GOH/J OUEHOYHBLIX CPEACTB NOJUCHHIIVIMHE
MPHUEM 2016 r.
OOPMA OBYYEHHUS ounasn

ABTOMATHIHPOBAHHLIC CHCTEMBI YIIPABJIEHHS TEXHOJOIHYCCKHMH IPOLECCAMH S1A€PHOro TOIVIHBHOIO HHKJIA

Hanpasnenne noaroToku/
CneuHanTsHOCTh
ObpazoBarenbHas nporpamMma
(nanpasneHHocTb (npoduas))
Crneunanusauus

Vpogens 06pazosaHus

Kype
TpynoemMkocTs B KpeHTax
(3a4eTHBIX EIMHHLIAX)

3aseytomuit kadheapoii -
PYKOBOAMTEINbL OTACACHHA Ha
npasax xkapeaps
Pyxosoaurens OOT1
Ilpenonaparenn

14.05.04 DaeKTPOHHKA H ABTOMATHKA (PH3HYECKHX YCTAHOBOK

DACKTPOHHKA H ABTOMATHKA (HIHYECKHX YCTAHOBOK

CHmeI ABTOMATH3IALHN (bmntleclcux YCTAHOBOK M HX 3JIEMEHTRI

BEICIIEe 0Opa3zoBaune - CrielHaluTeT

45 | cemecrp |89
6
|
QH/ 7 A.l", l'opiosos
b = ‘

. A.I'. TopioHOR

T IFY T.X. Bagperansos

<ty K.A. Kozun
-

2020 r.




1. Poab IHCHHUILUINHBI KABTOMATH3HPOBAHHBbIE CUCTEMbI YIIPABJIEHHUA TEXHOJIOTHYeCKMMU MPOLEeCCAMHU S/IEPHOT0 TOIIMBHOIO IIUKJIA» B
¢GopMupoBaHNH KOMIIETEHINI BHIITYCKHUKA:

Ko, ”
DJeMeHT 06pa3oBaTeabHOM Kon pesym,l"lraTa Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHif)
nporpamMmMmal (AMCHHUIIJIMHA Ceme KOMIIETCHINN HaunmeHoBaHNe KOMITETEHIIHH
porp (racn ? 1P ! OCROCHHST HaumenoBanue
npaktuka, F'HA) 001l Kon
Cnioco0OeH MpUMEHATh 3HaHUS O P11 Brnaneer MeToaMy MaTeMaTHUECKOT'O MOAETUPOBAHUS CUCTEM
TEXHOJIOTMYECKHX TpoLIeccax U JATICK(Y)-3.B6 ynpasinenus U 3amutel ACY TII npou3BoACTB sIepHOrO
anmaparax sJepHOro TOIUTMBHOTO IIMKJIA
TOIUTUBHOTO IIMKJIA, 3HAHUS O VYMeet pa3pabaTeiBaTh MaTeMaTHIECKOe 00ecIIeueHne
JITICK(Y)-3 MPOIIECCaxX B ANEPHBIX ATICK(Y)-3.Y6 AaBTOMAaTU3UPOBAHHBIX CHCTEM YIPABICHUSA TEXHOJOIMYECKUMHI

peakTopax Juist pa3pabOTKH HX IpolieccaMy MPOU3BOJICTB AAESPHOTO TOILIMBHOTO IUKJIA
MaTeMaTHIeCKOTO OIHCaHUS C

ABTOMATH3MPOBaHHbIE 3HaeT MaTeMaTHYECKOE OIMCAHUE SHEPTETHIECKUX YCTAHOBOK KaK
HETBI0 IPOBECHHS

CHCTeMbI YIPaBJIeHUs T —_— JIICK(Y)-3.36 TEXHOJIOTHIECKUX OOBEKTOB YIPABICHUS U TEXHOJIOTHIECKHX

8,9 MPOLECCOB SIAEPHOTO TOIUIMBHOTO UK

TEXHOJIOIH4eCKUMH , npoextuposanus ACY TIT pon Aep: 0

MPOoLeccaMHu s1/1ePHOIo = =
Crioco6eH BBIIOHSTE MTOJTHBIN P9 Brnaneer cymecTByrOIUMH METOJUKAMU HACTPOUKHU, HAJIAKH,

TOIUIMBHOIO IUKJIa 2
00BeM paboT, CBSI3aHHBIX C IK(VY)-3.B8 UCIIBITAaHUH TPUOOPOB KOHTpOUIs U ynpasieHus ACY TII
TEXHUYIECKUM OOCITy)KHBaHUEM MPOU3BOJICTB AIEPHOTO TOILIMBHOTO IIUKJIA

TIK(Y)-3 ABTOMATU3HUPOBAHHBIX CHCTEM YMmeet BeIOMpaTh MPUOOPH! KOHTPOIIS U YIIPABICHUS B
yrnpasieHHs HU3NIECKIMHU [K(Y)-3.¥8 COOTBETCTBHH C TEXHUYECKUM 3aJaHueM Ha npoekTupoBanue ACY
YCTaHOBKAMH C yIETOM TII npou3BOACTB SAEPHOTO TOIIMBHOTO IIHKIIA
TpeboBaHU PYKOBOSIINX U TIK(Y)-3.38 3HaeT OCHOBBI ()YHKIIMOHUPOBAHUS IPHOOPOB KOHTPOIIS U
HOPMaTHBHBIX JJOKYMEHTOB ) ynpasnerus ACY TII npou3BoACTB SepHOT0 TOIIMBHOIO IIUKIIA
Crioco0eH UCToNIb30BaTh P10 Brnaneer MerolaMu CHHTE3a CUCTEM YIPABICHHUS SIEPHBIX
HH(QOPMAIIMOHHBIE TEXHOJIOTHI MK(Y)-19.B9 SHEPreTHYECKUX YCTAHOBOK U TEXHOJOIMYECKUX IIPOLIECCOB
IpH pa3padOTKe HOBBIX SIIEPHOTO TOIUIMBHOTO IHKIIA.
YCTaHOBOK, YCTPOHCTB, YMeet pa3pabaTeiBaTh, BHEIPSATH H 0OCTYKHBATH
MK(Y)-19 crnoco0eH K cOopy 1 aHaIH3y TIK(Y)-19.Y9 ABTOMAaTHU3UPOBAHHBIE CHCTEMBI YIIPABICHHUS SICPHBIMH

nH(pOpMaIMH 11t BEIOOpa U ’ 9HEPreTHYECKUMH YCTAHOBKAaMH M TEXHOJIOTHUECKUMU
000CHOBaHHsI BADHAHTOB npoleccaMy NPOU3BOACTB SASPHOTO TOIUIMBHOTO IIUKJIA
HAayYHO-TEXHUUECKUX TIK(Y)-19.39 3HaeT MeTO/bI CHHTEe3a U HACTPOWKH aBTOMATH3UPOBAHHBIX

OpTaHM3alMOHHBIX PEIICHUH

CHCTEM YTIPABICHHS




2. IMoka3zaTenu u METO/JAbI OLICHUBAHUA

l'[.ﬂaanyeMble Ppe3yIbTaThl 06y'—leHl/lﬂ 0 TUCHUIIIHHE KO[[ KOMIIETCHITUH HaunmeHoBanue pa3aeaa MeTOZlbl OIICHUBaAHHSA
Kox HaumeHoBaHue JHCIUIIIHHBI (OLeHOYHbIE MePONIPHSITHS)
PI-1 Brnaneer mMerogamm maTeMaTH4YeCKOro ONMCAHUSA, CPEACTBAMU ATICK(Y)-3 Paznmen 1. Bemenue u oOimume KonTtponsHas pabora
pa3paboTKU MaTEeMaTUYECKOTr0 00CCIICUCHUS U MOJICITUPOBAHHUS TI0JI0KEHHUS DK3aMeH
cucteM  ympaBienus u 3amutel ACY TII npowusBonacTs Pazmen 2. Maremaruueckue 3aimuTa KypcoBOro nmpoexkTa
SIZIEPHOTO TOIUIMBHOTO IMKJIA mojmenn P B TodeuHOM
MIPUOIIHKEHUH
PI-2 BrInoiaHATE paboTHhI, CBI3aHHBIC C TCXHUYCCKUM 00CITy)KUBAHHEM M[K(Y)-3 Paznen 3. CucreMbl KonTtponsHas pabora
(U3NIECKUX  YCTaHOBOK, CYLLIECTBYIOIIUMH  METOJUKaMU ABTOMAaTUYECKOTO  YIIPaBJICHUSA 3ammTa oT4era 1o J1abopaTopHOI
HACTPOWKHM, HAaJaIKW, WCIBITAHUA MPHOOPOB KOHTPOISI H SIIEPHOTO peakTopa pabote
ynpasisieHust ACY TII npou3BoACTB AAEPHOTO TOIUIMBHOTO LKA Pasnen 4. CucreMsl
ABTOMAaTU3UPOBAHHOTO
yIpaBJICHUS
TEXHOJOTHYECKUMU
mpoleccamu SIZIGPHOTO
TOIUIMBHOTO LIMKJIA
P/ -3 Hcnonp30BaTh METOABI CUHTE3a IIPU IPOEKTUPOBAHUU U Pazmen 2. MaremaTnueckue DK3aMeH
pa3paboTke  aBTOMATHU3UPOBAHHBIX  CHUCTEM  YIIPABICHHS Mogenu SIP B TOueyHOM 3amura KypcoBOro mpoeKkTa
SIAEPHBIMU HEPreTUYECKUMU yCTaHOBKaMu u IpUOTHKEHUH
TEXHOJIOTMYECKUMHM  MPOLECCaMH  IPOU3BOJCTB  SJIEPHOTO Paznen 3. CucreMbl
TOIUIMBHOI'O LUKJIA ABTOMAaTUYECKOTO  YIIpaBJICHUSA
TIK(Y)-19 SIIEPHOTO peakTopa
Pasnen 4. CucreMsl
aBTOMaTU3UPOBAHHOTO
yIpaBJIEHUS
TEXHOJOTHYECKUMHU
npoleccamu SIZIGPHOTO
TOTUIMBHOT'O LIMKJIA

3. IlIkaja oneHuBaHuA

[Topsimox opraHu3any OLIEHUBAHUS PE3YJbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlIEHUBaHUS PEe3yabTaTOB 00yueHus: B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (Cructema olleHUBaHMs)» (B IEHCTBYIOIIEH pedaKiin).
Hcnonp3yercss OamabHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3ylbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHAAM
yueOHoil nesrenbHOcTH (M3ydyenue aucuummH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, IMPAKTHKH) OIpEessseTcs] CyMMOH OayuioB IO
pe3ysibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTanuu (MTOroBast peTHHroBasi oleHka - MakcumyMm 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOOIOJIHUTCIBHBIX 0amioB 3a OIICHOYHBIC MCEPOIIPHUATHUA TCKYIIEIrO KOHTPOJIA H HpOMG)KyTO'-IHOfI arTTrecraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.



PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
" OnpenesieHue OLEHKH
3aJJaHUusA TPAaAHUHNOHHOH OLICHKE
90%+100% «OTIUIHO» OTnu4HOE NOHUMAaHKE TIPeMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOIl AesITeIbHOCTH,
HEOOXOIUMBIE Pe3yNIbTaThl 00ydeHNs chOPMUPOBAHEI, HX KaYECTBO OIICHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KAM K MAaKCHMAJIEHOMY
70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHMMAHUE NPeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT IPAKTUYECKOHN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaThI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB
55% - 69% «Y IOBIL» [IpuemireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHIS, YMEHHS U OIBIT IPAKTHIECKOH AeITeITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00y4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIBHBIM KOJIMYECTBOM 0ailioB
0% - 54% «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPeOOBAHUSIM
IHxana JJI1 OICHOYHBIX MCpOHpI/IHTI/Iﬁ 9K3aMCHa
% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
o o Onpeneneﬂne OLl€HKH
3aJJaHUM JK3aMeHa (NN TPAAUIMOHHOU OLICHKE

«He 3auteno»

90%+100% 18 +20 «OTIYHOY OTIMYHOE NOHMMAaHUE IIPEIMETa, BCECTOPOHHHUE 3HAHUS, OTJINYHBIE YMEHHUS U BIaJCHUE ONBITOM NMPaKTHIECCKON NeATSCIBHOCTH
9
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHHsI c(hOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0AJITIOB, OIM3KAM K MAKCHMAaIbHOMY
70% - 89% 14+17 «Xopomo» OCTaTOYHO ITOJTHOE TOHUMAaHHE TIPEIMETa, XOPOIINe 3HAHUS, YMCHHS U OTBIT MPAKTHICCKOHN e TEIFHOCTH, HEOOXOIMMBIC
9 9
pe3ynbTaThl 00ydeHHs C(HOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MIHUMAIBEHBIM KOJIMIECTBOM 0OAJLIOB
55% - 69% 11+13 «Y 10BIL.» TTpueMiaeMoe IOHUMaHHUE IIPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHUA, YMEHUS U OIBIT IIPAKTHYECKON AeATEILHOCTH, HEOOXOIUMBbIE
9 b bl
[pe3yabTaThl 00yueHHS CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO MUHAMAJIbHBIM KOJHUYECTBOM OaJljIOB
0% - 54% 0+10 «HeymoBi.» PesynbTaThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJILHO JJOCTATOYHBIM TPEOOBAHUSIM
[IIxana nyst OLIEHOYHBIX MEPONPUITHI U T PEPEHIIMPOBAHHOTO 3aUeTa / 3aueTa
Crenenn
C(DOPMHUPOBAHHOCTH CootB
q) P p baaa eTC:l:Bl([e Onpeneneﬂue OLlCHKH
pe3yIbTaToB TPaJULHOHHON OLlCHKe
00yueHHus
90%+100% 90 + 100 «OTINYHOY OTIMYHOE NOHMMAaHUE NPEIMETA, BCECTOPOHHHE 3HAHUS, OTJIMYHBIE YMEHUS H BJIJCHHUE OINBITOM MPAKTHUESCKOH NEATECILHOCTH
2 9
HEOOXOIUMBIC PE3yNbTaThl 00yYeHUs c(HOPMUPOBAHEI, UX KAYECTBO OICHEHO KOJIMYECTBOM 0AJLIOB, OJIM3KHM K MAaKCUMAIBHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0AMMBbIE
pe3yabTaThl 00yueHHs C(HOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MUHUMAIBHBIM KOJIMYECTBOM 0aJLIOB
55% + 69% 55+69 «Y IOBIL» [Ipuemiemoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTHUECKON AEATENbHOCTH, HEOOX0IUMBIE
pe3ynbTaThl 00y4deHus chOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIICHEHO MUHUMAJILHBIM KOJTUYIECTBOM 0aJlioB
55%+100% 55+100 «3a4TeHO» PesynbTarhl 00ydeHUs] COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraThl 00y4yeHHsI HE COOTBETCTBYIOT MUHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM




4. llepeyeHb THNOBBIX 3a1aHUI

O1ueHoYHbIe MeponpusaTHus

le/lMepr THINOBBIX KOHTPOJbHBIX 3agaHui

1.

KonrponsHas pabora

Pazgen 1:

1.

SnepHblii TOMIMBHBIA UK Y1ipoiieHHas cxema [Ipuctanunonnsiii S TLL

2. Tunst P no HazHaueHnto. OCOOEHHOCTH CHCTEM YIIPABICHHUS MOITHOCTBIO PA3IMYHBIX TUIIOB
SP.

3. ®usuueckue napamerpsl AP Mozaens kunetuku SIP B ToueyHOM pUOIMKEHUN. Y paBHEHUS
MOJIEJH, POJIb 3ala3/IbIBAoIINX HelTpoHoB. Onpenenenue napamerpos: o, N, I, A, B, Ci.
OO6nmacTh MpUMEHEHUST MOJICIIH.

4. VYpaBHeHUs TOUEUHON KUHETUKU SIP: 111 MTHOBEHHBIX HEUTPOHOB, 7S 6-U IpyMIl
3ana3bIBaOINX HEUTPOHOB, I OAHON YCPEIHEHHON IPYIIIBI.

Pasznexn 2:

1. TlonsTtue peaktuBHOCTU. M30BITOUHASA 1 OcTaTOUHAs peakTUBHOCTU. OnpeseneHue 3anaca
PEaKTUBHOCTH HAa CTEPXKHAX YIPABICHUS.

2. TloHATHS MOUTHOCTHOTO M TEMIIEPATypHOT0 KO PHUIIMEHTOB peakTuBHOCTH SP.

3. VYnpanstomue crepxxkuu SP. ['pagynpoBoynas xapakTepucTika, MHTErpaibHas U
muddepeHnmanbaas 3pPEeKTUBHOCTD cTepxHel. [oHsATHE 3amaca peaKTHBHOCTH.

4. Kuneruka SIP npu cTyneH4aToM U3MEHEHUH PEaKTUBHOCTU. AHAIN3 pEeIIEHHs - IO YPaBHEHUIO
00paTHBIX YacoB.

5. Kuneruka peaktopa npu JMHEHHOM U3MEHEHUHU PEAKTUBHOCTH B MOJKPUTUYECKOM PEXUME.

Paznen 3:

1. Jlunamuka SIP ¢ yuerom KoHTypa 0OpaTHOI cBsA3M M0 oTpaBieHut0. KceHoHOBbIE Koebanus
MOIIHOCTH, UX IIPUYNHA U YCTPAHECHHUE.

2. PeakrTop Ha OBICTPBIX HEUTPOHAX YpaBHEHHE KHHETUKH C YUETOM IIECTH TPYII 3ara3/(bIBatoIINX
HEUTpOHOB KMHETHKa peakTopa B YHEPreTUYECKUX pexxrMax Brlropanue u BOCIIpOU3BOJACTBO
SJICPHOTO TOIIJIMBA B PEAKTOPax Ha ObICTPBIX HEHTpOHAX

3. VYmpomieHue ypaBHEHHI KHHETHKH PEaKTOpa

4. AHanuTUYeCKUH BBIBOJ YPAaBHEHHMH TUHAMUKU pPEeaKkTopa

5. Mogenb AMHAMHMKY peakTopa ¢ Y4eTOM IaporeHeparopa u Typooreneparopa

6. Jluneiinas cuctema peryiaupoBanus MoHOCTH AAP. CTpykTypa, 31€eMEeHThI CUCTEMBI.

7. Peneiinas cucrema perynupoBanusi MOITHOCTH SIP. CTpykTypa, 21IeMEHThI CUCTEMbI, METObI
aHanu3a.

8. Amnamms peneitHoit CAP MeTo10M rapMoOHIYECKO TrHeapu3anuu PeneitHo-umimynbcHas CAP

Paznen 4:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. Heo0GxoauMocTh KOHTYpa peryaupoBanus HelTpoHHoH MomHocTH 11t BBOP-1000 IIporpammbr
ynpasiieHus 10V B pexxume pabounx momHocteil. [Iporpammer Tcp- const, Papa- const.

2. Cucrema AKHII peakropa BBOP-1000.

3. Cucrema ynpasieHust MOIIHOCTBIO peakTopa BBOP-1000. biioku APM-5C, POM-2 u npyrue.

4 CucreMa aBTOMaTH4YECKOTO ynpasiieHus MmoniHocTu peakropa PBMK Cucrtema aBapuiinoi
3alUTHI KaHAIIbHOTO peakropa PBMK

5. Oco0OeHHOCTH CUCTEMBI YIIPABJICHUS IJIEPHOTO peaKTopa Ha OBICTPHIX HEHTPOHAX

3ammTa 1a00paTOpHON PabOTHI

Bomnpocksr:

1 Ha3Batb (hyHKIIMOHAILHBIC TPYIIIIBI CTEPKHEH YIIPABIICHUS B SICPHOM PEaKTOpe
2 Kakue napameTpsl KOHTpOIupyroTcs cuctemoit KNIT?

3 PaboTa kaHaja aBTOMaTHYECKOTO PETyIUPOBAHHUS

Beinonnenue KypcoBoro
IIPOEKTa

ITo hopme KypcOBOIi TPOEKT AOJIKEH MPEACTABIATH COO0M MUCBMEHHYIO CAMOCTOATENbHYIO Y4eOHO-
HCCIIEIOBATENbCKYIO Pa0OTy CTYJEHTA, U CUCTEMATU3aLUH, 3aKPEIJICHUS] TEOPETUYECKUX 3HAHUM 1
IIPAKTUYECKUX HaBBIKOB IIPU PELICHUH KOHKPETHBIX 3a7a4, a TAKK€ YMEHUN aHAIUTUYECKU OLICHUBATD,
3alUIIaTh 1 00OCHOBBIBATh MOJIYYEHHbBIE PE3YIbTATHI.
[TpuMep UCXOAHBIX IaHHBIX K KYpCOBOM paboTe BKIIOYAIOT B ce0s CIEAYIOUIYI0 HHPOPMALIUIO:
Pa3paboTka peneiiHO-UMITyJIbCHOM CUCTEMbl aBTOMAaTHYECKOIO PETYJIMPOBAHMSI MOIIIHOCTH SIAEPHON
JHEPreTUYECKON YCTaHOBKHU.
1 MapameTtpsr ssaepuoro peakropa: H=390cm, AK=1E-3, | = 0,083E-3; No=10E13;
Ktc= -2E-4; Ttc=0,4c
2. TpeOyemoe Ka4ecTBO PeryJupOBaHUS HEHTPOHHOW MOIIHOCTH: TP CTYIICHYATOM BO3/ieicTBUH 1-2%
NuoMm He xyxe 6<10%; Tp<5Sc
3. UcnonaurtensHbiii Mexanusm 11IOM, Vmax=20 mm/c.
4. ConeprkaHue TEKCTOBOTO TIOKyMEHTa
4.1 OnucaHue CUCTEMBI yIIpaBlIEHHsI MOIIHOCTBIO peakTopa BBOP.
4.2. Knaccuduxarus TeXHOJIOTHYECKUX MTEPEMEHHBIX 00bEKTa yIIPaBICHHUS.
4.3. Boibop MaTeMaTHUECKOM MOJIeNI 00BEKTa yIpaBlIeHHs, pacyeT ee KO3 (PUIIMEHTOB.
4.4. PazpaboTka KOMIBIOTEPHOI MOJieNi 00BEKTa YIpaBIeHUS
4.5. JIuneapu3zauus MaTeMaTUuE€CKOU MOJIEIIH.
4.6. CunTe3 NTMHENWHOM U peneitHoi cucteM aBToMatudeckoro perynupobanus (CAP)
4.7. Cuntes peneitHo-umnyiascHol CAP
4.8. VccnenoBanne epexoIHBIX TporieccoB BapuaHToB CAP B cpaBHEHUU ¢ peIICHHOM.
4.9. Pazpabotka pyHkimonansHoi cxemsl CAP.
4.10. OnpenieneHrie YyBCTBUTEILHOCTH CUCTEMBI K HECTAOUIIbHOCTH apaMeTPOB AMHAMHUYECKOMN




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

MOJIEJIH.

5. Ilepeuens rpaduueckoro mMarepuaa.

5.1. ®ynkiuonansHas cxema CAP.

5.2. CtpykrypHas cxema CAP.

5.3. PacueTHbIE COOTHOIICHUSI MAaTEMAaTHYECKONH MOIENI OOBbEKTa YIIpaBICHUS.
5.4. Ilepexonnsie nporneccol CAP.

3ammTa KypcoBOro npoeKTa

[IpumepHbIe BOIPOCHI ITPH 3aIIUTE KYpCOBOU MPOEKTa
1 Anamm3s penerinoit CAP MeTo10M TrapMOHUYECKOH JIMHEapH3aIluu
2 JIoCTOMHCTBA M HEZIOCTATKH peleiHo-uMITyascHON CAP
3 PackpbITh METO/BI pacyeTa MEKTPONPHUBOJIA CUCTEMBI PEryIupoBaHus MotHocTu P

DK3aMeH

Bormpocs! Ha sk3aMeH:

1 Onpenenenue nepenarounoit pynkuu AP no ypaBHeHUsIM TOUSUHOM KMHETHKH. YacTOTHBIE
XapaKTEPUCTUKU 3JIEMEHTAPHOI'O PEAaKTOPA.

2 Jlunamuka SIP ¢ yueTom KOHTypa oOpaTHOM CBSI3U 10 OTPABICHUIO.

3 Briropanue u BOCIPOM3BOACTBO SIEPHOTO TOILIMBA B PEAKTOpax Ha OBICTPBIX HEHTPOHAX

MeToauuecKkue YKa3aHus 110 nmpoueaype ouncHuBaHus

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AUMbIe METOANYECKHE YKAZAHUS

KonTponbnas padora

KonTpoibHast paboTa — TUCbMEHHOE 33JJaHUE, BBHIIIOJIHSAEMOE B YCIIOBUSAX ayAUTOPHOMN paObOThI [Tt
IIPOBEPKH YMEHHUH ITPUMEHSTD [TOJIyYE€HHBIE 3HAHUS JIJIs1 PELICHNS] KOHKPETHBIX 3a7a4 ONPECIEHHOTO
THUIIA TIO pa3zeny.

Bpewms BeimonHeHus B TedeHuA— 30 MUHYT.

KonTponbHas padoTa npeanonaraeT HaTu4ue ONpeeIeHHbIX OTBETOB.

IIpu onieHke onpenensercs NOJHOTa U3JI0KEHUS MaTepralla, Ka4eCTBO, YETKOCTb U
MOCJIEI0BATENBHOCTD U3JI0KEHUS MBICIIEH,

KonTtposnbHas paboTa olieHMBaeTCs MO MATHOAJUIBHOM HIKase

3ammTa 1a00paTOpHON PabOTHI

3ammTa BRIMOTHEHHON TA00OPAaTOPHON PabOTHI OCYIIECTBISIETCS B YCTHOU (popMe.
[IpenogaBaTens MPOBOAUT OIICHUBAHKME HA OCHOBAHWH MICHbMEHHOTO OTYETA IO TabopaTopHOi padoTe,
a TaK’)K€ OTBCTOB Ha 3a/IaHHBIC BOITPOCHI.
[To pe3ynbTaram 3alUTHl CTYACHT MOJy4aeT 0auibl, KOTOPHIE CKIIABIBAIOTCS UX COCTABIISIONINX:
—  BBITIOJIHEHUE UHIUBUAYATHLHOTO 3a/IaHUsI TI0 JTAOOpaTOpHOM paboTe B TOJIHOM 00beME;
— HYCETKOCTH U TEXHUYCCKAs NPaBUIIBHOCTDb OCbOpMJ'IeHI/Iﬂ OTYCTAa,
— YPOBCHb IMOATOTOBKH IIPH 3aIIUTEC, T.C. YCIICIITHBIC OTBETHI HA 3a/JaHHBIC BOITPOCHI;
— CpOK CIay¥ OTYeTA.
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Brinonnenue KypcoBoro
IIPOEKTa

KypcoBoii npoekT BbInosiHsAeTCsl B (OpMe MOSICHUTEIBHOW 3allUCKH, B KOTOPOW CHCTEMaTH3HPYIOTCH,
3aKpEIUISAIOTCS, YIIYONISI0TCA M MOTYT MPUMEHATHCS Ha MPAKTHKE MOJyYCHHBIE B XOJI€ MCCIIEIOBaHMS,
IIPOEKTUPOBAHUS, Pa3padOTKU CHUCTEMbl aBTOMATHUYECKOrO peryiupoBaHus 3HaHusA. OH 00s3aTenbHO
IIOAPa3yMEBAET BBIIIOJHEHUE WHIUBHUIYAIIBHOIO TEXHUYECKOTO 3aJaHus, KOTOpOE 3aKII04YacTcs B
pa3paboTke MaTeMaTU4YeCKOH MOJENINM CUCTEMbI DPEryJIMpOBaHHUSA, pacyere M MoAdOpe OTIENIBbHBIX
YCTPOMCTB M YCTAaHOBOK, NPHUMEHEHUM IPOMBIIUICHHBIX W3JEIMA OTCUYECTBEHHBIX IPOU3BOJIUTENCH
CHELUATU3UPOBAHHOTO 000PYIOBAHUS.

Jnst 5pPeKTUBHOTO MPOBEACHUSI CAMOCTOSTEIHHOTO TOMCKA PEIIEeHUs IMpeJylaraéMbIX 3a7ad MMeeTCs
BO3MOKHOCTh HCIIOJIb30BAaTh OOLIMPHBIA Yy4eOHO- MeToauuecKuil Matepuas, VHTepHeT-pecypcehl,
HAay4yHYI0 U CIpaBOuYHYyIO JuTeparypy. OJHUM HX CYILECTBEHHBIX YCIOBUN HaIllMCaHUS KYypPCOBOTO
IIPOEKTa MO BBIOPAHHON TeMe SBJISIETCS YMEHHE CTYJIEHTOB CAMOCTOSITEIBHOI'O MOMCKa HMCTOYHUKOB
nH(pOpMAaINH, TIPOBEICHHISI MHOTOKPUTEPUAIBHOTO aHAIN3a, YMEHUS paOOThI C TIPUKIIATHBIMU TAKETaMHU
IIPOrpaMMUPOBAHUS C LEJIbI0 pa3pabOTKM MaTeMaTHYeCKUX MoJeNel, MPeACTaBICHUs aHaIUTUYECKON
uHbOpMaMK B BUAE TAOIUI], CXeM, TPAQHUKOB, COCTABICHUU CTPYKTYPHBIX, (PYHKIIMOHAIBHBIX CXEM
CHUCTEMBI.

KypcoBoil IpOEKT COAEPIKUT CIEAYIOINE PA3IEIIbl:

1. 3amanue Ha TPOEKTHUPOBAHUE

BBenenue m KypcoBOro nmpoexra

OcHOBHasl 4YacTbh, COCTOSAIIAs U3 TEKCTOBOIO, PACYETHOI O, TpauueCcKOro MaTepHUasoB
3aKJro4eHne

Hctounnku uHpopmanuu

6. Ilpunoxenus

ok wd

3aH_[I/ITa KYpPCOBOI'O ITPpOCKTa

3amyra KypcoBOro npoeKkTa NpoBoauTcs B ycTHOU dopme. IlpenogaBarens NpoBOAUT OLIEHUBAHKE HA
OCHOBAHHWU BBITTOJTHEHHOTO MMChbMEHHOTO KYPCOBOTO MTPOEKTA, & TAK)KE OTBETOB Ha 3a/IaHHBIE BOITPOCHI
3amyra KypcoBoil paboThl COCTOMT U3 IBYX 3TANoB: KpaTkoe coobmienue (10-15 MuHyT) 0 CymHocTH
pe3ynbraTax paboThl, KOTOPOE IPOXOJUT Ha OCHOBE 3apaHee MOATOTOBICHHOIO JOKJIaja U
npejrnoiaraeT CBOOOHOE BIIaJIeHHE TEMOM HCCIIeIOBaHUS U OTBETHI Ha BOIpockl. [IpenogaBarens
MOJKET 3aJ]aBaTh 110 TPU BOIpOCa M0 KaxaA0My pa3aeny KypcoBoi paboTsl. Taxke mpemnojaBaTens
MOJKET 3a/]1aBaTh YTOUHSIOILINE U JOMOJTHUTEIIbHBIE BOTIPOCHI.
ITo pe3ynbTaram 3alUTHl CTYACHT MOJIydaeT 0auibl, KOTOPHIE CKJIAIbIBAIOTCS U3 COCTABISIONIUX:

— BBINOJHEHHE MHIUBUIYaJIBLHOTO 33JIaHUs TI0 KYpCOBOMY IIPOEKTY B IMIOJIHOM 00BEME;

— YETKOCTh M TEXHUYECKasl MPaBUIBHOCTb O(POPMIICHHUS MOSCHUTENBHOMN 3aIMCKH [0 KYpPCOBOMY

IPOCKTY;
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— YPOBEHb ITOJITOTOBKH IIPH 3aIIUTE, T.€. YCHEIIHbIE OTBETHI HA 33/IaHHbBIE BOIIPOCHI;
—  BBINIOJHEHUE Pa3/ieJIOB KypCOBOIO IPOEKTA B TEUCHUE CEMECTPA U CPOK CJaUU KYypPCOBOTO
IIPOEKTA.
[TpenoxaBaTenb OIEHUBAET 3aIIUTY KYpPCOBOTO MPOEKTA M COOTBETCTBUE KAJCHAAPHOMY PEHTHHT IIAHY
no 60-6anpHON crcTeMe. 3aliTa KypCOBOTO MMPOEKTA CUNTACTCS BBIITOJTHEHHOH, a CTY/ICHT MOJIy4aeT
UTOTOBYIO OIICHKY IT0 KYpCOBOT'O POEKTA MPH MOoTydeHHH 33 6ayuioB, HA TUTYJIBHOM JIHCTE
IperojaBaTeb CTaBUT OAJIJIbI 3a 3aIUTY, a TAKXKE CyMMY O0aJIoB (BBIIONHEHHE paboThI+3amumra). Eciau
B pe3yJIbTaTe 3alIUTHI CTYCHT MOIy4aeT MEHBIIYIO CyMMY OaJlJIOB, TO CTYJCHT NPUXOANT HA 3AILUTY
MOBTOPHO B Yachl KOHCYJIBTAIIMI MPETIOAaBaTEIs.
HToroBas olieHKa 32 KypCOBOH IMPOEKT pacCUUTHIBACTCS HA OCHOBE MOJYYEHHON CYMMBI OaJlJIOB 3a
BBITTOJIHEHUE KYPCOBOT'O IPOEKTA U 0a1oB, HAOPaHHBIX MPH 3aIIUTE COTIACHO KaJCHIAPHOMY PEHTHHT
TUIAHY TUCHIUTUIMHBI

DK3aMeH

DK3aMeH 0 AUCIUILTNHE TPOBOIUTCS 10 PACIIMCAHUIO CECCHH B TUCBMEHHOU (hopMe 10 OHrIIeTaM.
buner cogepxut 3 TeopeTHUeCKUX Bonpoca. Bpems BoinlosiHEeHUs 2 yaca.

TpeboBanue Kk H5K3aMeHY — JaTh Pa3BEPHYTHIE OTBETHI HA MIOCTABIICHHBIE BOIIPOCHI B OMIIETE.

ITo 3aBepiIeHHNIO MUCBMEHHOI'0 3K3aMeHa IpenojaBareib IPOBOJAUT COOECE0BAaHUE C KX IbIM
CTYJIEHTOM.

ITpoBepka ciocOOHOCTH CTYIEHTA OCYILECTBIISETCS HA OCHOBAHUU OTBETOB Ha OMJIET M 3aJJaHHBIX
JIOTIOJTHUTEJIBHBIX BOIIPOCOB.




