®OH/I OLLEHOYHBIX CPEACTB MOAUCLUIIVIMHE
[TPUEM 2018 r.
®OPMA OBYYEHUS ounas

ABTOMATH3HPOBAH

Hbl€ CHCTEMbI YIIPABJCHHHA TEXHOJOrHYeCKUMH NPoLeccaMu siAepPHOTro TOIJIHBHOI'0 IHKJIA

HanpasieHue noAroToBKH/
CIIELHATBHOCTD
O6pazoBaTenbHas MporpaMma
(HampaBIEHHOCTH (IPOQHIID))
Cnenuanu3anus

VpoBeHb 00pa3oBaHus

Kypc
TpynoeMKoCTb B KpeAHTaX
(3a4eTHBIX EIMHUIIAX)

3aBenyroiuuii Kadeapon -
PYKOBOJUTEND OT/EJICHHS HA
npaBax kadenpsl
Pyxosomurens OOII
[Ipenonasareb

14.05.04 D1eKTPOHHKA H ABTOMATHKA (QH3HYECKHX YCTAHOBOK

JIeKTPOHHUKA M ABTOMATHKA (PH3HIECKUX YCTAHOBOK

CHCTeMBI YIPaBJICHHs TEXHOIOrHYECKUMH NIPOLECCaMu U (u3nyecKuMH yCTaHOBKAMH

BBICIIIEE 0OPA30BAHKE - CIIELMATUTET

45 | cemectp |89
6
l{ A.I'. T'oproHoB
g
/——&M, A.I'. T'oproHoB
LD T.X. BaaperuHoB
Wis K.A. Kosun

i o
v

2020r.




1. Poab IHCHHUILUINHBI KABTOMATH3HPOBAHHBbIE CUCTEMbI YIIPABJIEHHUA TEXHOJOTHYeCKMMHU MPOLEeCCAMHU /IEPHOT0 TOIIMBHOIO IIUKJIA» B
¢GopMuUpoBaHNH KOMIIETEHINI BHIITYCKHUKA:

DJieMeHT 06pa3oBaTeIbLHOI Kox CocTapasiomue pe3yIbTaTOB 0CBOCHHS (I€CKPUIITOPLI KOMITETEH M)
nporpamMmmMmbl ()mcummnﬂa, CeMeﬂp KOMIIETCHIINH HaumeHnoBanue KOMIIETCHIINN T O IO
npakruka, FHA) Kon
CrniocobeH NpUMEeHATh JUICK(Y)-3.B4 Brnaneer MeTogaMu MaTeMaTHUECKOTO MOJCIUPOBAHUS CHCTEM YIPaBICHUS
3HaHUS O TEXHOJIOTUYECKUX ' u 3amuThl ACY TII npou3BOACTB s,IEPHOr0 TOIIMBHOTO LKA
Ipolieccax U anmaparax YmeeT pa3pabaTbiBaTh MaTeMaTH4ECKoe 0OecIiedeHe aBTOMAaTH3HPOBAHHBIX
SIIEPHOTO TOILIMBHOTO JIICK(Y)-3.Y4 | cuctem ynpaBieHHUs TEXHOJIOTHYECKUMH IPOLIECCAMU IIPOU3BOJICTB SEPHOTO
LUKJIa, 3HAHKUA O IIpoIieccax TOIJIMBHOT'O IIMKJIA
JTICK(Y)-3 | B sA€pHBIX peakTopax A
pa3paboTku ux
MATEMATHICCKOrO OIHCAHIS 3HaeT MaTeMaTH4eCcKOe OMMCaHNE YHEPTeTHUECKUX YCTAHOBOK Kak
JTICK(Y)-3.34 | TeXHONOTHYECKHX OOBEKTOB YIPABICHHUS U TEXHOJIOTHIECKHUX MPOIECCOB
ABTOMATH3UPOBAHHbIE C HEJIBIO IMPOBCCHHA S7IEPHOTO TOITHBHOTO IIHKIA
CHCTEeMBI YIIPpaBJICHHUS HCCIICAOBAHNN U
TEXHOJOTHYeCKHMHU 8,9 npoexktupoBanust ACY TII
NpoLueccaMu siepHOro Cnoco06eH BBIOJIHATE Brnaneer cymiecTBYIOIINMH METOJMKAMU HACTPOMKH, HATAIKH, HCIIBITAHUH
TOIIUBHOTO UK MTOJTHEBIN 00BeM padoT, [K(VY)-3.B4 npubopoB koHTpoIs U yrpasiuerns ACY TII mpousBoacTB sAepHOTO
CBSI3aHHBIX C TEXHUYECKUM TOIIJIMBHOTO IIMKJIA
00CITy’)KUBaHHEM Ymeet BRIOHpaTh NPUOOPHI KOHTPOIISA U YIPABICHUS B COOTBETCTBHU C
TIK(Y)-3 ABTOMATU3UPOBAHHBIX [K(Y)-3.V4 TEXHUYECKHUM 3aaHueM Ha npoextupoBanue ACY TII npousBoacts
CHCTEM YIIPaBICHUS SIIEPHOTO TOIUTMBHOTO ITUKJIA
(U3MYECKUMH yCTaHOBKAMHU
C y4eToM TpeOOoBaHMH TTK(Y)-3.34 3HaeT OCHOBBI (PYHKIIMOHUPOBAHUSI IPUOOPOB KOHTPOJIs U yrpasienuss ACY
PYKOBOAAIINX U ’ TII npon3BOACTB SIEPHOTO TOIIIMBHOTO IUKJIA
HOPMAaTHBHBIX JOKYyMEHTOB
CnocobeH ucnonb30BaTh TIK(Y)-19.B6 Brnaneer MeTonamu CHHTE3a CHCTEM YNPABICHUS SAEPHBIX YHEPTETHIECKUX
nH}popMannoHHbIE ) YCTAHOBOK M T€XHOJIOTUYECKUX NPOLIECCOB SEPHOr0 TOIUIMBHOTO IIUKIIA.
TEXHOJIOTHH TP pa3paboTke Ymeet pa3pabaTbiBaTh, BHEAPSATH U 0OCITYy>KUBAaTh AaBTOMaTH3UPOBAHHbIC
HOBBIX YCTaHOBOK, ITK(Y)-19.Y6 CUCTEMBI YIPaBJICHUS AIEPHBIMU S3HEPIE€TUYECKUMHU YCTAHOBKAMU U
TIK(Y)-19 YCTPOKCTB, CIIOCOOEH K TEXHOJOTHYECKUMH ITPOLIECCAMU IPOU3BOJACTB SIIEPHOTO TOMIMBHOIO LKA
cOOpy W aHaU3y
nHpOpManny It BEIOOpa U .
3HaeT METO/Ibl CHHTE3a M HACTPOWKH aBTOMATH3UPOBAHHBIX CHCTEM
000CHOBaHHUS BAPHAHTOB [IK(Y)-19.36

Hay4YHO-TE€XHUYECKUX U
OpraHM3aIllMOHHBIX PEIICHUN

yIpaBJIECHUS




2. Iloka3zarTenu u METO/JbI OIICHUBAHUA

Il1anupyemMble pe3yIbTaThl 00yYEHHS 10 TUCHHILINHE

Kon xoHTpoIMpYyemoii

HaunmeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS

Kon HaumenoBanue KOMIeTeHIIHH (MJIH ee M CUMILJIMHBI (OLeHOYHBbIE MePONPHUSATHS)
YaCTH)
PII-1 Brageer MeTomaMu MaTeMaTH4eCKOTO OIHMCAHHSA, CPEICTBAMH JIICK(Y)-3 Pasmenr 1. BBenenme m oOmrue Kontponsuas pabora
pa3paboTKi MaTeMaTHIECKOT0 O0ecIeYeHusI M MOJCITUPOBAHUS TTOJIOKECHUS DK3aMeH
cucteM  ympaBienus u 3amutel ACY TII npowusBonacTs Paznen 2. Maremaruueckue 3amura KypcoBOro nmpoexkTa
SIIEPHOTO TOTLTUBHOTO 1IHMKJIA momenu  SIP B TodeuHOM
MIPUOIIHKEHUH
PJI-2 BrInoiaHATE paboTHhI, CBI3aHHBIC C TCXHUYCCKUAM 00CITy)KUBAHHEM IK(Y)-3 Paznen 3. Cucrembl KonTtponbHas pabora
(GU3NYECKUX  YCTaHOBOK, CYIIECTBYIOIIUMHU  METOJUKaMU ABTOMATUYECKOTO  YIIPaBJICHUS 3amuTa oT4eTa 10 JIAb0paTOPHOI
HACTPOWKHM, HaNQJKM, WCIBITAHUA TNPHOOPOB KOHTPOJIS H AIEPHOTO PEAKTOpa pabore
ynpanenust ACY TII npous3BoACTB SAEPHOTO TOIUITMBHOTO LUK Paznen 4. CHcTeMbl
ABTOMAaTU3UPOBAHHOTO
yIpaBJIECHUS
TEXHOJOTHICCKUMH
npoueccaMu SIIEPHOTO
TOILTMBHOT'O ITHKJIA
P -3 Hcnonp3oBaTh MeETOABI CHHTE3a MpPU MPOESKTHUPOBAHUM U Paszmen 2. Maremaruueckue DK3aMeH
pa3paboTke  aBTOMATHU3UPOBAHHBIX  CHCTEM  YIIPaBICHHSA mozemn SIP B TOYeYHOM 3amura KypcoBOro npoexkTa
SIIEPHBIMU OHEPTETUUCCKUMHU YCTaHOBKaMH u NpUOIKEHUU
TEXHOJIOTHUYECKUMH  TPOIIECCaMU  MPOU3BOJICTB  SIIEPHOTO Paznen 3. Cucrembl
TOILJIMBHOTO LMK ABTOMATUYECKOTO  YIIPABJICHUS
TTK(Y)-19 SJIEPHOTO PEeaKTOpa
Paznen 4. Cucrembl
aBTOMaTU3UPOBAHHOTO
yIpaBJIEHUS
TEXHOJOTHICCKUMH
npoueccaMu SIIEPHOTO

TOINNIMBHOT'O INHUKJIa




3. IIkaja oueHUBaAHUSA

ITopsimox opraHu3anuy OLUEHMBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBaHUS PE3yabTaTOB 00yueHUs: B TOMCKOM MonuTeXHU4YeCKOM yHHuBepcuteTe (Cructema oleHUBaHUS)» (B IEHCTBYIOIIEH PEIaKIH).
Hcnonb3yercst OamibHO-PEUTHHIOBasi CUCTEMa OLICHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHKa (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoil nestenbHOCTH (M3ydenue mucuumuinH, YWUPC, HUPC, kypcoBoe NpOEKTUpPOBAHME, NPAKTHKH) ONPEICNISICTCS CyMMOH OauioB IO
pe3yiabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluy (MTOroBasi peMTHHIoBast olieHKka - MakcuMyM 100 6aioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amioB 3a OIICHOYHBIC MCEPOIIPHUATHUA TCEKYIIEIO0 KOHTPOJIA H HpOMe)I(YTO‘IHOﬁ arrecranuu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJHEHUs
3a/IaHusA

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLCHKE

Onpeneﬂeﬂue OLCHKH

90%+100% «OTInYHOY OTInYHOE TOHMMAaHUE IPEIMETA, BCECTOPOHHHE 3HAHUS, OTIIMYHBIC YMECHHUA H BJIAJCHUC ONBITOM MPAKTHUESCKOH NEATCILHOCTH
9 9
HEO0XOIUMBIC PE3yJbTaThl 00yUeHUs CHOPMUPOBAHBI, UX KAYECTBO OIICHECHO KOJHUYCCTBOM 0AJUIOB, OJM3KHUM K MAKCHMAIILHOMY
70% - 89% «XOpOoII0o» 0CTaTOYHO ITOJIHOE ITIOHMMAaHHE MPEIMETA, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IIPAKTHYECKOMN AEATEIbHOCTH, HEOOXOIUMEBIE PE3YIbTATEI
& 9 2 y
00yueHus chOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJIbHBIM KOJUYECTBOM OaslioB
55% - 69% «Y 10BIL.» IIpueMieMoe IOHUMAHKUE IIPEAMETA, YAOBIECTBOPUTEIbLHBIE 3HAHNS, YMEHHS U ONBIT IPAKTUUYECKON JEATEILHOCTH, HEOOXO0IUMBIE PE3YIIbTATHI
5 5 5 Y.

06yqu1/m C(bOpMI/IpOBaHbI, Ka4Y€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYECCTBOM OaoB

0% - 54%

«Heynosiu.»

PeSyHBTaTI)I O6y‘IeHI/IH HEC COOTBETCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM

[IIxana s OLIEHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3aJlaHuil JK3aMeHa a1 Tpannuuonﬂoﬁ OLICHKEe Onpeue.ﬂeﬂue omenKH

90%+100% 18 +20 «OTIUIHO» OTnu4HOE TOHUMAaHKE TIPeAMeTa, BCECTOPOHHNE 3HAHMUS, OTJINYHBIE YMEHUS U BJIaJ€HUE ONBITOM IIPAKTUYECKOH e TeIbHOCTH,
HE0OXO0IMMBIE Pe3yJIbTaThl 00yueHUs1 cHOPMHUPOBAHBL, MX KAYECTBO OL[EHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJTHOE IOHUMaHUE IIPEeMETa, XOPOIINE 3HAHH, YMEHHUS U OIBIT IPAaKTHIECKOH eI TeNbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM OaLIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe NOHMMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHUS U ONBIT MPAKTHYECKOH AeATeIbHOCTH, HEOOX0IMMBbIE
[pe3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynosi.» PesynbraTel 00y4deHUs! HE COOTBETCTBYIOT MUHHMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM




4. TlepeyeHb TUNMOBBIX 3a1aHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. KonrtponpHas padota

Pazgen 1:

1.

SnepHbIi TOIUIMBHBIA UKII YIIpoieHHas cxeMa [Ipucranunonnsiil STL]

2. Tuns! SIP no HazHaueHuto. OCOOEHHOCTH CHCTEM YIIPABICHHS MOLTHOCTBIO PA3JIMUHBIX TUIIOB
AP.

3. Owusnueckue napamerpsl AP Moaens kunetuku SIP B TodeuHOM MpUOIMKEHUH. Y paBHEHUS
MO/IEJIH, POJIb 3ama3IbIBaroIIuX HeHTpoHOB. Onpenenenue napamerpos: o, N, I, A, B, C;.
OO6nacTh NpUMEHEHHs MOJEIH.

4. VYpaBHeHUs TOUEYHOU KUHETUKU SP: 1151 MTHOBEHHBIX HEUTPOHOB, /1S 6-U TPYIIII
3aIa3AbIBAlOIUX HEUTPOHOB, Ul OAHON YCPEIHEHHOM IPYIIIBL.

Paznen 2:

1. TlonsTue peakTUBHOCTU. M30bITOUHAs M OcTaTOYHAs peakTUBHOCTU. Onpenienenue 3amnaca
PEaKTUBHOCTH Ha CTEPXKHAX YIPaBICHUS.

2. TloHATHSA MOUIHOCTHOTO U TEMIIEPATypHOro KOA(P(PHUIMEHTOB peakTuBHOCTU SP.

3. VYmpasnstomue crepxxkuu SAP. ['pagynpoBoynas xapakTepucTHKa, HHTETPaIbHAS U
muddepennmanbHas 3pHeKTUBHOCTD cTepxHel. [lonsTHe 3amaca peakTUBHOCTH.

4. Kuneruka SP npu crynneHuaToM U3MEHEHUH PEAKTUBHOCTU. AHAJIU3 PEIICHHUS - IO YPAaBHEHUIO
00OpaTHBIX YacoB.

5. Kunernka peakropa npu JUHEHHOM NU3MEHEHUHU PEAKTUBHOCTU B IOJKPUTUUECKOM PEKHUME.

Pasnen 3:

1. Munamuka 5P ¢ yuetoM KoHTypa 0OpaTHOM CBsI3U M0 oTpaBieHHio. KceHoHOBBIE KoeOaHus
MOIIHOCTH, UX NIPUYHMHA U YCTPAHEHNUE.

2. Peakrtop Ha OBICTPBHIX HEUTPOHAX YpaBHEHHE KHHETUKH C YIETOM IIECTH TPYIII 3aI1a3IbIBafOIINX
HeNTpoHOB KnHETHKa peakTopa B SHEPreTUUECKUX pexuMax Belropanue u BOCIpou3BOICTBO
SJIEPHOTO TOILJIMBA B PEAKTOPax Ha ObICTPBIX HEUTPOHAX

3. VYmpoleHue ypaBHEHHIH KHHETHKH PEaKkTopa

4. Amnanutuyeckuil BbIBOJ ypaBHEHHUM TMHAMUKU peakTopa

5. Mojenb AMHaMUKHU peakTopa ¢ y4eTOM Maporeneparopa u TypoboreHepaTopa

6. Jluneiinas cuctema peryiupoBanus MomHOCTH SP. CTpyKTypa, 2I€eMEHThI CHCTEMEI.

7. Peneiinas cucrema perynupoBanus MoutHocTH SIP. CTpyKkTypa, 3J1eMeHThI CUCTEMbI, METO/IbI
aHaIMn3a.

8. Amnanus peneitnoit CAP MeTo0M rapMoHHUecKoil muHeapu3anuu Peneitno-ummynscHas CAP




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

Paznen 4:

1. Heo0xonumMocCTh KOHTYpa peryaupoBanus HeiTponHoii momHocTH 1uis BBOP-1000 [Tporpammer
ynpasienus 19V B pexxume padounx momHocTtel. [Iporpammer Tep- const, Pmapa- const.
Cuctema AKHII peaktopa BBOP-1000.

Cucrema ympaBiienus MoHocThi0 peaktropa BBOP-1000. bioku APM-5C, POM-2 u napyrue.
Cucrema aBToMaTu4eckoro ymnpasieHus MoigHoctu peakropa PBMK Cucrema aBapuiinoit

3alIUThl KaHAJIbHOTO peakTopa PBMK

5. Oco0eHHOCTH CHCTEMBI YIPABJICHUS SIIEPHOTO peaKTopa Ha ObICTPBIX HEHTPOHAX

o

3amuTa 1abopaTopHON PabOTHI

Bompocsr:

1 Ha3BaTh hyHKIMOHAIBHBIE TPYIIIBI CTEPXKHEH YIPaBICHHS B SIIEPHOM PEaKTope
2 Kaxue nmapameTpbl KOHTposupyroTcs cucremoit KUIT?

3 Pabora kaHaima aBTOMAaTHYECKOTO PEryIMPOBAHMSI

BrinosiHeHUE KypcoBOro
MIPOEKTa

ITo hopme KypcoBOiA MPOEKT JAOJDKEH MPEACTABIATH COO0M MUCHMEHHYIO CAMOCTOATEIBHYIO Y4eOHO-
HCCIIEI0BATENbCKYIO paboTy CTyIEeHTa, AJIsl CUCTEMATHU3aLuH, 3aKPEIUICHUsS] TEOPETUUECKUX 3HAHUH 1
MPaKTUYECKUX HaBBIKOB IPU PELICHUHM KOHKPETHBIX 3aja4, a TAKK€ YMEHUN aHAIUTUYECKH OLIEHUBATh,
3alUIATh U 00OCHOBBIBATH MOJyYEHHbIE PE3YIbTATHI.
[Ipumep UCXOAHBIX TAHHBIX K KypCOBOM paboTe BKIIOYAIOT B c€0s CIEAYIONIYI0 HHPOPMAIUIO:
Pazpabotka peneiiHO-MMITyIbCHOM CUCTEMBI aBTOMAaTHUYECKOTO PETYIMPOBAHUS MOILTHOCTH SI€PHON
SHEPIreTHYECKON YCTAaHOBKH.
1 TTapameTpsr saeproro peaktopa: H=390cm, AK=1E-3, | = 0,083E-3; No=10E13;
Ktc= -2E-4; Ttc=0,4c
2. Tpebyemoe KauecTBO PEryIMpPOBAHUs HEUTPOHHONH MOLTHOCTH: IIPU CTYIIEHYaTOM Bo3jeiicTBuu 1-2%
NHoMm He xyxke 6<10%; Tpe<5c
3. Ucnonautenbabid Mexanu3M 11IOM, Vmax=20 mm/c.
4. ConeprkaHue TEKCTOBOTO TOKYMEHTA
4.1 Onucanue cUCTEMBI YIIpaBICHHsI MOIIIHOCThIO peakTopa BBOP.
4.2. Knaccudukanus TeXHOJIOIMYECKHX IEPEMEHHBIX 00bEKTa YIIPaBICHHUS.
4.3. BeiOop MaTemMaTuueckoil MoJiesid 00beKTa yrpaBieHus, pacueT ee Kod(hPpHUIMeHToB.
4.4. PazpaboTka KOMIIBIOTEpPHOU MOJENIN 00BEKTA YIPABICHUS
4.5. JIluneapuzanusi MaTeMaTUYECKON MOJIEIIH.
4.6. CuHTe3 NTMHEHHOM U peneiiHoi cuctem aBToMaTHueckoro peryiaupoBanus (CAP)
4.7. Cuntes peneitHo-ummnyabcHoil CAP
4.8. UccnenoBanue nepexoHbIx mporeccoB BapuantoB CAP B cpaBHEHUU ¢ peeiHO.
4.9. Pa3pabotka pynkimonansHoi cxembl CAP.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

4.10. OnpeneneHre 4YyBCTBUTEILHOCTH CUCTEMbI K HECTAOMILHOCTH MTApaMETPOB JMHAMUYCCKOM
MOJIETIH.

5. Ilepedens rpaduueckoro Marepuana.

5.1. ®ynknuonanbHas cxema CAP.

5.2. CtpykrypHas cxema CAP.

5.3. PacueTHble COOTHOIIEHHS] MATEMaTUUYECKON MOJIEIN 0OBEKTA YIIPABICHUS.

5.4. Ilepexoansie npoueccel CAP.

3amura KYpCOBOI'O ITPOCKTa

[IpumepHbIe BOMPOCHI MPH 3aIIUTE KYpCOBOM MPOEKTa
1 Ananu3 peneiinoii CAP MeTo10M rapMOHHUYECKON JTMHEapu3aluu
2 JlocTOMHCTBA U HEAOCTATKHU peneitHo-ummnynscHoii CAP
3 PackpbITh METOJIBI pacyeTa ICKTPONPUBOIA CUCTEMBI PETYIMPOBAHUS MOIITHOCTH SIP

DK3aMeH

Bomnpock! Ha dk3aMeH:

1 Onpenenenue nepenarodnoit pynknuu AP Mo ypaBHEHUSM TOUYECYHON KMHETUKU. YacTOTHBIC
XapaKTEPUCTHKH IIEMEHTAPHOTO pEeaKTopa.

2 Jlunamuka SIP ¢ ygeTom KOHTypa 0OpaTHOM CBSI3H 11O OTPABIICHUIO.

3 Beiropanue 1 BOCIIPOU3BOJICTBO SIIEPHOTO TOTIMBA B PEAKTOpax Ha OBICTPHIX HEUTPOHAX




5. MeToanuecKue YKa3aHHU4 10 IMpoueaype ouCcHuBaHusA

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NMPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMble METOIHYECKHE YKazaHusi

1.

KonrponsHas pabora

KonTpomnpHast paboTa — MUCBMEHHOE 33JJaHUE, BBHITIONHSAEMOE B YCIIOBUSX ayJAUTOPHON paOOTHI JIs
MIPOBEPKU YMEHUI MPUMEHSITH IMOJTYYECHHbIC 3HAHUS JIJIs1 pEeLIeHHs] KOHKPETHBIX 3a/1a4 OMPEeeIEHHOTO
THUIIA 110 pa3zaemy.

Bpewmst BoinosiHeHust B TeueHUU— 30 MUHYT.

KoHnTposibHas padoTa npezanonaaraeT HaIM4ue ONpeaeIeHHbIX OTBETOB.

[Ipu onenke onpezensercs NOJHOTA U3JI0KEHUSI MaTepualia, KadecTBO, YETKOCTh U
IIOCJIEZI0BATEIBHOCTD U3JI0KEHUS MBICIIEH,

KonTponbHas paboTa olieHuBaeTcs no NATHOAJUIHLHOM IIKale

3amuTa 1abopaTopHOn paboThI

3aiuTa BBIIOJIHEHHOM 1a00paTOpHOIl paboThI OCYIIECTBIIAETCS B YCTHOM dopMme.
[IpenoraBaTens MPOBOAMT OLICHUBAHUE HA OCHOBAHUH MMCHMEHHOTO OTYETa 110 JIadopaTopHOii padore,
a TaKke OTBETOB Ha 3aJJaHHbIE BOMPOCHI.
I[o pe3ymnbTaTam 3amUThl CTYIEHT MOJIy4aeT OaylIbl, KOTOPBIE CKIIAIBIBAIOTCS UX COCTABIISIONINX
— BBINOJHEHHE WHANBUAYAIBHOTO 33aJaHus 10 Ja00opaTopHOil paboTe B MOJHOM 00BEME;
— YeTKOCTh M TEXHUYECKas MPaBUIHLHOCTh ODOPMIICHUS OTUETA,
— YPOBEHb MOJATOTOBKH MPHU 3aIIMUTE, T.€. YCIEIIHbIE OTBETHI HA 33JJaHHBIE BOIIPOCHI;
— CpOK CHAayd OTYeTa.

BrinosiHeHue KypcoBoro
MpOEKTA

KypcoBoit npoekT BbInosiHsAeTCsl B (opMe MOSICHUTENBHOW 3allUCKH, B KOTOPOW CHUCTEMaTH3HPYIOTCH,
3aKpETISIOTCS, YIIIYONSIOTCS U MOTYT IPUMEHSATHCS Ha MPAKTHKE MOJyYeHHBIE B XOJI€ MCCIIEJOBaHMUS,
MIPOEKTUPOBAHUS, Pa3padOTKU CHUCTEMbl aBTOMATHUYECKOTO pPEerylupoBaHus 3HaHusA. OH 00s3aTe’nbHO
[O/IPa3yMEBAET BBHINOJHEHUE WHIAMBUAYAIBHOIO TEXHUYECKOIO 3aJaHus, KOTOPOE 3aKJ04aeTcs B
pa3paboTke MaTeMaTU4eCKOH MOJIENM CHUCTEMBbl DPETyJIHMpOBaHMSA, pacueTe M NoA00pe OTIEeNbHBIX
YCTPOMCTB M YCTaHOBOK, NMPUMEHEHUH HPOMBILUIEHHBIX H3JEJUNA OTEYECTBEHHBIX MPOU3BOIAUTENEH
CMEeLUATU3UPOBAHHOTO 000PYJOBAHUSI.

Jig 3¢ddeKTUBHOrO MPOBENEHHUSI CAMOCTOATEIBHOIO MOMCKA PEUIeHMs MpeajaraéMbiX 3ajlad UMeeTcs
BO3MOKHOCTh HCIOJIb30BAaTh OOLIMPHBIA Yy4eOHO- METOJUuYecKuil MaTepuall, VHTepHeT-pecypchl,
Hay4yHYI0 U CIpaBOuYHylO JuTeparypy. OJHMM HX CYIIECTBEHHBIX YCJIOBUW HANHMCaHUS KYpCOBOTO
MIPOEKTa MO BBHIOPAHHON TeMe SBJISIETCS YMEHHE CTYJIEHTOB CAMOCTOSITEIBHOI'O MOMCKAa MCTOYHUKOB
nH(pOpMalLuY, TPOBEAEHUSI MHOTOKPUTEPHAILHOTO aHAIN3a, YMEHUS pabOThl ¢ MPUKJIAIHBIMU MaKeTaMH
IPOrpaMMUPOBAHUS C LENbI0 pa3pabOTKM MaTeMaTHYeCKHX MOJIENEH, MPEACTaBICHUs aHAIUTUYECKON
nHpopMaluy B BUAE TaONHUIL, CXeM, IpaUKOB, COCTABJIEHUU CTPYKTYPHBIX, (DYHKIMOHAJIBHBIX CXEM
CUCTEMBI.

KypcoBoil IpoeKT COAEpKUT CIIEAYIOINE Pa3/I€bl:




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

3asaHue Ha IPOEKTUPOBAHUE

BBenenue a1 KypcoBOro npoekra

OcHOBHas yacTb, COCTOALIASL U3 TEKCTOBOT'0, PACYETHOr0, Ipa)ueCKOro MaTepuaoB
3aKiI0YeHHe

Hctounuku napopmanuu

[Ipunoxxexnus

ok wbhE

3ammTa KypcoBOro npoeKTa

3amra KypcoBOro mpoeKkTa npoBoIUTCs B ycTHOU dopme. [IpenonaBaTens mpoBOAUT OLIEHUBAHHUE HA
OCHOBaHUU BBIIMOJIHEHHOTO MUCbMEHHOT'O KYpCOBOTO MPOEKTA, & TAKKE OTBETOB Ha 33aJJaHHbIE BOIPOCHI
3ammTa KypcoBoi paboTBl COCTOMT M3 JIBYX 3TANoB: KpaTkoe coobmienue (10-15 munyT) 0 cymuHocTH 1
pe3ynbratax paboThl, KOTOPOE MPOXOIUT Ha OCHOBE 3apaHee MOATOTOBICHHOIO JOKIIaaa 1
nperoiaaraeT CB0O0OTHOE BIIaJICHHE TEMOM HCCIIeIOBaHUS M OTBETHI HA BONPOCH!. [IpemnoxaBarens
MOJKET 3aJaBaTh 10 TPU BOIPOCA MO KaXAOMY pa3eny KypcoBoii paboTsl. Taxxke mpemnogaBaTelb
MOJKET 33J1aBaTh YTOUHSIOIINE U TOIIOJHUTEIbHBIE BOIIPOCHL.
[To pe3ynbTaTaM 3alUTHl CTYACHT MOJIy4aeT Oalliibl, KOTOPbIE CKIIAABIBAIOTCS U3 COCTABISIONINX:

— BBINOJHEHUE HHIUBUIYAJIBHOTO 33aHUs IO KYPCOBOMY IIPOEKTY B IIOJIHOM 00BEME;

— YETKOCTh M TEXHUYECKAs PaBUILHOCTh O()OPMIIEHUS OSICHUTEIBHOMN 3aIIUCKU IO KYPCOBOMY

MIPOEKTY;
— YPOBEHb IIOATOTOBKH IIPH 3aLIUTE, T.€. YCIECIIHbIE OTBETHI Ha 3a/1aHHBIE BOIIPOCHI;
—  BBINOJIHEHHE PA3eiIOB KypCOBOTO ITPOEKTA B TEYEHHE CEMECTPA U CPOK CIauu KypCOBOTO
IIPOEKTA.

[IpenogaBaTenp OLIEHUBAET 3aIUTY KYPCOBOTO MPOEKTA M COOTBETCTBUE KAJICHAAPHOMY PEUTHUHT IJIaHy
1o 60-0annpHON cucTeMe. 3aluTa KypCOBOIrO MMPOEKTa CUNTAETCS BBIITOJHEHHOM, a CTY/IEHT MOJIy4aeT
WTOTOBYIO OIIEHKY IO KypPCOBOTO MPOEKTA MpH MojydeHun 33 6amioB, Ha TUTYJILHOM JIMCTE
IperoiaBaTeNlb CTaBUT OaIbl 32 3aIIUTY, a TAaKXKe CyMMY OaiyioB (BbIIOJIHEHHE paboThI+3ammuTa). Ecian
B pe3yJIbTaTe 3alIUThI CTYIEHT MOJy4aeT MEHbIIYI0 CYMMY OajlsIOB, TO CTYJEHT MPUXOAUT Ha 3aIIUTY
ITOBTOPHO B Yachl KOHCYJIbTALIMH MTPENOJaBaTENs.
Wrorosas olieHka 3a KypcOBOM MPOEKT PaCCYUTHIBAETCS HA OCHOBE MOJIYYEHHON CyMMBI OaJIjIioB 3a
BBINOJIHEHUE KYPCOBOT'O IPOEKTa U 0aJsIOB, HAOPaHHBIX MPH 3alUTE COTIACHO KaJeHIapHOMY pEeHTHHT
TUIaHY AUCHUTITMHBI

DK3aMeH

DK3aMeH N0 AMCUUIUIMHE TPOBOAUTCS 110 PACIMCAHUIO CECCHH B MUCHbMEHHOMN (hopMme 1o Ouseram.
buiter copepxut 3 TeopeTndeckux Bonpoca. Bpems BbInosiHeHMs 2 yaca.

TpeboBaHue K FK3aMeHy — JaTh pa3BEPHYThIE OTBETHI HA IIOCTABICHHBIE BOIIPOCHI B OMIIeTE.

1o 3aBepiIeHNIO MUCBMEHHOT0 3K3aMEHa NPenoJaBarTeib MPOBOJUT cOOECENOBAHHUE C KA IbIM
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CTYJCHTOM.
[IpoBepka ciocoOOHOCTH CTY/IEHTA OCYIIECTBIIAECTCS HA OCHOBAaHMM OTBETOB Ha OMJIET M 3a/laHHBIX
JIOTIOJTHUTEJILHBIX BOIIPOCOB.




