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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNNUHbBI
B1.B.09 UHCTpyMeHTanbHbIN U 3KCNEePUMEHTarNbHbIA MeTOAbI (PU3UKN AAEPHbIX
peakTopoB
1. Koa n HaumeHoBaHMe HanpaBneHus NoAroToBKku/cneunanbHOCTH:
14.04.02 ApepHble dur3mKa 1N TEXHONOMMK
2. Mpodnnb nogroToBKkU/cneynannsaumns:
®usmka aToMHOro sapa v YacTuy,
3. KBanudumkauma BbINyCKHMUKA: Marnctp
4. ®dopma ob6y4eHus: o4YHas
5. Kacdbegpa, oTBevaroLwan 3a peanmsauuio AUCUUNIINHLI: Kadeapa saepHoOn UsnKn
6. CocTtaBMTENUN NpOrpamMmbi:

npenogasatens CemeHoB Buktop NeTpoBuy

7. PekoMeHOoOBaHa:

HayyHO — MeTOANYECKMM CBETOM (PU3MYECKOro doakyrbTeTta, NpoTokon Ne6 ot 24.06.2021

PN npogneHa Ha 2022-2023 y4ebHbii rog, HMC dumsnueckoro dakynbteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeTogMYEeCKMM COBETOM PU3NYECKOro doakynbTeTa oT
25.05.2023, npoTtokon Ne5.

8. YuebGHbIn rop: 2022/2023 CemecTtp(bl): 3



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI
Llensimu oceoeHusi y4ebHoU OucyuniuHbl A68115K0MCs:

- hopmMMpoBaHuEe ymeHnsa no obecneveHmto mep 6esonacHocTn npu BobinonHeHun AOP ¢
NCMNonb30BaHNEM COBPEMEHHbIX TEXHOSTOMNN;

- NpnobpecTn HaBbIKN NO opraHm3auuun BoinonHeHus AOP;

- NpPUobpecTn HaBblKM OOCTOBEPHOrO KOHTPOMS MU3MEepUTESbHbIX KaHanoB OCHOBHbIX
TEXHOsMormyecknx napametpoB PY 1 kaHanoB KOHTpond napamMeTpoB  Afis
PopMNPOBaHUSA CUrHAMNOB 3alUUT, pac4eTOB MOLLHOCTU peakTopa 1 aHeproBblpaboTKy;

- NpnobpecTn HaBbIKM perncTpaumm 3HavyeHUn MOLLHOCTM peakTopa Mo KaHanam
n3MepeHnn B gnanasoHax guanasoHa nctoynuka (AW) v nyckosoro guanasoHa (M4)

- NpMoBpecTn HaBbIKM K OPOPMIIEHUIO OTHYETHO-COATOYHOM JOKYMEHTaUMM NO OKOHYaHUN
AOP no gocTukeHuo Kputepmnes yCNEeLLHOCTH.

3adayu y4ebHoU OuCyUMNUHbI:

- 0bbAcHUTL/NepeuncnnTb TpeboBaHMA rOTOBHOCTM CUCTEM M 0B6OpyaAOBaHMA Ha aTane
«DPU3nMYECKni NycKy;

-0atb onpegeneHve «duamdecknn nyck», «Pu3nmyeckurm Nyck peaktopa», «SAoepHo-
onacHble paboTblIy;

-nepeuncnntb TpeboBaHWA 6e30MacHOCTU MO KaXdow nporpamMme MCMbiTaHUn npu
BbinonHeHun AOP;

- 06BACHNTDL NOPAAOK BbINONTHEHMSA paboT Npy NepBOK 3arpy3ke LTAaTHOW akTUBHOW 30HbI
TBC, MNC CY3 wn 3anonHeHue peakTtopa pacTBOPOM OOPHOM KUCNOTbl Heobxoammom
KOHLEHTpauuw.

- 06BACHUTB NPOBEPKY KayecTBa YCTaHOBKN Onoka 3awwmnTHbIX Tpy6 (B3T);

- OObSACHUTL  KpUTEpMM  YCMNELIHOCTU  BUOPOLLUYMOBOrO  KOHTPOMS,  KOHTPONA
Tennorngpasnnyecknx xapaktepnctuk Bb n waxtHoro o6bema peaktopa.

- OOBACHUTL KPUTEPUWM YCNELUHOCTM MNPOBEPKM AOCTOBEPHOCTU KOHTPOMS OCHOBHbIX
TEXHONOrM4yecknx napameTtpos PY;

- 0O6BACHMUTL NPOBEPKY paboTOCNOCOOHOCTM U LOCTOBEPHOCTU WHopMauum u
pacyeTHbIX KaHanoB KOHTposa TennoHocutens 1 koHtypa CBPK ASC.

- OOBACHUTBL KakMe pekoMeHgauun npencTaBUTb ANS YNydlweHus 3anaca O Kpuauca
TennoobmeHa, BOCCTAHOBIIEHUS SHEProBblaeneHnst n KOHTponsa nogorpesa TBC.

- 00BSCHUTL YCNOBMS BbIBOAA peakTopa B KPUTUYECKOE COCTOsIHUE

10. MecTo y4ye6HOM AncUMNNUHBLI B cTpyKType OOI:

Ob6gaszatenbHas gucuunnvHa BapuaTMBHOM 4acty umkna b1.B  (Yactb, dopmupyemas
y4yacTHMKaMn obpasoBaTesibHbIX OTHOLLUEHNI).

11. NMnaHupyeMble pe3ynbTaTbl O0y4YeHUsi MO AUcuunnuHe/mMoaynio (3HaAHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNIaHUpPyeMbIiMU pe3yfibTaTaMuM OCBOeHUS o6pa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHUMSAMU) U UHAUKATOPaMN UX [OCTUKEHUS:

Kopg

HassaHwne Koa(b1) Nugmkatop(bl) lMnaHupyemble pesynbTaTtbl 00y4eHus
KOMMeTeHLn




[loTOB K
CO3aHUI0 HOBBIX
METOA0B pacyeTa

3HaeT meToabl U

3HaTb: 03HaKOMUTbCA (NpY HeobxogmMmocTun) C
[OKyYMeHTaumeln BbINoNHAeMon paboTbl (B TOM

TB
COBPEMEHHbIX ;%enézmaosamg yncne C  MOAENAMM  MAearnbHOro COCTOSIHUS
Pur3nyecKnx A P npouecca, Npu X Hanudnm), ysHatb, Oblnu nu
YCTaHOBOK W cpu3iKo- paHblle Kakue-nnbo npobrnembl BO BpeEMS
yCTPOIiCTB, TEXHUHECKIX BLINONHEHWNS! JaHHOTO 3aaHust (Mo peaynbTaTam
paspaboTke npoLeccos B NPeALLEeCTBYIOLLNX HabnoaeHu, onbITy

MK-2 | meTonoB MK-0.4 | Pyaneckux aKcnyaraumm, Opyrux UCTOYHMKOB).

yCTaHOBKax, MeToabl
perncrtpaunn Ymetb: Onpegenutb KpuTuyeckue Lwarm gng
n cpencTtea g
NOHU3NPYHOLWNX perucTpaumm OaHHOM paboThbl, a Tak e Te OXugaHus,
N3NyyYeHuin, M
y M3y YEHIiA, KOTOpble HaMepeHbl YBUOETb.
METOZO0B OLLEHKM
XapaKTepUCTUKM
KONMYECTBEHHbIX
A0epHbIX Bnapgetb: HaBblkamMn aHanusaa, kak
XapaKTepuUcTUK N
ANSPHBIX MaTepuranos. NOMNOXNUTENbHOW NPaKTUKK, Tak U HEAOCTaTKOB
CTaHLMOHHbIX Npoueayp, UHCTPYKLNIA:
MaTepUanos L pouenyp pyKu
CnocobeH K
co3aaHmo 3HaTb: NpU3HaKku onacHbIX 1 BpegHbIX hakTopoB
TEOPETUYECKUX U y
P 3HaeT OCHOBbI B pabouyeit 30He
MaTeMaTU4ecKnx
o Tennoruapaennyeck
moaenen, oro pacyeta YmeTb: VCronb30BaTh METOAVKM n
MK-3 | OM1ChIBAOLLNX MK-3.1 | peaktopa u WMHCTPYMEHTbl N0 MpegoTBpaLleHnio  ownbok
N3KK .
uanky OCHOBHBIE nepcoHana;
KMHETUYECKNX
o TpeboBaHus K
ABMNEHUA NN
NpOLECCh! B KOHCTpyKUuAM ASP. | BnageTtb: HaBblkamy 6€30MacHOro0 BbIMOMHEHWS
peakTopax, paboT B pabo4en 30He
YCKOpUTENSX.
Bbibupaet metoa
N3MepeHnii n
0bpaboTkm
3KCNEPUMEHTaNbHbI
CnocobeH X pe3ynbTaTtoB npu
CaMOCTOATENbHO nnaHMpoBaHnn
BbIMONHSATb 3KCnepumeHTa Ans 3HaTb: MepevYeHb M3MEPUTESNbHbLIX  KaHaroB
akcnepumeHTtaneH | [K-6.6 | npoBegeHus annapatypbl KOHTPOMSA HEWTPOHHOro MnoToKa
ble nnm nccnegosaHuin (AKHTIT), annapatypbl OM3NYECKOro KOHTPOIS
TeopeTnyeckune n3nyyeHuin (ADK), cuctembl BHYTPUPEAKTOPHOIO KOHTPOIS
nccrnegoBaHus pasnuyHbIX paguo- (CBPK) n BogHo-xumwnyeckoro pexuma (BXP),
ONs peleHns aKTUBHbIX TEXHOMOMMYECKOr0 KOHTPOSS
Hay4HbIX U NCTOYHUKOB U MOHUMATb CYLLHOCTb MPOMUCXOASALLMX MPOLIECCOB

K. | MPOM3BOACTBEHH 4YacTuL, BbICOKOM 1 3Ha4YeHne nHdopmaLum
bIX 3aa4y Cc 3HEpruu.

NCMNOMb30BaHNEM Brnapeet HaBblkaMy | YMETb:  MOHUMATb CYLLHOCTb MPOUCXOASLLNX
COBpPEMEHHOM NpaKTU4YeCcKoro npoLeccoB W 3HavyeHne WuHdopmauun u
TEXHUKM 1 NpUMeHeHNs COOTHOCUTb C KpUTEPUAMMW YCMELLHOCTH
METOAOB pacyeTa CNEeKTPOMETPUN:
1 nccnegoBaHus OCYyLLeCTBNATb Bnapgetb: nnaHupoBaHve, NpoBeAeHVe, aHanus
c rpagyvpoBKy pesynbTaToB, pa3paboTKy Heo6XoaNMbIX
ONTUMU3NPOBAHU MK-6.7 | cnekTpoMeTpoB KOPPEKTUPYIOLWMX Mep
eM MeToJ0B 3Heprui ramma-
nccnenoBaHus. N3Ny4YeHun,

onpeaenaTb

OTHOCUTESbHYHO

aKTUBHOCTb

NCTOYHWMKOB




N3nyyYyeHun,
npoBOAUTb
naeHTudnkaumo
TMNa 3apsKEeHHbIX
yacTuy, no yaernbHom
MOHM3aLMUN.

MNK-6.8

3HaeT OCHOBbI
pasvoMeTPUYECKUX
n3MepeHui
CyMMapHON
aKTUBHOCTU U
meToabl
perucrpaumm
pagVoHYKNNAOoB,
meToabl
pagVoXUMMNYECKOrO
aHanusa.

CnocobeH
OLeHMBaTb PUCK U
onpegensaTb
Mepbl
©e3onacHocTn
OnNs saepHbIX
YCTaHOBOK U
TEXHOMorunmn,
COCTaBnsATb U
MK-7 | ananuanpoBaTtb MK-7.3
cLieHapum
NnoTeHumManbHo
BO3MOXXHbIX
aBapun,
paspabaTbiBaTb
MeToabl
YMEHbLLUEHUS
pucka nx
BO3HUKHOBEHMUS.

3HaeT umanyeckme
OCHOBbI Y MPUHLMNbI

yrnpaBneHus

peakTopom, 3HaTb: Tennosble MpoLUecCbl B YCTPONCTBaX
TpeboBaHus, TennoobmeHHoro o6opyaoBaHns
npegbsaenseMble K

HaZeXXHOCTU U YMeTb:  MOHMMaTb CYLLHOCTb MPOUNCXOOSALLNX
6esonacHocTu NpPOLECCOB 1 3Ha4YeHne uHdopMaumm

paboTbl peakTopa,

KOHCTPYKUMM BnageTtb: HaBblkaMy MPUHATUA peLleHus npu
A0epHbIX OTKNOHEHWN  napameTpoB N NOHUMaHUS

3HEepreTnYecKknx CYLLHOCTM U 3Ha4YeHusi nHcpopmaLmm

peakTopoB (A3P)
BB3P, PBEMK, BH 1
NepcrneKkTMBHbIX
NPOEKTOB.

12. O6bemM ancuUNnNMHbI B 3a4eTHbIX eanHuuax/yac — 3/108.

dopmMa NpoMeXyTOYHOM aTTecTaumm - 3a4eT

13. TpyAROEeMKOCTb NO BuAaam y4e6Houn paboTbl

TpyaoemMKocTb
Bua yuebHoit paboTbl Bcero [o cemecTpam
3 cemecTp
AyauTopHble 3aHATUA 38
nekuyum 26 26
B TOM yucne: npakTu4eckme 12 12
naboparopHble
CamocTosTensHas paborta 70 70
B TOM 4Yumche: KypcoBas paborta (MpoekT)
dopma NpoMEXYTOYHON artTecTaumm 3aver 3auer
WToro: 108 108

13.1. CogepxaHue QUCLUNIINHBI

n/n
HaumeHoBaHuWe pasgena

OUCUUMIUHBI

CopepxaHue pasgena oucUUnnunHbI

Peanusauyus
pasgena
OVUCUUNMNWHBI C




NOMOLLIbIO
OHNanH-Kypca,
QYMK *

1. Nlekuunm

1.1

Mepbl no obecneveHunto
sanepHon 6e3onacHOCTM Npu
NpoBeAeHUN SOEPHO-
onacHbix paboT

1.I'oTOBHOCTL CUCTEM M 0OOpyaOBaHMA K Havany
atana «PU3n4ecKnii Nyck».

2.MepeyeHb 9aepHO-onacHbix paboT. Mepbl no
obecneveHuio sgepHon 6e3onacHOCTH Npu
npoBegeHnn siAepHO-0NacHbIX paboT.

3. Nopsaaok ohopMIIeHNA OTYETHO-CAATOYHOW
OOKyMEHTaLMKN N0 OKOHYaHuM paboT

1.2

3arpyska peaktopa
A0EpHbIM TONIMBOM U
UCNbITaHNs B
NOAKPUTUHECKOM COCTOSTHUM
peakTopa

1. Be3onacHoe npoBeaeHWe NePBOK 3arpy3ku LUTATHOM
aKTMBHOW 30HbI TENNOBbLIAENAWUMN cOopkamu
(TBC), nornowatowmmu ctepxHamu (MNC) CY3 u
3anosfiHeHne peakTopa pacTBOPOM GOPHON KUCHOThI.
KpuTepuun ycneLwHocTy.

2. Cbopka peakTopa u Jo3anofiHeHWe peaktopa 1
KOHTypa. KpuTepuu ycneLwHocTun.

2.1 YcraHoBKka 6roka 3awwmnTHbIX Tpy6 3anonHeHue
Kopryca peakropa.

2.2 NamepeHune cunbl TpeHus MNC CY3 B 3alMTHbIX
Tpybax B3T npu npoTackmBaHun

2.3 YcTaHoBKa BepxHero 6rnoka Ha Kopnyc peaktopa
2.4 YnNnoTHeHWe rmaBHOro pasbema peakTtopa.

2.5 YnnotHeHue pa3beMoB naTpybkoB
TEPMOKOHTPOSISI U SHEProBbIgeNeHNs

2.6 YcraHoBka Tennousonsauun sepxHero 6noka (BB).
2.7 Cuennenne waxt npusogos CY3 c MNC CY3.
MpoBepka cuenneHHocTh wTaHr npusogos CY3 c MC
CVY3. Namepenne ycunum Tperns NC CY3 ¢
BBb.YnnoTHeHne aTynKkoB NOMoXeHnst NPUBOLOB,
KpoMme 3-X LieHTparbHbIX

2.8 YnNnoTHeHWe KoneHa BO34yLUHMKA, yCTaHOBKa
©noka anekrpopassogok (B3P). MoakntoueHne
wnendos BOP.

2.9 [lozanonHeHue 1 k., npoBegeHne
BO34yxoyaaneHus

3. lNpoBepka Ha NNoTHOCTL 1 KOHTypa. YCcTpaHeHue
HennoTHOCTEN

4. NpoBepka Ha NNOTHOCTb 2 KOHTypa. YcTpaHeHne
HennoTHOCTEN

5. PasorpeB 1 koHTypa

5.1 KoHTponb TenmnoBbIX NepeMeLLeHI
o6opynoBaHusi 1 TpybonpoBO4OB C MOMOLLIBIO
npeobpasoBaTtenen NnepemMeLLeHns 1 JaTYNKOB
NOMNOXXEHUS rMaPOaKKYMyJIATOPB U BA3KOYNPYIMX
aemndgepos

6. VicnblTaHMsA B NOAKPUTMYECKOM COCTOSHUN aKTUBHOW
30HbI

6.1 Hanagka BogHo-xumwmnyeckoro pexvma (BXP):

- MHP cuctembl aBTOMaTU3MPOBAHHOIO XMMNYECKOrO
KOHTpoOnsi cuctem koHgeHcata ( 20UC);

- MHP cuctembl otbopa npob 2 k. n BOY (20UH);

- MHP cuctembl NpOMKOHTYpa noTpebutenen
HopMarnbHou akcnnyaTaumm (PGB60,70) 3gaHus
20UVX;

- MHP cuctembl 06e3xene3anBanns n obecconneBaHms
KoHaeHcaTta TypouHel (BOY) (2LDF);

- NMHP aBTOHOMHOW 0OecconMBaroLLEN YCTaHOBKN
(2LDB);

- Hanagka perynsatopa yposHa 20KTA30A201)
(PKKTA30AA201) n komnnekcHoe onpoboBaHne
cuctembl 20KTA npu paboTe no NPOEKTHOM CXEME;




- MHP cucTtembl KOppeKkunoHHoM 06paboTku cpeabl 2 K.
(230LFN)/

6.2 NcnbiTaHnst CuctemMbl MycKOHanago4HbIxX
namepenuii (CIHN):

- BUOPOLLYMOBOW KOHTPOJb peakTopa;

- KOHTPOIb TENNOTMAPABINYECKNX XapakTepucTnk Bb
peakTopa;

- KOHTPOJTb TENNOTUAPABINYECKNX XapaKTEPUCTUK
waxTBb peakTopa;

- KOHTPOIb TEMMNEPATYP U HaNPsHXKEHUIA 3NEMEHTOB
obopynoBaHus PY;

- KOHTPOIb MyfbCcauui LaBfeHusl, NepeMeLLEHNI 1
BMOpauui anemeHToB 06opyaoBaHust PY;

- TeH3oMeTpupoBaHue anemeHToB [l

- U3MepeHve Bubpauuii 1 nepemMeLLeHNn 3NeMeHTOB
nr;

- KOHTPOISib TEPMOMEXAHNYECKON Harpy>XeHHOCTM
obopynoBaHunsi CucTeMbl MAaCCMBHOrO OTBOAA Tenna
(CMOT).

6.3 lNpoBepka 4OCTOBEPHOCTM KOHTPOMNS OCHOBHbIX
TEXHONOrM4yecknx napameTpoB PY nameputenbHbIx
KaHanoB TEMSI0TEXHNYECKOro KOHTPOrS

6.4 NpoBepka cMCTeMbI BHYTPUPEAKTOPHOIO KOHTPONS
(CBPK) B 4actTn koHTpoOns coctosiiusa PY B
NOaKPUTMYECKOM COCTOSIHUK (dhopMupoBaHume
curHanos 3awmt B [TK-3, no napameTtpam gns
pacyeTa MOLLHOCTU 1 3HeproBbipaboTku, No
BCroMaraTenbHbIM NapaMeTpam Npu cTauMoHapHOM
pexume paboTbl PY, nepexogHom pexmme paboThbl
(otkntovennem 1 MUHA, T=275-284C)

6.5 lNpoeepka CBPK B yacTu KOHTponsa TemnepaTypbl
TennoHocutens 1 K B NOAKPUTUYECKOM COCTOSIHUM.
Kputepum ycnewHocTw.

6.6 OnpegeneHne BANSHUA TENNOrMAPaBIINYECKNX
XapakTepucTuK neTerb Ha TemnepaTtypy
TEeNNOHOCUTENSA Ha BXOAE B aKTUBHYIO 30HY B
NOAKPUTUYECKOM COCTOSIHUM. Kputepun ycneLwHocTy.
6.7 OnpegeneHue TeENNOBLIX NOTEPL C 060PYyAOBaAHUSA
PY B nogKkpuTM4eCKOM COCTOSIHUM

6.8 OnpegeneHne TennorMapaBnnyeckmnx
XapakTepucTuk 1 K B MOAKPUTUHECKOM COCTOSTHUN

6.9 UcnbiTanma CY 3. Kputepumn ycnewwHocTu.

[ocTmkeHne KpUTU4ECKOro
COCTOSIHMSA peakTopa u

1. BelBO4 peakTopa B KPUTMHECKOE COCTOSIHUE.
Kputepuu ycnewHocTw.

2. NMpoeepka AKHIT B YacTy KOHTPOMSA MOLLHOCTU Npun
NepBOM BbIBOAE peakTopa B KPUTUYECKOE COCTOSIHUE.
3. Hanagka KOHUEeHTpaToMepoB GOPHOWM KACMOTbI

1.3 BbINOMHEHNE (PUINYECKMX
N N peaKTopHOro oTAeneHns
UCMbITaHW Ha Manomn
4. MNpoBepka dyHKumoHupoBaHms CBPK npwu nepsom
MOLLIHOCTM peakTopa
BbIBOAE peakTopa B KPUTMYECKOE COCTOSIHME U Ha
Marnon MOLLHOCTW.
1.BbiBOA, M3 paboTbl annapaTtypbl (OM3NYECKOro nycka
(A®I). 3ameHa bnokoB getektupoBaHusa ADIT Ha
y . Onokun oeTeKkTMpoBaHMsa annapaTtypbl MPOrpaMMHo-
1.4 CrIbITaHA Ha Maron nameputenoHoro komnnekca (ArNKK) B kaHanax UK

MOLLIHOCTHK peaKTopa

Ne8,16. Beog B paboty AlMUK.

2. NMpoeepka AKHI1 B 4acT KOHTPOMS MOLLHOCTHU
peakTopa oT ypoBHs 1 106~ 1 102NHom




3. OnpeneneHne addeKkTMBHOCTN Bronornyeckom
3aWuThl

4. MNpoeepka cuenneHHocTn OPCY3 ¢ npuBogamm

5. Onpe,u,eneHvle MaKCMMalbHO-O0MYCTUMbIX TOKOB
MOHM3ALIMOHHbIX KamMep, NOAKIMKOYEHHbIX K
n3meputTenam peaktmuBHOCTU

6. OnpeneneHne TemnepaTypHOro u
BapomeTpudeckoro KoaPULMEHTOB PEaKTUBHOCTHU

7. OnpegeneHne MOLHOCTHOrO KO3 ULIMEHTOB
peakTUBHOCTU NpY YBEMNYEHUN MOLLHOCTU peakTopa
00 1%NHom

8. MNMpoeepka AKHIT B 4YacTu KOHTPONSA MOLLHOCTH Npwu
nogbeme MolHocTn peaktopa 1%NHOM

9. OnpegneneHne adheKTUBHOCTEN OpraHoB
perynuposaHusa CY3 u npoBepka acuMMmeTpum
pasMHOXatoLLMX CBOWNCTB B aKTUBHOMN 30HE

10. Onpepenenune achpeKTUBHOCTHM rpynnbl
YCKOpEHHOW npeaynpeautensHon 3awuTsl (YI13).
11. OnpegeneHne nHTerpanbHbIX 1
auddepeHumnanbHbix 3 HEKTUBHOCTEN
ynpasnstowux rpynn OPCY3 norpykaembix u
n3BrekaemMbIX B LUTATHOW nocnegoBaTenbHOCTU U
3Ha4YeHun KoapdpuLmMeHTa peakTUBHOCTA MO
KOHLIEHTpauumn GOpHOW KUCMNOTbI B peakTope

12. Onpeaenenne achpeKTUBHOCTM aBapUNHON
3awuTbl 6e3 ogHoro Hanbonee adhPeKTUBHOIO
OPCYS3 n nonHom 3¢ eKTMBHOCTN aBapUnNHOM
3amThI.

13. MNposepka AKHIT B 4acTn kKOHTpoONsa Ha mManom
MOLLLHOCTM

14. MNpoBepka Noka3aHuin 4OCTOBEPHOCTU KOHTPOSS
OCHOBHbIX TEXHOMNOIMMYECKUX napameTpos PY

15. Ucnbitanns CIMHU (BMbpoLLyMOBOI KOHTPOITb
peakTopa:

- BUOPOLLYMOBOW KOHTPOJIb peaKkTopa;

- KOHTPOSb TENSIOrMAPaBNNYECKUX XapakTepnctuk Bb
peakTopa;

- KOHTPOJTb TENNOTMAPABINYECKNX XapaKTEPUCTUK
waxTBb peakTopa;

- KOHTPOJTb TEMMNEPATYP U HANPSXKEHUIN 3NEMEHTOB
obopynosanus PY;

- KOHTpOIb Nynbcauun AaBneHus, nepeMeLleHni u
BMOpauu anemeHToB 060pynoBaHus PY;

- TeH3oMeTpupoBaHue anemeHTos [l

- U3mepeHne BUbpauun N nepemMeLLeHnn arIEMEHTOB
nr;

- KOHTPOJSIb TEPMOMEXAHNYECKON Harpy>XeHHOCTU
obopynoBaHunsi CucTemMbl NacCMBHOrO OTBOAA Tenna
(CMOT).

16. MNpoBepka ABP HacocHbIX arperatoB
20MAX11AP001?20MAX12AP001? NpoBepka
paboToCNOoCOOHOCTU BEHTUNSTOPOB OTCOCA MachsiHbIX
napos 20MAO010ANO0O1

15

KpuTtepun ycnewHocTr
atana oIl

Odopmnenne OCL no 3aBepweHuto atana Orl:




1. AkTuBHasi 30Ha peakTopa 3arpyxeHa TBC u NMC
CY3 B COOTBETCTBUM C KapTOrpamMmmoWn NepBon
3arpysku

2. AKTUBHas 30Ha peakTopa W 1 K 3anonHeHbl
TennoHocuTenem TpebyemMoro kayectsa

3. BbinonHeHa cbopka peakTopa

4. TennoHocutenb 1 K pa3orpeT, ycnewHo npoBeaeHbl
rmgpaBnmyeckme ncnbliTaHnA 1K, 2 K Ha NIIOTHOCTb

5. npoBedeHbl UCMbITaHUA B MOAKPUTUHECKOM
COCTOSIHUM B cooTBeTCTBUM [porpammont ,
NoATBEPXOEHO COOTBETCTBUE MPOBEPEHHbLIX
XapaKTepuUCTUK NPoeKTy

6. PeakTop BbiBe[EH B KPUTUYECKOE COCTOsIHME,
napameTpbl COOTBETCTBYIOT MPOEKTY

7. lNMpoBeaeHbl UCMbITaHUS U NOATBEMKAEHO
cooTBeTcTBME HPX aKTMBHOWM 30HLI peakTopa
NpoekTy

8. lNpoBeaeHbl UCnbITaHWA U NOATBEPXKAEHO
cootBetcTBre HOX CY3 npoekty

9. MNMpoBeaeHbI UCMbITaHUSA MO NpoBepke PYHKLUIA
CBPK, nogteepxaeHo cCoOTBETCTBUE NPOBEPEHHBIX
dyHkumn CBPK npoekty

10 MNpoBeaeHa npoepka kaHanos AKHIT,
noaTBEPXKAEHO COOTBETCTBME MPOBEPEHHBIX OYHKLNIA
AKHI npoekty

11. NpoBeaeHbl M3MEPEHNst 1 NOATBEPKOEHO
cooTtBeTcTBME 3P PEKTUBHOCTM BMONOrM4ecKom
3aLUTbI MPOEKTY.

2. MpakTnyeckme 3aHATUA

21

MpaBuna odopmneHus
OOKyMeHTaumu nepeg,
Hayanom BbINOMHEHUS
AOP

1. Ocbopmnenne XKypHana MHCTpyKTaXka O Nopsiake
NpoBeAEHMS UCTIbITAHWIA U Mepax obecneyeHns
©esonacHocTu (Npumep)

2. Akt PT1K 0 roToBHOCTM cUCTEMbI K Ha4Yany nogartana

(npumep).

2.2

[Nopsagok ogpopmneHus
OTYETHO-CAATOYHOMN
OOKyMeHTauum

1. MNMpoTokon o npoBeAeHnn cOOpKM peakTopa

2. MpoTokon 06 n3amMepeHn ycurnmm npoTackmBaHus
OP CY3

3. MpoTokon nyckoHanago4YHbIx paboT n UcnbITaHUn
(mo MepeuyHto).

4. Akt Pabo4ern kommccum 0 roToBHOCTU K nogaTany b-
1.

5. AKT 0 NpoBegeHUN rmapaBiNYeCcKnX UcrnbiTaHnin 1
KOHTypa (2 KOHTYypa).

6. NpoTokon NpoBepkn NPaBUITbHOCTU 3arpy3ku
LWUTATHOMW aKTUBHOW 30HbI U NMOBBICOTHBIX OTMETOK
ronosok TBC

7. lNpoTokon ¢ pesynbTaTtamMu NycKoHanagoyHbIX
paboT (BblIbopo4HO no NepeyHto)

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHsaTUM (KONMYECTBO YacoB)
Ne HaumeHoBaHVe TeMbl
CamocTtosaTenbHasi
n/n (pasgena) gucumnnuHbl | JNlekumm MpakTnyeckue | JlabopaTopHble pa6oTa Bcero
1 | Mepbl no obecneyeHnto 5 2 14 21




anepHon 6esonacHocTU
npv NpoBeAeHUn aepHo-
onacHbIx paboT

3arpyska peakrtopa
A0epHbIM TONUBOM U
2 ncnbiTaHnsa B 5 2 14 21
NOAKPUTUYECKOM
COCTOSAAHUM peakTopa

HoctmxeHune
KPUTUYECKOTO COCTOSIHUS
peakTopa W BbIMOJSTHEHWE
PU3NYECKMX UCNbITAHNIA
Ha Marnon MOLHOCTH
peakTopa

WcnbiTaHusa Ha manomn

4 5 3 14 22
MOLLIHOCTM peakTopa

KpuTtepum ycneluHocTv

atana eIl 6 2 14 22

NToro: 26 12 70 108

14. MeToau4eckne yKkasaHus Ans 06y4aloWwmxXcsa N0 OCBOEHUIO AUCLUNIIUHbI
YyebHo-meToaMYeckne nocobus no opraHM3auum camMoCTOATENbHOW PaboTbl, KOHTPOIbHbIE
3ad4aHMs U TecTbl B OymMakHOM W SMEeKTPOHHOM BapuaHTax, TeCTUMPYHLLUME CUCTEMbI,
ANCTaHUMOHHbIE PopMbl 06LLIeHMsA ¢ npenoaasaTenem. KoHTponb camocTosaTenbHon paboThl
peanuayeTcsi C NOMOLLbIO ONPOCOB, TECTOB, BOMPOCOB M0 TemMaM 3agaHui 1 T.4.

15. MepeyeHb OCHOBHOW U [AONONHUTENILHOW nNUTepaTypbl, PECYypPCOB MHTEpPHET,

Heo6XoaUMbIX AN OCBOEHUA AUCLUMIIUHbBI (Crucok numepamypbl 0pOPMISIEMCS 8 COOMeemcmeuu
¢ mpebosaHusmu NOCT u ucrionb3yemcs obuwjasi ckeosHasi Hymepauusi 07151 cex 8UO08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n MCcTOYHUK
1 B.A. KupunnwuH, B.B. Cbiues, A.E. WenHanuH "TexHnveckaa TepmognHammka”,
) OHeproatommagar.
2 C.M. Punc "OcHoBbl TepMOgMHAMUKN N TENNOTEXHUKKN”, "Bbicluas wkona”.
3 A.M. NMykoBu4 "OcHoBbl TennoTexHukn”. Mocksa, "Bbiclias wkona”.
4 C.B. banbsH "TexHn4yeckasa TepMoanHaMmnka 1 Tensnosble gsuratenu’, JleHnHrpag,
"MalumHocTpoeHne”.
5 I".[0. Bap "TexHunyeckas TepmogmnHammka”, Mockea, "Mup”.
6 [Mporpamma cmsmyeckoro nycka sHeprodnoka HBAJC-2
0) gononHuTenbHasa nuTepaTypa:
Ne n/n McTo4vHnK
7 lpoepammbi UHOUBUAYarbHbIX UCMbIMaHUll Hacoco8, BEHMUIISIMOPO8, KOMIIPECCOPO8
8 [MpoeKTHO-KOHCTPYKTOpCKast AOKyMeHTaums. MicnonHutensHas AOKyMeHTauums, nacnopra,
3aBojcKas JOKYMEHTauUusl, MHCTPYKLUMM MO SKCrIyataumu.
9 OT4yeTHO-caaTo4Hasas AOKyMEeHTaums (aKTbl BXOQHOTO KOHTPOMS, MPOTOKOSbl MPOMBIBOK,
rMapaBINYECKNX UCMbITAHWIN, MPOTOKOSbI MHOUBMAYaITbHbIV UCMbITaHUN)

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPChI (OMLMaNbHbIE PECYPChl MHTEPHET) :

Ne n/n Pecypc
1. | https://edu.vsu.ru — OnekTpoHHbIN yHnBEpcuTeT BI'Y
2.
3.

16. lMNepeyeHb y4eOHO-MeTOAMYECKOro obecnevyeHus AnNA CaMOCTOATEeNbHOM pPaboTbl
(y4ebHo-memodudyeckue pekomeHOayuu, ocobus, 3adayHUKU, MemodUYECKUE yKa3aHus [0 6bINOJIHEHUI
fpakmu4ecKux (KOHmMpOoJibHbIX), Kypcosbix pabom u dp.)

| Nen/n | McTouHmk




KyounHos, V.B. TeopeTuyeckne oCHOBLI TEMMOTEXHUKK : y4ebHoe nocobue / V.B. KyanHos,
E.B. CtedbaHiok ; MMHUCcTepcTBO 06pa3oBaHus 1 Haykn PO, PenepanbHoe rocygapcTBeHHOE
OtookeTHoe obpasoBaTenbHOE yupexaeHne BbiCLEro npogeccnoHansHoro oopasoBaHms
«Camapckui2rocyapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbLIN YHUBEpcuTeT». - Camapa :
Camapckuin rocyfapCTBEHHbIM apXUTEKTYPHO-CTPOUTENbHbIV YHUBepcuTeT, 2013. - Y. |
TepmogmHamuka. - 172 c.

CTtosHoB, H./. TeopeTnyeckne OCHOBbI TEMIOTEXHUKN: TEXHUYECKAa TEpMOANUHAMUKA U
TennomaccoobmeH : y4ebHoe nocobue / H.U. CtosiHoe, C.C. CmupHoB, A.B. CmMupHOBa ;
MwuHucTepcTBO 06pasoBaHus U Haykn Poccuickon ®enepauun, PegepansHoe
rocygapcTBeHHOe aBTOHOMHOe obpasoBaTenbHOE yYpeXaeHme BbiCLIEro npogeccnoHanbHoro
obpaszoBaHus «CeBepo-KaBkasckuin hepepanbHbii yHuBepcuTeT». - CTaBpononb : CKOY, 2014.
- 225 c.

OTyeTHO-cAaTOYHas AOKYMeHTauus (akTbl BXOAHOMO KOHTPOSS, NPOTOKOSbl MPOMbIBOK,
rmapaBnnYeCcKMX UCMNbITaHUA, MPOTOKOMbI MHAMBUAYAINbHbBIA UCMbITAHWUI)

17. OO6pasoBaTtenbHble TEXHONOrMNU, UCNONb3yeMble Npu peanusauum y4ebHOM
OUCUMNIINHBI, BKMO4Yas [AOUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonorun (AOT),
aneKkTpoHHoe oby4yeHue (J0), cMellaHHOe OOy4YeHue):

Mpn  npoBegeHWn  3aHATU N0  AMCUMNIAMHE  UCMONb3YTCA  criegyolime

obGpasoBaTenbHble TEXHOOMMU:

— aKTMBHbIE U MHTEPAKTMBHbIE (DOPMbl MPOBEAEHNS 3aHATUN;

— KOMMNbKTEPHbIE TEXHONOIMN NPU NPOBEAEHUN 3aHATUN:

— Mpe3eHTauMOHHble MaTtepuanbl U TEeXHONOrMn npu OObSACHEHUMM MaTepuana Ha
NEKUMNOHHbIX U NMPaKTUYECKMUX 3aHATUSAX;

- cneynannanpoBaHHoe obopyaoBaHMe nNpu NpoBeaeHnn nadopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauuih Npu MOCTAHOBKE LUenen M 3agad kK paspaboTke
npuKnagHblX nporpamMmm, npu Bblbope nporpammMHOro obecneyeHusi Mno YCTaHOBEHHbIM
KputepusiMm, Npu pa3paboTke nporpaMm no npegyCcMOTPEHHbIM anropuTMam 1 metogam

Ons camoctoatensHon pabotbl mcnonbdyetca OBC YHuBepcuteTckas OGubnuoTteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npUMeEHAemMoe npwu
peanunsauun agucumnnunHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.
JncTtaHUNOHHbIE

obpasoBaTtenbHble

TeXHOoormn

(00T)

NPUMEHAIOTCA

ncrnonb3oBaHMeM obpasoBaTenibHOro nopTtana «ANeKTPOHHbIM YHUBepcuTeT BITY».

18. MaTepuanbHoO-TeXHU4YecKoe obecneyeHme AUCUUNIIUHbI:

Jlabopatopus (onsa npoBegeHnst 3aHATUNA NTEKLMOHHOTO
TMNa, TEKYLLLEro KOHTPOSIS N MPOMEXYTOYHON
aTTectauum)

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
ayn. 30

CneuvanusmpoBaHHas mebenb, HoyToyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
NnepeHOCHON 3KpaH Ha wrtatuee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 ot 30.04.2019
LibreOffice (6ecnnatHoe wn/unu ceobogHoe MO
(nvuenawns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/vnm cesobogHoe MO

(nvueHawus: https://get.adobe.com/ru/reader/
legal/licenses)

lMomelleHne ANSa XpaHeHUs U NPOGUNAKTUYECKOrO
obcnyxuBannst y4ebHoro obopynoBaHus
r.BopoHex, nnowanb YHuBepcutetckasa, 4.1, nom.l,
ayn. 31

HoyTt6yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHO 3KpaH Ha LTaTuBe
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6becnnatHoe n/unu ceobogHoe MO
(nvuenawus: https://www.libreoffice.org/about-




us/licenses/)

Adobe Reader (6ecnnatHoe u/vnu csoboaHoe O
(nvueHsus: https://get.adobe.com/ru/reader/
legal/licenses)

AyanTtopus Ans caMocTosTenbHOW paboTbl.

r. BopoHex, nnowaab YHusepcutetckas, A.1, nom.l, CneumnanusmpoBaHHas mebenb, komnbioTepbl Pentium-
aya. 5071 I, 1 (10 wT.), 06 beANHEHHBbIE B NOKanbHYO CETb C
BO3MOXHOCTbH NOAKNIOYEHUS K ceTU «MHTepHeT».

19. OueHo4HbIe cpeancTBa Ansd npoBeneHusA TeKymeﬁ n npome)KyTquoﬁ aTrectauuun

MopsiAoK OLIeHKM OCBOEHMSI 0byYatoLmmMmcs y4ebHOro Matepuana onpegensiercs
cofepxaHueM criefyoLmx pasgenos AUCLMNNNHGI:

HanmeHoBaHue WHgukaTop(bl
,-’,\},%, pasaena AMCLMNAHLI K?_m';?;?'* Atﬂimmeﬁlﬁlﬂ) OueroHele cpencTaa
(moayns) KoMneTeHUnn
1. Tembl 1-5 MK-2 MK-2.4 CobecenoBaHue
2. Tembl 1-5 MK-3 MK-3.1 CobecepoBaHue
MK-6.6
3. Tembl 1-5 MK-6 MK-6.7 CobecepoBaHue
MK-6.8
4. Tembl 1-5 MK-7 MK-7.3 CobecepoBaHue
lMpomexyToyHasa aTTecTaums MyHkT 20.2.1
dopMa KOHTpONs - 3a4eT Bonpochl k 3a4eTy

20 TwvnoBble oOULEHOYHbLIE CcpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywmin KOHTPOSb YCNeBaemMocTu
KoHTponb ycneBaemocTy No ANCUMMNIIMHE OCYLLECTBASAETCA C MOMOLLBIO CreayLWmMX OLEHOYHbIX
CpencTs:
[MpaKTMKOOPNEHTUPOBAHHbIE 3adaHnsi, cobecegoBaHve

1.lNoka3aTb NPON3BOACTBEHHbIE 3adayvyu/VHAMKATOPbI MOMNOXNUTENbHOW NPakTUKN paboThl
no 3aesepLieHuto atana Pr1 npu:

- 3arpy3ke TBC u NC CY3 akTMBHOW 30HbI peakTopa;

- 3anOfIHEHWN TENMOHOCUTENEM aKTUBHOWM 30HbI U 1 KOHTYpPa;
- npu cbopke peakTopa;

- Npu pasorpese 1 KOHTypa 1 npoBefeHnn N'M 1 n 2 KOHTYpOB;
- NpoBeAEHMN UCMbITAHUIA B MOAKPUTUHECKOM COCTOSIHUM;

- BbIBEOEHUN peakTopa B KpUTUYECKOE COCTOSIHUE;

- npoBegeHnn HOW akTMBHOWM 30HbI peakTopa;

- npoBegeHmn HOU cuctemnbl ynpasneHna n sawmtol (CY3);

- NpoBeAEHMUN UCMbITaHU NO NpPoBepke PYHKUMIA CUCTEM BHYTPUPEAKTOPHOrO KOHTPOSS
CBPK;

- NpoBeAEeHUU NCNbITAaHUW NO NPoBepKe PYHKUMIA KaHanos annapaTypbl KOHTPONS
HenTpoHHOro notoka (AKHIT);

- NpY NPOBESEHUN U3MEPEHUN 3PADEKTUBHOCTU BMONOrMYECKON 3aLunThl?
YpoBeHb

Kputepumn oueHnBaHnsa KoMneTeHLumin ccopmmpoBaH LLikana oueHokK
HOCTU




KOMMNeTeHLNN
OOyyvatowmncs AeMOHCTPUPYET MNOMHOe CcooTBeTCTBUE | [To8bIWEHHBIU 3aymeHo
3HaHWI, YMEHUI, HaBbIKOB MpUBEAEHHbIM B Tabnuuax ypOB8€eHb
nokasatensimM, cBoboaHO onepupyeT NpUoGPETEHHBIMU
3HaAHUAMM, YMEHUSAMW, MNPUMEHSET WX MpPU  PeELUEHUM
npakTUyeckmx 3agay

OOyuvarowmncs gemMoHCTpUpYyeT COOTBETCTBUE 3HAHWUW, ba3soenbilti
YMEHWI,  HaBbIKOB  MPUBELEHHBIM B Tabnuuax ypOB8€eHb
rnokasaTtensim, HO [OOMyCKaeT He3HaYUTENbHble OLLMOKM,
HETOYHOCTW, WCMbLITbIBAET 3aTPYLHEHUS NPU  peLleHun
NnpakTU4eckmMx 3agay

O6yyatoLwmnincss 4emMoHCTpUpyeT HenonHoe cooTsetcTBue | [Topozoskili
3HaHWI, YMEHMWI, HaBbIKOB MNpUBEOEHHbIM B Tabnuuax ypOB8€eHb
rnokasaTtensiM, LOMNyckaeT 3Ha4yuTerlbHble OWMOKN npu
peLleHnn NpakTU4eckMx 3agay

OO6yuvatowmincss OemMOHCTpUpyeT SIBHOE HeCOOTBETCTBMUE - HeszaumeHo
3HaHWI, YMEHWI, HaBbIKOB NpUBEOEHHbIM B Tabnuuax
nokasarensim

20.2 NMpomexyToyHas aTrectauus

MpomMexyToyHas aTTecTauus No AUCLUNIMHE OCYLLECTBNSETCA C MOMOLLBHO CNeayoLLmMX
OLIEHOYHbIX CPeacTB:

CobecegoBaHue no bunetam K 3advety

20.2.1. Nepe4yeHb BONPOCOB K 3a4eTy

1. HasBaTtb nepedeHo cuctem un obopygoBaHusa, HeobxoauMbIX Ans npoBeaeHuns
P13MYECKOro nycka peakropa u AOKYyMEHT, NOATBEPXKAAIOLLNN rOTOBHOCTL?.

2. [datb onpegeneHne «3tana duamyecknm nyck», «Pusmyeckmn Nyck peaktopar», «SgepHo-
onacHble paboTbl» Ha ASC?

3. HaseaTb nogatanbl «PU3nyeckoro nyckay.

4. HasgaTb [ocTaTouHble ycroBust Ans obecneyeHus pagnaumoHHon 6e3onacHocTu nepen
nogatanom b-1 cmanyeckoro nycka?

5. HasgaTb AocTaTtoyHble ycrioBus Ansi obecneveHns paguaumoHHon GesonacHocTu nepen
nogatanom b-2 cmanyeckoro nycka?

6. Nepeuncnutb Hanago4Hble paboTbl N UCNbITaHUA Ha nogaTtane b-17?

7. Nepeuyncnutb HanagoyHble paboTbl N UCNbITaHUA Ha nogaTtane b-27?

8. HasBaTb HOpMaTMBHbIE W pPeErnameHTUpYyLME OOKYMEHTbl Mo obecnevyeHuto saepHom
6e3onacHoCcTM Npu NnpoBeaeHun M3nNYEeCKoro nycka peakropa?

9. OObACHUTL PUIMYECKUI CMbICIT NOoAAEpXaHUA  KOHUEHTpauum OOpHOM KUCNOTbI B 1
KOHTYype?

10. HasBaTb oOpraHu3auMoHHble Mepbl No obecneveHutio spgepHon 6Ge3onacHoCTU npu

npoBeaeHUn U3nM4ecKoro nycka?



11. HasBaTb TexHuyeckme meponpuatTna no obecneveHuto sgepHonm 6Ge3onacHoCcTM  wm
06 BACHUTDL NX PU3NYECKUI CMbICN?

1.06bscHUTE Nnopsaaok nogbema OP CY3 B kpuTnuveckoe coctosHmne?

2. MNepeuncnuTb 3anpeTHble onepauuu, Bbi3biBalOLME M3MEHEHME PEaKTUBHOCTU aKTUBHOM
30HbI?

3. MNepeuncnutb ycrnosusi HapyleHns sgepHon 6esonacHocTU M nepesoda PY B coctosHue
«ropsayvee»?

4. O6bAcHUTb Lenb npoBepkn CBPK B yactu kOHTpona Temnepatypbl TennoHocutens 1 k?

5. O6bAcCHUTL Kakue pekomeHgauun npeactasutb B [NTK n CBPK ana ynydvweHus 3anaca go
Kpusnca TtennoobmeHa, BOCCTAHOBMEHMSI 3HEProBblaeneHnss U KoHTponst nogorpeBa TBC
aKTMBHOW 30HbI?

6. HasegaTb gonyctumble TennoBble notepu ¢ obopyaoBaHus PY, Bkoyas naponpoBoAbl A0
naposoro apmartypHoro 6noka ([MAB) B okpyxatowiee NpocTpaHcTBo B pexume c/6e3 CIMOT?

7. HasBaTb cymMmMapHyto TenNO0eMKOCTb MeTanna u tennoHocutens 1k (MUK v KO), nutatensHon
Boabl, MeTanna u napa 2 k ot " go NMAB He Bkntovas CMNOT?

8. YkaszaTtb KI'C peakTopa, paboTtatowmx netenb 1 k n KI'C Tl Ha paboTtatowen netne

9. OB6bsACHMTb, kak nponssoanTcs obkatka CY3?

10.Mpn Kaknx pexumax npoBOAUTCA aHanu3 paboTocnocoOHOCTM M OOCTOBEPHOCTU
WHOpMaUUKN KaHanoB KOHTPONS TemnepaTypbl TennoHocuTtens 1 KOHTypa npwu npoBepke
CBPK?

1. HasBaTtb yCcnoBus BbIBOAA peakTopa B KpUTUYECKOe COCTOAHME?

2.HasBaTb gonycTumble OTNIMYMSA MNoKaHanbHbIX nokasaHun AKHI1 B guanasoHax OW, MO v
nepekpbITUe gManasoHoOB KOHTpoONA?

3.06BbACHMTL Hanaaky paboTocnocobHOCTM KOHLEHTpAaTOMEPOB BGOPHOWN KMCMOTbI?

4. HasaTtb oyHKUNKN KOHTPOIS cocTosiHus PY CBPK?

1. O6bACHUTL Nopsaok nepexoga m3 paboTbl annapaTypbl dumamyeckoro nycka (APl1) Ha
ONoKn oeTeKkTMpPOBaHUA annapaTypy NporpamMmmMHo-m3ameputensHoro komnnekca (ArNmK)?

2. O6bACHUTL YynpaBfieHNe U KOHTPOSb PeaKkTUBHOCTbIO aKTMBHOW 30HbI B nepuopg nepexoa
Ha AIMNK?

3. HasBaTb nepeyeHb KOHTPOMMpPYEMbIX MapamMeTpoB M CpeAcTBa KOHTpONa B nepuog
nepexoga c A®l Ha AMNUNK?

4. O6BACHUTbL NOPSAOK MOABEMA MOLLHOCTM peakTopa W KOHTPons nokasaHum no AKHIM?

5. O6bACHUTL MO KaKoMy KpUTEPUIO onpeaensaT 3addeEKTUBHOCTbL B1oONornyeckomn 3awmnTol?

6. O6bacHUTbL ycnoeus paboTtocnocobHocTu (cuenneHHoctn) OPCY3 ¢ npusogamn?

7. OBbACHUTL YCNoBMs 3aMepa MakCMMasibHO-AOMYCTUMbIX TOKOB  MOHM3ALMWOHHbBIX Kamep,

NOOKIMKOYEHHbIX K U3MepUTendam peaKTl/IBHOCTVI?



8. O6bACHUTL ycrnoBusi onpedeneHnss TemnepaTypHoro KoadpdpuumeHta peakTUBHOCTU U
AonyctumMasi norpeLHocTb?

9. Ob6bsacHUTL ycnoBus onpeaenenns 6apomeTpudeckoro koadpduumeHTa peakTMBHOCTM U
AonyctumMasi norpeLHocTb?

10. O6BACHUTL YyCNoBUS onpeaenieHNa MOLWHOCTHOMO KO3dhdULUMEHTA peaKTUBHOCTN?

11. OBBACHUTL MpPU KaKUX YCIOBUSX NPOM3BOAUTCA perynupoBka  kaHanosB AKHI B
AnanasoHax AW, MO n paboyero norapugpmmnyeckoro amanasona (PO1)?

12. MNepeyncnuTb KpUTepun ycnewHoctn 39 EeKTUMBHOCTU OpraHoB perynupoBaHua CY3 u
aCUMMETPUN Pa3MHOXaKLLMX CBOMCTB aKTUBHOM 30HbI?

13. O6BbACHUTL NOpPAAOK onpeaeneHns adgekTnsHocTu rpynnel YM3. Kputepun ycnewHoctn?
14.  OB6bACHUTL NPUHUMN  onpedeneHns  UHTerpanbHbiX W AnddepeHumanbHbIX
adpdekTnBHocTen ynpasnsawowmx rpynn OP CY3, norpyxaembiX U U3BfnekaemMmbix B LUTATHOM
nocrnegoBaTenbHOCTU N 3HAYEHUN KOIPPULMEHTOB PEAKTUBHOCTU MO KOHLEeHTpauun 6opHomn
KMCNOTbI B peakTtope?

15. OOBACHUTL KpUTEPUU [OOCTOBEPHOCTM  KOHTPOMSA  TENSIOTEXHUYECKUX MapamMeTpoB

peaKkTOpPHOW YCTaHOBKM

YpoBeHb
Kputepumn oueHMBaHNSE KOMNETEHLWIA chopmmpoBaH LLikana oueHok
HOCTU
KOMMNeTeHLUN
OO6yuvatowmincs AeMOHCTPUPYeT MNorHoe cooTBeTcTBUe | [1o8biIleHHbIl 3aumeHo
3HaHUN, YMEHWN, HaBLIKOB MpMBEAEHHbIM B Tabnuvuax YPOBEHb
nokasaTtensm, cBo6OAHO onepupyeT NpUobpETEHHBbIMU
3HaHUSIMK, YMEHUSMU, TMPUMEHSIET WX NPU  peLUeHUU
npakTU4ecknx 3agad
Ob6yvarowmnca OeMOHCTPUpYyeT COOTBETCTBME 3HaAHWUM, basosnblli
YMEHWUA,  HaBblKOB  MNPUBEAEHHbIM B Tabnuuax yPOBEHb

rnokasaTensiM, HO [OOMycKaeT He3HauYUTernbHble OLLUWOKM,
HETOYHOCTW, WCMbITbIBAET 3aTPyAHEHUs NpPU  peLleHun
npakTU4eckmx 3agay

O6yyaroLwmnca emMoHCTPUpYeT HEMosiHoe COOTBETCTBMUE lNopozoenili
3HaHUA, YMEHWWA, HaBbIKOB MpUBEAEHHbIM B Tabnuuax yPOBEHb
nokasatensm, [OOMyckaeT 3HauuTeNbHble OwWunbkn npu
peLleHnn NpakTUYeckmx 3agay

O6yuvarowmnca OemMoHCTpUpyeT SBHOE HECOOTBETCTBUE - HesaumeHo
3HaHUA, YMEHWIA, HaBbIKOB MPUBEAEHHbLIM B Tabnuuax
nokasatensm

MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEHNEM O MPOMEXYTOYHOM
aTTecTauum oby4aroLLmMxcs No nporpammam BbicLLero o6pasoBaHus.



nK-2
FOTOB K CO34aHMI0 HOBbIX METOZOB pacyeTa COBPEMEHHbIX (PU3NYECKMX YCTAHOBOK M
YyCTPOWNCTB, pa3paboTke METOA0B perncTpauum MOHU3MPYOLWNX U3MYyYeHUI, METOL0B OLEHKU
KONMYECTBEHHbIX XapakTepUCTUK SAEPHbIX MaTepmuanos

I'IepetleHb 3agaHuMK ans npoBepKu C(bOpMMpOBaHHOCTVI KoOMneTeHUNU:

1. Ckonbko TBC BxoasT B coctaB A3 peakTopa?
1. 163
2.12
3. 1080
4. 254

2. Kak 3akpenneHbl TBOJ1bl B guctaHunoHupyowmx pewetkax YTBC?
1. MpurKpenneHbl C NOMOLLIbKO CBAPKM TOMNBKO K LIEHTpanbHOW peLueTke
2. [Mocagkow ¢ HaTSArom, UCKI4YaroLwen nepemMeLleHme
3. C BO3MOXHOCTbLIO NepemMeLleHuns
4. C noMoLLb0 CBapKK

3. KakoBa porb perynupytoLlero krnanaHa?
1. Ana cHabxeHnst TypOuHblI Napom
2. ina uameHeHnA pacxoga napa B TypouHy
3. lns obecneyeHuns NNOTHOCTW 3aKpbITUA AOCTyna napa B TYpouHy
4. OTcekaTb 4OCTYN napa B NPOTOYHYIO YacTb TYPOMHbI

4. CKONnbKO CTyneHen UMeeT UMMYIbCHbIA HACOC CUCTEMbI PerynnpoBaHma?
1.1

PN
AWN

5. CKOnbKO aBapuiHbIX YNIOPOB YCTAaHOBIEHO B panoHe anektpoasuratens MNH?
1.2

hown
OF w

CKONbKO CTPaxoBOYHbIX TAr yCTAHOBMEHO B panoHe anekTpoasuratens NUH?
1. OTcyTCTBYIOT

2
3
4

7. 3akoHuunTe gpasy: «CenapaynoHHbIe YCTPOMUCTBA COCTOAT M3 NAKETOB BOSTHUCTOM
dopMbl. KOHCTpYKUMSA nakeTa BKNOYaeT B cebsi yCTaHOBMEHHbIV 3a Xarto3n NapoBou
AblpyaTbii NMCcT. OH NpegHasHaveH ans...»

1. Ina npegoTBpaLleHnsa nonagaHus BAa)XHOro napa B NapoBOW KOMNSEKTOP
2. [ina BbipaBHUBaHUA NOJien CKOpPOCTen napa

3. [Insa BbipaBHMBAA NapOBOW HArpy3Ku

4. [1na okoHYaTenNbHOW OCYLLKM Napa

8. Kakve aBapunHble curHanbl LWYTHUPYIOTCS C BbIAEPXKKOW NO BPEMEHN?
1. Ot AKHIT mowHOCTE MeHee 75% OT HOMUHaNbBHOM



A OWN -

A OWON-

1

2. Ot AKHI mowHocTb MeHee 5% OT HOMUHaNbHOM
3. Mo coctosiHuro M'UH 1,2,3,4
4. Bce aBapuiiHble cUrHanbl LWYHTUPYIOTCA C BblAEPXXKOM BpeMeHun 5 unn 50 cekyHg

9. 'oe pacnonoxeH NPy>XnHHbIN 610K, o6ecnevmBaroLLMn BO3BPAT B UCXOOHOE MOSIOXEHMe
noaBwXHOro nontca?
1. B HMXHEN YacTu HecyLen Tpybbl
2. Ha Hecywen Tpybe
3. B BepxHen YacTu HecyLen Tpyobl
4. B paoHe HenoABUXXHOIoO Nosroca 3anuparoLero MmarHuta

10.Kakyto MoLwHocTb noTpebnsaeT oguH 6nok TOH B HOMUHanNbHOM pexume KO7?
1. 90 kBT
2. 85 kBT
3. 95 kBT
4. 125 kBt

11.Ha3zoBwuTe, ka Koi rpynne o6opyaoBaHMs OTHOCUTCS KOPMYyC peakTopa

. Krpynne B

. krpynne C

. Krpynne A
.krpynne AuB

12.Ecnn nocTpagasLUmMiA NPOAOMKaeT conpmKkacaTbCsa C TOKOBEAYLUMMM YacTAMUN Kakme
AENCTBUA OOIMKHbI ObITb NPEANPUHATBLI NTMLIOM, OKa3biBaloLLMM NOMOLLb B NEPBYIO
oyepenb?

. HemeaneHHo BbI3BaTb CKOPYHO NMOMOLLb

. BbIcTpO ocBOGOAUTL NOCTPaAaBLUEro OT AeUCTBUS INIEKTPUYECKOro Toka
. HemeaneHHo 40NoXnTb MacTepy UM HavanbHUKY Liexa

. OTKNIOYNTb NUTaHUE TOKOBeAYLLEN YacTu

13.Kak oka3sbiBaTb NepBYyH NOMOLLb NpK NonagaHny eaKon LLIeNoYn ee NapoB B rnasa.

. MpombITb 6oMnbWNM KONMYecTBOM BoAbl B TedeHne 10-15MunyT
2.
3.

MpombITb BOAOW B TedeHnn 5 MuHyT. N genatb npumoykun ns 10%-Horo pactesopa nuT.
[MpombiBaTh rnasa 6onbLwnM KONMYecTBOM BOAbI, a 3aTeM 2%-HbIM pacTBOPOM BopHOW

KUCIOThbI.

4,

Pa3aBuHYTb BeKM M NPOMbITL rfa3a NnoA cTpyen XOnoAHOW BoAbl OT HOCA K HapyXu

rnas. BbiaBaTb ckopylo nomMmoLyb

A WON-

A OON=

14.0Onpegennte, Kakne na xapakrepuctuk HE cootseTcTtBytoT Tvny naporeHepatopa [B-
100

. C norpy>xeHHbIM gblpyaTbiM INCTOM

. C cuctemon npuHyAUTENbHON LUPKYNSALMK KOTNOBOW BOAbI
. OgHokopnycHoM

. Fopu3oHTanbHbIN

15.YKaxuTe, K Kakon rpynne ynsioTHEHUM OTHOCUTCS ynnoTHeHne Bana MLH-195

. KoHTaKkTHblIe-TOpLUEeBbIe-rmapognHaMmmyeckme
. BeckoHTakTHbIe LeneBble

. KoHTakTHble-canbHUKoBbIE

. KoHTaKkTHO-TOpLUEBbIE-TMAPOCTaTUYECKNE



MNK-3
CnocobeH K co3gaHuto TeopeTn4eCknx N MaTemMmaTn4eCKkmnx Mogenen, onncbiBaloLWmMX (bVI3I/IKy
KMHETUYECKMX ABFIEHUN UMK npoueccChbl B peakTopax, yCKOpUTenax

MNK-6
CnocobeH caMoCTOATENBHO BbINOMHATD SKCrnepunmMeHTalibHble Ui TeopeTn4eckmne
nceregosaHnAa and peweHna HaydHbixX 1 Npon3BoACTBEHHbIX 3aady C UCMOJIb30OBaAHUEM
cospemeHHon TEXHUKN N METOOO0B pacyeTa N nccrnegosaHnd ¢ ontMuMm3nposaHmMeEmM MeTooB
nccrnegoBaHuA

MepeyeHb 3agaHnK ana npoBepkun cPOpMUPOBAHHOCTN KOMMETEeHLUU:

1. [JawnTe onpeaeneHMe akTUBHOWN 30HE U OTpaXkaTerto.
AKTUBHas 30Ha — 3TO YacTb peakTopa, B KOTOPON MOXET NpoTeKkaTb caMonoaaepknusatroLascs
LuenHas peakuuns geneHnsa. Matepuansl, NpUMbIKaOLLME K aKTUBHOW 30HE 1 BO3BpaLlatoLme
4YacTb YXOOALWMUX N3 HeEe HEUTPOHOB 06paTHO, B COBOKYNHOCTMN 06pa3ytoT oTpaxaTerb.

2. PacckaxuTte npo OCHOBHblI€ 0COGEHHOCTU HEUTPOHHOWN peaKkLUKn AeNeHUs.
OCHOBHblEe OCODEHHOCTM HEMTPOHHOW peakuun geneHns: a) obpasoBaHmMe OCKOSKOB AENEHNS;
0) obpasoBaHme HOBbIX CBODOAHLIX HEUTPOHOB NMpY AeNeHUN; B) paanoaKkTUBHOCTb OCKOJSTKOB
aeneHus, obycnaenuearoLlas nx gansHenwme TpaHcopmaumm K 6onee yCTonymBbIM
obpasoBaHunsaM, 13-3a Yero BO3HUKaEeT psg NOOOYHbIX 9PAEKTOB — KakK MO3UTUBHbLIX, MOMNE3HbIX,
TaK U HeraTMBHbIX, KOTOpble crieagyeT ob6a3aTenbHO Y4MThiBaTb NPU NPOEKTUPOBAHNN,
NOCTPOMKE M IKCMyaTaumm 90epHbIX PeakTOpOoB; ) BbICBODOXAEHNE SHEPTUN NPU OENEHUN —
rmaBHOE CBOWCTBO peakuuu geneHuns, no3sonsiLiee co3gartb dHEPreTUYECKUN SaepHbIn
peakTop.

3. OawnTe onpeaerneHune NAIOTHOCTU NOTOKA HEUTPOHOB.
[MNOTHOCTb TOKa HEMTPOHOB — 3TO BEKTOP, MOAYI1b KOTOPOro YNCNEHHO PaBEeH Pa3HOCTU Yucen
HENTPOHOB, EXXeCEKYHOHO NepecekarLwmnx eAMHUYHYHO NITOCKY0 NNOLWaaKy, nepneHamKynspHyo
HanpaBrieHMo 3TOro BEKTOpa, B ABYX NPOTUBOMNOJSIOXHbLIX HanpaBneHnsax

4. YT0 TaKoe NoKonieHne HeMTPOHOB U 3hpheKTUBHbLIN KOIPDMLNEHT pasMHOXKEeHUA
HEUTPOHOB.

[MokoneHne HENTPOHOB B peakTope — 3TO COBOKYNHOCTb HEMTPOHOB, POXAAeMbIX B aKTUBHOM
30He peakTopa O4HOBPEMEHHO UMN B OYEHb KOPOTKUI (MO CPaBHEHWUIO CO BPEMEHEM UX
cB060OHOrO CyLEeCTBOBaHMS) NPOMEXYTOK BPEMEHWN.
BenunuuHa, npeacraesnsowasa cobom OTHOLWEHME YMCEeN HEUTPOHOB pacCMaTpPMBaEMOro n
HernocpeacTBEHHO NpeLecTBYHOLLErNO eMy MOKONEHNN, Ha3biBaeTCs 3P EKTUBHBIM
KOS(hPULIMEHTOM pasMHOXEHUS HENTPOHOB B peakTope.

5. [lanTe onpeageneHne BHELWHEro u BHyTpeHHero 6nok-acdekra.
O dDEKT YyMEHBLUEHMS MAOTHOCTM NOTOKA TEMMOBbLIX HENTPOHOB NPU X Anddy3nm B
3ameanuTene no HanpasSiEHUIO K TONAMBHOMY 610Ky, 06YCrOBNEHHbIV NOrnoLwarLLnuMm
CBOMCTBaMM pearnbHOro 3aMmeanuTens, HasbiBaeMbli BHELLHUM BNoK-3dhdeKTOM.
OhpekT Bonee 3HaUNTENBHOIO YMEHbLUEHNS MAOTHOCTU NOTOKA TEMNSOBbLIX HEMTPOHOB MPU MX
anddysmm oT nepudepumn K ocun ToNNMBHOIO 6roka, onpeaensieMblin CUNbHbIMA
nornoLarLwmMMmm CBOMCTBAMU TONIMBHOIO Bi0Ka, Ha3biBaeMbli BHYTPEHHUM BMOK-3chdekToMm.



	- формирование умения по обеспечению мер безопасности при выполнении ЯОР с использованием современных технологий;
	- приобрести навыки по организации выполнения ЯОР;
	- приобрести навыки достоверного контроля измерительных каналов  основных технологических параметров РУ и каналов контроля параметров для формирования сигналов защит, расчетов мощности реактора и энерговыработки;
	- приобрести навыки регистрации значений мощности реактора по каналам измерений в диапазонах диапазона источника (ДИ) и пускового диапазона (ПД)
	- приобрести навыки к оформлению отчетно-сдаточной документации по окончании ЯОР по достижению критериев успешности.
	Задачи учебной дисциплины:
	- объяснить/перечислить требования готовности систем и оборудования на этапе «Физический пуск»;
	-дать определение «Физический пуск», «Физический пуск реактора», «Ядерно-опасные работы»;
	-перечислить требования безопасности по каждой программе испытаний при выполнении ЯОР;
	- объяснить порядок выполнения работ при первой загрузке штатной активной зоны ТВС, ПС СУЗ и заполнение реактора раствором борной кислоты необходимой концентрации.
	- объяснить проверку качества установки  блока защитных труб (БЗТ);
	- объяснить критерии успешности виброшумового контроля, контроля теплогидравлических характеристик ВБ и шахтного объема реактора.
	- объяснить критерии успешности проверки достоверности контроля основных технологических параметров РУ;
	- объяснить проверку работоспособности и достоверности информации и расчетных каналов контроля теплоносителя 1 контура СВРК АЭС.
	- объяснить какие рекомендации представить для улучшения запаса о кризиса теплообмена, восстановления энерговыделения и контроля подогрева ТВС.
	10. Место учебной дисциплины в структуре ООП:
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:


