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

Ko, ”
DJeMeHT 06pa3oBaTeabHOM Kon pesym,["lraTa Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI KOMIeTEeHIHif)
nporpamMmmsl (lIP[ClIHHJIHHa, Cemec'rp KOMIIETCHINN HaunmeHoBaHNe KOMITETEHIIHH 0CBOCHUS H
npaktuka, [HA) 0Ol Kox auMeHOBaHHe
Cnoco0eH NpUMeHSTh P11 Brnaneer MeTogaMu MaTeMaTHUECKOTO MOJICIUPOBAHUS
3HaHUA O TEXHOJIOTUYECKUX JTICK(Y)-3.B6 | cuctem ympasienus u 3amutel ACY TII mpousBoacTs
Ipolieccax U anmapaTax SIIEPHOTO TOIUIMBHOTO ITUKJIA
SIIEPHOTO TOIUTMBHOTO YmeeT pa3pabaTbiBaTh MaTEMaTH4ECKOE 00ECIeYCHUE
IIUKIIa, 3HAHUA O IpoIieccax JIICK(Y)-3.V6 ABTOMATH3UPOBAHHBIX CUCTEM YIPaBJICHUS
JIICK(Y)-3 | B simepHBIX peakTopax s ) TEXHOJIOTHYECKUMHU MPOLECCAMHU IMPOU3BOJICTB AJIEPHOTO
pa3paboTku ux TOIJIMBHOT'O IIMKJIA
MaTeMaTHYECKOTO ONUCAHUS
ABTOMATH3MPOBAHHBI 3HaeT MaTeMaTHIECKOE OIMCAHUE SHEPTeTHIECCKUX
C LIEJIBIO TIPOBEICHUS
€ CHCTeMbI HCCTE TOBAHH 1 JTICK(Y)-3.36 | yCTaHOBOK KaK TEXHOJIOTHYECKUX OOBEKTOB YIIPABICHUS U
ynpaBJieHHsI 89 npoextuposanmus ACY TIT TEXHOJIOTHUECKHX MPOIECCOB SAEPHOTO TOIUITMBHOTO IIUKJIA
TEXHOJIOTHYeCKHMH ' >
CriocoOeH BBITIOTHATD P9 Brnaneer cymiecTBYIOIMME METOIUKAMU HACTPOHKH,
MpoueccamMu si/IepHoro . .
TOITMBHOIO LUKIA TIOJHEI 00BeM padorT, I[K(V)-3.B8 HaJIAJKH, UCTIBITAHNH IPHOOPOB KOHTPOJIS U YIIPABICHHS
CBSI3aHHBIX C TEXHUYECKUM ACY TII npou3BOJCTB SAEPHOTO TOIUIMBHOTO ITUKJIA
00CITy>)KHBaHHEM Ymeet BEIOHpATh NPHOOPEI KOHTPOJIS U YIIPABICHUS B
ABTOMAaTH3MPOBAHHBIX [K(Y)-3.Y8 COOTBETCTBHUH C TEXHHYECKUM 3aJJaHUEM Ha MIPOEKTHPOBAHUE
IK(Y)-3
CUCTEM YIIPABJICHUS ACY TII npou3BOJICTB SJIEPHOTO TOIUIMBHOTO IIUKJIA
(hU3NYIECKUMHU YCTaHOBKAMHU 3 o 6
o HAeT OCHOBHI (PYHKITMOHUPOBAHUS IPUOOPOB KOHTPOJIA U
C y4eTOM TpeOOBaHUIA TTK(Y)-3.38 A CSy/ Tﬁ P proop p
-3. TIpaBJICHUS IIPOU3BOJICTB SICPHOTO TOIUITMBHOT
PYKOBOASIINX U yrip p A Aiep JIBHOTO
HOPMAaTHBHBIX JOKYMEHTOB i
CnocobeH ucnonb30BaTh P10 Brnaneer MeTomamMu CHHTE3a CUCTEM YNIPABICHUS SAEPHBIX
nH}popMannoHHbIE MK(Y)-19.B9 SHEPreTUYECKUX YCTAaHOBOK M TEXHOJIOIMYECKHUX
TEXHOJIOTHH MPH MIPOLIECCOB SIEPHOTO TOIIMBHOTO LUKIIA.
pa3paboTke HOBBIX Ymeet pa3pabaTbiBaTh, BHEAPATH U 00CITYKUBATH
YCTaHOBOK, YCTPOMCTB, TTK(Y)-19.Y9 aBTOMATU3HPOBAHHBIE CUCTEMBI YIPABIECHUS SIAEPHBIMU
TTK(Y)-19 croco0eH K coopy u ' SHEPreTUIECKUMH YCTAHOBKAMH U TEXHOJIOTHIECKUMU
aHaM3y WHPOPMALINH [T MpOIiecCaMy MPOU3BOJICTB SIIEPHOTO TOIIIMBHOTO ITUKJIA
BBIOOpa 1 00OCHOBAHNUSA
BapHaHTOB HAYYHO- 3 .
HAeT METOBI CHHTE3a M HACTPOHKH aBTOMATH3NPOBAHHBIX
TEXHUUECKUX U IK(Y)-19.39 A P P

OpraHu3allMOHHBIX
peuieHui

CHUCTEM YIIPaBJICHUA

2. Toka3arenu u MeToAbI OLEHUBAHUSA




Il1anupyeMble pe3yIbTAThI 00yUeHHs M0 AHCIHHUILIHHE

Koa xonTpompyemoii

HaumenoBanue pasaena

MeToabl O1leHUBAHUS

Kon HaumenoBanue KOMIEeTeHUHH (MM ee JHCHUILIHHBI (O eHOYHBIEC MEPONPHUATHS)
YaCTH)
PI-1 Brnaneer mMerogamm maTeMaTH4YeCKOrO0 ONMCAHUSA, CPEACTBAMU ATICK(Y)-3 Paznmen 1. Bemenue u oOuiue KonTtponbHas pabora
pa3paboTKU MaTEeMaTUYECKOTrO0 00CCIICUCHUS U MOJICITUPOBAHHUS TI0JI0KEHHUS DK3aMeH
cucreM  ympaBienus u 3amutel ACY TII mpousBoxacTs Pazmen 2. MaremaTuueckue 3ammTa KypcoBOTO MPOEKTa
SIIEPHOTO TOINIUBHOTO LIMKJIA mozenu SIP B TOYeuHOM
MIPUOIKCHAN
PI-2 BrmonHATE paboTH, CBSI3aHHBIE C TEXHUYECKAM 00CITyKUBaHUEM, [K(Y)-3 Paznen 3. Cucremsl Kontponsuas pabora
(U3NIeCKUX  YCTaHOBOK, CYLIECTBYIOIIUMHA  METOJUKAMU ABTOMAaTUYECKOTO  YIpaBJICHUSA 3ammTa oT4era 1o 1abopaTopHO
HACTPOWKHM, HAaJaIKW, WCIBITAHUA MPHOOPOB KOHTPOIS H SIIEPHOTO peakTopa pabote
ynpasiyieHuss ACY TII npou3BoACTB AAEPHOTO TOIUIMBHOTO LUKJIIA Pasnen 4. CucreMsl
aBTOMAaTHU3UPOBAHHOTO
yIIpaBJeHUs
TEXHOJOTHUYECKIUMH
IIpoLeccaMu SIZIEPHOTO
TOIUIMBHOTO LIMKJIA
PJ -3 Hcnonp30BaTe METOABI CUHTE3a IIPU IPOEKTUPOBAHUU U Pazmen 2. MaremaTnueckue DK3aMeH
pa3paboTke  aBTOMATHU3UPOBAHHBIX  CHUCTEM  YIIPaBICHHS Mozgenn SIP B TOueyHOM 3amura KypcoBOro MpoeKTa
SIIEPHBIMU JSHEPTEeTUYECKUMU YCTaHOBKaMH u TIPUONMKCHAN
TEXHOJIOTUYECKMMHM  MpPOLECCaMU  NPOU3BOJCTB  SIAEPHOTO Paznen 3. CucreMbl
TOIUIMBHOI'O LUKJIA ABTOMAaTUYECKOTO  YIIpaBJICHUS
TIK(Y)-19 SIIEPHOTO peakTopa
Pasnen 4. CucreMsl
aBTOMAaTHU3UPOBAHHOTO
yIpaBJeHUs
TEXHOJOTHUECKIUMHU
IIpoLeccaMu SIZIGPHOTO

TOIIMBHOT'O NUKJIA




3. IIkaja oueHUBaAHUSA

[Topsmox opraHu3aly OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErJIaMEHTHUPYETCA OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3ybTaTOB 00ydeHuss B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CrucTema oleHuBaHus)» (B JICHCTBYIONICH PEIAKIHH ).
Hcnonb3yercss OalibHO-pEMTUHIOBasi CHCTEMa OICHMBAHUS pe3yiabTaToB oOyuyeHus. MToromasi oleHka (TpaJMLMOHHAs W JIUTEPHAs) MO BUAAM
yaeOHoi nestenbHOCTH (M3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKU) ONPEASISICTCS CyMMOW OaluioB IO
pe3ylbTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTaluu (UTOroBasi peTHHroBas olleHka - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYIHIEIO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
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

HEOOXOIUMBIC PE3yJIbTaThl 00yUeHUsI CHOPMUPOBAHBI, HX KAYSCTBO OIICHECHO KOJUYECTBOM 0aJUIOB, OJM3KUM K MAKCHMATbHOMY

70% - 89% «XOpOoII0o» 0CTaTOYHO ITOJIHOE ITIOHMMAaHHE MPEIMETA, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IIPAKTHYECKOMN AEATEIbHOCTH, HEOOXOIUMEBIE PE3YIbTATEI
& 9 2 y

00yueHus cHOPMHUPOBAHBI, KAYSCTBO HU OJHOTO U3 HUX HE OIICHCHO MHHAMAJILHBIM KOJUYECTBOM 0aJlIOB

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 HECKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM OaioB

0% - 54%

«Heynosiu.»

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

[IIxana s OLIEHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3a/IaHUil DK3aMeHa 0asL1 Tpannuuonﬂoﬁ OIICHKE Onpeue.ﬂeﬂue omenKH

90%+100% 18 +20 «OTIUIHO» OTnu4HOE TOHUMAaHKE TIPEIMEeTa, BCECTOPOHHUE 3HAHNUS, OTJINYHBIE YMEHUS U BJIaJ€HUE ONBITOM MIPAKTUYECKOI AesITeIbHOCTH,
HE00XO0IMMBbIE Pe3yJIbTaThl 00yueHus: chOPMHUPOBAHBL, HX KAYECTBO OLICHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KMM K MAKCHMAIBHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE TIOHUMaHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTBIT MPAKTUIECKOH AeSTEIbHOCTH, HEOOX0IUMbIC
pe3ysbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAIIbHBIM KOJIMYECTBOM 0aJllIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHNE MTPEAMETA, YAOBICTBOPUTEIIBHBIE 3HAHNS, YMEHUS U ONBIT IPAKTHIECKON e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHHUMAJIBHO JI0CTaTOYHBIM 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 HazHaueHnto. OCOOEHHOCTU CHCTEM YIPABJICHUS MOLUIHOCTBIO Pa3IMYHbIX THUIIOB
AP.

3. Owusnueckue napamerpsl AP Moaens kunetuku SIP B TodeuHOM MpUOIMKEHUH. Y paBHEHUS
MO/IEIIH, POJIb 3ama3AbIBaroIIuX HeHTpoHOB. Onpenenenue napameTpos: o, N, I, A, B, C;.
OO6nacTh NpUMEHEHHs MOJEIH.

4. VYpaBHeHUs TOUE€YHOU KUHETUKHU SP: 17151 MTHOBEHHBIX HEUTPOHOB, JUIsl 6-U TPYIIII
3aIa3AbIBAlOIUX HEUTPOHOB, Ul OAHON YCPEIHEHHOM IPYIIIBL.

Paznen 2:

1. TlonsTue peakTuBHOCTU. M30bITOUHAs U OCcTaTOYHAs peakTUBHOCTU. Omnpenenenue 3amnaca
PEaKTUBHOCTH Ha CTEPXKHAX YIPaBICHUS.

2. TloHATHS MOLIHOCTHOTO U TEMIIEPATypHOro Ko3(puuneHToB peakTuBHOCTH SIP.

3. VYmpasnstomue crepxxkuu SAP. ['pagynpoBoynas xapakTepucTHKa, HHTETPaIbHAS U
muddepennmanbHas 3pGeKTUBHOCTD cTepkHel. [oHsaTHe 3amaca peakTHBHOCTH.

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

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

Pasnen 3:

1. Munamuka 5P c yueroM KoHTypa 0OpaTHOM CBsI3U MO OTpaBieHHI0. KceHoHOBBIE KoneOaHus
MOIIHOCTH, UX NIPUYHMHA U YCTPAHEHNUE.

2. Peakrtop Ha OBICTPBIX HEUTPOHAX YpaBHEHHE KHHETUKH C YI€TOM IIECTH TPYIIIT 3aI1a3IbIBAIOIIINX
HeNTpoHOB KnHETHKa peakTopa B SHEPreTUUECKUX pexuMax Belropanue u BOCIpou3BOICTBO
SJIEPHOTO TOILJIMBA B pEaKTOpax Ha ObICTPBIX HEUTPOHAX

3. VYmpoleHue ypaBHEHHIH KHHETHKH PEaKkTopa

4. Amnanutuyeckuil BbIBOJ ypaBHEHUM TUHAMUKU peaKkTopa

5. Mojenb AMHaMUKHU peakTopa ¢ y4eTOM Maporeneparopa u TypoboreHepaTopa

6. JluneiiHas cuctema peryiaupoBanus MoutHOCTH SIP. CTpyKTypa, 2IeMEHTHI CHCTEMBI.

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

8. Amnanus peneitnoit CAP MeToj0M rapMoHHUecKoil TuHeapu3anuu 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 MoiHoctu peaktopa PEMK Cucrema aBapuitHoit

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 PaboTa kaHaima aBTOMAaTHYECKOTO PETyIHPOBAHUS

BrinosiHeHUE KypcoBOro
MIPOEKTa

ITo hopme KypcoBOiA MPOEKT JAOJDKEH MPEACTABIATH COO0M MUCHMEHHYIO CAMOCTOATEIBHYIO Y4eOHO-
HCCIIEeI0BATENbCKYIO0 paboTy CTy/IeHTa, AJIs CUCTEMaTU3alliu, 3aKPEIICHHUs TEOPETUUECKUX 3HAHUHN U
MPaKTUYECKUX HaBBIKOB IPU PELICHUHM KOHKPETHBIX 3ajiay, a TAK)K€ YMEHUU aHAIIUTUYECKU OLIEHUBATh,
3alUIATh U 00OCHOBBIBATH MOJyYEHHbIE PE3YIbTATHI.
[Ipumep UCXOAHBIX TAHHBIX K KypCOBOM paboTe BKIIOYAIOT B c€0s CIEAYIONIYI0 HHPOPMAIUIO:
Pazpabotka peneiiHO-MMITyIbCHOM CUCTEMBI aBTOMAaTHUYECKOTO PETYJIMPOBAHUS MOLUTHOCTH S€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 MOLIHOCTH: MIPH CTYNEHYATOM Bo3aeHCcTBUH 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 TeXHOJIOIMYECKUX IEPEMEHHBIX 00bEKTa YIIpaBICHHUS.
4.3. BeiOop maTemaTuueckoil Mojenu o0beKTa yrpaBieHus, pacueT ee Kod(GUINEeHTOB.
4.4. PazpaboTka KOMIIBIOTEpPHOU MOJENIN 00BEKTA YIPABICHUS
4.5. JIluneapuzanusi MaTeMaTUYECKON MOJIEIIH.
4.6. CuHTe3 NTUHEIHOM U peneifHoil cucteM aBToMaTHueckoro perynupoanus (CAP)
4.7. Cuntes peneitHo-ummnyabcHoil CAP
4.8. MccnenoBanne nepexoHbIX npoueccoB BapuanToB CAP B cpaBHEHUU € pesleiHOM.
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. ®ynkuonanbHas 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 Onpenencnue nepenarodnoit pyHkmuu P 1o ypaBHEHUSM TOYCHYHON KUHETHKH. 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 YKa3aHHUu4 110 IMpoueaype ouCeHuBaHUsA

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 IMOJTYy4Y€HHbIE 3HAHUS JIJIsl pELICHHs] KOHKPETHBIX 33714 OMPeeIEHHOTO
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:
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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.




