banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTHKAY

PABOYAS ITPOI'PAMMA
[0 TUCHUIIINHE «ABTOMAaTU3aLUs AIEPHBIX JHEPIETUYECKUX YCTAHOBOK»

CnenuajbHOCTh
«14.05.02 ATOMHBIE CTaHIIMN: IPOECKTUPOBAHUE, IKCIUTYaTalUs U NHKUHUPHUHIT

OcHoBHasi npodeccuoHaTbHAs 00pa3oBaTeIbHAsI MPOrpamMMa
«CHCTEeMBI KOHTPOJIS U YIIPABJICHUS aTOMHBIX CTAHIUI

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

dopMma 00y4eHust
Ounas

bamakoBo



eab ocBoeHHUS TUCHUTLIHHBI
[ToaroToBka K Hay4YHO-UCCIEAOBATEIbCKOMN, MPOU3BOJCTBEHHO-TEXHOJIOTHYECKON U TPOCKTHOU Aesi-

TEJIbHOCTH, CBSI3aHHOM C aBTOMATU3ALMEN SAEPHBIX SHEPIrETUUECKUX YCTAaHOBOK.

3amaun U3y4eHUs AUCHUILTUHBI (POPMUPYIOTCS B COOTBETCTBHH C MPO(ECCHOHAIBHBIMU CTAaHAapTa-
MHU:

«24.062.MxeHep-pOSKTHPOBIIUK 10 BBIBOJY M3 IKCIUIyaTalli OOBEKTOB HCIOJIb30BAHUS ATOM-
HOMW SHEPTUm».

«24.032. CnenuanucT B 00JaCTH TEIUIOAHEPTETUKH (PEaKTOPHOE OTICIICHHE ))

«24.033. Cnenuanuct B 00JaCTH KOHTPOJIbHO-U3MEPUTEIBHBIX MTPUOOPOB U aBTOMATHUKH aTOMHOMN
CTaHLIUN»

Mecto mucuuniauibl B cTpykrype OOII BO

IIpu n3ydenun kypca «ABTOMAaTHU3aLUs AJEPHBIX SHEPreTHUECKUX YCTAaHOBOK» K CTYAEHTY HpPEeIb-
ABJISIIOTCS CIIEAYIOUIME TpeOOBaHMs: CTYACHT 3HAeT 3aKOHOMEPHOCTU MPOTEKAaHUM IPOLIECCOB B PEaKTOp-
HOM, TypOMHHOM U Ipyrom oGopynoBanuu ADC; Ha3HaYeHUE, yCTPOHCTBO, TEXHUUECKUE XapAKTEPUCTUKU
U OPUHLUI JAEMCTBUS aTYMKOB, WCIIOJHUTEIBHBIX YCTPOMCTB; Ha3HAU€HHWE, MPUHLMIIBI JEHCTBUS, aJlro-
PUTMBI pabOTHI CUCTEM aBTOMATHYECKOTO YIPABICHHS; CIIOCOOCH MPUMEHSATh 3HaHUE MPUHIIUIIOB paObOTH U
yCTPOMCTBAa aBTOMATUYECKUX PETYJATOPOB, IPUOOPOB KOHTPOJIS, U3MEPUTEIIbHBIX KaHAJIOB, Bia/eeT NpUH-
[UIIaMH [IOCTPOEHUS U CUCTEM aBTOMATUYECKOTrO yIpaBieHus, cTpyKTyp ACY TeXHOIOrM4eCKUMHU MpolLiec-
CaMH.

OcBoeHMe TUCHMILIMHBI «ABTOMATH3AIM SIEPHBIX YHEPIeTUUECKUX YCTAaHOBOK» B HOCIEIYIOLIEM
HE00X0/MMO TPH HPOXOKIACHUU MPOU3BOACTBEHHOM (PKCIUTyaTallMOHHOI), MPOM3BOJCTBEHHONM (HAy4yHO-
uccieioBaTeabekas paboTa) U IPOM3BOICTBEHHOH (IIPeAMIIIIOMHON) IPAaKTHUK, a TaKKe B paMKkax ['ocynap-
CTBEHHOM UTOTOBOM aTTECTALUH.

O06o0011eHHbIe TPYIOBbIE (PYHKLUHU, KOTOPbIE CMOXKET MOJTHOCTHIO WM YaCTUYHO MPOAEMOHCTPUPO-
BaTh CTYJEHT IIPU OCBOCHUM JAHHOW JUCLUIUINHBL:

B/01.7. IlonroroBka NpOeKTHOMN TOKYMEHTALMU MO BBIBO/LY M3 IKCIUTyaTallu OObEKTOB UCIIOJIb30-
BAHUS aTOMHOW SHEPTUU.

B.7. Obecneuenne 0e30macHON 3KCIUTyaTalluu 000pyAOBaHUS U TPyOOIPOBOIOB, OCHOBHBIX (DOHI0OB
peaktopHoro otnenenus ADC

C.7. KoHTpOJIb BHIMOJIHEHUS MO/Ipa3AeIeHueM KoMIiekca padot no skcrutyaranuu u TOuP CU, CA
u anmnaparypsl CY3 (o npoduitto noapasaeneHus).

Komnerenunun odyuaromierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS U CHUTIIUHBI
B nporecce ocBoeHMS TaHHOM JTUCIUTIIUHBI Y CTYIEHTa (GOPMUPYIOTCS CICTYIONTHE KOMIIETEHIIUHN

npodeccuoHaIbHbIE

3anaun npodeccuo-

HaJILHOH NIeATEIIHHOCTH

OO0BexT uiu 00-

Kox n HaumeHoBa-

I/IHI[I/IKaTOpBI JOCTHIXKCHUS KOMIIC-

JIaCTh 3HAHUS HHE KOMIICTCHIINH TCHIINHU
(3111)

Pazpabotka mpoexToB | CoBpeMeHHas [IK-8  Cmoco6en | 3-I1K-8 3HaTh OCHOBHBIC (hH3HUe-
AJIEMEHTOB O0OpY/IOBa- | DIEKTPOHHAS CX€- | UCIIOJIB30BaTh WH- | CKUE 3aKOHBI U CTAaHAApPTHBIE TPU-
HUS, TEXHOJOTHYECKUX | MOTEXHHKA, JJEK- | (hOpMaIMOHHBIC KJIaJIHbIE MAKEThl HCTI0JIb3YEMBIE
CUCTEM, CHCTeM KOH- | TPOHHBIE CHCTEMBI | TEXHOJIIOTUM  MPH | MPU MPOSKTUPOBAHNUU (PU3HUECKUX
TPOJIS U YOPABJICHHS B | SACPHBIX W (PU3H- | pa3pabOTKE HOBBIX | YCTAHOBOK M CHCTEM;
COOTBETCTBUHM C TEXHHU- | YECKUX  YCTaHO- | yCTaHOBOK, Mare- | Y-IIK-8 ymeTs npumeHsTs uH-
yeckuM 3amaHueM. C | BOK, CHUCTEMBI aB- | pHAJIOB, TPHOOPOB | (hOpPMAITMOHHBIC TEXHOJIOTHH H
HCIOIb30BaHUEM TOMAaTU3UPOBAH- U CHUCTEM, TOTOB- | IPUKJIAJHBIC TAKETHI UCIIOIb3Ye-
CPEJICTB aBTOMATH3AIMK | HOTO YIPaBICHUS | HOCThIO OCYIIECTB- | MbI€ TIPU TPOCKTUPOBAHUH (PU3H-
MPOEKTUPOBAHUS SJIepHO- JSTh cOOp, aHAIU3 | YECKUX YCTAHOBOK U CHCTEM;

(bU3UIeCKUMU n noarotoBky uc- | B-IIK-8 BiageTs MeTomamu aHa-

YCTaHOBKaMH.

XOIOHBIX  JIAaHHBIX

JIU3a U UCXOAHBIX JaHHBIX JJIA




JU1s1 TpoeKTOB DY
M UX KOMIIOHEHTOB

poekToB DY U uxX KOMIIOHEH-
TOB

AHanui3 mpoueccoB B
SJIEPHBIX ~ dHEpreThye-
CKUX YCTaHOBKax C Ie-
JIpI0  oOecreyeHus: ux
spdexTuBHOH U 0e3-
omacHou paboThI; obec-
IIEYEHUE sIEPHON U pa-
IUalOHHOM — Oe3omac-
HOCTH TIpU JKCIUTyarta-
MU SIACPHBIX DHEpre-
TUYECKUX YCTAHOBOK, a
Takke mpu oOpalleHuun
C SJICPHBIM TOIUIMBOM H
pPaMOaKTUBHBIM U OT-
xomamu Ha ADC (mu
SA9Y).

CoBpemeHHas
AIIEKTPOHHAs CXe-
MOTEXHHKA, DJIEK-
TPOHHBIE CHUCTEMBI
ANepHBIX U (pusu-
YeCKMX  yCTaHO-
BOK, CHUCTEMBI aB-
TOMaTU3UPOBaAH-
HOTO yIPaBICHUS
AJIEpPHO-
buznuecKkuMu
YCTaHOBKAMH.
SlnepHble, XUMU-
YecKue U Teruio-
BBIC  TIPOIECCHI,
MpOTEKaIIue B
AJIEPHBIX DHepre-
THYECKUX  YCTa-
HOBKax M Ha
ATOMHBIX CTaHIIH-
AX.

I1K-9.1 Cnocoben
OCYIIECTBIISATH
KOHTPOJIb  BBINOJI-
HEHUSl TOoJpasje-
JIEHUEM KOMILIEeKCca
paboT mo sKcITya-
taruu 1 TOuP CU,
CA u anmapatypsbl
CVy3

3-I1K-9.1 bazoBble 3HaHUS B eCTe-
CTBCHHOHAYYHBIX U TEXHUYECKUX 00-
JacTAX MO NPOQUIIO NESTETbHOCTH.
TexXHOIOrnIo 1 TEXHOJIOTMIECKHE
cucrembl AC, coctaB, QyHKIUHU U
ITOPUTMBI aBTOMAaTU3UPOBAHHON
CHCTEMBI YIIPABJICHUS TEXHOJIOTHYE-
ckumiu nporieccamu AC, cucTeM KOH-
TPOJISL ¥ YIIpaBIICHHsI, periaMeHTa
skcruryatannn AC. Haznadenus,
IIPUHLMIIBI JeHCTBUS, TapaMeTpsbl,
ITOPUTMBI paOOTHI H3MEPUTEILHOTO
obOopynoBanus u anmmnapatypsl CY3
AC. Texandyeckre XapaKTepUCTHKH
obopynoBanus KUI1A u anmapaty-
pe1 CY3, ux TeppuTOpUATBLHOE pac-
nonoxenue Ha AC, ycTpoicTBO U
TIPUHIIATIEI PaOOTHI.

V-IIK-9.1 ITonb30BaThCst KOHCTPYK-
TOPCKOM, TEXHUYECKOU, TPOU3BOI-
CTBEHHO-TEXHOJIOTHYECKOI 1 HOpMa-
THUBHOM JOKyMeHTanueu. Mcrons3o-
BaThb I/IH(I)OpMaHI/IOHHBIC TEXHOJIOI'nnu
IIPU pPeanu3aluy MpoeccuoHaIbHON
JACATCIIbHOCTU. HpI/IHI/IMaTb n OCBau-
BaTh BHOBb BBOMMEIe CU, CA u an-
napatypy CY3.

B-IIK-9.1 CoBpeMeHHBIMU CpEA-
CTBaMH, NEPEAOBBIMU TEXHOJIOTUSAMU
KOHTPOJISl U U3MEPEHUH U NIePCIeK-
TUBaMHM UX pa3Butysl. [lpuHnunamu n
METOJJaMH KOHTPOJIA U O6eCHe‘IeHI/IH
kauectBa dkciutyataruu CHU, CA u
annapatypst CY3.

33}]3‘[“ BOCIIMTAHMSA, Pp€aJIN3YyEMbIC B paMKaX 0CBOCHHUSA TUCIHUIIIMHDBI

Hanpassienue/ Co3nanue ycaoBmii, | Ucnonb3oBanne BocnuTa- | BoBileuenne B pa3HOMIAHO-
e o0eceYnBaIOIIAX TEeJIHLHOI0 NMOTEeHINAJA | BYI0 BHeY4YeOHYH0 JesiTellb-
Y4eOHBIX IMCUUILTTHH HOCThH
I no- Ucnons3zosanue mua | 1. Opragu3anusa 1 IpoBe-
pogeccuo - BBIpa0OTKa OTBET- a1 P T P
HAJbLHOE BOCITH- (dhopMupoBaHUsI KYTbTYPBI JIEHWE D3KCKYpCHiM, Hay4dHO-

TaHHUe

CTBEHHOIO0  OTHOIIIE-
HUSL K OCYIIECTBIIsIC-
MoOii paboTte B 06macTu
MPOEKTHUPOBAHUS, CO-
3MaHUsT M DKCIUTyara-
MM aTOMHBIX CTaH-
it (AC) u npyrux
SIEPHBIX JHEpreTHde-
CKUX YCTaHOBOK, BBI-
pabatbIBatoIux, mpe-
o0pa3ylImux H uc-
MOJB3YIOIIUX  TETIJIO0-
BYIO U SIIEPHYIO SHEp-
THIO, BKIIOYas BXO-

AIEPHOUN M pagualliOHHON
0€301acCHOCTH, BBIPAOOTKU
OTBETCTBEHHOTO OTHOIIIC-
HUS K OCYIIECTBIIsIEMOi! pa-
060Te B 00J1aCTH MPOSKTHUPO-
BaHU, CO3/1aHUS U IKCILTY-
aTaluy aTOMHBIX CTaHIUH
(AC) u npyrux siiepHbIX
HHEPreTUIECKUX YCTaHOBOK
BOCIIUTATENLHOIO TIOTEHIIH-
ana 00ka mpodeccruoHanb-
HBIX JUCIHILINH:
Maremarnueckoe MOAEIIH-
pOBaHUE MPOLIECCOB B 000-

MPAKTUICCKUX KOH(EPCHIIHIA,
(GbOpyMOB, KPYIJBIX CTOJIOB,
BEOMHAPOB TIO BOIPOCAM IPO-
(beccruoHaIbHOM NeSTeNbHOCTH
2. VYyactue B cCTyneHdYe-
CKUX OJIMMITMAZAaX U KOHKYp-
caX HAy4YHBIX MPOEKTOB, TBOP-
YECKUX MEpONPUATUAX, KOH-
Kypcax  INpoQeccCHOHAIbHOIO
MacTepcTBa, B TOM YHUCIE IO
crangapram WorldSkills.

3. Yyactue B MOATOTOBKE
MyOTMKAIUH B TIEPHOTUICCKIX
HAyYHBIX U3JIAaHUSIX;




msaume B uX cocraB | pynoBanuu ADC; 4, Yuactue B AesTCILHO-

CUCTEMBbl  KOHTpOJIs, | YIpaBieHUe AePHBIMU CTU CTYJIEHYECKOTO Hay4HOIO
3allUThl U yHOpaBlie- | SHEPreTUYECKUMH yCTa- oOmiecTBa
nus (B31) HOBKaMH; flnepHbIe dHEp-

reTUYECKUEe PEaKTOPbL;
ABTOMaTU3UPOBAHHOE IIPO-
€KTUPOBAHUE AIIEKTPOHHBIX
3JIEMEHTOB U CUCTEM;
Cucremsl yrnpaBiIeHUS;
HcnonnurenbHble yCTPOU-
CTBa CHCTEM YIIPaBJICHUS;
HanexHocTh TEXHUYECKUX
CUCTEM

ADC (tumsbl, 060opymoBa-
HUE, TEXHOJIOTUH, IKCILTya-
TaIus);

TpaHcriopTHBIE yCTpOKCTBA
ADC;

[Taporenepatopsi;

ACY TeXHOJOTUYECKUMHU
npoueccamu ADC;
JKU3HEHHBIN TUKII U POEK-
tupoBanue ACY TexHoso-
THYECKUMU TMPOIIECCAMU;
TypOomarmHsl;

PexumMbl paboTHI 1 SKCILTY-
aTauu 000pyIOBaHUS
ADC;

OCHOBBI 3KCIUTyaTaluu pe-
aKTOPHOTO 000pyI0BaHUS
ADC,;

ABTOMAaTH3AIHUSA AIEPHBIX
SHEPIreTUYECKUX YCTaHO-
BOK;

CoBpeMeHHbIE CUCTEMBI
ynpasinenus A9V,
Pamnanmonnas 6e3omac-
HocTh ADC;

Jlo3uMeTpusi HOHU3UPYIO-
[IMX U3JIYYEHUI;
[Ipon3BoacTBO peMOHTA U
MOHTaka 000pyIOBaHUS
ADC;

PemonTHOE 0OCTY)XMBaHWE
PEaKTOPHOTO U TeIIOMeXa-
HUYECKOTO 000PY/TI0BaHUS

ADC

Crtpykrypa u coaepkaHue y4eOHOM AU CIUTIIUHBI
JucuumnnuHa npenogaercs cryneHtam B 10-om cemectpe. OO1iast TpyA0eMKOCTh AUCIUILIHHBI CO-
CcTaBJIsIET 3 3a4eTHRIX eauHuIbl, 108 ak. yacos.




Kanenaapublid miiax

Ne Ne HanmenoBanmue pa3iena | Buabl yueOHoI 1esiTeJIbHOCTH | ATTecTa Makcu
P T (TeMbl) JUCHUILIHHBI (B yacax) ud pas- MaJIb-
a e ° ° aeaa HbI
3 M E = (opma) 6aJL1
)i | bl g- g 3a
e = = ; pasaed
a o S | 5|z
a 3 £ | & 2 e
2] = = = Q
1 paznen
1 1 CAP momHOCTH peakTopa 6 1 2 1 2
peann3aliy AIEMEHTOB
1 2 [Ipunnun  gedictBus | 6 1 2 1 2
YCTPOMCTBO  MOHU3ALHUOH-
HOU Kamephl
1 3 Pacuer CAP wmomHOCTH € 8 1 2 1 4
UCIIONIb30BaHUEM  Tepesa-
TOYHBIX (QYHKIUH W 4Ya-
CTOTHBIX XapaKTePUCTHUK.
1 4 Pexum mycka, JByxKa- 6 1 2 1 2
HaJbHAsl CUCTEMa aBTOITyC-
Ka.
1 5 CriocoOblI MOBBIICHUS 6 1 2 1 2
HA/IKHOCTH CUCTEM 3alllH-
ThI U YIIPABICHUS
1 6 Termmodpusnyeckue momis u 8 1 2 1 4
JTUMUTHPYIOIINE MTapaMeTPhI
peakTopa
1 7 IIpobnema  ycroitunBoCTH 8 1 2 1 4
JIAP
1 8 Perynupytomue  oprasl 6 1 2 1 2 Kl 25 6.
SJIEPHBIX PEAKTOPOB
2 pa3nen
2 9 CucreMpl KOHTpOJSL Iapa- 6 1 2 1 2
METPOB B SICPHBIX PEAKTO-
pax.
2 10 [Nokazarenn Ka4yecTBa 6 1 2 1 2
yIPaBICHUS MOISIMHU
2 11 [Ipumenenne DOBM s 8 1 2 1 4
yIpaBICHUs SACPHBIX pe-
aktopoB 1 ADC.
2 12 ANropuTMBI  LIEHTPAIU30- 6 1 2 1 2
BaHHOTO KOHTPOJISI PEaKTo-
poB
2 13 ANTOPUTMBI aHalM3a aBa- 6 1 2 1 2
PUUHBIX CUTyallUl, BOCCTA-
HOBJICHHE TTOKa3aHUI OTKa-
3aBIIUX JTATYUKOB
2 14 OOecrieueHre  HAAEKHOU 8 1 2 1 4
paboter ACYTII ADC
2 15 AHanu3 pa3BUTUS aBapuil 8 1 2 1 4

Ha ADC U BBIBOIBI U3 ITUX
aBapuil Ipu IOCTPOCHUHU




CUCTEM YIIpaBIECHUSA U 3a-
LIUTBI

2 16 CnocoObl TOBbIIIEHUS O€3- 6 1 2 1
OIMAaCHOCTH C IMPUMEHEHHUEM
5BM

Kn2 256.

Buj npoMeKyTOYHOMH aTTeCTalHH 108/16 | 16 | 32/8 | 16/8

44

IK3aMeH 50 o.

Coaep:xkaHue JIEKIHOHHOTO Kypca

TeMbl JeKINHA.
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIIUA

Bcero
4acoB

YyeoHo- Mmeroauue-
CKoe of0ecreyeHue

1

3

CAP MOIIHOCTH peaKkTopa
CAP momrHOCTH peakTopa, GYHKIMH U HA3HAYEHHE OCHOBHBIX JJIEMEHTOB.
Oco0eHHOCTH peaTn3aluu JJIEMEHTOB

1-11

IIpuHuun geiicTBUA U YCTPOHCTBO HOHU3ALMOHHOM KaMephbl

[IpyHuMn [OedCTBUS M YCTPOMCTBO MOHM3ALIMOHHOW KaMephl, IaMMa-
KOMIICHCUPOBAaHHON MOHU3AILMOHHON KaMepbl, TaTYUKOB NPAMOU 3apSAAKU U
Opyrux aat4yukoB nojis. O6mactu npuMmenenus natyukoB B CAP u JIAP.

1-11

Pacuer CAP MoOmHOCTH ¢ MCNOJIb30BAHHEM INePeAATOYHBIX PYHKIUA 1
YaCTOTHBIX XapPAKTEPUCTHK.

Pacuer CAP MOIIHOCTH C UCTIOIB30BAHUEM MEPEIATOUYHBIX (PYHKIUH U da-
CTOTHBIX XapaKTEPUCTHK. BOMpOCkl YCTOHYMBOCTH M BBIOOP 3JIEMEHTOB
CAP.

1-11

PexuM mycka, AByXKaHa/IbHasl CHCTEMa aBTOIYCKA.

Pexum mycka, AByxKaHajbHas CUCTEMa aBTOIycKa. TexHHuYecKue mpooie-
MBI ITycKa. PeXHUM BBIKIIOYEHMsI peakTopa. THIbl aBapuHHBIX CHUTYyallHH,
aBapuiiHble CUTHabL. laeonorus u cTpykTypa CUCTEM 3alllUThl 11O MPEBBI-
LIEHUIO MOIIHOCTH M CKOPOCTH €€ HapacTaHus. THUIIOBbIE CTPYKTYpHI 3aliu-
THI.

1-11

Cnoco0bl NMOBBIMIEHUS HAAEKHOCTH CHCTEM 3allUThl M YNPABJICHUS
CriocoOb!I MOBBIIIEHUST HAJIEKHOCTH CUCTEM 3aIIUTHI U YIIPaBICHUS. AHAIU3
MOKa3aTeNle KauecTBa MaKOPUTAPHBIX CXxeM. AHaJIN3 NOKa3aTelleld HaJaekK-
HOCTH THUIIOBBIX CXEM 3aIl[UThI.

1-11

Tensopusnyeckne moss M JIUMHTHPYIOIIHE apaMeTpbl peakTopa
Temnopusnueckrue Nojs U JUMUTHPYIOIIME MapaMeTphl peakTopa. 3aaada
yIIpaBJIEHUS] PEAKTOPOM, KaK OOBEKTOM C pacHpeeeHHBIMU ITapaMeTpaMHu.
[Tokazarenu kauecTBa U Kputepuu ynpasieHus. Cucremsl JIAP.

1-11

IIpo6saema ycroituuBoctu JIAP
[Ipo6nema ycroitunBoctn JIAP. WHxkeHepHas MeToAMKAa YCTONYMBOCTHU
JIAP. TunoBsie cxembl JIAP. CriocoObI mOCTpOEHUS 33JaTYNKOB

1-11

Peryimpyiommue opransl sijiepHbIX peakTOpoOB
Perynupyromue oprassl sI€pHBIX PEAKTOPOB. Perynmpyromme CTep:kHH,
KHUJIKOCTHBIE PETYJIUPYIOIIHE OPTaHbl, Ta30BbI€ PETYIHUPYIONINE OPTaHBbI.

1-11

CucreMbl KOHTPOJISI IAPAaMETPOB B sI/IEPHbIX PeaKkToOpax.

CucTeMbl KOHTPOJISI MTAPAMETPOB B SIEPHBIX peakTopax. OU3nyeckue OCHO-
Bbl OKCIEPUMEHTAIBHOIO KOHTPOJISI TEXHOJIOTHYECKUX NapaMeTpOB aKTHUB-
HOM 30HEI.

1-11

IToxa3aTenu kayecTBa ynpaBJaeHUs MOJISAMH

[Tokazarenu kadecTBa ympaBieHHUs NoiasiMH. OueHku Kod(hPUIIMEHTOB He-
paBHOMEpPHOCTH U K03 dunmenToB 3amnaca. Beibop uncna BHyTpU peakTop-
HBIX JIJaTYMKOB M OLIEHKH MOTPELIHOCTH JUCKpeTHOro KoHtposst. Heo6xo-

1-11




ITUMOCTB UCIIONE30BaHusI DBM.

IIpumenenne IBM nu1s ynpasJieHust siiepHbIX peakTopoB 1 AJ9C
[Ipumenenue OBM miist ynpapieHus saepHbix peaktopoB U ADC. Drambl
pazButust ACYTII na ADC. Crpykrypa u pyaxnuun ACYTII na ADC. Ipo-
osiembl pazpabotkn ACYTII na ADC.

1-11

AJITOPUTMBI HEHTPAJIM30BAHHOI'0 KOHTPOJIA PEAKTOPOB

ANTrOpATMBI LEHTPAIU30BAaHHOTO KOHTPOJISI PEAKTOPOB. MalllMHHBIE METO-
JIbl ONTUMU3ALUH TI0JIS1 SHEPTOBBIIEIICHUS. DBPUCTUUECKUM aJlTOPUTM pPEry-
JIMPOBAHUSA PACHPEIEICHUSA SHEPTOBBIICIICHUS U €0 peaan3anus.

1-11

AJropuTMBI aHAJIN3A aBAPUITHBIX CUTyallMil, BOCCTAHOBJICHUE MOKAa3a-
HHUI 0TKa3aBUINX JATYHKOB

AJITOpUTMBI aHAIM3a AaBAPUUHBIX CHUTYallUid, BOCCTAHOBJICHUE MOKa3aHUI
OTKAa3aBIIMX JATYMKOB. THUIOBBIE aJITOPUTMBI COBETUMKA OIIEPATOPY.

1-11

Obecneuenne Hage:xxnoi padorsl ACYTII ADC

Ob6ecneuenne HagexHor padotel ACYTITI ADC. Pexumsl ¢ pekoHpurypa-
L1eH, CTPYKTYpHOE pe3epBUpoBaHKME. METO/ bl OLIEHKH U aHAIN3 IOoKa3aTe-
neit HanexHoctu ACYTII. CtpyKTypsl MHOTOMAIIMHHBIX KOMIIJIEKCOB U Cé-
teii B ACYTIT ADC.

1-11

AHanu3 pa3Butus apapuii Ha AJC M BBIBOABI U3 3THX ABapHil NIPH I0-
CTPOEHHUM CHCTEM YNPABJIEHUS U 321U THI

Amnanu3 pa3sutus aBapuii Ha ADC U BBIBOJbI U3 3TUX aBApUM NP MOCTPOE-
HUUW CHUCTEM yIpaBicHHs U 3amuThl. [Ipobiema 6e301MacHOCTH U yUET BIIHS-
HUS 4eJIOBEUeCKOro (Gakropa.

1-11

Cnoco0bI noBbIlIeHUs 6€30MACHOCTH ¢ MpuMeHeHneM JBM

CrniocoOr1 moBbIlIeHus Oe3onacHocTy ¢ npumeHennem DBM. Undopmanu-
OHHOE olecrneueHune omnepaTopa-texHosora. IIpoGiema coszmaHus IpykKe-
CTBEHHOT'0 MHTEepeiica ¢ ornepaTopoM.

1-11

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3ansitusi. Bonpocel, orpadareiBae-
MbI€ Ha MPAKTHYECKOM 3aHATHE

Bcero
JacoB

YyeoHo- MmeToau-
yeckoe odecreye-
HUE

1

Ilepenarounsie pynkuuu AP B pasan4HbIX pexumax.
[lepenaTounsie pynkunu P B pa3nuuHbIX pekuMax.

1-11

CAP momHocTH peakTopa, pyHKIHMH U HAa3HAYEHHEe OCHOBHBIX JJ1e-
MEHTOB.

CAP momHoCTH peakTopa, pyHKIIUN U Ha3HAUYCHHE OCHOBHBIX JIEMEHTOB.
[IpyuHIHAI IEHCTBHS U YCTPOWCTBO NOHU3ALIMOHHON KaMephl, raMMa-
KOMIICHCUPOBAaHHON MOHU3AaLMOHHOM KaMephl, JaTYMKOB IIPAMOM 3apsaKH,
uX 00JIaCTH MPUMEHEHUS NPU YIIPABJICHUU.

1-11

Pemenne TunoBbIxX 3a7a4 no npoekruposannio CAP.
Pemrenne TMnoBbIX 3a7a4 1o npoekTupoBaHuio CAP.

1-11

Tunel aBapuilHBIX CUTyalllil, aBAPUHHbIE CHTHAJIBI.

Tunel aBapUIHBIX CUTYallM, aBapUHBIE CUTHAIIBIL. M1eonorus u cTpykry-
pa CUCTEM 3allUTHI 110 IIPEBBILIEHUIO MOIIHOCTH U CKOPOCTHU €€ HapacTa-
HUs. Mepsl 110 NOBBIIEHUIO HAIKHOCTU CUCTEMBI 3aUTHI.

1-11

IToka3aTe 1 HAJEKHOCTH M HHIKEHEPHbIE METOABbI HX OLIEHKH.
[Toxazarenu HaEKHOCTH U MHKEHEPHbIE METO/IbI UX OLleHKH. CIIoCOOBI
MOBBILLICHNS HAIC)KHOCTU CUCTEM YIIPABIICHUs, IOHATHE O BUAAX PE3EPBU-
poBaHUs. AHAIN3 MAXKOPUTAPHOU cXeMbl. PellleHne TUITOBBIX 3a4ad.

1-11

HNH:xeHepHbIe METOAMKH OLEHKH HA/IE:KHOCTH € Y4eTOM crnieunpuku

1-11




SADY.
WNHxeHepHbIe METOIUKH OIEHKU HAICKHOCTH C y4eToM creruduku A9V,
Penrenue TunoBeIX 3amau no HaaesxxHoctu ACYTII SDV.

Cucrembi JIAP. 4 1-11
CuCTeMBI JTOKaTbHOTO aBTOMATHYECKOTO perynupoBanus nojei (JIAP).
[Ipobnema ycroriunBoctu JIAP.
HNuxenepHble MeToauKH pacuyera JIAP. 4 1-11
Nuxenepusie meToauku pacuera JIAP.
Anamm3 pynkumii u crpykryp ACYTII SI9Y. 4 1-11
Ananmuz ¢yskiui u ctpykryp ACYTII ADY. CrpykTypa nporpaMMHOTO
oOecneueHus u Texunueckux cpencts ACYTIL
Tunosslie anroputmbl u 3aga4u ACYTII ADY 4 1-11
Tunoseie anroput™msl U 3a1aun ACYTII SIDY (coBeTunk omneparopy mo
BBIPAaBHUBAHMUIO M1OJICH, aHAJIU3 aBapUHHBIX CUTYal[ii, BOCCTAHOBIJIEHUE T10-
Ka3aHMM OTKAa3aBIIUX JATYUKOB, pacyeT IoKas3aTeseH U T.I1.).
IlepedyeHb 1a00paTOPHBIX padoT
Tema nabopaTtopHoii padoTsl. Bonpockl, oTpadarbiBae- Bcero quﬁﬂo-éweTozm-
Mble Ha J1adopaTopHoil paboTe YacoB ueckoe obecnete-
HHe
1
Tema 1. MccnenoBanue XapakTepUCTHK SIIEPHOM SHEPreTUUECKOM ycTa- 8 1-11
HOBKH B Pa3IMYHBIX peKUMaxX pabOThl U yIIPABICHHUS.
Tema 2. CucreMbl aBTOMaTH4ECKOIO YIPaBICHUS U 3alIuThl DY, 8 1-11
Tema 3. YrpasneHue siepHbIM PEaKTOPOM KaK 00BEKTOM C pacrpee- 8 1-11
JICHHBIMH TTapaMeTPaMH.
Tema 4. OueHka nokasaresneil KauecTBa ylnpaBiIcHUs B Pa3JIMYHbIX TEX- 8 1-11

HOJIOTUYECKUX CUTYAIUSIX U OTPaOOTKA MHIWBUYyaTbHBIX HABBIKOB OTle-
patopa. Onementsl ACYTII.

3agaHus I CAMOCTOATEIbHOM PadoThI CTYICHTOB

YueOHO- MeTOAU-

OICHKH. CnocoObl MOBBIIICHUS HAaAC)KHOCTU CUCTCM YIIPABJICHUSA, ITOHSI-

Bcero
Bonpocs! 1151 caMOCTOATEIBLHOTO0 H3Y4YeHHS (3a1aHUA) yacop | TECKoe obecneve-
HHe
1 2 3

ITpopaborats nepenarounsie GpyHKIUU P B pa3nuuHbIX pexxuMax 4 1-11
[IpopaGoTaTh OCHOBBI MPUMEHEHUS MEepPeAATOUYHbIX (QYHKIUN IS Mpo- 4 1-11
extuposanus CAP P
CAP MomHoCTH peakTopa, QyHKIIMHM U Ha3HaYeHHE OCHOBHBIX 3JIEMEH- 4 1-11
TOB.
[IpuHIMI nEefCTBHS U YCTPONCTBO HOHU3AIMOHHON KaMepbl, raMMa- 4 1-11
KOMIIEHCUPOBAaHHON MOHM3AIIMOHHOM KaMepbl, TaTYUKOB MPSMOH 3apsii-
KM, MX OOJIACTH ITPUMEHEHHS TTPH YIIPABICHUH
Pemenne TunoBeIx 3aga4 no npoekruposanuio CAP. 4 1-11
Tunsl aBapuilHBIX CUTYyalMi, aBapUiHbIE CUTHANIBL. Mneonorus u cTpyk- 4 1-11
Typa CHCTEM 3allUThl TI0 MPEBHIMICHHIO MOIIHOCTH M CKOPOCTH €€
HapacTaHus. Mepbl M0 MOBBIIEHUIO HAJAEKHOCTH CUCTEMBI 3allIUTHI.
[IpopaGoTath moOKa3aTeny HANEKHOCTH WM HWHKEHEPHBIE METOABl HX 4 1-11




THE O BUJAaX PE3CPBUPOBAHUS. AHAIN3 MAKOPUTAPHON CXEMBI..

PaccMoTpeTh MH)KEHEpHbIE METOAMKM OLIEHKM HAJEKHOCTH C YyYETOM

cnerupuxu A2V

Pemenue tunoBeix 3aaa4. no Hagexunoctu ACYTIL DY 4 1-11
CucreMsl JTOKaJIBHOIO aBTOMAaTHUYECKOT0 peryiaupoBanus noneu (JIAP). 4 1-11
[Tpobnema ycroriunBoctu JIAP.

[TpopaboTaTh nHKEHEpHbIE METOANKH pacueTa JIAP 4 1-11
Ananmu3 ¢pyakiui u ctpyktyp ACYTII SIDY. CtpykTypa nporpaMMHOTO 4 1-11
obecrieyenus U Texanyeckux cpeacts ACYTIL

Tunoseie anroputMmel 1 3amgaun ACYTII DY (coBeTumk omeparopy 1o 4 1-11
BBIPABHUBAHMIO II0JICH, aHAIM3 ABApPUMHBIX CUTYyal[ud, BOCCTAHOBJICHUE

MOKa3aHUW OTKa3aBUIMX AATYUKOB, pacyeT MoKazarenei).

CucreMbl KOHTPOJIA MOJIEH B peakTope U ucnoyib3oBanue IBM 4 1-11

Oobpa3oBarejibHbIE TEXHOJIOTUH

[Ipu peanuzanuu yueOHOro marepuajia Kypca UCIHOJb3YIOTCS pa3iMuHble 00pa30BaTeIbHbIE TEXHO-
JIOTMH, CIIOCOOCTBYIOIIME CO3JIaHUIO aTMOc(epbl CBOOOJHON M TBOPUYECKOW AMCKYCCHM KaK MEXIy IMpero-
JlaBaTeIeM M CTyJIEHTaMH, TaK U B CTyJAeHUYECKOU rpynme. Llenbro mpu 3ToM siBisieTcst BBIpaOboTKa y CTyIEH-
TOB HAaBBIKOB M KOMIIETEHIMH, IMO3BOJISIOLUIMX CaMOCTOSATEIIBHO BECTU HCCIIEIOBATENILCKYI0 M HAy4dHO-
MeJaroru4ecKyro padory.

IIpakTHyeckas MOArOTOBKA MPU peanu3aluu y4eOHOW AMCUUIUIMHBI OPraHU3yeTCsl MMyTeM IMpoBee-
HUSA TPAKTHYCCKHUX 3aHHTI/If/'I, npeaycMaTpuBaromux ydacTue 06yqa}01u1/1xc;1 B BBIIIOJIHEHHUHN OTICIBHBIX
3JIEMEHTOB paboT, CBA3aHHBIX C OyAyIield NpopecCuoHaIbHOM e TeNbHOCTBIO.

HpaKTquCKaH IIOArOTOBKA TAKXXEC BKIIIOYACT B ce0s1 3aHATHS JICKOHMOHHOI'O THIIA, KOTOPBIC IMPEAY-
CMaTpHBAIOT INepenady ydeOHol mHpopMmanuu oOydaromumcs, HeOOXOUMOM /sl MOCIIEAYIOIIETO BbINOJI-
HEHHS padoT, CBSI3aHHBIX ¢ OyaymIei MpohecCHOHATbHON AEATEIbHOCTHIO.

AyIUTOpHBIE 3aHATHS IPOBOJATCS B BUAE JEKIMH ¢ ucnoab3oBanueM 1K 1 koMmnbroTepHOro npoex-
topa. CamocrosTenbHas paboTa CTYACHTOB MTPOBOIUTCS O] PYKOBOJICTBOM IIpENOaBaTee, ¢ OKa3aHueM
KOHCYJIbTAllMi ¥ TOMOLIY NIPU U3yYEHUH JTOTIOJHUTEIBHBIX TEM Kypca.

@DoH/1 OIIEHOYHBIX CPEACTB

@DOoH/T OIIEHOYHBIX CPEACTB MO AUCIHUIUIMHE OOECIIEYMBACT MPOBEPKY OCBOCHMS IUIAHUPYEMBIX pe-
3y/lbTaTOB 00y4eHUs (KOMIETSHIINH U UX MHAUKATOPOB) TOCPEACTBOM MEPOMPHUITHIA TEKYIIETO, PyOeKHOTO
U TIPOMEXYTOYHOTO KOHTPOJIS 1O AUCLUTLIIHE.

CBs13b Mex1y GOpMUPYEMBIMU KOMIIETEHIIUSMU U (pOpMaMU KOHTPOJIS UX OCBOCHHS MPEJCTABIIEHA B
clenyromen Tabuiie:

Kox u Haumenosanue
WHJMKATOpa JOCTH-
JKeHHS KOMIIETCHIINHN

BXoaH0¥ KOHTPOJIb

HanmenoBanue
OLIEHOYHOTO CPEACTBA

Ne | HammeHOBaHHME KOHTPOJIMPYEMBIX pa3-
n/m JIeJI0B (TEMBbI)

Bomnpocsl BXOJHOTO KOH-
TpOJIsi (IMCBMEHHO)
ATTecranus pas3/ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH

1 BxoHOM KOHTPOJIb

2 Pazpnen 1 I1K-8, T1K-9.1 KOJIJIOKBHYM (YCTHO)
3 Paznen 2 I1K-8, T1K-9.1 KOJIJIOKBHYM (YCTHO)
[TIpomexxyTouHas arrecranus
4 DK3aMeH IK-8, T1K-9.1 Bompocs k ak3ameny
(ycTHO)

OueHovHble cpeACTBA I BXOJHOI0 KOHTPOJISI, TEKYIEr0 KOHTPOJISI M MPOMEKYTOYHOM aTTe-
cTauMu (AHHOTAIMSA)

OrneHOYHBIEC CPENICTBA AJII BXOJHOTO KOHTPOIIS MPEICTABISIIOT CO00M BOMPOCHI, KOTOPHIE 3a/1at0TCS
CTyJICHTaM B YCTHOH opme.



B kauecTBe OLIEHOYHOTO CpeACTBa TEKYIIET0 KOHTPOJIS HCIOIb3YIOTCS BBIIIOJHEHUE JTaOOPaTOPHBIX

U MIPaKTHYECKUX PA0OT M YCTHBIN ONMPOC MO Pe3yIbTaTaM UX BBIIIOJTHEHUSI.

B kauectBe OIICHOYHOI'0 CPpCACTBA aTTECTALIMK PA3ACI0OB ITPOBOAATCSA KOJIJIOKBHUYMbI 1 u 2 cooTBeT-

CTBCHHO, a JJIsd HpOMe)KYTOqHOﬁ arreCTatuu NpeayCMOTPCHBI TCOPETUICCKUEC BOIIPOCHI.

o E

13.

14.
15.

16

~ow

o

[To uroram oOy4eHus MPOBOAUTCS FK3aMEH.
Bonpocbl BXOAHOT0 KOHTPOJISI

1. OcHOBHBIE TUITBI HCIIOJHUTEIBHBIX YCTPONUCTB CUCTEM YIPABIICHHUS.

2. O003HauEHHS FIIEMEHTOB Ha MPUHLIMIHAIBHBIX ANEKTPHUECKUX cXxeMax. [Ipumepsi.

3. IIpumepsl MOCTPOCHUS YCIOBHBIX 0003HAUEHUN TPUOOPOB U CPEACTB aBTOMATH3AIUH.
4. Busbl U3MEpUTEIBHBIX YCTPOICTB.

5. OcHoBHOE 000pyn0BaHuEe peakTopHOoro otaeneHus ACD.

6. OcHoBHOE 000pyn0BaHue TypOuHHOrO OoTAEIeHuss ADC.

Bonpocsl 149 arrecranuu pasaeda 1 (koanoksuym Kuil)

Mopenu @DV (oOmias xapakTeprUCTHKA)
IMousrue 06 ACYTII @Y. [Tousarue o noacucremax ACYTII
OcoOenHoctu @Y, Kak 00bEKTa YIpPaBICHUS
Xapakrepuctuku @Y
Crpykrypa u Tunosslie 35ieMeHTsl CAP u ACYTII ©OY.
[TpyHIMI OEHCTBUSA M YCTPONCTBO MOHU3ALMOHHON KaMepbl, raMMa-KOMIIEHCUPOBAaHHOW MOHM3aLM-
OHHOM KaMepbl, TATYNKOB MPSIMOH 3apsIKH, UX 00JaCTH MPUMEHEHUS TIPH YIPABICHUN
VYpaBHEHMSI TOUEUYHOW KMHETUKHU AIEPHOIO PEaKTOpa
YpaBHeHUE 00paTHBIX YaCOB U €T0 aHAJU3.
VYpaBHEHUs] JUHAMUKHU SA€PHOTO peakTopa B OJHOTPYIIIOBOM MPUOIMKEHUN U aHAJIN3 PELLICHUH.
. ENIMHULIBI peaKTUBHOCTH U TPaAyupOBKa CTEPIKHEH.
. CraTuka u IMHaMUKa MOJAKPUTUYECKOTO peakTopa. [I[porHo3upoBanne «KpUTHUKN».
. DHepreTudecKkuii pesxxuM padboTsl peaktopa. IPHEeKTsl U KOIPPUINEHTH PEaKTUBHOCTU. AHAIU3 Ie-
PEXOAHBIX MTPOLIECCOB.
[IporpaMMsbl peryaupoBaHus U cTaTUYeCKue XapakTepucTuku ADY. Ananu3 ocoO0eHHOCTEN U peanu-
3alMM IPOTrpaMM
[lepenaTounsie pyHkuuu AP B pa3iauuHbIX pexuMax
OCHOBBI TPUMEHEHHMSI MTepeAaTOUHbIX QyHKIUH 1 npoekTupoBanus CAP SIP
. CAP MomHoCTH peakTopa, pyHKIIMH U Ha3HaYEHHE OCHOBHBIX JIEMEHTOB.

Bonpocsl 19 arrecranuu pasaesa 2 (konoksuym Ki2)

Tunbl aBapuiHBIX CUTyalldil, aBapUiHBbIE CUTHAIBL. VI€OTOTHS M CTPYKTypa CHUCTEM 3alIUTHI IO
IIPEBBILLICHUIO MOLTHOCTH M CKOPOCTH €€ HapacTaHus. Mepsl 10 MOBBIIICHUIO HAIE)KHOCTU CUCTEMBbI
3AINTBHI.

[Toka3zarenn HaAEKHOCTH U MHXKEHEPHBIE METOJbI UX OLEHKH. CrocoObl MOBBIIICHUS HAAEKHOCTH
CHCTEM YIPABJICHMS, [IOHATHE O BUJAX PE3EPBUPOBAHMS. AHAIN3 MAaKOPUTAPHOU CXEMBI.
WHxeHepHbIe METOIMKH OLIEHKU Ha/Ie)KHOCTHU ¢ yueToM creunpuku A2Y

CucreMbl JOKaJIbHOTO aBTOMaTH4eckoro perynupoBanus nosneit (JIAP). IIpobiema ycroitunBocTu
JIAP.

WNuxenepHpie MeToquku pacuera JIAP

Anamus ¢pyakumii u ctpyktyp ACYTII QY. Ctpykrypa nporpaMMHOro o0ecrieuyeHust U TeXHUYe-
ckux cpeacrs ACYTIIL.

Tunossle anroputmsl 1 3agaun ACYTII IOV (coBerunk onepaTopy 10 BEIpPABHUBAHUIO MOJIEH, aHA-
JIM3 aBAPUUHBIX CHUTyallMd, BOCCTAHOBJICHHE IOKA3aHUI OTKA3aBIIMX JAaTYMKOB, pAcUeT IMOKa3aTe-
nen).

CucreMbl KOHTPOJIS MOJIEH B peakTope U ucnoib3oBanue DBM
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Teopernyeckue BONPOCHI HA IK3aMeH.

Mogpemu @DV (0611ast XapaKTepUCTHKA)

[Tonsarue 06 ACYTII ®DYV. I[onsarue o noacuctemax ACYTII

Ocobennoctu POV, kak 00bEKTa yIpaBICHUS

Xapakrepuctuku ®OY

Crpykrypa u TunoBsie 35ieMeHTel CAP u ACYTII ®3Y.

YpaBHEHHUs TOYEHUHON KMHETUKU SIEPHOIO peakTopa

VYpaBHeHHE 00OpaTHBIX YAaCOB U €r0 aHAJIU3.

YpaBHEHUs TUHAMUKH SACPHOTO peaKTopa B OJHOTPYIIIOBOM MPHOIMKEHUN U aHAIN3 PEILICHHA.
EnvHuLIBI peaKTUBHOCTH U IPayHPOBKa CTEPXKHEH.

Cratuka u JMHaMUKa [OJAKPUTHYECKOr0 peakTopa. [[porno3upoBaHue «KpUTHUKHY.
DHEpPreTUIeCKUid pekuM paboThl peakTopa. IPdekThl u KodDPHUITMEHTH PEaKTUBHOCTH. AHAIIN3
IIEPEXO/IHBIX IIPOLIECCOB.

[IporpaMMBbl peryaupoBaHusi ¥ CTaTUYECKHUE XapakTepucTuku DY, AHnanu3 ocoOeHHOCTEH U pea-
JM3aluu IporpamMm

[lepenatounsie Gpynkuuu AP B pa3nu4HbIX pekxuMax

OcCHOBBI IPUMEHEHUS IEepeNaTOUHbIX PYHKIMM 11t mpoekTupoBanust CAP 5P

CAP momHocTH peakTopa, PyHKIMM U Ha3HAYCHHE OCHOBHBIX 3JIEMEHTOB.

[IpuHUUI 1EWCTBUSA U YCTPOMCTBO MOHM3ALMOHHOW KaMepbl, raMMa-KOMIICHCUPOBAaHHON HMOHU3a-
LIMOHHOW KaMephbl, JATYMKOB MPSIMOI1 3apsA Ky, UX 007IaCTH IPUMEHEHUS NP YIPABICHUU

Tunel aBapuiHBIX CUTyalMi, aBapuiHble CUTHANBL. V1eonorus u CTpykTypa CHCTEM 3allUThI 110
IIPEBBILICHUIO MOLTHOCTH M CKOPOCTH €€ HapacTaHusA. Mepsl 110 MOBBIIIEHUIO HAJEKHOCTH CUCTE-
MBI 3aILlUTHI.

[Toka3zaTenyu HaJEKHOCTH U MH)KEHEPHbIE METO/bl UX OLEHKU. CriocoObl MOBBIIIEHUS HAEKHOCTH
CUCTEM YIPaBJIEHUS, IOHATUE O BUJAX PE3EPBUPOBAHUS. AHAIN3 MAXKOPUTAPHOU CXEMBI.
WHxeHepHble METOAMKH OLICHKH Ha/IeKHOCTH € yueToM cnenuduxu SA2Y

CucreMbl JOKaJIbHOTO aBTOMaTudeckoro perynuposanus noseid (JIAP). IIpobnaema yctoitunBoctu
JIAP.

WNuxenepusie MeTonuku pacuera JIAP

Anamuz @ynkumii u crpykryp ACYTII SAADY. CtpykTypa nporpaMMHOro odbecrneueHust 1 TeXHU4 e-
ckux cpeacts ACYTII.

Tunossle anroputmsl U 3agaun ACYTII 1DV (coBeTuuk omepaTopy MO BBIpAaBHUBAHHIO MOJIEH,
aHaJIN3 aBapUNUHBIX CUTYyallUid, BOCCTAHOBJIEHHUE MTOKAa3aHUN OTKA3aBILUX JaTYMKOB, pacyeT MoKa3a-
Tenei).

CucreMbl KOHTPOJIS MOJIEH B peakTope U ucrosb3oBanne OBM

IIkaJbl OLleHKH 00pa30BaTeJIbHBIX 10CTHKECHU I

Bbajabl Onenka TpedoBanus Kk 3HAHUAM
(peHTUHTOBOM IK3aMeHa
OILICHKH) (cranmaptHas)
45-50 «OMAUYHON OrneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIM OH IIyOOKO
¥ TIPOYHO YCBOWJI MPOTPaMMHBIN MaTepHai Mo JUCHUIUINHE, HC-
YepIbIBAIOIIE, TTOCIEA0BATEIFHO, Y€TKO M JIOTHYECKH CTPOHHO
ero M3jaraeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C IMPAKTHUKOH,
CBOOOJTHO CIIPABIISICTCS C 3a/1a9aMU, BOIPOCAMHU M JAPYTUMH BH-
JaMM TIpUMEHEHHs 3HaHUM 1o OOIIMM BONpOcaM aBTOMAaTH3a-
ITUH SJIEPHO-PHEPTETHIECKUX YCTaHOBOK.
36-44 «xopouioy OlLleHKa «XOpOIO» BBICTABIISIETCS CTYIAEHTY, €CIIM OH TBEPJO
3HaeT MaTepHuall 10 JUCIHUILINHE, TPAMOTHO M TI0 CYIIECTBY H3-
Jaraet ero, He JIOIyCKasi CYIIECTBEHHbIX HETOUYHOCTEH B OTBETE
Ha BOMPOCHI 9K3aMEHAITMOHHOTO OHIIETA.
30-35 «y008671emeo- OneHka «yIOBJIETBOPUTENIBHO» BBICTABISAETCS CTYAEHTY, €CIU
PUMENbHOY OH WMEEeT 3HaHWS TOJHKO OCHOBHOTO Marepuaja IO IUCIIH-
IUIMHE, HO HE YCBOWJI €r0 JIeTajei, IOIMyCKaeT HeTOYHOCTH, He-




JIOCTaTOYHO MpPaBUIIbHBIE (HOPMYITHUPOBKH, HAPYIICHHUS JOTHYe-
CKOH IOCIIENOBATEIIbHOCTA B U3JI0KEHUU MPOrPaMMHOIO MaTe-

puasa.
0-29 «Heyoosnemeo- | OLEHKa «HEeYyIOBIETBOPUTEIIbHO» BBICTABISAETCS CTYAEHTY, KO-
pumenvHo» TOPBII HE 3HAET 3HAYUTEIBbHOM YacTH IPOrpaMMHOI'0 MaTepuaa

[0 TUCLMILIMHE, JOIyCKAET CYLECTBEHHbIE OINOKHU, OCTaBIAET
HE paCKpBITHIMHU BOIIPOCHI 3K3aMEHAI[MOHHOTO OUJIETA.

Y4eOHo-MeTOoAMYeCKOEe H HH(OPMALIMOHHOE o0ecnedeHre Y4eOHOH THCIMILINHBI
OcHoBHas nuTeparypa:

1. 3sepxoB, B. B. ABromarusupoBaHHas CHUCTeMa YIPaBICHUS TEXHOJOTMYECKUMHU MPOLECCaAMU
ADC : monorpadus / B. B. 3BepkoB. — Mocksa : HUAY MU®DU, 2014. — 560 c. — ISBN 978-5-7262-
1918-9. — Tekcr: oanekTpoHHblii / Jlamp : 3neKkTpoHHO-OMOnmoreunas cucrtema. — URL:
https://e.lanbook.com/book/103223

2. 3BepkoB, B. B. Ilporpammuo-texanueckue komruiekcbl ACYTIT ADC. dyHKIHOHAIBHBIE U
CTPYKTYpHBIE pemieHus : yueOnoe nocodue / B. B. 3BepkoB. — Mocksa : HUSLY MU®U, 2018. — 132 c.
— ISBN 978-5-7262-2455-8. — Tekcr : anekTpoHHbIN // JIaHb : 31EeKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/126661
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MarepunanbHO-TeXHHYeCKoe o0ecneyeHre y4eOHOM TUCHUTIINHBI
Jlnst mpoBeieHUs JICKIIMOHHBIX 3aHATHI HMCIIONB3YeTCsl yueOHas ayIquTopusi, MpeaHa3sHauYCHHAS IS

IIPOBEICHUS 3aHATUM JIEKIIMOHHOTO THIIA, TPYIIIOBBIX U MHIMBHUIYAJIbHBIX KOHCYJIbTAL[MM, TEKYIIETO KOH-
TPOJS U IPOMEXKYTOUHOU arTecTali. AyAUTOPUsI OCHAIIEHAa MYJIbTUMEIUIHBIM KOMIUIEKCOM JUIsl TIPOBE-
JIEHUS 3aHATHI C TOMOUIBIO IPE3CHTALIUN.

JIaGopaTopHble 3aHATUS NPOBOATCA B CHELMATM3UPOBAHHBIX JIAOOPATOPUSX, IPAKTUUECKUE 3aHATHS
B ayJIUTOPUSX, OCHAILIEHHBIX KOMIIBIOTEPAMHU.

YuyeOHO-MeTOANYEeCKHE PEKOMEH AU VISl CTYIeHTOB

1) Cnenyer TiiatenabHO IUIAHUPOBATh U OPTaHU30BLIBATh BpEMsi, HEOOXOAUMOE Ul U3YYEHUS JUC-
UIUIMHBL. HenomycTumMo OTKIIapIBaTh O3HAKOMIICHHE C TEOPETUYECKOH 4acThio, BHIMOJIHEHUE MHIAUBHIY-
QIBHBIX 33J]aHU{ TI0 TEMaM MPAKTHYECKUX PabOT HA KOHEIl CEMECTpPa, MOCKOIBKY 3TO HEMHUHYEMO IPUBEIET
K CHW)KCHHUIO KauecTBa OCBOCHUS MaTepualia, MHAWBUYAIbHBIX 3a1aHuid. Bce BUIBI paboT M0 AUCHUILTHHE
PEKOMEH/1yeTCsl BBIIOJIHATH 110 KaJleHAapHOMY IUIaHy, puBeiecHHOMY B PaGoueii nporpamme.

2) «Cuenapuil u3yyeHHs TUCLUILTMHBD) IIPETyCMaTPUBAET CIEAYIOIINE CXEMbI: IO TEOPETHUECKOMY
Kypcy: 03HaKOMJIEHHE C TEMATUKOW JIEKIIUU; U3yYEHHUE JIUTEPaTyphl 10 TEME; IPOCITYIINBaHUE JEKIUHU; 00-
CYXJIEHUE BOIIPOCOB.

ITo BBIMOTHEHNIO MHIMBHIYaJIbHBIX paOOT MO TeMaM MPaKTHUECKUX 3aHATHUN: MOJrOTOBKA K BBINOJI-
HEHMIO paboThl IO METOAMYECKHM YKa3aHUSAM; paboTa Ha MPAKTUYECKOM 3aHSATHH BBIIOJIHEHUE pabOThl U
odopMIIeHHE OTYETA; 3aIIUTa pabOTHI.

3) Ykazanust 1151 BHITIOJHEHHUS JIAOOPATOPHBIX PaboOT

CobmoiaTh TpeOOBaHMSI TEXHUKU O€30MaCHOCTH, JUIsl UEro MpOoCIyllaTh HEOOX0AUMbIE pa3bsICHEHUS
0 MIPABUIILHOCTH MOBEJIEHHS B Ta0OpaTOPUH.

[TonmyuynTts 3amaHue y MpenojaaBaTelis Ha BBIOJHEHUE J1abopaTopHoi paboTel. M3yunTh mMeTonuye-
CKO€ YKa3aHHUE IO €€ BBIMOJIHEHUI0. BBINOIHUTS MpeaycCMOTpEHHbIE U3MEPEHUS U OPOPMUTH OTUYET B IMHUCH-
MEHHOM BHJIE B COOTBETCTBUU C TPEOOBAHUSAMHU METOJIMYECKUX yKazaHUil. OTYeT caaTh Ha MPOBEPKY Ipe-
M0JIaBaTENI0 U OTYUTATHCS YCTHO, OTBEYAask Ha BOMPOCHI IIPEToAaBaTess.

[lepen BbInONIHEHNEM TaOOPATOPHON PabOTHI MPOBECTH CAMOCTOSITENILHO MOJTOTOBKY K paboTe u3y-
YHB OCHOBHBIE TEOPETUUYECKHE MOJIOKEHHS, 3HAHNE KOTOPBIX HEOOXOAUMO TSI OCMBICIIEHHOTO BBITTOJTHEHHS
paboTEHL.

B mporecce BbIMOIHEHUST pabOTHI CelyeT MOCTOSHHO OOIIAThCs C MpernojaBareieM, He JOMycKas
110 BO3MOYKHOCTH HENPaBUIbHBIX AEHCTBHIM.

OCHOBHBIE pe3yJbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATh B MMCHbMEHHOM BHJIE.

IIpu cnave 3avera o paboTe MOATOTOBUTH OTYET O MPOJEIaHHON paboTe, e AOJKHBI OBITH OTpa-
YKEHBI OCHOBHBIC PE3YJIbTATHl M BHIBOIBI.

4) N3yuyenue NUCHUIUIMHBI TpeOyeT HenpepbhIBHON padoThl ¢ tuteparypoil. [lepen npocnyminBanuem
KaXKIO0U JIEKIUHU CTYACHT JOJIKEH 03HAKOMUTBHCS C MaTepuajIoM IO CIUCKY, IPUBEIEHHOMY IO TeMe JIEKIIUU
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B paboueii mporpamme. Ilepen BBIMOIHEHHWEM WHAWBUIAYAIBHBIX 3aHATHH MO TeMaM MPAaKTUYECKUX PadoT
HEO0XOIMMO U3Y4UTh TEOPETUYECKUE CBEICHUS, IPUBEICHHBIE B METOJMUECKUX YKa3aHUSX K BBIIIOJTHEHUIO
IPaKTUYECKUX paboT. OTuUeT, CoCTaBIAEMBbIH NIOCIIE BBINOJIHEHHUS paboThl, JOKEH COOTBETCTBOBATh BApU-
aHTY, BBIIAaHHOMY IIPETIO/IaBaTeNIeM B Havyajie BBITIOJIHEHUS IPAKTUIECKOM paboTHI.

MeToan4yeckne peKOMeH AN J1JIM NpernojgaBaresiei

1. Ykazanus aJisi npoBeACHUS JICKIUN

Ha nepBoii BBOAHOI! JeKIMK clienaTh 00Ut 0030p conepKaHus Kypca U OTMETUTh HOBBIE METO/IbI
U TIOJIXOJIBI K PEIICHHIO 33/1a4, PACCMaTPUBAEMBIX B Kypce, JOBECTH JIO0 CTYICHTOB TpeOOBaHUS Kadeapsl,
OTBETUTH Ha BOIPOCHI.

[Ipy moATrOTOBKE K JIEKIIMOHHBIM 3aHITHAM HEO0OXOAUMO MPOJayMaTh IUIAH €0 MPOBEICHUS, COIEP-
YKaHUE BCTYIMUTEILHON, OCHOBHOW U 3aKJIFOUUTEIBHON YacTH JICKIIUU, 03HAKOMHUTHLCS C HOBHHKAMU y4eOHOM
U METOJUYECKOW JIUTEpaTyphl, MyOIHKAIUIMU MEPUOJUICCKON TIeUaTH MO TeMe JICKIMOHHOTO 3aHSTHSL.
YTOYHUTH TJIaH MPOBEACHUS MPAKTUYECKOIO 3aHATHS 110 TeMe JeKiuu. [lepen n3noxkeHneM TeKyIero Jek-
[IMOHHOTO MaTepuajga HaAllOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBIX Ha Mpeaplaymux Jekiusax. C 3toi
EJTBIO 3371aTh HECKOJIBKO BOITPOCOB ayTUTOPUH M OCYIIICCTBUTH BBIOOPOYHBINA KOHTPOJIh 3HAHUS CTY/ICHTOB.

B xo/e neKIMOHHOrO 3aHATHS MPENoAaBaTelb JOJHKCH HAa3BaTh TEMY, YY€OHBIC BOIPOCHI, O3HAKO-
MUTb CTYJIEHTOB C IIEPEUYHEM OCHOBHOM M JIOMOJHUTEIBHOMN JIMTEpaTyphl 10 TeME 3aHATUA. PackpbiBas co-
JepKaHue Y4eOHBIX BOMPOCOB, aKIIEHTUPOBATh BHUMAHUE CTYIEHTOB Ha OCHOBHBIX KAaTETOPHSX, SBICHHSIX
U TIpolieccax, 0COOCHHOCTSIX MX MPOTEKaHMs. PacKphIBaTh CYIIHOCTh U COJACPIKAHHUE PA3IMIHBIX TOUYCK 3pe-
HUS ¥ HAYYIHBIX [TOIX0JI0B K OOBSICHEHUIO TEX WJIM WHBIX SBJICHUHA U TIPOIECCOB.

CrnenyeTr apryMeHTUPOBaHO OOOCHOBATh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBoauThs npuMepsl. 3a1aBaTh MO X0y HU3JIOKEHUS JIEKIMOHHOTO MaTepuaia puTOPUUECKUE BO-
IPOCHl U CaMOMY JaBaTh Ha HHUX OTBET. JTO CIOCOOCTBYET AKTHBU3AIMU MBICIUTCIHLHON JIEATEIHBHOCTH
CTYJICHTOB, TOBBILIEHUIO UX BHUMaHUS U MHTEpeca K MaTepually JICKIUU, ee coaepxanuto. [Ipenogasarenn
JOJI’KEH PYKOBOAHUTH PabOTOi CTYAEHTOB MO KOHCIIEKTUPOBAHHIO JIGKIIMOHHOTO MaTepuana, Moa4epKuBaTh
HEOOXOIUMOCTh OTPAKEHHUSI B KOHCIIEKTAX OCHOBHBIX MOJIOKEHUM U3ydaeMOU TeMbl, 0CO00 BBIJENsAs, KaTe-
rOpUaIbHBIN anmapar. B 3akIounTensHON YacTH JEKIMA HE00X0IUuMO ChOPMYITHPOBATH OOIIHME BHIBOIBI 110
TeMe, PaCKpBIBAIOIINE COACPKAHNE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIIMH. OOBABUTH IIJIaH OYEPETHOTO
MPaKTUYECKOTrO 3aHATHUS, AaTh KPaTKWe PEKOMEHAAIMU 1O MOATOTOBKE CTYJEHTOB K MPAKTUUECKOMY 3aHs-
Tro. OnpeaenuTb MECTO U BpeMsl KOHCYJbTAllUU CTYJI€HTaM, MOKEIaBIIMM BBICTYIIUTh C JOKJIadaMH U pe-
deparamu.

Ha nocnegneit nexuun ynenuts BpeMs Juisi 0030pa HanboJIee BaKHBIX MOJIOKEHUN, PACCMOTPEHHBIX
B Kypce.

2. YkazaHus AJid NpoBEACHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY 3aHSATHSI.

OOCynuTh OCHOBHBIC TIOHATHSI, CBI3aHHBIE C TEMOM.

B nporniecce perenus 3a1a4 BECTH JUCKYCCHIO CO CTYJEHTAMHU O MPAaBUILHOCTH MMPUMEHEHHUS TEope-
TUYECKUX 3HAHUM.

OTmeuaTs CTYJIEHTOB, HanOOJIee aKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U TUCKYCCHSIX.

B koHI1€ MpakTHKK 3a1aTh ayAUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOTIPOCOB.

3. YkazaHusi 17151 TPOBEICHHUS JTAOOPATOPHBIX 3aHITHIA.

Cobmoiath TpeOOBaHUS TEXHUKH OE30MaCHOCTH M MPOBOAWTH HEOOXOAMMEBIE Pa3bsCHEHHs O Tpa-
BUJILHOCTH TIOBEJICHUS B JTA0OPATOPHH.

[Tepen BwIMONHEHWEM JIaOOPATOPHOU PAOOTHI MPOBEPUTH CTETEHb TOTOBHOCTH CTYJIEHTOB, HANOM-
HUTH U 00CYJIUTh OCHOBHBIE TEOPETUYECKUE TTOJIOKEHHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJIsi OCMBICTIEHHOTO
BBITIOJTHEHHSI padoT.

3abaroBpeMeHHO MPOBEPUTH PAOOTOCTIOCOOHOCTH JTA0OPATOPHBIX yCTaHOBOK. Hamnuue meTonuue-
CKHX YKa3aHHUH K MPOBEACHUIO JabopaTOpHbIX padboT. [1oArOTOBUTE MHANBUYATLHOE 33/JaHNE TI0 YCTaHOB-



K€ PeXHMOB pabOTHI JIAOOPATOPHBIX YCTAHOBOK I KaX/I0TO CTYJCHTa, B COOTBETCTBHE CO CIIMCKOM CTY-
JICHTOB.

B mpouecce BbimonHeHNsT pabOTHI CleIyeT MOCTOSHHO OOIIAThCS CO CTYIEHTaMH, HE JIOMyCKas I0
BO3MOXKHOCTH WX HETIPABUIIBHBIX JEHCTBHA.

TpebGoBaTh, YTOOBI OCHOBHBIE PE3YJIbTATHl SKCHEPHUMEHTOB ObUIM 3a()MKCHPOBAHBI CTYIEHTaMH B
NUCHbMEHHOM BHUJIE.

[Tpu mpueme 3adeta no pabore TpeOOBATH OTYET O MPOAETAHHOHN padoTe, rIe JOJKHBI ObITH OTpa-
YKEHbI OCHOBHBIE PE3YJIbTAThl M BHIBO/IBL.

4.Yxa3aHus 0 KOHTPOJIIO CAMOCTOATEIBHOM paboThl CTYICHTOB

ITo ycMoTpenuto npenoaaBareis 3alaHie Ha CaMOCTOSATENbHYIO PaOOTy MOXKET ObITh MHANBUAYAJb-
HBIM WIHA (PPOHTAIIEHBIM.

[Tpu ucnonb30BaHUM WHAMBHYATbHBIX 3a/IaHUI TPEOOBATh OT CTYJCHTA MMCHbMEHHBIH OTYET O MPO-
JIeJIaHHOM paboTe.

[Tpu npuMeHeHnN (QPOHTANTBHBIX 33JaHUI BECTH KOJUICKTHBHBIE OOCYKICHHUS CO CTYAECHTaMH OC-
HOBHBIX TEOPETHUYECKHUX MOJI0KESHHH.

C 1enpio KOHTPOJIS Ka4eCTBa BBIMOJIHEHHUSI CAMOCTOSTENFHON pabOThl TpeOOBaTh HHINBUIYAJIbHBIE
OTYETHI (IOMYCTUMO BMECTO MUCEMEHHOTO OTYETa IPUMEHSITh HHANBHIyaTbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM IIaHOM
OCHOBHOM 00pa3oBaTenbHON mporpamMmsel no crneruanbHoctu 14.05.02 ATOMHBIE CTaHIIMU: MPOCKTUPOBA-
HUE, dKCITyaTaluus U HUHKUHUPUHT .

Pabouyto mporpamMmy cocTaBuil _apsrueB 1O.B.

PenieH3eHT: AolLEHT / 7 Edpemona T.A.

[Tporpamma onobpena Ha 3acenanun YMKC 14.05.02 AToMHBIE CTaHIIMU: TPOEKTUPOBAHHE, IKCILTY-
atarus v urxuHUPUHT oT 04.07.2023 rona, mpotokon Ne 6.

[Tpencenarens yueOHO-METOANYECKONH KOMUCCHH Mareppamos P. A.



