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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[TK-7 I'oToB pa3pabareiBaTh MATEMAaTHYECKUE MOJIETH M OCYIIECTBIIATH UX SKCIIEPUMEHTAIBHYIO MPOBEPKY

1.2 Tumel 3aga4 npoQecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOCHUS JUCLUIIIIUHBI:

- Hay4YHO-HCCIIEOBATECIIbCKUN
- OpPraHMU3aLMOHHO-YIIPABICHYECKUN

1.3 JlucuuriinHa OpHEHTHPOBAHA Ha MOJATOTOBKY OOydarommxcs K MpodeccHoHaTbHON IeSTEIbHOCTH B
chepax: 16 CTpoOHTENHCTBO M KHUIUIIHO-KOMMYHAJIbHOE XO3sHicTBO (B cdepax: cOopa, mepepaboTku,
YTHIIU3AAN u XpaHeHUs OTXOJIOB MIPOU3BOJICTBA; obecrieucHuUs 9KOJIOTHYECKH u
CAaHUTAPHO-3IUIEMHUOJIOTHYECKU 0€30IaCHOTO OOpaIeHHs ¢ OTXOaMU MPOU3BOJCTBA U NOTpeOIeHMS ), 26
XUMHUYECKOE, XUMHKO-TEXHOJOTHYECKOE MPOU3BOACTBO (B cdepax: MIPOU3BOACTBA HEOPTaHMUYECKHX
BEIIECTB; IPOU3BOACTBA IMPOAYKTOB OCHOBHOTO M TOHKOTO OPraHMYECKOTO CHHTE3a; MPOM3BOJICTBA
MPOAYKTOB MepepabOoTKH HEPTH, Ta3a ¥ TBEPAOTO TOIUINBA; TPOU3BOACTBA MOJIUMEPHBIX MaTePUaJIOB, JTAKOB
U KpAacoK; MPOU3BOJCTBA IHEPTOHACHIIICHHBIX MAaTEPHAJIOB; MPOU3BOJCTBA JICKAPCTBEHHBIX MPEMapaToB;
MPOU3BOACTBA  CTPOUTEIBHBIX  MAaTEPHUAlIOB, CTeKIIa, CTEKJIOKPUCTANIMIECKUX  MaTepUaJIOB,
(YHKIIMOHATHHOW U KOHCTPYKIIMOHHON KEPAMHKHU PA3IMYHOTO HA3HAYCHHSI; MPOU3BOJICTBA XUMHYECKHX
WUCTOYHHKOB TOKA; TMPOU3BOACTBA 3alIUTHO-JACKOPATUBHBIX TIOKPBITUH; TMPOM3BOJACTBA AIIEMEHTOB
AIIEKTPOHHOM ammaparypbl W MOHOKPHCTAJUIOB, MPOW3BOACTBA KOMIIO3UIIMOHHBIX MAaTepHaliOB H
HAHOKOMIIO3WTOB, HAHOBOJOKHHUCTHIX, HAHOCTPYKTYPHUPOBAaHHBIX U HAHOMATepUAJIOB  Pa3IUIHOU
XUMUYECKON TPHUPOMBI; MPOU3BOACTBA PEIKUX M PEIKO3eMeNbHbIX 3JeMeHTOB), 40 CKBO3HBIE BHJbI
npoecCHOHANBHON JEATENIbHOCTH B TMPOMBINIIEHHOCTH (B cdepe OpraHu3alud U MPOBEICHUS
HAYYHO-MCCIICIOBATEIbCKMX H  OMBITHO-KOHCTPYKTOPCKMX  paboT B OOMACTH  XUMHYECKOTO U
XUMHKO-TEXHOJIOTUIECKOTO TPOU3BOJICTBA)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM TS

npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

[1K-7 I'otoB pa3pabarsiBaTh
MaTeMaTHYECKHE MOJIENH U
OCYILIECTBIIATh UX
9KCIEPUMEHTAIBHYIO
MIPOBEPKY

AHanu3upyeT COBPEMEHHBIC METOAbI MaTeMaTH4eCKOTO
MOJICIIUPOBAaHHS TEXHOJIOTHYECKHX CXEM U TPOU3BOJICTB,
COCTaBISIET  MoOAeNd ¢  yd€ToM  OCOOCHHOCTEil
MPOM3BOJICTBA U YCIIOBUIA, B KOTOPBIX OHH PEaU3YIOTCS

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-7 ToroB pa3pabareiBaTh MaTeMaTHYECKHE MOACIM W  OCYIIECTBIATh HX
OKCIIEpUMEHTAIBHYIO IIPOBEPKY
Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX ust
MEXIUCUUIUIMHAPHBIE | OyHO-3
CBA3U aovyHas
(cemect
p)
304




—

Hayuno-uccnenoBaren +
bCKas pabora

2 |Hemeramnuueckue +
AHTUKOPPO3UOHHBIE
MOKPBITHS

2. Mecto nucuumiimabl B cTpykrype OII marucrparypsi:

JucuuiinHa

He(TeXUMHUH U OMOTEXHOJIOTHH.

Jucuunnuna « MoaenupoBaHue TEXHOJOTHUYECKUX U IPUPOTHBIX CUCTEM» M3y4aeTcsl B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCHHUILUIMHEL: 4 3.€.
OuHo-3a04Hasi: 4 3.¢.

«MopaenupoBaHue TEXHOJIOTHYECKUX W TPUPOAHBIX CHCTEM»
dbopMupyemMoii ydyaCTHHKaMH 00pa30BaTEeIbHBIX OTHOIICHHIA,
noaroroBku  18.04.02 - DuHepro- m pecypcocOeperaronye Mpouecchl B XUMHYECKOH TEXHOJOTHH,

Buyt yue6GHO# paboThI QuHO-3a0uHaA

(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast pabora 20
Jlexmm (Jlextmm) 10
[Tpakruueckue (Ilpakt. pad.) 10
CamocrostensHas padota (CP) 86

KypcoBas pabora 2

DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
3 cemecTp
1 Maremarnueckoe Pedepar; Onpoc
MOJICTUPOBaHHE > 12 |
TEXHOJIOTHYECKHUX
CUCTEM
2 Maremarnueckoe Pedepar; Ompoc
OIHCaHue >l a |l
XUMHKO-TEXHOJIOTH
YeCKOro o0ObeKTa
3 CtpyKTypHBIC CobecenoBanue
moxeim. CnocoOsl
MOCTPOEHUS > 12 |
CTPYKTYPHBIX
Mozeiaei
MPUPOJHBIX CUCTEM

OTHOCHUTCSI K 4YacTH,
yuebHoro 1iana OIl mo HampaBiIeHHIO




4 CTpyKTypHBIii Pecdepar; Ompoc
aHaJInu3
XUMHKO-TEXHOJIOI'
YECKUX CHCTEM

Tema 1. MaTemaTnueckoe MojeJJUpoBaHue TexHoornyeckux cucrem (I1K-7)
Jlekuus.

Marematndeckoe MonenupoBanue. Kiaccumdukanus marematudeckux wmozenei. Kmaccudukanmonusie
npu3Haku. OCHOBHBIC 3TAIBl MATEMATHYECKOTO MOJICTTUPOBAHHS.

IIpakTn4yeckoe 3aHsATHE.
HOCTpOGHI/Ie MaTEMaTU4YCCKUX MOIICHGfI XUMHUKO-TCXHOJIOTMYCCKUX IMPOLCCCOB U UX PCHICHUC.
Uucnennsle MeTObI petieHus qudpepeHnnanbHpX ypaBHeHnd. MeTto Diepa nepBoro nopsiaka. Meron
Pynre-Kytra 4 nopska.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

Otarnsl NOCTpoeHUs MaTreMarudeckoilt monenu. O0cnenoBanne o0bekTa MoAenupoBanus. KoHuenrtyanbHas
MIOCTAHOBKA 3aJ1a4¥ MOJIIMPOBAaHU. 3a/1auil MOJIeupoBaHus. BeiOop 1 060CHOBaHME METO/IA PELICHHUS
3aj1aun. Peannsanust MatemMaTndeckoi MoJenu B BUje nporpammsl i1t OBM. [IpoBepka agexkBaTHOCTH
Moziend. MeTo/bl HACHTU(PHUKAIIMY TapaMEeTPOB MO M METO/IbI YCTAHOBJICHUS aIeKBATHOCTH MOJICIIH.
[IpakTHueckoe UCIOIb30BAHUE IIOCTPOCHHOM MOJIEIU U aHAJIU3 PE3YIbTATOB MOAEIUPOBAHNS

Tema 2. MaTeMaTnuecKoe onucaHue XUMHUKO-TeXHoJJoruueckoro oobekra (I1K-7)
Jlekuus.
CocTaB MaTeMaTU4eCKOTro OMUCAHUS XMMUKO-TEXHOJIOTUYECKOTO 00BEKTa
IIpakTH4eckoe 3aHATHE.

XapakTepucTUUECKUE YpaBHEHUS HIeaIbHBIX Mozelel peakTopoB. CpaBHEHHE TOUHOCTH BHIYMCICHUS
Pa3IMYHBIX YUCJICHHBIX METOJOB Ha MPUMEpe KHHETHIECKOW Mozienu (MeToy Dunepa, meron Pynre-KyTra).

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
CTpyKTypa MareMaTun4eckoi MoJeNIi XUMHKO-TEXHOJIOTHIECKOTO OOBEKTA.

MaremaTHdeckoe MOICIUPOBAHHE KaK OCHOBHOH MCTOA pCHICHUA 3a1a4 OIITUMHU3alIUU U ITIPOCKTUPOBAHHUA
XUMHKO-TCXHOJIOTHYCCKUX ITPOILECCOB.

Tema 3. CTpykTypHbIe MOeaHd. Croco0bI MOCTPOEHUS CTPYKTYPHBIX MO/ieJell PUPOAHBIX CHCTEM
(IIK-7)
Jlekumus.

Knaccudukanus cTpykrypHbix Momeneid. CrocoObl MOCTPOCHHUSI CTPYKTYPHBIX Mojenei. CHcTeMHbIN
aHanu3. ToNoJIoruuecKkue MOoAeIu.

IIpakTnyeckoe 3aHsATHE.

MogenupoBaHue peakropa uacanbHOro cMemenus. [IlporpammupoBanue u pacuet. PacueT peakTopHbIX
CUCTEM HJEaIbHOIO cMeleHus: MmetonoM Pynre-Kyrra.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

I'pader. Marpuunoe npeacTaBieHue rpadoB: MaTpuIla BETBEH, MaTpHIla IIUKIOB, MATPUIIAa CMEKHOCTH,
MaTpulla THIUICHIIMN. MaTpulbl CBA3€EH.

Tema 4. CTpyKTYpHBIil aHAJIN3 XUMHKO-TexHoJoru4eckux cucrem (IIK-7)
Jlexknus.
Cnioco6s! npencrasienus crpykrypbl X TC. Tursl TexHomoruueckux cBszed B rononorun XTC.
IIpakTnyeckoe 3ansATHE.

Maremarndeckasi MOZAEb IPOMBILIUIEHHOTO PEAKTOpa KaTaIMTUYECKOT0 Mpoliecca IeruApUpOBaHUs
n3onponuideH3ona. Pacuer peakropa AeruIpupoBaHUs H30IPOIIIOEH30I1a

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



Knaccudukanus u HaznaueHue rononorudeckux moaeneir XTC (rpadon). [ToTrokoBbie rpadmi.
WNudopmanmonHo morokoBsie rpadsl. CurHanbHbie Tpadbl. CTpyKTypHBIE TpadBbl.

T'omomopdusie, nzomopdusie Mmoaenu . Knaccupukarus moneneit XTC. Knaccupukanus XTC no ciocoly
¢ynkumonnpoBanus. Knaccugpukarmus XTC no 0coO6eHHOCTSM TEXHOIOTUYECKOM TOMOMOTHH. THITBI
TexHosnornueckux cszer B ronosnornu X TC. [Tpunnunel noctpoenns Mmaremarnueckux mozeneit XTC.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tema 1. MaremaTnueckoe MOJEINPOBAHNE TEXHOJIOTUYECKUX CUCTEM
1.CocTaBbTe CXEMBI UCIIOIB30BAHUE TBEP/IBIX, XKUAKUX U ra3000pa3HbIX BUIOB TOILUIMBA.
2.1lpuBeauTte MpUMEpHI UCIIOIB30BaHUS B JHEPTOTEXHOJIOTUUYECKUX MTPOLIECCAX TEIIOTHI XUMUYECKUX
peaKuuii.
3.CopmynupyiiTe OCHOBHBIEC HalpaBlIeHHs MOBBIICHUS 3()()EKTUBHOCTH UCTIONB30BaHHS CHIPHEBBIX U
TOIUIMBHBIX YHEPTETUYECKUX PECYPCOB.

4.Kakasi Benn4rHa BRIOUPACTCS B KAU€CTBE KPUTEPHUS ONITUMAIIBHOCTH MPH pa3paboTKe ONTHMAIBHOTO
TemneparypHoro pexuma? OO0CHYIHTe cAeTaHHbII BHIOOD.

Tema 2. MaTeMaTH4eCcKoe ONUCaHNE XMMHUKO-TEXHOJIOTHYECKOI0 00BheKTa
Knaccudukarus neuerkux cereit [lerpu.
MHoroareHTHBIE MOJICITH HCCJICIOBAHUS CUCTEM.
MaremaTu4ecKkue MOAEIH OHTOJIOTHUH MPEAMETHBIX 00TacTeH.
MopennpoBaHue CHCTEM Ha OCHOBE aHaJM3a Pa3MEPHOCTEH U TEOPUH TTOI0OUSI.
Mogenu nHPOPMAIIMOHHOTO MTOVCKA B MACCUBE JJOKYMEHTOB.

CriocoObl aBTOMAaTU3WPOBAHHOTO U3BJICUEHUSI 3HAHUM O MPEAMETHOM 00JIaCTH U3 TEKCTOB 3JIEKTPOHHBIX
JIOKYMEHTOB.

[IpenMeTHO-OpHEHTUPOBAHHBIE CUCTEMBI HAyYHOI O0CBEJOMIICHHOCTH.
Heudetkue 3anpocsl k 6a3am 1aHH

Tema 4. CTpyKTypHBIil aHaIU3 XMMHUKO-TEXHOJIOTMUYECKUX CUCTEM
1. BonHble MOJOKEHUS O KJIACTEPHOM aHAJIN3E

2. 3a/1aya KJIacTepHOrO aHaIN3a
3. MeTozp! KIacTEpHOTO aHAJIN3a
4. AITOpPUTM MOCJIEIOBATENBHON KIaCTEpU3alluu
5. Hucno kimactepoB
6. lennorpammsbl
Pedepar

Tema 1. MaremaTuyeckoe MOAEIUPOBAHNE TEXHOJIOTUYECKUX CUCTEM



1.Kak nu3meHuTcs gocturaemast B peaktope TiryOruHa MpeBpalleHus B TOM ClIydae, eClIH UMEIOTCS 3aCTOWHBIE
30HBI:

a) B peaKkTope, pekuM paboThl KOTOPOTo OJIM30K K UICabHOMY CMEILIEHHIO, 0) B PEaKTope, peskuM paboTh
KOTOPOTo OJIM30K K M/1€aTbHOMY BBITECHEHHIO?

2.B 4éMm cOCTOST NPUHIUIHATIBHBIE PA3IMYHs B YCIOBHIX TEIII000MEHA /Il H30TEPMUYECKOTO U
annabaTHIecKoro pexxMMOoB paboTHI peakTopa?

Tema 2. MaremaTnueckoe ONnrucaHne XUMUKO-TEXHOJIOTHYECKOro 00bEeKTa
Posb 1 MecTO MOzieTUpPOBaHUS B CO3aHUU U UCCIIEJOBAHUU CUCTEM.
Kputepuu kauectBa MaTeMaTH4E€CKUX MOJAEIICH.
OCHOBBI MaTeMaTHYECKOTO MOJICTTUPOBAHUS: TPEOOBaHUS K MOJICIISIM, CBOMCTBA MOJIEIICH, COCTABIICHHE
MOZENEN, IPUMEPBI.
Knaccugukarms MeTooB OCTPOSHUS MOJIEIIEH CUCTEM.
[TocTpoenue mozaeneit naeHTU(UKAINN TOUCKOBBIMUA METOAAMH.
O1eHKa TOUHOCTH U JJOCTOBEPHOCTHU PE3YAbTAaTOB MOJIETUPOBAHMUS.
TexHomorust mocTpoeHus Mozeei (B 001meM cirydae U JUisl KOHKPETHBIX CXEM).
MaremaTnueckoe MOACIUPOBAaHUE KaK HayKa U UCKYCCTBO.
CoBpeMeHHbIE METO bl IPOTHO3UPOBAHUS SIBJICHUI U IIPOLIECCOB.
Knaccudukanus s36IKOB U CUCTEM MOJICTUPOBAHUSI.
MeToaHuKH BBIYUCIUTENBHOTO (KOMIIBIOTEPHOTO) IKCIIEPUMEHTA.
[TepcrieKTUBBI pa3BUTHSI KOMIIBIOTEPHOTO MOJICIMPOBAHUS CIIOKHBIX CUCTEM.
MaremaTudecKkue cXemMbl BEpOSTHOCTHBIX aBTOMATOB.

Tema 4. CTpyKTypHBIN aHATIN3 XUMHUKO-TEXHOJIOTUYECKUX CUCTEM
1 TloHATHE XUMHUKO-TEXHOJIOTMYECKOU CUCTEMBI
2 XUMHYECKOe MpeanpHusITHE KaK CII0XKHas KHOepHEeTHUEeCcKas cucTeMa
3 Knaccuduxkarus mogeneit XTC
4 XapaKTepHuCTHKa TEXHOJIOTHUYECKHUX OMEPaTOPOB.
5 Tlonstue TexHonoruyeckoi Tononoruun XTC9
6 Buabl TEXHOJOTMYECKUX CBSA3EH MEXK]y OllepaTropaMu
7 IlocranoBka 3ajau aHanu3a u cuare3a XTC

CobecenoBanue

Tema 3. CtpykrypHbie Moaenu. CriocoObl TOCTPOSHHS CTPYKTYPHBIX MOJIECH MPUPOIHBIX CUCTEM
-Onpenenenue NOHATHH "PYyHKIIMOHAIBHBIC U CTPYKTYPHBIC MaTEMaTHIECKUE MOJIENN", pACCMOTPEHHUE MX
3HaYEHUE, IABHBIX QYHKIIUNA U TIETICH.

- CocTaBneHue Moienu "uepHoro SmuKa", mpocTeiinee 0TOOpakKeHHE peaaTbHON CUCTEMBI.
- Metox uccnenoBaHusi 0ObEKTOB C MIOMOIIBIO UX MOJIEIICH.

-O011iee MOHATHE O CHCTEMaX YpaBHEHUH, UCTIOIb3YEMbIX B SKOHOMETPUKE

-CTpyKTypHas ¥ npuBeAeHHAs (HOPMbI MOIECTTH

-IIpoGnema nnenTudukaum

-OneHuBaHue MapaMeTpoB CTPYKTYPHOU MOJIETIH

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa
Tunosbie Bonpockl 3xk3ameHna (I1K-7)

1. Monenu. MoaenupoBanue. O61acTi IpUMEHEHUST MOICTUPOBAHMUS.
2. Onpenenenue moxaenu. CpoiictBa mozeneil. Llenu monenupoBanus. Knaccudukanus monenei.



3. MarepuanbHoe MoaenupoBanue. MneansHoe MoaenupoBaHue
4. ®usnueckoe MmoaenupoBanue. Onpenenenue. Haznauenue. focronncrBa. Hegocrarku.

5. Maremarunueckoe moaenupoBanue. Kinaccudukanus MmareMaTnaeckux Mozenet 3aaaun, KOTopble
pelaTes ¢ HIOMOIIBI0 MATEMaTUYECKOTO MOJEITUPOBAHHUS.

6. OcHOBHBIE BULI MATEMATUUECKUX MOJEIIEH.

TunoBble 3axanus s dxk3amena (ITK-7)
TumnoBsie TeMbI pedeparos.
1.3 kakuX OCHOBHBIX CTaIM COCTOUT XUMHKO-TEXHOJIOTHYECKH mporecc?

2.Yr1o Takoe xumuueckuii mpouecc? [loueMy XuMudeCKkuil MpoLEeCcC KaK €AMHUYHBINA MPOLECC XUMMUYECKOU
TEXHOJIOTUH CIJIOKHEE 10 CPAaBHEHUIO C TEIJIOBBIMH U MaCCOOOMEHHBIMHU?

3. Kpurepuu 3 peKTUBHOCTH XMMHUKO-TEXHOJIOIMYECKOI'O MTPOLECCa.

4.B ueM COCTOUT CYIIHOCTh SHEPIOTEXHOJIOT U ?

5.Ctpykrypa temnoBoro 6ananca XTC.

6. UTo Takoe BTOpUYHBIE MaT€pUAJIbHBIE PECYPCHI?

7.C xakoil 1eJIbI0 IPOBOAMTCS KOMITJIEKCHAS IepepadoTKa ChIPhsi?

8.OCHOBHBIE BU/IbI SHEPTeTUUECKHX pecypcoB. Kakue U3 HuX sBISIOTCS Hanbosee nepCereKTUBHBIMU?
9.9¢pexTnBHOE NCIIONB30BaHHE BTOPUUHBIX IHEPIETUUYECKUX PECYPCOB.

10.ITepeuncaure BOP.

Tunosbie TeMbl KypcoBbIx pador (IIK-7)

1 Ucnonb30BaHne METOI0B MaTeMaTHUECKOTO MOJIETTUPOBAHUS MPU pacyeTe U KOHCTPYHUPOBAHUHU (UIIBTpa C
HEMOJBUKHBIM 3€PHHUCTBIM CIIOEM.

2 Pa3zpaboTka MareMaTu4eCcKoil MOJIEH TeTNI00OMEHHHUKA.

3 Ucnonp30BaHuE METOI0B MaTeMaTHYECKOTO MOJIETTMPOBAHUS PU PAcyeTe U KOHCTPYHPOBAHUU
BBIIIAPHOIO aIlapara.

4 Pa3paboTka MaTeMaTU4eCKOW MO THEBMATHYECKOU TPYOBbI- CYIIHITKH.

5. Hcnonb3zoBaHue METOJOB MaTEMaTHYECKOIO MOJIETTMPOBAHMS IPU PacUeTe U KOHCTPYUPOBAHUH
amnmnapara ¢ MelIaIKou.

6. Pa3zpaboTka MaTeMaTH4e€CKOM MO/IENN Ta3au(THOTO peaKTopa.

7 MareMaTudeckoe MOJEIMPOBAHUE a9POTEHKA UJI€aJIbHOTO CMEIICHUSI.

8 Mcnonb3oBaHME METOJIOB MAaTEMaTHYECKOIO MOJIETTMPOBAHMS IPU PACUETE U KOHCTPYUPOBAHUH
WHXXEKTOPOB.

9 Pa3paboTka MaTeMaTH4YeCKOM MOCIIH MPOIIecca MPOIMMUTKU TOPUCTOTO MaTepuaa.

10 Pa3zpaboTka MareMaTHueCKO MOJIETH MpoIiecca rPaHyIMpPOBaHuUs U3 PACILIaBa.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TIOCTYOKCHHSI pe3YJIbTaTa)

IK-7 JIEMOHCTPUPYET YCIIEIIHOE U CUCTEMATHYECKOE

BJIaJICHHE HaBBIKAMU pa3pabOTKU U

HCIIOJIb30BAaHMS METOOB MaTEMATHYECKOTO MOAEIUPOBAHUS IIPU
OIITUMU3ALUU ITapaMETPOB TEXHOIOTHYECKUX IIPOLIECCOB.

«OTIIUYHO»

MK-7 JIeMOHCTpUpPYET B LIEJIOM YCIIECIIHOE, HO COJEpIKaIlee OTACIbHBIE
npoOenbl  BIAJCHHE HAaBBIKAMU Pa3pabOTKM H  HCIOJIB30BaHUS
METOIOB MAaTeMaTUYECKOTO MOIEIMPOBAHUS IIPU ONTUMU3ALUU
IapaMeTpoB TEXHOJIOTHYECKUX IPOLIECCOB.

«Xopommo»




IK-7 JIeMOHCTpPUpPYET B LEJIOM YCIEIIHOE, HO HE CHUCTEMaTH4ECKOE
BJIaACHHUC HaBbIKaMU pa3pa60TKI/1 M UCIIOJIB30BaHUA METOJOB
MAaTeMaTu4CCKOro MOACIIMPOBAHUA IPU OINTHUMHU3AIUU TMAPAMCTPOB
TEXHOJIOTUYECKUX IIPOLECCOB.

«YAOBJICTBOPHUTCIBHO»

[1K-7 JIeMOHCTpHUPYET OTCYTCTBHE HABBIKOB Pa3pa0OTKH M UCTIOIH30BAHHUS
«HEYTOBICTBOPUTEIHLHO METOZOB MaTEMaTUYECKOrO0 MOJEIUMPOBAHUS IPHU ONTHUMHU3ALUU
[apaMeTPOB TEXHOJOTUUYECKUX MPOLIECCOB

5. MeTonnueckue ykazaHusi AJisl 00y4a0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIMN CaAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
cofepx)aHueM paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe TMOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMalLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUIESCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CAENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, IO TeMeE MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMOH CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha paszMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEeKT MoxkeT ObITh BBHIMOJHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIBbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIECHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHQOpPMALUU C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
Koncriekt MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TIOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
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- JleNaTh 3allUCH 1O XOAy YTEHHs B BUJAE MPOCTOTO WM Pa3BEpHYTOro IulaHa (CO3[aBaTh NEpedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BaHHUE JOTIOTHUTEIBHOTO MaTepHaa;

- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. 3axapoB 0. B. Maremarnueckoe MOIENIHPOBAHHE TEXHOJIOTMYECKUX CHCTEM : ydeOHoe mocolwue. -
Homkap-Ona: IToBOMKCKMI TOCYIapCTBEHHBIH TeXHONormueckuii yausepcurer, 2015. - 84 c. - Tekcr :
sanektpoHubit  /  OBC  «YHuBepcuterckas ~ Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=477400
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2. Kyapsmos B. C., Anekcee M. B. MonenupoBanue cucrteM : ydeOHoe mocobue. - Boponex:
BopoHexckuii rocygapCTBEHHBIM YHHBEPCUTET HWH)XEHEPHBIX TexHoioruii, 2012. - 208 c. - Tekct :
anekTpouubii  //  OBC  «YHuBepcurerckas ~— OMOnMMOTEeKa  OHJIAMHY [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=141980

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. benos, II. C. MaremaTu4eckoe MOJETUPOBAHHE TEXHOJIOTHYECKHX TPOIECCOB : y4eOHOe mocobue
(KOHCTIeKT JeKkuuid). - Bech Cpok OXpaHbl aBTOPCKOTO TMpaBa; MaTemMaTHuecKkoe MOJEIHpPOBaHNE
TEXHOJIOTUUECKUX TMPOIEeccoB. - FEropbeBck: EropbeBckuii TEXHONOTMYECKUM WHCTUTYT (uman)
MockoBcKOro rocyaapctBeHHoro texnonorndeckoro ynusepcurera « CTAHKHWH», 2016. - 121 c. - Tekcr :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/43395.html

2. Hemtunos B.A., Kapnymkun C.B., Mokpo3y6 B.I., Mansirun E.H. BuprtyansHoe mopenupoBaHue
XUMHKO-TeXHOJoru4eckux cucreM. CocrostHue npoOiemsl : MoHorpadus. - Tambos: [U3nar. nom TTY um.
I''P. IepxaBuna], 2010. - 235 c.

3. Adonun B. B., ®enocun C. A. MozaenupoBaHue CHCTeM : yuyeOHO-TIpakTHdeckoe nocobue. - Mockaa:
Wntepner- Yausepcurer Unpopmannonnsix Texnonoruit (MHTYUT)|bunom. Jlabopatopus 3nanmii, 2011.
- 232 c¢. - Tekcr : snekrponssii // DBC «YHuBepcuterckas Oubnmoreka onjaiia» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=232979

4. 3Bonapes C. B., Kopros B. C., llltanr T. B. MoaenupoBaHue CTpyKTYpbl U CBOMCTB HAHOCUCTEM :
ydeOHO-MeToanueckoe nocoodue. - ExarepunOypr: M3narensctBo Ypanbckoro yHusepcureta, 2014. - 121 c.

- Teker : onexkrponnwnii // 3OBC «YHuBepcurerckas Oubnmoreka onmaitn» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=276022

6.3 VlHble UICTOYHUKMU:
1. Xumudeckas SHIUKIONEANS Ha caiTe « XuMHuK.py» - http://www.xumuk.ru/encyklopedia/

2. yueOHble  Marepuansl Ha  caite  kademper  ¢usxumum  PocroBckoro 'Y -
http://www.physchem.chimfak.rsu.ru/

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npogdeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U MTOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jl5ig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007

7-Zip 9.20

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
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1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/
2. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckas U HayKoMeTpuueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com
3. Springer Open (pecypchl Springer OTKpbITOTO jgoctyma): 0a3a mamHbix. — URL:
https://www.springeropen.com
4. Scopus: 6a3a nanubix . — URL: https://www.scopus.com
5. OBC «YHuBepcurerckas 6nbnuoreka onnain» . — URL: http://www.biblioclub.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYHBTHMGHHﬁHBIX, THIICPTCKCTOBLIX, CCTCBLIX, TCICKOMMYHUKAIITMOHHBIX TGXHOHOFHﬁ, HCIOJIb3YCMbBIX B

ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



