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A H.IIIYHIVPA, E.B. BOPOBILIOBA, O.A. 30JIOTYXVHA
FBYB HAosHTY MHCTHTYT MH(bOPMATHKH H HCKYCCTBEHHOTO MHTEILIEKTa

CHHTE3 ABTOMATU3HUPOBAHHOMN CHCTEMBI PACIIPEZ[EJIEHI/IH
YYEBHOM HAT'PY3KH IIPEIIOIABATEJIEN BY30B
HA OCHOBE METO0B UCKYCCTBEHHOI'O MHTEJLJIEKTA

B cmamee oceewaromces npobaembi pacnpedeaerus ywe6Hoil Hazpysku npenodasamesneli BY3oe: ITpusedeH .

CpagHumeabHbIl aHaau3 cywecmeyrouux cucmem. Paccmampusaiomess Memodbl peweHuss aemomamu3ayuu npoyecca
pacnpedenenus y4e6Hol HazpysKu Ha 0CHO8e an2opumma Cy2oHo U 2eHeMU1ecKoz0 aA20pUmma.
The article highlights the problem of distribution of academics workload, given the comparative.analysis of existing

systems. The method for solving automation of distribution of workload is based on the algorithm Sugeno and genetic
algorithm.

KnrogeBrle c0Ba: yueGHas HarpysKa, ydeGHble [IaHbl, xop'rexc, reHEeTHYECKHIl airOpPUTM, CHCTEeMa NOAJEPIKKH
NPHHATHSA pEINEeHHH.

IIpobnema ¢opmupoBasus y4yeGHOM Harpysku NperogaBaTeNeif 3aKmogaeTci B HEOOXOIMMOCTH
00paboTKK 3HAYHTENbHOro 06seMa HHGOPMAIMH 1 y4ueTa GOJBIIOro UHcia PasNMYHBIX, B TOM YHCIE M HEYETKHX
¢axTopos, uT0 Tpebyer BBHICOKOTO HpodecCHOHANM3Ma ¥ OONBINMX BPeMEHHBIX 3aTpar. Jnd pemeHus AaHHOH
3anaqy OpUT pa3paboTaH HeNel psax MHGOPMAIMOHHEIX CHCTEM, CPERH KOTOPHIX HauboJyiee M3BECTHBIMHA ABJIAIOTCH
CHCTeMa ympaBiieHHs yueGHBIM TpoueccoMm yrusepcurera (000 «MKP») u mporpammesmi xomiuekce «IlmaHen
(MMMC MI'Y). OnHaxo; JaHHbIE CHCTEMBI B OCHOBHOM IIPeHHA3HAYCHEI A1 GOPMUPOBAHKA PACTIHCAHMS YIeOHBIX
3aHATHN W afallTHPOBaHbl K 3aKOHOAaTenscTBY Poccumiickoit ®@enepamm. Kpome Toro, ykasaHHhIE CHCTEMEI HE
YYHTHBAIOT HEOQHO3HAYHOCT, M PpAaCIUTbIBYATOCTh HMHPOPMALMH O CTENEHH COOTBETCTBHS IpEIOaBaTesd
YUTaEMBIM IUCIMIUIAHAM, ITO FOBOPHUT 00 aKTyabHOCTH MCCIENOBaHUH B JaHHOM 00nacTu.

: [emsio mauHON paGOTH! ABISETCA TOBBIUICHHE 3(EKTHBHOCTH HCIIONB30BAHUA HAYYHO-IIENArOTHYECKHAX
xanpoB BY30B Ha OCHOBE aBTOMATH3ALIMK PEIIEHUS 3a/1a41 pacupe/iesieHus yIeGHO i Harpy3Ky.

JUil. IOCTIDKeHHs IIOCTAaBSHHOM Lenu HeoOXoZuMO IpOBECTH aHamus mpenMeTHoM @ ofmactd,

- hopManH30BaTh 3aady pacupefiefieHuws ydeOHOM Harpyskm mpenoiaBaTteneld, pa3paboTaTe aITOPATMEI U
HporpaMMHOe 00ecIeyeH)e CUCTEMBI.

AHATH3 IpeIMeTHON 06nacTH BKJIIOYAET BBIAENECHHE 0OBEKTOB, yqacmyrom;nx B 3ajade, ¥ CBI3H MEXMIY
HVIMH, BCCIIeI0BAHME TIPABIIT PACTIPEAECHNS yIeOHOM Harpy3KH.

OCHOBHBIMH 00BbeKTaMH, Y9aCTBYIOIIMMY B 3a7a9€ pacipeerieHus yIeGHOM Harpy3Ku ABILTFOTCA YIeOHEIe
IUTaHBl CHENUANBHOCTEN U MHpOpMAUWA O IpernojasaTe]d. Y4YEOHEE IUIAHBl CELMATHHOCTEH ONPEeNsIoT I
KaXJIOro [OTOKA CTY/CHTOB CIMCOK M3y9aeMbiX AUCLHMIUIMH IO cemecTpam. Kpome Toro, oHu cofepakar o Kaxmok

JVCLMIUIAHE J@HHEIE O KOJHYECTBE 9acoB, ay/MTOPHOM Harpyslce, nmxm;m(yanbnoﬁ pabore cryp;en'ra u «bopme ;

CEMECTPOBOrO KOHTPOJIA.

[nasHo# 3anauedt npu pacrxpenenemm yqeGHoﬁ Harpyskn ABNIAETCS yCTaHOBJIeHHe COOTBETCTBRA MEXIy
IPEeNoNaBaTeIiME U KOPTEXEM, B KOTOPBIA BXOAMT HOTOK CTYJAEHTIOB, CEMeCTp M ydeOHasd AucuMIUIMHa. [l
KKHOTO KOPTEXa Ha OCHOBAHWM y4eOHEIX IIAHOB ONpENeNaoTcs 00beMbl yae6H0# HArpy3Ku BCeX BHIOB (JIEKIINMY,
TIPAaKTHYECKHE 3aHATHs, HHAUBUIYATBHEIE 3a4aHus, GOpMBI KOHTPOJIA U T. A.). IIpK 3TOM HCIIONE3YIOTCS TpaBuUlia,
OCHOBaHHEIE HAa HOPMATHBHBIX [IOKYMEHTaxX, perlaMEHTHPYIOUIMX HOPMEI Pacrpe/iesieHus yqeGHON Harpysku U
COZIEPXKAIMX JIMUEH3HOHHEIE TPeGOBAaHMS NPEeNOCTABIeHUS. 06pa3oBaTeNbHBIX YCIyr. KIIOYeBEIM MapameTpoM
pacrpeneNieHus HAaTpy3KH SBJIAETCA COOTBETCTBHE KBAM(UKALMM NperiojaBareri y4eOHON AMCIUILIMEE, KOTOpas
onmpenessieTcs 6a3oBbiM .00paszoBaHWEM TIpENofaBaTed H CHEIMAIU3alMelf ero HayYHO-IeJaroruyeckon
JeATeNIbHOCTH. B3auMOCBA3h MEXTY YKaBaHHBIMPI CYIHOCTAMY NPEICTABIIECHA B BU/IC CEMaHTHIECKOH MOneNy Ha
pucyske 1. :
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Puc. 1. CemanTuueckas Moaeb JaHHBIX

Ha ocHoBe ananusa npeaMeTHOH 061acTy BEIIONHEHA hopMalu3alys 3afatu.

dopmanusalys 3afaqu pacnpeeneHus y1e0HoH Harpy3Ku BKIFOYAeT BEIIENCHHME OCHOBHBIX MHOXKECTB,
3a[aHpe CBA3H MEXIY MX dJleMeHTaMu, GOPMHPOBARNE KPUTEPHEB U OrpaHMYCHHI.

B kadecTBe OCHOBHBIX MHOXECTB B 3a/249€ BhIHC/IEHBL:

- npenojasareny P = {‘ph s

e V_nuamnnm1D={@,...dL};'

- KOpTexu yueOHOH Harpyém = {ui, u.uw}'

Pemenue 3aJQuK - paCTIpe/IeNeHI yueGHON HArpy3Ki 3akmoyaeTcs B (OPMHMpOBAHHH KOpTexa
Ep¥pyi=LNj=1M e

{1 eCAM IPenogasaTent Py ABARCTCH JISKTOPOM 110 Kﬂp’rex{y '
Xy =

0, nuaue

Ro {1 ec/E BPenoaBarTesls p; ABJAeTC accHcrerrom 1 ne KOPTEXY Uy
g & HHAYE

{L eCJIH HIPenofaBaTent ¥; ABAASTCR ACCHLTEHTOM 2 B0 KOPTeIKY Uy
¥ 0, uHage

Kpurepuit pacmpenienenust yueGHOH HArpy3Kd, BBIPOKAOIMI WHTErpaNbHBIM MOKa3aTeNb CTETICHH
COOTBETCTBHA PETIONABATENCH NUCLIAILIMHAM IMECT BULL:

. X, 53 (vt 08 ) - max, o . o)
TIe : F (i, X J_,-,j;ﬁ,}% ) — HEYeTKO 3ajaHHasg QYHKIW, ONpeNessomas CTeleHh COOTBETCTBHA upenonéBaTenx
P, KOPTERY 15, ' :
Pacuet 3HaueHui (bymcunn Fi (g,, X f,yf 5 ,yz T ) ocymecmme"mﬂ II0 AJITOPHUTMY HEYETKOro BoIBOAa CYLIHO
Ha OCHOBE 6435l HEYETKIX TIPABK BH/A:
; ECII dx ecTh T P ecTh P10 ¥ Zroim

e | dK — OVUCHMILIMHA, COOTBETCTBYIOAS KOPTEXY u]—;
'Tn — TeMaTHYeCKHI LK TACIHTLIHH;
SP'Dm — Hay4YHO-IIeJarOrHIecKoe HalpasleHNe IpenofaBaTenel;
Z3nimn — SHAUCHHC BBIXOIHOU IEPEMEHHOH y.

MHOXeCTBa TEMAaTHMECKHX [MKJIOB  JIHCLIMILINH 3;1 ‘A HAayYHO-IENarorm4eCcKux Hanpanne‘
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npenoxaBaTenei SPDm 00pasyioT MHOKECTBa TepPMOB JMHIBHCTUECKHX MEPEMEHHBIX (£ — «TeMaTHdecKuh

IUKI» H 5 — Hay4YHO-IIeJarOru¥eCcKoe HampasjieHHe. 3axanue dJYHKIII/Iﬁ npxma,une;xﬂocm KaXa0ro 43 TepMoB
OCYINECTBIACTCA SKCICPTOM HAa OCHOBAHUK aHAM3a CI[CIII/I(I)KKH y‘IGGHI:D( IUIaHOB cnenyanbHoCcTel 1 pesmeTaToa :

'Hay‘IHOﬁ ACATECIPHOCTH NPEeNOAaBaTeNeH, MX TOATOTOBKY ¢ IIOBLI]IICHI/ISI KBEUIPI(I)I/IK&IIHPI

B kagecTBe OrpaHMMEHWI PH PEICHUH 32/1a4H BHICTYIIAIOT:
1. Orpa}mqelme KOJIHMYecTBa npenonasaemmx npenonaBaTeneM JUCIMILIAH KaK JIEKTOPOM:

g (xi.) <R }- N _ 2)
rae R — MaxcHManbHO HOMyCTHMOE 9HCIO HHCUMTTAH, g{:ﬁ) — (yHKIMA, KOTOpas PacCUMTHIBAET YHCIO

PasIMYHBIX JUCHIAIUTAH B KOPTEXax 'uf? COOTBETCTBYIOIIUX HEHYJIEBBIM KOMIOHEHTAM xi i

2. Pacnipenienenue BceX BHIOB Y4eGHOM HATPY3KH 110 KaXIOMy KOPTeXy ’Lﬁ
: . o .

inj =&, | A @)

: =1
e 6} {1 eCan B ﬁﬂpmﬂuj ﬂpe.zwcmo'rpeaa JAeKIOHHAA HarpysKs

0, rage
Zyz ij = 83 ; (4)

ﬁxe e {1 €CH B KODTERE Ty npe.a@*cmmpe&a Harpyaxa acmcr&m 3.

“7 7 {0,unave
N .
Z y5 =88 : i 5)
=1 :
i 2% = {1, €CAM B KOPTERe 15  IPRAy CoOTPeRa HAI'PYSKa aCcCHCTeHTA 2
7 710, unage z

IIpH 3TOM yé #}”S, T.. OOVH npenonaaarénb Ha OHHOM IIpEAMETE HE MOXET ‘OBITH JBAXIBL 3aIMCaH Kak
aCCHCTEHT. :
25 OrpaHPrquHe KOJIMYCCTBA JEKIMOHHBIX JacoB y J'ICKTOpOB

M

=t
rae qj — KOJIMYECTBO JCKLHOHHBIX 9acoOB B KOpT_G)Ke u]' W — MakxcuMaibHO AOMMYCTHAMOE KOJIHICCTBO

JIEKLMOHHBIX 9acOB Y MPENOAaBaTEl .
4. BEINOTHEeHNE HOXKeIaHuHi npenonana'renx 110 pasMepy CTaBKU

e : : ;
! serﬁ‘#{;v&t Ve d S < g, ‘ : i (7)

rze Spj — KONMMECTBO 9acoB y9eGHOM HArpysKd 110 APyTEM BUKAM paboTEl (pyxoaoncmo nﬂnnomuponarmem
ACTIPAHTAMH H T. m); ¥; — xonugecTBo YacoB y4eGHOM Harpyskm Ha ONHY CTABKY ANA HpenojiaBaTes Py Si-—

KellaeMBIH pasMep CTaBKY NPENOAaBaTeNs Py; £— NOMYCTHMOE OTKIIOHEHHE B pasMepe CTaBKH; y(x;sy; J’,,) =

Gynkups, paccuMTHIBAIOMAS KOMMYECTBO 4YacoB yueGHOM Harpy3kd [0 pe3yIbTaTaM pacupejelieHus Iio
HPEeNoNaBaTeNAM KOpTexeH 1.

Bemuannst R, W, 5;, £ — o6pasyror RaGop apaMeTpoB 3a/(aqk 0.

QopMaM30BAHHAS 3a1ada OTHOCHTCA, K KIACCy HENWHEMHBIX ONTAMM3ALMOHHEIX 3ajad. B cessu
OTCYTCTBHEM aHATUTHYECKHX METOOB PeINCHNA TONOGHBIX 3a1ad, M1 €6 PemleHus LeNecoo6pasHo HCIONB30BaTh
TeHeTHYECKHE ATOPHTMEL PaspaboTka reHeTHIeCKOro aNropuTMa BKITIOUAET (GOPMATH3AIAIO ¢rraecc-PyHKIMH,
onpenesneHre Coco60B reHepaliy Ha9adbHOM DOMYJLIIMH, BEIGOP OIEPaTOPOB CKPEIUBAHNS M CENeKIHH.

Durnecc-pynximsa (FF) renetnaeckoro anropnma Wi pemerus 3apady (1) mpu orpaHMdeEMAX (2-7)
UMEET BHL;

FF ZZ)G(‘& ljJ}g}J};j) (yg_\tQ}”)*A!‘*E *C *D _gmaxf

i=1j=1
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Ienepamus  HavambHOMN nonynxurm OCYIIECTBISIETC HAa OCHOBe 0OpabOTKM IPOIUIOTOIHETO
pacnpezenenus yae0HO! Harpy3KH. :

A1 moMydYeHUst HOBBIX NOTOMKOB MCIOJB3YeTCs JBYXTOUEHHBIA Onepatop ckpelyusanus. Opranusalys
CeJNIeKIMH IPOMCXONHUT Ha OCHOBE TYPHHUPHOTO 0T60pa.

CnemyromyM maroM ABIAETCA TEHEPAIUs HOBOM nonynaupm JUI 3TOT0 HEOOXOAUMO BEIOpPATH POIMTENS.
B xauecTBe omeparopa CeNeKUMH HCIIONBL3YeM TYPHUPHEIH 0160p. IIpH TYpHUPHOM CemeKuu BCe 0cO6H MOy IAIMIH
pasGuBAIOTCA HA NOAIPYNIHI ¢ TOCTE MY IO MM BEICOPOM B KaXIof M3 HEX ocob: c Hapmqueﬁ
TIPUCTIOCOOIIEHHOCTEIO.

Ha kaxmoit odepeNHON WTEpalMU PAaCCIUTHIBAOTCS 3HAYEHMS (PYHKIHU npjacnoco(inenﬂocm IUI BCeX
XPOMOCOM 3TOH NOMyNAUMH, IOCIE YEero NPOBEpseTCs YCIOBHE OCTAHOBKM AITOPWTMa M JHOO (QuKCHpyeTcs
pe3yabTaT B BUAE XPOMOCOMSB! C HAHOONBIIMM 3HAUCHHUEM Q)ym(mm TPUCIIOCOONEHHOCTH, MO0 OCYIIECTBILIETCA
IIEPEXOT K CIEAYIOMEMY Mary FeHEeTHIECKOTO alrOpPUTMa.

Ha ocnoBe mnpemmoxeHHON (OpMaIbHOM IOCTaHOBKM pa3paloTaHa aBTOMATH3MPOBAHHAS CHCTEMa
pacnpenencHud yyeOHOM Harpysku mnpenopamatenelt BY3a xak ' CHCTEMBI NONAEPXKH TPHHATHS pEMEHMH.
CTpyKTypa CHCTEMBI IPEACTABIICHA HA PUCYHKE 2.
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Puc. 2. CTPyKTYypa CHCTEMBI OAAEPKKA NPHHATHS pelteHHi

Kax BuaHO Ha PHCYHKE 2 B COCTaB CHCTEMBI BXOIUT IIATH IJ1aBHBIX KOMIIOHCHTOR: 6aza maHHBIX WA
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HMCXOZHEIC NaHHEIE, CHCTEMBI Pacipe/ieNleH s yae6GHOM Harpy3K, KOTOpas COCTOUT U3 MOACHUCTEMEI PaCcIpeaeIeHIS
yuebHO!t Harpyskm M mOmCHCTEMSI ONPENCICHAA COOTBETCTBHMA IPETIONABATENS YUTAEMOM IUCIHILIMHE.
CienylomuMy - KOMIOHEHTAMH SBASIOTCS 6JIOK TIOIlyHCHHOTO PELICHMS, NOACHCTEMA TIEHEPALHH BBIXOJHEIX
AOKyMEHTOB, a TaKXke GJIOK H3MEHEHNUS HCXOIHBIX JAaHHBIX. _ it i :

B base gaHHbX XpaHUTCA HCXOXHAA HHPOPMAIHA 06 YaeGHbIX TUTaHAX, IPEHOAABATENAX, AUCLATUTHHAX ¥
Habope mapameTpos, HeOOXONMMBIX IUIS MpPaBHIBHOMN PaboTEl CHCTEMBI. 3aTeM, 5TH AaHHBIE IepenarnTcs B
TIO/CHCTEMBL - PACIpENeIeHHs y4eOHOH Harpyskn, OGpaGaTHIBAIOTCS ¢ MOMOIIBIO. ‘anroputMa CyrsHO H
TCHETHIECKIM aIOPUTMOM CO31aeTCs TOACHCTEMA COOTBETCTBHS NPETIONABATENS TUTAEMOI IcLMIIuEe. 3arteMm,
TNOMy9eHHBIH PE3yJIbTAT ONCHUBACTCS JIMIIOM, TPUHUMAIOIAM PEICHMe, M, €CIAM IONyYeHHBIM pesysbTar
YROBIETBOPACT TPEGOBAHMS, I'€HEPHUPYIOTCS BEIXOHEIE AOKYMEHTBI: JIAHHBIE O DAaCTpeNeNeHHd HArpysKd IO
TpynmnaMm ¥ kapToduka y4eOHOM Harpyskd mHpenomasateneid. Ecmm Pe3ynbTaT HEYNOBIETBOPUTENLHEIH, To JIIIPB
GIIOKe M3MEHEHUSA HCXOMHBIX JaHHBIX BPYYHYIO MEHACT MH(}OPMALHIO ¥ 32HOBO 3aIlyCKAET CHCTEMY.

Taxum o6pasom, B mamHo#t paGote NPEIOKEHa HOBas MONENb ynpaenerus GopMupoBaEueM y4eGHOIM
Harpysku npemnosasarens BY3a Ha ocHOBe HEYeTKOM JIOrHKH, YTO MO3BONIET YUECTh COBOKYITHOCTh PACIUILIBIATEIX
XapakTepHCTHK OpraHusalyy yqe6Horo nporecca. [Ipakriieckoe TPHUMEHEHHE 3TON CUCTEMBI IIO3BONHUT YIIyYIIHTh
HCTIONB30BAaHUE HAYTHO-IIEJAr OTHISCKOro MoTeHIHana B BY 3ax VxpauHsl,
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XMeJBHHIBKAN HALIOHAILHIY YHIBEPCHTET

PO3IIOJILJI HAIIPYKEHB B KOHCTPYKIIAX BY3JIIB
BOJIOI'O3AXMICTY TOHKOILIIBKOBUX KOH/IEHCATOPIB

B daniil pobomi susodsmucs gopmyu PO3paxyHKy KOHMakmHux muckie, ujo SUHUKQIomb Ha 2paHuysx eusio-
komnaynd ma koMnayHd- o6oaoHka e gyanax 80410203axucmy moHkonaiekoeux kondencamopie nid diero memnepamypHux
gpaxmopie. AHaniz ompumarix gopmyn dae moxrcausicmy po3paxysamu. po3paxyeamu po3nodin HANPy’ceHs y KOHCHOMY
enemenmi KOHCMpyKyii ma onmumizyeamu KoHcmpyKyio €)y3/1a 80/10203aXUCMY MOHKONAIEKOBUX KOHOHCamopia 3 Memoio
nidsuweHns tfozo Hadiiinocmi, , :

In the given work formulas for computation of the contact pressures arising on margins of conclusion-compound
and compound-environment in assemblies of a damp-proofing of thin-film capacitors under affecting of temperature factors
are derived. Analysis of the formulas enables to optimize construction of an assembly’ of damp-proofing of thin-film
capacitors with the purpose of boosting its reliability. e

: Kmoyosi crosa: TonkontiBkoBuif KonaeHcaTop, BoMorosaxucr, Hanpy>KeHHs B KOHCTPYKUi.

Y cydacHil pagioenekTpOHHIN anapaTypi mupoko BHKOPHCTOBEIOTECS TepMETH3ALA AeTanel, By3Iis Ta

OOKiB TepPMOpeaKTHBHMME KOMIAYHAAMH Ha OCHOBi CHHTETMYHMX NONIMEpHMX CMOX. I'epMermsanis €
e(eKTHBHUM 3acO60M 3axyCTy Bim BONOTH, XiMigHO arpecHBHUX pEYOBMH T4 iHIMX IKUUIMBEX BIUIMBIB
HABKOJIMIIHEOrO CEpeloBUIA. SIK INPaBWIO, TePMETH3AliA NOKPALIYE eNeKTPOi3onauiliai, Mexamidmi Ta immi
CKCILTYaTalliiHi XapaKTEPHCTHKHA alapaTypH, THxBuiye i Haji#HiCTE, @ TakoX Mae iHmi nepepary. B Toi camuit
vac repMeTHsauis Mae i Hemoniku. Hampuknan, 3aBAsxu HUBBKil TEIUIONPOBiAHOCT] KOMIIAYHAIB HOTipIIyEThCA
TeIUIOBiABi, KOMIayHI OOMEXye MOXIMBOCTI PEMOHTY, BHYTPIlIHi HANIPYXCHHA B KOMIAyHJaX MOXYTh
TIOpYINyBaTH Npanes3/aTHICTs AeTanelt abo UiTicHicTs KOMIayH/y. = e = : ; :
 Haii6insm momupermm Je(EKTOM TakEX eNeMEHTIB € posrepMeTH3alis iX ByaiiB BOJIOTO3aXHCTY,
BHACNIOK BiAMapyBaHHS KOMIIAYHAy Bix KOpmycy Ta BMBOLY, PO3TPiCKyBaHHA KOMIAyHIy Ta ioro
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