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IHPUBETCTBUE M.H. CTPUXAHOBA

IIpuBercTByIO Y4aCTHUKOB
ouepennoir  XVII  Bcepoccuiickoit
HAyYHO-TIPAKTHYECKOH  KOH(pepeHInu
«Iam waykm OTHU HUAY MUDU-
2017»!

B »stom roamy opranuzaropsl
KOH(epeHIInH u3 O3épckoro
TeXHOJoTrn4eckoro uHcrturyra HUAY
MUOU (panee - Gunuan Ne 1 MUDUN)
noceatiin €€ 75-nermemy HOOwmiero
Hauero yausepcurera - HUAY MUOU,
onopHoro BVY3a  ['ockopnopauuu
«Pocarom».

AToMHas oTpacib Poccun akTUBHO pa3BUBAETCs, CO3/1aBas HOBbIE HAYUYHbIE U MPUKIAIHbIC
HalpaBJieHUs, TeXHoioruu u mnpoussojcTsa. Ilpennpustus 'K «Pocatom», ctaBs nepen coboit
3amayy O0e3yclIOoBHOW O€30MacHOCTH [EHCTBYIOIIMX TEXHOJIOTUN, MpeBpallaloTcs B KpYIHbBIE
sJIepHbIE LIEHTPbl KOMIIETEHLUH, BEAYIIUX K HOBBIM IPOPBIBHBIM HAIPABIICHUSM JESTEIbHOCTH.
BricTynas B kauecTBe paborafarens, OHM HEYKJIOHHO IMOBBIIAIOT TpeOOBaHUS K OyaylIuM
KaHJ#uIaTaM Ha paboTre MecTa, OCOOCHHHO K BBIITYCKHUKAM BBICIIETO 00pa30BaHMsL.

Bricime yueOHble 3aBeieHUs HbIHE TOJKHBI TOTOBUTH HE TOJIBKO CHEI[HAIMCTOB, CIOCOOHBIX
K BOCIPUSITHIO HOBOT'O HayYHOTO IOAX0/1a U HOBBIX 3HAHUMN, HO M (PAKTUYECKUX JIUJIEPOB HA PhIHKAX
Tpyna.

Jnist o0CyxIeHusi HOBBIX PE3YJIbTAaTOB B IEPEJOBBIX HAYYHO-TPUKIIAJHBIX HAIPaBICHUSIX
WCCIIEIOBaHMM, MTypMa HOBBIX HAy4YHBIX TBOPYECKHX BBICOT JIydlleil miuaTdopMoil sBisercs
Hay4yHO-TMIpaKkTudeckas KoHpepeHuus. OHa criocoOCTBYET OTKPBITHIO MOJIO/IBIX HAYUHBIX JApOBaHUIM,
OOMEHY OMBITOM JIyYIIUX MPAKTUK HAYYHBIX MCCIIEJOBAHUHN, JUCKYCCUU M CIOPaM, BOZHUKAIOLIUM
rocJie KaXa0ro J0KJIaja B MUTATEIbHOW TBOPUYECKOM cpese, U3 KOTOpOoil mpou3pacTaroT Oyayuiue
BEJIMKUE yUYCHBIE.

XKenato BceM yuacTHHKaM KoH¢pepeHuun «Juu nHayku OTHU HUAY MUOU-2017»
TBOPYECKUX TOOE]T, TUIOJJOTBOPHOTO OOIIEHHUS, HEUCCAKAEMOTO YHTY3HUa3Ma U OJ1aronoryqus!

Pexrop
HaI_II/IOHaJ'IBHOFO HUCCIIE0BATECIIBCKOT'O

saepHoro yuusepcurera « MDD M.H.Crpuxanos
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IHPUBETCTBUE M.U. ITIOXJIEBAEBA

VYBaxaemble yuacTHukM XVII Bcepoccuiickoii HayuHO-
npakTuuecko koHdpepeHnuu «/unm naykm HUAY MUOU-
2017»!

[Tozgpasnsito Bac ¢ OTKpeITHEM OYEpEIHOM HAy4YHO-
NPAaKTUYECKOH KOH(EpeHLMH, TOCBAIICHHOW 75-1eTHeMY
IO6unero omopuoro BVY3a TI'K «Pocatom» - Hayuho-
HCCJIEI0BATENBCKOTO siiepHoro ynusepcurera MUOU (HUAY
MUDU) wu 65-netHemy IOO6unero mepBoro ¢unuana
yHuBepcurera — O3EpPCKOro TEXHOJIOIMYECKOIO HMHCTUTYTA
(OTU HUAY MUDN).

AKTHBHOE pa3BUTHE aTOMHOM oTpaciu B Poccuiickoii
@denepauuy SABIAETCS OJHUM W3 BaXKHEHIIMX IPHOPUTETHBIX
HANpaBICHUH MOJIEPHU3AUN HIKOHOMHKH, O0O3HAYEHHBIX
[Ipesunentom P® B.B. IlyruasiM. OI'VII «10 «Mask»
apisieTcss  nepenoBelM  npennpusitueM 'K «Pocaromy,
pelamum BaXKHEHILINE 3a/1a4u WHHOBAIIMOHHOM
JUBepcUPUKAMU  JCHCTBYIOIIMX TEXHOJOTUH B  cdepe
nepepaboTKy 0TpabOTaBLIETO AEPHOTO TOIJIMBA, OOPALIEHHUS C
PaaMOAKTUBHBIMUA OTXOJAaMH, M30TOIHOIO Mpou3BoJcTBA. [Iponecc co3maHus HOBBIX METOIOB U
MIOJIXOI0B K ONTUMU3ALNN JNENCTBYIOINX IIPOU3BOJCTB TpebyeT y4acTHs
BBICOKOKBATM(DUIIUPOBAHHBIX CIIEIUATUCTOB, MOJTYYHMBIINX KOMIUIEKCHOE SIEPHOE OOpa3OBaHHE.
OTU HUAY MUDU — oGHOBIIEHHBIH 32 npoueAniee aecatwierne BY3, nony4yuBmmii npusHanue
Ha lOxHOM VYpane um B Hameill cTpaHe, OPUEHTHPOBAH Ha BBINYCK MOJOJBIX CIIELHUAIUCTOB,
o0afjaouX BBICOKOW KBaIM(UKALMEH, KOHCTPYKTMBHONH HWHUIMATUBOW M  TBOPUYECKUM
noreHuuagoM. Mpl noanepxxkuBaeM uHunumatusy OTU HUAY MUOU Opatbest 3a pelieHue
CJIOKHBIX HAay4YHO-IIPOM3BOJCTBEHHBIX 33J1a4 U HAZeEMCs Ha JOCTHIKEHHE KOJIJIEKTUBOM MHCTUTYTa
MEPCTIEKTUBHBIX HAYYHBIX PE3YJbTATOB.

HayuHo-npakTHueckas KOH(epeHIMs — NPEeKpPacHbIi IOBOJ OINpPEASIUThCS, CPaBHUTH
cOOCTBEHHBIE ycnexu M cBepiieHus kosuier. Koy or Bac He Tombko TOOpBIX MOXKEJIaHUH U
no3apasnenuil kosektusaM HUAY MU®OU u O3Epckoro TEXHOIOIMYECKOTO MHCTUTYTA, HO U
KOHCTPYKTUBHYIO KPUTHKY - HEIIPEMEHHBIN aTpUOyT Hay4yHOH 1€ TEIbHOCTH.

XKenato Bam B pamkax mnposeneHus kKoHdpepeHuuu «uu nayku HUAY MUDOU-2017»
BBISIBUTh HOBBIX TAJAHTJIMBBIX U MEPCHEKTHUBHBIX MOJIOJBIX YUYEHBIX, MOJAEpXkKaTb HUX, NOMOYb
CZI€NaTh UMITYJIbC JAJIBHEHIIIETO Pa3BUTHUS. 3aKpEIUIEHHE TBOPYECKOW M MHULIMATUBHOM MOJIOIEKHU B
chepe HaAyKM U BBICOKMX TEXHOJIOTMH aTOMHOW OTpacid — OCHOBHas 3ajlada U OpraHu3aTopoB
KoH(pepeHmH, u Hamero npeanpusatus — GIYIT «I10 «Mask».

Kenato BceM yuyacTHMKaM KOH(EpEeHUUHU OJEeCTSIIUX BBICTYIUIEHHH, TBOPYECKHX MoOes,
0o0peTeHHsI HOBBIX JPYy3€il, TepIIeHHs HAa HEJIETKOM ITyTH HAyYHOTO IMO3HAHMSL.

I'enepanbnsbiii fupexkrop PI'VIT «I10 «Mask» 7 M.U. Tloxnebaes
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I'YMAHUTAPHOE 3HAHUE: TEOPUSA U IIPAKTUKA

YTO TAKOE YPAVTHUC?
Bopuukos C.A.

O3épckuil KOANeONC UCKYCCME
2. O3épck, Yensbunckas ooracme

kwsm@mail.ru

[IpuBoaKTCS CIOXKHAS CTPYKTYpa onpeienieHHocTel nmonstus Ereignis.
Knioueswie cnosa: Ereignis, ObiTre, CyIHOCTb.

WHAT IS EREIGNIS?
Borchikov S.A.
Ozersk College of Arts
kwsm@mail.ru

The complex structure of definitions of the concept of Ereignis is given.
Keywords: Ereignis, being, entity.

Maptun Xaiinerrep BBeNl YAMBHUTEIbHYIO KaTErOpHIO, HCIOJb30BaB OOBIYHOE CIIOBO
HeMmenkoro s3bika Ereignis (coOpiTne). OnHako nogo0parh pycCKUM SKBUBAJIEHT 3TOW KaTeropuu
OYEHb TPY/HO, B BUAY €€ MHOTO3HAYHOCTH. PaccMOTpIO CyllecTBEHHBIE ONPEEIEHHOCTH.

1) Opaiirauc ectb «Ecmb». Wmeercs B Buny «EcTb» ObITHS 4YeloBeKa, KOTOPOE
pacrnionaraercs B Touke «Tenepb» n obazaer Takoi e MepMaHEeHTHOCTBIO, KaK U Y MaTepHaIbHbIX
00BEKTOB, HAIPUMEP, PEKH WA KaMHSI.

2) Ortcrona OpaiirHuCc ecThb NOJHAsA camopeanuzayusi Dasein (31ech-u-ceifuac-ObITHE),
MOMEHT €Tr0 aKTyaJIH3allluyd U peau3alii. ITOT MOMEHT WJIH aKT, KOTOPBIA 3KCTaTHYECKH TOTYAC
0CO3HAeTcs, U eCTh DpairHuc.

3) Takum oOpazom, DpaliTHUC €CTb co-Obimue bvimus ¢ camum codoti. Ecnu denoBedeckoe
ObITHE eCTh ObITHE, TO COOCTBEHHAs (hopMa uyeIoBeKa, KCTaTH, U COOCTBEHHOE COJEpKAHUE TOXKE
€CTh €ro K€ CO-OBITHE CO CBOUM K€ ObITHEM. DPAUTHUC — ITO CAMOCObIBAHUE YEIIOBEKA, KOTOPOE B
uTOre MpeBpalaeTcs B ABMXKYIIeecs, xkuBoe CamMo, caMOCTh MU COOb.

4) B 5TOM U TOJBKO B 3TOM CMBICJIE DPANTHHUC €CTh epBUYHOE coObhlmue co-ObITUS C CAMUM
coboit unu cooblmue caMmocObIBaHUS YEJIOBEKA B KauecTBe coocmeennoli camocmu. Takoe coObltue
3axeamviéaem 4YeIOBEKa. 3aXBaT MPOUCXOIUT HE TOJIBKO MO JUHUHM OTHOLIEHUS C CYLIIHOCTSIMH U
CYIIHOCTHBIMU CHJIaMH, HO M Ha €CTECTBEHHO-TIOBCETHEBHOM YPOBHE. DPHTHUC 3aXBaTHIBACT U JUIUT
9eJI0BeYeCKOoe ObITHE B TI0JI€ CBOMX DHEPTHIA.

5) B nmpunuune, Spairauc ectb caMo 6simue. JlaHHO€ TOHUMaHKE BeJIeT K PEBOTIOIIMOHHBIM
MOCNEeACTBUSAM B (punocoduu, BeAb B TaKOM CIydyae Mbl YK€ HE MOKeM (1abbl HE HapylaTh
(hopMaNTbHOJIOTHUECKUI 3aKOH TOXKJIECTBA) MEPEBOIUTH SEIN Kak Ovimue, MOTOMY 4TO Sein — 3T0 He
OwITHE, a abcmpakm Ovimus, B JIyYIIeM CIlydae — CYIIECTBOBaHUE (CyIlee), HajeBIee Ha cels
JMYUHY ObITHA, a SeYN — 3TO cyuHocms Obimus, HajeBlas Ha ceOs JIMYMHY npenukata bora wim
peruona cynrHoctei. 1 oT Toit u Apyroi TUYMHBI HEOOXO0IMMO OCBOOOXKIATh TOJIKOBAaHUE TEPMHUHA
«Ereignisy, Ipuxo/is K YUCTOMY, COOCTBEHHO OBITHIO — DpaiirHHCY.
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6) DpaiirHuc — 3TO ak3ucmenyuan (OT naT. existentia W MOHATHUS SK3UCTCHIIMU Kak
YeJI0BEYECKOI0 CYIECTBOBAHM) BbIXO/a YEJIOBEKa B TPAHCUEHACHTHOE, TPAHCLIEHCHTAILHOE U B
MMMAaHEHTHBIN TIPOCBET UCMuHbl Obimus. Xaiiierrep MHOTOKPAaTHO OTMEYAET, YTO JIUIIb OT UCTHHBI
OBITHSI MOXKHO BIIEPBbIE MOHATH, YTO Takoe ObITHE. BbhITHE CBETUT B AKCTATUYECKOM MPOSBICHUU
MBICJIH, HO CaMOM MBICIIBIO HE CO3/1aeTcs. bbITHe co3/1aeTcst MPOEKTOM aBTOMOJIbI — Oblmus Oblmusl.
CHayalna ecTb aBTOMO/1a, @ YK€ 3aTeM U3 Hee BBIKPUCTAJUIU30BbIBACTCS MOJYC OBITHSI.

7) DpaifrHUC — 3TO comeopeHue H08020 Obimus. ITO CIeAyeT U3 (PYHKIUM, Cpenu KOTOPBIX
TJIABHBIX TPU: BO-TIEPBBIX, Penpooyyuposanue HatuiHo2o Oblmus; BO- BTOPBIX, COMBOpeHUe HO8020
OBITHS;, B-TPETBUX, COMBOPEHUEe CMbICI08 (CyWHOCmel umu UcmuH), KOTOPBIE BIOCIEICTBHH,
O00BEKTUBUPYACH, MOMOJIHIIOT PETHOH (CyluX) cymHoctei. B Dpaiirauce mMoxeT ObITH elle, B-
YEeTBEPTBIX, PeK)IbMUSUPO8aHUue dTUX CYIIHOCTEH M MX DHEPruil, HO 3TO YK€ B CHIY TOTO, YTO
Ereignis BIIOIHSET WIIM TIOMOTACT BBIMOJIHATH GYHKIHIO Erwesen (co-cynHocTs).

8) Ha mepeceueHuu ¢ CyIIHOCTHBIM YPOBHEM CaMOCOBIBaHUE B DpaiirHuCEe 00peTaeT B 001eM
TpH aTpubyTa: dobpo, ucmumny U kpacomy. YenoBek cObIBacTCS Kak 4eIOBEK, TBOPS JOOPO, UCTHHY
u kpacoty. OTcrosia ero cObIBaHUE 3aa€T apaMeTPhl HE TOJIBKO 100py-311y, KpacoTe-0e300pa3uio,
UCTUHE-JDKHM, HO JaKe MHOTHM (DU3HUECKUM TapaMeTpam, HampuMmep, MPOCTPAHCTBY U BPEMEHHU.
Bpewmst ects moToMy, 4TO ecTh cObIBaromeecs (ereignet) OpiTre (Sein) yenoseka (Dasein), B IieHTpe
koToporo Opaiirauc. Eciu AGCoiOT — 3TO mepBOHAYaIO CyIUX CyIIHOcTel, To Ereignis — 310
KOHIICHTPUPOBAHHBIN 8bINIECK 6 Oblmue cywux cymetl: 100pa, HICTUHBI, KPaCOTHI.

9) Ortcroga MOHATHO, 4YTO OJpaiiTHUC  KYJIbTUBHPYETCA B  Memaghusuyeckou
camoudenmugurayuu, KOTJa YeIOBeK HICHTU(UIUPYET ceds ¢ ObitmeM camMuM 1o cebe (wmm
UCTUHOMN OBITHS camoro 1o cebe). IT0 AOPOroro CTOUT. A MOCEMY U MEXaHHU3M CO-ObITHS OBITUSA C
OBITHEM UMEET 0COOBIN CTaTyC, GPUKCHPYEeMBbIil Kak Ereignis. Dpaiirauc npucymi BCeM JIOIsIM, HO HE
©KECeKYHIHO, a B MOMEHT MeTadusuueckor peduiekcuu. ExecekyHIHO OH OCYIIEeCTBISETCS
TPAHCUEHIEHTHO M TPAHCICHJIECHTAJbHO, a WMMAaHEHTHO — JHMIIb KOTJa CaMOOCO3HAeTCs B
COOTBETCTBYIOIIUX MPOIIEypaX, U B YACTHOCTH B TPAHCUMMAHEHTHON METUTAIINH.

10) Dpaiirauc ectb nepsonauano hunocoghcxoti cucmemuvr M. Xaiinerrepa (Bo BCIKOM CiIydae
BTOPOT'O MIEPHO/IA €€ PA3BUTHsI, B OTIIMYKE OT IIEPBOTO, I/Ie epBOHa4aIoM Obut0 DSaein). D1o oueHb
MoKazaTesbHO. Jlaneko He KaXXI0MYy MOHSITHIO BBITIAJAET POJIh OBITH IEPBOHAYAIOM. 3HAYUT, YTO-TO
€CTh B €r0 IPUPO/JIe, YUTOOBI UCIIPABHO UCIIONHSATH 3Ty POJib. ECIIU MpeanoaoKuTh, 4TO 6He YeTOBEKa
€CTh HeKOe OoJiee epBUYHOE ObITHE (TIEPBOHAYAIIO), TO TOTA, NIEHCTBUTEIHHO, TPOOIEMATHIHO, YTO
DOpaiirauc sBiseTcs u3HadaabHbIM. HO eciu mpennonoxkuTh, 4To IpatieHuc nepguier, To TOTAa OT
€ro HMMMAaHEHTHOTO airoputMa (aBTOMOJBI) co-Obimus ¢ camum co6ou BIOCIEICTBUU
OTIOYKOBBIBAETCS M BCE OcTalibHOE ObITHE, KpUCTAIUTH3yeMoe Kak Bue: u Sein, u Dasein, u Seyn,
oounbire Toro, u Cymuoctu (Wesen u Dawesen), u Cymee (Seiende), a y HEKOTOPBIX MBICIUTENCH
naxe u He-Cytiee.

11) Dpaiirauc — xak nocreonuti (nepewiii) boe. YenoBeueckoe ObITHE B PETHOHE OBITHS
BCTpEUaeTCs C caMUM OBITHEM, T.€. cObIBaeTCs. JTa BCTpeua M HasbiBaeTcs co-ObiTueM (Ereignis).
Bcé ocranpHOE — ero Bapuanuu U HHKpycTanuu. HanpuMep, MHOTUM HCCIIEIOBATENSIM KaXKETCsl, YTO
MMEHHO 3TO TPHUIIECTBUE WM MPUXOJ] OBITUS Xaiijerrep Ha3bIBaeT 3araJlouHbIM BBIPAKEHHUEM
«mmocneaauit bory (der letzte Gott). B mob6om cimydae, He3aBUCHMO OT Pa3rajJiki CMBICIIA 3TOTO
TAUHCTBEHHOTO TMOHSTHSI, BAKHO MOHUMATh MOPSAOK OMpeesieHns (UTO U3 Yero BBITEKAeT KaK W3
nepBoHayana): uMeHHo Ereignis Xaiinerrep naspiBaet borom, a He HaoOopoT, bora, wiu Jloroc, wiu
Abcomot, unu Jlyx-Pa3sym Ha3bpiBaeT DpalirHuCOM.

12) Cywnocmob Dpaiirauca ¢ Touku 3peHust 10-Tu kateropuit ApucToTers.

Kauecmso Dpaiirauca — «EcTb», a konuuecmgeo — TEPMAHEHTHOCTh CaMOCOBIBaHUS B
rpanunax ectb-puptyana (trepmud H.A. HocoBa) mnm onrtousonsara (tepmun B.M. Mouceea)
YeJI0BEYECKOTO OBITHS.

IIpocmpancmeo n epemsi IpaliTHUCA OJHO — MCKOHHOE SEiN: MpOCTPaHCTBO — 3TO «MOI»
peruoH ObITHSA, a BpeMsi — «ObITHe» Xaiaerrepa (cM. ero paboTsl «bbiTHe U Bpemsi», «Bpems u
ObITHEY» U IPYTHE).
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OmnuoweHnue 1 nonrazanue DpaiiTHHCA TOXKE OJHO — co-ObiTHe Sein ¢ Sein: ObiTHE caMO C
co00if OTHOCUTCS U caMo ceOs moJyiaraet. 3To ero aBToMo/1a.

Obnadanue Dpaiirarca — Dasein, B Tom unciie camouieHTU(DUKAIUS 3/IeCh-U-ceiyac (a uepes
3TO — 00J1alaHKe BCeM), IIPEJICTAIOIIee B BUIE OTKPBIBAIOLICHCS uCcmuHbl — UICTUHBI OBITHUS, a Yepe3
3TO — BCETO CYIIETo, = 00Ja1aHie UCTHHOM.

eticmeue n npemepneganue DpalirHHCA — TMEPEKUBAHMS (SK3UCTCHLIMAJBI) IUIIOC HJIEU
(oHepruu U noHsTHs). [lpuyeM aelicTBUE MACT OOJbINE MO JIMHUK caMOCTHOro ObiThs (Sein), a
npeTeprneBaHue UaeT OoJblIe MO JUHUK CyIHOCTHOTO ObiThs (Seyn). JlelicTBue U npeTeprieBaHue
APYT B Ipyra NEPeXoasT U B €AUHCTBE CO3/IAI0T YHUKAIBHBIA (DEHOMEH mMEopeHUs: Obimusl.

Cywynocms DpailTHUCA — auopudecKuul CuHme3 BCEX TNEPEUYUCICHHBIM KaTeropuaibHbIX
OIpeieIEHHOCTEN (HE TOJIBKO YTBEPAUTENbHBIX, HO U OTPULATEIbHBIX, T.€. YTO DparHucC HE €CTh).
Attopuyeckuii (0T rped. cJI0Ba o1mPo — Kaueln) — 3HAYUT MPoOeraroiuii o BCeM ONpeAeIEHHOCTSM:
U B aKTe pe(IeKCUBHOTO MBIIUICHHS, U B aKTe ObITHS (uitocoda, U B aKTe €ro co-ObITUs CO CBOEH
JUYHOCTBIO, C OKPYKAIOIIEH IPUPOJIOH, C IIObMU, C KYJIbTYpOil u gaxke borom (ass Tex, KTO B HETO
BEpUT). ITO U €CTh KUBOU THO3UC — uiea Guaocodos.
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NEW TRANSLATION OF ANAXAGORAS (S.A. BORCHIKOV)
Vitomskova V.I.
Ozersk College of arts
16valeria0O2@mail.ru
The paper analyzes a new translation of the fragments of Anaxagoras, made by philosopher
S.A. Borchikov. A generalizing evaluation is given here and the main innovation ideas are pointed

out.
Keywords: Anaxagoras, thingness, apeiron, all-unity, mind.

Ot TpynoB AHakcaropa 10 Hallero BpeMeHHU Aomuio juib 23 ¢parmenra. CyiiecTByeT
HECKOJIbKO TIepeBo/ioB uXx Ha pycckuit si3bik: C.H. TpyOenkoro (1906) [5], A.O. MakoBeabCKOTro
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(1919) [3], N.A. Poxanckoro (1983) [4], A.B. Jlebenesa (1989) [6]. B 2012 roay BbImen HOBBIH
nepeBo C.A. bopunkoBa, CHaO)KEHHBIII KOMMEHTAPUSIMH U UHTepIpeTarusamu [1].

B ominume oT apyrux nepeBooB U MHTEpIIpeTauuii AHaKcaropa, B JaHHON KHUT'E JI€JIaeTCs
yIOp Ha MAaKCUMalbHO TOYHYIO [epenady memaghusuueckoti MbICIH, a HE TOJIbKO Ha
XYJIOKECTBEHHYIO W (PHIIOIOTHYECKYIO CTOPOHY, YTO MO3BOJISICT Y4l BHUKHYTH B CYyTh TEOPUU
AHakcaropa, Bellb pHU NEPEeBOAEC HY>KHO COXPAHUTh CTPOMHOCTh TOM YHUKAJIBHON TEOPETHYECKON
KOHCTPYKIIUHU, KOTOPYIO co3aall Gpuiocod.

Bo-nepBbix, 0c000ro BHUMaHHS 3aClly’KUBA€T HOBasi MHTEPIPETAIMsl OCHOBHOTO TMOHATHUS
AHakcaropa ypmuote — OECKOHEYHO MallbIX YacTHI[ BeUIH. ApPHCTOTENb TPAKTOBAI HMX Kak
2oMeomepuu, HO ITO CJIerKa MPOTUBOPEUUT caMoil Teopun AHakcaropa, Tak Kak roMeoMepun — B
pPaBHO 4YTO aTOMBbI, @ aTOM B MEPEBOJIE C I'PEYECKOr0 — HEJIETUMBI, YaCTHUIIbI ke y AHakcaropa
nensitest 6eckoneuno. Ha moit B3rsia, C.A. bopunkoB 6oJiee TOUHO MEPEBOIUT UX KaK GeUyHOCHIU,
OT OJJHOKOPEHHOI0, KaK U B PYCCKOM SI3bIKE, TPEYECKOT0 CI0Ba Ypnia (Belb, IPEIMET).

Bo-BTopsix, C.A. bopunkoB 6osiee 4eTKO OTAENSET MOHATHE BEIUTHOCTH OT MOHITHS CEMSH U
aTOMOB — 3a4aTKOB BEIIEH, 4TO MOPOI JOMUHUPYET B IPYTrUX HHTEepIpeTanusix GpparmentoB. CemeHa
— 9TO BCEro JIMIIb MaJeHbKUE UITH MOTEHIIUATIbHBIC BEIH, 3aPO/IbIIIN BEIICH, KOTOPbIE CAMU COCTOSIT
u3 euie 0oJiee MaJIbIX BEIHOCTEH.

B-Tpetbux, B cBoeil Bepcuu unrepnperanu C.A. BopunkoB yBS3bIBaeT TEOPUI0 AHaKcaropa
C TeOpHel akTyanbHOU OeckoHeuHocTH KaHTopa. DTa Teopus mpeacTapisieT 0ECKOHEYHOCTh HE Kak
abcTpakTHOE MOHATHE, a KaK HEYTO MaTepuanbHOE, KaK HEKYIO0 OOJIBIIYIO BElllb, YTO COOTBETCTBYET
unee ¢umocoda O BCESAMHCTBE KAaK CIWHEHWU BCEX OCECKOHEUHBIX BEIHOCTEH. bosiee TorO,
MepeBOTYUK OOHApYKHMBaeT y AHakcaropa CIOBO GUUTOVTO (CHMIIAHTa), YTO B MOCIEAYIOIIEH
UCTOPHUKO-(PHIOCOPCKON TPATUIIMH TPAKTYETCS U TIEPEBOTUTCS KaK ceedurcmeo (OyKBaJIbHO — CO-
BCEHHOCTSH); Oosiee moApoOHO cM. [2]. DTa uzest, MOXKHO CKa3aTh, JAa€T B UCTOpUH (pusiocodpuu HAYaIo
¢unocohuu BceeMHCTBA.

B-4eTBepThIX, OYEHb BaXKHO, YTO, B OTJIMYUE OT Apyrux uHTeprperaropos, C.A. bopunkos
MOCTYJIUPYET UEPAPXUIO YPOBHEH BCECIMHCTBA M BBISBIISET, YTO JH00ast CyOCTaHIIMs OKa3bIBAETCA
MaTepuel [T BhIIeIeKalux cyoctanuuid. TakuM 00pa3oM, TpakTyeTcst MPUHIUI AHaKcaropa «Bcé
BO BcEM» (gv mavtt mavto). Jpyrum ciioBamu, Bce cyOcTaHIMM (YPOBHH) UMEIOT COOCTBEHHYIO
MaTepUI0 U MaTEpUI0 JAPYruX cyocTtaHuuil. Bc€, 4yTo ecTb B MUPO3JaHUU, OT Maja A0 BeEIUKa,
MPOHU3BIBAET APYT JIpyTa.

B-nareix, C.A. BopunMKOB B MHTEPIIPETALUAX MIPEIaraeT MaTeMaTHYeCKOE ONTMCAaHUE YUCHUS
AHakcaropa, 4To Ja€T OMNpENeJICeHHOCTh W TOYHOCTh TOHMMAaHHUS TEOPUU ¢ TOMOTAeT
MpOaHATM3UPOBATh LEJBINA PsA APYyrux uHTeprperauuil pparmentoB. Ho 3meck Obwio ObI ydlie,
ecyu ObI 17T OIIEHOK TTPOJIeTIaHHOM paOOoThI MOAKIIOYMINCH YIEHBIC CTICIIHAIACTHI.

B-mecThix, MeTOq0JI0rMUeCcKUi acneKT. O3HAKOMUBIIUCH C «AHAKCAropom», sl OHsJIa Koe-
YTO OYEHb Ba)XKHOE, OTHOCUTENBbHO ¢uuiocoduu. duiocodus — 3T0 HE TOjble pa3MbIIUIEHUS, HE
MPOCTO OECTOPSIIOYHBIN MOTOK MBICIEH, KaK CUMTAIOT MHOTHE oObiBatenu. duiocodus, Kak u
BCsIKasi Hayka, TpeOyeT apryMeHTaluM M J0Ka3aTelbCTB, KOTophie, Kak mumeT C.A. bopuukos,
OeccMbICIIeHHBI 0€3 MpeBapUTEIbHOTO NPOIIecca MblCIe4yECmaUs, TO eCTh 0e3 MpeaABapUTEIHLHOIO
MHTYUTHBHOTO TIOHMMaHUsl MBICTU ¢puiocoda. DTOT mpouecc, Ha MOW B3I, 0€3yClIOBHO, OUYEHb
BayKeH /ISl OcMbIcieHus unocodcekoit uaen. Eciu HeT MbICTIEUyBCTBHUSA, TO U MPOIIECC JTOTHIECKON
YBSI3KH UJICH CTAHOBUTCS MPOOJIEMAaTUUHBIM M HCKYCCTBEHHBIM.

B-cenpmbIx, cam AHakcarop MOHHMMAan 3TO. A MOCeMYy KPUTEPHEM HCTUHBI OOBSBISI HE
SMITUPUYECKUE YYBCTBA (OILTYIICHUS ), U JaK€ HE YMCTBEHHbBIE (PUTYPBHI HIIA TIPABHIJIA MBIIIJICHUS, a
BCE Te ke BemHOCTH. Eciu uenoBek 3HaeT BEUTHOCTH, B HAMOOJBIIEH MPOMOPIMH COCTABIISIONINE
Belllb, TO, CJIEOBATEIBHO, OH 3HAET U CaMy Belllb, €€ UCTUHY. B mepeBosie C.A. bopunkoBa 3Ta MbICIIb
nepeAaeTcst J0CTaTOYHO YETKO.

W, nakoHel, B-BOCBMBIX, 3TO 3HAMEHHUTHIN AaHAKCArOPOBCKHI KOHIENT yMa — yMa Kak
MepBOHAayana, Kak MepBOCYOCTAaHIIMU, KaK MPaBUTENs BCEro. YM TOXKE €CTh alelpoH, MpHueM B
000X 3HAUCHMIX: K KaK OSCKOHEUHO MaJblii, U Kak OecKkoHeUHO 00JbIoi. Kak OeckoHeYHO MaJIbIi
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— OH TOXE MPEACTABJIECH BEUIHOCTSIMHU (TOMEOMEPHUSIMHU) ymMa, MOXKHO CKa3aTh, MBICIAMH. A Kak
OCCKOHEYHO OOJBINION OH MPECTABIISET BBICIINN YpOBeHb uepapxun BceequHncTa. C.A. bopunkos
MOKa3bIBAET, YTO YM — 3TO HE TOJIBKO MBICIb WM MBIIIICHHE B IIEJIOM, YM €IIE U cO-Obimue Mulcell,
T.€. CO-ObITHE BELIHOCTEH C BEIIHOCTSIMH YMa, PU PYKOBOJICTBE MOCIIEIHHUX.

[TomMumo mepeBosia PparMEeHTOB U CCHUIOK HA MEPEBObI MPEANIECTBEHHUKOB, OTMEUYEHHBIX
BbllIe, B KHUre C.A. bopunkoBa aHAIM3UPYIOTCSI KOMMEHTAPUU U TOJKOBAHMS YUYE€HUsI AHaKcaropa
JPYTUMH UCCIIEIOBATEIISIMU KaK 3alaJHbIMU, Tak U oreuecTBeHHbIMU: 11. Tannepu, /[. bépuerom,
A.®. JloceBbiMm, @. Kopuduibaom, K. Ctpaarom, M. Ckodumtbnom, C.JI. Katpeuko. YautsiBas, 4To
B HEHl TaKkke IPOBOAUTCS CBA3b C ydeHMsIMM AHakcumanjipa, Ilapmennna, Apucrorens, ['erens,
Hexapra, Kantopa ¥ MHOTMMM JpYyrUMH KIIACCUKaMH, CTAHOBUTCS IOHSATHA aBTOPCKAas HJEs
BCEEJMHCTBA (CUMIIAHTA) BCEX MUPOBBIX GHIIOCO(DOB.

OTa KHUT'a 3aCTABIISIET 3alyMaThCsl U AAET BO3MOXKHOCTD ITOHATh UAEH AHAKcaropa BCeM, KTO
€lle C HUMM HE 3HAKOM, a T€M, KTO 3HAKOM, B3IJIIHYTh HAa HUX 110-HOBOMY. [Iopoil ¢ HeoxugaHHOU
cTOpoHbI. Uepe3 BBOIMMBIE TEPMUHBI U MaTeMaTHYECKHE MOSCHEHUSI AHAKcarop CTAaHOBUTCA Ooliee
MOHATCH YUTATEIIO, IA)Ke HE UMEIONIEMY OTHOIICHUS K QUIIOCO(UH.

Xotenoch OBl OOpaTUThCS K aBTOPY C MPEJIOKEHHEM HamucaTh €m€ OJHY BEPCHUIO
«Anakcaropa» B Oonee MOHATHOW ¢opMme aisi JeTeid M HOBHYKOB B ¢uminocopuu. Benp
MHUPOBO33peHHE (POPMHUPYETCs B OHOCTH U MBI, MOJIOJIEKb, 00JIee BOCIPUUMYUBLI K HOBOMY, HEXeElU
B3pOCJIbIE, KOTOPBIE OOATCS YCOMHUTBCS B CBOEH CIIOKUBIIEHCA KapTUHE MUpa. A COMHEBATbCSI, 110-
Moemy, ctout. Beerna. [lepedpasupys opurnnanbHoe Ha3BaHUE TPYAA, MOXKHO ObLITO ObI HA3BATh 3TO
«OT yMa — K HOBOMY YMY».
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I[To Iudaropy «Bcé€ ecTh uncio U rapMOHHs», a MaTEMAaTHKa U MY3bIKa B CYIIHOCTH OJHO.
MaremMaTHka — TEOpHsI BCceX BO3MOXKHBIX (opM. My3bika - «BuOpauus» ayxa. st Apucrorens «Bcé
ecTh (hopma u Matepus». JIrobas hopmMa UMEET MaTEMaTHKO-MY3bIKaJTbHOE BRIPAXKEHUE.
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MATHEMATICS AND MUSIC AS THE CODES OF REALITY
Voytsekhovich V.E.
Tver state University, Tver
p000327@tversu.ru

According to Pythagoras "All is number and harmony", so mathematics and music are
essentially one. Mathematics is the theory of all possible forms. Music is the "vibration™ of the spirit.
For Aristotle, "Everything has form and matter”. Every form has a mathematical and musical
expression.

Keywords: mathematics; music; form; spirit; code.

BHyTpeHHSIs CBSI3b MAaTEMaTHKH U MY3bIKH JIEKUT B 0cHOBE (rutocopun [Tudaropa, rinaBHbIi
OpPUHIUI KOTOpoil «Bcé ectb umcno u rapmonus». Iludaropy npunuchiBaloT CHOCOOHOCTh
BOCTIPHSITHS «CO3BYUHI MUPOIIOPSAKA, TOHUMAHHUE BCEOOIEH rapMOHHUH U TIEHUSI HEOECHBIX Cdepy.
Orta «mecHs 0oJiee MOJHO3BYYHA M YHCTa, YeM Jito0as MmecHsl, COUMHEHHAs JTIoabMu» [2, ¢.52]. s
[Mudaropa marematnka ¥ My3blKa B CYIIHOCTH OJHO, a UMEHHO J[B€ JOIOJHSIONIME JAPYT JApyra
CTOPOHBI )xn3HM bora.

B mikone Iudaropa 6pu10 2 THNA YUSHUKOB, HAXOIAIINXCS Ha NIEPBOI M BTOPOH CTYIEHAX
00y4YeHHs — aKyCMAaTUKHU («rapMOHUKH») U T€OMETPbI (MaTeMaTukH). [lepBbie MOCTOSHHO MOBTOPSIIU
M3peUeHUs] YUHTes, CIyIIad T0JI0ca 3BE3/1 U IUIAHET, CIMBAIUCH C TapMOHUEH Heba U KocMoca.
Y4eHuKH BTOPOro ypoBHs, 0oJiee POABUHYTHIE U NOCBALIEHHBIE B TalHbIe 3HAHUS, U3y4alld YHUCIIA.
[Ipeanosaraiiock, 4TO YMCIO JIEKUT B OCHOBE TapMOHMHU. llepBoe HampaBiieHHE IOCTENEHHO
ociabeno. Bropoe pa3BmiIoch M CTajlo BEAYLIUM M HauboJiee CIOKHBIM HalpaBlIEHUEM HayKH.
CeronHs naxke oOblJIeHHAs )KU3Hb NIPEAEIbHO MAaTEMaTU3UPOBAHA, IOTPYKEHA B «LIUPPY».

K coxaneHnto, B COBPEMEHHOM MHIYCTPUAIBHO-TEXHUYECKONW KyJIbType BHYTPEHHE
CBSI3aHHBIE KOI/Ia-TO MaTeMaThKa W My3blka ObUIM OTOpBaHbl Jpyr OT apyra. M3-3a 3toro sl
MOTEPSUTN TIIyOOKOEe MOHUMAaHKE €MHCTBA ObITHS U YeJIOBEeKa, KOTOPBIM BJaJleNId JpeBHUE, 3a0bLTH
U MIOTEPSUIA MHOXKECTBO BEJIMKNUX OTKPBITHH.

BeposTHO, BOCCTAaHOBUTB 3TO €AMHCTBO yIACTCA JIMIIB B Cleayrouen nusuinnsauuu. Ho u B
TEKYIIeW NHIYCTPHAIbHO-TEXHOJOTMYECKON IMBUIN3AUH ObUIN U €CTh MBICIUTENH, TOHUMAIOIINE
9Ty LIEJIOCTHOCTb.

Uro xe Takoe MaTeMaTruKa U My3blKa B UX COIOCTABJIEHUU U €IUHCTBE?

MaremaTuka. B uém e€ cymuocts («ryma»)? Koraa-to 3Ty HayKy MOHMMAaIM KaK HayKy O
yyciax U (urypax, WiM KOJIMYECTBEHHBIX U MPOCTPAHCTBEHHBIX OTHOLIEHHUSX. JTO yCTapeBlee
IIOBEPXHOCTHOE BBIPAKEHUE €€ MTpeaMETa.

CymHocTh MaTeMaTuku packpbita Jumb B 19-20-m cronerusx. [To muenuro I'. KanTopa,
. I'mnb0epra, A.H. Konmoroposa, C. MakJeiiHa 1 Jpyrux BeJIUKHUX YUEHBIX, MAaTEMaTHKa — TEOPHUs
BCEX BO3MOXHBIX popm [3].

[TosTOMy yHUBepcalbHBII KO/ Belld HambOoJiee MOHATHBIM JUIsI COBPEMEHHOW KYJIbTYpHI
00pa3oM MOKHO BBIPA3UTh HIMEHHO Ha SI3bIKE MaTeMaTUKH [1].

My3sbika. B T0 e BpeMs CyILIHOCTb MY3bIKM HE CBOAUTCS K MAaTEMAaTUKE KaK COBOKYITHOCTH
¢dopm. Tak, no muenuto I'. JIeltOHMIIA, «My3bIKa — 3TO MaTeMaTHKa yMa, KOTOPBIA HE BBIUUCIISIETY.

[Touemy? Jleno B TOM, YTO B IICMXMKE €CThb 2 arTpakTopa (II0JI0ca): palMOHAIbHBIN
(onepupoBanue ¢dopmamM, JUCKpeTHoe, aupdepeHunansHoe, «SH»-Ckoe  Hadaio) U
«UPPALUOHAIBHBINY (3TUKO-3CTETUYECKUNH — HPABCTBEHHOCTh, KpacoTa M T.H., KOHTUHYaJIbHOE,
uHTerpanbHoe, «MHp»-ckoe Hauano). AHamormyHo U B auanektuke I'. Deremsa. Ilostomy, B
MIPUHIIMIIE, MY3bIKY MOXXHO pPacCUMTaTh, a MAaTeMaTUKy — «OMY3BIYUTbY», WIH METh, T.e. (popmy
BBIPAXKATh YEPE3 KPACOTy U FaPMOHHIO.

MarteMaTnyeckoe 1 CHMBOJMYECKOE BBIPAKEHUE MY3BIKH — 3TO BHEIIHSSI CTOPOHA MEJIOUU.
Jlns BbIpakeHUs AyIIK (CYIIHOCTH) HEOO0XOoaAuM AyX (4enoBek-Mmy3blkaHT). Ilo »Toif mpuumze
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KOMIIBIOTEpHasi My3blka (KaKk M I033Msl, JKUBONMCH) OTIMYAETCA OT 4YEJIOBEYECKOW CBOEH
«CKYYHOCTBIO», TPUMUTUBHOCTBIO, «MEPTBEHHOCTBIO», 0€34yXxOBHOCThIO. I[loaTomMy Mmy3bika
«BUOpaIUI» AyXa.

Otcrofa BBIBOJ: MY3BIKQJIbHBIN KOJ BEIIM — 3TO HE Ha0Op CUMBOJIOB, @ MEJIOAUS, IPUUEM
OyXOTBOPEHHASI, OYETIOBEYEHHAS.

Ha nyxoBHOM e ypoBHE ObITHSI MaTEeMaTHKa U My3bIKa — OJJHO U TO K€, @ UMEHHO — BbICIIIAs
«hopmay o Apucrorento. Marepust xe ecTh «IUCTBIN» Xaoc — ObITHe 6€3 popm.

®dopma (My3blKka-MaTeMaTHKa) KaMHSI — 3TO OJIHA U Ta K€ HOTA, WM UX COBOKYIHOCTH (MK
(buKCUPOBaHHBII HAOOP CUMBOJIOB). Y IapUB 10 KPUCTAJLTY, BBl YCIBIIIUTE 3Ty HOTY. [ pacTeHus
— pacrylias HOTa, WJIM BapuaIlui MEJIOANH BOKPYT (PMKCHPOBAHHON OCHOBHOM HOTHI. [{71s1 5)KUBOTHOTO
— «Oeraromas HOTa, OTOPBAaBIIAsICS OT MEPBOHAYATILHON «KaMEHHOI MouBbI. 1151 uenoBeka Gpopma
— 9T0 BeuHas (OecKOHeYHas) MHOTO0Opa3Hasi MeJIOIHs, OCO3HAIIas caMy ce0s (pedeKTuBHAs) U
MIOTOMY TBOpsIIas 0oJjiee MPUMUTUBHBIEC (OPMBI (KAMEHHYIO, PAaCTHTEIbHYIO, )KUBOTHYIO).

BriBon. Kon Bemwu (kamHS, pacTeHUs, >KUBOTHOTO, YEJIOBEKa) B CYIIHOCTH €CTh
MaTeMaTHYecKass W OIHOBPEMEHHO My3blKaibHas (opma. Hampumep, ans Kpucramia — 3TO
MHOTOTPaHHUK U €T0 HOTA.

bubnuorpadudeckuii cnmucox
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This paper deals with pre-revolutionary political situation in Russia in February 1917. The
analysis has been done, timeline of events has been traced and conclusions based on documents,
memoirs, modern and historical literature and sources have been made.
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@DeBpanbCKas PeBOIIONUS — 3HAUMMOE COOBITHE HE TOJNbKO B Hctopuu Poccun, HO U B
MHUPOBOH UCTOpUHU. Eciu B COBETCKOE BpPEMs 3TO COOBITHE TPAKTOBAIOCH OJIHO3HAYHO, TO IOCIIE
pacnaga CCCP Havascst mepecMOTp OTHOIICHHS K HCTOPUYECKUM (DaKTaM M reposiM TeX coObITHil. B

COBPEMECHHOM

pOCCHICKOM OOIIecTBE 10 CHUX IIOpP HET YCTOSBLICHCS OLIEHKU pPEBOJIOLMU.

OcMEBIC/ICHHE €€ UTOTOB IMpOoAOJIKACTCA U B HACTOAIIEC BPEMSI.

Hean

HCCJIEIOBAHUA — TMPOAHAIIM3UPOBATh M HCCIENOBaTh CcoObITUS DeBpalibCKOit

PEBOJIOLUHU CITYCTA 100 JICT, UCIIOJIB3Yys UCTOPHUICCKUE JOKYMCHTBI, BOCIIOMHUHAHUA U COBPEMECHHEBIC

HUCTOPUYCCKHUC

HUCTOYHHUKU.

3agaun:

1.
2.
3.
4
5

6.

U3Y4UTh NpUYUHBI DEBpabCKON PEBOJIIOLINH;
BBIABUTD XapakTep peosronuu 1917 roga;
IPOCIIEANUTH X0/ COOBITHI PEBOIIOIHH;

paccMOTpeTh nocieacTBusi GeBpanbCKOi PeBOJIOLNY;
UCCIIEIOBATh UCTOPHOTpaQHIO;

OCBETUTDH HOBBIE (DaKThl COOBITUN PEBOIIOIIH.

IIpuyunbl PeBpanbCKOi PEeBOTIOLMH:

1.

2.

o

7.
8.

HEPEIIEHHOCTh arpapHoro BOIPOCA, KPECThSIHCTBO IO-NIPEKHEMY CTpajaio oT
HUIIETHI, 00POJIOCH TPOTUB MTOMEIIHUKOB;

OTCYTCTBUE CIIPABEUIMBOTO paboydero 3aKOHOAATENbCTBA YXY/IIAIO OTHOLICHHUS
MEXly padOYMMH U MPEANPUHUMATENAMU;

pycUpHKAIMOHHAsT IOJIMTUKA MOpOXKAaja Yy  HAIUOHAIBHBIX MEHbBIIUHCTB
CTpEMJICHHE K HE3aBUCUMOCTH;

caMo/iep)KaBHe KaK OTCTaJIbId CTPOH HaXOAUJIOCh B KPU3UCHOM TOJI0XKEHUY;
OKOHOMHYECKAsl pa3pyxa, BhI3BaHHAsI BOWHOH, NpUBeNia OOJIBIIMHCTBO HACEIICHUS K
OOHUILAHUIO U T'OJIOAY;

HeynauyHoe ydactue Poccum B IlepBoii MHMpOBOM BOWHE, CONPOBOYKIAIOLIEECS
HNOpaKeHUSIMM Ha (PPOHTAX M J1€30praHu3aluei ;U3HH Thlja,

KOPPYIILHS Ha BCEX 3TaXKax BJIACTHU;

UJE0JI0TMYECKOE PA3I0KEHNE HAPOIHBIX MacC, KOTOPBIE MEPECTAIN BEPUTH, U L1aplo,
" HEPKBH, U MCCTHBIM Ha4YaJIbHUKaM.

@DeBpanbCKas PEBONIONUS HOCHIA OYp:Kya3HO-IEMOKPATUYECKUH XapakTep Tak, Kak eé
3agayaMu ObUTH;

1.
2.
3.
4
5.

6.
Xoa co

CBEpKECHUE MOHAPXUU;

YCTaHOBJIEHHE IEMOKPATUYECKON peCyOINKH;

JUKBUAALMSA TOMEIIUYBETO 3€MIICBIAICHNS;

YCTaHOBJEHHE  BOCBMHYACOBOrO  paboyero  JHfA,  co3laHue  paboyero
3aKOHOJATEIIbCTBA,

IpeKpalieHue pyCU(PUKAIMOHHON IMOJIMTUKH, BBEJIEHUE IIMPOKON aBTOHOMHM JIs
HaI[MOHAJIbHBIX MEHBILINHCTB;

IIPEKpaIICHUE BOMHBI.

ObITHIL:

23 deBpans — 1eMOHCTpAITUS KSHITUH-PAOOTHUIT M U pabOUnX B CBSI3U ¢ MeEXTyHAPOTHBIM
KEHCKMM JHeM moj Jo3yHramu: «XmueOal!», «Jlomoit BoiHy!», «BepHure Hammx Myxei!»
(130 ThIC.4eNOBEK);

24 ¢epans — 6acroBaio yxe 200 ThIC. YeNOBEK;

25 (deBpans — B 3a0acToBkax ygactBoBayio 300 ThIC. YEIOBEK;

26 ¢eBpans — MOJIMLIMSA U BOWCKAa HAUYMHAIOT PacCTPEIMBATh JEMOHCTPAHTOB, COJIIATHI
LEeIBIMU TIOJpa3AeTICHUSIMH EPEXOSAT Ha CTOPOHY HApOIa;

27 depains — k Beuepy B Ilerporpaackuii rapHU30H nepelien Ha CTOPOHY BOCCTABILHUX;
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28 (heBpast — HApO M apMuUs OAepkKalv MoyHYyIo mobdeny (6oxee 300 yenoBek ObLTH YOUTHI,
okouio 1400-paneHsr);

1-2 mapta — nobena peBomtonu B MOCKBE;

2 Mapra - CBEp)KCHHE MOHAPXHUH: B HOUb C | Ha 2 MapTa OKOHYATEIHHO NEPEIIEN Ha CTOPOHY
peBosronnu rapuuzoH Llapckoro Cena.

3 mapTa — OKOHYaTeNIbHOE OTpeueHue oT Poccuiickoro mpecroia ceMbl POMaHOBBIX;

4 mapra — B raserax ObuM omyOnukoBaHbl Manudect 06 orpeyenun Hukomas II u
Manudect 06 orpedeHun Muxawia AjleKCaHapoBHYA.
Hrornm:

1. I'maBHBIM nTOromM MeBpanabCKOil PEBOTIOLMM CTajla JIMKBUALUS MOHApXHUH. 2 mapTa 1917
r. Huxomnaii II B [IckoBe moamucan manudect 00 OTpeueHUH OT MPECToia 3a ce0s U ChIHA B MOJIB3Y
cBoero Opara Muxawuna. Benmukuii ka3 Muxamn AJEKCaHIPOBUY, BCAYECKH YKIOHSIBIIUHCSA OT
KaKoro-mmb0 BMEIIATeNIbCTBA B TOCyIapcTBeHHBIE nena, 3 Mapra 1917 r. B Ilerporpane mocie
COBEIIAaHUs C PYKOBOJACTBOM Bpemennoro komutera ['ocynapctBeHHoil aymbl u Bpemennoro I
MIPABUTENIBCTBA TAK)KE OTPEKCS OT mpecrona. Takum odpazom, 3 mapra 1917 r. monapxus B Poccun
IIpeKpaTHiia CBOE CYILIECTBOBAHHE.

2. ITobena DeBpanbCcKoil peBOMIONMH MpeBpaTHiia Poccuio B caMyro «CBOOOIHYIO» CTpaHy U3
BCEX BOIOIOLIMX JIepKaB, 00ECIIEYUB MaccaM BO3MOKHOCTh IIMPOKO MOJIb30BATHCS NOIUTUYECKUMU
npaBamu. Hauanoce MaccoBoe co3aanue mpodcor30B, BOSHUKIHN (HaOpHIHO-3aBOICKHE KOMUTETHI,
CTaBILIME ONMOPHBIMU IMyHKTaMU paboydero KOHTPOJIs Hajl IPOU3BOJICTBOM, (DOPMUPOBAIUCH OTPSAbI
pabodeii MUTHITIH.

3. OnuH u3 rnaBHbIX UTOroB MeBpanbCKol peBONIOLMU — JABOoeBiacTue. [ 1aBHbIEe 3a1aun
CBOEH BHYTPEHHEN NOJUTHKU OHO 0OHapoaoBaio B Jleknaparuu 3 mapra 1917 r. B Helt 00bsBIsI0CH
O MOJHOW M HEMEIJICHHON MOJIMTUYECKOM aMHUCTHM; YCTAHOBJIEHMM CBOOOJBI CJIOBa, IN€Yaru,
coOpaHMii 7151 BCeX rpa)k/1aH He3aBUCUMO OT COCJIOBUI M HAIIMOHAIIBHOCTH M PaCIPOCTPAHEHUH ITHX
MOJIOKEHUH Ha BOEHHOCTYXKAIllMX; HEMEIJEHHOM MOArOTOBKE Ha OCHOBE BCEOOIIEro, paBHOTO,
TallHOTO U MPSMOT0 T'0JIOCOBaHHUS BBIOOPOB YUpEIUTENbHOIO COOpaHus, KOTOpOE TOJIKHO Oyaer
YCTaHOBUTH (opMy OyIylIero mpapjieHUs U KOHCTUTYLUIO CTpaHbl; 3aMEHE MOJMIUU HAPOJHON
MUJIMLHEH; TIEPECTPOUKE MECTHOTO CaMOYIIPABIICHHUS.

4. BpIcIIMM OpraHOM POCCHMCKOI0 rocygapcTBa nocie (eBpalbCKON PEBOIIOLMM CTalI0
BpemenHOe npaBUTENBCTBO, KOTOPOE HE PEUIMJIO HU OJHOIO M3 IJIaBHBIX BOIPOCOB PEBOJIOLIUU:
BOINPOCOB BOWHBI W MHpa, arpapHoro, pabouyero BoIpoca, OOpbObI € pPa3pyxod U TOJOJOM,
HAIlMOHAJILHOTO, TOCYIapPCTBEHHOI'O YCTPOUCTBA.

BeiBoa. Pycckas pesomonus 1917 rona, paspymmusiuas Poccuiickyro IMIIEpHIo, packososa
HE TOJBKO CTpaHy, OOIIEeCTBO, HO M caMy aymly Hapoja. He cimydaiiHO ceronmHs, CHycTs BeK,
IIpesunent Poccun B.B. IlytuH npussiBaeT K JONOIHUTEIBHOMY CEPbE3HOMY U BHUMATEIBHOMY
MOAXO0Jy B MojAaye HMH(OpPMALMKM MO MCTOPUM HAIEHl CTpaHbl, 4YTOOBI 3TO CIOCOOCTBOBAJIO
IPUMUPEHUIO U CONMKEHHUIO, @ HE pa3pbIBy U HarHETAHUIO CTPACTEH.

C 2015 ropna, coriacHO HOBOM KOHIEMNIMM, Terepb HET JeneHus Ha DeBpanbCckyio U
OKTs0pBCKYIO PEBOIIOIMIO, a €CTh Bemnkas poccuiickasi peBOIONHS, TPOI0IDKABILNASCS ¢ (eBpast
o HosiO0pb 1917 roga. CoOwiTusa (eBpans-mapTa Tenepb odunraibHO uMeHytoTes «DeBpanbckum
NIEPEBOPOTOMY, & OKTSOPHCKHE — «B3ATUEM BJIACTH OOJIBIIEBUKAMHI.

B xone mpozaenanHoil pabGoThl coObiTus DeBpalibCKOW PEBOJIOLUU OBLIM PacCMOTPEHBI
COBPEMEHHBIM B3IIIAZI0M. [l 3TOro ObUIM M3y4YeHBI IPUYUHBI PEBOJIOIMH, BBISBIICH €€ XapakTep,
OBbLT MPOCIEKEH X0J1 COOBITUI PEBOJIIOLINU, PACCMOTPEHBI MTOCIIECTBUS PEBOIIOIUHN U HCCIIeI0BaHa
ucTopuorpadus, a Takxke ObUIM OCBEIIEHbl MHTEPECHbIE U Majou3BecTHbIE (PakThl DeBparabCKon
PEBOJIIOLIHH.
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HCCJIEJJOBAHUE MPO®ECCUHOHAJIBHOM HAITPABJIEHHOCTH JUYHOCTH
CTYAEHTOB TU HUAY MUDPU

3amomnukosa M.I1., ITomoa O.H.

Texnonozuueckuii uncmumym — gunuar HUAY MUDPH
2. Jlecnoti, Ceeponosckas obracme

maruskal9041998@mail.ru, onpopova49@mail.ru

B cratee mpuBeneH aHaiu3 NpoQecCHOHAIbHON HANMpPaBICHHOCTU CTYIEHTOB HHCTUTYTa
pPa3IMYHBIX HANpPABJICHUM IOATOTOBKH, CHUCTEMAaTU3MPOBAHBl M NPOAHAIU3UPOBAHBI OTBETHI
CTYIEHTOB. McXoasd U3 NOJIIy4eHHBIX JAHHBIX, BHECEHBI IPEMIOKECHUS I YCUIIEHUS MOTHUBALIUU
npo¢eCcCuOHAIBHON HANPaBIEHHOCTH.

Kniouesvie cnosa: mnpodeccroHanbHas HampaBieHHOCTh; cryneHTsl T HUAY MUODU;
MIPUYUHBI TOCTYIUICHNS B MHCTUTYT; UCCIIEIOBAHUE U AHAJIN3.

A STUDY OF PROFESSIONAL ORIENTATION OF TI NRNU MEPHI STUDENTS’
PERSONALITY

Zamoshnikova M.P., Popova O.N.
TI NRNU MEPHI, Lesnoy
maruskal9041998@mail.ru, onpopova49@mail.ru
The article presents the analysis of professional orientation of students of the Institute in

various areas of training. The answers of the students are analyzed and systematized. Basing on these
data it has been proposed to increase the motivation of professional orientation.
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Keywords: professional orientation; students of TI NRNU MEPHI; the reasons for entering
the Institute; research and analysis.

Crosimiasi mepes; BeICIIEH HIKOJION 3a7aya mpodeccnoHalbHOM MOJATOTOBKU MPHOOPETAET B
CIIOKHBIIIUXCS  YCIIOBUSIX 0COOYIO0 akTyanbHOCTh. (OHa paccMaTpuBaeTcsi Kak MPOIecc
(dbopMupoBanus npodeccruoHalbHOI KOMIIETEHTHOCTH KaK pa3BUTHE MPOPECCHOHATBHO 3HAYMMBIX
Ka4yecTB, B TOM YHCJI€ MOTHUBALUN MPOPECCUOHATBHON JESITEIbHOCTH. Y CTOHYHMBOE, OCO3HAHHOE,
MO3UTUBHOE OTHOIICHUE K U30paHHO PO ecCHu ABISETCS BaXKHEHITNM (HaKTOPOM, YIIPABIISIOIIUM
y4eOHOM NeSTeIbHOCTHIO U ONPEACIISIONIUM e¢ ycrnemHocTs [0].

B mpodeccuonanbHoil  HampaBIEHHOCTH JMYHOCTH  BBIPAXKAIOTCA  MOJIOXKUTEIHHOE
OTHOIICHHE K NPOQeccuu, CKIOHHOCTb M HMHTEpeC K HEH, KEeJaHHe COBEPIICHCTBOBATH CBOIO
MOATOTOBKY, YIOBJIETBOPSATh MaTepHalbHbIE M IyXOBHbIE MOTPEOHOCTH, 3aHUMAasChb TPYAOM B
obmactu cBoeil mpodeccun. [IpodeccrnoHanbHass HAMPaBICHHOCTh MPEANOaraeT MOHUMaHUE U
BHYTpEHHEE MPUHATHE Leled W 3a7ad mpopecCHOHANbHON NeATeIbHOCTH, OTHOCAIINECS K Hel
UHTEPECHI, UJIeallbl, YCTAHOBKU, YOeXKAE€HHUs, B3IJIAAbl. JIMUHOCTh M JIMYHOCTHASI BKJIIOUEHHOCTH B
JeATEILHOCTD UTPAET OTPOMHYIO POJIb B PO(ECCHOHATBHOMN JIeATeIbHOCTH criennanucta [0].

B uccnenoBannm npodeccnoHanbHON HANPaBIEHHOCTH MPUHSITN y4acTHE CTYACHTHI 1 — 4-X
kypcoB T MU®DU wnanpaBrneHuil MOArOTOBKU: KOHCTPYKTOPCKO-TEXHOJOTHYeckoe obOecrevyeHue
MaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB, YIMPABICHHE B TEXHUYECKHX CHUCTEMax, MHPOpPMaTHKa WU
BBIUMCIIUTENbHAS TEXHHUKA, S5KOHOMUKA. O0I1ee KOJIMYeCTBO ONMPOIIEHHBIX cocTaBuio 116 yenosek,
13 KOTOPBIX 62% roHOImM U 38% NEeBYIIKH.

[To pe3ynbTaTam omnpoca BbIICHUIOCH, 4TO CTYAEHTHI 1 kypca BeiOpanu T MUDU notomy,
YTO, M0 MX MHEHHMIO, 3]IeCh, Xopoiiee odydeHue (55%), um 310 untepecHo (41%) u, 4TO 31€ECH
paboratoT kBanuduuupoBaHHble npenogaBatenu (41%). 45% omnpoiieHHBIX CTYIEHTOB 2 Kypca
MIPEAIIOYIN HHCTUTYT IOTOMY, YTO OH PAcIoOJIOKEH OIM3KO K 10MY, 39% ONpOIIEHHBIX IPUBJIEKIIO
Hanuuue OIODKETHBIX MeCT. Y CTYAGHTOB 3 Kypca MPHOPUTETOM SBISETCS  OyM3Kas
PacIoJIOKEHHOCTH By3a K 1oMY (52%), 40% cTyAeHTOB OTMETUJIIN, YTO UX BHIOOD CBSI3aH C TEM, YTO
MHCTUTYT €IMHCTBEHHBIM B ropoze. s cryneHToB 4 Kypca Hanbosee BaXHBIM OBLIO HalIU4He
010/ KETHBIX MecT (63%).

OTBeuas Ha BONpPOC O MpPHUYMHAX BHIOOpAa JaHHOW creuuanbHocTH, 53% CTYAEHTOB
TEXHUYECKUX HalpaBiICHUI MOATOTOBKH CUMUTAIOT, YTO MX BHIOOP MO3BOJIUT UMETh UHTEPECHYIO U
pa3HooOpa3Hylo paboTy. 35% oTMmeuaeT, YTO CHEeUHANTbHOCTh OYEHb NpecTHXkHa, okoio 30%
CTYJIGHTOB CUHMTAET, YTO MpOodeccHsi MO3BOJUT XOPOoIo 3apadaTeiBaTh. OnHako nmodtH 15% BeIOpau
HnaHHyI0 npodeccuto ciaydaiHo. [Ipuopurerom mis 50% 3KOHOMHUCTOB CTajlO OXXKHUIAHME, YTO 3T
npodeccuss 00ecrneyuT Xopolre yciaoBus Tpyaa, 44% ONMpOLIEHHBIX OTBETHIIM, YTO Ha UX BHIOOD
MOBJIMSUIA POJICTBEHHUKH WIIH JIpY3bs. BajkHO TO, UTO CTYAEHTHI BBIOpaI Mpogeccrio, B OCHOBHOM,
BJIyMUYHBO, aHAJIM3UPYs, CPAaBHUBAsI BO3MOXHbIE IPEUMYILIECTBA U HETOCTATKHU.

OTBeuas Ha BONpPOC, B KakoW M3 0OOJIACTeH NEATETbHOCTH CTYAEHTBI XOTenu Obl cebds
pealin30BaTh, CTYACHTHI TEXHUUYECKHUX CIIEUAIbHOCTEN CBSI3bIBAIOT CBOIO OYIYIIYIO EATEIBHOCTD C
MIPOU3BOJICTBOM (66% OMpPOIIEHHBIX ), 6% C HAYIHOU AESITeTbHOCTHIO, cO cdepoit oOpazoBanus 4%,
a 28% TmoKa He ONMpeNeNUIUCh C BHUIOM CBOEH NEATETHHOCTH. Y SKOHOMHUCTHI MPEANOYTEHUEM
ocraéres cdepa npousBoacTsa (56%), 19% cryneHToB BeIOpanu chepy oOpa3oBaHUs, U HUKTO HE
BbIOpaJI HAYYHYIO I€ATEIbHOCTb.

Yro e MOKET IPUHECTH CTYAEHTY INIaBHOE yJOBJIETBOpeHME B kU3HU? CTyaeHTH | Kypca
(82%) Ha3Banu MarepuainbHoOe Onaromnoiydue, 73% OTMedaroT Xopollee 3J0pOBbE U CAMOYYBCTBHE,
st 41% BaXXHBIM SIBIISICTCS JOCTHXKEHHE ycriexa B MPo(hecCHOHAIbHON AATEIbHOCTH. Y CTYECHTOB
2 Kypca B IPHOpHUTETE TaK K€ MaTepHalibHOE Oaromojiydyve W xopoiiee camouyBcTBue (61% u
52%cooTrBeTcTBEHHO). CTYIEHTHI 3 U 4 KypCOB UMEIOT TE€ K€ MPUOPUTETHI, HO OTMEUAIOT YKEJIaHNE
HMMETh ONIYIIEHNE JTUIHONU CBOOOIBI 1 He3aBUCUMOCTH (56%).

HccnenoBatensiMu  ObIT  M3Y4€H BONPOC O KayecTBaX, KOTOpbIE HEOOXOJUMBI B
MPE/ICTAaBICHUSIX CTYJAEHTOB JUIsi BbBIOpaHHOM wumHu mnpodeccun. CTyAeHTh TEXHHUYECKHX
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CMEUUANTBbHOCTEH CUMTAIOT Haubojee LEeHHBIM KaueCTBOM OTBETCTBEHHOCTh, TPYIOI00UE,
L[EJIeYCTPEMIIEHHOCTD, OTMEYarOTCs u TaKue KayecTBa KaK BHUMATEJIBbHOCTD,
JTMCUUTUIMHUPOBAHHOCTh, 00OpPa30BaHHOCTh M KpeaTUBHOCTh. CTyIEHTHI-DKOHOMHUCTHI BBIIEISIOT
OTBETCTBEHHOCTH (50% OMpOILICHHBIX), yMEHUE paboTaTh B KOMaH/I€, KOMMYHUKA0EIbHOCTb.

Ha ocHoBe moiy4eHHO# MH(pOpPMALUU M MPOBEACHHOTO aHATN3a MOXXHO 3aKJIIOYUTH, YTO
OOJIBIIMHCTBO CTYJIEHTOB IMOCTYNMIM B MHCTUTYT IOTOMY, YTO UM 3TO MHTEPECHO, YTO 3TO HUX
OCO3HAHHBIN BBIOOP. Benp TONBKO MpHM HATMYUMM MHTEpPECa MOXKHO TOBBINIATH CBOW YPOBEHD
poeCCUOHAILHON HaIpaBIEHHOCTU. Ba)kHO, YTOOBI 3TOT MHTEpEC COXpaHsICAd HA MPOTKEHUU
Bcero mnepuoga odyuenus B uncturyre. s sroro 8 T HUAY MU®U npoBoasaTcs: pa3nuydHbIe
MEPONPUATHSL, OJTUMIIMABI K KOH(PEPEHIMH, B KOTOPBIX CTYIEHThl IPUHUMAIOT aKTUBHOE Y4aCTHE.

BriOupas mpous3BOACTBEHHYIO cdepy Ui JalbHEUIIeW TPYAOBOW [EATEIBHOCTH U, B
gacTHOCTH, «KoMOMHAT «DJIeKTpOXUMITPUOOP» CTYAEHTHI JyMAIOT CBA3aTh CBOIO Cy/AbOY C HAIIUM
TOPOJOM.

JUis  MOBBILIEHUS YPOBHS NPOQPECCHOHATIBHON HANpaBIEHHOCTH CTYAEHTOB MOXHO
IPEMJIOKUTh  KOHCYJBTAllMM 110  BOIPOCAM  JIMYHOCTHOIO  CAMOOIPEACIICHUs, TPEHUHTIH,
HaIlpaBJICHHbIE HA BbISBIIEHUE IPO(ECCHOHATBHO-BAKHBIX KAUECTB, TECTUPOBAHUE U AHKETUPOBAHUE
nepeJl BbI0OOpoM Oyaymiel criennaibHOCTH.
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[TaTproTHYecKOe BOCIMTAHUE MOJIOJEXKH, TOATOTOBKA €€ K 3aIuTe POIMHBI — 3TH BOIIPOCHI
Bcerza ObUIM M OCTAIOTCS BaKHBIMH HAIpaBJIEHUSIMU rocyaapcTBeHHON nmonutuku Poccun. YUto xe
TAKOE€ «IaTPUOTH3M» M KAaKOTO YeJIOBEKa MOYKHO Ha3BaTh NaTrpuoToM? OTBET Ha 3TOT BOIPOC
JocTaTouHO ciaoxeH. JIto0oBb yenoBeka k PoauHe HaunHaeTcs ¢ JOPMUPOBAHUS Y HETO OTHOILIEHUS
K Onu3kuM emy jroasM. VIMeHHO mosToMy st oOpatuiics K cyabOe moero npajneayiiku CaBHHOBa
Buxkropa lBanoBuya.

Knrouesvie cnoea: MarpuoTUYECKOE BOCHUTAHHME, NMATPUOTH3M, IPEEMCTBEHHOCTb MEXAY
MOKOJIEHUSIMU, JII000BB K Po/inHe, oTHOIIEHHE K OJIU3KHUM.
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SENSE OF PATRIOTISM AS THE MAIN BASIS TO FORM A PERSONALITY
(FOLLOWING MY GRANDFATHER’S, SAVINOV VICTOR IVANOVICH,
PATH IN LIVE)

Logutov K.D.
SPhTI NRNU MEPhI, Snezhinsk
KLogutov@mail.ru

Education of youth in the spirit of patriotism, military training of young people for their
Motherland defence have always been and are supposed to remain the state policy of the greatest
importance in Russia. What is ‘patriotism’ like and what person could be called as a patriot? It is hard
to say properly. No wonder, the problem seems rather complicated to be solved definitely. The human
love to the Motherland begins with the formation of relations between nearest and dearest. It was the
strong reason for me to take into consideration my great-grandfather’s, Savinov Victor Ivanovich,
life.

Keywords: education in the spirit of patriotism, patriotism, intergenerational continuity, love
of Motherland, relations between nearest and dearest.ITarproTrueckoe BOCIIUTAHHUE MOJIOIEKH,
II0Ar0OTOBKA eé K 3alIuTe PO,I[I/IHLI — OTH BOIIPOCHI BCCraa ObBIM M OCTAalOTCId BaKHBIMU
HaIpaBJICHUSIMHU TOCYAapCTBEHHOW momuTuku Poccuu. I'ocynapetBo yaenser 0oiblioe BHUMaHKE
MNaTpuOTUYCCKOMY BOCIIMTAHHIO, pACCMATpUBAA €Iro Kak HeO6XOI[I/IM06 yCJIOBHUEC o0ecrieyeHus
HanuoHaabHOUM Oe3omacHocTu Poccuiickoit @eneparuu. Haunnas ¢ 2001 roga, mocTaHOBIEHUAMA
[IpaButenscTBa Poccuiickoit deneparuu, Kaxasle MATH JET BBOAUTCSA B JACHCTBHE OOHOBIEHHAS
lN'ocynapcrBeHHas mporpaMMa naTpUOTHYECKOrO0 BOCIIUTAHUS TPAXKIAH.

Tak, B nexkadbpe 2015 roga Obuia npunsara ['ocynapcrBennas nporpamma "llarpuoruyeckoe
BocnuTanue rpaxiaaH Poccuiickoit ®@enepanuu Ha 2016 — 2020 rogsl", B KOTOPOH aHO Takoe
OIpPCACIICHUC TaTPUOTUICCKOT'O BOCIIMTAHUSA:

((HanI/IOTI/ILIeCKOG BOCIIMTAHHUC MMPpEaACTaBIIACT coboit CUCTCMAaTUUYCCKYIO u
HECJICHAPAaBJICHHYIO JCATCIbHOCTh OpPraHOB FOC}’I{&pCTBGHHOﬁ BJIACTHU, MHCTUTYTOB I'pakKaAaHCKOI'O
O6H.I€CTB8. U CEMbHU 110 (1)OpMI/IpOBaHI/IIO Yy rpaxxJiad BBICOKOI'O IMATPUOTHUYCCKOI'0 CO3HAHUSA, HYyBCTBa
BEPHOCTHU CBOCMY OTG‘IGCTBy, TOTOBHOCTHU K BBITIOJITHEHU IO rpaxaaHCKOro JoJjra n
KOHCTUTYIHUOHHBIX 00s13aHHOCTEN 110 3aIUTE UHTCPECOB POI[I/IHLI».

A Takxke B IIporpamme o0o03HaueHa 1€7b TOCYAApPCTBEHHOW TMOJIUTHKU B cdepe
MaTpUOTUYCCKOT'O BOCITUTAHUA C YHETOM COBPEMCHHBIX 3a/1a¥ pa3BUTUS Poccuiickoii CDeL[epauI/n/I. A
HUMECHHO: CO3JaHUuC }’CJ'IOBI/II\/'I JJIs1 TIOBBIIIICHU S rpa>1<)1ch1<0171 OTBCTCTBCHHOCTH 3a Cy}lI)6y CTpaHbI,
MOBBIICHUA YPOBHA KOHCOJHUAAIUU 06I_I_ICCTBa UL pCHICHUA 3ada4 o0ecrieyeHus HaIlI/IOHaHLHOfl
0e30MmacHOCT UM yCTOW4YMBOro pa3Butusi Poccuiickoii ®exepanuu, yKpemjeHUs 4YyBCTBa
CONMPHUYACTHOCTH I'paXKJaH K BEJIUKOH HUCTOPUHN U KYJIBTYPC POCCI/II/I, o0ecrieueHus NMPpECMCTBCHHOCTH
MIOKOJIGHUN POCCHUSH, BOCIIUTAHUS TpaKAaHUHA, JHOOSIIEro cBo0 PoauHy M ceMblo, UMEIOIEro
AKTUBHYIO JKU3HCHHYIO ITO3UIHIO.

ﬂeﬁCTBHTeHBHO, B HaCTodAmeS BpPEMA BOIIPOCHI MATPUOTHUYCCKOrO BOCIIMTAHUSA BCTAKOT
O0COOCHHO OCTPO, MOCKOJIbKY HEPEAKO HAOMIOAAETCS OTUYXKICHHE MOIOAEKH OT OTEYECTBEHHOM
KyJIbTYypbl, a B OOIIECTBE ONIYMAETCAd HWCKWKEHHE TMPEJCTaBICHUN O TaKWX SBJICHUSX, KakK
MMaTpuoOTU3M, z[06p0Ta U BCJIMUKOAYIIHC. HpI/I 3TOM OKa3aJlaCh HapymeHHoﬁ HNACOJIOTHUYCCKAasA U
MoOpaJibHas NPEEMCTBCHHOCTb MEKAY MMOKOJICHUAMHA, MEKAY HCHHOCTAMUA MPOUIJIOro U HACTOAIICTO.

Yro ke Takoe «IATPHUOTHU3M» U KaKOT'O YCJIOBCKA MOKHO HAa3BaATb HanI/IOTOM? OTBeT Ha 3TOT
BOIIPOC JOCTATOYHO CJIOXKCH.

OIIHO N3 TMCPBLIX onpeneneHI/Iﬁ AAaHHOMY TIIOHATHIO OBLIO JaHoO BHaI[I/IMI/IPOM I[aHCM,
TPAKTOBABIIMM €TI0 KakK «I0O00Bb K OTYH3HEY. ((HanI/IOT» 110 Jlamo — «JIIO0UTEID OTE€YECTBaA,
PECBHUTCIIb 0 Ojare €ro, OT‘{I/I3HOJ'IIO6, OTCUYCCTBCHHUK HJIU OTYHU3HHUK)). CoBerckuii
3HHI/IKJ’IOH€)IH‘-I€CKI/H>'I CJIOBApbh HUYETO HOBOI'O K BBIMICIIPUBEACHHOMY ONPEACICHUIO HE )1063BJ'I$I€T,
TPAKTY «ITaTPUOTU3M» KaK «II000BB K POOHUHC). (DI/IJIOCO(I)CKaSI SHIIUKJIONCAUA TAKXKE JACT ITIOX0KEC
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ompenenenue: «llatpuotnsm — (OT rped. - COOTECUECTBEHHHUK, - POJHMHA, OTEUYECTBO), JIIOOOBb K
OTEYECTBY, IPEJAHHOCTb €MY, CTPEMJICHUE CBOUMU ACUCTBUSMM CIYKUTh €T0 HHTEPECAM).

[To HameMy MHEHUIO, TJIaBHBIMU YEPTaMU YyBCTBA NATPUOTU3MA SIBIISIFOTCS CIEAYIOLIUE!

1. Hanmnume cpeay OCHOBHBIX 310POBBIX AMOLMH KaXkI0T0 YEJIOBEKA [IOYUTAHHS MECTA CBOETO
POXIEHUS U MecTa MOCTOSHHOTO NMPOXXUBaHUSA Kak cBoedl Poauuebl, 11000Bb U 3a00Ta O JTaHHOM
TEPPUTOPUATBHOM (OPMUPOBAHUM, YBAKEHUE MECTHBIX TPATULMH, IPEJAHHOCTh 0 KOHIA CBOEH
YKU3HU JAaHHOU TEpPUTOPUATILHONU 00JIaCTH.

2. YBaxeHHEe K CBOMM IpeJiKaM, JI000Bb U MPOSBICHHUE TEPIHUMOCTU K CBOUM 3eMIIIKaM,
IIPOYKUBAIOLIUM Ha JAHHOW TEPPUTOPUH, KEITAHUE IOMOTaTh UM.

3. KoHKpeTHBIE Ka)KIOIHEBHBIC Jeja I YIYYIIEHUS COCTOSHUS CBOEH DPOIUHBI, €€
00yCTpOiiCTBa, MOMOIIM U B3aUMOBBIPYYKH CBOMX 3EMIIIKOB M COOTEUECTBEHHHKOB (HaYMHAS OT
MOJEP)KAHUS TIOPSAAKA, ONPATHOCTH U YHPOUYEHHUS JIPYKECKUX OTHOILIEHHUH ¢ COcelsiMU B CBOEH
KBapTUpe, NMoAbE3/e, JOME, JBOPE 1O ITOCTOMHOIO Pa3sBUTHS BCErO CBOETO ropoja, pailoHa, Kpasd,
OTYM3HBI B LIETIOM).

JeiicTBuTenpHO, M000Bb uesoBeka K PoauHe HaumHaercs ¢ (OPMHPOBAHUS Y HEro
OTHOIIECHUS K OJM3KUM €My JIOASIM - MaMme, Iare, Aeaylike, 0a0yuike, ¢ JI0OBU K CBOEMY JIOMY,
yJuLE, TIA€ OH IPOKUBAET.

HmenHo nosToMy 51 o0OpaTuiics Kk cyapoe moero npaaenymku CasuHoBa Bukropa MiBanoBuua,
KHM3Hb KOTOPOT0 ObUIa HEpa3phIBHO CBsi3aHa ¢ KacIMHCKUM MallMHOCTPOUTEIBHBIM 3aBOOM.

Llenp Hamei paboThI: TOKa3aTh 3PPEKTUBHOCTH MPOSKTHOHN NESATEITLHOCTH B JOPMHUPOBAHUHT
4yBCTBA IaTPUOTU3MA.

Moii npanenyuika CaBunoB Bukrop MBanosuu poauicsa 30 mapra 1926 roaa.

B mae 1941 roaa 3akonum1 7 KJIacCOB, a B MIOHE HayaJlach BoiiHa. Y3ke B Hioye 15-1eTHero
MOJIPOCTKA HAYYMJIM BBITAUMBATh HA CTaHKE T'MIIB3BI sl cHapsanoB. [Ipaneaymka 6pi1 HEOOIBIIOTO
pocTa, XyAeHbKHUI: €My IPUIUIOCH CTABUTH 110/ HOTHU SILIUK U3-110J1 CHAPSI0B.

Paboranu o 12-14 gacos, 6e3 Besikux BbIXOAHBIX. [10ApOCTKM OYeHb ycTaBayll, IOCTOSHHO
XOTEJIOCh, €CTh, a emé Oonplle cnarb. M 4ToOBl MocnaTh XOTh YYTOUKY IMOJOJIBIIE, PeOsSTa CTalu
0CTaBaThCs CHaTh TYT K€ Ha 3aBojie. [loka ObLI0 JIETO craiy Ha YJIHIIE, HO C HaCTYIJIEHUEM X0JI0/10B
HalLIM ce0e MEeCTEUKO IMOTersee: Ha OTBajlax IIIaka M3 BarpaHoK B juTeiiHOM nexe. Illnak Obu1
TEIJIBIM, HO B 3TOM TEIUIE KPbUIACh U CMEpPTEIbHAs ONMACHOCTb: U3 HETO BBIACISJICS yrapHbIi ras.
ITocne Toro, Kak HECKOJIbKO peOsT Yropeiu, U CacT! X He YAAJIO0Ch, CTapIINe PELIMIIN JeKYPUTh U
MEPUONYECKH MTPOCTO 32 IIKUPKY BBITACKUBAJIU IIOJIPOCTKOB HA MOPO3.

Korxa Ha pykax MOCTOSIHHO Obl1a 000 KEHHOM, HeKor/1a ObLIO, JKJaTh MOKA T'MiIb3a OCTHIHET.
Bcé Obuto MoAYMHEHO OJTHOMY: KaK MOKHO OoJblie aath cHapsanaoB. 1 no3ynr «Bcé nnst pponTta —
BcE Ui moOebl!» ObUT JUIst ATUX PeOSAT HE JO3YHT, a 00pa3 *u3HU. CBOMM HENErKUM TPYIOM OHHU
MOMOTaJIi CBOMM OTIIaM M OpaThsaM, BoeBaBIIUM Ha (PponTax. K cokalieHuro, mociie BOWHBI CO
CBOMMHU OpaThsiMU MalibuuK BUTS yxe He BCTPETUIICS, OHU MOTHOIH.

Csoro mepByro Harpaay mnpanen noiayuwsn B 19 ner B 1945 rony: 3to Oblna menanb «3a
NOOEeCTHBIN TPy B ToAbI Bennkoil oTeuecTBEeHHOM BOWHBI.

[Tocne BoHHBI OH ocTajcs paboTaTh Ha 3aBoje. Ha Moi010r0 M TajnaHTIMBOIO IOHOLIY
o0paTuil BHUMaHKE CKYJIbNTOP 3aBojia [1aBenn AHUKMH U B3sUT €r0 K ce0e B YUeHHUKH.

B 1957 rony npanenymka CaBuHoB Bukrop MBaHOBHMY y4yacTBOBaJi B BOCCTAHOBJIEHUHU
KacnuHcKoro 4yryHHOro naBWJIbOHA, KOTOPBIN nmonyuns ['pan-nipu Ha Ilapmxckoi BeictaBke 1900
roga. KacnuHckuii 4yryHHBIN MaBUJILOH ObLT M OCTaeTCs BEPIIMHOMN JINTEHHOTO UCKYCCTBA.

Bbu10 BRISICHEHO, YTO MHOTHE JAETANIN YTEPSHBI U UTO TPEOYIOTCS OO0JIBIINE pecTaBpallMOHHbIE
pabotel. Kpome BoccTaHOBIEHHS (PUPMEHHBIX BBIBECOK IMpajaeny ObLIO MOPYYEHO BOCCTAHOBHTH
yTpadueHHBIE IeTaIN CKYIbOTYpPHI «Poccus». A yTpaueHHBIMH CUNTAINCH: M€Y, CKUIIETP, Iep/KaBa U
yacTh nwuieMa. OTiMBKa A3TOW CKYNBNTYpHI, BBINOJIHEHHAas B COBEPILIEHCTBE, HaXOAWJIAch B
3allacHUKax My3es ropoja 3J1IaToycTa M XOpOLIo coxpaHwiack. BoT mMeHHo mo Hell Buxrtop
NBanoBu4 u npoBoanit GOPMOBKY HETOCTAIOMINX JACTAIICH.
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Bcro cBoro xu3Hb nmpopabotan Bukrop MBaHOBHY Ha POAHOM 3aBOJIE, YBOJIEH B CBS3H CO
cMmepThio B heBpasie 1987 roaa, u 66110 eMy Toraa 61 rox... Moero npaaenyniku CaBuHoBa Buktopa
WBaHnoBu4a, K coXalEHUIO, HET yxke 29 yeT. BoccTaHOBIIGHHBIN U OOpETIIN BTOPYIO KHU3Hb C €TI0
IIOMOILBIO TABUIIbOH MO-TIPEKHEMY PayeT JIFOJIEH CBOEH KpacOTOM, U3SALIECTBOM U BEITUYHUEM.

UroObl Ooibllie y3HaTh O CBOEM IMpajeAylike Mbl mocetunn KaciuHckuih Mmysei
XYJO0KECTBEHHOTO JIUThS. DKCIO3UIUsl HeOOIbIas, HO UHTepecHas. MHe ObUIO IPUSTHO YBUIETh
paboTy Moero npajena noacBeuHuK «Paky.

W cHOBa uMs Moero mpajena Ha MaMATHOW Jocke ¢ uyryHHoro [laBuwiboHa. D10 naMsaTh o
T€X, KTO BOCCTAHABIIMBAJI €TO B IAJIEKOM Yke Ternepb 1957 rony.

Ha ctennax myses - crapsie ¢otorpaduu 3aBoja, uyryHHoro [laBunsona, pabouux. A BOT u
MO Mpajie]l ¢ TPYIION pabOTHUIL, KOTOPEIE 00padaThIBAIOT Mapa@UHOBBIE OTIHBKH.

A eme Moit mpazaen urotasiavBai B 1985 roay nBa Makera Jjist My3esl.

Oto Obl1 MakeT craporo 3aBoja U MakeT Kacieli B mepuoj craHoBieHus 3aBoaa. K
COXKAJICHUIO, UX HaM yBHUJETh He yhanoch. O0a 3Tu MakeTa ObUIM M3TOTOBJICHBI U3 THIICA U CTAIU
paspymarbcest. Ceifuac OHM HaXOZSATCS HA pECTaBpaLliy.

Ota moe3/ika ele X0Th HEMHOTO IPUOIH3UIa MEHSI K UCTOPUHN MOEH CEMbH.

S HuKOTIa HE BUJIEN CBOETO Ipajie/ia. 3Hat0 0 HEM TOJIBKO I10 paccKazaM 0aOyIIKH, TeTyIIKH,
MaMmbl. HO OH Kak-TO HE3pHUMO U MOCTOSHHO ¢ HaMu. CMOTpro doTorpaduu, ynuTaro 0 HEM B KHUTE,
CMOTPIO Ha AKCIIOHATHI B My3ee KaciMHCKOro JIUThs, U MOHUMALO, YTO CBA3b BPEMEH CYILECTBYET.
DTO 0/IHA U3 CTPAHUL] UCTOPUHU MOEU CEMbH.

JlelicTBUTENTbHO, OCHOBHBIM «CTPOUTEIBHBIM MaTepHaioM» (OPMHPOBAHUS JMYHOCTH
SIBJISIFOTCA HE «Ka3€HHBIE» MEpPONPUATHS, a TO NCUXMYECKOE, UYYBCTBEHHOE COCTOSIHHUE, KOTOPOE
npoOyxaaercs Oarogapsi CaMOCTOATEIHPHOMY YYaCTHIO B OOIIECTBEHHO 3HAYNMOM MaTPHOTHYECKON
nesTenbHOCTH. VIMEHHO STOT ¢akT, MO0 HalleMy MHEHHIO, JaeT BO3MOXHOCTh IMOYYBCTBOBATh
JUYHYI0 MPUYACTHOCTH K Jey 3amuThl OTeyecTBa, OTKPBITH IS cedst ee HOBBIM cMbIici. Korma y
YelloBeKa eCTh TaKoe OIIYyIleHHEe, OH Bcerjaa 0oliee yCTONYHB B JKU3HH, €My €CTh Ha YTO ONEPEThCs
Ja)ke B caMble CIIOKHbIE BpeMeHa. UyBCTBO MaTpHOTU3Ma JAeT YEIOBEKY OCOOYyI0 CHIy 1yXa,
CIOCOOCTBYET (OPMHMPOBAHUIO 3]I0POBOM TNCUXMKH. VIMEHHO MMO3TOMY BOCIHUTAHHE YYBCTBA
MaTpUOTH3Ma — IPUOPUTETHAS 33a]]a4a BO BCE BPEMEHA.
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The paper examines the ethical doctrine of Spinoza, in particular his doctrine of freedom,
shows the relevance of his ideas for the modern man.
Keywords: ethics, soul, mind, substance, knowledge, freedom, God.

[Tpobnema cBoGoabl, 3aTpoHyTast B ydeHuu benennkra CnMHO3BI, B CHUJIY CJIOXHOCTH U
OTBJICUEHHOCTH €0 (MIOCOPCKON CUCTEMBI, MOTJIa OBITH OCBOCHA BO BCEM 00BEME B AIIOXY CAMOTO
CrniuHO3bI TMIIb OYEHb HEOOJIBIINM KPYTOM yUeHbIX JtoAei. la 1 B Hallle BpeMst MaJlo KTO (pU3HUeCcKU
1 MOPAJIbHO BBIIEPXKUT IPOUYUTATh «ITUKY» OT Hadajia 1 J10 KOHILIA.

Heckonbko ci1oB 0 6uorpaduu 3Toro yenoBekxa.

bapyx (benenukt) Cnmnosa (1632-1677) ponwica B AMcrepaaMe B €BpPEHCKOM ceMbe.
BocnuTsiBancs Kak OpTOIOKCAIbHBINA €BPEH, YUUIICS B €BPEHCKOM PEIUTMO3HOM YUMIIMILE, KOTOPOE
TOTOBMJIO CITYXKUTEJEeH eBpeiickoi 1epkBu. [103xke ocTaBiseT yuuiniie, 4ToObl TOMOYb OTIIY BECTH
Toprooe geno. Ilocme cMepTH oTHAa HauuMHAET 3aHUMATbCcd HAydyHOH M Quiocockont
JesITeNIbHOCTHI0. BOoMbIION MHTEpeC y HEero BbI3Baja MaTeMaTHKa U MEIUIMHA, TEM CaMbIM OH BCE
Oosblie U 6oJbIIE OTAATUICA OT OOIIMHBL. B MTOre 3TO MPUBOAMT €ro K OTIYYEHHUIO OT PEeTUTuU
(1656).

JanpHeiimas cynp6a CiiHO3bI Takke ObUla HEJErKoH, OH MHOTO paboTal, HO OYeHb Majo
nevarascs. [IpakTuyecku Bce CBOM MU €My NMPUXOIWIOCH PACIPOCTPAHATH MyTEM NEPEHUCKU U
auyHoro oOmeHus. [lox ero MMeHeM M MpU €ro *HU3HHU BbINUIA BCEro ojaHa pabota — «OCHOBBI
¢dunocodun [lexapra, mokazaHHbIE T€OMETPUUIECKUM criocobom» (1661-1662). «Itukay, KoTopas
Obu1a OKOHYeHa B 1675 rofy, He ObUIa HarmeyaTaHa U3 OCTOPOXHOCTH U yBHJIENa CBET TOJIBKO MOCTe
ero cMeptH, B «IlocMepTHOM M31aHUKY, OCYIIECTBICEHHOM €r0 Apy3biMu B 1677 rony.

[TontHOE ee Ha3BaHME: «IJTHKA, JOKA3aHHAs B TEOMETPUUECKOM IOPSAAKE U pa3/elcHHas Ha
MTh YacTed, B KOTOopbiXx Tpaktyercs: 1. O bore, 2. O npupone u npoucxoxaeHuu aymd, 3. O
MIPOUCXOXKACHUU U Mpupoje apdexTos, 4. O yeroBeyeckoM padCTBe, UK o cuiax apdexros, 5. O
MOTYILIECTBE pa3yMa, WIH O YEJIOBEYECKOM CBOOOIE.

I[To cBoemMy cojiepKaHUIO 3TOT TPY[ MPEJCTaBIseT cO00i, JeHCTBUTEIBHO, KAKOH-TO OUYEHb
CIIOKHBIM TpAaKTaT, HAMHWCAHHBIA II0 CTPOTOM TEOMETPUYECKOM CHUCTEME M COCTOSUIUN U3
OIlpeJieNIeHUHl, aKCHOM, IIOCTYJaTOB, TEOPEM MW HX JIOKa3aTeNbCTB, CXOJMHA (MOSICHEHUH),
KOpOJuIapueB (BbIBO/IOB), CHA0KEHHBIX «IIPEAUCIOBUIMUIY.

Llenb «THKU» — TOMOYB JIFOJSM JaTh BEPHOE HANpaBJIeHUEe COOCTBEHHOMY CYILECTBOBAHHUIO,
OTpesieNIIEMOMY JKeJIaHUSIMU U CTPEMJIEHUSMU K PaJIOCTH U CYACTHIO.
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Ilepsas yacth «OTHKW» MOCBALIEHA pa3MbIIIIEHUSAM 0 bore — ocCHOBE M OTHpPaBHOM TOYKE
¢bunocodckoro nozHanus. B Heil HaX0UM MOSICHEHHS K HEKOTOPBIM OTIpEAETICHUSIM, KOTOPBIE aBTOP
coOupaercs UCMOJIL30BaTh HA MPOTSHKCHUH BCel pabOThl M TOHUMAaHWE KOTOPBIX MPUHIIUITHATBHO
He00X0IMMO JIJIS €€ MPOUTEHHUSI, TaK Kak 0c00asi TEepMHUHOJIOTHS — 3TO OCHOBA JIF000T0 (hritocodpckoro
npousBeieHus. Hampumep, moHsATUST cyOCTaHIIMU, aTpUOYTOB U MOIYCOB, U MOHATHE O bore kak
€IMHOMN CYyOCTaHIINH.

Bo emopoii yactu cBoero tpyna CrinHo3a aHAIM3UPYET AOCTOBEPHBIE CBOMCTBA IIO3HAHMSL.
Teopus nozHanus y CHMHO3bI — 3TO TEOPHS O TpeX poaax mo3Hanus. [IepBoiii pos (camblii HU3IITHI)
— 3TO YYBCTBEHHOE I03HaHUE. BTOpoil poa MO3HAHMSI — 3TO MOHHMMAHUE, OCHOBBIBAIOIIEECS HA
paccyake U aOCTpakTHOM paszyme. TpeTbUM pOJOM — BBICTYNA€T MHTYHIMS, SBISIFOIIASICS
(byHIaMEHTOM JOCTOBEPHOTO 3HAHUS.

B mpemweti uactu « 3trkn» CiuHO3a aHAIM3UPYET JTUYHOCTH YeJIOBeKa, KOTopasi 000CHOBaHa
xenanueM. IMeHHo 3TuM, y CIMHO3BI, OIIpEeNsieTcs YeI0BeuecKas CyUHOCTb, COCTOSIIAs B TOM,
4TOOBI YIIOPCTBOBATh B CBOeM ObITHH. JKenaHue e mpeAcTaBiseT co0oil ycunue, HalleleHHOE Ha
NoJiIep’KaHue CyllecTBOBaHus nHAMBUAA. [loBenenne yenoseka, coriacHo CIIMHO3€, HalpaBIIseTCs
TpeMsi OCHOBHBIMH ad@eKxTamMu: paJoCThlO, IEYaNIbl0, BOXIEJICHHUEM, KOTOpPBIE MOPOXKIAIOT
MHOYECTBO MPOU3BOJIHBIX aP(EKTOB.

OpnHol W3 KJIIOYEBBIX MPOOJIEM CHMHO30BCKOW STHUKU SBISETCS MpoOJieMa coomHouleHus
c60000b1 u Heobxooumocmu. Uto Takoe cBoOoma? CmuHO3a mosaraj, 4Tro HEOOXOIUMOCTh HE
UCKIIIOYaeT cBOOOAY, Kak cBOOOJAa HE HCKIIOYAaeT HEOOXOAMMOCTh. Y HEro OHM BOBCE HE
nporuBopeyar. CBOOOy OH IPOTUBONOCTABIISLI HE HEOOXOUMOCTH, a MPUHYKICHUIO U HACUIIUIO.
[ToaTomy cB0OO/A y HETO TaK MIJIM MHAYE CBS3BIBACTCS, KaK U Y CTOMKOB, C OCO3HAHUEM U TTO3HAHHEM
HEOO0XOAUMOCTH.

B uyemsepmou 4dactu «ITHKU» ¢GuI0cod TOBOPUT O UEIOBEYECKOM OECCUIIUU Mepen
BO3/CHCTBUEM OecunciIeHHOro koiuuecTBa addekrToB. DTy yacTh OH HAYMHAET C ONPENEICHUI
MAaCCUBHOCTU W 3aBHCHMOCTH, a 3aTeM — cB0Oobl. OH oTBepraer cBoboay Boiu Jlekapra, HO mpu
3TOM OTCTaMBaeT MJICI0 JTOCTHKUMOCTH JUIS JIFOJIe UCTUHHOW CBOOOJIBI, TOKAa3bIBasi CIOCOOHOCTh
paszyma conpoTHBIATHCS addexTam.

[Tocne storo CninHo3a Aaet onpezeneHue n006poaerenu. B ero TpakToBke 3TO MOHITHE HE
MOpajl, a TOro, 4TO OH Ha3blBaeT ATHUKOM u ¢unocodueir. J[oOponerens HampaBieHa Ha
YTBEPKACHHUE PaJOCTH ObITHUS U YETOBEUYECKOIO CYIIECTBOBAHMSL.

CnuHO3a cuuTal, 4YTO PacCyJOK M HWHTYUIUS (SICHOE HEMOCPEICTBEHHOE MOCTHUKEHHE)
MIPU3BaHbl OCBOOOIUTH YEJIOBEKA OT MOAUMHEHUS cTpacTaM. CIMHO3a TaKyKe CUMTA, YTO TaK Kak BCe
MBI SIBIISIEMCSl YaCThI0O MUPOBOM CHCTEMBI (CyOCTaHIIMH) U MOAYMHEHBI €€ HEeOOXOIUMBIM 3aKOHAM,
TO BCE BEILM HEOOXOJIMMBI, a, CJIE0BaTENbHO, B IPUPOJIE HET HU N00pa, HU 31a. OTcro/a aenaercs
BeChMa IPOOJIEMaTHYHBIN BBIBO, YTO HE PAI[MOHATIBHO (M3JIMILHE) UCTILITHIBATH TAKUE YYBCTBA, KaK
3aBUCTh, HEHABUCTh U YYBCTBO BUHBI.

CnuHo3a cuutan, yTo ahPeKTsl U pa3yM COCTABISIIOT B COBOKYITHOCTH YEJIOBEYECKHUI 1yX, U
YTO U3 HUX BO3BMET BEpX, IpeonpeaeneHo cyuHocTbio bora. U, ecrecTBeHHO, €ro cuMnaruu Obuin
Ha CTOPOHE pa3yMa.

Ilamyro 9acTh « ITUKW» OH HAUMHAET C KOHCTATAI[MU TOTO, YTO OJaKEHCTBO, UJTH CYACThE, —
5TO Oosiblile, YeM MNPOCTO PaAJOCTh: 3TO BhICHIAsl CTaJWs YIOBJIECTBOPEHHOCTH CaMHM COOOW U
YBEJIMUEHUEM CBOEH CIIOCOOHOCTH K CYIIECTBOBAHHMIO.

Hano ormetuts, uto cBoOOaa B yueHun CrnuHO3bI poTHBOpeunBa. CBoOOIA, MOCTUTaeMast
IpU TIOMOIIM JIOCTOBEPHOIO 3HaHMs, HE YycTpaHseT addexkToB (3TO HEBO3MOXkHO). OHa JHIIb
MIPOSICHSET UX, O1aroapst OCOZHAHUIO MeCTa ATHX aQPEKTOB B IIEMH MUPOBBIX COOBITHUIN. 3BeCTHBIN
MIPUMEp € «IAJAIIKUM KaMHeM». Puiocod roBOPUT O TOM, YTO 3TOT KAMEHb MOXKET «yMaTb, YTO
OH B BBICIICH CTENEHU CBOOOIEH U MPOJI0JIKAST JABIKEHUE HE 10 KaKOW WHOW MpHYKHE, KPOME TOH,
YTO OH 3TOTO JKemaeT» [2].

TakuMm 00pa3zoMm, B IBYX MOCIEIHUX YacTax «ITuku» CIHUHO3a YTBEP)KIAET, YTO YEJIOBEK
croco0eH JoOUThCS cuacThsl. byayun B THCKax HEOOXO0IUMOCTH U a(eKTOB, YETOBEK BBIHYKIEH
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ObITh HecBOOOAHBIM. IlyTh K cBOOOIE — 3TO HAXOXKICHHWE YCIOBHM, MPU KOTOPBIX BHEIIHSS
HEO0OXOMMOCTh MPEBPAIAETCS BO BHYTPEHHIOI, CBOOOIHYIO OT ad(hEeKTOB.

BeiBog.

CnuHo3a dBIseTCS aBTOpoM Haubosnee pa3pabOTaHHOW, NOMHOW U 0OOCHOBaHHOMU
¢dunocodcekoii cuctembl HoBoro Bpemenu. Ero «9Tuka» — 4acTh 3TOM cUCTEMBI, OHa ObljIa cO3/1aHa,
YTOOBl MOMOYH JIIOJIM OOpecTh cBOOOAY M cuacThe. o cux Mop MHOTHE €€ WJIeU OCTaIoTCs
aKTyaJbHBIMH. XOTsI IPpoOJIeMa TOCTHKEHHS CBOOO/IbI OKa3ajach B YEIOBEUECKOW HCTOPUU HAMHOTO
CIIOKHEH, 4YeM BHJIenach aBTopy «Tuku». Ho 310 TeMa yxe 1pyroro ucciaeaoBaHusl.
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1. Ectb npoctpanctso I1 u Bpemst T oHTONIOTHH.

2. Ectb matepust M B mpoctpanctse I1 u Bpemenn T.

3. JIeHcTBYIOT 3aKOHBI M IPUHLMUIIBI (MJI€M) KaK CUIIbHBIE TPEIUKATHI.

4. Cpenn Bcex 3aKOHOB BblIeNeH 3akoH Pa3BUTHA, KOTOpBIA BCE yCTpeMIIIET K POCTY
MHOT'O€JIMHCTBA, HO B TO K€ BPEMS SABIIAECTCS 3aKOHOM JOJDKEHCTBOBAHHUs, a HE KECTKON
HEOO0XOAUMOCTH.
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5. IIpoctpanctBo Il obmajmaer mepeMeHHOM MEPHOCTbIO A M HabOpoM N Tpomarepuit
(0603HaunM ux mudpamu 1, 2,...,n) [1].

6. [To TeM WM MHBIM MPUYMHAM B IPOCTPAHCTBE BO3HUKAET 00JaCTh J1e(hopMalii MEPHOCTH
IT*, rne u3 N npomarepuii dopmupyercs (N-1) cmo€B komarepuii. 1o co3maét Mup-
cucremy MC. Eciiu n>1, To B MC MOkeT BO3HUKHYTH *kH3Hb. Eciiu N>2, To nmpocreitmuii
pasym.

7. Komarepuu BO3HHMKAIOT B BUJIE DJIEMEHTOB, HA OCHOBE KOTOPBHIX (POPMHPYIOTCS LieNble BCE
00J1ee BHICOKUX MOPSIIKOB.

8. st (N-1) mpsiMBIX KOMaTepuii BO3MOKHO BO3HUKHOBEHHE N 00paTHBIX KoMaTepuil. [Ipsimbie
KOMaTtepuy UMEIOT Bua 1* = 12, 2% = 123, 3* = 1234, ..., (n-1)* = 123...n, rme 12...K
O3Ha4aeT CHHTE3 MepBbIX K mpomaTepuii IMEHHO B 3TOM mopsiake. OOpaTHbIe KOMATEPUH
MOJKHO TIpecTaBuTh B Bujae 1 =n, 2" = n(n-1), 3" = n(n-1)(n-2),..., n"* = n(n-1)(n-2)...21.

9. MarepuanbHble IIETOCTHOCTH 00J1a1al0T CAMOCThI0, MOMEHTOM CaMOOBITHSI.

10. BuyTpeHHuii Mup — 370 (CUJIbHAS) CAMOCTh OOpaTHBIX KoMaTepuil. JKu3Hb €CTh CYIIHOCTbD,
o0anaromasi COOCTBEHHBIM BHYTPEHHUM MHPOM H TEJIOM [2].

11. B Mup-cucreme MC uaér 3BoNiOLMS MaTepUu U JKU3HH. Marepusi MHTErpupyercs,
JOCTHTas! IEPBBIX IETIBIX, TAIONIMX OCHOBAHME KU3HU. JKU3Hb pa3BuBaercs, GopMupys Bcé
HOBBIE TEJIECHOCTU KaK OOpaTHbIE KOMAaTEPHH.

12. Ipocreiimas BorwtoménHas Gopma xu3Hu — 310 mapa ((n-1)*,1"), rae (n-1)-s1 mpsmas
koMatepus (N-1)* BeIpaxkaeT camoe IJIOTHOE TeNlo KU3HU, a IepBas oOpaTHasi KoMaTepus
1" BBIpakaeT mpocTeuiyro 00iee TOHKYIO TEJIECHOCTh, CAMOCTh KOTOPOii €CTh BHYTPEHHUI
MUp TaHHOU (HOPMBI )KU3HH (TIEPBBIA BHYTPEHHUI Mup, 1-co3HaHUeE).

13. B Mup-cucreme MC ¢ N mpoMaTepusiMi BCEro BO3MOKHO N TUIIOB KU3HH. VX KOIUPOBKU:
((n-1)*,1") — 1-ku3Hsb (¢ 1-coznanuem), ((N-1)*,1",27) — 2-xu3Hb (¢ 2-co3Hanuem), ..., ((n-
1)*,17,24,...,n"") — N-ku3Hb (C N-CO3HAHUEM).

14. Tnsa k-xu3nu ((n-1)*,14,2%,... k") cuctema tenecnocrei (1°4,27,...,k") MOXKET OTAEIATHCS
oT TenecHocTH (n-1)*. BpeMeHHOe 0T/eTIeHIe — 3TO COH, MOJIHOE OTAENEHUE — CMEPTh (A5
tenecHocTH (n-1)*). Kommneke 6onee ToHKUX TenecHocTei (17,27,... k") OyaemM Ha3bIBaTh
onumenom (snumenecnocmoto) naHHON (opmbl )u3HU. HiokHIO TemecHOCTh (n-1)* -
cybmenom (cyomenecnocmoio) GOPMbI KHU3HHU.

15. llens mro00i (HOpPMBI KM3HM — HAKOMHMTH TOJIHYKO CTPYKTypy amutena (174,27,...,n"),
pa3BUTH N-CO3HAHUE M CTaTh CBOOOIHOM OT maHHOUW Mup-cuctemsl MC. B 3ToM cmbicie
cucteMa mpsaMbIX komarepuii MC — 3TO U cUCTEMa PECYpCOB, M CHCTEMa OapbepoB,
KOTOpBIE JIOJDKHA IPEO0JI0JIeTh J1r00ast opma KU3HU B JaHHON Mup-cucrteme.

16. DBororust GpopM KU3HU HIET Yepe3 IOCIEAOBATEIFHOCTh YKU3HEHHBIX IIMKIIOB, KOTZa
snuteno (17,27,...k") coenunsiercs ¢ cyorenom (n-1)*, o0pasys noanomeno
(noanomenecnocmo) ((N-1)*,172A7,...k"), a 3ateM OTCOCIUHSACTCS OT CyOTena [0
CJIEYIOIIETO COeAMHEHUS.

17. B urore Mup-cucrema mnpusBaHa paboTaTh KaK oHmMO-ycuaumeib, T.€. CBOCOOpPa3HBINA
yCcuiIMTeNb (TeHepaTop) ObITHS, KOTOPBIA MPOMYCKAET CKBO3b ce0sl U MOoIHUMAET Ha Ooiee
BBICOKHE YPOBHHA MHOXKECTBO ()OPM MATEPHH ¥ )KU3HU. B TO ke BpeMst Te nitv HHbIe (hOPMBI
KU3HU MOTYT OTKJIOHSITH CBOIO IBOJIOLIUIO OT Pa3BUTHS, 3aJICPIKUBASICH WU WS BCISThH B
OTHOIIICHHUH K HAITPABIICHHUIO MICATEHOTO pa3BUTH. B TOM umcIie 3110 BOSHHKAET KaK BBIOOD
CTpaTernuy PauKalbHOTO CYOBEKTHOTO Mapa3uTu3Ma B OBITHH.

18. B pa6ore Mup-cucremsl MC Kak OHTO-YCHIIUTESI MOXKHO BBIJICIUTH JIBA OCHOBHBIX dTara
OHTO-YCWJICHHUS: 1) ycuneHue mpoMaTepuii 10 IpsIMBIX KOMaTEpUii U MEHee MHTETPaIbHBIX
KoMaTepuil 10 Oosiee uHTerpaibHbIX (l-pazeumue), 4TO MOXKHO BBIPA3UTh B BUJE
nepexonoB k* [ (k+1)*, 2) 2-pazeumue: ycunenue ¢popm xu3nu Buaa ((n-1)*,17,27,... k")
0 ((n-1)*1727,.. kN(k+1)Y) ¢ npuoOperenuem Bc€  0Oojee  MHOTOCIIOWHBIX
snuTenecHoctelt (cnyyait npu k=0, T.e. BOSHUKHOBEHHE KU3HU, MOKHO PACCMOTPETh Kak
BapUaHT BTOPOT'O YCUJICHUS).

30



'YMAHUTAPHOE 3HAHUWE: TEOPUS U NPAKTUKA

19. britre ecth O6e3rpannyHas uepapxus Mup-cucreM MC Bcé Gosiee BBICOKHX MOPSAKOB, HA
BEpIIMHE KOTOPOH Haxoautcss MakcumanbHass Mup-cucrema MMC. DBoorus B 110001
nokansHoi Mup-cucreme (JIMC) ecth 01HOBpeMEHHO YacTh 3BoJitoru B MMC.

20. Ho Bcs MMC Haxomutcs B chepe b nposiBieHHoro (Ha-(one) Obitust D, B TO Bpemst
Kak B oOnmactu HemposiBieHHOTO ((oH-)ObiTus nana Ilomnora [J, B koTopol ¢oH-
[IPOUHTETPUPOBAHBI BCE MOJISIPHOCTH.

21. MupoBoe Pa3Butue ects qBmxenue Bo Bpemenn MMC k cOmmkenuio onpeaenénnoctu D
Y TIOJTHOTHI [| B BUJIE MOBCEMECTHO PACTYIIMX CHHTE30B Pa3HbIX MOJSPHOCTEH, TJIaBHbIE
Cpeau KOTOPBIX — OTMEUYCHHBIE BBIIIE JIBA TJIABHBIX BUJA OHTO-YCHJICHHS.
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B naHHOll craThe NpeANpUHATAa MONbITKA CO3JaThb YHHBEPCAJIbHYIO KIACCU(PHUKALHIO
3BYKOBOT'O MCKYCCTBA C LIEJIBIO 00JIe€ TOYHOTO OIpPEIETICHUS MOHATHS «My3bIKa». OCHOBOH st
KJ1accu(UKALMU CTAIM JBE Beaylire (QyHKIMH: SMOLMOHAIbHAs U MOOYyxaatommas. Takxke nenaercs
MOMBITKA C(HOPMYIINPOBATH 00JIe€ TOUHbIE KPUTEPUU OLIEHKH MY3bIKH.

Kniouesvie cnosa: my3sbika, kiaccuukanus, 3ByKOBO€ UCKYCCTBO, HKaHP.

THE PROBLEM OF CLASSIFICATION, INTERPRETATION AND EVALUATION OF
MUSIC

Podzolkov A.N.
The Ural state Mussorgsky conservatoire, Ekaterinburg

tolkodav@gmail.com

In this article, an attempt is made to create a universal classification of sound art in order to
define the concept of "music" more accurately. The basis for the classification is the two leading
functions: emotional and motivating. An attempt is also made to formulate more precise criteria for
evaluating of music.

Keywords: music, classification, sound art, genre.

B Hacrosimmee BpeMs BBHJY TEXHHYECKOTO IpOrpecca, a CIeA0BaTeNbHO, U OOJIBIION
rnofanu3anuu Menuacepbl B MHpE, OYeHb MHOTME TOHATHS, B OCOOEHHOCTH OIHMCBHIBAIOIINE
CyOBbEKTUBHBIE BELIM WJIU SIBICHUS, O0ECCMBICIUBAIOTCA. JTO KacaeTcs B TOM 4MCIE TepMHHA
«MY3bIKa» U €0 IOHUMAaHHUS.

Ecnu Mbl MODPOCHMM KOrO-TO BKJIFOUUTH MY3BIKY, TO, BEPOSITHO, MOCIEIYET BOIPOC: «A
Kakyto?» Jlanmee, ckopell Bcero, uesloBeK OyAeT OKUAATh OT HAaC HECKOJIBKO BApHAHTOB OTBETA,
KOKIbIH M3 KOTOPBIX MOApPA3yMEBAeT ONpeles€HHYI0 Kiaccudukanuioo. CpelHecTaTUCTUYECKU
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UCIIONB3YIOT JIB€ KJIAacCH(PUKAIMU MY3BIKU — ammocgepHyro, TO €CTh KIAacCU(PUKAIHUIO,
BBIp)KaEMYIO B TIOHSTHSIX: «BECENasi, IpyCcTHAasl, TOP)KECTBEHHAs, MATKas!, CIIOKOWHAs, TAHIIEBaIbHAS
U T.ID» U JHCAHPOBYI0, TO €CTh KIacCU(UKALUIO, BRIPAKAEMYIO B MOHATHSX: «POK, JKa3, IO, PoIl,
donk u 1.m». K coxaneHuro, 4acTo K KaHpaM OTHOCSIT, TaK Ha3bIBAEMYIO, «KJIACCHKY», HA CAMOM
7ienie, Mesi B BUJy aKaJIeMUYECKYIO MY3bIKY.

CyiecTByeT emé MHOXXECTBO KIACCU(PHUKAIMA MY3bIKH: 1O (GOopMe, MO CTHII0, MO e
CaMOCTOSITENIFHOCTH HJIM JK€ JONOJHHUTEIBHOCTH K 4YeMy-IIM0O, Hampumep, K (QUiIbMy WIH
TeaTpaJIbHOMY TPEICTaBJICHUIO, BCE OHU MEPECEKAIOTCS MEXTy COOOH, UTO BIIOJIHE 00BsICHUMO [1].
Bens caMm TepMUH «MY3bIKa» SIBISIETCS OOJNBINON 3arajkoil, ¥, TOMUMO MHOTHUX «O(QUITUATBHBIX)
OTIpEIeJICHUI U3 SHIMKIIONENH W CIIPABOYHHKOB, €CTh MHOXKECTBO IPYTMX BapHaHTOB, KOTOPBIC
JAIOT JIIO]IA, TBOPUYECKH COMPSKEHHBIE C MY3BIKOMU [2].

Sl monararo, 4TO HEBO3MOXKHO JIaTh YETKOTO OMPEICICHUS OJTHOMY M3 CAMBIX CYOhEKTUBHBIX
BHUJIOB HMCKYCCTBa, OJHAKO, IpeJajiarar MOmpoOOBaTh CO3/1aTh HEKYIO OOIIYI0 KIacCHU(UKAIIUIO,
KOTOpast OyZieT OTBe4YaTh Ha BOMpPOC: «A 3auem?» — 3a4eM JIFOAU CIYIIAIT TY WIH HHYIO MY3bIKY
— TO €CTh B 4YeM 3akirodaercs e€ riaBHass (QyHKUUSA. 3aTeM, OCHOBBIBAsICh Ha JIaHHOM
KJ1accu(UKaIuy, s MONMPOOYIO ONUcaTh OOIIME TPUHIUITBI OI[CHUBAHUS MY3bIKH.

I[TepBoe, 4To 5 caeNnar0 — 3TO BBEAY HOBBIN TEPMHUH «38YK0B0E UCKYCCMBOY», Y OTIPENICIIO €ro
KaK 6U0 UCKYCCMBd, OYEHKA KOMOPO2O OCHOBAHA HA CYOBEeKMUBHOM aHAIU3e ONpeoenéHHbIX
38VK08bIX O0AGIEHUU HA NPOMANCEHUU ONpedesléHH020 epemMeHuU. 3BYKOBOE HCKYCCTBO — Ooiee
IIUPOKOE TIOHSATHE, YeM MY3bIKa, [I03TOMY HCTUHHO YTBEPKICHUE, UTO BCAKAs MYy3bIKa — 3BYKOBOE
HCKYCCTBO, HO HE BCAKOE 3BYKOBOE HCKYCCTBO — MY3BIKA.

3BYKOBOE UCKYCCTBO, @ CJICIOBATEIBHO, U MYy3bIKa BHYTPH HETO, JACJIATCS Ha JIBa THIIA:

® OMOUMOHAJIBHBIN THI — 3BYKOBOE IIPOM3BEIAECHUE, 3aCTABIAIOLICE CIIYLIATEIIs
MIEPEKUBATh;

e MOOYXJAIIUNA THUII — 3BYKOBOE MPOM3BEICHHE, 3aCTABIISIONICE CIYILIATENS
EeNCTBOBATD.

Ecnu ¢ynkuuio nepBoro tuma 6e3 Tpyla MOXKHO MOHSATh, HECMOTpPSI Ha HEYCTONYHMBOCTh
TEPMUHA «IIEPEKUBAHUE», TO I MOHUMAHUSA (QYHKIUU BTOPOrO THMA HEOOXOIUMO YTOYHMTH
CIEAYIOIMA MOMEHT: TMOOYXKIEHHE 4YeloBeKa MOJpa3yMeBaeT MPaKTUYECKH J11000U BUJ
NesITeIbHOCTH, KpOME HEeTOCPEACTBEHHO 3MOIMOHaIbHOT 0. [IprMepamu neficTBUii MOTYT OBbITH: O€r,
TaHel, MPBDKKHU, COH, pacciiablieHHe M «yXoJl B HHMpBaHy», a TakXKe IMPOIECChl YMCTBEHHOU
JEATENIBHOCTH — pa3gyMbe, aHAJIN3, COCPEAOTOUYEHHOCTD U T. II.

Toraa my3bika — 3T0 00J1aCTh BHYTPHU 3BYKOBOT'O HCKYCCTBA C OYEHb «Pa3MBITBIMU KPasiMI.
51 OBl ompenenui e€ Kak U0 368YKOB020 UCKYCCMEA, 6bINOJHEHUe (QYHKYUL NepeiCusanus uiu
nooOYHCOeHUsL KOMOPO20 OCHOBAHO HA MENO0OUUECKO-2APMOHUUECKOM COI03e.

OroBopuM OJMH BaXHbII MOMEHT. B coBpeMeHHOM 00lIecTBe caMbIM BOCTPEOOBAHHBIM
«BHJIOM» 3BYKOBOT'O HCKYCCTBA SIBJIIETCS IECEHHBIN skaHp. Kak n3BecTHO, ECHS COCTOUT U3 MY3bIKU
U CJIOB, KOTOpbIE HAXOJATCS B HEKOEM «CHMOMO3e» JpYr ¢ ApyroM. TeKCT MecHu, B OTIMYUHU OT
MY3BIKH, IPOXOAUT JOMOTHUTENbHBIN 3Tan aHanu3a. Beab eciii Mbl 4TO-TO YCIIbIIIAIN, HAM HYKHO
pa3o0paTh 3TO Ha CJIOBa W HMHTEPIPETUPOBATH Ui ce0s MX CMBICA. My3blka HE MOXXET OBITh
MpOAHAIM3UPOBAHA TEM K€ CITIOCOOOM, HO 00JIaJaeT TaKOM ke CUiIoi Bo3aecTBus. [loaToMy mecHs,
OCHOBAaHHAs Ha OTJIMYHOM TEKCTE, CIIOCOOHOM CaMOCTOATENbHO MOOYIUTh YeJIOBEeKa K
NepeKMBaHNUI0, He OYJeT BOCTpeOOBaHa, €CIIM COBCEM JIMIIEHA «I100YXAaroIen» MeToguIHOCTH. To
K€ BEPHO U JJIsI SMOLMOHAIBHOM (YHKIMM TEKCTa M MeNoJuu. MBI 4acTo TakXke TOBOPUM O
«MEJIOIMYHOCTU» U «TEKYYECTH» MO3TUYECKOTO NMPOU3BEACHHS, a MPHU JIEKJIaMUPOBAHUU CTHXOB
JoAM JUTst OoJbIel yOeAUTENbHOCTH BOJIBHO M HEBOJIBHO CTApar0TCsd MHTOHUPOBATH, MOAYEPKUBAs
TEM CaMbIM «MY3bIKaJIbHOCTb) TEKCTA.

Yro ke KacaeTcst KpUTEpUEB OLICHUBAHUS MY3bIKH, S ObI COPMYINPOBAI UX TaK.

Xopoweii my3vlKoli HA3bIBAETCSl Ta, KOTOpas BBINOJIHSET (DYHKIUIO NEPEeKUBAHUS WIH
o0y KIeHHUs, OCHOBBIBASICh 8 60/1bulell cmeneHu Ha MeJIOIMY ¥ TApMOHUU NPOU3BeIeHHs. 3BYKOBOE
HCKYCCTBO B 00JIaCTH, HE CBSI3aHHOM C MY3BIKOM, TOKE€ MOXET XOPOIIO BBIMOIHITh PYHKIIMU Kak
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nepeXuBaHus, Tak U noOyxnaeHus. Hampumep, 3Byk vactoroir 5-10 'y gaér dyenoBeky UCHBITATh
YyBCTBO CTpaxa. Y’kK€ HECKOJIBKO CTOJIETUH JIoAM MapuiupyroT noj OapabanHyro 1poOb. Ilox
3alUKJIICHHbIE OMTHI, CU/A B KpyTe, JIIOJU JOCTUraloT HUpBaHbl. HO BCE 3TO HMKAaK HE CBSA3aHHO C
My3bIKOH. IIpumepamu npou3BeNeHUN 3BYKOBOIO MCKYCCTBA, IEPECEKAIOUIUMXCA € MY3BIKOH,
SIBJISIFOTCA, TaK HA3bIBa€MbIE, POK-IIpou3BeaeHuA. [Ipyn Hanuuuyu B HUX MEJIOJUU U FapMOHUH POK-
IIPOU3BEICHNUS NTONANAI0T M0 ONIPEACICHUE «MY3bIKU». B 3TOM ciiydae, Kak IpaBuilo, UCIOJIb3YIOT
MHCTPYMEHTBl C XapaKTEPHBIMU TEMOpaJIbHBIMH OKpAacCKaMH, MOAUYEPKUBAIOLIIMMHU MEJIOJHUI0 U
3BYKaMHM CO3Ja0LINE, HAIIPUMED, OLUIYIICHUE «TSHKECTH.

TenuanvHou my3vikoi st Obl Ha3Ball MY3bIKY, KOTOpasi BBIIOJIHSAET TE€ ke camble (DYHKIHH
UCKTIOYUMenbHO 3a CYET MEIOJUU U rapMoHuu. 1loaToMy reHuanbHas My3blKa XOpOILO 3BYYMT B
J000M JKaHpe U Ha JIF0ObIX HHCTpyMeHTax. [10 3TOH e npuynHe reHnanbHast My3blKa, K COXKaJIECHHUIO,
«paspyaeTy cMMOM03 TeKCTa U MEJIOJIMU B IECHE.

OKOHYATENbHYIO OLIEHKY 3BYKOBOIO MCKYCCTBa M, B YaCTHOCTH, MY3bIKU JA€T Bpems, U
Apyrux crnoco0oB Bepu(UKaLuu, Kak MHE KaxeTcs, HeT. B 3akitoueHue s npuBén Obl ciieayrolee
cpaBHEeHHE. My3bIKa, HAX0/Ch BHYTPU 3BYKOBOI'O MCKYCCTBA Kak 00JacTh C pa3MbITBIMU KpasiMHu,
HallOMMHAET CHEXHYI0 BepmIMHY ropsl. Cama ropa — 3TO 3BYKOBOE MCKYCCTBO, HO camas
IIpEKpacHas M 3aBOPaKMBAIOIAsl YaCTh I'OPbl — 3TO CHSIOLIAS HA COJHLE, IOPOM HENPHUCTYIIHAs,
CHE)KHasl BEPILMHA.
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Oyanu3Ma cyObekTa W 00BEKTa, aBTOp HPUXOAUT K MOCTYJIMPOBAHUIO IEJIOTO KOMILIEKCa
CYIIIHOCTHBIX KOOpJMHALIMH, 3a/1a4l KOTOPBIX JIeXkKAaT B Pa3HbIX chepax yelIOBEeUECKOro 3HaHUS.

Kniouegvie cnosa: 0OBEKTUBHOCTh, CYOBEKT, OOBEKT, PErHOH CYIIETo, KOOpIWHAIMS,
HE/1yallbHOCTb.

FROM SCIENTIFIC OBJECTIVITY TO NON-DUALITY OF CONSCIOUSNESS
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Starting from the change in the sense of scientific objectivity towards the disappearance of
dualism between subject and object, the author comes to postulating a total complex of essential

coordinations, whose tasks lie in different spheres of human knowledge.
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OpnHol U3 BaXHEHIIUX OCOOCHHOCTEH HAyYHOTO MO3HAHMS, MO OOIIEMPUHATOMY MHEHHIO,
SBIISIETCA €r0 OOBEKTUBHOCTh. IMEHHO cTpemiieHHEe K OOBEKTHMBHOCTH B CBOE BpEMs OTIEIHIIO
Hay4YyHOE TMO3HAHHE OT MO3HAHWSA METa(pU3UUYECKOro, PEIIUTHO3HOT0 M XYAO0XKEeCTBeHHOro. OHaKO
BHUMATEJbHBI aHANU3 pPa3BUTHA HAayKH OOHApYXXHBAaeT, 4YTO CO BpEeMEHEeM  crernudpuka
O00BEKTUBHOCTH MEHSIETCS, BBISBIISS B HAyKE YEPThI, POJICTBEHHBIE TEM BUIAM 3HaHUS, OT KOTOPBIX
OHa B CBOE BpEMsI OTMEKEBAJIACh.

[TonsiTue «OOBEKTHUBHOCTH» MOXKHO Ppa3JIOKUTh Ha JiBa KOMIIOHEHTa: 1) cTpemyeHHe
UCKJIIOUUTH BIMSHUE CYOBEKTa HA OOBEKT B MPOLIECCE €ro MO3HAHUA U 2) MOCTYIUPOBaHHE 00BEKTa
KaK aBTOHOMHO CYIIECTBYIOIIETO0, HE 3aBHUCSIIET0 OT IO3HABaTENIbHON aKTUBHOCTH CYyOBEKTa.
W3menenus 3aTpoHyH 00a epeuncIeHHBIX TapaMeTpa.

C Touku 3peHHs BIMAHUA CyObEKTa HAa OOBEKT MO3HAHUS BBIACISAIOT TPU TUINA HAYYHOU
palMOHAIBHOCTH:

e xnaccuueckas Hayka (XVII — XIX BB.), korga Hayka cTpeMHUTCS K OOBEKTUBHOCTH
yepe3 YCTPAHEHHUS BCEro, 4TO OTHOCUTCS K CYOBEKTYy (ero cpeactBam, mpuémawm,
orepanusim);

e HEKJlaccHueckas Hayka (repBasi moyioBuHa XX B.), KOI/Ia HayKa OCMBICITHBAET CBS3H
MEXJy IO3HAaHHEM OOBEKTa M XapaKTepOM CpPEJICTB M OIepaluil Mo3HaroIei
NeSATETbHOCTH CYObEKTa;

® [IOCTHEKJIacCUYecKasi Hayka (BTopas monoBuHa XX — Hauano XXI B.), korga Hayka
VUUTBHIBAET COOTHECEHHOCTh XapaKTepa IIOJIy4aeMbIX 3HaHUH 00 00BeKTe C
IICHHOCTHO-IICJIEBBIMU CTPYKTypamu cyobekta [1, ¢. 79-80].

Jpyrumu cioBamu, CHauajia HayKa AEHCTBUTEIbHO XOUYET UCKIOYUTh U3 UCCIEA0BaHUS BCE,
YTO KacaeTcsl HEYCTOMYMBOW U MPEXOAAIICH HHANBUAYAILHOCTH YEIOBEKa, 3aTeM OOBEKT MTO3HAHUS
HACTOJBKO «MCTOHYAETCS» (BIIOTH IO MHUKPOMHPA), U4TO JIt0OOE MO3HABATEILHOE BMEIIATEILCTBO
HEN30€KHO Ha HETO BIIUSET, @ B UTOTE, IPUXOTUTCS MPU3HATH, YTO HE MOXET OBITh OTBICUEHHOTO
MTO3HAHUS IPUPOJBI, HE YUUTHIBAIOLIETO CMBICIIA YEIOBEUECKON KU3HU U CUACThS CaMOI0 YEJIOBEKA.
3aKOHOMEPHO BCTAET BOMPOC 00 AITHUECKON CTOPOHE HAYUHBIX UCCIIEI0BAaHUM.

C TOYKM 3peHHs] aBTOHOMHOCTH O0BEKTa TaK)Ke HaMeuyaeTcs CMELIEHHE B CTOPOHY CHHTE3a
Pa3HBIX BUJOB 3HAHUS.

Tak B mepwoj KJIacCUUECKOW Haykh OOBEKT paccMaTpuBajicCs B paMKaX MEXaHWYEeCKOH
KapTUHBI MHpa, T7ie Beenennas (0T aTOMOB 70 Yel0BeKa) MOHUMAIAach Kak COBOKYITHOCTb OTPOMHOIO
qucaa HeIeNMMBIX U HEM3MEHHBIX YacCTHIl, MEepPeMEeIIAoNXcs B aOCOMOTHOM IMPOCTPAHCTBE U
abcomoTHOM BpemeHH. Heknaccuueckasi peisiTUBUCTCKasi KapTMHA MUpa MPEAroaraeT, 4YTo caMu
MaTepuajbHBIE TEJIa, UX PACHpPENCIICHUE B IPOCTPAHCTBE M JBUIKEHUE ITOTHOCTBIO OIPEAECISAIOT
T€OMETPHUIO MPOCTPAHCTBA U CBOMCTBA BpeMeHH. IloCcTHEKIaccuyeckass KBaHTOBas KapTHHA MHpa
cerojHs eué ToJabKo popMupyercs, paboTast ¢ CaMbIMH Pa3HBIMHU TUIIOTE3aMH OT «T€OPUH CTPYH» U
«TEMHOM MaTepUH/3HEPTUNY 10 «IIPUUNHHON MEXaHUKNY.

B cBA3M ¢ OTMEHONW MexXaHUMYeCKOM KapThHbl Mupa emé€ B KoHue XIX Beka cramu
BBICKA3bIBAaThCA CAMbIC YAMBUTEIBHBIE NPEAINOIOKEHUS O CTENEHH pPEealbHOCTH aBTOHOMHOTO
00bEKTa MO3HAHUS, BIUIOTh JI0 MOJHOIO OTKa3a OT Hero. Takas TOYKa 3peHUs MpHHAIJIekalia
SMIUpUOKpUTHKaM (ABeHapuycy, Maxy, [ioremy). P. ABeHapuyc cumTas, 4TO BCE€ H3ydacMbIC
HAyKOH SBJIEHUS CYHIECTBYIOT TOJBKO B TNPUHIMIIHAAIBHOM KOOPJAMHAIMM C CYOBEKTOM, U
OECCMBICIIEHHO TPU3HABAaTh CYIIECTBOBAHHE HE3aBHUCUMOTO OT Hero ooOnekrta. Ilo D. Maxy, B
MPUPOJIE HE CYIIECTBYET APYrOl peallbHOCTH, KpOME COOCTBEHHBIX OUIYIIEHUH, U TIOTOMY BCAKOE
M3Y4YE€HHE MPUPOABI SBISETCS, B KOHEYHOM CUETE, TOJBKO SKOHOMHBIM MPHUCIOCOOICHUEM HAIIUX
MBICJIEN K HAIIUM OILLYILEHUSIM.

WU xoTst mHTyuMuus YYE€HBIX BOCCTajla MPOTHUB YpPE3MEpPHOW Haealu3alnuu cyObekTa B
SMIMPUOKPUTHULIMZME, BOTIPOC O KOOPJUHALIMH, TO €CTh PAaBHOIIPABUU U TOKECTBEHHOCTH CyObEKTa
1 00beKTa, He ObUT OTMEHEH. JleNio B TOM, UTO, CHUMAs JKECTKYIO aHTUTE3Y «CYObEKT-00bEKT», HayKa
MOBTOPSAET HEKOE oOllee JBWKEHHE pa3BUTHSA OT pPACWIEHEHHOCTH U JuddepeHIranuu K
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LIEJIOCTHOCTH U MHOTOEIMHCTBY. DTy TEHJCHIIUIO MO>KHO TPOCIIEINTh U B PEIUTHO3HOM cdepe, U B
cdepe XyI0KEeCTBEHHOM, U KOHEYHO ke, B puiocopuu, riae TMHaAMUKa B3aUMOOTHOIICHUN MEXIy
CyObEeKTOM M OOBEKTOM NpeicTaBieHa Haubojee MoApoOHO M pa3BEpHYTO. Mup IBHXKETCS OT
COCTOSIHUSI pa3opBaHHOCTU Ha «SI(MbI)-cyOBekT» U «IT0-00BEKT» K COCTOSHUIO HEIyallbHOCTH,
KOTOpOE eIIé B APEBHUX yueHHsIX ObLI0 chopMymupoBano yepe3 te3uc « ol ectb Ton [4, ¢. 182-201].

Ho ecnu Bce cdepbl yenoBedeckoro 3HaHUS ABMDXKYTCS B OJHOM HAIpPaBICHUH DPa3HBIMU
IOyTSMHU, HE SBISETCA JIM 4acTb 3TUX NyTed u30biTouHOM? Ecim Mexny cdepamu 3HaAHUS
MIPUCYTCTBYET «COPEBHOBATEIBHOCThY, HE 3HAYUT JIU 3TO, YTO, TOCTUTHYB MIPECIOBYTOTO TOXK/IECTBA
CyObeKTa U 00BEKTa, «IOOCTUTENBHHIIIA» 00eCEHUT OcTalubHble MyTH? C APYroil CTOPOHBI, €CIU
HayKa, PeNurusi, UCKyccTBO U (UI0COPHUS XOTAT OJHOTO M TOTO e, TO HE JIydlle JU ObLIO AJs
r7100abHOM SBOJIIOLMU OOBEIMHUTH YCWIIMA pPa3HbIX chep M CHHTE3MpPOBATh MX B HEKUH
YHHUBEpCaJbHBIA IMO3HABATEIbHBIA KOHTUHYYM? ['HMmoTre3a 3akiiodaeTcs B TOM, YTO Yy KaKIOM
00JIaCTH 3HAHUS TPU OOLIHOCTH IEJIM HMEIOTCS COBEPIICHHO pa3HbIE 3a/1aud, OTHOCSIIMECS K
pPa3HbIM CTPYKTYpPHBIM JJIEMEHTaM OOIIero MyTH. OTH CTPYKTYpHBIE DJIEMEHTHI Ha3bIBAIOTCS
peruoHamu U MojAperuoHamu cyiero [2].

Tak cymiee mpencTaBieHo HaM 4epe3 Tpu peruona: beitue (cyonekt), [Ipupona (00bekT) u
CymHocts (mousatusi). B cBoto ouepens, peruoH beiThs umMeeT B CBOEM cocTaBe 0COOBII MOIPETHOH
3nece-u-Ceituac-beitust  (Dasein), a peruon CymHOCTH UMEET HOJAPETHOH BedHbIX-U-
TpancuenaentHeix-Cymnocteit (Dawesen) [2]. Bee pernoHsl oTieneHsl Apyr OT Apyra rpaHulaMu
Pa3IMYUMOCTH, KOTOPBIE MPEOJOJEBAIOTCA Pa3HBIMU chepaMH YEeIOBEYECKOro 3HAHHS MO CBOUM
CHEeM(PUICCKIM 3aKOHAM.

[IepByr0 BHYTPEHHIOIO TPaHUILy MEXIY PETHOHOM BBITHS, B KOTOPBI MBI BCE UMMaHEHTHO
MOTPYKEHBI, ¥ mojapernoHoM Dasein, KOTOpPBI MMO3BOJIIET HAaM TOYYBCTBOBATH CEO0Sl JKUBBIMH H
MIEPEBOIMT HAC B HOBBIN PEXKHUM YIIyOJIEHHOTO MbIIUIeHHs [3], OCYIIEeCTBIACTCS MPEUMYIIIECTBEHHO
B chepe nckyccTBa. BoT mouemy «kpacoTa cmacéT Mup» — Belb OHA €CTh TOUKA OTCUETA M ITYCKOBOU
AJIEMEHT Ha IYTH K €IMHCTBY MHpa. Ha30BEM 3TO OHTOIOTHYECKOM KOOpIUHAIIHEH.

Bropyro rpanuny mexay Dasein m Dawesen moibkHa TpeosioNieTh MO MPEUMYIIECTBY
penurus, BeIBOAS HAaC U3 cepbl BHYTPEHHEN KHU3HU B TPAHCLEHAECHTHYIO kH3Hb AOcCOir0Ta. JTO
TpaHCIEHIEHTHAsT KOOPANHAIIHS.

TpeTbio BHYTPEHHIOIO I'paHMIy MEXIy HOJAperuoHoM Dawesen, B KOTOPOM INpeObIBAlOT
a0COIIOTHBIE IEHHOCTH M BEYHBbIE UEH, U peruoHoM CyIIHOCTH, B KOTOPOM HAXOISATCS HAIIH
MOHATUS, IPEJCTABICHNS, TUIIOTE3bl, a TAKXKe WIUTIO3UM U XUMEpHI, peogoneBaeT ¢punocodus. Eé
3ajjada OTACIHUTh «3EpHA OT IUIEBEN», HABECTH TOPSIOK B 3TOM YMOIOCTHTAEMOM MHpE. JTO
THOCEOJIOTHYecKast KOOpAUHAIMS.

YerBépTyro rpanuiy mMexay peruoHom CymHocTd u pernoHom [Ipupossr (MaTepuanbHO-
CYILIET0) MPeoA0JIeBaeT HayKa. JTO e€ MpeporatuBa U e€ perrMocTb BBIUTH U3 00JIACTH TEOPUHU B
SMITUPHUIO, CMEHUTh YMO3PUTENIBHOE MMO3HAHHE MHUPA, CBOMCTBEHHOE MEpBBIM Harypduiocodam u
MO3/IHUM MeTapHu3uKaM, MO3HAHWEM MPAKTUYECKUM, SKCHEPUMEHTAJIbHBIM, HadyaTh O€cCTpallHO
B3aMMOJICHICTBOBATh C «BEIIbIO-B-ce0e», aaxke ecnu (QumiocodaM He yAaloch OOOCHOBATH €€
peaTbHOCTh. DTO SMIUPUYECKast KOOPIUHAIINS.

W TONBKO 3aBepIIAONIMM ATArloM OyJeT MPEOOJCHUE CaMOi MPOYHOW TPAHHIIBI MEXITY
IIpuponoit u beituemM (00BEKTOM U CyOBEKTOM), pPagdl YCTAHOBIEHHUS NPUHIUITHAIBHON
KOOP/AMHAIINH, O KOTOPOH MeUTalld M SMITUPUOKPUTUKH, H PETUTHO3HBIE MUCTUKH, M XyJOXKHHUKH, U
¢unocodsl. Hannuue 3Toii rpaHuiibl He 1a€T HaM OCO3HATh M TTOYYBCTBOBAThH 0€3yCIOBHOE €TUHCTBO
Xusoro mupa. [Toka oHa ecTh, MUP PaCKOJIOT HAJBOE, TPOTHBOIIOCTABIISISI MEMOJIETHOE U XPYIIKOE
ObITHE uesroBeka Oe3nymHONW rpomaae Muposnanus. CHATHE STOM TpaHUIBl NPUBEAET K
HEyaJTbHOCTH CO3HAHMS, KOTOPAsk BO BCEX BEIMUANIINX YUYSHHUSIX MHPA MOCTYIUPYETCS KaK BBICIIIAS
CTYIEHb Pa3BUTHS, JOCTYIHAs YEJIOBEKY, 10K OH eIlIE YEeIIOBEK.

A dro Oyner nameiie, Mbl CMOXXEM Yy3HATh, TOJBKO KOTJa CIPAaBHMCSl C aKTyaJbHBIMHU
3aJjauaMH 110 YCTaHOBJIEHUIO COOTBETCTBYIOIINX CYIIHOCTHBIX KOOPMHALUH.
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B noxmane paccMaTrpuBaeTCs MCTOPHUs BOCHPHUATHS YEIOBEUECKOTO TeJla €BPOIEHCKON
¢unocodpueit. Taxke MTPOU3BOAUTCS TONBITKA CPOPMHPOBATH ABTOPCKYIO KOHIICTILUIO WU
TEJIECHOCTH YeJIOBeKa Ha OCHOBAaHMM BO33pEHUI eBpoleickuX GpuiocopoB U B3IIISI0B HEKOTOPHIX
MHPOBBIX PEJIMTUN.

Kniouesvie cnosa: nyanusm Tena u Ayuid, )KuBoe Tesno, A6contoTHele Tena, MiaoTh.

HUMAN CORPOREITY
Tomsky Ye.V.
OTI NNIU MEPhI, Ozersk
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The report considers the history of the perception of the human body by the European
philosophy. An attempt is also made to form the author's concept of the idea of the corporeality of a
person on the basis of the views of European philosophers and the views of some world religions.

Keywords: dualism of body and soul, living body, Absolute Bodies, flesh.

OcMbIceHNE 4ET0BEUECKON TEIECHOCTH — ATO MPOLIECC, TPOTEKAIOIINI Ha IPOTSKEHUU BCEH
HCTOPUHU €BPOIEHCKOro panvoHanu3Mma. Jluanma3oH wuaeld BOCHPHUATHS UEIOBEYECKOTO Tella
HPEJICTABICH OYCHb IIMPOKKM KPyroM MHeH#ui 2, ¢. 96-105].

OpHolt 3 uaeH, NbITAlOIIKUXCS Pa3pelInTh NMpoOIeMy NMCUXo(pU3NIECKOoro Ayainu3Ma, Obuia
udess oncusoeo mena — «mawunvly. EE aBropom Obu1 ¢unocod Xpuctuan Bomsd. B ero
MIpe/ICTaBIeHUH JT100asi coCTaBHAs BEllb SIBJsUIAcCh MainHOM. OH mosarail, 4To y KaXJa0ro 4ejloBeKa
€CTh €IMHCTBEHHOE TEJI0, KOTOPOE MPUHAMJIEKUT YEIOBEKY U BCETAA OCTAETCs MPU HEM, IOTydast U
orocpenyst onbIT. M XOTS Te€I0 COETUHEHO C TYIIOH, 3TO HIE0JIOTHS Tella KaK <JIUIIEHHON pazyma
MaIIHHBD.

Hpyrum ¢unocodom, mpeacTaBiIsBIIAM TeJIO MO100ueM MauHbl, 0611 ['oTdhpua Buisrensm
Jleii6nun. CornacHo €ro TEOpHUH, TEJIO COCTOMT W3 MHOXECTBa MAIIMH U HE B COCTOSIHUU
CYLIECTBOBATh 0€3 JyIIH.

C cepenunbl XVIII Bexka ocoOblii pe3oHaHC TpHOOpena npobiemMamura yenosedeckou
npupoowr. OHa nonyunia paszputue 0iarogaps counnenusim JK.-)K. Pycco. bonbiioe 3Hauenne 3toit
npobiemMe MpHuIaBalIoch Takke B I'epMaHuu, B YaCTHOCTH, OJ1aroaapsi NpOTECTAaHTCKOMY OOTOCIIOBY
N.N. naneauary. Be€ 910 0Kazano BIMSHUE HA pa3BUTHE aHTPOIIOIOTHH.
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Bumanuzm B Teopun MeOUIMHBI ctan odopmisatees B 1740-x rogax, Korga MpOUCXOIHIIO
TECHOE B3auMojeiicTBUe MeaukoB U QumiocodpoB. OmHuM u3 Takux QUIOCO(CTBYIOUIUX
MeIuUUHCKUX neareneit okazaica M.A. Yuuep. [1o ero npeacraBiieHHIO TEJIO YeJIOBEKa BKIIIOUAET B
ceOs MATh OTHENbHBIX MPHUPOJA, a HMEHHO: MaTepHalbHYI0, (PU3UYECKYI0, MEXaHUYECKYIO,
KUBOTHYIO, 4eJoBeuecKyto. OTiInuue 4yeaoBeKa OT APYruX )KUBOTHBIX 3aKJIF0YAETCS B TUIIE AYIIH, C
KOTOPO COEAMHEHO TeJo. B COOTBETCTBUU € KOJIMYECTBOM PEAIbHBIX MPUPO YHIIEp BBIAEISI TPU
BUJIA KHU3HH: )KUBOTHYIO, MEXaHUUECKYIO U (PH3UUECKYIO.

Bo ®pannumn unen cnupumyanusma B npencraBieHun A. beprcona conepxkanu B cebe
IIONBITKY NpeoaoeTs gyanusm P. Jlekapra. beuia pa3Buta uaest IpHOPUTETA 1yXOBHON pEabHOCTH
u Oeccmeptusa aymu. Cama >XU3Hb HpPECTaBIJIACh TyXOBHOW B CBOeH ocHOBe. beprcon He
IIPUHKMMAJI TUIIOTE3Y Mapajljiesin3Ma MeXy MO3roM U co3HaHueM. 1lo ero MHeHUIo, MaTepust — 3TO
CO3HaHHE B COCTOSIHUU MOYTH MOJHOTO pacciaabieHusi, pacTsHKeHUs; OHa BCera HeceT B ce0e HeuTo
oT nyxa. Teno ke — 3T0 IPOBOJAHUK, KOTOPBIN NEPENAET, paclpeaciseT U 3aJCpKUBACT ABHKEHHUE.
Pa3BuBanace ujess HEOOXOAMMOCTH BOCHUTAHHS WM OOpa3oBaHUs YYyBCTB. YelOBEK, COTIACHO
JAaHHOW UAEOJIOTHH, IIPEJICTABISUICA KaK 4acTh MUPA, HEPA3PhIBHO CBA3aHHAS C HUM.

B 3anagnoit ¢unocodun muckypc o Tene, Kak MpPaBUIIO, BIMCHIBAETCS B pPaMKHU HJEU
OHTOJIOTHYECKON IPOTUBOIOJI0KHOCTH. B MKy 3TOM yCTaHOBKE MHIUMCKAsI MBICIb PACCMAaTPUBAET
TaKhe CTOPOHBI YENOBEUECKOro OBITHSI KaK meno u Oyuia 8 KOHmeKchme eOUH020 KOHMUHYYMA.
CornacHo nHIMICKOHN (hrtocohuu, CyIeCTBO UM TEJIO JENAeT )KUBBIM COBOKYITHOCTH JKU3HEHHBIX
SHEPTUi, JIOKATHU30BaHHBIX B Pa3HBIX YACTAX Tela. ATMaH — 3TO TI1yOMHHBIM BHYTPEHHUN TPUHIIMIT
LEJIOCTHOCTH, COCJIMHSIONINI Bce Havana, pyHKIMU U ClIOCOOHOCTH [2, ¢. 106-121].

Takxke O4eHb MHTEPECHBIM B3TJISIOM Ha 3Ty MpOoOJIeMaTUKY MPEACTaBIAETCS OyIANCTCKOE
nonamue Abcontomuuix Ten. AGCOIIOTHBIE TE€IA — 3TO 0OBEKTHI, HIMEIOLIHE YHUKATBHYIO OHTOJIOTHIO
TEJIECHOCTH. DTO YHHBEpcajbHbIe BceleHCKUE Tesa. OHU COCTOST M3 CaMOCTOSITENbHBIX >KUBBIX
OJlyXOTBOPEHHBIX TeJI, OOBEKTOB WJIM CYLIHOCTEH, KOTOpBIE MPU ITOM HE MHOXKECTBEHHbI. OHHU
€IMHBI U eIUHCTBEHHBI. AOCOTIOTHBIC TeJla MPEICTABISAIOT CO00M aHTHHOMUYECKYIO PEalbHOCTh, B
KOTOPOI MHOKECTBO CYILIECTB SIBJISIFOTCSI OJJHUM CYILIECTBOM.

B pamMkax 3TOro noHsATUS €CTh CMBICI PACCMOTPETH TOKTPUHY TpexX Ten bynasl: J{xapManakan
(IxapmoBoe Teno), Cambxorakau (Temno Boznasuust), Hupmanakau (Tena [IpeBpamennii).

Teno Ilpespawenuii Tpuxauti (Hupmanaxas). 1lo Muenuto 6yaausma, byasl Hepa3auuuMsl
— BCE€ OHHM CYTh JIMIIIb OJHO TOJIbKO J[xapMoBoe Teno. HupManakast oruioTHsieTcst B aBatapax byzan.
OOpaTuM BHUMAaHUE MOHATHE «TYIKY» (Teno-wiuio3usi). JIIOAU-TyaKH HE CUMTAIOT, YTO UMEIOT
COOCTBEHHOE T€JI0, OHM BOCIIPUHUMAIOT CBOM Te€Jla KaK «MHCTPYMEHTBI» JIJIsl paboThI Ha OJaro Bcex
cymectB. Hupmanakass — Telo CO3HaHUS JKUBYLIMX. YHHUBEpcCaJbHas COOOIIAeMOCTb OBITHS Ha
ypoBHe AbGcontoTHOTO Tema BeIpa)kaeTcsi B CIOCOOHOCTH BCEro ObITh BceM. [IpuHIMM SIBIEHHOCTH —
KIIIOYEBOH MOMEHT ISl TMOHUMaHus OHTosoruu AocomotHoro Tena. OdopmieHne eIuHOro
Co3HaHus B Tela U BEIIM — Pe3ysbTaT 3aMyTHEHHOCTH UHIWBUIyaJbHBIX JXKUB, TO €CTh IYIIL

Teno Bosoasanusa (Cambxoeakas). Cambxorakas — CoCOOHOCTh B JTF00YI0 MUHYTY ITPO3peBaTh
coOcTBeHHYIO TIpupoay. Ito Teno Hacnmaxnenus, B koropoMm byanbl HacnaxaaroTcs 0J1aKEHCTBOM
HUpBaHbL. Byu3m pasnenser Tpu MUpa: MUp KelaHui (kamaaxaty), Mup Gopm (pynaznxary), MUp
He-hopm (apyHanxaty). Temo BosmasHusi ke — 3T0 OeckoHeuHbIe (DOPMBI, BO3HHMKAIOIINE Ha
Pa3IMYHBIX YPOBHSIX METAIBHON pPeaIbHOCTH.

Ilxapmosoe Teno ([xapmaxas). JIxapmakas — 3T0 cOOCTBEHHOE aOCOTIOTHOE KOCMHYECKOE
tenno bynnel, Teno CamoObiTus miamM 3akoHa, NMPOCBETIIEHHOE TENO, XapaKTepHOe AJs JII00Ooro
CYLIECTBA, JOCTUTILIET0 OCBOOOXKIEHUS. DTO BCE, YTO €CTh BO BCEX MUPAX, UCUEPIBIBAIOIIAs BBICIIIAS
pearbHOCTh U KOHEYHBIH AOCOJIOT.

Tena byanpl He SBISIOTCS MaTepUalbHBIMU OOBEKTAaMH, 3TO YPOBHM IPOCBETIEHHOCTU
co3HaHwus [2, c. 206-234].

ABTODY ke 0JIM3Ka XpUCTUAHCKas O3NS B BOCIPUATHH TeJla YeJI0BEKa, COTJIaCHO KOTOPOii,
«TEJI0» — ATO BHEUHAS YETOCMHOCIb Yel08eKd, OP2AHU308aHHAs (hopma 3emHou mamepuu. I1n10Th —
«3eMHasi MaTtepusi» — onodusnueckre 1 OMOXUMHUYECKHE MPOoIecChl 0OOMEHa B TKaHSAX OpraHu3Ma,
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¢dusnonornueckue GyHKIuH. MO3T — MaTepHalbHBINA IIEHTP TPUMEPHUH, IPEICTABUTEND AYIIH U TyXa
B AMIupuyeckom mupe. [loHsaTue «rpumepus» noapasyMeBaeT TPOMCTBEHHYIO IPUPOIY UYeJIOBeKa B
BUJIC IyXa, IyIIH U Tena. [{yma npoHukaeT u 0kuBOTBOpsieT Teno. [IpeobpakeHune yenoBeka mnocie
BOCKpECEHHUsI HE YCTpaHUT Havana teyecHocTH [3]. Moann [damackun nucan: «OmXHONMPUPOIHBIM
YeJIOBEK Ha3bIBA€TCsSl HE IOTOMY, YTO Jylla U TEJIO OJHOW IPHUPOJbI, HO MOTOMY YTO BCE JIOJIU
OJIMHAKOBO MMEIOT AYIIY U TEJIO0, U KaXJbli uMeeT e npuponab» [1]. Temo — uHCTpyMEHT ayxa.
Teno (ueno) — habitus — kak pa3 u sIBISET B 4eJIOBEKE B LEIOCTU (IIETOKYITHOCTH) OHOJIOTHYECKYIO
peabHOCTh, MPOHU3AHHYIO TICUXUYECKON peaIbHOCTHIO [3].
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The concept of fullness completeness includes absolutely everything without any exceptions
and limitations. The introduction of this concept offers the possibility of constructing a universal
theoretical system that adequately and unequivocally represents the picture of world view in its
entirety.

Keywords: fullness; universal system; logical contradiction; integral derivation.

1. Konuent, BbIpaXaoIIUid CTpPEMJIEHHE BBIPa3UTh HEKOTOPYIO  urocoghckyro
beckoneyHoCcmb, TIOJIY4UII B UCTOpUH (uitocopuu MHOXKECTBO Ha3BaHui — AGcomot, bor, Ennnoe,

AbcomoTHelil Makcumym, bpaxman, [lao, Beeeaunctso u T.1.
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B mnacrosimeii pabore B KauecTBe TakOro KOHIIENITAa pacCMaTpuBaeTcs @uiocogckas
noanoma, BKIIOYaroas B ceOs abCONOTHO BCE — HE TOJIBKO BCE Kakue-IMOO MarepuaibHble U
uaea’dbHbIE CYIIHOCTH, HO ¥ NPOCTPAHCTBO-BPEMS JTHX CYLIHOCTEH, M BCEBO3MOKHBIC
IIPEJCTABICHNUS U MBICIH 00 3TUX CYIIHOCTAX, U JAa)K€ MX OTPULIAHHE, B TOM YMCJIE M OTpULIAHHE
camoii osHOTHI [5; 6; 10].

OOpaieHne K Takoil aOCOMIOTHOW IOJIHOTE OTKPBIBAET BO3MOYKHOCTb ITOCTPOEHUS
YHUBEpCaJIbHOM  Hay4yHO-¢pminocopckoit  cucrembl (YC), amekBaTHO W OJHO3HAYHO
penpe3eHTHPYIONIEeH KapTHHY MUpa B ee ToJHOTE [2].

2. OgHako BO MHOTrHMX paborax (cMm., Hanpumep, [3; 7]) moka3bIBacTCsi, YTO HUYEM HE
OrpaHUYEHHas (B HalleM ciydae — aOCOJIOTHAs) HMOJHOTA NPUHYUNUATLHO AGNAEMCS 02UYECKU
npOMuUBOPe Usoll, 9To B OOIBITNHCTBE JIOTHYECKUX UCYUCICHUN IPUBOIUT K JOKA3YEeMOCTH JII000H,
naxxe camMod aOcypiHOM, c(OpMyIMpOBaHHOM Ha S3bIKE 3TOTO HCUUCIEHUS (HOPMYIIbL.
PasBepTeiBanue npunyuna noanomul [3] BemeT K aOCONIOTHOMY XaocCy, K MUPY Hepa3pelInMbIX
MPOTHUBOPEUHNA.

CooTBeTCTBEHHO, MH(POPMALMOHHAS 3HAYUMOCTh M, BMECTE€ C JTHUM, Hay4YHas HEHHOCTb
TAKOTr'0 MOHSTHUS MOJIHOTHI IPEICTABIIAETCS, HA MEPBBINA B3I, BECbMa COMHUTEIbHOIA.

3. B pabote [3] moka3pIBalOTCS OCHOBHBIE IYTH pa3peuIeHUs ITOH MPOOIEMBI, CMBICHT
KOTOPBIX B 0O2paHuyeHuy TPUHIINIIA TTOJTHOTHI:

® HAIOXKEHHUE Ha MOJHOTY OrpaHHYEHHSI HENPOTHUBOPEYHBOCTH;
®  (JIOKATM3aIUs» ACUCTBUS IPOTHBOPEUYHS B CUCTEMAaX NAPAHENPOMUBOPEUUBOU TOSUKU,
CM., Hanlpumep, B padore [1].

B o6oux cimyyasx MOJIHOTa OKa3bIBAE€TCSl «YCEUEHHOW», HE OTBEYalOIIel NPHUBEIEHHOMY
BBIIIIE TOHATUIO A0CONIOTHOM TOJMHOTBHL. A TOCKOJBKY «yCEYCHHE» MOXET OBITh pa3IHuHBIM,
cucTeMa, OCHOBaHHasl Ha TAaKOM MOJIHOTE, HE MOXKET SBJIATHCS YHUBEPCAIbHOM.

4. TakuM 00pa3oM, Mbl OKa3bIBaeMCs NIEpe]] AUITEMMOM:

(1)  mubo HemonHOTa (MM «yCEUSHHAs» MOJHOTA MO M.3) CHCTEMbI MPU €€ JIOTHYESCKON
HETPOTUBOPEYHBOCTH;

(2)  mubo abcooTHAS MOJTHOTA MPHU JETHTUMAIIMHU JIOTHYECKOH MPOTHBOPEUHMBOCTH.

[Tpu Bcex oroBopkax BbIOOp, OCYLIECTBISIEMBbIN B padoTe [3], Kak U B IpYrHMX U3BECTHBIX HAM
pa0boTax, OCTaHABIMBAETCs, B KOHEYHOM CueTe, Ha BapHaHTe 1; mepexo]| K OAHO3HAUYHOW M MOJIHOM
Y C npu 5TOM OKa3bIBAETCSI HEBO3MOKHBIM.

5. Hamu npennaraercs 1 000CHOBBIBaeTCs 3-Uii BApUaHT, IPH KOTOPOM IOJIHAs!, ADCOJIFOTHAs
cucrema (¢ abCoIIOTHON MOJTHOTON B OCHOBAaHMHN) AETUTCS HA MOACUCTEMBI/00JIaCTH:

(1) cpenunHas «Kiaccuveckas» 00JIacTh YaCTHYHOCTH (T/I€ JIOTHYECKasi IPOTHBOPEUYUBOCTh
HEJIETUTUMHA); B OTOW 00JacTH — JKeCTKUH JEeTePMUHHU3M, XapaKTEepPHBIH JJIs OIUCAHUS
MaKpOCKOIMMYECKOTO IPEMETHOTO MUPA;

(2) xpaeBas «kBaHTOBas» 00JAaCTh MOJHOTHI (TJe JIOTMYECKash MPOTHBOPEYUBOCTH
JETUTHUMHA); B 3TOH 00JacTH — MOJHOTa CBOOOJBI, BO3MOXHO JH000O€ BBICKAa3bIBaHHE, Jr00as
(baHTa3us — 3TO OTBEUYACT, B YACTHOCTH, BOBMOYKHOCTH TBOPYECKOT0 BooOpakeHus [8].

6. [Ipenmonaras JIst MOJTHOTHI BKIIOYEHUE a0COIIOTHO BCET0, MBI JIJIS1 OCYIIECTBICHUS CBOUX
TEOPETHYECKHUX ITOCTPOCHUH BBHIOMpPAEM M3 3TOTO BCETO TO, YTO HEOOXOJUMO U IOCTATOYHO MOXKET
OCYILECTBIATHCS B aI€KBAaTHOM T€OPETUUECKOM KapTuHE Mupa. Takoe BhIpe3aHue U3 BCEro To! yacTu
ATOTO BCETO, YTO PE30HAHCHO B3aWMOJICHCTBYET C HAMH KaK C BHEUIHUMH W BHYTPEHHHMH
OTHOCHUTENBHO TOH KapTUHBI, €CTh OCYIIECTBICHUE MeMmAapu3uiecko2o anmponio2o npuHYund.

7. TakuM 00Opa3oM, BMECTO «yCEUEHHs» IMOJHOTHI MBI COBEPILAEM MPAHCHOPMAYUOHHDBIL
K8AHMOBbIll CKAYOK OT TPEJCTaBICHHUS 00 OrpaHMYEHHOH («yCEYeHHOI») IMOJIHOTE K IOJIHOTE,
BKJTIOUarolel B ce0st abCOMOTHO BCE 0€3 KaKuX-TM00 U3BATHH. ITO AaeT BO3MOKHOCTH MOCTPOCHHUS
yHUBepcaJIbHON Teoperndeckoil cucrembl (YC), 0JHO3HAYHO U MOJHO COTJIACYIOLIEHCsS ¢ TaHHOU
YEJIOBEKY SMIIMPUYECKON KapTHHON MUpa.

8. OGacTH MOJHOTHI U YACTUYHOCTH CBA3aHbI MEX1y OO0, HO MPU 3TOM Napa 0KCATbHBIM
oOpa3zoM u paznenensl. [lomHoTa cBOOOABI B KpaeBoW OOJACTH MOJHOTHI JA€T, B COOTBETCTBUH C

39



'YMAHUTAPHOE 3HAHUWE: TEOPUS U NPAKTUKA

KBAHTOBBIM COOTHOIIIEHUEM HEONPEACTCHHOCTE!, OJHYIO ONPEACICHHOCTh B 00J1aCTH YaCTUYHOCTH
— B 00J1aCTH HaIIeH MaKpOCKOIMYECKOM MIPEAMETHOM AeHCTBUTEILHOCTH [4].

BBenenne xonuenta (uIOCOPCKONW TMONHOTHI, BKJIIOYaOUIed B ceOs aOCOMIOTHO BCE,
OTKPBIBAET BO3MOXHOCTh HHTETPaIbHO-KBAHTOBOI'O MOJICIMPOBAHUS CHCTEM, OOpalICHHBIX I10
Kpyry Ha camux ce0s [7]. K Takum cuctemam, B 4acTHOCTH, MOKHO OTHECTH YeJIOBEYECKOE
camMoco3HaHue, peIeKCUBHOE MBIIIIEHUE, COIIMYM KaK Pe3yJIbTaT PeKYPCUBHBIX KOMMYHUKAIIUA.

9. HMoctwxenue abCONIOTHOW MOJHOTHI B pE3yIbTaTe€ YHUCTO JIOTHUECKUX IMOCTPOSHHM
HEBO3MOXXKHO — HEOOXOAMM TpaHC(HOPMAIMOHHBIA CKa4OK B CO3HAHUM MBICIUTENS (TPEBbIIICHNE
CO3HAHHS MPAHC-COZHAHUEM).

«Cnyck» OT 00JacTU MOJHOTHI K OOJACTH YaCTUYHOCTH NOHUMAETCSl KaK UHMe2palbHOe
gvledeHue, TIPU KOTOPOM U3 O0OOIIEHHBIX 3aKOHOB KpaeBoil YC BeIBOAATCSA (yHIAaMEHTAbHBIC
3aKOHBI [UI1 KOHKPETHBIX AUCIUILIMH — 3aKOHBI MeTahU3UKH, GU3UKH U ricuxoioruu [2,9].

10. Pemenue 3aauyu MHTErPAIBHOTO BBIBEACHUS (TEpexo/a OT MOJHOTHI K YaCTHYHOCTH)
OyZeT 03Ha4yaTh:

B mertadusuke — BrIBeZIcHHE Pa3BUTHIX (PUIOCO(PCKHUX CHCTEM, CIIOCOOHBIX OCYIECTBIIATHCS
B MOJIyC€ MOJHOTHI U, COOTBETCTBEHHO, COCTABIISIIOIINX YCTOMUNBYIO (PUIOCOPCKYIO peaabHOCTb.

B ¢usuke — BrIBeZIeHNE KOHKPETHBIX MPUHIIMIIOB U 3aKOHOB (PH3MUECKOTO MHpa U3 OOMIMX
3aKOHOB METa(pU3UKH.

B ncuxosmorum — mocTpoe€HHE HEIMIUPHUYECKOW M HEIBPUCTUYECKOM MOJIEIU ICUXHUKH,
000CHOBaHHOI U3 OoJiee MIMPOKUX COOOPaKEHUH, YeM COOCTBEHHO MICUXOJIOTHUECKHUE.
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T'OPA30OHTHI YCTOMYNUBOI'O PASBUTHUSA MUPOBOI'O COOBIIECTBA
Sposoui I'.B.

O3épckutl mexunonoeuueckuti uncmumym — gunuan HUAY MUDOU
2. O3épck, Yensbunckas ooracmo

B nannoii paGote mpeAnpuHsTa MOMBITKA JaTh KPATKUN aHAIM3 COBPEMEHHOTO pEIICHUS
HEKOTOPBIX AaclEKTOB MpOoOJIeMbl YCTOMYMBOIO DPA3BUTHUS MHUPOBOIO COOOIIECTBA, 0003HAYUTH
OoJieBbIE TOUKH B CyJb0aX COBPEMEHHOI'O YEIOBEUECTBA.

Kniouesvie cnosa: 6orarctBo, 6e1HOCTh, OU3HEC, HEpaBeHCTBO, koHuenuus, OOH, kauecTBo
KHU3HH, MHOTOBAPHAHTHOCTbH, O(PIIOPHI.

THE HORIZONS OF THE WORLD COMMUNITY SUSTAINABLE DEVELOPMENT
Yarovoy G.V.
OTI NRNU MEPhI, Ozersk

There is an attempt to give a brief analysis of the present-day decisions of some aspects of the
world community sustainable development problem and to identify the weak points of today
mankind’s destiny.

Keywords: wealth, poverty, business, inequality, concept, UNO, quality of life, diversity,
offshores.

CoBpeMEHHOE YeJIOBEYECTBO CTAJKHUBAETCSI C IJVIOOAIBbHBIM JyXOBHO-HPaBCTBEHHBIM,
COLIMAJIbHO-9)KOHOMUYECKUM, 3KOJOTMYECKMM U Jp. KpU3HCAaMM, HECYIIMMH OIAacHOCTh
camopaspyuieHus (OT sIEpHOM BOMHBI, POCTa TEXHOTEHHBIX, 3KOJOIMYECKHX, IJIAaHETApHBIX,
KOCMHUYECKHX KaTracTpod, Teppopru3Ma, SJKOHOMUYECKON U JIp. BUI0B ITI00ATU3aIIN ).

W3BecTHOM 11100a1bHOM MOJIENBI0 Oy1yIIEro MUPOBOM [IMBUIIN3AIIMA HA COBPEMEHHOM 3Tare
SIBJISIETCS] KOHIIEMIIMS YCTOMYMBOTO pa3BUTHs oOmiecTBa. OHa Oblia mpuHsTa Ha KoH(pepenunun OOH
B nroHe 1992r. B r. Puo-ne-XXaneiipo Ha ypoBHe ri1aB rocynapcts U npasutenseTs 100 ctpan Mupa.
VYxe Toraa Obula MpPU3HAHA HEBO3MOXKHOCTH JIBMJKEHHUS Pa3BUBAIOLIMXCS CTpaH MO TOMY IYTH,
KOTOPBIM TPHIUIA K CBOEMY OJIarornoylyduio pa3BUTble CTpaHbl. bbulo MpH3HAHO: UX MYTh BEAET K
karactpode. B cBsizu ¢ 3TUM npoBo3riamieHa He00X0AUMOCTh IIEpexoja MUPOBOTO COOOIIECTBA HaA
penbChl  YCTOMYMBOIO pa3BUTHS, OOECIEUMBAIOIIETO BBICOKOE KadeCTBO KH3HU HBIHEIIHEro MU
OyIyIIMX TTOKOJICHUH JIFOICH.

B xadecTBe OCHOBHBIX NPUHIMIIOB HOBOM MOJIENIN Pa3BUTHUs ObUIN MPEATIOKEHBI:

1. counanpHas cnpaBeUIMBOCTH J0JKHA BOCTOPKECTBOBATh BO BCEX CTpaHaX MUpa,
2. PaBEHCTBO BO3MOXHOCTEH U1 pa3BUTHS KaXI0T0 YEJIOBEKa,

3. BBICOKas CTETIEHb TyXOBHOCTH KaXK/IOTO YEIIOBEKa,

4. rapMOHUS BO B3aMMOOTHOIICHHUSX YeJIOBEeKa U MPUPOJIbI,

5. mmMpokoe yyactue oOliecTBa B CaMOYIPaBICHHH.

JlocTrKeHre yCTOMYMBOIO pa3BUTUS — IIPOLIECC HENPOCTOM, MHOIOBAPUAHTHBIN, IOPOW,
BecbMa OOJIe3HEHHBIN. J[BU)K€HHE B 3TOM HANpaBiICHUH PEaJbHO MOXKET ObITh MOCTENEHHBIM,
OCTOPO>KHBIM M IIPOCYUTAHHBIM. CaMbIM TJIaBHBIM, MOXKaJIyH, 3/1€Ch SBISETCS CMEHA LIEHHOCTHBIX
YCTAaHOBOK Ha JIMYHOM M Ha OOILIECTBEHHOM YpOBHE, CMEHa NPUOPUTETOB U ILeNel pa3BUTUA
LUBUJIN3ALUY.

YenoBeyecTBO COBEPIICHCTBYETCA. OTO O4YeBHAHO. OgHAKO BO MHOIOM 3TOT HpoOLEcC
CBUJETEIBCTBYET O HApacTAIOIIEH MOIIM TAKOTO COBEPIIEHCTBOBAHNUS B CMBICIIE CAaMOJMKBHIALINY.
He x aToMy 111 uzet aBmxenue?

Bor Bcero nmnis Manas 4acTb CBUJETENBCTB.
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- CoBpeMEHHBIE OTHOILIEHWS YEJOBEKa M NPUPOAbI MHOTME YYEHbIE Ha3bIBAIOT
AHTPOMOTEHHBIM SKOLUIOM (pa3pyllieHue JI0IbMU €CTECTBEHHON Cpeiibl OOUTaHMs, B TOM YUCIIE U
yCIIOBUI COOCTBEHHOTO CyliecTBoBaHusA). Tak, Hanpumep, o ganasiM FOHECKO 3a ucropudeckuit
IIEPUOJI YEJIOBEYECTBO YXKE IMOTEPSIIO OKOJIO IBYX MUJIJIMAP/IOB T'E€KTaPOB HEKOT/A IJI0T0OPOIHEUINX
MOYB, MPEBpPATHB WX B OCECIUIOAHBIC IMYCTOIIM — ATO OOJbIIE BCEW COBOKYIHOW IUIOMIAIH,
HCIIOJIB3YEMOU CErO/IHs B MUPE B CEIIbCKOXO3MCTBEHHBIX LENAX. Tenepp exxerojaHas uncras yrpara
JIECHBIX IUIOLIAJIEH COCTaBISIET OKOJIO 5 MMJUIMOHOB TIE€KTapoB. A IPHUPOJOOXPAHHBIE 30HBI
OXBAaTBIBAIOT JIUIIb OKOJIO 15% momaau 3emuoi cymu u 10% npulOpeskHbIX MOPCKUX IUIOMIAI0K. [ 3]
W 3arpsi3HeHHEe MUPOBOrO OKE€aHa, U COKpaLIEHUE IOl JIECOB — JIETKUX IUIAHETHI, U CUJIbHBIE
MIPOMBIIIIJICHHBIE 3arpsi3HeHUs. Bce 9T0 MpUBOIUT K HEOOPATUMBIM U3MEHEHUSIM CpEIbl OOUTAHUS.
Ha ceromnsmHuii neHs 36 cTpaH MMpa MCIBITHIBAIOT OCTPYIO HEXBaTKy mpecHoil Bozasl. [lo
nporuo3am B 2040 r. mpumepHo 600 MIJIZTHOHOB JETEH OyIyT )KUTh B palloHaX C OCTPHIM JIePHUITUTOM
Boabl. Kaxprii ueTBepThIii peOCHOK MIIAJIIIE IIATH JIET eXeroaHo norudaer (1,7 MIIH. 4eloBeK) B
pe3yibTaTe 3arpsi3HEHHs BO3yXa U BoAbL. [4, 5]

- borarctBo n OegHOCTh. benHocTh — BeuHast mpoGiiema. Muumnapasl oIl KUBYT «HA
rpann» U B 21 Beke. Bompeku KojoCCanbHOMY HAay4YHO-TEXHUYECKOMY IPOTPECCY COLUAIBLHOE
HEPaBEHCTBO B COBPEMEHHOM MHpE TOJBKO HapactaeT. boiee Toro, ycyryoOiseTcs colualibHas
muddepeHnMansg BO BCEX CTpaHAaX MHpa, BKIIOYas W pa3BUThle rocynapctBa. [lo ormenke
Bcemupnoro 6anka, 40 - 48% Hacenenus Mupa — 6enubie, a 16 - 19% — cBepxOennbie.[6]

bennbie cranoBsaTcs emie OeqHee, a Oorateie — emie Oorade. 1% cBepxOoraThiX IJIaHETSH
BJIAQJICIOT TOJOBHUHOW 00memMHupoBoro OmarococtosiHus. OcranbHble OoraTcTBa IMPHHAIJICKAT
OoratbIM CIIOSIM HaceleHHus, COCTaBJsAomMM 1/5 yacTh HaceneHus 3emin. Bcemy ocranbHOMY
YeIIOBEYECTBY MPUHAMISKHAT JIHIL 5,5% rtimobanpHOro OnarococrosHus.[7] Takum oOpazom,
OorarcTBa OKa3bIBaIOTCS YPE3BBIYANHO CKOHIICHTPUPOBAHKI. PeabHO HET paBeHCTBA BO3MOXKHOCTEH.

Oxkoio 100 Teic. yenoBeK B MUPE CKPBIBAIOT JIEHBI'M OT HAJOroB. borareie npsyyT okoso 21
TPJIH JOJUTAPOB B PA3IUYHBIX O(PIIOPHBIX 30HAX (HAIOTOBBIX oa3ucax).[8] IIpobnema ykiioHEHUS OT
yIUIaThl HAJIOTOB MPHOOpea HOBYIO OCTPOTY BO MHOTHX Pa3BUTHIX cTpaHax. [lepemeniaTs 1eHbIH 1O
BCEMY MUPY CBEPXOOTaThIM IIOMOTAET «TPYI0JIO0MBBIH CI10i» MPO(hecCHOHATBHBIX TOMOIITHUKOB U3
cdepbl YaCTHOro 0AaHKOBCKOI'O OOCIYKUBAHUS, FOPUIUIECKUX, OyXTalITEPCKUX U MHBECTUIIMOHHBIX
ycayr. Henononyyaemble HAJIOTOBBIE MOCTYIJICHHUSI OTPOMHBI: OHM JTIOCTQTOYHBI JJIi TOTO, YTOOBI
CYLIECTBEHHO BBINPAaBUTH (PMHAHCOBOE MOJI0XKEHNE MHOTHX CTPaH U peliaTh Hanbosee HEOTII0KHbIE
npo6aembl. OJJTHAKO HUYETro HEe U3MEHSIETCS ...

OdeHb OCTPO CTOUT MPOJOBOJILCTBEHHAs Mpobsema. ['010] — 3TO cTpalIHbIi «KOMIIOHEHT»
Hacrosiero. OOias YUCIEHHOCTh PETYIISIPHO HE0SAAONMX J0AeH OlIeHUBAeTCs MOYTH B 1 MiIp
yenoBeK. [IpuumHbI rosona: HET JOHKHOTO KOJMYECTBA JICHET, MPUPOAHbIE KaTacTpo(dbl, BEIUKa
pOJb  MHOTOYMCIEHHBIX BOCHHO-TIOJIMTUYECKUX KOH(MIMKTOB, BEIyIIMX K pa3pyLICHUIO
HOPMaJIbHOIO X035HCTBAa. MHOrHeE riodajibHble COLUAIbHO-?PKOHOMUYECKHE MPOOJIEMBbl CBSI3aHBI C
«aemMorpauueckKuM B3pBIBOM», KOTOPBIA CYIIECTBEHHO OTpa)kaeTcsl Ha KauecTBE KM3HH JIHOAeH
iaHeTsl. Ha Bo3pactanue HaceneHUs ¢ 5 MUUIMApAOB 10 7 MIIIHAPJOB YEJIOBEK HCTOPUUYECKU
yuuio Bcero 25 ner. g cpaBHEHUs — OTMETKH B | MumMap/ 4enoBe4ecTBO AOCTUIIO 3a 50 ThIC.
net. CornacHo nporHo3zam OOH, HacenieHre 3eMJIM TOCTUTHET 8 MIJUIHAPI0B YyenoBek B 2025r., a 9
MWJIJIHAp/A0OB uesoBek — eie uepe3 18 net. I[Ipupoct HaceneHus B OeHBIX cTpaHax UAET B 4 pasza
obicTpee yeM B OoraThix. [Ipu 3TOM ChIpbEBBIX pecypcoB Ha 3emie, 1o nporaozam OOH, xBaTtuT Ha
60 net.[9]

B 106 cTtpanax mupa nposBiIsieTCsl Tparn4ecKoe HaclieIne MPOIUIOro — M030pHas TOPTrOBIIA
JIOABMU U COBPEMEHHbIE (OpPMBI PaOCTBA: TOJNBKO MPHUHYIUTENBHOMY TpYyay mnojaBepratorcs 21
MHJUTAOH YEJOBEK, 5,5 MIJUIMOHOB M3 HUX — J€TU. Takas 3KCIUTyaTalusl €KEroJHO MPUHOCUT
NPECTYIHUKaM 10X0A B pazmepe 150 mumumapaos CIIA.[4]

['maBHBIE «IbSBOJILCKHE» MPOOJIEMBbI CETOJHSI HE HAaXOAST CBOEro pelleHus U Bce Ooiee
oboctpstorcsa. CObIBaeTcs mpo3opiuBoe ompezeneHue @. DHrenbca, JaHHOE UM OypxKyasuw,
KOTOpasi «He 3HAaeT MHOTo OJIa’KeHCTBa, KpoMe ObIcTporo oborameHus. He 3HaeT MHBIX CTpajaHMid,
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KPOME€ JIEHEKHBIX MOTeph. [ [pu Tako# amyHOCTH, PU TAKOW KaJHOCTH K IEHbI'aM HU OJTHO IBUKEHUE
JYIIU 4eJI0OBEYECKOM HE MOXKET OCTaBAThCS HEe3amsaTHAHHBIMY.[2]

HckopeHUMBI T TIpOoOJIeMbl HUIIETHI, OSTHOCTH U HEPABCHCTBA B COBPEMEHHOM Mupe? B
0003pHMBIE BpEMEHa cpa3y MOKHO OTMECTH HaJeXIbl Ha JHUKBUAALMIO STOro O€JCTBUS B
Pa3BUBAIOIIMXCS CTPaHAX MUPA.

- UckycHas noBns yenoBedeckux Ayil. CoBpeMeHHbIE TOCIOACTBYIOLIUE DJIUTHI BO BCEM
MHUpPE CTPEMSTCS OTY4YHTh JIIOJCH MBICIUTh, BHYIIUTh MM OynTo OoppOa MPOTHB COIUAIBHOU
HECIPaBEINBOCTU HE HY)KHA, 3aCTaBUTh UX OBITh «IIOCIYIIHBIMU OBLAMHU O0KbEro cTajga». A Kakou
60I‘ HMECTCA B BUAY — 3TO HC BAXHO. HpI/I OTOM B XOA HMACT BCsAKasA 4YCPTOBIIWMHA, MHCTHKA,
acTpoJiorus. «YJapHbIMU OOHIIaMI» SBJISIOTCS: TaJalKi, IPOPULATENU, KOJIAYHBI, 3HaxXapHu, Typy,
ACPBHUIIIN, IICUXOTCPAIICBTHI, 6I/IOCOBGTHI/IKI/I u IIp. 41 CIIc I-Ipe?;BbI‘Iaf/'IHO BaXHOC OGCTOSITG.HBCTBO
HaJ0 UMETh B BUy. B kauecTBe IeHTMOTHBA 3BYYUT IPU3BIB K OTKA3y OT KOJUIEKTUBHON OOPHOBI 32
Oymyliee, K HHIUBHIyaTbHOW 00ph0e 3a MecTeuko moJ1 conHieM. CTaBUTCS 3a7a4a; YKPEIHUTh BEpy
B camMoro ce0si, BOUTh B TOJIOBY, YTO CBATEE BCEro COOCTBEHHAs JMYHOCTh. Maeonormueckwuii
KOKTEHIIb MCIIOJIb3YeTCsl KaK CPEJICTBO MaCCOBOTO 3aTYMaHUBAHHUS MO3TOB.

«bypkyazusi BBIHYXKJEHA JUIEMEPUTh W Ha3bIBaTh «OOIICHAPOIHOI» BIACTHIO WIIU
JIeMOKpaTueil BooOIe, WM YUCTON AeMOKpaTueil (OypKya3Hyl0) TEMOKPAaTHUECKYIO PECIyOInKY,
Ha Jiee MPeICTaBISIONIyl0 U3 ceOsl JUKTaTypy OypiKya3uu, NUKTATypy SKCILTyaTaTOpOB Hal
TPyASIIUMHUCS KiaccaMmy.[ 1] UeTkas u ocTpast ICHMHCKas OIlEHKa COXPaHsIET CBOIO CUITY M ceidac.
Ha cnoBax, - «uiropanu3m» o3HadaeT MpeloCTaBlIeHUe 000 MapTHH BO3MOXKHOCTH «HA PaBHBIX )
BeCTH O0OpHOY 3a MOJIUTUYECKOE BIMSHUE HA MACCHI, a HA JIelie PEIIaroIeii SBIsEeTCs BIACTh JICHET,
KOTOPBIMH KalUTAIUCTHI HIEAPO CHAOXKAIOT TeX, KTO 3alUINaeT UX HHTepechl. BOoT BaM u «uucras
JNEMOKpaTus». OTOT HEXUTPbI MAacCKUPOBOYHBII MaHEBp pa300jiayeH JIaBHBIM-AABHO, HO
MIPUXOAUTCS BHOBb M BHOBb BO3BpAlllaThCs K HEMPEPBHIBHO BOpachkiBaeMOMY 00pa3zy «MOpallbHOTO
KaliuTajlu3dmMay».

- Hcnonp3oBanue mHGOPMAIMOHHBIX TEXHOJIOTMH B KauyecTBE Hadyala, YIPaBISIOLIETO U
M3MEHSIONIETO CO3HaHUe Jro/iel. IHTEeIUIeKT He BOCTIPOU3BOIUTCS B O€THOCTH M OMIACHOCTH, 1A €IIIe
U B YCJIOBHUSIX CHJIBHOTO HEpaBEHCTBAa B 0Opa3zoBaHMM. OKOJIO MUIIHApAA IUIAHETSIH HErPaMOTHBI.
OT0 co3maeT OOBEKTHUBHO-OOYCIIOBIEHHBI TEXHOJIOTMYECKUH pa3pblB MEXIYy pa3BUTBIMH U
Pa3BUBAIOIIMMUCS CTpaHaMHU. ODIUTOH HH(POPMATU3UPYIOIIErocs OO0IIecTBa OBICTPO CTAHOBSTCS
JIFOJIA, YYaCTBYIOIIKE B (DOPMUPOBAHUH CO3HAHUS. DTO «HH(OPMAITMOHHOE COOOIIECTBO» 00IagaeT
cneun(pUYecKUMU MHPOBO33PEHHEM, CHCTEMOM ILIEHHOCTEH M CTHUJEeM MOBEICHMS, HEMHUHYEMO
o0ocobuiserca. B pesynpTaTe BO3HHMKAaeT INIyOOKOE MPOTUBOPEUHE MEXIY «HHPOPMAIMOHHON
NIUTOWY», KOTOpast GopMUpYET OOILIECTBEHHOE U MHAMBUAYaJIbHOE CO3HAHME, 1 OCHOBHOW Maccoit
HaceneHus. POpMHUPOBAHNE CO3HAHUS MPEBPAIIACTCS B HANOOJIEe BBHITOIHBIA OM3HEC: €CITH paHbIIe
YeJI0OBEYECTBO U3MEHSJIO OKPYKAIOIIUKA MHp, TO TENEPh OHO MEPENUIO K U3MEHEHHIO caMoro ceOsl.

B PAa3HBIX YIrOJIKaX IMJIAHCTBI 3EMJIA pa3HOMACTHAA CTasd OUCHB ChIThIX U CBEPXCHITHIX 3a ‘IY)KOI\/'I
CUeT, MOTEPSBIIMX COBECTb U CTpax, IIIYMUTCS HaJ OOJBIIMHCTBOM CBOMX HAapOaOB, HaJ
9YeJI0OBEYECTBOM B LIEJIOM.

Kak nonro sto 6yner npoaomkarscsi? Ha 3TOT Bompoc HET 0HO3HAYHOTrO OoTBeTa. BOkpyr
Hero OyIIYIOT CTpacTu. Bpems mokaxer ...
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B pabore paccMaTpuBarOTCS TOHATHE M (EHOMEH TEPIICHUS, Pa3IU4YHbIC HCTOPHYCCKUE
(OpPMBI €r0 OCMBICIICHHSI M IPUMEHECHHUS, a TAK)KE JTMIHBIN SK3UCTCHIIMALHBINA OTIBIT.
Knrouesvie cnosa: Tepnenue, IepBoHAYAI0, XKU3Hb, aPGEKThl, CAaMOTIO3HAHUE, ITHKA.

PATIENCE AS FIRST PRINCIPLE
Yaskina D.A.
Ozersk College of Arts, Ozersk
dasha-yaskina@mail.ru

The paper discusses the concept and phenomenon of patience, the various historical forms of
its interpretation and application, as well as a personal existential experience.
Keywords: patience, first principle, life, affects, self-knowledge, ethics.

B Hamei Ku3HM OYEHb MHOTO BCSIKHX HEYBA30K, TPYIHOCTEH. MBI 4acTo coBepliaeM
MHOYECTBO OIINOOK, OrJIsipIBaeMcst Ha3ad. Ho McTHHA KU3HU 3aKiII04aeTcs B TOM, YTO KaKAOMY U3
Hac, TaK WM WHa4ye, MpelHa3HayeH CBOM MyTh, JOJTMM MOCTENEHHBIH MyTh CaMOIIO3HAHUS, Ha
KOTOPOM, HECOMHEHHO, BCTpeYaeTcss MHOTO Iperpaj, Takhux Kak ropedb HecuacTbsl, 00MAa, 3710CTh U
pazouapoBanue. TONBKO TIPOWIs dYepe3 BCe TMperpajabl, MBI MOXEM Yy3HaThb ce0s, CBOE
npenHa3HaueHue B dToM Mupe. Ho kak ke 3To chemarb, KOrja B MHpPE CTOJIBKO 371a U
HecnpaseMBocTU? OIHO U3 MPOBEPEHHBIX BPEMEHEM CPEACTB — (PEHOMEH TEPIEHMS.

Tepnenue — 310 00Opodemens, KOTOpas, B TOW WIM MHOM Mepe, CBOilCTBeHHa BceM 0e3
WCKJTIOYEHUS JIIOJAM. Y TEpHEeHHs] UMEIOTCS NCUXOJIOTMYECKUE NMPU3HAKU: CIIOKOWMHOE U CTOMKOE
nepeHeceHne Oonu, Oenpl, CKOpOM, HecyacTbss B COOCTBEHHOM kM3HM. be3 ectecTBeHHOU st
YesloBeKa CIIOCOOHOCTH TEPIIETh HEBO3MOXKHO OBLJIO Obl HU NMPEOJI0JIEHUE JUIUTEIbHBIX TPYIHOCTEH,
HU BOCIHMTaHUE U CAaMOBOCIHMTAaHUE JUYHOCTH. TepreHue Takke MOKET SBIATHCS (UIOCO(HCKUM
MepBOHAYAIOM, OCHOBHBIM IMPHUHIMIIOM YeloBeKa. Takoe MmepBOHAayallo SBHO WM CKPBITO €CTh B
Ka)KJIOM U3 Hac, OHO COCTABJISIET IPUUMHY U OJTHOBPEMEHHO 11€J1b, K KOTOPOU CTPEMHUTCS YETIOBEK.

MOo>KHO BBIJIEIUTD /IBa TUIIA TEPIICHHS — BHEIIHEE U BHYTpEeHHEe. TepreHrne BHyTpeHHee —
3TO BOJIEBOE MPEO0JIEHNE BHYTPEHHUX MPOOJIEM: C1ab0CTH, IEHH, 00U]], HEHAaBUCTH U T.J1. TeprieHue
BHEIIHEE — 3TO YMEHHUE CIIOKOHHO */1aTh WM aKTUBHO MPE0/10JIEBATh BHEIIHKE MTPETPaibl U pelaTh
BO3HHUKAIOIINE B )KU3HU TPOOIEMBI.

B ucropuu mupoBoit punocodun 6bUTH pazHble MOAXO0bI K TEPIECHUIO.

B unnniickoii KynbType, HalpuMep, B IKoje ABaiiTol BeaHThl, Tak OMMCHIBAETCS TMYHOCTD
JyXOBHO OCBOOOKJIEHHOTO YeJIoBeKa: «YIOBOJIbCTBHS HE BOCXHINAIOT €ro, a 00N He OeCHOKOST.
XOTs OH 3aHIT MUPCKUMH JI€JIaMU, OH HE IPUBSA3aH K yeMy-u00. OH 03a004eH BHEIIHE, HO CIIOKOEH
BHYTpHU. OH 4yBCTBYET c€0s1 CBOOOIHBIM OT 3aMPETOB CBALICHHBIX TUCAHUM, 00bIUaeB, 3110XH, KaCThI
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wim BepoucrnoBenanus. OH CUaCTINB, HO €0 CUYACThE HE 3aBUCHUT OT 4ero-nmm6o. OH He YyBCTBYET
ce0s HYXKIAIOIUMCS, TOPAbIM, B3BOJHOBAHHBIM, OOECIOKOGHHBIM, I[OJABJICHHBIM  WIIU
BOCTOP>KEHHBIM. .. OH IeTaeT IpaB U J1 b H bl € BELIU, HE3aBUCUMO OT TpyAHOCTEH. OH Tepnenus,
YCTOWYUB U B €T0 Cep/Ie HET 37a» [4].

B npeBHerpeueckoil mkojie CTOMKOB (PeHOMEHY TEPIEHUSI TOXKE YAESETCS IEPBOCTEIICHHOE
3Hauenue [3]. JKu3Hb, MO MHEHHIO CTOUKOB, MOSIBJIISIETCS W HCYE3aeT, YTO €CTh a0COJIFOTHO
JNEeTEPMUHUPOBAHHBIN 3akOH ObITHs. CTOMIM3M MpPHU3HABAaJI B 3TOM MHpPE IOJHOE TOCIOACTBO
¢dartanu3zma U Hem30eKHOCTH. MUp, IO UX MHEHHUIO, TIOJIOH CTPaJaHul, HO U3MEHUTHh B HEM HHYETO
Henb3a. CTOMKM TBITATMCh HAWTU BBIXOA [UIsL JIyIIM YeNIOBEKa, MCXOAs M3 CYIIECTBYIOILIETO
MOJIOXKEHHUs Beniel. MyJnpery — 3To TOT, KTO BCE BUIUT U CIIOKOWHO K 3TOMY OTHOcHUTCs. CTOMKH
MPOTIOBEIOBANIM  UJcal MYApEeNa, KOTOPBIA JHOOUT CBOM pok (amor fati — m0O0BH K POKY).
TBOpUYECKUI OTOHB, IPOBUIECHUE U POK Y HUX OJHO U TO k€. TOT, KTO 3TOro He IOHUMAET, TIIETHO
BOJIHYETCS U CTPAJIaeT, JII00s TOJIBKO ce0sl, a He CBOIO CYIb0Y.

OrpomHy0 poJib TEpIIEHUE UTPAET B XpUCTHAHCTBE. bor ecTh «bor TeprieHus u yremeHus»
[1, Pum. 15:5], a Uucyc Xpuctoc cuutaercss oOpa3oM TeprieHus: st Bcex Bepyroumx. OH Obut
TEpIENUB K CBOUM yUYE€HUKaM, U KO BceMy Hapoay. Tepnienue, KOTOpoe OH POsBIISI K CBOUM Bparam,
ObUTo emie OoJee MOpasUTENbHBIM: «YaapuBlieMy TeOs IO IIeKe MOACTaBb U APYrylo, M
OTHHUMAIOILEMy y TeOs BEPXHIOI OAEKIY HE HpPEmsTCTBYH B3ATh M pyOawmiky» [1, Jlyk. 6:29].
Teprienue He ObuIO MpU3HAKOM ero ciaboctu. OH BIOJNHE MOT Obl OTOMCTHTH CBOMM Bparam,
BOCIOJIb30BaBIINCH 3allUTON U cuioi OTia, HO 3TO HE COOTBETCTBOBAJIO €ro ueisam: «Teprnenuem
BallIUM criacaite aymu Bamm» [1, JIyk. 21:19].

B HoBoe Bpems MOHATHIO TepIIEHUS yaemseTcs 0ojblnoe 3HadyeHne B 3Tuke CIMHO3BI [5].
[Ipogomxasi TUHUIO CTOMIIM3MA, OH CBSI3BIBAET TEPIEHHE C MOHATHEM JeTepMuHu3Ma. Ho oH He
MIPOCTO MPHU3BIBAET TEPIIETh, @ CAUTAET, YTO HAJI0 TTO3HABATh ah(heKThI (4yBCTBA) U YMETH YIPABIISATH
uMu. AddekT sBIsSeTCs pe3ynbTaToM BO3ACHCTBUSI BHEIIHUX MIPEAMETOB Ha Haie Teno. [loBenenue
YeJI0BEKa HaXOAUTCS 110/ BAUSHUEM UHCTUHKTA CAMOCOXPAHEHUsI U BBITEKAIOIINX U3 HErO peaklnid,
OCHOBHBIMM M3 KOTOPBIX SBJISIOTCS pafoCTh, Medalb W BiedeHue. Jlo Tex mop, MoKa 4YeIoBeK
MOAYUHSIETCS UM, OH HecBoOozeH. [IpoGnema demoBedeckod CBOOONBI CBsA3aHA C TEPIEIUBBIM
M03HaHHWEM HEOOXOMMOCTEN U OCBOOOXKAEHUEM OT UX HEOCO3HABAEMOI'0 BIUSHUS.

B coBpemennoil ¢unocodpun mpobiemaTuka TEpHEeHUs 3aTParMBaeTCs M HCCIEAYyeTCs B
Pa3IMYHBIX HIKOJIAX dK3UCTeHIManu3Ma. OTMeuy HeOOJbIIYI0, HAMCAHHYIO B AK3UCTEHLINAIbHOM
kioue 3aMeTky C.A. bopunkoBa 0 HEBO3MYTUMOCTH CMEPTH [2]. ABTOp pa3ianyaeT JBa BUJa CMEPTH,
($u3NYECKyI0 U JyXOBHYIO, U OOOCHOBBIBAET, KaKk K HUM OTHOCUTBHCS € TeprneHueM. Uto kacaercs
¢bu3nyecKkoil cMepTH, TO €ciau COOCTBEHHYIO CMEPTh €IIe MOXHO KaK-TO CTOMYECKH OJI0JIETh, TO
MPaKTUYECKH HEBO3MOXHO COXPaHSTh CIIOKOMCTBUE, KOTJa YMHUPAIOT JpY3bsl, POJICTBEHHUKH,
BBIJIAIOIINECS] COBPEMEHHUKU. DTa OoJblas mpobiema Juis SK3UCTeHIMaIbHOU neuxooruu. Ilon
JyXOBHOM € CMEPThI0 OH IO/pPa3yMeBAeT OTCYTCTBUE KaKUX-THMOO AYIIEBHBIX IMEPEKUBAHUM,
MCYE3HOBEHHME STHUYECKUX HJIeH, Kpax AYXOBHBIX IIeHHOCTeW M T.n. W TyT Bo3HHMKaeT OosibIas
ATHYECKas MpolsiemMa, NOTOMY 4YTO HEOOXOMMO UCHOJIb30BaTh 100po/ieTeNNb — TepIIEHUE, KOTOpas
cama ymepia. BelBox onMH — BCE paBHO TepHeTh M HE BO3MYLIAThCs, IIOTOMY YTO CMBICH Y
HEBO3MYTHMOCTH €IMHCTBEHHBIN — 3a00Ta O KU3HU.

B 3akimoueHnn Xo4eTcsi OTMETUTh COOCTBEHHBIN OMBIT, KOTOPBIM YeTue BBICBETHJICS IOCIIE
M3Yy4eHHUs ucTopuu punocoduu. S IMUHO CUUTAIO TEPIIEHUE CBOUM IIEpBOHAYANIOM. TeprieHne — 3To
OCHOBa MOEW JKM3HM Ha JaHHOM ee dTame. JIoaum HcKyccTBa B CHIIYy NPO(ECcCHU CIUILKOM
SMOILIMOHANBHBI U TOJBEpKeHbI ad(eKTaM, U 5, COOTBETCTBEHHO, HE UCKIIIOUeHHUE. S KaK YeloBeK,
MOCTUTAIOLINH HCKYCCTBO U KHUBYIIUN B chepe HCKYCCTBA, & KOHKPETHO 51 3aHUMAaIOCh MY3BIKOM, HE
MOT'y OCTaBaThCs COKOWHON U maccuBHOM. [lopoit omyckarorcs pyku: «Hy rue ke 3ta rpanuna?».
W torga TepneHue MOMOraeT MHE M B MCKYCCTBE, U BO BCEM IO KU3HHU. B 511000l MOMEHT OHO
MIOMOTaeT HalTH CUJIBbl U MPEOJOJIeTh YTO yroaHo. C MOMOUIbI0 TEPIEHUSI MHE yJAeTCsl TOCTUraTh
IIOCTABJICHHBIX LEJIEH U NIEPEKUBATH CaMble TPYAHBIE KU3HEHHBIE cUTyaunu. HecoMHeHHO, MHOTOE
3aBHCHT OT TOTO, HA YTO OHO HAINpPABJISETCS B TOM WJIM HHOM KOHKpPETHOM citydae. KTo-To Tepnur mo
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HE0O0XOAUMOCTH, KTO-TO — M3 UyBCTBA CTpaxa, KTO-TO — U3 KOPBICTH, HANIpuMep, paau Kapsepsl. Ho
BCE e, MMEHHO TepIICHHUE M03BOJIAET NIEPEHOCUTh HAMHOIO OOJIbIIIE, YEM MBI IIPEIoIaraeM, Jaet
CHJIBI Il TIPEOJIOJICHHSI BHEITHUX M BHYTPEHHMX INPEMSATCTBUH, BCEISIET HAACKAY Ha Oyayiee U,
KOHEYHO, pa3BUBACT YMEHHE — MPOTUBOCTOSTh HETaTUBHBIM 3MOLMIM M cTpacTsaM. U naxe ecnu
KHU3Hb M10JIHA HECTIPABEIJIMBOCTH, TEPIIEHUE — 3TO IVIABHBINA COIO3HHUK B 0OphOE C HUMHU.
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Tpal[I/ILII/IOHHaSI JIOTUKa HMECT OIIPCACICHHOC 3HAYCHUC [JI1 HAYKH B Ka4YCCTBC CC
JIOTHYSCKOr0 OCHOBaHHsI. MHOrMe M celyac 3TOro He ITOHMMAIOT. BCPOHTHO, [0 3TOM IIpUYUHEC
npeaHa3HauYCHUC TpaIII/IHPIOHHOfI JIOTUKH BHAAT TOJIBKO B TOM, YTO 3Ta JIOTUKA MbBIINIJICHU
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DOES A TEACHER NEED LOGIC?
Zakharov A.A.
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Traditional logic has a certain significance for science as its logical foundation. Many people
do not understand this fact now. Probably, for this reason, the purpose of traditional logic is seen only
in the fact that this is the logic of thinking

Keywords: logical development, thinking problems, practical logic

[IpenonaBanue JTOTUKHU, COAEP)KaHUE KOTOPOW H3JIOKEHO B y4EOHUKAX MO TPAJAUIIMOHHON
JIOTUKE, HEeU30€KHO MPUBEIET K JIUKBUIAIMH TPENOIaBaHUs JIOTHKHU B By3aX Kak AMCIUILIINHBI, HE
HWMEIOIIEeH 3HAYEHUs JJIsi BOCIIUTAHUS KYJIbTYpbl MBIIUIEHUS HU CTYAEHTOB, HU MpPENOJaBaTEICH.
(Kypc maremarudeckoil JOTHMKM MJii CTYACHTOB (U3UKO-MaTEeMaTHUYECKUX (PaKyJIbTETOB He
paccyuTaH Ha MOBBIIICHHE YPOBHS OOBIYHOTO MBIILJICHHUS, a BBIOJIHSET APYTYIO BAKHYIO () YHKIIHIO,
CHOCOOCTBYS JTydllIeMy TOHUMaHUIO MAaTEMATHKH, JIOTHUYECKOTO CTPOCHUS MAaTEMaTUYECKUX TEOPUH,
CTPYKTYPBI MATEMATHYECKUX JI0KA3aTEIbCTB).

HeoOxoauMo mocTpoeHHE HOBOM JIOTHMKM — JIOTUKHM M TPAKTUYECKOM METOHO0JIOTHHI
MPaBUIBLHOTO (KYJBTYPHOTO) MBIIUICHHS, KOTOpas TIpernojaBajack Obl METOJAOM peuieHus
NPOONEMHBIX MbICAUMENbHBIX 3a0ay. Takas JIOTHKa JOJDKHA OBITh MPAKTUYECKOW JIOTHKOIA.
TpanunuoHHas U MaTeMaTHdecKas JIOTHKa OyIyT JIMIIb €€ TEOPETUIECKON 0a30M.

Jomyctum, Hampumep, 4To 0OydaeMblii TMOJHOCTHIO YCBOWJI BECh IMPEMNOJaBaeMblii Ha
3aHATUAX MaTepuan. K nmpumepy, oH 3HaeT, KaKuX BUIOB OBIBAIOT MOHATHS M KAKUX THUIIOB OBIBAIOT
oTpeieNieHus], MOKET TMPOU3BOJIUTH JelieHne MOHATHH U T.m. Ho 4to oH Oyaer ¢ sTuM Oarakom
nenath? Kak oH emy MOMOXET peliaTh caMmble MPOCThIe, HO MACCOBBIE MBICIIMTENbHBIE 3a7aun’? Ha
3TO TPAJUIIMOHHAS JIOTUKA OTBETA HE JAAaeT. DTO HE B €€ KOMIIETCHIINH.

N3 BeIIECKA3aHHOTO CIIEAYET, YTO MPENOJaBaHue TPATUIIMOHHON JIOTUKH MAJIO YTO MOYKET
JaTh JUIsl TIOBBIIMICHHS] KyIbTYphl MbllUIeHUs. CamMo ee cojepkaHHe TaKoOBO, YTO OHa HE
MpeHa3HavYeHa JIJIs1 BHIMOJTHEHUS ATOU 3a/1a4uu.

1

1 Cm.: TTerpos 10.A., 3axapos A.A. IIpaktndeckas Metomomnorus. M.: Jlnanor-MI'Y, 1999; Tletrpos
10.A., 3axapoB A.A. O6mias Mmerononorust MeiuieHus. M., 2004.
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3T0 HE TOBOPUT O TOM, UTO caMma 1o cebe TpaIuIIMoHHasl JIoTuKa rioxa. OHa HayKa Kak HayKa.
OnHako ¢ HeW Henb3sd NOCTyHaTh, Kak MapThlllka ¢ odykamu. Torga He Oyner u mpobuiem.
TpaguiyoHHas JIOTMKa MMEET ONPEJEICHHOE 3HAYEHHWE AJI1 HayKH B KadeCTBE €€ JIOTMYECKOI'o
OCHOBaHHUsA. MHOIMe U ceyac 3TOro He MOHUMAIOT. BeposTHo, 10 3TOM MpUYMHE NpeHa3HAYEeHUE
TPaJIULIMOHHON JIOTUKM BHUAST TOJBKO B TOM, YTO 3Ta JIOIMKa MblieHus. MHaue roBops,
TPAaIULMOHHYIO JIOTUKY CUMUTAIOT MHCTPYMEHTOM BOCIMTaHUs KylbTypbl MbluieHus. Ho, Tak kak
9TOM MOYETHOM (YHKUMU TPAJUIMOHHAS JIOTHKA HE BBINOJNHSACT (M HE MOXET OOBEKTHBHO
BBINOJIHATE), TO OBICTPO B HEil pa3zouapoBbIBalOTCA. BOT Takol KOHE 0XHMJIAeT B HENaIeKoM
OyayIeMm mperoiaBaHue JIOTUKU B By3ax, Kak ObLIO 3TO B CBOE BpEMS C MPENOIaBaHUEM JIOTUKHU B
cpeanent mkodge. Yro ke nenats?

Ortka3arbes OT 3a7jaui BOCIIUTAHUS KyJIbTYpbl MbllIeHUs1? Ho Benb BceM BUJIHO, UTO OHA TaK
HU3Ka y MHOT'HX JItoJiel ymcTBeHHOro Tpyna! Ha Hamn B3risiz, npenogaBaHue JIOTUKU J0JIKHO ObITh
HAIpaBJICHO Ha BOCIUTAaHUS KYJIbTYpbl MBILUIEHUS B IPOLECCE CaMOM IeJaroru4yeckoin
NesITeNbHOCTH, Ha JIIOOBIX 3aHATUAX, BCEMHU IpenojaBaTelsiMU (XMMUKaMH, (QU3UKaMH,
S3BIKOBE/IaMU, reorpadaMu, SKOHOMHUCTAaMH | T.11.). OOyueHune KyJIbTYpHOMY MBIIUICHHIO TOJBKO
TOrJa MpHUBENET K pe3yibTaraM, KOrja 3TUM OyqyT 3aHUMAaTbCs HE OTJENbHbIE NPEernoaaBaTesn
JIOTUKH, a BCE INPENOJAaBaTeId Ha BCEX 3aHSTHUSIX, KOIJIa caMM IpernojaBaTenu OyayT KyJlIbTYpPHO
MBICJIMTB, KOT/1a JIOTUKA OyJIeT OMOraTh ycBauBaTh yueOHbIN MaTepuai. Toraa He OyaeT BO3HUKATh
"IPOKJIATHIN Bompoc': 3aueM XUMHKY (reorpady, GU3MKY U T.J1.) 3HATh JOTUKY? 3a4eM ero y4at 3TOH
aucuuruinHe? UToObl caTh 9K3aMeH U 3a0bITh KaK HEHYKHOe?

Jloruka nomkHa moMoraTth peuiath 3aJadyd CTyJEHTaM, MpernojaBaTesiiM U B LEJIOM BCEM
CHELIUATHUCTaM.

B xauecTBe mpuMepa MOXeM MpEeACTaBUTH ceOe cienyromue npodaeMuble cutyanun: Vet
sKk3aMeHbl. CTyZIeHT AaeT onpeieieHne Kakoro-To noHsaTus. [Ipernosasareins ¢ TakuM onpezeneHueM
He cornaceH. Kak Ovbit? (2) [IpenonaBatens maet 3agaHue COCTaBUTH IUIaH counHeHUs. CTyaeHT
npenacTasisgeT "tioxoi" miuaH. A kakoii "xopommii" u kak ero cuenarb? (3) CryaeHt numiet paboTy
U €My HY)KHO JIaTh TOMY WJIM MHOMY IMOHSTHIO HaJJeXallee onpeneieHre. A KakuM OHO JOJKHO
ObITh M Kak €ro BbIOpaTh WM NpuayMmarb camomy? (4) [lns pemieHus mocTaBieHHOU mepen
CryneHToM 3a/1a4i HYKHO JaTh KJIacCU(UKAINIO U3y4aeMbIX 00BEKTOB. UTO 3TO Takoe — U3BECTHO.
Ho xak mate kiaccudukanuio, NpUroJHyo0 A pelleHus UMeHHO NaHHoM 3amauu? (5) CryneHT
3aTpyaHseTcs: cpOopMyIUpOBaTh TOYHO OTPULIAHUE JAHHOTO (CIOKHOrO) yTrBepxaecHus. Kak emy
nomoub? (6) CTyAeHT AOMYCTHJI OIIMOKY B 00OCHOBaHUH HEKOTOPOTo yTBep:xkieHHs. Kak BbIIBUTH
U pa3pAcHUTH cymHocTh ommoOku? (7) Kak copmynupoBaTb KOPPEKTHO BONPOC, KACAIOLIUMCS
KOHKpeTHOW cutyauuu? (8) Kak HayuuThb CTYJ€HTOB KOPPEKTHO CTaBUTh BOMNPOCHI U NPaBHIBLHO
orBevarh Ha HUX? (9) Kak mpaBMIbHO MOCTPOUTH CTYACHYECKYIO pabOTy, CTaThiO, AUCCEPTALIMIO?
(10) Hakonen, kak BbIOpaTh WeaaU3alMy Ul TEOPHH, YTOOBI OHA BhIpa)kaja CyLIECTBO pelIaeMoil
3aJ1a4M ¥ OTBJIEKaJach OTO BCErO HECYIIECTBEHHOTO s ee penieHus? M kak ycTaHOBUTh UCTUHHOCTD
WJIM JIO)KHOCTD 3aKOHOB JAHHOM TEOpUH?

OTO BCe MPUMEPHI MBICIUTENbHBIX MPOOIEMHBIX cuTyauuil (cokpamenno: MIIC), koTopsie
JOJDKHBL OBITH (G (GEKTUBHO pas3pelraeMbl. A i 3TOro JOJDKHBI ObITh HaiieHsl 3(deKTuBHbIE
METO/IbI PELIEHUS MBICIIUTENbHBIX 3a7a4. Tak1e MeTO bl 10JKHBI (POPMYIUPOBATHCS B BUJIE TPABUIL.
OTH mpaBuia He (GopMajbHbIE W HE AITOPUTMHUYECKHE, HO BCE K€ JIOJDKHBI OBITH JOCTATOYHO
4eTKUMU U sicHpiIMU. OHH W OyayT MpuHAANEXaTh Menarorudeckoi joruke. Ilostomy
M€IarOrMYECKYI0 JIOTUKY MOYKHO NMOHMMATh KaK COBOKYITHOCTH MPAaBWJI PEIIEHUS MBICIUTEIbHBIX
3amay (wm paspemenus MIIC).

Ecnu MbI He clienaeM 3Toro, To HbIHEIIHSS CUTYalusl IPUBEAET K TOMY, O 4eM ObLIO CKa3aHo
B caMOM HadaJjie JaHHOM CTaTbH.
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METO/JAbI IOHUMAHUSA «IIOHUMAHMUS»
3axapoB A.A.

O3épcruti mexnoaoeudeckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yennbunckas ooaacmo

450795@mail.ru

BakHocTh 3HaHMSI METO/OB NOHMMaHUS "TIOHMMaHHUS" HEOXOAMMa, HalpuMep, BO BpeMs
m000ro SK3aMeHa B BYy3€ M IIIKOJIE, KOT/Ia HA3bIBACTCSI MJIM MOKA3bIBAECTCS KAaKOW-THOO MpeaMeT
(37eMEHT) M MpOCAT yKaszaTh, A 4YEro ATOT MPEAMET IpeIHa3HAaueH, K Kakol CUCTEME OH
MPUHAJICKUT, T.€. IMPOBEPSETCS 3HAHUME MecTa DSJeMeHTa B CHCTeMe. 10T, KTO He 3HaeT
COOTBETCTBYIOILIEE MECTO IEMEHTA B JaHHOW CUCTEME, [10JIy4aeT HEYIOBIETBOPUTEIbHYIO OLIEHKY,
YTO CBUAETEILCTBYET O HEIOHUMAHUH SK3aMEHYIOIUMCS U3Y4E€HHOM TeMbl

Knouesvie crosa: noanmanune, 3hGekTuBu3aIms yaeOHOro mporecca, MEeTo Il "moHNMaHus '

METHODS OF UNDERSTANDING "UNDERSTANDING™
Zakharov A.A.
OTI NRNU MEPhI, Ozersk
450795@mail.ru

The importance to know the methods of understanding "understanding” is necessary, for
example, during any examination at a university or school, when an object (element) is called or
shown and it’s necessary to indicate for what purpose this object is intended, to which system it
belongs, that is the knowledge of the place of the element in the system is checked. Anyone who does
not know the proper place of the element in the given system receives an unsatisfactory mark, which
indicates that the topic isn’t understood.

Keywords: understanding, effectivisation of the educational process, methods of
"understanding™’.

O} dexTuBrzanys MOHATUH MPOU3BOIUTCS CIEAYIOIIUM 00pa3oM:

bepemcsa ucxoonas meopus, cooepocawas HedphekmusHvle NOHAMUL (A meM CAMbIM U
NPUHYUNDL).

Hanpumep, B  HBIOTOHOBOH  MeXaHUKE COJEpXKHUTCA  Hed(PPEeKTHUBHOE  TMOHATHE
onHoBpeMeHHOCTH. OHO He 3(P(EeKTUBHO MOTOMY, YTO HE MPEINoJaraeT Kakou-immdo (Quznyuecku
OCYILLIECTBUMBIM METOJ] YCTaHOBJIEHUS TOro (akTa, OJHOBPEMEHHBI cOObITMA A M B umm Her.
Pemenne 5Toro BONpoca NpeI0CTaBIAeTCs Halllel HHTYHINNZ,

Ilpoussooumcs 3¢hpexmueusayus HeKOMOPbIX NOHAMUL UCXOOHOU MEOPUU.

3aBucuMasi OT cHeuu(pUKH MOHATHM TOM WM WHOM Hayku >3(QexTuBU3alUsS MOKET
IIPOBOAUTHCS Pa3IMYHBIMU METOIAMHU.

B ¢usuke wucnonvsyemcs memoo keammughuxayuu, KOrna KayeCTBEHHbIE IOHSITHUSA
IIPEBPALIAIOTCS B KOJJMYECTBEHHBIE, T.€. KOTJIa OHU CTAHOBATCS MOHATHAMM O BEIMYMHAX. JTO JAET
BO3MOXXHOCTh ()OPMYJUPOBATH 3aKOHBI HA MAaTEMATHUECKOM SI3bIKE U JI€JaTh BHIYUCICHUS.

[Tpumepom npumeneHus: Merona 3pdexTuBuzanuu GU3NUECKUX MOHATUN sABiISeTCS paboTa
A. Dinmreitna «®u3uka W peanbHOCTHY, A€ OBUIO CBA3aHO MOHSATHE OJHOBPEMEHHOCTH C
(GU3MYEeCKH OCYIIECTBUMBIM SIBJICHHEM — paclpOCTpaHEHHEM Jiyda cBeTa. YTOOBI ONpeneuTh,
OJTHOBpPEMEHHBI coObITHS A U B, Hajgo BbIOpaTh Jekallylo MeXIy HUMH cpenHioro Touky C.
Bo3nukHOBEHHE COOBITHI TOIDKHO COMPOBOXKAATHCS MOCHUIKOM B Touky C syueit cBeta. Ecnu myun

2 Cwm.: letnad A.A., SIsopckuit .M. Kypc ¢usuxu. M.: Beicmas mkomna, 2000.- C. 86-88.
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cBeTa BeTpeTsaTcs B Touke C, To cOObITHSA OHOBPEMEHHBI. ECiii OHM BCTpETSTCS MpaBee WM JieBee
touku C, TO OHU He OAHOBpeMeHHbI. U 310 00cTosITeNnsCcTBO 3 (HEeKTUBHO YCTaHOBUMO. B oTinuune
oT HEed(PPEKTUBHOTO TOHATHS OJHOBPEMEHHOCTH, HESBHO IMpeanoiaraBierocs HbroToHOM,
DWHIITEHHOBCKOE TOHATHE OJTHOBPEMEHHOCTH MOXKHO Ha3BaTh 3((EKTUBHOI OJJHOBPEMEHHOCTHIO.

Ha ocnose sgppexmusuzupoannvlx nouamuil npou3eooumcs nepecmpoiKa uUcxoOHOl
meopuu: nepeopMyIHpOBKa OAHUX MOHITUN U MPUHIIMIIOB, yIaJeHUE IPYTHX, BBEJCHUE TPEThUX.
B utore nomyuaercst HoBast Teopus, 6osee 3¢pekTrBHAs, UEM UCXOTHAS.

Kak sxe MoXeT mpoucxoauTh 3P PeKTUBU3ALNS TOHATHI B TyMaHUTAPHBIX HAYKaX, B KOTOPBIX
METOABI, NpPUMEHSEMbIe B €CTECTBEHHOHAYYHBIX TUCHMIUIMHAX, HE Bcerma pabotaior? B
TYMaHUTapHBIX JUCHUIUIMHAX J(P(GEKTUBHU3AMS TPOUCXOAUT 3a CUET CHUCTEMHOr0 IMOIXO0Aa,
YTOUHEHUS UeaTU3aIii U T.11.

Paccmorpum sddextuBHOoe U HEIDPEKTHUBHOE OINpeAeTeHUE MOHATHS «IOHUMAaHUE.
Hanomuum, uto a¢hghexmuenoe onpedenenue — 310 BHO BepOalIbHOE ONPEIEIIEHUE, OCHOBHOM
MPHU3HAK KOTOPOTO YKa3biBaeT Ha 3()(EeKTUBHBIN METO/] paclioO3HABAHUS ONPEACIIEMOro 00bEKTa.

OnpenenyM noHuManue Kaxk 3HAHUe Mecma dleMeHma 6 cucmeme. ITO OIpeeTIeHHe
sBiigeTcs 3pGEKTUBHBIM, T.K. AT CIACAYIOMINI METO/I PACTIO3HABAHUS IIOHUMAHUS»:

1. yTOYHHUTH cHCTEMY KaK MaTepHalIbHYIO, TAK U a0CTPAaKTHYIO (BBIIBUTH €€ DJIEMEHTHI,
CYIIECTBEHHbBIC AJIsl PELLICHUS TOW WJIM UHOM 3a/1a4M);

2. YTOYHUTH OTHOUICHUS, CYIIECTBYIOIINE MEXIY dJIEMEHTAMH;

3. BBIABUTH (PYHKIIHIO KQXKIOTO JIEMEHTA.

[Tponenannas paboTa TO3BOJUT MPU H3YyYECHUH KAKOTO-IMOO TpeaMeTa, sBICHUS W T.II.
y3HaTh TO MECTO, KOTOPOE OHO 3aHMUMAET B CHCTEME, M OBICTPO HAMTH MECTO U CaM 3JIEMEHT, a TaK¥Ke
WCIIOJIB30BATh JIAHHBIN 3JIEMEHT (IIPEIMET, SIBJICHUE) I PEUICHNS TOW WIIK HHOH 3a/1auu.

Taxk, HanpuMep, BO BpeMs TI0OOT0 SK3aMeHa B BY3€ U IIKOJIe Ha3bIBACTCS UJIM MTOKA3bIBACTCS
KaKou-1100 mpeaMET (3JIEMEHT) U IIPOCAT yKa3aTh, JIJIS Yero ATOT MpeaMET MpeaHa3HaueH, K KaKou
CUCTEME OH IPUHAJICKUT, T.€. IPOBEPSIETCS 3HAHUE MECTa dJIeMEeHTa B cucTeMe. ToT, KTO He 3HAeT
COOTBETCTBYIOIIIEE MECTO DJIEMEHTA B JAHHOW CHUCTEME, ITOTyJaeT HEYOBICTBOPUTEIBHYIO OIICHKY,
YTO CBUJIETEILCTBYET O HEMOHUMAHHUM YK3aMEHYIOLUMCS U3YYE€HHON TEMBI.

D¢ dekTuBHOE OmMpeaeeHne MOHITHS SIBISETCS paOOTAIONIUM TOHSITHEM, TAeT OBICTPHIN
croco0 pacro3HaBaHUs UCKOMOTI'O MPeIMETa, 0 KOTOPOM T'OBOPHUTCS B ompejiesieHuu. Tak, eciu Mbl
Oy/ieM HCIIONIb30BaTh MOHSTHE «TIOHUMAaHHE», JAaHHOE B TIEPBOM CIIydae, Mbl MOKEM OOYYHUThH H
caMoil NIeATeNbHOCTH IO TMOHMMaHuio. Hampumep, MO NOHMMaHMIO TEKCTa, KOTOPBIM MOXKHO
paccMaTpuBaTh KaK CHCTEMY TEKCTOBBIX JIeMeHTOB. [lociemHie cTaHOBSTCS MMOHSITHBIMH TOJIBKO B
TOM ciy4ae, €CJIi U3BECTEH BECh TEKCT XOTS Obl B OOIIMX YepTax. A 3TO BO3MOXKHO TOJIBKO MpPHU
MOBTOPHOM 4TeHWHU. OTCIO/Ia BBIBOA: INPH MEPBOM TPOUYTCHHUU JaXKe TEOPETUUYECKH HEBO3MOXKHO
MOHMMaHHE HE3HAKOMOTO TEKCTa.

Utak, »¢p¢dekTuBHOE ONpEeACNEeHUE HOHUMAHUSA KAK 3HAHUS Mecma d1eMeHma 6 cucmeme
obnazaer OONBLIONW HBPUCTHUECKOW Harpy3kod. VIHTepmperanuss TepMHHA <(IOHMMaHHUS» Ha
YUTATENILCKON JESITETBbHOCTH JaeT HaM MacCy HWHTEPECHBIX IMPAKTHYECKUX PEKOMEHIAIHNN TI0
OpraHu3aIMK [poIecca OBIAICHUS TAKUM BaXKHBIM BUJIOM JIEATEIbHOCTH KaK IOHUMaHHUE.
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PA3PABOTKA METOJ0OB UHTETPATUBHOM HEJAT'OI'MKH ITPH TOAJAEPKKE
NHO®OPMAIIMOHHbIX TEXHOJIOI'MU B MEJIUIIUHE

3axapoB A.A., [lonomapes B.B., Ymrakosa JI.A.

O3épckutl mexunonoeudeckuti uncmumym — gunuan HUAY MUDU
2. O3épck, Yenadbunckas obnacme

4507950@gmail.com

Konnenmus JTaHHOMU pa3paboTKu paccMaTpuBaeT npobiiemy MOBBIIICHUS
IIPOU3BOJUTENILHOCTH JIIOJEH MHTEIUIEKTYaJIbHOTO TPYZa, B KOTOPOM OTpa)K€Hbl UAEH MHTErpaluu
o B.C. be3pykoBy. B ocHOBe HHTETrpallMOHHBIX MIPOLIECCOB JIeXkKAT KaueCTBEHHbIE ITPe00pa30BaHUS
BHYTPH Ka)KJIOTO JIEMEHTA, BXOJAIIET0 B CUCTEMY, WM Bceil cuctemsl. HoBr3Ha Halero nogxona
COCTOMT B TOM, YTO OH JaeT BO3MOXKHOCTb OrPAaHUYUTH JIABUHY OECIOJIE3HOW OTYETHOMN
JESTEIbHOCTH U MOAHSTH IPOU3BOJUTENBLHOCTD TPY/1a Me1arora, poBe/s LEJIbIi psij UCCIIeJOBaHUM
C JIoKa3zaTeabHOU 0a30ii.

Kniouegvie cnosa: unopmanysi, UHTErpaTUBHAs M€Jaroruka, Mpou3BOJUTENILHOCTh TPYAa
nejarora.

DEVELOPMENT OF METHODS OF INTEGRATIVE PEDAGOGY WITH THE
SUPPORT OF INFORMATION TECHNOLOGIES IN MEDICINE

Zakharov A.A., Ponomarev V.V., Ushakova L.A.
OTI NRNU MEPhI, Ozersk
4507950@gmail.com

The concept of this development considers the problem of increasing the productivity of
people of intellectual occupation, which reflects the idea of integration according to Bezrukov V.S.
The basis of integration processes are qualitative transformations within each element of the system
or the whole system. The novelty of our approach is that it makes it possible to limit the amount of
useless reports and raise the teacher's productivity by conducting a series of investigations with an
evidence base.

Keywords: information, integrative pedagogy, teacher's productivity.

[Tpon3BOIMTENFHOCTE TPYyZla - ATO W3MEHEHHE B TpOIlecce TPYy/a, COKpalmaroniee padbouee
BpeMsi, OOIIECTBEHHO HEOOXOAMMOE JUIsi TPOM3BOJCTBA JAaHHOTO TOBapa, TaK YTO MEHbIlee
KOJIMYECTBO TPYJla MPHOOPETAET CIIOCOOHOCTh MPOU3BECTU OOJIBIIIEE KOJIMYECTBO MOTPEOUTENHHOM
CTOMMOCTH;, TPOU3BOUTENLHOCTD TPY/AA MPEnoAaBaTes Py OCBOSHUH U MPOBEPKE TUAAKTHUECKUX
€IMHHUIL] IEPBOTO YPOBHS YCBOCHUS 3HAHUI

UroObl pemuTh MOCTAaBICHHYIO 3a/ladyy, HaM HYXKHO TMPUBECTH OTpEAeNIEHUsS OCHOBHBIX
TEPMHUHOB, KOTOPBIC BXOOAT B COCTAB 3TOU 3aJa4uu, 1 nepe(bopMmepOBaTL €ro, TaK KaK OH OTHOCHUTCA
K BOIIPOCY HYJIEBOTO YPOBHS. A Tak)Ke HAWTH SIBHBIC M CKPBITHIE MPEANOCHUIKH BOMPOCA, KOTOPHIE
MOTYT OBITH KaK HUCTUHHBIMHU, TAK U JIO)KHBIMU. 9TH Iarv o3BOJISIT C(i)OpMYJ'H/IpOBaTB CEMAHTUYCCKU
MIPaBWJIbHBIN BOIIPOC, HA KOTOPHIN BO3MOKEH KaKON-I100 OTBET (MCTUHHBIN WIIH JIOKHBIN), a TAKKE
BOBpPEMA pPACIIO3HATH CEMAHTHUYCCKHU HeraBI/IJ'II)HI)II\/'I BOIIPOC, Ha KOTOpI)II\/'I BOO6H.[€ HEBO3MOXKCH
OTBET (HM UCTHHHBIN, HU JTOKHBIN). PsiT CKPBITHIX MPEAMOCHITOK MBI IMTOJIYIUM U3 aHATTN3a OCHOBHBIX
MOHATHI pacCMaTPUBAaEMOTO BOTIPOCA.

CornacHo BBIBOAAM, cIelNaHHBIM MA.ML.H. becnanpko B.II. BbimensieTcss deTeipe ypOBHS
YCBOGHHUS:

I ypoBeHb 0 OydeHus — 3HaHHsI-3HAKOMCTBAa. Ero mpu3HaKu — yMeHHe 00ydaromierocs
OII03HATh, PA3JINYUTh 3HAKOMBIN €My paHee IPeIMET, SIBJIEHUE, ONPeIeICHHYI0 HH(OPMALIHIO;
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II ypoBenp — 3HaHus-xonuu. IIpu3HaKu 5TOro0 ypoOBHS — YMEHHE II€pecKa3arh,
penpoaylupoBaTh paHee YCBOCHHYIO Y4€OHYI0 HH(POPMALIUIO;
III ypoBeHb — 3HaHusA-ymMeHUA. Ero BaKHEHIIME NPU3HAKM — YMEHHE IIPUMEHUTH

MOJIy4E€HHBIEC 3HAHUSI B IPAKTUYECKON NESTEIIbHOCTH;

IV ypoBeHb — 3HaHUA-TpAaHCPOPMALIMU, YMEHHE TIEPEHECTH MOTyYCHHbIC paHee 3HAHHS Ha
pellIeHre HOBBIX 33/1a4, HOBBIX MPOo0sieM. DTO ypOBEHb TBOPYECTBA.

Ha BasxHOCTH OCBOCHHMS IEPBOTO YPOBHS 00yueHus: oopatii BHuManue becransko B.IT.

CdopmynupoBanHslii Bonpoc: «Kak MOBBICUTH MPOU3BOIUTEIBHOCTh TPYAa MpenoaaBaTens
IIPU IIPOBEPKE JUIAKTUUECKUX €AMHHUIL IEPBOTO YPOBHS YCBOEHUS 3HAHUI?" MbI pa3zieinseM Ha JBa
MOJIBOIIPOCA, OTBETHB Ha KOTOPHIE MOJIYYUM OTBET Ha BOIPOC, C(HOPMYIUPOBAHHBIN KaK OCHOBHOM
Bompoc cTatbu. [locie 3Toro nmpeodpazyeM ero ciaeryronum 00pa3om:

(a)" Kakum 00pa3oM NOBBICUTH MHPOU3BOAMTEIHLHOCTh TpPyAa MpenoiaBaTelis, APYyTUMU
CIIOBaMH, KaKH€ HMMEIOTCS METOJbl TMEJaroruKd, MO3BOJISIOIIME COKpPAaTHTh padodee Bpems
npenojaBaTesiss Ha MPOBEJECHUE KaueCTBEHHOro OOyYeHHS U MPOBEPKY NUIAKTUYECKUX EIUHUIL
[IEPBOr0 YPOBHS yCBOEHUS 3HaHUM?"

(6) "KakuM o00pa3oM MpOU3BECTH OOJIbIIEEe KOJWYECTBO IOTPEOUTEILHONH CTOMMOCTH,
JIPYTUMHU CJIOBaMM, KaKM€ MUMEIOTCS METO[bl, MO3BOJISIIOIIME YBEIMUYUTh KOJUYECTBO CTYIEHTOB,
KOTOPBIE 3TH 33JIaHUS BBITOIHIIN?"

CymiecTBYIOT 1Ba METO/A: JIMHEHHBIA U MHTETPATUBHBIM.

JluneitHpIiioueHs yno0eH Il TUIaHUPOBAaHUS pab0vyero BpeMEeHHU MPEenojaBaTelis, HO He AJis
IIOJIy4EHUS TJIABHOT'O pe3yJibTaTa IeAaroru4eckoro mnpouecca.

B Hameli pa3paboTKe MBI IPUMEHSIEM paspaboOmanHblil HAMU KOMNbIOMEPHBIIU MPEHANCED,
ELECTRA-10 [2], 6 komopom nipumenensl metobl [Tudaropa, B.C. Conosbesa, lllaranosa B.®.,
lanpniepuna U Ap., KOTOPBIH perraeT NocTaBlIeHHbIE HAMU B IaHHOM KOHLICTIIIUY 33/a4u.

bubnuorpadudeckuii cnucox
1. Becnanpko B.II. O6pa3oBanue u 0OydeHHE C Y4acCTHEM KOMIBIOTEPOB (T€aroruka
TpeTbero Teicsiuenetusi). — Mocksa-Boponex, 2002. — 355c¢.
2. 3axapoB A.A. VHTerpaTWBHBI MOAXOJ HA 3aHATHAX IO OOYYEHHUIO TIEPEBOAY C
MHOCTPAHHOTO sI3bIKa Ha pycckuil. COOpPHUK JTOKJIQJ0B HAyYHO-IIPAKTUYECKON KOH(pepeHIH «/{Hn
Hayku — 2008», — O3épck: OTU MUDU, 2008. - C.155-156

NHHOBAIIMOHHASA TEXHOJIOI'YMS B OBYYEHUU OCHOBAM MATEMATUKHU
Kazapunos 1.B.

«lIpuxnaonoe obpazosanue CHI »
2. Mocxea

study@igor-kazarinov.ru

Ha ocHOBe NMpUHIMNHATBEHON pa3HULIBI MEXAY NOHATUIAMH "3amoMuHaHue" U “3HaHHEe” ObLT
pa3paboTaH MHHOBAIMOHHBIA METOJ TPEHUPOBKU CTYJEHTOB, YTOOBI JOOUTHCS KOHLENTYalbHOTO
MMOHMMAaHUsI OCHOBHBIX MOHATUN MaTeMaTUKU. MeTo/1 OCHOBAaH Ha OTKPBITUSX B 001acTH 00y4eHus,
crenaHHelx B 1960-x romax W3BECTHBIM aMEPUKAHCKUM HccienoBatesnieM U ¢umocodom]l.
PonomXa66apnom. Bropoli HMHHOBallMOHHBI METOJ — NpocTo U SPQPEKTUBHBIN crocod
TPEHUPOBKU TaOMUIBl YMHOXKEHHUS (CIIOKEHHs, JeleHuss W BbluuTanus). Ob0a wmerona
SBJIAIOTCSIMEHTAJIbHBIMU U HE TPEOYIOT 10pPOrOCTOSIIIEr0 000pyI0BaHUS.

Knrouesvie cnosa: 0CHOBBI MaTEMATHUKH, 3aIIOMUHAHKE, 3HAHUE.
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INNOVATIVE TECHNOLOGY IN TEACHING THE BASICS OF MATHEMATICS
Kazarinov I.V.
"Applied Scholastics CIS", Moscow
study@igor-kazarinov.ru

Basing on the fundamental difference between "remembering" and “knowing” an innovative
method of training students was developed. It is aimed at a conceptual understanding of the basic
concepts of mathematics. The method is based on the discoveries in education made by the famous
American researcher and philosopher L. Ron Hubbard in the 1960s. The second innovative method
IS an easy and effective way of training the multiplication table (or addition table, subtraction table,
division table).Both innovative methods are mental and do not require any expensive equipment.

Keywords: basics of mathematics, remembering, knowing.

Marematuka u €€ TEpMUHOJIOTHS SIBJISIIOTCS OCHOBAMU ISl BceX TOUHbIX HayK. K cokanenuto,
HECMOTpsl Ha Bce Oosbliee NMPUMEHEHHE HOBEWIIMX CPEACTB I BBIYMCICHUM U KOMIIBIOTEPOB,
YpOBEHb MAaT€MaTHYECKOW I'PaMOTHOCTH B LI€JIOM IIOCTOSIHHO CHMKaeTcsi U B Poccuu, U Bo BcéM
mupe. (O6 3TOM TOBOpPAT OYEHb MHOTME MCTOYHHUKH, Kacamoluecs o0pa3oBaHHUS U €ro
3¢ hekTHBHOCTH.) XOTSI, Ka3aJI0Ch OBI, IOJDKHO OBITH COBCEM HA00OPOT.

Bcero oaHo naHHOe M3 JMYHBIX HAOJIIOAEHUI: MPOBEPsisl BBIUMCIEHUS HA Pa3IMYHBIX
KaJbKYJIATOPax Ui TeIe(OHOB M CMApT(HOHOB, s BCTPETHII OJHO YCTPOMCTBO, HA KOTOPOM TIpH
nenenuu 5 Ha 0 mosyyanoch 0, a Takke JBa yCTpOWCTBa, Ilie Nmpu jAeneHuu 5 Ha 0 moiydanach
0eCcKOHEeUHOCTh. XOTSI OOJNBIIMHCTBO YCTPOWCTB COBEPIICHHO BEPHO IMHUIIET, YTO TaKas ONeparus
ABJISICTCS HEOMYCTUMOMN. To ecTh 1axke y HEKOTOPBIX IPOrPAMMUCTOB, CO3/1AI0LIUX ITPOrpPaMMBbl IS
KPYITHEHIITNX MUPOBBIX KOMIIAHHUN, HET YETKOTO MOHUMAaHUS HAaYaJIbHBIX JAHHBIX MATEMAaTHKH.

3Ha4yuT, Mbl Ha0II0AaeM OOPATHYIO KOPPEJIALUIO — YeM OO0JIbIIE YUCIO «YMHBIX» YCTPOHUCTB
U UX MOILb, TEM XYyX€ YPOBEHb MaTe€MaTHYeCKOH TIpaMOTHOCTH B uenoM. llomywaercs, d4ro
JanbpHeiIee cieJoBaHue 10 MyTH Iporpecca OyAeT TOIAbKO yXy/IaTh CUTyaluto. I ae ke Bbxon?

Kax rosopun mpodeccop [Ipeodpaxenckuii u3z «Cobdaurero cepamar: «Pazpyxa — B rojoBax!»
[TosToMy 111 KapIMHAJBHOIO HW3MEHEHMsS CUTYalluM HY)XHbl HMHHOBallMM OOy4YyeHHMs HE Ha
TEXHUYECKOM YPOBHE, a HA MEHTAJILHOM U TIOHSATHIHOM. W Takrie MHHOBAIIMH CYIIECTBYIOT M JIABHO
JI0Ka3aJIi CBOIO MOTPSICAIONLYI0 3((HEKTUBHOCTD. Sl TOBOPIO 00 OTKPBITUAX B 00YUEHHH, CAETaHHBIX
M3BECTHBIM aMEPUKAHCKUM uccieaoBareneM u guiocodom JI. PonomXab6apmom B 1960-¢ roasl. B
90-x romax OHM OBLIM NEPEBEICHBI HA PYCCKUH SI3bIK U celyac ¢ HUMHU MOXKHO MO3HAKOMUTHCS
nrobomy xenatoriemy [3]. Toraa sxe nosiBunack opranusaius «IIpukinagHoe oopazosanue CHI» [2],
KOTOpasi 3aHUMAETCsl paclpocTpaHEeHHeM HH(opMaluu 00 3THX HMHHOBALMOHHBIX TEXHOJOTHSX,
MOATOTOBKOM CHELMATUCTOB M OOyYEHHEM BCEX JKENAIOIIUX MPUMEHATh 3TH 3S(P(eKTHUBHBIE
TEXHOJIOTUH B CBOEH KM3HU U 00YUYEHUHU.

S y3Ha1 00 ATHX OTKPBITUAX U Ha4ajl UX u3ydarb B 1997 roay, ¢ TexX mop nosydusa OrpoOMHBII
OTBIT B MPUMEHEHUH ATUX JIaHHBIX C TPOMAJHBIM KOJMUYECTBOM Jtojiel. Ha ocHOBe 3THX OTKpBITUI
MHO# ObIITH pa3paboTaHbl OU€Hb NPOCTHIE, HO MPU 3TOM BBICOKO3(P(PEKTUBHBIE METO bl TOCTUKEHUS
KOHIIETITYaJIbHOT'O TIOHUMAaHHs OCHOB MaTeMaTHKH JUIs JIIOOOT0 yJallerocs, CTyJeHTa Ui YeJIOBeKa,
YKEJTArOIIETO MOHATh ATy HayKy [1].

[TonHOCTBIO O03HAKOMUTH C OTKpbITHsIMH Pona XaO0appa, kacaroummucs oOyueHUs,
HEBO3MOXKHO JIaK€ B HECKOJIBKUX JIEKIUAX. OCTaHOBIIOCH JIMIIb Ha Mape KIIFOUEBbIX MOMEHTOB:
Xab0apa 4€TKO OnMucall pa3HUILY MEXAY MOHATHIMU «3HATh» U «TIOMHUTBY», U XOPOIIO 3TO YCBOMB,
s cran JoOMBaThbCi MOTPACAIONIUX PE3YJIbTaTOB C YYEHHMKAMHU. B OOBIUHBIX MIKOJIAX MOXHO
yCIBIIIATh OYEHb MHOTO «HAy4YHBIX MWJIEH» Mpo JeBoe-NpaBoe MOJyLIapue, MOTOPHYIO U
SMOIIMOHAIBHYIO TMaMITh M TPOYHE TICUXOJOTUYECKHUE HJeH, KOTopbie (yBbI!) aOCONIOTHO HE
MOJITBEPKIAIOTCS peallbHbIMU pe3yabTaTaMu B oOyueHHH. 1o ¢akTy eTMHCTBEHHBIM KpUTEpUEM
YCHENHOCTH 00yUeHHE SIBISIETCA HE YMEHHE «BCIIOMHUTBY» KaKHe-TO (PaKThl, 3aKOHBI WIIN JaHHBIE U3
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IIKOJIBHOM WJIM YHHUBEPCUTETCKOW MpPOTrpaMMbl (XOTsS 32 TAKOE YMEHHE MOXKHO IOIYYHUTh AaKe
OTJIMYHYIO OLIEHKY Ha K3aMeHe! ), a yMeHHe IPUMEHNTh JaHHOE B )KU3HEHHOM cuTyauuu. Hanpumep,
€CJIM YEJIOBEK 32 MUHYTY BCIIOMHUT, I'/I€ HaXOJIUTCS TOPMO3 y MAIIMHBI U BEPHO OTBETUT, TO Ha
9K3aMEHE OH MOXKET IIOJIY4YHUTh «OTIMYHO», HO Ha JOpOre CEKyHIHOE 3aMeIlaTelIbCTBO C
HaXO0XJAECHUEM TOPMO3a MOXKET CTOMTh MY JKU3HHU!

[TosrydaeTcs, 4TO BCE NMOMBITKHA «Pa3BUTH» MAMATh MOTYT JaTh IOJOKUTEIBHBIN PE3yJIbTAT
Ha 3K3aME€He, HO JUIsl yCleXa B JKU3HU HYXHO KOHUENTYaIbHOE 3HaHUe KAaKOro-TO JAHHOIO, YTO
[OJIpa3yMeBaeT TOJbKO W HCKIIOUUTEIbHO MIHOBEHHOE, YBEPEHHOE M 4YETKOe oOelicmeue —
¢usnveckoe WM yMCTBEHHOE. (DTO, KCTAaTH, IOKA3bIBAET — B YEM HECOBEPILICHCTBO COBPEMEHHBIX
9K3aMeHOB! Benp M3BECTHO MHOXKECTBO INPUMEPOB, KOIZA 30JI0THIE MEIAIMCTHl CTAHOBWJINCH B
YKU3HU CEPBIMU 3ayPsIAHOCTSIMU. )

Pa3zpaGoranHass MHOW MeTOIMKAa TPEHUPOBKM YUEHHKA JI0 KOHIIENTYaJIbHOI'O YCBOEHHS
OCHOBHBIX MOHATHIA MaTeMaTukH [ 1, ¢.5-11] ocHOBaHa KMEHHO Ha 3TOM (YHJIaMEHTAIHLHOM OTINYHAN
«3allOMHUHAHUS» OT KOHLENTYaJbHOIO 3HAHUSA — KOIZIA YEJOBEK IIOMHUT, EMY HY)KHO HEKOTOpOE
BpeMs Il NOJIyYEHUs 3allpallliBaeMOro CJIOBAa WM JEWUCTBUA, a KOTJA OH 3Haem, OH OTBEYAeT
MIHOBEHHO, YBEpPEHHO W 0€3 JUIIHUX JeHCTBUH TuIAa JABWKEHMH IJ1a3, IOBOPOTOB TOJIOBBHI,
C)KMMaHUN pyK U HanpspKeHHs yactel Tena. Korna yenoBek 4To-To 3HAET, 3TO HE TpeOyeT OT Hero
HanpsHKeHNUs BHUMaHUA, YTOObI IOHUMATh — 3HAET JIM OH 3TO WM yXe 3a0bli1, He 3a0yA€eT JIM OH 3TO
Ha dK3aMEHe U npouee. 3HAHUE HUKAK HE yXY/IIaeT CaMOYyBCTBHE YEJIOBEKA — 3HAIOLIUI YelOBEK
YBEpEH B ceOe U HaXOJUTCS B OTIIMYHOM HACTPOCHUHU.

B maremaruke cymecTtByeT ABa YpPOBHS INOHMMaHusA. lIepBelii — 3TO KOHLENTyaJlbHOE
IIOHMMaHHe TepPMHUHOB. Korja 4ejaoBek 3HaeT TOYHO, YTO O3HAYAET KaKOE-TO IIOHATHE U 3HAET — JUIA
YEero OHO HYXKHO U KaK ero MOoxHO npuMeHaTh. Kak ormerun JI. PonXa606apa [3, ¢.71-73], cambiii
IIPOCTOM CIOCOO YCBOMTH HOBOE CJIOBO — 3TO COCTABJIATH ¢ HUM NpeanoxeHus. CylecTByeT COBET:
9T00BI pa300paThCs caMmoMy, 00bsicHUTE Apyromy. [Ipu sToM BBl OyeTe HCIoJIb30BaTh HOBOE CIIOBO,
Y OHO CTaHET poaHBIM. [10 3TOM NpuYKHE JIEKTOPHI TOHUMAIOT IPEIMET rOpa3o Jydlle CIyIIaTeleH.
OdeHb 4acTo 3TOT YpPOBEHb MPOCKAKUBAIOT U MEPEXOIAT KO BTOPOMY YPOBHIO — YMEHHIO BBIIIOJIHATH
MaTeMaTHUYECKUE NENCTBUA. SICHO, 4TO, HE yMes yMHOXaTb, BBIUYUCIIATH NPOU3BOAHYIO, PELIaTh
yYpaBHEHHE U Ipouee, HEBO3ZMOXKHO MOJYYUTh PE3yJIbTaThl C MOMOIIbI0 MaTtemaTuku. Ho ecnu y
YeJI0BEKA HET MEePBOr0 YPOBHsI TOHUMAaHUS, TO OH Oy/1eT HalTOMUHATh KOMITBIOTEP, KOTOPBI MOXKET
clenaTh JOObIe BBIUMCIICHMS, HO HE MOXET caM IIOCTaBUTh 3a/Jady U 3alucarbh ypaBHEHHE.
Hanpumep, CTyI€eHT MOKET IPEKPACHO HAXOAUTH IPOU3BOAHBIE, HO HE IOHUMATh, YTO OH MOXET 3TO
MIPUMEHSTDH NPU PEUICHUH 3a/1a4 B GU3UKE, TaK KaK OH HE MOJIYYHJI KOHIENTYaJIbHOTO TOHUMaHUS —
YTO 7K€ TaKOE MPOU3BOAHAS U JUI YETO €€ MPUMEHSIIOT.

HmeHHO He10paOOTKHU B KOHIIENITYaJbHOM MOHUMAHUH TEPMUHOB CO3/IAI0T CAMYIO OOJIBIIIYIO
npobiemMy B coBpeMeHHOM o0ydeHHH. C JOCTHIKEHHEM BTOPOTO YPOBHS MOHMMAHUS — YMEHHS
BBIUUCIIATh — Jefla O0CTOST HECKOJIbKO JIydlle: CYHIECTBYET MHOIO IPEKPAacHBIX 3aJauHUKOB,
UCIOJIb3YSl KOTOPBIE MOKHO IIOJyYUTh HABBIKM BbluMciaeHHs. Ho 37ech TOXkEe MOXKHO yCKOPUTH
YCBOEHHE, €CJIM OCO3HATh HHHOBAIIMOHHYIO PA3HUILY MEKIY «3HATh» U «IIOMHUTH.

OcHOoBaHHass Ha TOM k€ (YHIAMEHTAJIBHOM MPUHIUIE KOHLENTYaJbHOIO 3HAHUS
TPEHUPOBKA JJIsl TaOJIHIL CIIOKEHUS U yMHOXKeHus [1, ¢.12-16] Hen3MeHHO U ObICTPO yBeIWYHBaIa
CKOpOCTh CuéTa YYEHUKOB HaBcerja. M omsaTh — 3HaHMe TaOJMIl YMHOXXEHHUS HMKaK HE BIIUSIIO
HEraTUBHO Ha COCTOSIHUE YYEHHMKOB. S cuMTao, 4To eciu Obl B LIKOJIAaX TPAaTWJIM BpeMs Ha ATy
TPEHUPOBKY, a HE Ha peIlIeHHE Pa3HbIX NMPUMEPOB C LENIbI0 HAYUYUTH JIeTe ObICTPO M YBEPEHHO
CUMUTATh, TO PE3yNbTaThl ObLIM Obl HAMHOTO Jydile. Beab cHavana yvar andaBuT, a MOTOM y4yaTcs
yuTaTh ObIcTpO. Tak ¥ B MareMaTHKe ObLIO ObI Jydllle CHayaja BIYYMTh BCIO TaOJMIly CIOXKEHUS
(MBI Beqb BCE paBHO XOTHUM, YTOOBI BCE YMEIH TOYHO W OBICTPO CKIIAIBIBATH!), a TOTOM, YBEPEHHO
3Hasl CJIOKEHUE, MOYKHO PEIIATh 3a/1a4M Ha CJIOKEHUE. DTy HHHOBAIIMOHHYIO UJIEI0 (TPEHUPOBKY 10
MIOJIHOTO 3HAHMS CJIOKEHUS) MOKHO JIETKO MPOBEPUTh HA MPAKTHKE U CPaBHUTH 3aTpaThl TPYyAa,
BPEMEHU U HEPBOB.
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PaccmoTpeHHbBIE MHHOBAIMOHHBIE MEHTAJBHBIE METOJbl XOPOIIM TEeM, YTO HE TPeOYIOT
HUKaKUX 3aTpaT Ha oOOpyZOBaHUE, XOTA A MX 3(PPEKTUBHOIO HCIIOJIB30BAaHUS HEOOXOJUMO
MOTPATUTh HEKOTOPOE BpeMs Ha JIeTallbHOE O3HaKomiieHue ¢ oTkpeiTusiMu JI. Pona XabG6apaa B
oO0yuyenuu. Ho 311 3aTparhl BpeMEHU U YCHIIMH ObICTPO KOMIIEHCUPYIOTCS 3HAYUTEIBHO BO3POCIIEH
3¢ (HEeKTHBHOCTHIO 00pa30BaTEILHOTO MPOIlecca.
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EJJMHUIIA U3MEPEHUSI 3HAHUM CTYJIEHTOB
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CuuTaercs, 4To OLlEHKa OTHOCUTCS K YUCTO-CKAJISIPHBIM BEJIMYMHAM, JUISI 3HAYEHUN KOTOPBIX
OTIpPEJICJICHO JIMIIb COOTHOIICHHWE IOpsAKAa W HE OIpeleseHa omnepanus ciaoxeHus. OUeHKH
YCIIEBAEMOCTH: «OTIIMYHOY, «XOPOILIOY, «yIOBICTBOPUTEILHOY, «HEYAOBIECTBOPUTEILHO» U «OUCHB
IUI0X0» O00pa3yloT YHUCTO-CKAJSPHYIO BEIMYMHY, MO0 MEXIy HUMH YCTAHOBJIEH (IIPUHST)
orpeJiesieHHbINH NopsiioK. Ho GeccMBICIEHHO TOBOPUTH O CyMME OLICHOK: OT «CJIOKEHHS» OLIEHOK
«YIOBJICTBOPUTEIHLHO» U «HEYIOBIECTBOPUTEIBHO» («3» U «2») HE MOIYIUTCS OIEHKA «OTIUIHOY
(B E»2»=»5»).

Kniouegvie cnosa: cucrema OIICHWBAaHUS, YUCTO-CKAJSApHAs BEIUYMHA, OECCMBICICHHOCTb
TPaTUIIMOHHBIX OIIEHOK

UNIT OF STUDENTS’ KNOWLEDGE MEASUREMENT
Komarov AA, Zakharov AA
OTI NRNU MEPhI, Ozersk
450795@mail.ru

It is assumed that a mark refers to purely scalar quantities, for the values of which only the
order ratio is defined but the addition operation is not defined. The marks "excellent", "good",
"satisfactory”, "unsatisfactory™ and "very bad" are purely scalar values because a certain order is
established among them. But it is pointless to talk about the sum of marks: when adding the marks
"satisfactory™ and "unsatisfactory” (3" and "2"), the result is not "excellent” ("3" + "2" = "5").

Keywords: estimation system, pure-scalar value, meaninglessness of traditional marks.

Ha nepssiii B3 TpeHaxepsl Jnektpa 10 BBINISAAT Kak cUCTeMa TeCTOBBIX 3ajaHuid. Jla,
MX 3a7a4a JEHCTBUTEIBLHO COCTOUT B IPOBEPKE 3HAHMI, HO B UeM COCTOMUT oTiinune? [IpuBbIYHbIE C
HEKOTOPBIX TOP TECTHI MO3BOJISIIOT BRIYUCIUTH cpenuuit 6amt. Ho 6amn vero? Uro takoe cpemHss
onieHka? Uro ona uzmepsier? K kakomy THUIy BEJTMYUH OTHOCUTCS OLl€HKa?
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CuuTaercs, 4To OLIEHKAa OTHOCUTCS K UNCTO-CKAJIIPHBIM BEJIMYMHAM, Ul 3HAUYEHUI KOTOPBIX
OIIPEJICJIEHO JIMIIb COOTHOILICHHME IOpsAJKa U HE OIpelesieHa omnepauus ciaoxeHus. OLeHKH
YCIIEBAEMOCTH: «OTIMYHO», «XOPOLIO», «YIAOBIETBOPUTEIBHOY, «HE-YIOBIETBOPUTEIBHO» U «OUYEHb
IUIOX0» OOpPa3ylT UHUCTO-CKAISIPHYIO BEJIMYMHY, HOO MEXAYy HHUMHU YCTaHOBJIEH (TPUHSAT)
orpezaeneHHbld nopsioKk. Ho 0eccMbICIEHHO TOBOPUTH O CyMME OLIEHOK: OT «CJIOXEHHS» OLEHOK
«yIlOBJIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHO» («3» U «2») HE MOIYUYUTCS OLEHKA «OTIMYHON»
(«BH»t»2»=»5»).

K coxainenuto, B psajie CilydaeB 3Ty, HE UMEIOILYIO CMBICIIA, OIIEPALIIO COBEPILAIOT B CUCTEME
o0Opa3oBaHMs, KOTJa HAXO/IT TaK HA3bIBAEMbBIH «CPEAHHIA Oam» yCIIeBaeMOCTH. DTO TO ke CaMoe,
KOTI'JIa HaXOSAT CPEAHIO0 TeMIepaTypy 00JbHOI0, CKJIaIbIBasi TEMIIEPATypy YTPEHHIOK C BEYEPHEH.
Cpennuii 6ayqul HAYEro HE OMUCHIBACT. DTO W B Cllydae, KOTJa NpenojaBaTeib MO OLEHKaM
olpenesseT cpeAHUi O6aul 3a ceMecTp, Tak U B CiIydae ¢ TeCTaMM, KOIJa 3a MPOLIEHT IPaBUIbHO
BBITNIOJTHEHHBIX 3a/1aHUI BBICTABIISIETCS OLICHKA.

Ho nouemy ke nprxuiiach Takas HOpo4Has IpakTuka? Bo-niepBbIx, IMeeTCsi HEOOX0IMMOCTh
B BBICTaBJICHUM OLIEHOK. JTOoro tpedyer ['occTtaHmapT, BO-BTOPBIX, ATO- MOHSTHO, MPUBBIYHO U
IPOCTO.

Ho nouemy ’xe He BHJHAa NOPOYHOCTh JaHHOW MpPakTUKU? Bo-nepBbIX, HE XOUYETCS BUJETH,
BO-BTOPBIX, HEU3BECTHO, YTO BUJETh U HE SICHO, B YEM COCTOUT OPOYHOCTH?

CrpemiieHne U3MEPUTH YCIIEXH CBOMX IMOJONEYHBIX — 3TO XOPOILIO, 3aKOHHO, IPAaBUIIBHO,
HayyHo. Hayka HaumHaercs Tam, rue ectb usMmepeHue. Ho uro moxo? Ilnoxo To, uto HE TO
CKJIaJpIBaeM. A 4TO HaIO CKIAAbIBaTh? BO-TIEPBBIX, CIOXKHUTH CUCTEMY HEOOXOIMMBIX y4eOHBIX
3JIEMEHTOB H3Y4aeMOW JUCLUIUIUHBI, KOTOPbIE HPEICTABIAIOT COOOW crenu(pruecKue eAUHULbI
coJiepKaHusl 00ydeHUsI, BO-BTOPBIX, ONPEIEIUTh THII JIUYHOCTH CTYJIEHTA; B-TPETHHX, Pa3padboTarh
TpeHaxep, Kak B OyMa)KHOH, TaK ¥ B KOMIIbIOTEPHOI Bepcuu, O6aroiaps KOTopoMmy OyaeM IpoBepsITh
3HaHUE BCEX HEOOXOAMMBIX y4eOHBIX 3JEMEHTOB. A B KaKUX EAMHUIAX MBI OyneM H3MepsTh
Ka4yecTBO UMeroIuxcs 3HaHui? Bo Bpemenu. Kax/iplil CTyieHT BBINOIHAET 3aJlaHus A0 TeX HOop U
CTOJIBKO pa3, ITOKa BCE 3aJaHUsI He OYAET BBIOJHATE 32 ONTUMAaJIbHOE BPEMSI.

[Tpu oOydenuu, HarpuMep, My3bIKAJIbBHOMY MacTepCTBY TpeOyeTcs 3HaTh HE TOJIBKO CEMb
HOT, HO KO€-YTO €Ille, a MPU HCIOJHEHUU MY3BIKAJIbHOIO MPOU3BEICHMS BaXKHa €I1e U CKOPOCTh
ucnoiHenus. Ilpu moAroroBke, Hampumep, KapaTHcTa TpeOyeTcs 3HaTh 0a30BbIE JBHKEHHUS U
CHelHaIbHO NMOA00PAaHHbIE YIPaXXHEHUS, KaTa, KOTOpble HEOOXOIUMO BBINOJIHATH HE OJJHY COTHIO
pa3 U 3a ONpEAEIEHHOE BpEMSL.

Wtak, 3a1aya TaHHOTO TpeHa)Kepa HAaUTH HEOOXOIMMbI MUHUMYM WM ONTHUMYM Y4e€OHBIX
3JIEMEHTOB, MPEUIOKUTh CTYJCHTaM CHUCTEMY 3aJlaHUil K HMM, XOJ BBIMOJIHEHUS KOTOPBIX OyneT
(uKcUpOBaThCS B TAOJINLIAX CAMOKOHTPOJIS.

Hwxe npeanaraercst K paccMOTpeHHMIO TpeHaxkep nektpa 10 (pa3paboTuuk pemakTopa
TpeHaxepa [lonomape B.B.) nmns u3ydeHuss CTaHKOB TOKapHOW Tpynmel. B mepcnexkTuse
IUIAHUPYETCS CHIEIaTh CEPUI0 TPEHAKEPOB I BCE IpynnaM cTaHKoB. CTpyKTypa JaHHOW Cepuu
Oyznet coorBeTcTBOBaTh Kiaccudukanun JHUMC.

TpeHaxep COCTOUT U3 BOIIPOCOB U OTBETOB.

Bo Bpemst urpsl nporpamma 3aaeT BOMPOCHI, MOJIb30BaTENb HAXOIUT (BBOJUT) OTBET.

3ayunBaHue HHPOPMALIUU TPOUCXOIUT B PE3yJIbTaTe MHOTOKPATHOTO JOCTHXKEHUS TOOE bl B
urpe. [lopakeHus u IponeHT OMMOOK HE YUUTHIBACTCS.
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Cnaiin 6ms 9 : Mrpa A OxXwnpgaHne ELECTRA-10

OTEpPLITL Cnaig Hazag DNancwe Crapt NpoGa Ncesgowum  Hactpoitkw  O... 3xpan 7

OCxaaaHue Mobea: 0 Ouenxa: 0,00 PeiiTIHr: Mocnegxsa: 0,00  Cpeawsas: 0,00 NMyuwaa: 0,00  Chopka: 0,00 PeiiTiHr:

[Tpu moMoIIH KHOMOK yIIpaBJICHUS BHIMOIHIIOT pa3Hble IEHCTBUS: BBIOUPAIOT COOPKY, craii,
3aycKaloT U OCTAaHABJIMBAIOT UTPY U T.II.

* B o6sactu cTaTuCcTUKY BHIBOJATCS CBEICHHS O pe3yjIbTaTax urp.

Pesynomamuol mpenunza: Cmyoenma Mamapoawieunu

Tpenaxep: TOKapHble CTAHKHA IToGen Onenka
PeBosibBepHBIN 0THOIMIIUHACIBHBIA aBTOMAT 0 0,00
MHOTOIIMUHCIEHBIN TOKAPHBIH aBTOMAT 0 0,00
TokapHO-pEBOJIbBEPHBIN C BEPTUKAIBHOM OCBIO. .. 0 0,00
TokapHO-peBOIBBEPHBIN aBTOMAT 0 0,00
TokapHO-KapyCeIbHBIN CTAaHOK 0 0,00
TokapHO-BUHTOPE3HBIN CTAHOK 0 0,00
JIo00BOI cTaHOK 0 0,00
OHOINHUHIETBHBIN TOKAPHO-KOMHUPOBAIBHBIN MOJTyaBTOMAT 0 0,00
TokapHBIil MHOTOPE3IOBHIH MOJIyaBTOMAT 0 0,00

JlanHblil croco0 NpPOBEpPKM 3HAHWUN IO3BOJMT IPENOJIaBaTENI0 OBICTPO MPOBEPUTH, Kak
CTYJEHTHI BBIyYUJIM KOMIIOHOBKY CTAHKOB Pa3HbIX THUIIOB.

B xozme wWrpsl BBICBEYMBAIOTCS KpacHbIE KBaJApaThl Ha KapTHHKE CTaHKAa M CTYACHTaM
HE00XO0AMMO KIIMKHYTh 110 Ha3BaHHUIO 3TOM YacTH CTaHKa M3 CIMCKa MPUBEICHHOTO cieBa. Bpewms,
OTBEJICHHOE Ha BBINOJHEHUE 3aJJaHUs1, MOKET PETYJINPOBATHCS IPENOIaBATENEM, KaK U HAINYNE WIH
OTCYTCTBHE IIOICKA30K.

Wrak, Hama 3amaya HE MOJCYUTHIBATH % HEBBINOIHEHHBIX YIPaKHEHUH, a HAy4HTh
CTYJIEHTOB IIPaBUJILHO BBINOJIHATE BCE 3a1aHUE B LICJIOM.

bubnuorpaduyecknii cricox

1. http://arkadiyzaharov.ru/
2. 3axapoB A.A., Komapo A.A. Tpenaxep : «Metamnopexymue ctanku».O3épck: 2008
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OBYYEHUE UTEHHUIO CXEM B TEXHOJIOI'MA MAIIIMHOCTPOEHUS
Komapos A.A., 3axapos A.A.

O3épcxuti mexnoaoeuveckui uncmumym — ¢unuar HUAYMUDOU
2. O3épck, Yensnbunckas obaacmo

450795@mail.ru

CxeMbl SIBISIIOTCS HEOTHEMJIEMOM YaCThIO KOMILJIEKTa KOHCTPYKTOPCKUX JOKYMEHTOB JIJIsi
MHOTHX H3JICJIMI U BMECTE C JPYTrHMH IpadUuecKUMI MaTepHaIaMy JAI0T CBEICHUS, HEOOXOAUMbIC
IIpH MPOCKTUPOBAHNUH, U3TOTOBJICHUH, MOHTAKC, SKCIINIyaTallul 1 U3YyYCHHUU I/I3I[CJ'II/H>'I. Onu MHUPOKO
UCIIOJIB3YIOTCSl KaK HMJUTFOCTPAIMU K PA3JIMYHBIM ONUCAHHSM; HAIVIAIHO PA3bsCHSS CBSA3b MEXIY
JJIEMEHTaMU M3ACTHI W NpUHIMI UX padoTel. B pabore mpeacraBieHo OONbIIOE KOIHMYECTBO
YIPaXXHEHUI, KOTOPbIC BKIIFOYAIOT B ce0sl CXEMbI, X OINHCAHUE U YIPAKHEHUS Ul UX OCBOCHHS,
3alIOMUHAHUS OCHOBHBIX 4YacTel u 000o3HaueHuil. Hampumep, Takoe yrnpaxHeHHE KaK NO3ULMOHHAs
KOMITBIOTEpPHAs IIPOrpamMma.

Knrouesvle cnoea: cXeMbl, TEXHOJIOTUSI MAIMHOCTPOCHUSI, 3aIIOMUHAHKE, YCBOCHHE.

TEACHING TO READ SCHEMES IN MECHANICAL ENGINEERING
Komarov A.A, Zakharov A.A
OTI NRNU MEPhI, Ozersk,
450795@mail.ru

Schemes are an integral part of a design documents set for many products and together with
other graphic materials they provide information necessary for the design, manufacture, installation,
operation and study of products. They are widely used as illustrations to various descriptions, showing
the relationship between the elements of products and the principle of their work. The work presents
a large number of exercises, which include schemes, their description and exercises for mastering
them, memorizing their main parts and notations. For example, such an exercise as a positional
computer program.

Keywords: schemes, mechanical engineering, memorization, assimilation.

OnHM U3 IJIaBHBIX AJIEMEHTOB Y4eOHOIrO MpoIlecca TEXHUYECKUX CIEeHHaTIbHOCTEH — 3TO
cXeMbl M 4epTexu. X ycBoeHHEe HampsMyro CBS3aHO ¢ OObEMOM 3HAHHM, KOTOPBIA MOIydaeT
CTYJEHT, OCOOEHHO Yyuyalluiicss mo crneuuagbHocTu TexHonoruss MammHocTpoeHus. MexaHuky
MIPUXOANUTCS UMETH JEJNI0 C: 3IIOPaMU; IJIaHAMM CHJI, CKOPOCTEH, YCKOPEHUI; TPUHLIUIINAIbHBIMU
CXeMaMU MEXaHU3MOB, APYTUX 00BEKTOB (M3rub Oanku); cxeMaMu 00pabOTKH, KHHEMAaTHYECKUMU
cXeMaMHM, KOTOpble He00X01MMo M300paxats rpadudecku. [IpumeHenne cxeM u yepTexeit U ObUIO
OJIHOW W3 TJIABHBIX 3a7a4 JaHHOW paOOThI, 4TOOBI OHA ObUTa MakCHMabHO HarmsanHoh. Cxema —
YIIPOLICHHOE U HarJSAHOE N300pakeHUE CBSA3HM MEXYy dJIEMEHTAaMH KaKOH-JIM00 1eny Uil 00beKTa,
BBITIOJTHEHHOE TIPU MOMOLIY YCIOBHBIX 0003HAYEHHI U MO3BOJISIIOIIEE MOHITh NMPUHIMUN JIEHCTBUS
JAHHOTO YCTPOICTBAa/00BEKTa, ONPENENUTh ero cocTaB. 110 BUIY 3JI€EMEHTOB CXeMbl MOTYT OBITh
Pa3IMYHBIMU: AJIEKTPUUYECKUMHU (TIOSCHSIOT MPUHIMUI padOThl M B3aWMOCBS3b MEXIY dJI€MEHTaMU
AJIEKTPUUYECKOTO YCTPOMCTBA.), KHHEMAaTHUECKUMH (OTOOpaXKaloT CBSI3b M B3aUMOJICHCTBUE MEXKIY
MOJIBWKHBIMHM  3JIEMEHTAMHU  YCTPOICTBa), MHEBMATHUYECKUMH, THUIPABINYECKUMH (ITOKA3BIBAIOT
CUCTEMY YIIPABJIEHUS IOCPEICTBOM KUIAKOCTH.) U T.J. B 3aBUCUMOCTH OT OCHOBHOT'O Ha3HAUEHUS UX
MOJPA3JENAIOT Ha: CTPYKTypHbIe, (QYHKIHOHAIbHbIE, NPUHLIUINUAIbHBIE (IIOJTHBIE), CXEMBbI
COeIMHEHUI (MOHTaXXHBIE), OOIIME U PACTIOTOKEHHUS.

[TpounTaTh COBpeMEHHBIN YepTesK N3N — TO 3HAYUT MOJTYYUTh [TOJIHOE IIPE/ICTaBICHHE
o hopme m3aenus, pazmepax U TEXHUYECKUX TPEOOBAHUIX, a TAKXKE ONPEIEIIUTh BCE HEOOXOMMBbIe
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JaHHBIE IJIS1 €70 U3TOTOBIIEHUS M KOHTpOoJs. [1o uepTexxy neTanu BEISCHSIOT GOpMY U pa3Mephbl BCexX
€e JJIEMEHTOB, CBOWCTBA: HA3HAYCHHBIH KOHCTPYKTOPOM MaTepHal, AOMYCTUMYIO HIEPOXOBATOCTh
MOBEPXHOCTEH, TOKA3aTeIM CBOMCTB MaTEpPHAIOB, NPE/ACIbHBIC OTKIOHEHHS pa3MepoB, GOpMBI U
pacnosioxeHust HoBepxHocTei. [IpaBuiabHO 0opMIICHHBIH YepTeX JIETKO JOHOCHT JI0 YEJIOBEKA BCIO
HYXXHYIO HH(POPMALHUIO.

[Topsaok YTeHHs cxem

1 obmiee o3HaKOMIIEHHE, 0030p CXEMBbI

2 10 YCIIOBHBIM 0003HAUYEHHSIM DJIEMEHTOB YCTAHABIMBAIOT BUJI CXEMBI

3 moapoOHO paccMaTpUBAIOT JJIEMEHTHI CXEMbI IO WX YCIOBHBIM H300paXCHUSIM U
OyYKBEHHBIM O0O3HAYECHUSM: ONPEACISIIOT TOYHbIE HANMEHOBAHUS BCEX JJIEMEHTOB, YTOUHSIOT MX
XapaKTePUCTHKH, UCTIONB3YS ISl 3TOTO CHenu(pUKaLnio

4 monHOE ysSCHEHUE MPUHIINIIA PabOTHI BCErO YCTPOHCTBA M HA3HAYEHUSI BCEX €T0 3JIEMEHTOB
IMyTEM MOCJICAOBATCIILHOTO BBIAICHCHUS CBsI3CEH MCKAY HUMHU

CXeMbl SIBIISIOTCS HEOTHEMJIEMOW YacThIO KOMIUIEKTa KOHCTPYKTOPCKHX JOKYMEHTOB JUIS
MHOI'uUX I/I3IICJIHﬁ H BMECTC C IPpYIruMu Fpa(bI/I‘IGCKI/IMI/I MarcpuraiaMu Jar0T CBEACHUA, HCO6XOI[I/IMI>IC
IPU IPOEKTUPOBAHHUHU, H3TOTOBJICHUH, MOHTAXe, KCIUTyaTalluy ¥ U3y4eHUH u3nenuii. OHM IUpoKo
HCIIOJIB3YIOTCA KaK WJUIIOCTPAIMKU K PAa3JIMYHBIM OIMMCAHUAM; HAIJIAJAHO Pa3biACHAA CBA3b MCKIY
ANIEMEHTAMU H3JIeIMH W NPUHUUN UX paboTel. B pabore mpepcraBieHO OOJbIIOE KOIMYECTBO
ynpa)l(HeHHﬁ, KOTOPBIC BKIIFOYAIOT B cebs CXCMbI, UX OIIUCAHUEC U YIPAKHCHHUA IJId UX OCBOCHMU,
3alIOMUHAHUs OCHOBHBIX YacTed u 0003HayeHuil. HanpumMep, Takoe ynpakHeHHE KaK MO3UIIMOHHAS
KOMITBIOTEpHAsI IPOrpamMma.

B kauectBe mpuMmepa mpuBeAEM KHHEMAaTHYECKYI0 CXEMYy NPHUBOJA TIABHOTO JIBHIKCHUS
¢peseprHoro cranka. s OBICTPOrO YCBOGHUSI CXEMbl HEOOXOIMMO 3allOMHHTh HAa3BaHUS €€
AIIEMEHTOB U MIPOJIENIaTh YIPAKHEHUS, yKa3aHHbIC B BBILICIPUBEICHHOM [lopsiake 4TeHHs cXeM.

Kunemarnyeckasi cxeMa NprBo/ia IJIABHOTO IBH:KEHHsI (PPE3ePHOTo CTAHKA

ke 4 B
%L: =%
| N3
— [ = —{ <
ills — 4
:_X_E
/ L 2

1 DnexrpoaBurarennb

2 PemeHHas nepenava

3 Koneca rutapsl cMeHHBIX 3yOuaThix kojiec A u B
4 Konunueckue 3y0uaThie iepeiadn

5 YepBsauHas nepenava

6 Hnunnens (ppesa)
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YODEKTUBHBIE CIIOCOBbI YCBOEHUA TEPMHUHOJIOTI' TN
Komapos A.A., 3axapos A.A.

Osépcxutt mexnono2uveckuil uncmumym — ¢unuan HUAYMUDOU
2. O3épck, Yensbunckas ooracme

450795@mail.ru

B cucteme oOpa3oBaHus, eciu yrnop OyAeT AeNaThCs TONBKO JIMIIb HA YBEIWUCHHUE €IMHHUIL
3HAHMH, ycrexu OyayT HeBenukd. Ho kak yMHOKUTH HE TOJILKO CIUHMIIBI 3HAHU, HO U YHCIIO UX
coenuHeHnit? KoHeuHo, naxxe caMoe 0ObIYHOE peleHre JTI0BIX 3a/1a4 — 3TO M €CTh IYTh CO3JaHHs
HOBBIX COCTHHEHHI.

Kniouesvle cnosa: enuuuia 3HaHus1, CIOCOObI YCBOCHHUS, TEPMUHOJIOTHSL.

EFFECTIVE WAYS OF LEARNING TERMINOLOGY
Komarov A.A, Zakharov A.A
OTI NRNU MEPhI, Ozersk
450795@mail.ru

The educational system with the focus on increasing the units of knowledge only isn’t going
to be a success. And how is it possible to increase not only the units of knowledge, but also the number
of their connections? Of course, even the most common solution to any problem is the way to create
new connections.

Keywords: unit of knowledge, methods of learning, terminology.

Ilenpto ngaHHON paboOTHl ABISETCSs HaXOXIeHHE 3(P(PEKTUBHBIX CIIOCOOOB YCBOCHMS
TECPMHUHOJIOTUN H3YYACMBIX AWUCIMIIIMH. OI[HI/IM U3 TaKUX CHOCOOOB SIBISETCS TOT, KOTOpI:II;'I MbI
IpeaaraeM K pacCMOTPEHHUIO B HAILIEM JTOKJIaJIe.

IIpu co3panum HaIIEro METOAAa Mbl OIMMPAEMCSI HA CIAEAYIOIHN IPUHIUIL: pACCMOTPHUM HAIIN
C BaMU 3HaHMsI 110 aHAJIOTUU C MO3TOM, TOUHEE C TEMH JBAALATHIO MIJIIHAPJAMH KJIETOK, KOTOPbIE
OH COJACPIKHUT U TPpEMACTAMU MUJIJIMApAAMU MEKKIICTOYHBIX COGI[I/IHCHI/II\/'I. Camu 110 ceOe KJIETKH BHE
COEMHEHMI MaJIo YTO 3HaydaT. To ke caMoe M Hallu 3HaHWUs, a TOYHEE €IMHULBI 3HAaHUH, KOTOpbIE
00pa3yroT 0ECKOHEYHOE YHUCIIO COCTMHEHUM.

B cucreme o6pa3zoBanus, eciau ynop Oyner JenaThest TOJABKO JIMIIb Ha YBETHMUEHHE eIUHUIL
3HaHI/II\/'I, ycrnexu 6YI[YT HeBemkn. Ho kak YMHOXUTb HC TOJIBKO €IMHUIIbI 3H3HPII>1, HO M YHCJIO UX
coeauHenuil? Koneuno, naxe camoe 0ObIYHOE pelIeHue JTI00BIX 3a7a4 — 3TO U €CTh MyTh CO3aHUs
HOBBIX CO€IMHEHUH. M3BECTHO, YTO cOBETCKas IIKoJia (U3MKOB M MaTEeMaTHKOB 3aBOEBajia
JUMPYIOIIEee MECTO B MUPE UMEHHO MTOTOMY, YTO Oyayire GU3UKU U MaTEMaTHKHU HAIIUX Y4eOHBIX
3aBe/IeHUH, KaK BBICIIMX TaK U CPEJHUX, perianu 0oJblioe KounyecTBo 3afad. Ho pemenue 3agau
HE SBJISIETCS €IMHCTBEHHBIM METOJIOM CHMHTe3a 3HaHUNH. OH MOXKET JaTh JMIIb TOHHEIbHBINA CI0C00
YBCIIUYUCHUA COG)IPIHCHHf/i. Bne «roHHens COC}II/IHCHHﬁ» MOXET HaXOAUTHCA XaOC Pa3pO3HCHHBIX
€IMHHUILI 3HaHUH. I3BECTHO, UTO «HATACKaB» IIKOJIBHUKOB WM CTYACHTOB Ha PELIEHUE OJHOTO TUIIA
3aJ1a4, MOpOil HEBO3MOXHO IMOJIYUYUTh U3 HUX pelllaTesnel 3a1ad Jpyroro TUma.

Kak n36exats 3Toro? B 1aHHOM BBICTYINIEHMM MBI IIPEJIaraeM OJJMH U3 CIIOCOOOB peIIeHus
BO3HHUKaroIIeH mpobieMbl. ITOT crocod mojapasiensercs Ha psn BHIOB. B uemM cyTh OCHOBHOIO
crioco6a u ero Bu10B? BHeltHe oH npocT: OepyTcst TepMUHBI (3-4...) U COCTaBISAIOTCSA Pa3HOTO pojia
OCMBICJICHHBIC MPEIIIOKCHUA. MoxHo >TH TEPMHHBI BKIOYUTE B OJHO, 4 MOXHO W HCCKOJIBKO
MIPEIIOKEHU M, KOTOPBIE TOJIKHBI COCTABUTDH TEKCT.

Tenepp 00 3Tamax 3Toi paboOTHI:
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1. CocraBneHre ONTUMAIBHOTO CIMCKAa TEPMUHOB MO KaKIOW AucuuIuimHe. OOBIYHO 3TOT
CIMCOK 3aaercs ['occTangapToM.

2. Pa3Ouenue cimydailHBIM 00Opa3oM ATOrO CIUCKAa TEPMUHOB (MHOXKECTBA) Ha TPYIIIIBI
TEPMHUHOB (IIOJIMHOKECTBA).

3. CocraBiieHHE CBOJHOIO CIHMCKAa TEPMUHOB, KOTOpPbIE M3y4yalOTCS B JAHHOM Y4eOHOM
MOJIpa3/IeJIEHU M.

4. Pa3buenue ciydailHIM 00pa3oM S3TOr0 CIMCKAa TEPMUHOB (MHOXKECTBA) Ha TPYIIIBI
TEPMHUHOB (ITOJIMHOKECTBA)

[Tocne Toro, kak OyAeT mpojaenaHa 3Ta MOATOTOBUTEIbHAS paboTa, JaeTcsi MUCbMEHHOE MU
YCTHOE 3aJlaHKe€ 10 COCTABJICHMIO TeKcTa. Buibl 3THX 3ajaHuil OyAyT 3aBUCETh OT TOrO, ¢ KaKUM
CIHCKOM paboTaeT CTY/ACHT:

1 Bug Pabora co CIiMcKoOM U3 KakOu-11u00 OMHOU cHelraibHOCTH.

2 Bua. Pabora no crimckam U3 MHOXKECTBA TEPMHHOB OJIM3KHX CHEIHMAIbHOCTEH (Hampumep,
I'YMaHUTapHbIX WM TEXHUYECKHX).

3 Bug PaboTa co crucKOM M3 MHOXECTBA TEPMHHOB JAJIEKUX CIIELHUAIbHOCTEH (Hampumep,
COCTABJICHHBIX U3 'YMaHUTAPHBIX U TEXHUYECKUX TUCLMILIMH)

Kakue ™Moryr ObITH (QOpMBI TPOBENCHHS 3aHATHH. DTO MOXET OBITb WKW OOBIYHAsS
MUCbMEHHAs! KOHTPOJIbHAsA padoTa Ha 3aHATHSIX, MJIHM K€ padoTa B Iapax, Wid B (popMe npoBeieHus
KOHKYpca, TJe Oy/leT IpOoBepsAThCS CKOPOCTb MBIIIJIEHUS NPU CO3/IaHUU YCTHOTO TekcTa. Baxkna u
¢dopmMa IpPOBEPKU CTYJIEHTOB, YYacTBYIOUIMX B JaHHOM ompoce. OueHb XOpoIo, eciau Oyner
00pa30BaHO KXIOPH M3 COCTaBa JIYUIINX CTYACHTOB. M, KOHEUHO, IJIaBHAS POJIb Y BEAYIIETO JaHHOE
3aHATHE CHEeIHATHNCTA.

Teneps 0 BpeMeHH MPOBEICHHS MTO00HBIX KOHKYPCOB-3aHATHA. [IpoBOIUTH HX TOCIE TOTO,
Kak OyIyT po3JaHbl CIIMCKHU ompenesieHuil uiu xe 1o storo? Ilpuroansl o6a Bapuanta. Eciu Mel
MIPOBEIEM TOJ00HOE 3aHATHE 10 JETAIBHOTO M3YYCHUs TEPMUHOB, TO MBI BEI30BEM IMOBBIIICHHBIN
uHTepec K HUM. Eciiu MbI TpoBeieM Takoe 3aHATHE MOCIe U3yYeHHs TEPMUHOB U COOTBETCTBYIOILEH
TEMBI, TO MMOJIYYUM 3aKpETJICHUE 3HAaHUH.

Yro nmaet 3ToT THN 3aHATUH? Hayuut pabotaTh ¢ onpeaeneHusMu. M3BecTHO, 4TO perieHue
mo0oro TuNa 3as1a4, 6e3 yMeHHs 0ABOUThH U3y4aeMoe SIBJICHHUE MO/ TOHATHE 00pEUYEeHO Ha MPOBal.
Oro BenukonenHo nokaszan [lepyanckuit C.C. Takue 3aHATHA NOMOTYT CTYAEHTY IPEBPaTUTh
CBEJICHHUSI, KOTOpPbIE OH MOJIy4yaeT U3 KHUT, B 3HaHUs. CBEI€HUs TOTJa CTAHOBATCS 3HAHUSMM, KOT'/1a
OHM HaxOJATCSl B €IMHCTBO C IPYIMMH CBEIEHUSMHU. TeopeTHuecKkne acleKThl JaHHOTO HAy4YHOTO
HaIpaBJIeHUs U3JI0KeHBI B psjae padot I1. M. DOpnHuesa.

OcHoBHast uzest TOM TEXHOJIOTHMH B TOM, YTO 3HAHUS NPEABSIBISIFOTCS YUYEHUKY KPYIHBIM
0JI0KOM, BO BCEW cucTeMe BHYTPEHHUX M BHEIIHMUX CBA3€H, ¢ mocinenyomen neranuzauuen. [Ipu
9TOM YKPYIHEHHAs AUJAKTUYECKas €AMHMIA ONPEAEAeTC UMEHHO HAJIMYUEM CBS3€M — B3aMMHO
OOpaTHBIX  MBICIUTENBHBIX OIEpaluii, KOMIUIEKCAa B3aUMHO OOpaTHBIX, aHAJIOIMYHBIX,
ne(GopMUPOBaHHBIX, TPAaHC(POPMUPOBAHHBIX 3a7a4. TakuM 00pazoM, ydamiuecs: yCBauBalOT 3HAHUS
MpoyHO (cOpMHUpPOBABILIAsACA CUCTEMAa 3HAHUN — Ba)KHEWIIEe CPEACTBO MPENOTBPALLEHUS HUX
3a0bIBaHUS; 3a0bITHIE 3HAHUS JIETKO BOCCTAHABIUBAIOTCS B CUCTEME, O€3 He€ — C OOJIBIIINM TPYI0M)
1 OBICTPO (€CIIM CeroHs M3y4aroT NpsIMYI0 3a7ady, a 3aBTpa — 00paTHy0, TO Ha 3TO TpeOyroTcs 2
YCJIOBHBIE €MHMIIBI BPEMEHHM, €CIU ke 00e 3aJaud HM3y4yaroT OJHOBPEMEHHO, MPOCIEKUBas
Oo0paTHYIO LENOYKY JIOTMYECKUX BBIBOJIOB U OQOPMIISAS €IUHBIM Ipa@UuecKUM TOKYMEHTOM, TO
pacxoj BpEMEHU COCTaBIISET IPUMEPHO 1,4 yCIIOBHOI €MHUIIBI)

B kauectBe nmpumepa MOXKHO TmpuBecTH omnbIT pabotrel Kadenpa TtexHomorun
MaIIMHOCTPOEHHUS M MAILUH U allapaToB XUMHUecKux npoussoacts OTU HUAY MUDU.
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TABJIUIA MEHJAEJIEEBA KAK CPEACTBO 39®EKTUBU3ALIUU YYEBHOI'O
ITPOLOECCA

MagsimeB A.U., 3axapoB A.A.

O3épckutl mexunonoeuuweckuti uncmumym - ¢ounuanr HUAY MUDU
2. O3épck, Yenadbunckas obnacme

450795@mail.ru

[TocTpoeHre HaydHBIX KiIacCH(PHUKALUI IMO3BOISIET MOOMTHCS BBICOKHUX PpE3yJIbTAaTOB, a
MMEHHO, HAay4YUTh CTYJIEHTOB CHUMYJbTAaHHOMY BOCHPHUIATHIO Y4e€OHOro MaTepuana, KOTOpoe
XapaKTepHO, HANpUMep, IS YeIOBEKa, BJIAJCIONICTO POJHON peubto. VIMEHHO Takoil crocod
MBIIJICHHSI B HJIeAJIe JJOJDKCH MPUoOpecTy mpodhecCuoHal.

Kniouesvie cnosa: wayunas kinaccubukanus, tabiauna Menngeneea, 3¢dexkruBuzarms
y4eOHOTO mporecca

MENDELEYEV'S TABLE AS A MEANS OF EFFECTIVE LEARNING PROCESS
Malyshev A.l., Zakharov A.A.
OTI NNIU MEPI, Ozersk
450795@mail.ru

The construction of scientific classifications allows achieving high results, namely, to teach
students the simultaneous perception of educational material, which is typical, for example, for a
person who owns native speech. It is this way of thinking that should ideally be acquired by a
professional.

Keywords: scientific classification, Mendeleyev's table, effectiveization of the educational
process

O} PexTUBHOCTh MOHUMAHUS YUeOHOr0 MaTepuaia HalpsIMyIO CBSI3aHAa C YMEHUEM JaTh €ro
B LI€JIOCTHOM Buje. OIHUM M3 METOAO0B, KOTOPBII MO3BOJIET TO CHENATH, SBIAETCS NOCTPOCHUE
kinaccupukauvn. Knaccugpukayus MHOXKECTBA OOBEKTOB, 0O0pa3yrOIIUX O0BEM HU3Y4aeMOTO
MOHATHS, MPEICTABIAET ONEPALUIO JeNIeHHs 3TOro MoHsAThusA. OHAKO HAay4HO-TIPENoAaBaTeNIbCKast
NeSITeIbHOCTh HY)KJAETCsl HE BO BCSAKOM Kiaccu(UKaINK, a B HAYYHOU Kiaccudurkayuu, KoTopas
MPOU3BOJUTCS TIO0 OCHOBaHMIO, CyujecmeeHHomy JJsl pELIeHHs ONpeAeseHHON HaydHo-
npakTuieckoi 3agaun. OTcrofa Hayunas knaccugukayus TperycMaTpuBaeT CIeAYIOUINe IeHCTBUS:

1. Vmounume 3a0auy u eviasums cywecmeennoe 0na pewienus OAHHOU 3A0a4U OCHOBAHUE

Kkraccuguxayuu. SICHO, 4TO TOT/1a Hay4Has! KiaccuUKAIUsS HE MOXKET ObITh a0COTIOTHOM,
HOPUTOJHOM Ui pemieHust o0k 3agad. OHa Bcerjia OTHOCHTENbHA NMPUMEHUTENBHO K
CYILIIHOCTH MOCTABJICHHOW 3a/1auH.

2. Ilpoussecmu Oenerue noHamus, 00veM KOMOpPo2o KIACCUGUyupyemcs, no 8bl0e1eHHOMY

CyuiecmeeHHoMy OCHOBAHUIO.

CaMbIM H3BECTHBIM TPUMEPOM HAYYHOW KIacCU(UKAIMU SBISETCS MepPHOIUYecKast
cucrema (I1C) xummueckux snmementoB J[.1. MenneneeBa. Ota kiraccuukanmsi 3SHAMEHUTA TEM, YTO
MO3BOJIMJIA PEIINTH 33/1a4y HE TOJIbKO CHCTEMAaTH3aIlMM W3BECTHBIX JIEMEHTOB, HO M MPEACKa3aTh
CYLIECTBOBAHHME PaHee HE U3BECTHBIX XUMHUUYECKUX 3JIEMEHTOB.

OnHako o0nazasi OrpOMHBIM TNPOTHOCTHYECKUM IMOTEHIHANOM (— ¢akT, B o0IeM - TO
M3BECTHBIN Ja)Ke caMOMy OTCTaJoOMy CTYAeHTY — XUMHKY) [1C, TeM He MeHee, Tak U He CTaHOBATCS
MTOBCETHEBHBIM HHCTPYMEHTOM CTYACHTA B PEIICHUH TEX WM HHBIX XUMUYECKUX 3a71a4. OueBUIHBIN
¢dakT (goueHTtam, npodeccopam, MPEnoAILIMX XUMHUIO, OH MPEKPACHO M3BECTEH): MOAABIIAIOIIEE
OOJBIIMHCTBO (J1aXke HE CaMbIX TUIOXHUX) CTYACHTOB, HE YMEIOT «YHTATh» XUMHUYECKUE (POpPMYIbI.
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JlpyruMu clioBaMHd, OHM HE BHUISAT 32 XUMHUYECKUMHU (GOpMyJIaMH CaMoO BEIIECTBO, XOTS OBl B
MIPOCTEHIIIEM BapHaHTE MPEICTABICHHUS: UTO 3TO «Ta3», <OKUAKOCTbY WIH «TBEPIOE TEIO».

Ecnu oHM HE OMHST HaU3yCTh CBSI3b MEXKY CHMBOJBHBIM N300pa’KEHHEM BEIECTBA U €TO0
BHEIIHUN BUIOM IpH 00bIYHBIX yciaoBusax (kak Hampumep s NaCl wimu HoSOs), To xuMudeckas
dopmyna ans HUX, AaXe IOCIEe OKOHYAHUS Kypca XMMHH IO — HIPEKHEMY OCTaeTcs HEKOU
aOcTpakiuel, He HeCylled HUKaKoW KOHKpeTHoW uH(opmanuu. Hampumep, Ha BOIpOC «4TO
npencrasiser coborr NaOH?», mogasisioniee 4ucio OTBEYAIOT, YTO 3TO KHUIAKOCTb. T.e. mpu3Bath
Ha oMok [1C HUKOMY U B TOJI0BY HE IPUXOAUT, OHU IPOCTO BCIIOMUHAIOT TO, YTO BUJIEIIN BO BPEMSI
BBITIOJTHEHUS MPOCTHIX XUMUYECKHX OITBITOB.

OtBeyast Ha BOMPOC «B 4YeM IMpoOJeMa TaKOro MOJOXKEHHS Aen?» Mbl cuuTaeM, 4TO
MPUYUHOM, SABISETCS TOCHO/CTBO MPUBBIYHOTO (JIMHEWHOT0) crioco0a 1mojayn yueOHOro MaTepuanna,
KOTOpasi He OPMUPYET LIETOCTHOTO, CHCTEMHOTO BUJICHHUS IIpeIMETa.

[enpro Hamiel paboTHI sIBIIIETCS pa3paboTKa TaKOTo Crocoda mojgadn yaeOHOro MaTepuana,
YTOOBI MOKHO OBIJIO MAaKCUMAIbHO «MHTEHCUPUIIUPOBATEY Mpoliecc ooparienus crynenTos k [1C, u
K TOH uWHpOpMaLWH, KOTOPYIO OHA COACPKUT B HESIBHOM BHUE, UIA PEIICHUS Pa3INYHBIX
XUMHUYECKHUX 3a7ad. B yacTHOCTH TOM, KOTOpas yxke Oblla HAaMU O3BY4Y€HA: «HAYYHUTh CTYJIEHTA
BUJICTD 32 XUMHUYECKUMH (DOpMyTIaMH peasibHOE BEIecTBO» JlJIsl 3TOTro CTyAeHTY IpeiaraeTcsi Tpu
tabuiel: 1. Kiaccnueckas tadnuia MenaeneeBa ¢ HAHECEHHOW Ha Hell rpaHuiei LuaTis

2. Tabnuua MeneneeBa rie BMECTO JIEMEHTOB B TEX JK€ KIIETKaX CTOAT (hOpMyJIbl OMHAPHBIX
COEIMHEHMH, B KJIETKaX KOTOPHIX BMECTO MPHUBBIYHBIX MOPSAKOBOTO HOMEpA, aTOMHOW Macchl U
Ipyrux 0003HAYEHUH, CTOST MAacChl M APYTHUX 0003HAUYEHUH, CTOSIT 0003HAYEHUSI JTOMUHHUPYIOIIETO
TUIAa XUMUYECKOH CBSI3U B COCTUHEHHH:

«HOH» - HIOHHAS CBA3b

«KOBY - KOBAJICHTHAs CBS3b

«MET» - METAJUTMYECKasl CBSI3b

U (BO3MOYKHOT0) arperaTHOTO COCTOSIHHSI BEIIECTBA MPU OOBIUHBIX YCIOBHSIX:

«r» - Ta3000pa3Hoe

«OK» - KHUJIKOE

«T» - TBEpLI0€

3. Tpetbst TabnuIa mycTasi, KOTOPYIO MpeJiaraeTcs 3aMoIHUTh CTYJEHTY CaMOCTOSTEIHHO C
MTOMOIIIBIO TIPUJIATaeMoro K Hel CITMCcKa U3 Habopa TeX WM UHBIX OMHAPHBIX COCTMHEHUH, HAIIpUMep
u3: (TOPUIOB, XJIOPUIOB, OpPOMHUIOB, HOIUAOB, CYIb(PHUIOB, HUTPUIOB, (ochHUIOB M APYrHX
OMHAPHBIX COCTMHEHUM.

[TocTpoeHre HayuyHBIX KJacCU(pUKAMNA TMO3BONSIET JOOUTHCS BBICOKHX pPE3yJIbTaToOB, a
WMEHHO, HAYYHUTh CTYJICHTOB CHUMYJIBTAHHOMY BOCIPHATHIO Y4eOHOTO MaTrepuana, KOTOpoe
XapaKTepHO, HAIpUMep, AJs 4YeJOBEKa, BIIAJCIOIIEro pOJHOM peubto. MIMeHHO Takoil cmoco0
MBIIICHUS] B HjI€alie JOJKEH MproOpecTH nmpodeccuoHal.

Mgl cunTaeM, 4To C UCIIOJIb30BAHUEM HAYYHOU KIIaCCU(PUKAIIUU MOKHO JOCTHYb TOHUMaHUs
CTy/eHTa TabimuIsl MeHeneeBa He Kak 9acTh MHTEPhEpa, a KaK KI04Ya OCO3HAHHOTO BOCIPHUSATHUS
MaTepuana XUMHUHU.
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MNOBBIIIEHUE KAYECTBA MBIHIJIEHUA KAK HEJb YYEBHOI'O ITPOIECCA
[Tonzynosa M.B., ®enocees P.1O., 3axapoB A.A.

Osépcrutt mexnonoeuveckuil uncmumym — ¢unuan HUAYMUDOU
2. O3épck, Yensbunckas ooracmo

450795@mail.ru

JlemrpaMMHBIN METOJ MOJa4u KOHCTPYKIUN MO3BOJIIET CHOPMUPOBATH (PHIOIOTHUECKOE
MBIIIJICHHE CaMbIM ONTUMAJIbHBIM CIIOCOOOM: MOMOTAET YBUIETh, YTO Ka)/Jas U3 BUIOBPEMEHHBIX
KOHCTPYKIUN €CTh (PYHKIUS TPEX MEPEMEHHBIX. DTOT CHOCOO MO3BOISIET 32 MUHUMAILHOE BpeMs
«cobpaTh» JT100YI0 I1aroJibHYK0 KOHCTPYKIHUIO.

Knouesvie cnosa: nemrpamma, yaeOHBIN TpoOIIECC, eI YUeOHOTO mpolecca

INCREASE OF QUALITY OF THINKING AS A PURPOSE OF A TRAINING PROCESS
Polzunova M.V., Fedoseev R.Yu., Zakharov A.A.
OTI NRNUU MEPhI, Ozersk,
450795@mail.ru

The deshgram method of constructing allows you to form philological thinking in the most
optimal way: it helps to see that each of the tense constructions is a function of three variables. This
method allows in a short space of time to "assemble™ any verbal structure.

Keywords: deshgram, educational process, the goal of the educational process.

JlemrpamMma BBIMOJNHAETCS B BUAE TaONMIBI, B KOTOPYIO 3aHOCHTCA WH(OpMAaNus,
COOTBETCTBYIOIIasi HA0OPY 3HaUEHUH psijia mepeMeHHbIX. [Ipr 3TOM KOIMYeCTBO IEPEMEHHBIX MOKET
U3MEHSTBCS. OT OJHOM 10 OECKOHEYHOCTH, XOTs MPaKTUYECKH, [OKa3aTh Ha JucTe Oymare (WUiau
9KpaHe KOMITbIOTEPA) MOXKHO TOJIBKO KOHEYHOE KOJIMUYECTBO MEPEMEHHBIX.

JemrpamMma - 310 He 00bIYHas Tabnuua. Jlemrpamma crpoutcs mo ocodsiM mpasmiiaM. Ho
U1 TOTO, 4TOOBI 3TO MOHATH HEMHOI'O TEOPUH. B OCHOBE JeIrpaMMHOM TEOPHH JIEKHUT H300peTeHHE
®enoceeBa P.}O. - MHoromepHas cucrema KOOpJAUHAT, KOTOpas B HayKe MOJy4yWia Ha3BaHUE
MHOTOMepHOI cucteMoit koopauHaT denoceeBa (cokpaméHHo — MCK®), 4TOOBI OTTUYHUTH OT BCEM
M3BECTHOM JIEKapTOBOM CUCTEMBI KOOPIUHAT.

OnpezneneHue MoJI0KEHUs! TOW UM MHOM STYeHKH WM SKpaHa TaOIMIIbl Ha TNIOCKOCTH (1000
JBYMEpPHOM MOBEPXHOCTH) MO KOMOMHALIMM 3HAYEHUI BXOJHBIX MEPEMEHHBIX OYEHb IOXOXKE Ha
JEKapTOBY CUCTEMY KOOPJMHAT.

[IpenmeTHas 065acTh — BUAOBPEMEHHbIE KOHCTPYKLIMM aHTIUICKOro ruiarojia. B3sTel Tpu
CBOMCTBA, KaXJ0€ U3 KOTOPBIX MOXKET IPUHUMATh pa3Hble 3HaueHUs. [lepemennas «Bpemsa»: «past»
= 0; «presenty = 1; «future» = 2; «future in the past» = 3. [lepemennas «3amor»: «active» = 0;
«passivey = 1. Ilepemennas «Bum»: «indefinite» = 0; «continuous» = 1; «perfecty = 2;
«Perfectcontinuous» = 3. Tpuanars 1Be KOMOMHAIIMHN 3HAYEHUI 3THX CBOWCTB 00Pa3yIOT TPUIATh
JIBE TEOPETUYECKH BO3MOXKHBIX BPEMEHHBIX KOHCTPYKIMH. B pealbHOCTH XK€ HX CYIIECTBYET
JBAALATh LIECTh.

JlemrpaMMHBIM METOJ| 1MOa4YM KOHCTPYKIMHA MO3BOJSIET CHOPMHUPOBATH (UIIOIOTHIECKOE
MBIIIJIEHHE CaMbIM ONTHUMAJIbHBIM CIIOCOOOM: MOMOKET YBHJIETh, UTO Ka)/asl U3 BHIOBPEMEHHBIX
KOHCTPYKIUH ecTh (DYHKIMS TPEX MEPEMEHHBIX. DTOT CIOCOO MO3BOJSET 32 MUHHUMAJIbHOE BpeMs
CYMETh «COOHMpaTh» JTH00YI0 IIarojJbHYI0 KOHCTPYKIUIO.

Mpbl npuMeHsieM 3TOT METOJ B KOMIUIeKce ¢ TpeHaxkepoMm Oiektpa 10 (pazpaboTumk —
[Tonomape B.B.). OToT TpeHakep MO3BOJISIET MPOBOJUTH TPEHUPOBKH M KOHTPOJIb B PEXHUME
onnaiiH. ELECTRA-10 — 3To0 351eKTpOHHBIN peneTuTop, paboTalomMi MO yIpaBlIeHUEM COOPKHU

64



MHHOBALMOHHBLIE TEXHOJIOIMMA B OBPA3OBAHNN

(mpourpeiBarens coopku). COopka — 3TO MoaAOOpKa ciai10B Mo ornpeneneHHon reme. Cnaiin — 310
peneTuTop (TpeHaxxkep) A 3alOMUHAHUA KOHKpeTHOM wuHpopmanuu. Crhaiasl MoOryr ObITh
CTaTUYECKUMU M JAuHAMHYeCKUMH. CTaTWdecKue claiapl NpeaHa3HadeHbl Ui O(OpMIICHUS.
JluHamudeckue ciaiiaipl (Urpbl) NpeHa3HaueHbl A7 3ay4yruBaHUs MH()OpMaIuK, 3aJ10)KEHHON B Hee
paspaboTunkamu cnaiina. Paspaborunku cinaiiga — Jniia, 3aHUMAIOIIUECS H3TOTOBIICHUEM CIIaliJI0B
1 00beTMHEHNEM UX B COOPKHU.

Hrpa cocTouT U3 BOIPOCOB M OTBETOB. BOo Bpemsi Urpbl IporpaMma 3aiaeT BOIPOCHI,
[I0JIb30BaTEIb HAXOAUT (BBOJIMT) Ha cllaiiie OTBET. 3aydyuBaHHME HHPOPMALUHU IMPOUCXOIUT B
pe3yabTaTe MHOTOKPATHOTO JOCTH)KEHUS TOOEIbI B UTpe. Pe3ynbTaThl Urphl 3aMCHIBAIOTCS HA CYET
CTY/IEHTA.

OxHo nporpammbl. OKHO COCTOUT U3 IISATU TOPU3OHTAIBHBIX YacTeH (pUCYHOK 1).

* 3aronoBok oTOoOpa)kaeT Ha3BaHHME COOpkH. B 3aronoBke HaxomsTcs TakkKe KHOIKU
"CBepHyTb" U "3aKphITh".

» OGnacThb cnaiia oToOpakaeT TeKyIIUid cllaiijl, a A UTPp OHA SIBJISETCS OCHOBHBIM MECTOM
JEUCTBHMN.

* B o6nactu cooOmieHuit mporpaMmma BbIBOJUT pa3IMyHbIe COOOIIEHUS M10JIb30BATEINIO.

 [Ipn mOMOIIM KHOIIOK YIPABJICHUS BBIMOJHSIOT Pa3HbIE NEHCTBHS: BBIOMPAIOT COOPKY,
cllaiijl, 3aIyCKaloT U OCTaHABJIMBAIOT UTPY U T.II.

* B o0nactu cTaTUCTUKH BBIBOSTCS CBEACHUS O PE3yJbTaTax Urp.

BupoBpeMeHHble HopMbl AHIMWIACKOTO rMarona _

Bupo-epemeHHasa cuctema AHINMICKOro rnarona

OTEEeT

x2 = (-indefinite I

x2 = l-continuous

Buj

x2 =2-perfect

x2 = 3-perfact continuous

x 1 = 0-active x 1 = 1-passive

3aqaor

1. We ask. 2. We are asking. 3. | had been asked. 4.1 said they would ask. 5. He was asked. 6./
said they would be asking. 7. You were asking. 8. He was being asked. 9. He will have been
asked. 10. We shall be asking. 11. She has asked. 12. We have been asked. 13. 1 said we
should have been asked. 14. They will have asked. 15. You have been asking. 16. He had
asked. 17.1said they would be asked. 18. We asked. 19. 1 am being asked. 20. | said he would
have asked. 21. | shall ask. 22. 1 had been asking. 23. He is asked. 24. You will have been
asking. 25. | shall be asked. 26. | said we should have been asking

OXKMAaHHE ELECTRA-10

Haszapg Nanbwe Crapt NMpoba NcesgoHumM Hactpoikn O... 3xpan 7

Mobea: 0 Oueta: 0,00  Pelimidrs ... Mocneanss: 0,00  Cpeaxas: 0,00  Nywwas: 0,00  Chopka: 0,00 PeiThHr: ...

Pucynok 1 — BHennuii Bua urpoBoro ciaiiia TpeHaxkepa dnexrpa 10

WNupukarop Tekyliero ciaiga orobpakaeT HOMeEp TEKYIIero ciaiia, olriee KOJIUYeCTBO
CIIaliIoB B COOpPKE U TUII TEKYILIETO ClIaiiia, a TAKKe YKa3bIBae€T PEUTUHT 3aHUMAIOIIErOCs B peKUME
CETEBOM UTIPHI.

3amaya CTy/IeHTa B pacCMAaTpUBAaEMON WUIpe BIHCATh COOTBETCTBYIOIIUNA HOMEp MpHUMepa B
OTKpBIBAIOIIIEMCSl OKHE MporpaMMel. Ecin oTBeT OyneT HeMmpaBMWIIbHBIM, TO IIPOrpaMMa NepeBOIUT
3aHMMAIOILIETOCS B PEKUM O0yUYEHUSI.

65



MHHOBALMOHHBLIE TEXHOJIOIMMA B OBPA3OBAHNN

bubnuorpaduyeckuii crimcox

1. TlomynoBa M.B., CyneiimanoBa W.B., 3axapo A.A. JlemrpamMMHBII METOJ TpH
M3JI0KEHUHU aHrIMicKoro npudactus u repyaaus // X111 nayuno-npaktudeckas KoHpepenuus «uu
Hayku - 2013». Tesucsl moknanoB: B 2 T. O3€pck, 26-27 anpens 2013 r. - O3épck: OTU HUAY
MU®U, 2013 -T. C.

2. TlomynoBa M.B., [Tonomaper B.B., 3axapoB A. A. JlemrpaMMHBI METOJ OCBOCHHS
BUJIOBPEMEHHBIX (Gopm anriuiickoro rnarona // XII Hayuno-mpaktuueckas xoHdepenuus «Jluu
Hayku OTU HUAY MUOU - 2012».-T.2. Marepuansl kondpepermuu.- O3épck: OTU HUAY
MU®DU,2012-C166

3. ®enocees P.1O. [lemrpamMma - kak 35eMeHT HOBOro Tura nuckMeHHocTtH // XIII naydHo-
npaktuyeckas koHpepenuus «Iuu nayku - 2013». Tesucsl goknanos: B 2 T. O3&épck, 26-27 anpens
2013 r. - O3épck: OTU HUAY MUDU, 2013 — T.2-167

66



NH®OPMALIMOHHO-N3MEPUTE/bHBLIE TEXHOOTUW B ATOMHOW NMPOMBILLIEHHOCTH
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TEXHOJIOI'MHU B ATOMHOM NPOMBIIIIJIEHHOCTH

ABTOHOMHBIN POBOT HA BA3E NI MYRIO
brixos /1.1O., Areiiknn K.A.

O3épckutl mexunonoeuueckuti uncmumym — gunuan HUAY MUDOU
2. O3épck, Yenadbunckas obnacme

gimas.original@gmail.com, kileroz@yandex.ru

B nanHON cTaThe paccMaTpuBaeTCsi aBTOHOMHBIA pPOOOT, ILENBI0O KOTOPOTO SIBJISETCS
n30exaHue CTOJIKHOBEHMH ¢ mpemnsaTcTBueM. IlpuBeneH anroputm paboTbl U KpaTKOe OINUCAHHE
KOHCTPYKLIUU poOoTa.

Kniouesvie cnosa: pob0T, aBTOHOMHBII, aITOPUTM, IPOTrPaMMa, MPENITCTBHE.

AUTONOMOUS ROBOT BASED ON NI MYRIO
Bykov D.Yu., Ageykin K.A.
OTI NRNU MEPhI, Ozersk
gimas.original@gmail.com, kileroz@yandex.ru

This article considers an autonomous robot, the purpose of which is to avoid collisions with
an obstacle. The algorithm of functioning and brief description of the robot design are given.
Keywords: robot, autonomous, algorithm, program, barrier.

CeromHss TpyIHO TPEACTaBUTH XU3Hb 0€3 TEeXHOJOTui. MBI MOCTOSHHO TMOJIb3yeMCs
MOIIHBIMHU U YMHBIMHA YCTPOfICTBaMI/I, KOTOPBIC MTO3BOJIAIOT COBEPIIATH MHOXKCCTBO CIIOKHENUIIINX
omeparii ObicTpo U 3PHEKTUBHO. BONBIIMHCTBO MPUBHIYHBIX HaM BeEIlIel, KOTOpbIE MOIAIOTCS
JIMIIb PYYHOMY YIIPABJICHUIO, HCHOPCPBIBHO COBCPHICHCTBYIOTCA W HAYMHAKOT BBIMOJIHATH 4YacCTb
cBonx (QyHkumii 0e3 ywyactus denoBeka. Hampumep, HoOBeifmmne aBTOMOOWIN 00ycTpamBaroTCs
cHUCTEMaMH aBTOMATHYECKOU IMAapKOBKH OPHUCHTUPYACH MO ACCATKAM, UKW JAXKE COTHAM PA3JIMYHBIX
JATYUKOB, PACIIOJIOKEHHBIX MO TMEPUMETPY BCEro Ky3oBa. Takue MaIlluHBI CIIOCOOHBI OLIEHUTH
CUTYAITUIO Ha JIOPOTe, OMEPATHBHO MPEACKA3aTh MOCIEJACTBUS U MTHOBEHHO MPUHSATH PEIICHUE O
MaHeBpe B CIy4yae OMacHOCTH.

B nanHOM nipoekTe peain30BaHa MpoCTerIast MoJIeib aBTOHOMHOTO poOoTa. [{enbro JaHHoTO
poboTa siBisieTcst N30eKaHue CTOJTKHOBEHUH C MPEMsITCTBHEM, BO3HUKIIIEM Ha €r0 MyTH.

Jlis  peanm3anil  JTaHHOTO TIPOEKTa HCIONb3oBayicss KoHTpoiuiep MYyRIO-1900 ot
amepukaHckoi ¢pupmbl National Instruments. OH sBisIeTCs TIIABHBIM «MO3TOM» BCETro poOoTa, T.K. B
HEM COCPEIOTOUEHBI BCE HEOOXOAMMBIE JIsl IBMKEHUST POOOTa M aHAJIN3a CUTYAIlUU aJTOPUTMBI.

Kapkacom 11 pa3menieHuss HEOOXOIUMBIX JeTallei BBICTYaeT KOHCTPYKTOP, COCTOSIINMA U3
METAINTMYECKNX Oalok W kpemnexeil. VcnomHUTeNbHBIM OpraHoM po0oTa CIIYKMT XOJ0Basi 4acTb.
OHa CcOCTOMUT W3 JBYX JABHUraTeleil ¢ MPOPE3MHEHHBIMU KOJIECAMHU, a TakKKe JIOMOIHUTEIBHOTO
CBOOOJTHO BpAIIAIOIIETOCs KoJieca it 00JIeTYeHHs TTOBOPOTOB.

Jns monydeHus WHGOPMAIMU H3 OKPYXKAIOMIETO MHpa coOpaHa MpOCTeHias cucreMa
TEXHUYECKOTO 3peHHs. B Hee BXOIUT cepBO MPHUBOJI, BPAMIAIONINICS CTPOro Ha 3aJaHHBINA YToJ, ¢
MPUKPETUICHHBIM K HEMY YIIbTPa3BYKOBBIM JATYUKOM.
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. B xauectBe cpeapl st nporpammupoBanus Beictynaer LabVIEW 2016 (anrn. Laboratory
Virtual Instrumentation Engineering Workbench) ot Beimeynomsuytoii ¢bupmbl. [lanHas cpena
pa3paboTKU MO3BOJISIET MPOTPAMMHUPOBATh Ha TPapUUECKOM SI3bIKE MPOrpaMMUpoBaHus «G», 4TO
JlaeT BO3MOKHOCTB OBICTPO OCBOUTH SI3bIK M MPUCTYIUTH K pa3paboTKe.

Anroput™M po0OoTa BBINOJIHEH M0 NpUHIMIY «u30eraii npendarcTBusi». C MOMOIIBIO
yIABTPa3BYKOBOT'O JaTuMKa, B MPOrpaMMy MoCTymnaeT HHGOpMalus O PacCTOSIHUM IO MPETITCTBUS.
[Tocre mepBUYHOW 00pPaOOTKH, MPOrpaMMa PEIIaeT, YTO JUCTAHIMS 0 OOBEKTa KPUTUYECKAs U
po0oT ocraHaBnuBaeTcs. UYToObI MPOJOKHUTH JABM)KEHHE, pOOOTY HEOOXOAWMO OICHHUTH
00CTaHOBKY, IMO3TOMY B JIeJI0 BCTYMAeT CEPBO NPUBOJ, MoBOpaunBaromuiicss Ha 90 rpamycos
OTHOCHUTENILHO ILIEHTpa BJIEBO M BIpPaBO. TakuM 00pa3oM JaTuyuMK HU3MEpSET PACCTOSIHHE clieBa U
cnpaBa oT poOora. BriOpaB HauOosbllee 3HAYEHHE NPOM3BOIMTCS BTOpPHYHAs TPOBEpKa Ha
KPUTHYECKOE PACCTOSIHIE, HA OCHOBE YET0 aJrOPUTM IPUHUMAET PEIlIeHuEe — JBUTATHCA B CTOPOHY
WM OThEXaTh Ha3aJ C Pa3BOPOTOM.

O4eBHIHO, YTO TAKOW aNTOPUTM M KOHCTPYKTHBHOE PEIICHHE HE UICalbHbI U UMEIOT Pl
HemocTaTkoB. OnHAKO JaibHEWIIee COBEPIICHCTBOBAHME MPOTPAMMHOTO Kojaa M J100aBIeHHE
JIOTIOTHUTEIBHBIX JATYNKOB MOXKET CTaTh OOJBIINM IIarOM B 00€CIieueHUH OOJIbIIeH aBTOHOMHOCTH
IIPOEKTA.

OCOBEHHOCTHU NIPUMEHEHUSA MOAYJISA USB-6009 B U3SMEPUTEJIBHBIX
TEXHOJIOT'UAX

Bebep A.E., Komnesa U.A., Myraes E.K., Haropaos A.A.

Tpéxeopuwiti mexnonocuseckuu uncmumym — unuanr HUAY MUDU
2. Tpéxeopnuui, Yenabunckasa obracmo

inga.kom@mail.ru, egor-mutaev@mail.ru, nagornov98@mail.ru

MpI onpenienuyii ONTUMAIIBHYIO CTPYKTYPY, CIPOEKTUPOBAIIN U MMOCTPOUIIU YCTPONUCTBO ISt
rporecca aBTOMATHUYECKOTO M3MEPEHMS NapaMeTpPOB TPAaH3UCTOPOB, NMOJYYWIH BOJBT-aMIIEPHBIE
xapaktepuctuk (BAX) m monmoOpanu HMAEHTHYHBIE MO XapaKTEPUCTUKAM TPAaH3UCTOPHI IS
AJEKTPOHHOTO YCTPONCTBA MOIYJISTOP, a TAKXKe CO3JalIi JJIsl ITaHHBIX YCTPONCTB MPOTPaAaMMHYIO U
MaTeMaTHYeCcKyto 0a3y.

Kniouegvie cnosa: BonbT-amrepHble XapakTepucTHKU (BAX), BBICOKOUYBCTBUTENIBHBII
YCUJIMTENb HAIpPsDKEHUs, TPaH3UCTOp, aHanoro-uu@posoit mnpeobpaszoBatens (ALI), amanrep,
pe3ucTop.

USB-6009 UNIT APPLICATION FEATURES IN MEASUREMENT TECHNOLOGY
Veber A.Ye., Komleva I.A., Mutayev Ye.K., Nagornov A.A.
TTI NRNU MEPhI, Trekhgorny
inga.kom@mail.ru, egor-mutaev@mail.ru, nagornov98@mail.ru

We have determined the optimal structure, designed and built a device for automatic
measurement of transistors parameters, we have got the voltage-current curve and selected the
identical in their characteristics transistors for modulator (electronic device) and also have created
the software and mathematical base for the given system.

Keywords: current-voltage curve, highly sensitive voltage amplifier, transistor, analog-to-
digital converter (AD converter), adapter, resistor.
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[Tpy BBIMONHEHUH MPAKTUYECKUX M3MEPEHUIl BCTpeuaeTcs MHOXKECTBO MpobieM. YacTh u3
HUX — M3MEpeHHE MalblIX 3HAYCHMH HanpsHKeHUH M TOKOB. PemeHue 3Tux npobiem Tpelyer
IIPUMEHEHHUsI BBICOKOYYBCTBUTENIBHBIX YCUIIUTEIECH HAINPSDKEHUsA. YCUIMTENIH AAHHOIO Kiacca B
UHTETPaJIbHOM HCIIOJIHEHUH HE BBIIYCKAIOTCS, M IO3TOMY HX H3rOTaBIUBAIOT CIUHUYHBIMU
NapTUSIMHU B MOAYJIBHO-TUOPUIHOM HCIIOJHEHHUU.

B nmanHoii  pabore  pacCMOTpeHBI  HEKOTOpbIE  aCHEeKThl IpU  pealn3aluu
BBICOKOYYBCTBUTEJILHOI'O YCUIIUTENS HAIIPSKCHUS.

} E BoixogHoe

E nuranus L tnie

[ 16 [0= Ll

R3D D R4
A
RS
ey,
[]r1
ik
Pucynok 1

Monynarop mocTpoeH Mo cCUMMETpu4yHOM cxeme(puc.l). B cooTBeTcTBUM ¢ HpUHLIKIIOM
palboThl TaHHOTO MOAYJATOPA, TOJKHBI BBIOMHATHCA TPeOOBAHMS MAKCUMAJIbHOTO IOJIABICHUS
CUTHaja reHepaTopa M OO0ECNeYeHUH HYJIEBOI0 MOAYJALMOHHOTO CUTHajla Ha BBIXOJE IpHU
OTCYTCTBUM HaNpsOKEHHUs Ha H3MEPHUTENbHBIX KOHTakTaX. JlaHHble TpeOOBaHMS BBIMOJIHSAIOTCS
TOJIBKO NPH YCJIOBUH IPUMEHEHUS TPAH3UCTOPOB C HJ1€aTbHO OJIM3KHUMHU 10 3HAYEHUIO TapaMeTpaMHu:
Us., Tipu 3a1aHHOM 0a30BOM TOKE; B — KOI((UIIMEHT YCHIIEHUS 10 MOCTOSHHOMY TOKY, Rex. mm. ¥
RBLIX. JIUH.

Bce mapameTpbl TpaH3uCcTOpOB onpeenstorces u3 BAX — BonbT-aMInepHbIX XapaKTepUCTHK.

s nonyuenuss BAX Heob6xoaumo 3aiaBarh onpeaenéHHble 3HadeHus ls, Uk, U Ipu 3TOM
u3MepsTh 3HadeHust Ug, 1 BeuuuHsI lg, iy, Uks

s onpenenenuss BAX u cOopa usmepuTenbHbIX JaHHBIX MPU TECTUPOBAHUM TPAaH3MCTOPA
HaM noHanoouThest AL, morpemHocTs KOTOpOro mpu u3MepeHusix Ovuia Obl He Xyxe 0,01%, u Ha
3Ty poib moaxoaut USB-6009.

C nomouipto ganHoro ALl HampsMyro CHATH MOKa3aTeld C TPaH3UCTOpAa HEBO3MOXKHO.
HeoOxonuMmo crienmanbHOE YCTPOHCTBO, KOTOPOE BBIMOJHSIO OBl POJIb CBS3YIOIIETO 3BEHA MEXKIY
TPaH3UCTOPOM U MoayseM. B xoze paboT Hamu ObLIIO CO3[]aHO TaKOE YCTpOWCTBO-agantep (puc.2).
OH HeoOX0aUM HaM JUIs 3a/laHUsl PA3JIMYHBIX PEKUMOB Pa0OOTHI MCIIBITHIBAEMOTO TPaH3UCTOpa U
MOJTy4YEeHHUs] BO3MOXHOCTH U3MepeHus Toka 6a3bl ls, Us., Ik, Uk, Momynem USB-6009.
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Pucynok 2

OcHOBOI yCTpOICTBa SIBISIOTCS YETHIPE PE3UCTOPA, C IMOMOLIBI0 KOTOPBIX MBI MOKEM
3a/1aBaTh Majblii 0a30BbI TOK B auamnazone or 0 mo 100 mxA. B manHo# cxeme pesuctop R2
BBITOJIHSET POJIb JaTYMKa TOKA U, U3MEPUB MMOTEHIIUAIBI B TOUKaX A U B, MBI CMOXeM OIpenenuTh
BEJIMYUHY TOKa 10 GopMmyIie:

@(A)R;P(B). (1)

bnaronaps ananorosomy Beixoy AO1 Mbl MOXKEM BIUSATH HA BEIMUYUHY 3TOTO TOKA, U3MEHSSA
HanpspkeHrne Ha AQO1. 3Has 3HaYeHUE BEJTMYMHBI COMPOTUBIIEHUS PE3UCTOPa R4 MOYKHO BBIUKCIUTD
3Ha4YeHHUe TOKa, 110 U3MEPEHHBIM NoTeHuanam B Toukax C u D, no 3akony Oma:

14 — (P(C)I;(P(D). (2)
4

C yuétoM Bcex OCOOEHHOCTEH SKBHBAJCHTHOM CXEMbl M3MEPSEMOIo KaHajla pacuéTHast
dbopMyIa aiis onpesiesieHus Toka 6a3pl OyeT paBHa:

I = (U, — Ug) * 100,4016 — U * 105,2584 + 9,66. (3)

[TpuBenenHble Boille (GOPMYIIbl U BEIYUCICHHUS OHAA00TCA B JaJIbHEHIIEM IIPU CO3/1aHUU
nporpamMMHOit 6a3sl st moxyist USB-6009.

USB 6009 - 53To Mmoys1s BBO/1a/BbIBOIA IM(PPOBBIX M AHATOTOBBIX CUTHAJIOB, T.€. OH CIIOCOOEH
MpeoOpa3oBbIBAaTh MOJIYYEHHBIH Ha HEro CUTHajl B 4YUCIO U oOpaTHO. Moaynb BKIOYaeT B cels
aHayoroBbli u nudpoBoil Onoku, a Takke USB-Bxon, uepe3 KOTOphIM ocymiecTBiseTcs
IPOTpaMMHUPOBaHUE.

AHaJIOroBelii OJOK HMEET BOCEMb BXOJIOB C paspemaromieil crnocoOHocThio 14 6w,
KOJMYECTBO BBIXOJIOB B OJIOKE paBHO JBYM M MX paspeliaromas cnocodbHocts 12 out. Yactora
orcueroB win Sample Read paBrma 48 xI'm. CaMm KaHanm aHaJOroBOr0 BBOAA COCTOMT W3
mynsTutniekcopa MUX, yemmrens PGA, ALTT-ADC nopa3psiHoro ypaBHOBeIHBaHus U Oydepa
Al FIFO.

OmHUM W3 TIaBHBIX TpeumymiectB moaynss USB siBisiercss TO, 4TO MOTPEUTHOCTH TPH
u3MepeHusx oueHb Mana. [Ipu BbIOpaHHOM JuanazoHe u3MepeHuidl B 5B Ha BXOJHOM KaHale,
pa3psAIHOCTh KOTOporo 14 out, abcoitoTHas MOrpemHocTs coctaBuT Beero sk 0,00006%. Ha
BBIXOJIHOM KaHaje MpH TOM K€ AMAINla30HE U C Pa3psAAHOCTbIO 12 OUT aOCOMIOTHAsE MOrPEIIHOCTh
oynmer paHa 0,00024% (0T MaKCHMaJIbHOTO 3HAYEHUs TMOTPENTHOCTH). Takue TMoKa3aTenn
MOTPELIHOCTH MOIXOAAT /7S Hallel padoTel T.K. He npesbimaioT 0,01%.

12=

Upe=2,5B

118kOm

Pucynok 3
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He menee BaxHON 0COOCHHOCTBIO MOJIYJIS SIBIISIETCSI CTPOEGHHE €ro BXOTHOTrO KaHama. J{ims
BCEX aHaNIOroBbIX BXxojoB Moayisa USB-6009 ucnonbs3yercst SKBUBaJIeHTHAs cxema, n300pakeHHas
Ha puc.3. Hamuuume wnenu OMOPHOTO HANPsDKEHUS NPUBOAUT K HEOOXOAMMOCTH aHaIU3a
SKBUBAJIEHTHOW H3MEHSEMON CXEMbl U COCTaBJICHHUS YpaBHEHHs MpeoOpa3oBaHUs H3MEPIEMOT0

CHUTHaJ1a JJid 3HA4YCHHA TOKA 0a3bl:

Us—Up . 1,395-Ug

— Us
Is = R, t 27xom Rs (MA). (4)

PaccMoTpeHHbIE  BBIILIE TOJNOXKEHHMST IO IPOEKTUPOBAHHIO BBICOKOUYBCTBUTEIBHOIO
yCWIMTENsI C TPUMEHEHHEM pa3pabOTaHHOIo ajanTepa IO3BOJSET CO34aTh IPOTrPaAMMHO-
YIIPaBJIIEMBIA KOMILUIEKC JUTsI 10100pa KOMIUIEKTYIOIIUX U pealn30BaTh U3TOTOBIICHUE YCUIIUTES C
TpeOyeMBbIMU XapaKTEPUCTUKAMHU.

bubnuorpadudeckuii cnucox
1. KoMmoHeHThI 1Jisi MOHTaXka Ha noBepxHoctu. CrpaBounoe nocooue. Jleyxun B.H. 2006r.
2. Manomywmsimue DC-ycunurenu. Pasymenko JImutpuit 2008 r.
3. OmepanuoHHBIE YCHJIMTENU C HyJeBbIM Apeiidom. Pesa Morumu (mepeBon Anuapes
JHonmiosa) 2010 r.
4. TexHONOrus MOJTYIPOBOTHUKOBBIX NPUOOPOB M M3JEIUN MUKpOIJIEKTpoHUKU. Tom 10.
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MATEMATHYECKOE OBECIIEYHEHHUE KOHTPOJISI TAPAMETPOB 3JIEKTPO-
PAINO 2JIEMEHTOB

Beb6ep A.E., Kommesa U.A., Camoiinosa A.C., Dcaymnosa T.B.

Tpéxeopuwiti mexnonrocuweckuu uncmumym — ¢unuan HUAY MUDU
2. Tpéxeopnwuil, Yensbunckas obracmo

Inga.kom@mail.ru, samoylovasashal998@mail.ru, tanya.esaulowa2017@yandex.ru

Mpbl co3manu aBTOMATHU3UPOBAHHBIM armapaTHO-IPOTPaMMHBIA KOMIUIEKC s moadopa
TPaH3UCTOPOB 110 MAKCUMAIbHO OJIM3KUM 3HAYCHUSM MTapaMeTpoB. MBI HCII0JIb30BAIN rPpahuIecKyto
cpeny LabVIEW. BeinonHeHbl u3MepeHHs W TpoBeAeHa 00paboTKa pe3yabTaTOB H3MEPEHUS C
NPUMEHEHHEM METOJIOB CTaTucTHueckoi obpaboTku. M3 100 TpaHzucTopoB OblIO BBIOpaHO 4 HE
OTJIMYAIOIIUXCS IO XapakTepuctukam oosee yeM Ha 0,1 %

Knrouesvie cnosa: TPaH3UCTOD, WU3MEPEHMUS, INEKTPO-Paguo JIIEMEHTBHI,
BBICOKOUYBCTBUTENBHBIA ycHIuTenb, Moxynb USB6009, maccuB HaHHBIX, METOJ HaWMEHBIINX
KBaJIpaToB.

MATHEMATICAL CHECK OF ELECTRO-RADIOELEMENT PARAMETERS
Veber A.Ye., Komleva I.A., Samoylova A.S., Esaulova T.V.
TTI NRNU MEPhI, Trekhgorny
Inga.kom@mail.ru, samoylovasashal998@mail.ru, tanya.esaulowa2017@yandex.ru

We have created an automated hardware-software system for transistors selection according
to the values as close as possible to the parameters. We used LabVIEW graphical environment. The
measurements were performed and the results were processed applying methods of statistical data
manipulation. There were 4 transistors chosen of 100, which didn't differ more than 0.1% in
characteristics.

Keywords: transistor, measurements, electro-radioelements, highly sensitive amplifier,
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USB-6009 unit, data set, least-squares method.

[Tpu co3maHnu BHICOKOYYBCTBUTENBHBIX YCUIIMTENICH CYIIECTBYET HEOOXO0AUMOCTh 1MoI00pa
ANEKTPO-paano 31emMeHToB (OPN) no MmakcuManbHO OJIM3KUM 3HAUEHUSM IMapaMeTpoB. B cBs3u ¢ uem
€CTb HEOOXOUMOCTh pa3pabOTKH aBTOMaTU3UPOBAHHOTO allllapaTHO-IIPOTPAMMHOI0 KOMILIEKCa s
nonbopa »siemMeHTOB. J[ins sToro Hamu Obula BbeIOpaHa cpela BHU3yaJbHO TIpaduueckoro
nporpammupoBanusi LabVIEW.

B cpene LabVIEW MBI co3ganu 1Ba MpOrpaMMHBIX MOAYJIsI, PYHKIIUEH MEPBOTO SBIISETCS
U3MEpPEHUE U COXPAHEHHE IIOJYYEHHBIX JaHHBIX, BTOPOW MCIIONb3Yys IMOJIYYEHHBIH MOIYJIb
M3MEpUTENIbHBIX JaHHBIX, BBIIOJIHSAET pacyeT BCEX MapaMeTPOB TPAH3UCTOPA WU IO MOJIYyYCHHBIM
3HAUEHUSM [IapaMETPOB BBINOIHIET OTOOP HEOOXOIMMOr0 KOJINYECTBA TPAH3UCTOPOB.

bnok-nuarpaMmMa mepBOro MmporpaMMHOIO MOJYJS, COCTaBIEHHOW B rpaduueckoil cpene
LabVIEW, npezacrasiena Ha puc. 1.

2N 1 HN

O0000000000000000C0000000000000a0
[16={U1-U2)*100 4016-U2*105,2584-9,66043] ‘ 7

B

1004016

Analog1IDDBL
NChan 15amp

9,66043

103,2584

e
v/
=

Ik=(U4-U3J"10

Numeric 2

A 68 ¢

Analog 1D Wim _
NChan NSamp

Pucynok 1

[TporpamMmMa cOCTOUT U3 IBYX IUKJIOB, TJI€ PACCUNTHIBAIOTCS U YCTAHABIMBAIOTCS 3HAUYCHUS lg
u Usk. [1o yetbipém kaHamoM BeinmonHenue u3mepenuit Ui, Uz, Uz, Us. Ha ocHoBaHuU nomy4yeHHON
SKBUBAJIEHTHON HW3MEPUTEITLHON CXEMBbI, PacCMOTPEHHON MOApoOHO B pabdore «OcobeHHOCTH
npuMmeHenuss Monyas USB6009» crtynentoB MyraeBa E., HaroprnoBa A., cocraBiseMm
MaTeMaTUYeCKyI0 MOJIEIb Jisl pacyeTa 3HaUCHUM u3MepsieMbix napameTpoB lg u k. 3nauenue Us u
Uk sBIIsItOTCS TPSAMBIME M3MepeHusMU. DopMupyeM MaccuB JaHHBIX, KOTOPBIA BBIBOAWUTCS Ha
MOHHTOD, U COXPAHSEM €ro B (ai.

MaccuB npencraBisger co00i TPEXKOOPAMHATHYIO CTPYKTYpPY (puc. 2). OqHa U3 KOOpAUHAT
SBIIETCS CTpPaHMIIEW MaccuBa C M3MEHEHHeM 0a30Boro Toka. Bropas koopaumHara (3TO CTPOKH
MaccHBa) - 3HaYE€HHUE MMapaMeTPOB MIPU U3MEPEHUHU KOJIEKTOPHOT O HanpsikeHus. TpeThst koopauHarta
(cTon61er MaccuBa) - u3Mepsiemble 3HadeHUsT (ls, Us, |, Ux). LludpoBoit naaukatop crynens Is
MOKa3bIBaeT TEKYyILEe COCTOSHHUE IpOrpaMMbl MpPU H3MEHEHUH O0a30BBIX TOKOB M SIBISETCS
BCIIOMOTATEIbHBIM.
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UN3smepuTtenbHbii Maccus ana BAX

16(uxA) U63(B) Ux(B) Ix(mA)
o o3 fosim fourer fostss
(33584 [06175 | 19666 [05628 c .
S O B TyneHb
WWWW MyTb coxpaHeHus
33722 fo5174 J,4638 [0,5809' AaHHbIX
Maccus nsmepUTenbHbIX

AaHHbIX

Pucynox 2

[Tpu BBIONHEHHH PAOOTHI C MU3MEPHUTEIBHBIMHU JAHHBIMA Mbl YCTAHOBHWIIM, YTO 3HAYCHUE
YCTaHABIIMBaeMOTO | M3MEHsSIETCS B XO0J€ MOJIydeHUU u3MepeHuil. PakropaMu, OKa3bIBAIOIIMMH
HauOoJIbIIICe BIMSHUE HA Bapuanuio g , SBISIOTCS:

-HAJTMIME KOPPEISAIIMOHHON CBSI3U BEJIMYMHBI 0A30BOT0 TOKA C BEIIMYMHOW MPHIOKCHHOTO
Hanpsokerus AO1 (Uak);

-HAJTMYME BHEITHUX AJICKTPOMATHUTHBIX MIOMEX IMEPHOTUICCKOTO U CIIYIallHOTO XapaKTEPOB.

3nauenue ls monBeprkeno BwiIsHUIO UdK M craTucTHueckomy paszbpocy (puc. 3). Ot0
3HAYCHUE YYaCTBYET B OIPEICIICHUH TapaMeTPOB:

_ AUyg _ AUy

Iy
Tex.qudp. = Alg (1) :8 = E (2) Topix. = Al (3)

3nauenue P Ha quana3zone m3MeHeHuil |y u Usk pabouell TOUKM TpaH3UCTOpa M3MEHSETCS
HE3HAYMUTENbHO. 3 m3Mensercs B nipenenax ot 140 qo 170 exunui (+- 10%). [loaromy nmst mogdopa
UJCHTUYHOCTH TPAH3UCTOPOB IO MapaMmeTpy 3 J0CTaTOUHO PACCYUTHIBATH Cpe/iHee 3HaUeHUE [ s
onpeneéHHOT0, BRIOpaHHOTO 06a30BOro Toka mnpu u3MeHeHuu Usk. st monydeHus 3HAYCHUH lpyix
MPUMEHSIeM METOJ HaWMEHBIIEero T.K. YpaBHEHUU 3 B rpaguueckoM MpPE/CTaBICHUU SBISETCS
TAHICHCOM YTJiIa MCKOY JIMHAEN Ha BI)IXOI[HOI\/JI XapaKTECPHUCTUKU C 3aJaHHBIM 0a30BBIM TOKOM,
KOTOPBIH MoABEpraeTcs CTaTUCTUYECKOMY pa3opocy. [Ipumensist METO bl AUCTIEPCUOHHOTO aHAn3a,
a B YaCTHOCTHU METOJ HANMCHBIINX KBAaApPAaToOB, 6YI[€M MoJIydyaTb YPaBHCHHUEC O3TUX JIMHUH B BUEC:

[, =ax*xUy+Db 4)
YactHas nmpou3BoHas OT 3TON (QYHKIUH:
Sl 8Use 1
85Uy =a (5) A 51y “a Tspix. (6)

LLmrd) | U B) |Li(mrA)| Ui B) [ (vrA) | U (B) |1 (MrA) | Uk (B)
0,792 0,498 1.8 0,49 3,315 0,477 5,435 0,46
0,77 0,994 1,807 0,986 3,363 0,973 5,474 0,956
0,795 1,491 1,752 1,483 3.34 1,471 5,499 1,454
0,787 1,988 1,807 1,98 3.358 1,967 5,465 1,949
0,846 2,489 1,829 2,481 3,346 2,467 5,922 2,462
0,831 2,994 1,796 2,986 3,338 2,973 8,656 3,006
0,795 3,49 1,803 3,482 3,378 3,469 | 12,774 3,54
0,799 3,989 1,801 3,981 3,391 3,967 | 28,726 | 4,096
0,836 4,486 1,84 4,477 3,372 4,464 | 38,907 | 4,504
0,835 4,98 1,799 4,971 3,355 4,957 | 45,094 4,65

Pucynok 3
Jns onpeneneHusl 3HAYCHUS lgyx HA OTAle MPOSKTHPOBAHHS BOCIONB3YyEeMCS BCTPOCHHON
dbynkiuei mporpammsel «Algoritm Buldery -Beruncnenuns\PerpecoHHbIH aHATH3.
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Taxum oOpa3zom, HacTosel paboToH onpenenéH aNropuT™M U MaTeMaTHUECKas MOAJIEPIKKa
orpezieNieHUs MapaMeTpOB TPAH3UCTOPOB VIS 110100pa NASHTUYHOCTH UX XapaKTEPUCTHUK:

- ompejaensieTcss cpenHee 3HadeHue lscp. g kaxmoil u3 Touek AQo, Mpu HW3MEHEHUHU
nanpspkenns AO1 (Us¢) B muamazone ot 2,0 10 3,5 B;

- ompenensercs cpenHee 3HaueHUE Usscp, s kKaxkaond u3 Touek AQo, mpu HW3MEHEHUHU
nanpspkenns AO1 (Us¢) B muamaszone ot 2,0 10 3,5 B;

- ompejaensieTcss cpenHee 3HadeHue licp. Ama kaxmod u3 todek AQp, Mpu HM3MEHEHUU
nanpspkenns AO1 (Us¢) B muamazone ot 2,0 10 3,5 B;

- II0 COCEHUM 3HAYEHUSIM, ONPEACIEHHBIM BbIIlIE, HAUMHAsT OT MUHUMAJIBHBIX l6.cp. U Usg.cp.
PaCCUUTBIBAIOTCA T = m
BX.AU. Al cp.

- Jus KaKAoro (QparMeHTa BBIXOJHOW XapaKTEPHCTUKU, C TNPUMEHEHHEM MeETofa
PErpeCCHOHHOIO aHaJIN3a ONPEACIIIFOTCS 3HAUYCHHA Ippix..

[lonydyeHnbie u3MEpeHUsT 3aHOCHUM B MAacCUB, B KOTOPOM OCYILECTBISETCS OTOOp
TPaH3UCTOPOB 110 MAKCUMAJIbHO HWACHTHYHBIM XapaKTCPHUCTUKAM. C IIOMOIIIBKO YE€ro MbI CMOXEM
PCAIN30BaTh CO3AHUC BBICOKOYYBCTBHUTCIBLHOI'O YCUIIUTCIIA.

bubnunorpaduueckuii cnucox
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OYHKIIMOHAJI U TIPUMEHEHUE TPEXKOJIECHOI'O POBOTA-BE3JAEXOIA
ROVER VEHICLE PITSCO TETRIX PRIME

Bonommu A.M., Cyxanos A.B.

O3épcruti mexnoaocudeckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yenabunckas ooracmo

macozersk@gmail.com, artemiyc@list.ru

Po6GOTBI BCTpEeUaroTCsi TIOBCEMECTHO W MOTYT HPHHMMATh CaMmble pas3Hble BHIbL. OIHO W3
CaMbIX TIEPCIIEKTUBHBIX HAMpPaBICHUN POOOTOTEXHUKH — YHAAJCHHOE WIIM aBTOHOMHOE yITpaBJIeHHE.
OHO MO3BOJISIET BBIMOJIHATH 338724 B MECTAX, BPEIHBIX HIIH OIACHBIX JIJIs Y€JTOBEKA.

Kniouesvie cnosa: pobototexuuka, pobotsi, PITSCO Education, MY RIO, National
Instruments, LabVIEW, Tpexkonecuuk, nHGpakpacHbIN TaTYHK.

FUNCTIONAL AND APPLICATION OF ROVER VEHICLE PITSCO TETRIX PRIME
THE THREE-WHEEL ROBOT-RIDER

Voloshin A.M., Sukhanov A.V.
OTI NRNU «MEPhI», Ozersk
macozersk@gmail.com, artemiyc@list.ru

Robots are widely distributed and can be in a wide variety of shapes. One of the most
perspective directions of robotics is remote or autonomous control. It allows robot to perform tasks
in places that are harmful or dangerous to humans.

Keywords: robotics, robots, PITSCO Education, MY RIO, National Instruments, LabVIEW,
three -wheel, infrared sensor.
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OnHO U3 cambIX NMEPCHEKTUBHBIX HANpaBiICHUIl B COBPEMEHHON HayKke — poOOTOTEXHHKA.
[TpumMepbl MPUMUTHBHBIX POOOTOB BCTPEUYAIOTCSI MOBCEMECTHO — 3TO U POOOTHI-NIBUIECOCH, U
POOOTHI-UTPYLIKH, OBIBAIOT Aaxe poOOThI-0hUIUaHTHl. POOOTHI HCIIONB3YIOTCA B MPOU3BOACTBE U
OBITY, HAyYHOH M pa3BieKaTenbHON chepax. Ho moTeHIManbHbIX 00nacTeil mpuMEHeHUs HAMHOTO
6onbure. M korna nosiBisiercs paboTa, onacHasi JJis KU3HU YeJIOBEKa, JIy4IIUM BapHaHTOM OyJeT
UCTOJIB30BaTh poboTa. Hampumep, B BOGHHBIX LIEISIX UCIONB3YIOTCS pOOOTHI, KOTOpPBIE HE 0OATCS
arpecCUBHBIX CpeJ] WM OMACHbIX ycioBuil. [IoaTOMy MMEHHO AJisl y3KOCTIeIIMATU3UPOBAHHbIX 3a/1a4
pUMEHEHHE POOOTOB BHIMIIAUT HanOO0JIee HHTEPECHO U BOCTPEOOBAHO.

Po60Th1 Mex Ty OO0 CHIIBHO OTJIMYAIOTCS B 3aBUCUMOCTH OT TOCTABJICHHBIX JUIsI HUX 3a7au:
pasMepamMH, TOYHOCTBIO, CIOCOOAMHU CBSI3M, JaTYUKaMHU JUISI OPUEHTUPOBAHUS U  S3bIKAMH
nporpammupoBanus. Ha kadenpe «Onexrtponnku u ApromMatuku» OTU MUOU npumenstorcs
poboThl  mpou3BojAcTBa  amepukanckoi kommanumu PITSCO  Education, ympasisembie
kouTpomiepamu MY RIO or xommanmu National InstrumentS. B koHTpomnepax ucmoib3yercs
cooctBeHHass  omepanuonHHas cuctema RTOS wm  coOcTBeHHBI  rpaduyeckuid  S3bIK
nporpammupoBanus LabVIEW — Laboratory Virtual Instrumentation Engineering Workbench.

PaccmarpuBaemMblii poOOT mpencTaBisieT COOOH TPEXKOJECHHK C JIBYMs JIBUTATEISIMH,
uH(ppaKpacHbIM JAaTYUKOM H  KJIICHIHAMHU-MaHUMyIsATOpaMu. Bce OHM MOAKIIOYAIOTCS K
KOHTpPOJLIEPY, coeMHeHHOMY ¢ omoInbio Wi-Fi ¢ komnbroTepom omnepaTtopa. Benymue nBa kosneca,
MOJKIIIOUYEHHBIE K JIBYM JBUTaTeIsIM COOTBETCTBEHHO, MOTYT TOJBKO BpallaTbCsi U HE MOTYT
MIOBOPAYMBATHCS, TPETHE KOJIECO — Il OallaHCHPOBKH, OHO CBOOOJHO MOBOPAYHMBACTCS B JHOOYIO
CTOpPOHY. MaHUNYJISTOPBI HAXOAATCS criepeau poOoTa MPUMEPHO HA BHICOTE BOCHMH CAaHTUMETPOB
OT T0J1a, OHK MOTYT HECTH MpeIMeT HEOOBIIION MacChl U He OoJiee TPEX CAHTUMETPOB B TUAMETPE.
V omneparopa Ha GppoHTaTBHO# Manenu B cpeae LabVIEW umeroTcst KHOIIKY YIIpaBJIeH s IBUTaTeNCH
C KOMaHJaMHU «Ha3aJy, «BIEPEN», «BIEBO», «BIPABO», IIOBOPOT HAJIEBO HA MECTE», «IIOBOPOT
HampaBO Ha MecTe» U «cTom». Kpome TOro, MOXHO YJAJI€HHO YIPABISATh MaHUIYISATOPaAMHU.
WudpakpacHbIil TaTYUK HAXOTUTCS TMOJ MAHUMYJISTOPAMH M MOXET ONPENEIUTh PACCTOSHHUE 0
Onmuxkaiiiero o0beKTa He Aaiblie OJHOTO MeTpa. I'paduk M3MepeHus pacCTOSHUN HAXOTUTCS Ha
naHenu oneparopa. IMeHHo Onarofaps 3ToMy JaTYUKY MOKHO 3allporpaMMHpOBaTh podoTa Ha To,
9TOOBI 00BE3KATH MPETMATCTBUS U BbIE3KATh U3 TYMHUKOB. TakuM 00pazoM, poOOT MOKET aBTOHOMHO,
TO €CTh 0€3 yIpaBJIEHUS ONEePaTOPOM, 100paTHCS 10 3aJJaHHOM 3apaHee MO3UIIUU B TAOUPUHTE.

Pucynoxk 1 — Buemnuii Bun po6ora Rover Vehicle.

[Toaxonas ¢ MpakTUYECKOI CTOPOHBI, €CJIM YyCTAaHOBUTh HEOOXOIUMBIE TaTYUKH, TAKOW POOOT
crocoOeH mpoexaTh M0 30HaM, OMAacHBIM JUIS 3/10pOBbS M JKU3HH YEIOBEKa, aBTOHOMHO cOOpaTh
HE00XO/MMBbIE JaHHBIE U BEpHYThCSA. B pyrux ciyyasx MOKHO YNpaBATh yJaJleHHO, HCIIONb3Ys
Bueokamepy u Wi-Fi.

CoBpeMeHHass poOOTOTEXHUKA CIOCOOHA MOMOYb 4YEJIOBEKY B paznuuHbIX chepax. Ecmu
MPUMEHUTh 3HAHHUS W HAaBBIKH, TO JIFOOYIO 3a/1a4y MOXKHO OOJIETYWTH OJiarogapsi MCTOIb30BAHUIO
pa3IUUHBIX POOOTOB — HapUMeEp, Takoro podoTa kak Rover Vehicle. (Puc. 1)

75



NH®OPMALIMOHHO-N3MEPUTE/bHBLIE TEXHOOTUW B ATOMHOW NMPOMBILLIEHHOCTH

Ob UIHTEHCUDPUKAIIUU TEIIVIOOBMEHA B KAHAJIAX
W3zaposa E.I'., Kupunnos B.JI.

O3épcruti mexnoaoeuveckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yensbunckas ooracmo
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Ob6cyxnaercss moBbIIIeHHE A(PPEKTUBHOCTH pabOTBl  3HEProoOOPYNOBaHHUS IYTEM
MHTEeHCH(UKAIIMY TEIUIO0OMEHa B KaHaJax 3a CUET TypOyau3aluy MPUCTEHOYHOTO CII0S KUAKOCTH.

Kniouesule cnosa: TennoodMeH, TypOyau3anus, HarpeBaTeIbHbIM KaHal, TEIUIOBas HarpysKa,
K03()HUIMEHT TeII00TAAYH, THAPABIMYECKOE COPOTHBIICHHUE.

ON HEAT TRANSFER ENHANCEMENT IN CHANNELS
Izarova E.G., Kirillov V.L.
OTI NRNU MEPhI, Ozersk
EGlzarova@mephi.ru, asdf-oz@mail.ru

The effectiveness increase of energy equipment operation through the intensification of heat
transfer in channels due to the liquid wall layer turbulization is discussed.

Keywords: heat transfer, turbulization, heating channel, heat load, heat transfer coefficient,
hydraulic resistance.

B TemnoTexHUWKE IIMPOKO WU3BECTHBI CHOCOOBI TMOBBIMIEHUS A(PPEKTUBHOCTH pPabOTHI
HHEProoO0OpyA0BaHUS MYTEM HHTEHCHU(HUKAIMH TEIUIOOOMEHa B KaHajax 3a CYET TypOynu3anuu
INPUCTEHOYHOTO CJ0 KHUJIKOCTH. OAHUM M3 CIOCOO0B TypOynu3aluu sIBISETCS HaHECEHHE
CHeHaIbHOM HCKYCCTBEHHOM 1IE€pOX0OBATOCTH Ha TEINIOOTAAIOILYIO IOBEPXHOCTh HarpeBaTels.

[TpakTHUecku Bce YHEPrOyCTAHOBKH OXJIAXAAOTCS BOJOW, COJIEpIKallel pa3audHble conu. B
MpoLecCe 3KCIUTyaTallud Ha TEMJIOOTAAIOIINX IOBEPXHOCTSIX OO0OpynoBaHUS OOpa3oBBIBAETCS
COJIEBOM 0Ca/IOK (HAaKHUIIb), KOTOPBIH MOXKET YXYAIUTh paboTy MHTeHCH(UKATOpa TerI000MeHa.

Uto0bl pa3BeATh OSTH COMHEHHUS, OBUIM TMPOBEAEHBI HCCIEAOBAHUS TEIJIOOOMEHAa B
HarpeBaTelbHbIX KaHalaX C IIaJKOM M IIEPOXOBATOM IMOBEPXHOCTSIMHU B YCIOBHUSAX OCAKICHUS
ocagkoB. B pabore mcrnonp3oBanvch TEPMOMETPHUYECKHE HArpeBaTENbHBIE 3JIEMEHTHI, KOTOpbIE
pa3Mmenainck B Tpyoe, o0pas3ys KOJIbLEBON KaHall C COOTHOLIEHHeM auameTpos 6osee 0,9 — To ecTb
Onmu3kuil Kk 1uiockoil mienu. CKOpoCcTh NOTOKAa BOJBI M AMANa30H H3MEHEHUs TeMIepaTypbl
coctaBnsm 4-5 m/c 1 40...70°C cooteTcTBeHHO. Temmoas Harpy3Ka MOTJIa H3MEHATHCA B IHPOKUX
npenenax. TemmnepaTypa MOBEpXHOCTH HarpeBaresie u3Mepsiach KaOelbHbIMU TEPMONIApaMU THIIA
KTMC XA. CymmapHas TNOIpeHIHOCTh H3MEPEHMS TEMIIEpaTyphl, CBS3aHHAs C HCKAKEHUEM
TEMIIEPATypHOTO TOJIs B pailoHe MMIUIAHTALUKM TEpPMOMIAaphl B TEJIO HArpeBaTeNsl U JIOMYCTUMOM
TIOTPEITHOCTH BTOPUYHEIX Mpubopos He npesbimana +2,0°C. 3MepeHHbIe 3HAYEHNS TEMIIEPaTyphI
CpPaBHMBAJIUCh C pacuy€THbIMH. KodQPHUIMEHT TemnooTAauu Ompeiensics Mo KpUTepuaibHOMY
ypaBHEHMIO, MpuBeJAeHHOMY B paborte [1]. OcamkooOpazoBaHHe Ha HarpeBaTelsiX, C Y4ETOM
OCaXJECHUSI U CMbIBA OTJIOKEHUH, PaCCUUTHIBAIOCH MO 3MIMPUYECKON 3aBUCHMOCTH, MOJYYEHHOMN
nyréM O00OOIEHUs JIMTepaTypHbIX JAaHHBIX M COOCTBEHHBIX HCCIIEOBAaHUI. YBelUueHHe
kod(durmenta TermiooOMeHa 3a CYET TYpOYyTU3aNK MPUCTECHOYHOTO CJIOS KUIKOCTH YUHUTHIBAIOCH
anmnpoKCUMaIMe, MOJYy4eHHOW Mo pe3yiabTaTaM HCCIEOBaHUN TemaooOMeHa B TIUIAAKUX U
IIepOXOBAThIX KaHaJIax Ha 00ECCOJIEHHOI BOJIE.

PesynbraThl UMCHBITAaHMNA TOKa3ajdd, YTO KOJMYECTBO OCaJKa, oOpa3yoouerocs Ha
IEPOXOBATON MOBEPXHOCTH, MEHBIIIE, YEM Ha IIaJKOW MOBEPXHOCTH. Temmeparypa mepoxoBaTou
MIOBEPXHOCTU HWXKE, YEM ITIaAKON MOBEPXHOCTH. OTHOCUTENBHOE MMAPABINYECKOE CONPOTUBIICHNE
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IMAJKUX W [IEPOXOBAaThIX KaHAJIOB TNpu O0Opa30BaHUHM OTJIOKEHUH Ha TEIIoNepeaaronx
MIOBEPXHOCTSAX MEHSAETCs] He3HauuTelabHO. J[aHHBIH BUJ MHTEHCH(]UKATOpa TEMJI00OMEHa MOKHO
PEKOMEH0BATh JJIsl MOBBIECHUS 3()()EKTUBHOCTH PAaOOTHI SHEProoOOpPYIOBAHUS MPAKTUYECKH C
JHOOBIMU TEIIOHOCUTEISIMU.
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JABOPATOPHBIN CTEH]I «kxABTOMATHYECKHH NEPEKJIIOYATEJIb IIPEJEJOB
MN3MEPEHUS HAIIPSIO)KEHU S HA BA3E IIVIAT®OPMBI NI ELVIS |1
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[TpuBeneno onucanue nabopaTopHoro yueOHoro crenaa Ha 6ase miatdopmsl NI ELVIS 11
koMmmanuu National Instruments, co3gansoro B 1abopatopuu kageapsl DIEKTPOHUKU U aBTOMATHUKU
HUAY MUDU nyis uzyderHust padoThl YCTPOHCTBA aBTOMATHYECKOTO BBIOOpA MIPEICIIOB H3MEPEHUS
HanpspKeHUH UG POBOTO BOJIBTMETPA.

Kniouesvie cnosa: n3mepeHus, INEKTPOHUKA, IU(POBBIE TPUOOPHI.

THE LABORATORY STAND “AUTOMATIC CHANGE-OVER SWITCH OF VOLTAGE
MEASUREMENT LIMITS” ON THE PLATFORM OF NI ELVIS Il WORKSTATION

Izarova Ye.G., Shemetova A.D.
OTI NRNU MEPhI, Ozersk
EGlzarova@mephi.ru, ADShemetova@mephi.ru

The article describes the laboratory stand created by the laboratory of the Department of
Electronics and Automatics at NRNU MEPhI and framed on the platform of NI ELVIS 1l workstation
for engineering education purposes. It’s illustrated with the methodology of the study of the device
that automatically selects voltage measurement limits of digital voltmeter.

Keywords: measurements, electronics, digital devices, engineering education.

CornacHo rocyaapCTBEHHOMY 00pa30BaTEIbHOMY CTaHJAPTY 110 HAIPABJIEHUIO MTOATOTOBKH
12.03.01 «IIpubopocTpoeHue» BBITYCKHUK, OCBOUBIIMNA MPOrpamMMy, JOJDKEH OBITh TOTOB pEIIaTh
clleAyIoIIKe IPOoPeCcCHOHATIbHBIE 3a/1aUH:

. YMETh CTPOUTH MOJEIH Y3JI0B U3MEPUTENIbHBIX TPUOOPOB U BHIOUPATh METOAUKH MX
UCCIIEIOBAHMUS;
. YMEThb OCYIIECTBIATh HalalKy, HAacCTPOHKY, IOCTUPOBKY M OIIBITHYIO IPOBEPKY

prOOPOB U CUCTEM.

Takum o00pa3oM, 3HaHHME COBPEMEHHBIX TEHACHIUH pa3BUTHS W TNPUHIUIIOB pabOTHI
U(POBBIX H3MEPHUTENBHBIX YCTPOMCTB, YMEHHE NPOBOAMTH MX HaJaJKy U PEryJIupoBKY —
HE00XO0AUMBIE YCIO0BUS (POPMUPOBAHUS TPEIMETHON KOMIETEHIIMH CTYI€HTOB JAHHOTO NMPOGWIIs U
BaKHAs KBAIM(PHUKALMOHHAS  XapaKTepUCTHKa COBPEMEHHOTO clenuajgnucra B o0nactu
pUOOPOCTPOCHHUS, DIEKTPOHUKH U HH(POPMAITMOHHO-U3MEPUTEIBHON TEXHUKH.
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W3ydenne npuHIMna AEHCTBHs JIOOOr0 YCTpOMCTBa WM MHPUOOpPa BO3MOXKHO IyTEM
HaOmoaeHus GOpMBbI M 3HAYEHUN CUTHAJIOB HA BBIXOJIE OTJIEJIBHBIX €r0 y3JI0B U OJIOKOB.

B pamkax nanHo# 3anaun Ha Kadeape Dnexrpornku u aromatukun OTU HUSY MUDU Gbin
pa3paboTaH Ja0OpaTOpHBI y4eOHbIM CTeH «ABTOMAaTHYECKUH IEepeKiIroyaTesb IpeesioB
M3MEPEHUs HaNpsHKEHUS IIU(PPOBOTO BOIBTMETPAY, MO3BOJISIONINA HCCIIEA0BATh padOTy U MPUHIIUIT
NEUCTBUS CIENYIOUIMX 3BEHbEB LMU(POBOro BOJBTMETpA: aTTEHIOATOP BXOAHOIO YCTpPOMCTBa,
KOMIIApaToOp CPaBHEHMS BXOJHOIO CHIHAaja C OINOPHBIMH HAIPSDKCHUSAMM MCTOYHUKA, CIEHAIIUI
peKuUM paboThl AMCKPETHOrO aBToMara. Pa3zpaboTaHHBIN CTEHA INpelHa3HaueH /sl BBIIOJHEHUS
nabopaTopHbIX paboT 1o Kypcy «L{nppoBbie n3MepuTenbHbIE YCTPOHCTBAY.

JlaGopaTopHBbIi CTeH] MpeAcTaBiIgeT co00l anmapaTHO-IPOrpaMMHBIA KOMILJIEKC, B COCTaB
KOTOPOTO BXOJAT CIIEIYIOIIUE amapaTHbie cpeacTa (puc. 1):

. MIEPCOHAIIbHBIN KOMITBIOTED;
. u3MepuTenbHas aboparopHas cranmust NI ELVIS II;
. uccieayeMas CXeMa aBTOMATHMYECKOrO MEpeKIrYaTeNs MOpPeaeioB H3MEpEHUs

HanpsDKeHUH (POBOTro BOJIBTMETPA, YCTaHOBICHHAs Ha MakeTHOM mojie NI ELVIS II (puc.2).

B kauecTBe OCHOBHOMW Oblja BbIOpaHa TUIIOBAs CXeMa aBTOMATHYECKOrO IMEpeKItoyaTess
npeena U3MepeHus HanpsbKeHu udpoBoro BoasT™meTpa [1, . 216].

Jnis opMupoBaHMs BXOJHBIX BO3JEHCTBUH MCHOJIB3YETCs] BCTPOSHHBIN (YHKIIMOHATIBHBIN
reaeparop craniuun NI ELVIS. Bcerpoennsie usmeputensubie npubopsl cranmuu NI ELVIS
(octmiutorpad, BOJAbTMETP, PETYIUPYEMbI HCTOUYHUK MUTAHUSA) B JaJbHEHUIIEM MCIIOIB3YIOTCS JUIs
HaJIAJKU MCCIIEyeMOW CXEMBI U TIPOBECHHSI HEOOXOANMBIX H3MEPEHHI B X0/1€ PAOOTHI.

a1 TR

==l =

HaDndenls Sal 't

r

FeryrE TR
i LCSTTTRRTTRTTS ¢ ] ojrwmen

Erlinead

Pucynok 1 — CrpykTrypHas cxema 1abopaTOpHOTO CTEH/A.

[IporpaMMHasi 4acThb M3MEPHUTENbHON CUCTEMBI COIEPKUT HAOOp BUPTYaJIbHBIX MPUOOPOB,
o0ecreynBaIUX U3MEPEeHHE OCHOBHBIX XapaKTEPHCTUK HCCIEAyeMOro oobekTa. BupryanbHble
uHctpymMeHTsl (BU) mnpeacraBnstor HaObOp MNpPOrpaMMHBIX — CPEACTB, KOTOPBIA MO3BOJIIET
HCIOJIb30BaTh TEPCOHAIBHBIA KOMIBIOTED KaK CIEUATU3UPOBAHHBIN 3JIEKTPOHHBIA MpPUOOD.
I'padnueckuit untepdeiic BU nmutupyer nureBble MaHead peajbHbIX MpuOopoB. C MOMOUIbIO
MBIILIN BO3/IEHCTBYEM Ha «OpraHbl YIIPABJICHUSD — KHOIIKH, IEPEKIIOYATENH, PETYIIATOPbI, KOTOPBIE
1300pakeHbl Ha SKpaHe MOHUTOPA.

78



NHOOPMALIMOHHO-U3MEPUTE/TbHBIE TEXHOMOMMN B ATOMHOW MPOMBILLIEHHOCTU

Pucynox 2 — Pacnionoxxenue I/ICCJ‘IG,I[YMBIX cxem Ha HabopHOM nose cranmuu NI ELVIS II (doto).

JlabopatopHblil y4eOHBIHM CTEH/ MO3BOJSET U3YUUTH paboTy:

. YCTPOMCTBA aBTOMATHYECKOTO BBIOOpa TMPEACIIOB H3MEPEHUS  HAMPSIKCHUM
U(POBOTO BOJILTMETPA;

. KOMIIapaToOpoB (CpaBHEHWE BXOJHOTO CHTHaJda C OIOPHBIMH HANPSHKCHUSIMH
HMCTOYHHKA);

. JMICKPETHOT'O aBTOMATa B CIEASIIEM PEKUME.
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MeYaTH KaK CPeiCTBA y4eOHOTO M MPOMBIIUIEHHOTO KOMITJIEKCA.
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PROSPECTS AND POSSIBLE APPLICATION OF 3D PRINTING IN EDUCATION AND
INDUSTRY
Koreshkov E.A., Rubchenkov M.A.
OTI NRNU MEPhI, Ozersk
evgenikoresh1993@gmail.com, maximrubchenkov@gmail.com
This article reveals possible application and further development of 3D printing as a means of
educational and industrial complex.

Keywords: 3D printing, additive production method, subtractive production method, fused
deposition modeling (FDM), selective laser sintering (SLS), stereolithography (SLA).
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B HacTosiee BpeMs OCHOBHAas 4acThb MPOMBIIIICHHOCTH MPUMEHSET JUIsl M3TOTOBIICHUS
Pa3NUYHBIX M3JEIMHA METOJ] CyOTpaKkTHBHOI'O IPOM3BOACTBA, H3AeINe (QOpMHpYyeTcs 3a CHET
yAajaeHus JUIIHEro MaTepuana oT 3aroTOBKH ((ppe3epoBKa, Ja3epHas pe3ka CBepieHue, NITH(POBaHHE
U T.J.).

[IpuMmeHeHre OaHHBIX TEXHOJIOTUH IMOApa3zyMeBaeT OOpa30oBaHHE H3JIMIIKOB U OTXOMOB,
KOTOpBIE HE BCET/1a MOYKHO HCII0JIb30BaTh B NpoU3BoAcTBE. [I0BTOpHOE MCIIOIB30BaHNE U3IIMILIKOB
MpeJiroJiaraeT JOMOJIHUTEIbHbIE 3aTPAaThl Ha epepadoTKYy.

J1s1 IpOMBIIIEHHOCTH OCHOBHOM IIEJIBIO SBJISIETCSI CHUKEHUE U3JIEPKEK Ha MPOU3BOJICTBO
roroBoil mponykuuu. OnuH ©3 cnocoOOB JOCTHKEHMSI JaHHOM IeNu SIBISIETCS BHEApPEHUE
aJIMTUBHBIX TEXHOJIOTUM B IMPOU3BOJICTBO.

AIIMTUBHAsT TEXHOJIOTUS TMOApa3yMeBaeT MoJa coOoi co3gaHue OOBEKTOB 3a CYET
II0CJIEZI0BATEILHOIO HAHECEHUS CIIOEB MaTepuaia. MoJienu, U3roToBJIEHHbIE alTUTUBHBIM METOIOM,
MOTYT MPUMEHSTHCS Ha JHOOOM MPOU3BOJACTBEHHOM JTamne — Kak JUIsi W3TOTOBIEHHS OIBITHBIX
00pa3ioB (T.e. OBICTPOE MPOTOTUIHPOBAHUE), TAK U B KAYECTBE CAMOW TOTOBOM MPOIyKIHH (T.C.
OBICTPOE MPOU3BOJICTBO).

SlpkuM  mpuMepoM  anAUTUBHON TexHoJoruu siBisiercss 3D-mewath. DTO  mpoiiecc
dbopMupoBaHUs TPEXMEPHBIX OOBEKTOB MPAKTUYECKU IMPOU3BOIBHOM TreoMeTpudeckoi (opmbl B
peaJlbHOM MHpE Ha OCHOBE €€ U(POBON MOJIEIH.

Ceiiuac MBI HaxoguUMCSi Ha CTaJWUd AaKTUBHOro pa3Butus 3D-mewatu, HabmOmaeTcs
IIOBCEMECTHOE MHCIIOJIb30BAHUE JAHHON TEXHOJOTMU B JOMAIIHUX YCJIOBHSX, MAlIMHOCTPOEHHUE,
CTPOMUTENHCTBE, O0yUYEeHUH, METUIIMHE, BOGHHO-IIPOMBIIIIJICHHOM KOMIUIEKCE U T.J.

Pa3Butre u BHenpeHue aaJMTUBHOTO TMPOU3BOACTBA, OOYCIOBJICHO HAIMYHUEM IIMPOKOTO
criektpa TexHojoruii 3D-meuyaru. Takue Mmerompl Kak dKcTpy3uonHas medats (FDM, FFF),
nopomkoBasi(SLS, SLM), nonumepuzanusa(SLA) u T.1.

DKCTpy3UOHHAS neyvarh: nporecc nevyaru METOJIOM MOCIIOMHOTO
HaIUTaBJIEHUS IOJPAa3yMEBAET CO3/IaHUE CIIOEB 3a CUET SKCTPY3UHU ObICTPO3aCTHIBAIOIET0 MaTepHralia
B BHJIE MHUKpOKamenb HIW TOHKUX cTpyd. Kak mpaBuio, pacxomHwlii MaTepuan (Hampumep,
TEPMOIUTACTHK) TOCTABIIAETCS B BUJE KaTyIIEK, C KOTOPBIX MaTepuaj CKapMIIMBAETCS B TICYATHYIO
TOJIOBKY, Ha3bIBAEMYIO <OKCTPYAEPOM». OKCTPYAEp HarpeBaeT MaTepuan [0 TeMIepaTypsl
IUTABJIEHHUS C MOCJIEAYIOIINUM BbIJJaBIMBAaHUEM PACIUIaBIEHHOM Macchl uepes3 comio. CaM skeTpyaep
MIPUBOJIUTCS B JIBHJKEHHE TOIIATOBBIMU JBUTATENSIMU WM CEPBOMOTOPAMH, OOECIEUHBAIOIINMU
MO3UIIMOHUPOBAHME II€YaTHON TOJIOBKM B TpeX IUIOCKOCTX. Ilepememienne 3KcTpyzaepa
KOHTPOJHMPYETCS MPOU3BOACTBEHHBIM MporpaMMHbIM oOecnieuenneM (CAM), MpUBS3aHHBIM K
MUKpPOKOHTPOJLIEPY.

[lopomkoBass  meyars: OgHuM W3 METOAOB  aJAUTHUBHOIO  MPOU3BOJICTBA
SIBJISIETCS. BBIOOPOYHOE CIIEKaHWE TOPOIIKOBBIX MarepuanoB. CloM MOJEIN BbIUEPUUBAIOTCS
(cmiekaroTcsi) B TOHKOM CJIO€ TOPOIIKOOOpa3HOro Marepuana, Mmocie 4ero paboyas miaaTdopma
OIyCKaeTCsl, © HAHOCHUTCSI HOBBIM cioi mopomka. [Iponecc moBropsercs 10 MojaydyeHus LEeNbHOU
Mozenu. HemspacxomoBaHHBIM MaTepuan ocTaeTcs B paboueil kamepe W CIYXKUT Ui TOJICPKKA
HaBHCAIOLIUX CJIOEB, HE TPEOys CO3/AaHUS CIIEUAIBHBIX OMOpP.

[Tonmumepwu3arus: MeTon oCHOBaH Ha OOJIyUE€HUH KUIKOHN (HOTOMOIMMEPHON CMOJIBI J1a3epOM
JUTsL co3fanus TBEPABIX (u3umveckux Mopenei. Kaxapiii cioit GpopmMupyercs 1azepoMm COTIacHO
JAaHHBIM, 3aJI0)KEHHBIM B TPEXMEPHYIO UPPOBYIO MOJIeTh. B TOUkax COMPUKOCHOBEHHS MaTepHalia
C JIydoM Jia3epa MPOMCXOJUT TmojauMmepuszanus (T.e. 3arBepaeBanue). Ilo 3aBepuieHHIO
dbopMupoBanus cnosi, paboyas rargopma ¢ MOJENbIO TIOTPYKaeTcs B 06aK C )KUIKOW CMOJION Ha
JTMCTAHIMIO, PABHYIO TOJIIMHE OAHOTO ¢i10s, oT 0,05Mm 10 0,15mm.

C yBenmuueHuWeM CIIpoca Ha aJJUTUBHOE MpPOU3BOJACTBO B Poccum, mNOsBIAIOTCA U
pa3BHUBAIOTCSl OTEUECTBEHHBIE MPOU3BOAUTENN ChIpbs it 3D-meuyatu. YTo moapazymeBaeT IMOJ
co00if UMITOpTO3aMeNIeHNEe B JAHHOM HalpaBlIeHUH MPOU3BOJICTBA.
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Jns  obecrieueHus JAHHOTO WHHOBAIMOHHOTO HAINpaBlICHUS KBAaTHM(PHUIUPOBAHHBIMHU
CIELUANINCTAMM, KOTOpbIE JIOJDKHBI OBJAJeBaTh HaBbIKAMU IpoeKTUpoBaHus 3D-Mmonenu,
IIOArOTOBKU MOJIENHN K nevyaT B cneunanusuposanHoM 10 (Crnalicepe), caMmoil nedaru, Ha cTaguu
oO0yuyenusa. Hawirydmmm cnoco60oM MOArOTOBKU OyIyLIUX CHELUAINUCTOB, SIBJISETCS 3HAKOMCTBO C
3D-neuaTpio Ha CTa MK HAYAJTLHOTO, CPETHETO U BBICIIET0 00pa3oBanus. s pemenus 3Toi 3a1auu,
yueOHbIe 3aBEJCHMs JOJDKHBI BIIAJETh BCEM HEOOXOIMMBIM KOJIMYECTBOM MAaTEpUANIBHBIX H
MH(OPMALMOHHBIX CPEACTB IS co3aanus Jadoparopuu 3D-neuaT.

bubnuorpaduyecknii crircox
1. 3D-neuatu. Dunuknoneaus 3D-nmeuatn URL: http://3dtoday.ru/wiki/ (mata oOpamenus
08.04.2017).
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O6cyxnatotces nocneanue TeHaeHuun npumenenus [IJIMC, otnenbHOe BHUMaHKE yIEIEHO
BHenpenuto [IJIMC B ACY TII, paccmorpen npumep [1JIK co Bcrpoennoit IIVINC.
Kniouesvie cnosa: IIJINC, cucrema Ha xkpucrtaiie, [TJIK.

FPGA AS A PART OF PLC
Marakushin V.Yu., Martiushova O.1I.
OTI NRNU MEPhI, Ozersk
vymarakushin.vit@mephi.ru, OlMartyushova@mephi.ru

The latest tendencies of FPGA applications are discussed in this paper. FPGA implementation
in industrial automation systems is given special consideration. A PLC example with FPGA
embedded is considered.

Keywords: FPGA, system on crystal, PLC.

[Tporpammupyemblie norunueckue uHterpanbHble cxembl (IIJIMC) npeacraBmsitor coboit
MacCHUB sYeeK, JIOTHKa paboThl KOTOPBIX 33Aa€TCs TOCPEICTBOM IPOTrPaMMUPOBAHUS U MOXKET OBITh
n3MmeneHa. IIJIMC cnocoOHBbI BBIMONHATH JECSATKH, a TO M COTHU MapajlieNbHBIX ONEpalui,
obecrieynBasi BBICOKYIO IPOM3BOAMTENBbHOCTh. TpaauumonHas cdepa npumenenus I[UJIUC -
nudposas o0padboTka curHaioB. [1osBISIIOTCS HOBBIE pecypcoéMKHE 00JIaCTH TPUMEHEHUS: aHAIN3
rpadoB MpH pelIeHNH 3a1a4 OMOMH(POPMATUKHU, CO3/JaHHE CEMAaHTHUECKUX 0a3 JaHHBIX U OM3HeC-
aHanutuka. [Ipu mocrpoennn rpadoBbIx cynepkomMmnboTepoB Beé mupe ucnonb3yrores [UINC [3].

B ACY TII tpeboBaHusi K BBIYUCIUTEIHHOW MOITHOCTH KOMIIOHEHTOB HE CTOJIb BBICOKH.
YMmectHo mu BBenenue [IJIMC B coctaB mporpammupyemMoro jorudeckoro kortposuiepa (ITJIK)?
Korma-to B cocras IIJIK Bxoawnm oTAenbHBIE IUIATBI MHKPOIPOLIECCOPA, CHELBBIYMCINUTENEH,
uHTepdeiicHoro koutposuiepa. Ilpu mepexoze Ha Tomonoruueckyro Hopmy 90 HM OHM CTalu
BBITIOJHATHCS HA OJHOM Kpuctauie. COBpEMEHHbIE MUKPOKOHTPOJIJIEPH] HAIIOMUHAIOT CUCTEMY Ha
KpUCTaJIJIe, TOTOIHEHHYIO annapaTHIMU OJIOKaMHy, 00eCeunBalOIIMMHU a1allTallui0 CUCTEMBI 0T
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3amady. DT OJIOKM HEepeaKo BBIMONHAIOTCS Ha 3aka3. CoBpemennsle [1JIMC, B cBolO ouepesnb,
MIOMHMO MacCHBa MPOrPaMMHUPYEMOM JIOTUKH COJIEpaT HECKOJbKO almapaTHBIX MPOLECCOPHBIX
anep. Takum o6pazom, mexy [IJIMC u [TJIK Habmogaercss HEKOTOpoe COMMKEHHE.

HeyknonHoe ymeHbIieHHe Tomojgorndeckux HopM (10 20, 16 u 14 M) BeAET K yA0pOKaHHUIO
IIPOM3BOJICTBA CHELMAIU3UPOBAHHBIX CXEM, KOTOPOE CTAHOBUTCS NPAKTHUYECKH IITYYHBIM.
HeB03MO)XKHOCTh OCYIIECTBICHUS ONITUMU3AIMH CXEMbI U UCTIPABICHUS HE3HAYUTENIbHBIX OLIUOOK,
JONYIEHHbIX Ha JTale€ CXEMOTEXHHYECKOTO IPOEKTUPOBAHMS, HETaTUBHO BIMAET HA
¢byakunonansHocTh IIJIK u ACY TII B menmom. Hammume IIJIMC B coctaBe ITJIK BO3MOMXHO
00€ECTIeUHT KeaeMblil YpOBEHb «TUOKoCcTH» [1].

B kadecTBe )UBOTO MpuUMepa, TJIe TaKOU IMOIX0]] peain30BaH, MokHO npuBectu [1JIK-1214,
pazpaboranssiii B OOO «IIpomrex-Cubups». Ha 6opty mannsiii [TJIK umeer nByx-saepusiii RISC-
nporeccop Ha 0Oasze sapa ARM9 u IUUIMC Xilinx Zyng-7000. Kontposmiep pabGoTaeT moj
ynpasieauem OC peanbHoro Bpemenu. Cpeznctsa nporpammupoBanus: LabVIEW, CODESYS, C.
Konrpomep nmoanep:xuBaet cranaaptaeie natepdeiicel cssu: Ethernet, RS-485, CAN [2].
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ALGORITHM OF MEASUREMENT OF THE PART LIKE CYLINDER ON THE
COORDINATE MEASUREMENT MACHINE
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In the article, the algorithm of measurement of the part like cylinder on the coordinate
measurement machine is described.

Keywords: linear and diametric dimensions, nominal rates, system of coordinates, 3D model,
basing.

82



NHOOPMALIMOHHO-U3MEPUTE/TbHBIE TEXHOMOMMN B ATOMHOW MPOMBILLIEHHOCTU

Lenpto paboOTHI SBISETCS BBIMOJHUTH KOMITBIOTEPHYIO MOJENH JIETald TUMNA LUIHHJID,
npoBecTH €€ Oa3upoBaHKE, BHIMOJIHUTH U3MEPEHHUE JIMHEHHBIX U JHAMETPaIbHBIX Pa3MEpPOB JICTaIN
Ha KOOpI[I/IHaTHO-HSMGPHTCHBHOﬁ MallWHEC, 3a1aTh X HOMHWHAJIbHBIC 3HAUYCHUA U OTKJIOHCHHUA K HUM,
BBIBECTH OTYET 00 M3MEPEHUH, BKITFOYAs TpadUueCKHi.

HayanbHbpIM 3TanioM SBIISIETCSA CO3JaHHUC 3D MOZCIIN ACTAJIM THIIA TUJIMHAP B IpOrpaMme
Kommnac-3D, ucronb3ysi HOMHHATIBHBIE pa3Mephbl, 3aJJaHHBIC YEPTECIKOM.
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Pucynok 1 — Monens B KOMnac

e ™

Crnenyromum 3TarnoM SBJISIETCS 3arpy3ka Mozaenu B nporpammy Autodesk Powerlnspect,
WCIIOJIB3YS IA0JIOH U3MEPEHHE C OJTHON MaTeMaTHIeCKOU MOJIEIIBIO.

Bribupaercs ma0i10H Uit 0T4€Ta, B KOTOPOM YKa3aHbl IaHHBIE O JIeTalld, HOMEpe yepTexa, u
apyrast “HQOpMaIus.

[IpousBoautcs GazupoBaHHME JAETAIW M €€ MOJENM, MCIOJB3ys crnoco0 0a3upoBaHuUs IO
reomerpun [IIIT — mutockocTs, npsimast u Touka. JlaHHast QyHKIUS TO3BONISIET 0a3UPOBATH JIETANb
OTHOCHUTEJIBHO MAaTEMAaTHYECKONM MOJEIN C MOMOILBIO IUIOCKOCTH, NPSAMON M TOYKH, HCIOJB3YS
M3MEPEHHBIE DJIEMEHTHI. 3a/1aeTCsl MIIOCKOCTh TPEMs TOUYKaMu. 3a 6a30BYIO TUNIOCKOCTh MPHHUMAETCS
OCHOBaHHWE JETalM. 3aJaeTcsi IpsiMasl C MOMOIIBI0 U3MEPEHUs ABYX TOYEK, M TOYKA, KaK LIEHTP
U3MEPEHHOM OKPYKHOCTH.

PI/ICYHOK 2— BaSI/IpOBaHI/Ie ACTaJiv 110 TCOMETPUHN

Janee co3ma€rcs Trpymnma TeOMETPUUECKUX OOBEKTOB JJisi HM3MEPEHUS JIMHEHBIX W
JMaMeTpaTbHBIX pa3MepoB. BBOAATCS MX HOMUHAIBHBIC 3HAYCHUS, BEPXHHIE U HIDKHUE OTKIOHCHHUS
[1]. Vka3bIBaroTCs Kakue MOBEPXHOCTH OTHOCSTCS K OXBAaThIBAEMBIM, a KaKHe K OXBaTHIBAIOIIUM
(Basr-oTBepcTHe). BeiOupaeTcs wapopmarus, HeooxoauMmast 11t HGOPMHPOBAHHS OTUETA.
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Pucynok 3 — O603HaueHNEe H3MEPEHHBIX 00BEKTOB

Penaktupyercst rpaduyeckoe H300pakeHHE [ETaly C YKa3aHHBIMA Ha HEH TOYKaMH
U3MEPEHUs, FEOMETPUUECKUMHI 00BEKTaMHU, BBITIOIHAIOTCS BBIHOCKU C HEOOX0IMMOMN UH(pOpMaIHeH.
OT1uéT 00 N3MEPEHNH IOTIOHACTCS TPahUIECKUM OTIYETOM.
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Pucynoxk 4 — Otuér nusmepenuit

OtuéT maer moaHyr0 MHGOPMAINI0 00 M3MEPEHHBIX JIEMEHTaX, OTKIOHEHUSX M OIINOKaX.
[IBeToM BbIAENSIETCS 3HAYCHHUE OTKIIOHEHHS, €CJIM B TOJE JOMyCKa WU BHE JOMYCKa HAXOMUTCS
W3MEpPEHHBIN MapaMmeTp.

bubnuorpadudaeckuit cimcox
1. TOCT 25346-2013 OcHOBHbIE HOPMBI B3aMMO3aMEHSIEMOCTH. XAapaKTEPUCTHUKU WU3JETUil
reomerpuueckue. Cucrema JOMYCKOB Ha JIMHEHHbIE pa3Mepbl. OCHOBHBIE MOJOXKEHMS, AOMYCKH,
OTKJIOHEHHMSI U ITOCAIKH
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JUCTAHIIMOHHOE YIIPABJIEHUE POBOTOM U OCHOBbBI MAIIMHHOI'O
3PEHUMA
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I[aHHaH CTaTbs paCKpbIBACT HpOCTCﬁH.IPIG MCTOABI YIIPpaBJICHUSA pO6OTaMI/I JAUCTAHIIMOHHO ITPpHU
IIOMOIIIM 3BYKOBBIX KOMAaHH, a TAKXC PACCMATPUBACT HCKOTOPLIC MCXAaHU3Mbl OPUCHTUPOBAHUA B
IIPOCTPAHCTBEC, TIOMOT'aOIIUEC pO6OTaM OPHUECHTHUPOBATHECA B IIPOCTPAHCTBE CAMOCTOATCIIBHO.

Knrouesvle cnosa: HgUCTaHIIMOHHOE YIIPpaBJICHUEC, OPUCHTUPOBAHHUEC B IMPOCTPAHCTBE,
I'0JIOCOBOC yIIpaBJICHHUC.

REMOTE CONTROL OF THE ROBOT AND BASIS OF MACHINE VISION
Saygafarov D.G., Trofimov A.G.
OTI NRNU MEPhI, Ozersk
pseudog.kasli@gmail.com, xxxpawn32@mail.ru

This article reveals the simplest methods of remote control of robots with the help of sound
commands, and it considers some mechanisms of orientation that help robots to navigate in terrain.
Keywords: remote control, orientation in terrain, voice control.

[Tpupona yenoBeka TakoBa, UTO OH CTPEMUTCS J€NIaTh CBOIO JKU3Hb MIPOCTON U 0€30MacHOM.
OH cTpeMuTCst aBTOMaTU3UPOBaTh PYTUHHBIN TPy, Aa0bl HE TOMYCTUTh YeI0BeUecKoro (akropa. B
KOHEYHOM CYETe, OH MPUIYyMbIBAET PAa3JIMYHbIe TEXHUUECKHUE YCTPOICTBa, B YaCTHOCTHU, POOOTOB.
PoGoTbl —  aBTOMaTMYeCKHME  YCTPOWCTBA, MpeAHAa3HAYeHHble JUId  OCYIIECTBICHUS
IIPOM3BOJICTBEHHBIX U JAPYTUX ONEpaluid, KOTOpPBIE JEHCTBYIOT 110 3apaHee 3aJI0)KEHHON IIporpamme
U TIOJIy4aloT HH(OPMAIIMIO O BHEIIHEM MHUpPE OT JaTYUKOB. POOOT caMOCTOATENBHO OCYIECTBIISET
IIPOU3BOJICTBEHHBIE U HHBIE ONEpallii, OOBIYHO BBIIOJIHAEMbIE YeT0BEKOM. [Ipr 3TOM OH MOKET Kak
UMETD CBS3b C OIEpaToOpoM (TOJIydaTh OT HETO KOMaH/Ibl), TaK U JeHCTBOBaTh aBTOHOMHO. [ 1]

Ha npakTuke yacTo UCIONB3YIOT JUCTAHIIMOHHOE yIpaBieHue podoramu. OHO HE3aMEHUMO
TaM, KyJa HE CMOKET MOMAacTh YEJIOBEK, U TJie €My ONacHO HaXOAUTHCS. DTO MOXKET ObITh MUHHOE
nose, rae OeccTpalrHO OpYAYIOT POOOTHI-callepbl, OKEAHCKOE JJHO, HCCIeayeMoe poOdoTamu-
Oatucdepamu 1 T.1.

B Hamewm ciiydae MMEIOTCS HECKOJIbKO HAOOpOB JJisi MOCTPOCHUS POOOTOB OT KOMITAHUU
National Instruments u nmporpammuoe obecneuenne LabVIEW 2016 ¢ makerom MyRIO mnst mx
"oxxuBneHus". bplla mocTaBiieHa 3ajaya OCYUIECTBUTH AMCTAHLMOHHOE YIpaBlieHHE poOOTOM-
pa3BeYMKOM IPH MOMOIIM Pa3IMYHBIX JOCTYIHBIX pemieHuil. B apcenane mmeercs MUKpO(OH,
JTATYNKU PACCTOSTHHS U KOMITAC.

[TpunsiTo pemenne Hayath "oOydeHue" poOOTa 3BYKOBBIM KOMaHaaM. Jlisi Havana caMbIM
MPOCTBIM — XJIONKaM. BblT HamucaH aiaroput™, KOTOPBIA IpeoOpazyeT curHayl ¢ MUKpodoHa B
jgorudyeckuil "Honb" UM "eqUHUIY" B 3aBUCMMOCTU OT aMIUIMTYbI, KOTOPBIA 3aT€EM HPOU3BOAUT
MOJICYET KOJIMYECTBA, TaK HAa3bIBAEMBIX, XJIONKOB 32 €IMHUILY BpeMeHHU. UHNCIIO XJIONKOB U ABISETCS
YIIPaBJISIONUIMM CUTHAJIOM JJIsl poboTa. DTa moanporpamma Obljla UCIOIb30BaHA Ui YIPaBJICHUS
nepeMenieHusIMU poO0Ta, TAKUMHU KaK Hayajo JABMKEHUS, OCTAHOBKA U MOBOPOTHI. JIJis paciirpeHus
KOJIMYECTBA YIPABISAIONIMX KOMAaHJ OBbLIO PElIeHO NPUMEHSTh pa3iyHble TUara3oHbl 4acToT.
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Takum oOpa3om, OBLIO pealM30BaHO TOJOCOBOE yIpaBieHHE. Tak, TojJ0C TUIUYHOTO B3POCIOTO
MY>KYMHBI UMEET (pyHIaMEHTaIbHYIO YacTOTy (HFIKHIOI) OT 85 mo 155 ', TumuyHOM B3pocCioi
JKEHIIUHBI OT 165 mo 255 I'm [2].

boula unes peanu3oBaTh AN poOOTa KapTy MECTHOCTH, IO KOTOPOMl OH cMor Obl
opueHTHpoBaThCsl. COCTABIATH 3Ty KapTy poOOT MOT OB CAMOCTOSITENILHO, UCTIOIB3YsI OKPYKHBIE
JAaTYUKU PACCTOSHUS, KOMIIAaC M JaHHbIE O CKOPOCTH BpalieHus asurareieil. OpgHako, B BUIY
CJIOKHOCTH HAIMCaHUs ajJrOpUTMa, Uesl TaK U 0CTajJach Hepealn30BaHHOM.

Pesynbrarom npopaenaHHoi HaMu paOOTHI CTasl poOOT, HA3BaHHBI POOOTOM-PA3BETUHKOM.
MpbI UCTIONB30BATH TOJIKITIOYCHHBIH MUKPO(GOH U Jalld €My BO3MOHOCTBH «CIIBIIIATHY» KOMaH]IBI.
Taxxe 0O0y4ymwsid €ro OCHOBHBIM KOMaHJaM YIpPaBJICHUS, a JATYUKU PACCTOSHUS COBMECTHO C
KOMITACOM MTOMOTJIA POOOTY OPHEHTUPOBATHCS B MPOCTPAHCTBE U M30EraTh MPEIsITCTBHSL.
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B nanHom gokmane npeacrasieHa HH(GopMarus o pa3paboTke BHICOKOA(PGEKTUBHOIO MO
JUIsL TIMTAHKUSI BOJIOKOHHOTO Jla3epa. JlaHHbIM MOy/b O3BOJISET MOMYYUTh C BHEHITHETO HCTOYHUKA
nuTaHus QpoHTHl AnuTenbHOCThI0 OoT 6MKc ¢ KIIJ[ 6onee 95%. IlpuBeneHbl OCHOBHBIE HJIEH,
(GYHKIMU U TEXHUYECKas peanu3aius yctpoiictsa. IIpencraBineHsl pe3ynbTaThl SKCIIEPUMEHTOB U
TIJIaHBI TaTbHEUITUX padoT.

Kniouesvie cnosa: Bbicok03(h(HEKTUBHBIA MOY/b, BHEIIHUN UCTOUYHUK MUTAHUS, MEpeTHHUM

(GpOHT.

HIGH-PERFORMANCE UNIT OF FORMATION OF LEADING EDGE OF POWER
SUPPLY SOURCE OUTPUT CURRENT WITH SUBSEQUENT STABILIZATION AND
ADJUSTMENT

Salomatin A.A.
RFENC — VNIITF named after E.I. Zababakhin, Snezhinsk
salomatin93@inbox.ru

This report provides information on high-performance unit development for fiber laser power
supply. This unit allows getting edges of 6us duration with more than 95% efficiency from external
power supply source. The report presents the main ideas, functions and technical implementation of
the device. It contains results of experiments and further work plans.

Keywords: high-performance unit, external power supply source, leading edge.
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Ha naHHbII MOMEHT M3BECTHBIE HAM UCTOUYHUKHU IUTAHUS UMEIOT JUIUTEJIEHOE BPEMS BBIXOJA
Ha peXuM ((POHT) - OT HECKOJIBKUX COTEH MUJUTUCEKYH]I 10 HECKOJIBKUX CEKYHJ. JTO CBSI3aHO CO
BpeMEHEM OTpabOTKM OOpaTHOM CBsI3W U 3apsAAKOM BBIXOAHBIX eMkocTeil. Ilpm paspabotke
BOJIOKOHHOTO Jla3epa Ul aJMTUBHBIX TEXHOJOTHH BO3HMKJIA 3a7adya COKPATHTb 3TO BpeMs 10
100mkc. Ilpum »TOM JO/DKHA COXpaHATbCA (QYHKUUS CTaOWIM3allMM BBIXOJAHOIO TOKAa U €ro
perynupoBku. [[s Toro, 4ToObl HE BMEUIMBATHCSA B CXEMY HMCTOYHHKA, OBUIO MPHUHATO PELICHHE O
pa3paboTKe OTIEIBHOTO MOAYJIS, KOTOPbIM Obl MOAKIIIOYAICS MEXKAY UCTOYHUKOM M HArpy3Kou u
BBITOJIHSAJ BCE TpeOyemble (PyHKIUH.

Ha pucynke 1 mokazaHo BpeMs BbIXOJa Ha PEXHUM IPU BKIIOUYEHUM UCTOYHUKA MHUTAHUS
¢upmer «KKB CUCTEMbI» KAHS5000 na nuHeiiHyto Harpy3Ky npu Toke crabunusanuu 2,5A. 910
BpEMsi COCTaBIISIET 0K0J10 450McC.

Tek Cton
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Pucynok 1 — OcruinorpaMma BeIXOJHOTO HalpsbkeHus Ha Harpyske. [lepeanunii ppont

OcHoBHas ujaes pa3pabOTKH COCTOMT B YCTAaHOBKE DPEryJIMpPyeMOro cTabMiIM3aTopa TOKa,
KOTOpBIﬁ OTKIIIOYACT M MOAKIIIOYACT HArpy3Ky B HYXHBIC MOMCHTBI BPEMCHM, HCKJIIOYass BCC
BpeIHbIe JUIsl HArpy3Kd IEpexOoJHbIe IPOLECChl. YMpaBisdlomas MporpaMma HanucaHa TaKUM
00pa3oM, YTO 3HaYEHHE TOKA YCTAHOBJIEHHOTO HA JAHHOM CTaOMIIM3aTOPE MOCTOSIHHO alallTUPYETCS
MOJl BBIXOJHOW TOK MCTOYHHMKA NHUTaHUA. [Ipy 3TOM MNPOUCXOAUT MOACTPOHKA BBIXOJIHOTO
HaNpsDKEHUs UCTOYHMKA MUTAHUS (IO 3aJI0’KEHHOW B MPOrpaMMe BOJIbTaMIIEPHON XapaKTEpUCTHKE
Harpy3ku) B neinsax nosbimeHus KITJ{ u ymeHbleHHs HarpeBa CHIIOBOIO TPAH3UCTOPA.

Ha pucynke 2 npeacTaBieHbl HOITy4E€HHbBIE PE3YIbTaThl C HCIOIb30BaHUEM pa3pabOTaHHOTO
Monyns. Ha JaHHBII MOMEHT OTKJIOHEHHE 3HAYeHHMs TOKAa YCTAaHOBJIEHHOTO Ha BHEIIHEM
cTaOuian3aTope OT 3HaYeHHs TOKa — Ha UCTOYHUKE MUTaHus cocTaBiseT 5...10%.
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a)

Pucynok 2 — a) OcuunsuiorpaMmma BbIXOJIHOTO HANpsKEHHsI HA Harpy3Ke B CXeMe ¢ pa3pabOoTaHHbIM
monyiem; 0) Ilepeauuii GpoHT BHIXOJHOTO TOKA HA HArpy3Ke B CXeMe ¢ pa3paboTaHHBIM MOyJIeM

Ha pucynke 26 nmoka3zaHo BpeMsl BBIXOa HA PEXKUM C pa3padOTaHHBIM MOJYJIEeM. JTO BpeMs

OTpaHUYMBaETCS CKOPOCThIO OTKPBITHS IGBT — Tpan3ucTopa u cocraBmiser okoso 6 Mkc. Ero MoxHO
YBEIUYUTH 10 HEOOXOAMMOT0, YMEHBIIINUB CKOPOCTh OTKPBITUS 3aTBOPA CHIIOBOT'O TPAH3UCTOPA.
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NHOOPMALIMOHHO-U3MEPUTE/TbHBIE TEXHOMOMMN B ATOMHOW MPOMBILLIEHHOCTU

BonpIIMHCTBO aHANOTHMYHBIX HMCTOYHMKOB MUTAHHS O00JaJal0T BXOJAMH aHAJIOTOBOTO
ynpasneHus. [losromy B cxemMe u ympaBisioumieil mporpamMmme MOIyJs 3ajloKeHa (DyHKIUA
VIpaBlIeHUsT HWCTOYHUKOM II0 aHAJIOrOBOMY KaHanmy. Takke B CXeme peaiau3oBaHa (YHKIUS
aBapUITHOTO OTKIIIOUEHUS B Cllydae CrOpPaHUsI CUIIOBOT'O TPAH3UCTOPA.

B nanbneiiiem mianupyeTcss MOAEPHU3UPOBAThH cxemy (cM. puc. 3). CMbICca MOACpHU3AIIUU
COCTOHT B TOM, YTOOBI MOKHO ObUIO CHUMATh HANpPSKEHHE «CTOK-MUCTOK)» Ha CHJIOBOM TPaH3UCTOpE
U PeryJIupoBaTh BBIXOJIHOE HAMPSKCHUS UCTOYHHMKA MUTAHUS TaKUM 00pa30M, 4TOOBI HA CHIIOBOM
TpaH3ucTOpe naaaio He 6onee 3B. Peanmzanus naHHo#M naen 1mo3posinia Obl:

1) [MoBeicuTs KIIJI BCeit cucTeMbl MUTaHUS,

2) YMEeHBUINTh HarpeB CHJIOBOTO TPAaH3UCTOPA, TEM CaMbIM MOBBICUB HAJIEKHOCTh PabOThI
CXEMBI;

3) [oaxmiouenue mOOOrO0 THUMA HArpy3kH, HE MeHss (OPMyINbl BOJbTaMIIEPHON
XapaKTEPUCTUKHU B KOJIE YIPABIIAIONICH MPOrpaMMBbl.
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Pucynok 3 — CTpyKkTypHas cxemMa MOJEpHU3UPOBAHHOTO MOIYJIS
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JINMHI'BUCTUKA U MEXKXKYJIBTYPHASA
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KATETOPHUS UHTEPTEKCTYAJIBHOCTH B ®OPMHUPOBAHUU SI3BIKOBOM
JIMYHOCTHU

besnorosa T.I'., Cyneiimanosa U.B.
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PaccMOTpPEHO MOHATHE «KATErOpHs MHTEPTEKTYAIBHOCTU» IMPUMEHUTEIBHO K IOATOTOBKE
CTYJCHTOB K HAlHMCAaHUIO HAy4YHOTO TEKCTa C LEIbl0 (OPMUPOBAHMS YMEHUN IOHUMaHUS U
IIOCTPOCHHSI HAyYHOW pEYH, B TOM YHCJIE HHOS3BIYHOM, TO €CTb YMEHHUH SA3BIKOBOM JIMYHOCTH.
OTMeueHO, YTO OCMBICIIEHHE HAyYyHOrO0 TEKCTa IPOUCXOAUT HE TOJIBKO C TOYKU 3PEHUS
JIMHIBUCTUYECKUX OCOOEHHOCTEH, HO M C TOYKHU 3PEHUS SKCTPATMHTBUCTUYECKOI'O KOHTEKCTa U
KOTHUTUBHON JEATEIBHOCTH, KOTOpas, ONMPAsCh Ha CTAPOE 3HAHUE, MOPOKIAeT HOBOE. Takum
00pa3oM, CBS3b CTAPOTr0 M HOBOI'O 3HAHMSI IIPH HAIIMCAHUU HAYYHOI'O TEKCTA OCYILECTBIISETCS Uuepes3
WHTEPTEKCTYaJIbHbIE BKIIIOYCHHS, KOTOpBIE MPHUHAMISKAT U chepe JTUHTBUCTHKH, B cepe Toro
3HaHUA, KOTOPOE OHHU IIEPEAAOT.

Knrouesvle cnosa: xateropus MHTEPTEKCTYaIbHOCTH, SA3bIKOBAsl JUYHOCTh, HAy4Hasl CTaThs,
CTapoe U HOBOE 3HAHUE, UHTEPTEKCTYAJIbHbBIC BKIIFOYCHMUS.

THE CATEGORY OF INTERTEXTUALITY IN LINGUISTIC PERSONALITY
CREATION

Beznogova T.G., Suleimanova I.V.
OTI NRNU MEPhI, Ozersk
otikaflang@mephi.ru

The concept “category of intertextuality” is considered as applied to teaching undergraduates
to construct a scientific text. It’s aimed at forming the skills of perception and constructing scientific
speech, including a foreign one, which means linguistic personality creation. It is pointed out that a
scientific text perception is based not only on its linguistic features but also on extralinguistic context
and cognitive activity, which produces new knowledge basing on some old one. Thus, the connection
of old and new knowledge when constructing a scientific text is realized through intertextual
insertions belonging to both linguistics and a particular field of knowledge.

Keywords: category of intertextuality, linguistic personality, scientific article, old and new
knowledge, intertextual insertions.

Ha coBpemMeHHOM »JTame OJHHMM M3 BaXHEHIIMX KOMIIOHEHTOB HpPOQEeCCHOHATbHON
MOJITOTOBKH OYAYIIMX CIELHUAIMCTOB SABJSIETCS Y4acTHUE CTYIEHTOB B HayYHO-HCCIIEI0BATEIbCKON
pabore. Takas ¢dopma o0O0yueHHs HEpa3phIBHO CBsS3aHA C aKTUBU3AIMEH TO3HABATEIBHOM
NeSITeIbHOCTH CTYJCHTOB, (OPMHUPOBAHHMEM HX HCCIEIOBATEIbCKMX YMEHUH M HaBBIKOB,
TBOpueckoro mpinuieHus. Onuum u3 acrektroB HUPC sBnsercs popmupoBaHue yMeHH MOHUMaHUS
U TIOCTPOEHNUSI HAyYHOW PeUH, B TOM YHUCIIE MHOSA3BIYHOM, TO €CTh YMEHHM S3bIKOBON JIMYHOCTH.
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Takum 00pa3oM, HOATOTOBKA CTYACHTOB BBICHICH IIKOJBI K BOCIPHUATUIO, aHATIH3Y U
HalMCAaHUI0 HAayYyHOrO0 TEKCTa MOXET CUMTAaTbCi AaKTYaJbHOM 3ajjauell TEOpUM W METOJIUKHU
IIpenojaBaHus Kak pycCKOro, Tak U MHOCTPAHHBIX S3bIKOB. CTyIEHTY, 3aHUMAIOLEMYCS Hay4YHON
paboToii, «HE00X0AUMO UMETH NPEJICTABIEHHE O HOPMaX PYCCKOI0 JIUTEPATYPHOTO s3bIKa, O HOpMax
OOIIETEKCTOBBIX W HAyYHOCTHJICBBIX, PErJaMEHTUPYIOIIUX (OPMHPOBAHWE HMEHHO HAYYHOTO
Tekcta» [1, ctp.5].

[TockonbKy TEKCT MpeAcTaBiseT COOOW MpoIece W MPOAYKT KOMMYHHKATHBHO-PEUYEBOM
NESTeIbHOCTH, TO €ro CIEAyeT U3y4aTh HE TOJIbKO TPAIUIMOHHO, PACCMATPHUBAsl €ro JEKCUYECKHE,
CTUJIUCTUYECKHE M  CTPYKTYPHO-KOMITO3UIIMOHHBIE OCOOCHHOCTH, HO U KaK «CIIOXKHO
OpPraHU30BaHHYIO CHCTEMY CMBICIOB, OTPAXAIOIIUX «3aTEKCTOBYIO», WU «IIPEITEKCTOBYIO,
SMUCTEMHUYECKYIO0 (KOMMYHHMKaTHUBHO-IIO3HABATEIbHYIO) CUTYalLlMIO, CBSI3aHHYIO C IOJIY4EHHEM H
MPEICTaBICHUEM YUTATEJIF0 HOBOIO HAy4YHOTro 3HaHus» [1, ctp.46].

Takoe OCMBICIEHME HAyyHOIO TEKCTa HEMOCPEACTBEHHO COOTHOCUTCS C TakoMl ero
KaTeropuei, Kak MHTEPTEKCTYalbHOCTb, KOTOpasi «IIpeCTaBiIseT co00i CBOWCTBO TEKCTa, KOTOPOE
COOTHOCHUTCS, C OJIHOM CTOPOHBI, C MPEANOCHIIKON K MOJIYyYEHHI0 HOBOTO 3HAHUS HAa OCHOBE YyXe
M3BECTHOI'0, BEPU(PHUIMPOBAHHOIO 3HAHHUS, A C IPYTroi — C pe3yJbTaToM [103HABATEIbHO-TBOPUYECKON
JEeSATEILHOCTH ydeHoro» [3, cTp.19].

TepMUH «MHTEPTEKCTYalIbHOCTH» ObLI BBEJEH B HayuHbI 000poT B 1967 r. FO. Kpucresoii,
KOTOpas, OTTaJKuBasch OT uaen M.M. baxTuHa O AMaTOTMYHOCTH XYJOKECTBEHHOI'O TEKCTa,
oIpeJieNInia HHTEPTEKCTYaIbHOCTh KaK BCeoOIee CBOMCTBO TEKCTOB U TEKCTYAIbHOCTHU B IIEJIOM.

Cesi3pIBaHME  TEKCTa-pelUIHMEHTa C  MPETeKCTOM  WIH  00JaCThIO-HCTOYHHKOM
UHTETPUPYEMOIO CMBIC/Ia MPOUCXOJUT C IOMOILBIO HHTEPTEKCTYaJlbHBIX BKJIIOUEHHUH, MOJ
KOTOPBIMH TIOHUMAIOTCS TaKWe TEKCTOBBIE (DparMeHThl, KOTOpPhIE B KAaueCTBE IPEIEIECHTHBIX
UCHOJb3YIOTCS B HAYYHOM TEKCTE B BHUJE MOJHOTO WJIM YAaCTUYHOTO NOBTOPEHHS] OPUTUHAIBLHOIO
TekcTa. VHTepTeKCTyalbHBIC BKIIOYEHHUS, KaKk BepOaJbHBIE CPEICTBA, MPHHAMISKAT H chepe
JIMHTBUCTHUKH, U cpepe TOro 3HaHUs, KOTOPOE OHU MEePeslatoT.

B cymiecTByromiell cucreme mpou3BOJCTBA, NEepeladl U XpaHEHHs] HaydyHOH HHbopManuu
0c00yI0 3HAYUMOCTh UMEIOT TUIIBl HHTEPTEKCTYaJIbHBIX CBA3EH B HAYYHOM TeKkcTe. [l mocTpoeHus
KJIaCCU(UKALUMA THUIIOB MEXTEKCTOBBIX CBSI3€il TPAJAMIIMOHHO BBISABISIOTCS TOPU3OHTAJIbHOE U
BEPTUKAIbHOE U3MEPEHNS NHTEPTEKCTYAJIBHOCTH [2, ¢.9].

['opu3oHTaIbHAs MHTEPTEKCTYaJIbHOCTh MPEJCTAaBISIET COOOW B3aMMOOTHOILEHUS MEXKIY
TEKCTaMHU B IIpeJesax CBEpXTEKCTa. To €cTh, B MEPBYIO OYEpElb, YCTAaHABIMBACTCSA, YTO UMEHHO
SBJIAETCS MCTOYHMKOM 3aMMCTBOBaHHUS, ()parMEHT CaMOr0 TEKCTA-HUCTOYHMKA WM yKa3aHUE Ha
KaKoH-u60 ero (hopMasbHbIi IPU3HAK.

BeprukanbHas MHTEPTEKCTYaJIbHOCTh SIBJISIETCS CBSI3bIO MEXJy TEKCTOM M 3HAKOBOH
CHUCTEMOM, KOTOpasi MCIIOJIb3YETCs MPHU €ro co3laHuu. VIHOS3BIUHBIE CBA3U TEKCTa NPEACTABISAIOT
co00i1 BepTUKaJIbHbIE OTHOIIEHUSI 00Jiee BEICOKOTO YPOBHSI, CBSI3bIBAIOIIME TEKCT HAYUYHOM CTaThu C
JPYTUM €CTECTBEHHBIM SI3bIKOM. CHUMBOJIBHBIE CBSI3M TEKCTAa YCTaHABJIMBAIOT B3aMMOOTHOLIEHHE
MEX1Yy TEKCTOM CTaThbU U KAaKOW-TMOO HMCKYCCTBEHHOM CHCTEMOM CHUMBOJIOB (SI3bIK (hOpMyII,
yepTexeil, cxeM, rpadukoB u T.1.).

C no3unmu o0y4yarouierocss MHTEPTEKCTYyadIbHOCTD B IJIaHE COACPKAHUS — 3TO MHOTOMEpHast
CBSI3b OTAEIBHOIO TEKCTA C JPYTMMHU TEKCTaMM II0 €r0 CHENHMaIbHOCTH. «VHTEepTEeKCTyalbHOCTh
OO0BSACHSET TOT (PAKT, YTO BCAKOE HAYYHOE MPOM3BEACHHUE JTyYEBBIM 00pa3OM — PETPOCHEKTUBHO U
MPOCTIIEKTUBHO — CBSA3aHO C APYTUMH UCCIIEOBAHUSIMU U BBICTYIAaeT KaK CBOEOOpa3HbI MUKPOTEKCT
B 00IIIEHAYYHOM MaKpoTekcTe» [4, cTp.49].

B nnane BbIpakeHUsi OHa MapKHpYyeTCsl ¢ MOMOoIbI0 Habopa pedeBbix kiuiie. [IpusHakom
MapKUPOBAHHOCTH BBICTYNAET OTYETIUBOCTb, TO €CTh IKCITUIIUTHOCTH BBHIPAXKEHUS TPAHULL MEXKIY
YyXUM M CBOUM TEKCTOM. Takue MapKepsl IIPeICTaBICHBl IPSIMBIM U KOCBEHHBIM LIUTHPOBAHUEM,
MpUMeyYaHusIMU, (POHOBBIMH CChUIKaMH, CHOckamH. Hapsiay ¢ MapkepamMu HHTEPTEKCTYalbHOCTH
3HAYUMBIMU SIBJISIIOTCS U JIEKCMUECKUE CPEACTBA, YCTaHABJIMBAIOIIME CBSI3b apryMEHTOB HAay4HOH
CTaTbHU: IPOTUBOIOCTABIEHHE, CpaBHEHHUE, MpPHUBEACHUE MpUMEpoB T.A. [l mpaBMIIBHOTO
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MMOCTPOCHHS TEKCTA HEMAIOBAYKHO U MIOHUMAHUE POJIH TPAMMATHUECKUX CPENICTB, KOTOPBIE CIYKAT
CpPEICTBOM PACIIO3HAHHMSI «CBOETO» U «IY)KOT0» 3HAHHS.

KoppekTHoe odopMiIeHHE OTHOIIEHUH CTApOro M HOBOTO 3HAHUS SIBISIETCS 00sS3aTeIbHOU
CTHIIUCTUYECKONH HOpMOW. «TOYHOCTH M JOCTOBEPHOCTh B YKa3aHWU HCTOYHUKOB, MOJYCPKHYTOE
BEIPQOKEHUE TIPEEMCTBEHHOCTH B PAa3BUTHH COOCTBEHHOW WJCH, AaKICHTHPOBAaHWE CBSI3U C
HAOJIOZCHUSAMU ¥ BBIBOJIAaMH TIPEAIISCTBEHHUKOB COCTABIISIIOT JTHYECKHH KOJEKC aBTOpa,
COOJTIOICHHE KOTOPOTO CBHIETEIBCTBYET O €r0 HAYYHOU goOpocoBecTHOCTH [1, c. 70].

Takum 00pa3oM, Takas TEKCTOBas KaTeropus, KaKk HWHTEPTEKCTYaJbHOCTh, HAMPSMYIO
COOTHOCUTCSI C (DOPMHPOBAHHEM CIEAYIONUX TEKCTOBBIX M JUCKYPCHBHBIX YMEHUH S3BIKOBOI
JUYHOCTH:

- TOHUMATh JIOTUKY HAyYHOU CTaThH;
- TOHMMAaTh CMBICJBI JICKCHYECKUX CPEACTB M T'PAMMATUYECKUX KOHCTPYKIIUH WHOS3BIYHBIX

TEKCTOB;

- TBOpYECKH TiepepadaThiBaTh MPEIIICCTBYIONICE 3HAHUE C IEJIbI0 IOATBEPIKACHUS H

YTOYHECHHSI COOCTBEHHOTO BHICKA3bIBAHMS;

- ONHCHIBATh UCTOPHIO BOMPOCA, MHCATh 0030PHBIN pedepart;

- BBIICJATH IPAHUIIBI MEXKIY IY)KHUM U CBOUM TEKCTOM;

- BBOJMTH B TEKCT IIUTATHI JJIs1 IOJTBEPIKICHHS COOCTBECHHBIX CYXKJICHUIA,

- CO3l1aBaTh BTOPUYHBIC )KAHPHI,

- odopmiATh OubOIHMOTpadUUECKHe CCHUIKK B TeKCTe, OnbOIuorpaduueckre CIMCKH B KOHIIC
paboTHLI.
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COBJIOJEHHUE AKHEHTOJIOI'MYECKUX HOPM B COBPEMEHHOM PYCCKOM
A3BIKE
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B nanHOl craThe paccMoTpeHa MpobiemMa COOMIOJCHHUS AaKIEHTOJOTHYECKUX HOPM B
COBPEMEHHOM pPYCCKOM S3bIKE€. ABTOpP pacKpbhlBa€T OCHOBHBIE MOHSTHS, HOPMBI U IIpaBHJIa
opdosnun. Ocoboe BHUMaHue oOpalaeTcss Ha paBuiia IOCTAaHOBKU ynapeHus. Ha ocHoBe aHanm3a
MHTEPHET-0IMPOCa ONPEAEISAETCS CTENEeHb COOTIOICHHS aKIIEHTOJIOTMYECKUX HOPM PYCCKOTO SI3bIKa B
COBPEMEHHOM OOIIIEeCTBE.

Kniouegvie cnosa: coBpeMEHHBIH PYCCKHUH SI3bIK, aKIEHTOJOTMYECKHE HOPMBI, opdolmus,
ophodmHUecKre HOPMBI.
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COMPLIANCE OF ACCENTOLOGICAL STANDARDS IN MODERN RUSSIAN
LANGUAGE

Bulaev N.A.
Scientific adviser Polzunova M.V.
OTI NRNU MEPhI

This article deals with the problem of compliance of accentological norms in modern Russian
language. The basic concepts, standards and rules of orthoepy are shown. The particular attention is
paid to the rules of the stress production. The degree of compliance with accentological standards of
the Russian language in a modern society based on the analysis of an online survey is determined.

Key words: modern Russian language, accentological standards, orthoepy, standards and rules
of orthoepy

OnHO U3 3HAYMMBIX KauecTB XOPOIIEW peuyu — IPaMOTHOCTb, TO €CTh €€ COOTBETCTBUE
pedeBbiM HOpMaM. CerojiHsi 4ejIoBEeK y3HAaeT MHOro MHGOpMAlUU U3 TENEBHICHUS U Paauo, T
UCIOJIb3YeTCsl yCTHasi pedb. VIMEHHO MOATOMY, Ha CETOAHSAIIHUI JIeHb, OYEHb AaKTYaJbHBIMU
SBJIAIOTCS COOIIOIEHUE OPPOIMUIECKUX HOPM, KOTOPbIE OYEHb BaXKHBI HMEHHO B YCTHOM pEYH.

Tepmun opdosmus ynoTpedisieTcs B IBYX 3HAUCHHSX: 1) pas3nen sS3bIKO3HAHUS, KOTOPBI
3aHMMAETCS U3yY€HHEM HOPMATHUBHOTO JTUTEPATYPHOTO MPOU3HOLIEHHS U 2) COBOKYITHOCTD MPaBUII,
KOTOpasi yCTaHaBJIMBAET €IMHOOOPAa3HOE IMPOU3HOIIEHHUE, COOTBETCTBYIOIINE IPUHATHIM B SI3bIKE
IIPOU3HOCUTENILHBIM HOpMaM. [ 1, €. 132]

Opdosnuyeckue HOPMbI OYEHb BaXKHBI B PEUEBOM JEATENIBHOCTH, TaK KAaK HEBEPHOE
MIPOU3HOIICHUE OTBJIEKAET BHUMAHUE OT CMBICIIa BBICKA3bIBAHMS, 3aTPYAHSAET IOHUMAHHE, a TAKXKE
IIPOCTO MPOU3BOJUT HEMPUATHOE BIIEUATIIEHUE HA CIyLIaTENs.

Cpenu opdosnudeckux HOpM pa3InyaroT:

- HOpPMbI IPOU3HOILIEHUS — [TPaBUJIa IPOU3HOIICHNUS;

- HOPMBI UCTIOJIb30BAHMS MHTOHALIMY — ITpaBUjla MHTOHUPOBAHUS PEUH;

- aKIIEHTOJIOTMYECKHE HOPMBI — IIPAaBUJIa IOCTAHOBKH Y apEHUs.

Bbonee monpoOHO B maHHO# pabOTe MBI OCTAHOBUMCS Ha COOJIOJICHUU aKIIEHTOJOTUYECKHUX
HOPM B COBPEMEHHOM PYCCKOM SI3BIKE.

AKIIEHTOJIOTHSI — pa3/iell I3bIKO3HAHUS, U3yUalOUINil CUCTEMY yIapeHHI KaKoro-amoo si3bIKa.
Ilon aKIEHTONOrM4ECKMMHA HOPMAMH PYCCKOTO JINTEPATYPHOTI'O sA3bIKA MPUHATO ITOHUMATh MIpaBUIIa
ITIOCTAaHOBKH YAAPECHHI B CIIOBaX.

VY napeHue B pyCcCKOM S3BIKE Pa3HOMECTHOE, 3TO OTJIMYAET €r0 OT HEKOTOPBIX IPYrUX S3bIKOB,
B KOTOPBIX yJIapeHHE 3aKpPEIUICHO 3a KaKUM-TO OIpEe/IeleHHbIM ciaoroM. Hanpumep, B BEHrepckoM,
JATHIILICKOM, (MHCKOM YyJIapHbIM BcerJa ObIBaeT MEpBBIM CJIOT, B IOJbCKOM, I'PY3MHCKOM —
MpeaNocieHIi, BO (paHIy3cKOM — NOCIAeAHMH. B mopTyraabckoMm, HTaIbIHCKOM, PYCCKOM
A3BIKaX y/lapeHue MOXKET MaJlaTh Ha JIF00OM CIIOT, OATOMY €r0 Ha3bIBalOT Pa3HOMECTHBIM.

MHorue cioBa B PYCCKOM SI3bIKE MMEIOT HECKOJBKO BAapUAHTOB MPOU3HOILIECHUS
(aKueHTOoJI0rN4YecKre BapuaHThl). Belaensercs Tpyu Tuna BapuaHTOB:

1. PaBnompaBuble. CioBa, KOTOpblE B OJAMHAKOBOMW CTENEHM HOPMATHBHBI M B

0p(hO3MUYECKOM CIOBAPE JAIOTCS C COI030M «H;

2. CroBa, T1ie OJTUH M3 BapUAHTOB SBIISIETCS OCHOBHBIM, JIPYTOM — JIOITYCTHMBIM H Ta€TCS B
CIIOBape C IIOMETKOM <«IOMOJHUTEIBHO». OJTOM IOMETKOM OLIEHUBAIOTCA MEHEE
JKeJaTelbHbIA BapUAHT HOPMBbI, KOTOPBIM HaXOJUTCS B Mpeesax MpaBUIbHOIO;

3. CroBa, B KOTOPBIX OJMH M3 BAPHAHTOB MOKET HaXOJAUTCS 3a Mpe/eiaMu JTUTepaTypHOi
HOpMBI. Takue BapuaHThl 0003HAUEHBI IOMETKOM «HE PEKOMEHIYETCSI.

Hamu Obl10 MpoOBeCHO CpaBHEHHME HEKOTOPBIX OOIIEYNOTPEOUTENbHBIX CIOB U3 ClOBapei

pa3HbIX aBTOPOB C OOJNBIIMM MPOMEXKYTKOM H3JaHUS M HMHTEpHET-aHKeTHpoBaHHe 600 uenoBek
pazHoro Bo3pacta (ot 20 1o 60 neT) u pa3HOro YpOBHS 00pa30BAHMS.
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CornacHo mpoBeneHHOMY Ha tuiatdgopme Survico.com ompocy 37,5% pecrnoHIeHTOB
yIOTPeOISIOT CIOBO «TBOPOI» C yIapeHHeM Ha nepBblii cior, 31,3% - Ha BTopoii cior, u 31,3% -
CKJIOHSAIOTCS K IByM BapUaHTaM ITpon3HouieHust. CEeroiHs, CorjaacHo CpaBHEHUIO, Ui TAaHHOTO CJIOBA
BepHBI 00a BapuaHTa, XOTs, €llle HE TaK JaBHO, MPABHJIbHBIM CUUTAIOCH yJapeHHUE Ha MOCIEeIHUMI
cior. CnoBo «xBapTam» 53,1% onpoiieHHBIX TOBOPAT C yAapeHUEM Ha rocieaHui cior, 31,3% - Ha
MepBbIN cior u Toibko 15,6% cuurtator 0b6a Bapuanta BepHbIMH. [IpumepHo 90% pecrnoHeHTOB
CTaBST YAAPEHUS B CIOBAaX «TOPTHI» U «3BOHUTHY Ha MEPBBIM U MOCIEIHUN CIOT COOTBETCTBEHHO.
«Karanor» npousnocst ¢ BepubiM yaapenueM 70% pecrionientoB. CoBo «kambamnay, Kak U CJIOBO
«TBOPOI'», UMEET JBa BEPHBIX BapHaHTA MPOU3HOLICHUS: TaK CUMTAIOT BCEro 6,6% OINpOIIEHHBIX,
66% cTaBAT yapeHue Ha nepBblii ciior, u 27,4% - Ha oCIeqHUN.

[TpoBenenHast paboTa MO3BOJSET CAEIATh BHIBOA O TOM, YTO Y HEKOTOPBIX JIOAEH YETKO
chopMupoBanach yCTOMUYMBas MO3UIUS MO MPOU3HOUIEHUIO HEKOTOPBIX CJIOB, OHM HE YCIIEBAIOT
IepecTpanuBaThCsl K U3BMEHEHUSIM B PYCCKOM peyn.
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OCOBEHHOCTHU BOCHHPUATHUSA NYBJINIHUCTUYECKOI'O TEKCTA
Hossa H.U.

Tpuonecmposckuii 2ocyoapcmesennviil ynusepcumem um. 1.1 [llesuenxo
2. Tupacnons, Ilpuonecmposckasn Monoaeckas Pecnyonuxa

iovva.nata@mail.ru

PaccmarpuBaeTcst BoclpusTHe MyOIUIIUCTUYECKOTO TEKCTa ayIMTOpHe. ABTOpP TOBOPUT 00
O0COOCHHOCTSIX BOCHPUATUS TEKCTa, KOTOPBIM MpPEACTaBiIseT cOOOM MO3TANHbIM MHANBUAYAIbHBIN
MpoIecC 3aBUCUMBIH, KaK OT CTPYKTYpPHO-CMBICIOBBIX OCOOCHHOCTEH TEKCTa, TaKk OT OMblTa U
JIMYHOCTHOT'O IIOHUMAaHHUsI YATATEN.

Kniouesvie cnosa: myOonuIMCTUYECKUN TEKCT, aBTOP, ayAUTOPUS, TUAJIOT, BOCIPUSTHE.

THE PECULIARITIES OF THE PUBLICISTIC TEXT PERCEPTION
lovva N.1.
PSU T.G. Shevchenko, Tiraspol
iovva.nata@mail.ru

The perception of the publicistic text by the audience is considered. The author speaks about
the peculiarities of the perception of the text, which is a step-by-step individual process dependent,
both on the structural and semantic features of the text, and the experience and personal understanding
of the reader.

Keywords: publicistic text, author, audience, dialogue, perception.
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buorpaduyeckuii aBTOp U3BIEKAaEeT U3 OOBEKTUBHO CYIIECTBYIOIIETO PEAILHOIO MHUpa Te
KOHKpETHBIC ()aKThI, SIBJICHUS U MPOOJIEMbI, KOTOPBIC NI HETO MPEICTaBISIOT O0COOBI MHTEpec,
co3/1aBasi TEM CaMbIM BUPTYalbHYI0 KapTHHY MHpa. VIMEHHO 3TO OOCTOSTENHCTBO MO3BOJISET
MyOIUIMCTY BECTH TUAJIOT C ayIUTOPUEH.

[TyGaumucTuyeckoe TBOPUECTBO OCHOBAHO HA €IMHCTBE PALIMOHAIIBHOTO M SMOIIMOHAIBHOTO
BOCHIPUATHS. AJIPECAHT, OCMBICIISIS OKPYXKAIOMIMA MUpP, OTOMpAET JJIsi CBOETO MaTepuaa Te WU
uHbIe (PaKThI, HAOJIHIET UX CBOUMHU MBICIISIMH U SMOLIMSIMH, BBIPA)KAET CBOIO IEHHOCTHYIO MTO3UIUIO
B OTHOIICHWH OTHX COOBITHH WJIM SBJICHHUN, a TakKe€ COOTHOCHT pa3lIMYHbIC MPU3HAKU
0TOOpakaeMoro ImpeaMera ¢ COOCTBEHHBIMHM 3CTETUYECKHMMH BKyCaMH M IPUCTPACTUAMU. Tem
caMbIM, aBTOP BOCIIPOM3BOJUT B CBOEM CO3HAHWU PEATbHBI OOBEKT JEHCTBUTEIHHOCTH,
OTJIMYAIOLIUICS OMPEICICHHBIMU ACTETUUECKUMHU MpU3HaKaMH. [2, ¢. 138]

«B scretndecknii 00bekT, — mumer M.M. baxTuH, — BXOAST BCce IIEHHOCTH MHUpA, HO C
OTIpeICNICHHBIM ICTETUYECKUM KO3(DPHUIIHEHTOM, MO3UIUS aBTOPa U €ro XyJI0’KeCTBEHHOE 3a/laHue
JIOJKHBI OBITH TIOHSATHBI B MUPE B CBSI3U CO BCEMH ITHMH IIEHHOCTSMH. [ 1, ¢. 270]

CMBICIIOBOE BOCIPHUSTHE TEKCTa IMPEACTaBIsSeT CO0OW MMOATAMHBI HWHIUBUIYaTbHBIN
MIPOIIECC, 3aBUCUMBII, C OHOM CTOPOHBI, OT OIBITA U JINYHOCTHOTO MOHUMAHUSA a/IpecaTta u ¢ Ipyrou,
OT CTPYKTYPHO-CMBICTIOBBIX OCOOCHHOCTEH TeKcTa. Bocnpuarue myOIUIUCTHUECKUX TEKCTOB — 3TO
MCUX0(U3MIECKHIA TTPOIIECC, OPHCHTUPYIOIIUICS Ha:

1) enoceonocuueckuii acnexm (MO3HAHKE MIPOMCXOIAIIETO) - COOTHECEHHUE TOT'O «YTO OBLIO
C TEM «UTO PAacCKa3aHO» aJIPECAaHTOM M C TEM «UTO BOCIIPUHSATO» aJPECaTOM;

2) akcuonocudeckuti acnekm - TPOSIBIACTCA KaK «ICHHOCTHO OCMBICIHBAIOIIAs
HMOLIMOHAIbHO- BoJieBasi ycraHoBKa» (M.M. baxtun). Ota ycraHOBKa XapaKTepU3yeT
MO3UIMH, C OTHOIM CTOPOHBI, XyJ0KHUKA-TBOPILIA U, C APYTO CTOPOHBI, YUTATES: OI[CHKA
— «otBer Ha ueHHoctb» (P. Hurapnen). [1, c. 279] D10 BbIsIBIEHUE IIEHHOCTHBIX
YCTaHOBOK aJIpecaHTa, OMPEIENSIIONINX OPraHUYeCKYyI0 IEJIOCTHOCTh 3TOT0 MHpa, U
HaIpaBJIECHHOTO Ha peau3aIliio IEHHOCTHOTO OTHOIICHUS aJipecara;

3) oOoxymenmanvhwill (hakmonocuueckuil) acnekm - B OCHOBE MyOIUIIMCTHIECKOTO TEKCTa
JIEKUT OCHOBA — (DaKT, mpobiema, peajabHasi CUTyalusl.

4) HappamusHwili acnekm - UCKYCCTBO MOBECTBOBAHHs, UCKYCCTBO OpPTraHHM3allMH JUAIora
MEXIy aBTOPOM U YHUTATeleM; JUaJor o00oramaer MmyOJIUIIMCTHYECKUNH TEKCT
JOTIOTHUTEIbHBIMA ~ CMBICIAMH, YTO HE TOJBKO ompenenser 3PQGEeKTUBHOCTD
BBICKA3bIBaHUS, HO U MPOJIJIEBAET KU3Hb TEKCTA, COBEPIICHCTBYET B3aMMOOTHOIICHUS
ayJIUTOPUH C ABTOPOM;

5) onepamusnviii acnekm, B OCHOBE TaKOTO BOCIPHUSATHS JIEKHT MPOSIBICHUS
MOTHUBAIIMOHHOW W dMOIMOHATBFHON chep TUUHOCTH: T€ TOTPEOHOCTH, MOTHUBHBI U 1IETH,
KOTOpbIE MOOYIWIu aapecata OOpaTUTHCA K JaHHOMY IYOJHMITUCTHYECKOMY TEKCTY;
TaK)K€ OUEHb BAXKEH €ro0 HMOLIMOHAIIbHBIN HACTPOUM U CTENEHb KOHLUEHTPAllMd BHUMaHUs
B MOMEHT BOCIIPHUSITHS TEKCTA.

Ouznyeckas uaeHTUGUKAILMS (YUTATENh HA MECTE aBTOPA) CO3/IAeT MPEAPACTIONOKEHHOCTD K
UIEeHTU(DHUKAIIMA  TyXOBHOH, TO €CTh TOTOBUT OJArompusTHYIO TIOYBY JJIsi TPUHSTHS
MUpPONIOHUMaHUs yOnmunucta. s myOnunucTHIecKuxX Mpou3BeIeHUN JaHHBIH MOMEHT 0COOCHHO
Ba)KEH, TOTOMY YTO aBTOP, IOMUMO CO3[aHus 00pa3a, CTPEMUTCS JOHECTH JI0 YUTATENS] CBOU MBICIIH
U MIepEeKUBAHUS.

[Ipu pabGote Ham MyOIUITUCTUIECKUM TEKCTOM aJpECaHT moaBepraeT (GakThl COOCTBEHHOMY
OCMBICTICHUIO; JACIIUTCA C a[pecaToM JIMYHBIMH BIIEUATICHUSIMU U MEPEKUBAHUSIMHU; BBIPAKAET CBOE
SMOITMOHAIIPHOE OTHOIIEHHWE K TEepPOol0; a TakKe Ha OCHOBE HMEIONMIUXCS JaHHBIX MOXKET
MPOTHO3UPOBATh Pa3BUTHE CUTYallMH. Te€M cambIM, MPOIMYCTHB BCE (DaKThl CKBO3b aBTOPCKOE
BOCIIPUSITHE, TyOJIUITMCT OABEPTaeT UX XYI0KECTBEHHON TpaHC(HOpPMAIIHH.

BbesycnoBHO, BoCTpHsTHE MyOIUIIUCTUYECKOTO TEKCTa, MPEkKIAE BCEro, 3aBUCHUT OT CaMOTO
yutarend, Tak B.I1. bensHuH BbIIEnseT HECKOJIBKO THIIOB YHUTATENEH TEKCTOB, OH OTMEYAET, 4YTO
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IIEPBBI TUIl HUHTEPIPETUPYET TEKCT B IIPEAENax 3aMbICia aBTOpPA, €ro IO3ULUHU, KOTOopas
OIIpeJIeNIAETCSl CAMUM TEKCTOM. B TaHHOM ciydae BOCIPHUATHE TEKCTa MaKCUMAJIbHO MIPUOJINKEHO K
CMBICITY, BJIO’KEHHOMY B TEKCT aBTOPOM. JlJIs1 BTOPOTO THIIA YUTATEIEH UCXOJHBIM aBTOPCKUM TEKCT
SBJISICTCA JIMILB TOTYKOM K IOPOXKIEHHIO COOCTBEHHBIX MBICIICH, CBA3aHHBIX C TEMOU TEKCTa, TAKOU
YHUTATEIb BCET 1A «3aMEHSET» TEKCT aBTOPa COOCTBEHHBIM TEKCTOM, HAIIOJIHAET CBOMM CMBICIIOM, TIPU
9TOM JJOCTATOYHO YAAJEHHBIM OT U3HAYAIbHOIO 3aMbICIIa aBTOPA.

Takum 00pa3oM, OTIMYUTEIBHON YepPTOH MyOJUIIMCTUYECKOTO TEKCTa  SIBISAETCS
BO3MOXXHOCTb COTBOpPYECTBA aBTOpa C YUTATENIEM, LEIbI0 KOTOPOIO SIBJISAETCA IOUCK OTBETOB
HEOOXOAUMBIX JISi PELICHUS COBPEMEHHBIX IMpoOsieM obmiecTBa. UuTaTenp SABISETCA «YaCThIO
mpouecca IOPOXKACHUA TEKCTa», IIOCKOJIbKY aBTOP BCErJa INBITAE€TCA HaBsA3aThb aapecary
«IIPEIIOYTUTEIILHOE)» IIPOUYTEHHUE CBOUX TEKCTOB, a YUTATEIIb BCETja BUAUT B TEKCTE «CBOM CMBICI.
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PYCCKAS SI3bIKOBASI KAPTUHA MUAPA B OTPA’KEHAN POMAHA M.A.
MOJOXOBA «TUXUHU JOH»

Kpanusuna A.[l., Promun O.M., UecHokoBa A.TO.
Hayunslii pykoBoautens [lonzynosa M.B.

O3épcxuti mexnoaocudeckuil uncmumym — gunuan HUAY MUDU
2. O3épck, Yenabunckas obnacme
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Jlannast paboTa nMocBsIlEHa UCCIEA0BaHNIO PYCCKOM S3bIKOBOM KapTUHBI MUPA MOCPECTBOM
PacCMOTPEHMS AHTPOIIOJIOTMYECKOT0 KOHIIENTA, ABJISIOLIETOCS LEHTPAIbHBIM B U3YYEHUU SI3bIKOBOM
KapTuHbl Mupa. Llenapio paboTsl ABISETCS BBIABIEHNE OCOOEHHOCTEH PYCCKOM SI3BIKOBON KapTHHBI
MHpa Ha IpUMepe KOHIIETITOB «II000BbY U «BOHHa» B pomaHe Muxauna Illonoxosa «Tuxuit {on».
[IpoBoauTCST COMOCTaBUTEIbHBIA aHAINU3 JIEKCUUECKUX €IMHUL, TpaMMaTUKH 0a30BBIX CTPYKTYD,
rpaMMaTuKd OOpa30B W TpaMMAaTHKM OrPaHMYEHHOTO KOHTEKCTa, a TaKKe IparMarudeckas
MHTEpIpeTaIMs HEKOTOPBIX LIUTAT, MOMAJAI0LIUX [0/ OTPEeNIEHUE «JTF000BbY U «BOHHA.

Kniouegvie cnoea: s3pIKOBas KapTHHA MHUPA, AHTPOINOJOTHUYECKUI KOHIEIT, <«IH0O0BBY,
«BOWHA, JIEKCUKA, FPAMMaTHKa, TparMaTHKa.

THE RUSSIAN LANGUAGE PICTURE OF THE WORLD IN THE NOVEL “TIKHIY
DON” BY M.A. SHOLOKHOV

Krapivina A.D., Ryumin O.M., Chesnokova A.Y.
Scientific adviser Polzunova M.V.
OTI NRNU MEPhI, Ozersk
rol158@mail.ru

This work is devoted to the study of the Russian language picture of the world by examining
the anthropological concept, which is central to the study of the linguistic picture of the world. The
purpose of the work is to identify the features of the Russian language picture of the world by the
example of the concepts "love™ and "war" in the novel "Tikhiy Don™ by Mikhail Sholokhov. The
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comparative method of carrying out the research is the contrastive analysis of lexical units, base
structure grammar, pattern grammar, bounded context grammar and pragmatic interpretation of some
quotations falling under the definition of "love™ and "war".

Keywords: language picture of the world, the anthropological concept, "love",
vocabulary, grammar, pragmatics.

war,

SI3bIKOBast KApTUHA MUPA - ITO ICUCTBUTEIHLHOCTD, OTPAXKEHHAS B SI3BIKE, SI3BIKOBOC WICHEHUE
Mupa, uHbOpMaluMsg O MuUpe, IepeaaBaeMmasi C IOMOIIBI0 EAMHMII S3bIKa Pa3HBIX YPOBHEH.
Bocnpusitue Mupa OJHON JHWYHOCTHIO YaCTHMYHO 3aBHCHUT OT SI3BIKOBOM KAapTHUHBI MHpa IEJIO0TO
Hapona. Kax/plii KOHKpPETHBIN S3bIK 3aKi04aeT B ceOe HAlMOHANBHYIO, YHUKAIBHYIO CHUCTEMY,
KOTOpast OIpeeIisieT MUPOBO33PEHNE HOCUTENIEH OMPEAIETICHHOTO S3bIKa U (POPMUPYET UX KapTUHY
MHUpa.

C TOYKM 3peHHs JIMHTBOKYJIBTOPOJIOTHH, OJTHOJOTHM W JPYrHMX OOJacTedl HayKH,
HCCIEAYIOIINX BIUSHUE SI3bIKA HA MBIILJICHUE, IOHUMAHUE OKPYKAIOIIETr0 MUPA YeJIOBEKA YACTUYHO
OmpeeseTcsl KyJIbTYPHBIMU U HAlMOHATBHBIMH OCOOCHHOCTSIMU HOCUTEIISIMA KOHKPETHOTO SI3bIKA.
N3BecTHO, UTO CYHIECTBYET MHOXKECTBO PACXO0XKACHUI B SI3bIKOBBIX KAPTUHAX MUPA Pa3HbIX HAPOJIOB,
M 0COOBIN MHTEpEC MPEICTaBIsAeT COOOW BBISABICHUE MPHUMH STHX PACXOXKICHHNA. B CBSI3M ¢ 3THM
BBIJICJISIFOTCS TP OCHOBOITOJIATAIOIIUX PUYMHBI TAKOBBIX PA3IMYML: IPUPOJA, KYIbTypa, IO3HAHUE.

N3yueHus s136IKOBBIX KAPTUH MUPA MPOBOAUTCS ITYTEM PacCMOTpeHUsI KOHIEeNTOB. KoHienTsl
— MBICIIUTENbHBIE 00pa3bl, CTOSIIKE 32 SI3bIKOBBIMU 3HAKAMU, B IIOCJICTHUE BPEMs CTAJIA TPEIMETOM
KUBOTO BHHUMAaHHUS JIMHIBUCTOB. 3 KOHLIENTOB cOCTaBiIsIe€TCd CEMaHTHYECKOE IPOCTPAHCTBO
KOHKPETHOI'O f3bIKa, a I0 CEMAaHTUYECKOMY MPOCTPAHCTBY MOXHO CYAUTh O CTPYKTypaxX 3HAHWH B
UX KOHKPETHO-HALIMOHAIBHOM IperomieHnu. Ocoboe, IeHTPaTbHOE MECTO CPEeIH BCEX KOHILENTOB
3aHMMAaeT aHTPOIMOJOTUYECKUI, OH € CaMblii KPYIMHBIN, TaK Kak BKJIIOYaeT B ce0s MHOXXECTBO
JIPYTUX KOHIIETITOB. B pycCKOM SI36IKOBOM KapTHHE MUPA YEJIOBEK MPEACTABISAETCS KaK TUHAMUYHOE,
NeSATEIbHOE CYIIECTBO.

Poman M. IllomoxoBa «Tuxuit [oH» - 5T0 TO (GyHIAMEHTAIBHOE TMPOU3BEICHHE,
MO3BOJISIIOIIEE HA CBOEM IMPHUMEpPE MPOCIEIUTh OCOOCHHOCTH PYCCKOW S3BIKOBOM KapTHHBI MHpa
MIOCPEACTBOM PACCMOTPEHHUsI aHTPOMOJOTHYECKOro KOHIEeNTa. OTINYUTENbHBIME OCOOEHHOCTAMU
aBTOPCKOTO s3bIKa B POMAaHE SBISIIOTCS €ro CaMOOBITHOCTh M YHUKAIBHOCTh. JleTanbHO
BOCIPOU3BE/ICHHBIN OBIT, JTI0OOBHOE ONKCAaHUE JOHCKON MPHUPOJIbI, KOTOpas BOCIPUHUMAETCS KaK
MIOJIHOTIPABHOE JICHCTBYIOIIEE TUI0 pOMaHa, METKast 00pa3Hasi peub, MO3BOJISIOT YUTATEIIO OLYTUTh
PYCCKHI yKJ1aJ], HOHATH CYTh T€X TPaAULUI, KOTOPbIE HCCTAPU OIPENEISUIN )KU3Hb PYCCKOTO Hapo/a.

Haubonee pacnpocTpaHEHHBIMU U MHTEPECHBIMU B MPOU3BEJICHUU KOHIIENTAMH SIBISIOTCS
KOHLENTHI «JII000Bb» U «BOIHA», B KOTOPHIX BbIAEIEHBI HEKOTOPbIE MUKPOTEMBI: 1H000Bb K Poaune,
M000Bh MEXIY MYKYMHOW M JKCHIIMHOW, TeMa OTHOLIEHHWS K BiacTu W apyrue. [[ns Gonee
MOAPOOHOTO HCCIIENOBAHUS ITHUX MHKPOTEM BBIOpAaHBI TPU JHUHTBUCTUYECKUX HAIMPABIICHUS:
JIeKCHKa, TrpaMMaTHKa U TMparmMaTuka. B paszgene «jIekcuka» paccMaTpUBAIOTCA CpENCTBA
XYJO’KECTBEHHOW BBIPA3UTENIHOCTH, HCIOJIb3YEMbIE CAMUM aBTOPOM: JAMAJIEKThI, MPOCTOpPEUMs,
SMUTETHl U Jpyrue. B pasnene «rpaMMaTHKa» BBLIENEHBI HEKOTOPHIE OCOOCHHOCTH CTPOSHUS
MPEIVIOKEHUN U TPUMEHEHUSI TPAaMMAaTHYECKUX HOPM M TIPABHJI PYCCKOTO SI3BIKA. 3AKITFOYCHHS TIO
CMBICJIOBBIM OCOOCHHOCTSIM CJI€IaHbl B TyHKTE «IIParMaTHKa.

Hanee, Ha ocHOBE 0000IICHUS BHIIETIEPEUNCICHHOTO, JEIAI0TCS BBIBOJBI 00 0COOCHHOCTAX
PYCCKON SI3BIKOBOM KapTHHBI MHUpPAa B KOHIIETITaX <«JIFOOOBBY» U «BOWHAa» M BIIOKEHHBIX B HHUX
MUKPOTEMaX.

bubnnorpaduueckuii cnmucok
1. IlTonoxoB M. A Tuxwuii JloH, kaura nepsas, BTopas M.: Dxcmo, 2006.
2. lllomoxoB M.A. Tuxuii JIoH KHHATa TPEeThs, yeTBepTas M.: Dkcmo, 2006
3. T.M.Konabunosa «Pemnpe3eHranus konuenra poauHa B pomane M.A.lllonoxoa "Tuxuit
Jlor" u B pycckoit KoHIIenTocdepe»
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«EBI'EHUM OHET'MH» A.C. TYIIKHWHA I''TA3AMH PYCCKO-YKPAUHCKOI'O
BUJIMHI'BA U3 IPUJHECTPOBbBS

Kpusomanosa H.B.

Tpuonecmposckuii eocyoapcmeennviii ynusepcumem um. 1.1 Illesuenxo
2. Tupacnons, Ilpuonecmposckasa Monoaeckas Pecnyonuxa

krivoshapova2012@gmail.com

B crartee paccMaTpuBarOTCS KYJIBTYPHO-S3BIKOBBIE IPOOJIEMBI PYCCKO-YKPAHHCKOTO
OunMHrBU3Ma B coBpeMeHHoM IIpuanectpoBckoit MonaaBckoil pecnyOiamke, aHaTU3UPYIOTCS ITyTH
X PpEIICHUs, CHOCOOBI ONHCAHUS POCCHICKO-YKPAMHCKOTO OWJIMHTBH3Ma M yTBEPXKIACHHUS
YKpauHCKOW KynbTyphl. [IpennpuHuMaercs MombITKa onucaTh OWJIMHIBA 4Yepe3 €ro BOCHPUATHE
nepeBoaa «Esrenust Oneruna» A.C. Ilymkuna M.®. PeuibckMM Ha yKpauHCKUN S3BIK.

Kniouegvie  cnosa: ~ OMMUHIB,  OWJIMHIBU3M,  OUKYIBTYpHbBIH,  OUKYJIBTYPHOCTb,
MYJIbTHKYJIbTYPHBIH, MEHTATBHOCTb.

«EUGENE ONEGIN» BY A.S. PUSHKIN IN THE EYES OF RUSSIAN-UKRAINIAN
BILINGUAL FROM PRIDNESTROVIE

Krivoshapova N.V.
PSU T.G. Shevchenko, Tiraspol
krivoshapova2012@gmail.com

The article deals with the cultural and linguistic problems of Russian-Ukrainian bilingualism
in the modern Pridnestrovian Moldavian Republic, the ways of their solution, the ways of describing
Russian-Ukrainian bilingualism and the assertion of Ukrainian culture are analyzed. An attempt is
made to describe bilingual through the perception of M.F. Rylsky’s translation of «Eugene Oneginy»
by A.S. Pushkin in the Ukrainian language.

Keywords: bilingual, bilingualism, bi-cultural, bi-cultural, multicultural, mentality.

[TpoGiema OunMHrBU3Ma M OMKYIbTYpHOCTU B [IpHIHECTPOBBE CTAHOBUTCS BCE aKTyallbHEE
B CHJIy OOBEKTHBHBIX OOCTOSITENBCTB, MO MOCIEIHUM JaHHBIM, OKOJO 70 MPOILEHTOB HACEIEHUS
pecnyOiky 0071a/1a10T B TOM WIIM MHON Mepe ABYMsI Wil OoJiee sI3bIKaMu, TOYTH YeTBEPTh MPU3HAIOT
ounmanbHO, YTO CBOOOIHO BIAJCIOT JBYMs SI3bIKAMU NPH 3aKOHOAATENBHO 3aKPEIICHHBIX TPEX
OQUIMANBHBIX S3bIKAX HA 3TON TEPPUTOPHH.
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To ecTb, OYEBHJIHO, YTO 3HAYUTENbHAs 4YacTh HaceneHus llpuaHecTpoBCKOM pecryOnuKu
KHUBET B YCIOBUSAX OMKYIbTYpPHOM, @ TO W MYJIbTUKYJIBTYPHOH CHUTyalluH, OOYCIIOBJIEHHOU
Pa3NUYHBIMH 3KOHOMHUYECKHMH, COLUMAIBHBIMA W TOJUTUYECKHMMHU IMPUYMHAMHU. JTa mpoliema
JaBHO cTajia IPeIMETOM HAyYHOr'O HHTEpEeca JIMHIBHCTOB, ATHOJIOTOB M KYJIBTYpOJIOroB. [1]

1. Jlng yKpauHCKO#M KyJbTypHOH MEHTAJIBHOCTH B IIEJIOM XapaKTepHa OUKYIbTYpHOCTH, YTO

IIPEX/Ie NPOSIBIAETCS B MACCOBOM OMJIMHIBH3ME.

2. Ha wuHauBuAyanbHOM M MacCOBOM YPOBHE YKPauMHOSA3BIYHBIX MOHOJIMHTBOB B
IIpunHECTPOBBE MPAKTUYECKH HET, UTO MPEACTABISAET PEAIBHYIO YTPO3Y CYLIECTBOBAHUIO
YKPaAUHCKOU KYJIbTYPBI KaK LIEJIOCTHON CUCTEMBI.

3. Pyccko-ykpauHCckuii OMJIMHTBU3M - mpeoOianaromas (popma KylabTypHOH W OBITOBOM
KOMMYHHKAIIMHM U pedeBoro noseaenus B [IpuanectpoBckoit MonmaBckoi pecnyOuke,
HE3aBHUCHMO OT HAIMOHAJIBHOCTH, CO3JA€T YIPOXKAIOIIYK YKPauHLAM CHTYyalUIo
KYJIbTYPHOI'O MaprMHAJIBHOCTH U KPEOJIM30BAHOCTH.

4. Bo03poKIeHHE YKPAaMHCKOIO S3blKa M KyJIbTYypbl BO3MOXKHO JIMIIb IIPU YCJIOBUHU
IIOCTENIEHHOTO BO3BPAICHHUsS K YKPAaMHCKOMY MOHOJIMHITBH3MY M MOHOKYJBTYpPE, YTO
OCYILLECTBUMO TOJIBKO UYe€pe3 peajbHOe paciuupeHue chepbl NPUMEHEHUS YKPaUHCKOTO
SI3BIKA.

5. OueBHJHO, YyTO O€3 BMELIATENbCTBA JKECTKUX TOCYIapCTBEHHBIX MEXaHU3MOB 3TOTO HE
c/IeNaTh ¥ MOATOMY IJIaBHOM 3a/1aueil yKpauHOBEIEHUs JOJKHA CTAaTh BhIPaOOTKA YETKOMN
U JKH3HECHOCOOHOW S3bIKOBOM M KyJIBTYpHOM MO3HMLUHU I10 OTHOIIEHUIO K PYCCKO-
yKpauHCKuM OunuHream [IpuanectpoBbsl.

UYepes mnepeBoabl TEKCTOB PYCCKOM KIIACCMYECKOM JIMTEpaTypbl Ha YKPaMHCKUHN A3BIK
HOCHUTEIIN PYCCKO-YKPaWHCKOTO OMJIMHTBU3Ma OOHAPYKMBAIOT, YTO B MEPEBOJC OCTAIOTCS B CHIIC
TOYHOCTb, C)KAaTOCTb, SICHOCTb M JIMTEPATypHOCTb HAa BCEX CTPYKTYPHBIX YPOBHSX B IIpOLECCE
nepeBojia J00ro TeKcTa, TeM Ooliee, XyI0KeCTBEHHOT0, ITPH KOTOPOM Ba)KHOH 3ajaueii sBiseTcs
HE TOJIBKO COXpaHEHHE CBO€OOpa3usi CTUJIS aBTOPA, HO U MaKCHUMaJbHO 3KBUBAJIEHTHAs Iepegaya
CPEICTBAaMHU XYAO0XKECTBEHHOIO0 00pasa, CO3JaHHOIO B OpUTHHANE, MEPEBOAYMK BBIHYKICH
MOCTOSIHHO NMPHOEraTh K MepeBOJUECKUM, a B YaCTHOCTH, K MEXbA3bIKOBBIM TpaHC(HOpMaIUsIM.

IIoMHOCTBIO MM YaCTUYHO HKBUBAJICHTHBIE E€JUHUIBI W NOTCHIHMAIBHO PAaBHOLICHHBIC
BbICKa3bIBaHUS! OOBEKTUBHO CYIECTBYIOT, OJJHAKO UX MpaBHJIbHAS OLIEHKa, 0TOOP M UCIIOJIb30BaHKE
3aBUCST OT 3HaHUH, YMEHUN U TBOPUYECKUX CIIOCOOHOCTEN MEepEeBOUMKA, OT €r0 YMEHUS yUYUTHIBATh
U COINOCTABJIATh BCKO COBOKYIMHOCTH SI3BIKOBBIX M AKCTPAIMHIBUCTHYECKUX (hakTopoB. B mporecce
IepeBoa MEPEBOUMK PEHIACT CIOXKHYI 3alady HaXOXIACHUS W IPABUIBHOTIO HCIOJIb30BAaHUS
HEOOXO/JMMBIX 3JIEMEHTOB CHCTEMbl SKBHBAJCHTHBIX €IUHHII, Ha OCHOBE KOTOPOH cO37aroTcs
SKBHUBAJICHTHBIE S3bIKOBBIE COOTBETCTBMSI OpUTrHMHally. TakumM o0pa3oM, CTUXOTBOPHBIN IEPEBOJ
MOTYMHSAETCS 001N METOA0IOIMYECKON OCHOBE TEOPUU XY 0KECTBEHHOTO NEPEBOAA, HA KOTOPOM
CTPOUTCS TBOPYECTBO IEPEBOUMKA - COXPAHEHUE CYIIECTBEHHOTO ¥ SKBUBAJICHTHASI 3aMEHA KAKUX-
7100 37IEMEHTOB B COOTBETCTBHH C XYI0’KECTBEHHOM €M CTBUTENILHOCTBIO MOJIMHHUKA.

Makcum @agneeBny PoIIbCKMIT — 3HAMEHUTHIM YKPaMHCKMM COBETCKHM IO3T, KJIACCHK
yKkpauHckoi mos3un XX Beka. HanOomnpInyro momyasipHOCTh M CllaBy HpuoOpes mocie nepeBoja
«EBrenns OHernHa» Ha yKPauHCKHUM SI3bIK.

CpaBHMM OpUTHHAJI C TIEPEBOJIOM MOCTPOUHO, YTOOBI CONOCTaBUTh paboTy M.®. Pruibckoro
B COOTHOILIEHUH COOTBETCTBHUS OPUTHHAIY.
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[Tpumep HEKOTOPBIX CTpO( MepeBoia poMaHa:

A.C. Ilymkun M.®. Ppuibckuit

1 1

«Moii 0505 camvix wecmHviX npasul, «Miu 010bK0 yecHull 6e3 do2anu,
Koeoa ne 6 wiymxy 3anemoe, Konu ne orcapmom sanemie,

OH ysasicamo cebs 3acmasu Heboorca 3mycue 0o nowaru

U nyqwe evloymams He moe. I kpawe eucaoams ne mie.

E2o npumep opyeum nayka, Bowno it ons inwux npuxnao eoxcuii,
Ho, 60sice mou, kakas ckyka Ane sika nyooma, booxce,

C 602bHbIM cudemsb U OeHb U HOUb, Ilpu xeopim Oens i Hiu cudimo,

He omxo0s nu wazy npous! He nokuoatouu ti na mums!

Kaxkoe nusxoe xoeapcmeo Ake nykascmeo 08os3uKe —
Tonyscusoeo 3abasname, Hanisorcueozo possascamy,

Emy nooywku nonpasename, Homy nodywixy nonpaenamo,
Ileuanvrno noonocums nekapcmeo, Kypauso nooasamu niku,
B3ovixamo u dymams npo cebs: 3imxamuv i OymKy bepeemu:

Kozoa oice uepm 6o3omem meds!» «Konu sc 6izbmyms mebe uopmu? »

[TepeBon M. PBUTbCKOTO O4Y€HB KaUECTBEHHBIH, aBTOP COXPAaHUII «OHETHHCKYIO cTpody» — 14
CTPOK 4YeThIpeXCcTOMHOro sMOa. HamomHuM, uTo pu]MeHHass cxemMa «OHEIMHCKOH cTpOoQbD»
BeIIUT Tak: AbAb CCdd EffE gg. 3xeck mpornucHsIMEH OyKBaMu TpaaWIIMOHHO 00O3HAYAETCs
KeHckasg pudma (yaapeHue najaeT Ha HPEANOCIeAHUN CIIOr pupMYOLUUXCs CJIO0B), CTPOUYHBIMU
OykBamu — MyKcKas pupma (ymapeHue magaeT Ha mocieAHwit cior pudmyrommxces ciaoB). Kak
U3BECTHO, B poMaHe [IylkrnHa ecTb HECKOIBKO MECT, HE MONaJa0IINX 0] «OHETUHCKYIO CTPOdy».
Oto «llecus nesymek» u «Ilucemo TaTesinbl» (rnasa 3), «IIucemo Onerunay (riiasa 8). M, koneuno
Ke, KaXk/as CTpOUKa «yKpauHCKOro» OHErnHa COAEPKUT POBHO CTOJIBKO XKE CJIOTOB, CKOJIBKO UX B
PYCCKOM OpUTHHAIILHOM TEKCTE.

B To ke Bpems IIpu NepeBojie CTUXOTBOPHOIO MaTepuaia JOCTaTOYHO CIIOKHO COXPAaHMUTH
aBTOPCKUN TEKCT IMOJIHOCTHIO, HEPEKO MPOUCXOIUT €T0 UCKAXKEHHE, XOTS U HECYIIECTBEHHOE, 0€3
MOTEPU OCHOBHOTO CMBICA. XOTEIOCh ObI OTMETUTh HECKOJIBKO OTJIMYMNA MEXY PYCCKUM TEKCTOM
A. IlymkuHa 1 ero yKkpauHCKuM nepeBoioM M. Peuibckoro. [2]

Ho yxe mponuio Gosbllie MoJBEKa CO BPEMEHU CO3JaHUs PaccMaTpUBaeMoro MnepeBoja, u
MoKa HeT 0oJiee COBEPUIEHHOI0, 00jiee JTUTEPaTypHO MPAaBUIBLHOTO U KPAaCUBOTO, SKBUBAJIEHTHOIO
nepeBoja «EBrennst OHernHa» Ha YKPAauHCKOM SI3BIKE.

Cynuth 0 KauecTBe nepeBojia Npo(ecCHOoHANBHO, B CONIOCTABIEHUH C MOAIUHHUKOM MOTYT,
KOHEYHO, OYeHb HEMHOTHE PYCCKO-YKPAaUHCKHE OMJIMHTBBI, T€, KTO I€HCTBUTEIBHO B COBEPILIEHCTBE
BJasieeT 06ouMH si3pikaMu. Ho, ¢ Apyroii cTOPOHBI, 3TO JOKEH ObITh CYJ C MO3UIUH T€X, KOMY OH
HYK€H, 100 U3MEPUTH CUITYy IEPEBOAa MOXKHO TOJIHKO HAa OCHOBE YUTATEIBCKOIO BOCIIPUATHS Ha TOM
A3BIKE, HA KOTOPOM OH CJIEJIaH.

bubnuorpaduyeckuii cricox
1.  http://www.info-library.com.ua/libs/stattya/3592-bilingvizm-ta-bikulturnist-u-suchasnij-
ukrayini.html
2. Tomep II. IlepeBoxm W nuTepaTypa: TBOpUYECKash JIUYHOCTh TepeBOYMKa //Bompockr
aurepatypsl//, Ne6, 1998/
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CPABHEHME BBICHIEI'O OBPA30BAHUSA POCCHUU U BEJIMKOBPUTAHUU HA
ITPUMEPE IBYX BY30B

Momyanosa A.M.
Hayunslii pykoBogutens Muponosa E. B.

Tpéxeopnwiti mexronocuveckuil uncmumym — ¢punuan HUAY MUDU.
. Tpéxeopnuul, Yensabunckas obracmo

anmolchanova97@gmail.com , mironova-trg@mail.ru

B nannoii pabote mpoBeseHO CpaBHEHUE JIBYX BBICIIMX Y4eOHbIX 3aBenenuii: TTU HUAY
MU®DU (Poccust) u Bondconckoii TexHuueckoi mkoiibl (Benukooputanus). BeisiBIeHbI OCHOBHBIC
CXOJCTBA M OTJIMYHS POCCUICKON M OpPUTAHCKON CHUCTEM BBHICIIErO TEXHUYECKOrOo 00pa3oBaHUS B
YCIOBUSIX I100aJIM3alMY U TIOBBIIIEHHOTO MHTEepeca K H3yUYEeHUIO0 HHOCTPAHHBIX SI3BIKOB.

Kniouesvie cnosa: CpaBHEHHWE, BBICIIEE OOpa30BaHUE, AKKPEOUTALUS, TPYIOYCTPOUCTBO,
yueOHBIN mpoIiece, OlleHKa ycreBaeMocTH, npaktuka, T T HUAY MU®U, Yuausepcuret Jlad6opo.

COMPARISON OF HIGHER EDUCATION IN RUSSIA AND THE UNITED KINGDOM
BY THE EXAMPLE OF TWO UNIVERSITIES

Molchanova A.M.
Scientific advisor Mironova E.V.
TTI NRNU MEPhI, Trekhgorny
anmolchanova97@gmail.com, mironova-trg@mail.ru

In this work we’ve compared two higher educational institutions: TTI MEPhI (Russia) and
the Wolfson School of Mechanical, Electrical and Manufacturing Engineering (Great Britain). We’ve
identified similarities and differences of the Russian and British systems of higher technical education
in the conditions of globalization and increased interest to the study of foreign languages.

Keywords: comparison, higher education, accreditation, job placement, educational process,
performance assessment, practice, TTI MEPhI, Loughborough University.

Cuctema o0Opa3oBanus BenukoOpuTaHuum cuMTaeTcss OJHOM W3 CaMbIX Pa3BUTHIX,
MPECTIKHBIX U JTYYILINX B MUPE, HECMOTPsI Ha ee KOHCepBaTUBHOCTh. OHA popMUpOBaIack B TEUECHHUE
MHOTHX BEKOB, U 10 CHX HOp MOJYHUHSAETCS CTPOTUM CTaHIapTaM KauyecTBa, yCTAHOBUBILIUMCS 3 3TO
Bpems [1].

Boiciine yueOHble 3aBefeHHs BenukoOpuUTaHUM TPEAOCTAaBISIIOT BBICOKUN YpPOBEHb
00pa3oBaHMs, ¢ KOTOPbIM MOTYT CpPaBHUBAaTbCS JIMIIb HEMHOTHE BY3bl MUpa. MHOTue CTpaHbI
MePEeHSITH OCHOBHBIE acleKThl 00pa3oBaTesbHOi cructeMbl CoemunenHoro Koponescrsa [2].

[lenpio mpoekTa ObUIO CpaBHEHHE BhICIIEro oOpasoBanus Poccun u Benukobputanuu. s
JOCTH>KEHMS 3TOM LW MOCTABJIEHBI 33/1a4y: MPOBECTU CpaBHEHUE NBYX BY30B mo cnenyromunm
KPUTEPHUSIM: aKKpeIuTalus, TPYJOYyCTPOHCTBO, (hMHAHCOBAs MOJJIEPIKKA, CTOMMOCTh OOY4YEeHHS,
TpeOoOBaHUsl TMpU MOCTYIJICHUHM, OpraHu3alus ydyeOHOro mpolecca M OLEHKa YCIeBaeMOCTH,
JUTUTENIbHOCTh OOy4YeHMs, MpaKTHKa, MaTepUallbHO-TEXHUYecKas 0a3a; BBIIBUTH CXOJCTBA U
OTIIUYHSL.

s cpaBHeHus 6butn BeIOpansl cinenyromue BY3er: TTU HUAY MUDU — dpuman HUAY
MU®U B r. Tpéxropusiii u The Wolfson School of Mechanical, Electrical and Manufacturing
Engineering, Yuausepcuter Jlapoopo (r. JlapOopo, BenukoOpuranus). Otn y4eOHbIE 3aBEACHUS
3aHMMAIOT BBICOKHE MO3MIIMUA B PEUTHHrax BY30B, MPEJOCTABISIOT XOPOUIyI0 0a3zy Ajsl 3aHATUN
HAy4YHO-HMCCIIEI0BATENbCKON pabOTOM, TaKXKe B HUX CO3/AaHbl YCIOBUS JJISl POKUBAHUS CTYJICHTOB.

100



JINHFBUCTUKA N MEXXKYJIbTYPHASA KOMMYHUKALINA

[Tpu3naku TTU HUSTY MUDU[4] The  Wolfson  School of
CpaBHEHWUSI Mechanical, Electrical and
Manufacturing Engineering [3]
AKkpenuTanus AKkpenuTanus yuebHoro | Bee KYypChbl OaxanaBpuara u
3aBelleHus MPOBOAUTCS | MaruCTPaTyphl MOJIHOCTBIO
PocobpHan30poM B COOTBETCTBHHM | aKKPEAUTOBAHbI HNucturyrom
¢ @enepanpubiM 3akoHOM «O06 | mamuHocTpoutenci (The Institution of
obpazoBanuu B  Poccwuiickoii | Mechanical Engineers (IMechE)).
Oenepanuny, Ilonoxenuem o
TOCYJapCTBEHHON aKKpEAUTAIH
00pa3oBaTeNbHOI 1eATeIbHOCTH
TpynoyctpoiictBo | —PI'YII «IIpubopocTpouTenbhblii | —aBTOMOOMIEcTpoeHue: Jaguar, Land
3aBO/IY; Rover, Rolls-Royce, Toyota, BMW;
— npennpusrtus 'K «Pocaromy. —JlerKasi ~ MPOMBIIUICHHOCTB:  British
Sugar, Nestle, Unilever;
—papmanentuka: GlaxoSmithKline plc;
—oboponHas chepa: BAESystems;
dunaHcoBas —TOCYapCTBEHHAs — CTHIIeHAMAIbHAS Tporpamma Jlad6opo;
MOJJIEPKKA aKaJieMH4ecKasi CTUTICHIHS; — IIeNIeBbIe CTUTICHANH,
—COIMAJIbHAS CTUTICH TS, — CIIOPTUBHBIC CTUTICH]INH;
—TOBBIIIICHHAS] CTUTICHINS, —  CTUNEHIMM  HA  MY3bIKaJIbHOE
—ctunengusa ['K «Pocaromy; oOpa3oBaHue.
—IIeJIEBbIE CTUTICHTUH.
CroumocTh O6pazoBanue  OecratHo, HO | ns  crymentoB w3 CIHIA  wm
oOyueHus BO3MOXXHO OOy4yeHue Ha muaTHo | BemukoOpurtanuu: =750 TbIC. pyO. B ro.
OCHOBE (CTOMMOCTH OOy4eHHs He | JJist HHOCTpaHHBIX CTYI€HTOB: ~1,6 MIIH.
npeBbimaer 52 ThIC. pyO. 3a | pyd. Brox
CEMECTD).
TpeboBanust mnpu | Pesyneratel EI'D: wmarematuka, | Maructpatypa: A*AA  (MaTemaruka,
ITOCTYIJICHUH (bu3uKa, pycCKHUil A3bIK ¢usuka, Hayku). baxamaBpuar: AAB,
(Marematuka, GU3MKa, HAYKH)
Opranuzanus — OaJITbHO-PEHTHHTOBAsI CHCTEMA; | —KypCBhl TPEMONAIOTCS B MOIYJIHHON
y4eOHOro npouecca | — TEKyIIUH KOHTpoJlb — 10 | popme
" OLIEHKA | OTACTBHBIM  TE€MaM  pasfena | —0ojbInas  pojb  CaMOCTOSATEIBHOM
yCIIEBAEMOCTH JMCLUTUIMHBL, paboTHI
— pyOeXHBIM KOHTPOJh — TOCIE | —MOAYJIH Ha OCHOBE JEKIUH
U3YYeHHUs  KaXJO0ro  pasJiena | OLIEHHMBAIOTCS C IOMOUIbIO KYpPCOBBIX
IUCHUIUINHEL, paboT U SK3aMEHOB.
— UTOTOBAas CEMECTPOBAs OLIEHKAa — | —[10  3aBEPILIEHUH  KaXIOro MOy
1o 4—0aJTbHOM CUCTEME. MPUCYKIAETCS ONpeACICHHOE
KOJINYEeCTBO OaJIJIOB
JmuTenbHOCTh Cnenuanuret — oT 5 10 5,5 Jer. bakamaBpuar — 3 roma, 6akamaBpuar (c
o0y4yeHHs bakanaspuar — 4 rona. MPAaKTUKOK) — 4 rona,
Marucrtparypa — 2 roaa. Maructparypa —4 roga, Mmaructparypa (c
MIPaKTUKON) — 5 J1eT
IIpakTuka IIpakTuka apnsercs | [Ipu obysenun nHa «Meng or BENg

HEOThEMJIEMOM 4acThI0 00yUeHus,
BKJIIOUEHA B y4eOHBIN TpoIiecc.

sandwich course» — roJ1 pakTHKH MEXTy
BTOPBIM W TPETBUM  KYpCOM  C
MPUCYXJIEHUEM JUIUIoMa B 00JacTH
MPOMBIIUICHHBIX HCCIICTOBAHUM.
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MarepuanbHo- JlaGopaTopun;  KOMITBIOTEPHBIC JlabGopaTopuwu; aJIUTUBHOE
TEXHHYECKas 0a3a | KJIACChI, TEXHOMAapK; Yy4eOHO- | MPOU3BOJICTBO; MPOU3BOJCTBEHHBIE
MIPOU3BOJICTBEHHAs MacTepCKasi; | MacTepCKHe; pa3000pa3Hble COOOIIECTRA;
BBIYMCIIUTEIIbHBIN [[EHTp; | CIIOPTUBHBIE  KJIYOBI;  COBPEMEHHBIN
noyurpaduueckuit LEHTp; | MEeaua-oTIeN; 3BYKO3aIIMChIBAIOIIAS
O6ubnmoreka; LEHTp | CTYIHS; CTYJIEHUECKHI KYypHAI;
podeCCHOHATBHBIX OubIMoTeKAa.
komnereHui 'K «Pocatom» 1o
METOIMKE WorldSkills
(moaroToBKa K
AtomSkills/WorldSkills);
Hay4HO-00pa30BaTeIbHBIN
LIEHTP; LEHTP OLICHKH
KOMITETEHITMH ¥ CepTUPUKAINN
BbINTYCKHUKOB 'K «Pocatom»

Ha ocHoBaHuMM Hamiero CpaBHMTENIBHOIO AHAJIN3a MOKHO CHENATh CIEAYIOLIUN BBIBOJ: B
Poccun, kak u B BenukoOputanuu, chopMupoBaHa pa3BUTas CHCTEMa BBICHIETO OOpa3OBaHUS.
Cucrema Briciiero o0pazoBanusi B BennkoOpuTaHuu MOTHOCTHIO COOTBETCTBYET EBpomelickoi, a B
Poccun monepHu3anus Boiciiero oopasoBanus eiie He 3aBepiieHa. OnHako ¢ BBeaenueM EI'D cxema
MOCTYIUIEHUS B BY3bl B Poccuu crana 6imke k bputanckoi.

B Poccun momyuuth Bbiciiee oOpa3oBaHHE MOXKHO HE TOJIBKO Ha IUIATHOW OCHOBE, HO U
OecrutatHO, a B BenmmkoOpuTaHMM TONBKO TUIaTHO. BMecTe ¢ Tem, eciaM pOCCHICKHE CTYICHTHI
JIOJKHBI BHOCUTB JICHBTU B X0J1€ yueOHOT0 mpoliecca, To B BenukoOpruTaHuu JIHIIB TOCIIE MOJTy4YeHUs
JUTIIIOMa U TPYJIOYyCTPOICTBA HA pabOTy C MUHUMAJIBHOM 3apaboTHO Tu1aToi B pazmepe 21 Thicsun
¢byuToB B rox [5].

B Poccun npakrtuka siBisieTcss HEOThbEMIIEMOM Y4acThi0 y4eOHOTO0 Mpoliecca, B TO BpeMsl Kak B
CoenunenHom KoposeBcTBe y CTYAEHTOB €CTh BO3MOYKHOCTh BbIOOpa Kypca C MPaKTHYECKOi
HaIlpaBJICHHOCTBIO.

Croutr ormeruth, 4To B Poccum Oonbliee pacnpocTpaHEHUE MONYYHIIM Takue (OpMbI
oOydeHus1, KaKk 3a04Has U O4HO-3a04yHas. B Poccuu Beiciiee oOpa3zoBaHue MpeanoiaraeT Mpexsie
BCETrO MOJIyY€HUE CIEIHaTbHOCTH, a B BenukoOpUTaHUM MOTydyeHHE YYEHOH WM JTOKTOPCKOM
CTEIICHHU.

B merom MoOXHO cKazaTb, UYTO TEXHHYECKOe OOpa3oBaHHME HE YTpauyuBaeT CBOEii
MONYJIIPHOCTH M aKTyaJIBHOCTH Kak B Poccnn, Tak U B Ipyrux CTpaHax.
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B cratee paccmarpuBaeTcs UCIOIb30BaHUE Tpa)OHOB B aHTIINIICKOM si3bIke. PazpaboTtaHo u
IIPOBEJIEHO HHTEPHET-UCCIICOBAHUE, HANPABIEHHOE HA M3yYEHUE OTHOILEHUS JIIOAEH K
UCIIOJIb30BaHUI0 TpadOHOB, MPUBEACHBI PE3YJbTaThl JAaHHOTO ompoca. [lokasaHbl NpuUMEpbI
WCIOJIb30BaHUS TPAQOHOB HA MHUCHME.

Kntouesvie cnosa: rpadon, cTskeHue, 3biK, opdorpadus, HanrcaHue, IPOU3HOILIECHUE.

GRAPHON
Nikitin S.S.
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The article deals with the use of graphon in the English language. The existing literature on
this topic has been examined. An Internet-research has been developed and carried out. Its purpose
was to study the attitude of people to the use of graphon; the results of this survey are given. The
article also provides examples of the use of graphon in writing.

Keywords: graphon, contraction, language, orthography, spelling, eye dialect.

Bnepsbie TepMuH rpadon Obu1 BBeneH npodeccopoM Banepueit AnapeeBnoit Kyxapenko,
OlpeNieNIBIIEH €ro Kak NpeJHaMepeHHOe HapylleHue rpaduueckol ¢opmMbel cioBa MU
CIIOBOCOYETAHMUSI, UCTIOIB3yEMOE JJIsl OTPAKEHUS €ro MOJIMHHOTO pousHoiieHus. [1lo ee MHeHuIo,
rpadOH HCHOJB3YETCS] B JIMTEPATYpHBIX TMPOU3BEACHMAX MJIS AKLUEHTHUPOBAHUS BHUMAaHUS Ha
WHJIUBUIyTbHBIX 0COOEHHOCTsIX peun. [11, ¢.6-11]

I'padon MOXKHO paccMaTpuBaTh Kak 00beTUHEHNE 3pUTENLHOTO TnaeKTa ((hoHEMaTHUECKUI
MPUHLMIT 3allUCH CTaHJApPTHOIO NPOM3HOIIEHUs), CTsDKeHUus (moiydopmanbHas pedb) U
paccialnenHoro npousHomeHus (HedopmanbHas peub). ['padoHBI UCMONB3YIOTCA B MEYATHOM H
MMCbMEHHOM BapUaHTaX, KaKk HOCUTEJISIMU aHTJIMICKOTO S3bIKa, TaK U JIIOAbMH, U3Y4AIOIIUMU S3bIK.
Takum oOpazom, B camoM oOmeM Bujae rpadoH cileayeT ONpeAensTh KaK acCOLMaTHBHBIN
CTHJINCTUYECKHM ITpreM poHOorpaduyeckoro ypoBHs, KOTOPBIM peaqu3yercs yepe3 HCKaKeHHe HOpM
opdorpaduyeckux.

BuyTpennue rpadoHsl, peanu3yomuecs B COCTaBe ClIOBa, MOAPA3ENA0TCsS B 3aBUCUMOCTH
OT XapakTepa MCKa)KEHUs 3BYKOB Ha T€, KOTOpPbIE OTPAKalOT U3MEHEHUS TJaCHBIX WJIM COIJIACHBIX
3BykoB. Hampumep: ev'ry — every, desp'rate — desperate, ‘'em — them, playin' — playing, 'k — 'kay —
okay. IlomuMO BHYTpeHHHX TpadOHOB CYIIECTBYIOT KOHTaKTHBIE TpaOHBI, OTpPaKAIOIINE
M3MEHCHHSI Ha CTHIKE CJIOB, KOTJIa OHM CMEIIMBAIOTCS B OAHO CiioBO. Hampumep, 0'town — of town,
letcha — let + cha — let you, I'mma — | am going to. B coBpeMeHHOM aHTTIMIICKOM CYIIECTBYIOT TaK¥Ke
CMeIllaHHbIe TpaOHbI, B KOTOPHIX N3MEHEHHUS IPOUCXOJIAT KaK BHYTPH OJIHOTO CJIOBA, TaK U Ha CTHIKE
pas3HbIx cioB. Hampumep, ain'cha — ain'tcha — aint't + cha, gon' — gonna — going to.

Hamu Ob11 cocTaBiieH 070K BOITPOCOB U MPOBEAECHO HHTEPHET-aHKETUPOBAHUE Ha TIaThopme
Google Forms, cBsizaHHOE € HUCHNOJb30BaHUEM TIpadOHOB B MOBCEIHEBHOH >Xu3HU. CoOrjacHo
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pesyabTatam omnpoca 100% pecrnoHAEHTOB BIAACIOT aHTIIMHCKUM SI3bIKOM (OIPOC MPOBOAMIICS Ha
AHTTIUICKOM $s3bIKE), 17151 58% OMPOLICHHBIX OH SIBJISIETCS POIHBIM, 115 32% TaKUM SI3bIKOM SIBIISICTCS
pycckuii, ansi 3% — Oaxaca, s 7% — ykpaumHckuid. Oxono 52% MNpOXKMBAIOT B CTpaHAX, TJIE
AHTTIUICKUH S3bIK sBIIAETCS opumanbHbM. Cpenn onpomieHHbIX 53% ucnonb3yroT rpadonsl, 32%
BHJIEJIA, HO HUKOT/Ia UX HE UCTIOIB30BAIH U JIUIIE 15% HUKOTA HE BHIETH rPadOHBI.

PaccmoTpum oTnenbHO JaHHBIE, TOTyYEHHBIE OT TeX, KTO CTAJIKUBAJICA ¢ rpaQ)OHaMU B CETU
Wurteprer: Ha Gpopymax, B connanbHbix cetax (Facebook, Twitter, Google+). V 85% pecrionneHToB
YTeHHE JaHHBIX COOOIIEHHWH HE BbBI3BIBAIO 3aTpPyAHEHUH. MHEHHE O 4YelloBeKe, KOTOPbBIH
UCTOJB30BaN Tpadonbl, m3MeHuIoch y 40% B MONOXKHUTENbHYIO CTOpOHY. COrjacHO OTBETaM
PECIOHJIEHTOB, TAaKO€ HANMCAHHE BBI3BAHO >KEIaHHEM Ka3aThCsl 0ojiee COBPEMEHHBIM, CO3/aTh
OIyIIIEHUE HEPOPMAIBHOCTH Y COOECETHUKA.

Tenepp paccMOTpUM JaHHBIE, MOJYYEHHBbIE OT JIIOJEH, KOTOpPbIE HCIOJB3YIOT TIpadOHBI.
[T03UTHBHO K MCIIOJIb30BaHUIO TPah)OHOB OTHOCUTCS OKOJIO 84% pecnoHAeHToB, 16% — HeHTpaibHO,
HO 93% u3 YKcia OMPOIIEHHBIX OTHOCSTCS HEraTUBHO K opdorpaduueckum ommbdbkam. Ha Borpoc
‘Hackomnpko yacto Bel monb3yetech rpadonamu? > ‘qacto’ orBeTwiid 65% peCroHIEHTOB, ‘PEAKO’ —
15% u 20% — ‘ouyenp yacto’ Ilpu 3TOM, 75% CUMTAIOT, YTO MCIOJIB30BaHKE TPadOHOB OKA3bIBACT
MOJIOKUTEIFHOE BJIMSIHUE HA COBPEMEHHBIM AHTIUNCKHUI s3bIK. PecrnonneHTaMu OBLIO OTMEUYEHO
y100CTBO, CKOPOCTh HAMMCaHUs, OTCYTCTBUE hopMann3Ma MpU UCTIOTIH30BaHUH IPaOHOB.

JIromsam, BageromuM rpadoHaMu, ObIIO MPEIOKEHO JaTh OLEHKY HECKOJIBKUM IaccakaM
no gecsatubamnpHOi 1mkane. HaubGonpmmit 6amn (9.8) moiyumna cTpouka U3 MPOTHO3a MOTOJbI
‘Weather forecast for today: Hi 59, Lo 32, Wind lite’. [{utara u3 pomana ‘I'po3apst rHeBa’ JIxoHa
Creitnbexa Habpana 9.6 6aIoB, HECMOTpPS Ha OOMJIME CIIOB ¢ MCKakeHHBIM HamucanueM (It don’t
take no nerve to do somepin when there ain’t nothin’ else you can do). Ilpumep rpadonos,
OTpaXKaIOIIUX HAPYILICHUE MPOU3HOIICHHUs, ObLT olieHeH B 7.5 6amioB ([[xoun Bpeitn: She mimicked
his lisp: ‘I don't weally know wevver I'm a good girl’). Bocemb cTpouek u3 mosmsl «VIcKycUTEIb»
Pobepra ['oBapaa nmony4miu oueHky 8.5, XOTsI B HUX TpadOHbI UCTIONIb3YIOTCS TOIBKO BAX/IbI.

"Tempest of the world ne'er rages; Through the fogs old Time came striding,
"There to dream away the ages, Radiant clouds were ‘bout me riding,
"Heedless of Time's turning pages, As my soul went gliding, gliding,
"Only, come with me." From the shadow into day.

Ho nBa mnpeanoxkenus u3 HeomyOauKoBaHHOM wuctopuun ['oBkpadTa (CoOBMECTHOE
npousBeaenue ['oBapaa JlaBkpadra u Pobepra ['oBapna) nonyunian HaumeHblre onieHku 2.8 u 1.3
coorBerctBeHHo  (ldizgutocuagan  Ywzgutnwureedabotu). JlaHHble MPEAJIOKEHHS  MOXKHO
paccMmaTrpuBaTh Kak MpeAeSbHBIM Caydail hcrosib30BaHMs rpadoHOB, Korja Bce cialdble 3BYKH B
IIPETIOKEHUAX NTOABEPTHYTHI AIU3UH, A CII0BA — CTSYKEHUIO B OJIHO CIIOBO.

SI3bIK TIOBCETHEBHOTO OOIIEHUS YNpOILAeTCs s OOJEerdyeHHs] KOHTAKTa MEeXAY JIIOJIbMU,
npugaHus emy Oosiee He(OpMalIbHOTO, JPYKECKOTo XapakTepa. DTOT €CTeCTBEHHBIH Mpoliecc
MPOSBIISIETCS B BUAE KOMOMHAIIMHN U COKPAILEHUS CIIOB.

[Tpu ucnonb3oBanuM rpadoOHOB HEOOXOUMO COOIIOAAaTh HOBBIE Oopdorpaduideckue HOPMbI
— HOpMBI HCKakeHus. Hampumep, manmcanue ‘cause (because — moromy urto) 6e3 amoctpoda
SIBJSIETCS OIIMOOYHBIM, TaK KaK 3TO MEHSET CMBICI CJIOBa (CaUSe — mpu4nHa), anaioruaHo (round —
Kpyrabii, ‘round, around — Bokpyr). BaxkHbiM oTiHuneM rpad)OHOB OT OIIMOOYHOTO HATHMCAHHS
ABIISICTCS 3HAHHE YEJIOBEKOM IPAaBUJI HOPMATHBHOTO f3bIKA, YTO IOATBEP)KAAETCS HEraTUBHBIM
OTHOIIIEHHWEM OTPOILIEHHBIX HAMH JIFOJIEH K HapylIeHuIo opdorpaduyeckux HOpM.

[TostBNeHKE M IUPOKOE paCIPOCTPaHEHUE ceTU MIHTepHET pa3ABUHYJIO IPaHULIBI CTPAH U 30H
BIUSHUS s3bIKOB. ['padoHBl B HacTosiee BpeMs SBJISIOTCS HE TOJbKO TOYHOW 3aIlUChIO
MPOU3HOLICHNUA, HO M S3bIKOM (POPYMOB, COLMAIBHBIX CeTei, HeQOpMalbHBIX MEPEHHCOK IO
NEeKTpoHHOW U OymakHod moute. [lo nanHeiM BcemupHOro skoHomuueckoro ¢opyma 1o
COCTOSIHUIO Ha HOsIOpb 2016 roza 1,5 Munmnapaa yenoBeK roBOpAT Ha aHTIIMICKOM SI3bIKE, HO TOJIBKO
1t 400 MUJUTMOHOB OH sIBIIsieTCS poAHBIM. ['padoH oTpaxaeT Oosee KUBOE Pa3BUTHE Pa3TOBOPHOM
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U THCBbMEHHON peud, He CBs3bIBasg ceOsi (pOpMambHBIMH TMpPAaBUIIAMH, XOTSA CEHYac MPOUCXOIUT
KoauduKalus MHOTMX CJIOB M KOHCTpyKuui. I[losromy 3Hanue HedopManbHONH JEKCUKH,
0cOOEHHOCTEeH TNpPOU3HOIIEHUs, TpadOHOB HEOOXOAWMBI JUIS JIIOJEH, KOTOpbIE XOTAT 3HATh
aHTTIUICKUHN s3bIK HAa ypoBHe Hocutens (L2), uToObl MOHATH TeX, VIS KOTO 3TOT S3BIK SIBISETCS
POJIHBIM.
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CIIOCOBBI NEPEBOJA UMEH COBCTBEHHBIX C AHI'JIMMCKOT'O SI3bIKA HA
PYCCKHH B XYJIO)JKECTBEHHOM TEKCTE.

[Tanteneea M.A., IOpraesa E.M.
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B pabote npoBenéH aHanu3 croco60B epeBoia UMEH COOCTBEHHBIX C aHIIIMHCKOTO s3bIKa Ha
pycckuii Ha mpuMepe cka3ouHoi noBecty Ppenka bayma «Y nuBurenbHblil Bonmeonuk ctpanbst O3».
A Tarke BBINOJIHEHA KiacCcH(UKalKUsg UMEH COOCTBEHHBIX B COOTBETCTBHUHU C BbIIEICHHBIMU
crioco0aMH U OIPeeNIeHO, KAaKOM U3 HUX UCIOJb3YeTCs Yallle BCEro U ¢ YEM ATO CBSI3aHHO.

Kniouegvie cnosa: wmsi COOCTBEHHOE, TPAHCKPUIIMS, KaJlbKUPOBaHUE, OHOMACTHKA,
TPAHCHO3UIINSA, ONUCATENbHBIN EPEBOJ, Y0000 IEPEBO/.
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METHODS OF TRANSLATING PROPER NAMES FROM ENGLISH INTO RUSSIAN IN
THE LITERARY TEXT.

Panteleeva M.A, Yurtaeva E.M.
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The methods of translation of proper names from English into Russian used by translators of
Frank Baum’s fairy tale "The wonderful Wizard of Oz." have been found out. The proper names have
been classified in accordance with these methods and the most frequently used one has been
determined.

Keywords: proper name, transcription, replication, onomastics, transposition, descriptive
translation, assimilation.

Jlis vccnenoBaHusl Mbl BHIOpAIM IETCKYHO KHUTY «Y IUBUTENbHBIN BommeoHuk crpans O3»
amepukaHckoro nucatens Jlaiimena @psnka bayma, nanucannyro B 1900 rozay. ITucarens pazmectun
BCIO (DAHTACTUYECKYIO HCTOPHUIO B YETHIPHAILIATU KHUTAX, U BCE OHU OBbLIN MEPEBECHBI HA PYCCKUI
A3BIK.
B namreii paboTe MBI MOMBITATUCH BBISICHATH, KAKAMH CIIOCOOAMU TIEPEBOJIa MOJIb30BAINCH
MEPEBOIUYMKH, A TAKXKE KIACCU(PHUIMPOBATH UMEHA COOCTBEHHBIE B COOTBETCTBUU C BbIIEICHHBIMU
croco0amMu UX Mepeady ¢ aHTIMICKOTO S3bIKa HA PYCCKUM.
Nmena coOCcTBEHHbIE — 3TO E€AMHHULBI S3bIKa-peyd (ClioBa M CyOCTaHTHBHPOBAaHHbBIE
CIIOBOCOYETAHMUSI), CIyXKAIIME JJIs MOAUYEPKHYTO KOHKPETHOTO HA3bIBAaHUSI OT/AEIbHBIX NPEAMETOB
JeWCTBUTENILHOCTH U BCIIEACTBUE TAaKOM crieliaiu3aluy BbIpaboTaBIINe HEKOTOPbIE OCOOCHHOCTH B
3HAa4YeHUH, rpaMMaTHIecKoM oopmiernu 1 B pyHkponuposanud. 1, C. 27]
MmeHna coOCTBEHHbIE 3aHMMAalOT OCOOEHHOE MECTO B COCTaBe JIEKCHKM JIOOOTrO s3bIKa.
OHoMacTHKa — HayKa, 3aHUMAIOIIAsICs U3YYEHHEM UMEH COOCTBEHHBIX, UCTOPUEHN X BO3SHUKHOBEHHS
U npeoOpa3oBaHusl B pe3y/ibTaTe JJIUTEIBHOTO YIOTPEOICHHs B SI3bIKE-UCTOYHHUKE WM B CBS3H C
3aMMCTBOBAaHUEM Y APYTUX S3bIKOB O0IIEHUs. [2]
XynoKecTBeHHOE TMpOU3BEACHHE — JTO ocobas cdepa (GYHKIIMOHUPOBAHUS HUMEH
coOCTBeHHBIX. B TekcTe clioBa COOTHECEHBI C peallbHOM U M300pa)xkaeMoil JeHCTBUTEIHLHOCTHIO, C
COBPEMEHHBIM JIMTEPATYPHBIM 3BIKOM U SI3BIKOM XYyJ10)KECTBEHHOT'O IIPOU3BEICHUS.
[TepeBog MMEH COOCTBEHHBIX B XY/10KECTBEHHOM TEKCTE UMEET CBOIO crienpuky. Tak uMeHa
U Ha3BaHMs SBISIOTCS HEOTHEMIIEMBIM JJIEMEHTOM (OPMBI XYI0’KECTBEHHOTO IPOU3BEICHHUS,
cllaraeéMbIM CTHJIS ITUCATENs, OJTHUM U3 CPEJICTB, CO3/IAIOIINX XY0KECTBEHHBIN 00pa3.
Bei0op crocoba nepepaun MMEH COOCTBEHHBIX 3aBUCHT B OCHOBHOM OT JBYX TIJIaBHBIX
(haKkTOpOB: HOPM WJIM MPABHJI A3bIKOB OPUTHHAJIA U NEPEBOJIA, & TAKXKE MPUHATOTO MEPEBOTUYNKOM
METOJ1a, ONPEIEIAIOIIEro, Kakue LIEHHOCTH OPUTMHAJIBHOIO TEKCTAa OH CTPEMUTCS COXPAaHWUTH B
nepeBo/ie.
Ha mepBbIif B3r/11 MOXKET NOKa3aThCsl, UTO MEPEBOJI UMEH COOCTBEHHBIX HE MPEJICTABISAET
0co0bIX TpyaHocTell. CiocoOoB nepeBoa UMEH COOCTBEHHBIX CYIIECTBYET HECKOJIBKO, U PEIIUTh,
KaKUM MMEHHO I0JIb30BaThCsl B JaHHOM KOHKPETHOM Cilydae, He BCerja Jerko. B xone usyudeHus
MMEH COOCTBEHHBIX U CIIOCOOOB Nepejaur UX C OJIHOTO A3bIKa Ha JPYToil ObLIN BBISBIIEHBI OCHOBHBIE
METOJbl: TPAHCKPUIILIMA, TpPaHCIUTEpaALus, TPAHCIO3ULNS, KaJIbKUPOBAaHUE, IOIYKaJbKa,
yno 100 S0 TepeBO/I, CO3/1aHNEe HEOJIOTU3MOB, ONMCATENIbHBIN MEPEBO/I.
1. Tpanckpunuusi — nohoHEMHOE YIo100I€HUE CI0Ba, 3BYYallleT0 Ha A3bIKE OpUTHHAla,
HOBOMY CJIOBY, (hopmMupyemomMy B Tekcte nepeBoja [3, C. 220].

2. Tpanciautepanms — noOyKBeHHas Nepeiaya TEKCTOB M OT/IEIbHBIX CJIOB, 3aIlIMCAaHHBIX C
MOMOUIbIO OJIHOHM TpaduuecKol CUCTEMBI, CPEICTBAMU JAPYroi rpaduyeckoil CUCTEMBI.
4, C. 518].
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3. TpaHcmo3uuusi TPEACTaBISIET COOOM «UCMONb30BAHUE OJHOM SA3BIKOBOMH (OpPMBI B
byHKIUH Ipyroi GopMbl — €€ MPOTHBOWICHA B NTapaaurMaTuieckom psaay». [4, C. 519].

4. KaJbKupoBaHHe — IEPEBOJUYECKUM MpUEM, 3aKIIOYAIOUIUICS B TOM, YTO COCTaBHbBIE
yactu cioBa (MopdeMbl) WIM CIIOBOCOYETAHHS 3aMEHSAIOTCA MX  [PSIMBIMU
COOTBETCTBUSIMU Ha sI3bIKE TIepeBoa. [S].

5. IoaykajbKkupoBaHHe — YaCTUYHbIC 3aMMCTBOBaHMsI CJIOB U BblpakeHUi. Kak npasuiio,
A3BIKOBBIE €IUHUIIBI, MOJUIEXkKAIIUE IEPEBOAY C MHCIIOJIB30BAHMEM JAHHOIO IIpPUEMa,
COCTOAT M3 JABYX M 0o0jee KOMIIOHEHTOB, OJUH M3 KOTOPBIX TPAaHCKPUOMPYETCS WIH
TPaHCIUTEPUPYETCS, a IPYroi NEPEBOAUTCS IIPU ITOMOIIHM COOTBETCTBUS.

6. Mcnosnb3oBaHue cioBa, 0003HAYAIOLIEr0 HEYTO OIM3KOE, XOTA U HE TOXKIECTBEHHOE 110
GyHKIMU, K MHOM peannu — YyHoAoO AUl nepeBo]l, yTOUHSEMBIH B YCIOBHUIX
KOHTEKCTa, a UHOT/Ia TPaHUYAIUi ¢ TPUOIU3UTEIbHBIM 0003HaYeHHUEM. [ 5]

7. Co3zpanue Heosormsma. [Ipuem, HCHONB3yHOIIMICS NIpU CO3JaHMM HOBOI'O HMMEHHU
COOCTBEHHOI0 IO NPUYMHE OTCYTCTBUSL CJIOBAPHOI'O COOTBETCTBUS B IE€PEBOAUMOM
SI3BIKE, TUOO TPH JKEIAHUH MEPEBOTYNKA BBIACITUTH TOT WM HHOM ITEPCOHAK.

8. OmnucareqbHbI NepeBOJ — IpPUEM IEpeBOJia, KOTOPBIM 3aKIrO4aeTcsi B ONHUCAHUM
CpEJICTBAaMU JIPYTroro si3bIka 0003Ha4€HHOT 0 NMoHATH. K 3TOMY nipreMy npuberatot, eciu
B s3bIKE IIepeBOJa HET COOTBETCTBYIOIEH HOMHUHAIMM WJIM OHAa HE M3BECTHA
NEepEeBOIUUKY. [5]

AHaiu3 npuMepoB U3 CKa30uHOW noBecTH bayma mokasan, 4To nepeBOAYMKH MpHUOErarT K
caMbIM pa3HO00pa3HBIM crioco0am paboThl ¢ IMEHAaMH cOOCTBEHHBIMU. CaMblii pacipocTpaHEHHBIN
crnoco0 — KaJlbKUpoBaHue, 0koJ10 50% oT Bcero uncia UMeH coOOCTBeHHBIX. Jlanee uaeT Takoi crnocod
nepeBoaa, kKak TpaHckpuniusa (okono 20%). Taxke MmepeBOTYMKHA TOBECTH HCIOJIb30BAIN
MOJIyKaJIbKUPOBAHHUE U YIIOJOOIISIONIUI TEPEBOI.

A Takke MbI TMONBITAIUCH BBISICHUTH, C YEM CBs3aH BBIOOp CIIOCOOOB TiepeBoja
NIEPEBOTUMKAMH.

B oHOMacTHKe ecTh TakKe NOHATHS, KaK «TOBOPSILINE» UMEHA U UMEHa-3HaKu. Mbl 3aMeTUIH,
4TO MEPEBOAYMKHU HPH MEPEBOJIC MMEH-3HAKOB MOJIb30BAIKNCH TPAHCKPHUIILMEH, HanpumMep, Dorothy
— Hopomu v Jellia Jamb — /[ocenus [ocemb. IT0 MMeHa, HE HECYLIHE CMBICIIOBO Harpyskw,
clIy’Kalue st 0003HaueHus reposl.

IIpu nepeBoae «rOBOPALIMX» UMEH MEPEBOTUMKH UCIIOJIB30BAIM B CKa304YHOM IIOBECTH TaKOU
croco0, kak kanpkupoBanue. Hanpumep, the Munchkins — JKesynor, cioBo 00pazoBaHo 13 IByX CIIOB
munch — orcesams 1 Kin — poo, T.e. 3TO HAPOJ, KOTOPBII UMEET MPUBBIUKY JKEBATh.

«["oBopsiIMEe» MMEHa CKPBIBAIOT B ce0e XapaKkTep repoes, UX NMpHUBBIYKH, 00pa3. Hanpuwmep,
Soldier with the green whiskers — Conoam c¢ 3enenvimu ycamu u 6axenbapoamu. ®. baym cosman
o0pa3, 6;aroapst KOTOPOMY YMTATENIb CMOXKET O0JIee TOYHO MPEICTaBUTh ITOTO Teposl.

Takum o0Opa3oMm, KaJIbKUpOBaHHE SIBISIETCS CaMbIM pacHpocTpaHEHHBIM criocoboM. C ero
MIOMOIIIBIO aBTOP COXPAHSAET CMBICI, TIEpeIaeT XapaKTep NepCOHaXka, €ro NPUBBIUKU U BKYCHI, a TAKXKE
BOCCO3/1a€T 3BYKOBYIO 000JI0UKY UMEHH, KOTOPasi BBI3BIBAET Y UUTATES ONPECICHHBIE aCCOIIMAIINH,
KOTOpBIE IOMOT'YT €MY JIETKO 3alIOMHUTb MIEPCOHAXKA U €0 UMSI.
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IOMOTHUBHBIE CMBbICJIBI B CTPYKTYPE OBPA3A ABTOPA.
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O3épcruti mexnoaoeudeckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yensbunckas ooracmo
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Jlannast paboTa TOCBSIIIEHA BBISIBJICHUIO W OMHCAHUIO SMOTHBHBIX CMBICIIOB B CTPYKTYpe
oOpa3a aBTopa Ha npumepe pacckaza C. Mosma «UyBcTBO mpunnuus». B cratbe aHanu3upyroTcs
OTIeNbHbIE KOHTEKCTHI, paboTarolue Ha co3JaHre o0pasa IJIaBHOW TepOMHH paccKasa.

Kntouegvie cnosa: SMOTUBHBIE CMBICIIBI, MOAAIBHOCTb, SKCIIPECCUBHBIN KOHTEKCT.

EMOTIONAL MEANINGS IN THE STRUCTURE OF THE AUTHOR'S IMAGE.
Polzunova M.V.
OTI NRNU MEPhI, Ozersk
MVPolzunova@mephi.ru

This work is devoted to the identification and description of emotive meanings in the structure
of the author's image on the example of S. Maugham's story "The Social Sense". The article analyzes
individual contexts that work to create an image of the main character of the story.

Keywords: emotive senses, modality, expressive context.

OHToIornyeckas IIpupoaa 06pa3a aBToOpa OIIpEaAcCIIACT OBLITOBaHUE B TEKCTC
WHTEHIMOHAJIBHBIX MOJAJIbHBIX 3HAYECHUN WIH CYOBhEKTUBHO-OIIEHOYHOW MOJAIBHOCTH [5,6, ¢.91].

CHCI_II/IaJ'II/BI/IpOBaHHOG CpeACTBO B CUCTEMC BHYTPHU-MOOAJILHBIX CPECACTB — BKCHpeCCI/IBHHﬁ
KOHTEKCT-MHEHME, CcOAepXkallui Hapsay ¢ QakTyaapHOM HHPOpMAnUed H 3SMOLMOHAIBHYIO
I/IH(l)OpMaI_II/II-O, «KOTOpad SKCINIMOHUPYET S5MOLUOHAJIBHO-OLICHOYHOC OTHOHICHUC TOBOPAMICTO K
npenMeTy BbickasbiBaHus» [ 10, c.183].

BO3BMCM, K MPpUMEPY, PAd SKCIIPECCUBHBIX KOHTCKCTOB, OTHOCAIIHUXCA K ccbepe OOgHOT'O
nepcoHaxxa — Mboapu YoptoH [9, ¢.557-581], ¢ yueTom ux mopsiika ClIeI0BaHMs B TEKCTE paccKasa,
JJIA TOro, 4TOOBI BBLIIBUTH MMOJIHYXO KapTUHY (1)0pMI/Ip0BaHI/I$I Cy6’bCKTI/IBHO-MOI[aJ'IBHLIX 3Ha‘{eHI/II>’I,
CBSI3aHHBIX C ATUM niepcoHaxkeM. [lepBoe mopTpeTHoe onucanue Mapu: «She must in her youth have
been very handsome. Now, at fifty-three, she had a haggard look. Her features were rather mannish
and her skin was weather- beaten but her short grey hair was thick and curly and her fine eyes were
bright with intelligence. She dressed picturesquely rather than fashionably and she had a weakness
for strings of beads and fantastic ear-rings. ... She was not only an accomplished musician, but she
was a great reader and she was passionately interested in painting. She had a very rare feeling for
art. She liked the modern not from pose but from natural inclination, and she had bought for next to
nothing the pictures of unknown painters who later became painters. You heard at her house the most
recent and difficult music...Her taste was almost faultless, her judgement sound, and enthusiasm
honest.

Ilepen Hamu - puMep Pa3BEPHYTOrO SKCIPECCHUBHOIO KOHTEKCTA, B KOTOPOM aBTOp SIBHO
MPOSIBJISIET CUMITATHIO K TePOMHE, MO0 JOCTOMHCTBY oTMeuas ee «fine eyes; intelligence; interest of
art; her judgement sound; her enthusiasm honest». Bce 3T0 moguepkuBaeT He3aypsTHOCTh XapakTepa
M3pI/I U IIOJ0KUTEIBHOTO OTHOIIIEHUS K Hell aBTOpa.

Jlanee aBTOp pacKpbIBaeT xapaktep Mopu depes ee oTHommeHHEe K Myxy. he admitted his
goodness, his generosity, his unselfishness; she admitted them ungrudgingly; but his defects were of
the sort that make a man hard to live with, for he was narrow, argumentative, and conceited. He was
not an artist and Mary Warton cared more for art than for anything in the world. It was a matter on
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which she could not compromise. It blinded her to the fact that the faults in Warton that maddened
her were due in large part to his hurt feelings. She wounded him continually and he was dogmatic
and intolerant in self-protection. There cannot be anything much worse than to be despised by the
one person whose approval is all in all to you: and though Thomas Warton was intolerable it was
impossible not to feel sorry for himy.

B nannom ¢parmente Mpapu mpencTaeT COBCEM HE TaKOM YK HJIEANbHOM, KaK MOTJIO
MoKa3aThcs B Havasie. XyJA0KHUK OTMEUAET €€ MOJI0KUTeIbHbIe cTOpoHbI (She admitted his goodness,
his generosity, his unselfishness; she admitted them ungrudgingly), uro moauepkuBacTcs MOBTOPOM
OJTHOTO U TOrO e riarona admit. Ho BMecTe ¢ 3TUM 371ech CKBO3UT UpoHHs aBTopa (He was not an
artist and Mary Warton cared more for art than for anything in the world. It was a matter on which
she could not compromise). ITo MHeHUIO TMHcATENsl, UCKYCCTBO JOJDKHO CIY)KUTh YEIIOBEKY, a HE
Haoboport. OTHoIeHre aBTopa K ToMy mposBisieTcst Gpaszoii: it was impossible not to feel sorry for
him. Ho mwmcarens coBceM He cuumTacT M3pH BEYHO HEIOBOJHHOM, KAIIPU3HOM W, YTOMUTEILHOM
ocoboit, a ckopee Haobopot: «She was a loyal friend and a delightful companion. ... Her conversation
was humorous. Her vitality was immensey. [1oi0XuTenbHbBIA 3apsi HECYT 3/I€Ch MpUIaraTelibHbIe
«loyal, delightful, humorous» u ¢paseonoruueckuii o6opot «her vitality was immense». O6 stom
TaK)Ke CBHUJICTEIBbCTBYET JOMOJHEHUE aBTOpa K OMMCaHMIO MoBeaeHUs Mapu 3a crosiom: at her
brilliant best, when she was in the vein no one could approach her; he was about to make an
exclamation of horrified surprise. Ho aBrop 10 riiyOHHBI Iyl yIUBICH TAKUM MTOBEJACHUEM MapH.
Ona He mpocTo Bena cebs kak o0braHO, oHa «She was at her brilliant best, she was in great form»
CBoe¢ OTHOIIICHHE K MPOUCXOIAIIEMY aBTOP packpsiBaeT (pasoii: «| was left to my consternationy.
JInst mpeicTaBICH s SMOIIMU CUJIBHEHIIIETO YAMBICHUS HCIIOIB3YIOTCS CIIOBO: consternation. U
OoJbIlle BCETO MPOSBISIETCS OTHOIICHHE aBTOPAa AMOIMOHAIBHO-OIICHOUYHBIM PEryisiTuBoM: «By
George, you've got courage». OH HMIOKMPOBAaH TaKUM TMOBeAeHUEM MbdpH, ee moJo00CTpacTHBIM
CJICTIOBAaHMEM TPAJIUIIHASIM OpPUTAHCKOTO OOIIECTBa. 32 3TUM CTOUT TOHKAS W SI3BUTEIIbHASI UPOHUS, U
HeoJI00peHne, W HEMOHMMaHHE aBTopa. UecTHOCTh mucaress Iepel caMuM co0Oil M CBOMMU
qyuTaTrCiIsAMu  BCCrja HMIIOHUPYCT. OHa BBI3BIBAECT HA SBI/IHTepeCOBaHHblf/'I pasrosop ¢
COIOCTABJICHUEM CYXKJIEHUH, OIICHOK U TOYEK 3pEHHS, U TaKOi pa3roBop ¢ MoaMoOM BeIyT BOT yxkKe
HECKOJIBKO IMOKOJIEHUH, COTJIAIIasCh ¢ HUM, CIIOPSI UJIH MOJHOCTBIO PACXOCh BO MHEHHUSX.
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B pa60Te OIIMCBIBACTCA JIMHIBOCHUHEPICTUUCCKAA HMHTCPIIPETAINA ITOITHUYCCKOI'0 TCEKCTA,
BBOAUTCA IOHATHEC TOYCK HGyCTOfI‘-IPIBOCTH, IMPUBOAUTCA MOJC/Ib aHAJIM3a, ONPCACIIACTCA IMOHATHEC
CEMaHTHYECKOU caMOOpranu3anuu.

Knrouesnble cuoea. aTTPaKTOP, 3HA4YCHHC, MMOATUYECKUM TCKCT, CEMAaHTHYCCKasa
caMoopranmu3anus, CMbICJI, TOYKa HGYCTOI;'I‘IHBOCTH.

SEMANTIC SELF-ORGANIZATION OF THE POETIC TEXT
Sergodeev I.V.
SPhTI NRNU MEPhI, Snezhinsk
moon_stone@mail.ru

This work describes lingua-synergetic interpretation of the poetic text, introduces the concept
of fluctuation points, gives analysis model, and defines semantic self-organization term.
Keywords: attractor, meaning, poetic text, semantic self-organization, sense, fluctuation point.

[Toatnueckuit Tekct (nmanee — IIT) ompenensiercs HaMu Kak II€JIOCTHOE, CBSI3HOE,
[IOCJIEI0BATEIIBLHOE, 3aBEPIIEHHOE XY0KECTBEHHOE POU3BEACHUE, HAXOAAIIEECS B HENIPEPHIBHOM
JMajiore ¢ JAPYrUMHU TEKCTaMH, JOMYyCKalolllee CBOOOAHYIO HHTEpIpeTaluio U MpedblBarolee
OJIHOBPEMEHHO B CTATUYECKOM U AUHAMUYECKOM COCTOSHHUSAX.

Msbr Benen 3a H.C. Onuspko paccMatpuBaeM oOcHOBHble mpusHaku IIT ¢ mosunmii
JIMHTBOCUHEPIeTUKU: HEYCTOMYUBOCTb, HEIUHEHHOCTb, HEPAPXUYHOCTb, SMEPKEHTHOCTD,
OTKPBITOCTB; ONIPEIEIAEM TOHATHE KTOYKA HEYCTOMYUBOCTH.

[Tox TOUKON HEYCTOWYMBOCTH MOHUMAETCSI HEKOTOPBIN TEKCTOBBIN (hparMeHT, BhIpasKEHHBIN
CJIOBOM, CJIOBOCOYETAaHUEM, IIPEIIOKEHUEM WA TPYIIION IIPEAIOKEHUH, IPA 3TOM UHTEPIPETALNs
3TOro ()parMeHTa UrpaeT KJIOYEBYIO POJIb B TOHUMAHUU YaCTH TEKCTa UM BCEro TEKCTa.

OnuceiBasi 0cOOEHHOCTH ceMaHTHYecKol camoopranuzauuu 1T, Mbl onpexnenseM noHATHE
aTTpakTopa. ATTPAaKTOPhl — 3TO CEMaHTHYECKHEe 00IacCTH, K KOTOPBIM, B TOUKE HEYCTOMUMBOCTH,
CTPEMUTCSl TpaeKTopus cucreMbl. [Ipm wmHTEepmperanuu TOYKH HEYCTOMYMBOCTH PELMIIMEHTY
OTKPBIBACTCSI CEMAHTUYECKOE I10JI€, CMBICIIBI KOTOPOT'O OMPEEIAOT 3TY TOYKY HEYCTOMYUBOCTU. B
pe3yibTaTe, peHUINEHT MOKET IOJTYyYUTh MHOXKECTBO CMBICIIOB KaXJA0W U3 NHTEPIPETUPYEMBIX UM
TOYEK HEYCTONYMBOCTH.

OT060p 3HAYEHUI W CMBICIIOB B TOYKaX HEYCTOMYMBOCTU MPOUCXOAUT UEpe3 peresiep, uin
AHTUATTPAKTOpP. B paMKax ITaHHOIO UCCIENOBAHMS IOJ AaHTUATTPAKTOPOM ITOHUMAETCS 3aMKHYTOE
CEMAHTHUYECKOE OTTAJIKUBAKOIIEEe MMOAMHOXKECTBO. IIpm wuHTEepnperanuu 3HA4EHUM TOYEK
HEYCTOWYMBOCTH 1ienH coObITui IIT aHTHATTpaKTOp BHICTYNAET B POJM CEMAHTUYECKOTO (PUiIbTpa
JUISI MHOYKECTB CMBICIIOB Ka)KJIOM M3 TOYEK HEYCTOWYMBOCTU. B pesynpTaTe OCTarOTCS TONBKO TE
CMBICIIBI, KOTOpbIE€ HE MPOTHBOpEYAT OOIIell JOrMKe TEeKCTa M MOTYT OBITh HCIIOJIb30BaHbI
PELUIINEHTOM IIPH TaJbHENUIIEH HHTEPIPETALINH.

B paborte paccmMaTpuBalOTCs OCHOBHBIE TEKCTOBBIE KaTETOPHH: IEIOCTHOCTB, CBSA3HOCTb,
3aBEPIIEHHOCTb, AHTPOIIOLEHTPUYHOCTb, JINAJIOTUYHOCTb, CTaTMYHOCTH/IMHAMUYHOCTH,
HaIllpsOKEHHOCTb,  MHTEPTEKCTyaJIbHOCTb. B paMKax ~ JaHHOIO  MCCIENOBAaHHUS  IIOJ
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MHTEPTEKCTYAIbHOCTHIO MMOHUMAETCS CIIOKHAsE MHOTOMEpHAs CBSI3b YacTed TEeKCTa MEXIY COOOM;
JAHHOTO TEKCTa C TEKCTaMU BHYTPEHHETO TEKCTOBOI'O IPOCTPAHCTBA TBOPYECTBA OTAEIBHOTO
aBTOpA, JAHHOTO TEKCTa ¢ TEKCTaMH BHEIIHETO0 TEKCTOBOI'O MPOCTPAHCTBA TBOPUECTBA OTACIIBHOTO
aBTopa. K BHyTpeHHEMY TEKCTOBOMY MPOCTPAHCTBY aBTOpPa Mbl OTHOCUM BCE€ TEKCThI JTAHHOI'O
aBTOpa, K BHEIIHEMY — BCE OCTaJbHBIC TEKCTHI ceMHOochepbl. B3aumonelcTBUE ASTHUX ABYX
IIPOCTPAHCTB, a TAK)KE€ TEKCTOB BHEIIHErO MPOCTPAHCTBA MPOUCXOJUT YE€PE3 MHTEKCTYaIbHbII THII
cBs3U. B3aumojielicTBie TEKCTOB BHYTPEHHETO CEMUOTUYECKOIO MPOCTPAHCTBA MTPOUCXOIUT Uepe3
TUMEPTEKCTYyalbHbIM TUN CBSI3U. THUIBI HHTEPTEKCTYaJdbHBIX OTHOIIEHUHN KiaccCu(DULIUPYIOTCA
cornacHo cxeme H.C. Onu3pko (rMnepTekcTyaabHOCTh, MHTEKCTYaJIbHOCTD, IapaTEKCTyalIbHOCTD U
METaTeKCTyaJlbHOCTh). MBI  HaMepeHHO 0000IIaeM JaHHYI0O CcXeMy Hu  oObeauHseM
TUTEPTEKCTYATbHBIA THUIT OTHOIICHUH C MMAPATEKCTya IbHBIM U METAaTEKCTyaabHBIM. Takum o0pa3om,
K THUIEPTEKCTYyaJbHOCTH MBI OTHOCHM CBS3UM MEXIYy NPOU3BEACHUSMU OTIEIBHOIO aBTOpA,
OTHOIIICHHE TEKCTa K CBOEMY 3arjaBUIO, IOA3aroJioBKY, snurpady ¥ MPUMEUAHUSM, a TaKKe
aBTOPCKUN KOMMEHTApUI K 0COOEHHOCTSAM MOCTPOEHUSI COOCTBEHHOTO TeKcTa. K mHTeKcTyanpHOCTH
MBI OTHOCHM JTFO0OW TEKCT ceMHOC(Eepbhl, HAXOAIIMICS BHE PaMOK TBOPYECTBA JAHHOTO aBTOPA,
BCTYNAIOIIUNA B JUAJOr C TEKCTAMU €ro TBOPUYECKOrO MPOCTPAHCTBA MOCPEACTBOM PA3HOrO pojaa
PEMHUHUCLICHIUIA.

Onupasicb Ha  BBIIIE  ONHCAHHBIM  MaTrepuas, Mbl  pa3pabaTbiBaéM  MOJEIb
JIMHTBOCUHEPT€TUUECKOT0 aHaJN3a TOYEK HEYCTOMYMBOCTH MOITUYECKOTO TEKCTAa, OCHOBAHHYIO HA
OTHONICHUAX MEPAPXUYHOCTU U Noj100usa. OOBEKTOM aHaiM3a BBICTYMAET MOATHYECKUN TEKCT Kak
cuHeprernueckas cucrema. K ajnemeHTaM JaHHOW CHCTEMBbI OTHOCATCS TOYKHM HEYCTOMYMBOCTH,
W3MEHEHUE KOHTEKCTOJOTMYECKOr0 3HA4YeHUs KOTOPhIX MPUBOAUT K CaMOOpPraHU3alUU
omuchiBaeMoi cucteMbl. [IpemMerom aHaim3a SBISETCS TOYKa HEYCTOMYMBOCTH (CJIOBO,
CIIOBOCOYETAHME, TMPEHAJIOKEHUE), SBISAIONIAsCS TEKCTOBOM €IMHHUIEH, KOTopas JOIyCKaeT
MHOKECTBO KOHTEKCTOJIOTUYECKUX 3HAYCHHH OJIaroapst MHTEPTEKCTYATbHBIM CBSI35IM C ITOA00HBIMU
el eMHULIAMU B paMKax OJIHOTO U TOTO € MPOU3BEICHUS WM B paMKaX pa3HbIX MPOU3BEICHUMN
BHEIIIHETO M BHYTPEHHETO TEKCTOBBIX MPOCTpaHCTB. llens gaHHOrO aHanmu3a — BBHISBIEHUE U
OTHMCaHNE JUHTBOCUHEPTETUUECKUX OCOOCHHOCTEH TOYKHU (TOYEK) HEYCTOMYMBOCTHU MOATHUYECKOTO
TeKcTa. JINHrBOCHHEPTreTUUECKHUI aHAJIN3 TOYEK HEYCTOMYMBOCTH MOITUYECKOTO TEKCTA BKITIOYAET B
ce0s aBa stana. [lepBrlii aTanm aHaM3a MpeaaraeT KpUTEPHH BbIACIEHUS TOUEK HeycToiunBocTu/ B
paMKax JaHHOTO dTama BBIIEISIOTCS TEKCTOBBIC €IMHUIIBI, YCTAHABIMBAIOTCS UHTEPTEKCTYaIbHBIC
CBSI3M UM OIMCBHIBAIOTCS UX OCOOCHHOCTH, OMPENENSIOTCS KOHTEKCTOJOTHYECKHE 3HAYCHUS TOYEK
HEYCTOMUYMBOCTU. BTOpas YacTh JIMHTBOCHHEPreTHYECKOTO aHadu3a TOYEK HEYCTOMYMBOCTH
MO3TUYECKOTO TEKCTa MOCBAIIEHA BBISBICHUIO OCOOCHHOCTEH B3aMMOCHCTBHS TEKCTOB Ha OCHOBE
OTHOIIIEHUW HEPapXUYHOCTH M TOJ00Us, OINPEACTICHUI0 COBOKYIMHOCTH 3HAYEHHH BCEX TOYEK
HEYCTOMUYMBOCTH PACCMATPUBAEMOr0 MO3TUYECKOIO TEKCTa, OMHMCAHUIO CBOMCTB CEMAHTHYECKOU
(dbpakTanTbHOCTH U TpaUUECKOMY BBIPAKEHUIO TIOJYIEHHBIX PE3yJIbTATOB.

B mpakTuueckoil yacTM Halero MCCIEAOBaHUS Mbl PAacCMATPUBAEM HHTEPTEKCTYalbHOE
MPOCTPaHCTBO TBopuecTBa J[». MopprcoHa, BEIpaXXEHHOE TOCPEJCTBOM aCCOLMATUBHO-00pa3HOM
KOJIMPOBKHU — TOYEK HEYCTOMYMBOCTH. [laHHBIE TOUKH SBIISIIOTCA MHTEPTEKCTYaTIbHBIMU CCHUIKAMHU Ha
MoA00HBIE TOUKH, BCTpEUAIOIUEcs B APYTUX Mpou3BeaeHusX J»x. MoppucoHa mim mpou3BeIeHHIX
BHEITHETO TEKCTOBOTO MPOCTpaHCTBa (ceMuocdepbl). AHATU3 TOYEK HEYCTOHYMBOCTHU
WHTEPTEKCTYAThHOTO MpocTpancTBa [[x. MopprcoHa MpOXOIUT B COOTBETCTBHE C BBIIIE OMTUCAHHOMN
MOJIEJIbIO aHAJIM3a, YTO MO3BOJISIET B MOJIHOW MEpE ONMUCATh CHHEPTETUYHOCTh MO3TUYECKOTO TEKCTa.

OCHOBBIBasICh Ha OINKMCAHHOM BBHIIE MaTepuajie, Mbl OMNpPEIeTsieM CEMaHTHYECKYIO
CaMOOPraHU3alMI0 TMO3TUYECKOI0 TEKCTa KaK MpOLEecC W Pe3yJbTaT JUHIBOCHHEPTETUUYECKOTO
aHaJM3a TOYEK HEYCTOWYMBOCTH TOITHYECKOro TekcTa. CeMaHTHYecKas CaMOOpTaHHW3aIlus
MOATUYECKOTO TEKCTa — 3TO MPOIECC, B X0JI€ KOTOPOro OMpPENEsieTCss COBOKYIHOCTh BapHAHTOB
TPAEKTOPHUH MOITUIECKOTO TeKcTa. CeMaHTHUYeCKasi CaMOOpTaHU3aIis Kak Pe3yJIbTaT — 3TO 0a30BbIN
BApUAHT TPACKTOPHUH JJAHHOTO TEKCTA.
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Crathsi mocBsamieHa onbITy [IpUIHECTPOBBS B pEHICHHH MPOOJIEM, CBSI3aHHBIX C
MEXKYJbTYPHON KOMMYHUKalMEN. B craTbe aHanm3upyercs poJib paIHOBELIaHNsl B IOJUITHUYHOM
peruoHe.

Kniouesvie  cnoea: IlpuanectpoBckas Monpnasckas PecnyOnuka, paauvoBelaHue,
MTOJIM3THUYHBIN PETUOH, MEKKYJIbTYPHAs! KOMMYHUKALIMS.

FUNCTIONS OF RADIO IN INTERCULTURAL COMMUNICATION CONTEXT (BY
THE EXAMPLE OF TRANSNISTRIAN RADIO STATIONS)

Tkachenko Y.V.
PSU T.G. Shevchenko, Tiraspol
julia-polia@mail.ru

The article is devoted to the experience of Pridnestrovie in solving the problems related to
intercultural communication. The article analyzes the role of broadcasting in the multiethnic region.

Keywords: Pridnestrovian Moldavian Republic, broadcasting, multiethnic region,
intercultural communication.

[TpunnectpoBckas MonnaBckas PecmyOnvka — MONMATHUYHOE TOCYIapCTBO, B KOTOPOM
BOIIPOCHl MEXKYJbTYPHOTO B3aMMOJICUCTBHS BBIXOMAT Ha TEPBBIM IUIAaH KaK Ha COIMAIBHO-
MOJINTUYECKOM, TaK U Ha MOBCEIHEBHO-OBITOBOM ypoBHE. CpencTBa MaccoBoii HH(OPMAILIUY B TOM
CMBICJI€ BBICTYTIAIOT U KaK KOMMYHHKATOPHI U KaK PEryJIaTOpbl TAKOTO B3aUMOACHCTBUA. B cBs3M ¢
STUM MPEACTABISACTCS aKTyadbHBIM aHATH3 QYHKIIMI paaro B ’TOM IpOIECcCe.

Kak ormeuaer A.A. Herpeimes, «Macc-menua GOpMHUPYIOT KapTHHY MUpa COBPEMEHHOTO
YEJIOBEKA - €ro IEHHOCTH, KOHILIENTHI U CTEPEOTHUIIBI, TO3TOMY B KOHTEKCTE UX AESATEIbHOCTH JUATIOT
KyJbTYp IPEACTAET KaK MPOIECC ""B3aMMO-BO3ACHCTBUSA" pa3IMYHBIX KApTUH MUPA, BOIJIOIICHHBIX B
tekctax CMI».

ITo yrBepxkaenuto C.JI. PacrionoBoii, «B [IpuaHecTpoBhe MHTEPEC 00IIECTBA K TTpodIeMam
STHUYHOCTH CBSI3aH CO MHOTMMH MPUYMHAMHU, B TOM YMCIIE€ U NoJuTUYecKUMU. [IpunnecrpoBckue
CMMU wurparoT B 3TOM MpOLECCE OAHY M3 PELIAOIIMX POJEH, MOCKOIbKY OHM B 3HAYMTEIBHON
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CTENEHH BIMIOT Ha (POPMHPOBAHUE IPEICTABICHUH IO/ B 00JaCTH 3THUYECKUX OTHOLICHUH.
<...> I'maBHBIMM 3aJjauaMH TI'OCYJapCTBEHHOM HAIMOHAIBHOM HOJUTHUKU SBISIIOTCA COXpaHEHHE
HApOJOB pecrmyOnuKu (YKpauHIEB, PYCCKHX, MOJJaBaH, Ooirap W Jp.) Kak YHUKaJIbHBIX
CaMOOBITHBIX 3THOCOB MHUPOBOT0 coobmecTBay. [1, 75]

HanaxenHslii 1npouecc MEXKKYJIbTYPHOW KOMMYHMKAllMM BHYTPU  IOJIMA3THUYHOIO
rocyJapcTBa — 3TO OAMH U3 (AKTOPOB MOJUTUYECKON M COLMAIBHOM CTAaOMIIBHOCTU B OOILIECTBE.
Poib panno B 3TOM citydae MOKHO CBECTH K HECKOJIBKUM (DYHKIIMSAM, KOTOPBIE TIO3BOJISIIOT HE TOJIBKO
BBICTpaUBaTh OaJlaHC B ATHOKYJBTYPHBIX B3aUMOOTHOLIEHHSX, HO U COXPaHATh KYJIbTYpHO-
HCTOPUYECKOE Haclle[le MHOTOHALIMOHAIBHOIO rocyaapcersa. B IlpuaHecTpoBbe rocyiapcTBEHHOE
pazuoBelaHKe MpeICTaBlIeHo 1ByMs paauocTanuusamu «Paguo 1» n «Panuno IpuanectpoBesa». B ux
s¢upe 3ByyaT MporpamMmbl Ha TpeX OQHUIHMAIBHBIX S3bIKAX PEeCHyOJIMKH (PYyCCKOM, MOJIABCKOM,
YKPanHCKOM). MOXHO BBIIE€IMTh OCHOBHBIE (DYHKIMM HPUIHECTPOBCKOIO PajU0 B KOHTEKCTE
MEXKYJbTYPHOTO B3aUMOJIEUCTBHUS:

1. Hngpopmayuonnas @ynxyus. PampocTaHIuM OCBEHIAIOT COOBITHS HAITMOHAIBHOTO
xapakrtepa. Takumu HHOOPMAITMOHHBIMH TOBOAAMHU CTAaHOBATCS HAIMOHAIBHBIC IPAa3AHUKH,
HaMsATHbIE JaThl, THU POXKJIECHUS MucaTesel, Cbe3 bl HallMOHAJIBHBIX OOLIUH U T.[.

2. Kommynuxamuenas ¢pynkyus. Pagunosdup - 3T0 mioniaaka s 11ajiora, B TOM YnCIie
U Jquanora KyiaeTyp. IlpumeuaTtensHo, 4yTo yacTto B 3¢upe, HaIpuMep, B OIpocax 3By4yaT OTBETHI
PECIIOH/IEHTOB Ha Pa3HBIX S3BIKaX. DTO e€Ile pa3 JEeMOHCTPHUPYET pPaBHOMpaBUE OQHUIHMATBHBIX
S3BIKOB PECITYOJIUKH.

3. Kynemypno-npoceemumenvckasn u scmemuyeckas yHkyuy. DTy 3a71a4y BHITIOIHSIIOT
IIPOrpaMMbl, OCBEIIAOLINE TpaJuLUU, oO0blYan HapoAoB [IpuaHECTpoBbs M NpEeACTaBISIOIUE B
a¢upe myumne oOpa3lbl NPOU3BEACHUNM HAllMOHAJIBHOTO MCKYycCTBAa. B pasHble robl Ha BOJHAX
«Paguo IlpuanectpoBbsi» 3Bydanu mnporpammbl «Ilo Bammm nucebmam», «KoHUEpTHBIA 3a1»,
«My3BIKaJIbHBIA PETPO-CATOH», «MYy3bIKAIIBHBINA KAJIEHAAPb», «JIuTepaTypHble YTeHUA», «My3uKd
HOH-CTOI», «Mo3auk-my3ukan», «KypOykyn depmekar», «['apHuii Hactpiit», «Kanunuune
BikoHIe». CeronHsa 3Ty (yHKIMIO BbIIOJHAIOT mnepenaun «l[lonmynspHas kmaccuka», «l'omoBbie
KoJsbLiay, «Jleronucky, «MecTo noABUrYy», «Jla monac Ky MonnaBeHuii» u «Harri oxepenay.

4. Hnmeepamusnas  @ynxyus. bnarogaps Tpexbsa3bluuio  dpupa  IPOUCXOIUT
00beIMHEHNE JII0IeH BHYTPU CBOETO HAIIMOHAJIILHOTO COOOIIECTBA, YTO MO3BOJISIET COXPAHATH S3bIKU
U KyJIbTYpHBIE TPaJNULIUK HAPOAOB PECITYOIUKH.

S. Konconuoupyrowas ¢ynkyua. OHa 3axitoyaeTcss B aKTyaJIM3allUu UACU €IUHCTBA
HapozoB [IpunnectpoBbs. Bo MHOroM Onarojapst TakoMy MOJXOJy Ha YpPOBHE IOCYAapCTBEHHON
nomuTukn U JestensHocth CMU B [lpuinHecTpoBbe COXpaHSIOTCS —JA00pOKeNIaTeNbHbIE,
100pOCOCEICKHE OTHOLIEHHSI MEXAY JIIOJIbMU Pa3HbIX HAIllMOHAIbHOCTEH.

Paguo B MONMATHUYHOM TOCyJapcTBE, HapaBHE C JPYTMMH CPENCTBAMU MAacCOBOMU
nH(pOpMallUK, CTAaHOBUTCS OJHHUM U3 DJEMEHTOB CJOXHOM M MHOACIEKTHOW CHCTEMBI
MEXKYJBTYPHOTO B3aUMOJECHUCTBHS.
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npobnems) //  INTER-CULTUR@L-NET. Bemyck 03/2004. URL: http://www.my-
luni.ru/journal/clauses/133/ (mata ob6pamienus: 21.03.2017).
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MATEMATHKA.
NH®POPMATUKA U BBIYUCJIIUTEJIBHAA TEXHUKA

OB YCJIOBUSIX UHTETPUPYEMOCTHU MAKOPAHT CYMM ®YPBHE
Awnronos H.IO.

Hucmumym mamemamuxu u mexanuxu YpO PAH
2. Examepunbype

Nikolai.Antonov@imm.uran.ru

O6cyxnarores yCIOBUS HUHTETPUPYEMOCTHU Ma)KOpaHT YaCTUYHBIX CYMM
TpUrOHOMETpHYecKUX psanoB Dypbe PpyHKIMi U3 KiaaccoB Opiarya U KJIACCOB C OTPAaHUYCHHUSIMU Ha
MHTETPATBHBIA MOy HETIPEPHIBHOCTH.

Kniouesvie cnosa: tpuronomerpudeckue psgapl Dypee, CXOAMMOCTh TIOYTH BCIONY,
MHTETPUPYEMOCTh MaXOPAHTHI CyMM Dypbe.

ON THE CONDITIONS OF INTEGRABILITY OF THE MAJORANTS OF FOURIER
SUMS

Antonov N. Yu.
Institute of Mathematics and Mechanics of the UB of the RAS, Yekaterinburg
Nikolai.Antonov@imm.uran.ru

The conditions of integrability of the majorants of the partial sums of trigonometric Fourier
series for functions from the Orlicz classes and classes with the restrictions of the integral modulus
of continuity are discussed.

Keywords: trigonometric Fourier series, almost everywhere convergence, integrability of the
majorants of Fourier sums.

[lycte T =[-7,7), ¢ :[0,40)— [0,+0) - HeyObBaromas Gynkuus. OO03HAYNM Yepes
(L) =¢(L)XT) MHOXECTBO BCEX ONpPEIENCHHbIX U HU3MEepUMBIX 10 Jlebery Ha T
BEIIECTBEHHO3HAYHbIX (YHKUIUN f , yIOBJIETBOPSIOLIMX YCIOBHIO
I(p(| f(t))dt < oo.

;
IIyctb  felL. OO6o3HauuM dyepe3 S (f,x) 3HAUEHME N - YACTUYHOM CyMMBI

TpUroHOMeTpHuecKoro psaga Oypbe pyHkuuu f B TOUKE x € T.

JI. Kapnecon [5] nokasai, 9To eciii f e L®, TO TpUTOHOMeTpHUecKuil psii Dypre QyHKINN
f cxoauTcs Mo4YTH BCOAY Ha T. B panpHeimem 3ToT pe3ynbTaT KaprnecoHa HEOTHOKpaTHO
MePeHOCHIICA Ha OoJiee MIMPOKHE KIIAacChl ¢ (L) . B HacTosiee Bpemst u3BecTHO [4], 4TO ycioBue
felL@ "L) (h"In"In" L) TakXKe SBISETCA HOCTATOYHBIM JUIS CXOAUMOCTH IIOYTH BCIOAY psla
®ypbe pyHkuuu f (31€Ch Ih “u = u +e), u>0). A3urmyHna [2, ri1.13, reopema 3.10] nomyqun
YCJIIOBUE CXOJUMOCTH MOYTH BCIOAY pAnoB Pypbe B TEPMUHAX MMOBEACHUS UHTETPAIBHBIX MOYJIEH
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HETPEPHIBHOCTH MOPOKIAFOMINX UX (PYHKIHUIL: €ClH L' -MOJYIIb HEMPEPBHIBHOCTH o ( f,5), DYHKIHN
f € L yIOBJIETBOPSET YCIOBUIO

Ja)(f,t)ldt . 1)

t

0

TO psin Dypbe GyHKIMU f CXOAUTCS MOYTH BCIOAY.
O603HauuM yepe3 M (f,x) MaKOPaHTY MOCIEAOBATEILHOCTH YACTHYHBIX CYMM (YHKIIUH f

M (f,x)=sup {S (f,x):n =0}

Hetpyano Buzaets, uro eciu psg Oypbe GyHKIUU f CXOIUTCS MOYTH BCIOY, TO MaXKOpaHTa
M (f,x) KOHEYHa MOYTU BCIOJYy Ha T. Bo3HHMKaeT Bompoc: MpH KakuxX YCJIOBUAX Ha QyHKUMIO f
Maxopanta M (f,x) Oyner uHrerpupyema?

P. Xant [6] ycramoBmi, 4to ecnu f e L(n 'L)°, To M (f,x)elL. W3 H3BEeCTHBIX
pE3yNbTAaTOB O CXOAUMOCTH pAnoB Dypre B MeTpukax ¢ (L) (cMm., Hampumep, [3]) BbITEKaeT
cienyomui (akT: mycTb ¢ (u) =o(ulog u) MPU U — oo ; TOTZA CyIIECTBYeT QyHKUUA F e ¢ (L)
Takas, 4To0 M (F,x) ¢ L. ABtopoMm [1] moka3ano, uto ycioBue (1) siBAseTCS IOCTATOUYHBIM ISt
MHTCTPUPYECMOCTH MAXKOPaHThI M ( f, x), @ TaKXKC HCYJIyYIIaCMOCTb 3TOT'0 YCIIOBMUSI.

B noknane mpeanonaraercss 0OCyAUTh BOIPOCHI, CBS3aHHBIE C BO3MOXKHOCTBIO YCHUIICHHS,
0000111eHUS U TIepeHoca Ha clydail KpaTHBIX TPUTOHOMETPHUECKUX pA0B Pypbe YIOMSAHYTHIX BbILIE
pe3yJIbTaTOB 00 UHTETPUPYEMOCTH MAKOPAaHT CyMM Dypre.
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ONTUMAJIBHBIE METO/IbI BOCCTAHOBJIEHUS ITPU OBPABOTKE JAHHBIX
U3MEPEHU

AxonsH P.P.

Ozépcruti mexnoaocudeckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yenabdbunckasn obnacme

RRAkopyan@mephi.ru
OOcyxmaercsi HWCIONB30BAaHUE ONTHMAIBHBIX METOJOB BOCCTAHOBJICHHS B TPUKIIAIHBIX
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OPTIMAL RECOVERY METHODS FOR MEASURING DATA PROCESSING
Akopyan R.R.
OTI NRNU MEPhI, Ozersk
RRAkopyan@mephi.ru

Optimal recovery methods for applied problems in the field of information processing are
discussed.
Keywords: recovery methods, information processing.

OxkoJ0 moiyBeka HCCIEQYIOTCS 33aauid ONTUMAIbHOIO (HaWJy4IIero) BOCCTAHOBICHHUS IO
HETIOJTHOM W/MIM HETOYHON MH(OPMALUHU TPU HAJIMYWH JOTIOTHUTEIBHOW apuOpHON HHPOPMALIUU
00 oobekTe. K HacTosmeMy BpeMeHH sl OOJIBIIOro YKCIIa CIy4aeB U3BECTHBI CIIOCOOBI ITOCTPOSHUS
ONTUMAJIBHBIX METOJI0OB BOCCTAHOBJICHMS, BBIACHEHA B3aWMOCBSA3b C APYTMMH 3KCTPEMAIbHBIMU
3alayami, cM., Haripumep [1],[2] u npuBeaeHHyr0 Tam OUOII.

B xnaccuyeckoil mocraHoBKe 3amaud MHPOpMaUs 00 OOBEKTE CUMTACTCS HM3BECTHOH C
3aIaHHOW MOTPEHOCTHIO0. [Ipy 3TOM onTUMaNbHBIA METO, KaK MPABUIIO, CYIIECTBEHHO 3aBUCHUT OT
BEJIMYMHBI norpemHocTd. OJHAaKO, BO MHOTUX MPAaKTHUYECKUX 3ajadax WHJIMBUyaJIbHas
unpopmanus 00 00beKTe, SBISAACH PE3yIbTATOM HW3MEPEHHUI, HMEeT BEPOSTHOCTHBIN WU
CTaTUCTUYECKHUM XapaKkTep.

B noxmane mpenmonaraercs oOCyAHTb, KaK MOKHO HCIOJIb30BaTh ONTUMAIIBHBIE METObI
BOCCTAaHOBJICHHS B IPUKJIAIHBIX 33/1a4ax MPU 00paboTke nH(OpMAIIHH.

bubnunorpaduueckuii cnucox
1. ApecroB B.B. IlpubnmkeHue HEOTpaHMUYEHHBIX OINEpPATOPOB OrPAHWYECHHBIMU U
POICTBEHHBIE IKCTpEMaIIbHBIC 3a1a4n // Ycmexu MaT. Hayk. 1996. T. 51, Bem. 6 (312). C. 89-124.
2. Marapun-Unseses I'.I"., Tuxomupos B.M., Ocunenxo K.}O. Heomnpenenennocts 3Hanus 06
00BEKTE U TOYHOCTh METOJIOB €ro BocctaHosieHus // IIpoda. nepenaun uadopm. 2003. T. 39, Bbn
1.C. 118-133.

HEPABEHCTBO IIJTAHINEPEJISI-TIOMA I IEJBIX @ YHKITAN
IKCIIOHEHIIMAJIBHOI'O THITA

bepecrosa E.B.

Ypanvcxuil hedepanvhviti ynusepcumem umenu b.H. Envyuna
2. Examepunoype
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Hccnenyerca TouHas koHcTaHTa B HepaBeHCTBe [lnmanmepens-Iloiia mist nenbix QyHKIMiA
SKCIIOHEHIIMAJIBHOIO THUIIA.

Kniouesvie cnosa: niensle GyHKIUN SKCIOHEHIMAIBHOIO THUIA; HEpaBeHCTBO [lnmaHmepens-
Ioiia.
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THE PLANCHEREL-POYA INEQUALITY FOR ENTIRE FUNCTIONS OF
EXPONENTIAL TYPE

Berestova Y.V.
UrFU, Yekaterinburg
berestovaekaterina@gmail.com

The exact constant in the Plancherel-Poya inequality for entire functions of exponential type
IS investigated.
Keywords: entire functions of exponential type; the Plancherel-Poya inequality.

B pabote nzyuaercs ciaeayromiee HepaBeHcTBO [Inmanmepens-Iloiia:

1/p 1/p
( f(k)pw <c (v)[ f(x)pde
@ZI I ) p {I I

Ha MHOXECTBEC L CJIBIX (1)YHKIII/H>'I f J3KCHOHECHIIUAJIBLHOTO THUIIA v > 0, CYKCHHEC KOTOPLIX Ha

BEIIECTBEHHYIO OCh NPUHAIIEKHMT IPOCTPaHCTBY L°(R), p>1. DTO HEPABEHCTBO MOKHO
MHTEPIPETUPOBATH KaK 33]]a4y O HOPME JIMHEHHOT0 OMepaTopa, COMOCTABISIONIETO eN0i PYHKIINH
f mMoCIeq0BaTEILHOCTD { f (k)} e ¢ 3HaYeHUM (QYHKIHH B IEJIBIX TOUKAX.

P

kez

3amaya OTHOCHUTCS K KJIacCHYEeCKUM 3agadyaM teopur ¢ynkiuii. M. [lnanmepens u . Iloiia
(cMm., Hampumep, [1, 20.3-21.2]) ycTaHOBMJIM KOHEUHOCTb BEIMUYUHBICc (v) IS 1< p< o , v <z U

p
p=1, p=ow,rv<rz. CM. Hukonsckuit [2, 3.3.1] moka3zaj, 4yto c¢ (v)<1l+v a9 p=1.
p
B nanpHeiiiem BennurHa ¢ (v) usydanach B padorax P.I1. boaca, J[.JI. lonoxo u b.®. Jlorana u C.
p
Hopsunaca. B yactHoctu, B 2014 1. C. HopBuaac [3] mosnyuns cieayrouyto OLeHKY
-1
c b (V) < ("COS VX"L"[O,1/2])

npu v/z <1 u 1< p<2. W3 o0mux (PakToB rapMOHMYECKOTO aHAIM3a M3BECTHO, YTO

c (v)=1mpu 0<v/z <1,cm.[2,20.2].
2

OCHOBHBIM pPE3YIbTATOM pa6OTI)I ABJIACTCA BBIYMCICHHMC BCIIMYMHBI ¢ (v) B CICAYIOIIHX
p

ciyqasx: ¢ (v) < Vv /7, ecimu oTHOmeHWe v/(27) ecTh HATypalbHOE YHCIO, H ¢ (v) =1, TIPH
p

YETHBIX p > 41 0 < v/(27) < 1.

Pabota BhImosiHEHA TTpH Moaeps:kke [IporpaMMel TOCYIapCTBEHHON MOIIEPKKH BEIYIIIHX
Hay4uHbIx ko (HII-9356.2016.1)
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BBIYNCJEHUE NOTEHIUAJIA JEHHAPJ-TKOHCA IS IWJIAHAPUYECKOM
IHOBEPXHOCTH
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[TonyyeHo aHanuTHYecKoe MpejacTaBieHHe [uid noreHuuana Jlennapa-JlxoHca s
LMIMHIPUYECKON MTOBEPXHOCTU YEPE3 ILIMITHUECKNE UHTErpaibl IEPBOrO U BTOPOro poaa. B tom
cllyyae, KOrjJa TOYKAa HAaXOAWUTCS IIOYTH TMOJA CTEHKOH TpyOKH, IIOJlyuyeHa CHelHaabHast
npubIrKeHHas GopMyIia, O3BOJISIONIAs HAUTH 3HAYSHHUE TIOTEHIIMAJA C 331aHHOW TOYHOCTBIO.

Kniouesvie cnosa: norenuuain Jlennapa-/koHca; 3JIIMNTHYECKHE HHTETPAJIBL.

THE LENNARD-JONES POTENTIAL FOR CYLINDRICAL SURFACE
Goryacheva Yu.S.
UrFU, Yekaterinburg
yuly.goryacheva@yandex.ru

An analytical representation of the Lennard-Jones potential by means of elliptic integrals of
the first and the second kinds for cylindrical surface has been got. Approximate formula for the
potential value with the prescribed accuracy for the case when a point is almost under the wall of a
pipe has been obtained.

Keywords: Lennard-Jones potential; Elliptic integrals.

Omnupudeckuii noreHuuan JleHHapa-/[koHca sBisSeTCs OJHMM M3  IOTEHIMAJIOB,
ONMCBHIBAIOUINX B3aUMOJICHCTBUE [BYX AaTOMOB IIOJ JEHCTBHEM BaH-IEP-BAaalbCOBCKON CHIIBI.
B npennonokeHnn agguTUBHOCTH MOMAPHBIX B3aUMOACHCTBUN NOTEHUUAT B3aUMOJCHCTBUS
HEKOTOPOM IOBEPXHOCTH W aroMa (WM, JAPYTUMHU CIIOBaMH, IOTEHIHAN, IOPOKIACMbIN
MTOBEPXHOCTHIO B HEKOTOPO TOUKE) OMPEEIIIeTCsl KaK MOBEPXHOCTHBIM MHTErpaj MePBOro poja OT
(GYHKINU pacCTOSHUS MEX/y TPOU3BOJIIBHOM TOUKOM MOBEPXHOCTH U 3a/laHHOM TOUKOMH.

OTO0 MOTEHIMAJl aKTUBHO U3ydaeTcs /Ul MOBEPXHOCTEN pa3inyHON (POPMBI, B TOM YHCIIE AJIs
WIMHApUYecKuX. B wactHocTH, B paboTe [4] n3yyeHa NMOTEHLMAIbHAS SHEPrUsl B3aUMOJeHCTBUI
BaH-JIep-Baajibca MEXIy ABYMs OECKOHEYHO JUIMHHBIMU IapajljielIbHbIMH TPYOKaMH pa3iIMuYHBIX
panuycos. IIpuBenena Tabnuia YUCIEHHBIX 3HAYEHUH Ul BBIYMCICHUS MOTEHIMANA 0 pajgnycaM
Tpybok. B crathe [3] paccmarpuBaeTcsl MOTEHIMAT B3aWMOAEWCTBUS YAacTULIBI ¢ TPYOKOW WM
IIy4YKOM TpyOOK. MeTo/] BEIUMCIIEHHUS IOTEHIMAIa U CUJIbl B3aUMOJICHCTBHS MEXAY ChepuIecKUMU
yacTULlaMd U UWIUHApOoM onucadH B [2]. C NMOMOIIBI0 YUCIEHHOTO WHTETPUPOBAHUS H3YYEHO
BJIUSTHUE OTHOCHUTEIIBHBIX PA3MEPOB CUCTEMBI.

B aTux 1 Apyrux u3BeCTHBIX HaM paboTax HHTETpall, Yepe3 KOTOPHIN BHIpaXKaeTCs MOTEHIINA,
HaxXOUTCsl 4yuclieHHO. 1Ipu MonexynsapHO-TMHAMUYECKOM MOJEIMPOBAHUM XUMHYECKHX CHCTEM
TaKM€ MHTErpajbl NMPUXOAUTCS CUUTATh MHOTOKPATHO M MO3TOMY Ba)KHO MMETh aHAJIUTUYECKOE
NpeJCTaBIeHUe HHTerpaia, yaoOHoe ans pacyeroB. IlomydeHue Takoro mnpejacTaBieHUs IS
noreHuuana Jlennapa-Jl>xoHca B3auMoieicTBUs TPyOKH 1 aToMa (O0OKOBOM MOBEPXHOCTH KOHEYHOTO
LWINHAPA U TOYKH) U SBJISETCS LETIbI0 paboThI.

B pabote monydeHo BelpakeHHE MOTEHIIMAJIA Yyepe3 IUIMITUYECKHUE UHTETPAJIbl IEPBOTO U
BTOPOT'0 poOJia, MOKa3aHO, YTO B JAHHOM CIllydyae MHTETpaJl HE BBIPAYKAETCS UEPE3 IJIEMEHTApPHBIE
¢byakuu. B TOoM ciyuae, Korja Todyka HaXOJUTCS MOYTH IOJ CTEHKOW TPYyOKH, B BBIPAYKEHUU
MOSIBJISIETCS.  HEOIIPENIETICHHOCTh, CBA3aHHAs C TEM, 4YTO 4YacTh CJIAaraéMbIX CTPEMUTHCA K
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OECKOHEYHOCTH, B TO BpeMs KaK MX CyMMa MMeeT KOHe4HbIH mpenen. Ilpu pacuerax 3to Oymer
MPHUBOAUTH K OOJIBIION BBIYMCIUTEIBHOW MOTPENIHOCTH WM TEpPEenoNHEeHUI0. YToObI 3TOro
n30exarh, ObLIA MMOyYeHA crienuaibHast TpuOImKeHHas (GopMyIia, MO3BOJISIONIAs HANTH 3HAYCHUE
MOTEHIMAJIa C 33JJaHHON TOYHOCTBIO. J[JIs1 BBIBO/IA 3TOM (POPMYIIBI UCTIONB30BATUCH PA3JIOKEHUS B
P Pa3HOCTEH MOJTHOTO M HETIOJIHOTO JUTHIITUYECKUX HHTErPaioB U3 paboTsl [5].

[TonydeHHbIe pe3ynbTaThl OyAYyT MTPHUMEHSATHCS JUIA  MOJCKYISIPHO-TUHAMUYECKOTO
MOJICTTUPOBAHUS XUMHUYECKUX CUCTEM, MOJAO0HO TOMY, KaK 3TO cenaHo B pabote [1].

PaGora BeImonHeHa nipu nojanepxkke [IporpamMmbl rocyapcTBEHHON MOAICPKKH BEAYIIAX
Hay4HbIx 1mkoj (HI11-9356.2016.1).
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ON FUNCTIONS WITH SOME CONDITIONS ON THE FRACTALITY OF THEIR
GRAPH

Gridnev M.L.
Institute of Mathematics and Mechanics of the UB of the RAS, Yekaterinburg

The classes of continuous functions with the restrictions on the fractality of their graph are
considered. The theorems about connection between these classes and the classes of the generalized
bounded variation functions are obtained.

Keywords: fractal, functions of the generalized bounded variation, embedding of the
functional classes.
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Ilycts f — HempepbIBHas Ha OTpe3Ke [a,b] BemecTBEHHO3HauHas (yHKIusI. Momynem
¢dbpakranbHOCTH GyHKIMU f Oynem Ha3biBaTh QYHKIUIO v (f,&), KOTOpas JHOOOMY YHCIYes > 0
COIMOCTAaBIIIET MUHUMAIBHOE YHCIO KBAJAPATOB CO CTOPOHAMU JUIMHBI & , MapajuICIbHBIMU OCSAM
KOOPJMHAT, KOTOPBIMH MOHO MOKPBITh Tpaduk GyHKIHH f .

HyCTb v :(0,+o) > (0,+o) HEBO3pacTarolias (byHKuI/I;I Takas, 4To v(u) - o HOpU u — +0
. Ilonoxxum

F'={feCla,b]l:v(f,e)=0(v(e))}.

OTMeTHM, YTO MOHSATHE MOJYJS HEMPEPHIBHOCTH M KIAcChl F ' OBLIM BBEICHBI BO BTOPOM
MOJIOBUHE MOCIIeIHero aecatuiietus npouuioro Beka H.HO.AntonoseiM 1 C.B.bepapiiiieBbim.

Hanee, npuHUMas v (¢) = ¢ “, MBI OyJIeM pacCMaTpPUBaTh TOJIBKO KJIACCHI

Teopema 1. HenpepriBHas QyHKuMs f NPUHAIIEKUT KIaccy F, TOTAa U TOJIBKO TOT/a,
KOI'/Ia OHA fABJIAETCS QYHKIMEH OrpaHUYEHHON Bapualuu.

ITycte p>1. OGo3nauum 4epe3 BV [a,b] MHOXECTBO (QYHKIHH OrpaHM4E€HHOM p-
Bapuanuu (cM., Hanpumep, [ 1, ri. 4, 1. 5]).

Teopema 2. [Iycts 1< p < . Torma mobas Gpynkuus u3 BV [a,b] C[a,b] NpHHAMIEKAT

Knaccy F, . .

Teopema 2 sSBIISIETCS] HEYJIyUIIIAEMOM B CJICIYIOIIEM CMBICIIC.
Teopema 3. [lycts p>1,1<a <2-1/p.Torma (BV [a,b]nC[a,b])« F,.

Teopema 4. [Tyctb e > 1. Torma s aoboro p>1 F, « BV [a,b].

HccnenoBanue BBIMOJIHEHO 3a cueT rpanta Poccuiickoro Hayunoro ¢onaa (mpoekt 14-11-
00702).
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MATEMATHYECKOE MOJAEJINPOBAHUE METAJIUTYPITUYECKHUX ITPOOHECCOB
B POCCHUH
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B nmanHoli paboTe paccMaTpHBAIOTCS Ba)KHBIE ACTIEKTHI MCIIOIH30BAHHS MaTEMaTHUYECKOTO
MOZACIIMPOBAHUSA B COBpeMeHHOﬁ MCTAJUIYPTUHU B PA3JIMYHBIX METAJTLTYPrUd4C€CKUX IMpoHeccax.
YCnenmHocTh MaTeMAaTUYECKOTO MOJISTUPOBAHUS B METAJLUTYPrHUECKONH OTpaciu o0ecTieuynBaeTCs
CTPEMUTENBbHBIM BHEAPEHUEM B Hee TOUHBIX MpUOOpOB U obopynoBaHus. B cratbe packpbiBaeTcs
MPOLIECC CO3JaHUSI MaTeMaTUYECKUX MOJIENeH, MPOrpaMMHBIX U WHCTPYMEHTAIbHBIX CHCTEM IS
pa3pabOTKH METAJUTYPTHUECKUX TEXHOJIOTHIA.

Knrouesvie crnosa: maTeMaTHuecKoe MOJEIHPOBAHHE, KOMITBIOTEPHOE MOJEINPOBAHUE,
MCTAJLTyprus, MCTAJLTYPIruidcCKue IIpONLECCHhI, MCTAJUTYPTHUYCCKUC arperarhbl, IMPUKJIIATHBIC
WHCTPYMEHTAJLHBIE CUCTEMBI, aBTOMATU3HUPOBAHHBIE CUCTEMBI TIPOCKTUPOBAHUSI.
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MATHEMATICAL MODELLING OF METALLURGICAL PROCESSES IN RUSSIA
Barmin A.V., Zhiltsova O.Yu.
UrFU, Yekaterinburg
allo-barmin@mail.ru, zh-sar@mail.ru

This paper discusses some important aspects of using mathematical modelling in modern
metallurgy in various metallurgical processes. The success of mathematical modelling in metal
manufacture is owing to the rapid introduction of precision instruments and equipment. The article
reveals the process of creation of mathematical models, software and instrumentation systems for the
development of metallurgical technologies.

Keywords: mathematical modelling, computer simulation, metallurgy, metallurgical
processes, metallurgical aggregates, applied tooling systems, automated design systems.

B pa3Butum mpakTHuecku 000N 00JaCTH YEIOBEUECKOW AEATEIBHOCTH MaTEeMaTUYeCKOe
3HAHWE OKa3blBAJIO M OKa3bIBACT CYIIECTBEHHOE BIUsAHUE. Ponb MaTeMaTHUKM CKJaJblBajach
WUCTOPUYECKH W 3aBHCENIa OT JBYX (DAaKTOPOB: CTEIEHW PA3BUTUS MATEMATHYECKHX TOHSATHHA WU
MaTeMaTHUYECKOro anrmapara, a Takxke ri1yOuHbl 3HaHus 00 nuzydaemom oonekte [2, C. 90].

MaremaTrueckoe MOJEINPOBAHUE, UHTETPUPYS JOCTHKEHUS TAKMX HAyYHBIX OTpacyiel, KaKk
NPUKIIAJHAs MaTeMaThka, MHpOpMaTuKa, MH)KeHepHas rpaduka, ¢pusuka, OHOJIOTHS U APYIHX,
CO3JIaeT BO3MOYKHOCTh PEIICHHS C MOMOIIBI0 MAaTEMAaTHYECKOTO amnmnapara Kak (yHIaMEeHTaIbHBIX,
TaK U NPUKIATHBIX 33]a4 B JIt000H cdepe, B TOM YHCIIe B METAJUTYPrHH.

MerTannypruyeckre IpoLecchl OTHOCATCS K KIJIACCY CJIOKHBIX U B3aUMHO CBS3aHHBIX CUCTEM,
UMEIOIIMX OO0JIbIIOE KOJIMYECTBO HJIEMEHTOB C IEPEKPECTHBIMM CBS3IMH. MaremaTuuyeckoe
MOJIETUPOBAHUE B HACTOALIEE BPEMsl OCYILECTBISETCS C MOMOIIbIO KOMIIBIOTEPHOW TEXHUKH U
KOMIIBIOTEPHOI'O  NPOrpaMMHPOBAHUSA, YTO TO3BOJISIET IepepabaThiBaTh OIPOMHBIH  00beM
nH(pOpPMaLIUY U peulaTh 3a1a4l ONTUMHU3AUN METAJUTypPTrU4eCKIX MPOLIECCOB.

B 1939 r. Obiia ony0iMkoBaHa MOHOTpadusi COBETCKOro MaTeMaTHKa U SKoHoMHcTa JIeoHn1a
BuranseBuua Kantoposuua (1912-1986) «MaTtemaTrueckne METOAbI OpraHU3alUY U IUTAHUPOBAHUS
IIPOU3BOJICTBA», C KOTOPOW IO CYLIECTBY Haydajachb HUCTOpPHUS JIMHEHHOTO NPOrpaMMHUpPOBaHUS B
pelIeHn TPOU3BOICTBEHHBIX 3a/1a4 [3] ¥ Hauana pa3BUBaThCS caMa JUCHUILINHA «MaTteMaTndyeckoe
IIPOrPaMMUPOBAHUEY.

B meramnypruyeckoMm npou3BOACTBE METOAbI TMHEHHOTO MPOrpaMMHUPOBaHUS (B YACTHOCTH
CHUMIIJIEKC-METO/]) IOMOTaloT pelaTh 3aJaud CO3JaHUs CMeced MeTaulypruyeckod MIMXTHI,
WCYMCIIEHUS! ONTUMAJIbHONW NMPOU3BOAUTEIBHOCTH METAUIYPTUUYECKUX arperatoB U o0Opya0BaHUs,
PalLMOHAIBHOTO UCIIOJIB30BaHUsI MATEPUAJIOB B TEXHOJIOIMYECKHUX IPOLECCAX U3BICYEHUS METAIIIIOB
U3 pyAbl, BTOPUYHOM 0O0pabOTKE METAUIMYECKUX MaTepualoB M MepepabOoTKU OTXO0JI0B
IIPOU3BOJICTBA. BaKHBIM acCIEKTOM NPUMEHEHUS METOAOB JIMHEMHOIO NpPOrpaMMHpPOBAaHUS B
pPa3IMYHBIX OTpAcisAX XO34WCTBAa, B TOM 4YHCIIE€ B METAJUIypruu, sBIsSETCS BbIOOp Haumbosee
ONTUMAJIBHOTO BApUAHTA U3 OIPOMHOI0 KOJIMYECTBA BCEX JOIYCTUMO BO3MOKHBIX BAPUAHTOB.

B nponecce pacueToB KOMIIOHEHTOB HIMXThI ONpEAENSeTCs ONTUMallbHAas KOMOHWHAIUS
MaTEPUAJIOB PA3JINYHBIX 10 XMMHUUECKOMY COCTaBY M CTOUMOCTH (Y4yIIKOBBIN METALI, JIOM, CTPYXKKa,
YUCThble MeTayibl U Jp.). I[Ipu 3TOM BBINOJHAIOTCS HEOOXOJMMbBIE YCIIOBHUS: BKJIIOYEHHE BCEX
XUMHAYECKHX 3JIEMEHTOB, OINpeNeNsIeMbIX THUIOM (MapKoil) cIuiaBa; JOMYCTHMMOCTb JIETHPYIOIIMX
XHMHYECKHX JJIEMEHTOB JJIg JaHHOro ciuraBa B cooTBeTcTBHU ¢ ['OCT mmu TY; makcmMainbHOE
OTrpaHMUYEHHUE MpPUMECEHN B cIIaBe W T.I. [ CHMIKEHUS CTOMMOCTH LIMXTHI B €€ COCTaB MOTYT
BKJIIOUaThCsl OoJiee felieBble MaTepuaibl (JIOM, CTPYXkKa M T.I.) C YY€TOM croco0a JINThs, THUIIA
IJIaBWJIBHOT'O arperara, CTEIEeH! 3arpsA3HEHHOCTH KOMIIOHEHTA U T.JI.

3amaya ONTUMU3ALMK COCTaBa IIUXTHI (JOPMAILHO MOXET ObITh IPEACTaBICHA Kak 3a/adya
MOMUCKA AKCTpeMyMa (MUHHUMYMa) CKalApHON JMHEeHHON (QyHkiuu uemu F (cTommocTH) BekTopa
YIPaBISEMbIX MIEPEMEHHBIX (COJCPIKAHHS KOMIIOHEHTOB META/I03aBaIKK) X = (X1,...,Xn):
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min F(X) = c1X1 + ... + CnXn

IpY JIMHEHHBIX (YHKIIMOHAIBHBIX OIPAaHUYCHHUSAX:

ailX1 +...+ ainXn {<=2>} b, i=1,.,.m

U NIPSAMBIX OTPAaHUYEHHUSAX 110 YIPABISIEMbIM IapaMeTpam:

x>0, j=1,...,n,

rze aij — K03 GUIUEHTBHI, ONlpeiesiseMble COePKAHUEM XUMUYECKUX IEMEHTOB B ILIUXTE;

bi — k03 duLmeHTHI, ONpeaeIsIeMble COIEPKAHUEM XUMUYECKUX 3JICMEHTOB B CILIaBE.

[Touck MuHUMyMa JTMHEHHOU TieneBor GyHKIHKH F(X) MOXKET OCYIIECTBISITBCS C MTOMOIIIBIO
YHUCJIEHHBIX METOJIOB JIMHEHHOIO IPOrpaMMUPOBAHUS PEILIEHUS IKCTPEMAJIbHBIX 3a7au.

Pemenue nocraBieHHON 3a/laud MOXKET OBbITh HAlIGHO METOAO0M IpAMOro nepedopa Bcex
BO3MOKHBIX KOMOMHAIIM BEKTOpa YIPABISIEMbIX IEPEMEHHBIX X C HEKOTOPOH 3aJaHHOU
TOYHOCTBI0. O/IHAKO peanu3anus alropuT™Ma npsMoro rnepedopa BO3MOXKHBIX PEIIEHUH ¢ 3a1aHHON
TOYHOCTBIO ONpEAEIsAeTCs HEOOXOUMOCTHIO HCIIOIB30BAHUS BIOKEHHBIX UKIMYECKUX CTPYKTYP,
CYIIECTBEHHO YBEIMUYMBAIOUIUX JUTUTEIBHOCTD PacyeTa.

Hauboiee 23 peKTHBHBIM METOI0M PELICHHUS 3a/1a41 ONTHMHU3ALUHI COCTaBa IUXTHI SBIISETCS
CHUMIIJIEKC-METO/]a, KOTOPBI HpeAronaraeT HNpeABapUTebHOE NpUBeACHUE ee (popMaibHON
MOCTAHOBKH K CTaHJAPTHOW KaHOHUYECKOH (hopMe ¢ n HEOTpPHUIATENbHBIMU MEPEMEHHBIMH (X1, ..,
Xn), rae TpeOyercs MHUHMMM3AIMs JIUHEHHON ueneBod ¢yHkuuu F(X) mpu m nuHEHHBIX
OTpaHUYCHUSX.

@dopmanbHas Mojenb oOmed 3aJauyd JIMHEMHOro MpOorpaMMHpPOBAHUS MHUHMMHU3ALUU
CTOMMOCTH IIUXTHI, IPUBEICHHAS K KAHOHUYECKOMY BHUIY, MOXET OBITh BBIpa)KEHA B MATPHYHOU
dbopme caenyrommm odbpazom: min F(X) = CX,

AX =B,
X>0,

rae C — BekTop K03 (HUIIMEHTOB 1eTeBOl (PYHKIIUU pa3MEpOM n;

A — matpuia ko3hpureHTOB GYHKIIMOHATBHBIX OTPAaHUYECHUN, pa3MepoM (m X n);

B — BekTop-cTON0€11 CBOOOHBIX UJIEHOB OTPaHUUYEHUH, pa3MEPOM m;

X — pacIIMpeHHBIH BEKTOP YIPABIsEeMbIX IEPEMEHHBIX.

B otnuume ot meroma mpsiMoro mepebopa BceX BO3MOXKHBIX KOMOMHaUMi BekTopa X
CHUMIIJIEKC-METOJ] peau3yeT HalpaBiIeHHbI mepedop MOMYCTHMMbIX Oa3HMCHBIX pELIeHUH 110
COOTBETCTBYIOIIUM TOYKAM JOMYCTHUMBIX PEIICHUI B BUJIE€ UTEPATUBHOTO IMTpoIlecca, Ie Ha KaKIOM
miare 3Ha4yeHus MLeneBod (yHKIMM cTporo yoObiBatoT. Ilepexon Mexay KpallHUMU TOYKaMu
JOTTYCTUMBIX PEIIEHUN OCYIIECTBIISIETCS B COOTBETCTBUU C MPOCTHIMU JIMHEHHO-aJIreOpandecKuMHU
npeoOpa3oBaHUsAMHU CHUCTEMBbl OrpaHuyeHMi. I[IoCKONbKY YHMCIO KpaHUX TOYEK JIOIYCTHMBIX
pelIeHnii KOHEYHO, a 1ieneBas (QyHKUMs JuHeiHa, To, nepedupas KpallHue TOUKU B HaIllpaBJICHUU
yOBIBaHUS L1e1€BOH (DYHKIIMU, CUMILIEKC-METO/T 38 KOHEYHOE YHCJIO [IaroB CXOAUTCS K INI00aTbHOMY
MuHUMyMY. [7] OmnpeneneHrve ONTHUMAIbHOTO COCTaBa IUIABWIBHBIX LIMXT, 00€CHeYMBAIOLINX
coJiepKaHue XMMHYECKHX 3JIEMEHTOB B 3a/IaHHBIX NpefesiaXx ¢ y4eToM MX HIpurapa U yrapa,
MIPOUCXOJUT B paMKax ONTUMHU3ALMOHHOIO MOJIETMPOBAHUS JINTEHHBIX OOBEKTOB.

Hcropus mMaTeMaTHUECKOro MOJICIIMPOBAHUS B METAJUIYpPIHM MMeeT Oorarble TpaJulluu B
Poccun. Jlnsg oObekTa MOAENUPOBAaHHS B METAJUIypruu HauOojiee CYIIECTBEHHBIMH SIBIISIOTCA
(U3NKO-XMMHUYECKHE TPOLIECCH], COCTABJIAIONINE OCHOBY TOM WJIM MHOM TexHonoruu. Mozenu
METAJTyPrUuecKuX MpPOIEcCCOB U 0OBEKTOB B MEPBYIO OUEpe/lb BKIIOYAIOT OMHCAHUS XUMHYECKHX
B3aMMOJICHCTBHI, CONPOBOXKIAIOIINE ITH B3aUMOJCHCTBUS SBIEHHS TEIUIO- M MaccolepeHoca,
TUIPOJIMHAMUYECKHE 0COOEHHOCTH padoThl, TeI000MeHHbIe nporecchl U T.4. [1, C. 16].

B coBpeMeHHO# MeTauTypruu, B TOM YHCIIE U B OT€UECTBEHHOM, aKTUBHO BELyTCSl HAyYHbIE
pa3paboTkn APGEKTUBHBIX W ONTUMAIBHBIX TEXHHKO-TEXHOJOTHYECKUX pEIICHWH, Kak B
yIpaBJIEHUH, TaK M B MPOBEIECHUM METAJUTYpPrHYECKUX IPOIECCOB; KaK B COBEPIICHCTBOBAHUU
TEXHOJIOTUH, TaK U B CO3JJAHUH HOBBIX METAJUTYPTHYECKUX arperaTos.

C navana 60-x rr. XX B. coBeTcKuil U poccuiickuii yuensiit Banentun [1aBnosuu Lpmmoban (p.
1933), npodeccop CubUPCKOTO TOCYIapCTBEHHOTO HHAYCTPHAIHHOTO YHHUBEPCUTETA, OJHUM U3
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MEPBbIX HAayaj 3aHUMAThCS MAaTEMAaTUYECKUM MOJEIMPOBAHUEM METAJUTyprUuecKux mporeccos. B
nepuoa 1965 — 1975 rr. Ha GonbIIMHCTBE MapTeHOBCKUX medei Ky3Hernkoro n KaparanauHckoro
METAJUTYPIrHUECKUX KOMOMHATOB OBUIM  YCTAHOBJICHBI —CIIEHUAIM3UPOBAHHBIC  aHAIOTOBBIC
BBIYHCIIUTENIbHBIE YCTPONCTBA AJISi OLICHKH OKHCIUTENbHOM CHOCOOHOCTH Ta30BOHM (has3bl meuu,
JArOIINE 3HAYUTEIBHBIN SKoHOMIYecKuid dpdekr [8].

Hax marematnyeckuM MOAETUpPOBAHHWEM O00€3YyIJIEpOKMBAaHUS CTAlU MPHU HArpeBe U Haj
COBEpIICHCTBOBAHNUEM TEIJIOTEXHOJOTUI OrHEBBIX IIPOLIECCOB B IIPOMBILIUIEHHBIX arperarax
paboTaia COBETCKHII M pocCHiiCKHil TerioTexHuK Muxaitnenko Opuii Eroposuu (1945-2009).
Pazpaborannpie uM B CHOMPCKOM TOCYAapCTBEHHOM HWHAYCTPHAIBHOM YHHBEPCHTETE CIIOCOOBI
HarpeBa MeTajyla M CXKUTaHWSA TOIUIMBA TIOBBICHIIM HSHEProdKOJIOTHUECKYI0 3¢ (HEKTUBHOCTh
TEIUIOBBIX IIPOLIECCOB U YJIYULIWJIA KaYECTBO MPOIYKIHH [5].

B 80-e rr. XX B. Ha 6a3e CHOMPCKOTO rocy1apCTBEHHOIO0 MHAYCTPHAIBHOTO YHUBEPCUTETA
copmupoBanach Hay4yHas Imkona «MaTeMaThyeckoe MOJIEIMPOBAHUE, CO3JIaHUE MPUKIIAIHBIX
WHCTPYMEHTAJIBHBIX CHUCTEM U HOBBIX METAJUTYPTHYECKUX MPOIIECCOB M arperatoB Ha MPUHIUIAX
camoopranmzauun». B ee cocraB Bxomar: C.I1.Mouanos, C.H.Kanammuukos, K.M.Ilakupos;
A.I'.ITaganko, B.H.byuHries, N.A.PriGenko, B.N.Koxemsuaenko, C.}1O.KpacHonepos,
JI.A.EpmaxoBa. Ha ocaoBe MaTtematnueckux mojeineit B 70 — 80-e rr. XX B. BliepBbIe B METAJUTYPrHU
ObutH paszpaboTtanbl TpeHaxepbl «CraneBap», «KoHBepTepmIMK» U Jp., KOTOPbIE BHEAPEHBI BO
MHOTHX Y4eOHBIX 3aBeleHUsX U 3aBojax Poccun, Ykpaunsl u Kazaxcrana, a ¢ 1986 1. G110 B35TO
HampaBlieHHE Ha pa3paboTKy oOydaroluX CHUCTeM s mepcoHanbHbiXx DOBM, a 3arem — Ha
pa3paboTKy IEKTPOHHBIX YIEOHHKOB [6)].

HoBbeiM B mMupoBoii metammypruu B 80 — 90-e rr. XX B. cTano co3iaHue HalpaBICHUS
«MaremMaTH4eCKME€ MOJEIM U HOBbIE METAJUIyprHUYECKUE IIPOLECChl HAa OCHOBE IPUHLIMUIIOB
camoopranuzanun» no uHunuatuse npodeccopa B.IL.Ilpimbana. bein paspaboran u goBeneH a0
peajin3alvy B BUJE ONBITHON YCTAaHOBKU Ha 3amaJHO-CUOMPCKOM METAJLITypruuecKkoM KOMOMHATE B
HoBoky3Helke TpUHIUITHAIBHO HOBBIN HEMPEPBIBHBIN METALTYPrUYECKUI TIPOIECC U arperaT TUIla
COP (camoopraHmsyoomuiics CTpyHHO-3MYJIbCUOHHBIA peakTop). IIpenmyiiectBamu mpouecca u
arperata tuna COP sABIAIOTCA: BBICOKHE CKOPOCTH TeMJIoMaccooOMEeHHbIX nporeccoB (B 100 — 200
pa3 Bblllle, YeEM B KOHBEpTEpE); Majble pa3Mepbl U MaTepuaioeMKocTh arperatoB (B 10 — 20 pas
MEHBIIIEe, YeM B TPaJUIIMOHHON METaTypruu); HU3KUE CKBO3HBIE dHepro3atpatsl (13-15 I'Ix/1);
BBICOKAsI 3KOJIOTUYHOCTh ¥ O€30TXOIHOCTh TEXHOJIOTHH, HCII0JIb30BAHKE B IIMXTE PA3IMYHOIO pojia
MBUIEBUIHBIX MaTepHAIIOB M  OTXOJOB; YIPABISAEMOCTb, YHUBEPCAIbHOCTh, MOOUIHHOCTS;
BO3MO>XHOCTh BBIIIJIAaBKU PA3JIMYHBIX METAJUIOB U pealn3allii HOBOM KOHLENIUU CO3JaHUsI MUHH-
3aBOJIOB M CTPYKTYPHBIX M3MEHEHHH B MeTayutypruu. [Iporecc u arperat ObLTH 3allaTeHTOBAHBI B
OOJIBIITMHCTBE METAJIONMPOU3BOAAIIUX cTpaH Mupa [6]. B 1995 r. Ha koMOuHaTe Obula MogydeHa
nepBas TpyOHas 3arotroBka MHJI3, a B 2005 r. OblIT cAaH B SKCILTyaTallUiO JIBYXIO3UIIMOHHBIN
arperat 1ne4b-KOBIII JIJIsl BHETIEUHON 00pabOTKM MeTallia iepe1 pa3auBkoi Ha nByx MHIJI3.

B nactosmee Bpems B Poccum mpomomkaroTcs paOOThl MO CO3AaHHUI0 MAaTeMaTHYECKHX
MOJIeJIeH ¥ MPOTPAMMHBIX U HHCTPYMEHTAIBHBIX CUCTEM JUIsl pa3pa00TKU HOBBIX METaJUTYPTUUECKUX
texHosoruil. Co3/1at0Tcsi KOMIUIEKChl MAaTEMaTUYeCKUX MOJIeJIE U aBTOMAaTU3UPOBAHHBIX CHUCTEM
MIPOEKTUPOBAHMSI M CO3/IaHUS HOBBIX CHHEPreTHYECKHX METaUTypruuecKuX MPOLEeCcCOB U arperaTon
U UX OOCIyXHBaHHS. DTO TO3BOJISIET peEIIaTh 33Jayd OOECleYeHUs CTOWKOCTH arperatoB C
yTUJIM3alued Teruia, OONbIIOW SKOHOMHMM OTHEYNOPOB, HCKIIOUYEHHE BBIOPOCOB Taza U3
METaJUTyprMuecKoro arperata, mpeBpamias HMX C [OMOIIbI0 KAaTaJIMTUYECKOrO0 CHHTE3a B
9KOJIOTHYECKH YHCTOE MOTOPHOE TOILIHBO.

B cBsi3u ¢ pazBuTHEM HOBBIX OOJIacTell TEXHUKM BO3ZHUKIMU 3a7aud U3YyYEHHUs TOBEICHUS
METaJUIOB U CIJIABOB NP PaIUallMOHHBIX BO3JICUCTBHUSIX, BEChMa HU3KUX TEMIIEpaTypax, BHICOKUX
naBineHusx u T.1. [4]. Takum oOpa3oM, MaTeMaTHYeCKOE MOACITUPOBAHHME KaK MPOMBIIIICHHBIX
MIPOLIECCOB, TaK U TEXHOJIOTMUYECKUX, HAYYHBIX U Ja00paTOPHBIX UCCIIETOBAHUM NMPH MIIAHUPOBAHUU
AKCIEPUMEHTOB CTAHOBUTCS BaXKHBIM B PA3BUTHUU METAJLTYPrUU.
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Jlannast paboTa 3HAKOMHT C HCCIEIOBAHUEM COCTOSHHUS CJOXKHOM CHCTEMBI METOAOM
MaTeMaTUYECKON TEOpUH HEUETKHUX MHOXKECTB. [ omucaHus onepanuii U COCTOSTHUM CIIOKHBIX
cucTeM ObUI TIpUMEHEH MaTeMaTHYeCKWil ammapaT, pa3pa0OTaHHBI B TEOPUU MapPKOBCKUX
CIy4alHBIX mporieccoB. B pabGoTe paccmoTpeH ciydaid s OJHOPOJAHOM MapKOBCKOW IIETIH.
Pe3ynbTarhl mpeacTaBieHbl HE TONBKO aHAIMTHUYECKH, HO M rpaduueckuM Metonom. Mcxons us
MOJTYYEHHBIX PE3YNIbTATOB, ObUT ClI€JIaH BBIBOJA O TOM, YTO MPH MCCIEIOBAHUH CIIOXKHOW CHCTEMBI
TaK)K€ MOXHO MOJIb30BaThCsl MAPKOBCKUMHU CIIy4ailHBIMH MPOLECCAMHU.
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DEFINITION OF A COMPOSITE SYSTEM CONDITION BY THE METHOD OF THE
MATHEMATICAL THEORY OF INDISTINCT SETS

Bregeda A.l.; Garipova V.R.
Scientific adviser Myakushko V.V.
SFTI NRNU MEPhI, Snezhinsk
miss.bregeda@mail.ru; venera.garipova.97@mail.ru

This work shows the research of a condition of a composite system by the method of the
mathematical theory of indistinct sets. The mathematical apparatus developed in the theory of Markov
casual processes was applied to the description of operations and conditions of the composite systems.
In the work, the case for the homogeneous Markov chain is considered. The results are presented not
only analytically, but also in a graphic method. On the basis of the received results it has been
concluded that when researching a composite system it is also possible to use Markov casual
processes.

Keywords: Markov chain, casual process, fazzifikation.

Jns onucaHust onepauuii ¥ COCTOSIHUM CIIOKHBIX CUCTEM MNPUMEHSIETCS MaTEMAaTHYECKHI
amnmnapart, pa3paOOTaHHBII B TEOPUU MAPKOBCKUX CIYYalHBIX MPOIEcCOB. B 0AHOPOIHBIX cucTeMax
BO3MOXXHBIE COCTOSTHUSI MOTYT OBITh ONPEJEICHBI KaK JUCKPETHBIE COCTOSHUS Sj, U BEPOSITHOCTH
cooTBeTcTByOomUX mnepexonoB Pij [1]. IIpumep rpada u MaTpuibl Mepexo OB U3 COCTOSHUS B
COCTOSIHMSI IPUBEACHBI HA PUCYHKE 1.

St
P12 Pis
Sz P23 R 83
Ilpomax / ITlonadanue
Piu P12 Piz....Pmn P11 =0.2 P> =0.1 P13=0.7
Pij= | P Pz P .....Pxn| = Py =0 P2 =0.4 P,3=0.6

.............................. Ps1=0 P32=0 P33=1.0

[Tocine K-ro mrara BEpOSITHOCTH COCTOSIHMS CHCTEMBI OINPEAEISICTCS IO PEKYpPPEHTHOM
bopmyse:

pi(k) = ?:j bj (k— 1)le (1)
Tak, BEpOSATHOCTH pealn3yeMbIX COCTOSHHMI Ha mpumepe pucyHka 1, rae Sl-mpomax, S2- mens
MOBpEX/ICHA, S3 — I1eJIh MOPaXKEeHa, IMOCIIe MePBOro I1ara (BeICTpea):
S1: p1(1)=p1(0)P11 = 1.0x0.2=0.2 (e He TOBpEKAcHA 1 HeMOBpeKIEHHOI OCTaHETCS);
S2: p2(1)=p1(0)P12+p2(0)P22=1.0%0.1=0.1  (memoBpexneHHas W moBpemutcs WU  yxe
MoBpeXkAeHHast 1 moBpeskAeHHOH OCTaHEeTCs);
Ss: p3(1)=p1(0)P13+p2(0)P23+p3(0)P33=1.0x0.7=0.7 (memoBpexnéunas W mnopaxena WU
nospexaéHnas U nopaxena NJIN nopaxénnas 1 nopa:xéHHoi ocranercs)

ITocrne Broporo mara S'1: p1(2) = p1(1)P11 =0.2x0.2=0.04 (manee p1(0)—0);
S 2: p2(2) = p1(1)P12 + p2(1)P22=0.2x0.1+0.1x0.4=0.06;
S3:p3(2) = p(1)P13 + p2(1)P23 + p3(1)P33=0.2%0.7+0.1x0.4+0.7x1.0=0.9 (manee p3(0)—1.0).
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Ha npakTuke B psijie ciiydaeB CII0KHO MOTYYUTh BEPOSITHOCTHBIC XapaKTEPUCTUKHU ITEPEXOI0B
COCTOSIHMI CUCTEM KaK CTaTUCTHUUYECKUE TaHHBIE, MOT'YT OBITh IaHbI KCIIEPTHBIE OI[CHKH [1€PEXO0/I0B,
BBIPKECHHBIC CEMAaHTHUYECKH HIIM B YUCIIOBOM BHUJE, KOTOPBIE MOTYT OBITh MPU3HAHBI KaK HEUETKUE
U COOTBETCTBEHHO 00pabaThiBaThCs MPUEMAMU MaTEeMaTHYECKOW TEOPUU HEUYETKUX MHOMKECTB U
HEUYETKOM JIOTHUKHU.

Jloruka Heuétkoit o6paboTku - Ta xe. Llens (mepeBo) pemenuit ais npumepa (pucyHok 1):

Slo
1-# mar l
2-1i 1ar l S1 vS2 S3
lS’l lS’Z l S’3 lS’Z l S’3 l S’3
Pucynox 2

3amagumMcs BEpOSITHOCTBIO (IKCIEPTHOI OlleHKH ) nmonafanus B ueib: P(1)=0.8.

CoorerctBentno mpomax: Q(1)=1-P(1)=0.2. Drto mnpubImKEHHBIC OIEHKH, CIICACTBUEM
KOTOPBIX SIBIISICTCS pa3NIuHasl CTENICHb MOPAKEHUS 1IeIIH.

Beném daszzudukanuio oneHKH MopakeHUs LENU TPeMs TepMaMH Ha KyCOYHO-THHEHHOU
byHKIUH: S1 — «IpoMax», Sy — «OBPEXKACHUE», S3 — «IOpaXKEHHE» (PUCYHOK 3) U ONpeaeTuM
COOTBETCTBYIOLINE QYHKIMH PUHAIISKHOCTH oneHOK Wi(1) [2].

LoA8t S Ss
- 1 i3 A
S 2
0.4
0 Q(1)=0.2 05 P(1)=0.8 10 P
Pucynok 3

J1y1s IepBOTO 11ara HEYETKME OIIEHKH OIPE/IEIEHbI HCXOMHBIMU JTaHHBIMHU.

PesynbTat mociie BToporo mara (BbICTpelia) B COOTBETCTBUU C JIEPEBOM pEIICHUH (PUCYHOK
2):

- HeuyéTKas OICHKA TOro, YTO IeJb HE MOBPEKAEHA — Jormdyeckas mnemodka S 1=S11&S1o,
ornpezaenseT Ko3PPUINEHT MPUHAJIEKHOCTH K 00beTUHEHHOMY MHOYECTBY:

U, (2) = max(minS;,, minS;;) = max(0.5,0.6) = 0.6
- OIIEHKA TOTO, YTO IEJIb TOJIBKO MOBPEKACHA — JIOTHUYecKas 1ernouka S 2=S11&S»ll S21&So2»:
U2 (2) = max(minS,,, minS;,)ll max(minS,,, minS,;) = max(0.4, 0.6) lmax(0.4,0.5) = 0.6
- OIIEHKA MOPaKEHUS [EH — JorHueckas memouka S 2=S11&S3oll S21&Saoll S31&S30:
Us(2) = max(minSs,, minS;,)ll max(minSs,, minS,;) l max(minSs,, minSs,) =
= max(0.5, 0.6) lmax(0.5, 0.5)lmax(0.5,0) = 0.6
Jedassubukarus pe3yapTaToB JOTHUYESCKUX MTPeoOpa3oBaHuil MPUBEIEHA HA PUCYHKE 4.
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0.3

Y

0 P

Pucynok 4

PesynbraTel npuBenerHoro pacyera P1(2)=0.1, p3(2)=0.9 6au3KH K MOJYYECHHBIM MPSMbBIM
MeToiaM. Beess Oostbiiee 9uciio TepMoB («HEOOIIBIIION MPOMAX», «HE3HAYUTEIIBHOE IIOBPEKICHUE)
U T.J1.), MO)KHO JIaTh 00Jiee TOYHYIO OIIEHKY OOJIBIIETO YMCIIa COCTOSIHUN CHCTEMBI.
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TEOPETUYECKOE UCCJIIEJOBAHUE 'NCTEPE3UCA MATHUTOCTPUKIIUN
MATKHUX ®EPPOTEJIEH

3y0apes A.1O., Yupukos /I.H., 3ydaupos A.D.

Ypanvcxuil pedepanvusiii ynusepcumem umenu b. H. Enoyuna, 2. Examepunoype,
Os3épcxutl mexnoaoeuuecku uncmumym — gunuanr HUAY MUDHU, 2. Ozépck, Yensbunckas obracmo

A.J.Zubarev@urfu.ru, D.N.Chirikov@urfu.ru, AFZubairov@mephi.ru

IpesncTaBneHa TeopeTHYecKass MOJENIb THUCTEpPE3nca MArHUTOCTPHKIUHU (epporesiei ¢
HaMaroHn4uMBarOmMMHrCa YaCTUullaMu, IIEPBOHAYAJIBHO OAHOPOJHO U U30TPOITHO paCpCACICHHBIMU B
yIpyroi Mmarpuiie. BbIsiBieHa TMCTEpE3UCHAs 3aBHCHMOCTH YUIMHCHHS OOpasia OT BEIUYHUHBI
MIPUJIOKEHHOTO MAarHUTHOTO MoJisi. JlJisi MOCTPOEHUsI TEOPETUYECKUX 3aBUCUMOCTEN (PU3MUECKHX
XapaKTEPUCTHK MATHUTHBIX MSATKHX MAaTepHaliOB HCIOJB3YETCS MapajuielibHas Mporpamma Juis
DBM, ocHoBanHas Ha Message Passing Interface.

Kniouesvle  cnosa: KOMIIO3UIIMOHHBIE — Marephalibl; THUCTEPE3MC  MArHUTOCTPUKIIUH
dbepporerneit; rucTepe3rcHas 3aBUCHMOCTb; Message passing interface; mapamiensHas mporpamma
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THEORETICAL RESEARCH OF MAGNETOSTRICTION HYSTERESIS IN MAGNETIC
FERROGELS

Zubarev A.Y., Chirikov D.N., Zubairov A.F.
UrFU, Yekaterinburg, OTI NRNU MEPhI, Ozersk
A.J.Zubarev@urfu.ru, D.N.Chirikov@urfu.ru, AFZubairov@mephi.ru

The theoretical model of magnetostriction hysteresis in magnetic ferrogels with
homogeneously and isotropically dispersed particles is represented. Hysteresis dependence of a
sample extension from magnetic field magnitude is found. Parallel routine based on the Message
Passing Interface for theoretical dependences of physical properties of magnetic soft material
constructing is used.

Keywords: composite materials; magnetostriction hysteresis in magnetic ferrogels; hysteresis
dependence; message passing interface; parallel routine

Komno3uimonHele MaTepuaibl Ha OCHOBE HAaHO- MM MMKPOPa3MEpHBIX YacTHUI] B
nomuMepHor Matpuiie (depporenu, ¢GeppodracTbl, MarHUTOAKTUBHBIC JJIaCTOMEPHl W T.J)
IPEJCTABISAIOT cO00 HOBBIM KJIACC MarHUTOYNPABISIEMBIX MATKMX MaTepuanoB. OTH CHCTEMBI
BBI3bIBAIOT 3HAUMTEIbHBIH HHTEpEC YUYEHBIX U HHKEHEPOB B CBSI3U C YHHMKAJIbHBIM HaOOpOM
(U3MYECKUX CBOMCTB, IEHHBIX JJI1 MHOTUX ITPOMBIIIICHHBIX U OMOMEIUIIMHCKUX TPUMEHEHUH.

DKCIIepUMEHTHI IEMOHCTPUPYIOT CHIIbHBIE TUCTEPE3UCHBIE AP PEKTHI B (EpPOremsix ¢ MATKON
ynpyroit marpuieit (cm., Hanpumep, [1, 2]). Tak, mmpoKue rucTepe3rcHbIC METIN 3aBUCUMOCTU
HanpspkeHne — aedopmanmst Habmroganuck B [1], korma depporens ObUT TOMEMEH B OJHOPOIHOE
MarHuTHOE IMoJjie. B NpOTHUBOMOJIOKHOCTE 3TOMY, B OTCYTCTBUHM IIOJIA Ul TeX ke 00pa3loB
3aBHCUMOCTH HAIPSDKEHUS OT AedopManuu Oblia JTHHEHHOM.

[TprMedaTesbHO, YTO TUCTEPE3UC MATHUTHON BOCIIPUUMUYUBOCTH HE HAOJIIOJANICs U1 CyXOro
MOPOIIIKa MarHUTHOT'O HanoJaHuTeNs. {1 gpepporens mupruHa rucTepe3suCHbIX KPUBBIX THCTEPE3HCa
YBEJIMYUBAIACH C YMEHbIIEHNEM MOy s FOHra nonuMepHoi MaTpHILIb.

[Tocneanue pe3yabTaThl MOKa3bIBAIOT, YTO (U3UYECKask IPUUMHA THUCTEPE3UCHBIX I (HEKTOB
3aKJIF0YAETCs B IEPErPYyNIUPOBKE, MO JEMCTBUEM MarHUTHOIO IOJIS, YaCTHIl B YIIPYToil MaTpHULE.
JleiicTBUTENBHO, HA0IOIEHUS B [2] OKa3bIBAIOT, YTO B M10JI€ YaCTULIBI (pepporeist 00beTUHSIOTCS B
LIENIOYEYHBbIE arperaTsl.

Hamu npezacrasnena teoperudeckas MOJI€b TUCTEPE3NCa MarHUTOCTPUKLIMU (pepporesnelt ¢
HaMarHM4YMBAOIMMUCS YaCTHI[aMH, IEPBOHAYAJIBHO OJHOPOIHO U U30TPOIHO PACIPENEICHHBIMU B
yrnpyroii mMatpuie. Mojenb OCHOBaHa Ha MPEANOJO0KEHUU 00 OObEIMHEHMM HaMarHUYHMBAaEeMBbIX
II0JIEM YacTUL[ B JIMHEHHO-LIENIOYEYHbIE arperaThl. XapakTepHas [UIMHA LENOYEK ONIPENeIsIeTcs
OaaHCOM MEXy CMJIIaMH MarHUTHOTO MPUTSKEHUS YaCTHUI] U YIPYTUMH CUJIaMHU B 1ehopMUpyEeMOit
MaTpulle, NPEMSATCTBYIOIUMHI CTPYKTYpOOOpa3oBaHHUI0. AHaJIM3 MOKa3bIBAET, YTO CPEeIHsAsA JUIMHA
L[ENIOYEK TUCTEPE3UCHBIM 00Pa30M 3aBUCUT OT BETMUMHBI IPUIIOKEHHOTO0 MATHUTHOTO T0J1s1. B cBOIO
ouepeib, HampspkeHUss MakcBeiula, pacTsaruBaronie oOpasen BAOJAb MOJA, W YOpPyrue
XapaKTePUCTHKU KOMIIO3UTA OMPENEISIOTCS XapaKTEepHON JIMHOW IIETOoYeK B KOMIIO3UTE. DTO
NPUBOAUT K TUCTEPE3UCHON 3aBHUCHUMOCTH Y/UIMHEHHMsS oOpaslia OT BEIMYUHBI MPHIOKEHHOTO
MarHMTHOT'O TOJIS.

Jlis moCTpOeHHsT TEOPETUYECKMX 3aBUCUMOCTEH (PU3MUECKUX XapaKTEePUCTHK MarHUTHBIX
MATKHX MaTepuajioB MPU BO3PACTAHMM M YOBIBAHWU HAIPSHKEHHOCTH MAarHUTHOTO TOJS BHYTPHU
KoMIO3uTa paspaborana mnporpamma s OBM «Pacuér rucrepe3nca HaMarHMYEHHOCTH U
MarHMTHON BOCIPHUMMYMBOCTH MATKUX MAarHUTHBIX MarepuanoBy». llpu 3amycke mnporpammbl
MPOUCXOJUT Pacu€T HEOOXOAUMBIX (PU3NYECKUX XapaKTEPUCTUK M 3alUCh MOTYYEHHBIX JTAHHBIX B
TEKCTOBbIE (ailsibl, KOTOPBIE BIOCIEICTBUA MOTYT OBITh BHU3YaJIM3HUPOBAHBI MOCPEICTBOM JIFOOBIX
MHCTPYMEHTOB JUIsl TocTpoeHus rpadukos. [ popmuposanus puc. 1 ucnoaszosano [10 gnuplot.
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PazpaboranHas mporpamma peaiu3yeT MapaielbHble alTOPUTMbl YHUCICHHOTO PEUICHUS
HEJMHEHWHBIX YypaBHEeHMH. [l mMmapayulenbHBIX BBIYMCICHUM HCHoNb3yeTrcs Message Passing
Interface. Jlns pacmapasuienuBaHusi TNPUMEHSETCS METOJA NPOCTPAHCTBEHHOH JEKOMITO3HIIMU
paboueii o6nactu, To ecTh pacnapajuieIuBaHue MIPOU3BOIUTCS MyTEM pacIipe/ie]ICHHs BbIUMCICHUM
Ha OTpE3Kax, 110 IPOLECCOpaM.

Pa3zpaborannas napasienbHas nporpaMmma Moka3bIBaeT cBOIO 3()PEeKTUBHOCTD MO CPABHEHUIO
C mocJieioBareNnbpHON nporpamMmoii. Tak, Hanpumep, Ha kKoMmmbioTepax MacBook Pro yckopenwue,
M0JIy4aeMoe MPHU KCIIOJIb30BAHUHU MapaJIEIbHOTO aIropyuT™Ma Uid 4 MpoLeccopoB, 0 CPAaBHEHUIO C
MOCJIeIOBATEIbHBIM ~ BapUaHTOM BBINOJHEHUs BbIYMCICHUM, cocTtaBiaser 2,25. Ilpu sTom
3¢ (HEeKTUBHOCTH UCTIOIB30BAHUS MapalIeIbHBIM AITOPUTMOM 4 MPOLIECCOPOB cOCTaBiseT 56%.

Hamm pesynpTaTsl pacuéToB OTHOCHUTENBHOIO Y/UIMHEHHS OOpPAa3lOB U COMOCTAaBJIEHUE C
SKCIIEPUMEHTaIbHBIMU JJAaHHBIMH [ 1] TipeacTaBiieHsl Ha puc. 1.

Crnemyer OTMETHTH, YTO OOBEMHAS KOHILIEHTpAIMS YacTHIl B 0Opaslax, MCIOJIb3YeMbIX B
skcnepumMenTax [ 1] cocrasmisina 30%. [l TakMX CUCTEM € TAaKOW BBICOKOM KOHLIEHTpaluen Bpsl JIh
MO’KHO 0KHJIaTh 00pa30BaHUS JIMHEWHBIX IIETIOYCUHBIX arperaToB — MOYKHO 0KHJIaTh 00 TUHEHHE
YacTUIl B TOIMOJIOTMYECKU CIIOKHBIE aHM30TPOIIHbIE CTPYKTYpbl. TeM He MeHee, MpeAcTaBlIeHHAs
MOJI€JIb, HECMOTPsI Ha NPOCTOTY, BOCIPOU3BOAUT OCHOBHbIE (DPHU3HUECKHE OCOOEHHOCTU
HKCIIEPUMEHTAIbHBIX PE3yIbTATOB — a WMEHHO, TMCTEPE3UCHYIO 3aBUCUMOCTH OTHOCUTEIHHOIO
VIJIMHEHUST & KaK (DYHKIHMIO OT HANpsOKEHHOCTM BHEIIHETO0 MarHuTHoro moiist  Ho, a Takke
TEHJCHIIMIO HACBIIEHUS OTHOCUTENBHOTO YVIMHEHHUS TPU YBEIMYEHUH HAMPSHKEHHOCTH
MarHuTHOrO Tmoyist. [lo mOpsAKy BeIMYMHBI HAIM PE3yJIbTaThl HAXOASATCS B COIMVIACHUHM C
AKCIIEPUMEHTAIBLHBIMU JaHHBIMU [ 1] (MOATOHOYHBIE TapaMeTpPhl He OBLIU HCIOIb30BaHbI).

0.12 . 0.12
0.1 0.1 =
0.08 0.08 =
w 0.06 o, 0.06
0.04 8 0.04
0.02 0.02 3
0 0 .
1 | | | | | | |
0 02 04 06 08 1 1.2 0 02 04 06 08 1 1.2

,uOHD: T DuOHOJ T

Pucynok 1 — 3aBUCHMOCTE OTHOCHUTEJIBHOTO YIUIMHEHUS € epporess OT HaNpsLKEHHOCTH BHELTHETO
marautHoro noins HO. JIuauu — Teopust, Touku — sKcriepuMeHT. JInaus 1 — MarHuTHOE 10J1e BO3pacTaeT;
JUHHUS 2 — MarHuTHOE noJsie yosiBaeT. [lapamerpsl cucteMsl: 00b€MHas KoHIEeHTpausa yactun ¢ = 0.30;

monayib FOura ynpyroit matpuisl E = 140 kPa; HavyanpHas MarHuTHast BOCIPUMMYKBOCTE MaTepraa YacTHIl
xp = 100; HaMarHMYEHHOCTh HAChIIIIEHUsT MaTepraiia yactur Ms = 1650 kA/m; ¢popm-pakTop obpasua r =
0.33 (;1eBbrit pucynok) u r = 1.03 (paBbIil pUCYHOK).

Pabora ObL1a BeIOSTHEHA NTPH (prHAHCOBOM noiepkke rpanToB PODU 16-58-12003, 16-53-
12009, 16-32-00019 w™monm a, W mporpaMMbl MHHHCTEpCTBAa 00pa30BaHUS W HAYKH, MPOEKT
3.1438.2017/PCh.
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MOJIEJMPOBAHUE NMPUJOHHBIX YACTEN BOCXO/ISAIINX 3AKPYUYEHHBIX
IHOTOKOB B CTAIHMOHAPHOM IIVIOCKOM CJIYYAE

Kpyrosa IN.10., Onpermko O.B.

Creorcunckuti puzuxo-mexnuueckuti uncmumym — guauan HUAY MUDOU
2. Cueorcunck, QYenabunckas obnacmeo

Y Krutova@mephi.ru

[IpupogHoe sBiIEHME TOPHANO, HM3BECTHOE CBOEH pa3pyIlIMTEbHONW CHIIOW, SBISETCS
00BEKTOM HM3y4YCHHS] MHOTHX y4eHBIX. J[OCTyIHas 4acTh JaHHBIX HATYpHBIX HAOIIOJCHMIA 32 STUM
MIPUPOIHBIM SIBJICHHEM CHCTEMaTH3MpOBaHAa U coOpaHa B Tak Ha3biBaemylo mikany Dymsutsl. B
YAaCTHOCTH B HEW YKa3blBACTCA IIMPUHA TOJIOCHl pPa3pyll€Hus i1 TOPHAAO pPa3JIMYHOU
MHTEHCUBHOCTH, a U3 T'a30IMHAMHYECKUX [1apaMeTPOB MPUBEICHBI TOJIbKO 3HAYEHUSI MAKCUMaJIbHOU
ckopoctu Berpa. bayrunsim C.II. mpemioxkeHa u oOOCHOBaHa paHee HE BCTpEYaBILAsCA CXEMa
BO3HUKHOBEHHUS U YHKIIMOHUPOBAHUS MPUPOAHBIX BOCXOIALINX 3aKpydeHHBIX TOTOKOB (B3I1) Tnmna
TOPHAJI0 ¥ TPOITMYECKOTO ITUKIIOHA. B MaHHO# paboTe Ha OCHOBE ATOW CXEMBI H HCXOJIS UX JaHHBIX
wKanbl Qya3UThl paCCUUTAHBI 3HAYEHUS BCEX Fa30AMHAMUYECKUX ITAPAMETPOB B MPUJOHHBIX YaCTAX
TOPHAJI0 Pa3JIMYHON MHTEHCUBHOCTH.

Knrouegvie cnosa: cucrtemMa ypaBHEHMM Tra30BOMl JuHaMuku, cuia Kopuonmca, mikana
@ya3uThI, 3aKpyTKa rasa.

MODELING THE BOTTOM PART OF THE RISING SWIRLING FLOWS IN A
STATIONARY PLANE CASE

Krutova L.Y., Opryshko O.V.
SPhTI NRNU MEPhI, Snezhinsk
Y Krutova@mephi.ru

Natural phenomenon of tornadoes, known for its destructive power is the object of study of
many scientists. Available data of the field observations of this natural phenomenon is systematized
and collected in the so-called Fujita Scale. In particular it indicates the destruction bandwidth for
tornado of varying intensity. As for gas dynamic parameters, only the maximum wind speed is given.
Bautin S.P. proposed and justified previously not encountered the scheme and operation of the natural
occurrence of the rising swirling flows (RSF) type tornadoes and tropical cyclones. In this paper, on
the basis of the scheme and Fujita Scale data the values of all gas-dynamic parameters in the bottom
parts of the tornadoes of varying intensity are calculated.

Keywords: system of equations of gas dynamics, the Coriolis force, Fujita Scale gas, twist.

JIOBOJIBHO 4acTO B MPUPOJIE BCTPEUACTCS HHTEPECHOE aTMOCHEPHOE SIBICHUE — BOCXOISIIINE
3aKpy4YEeHHbIE TOTOKH BO3/1yXa, TaKMe KaK BUXPHU, CMEPYM, TOPHAI0, UMEIOUIUX PsJI 0COOBIX
xapakTepucTuK [1]. Buxpu BO3HHKAIOT W3 OOBIYHOTO MOJHUMAIOIIETOCS BBEPX TEIJIOTO TEUCHUS
BO3/1yXa, HAarpeTOro COJIHIIEM, KOTOPBIA IPHU ONpPEIETEHHBIX YCIOBUSX PA3TOHSETCS 10 BBICOKHMX
CKOpOCTEMN, KOTOPBIN pa3pyIlIaeT BCE HA CBOEM ITYTH.

Cxema BO3HMKHOBEHHUS MPUPOJIHBIX BOCXOJSAIIMX 3aKPYUEHHBIX NMOTOKOB THIA TOPHAAO U
TPOTIMYECKOTO ITUKIIOHA, paHee He BCTpevaromiascs, Oblia mpeaiokena u ooocHoBana bayruasiv C.
I1. [1] (cm. takxe [2]). Jns maTeMaTHYECKOTO MOJAEIMPOBAHUS TEUEHHUE Ta3a B MPUJIOHHON YacTu
TOPHA/I0, HWCIOJIb3YyeTCS B KA4YeCTBE JAHHBIX HATYPHBIX HAONIOJCHUN 3a TOPHAIO Pa3IMYHON
WHTEHCUBHOCTH, IKana Dym3utel [3], Takxke pacmmpeHHas mkara Dym3uTel, rae cobpaHa u
CHUCTEMAaTHU3UpPOBAaHA JOCTYITHAs YacTh JAaHHBIX HATYpHBIX HAOMIONEeHWW 3a TOopHamo. B Hei
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YKa3bIBAa€TCsl 3HAUYEHUE IIMPUHBI TOJOCH! pa3pylIEHUs A TOPHAAO Pa3IM4HON MHTEHCHUBHOCTH,
TaK)K€ 3HaYCHHE MaKCUMAJIbHOW CKOPOCTH BETPA.

Jis cucteMbl ypaBHEHHMH ra3oBOM AMHAMHUKM Oblla TOCTaBlieHa OfHA 3amada Komm c
HAYaJIbHBIMU YCIIOBHSIMH, 33JaHHBIMU HA TOPHM30HTAIBHOM miuockoctd Z = 0 s maxoxnenus
3Ha4YeHUH Cg, g, Vg,

3anava Komn pemanacsk ¢ momouipio ssBHoro meroaa Pynre-Kyrra 4-ro nopsiika TO4HOCTH,
Ha Ka)kJIOM IlIare HaXOJAWINCh 3HaYeHUs K03(p(HUuIueHToB g, Ug, Vp.

T T T
B paborte npescTaBieHbl pe3y ibTaThl BRIYUCICHUH 11 yri1oB ¥ = = ¥ = —, 1 = —, mmpoTsl,

B KOTOPBIX (YHKIIMOHHUPYIOT TOpHaHO. [IprMephl MOKa3bIBAIOT 3HAYEHUS Ta30IMHAMHUYECKHX
rapaMeTpoB Juist TopHano kiacca F30 U Tponmuueckoro IMKIOHA, a TAaK)KE CPAaBHUTENIbHBIN aHATN3

ra3oMHaMUYECKUX XapaKTEPUCTUK BCEX KIACCOB TOPHAAO IO PACIIMPEHHOM wIKane Pyn3uThl 1JIs
™ T

YEIOB: ¢, 3, 5
IIpoBeneH pacueT KWHETHYECKON HEPTUU TOPHA0, KOTOPask MOXKET OBITh Pa3oKeHa Ha JiBe

OCHOBHBIC COCTABJIAOIINUC: paJUAIIBHYIO 1 OKPYKHYIO.

W= W, + W, (1)
dopmya 1S pacyera KI/IHCTI/I‘ICCKOI/I SHEPIHH NPE/ICTABICHA HHKE:
= T?..'_r n c*" (Pl (r)rdr + _I"?"‘“L er=* (r)v?(r)rdr. (2)
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ABTOMATHYECKHI KOHTPOJIb PABOTHI OGOPYJIOBAHUSA
3akuposa H.B., BypmatoBa A.A., BeGep B.A.

Tpéxeopuwiti mexnonocudeckuti uncmumym — unuan HUAY MUDHU
2. Tpéxeopnvui, Yensabuncxasn obracmo

vebervera@gmail.com

B crarbe paccmaTpuBaeTcs mpobieMa HeCBOEBPEMEHHOTO TEXHHYECKOTO 00CTyKUBaHUS HA
ABTOMATHUYECKUX JIMHHUSAX MPOUW3BOJCTBA Kabens. J[ms pemieHust mpobieMbl MpeioKeHa CucTeMa
ABTOMATUYECKOTO KOHTPOJISI 000pYyIOBaHUS.

Kniouegvie cnosa: aBTOMaTH4eCcKHe JIMHUU, HPOU3BOJACTBO Kaless, aBTOMaTHYECKUI
KOHTPOJIb, KOHTPOJIb TEMIIEPATYPHI.
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AUTOMATIC CONTROL OF THE EQUIPMENT OPERATION
Zakirova N.B., Burmatova A.A., Veber V.A.
TTI NRNU MEPhI, Trekhgorny
vebervera@gmail.com

The article considers the problem of untimely technical maintenance of automatic cable
production lines. To solve the problem, the system of automatic equipment inspection is proposed.
Keywords: automatic transfer lines, cable production, automatic control, temperature control.

Pabora opueHTMpOBaHa Ha OJHO U3 CaMbIX KpPENKUX MNpeAnpusatui Hamero ropoga 3A0
«IIpomcTpoiikabenp» wianM Kak ero cokpamieHHo HazpiBaioT I[ICK. KaGenpHO-TIpOBOIHUKOBAS
npoxaykius [ICK xopomo u3BectHa norpedurensm Ypana, Cubupu, Jansnero Bocroka u crpan
CHI'. Tlpennpusitue mpou3BoauT okojio 70 BumoB u 670 TumopazMepoB KabeIbHO-TTPOBOIHUKOBOM
npoaykuuu. llexa 3aBojila yKOMIUIEKTOBAaHBI CaMbIM COBPEMEHHBIM 00opyaoBaHueM u3 ['epmanum,
Opannum, bensrun, [Beinapun. Bech TEXHOTOTHYECKUN MPOIECC MTPOU3BOJCTBA 00CCIICUHBAIOT
aBTOMaTtndyeckue nUHUM. [lomHas aBTOMaTH3alvs MPOW3BOJCTBA MAKCUMAIBHO OO0CCIICUYUBACT
BBINYCK MPOAYKLHUU C MOCTOSHHBIM yPOBHEM KadyecTBa, YEro OY€Hb HEMPOCTO JOOHUTHCS, CTPOA
MPOU3BOACTBO U3 OTAEIBbHBIX ONEPALMOHHBIX YYaCTKOB.

OCHOBHBIMU JOCTOMHCTBAMHM aBTOMATHYECKUX JMHUN IPOU3BOACTBA SIBISIOTCS BBICOKAS
MIPOU3BOIUTENBHOCTD, OBICTPOICHCTBUE, TOUHOCTD.

IICK ¢ camMOro OCHOBaHHMsI CTPEMMTCS] OCHAIIATh CBOU MPOMBIIIJIEHHbIE TUIOMAAKA CaMbIM
COBPEMEHHBIM OOOpPYJOBAaHMEM, IOBBIIIAsI TEM CaMbIM KadyeCTBO MPOAYKIMU. OgHAKO elie He
CYLIECTBYET TaKOl TEXHOJOTMU MIPOU3BOJICTBA, KOTOpas Oblna Obl crocoOHa yOepeub cebs OT
HETIPEBUICHHBIX CUTYaIlui U YeJIOBEYECKUX OIIMOOK.

[TonoMKH ¥ HEUCHPABHOCTH OOOPYAOBaHHS OOBIYHO BO3HHMKAIOT HU3-32 HEHU3MEHHOTO
YyeloBeueckoro (¢akropa W HEAOCTAaTOYHOTO (HECOBEPIIEHHOTO) KOHTPOJIS TEXHHUYECKUX
napameTpoB. PacmpocTpaHeHHOH TMONIOMKOM mpu paboTe aBTOMATHUECKHUX JMHUN SBISETCS
W3HAIIMBAaHUE TOIIIUIMHUKA. TOJBKO PEryasipHBIM U CHUCTEMATHUYECKHH OCMOTp TMOJIITUITHUKA
MO3BOJISIET CBOEBPEMEHHO BBIIBUTH NPU3HAKM €ro H3Hoca. B HacTosIiee BpemMsi OCMOTP
MOAIIUITHUKOB OCYIIECTBIISIETCS BU3YAIbHBIM OCMOTPOM MOAIIMITHUKA MacTepaMu MPEANPUSITHS.
[IpuHsATHE YETOBEKOM OIIMOOYHBIX WU aJOTHYHBIX PEIICHUI 3a4acTyl0 MPHUBOJIUT K IOJHOMY
BBIXOJ1y M3 CTPOS MOIINITHUKOB, a MHOT/Ia U OO0 B pabOTe ABUTATENICH U BBIXOJIY U3 CTPOS LIEITBIX
nuHui. ClenyeT OTMETUTh, YTO IUIAHOBO-TIPEAYIPEAUTEIbHBINA PEMOHT BCEI/1a 3HAYUTEIBHO MEHEE
3aTpaTHbIN, YeM BHEIUIAHOBBIM. BBIXOM M3 CTpOs ABHrarels, Kak pe3yJbraTa HECBOEBPEMEHHOIO
oOHapyKeHHsI U3HOCA MOALTUITHIKA, MPUBOANT K MOKYIKE HOBOTO OJIOKAa CTOMMOCTRIO mopsaka 500
000 pybGuei.

C uenpio TOBBIIIEHUS KayecTBa KOHTPOJS TEXHUYECKHX MapaMeTpoB 00OpyAOBaHHS Ha
JUHUAX TPOM3BOJCTBA HaMH OBLJIO PEHIEHO PAacCMOTPETh BO3MOXKHOCTh  TOCTPOCHUS
ABTOMATU3MPOBAHHON CUCTEMbI TEXHOJOTMYECKOTO KOHTPOJIS TeMIlepaTyphbl MOIIIMITHUKA, BEIb
MMEHHO U3MEHEHNE B TEMIIEPATYPE CBUIECTEIBCTBYET O HATM4YUKU u3Hoca. Ha starne nmpoexktupoBaHus
OBLIO OMpEeNeNeHO, YTO HEMOCPEICTBEHHO Ha MPOW3BOJCTBEHHOW JIMHUU JOJKHBI IPOBOJIUTHCS
3aMepbl TEMIIEPATyPhl, TOKA3aTeIH I0JKHBI TIEPe/IaBaThCsl HA aBTOMATU3UPOBAHHOE pabodee MECTO.
Takum 00pazoM, T peanu3aiuy KOHTPOJIS TEXHUYECKHUX IMapaMeTpOB HaM MOHAJ00UTCS cucTeMa
W3 YAAJCHHBIX JAaTYMKOB M MOAYJs OECIpOBOJAHOW TEpenadd AAaHHBIX. APXUTEKTypa CHCTEMBI,
anmapaTHOEe M MPOrpaMMHOE OOecredeHre MOKHBI 00eCTIeunBaTh NATbHEHUIITYI0 PACITUPSIEMOCTh
CUCTEMBI JIJ1s1 JOOABJICHUSI HOBBIX JIATYNKOB M HOBBIX BO3MOYKHOCTEH.

PaccmoTpuM cripoeKTUPOBAHHYIO CHUCTEMY KOHTPOJS TEMIIEpaTypbl HA MPOU3BOJICTBEHHOU
JIUHUU.
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JlaTynky, ycTaHOBJICHHBIE HAa KOPITycaxX YCTPOWCTB, MPeoOpa3yroT (pu3nueckue u3MeHEHHs
TEMIIEPATYPHl B DJIEKTPUYECKUE CUTHAJIBI. MHUKPOKOHTPOJUIED CUMTHIBAET AAHHBIE C NATYUKOB H
yIpaBIseT nepeadeil JaHHbIX Ha OJIOK MOHUTOpUHTA. [IprueMHUK moTydaeT TaHHbIE U IEpeaaeT ux
K OJOKYy JIOKaJbHOIO KOHTpOJsA. bBJIOK MOHMTOpHMHIa [d0JDKEH OToOpaxaTh, 3aluChlBaTh U
aHaJIM3UPOBATh JlaHHbIE. biIoK-cxema cucTeMbl Moka3aHa Ha puc. 1.

P HCYHOK 1 — briok-cxema CUCTEMBbI JAUCTAaHIMOHHOI'O YIIPABJICHUA U KOHTPOJISA TEMIIEPATYPHI.

[lepenaua gaHHBIX MOXET OCYIIECTBIATHCS KAaK C MOMOLIbIO IPOBOJHBIX, TAK U C TIOMOILIbIO
OecripoBOIHBIX KaHaJoB. [Ipeanaraemas cuctema OyzeT pean3oBaHa Ha OECIIPOBOTHBIX KaHATAX.

OO6paboTka MOCTYMAOUINX CUTHAJIOB OYAET MpOoU3BeJeHa ¢ MOMOIIBIO CPebl BU3yalbHO-
rpaduyeckoro mnporpammupoBanus LabView. Bonbiioe koiaudyecTBO OMOIMOTEK JIaHHOTO
NPUKIAQAHOTO  IPOTPaMMHOrO  oOecredeHusi, pa3paboTaHHBIX Uil  B3aUMOJAEUCTBUS  C
00OpYJIOBaHUEM pPA3IUYHBIX MPOU3BOAUTENEH, TO3BOJSET OYEHb OBICTPO H  KOMQOPTHO
IPOTOTUIIMPOBATH PEIICHUS PAa3IMUYHBIX 3a/1a4, B TOM YHUCIIE U TEXHOJIOTUYECKUX MTPOIECCOB.

Cucrema aucnerdepusanuu OyaeT coiepkaTbh LMK cOOpa JaHHBIX, UK BU3yalu3alud U
LIUKJ coXpaHeHus pe3ynbraToB. L{uki cOopa naHHBIX cobupaeT MHPOPMAILHIO CO BCEX AATYMKOB,
YCTaHOBJICHHBIX Ha TEXHOJIOTUYECKOM 000pynoBaHuH. LIuKi BU3yanuzanuun JojkeH o0padaThiBaTh
U BBIBOAMTH JaHHbIE, COOpaHHbIE IMKJIOM cOopa JaHHBIX B BHJIE TOKAa3aHUN HHIMKATOPOB WU
rpadMKoOB Ha JIMIEBYIO IaHENIb BUPTyaJabHOro nprubopa. LMKk coxpaneHus: pe3yabTaToB COXpaHsIeT
U3MEpEeHHbIe MapaMeTpbl uchbITaHusd B (aiin. J[nsg obnerueHust 3ajaud aHaiu3a pe3yJbTaToB
HE00X0IMMO 0053aTEIEHO PEAYCMOTPETh TAOIUYHOE U rpanIecKoe MPECTaBICHHE PE3yIbTaTOB.
Cuctema JODKHA MpeaycMaTpUBaTh TPEBOXKHBbIE OMOBEIIeHUS. Eciau moka3aHus Temmeparypsl
JOTTYCTUMBI, TO PAaCChIIAETCS CUTHAJ TpeBorH omneparopy (Puc.2).
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Pucynok 2 — brok-cxema anroputmMa u3MepeHus: TeMIepaTyphbl.

IIpoBeneHne KOHTPOIIS B PEKUME PEATbHOIO BPEMEHU € IIOMOLIBIO IIPOEKTUPYEMOMN CUCTEMBI
JaCT BO3MOKHOCTb CJIEIUTD 38 YBEIMUUBAIOIUMCS CO BPEMEHEM U3HOCOM JIETAJIE M CBOEBPEMEHHO
3aMEHATD UX.
CoznaBaemasi cucTeMa MO3BOJIUT B Pa3bl MOBBICUTH KAUECTBO KOHTPOJISI TEXHUUYECKUX IMapaMeTPOB
HETMOCPEJCTBEHHO BO BpeMsi paboThl aBTOMAaTHUECKUX JIMHUNH TMPOMU3BOJACTBA KabeNIbHO-
MIPOBOAHUKOBOW MpoaAyKUuuU. Pa3paboTaHHBIM NMPOEKT MMEET MPaKTHMUYECKYH0 LIEHHOCTh U Oyner
peann3oBaH Ha pacCMaTpUBAeMOM Npeanpuatuy. He HCKIrOYaeTcss BO3MOXKHOCTH JaJbHEHIIEro
COBEPIICHCTBOBAHUS CHCTEMBI JUII KOHTPOJISL JONOJHUTENIBHBIX I1APAMETPOB 10 IKEIAHUIO
3aKa3yuKa.

WH®OPMAIIMOHHASI CUCTEMA YUYETA CPEJCTB KPUIITOTI'PA®UYECKOM
3AIIUTHI THOOPMAIIMU U DJIEKTPOHHO-IIU®POBBIX MOJAMUCEN

Kynuxosckas A. C.

O3épcxuti mexnoaoeuveckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yensbunckas ooracmo

Pa3zpaGorana wuH(pOpMaIMOHHAsE CUCTEMA, MO3BOJSIONIAS CBOEBPEMEHHO OTCIIEKUBAThH
OKOHYaHUs CPOKOB JIEHCTBUS cepTU(UKATOB 3IEKTPOHHO-IM(poBbIX noanuceit (DLII), usmenenus
MepCOHANbHBIX JaHHBIX BrajenbleB DI, obecrieunTs 0JHOBpEMEHHYIO pabOTy B HEl HECKOJIBKUM
MOJIb30BaTENSIM U (POPMHUPOBATH PA3TUYHBIE BUABI OTUETOB.

Kniouesvie cnosa: nHpOpMallMOHHAs CHUCTEMA, CPEICTBA KPUNTOrpauuyecKodl 3aIluThI
uHpopMaluu.
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CRYPTOGRAPHIC INFORMATION PROTECTION FACILITIES AND DIGITAL
SIGNATURES ACCOUNTING INFORMATION SYSTEM

Kulikovskaya A.
OTI NRNU MEPhI, Ozersk

Multiuser cryptographic information protection facilities and digital signatures accounting
information system is developed. The information system provides for personal data processing,
digital signatures periods of validity tracking, reports preparation.

Keywords: information system; cryptographic information protection facilities.

Ha ceromHsmHuii [€Hb MOYTH HA BCEX NPEANPUATHUIX IPUMEHSAIOTCS CHUCTEMBI
kpunrorpaduueckoi 3ammtsl uHGopmanun (CK3U) u snexrponno-undpossie moamnucu (DLIT).
OUII HeoOxoauma JUisi MOANUCAHUS DJIEKTPOHHBIX JOKYMEHTOB, 3allUThl OT H3MEHEHHUS WU
noJIeNTIKM MH(pOpPManuu B JOKyMeHTe, moarBepkiaeHust aBropctBa. CK3UW mpennasnadena mist
3amuThl  uHQoOpManuu (mudpoBaHus) mepeAaBaeMold MO KaHaiaM cBsi3u. CBOEBpEMEHHOE
OTCJIOKMBAHUE OKOHYAHHs CpOKOB peiicTBusi cepruukaroB DI, m3aMeHeHHsS NepPCOHAIBHBIX
nanublx BiazensiieB Ol u omeparuBHbi gocTyn K uH(OpManuud [IaHHOW oOnactu 06e3
LEHTPAJIU30BAaHHOTO XPAaHEHUS M COOTBETCTBYIOIIEH 0O0pabOTKM SBISETCS MPOOIEeMaTHUYHBIM.
Pemenniem 3Toii npoOiemsl siBisieTcs co3aanue nHdopmannonHon cuctemsl «Yuer CK3U u DUII».

Pazpaborannas nungopmMainoHHas CucTeMa Mmo3BOJISIET:

1) yuuteiBath DIIIT 1 cepTrduKaThl Ha MPEANPHUATHH (OTCACKHUBAHUE OKOHUAHHS CPOKA

UX JENCTBUS, KOMY IPUHAJIEXKAT, U1 KAKOW CUCTEMBI, I/1€ YCTAaHOBJIEHBI U T.1.);

2) omoBeriath 00 WCTEYCHHH CpPOKAa JCHCTBUS CEPTUPHUKATOB C IEIbI0 HUX
CBOEBPEMEHHOT'O MPOJICHUS;

3) omoBemate 00 U3MEHEHHUAX Y PAOOTHUKOB MPEANpPUATHS (MMEIOIIUX CEPTUDHUKATHI
OIIT) mepcoHaNbHBIX MaHHBIX ((haMUIus, UMs, OTYECTBO), MTOAPA3ILICHUS, a TAKKE
YBEIOMJISITh B CIydae YBOJIbHEHHUS paOOTHUKOB. B NMaHHBIX ciy4asx cepTu(uUKar
CTaHOBUTCS HE JIEWCTBUTENBHBIM U €r0 HEOOXO0IMMO aHHYJIUPOBATh;

4) (hopMHPOBATh PA3THYHBIC BUIBI OTYCTOB;

5) BecTH ayauT BCeX M3MEHEHHH TaHHBIX, BHOCHMBIX TOJIb30BATEIISIMU;

6) oOecreunTh OHOBPEMEHHYIO pabOTy B HEll HECKOJIBKUM MOJIb30BATEIISIM;

7) HaCTPOUTH MHTEPPEHC KIMSHTCKOTO MPUIIOKESHHUS MO/ KAXKIOTO MMOJIb30BATEIIS.
NudopmannonHas cuctema mpeycMaTpuBaeT BO3MOXKHOCTh THOKOTO pa3rpaHUYeHUS TIpaB J0CTyIIa
MoJIb30BaTeIel K XxpaHuMoil nHpopMannu. Takol moaxos oOecreyuBaeT 3allUTy XpaHsIIEncs u
oOpabarbiBaeMoil mHpopmanuu. PasrpanudeHue AocTyna K OOBEKTaM ONpEIENsieTcs CIHCKOM
ponen.

CUCTEMA MOHUTOPHUHT A HEPEMEIIIEHHFI PABOYUX CTAHHHFI B CETHU
Hosropoauesa A.A.

Ozépcruti mexnoaocudeckuil uncmumym — ¢unuan HUAY MUDOU
2. O3épck, Yensbunckas obracmo

Pa3paboTana cucreMa MOHMTOpPUHTA MEepeMeIIeHUil pabounx cTaHIui B ceTd. OHa COCTOUT
U3 CIyXObl CKaHMPOBAaHUS M aHajIM3a CETH U MPOrpaMMbl MOHHUTOPUHIA JUIS B3aUMOJECHCTBUS
MIOJIb30BATENIS C PE3YJIbTaTaMU PAOOTHI CITYKOBI.

Pa3zpaboranHas cucreMa Mo3BOJIIET OTCISKHUBATh U3MEHEHUS B CETH Ha YPOBHE KOHEUHBIX
YCTPOMCTB; BECTH XPOHOJOIMID MECTOIOJOKEHUS YCTPOMCTB M HM3MEHEHMsT Ha IOpTax
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KOMMYyTaropa; (GopMupoBaTh OTYETHl (KapTa YCTPOMCTB, KapTa KOMMYTAaTOpPOB), COAEpKAIIne
HE0OX0UMYI0 HH(OPMAITHIO.
Knrouegvie cnosa: cucrema MOHUTOPUHTA; KOMITBIOTEPHBIEC CETH.

LOCAL NETWORK WORKSTATIONS MOVEMENT MONITORING SYSTEM
Novgorodtseva A.A.
OTI NRNU MEPhI, Ozersk

Local network workstations movement monitoring system is described. It consists of the
network scanning and analyzing service and the tracking program for interaction between the user
and service results. The system tracks any device changes in local network, logs changing of device
locations and changing of switch port values.

Keywords: monitoring system; local network.

C yBenuyeHweM MaciiTaba CeTH MPEANpHATHS BCE OCTpee BO3HHKAeT mpoljema ydera u
KOHTPOJISl CETEBBIX YCTpOUCTB. Hampumep, nannas mpodiemMa MOKET BKIIIOYATh B ce0sl CIIEAYIOIINe
ACTIeKThI:

- JIMarHoCTUKa JMHUM CBA3€M M aKTUBHOIO CETEBOro OOOpPYAOBaHHUS C OIOBELIEHHUEM O
BO3HUKAIOIIUX HEMOJaIKax;

- UHBEHTApU3allisgd aKTUBHOT'O CETEBOIO 000pYyJI0BaHMs (KOMMYTATOPbl, MAapIIPyTHU3aTOPBI,
MOJIEMBI U T.J1.) U KOHEUHBIX y3JI0B ceTH (padoune CTaHIIMH, CEPBEPHI, TPUHTEPHI);

- KOHTPOJIb CETE€BOW HH(PACTPYKTYpPHI C WENbI0 OOHAPYKEHHS HECAHKIMOHHWPOBAHHBIX
MOJKJIFOYEHUH YCTPOMUCTB.

Kak mnpaBumo, s pemeHus 3TOW NpoOJIEeMbl MPHUMEHSIOTCS pPa3IUYHBIE CHUCTEMBI
MOHHMTOPHHIA CETEH.

[lenpto nmaHHOW pabOTHI SIBISIETCS pa3paboOTKa CHCTEMbl MOHUTOPHWHTA TepeMeIieHUui
pabouux ctaHuuit B cetu npeanpustus. [lox nepemenieHreM ycTpoicTB MOHUMAETCS:

- IOSIBJIEHHE B CETH HOBOI'O KOHEYHOT'O YCTPOMCTBA;

- MEpPEMEIIEHNE KOHEUHOI0 YCTPOMCTBAa M3 MECTOIOJOXKEHUS A B MECTONOJIOXKEHHE B.
MecTomosoKeHne OIpenessieTcsl TepPPUTOPHAIBHBIM PAclONOKEHUEM YCTpOWCTBa (3/laHue -
MOMEIIEHUE) U TIOPTOM KOMMYTaTOPA.

Metoi MOHMTOpHMHIA, pealu3yeMblii B paboTe, OCHOBAaH Ha MCHOJIb30BAaHUHM MPOTOKOJIA
npoctoro cereBoro MmouutopuHra (SNMP). TIporokon SNMP ucnone3yercs B cucteMax ceTeBOro
yIpaBiIeHUs AJ1sl KOHTPOJI YCTPOUCTB, MOJIKJIFOUEHHBIX K CETH.

[TpenmonaraeMplii METO, 3aKI0YAETCS B CIEIYIOLIEM:

- opmupyercs SNMP-3anpoc aisi Kaxaoro yCTpOWCTBA, MOJNYYEHHOTO B PE3yJIbTare
CKaHMPOBaHUs NojiceTH, Ha nonyueHrne MAC-anpeca u cuctemHoro umenu. Ha 3ampoc takoro tumna
U3 BCEX YCTPOHCTB OTBETAT TONBKO ycTpoiictBa ¢ SNMP-arentamu. Takum o0pa3zom, MOKHO
MIOJIYYUTh CIIMCOK KOMMYTaTOPOB B ITO/ICETH.

- g Kaxjaoro kommytatopa ¢opmupyercs SNMP-3ampoc Ha moiydeHUe ero TaOIHIlbI
KoMMmyTanuu. 3ampoc Bo3Bpamaer FDB-tabmuiyy kommyratopa, B KOTOpPOH COJEPKHUTCA
nHpopmanus o ToMm, kakne MAC-aipeca Ha KAKOM ITOPTY HAXOISATCA.

[Tpoananu3upoBaB coOpaHHbIE TaHHBIE, TTOTy4aeM conoctasieHne «MAC-anpec - mopT» a1
KaXJO0ro KOMMYTaTopa, Ha OCHOBAaHWU YEro CTPOMUTCS JEpEeBO KOMMYTAaTOPOB U KOHEUHBIX
YCTPOUCTB U BBISABIISIFOTCSI U3BMEHEHUS B CETH.

CucreMa ocTpoeHa Mo apXUTEKTYpe «KJIUEHT-CEPBEP»:

- CepBep MpeICTaBiIsIeT co00il Ciryk0y, BHITOIHSIONYI0O MOHUTOPUHT CETH OITMCAHHBIM BBIIIE
METOJIOM C MOCIEAYIOIUM COXPAHEHUEM PE3YyJIbTaTOB B 0a3y JaHHBIX;
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- KJIHMEHTCKasl 4YacTh NPEJCTaBIICT COO0N OKOHHOE NPHIIOKEHHE, padOTy C KOTOPHIM
OCYIIECTBIISIET MOJIb30BATEIb.

B cucteme mpemrycMOTpEeHO pasrpaHUyYeHHE PaB AOCTYMA JJIs IBYX THIIOB IOJIb30BATEIICH:
«Onepatop MOHHUTOPUHTa» H «AJMHHHCTPATOp MOHHUTOPUHTa». Mcmonb3yss mporpaMmy
MOHHUTOPHHTA, IOJIb30BaTeIb MOXKET MoiydaTh HHGpopMmaiuio o0 ycrpoiictBe (IP-agpec, MAC-
aJipec, CHCTEMHOE UMsl), & TAK)Ke JaHHBIC O TEKYIIEM MECTOIOIOKEHUU YCTPONCTBA U XPOHOJIOTHIO
€ro MepeMeNICHUN.

Kpome 3toro, mporpaMMa MOHUTOPHHTA ITO3BOJISIET (POPMUPOBATH KAPTY KOMMYTATOPOB TSI
MOJICETH U KapTy YCTPOHCTB KOMMYTaTOPOB.

JNHAMMUYECKASA MOIEJIb JJIA OHEHKHN 9O®EKTUBHOCTHU AJI'OPUTMOB
INVIAHUPOBAHMUA JJI51 KIACTEPHBIX CUCTEM HA CETAX IETPU

Caraiinaynas I1.B.
Hayunstit pykoBogutens Kpymssrii B.B.

CHearcunckutl usuxo-mexuuveckutl uncmumym — unuan HUAY MUDH
2. Creorcunck, Yenabuuckasa obnacme

PVSagaidachnaya@mail.ru

PaccmaTpuBaloTCsi alrOpuTMBbl IUIAHUPOBAHUS JUIsI KJIACTEPHBIX CHUCTEM C MAKETHBIM
pexuMoM pacuera 3anad. [IpeacrtaBieHa guHaMuueckass MOACNIb i OIEHKU 3(P(HEKTUBHOCTH
QJIITOPUTMOB TTAHUPOBAHUSL.

Kniouegvle cnosa: anropuT™MBbl IJIaHUPOBAHUS, KJIaCTEPHbIE CUCTEMBI, ceThb IleTpu.

DYNAMIC MODEL FOR EVALUATION OF SCHEDULING ALGORITHMS
EFFECTIVENESS FOR CLUSTER SYSTEMS ON PETRI NETS

Sagaidachnaya P.V.
Scientific adviser Krushny V.V.
SPhTI NRNU MEPhI, Snezhinsk

PV Sagaidachnaya@mail.ru

Scheduling algorithms have been considered for cluster systems with packet mode of
calculation tasks to use the mathematical theory of Petri nets. Dynamic model is proposed for
evaluating the effectiveness of scheduling algorithms.

Keywords: scheduling algorithms; cluster systems; Petri net.

s penieHuss pecypCOEMKUX MHOTIONPOLECCOPHBIX BBIYMCIMTEIBHBIX 33/1a4 B HACTOSILEE
BpeMs IIMPOKO TNPHUMEHSIOTCS BBIYMCIHATEIBHBIE KJIACTEPbl. BBIUYMCIUTENBHBIA  KJIACTEP
MPEJCTaBIsAET COOOW MHOMXECTBO BBIYMCIUTENBHBIX Y3JI0B, O0bEIUHEHHBIX BBICOKOCKOPOCTHBIMU
KaHaJlaMH CBSI3H B €IMHYIO IIPOrpaMMHO-amnapaTHyto cucremy. Jis appexTHBHOro ncnoib30BaHus
MOIITHOCTEeH KjlacTepa HEOOXOAMMO YIPABIATH OUYEPebl0 33JaHUM, T. €. ONpPENeNATh MOPSIOK
3alycka 3ajad M pacupeleNsTb MeXAy HHMH BbIYMCIUTENbHblE pecypchl. JlaHHbIE (yHKIUU
BBIIIOJIHSACT IUIAHUPOBIUMK 3a7a4, SBISAIOIIMNMCS BaKHOM COCTaBIIAIOLICH BBIYUCIUTEIBHOIO
kiacrepa. [lTaHupoOBIIMK ONEpUPYET TAKUMH XAPAKTEPUCTUKAMU 3a]1a4 KaK IPUOPUTET, OKUIAEMOE
BpeMs BBINOJHEHUS, TpeOyeMoe KOJIMYECTBO IPOLIECCOPOB, OOBEM ONEPATUBHOM MaMATH U
JMCKOBOTO MPOCTPaHCTBA U JIp. (P (HEeKTUBHOCTH pabOThI MIIAHUPOBILIMKA MOXKET OLIEHUBATHCS 110
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pa3sHbIM KpPUTEPHUSM, CBOHCTBEHHBIM JIIOOOW CHUCTEME MacCOBOTO OOCIYKMBAaHHUS — HarpHuMep,
KOJIMYECTBO IPOCTAMBAIOIINX PECYpPCOB MM BpeMsl OXKUAAHUS 3aJadaMH 3amycka. B kaxmom
KOHKPETHOM CJIydae, OIpPEeNseTCs] KPUTEPUH ONTUMAIbHOCTH IUIAHHPOBAaHUS (KOMY JIOpOTH
KJIMEHTHl MUHUMU3UPYET BpeMsI O’KUIaHHS, KOMY JOPOTH PECYPCHI — IIPOCTOM).

[Tepen BEIOOPOM KOHKPETHOTO QJITOPUTMA INITAHUPOBAHUS JIJIsl €70 PEATN3aLUN UMEET CMBICT
IPOBECTH IPEIBAPUTEIBHYIO OLIEHKY 3TOTO ajiropuTMa Ha HMMHTAIMOHHOW Monenu. Mozenb
3aIlyCKaeTCcsl Ha OJMHAKOBBIX JAHHBIX (PECYpCHI, O4epenb 3a/au) U Uil KaXI0ro U3 aJrOpUTMOB
BBIJJACT MHTEPECYIOIINE WHTETPAIbHBIC 3HaYEHUs (BpPEMsI IPOCTOEB PECYPCOB, BpeMsl OXKHJAHUS B
ouepenu). CpaBHUBAS MOJIYICHHBIC 3HAYCHHSI MOXKHO CJIeJIaTh BBIBOJ 00 3(pPEKTUBHOCTH TOTO WU
MHOTO JITOPUTMA B BBIOPAHHBIX YCIIOBHUSX.

Jlist GornpIiero MpUONMKEHHSI IMUTAIMOHHONW MOJIeNH K paboTe kiactepa Oblia co3gaHa
JIMHAMHUYECKas IMUTAIOHHAS. MOJISJIb, TJI€ 331a4H Ha 0OCITy’)KUBaHUE IPUXOAT Yepe3 IPOMEXYTKH
BO BpEMEHU. B peaslbHBIX yCIOBHAX Y3J1bI KJacTepa Aat0T COOM M MM HAXOISATCA Ha TEXHHYECKOM
o0CITy’)KMBaHMM. DJTa CUTyalUsl Tak e IpoMmojesnnpoBaHa. Tak e Oblia JoOaBiieHa elle O/Ha
BO3MOKHOCTB 3TO U3BATHE 33]]a4l M3 OYEePEIN T0ITH30BATEIIEM.

Peanm3anus anroputmMoB Ha HeveTkoii ceTu [leTpu.

[lpuHIMNUaIbHOE OTIMYHE MApKUPOBKA B HEUYETKHX CETSIX OT MAapKUPOBKHA B
CTOXaCTUYECKUX CETSX COCTOUT B TOM, YTO CyMMa KOMIIOHEHT JIFOOOTO BEKTOpa pacrpeeeHUs
CTeTIeHeH MPUHAJIS)KHOCTH (DUIIEK MOXKET OTJIMYAThCS OT EAUHUIIBL. BMecTe ¢ TeM, co CTpYKTYpHOI
TOUYKHU 3pEHUsI MApKUPOBKA B 000UX KJIaccax ceTei 0lHOTUIIHA. DTO Aa&T OCHOBAaHUE MpeojaraTh,
YTO TMPABWIIO Pa3pelICHHsI MEPEXO0I0B B HEUETKUX CETSIX aHAJOTHYHO MPABHIY B CTOXACTHYECKUX
CeTsX.

Jnis mydmieid HarfsAHOCTH B KadecTBE (DUIIEK MCIONB3YIOTCA 3aJadd Ha BBIYHCIICHUE,
KOTOpBIE B CBOEM COCTaBE BKJIIOYAIOT B €05l HEOOXOIMMOE KOJTMYECTBO Y3JIOB [UIsl OOCITYKUBAHUS
(size), Bpemst 00paboTKH 3ama4n (time), IPUOPUTET HA OOCITyKUBaHKE (Pri0) U MHTEPBAJ BPEMEHHU
4yepe3, KOTOPBI 3a7aya MOCTYNUT B o4epeb Ha oOcimyxuBaHue. [lo3uIusiMu B CeTH SBISIOTCS
KOHEUHBIEC HEMYCThIE MHOXKeCTBa BepmnH. [lepexomamu B ceTu OyAyT yCIOBUs, IO KOTOPBIM OyaeT
JIaHO pa3pelleHue, MeperTu B cieayromyro no3uuuio: S = {Si} mepexoibl NAlT pa3pelieHHe
MepEeNTH U3 MO3UIMKN ouepeau 3an1a4d J= {Jij}, (rae 1 =1,...,n - 3TO KOJIMYECTBO y3JI0B HEOOXOAUMBIX
U1 00pabOoTKU JaHHOM 3aaa4H, j=1,...m - 3TO BpeMsl Ha 00pabOTKy JaHHOH 3a/laui) B MO3MIIUIO
oOpaboTku 3anaun y3nmom N={Ni}. [lepexonpt C={Cj} Bo3BpamawT QUIIKU (3a7a4n) B MO3ULUU
obpabotku 3anau N={Ni}, noka He cpaboraet yciosue j=0. [Tocneaunii Habop nepexonoB E={Ei}
JaeT paspeiieHrne neperTy u3 no3uiuu N={Ni} B MO3UIHIO0 MOJTYYEHUS 3HAYECHUU ISl OIEHKH
s dexTuBHOCTH stat. Ha HavanbHOM mo3unuu cets [leTpu ans BapuaHTa NMIaHUPOBAHUS OYepeaU
3anad o FIFO u BeIOOpKY 1O TpHOpHUTETaM IpeCTaBlIeHa Ha puc.l.
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Pucynok 1 — Cetb [leTpu q1st BapuaHTOB MiaHupoBaHus ouepenu 3agad Ha FIFO u Bei6opku no
MIPUOPUTETAM.
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Onucanue XxapakTepUCTUK MOJCTUPYEMOM CeTH

1. Monenupyemas ceTh SBJISIETCS OTPAHUYEHHONW — KOJIMYECTBO Y3JI0B B BBIYMCIMTEIBHOM
M0JIe OTPAaHUYECHO, BPeMs OTPaHUYECHO M (PUKCHPOBAHO MapaMeTpoM time, 3HAUYUT, MHOMXKECTBO
JOIYCTUMBIX Pa3METOK KOHEUHO.

2. Certb He siBIIsIeTCS O€30MacHOM, Tak Kak [(Si) (pacmpenencHne cTeneHer MpuHaIIC)KHOCTH
3ajady K 0Opa0OaThIBaeMbIM y3jaM) MOXKET IPUHUMATh 3HaYEHUs OOJIbIIE €IUHULIBI I HEUETKON
CETH.

3. CeTb He sABIIETCS KOHCEPBATUBHOI, T.€. cyMMa (PUILIEK BO BCEX MECTAX CETU HE IOCTOSIHHO,
HO TIPOLIECC MOJEIMPOBAHMS JIOJDKEH 3aKOHYUTHCSA NP JOCTIDKEHHHM BCEeX (DUIIEK B KOHEUHOU
no3uuuu. GUIIKK He MOKUIAIOT CETh, OHN HAKAaIIMBAKOTCS B IOCIIEIHEH MO3ULHH.

4. B nponiecce MOJIEIMPOBAHUS CETU HE MOSABIIAIOTCA MEPTBBIE ITEPEXO0AbI (IIEPEXO0I, KOTOPHII
MOJKET He cpaboTath), T.€. BCE EPEX0/Ibl AKTUBHBIE.

[Tpu nonaHOM nuKIEe paboThl ceTH mpu 9-Tu paboumx y3nax u 18-T 3amavax, OKHUIAIOIIMX
3aIrycka, ObUIM MOJTYYEHBI CIEIYIOINE Pe3yIbTaThl, IPeACTaBIeHHbIe B TabauLe 1.

Tabnuna 1. PesynpraTsl MosenupoBanus Ha cetu lletpu

FIFO Bbibopka no
npuopuTeTam
Obwee Bpema o0b6bpaboTkm Bcex 38y. e. 43y. e.
3agay (T)
Konnyectso npocTtansatowmx 65 103
pecypcos, T.e. y3/10B
B
pema  OoXuAaHMA  3ajadamu 50y. e. 123y.e.
3anycKa
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I'EOJIOKAIIMOHHASA CUCTEMA HABJIIOAEHUA 1 AHAJIN3A TEPEABUXEHUSA
TPAHCIIOPTHBIX CPEJICTB B PEAJIBHOM BPEMEHU

Caiipyrannos 1.K.

Ozépcruti mexnoaocudeckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yenadbunckas obnacme

Pazpaborana cucrema cOopa W aHaiaM3a JAaHHBIX O MECTOIOJIOKEHHHM OOIIECTBEHHOIO
TpaHCIOpTa B TEKYUIMI MOMEHT BpeMeHM, OOecHeurBaromas M[oJIb30BaTeNiell aKTyalbHOU
uHpopMmanuei 1 GopMUpYyIOLIas ONTUMAIbHBIN MaplIpyT MepeBUKEHUs MOJb30BaTele B yepTe
BBIOpAHHOTO rOpo/ia.

Kniouegvie cnosa: MoOMIBHOE TPUIOKEHHUE, TE€OJOKALMOHHBIE CHUCTEMBI, ONTHMH3AIMS

Mapuipyra.
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REAL-TIME VEHICLE MOVEMENT OBSERVATION AND ANALYSING
GEOLOCATIONAL SYSTEM

Sayfutdinov D.Zzh.
OTI NRNU MEPhI, Ozersk

Real-time vehicle movement observation and analyzing geolocational system is developed.
The system provides an optimal rout and actual information about vehicle movement for users.
Keywords: mobile application; geolocational system; optimal rout.

B Gonpmmx ropojmax MHOrO BPEMEHM 3aTpayMBaeTCs Ha JOpPOTY, U 4YacTO MPHUXOAUTCS
COBEpLIATh NEPECaTKU C OJHOTO TPAHCIOPTHOIO cpeacTBa Ha Apyroe. OKujaHUE TPaHCIIOPTA,
MPOOKHU, paCCTOSIHUE BIUSIOT Ha BpeMsi, IPOBeACHHOE B MyTH. [IpakTHyecku y Kaxa0ro 4yeaoBeKa
€CTb MOOMIJIBHOE YCTPOMCTBO C BBIXOJIOM B MHTEPHET, YTO MO3BOJSET COOPATh JaHHBIC M3 PA3HBIX
MCTOYHUKOB O 3arpy’KEHHOCTHU Ha IOPOTax U PaclojIOKEHUH TPAHCTIOPTHBIX CPECTB.

B noxmage obcyxmaercs paspabarbiBaeMas TIeOJOKAlMOHHAS CHCTeMa HaONIoACHUS |

aHallM3a MepeABIKEHUS TPAHCIIOPTHBIX CPEJCTB B peaibHOM BpeMeHHU. [laHHas cucTema mo3BOJIUT:
OIlEpaTUBHO MPOKJIAJbIBATG MAPIIPYT AJI MEPEIBUKEHUS IO TOPOY C IMOMOIIBI0 OOLIECTBEHHBIX
TPAHCIOPTHBIX CPEICTB B pPEaTbHOM BPEMEHM; MONy4yaTh HMH(OPMALMIO O MECTOIOJIOKEHUU
OOIIECTBEHHBIX TPAHCIIOPTHBIX CPEACTB. LlenmsiMu cuCTeMBl SBISIOTCS: cOOp M aHAIM3 JaHHBIX O
MECTOIOJIOKEHUH TPAHCHOPTHBIX CPEICTB B TEKYIIUA MOMEHT BpEMEHH, oOO0ecreueHue
noJib30Batesie 3Toil mHpopmarmen; GopMUPOBAHKWE ONTHUMAIBHBIX MapIIPYTOB IEPEIBUKCHUS
M0JIb30BaTeseH B uepTe BEIOPAHHOTO TOPOa.
[losnydyeHne AaHHBIX O HaXOXJIEHUU TPAHCIOPTa B PEAJIbHOM BPEMEHH MPOUCXOJIUT C MOMOIIbIO
cucteMbl 'JIOHACC. Anroputm omnpeneiaeHuss MapuipyToB, HA OCHOBE IOJIYYEHHBIX JTaHHBIX O
MECTOTIOJIOKEHUN TPAHCIIOPTHBIX CPEACTB M CUTYyallMM Ha Joporax ObUI pa3paboTaH B XOje
BBINIOJTHEHUST TpoekTa. [locTpoeHune airoputMa COCTOMT U3 OCHOBHBIX ITYHKTOB: MOJIy4€HHUE
Ha4YaJIbHOM M KOHEYHOH TOYKH; OINpEAeeHHE JOMYyCTUMBIX LIETIOYEK MapIIpPyTOB; CONOCTABICHUE
TOUYEK OCTAaHOBOK C MapIIPyTaMHy; HAJIO)KEHHUE TaHHBIX PEaJIbHOI0 BPEMEHU Ha MOJIYyYEHHBIE JAHHBIE.
AJTOpUTM HUCHOJNB3YET JaHHBIE CYIIECTBYIOIIMX MapUIPyTOB W BUIOB TPAHCIOPTHBIX CPENICTB.
PesynpTaT paboThl CUCTEMBI OJIL30BATEIb MOXKET YBUAETh HAa KapTe B CHEIMAIBHOM MPUIIOKEHUN
win B Opaysepe. Cucrema sBIsIeTCs paclupsieMol, B HE€ MOKHO JT0OaBUTh HOBBIE TPAHCIOPTHBIE
CPEICTBAa M UX MapLIPYTHI.

OPITAHU3ALIIUA KOHCTATUPYIOLWEI'O DKCIIEPUMEHTA B PAMKAX
UCCJEIOBAHUSA «MEJATOTMYECKOE COAEMCTBUE CTAHOBJIEHUIO
MMPOPECCHUOHAJIN3MA HTHXKEHEPA ATOMHOM OTPACJIN»

Ananpuna E.B., Axorsia O.B.

O3épcxuti mexnonocuveckutl uncmumym — unuan HUAY MUDOHU HUAY MUDPU
2.03épck, Yennbunckas obracmo

OTlkafVM@mephi.ru

AKTyambHOCTh pabOTHI OCHOBBIBAETCSI HA HEOOXOAMMOCTH PEIICHHUs KaJPOBOT0 BOIIPOca Kak
JaCTH alrmapara B pcaM3allid IOporpaMM HWHHOBAIIlMOHHOTO pPa3BUTHUMA aTOMHOM oTpaciiu.
HeoTbemieMbIM CBOMCTBOM KaJpOBOrO COCTaBa aTOMHOM OTpaciu SBJISETCS MpodecCHOHATU3M
Kaxk7oro e€ pabOTHHKA, B YaCTHOCTU MHXeHepoB. B pabore mpodeccnoHannsm nHxeHepa aTOMHON
OTpaciu paccMaTpUBAaeTCid Kak CHCTEMa, U MCCIEIYIOTCS BO3MOXHOCTH KOHCTATaIlMM COCTOSIHUS
9TOM CHCTEMBI Ha CTaanu CTaHOBJICHUA.

Kniouesule cnosa: npodeccuoHaIn3M, CTAaHOBIEHUE IPOPECCHOHATI3MA.
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ORGANIZATION OF A CONFIRMING EXPERIMENT WITHIN “PEDAGOGICAL
SUPPORT TO PROFESSIONALISM FORMATION OF A NUCLEAR ENGINEER”
RESEARCH

Ananina Ye.V., Akopian O.V.
OTI NRNU MEPhI, Ozersk
OTlkafVM@mephi.ru

Actuality of the work is based on the necessity to solve a personnel problem as a staff part in
implementation of nuclear branch innovative development programs. The essential and key
characteristic of personnel structure of nuclear branch is professionalism of each worker, engineers
in particular. In the article, the professionalism of an engineer in nuclear industry is viewed as a
system and the possibilities of ascertaining the state of this system at the stage of formation are
explored.

Keywords: professionalism, professionalism formation.

B aromHO#l oOTpaciu C NPUHATHEM IPOrpaMM HMHHOBALMOHHOIO PA3BUTHS BO3HMKAET
HEOOXOJMMOCTh PELICHUS KaJpOBOTO BONPOCA, OJAHUM H3 HHCTPYMEHTOB KOTOPOTO SIBIISETCS
CHUCTCMA MMOATOTOBKH MHXXCHCPHBIX KaJIpOB aTOMHOM oTpaciiu. B 5T0#1 cBsA3M BaXXHBIM CTAaHOBHUTCS
OIIpeIeJICHUE COCTOSIHMSL IpogecCHOHAT3Ma HMHXXEHepa aTOMHOM orpacnu. Ha ocHoBanum
MPOBEAEHHONW 4YacTH KOHCTAaTHPYIOIIETO OSKCIIEPHMEHTA, BKIIOYABIICH aHAJIW3 ICHUXOJIOTO-
NeIarOTHYECKON JIUTEpaTyphl M METOJ SKCIIEPTHBIX OLIEHOK, ObUIa OIpelelieHa MHTEeTrpaTHBHAS
XapaKTepUCTHKA WHXKEHEPAa aTOMHOM OTpaciiu «Ipo(heCCHOHATN3M WHKEHEPa aTOMHOW OTpaciIu.
OTO CBOMCTBO YeNIOBEKa, MOJIyyarollero oOpa3oBaHUE B OTPACIEBOM BYy3€, MM KOTOpOMY Oblia
MPUCBOCHA KBATM(HUKAIMS «MHKEHEP», IMPEICTaBISATh NPOPECCHIO, BHIMOIHSS CBOH TOKHOCTHBIC
00s53aHHOCTM HAa TOM WJIM HWHOM OTpPAaclieBOM MPEANPHUITHH, paboTa Ha KOTOPOM HaiaraeT
crenuduueckre TpeboBaHus M0 OE30MACHOCTH.

Hcnonb3yss  CUCTEMHBIM  MOAXOJ,  OBIIM  BBIACTCHBI  KOMIIOHEHTBI ~ CHUCTEMBbI
«IpodecCHOHATIN3M HH)XEHEPa aTOMHOM OTPACIN» U UX MapaMeTphI.

Texymiel 3aiadell KOHCTATUPYIOLIETO 3KCIIEPUMEHTA SBJISIETCS pa3pabdoTKa COBOKYMHOCTH
CPEACTB IIMAarHOCTUKH COCTOSIHHS TIpodpeccHoHanu3ma. B kadecTBe CpEICTB JAMAarHOCTHKH
BBICTYNAIOT OMNpOC (IMUCbMEHHAss M ycTHas (OpMbI), METOA HKCHEPTHBIX OILIEHOK, aHaJIn3
JOKYMEHTOB, aHAIIN3 JESITEIHHOCTH U €€ TIPOTYKTOB.

HNCITOJIb30BAHME OBJIAYHBIX CEPBUCOB GOOGLE B IOCTPOEHUU
MOJIYJbHON CUCTEMBI YIIPABJIEHAS OBYYEHWEM B BBICIHIEN IKOJIE

Capnaxk JI.B., Ctapkosa JI.H.

Ypanvckuii cocydapcmeennulii nedazocuueckuti ynugepcumem
2. Examepunoype

l.v.sardak@gmail.com, ludmila.starkova@gmail.com

PaccmarpuBaroTcss BOIIPOCHI MCIIONB30BaHMsI OOJIAYHBIX CEPBHCOB B MOCTPOCHUU CHUCTEMBbI
ynpasieHus: ooyuenuem (LMS) npumenuTensHO K BbICHIeH mikode. [Ipeaoxken anroput™ co3gaHus
LMS. IIpuBenen npumep peanuzanu MoayinbHoit LMS B mexayHapoHoi cucteme Google. Cnenan
BBIBOJI O BO3MOXHOCTHU M 11€J1€CO00Pa3HOCTH MPAKTHUYECKOT'O MCIOJIb30BaHUS O0IauyHBIX CEPBHUCOB
11 nocrpoenust LMS.

Kniouegvie cnosa: MopynbHas cucTemMa yHOpaBlieHUss OOydyeHHeM, OOJauHble CEpPBHCHI,
o0J1ayHbIe TEXHOJIOTUU B 00pa30BaHUU.
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USING THE GOOGLE CLOUD SERVICES IN CONSTRUCTION OF THE MODULAR
LEARNING MANAGEMENT SYSTEM IN HIGHER EDUCATION

Sardak L.V., Starkova L.N.
Ural State Pedagogical University, Ekaterinburg
l.v.sardak@gmail.com, ludmila.starkova@gmail.com

The article discusses the issues of using different cloud services in constructing a learning
management system (LMS) in higher education. The paper proposes an algorithm of constructing
LMS. The authors of the thesis give an example of implementation of modular LMS in cloud services
of Google international system. In conclusion the authors suggest a possibility of practical use of
cloud services for the construction of LMS.

Keywords: modular learning management system, cloud services, cloud technologies in
education.

B Hacrosmiee BpeMs akTHMBHOE paclpOCTpaHEHHWE IOPTATHBHBIX  I[E€PCOHAIBHBIX
KOMITBIOTEPOB, MOOMJIBHBIX YCTPOMCTB C PEATN30BaHHBIM OECIIPOBOJIHBIM YAAJIECHHBIM JOCTYIIOM K
pecypcam [106anbHOM ceTH MO3BOJISIET BOBJIEKATh B MPOLECC B3aUMOJCHCTBUS OOJIBIIOE YHCIIO
pa3IMYHbIX CYOBEKTOB 00pa30BaTENbHOIO Ipoliecca 0e3 yuyera BPEMEHHBIX U IMPOCTPAHCTBEHHBIX
OrpaHUYeHUil O4HOro B3ammojeicTBus. [loaToMy KpaiiHe Ba)KHBIMU JJIi OT€YECTBEHHON BbICLICH
IIKOJIBI SIBJISIFOTCS] BOIIPOCHI OPTaHU3alluK YIIPaBICHUS Y4EOHOM AESITEIbHOCTBIO C UCIIOJIb30BAHUEM
COBPEMEHHBIX  amlapaTHO-porpaMMHbIX  cpeactB.  CorjlacHO  HOpMaTHBHOH  0ase,
perJaMeHTHpYIOIIEeN peanu3alo OCHOBHOM 00pa3oBaTesibHOM nporpammel (1. 7.17 ®I'OC BIIO),
00pa3oBaTeNbHOE YUPEXKJCHHE MAOJDKHO OOECledYuTh AOCTYH K O0O0pa3oBaTelIbHOMY KOHTEHTY
CTYIEHTOB W mpenojasareneil. [l peanu3anuu periiaMeHTUPOBAHHOIO JOCTyla K pecypcam
HCIIOJIb3YIOTCS CIelUalbHbIe mporpaMMubie cpeactBa — LMS (Learning Management System),
(GyHKIIMOHUpYIOIIKE Ha 0a3e KIMEHT-CepBEPHBIX perieHnil. OCHOBBIBasICh Ha IOHATUHU, CTPYKTYpE U
OCHOBHBIX NpUHIHKIAX noctpoeHus LMS [1, c. 121], pazpaboTana TeXHOJIOTUS TOCTPOSHHSI CHCTEMBI
yrpaBieHus: 00yuyeHUueM, KOTOpast MOKET OBITh IPECTaBIICHA CIEYIOIIUM aIrOPUTMOM:

Oran 1. [loaroroska u c6opka MOJTyJIbHON CHCTEMBI:

o BBIOOp CHCTEMBI 00JIaUHBIX CEPBUCOB B COOTBETCTBUU C MOAYJIbHOU CTpYKTypoit LMS
[1,c. 123];

° peanu3alysi CHCTEMbI KaTaJIOTOB I 3arpy3Ku KOMIIOHEHTOB 3JIEKTPOHHOT'O y4eOHO-
METOINYECKOTO KOMILIEKCA;

° CO3/1aHHME€ UEPAPXUUECKOI CUCTEMbl HHIUBUAYAIbHBIX paOOUYMX MAMOK;

° pa3paboTKa KOHTEHTa B Kpocc-TIaTGopMeHHbIX (hopmaTax il HalOJHEHUS CUCTEMBbI
COOTBETCTBYIOIIUM COJIEP>)KUMBIM, 3arpy3Ka MOJArOTOBIEHHOTO KOHTEHTA;

° MOJArOTOBKAa KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepHaoOB B CIELHMAIU3UPOBAHHBIX
CUCTEMaXx, 3arpy3Ka B KOHTEHTHYIO 4acTb LMS;

° pa3paboTka M 3arpy3ka (OpM BIIEKTPOHHBIX JKYpHAJOB, OOpa3LOB OTYETHOH
JOKYMEHTAI1H.

Oran 2. [TonkmtoueHue cyobeKToB (TIOIb30BaTENEH) K CUCTEME:

° perucrpanus cyObeKTOB B CUCTEME/CUCTEMAX;

° CO31aHHE TPYNIBI, IPUTJIAIEHUE YYaCTHUKOB, IPUCBOECHUE U PACIIPEAEICHUE TIPaB
JI0CTYTIA;

° pa3paboTKa periamMeHTa Mojab30BaTels;

° (dbopMHUpPOBaHKUE COOBITHI TPYIIIIHI;

° HOJKII0YEeHNE HEOOXOAUMBIX CEPBUCOB KaX/IbIM U3 YYaCTHUKOB.

Oramn 3. DKCIuTyaTaIys CUCTEMBI TI0 BBITTOJTHEHUIO 3a/1a4 00ydeHUSI.
PaccmoTpuM moctpoenune MmoaynapHOM LMS ¢ wHcmonb3oBaHWEM OO0JIAYHBIX CEPBHCOB
MeXITYyHapOoAHOM cucTeMbl «Googley.
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Ha nepBoM 3Tare noaroToBKu 1 cOOPKH MOTYJILHON CHCTEMBI, COTIIACHO OMMCAaHHOMY BBIIIE
JITOPUTMY, HPOUCXOIUT ONpelesieHue Habopa BceX HEOOXOAMMBIX CEPBHUCOB MEXIyHAapOAHOMN
cucreMbl «Google», KOTOpBIE UCTIONIB3YIOTCS IS MOCTPOeHHs U GyHKIHOHUpoBaHUs LMS.

° KoHTeHTHasi CHCTeMa peanu3yeTcsi CpeJCTBAMU CHUCTEMbl XpaHEHUS WH(OpMAIUu
«duck Googley.
° KoMMyHUKAIIMOHHBI KOMITIOHEHT — BCTPOCHHBIH BO BCE PEAAKTOPhI CEpBHCA

«lokymentsl Google» TEKCTOBBIM YaT, rpyNIoBas 3JEKTPOHHAs MOYTAa C BECPHOW PACCHUIKOH,
UHTErpupyeMblii B cucrteMy ayauoBuieoudaT «Hangouts», «'pymnmbl Google» u coobmiectBo B
«Googlet+», caiit «Google».

° Cucrema ympaBieHus — IJlaHupoBaHue nesrenbHoctu B «Kamenmape Googley,
MyOIMKAIMd HOBOCTHOMW JIGHTHI Meponpusatuii B «(Google+», BeneHne 3JMEKTPOHHOTO JKypHaia B
«Tabmume Googley.

° Cucrema cOopa W XpaHEHUS pPe3ylIbTaTOB OOYYCHHS — ODIICKTPOHHBIA KypHAl
(«Tabmuuesr Google»), GhoOpMbI MOAIEMEHTHOTO aHajdn3a KOHTPOJIbHBIX Meponpustuii («DopMbl
Googley), «luck Google»; BO3MOXHA aBTOMAaTUYECKask MPOBEPKA TECTOBBIX 33aJJaHUH, CO3ITaHHBIX C
MOMOIIBIO0 ANIEKTPOHHBIX (opMm «Google», Mpu TOMOTHUTENFHOM MOAKIIOUYEHUH OECIIaTHOTO
ckpurita «Flubarooy.

BaxHpiM MOMEHTOM IS IPENO/IaBaTeNsI-OpraHu3aTopa SABISETCS HEOOXOIMMOCTh CO3aHUS
TPYNIBI MOJB30BATENCH ¢ YHUKAJIBHBIM JIJII HEE MMEHEM W TPYIIOBBIM aJpPECcOM JJICKTPOHHON
noutsl. [lapaniensHo MoOXeT OBITh CO3JaHO cooOIIecTBO mMonb3oBareneii B «Googlet+», mpu
HEOO0XOMMOCTH BO3MOKHO CO3JIJaHHME CaldTa IPYIIbI WA TUCIHUILIMHEL. TeM caMbiM popMHpyeTcs
nH(OPMALIMOHHOE MPOCTPAHCTBO, OOIIee NI BCeX CYyOBEKTOB ydeOHOro mpouecca. Ha mannom
dTare IMPeroAaBaTeN0-0OpraHu3aTopy HEOOXOAMMO MOATOTOBUTh MEPAPXUUECKYIO CHCTEMY MaroK
Uis  pasMenieHus (¢ailioB  ANEKTPOHHOTO  y4eOHO-METOIUYECKOTO0 KOMIUIEKCA, HCHOIb3Ys
(byHKIMOHATBHBIE BO3MOXHOCTH cepBuca «Jluck Google», KOTOpBIN MOANEPKUBACT Pa3INYHbBIC
(dbopMaTel, MOAPOOHBIN MEepeyeHb KOTOPBIX OMyOIMKOBAaH B CIpaBOYHOM pazzaene «/uck Google»
(«CnpaBkay — «llouck mo Google Hucky» — «M300paxkenus, Bumeo u Apyrue Qaiis»y —
«[IpocmoTp paznuunbix ¢painos» — «llonnep:kuBaembie popmarto»).

st pasmernienns ynpasisitoiiei naopmaruu 3anonnsercs «Kanennaps Googley», koTopbiit
MOKET OBITh CHHXPOHH3UPOBAH C KaJleHAapeM Ha MOOUJIBLHOM yCTpPOHCTBE. 37eCh ke MOXKET ObITh
OTIpesieNieH CIHUCOK 3aJa4 C YCTAHOBJIEHHBIMHM CPOKaMM UX BbINOJIHEHUs. Co3/1aeTcsl 3JIeKTPOHHBII
KypHaJl ¢ HACTpaUBaeMOW CHUCTEMOH OIIEHKH KadecTBa oOyueHHs. Pa3zpabaTweiBaeTcs dJIeKTpOHHAsS
dbopma Ha ocHOBe cepBuca «Jlokymentsl Google» st XxpaHeHuUsT BCeX HEOOXOAUMBIX KOHTaKTHBIX
JaHHBIX OYAYIIMX Yy4aCTHUKOB MH(OpMamoHHOTo coobmiectBa. OTBETH Ha JaHHYIO (OPMY MOTYT
OBITH BCTPOCHBI OT/ICITHHBIM JIICTOM B CO3JITAHHBINA PaHEe ICKTPOHHBIN KypHAIL.

Ha BTOpOM »Tame — 3Tame MOJAKIIOYEHHUS CYOBEeKTOB (TOJb30BaTeNel) K CHCTEME — BCEM
cyObekTam ydeOHOro rmporecca (oOydaronuMcs M TPENojaBaTesiM) HEOOXOIUMO MPOUTH
perucTpanuio B MexayHapoaHoil cucteme «Google». Ilpu 3TOM MOKHO HCHOJIB30BaTh JTHYHBIN
aZipec dJEKTPOHHOM IOYTHI, 3aperuCTPUPOBAHHOM B JpYyroil cucCTeMme, MOATBEPAUTH CBOKO
peructpanuio B cucteme «Google» Mo cchulke B MUChME-TIPUTIIALIICHUH, OTIIPABICHHOM ajpecaTy
MoCJie pEerucTpalyy, COOOLIUTh PErucTpPallMOHHBIE JaHHbIE OpPraHU3aTOpy MJs JalbHEWUIIEero
MOAKIIFOUEHUS K TPYIIIE.

[IpenogaBaTenb-opranu3aTop, MOJYYUB JaHHBIE OT OOYYaroIIMXCS, MPENOCTABISET UM
JOCTyl K HEOOXOJUMBIM CTPYKTYPHBIM D3JEMEHTaM MOIYJIbHON cuctembl LMS (rpymre,
COOOIIIECTBY, CaliTy, MamnKkaM M JOKYMEHTaM, CO3/IaHHBIM Ha MEepPBOM, MOATOTOBUTEIHHOM I3Tarle)
4yepe3 pacchUIKy mpuriaiieHuit. [locie monydeHus U NPUHSITHS COOTBETCTBYIONIUX MPHUTIIAIICHHMA
BCEM YYacCTHHMKAaM CTAHOBSTCS JOCTYNHBI OOIIME pEecypchl, perijaMeHT J0CTyna K KOTOPBIM
oIpeJieNIAeTCs MearoroM-opranu3atopoM. [Ipu HeoOXoaAMMOCTH cpean 00yUarOIIUXCst MOKET OBITh
BBHIOpAHO HECKOJBKO MOJIEPATOPOB B IOMOIIL MEAArory-aJMUHUCTPATOPY Ml COBMECTHOIO
yIpaBieHHs] HHPOPMAITHOHHBIM COOOIIECTBOM.
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CyObeKThl 3HAKOMSTCS C PErJIAMEHTOM IOJIb30BaTeNel, KOTOPBIM BKIIOYACT IpaBHIIa
MOJIb30BaHUS OOIIMM PECYypcoM, CHUCTEMY OIICHWBaHUS, IEPEYCHb OTYETHOW JOKYMEHTAIIHH,
MpaBWIa cAauu padboT, rpaduK KOHCYIbTAIIMI U 3aHATHI, a TaKkKe TpaduK MPOBEPKU BHITIOTHEHHBIX
CTYZICHYECKHX paboT, pe3yJabTaThl KOTOPBIX JOJDKHBI OBITH TIPEACTaBICHBI B BHIE (DaiiiioB,
pa3MeIeHHBIX B COOTBETCTBYIONINX Nankax Ha «/{ucke Googley.

Kaxnomy cyObekTy Ha JaHHOM 3Tare HEOOXOIMMO HACTPOUTH CBOHM MPOQWIb U JINYHOE
MIPOCTPAHCTBO, MOJKIIOUUTH BCE HEOOXOIMMbIE BCTPauBAEMbIE HHCTPYMEHTHI U UMIIOPTUPOBATH MIPU
HEOOXOJMMOCTH KOHTaKThl W3 JAPYrHX CHUCTEM IS pean3allid KOMMYHUKAIMU B JIaHHOM
MH(POPMALIMOHHOM COOOIIECTBE.

[Tocne BBIOSHEHHUS COOTBETCTBYIONIMX HACTPOCK U IMOCJEIOBATEIBHO MMPOBEIACHHBIX
JeiCTBUH, OTIMCAHHBIX B HAIIIEM aJITOPUTME, CHCTEMA rOTOBA K AKCILTyaTalllH, a Bce cyObeKTsl LMS
— K €€ aKTHBHOMY HCIIOJIb30BaHUIO.

[lpuBeneHHbI TpUMeEp UCHONB30BaHUs cepBucoB Google mns moctpoenuss LMS mo
ONMCAaHHOMY aJTOPUTMY IO3BOJISIET CHIENATh BBIBOJ O TOM, YTO CTaHIAPTHOrO HabOpa OOJIAYHBIX
MHTEPHET-CEPBUCOB JOCTATOYHO HE TOJILKO JUI ocTpoeHus LMS, HO ¥ JU11 COBMECTHOTO CO3AaHuUs
MPEToIaBaTeIIMHU U CTYACHTAMH ITPEIMETHOM CPEIbI.

bubnuorpadudeckuii cnmucox
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YUCJEHHOE PEHIEHUE 3AJAYY KOIIUA JJIA AUNPPEPEHIIUAJIBHBIX
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B nmanHOM [OKIaze paccMaTpUBAarOTCS METOJBI UMCIEHHOTO pemeHus 3agaun Komm mis
muddepeHIMaIbHBIX ypaBHEHUH 1 1 2 mopsaaka, cucteM AudepeHInaabHbIX YPaBHEHUH, a TaKkKe
IIPEICTaBJIEH IPOTPAMMHBIN MPOAYKT UX PEAIN3YIOLIUH.

Kniouesvie cnosa: nuddepeHnnanbHble ypaBHEHUs, HHTErpupoBaHue, 3agada Komw,
IIporpaMMHpOBaHuE, pa3padboTka, MeTo bl PyHre-KyTTbl, TOUHOCTB.

NUMERICAL SOLUTION OF THE CAUCHY PROBLEM FOR DIFFERENTIAL
EQUATIONS AND THEIR SYSTEMS

Laptev A.P., Dolinin F.I.
TTI NYAU MEPHI, Tryokhgorny

This article deals with methods for numerical solution of the Cauchy problem for differential
equations of 1 and 2 order and for the systems of differential equations. It also presents software that
was developed for realizing these methods.

Keywords: differential equations, integration, Cauchy problem, programming, development,
Runge-Kutta methods, accuracy.
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Paccmorpum  muddepenunansuoe ypaBHenue (1Y) mepBoro mopsiika, paspereHHOe
OTHOCHUTEJIBHO IIPOU3BOIHOM:

2= f(x,y), (1)

u chopmynupyem ans Hero 3anaudy Komm: Haiitu Takoe pemenue /1Y (1), kotopoe Oynet

YAOBJIETBOPSATH CIEAYIOIIEMY JONOJHUTEILHOMY YCIOBHIO:
y(x0) =yo - 2)

Y (1) n nayanpHOE yciaoBHue (2) MaTeMaTUYECKH TOJHOCTBIO OMpeAesatoT 3anady Komn.
Ecmu qyis /1Y (1) MoxHO HaiiTu ob1iee perieHue B SsBHOM BUe B (hopMe dIIeMEHTapHOH (yHKINH,
To pewenue 3anauun Komm HaxoauTtcs sneMeHTapHO. OJHAaKo, O4eHb 4acTo Bcrpewatores 1Y,
peleHre KOTOPBIX Helb3sl HAUTH Tak mpocTo. B 3ToM ciiydae He0OXOAMMO UCTIONb30BaTh YHCICHHBIE
METO/IbI pelieHuss uMeHHo 3aaaun Komm, a ve 1Y, kotopoe B Hee BxoquT [1, c. 3].

Hanpumep, meron Pynre-Kyrra yeTBepTOoro mopsigka TOYHOCTHM € HOCTOSIHHBIM IIaroM
uHTerpupoBanus, Meros PyHre-Kyrra-MepcoHa ¢ aBTOMaTH4eCKUM U3MEHEHHUEM Il1ara ¢ OLEHKOU
MIOTPEIIHOCTH Ha KaXKIO0M Il1are MHTerpupoBanus U Mero1 Pynre-Kyrra-®enboepra.

Metoasl  Pynre-Kyrra HCHOJB3YIOT MHOTOKPAaTHOE BBIUMCICHUE IPABOM  4YacTu
Qg QepeHIaIbHOTO ypaBHEHNUS, JOCTHTAs! IIPU TOM BBICOKOTO IMOPSIKa TOUHOCTH 0€3 BHIYHCICHUS
YaCTHBIX IPOU3BOJAHBIX.

IIpu unTerpupoBanum Y, MHTErpasibHas KpuBas KOTOPBIX MMEET YYaCTKM C CHIIBHO
pa3nuyaroIeicss KpUBU3HON, MOTYT BO3HUKHYTh HEYCTOMYMBOCTH PEIICHHUs, THO0 HEOOXO0IMMOCTh
B 33JJaHUU OYEHb MAJICHHKOTO 111ara MHTEIPUPOBAHUS, UTO €CTECTBEHHO IIPUBENET K 3HAUYUTEIbHOMY
YBEJIMYECHUID BPEMEHM BBIUHUCIECHUN. DTO MOXKHO CHENaTh, €CIM B XOJe MHTerpupoBanus Y
IIPOUCXOJUT aBTOMAaTHYECKOE U3MEHEHHE 11ara. ABTOMaTHUECKOe U3MEHEHHE 11ara o0ecrne4ynBaeT
yMEHbIIIEHUE OOIIero 4YWcia M[IaroB B HECKOIBKO pa3, pPEe3KO YMEHbBIIAeT BEPOSATHOCTh
BO3HUKHOBEHHUS YHMCIIOBOI HEYCTOMYMBOCTH, JaeT 0oJjee pPaBHOMEPHOE pAacIONOKEHHE TOYEK
rpaduka UHTErpaibHBIX KPUBbIX.

BBuay ocoboro 3HaueHUs W MIHUPOKOrO MpUMEHeHUs J[Y mepBoro u BTOPOro MOPSIKOB B
y4eOHOM Tpoliecce U JUIs PeIIeHUs] TEXHUYECKUX 3a/1a4, M0JIE3HO UMETh CHEIUATIbHYIO IPOrpaMMy
JUIS YUCIIEHHOTO perieHus 3anaun Komm.

e Ilenbto HacTosmIel pabOTHI ABISETCSA CO3/laHHE Y4eOHO-METOIUYECKOr0 KOMILIEKCa
JUIsL TIPOBEPKM 3HAHMM CTYACHTOB IO CJIEAYIOLIMM pa3ieilaM MaTeMaTHKd U
IPOrpPaMMHUPOBAHUS:

e Teopuu oOBIKHOBEHHBIX HU(epeHMaIbHbIX ypaBHeHHH (Y) nmepBoro u BTOporo
nopsifka u cucreM 1Y nepBoro nopsiika;

e Omnpenenenue 3anaun Ko gy 1Y u ux cucrewm;

e OrmnpezneneHue yclIoBUN CyHIECTBOBaHMS €JUHCTBEHHOrO pemieHus 3agaun Komm o
teopeme [Iukapa;

VMeHue Mojb30BaThes A3bIKaMK [IPOrpaMMUPOBaHHKs BRICOKOTO ypoBHs: Pascal, C, C™*, C#,
Visual BasiC wiu npyrumu Jjisi COCTaBJICHHS IPOTPaMMbl YHCICHHOTO peleHus 3aaaun Ko,

CBomuth pemeHue 3amaun Komwm st JIY B 4yacTHBIX Npou3BOAHBIX K 3amade Komm
00BIKHOBEeHHBIX J[Y.

[TocraBnenHas 1eib B paboTe JOCTUTAeTCsl C TOMOIIBIO:

1. Monbopa Y u cucrem /1Y, peuieHusi KOTOPbIX HE MOTYT OBITH BBIpaXKEHBI Yepe3
3JIeMEHTapHbIe (PyHKINHY;

2. ®opmynupoBku 3anaun Komm st BeIOpanHbx 1Y U onpeneneHne 00IacTy 3aJaHus
HAYaJIbHBIX YCJIOBHIA;

3. AHamm3a u BBIOOpa MeTo/a pemmeHus 3anaun Komm (MeTos ToMaHbIxX Diepa, MeTo
C)KUMAIOIIUX OTOOpaXkeHHe (METOJl HEMOABMKHOW TOUKM), MeTol HbroToHa, MeTox
Pynre-Kyrra);

4. Bri6opa s3pIKa IPOrpaMMHPOBAHUS;
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5. CocraBneHue mporpamMmsl Ui YHUCIEHHOro pemieHus 3agaun  Komm ¢
COOTBETCTBYIOIUM HHTEp(ErcoM, NO3BOJSIOIINM BEIOUPAaTh METOAUKY PELICHUS U
BBIBOJ] pe3yJIbTaTa B BHJIE TAOJIMIbl 3HAYCHUH WM MHTETPAJIbHON KPUBOH, a Takke
BO3MOXKHOCTBIO BbIOOpa 1100 YMCIIO TOYEK, B KOTOPBIX HAXOIUTCS PELICHUE 3aJauu
Ko, mu60 To4HOCTB perieHus;

6. CpaBHeHHE BBIOPAaHHOIO METOJA PEIIEHUs C CYILECTBYIOIIMMU METOAAMHU, TAKHUMH,
KOTOpPBIE HCIOJIB3YIOTCS B CTAaHIAAPTHBIX MPOrpaMMax II0 YUCIECHHOMY DPEIICHUIO
MaTEMaTHYECKUX 3a1a4.

C nomomplo pa3paboTaHHOTO y4eOHO-METOAMYECKOro KOMILIeKca (PUCYHOK 1) mpoBepka
3HAHUWA CTy#EeHTOB Teopuu Y M yMeHMs 4YMCIEeHHO pemuTh 3anady Komwu mnpowusBoautcs
ClIeyroImuM 00pa3om:

KaxxnoMy cTyzneHTy onpenenseTcs KOHKpeTHas 3anada Koy,

e OmnpenenstoTcs: KpuTepuu pemieHus 3agaun Komm: nu0o 3agaHueM 4ncia To4eK Ha
paccMaTpuBaEeMOM OTpe3Ke, 100 3aJaHMeM TOYHOCTH MOJy4aeMbIX Pe3y/bTaToB;

e 3amaercs ¢opma BBIJAYM PE3yNbTaTOB pemeHus 3agaun Komm mmbo B dopme
TaOJIUIIBI YMCIIEHHBIX 3HAYCHUH, 100 B (hopMe HHTETpaTbHOW KPHBOH.

0! UncneHHble METOAL! MHTETPYPOBaHNA OBLIKHOBEHHBIX A w1 - o IE3
®aiin  Cpoims / OTo6pasuts O nporpamme

n X v D ' BuiGepie meToa n ypasHenue
S 5 IV 1 Pynre-Kyrrsi-Mepcona
14987500191 4811306953 6

2 407000381 4626911163 ¥ = sin@ saqrt0) - 3y -
34962500572 4447111607 5

44950000763 |4.272327423 e —
5 Z

6

7

8

War

-4,925000668  3,93982482 @® i
-4,912500858 | 3,78315258
-4,900001049  3,633496523
-488750124  3,491218328

9 -4875001431  3,356549978 X[0] Yi0]

104862501621  3,229570866 2 -5 5

11 -4850001812  3,110193968 X[End] Eps

12 -4,837502003  |2,998162031 \ 1 5 le-6

-5< X[End] £ 5
3 0l = 5

13 -4825002193 | 2,893054962
14 |-4812502384  |2,794306993 - - - - ] f - N AR
15 |-4800002575 270123148
16 |-4787502766 | 2,613053799
17476250267 | 2448076963 B
18 -4750002861 2369630575
19 |-4737503052 |2,29286623 2 Ceoiicrea rpagika

2 4725003242 2217140436 User

21 |-4712503433 | 2,141937733 3 Vismermrs ==
22 |-4700003624 |2,066890478 s

3 |-4687503815 |1,991791248 10
244675004005 1916595817
254662504196 | 1,841417909
26 -4650004387 | 1,766515255 -5
27 437504578 | 1,692268252
28 |-4625004768 | 1,619153023 5
20 4600004673 | 147850646 | v ‘ Pewins ypastenite

Pucynok 1 — PazpaGotanHblil yaeOHO-METOAMUYECKUI KOMILIEKC

[locne BBITONHEHUS CTYACHTOM IIOCTaBIEHHOM 3aJadyd NPOU3BOAMTCS CpPAaBHEHHE
IIOJIyYEHHBIX UM PE3yJIbTAaTOB C PE3yNbTaTaMH, IOJyYCHHBIMH 10 HAIIMCAHHOW IIPOrpaMMe, 4YTO
OCYHIECTBJISIETCS C HCIIOJIB30BAHMEM JBYX KOMIBbIOTEpOB. Ha OIMH KOMIBIOTEp 3arpykaercs
IIporpaMMa, HalMCaHHas CTYIAEHTOM, Ha JApPYrod — IporpaMma Ipenojasareis (IporpaMma
HamucaHHas B pe3yJbTaTe BBINOJHEHUS 3TOM pabOThl) W MPOU3BOJIUTCS KaK BU3YalbHOE, TaK U
YHUCJIEHHOE CpPaBHEHHUE IOJYYEHHBIX pPE3YyNbTAaTOB pelleHus 3agaud Komm ¥ Ha OCHOBE 3TOro
OlLICHHUBAeTCs paboTa, BHIMOJIHEHHAS CTYIEHTOM.

Koamument npubamkeria
50
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bubnnorpaduueckuii cnucox
1. ®.1. HonuuuH. YucneHHble MeTOAbl pemieHus 3agaun Komm s 0OBIKHOBEHHBIX
nuddepeHIMaTbHBIX YpaBHEHU, METOIMYECKUE YKa3aHus, — I. 3natoyct-36, 1993r. — 18 c.

146



MATEMATUKA. NHOOPMATUKA U BbIYNCITUTE/IbHASA TEXHUKA

NPUBOP JEMOHCTPALIUU CBONCTB NUKJIOUAbI
Anoxun A.B., Koneckux T.A.

O3épcruti mexnoaoeudeckui uncmumym — ¢unuan HUAY MUDU
2.03épck, Yensbunckas obracmo

OTlkafVM@mephi.ru

B pabote npencraBien MexaHu3M, JeMOHCTPHPYIOIIUI pelIeHue 3aaad 0 OpaxucToxpoHe u
TayTOXpPOHE.
Kniouesvie cnosa: mexanusm, OpaxucTOXpOHA, TAYTOXPOHA, IUKIIOUA.

THE CYCLOID CHARACTERISTICS DEMONSTRATION DEVICE
Anokhin A.V., Konevskikh T.A.
OTI NRNU MEPhI, Ozersk
OTlkafVM@mephi.ru

This research work presents the mechanism, showing the properties of cycloid: problems of
brachistochrone and the tautochrone curve.
Keywords: mechanism, brachistochrone, tautochrone, cycloid.

B manHoii paboTe paccMaTpUBAIOTCS BE 33]]a491, OCHOBAHHBIC HA CBOMCTBAX ITUKJIOU/IBI.

3amaya 0 OpaxUCTOXPOHE: KaKas TPAeKTOpUs MPHUBEAET TeJo, ABMXKYIIeecs Mo AeHCTBUEM
CWJIBI TSDKECTH, U3 OJHOW TOYKHM B JIpYr'yro 3a Kpardaiimee Bpemsi? Kaszanochk Obl, 4TO pelieHuem
JOJKHA OBITH 3TO MPSAMOJIMHEHHAs TPAeKTOPHS, OJHAKO HaWIy4Ylled TpaeKTOpUel sBIsSETCS
nukiona. beuto momydeHo math pemrenuid: [anmnedt, Herotona, SIko6a beprymum, Horanu
bepnynnu Jleitonuna u Jlonurans.

3amaya 0 TayTOXpPOHE COCTOMT B HAXOXKJIEHUU TaKOW KPUBOHM, UTO, HAUYMHAS C JIHOOOTO
HAYaJIbHOTO MOJIOKEHUS, BpeMs CITyCKa B 3aJJaHHYIO0 TOUKY Oy/IeT OAMHAKOBBIM. XpHUCTHAaH [ toiireHnc
JI0Ka3aJjl, 4YTO €IMHCTBEHHON TAyTOXPOHOM SIBJIAECTCS UKIJIOUIA.

Pesynbrarom paboThl ABISETCS MEXaHU3M, MO3BOJISIIOIIMNA MPOJEMOHCTPUPOBATH JaHHBIC
CBOMCTBA. DTU MEXaHU3Mbl MOTYT OBITh WCIIOJB30BaHBI MPH MPOBEJACHUU 3aHIATHI MO (HU3UKE U
AHAJIMTUYECKON T€OMETPUU B CUILY CBOEU HATJIAIHOCTH.
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OINIPEJAEJIEHUE TPAEKTOPUM ABUXKXEHUS, CKOPOCTH U YCKOPEHUA TOYKHA
IIJIOCKOI'O MEXAHU3MA I'PA®OAHAJIUTHIECKUM METOI0OM
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Jlis mpoBeieHusl CUJIOBOTO M IPOYHOCTHOTO aHalIM3a MEXaHHW3Ma HEeoO0XOIMMO 3HAaTh
MOJIOKEHHUE TOUYEK MEXaHH3Ma B BHIOpAaHHBIII MOMEHT BPEMEHH, UX CKOPOCTH U yCKopeHus. B pabore
[IOKa3aH aHaJIu3 IUIOCKOTO MEXaHM3Ma, IOCTPOCHA TPAEKTOPHUs IBHUKEHHS IPOU3BOJIBHON TOUYKU
MEXaHU3Ma, OIPEACIICHbI JINHEWHAS CKOPOCTh U JIMHENHOE YCKOPEHUE JAHHOW TOYKHU.

Knrouesvie cnosa: Teopus MEXaHU3MOB M MAalIWH, TPAEKTOPHS TOYKH, CKOPOCTb TOYKH,
YCKOPEHHUE TOUYKH.

DETERMINATION OF THE TRAJECTORY OF MOTION, SPEED, AND
ACCELERATION OF A PLANE MECHANISM POINT BY GRAPHO-ANALYTICAL
METHOD

Alekseeva 0.V., Kozlova E.V., Krylosova M.O., Sazhina V.
TI NRNU MEPhI, Lesnoy

To perform a load-bearing and strength analysis of a mechanism, it is necessary to know the
position of the points of the mechanism at a selected moment in time, their speed and acceleration.
The paper shows the analysis of a plane mechanism, the trajectory of an arbitrary point of the
mechanism is constructed, the linear velocity and linear acceleration of a given point are determined.

Keywords: theory of mechanisms and machines, point trajectory, point velocity, point
acceleration.

I/ICXOHHI)IG JaHHBIC. MOACIIb KpI/IBOIHI/IHHO'HOH?)yHHOFO MEXaHnu3ma C 3KCHeHTpI/IKOM B
3a[JaHHOM HOJIOKEHUH B COOTBETCTBUHU C PUCYHKOM 1, HOCTOSHHAS yIJIoBas CKOPOCTh I BEAYHIErO
3BeHa w; = 10c!.

Iensb McCea0BaHMs: ONPEIENTh TPAEKTOPHIO ABHKEHHS TOUKH HA ITATyHE 32 OJIMH 000pOT
BEJyILEro 3BeHa, ONpPEeIUTh JUHEHHYI0 CKOPOCTh U JIMHEHHOE YCKOPEHHE NaHHOW TOUKM IIpH
3aJJaHHOM TIOJIOKEHNH MEXaHN3Ma TPa(OaHATUTHIECKIM METOIOM.

AKTyallbHOCTh HMCCIENOBAHMS: 3HAas MOIOXKEHHE, IMHEHHYI0 CKOpPOCTh U IMHEHHOe
YCKOpeHI/Ie TOYCK MEXaHH3Ma, MOXHO COCTaBJIATH Fpa(bI/IKI/I JBHKXCHNA, CKOpOCTI/I 158 yCKOpeHI/IH
3BEHBEB, ONPEEIATh XapakTep UX JBUKeHHUs (YCKOPEHHOE, 3aMeIEHHOE), XapaKTep HepeMeIleHUs
(TpsIMONTMHENHOE, KPUBOJIMHENWHOE). Pe3yabTaThl UCCIIEIOBAHUS MOTYT TPHUMEHSTHCS B CHIOBOM
aHaJIM3e MEXaHU3Ma U HOCNEAYIOIMX IPOYHOCTHBIX pacyeTax.

VHCTpyMEHTHI ISl HcciIeI0BaHus: TporpaMMHoe obecrieuenue «Kommac-I'paduky.
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Mogens MexaHu3Ma IPUBOAUTCS B [BHIKCHHE OKCLEHTPUKOBBIM YyCTpoHcTBOM. Ilpn
IIOCTPOCHUH KUHEMATHUYECKON CXEMBI, IOKa3aHHOM HA PUCYHKE 2, TaHHOE YCTPOWCTBO 3aMEHEHO
M300pakeHNeM KpuBoIuia (Touka B KpuBomIMIia HaXOAUTCS B IEHTPE dKCIEHTpHKa) [2, c.118].
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Pucynok 2 Pucynok 3

3amaya 1: TOCTPOMTH TpaeKTOpHUIO JABWXKEeHHMA Touku S. Hcmonb3ys  Metof

rpad)0aHaJIMTUYECKOTO aHaIN3a TUIOCKUX MEXaHU3MOB, MOCTPOMIIN IIJIaH MEXaHU3Ma, MOKa3aHHbIN
Ha pucyHke 3. 3a oJuH IMKJ paboThl MEeXaHM3Ma Beayllee 3BeHO — KpuBomun AB — coBepiiaer
BOKPYT TOYKH A TIOJHBIH 000poT. UTOOBI MOCTPOUTH TPAEKTOPHUIO IBUIKEHUSI TOUKH B, pazmenmmmm
OKPYXKHOCTh (C IIEHTpoM B Touke A paauycoM AB) Ha 12 yactell U MOMyYWJIM MPOMEXYTOUHBIE
nosioxkeHus kpupommna (ABi1, ABo,...). [IpumeHuB MeToJ 3acedek, HaIUIM HPOMEKYTOUHBIE
noniokeHus 3BeHa 2 — matyHa (B1Ci, B2Co,...), 3BeHa 3 — momsyHa (Ci, Co,...) [1, ¢.32]. Touka S
paznenser 38eHo BC B cooTHomIeHnu cornacHo gopmyie (1).

BS

BC 3 @
Paznenus orpesku B1Cy,..., B11C11 B TakoM k€ COOTHOIIEHUH, HAIIJIM TOYKHU Si,..., S11. CoeuHMB
WX TUTABHOM KPUBOM, TIOTYYMIIH TPAEKTOPHUIO JIBIKEHHS TOUKH S.

0
= 4~0005 1/ e
3amava: onpeaeauTh CKOpocTh TOo4ku S. Ha pucynke 4
n300pakeH IUIaH CKOPOCTEH JJii MeXaHuW3Ma B 3a/JlaHHOM 0,.C 5 L&
nonoxennn. Touka S Ha IUIaHe CKOpOCTeil JeuT oTpe3ok bcy B 77747 7/'4 b,
COOTHOILIEHUH corytacHo ¢opmyre (2). s '
Pucynok 4
BS by,s 2 @
BC byc, 3

Janee o ¢popmyie (3) onmpeaeanim pacCTOSHUE Ha IJIaHe CKOPOCTEH OT TOYKH D2 10 TOUKH S, B MM
[1,c.39].
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2 2
sz = § X bZCZ = § X 4‘6 == 30,66 (3)

Bekrtop, mpoBeAeHHBINM M3 MOJIOCA IUIaHA CKOPOCTEH Pv B TOYKY S, M300paskaeT abCOIIOTHYIO
JUHEWHYI0 CKOPOCTh JaHHOH Touku. [To ¢opmyre (4) onpenenseM BeIMUYUHY CKOPOCTH TOUKH Vg,
Mm/c.
Vs = pys X uy = 15,33 x 0,005 = 0,07, 4)
I7Ie PyS — OTPE30K, U3MEPEHHBIN Ha TIaHE CKOPOCTEH, MM;
Wy — MacmTabHbIA KOA(DPHUITUEHT TMHEHHOU CKOPOCTH, M/CXMM.

kX

3amava 3: ompenenuTth yckopeHue Todyku S. s MexaHW3Ma B 3aJlaHHOM v }
MOJI0’KEHUHU TTOCTPOUIIN TIJIaH YCKOPEHUM, TOKa3aHHbIA Ha pUCYHKE 5. Tak Kak Touka o~
S nexut Ha 3BeHe BC, coenunmim Touku b2 u C2 Ha mmane yckopenuit orpeskoM. Ot _
I e ™ b.Lrs
TOUKH b2 OTIONKMIM OTpe3ok D2S, MM cornacHo dopmyiie (5) M HAUUIM UCKOMYIO == — — L2 20
TOYKY S. =

|
| P02 o

~ |
.
< |
|

2 2
sz = § X szz = § X 15,50 = 10,33 (5)

Bekrop, mpoBeneHHbBIN M3 MOJIOCA TUIAaHA YCKOPEHHH Pa B TOUYKY S, M300pakaeT
abCcoOTHOE JIMHEHHOEe ycKopeHue naHHou ToukH. [lo dopmyne (6) ompenensem
BEIMUMHY YCKOPEHHS TOUKH ag, M/C2, 5
as = Pas X Uy = 125,33 x 0,02 = 2,51, (6)
TJIe P4S — OTPE30K, U3MEPCHHBII Ha IJIaHE YCKOPEHUH, MM;
l, — MACIITaOHBIH KOO (PUIUEHT TMHEHHOTO YCKOPEHHMS, M/C2XMM.

2
HToroBeie pacyeTHBIC JaHHBIE KHMHeMaTtwuyeckoro aHamm3a: Vg = 0,23m/c, V¢ =
Om/c, Vg = 0,07m/c, ag = 2,3M/c?, ac = 2,61M/c?, ag = 2,51m/c?.
BeiBox. B xome  wWccienoBaHHMs — IIOCTPOEHAa  KpHBas, Pucynok 5

n300pakaronias TPAeKTOPUIO ABMKEHHMs TOUkd S. [l naHHON TOYKH

HAWICHbl 3HAYEHUS W HANPABJICHUS JIMHEHHONW CKOPOCTH W JIMHEHHOTIO YCKOPEHUS MPHU 3aJaHHOM
MOJIOKEHUH MeXaHW3Ma. AHAJOTUYHBIM 00pa3oM, MCIOJIb3Ysl MOCTPOEHHBIE IIaHBbl CKOPOCTEH U
YCKOPEHUN MeXaHu3Ma, AJIs JII000H TOYKH YCTpOMCTBAa MOTYT OBITh OMNpEENIEHbl BEITUYMHBI U
HaIlpaBJICHUs JTUHENHBIX CKOPOCTEH U JIMHEUHBIX YCKOPEHUM.

bubnuorpaduyeckuii circok
1. Maxogsa H.C., ITo6oss O.H., Cemua M.U.- M.: I'ymanurtap. uza. ueatp BJIAJIOC, 2006.
—287c.: nm.
2. FOnennu B.B., bBymyeB A.B., baouit B.1. Texaudeckue cpenctBa 0OyUICHUS W TUIIOBOE
yueOHo-1abopaTopHOEe 000pYIOBAaHUE IS BBICIIUX U CPEIHUX CHEIUAIBHBIX YYeOHBIX 3aBEACHHIA.
VuebHo-MeTonuueckoe mocooue. M., «Briciias mkomaay, 1974 — 264c.: wi.
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N3YYEHUE HAIIPSI)KEHHO-AE®OPMHUPOBAHHOI'O COCTOAHUSA JIMCTOBOI'O
MATEPHAJIA IOCJIE U3TUBHBIX UCIIBITAHUI

Honrononos B.U., Kosnosa E.B., Kopcyn B.I1., bopucos I1.B.

Texnonoeuueckuii uncmumym — unuan HUAY MUDU
2. Jlecnoi, Ceeponosckas obnacmo

vitdolgopolov@yandex.ru

BhImoiHeHBI M3MEPEHHSI TBEPIOCTH HECTaHIapTHBIM METOI0M (aHajior MeToaa PokBesia) Ha
oOpasnax u3 criaBoB AMro, /116, Ct.3 B COCTOSHUYM MOCTaBKH MOCIIE H3THOHBIX 3HAKOTIEPEMEHHBIX
ucnbITaHui. MI3MepeHus MpoBOIMIN KaK BJAIM OT TPEINMH, TaK U B 30HE SBHBIX jJedopmarnmii 6e3
paspymienus. [1o pe3ynbraraMm u3MepeHnid MOXKHO CIENIaTh BBIBOJ, YTO HA CTAIMH MPE/IICCTBYIONICH
pa3pyIICHUIO CIIOCOOHOCTh METajlIa COMPOTUBIIATHCS BHEAPESHUIO HHCTPYMEHTA (TBEPAOCTh) BHIIIIE,
9YeM Ha CTaJIUU PA3PYIICHHS.

Kniouegvie  cnosa: 3HAKONEPEMECHHBIC WCIBITAHUS, TBEPJOCTh, HAKJICI, VYIPYrHe
nedopmariiu.

STUDY OF STRESS-DEFORMED STATE OF SHEET MATERIAL AFTER BENDING
TESTS

Dolgopolov V.1., Kozlova E.V., Korsun V.P., Borisov P.V.
TI NRNU MEPhI, Lesnoy
vitdolgopolov@yandex.ru

Hardness measurements were made by a nonstandard method (analogous to the Rockwell
method) on samples from AMg6, D16, and St.3 alloys in the state of delivery after flexural alternating
tests. The measurements were carried out both far from the cracks and in the zone of explicit
deformations without destruction. According to the results of the measurements, it can be concluded
that at the stage previous to destruction the metal's ability to resist the tool insertion (hardness) is
higher than at the stage of destruction.

Keywords: alternating tests, hardness, hardening, elastic deformation.

[lpy  uCHBITAHUAX  METAIOB  PACTSHKEHHEM MM HM3THOOM  MOXHO — BBIJICIIUTH
nocjeioBaTelbHbIe CTaANN: YIpyras Aedopmarus, HayaabHas IlacTuyeckas aedopmarius, Tekyas
nedopmarust 6e3 paspyiieHus, nedopmaius ¢ nociaeayomuM papymenuem [1, c. 66]. Ha Bcex
cTagusx o01mas aedopManus Gos ABISAETCA CYMMON YIPYTOH Gynp U MIACTUYECKOH Gy 1eOpMaIuid.
HanpsbkeHHOE cOCTOSTHHE B OOIIEM CIydae CBOAMTCS K COUYETAHHIO HOPMAJBHBIX M KacaTeIbHBIX
HanpsbDkeHud K Jr000i muiomaake Ttena. Eciu B mpeaBapUTENbHO HANpPsDKEHHOM Tejle MMEeTCs
IIeJIeBUTHAS. HECTUIOITHOCTh BIIOJTb MOBEPXHOCTH, U JICHCTBYIOT TOJIBKO CKMMAIOIINE HAMPSHKEHUS
[0 HOPMaJM K KPOMKE TpEIIMHBI, a pacTArHBAIOIIME U KacaTellbHbIe HANpPSKEHHUs BAOJb TOH ke
MOBEPXHOCTH PAaBHBI HYJIO, TO MO HOPMAaJIH K TIOBEPXHOCTH JOMOJHHUTENBHBIX HANPSHKCHUN HE
BO3HHUKAET. B TO ke Bpemsl, IpY HAJTMYMU PACTATUBAIOIIMX M KacaTebHBIX HAMPSKEHUH BO3MOKHBI
HOpMaJIbHBIE K IOBEPXHOCTH HanpspkeHus. [1o ¢popme TpemmHsr 1 1ehopMUPOBAaHHOMY COCTOSTHUIO
BOJIM3M HE€ MOKHO CYIUTh O BHJIE M 3HAKE HAIPSDKEHH, KOTOPbIE CYIIECTBYIOT B JAHHOM CEYEHUH
tena. Ha cragum nedopmarnum 6e3 paspyiieHuss B MeTauie HaAOMIOMAaeTCs HaKIIeN, BETUYHHA
KOTOPOT'O pacTeT ¢ pocToM JedopMaluu A0 CTaauH JeGOopMaluu C pa3pylieHHeM, Ha KOTOpOH
CTETIeHb YMPOYHEHUS! CYIIECTBEHHO YMEHBIIACTCS WM3-3a WCYEPIIaHUsl CIOCOOHOCTH MeTaia K
YIIPOYHEHHUIO0 u3-3a aedopmaruu [2 ¢. 17, 3 ¢. 121]. B pabote [2, c. 17] noka3aHo, 4TO yIIpOYHEHUE
MeTajula TIpU JBYXOCHOHW aedopMaliiii 3HAYUTEIBHO TNPEBBIIIACT YIMPOYHEHUE TPH OIHOOCHOU
negopManuu u3-3a Iepexoja OT MPOCTOr0 K CIOXKHOMY HAarpyKeHHIO C OJHOBPEMEHHBIM
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YBEITMYEHUEM MKECTKOCTH HANpsOKEHHOTO COCTOsHUS B oOpasue. [losromy obmast nedopmanus
BBIPAKAETCSA CYMMOM Oypp, Oy M Oy (I€DOPMALIMEN IPH HAKJIETIE).

Llens naHHOM pabOTHI 3aKITI0OYANTACH B AKCIEPUMEHTAIBHON MPOBEPKE MPEATIONIOKEHUS: Ha
CTalud MPEIUIECTBYIOLIEH pa3pylIEHUI0 CIOCOOHOCTh MeTalljla CONPOTHUBIATHCS BHEIPEHHUIO
WHCTPYMEHTa TO0J] HArpy3koi (TBEpJOCTh) OyAeT BbIIE, YeM Ha CTaguHM pa3pylICHHs, KOria
OTCYTCTBYET YIpYyTrasi COCTaBIISIOIIAs CYMMapHOU Ae(opManvy U HaKJIeM MOJTHOCTHIO WIIK YaCTUYHO
cuat. [lonmyuenre noATBEP KACHHS TIO3BOJIUT 0OOCHOBATH BO3MOXKHOCTh U HEOOXOIMMOCTh OLIEHKH
HanpsKeHHO—1e(OPMUPOBAHHOTO COCTOSIHUSA JIMCTOBOIO MaTepuana, B TOM 4YHCIE, COCTOSHUSA
npeapa3pylieHus, M0 BEIMYMHE TBEPAOCTH. B kadecTBe 0OBEKTOB MCCIEAOBAHHMA HCIIOJIb30BAaHBI
00pasipl ATFOMUHUEBBIX CIUTABOB AMr6 (B cocTostHUU mocTaBkH), J[16 (B COCTOSIHUM MOCTaBKH),
cramu 3 (B coCTOSHUY T10cTaBKy). O6pa31bl IPOILIM H3THOHBIE UCTIBLITAHNUS ¢ yriioM 3aruba Ha 90° B
o0e CTOpOHBI OT BepTUKAIU. VcTbITaHUs MPOBOIWIN 0 MOSBICHUS TPEIIMHBI Ha KPOMKe oOpasia
WIA B LEHTPalbHOM ero yactu. Ha wactu 0Opas3noB HCHBITAHHS TMPEPHIBAJIN MPU HOSBICHUU
BUJIUMBIX TpU3HAKOB Aedopmannu 6e3 paszpymieHus. TommumHa oOpa3noB coctaBmia 2,5-3,0MM;
muiHa 90-95mM, mupuna 25-30mMM. TBepaoCTh M3MepsIN pu Harpy3ke 60Krc, AMaMerp Hiapuka —
1,6mMm. [TockonbKy Takoe coueTaHue JuameTpa apyuKa 1 Harpy3Ku He COOTBETCTBYET CTaHAAPTHOMY
metoxy PokBemna, To it 0003HaYeHUsT TBEPIOCTH UCIONIB30BaHO 0003HaueHne HR. M3mepennsrii
IUaMeTp oTIedyaTrka cocTaBui He Oozee 0,5MM, paccTosHME MEXAY OTIeYaTKamMu 2-3 nuameTpa
mapuka uaaenropa. [lpu o0paboTke n aHanm3e pe3ynbTaTOB U3MEPEHUH YUTEHO, YTO 0OpasIlbl 10
UCIBITAHUN TPOUUTH JePOPMUPYIOUIYIO TEXHOJIOTUYECKYI0 O0pabOTKYy MaBJICHHEM - IMPOKATKY.
W3mepeHnusi TBEpAOCTH BBIIOJIHIM B CIEAYIONIMX 30HaX OOpaslloB: 30HAa OTCYTCTBUS
UCHBITaTENbHBIX JedopMauii (MCXOJHOE COCTOSHHE); 30HAa Oe3 pa3pylleHHs, C BHUIAUMBIMHU
npHU3HaKaMu JleopMaIni; 30Ha PACKPBITUS TPEIIMHBI, KaKk Ha KpOMKe o0pasia, Tak 1 0e3 BbIxoa
Ha KPOMKY; 30Ha UCXOJIHOTO PAaCKPBITUA (YCThsI) TPEIIUHBI. B Kax10i 30HE BBIMOIHSIIA U3MEPEHUS
B 10 TOuUKax, BKIIOYAIOMINX KaK J1e()OPMHUPOBAHHBIN, TaK U Hele(hOPMUPOBAHHBIA METAILIL.

o + |
v o ) -
5 e T
0t g O i —T—
L
30 -+ /'
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S R ==t e B S -
5 s 1 3 s 9 BOMEp
O - ncxomnoe cocTosmme ;) - 20Ha AeOpMauHH; : o SHCRORHOE < s Gea o
@ - YCTBbe TPCINHHLI @ - IIOIHOE PACKPHITHE TPEITHHEL. @ - yCThe TPEIHHEL @ - TOTHOE PACKPHITHE TPEIIHHBL.
3ona AedOPMAIMHE ¥ 30HE! TPEIHHEI PACTIOIATAIOTCA Ha 00pasue Mexay Togxayu 4 — 8 3ona AeOpMANMH ¥ 20HB! TPEIIMHB! PACTIONATAIOTCA Ha 00pasie MeXAY Touxanu 4 — §
['paduk 1 — VisMeHeHne TBEPIOCTH I'paduk 2 — V3meHenune
Ha oOpa3sie cT. 3 TBEPJOCTH Ha 00pasie AMro6

O - ucxoaHOE COCTORHME | { -soHa aedopmaunu;
@ - yCThe TPemMHEL @ - TOTHOE PACKPEITHE TPeITHHEL
3ona gedx H 30HBI TP B AKTCA Ha 00pasie Mexay Toukamm 4 — 7

I'padux 3 — M3meHenue TBepaocTH Ha obpasie /(16

152



MEXAHUKA, MALLMHOCTPOEHWNE N OBPABOTKA MATEOMAJIOB

Ha rpadukax 3aBUCHMOCTH TBEPIOCTH HAOIIOAAETCS CYIIECTBEHHOE MOHKEHUE BETMUNHBI
TBEPJIOCTH B 30HAX Je(QOpMaluy 110 CPAaBHEHUIO C UCXOIAHBIM COCTOSIHMEM. [l 30H nedopmanun
0e3 TpeIrHbI YPOBEHb TBEPAOCTH CYILIECTBEHHO BBIIIE, YEM B 30HaX MCXOAHOTO COCTOsIHUS. Takoe
pasnuyie MOKHO OOBSCHUTh HAJIMYMEM B 30HE H3MEPEHUN Hakiena I10ciie HCIbITaHUH,
JIOTIOJIHUTEIBHOIO K YIIPOUHEHUIO [TOCIIe ITPOoKaTKu. KpoMe Toro, B OTCYyTCTBUE Pa3pyLLIECHUS CHATHE
ynpyroi gedopMaiiv He IPOU30IILIO.

Ha oOpasmax cruraBa AMr6 s 30H nedopmanuy BOKPYT TpEIIMHBI HaOIOAaeTcs
CYIIECTBEHHOE CHM)KEHUE TBEPJOCTH, YTO MOXKET UMETh Ty e IMPUUMHY, uTo U y cT.3. HekoTopoe
CHIDKEHHE TBEPJIOCTH MPHUCYTCTBYET U B 30HE Aedopmanuu 0e3 pa3pylieHus, HO MPH 3TOM BUIHO
CYIIECTBEHHOE IOHI)KEHUE TBEPJIOCTU IO CPAaBHEHMIO C HUCXOJIHBIM cocTosiHueM. Ilociennee
OOCTOSITENICTBO HE HAXOMUT TMOKa OOBSICHEHUS B paMKax MPHHATOM CXEMbI MOCTaJIUHHOTO
HapacTaHusi obmieit aedopmanmu. Ha crmaBe J[16 pa3nuumst 1o TBEPAOCTH MEXIY 30HAMH
neopManuy ¥ 30HaAMHU TPEIIMHBI OTCYTCTBYIOT. Takoe pasiuuue MEXAy CIUIaBaMH BO3HHKAET,
BEPOSITHO, [TIOTOMY, 4TO Iipeiest Tekydyect 116 Beie, uem y AMro6, u rmiactudeckas CoCTaBIIsAIOIIas
BHOCHUT MEHBIIMHI BKJIaJ B 00mIyto nedopmanmio. [Ipu sToM nedopmanus 10 ¥ IOCie pa3pylieHus
COMpOBOXKAAaeTCsl OOnbIIUM Haki€énoM B crutaBe J[16, yem B AMr6. Jlna crmumaBa J[16 npwm
MIPaKTUYECKU OJIMHAKOBOM CTENEHM AePopMali IpHU IMPOKATKE HEOOXOAMMBIE TEXHOJOTUYECKHE
Harpy3KH BbIILIE€ M BBIIIE CTENEHb Hakiena. B 30Hax, mpuieraiomux K TpeuiuHe, CHATHE YIPYToi
COCTABJISIOLIEH MOYKET HpPOSBIATHCA TOJIBKO B HEMOCPEICTBEHHOW OnM3ocTH K TpemuHe. Jlis
HCIOJIb30BAHHOTO UJICHTOPA JIOKAINU3ALMs TOYKU U3MEPEHUsI B HE0OXO0AUMON OJIM30CTH K TPELIHHE
HE TapaHTUPYETCs, OTINYUS 3HAUEHUI TBEPJOCTU HE BCETa BBISBISAIOTCA.

BBIBOABI: 3KCHEPUMEHTANbHO JIOKa3aHO HAJIWYME KadeCTBEHHON 3aBHCUMOCTH MEXAY
TBepaocTei0 HR M ypoBHEM HampskKeHHO-A€(OPMUPOBAHHOTO COCTOSIHMSI IIOCIE W3THOHBIX
ucnblTaHui.  LlenmecooOpa3HO  BBINOJIHUTH  AHAJIOTWYHBIE  MCCJIECIOBAHUS  HANpPsIKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSI 00pa3LoB M3 PaA3IMYHbIX METAIJIOB C MCIOJIb30BAaHUEM METOj1a
MHUKPOTBEPJOCTH, 00ECIEUNBAIOIIETO MEHbIINE HArpy3KH U OOJIBIIYIO JUCKPETHOCTh W3MEPEHUH
TBEPAOCTH.
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HCCJIEJOBAHUE CTPYKTYPHI U3/IEJIUI U3 CTAJIM 12X18H10T MMOJTYUYEHHBIX
METOJ0OM SLM TEXHOJIOT' M.
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Jannas pabora HampaBieHa Ha OINPEACICHHE CTPYKTYphl M CBOMCTB 00pasIioB,
n3rotoBieHHbIX Mo SLM Texnonoruu u3 ctanu 12X18H10T. [nst atoro ObimM BbIpamieHsl 9
00pasIoB ¢ pa3HbIM PACIIOIOKEHHEM BHYTPH 30HBI CTICKAHUA: 3 TOPU30HTATHHO PACIIOJIOKEHHBIX, 3
mox yrmom 420 , 3 mox yriaom 420 ¢ mocienyromie TepMuUdeckoil oOpabOTKo# (HArpeB a0
temmeparypsl 4000C, BeimepKKa 5 4acoB, OXJaXIACHUE C TMeublo). McciemoBanus MOBEPXHOCTH
0o0pa3IoB MOKa3ald, YTO OHH HMEIOT BOJIOKHUCTYIO CTPYKTYPY C PAcCIOJOXEHHBIMH Ha HUX
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BKpAIUICHUSIMH YacTULl chepuyecKoil U IpsIMOYroibHO# ¢opmbl. MccnenoBas cTpykTypy 00pasioB
BBIPAILICHHBIX MOJ Pa3HbIMU YIJaMH, BUJUM, YTO CTPYKTypa Marepuaia JJOCTaTOYHO OJIHOPOJHA U
HE 3aBHCUT OT HANpABJICHUS BBIPAIIMBAHUSA, a HEOAHOPOJHOCTH MOTYT OBITH OOYCIOBICHBI
HEOAHOPOJHOCTBIO XMMHUYECKOTO COCTaBa MCXOJHOTO Marepuana, 4ro He cBsizaHo ¢ SLM
TEXHOJIOTMEN; U NOpHI, pacrojararwlecs 0 TpaHulaM CJI0EB, HAIMUUE U KOJUYECTBO KOTOPBIX
MOKHO YMEHBIUIUThH ITyTeM 1oA00pa 60jiee TOUHBIX TEXHOJIOTHUECKHUX MapaMeTpoB IeUaTy.

Kntouegvie cnosa: mocnoiinwiii cunte3, SLM Ttexnonorus, 3D mneuats, 3D mnpuntep,
REALIZERSLM-100 3D monens, cranb mapku 12X18H10T, crpykTypa.

STRUCTURE RESEARCH OF PRODUCTS MADE FROM STEEL 12X18H10T BY THE
SLM METHOD TECHNOLOGIES

Zhamaletdinova S.O.; Baranov N.N.
SFTI NRNU MEPhI, Snezhinsk
Zhamaletdinova96@mail.ru

This work is to define the structure and properties of the samples made by SLM technology
from 12X18H10T steel. 9 samples with different arrangements in an agglomeration zone have been
grown up for this purpose: 3 horizontal ones, 3 at the angle of 420, 3 at the angle of 420 with the
subsequent heat treatment (heated to the temperature of 4000C, endurance of 5 hours, cooling with
the furnace). Research of the samples surface has shown that they have fibrous structure with the
impregnations of particles of a spherical and rectangular shape. Having investigated the structure of
the samples grown up at different angles it is visible that the material structure is rather uniform and
doesn't depend on the direction of cultivation, and the heterogeneity can be caused by heterogeneity
of the initial material chemical composition that isn't connected with SLM technology; and pores on
layers edges, the presence and quantity of which can be reduced by selection of more precise
technological parameters of printing.

Keywords: layer-by-layer synthesis, SLM technology, 3D printing, 3D printer,
REALIZERSLM-100 3D model, brand 12X18H10T steel, structure.

3D-nevats Metaiutamu 1o Texuosorun SLM (SelectiveLaserMelding) moxHo cuntath oHUM
U3 HauOosiee NEpPCHEeKTHBHBIX HAMNpaBICHUH aJJUTHBHOTO MNpOU3BOJACTBA. [lombITkM mevatu
MeTaJUIaMH IPEIIPUHIMAIIICH C pAHHHUX JHEH pa3BUTHA TeXHOJIOTHH 3D-niedaTy, HO B GOJIBIIMHCTBE
Clly4yaeB yNHUPaAIUCh B TEXHOJIOTMYECKYI0 HECOBMECTHUMOCTb. B nmaHHOI pabore paccMaTpuBaeTcs
texnonorust SLM (SelectiveLaserMelding) meuaru n3 metamrueckoro mopormika ctanu 12X18H10T
¢ ¢pakmueit ot 40 1o 100 MrM.

B aTOM MeTO/Ie MCTIONB3yeTC s CIIaBIeHUE TOHKUX CJI0eB mopoiika (toaumuoi 0,075-1mm).
ITporniecc mocTpoeHus n3aenus MPOUCXOAUT BHYTPH T€PMETUYHOM KaMepbl, 3alI0JTHEHHOW HHEPTHBIM
ra3om (aproHom), 9To0 MO3BOJISET CBECTH K MUHIMYMY OKHCJIEHHE TTOPOIITKOOOPa3HOT0 MaTepuraa.

Jlannas paboTa HampaBleHHa Ha ONpEAEJIeHHE CTPYKTYphl M CBOMCTB 00pa3loB
n3rotoBieHHBIX 0 SLM TtexHonorumeit n3 cramu 12X18H10T. Jlnst sToro Obutk BEIpamieHsl 9
00pa3loB ¢ Pa3HBIM PACIIONIOKEHHUEM BHYTPU 30HBI CIIEKaHUS: 3 TOPU3OHTAIBHO PACIIONOKEHBIX,3
nox yrimom 42° 3 mox yrmom 42° ¢ mocmemyromed TepMmdeckoi oOpabGoTKoi (HAarpeB o
Temmeparypsl 400°C, BeIIEpKKA 5 4ACOB, OXJIAK/IEHHE C MIEUBIO).

HccnenoBanust MOBEpXHOCTH 00Pa3IOB MOKA3aM, YTO OHU UMEIOT BOJIOKHUCTYIO CTPYKTYPY
C PacHoJOXEHHbBIMU Ha HUX BKPAIUICHUSAMH YacCTHIl chpeprueckoil U mpsamoyroiabHoi ¢opmel. Ha
CHHMKE B OTPa)XEHHBIX DJIEKTPOHAX, MOKA3bIBAIONINX KOHTPACT MO aTOMHOMY HOMEpY JJIEMEHTa,
BUJIHO, YTO YACTHUIIbI MPSAMOYTOJIEHONU (OPMBI (TEMHBIE) OTJIMYAIOTCS 10 COCTABY OT «MaTpPULBD» U
cepuvecknx dYacTHIl (CBETIbIC). B cocTaB TEeMHBIX YacTWI[ BXOJHWT THTaH, a30T, aJIOMHHHH,
KUCIOpOA W BaHaauil. B coctaB HEKOTOpBIX uacTUIl cdepudeckoil (GopMbl Kpome 3iIeMEeHTa
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«MATpUIBl» BXOAAT MOJHOJeH, BoibppaM U BaHaauil. [laHHbIE SJIEMEHTHI SBIAIOTCA HE
XapaKTEpHBIMU B TAKOM KOJIMYECTBE JJIS JaHHOM CTaJIM. DTO BCE METAJIJIBI C BBICOKOW TEMIIEpaTypon
TUTABJICHUS M BHJIMMOE X HAJTMYME MOYKHO OOBSCHUTH HEOJHOPOJHOCTHIO XMMHUYECKOTO COCTaBa

MOPOIITKa B MUKPOOOBEMAX, TAKUM 00pa30M JaHHBIH Ae(PEKT MOKHO YCTPAHUTh ITyTEM HCKIIOYCHUS
HEOJAHOPOJAHOCTH XMMUYECKOTO COCTaBa (PUCYHOK 1).

CrpykTypa Marepuaia, IpUBEACHHAS HA TPAaBJICHHBIX LUIM(AX JIOMATOK B JIBYX CEYEHHUSAX
(pucCyHOK 2), TIOKa3bIBAaET, YTO MHUKPOCTPYKTypa MaTepuayia BCeX OOpasloB B HCCIEIOBAHHBIX

CEYCHUSX MOM00HA CTPYKTYpaM, XapaKTEPHBIM Ul HANpaBICHHON KpUCTAU3anuu (JIUTHA,
CBapOYHOIO 1IBa).
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Pucynok 2

B xumuueckuii coctaB marepuana o0pa3loB(«MaTPHUIIA») BXOIUT JKeIe30, HUKENb, XPOM,
TUTaH, Maprasell, KpeMHui. B cTpykrype marepuana o0pa3ioB NPUCYTCTBYET OOJIBIIOE KOJTUYECTBO
MOp W BKIIIOYEHHUH, pacIoNararoInuxcs MPEeMMYIIECTBEHHO MEXKIY CIOSIMH, TOTO )K€ COCTaBa, 3TO
TaKXKe XapaKTepHO M JJIs TOBEPXHOCTH OOpa3loB. AHAINW3 HEOAHOPOJHOCTEH BHYTPEHHETO
CTPOCHUS TOKA3bIBACT KAPTHHY aHAIOTUYHYIO MOBEPXHOCTH. HEOTHOPOIHOCTH TIpeIcTaBIsieT cO00i
KOHIICHTPUPOBAHHBIC BKIFOUCHHUS KAKOT0-JTM0O0 TYyroIIaBKOro dlieMeHTa (Harmpumep, Ti).

He cMoTps Ha HEKOTOPYIO HEOJHOPOAHOCTh CTPYKTYPHI CpeiHEe 3HAUE€HHE TBEPAOCTH IS
BCEX UCCIIEZIOBAaHHBIX 00pa3I0B UACHTUYHBI U cOCTaBIsAOT 245-246 HVS (241 HB), B TO Bpems Kkak
tBepaocTs TunuuHOM cranu 12X18H10T mo cnpaBounsiM ganHbIM coctaBiseT 130-170 HB. Ilpu
OTIpeJIeIEHUN TBEPJIOCTU OBLIO BBHIMOJIHEHO HE MEHee ISATH 3aMepoB, 3a MPOYHOCTHBIE CBOWCTBA
00pa3noB mosydeHHbIX SLM TexHooruei Tak jke 3HaYUTEIhHO MPEBOCXOAAT CBOIMCTBA MpoKara
3TOTO THUIA CTAJHM, OKOHYATEIbHBIN pe3yabTaT MPUHUMAIOT cpeliHee 3HaueHue. Judpakrorpammbl
BceX 00pa3IoB MICHTHYHBI, BO3bMEM 00pa3el] ¢ TOPU30HTAIBHON nedaThio. Ero mudpakrorpamma
NPEJCTaBIeHa CHIBHBIMU pedexcamMu, KOTOpble OTHOCATCA U ayCTEHUTY (TBEpAOMY pacTBOpPY Ha
OCHOBE KPUCTAJUIMUECKOH perieTke y-Fe ¢ Kyonueckoi rpaHelieHTPUPOBAHHOM PEeIIeTKOMN ).

HccnenoBaB cTpykTypy 0Opas3loB BBIPAIIEHHBIX TOJ Pa3HbIMU YIJIAMH BHIHM, 4YTO
CTPYKTypa MaTepHuajia JOCTaTOYHO OJHOPOJHA M HE 3aBUCUT OT HAIIPABIICHHS BBIPAIIMBAHUS, a
HEOJJHOPOJAHOCTH MOTYT OBITH O0YCJIOBJIEHBI HEOJHOPOAHOCTHIO XMMUYECKOTO COCTaBa MCXOTHOTO
Mmarepuana, 9To He cBa3aHo ¢ SLM texHomnorueil, n mopsl- pacnonararonmecs Mo TpaHuIiaM CIOEB,

HaJIMYUEC MW KOJIUYCCTBO KOTOPBIX MOKHO YMCHBIIUTH IIYTCM non6opa 0ollee TOYHBIM
TEXHOJOTHYCCKUX MMapaMETPOB IICUATH.
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OIIPEJEJIEHUE MONTPABOYHOTI'O KOS®PUIIMEHTA 3D-MOJEJIN,
BBIITIOJIHEHHBIX HA 3D-IIPUHTEPE U3 HEPXKABEIOLIIEN CTAJIN.

Kamaneraunona C.O., bapanos H.H.

CHeacunckutl usuxo-mexuuveckutl uncmumym — unuan HUAY MUDH
2. Cueorcunck, QYenabunckas obaracmeo

Zhamaletdinova96@mail.ru

B nmanHoit pabote Obuia m3ydeHa TouHocTh TexHosorun SLM (Selective Laser Melding),
npousBens mnportotunsl Ha 3D mpuntepe REALIZERSLM-100 w3 mopomka aycTeHHTHOU
Hepxkageromeit cranu Mapku 12X18H10T, cpennuit pazmep Gppakiimu H3MEpEHHOI0 HAMU MTOPOIIKA
cocrasiseT 17,04 Mmxm, npousBoacTBo Poccus. B pesynbpraTe nmpojenanHoi paboThl ObLIIN BBISBICHBI
U TOATBEPKICHBI OCHOBHBIE BIUSIONINE (aKTOPbI, ONPEAETUIN KOAPPHUIHUEHTHI, YTO MO3BOJIUT Ha
CTaguM MOJrOTOBKH ympapisitoumied mnporpammbel juis 3D mpuntepa REALIZER SLM-100
MIPOU3BECTH KOPPEKTUPOBKY 3D Moxenu neranu, a, Cl€IOBATEIbHO, YMEHBIIMTH BEPOSTHOCTH
MOSIBJICHUSI OTKJIOHEHUH Y peasIbHbIX JeTajlel MpH MevaTy.

Knouesvie cnosa: mocnownsnii cuatTe3, SLM Ttexnomorus, 3D mneuats, 3D mnpunTEp,
REALIZERSLM-100, 3D monens, crans Mapku 12X18H10T, nonpaBounslii Ko3pPHULIHEHT.

DETERMINATION OF CORRECTION COEFFICIENT OF THE 3D MODEL MADE ON
THE 3D-PRINTER OF STAINLESS STEEL.

Zhamaletdinova S.O.; Baranov N.N.
SFTI NRNU MEPhI, Snezhinsk
Zhamaletdinova96@mail.ru

In this work the accuracy of SLM (Selective Laser Melding) technology has been studied
having made prototypes on the 3D REALIZERSLM-100 printer from powder of austenitic stainless
steel of brand 12X18H10T, the average size of fraction of the powder measured is 17,04 microns,
produced in Russia. As a result, the major influencing factors have been revealed and confirmed,
coefficients have been defined. It will allow to make correction of a 3D model of a component at the
stage of making the managing program for the 3D REALIZER SLM-100 printer and consequently to
reduce the probability of deviations in real components when printing.
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Keywords: layer-by-layer synthesis, SLM technology, 3D printing, 3D printer,
REALIZERSLM-100 3D model, brand 12X18H10T steel, correction coefficient.

B Hacrosiee BpeMsi osiBUIach allbTePHATUBA TPAAUIIMOHHBIM METOIaM MOJTYyYEHUS JeTaleil.
B Buzpe mnocnoiiHoro cuHte3a. OHa JaeT HaM BO3MOXHOCTb M3TOTOBJICHUS YHMKAJIBHBIX I10
MIPOCTPAHCTBEHHON T'€OMETPUU JETalH, KOTOPHIE CJIOXKHO WM JaX€ HEBO3MOXXKHO H3TOTOBUTH
TPaJUIMOHHBIM  criocoOoM. Ilpum  wm3roroBneHuH  AeTaNu(MPOTOTUIIA)  TPAAULMOHHBIMU
TEXHOJIOTUSIMU HEO0OXOUMO: BBIOOpP, MOKYIIKA W/WIJIM U3TOTOBIIEHUE 3arOTOBKHU, 3aKyIKa PEXKYILEro
UHCTPYMEHTA. DTO JIOJITUI U JOPOTOCTOSLIMI IpoLiecc.

[Tpu monyudenuu neranu (IPOTOTUIIA) METOAOM 3-X MEpPHOH IMeyaTH BCE 3THU IPOLECCHI
HCKITIOYAIOTCS, TO €CTh ocTaercs pa3pabdorka 3D momenw, cnaiicuar, 3D medaTth U BO3MOXKHO
OKOHYATeNbHasI(uncToBast) oopaboTka. Takum 0Opa3oM Mporecc MoMydeHus AeTaiu (IIPOTOTHUIIA)
COKpallaeTcs BO MHOT'O pa3: ¢ HECKOJBKHUX MECALIEB JJO HECKOJIbKMX4YacoB.To, 4To BUepa Ka3ajloch
(haHTaCTHKOM, CEroAHs Bbl MOXKETE U3TOTOBUTH 3a Mapy yacoB Ha 3D-nmpunTepe.

Hcnonp30BaHWE TEXHOJOTUH IOCIONHOIO CHHTE3a IO3BOJIUT 3HAUYUTEIBHO YCKOPUTH U
yIIEIIeBUTh:

- pa3pabOTKy HOBBIX MAaIIMH U MEXaHU3MOB.

- MOJIEPHU3ALINIO0 UMEIOLTUXCS CUCTEM M OTAETBHBIX JIEMEHTOB.

- PEMOHT W 3aM€Ha BBIIIEIIIMX U3 CTPOs JAeTaneil, 0e3 BOCCTAHOBIIEHUS YTEPSHHBIX
TEXHOJIOTUYECKHX MPOIECCOB.

B nacrosimiee Bpems ucnosib3oBaHue 3D medatd B NMPOMBINIJICHHOCTH OTPaHUYMBACTCS
HEJOCTATOYHOM M3YYEHHOCTHIO BIMSIHUS MAapaMeTPOB Ipoliecca MeyaTH Ha TOYHOCTh MOJy4aeMbIX
531 (15078

Nsyyenne tounoctu Ttexunomoruu SLM(SelectiveLazerMelding) mpoussomgmimocs Ha 3D
npuntepe REALIZERSLM-100 w3 mopomka ayCTEeHHTHOH HEpXKaBEIOWIEH CTaau MapKu
12X18H10T, cpennuii pasmep ¢pakuuu H3MEPEHHOTO HAMH TOpOIIKa cocraBiser 17,04 MiM,
Ipou3BOACTBO Poccusi.

AHaln3 TEXHOJIOIMYECKOTo IMpolecca MOCIOHHOIO CHHTE3a MO3BOJIMII BBIIBUTH OCHOBHBIE
rpynnsl (akTopoB, ONPEAETAIONMX TOYHOCTh MOJy4yaeMoro u3jaenus: TouyHocTh 3D monenw,
KOA(QQHUIHUEHT TeMIepaTypHOro JMHEHHOIO pacIIMpeHUsi, TOYHOCTh IOJTOTOBKH YIIPABIISIOLINX
MIpOrpaMM, TEXHOJIOITMYECKUE NTapaMeTphbl Ne4aT, TOJIIIKMHA CJI0S IeYaTH, AUaMeTp MsITHA Ja3epa,
BpeMs DKCIO3ULUHU, PACCTOSHUE MEXIY COCEJAHHMH IPOXOAAMHU Jia3epa, MOIIHOCTh Jia3epa,
pacnosoKeHue 1eTany B pabodyeM MpOCTPAHCTBE, KOJIMUYECTBO MOAJIEPKUBAIOIINX CTPYKTYD.

Takum oOpazom 3amaua sBisieTcs MHOrogakTopHoM. Jlns M3ydeHUs Kaxaoro Qakropa
HEOOXOMM JTUTETBHBIN MpoIIecc.

Jlnist cokpatiieHust BpEeMEHM MCCIIeI0BaHUM BIMSIONIUE (DAKTOPBI MOApa3AeIUIN Ha TPYIIIBI U
JUISL KQKJIOM OTNpeiesisieM CTENeHb BIUSHHUS.

K mnepBoii rpynme otHocaTcs: TouyHOCTh 3D Mozaenw, TOYHOCTH M ONTHUMAJIbHOCTh
YIIPABJISIOMUX TPOTPAMM.

W3HavanbHO 3TO TBepAOTENbHas WM moBepxHocTHas 3D mozens, paspaborannas B CAD
nmporpaMMe. B HacTosmiee BpeMs  uMmeeTcss  OOJbIIOE  KOJMYECTBO  pa3HOOOpa3HBIX
CMELUANIU3UPOBAHHBIX  MPOTPAMMHBIX ~ MPOAYKTOB IO  CO3JAQHUIO0  TBEPAOTENBHBIX MU
MoBEepXHOCTHBIX 3D Mozeneii, 4to obecrieunBaeT THOKOCTh IPOSKTHPOBAHUS M3ACTHS B LIEIOM H,
CJIeZIOBATENBHO, 1aeT BO3MOXKHOCTh ONTUMH3AIIMK MOJIEN €Ille Ha dTare e€ Co3/1aHMs.

Hns megatn 3D monens nmomxHa OBITH mpeoOpazoBana B STL — ¢opmar, To ectb B
TPUAHTYJIUPOBAHHYIO MOJIeINb. TPEyroNbHUKN HE MOJHOCTHIO MOKPHIBAIOT I'PAHUYHbIE TOBEPXHOCTU
HCXOJTHOT0 00beKTa (3a30p), AUEHKU MepeceKaroTcsl HEMPaBUIbHO, TO €CTh B KaKUX-JIHOO MecTax,
KpOME CBOMX CTOPOH, BOSHUKAIOT HEOIIPEIEIIEHHOCTH.

CrnenoBarenbHO, amMpOKCUMAIMS KaKJIOTO CEYEHUs MOJENW U TpaekTopus pabdodero
MHCTPYMEHTA NMpHUHTEpa, OyAeT HAaNpsSMYIO 3aBUCETh OT MAaKCHMAJIbHOM JUIMHBI TPEYroJIbHUKA B
JTAHHOM CEYEHUHU.
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Bo Bropyro Trpynmy BXOAsaT: Kod(DUIMEHT TEMIEpaTypHOTO paCHIMpEHUs W
TexHoJoruueckue napamerpsl 3D neuatu.

st ompeneneHuss NaHHBIX (aKTOpOB OblIa pacredaraHa MUIUHApPUYECKAs [eTallb. Ha
OCHOBAaHMHM UWJIMHIpPA PACIOJNIOKEeHbl 24 psga paadaibHO PaCHOJIOKEHHBIX OTBEPCTUH,
HOMUHAJIBLHBIN pa3Mep AMaMEeTPOB KOTOPbIX yMeHbInaeTcs oT 1 mm 110 0,1 mm ( 1mm; 0,7 mm; 0,5 mMm;
0,4 mM; 0,3 mm; 0,2 mm; 0,1 mm). B nanpHeiemM gaHHabIe OTBEPCTHS OBLTA U3MEPEHBI ITPU TTOMOIIN
METaJUIOTrpagpuuecKoro MUKPOCKOIIA.

[IpoBens ananus U3MepeHUi, MOXKHO CAENAaTh CICAYIOIIUE BbIBOIbIL:

- eclu JauaMmeTrp oTBepcTuil cBbimie (0,7 MM, OTKIOHEHHE Pa3MEPOB UMEIOT MOCTOSHHYIO
BEJIMYUHY, YTO ompeensercs KodphUuuueHTOM TEMIIePaTypHOro paclIupeHusl.

- €CJIM JuaMeTp oTBepcTuil paBeH 0,5 MM U MEHbIIIE, TO CYLIECTBEHHOE BIUSHUE HAYMHAIOT
OKa3bIBaTh OTKJIOHEHUS, BbI3BaHHBIE popmaToM STL, mpuyem, 4em MeHbIIIE OTBEPCTHE, TEM OOJIbIle
BEJIMYMHA OTPEIIHOCTH.

- ecnu BenuuuHa auaMerpa 0,2 MM U MEHbIIE, TO CYIIECTBEHHOE BIUSHUE HA4YUHAET
OKa3bIBaTh pa3Mep PpaKIuu HCIIOIH3yeMOTO TIOPOIIKA.

TpeTbs rpymnmna — pacroyioKeHue Jiejaiy B paboueM MPOCTPAHCTBE U KOIMYECTBO MOIEPIKEK.

Jlns BBISIBIEHUS CIEAYIOIIMX JaHHBIX ObUIM pacnedaranbl 27 JneTaned MWIMHIAPUYECKOU
dbopmel, 1o 9 geraneit mox yrnamu 30°, 42°, 60° u HoMuHaIBHBIMU pazmepamu 30, 20, 10mm.

[Ipu n3mepennn ObUTH BBISIBIICHBI CIEIYIONINE 3aBUCUMOCTH

- 4yeMm OoIbllie Yroj HAKJIOHA MpU TeYaTd, TeM OOJblle OTKIOHEHHE OT OKPYIJIOCTH
(dmmmricoBuaHas (Gopma), 3TO MOXKET OBITh OOYCIIOBICHO PACIOJIOKEHUEM JCTalli T.€. CHIION
TSKECTH.

- a0COFOTHOE 3HAYCHHUE OTKIOHCHUN OT MWJIMHIPHYHOCTH, HE 3aBUCUT OT pa3Mepa JeTaH.

- OTHOCHUTEIIbHbIC 3HAYEHHUS OTKJIOHEHUH OT HUIUHAPUYHOCTH T€M MEHbINEe, YeM OOoJbIe
pasmep u3Aenus.

[Ipu mneuaTn ObUIa BBISBICHA 3HAYUTENbHAS 3aBHCUMOCTh TOYHOCTH MOJIYy4aeMBIX
T€OMETPUUYECKHUX PA3MEPOB OT MPSAMOJIUHEHHOCTH U TUIOCKOCTHOCTH Baijepa.

TakuM 00pazom B pe3ynbTare MPOJEIaHHON pabdOThl ObUIM BBISABIEHBI M TMOATBEPKICHBI
OCHOBHBIE BIHSIONINE (AKTOPBI, ONPEASTHINA KOADOUIIMEHTHI, YTO MO3BOJUT HA CTAJANH MOATOTOBKH
ynpasistonieil nporpammel 11 3D npuntepa REALIZER SLM-100 npousBecTd KOPPEKTUPOBKY
3D moxenu neranu, a, CIEIOBATEIbHO, YMEHBIIHTH BEPOSITHOCTH TOSBICHHUS OTKJIOHCHHH Yy
peanbHBIX JeTanel npu nevyaTu.
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ONPEJAEJIEHUE ITOITPABOYHOI'O KO®PUILHUEHTA 3D-ITPOTOTHUIIOB,
BBIITOJIHEHHBIX HA 3D-ITPUHTEPE SOLID CAD 650S

Kamanerauaosa C.O., bapanos H.H.

Creorcunckuti puzuxo-mexnuueckuti uncmumym — guauan HUAY MUDU
2. Cueorcunck, Yenabunckas obracmom

Zhamaletdinova96@mail.ru

JlanHas pa0OoTa HampaBjieHa Ha H3y4E€HUE BO3MOXHOCTH HCHOIb30BaHus 3D nedaTu
texHosiorne FDM npu BBINIOJHEHUU NPUKIAAHBIX 331a4 B MAIIMHOCTPOCHUH. I MOIydeHus
MOJIEJIN ¢ HEOOXOAUMBIMU F€OMETPUUECKUMU TapaMeTpamMu BocnoabzyeMcss FDM texHonoruei, muis
3TOTO YCTaHOBHJIM Bc€ (PAKTOPBI, BIHSIIOIINE HA TOUHOCTh M3TOTOBJICHUS, U BHECIH HEOOXOIUMbIC
u3MeHeHuss B 3D Mozenb WM TEXHOJOTHMIO Ie4aTu: A 3TOro ObUIM pa3paboTaHa MOJENIb U
pacrieqarana. Takum 00pa3oM, B pe3ysbTaTe BHIOJIHEHUS pab0ThI ObUIH OIIpEIesICHbI IIONPABOYHBIC
ko3puuuentsl ans 3D Mozpenu, UCHOAb3yeMOW JJI CO3JaHMs YNPaBJIAIOLMX HPOrpaMM Ipu
nevatu Ha 3D nmpunrepa SOLID CAD 650 S cononumepom ABC.

Knrouegvie crnosa: npororunuposanue, FDM texnonorus, 3D neudarts, 3D npuntep, SOLID
CAD 6508, 3D moznens, ABS muracTuk, monpaBouHbiid KO3QPHUIIUEHT.

DETERMINATION OF CORRECTION COEFFICIENT OF 3D-PROTOTIPES,
EXECUTED ON THE SOLID CAD 650S 3D-PRINTER

Zhamaletdinova S.O.; Baranov N.N.
SFTI NRNU MEPhI, Snezhinsk
Zhamaletdinova96@mail.ru

This work is aimed at studying the possibility to use 3D printing by FDM technology when
performing some applied tasks in mechanical engineering. To get the model with necessary
geometrical parameters we will use FDM technology. For this purpose all the factors influencing the
accuracy of production have been established and necessary changes to the 3D model or printing
technology have been made: the model was developed and unpacked. Thus correction coefficients
for the 3D model used for the creation of the operating programs for printing on 3D SOLID
CAD 650S printer by ABC copolymer have been defined.

Keywords: prototyping, FDM technology, 3D printing, 3D printer, SOLID CAD 650S,
3D model, ABS plastic, correction coefficient.

3D mpuHTEp — 3TO HHCTPYMEHT JJIsl pacIIMpeHust Bo3MoxHocTel. [Ilupokoe ncnoiap3oBanne
TpexmepHoit mnedatu FDM texHonorueil mo3BOSUT SKOHOMMTH CpEICTBA, BpPeMs M IOBBICHTH
MIPOU3BOJIUTENIBHOCTh. ITO 0CO00 aKTyaJIbHO /Il KOHCTPYHPOBAHUS HOBBIX M3JENUH, BEllb Teeph
MOXKHO HE TOJIbKO MNpoeKTHpoBaTh 3D Mojenb, HO M NPUKOCHYTHCS K HEH B MPOBOIAMMBIX
UCCIIEIOBaHUAX. AHAIU3UPYsd HAy4YHO-TEXHUYECKYIO0 JHUTepaTrypy no nedaru merogoM FDM, ne
ObUI0 OOHApPYXKEHO CHUCTEMHOTO TOJX0Ja K H3YYEHHMIO CBOWCTB W TOYHOCTH MOJYYEHHBIX
nporotunoB. JlanHas paboTa HampaBieHa Ha MU3y4yeHHE BO3MOXKHOCTU HcIoyib3oBaHus 3D meuatu
texHosorueit FDM npu BBINOTHEHUH NPUKIAHBIX 33]]a4 B MAITMHOCTPOCHUH.

3D mnpunTepsl motexHonorued FDM mo3Bossitor OBICTPO HM3TOTaBIMBATH TPOTOTHII, YTO
YCKOPUT M yjemeBuT npouecc. Co3aanust HOBBIX M3aenuil nepcrnekTuBbl 3D nmedatn ecTh Takxke B
aBUACTPOCHUHM M KOCMHMUYECKOM MPOMBILIUIEHHOCTH: HE HY)KHO OYZET pa3 3a pa3oM OTIPABIATH Ha
opouty kopaliM, 4yTOOBI JOCTAaBUTh HA KOCMHYECKHE CTAHLMU HWHCTPYMEHTHI U 00OpyIOBaHHUE.
HocraTouHo noctaBuTh 3D mpuHTEp, KaTyLIKy MaTepuaia U HaleJaraTh Bce HeoOxoaumoe. A eciu
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YTO-TO HE BBIMJIET, TUIACTUK MOXKHO MEPEIIaBUTh M HAleyaTaTh 3aHOBO, TO €CTh O€30TXOIHOE
MIPOU3BOJICTBO.

U Bce xxe 3D npunTep-3T0 000pYyAOBaHKE C HE IO KOHIIA PACKPBITHI BCE €r0 BO3MOKHOCTSIMU.
VY Hac ecTh JOCTyNHOE 000pYy0BaHKE, MaTEPHUAJIbl, HO HE UCCIeI0BaHa TOYHOCTh, TAKUM 00Pa3oM,
M3TOTOBJICHHE JAETalu (MPOTOTUIIA) JJII MALIMHOCTPOCHUS 3HAYUTENIBHO OrpaHudeHo. s sToro
HE00XOIMMO MPOBECTH PsJ] IKCIEPUMEHTAIbHBIX MCCIEI0BAaHUMN, HAPABICHHBIX Ha OIpe/eIeHHe
MOTIPaBOYHOTO K03 uimenta u kodppuirenTa ycaaku. B 3Tom u 3akirodaeTcs qJaHHas padboTa.

Paccmorpum  xapaktepuctuku 3D mpuntep SOLID CAD 650 S ¢ TOYHOCTBIO
MO3ULIMOHUPOBaHUs nopsika 6-30Muk, BeicoToit ciost ot 0,1 g0 0,4 MM, nuametp cormia 0,35mm ,0,6
MM 1 1 MM, ieuats cononumepom ABS mnactuka. OHu npekpacHo 00pabaThIBaeTCs U CKICUBAIOTCS.
Temmneparypa neyatu 230 °C, y miacTuka CpaBHUTEIBHO HE BHICOKHN KOA(DPHUIIMEHT TEPMUYECKOTO
pacumpenus 73,8 -10°° m/m °C. OH Tpebyer HanMuMs y MPUHTEpA TIO0rpeBaeMoii IatdopMsl, 6e3
KOTOPO#1 1e4aTh UM OYEHb YCIOKHSETCS BIUIOTH J0 TOJHOW HEBO3MOXKHOCTH.

Jly1s monydeHus: MoJIeu ¢ HeOOXOAUMBIMU T€OMETPUUECKUMU ITapaMeTpaMu BOCTIOIb3YyeMCsI
FDM TtexHONOTHEH, M 3TOTO HY)XHO YCTAaHOBUTH BCE (DAKTOPHI BIHUSIONIME HA TOYHOCTH
M3TOTOBJICHHS U BHECTU HE0OX01MMbIe n3MeHeHUs B 3D Mozenb uitu TEeXHOIOTHIO [TeYaTH: AJIsl STOTO
ObUTH pa3paboTana Mojens (puc.l) u pacniedaraHa.

Hccnenyemsrit Mmatepuan -ABS, pasmep coma 0,35 MM, HanpaBlieHHE BOJIOKOH MPHU MeYaTh
BI0Jb, cTeneHb 3anoiHenusd 100, Toammua ciost nmeyatd 0,2 M.

Pucynok 1

[Ipu mnomomu snexktpoHHoro Mukpomerpa KRAFTOOL O6bun u3MepeHbl CTOPOHBI
MOJTyYMBILCHCS JIETald B PA3IMYHBIX TOYKAX €€ MOBEpXHOCTU. lIpoBens aHamM3 IMOTyYEHHBIX
JAHHBIX, TOXYYUM KOA(QQPHUIMEHT JIUHEHHON ycaaku. Pa3mepsl oTBepcTuil  OBbUIM M3MEpEHbI MpU
MOMOIIM MHBEPTHPOBAHHOTO MeTaimiorpapudeckoro mmkpockona OLYMPUS GX-71. Tlo
pe3yabTaTaM IaHHOTO HW3MEPEHHUs ObUIM BBISBICHBI 3aKOHOMEPHOCTH BIHUSHHMS pa3MepoB Ha
TOYHOCTH. [IpoBe/Is aHANN3 MTOTYYSHHBIX U3MEPEHH, OBUT TIOJTYYeH TOMPABOYHBIA KO3 PHUIINEHT, B
COOTBETCTBHUH C KOTOPHIM Oblia ucnpanieHna 3D monens.

[lo wucnpasnennoir 3D wMogennm Oblma ocymiecTBieHa IieyaTh, KOTOpas —ITOKa3aia
MPAaBUIBLHOCTD MOJYYEHHBIX MOMPABOYHBIX KO3()(PUIIMEHTOB U BBISIBIEHHBIX 3aKOHOMEPHOCTEH.

Takum oOpa3oM B pe3yibTaTe BBIIOJHEHHUS pabOThl OBLIM OMpPENENICHbI IMONpPAaBOYHBIE

k03 durrenTs! 1 3D Moaeny UCTIoNb3yeMOH IS CO3IaHUsl YIIPABIISIOIIUX ITPOTPaMM MPH MeYaTh
Ha 3D mpunrepa SOLID CAD 650 S conomumepom ABC.
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N3YUEHHUE CBOMCTB YIIPYI'UX DJIEMEHTOB
Hpoiinos J1.0O.

POAL] BHUUTD
2.Crexcunck, Yenabunckasa obracmo

konstruktor62.1962@mail.ru

[TpoBeneH aHanu3 pe3ylbTaTOB CHIOBBIX MCIIBITAHUI NMPOKIAJOK U3 PE3UHBI IIPH HArpy3Ke-
pasrpyske npu temneparypax munyc 40°C, munyc 10°C, 20°C, 80°C.

Kniouesvie cnosa: pe3sMHOBBIE TPOKIIAIKH, CHUIIOBBIC HCIIBITAHUS, TEMIIEPATYPHBIA PEXKHM,
yIpYrue CBOMCTBA.

THE RESEARCH OF THE ELASTIC ELEMENTS PROPERTIES
Ivoilov D.O.
RFENC RSRITF, Snezhinsk
konstruktor62.1962@mail.ru

The analysis of the results of load testing of rubber gaskets under loading and unloading at the
temperatures of minus 40°C, minus 10°C, 20°C, 80°C has been made.
Keywords: rubber gaskets, load tests, temperature conditions, elastic properties.

HecmoTpst Ha mosiBlIeHHE HOBBIX YNPYTHX MaTepuasoB, cepa MPUMEHEHUs PE3UHBI U B
YaCTHOCTH NPOKIAJOK M3 HEE OCTaeTCsl JIOCTaTOYHO HIMPOKOH. DTO OOBICHSETCS MIMPOKUM
JMarna3oHoOM TeMIepaTyp M Cpel B KOTOPhIX OHM YCHEIIHO pPadOTaloT MNpU ONTUMAJIBLHOM
COOTHOILIEHUH LI€Ha/Ka4ueCTBO.

B nmanHOll paboTe B KadecTBE OOBEKTAa HCCIEAOBAHUS HCIBITHIBATUCH TMPOKIAIAKUA W3
cIMKOHOBOM pe3nHoBoi cMecu MPIT 1354 HTA, xotopasi 1o CBOMM XapaKTEpUCTHUKaM SIBIISETCS
ONTUMAJIBHOW JUIS WCIIOJIb30BAHUS B KAaueCTBE YIJIOTHEHUS JUIsl HETOABM)KHBIX COEIMHEHUH B
mpoKoM uHTepBaiie Temmeparyp (ot munyc 70 °C mo 250 °C) mpu BO3ACHCTBHH MEXaHUYECKUX
Harpy3oK W pa3InyHOTO pojaa wusnydeHuid. HeoOxommmocTh Takod paboThl ObLIa BBI3BAaHA
OTCYTCTBHEM B CBOOOJHOM JIOCTYIIE JAHHBIX MO CUJIOBBIM XapaKTepUCTUKaM (cuia — nedopmarius)
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IIPOKJIAZIOK IIpH pa3inyHbIX Temneparypax (or muHyc 40°C no 80°C) mpUMEHHUTEIBHO K YCIOBUAM
paloThI KOHTEHHEpA.

OCHOBHBIM KpUTEpHEM pabOTOCIIOCOOHOCTH KOHTEHHEpa IMOMHMO €ro MEXaHWYEeCKOH
IIPOYHOCTH, ABJSAETCA T€PMETUYHOCTb, KOTOpAsi B 3HAUUTEJIbHONW CTENIEHH 3aBUCHUT OT YIUIOTHSIOLIMX
MPOKJIaI0K. B cBOIO ouepens moBeAeHNE MPOKIAI0K ONpPEAesieTcss MHOTUMH (PaKTOpaMu, BKITIOYAs
HarpysKky, B TOM 4MCJI€ U IIPeIBapUTENIBbHYI0, TEMIIEPATypy, BpeMs paboTel U T.1. IlockonbKy npu
pacuere Ha repMETUYHOCTh UCIOJIB3YIOTCS, KaK MPaBUJIO, YCPEIHEHHbIE 3HAUEHUS XapaKTEPUCTUK
MaTepuala Ipokiagok 6e3 yuera 0cOOEHHOCTEH HarpyKeHUs, TAKKE pacuyeThl U3HAYAJILHO SIBIISIOTCA
npuOIMKeHHbIMA. [IpH 3TOM HE BaXHO, KaKMUMH METOJAMH MPOM3BOAWICA pacdyeT —
AQHAJMTUYECKUMHM WM 4HUCIeHHbIMH. [lo3TOMy a1 NOBBIIEHUS JIOCTOBEPHOCTH pacyera u
o0ecrieyeHrs HAJASKHOW TEePMETUYHOCTH KOHTEHHEpa NOoTpeOOBaJOCh MCCIENOBATh IOBEICHHUE
IIPOKJIAJI0K B IIUPOKOM AMANIa30HE HArpy30K U TeMIIepaTyp.

Pabora npoBoanack Ha aTTECTOBAHHOM OOOpPYIOBaHHMU IO OINpENeIeHHONW MeToauke. Jlis
HarpyXXeHus IpOKJIaJ0K HCIOIb30Balach YyHHMBepcalibHas paspbiBHas MamuHa WP 5047,
HeoOXoauMasi TeMIlepaTrypa HWCHBITAaHWNA IOAJEpKUBAaCh TepMOKaMmepoi INnstron, usmepenus
neopmanuii  KOHTPOJIMPOBAIOCH HMHAMKATOpoM dvacoBoro Ttuma MY10-1, a KoHTposb ycwius
TeH30pe3ucTOpHBIM naTankoM K-C-183-22-C3. TIpoknaaku HarpyKajauch 10 MOMEHTA YMEHBIICHHUS
UX TOJIIMHBI B JiBa pa3a (¢ 1,4 mm g0 0,7 mm). ITpu 3ToM, ¢ mrarom 0,2 ¢ Mpou3BOMIIACH 3aMHUChH
MOKa3aHWil B KOOpAHMHATaxX ycwine — jaedopmarus. BrocnencTBum mpou3BoaniIach pasrpyska ¢
3aIUChIO MOKa3aHui. McnblTanus npoBoaniIrck npu temneparypax munyc 40°C, munyc 10°C, 20°C,
80°C, 9T0 COOTBETCTBYET HanbOIEe BEPOSTHBIM TEIUIOBBIM PEXXHMaM paObOThl KOHTEHHEpA.

Pe3ynbpTaThl UCIBITAHUI [TOKA3aJIM, YTO NOBEJCHHUE (PKECTKOCTD) MPOKJIAJ0K 3aBUCUT KaK OT
cTerneHu JedopMannu, Tak U OT TeMreparypsl. Tak Ha HadampHOM 3Tane 10 aepopmanuu 0,3 MM
MOBEJICHHUE — YIIPYIOe, [10CIIE Yero 3aBUCUMOCTh CTAHOBHUTCS IIPOTrPECCUPYIOLIEH COOTBETCTBYIOIIECH
kBaapaTuuHoil. [Ipu 3TOM nepexos K HEMMHENHON 3aBUCUMOCTH MPOUCXOIUT TEM 00Jiee Pe3KO0, YEM
HIKe Temiieparypa. C HOHM)KEHHEM TeMIepaTypbl TaKXKe BO3pacTaeT ycuine AedopManuu, npuiem
HauOOJIBIINE OTJIMYMS BO3HHKAIOT Npu u3MeHeHuun Ttemmeparypel ot 80°C mo mmuyc 10°C.
JlanbHeliee cHIDKeHUE Temnepatypbl 1o MuHyc 40°C Ha yCuIMK NpakTUYEeCKHU HE OTPakaeTcsl.

AHanu3 MoBeJeHMs MPOKIAZ0K C TOUKH 3PEHUS LUKJIa HAarpy3KU — pa3Tpy3KH MoKas3all, uyTo
nocje pasrpy3kKu MPOKJIagka B UCXOAHOE COCTOsIHME He Bo3Bpaulaercs. [Ipu aTom HeoOpaTtumas
ocratouHas aedopmanus gocruraer 12,8%, u oHa TeM OoJbIlIe UeM HHIKE TEMIIepaTypa UCIIBITAaHUH.
ITpu 80°C ona cocrasnset okono 5%, nmpu 20°C — okono 10%, npu munyc 10°C — okoino 11%, a npu
Munyc 40°C — okono 13%.

Takum o0pa3zom, Onarojgaps MPOBEACHHBIM MCIBITAHUSAM HPOKIAIOK OBUTH MOJIYYEHBI
JaHHBIE 10 MX YHOPYIMM XapaKTepUCTHKaM (PKECTKOCTH) MpHU Pa3IMYHbIX TeMIeparypax, 4To
MIO3BOJISIET CYIIECTBEHHO IIOBBICUTH TOYHOCTh pacueTa Ha TEPMETHYHOCTb U ONPEIEIHUTH
HE00X0IMMO€E TapaHTUPOBAHHOE YCUJIME COEAMHEHMs (3aTSKKHU) B TOM YHCJIE U NPU MOBTOPHOM
cOopke KOHTeWHepa.
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N3IrOTOBJIEHUE KOHTAKTHbBIX KOJIOJOK HA 3D-IIPUHTEPE
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B nanHoit paboTe Opla pacCMOTpEeHa BO3MOXKHOCTh U3TOTOBJICHUS JAeTaliel ¢ moMoIsio 3D-
npuHTepa. beuM ucciepoBaHbl MpoOJieMbl, BO3HUKAlOMME Ipu padore ¢ 3D-npunTepom, U
BBISIBJICHBl METOJbl UX ycTpaHeHUs. B xozme pa®oTsl ObUIO CO31aHO MOcOOHME C OCHOBHBIMU
pexomenaanusmMu. C nomomrsio 3D-npunTepa ObUIM M3TOTOBJIEHBI MPOOHBIE MOJENU. BEHISBIECHBI
OCHOBHBIE (DAKTOpHI, BIUSIOIIME HAa TOYHOCTh M KayecTBO co37aBacMbIXx Mojeneil. OieHeHa
BO3MO>KHOCTh CO3/JaHUsI KOHTaKTHOU KoJioaku YK4-1 na 3D-nipunTepe.

Knrouesvie cnosa: skctpyaep, dKcTpysus, miatdopma, padt, OpuM, MPOTOTUIIUPOBAHHE,
aAIUTHUBHOE  IPOU3BOACTBO,  TexHosorus FDM,  yngapompouHbli,  TEpMOILIACTUYHBIMH,
HMMIIOPTO3aMEUIEHUE, JIEKTPOTEPMOTPEHUPOBKA, ITPECCMATEPHAIL, HIEKTPOU3OJILIMOHHOCTb.

MANUFACTURE OF CONTACT RECEPTACLES ON 3D-PRINTER
Kamalova V.R.
Scientific adviser Zulkarnaev V.U.
TTI NRNU MEPhI, Trekhgorny
vika_kamaloval809@mail.ru

In this work, the possibility of manufacturing parts using a 3D-printer has been considered.
The problems that arise when working with the 3D-printer have been investigated and methods of
their elimination have been identified. A handbook with the basic recommendations has been written.
With the help of the 3D-printer test models have been made. The main factors affecting the accuracy
and quality of created models have been found out. The possibility of making YK4-1 contact pad on
a 3D-printer has been evaluated.

Keywords: extruder, extrusion, platform, raft, brim, prototyping, additive production, Fused
deposition modeling technology, impact-resistant, thermoplastic, import substitution, burn-in tests,
pressure material, electrical insulation.

Texnonorust FDM sBnsiercs camoil pactipocTpaHeHHOM TexHooruen co3aanus 3D-monenu.
Co3nanne 00beKTa OCYILIECTBISETCS METOIOM HAJIOKEHHI CJIOSl Ha CJIOH IO KOHTYPY CO37aBaeMoit
Mozend. OCHOBHON MaTepual — TEPMOIUIACTHUK.

Jlis nedatm Ha TpUHTEPE HAMHU HCIOJB3YyeTCs yAaponpouHblii ABS-tutactuxk  u
tepMmoriacTuuHbli PLA-nmacTuk. Xoporee kadecTBO U TOYHOCTh NeyaTu Ha 3D-npunHTepe 10CTHYb
OYEeHb TPYAHO, YTO 3aTPYAHSET WCHOJIb30BaHUE TeXHOJOruu 3D-meyatu B MalIMHOCTPOUTETHEHOM
ITPOU3BO/ICTBE.

TouHOCTE TOCTpOEHUs Moxened o TexHonorud FDM BO MHOroM 3aBUCUT OT BBICOTHI
IIEYaTHOTO CJ0s4. JTa BeauyuHa MoxeT cocTaBisTh OT 0,05 mo 0,5 mm. IIoBEepXHOCTH rOTOBBIX
00BEKTOB 0OBIYHO CJIeTKa pedpucTasi, U3-3a TOT0, UTO paciljlaBlIeHHast HUTh UMEET OKPYTIYI0 GopMy.
BeIcoTa ciios1 BusieT Ha KaueCcTBO MOBEPXHOCTU HAIlEYaTaHHOTO CJIOS JETAJIH, YTO XOPOUIO 3aMETHO
IIpY II€YaTh OJUHAKOBBIX JIE€TaJIEH C pa3HOM BBICOTOM CIIOS.

Tak e KIH0YEBbIM IYHKTOM SIBJISIETCSI CKOPOCTh IIeYaTH. BO MHOTHX Cily4asiX IpH MeYaTy Ha
BBICOKMX CKOPOCTSX CTpajaeT KadecTBO Mojenei. Jlins Toro, 4roObl HAIMNIAIHO PAacCMOTPETh
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MOJTy4YeHHE pa3MepoB, OBUIM pacreuaTaHbl HECKOJIBKO MPOOHBIX JIeTalIel U MPOU3BEACHBI 3aMepPhI UX
BHYTPEHHUX M BHEIIHUX pa3MepoB. Pe3ynbTar OLEHKHU MOIYYEHHOTO PACXO0KACHUS TEOPETUUECKUX
Y BHYTPEHHUX Pa3MEpPOB I103BOJISIET C/I€IaTh HEKOTOPBIE BbIBO/IBI. BHyTpeHHUE pa3Mepsl, B CPEAHEM,
nony4arorcs Ha 0,2 MM MEHbIIIE 3aJJaHHbIX, a BHeNIHUE Ha 0,2 MM OoJbIie. DTO CBSA3aHO C TEM, UTO
MaTepuaj He yCIEBAEeT OCTBITh NIEPE]] HAJIO)KEHNUEM CIIEYIOILIErO CIIOS.

PexoMenganuu o ycrpaHeHuo 1eopMaluy U JOCTUKEHUH KauyecTBa MPEACTABICHBI HIDKE.
Bonee monppoOHOE onucanue KaxKI0i PEKOMEH IAIIUU TIPUBEICHBI B OT/ICTHBHOM TTOCOOHH.
Hcnonp3oBaHue noiorpeBaeMoi miatopmsl Ipu nevyaTu
Hcnonp30BaHue 3IEMEHTOB /IS CLETICHHS IJIACTHKA K IOBEPXHOCTH pabovero croia
Cogepxanue paboueii MOBEPXHOCTH MOIOTPEBAEMOM MIATPOPMBI B YHCTOTE
YcTaHOBIIEHUE IOHUKEHHON CKOPOCTH I1€4aTh
KoHTposib TeMIiepaTypbl BHELIIHEN Cpeibl
IIpoBepka 3kcTpyzepa Ha TOTOBHOCTh
Hcnonb30BaHWE ONTUMAIBLHOTO 3aMIOIHEHUS AETAIN
Hcnonp3oBanue «padra», «OpuMay H JAPYrUX OSJIEMEHTOB CIIOCOOCTBYIOIIMX
PaBHOMEPHOM ycajke Marepuara.

Nmeercs BO3MOXKHOCTh puMeHeHUs1 3D-neuatu ¢ menpio uMmnopro3amenienus. Hanpumep,
3aMEHUTh KOHTAaKTHOE ycTpoicTBO YK4-1, koTOpoe nperHa3HaueHo ISl 3JIEKTPOTEPMOTPEHUPOBKH
U UCHBITAaHUN OOJBIIMX MHTErpajbHbIX cxeM. lIpomsBoaurtcs nanHoe yctpoiictBo ¢ 1988roga B
Vkpaune, Ha IlonTaBCKOM 3JIEKTPOMEXAaHUYECKOM 3aBOJE, M Ha JaHHbII MOMEHT HE HMEET
OTEUYECTBEHHOI0 aHayiora. [y Toro, 4roObl M3rOTOBUTH JIAHHOE YCTPOMCTBO C MaKCUMaJIbHOMN
TOYHOCTBIO C Momolnsio 3D-meyatu, HEOOXOJUMO y4YecTh CBOMCTBA Marepuania, U3 KOTOPOro OH
JOJKEH OBITh M3TOTOBJIEH, COOJIIOCTU pa3MeEpbl KOHCTPYKIIMH, & TaKXKE Y4eCTb CTOMMOCTh 3aTpar.
Croumocts cBoOomHoro B mponaxe YK4-1 3HauuTenbHO BapbUpyeTCs, TaK, HampuMmep, Ha
Wurepuer-pecypce WWw.Ferrol.ru Ha MOMEHT HarmucaHusi JaHHOM CTaTbU €r0 CTOMMOCTh COCTaBIISLIA
3024 py6uns [ 1], Ha caiite www.npoalmaz.ru — 1 274.92 py6seii [2], a Ha caiite www.einfo.ru - 3 568
pyoneit [3].

s ycnemHol nevaTu JaHHOHM KojioAku 3D-mpuHTep NODKEeH MMeTh TouHOCTh Oonee 400
MUKpPOH, T.K. HAUMEHBIIUN 3JIEMEHT JaHHOTO IMEYaTHOI'O KOHTAKTHOIO YCTPOWCTBA COCTaBISET
nopsiaka 0,45 MM B TonuuHy. Pazmeps! miatdopmbl, Ha KOTOPOH NMPOU3BOAUTCS M€4aTh, HE MEHEe
150x150x150 MM, 9TOOBI OBIJIa BO3MOKHOCTB paclieyaTaTh BCE COCTABJISIONINE KOJIOJKU 32 OJHY
OIIeparuIo.

VYK4-1 cocroutr u3 mnpeccmarepuana Al-4B, KOTOpbI COJIEPKUT B 3HAYUTEIHHOM
KonuyectBe crekisiHHOe BosokHO EC  6-200. IIpeccmartepman AI-4B  o6namaer BbICOKOM
MEXaHUUYECKOH MPOYHOCTHIO U TEINIOCTOMKOCTBIO, XOPOILIMMH 3JIEKTPOU30ISAIIMOHHBIMU CBOWCTBaMU
Y HE3HAUMTENbHBIM BOJONOITIAIIEHHUEM, YTO O0YCIaBIUBAET €ro MPUMEHEHHE B KOHCTPYKIMSX, B
KOTOpBIX MaTepuan JODKEH IPOTUBOCTOSATh BBICOKMM TeMIlepaTypaM, pa3BUBAIOIIMMCS Ha
MOBEPXHOCTHU, U NPENATCTBOBATh Mepelaud TeIula yepe3 CTeHKy JeTanu. Hanbonee moaxonsamumit
MaTepuai JJid MeyaTH aHaJIOTMYHOTO0 KOHTAKTHOro yctpoiictBa 310 ABS—mnactuk. PLA-mutactuk
BHEIIHE MaJIO oTiIn4aerca oT ABS-macTuka, HO B CpaBHEHMM C HUM YCTYIIA€T B TEPMOCTONKOCTH,
JIEKTPOU3OIIALMOHHOCTH U KECTKOCTU. [losTomy PLA-mnacTuk damie BCEro MCHOJIBb3yeTcs IS
OBICTPOTO MPOTOTUITUPOBAHUS, YEM JUII pabounx u3aenuil. Jleranu, moixydeHHbIE U3 CTaHAAPTHOTO
ABS-mnactrka, paboTaroT B UWHTEepBajie Temrmepatyp B ocHoBHOM oT -40°C go +80°C wm
BBIIEP)KMBAIOT KpaTKoBpeMeHHbI HarpeB no 105 °C. Ha ocnHoBe ABS-mnactuka cosnparorcs
KOMITO3UIIMOHHBIE MOJIMMEPHbIE MaTepHalibl, HUMEIOIINe YIy4YIIeHHble OSKCIUTyaTalllOHHbIE
XapaKTePUCTUKH 10 CPAaBHEHHIO C cOOCTBEHHO ABS-miacTukoM, KOTOpbIE MO3BOJSIOT YBEIUYHUTh
Temnepatypy skcmyaranuu 10 110-120°C, kpaTtkoBpemenno — a0 130 °C.

KonraktHoe ycTpoiicTBo, HamedatanHoe ABS-mactukom, mno cBoiicTBaM He Oyner
MOJHOCTBIO COOTBETCTBOBAaTh OpUrHHANTY. OHAKO, UCTIOIb30BaHHE OpUTHHAIBLHOTO YK4-1 MoxHO
CBECTU K MHHMMYMY, U IPUMEHSTHh B TeX CIydasX, KOrJa UMEIOTCs MOBBILIICHHbIE TpeOOBaHUS K
ycTporictBy. [locie neyaTn Ha U3/1eIMe MOHTUPYIOTCSI METAJUTMIECKHE KPETIEKHBIE IETaIH (KOTOPBIE
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TaK)Ke MOXHO co3/1aTh Ha 3D-mpuHTEepe, paboTaroNMM ¢ METAJUIOM): MPYKUHBI, KOHTAKTHI. [locie
BCEX ATHUX OIEpalnii yCTPOHCTBO TOTOBO K IPUMEHEHHIO [0 HA3HAYEHHIO B COOTBETCTBHH CO CBOUMU
XapaKTepUCTUKAMHU.

Pacneuarannoe Ha 3D-mpuHTEpe ycTpOWCTBO MMEET HM3KYK0 CTOMMOCTH, T.K. 3aTpaThl HE
MPEBBIIAIOT, TM00 HE CHIIBHO MPEBBIMIAIOT CTOMMOCTh OpuruHanbHoro YK4-1. Croumocts onHON
KacceThl HUTH IUIACTHKa Kojiebnercs B auanazone ot 1490 go 3000 pyOuei, 3aBUCHUT OT MapKw,
CBOMCTB, KOJIMYECTBA M COCTaBa IulacTuka. B kaxnoil kaccere okoso 300 metpoB Hutu ABS-
mactuka. J{is moaHoi nevaru kopiyca ¢ pazmepamu Y K4-1 Heooxoaumo npumepHo 4,5 metpa ABS
HUTU. DTO O3HAYaeT, YTO M3 OJHOM KacceThl IUIACTUKA MOXKHO HM3IOTOBUTH KaK MUHUMYM 66
MOAOOHBIX KOPITYCOB. YuuThiBasg cTouMocTh YK4-1 (ot 1274 no 3 568 pyOneit) nedarp Ha 3D
IIPUHTEPE UMEET SIBHOE MPEUMYILECTBO.

C nomomipto 3D-meyaTd BO3MOXKHO CO3/aTh MPOTOTHN OYIyLIEro W3AeNusi, OICHUTH
TEXHOJIOTUYHOCTh €ro COOPKH, TOYHOCTh H3TOTOBJICHHS U YAOOCTBO PACIOJIOKEHUS OCHOBHBIX
AJIEMEHTOB C MUHHMAJIbHBIMH 3aTpaTaMu. B mgaHHON pa0oTe ObUTM BBISIBICHBI MPEUMYIIECTBA U
HEJ0CTaTKU UCII0Nb30BaHus 3D-neyaru J1y1si *MIOpPTO3aMEILIEHNUs, Ha IPUMEPE KOHTAKTHOM KOJIOJKU
YK4-1. K npeumyiiectBam ciieyeT OTHECTH OTHOCUTEIBHO HU3KYIO CTOMMOCTD IEYaTH, a TaKkKe
OIIEpaTUBHOCTh U HEIUIOXO0€ KauecTBO meuyaTu. Taxke BakeH (akT yHuBepcaibHOCTH 3D-nevaru,
BeJb TIOMUMO KOHTAKTHBIX KOJIOJIOK MOKHO Ie4aTaTh W3JETHUS CaMbIX pa3HbIX KOHCTpyKiui. K
HEJ0CTaTKaM OTHOCHUTCSI HE IOJIHOE COOTBETCTBUE XapaKTEPUCTUK HANEYaTaHHOTO M3JEIUs IO
CPaBHEHHUIO C TPeOyEeMbIMU XapaKTEPUCTUKAMH.
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TO THE QUESTION ABOUT THE PROBLEMS OF METALWORKING AUTOMATION
DEVELOPMENT

Komarov A.A., Lipina Yu.Ye.
OTI NRNU MEPhI, Ozersk
AAKomarov@mephi.ru, YELipina@mephi.ru

The development of automated cutting equipment entails a problem of efficient use of
expensive equipment.
Keywords: machining, automation, equipment, efficiency, use.

AKTHBHOE pa3BUTHE METATI000padaThIBAIOIIET0 000PYA0BaHMSI B HACTOSILEE BPEMsI CBSI3aHO
C IByMsI OCHOBHBIMH TE€HICHIIUSMHU METAITIO00pabOTKH B MUDE:

1. IToBbIlIeHHE TMOKOCTH M YHUBEPCAIBHOCTH METAIIIOPEXKYIIEro 000py10BaHuUs, KOTOPOE,
IIPEK/E BCETO, MPOSIBIAECTCA B KOHLUEHTpAaLUUU BCE OOJIBLIErO YKcia pa3IudHbIX TEXHOJIOTHUYECKUX
onepauuil B OJAHOM BHJE TEXHOJIOTMYECKOIO OOOPYAOBaHMS, a TAKKe LIMPOKOM HCIOJIb30BAHUU
POOOTOTEXHUKH.

2. [1oBblIIeHUE 10JIM HETPAAULIMOHHBIX U aJIbTEPHATUBHBIX METOI0B 00Pa0OTKH U MOTY4EHUS
W3JENUI:  3IEKTPO-(PU3UKO-XUMUYECKUX, JIa3epHBIX, TUAPOaOpa3MBHBIX, a TaKXKe pa3BUTHE
aJTUTUBHBIX TEXHOJIOTHH.

TexHu4Ueckas peaan3anus STUX HAPaBICHUH 00ECTIeYMBACTCS PAa3BUTHEM CHCTEM YHCIOBOTO
nporpamMmMHuoro ympasienus (UI1Y), oOpabdareiBatonux 1eHTpoB (OLl), ruOKux mpon3BOACTBEHHBIX
cUCTeM U Jp., a 3(P(EeKTUBHOE UCIOJIB30BAaHUE OOECIIEUNBACT CYIIECTBEHHOE IOBBIIICHUE
IIPOU3BOIUTENILHOCTH TPYAa B MamimHocTpoeHuu (Tak, B CILIA menee uem 3a 20 jieT OHa MoAHAIACH
Ha 80%, B pecriyonuke Kopest 3a 4 roga poct coctaBuit 40%!).

OpnHako NMEpCHEKTUBBI Pa3BUTUS ITHX HAIpPaBIEHUH CTaBAT Psii BOIPOCOB OTHOCHUTEIBHO
3¢ (HEeKTUBHOCTH YKa3aHHBIX TeHJeHIMI. HeTpaaunmonssle U anbTepHaTUBHBIE METO/bI 00PabOTKH,
KaKk [paBUJIO, HOCAT OrpPaHUYEHHYIO cdepy MpUMEHeHHs. AJTUTHBHbIE TEXHOJIOTHH C
ucnonb3oBaHueM 3D mnpuHTEpoB B HacTosllee BpeMs pPa3BUBAIOTCS BECbMAa aKTUBHO, HO
HameTuBLIMeCs cdepsl TMPUMEHEHHs HMMEIOT BEeCbMa CYIIECTBEHHbIE OrpaHHYEHHs IO
YHUBEPCAJIBHOCTH, CTPYKType MaTepuaia, MPOU3BOJUTEIBHOCTH, TOYHOCTH H3ACIUNH U APYruMm
napaMeTpam.

[ToaTromy Bompochl NOBBILIEHUS 3(PPEKTUBHOCTH HanOoOjIee YHUBEPCAIHLHOTO METO0/a
00paboTKH — 00pabOTKM PE3aHUEM SIBIISIOTCS BECbMa 371000, JHEBHBIMH.

Tak, B ocHOBY MHOroyHKUMOHaNbHBIX cTaHKOB (M®C) (unu OlLl) mosokeH HpUHLHUI
IIOCJIEI0BATEIBHOTO BBIIIOJIHEHUS BCEX ONEPALNN C OJHOW YCTAaHOBKH JETANIN B OJTHOM MO3ULIMH. ITO
MIPOTUBOPEYUT MPUHIHITY pa3/eieHHs] TEXHOJIOTHYECKOro Ipoliecca 00pabOTKH Ha 31IeMEHTapHbIe
onepauuu. Ilpum co3ganum TtHOKUX mpousBoacTBeHHbIX cucteM (I'TIC) nHa 6aze MOPC c
WCIOJIb30BaHUEM MPOMBIIIIEHHBIX poboToB (IIP) Bo3HMKaioT mpobiemMbl ¢ HepalroHaIbHBIM
HCIOJIb30BaHUEM pOOOTOB, TaK Kak BpeMs 00paboTku Ha oqHoM M®PC BecbMa BEIHMKO, YTO BEJIET K
MIPOCTOSIM JTOPOTOCTOsAIIeH poOOTOTEXHUKH. Bonbiine 00beMbl HHCTPYMEHTAJIbHBIX Mara3uHoB B
OLl, MHOXECTBO pa3IUYHBIX POOOTU3MPOBAHHBIX 3aXBAaTOB MPHUBOAUT K OMEPTBIICHUIO,
HEpPALMOHAIBHOMY HCITOJIb30BAHHUIO CJIOKHOM, BBICOKOTEXHOJOTMYHOM OCHACTKU. Hensmensemas
KOMIIOHOBKA CTAaHKOB OTPaHUYMBAET UX YHUBEPCAIbHOE HCIOIb30BAHKE NTPH TPEOOBAHUSIX BBICOKON
THOKOCTH TPOM3BOJICTBA.
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[TompITKM pelmieHus ITUX MpoOieM mnpeanpuHuUMaroTcs. Tak, chopmynupoBaHa 3amgada
CO3/1aHUs TTPOM3BOJCTBEHHBIX cucTeM nepeMenHor koHdurypamuu (IICIIK). Ilpu sTom pemaercs
3ajada peKoH(Urypanuu (M3MEHEHUS apXUTEKTYpPbl) MPOU3BOJCTBEHHOTO OOOPYAOBAaHUS ISt
oOecrnieueHrs HEOOXOAUMBIX (DYHKIMH M MOIIHOCTH TOYHO B HazHaueHHoe Bpems. [lns storo
HeoOxomuMo pa3paboTaTh HAYYHBIH TOIXO0N K mpoektupoBaHuio ontuMaibHbiXx [ICIIK wu
chopmupoBarh 0a3y 3HAHWM, IO3BOJSIOIINE OINEPATUBHO M HKOHOMHYHO wu3MeHATh [ICIIK
HE3aBUCHUMO OT TEXHOJIOTMH MPOU3BoICTBA [1].

B ocnoBy IICIIK mnosiosxeH MOAyJIbHBIM MPUHIMI MPOeKTUpoBaHus. [Ipu 3ToM o4eBUIHO,
MIPUCOCIMHUTEIIbHBIE 3JIEMEHTHI BCEX MOJYyJIEH JOHKHBI ObITh YHHUBEPCAJIbHBIMHU (IO MPUHIUITY
Lego-koHCcTpyHpoBaHusl), a i1 aBTOMaTU3MPOBAHHOM MEPEKOMIOHOBKH HEOOX0AuMa pa3paboTka
COOTBETCTBYIOLIETO MAaTEMATUYECKOTO 00ECIIeUeHUSI.

[Ipumep co3nmanusi yHuBepcaidbHoro 3axmara mis [IP nmpuenen B [2]. YHuBepcanbHas
Hacaaka tuna «Versaball» («YHuBepcanbHBIN IIap») AaeT BO3MOXKHOCTH MOJHHUMATh MPEIMETHI
m000i#i KoHpUTryparuu pazmepom 10 25 cMm. OgHaKo, 001Iel KOHIENIMKA CO3JaHus YHUBEPCATbHBIX
3aXBaTOB /10 HACTOSIIIETO BpPEMEHU HE Ha0II01aeTCsl.

Eme onnoil 3amayeil He0OOXOIMMO CUUTATh CO3JaHHE YHHBEPCAIbHOTO ABTOMATUYECKU
TpaHC(HOPMHUPYEMOTO HHCTPYMEHTA, YTO MOKET CHATH MPOOJIEMY HEPAIIMOHATILHOTO HCIIOIB30BAHHUS
WHCTPYMEHTAJIBHBIX Mara3uHoB u oOnerunth co3ganue [ICIIK 3a cuer ymporueHus ooOmei
KOMITOHOBKH 000pyioBaHusi. KoMIuIeKCHOE pellieHre 3TUX BOIIPOCOB MO3BOJIUT MEPENHTH OT BECbMa
JIOPOTOr0 U 3aTPATHOTO MYTH Pa3BUTHS 00OPYIOBAHUS IS METAIIO00PAOOTKH, TOCTYITHOTO JIUIITh
00raThIM MMPOMBIIUICHHBIM CTPaHaM, K CO3JIaHHIO TIPOU3BOJICTBA, 00ECIIEUNBAIOIIET0 HOBBIH, Ooliee
BBICOKHI YpOBEHb OOIIECTBEHHON MPOU3BOAUTEIHLHOCTH.
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DEPENDENCE OF THE RESULTS OF STATIC BENDING TESTS OF WELDED JOINTS
SAMPLES IN ACCORDANCE WITH GOST 6996-66 ON THE IMPROVED SURFACE
HARDENING IN THEIR WORKING ZONE
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The dependence of the results of bending tests of welded joints samples in accordance with
GOST 6696-66 on the type and magnitude of residual stresses caused by technological influences in
the treated surface layer of their working zone is considered.

Keywords: mechanical treatment, residual stresses, foci of failure, surface layer, crack.

[Tpu POEKTHPOBAHUY MPOMBIIICHHOTO 000PYA0BaHHS KOHCTPYKTOPCKOM TOKYMEHTAIUEH
MOJKET TPEeAyCMaTPUBATHCS MCIBITAHUE CBAPHBIX COCAMHEHWH Ha CTaTHUECKWi M3rub (3armd) mo
I'OCT 6696-66.

Ha CTBIKOBBIX COETMHEHUSX OIPEEIISIOT UX CIIOCOOHOCTh MPUHUMATD 33/IaHHBIN 110 pa3Mepy
u (popme u3rud. Ita cioCOOHOCTH XapaKTepU3yeTcs BHEIIHUM yTioM u3ruda a (puc.l), mpu KoTopom
B pacTsAHYTOU 30HE 00pa3ia oOpa3yercs rnepBasi TPEIHA, Pa3BUBAIOIIASCS B MIPOIECCE UCTIHITAHMUS.
Ecmu myvHa TpemyH, BO3ZHHMKAMOIIUX B IPOLIECCE HCIBITAHUS B PACTAHYTOW 30HE OOpasia, He
npesbimaet 20% ero mMpuHBL, HO HE 00s1ee 5 MM, TO OHH HE SIBIISIFOTCS OPAKOBOYHBIM MTPU3HAKOM.

Pucynok 1

BeimykiocTs mBa Mo 00eMM CTOpOHaM 00pa3lla CHUMAIOT MEXaHHYEeCKHM CIocoOOM J10
YPOBHSI OCHOBHOT'O METaJlJIa C IIEPOXOBATOCTHIO 70 6,3 MkM. Pabouast moBEepXHOCTh 00pa3LOB THIIA
XXVIllla o6pabarpiBaeTcsi MEXaHMUECKHM CIIOCOOOM C IIEPOXOBATOCTHIO 110 3,2 MKM [1].

OnbIT U3roTOBIIEHHUS B MPOU3BOACTBE MPOMBIIUIEHHOTO 000PYIOBaHUS, JUISl ONpe/eIeHUs
MEXaHUYECKHUX CBOWMCTB CBapHBIX COCIMHEHHH KOTOPOTO BBHIMOJHSINCH MCIBITAHUS OOpa3lloB Ha
CTaTUYECKUH W3rMO IMOKa3al, 4YTO BEJIMYMHON yria u3ruba o oOpasloB MOXKHO YIPaBIsATh B
HEKOTOPBIX Ipejenax, 3a CUeT YIMpaBJIeHHs BEIMUYMHONW Hakjerna oOpabaThbIBaeéMbIX MOBEPXHOCTEH
oOpa3oB B uX pabouedl 30He. B uacTHOCTH, pe3ynbTaThl HCHBITAaHUM 00pasloB, pabouune
MOBEPXHOCTU KOTOPBIX OBbLIM 00paOOTaHbl C MPUMEHEHHUEM HU3KHUX TEXHOJOTHYECKUX PEKUMOB,
00eCTIeYnBaOIINX TTOHWKEHHOE CHIIOBOE BO3JICHCTBHE MPHU NUTM(OBAHUN TTOBEPXHOCTEH, BKITIOYAS
UX BBIXQ)XMBaHUE, (3TU TEXHOJOTMYECKHE Mepbl 00eCHeUMIN CHUKEHHE BEIWYMHBI HANPSKECHUN
pacTshKeHHs B HAKJIEIAHHOM ITOBEPXHOCTHOM CIJIO€) OTIMYAIUCh OT PE3YyIbTaTOB HWCIBITAHHN
00pa31ioB KOHTPOJIHHOM MapTHH. YTOJI U3rnda oL SKCIIEpUMEHTAIBHBIX 00pa3LloB MPU UX UCIIBITAHHUIX
70 00pa3oBaHMsI TEPBOH, SBISAIOMICHCS OpPaKOBOYHBIM TMPH3HAKOM TPEIIMHBI, BO BCEX CIydasx
YBEIUYMBAJICS, OTHOCUTENBFHO YIJIa Ol IPU TaKHX K€ MCIBITAaHUSAX 00pa3lioB KOHTPOJIBHOU MapTHH
Ha (8+15)%.

[TonydeHHBIE JKCTIEPUMEHTANBHBIC JaHHBIC SIBISTIOTCS TOCTATOYHBIM OCHOBAaHHWEM JIJIS
MPEBAPUTEIILHOTO PACCMOTPEHUS B3aMMOCBSI3M BHJA M BEJIMYMHBI OCTATOYHBIX HANPSKECHUN
(Haknena) pabounx MOBEPXHOCTEH 00pPA3IOB M PE3yIHTATOB X UCTIBITAHUN Ha U3THO.

TexHoOrHst MEXaHMUECKOW 00pabOTKH AEeTaIN 3aKITI0YAETCS B OCIIEI0BATEIHHOM CPE3aHUuU
CIIOEB MeTajuta ¢ 3aroToBKW. Cpe3aHWe OCYIIECTBIISCTCS IMyTeM IUIACTHYECKOW neopManuu u
paspylieHusl ONpeAeseHHOro cios. MHTeHcHBHOM nedopmanuu mnpu oOpaboTKe MOBEPXHOCTU
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JIETajli OJHOBPEMEHHO IOJIBEPIaeTcs U yAajuseMas CTPYXKKa, U CJIOM MeTaia, JIeXKAIlUud HHUXKe
JUHUM Cpe3a Ha HEKOTOPYIO0 IIyOMHY, OH e oOpa3yeT MOBEpPXHOCTh JAeTaiu. B pesynbrare, y
W3TOTOBIICHHOM JIETald B TIOBEPXHOCTHOM ciioe (OPMHUPYETCS HakJen, WMEIOMUNA odaru
paspyuieHus B Buje cyoMukporpemnut. [lnactuueckas qegopmaius co3qaeT AByeIUHbINA pe3yIbTar:
OHAa YIPOYHSET IOBEPXHOCTHBIM CIOM MeTa/ula, OHA € IOJArOTAaBIMBACT YCIOBHUS I €ro
paspyuienus. [Ipumepbl TEXHOJOTHH, OKa3bIBAIOUIMX CHJIOBOE BO3/JCHCTBHE Ha IMOBEPXHOCTH
JeTaneid: MexaHudeckas oOpaOoTka JIe3BUHHBIM M aOpa3sUBHBIM HHCTPYMEHTOM, ILIACTUYECKOE
nedhopMUpOBaHHKE.

Paspymenue mon Harpy3kod HM3AENIHMN W3 MeETajlla SIBJIAETCS PE3YJbTATOM IUIACTUYECKOU
nedopMalui, B OCHOBE ATOrO Jie)KaT HeoOpaTHMble NepeMelieHus AeQEeKTOB KPUCTAILTHYECKON
pELIeTKH, pa3BUTUE IpOLECCa pa3pylIEHUs HAUYMHAETCS C IOBEPXHOCTHOro cios. OcraTo4yHble
HampsDKEHUs pacTsDKeHHS Ha oOpaOOTaHHBIX TMOBEPXHOCTSX OONBIIMHCTBA MPUMEHSEMBIX B
MAIIMHOCTPOCHUH MaTepHalioB 00pa3yloTcs mocie HuIM(OBaHUSA, CBEpJICHUS, 3CHKEPOBAHMS,
pazBepThiBanus [3]. OcTarouHble HaNpsHKEHUS PACTSHKCHHsS] CHIDKAIOT —CTAaTUYECKYH) H
JUHAMHYECKYIO IPOYHOCTD JI€TaNIH, YXYALIAIOT KOPPO3ZHUOHHYIO CTOMKOCTh MaTepuana. B npenemnax
OJTHOTO MeToJa MeX0OpaObOTKHU BETUYMHA OCTATOYHBIX HAMPSKEHUH MOXKET MEHATHCA B IIMPOKHX
npenenax. [lpu Touenun - 1o 3,3 pasa, npu TOHKOM HUTM(POBAHUH - 10 6 pa3 [2].

[Tpu Bcex OCHOBHBIX BHJIaX HArpyKeHHs TOBEPXHOCTHBIN CION JeTanell oka3biBaeTcs Oolee
Harpy>kK€HHbIM, Y€M CepJilleBUHA. B MOBEpXHOCTHOM cil0€ UMEIT MecTo Oosee OnaronpusTHbIE
YCIOBUS ISl TUTACTUYECKOTO TEUEHHUS M Pa3pyIICHUs MO CPaBHEHHUIO C CEPALICBHHOMN, MOCKOJIBKY
3]1€Ch UMEIOT MECTO HEYPaBHOBEIICHHBIE ATOMHBIE CBSI3U, 00JIETYEH BBIXO/] JUCIOKANN U BAaKaHCHI
Ha TIOBEPXHOCTh, MEHbIIIE TPEOYETCS PHEPTUH ISl TEHEPUPOBAHUS TUCIOKAIUNA UCTOYHUKaMU [2].

Ha pucynke 2 npuBenena cxema u3ruda odpasua. [lox aeiictBuem uzrudaromiero momenra M
MOBEPXHOCTHBIM cloM o0pa3la, MO BeIMYMHE HANPSHKEHHOCTH, OKAa3bIBaeTCs B BechMa
HEeOJIaronpusATHBIX YCIOBHAX. Paboume HaNpsHKEHUS Opag CKIIAABIBAIOTCS C TEXHOJIOTMYECKHUMHU
OCTaTOYHBIMH MUKPOHATPSKEHUSIMH Gocr, 3TO IPUBOTUT K PE3KOMY BO3PACTAHUIO PE3YIbTHPYIOIINX
HalpsDKEHUH  Opes [2]. OueBHOHO, YTO CHW)KEHHE BEIIMYMHBI Gocr B TOBEPXHOCTHOM CIIOE€
pacTAruBaeMoi 30HbI SKCIIEPUMEHTAIBHBIX 00Pa3lloB CIIOCOOCTBYET, MPH MX 3arubde, 10CTHKEHHIO
MMHU yrJia u3ruda 0oJplIel BETUYUHBI B CPABHEHUHU C KOHTPOJIBHBIMH.
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Pucynok 2

PaCCMOTpeHHHe 9KCIICPUMCHTAJIBHBIC JJAHHBIC HAXOIAT CBOC 0OBSICHEHHE U COOTBCTCTBYIOT
IMPUBCACHHBIM IIOCTPOCHUAM, IIOATBEPKAAOTCA UCITIOJIB30BAHHBIMHA UCTOYHUKAMU.
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IMPUMEHEHMUE 110 ®UPMbI ACKOH B PAMKAX PEAJIM3AIIMU COC HUAY MUDPU
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OOyueHue OakanaBpoB 1o HampaieHuro 15.03.05 Benercst mo pabounM y4eOHBIM IIaHaM,
00ECTIeYNBAIONIUM CKBO3HYIO IIOATOTOBKY CTYICHTOB B TEUEHHE BCEro CpOKa OOYy4YeHHS, C
MPUMEHEHHEM Pa3padOTaHHbBIX (PUPMOIA TPOrPAMMHBIX MTPOIYKTOB.

Knrouesvie cnosa: npumenenue pazinnunbix Bugos CAIIP ACKOH; o6yuenue GakanaBpos.

THE APPLICATION OF ASCON SOFTWARE IN THE FRAMEWORK OF NRNU MEPHI
OWN EDUCATIONAL STANDARDS REALIZATION FOR 15.03.05 "DESIGN AND
TECHNOLOGICAL SUPPORT OF ENGINEERING INDUSTRY" PROGRAMME

Lipina Yu.Ye., Nurzhanova l.A.
OTI NRNU MEPhI, Ozersk
YELipina@mephi.ru, IANurzhanova@mephi.ru

The curriculum of programme 15.03.05 envisages continuous bachelors training for the whole
period of study with the application of software products developed by the company.
Keywords: use of different types of CAD ASCON; bachelors training.

Kagpenpa TM u MAXII O3épckoro TeXHOIOIHYECKOro HHCTUTYTA - prinana HUAY MUOU
B paMKax peamu3aliu CcOOCTBEHHOro oOpasoBarenbHOoro crangapra HUAY MUOU Bener
MOJroTOBKY OakanaBpoB Mo HampasieHuto 15.03.05. Oxnum u3 BHIOB MNpodecCHOHATBHON
NeSITeIbHOCTH 0akajaBpOB SIBISIETCS CO3/IaHUE HOBBIX M IMPUMEHEHHE COBPEMEHHBIX CpPEICTB
aBTOMaTHU3allMM, METO/0B NPOEKTHPOBAHUS, MAaTEMaTHYECKOro, (PU3NYECKOr0 M KOMIIbIOTEPHOTO
MOJIETUPOBAHUS TEXHOJIOTUUYECKUX MPOLIECCOB M MAITMHOCTPOUTEIBHBIX POU3BOJICTB.
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[TponomKkuTeTbHOE TECHOE COTPYAHMYECTBO Kadeapsl ¢ KPYHNHEHIIUM pPOCCHUIICKUM
pa3paboTunkoM HWHKeHepHOTro mporpammHoro obecnedenns ACKOH mo3Bonmio cruraHupoBath
pabounii y4yeOHBIN IJIaH MOATOTOBKHM OakalaBpoB, 00ECHEUYMBAIOIINNA CKBO3HYIO IOATOTOBKY
CTY/ICHTOB B T€UEHHUE BCErO CpOKa 00ydeHHs ¢ MpUMeHeHHeM pazpaborannoro ¢pupmoii I10.

Ha 1 xypce Oyaymue GakanaBpbl OCBaUBaIOT OCHOBBI MHKEHEPHOU rpaduku (uepueHusi) ¢
ucnonb3oBanuemM CAITP KOMITAC V16, 3HakoMsCh ¢ TUIOCKON TpauKol, pUCYHOK 1.

JucuumirHa «ABTOMaTU3MPOBAHHOE IPOEKTUPOBAHUEY, U3ydaeMas Ha 2 Kypce, 3HAKOMUT
cryapentoB ¢ CAITP KOMITIAC 3D, pucynok 2. 3D MonenupoBanue mo3BOJISIET KOHCTPYHPOBATH
00bEMHBIE MOJIEIIN, HE TOJIBKO OTJENIBHBIX JI€Talei, HO U COOPOUHBIX €MHHLL.

N3yyenne cnennanbHbIX JUCLHUILIMH, TAKUX KaK «PexXyuii ”HCTpyMEHT», «ABTOMAaTU3ALIN
TEXHOJIOTUYECKUX IPOLIECCOB B MAIIMHOCTPOSHUM», «TEeXHOJOrHs MAIlMHOCTPOEHHUS» M T.IL
HeBo3MoxkHO 0e3 CAIIP Texnonornueckux npoueccos BEPTUKAIJIb, pucynok 3.

CAIIP TII BEPTHUKAJIb mno3BoisieT NpPOEKTUPOBATH TEXHOJIOTMYECKHE IIPOLIECCH B
HECKOJIbKUX aBTOMATH3MPOBAHHBIX pEXHMMaX, pACCUUTHIBATH PEKUMBI pE3aHUs, CBapKH,
aBTOMaTHYECKH (POPMHUPOBATH BCE HEOOXOIUMbBIE KOMILJIEKTHI TEXHOJIOIMYECKON JOKYMEHTAIH B
cootBerctBuu ¢ ECTJl u ECTIIIL

b 2014 - [C\paivarvip]
Mpamca Mporpamwet PDM  Apow  Hacpomka Owa  Crpaexa
1w R A ¢p LOBEBEEM2s &3

ﬂm IAWNI" mlbwwum]ﬂﬁhmm[mvw [ Mniwbﬁumm[w"

B - 0% MKrop, (TOCT 3.1118-82 Popmea 116) |+ |

= (A D05 Nnockommdosanshan
(B Mnocxomnugosansiest ¢ xpyrmed
T Monarmmat cTom 07 311882 @aowa |
= 0 1. WnndosaTs gse nnockocTw B — T T T
T Wnegosansusit kpyt T | T T
= (A 010 Coepomnsran ¢ 41y L | 1 T
B Beprwransieat pocTosHo-< pepnd ' | I 3
T Hanagra YCNO ERTE
e = I =
T Ceepno
110 2 OBpaiorars 13014 0 1349
T Ceepro
(A 015 Opesepuan c 4y
B BeprwransHedi xonconoHbi ped
T Henaara YCNO
= L) 1. ©peaepooaTs KoHTYD AcTaAN
T Opers
(= () 2. Ceepnute oveepcTve S nog &
T Coepno

M| _T7 | Ao | W7 | Xod omrodw | Toogus u poreny 12 Fc<,

. o
= = Gl Bl A - 0 A . W W

§ 403 Noorosnsgodonmas

Tocawupedasmwt © xpyzten fudfumer omon v deomanam

= (A 020 Opesepman 505 |unusdens nofwewai mowcny X702
B FopasoNTanuHe KOHCONEHO-Bpe 05 00 4232 Bspnuncs c AN
T Npwcnoc obinesius
507 ls 4 J ¢ ¥ u werpperaan
[= () 1. ®peseposars ycryn no pasmed
T opess 508 |mozonmon 22558107
3 (A 025 Crecapmwan
o 05 05 423 Gpesenci c 9T

A 030 BepTvransHo-< BepmmneHan
H (A 035 Pagmansmo-csepmnanan 59 |Baprursnati moconmt Qoo & ST U LOTRUMENDI MM NEIORNON

&1 ozt

020 4250 Fpesepnas

51 Vonoomraad ronceo-goeaew 6182

FIPPFPISPLP:
g1
i
£
]
g

A o8 % 055 00 neczpon
(4 (A 070 Npomsiera 58 |Mauuso i ovsmus sycosed
£ (A 075 Kowrpons

A 050 . A% 030 42% Beoruwpwwo-clepumvey

M| Meeymas s

FOT 24603 22 Mann &

) «
Pucynok 3 —texHonmoruveckasi TOKyMEeHTaIIUs, pa3padoTaHHas I U3TOTOBJICHHUS eTanu «Pwraar»
B cucreme CAIIP Beprukans

3aKTIOYNTEIBHBIM  dTall OCBOEHHUS JIO00W 00pa3oBaTeNbHONW MPOrpaMMBbl — 3allUTa
BBINMYCKHOU KBanupukanmonHoit padotel (BKP). Kak mokassiBaeT npaxtuka 3ammt BKP nocnennmx
net, 100% cTyIaeHTOB BBINOMHSAOT paboThl (mpoekTsl) ¢ nomoiisio [10 pupmser ACKOH.
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PABPABOTKA U PACYHET HOAIIMUITHUKA HU3KOI'O U3HOCA C
YAYUYHIEHHBIMUA OKCIINIYATAHNMOHHBIMHU ITIOKA3ATEJIAMUA

[Mapmryxosa H.1O., JIymmna 10.1O., XKapkos B.B.

Creorcunckuti puzuxo-mexnuueckuti uncmumym — guauan HUAY MUDOU
2. Cueorcunck, Yenabunckas obracmeo

p.i.e@yandex.ru

Pa3paborana oOneryenHas pa3péMHasi MOJENb MOJIIUIIHUKA, JETKO U3BJIeKaeMas ¢
MMOBEPXHOCTHU Bajia, U MMEIOIIAsl yIy4YIICHHBIE dKCILTyaTalliOHHbBIE TTOKa3aTenu. [IponsBeneH pacyer
OCHOBHBIX ITapaMEeTPOB MOJIIUITHUKA C UCTI0JIb30BaHHEM ITporpaMmbl ANSY'S.

Knrouesvie cnosa: NOAIMINIIHUK, SKCIUTyaTallUOHHBIE MIOKA3aTENN, BHEILIHEE KOJIBIO, BTYJIKA,
JTUHAMHAYECKAsl TPY30MOIBEMHOCTD, PECYPC, paciyeT Ha MPOYHOCTh, Tporpamma ANSY'S.

DESIGN AND CALCULATION OF THE LOW DETERIORATION BEARING WITH THE
IMPROVED OPERATIONAL INDICATORS

Parshukova N.Yu., Lushina Yu.Yu., ZharkovV.V.
SFTI NRNU MEPhI, Snezhinsk
p.i.e@yandex.ru

The model of facilitated demountable bearing is developed. It is easily taken from a shaft
surface and has the improved operational indicators. Calculation of key bearing parameters is made
with ANSYS program.

Keywords: bearing, operational indicators, external ring, plug, dynamic load-carrying
capacity, resource, calculation on durability, ANSYS program.

OCHOBHOM NPUUMHOMN BBIX0J1a U3 CTPOSI BPALIAIOIINXCS KOHCTPYKIUHN SBIISIETCS TOBPEXKICHUE
noamwunHuka [2,4]. B pesynpraTe uis peMOHTa HEOOXOAMMO TPOU3BOAUTH PACIPECCOBKY
MOAIIUIHUKOB (yJIaJdeHue C MOBepXHOCTH Narndsl Bama). [laHHas omepanus 4acTo MPUBOAMUT K
MOBPEXKICHUIO Bajla, U BCIEACTBHE 3TOT0 — K HEOOXOJIMMOCTH €ro IOJIHOM 3aMeHbl. 3aMeHa BaJia
ABIIsIETCA Jloporocrodiieil oneparueil. [loaroMy akTyanbHOH siBiseTcs 3afaya CO3JaHMs OMOPHI
(moamMmHUKa) HU3KOTO U3HOCA, JIETKOM, CIIOCOOHOM paboTaTh B YCJIOBHSX arpeCCHUBHBIX Cpel, a
camoe IJIaBHOE JIETKO U3BJIEKaeMOM C MOBEPXHOCTH Bajia Oe3 MOBPEkKACHUS.

Panee B [3] Oblna mpesyioxkeHa yaydilieHHas MOJENIb MOAIIMITHAKA, UMEIOIIasi pa3beMHOE
KOJBIIO, YTO TMO3BOJISIIO MEHSTHh BKIAQJBIIIM, BBIIOJHEHHBIE B BHUAE BTYJIOK. Vcmonb3oBaHHBIE
KOHCTPYKTUBHBIE W3MEHEHHs OOJerJaid I0CajKy MOJIIIMITHAKAa Ha Bal. JlOCTOMHCTBaMHU
pa3paboTaHHON KOHCTPYKLUH SIBJISIMCH: IPOCTOTA, HU3Kasi c€0eCTOMMOCTD 3a CYET UCIOIb30BAHUS
HEIOPOTUX MAaTepUaJIOB, YAOOCTBO OKCIUTyaTallMd, BO3MOXXHOCTH TPUMEHEHHS Pa3sHOPOIHBIX
MaTepHasoB.

B nannoit paGote Ha ocHOBe Mojenu [3] CKOHCTpyHMpOBaHa OOJIETYCHHAs MOJIEh
MOAIIUIHUKA C YIYYIICHHBIMU OKCIUTYaTaIllMOHHBIMH TOKa3aTelsMU, MPOU3BENEH pacueT ero
OCHOBHBIX TTapaMETPOB.

Bun nommmnHuka npeacraBieH Ha pucyHke 1. CHOpOeKTUPOBAHHBIM MOANIUITHHUK, HMES
HEKOTOPOE CXOJICTBO C HIOJbYATHIM MOIIIAITHUKOM KadeHHs, B OTIMYHE OT HErO SBISETCS
pa3beMHBIM, BKJIQJBINN (MUTOJIOYKH) 3aMEHEHBI Ha BTYIKU. [l0JBUKHBIE BTYJIKH PACHONIOKEHBI B
pa3bEMHOM KOJIbLIE HAa pacCTOSHUU 3,5 MM Jpyr OT Apyra (3HayeHHe ONTUMAaIbHOIO PACCTOSHUS
MEXy HIMH YCTAHOBJIEHO SKCIIEPUMEHTAILHBIM ITYTEM), YTO ITO3BOJIIET UM CMELIaThCsl Ha yroi 7°.
Takoe pacrnoso)keHHe BTYJOK JaeT PaBHOMEPHYIO OOKaTKy MOBEPXHOCTH Bajla, U TEM CaMbIM
MO3BOJISIET CBOOOIHO M3BJIEKATh Pa3pabOTaHHYIO KOHCTpPYKIMU Oe3 pacmpeccoBku. Kpome atoro,
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BTYJIKA UMEIOT NIEPEMEHHOE CEYEHHUE, B PEe3yJIbTaTe YEro OCHOBHAsI Harpy3ka MPUXOAMUTCS Ha UX
CepeIMHHYIO YacTb, pa3rpyskas ciaadble MecTa — Kpasi BTYJIOK.

Pucynok 1 — [ToAmMIHKUK C yTy4IIeHHBIMH SKCILTyaTallMOHHBIMU MOKa3aTeIsIMU

[Ipu pa3paboTke MNOAIIMIHUKA C YIYYIICHHBIMH JKCIUTYyaTallMOHHBIMH IOKa3aTelsIMU
OTpeNesUTNCh ero pasmepsl. [locamounbie AHamMeTpbl COOTBETCTBYIOT CTaHJIAPTy HA UTOJbYaThie
noammnauku kadeHuss — 'OCT 24310-80 «llopmmnuuku kauyenus. [logmmnHuky paguanbHbie
POJIMKOBBIC HroJibyaThle 0e3 Kosemy». [IpoBeleHBI pacdeThl 1O OMPEICICHHIO JHHAMUYCCKOM
IPy30M0IbEMHOCTH MOAIIUITHUKA, 3HAUeHUE KOTOpoii cpaBHUBanachk ¢ uroiapdareiM ('OCT 24310-
80) u mapukoBbM (I'OCT 8338-75) noammnmHuKamMu TeX ke MOCaT0UYHbIX AuaMeTpoB. [lomydeHo,
YTO IPy30MOBEMHOCTH Pa3pabOTaHHOTO MOAIIUITHUKA MpeBbiIaeT Oosee yeM B 1,1 pa3a 3HaueHue
CTaHJapTHBIX.

Pecypc moammnHuka ompenesnsics MO pacyeTaM HOMHUHAJIBHOM JOJATOBEYHOCTH [1] mpum
Harpy3kax Fr = 50+1000 H, gactorax Bpamenust N = 50+1000 o6/MUH ¥ pa3HBIX MMOCAIOYHBIX
auaMeTpax MpU 3a/laHHBIX pa3Mepax BTYJIKH. Pe3ynbTaThl mokaszaid, 4To JUisi (PMKCHPOBAHHOTO
YuCjia BTYJIOK C YBEJIMYEHHEM II0CATOYHOTO JUaMeTpa JIOJITOBEYHOCTh CHHXKACTCS 3a CYET
YBEJIMYEHUSI PACCTOSHUA MEXAY HUMHU. [[1 NOBBILIEHUS AOJITOBEYHOCTH HYXHO COXPaHATH
(UKCHpOBAaHHOE pacCTOSHUE 3,5 MM MEXIy BTYJIKAMH, YTO NPHUBOJUT K HEOOXOAMMOCTH
YBEJIMYEHUS UX KOJIMYECTBA MIPU BO3PACTAHUU MTOCAA0YHOTO AUAMETPA.

Tak xak HanOosiee cnadblM MECTOM IPHU pabOTe MOANIUITHUKA SBIIAECTCS Y3Kasi 4acTh BTYJIKH,
COEMHEHHAs] C KOJBIIOM, OBLIM TMPOBEIEHHI AHAIUTUYECKHUE pacueThl HATPY30K M pPACUEThl B
nporpamme ANSYS [5] nedopmanmii cxxatvsi, KOHTAKTHBIX HAMPSHKESHUH W CMEIIEHUH B OIACHBIX
CeueHusx (CM. puc.2).

~.90ss38 ~.003956 -0
~.004748 003168,

Pucynok 2 — TBepaorenbHas pacueTHasi MOJIENb MOAIIUITHUKA

Pacuer Ha mpounocTe mo mporpamme ANSYS moka3zan, 4To HambOoee HarpyKeHHBIMH
JJIEMEHTaMU SIBJISIOTCS HWKHHME 6 BTYJIOK. BO3HHKarolye HampspkKeHHUs U JAedopMaliiil MEHbIE
npezena MpoYHocTH MaTepuana (mapukonommumaukoBas crane [IIX15 T'OCT 801-78), T.e.
opacu<oB. ClenoBaTelbHO, OTCYTCTBYET Yrpo3a pa3pyuieHus u nedopMaliii, y3KHe 9acTH BTYJIKU
HArpyarmTcs TOJBKO 3a CYEeT Beca KOJbIA, MPH STOM OCHOBHAs HArpy3ka MPHXOIUTCS Ha
CEpeIMHHYIO YacTh BTYJIOK.
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BJIMAHUE UBMEHEHUSA ®OPMbI [TPOPUJISA U METOJA ®OPMOOBPA3OBAHUA
HA ITOBBIINEHHUE SKCINITYATAIIMOHHBIX XAPAKTEPUCTHUK
HNUJINMHAPUYECKUX KOJIEC BHEIIHEI'O 3AIEIIVIEHUA
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MoubunupoBaH HCXOIHBI KOHTYpP 5BOJIbBEHTHOT'O 3y04YaTOro Kojeca C MPUMEHEHHEM
Merozaa konupoBaHus. [IpoBeaeHHbie pacueTsl (aHauTHYEeCKUEe U B iporpamme ANSY S) nokazanu
CYIIECTBEHHOE YITYYIICHHE IKCIUTyaTaI[HOHHBIX XapaKTEePUCTHK 3y0UaTOro 3alerieHHs.

Kniouesvie cnosa: »BONBBEHTHOE 3y0UaTOE KOJIECO, METOJ| KONMMPOBAaHUSA, NMpoduib 3yoa,
AKCILTyaTallMOHHbIE XapaKTepUCTHKH, pacyeT, mporpamma ANSYS.

INFLUENCE OF CHANGE OF THE PROFILE FORM AND THE FORMING METHOD
ON IMPROVEMENT OF OPERATIONAL CHARACTERISTICS OF CYLINDRICAL
WHEELS WITH EXTERNAL ENGAGEMENT

Parshukova N.Yu., Lushina Yu.Yu., ZharkovV.V.
SFTI NRNU MEPhI, Snezhinsk
p.i.e@yandex.ru

The basic contour of involute gear wheel is modified with application of a copying method.
The results of calculations (analytical and in ANSYS program) have shown substantial improvement
of operational characteristics of gear gearing.

Keywords: involute gear wheel, copying method, tooth profile, operational characteristics,
calculation, ANSY'S program.

OCHOBHBIM HEAOCTAaTKOM IIpHU 3KCILTyaTalluu 3y6‘-IaTLIX KOJIEC ABIACTCA ITIOJIOMKA 3y6BCB,
BbI3BaHHAs M3HOCOM OOKOBBIX NMOBEPXHOCTEM M HU3KOM YCTaJIOCTHOW MPOYHOCTHIO Ha M3ruod [1,
c.15]. Hecymas cnocoGHOCTh 3yO4aThIX KoJjiec ompenensercss GopMoil U pa3mepamu npoduis, a
TaKKe 3aBUCHUT OT (POPMBI MEPEXOJHOM KpWBOH (OT BMamuMHBI K pabodemy mpoduiio). dopma
nepexoz(Hoﬁ KpHBOfI OMpPEACIIACT KOHLICHTPAIUIO HaHp}I)KeHI/Iﬁ H pasMEphbI 3y6BCB Y OCHOBAaHWU:.
BonpmmHCTBO KOJleC HWMEEeT HBOJBBEHTHYIO ¢Gopmy mnpoduiis 3yda, KOTOopas Mpeamnosaraet
CKPYTJICHHUA Y HOXKKHA 3y6a " CPE3bl Y OCHOBAHUA.
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Jns ycTpaHeHusi yKa3aHHBIX HEJOCTaTKOB HEOOXOJMMO M3MEHHUTh HE TOJIBKO HCXOJHBIN
npo¢uib, HO U ciocod GopmoodpazoBanust. Hanbosnee pacpocTpaHEHHBIMU B MPOMBIIUIEHHOCTH
ABIISIIOTCS TPH crtocoba popmMooOpa3oBaHus: KOMUPOBAHUS, OTHOaHUs U 0OKaTkH [2].

[TpuMeHUTENBHO K BOMNPOCY H3TOTOBJIEHUS MOJU(PHUIHUPOBAHHOIO 3y0a, HauOOJBIIYIO
TOYHOCTh W HAaWMEHBIIUE MOTEPHU Ha JONOJHHUTEIBbHYIO MEXaHHYECKYI0 00pabOTKy MMEeT METO[
KonupoBaHus. 3yOuarble Kojeca, 0oOpabOTaHHBIE IO METOAY KONMPOBAHUSA, UMEIOT (QopMmy
NEPEeXOAHOI KPUBOH 3yObEB C TIOCTOSHHBIM PaJIiyCOM KPUBU3HBI, TOTAA KaK IPU METOAAX OOKAaTKH
1 Oru0aHus 3TO HEBO3MOXKHO.

B nannoii pabore Moan(pUIMpOBaH UCXOIHBIA KOHTYP BOJBBEHTHOIO 3y0UaTOro Kojeca ¢
IIPUMEHEHHEM METOAa KomupoBaHMsa. B mpoumecce co3maHus MOAM(PUUIHMPOBAHHOIO KOHTYpa
HEO0X0AMMO YMEHBIIUTH PAANYC CKPYTIICHHS IIEPEXOIHON KPUBOM, a ydacTKu npodureii 3yobeB y
BEpLIMHBI M Y KOpHA 3y0a 3aMEHMTh Ha YYacTKH, paboTarollye C KaueHUEeM, CO3/aB Uil 3TOro
BBIITYKJIOCTH Y TOJIOBKM 3y0a M COXpPaHWB BOTHYTHIMU Y4YacTKH mpoduieir y Hoxku. [Ipu sTom
paarychl BhITyKiI0CcTel y rooBku (R) u BorHyTocTel Y HOKKH (pf ) 10KHBI OBITH PaBHBI.

Cxembl MOAH(DUIIPOBAHHOTO M MCXOHOTO KOHTYPOB IPUBEACHBI HA pUCYHKE 1.
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Pucynok 1 — Cxembl KOHTYypa 3BOJIBLBEHTHOTO 3y0a

[Ipu poBeieHUH pacyeToB PacCCMAaTPUBAIIOCH 3y0UaToe 3alleIUIEHUE KoJieca U IIECTEPHHU C
UCXOTHBIMA U MOAM(PHUIIMPOBAHHBIMUA JAHHBIMU KOHTYpOB. Marepuan 3y04aThiX KOJIeC — CTalb
40XH I'OCT 4543-71, TepmoobpaboTKa — yiIydIIeHue, JjIs Kojeca — TBepaocTh 235 — 262 HB, ot =
630 Mlla; nna mecrepan — 269 — 302 HB, ot = 750 MIIa. Ctenenb TOYHOCTH — JI€BSTAasA, YaCTOTA
BpaiieHus mecrepHu — nl = 950 mun-1, xoneca — n2 = 148,44 mun-1. Kpyrsamuii MomMeHT Ha

T =32 H-
HIECTEPHE COCTABIISET ° Y okpyxkHas cuna B 3aneruienun — Ft = 2000 H.

MoaudunupoBanue KOHTypa 3a CYET U3MEHEHHS pajuyca MepexoIHON JIMHUM U CKPYTIICHUS
BEPXYIIKHU 3y0a yMEHBIIAET JIMHUIO KOHTAKTa MEX Y 3yObsIMU: B HICXOJHOM KOHTYpe lucx = 0,46 MM,
B MoaudunupoBanHom — Imox = 0,4 mMm. CrenoBaTebHO, U3HOC 3YObEB B MOJU(PHUIIIPOBAHHOM
3alleTUIeH CHUXaeTcsl. KOHTaKkTHbhIe HaNpsyKeHHWs HE3HAUYUTENbHO YBEIMYATCS, OCTaBasCh B
npeenax A0MyCTUMBIX 3HAYEHUM.

[Tpu BXOXXJeHUH B 3alleTieHHe 3yObeB BOSHUKAIOT M3rHOAlOINe HAMIPSHKCHUS, YBETMUCHUE
KOTOPBIX TPUBOJUT K paspylieHuro 3yObeB. B pesynbprare m3meHeHusi ¢GopMbl TOJIOBKH 3y0a
CONPUKOCHOBEHHUE MPOUCXOTUT B TOUKE, TOTJA KAK Y KUCXOJAHOI0 KOHTYpA IO JIMHUU. B CBsI3U ¢ 3TUM
JOJDKHBI YMEHBIIIUTHCS TIOJIOMKH T10 U3THOY.

Jlist OATBEpKIEHUS BBIIIE M3JI0KEHHBIX MPEINON0KEHUN OBLTH MPOBEICHBI PacUeThl B
nporpamme ANSYS [4] nedopmaruit cxatusi, KOHTAKTHBIX HANPSOKEHUM W SKBUBAJICHTHBIX
HampspKeHUH i MoIM(UIIMPOBAHHOTO KOHTYpa. Ha pucyHke 2 mpeacTaBieHa UCHONb3yemas B
pacuere TBepOTeIbHas MOJIEINb 3alleTJICHHUs IIECTEPHU U KoJeca.
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Pucynok 2 — TBepaoTenbHas MOA€Ib MOAUDUIIMPOBAHHOTO 3aICTJICHUS IIECTEPHH U KoJieca

B pesymbrate pacuera ObUIO TONYYEHO, YTO HAWOOJIBIINE KOHTAKTHBIC HANpSHKEHUS
MPUXOJIATCS Ha JIBA KOHTAKTHPYIOLIUX 3y0a IeCTepHU M Kojieca u cocTamistor 212,858 + 383,144
MIla u He mpeBOCXOIAT momycTUMbIX 3HadeHud ([6]n=515 MIla). Ilpu >TOM 3HAYCHHS
BO3HHUKAIOIIMX KOHTAaKTHBIX HampspKeHUH MeHblie B 1,26 pa3a, yeM B MCXOJHOM 3BOJIBBEHTHOM
KoHTYpe. M3rubaronue HanpspkeHus CHIKaroTes B 1,2 pasza. To ecTh H3HOC OOKOBBIX MMOBEPXHOCTEN
3yObeB CHIIKAETCS MPHU 3aMEHE 3BOJBLBEHTHOTO KOHTYpa MOIU(DUIIMPOBAHHBIM.

Taxum 06pazom, 6maronapst 3aMeHe BOJILBEHTHBIX YIacTKOB PO uitst 3yOpeB (padoTaronmx
C MaKCUMaJIbHBIM CKOJIBKEHHEM ) Ha BBITYKIJIO-BOTHYTHIE YYACTKU ¢ MOAU(DUITMPOBAHHBIM MPOQHIIeM
Y M3TOTOBJICHUIO WX METOJOM KONHMPOBAHWS, YMEHBIIACTCS IUIOMIAh KOHTAKTa MEXKAY 3YObSIMH.
[IpouHocTh 3yObEeB B OMAcHOM CEUEHUHM YBeIMYUTCA B 1,5 pa3a, a COOTBETCTBEHHO BO3pacTeT
TOYHOCTb U JIOJITOBEYHOCTb.
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DESIGNING OPTIMAL CYCLES OF MACHINING FOR NC MACHINE TOOLS
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The problem of designing optimal cycles of machining in the conditions of modern automated
production is disclosed. The main aspects of the methodology of complex optimization of cycle
control parameters are presented.

Keywords: cycle, control parameter, complex optimization, dynamic programming method.

Ha GoybIIMHCTBE IPEANPUATHIA MAIIIMHOCTPOUTEIIBHOM OTpacyii Poccuu pHHSAT CeayOMUi
MOPSIOK MPOSKTHPOBAHUS OINEpaldyd MeXaHHueckoi oOpabotku: 1) BbIOOp oOOpymoBaHus W
PEXKYILIEro MHCTPYMEHTa (XapaKTEepUCTHKA Kpyra, MOILIHOCTb CTaHKa U T.1.); 2) Ha3HaYeHHE
TEXHOJIOTHYECKUX HaJlaJIoK (TeOMETpUYECKHe MapaMeTphbl Kpyra, BeJIMunHa nepedera kpyra u T.1.);
3) ompeneneHue CTPYKTYpPbl LKKJIA (KOJIMYECTBO CTYNEHEH LUKIa, pacHpelesieHHe MpUIlycKa Io
CTYIICHSIM U JIp.) U PSKUMOB 00pabOTKH (YacTOTa BpallleHUs Kpyra U JIeTaIH, paauaibHas mojada u
T.4.). Ilpu »53ToM mpencTaBieHHble B Ppa3IMYHOW HOPMATHBHO-CIPABOYHOW JIUTEpaType
PEKOMEHIALNU U METOAMKH IO BEIOOPY HHCTPYMEHTA, PEKUMOB 00pa0OTKHU H T.J1. UMEIOT HIMPOKUN
JMarna3oH U HE BCEr/a OXBATHIBAIOT BECh IEPEUYEHb MapaMETPOB YIPaBIEHUEM LMKIA [7 U 1p.].
[loaToMy 1UMKIBL, CHPOEKTUPOBAHHBIE I10 JAHHBIM PEKOMEHJAUUsIM U METOAMKAM, HMEIOT
OpUONMKEHHBIM BUJ U TpeOYIOT ajanTallMd K HCXOAHBIM JaHHBIM. YUWThIBas HEJIMHEHHYIO
B3aMMOCBSI3b BCEX TEXHOJOTHYECKUX (PaKTOPOB, HEBO3MOXKHO OBICTPO M TPOCTO MOn00paTh
napamMeTpbl ONTUMAJIBHOTO IMKIJIA, KOTOPBIA Obl 00ecreun1 BeIIOJHEHHE TPeOOBaHUM yepTexka 1o
TOYHOCTH M KadecTBy 3a MHUHHMAaJIbHO BO3MOXKHOE Bpems oOpabotku. B pesymbrare
IIPOU3BOJICTBEHHAs! MOIIHOCTH COBpeMEHHBbIX cTaHkoB ¢ YIIY wucnonwsyerca na 40-60%. Yacto
MIPOU3BO/IUTENILHOCTh JIAHHBIX CTAHKOB HMXKE, YeM Ha YHUBEPCAIbHBIX CTAHKAaX OCOOEHHO MpHU
MaJIbIX TIAPTUAX JETATICH.

Pemenuem BbllIeonucaHHON MpoOIeMbl SBISETCS pa3paboTKa METOI0JIOTHH KOMIUIEKCHOM
ONTHMHU3AIMM TIApaMeTpOB YOpaBiieHUs LHUKIOM. OCHOBOW JaHHOM METOJOJIOTUU CIYXKUT
MaTeMaTH4ecKass MOJEJb, aJEKBATHO ONMCBIBAIOIIAs IPOLECC CheMa METaula, Kak IpPH BCEX
BO3MOXXKHBIX COYETAHUSX OCHOBHBIX TEXHOJIOIMUECKHX (PAKTOpPOB, TaK U BO BCEX AUANa3zoOHaX MX
JOIYCTUMOIO BappupoBaHudA[2, 3]. Mogens cbeMa MeTaia IO CYTH CBOEH SIBISETCS MOJENBIO
YIpaBIEHUS MPOLECCOM, KOTOpasi OTpPakaeT 3aBHUCHUMOCTh MEX]y NpPOTrpaMMHOMN, (aKTHUYECKOU
nojlayaMu M yNpyruMu JedopMalMsMU TEXHOJIOTHYECKOH cucTeMbl. M3-3a Hamuuus ynpyrux
MEepPEMEIIEHNI B TEXHOJOTMYECKOW CHCTeME€ W MHEPIUOHHOCTH TMEPEMEIIAIOIINXCS Macc
(dakTHyeckas mojaya He paBHa nporpamMMmHOM. [Ipu cTynmeHYaTOM NHepeKIroYeHUH MPOrpaMMHOMN
1o/1ayy 3HaYeHue (PaKTUYECKON MoJauy NpuoIMKaeTcsl K Hel Mo 3KCIOHEeHIMalbHOMY 3akoHy. Ha
MPOTSDKEHUH BCETO LMKJIA TeKyllee 3HaueHue (PaKTUYEeCKOH M0JIauy OrpaHUYUBACTCS KOMILIEKCOM
TEXHOJIOTUYECKUX OrpPaHUYEHHM, BKIIIOYAIOUIMM B ce0sl Takhe OCHOBHBIE OIpaHUYEHHUS, Kak
Tpedyemasi TOYHOCTb IOJIy4aeMOro pa3mMepa, IIepoX0BaTOCTh, CTOMKOCTh PEKYIIEr0 HHCTPYMEHTA,
MOIIIHOCTh TPUBOJIA CTaHKa U Jp. 1y oGecrnieueHuss MaKCUMalbHOM MPOU3BOAUTEILHOCTH ONIEPALIUN
HEO0XO/AUMO CTPEMHTCS K TOMY, YTOOBI TeKylllee 3HaUeHHE (paKTHUECKOW MOoJauu Ha MPOTSKEHUN
BCEro MYTH CHATHUS MPUITyCKa MaKCUMaIbHO MPpHUOIMKanachk K o01acTu orpanuueHuil. B pesynbrare
BeIMYMHA (PAKTUUECKOH Moj1aun Oy1eT MaKCUMaJIbHO JJOITYCTUMON TeM WJIM HHBIM OTpaHUYEeHUEM, a
LUKJI TPOU3BOJUTENbHEN. YIIpaBieHne TPAaeKTOpHeH paKkTHUeCcKo! Mo1auy OCYILECTBISETCS IyTEM
CTYNEHYaTOro M3MEHEHUs nporpamMMHoi. B crtatbe [4] MOXHO yBHIETh pa3paOOTaHHYI0 HaMU
MOJIeTIb Ch€Ma MeTalljla Ha IpUMepe BHYTPEHHETO NITU(POBaHMUS.

3amaya ONTUMM3AIMK IMKJIA A7 O0O0paOOTKM KOHKPETHOM MapTHM 3aroTOBOK TpedyeT
HaXO0XJACHUS JE€TePMUHUPOBAHHBIX PEKMMHBIX MapaMeTPOB LMKJIA IPU HECTAOUIBbHBIX 3HAYEHMSIX
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psila TEXHOJIOTMYECKMX OrpaHWYeHUH U ycnoBui oOpaboTku. Takas NOCTaHOBKA 3aladd
ONTUMM3ALMU  SBJIAETCS HauOojiee CIOXKHOM M OTHOCHTCS K OOJIACTM  HEJIIMHEHHOro
MpOrpaMMUPOBAaHUS. AHAIW3 METOJOB JTUCKPETHOW ONTHUMH3AIMM TMOKa3aJ, 4YTO Haubosee
IIPUEMJIEMBIM JUIsl ONTUMHU3ALUN LUKIIOB SIBJISETCA METOJ AMHAMMYECKOTO IPOrpaMMHUPOBAHUS
(MAIT) [1]. IIpumenenme MJIII oOycraoBneHO TeM, YTO MJAaHHBIA METOA HE TpedyeT
IIPEJBAPUTEIILHOTO TOCTPOEHUSI TpaHMIl OO0JACTH JIOMYCTUMBIX OIPAaHWYEHUN U HE SBISIETCA
YyBCTBUTEJIbHBIM K CBOMCTBAM MOJIEJEH yIpaBieHUs M orpaHudeHui. Ontumusanus LHUKIA
npoBoautcs MJIIT o aHayioruu ¢ ONTUMHU3ANKMEH TPAHCTIOPTHOM 3a/1a4M, TPEOYIOIEH HAX 0K ICHUS
ONTUMAJIBHOTO MapUIPyTa HA PAa3BETBICHHOW CETH JAOPOT U3 HAYAJIBHOTO MYHKTa B KOHEUHBIH [1].
[IpuMeHUTENBHO K ONTUMM3ALMM LMKJIA 0O0pabOTKH JOPOXKHAs CXeMa aHaJOTMYHA «BapUaHTaM
COCTOSIHMS TIpoliecca» MpPH pa3HbIX MOJadyax Ha pa3jIMYHBIX 4YacTsIX IpuIlycka. B Hamewm ciayuae
HayalbHbIM MMyHKT — 3TO UCXOJIHOE COCTOSIHUE Ipolecca (MapaMeTpbl 3ar0TOBKH, XapaKTepUCTUKA
HMHCTPYMEHTA U T.J.), KOHEUHBIM IYHKT — 3TO KOHEYHOE COCTOsIHUE Ipoliecca (IlapaMeTpbl FTOTOBOM
JeTald 10 TOYHOCTH W KadecTBY, OCHOBHOE Bpemsl M T.A.). B pesynbraTte BO3HMKAeT 3agaua
HaXOXJCHUS LMKIJIA, UMEIOLUIET0 MUHUMAJIbHOE OCHOBHOE BPEMS CpPEAM Pa3IMYHBIX BO3MOKHBIX
BapUaHTOB IUKJIOB. OTMeTHM TaKkxke, yro M/II1 He orpaHnYMBaET HU KOJINYECTBO ONITUMU3ZHPYEMBIX
[apaMeTpPoOB YIpPABJICHMsS,, HU KOJMYECTBA OrpaHUYEHMM 1iesieBod (QyHKkuuu. B pesynpraTe
CTaHOBHUTCA BO3MOXKHBIM PACIIMPUTh KOJMYECTBO ONTHMHU3UPYEMBIX MapaMeTpoB (AMaMETp U
IIMpUHA Kpyra; BeJIMYMHA Mmepedera; uuciao OOOPOTOB 3aroTOBKM M Jp.) U THPOBOJUTH
MHOIOIIapaMETPUUYECKYK0  ONTHMHU3ALMIO B  MHOIOMEPHOM  IPOCTPAaHCTBE  YIPaBIISIIOLIMX
[1apaMeTpoB.

MeTonosorus KOMIUIEKCHOM ONTHUMHU3alUHU [1apaMEeTPOB YIPABICHUS LIMKJIOM OXBaTbIBAET
BCE BUJIBI OTEpalnii MEXaHWn4IeCKOi 00paboTKu (BKIItOYasi TOKapHbIE, Ppe3epHble, NUH(OBAIbHEIE,
CBEpJIMJIbHBIC U JIp.), BBIIOJHAEMbIX Ha craHkax ¢ UITY. B pe3ynbrare cTaHOBUTCS BO3MOXKHBIM
pa3paboTKka METOJMK MPOSKTHPOBAHMUSA ONTHMAIBHBIX LUKJIOB JUISI KaXKIOTO BHJA OIEpanui
MexaHu4eckoil o0pa®orku. Ha paHHbII MOMEHT pa3pa0oTaHbl METOAMKH HPOEKTHPOBAHUS
ONTHUMAJIbHBIX IIUKJIOB C YAaCTUYHOM ONTHMM3AIMEN NJs KPYIJIOro BPE3HOro (ONTUMU3HPYEMBbIN
napameTp — paguainbHas mnojgada) [5] u BHyTpeHHero uumMdoBaHus [6] (onTHUMHU3HpYEMbIE
napaMmeTpsl — pajuaibHas 1oja4a, CKOpOCTh OCEBOM MoAauu U nepeder Kkpyra).
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AHAJIN3 TEIIJIOBOI'O PE:JKUMA PABOTBI TOPMO3HBIX CUCTEM BAI'OHA
TPAMBASI.

CaBuues A.B.
Hayunslit pykoBogutens Kazapues JI.H.

Tpéxeopuwiti mexnonrocuseckuu uncmumym — ¢unuan HUAY MUDU
. Tpéxeopnwul, Yensabunckas ooracmo

savichev1997@mail.ru , dnk54@bk.ru

B  nanHOM  crathbe  NPOM3BEAEH ~ pacyeT  TEMIEPATypbl  TOPMO3HOIO  JIMCKA
YCOBEPILIEHCTBOBAHHOW KOHCTPYKLMH TPAMBaHOI'O BaroHa Mpy TOPMOXKEHUH, C IOMOIIbIO 3aKOHOB
MEXaHUKH U TEPMOJIMHAMUKH.

Kntouegvie cnosa: KOAMYECTBO TEIUIOTHI, TOPMO3HOE YyCTpPOWCTBO, paboTa cui
CONIPOTUBJICHHUS.

THE ANALYSIS OF THE THERMAL MODE OF OPERATION OF THE BRAKING
SYSTEMS OF THE TRAMCAR

Savichev A.V.
Scientific adviser Kazartsev D.N.
TTI NRNU MEPhI, Trekhgorny

This article gives the calculation of brake disc temperature of improved tramcar design when
braking, using the laws of mechanics and thermodynamics.
Keywords: quantity of heat, braking device, work of resistance forces.

TpamBaii mpu3HaH B Mupe HauOosiee NMEPCHEKTUBHBIM BUIOM TOpPOJICKOIO TPAHCIOPTAa,
Onmarosmapst €ro CyLIEeCTBEHHBIM IOJIOKUTEIbHBIM CTOPOHAM, TaKUM Kak OoJblias MpOBO3HAs
CIIOCOOHOCTb, BBICOKAsi CpENHAS CKOpPOCTb, a Takke Osarofaps BCEM MPEUMYIIECTBaM
3JIEKTPOTPAHCIOPTA (3KOJIOTUYHOCTH, IJIABHOCTH X0/1a, HEBBICOKUM SKCIUTyaTallMOHHBIM 3aTpaTam).
VY COBEpIIEHCTBOBAHUSA, IPOBOAMMBIE Y CTh-KaTaBCKMM  BaroHOCTPOUTEIBHBIM  3aBOJOM  C
KOHCTPYKILIMEH TpaMBalfHbIX BaroHOB, MTO3BOJISIOT YBEJIUYUTh CKOPOCTh JIBUXKEHHUs TpamBaeB 10 90
KM/4. B cneacTBuM yBENMYEHMsST MaKCHUMAJbHOM CKOPOCTHM TpaMBas, B PEKUME IKCTPEHHOTO
TOPMO>KEHHUH BO3HUKAET ONACHOCTb IIEPETPEBA U BBIXOJA U3 CTPOSI TOPMO3HBIX YCTPOUCTB.

OmnpenenyM MoBbILIEHUE TEMIIEPATYPbl TOPMO3HOTO YCTPOICTBA.

[To 3akoHY mnpeBpalleHHs] DSHEPIrUU KOJUYECTBO TEIUIOTBHI, KOTOPOE BBIIEISAETCS Ha
TOopMO3HOM Jucke (He 3a0biBaeM o KIIJl penykropa v KOIMUYECTBE TOPMO3HBIX YCTPONUCTB) MOXKHO
OINPEIEIUTD:

E'QzEK_ZAc’
n

TOpMOSHOﬁ IIyTb MOXHO HaWTH I cIydad TOPMOXCHUA C MAKCUMAJIbHBIM TOPMO3HBIM
moMmenToM. Ilo TEOpPEME 00 M3MEHEHNM KMHETHYECKOMN OHECPIHHU 3alMUIICM:

AEKZZAcl’
M-uo2

AE , 2 HOJICTaBJIsAS UUCIOBbIE 3HAUCHHUS, ToyduM | =195 .2 (m)

F +F C -S-p-v!
mp ame M g P Yy
2

Tenepb HaM M3BECTHbI BCC AAHHBIC JIA OIPEACICHUSA KOJIHNYCCTBA TEIIOBOH OHECPTIHH,
BBI,Z[CJ'IHIOH.ICﬁCH Ha TOPMO3HOM JJHUCKC:
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m.n m.n

=(E -A - A .
Q=(E,-A, . -A..) ” - . ”

:|\“.

R
n

IIO/ICTaBJISAS YUCIIOBBIE 3HAYEHMUS, [TOJIydaeM: Q = 2755294 6 (Jx)
KonuuecTBo TEII0TH B COOTBETCTBUU C YPABHEHHEM TEPMOJUHAMUKU:

Q =C-m-At,
TOIr'Jla U3MECHEHHUE TEMIIEPATYPhl TOPMO3HOI'O JTUCKA At = , COCTaBUT.
C-m
2755294 .6
At = ——— =~ 1704 °C

462 -3,5

Takoe TOBBIIIEHHE TeMIIEPaTypbl MPUBEACT K HEraTUBHBIM IOCJIEICTBUSM pPabOThI
TOPMO3HBIX YCTPONCTB, T.K. TE€MIlepaTypa IUIaBICHHUS CTalId 1450 -1520 °C . Takum o0Opazowm,
HEOO0XO/MMO  yCOBEPIICHCTBOBAHWE KOHCTPYKIIMA TOPMO3HBIX YCTPOHCTB BaroHa TpaMBasl.
[ToHU3UTH MaKCUMATIBHYIO TEMIIEPATYPy MOXKHO YBEITUYHMB MAcCy U KOJIMYECTBO TOPMO3HBIX IUCKOB,
YIYYIIATH CHCTEMY BEHTHIISIIIHA TOPMO3HBIX YCTPOMCTB.

bubnuorpadudeckuii cnucox

1. Myda3zanosa M./I. TpaMmBaii kak nepcrIeKTUBHBIN BUJ TPAaHCIIOPTa [ DIEKTPOHHBIN pecypc]|
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PAZPABOTKA 2JIEKTPOHHBIX YYEBHO-METOANYECKUX KOMIIVIEKCOB I10
JUCIHUIIVIMHAM MEXAHUKH

Cocropko B.I'.
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2. O3épck, Yenabunckas ooracmo
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B pabote oTpaskeHbl Bonpockl pa3paboTku u coznanus Ha kadeape TM u MAXII Ozépckoro
texHosoruueckoro uHctutyra HUAY MUDU r51ekTpoHHBIX y4EeOHO-METOJUUECKUX KOMITJIEKCOB I10
JUCLIUIUIMHAM MEXAHUKH.
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THE DEVELOPMENT OF ELECTRONIC TRAINING AND METHODICAL
COMPLEXES OF MECHANICAL DISCIPLINES

Sosurko V.G.
OTI NRNU MEPhI, Ozersk

The work is devoted to the development and creation of electronic training and methodical
complexes of mechanical disciplines at the chair of Mechanical Engineering and Machines and
Apparatus of Chemical Industry.
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Keywords: electronic training and methodical complex, education, site, education
management.

DNEKTPOHHBIE YUeOHO-METOINYECKHUE KOMILIEKChHI CYXaT JUIsl UHTeHCU(UKAIMKU Yy4eOHOTrOo
mporecca BO BCEX MPEAYCMOTPEHHBIM 3akoHOM Poccuiickoit ®denepanuu «O0 oOpa3oBaHHI»
(dbopMax moxydeHust 00pa3oBaHuUs: OUHOM, OUHO-320YHOM, 3a0YHOM, B TOM YHCJIE C UCIOJIb30BaHUEM
JTMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJNOTUH. WX co3manume 0OYCIIOBIEHO WHTEHCHBHBIM
pa3BuTHeM HHGOPMAIIMOHHBIX TEXHOJIOTHH ceprl 0OpazoBaHusl.

B nacrosimee BpeMsi yueOHO-METOJMUECKNE KOMIUIEKCHI B 3JIEKTPOHHOM BHJIE pa3padoTaHbl
npakTH4ecku 1o BceM naucnumuinHaMm kKadeapbl TM u MAXII O3€pckoro TeXHOJIOTHYECKOTO
uncturyra OTU MUOU. Ho noka camocrosiTeNibHas padoTa CTYIEHTOB C ATUMH KOMILIEKCAMU
3aTpy/JHEHA.

Bo-niepBbix, He Bcs mH(pOpManMs BBUIOKEHAa Ha caite umHCTHTYTa. CllO)KHAs, MOI4ac,
3alyTaHHAasl HaBUTalusl.

Bo-BTOpBIX, B 3THX KOMIUIEKCAX HE 3aJ0KEHa BO3MOXHOCTH 3()()EKTUBHOTO YIpaBICHUS
JeSTeNIbHOCTBIO CTY/IEHTa MO U3YYEHHUI0 y4yeOHOW MucHUIuIMHbL. Hampumep, He OCyIIecTBISIOTCS
KOHCYJIbTAallMM OHJIAlH, HE pa3paboTaHa cucTeMa TECTUPOBAHUS C peain3alueil 00paTHON CBA3U AJs
KOHTPOJISI YCBOEHUSI y4eOHOr0 MaTepuaia CTyJEHTOM, HET PEKOMEHIAINi Kakue TPEeHaXEPHl U B
KAaKOM IOpsJIKE HEOOXO0IMMO HUCII0NIb30BaTh.

Jns ycTpaHeHuss 3THX HEJAOCTAaTKOB Havarta paboTa mo co3ganuio caiita «Kabuner
MexaHukn». C TIOMOIIBIO JaHHOTO caifTa MOXHO MPOCMATpUBaTh y4eOHBIE IPOrPaMMBI,
KaJICHJIapHbl€ IJIaHbl, MPE3CHTALMUM, JEKUHUU; CKAauuBaTh JIOMAalIHUE 3aJaHUsl, METOJIUYECKHE
mocoOusi, COOpHUKH JTa0OPaTOpHBIX paboT. Takke Ha caiiTe ecTh BOMPOCHI K dK3aMEHAM M TECTHI.
Becb yueOHblii Marepuan caiita pazgeneH mno mnpeameraM (Teopernueckas MexaHHUKa;
ConpotuBienue marepuanon; Teopust MalIMH U MexaHU3MOB; MexaHnuka; [IpukinaaHas MexaHuKka,
Texnunueckass MexaHuka; OCHOBbI KOHCTPYMPOBAHHS W JIETAM MalluH.) B Kaxaom pasjene ecTh
MoApa3elibl, Takue Kak (yueOHasi mporpamMma KaJIeHJIapHBIM MUIaH, U Tak najee). JIroOoi cTyneHt
OTHU HUAY MUOU moxer 3aiiTh Ha caliT ¥ BbIOpaTh TO, YTO €My HY)XHO, Oylb TO JOMallHee
3aJlaHue WM MeToau4ecKkoe nocodue. Bee ocymiecTBisercss AMCTaHIMOHHO, 0€3 MpenojaBaTes.

B co3nanum caiita yuactBoBanu ctyieHTsl: [ledepckux B.A. (opopmun nuzaiiH rpymnsl,
co3zan «o0avyHoe» XpaHuauIa s ¢aitioB rpynnel) 1 Mamuenko E.B. (pemaktupoBan yueOHbIN
Marepuan Jiisl TPYIIbI).

I'pynna B conmanbHOM cetu «B KOHTaKTe» SIBISETCS MO OOJbIeH YacTu uHTepdencom s
JOCTyNa K Pa3HbIM KaTajoraMm M mamkaMm oOiauyHoro xpanwiauina «Google drive», mostomy Bce
OCHOBHBIC OIEpaIliy HeoOXOAMMO MPOJIebIBaTh Yepe3 caithttps://www.google.com/drive/ Tlocie
BXO/JIa Ha CaliT MOSABIsETCS CTpaHHIIA YIpaBIeHNs NankaMu 1 ¢aiiamu. Bee nanpHeiimume onepauuu
He00X0IMMO MPOBOJIUTH UMEHHO B 3TOM OKHE. 3a/1aTh BOIIPOC IIPENOAABATEII0 MOKHO C TIOMOIIbIO
COOOIIeHUH.

Ecin ectp HEOOXOJUMOCTh MEPUOJUYECKH IPOBEPATh AKTUBHOCTh TPYMIBI WIH J€NaTh
HE00X0AMMBbIE OOBSIBIECHUS /ISl CTYJIEHTOB, TO MPENoJaBaTeI0 HEOOX0IUMO 3aperuCTPUPOBATHCS
o azapecy www.vk.com, TMOJy4duTh IpaBa aJMHHHUCTpaTOpa M TIOJB30BaThCS PECYpPCOM
www.vk.com/cabmech.

B nanbHeiiem mianupyercs Ha 0aze «KaOuHeTa MEXaHUKW» CO3/1aTh CUCTEMY YIPaBIICHUS
obOyuenuem Ha 6aze (LMS) Moodle [1].

bubnuorpaduyeckuii cricox

1. 3axaposa N.I'. UnpopmMallMOHHBIX TEXHOJOTUI B 00pa30BaHUM: YUYEOHUK ISl CTYJEHTOB
yupexaenuit BI1O / 8-e u3a. nepepab. u non.-M.: Akagemus, 2013.-208 c.
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HEYATDH HA 3D TIPUHTEPE 3JJACTUYHBIM MATEPUAJIOM FLEX
CronbukoB A.A., PycseB A.C., Ununmos /I.E.

Crearcuncxutl pusuxo-mexuuveckuti uncmumym — gunuan HUAY MUDU
2. Creorcunck, Yenabuuckasa obnacme

B nannoii paGoTte ObUIO MPOBEACHO HCCIEAOBAHME 3aBHUCHUMOCTEH YCAJKU 3JIaCTUYHOTO
Mmatepuana “flex” or uameHenus napameTpoB 3D meuyaTu. meyaTh NPOU3BOAMIACH 11O TEXHOJIOTUU
reyaTH METOJIOM TocIolHOTO HariaBiaeHus (FDM).

Kniouesvie cnosa: 3D neuats, Flex, FDM, agauTuBHbIE TEXHOJIOTHH

PRINTING ON THE 3D PRINTER WITH ELASTIC MATERIAL FLEX
Stolbikov A.A., Rusyaev A.S., Chichimov D.E.
SPHTI NRNU MEPhI , Snezhinsk

In this paper, the dependence of shrinkage of flexible flex material on the changes in 3D print
parameters has been investigated. Printing was done using the technology of printing by the method
of layer-by-layer fusing (FDM).

Keywords: 3D printing, Flex, FDM, additive technologies.

B Hacrosmee BpeMs HIMPOKOE pPacIpOCTPaHEHUE IOJY4YarOT AJJUTHUBHBIC TEXHOJOTHH,
HCIIO0JIb3YEMBIE NPU CO3[JaHUU TPEXMEPHBIX MOJENEH, IPYU MPOTOTUIIMPOBAHUHU U B IPOMBILIJIEHHOM
npousBojcTBe. Haumbonbiiee pacnpocTpaHeHHE TOJAy4YWJIa TEXHOJIOTHUS II€4aTH  METOA0M
nocnoriHoro HarasiaeHus (FDM), pazpaborannas Ckorrom Tpammiom B koHie 1980-x.

[Tpon3BOCTBEHHBIN IMKJI HAaYMHAETCS C OOpabOTKH TpexMepHOoW mmdpoBoil Moaenw,
nonyyaemoii ¢ momoipto CAD-cuctem. Monens B popmare STL nenurcs Ha ciiod M OpUEHTUPYETCS
Haumbojee moAXodmMM oOpa3oM i neyatd. llpu  HEOOXOAMMOCTH  T'€HEPUPYIOTCS
MOAJIEP>KUBAIOIINE CTPYKTYPhI, HEOOXOAUMBIE IS TIeYaTH HABUCAIOMIMX 2JIeMEHTOB. HekoTopbie
YCTPOMCTBA MO3BOJISIOT MCHOJB30BaTh Pa3HbIE MaTepuaibl BO BPEMS OJHOTO IPOU3BOACTBEHHOTO
nukia. Hanpumep, Bo3MOKHA nedaTh MOJENIN U3 OJHOTO MarepHala ¢ Ie4aTbio OIop U3 JIpYyroro,
JIETKOPACTBOPUMOI'0 MaTepHalla, YTO IO3BOJISIET C JIETKOCTBK YAAIATh IOJACPKUBAOLINE
CTPYKTYpBI TIOCJI€ 3aBEpUIECHUs Mpolecca rnevatu. AJIbTEPHATUBHO, BO3MOXKHA I€4YaTh Pa3HbIMU
LBETAMM OJHOTO M TOTO € BU/IA IJIACTUKA IIPYU CO3JaHUU eIMHON Mojenu. M3aenne, ninm «MoJenby,
MIPOM3BOJIUTCS BBIAABIMBAHUEM («KCTpy3Uel») U HaHECEHHEM MHUKPOKAMeNlb pPAaCIJIaBICHHOTO
TepMoIUIacTUKa ¢ (OPMHUPOBAHMEM TMOCIEAOBATEIbHBIX CJIOEB, 3aCTHIBAIOIIMX Cpa3y MOcCie
SKCTpyaupoBanusl. [l1acTukoBasi HUTh pa3MaThIBAECTCS C KAaTYIIKU U «CKapMIIMBAETCSA» B KCTPYAEP
— YCTpPOICTBO, OCHAIlEHHOE€ MEXaHWYECKHUM IPUBOJOM [UIsl IOJAYUd HUTH, HArpeBaTeIbHBIM
JIEMEHTOM JJIsl TUTABKM MaTepuala U COIUIOM, Yepe3 KOTOPOE OCYIIECTBIISIETCS HENOCPEACTBEHHO
9KcTpy3usa. HarpeBarenbHbIN 3JIEMEHT CIIYXKUT JUIsl HATPEBaHUs COILIA, KOTOPOE B CBOK OYEPENb
IJABUT TJIACTUKOBYIO HUTh M TOJAET PACIUIaBIEHHBI Marepuan Ha cTposiyrocs monaenb. Kak
MPaBWJIO, BEPXHSSI YaCTh COIUIAa HA00OPOT OXJIAXKAAETCA C MOMOIIbIO BEHTHJIATOpPA ISl CO3aHMUS
PE3KOro rpajveHTa TemiepaTyp, HeoOX0IuMOro Ais oOeclevyeHus IMIaBHOW MOoJaud Marepuana.
OKCTpyZep NEpPEMEIAEeTCs] B TOPU30HTAIBHOM M BEPTUKAIBHOW IUIOCKOCTSAX I10J KOHTPOJIEM
IrOPUTMOB, AHAJIOTMYHBIX UCIOJIB3YEMbIM B CTAHKAaX C YMCJIOBBIM MPOrPAMMHBIM YIPABICHUEM.
Cormio mepeMeniaeTcst o TPaeKTOPUH, 3aJJaHHON CUCTEMOM (crancepom).

MonenupoBanue MeTo oM TocioiHoro HariasineHus (FDM) npumensiercs nist ObICTpOro
MIPOTOTUNTHPOBAHMS U OBICTPOTO MPOU3BOJICTBA. BbIcTpoe mpoToTHNHpoBaHUe 00JIeTyaeT MOBTOPHOE
TECTUPOBAHUE C MOCIEI0BATENbHOM, MOIAaroBoi MoJiepHu3amuei o0bexTa. beicTpoe mpous3BoacTBO
CIIy’)KUT B KayecTBE HEIOpOroil aJbTEepHATUBBI CTAaHAAPTHBIM METOJaM NpPHU  CO3JaHUU
MEJIKOCEPUIHBIX MTapTUH.
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C pa3BUTHEM TEXHOJOTUN MOSIBISIOTCS HOBBIE MaTEpHAIIbI JUIsl TPEXMEPHOM MeYaTH, OAHUM
U3 TAaKUX MaTepuanoB sBisierca dnacTuuHbld nonmumep FLEX. C ero noMomip0 MOXKHO
W3rOTABIIMBATh MPEAMETHI CIIOKHOW KOH(MUTYpaIlMy — UTPYIIKA U MAaCKH, KHONKH U (DUTYpHBIC
AJIEMEHTHI YIpaBleHUs, MTHEBMaTUUECKHE NaTPyOKH U COCTaBHbIC YaCTH MPOTE30B.

[Tomumep FLEX o0mamaer TakuMu CBOMCTBAMH KaK YCTOWYMBOCTH K HW3HOCAaM U
HEBOCHPUHUMYHMBOCTh K BHEIIHUM MEXaHHUYECKUM BO3JeHCTBUSM. OH HE BCTYIMAET B PEAKIUIO C
MacllaMH, paCTBOPUTEIISIMU M O€H3MHOM. XapaKkTepHbIe /s IIIACTUKOB CBOWMCTBA B ClIyyae JaHHOTO
MaTepuasa J0NoJHsA0TCsA cBoiicTBamMu Kayuyka. FLEX npumMensercs B kauecTBe 3aMEeHbl CUIIMKOHA
WU PE3UHBI.

Korna peus uet o rTHOKUX U MATKHX HUTAX, Takux Kak FLEX, Heo0X0o1umMo MOMHHUTB O TOM,
YTO 3TO 3JACTUYHAs HUTh, MOAITOMY (pH3HKa mporecca SKCTPYIUPOBAHMS HECKOJIBKO MeHseTcs. B
pe3ynbTaTte JKCHEPUMEHTOB ObLI BBIABIECH psiA  (PAKTOPOB Clieysd KOTOPBIM TOJy4aeTcs
KauecTBEHHasl 1e4YaTh:

1) JaBuUThb Ha HUTHb CBEPXY MOYTH OECCMBICIEHHO, HUTh MPOCTO COTHETCS BHYTPHU
IKCTpYAEpa;

2) Mexnay KojiecoM 3KCTpylepa U TepMoOapbepoM HE JOJKHO ObITh CBOOOJHOTO MPOCTPAHCTBA;
3) IleyaTp HY>KHO BECTH Ha HU3KUX CKOpocTsax 15-40 mm/c;

4) BricoTa cnos medatu qoiikHa ObITh He MeHble 0.2 MM. (IIpU MEHBIIEH BBICOTE BBIXO]I
MaTepuasa U3 3KCTpyiepa 3aTpyIHEH);

5) Temmnepatypa coruia qoikHa ObITh B quana3one 220-240°C.

6) Jlnst mydied aare3uu peKoOMEeHIyeTCsl UCIIOJIb30BaTh MOIOTPEB CTOJIA 10 TeMIepaTypsl 80-
110°C niu ucnonb30BaTh CHEUATU3UPOBAHBIN JIAK €CTTH MOJIETh CTPOUTHCS ¢ MOAAEepKKOM u3 PVA;

7) Jns nydinero cKiaeuBaHUs CJIOEB HYKHO OTKJIFOUUTH 00yB J€Talu;

8) Ilpu co3manuu ynpaBisIoie MporpaMMbl ClIeAyeT OTKIIOUYUTh OTKAT MPYTKa.

B pesynbpraTe sKcnepUMEHTaIbHOW MeyaTH JeTajell ¢ pa3HbIMM IapaMerpamu, Obuia
BBISIBJICHA YCaJKa MaTepuana M ero MexaHumdeckue cBoiicTBa. IIpu Bcex clIOKHOCTAX pabOTHI C
FLEXowm, nmpenmy1iecTBa ero UCIoJIb30BaHUsI B €TUHUYHOM MPOU3BOACTBE Ha JIUILIO.

bubnunorpaduueckuii cnucox
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IMEYATD HA 3D IPUHTEPE DJACTUYHbBIM MATEPUAJIOM RUBBER
Cron6ukoB A.A., Pycses A.C., Ynunmos JI.E.

Creacunckutl usuxo-mexuuveckutl uncmumym — unuan HUAY MUDU
2. Creorcunck, Yenabuuckasa obaacme

B nmannoif paboTe ObUIO MPOBEACHO HCCIIEIOBAHUE 3aBUCUMOCTEH YCAJKH 3JIaCTHYHOTO
Marepuana “Rubber” ot usmenenus napamerpoB 3D nevaru. [ledaTs mpon3BoIUIaCH 1O TEXHOJIOTHH
MevaTi METOI0M MocioiHoro HaraBienus (FDM).

Kniouesvie cnosa: 3D nedats, Rubber, FDM, annuTHBHEIE TEXHOJIOTHH.
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PRINTING ON THE 3D PRINTER WITH THE ELASTIC MATERIAL RUBBER
Stolbikov A.A., Rusyaev A.S., Chichimov D.E.
SPHTI NRNU MEPhI , Snezhinsk

In this paper, the dependence of shrinkage of flexible flex material on the changes in 3D print
parameters has been investigated. Printing was done using the technology of printing by the method
of layer-by-layer fusing (FDM).

Keywords: 3D printing, Rubber, FDM, additive technologies.

PaGotsl 3D npuHTEepa OCHOBaHa Ha MPUHIMIIE IMOCTENEHHOIO (IOCIOHHOIO0) CO3/1aHUs
TBEP/IOM MOJIENH, KOTOpasi CO3/1aeTcsl NyTeM J00aBleHUsl MaTepuana, B OTJIMYUKU OT CTaHIApPTHBIX
TEXHOJIOTUH pe3aHMsl B KOTOPBIX MaTepuall youparot ¢ 3arotoBku. [Ipenmymecrsa 3D neuatu nepen
MPUBBIYHBIMU CIIOCOOAMHU TOCTPOCHHUSI MOJAEIIEH — BBICOKAst CKOPOCTh, MPOCTOTA U OTHOCUTEIHHO
HeOoJIbLIast CTOUMOCTb.

OpHol U3 caMbIX IPOCTBIX U AOCTYIHBIX TexHoaoruil 3D neuatu siBnsercs FDM texHonorus.
FDM (Fused Depsition Modelling) — texHomorus tpexmMepHoii meyatu, Ipyu KOTOPOM MOCTPOEHHUE
00BEKTa WJAET 3a CYET pPACIUIABJICHUS HHUTH IUIACTHKA, KOTOpas dYepe3 SKCTpyIep MOJaeTcs Ha
pabouyto MOBEPXHOCTb.

[Tpouecc nmeyaTu NpOUCXOAUT CIEAYIOIUM 00pa3oM. Yepes rojioBKy U CIELMAIBLHOE COIIO
MaTepual B BHJE IPOBOJOKH, IMOAAETCS Ha IUIATGOpMYy, cO37aBas TBEPAOE TEJIO MOJEIH.
Mukpormnpolieccop BKIIOYAET WM BBIKIIOYAET M0J1ady MaTepuaa, a TakKe YIPaBIIeT JABHKEHUEM
TOJIOBKU B IPOCTPAHCTBE IO TpeM KoopauHaTaMm. Bro0aBok, rojoBka HarpeBaeT MaTepuall, YTOObI
MaTepuai ObLI MIIACTUYHBIM M KaK OblI “BKJICUBAJICS” B YK€ HAIUTABIICHHYIO cyOcTanuio. Kak mo6oi
Apyro meron 31 MeYaTH, METOJA IOCIOMHOrO HAaIUIaBJICHWs HAYMHAETCS C IOJATrOTOBKU
KOMITBIOTEPHOM TpexMepHON Mozenu. IIporpamma 3arpykaer MoJAenb M PaCCUUTHIBAECT AJITOPUTM
HaruiaBieHus. Kpome Toro, paccuMThIBalOTCS HEOOXOIUMBIE MOAJCPKHUBAIOLINE CTPYKTYPhl. DTH
AJIEMEHTHl TOJJEPKUBAIOT OTPUIIATEIbHBIE MOBEPXHOCTHU, APKHU M JIIOOble HABUCAIOLIME YacTU
¢urypsl. Ilocne Toro, kak Mojenb HameuyaTaHa, MOAJEPKUBAIOIINE CTPYKTYphl yaaistoTcs. s
TOTr0, 4YTOOBI MOIJIM OBITh YHJAJEHbI, MX H3rOTAaBIMBAIOT U3 JPYroro Marepuana, KOTOpBIH
pacTBOpsETCs MPH MOTPYKEHUU 00bEKTa B BAHHY CO CIIEIHAILHBIM PACTBOPOM.

B FDM TexHOMOrMM MCHOJIB3YOTCS IMPOMBIIUICHHBIE TEPMOIUIACTHKH, KOTOpPBIE
BBIJICP)KUBAIOT BBICOKME TEeMIEepaTypbl M MexaHudeckue Harpy3ku. C pa3BUTHEM TEXHOJIOTMH
MOSIBJIIFOTCS] HOBBIE MAaTe€pHUaJbl JUIs IIE4aTH, OAHUM U3 Takux sABisiercs matepuan RUBBER.

RUBBER - pe3una mis 3D newatu. CnenuanbHbIi MaTepual, KOTOPbIi CBOMM CBOICcTBaM
OoueHb OJIM30K K HACTOSIIIEH pe3rHe, OBTOpss Bce €€ cBolicTBa. MaTepuasn 04eHb XOPOLIO OI0U 1T
JUIs TIeYaTH: KHOIOK, YIUIOTHUTENIEH, MPOKIAA0K, aMOPTHU3aTOPOB M JakKe€ MOKPBIIIEK s
paanoyIpaBIsieMbIX MOJEINIEH.

Pe3nHa sBisieTCSl OAHUM U3 BaXKHEUIINX KOHCTPYKIIMOHHBIX MaTepUalIOB, KOTOPBIH HaXOAUT
IIMPOKOE TPUMEHEHHE B pa3IUYHbIX OTPACiIsIX HApOAHOrO Xo3siiictBa W B ObITy. ITO
o0yciIaBIUBaeTcs, MPEeXJIe BCEro, €e YHUKAIbHOW CIIOCOOHOCTHIO 3HAUUTENHHO Ae()OpMUPOBATHCS
IIPU CPABHUTEIHLHO HEOONBIINX HANPSXKEHUSIX, U3MEHATh (POPMY MPH MEXaHUYECKOM Harpy>XeHHUH,
MPAKTUYECKH COXPaHsSA MOCTOSIHHBIM 00bEeM, BOCCTaHABIMBATh UCXOAHYIO (GOpMy Mocie yaaleHus
Harpysky, MOTJoWaTh B IMpolecce AeQOPMUPOBAHUS U pacceuBaTb IMpPU MOCIEAYIOIIEM
BOCCTAHOBJIEHMM MEXAHUYECKYIO SHEPTHIO.

[TpeumymiectBoM nedatu pe3uHoit mo FDM TexHonoruu siBisieTcs NemIeBU3HA U CKOPOCTh
M3TOTOBJICHHS MPOKJIAJOK MEXaHU3MOB B €IMHHUYHOM IPOMU3BOJCTBE, TaK KakK JJIs MPOU3BOJCTBA
MIPOKJIAJIOK MPUBBIYHBIM CIIOCOOOM HY>KHBI IOPOTOCTOSIIIIKE TIpecc-(hOpMBI.

Marepuan RUBBER sBnsiercst oueHb MATKUM, B CBSI3U € 3TUM IedaTh UM Ha 3D npunTepax
3acTaBisieT NPUIEPKUBATHCS O0Jiee CTPOrUX MPaBUIl YEM Ne4aTh APYTUMHU MOJIMMEPaMH.

[Tpo6nemsr ¢ RUBBERoM HaunHatoTcst y)xe Ha CTaMM €ro 3ampaBku B mpuHTep. Tak Kak
MPYTOK TOJUMEpa SBISETCS OYEHb TMOKHUM, TO MPH BBICOKOM CKOPOCTH 3arpy3KH B IIPUHTED,
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MIPOUCXOJUT 3aCTPEBaHUE NMPYTKa MEXIY MPUBOJHBIM BaJIOM U XOT-3HAOM. PemuTh 3Ty npobiemy
MOKHO ITyT€M OCTaHOBKH 3alpaBKU MPYTKa B MOMEHT CXBAThIBAaHUE €ro MPHUBOJHBIMU BallaMH, a
IIOTOM C IIOMOILBIO TOATOTOBIEHHON IIPOrPaMMBI 110/1aBATh IPYTOK HA HU3KOM CKOPOCTH.

[Ipu co3maHuu ynpaBisOLIEH MPOrpamMMbl JUIsl MEYaTH CIEAYyeT YUUTHIBATh CIEIYIOIINe
(akTOpHI, BHISIBJICHHBIEC B PE3YJIbTATE SKCIIEPUMEHTOB:

1) [TeyaTs HY’)KHO BECTH Ha HU3KUX CKOpOCTAX 5-30 mm/c;

2) Beicota cnos meyaTu J0JDKHA OBITh Oombine 0.2 MM. (C YMEHBIICHHEM BBICOTHI CIIOS
YBEJIMYMBAETCS BEPOSATHOCTD 3aKIMHUBAHMS HUTU B MEXaHU3ME I10/1a4H);

5) Temnepatypa coma qoibkHa ObITh B Auanazone 230-250°C.

6) Jlnst mydield aare3uu peKoOMeHIyeTCsl UCITOIb30BaTh MOIOTPEB CTOJIA 10 TeMIepaTypsl 90-
120°C unu UCTI0JIb30BaTh CIIEHUAIM3UPOBAHBIN JIAK €CIIM MOAEIh CTPOUTHCS € MOAIEpK KoM 13 PVA,;

7) st nydinero cKjieuBaHUs CJIOEB U MEHBIICH YCaJKu ClIeyeT OTKIIOYUTh O0AYB JAeTalu;

8) Cnenyer OTKJIIOUUTH OTKAT MPYTKA.

B pe3ynbpTaTe npoBeneHHOI paboThl ObLIN BBIABICHBI HanOOJee OIaronpusTHRIEC MapaMeTphl
reyatu pe3nHou. beuta onpenenena ycaaka MaTepuaia Ipy pa3HbIX apaMeTpax CO3JAaHus JIeTallen
U uUX MexaHudeckue cBoicTBa. [leuats pesunoit mo FDM texHomoruu sBIsieTCSI SKOHOMHYECKH
BBITOJIHOM B €IMHUYHOM IIPOU3BOJICTBE 3JIACTUYHBIX J€TaJIeH.

bubnunorpaduueckuii cnucox
1. FDM — MozenupoBaHHE METOIOM OCaKICHHS paciliaBleHHON HuTh: http://www.3d-
format.ru/technologies/fdm/ (mata oopamenwus: 18.03.2017).
2. RUBBER mactuk: https://rec3d.ru/shop/plastik-dlya-3d-printerov/rubber/rubber-plastik-
rec-1-75mm-chjornyj (mnara ooparenus: 18.03.2017).
3. Pesunbl. CBoiicTBa u obimactu mpuMeHenus: http://material.osngrad.info/node/31 (mata
obpamenus: 18.03.2017).
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B pgannoit  paGore  mpoaHANM3UPOBAHBI  CYIIECTBYIOIIME  METOABI  3aIlHUThHI
METAJUIOKOHCTPYKIUI OT Onoxopposuu. [IpuBoasTcs pe3ynbTaThl HCCIEIOBaHMS IMOBEPXHOCTH,
MOBPEXKICHHONW  Ouokoppo3ueil. PaccmartpuBarorcss 1mpoOieMbl, CBSI3aHHbIE C  3alllUTOM
METAJUIOKOHCTPYKIUI OT GMOKOPPO3HH.
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BIOCORROSION OF METAL CONSTRUCTIONS
Ananyina N.V., Surovtsova E.G.
TTI NRNU MEPhI, Trekhgorny
nadezhdaananyina@mail.ru

In this paper, the existing methods of protecting metal structures from biocorrosion are
analyzed. The results of the investigation of a surface damaged by biocorrosion are given. The
problems associated with the protection of metal structures from biocorrosion are considered.

Keywords: biocorrosion, metal structures, metal surface, damage, microorganisms.

B HacTosmiee Bpemst He CyIIeCTByeT YHUBEPCATLHOTO METO/1a 3aIUTHl OT OMOKOPPO3HH, 3TOT
BOIPOC, /IO CUX TOP MPUBJIEKAET BHUMAHUE MHOTHUX HCCIIEAOBaTENCH.

[Tox BO3EiCTBHEM MHKPOOPTAaHM3MOB HA MMOBEPXHOCTH METAJlJIa BOSHUKAIOT arpeCCHBHBIC
XUMHUYECKHE COEIMHEHHUS, O0Opa3yroTCs JIIEKTPOXUMUYECKUE KOHIICHTPAIMOHHBIE JIIEMEHTHI,
BBI3BIBAIOIIHE PA3HOCTH MOTEHIMAIOB, H3MEHAETCS peIOKC-TIoTeHIIna cpesi [ 1, €.188]. Bee aTo kak
B OTJICIBHOCTH, TaK U B COBOKYITHOCTH MTPUBOJIUT K Pa3pyLICHUIO MeTaJuIa. 3aliiuTa 0T OMOKOPPO3UHU
MIPOU3BOJIUTCS YHUYTOXKCHHUEM YK€ HWMEIOIMUXCS MHKPOOPTaHW3MOB, 3aMeJICHHEM poCTa
MHUKPOOPTaHU3MOB, I10 CPEJICTBAM MPEAOTBPAILICHHUS MONAaHUS MUKPOOPTAaHN3MOB Ha MMOBEPXHOCTH
MeTaJuTa ¥ KaToaHO#H 3amuThl [ 1, €. 204].

[enb paboThl — aHATHM3 BIMSIHUSI HEKOTOPHIX XMMUYECKUX PEAreHTOB Ha CTENEHb 3alUTHI OT
OMOKOppO3WHU. 3azaveil WCCIEeNOBAHUS SBISETCA TOUCK A()PEKTUBHOTO METO/AA 3alIUTHI OT
OMOKOPPO3UH; UCCIIeIOBaHHE 00pa30BaHUs OMOKOPPO3UH HA MMOBEPXHOCTH METAIIA.

Hawmu 6b11 BbIOpaH crioco0 yHUUYTOXKEHUSI OaKTepHil siAaMu, Tak Kak 3TO HauboJjee IpocTon
1 3¢ (HeKTUBHBIA METOJ, HE TPEOYIOUTNI OONBIINX IKOHOMUYECKUX 3aTrpaT. B uccnegoBanuu ObLT
MPUMEHEH METOJ] BH3YyaJlbHOTO HAOIIOICHUS OHMOKOPPO3HOHHOTO COCTOSIHUS. OH TO3BOJIHII
YCTaHOBUTh, B KAKOM BHJIE OTJIOXWIHCH TPOAYKTHI OHOKOPPO3MHM Ha TOBEPXHOCTH MeETalia,
00pa3zoBaIMCh JIM MOBPEXKACHUS B (opMe KpaTepooOpa3HbIX yriyOaeHui. B onbITe HCTOIB30BAIMCH
Tpu xuMHuuyeckux coequHenus: cyabdat meau (1) (CuSOs), popmanuu (HCHO) u GopHas kuciora

186



XUMU4, SKONTOrna N XUMMYECKAS TEXHOTOMNA

(H3sBO3). Beibop Obul caenan ucxons u3 SPQPEKTHBHOCTH, TOKCHYHOCTH SJIOB M HX
pacnpoCcTpaHEHHOCTH.

B kauecTBe 00bekTa Hcciie[oBaHus OblIa BEIOpaHa 9acTh TpyOs! (MaTepuan — ctaib 3 (TOCT
380-71)), xoropas Haxoautcs BOMu3n HoBoro mocra B r. Tpéxropusiii. JlanHas cranpe Hawbolee
pacrpocTpaHeHHAas, OTHOCHTCA K YIJICPOJUCTBIM M HCHOJB3YeTCsl Uil  MPOU3BOCTBA
Pa3zHo00Pa3HOro0 KOHCTPYKIIMOHHOTO Marepuaia. Ee moBepxHOCTh OblIa MoABEp:KeHa OMOKOPPO3HH,
HECMOTps Ha MPUMEHEHHUE JTAKOKPACOYHOTO MOKPHITHsA. B MecTax, rje 0TCyTCTBOBaja Kpacka, TaKkxKe
ObLTM BUAHBI TIPH3HAKK 00pa3OBaHHUS OWOKOPPO3HMH: HAPOCTHl TPUOOB M OakTepuii, HEOOJbIINE
yryOsIeHus..

Hccnenyemas cranbHasi MOBepXHOCTH 25.07.2016r. Obliia ouuIieHa OT OCTaBIICHCS KPACKU U
MPOAYKTOB OMOKOPPO3MH KPYITHO3EPHUCTON HAXKIAYHOW OyMaroi 10 MosiBICHHUS YUCTOTO METaa,
¢ coOmoeHreM TpeboBaHMil 6e3omacHOCTH. Jlajee OYUIIEHHYIO TOBEPXHOCTh Pa30UIM HA YEThIpe
ydacTKa: TpU M3 HHX 00padoTany XWMHUYECKMMH BeIIeCTBaMHM, a YydacTok Ne4 ocraBuim
KOHTPOJIbHBIM, 0€3 HAHECEHMsI PEareHTOB, Pe3y/IbTaT NPEACTABICH Ha PUCYHKE 1.

Pucynok 1 — OuuienHnas craiabHasi HOBEPXHOCTh, 00paboTaHHAs! XUMHUUECKUMH peareHTaMu

Crycrs 3 mecsina, 23.10.2016r., OpITH icCTIeTOBAHBI PE3YIIbTATH OTBITA, IPEICTABICHHBIE HA
pucyske 2. Ha yuactkax Nel,2,3 nocrie 3a4uCTKM M HAHECEHUSI XUMUUYECKUX PEareHTOB IMpOon3011ia
MECTHasi KOppo3usi MeTauia (He myTaTth ¢ Omokopposueii). CBsI3pIBA€M C TE€M, YTO B PE3YJIbTATEe
3a4MCTKM OBII yJalleH CJIOM 3allMTHOW Kpacku, Mo3ToMy B JeTHHH mnepuon 2017r. miuaHupyem
HOBTOPHTH SKCIEPUMEHT C MCIIOJIb30BAHMEM JIAKOBOT'O MTOKPBITHSL.

Pucynok 2 — CocTosiHME y4acTKOB OBEPXHOCTH CITyCTs 3 MecsIa

Ha yuactke Ne 1, o6paboranHom cymnbdatom mean (I) moBpexxaeHus ObUTM MUHUMABHBI.
BeiBogpl ObUTM clenaHBl HAa OCHOBAHWW BBISIBICHHOHW 3aBHCUMOCTH CTENEHH KOPPO3UH OT
pa3MelieHrsl Ha TOBEPXHOCTH TOYEK Pa3NIMYHOTO KoiaudecTBa M pasmepa [1, C. 577]. PakoBuH,
TpENInH, YrIIyOJICHHH, HApOCTOB OaKTEpHil ¥ TPHOOB Ha MMOBEPXHOCTAX YI4aCTKOB HE OOHAPYKEHO.

B  pesynpTaTe  MpOBENEHHOTO  HWCCIEIOBAaHHS IO  BBISBICHHIO  OMOKOPPO3HUH
METAJUIOKOHCTPYKITUI CHIEaHbl CIEeIYIOIINE BHIBOIBI: BCE XMMHUYECKHE COCTUHEHHS 3allUIIAl0T
MOBEPXHOCTh METallla OT BIUSHUS OakTepuil U TPpUOOB, OJHAKO BBI3BIBAIOT KOPPO3HUIO pPa3HOMN
CTETICHHU TOBPEXICHUS. BHOKOPPO3MI0 HEOOXOIUMO HCCIENOBATh W MPOJOIKATH IKCIIEPHUMEHT,
UCIIONB3YSl HE TOJNBKO 3allUTy XUMHUYECKHMMH BEIIECTBAMH, HO M JIAKOKPACOYHBIMH ISt
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MIPEeIOTBPALICHUS MMOSBICHUS KOPpO3uu MeTasuia [2, €. 249]. [Tomumo 3TOro, He0OX0AUMO U3MEHHUTH
HCCIeTyeMYIO cpely o0pa3oBaHusl OMOKOPPO3HHU, TaK KaK B TOUBE U BOJE ATOT MPOIIECC TPOUCXOAUT
3HAYUTENBHO OBbICTpee, YeM Ha Bo3ayxe. HaumMeHblnas MOBpEeXJIEHHAs IUIOMATh OT MPOCTON
MEXaHWYECKOW OYMCTKH MeTayia U oT npuMeHeHus cyiabpara menu (Il). Tak xak Onoxkopposus
HAKJIQJBIBACTCS HA JPYTHE BHJBI KOPPO3UH, CIOXKHO CIIENaTh OJHO3HAYHBIE BBIBOIBI TOJHKO
MOCPEACTBAM BU3YaJIIbHOIO METO/a HCCIEAOBAaHUSA MOBEPXHOCTH MeTaiia. s Gojee TOUYHBIX
BBIBOJIOB HEOOXOIMM MUKPOOHONIOTHYecKil aHaimu3. [IoMruMo 3T0ro, OMOKOPPO3Hst HOCUT CE30HHBIN
XapakTep M HauOojiee MHTEHCHBHA B BECEHHUU MEPHOJ|, YTO MPUBOAUT K YBEIWYCHHUIO CpPOKa
IKCIIEPUMEHTA.

bubnuorpaduyecknii cricox
1. Toar, }O.B. Koppo3sus u 3ammura ot kopposzuu / FO.B. Toxr. — JI.: U3n-Bo Xumus, 1967. -
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2. Yiur, I'.T". Koppo3us u 6opbs0a ¢ Heil. BBeneHre B KOppo3MOHHYIO HayKy U TexHuky / [T
Viur, P.Y. Pesu. — JI.: Xumus, 1989. — 456 c.

TEXHOJIOT'MH 1 OBOPYJOBAHUE OYMCTHBIX COOPY KEHUM
MMPUBOPOCTPOUTEJBHOI'O NPOU3BOJACTBA

lanmnsamoB 3.A., Cyposuosa E.I'.

Tpéxeopuwiti mexnonocuseckuu uncmumym — ¢unuanr HUAY MUDU
2. Tpéxeopnuuil, Yenabunckas obracmo

B nanHoii pabore npoaHalin3upoBaHbl CYLIECTBYIOIINE METO/IbI OUUCTHBIX COOPYKEHHH 110
olpesieIeHHbIM KpUTEpUSM, BbIOpaHbl Hanbosee yHUBepcaabHble U 3P pekTuBHbIe. bbuin
OIpeJIesIeHbl NEePCIEKTUBBI JajdbHENIIeH padoTHI.

TECHNOLOGIES AND EQUIPMENT OF TREATMENT FACILITIES OF
INSTRUMENT-MAKING PRODUCTION

Gallyamov E. A., Surovtsova E. G.
TTI NRNU MEPhI, Trekhgorny

In this work the existing methods of treatment facilities have been analysed by certain
criteria, the most universal and effective ones have been chosen. The prospects of further work have
been defined.

[Ipesunentom Poccuiickoit ®enepammu 2017 tom Obur oObsBIEH ['00M HKOJIOTHH.
OOs3arenbHBIM  yCIOBHEM JIOOOTO IMPOM3BOJCTBA  SBISiETCS  oOecriedeHne Oe30MacHOCTH
OKpY’Karolllel cpeibl MpU YTHIM3AMU OTXOJ0B mpennpusaTtus. [IpobieMa o4MCTKH CTOYHBIX BOJ
denepanbHOr0 TroCyIapCTBEHHOIO YHUTapHOro mnpeanpustus «[IpubopocTpouTeNnbHbIA 3aBOI»
(OI'VIT «IIC3») nazpena naBHo. Ha cerommsimamii aeHs pykoBojactBoM DI'YIT «IIC3»
MOJITOTOBJICHA BCS MPOEKTHas JOKyMEHTallMs M Havajgach pabora mo mnoadopy H IOHCKY
s¢dextuBHbIX TexHOoNoruil. K orToif pabore ObUIM NOJKIIOYEHBI CTYIEHTHl TpexropHoro
TexHosornueckoro uHctutyra HUAY MUOU. Llenn u 3amaun ObUIM MOCTABICHBI HAYaJIbHUKOM
neHTpanbHOM 3aBoAcKoi nadoparopun OI'YII «I1C3» — [enensieBsim B.D.

[{enb: mpoaHaNM3UPOBaTh CYIIECTBYIOIINE TEXHOJIOTUHA OYUCTKU MPOMBIIIJIEHHBIX CTOYHBIX
BOJI OT OIpEeJIEJICHHBIX BEIECTB, BbIOpaTh Hanboee 3 (HeKTUBHBIE U YHUBEPCAIIbHBIE.
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OuncTtky npombiieHHbIX CTOYHBIX BOJ PI'VII «IIC3» Heo0X0AMMO OCYLIECTBISATH OT
CJIEAYIOIIUX KOMIIOHEHTOB: CYXOM OCTaTOK, B3BEIIEHHBIE BEIIECTBA, CHHTETUYECKHE ITOBEPXHOCTHO-
axtuBHbIe BemecTBa (CIIAB), xmopuasl, cynbhatsl, hocharsl, aMMOHUI-HOHBI, TUAHUIBI, )KETIE30,
xpom (I, VI), nuHK, KagMuii, Menb, HUKEIb, CBUHEI, HEPTEHPOIYKThI, HUTPHUTHI, HUTPATHI,
6uonornyeckoe norpedaenue kucnopona (bIIK), ¢ropussr.

B cBoeit pabore, o noabopy U aHaau3y METOAOB U TEXHOJIOTUH, OMPAINUCH HA CIEIYIOLIHE
KpuTepun: 3pPEeKTUBHOCTH OUMCTKH OT 3arPS3HEHHBIX BEIIECTB; AUANA30H IPUMEHEHUS TEXHOIOT U
(HarpuMep, AEKTPOQIIOTALUS TPOU3BOIUT OUUCTKY OT KaTMOHOB TsKesblX MeTaiuioB: Cu, Ni, Zn,
Cd, Cr, Al, Pb, Fe, Ca, Mg); npou3BoAUTEILHOCTH 00OPYIOBAHHSL.

MeTo0B OrpOMHOE MHOXKECTBO, UIMEHHO, B 3TOM U 3aKJII0YaeTcs ofHa U3 npobiieM. Bee
METOBI OUYUCTKU CTOYHBIX BOJI MMOJPA3ACISAIOTCA Ha (U3NUECKUe, XUMUYEeCKHe, Onojoruyeckue. B
OOJIBLIMHCTBE CIIy4aeB UCIOJIb3YETCs] KOMIUIEKC Mep Ui o0ecleyeHns KayeCTBEHHON OYMCTKH.

[To pesynapraraM TOMCKOBOH HAy4YHO-HMCCIIEOBATENBCKONH pabOThl, CKOMIIOHOBAaHHBIM
MaTepuagam Oblja cocTaBieHa CBoAHas Tabauna 1, ¢ mogoOpaHHBIMU METOJJaMH U TEXHOJIOTUSMHU.

Tabnuna 1. Texnomoruu u 060pyJ0BaHNE OUUCTKHU CTOUHBIX BOJI

Merton OuniaeMplii KOMIIOHEHT
PunbTpaLms ¢ IPUMEHEHHEM NH4+, B3BenieHHbBIE BelllecTBa
UMIPETHUPOBAHHOTO YTIIsl
Abdpanus NH4+, Mn, CH,4, H2S |, Fe
OOpatHbBIl 0CMOC NH4+, Li, Na, SO42—, B, NH3, Fe, NO3-, PO43-
Cl-, Ca, Mg, Mn, Pb, Cd, cyxoii ocTatok

XJIOpUpPOBaHUE NH4+, C6H50H

MoHOOOMEHHBIN METO CITIAB, NH4+, Cr, Zn, Fe, Pb, Cu, Hg,
coeauHeHus pochopa, IHAHHUIBI

Bronornyeckuii MeTox CIIAB, SO42-, NH4+, Cd, Pb, Zn

CopOuus NH4+, B3BemI.B-Ba, HEPTENPOAYKTHI, Macia u
JKUPBI

dnoranmsa NH4+, TTIAB, ned1h, HEPTENTPOTYKTHI, Maca,
BOJIOKHHUCTBIE MaTEpHaIbl, B3BEIIL. B-Ba

AncopOnus CITAB, C6H50H, repOuniuasl, MeCTUIIUIBI,
apoMaTHYeCKHe HUTPOCOCTUHEHUS

DNEKTPOKOATyJISIHS CITAB, ankuicynb(QoHaThl, SMYJIbCUU
He(TENPOAYKTOB, JKUPOB M Mace

AHUOHOOOMEHHEBIE CMOJIBI SO42—, Cl-, NO3-, CO32-

DIIEKTPOANAIN3 Cyxoii octaTok, NO3-

DnekTpodioratop Cu, Ni, Zn, Cd, Cr, Al, Pb, Fe, Fe, Ca, Mg

OuuctHbie coopyxenus Bekca BIIKS, Hedrenpo1ykThl, B3BeIll. B-Ba

PearentHbiii(Ce(S0O4)2/Ce2(S04)3) F-

Hampumep, kpatkas uHbOpMaIMs O HEKOTOPBIX MeETOoJaX. INEKTPOoQIOTalus — METOI
OYHCTKHU CTOYHBIX BOJ| TSDKEIBIX METAJUIOB, Maces M KHPOB, OCHOBAHHBIN HA AJIEKTPOXUMHYECKUX
mpoleccax BBIACIEHUS BOJOPOAA U KHCIOpOAa 3a CUYET SIEKTPOJH3a BOJBI M (PIOTAIIMOHHOTO
a¢dexra. JlocTomHCTBA: BO3BpAaT OYHMINAEMOW BOJABI OOpaTHO B MPOM3BOJCTBO, OYMCTKA
MIPOU3BOJIUTHCS OT OOJBIIOTO CHEKTpa 3arps3HeHuid. HemocTatku: HEOOXOAMMOCTH pa3OaBlIeHUS
CHJIbHOKOHIICHTPHPOBAHHBIX BOJI, aHOJI M3 TOPOrocTosiuiero Martepuana [1, ¢. 10-12].

Haubonee ynuBepcanbHbIi XUMUYecKuil MeTo — copOrusi. OCHOBaHBI OHU Ha CIIOCOOHOCTH
HEKOTOPBIX BEIIECTB TMOTJIONIATh Apyrue. B xauecTtBe copOeHTa MOXKHO MCIOJIB30BaTh JAPEBECHBIN
yroJib, aKTUBUPOBAHHBIN yroib, KOKC, Topd u Ap. B mporiecce ouncTkr HeoOX0IuMo OyAeT OUUIIaTh
copOeHThl. JloCTOMHCTBA: BBICOKAs CTETMEHb OUYUCTKH CIA0OKOHIICHTPHUPOBAHHBIX CTOYHBIX BOJI;
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BO3MOKHOCTb OYMCTKH CPa3y HECKOJIBKUX BELIECTB U UX peKynepanuto. Henocratku: orpaHudeHHas
€MKOCTb aJICOPOEHTa; BHICOKAsl CTOUMOCTh CMEHHBIX 3JIEMEHTOB.

B nexabpe cocrosutach BcTpewa ¢ Kyparopamu jgaHHoro npoekra ¢ OI'VII
«I[IpubopocTponTenbHblii  3aBOA»: HAYaJIbHUKOM  LEHTPAJIBHOW  3aBOJACKOW  J1aOOpaTOpUH
[lenenseBsiM B.®. u pykoBoauTenem rpynmsl 3konoruyeckoro odecnedenus UBKT Ilactyxosoii T.
bbun omnpeneneHsl NepcneKTUBBI AalbHEHIIEH paboThl, a UMEHHO, ONPEAEICHbI JBa OCHOBHBIX
HaIlpaBJICHUS: OYMCTKA BOJ OT CMAa304YHO-OXJIAXKIAAKOUIEH )KUAKOCTH U YTHIN3ALUsA OTXOAOB IIOCIIE
tekTponoupoBku. Ha ©0a3ze 3aBosja IUIaHMPYETCS CO3JaHME HEKOTOPBIX MOJENIEH OUYUCTHBIX
YCTAaHOBOK, HampuMep, OYMCTKa BOJ Mocje pabdOThl MOEUHBIX MallMH B Lexax. Takxke Obuia
3aIIaHUPOBAHA SKCKYPCHUS B 1I€XA ¢ IOTEHUUAIBHBIMY 3arPA3HEHUAMH CTOYHBIX BOJ IIPEAIIPUATHS.

bubnuorpadudeckuii cnmcox
1. KomecnukoB B. A., Kanyctun 1O. U. u ap. / Tlog pean. B. A. Konecnukona.

3J'IeKTp0(1)J'IOTaI_[I/IOHHa$I TCXHOJIOTUSA OYMUCTKH CTOYHBLIX BOJ ITPOMBINIJICHHBIX HpeHHpHHTHﬁ. M.,
2007.

TOPUI U ETO ®U3UKO-XUMHNUYECKHUE CBOMCTBA
I'puropseBa M.A., KupssiHoBa O.B., Caiinymmmaa B.C.

O3épcxuti mexnoao2uveckuil uncmumym — ¢unuan HUAY MUDH
2.03épck, Yensbunckas obnacmo

grigoreva72011@mail.ru

B yuebHoM maHe obecneunTh MpakTUKYM 110 U3YYEHHIO CBOMCTB Topus. B xo/e npoBeneHus
paboThl, OBLJIO MPOAEIAaHO OOJBIIOE KOJUYECTBO IKCIIEPUMEHTOB IO OmpeneneHuto Ttopus. Ha
OCHOBAHHU TMOJIYYEHHOTO SKCIEPUMEHTAJIbHBIX JaHHBIX ObUI BBIOpAaH ONTHUMAJIBHBIA METO[
onpejeNeHusl TOpHUsT B BOJHBIX pAcTBOpax (KOJIOPUMETPUYECKHII MeTon), pa3paOOTaHHBIN
METOAMYECKOE TTOCOOHUE JUIsl CTYJICHTOB M IIperoiaBaTenei.

Kniouesvie cnosa: topuil, aroMHasi SHEpreTuka, NpUMEHEHHe, PAKTUKYM, SKCIIEPUMEHTHI,
oTpesieNIeHNE TOPHUsL.

THORIUM AND ITS PHYSICAL AND CHEMICAL PROPERTIES
Grigorieva M.A., Kiryanova O.V., Saidullina V.C.
OTI NRNU MEPhI, Ozersk

The curriculum includes a workshop on the properties of thorium. In the course of the work,
a large number of experiments were carried out to determine thorium. On the basis of the obtained
experimental data, the optimal method for the determination of thorium in aqueous solutions
(colorimetric method) was chosen; a methodical manual for students and teachers was developed.

Keywords: thorium, atomic power engineering, application, practical work, experiments,
determination of thorium.

Topuit umeet psia obnactelt CBOEro NPUMEHEHHsI, B KOTOPBIX 1MOAYAC UIPAET HE3aMEHUMYIO
ponb. Ilonoxenue storo Mmeramia B [lepuoaudeckoll CHUCTEME 3JIEMEHTOB U CTPYKTypa sapa
MPEAOTIPESITHIIA €0 MPUMEHEHHE B 00JIaCTH MUPHOTO MCIIOIh30BaHUSI aTOMHOM dHEpTuu. [1]

Tak xak oOmue 3amackl Topust B 3 - 4 pasa NpeBBIIAIOT 3arackl ypaHa B 3eMHOM Kope, TO
aTOMHasl PHEpreTHKa MPU UCIOJIb30BaHUU TOPHSI MO3BOJIUT HA THICSUU (J1aXke JIECATKH ThICSY) JIET
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MOJTHOCTBIO 00ecneunTh SHepronoTpedienue yenopeuecTsa. Kpome aTOMHOW 3HEPreTHKH TOPHMA B
BUJIE METaJUla C yCIIEXOM IMPHUMEHSETCS B METaUIypruu (JerupoBaHHE MarHusi U Jp.) NpujaBas
CIUIaBY  TOBBIIIEHHBIE  AKCIUIyaTAalMOHHBIE  XAapaKTEPUCTHKU  (CONPOTUBIEHUE  pPa3pBIBY,
XKAPOMPOUYHOCTH). Topuil U ero CoeIuHEHUs IIMPOKO NPHUMEHSIOT B COCTaBE KaTajau3aTOPOB B
OpraHUYEeCKOM CUHTE3€. [2]

B pabouemM ydeOHOM TIUTaHE TMOATOTOBKH CTYACHTOB 110 creruanbHocTH 18.05.02
«XHUMHYECKasi TEXHOJIOTHUSI MaTEPUAIIOB COBPEMEHHON 3HEPIETUKM» IPEIYCMOTPEH MPAKTUKYM I10
M3YYECHUIO CBOMCTB TOpHsl. B CBA3M C ueM, BOZHHMKAET 3ajjaua OMpe/esIeHUs TOpUs B J1a0OpaTOPHBIX
YCIIOBUSIX C TOMOUIBIO JOCTYITHBIX PEAKTUBOB.

B xome mnpoBeneHus Hay4HO-UCCIIENOBATEIbCKON paldOThI, OBLIO MpoJeraHo OoJbIIoe
KOJIMYECTBO 3KCIIEPUMEHTOB I10 ONPEAEICHUIO TOPUS, IPEAJIOKEHHBIX pa3HbIMU aBTOpaMu. OHaKo
HE BCE IKCIIEPUMEHTHI 0Ka3aJUCh OCYIIECTBUMBI B paMKax MPOBeIeHUs 1a00paTOPHBIX padoT.

Tak, BecoBoe ompezaenenue Topust (peaktuBbl: ['uapoxcun ammonus, 5%-ii pacTBop,
A30THOKHCIBIA aMMOHHH, 5%-#1 pacTBOp, THMAPOKCUA aMMOHUS, 25%-i pacTBop (amMmHak)) He
y1JIOCh OCYILECTBUTD, TaK KaK B X0/1€ MPUTOTOBIIEHUS 5%-0r0 pacTBOpa rupoKCHIa aMMOHHUSI HE
yI1aJ0Ch MOJIYYUTh OJTHOPOJHOTO PAcTBOPA JAaKe MPH UTUTEILHOM HarpeBaHUU.

Konopumerpuueckuili MeToa onpeneneHns Topus, B OCHOBY KOTOPOIO IOJIOKEHbBI pPEeaKIUU
o0pa3oBaHMs OKPAIICHHBIX COEIWHEHUN TOpHUs C OpPraHMYECKUMHU peareHTaMM, Yaile BCEro
TOPOHOM (kpacHo-(duoneroBoro nBera) u apceHaso Il (cune-kpacHoro) neera. [3]

B xone BbImomHeHUS pabOThl OBUIM SKCIEPUMEHTAIBHO OMpoOOBaHO (POTOMETPUUECKOE
onpeeraeHue Topus ¢ apceHaso I (1 ackopOouHOBOM KUCIO0TOM) 1 ¢ apceHaso 11

AHanu3 TmoKasaja, 4YTo Hauboyiee JOCTOBEPHBIC JAaHHBIE, BO3MOXHO TMOJIYYUTh IHpU
MCToJIb30BaHNU pearenta apcenaso Il (Peaktussl: pactBop Topust 10 mr/i; 28 % pacteop Ca(NO3)2;
BOIHBIH pacTBOp apceraso III 1 r/m; 10% pactBop BunHON Kuca0Thl; 0,09 H HNO3.).

Ha ocHoBaHuMM [aHHBIX, NMOJIYYEHHBIX B XOJE BBINOJIHEHUS HAay4YHO-HCCIIEA0BATEIbCKOU
paboThl, OBLT BBIOpPaH ONTHUMAJIBHBIIN cIIOCO0 ompeaeneHus: TOPUsS B BOJAHBIX pacTBOpax, pazpaboTan
MIPOEKT METOAMYECKOr0 MOCOOMS JJi1 CTYIEHTOB W IpernojaBaTesiell Ui MPOBEACHUS JaHHOU
nabopaTopHOIl paboTHI.

bubnunorpaduueckuii cnucox

1. Kepun U.M. Xumus Topusi, ypaHa, IiyToHus: yueonoe nocoodue / XKepun U.1., Amenuna
I''H. — Tomck: Uzn. TITY, 2010. — 147c.

2. HecmesiHoB A.H. PyKkoBOJACTBO K MPAaKTUYECKUM 3aHATUAM 1O PATUOXUMUHU. — 2-€ U31.,
nepepad. / [Tox pen. An. H. HecmestHoBa. — M.: Xumus, 1980. — 584 c., ui.

Hukonaes A. B. Kparkuit kypc paguoxumuu. M.: Beiciias [Hkona, 1969 —334 c.

KAYECTBEHHOE OITPEJEJIEHUE YPAHA B HABECKE PY/Ibl
Komuesckast E.H., Aimue O.P., bynanos 1.0., bynanoga I1.0.

Ozépcruti mexnoaocudeckui uncmumym — ¢unuan HUAY MUDU
2.03épck, Yennbunckas obnacmo

[lenp nanHOM paboOTHI — MOAOOP M OCBOEHHE METOIAMKH OMNEPaTUBHOTO KayeCTBEHHOIO
oIpeJiesIeHus ypaHa B mpo0ax pysl. J{ist 3Toro Obliia HOAroTOBJIEHA HaBECKa py/Ibl, cojeprkaias 50
mr U3Os, 1 TpOBe/ICH ee KaueCTBEHHBIN aHATU3.

Knrouesvie cnosa: onpenenenne ypasa, pyaa, TpUypaHOKTOOKCHU, KAUECTBEHHBIN aHAIIN3.
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QUALITATIVE DETECTION OF URANIUM IN THE ORE SAMPLE
Kolchevskaia Ye.N., Aliev E.R., Budanov 1.0., Budanova P.O.
OTI NRNU MEPhI, Ozersk

The purpose of this work is the selection and development of a method for fast qualitative
detection of uranium in ore samples. For this purpose a sample of ore containing 50 mg of UsOg has
been prepared and its qualitative analysis has been conducted.

Keywords: detection of uranium, ore, triuranorthooxide, qualitative analysis.

B Hactosiiee Bpemsi Ui KAueCTBEHHOTO OIPENENICHUS ypaHa IPUMEHSIOT METOJIbI
XUMHAYECKOT0, PaIHOMETPUYECKOTO, CIIEKTPAIILHOTO ¥ JIIOMHUHECIIEHTHOTO aHAIIN3A.

OnHuM w3 HauOoliee pPAaCIPOCTPAHEHHBIX SBISIOTCS XUMHYECKHE METObI, KOTOPbBIE
OCHOBaHBI Ha Pa3JIMYHBIX PEAKIUAX B3aUMOJICHCTBHUS ypaHa C HCOPTAHUICCKUMHU M OPTaHUICCKUMU
peareHTaMu C 00pa3oBaHHEM JHOO TPYIAHO-PACTBOPHMBIX, JIMOO OKpAIICHHBIX COCAMHEHHH. B
AQHAIMTUYCCKOW TIPAKTHKE I KAa4eCTBEHHOTO OOHApPY)KEHHUs YpaHa NPEIINOYTECHHE OTIASTCS
METO/IaM C 00pa30BaHHEM OKPAIICHHBIX COCIIUMHCHH.

Jnist ananm3a ObLUTH TOATOTOBIICHBI:

1. consiHast KUCIIOTA, KOHIIGHTPUPOBaHHas,

. @30THAs KUCJIOTa, KOHIICHTPUPOBAHHAS,

. aMMHaK, 25%-Hblil pacTBOp;

. (NH4)2.COs3 , B noporike;

. (NHa)2S , Haceimennsiii pactBop HoS B 25%-m pactBope NH4OH;
. mepokcu] Bogopoaa, 30 %-it pactBop;

. BurHas kuciaota — (CsH40s), 50%-ii pacTBOp;

. CepHasi KUCII0Ta, KOHIIEHTPUPOBAHHAS;

. K4[Fe(CN)g], 20% pacTBop.

M3BecTHO, 9TO MOH ypaHWJIA C HEOPTaHWYCCKHUM pPearcHToM — (eppOIMaHHUIOM Kaaus —
o0pasyeT 0ca oK KpacHO-O0yporo 1BerTa:

200 ;" + K, [Fe(CN ), ]=(uo ,),[Fe(CN ), ] +4K *

OmnpeneneHnio MEMIAlOT IPUMECH, IPUCYTCTBYIOIINE B MPOOE aHAIN3UPYEMOr0 MaTepuaa:
&KeJe30, MeJlb, HUKellb, TUTaH, MOJIUO/IeH U JIp.

B pesynpTare TpOBENEHHBIX OSKCIIEPUMEHTOB OBLIO YCTAaHOBJIEHO, YTO OOJBIIMHCTBO
MEIIAONIMX 3JEMEHTOB MOXKHO OTAEIUTHh B BUJAE CYNb(UIOB, AEHCTBYsS Ha PacTBOp CyJb(uaioM
aMMOHWSL.

[Toka3zano, 4To BO M30exaHUe Mepexoia ypaHa B ocaiok B Buje cyiabduna UO2S Bmecte ¢
cynbumamMu TpuMeceid 00pa3oBaHHS ypaH HEOOXOAWMO  TPEIBAPUTEIHHO TIEPEBECTH B

(NH ,),[uo ,(co ,),]

OO0 QN0 A~ Wi

2+
2

PacTBOPUMBIN KOMILIEKC kapOoHaToM aMMOHUS. M30bITOK cynbduaa
aMMOHUS B (UIIBTPATE HYXKHO OKHUCIHTH MEPOKCHIOM BOJIOPOJIA, 3aT€M PACTBOP MOAKUCITHUTH JJIS
pa3NoKEHUsT PacCTBOPUMOTO TPUKAPOOHATHOTO KOMIUIEKCA, J00ABUTh BUHHYIO KHCIOTY IS
CBSI3bIBAHUSI B KOMILUIEKC MoiubOneHa. Ha mocnenneit cragum no0OaBisioT (GeppolMaHu]] Kalus.
[TosiBeHne kpacHO-Oyporo ocankabyaeT CBUIETENLCTBOBATh O HAIMYUHU ypaHa B HABECKE PY/IbI.
Takum 006pa3om, Ha OCHOBAHWHU MPOBEACHHBIX MCCIICIOBAHUM MOXKHO CIIE€TIaTh BBIBOJ, YTO JTaHHAS
METOJIMKAa TPUTOIHA MAJI OMEPATUBHOTO KAdyeCTBEHHOTO OMNpeAeNieHUs ypaHa B MpoOax pyIsbl,
CoZIepIKaIllell TPUYPAHOKTOOKCH/I.
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OCOBEHHOCTHU MOJAEJIUPOBAHUSA BEPTUKAJIBHOI'O IEPEHOCA
CTPOHIU-90

O06ecHIOK B.D.

FOoicno-Ypanvcxuit uncmumym ouoguszuxu
2. O3épck, Yenadbunckas obnacme

v-f-o@newmail.ru

Ha npumepe 06paboTku akKypaTHO BBINOJHEHHBIX B ITOYBE M3MEPEHUI pacnpeaencHus Sr-
90 rin00anbHOTO BHIMIAJCHUS, MOSBUBIIETOCS B pPE3yJbTaTe€ BO3AYIIHBIX W HA3€MHBIX SIICPHBIX
ucnbiTanui 1961-1962, nmoka3zaHo, 4TO M3BECTHAs KOHBEKTUBHO-IU(PPY3HOHHAS MOJEITH MOXKET
MIPUMEHATHCS ISl MPOTHO3UPOBAHUSI JTUHAMUKH BEPTUKAIBHOTO pacHpeliesieHus PaJIuOHYKIUAA,
€ClIi B HEe BHECTH IMOMPABKH, CBSI3aHHBIE C CYIIECTBOBaHHEM (UIMKO-XMMHYECKHUX (pakuuit
PaINOHYKIIN/IA, 00JAJAI0NIUX PA3IMYHON TPaHCTIOPTAOETBbHOCTHIO.

Knwouesvie cnosea: rtnobanbHOE  BBINAJCHUE, KyMYJISTHUBHAs 1032, AaKTHUBHOCTb,
paHOHYKIIUBI, MUTparus, 1uddysus, GuabTpaIus, MoCTyIICHHE, COPOIHs, KOHEUYHBIC PAa3HOCTH.

MODELING FEATURES OF STRONTIUM-90 VERTICAL TRANSPORTATION
Obesnyuk V.F.
Southern Urals Biophysics Institute, Ozersk

v-f-o@newmail.ru

Precise measurements of Sr-90 distribution of global deposition in soil were processed. The
radionuclide appeared as a result of air and ground nuclear tests of 1961-1962. It is shown that the
known convection-diffusion model can be used to predict the dynamics of the vertical distribution of
the radionuclide. However, it needs to be amended in connection with the existence of physical or
chemical fractions of the radionuclide, which have different transportability.

Keywords: global deposition, cumulative dose, activity, radionuclides, migration, diffusion,
filtration, intake, sorption, finite differences.

B npoMmblisieHHO pa3BUTHIX CTPaHAX BCEro MHpa HaOoJaeTcs TI00albHbIA U JTOKATbHBIN
POCT TEXHOTEHHOTO 3arps3HEHHS PAJAUOHYKIHIAMH. DTO IPOMCXOIUT KaK B MPOIecce HOPMATbHOU
pabOoThI TEXHOJIOTHYECKUX YCTAaHOBOK SIIEPHOTO LIMKJIA, TAK M B PE3yJIbTaTe aBapuil. DKOJOTHUECKOe
3arps3HEHUE CTAaHOBUTCS CYIIECTBEHHBIM (DaKTOPOM, (OPMHPYIOUIMM 03y PaJUAIIOHHOTO
00JIydeHUs] MHOTOUYHMCIICHHBIX TPYII Jto/iell. PainanuoHHbIii KOHTPOJIb NIEpCOHAa U HaceNIeHUs], a
TaKKe W3Y4YCHHE BIUSHUS Ha 370pOBbE, HEBO3MOXHBI 0€3 IEeTaJbHOr0 3KOJOTHYECKOTO
o0clieIoBaHUsl TEPPUTOPUN Kak MO MX IUIOM@AAM, TaK M C YYETOM BEPTHUKAIbHOM MUTrpanuu
pamnonykimaoB. CyliecTBeHHas pPOJib BEPTUKAIBHONW MHUTpaluu 0co00 OoTMedarsach B HaydHOU
JUTEeparype, Tak Kak OCHOBHOW BKJIaJ B KYMYJIAITUBHYIO J103y PaJiMallMOHHOTO OOJIyYEeHHUs CBSA3aH C
MPEUMYIIECTBEHHBIM BJIMSIHUEM BEPXHUX CIIOEB ITOYBBI, MOCKOJBKY C TEYEHHEM BPEMEHU
3aryyOJeHne paJMOHYKJIHAa B pe3yiabTaTe MHUIPALUU NPUBOJUT K CHIDKEHHIO €ro BKJIaJa B
(dbopmMHpoBaHKE A03bI B BO3IyXe BOJIHM3U MOBEPXHOCTH. B wacTHOCTH, M3BECTHO [1], 94TO OTHOIICHNE
MOIITHOCTH TOTJIOIEHHON 71036l MOHM3MPYIOUIET0 M3IydeHus B Bo3nyxe (HI'p/gac) k ynenpHOU
IOBEPXHOCTHOH aKTHBHOCTH (KBK/M?) CHMKaeTCs C TedeHMEM BpPEMEHH OBICTpee, dYeM IIo
HKCHOHEHIMAJIBbHOMY 3aKOHY pPaJMOAaKTHBHOTO pacmnajga. TakuM oOpa3oMm, 3HaHME MeXaHU3Ma
BEPTUKAJIBHOTO TIEpEeHOCa CTAHOBHUTCS OOBEKTHBHO  HEOOXOMWMBIM  JJII  KOPPEKTHOTO
MIPOrHO3UPOBAHMS MOCIEICTBUH paluallMOHHOTO 3apa)KeHUsI MECTHOCTH.

Xopomo u3BecTHO [2], 9TO BEAYNIMMHA MEXaHW3MaMH BEPTHKAIBHOTO IEPEHOCA SBISIOTCS
mipdy3us paauoHykiauaa u ero 3¢¢exTuBHas (UIbTpalMs 4Yepe3 MOYBY BMECTE C KHJIKUM
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HocuTeseM. MaTeMaTH4eckoe MOJEIMPOBAHUE 3THUX IPOLECCOB MPU PaBHOMEPHOM 3arpsi3HEHHU
0OJBIINUX TUIOIIAJAEH NPUHATO BBINOJHATH B paMKax TaK HA3bIBA€MOW OJIHOMEPHOW JIHHEWHOM
KOHBEKTHUBHO-IM(y3noHHOM Monenu mnepeHoca [2]. OpHako panbHEIIee CpaBHEHHE €ro
PE3yNbTaTOB ¢ HAOJIOJIEHUSMU PEaJbHOrO paclpeiesieHusi MHOTUX OCHOBHBIX PaJMOHYKIIUJIOB B
nmouBax (Cs-134/137; Sr-90; Pu-238/239; Am-241) noka3aiio, uto HU KBazuauddy3noHHas Moieb
B YHCTOM BUJE, HU KOHBEKTUBHO-AU(PPY3HMOHHAS MOJIENb 10 OTIACIBHOCTH HE CIIOCOOHBI BCKPHITH
peanbHyto kaptuHy [3]. Hampumep, ans Sr-90 mpu omnucanuu HaOMIOJAEMBIX PACXOXKICHHIMA
MPUXOJIUIIOCh HEOOOCHOBAHHO Tpeanojararh [2], uto kodddunueHt auddy3un paguoHyKIHIa
MMeEJl CYIIECTBEHHBIH POCT MOYTH Ha MOPSAAOK BEIMYMHBI IO Mepe 3ariayosieHus B nmousy g0 40-50
CM TI0O CpaBHEHHUIO CO 3HAUYeHHEM BOJHM3M TOBEpXHOCTH. B TO 3Ke BpeMs TUIIUYHBIC
CPeIHEKBAIPATUYECKUE 3HAYCHHS OTHOCUTENIBHBIX MOTPEIIHOCTEH OTKJIOHEHUS pacyeToB OT
sKcriepuMenTa 0bUH BesukH (10 50—60%) npu cyecTBeHHO 00jiee TOUHBIX U3MEPEHUSX.

MHorure aBTOpbI B KA4ECTBE MPUYHH, BBI3BIBABIIUX PACX0XKICHUE TEOPHH C IKCIIEPUMEHTOM,
YIIOMUHAIH HEU3BECTHOCTh M HECTAI[MOHAPHOCTh (YHKIUHU TOCTYIUICHHS] PAAMOHYKIHMIA 4Yepe3
MOBEPXHOCTh, HEOJHOPOJHOCTH CBOMCTB TOYBBI MO TIIIyOWHE, HEU3YYEHHOCTh MOTEHIHMATHHON
€MKOCTH TIOYBBI K PaJAMOHYKIIUIY, OTCYTCTBUE KOHTpOJsi PH-TokazaTens cpeibl U MOCTYMAoIIEei
BJIard. BrICKa3bIBATUCH MPEIMOIOKEHHUS O TOM, YTO PEIIAIOIIYIO POJIb B TIEPEHOCE UTPAIOT (PU3UKO-
XUMHUYecKre (HOpMbI HAXOKIECHUS PAJUOHYKIIHN/IA B TIOYBE.

Taxxke noay4yuo pacpocTpaHeHUE IPEAoIoKeHue [3] 0 TOM, 4TO EPEHOC PATUOHYKIINI0B
B MPUPOHBIX Cpelax B 3HAUUTEIHHONW Mepe aHAJIOTUYEH IMpoLieccaM COPOIIMH U 1eCOPOIIUH MaJIbIX
MOPIMIA M3y4aeMOro BEIIECTBA B XPOMATOTPAPHUECKUX KOJOHKAX, HCIOJIB3YEMbIX B XHMUYECKOM
aHaJlu3e MHOTOKOMIIOHEHTHBIX cMeceil. [Ipu aToM mpupoHas mouBa paccMaTpUBalach B KaueCTBE
aHajora copOeHTa. SIBIeHHIO XpoMarorpauyeckoro pasfelieHus IpHMeceil  XOpomIo
COOTBETCTBYIOT HaOI0AaeMble (DaKThl pa3roHa “palMOHYKIUAHOIO MATHA BOJIHM3U MOBEPXHOCTH, a
TaKKe HAIWYHE OJHOTO WM HECKOJBKHX MOJINOBEPXHOCTHBIX JIOKAJIbHBIX MAaKCHMYMOB
KOHIIEHTPAllMU. JTO MO3BOJIIET pacCMaTpUBaTh BEPTUKAIBLHOE pacHpe/esieHne pafuoHyKInIa KakK
JBIDKEHUE, TT0 MEHBIIIEH Mepe, TBYXKOMITOHEHTHOM cucTembl. [Ipu aTom Oosee TpancrnoprabenbHas
JIOJISl TIOCTYMUBIIEH aKTUBHOCTH, y4YacTBYIOIIAas BMECT€ CO CBOMM HOCHUTEJIEM B TIpoIleccax
copOruu/necopOuun, OyIeT pacrnpoCTPaHATHCS B COOTBETCTBHU C KOHBEKTUBHO-TU(PHY3MOHHOMN
Mozenbio. [Ipyras, MeHee TpaHcIopTabelnbHas A0S paldoOHYKIUAa, HE MMEIoIas HOCUTENs WU
MMEIoIas MAaJIOTIOJBIKHBI HOCHTENb, OYyIEeT paccenBaThCsl B TOYBE B COOTBETCTBUU C
KBa3UU(Py3HOHHON MOJAETBIO.

Jlnist IpOBEpPKU MaTeMaTUYECKOH aJeKBaTHOCTH TaKOH MOJIENN OBLIH CHEIHaTbHO BHIOPAHBI
aKKypaTHO BBITIOJIHEHHBIE U3MepeHHs pacnpeneneHus Sr-90 rmobanbHOTO BHINAACHUS B
Bonoroackoit oGnactu [5] B mouBax, HE WCIOJIb30BABIIMXCA B XO3AWCTBEHHOM O0O0OpOTE.
PannoakTuBHBIA CTPOHIMI B 3TOM pETHOHE TOSBHICA B pe3yibTaTe NPOBOAMBIIUXCS Ha
tepputopusax CCCP MHTEHCHBHBIX BO3AYIIHBIX U HA3€MHBIX SA€pHBIX UcnbiTaHui 1961-1962 rogos
Mociie JUIMTETBHOr0 33-MEeCSlMHOTO MOpaTopus H A0 3alpelieHHs SACPHBIX HCIBITAaHUN B
atoMocdepe. [To HaGmroaeHusiM [6] caMblil MOIIHBIN UK ITI00aJLHOTO BBINAJACHUS PAAHOHYKINIOB
B CEBEPHOM MOTyIIApUU OBLT CBSI3aH UMEHHO C STUMH UCTIBITAHUSIMU, U TIPOJOJIKAJICS OH IPUMEPHO
no koHma 1966 roma, TO e€cThb 10 MOMEHTa MpoBeAcHUS HabmogeHuit [5]. Takum o0pazom,
WCIIONIb30BaHNE OMYOJIMKOBAHHBIX JaHHBIX [5] MO3BONWIO CHSTH BOMPOC O XapakTtepe U
JUTUTEITLHOCTH TTOCTYIUICHHSI PAIMOHYKIIA/IA Yepe3 TOBEPXHOCTh TIOYBHI.
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Pucynok 1 — Pactipenenenne yaensHONH aKTHBHOCTH S- Pucynok 2 — ['mumoretndeckoe pacmpeeneHune, KoTopoe
90 mo rminybmHe mOYBeHHOTo ciuoA. IlapameTpsr: MOXHO OBUIO OBl HaONMOmaTh TPH XPOHHUUECKOM
u, = 6,8 ) PaBHOMEPHOM IMOCTYIUICHHH C WHTEHCHBHOCTBIO 5,3
CM/TO; D = 4,6 CM/TOI; g = 0,28 ; Q = 0,54 , U —68

0~ ’ .
Bi/eM? — ans  TOPhAHO-MO3OMHCTOTO  YHACTKA; Bx/cm?/ron ZL[J'IH MOYBHI C MapamMeTpaMu cMm/Tog;
73 D = 4,6 CM/TOI; B =1,0 B paMKax KOHBEKTHBHO-

U, =

0 )

CM/TOI; D = 1,5 CMY/TOI; g = 0,80 ; Q = 0,33 I PYy3HOHHON MOIEITH.
Br/cM? — st ¢1a60-110130IMCTOM MECUaHOM MOYBbI.

MatemaTtuyeckoe MOAEIUPOBAHUE OBLIO BBITOJHEHO KOHEYHO-PA3HOCTHBIM METOJOM CO
BTOPBIM TOPSJIKOM TOYHOCTH aNMPOKCUMAIIMK OCHOBHOTO YpaBHEHUS KakK MO BPEMEHHU, TaK U 1O
npocTpancTBy. Mcnonp3oBasics SIBHO-HESIBHBIA METOJ pacyeTa ¢ JUBEPreHTHOW (GopMoil Moaenu,
o0ecrnieunBaroIIell KOHCEPBATUBHOCTD BBIYUCIIUTEIIBHON CXEMBI OTHOCUTEIILHO IIPOIIECCOB IMEPEHOCA.
OcHOBHOE ypaBHEHHE COOTBETCTBOBAJIO U3BECTHON KOHBEKTUBHO-IU(DPY3HOHHOM MOaenu:

oC 0 oC
— - ~|u(x)C-D—|-4-C,
ot ax \ ox )
rae x,t— KoopauHata M Bpems; C =C(x,t) — ylaenbHas aKTUBHOCTH KOMIIOHEHTEI
pPagMOHYKIIUIA; u(Xx) — CKOpPOCTh d(PGEKTUBHONM MUTpPAUH MOJETUPYEMON KOMITOHEHTHI

paguoHyKJIHIa C€ HWU3BECTHBIMM AaCUMITOTUYECKMMHM 3HAYCHUAMH u(0) =0; u(w)=u, , D—

kodppuureHT kBazuaupy3uu; A — MOCTOSHHAs PaJUOAKTUBHOIO pacmajza pajuoHykiIuga. B
JAHHOM CJIy4ae, HECMOTpsl Ha JMHEHHOCTh ypaBHEHHS, ObI CO3HATEIbHO BBIOpAaH YMCICHHBIN
QITOPUTM BMECTO TIOWUCKA PELICHHs] B BHUJE MHTETPAIIBHOM CYNEPNO3MIMHM W3BECTHBIX PELIECHUI
K.II. Maxonpko [3] /Isi TOYEUHBIX HMCTOYHHKOB, MOCKOJBKY OHHM HE YJAOBIETBOPSIOT YCIOBHUIO
KOHCEPBAaTHBHOCTH JIaXKe IIPH u(x) = u, U A = 0 . OCHOBHOE ypaBHEHHUE IPUMEHATIOCH Pa3/IENbHO K
KaX/10ll KOMIIOHEHTe paguoHykiuaa. Jlis HHU3KOTpaHCHOPTAOEeNbHOW 4YacTH aKTUBHOCTH
HPUHUMANOCh u, = 0 (kBasuaudy3noHHas Mopenb). 3HadeHHs Kodpduimenta muddysun u
MOCTOSIHHOM ~ pacmajza MpPUHUMAINCh OJMHAKOBBIMM I  O0EMX KOMIIOHEHT pEeLICHHMS.
JIONOJMHUTENBHO BBOAWICS KOA(M(GUIMEHT TpaHCIOpTAaOeIbHOCTH A, SBISABLIMICA Aoiel
aKTUBHOCTH, CBS3aHHOH C BBICOKOTPaHCHIOPTaOeNbHOM KoMmmoHeHToH. Ilapamerpsl u,, D, g
BMECTE C MOCTYNUBIIEH KyMYJSTUBHOW aKTUBHOCTHIO Q MOAOHPAINCh YHCIEHHO B COTJIACHU C
MIPUHLIMIIOM HAaWJIYYIIEr0 COOTBETCTBUS YMIMPHUUECKUM JaHHBIM 110 €BKINA0BON HopMe. Ce30HHas
WIIM MHAs BapHalys 1apaMeTpoB u,, D, 4 HE IPUHUMANach BO BHUMaHHUE.

Pe3ynbrar uaeHtudukany Moaenu npeacTaBiieH Ha puc. 1. Pacxoxenue Mexay pacueTom
U U3MEPEHUSMHM, OUYEBUIHO, HE IPEBBINIAIOT TUIIMYHOW OTHOCHUTEIBHOW morpemHoctu ~25%,
CBOMCTBEHHOM AKCIIEIMIIMOHHON pagmomeTpuu. Ha puc. 2 i cpaBHEHHs NPENCTaBIEHBI TAKXKe
pe3ysbTaTl  MOJEIMPOBAHUS TUIIOTETUYECKOM CUTyallUH C XPOHUYECKHM  IOCTOSHHBIM
MOCTYIUIEHHEM CTPOHIIMSI 4Yepe3 IMOBEPXHOCTb B pPaMKaX CTPOro KOHBEKTHUBHO-AU(PPY3HMOHHOM
Mozenu [2]. OueBUAHO, CHyTaTh [BE COBEPIICHHO pa3JM4YHblE KapTUHbI Ha puc.l m puc.2
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HEeBO3MOXKHO. OTcroia cienyer, 4To B TeX CclydyasxX, KOrja IEepeXoAOM OJHOM KOMIIOHEHTHI
paZlnOaKTUBHOM PUMECH B IPYTYIO MOKHO NpeHeOpeyb, ABYXKOMIIOHEHTHAs! MOJIENIb MOKET JJaBaTh
IIPAKTHUYECKU IIPUEMIIEMBIE PE3YJIbTaThl IPOrHO3UPOBAHUS.

BeiBog. KonekTnBHO-11(p(y3HOHHAs MOJIENb MOXKET IPUMEHAThCS AJIs IPOTrHO3UPOBAHUS
JMHAMUKNA BEPTHUKAIBHOTO pactpeneneHuss Sr-90, eciu B Hee BHECTU IMONPABKH, CBSI3aHHBIE C
KOPPEKTHOH TOCTAaHOBKOM TpaHUYHOrO ycioBusi (u(0)=0) M C CYIIECTBOBAaHUEM (PHU3UKO-

XUMHUYECKUX (Qpakuuii paguoHyKIHAa, OO0JIaJalonuX pa3IiyHOW TpaHCHOPTaOeIbHOCTHIO.
B ornenbHBIX ciydasx Ha MHTEpBAJIaX MOPSAIKAa BPEMEHH IOypachajga MOXKET ObITh JOCTAaTOYHO
MIPEINIOJIOKEHUSI O CYIIECTBOBAHUU JABYX TaKUX (PpaKiuid.
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MATEMATHUYECKOE MOJAEJINPOBAHUE ®PACMEHTAIIUN U OBPA3OBAHMAA
MEJKOAUCHEPCHOU ®PAKIIUN YACTHUL ABYOKHUCH IJIYTOHMUSA-239
AAPAMUA OTJAYHN

Ocoser C.B.

DI'VII FOxcno-Ypanvckuil uncmumym ouogusuxu
2. O3épck, Yenabunckas ooracmo

clinic@subi.su

B pabore mnpexacraBieHbl MaTeMaTUYECKWE MOJEIU TOBEPXHOCTHOIO U OOBEMHOIO
paspyLIeHHs] 4acTHUIl ABYOKHUCH IUTyTOHHUSA-239 3a cueT NEHCTBUSA siep OTAAUM IIPU O-pacraje.
[lonyuyeHHblE TEOpEeTUYECKHE pe3yJbTaThl IPOTECTUPOBAHBl HA JIMTEPATYPHBIX JAHHBIX IIO
dparmentamuu wactun 2°PuO; u aucmepcHOCTH anb(a-aKTHBHBIX a’po3onieil MITyTOHHEBOTO
IIPOU3BOJICTBA.

Knrwouesvie cnoea: sapa oTnauM, IBYOKHCH IITYTOHMSA-239, AMCIEPCHOCTH a’pO30JIEH,
MaATEMAaTHYCCKUE MOACIIN, (bpaFMeHTaHI/IH.
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MATHEMATICAL MODELING OF FRAGMENTATION AND FORMATION OF FINE-
DISPERSED FRACTION OF PLUTONIUM-239 DIOXIDE PARTICLES BY RECOIL
NUCLEI

Osovets S.V.
Southern Urals Biophysics Institute, Ozersk

This is a report on mathematical models of surface and volume destruction of plutonium-239
dioxide particles due to effect of recoil nuclei following the decay of alpha-particles. Theoretical
findings were validated using literature data on fragmentation of 23*PuO; and dispersity of alpha-
radioactive aerosols used at plutonium production facilities.

Keywords: recoil nuclei, plutonium-239 dioxide, aerosol dispersity, mathematical models,
fragmentation.

B panee omyOnmmkoBaHHBIX paborax Dieitmepa [1-3] Obia pazpaboTaHa TCOPETHUSCKH U
3aTeM MOATBEpKJIEeHA IKCIEPUMEHTaIbHO MOJAENb ()parMeHTAIUsl YacTUI[ ABYOKHUCH IUTYTOHHS,
OCHOBaHHas Ha y4eTe NeHCTBUS sep oTaaun. B Hammx Gosee mo3aaux padboTax [4, 5] ObUI TpoBeIeH
aHaJIN3 HEKOTOPBIX JIOTIOTHUTEIBHBIX PE3YIbTATOB U CJIEICTBUMN, BRITEKAIOIINX U3 (JIeiiepoBCKOn
MOJIETIH.

L]envio Hacmosawezo uccredosanus ABIAETCS KPAaTKOE OMMCAHUE MATEMAaTHUYECKUX MOeNei
MMOBEPXHOCTHOTO U OOBEMHOTO Pa3pyIICHHS YaCTHUIl IBYOKHCH TUTYTOHHUS 3a CUET JCUCTBUS SACP
OTJaYH.

[ToBepXHOCTHOE pa3pylleHHe M YObIIb Macchl yacTun 2°PUO, 3a cuer obpa3oBaHHs
«arperaToB OTJa4M» MO>KHO OIKCATh CIEAYIOMUM Au(depeHInaIbHbIM ypaBHEHUEM:

dm K s
PRt (1)
re M — Macca JacTHIpl [T]; t — Bpems [cyTku]; S — momas moBepXHOCTH dacTHIsl [em?]; Ks —
KOHCTaHTa MPOMOPIMOHATEHOCTH, MMEIOMas Pa3sMepHOCTh [T/cM2-CyTKH].

Panee 6b110 OKa3aHo [5], 4To 1St chepruecKoil YacTUIIbI JBYOKHUCH TUTYTOHUS BeNUYUHY KS
MOYKHO BBIYUCIIHUTH IO (popmyiie:

An op

“ 12 )

)
31ech A — HOCTOSHHAS PaAMOAKTHBHOTO pacnaza [CyTKu™]; ' — cpeJHee YMCIIO aTOMOB BEIIECTBA
(«arperaT oTIaun»), HHKEKTUPYEMOE C IMOBEPXHOCTU YAaCTHIIBI OJHUM SIPOM OT/IAuM; O — Mpoder
A/[pa OT/IauM B JAHHOM BEIECTBE [CM]; p — INTOTHOCTH BemecTsa [r/cm?].

Oreifep SKCIEPUMEHTATFHO TIOKa3aj, 4TO NpPH «pacTBopeHuu» yactuil PuOz B Bome
HabmofatoTcs (GparMenTsl, cojepxkaime oT 50 g0 10* atomoB miyToHus-239, pachpeieneHue
KOTOPBIX TOMUYUHSIOCH CTeeHHOMY 3akoHy [2]. mst cooTBercTBHs KS 3KCIepUMEHTaIbHBIM
JIaHHBIM BEJIMYMHA " JOJDKHA paBHATHCS ~ 300 aromam 1w1yToHusa-239 [5]. C apyroii cTOpoHSI, eciu
JUTSI CPAaBHUTENIBHO OOJBIIMX YaCTHI] IBYOKHCH TUTYTOHUS-239 pa3pylleHue UCXOJHOTO MaTepraa
YaCTHUIIBl SAPAMU OTJaud MPOUCXOIUT MPEUMYIIECTBEHHO B 00beMe, a He BOIM3HM MOBEPXHOCTU
YacTHUIIbI, TO CKOPOCTh INEPEX0Ja €€ MacChl B «arperatrbl oTaauu» OyaeT MpONOpLUUOHAJIbHA HE
MTOBEPXHOCTHU, a BCEH Macce YaCTUIIBL:

dm

—=-K
ot v 3

=1

sgecy Kv = AN CKOPOCTh 00BEMHOTO pa3pyineHus dactuilbl PUO? siapaMu oTIauH.

Ecnu maccy obpa3yromuxcs BO BpeMEHH «arperaToB OTJaun» B 00beMe UCXOHON YacTHIIbI
JIBYOKHUCH IUTyTOHUA-239 0003HaunTh Kak ™ = 1-m u BeIpa3uTh B % OT UCXOJHOM MacChl YaCTHUIIBI
M, TO U3 ypaBHEHUs (3) MOTYyUHM:
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* m )
m,, =100 % —— =100 % [1—exp (- K, t)] 4)
m
C mnomoipl0 3TOM 3aBUCHMOCTH MOHO allpPOKCUMHUPOBATh JAMHAMUKY HW3MEHEHUs
OTHOCHUTEIILHOTO BKJIaJIa Pa3IMYHBIX IO JUCIEPCHOCTH ad3PO30JbHBIX (PAKIMI HA TUTYTOHHEBOM
npousBoACcTBe 3a 10-neTHuit nepuoa [6]. Pe3ynbrarsl pacuera npeacTaBieHbl HA PUCYHKE 1.
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Tone! HabnomeHHA
Pucynok 1 — JluHamMuKa OTHOCHTEIHFHO BKJIaJ[a a3PO30JbHBIX (PAKIUIA HA TUTYTOHHEBOM
MIPOU3BOJICTBE

U3 pucynka 1 BHAHO, 4TO TeopeTHUecKHe KpHBble oueHb xopomo (R%= 0.99) omuchiBaroT
JTUHAMUKY a’3p030JIbHBIX (Ppakiuii. CKOpOCTh 00BEMHOTO pa3pylIeHUs! («CTapeHus») adpo30Jiel Ha
IUTyTOHHEBOM NPOU3BOACTBE cocTaBuna BeamumHy KV = (0.282+0.010) roal. YuwurteiBas, uto
CKOPOCTH pacraza JuIs IIyToHns-239 coctapuser A = 2.85-10° rox! MOKHO OIEHHTH KONHYECTBO
atoMoB Pu-239 B onHOM «arperare oTaauM» MpU OOBEMHOM pa3pylIEHUU HCXOJHOM YacTHIIbI

n=0282/28 .10 °~10"
JIBYOKHCH TUTYTOHHS aTOMOB. JT0, O€3yCIIOBHO, TIpeABApPUTEIIbHAS OI[CHKA

BEPXHEH TpaHUIbl JAHHOM BEIMYUHBI, T.K. PEalbHO B HUCXOJHOM OOBEME YaCTHIBI HMPOHCXOIUT
TaK)K€ CJI0KHBIN MPOIECC MEPEKPHITUS Pa3pyILIAEMBbIX SAPaMU OTJAYd MUKPOOOHEMOB.

Taxkum 06pa3zom, MpeCTaBIECHHbIE MATEMaTHYECKHE MOJETH MTOBEPXHOCTHOIO U 00BEMHOTO
paspylLieHus] 4acTUll ABYOKHUCH IUIYTOHUA-239 sapaMu OTJaud B MEPBOM MPUOJIMKEHUU XOPOIIO
OIMCBIBAIOT UMEIOIINECS IMIIMPUYECKUE JaHHbIe U OyayT MOJIE3Hbl B AaJbHEHUIINX UCCIET0BAaHUIX
HE TOJIBKO B 00JIACTH SIICPHBIX TEXHOJIOTHI, HO U B 00JIaCTH paIuallMOHHON 0€30TaCHOCTH.
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Pa3BuTne aTOMHOIN TMPOMBINUIEHHOCTH 3aCTaBHIIO 33yMaThCs O MPOOJIEeMEe 3aXOpPOHEHUS
paanoakTuBHBIX 0TX0A0B (PAQO), 06beM KOTOPHIX MOCTOSHHO Bo3pacTai. Kpome 3Toro, B sIepHbBIX
Jep:kaBax ObLIM MPHHATHI HA BOOPY)KEHHE HAJBOAHBIC KOPAaOJIM M IOJBOJIHBIC JIOAKH (aTOMHBIC
MOJIBOJIHBIC JIOAKHU) C SACPHBIMH SHEPreTUYECKUMH YCTaHOBKaMH, 000PYJOBaHHBIMU PEAKTOPAMU,
OCHAIIICHHbIE PEAaKTOpaMM, padOTaOIKME Ha SHEPrUU LIETIHON peaklUuu AEJCHUS sijipa. Y YeHbIMU
JIB®Y u JIBO PAH nocrarnena 3aaua pa3paboTaTh COBPEMEHHBIC TEXHOJIOTHH, 00ECIICUNBAOIIIHE
paauanuoHHy0 Oe3omacHOCTh [IpuMopbs W BiamuBocTOKa MyTeM OKOHYATEIIBHOW YTHIIH3AINH
HAKOIUICHHBIX KHUJAKHX PaJAOAKTUBHBIX OTXOJIOB, OYMCTKOW U peabHIMTaIMeil 3arps3HEHHBIX
PaIMOHYKIIMJAMU W TOKCHUYHBIMH DJJIEMEHTAaMH NPUPOJIHBIX 00beKkToB. (OCHOBHas 3ajayda
3aKJII0Yanach B MOMCKE U pa3pabOTKe MEPCIEeKTUBHBIX COPOILIMOHHBIX MAaTEPUAJIOB JJIsl U3BJICUCHHUS,
KOHLEHTPUPOBAHUS, pa3/ieieHus] Haubojee omacHbIX paauoHykiauaoB u3 JKPO mopckoil Boabl:
137Cs 1 90Sr. DTOT MaTepua nperocTaBuT HH(GOPMAIHIO 00 OCHOBHBIX TEXHOJIOTUAX MepepaboTKU
pasaMoaKkTUBHBIX 0TX010B Ha [lansHem Bocroke.

Kniouegvie cnosa: panoakTHBHbBIE OTXO/bI, IepepaboTKa, MOpcKas Boja, JlansHuilt BocTok.

PROBLEMS OF RADIOECOLOGY OF THE WORLD OCEAN
Patrusheva O.V., Tananaev |.G.

Far Eastern Federal University, Vladivostok
OTI NRNU MEPhI, Ozersk

geokhi@mail.ru

The development of the nuclear industry made us think about the issue of the disposal of
radioactive waste (RAW), the volume of which was constantly increasing. In addition, surface ships
and submarines (nuclear submarines) with nuclear power installations equipped with reactors
operating on the energy of the chain reaction of nuclear fission were adopted in the nuclear states.
The scientists of FEFU and FEB RAS are tasked to develop modern technologies that ensure radiation
safety of Primorye and Vladivostok by final disposal of accumulated liquid radioactive waste, by
cleaning and rehabilitation of natural objects contaminated by radionuclides and toxic elements. The
main task was the search and development of promising sorption materials for extracting,
concentrating, separating the most dangerous radionuclides from sea-water LRW: 137Cs and 90Sr.
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This material will provide for the information on the main technologies for processing radioactive
waste in the Far East.
Keywords: radioactive waste, processing, sea water, Far East.

Pa3BuTne aToMHON NPOMBIIUIEHHOCTH 3aCTaBWJIO 3aJyMaTbCs HaJl BOIPOCOM YJAJIECHUS
pannoakTuBHbIX 0TX010B (PAO), 06beM KOTOPBIX MOCTOSHHO Bo3pactan. K ToMy ke B sIepHBIX
Jep:kaBax ObUTM NPUHATHL HA BOOPY)KEHHE HAIBOJHBIE KOpabimu W moasogHblie snoaku (AILI) c
SJICPHBIMU HHEPTeTUYECKUMH (CHIIOBBIMH) YCTAaHOBKaMM, OCHAIIEHHbIE PEaKTOpamMH, paboTaroiiye
Ha SHEPruu LENHOW peakuuu naeieHus sapa. JKuakue paanoakTUBHBIE OTXOJbl, COAEpIKalue
Mopckyto Boay (JKPO ¢ MB), BO3HUKAIOT B ITpoLiecce SKCILTyaTallui, PEMOHTA U YTUIIM3ALUU CY10B
C SIIEPHBIMU 3HEPreTUYECKUMU ycTaHOBKaMu (SI10V) B ype3BbIYalHBIX CUTYyalUsX, a TaKXKe INPU
aBapusix Ha ADC, pacmojiO)KeHHBIX B MpUOpekHOH 30He. CioxkHOCTh mepepabotku JKPO,
cogepkaux MB, rmaBHRIM oOpasom ompenensercss Tpems (akropamu: (1) BBICOKUM
coseconepkanreM BIUIOTh 10 30 r/m; (2) ClHOXKHBIM PaAMOHYKIMJIHBIM COCTaBOM, COJEpIKalleM
TPYJHOU3BJIEKAEMbIE PATUOHYKIUAB; M (3) BBICOKOH AaKTHUBHOCTBIO TpeOyIOIIME MEpPHI 110
o0ecIeYeHnIo 3aluThl NepcoHanta Ha npousBojcTBe. OcobenHocTH xummuueckoro cocraa JKPO c
MB cBsi3aHa ¢ OrpaHU4YeHHEM BBIOOpa OTPaOOTaHHBIX HA MPAKTUKE METOAOB OOPAICHUS C HUMHU:
JUCTUIUIALMS, OOpaTHBIA OCMOC U MOHHBI OOMEH 3a CYET BBICOKOI'O COJIECOAEpKaHUs. YUEeHbIMU
JABO®Y u UX JBO PAH nocraBneHa 3amaya pa3paboTaTh COBPEMEHHBIE TEXHOJIOTHH,
obecrieynBamIMe pajvalMoHHYy0  Oe3omacHocTh [Ipumopbss u  BiaguBocToka myrem
OKOHYATEJIbHOT'O y/1aJI€HHsI HAaKOIIEHHBIX KuAKuX PAO, ouncTkoil 1 peabunuranuei 3arpsi3HeHHbIX
PalMOHYKJINAMH U TOKCUYHBIMU 3JIEMEHTaMU IPUPOAHBIX 00bEKTOB. [ TaBHOM 3a1aueit cTan HOUCK
M HapabOTKa IMEPCIEeKTUBHBIX COPOLMOHHBIX MAaTEpPHAJIOB JJIsl W3BJICUCHUS, KOHIEHTPUPOBAHUS,
Beiienenus 13 JKPO Ha 0cHOBE MOPCKO# BOJIbI HanbosIee OnacHbX paxunonykiunos: 3'Cs u *°Sr. B
HACTOSIIEe BpPeMsl HAKOIUICH 3HAYUTENbHBIA ONbIT 1o oOpamenuio ¢ XKPO ¢ MB na JlanmpHem
Bocroke P®. PaccmoTpum npobiaembl COPOLIMOHHOTO BBIJENEHHS OTAEIbHBIX PAJAMOHYKIMIOB U3
XPO, conepxamux MB.

Pannonyknuasl nesus. TexHonoruu BbaeneHUs paguoHykiunoB uesus u3z XKPO ¢ MB
coJiep’kaT Kak HOHOOOMEHHBIE, TaK U MeMOpaHHble MeTobl. Ha nepBoii cTaauu B CBSI3U ¢ HU3KUMU
KO3(QPHUIUEHTAMH OYUCTKH OT PATUOHYKIUAOB I€3Usl TEXHOJOrHs TpeOyeT HCIOIb30BaHHE
CEJIEKTUBHBIX copOeHTOB. Kak mpaBuiio, npuMeHsoTcs GpeppolnaHuaHble COpOEHTHI, 001aiatolme
HauOOoJbIIEH CENIEKTUBHOCTBIO K PAJMOHYKIMIAM 1ie3ust Ha (oHe OONBIINX KOHLEHTpAIMi HOHOB
HaTpust M Kaius. Pa3nuuHOro poja LEONUTHI M LEOJUTONOAOOHBIE COPOEHTHI, K COXAJICHUIO,
MOKa3bIBAlOT 3HAYUTEIBHO MEHBIINE KOX(PQHUIMEHTH! pa3/iesIeHus] B MOPCKOM BOJie, U HE MOTYT
o0ecneunTh IIyOOKYI0 OYUCTKY MOPCKOHM BOJABI OT PaJUOHYKINAOB Lie3us. llpuMeHeHue Takux
MaTepuanoB A ogHocraauitHon ouncTtk JKPO ¢ MB oT pannoHykinaoB 11€3us BO3MOYKHO JIMIIb
IIpU HEBBICOKOW AaKTUBHOCTH OTX0J0B. B mocnennee Bpemsi Bce OoJblllee 3HAUEHHE CTald
npuoOpeTaTh CeleKTUBHBIE (DEeHON- M Pe30pUUH(OPMAIBIETHAHBIE CMOJIbI, UMEIOLIHE BBICOKYIO
CEJIEKTUBHOCTh K PaJUOHYKIMAaM Le3us B obOnactu Oonbiinx 3HadeHui pH. CymiecTBeHHbIM
MPEUMYIIECTBOM JAaHHBIX MaTepUAJIOB SABISETCA TO, YTO COPOLUS PaJMOHYKIMIOB II€3Hsl HAa HUX
oOpatuMa M JecopOLMI0 MOKHO JIETKO OCYIECTBUTh pe3KUM CHUXeHueM pH perenepupyrouiero
pacTBopa.

Pagmonyknunapel crponuus. Hanbonee mepcrneKTUBHBIME B HACTOSIIEE BpPEMS CUMTAIOTCS
KPUCTAJUNINYECKHE CUITMKOTUTAHATHI, 00J1aAato1ie O0IbIIoN eMKOCThIO 110 OTHOIIeHuIo kK Ca u Sr, u
MOJTy9aeMbIe METOJIOM THAPOTEPMAILHOTO cuHTe3a. [t pemenus mpobiaemsl ynanenus Sr uz MB
UCTIOJNIB3YIOT COPOLMOHHO-pEareHTHhIE CHCTEMBbI Ha OCHOBE aMopdHoro cuimkara O6apus BaSiOs,
KOTOPEIii MOTy4aeTcs B pe3yabTaTe 301Ib-Tellb Mepexo/1a, HHIYIIHPOBAHHOTO BBEICHHEM HOHOB Ba?"
B pactBop NazSiOz. OOpa3yromuecs BEICOKOMOPHCTBIE MATPHUIIBI COIEPKAT OOJBIIOE KOJIUYECTBO
obMenHBIX Ba?*, crmocoOHEIX 006pa3oBBIBaTH HepacTBOpuMEIe ocagku BaSOs ¢ SOs* -ammoHamu,
cogepxkamumucs MB. M3meHeHune ycinoBuil 30ib-T€Ib IE€peXxofa W BBEIEHUE B  301b
MOAU(PUIMPYIOMKX J00aBOK MO3BOJISIET BapbHUpPOBaTh CBOWMCTBA IMOJIy4aeMbIX MaTpul] Peakius
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BaSiOs ¢ SO+% -uonamu MB IpHBOJMT K 3HAYUTENHHOMY H3MEHEHHIO CEEKTHBHOCTH H3BIICUEHHUS
Sr u3 pacTBopoB cozeprkaiux noHsl Ca. [Iponecec o6pa3zoBaHus 0CaIKOB B IOPUCTOM cpesie CUiIMKarTa
Oostee moapoOHO omnucan B padote. K Henoctarkam BaSiOs oTHOCHTCS HU3Kast THAPOMEXaHUYECKast
IIPOYHOCTh NPH HCIOJIB30BAaHUM B KauecTBE (PHIIBTPYIOIIEro Marepuana. Penienunem mpobiembl
SIBJSICTCSl TIOJTy4EHHE KOMIIO3UIIMOHHOTO Marepualia, B KOTOPOM akTHBHBIA KOoMIOHEHT (BaSiOs)
NIEPEBOIUTCS B TPaHYIMPOBaHHYIO GpopMy. J[1s1 KoOMOMHMPOBAHHOTO U3BJIEUEHUS paJuOHyKInI0B CS
1 SI' ¢ BBICOKMMHU KO3 GUIIMEHTaMH OYHCTKHA 13 MB HCHOIB3yI0T KOMITO3UIIMOHHBIN MaTepral Ha
ocHoBe BaSiOz u pe3opunmHdopManbIeruIHbIX CMOJI B KadyecTBE. YIOMSHYTHIE KOMIIO3UTHBIC
MaTepuaibl MOTYT HaWTH mpumeHenue i nepepaborku JXKPO na ADC «Dykycuma-1», rue
00paTHO-0CMOTHYECKHE KOHIIEHTPATHI ABJISAIOTCS. OCHOBHON IIPOOIEMOIl JIOKaTM3a|K [TOCIIEeICTBUHI
KaTtacTpo(bl.

Paguonyknuael nepexoaHblx MetawioB. OddektuBHas ouuctka MB  or  gaHHBIX
PaAMOHYKIIUJIOB BO3MOXHA METOJAMU COOCAXKJEHHUS, HAlpUMEP C THAPATHUPOBAHHOM JIBYOKHCBIO
Mmaprasua. Onucana copOIMOHHO-PEeareHTHasl cucTeMa Ha OCHOBE aKTMBUPOBAHHBIX YITIEPOIHBIX
BOJIOKOH M IlepMaHraHarta, nosupyemoro B MB, mno3Bossomas opraHu3oBaTb OYHMCTKY B
JUHAMUYECKOM pEeXHME, MCKIoYas ocaauTelbHble EMKOCTH. TakuMm ke 00pa3oM MOXKHO
OpraHu3oBarh ouucTKy MB 0T yacTull TOIIMBHON KOMITO3ULIMU U PAIUOKOJUIOU OB TPAHCYPAHOBBIX
teMeHToB (TYD). OnHako y JaHHOTO BapHaHTa HAJIMYECTBYIOT OTpPaHUYEHMs, CBSI3aHHbBIE C
BO3pPaCTaHUEM THJIPOJUHAMHYECKOIO COINPOTUBICHUS KOJOHKH. B HEKOTOpoW cTemeHu -3To
OrpaHUYMBaeT BO3MOXKHOCTH METOAA Ul CIIy4aeB, KOrja TpeOyeTcss He TOJIbKO BBICOKasl CTEHECHb
ounctku KPO ¢ MB, HO ux Oosiplie COOTHOLIEHUS K 00BEMYy OOpa3yroIIUMCs TBEPABIX
paanoaktuBHBIX 0TX0/10B (TPO).

B 2016 r. Ha OCHOBaHMH MMEIOIICHCS JINTEPATYPHI U OMBITa padOT B 00JacTH 0OpaIeHus ¢
KPO cnoxnoro cocraBa cuwiiamu Mucturyra xumuu JIBO PAH u IBOY na AO «/IB3 «3Be3na»
CO3/laHa THJIOTHAS YCTAHOBKA COPOIMOHHO-PEAreHTHOW MepepabOTKH PaauOaKTUBHBIX OTXOOB,
cogepxkaux MB u HedrenmpoaykTsl Ha ypOBHE, MNPEBOCXOMSIIEM H3BECTHBIE IE€pPEIOBbIE
TEXHOJIOTUU TepepadOTKH JAaHHOTO TUIA OTXOAOB. PerieHune mnocTaBiIeHHOW 3agadyud  ObLIO
JOCTUTHYTO HCIIOJIb30BaHUEM HAaHOCTPYKTYPHUPOBAaHHBIX a/1cOpOEHTOB JUIATEIBHOTO
HCIIOJIb30BAaHUsA, CIHOCOOHBIX BOCCTaHABJIMBATh CBOIO COPOLIMOHHYIO AKTHUBHOCTH IOCPEICTBOM
HECJIOKHOU pereHepauuu. Kpome TOro, mpu NOBTOPHOM HCIOJB30BaHWM OYMILEHHBIX BOJA U
npoaykroB nepepabotku KPO cymiecTBeHHO CoKpamaroTcsl 3aTpaThl Ha BOJONOTpeOJIeHHE U
BOZOOTBEEHNE. BMecTe ¢ TEM CONMM TSHKENBIX METAJUIOB MMEIOT 3HAUUTEIbHYIO LIEHHOCTh, H UX
U3BJIEYEHHE U TIOBTOPHOE MCIOIb30BaHUE U3 OTPAOOTAHHBIX AIEKTPOJIUTOB B IPOU3BOJICTBE MOXKET
JaTh 3HAYUTEIbHBIN SKOHOMHUYECKUI 2P dekT. B mporecce peMOHTa U yTHIN3alUK 00pa3yroIuecs
KPO nHakamimMBaroTCs B MOHXIOCAaX COOTBeTCTByromMXx I1exoB /IB3 «3Be3ga» M B IUIaBy4yHX
emkocTsax [TEK-50 u (nnm) mmanupyemoit k nocrpoiike emkxoctu ITEK-200. IIunoTHast ycraHoBKa
MMEET XOpolryro pedepeHTHOCTh mpu obpamieHun ¢ takoro Tunamu JKPO Ha obOwvektax JIBILI
«PocPAO» u coctont u3 18yx moxaysieit: moayns ounctku JKPO (MO) u Moaysbs IeMEHTHPOBAHUS
(ML), a Tak *e KOMILIEKT TPaHCIIOPTHO-TEXHOJOTrH4YecKoro oobopynoBanus. MO npenHa3HaueH s
BbInosHeHUsT ouucTKU JKPO 0T pa3HOOOpa3HbIX 3arps3HEHH: MEXaHHYECKUX; He(TEeNpOIyKTOB;
KOJUIOMIHBIX YaCTHI] C MOCIEAYIONEeH OYUCTKON OT PalMOHYKIUIOB Ha COPOILIMOHHBIX (PUIBTPax U
OT XMMMYECKHX 3arps3HEHUIl Ha YCTaHOBKax oOpaTHoro ocmoca. MILI mnpenHasHaueH ams
3aKJIIOUYEHHS B LEMEHTHYIO MaTpHUIly OTXOJOB B BHJE paccojia, MOJydyaeMOro Ha YCTaHOBKax
obpatHoro ocmoca.BeneTcst paboTa Mo CO31aHUI0 COBPEMEHHOM ycTaHOBKH 10 nepepabdotke JKPO,
coJiepKaImx MOpPCKyro Boay u HedrenmpoaykTsl Ha AO «/IBL «3Be3mar.

Pabora BbImosHEeHa Mpu (pUHAHCOBOM MojepkKe rpaHTa Poccuiickoro HaydHoro ¢onaa (poeKT
Ne14-50-00034)
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N3YUEHUE COPBEIIMU PAJIAA U TOJIOHUS HA TOHKOCJIOHMHOM JUOKCHJIE
MAPI'AHIOA

Cemenuies B.C., Tomamosa JI.A.

Ypanvckuil gpedepanvuwiii ynusepcumem umenu b.H. Envyuna
2. Examepunbype

tomashoval@yandex.ru

B nanHoi pabote Oblia n3ydeHa copOms 210p( i 223Ra TOHKOCIIOWHOM JHOKCHJIE Maprasiia,
HAaHECEHHOM Ha IUIOCKYIO TOUIOKKY u3 Tpuanerarnenonodsl (MnO2-TALl) ¢ mocnemyrommm
HEMOCPEACTBEHHBIM  alib(pa-CIEKTPOMETPUYECKUM  HU3MepeHueM  oOpasua.  Pe3ynbpraThl
OKCIIEPUMEHTOB T[OKa3alld, YTO paiuii COpOMpYyeTcs 3HAYMUTEIBHO JIydlle, YeM IOJOHUM:
MakCcHUMaJbHble CTeneHH copOuuu coctaBuian npumepHo 80% u 12% coorBercTBeHHO. Bpems
JOCTHXKCHHSI COPOITMOHHOTO PABHOBECHS JUIsl JaHHBIX YCIIOBHH COCTaBWIO NMPUMEPHO | CyTKH.
Kpome Toro, ycraHoBieHo, 4TO copOuus paguss U TOJOHHUS OOYCIOBJIEHA pPa3IUYHBIMU
MEXaHH3MaMH, 4TO MIPUBOIUT K PA3IMIHOMY Ka4eCTBY allb(ha-CIIEeKTPOB IS 3TUX PAIHOHYKIIH]IOB.

Knroueswvie cnosa: copounus, Ra, Po, anbda-cnekrpomerpus, kuneruka, [LTITIB.

STUDY OF RADIUM AND POLONIUM SORPTION ON THIN-LAYER MANGANESE
DIOXIDE

Semenishchev V.S., Tomashova L.A.
Ural Federal University, Yekaterinburg

tomashoval@yandex.ru

In this work 2°Po and ?2®Ra sorption was studied by thin-layer manganese dioxide precipitated
onto a flat disk of cellulose triacetate (MnO2-TAC) followed by direct alpha-spectrometric
measurement of the sample. The results have shown that radium was adsorbed much better than
polonium: the maximum degree of sorption was about 80% and 12%, respectively. The time to
achieve the sorption equilibrium for these conditions was approximately 1 day. In addition, it was
found that radium and polonium sorption occurred due to various mechanisms resulting in different
quality of alpha spectra for these radionuclides.

Keywords: sorption, radium, polonium, alpha spectrometry, kinetic curves, FWHM.

CornacHo pexomennanusm MKP3 npennonaraercss oquHaKoBbId HOIX0A K HOPMUPOBAHUIO
TEXHOTE€HHBIX W NPUPOJHBIX PAJUOHYKIHUIOB. B wacTHOCTH, 3TO BBIpaXkaeTcsi B IOBBIILIEHHOM
MHTepece K KOHTPOJIIO ¥ HOPMUPOBAHUIO TAKMX PAAHOTOKCHYHBIX MIPUPOIHBIX H30TOMOB Kak 222Rn,
226,228Rq 210pp 210pqg 232Th 22TAc 238 iy 1.1, B MPOJYKTaxX MUTaHUs U TUThEeBOM Boje. Ha xadenpe
PaIMOXMMHH U TPUKIAAHON sKooruu Yp®@Y ans aHanusza anb@a-u3iaydarolluX W30TONOB paaus
OBbUI MPEJI0KEH METO COPOIIMM Ha TOHKOCIIOMHOM JIMOKCH/IE MapraHila, HAHECEHHOM Ha IJIOCKYIO
MOJIOKKY W3 TpuaretaTie/ntono3sl (MnO2-TALl) ¢ mocnenyrommM HEMmOCpeACTBEHHBIM allb(da-
CIEKTPOMETPUYECKMM u3MepeHneM oOpasma. I[lpu 3ToM JMOKCHJ MapraHia He sBJISETCS
CEJIEKTUBHBIM COPOSHTOM JUTSI pajivsi 1 MOKET Tak)Ke COpOMPOBATh APYyTHe alb(a-u3TydaTesn.

Cpenu KpuTepueB, BIUSIOMMX Ha aHAJIN3 aKTUBHOCTH allb(ha-u3TydaTesieil MOKHO BbIJICIUTh
XUMAYECKHI BBIXOJl aHAJUTAa W KAa4eCTBO IOJy4aeMOTo alib(ha-CrieKTpa, OCHOBHBIM HapaMeTpoM
KOTOPOTO SIBJIIETCS] IMPUHA NHKa Ha rosioBuHe BeicoThl (ILITIIIB), 3aBucsIas npeuMyIiecTBEHHO
OT TOJIIUHBI alTb(a-UCTOYHHKA.

B nanmoii pabote 6bia uzydena copbuus 21°Po u ?°Ra na mienxe MnO2-TAII Ha puc. 1
MPEJICTaBIICHBl KMHETHUYECKUE KPHBBIE COPOLMU pagusl W TOJOHWS, MOJYYCHHBIC B CIEAYIOIIMX
YCIOBHUAX: TIOMmAs obpasua — 5 cM?, 06beM pacTBopa — 50 mi, pH = 6.
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Pucynok 1 — Kunerndeckue kpuBble copoMu paaus v nojonus Ha ruienke MnO2-TAIL]

Pe3ynbpTaThl 5KCIIEPUMEHTOB IOKAa3aJId, YTO pajuil cOpOUpYyeTCs 3HAUUTENIBHO JIydllle, YeM
MOJIOHUH — IOCTUTHYTHIE MaKCUMAJIbHBIE CTETIEHH COPOIMU COCTaBHIN MpuMepHO 80% i pagus u
12% nns nononus. Bpems noctuxkeHus copOLIMOHHOTIO PABHOBECHS JUISI IaHHBIX YCIOBUH COCTaBHIIO
pUMEpPHO 1 CyTKH.

B 10 xe BpeMs ObLIO YCTaHOBIEHO (CM. pHC. 2), UTO NPH JJIUTEIBHOM KOHTAaKTE IUICHKU
MnO2-TAL| ¢ pacTBOpoM MHOCTENEHHO HpoucxoAuT yBenudenue BenmuuHbl LUTITB mis mukos
panusi, B To Bpems Kak Juid nuka rnosionus LITITIB ocraercs npakTnyecky MOCTOSHHOM U JOCTaTOYHO
OJIM3KO K MUHUMAJIPHOW BEJIMYWHE, CBSI3aHHOW C ammapaTypHbIM paspemeHueM (= 40 — 50 k3B).
VYiuupeHue nNukoB pajgusi MOKHO OOBSICHUTH TE€M, YTO MPU COpOLUH MporcxouT auddysus panus
BHYTPb IIOPOBOT'0 MPOCTpPaHCTBa (ha3bl TUOKCHAA MapraHiia, 4YTo NPUBOJUT K TOPMOKEHUIO anb(ha-
YacTHUILl paJusl U €ro JOYEPHUX MPOJIYKTOB paclajia BhILIEIEKAIMMHU CIOSIMU OKCUAA MapraHia. B
TO e BpeMs noctosincTBo LUIIIB mms monmonust ykasplBaeT Ha TO, YTO MOJIOHUHM ajcopOupyercs
TOJIBKO Ha TMOBEPXHOCTH COpOMpYOLIel IUIEHKH, YTO M OOYCIIOBIMBAET €r0 MEHBUIYIO CTENEHb
copOIuu.

Umnynbcebl

T RTTITE AT

Pucynok 2 — Anbda-cnektp 210Po (5,3 MsB) u 223Ra (5,7 MaB) (¢ goyepHuMHU TpOAYKTaMHU
pacmnaga), copbupoBanHbiX Ha miieHke MnO2-TALL; Bpems copOuum — 4 4

Takum 00pa3om, OBUIO YCTAaHOBJICHO, YTO ONTUMAIIBHOE BPEMsI COPOIMH pajaus Ha IUICHKE
MnO2-TAL] cocraBusier 1 cyTku, mpu 3TOM cTeleHb copOIuu paaus coctasiseT 75 — 80%. Kpome
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TOr0, YCTaHOBJICHO, YTO COp6LII/IH pagus U MOJIOHUA O6yCHOBJICHa pa3iInUHbIMU MCXAaHU3MAMHU, YTO
IIPHUBOJUT K pas]IM4YHOMY Ka4C€CTBY aﬂb(ba-CHeKTPOB JJIA OTUX paAUOHYKIIA10B.

OLEHKA B3PbIBOIIOKAPOBE3OITACHOCTHU COPBEHTA TOKEM-200,
INPUMEHSAEMOI'O HA PAIMOXUMHUYECKOM ITPOU3BOJCTBE

Tarapaukosa FO.M.

O3épckutl mexunonoeuvweckuti uncmumym — gunuan HUAY MUDU
2. O3épck, Yensbunckas obracmo

yulianauka@yandex.ru

BeinosnHeHs! 3KCIepUMEHTHI 10 OLIEHKE B3pbIBoIokapode3onacHocTu katnoHuta TOKEM-
200, naxopsmierocst B TPEX Pa3IMYHBIX COCTOSHUSAX (CyXOW, HAOyXIIHMid B CIaOOM a30THOKHCIIOM
pacTBope, HaOyxmwmii B JecopOupyromeM pactBope). IIpu nmomomu TepMoOrpaBUMETPUUYECKOrO
aHalIM3a, OCYIIECTBIEHHOTO HAa COBPEMEHHBIX NpuOOpax, ObUIM ONpENeNCHbl IapaMeTpHl,
HEOO0XOAMMBIE JJIs1 KOHCTPYKIMOHHOTO pacyera M Oe30MacHOM SKCIUlyaTallud COpOLMOHHON
KOJIOHHBI.

Kniouesvie cnosa: B3PBIBOIIOkKApO0E30MaCHOCTb, KaTHOHHUT, copOeHT,
TEPMOTPAaBUMETPUUYECKHUM aHAIIN3.

ASSESSMENT OF EXPLOSION SAFETY OF SORBENT TOKEM-200 USED IN
RADIOCHEMICAL PRODUCTION

Tatarnikova Yu.M.
OTI NRNU MEPhI, Ozersk
yulianauka@yandex.ru

Experiments have been performed to assess the explosion-fire safety of the cation exchanger
TOKEM-200, which is in three different states (dry, swollen in a weak nitrate solution, swollen in a
desorption solution). With the help of thermogravimetric analysis performed on modern instruments,
the parameters necessary for structural calculation and safe operation of the sorption column were
determined.

Keywords: explosion fire safety, cationonite, sorbent, thermograinmetric analysis.

bezaBapuiinas u OezonacHas paboTa J1I000ro XUMHUYECKOT0 MPOU3BOJICTBA 3aBUCUT OT psla
(bakTopoB:  (UBMKO-XMMHYECKHX  CBOMCTB  MHCIOJB3YyEMbIX  MPOAYKTOB,  IapamMeTpoB
TEXHOJIOTUYECKUX MPOIIECCOB, KOHCTPYKIMH U HajiexHOCTH o0opyaoBanus u KUIIL, adpextuBHOCTH
MPOTUBOABapUMHBIX MeporpusaTHil [3]. Bece aTu (akTopsl MOTYT M JTOJKHBI YUUTHIBATHCS €Il Ha
CTaJIH UCCIIEI0BATEIbCKUX H ONBITHO-KOHCTPYKTOPCKUX paloT, a TaKkxKe MpU pa3paboTKe MPOEKTOB
1 KOHCTpyupoBaHuu obopynoBanwus. st obecrieuenus BIIb xuMuuecknx mpous3BOJACTB TpeOyeTcst
riy0oKOe M3y4YeHHE MOTEHIHAIBHBIX OMACHOCTEH KaXKJI0ro XMMHKO-TEXHOJIOTHYECKOIo IMpolecca
WJIY COCTABIISIFOLIUX €T0 ONepanui.

OneHka B3pBIBOONACHOCTH XHMUYECKUX IPOM3BOACTB M OTIENbHBIX OINEpalyil JOJKHA
OCHOBBIBATHCSI HA COOTBETCTBYIOIIMX XapakTepucTukax BIIb nmpruMeHseMbIX XMMUYECKNX BEIIECTB
U X cMecell. XapakTepucTuku MOryT ObITh npeacTaniensl B OCT, TY u npyrux nokymentax. [lpu
WX OTCYTCTBMM B JOKYMEHTax WJIM CIPAaBOYHON JHUTEpaType OHHM MOTYT OBbIThb pacCUUTaHbI
CYIIECTBYIOIIMMH CITIOCOOAMU HITU OIPEesICHbl SKCTIEPUMEHTAIIBHO.
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N3zyuaembiit B pabore copOent, cormacHo ['OCT, OTHOCHTCS K TBEpIAbIM MaTepualiaM.
OCHOBHBIM TIOKa3aTeleM I0KapOB3pPHIBOOE3OMACHOCTH Ui HHUX SBJISETCS CIHOCOOHOCTh K
9K30TEPMHUUYECKOMY pPAa3JIO0KEHUI0 U YCIOBHMSI BO3HUKHOBEHHS XHMHUYECKOW 3SK30T€PMHYECKOMN
peakuuu [4].

CopOeHThI OTHOCAT K MOTEHIMAJIBHO MOXKAPOB3PHIBOOMACHBIM MaTepHajiaM, Tak KaK IpH
MIPOBEJICHUHU C HUMHU TEXHOJIOTHUECKUX Orepanuil paanoxuMudeckoro npoussozctsa (PXIT) moryr
00pa30BBIBATHCS TOPIOYME Ta3bl, CMECH OPraHMYECKUX BEIIECTB M BOCCTAHOBUTENICH C a30THOM
KHCJIOTOMH 00 HUTpaTtamu [1].

st yctaHOBJIEHHS MPEENioB 0€30MacHOro ucnoiab3oBanus Marepuana B PXII ucnonb3yror
SKCIIEPUMEHTAJILHO OINpe/AeNicHHbIe 3HAYEHMs [OKa3zaTeled Mo)KapoB3pbIBoOMacHocTU. HMx
MIPUMEHEHHE B KAYECTBE MPECIIOB 0€30MaCHOCTH IKCILTyaTallii TpeOyeT cBoero 000CHOBAHHUS, YTO
00YCIJIOBIICHO CIIEIYIOIUMH 00CTOATENbcTBamMu [1]:

1) Pasnuume cocraBa pealbHBIX TEXHOJIOTMYECKUX CPEJ  XUMHKO-TEXHOJOTMYECKUX
npoueccoB PXII u cocraBa 00pa3iioB, HUCMONB3YEMbIX ISl OMpeleiIeHus] 3HAUCHUN ToKa3aTenei
105KapOB3PbIBOOIIACHOCTH;

2) Paznuuue ycCIOBHI OCYIIECTBICHUS XHUMUKO-TEXHOIOrHueckux mpoueccoB PXII u
YCJIOBUH OIPEIEIICHNS 3HAYEHUH IT0Ka3aTelIel 0KapOB3PbIBOOIIACHOCTH.

OTH 0COOEHHOCTH MPUBOJAAT K HEOOXOJMMOCTH y4eTa BKJIaJa MpUMeceil U paluOHYKIUIOB B
orpenieNiieMble 3HAYCHHUs MOKas3aTeled I0KapoB3pPHIBOONACHOCTH. B oTnuume oT 00pasmos,
COJIep>KalINX OrPaHUYCHHBIH HA0Op KOMIIOHEHTOB, TEXHOJIOTUYECKHE CPEIbl MPEICTABISIIOT COO0M
MHOTOKOMIIOHEHTHBIE cucTeMbl [3]. YacTh 3TUX KOMIIOHEHTOB MOKET CYILIECTBEHHO BJIMATH Ha
Mepexo/1 MPOoIecca B CaMOYCKOPSIOUIUIICS 9K30TEPMUUYECKHI PEKHUM, BHICTYIIAs KaTaIU3aTOPOM.

B nannoit pabore mccnemyrorcsi oOpasibl, KOTOpbIE HE COIEp)KaT PaJuOHYKIUIBI M HE
MOJIBEpraroTcsi OONY4eHHUI0, B TO BpeMs KakK BIMSHUE PAJAUOHYKIUIOB HAa M3MEHEHHE 3HAUCHUI
nokasateneit BIIB BemecTs BechbMa CyIIECTBEHHO W UM HEJNb3s npeHedpeub. Benencreue mpouecca
paauonusza KUAKOW (a3sl MOTYT OOpa30BBIBATHCS XUMHUYECKH AKTUBHBIC YACTHIIBI, PaTUKAIIbI,
HaKaIJMBaThCS BBIJIEISIFOTCS B3PHIBOOMIACHBIE Ta3bl.

OKclepUMeHTalbHbIE JTaHHBIE CBHUJETEIBCTBYIOT O TOM, YTO MOHHMT B HHMTpaTHOH (opme,
HarpeBaeMblil CBbIIIE HEKOTOPOU MpeieIbHON TeMIepaTyphl (TeMIIepaTypbl CaMOBOCIITIAMEHEHMS) B
OTKPBITOM CUCTEME UCIIBITHIBAET TEIIIOBOM CABUT (B3pBIB).

Benuunna Temnepatypsl CaMOBOCIIAMEHEHUSI COPOEHTOB 3aBUCHUT OT psifia (hakTopoB: popma
copbenra; mapka copbenrta; Oobem copoenra; [IpeaBapurtenbuas oopadbotka [5].

BcenencrBue mopucTtoil CTpyKTYphl COPOEHTOB, paclpeielieHue OKUCIUTENEH U TOpIouuX
KOMIIOHEHTOB B COPOILIMOHHBIX CMECSX JOCTATOYHO PABHOMEPHOE M MOBEPXHOCTh KOHTAKTa HMX
BEChbMa 3HAYMUTEIbHAS. DTO CO3/IaeT OJIaronpusTHbIE YCIOBUS Ul Pa3BUTHUS B COPOIIMOHHBIX CMECSIX
OKHCIIUTEIbHBIX (BOCCTAHOBHUTEIbHBIX) MPOLIECCOB, MPUYEM HHM3Kasi TEIUIONPOBOAHOCTh COPOESHTOB
MIpeIONpPeeIseT BO3MOKHOCTh CHIIbHBIX JIOKAJIbHBIX CaMOPa30rpeBOB B CIyyae BO3HUKHOBEHUS B
KaKoM- 1100 00beMe cMecel IK30TepMUUECKUX PEAKIIUH.

XapakTepUCTUKH TEPMUUYECKON CTAOMIBHOCTH COPOLIMOHHBIX CMECEH 3aBUCSAT OT BIAKHOCTH
o0pasua, OT HAIWYMS MEXIy TpaHylaMu cOpOeHTa BOAHOHM (a3bl. DKCIEpUMEHTaJIbHAas OLEHKA
TEPMHUUYECKON CTAOMIBHOCTH MOXKET OBbITh NPOBE/IEHAa METOJaMH TEPMHUUECKOro aHanusa [2,6].

OKCHepUMEHTAJIbHAS YacTh:

UccnenoBanusi oOpas3iioB copbeHTa ObUTH MpoBeAeHB Ha 2 ycTaHOBKaxX. COBMEIICHHBIN
tepmoananuzarop SDT Q 600 u cuaxponHsIii Tepmoananuzarop NETZSCH STA 449 F3 Jupiter.

O6pasiet katnonuta TOKEM-200:

Nel.Cyxoii oGpazer.

No2. HaOyxmmii 06paser; B a30THOKHUCIIOM pacTtBope, pH=5,5.

Ne3. HaGyxmmii ob6pasenr B asoTHokmcioM pactBope (Cunos~ 2.0 momb/mm®
JECOPOUPYIOTIIHIA).

ITo pe3ynpTatam n3mepenuit 3-x 00pasuoB nonyumiu pe3yabrarsl B Buae TI u JJCK-kpuBbIX.
W3 mosnydeHHBIX TepMOrpamMm cjieayeT, 4YTo oOpa3lbl IOJABEpPraroTcs Jerujparaiud pasHou
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MHTEHCUBHOCTH Ha NPOTSHDKEHMM BCErO OJKCIIEPUMEHTA, KPOME TOIO Ha BbIapUBaHHE
HaKJIaJbIBAIOTCS MPOLIECCH KUIEHUS M PA3JIOKEHUs] a30THOM KMCIOTHI (JUIs1 HAOyXIIMX 00pa3LoB).
Pa3pymienne marpunbl MOHMTa HauuHaeTrca npu Temmeparype cBbime 270°C. Ilo oxoHuaHuun
HKCIEPUMEHTA I'PaHyJIbl KATHOHUTA NPUOOPEIH TEMHO-KOPHUUHEBBIN I[BET, HEKOTOPbIE O0YTIINIIHCh.

BeiBox:

VY CTaHOBHIIM, YTO HEJIB3s NOIYCKATh OCYIICHNs HOHUTA U HArpeBa €ro BhILIE TEMIIEPaTyphl B
120°C, T.K TpU TOBBIIICHUHA TEMIEpPAaTypbl OyIeT MPOUCXOIUTH MPOIECC CaMopa3orpeBa M
MHULMUPOBAHUE HEXKEIATEIbHBIX PEAKIIMNA, KOTOPBIE IPUBOIAT K PA3PYILICHUIO CTPYKTYPbI HOHUTA.

beima  mpoBeneHa — yacTh  MCCIENOBaHMW, — HANpaBlIEHHBIX  Ha  oOecredeHue
M0KapOB3pbIBO0E300aCHOCTH, AEHCTBYIOLIETO Ha IPOU3BOJICTBE, TEXHOJIOIHMUYECKOro npouecca. [lpu
MIOMOIIIM TEPMOTPABUMETPUUECKOTO aHAIN3a, OCYIIECTBIEHHOTO HAa COBPEMEHHBIX MpHOOpax, ObuIn
OIpeJieJIeHbl  MapaMeTpbl, HEOOXOJUMbIE JUIsl KOHCTPYKLMOHHOIO pacdyera U 0Oe30MacHOM
HKCIUTyaTalul COPOIIMOHHON KOJIOHHBI.
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CPABHUTEJBbHBIA AHAJIN3 CMEPTHOCTH Y ITPOJOJI)KUTEJIBHOCTH )KU3HU
Y PABOTHUKOB OCHOBHBIX TPOU3BOJACTB 1O «MAAK»

TensnoB B.U., Jlerkux 1.B.

FOoicno-Ypanvckuu uncmumym ouogusuxu
2. O3épck, Yenabunckas obracms

tvi@subi.su

[lenbto vccnenoBaHus IBUJICS CPaBHUTENbHBIN aHAIN3 CMEPTHOCTH M MPOJOKUTEIBHOCTH
KHU3HU Y paOOTHUKOB OCHOBHBIX MTPou3BOACTB [10 « MASAK» 1948-1958 romos HaiimMa. Y cTaHOBIIEHBI
0ojee CylIeCTBEHHbIE H3MEHEHHUs TMOKa3aTeleldl CMEPTHOCTU M MPOJOJIKHTEIbHOCTH XU3HU Y
paOOTHUKOB MIyTOHHEBOTO 3aBoja [10 «Masik» 1Mo CpaBHEHHIO ¢ pPaOOTHHUKaMHM PEAKTOPHOTO U
paaMoOXMMHUYECKOTO 3aB0I0B. OCHOBHOM NpUYMHONW HAOIIOJAaEMBIX H3MEHEHHH y pabOOTHUKOB
TUTYTOHHEBOT'O 3aB0J1a ObUIa MOBBIMIEHHAS U MPEXIEBPEMEHHAsi CMEPTHOCTb OT 3JI0KaueCTBEHHBIX
HOBOOOPAa30BaHU.

Kniouesvie cnosa: pabotnuku 10 «Masik», CMEpTHOCTb, MPUYMUHBI U BO3PACT CMEPTH,
MPOJOJIKUTENBHOCTD KU3HU, IOTEPSHHBIE T0IbI OTEHIIMATBHOM KU3HU
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COMPARATIVE ANALYSIS OF MORTALITY AND LIFETIME OF THE WORKERS OF
MAYAK PA MAIN FACILITIES

Telnov V.1, Legkikh L.V.
Southern Urals Biophysics Institute, Ozersk

tvi@subi.su

The objective of the study is the comparative analysis of mortality and lifetime of the workers
of Mayak PA main facilities employed in 1948-1958. More substantial alteration of death rates and
lifetime values were stated for the workers of Mayak PA plutonium production plant if compared to
reactor and radiochemical plants’ workers. Increased premature mortality from malignant diseases is
the main reason for the alterations observed in plutonium workers.

Keywords: Mayak PA workers, mortality, causes and age of death, lifetime, potential years of
life lost

[TpoaOmKUTENFHOCTD KU3HU — OJHA U3 BAXHEHUIIUX XapaKTEPUCTUK YPOBHSA M KadyecTBa
KHU3HH. DTOT TMOKA3aTellb HHTETPAIbHO OTPA)KAeT MHOXECTBO CaMBIX pa3HOOOpasHBIX (HaKTOpOB,
HayrHAast OT 3((HEKTUBHOCTH CUCTEMBI 3[PABOOXPAHEHHS, YKOJIOTMUECKUX YCIOBUM MPOKUBAHUSI U
T. 1., KOHYas CTEpPEOTHUIIaMH I[OBEAECHHUA M IICUXOJOTMYECKHMM CaMOYYBCTBHUEM HACEJICHHUS.
AKTyalbHOU 3a/1a4eil MEAMIIUHBI TPYAA U, B YaCTHOCTHU PAJAUALIMOHHON MEIUIIUHBI, SIBJISIETCS OLIEHKA
MOCTIEICTBUI BO3JCHCTBUS IPOPECCHOHATBHBIX ()aKTOPOB, B TOM YHCJIE PaJIUAIlHOHHBIX, HE TOJIBKO
B IUIAHE BBISBJICHHUS TNPUYMHHO-CICJCTBEHHBIX CBS3ed MEXIy OTAENbHBIMH (DakTOpamMu u
COCTOSIHUEM 3/I0POBBSI paOOTHHKOB, HO U JJISl ONpeeNieHHs yiepoa 310poBb0. B 3ToM oTHOmEHNN
Bce Ooublllee MPUMEHEHUE HAxXOJAT IOKa3aTeNu MOTeHIHanbHOM nemorpaduu. Cpenu 3THX
IoKasarese Hauboiee YacTo UCIOIb3YIOTCS TaKUe KaK MOTEPSIHHbIE I'OJbl TOTEHIUAIBHON HKU3HU
(II'TDK) 1 mois U1, HE TOXKUBIIKX JIO ONMPEICICHHOT0 Bo3pacTa [3].

ONUAEeMUOIOTUYECKUE METOJbl  UCCIIEJIOBAHMS  SBISAIOTCA OJHUM U3  OCHOBHBIX
METOJIOJIOTUYECKUX IOJXOJ0B B MEIULMHE TpyZa IJI BBIABICHUS CBSI3U MEXAY BO3JIEHCTBUEM
BpEAHBIX PO ECCHOHATIBHBIX (PAKTOPOB U BOSHUKHOBEHHEM HEOJIArONPUSITHBIX TOCIEICTBUMN, B TOM
yuciae mnpuuuH cMeptd. Cpeau SMNUIEeMHOJIOTHYECKUX METOJI0B Hambosee yOenuTelbHbIe
JI0Ka3aTeNIbCTBA IMPUYMHHOCTH JIAIOT KOTOPTHBIE HCCIIEJOBAHMS, KOTOpbIE MpEeAroararmT
JUTNTEeNIbHOE HaOMI0/IeHNE 32 KOTOPTOH JIMII, MOJIBEPraroIIuXCsl BO3AEHCTBUIO BPEIHBIX U OMACHBIX
MIPOU3BOJICTBEHHBIX (AKTOPOB. DTOT MOAXOA NPHU aHAIM3E€ MPOJOJDKUTEIBHOCTH KU3HU Y
pabOTHHUKOB UMeET 0COOEHHO Ba)KHOE 3HAYEHME, TaK KakK JJIs ee 00BEKTUBHOMN OLEHKH He0OX0oaumMa
50% yObLIB KOTOPTHI [6].

Pe3ynbpTaTbl MHOTOUYHCIIEHHBIX HCCIIEOBAHUM CBUAETEIBCTBYIOT O HEOIAronpusTHOM
BJIUSHUM HMOHU3UPYIOLIErO M3JIy4EHHs] HAa COCTOSHUE 3J0pOBbSl  OOJIYYEHHBIX JIIOJEH,
MPOSIBJISIIOIEECS Ha Pa3IMUHBIX YPOBHAX OMOIOrnyeckoi opranuzauuu. OAHAKO Ul HHTErpaJibHOU
XapaKTepUCTUKU  HEOIaronpusiTHOTO  BIUSHUS ~ WOHU3UPYIOLIETO  M3JIydeHus  Hauboisee
MH(POPMATUBHBIM IIOKa3aTeJIeM [0 MHEHHUIO psijAa HcCieqoBaTeNnell sBiseTcs COKpalICHHE
MPOJOJKUTENFHOCTA KU3HU y 0OmydeHHBIX Jrojed [5]. B mocnegnee Bpemsi B pe3yibTaTe
MIPOBE/ICHHBIX UCCIIE0BAHUM OBUIO YCTAaHOBJICHO TOCTOBEPHOE BIUSHUE OOIyUYEHUS HA COKpPAIlEHNE
MIPOJIOJKUTEIILHOCTH )KH3HU B Koropte LSS smoHIeB, moaBeprumxcs aToMHON 6oMOapaupoBke [6].
BMmecte ¢ Tem, naHHas mpobiema MpoJoibKaeT 00CYKAAaThCs B OTHOLICHUHM APYIHMX KaTeropui
OOJy4eHHBIX JIIOJIed M, B OCOOEHHOCTH, MOJBEPIIIMXCS XpOHUYEeCKoMy oOnydeHuto. OnHako
HCCIIEIOBAaHUM TaKOro pojaa B JIMTEpaType SIBHO HEAOCTaTOYHO. B 3TOM OTHOIIEHHWH OOIBIIOrO
BHHUMaHHUS 3aCIIy’KHBaeT KOropra paOOTHHKOB MPEANpPHUATHS aTOMHOW mpombinuieHHocTH — [10O
«Masik», KOTOpbIE€ MOABEPrajICh MPEUMYIIECTBEHHO XPOHUUYECKOMY BHEIIHEMY U BHYTPEHHEMY
00JIy4eHHIO B IIUPOKOM JHarna3oHe J03.

207



XMW, SKO0rNA N XUMMHECKAS TEXHOJ1OIUA

Llenpr0 HACTOSIIIETO MCCIAEAOBAHUS SIBUJICS CPABHUTENBHBIN aHAIU3 CTPYKTYpPbl OCHOBHBIX
MIPUYUH CMEPTH, CMEPTHOCTH, BO3pacTa CMEPTU U HUX BIUSHUE HA IMPOJOJIKUTEIBHOCTh KU3HU Y
repcoHalia OCHOBHBIX 3aBOJIOB [10 «Masik».

MartepuanoM Jisi UCCIIEIOBaHMs SBUJIACh Koropra paboTHUKOB 1948-1958 romoB Haiima,
BXojdmas B cocraB Meauko-nosumerpuyeckoro Peructpa nepconana IIO «Masak» FOxHo-
VYpanbckoro uacruryra onodpusuku (FOYpUb®), npocnexennas 1o 2009 roga BKIFOYUTEIBHO [2].
B ormene oOmelt u pagumannonHoit 6e3onmacuoctu 110 «Masik» 1O JaHHBIM HHIUBHIYaJIbHOTO
(OTOKOHTpPOJISI OBUIM TONYYEeHBl CBEICHHUS O J103aX BHEIIHEr0 raMMa-oOiydeHus. JlaHHble Mo
WHKOPIOPAINH IUTYTOHUSA-239 B opranu3Me ObLTH NOIY4EHBI B 1o3uMeTpruieckom otaene FOYpUbD
Ha OCHOBE Jo3uMeTpuyeckoil cuctembl «Jlo3pr 2008», pa3paboTaHHOW B pamMKaX POCCHHUCKO-
aMEpUKAHCKOro coTpyAaHuuYecTBa. CBeNEHMS O INPUYMHAX CMEPTU U JAPYTHE XapaKTEPUCTUKU
yMepiIux Jull Obutd noiydeHsl u3 Perucrpa npuunn cmept HaceneHus r. O3épcka.

Jemorpaduueckuii aHanu3 BKIOYal CPAaBHUTEIHPHOE W3YUYEHHE B BBIJCICHHOW KOTropTe
pabotHukoB 3-x 3aBoa0B 10 «Masik» ocHoBHBIX mpuunH cmeptu (mo MKB-9), Bo3pacta cmepTty,
BO3pacTa HaiiMa Ha padOTy M MOTEHUMAJIBHBIX IOKa3aTesiell COKpalleHUs NPOAOLKUTEIbHOCTU
#u3HU [4]. 15 olleHKH COKpalieHus MPOI0KUTEIbHOCTH KU3HU ONPEAEIISIN A0 HET0KUBUINX
70 65 JeT MY)KUMH U HEJ0XKUBIIUX /10 70 JIET )KEHIIUH, a TAK)Ke OTEPSIHHbIE TO/bl NOTEHLIUATbHON
YKU3HU Ha OCHOBE €BPOIEHCKOr0 I'eHJEPHOr0 CTaHAApTa 0KUAAEMOW MPOJOIHKUTEIBHOCTU KU3HU
IIPU POXKJIEHUH, KOTOPbII ObUI IPUHAT B KAYECTBE CTaHJApTa POJOHKUTEILHOCTU TOTEHLIUATbHON
KU3HH, @ UMEHHO: 77 JeT i1 My>K4MH U 83 roaa Juisl >KeHIIMH [ 1].

B pesynbTate npoBeAEHHOIO CPaBHUTENBHOIO MCCIEIOBAHUS CTPYKTYpPbI IIPUYUH CMEPTH,
YPOBHEW CMEPTHOCTH, TOJIM HEJAOKHUBIIUX 10 65 JEeT, HOTEPSHHBIX T'OJ0B MOTEHLIMAIBHON KU3HU U
MOTEPSHHBIX I'OJI0B MOTEHIUAIBHOMN XKM3HHU IIOCJe HailMa Ha paboTy yCTaHOBJIEHO, YTO Haubojee
HeOJIaronpusATHbIE U3MEHEHUSI U3YUYEHHBIX MOKa3aTenel uMenu paboTHUKU IUTyTOHHEBOTO 3aBOJa,
3aHATHIE yTWIM3alMeW saepHbIX OoenpumnacoB. CieAcTBHEM JAaHHBIX IPOLIECCOB B LEJIOM CTajl
HauOojee HEOIArompusATHBIA JKU3HEHHBIM CTAaTyC y IepCOHaja IUTyTOHHUEBOTO 3aBOJA, CPeIu
MYKYUH M KEHIIUH KOTOPOro OTMEYEH HauOOJbIINNA MPOLEHT YMEPIIUX U HAMMEHbIIUN MPOLIEHT
KUBbIX. CpaBHHUTEIHHO MEHBIIME HEONAronpUsATHbIE H3MEHEHHUS BBISIBICHBI Y pPaOOTHUKOB
pPaaMOXMMHUYECKOT0 3aB0/1a. OTHOCUTENbHO HAaUMEHBIINE U3MEHEHUSI HAOII0AauCh Y paOOTHUKOB
peakTopHOro 3aBojia. boisiee BeIpakeHHbIE HEOIArONPUATHBIE U3MEHEHUS I0Ka3aTesIel COKpaLeHHS
MIPOJOJKUTENBHOCTA JKU3HU y PAOOTHUKOB M pabOTHUIl IJIyTOHHUEBOTO 3aBOJia OBLIM CBSI3aHBI,
TJIaBHBIM 00pa3oM, C TaKUMH pAJAMOTCHHBIMH TMPUYMHAMH CMEPTH, KakK 3JI0Ka4yeCTBEHHBIE
HOBOOOpa30BaHHUA, a TaKKe ¢ OOJEe3HSMU OpPraHoB JbIXaHWS M MNUIIeBapeHus. B ocHoBe 3Tux
U3MEHEHUH JIEKAIW NPEXKIE BCEro INOBBILICHHE YPOBHEH CMEPTHOCTH M, B MEHBILIEH CTENEHH,
CHIDKEHHE BO3pacTa CMEpPTH, TO €CTh MpPEeXKIEBPEMEHHAas CMEPTHOCTb. MeHee BBhIpaKCHHbIE
U3MEHEHMsT y paOOTHHKOB  paJMOXMMHYECKOTO  3aBOJa Takxke ObUIM  00YCIIOBIIEHBI
3JI0Ka4€CTBEHHBIMH HOBOOOPa30BaHUAMH U 0OJIE3HSIMU OPraHOB JIbIXaHUS U MUILEBAPEHMUS.

Takum o0pa3oMm, B OCHOBE HaOJIOJaeMbIX M3MEHEHUH MPOAOIKUTEIBHOCTH KHU3HHU, KaK
ClIelyeT U3 IpPE/ICTaBICHHbIX BbIIIE JaHHBIX, JIEKUT HE TOJBKO MOBBIIIEHHAs CMEPTHOCTh, HO U
MOHMKEHHE BO3pacTa CMEPTH, TO €CTh MpexkJIeBpeMeHHass CMePTHOCThb. OueBUIHO, Oosiee BHICOKast
WHKOPITOpanus MIyToHUuA-239 y paOOTHUKOB TIJIYyTOHHEBOTO 3aBOJIa SIBSIETCS BAXKHOW MPUIMHOU
COKpaIlleHHUs] IPOJIOJDKUTEIBHOCTH UX XKHU3HH, OHAKO, 3TO MPEANOI0KEeHne TpeOyeT daabHeIero
aHaJli3a J1030BOM 3aBUCUMOCTH HaOJIOIaeMbIX WM3MEHEHMH OT HWHKOpPIOpauuu IIyToHus. M3
MPEACTABICHHBIX JAHHBIX TAKXKE CIEAYET, UYTO MOKa3aTeIb COKPAIIEHUS TPOI0JKUTEbHOCTH KU3HU
sBigercs 0osiee HHPOPMATUBHBIM IO CPAaBHEHUIO C TPAIUIIMOHHBIMU [TOKA3aTEISIMU PUCKA, KOTOpbIE
OTpa)KaroT JIUIIb MTOBBIILIEHHYIO CMEPTHOCTh M HE YUUTHIBAIOT €€ MPEXKIEBPEMEHHOCTD.

bubnuorpaduyeckuii cricok
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W3MEPEHUE MACCOBOM KOHIIEHTPAIIMA JIEMEHTOB B PACTBOPAX YPAHA
METOAOM UCII MC

[labyposa E.C., [IBopsHunkoBa E.M., [xxesemio K.A.

QI'VII «I10 «Masky
2. O3épck, Yenadbunckas obnacme

ShaburovaES@mail.ru

B pabote mpejcraBieH aHanu3 KOHIEHTPAIIMU JIEMEHTOB B PACTBOpaxX ypaHa, OCHOBAaHHBIN
Ha KCIIOJIb30BAaHUH METOJ[a MacC-CIIEKTPOMETPUH C MHIYKTUBHO CBS3aHHOU ia3moid. [IpoBeneHo
CpaBHEHHE TaHHOTO METOJIa aHAJIKM3a C MCIOIh3YEMBIM B HACTOSIIEE BPEMSI METOJIOM M3MEPEHUS B
cootBeTcTBun ¢ OCT 95 10117-2003.

Kniouesvie cnosa: meron ananusa, UCII-MC, npumecu, ypaH, HOrpeUIHOCTb.

MEASUREMENT OF THE ELEMENTS MASS CONCENTRATION IN URANIUM
SOLUTIONS BY THE ICP MS METHOD

Shaburova E.S., Dvorianchikova E.M., Jewello K.A.
FSUE "PO Mayak", Ozersk
ShaburovaES@mail.ru

The paper presents an analysis of the elements concentration in uranium solutions, based on
the use of the method of inductively coupled plasma mass spectrometry. This method of analysis is
compared with the currently used measurement method in accordance with OST 95 10117-2003.

Keywords: method of analysis, ICP-MS, elements, uranium, error.

Macc-cnekTpoMeTpusi ¢ HCTOYHMKOM HMOHOB B BHJE HWHIYKTHBHO-CBSI3aHHOM ILJIa3Mbl
Mpu3HaHa HauOoJiee YHUBEPCATHHBIM METOJOM aHaJh3a JJIEMEHTHOTO W HW30TOMHOTO COCTaBa
BellecTBA. MeTo XapaKTepU3yeTcsl HKCIPECCHOCTHIO, HAJEKHOCTBbIO, BBICOKOM TOYHOCTBIO,
OJITHOBPEMEHHBIM OMNPEACIICHUEM IIUPOKOTO CIEKTpa AJIEMEHTOB, MMEET JWaIa3oH JMHEHHOCTH
onpeesieMbIX KOHIIEHTPAUi 10 6 TOPSIKOB.

B mensx pa3BuTHS W COBEPIICHCTBOBAHMSI METOJOB AHAIUTUYECKOTO KOHTPOJS OBLIO
MIPUHSTO peIIeHHue O pa3paboTKe METOAUKU u3MepeHuit ¢ ucnonszoBanuem VCIT MC nns ananmsa
ypaHoBoi mpoaykiuu npeanpustus. Mcciaenoanus mpooauinuck Ha MCII macc-criektpomerpe
«Elan DRC II».
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Jlist mpoBeieHHsT SKCIIEpUMEHTa ObUTH BBIOPAHBI AJIEMEHTHI, KOTOPHIE B HACTOSIIEE BpeMs
onpeaessitorcss B ypaHoBod mpoaykuuu PI'VIL «I1O0 «Masik». [Inana3zoH MaccoBBIX 10
(KOHIIEHTpaIMil) OIpeAeNIeMbIX NpUMEced OmpelesieH HOPMAaMH OTPacieBBIX CTAaHIAPTOB H
TeXHUYECKHUX YCIOBUU W HaxoauTcs B mpenenax ot 3-10-5 % mo 1,2-10-2 % (ot 0,1 mxr/mm3 mo 100
MKT/AM3 MpH KOHIEHTpauuu ypana 1 r/mm3).

B nacrosimee Bpemsi B aHamuTudeckux Jaboparopusx PIYII «I10 «Mask» uzmepeHue

MAaCCOBBIX KOHIIEHTPAIMil KaTUOHHBIX MPUMECEH B ypaHe, €ro COCIMHEHUX U CIJIaBaX MPOBOJIUTCS
B cootrBerctBUM ¢ OCT 95 10117-2003 «YpaH. XuUMHUKO-CHEKTpaJIbHasi METOJAMKA U3MEPEHUS
coziepxkaHus npumeceit». CTanaapT yCTaHABIMBAECT XUMHUKO-CIIEKTPAIbHYIO METOAUKY OIPEIeTICHUs
coliepkaHusi Tnpumeceil mpu ¢ororpaduyecKkoM, KBAHTOMETPUYECKOM U (OTORIEKTPOHHOM
croco0ax perucTpaluy CHEKTPOB, KOTOpas MpeanojiaraeT UIMTENbHYI0 MOJArOTOBKY Ipoo,
BKJIIOYAIOIIYI0, B TOM YHUCJIE, OT TPeX JO MATH SKCTPAKIIMOHHBIX IIUKJIOB ypaHa.
[Tpu poTorpaduveckom criocode perucTpalny CIeKTPOB 32 9 9 BRITOTHAETCA aHau3 ot 6 10 8 o0,
IIpH KBaHTOMETpUYeckoM crocode — ananus ot 10 go 12 npob 3a 6 u. Meton UCII-MC no3Bossiet
WCKJIIOYHTH JTUTENbHBIC CTaJAMH MOATOTOBKH IMPOO, 332 CUET YEro J1aeT BO3MOXHOCTH IMPOBOAMTH
M3MEpeHUs B 3HAUMUTEIbHO Ooyiee cxkaTble Cpoku. Kpome TOro, morpeurHocts OmpeeieHui
MacCOBOM KOHIIEHTPAIIMH CYIIECTBEHHO CHIKaeTcs: ¢ nuarna3ona ot 40 % no 100% no nuamasona
ot 10 % mo 20 %.

CHUHTE3 TPUOKCHUJIA MOJIMBJIEHA U3 YPAH-AJTIOMUHUEBOM MULLIEHA
Maiiaynnmun C.M.

O3épcruti mexnoaocuveckui uncmumym — ¢unuan HUAY MUDU,
2. O3épck, Yenabdbunckas obnacme

shaidullinsergey@gmail.com

[{enbto naHHOTO HMCcen0BaHus ObUIO oyueHue Tpuokcuaa Mo u3 nopomkoo6pasHoro Mo
CyOJIMMaIlMOHHBIM MeTOJIOM. {7151 3TOro OBUIM M3rOTOBIEHBI KapOUI-KPEMHHUEBBIM TUTEIb U MEUb.
[IpoBeneHs! ucnpITaHus MO MIaBke yuctoro Al, cydnumarius Mo B MoO3 nipu temneparype 700 °C
C BBIJIEP)KKOW 3 yHaca M IpoBeeHa cepus cyOonumanuu nopoimka MO mpH pa3HbIX TeMIlepaTypax:
900, 1000, 1100 °C. IlomyueHbl KpuCTaJIIBl TPHOKCHAA MOJIUOIEHA, TPOBEECH UX PEHTTeHO()a30BbIH
aHanu3. Ilokazana pabOTOCIIOCOOHOCTH CYOJMMAIMOHHOM YCTaHOBKM, ObUl  pa3zpaboTaH
NPUHIUIHATIBHBIN TOPSIOK €€ pado4YMX PEeKUMOB C yKa3aHHEM TeMIIEpaTypHBIX [apaMeTpoB,
CKOpPOCTEH HarpeBa U BPEMEHHU ISl KaKJI0T0 peXrMa paboThl AJIEKTPUUYECKON MEUH.

Kniouesvie cnoea: cybnumanusi, MOIMOAEH, TPUOKCHJ MOJUOJEHA, ypaH-aJIOMHHHMEBBIHN
0J10K, KapOU-KPEMHUEBBIN TUTEb.

SYNTHESIS OF MOLYBDENUM TRIOXIDE FROM A URANIUM-ALUMINUM
TARGET

Shaidullin S.M.
OTI NRNU MEPhI, Ozersk
shaidullinsergey@gmail.com
The purpose of this study was to obtain molybdenum trioxide from powdered molybdenum
by the sublimation method. For this purpose, a carbide-silicon crucible and an oven were constructed.

Melting tests of pure aluminum, the sublimation of molybdenum to molybdenum trioxide at 700
degrees Celsius with an exposure of three hours, and a series of sublimation of molybdenum powder
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at different temperatures: 900, 1000, 1100 degrees Celsius were made. Crystals of molybdenum
trioxide were obtained, and their X-ray phase analysis was performed. The efficiency of the
sublimation installation is shown; the principal order of its operating modes has been developed with
the indication of temperature parameters, heating rates and time for each operating mode of the
electric furnace.

Keywords: sublimation, molybdenum, molybdenum trioxide, uranium-aluminum block,
carbide-silicon crucible.

['maBHOe HampaBienue npumeHeHus Mo-99 — npousBoacTBo reneparopos TcC-99m. Mo-99
SIBJIIETCS. ICXOJHBIM ChIPbEeM ISl MPOU3BOACTBa Tc-99m, KOTOPBIN MCHOJIb3YeTCS B MPOU3BOICTBE
panuodapmmpenapaToB s JICUCHHUS U PaHHEH TUarHOCTHKH psijia 3a00JI€BaHUN — OHKOJIOTUYECKHUX,
KapAHOJIOTHYECKUX, YPOJIOTHYeCKUX U apyrue [2, c. 20], [3 c. 45].

B Hacrosiiee Bpemst Ha OI'VII «IIO0O «Masx» g nonydeHus Mo-99 cymectByeT
AKCTPAKIIMOHHO-COPOLIMOHHAS YCTAHOBKA, B KOTOPOW ypaH-aJIlOMUHUEBBIN OJIOK TIOCTIE BHITPY3KU U3
peakTopa BBIACPKUBACTCS B TeueHUH 6 cyTok, T1/2(Mo-99) = 2,75 cyrok [2, ¢. 34], mist ynaneHus
KOPOTKOXXUBYILUX paguoHykiuaoB [1, c¢. 10]. AKTUBHOCTP Ha MOMEHT BBIIPY3KH M3 pPEAKTOpa
coctasisieT nopsaka 7,4*1013 bk, Ha MmomeHT niepepabotku 3,7*1013 bk, Takum 00pa3zom Tepsietcs
50% npoxaykTa, 4TO B JEHE)KHOM dKBHUBajeHTe coctaBisieT: 3,7*¥1010 bk = 3008, ciemoBarenbHO
3,7%¥1013 bk = 300000$ [4]. IIpomecc mepepabOTKH SKCTPAKIIHOHHO-COPOIIMOHHBIM METOI0M
cocraBiseT nopsanka 30 yacoB, MpH MITAaTHON paboOTe anmapatrypbl U Ha BBIXOJIE MOIY4alOT TOJIBKO
7,4*1012 Bk, cocrasnsromee 10% ot ucxoanoi aktuBHocTu. OOpa3yercs 00JbIIOE KOJUYECTBO
KUJKUX PAIMOAKTUBHBIX OTXOJIOB.

Termnodusnyeckre XapakTepucTUKH Mo-99 TO3BOJISIOT HMPOBOIUTH CHHTE3 €ro OKCHIA
HEMOCPEJACTBEHHO U3 ypaH-aIOMUHHUEBON MUILICHHU.

[lpu cyOnmmanuu ropsiaero ypaH-allOMHHHEBOTO OJIOKa, MOCJE BBITPY3KH M3 PEaKTOpa,
Onmarojaps MaHUIYJISATOpaM, OJIOK 3arpy>KaeTcs B MeUb, COKPAIIAETCs BhIIEP)KKA — MOPsIIKa 2 YacoB.
[Ipn sTOM naHHas yYCTaHOBKAa HMMEET MpPEUMYLIECTBa IEpesl CYLIECTBYIOUIEH, Tak Kak BpeMs
CcyOnMManuu COCTaBisgeT He Ooinble 3 YacoB, CIEAOBAaTENbHO COKpAIIAETCs MIUTEIbHOCTh
TEXHOJIOTUYECKOr0 Ipolecca. YCTaHOBKa He TpeOyeT oOIIed CHUCTeMBbl T'a3004MCTKH, a TOJBKO
JOKaNbHAsg Ta3004MCTKa — s ynaBiauBaHus [-131, ocHOBaHHas Ha BBICOKOTEMIIEPATYpPHOM
kepamuke. [lpu cyOnumanyu He oOpa3yercs KUAKUX PaJlOaKTUBHBIX OTXOJI0B.

JI71st ucnibITaHUN YCTaHOBKU OBLITH U3TOTOBIICHBI:

1. kapOua-KpeMHUEBBIM THTEIb, KOTOPBIM 00JaJaeT XWMHUYECKOW CTaOMIBHOCTHIO,
BBICOKOM CTOMKOCTBIO K TOBBILIEHHBIM TEMIIEpaTypaM M  PaJUALMOHHBIM

U3JIyUYCHUEM,
2. TeYb, C TEXHUYECKUMHU XapaKTePUCTUKAMMU:
Tox - 13,94

[TpoBonoka 2,0 mapka X23KO5T I'OCT 12766.1-90

Tepmonapa TXA-KHU-6B L-30 Nel61 1991 1.

Ot 0 mo 800 °C 3a 31,23 MuH.

Temneparypa crenku npu 750 °C — 48,4 °C.

HcnplTaHuss HOBOW yCTaHOBKH ITPOBOAMIIN B CIIEYIOIIEM PEKUME:

1. mnaska Al:

Mo nnasn. = 175,888 1
mnocne IJ1aBJI. = 175'455 r

B pesynbrare, amomunuii BeiTek u3 Turiid Ha 37 munyte npu 840 °C. Ileus oTkimrounnm Ha
39,59 munyre.

2. [MTepesenun Mo (my,, = 5,026 rpamm) B M0O3 npu temneparype 700 °C ¢
BBIJIEPKKOM 3 yaca.

3
MO +§02 - M003
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HcnpiTanus MoKasajii, 4YTO IMOCJIC TIIPOKAJIKH B THUTJIC HaGJIIO,ZLaJII/I CBETIIO-3€/IEHbBIC
Kpucta/uibl. PerrrenodasoBsiii ananu3 noarBepaua 4uctory MoO3z ¢ HEOOJNBIINM BKIIOYCHHUEM
mutus — Lio,042M00O3. Beixo mo MoOs cocraBui 7,319 rpamm, uro B iepecuere Ha MO mokasan 94%.

3. [IpoBenena cepus cyosmmaruu nopoiika Mo mpu pa3Hbeix Temmneparypax: 900, 1000,
1100 °C.
Tabnuna 1. PesynpTaTsl
KonuyectBo cy0nmMMupoBaHHOTO
Bpewms, o
Ne My, T qac Temneparypa,°C TPUOKCHJIa MOJTMO/IeHa B Ta30X0/I¢,
MT

1 1,003 900 128,52

2 1,000 1 1000 182,78

3 1,000 1100 224,64

OKCIEPUMEHT IMOKa3ajld, 4YTO 4YacTh TpUOKcuaa Monubaena Becom ot 10 mo 130 wr,
OCaXkJlaeTcs B BUJI€ NAyTUHKHU U3 KPUCTAJUIOB HA T'a30X0/€.

CrnenoBarenbHO, ra3oBas (aza TPEXOKHUCH MOJUOJICHA JaJeKO HE JICTUT U AeCyOInMupyer,
ocezlas Ha CTEHKE ra30xo0/1a, TOJIbKO MpH TemnepaType Hike cyonumanuu (700°C).

PenTrenodasoBblii aHaIN3 KPUCTAIIIOB MOATBEP I YucTOTy MOO3.

BriBoasr:

1. YuuTpiBasi MOCTOMHCTBA KapOWga KpEeMHHSA, TaKh€ KaK BBICOKAs MeXaHHUYECKas
IPOYHOCTh, TBEPAOCTb, H3HOCOCTOMKOCTb, XHMMHYECKass U  JupPy3uOoHHAs
YCTOMYUBOCTH B IIUPOKOM MHTEpBAJIC TEMIIEPATyp K KHCIOTaM M IIeI04YaM OH ObLI
BbIOpaH B KayeCcTBE KOHCTPYKIIMOHHOI'O MaTepuaa JUisi CyoJIMMallMOHHOTO PEaKkTopa.

2. [Tomy4eHbl KpHUCTAIBI TPUOKCHIA MOJHUOJEHA, TMPOBEICH HMX PEHTreHO(a30BBIN
ananu3. [1o pesynpraTam peHreHoda3oBoro aHaau3sa, HOATBEPAUI, YTO MOTY4YEHHbIE
KPHUCTAJLJIBI SABJISIOTCS TpUOKCcHI0M Monnbaena MoO3.

3. [lokazana paboOTOCIIOCOOHOCTh CYOJIMMALlMOHHOM YCTaHOBKM, OBII pa3paboTaH
NPUHIUIHAAIBHBIN TOPAZIOK ee pabodyMx pPeXHMOB C YKa3aHHEM TEeMIIepPaTypHBIX
napaMeTpoB, CKOPOCTEH HarpeBa M BpPEMEHM IS KaXJ0ro pexuma padboThl
ANEKTPUYECKOM MEYH.

4. Takum o0Opa3om, pazpaboTaHa U HIKCIEPUMEHTAIBHO UCIBITAHA CXEMa 110 MOJTYYEHUIO
TPHUOKCH/Ia MOJHOCHA C UCIIOJIB30BAHNEM CYOJIMMAIIMOHHOTO PEaKTOPA.

bubnnorpaduuecknii cnucox
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N3YYEHUE CUCTEMBI 8-OKCUXUHOJIMH B TETPAXJIOPOTUJIEHE JIJIAA
IKCTPAKIIMOHHOI'O U3BJIEYEHUA CTPOHIUA U UTTPUSA
N3 MEJOYHBIX CPEJ

[Mupoxosa B.C., Omaryen A.3.

O3épcxuti mexnoaoeudeckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yensbunckas ooracme

sans.nuages@mail.ru

Usyuena oskcrpakuus St um Y w3 kapOOHATHO-IIENOYHBIX CpEl PAcTBOPOM 8-
OKCUXUHOJIMHA B TETPAXJIOPITUIICHE. Y CTAaHOBJICHA 3aBUCUMOCTh KO3(PPUIIMEHTOB pacrpeaeacHus
ot pH BoaHo# da3sl B uHTEpBase ot 9 no 13,8. OnpeneneHo pacupeneieHne 8-OKCHXHHONHA MEKITY
OpraHuyeckoil U BoaHOHN ¢azaMu. TeTpaxJIOpITUIIEH SBISETCS MPHUEMIIEMBIM paz0aBUTENEM s
CO3/1aHUS SKCTPAKLIMOHHOM CUCTEMBl HA OCHOBE IMOJIM(PEHOIBHBIX COEAMHEHUN. §8-OKCUXUHOJIUH B
TETPAXJIOPITUIICHE MOKET IPUMEHSTHCS B AaHATUTUYECKOM XUMUU [T IKCTPAKIIHOHHOTO BbIICTICHHUS
UTTPHUS U3 MEIOYHBIX CPEIl U OYUCTKHU €r0 OT CTPOHIIHSL.

Knrouesvie cnosa: 3KCTpakus, 8-0KCUXUHOINH, CTPOHITNI-90, uTTpuii-90, menovyHas cpena.

STUDY OF THE 8-OXYCHINOLINE SYSTEM IN TETRACHLORETHYLENE FOR
EXTRACTION RECOVERY OF STRONTIUM AND YTTRIUM
FROM ALKALINE MEDIA

Shirokova V.S., Yumaguen A.Z.
OIT NRNU MEPhI, Ozersk,
sans.nuages@mail.ru

Extraction of °°Sr and °°Y from carbonate-alkaline solutions by solution of 8-oxyquinoline in
tetrachlorethylene was studied. The dependence of the distribution coefficients on the pH of the
aqueous phase in the range from 9 to 13,8 has been established. A distribution of 8-oxyquinoline
between the organic and aqueous phases has been studied. Tetrachlorethylene is an acceptable diluent
for the creation of an extraction system based on polyphenolic compounds. 8-oxyquinoline in
tetrachlorethylene can be used in analytical chemistry for the extraction of yttrium from alkaline
media and its purification from strontium.

Keywords: extraction, 8-oxyquinoline, strontium-90, yttrium-90, alkaline solution.

B xone peammzamuu Atomuoro mpoekta CCCP nHa [1O «Masik» ObIJI0O HAaKOIJIEHO OKOJIO
18000 m> menounsix BAO [1]. B 1968-1986 rogax eMKOCTH aKTHBHO 3aMOHSIINCH T€T€POTeHHEIMH
BAO B pexxumMe «npuemM-oTcranBaHue-n1ekaHTanus». OCHOBHAS YaCTh OCKOJIOYHBIX PAIMOHYKINIOB
KOHIEHTPUPOBATIACh B OCA/IKAX.

K 1986 romy, xorga eMKOCTH OBLIH TOJHOCTHIO 3allOJIHEHBI, BBICOTA CJIOS IJIOTHOTO OCajlKa
nocturana 4,8-5,1 M, 4TO B YCIOBUSIX HAKOIUICHUS] 3HAYUTEIHHOTO KOJMYECTBA PAJUOHYKIUIOB U
3aTPYy/AHEHHBIX YCIOBUM OTBOJA PHEPTUM MX pacrnaja MPHUBEIO K HEKOHTPOJIUPYEMOMY Pa3orpeBy
nyneil. Temneparypa Ha iHe HeoxJaxaaeMbix emkoctei npesbiimaia 100 °C [2]. C uenbio CHUXKEHUS
temneparypsl ¢ 1987 rToma mpoBoAHMIIach HEOJHOKpaTHas oO0paboTKa OCaJKOB EMKOCTEH
KOHIICHTPUPOBAHHBIM PACTBOPOM THPOKCHIA HATPHS, YTO 00ECIICUUIIO paCTBOPEHNE 3HAYUTETHHOM
gacTu TBepIoi (a3sl (TUAPOKCH A ATFOMUHUS U YacTH QeppouranuioB). B pesynbrare k 1994 rony
cioi ocazka B 3-4 pa3za yMEHBIIWICS, a TEMIIEpATypa B EMKOCTSAX 3HAYUTEILHO CHU3UIIACH.

[Tocne o00paOOTKM KOHIIEHTPHUPOBAHHBIM PACTBOPOM THIPOKCHIA HATPHUSA, OTXOIbI
MPEACTABIISIIOT COOOM CHCTEMBI, COCTOSIINE M3 OCATKOB M IIEJIOYHBIX OCBETIICHHBIX PacTBOPOB [3].
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BaXHBIM Hay4HO-TEXHOJOTUYECKUM BOIMPOCOM SBISIETCS pa3paboTka TEXHOJIOTUU TepepaboTKu
IIEIOYHOM OCBETIIEHHOH (ha3bl eMKocTe-xpanuui BAO.

Jis mepepaOOTKM  BBICOKOAKTHBHBIX BOJHBIX OTXOJOB B COBPEMECHHOW paHMOXHMHH
KCMOJIb3YIOTCS MPEUMYIIIECTBEHHO AKCTpaKIIMOHHbIE MeTO1bl. Kinaccuueckue skctparenTsl PUREX-
rpoiiecca B IIEJIOYHBIX cpeAax He paboTaroT. [lepCreKTUBHBIMH COCIUHEHUSIMU ISl BBIIEICHUS
1e3us, CTPOHUMS M AaKTUHUIAOB U3 MienoyHbix BAO, nakomieHHsix Ha [IO «MASK»y,
MPEJCTABISAIOTCS KATMKCAPEHBI - MAKPOLMKINYECKUE MO (EHOIbHBIE coeTnHeHus [4].

PI/ICYHOK 1- Ka.]'II/IKC&peHH — ‘laHIeHO,Z[O6HLIC COCIUHCHUA

JlaHHbIE COEIMHEHUS HMMEIOT CIIOKHYIO MPOCTPAHCTBEHHYIO CTPYKTYPY, YTO OCIIOKHSET
1o0op pPacTBOPUTENS, IMPUTOAHOIO JJIs MCHOJIb30BAaHUS B TEXHOJOTMYECKUX YCIOBHUSX U
o0ecreynBaoIero NpueMiIeMyl0 KOHLEHTpAIMIo, a Takke paboTOCIOCOOHOCTh IKCTpareHTa B
opraHudeckoi ase.

[TpenBapuTenbHble 3KCIEPUMEHTHI IOKA3aId, YTO KAIUKCapeHbl 3()()eKTUBHO PACTBOPSIOTCS
B TeTpaxiyiopatuwieHe. OnHako, BiausHUEe TXD Ha 3KCTPAKIIMOHHYIO CIIOCOOHOCTH MOJU(EHOIbHBIX
COoeiMHEHUll cienoBaio yroyHUTh. Ha mepBoM sTame paOoThl sl YHPOIIEHUS SKCHEPUMEHTa
IIPEJCTABIUIOCh LEIeCOO0pPa3HbIM IPOBECTU AKCIIEPUMEHT C HU3KOMOJEKYJISIPHBIM aHAJIOIOM,
cojiepKaluM (heHOJIbHBIE TPYIIIBl — OKCUXUHOIMHOM. (puc. 2)

X

A
N

OH
Pucynok 2 — CtpykrypHas popmyina 8-OKCHXHHOINHA

8-OKCUXMHOIMH (OKCHUXWUHOJIHMH, OKCHH) — JOCTYITHOE TeTePOIUKINIECKOE OPTaHUIeCcKOe
coeauHenue. Ero skcTpakiMoHHbIE CBOMCTBA ObUTH M3y4eHsl emle B 1960-X rogax, o1HaKo, CUCTEMA
«okcuxuHOMUH- TXD» B Tex paboTax HE U3ydanach [5].

Ilenpto HacTosimed paboOTHl OBUIO HCCIIEAOBAHUE SKCTPAKIMU CTPOHLUS M UTTpUS M3
KapOOHATHO-LIEJIOUYHBIX CPEJl PACTBOPOM 8-OKCUXHHOJIMHA B TETPAXJIOPITUIICHE.

DKCTpaKIMIO MPOBOJAWIN B cTraTHKe. Bomubie (asbl ¢ 3agaHHOl BennunHoi pH rorosuin
cvemenueM 1 M pactBopoB NaHCO3z u NaOH, uyto oGecneunBanio MOCTOSTHCTBO MOHHOW CHITBI
pacTBOpoB. PacnpeneneHre OKCUXHMHOIMHA MEX/Ty OPraHUYeCKON U BOJHOW (azaMH HCCIIEAOBAIN
METOJIOM cIieKTpogoToMepru. Pe3ynbTaTel MpUBEAECHBI HA PUCYHKE 3.

214



XMW, SKO0rNA N XUMMHECKAS TEXHOJ1OIUA
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Pucynok 3 — Pacnipenenenue cTpoHIuUs, UTTPUS K OKCUXUHOJIMHA

Ha pucynke 3 BUIHO, YTO 8-OKCHXMHOJIMH TPOSIBISET BBICOKYIO CENEeKTHMBHOCTH K Y-90
(Dmax=290 npu pH=13,14). MakcumanbsHb1ii KoO3phumueHT pacupeneneHus Sr-90 coctaBuIl JTUIIb
0,04 mpu pH = 12,8. Koaddumment pazaenenus napst 90Y/90Sr nocturaet 2100.

B cpaBHeHuu ¢ y»e U3BECTHBIMU JTUTEPATYPHBIMH JAHHBIMH [6] TETPaxXJIOPITHUIICH CHUKACT
nepexos 8-OKCHUXMHONIWHA B BOAHYIO (asy ¢ 95% mo 65%, He mojaBisisi €ero 3KCTPAKIIMOHHBIX
CBOMCTB.

Takum o6pazom, TXD aBisercs npuemMiIeMbIM pa30aBUTeNEM IS CO3/1aHUs SKCTPAKIIMOHHON
CUCTEMbl Ha OCHOBE MOJU(EHOJBHBIX COCTUHEHHH. §8-OKCUXUHOJIUH B TETPAXJIOPITUICHE MOXKET
MIPUMCHSITHCSI B QaHAJIMTUYCCKONH XUMHUU JUISI SKCTPAKIITMOHHOTO BBIACICHUS UTTPHS W3 IIEITOYHBIX
Cpell ¥ OYHCTKH €T0 OT CTPOHLIHS.

HccnenoBanue BBITOTHEHO MpH nojaepkke Poccuiickoro Haydnoro ¢onga (mpoext Ne 15-
13-20017).
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MN3YYEHUE II-AJIKHJIKAJIMKC[S8]JAPEHOB IIPUMEHHUTEJIBHO K OKCTPAKIIUN
CTPOHIMA U UTTPUS N3 IEJTOYHbIX CPE/]

IOmaryen A.3., Illupoxosa B.C.

O3épcruti mexnoao2uveckuil uncmumym — ¢unuan HUAY MUDU
2. O3épck, Yensbunckas ooracmo

a.z.yumaguen@gmail.com

Nsyyena okcrpakums O°St m Y n3 kapOOHATHO-IIENOYHBIX CpEl PACTBOPAMH II-
ATKUJIKATUKC[8]apeHOB B TETpaxJIOpPITWIEHE. YCTaHOBJEHA 3aBUCUMOCTh KO3 (UIIMEHTOB
pacnpenenenuss oT pH BomHoi ¢a3er B uHTepBaie ot 11,16 mo 13,76. OmpeneneH cocraB
AKCTpAarupyeMbIX COJBBATOB CTPOHIMS ¢ Kaukc|[8]apeHom. [loka3zaHo, 4TO B MIETOYHBIX Cpelax
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CTpoHUMH W UTTpUi d(p(deKTuBHEE HKCTPATUPYIOTCS TpeT-OyTuikanukc[8§]lapeHoM U  ero
MIPOU3BOTHBIM.

Kntouegvie cnosa: skctpakuus, CcrpoHuuii-90, wurTpmit-90, menodnas cpena, I-
AITKWIKAJIUK| 8 |apeHsbl.

THE STUDY OF P-ALKYLCALIX[8]JARENES WITH REGARD TO EXTRACTION OF
STRONTIUM AND YTTRIUM FROM ALKALINE SOLUTIONS

Yumaguen A.Z., Shirokova V.S.
OTI NRNU MEPhI, Ozersk
a.z.yumaguen@gmail.com

Extraction of *Sr and %Y from carbonate-alkaline solution by solutions of p-
alkylkalix[8]arenes in tetrachlorethylene has been studied. The dependence of the distribution
coefficients on the pH of the aqueous phase in the range from 11,16 to 13,76 has been established.
The composition of extracted solvates of strontium with calix[8]arene was determined. It is shown
that in the alkaline solutions strontium and yttrium are extracted with tret-butylcalix[8]arene and its
derivative more efficiently.

Keywords: extraction, strontium-90, yttrium-90, alkaline solution, p-alkylalkyl[8]arenes.

B xone peammzanuu Atomuoro npoekta CCCP nHa IIO «Masik» OblIO HAaKOIJIEHO OKOJIO
18000 m® menounsix BAO [1]. OHM TIpencTaBisAiOT cOGOH CIOXKHYIO T€TEpPOreHHYIO CHCTEMY,
COCTOSIIIYI0 W3 OTHOCHUTEIHHO HEOONBIIOro 00beMa MalopacTBOPUMOIO OCagKa W MIETOYHOTO
BBICOKOCOJIEBOTO OCBETJIEHHOTO pacTBopa, conepxkamiero 1 + 3 monb/n NaOH [2]. OcHoBHas
PaJIMOAKTHBHOCTH OCBETIIEHHOTO pacTBOpa onpeenserca HammureM 2/Cs (1o 5-101° bx/n) n *Sr (no
2:108 Bx/n) [2].

Jns nepepaborku BAO B coBpeMeHHON paiMOXMMHMU HCIIONB3YIOTCS MPEUMYIIECTBEHHO
OKCTPAKIMOHHbIE MeTOoAbl. Ha [aHHBII MOMEHT eIWHCTBEHHBI TMpUMEp OKCTpareHra i
nepepabotku mienoyHbix BAO paspaboran B CIIIA Ha ocHOBe KamukcapeH-KpayH-3¢upa,
MO3BOJISIOIIETO U3BJIEKAaTh TOJIBKO 11e3ui [3].

[ITo MHEHMIO PpOCCHMCKMX CHEUUAIMCTOB, KaJIMKCApeHbl —  MAaKpOLUKINYECKHE
noyM(EeHONbHBIE COCTUHEHUS, SBISIOTCS MEPCIIEKTUBHBIMHU HE TOJBKO JUIS BBIACICHUS I1€3Usl, HO
TaKKe JJIsi CTPOHIIUS M aKTUHHJIOB, B TOM YucIie u3 menounbix BAO, nakornenubsix Ha [10 «MASK»
[4].

Ienblo HacTosmEelH paboTHI ABIAETCA MccienoBanue dkcrpakiuu °Sr/*°Y u3 kapbonarno-
LIEJIOYHBIX Cpel pacTBOpaMM M-aJKWIKAJIUKC[8]apeHOB B TeTpaxJopaTHieHe. B kaudecTse
AKCTPAareHTOB ObUIM HMCMOJIb30BaHbl (PYHKIIMOHAIM3UPOBAaHHBIE KanuKc[8lapensl (Tabmuma 1) c
o0mieit popmyroi, mpeacTaBlIeHHON Ha prUCcYHKeE 1.

Pucynok 1 — O6mast popmyia UCTI0Ib30BaHHBIX M-aJKWIKAIUKC|] 8]apeHoB
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Tabymma 1. XapakTepucTHKa NCIIOIb30BaHHBIX MMT-AJTKHJIKAIUKC| 8]apeHOB

DKCTpareHT 3amectureny: OnucaHune bpyrro-
P R1, Rz, R3, Rs, Rs d)opmyna
H3)3C-; CaHo-; H-; H-; -Tper- -
KI8IAL (CH3)3C-; CaHo-; H-; H-; | (MOHO-0-H-6yTWA)-TpeT-6yTNA CorHiro0s
- Kanukc[8lapeH
H . Ho-: Ho-: _O-u- _ - -
KI8IA2 (C. 3)3C-; CaHo-; CaHo-; | (AM-O-H-6yTWN)-TpET-6yTUN CosH1rs0s
H-; — Kanukc[8]apeH
W30HOHW/-KanuKkc[8lapeH-3aTnnen-
K[8]A3 CoH19-; —; H-; —; CaHa- [Blap C130H1940s
KpayH-1,5
(CHs3)sC-; —; H-; —; TpeT-6yTUN-Kanmkc[8lapeH-aTunex- CooH1140s
K[8]A4
CoHs- KpayH-1,5

DKCTpaklMIO TPOBOAWIN B cTatuke. BomHble ¢aspl ¢ 3aaanHON BenuunHOW pH roroBuim
cmemenueM 1 M pactBopoB NaHCOs u NaOH, uro oOecrneunBaio MOCTOSHCTBO MOHHOW CHITBI

PacTBOPOB. PCSYJ'IBTaTBI IMPUBCACHLI HA PUCYHKC 2.

11

Kak BuIHO U3 pucyHKa 2, BUJ 3aBUCUMOCTEN KO3(DPUIIMEHTOB pactpeesieHrs CTPOHIMS U
utTpus oT pH BomHON (a3bl aHAIOTWYEH TAKOBBIM JUIS LE3Msl M aMEepHIIMsl, COOTBETCTBEHHO [3].
Taxke U3 pucyHka 2 BUJHO, YTO CTPOHIMM U UTTpUi sKcTparupyrorcs coenunenuem K[8]A4 Gonee

—eo—K[8]A4

K[8]A3
i K[8]A2

—=—K[8]AL

2,0
15

1,0

D(Y-90)

0,5

12 13
pH
a

s dexTuBHO, ueM ¢ K[8]A3.

J1s1 o1ieHKM cocTaBa colbBaToB, 00pa3zyembix K[8]A4 ¢ kaTHOHOM CTPOHIIUS B OPTaHUUYECKON

14

90Y.

== K[8]A4
K[8]A3
== K[8]A2

== K[8]A1

4IA—\

12

6
Pucynok 2 — 3aBUCHUMOCTb SKCTpaKIUK U3 KapOoHaTHO-1en04YHbIX cpex 0,01 M pactBopamu 11-
IKUIIKAIUKC[ §]apeHOB B TETpaxJOpATUIIeHE B 3aBUCUMOCTH OoT pH BonHoM ¢a3el: a — 90Sr; 6 —

13 14

(1)8.36, OBLI HCIIOJIb30BaH METOJ CABUTA PABHOBECHUS. Pe3y.]'IBTaTBI MMPUBCACHLI HA PUCYHKC 3.

-1,8

-0,2 A
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3 R2=0,98

& -1,0 A
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20 14

[ ]
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Pucynok 3 — 3aBucumocts skcTpakiun 90Sr u3 kapOoHaTHO-1IEN0YHOM cpesbl ¢ pH=13,36
pactBopamu K[8]A4 paznuuHOl KOHIIEHTpAIMK B TETPAXJIOPITUIICHE
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[lo mnpuBeneHHBIM JAHHBIM BUAHO, 4YTO KO3(PPUIMEHTH pacrpeneneHus XOpoIlo
(BesnurHa foctoBepHOCTH 0,98)  anmnmpoKCHMHUpYIOTCS  NpsMOl B Omiiorapu(MUUECKHX
KOOp/MHAaTax. 3HaueHHe TaHreHca yIila HakJoHa NPsMON YMCIEHHO paBHO cojbBaTHOMY uuciy 0,8.
3TO0 MO3BOJSAET MPEANON0KUTE, uTO K[8]A4 00pa3yeT co cTpOHIIEM MOHO- U TOJIYCOJIbBATHI.

Takum  o0pa3oM, MOJIydeHHbIE  pPE3yJbTaThl  HOATBEPXKIAOT  NEPCHEKTUBHOCTh
HCII0JIb30BAaHUs KaJIUKC|[8]apeHOB Il COBMECTHOI'O U3BJICUYEHHUS 1I€3Us1, CTPOHLIUSA U aKTUHUOB U3
menoyHsix BAO.

HccnenoBanue BBIOTHEHO NMpH nojaepkke Poccuiickoro Haydnoro ¢onga (mpoekt Ne 15-
13-20017).

ABTOpBI  BBIpakaloT OmarojapHocTh Kazanckomy ¢enepaqbHOMY YHUBEPCUTETY 32
MPEIOCTABICHHBIE KaJUKC|8|apeHsbl.

bubnuorpadudeckuit cnucox
1. Kosnos I1.B. u np. / Boripock! paguanmonHoii 6e3omacaoct. 2012, Nel. — C. 61 — 72.
2. Jloryno M.B. u ap. // Bonpocsl paguanonnoii 6ezonacHoctu. 2011. Ne4. — C. 18 — 27.
3. CmupuoB U.B. u np. // Pagmoxumust. 2016. Ned. — C. 329 — 335.
4. Smirnov L.V. et al. // ACS Symposium Series, Vol. 757, 2009. — P. 107 — 111.

218


http://elibrary.ru/contents.asp?issueid=1596903

SKOHOMMUKA U YTPABJTIEHVE

IJKOHOMMKA U YIIPABJIEHHUE

T'OCYJAPCTBEHHO-YACTHOE MMAPTHEPCTBO KAK HHCTPYMEHT
NHHOBAIIMOHHOI'O PA3BUTHUA DKOHOMUKU PETUOHA

Kopkesckas A.A.

Ypanvckuii 2ocyoapcmeennpitl 9KOHUMUYECKUL YHUBEPCUMEN
e.Examepunoype

korzhevskaya@gmail.com

B cratbe paccMaTpuBaroTCs HOHATHS TOCyAapcTBeHHO-uacTHoro maptHépcrea (I'UIl) u
KOHIIECCHOHHOI'O COIVIAIICHHsI, UCTOPUS NapTHEPCKUX B3aMMOOTHOIIEHUH TOCYIapCTBA U YaCTHOTO
cexkTopa B pasHbIX crpaHax. I'UIl paccmaTpuBaeTcs He TOJNBKO KakK MEXaHM3M B3aUMOJECHCTBHSA
OpPraHOB BJIACTH M KPYIIHBIX KOPIIOPATHBHBIX CTPYKTYP, HO U KaK MHCTPYMEHT CTHUMYJIUPOBAHUS
MHHOBAIMOHHOTO Pa3BUTHs pernoHa. BelieneHbl cyObeKThl, KOTOpbIE CIIOCOOHBI BIUATH Ha pa3BUTHE
peruoHa.

Knrouesvie cnoea: TOCYJapCTBEHHO-4AaCTHOE IAapTHEPCTBO, KOHLIECCUS, DPETHOHAIbHAs
9KOHOMUKA, HTHHOBAIIMOHHOE PA3BUTHE PErMOHA, KPYIIHbIE KOPIIOPATUBHBIE CTPYKTYPBI.

PUBLIC-PRIVATE PARTNERSHIP AS A TOOL FOR INNOVATIVE DEVELOPMENT
OF THE REGIONAL ECONOMY

Korzhevskaya A.A.
USUE, Ekaterinburg
korzhevskaya@gmail.com

The article considers the concept of public-private partnership (PPP) and the concession
agreement, the history of relations between the state and the private sector in different countries. PPP
is not only seen as the mechanism of interaction between authorities and large corporate structures,
but also as a tool to promote the region innovative development. The subjects who are able to
influence the regional development are indicated.

Keywords: public-private partnership, concession, regional economy, innovative
development of the region, large corporate structures.

HcTopuueckuii ONBIT B3aUMOJEHCTBUS TOCYAApCTBA C YAaCTHBIM CEKTOPOM OYEHb
pazHooOpaszeH. Ilpu paznuyHBIX NOJUTHUECKUX PEKUMax W B pPa3Hble SMOXU HMMEIH MECTO
JMaMeTpalbHO TMPOTUBOINOJIOKEHHBIE (OPMBI OpPraHU3alMM SKOHOMHUYECKUX OTHOoIeHu. [lpu
OJIHMX IOCYJIapCTBO OCYILECTBIISUIO TOTAIBHBIN KOHTPOJIb Ha/l BCEMH ITPOLIECCAMH B YKOHOMUKE, ITPU
JIPYTUX — NIPOBOJWIACH MOJIUTHKA ITOJIHOTO HEBMEUIATENbCTBA B AKOHOMHUYECKYIO cuctemy. Mmenn
MECTO M CHCTEMBI, B KOTOPBIX FOCYJapCTBO M YACTHBIM CEKTOp BBICTYIAIM KAaK MapTHEPBI, XOTH
Takylo (GopMy B3aUMOJCHCTBHUS MOKHO Ha3BaTh MeHee pacmpocTpaHeHHoi. [Ipumepamu
MMapTHEPCTBA rOCyAapcTBa U MPEICTABUTENIEH YaCTHOTO CEKTOpA MOTYT CIIykUTh J/[peBHuil BocTok,
Hpesuuii BaBuinon, Apesuss ['perust u Pum. B XVI1-XI1X BB. npumepst I'UI1 BcTpeuanuce B CILIA,
Poccun u psane Espomeiickux ctpan: ['epmanumn, ®pannum, BenukoOpuranuu. Xotda camoro
MOHATUSl MAapTHEPCTBA Ha TOCYJApCTBEHHOM YpOBHE B T€ BpeMEHa HE CYIIECTBOBAJO, ObUIM
pacrpoCcTpaHeHbl CIEAYIOIINE BUIbI B3aMMOAEHCTBUS rocyiapcTBa U Ou3Heca:

e apeH/a 3eMeNb Ha JUIMTEIbHBIN CPOK;
® KpEIuT;
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e 0CBOOOXK/IEHHE OT HAJIOTOBOW TOBUHHOCTH OT/IEIbHBIX KaTETOPHUil rpax/iaH;
® aHAJIOr KOHUECCUU U T.J.

[Ton xoHueccueidt Mpl OHUMaeM (popMmy JIOroBopa O IMepegaye B MOJIb30BAHHE KOMILIEKCa
MCKJIIOUUTENIbHBIX MPaB, MPUHAMISKAIIUX TPaBo00Ia1aTeIo.

CeroaHsi rocyJapCTBEHHO-4YaCTHOE MAPTHEPCTBO SIBJIAECTCS 3aKOHOJATEIbHO 3aKPEIUICHHON
dbopMoil B3auMOJEWCTBUS TOCymapcTBa © OusHeca B Poccum, mnpumeameid Ha CMEHY
rocyJlapcTBeHHbIM 3akynkaMmM. B coorBerctBuM ¢  ®enepanbHbiM 3akoHOM  No 224-®3 "O
rOCyJIapCTBEHHO-YaCTHOM IIAPTHEPCTBE, MYHHIIMIIAJILHO-YaCTHOM HapTHEpCTBE B Poccuiickoii
®denepali 1 BHECEHUU U3MEHEHU B OT/ICJIbHBIE 3aKOHO1aTelIbHbIE akThl Poccuiickoit @enepanun”
ot 13.07.2015 r. rocy1apcTBEHHO-4aCTHOE MapTHEPCTBO, MYHULIUIIAJIbHO-YaCTHOE NApTHEPCTBO —
3TO IOpUINYEcKH 0(hOPMIICHHOE Ha ONpeAeSIEHHBIA CPOK M OCHOBAaHHOE HAa O0BEIUHEHUHU PECYPCOB,
pacrpesielieHuy PUCKOB COTPYAHUYECTBO MyOIMYHOrO MapTHEpa, ¢ OJHON CTOPOHBI, M YaCTHOTO
IapTHepa, C Jpyrod CTOpPOHBI, KOTOPOE€ OCYIIECTBJISETCS Ha OCHOBAHHMM COIJIALUEHUS O
roCy/1lapCTBEHHO-YaCTHOM MapTHEPCTBE, COIJIAIIEHHS O MYHULMIIAIbHO-YACTHOM NapTHEPCTBE,
3aKJIFOUYEHHBIX B LIEJISX MPUBICUYCHUS B SKOHOMHUKY YaCTHBIX MHBECTUIUN, 00ecreueHns OpraHaMu
roCy/1lapCTBEHHON BJIACTU U OpPraHaMU MECTHOTO CaMOYIIPABJIEHUS JIOCTYIIHOCTH TOBAapoOB, padoT,
YCIIYT U MOBBILIEHUS UX KayecTna. [1, c.3]

[Ipenmonaraercsi, 4ro maHHas ¢opma B3aUMOJCHCTBUS OyIEeT HE TOJBKO OIPEIeIsiTh
XapakTep OTHOIICHWH BIACTH M KPYIHBIX KOPIIOPATUBHBIX CTPYKTYpP, HO U CHOCOOCTBOBATh
WHHOBAIIMOHHOMY Pa3BUTHIO 3KOHOMHUKHA Ha (QenepalibHOM, PETHOHATBLHOM M MYHHUITUTIATHBHOM
ypoBHsX. CaMO NPUMEHEHHE TEPMUHA «MHHOBAI[MM» B KOHTEKCTE PErMOHAJIBbHON 3KOHOMHKHU YK€
CTaJI0 CHHOHUMOM 3(()EKTHUBHOM, pa3BUTOH, IIEPEIOBON IKOHOMUICCKOU CUCTEMBI.

HMHHOBaIIMOHHOE MPOU3BOJICTBO HE MOXKET Pa3BUBATHCA 0€3 CIEAYIOIIUX COCTABIISIFOIIMX:
HHOBALlMOHHOTO  CIIPOCA;  pa3BUTOW  TEXHOJOTMYECKOW 0a3bl; HaApabOTOK B  00JacTu
(GbyHIaMEHTAIbHBIX U MPUKIIATHBIX UCCIEA0BaHUN; KBATU(DUIIMPOBAHHOTO KaJJpOBOTO pe3epBa.

VMHHOBaIIMOHHBINA POCT PpeTHOHA 00ECIIEUNBAIOT BCE YYACTHUKH WHHOBAIMOHHOTO TpoIIecca
(uMKmTa):  akaJeMUYecKOM W OTpacieBOd  HAyKO#l, yHHUBEPCHUTETaMH, MPEATNPHUATUSIMHU,
MHHOBAIIMOHHOM MH(pacTpyKTypoll pernoHa (LieHTpaMu TpaHchepTa TEXHOJIOTHH, TEXHOapKaMH,
Ou3Hec-UHKyOaTopamu, OW3Hec-aHTelaMH, WHCTUTYTaMU pa3BUTHS), TOCYIapCTBEHHBIMH U
MYHUIUIIATBHBIMU CTPYKTYpPaMH U (POHIaMU TTOAAEPKKU MHHOBAIIMOHHOTO TTPEANPUHUMATENHCTBA.

[To cragusiM >KM3HEHHOTO IMKJA BBIACISAIOTCS CIENYIOIIHEe OOBEKTHl HHHOBAIMOHHOTO
crpoca:

1) dbynnamenTanbubie uccnenaoBanus (OU);

2) npuxnaanele uccienosanus (I111);

3) onbiTHOE Tipou3BoAcTBO (OII);

4) maccoBoe mpoun3BoicTBO (MII).

Tabmuna 1. Cnenudukanys 00b€KTOB HHHOBAIIMOHHOTO CIIPOCA M0 €ro CyObheKTam

CybbeKTbl O6beKTbl cnpoca
oU 1 OIl1 MIT
denepanbHble OPraHbl BIACTH M HHCTUTYTHI PA3BUTHS X X X X
YHUBEpCUTETHI X X X X
Hayunsle yupexaeHus X X X X
KpynHslii 6uzHec X X X X
Cpenumii bu3Hec X X X
PernonanbHble Oprasbl BJIaCTH M HHCTUTYTHI Pa3BUTHS X X X
CouuanbHbIA HETPOU3BOACTBEHHBIN CEKTOP HApOJHOTO X X X
X03HCTBa
@DUHAHCOBBIH CEKTOP X X X
MyHununaipHbele 00pa3oBaHus M TEPPUTOPHH X X
Cpennuii n Manblii 6uzHec X X
Kosutepku 1 mikosist X
OO1ecTBeHHbIE OpTraHNU3aMN X
JomaiiHue xo3sicTBa X
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B xauecTBe CyOBEKTOB MHHHOBAI[IOHHOTO CIPOCA BBICTYIIAIOT:

- HAYYHbIC YUPEIKICHHS;

- YHUBEPCHUTETHI, KOJUICIKU U IIKOJIBI;

- pa3nu4HbIe 1o MaciTady U mpaBoBo (hopMe BHUIbI OM3HECA;

- (enepanbHbIe, PETHOHAIBHBIE U MyHUIUIIAIBHBIC OPTaHbl BIACTH U UX TEPPUTOPHU;

- 00111eCTBEHHBIE HEKOMMEPUYECKHE OpraHnu3alluH;

- (PMHAHCOBBIE CTPYKTYPHI;

- nomoxo3siictsa. [4, ¢.100]

B kadecTBe OCHOBHBIX CYOBEKTOB WHHOBAIIMOHHOTO PAa3BHTHS SKOHOMHKH Y PaibCKOTO
peruoHa cieayeT paccMaTpUBaTh KPYITHBIE KOPIOPATUBHBIE CTPYKTYPBI U OM3HECA, TaK KaK TOJIBKO
y OHH 00NajgalT 3HAYUTEIBHBIMH OObEMaMH HEOOXOIUMBIX PpECypcoB M KOMIICTCHIHH,
BO3MOKHOCTBIO JTMBEPCHU(HUKAIIMKA MPOU3BOICTBA, OTKPBHITHS HOBBIX HAIpPABICHUN AEATEIBHOCTU
W/ MHBecTUpoBaHus. Bo3moxkHOCTh mpsimoro ydactue B mpoektax [UII cpeanero m mainoro
Ou3Heca Ha PETHOHAIBHOM YPOBHE BECbMa COMHHTENbHA B CBSI3U C BBICOKMM IIOPOT'OBBIM 3HAYEHUEM
HEOOXOJMMBIX HHBECTUIIMI M 3HAUYUTEIBHBIM IIEPHOIOM 000PaYMBAEMOCTH KalUTala.
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«ABUTYPUEHT-CTYAEHT-CHEIUAJUCT»
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Peanu3amnus METOAMYECKOTO COMTPOBOXKICHUS MPO(HECCHOHATHLHOTO CTAHOBIICHUS JIMYHOCTH
Ha dTarne «adUTYPUEHT — CTYICHT — CIEIHAIUCT) PACCMATPUBACTCS C TOUKH 3PEHUS CYIIECTBYIOIIETO
OTIBITa PA3BUTHS OCHOB paHHEH MpodopUeHTANH U POGUIH3AUN JIMYHOCTH, KOTOPBIA JTOJDKEH
ObITh O0OOIIEH W TMPUBEACH K EAMHOW CHCTEME JJIsl TMOBBIMEHUs Y(PPEKTUBHOCTH C YYETOM
COIMAJILHOTO MTAPTHEPCTBA IIKOJIBI, By3a M pad0OTOMaTesl.

Knrouesvie cnosa: mpodeccuoHanbHOE CTaHOBJICHHE, MpOoQMIn3anus, MpodeccHoHaTbHas
OpUEHTAIMsI, COIMAIBHOEC TAPTHEPCTBO, OW3HEC-UHKYOATOp, JUYHOCTHBIE OCOOCHHOCTH,
WHUBUAYAIbHBIN Y4eOHBIH M1aH.

221



SKOHOMMUKA U YTPABJTIEHVE

TO THE QUESTION OF REALIZATION OF METHODICAL SUPPORT OF A
PERSONALITY PROFESSIONAL BECOMING AT THE STAGE «APPLICANT-
STUDENT-SPECIALIST»

Posokhina S.A.
OTI NRNU MEPhI, Ozersk
SAPosokhina@mephi.ru

Realization of methodical support of a personality professional becoming at the stage
«applicant - student - specialist» is considered from the point of view of existing experience of
development of the basics of early vocational guidance and vocational specialization of a person,
which should be generalized and resulted in a uniform system to increase the efficiency while taking
into consideration social partnership of school, higher school and employer.

Keywords: professional becoming, vocational specialization, vocational guidance, social
partnership, business incubator, personal features, individual curriculum.

[TpoGiemMa npoecCHOHATBHOTO CTAHOBJIEHUSI JMYHOCTH, BbIOOpa Inpodeccuu cBA3aHa C
NEpUOJIOM JKU3HU cTapuiero mnojapoctka (14-16 ner), korga OH 3alyMbIBaeTcs O CMBbICIE
CYIIECTBOBAHMSA CE0sl KaK JTMYHOCTH, BEIOOpPE BHIA TPYIOBOU NEATEIBHOCTH, y4eOHOTO 3aBEICHUS.
OnHako ocHOBa NPO(ECCHOHATIBHOIO CaMOOIIPeIeeHUs TOJDKHA (POPMUPOBATHCS TOPa30 paHblle
Ha CTa/INY KOHKPETHO-HATJIHBIX IPECTaBICHUI 0 Mupe npodeccuii. Pacmmpenue 3HaHui 0 Mupe
B LeJOM, OOwel KyibType JIMYHOCTH peOeHKa, pa3BUTHUE COLMAJIbHBIX, HPABCTBEHHBIX,
ACTETUYECKUX, WHTEIUICKTYalbHbIX M (HU3MUECKUX KAdeCTB SBISETCS OCHOBOHM Oymyrei
PO UITH3aAIUH.

JlanpHeiimee 3HAKOMCTBO ¢ MUPOM TpyZa, (hopMUpOBaHHE UHTEpeca K HeMY, K mpodeccusim
pa3BuBaeT peOeHKa Kak CyObeKTa OTHOLIEHUH € JII0IbMH, TOOYKAAET €ro K CaMOOLICHKE, MOBBIIIAET
YBEPEHHOCTh B ce0e. DTO Ta ImepBasi CTYNEHb, KOTOpas SBJSETCS OCHOBOM pacIIMPEHHUS] CBOMX
BO3MOKHOCTEH W TOJIy4YeHHs OMbITAa, (AKTHMUECKH 3TO paHHsISA NpouiIn3anusi, MO3BOJAIOIIAs
pa3BUBaTh MMO3HABATEIbHBIC, KOMMYHHUKATHBHEIE U KYJIbTYPHbBIC KOMIICTECHIUH.

B nanHoll pabore paccmarpuBaroTcst Oojiee TO3[HHE O3Tambl NpOQUWIM3ALUU U
npodopueHTaluy, BKIIOYAIONIME KOMIUIEKC CpPEJICTB, HANpaBICHHBIX Ha JajbHeiliee
¢dbopMHpoOBaHUE y JMYHOCTH OTHOILIEHHS K cebe, Kak K CyObekTy Oynymiell nmpodeccuoHanbHOI
nesTenbHOCTH. Vcxo/id U3 3TOro, HE00XOAMMO YUUTHIBAaTh, UTO MPO(EeCcCHOHAIbHAs OpUEHTALUS HE
SBJISIETCS IPOCTO BHIOOPOM Mpodeccuul, a IBIsSETCs] pa3BUTHEM T'OTOBHOCTH K MPO(HECCHOHATIBHOMY
CaMOOMPEIEIICHNIO, aKTUBU3ALIUU BHYTPEHHUX PECYPCOB JUYHOCTH JIJIsl IOJTHOM peann3aiy CBOUX
BO3MOKHOCTEH. JTa paboTa BBINOJIHAETCS B pAMKAaX OCHOBHOM LIKOJIbI C HCIIOJIB30BAHUEM «MacTep-
KJIAaCCOB», TEMAaTUYECKUX 4YacoB, HWHAMBHAYAJIbHbIX Oecell, JIWHAMUYECKH MPOQPHUIbHBIX
NPEANOYTEHUI U APYTrUX HalpaBJIeHU.

N3yuenune omnbiTa paboThl OTIETBHBIX KO [1, 2] MOKa3bIBaeT, YTO MPHUBEACHUE MMOJOOHOM
paboOTbl B  €OUHYI0 CHCTEMY  «aOUTypHEHT-CTYACHT-CIIEUAIUCT» Ha  0a3e  IeHTpa
po(ecCHOHAbHOTO CTAHOBJIEHUS JIMYHOCTU TO3BOJUT HE TOJBKO IMOBBICUTH 3((HEKTUBHOCTH
poOpUEHTAIIMOHHON pabOThHI Ha BCEX dTarax o0pa3oBaTeIbHOTO MPOCTPAHCTBA, HO U MOBJIUATH HA
COLIMAJIbHOE TAapTHEPCTBO, Kak OJHO W3 NPUOPUTETHBIX HANpaBICHUH MOJEpHU3ALUN
npo¢eCcCHOHATBLHOTO 00pa30BaHMsI rOpPOjia Ha COBPEMEHHOM JTalle.

B oTOli B3, paccMOTpUM OTHENbHBIE BONPOCHI METOAMYECKOIO COMPOBOXKICHUS
po(eCCHOHATBHOTO CTAHOBJICHHS JIMYHOCTH Ha JTane «aOUTypHUEeHT-CTyJeHT-crenunanucty». Ha
JTane «adUTYpPHEHT» HEe0OXOIMMO CO3/1aHue MHGPACTPYKTYphl MPOPOPUEHTALIMOHHOW pabOThI CO
HIKOJIbHUKaMHU TOPO/Ia, KaK MOTEHIMATbHBIMA A0OUTYpHEHTaMH, KOTOPast BKIIIOYAET:

— 00y4eHue OpraHu3aTopoB MO MPOPOPHUEHTATMOHHON pabOTe MIKOJ TOPO/Ia;

— OIlpeJesieHNue HaNpaBiIeHUA MpoQMIN3alul, CO3/J1aHUE E€IUHBIX (OPM OTYETHOCTHU IIO
npoduIu3anum KjaaccoB, OTAENbHBIX IIKOJI U IIKOJ TOPO/a B LEIOM;
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— npodopuentauus yyamuxcs 4-11 kiaacco, BKIIOYast:

a) KOMIUICKCHBIM aHallu3 JIMYHOCTHBIX OCOOEHHOCTEH, MHTEPECOB, HMHTEUIEKTYaJIbHOTO
MOTEHIIMAaJIa B TUHAMUKE;

0) xypc npennpoduIbHONW MOArOTOBKM [UIs ydamuxcs 9-x KIIaccoB € MPOBEIACHHEM
MH(POPMAIIMOHHOM paboThl, OpPUEHTUPOBAHHON Ha MPOQUIbHBIE IPEIMETHI;

B) (GOpMHUPOBAHKE JTUIHOTO MHAMBUAYaIbHOTO yueOHoro uiana (MYII) yaamuxcs 10 u 11
KJIACCOB.

— CO3JJaHME€ SKCIEPUMEHTAbHBIX IUIOMAJA0K M TMPE3CHTAlUsl TEXHOJIOTHUU MPOBEICHUS
poOpUEHTAIINH, IPECTABICHNUE PE3YJIbTATOB.

Takum oOpa3om, pe3yabTaTOM CHUCTEMHONH MHOTOYPOBHEBOI, MHOTOIpaHHOW pabOThl MO
npoOpUEHTAIIMM HA ATalle OKOHYAHUS OCHOBHOM IIKOJIBI SBISICTCS WHAMBHYaTbHbBIH y4eOHBIN
IJIaH BBITYCKHUKA.

Ha srane «ctynenT» nponomkaercs padora (1 Kypc) 1o yTOUHEHHIO OT/IEIbHBIX BOIIPOCOB,
CBSI3aHHBIX C MPO(ECCHOHAIBHBIM CTAHOBJIEHWEM, U KOHKPETHU3allHsl BBHIOPAHHOTO HAIpaBIICHUS
MOJITOTOBKH B PaMKax AMCLUUIUIMHBI «BBeeHNE B HAIIPABICHHUE MTOATOTOBKM (COOTBETCTBYIOIIETO
HaIpaBJICHUs).

Ha nanHOM 3Tane BakHOE 3HaYeHUE MpUOOpeTaeT Takas popma pabOThI CO CTYICHTAMH, KaK
CTYJCHUECKHI «OU3HEeC-UHKY0aTop», KOTOPBIH MOKHO paccCMaTpuBaTh KaK 4YaCTh MHHOBAIMOHHOMN
cucTeMbl HMHCTUTyTa. OpraHu3allMOHHO-METOAMYECKas CTOpOHA NPEJCTaBICHUS Ou3HEC-
MHKY0aTopa, Kak CHUCTeMbl Ui MPOodEeCCHOHAIBLHOTO CTAHOBJICHHS OyIyIIero CrenuaIncTa,
MperoaaraeT UCIOIb30BaTh OMBIT PEATN3AUUU MOJOOHBIX CUCTEM B POCCHICKUX YHHBEPCHTETaX
[3]. Jannas paborta TpeOyeT pacCMOTpPEHHS LIEJIOro psga KOHKPETHBIX BOIPOCOB, KaCAIOIIMXCS
BbIOOpa moaxona ((yHKIMOHATBHBINA, TPOLECCHBIH W IEHHOCTHO-OPUEHTHPOBAHHBIN) IS
3¢ (heKTUBHOTO (QYHKIIMOHUPOBAHUS CUCTEMBI.

PaccMoTpuM  3aKIIFOUMTENBHBIA ATall  «CHELHUATUCT». Pe3ynbTarhl, MOJYy4EHHBIE Ha
MpeabIAylleM »JTame, MOTYT TMOCIHYKUTh KaJpoBod ©0a30il 1 (OPMUPOBAHUA TMPOUYHBIX
B3aMMOOTHOIIIEHUH C TOTEHIHAIbHBIMU  paboromarensmu. (CoBpeMeHHBI paboTojaTenh
COBEPILLIEHHO TOYHO IMPEJCTABIsAET KaKue 3HAHUS, KOMIIETEHIIMU U OINBIT HEOOXOIUMBI MOJIOJOMY
CHEIHAIUCTY JUIs ycrnemHoi padoTsl. Kpome Toro, oH MOXXeT yka3aTh Ha T€ HEJJOCTATKH, KOTOPbIE
HUMEIOT MECTO Ha JJaHHbII MOMEHT.

B cBsi3u ¢ 3TUM, Ha JAHHOM JTare aKTyalbHBIM SIBIISICTCS aHAJTU3 OCHOBHBIX HAIpPaBICHUH
OpraHU3aIMK COLMAIBHOTO TAPTHEPCTBA HHCTUTYTA C pab0TOIaTeNIMH, BKJIFOUasi aKTUBHOE Y4acTHe
MPEJCTaBUTENCH TPEINPUATHA M OpraHU3aluii Ha dTamax pa3padoTKu pabouuX y4eOHBIX IIAaHOB
COOTBETCTBYIOLIMX HAaMpaBlI€HUN MOATOTOBKM, BKIIIOUEHHE B Y4YeOHBIM Ipolecc U HUTOrOBYIO
aTTECTAIINIO BBITYCKHUKOB.

Takum o0pa3zoMm, peanu3alMs METOJUYECKOT0 COMPOBOXKAECHUS MPO(ECcCHOHATBHOTO
CTaHOBJICHUS JINYHOCTU Ha 3Tale «aOUTYpUEHT — CTYJIEHT — CHEUUAINCT» TpeOdyeT CHUCTEMHOIO
MOJIX0/1a Ha KaXJOH CTYNEHH, BKJItOYasl MPUMEHEHHE KOHKPETHBIX METOJIMK, OLIEHKH MEepeXOaHbIX
MPOIIECCOB MOHUTOPHHTA PE3Y/IHTaTOB HA OCHOBE COBMEIIECHUS TPAIUIIMOHHBIX U HHHOBAIIMOHHBIX
HaNpaBJICHUH pelIeHus TaHHON MPOOJIEMBI.
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PaccMoTpeHsl OCHOBHBIE BOIIPOCHI MPO(ECCHOHAIBHOTO CTAaHOBJIEHHUS BBIITYCKHUKOB BY3a ¢
Y4ETOM OpraHU3aIMOHHBIX MOMEHTOB, CBSI3aHHBIX C oOecneueHneM Habopa Mep 1o GOPMHUPOBAHUIO
COBMECTHBIX JEWCTBUH, KacalolMXcs MNpoQUIbHOrO O00ydeHus, paHHEH NpOoPOpUEHTALMH.
VY4uuThIBas JAHHBIA 3TAll PAa3BUTHUS YKA3aHHBIX INPOLECCOB, ONTHUMAJIBHBIM PEIICHHEM IpPOOIeMbI
MO’KeT ObITh pa3paboTKa MpoekTa cozanus PecypcHoro nieHTpa npodecCuoHaIbHOTO CTaHOBJICHHS
«Ctynenu Pocray.

Kniouesvie cnosa: npodeccnoHaabHOE CTaHOBJIEHUE, NMpoduin3anus, npodeccuoHanbHas
opueHTalus, NpodecCUOHAIN3M, HAJEKHOCTh, HENPEPHIBHOE OOpa30BaHME, PECYpPCHBIA ILIEHTP,
CaMOOIIpeIeJIEHUE INYHOCTH.

ORGANIZATIONAL QUESTIONS OF PROFESSIONAL BECOMING OF HIGHER
SCHOOL GRADUATES

Posohina S.A., Borisova V.S.
OTI NRNU MEPhI, Ozersk
SAPosokhina@mephi.ru

The basic questions of professional becoming of graduates of higher school taking into
account the organizational moments connected with ensuring a set of measures of formation of joint
actions, concerning profile training and early vocational guidance are considered. Taking into
consideration the given stage of development of the specified processes, the optimum decision of the
problem can be development of the project of creation of the Resource center of professional
becoming «The Steps of Growthy.

Keywords: professional becoming, specialization, vocational guidance, professionalism,
reliability, continuous formation, resource center, self-determination of a person.

B coBpeMEHHBIX CONMAIBHO-KOHOMHYECKUX YCIOBHAX TpolieMa NpoQecCHOHATHHOTO
CTaHOBJIEHUS BBINYCKHUKOB BY3a, moAroroBka KOMINETEHTHBIX, UHUIIMATUBHBIX, TPEIIPUUMUNBBIX
CTIEMAINCTOB M 0aKaaBpOB CTAaHOBHTCS Bce Oosiee aKTyaldbHOH. B CBS3M ¢ 3THM, aKTyaJbHOCTh
npoOaeMbl, MPEACTaBICHHON K OOCY)XKIEHMIO He BBI3bIBACT COMHEHMH. B mepByro ouepenb 3TO
CBSI3aHO C TeM, 4To Poccum HYXHBI BBICOKOKBATM(HUIIMPOBAHHBIC KAaapbl sl paObOTHl B OO0
orpacian. OcoOeHHO 3TO Ba)KHO NMPH MOJATrOTOBKE OakanaBpOB M CIEUUAIUCTOB JUIS MPEANPUITUHI
I'ockopniopauuu «Pocaromy», rae npodecCHoHaIN3M, HaJACKHOCTh M 3(PQPEKTUBHOCTh MEepcoHama
OYEeHb 3HAYMMBI Ul TOJJIEP)KAHUS COCTOSHHS PaJUallMOHHON, SKOHOMHUYECKOW M COIMAIbHOMN
0€30MacCHOCTH MPEANPUATHH.

@enepanbHbBIMM  TOCYJApCTBEHHBIMM — 00pa30BaTENbHBIMUA ~ CTaHJApTaMHM  ONpPEEICHbI
0OIIEeKyIbTypHBIE u npodecCuOHAThHBIC KOMIIETEHIINH, KOTOpBIE obecreunBaroT
CaMOCTOSITENILHOCTh BBIOOPaA Oyay1eit npodeccuoHaIbHON AeATeNbHOCTH BBIITYCKHUKA, TOHUMaHUE
CYIIHOCTH, MHCCHH ¥ COIIMATHHON 3HAYUMOCTH MPO(ECCHH, TOTOBHOCTH OYIYIIUX CHEIHATNCTOB U
0akamaBpoB K  INpodeccHOHANbHOM  MOOWJIIBHOCTH,  HENpPEpPHIBHOMY  00pa3oBaHUIO U
camooOpaszoBanuio. [Ipoucxomsmme wu3MeHeHHS B cdepe TpoPecCHOHATHHON 3aHITOCTH,
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YKECTOUEHUE KOHKYPEHLIMHM Ha pBIHKE TpPyAa ONPEACISIOT HEOOXOIUMOCTh KOPPEKTUPOBKU
npo¢eCCUOHAIBHON MOATOTOBKH BBITYCKHUKOB BY 3a.

B cootBercTBHM C 3THUM, pelIeHHE TAHHOH MPOOJIEeMbI HEOOXOAUMO OOECIEUHUTH LEITBIM
HaboOpOM Mep IO OpPraHM3aLUU COBMECTHBIX JIEHCTBMM, Kacaroluxcs NpOoQHIBHOro oOydyeHHs U
panHell mpodopueHTanuu, Kak CcpeAcTB AudQepeHnnanu W HMHIUBHIyaIH3alMd OO0YyYCHUS.
ITosTOMy M3MEHEHUs B CTPYKTYpe, COAEpPKAHWU M OpraHu3alMu 0oOpa3oBaTENILHOIO Ipolecca ¢
Y4ETOM HHTEPECOB, CKIIOHHOCTEH U ClIOcOOHOCTEH Oynymux pabOTHUKOB TOJHKHBI paCCMAaTPHBATHCS
Oosiee mpHUCTaNbHO Ha Beex 3Tanax noaroroku: «lllkona-By3-IIpennpustue». Ipyrumu cioBamu,
HE0OXO0IUM TIEPeX0]] OT «OOYUCHHSI» K «pa3BUTHION [1].

OOHoBIIEHHUE CTapIIel CTyleH! 001Iero o0pa3oBaHKs Ha OCHOBE €ro MHIMBUAYATU3aLUN U
(GyHKIMOHATBHOCTH oOecrednT 3(h()EeKTUBHOCTh Ha CIEAYIOUIEM 3Tane Npu OOy4YeHUH B BBICIICH
LIKOJIE.

EcrecTBeHHO pelieHne 3TUX BOIPOCOB JIOJHKHO YYUTHIBATH MHOTOJIETHUN OT€YECTBEHHBIN U
3apyOeXHBIA OMNBIT, BKJIIOYas OcoOeHHOCTH mnpoduminzanuu o0ydeHus. OOmume MoAXOoIbl K
npoMIN3auU pacCMaTPUBAIOTCSI MHOTUMHU crienuanuctamu [ 1, 2, 3].

OO6uwmii moaxox K NpouIN3aluy MOXKHO 0XapaKTepU30BaTh CICAYIONIMMU O3ULIUAMU:

1. Ob6mee oOpa3oBaHME€ Ha CTapliedl CTYNEHH BO BCEX PA3BUTBHIX CTpaHAX SBISICTCS
PO UITBHBIM.

2. IIpopunpHoe 00yueHne 0XBATHIBAET 2-3 MOCIEIHUX I0Jja O0yUEHUs B ILIKOJIE.

B cBsa3u ¢ atum, nmpodunMzanus AOMKHA IPEJICTAaBIATh CTPOMHYIO CHUCTEMY paloThl,
OXBAaThIBAIOIIYI0 BCEX YYAaCTHUKOB O0pa30BaTEIbHOrO Ipolecca, Ha MPOTSHDKEHUH BCEX
o0pa3oBaTeNbHBIX IEPHOAOB M BCEX HAINpaBlIEHUM JesATeabHOCTH. i 3TOro HEOoOXOJMMBbI
CHeIMAIbHO pa3paboTaHHBIE MPOTrpaMMbl MpodecCHoHaANbHONW opueHTanmu B BY3e, BHeapeHue
KOTOPBIX 00€CHEeUUT ONTHUMM3ALNIO MPOLEcca CaMOONpPeAeIeHHs JUYHOCTH B PO deccuoHalbHON
JeSITENIbHOCTH, ITOBBILIEHHS €€ KOHKYPEHTOCIIOCOOHOCTH Ha PBIHKE TPYyAA.

Opranuzanus 3Toi paboThI J0JKHA BEICTPAUBATHCS 110 BO3PACTHON BEPTHKAIN, ONTUMAJIBHO
OT JIOIIKOJIBHOTO BO3pacTa, HayaJlbHOW, OCHOBHOM CpeIHEW MIKOJIbl K YYEOHBIM 3aBEICHUSIM
npo¢ecCHOHATLHOTO 00pa30BaHMs U Jajiee B IPOM3BOJICTBEHHYIO U COLIUANBHYIO chephl.

Y4uuThIBas, YTO CETOAHSANIHME a0WTYpUEHTHI HE BCETJAa OPHEHTHUPYIOTCS B CHCTEME
COBPEMEHHBIX IPO(eCCHOHATBHBIX OTHOIIEHUH, HE 0CO3HAIOT CBOU CIOCOOHOCTH, MOTHBBI U JTMYHBIE
LIEHHOCTH, BHIOOpP MMM Yy4eOHOIrO 3aBEACHUSI NPOUCXOAMT CIIOHTAHHO, YacTO OCHOBBIBAsICh Ha
CllyyallHBIX COOBITHSAX, TAaKUX KakK: MHOMYJISIPHOCTh Y4eOHOTO 3aBElECHUS CPEIM CBEPCTHUKOB,
npecTxHOCTh BY3a u npyrue.

Ha nanHoMm sTtane pa3BuTHs MpO(OPUEHTAIMOHHBIX MTPOLECCOB B OOIIEH 1IKOJIe U Jaliee B
BBICILIEH IIKOJIE ONTHUMAJbHBIM PEIIEHHEM JIaHHOTO BOIPOCa MOXKET ObITh pa3paboTka IpoeKTa
co3nanust PecypcHoro 1eHtpa mpodeccuoHanbHoro cranoBineHust «Ctynenu Pocrta». Muccus,
KOTOPOTO 3aKJIFOUAETCs] B OKa3aHUU MMOMOILIM B BBIOOpE M peanu3aliy KU3HEHHOBAYKHBIX PEeIIeHUN
IIKOJIbHUKOB, CTYJIEHTOB, MOJIO/IBIX CIIELIMATIMCTOB U B3POCIIOTO HACENEHHsI TOpOoAa U OIM3IeKAINX
TEPPUTOPUH.

OCHOBHBIMU TIENISIMH CO371aHUS PecypcHOro 1eHTpa npogecCHOHAIBLHOIO CTaHOBIICHUS
«CTymneHu pocTa» SBISIOTCSA:

— obecrnieueHue CONpoBOXKICHHs TMYHOCTH Ha dTtane «lllkona — BY3 — [Ipennpustue» mis
oOecrnieueHrs 3HAHUSIMU, ONBITOM B COOTBETCTBYIOIIEH N€ATEIbHOCTH, MH(pOpMaluel, pa3BUTHEM
JIMYHOCTHBIX KaueCTB, COBEPILIEHCTBOBAHHEM PO ECCHOHATIN3MA U KaphepHOI'0 POCTa;

— (hopMHpoBaHHEe yKa3aHHBIX PECYPCOB Ha OCHOBE OOeCIeueHus MOCTOSHHOM TIaHOMEPHOI
paloThl, HaUWHAs OT NMPO(OPHUEHTAIMOHHBIX MEPONPHUATUH, MpodUIN3auud U anmpodalUU CBOUX
3HaHUU U yMeHu# Ha 0aze yueOHOro OM3Hec-uHKy0aTopa;

— UHTerpauus y4yeOHOro Tmpoliecca, Hay4YHBIX MCCIENOBAaHUA U IPOU3BOACTBEHHOMN
NS TeIbHOCTH ISl pa3BUTHS TBOPUYECKOTO U TPYJAOBOIO MOTEHIIMAIa pabOTHUKA.

OCHOBHBIMU 33/1a4aMH SIBJISIFOTCSL:
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— obecrieuenue paHHen npoduiauzauy U npodopueHTannu Kak cpeacTsa nuddepeHanum
U MHIUMBUAyalu3alUul oOydeHHUs 3a cueT OoJiee IOJIHOTO YydeTa HMHTEpecOB, CKIOHHOCTEH H
CIOCOOHOCTEH yuaIumxcs;

— crenyanu3anus 00pa3oBaTeIbHbIX YUPEKACHUHN BBICILIETO U CPEIHETO NPO(eCCHOHAIBHOTO
00pa3oBaHMs 1O YPOBHSM U HANPABJICHUSM B COOTBETCTBUU C MPUOPUTETAMH Pa3BUTHS aTOMHOMN
OTpAaCiM U PErHOHa;

— paHHss IPO(YOPUEHTALUS IIKOJIHLHUKOB C Y4€TOM IPUOPUTETOB PA3BUTHSI aTOMHOM OTPACIIH
U TOpoJia;

— pa3BUTHE MPAKTUKOOPUEHTHPOBAHHON MOJATOTOBKU HEMpepbhIBHOrO oOpazoBanus «lllkoma
— CIIO — BY3 — [Ipennpusitue»;

— aKTyaJIM3alusl COAep KaHus TOATOTOBKU M TOBBIIICHUSI KauecTBa 00pa3oBaHMs OyIyIIMX
0aKaJaBpOB U CHELUAIHNCTOB;

— ¢opmupoBaHue MoJeNeil THOKOW NPAKTUKOOPHEHTUPOBAHHOH MHOTOYPOBHEBOW U
MHOTI'OKAHaJIbHOM IMOATOTOBKM M MEPENOArOTOBKU IMEJAarornyeckux KaJpoB, O00eCHedMBarOLINX
poOPUEHTATMOHHYIO PadOTy B HIKOJIE;

— CO3JJaHHME€ SKCIIEPUMEHTAJIBHBIX IJIOUIAJIOK JUIsl CTYAECHYECKOro OM3Hec-MHKyOaTopa Kak
4acTU MHHOBAIIMOHHOM CHCTEMBbI HHCTUTYTA.

Takum o0Opa3oM, OKa3aHHE BCECTOPOHHEH HOMOLIM B NMPO(ECCHOHAIBHOM CTaHOBJIEHUHU
JMYHOCTH JIOJDKHO OBITH HAaIIPaBIICHO HA (hOpMUPOBAHHE, B TIEPBYIO OYEPE/Ib, OTHOMICHUS K ce0e, KakK
K cyOpekTy Oyaymed mnpodeccHOHalbHOW JEesATEeIbHOCTH, BKJIIOYAs CaMOOIpE/EICHHUE,
AKTUBHU3AIMIO BHYTPEHHUX PECYPCOB M MOJIHYIO PEaTH3aIHIO ce0sl KaK CIIEIHaTUCTA.
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[TocTpoena perpeccoHHasi MOJENb 3aBUCUMOCTH T'OCYIapCTBEHHOI'O J0JIra OT OCHOBHBIX
crareil pacxojioB Oro/pKeTa. BhIABIEHBI CTaThbU PacxXo/10B, OKa3bIBAIOIINE HaNOObIIEe BIUSIHUE HA
BEJIMYMHY I'OCYAAPCTBEHHOIO JIOJITa.
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ANALYSIS OF THE RELATIONSHIP BETWEEN THE STATE DEBT AND BUDGET
EXPENSES

Samsonova N.A., Glazkova S.S.
OTI NRNU MEPhI, Ozersk
nataly123898@gmail.com

A regression model of the dependence of the state debt on the main items of the budget
expenditures was constructed. The article reveals the items that have the greatest impact on the
amount of public debt.

Keywords: public debt, budget expenditures, regression analysis.

Kak wu3BecTHO, BHEIIHMM TOCyNapCTBEHHbIM noir Poccuiickoin Penepanuu mpoaosnKaeT
cokpamaTtbcs. B 10 ke Bpems IlpaBuTenbCTBO paccuMThIBaeT NPUOETHYTh K BHYTPEHHUM
3aMMCTBOBAaHUSIM 4epe3 pa3MellleHue OOJUTrallMOHHOrO 3aiimMa ans rpaxaaH Poccuiickoi
®enepauyn. HezaBucuMo OT TOro, KTO SBJISETCS KPEAUTOPAMHU, TOCYIAPCTBEHHBIN JOIT YMECTEH,
€CJIM OH KOHTPOJUpyeM. {1 3TOro HeMajloBa)KHO YMETh YUUTBIBATh BCE aCHEKThl KOHTPOJIS, a TaK
e HeoOXOMMO IIPOrHO3UPOBaTh JaHHOE siBjeHue. C 3TOH 1enblo ObLI0 MPOBEIEHO MCCIIEJOBAHUE
3aBUCUMOCTH T'OCYJapCTBEHHOI'O J0JIra OT OTJENIBHBIX CTAaTed PacXoJOB, B YACTHOCTU PACXOI0B
OOIIIECTBEHHOTO CEKTOPA, IyTEM CO3JIaHHsI PErPECCUOHHON MOJIEIH.

Jist Toro, 4To0Bl YBHIETH B3aUMOCBS3b BHYTPEHHETO rOCYJapPCTBEHHOTO J0JTa U JeQHUIHNTa
Oro/KeTa, KOTOPBI COCTOMT U3 OTJAENbHBIX CTaTe pacxoaoB, OblIa MPOCTPOEHA PErpecCUOHHAast
MOJIETb U PACCUMTAHBI [TOKA3ATEIH CBSI3U.

bbula paccMOTpeHa B3aUMOCBSI3b T'OCYJAapCTBEHHOIO J0JIra C OTACIBHBIMH CTaTbsIMU
pacxo0B, TAKUMH KakK: COLlMaIbHAas OJUTHKA, HALIMOHAJIbHAS! 2KOHOMUKA, HallMOHAJIbHAsi 00O0pOHa,
of1erocy1apcTBeHHbIE BONPOCH! JlaHHbIe U1 aHaIu3a npeacTaBieHsl B Tadauue 1.

Tabnuua 1 JlnuHaMyKa BHYTPEHHET0 TOCYJapCTBEHHOT'O JI0JITa

O06Bem Cratbu pacxoJioB, MJIPJ. pyo
IToka3zaTtenu roc.JI0JITa, Cor. Har. Har. Oo6meroc.
MIIpA. pyo MOJIUTHKA SKOHOMHKA o0opoHa BOIPOCHI
2006 875,4 201,2 345,0 681,8 533,2
2007 1064,9 214,0 692,6 831,9 815,7
2008 1301,2 293,6 1025,0 1040,9 839,4
2009 1499,8 323,5 1650,7 1188,2 853,1
2010 2094,7 344.,9 12227 1276,5 887,9
2011 2940,4 3128,5 1790,2 1516 777,8
2012 4190,6 3859,7 1968,5 1812,4 809,9
2013 49779 3833,1 1849,3 2103,6 850,7
2014 5722,2 3452 4 3062,9 2479,1 935,7
2015 7241,2 4265,3 2324,2 3181,4 1117,6

OTHOCHUTENLHO Ka)XJIOM CTaThU pacxoaoB OBLIO BLIGpaHO 6HaTOHpI/IHTHOC YpaBHCHHC TpCHOA
M JI KaXKIO0ro pacCUYMTaHbl MOKA3aTCIIN d U b.

Bzaumocss3s TOCydapCTBECHHOI'O A0JIra OTHOCUTCIBHO COIMAJIbHOMN MOJIUTHUKHA BBIPAKCHO B
CTCIICHHOM YPaBHCHUH, KOTOPOC UMECT BU/I:

1072,507 * X0,51 =Y (1)

roe Y — 00BeM rocyaapCTBECHHOI'O O0JITa

X — conuajJbHas MOJIMTHUKA

HpOBe,Z[}I BCC HCO6XO,[[I/IMBIC PacCUCThl I YCTAHOBJICHUA Ka4Y€CTBA CBA3HU, MOXHO CKa3aThb,
4TO CBA3b HAaJACKHA, 3BHAYUT, JAHHOC YPABHCHHUE TPCHAA MOXKXHO UCIIOJIB30BAaTh AJIs ITPOrHO3a.
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B3aumocBsI3p  TOCyapCTBEHHOI'O  JOJAra OTHOCUTENIBHO HAIlMOHAIBHOM HIKOHOMUKH
BBIPA’)KEHO B SKCIIOHEHIIMAJIBHOM YPaBHEHUH, KOTOPOE UMEET BU:

Y = 650,73 = ¢%0008x @)

rae Y — 00beM rocy1apcTBeHHOTO J0Jra

X —HallMOHAJIbHAsl 5KOHOMUKA

PaccuntaB Bce HEOOXOAMMBIE MTOKA3aTENU, MOKHO CJIEeNaTh BBIBOJ O OJAronpusITHON CBSI3U
MEXY JaHHbIMM 31eMeHTaMH. ClleoBaTeIbHO, AAHHOE YPaBHEHHME MOXHO HCIOJB30BaTh JIs
MIPOTHO3A.

B3anMocBs3b rocy1apcTBEHHOTO J10JITa OTHOCUTENFHO HAIMOHAIBHOI 000POHBI BEIPAKEHO B
JTUHENHON (QYHKIUU, KOTOpas UMEET BUI:

y =—1307,74 + 2,7921 x 3)

rae y — 00beM rocyaapcTBEHHOTr0 J10JIra

X — HaIMaJibHas 000poHa

JlanHoe ypaBHEHHE Tak K€ ONarompusITHO Ui JalbHEHIIero mporHosa, Tak Kak KaueCTHO
JTAHHOM MOJIEJIA BEICOKOE.

Jlanee Obula paccMOTpeHa B3aMMOCBSI3b T'OCYIApCTBEHHOI'O JOJAra OTHOCHTEIHHO
00IIEeroCyJapCTBEHHBIX PACXOA0B, BRIPAKCHHAS B JIMHEHHON (YHKIIUHN, KOTOpas UMEET BUJIL:

y = —6023,098 + 10,942x 4

r7e y — 00beM rocyapCcTBEHHOTO J10Jira

X — 00IIerocyJapCTBEHHBIE PACXOIbl

JlaHHO€ ypaBHEHUE HAJIe)KHO U CTATUCTUYECKU 3HAYMMO, 3HAUUT, €0 MO>KHO HCI0JIb30BaTh
JUIS TaJIbHEUILEro MPOrHo3a.

Janee st MpOrHO3a rocyAapCTBEHHOIO JI0JIFa OTHOCUTEIBHO OTAEIBHBIX CTaTEN PacXxoll0B
HE0OXOIMMO B KaXkJl0€ OJarompusTHOE YpaBHEHHE TPEHIA IOJCTaBUTh MPOTHO3HBIC 3HAYCHUS
OT/AEJIbHBIX CTATEN PACXOJIOB.

OTHOCUTEIBHO COIMAIBHON MOJUTHKU MPOTHO3HOE 3HaueHue o0beMa ToCyIapCTBEHHOIO
JI0JITa PAaBHO:

V2016 = 72,507 * 5002,8%513 = 5728,96

V2017 = 72,507 * 5550,3%%13 = 6042,47
OTHOCHUTEIBHO HALIMOHAIBHON SKOHOMUKH 00bEM IOCYAapCTBEHHOTO JI0Jra PaBEH:

V2016 = 650,73 x 2,71828200008+2917.44 — 6714 639

Y2017 = 650,73 = 2,71828200008+3141,39 — 832 148
OTHOCHTENBHO HAIIMOHATBHONW 000POHBI TOCYJaPCTBEHHBIHN 10T UMEET 3HAUEHUE:!

V2016 = —1307,74 + 2,7921 x 2992,74 = 7048,29

V2017 = —1307,74 + 2,7921 » 3243,95 = 7749,69
OTHOCHTENBHO OOIIETOCYIAPCTBEHHBIX BOIPOCOB MPOTHO3HOE 3HAUYE€HUE rOCYAapCTBEHHOTO JI0Jira
paBHO:

Yo016 = —6023,098 + 10,942 « 985,79 = 4763,4

V2017 = —6023,098 + 10,942 * 1003,1 = 4952,8

[TpoBens mporHo3 oOvema rocynapcrBeHHoro jposra Ha 2016 u 2017 roasl OTHOCUTEIBHO
OTJENBHBIX CTATeH pacxo/l0B, MOXKHO CJIEJIaTh BBIBOJ O TOM, YTO HaHOOJIbIlIEE BIUSIHUE OKAa3bIBAIOT
B 2016 rogy pacxoasl Ha HallMOHAJIBHYIO 000pOHY, a B 2017 Toay pacxoibl Ha HAIMOHAIHHYIO
HSKOHOMHKY. VI3 pacxos0B 00IIECTBEHHOIO CEKTOpa HauboIblee 3HaUeHHe OKa3bIBAeT PACXObl Ha
HalMOHAJIbHYI0 000poHy 1 B 2016, u B 2017 rogax.

CrnenoBarenbHO, A1 YMEHBIIEHUS FOCYIapCTBEHHOIO JOJra OAHUM M3 BO3MOKHBIX IyTeH
pelIeHNs MOKET OBITh COKpAIIEHHE PAacX00B Ha HAIlMOHAIbHYIO 000POHY.

bubnnorpaduueckuii cnucok
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Jlana xapakrepucTuka OOIIECTBEHHBIX OJIar M SKCTEPHAIUN aTOMHON OTpPACIIH, ONPEACICHO
Mecto ['ockopnopanuu «PocaTom» B 0011I€CTBEHHOM CEKTOPE SKOHOMHUKH.
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PUBLIC GOODS OF NUCLEAR INDUSTRY
Soloviev M.A., Glazkova S.S.
OTI NRNU MEPhI, Ozersk
MishaSolovievl@yandex.ru

The public goods and externalities of nuclear industry have been described, a place of the
State Corporation «Rosatom» in the public sector of the economy has been determined.
Keywords: public goods, externalities, nuclear industry, public sector of the economy.

B oTeuecTBeHHOI IMTEpaTYype TOCTATOYHO CKPOMHO MPEICTABICHBI paOOThI, UCCIEAYIOIINE
KOHKpETHbIE OOILEeCTBEHHbIE OJiara, Mpou3BOAsLIMECS aTOMHOW oTpacibio. B manHoi pabote
MIPEICTaBIICHA IMONBITKA TPOBECTH 0030p OOIIECTBEHHBIX OJIar ¥ BHEITHUX YPPEKTOB (IKCTEPHAINH),
KOTOpPbIE BO3HUKAIOT B Mpoliecce AesTeIbHOCTH «PocaToMom».

OOmecTBeHHple Onara - Omara, BbBIFOJ@a OT IIOJIb30BAHUS KOTOPBIMH HEpPA3AEIMMO
pacripesienieHa 1O BceMy OOIIECTBY HE3aBUCMMO OT TOTO, XOTSAT WIM HET OTIeNbHbIE €ro
npeacTaBuTeNu npuolperats 3To Onaro. OOiecTBEHHOE 0J1aro MOAJEKUT PAaBHOMY U IMOJHOMY
NoTpeOICHNIO BCEMU WiIeHaMH OOJBIION IPyNIbl. YINYHOE OCBEIICHUE, TOXKapHas OXpaHa, JepHOe
CIEepKMBaHHE — KJIACCUYECKHE MMPUMEpHI o0I1iecTBeHHoro Oara [1, c. 318].

Heo6xonumMo y4ecTb, YTO K JOMOJIHEHHIO OOIIECTBEHHBIX OJar, MPOU3BOAMMBIX aTOMHOM
OTpacybio, TOSBISIFOTCS BHEMIHWE Y(PQPEKThl WM IKCTEPHAINU. Pa3nuyaroT MONO0XHUTENbHBIE U
OTpHILIaTENIbHbIE BHEIIHUE YD PEKTHI.

[TonoxuTenpbHBIE OKCTEPHAIMH — OTO BO3JCHCTBUS  MOJOXKHUTEIBHOTO XapakTepa
YYacCTBYIOIIMX B CJIEJIKE SKOHOMMYECKMX CYOBEKTOB Ha TPETbUX JHMI[; 3TO IOJE3HOCThb, HE
oTpak€HHas B 1eHax. K MoIoKUTeTbHBIM BHEIIHUM 3 (eKTaM 0Tpaciii MOKHO OTHECTH Pa3BUTHE
HayKH, CONMPOBOXKJAIOIIEH JTI000€ MCIOIb30BAHNE ATOMHOW 3HEPrUH, HEOOXOJUMOCTh KaJpOBOIO
obecrieueHurs O0Tpaciy, co3Jannue paboInx MecT.

HeratuBHble SKCTEpHAIMUM — 3TO HEXKeJaTelbHble MOOOYHbIE MPOIYKTHI MPOU3BOJICTBA:
3arps3HEHUE BO3yXa, BOJBI U TIOYBBI OTXOJAMH XMUMHUYECKOH MPOMBIIUIEHHOCTH, TPON3BOICTBOM
SHEPIUu; PaJuOaKTUBHBIE BBIOPOCH MO MPUYUHE UCHBITAHUH SIEpHOTO Opykus U T.1. OCHOBHOM
OTPHIIATENIbHBIA BHEMIHUN 3(PQEKT — 3TO OMAaCHOCTh PAJMOAKTHBHOTO 3apaXCHHS, a TaKkKe —
BO3MOXKHOCTh YT€UKH HH(POpPMALUU, TPEACTaBIAONIEH 0Cco0yl0 (BOGHHYIO, 3KOHOMHMYECKYIO,
Hay4yHYI0) 3HAaUUMOCTb sl rocyaapcTsa [4, c. 66].

PaccmarpuBaeMble TUBU3UMOHBI W HampaBieHUs nesTenbHocTH «PocaTtoma» - sjepHbIN
OPY)KCHHBIM KOMIUIEKC, SACpHAas W pagualioHHas O€30MacHOCTh, SACPHBIN JIHEPreTUYECKUMA
KOMILJIEKC, a TaKXKe Pa3BUTHE HAyKH U 00pa3oBaHus (B clydae C pa3BUTHEM OOpa30BaHUS U HAYKH
OCHOBHBIM JTH0O MOOOYHBIM pE3yJIbTAaTOM SIBIISIETCSI CO3/JaHUE WIIM TepepacipeelieHue YacTHBIX
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6nar.) [lpennpusTiss aTOMHOW OTpPACIH, SIBISIOTCS MOCTABLIMKAMH JOCTATOYHO HIMPOKOTO Kpyra
onar.

OcHOBHOE OOIECTBEHHOE O5aro, CoO31aBaeMoe SAICPHO-OPYKEHHBIM KOMIUIEKCOM U
BOOPY’KEHHBIMU CHUJIAMH, 3TO BOCHHasi 0€30MacCHOCTh, WU AJIepHOE caepkuBaHue. ['ockopnopanus
«Pocarom» coBmecTHO ¢ MunucrepctBoM 000poHBI P® M BOMHCKMMH YacTSMH SJIEPHOTO
obecrieuenuss Boopyxennbix Cuit PO ocymecTsisier noajaepxanue u pazputue Ooe3anaca BC B
KaueCTBEHHOM M KOJIMYECTBEHHOM OTHOILIEHUH Ha YPOBHE, TAPAHTUPYIOLIEM PEATU3ALINIO OJUTUKN
Poccutiickoit deneparuu B 00JaCTH SASPHOTO CASPKUBAHUSA [5].

[Tomutudeckass penyranuu rocyaapcTBa (BHemHUU 3¢dekr). Poccuiickas Denepanus
BBICTPAMBAET MEXAYHApOJHbIE OTHOLICHUS Ha NMPUHLUIAX MEKIYHApOIHOro IpaBa, oOecreyeHus
HAQ/IOKHOH M paBHOW OE€30MaCHOCTH TOCYJApCTB, B3aMMHOTO YBaXXCHHS HApOJOB, COXpPAHECHUS
MHOroo0Opasusi UX KyjlbTyp, TpajuLUil U UHTEepecoB. Takoi MOJUTHKE CHOCOOCTBYET HalM4ue
CWJIBHOI Y COBPEMEHHOM apMUU U HAJIMYHUE OPY>KUS SIEPHOTO CAECPHKUBAHUS.

CoxpaHeHue NpUpOIHBIX PECYPCOB M HAHOCUMBINM Bpen skosoruu: [IponsBoncTso sHeprun
Ha aTOMHBIX DJIEKTPOCTAHIMAX CHIDKAeT MOoTpebiieHue He(TenpoayKTOB, MPUPOTHOTO ras3a, I,
UCIOJIb3YEMbIX JUIS 3TUX K€ Lielieil. YBenuueHue JoIu 3IeKTPOIHEepIun, BeipadbaTeiBaeMoii Ha ADC,
MIPUBOJIUT K COXPAHEHUIO IPUPOIHBIX PECYPCOB, YMEHBIICHUIO HETATUBHOTO BIIMSHUS HA IPUPOLY.

B cinyuae aBapuiiHOM CUTyalluu TEXHOT€HHBIE PaJUOAaKTHBHbBIC BELIECTBA, 3aKIIOYCHHBIC B
peaktope ADC, Moryr HaHecTH cepbe3Hbli Bpea. Ho mpu OesaBapuiiHOi paboTe sAepHBIM
9HEProOJIOK SBIAETCS FKOJOTUUECKU O€30IaCHBIM HCTOYHUKOM 3JIEKTPO3HEPTUH.

KonTtpons 3a paguanvoHHOM U sAaepHOM Oe3omacHocThio. JlaHHOE 0Oslaro MOXHO
paccMaTpuBaTh M KaK MeEXAyHapoJHoe oOuecTBeHHoe Omaro. OHO mpeacraBisieT coOoi
COBOKYITHOCTb JIByX OJlar — KOHTpPOJIb 32 PaJMallMOHHON O€30MaCHOCTbI0 Ha TEPPUTOPUU CBOEH
CTpaHbl, B 30HE PACIIOJIOKEHHSI ATOMHBIX O0BEKTOB, M KOHTPOJIb 3@ HEPACTIPOCTPAHEHUEM aTOMHBIX
TEXHOJIOTUI B BOCHHBIX LEISIX.

JlukBupanuss mnocneAacTBuid  aBapuil. EmE omHuM  0OmIeCTBEHHBIM 0OJIaroM, KOTOPOE
o0OecrnieunBaeT aTOMHasi OTpacilb, ABJISETCS JIUKBUIAIUS NOCAEACTBUM aBapuil. MOKHO Mo-pazHOMY
paccMaTpuBaTh JaHHOE 0Jaro, BeJb MPH JIMKBUJAIMU aBapHUH BO3MOXKHO MOJydyeHHEe OOJBIINX 103
paguanuu [4]. Hanpumep, B YKpauHe yCTaHOBWIJIM HOBBIM KYIIOJN HaJ YETBEPTHIM 3HEProOJIOKOM
YepHoObuibckol aToMHON anekTtpoctanuuu. New Safe Confinement - mpumnuio Ha cMmeHy
ycTapeBiiemMy «Y KpbITHIO», TOCTPOeHHOMY B 1986 roay. Bo3Benenuem Kymosia, KOTOPBIA 00eCreuuT
6e3omacHOCTh O10ka MUHUMYM Ha 100 jet, 3aHMMaeTcst MeXAyHapoJHbIi KoHCcOpuuyM Novarka. B
(uHaHCUpOBaHUU MpoeKTa NpuHsIM ydactue 40 crpan, Bkiatodast Poccuto [6].

Pa3BuTtue Hayku U 00pa30BaHMs MOYKHO pacCMaTpHUBaTh U Kak 0J1aro, M Kak MOJOKUTEIbHBIN
BHEUIHUI 3P dexT. Beayrcs uccienoBanusi B TaKUX HANpaBICHUSX, KaK sJiepHas QU3UKa, QU3MKa
I1a3Mbl, (u3MKa Ja3epoB, KBAaHTOBas ONTHKA, Ia30-, THAPO- M TEPMOAMHAMHUKA, PaJUOXUMUS,
aKyCTHKa, METAJIJIOBE/IEHNE U MHOTUX JPYTUX. 3aTpaThl HA Hay4HbIE pa3paOOTKU COCTABIISIIOT OKOJIO
1 MuH. eBpo (B o01meit crnoxxHocTH 4,5% oT BeIpyuku Pocatoma) [2].

lockopriopanust  «Pocatrom»  ynensier 0Oonblioe BHHUMaHUE pabOTe€ C  MOJOJIBIMHU
CHEIMAIMCTaMH M IPUBJICYCHUIO TAJaHTIMBON MOJIOACKUM B aTOMHYIO OTpacib. Acconuanus
«Koncoprimym omopubix By30B ['ockopropammu Pocatom», oO0bemausstomas 13 mpoduabHBIX
obpa3oBaTenbHbIX yupexkaeHuid BIIO, roroBut kaapbl mist aroMHOM oTpaciu. OnopHble BY3bI
MOKpbIBaIOT MpruMepHO 40% Bcell moTpeOHOCTH OTpaciii B MOJIO/IBIX crienuanucrax [3].

Takum  oOpa3oM, aTOMHas OTpacilb, SBISETCS  MPOU3BOJUTENIEM  JOCTATOYHOTO
MHOTOYHCJIEHHOTO M HIMPOKOTO CHEKTpa OOLIECTBEHHBIX OJiar, COCTaBHOM 4YacTbhi0 KOTOPBIX
SBJISIIOTCS] BHELITHHUE TIOJIOKUTENIbHbIE U OTpULIaTeNbHbIE (D (PEKThI.
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