MHUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3BOBAHUSA POCCUNCKOM ®ENEPALIUH
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJEHUE BBICUIETO OFPA30OBAHHUS

«HauvoHanpHBIA HUCCIENOBATEIbBCKUN AAEpHBIU yHUBepcurerT « MUDHU »

JII/IMI/ITPOBl"paD;CKI/IVI I/IH)KeHepHO-TeXHOJ'IOI‘I/I‘IeCKI/IfI MHCTUTYT —
dwiman denepabHOro rocygapCcTBEHHOIO aBTOHOMHOTO 00pa30oBaTeIbHOIO YUpeXXAeH s BBICIIIEro 00pa3oBaHIs
«HanmoHasIbHBIV MCCIIeN0BaTeIbCKU AIepHbIi yHuBepcuteT «MVIDVD»

(OUTV HUSTY MUDU)

«YTBEPXIAIO»
3aMeCcTUTEeNb PyKOBOIUTEIIA

T.U. PomanoBckas
2023r.

« »

PABOYAS ITPOTPAMMA JTUCHUITJIMHBI

b1.B.02.06 «Cucrema aBTOMaTH4YECKOI0 YIIPABJICHUS»

CrenuajbHOCTD 14.05.01 Hoepnvie peaxmopbl u mamepuanvl

KBanupukauus BbIyCKHUKA umnoICenep-usuK

Cnenuaauszaunusi Hoepuvle peaxmopbl

ouHas
®opma o0yueHust

Hoepnvie peakmopwl u mamepuaivl
Boinyckaromas kageapa proer i P

Kadenpa-pazpadoruuk padoueii nporpaMmsl Soepuvie peakmopyl u mamepuansl

N [pakruu. | Jladopar. ®opMa IPOMEKYTOY-
Cemectp quy;lcoe(léag%c)u ﬂe‘ﬁ:lc“"’ 32{)HHTI/II71, paﬁ(I))T, ggg’ Eoro KII)HTI)OJ)'IIH
) ) qac. yac. : (3K3./3a4eT/Kp)
8 144 (4) 16 16 0 76 Dk3amen (36)
Hroro 144 (4) 16 16 0 76 Jk3ameH (36)
JumuTpoBrpan
2023 r



COJEPKAHUE

1 HEJIb U 3AJAYN OCBOEHUMA JJUCLHUIIIIMHBI .......ooviiiiiiiiii 3
2 IIEPEYEHD IINTAHUPYEMBIX PE3VJIBTATOB OBYUEHUA 110 JUCHUIUIMHE...................... 4
3 MECTO JJUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOTPAMMGHI...................... 6
4 BOCIIUTATEJIbHBIM ITOTEHIUAJ JUCLIATIIIMHDBL ... 6
5 CTPYKTYPA 1 COAEPKAHUE JUCLUTIIIIMHDBI .........ooiiiiiiiiiiii e 6
6 OBPA3OBATEJIBHBIE TEXHOJIOI MU .......cooiiiiiiiiiiiiii i 12
7 OHEHOYHBIE CPEACTBA U1 BXOJHOI'O 1M TEKYIIEI'O KOHTPOJIA,
ITPOMEXYTOYHOU ATTECTALIUN (AHHOTALUS) ..o 13
8 YYHEBHO-METOJNYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCLHUITIINHBI.....15
9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHDBI ........ocoviiiiiiiii 16
10 OCOBEHHOCTHU OPT"TAHU3ALIMA ObPA30OBATEJIBHOI'O ITPOLECCA UL UHBAJIMIOB
N JINL C OTPAHUYEHHBIMU BO3MOXHOCTAMMU 3JOPOBDBS.........ooiiiiiiiicccee 17



1 IIEJIM ¥ 3AJJAYH OCBOEHUS JUCHMUIIIAHBI

Iean ocBOEHMS AMCUMILIMHBL: AUCUUIUIMHA «CHCTEMbI aBTOMATUYECKOT0 YIPABICHUS» HalpaBJie-
Ha Ha I0JIy4yeHHe CTYACHTaMU 0a30BbIX 3HAHUH IO METOJaM, CPEJICTBAM M CUCTEMaM KOHTPOJI COCTOs-
HUS U YOPABJIEHUS B PyYHOM U aBTOMAaTHYECKOM PEXUME JIEPHBIMU peakTopaMu. «CUCTEMbl aBTOMaTH-
YEeCKOI'0 YIPAaBJICHUSA» ABIAETCS OJHUM U3 NPOPHINPYIOIIUX KYpPCOB IIPH MOATOTOBKE MH)KEHEPOB, IKC-
IUTyaTUPYIOUIUX SJIEPHBIE PEAKTOPbl pa3IMyHOro Ha3HaueHus. lIpomecc oOydeHusl mpegycMaTpUBacT
IpUOOpPETEHUE U Pa3BUTHE CTYJIEHTAMU HABBIKOB YIJIyOJIEHHOM CaMOCTOSTEIbHOW TBOPYECKOH PabOTHI.
OOyuenune mpeaycMaTpuBaeT MOJATOTOBKY CIHEIHMAIMCTOB BhICHICH KBaIM(UKALKUK Ui aTOMHOHM Ipo-
MBIIIJIEHHOCTH.
3agaum: noxydeHue CTyACHTaMH TIyOOKHUX 3HAHHH 1O HAyYHBIM OCHOBAaM, METOJIaM, CPEICTBaM U
cucTeMaM KOHTPOJISL M YIIPABICHUS SIIEPHBIMU PEAKTOPAMU Pa3IMYHbIX Ha3HAYEHUS U PEKUMOB pabOTHI.
B nporiecce 00ydeHust CTyA€HTHI 3HAKOMSITCS C:
- 3a3Jla4aMU KOHTPOJIS U YIIPaBIICHUs SIEPHBIMU PEAKTOPaMH, OCOOCHHOCTSAMHU SIIEPHOTO peaKTopa,
KaK 00BEKTa yIpaBJIeHUs, IepeIaTOYHBIMHA (DYHKIIMSIMUA U OOPATHBIMH CBS3SIMU 110 PEaKTUBHOCTH;
- TEXHHYECKUMU CPEICTBAMH KOHTPOJIS COCTOSIHUS SIEPHOIO PEAKTOPA;
- CpeACTBaMHU BO3JICUCTBUS HA PEAKTUBHOCTD;
- JIOTMKOW M aBTOMAaTHKOW B CXEMax YIIPABJICHUS SIEPHBIM PEAKTOPOM;
- IIpUMEpaMU CUCTEM YIIPABJICHHUS] KOHKPETHBIMHU PEaKTOPaMU.



2 HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA IO JUCHUIIJIMHE

[Tporiecc mM3y4yeHUs: TUCHUILIMHBI HANpaBJIeH Ha (GOPMHPOBAHHUE CICAYIONIUX KOMIIETEHIIMA M WHAMKATOPOB HMX JOCTHXKEHHUsS B cooTBeTcTBHH ¢ OC
HUSAY MUODPU u OOIT BO o crienuaasHOCTH.

IIpodeccuonanbHble KOMNETEHIINH H HHANKATOPbBI UX I0CTHKEHHUSI:

3agada mpodeccHnoHaTEHOM
JESATSILHOCTH

OO0BeKT 1M 00J1acTh
3HAHUA

Kon 1 nammenoBanue I1K

Kon 1 HamMeHoBaHMEe HHAUKATOPA
noctmxkenus [TK

OcHoBanue (TIpodeccHoHaTb-

HBIIl CTaH/apPT, aHAIU3 OTIBITA)

O6001IeHHbIE TPYAOBBIE PYHK-
1812031

Tuvmn 3a1aun IpodeccHOHANBHOM IESITENBHOCTU . HAYYHO-HCCIIEOBATEIbCKIN

Opranusanus pabo4unx MecrT,
UX TEXHUYECKOE OCHAIICHHE,
pa3MelleHre TeXHOIOTnde-
CKOT0 000pYyIOBAHUS; KOH-
TPOJIb 32 COOJIFOJICHUEM TEX-
HOJIOTHYECKON AUCIUIUIMHBI U
00CcIy)KUBaHUE TEXHOJIOTHUYE-
CKOT0 000pPYIOBAHUS; HC-
MOJIb30BAHUE THUITOBBIX METO-
JIOB KOHTPOJISI KA4EeCTBa;
OLIEHKA COCTOSIHUS SIIEPHOM U
paaralMoOHHO| 6€30MacHOCTH,
OLIEHKA BO3/ICHCTBHSI HA
OKPYXAaIOUIYIO CPeay

PagnanmonHoe Bo3eii-
CTBHE HOHU3UPYIOIIHX
W3IIy4eHUI Ha YesloBeKa 1
OKPYXAIONIYIO Cpely, Ma-
TeMaTUYECKHUE MOEIIN
JUTSL TEOPETUIECKOTO U
AKCIIEPUMEHTAIHLHOTO HC-
clIeIOBaHUM SBJICHUH U
3aKOHOMEpHOCTEH B 0011a-
CTH PEaKTOPHOU (HU3UKH,
SICPHBIX PEaKTOPOB, (-
3UYECKUE U MaTeEMaTHYe-
CKHE MOJICIIH MIPOIIECCOB B
SJIEPHBIX 6 YCTAaHOBKAX,
pactpocTpaHeHHs U B3a-
MMOJICHCTBUS U3TyUESHHS
¢ 00beKTaMHU JKUBOH U
HEXXHMBOW MPUPOIHI, 0bec-
reveHne 0e30MmacHOCTH
SICPHBIX MaTCPHAIIOB,
00BEKTOB M YCTAHOBOK
ATOMHOM MPOMBIIIEHHO-
CTH W SHEPTETHKH.

TIK-4.2 criocoben uc-
M0JIb30BATh MOJNyYCHHbIC
3HAHUS MPH dKCIUTyaTa-
IIUU COBPEMECHHBIX
CPEJCTB aBTOMATHYECCKO-
r'0 PeryJUpOBaHUs,
YIPaBJICHUS U 3AIUATHI
SIIEPHBIX PEAKTOPOB.

3-11K-4.2 3HaTh: pU3NIECKHUE OCHOBEI
BHYTPHPEAKTOPHBIX IPOLECCOB, K KOTOPHIM
MIPUMEHSIOTCS CPENICTBA aBTOMAaTHYECKOTO
peryiupoBanusi. [Toaxop! kK co31aHUIO aB-
TOMaTHU3UPOBAHHBIX CPEJCTB YIPABICHUS
SIIEPHBIMU PEaKTOpaMu, a TAaK)Ke TeH/ICH-
LMK B OpraHU3alui HHGOPMaMOHHOTO
obecrieyeHus! ONepaTUBHOTO IIepCoHaa
V-IIK-4.2 YMeTh: KIacCupUIIPOBATH
CpPE/ICTBa aBTOMAaTHYECKOTO yIIPaBICHHS
SIIEPHBIMU PEaKTOPaMH T10: BBITTOIHIEMBIM
(GYHKIMAM, BIMSHUIO Ha 0€3011aCHOCTB, JIO-
T'MKe TIOCTPOCHUS, JIIEMEHTHOM 0ase, o0a-
CTU NPUMEHEHHUSL.

B-I1K-4.2 Bnajers: HaBbIKaMH B OLICHKE
XapaKTEePUCTUK U 00JIACTH MCIIOJIb30BaHUS
ABTOMATH3MPOBAHHBIX CPEJCTB YIIPABICHUS
SZIEPHBIMU PEAKTOPAMHU.

[IpodeccronanpHerit cranmapt «24.078.
CrnenmanucT-uccie10BaTenb B 00J1acTH
AJIEPHO-PHEPTETHUECKUX TEXHOJIOTHI»

O0o061eHHas TpyAOBast
byHKIMA

B/02.7. O600meHne pe3ynsTaTos,
TIPOBOANMBIX Hay4HO-
HCCIEI0BATEIbCKUX M OTIBITHO-
KOHCTPYKTOPCKHX paboT ¢ IEIbI0
BbIpabOTKa MPEAJIOKEHHH 0 pa3pa-
0OTKe HOBBIX U YCOBEPILIEHCTBOBA-
HUIO JIEUCTBYIOIINX JIEPHO-
9HEPreTUIECKUX TEXHOJIOTUM

B PE3YIBTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT CIICHUAIIMTETA JOJIXKCH:

3HaTh:




— ®usnyeckre OCHOBBI BHYTPUPEAKTOPHBIX MPOIECCOB, K KOTOPHIM MTPUMEHSIOTCS CPEICTBA aBTOMATHUECKOTO PEryJIHpPOBaHUSL. |

— Tloxxomapl K CO3IaHNI0 aBTOMATH3WPOBAHHBIX CPEJICTB YIIPABICHUS SAICPHBIMH PEaKTOPAaMH, a TAaK)KE TEHIACHIIMU B OpraHu3aii HHHOPMAITHOHHOTO
o0ecriedeHust OepaTUBHOTO MEPCOHAA.

VMmeTs:

— KitaccudunumpoBats cpecTBa aBTOMAaTUISCKOTO YIIPABICHUS SACPHBIMHA PEAKTOPAMHU TI0: BBEITIOTHAEMBIM (DYHKIUSM, BIHSIHHIO HA 0€301IaCHOCTH, JIO-
THUKE ITOCTPOCHHUSI, DJIEMEHTHOM 0a3e, 001acTh MpUMEHEHHS.

Brnanets:

— HaBpIkaMu B OLIeHKE XapaKTEPUCTHK M 00JACTH NCTIOIB30BAHHS aBTOMATU3HPOBAHHBIX CPEACTB YIPABICHHS SAIEPHBIMHA PEaKTOPAMHU.



3 MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJLHOM
ITPOI'PAMMBbI

I[I/ICI_[I/IHJII/IHa Cucmema _asmomamuyeckozo ynpaeieHusi OTHOCHUTCA K uacmu, d)ODMuDV@MOIZ

yuacmHuKamu 06]%130661}’}16.71be1)€ OI’I’IHOWGHMZZ) HDOd)€CCLl0HaJZbH020 MO@VJZﬂ yqe6Hor0 IJ1aHa 110 CIIC -

anbHOCTH 14.05.01. Hoepuvie peaxmopwvi u mamepuaivl.

4 BOCHUTATEJBHBIA MOTEHIUAJ JUCHUIIJIAHBI

Hampasnenus/menn BocuTa-

3agaun BOCTTUTAHUS (KOI)

BocnurarenpHBIN IOTEHIINAT JUCITATLINH

HUA
[IpodeccuonansHoe Bocriu- B30 ¢popmupoBanue KyiapTy- — Fcnonb3oBanue BOCIHMTATENBHOTO MOTEHIMAIA
TaHHe pBI siiepHOM Oe30macHOCTH; | AWCIHMIUIAHBI IS

B31 ¢hopmupoBanue oTBeT-
CTBEHHOCTH 3a o0ecreueHue
0e301macHol SKCIUTyaTaluu
o0opynoBaHusi 00BEKTOB
ATOMHOMW OTpaciIy;

B32 dhopmupoBanue oTBeT-
CTBEHHOM HKOJIOTHYECKON
MO3UIUH.

— y4acTue B JeATEIbHOCTH CTYJEHYECKOTO
HAy4YHOT'0 00OLIEeCTBA.

— y4acTue B MOATOTOBKE MyOIMKaIHii B
NEPUOJINYECKUX HAyYHbIX U3JIaHUSX;

— y4acTue B CTYyJCHUECKUX OJUMITHAIAX U
KOHKYpCax Hay4HBIX IIPOCKTOB, TBOPYE-
CKUX MEpONpUATHIX, KOHKypcax mpodec-
CHOHAJIIBHOTO MacTEepPCTBA, B TOM YHUCIIE TI0
crangaptam Atomskills;

— OpraHu3alys U MPOBEICHUE IKCKYPCHIA,
HAYYHO-TIPAKTHYECKUX KOH(pEpEeHIHiA, (o-
PYMOB, BeOMHApOB 110 Bolpocam npodec-
CHOHAILHOM JESITCIIbHOCTH,

5 CTPYKTYPA U COAEP KAHUE JUCIIUIIJINHBI

5.1 O6beM AUCHHUILINHBI
O6mas TpynoeMkocth (00beM)_Cucmema agmomamuiecko2o ynpasieHus COCTaBIsIeT 4 3a4eTHBIX

enunuil (3ET), 144 akamemMuveckux Jaca.

Tabnuua 5.1 O6bEM TUCIMIIIIMHBI 110 BUJIAaM YY€OHbBIX 3aHATHH

Bcero, CemMectp
Bun yue6Hoi paboTbl SAACTHDBIX A
€IMHHUIL
(axan. gacoB)
O011as1 TPVI0EMKOCTh M CHUILIHHbI 4 (144) 144
KonTakTHas pa6ora c npenojgaBartejieM:
3aHATHUS JEKIIMOHHOTO THIA 16 16
3aHSATHUS] CEMUHAPCKOTO TUTIA
B TOM YHCJIC: CEMHHAPHI
NPAKTUYECKHUE 3aHSTUS 16 16
MPAKTHUKYMBI
nmabopaTopHbIe PaOOTHI
JpyTHe BUIbI KOHTAKTHOW pabOTHI
B TOM YHCJIE: KYPCOBOE MPOCKTHPOBAHNE
TPYMIOBBIE KOHCYJIbTAIUN
WHIMBUIYATbHBIC KOHCYIIbTAIIH
MHBIE BUJIbl BHEAYIUTOPHON KOHTAaKTHOM pabOThI
CaMocTosiTeIbHAsl pa6oTa 00y4aAKOIIMXCSI: 76 76




M3y4eHNEe TEOPETUUECKOT0 Kypca 76 76
pacueTHO-rpadUYecKre 3aJaHus, 3a1a49H
pedepar, acce
KYpCOBOE IIPOCKTHPOBAHUE
Buj npomMeKyTOYHOM aTTeCTAIINH Oxk3ameH (36) | Ox3amen (36)
Hroro mo nucumiviuge 144 144

Tabnmma 5.2 - Pacnipenenenue yueOHON Harpy3KH 110 pasziesiaM JTUCIATILTHHBI

Buner yae6HON Harpy3Ku U UX TPYAOEMKOCTb, aKas.

§ E qachbl
C?? C% 1 CI3 =
g g 8 = =
kS ? 2| Hanmenosanne S 2 : 4 S
2l H pazzaena - = = 5| B 8 ®opMupyemble
E ); g, TUCITUTUTHHBI = 3 E §~ 2 55| & g KOMITETEHIIUU
gl & 5 == g8 e8| = e
Q = = QO o Q 5
b= el Z (o e} 7 5]
ol 5 < L8 = m
Z = o < <
= = @)
1 3aauu KOHTPOJIA U
YIIPaBJICHUS SICPHBIMU
peakropamu. OCHOB- 3-1K-4.2
| | Hble TEDMHHDI C KOM- 5 5 12 5 33 V-ITK-4.2
MeHTapusIMH. OCHOB- B-TIK-4.2
Hble GU3NYECKUE TPO- '
LIECCHI, TPOUCXOIAIIHE
B 5IICPHOM peaKTope.
. 3-11K-4.2
2 | ZICPIIN pEAKTOp, KaIc | 5 3 12 | 6 | 24 |VIIK-42
yip B-TIK-4.2
2 TexHuueckue cpencra 3-11K-4.2
3 | KOHTPOJISL COCTOSHUS 3 3 10 6 15 V-1IK-4.2
peakTopa B-I1K-4.2
. 3-11K-4.2
4 gfeg‘;‘;i O 3 10 | 6 26 | Y-TIK-4.2
P B-TIK-4.2
Jloruka u aBTOMaTuKa 3-11K-4.2
B CUCTEMaX yIIpaBJie- V-11IK-4.2
> HUS SJEPHBIM PEaKTo- 2 2 10 4 d B-T1K-4.2
poM
[Ipumeps! cuctem 3-11K-4.2
YIIPaBJIEHUS KOHKPET- V-1IK-4.2
HbIX peakTopoB CY3 B-T1K-4.2
6 | BBOP, PWR, BWR, 2 2 12 4 10
3 PBMK, TpaHCnIOpTHBIX,
HCCIIEI0BATEIbCKUX
pPEeaKTOphI
CoBpeMeHHbIE TEH- 3-11K-4.2
7 | AeHIUU COBEpIIICH- 1 1 10 4 27 V-11K-4.2
CTBOBAHMsI YIIPABJICHUS B-I1K-4.2




| DY

UTOI'O: | 16 16

76 36 144

5.2 Copep:xanue JTUCUMIIIIMHBI

Tabnuua 5.3 - JIeKIMOHHBIN Kypc

Ne
JIEKIIAU

Howmep
paznena

Tewma JeKIuu U epeveHb qu-
MAKTHYECKUX €IUHUIT*

pr&OCMKOCTB,aKaﬂ.qaCOB

BCETO

B TOM 4YHCJIE C UCIOJIb30BAHUEM
MHTEPAKTUBHBIX 00pa30BaTElb-
HEIX TEXHOJIOTHUH

1

3anauu KOHTPOJISt u
YIpaBJICHUS SACPHBIMU pEaK-
TopaMu. OCHOBHBIE TEPMHU-
Hbl ¢ KOMMeHTapusiMu. Oc-
HOBHBIE (hprU3MUYECKHE MpOIEeC-
Chbl, MPOUCXOJAUIUE B SAEp-
HOM peaktope. MoaenupoBa-
HUE 3THX IPOLECCOB C IMO3H-
LU{ KOHTPOJISA U YIPABIICHUS.
[lennas peakusi, HEUTPOH-
HBII OanaHc, PHEprus naelne-
HUSA, MOIIHOCTh pPEaKTopa,
OCTaTOYHOE  JHEPrOBBIACIIC-
HUE.

1

KomnonoBka PEaKTOpHOM
YCTAaHOBKM M €€ BIMSHHUE Ha
YIIPABJICHHE peaKkTopoM.
HeiirponHo-¢pu3nyeckue,

TEMIIEpaTypHbIE U TEIJIOBBIE
IIPOLIECCHI, THUIPOJMHAMHYE-
ckue npoueccol. M3mepsiemsie
U PEryJINpyEMBIE MTapaMeTphL.
Cratuyeckue M JUHAMHUYe-
ckue mpouecchl. IloBenenue
peakTopa Ipu BBOJE pa3iny-
HBIX BO3MYILIEHUN, MOJCIIH-
pOBaHHE ITUX MPOLECCOB.

OOpatHble CBS3HM B peakTope.
Heiitponno-dusuueckue

npoueccsl. Pojib MTrHOBEHHBIX
M 3ama3JplBalONIUX HEUTPO-
HOB B YIPaBJIIEHUHU PEAKTO-
pom. TemmepaTypHble Mpo-
LECChl, WX BIMSHUE Ha
yIpaBJeHHE peaKkTopoMm.
I'mpponuHamuueckue  Mpo-
1ecchl. DPGEKThl BHITOPAHUS
TOIUINBA, OTPABJIEHUS IIPO-
nyktamu nenienusi. KceHoHo-
Bble M camapHueBble 3()(HEKThI.
Y CTOMYMBOCTH PEAKTOPA.




JerexkTopbl HEUTPOHOB:
HMOHU3AIIMOHHBIC KaMCPbI
(MMITybCHBIE, TOKOBBIE, Ka-
MEpPBl JIeJICHUs, IIPOIOPLHO-
HaJbHbIE CYETYUKH), OJJIEK-
TPOHHO-OMUCCUOHHBIC JICTCK-
TOpbl (AETEKTOPBI MPSAMOTO
3apsja), TEepMO-HEUTPOHHbBIE
JIETEKTOpHL. JleTeKTophl sHEep-
TOBBIACIICHUA. CxeMbl Ioa-
KIIFoueHus erektopoB. [loa-
BCCKHN JCTCKTOPOB M JIMHHUU
CBsI3H, TpeOOBaHUS K HUM.

CrpykTypa KaHaja KOHTPOJIS.
Bropuunas 35eKTpoHHas ar-
naparypa. Kanajisl KOHTpOJIs
HEUTPOHHOW MOIIIHOCTH: UM-
MyJbCHBIC, (TYKTYaI[HOHHEIE,
ToKoBbIE. PeakTumerpsl. Ka-
HaJIbl KOHTPOJISI CKOPOCTH
HapacTaHus MomHoctu. Ka-
HaJIbl aBAPUMHOM 3aILUTBHI.
KoHTpoJib 3HEproBbIACIECHHS
B PEAKTOpE.

HcnosHUTENBHBIE MEXAHU3-
mbl CY 3. Paboune opranst
CPEICTB BO3ICHCTBYS HA pe-
AKTUBHOCTb. XapaKTEPUCTH-
KU IIOTJIOTUTENEeH, TpeboBa-
HUA K MaTepHrajlaM IOIJIOTH-
Tened HeUTpoHOB. KoHCTpyk-
THBHOE HCIIOJTHEHHE.

ITpuBoael. CoeqMHUTEIBHBIE
aneMeHTsl. Kunematnueckue
cxembl IM. KonTposs no-
noxenus PO B akTuBHOM
30HE.

CxeMbl yrpaBieHUA: JIOTHKA,
OJIOKMPOBKH, DJIEMEHTHAS
6a3a. CxeMbl ynpaBlieHuUs
KOMITEHCUPYIOLIMMHU OpraHa-
Mu. CxeMbl yrpaBlIeHUs Op-
raHaMH aBapUIHON 3aILUTHI.
ABTOMAaTHYECKOE yIpaBiie-
HUE PEaKTOPOM, JIOTHKA pa-
00ThI aBTOpETyAsiTOpa. Pyd-
HOU PEryJsaTop.

IIpumepsl cucteM yrpasiie-
HUS KOHKPETHBIX PEAKTOPOB
CVY3 BBOP, PWR, BWR,
PBMK, TpaHCnOpTHBIX, HC-




CJICOOBATCIIbCKUX PCAKTOPEI

10 3 CoBpeMeHHbBIE TCHICHITUU
COBEPIIICHCTBOBAHUS yIIPaB- 1 1
snenus A0V
Hroro: 16 16

Tabmuna 5.4 - [IpakTruueckue 3aHATHs

Ne 3a-
HATUSA

Howmep
paszznena

HanmeHnoBaHue mpakTH4eCKOro 3aHsITUs
U [IEPEUYCHb TUIAKTHYECKUX E€IUHHUIL]

pr,[[OCMKOCTB, aKaz. 4aCoB

BCETO

B TOM YHCJIC C UCIIOJIb30BaHH-
€M MHTCPAKTHUBHBIX 06pa30Ba-
TEIbHBIX TEXHOJIOT UM

3ama4u KOHTPOJIS U YIIPABICHUS A1Ep-
HbIMH peakTopamu. OCHOBHbBIE TEPMHUHBI
¢ kommeHTapussMu. OcHOBHbIE (hu3zHue-
CKHE IMPOLIECCHI, MPOUCXOIAIINE B SAIEP-
HOM peakTtope. MozeaupoBaHue 3THX
IIPOLIECCOB  C IO3ULIMKM KOHTPOJSA H
ynpasnenus. LlenHas peakuusi, HEUTPOH-
HbI OanaHc, JHEpPrusi JACJICHUs, MOII-
HOCTb PEaKTOpa, OCTATOYHOE JHEPrOBBI-
JCIICHUE.

1

KoMnoHOBKa peakTOpHON YCTaHOBKH H
€e BJIMSHHUE Ha YIPaBICHUE PEaKTOPOM.
Heilitponno-dusuueckue, Temmneparyp-
HbI€ U TEIJIOBBIE MPOLIECCHI, TUAPOINHA-
MHUYECKHEe npoueccel. 3mepsiembie u pe-
ryiaiupyemsle napamerpel. Cratuyeckue
u JuHamuueckue npoueccel. [loBenenue
peakTopa Mpu BBOJAE Pa3iIMYHBIX BO3MY-
LICHUM, MOJEIHMPOBAHME 3THUX IPOLEC-
COB.

OOpatHble cBA3M B peaktope. HelTpon-
HO-(u3nveckue mnpouecchl. Ponb Mrao-
BEHHBIX U 3aIa3/IbIBAOIINX HEUTPOHOB B
yIIpaBJIEHUH peakTopoM. Temmeparyp-
HBIE MPOLIECCH, UX BIIMSIHME HA yIpaBie-
HUE peakTopoM. [maponnHamMHUYECKUe
nporecchl. DPPeKTs BHIrOpaHUs TOIIU-
Ba, OTpABJICHUS TPOIYKTaMHU JICJICHUSI.
KcenoHnoBbsle u camapueBble 3((exTsl.
Y CTOMYUBOCTD PEAKTOPA.

JleTeKTopbl HEUTPOHOB: MOHU3ALMOHHBIE
Kamepbl (MMITyJIbCHBIE, TOKOBBIE, KAMEPHI
JIEJICHUs, MPONOPUUOHAIBHBIE CUETYHU-
KH), 3JIEKTPOHHO-3MHUCCHOHHBIE JETEKTO-
pHI (IETEKTOPHI IPSMOTO 3apsijia), TEPMO-
HEUTPOHHBIE  JIETEKTOPBL.  JleTeKTOopbl
sHeproBbIAeIeHNs. CXEMBbI ITOIKITIOUCHUS
nerekTopoB. IlogBeckn AETEKTOPOB U
JIMHUU CBSI3U, TPEOOBAHMSI K HUM.

CtpykTypa KaHaina KOHTpoJsi. Bropuy-
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Has DJIEKTPOHHAA anmnaparypa. Kanansl
KOHTPOJISI HEUTPOHHOM MOIHOCTH: M-
NyJbCHBIE, (PIYKTYyallMOHHBIE, TOKOBBIE.
Peaktumerpsrl. Kananbl KOHTpOIst CKOpPO-
CTH HapacTaHMs MOIIHOCTH. Kanaisl
aBapuiiHou 3amuThl. KoHTpOIJIL 3HEPrO-
BBIJICJICHUS B PEAKTODE.

6 2 Wcnonnurenbubie MexanuzMbl CY3. Pa- 2 2
Ooune oprasbl CpeACTB BO3ACHCTBUS HA
PEaKTUBHOCTb. XapaKTEPUCTUKU MOTII0-
TuTeNnel, TpeboBaHUsA K MaTepuanaMm mo-
JIOTUTEIEH HEUTPOHOB. KOHCTPYKTHUB-
HOE€ HCIIOJIHECHUE.
7 3 [TpuBoabl. CoeAMHUTENBHBIE AIEMEHTHI. 2 2
Kunematunueckue cxembl M. KonTpoJib
nosioxkeHus PO B akTHBHOM 30HE.
8 3 CxeMsl yrpaBiIeHus: JIOTUKA, OJIOKUPOB- 2 2
KM, 3JIeMeHTHas 0a3za. Cxembl yrpasiie-
HUSL KOMIIEHCUPYIOIIUMH OpraHaMH.
Cxembl ynpaBiieHMsI OpraHaMy aBapuii-
HOM 3aIUThl. ABTOMAaTUYECKOE YIIpaBJIe-
HHUE PeaKkToOpoM, JOruKka paboThl aBTOpe-
ryasatopa. PydHoit perynsrop.
9 3 [Ipumepsl cucTeM yIipaBieHHUs KOHKpET- 2 2
HbIX peakTopoB CY3 BBOP, PWR,
BWR, PEMK, TpaHcnopTHBIX, HCCIIEI0-
BaTEJIbCKUX PEAKTOPHI
10 3 CoBpeMeHHbIE TEH/ICHIIUH COBEPIIICH- 1 1
CTBOBaHMsl ynpasiyieHus JJ0Y
Uroro: 16 16
Tabmuua 5.5 - CamocrosiTenbHast paboTta CcTy/ieHTa
Paznen . Tpyno-
f— Ne | Bug camocrosrensHoit padotsl ctyaenta (CPC) u nepedyeHb eMKOCTS,
n/m JTUAAKTUYECKUX €IUHULL
TIJTMHBI 4acoB
3azauu KOHTPOJS M YNPABICHUS SIEPHBIMU PEAKTOPAMH.
OcHoBHbIE TEPMUHBI C KOMMEHTapusiMU. OCHOBHbIE puU3HUe-
1.1 | CKu€ POLECCEL, MPOHCXOAAIIHE B AEPHOM PEAKTOPE. Mopne- 8
JUPOBAHUE ITUX MPOLIECCOB C MO3UINI KOHTPOJIS U yrpaBJe-
Hus. LlenHas peaxiusi, HEUTPOHHBIN OanaHc, 3HEPrus aelne-
HUS, MOITHOCTh PEaKTOpa, OCTATOYHOE SHEPTOBbIIETICHHE.
1 KoMnoHOBKa pEakTOpHONH YCTAaHOBKM U €€ BIMSIHHME Ha
ynpasieHue peakropoMm. HelTponHo-pusndeckue, Temmnepa-
TYpHBIE U TEIUIOBBIE IPOLECCHI, THIPOAUHAMUYECKHUE IIPO-
1.2 | meccwl. U3mepsiemble U perynupyemble mapamerpsl. CraTu- 8
yecKkue M AUHaMHuueckue mnpouecchl. IloBenenue peaxrtopa
IpU BBOJE PA3IMYHBIX BO3MYLICHHM, MOJEIMPOBAHUE 3TUX
IIPOLIECCOB.
1.3 | OGparHble cBs3u B peaktope. HeliTpoHHO-pu3mueckue npo- 8
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neccbl. Pop MIHOBEHHBIX M 3aMa3blBalOLIIMX HEUTPOHOB B
YOPABICHUU PEAKTOPOM. TemmepaTypHble NPOLECCHI, HX
BIMSHUE Ha YIPABICHUE PEaKTOpOM. ['MIpoInHaMHuecKue
nporecchl. ¢ (eKThl BEITOPAHHS TOILIMBA, OTPABICHHS MPO-
nykramu gAeneHusi. KceHoHoBble u camapueBble 3G (HEKTHI.
Y CTOMYMBOCTD PEAKTOPA.

14

JleTekTopbl HEHTPOHOB: MOHU3ALMOHHBIE KaMephl (MMITyJIbC-
HbIE, TOKOBBIE, KAMEPHI JEJICHUs, IIPOIOPLUOHAIBHBIE CYET-
YUKH), 3JIEKTPOHHO-3MUCCHOHHBIE JIE€TEKTOPHI (IETEKTOPbI
IPSIMOIO 3apsiia), TEPMO-HEUTPOHHbBIE NETEKTOpHI. JleTekTo-
pbl dHeprosouiacieHusa. Cxembl NOIKIIOYEHHUS JIETEKTOPOB.
[TogBecku NETEKTOPOB U TMHUU CBSI3U, TPEOOBAHHS K HUM.

2.1

CrpykTrypa KaHajla KOHTpoJid. BropruHas 3nexkTpoHHas an-
naparypa. Kanaisl KOHTpOJII HEUTPOHHONW MOIIHOCTH: UM-
nyJbCHBIE, (IIyKTyallMOHHBIE, TOKOBBIE. PeakTumeTpsl. Ka-
HaJIbl KOHTPOJIL CKOPOCTH HapacTaHWs MOIHOCTH. Kanaiel
aBapuiiHOM 3amuThl. KOHTPOIJIb SJHEPrOBBIIEICHUS B PEAKTO-

pe.

2.2

Hcnonuutenbubie MexanuzMbl CY 3. Paboune opransl
CPEACTB BO3ACUCTBUS Ha PEAKTUBHOCTh. XapaKTEPUCTUKU
HOTJIOTUTEINEN, TpeOOBaHUS K MaTepraiaM MOTJIOTUTeNIen
HEUTpoHOB. KOHCTPYKTHBHOE UCIIOIHEHHE.

2.3

[TpuBoasl. CoenqunuTenbHbIe 21eMeHThl. Kunemaruueckue
cxeMbl UM. KonTpoub nosoxenust PO B akTUBHO# 30HE.

3.1

CxeMbl ynpaBiIeHUs: JOTHKa, OJIOKMPOBKH, 3JIEMEHTHas Oa3a.
CxeMbl ynpaBieHUs: KOMIIEHCUPYIOIUMU OpraHaMu. CxeMbl
YIIPABJICHUS OpraHaMy aBapuHHOM 3alUThl. ABTOMAaTHYE-
CKO€ yTIpaBJIEHUE PEaKTOPOM, JIOTHKa pabOThl aBTOPETYIIATO-
pa. PydHol perynsrop.

3.2

[Ipumepsl cucteM ynpaBieHUs] KOHKPETHBIX peakTopoB CY3
BBOP, PWR, BWR, PEMK, TpancnopTHbIX, HCCIIeIOBATEb-
CKUX PEAKTOPBI

3.3

COBpeMeHHBIG TCHACHIUN COBCPIICHCTBOBAHUWA YITPABJICHUA
A2V

HUTOI'O:

76

B X04€ OCBOCHUSA AUCHUILIMHBI IPU IMMPOBECACHUN ayAUTOPHBIX 3aHATHH HCIIOJIB3YIOTCA CICAYIO-
mume O6pa30BaTeHBHBIe TCXHOJIOTHUHU: JICKIHUHU, TIPAKTUYCCKUC 3aHATUA C UCIIOJIb30BAHUCM aKTUBHBIX U UH-

6 OBPA3OBATEJIBHBIE TEXHOJIOI'MA

TEPaKTUBHBIX (OPM IIPOBEIACHHUS 3aHATHII.

I/IHTCpaKTI/IBHOC 06yquHe PCAIN3YCTCA KaK JUAJIOTOBOC 06y‘-ICHI/IC B XO0IC JICKOHUOHHBIX U IIpaK-
THYCCKUX 33H$[TI/II71, 4TO MO3BOJACT OCYHICCTBIATH BSaI/IMO,Z[eI\/IICTBI/Ie MCXKAY CTYACHTOM U NPCIoJgaBaTc-

JICM, a TaKKC MCXKIAY CaMUMU CTyICHTAMU.

[Tpu BBINMOIHEHUH MPAKTHUECKUX pabOT MpernojaBaTesib 3aHUMAETCs JIUIb OOIIe opraHu3alue
U PEryJIMpOBaHUEM IMpollecca MHTEPAKTHBHOTO B3aWMOJICHCTBUS CTYJIEHTOB B OpHraaax, Ha KOTOpbIE
pa3OuBaeTcs cTyleHueckas rpymmna. [Ipenoaasarens, KpoMe TOro, FOTOBHUT 3apaHee HEOOXOAUMBIE 3a/1a-
HUS U opMyIHpyeT BONPOCH! Ul YCHEIIHON pean3aluy 3aJjaHui, 1aéT KOHCYIbTAlUN, KOHTPOIUPYET
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BpEMS U MOPSIOK BBINOJIHEHHWS HAMEUEHHOrO IUIaHa MpakTU4Yeckoro 3aHAtud. llpu pemenun 3agau
IIPAKTUYECKOIO 3aHATHSA, CTYJCHTaM IIPUXOJUTCS BCTYNIaTh B KOMMYHHUKALMIO APYT C IPYTOM, COBMECTHO
pelaTh MOCTaBJICHHBIEC 3aJ]auH, MPEO0JI0IeBaTh KOHPIUKThI, HAXOAUTh OOIIME TOUYKH CONPHUKOCHOBEHHUS,
UATH Ha KOMIIPOMUCCHL. B pe3ynbpraTe, IpakTUUECKHUE 3aHATHS MO3BOJIIFOT MHTETPUPOBATh TEOPETUYE-
CKUE 3HaHUS U NPAKTUYECKUE YMEHUSI.

JlocTrkeHNe IIIaHUPYEMBIX PE3YJbTaTOB OCBOEHUS AMCLMILIMHBI OCYIIECTBISETCS 3a CYET HUC-
MOJIb30BaHUS CIIEAYIOMINX 00pa30BaTEIbHBIX TEXHOIOTHIL:

1. HNHdopMalMOHHbIE TEXHOJIOTUU — MPU NPUMEHEHUH KOMIIBIOTEPOB JJISl MCIIOJIb30BaHMS
AJIEKTPOHHBIX BEPCH y4eOHUKOB, YUEOHBIX MOCOOWH, METOJUYECKUX YKA3aHUH, KYPHAIBHBIX CTaTed U
HOPMAaTUBHOM TOKyMEHTAaLlNN;

2. PaboTa B KOMaH/ie — COBMECTHAsl ACATEIBHOCTb CTYJCHTOB B TPYIIIE MO PyKOBOJCTBOM
JMZiepa, HalpaBJIeHHas Ha pelleHue olliel 3a1aun yTeM TBOPUYECKOTO CIIOKEHUs Pe3yJIbTaTOB UHAUBU-
TyaJbHOM pabOThI WIEHOB KOMaH/IBI.

3. Case-study - aHanu3 peabHBIX IPOOJIEMHBIX CHTYalUil, UMEBIINX MECTO B SIICPHOM 3HEp-
IeTUKE U ITOMCK BaPUAHTOB JIYUIIUX PEIICHUN.

Ha Bcex BuAax KOHTPOJIS CTYIEHT JOJKEH MPOAEMOHCTPUPOBATh CTaHAAPTHbIE NPOQEeCCHOHATb-
HBIC JICWCTBUS 32 CUET CAaMOCTOSTEILHOTO JOOBIBAHUS HEOOXOIMUMBIX 3HAHWN, YMEHHH U KOMIETEHIUH
JUIsL KOHKPETHOM M paHee HEU3BECTHOM CUTYallMH, BO3HUKAIOLIEH IIPU dKCILTyaTallud PEAKTOPHOM TEXHU-
KU

[TpuMeHsIOTCST BONIPOCHI ¢ BETBJICHUEM JOMYCTUMBIX PELIeHUH, 3a7aud Ha (HOpMHUPOBAHUE IIPO-
THO3a, T.€. IPEINOoJaraeMpIX H3MEHEHUI B HCXOTHOM 00beKTe: «YTo OyIeT, eciiu caenaTh TO-T0?».

[Tpu opraHM3anuy caMOCTOATENbHOM pabOThl 3aHATUN UCHOIb3YIOTCS METOJIbl CAMOYIIPABIISIEMOMN
U CaMOKOHTPOJIMPYEMOM ITO3HABATEIBHOU JECATEIBHOCTH 4e€pe3 METOABI M TEXHOJIOTMM PEIICHMS 3a1ad
IUHAMHUKH U Oe3omacHocTH SADY.

Jnist poBeieHust 3aHATHH C UCTIOIB30BAHUEM JIEKTPOHHOTO 00pa30BaHUs U JUCTAHIIMOHHBIX 00-
pa30BaTeNbHBIX TEXHOJIOIUH UCIIONIB3YIOTCS Clelylolue 00pa3oBaTeIbHbIe TEXHOJIOTUU U CPEJCTBA
OCBOEHUS AUCLMILIIUHBL:

- AJIEKTpOHHAs HHPOPMAIIMOHHO-00pa3oBarenbHas cpena HUAY MUOU — Pexum noctyna
https://eis.mephi.ru/;

- atdopma s mpoBeaeHus on-line kondepenuit u Bebunapos ZOOM — Pexum noctyna
https://zoom.us/;

- paitnooOmenHas cucrema Google /luck — Pexxum moctyna https://drive.google.com/;

- cuctemMa 0OMeHa TeKCTOBBIMH COOOIICHUSIMU JIsI MOOMJIBHBIX U MHBIX IJIATQOPM C MOAJIEPIKKON
rosiocoBoii u Buaeocsszu WhatsApp;

- conmnanbHasa ceth BKonTakTe;

- JJIEKTPOHHAs 10YTa MPeNnoaBaTesiel U CTyIEHTOB.

7 OHEHOYHBIE CPEACTBA JJI5S1 BXOAJHOI'O U TEKYIIETI'O KOHTPOJIA,
IMPOMEXYTOYHOU U UTOI'OBOU ATTECTALIMU (AHHOTALIIUA)

@DOH/I OLIEHOYHBIX CPECTB, BKIIFOUYAIOIINA BCE BUJIBI OIIEHOUYHBIX CPECTB, MO3BOJISIONINX MTPOKOHTPO-
JMPOBaTh CPOPMUPOBAHHOCTH Y OOYUAOIMXCSI KOMITETEHIIMM ¥ MHIMKATOPOB MX JOCTHKEHUS, PEIyCMOT-
pernbix OC HUAY MU®U o cniermansHocTH 14.05.01 Anepnbie peakTopsl 1 Matepuaibl, OOIT u paboueit
MpOrpamMMon TUCHUILTUHBI «CHcTeMa aBTOMATHYECKOT0 YOPABICHUS», TpuBeieH B [punoxenun.

Tekymuii KOHTPOJb CTYJIEHTOB ITPOU3BOJUTCS B TIUCKPETHHIE BPEMEHHBIE HHTEPBAJIBI IEKTOPOM H
MpenoaBaTesieM, BeAyIIUM PAKTUYECKUE 3aHATHS IO IUCLUUIUIMHE, B CISAYIOLIUX:

e TECTUPOBAHUEC;

e IIHMChMEHHEIC JIOMAIIHUE 3aaHu,

e YCTHBIE OIIPOCHI;

e pedeparsr;

e JIOKJIAJBI;

e KOHTpPOJbHBIC PAOOTHI,
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https://drive.google.com/

OTaenbHO OLEHUBAIOTCS JIMYHOCTHBIE KAUECTBA CTYIeHTa (AKKYpaTHOCTh, UCIIOJIHUTENbHOCTD,
WHUIIMATUBHOCTH) — paboTa y JOCKH, CBOCBPEMEHHAs C/lavya TECTOB 1 NMMCbMEHHBIX JOMAIITHUX 3aJJaHUH.

IIpoMe:kyTOYHBI KOHTPOJIb CTYJCHTOB MPOU3BOAMUTCS B CleAyIomel Gpopme:

e DK3aMEH,

KoHTpoJib 0CBOCHUS JTUCHMIUIMHBI NPOU3BOJUTCS B COOTBETCTBUU ¢ [lonoKeHMEM O pEUTUHIOBOM
cucreme olieHkH 3HaHui ctyaentoB [JU T HUAY MUOU.
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8 YUEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIEYEHUE
JUCHUILIAHBI

8.1 IlepeyeHb OCHOBHOI U 1I0NOJIHUTEIHLHON Y4eOHOI TUTEpaTyphl

Tabmuna 8.1 - ObecnieueHne NUCHUIUIMHBI OCHOBHON M JIOTIOJHUTEIBHON JINTEPATypoOy MO AUCLHU-

IUINHE
N ABTOp Haszpanue Mecto uznanusa | Haumeno- | T'ox Ko-
/o BaHHE W3- | W3da- | Ju-
JaTesb- HUS ye-
CTBa CTBO
K-
3eM-
IUIs-
poB
OcHoBHas JuTepaTypa
1 |EwmenssuoB 1.4, Haywrmo-Texmmieckie ochops | MOCKBa Ounepro- (1981 358
Edanos A.U., Kon- aTOMHU3MIAT
cranmuios JLB. yIpaBlieHUS SACPHBIMHE PEAKTOPaAMH.
2 | Kumun Ox. ®duznyeckre OCHOBbI KUHETUKY sifep- | Mocksa Atomuz- | 1965 427
HBIX PEaKTOPOB. Jat
3 |Kazanckuii I0.A., OKcnepuMeHTanbHbIe MeTOb GU3UKH | MockBa OHepro- 1984 272
Martycesuy E.C. pEaKTOpOB. aTOMU31aT
JlonoiHMTe/IbHAS JINTepaTypa
1 |Bmagumupos B.1. |[IpakTuueckue 3agauu mo 3Kkcruryara- | Mocksa Artomms- | 1976 296
WU SITCPHBIX PEaKTOPOB. Jat
2 |Wymsnp M.A. PerynupoBanue sHepreTndeckux siaep- | Mocksa U3zn-Bo 1957 350
HBIX PEaKTOPOB. HUHOCTP.
JINT.,
3 |Kopones B.B., Ma- | CucteMsl yripaBieHHs ¥ 3alIUTHI KpH- | MockBa OHepro- 1985 70
tycesud E.C. THYECKUX CTEHOB. aTOMH3/aT

8.2 Ilepeuensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET»

Ilepedyens pexomeHayeMbIX IHTEpHET CaliTOB:
1. http://www.ditud.ru:2525/( DnexrponHas Oubiamoreka JJMMUTPOBIPaCKOr0 HHCTUTYTA TEXHO-
JIOTHH, YIIPABICHUS U IU3aliHA)
2. library.mephi.ru// (9nexrponHo-6ubaroreunas cucrema HUSY MUDN)
3. lanbook.com/ebs.php (DnekrporHo-61OIMOTEUHAS cUcTEMa U3AaTEIbCTBA «JIaHb)

Tabnuna 8.2 — PexomeH1yemble 3JIEKTPOHHO-0MOIMOTEYHbIE CUCTEMBI

Ne HanmeHnoBanue pecypca TemaTuka

1 http://www.library.mephi.ru/ CucreMa aBTOMaTHYECKOTO
yIpaBIeHUS

2 https://e.lanbook.com/ CucremMa aBTOMaTHYECKOTO
yIpaBIeHUS

3 ObC HUAY MUDOU CucrteMa aBTOMaTHYECKOTO
yIpaBIeHUS

4 OBC «JlaHb» CucremMa aBTOMaTHYECKOIO
yIpaBIeHUS
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http://www.library.mephi.ru/
https://e.lanbook.com/

5 ObC «KoHCYIbTaHT CTYyIIEHTa» CucreMa aBTOMaTUYECKOTO
YIPaBICHUS

6 9BC « FOPAUTY Cucrema aBTOMaTH4E€CKOro
YIpaBICHUSA

8.3 Ilepeyennb MHGPOPMANMOHHBIX TEXHOJIOIUI, HCIOJb3yeMbIX MPH OCYILIECTBJICHUN 00pa3o-
BaTEJbHOI0 Mpolecca Mo JUCHMILVINHE, BKJIKYAS NepedyeHb MPOrpaMMHOr0 odecrmevyeHUss M WH-
(hopMaNIMOHHBIX CIPABOYHBIX CHCTEM

Ta6mmma 8.3 — Ilepedens TUIIEH3MOHHOTO U CBOOOIHO PaCIPOCTPAHIEMOT0 MIPOrPaMMHOT0 00ECIICUCHUSI

No HaumenoBanue Kpatkoe onucanue
1 | Windows 10 Pro OmnepanmoHHas cucTemMa
2 | Microsoft Office [Tporpamma gaeT BO3MOXKHOCTb

YTEHUS JIEKUUNA, TPOCMOTpa Ipe-
3EHTAIM{ U Pa3IMYHBIX YU4EOHBIX
MaTepHUasoB M0 IPEAMETY.

3 | KOMIIAC 3D B nmanHOM mporpaMmmMHOM KOjI€
BO3MOYKHO TIPOCMATPUBATh Yep-
TEXH U CXEMBbI 000pYIOBaHUS

ADC
4 | Bpaysepsl: Internet Explorer 10, Internet Explorer 9, Internet | CnenunanbHbie pOrpaMmbl JUIst
Explorer 8, FireFox 10, Safari 5, Google Chrome 17 IPOCMOTpa BEO-CTPaHHMII, IIOUCKA

KOHTEHTA, (haiiJIoB U UX KaTajo-
roB B UHTepHEeTE

5 | A”runnaruar.BY3 NHTepHeT-cepBUC 111 BY30B,
IpeJHa3HauYCHHbIHN U1 OLIEHKU
CTEIIEHH CaMOCTOSTEIIbHOCTH
MUCHhMEHHBIX paboT o0yuaro-
HIAXCSI

Tabnuna 8.4 — Ilepeuenp npodeccuoHaNbHBIX 0a3 JAHHBIX U UHOPMALIMOHHBIX CIIPABOYHBIX CH-

CTEM
HaunmenoBanue Temarnka DNEeKTPOHHBIN ajipec
[apanT [TpaBoBas httgs://www.garant.ru/
KoncynpraHt [TpaBoBas httgs://www.consultant.ru/

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

No HaumenoBanue noMenieHuit Uist mpoBeaeHus | Anpec (MECTOIMOIOKEHNE) IIOMEISHUH IS TIPOBE-
o/ | BCEX BUIOB Y4EeOHOU eI TeIILHOCTH, TIPEIY- JICHUST BCEX BUJIOB yueOHOMN NeATEIIbHOCTH,
CMOTPEHHOH y4eOHBIM IIIAaHOM, B TOM YHCIIE MPEeyCMOTPEHHOH YUeOHBIM TUIAHOM

IMOMEIIEHHUS JIJIT CAaMOCTOSITEILHON PadOThI, C

YKa3aHUEM IepedHsI OCHOBHOTO 000pyI0Ba-

HUs, y4eOHO HATJISTHBIX TOCOOUN U HCITOJb-
3yeMOro mporpaMMHOr0 00ecTiedeHNs

1 (ladopatopus siiepHbIX peakTopoB Ne 32 433511, YnbsiHOBCKast 00nacTs, r. umurpoBrpa, yi. Kyi-
[Mocanounbie Mecta — 36 Owrmena, 294
ABTOMATH3UPOBaHHOE paboyee MECTO MPenoaaBaTels
ITK- 1 mT.

[Ipoextop Nec (1 mrT.) + 3xpan (HacteHHsIi) (1 mT.)
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|I[0KyMeHT-KaMepa Aver Vision U 50 (1 mrt.) | |

10 OCOBEHHOCTH OPTAHU3AIIMU OBPA30OBATEJLHOTO IMTPOIECCA
TSI UTHBAJIMJIOB U JIMI[ C OTPAHUYEHHBIMY BO3MOKHOCTSIMHA
310POBbSI

OOyueHue MHBAIUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3[I0POBbSI OCYIIECTBISIETCSA B
COOTBETCTBHH C:

— IlopsnkoM opraHu3aldy U OCYLIECTBICHUSI 00pa30BaTEIbHOM ACSITENBHOCTH 110 00pa3oBaTelb-
HBIM TIporpaMMaMm — IporpaMMaM OakajiaBpuara, mporpaMmamM CHEIHaluTeTa, IPorpaMMaM MarucTpa-
Typsl (IIpukaz MunucTepcTBa HayKu M BbIcIiero oopa3oBanusi Poccuiickoit @enepanun ot 06.04.2021
N 245);

— Ilonoxenuem 06 opranuzanuy 00y4eHUs! CTYACHTOB-UHBAIUIOB U CTYJIEHTOB C OTPAaHUYCHHBI-
MU BO3MOKHOCTSIMU 3710poBbsi B HUAAY MU®DN, yreepxkaennbm 29.08.2017r.;

— MetoanyeckuMu peKOMEHAAIMSIMU M0 OpraHU3aluyd 00pa30BaTeNIbHOIO IMpoliecca A 00yde-
HUS UHBAJUIOB U JIUI C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JJOPOBBSI B 00pa30BaTEIbHBIX OPraHU3AIIN-
SX BBICIIEr0 00pa30BaHUs, B TOM YHCJIE OCHAIIEHHOCTH 00pa30BaTEIbHOTO Mpoiiecca (YTBEPKIACHBI 3a-
MecTtuTeneM Munuctpa oopazoBanus u Hayku PO A.A. Knmumossim ot 08.04.2014 Ne AK-44/058H).
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JlomosiHeHnsI M U3MeHeHUs B padoueil mporpamMmme
AMCHMIUIMHBI HA 20 /20 yu.r.

Buecennbie namenenust Ha 20 /20 yueOHBIHA roj

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1) ;
)
Ul O0enaemcs OmMemKa O HeyenecooOpasHOCmu 6HeCeHus KAaKux-iubo usMeHeHutll Ha — OaHHblU

YuebHblll 200

Pabouyast mporpamma rnepecMoTpeHa Ha 3acefaHuu Kadeapbl

(Oama, HoMep nPOMOKOIA 3ace0anus Kagpedpwl, NOONUCH 3a8. Kapedpoil).

COI''TACOBAHO:
3aBenyrouuii BeITycKaromiei kapeapoit
Haumenosanue Kagpeopol JUYHAS NOONUCH pacuugposka noonucu odama
PykoBogutens OOLI,
Yuc€Has CTCIICHb, JOJLKHOCTD
JUYHAS NOONUCH pacuiugposxa noonucu oama
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