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PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

AJ'IFOpI/ITMI/BaHI/IfI 3aJla4 OHCPIrCTUKU

Hanpagnenue: 14.04.01 SAnepnas sHepreTka u Teropu3uKa
[Ipoduns: HrdpoBoit THKUHUPUHT B AaTOMHOM SHEPTETHKE
Ksanudukamms Maructp

r. Kazanp, 2022


Asus


Pabouas nmporpamMma AUCHMILTUHBI «AJITOPUTMU3ALMS 3a/1a4 SHEPTETHUKNY pa3padoTaHa
B coorBeTcTBUU ¢ PI'OC BO no nanpasienuto noaroroBku 14.04.01 Anepnas snepretrka u
terodusuka (npukaz Munoopuayku Poccuu ot 27.03.2018 1. Ne 214)

[Tporpammy paszpabortain(u):

JIOLICHT, K.T.H. Abaces [10.B.

[IporpamMma paccMoTpeHa U 0J00peHa Ha 3acelaHWH BBITYyCKAIoNeH Kadeapbl ATOM-
HBIC ¥ TEIUIOBBIC JICKTPUYCCKUE CTaHIMHU, MpoTokoa Ne 3-22/23 or 28.09.2022 r.

3aB. kadenpoit ATOC UYuuupona H./I.

[Iporpamma ogo0peHa Ha 3acelaHuy METOJUYECKOTO COBETa MHCTUTYTa TeruiosHep-
retuky, mporokoia Ne 2 ot 11.10.2022 .

[Ipencemarens MC UTO I'anonenko C.O.

[Iporpamma npuHsiTa pelieHueM Y YEHOTO COBETa MHCTUTYTA TemIo HEPreTHKH,
nportokonn Ne 2 ot 11.10.2022r.



1. Iean, 3a0a4M ¥ IVIAHUPYEMbIe Pe3yJbTATHI 00y4eHHs 110 TUCHUILTHHE
[lenpr0 OCBOEHUS AMCIMIUIMHBI «AJITOPUTMHU3ALMS 330a4 SHEPIETHKW» SIBISIETCS
¢dbopMupoBaHHE KOMIETEHIINI B 00JACTH SKCILTyaTallid aTOMHBIX AJIEKTPUYECKUX CTaHITH.

3az:aanI/I JUCHTUITIIMHBI SABJIAIOTCS C(bOpMI/IpOBaTL MpCcaACTaBJICHUC O crocobax pe-
IMCHUAX 3a1a4 IIpU paC‘IéTHHX HCCIICA0OBAHUAX TCIINIOBBIX CXCM ADC.

Kommerenmmu, ¢opmupyemble y OOyJarOmIMXcs, 3alUIaHUPOBAHHBIE PE3YJIbTATHI
00y4eHHS TIO0 TUCITUTIIMHE, COOTHECEHHBIC C MHIUKATOPAMH JTOCTHKCHHUS KOMITCTECHITH:

Ko n HaumeHnoBanue
KOMIIETEHIINU

KOI{ N HAUMCHOBAHHC WH/IHUKA-
TOpa JOCTHIKCHUS KOMIICTCHIINH

3armiaHupOBaHHbBIE PE3YJIbTATH O0YUCHUS
10 TUCIUILIMHE (3HATh, YMETh, BI/IETh)

ITpodeccuonanpupie komnerenuu (1K)

[IK-1. Bnageer wmerona-
MU MOJICTTUPOBAHUS
IIPOIIECCOB M 3JIEMEHTOB
B TEXHUYECKUX CHCTEMaX

ADC

IIK-1.1. Bnageer cOBpeMEHHBI-
MU HH()OPMAIMOHHBIMUA T (-
POBBIMH  TEXHOJIOTHSIMH, TIPH-
MEHSEMBIMH B TIPOIECCE MPOU3-
BOJCTBAa TEILUIOBOW M 3JIEKTPH-
YECKOW DHEPruM C MCIOIh30Ba-
HHEM SJICPHOTO TOILIMBA

3name: MHPOPMAIMOHHBIE U HHU(POBBIE TEX-
HOJIOTUHM, IPUMEHSEMbIE B IPOLECCE MPOMU3-
BOJICTBA TEILJIOBOM U 3JIEKTPUUYECKON SHEPIUH C
UCIIOJIb30BaHUEM SIIEPHOTO TOILIMBA

Ymemv: mnpumeHats UHPOPMAIMOHHBIE U
U(PPOBBIE TEXHOJIOTUH, TIPUMEHSIEMBIE B TPO-
Hecce IMPOU3BOJCTBA TEIUIOBOM U AJIEKTpHUYE-
CKOIl SHEpruu ¢ HCHOIb30BAHUEM SJEPHOTO
TOIUIMBA

I1K-1.3. CrtocobeH  MCIOJIB30-
BaTh MAKEThl MPUKIAJHBIX MPO-
rpaMM  JUIS  MOJCIUPOBAHHUS
TEXHOJIOTUYECKHUX TPOIECCOB U
DIIEMEHTOB B TEXHUYECKUX CH-
cremax ADC

3Hamb: METOIWKH MOJCIUPOBAHUS M pacuera
TEXHOJOTHYECKHUX MPOILECCOB M DIIEMEHTOB B
TexHn4Yecknx cuctemax ADC
Ymeem:monenupoBaThTeioBbie cxeMbl ADC
Bradems: HaBbIKaMH MOJCIHUPOBAHUS M pac-
YyeTa TEXHOJIOTHYECKUX MPOLIECCOB U DJIEMEH-
TOB B TeXHUUECKUX cucreMax ADC

2. Mecto aucuuniannel B crpykrype OITOII

JucruminHa «ANropuTMH3aIvsa 3aad dHEPTeTUKW» OTHOCUTCA K dYacTh, (POPMUPYEMOM

Y4aCTHHKaMHU O6paSOBaTeJ'IBHBIX OTHOIICHUI yqe6Hor0 IUIaHa II0 HAIIPaBJIICHHUIO ITOAT'OTOBKH

14.04.01 SnepHas sHepreTrKa U Teraopu3nKa, u3ydaercs Ha 2 Kypce B 3-OM cemecTpe.

Kon kommnieren- | [IpeamectByromue Tucuuiuinabl (Moaynn), | Tlocneayrompe TUCIUIUIMHBI (MOTYIIN ), TIPAK-
UM npaxktuku, HUP, np. tuku, HUP, np.
VK-1: TIK-1 CocTosHME U IEPCIIEKTUBBI Pa3BUTHS IloaroroBka Kk mpoueaype 3alluThl U 3aIIUTa
’ ATOMHOW SHEPIreTHKU BBIITYCKHON KBaJM(UKAIIMOHHON pabOThI
MK-1: TIK-2 TexHonornueckne CXeMbl aTOMHbBIX 3eK-  |[loaroroBka k mpoueaype 3amuThl U 3alluTa
’ TPUYECKUX CTAHIIMI BBITTYCKHON KBATM(UKAIIMOHHON PaOOTHI
IloaroroBka k mpouenype 3allUThl U 3aIIUTA
[IK-1; [IK-2  |SInepHble S5HEPreTHUECKUE PEaKTOPhI g N poueayp o -
BBIITYCKHOW KBAJTH(PHKAIMOHHON paboThI
MK-1: TIK-2 Cucremsl ynpaBieHus U 3aluThl 000pyno- |[loaroroBka k mporenype 3aluTbl U 3alluTa
’ BAHUS PEAKTOPHOI'O OTAECICHUS BBIITYCKHOW KBAJTH(HKAIMOHHON paboThI
MK-1: TIK-2 CucreMsl ynpaBiieHuUs U 3aI0ATHI TapoTyp- ([loaroroBka k mpouenype 3allUThl M 3aIIUTA
’ OMHHBIX YCTAHOBOK ATOMHBIX DJICKTPUYE-  [BBIMYCKHOW KBaJHM(HUKAIIMOHHON paboThI




CKUX CTaHIWI

J171s1 OCBOEHUS TUCHUIIIMHBI 00YYaIOIUNACS TOJKEH:

3HaTh: TEXHOJOTHUIO MPOU3BOACTBA TEIJIOBOW M JJIEKTPUYECKOW SHEPIMU HA ATOMHBIX
AJIEKTPUUYECKUX CTAHIUAX, TEXHOJIOTUYECKUE CXEMbI ATOMHBIX JIEKTPUYECKUX CTAHIIUM.

YMeTh: IPUMEHATh COBPEMEHHBIC IU(PPOBBIE TEXHOJOTHH JUIsl pEIICHUS Hayd-
HO-TEXHHYECKHUX 3a]1a4.

Brnanets: HaBBIKAMH WCIIOJIB30BAHUS COBPEMEHHBIX MHU(PPOBBIX TEXHOJOTHH M TIPO-
rPaMMHO-TEXHUYECKUX KOMIIJIEKCOB.

JIy1st OCBOGHUS TAHHOUM JTUCIMIUIMHBI TPEOYIOTCS, TPHOOPETCHHBIC B PE3YJIHTATE OCBOE-
HUS TPEIIECTBYIONINX AUCIUIUIMH, 0a30Bble 3HAHUS B 00JIACTH €CTECTBEHHOHAYYHBIX JUCIIHU-
IUIMH U OCHOBHBIE 3aKOHBI, METO/Ibl MATEMAaTUUECKOI'0 aHAJIN3a U MOJIEITUPOBAHMUS.

3. CTpyKTypa U coaepkaHue TUCHUILIMHBI
3.1. CTtpykTypa IUCUMILIHHBI

OO6m1ast Tpy10€MKOCTh JUCHUIUIUHBI cocTaBigeT 4 3aueTHbIX(bie) equnull(bl) (3E), Bcero
144 4gaca, u3 KOTOpPBHIX 68 YaCOB COCTABIISIET KOHTAKTHasl paboTa 00ydJarolerocs: ¢ npenojaaBa-
TeNeM (3aHSATUS JICKIIMOHHOTO TUMa 34 4ac., 3aHSATUS CEMUHAPCKOro TUna (MpakTUYECKHUE, Ce-
MUHapCKue 3aHsATus) 34 vac., camocTosTeNbHast pabota o0ydaromierocs - 40 yac.

. Bceero Cemectp
Bug yue6Ho# paboThl 4ACOB

3
OBLIAA TPYAOEMKOCTD JUCHUIIJIMHBI 144 144
KOHTAKTHAA PABOTA OBYYAIOUIET'OCA
C TIPETTOJIABATEJIEM, B TOM unicre: 81 81
JlexumonHble 3aHTHS (JIek) 34 34
[IpakTuueckue 3anstus (Ip) 34 34
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIE- 40 40
I'OC4 (CPC):
[ToaroTroBka K MPOMEKYTOYHOU aTTecTallud B (hopMme: 36 36
HK3aMeHa
®OPMA [TPOMEXYTOYHON ATTECTALIUU 5 5
(D — hK3ameH)




3.2. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3jejiaM U BUIAM 3aHATHH
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1. CoBpemenHoe co-
CTOSIHUE W TEHJCH-
U pa3Butus Tten-| 3 | 6 10 10 26 [TIK-1.1| 1-4 |C6bc 10
JOBBIX CXEM Mapo-
TypounHbix ADC.

2. Pacuérubie Hc-

cienoBanust Ttemio-| 3 | 20 14 20 54 IK-1.1. 1-3 (K3 30
IK-1.3.
BbIX cxem ADC.
3. OnrumMusanus MK-1.1
CTPpYKTYyphl W mapa-| 3 | 8 10 10 28 1-3 [Cébc 20
IK-1.3.
MeTpoB ADC
DK3aMeH 36 36 9 | 40
utoro| | 34| 34 40 | 36 144 100
3.3. TemaTuueckni MJIaH JeKIMUOHHBIX 3AHATHI
Howmep pas- T . Tpyr1oeMKoCTb,
nena €MBI JIEKIIMOHHBIX 3aHITHN ac.
1 O6mas xapaktepuctuka TerioBbix cxeM ADC. OCHOBHBIE TEXHHUYECKHE 6
pelIeHHs 10 TEIIOBBIM cxeMaM TypooycTtaHoBok ADC
OO011re NPUHIMITEI MOAETHPOBaHUs. MoJienupoBaHue TEIUIOBBIX MpoLec-
2 coB. MojenupoBaHue HEHTPOHHO-(U3MUECKUX TpoleccoB. MoaenupoBa- 20
HUE T'HJIPABINYECKUX MTPOIIECCOB
Onrtnmusanusa cTpykTtypsl u napametpoB ADC. HMcnonws3oBaHue Ipo-
3 IPaMMHOT0 00ecTiedeHus A5l MOACTHPOBAHUS TEXHOJIOTMYECKUX TpoIiec- 8
coB Ha ADC
Bceero 34
3.4. TemaTuyeckni MJIAH NPAKTHYECKUX 3AHATHI
Howmep pas- TpyrnoeMKoCTb,

TeMbl IPaKTUYECKUX 3aHATUN
Jena qac.




JUCITUTLIN-
HBI
1 OcHOBHbBIE TEXHUYECKHE PELICHHSI IO TEIUIOBBIM cXeMaM TYpOOyCTaHOBOK 10
ADC
2 Pacuérnrle nccneqoBanus TEIUIOBBIX cxeM ADC 14
3 Onrumusanus CTpyKTypsl U napamerpoB ADC 10
Bcero 34
3.5. TemaTuyeckni 1jiaH JadopaTOPHBIX padoT
JlaHHbIM BUJT paOOTHI HE MPETYCMOTPEH YU€OHBIM JIAHOM
3.6. CamocTosiTe;ibHAsI padoTa CTyIeHTa
Howmep pa3nena TpynoemkocTsb
P pasit Bun CPC Conepxxanne CPC PyA ’
JUCIUILTAHBI qac.
CamocrosTenbHoe u3y- |Baxueiiimue  ¢yHKIIMOHAIbHBIE  CBOMCTBA
1 yeHue oTaeabHbIX BO- |ADC. KOHCTPYKTOpPCKMH W INOBEPOYHBIN 10
IPOCOB pacyeT TEeIJIOBBIX CXEM.
CamocrosarensHoe u3y- |[Ipumenenne Teopun rpados. Maremarnde-
5 YEeHHE OT/EIbHBIX BO- |CKas MOJIE]b CUCTEMbI pEre€HEePaTUBHOTO I10- 20
MPOCOB JoTpeBa MUTaTEILHOM BObI. Pa3paboTka ma-
TEMATUYECKON MOJIETIH TEIIOBON CXEMBI
Ocob6ennoctu TOC n ADC Kak CIOXKHBIX CH-
creM. Kpurepun 0o60CHOBaHUS MPOEKTHBIX
CamocrosiTenbHOE U3Y- 9
pemeHuid. YueT (pakTopoB HaJeKHOCTH, 0€3-
3 YEHUE OTJIETBHBIX BO- . 10
OTACHOCTH U HKOJIOTHUYECKOTO BO3ACHCTBUS.
IPOCOB
TexHNKO-IPKOHOMHYECKHE 0COOCHHOCTH HC-
M10JIb30BaHMS SJIEPHOTO TOIUIMBA.
Bcero 40

4. O0pa3oBaresibHbIE TEXHOJIOTHU

[Ipu npoBeneHNH y4eOHBIX 3aHATHN HCITOJNB3YIOTCSA TPaJAWIIMOHHBIE 00pa30BaTelIbHBIC
TEXHOJIOTHH: JICKIIMA B COYCTAHUHU C MPAKTHICCKUMHU pabOTaMH, CAMOCTOSITCIIbHOE M3yUCHUE
onpenenEHHBIX Pa3elioB U COBPEMEHHBIC 0Opa30BaTE/IbHBIC TEXHOJOTHUH, HAIlpaBJICHHBIC Ha
oOecrieueHre pa3BUTHS Y O0yUYaIOIINXCS HAaBBIKOB KOMAHIHON paOOThI, MEKJIMYHOCTHOU KOM-
MYHUKAIIUH, IPUHATUS PEIICHUH, JIUJIEPCKUX KauyecTB: (TPYIIOBbIC AUCKYCCHH, aHAJIN3 CHUTY-
anuii ¥ MMUTAIIMOHHBIX MOJECIEH, paboTa B KOMaH/Ie, IIPENoAaBaHe JUCITUIINHBI HA OCHOBE
pPE3yNbTAaTOB HAYYHBIX HCCIENOBAHMA C YYETOM PErHMOHAIBHBIX OCOOEHHOCTEH mpodeccruo-
HaJLHOW JIEATeTbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEN paboToaaTeNeH.

5. OueHuBaHue pe3yJIbTATOB 00yUeHUs!

OrneHuBaHue pe3yiabTaTOB OOYUYEHHS MO AMCLUUIIIMHE OCYyIIeCTBIseTcs B paMkax Oile-
HUBAaHUE PE3YJIbTATOB OOYYEHHS MO AUCIUIUIMHE OCYIIECTBISETCS B paMKax TEKYIIEro KOH-
TPOJISl YCTIEBAEMOCTH, MMPOBOAUMOTO 110 OauibHO-peTuHroBoi cucteme (bPC).

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B TEYEHUE CEMECTPA, BKIIOUYAET:
YCTHBIMOIIPOC.



[Io oxOHYaHWM HU3YyYEHUS! JUCLUUIUIMHBI CTAaBUTCS SK3aMEH, YUUTHIBAsi PE3ybTaThl Te-
KYILIEro ¥ MPOMEXKYTOYHOTO KOHTPOJIS.

OO6001IeHHBIE KPUTEPUU U IIKAJIa OLEHWBAHUS YPOBHSA CPOPMUPOBAHHOCTH KOMIIETEH-
Uy (MHAUKATOpA JOCTUXKEHUS KOMIIETSHIINH) 10 UTOTaM OCBOCHUS IUCIMILIAHBIL:

[Tnanu- O0600IICeHHBIC KPUTEPUH U IITKATa OI[CHUBAHUS PE3YJIbTaTOB O0yUCHUS
eMble- HEYJIOBJIET- OBJIET-
Py A YA XOPOIIO OTJIMYHO
pe3yib- BOPUTEJIHLHO BOPUTEIIHHO
TaThl 00Y-
HE 3a4TEHO 3aYTEHO
YEeHUs
OBEHb 3HAHUU B .
. MuHrMansHO JI011Y- vp YpoBeHbp 3HaHUM B
YpoBeHb 3HAaHUM HUXKE . o0beme, COOTBET-
CTUMBbIl ypOBEHb 3Ha- o0beMe, COOTBET-
[TonHOTa |MUHMMaJbHBIX  TpeboBa-| . CTBYIOIIEM MPOrpaM-
. . HUM, HUMEeT  MEecCTO CTBYIOILIEM MpOrpamme
3HaHUH |HHUH, IMEIOT MECTO TPyOBIe M€, UMEET MECTO He-
MHOI'0 HerpyObIX OIIH- HOJTrOTOBKH, oe3
OIIMOKHU CKOJIbKO  HErpyobIX
00K o1nOoK
OIINO0K
ITponemoncrpupoBa- |I[IpoaemoncTpupoBa-
[TponeMoHCTpUPOBaHBI [HBI BCE  OCHOBHBIC[HBI BCE  OCHOBHBIE
[Ipu pewieHUM cTaHAApT-|OCHOBHBIE YMEHMsI, pe-|yMEHUs, pEIICHbl BCE|yMEHHs, pELIEHbl BCE
Hamaue |FPX 337181 HE MPOJICMOH-|CHBI THIOBBIC 33/1a4H|OCHOBHBIC 3aawd  C|OCHOBHbIC 33/aqH  C
vermii |CTPUPOBAHEI OCHOBHBIE|C HErpyObIMU OHIMO-|HErpyObIMH OIIMOKa-|OTIEIbHBIMU HECYIIEe-
y YMEHMs, HMEIOT MECTO|KaMHM, BBIIIOJIHEHBI BCE|MH, BBIIIOJIHEHBl BCE[CTBEHHBIMM  HEAO4Ye-
rpyOble OIIMOKH 3aJaHus, HO HE B MOJ-[3aJaHus B IOJHOM|TaMH, BBIIIOJIHEHBI BCE
HOM 00BeMe o0beMe, HO HEKOTO-|3aJaHMs B  IOJHOM
pBI€ C HEJloUueTaMu o0Bveme
IIponemoHcTpUpOBa-
IIpu pemenun cranpapt-|ImMeercss  MHHUMAIIb- IIponemoHncTpupoBa-
Hanuune . Hbl 0a30Bbl€ HaBBIKU
HBIX 3aJ]ad HE IMPOJEeMOH-|HbIi HaboOp HaBBIKOB Hbl HaBBIKM MpPU pe-
HaBBIKOB IPU PpEUIEHUH CTaH-
CTPUPOBAHbI 0a30BbIC|UIsI  pELLIEHUs]  CTaH- HIEHUH  HeCTaHJapT-
(Bmanenue JNApTHBIX 3a7ad C He-
HaBBIKM, MMEIOT MECTO|IapTHBIX 3ajad C He- HBIX 3aj1a4 0e3 OImHu-
OIIBITOM) KOTOPBIMM  HeEZo4e-
rpyOble OIIMOKHI KOTOPBIMH HEJlOYETaMA | 00K 1 HEJJ0YETOB
= CdopMHupoBaHHOCTH
3 KOMIIETEHIIUH cooT-|CopmupoBanHocTh  |CHOPMUPOBAHHOCTH
= ag BETCTBYET MHUHUMAallb-|KOMIIETEHIIMM B Il€-|KOMIETEHUIUH MOJIHO-
<
= . |[HBIM TpeOOBAaHUSM.|[TOM  COOTBETCTBYET|CTbIO  COOTBETCTBYET
S S E KoMmereHiiuss B MOOJHOU o
S EQ Nmerommxcst  3HaHWid,[TpeboBanusiM.  Wme-[TpeboBanusim.  Nwme-
S § o |Mepe He chopMHpOBaHa. - . .
&= E .. |yMEHMI, HaBBIKOB B|HOIIMXCS 3HaHU, [fomuxcs 3HaHU,
5 5 5 [Umeromuxcs 3HaHU, . .
2= c . LEJIOM JIOCTaTOYHO JJI[yMEHHI, HaBBIKOB H|yMEHHI, HaBBIKOB U
S = ¥ |yMecHHMI,HaBBIKOB  HEIO- .
< B & peleHus NpaKTU4Ye-MOTUBAIMM B 1I€JOM|MOTHUBAIlMM B IOJHOU
S § 5 |craToyHO JUI pELICHUS
- CKHX (mpodeccuo-|10cTaTOYHO I pe-|Mepe AOCTATOYHO JUIst
£ O ¢ |mpakthdeckux  (mpodec-
o g X HAJIIBHBIX) 3a/a4, HO|MIEHHUS CTaHIAPTHBIX|peIIeHus CJIOXKHBIX
S E = |cHOHAJBHBIX) 3aJ1a4
&S B TpeOyeTcs  JOTOIHU-|IPAKTHYECKUX  (MPO-|TIpaKkTUYecKux  (Tpo-
c% 3 TeJNbHAs TpaKTHKa IMO|(pecCHOHANbHBIX) 3a-|(ecCHOHaNIbHBIX) 3a-
= OOJIBIIMHCTBY IPAKTH-|Aa4 nad
o

YCCKHUX 3ada4




YposeHb chopmupo-
BAHHOCTHU KOMIICTCHIIUN
(MHIUKATOPA JOCTHIKCHHS

KOMITCTCHIIHH )

Huskuit

Hwuxe cpennero

Cpennuit

Bricokuii

[Mxana OLCHKH PC3YJIbTATOB O6Y‘I€HI/ISI 110 AUCHUIIIINHC!

Kon
KOMIICTCHIIUN

Kox mHaukaropa a0-
CTHXKEHUSA KOMIIETEH-
105044

3aryaHupOBaHHbIE
pe3yNbTaThl 00y4eHUs
0 IMCIMTUINHE

YpoBeHb chOpMHPOBAHHOCTH KOMIICTCHIIUN
(MHAMKATOpPA TOCTHYKCHHUS KOMITETSHIIUHN )

Bricokuit

Cpennuit

Hwuxe cpennero

Huskuit

[IIxama orteHnBanus

OTJIMYHO

XOpOIIIO

YAOBJET-
BOPHUTEIHLHO

HEYOBJIET-
BOPHUTEIHLHO

3a4YTCHO

HC 3a4TCHO

IK-1

[K-1.1

3name:

WHpOPMAIIHOHHBIS u
UUQPPOBBIE TEXHOJOTHH,
MpUMEHsIeMble B IIPO-
ecce MIPOU3BOJCTBA
TETJIOBOM M 3IIEKTpUYe-
CKOM DJHEpPruuM ¢ HcC-
MOJIb30BAHUEM  SJEPHO-
r'0 TOIUIMBA

YpoBeHb  3Ha-
HUN HUWXKE MU-
HUMAJIbHBIX
TpeOoBaHUM,
HMEIOT  MECTO
rpyObIie OITUOKH

MuHuManbHO
JIOITYCTHUMBII
YPOBEHb 3Ha-
HUM, UMEET Me-
CTO MHOI'O He-
rpyOBIX OMHNOOK

YpoBeHb  3Ha-
HUII B 00BEME,
COOTBETCTBYIO-
meM mporpam-
Me, IMEET MECTO
HECKOJIbKO  He-
rpyOBIX OMHOOK

YpoBeHb 3HaHUM
B 00BEME, COOT-
BETCTBYIOIIEM
nporpamme
IIOITOTOBKH, O€e3
omuoOoK

Ymems:

MpPUMEHSTh UH(pOpMa-
LUOHHBIE U IU(PPOBbIE
TEXHOJIOTMH, TPUMEHSI-
eMBbI€ B IIpOIIECCE IPO-
M3BOICTBA TEIUIOBOW U
3JEKTPUYECKON SHEPTUU
C HCIIOJIb30BAHUEM
SIIEPHOTO TOILIUBA

IIpu  peweHun
CTaHIapTHBIX
3aJa4 HE IIpo-
JEMOHCTPHUPO-
BaHbl OCHOBHBIE
YMEHHMSI, UMEIOT
MECTO  TpyObIe
OIIMOKHU

[Tponemon-
CTPUPOBAHBI
OCHOBHBIE yMe-
HUS,  pEIICHbI
THIIOBBIE 3aJa4d
C  HerpyobMH
OImMMOKaMH, BEI-
MTOJIHEHBI BCE
3a7aHus, HO HE B
IIOJIHOM 00BeMe

IIponemoHcTpH-
pOBaHBI BCE OC-
HOBHBIE yMEHUS,
pelieHsl Bce Oc-
HOBHBIE 3a/1a4H C
HerpyObIMH

OIIMOKAMH, BbI-
TTOJTHEHBI BCE
3aJlaHusl B TIOJI-
HOM 00BeMe, HO
HEKOTOpbIE c
HeJI0YCTaMH

ITponemon-
CTPUPOBAHBI BCE
OCHOBHEIE
YMEHUS, pe-
IEeHBl BCE OC-
HOBHEIC 3aJauu
C OTIEIbHBIMH
HECYILIECTBEH-
HBIMH HeJoue-
TaMH,  BBIIOJ-
HEHBI BCE 3aja-
HHSI B IIOJHOM
o0beme

[1K-1.3.

3name:

METOANKUA MOJIETUPO-
BaHHS M pacyeTa TeX-
HOJIOTUYECKUX  TIPO-
LIECCOB M DJIEMEHTOB B
TEXHHUYECKUX CHCTe-
max ADC

YpoBeHpr  3Ha-
HUM HIKE MHU-
HUMAJTBHBIX
TpeOOBaHUA,
UMEIOT  MECTO
rpyObIie OTUOKH

MuHuMaIbHO
JIONTYCTUMBIN
YPOBEHb 3Ha-
HUH, UMEET Me-
CTO MHOI'O He-
rpyOBIX OMHUOOK

YpoBeHb  3Ha-
HUIL B o0BeEMeE,
COOTBETCTBYIO-
meM Iporpam-
Me, UMEET MECTO
HECKOJIBKO  He-

IpyOBIX OMIMOOK

YpoBeHb 3HaHUI
B 0o0BEME, COOT-
BETCTBYIOILIIEM
nporpamme
IIOATOTOBKH, O€3
OIIMOOK

Ymeem:




[Tponemon-

[Iponemon-

IIponemoH- CTPUPOBAHBI BCE
CTPUPOBAHbBI BCE
CTPUPOBAHBI OCHOBHBIE yMe-
IIpu pemenun OCHOBHBIE yMe-
OCHOBHBIC yMe-|HHS,  PEIICHBI
CTaHJapTHBIX HUS, pEeIIeHbI
HUSl,  pEIIEHBbI|BCE  OCHOBHbBIE
3aJa4  HE TIpo- BCE  OCHOBHBIC
MOJICTTUPOBATh- TUTIOBBIC 33/I1aYM|3ajaud C He-
JIEMOHCTPHPO- 3aJjaul € OT-
TEIJIOBbIE CXEMBbI C  HerpyObIMH|rpyOBIMU
BaHbl OCHOBHBIC NCNbHBIMH  He-
ADC OIIMOKaAMH, OIIMOKaMH,
YMEHHUSI, HUMEIOT CYLIECTBEHHBIMU
BBITNIOJIHEHBI BCE|BBIIIOJIHEHBI BCE
MECTO  TpyObIe HEJ0YCTaMU,
3a/laHusl, HO He|3aJaHus B TOJ-
OIIMOKHU BBITIOJTHEHBI BCE
B IIOJHOM 00B-|HOM 00BEME, HO
3aJlaHusl B TIOJI-
eme HEKOTOpbIE c
HOM 00BeMe
HEJ0YeTaMH
Braoems:
IIpu CIICHUN [Iponemon-
P P HNmeercs muHu- P [Tponemon-
HAaBbIKAMU  MOJEJIU-|CTaHAaPTHBIX . CTPUPOBAHbI
MaJbHBIA HaOOp CTPUPOBAHBI
poBaHMSI W pacderal3ajgady He Mpo- 0a30BbIC HAaBHI-
HABBIKOB VTSI HaBBIKU pu
TEXHOJIOTHYECKHUX JIEMOHCTPHPO- KU TpU pele-
pellieHus CTaH- pelieHnn He-
MIPOLIECCOB M DJICMEH-|BaHBI  0a30BbBIC HUU CTaHIApT-
JAPTHBIX 33714 C CTaHJIaPTHBIX
TOB B TEXHUYECKUX|HABBIKH, HMEIOT HBIX 3a7a4 C
HEKOTOPBIMH 3amay 6e3 olu-
cucremax ADC MecTo  rpyObie HEKOTOPBIMU
HEeJ0YeTaMU OOK U HEJ0YECTOB
OIIMOKHU HeJ0YeTaMu

OueHouHblE MaTepHallbl Uil POBEAEHUS TEKYLIErO0 KOHTPOJIA YCIIEBAEMOCTH IPUBEIE-
Hbl B [Ipunoxenun k paboueld mporpamMme TUCHUIUIMHBL. KOMIUIEKT mMaTepuanoB, HEOOXOAU-
MBIX U1l OLIEHMBAaHUSA pe3yJbTaTOB OOyYEeHHs MO JUCUUIIMHE, XpaHUTCA Ha Kaden-
pe-nazpaboTUrKe B OVMAKHOM U SJIEKTDOHHOM BUIIE.

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecrieueHre JUCHUIJINHbI
6.1. YuyeOHO-MeTOAUYECKOE O0ecTIeueHne

OcHOBHAs IUTEPATYpPA

Ne Bun usnanusa| Mecto Komn-Bo 3k-
HaumenoBa- | (yueOHuk, | w3manus, | [om | AJpec 3J€KTPOHHOTO |3eMILIS- POB
ABTOp(BI)
HUE y4eOHOEe T0- | U3AaTelb- | U3TaHMs pecypca B On0- nmo-
cobwue, 11p.) CTBO teke KIDY
1 e0.mocobun https://www.studentlib
3opuH Atoumsie | 7 e Hspa- . rary.ru/book/ISBN978
BM. IIEKTPO- tenbckuit | 2017 5383011782 htm|
CTaHIuH nom MOU Pexum focTyma: mo
TIOJTITHCKE
2 DBC «KOHCY/IbTaHT
CTYICHTA :
Gl ngg;iflzﬂ S —— MockBa: https://www.studentlib
1.C. e —— E— 1;’{)321(/)1 2020  [rary.ru/book/ISBN978
CKHE CTaHI[UH : 5383014196.html.
Pexxum nocryna: no



https://www.studentlibrary.ru/book/ISBN9785383011782.html
https://www.studentlibrary.ru/book/ISBN9785383011782.html
https://www.studentlibrary.ru/book/ISBN9785383011782.html

IOAIIUCKCE.

JlonoJIHUTENbHAS TUTEepaTypa

Ne Kon-Bo
Bun usnanus| Mecto uz- Anpec JK3EM-
Astop(st) | HanmenoBanue (yuebHUK, TaHus, T'on DIICK- IUIAPOB B
yaeOHoe no- | M3nmarens- | u3maHus | TPOHHOTO | OuOIHo-
cobue, 1p.) CTBO pecypca TeKe
KI'DY
3 PyOun- WccnenoBanue| mpou3BoI- 7
wrerH.M., | peanbHBIX Tel- CTBCH- M.: DOHep- 1982
[leneTniab- | JIOBBIX CXEM | HO-TIPAKTHYE | TOU3JaT
HukoBM. 1. | TOC u ADC |ckoe u3nanue
Mockaa: httpsij// WVIV
MDD, 2020. w.stuaentli
brary.ru/b
- ISBN 00k/ISBN
ATOMHBIE 978-5-383-0 97853830
aneKkTpuyeckue | yaebnoe mo- | 1413-4. - 14134.htm
Tesnun C.
4 CTaHIMU C pe- | cobue s TekcT: 2020 | (mata
A. oOpaite-
aKTOpamu BY30B AJIEKTPOH- paill
BBDP-1000 Hlit // OBC HHA-
K 31.05.202
«KoHcynb- 1). - Pe-
TaHT CTY- JKHM J10-
ACHTa» CTyIa: 1o
TIOJIITHCKE.
6.2. UndopmannonHoe odecnevyeHmne
6.2.1. DJIEKTPOHHBIC U HHTEPHET-PECYPCHI
No
i HaumeHoBaHHE JIEKTPOHHBIX H HHTEPHET-PECYPCOB Cchuika
1 |DnexkrponHO-OMONIMOTEUHas cuctema "Jlanp" https://e.lanbook.com/
2 |Hayunas snektponHast OubinoTexka http://elibrary.ru
3 |Poccwuiickas rocynapcTBeHHas OMbIuoTexa http://www.rsl.ru
4 |’Kypnan «Pocaneproarom» https://www.rosenergoatom.ru/
6.2.2. IlpodeccuonanbHbie 6a3bl JaHHBIX
Ne
i HaumeHnoBaHue npodeccHoHaTbHBIX 0a3 TaHHBIX Anpec Pexwum nocryna
1 |Hayumas PICKTPOHHAA OubMMOTERA\ i srelibrary.ru  |TTo asropmsatuu
eLIBRARY.RU - Y prsan
2 |Texuuueckas 6ubMMOTEKA http://techlibrary.ru [CBoGombIit




3 |[Dnexrponnas 6ubnroreka auccepraimii (PI'B) diss.rsl.ru I[To aBTOpH3aNKU
6.2.3. ndhopMallmoOHHO-CIIPABOYHBIE CUCTEMBbI
No HanmenoBanue nHpOpMaImoH- Anpec PesiM focTyna
H/H HO-CITPABOYHBLIX CUCTEM
1 |«KoHCYnbTaHT ILTFOCH http://www.consultant.ru/ Mo asropusauun
2 |UCC «Konekcy / «TexakcnepT» gf;%:;/app.kgeu.locaI/Home/ [o asropusauun
6.2.4. JInIileH3MOHHOE U CBOOOJIHO PacHpOCTpaHsIEMOe IPOrpaMMHOE 0OeCIEYeHHE
AVCIHHUIIIINHBI
Ne | HanmeHoBaHME MPOrpaMMHOTO Ommcane PexBu3uTsI 01TBCP-
/i obecrieueHus HLAIOTHIX AOKYMEH-
TOB
1 Windows 7 Ipodeccuonanbhasi|[lonp3oBatenbckas onepauuonHas cu-|{Ne2011.25486 oT
(Starter) creMa 28.11.2011
[Taker mporpamMm Juisi CO3[aHHSA W IIPO- CBobosuas MMiCH3H
2 |Adobe Acrobat porp o A PO Hencro. npaso. bec-
cmotpa aiinoB popmara PDF
CPOYHO
3 [Bpaysep Chrome repner (mnoan pycerorsam TS google.co
paysep P Py m /intl/ru/chrome/
WHTEPHET).
4 |LMS Moodle D10 coBpeMeHHoe mporpammuoe obec-|https://download.moo
NICUCHUE dle .org/releases/latest/

7. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUIIUHbI

HanmeHnoBaHMe cieliualIbHBIX I10-

OCHaIlIeHHOCTL CIICIUaJIbHBIX I10-

Ne . N N . .
i Bunx yuebnoit paboThl MEIIEHUN W IOMENICHUM TS MEIIEHUHN U TIOMEIIECHUH IS
CPC CPC
YueOHast ayquTOpusl JUIS TPOBEICHHUS
3aHATHM JIEKIIMOHHOTO THUIIA, CeMHHap-| 38 IMOCaJOYHBIX MECT, JIOCKa
1 TTex CKOTO THUIA, TPYNIOBBIX W WHIUBHUIY-| ayIUTOpHAs, HPOEKTOp, NEPEHOCHON
aIbHBIX  KOHCYJbTAlMH, TEKYHIEro| 3KpaH, MOHOOJOK (7 MIT.), 5 KOMIIbIO-
KOHTPOJIA M MIPOMEXKYTOYHOH aTTECTa-| TepoB ¢ MOHUTOPOM
817031
yqe6H%H ayauTopust VBT NPOBEACHUA)  3() MMOCaJ0YHBIX MECT, MOHOOJNOK (6
3aHSATHH JIEKIIMOHHOTO THIA, CEMHUHAP-
IIT.), MPOEKTOP, JOCKAa HHTEPAKTHB-
[IpakTH4eckue 3aHsA- [CKOro Tuma, TPYIIOBLIX ¥ WHIAWBULY-
2 N Hasi), JOCKa ayAuTOpHas, Jabopa-
THS ANBHBIX ~ KOHCYJIBTAIlMH, TEKYIIEero .
N topubrid cteHn M3TA (8 mr.), yueo-
KOHTPOJISI U TIPOMEXYTOYHOH aTTecTa- 5 .
17H HbIH MakeT Hmwkaekamckoi TOI]
88 MmocagouHBIX MECT, IPOEKTOP, Iepe-
3 CamocrositenpHast  |YuTanbHbIN 3271 OMOIUOTEKY. HOCHOH 3KpaH, 2 TeneBu3opa, 31 kom-
paboTa MBIOTEP C MOHUTOPOM

8. OcoGenHocTn opraHu3anuu 00pPa30BaTeJbHON JeATEILHOCTH JIA JIHI[ C
OrPpAaHNY€HHBIMHU BO3MOKHOCTAMHU 3I0POBbS 1 MHBAJIU/IOB




JIuna ¢ orpaHMYeHHBIMH BO3MOKHOCTSMU 3710poBbsi (OB3) M MHBAIMIB UMEIOT
BO3MOXKHOCTh OECHpEnsTCTBEHHO MepeMeIIaTbcs M3 OAHOTO Yy4eOHO-IabopaTOPHOTrO
KOpIlyca B JPYroil, MOJHATHCA Ha BCE ATAXKU y4eOHO-T1a00paTOPHBIX KOPILYyCOB, 3aHU-
MaThCsl B YY€OHBIX U MHBIX MOMEIICHUAX C YYETOM OCOOEHHOCTEH IMCUXO(PU3NUECKOrO
Pa3BUTHA U COCTOSTHUS 3710POBbSL.

s 0o0ydenus mun ¢ OB3 u mHBanMI0B, UMEIOIINUX HAPYIIEHUS ONOPHO- JABUIaA-
TEJNBHOI'O ammapara, 00eCIedeHbl yCI0BUS OECHpPENnsITCTBEHHOIO JOCTyla BO Bce yueO-
Hble noMeneHus. MHpopMalus 0 crnenuanabHbIX YCIOBHAX, CO3AaHHBIX i1 O0ydaro-
muxcs ¢ OB3 u uHBanuaoB, pa3MellleHa Ha caiite yHuBepcurera www//kgeu.ru. imeeT-
Cs1 BO3MOYKHOCTh OKa3aHHUSl TEXHUYECKON MOMOIIM aCCUCTEHTOM, a TaKKe€ YCIyr CypJo-
NEPEBOIUMKOB U TU(IOCYPAOTIEPEBOTUHKOB.

JUtst amantauuu K BocnpusTHio JunamMu ¢ OB3 n mHBaIMaaMu ¢ HapylIEHHBIM
CIIyXOM CIPABOYHOTI'0, y4€OHOTO Marepuaia Mo JUCUUIIMHE 00€CIIeUnBAIOTCS CIEAYI0-
1€ YCIOBUS:

- JUISl JIy4Illed OPHEHTALMHU B ayJUTOPUU, TPUMEHSIOTCS CUTHAJIbl ONOBEIICHUS O
Hayajie ¥ KOHLE 3aHATHUSA (CIOBO «3BOHOK» MUUIETCS Ha JOCKE);

- BHUMaHUE CJIaboCcbIIaIero o0y4armerocs IpyuBJIeKaeTcs NeaaroroM XecToM
(Ha MIe40 KJIaAeTCs pyKa, OCYIIECTBISIETCS] HEPE3KOE MOXJIONBbIBAHUE);

- pasroBapuBasi ¢ 00y4arOIIMMCS, NEeIarorn4eckiuii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKUMHU IPENTIOKEHUSAMH, 00ecreunBas BO3MOXKHOCTb YTE€HUS IO Ty-
OaM.

KommneHncanuss 3aTpyJHEHUH pPEYEBOr0 M HMHTEIUIEKTYaJIbHOTO pa3BUTHUSA Cla-
OOCTBIILIAIMX 00YYAIOIIUXCS TPOBOAUTCS ITyTEM:

- WCIOJIb30BAaHUS CXEM, JUarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX IMPE3EHTALMI C
TUNEPCCHUIKAMHU, KOMMEHTHPYIOUTUMU OT/IE€TIbHBIE KOMIIOHEHTBI N300paKEeHMUS;

- PEryJIIpHOTO TNPUMEHEHHs YNPAXHEHUHW Ha TpaduuecKoe BBIIEIECHUE CyIle-
CTBEHHBIX NPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecrnieueHHs] BO3MOKHOCTHU ISl OOY4YaroIIerocsl MOJIyYuTh aIpECHYI0 KOHCYJIb-
TAIUIO IO ANEKTPOHHOMN MOYTE 10 Mepe HEOOXOAUMOCTH.

Jnia apantanuu K BocnpusTuio guiamu ¢ OB3 u uHBanmaamMu ¢ HapyLIEHUSIMU
3peHusi CIPaBOYHOr0, Y4eOHOTo, MPOCBETUTENICKOIO MaTepHalia, MpelyCMOTPEHHOI'O
o0pa3oBaTenbpHON MPOTpaMMOi TI0 BEHIOPAaHHOMY HaIpaBiie-HUIO MTOATOTOBKU, 00ECIeyu-
BaIOTCS CJIIEYIOLIUE YCIOBUS:

- BeZleTcs ajanTtauus oduuuagbHOro caiita B cetd MHTEpHET ¢ y4yeToM 0coObIX
NOTpEeOHOCTEN MHBAIMAOB IO 3PEHUI0, 00ECNEYMBAETCS HATU4HMe KPYMHOUIPUPTOBOU
CIIpaBOYHOM MH(OPMAIIMK O pacIIUCaHUU YUCOHBIX 3aHITHUH;

- MeJaroruyeckuii pabOTHHUK, €ro coOeceAHHUK (MpU HEOOXOIMMOCTH), MPHUCYT-
CTBYIOLIME Ha 3aHSATUU, MPEACTABISAIOTCS O0yUYarOIIMMCs, IPU 3TOM KaXIblid pa3 Ha3bl-
BaeTcs TOT, K KOMY MeIaroruyeckuii paboTHUK oOpalaercs;

- JIEUCTBUSI, JKECThI, IEPEMEILICHUSI MeIarorMuecKoro pabOTHUKA KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- mevaTHas HHGOpMaIUs NMPeAOCTaBIsIeTCS KPYMHbIM mPpUPTOM (0T 18 myHKTOB),
TOTAJIBHO 03BYYHBAETCS;

- oOecrieunBaeTCsl HEOOXOIUMBIN YPOBEHB OCBEIIIECHHOCTH TOMEIICHUH;

- MPEJOCTABIISIETCSI BO3MOKHOCTh HCIOJIb30BAaTh KOMIBIOTEPHI BO BPEMsI 3aHATUN
¥ TIPABO 3aIUCHU OOBSICHEHUN Ha TUKTO(MOH (10 KEITAHUIO O0YIAFOIIINXCS ).

dopmMa MTPOBEACHHS TEKYIIECH U MTPOMEKYTOUHON aTTECTAIIUU JJII 00YUJAIOIIUXCS C
OB3 u MHBaIUAOB ONpEAENAETCS NEAArOTMYECKUM PpPaOOTHUKOM B COOTBETCTBUHU C



yueOHbIM miaHoM. [Ipu HeoOxomumocTu obyyatonemycsi ¢ OB3, uaBanuay ¢ yueToMm ux
UHIMBHUIYAJIBbHBIX MCUXO(PHU3NUIECKHX OCOOEHHOCTEH JaeTcs BO3MOXKHOCTH MPOWTH MPO-
MEXYTOUYHYIO aTTECTAIlMI0 YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEPE, B
dopme TecTupoBaHUS U T.II., JIUOO MPENOCTABISACTCS TOMOJHUTEIFHOE BpeMS AJIs MOJ-
TOTOBKH OTBETA.

O0beM mporpamMMmsbl 11 3204HOH GOpMBbI 00yUeHH S

N Bcero Kypc
Bun yaeOHO# paboThI qacOB
2
ObBIIAA TPYJOEMKOCTDb JUCHUIIJIMHBI 144 144
KOHTAKTHAS PABOTA OBYYAIOIIEI'OCA
C IIPEIIOJIABATEJIEM, 30 30
B TOM YHCIIE:
Jlexuuonnsle 3anstus (JIek) 4 4
ITpaktuyeckue 3ansatus (IIp) 4 4
CAMOCTOATEJIBHASA PABOTA OBYYAIOIIETI'OCA
127 127
(CPC):
[ToaroroBka Kk NPOMEXKYTOUHOMU aTTecTalluu B popme: 9 9
(’K3aMeH)




Jlucr perucrpanuy usMeHeHU

JlonoysiHEHUsT ¥ M3MEHEHHs B pabodeil mporpaMme AMCIUILIMHBI Ha 20 /20
y4eOHBIN o1

B nporpaMmy BHOCSITCS CEAYIOLINE U3MEHEHUS:

1.

2.

3.

[Iporpamma o00peHa Ha 3aceqaHuu Kadeapsl —pazpadoTunuka MTPOTOKOJ Ne oT
20 T

3aB. xkadenpoit ATOC Uuuupona H./I.

[TporpamMma o100peHa METOAMYECKUM COBETOM MHCTUTYTa TeIiIoHEpreTHKU
IpOTOKOJI Ne oT 20 T

3aM. nupekropa o YMP

Toonucw, oama



Ipunosrcenue x paboueii
npozpamme OUCYUNJIUHbL

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHM ST POCCUIMCKOM ®EJIEPALIMNA
@ DenepajibHOE TOCYIAPCTBEHHOE 0I0/1:KeTHOE 00pa3oBaTeibHOe

yupe:KaeHune BbhICIIero o6pa3oBaHus

Kr3y  «KA3BAHCKHIM I'OCYJAPCTBEHHBINV SHEPTETHUYECKN YHUBEPCUTET»
(PT'BOY BO «KI'Y»)

OLHEHOYHBIE MATEPHUAJIbBI

Mo JTUCIMIIIMHE

AJ]FOpI/ITMI/I3aI_[I/IH 3a1a4 OHCPICTUKHU

(Haumenosanue oucyunaunsi 8 coomgemcmeuu ¢ PYII)

HarnpasiieHHe 0rOTOBKH 14.04.01 SAnepHas sHepreTrka u Teropusrka
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(Haumenosanue nanpasiennocmu (npoghuist) 06pazoeamensHot npoepammol)

Hampasnennocts (mpo¢uib)

KBanudukanus Marwuctp

r. Kazanp, 2022



OueHoYHbIE MaTEepUaibl MO JUCHUIUIMHE « AJITOPUTMU3AIMUS 3a/1a4 SHEPTETUKIY) — KOM-
IJIEKT KOHTPOJbHO-U3MEPUTEIBLHBIX MATEPHUATIOB, IPEAHA3HAUYCHHBIX 11 OLICHUBAHUS PE3YJib-
TaTOB OOyYEHUS Ha COOTBETCTBUE MHIUKATOPAM JIOCTHIKCHHS KOMITCTCHITUM:

[1K-1. BrageeT MeTomaMu MOJACIMPOBAHUS ITPOIIECCOB M DJIEMEHTOB B TEXHUYECKUX CH-
cremax ADC.

OrneHMBaHUE PE3yIbTATOB OOYYCHHUS MO JUCHUUIUIMHE OCYIIECTBJISETCS B paMKaX TEKY-
IIEr0 KOHTPOJISI YCIIEBA€MOCTH, ITPOBOJAMMOTrO Mo OamipHO-pertuHTroBOoM cucteme (bPC), u
MIPOMEKYTOYHOM aTTECTALINH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00€CIIEUMBACT OIICHUBAHUE IMPOIEcca O0yUYEHUS TI0
aucuuiuivee. [Ipu TekyieM KOHTpOoJiE yCIIeBaeMOCTH MCIIOJb3YIOTCS CIEIYIONIUE OLICHOYHbBIE
CpeICcTBa: 3almTa JTa0OPaTOPHBIX PalOT; 3aIMMUTHI 3aJaHHM, BBITIOJHCHHBIX WHIWBUIYAITBHO
WJIU TPYIIONA 00yYarouIuXcsi; KOHTPOJIb BBIMOJHEHUS] CAMOCTOSITEIbHOM Pa0OThl 00yUYarOIIUXCsl
B yCcTHOU (hopme.

[IpoMexxyTouHast aTTecTanys UMEET LENIbI0 ONMPEAEIUTh YPOBEHb JOCTHUKEHUS 3arlIaHU-
POBaHHBIX PE3YyJbTaTOB O0YUYEHHMS IO AUCIUIIIMHE 3a 2 Kypc 3 cemectp. DopmMa mpomexyTou-
HOW aTTECTalluy — SK3aMEH.

OnieHOYHBIE MaTepUalibl BKIIOYAIOT 3aJaHUsl JJISI MPOBEACHUS TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUHOM aTTeCcTallKi 00yJaromuxcsi, pa3padoTaHHbBIE B COOTBETCTBUU
¢ pabouel MporpaMMON TUCITUILTNHBI.

1.TexHosiornyeckas kapra
Cemectp 3

PelTHHTOBEIE TOKa3aTENN

HanmenoBanue KoH-
. | Il Teky- . IIpomexxyrounas at-
TPOJILHOI'O MeponpH- | | Tekyuuit . III rexymmi
AN KOH- Hroro TeCTalUA

ATHUS KOHTPOJIb KOHTpPOJIb
TPOJIb Hroro

Texkyuuin KOHTPOJIb
Pa3nen 1
CoBpemMeHHOE COCTO-
SHA€ W TCHACHIINU 10 10
paSBI/ITI/ISI TCIIJIOBBIX
CXeM MapoTypOMHHBIX
ADC

CobecenoBanue (COC) 10 10
Pa3zpnen 2
PacuérHrie uccieno- 30 30
BaHU TCIIJIOBBIX CXEM

ADC
Keiic-3amaua (K3) 30 30
Pa3nea 3
Ontumusanus CTpyk- 20 20
TYpHI U TAPAMETPOB
ADC

CobecenoBanue (C6c) 20 20

Hroro 3a 3 TK 60
IIpomMe:kyTOUHAsI aTTECTALUS
DK3aMeH 40

Bcero 6a10B 100




2. IlepeyeHb OLIEHOYHBIX CPEICTB

Kpatkas xapakTepucTUKa OLEHOYHBIX CPEACTB, HUCIOJIb3YEMBIX MPU TEKYIIEM KOHTPOJIE
yCIIEeBAEMOCTH M MPOMEKYTOYHON aTTeCTallu 00yUYaroIIerocs o JUCIUILINHE:

HaumenoBaunue
OLeHOYHbBIE
OLIEHOYHOT'O Kpartkas xapakrepucTuka OEHOYHOTO CPEACTBA
MaTepUaJIbl
CpeacTBa
[TpoGiieMHOE 3a/1aHKE, B KOTOPOM O0yYarOmeMycsl pe/-
Keilic-3amaua lTarar0T OCMBICITHTH PeabHYIO PO ECCHOHATB- 3agaHus I pelIeHus
(K3) HO-OPUEHTUPOBAHHYIO CUTYAIIMIO, HEOOXOIUMYIO IS Kelc-3agauu

peleHus: JAaHHON MpoOIeMbl

Bormpocs! 110 Te-
CpelicTBO KOHTPOJIS, OPraHU30BaHHOE KaK ClIeUaIbHAs

Oecena npernoaaBaTens ¢ 00yJaroIIMMCs Ha TEMBI, CBSI-
BaHHBIE C U3YyYaeMOW TUCIUIUIMHOM, U PACCUUTAHHOE HA
BBEISICHCHHE 00beMa 3HaHUH 00yJaronerocs 1mo onpejie-

Mam/paszenam JUCIu-
CobecenoBanue
(Coc)

IJIMHBI, TPEACTABIICH-
HBIC B IIPHUBA3KE K KOM-

METEHUUAM, IPEY-
IICHHOMY pasfeiny, TeMe, mpobiaeme u T.11.

cMoTpeHHbIM PIIJ]

3. OuneHoyHble MaTepuajbl TCKYLICI'0 KOHTPOJIA YCIIEBAEMOCTH oﬁyqamumxcn

XapakTepucTUKa BCEX OI[EHOYHBIX MAaTEPUATIOB TEKYIIET0 KOHTPOJIS YCIEBaeMOCTH 00y-
YaIOIIMNXCS. B COOTBETCTBUU C TEXHOJOTMYECKON KApTON M MEPEYHEM OLICHOYHBIX CPEACTB IO
TUCUUTINHE

HaumeHnoBanue
omenouynoro | Keiic-3amaua (K3)

cpeacTrsa
IIpencraBienue
u copepxxkanue | TpeOyercs pa3zpaboTaTh alrOPUTM pacueTa, MaTEMaTHYECKYIO MOJENb 3a-
OLICHOYHBIX JAHHOTO ITpoLecca, JIEMEHTA B TEXHUUECKUX cucteMax ADC
MaTepHajoB

1) Pa3paboraH anroput™ pacuera, MaTeMaTHYeCKasi MOJICIb 33/IaHHOTO

npoliecca, 3J1eMeHTa B TeXHu4eckux cuctemax ADC ¢ mpUMeHEHHEM Teo-
Kpurepun
puu rpagos — 30 6amioB

OIICHKH M IIKaJia
2) Pa3pa60TaH AJITOPUTM pacdeTa, MaTEMaTUUICCKasd MOJCJIb 3aJTaHHOT'O

OLIGHUBaHU
5 1 npoiiecca, J1eMeHTa B TeXHu4eckux cuctemax ADC, Mpou3BeeH pacyer
B Oarutax
MOJIEH ¢ TPUMEHEeHHeM (pr3nueckoro meroga — 15 6anios.
KonmuecTro 6aymtos: makcumym — 30
HanmenoBanue
OLIEHOYHOT0 CobecenoBanue (COc)
cpeacTBa
CobecenoBanue 0 TeMaM CaMOCTOSITENIbHOW PaOOThI CTYACHTOB.
[IpencraBnenue
[Tpumepbl BONIPOCOB:
U COZIepIKaHHe . . .
OLICHOUHEIX 1. laiiTe onpeneneHus BaXHEHIINM (QyHKIMOHATIBHBIM cBoiicTBaM ADC.
[ToueMy >TH CBOMCTBA ABISAIOTCS KOMIUIEKCHBIMH?
MaTepHaoB

2. YUto Takoe TerioBas cxema ADC - Kak peaJIbHO CYIIECTBYIONIAsi TEXHO-

1 o
B coomeemcmeuu ¢ BPC, noodepacusaemoti npenodasamenem ¢ SUOC



JIOTHYECKas cXxema U Kak rpaduueckuil nokyment? HazHaueHnue npuHIUIHU-
aJbHOW U Pa3BEPHYTOM TEIMJIOBBIX CXEM?

3. Uto o61mero u B 4eM pa3inyue B IEIX KOHCTPYKTOPCKOTO U IOBEPOUYHO-
IO pacyeToB TEIUIOBBIX cXeM?

4. K xakomMy BUJy - KOHCTPYKTOPCKUI MJIM ITOBEPOYHBIHN - OTHOCATCS ONTH-
MHU3ALMOHHBIE PACUETHI U TOUeMy?

5. Kakuie 0OCHOBHBIE YaCTH BKIIIOYACT B ce0sl pacyeT TeIruioBoi cxemsbl [ITY?
6. [laiiTe onpeneneHus: CHCTEMHOIO MTOAX0a, CHCTEMbI, OKPYKEHHS.

7. YTo 03HaYaeT BHIICIICHUE CHCTEMBI Kak 00beKTa uccnenoBanus? Konkpe-
TU3UPYWUTE OTBET HA IPUMEpPE MapOTypOMHHON YCTaHOBKH.

8. OCHOBHBIE IPEUMYIIECTBA NEPAPXUUECKOIO MOAX01a K UCCIEAOBAHUIO
CJIO’KHOTO TEXHUYECKOTO 00beKTa?

9. IIpuBenuTe MpUMEpPHI UCIIOJIB30BAHUS PE3YIHTATOB UCCIIEOBAHUS CH-
crembl pereHepanuu [1TY nHa Oonee HU3KOM U 0oJiee BBICOKOM HepapXuye-
CKHX ypoBHsIX uccinegopanust ADC.

I1K-1.1.

Bonpocsl Ha poBepKy yMEHU# MPUMEHATh HH()OPMAIIMOHHBIE U I (POBEIE
TEXHOJIOTUM B SJCPHOM HHEPreTUKE IOJKHBl OBbITh OpPUEHTHUPOBAHBI Ha
MPAKTUYECKOE MPUMEHEHUE 3HAHUU. BOT HECKOJBKO MPUMEPOB, MPEAINOa-
ralolluX peleHue 3a7a4 UM aHaIU3 CUTYaIHii:

I. AHaii3 naHHBIX ¥ NPUHATHE PELICHUM:

1. Bam npeznoctaBneH Habop JaHHBIX O MapaMmeTpax padoThl peakropa (Tem-
neparypa, J1aBjeHue, HEUTPOHHBIM MMOTOK U T.J.) 3a ONPECIIEHHBIN TEpHO/.
Hcnonb3ys MHCTpYMEHTHl aHaiu3a JaHHbIX (Hampumep, Excel, Python c
6ubmuorekamu Pandas u Matplotlib), noctpoiite rpaduku, BoIsIBUTE aHOMA-
JIMU U MIPEJIOKUTE BO3MOKHBIE TPUUNHBI OTKJIOHEHUH OT HOPMBI.

2. Ilepen BamMu JaHHBIE O BHIOPOCAX PaJMOAKTHUBHBIX BEIIECTB 32 HECKOJBKO
net. [IpoBennuTe aHaM3 NaHHBIX, UCIOJB3YS] CTATUCTHUUYECKUE METOJBI, UTO-
OBl ONpenenuTh TPEHAbl U OLIEHUTH 3((HEKTUBHOCTH MEp MO CHU)KEHUIO BBI-
OpocoB.

3. Bor paboraere omeparopom ADC. Cucrema SCADA curHanusupyer o
HEIUTaTHON cuTyauuu. Mcnonp3yst AOCTYNMHYIO HH(POpMAaLUIO (IapaMeTpsl
peakTopa, COOOIIEHNsI CUCTEMbI IMarHOCTUKH), OMUILNTE Ballll AEUCTBUS 1O
YCTPAHEHUIO HETIONIAKH, YUUTHIBASI IPUOPUTETHI OE30MaCHOCTH.

II. MonenupoBaHue U MPOTHO3UPOBAHHUE:

4. Vcnonp3ys NpeoCTaBICHHYI0 MOJENb (HAanpuMep, YINPOLIEHHYIO Mate-
MaTHYECKYI0 MOJI€Jb pPEeaKkTopa), CIPOTHO3UPYHTE H3MEHEHHE KIHOUYEBBIX
napaMeTpoB peakTopa IpH 33JaHHBIX YCIOBUAX (M3MEHEHHE MOIIHOCTH,
BHECEHHUE PErYIHPYIOMIUX CTEPKHEH U T.1.).

5. Bam HeoOxoauMmo pa3paboTaThb MOJAEIb Uil HMPOTHO3UPOBAHMUSA H3HOCA
OTpeIeIECHHOr0 KOMIIOHEHTa PEeaKTopa Ha OCHOBE MCTOPUYECKHX aHHBIX.
Onwumute BHIOOP MOJENH, UCIIONB3YEMbIE€ METO/Ibl U OXKHJIaeMbIe pe3yIbTa-
THI.

II1. KuGep6e3onacHOCTb:

6. Onumure aH JAeWCTBUN MO pearnpoBaHMIO Ha KUOepaTaKy Ha CUCTEMY
ynpasieHuss ADC, BKJIrodasi 3Tarbl 0OHApY)KEHUs, pearnpoBaHusl U BOCCTa-
HOBJICHUSI.

7. Ilpoananu3upyite cueHapuii pUITMHTOBOM aTtaku Ha coTpyaHukoB ADC.
OnumuTe BO3MOXKHBIE MOCIIEACTBUS U NMPEITI0KUTE MEPBI IPOPHIAKTUKH.
IV. O6paboTka u BU3yaau3alus JaHHbIX:

8. Bam HeE0oOXOOMMO NpEeACTaBUTh Pe3yJbTaThl aHajaM3a AAHHBIX O pabore
ADC B Buie MHTEPAKTUBHOI'O OTYETA C UCIOJIb30BAHUEM HNHCTPYMEHTOB BU-
3yanu3anuu JaHHbIX (Hampumep, Tableau, Power BI). Onwmmmre, kakue
JaHHBIC BBl OBl BKJIIOYIIIM W KaK Obl BU3YaTU3UPOBAIM WX I YI0OCTBa
BOCIIPHSITHS.




9. Pazpaboraiite nndpopmannonnyro naHenb (dashboard) mis MoHuTopuHTa
KIIIOYEBBIX MTapaMeTpPOB pabOThl peakTopa B PeaJbHOM BPEMEHH, HCIOIb3Ys
JOCTYITHBIE HHCTPYMEHTHI.

V. Pabora ¢ 0azaMu TaHHBIX:

10. Bam HyX)HO pa3paboTaTtb CTPYKTYpy Oa3bl NaHHBIX Ui XpaHEHUs WH-
dopmaruu o pabore ADC (mapameTpsl peakTopa, JaHHbIE O IEPCOHATIE, UH-
dopmarus 06 oOcayuBaHUU 000pyHOBaHUs U T.1.). Onpenenure HEOOXO-
JTUMbIe TaOJUIIBL, TIOJISL M CBSI3U MEX]Ty HUMHU.

[MK-1.1.

Bonpocs!l Ha npoBepKy 3HaHHH HH()OPMAITMOHHBIX U HU(POBBIX TEXHOJIOTHMA
B SIJICPHOI SHEPreTUKe:

I. YopaBiienue peakTopoM U KOHTPOJIb TapaMeTPOB:

1. OnumuTe pojb CUCTEM MOHUTOPUHTA U YIIPABICHUS B peaIbHOM BPEMEHHU
(SCADA) B obecrnieuennu Oe3onacHoi U 3(pPekTUBHON pabOTHI sIEPHOTO
peakropa. Kakue napamerpsl OTCISKUBAOTCS?

2. Kak ucnonp3yloTcsi HEHpOHHBIE CETH U MAlllMHHOE OO0y4YeHHe ISl MpOo-
THO3MPOBAHUS TOBEACHUS PEAKTOpa M MPEIOTBPAIICHUS aBapUHHBIX CUTYa-
uuii? [IpuBenure npumepsl.

3. OOBsICHUTE TPUHIUI PAOOTHI CHCTEMBI 3aIIUTH PEAKTOPa M POJIb HHPpO-
BBIX TeXHoJoruil B ee (yHKIuoHMpoBaHUH. Kakue mH(bOpMalMOHHBIE CHU-
CTEMBbI 00ECIIEYNBAIOT OBICTPYIO PEAKIINIO HA OTKJIOHEHUS OT HOPMbI?

4. Kak 1u¢poBble ABOWHUKH HCIIONB3YIOTCS AJISl MOACTUPOBAHUS U ONTUMU-
3a1uu padoThI saepHoro peakropa? Kakue nmpeumyiiecrsa 3to gaet?

5. OnuiurTe NpuMEHEHHe BUPTYAIbHON M JOTIOJTHEHHOH pealbHOCTH B 00Y-
YeHHUH NepcoHaia, padotaromero Ha ADC.

II. O6paboTka TaHHBIX U aHAIH3:

6. Kakue tunsl 1aHHBIX coOHMparoTcs B mporecce skciuryarauuu ADC u kak
OHM 00pabarbIBatOTCA?

7. OnummTe MetoAbl aHanu3a Oonbmmx AaHHbIX (Big Data) B simepHoii
SHepreTHKe A yinydiieHus 3¢ dexTuBHoCcTH U Oe3onacHocTH paboTsl ADC.
8. Kak ucnonb3yroTcst cucteMsl NoaaepKKku npuHsaTus pemenuit (DSS) s
oneparopoB ADC?

9. O0bscHUTE POJIb OOJAUYHBIX TEXHOJIOTHI B XpaHEHHH M 00pabOTKe JaH-
HBIX, nony4daembix ¢ ADC. Kakue npenMyiecTBa 1 pucku 3TO BIe4eT?

10. Kak nH(popMaIMOHHbIE TEXHOJIOTUU UCIIONB3YIOTCS AJIS aHalIu3a U Ipo-
THO3UPOBaAHUS W3HOCa 00opynoBanust Ha ADC?

III. be3zomacHOCTh 1 3amyTa HHPOPMAIIHH:

11. Kakue mepsl nHpopManmoHHolH Oe30macHOCTH MpuMeHstoTest Ha ADC
JUTS 3alTUTHI OT KubepaTtak?

12. Kak oOecrnieunBaeTcsi 3allldTa JaHHBIX, CBA3aHHBIX C 0E30MACHOCTBIO U
skcruryatanueid ADC, OT HECAHKIIMOHUPOBAHHOTO JOCTyMa?

13. Onumure poib KuOepOE30MacHOCTH B MPEIOTBpalleHMH caboTaxa U
TeppopucTudeckux aktoB Ha ADC.

14. Kak ucrons3yroTcst Kpunrorpaguyeckie MeToAbl JJIs 3alUThl JaHHbBIX
Ha ADC?

15. Kakue MexIyHapOAHbIE CTAaHAAPTHI U PETYISATOPHbIE TPeOOBAaHUS K MH-
dhopmMarmoHHON 0€30MaCHOCTH MPUMEHSIOTCS B SIIEPHOM SHEpreTHKe?

IV. YnpaBnenune oTxoaaMu U 1€3aKTUBALIUSA:

16. Kak nHpOpMaIIOHHBIE TEXHOJIOTHH MCIIONB3YIOTCS ISl OTCICKUBAHUS U
yIpaBiIeHUS SIAEPHBIMUA OTXO01aMuU?

17. Onumure npumenenue reouHpopmannonusix cuctem (I'MC) npu mia-
HUPOBAHUU U peau3aliii MEPONIPUSTHI MO I€3aKTUBAIUN TEPPUTOPUI.




18. Kak mudpoBble TEXHOJIOTHH TOMOTAIOT ONTUMU3UPOBATH MPOLIECC Mepe-
pabOTKH SIAEPHOTO TOTUTHBA?

V. UnTerpanus cucteM U KOMMYHUKALIUU:

19. Onumure apxutekTypy uH(MOpMaMoHHBIX cucteM Ha ADC U B3auMo-
NeiCTBUE Pa3IUYHbIX MTOJICUCTEM.

20. Kak obecneunBaercs HajaexxkHas U OecniepeOoifHast CBS3b MEXKIY pas3-
JIMYHBIMUA KOMITOHEHTaMH CUCTeMBbI yripaBiieHus: ADC?

[MK-1.1.

Bonpocsl, npoBepsitoniyie BIaJeHUE COBPEMEHHBIMH HH()OPMALIMOHHBIMUA U
IU(PPOBBIMU TEXHOJIOTUSIMH B SIIEPHOIM SHEpPreTHKe, JOJKHBI OXBATHIBAThH
KaK TEOpETHYECKHE 3HaHMs, TaK U MpaKTHUecKoe MpuMmeHeHue. Bor He-
CKOJIBKO ITPUMEPOB, Pa3JICICHHbIX 10 YPOBHSAM CIOKHOCTHU:

1. ba3oBblil ypoBEHb:

1. Kakue Tumbl JaTYUKOB UCIOJIB3YIOTCS Il cOOpa TaHHBIX O MapaMmeTpax
paboTsl siaepHOro peakTopa? ONUIINTE MPUHLIUI PaOdOTHI XOTSA OBl OAHOTO
TUIIA.

2. Yro takoe SCADA-cucreMa U Kakyr pojib OHa UIPAaeT B YIpaBICHUU
ADC?

3. B 4em 3akirodaercs OCHOBHOE OTJIMYUE MEXIY BUPTYAIbHOW U JOMOJI-
HEHHOH pealbHOCTBIO M KaK 3TH TEXHOJOTMU MOTYT IMPUMEHSTHCSA B 00yde-
Huu nepconana AD9C?

4. Ha3oBuTe OCHOBHBIE TUIIBI 0a3 JTaHHBIX, KOTOPbIE MOT'YT MCIOJIb30BaThCs
JUTSL XpaHeHus: NaHHbIX 0 pabote ADC. Kakue npeumyiiecTBa U HEIOCTaTKU
y KaXJ10ro Thmna?

5. Yro Takoe oOgauHble TEXHOJIOTUU U KaK OHU MOTYT NPUMEHATHCS B siep-
HOM sHepreTrke? YKaXUTe MOTEHIIMAIbHbIE IPEUMYILECTBA U PUCKH.

6. OnuiumMTe OCHOBHBIE NMPUHIMIIEI KHMOEpOE30MacHOCTH, MPUMEHsEMbIE Ha
ADC.

II. Cpennuii ypoBeHsb:

1. Onummre apxurekrypy uHpopmanuoHHbix cucteM Ha ADC. Kakue non-
CHCTEMBl B3aMMOJEHCTBYIOT MeEXJIy co00il M Kkak oOecmeuuBaeTrcs uX
HajexHas padora?

2. Kak ucronb3yroTcs METO/1bl MAIlIMHHOTO O0Y4YeHHUs Ul TPOrHO3UPOBAHMS
TEXHUUYECKOTO cocTosiHus obopynoBanuss ADC? IlpuBeaute KOHKPETHBIN
IpuUMep.

3. OObsicHuTe, Kak pabOTalOT CHUCTEMbI MOAJEPKKH HPHUHATHSA PpELIeHHM
(DSS) nns onmeparopoB ADC. Kakue naHHBIE UCTIOIB3YIOTCS M KaK OHH I10-
MOTAIOT B IPUHATUU PEIICHUN?

4. Onumure npuMeHenue Oonpux naHHbIX (Big Data) B simepHoit sHepre-
tuke. Kakue BBI30BBI M BO3MOKHOCTH CBSI3aHBI ¢ 0OpaOOTKON M aHAIM30M
00JBIINX 00HEMOB JAHHBIX?

5. Kakue MeTopl UCHOIB3YIOTCS JUIsl 0OecTeyeHus 11eT0OCTHOCTH U ayTeH-
TUYHOCTH JIaHHBIX, IEPEAABAEMBIX MEXAY Ppa3JIMYHBIMM CHUCTEMaMH Ha
ADC?

6. Kax npumenstorcss uudpoBbie TBOWHUKHA B MOJEIMPOBAHUU U ONTUMH3A-
uu padoter ADC? Kakue npenMyIiecTBa 3TO 1aeT 10 CPAaBHEHUIO C TPaIu-
LIMOHHBIMHU METOAAMU?

III. ITponBUHYTHIM YPOBEHB:

1. OnumuTe apXUTEKTypy CUCTeMbl kubepoOesomacHoctn ADC, BKIOUas
METO/IbI 3alIUThI OT Pa3IMYHbBIX TUIIOB KHOepaTak.

2. Kak ucnonp3yroTcsi METOABl UCKycCcTBeHHOro uHremiekra (M) nns mo-
BhIIIeHUS A PeKTUBHOCTH U Oe3onacHOCTH paboTel ADC? IlpuBenure KoH-
KpeTHbIe MpHUMepbl Hcnonb3oBanus VW B paznuuHbIX 00JacTAX sIEpHOM
SHEPreTHKU.




3. CpaBHUTE pa3IMYHbIE METOBI aHAJIN3a BPEMEHHBIX PSIIOB, IPUMEHSIEMbIX
JUIsL TIPOTHO3UPOBAHUS MapaMeTpoB paboThl peakTopa. Kakue kpurepuu uc-
MOJIB3YIOTCS IS BBIOOpA ONTUMAIIBHOTO MeToza?

4. OnummuTe NpUMEHEHHE OJIOKYEHH-TEXHOJOTUM B SJACPHOM SHEPreTHKE,
HaIpUMep, JUIsl OTCIIEKUBAHUS SEPHBIX MAaTEPUAJIOB.

5. PazpaOoraiite muaH pearupoBaHUs Ha MHIMACHT KHOEepOE30MacHOCTH Ha
ADC, BKiIr04ast 3Tanbl 0OHAPYKEHUS, pearnpoBaHMsI U BOCCTAHOBJICHUS.

6. [Ipoananusupyiite pucku, cBsi3aHHbIE C IPUMEHEHHEM 00JauHbIX TEXHO-
Joruii 1y Xpanenust 1 00padotku nanubix ADC. Kakue mepsl 6e3omacHo-
CTH HEO00XOAUMO MPEANPUHATH 11 MUHUMU3ALUHN STUX PUCKOB?

[1K-1.3

Bomnpocel, mpoBepsitoniue yMEeHHE MOACIUPOBaTh TemioBble cxembl ADC,
JIOJDKHBI OXBaTbIBaTh KaK TEOPETUYECKUE 3HAHUSA, TaK U IPAKTUYECKUE
HABBIKU MOCTPOEHUS U aHaIn3a Mojeneil. BoT HeckolbKo BOMPOCOB, pa3Ou-
TBIX IO YPOBHSIM CJI0O)KHOCTH:

I. OcHOBBI U TEPMUHOJIOTHS:

1. OOBsicHUTE OCHOBHBIE KOMITOHEHTHI TerioBol cxeMbl ADC (peakTop, ma-
poreHepaTtop, TypOrHa, KOHIEHCATOP, OXJIATUTENHU U T.1.) U UX QYHKIUH.

2. Onuumre pa3iauyHble TUIBI TeIoBbIX cxeM ADC (¢ mpsIMbIM LUKIIOM, C
MPOMEKYTOUHBIM IHKJIOM, C ABOWHBIM KOHTYpPOM U T.1.). B uem ux mpe-
MMYILECTBA U HEJOCTATKU?

3. OnpenenuTe OCHOBHBIE MapaMeTPhl, XapaKTepU3yrolue paboTy TeImI0BOM
cxembl ADC (TemriepaTypa, JaBJIeHHUE, pacX0/1, MOIIHOCTb U T.1.).

4. Yto takoe temnoBoit KIIJI ADC u kak oH paccuuthiBaeTcsi? OT Kakux
($hakTOpOB OH 3aBUCUT?

5. OObsicHUTE MOHATHE "KPUTHUYECKasi TOUKA" B KOHTEKCTE TEIUIOBOW CXEMBbI
ADC. Kakoe 3HaueHHE OHA UMEET JIJIsl IPOEKTUPOBAHUsA?

II. ITocTpoeHue U aHaIU3 MOJENEH:

1. OnumuTe OCHOBHBIE 3Tallbl MOCTPOEHUS MATEMATUYECKON MOJENH Tell-
noBoit cxembl ADC. Kakue yrnporieHus o0bIYHO enaroTces?

2. Kakue TUnbl ypaBHEHUH HCHOIB3YIOTCS ISl MOJEIMPOBAHUS TEIIOBBIX
IPOIIECCOB B PA3JIMUYHBIX KOMIIOHEHTaX CXEMbl (peakTop, HaporeHeparop,
TypOuHa)?

3. Kak monenupyertcs TernooOMeH B nmaporeneparope? Kakue koppensuuu u
YpaBHEHUS UCTIONB3YIOTCS?

4. Kak yuuThIBaeTcs BIMSHHME JABJICHHS HA TEMIEPATYpYy KUIIEHUS U HAChI-
LIEHUS B MOJAEIIN?

5. Kak mogpenupyercst npouecc KOHAEHcaluu napa B KoHaeHcatope? Kakue
napaMeTpbl BIUSIOT Ha 3()(PEeKTUBHOCTh KOHACHC AN ?

6. Kak Mmozmenupyertcst pabota HacocoB U TypOuH B TemioBoii cxeme? Kakwue
napaMeTpbl HEOOXOJUMO YUUTHIBATh?

7. Kak monenupyercs paboTa CUCTEMBI PEryJIMPOBaHUS B TEIJIOBOM cxeme?
Kakwne nmapamerpsl perynupyrorcs?

III. Pemenue 3aa4 1 MHTEpIIpETALUs PE3YJILTATOB:

1. Pa3paboTaiiTe ynpouieHHYI0O MaTeMaTHYECKYI0 MOJENb TEIMJIOBOW CXEMBI
ADC c 3amaHHBIMH TapaMeTpaMu (MOIIHOCTb peakTopa, TeMIleparypa Ha
BBIXOJI€ U3 peaKkTopa, AaBjeHUe napa u T.1.).

2. IIpoBenuTe pacuyeT OCHOBHBIX MapaMETPOB TEIIOBOM CXEMBI (TeMIEpary-
pa, TaBJICHHUE, PacXo/l) Ha OCHOBE pa3pabO0TaHHOW MOJCIIH.

3. Ilpoananu3upyiite pe3yiabTaThl MOJCIUPOBAHUS U OOBSICHUTE BIUSHHE
M3MEHEHHUs OJTHOTO W3 MapaMeTpoB (HampuMmep, TeMIepaTyphl Ha BBIXOJE U3
peaxkTopa) Ha ApyTrue napaMmeTpbl CXEMBbI.

4. Onenure TernoBor KIIJI TermioBoi cxeMbl HA OCHOBE PE3yJbTaTOB MO/IE-
JIMPOBAHUS.

5. Kak Obl m3MeHMJIaCh MOJEINb, €CIU Obl HY)KHO OBUIO y4eCTh HECTaIlHO-




HapHBIE MPOLIECCHI?

6. IIpoBenuTe aHaJN3 YyBCTBUTEIBHOCTH MOJEIM K M3MEHEHHIO BXOAHBIX
napamerpoB. Kakue mapamerpsl HanOojiee CHIBHO BIMAIOT Ha BBIXOJHBIC
napameTpbl?

7. Kak 6561 BbI MOAM(DUIMPOBAIN MOJETH JJIS aHAJIN3a aBAPUIHBIX CUTYaIHi
(HampuMep, parepMeTH3alys KOHTypa)?

IV. [IpakTnyeckue HaBbIKU:

1. OnumuTe Baml ONBIT pabOThl ¢ IPOrPAMMHBIM OOeCeUYeHUEeM JIs Moje-
JUPOBaHUs TEIUIOBBIX cxeM. Kakue nporpaMmel Bbl UCIIOIb30BAIN?

2. Kak BbI BeIOMpaeTe MoAxoJsIee MporpaMMHOE oOecriedeHue i pele-
HUSI KOHKPETHOH 3a7a4i MOJIEIIMPOBAHUS TEINIOBON CXEMBI?

3. Kak BbI IpoBepsieTe TOUHOCTh U JOCTOBEPHOCTH PE3YJILTATOB MOJEIUPO-
BaHMUSI TEIJIOBOM CXEMBbI?

[1K-1.3

Bonpocsl Ha pOBEpKY 3HAHUIM METOAMKHA MOJCIUPOBAHHS M pacueTa TeX-
HOJIOTMYECKUX IPOLECCOB M 3JIEMEHTOB B TexHUYecKux cucremax ADC
JOJKHBI OXBATBHIBATh PA3IMYHBIC ACMEKTHI, OT ()YHIaMEHTAIBHBIX TPHHIIH-
MOB J0 CIeuu(PUYECKUX METOOB, HCIONb3YEMbIX B SJIEPHON IHEPrETHKE.
BoT HECKOJIBKO TPUMEPOB, Pa3/ICICHHBIX 110 TEMAM:

I. O6uMe MPUHIUIIBI MOJICTUPOBAHHMS:

1. OnuimuTe OCHOBHBIE 3Talbl Mpolecca MOACIUPOBAHUS TEXHOJIOTHUYECKUX
npoueccos Ha ADC.

2. Kakue Tunsl mMojeneil UCHONb3YIOTCS A OMMCAHUS TEXHOJOTHUECKUX
nporieccoB Ha ADC? (Hanpumep, dpuznueckue, MaTeMaTHIECKUE, UMUTAIIH-
OHHBIE). YKaXHUTe IPEUMYIIECTBA U HEAOCTATKU KaX/10Tr0 TUIIA.

3. Yro Takoe Banuaauus U Bepudukauus Moaenu? Kak 3Tu mporecchl ocy-
LIECTBIAIOTCA Ul MOZIEIIEN, UCTIONb3yeMbIX Ha ADC?

4. O0bsicHUTE TOHATHE "YIIPOIIAIOIINUX MPEATIONOKEHHI" B MOIETTUPOBAHIH.
Kakue ymporuienus 10mycTUMBI, a KaKMe HET IpU MOJECIMPOBAHUM IpoLec-
coB Ha ADC?

5. Kak BbIOMpaeTcs ypoBeHb JAeTalu3alliid MOJETH B 3aBHCHMOCTH OT IO-
CTaBJIEHHOM 3ama4un’?

II. MoaennpoBaHue TEMIOBBIX IIPOLIECCOB:

1. OnummTe METOIBI pacueTa TermoooMeHa B maporeHeparopax ADC.

2. Kak MozpenupyeTcsi Te4eHHUE TEIUIOHOCHUTENS B MEPBUYHOM U BTOPHUUHOM
KoHTypax ADC?

3. Kakue MeTo bl UCMONb3YIOTCS JUIsl MOJAEIUPOBAHUS TEMIOBOTO pacuiupe-
HUs 06opynoBanus Ha ADC?

4. Kak y4uThIBaeTCSl TETIOBAas WHEPIUS MPU MOJICTUPOBAHUH TEPEXOTHBIX
npoueccos B ADC?

5. OnumuTe METONIbl pacyeTa TEIJIOBBIX HAIPSKEHUH B AJIEMEHTaX PEaKTo-

pa.

1. MonenupoBanue HEHTPOHHO-(PU3MUECKUX TPOLIECCOB:

1. Kakue MeToapl UCHOIB3YIOTCA JJISI pacyeTa HEUTPOHHOTO MOJIA B aKTHUB-
HOM 30HE peakTopa?

2. Kak Mogenupyercsi BRITOpaHHUE SIAEPHOTO TOIIUBA?

3. Onummre MeTobl pacyeTa Ko3(pPHUIUEHTOB PEaKTUBHOCTH.

4. Kak MOJIeTMpyIoTCsi KCEHOHOBBIE KoJIe0aHUs B peakTope?

5. Kax yuutsiBatoTcst 3¢ (hekThl 00paTHON CBSI3U MPU MOJCITUPOBAHUU TUHA-
MHKHU peakTopa?

IV. MopaenupoBanue ruJipaBlIndeCKuX MPOIIECCOB:




1. OnumuMre METOABl pacyeTa TUAPABIMYECKHX COMPOTUBICHUN B TpyOoO-
npoBogax ADC.

2. Kak mopenupyercsi TeueHHe IBYX(a3HBIX cpei (Iap-Boja) B CHCTEMax
ADC?

3. Kakue meroapl MCNONB3YIOTCS AJI MOJEIMPOBAHUS JUHAMHUKU YPOBHS
JKUJIKOCTH B pe3epByapax ADC?

4. Kak mozenupyercst paboTa HaCOCOB M JPYroro THAPaBINYECKOTO 000py-
noBanusa Ha ADC?

V. Ucnonp30BaHue NporpaMMHOT0 00ecrieueHus:

1. Ha3oBuTE OCHOBHBIE IPOrPaMMHbIE MTAKEThI, UCIIOJIb3YyEMbIE Il MOJAEIH-
POBaHMsI TEXHOJIOTrMYECKUX IpoueccoB Ha ADC.

2. OnuiuTe BO3MOXHOCTU U OTPAHUYEHUS XOTS Obl OJHOTO U3 ITHX IaKe-
TOB.

3. Kak ocymectisercs BepuuKalus U BaIWAALUSA Pe3yJbTaTOB MOJEIH-
pOBaHMsl, MOJIYYEHHBIX C TIOMOIIbIO IPOrPAMMHOI0 0OecIieyeHUs?

V1. Ananu3 pe3ysbTaToB MOJAECIMPOBAHHUS:

1. Kakue MeToapl UCHOIB3YIOTCS /ISl aHAJIM3a Pe3yJbTaTOB MOJAEIMPOBAHUS
TEXHOJIOTHYECKUX mporeccoB Ha ADC?

2. Kak o1ieHuBaeTcs HEONpeaesIeHHOCTh Pe3yIbTaTOB MOAEIHUPOBAHUA?

3. Kak pe3ynbrarsl MOICIUPOBAHUS UCTIOIB3YIOTCS JIJISl IPUHATHUS UHKE-
HEPHBIX pelieHui?

[1K-1.3

Bompockl a5 nmpoBepku BilaJieHUs] HaBbIKAMU MOJEJIMPOBAHUS U pacuera
TEXHOJIOTHYECKHX IPOLIECCOB U DJIEMEHTOB B TeXHHMYeCKUX cucremax ADC
MOKHO pa3/IeJIMTh Ha HECKOJIbKO KaTeropuil, OXBaThIBAIOLIMX pa3JIMYHbIE
ACIIEKTBI:

I. OcHOBBI MOZIETMPOBAHUS:

1. OnummTe OCHOBHBIE ATAIIBI IIPOLIECCa CO3AAHNU MAaTEMAaTUYECKOW MOJIENH
texHosioruaeckoro mpoiecca ADC. Kakue nanHbple HEOOXOIUMBI Ha KaXI0M
srane?

2. Kakue Tumbpl MareMaTH4YeCKHMX Mojejel (cTaTuueckue, JUHAMUYECKUE,
JIeTEPMUHHPOBAHHbBIE, CTOXACTUYECKHE) UCTIOIB3YIOTCS JUIsl MOJEINPOBAHUS
TexHoJornueckux npomeccoB ADC? [lpuBeanure npumepsl 1 KaXJI0T0 TH-
na.

3. O0bscHUTE NMPUHLUIIBI BHIOOpPA METO/Ia YMCIEHHOTO PEIIeHUs Uil KOH-
KpeTHOM Monenu. Kakue GpakTopbl BIUSIOT Ha 3TOT BEIOOP?

4. Kak npoBoautcsi BepupuKauus U BaIUJALMS MaTeMaTHUYeCKOW Mojenu?
Onumure KpUTEPUN IPUEMIIEMOCTH PE3YIIbTATOB.

5. Yto Takoe 4yBCTBUTEIHHOCTb MoOjeiaN? ONUIINTE METOJbl OIEHKU 4YyB-
CTBUTEJIBHOCTH MOJENN K U3MEHEHHUIO BXOIHBIX IIapaMeTpPOB.

6. Kak yuuThIBaeTCsi HEONPEIEICHHOCTh BXOJHBIX JAHHBIX MPH MOJEIUPO-
BaHuu? Kakue MeTo/bl UCIOIB3YIOTCS JIsl OLIEHKH M PacHpOCTPaHEHUsS He-
ONpeAeICHHOCTH ?

II. MonenupoBaHue KOHKPETHBIX JIEMEHTOB U IPOLECCOB:

1. OnummuTe MaTeMaTHYECKYI0 MOJIENb TEINIOOOMEHHOTO Tpoliecca B mapo-
re"eparope. Kakue napaMeTpsl BIUSAIOT Ha 3PPEKTUBHOCTH TEINIOOOMeHa?

2. Kak Mogenupyercs npolecc ropeHus iAepHoro TominBa B peakrope? Ka-
Kre (paKTOpbl YUUTHIBAIOTCS B MOZETH?

3. OnuimuTe MaTeMaTH4YECKY0 MOJENb CUCTEMBI PETYJINPOBAHUS TaBJICHUS B
KOHType peakropa. Kakue mapameTpsl U peryisiTopbl UCIOJIB3YIOTCS B JaH-
HOU MoJzeu?

4. Kak Mopenupyercsi mpolecc Terlonepeaayl B peakTOpHOM OacceiiHe?
Kaxue ymporieHust 0ObIYHO JeTaroTCs?




5. PazpaboraiiTe ynpoIeHHy0 MOJEIb MPOLecca OYUCTKH BOJBI B KOHTYpE
peaxkTopa. YKaKuTe OCHOBHBIE YPaBHEHHUS U TapaMeTPBhI.

6. Onuiure MOAETUPOBAHUE PACIPOCTPAHCHUS PATUOAKTUBHBIX BEILIECTB
npu aBapuitHbIX cutyanusax. Kakue GpakTopsl BIUSIOT Ha pacpocTpaHeHue?
[II. PacyeTsl 1 aHanu3 pe3yJbTaTOB:

1. Kak paccuuTbiBaeTcsi TemioBass MOIIHOCTh peakTopa? Kakue naHHbIe
HEOOXOAUMBI JIJIsl 3TOr0 pacyera?

2. Kak onpenensiercs a3¢pexTuBHOCT paboThl naporeneparopa? Kakue mo-
Ka3aTeIu UCTIOJIb3YIOTCS JJI OLEHKH?

3. Kak paccuutsiBaercs kod(ddumueHt 3amaca peaktuBHOCTH? KakoBo ero
3HauYeHHe [ obecrnieueHus: 6e3omnacHocTu?

4. Kak MHTEpIpeTUpPYIOTCS pe3yibTaThl MOJECIUPOBAHMSI B KOHTEKCTE O€3-
onacHoctu ADC? Kakue KpuTepruu UCHOJIb3YIOTCS ISl OLIEHKH PUCKOB?

5. Kak Ha OCHOBE pe3yJIbTaTOB MOJAEIUPOBAHUS IIPUHUMAIOTCA UHKCHEPHbIE
pelieHus mo onTuMu3auu padorst ADC?

6. Ilpoananusupyiite pe3yabTaThl MOJEITUPOBAHUS U OOBSICHUTE, MOUYEMY
MOJy4YeHbl UMEHHO TaKue pe3ynbTaThl. Kakue BO3MOXKHBIE MCTOUYHUKH I0-
rpemHocTu?

IV. IlporpammHoOe oOecTicUeHHE:

1. Onummre Bail ONbIT pabOTHI C NPOTPAaMMHBIM 00ECIIEUEHUEM TSI MOJIe-
JUPOBAHUS TEXHOJIOTUYECKUX MpoueccoB. Kakue mporpamMmbl Bbl HCHOIB30-
Banu?

2. Kak BbI 0OpabatbiBaeTe U BU3YaTH3UPYETE PE3YIbTAaThl MOACTUPOBAHNUSA?
3. Kak BbI BEIOMpacTe Moaxoasiiee MporpaMMHOE OOeCTICUeHUE IS pere-
HUSl KOHKPETHOM 3a71a4u MOJICTTUPOBAHHUS?

Kpurepun

Kpurepun onieHnBaHus - IPaBUIBHOCTD U apTyMEHTUPOBAHHOCTH OTBETOB
OLICHKH U IIKaa

Ha BOIIPOCHI
OLICHUBAHMS

4. OnleHOYHBIE MATEPHAJIbI IPOMEKYTOYHON aTTeCTALMHA
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6 COOMBEMCMBUU C MEXHOOSUYECKOU Kapmod aMCL;LlI’UZMHbl

HaumenoBanue
OLICHOYHOI'0 DK3aMeH
cpeacTsa

OneHo4HbIE MaTepHUabl, BHIHECEHHBIE Ha 3K3aMEH, COCTOST 2 BOIIPOCOB
Ha IPOBEPKY TEOPETUUECKUX 3HAHUH, U 3a1a4H ISl IPOBEPKH MTPAKTHUECKUX
YMEHUM.

IIpumepovr meopemuueckux 60npocos.

Ot BOIIPOCHI COCTABJICHBI C Y4YCTOM CHCI_II/I(I)I/IKI/I HI[CpHOfI SHCPIrCTUKU U

[IpencraBnenue
OXBAaTBHIBAIOT KaK OOIME MPHUHIIMIBI aJrOPUTMHU3AINU, TaK M AITOPUTMBI,

" COACPIKAHUC
HCIIOJIB3YCMbBIC IJId PCHICHUSA 3ada4d, CBA3AHHLIX C NPOCKTHUPOBAHUCM, IKC-
OIICHOYHBIX

IUTyaTalue 1 6e30MacHOCThIO SACPHBIX YCTAaHOBOK.
MaTepuasoB

I. OCHOBBI aITOPUTMHU3ANMH U YUCIICHHBIX METOI0B (00I1II1e BOMIPOCHI):

1. YUro takoe amroput™m? OmnpeaerneHue, cBoMcTBa airoputMa. Kpurepuu
KauecTBa aJirOPUTMA.

2. OCHOBHBIE CIOCOOBI MPEACTABICHUSI ANTOPUTMOB (OJIOK-CXEMBI, TICEB-




JOKOJI, SI3bIKU MporpamMmupoBaHus). [IpenmyiiiecTBa 1 HEAOCTATKHU KaXI0TO
crocoba.

3. OCHOBHBIE ANTOPUTMHUYECKHUE CTPYKTYPBI: MOCIIE0OBATEILHOCTD, BETBIIE-
Hue, nukI. [Ipumeps! ncnonb30BaHus.

4. Tlonstue cnoxuoctu anroputMa. O-Hortanus. [IpuMepsl OLEHKH CIIOXK-
HOCTH JIJIsl Pa3JIUYHBIX AJITOPUTMOB.

5. OcHOBHBIE METOBI Pa3pabOTKU AITOPUTMOB (pa3ieisiii U BIACTBYH, IH-
HaMHUYECKOEe MTPOrpaMMHUPOBAHUE, JKA/IHbIE AJITOPUTMBI).

6. CTpyKTypbl NaHHBIX (MAaCCHUBBI, CIIUCKH, OUYEPENU, CTEKHU, IEPEBbs, Ipa-
¢51). [IpuMepsl npuMeHeHU B 3a/1a4ax SACPHOM SHEPTreTHKU.

7. PexypcuBHble anroputmbl. [Ipumepsl. [IpenmyiiiecTBa U HETOCTATKU pe-
KYpPCHUHU.

8. Meroabl pemnieHUs CUCTEM JUHEHHBIX anreOpanyecKux YypaBHEHMI
(CJIAY): npsmbie (metona 'aycca, LU-pa3noxxenne) u utepaimoHHbie (Me-
tox Skobu, meton 3eitaens). CpaBHeHHE U 00JIACTU IPUMEHEHUS.

9. MeTonp! pelieHus: HETMHEHHBIX ypaBHeHHI: MeTo HpioToHa, MeTon Ou-
CEeKIINH, MeTOJ] ceKymux. CpaBHEHHE U 001aCTH PUMEHEHHUS.

10. MeTonbl YUCIEHHOTO UHTETPUPOBAHMS: METOI Tparneuui, meton Cumi-
cona. OneHKa NorpenrHoCTH YUCIEHHOTO HHTETPUPOBAHUSI.

II. Anroput™msel Ui pacyeTa HEHTPOHHO-(PU3MUECKUX XAPAKTEPUCTUK siliep-
HBIX PEaKTOPOB:

1. YpaBHeHue nepenoca HeWTpoHOB. Juddy3nonHoe mpuliMKeHue ypas-
HeHus nepeHoca. O61acTH NPUMEHUMOCTH.

2. Anroput™mbl peuieHus ypaBHEHHS IU(PPy3uM HEUTPOHOB: KOHEY-
HO-Pa3HOCTHbIE METO/Ibl, METOJl KOHEUHBIX 3JeMeHTOB. OCOOEHHOCTH MpHU-
MEHEHUS IS Pa3JINYHBIX TUIIOB PEAKTOPOB.

3. MHororpynmnoBoe npubnnxeHue. [IpUHIMNBI MONTYyYEeHUs TPYHNIOBBIX
KOHCTaHT. AJITOPUTMBI JUIsl PELICHUs MHOTOTPYNIIOBOTO ypaBHEHMs AU(-
by3umn.

4. Meton Monte-Kapio st pacueta HEUTPOHHO-(PU3NYECKUX XapaKTepH-
CTHK peakTopoB. [IpuHLUIIBI MeTO/1a, aNTOPUTMBI MOJEIIMPOBAHUS TPAEKTO-
puii HeUTpoHOB. [IpenMyinecTBa U HETOCTATKH METOAA.

5. Anroputmbl s pacuera d(ppekTuBHOTO KOd(hPUIIMEHTa pa3MHOKEHUS
HeirponoB (kadd). Kputepun cxonuMocTu U METObI YCKOPEHUST CXOUMO-
CTH UTEPALMOHHBIX IPOLIECCOB.

6. ANropuT™sl sl pacueTa MpPOCTPAHCTBEHHO-HEPTETHUECKOTO pacipeie-
JIeHHUs HEUTPOHHOTO MOTOKA B aKTUBHOH 30HE peakTopa. OcoOOEHHOCTH pac-
yeTa JUIsl peaKTOPOB Pa3InYHONW F€OMETPUH.

7. ANTOPUTMBI JIJIsl pacueTa BHITOPAHUS SAEPHOTO TOIUIMBA. Y PaBHEHUS BbI-
ropaHusi, METO/Ibl YHCIEHHOTO pelieHus. Y4eT o0pa3oBaHus MPOIYKTOB Je-
JICHHUS.

8. AJITOpUTMBI JUIsl pacueTa BIMSHUS Pa3iu4HbIX (PakTOpoB (TeMmepaTypa,
IJIOTHOCTb, KOHIIEHTPALUS TOIJIOTUTENEH) Ha PEAaKTUBHOCTD PEAKTOpA.

9. AnropuT™msl 11 MOAEIUPOBAHUS CUCTEM YIPABJICHUS U 3allUThl PEAKTO-
pa (CY3). Pacuer 3¢dekTuBHOCTH OpraHOB pETyIHPOBAHUS PEAKTHBHO-
CTBIO.

10. AnropuTMBbI I aHATTM3a KMHETUKU peakTopa. Pemienne ypaBHEHUN KH-
HETUKM peakTopa. MoJenupoBaHie NEPeXOAHbIX MPOLIECCOB U aBAPUMHBIX




CUTYalHi.

III. AaropuT™msl 1151 TEIUIOTUAPABINYECKUX PACUETOB S/IEPHBIX PEAKTOPOB:
1. YpaBHeHHs cOXpaHEHHUS MacChl, UMITYJIbCa U SHEPTUuu AJig 0AHO(HA3HOTO U
IByX(a3zHoro NoTokoB. OCHOBHBIE TOMYIIEHUS U YIIPOLICHUS.

2. AAropuT™Mbl pelleHUs ypaBHEHUW T'MAPOJMHAMMKHU JJIS pacyeTa TEeIlo-
TUIPABIMYECKUX XAapaKTEPUCTUK AaKTUBHOM 30HBI peakTtopa. Koneu-
HO-Pa3HOCTHBIE METO/bI, METO/I KOHEUHBIX 00OBEMOB.

3. Mozenu temionepeHoca B TBAJIAX SIACPHOTO TOILUIMBA. AJITOPUTMBI pac-
yeTa TEeMIEPATYpPHOro MOJis B TBA3JIE. YUET TEIUIOBBIAEICHUS B TOIUIMBE U
TEIJIO0TBO/IA K TEIJIOHOCUTEIIIO.

4. AnroputMmbl i pacdyera Kpusuca Tersiooomena. Kpurepum kpusuca
TeruiooOMeHa. MojienupoBaHue MpoIEeccOB KUMEHUS U KOHICHCAIIUU.

5. AAroput™mbl IS aHaJM3a aBapUHHBIX PEKUMOB, CBSI3aHHBIX C IOTEpel
termmoHocurenss (LOCA). MopaenupoBaHue HCTEUEHUS TEIJIOHOCUTEIS,
TEIUI00TBOJIA OT aKTUBHOM 30HBI, pa30rpeBa TBAJIOB.

6. AJAropuTMBbI 17 MOJEIMPOBAaHUS PabOTHI NAapOre€HEpaTOpPOB M JIPYroro
TerioooMenHoro obopynoanust ADC. Pacuer TemnoBoro GanaHca W TUl-
PaBIMYECKUX XAPAKTEPUCTUK.

7. AATOpUTMBI ISl MOJEIUPOBAHUS pabOTHI CHCTEM aBapUITHOTO OXJIaXKIIe-
Hus aktuBHOI 30HbI (CAQO3). Ouenka s¢dextuBHoctn CAO3.

8. Anroput™msbl 7151 pacyeTa TeroBeix ceteit ADC. OnTuMu3aius pexxuMoB
paboTHI TETJIOBBIX CETEH.

9. AAropuTMBI 175 MOJIENMPOBAHUS pPabOThI CUCTEM BEHTWISILIMM U KOHIHU-
nuonupoBanuss ADC. Pacuer pacnpezneneHus TeMneparypbl U BIAXKHOCTH
BO3/yXa.

10. Anroputmsl jisi MOAEIMPOBAHUS PACHPOCTPAHEHUS PaJMOAKTHUBHBIX
BellecTB B ciaydyae aBapuu Ha ADC. Pacuer 1030BBIX Harpy30K Ha IEPCOHAN
Y HaceJeHHeE.

IV. Anroputmsl 11t aHanm3a 6€30MacHOCTH SJIEPHBIX YCTAaHOBOK:

1. MeToas! aHanu3a 0€30MacHOCTH: JETEPMUHUCTUUECKUN U BEPOSATHOCTHBII
ananm3 OezomacHoctu (Deterministic Safety Analysis, Probabilistic Safety
Analysis - DSA, PSA). [IpuHuuns 1 0cOOCHHOCTH MPUMEHEHHUSL.

2. ARropuTMBl Ui MOCTPOEHUS JEPEBHEB COOBITHI M JE€PEBHEB OTKA30B.
AHanu3 nocueoBaTeIbHOCTeH COOBITHI U PUYMH OTKA30B.

3. AJrOpUTMBI JJIsl pacyeTa 4yacTOTHI U MOCIEICTBUI pPa3IUUHBIX CIIEHApHEB
aBapuii. OLleHKa BEpOSTHOCTH MOBPEXKJICHHUS aKTUBHOW 30HBI M BBIXOJA pa-
JTUOAKTUBHBIX BEILIECTB B OKPYKAIOIIYIO CPELY.

4. ANTOPUTMBI JUIsl OIIEHKH BIIMSHUS YelloBeuecKoro (hakTopa Ha Oe3omac-
HocTh ADC. MonenupoBaHue ACUCTBUI oneparopa B Pa3jiu4HbIX CUTYyallU-
AX.

5. ANrOpuUTMBI AJIsi OIIGHKH BIIMSHUS BHEIIHUX (DAKTOPOB (3eMIIeTpsCEHMS,
HaBOJHEHHS, SKCTpeMaJbHbIE TeMIepaTypbl) Ha OezonacHocTh ADC.

6. ANropuTMBI A aHanmU3a HajAeKHOCTH obopynoBanust ADC. Pacuer mo-
Kazaresnell Ha/JeKHOCTH, OLIEHKA BIUSHHUS OTKa30B 00OpyHOBaHUS Ha 0e3-
OIACHOCTb.

7. AnropuTMmsbl i ontuMu3anuu cuctem Oe3omacHoct ADC. PazpaboTka
HOBBIX CHUCTEM 0€301TaCHOCTH U OICHKA UX 3(PHEKTHBHOCTH.




8. AJTOpUTMBI JJIsl aHAJIN3a PUCKOB SIEPHBIX YCTAaHOBOK. OIEHKA BEPOST-
HOCTH | MOCTIEACTBUN HEOIarOMpUsITHBIX COOBITHA.

9. AnropuTMmsbl AJi1 MOJEIMPOBAHUS MOBEICHUS PaJMOAKTUBHBIX MaTepua-
JIOB B Pa3IMUHBIX YCJIOBUAX. PacueT pacTBOpUMOCTH, MUTpAIMK U cOpOLUU
paZvOHYKIIN/IOB.

10. Anroput™msl A HNOJAEPKKU NPUHATUS PELICHUM IPU aBapUiHBIX CH-
Tyanusx. Pa3paboTka alropuTMOB JUIs OIIEPATUBHOTO MEPCOHATIA.

V. IlpakTrueckue 3aaauu:

1. Pa3zpaGoTarh anroput™m [uisi peuieHusi ypaBHeHUs! AU(y3Uu HEHTPOHOB
OJIHOMEPHOM NPUOJINKEHIUH METOI0M KOHEUHBIX Pa3HOCTEH.

2. Pa3paboraTh ajropuT™m s pacyera TEMIEPaTypHOTO MOJsl B TBIJE
AJIEPHOTO TOILJINBA.

3. Pa3zpabortarh aaropuT™ sl MOCTPOCHUS JepeBa COOBITUM JIsI KOHKPET-
HOro cueHapus aBapuu Ha ADC.

4. PazpaboTaTh aJropuT™M JI pacuera KPUTHUYECKON MAcCChl SIIEPHOTO Ma-
Tepuana.

5. Pa3zpaboTaTh anroput™ i OLIEHKHU J1030BOM HArpy3Kd Ha MepcoHal Mpu
paboTe ¢ painOaKTUBHBIMH UCTOYHUKAMH.

Turnel BOIpocoB:

* Teopernueckue: [IpoBepka 3HaHUSI OCHOBHBIX MOHATHM, PUHIIMIIOB U Me-
TOJOB.

* [Ipaktuueckue: [I[puMeHenne 3HaHUN JUIsl pa3pabOTKU aITOPUTMOB pellie-
HUSI KOHKPETHBIX 3a7a4.

* AHanuTHueckue: AHalW3 U CPAaBHEHUE PA3IHMUYHBIX AJITOPUTMOB U METO-
JI0B.

* [IpoexTHbie: Pa3paboTka anropuTMOB 7S peIIeHHs] KOMITJIEKCHBIX 3a/1ad.

*  Bompocs! 10KHBI 0XBAaThIBaTh BCE OCHOBHBIE pa3/iesibl Kypca.

* HeobxonuMo ucnonb3oBaTh KOHKPETHBIE TPUMEPHI U3 NMPAKTUKH pado-
ThI B IZICPHON DHEPTETHKE.

*  BaxHo oLleHUTH HE TOJILKO 3HAHHE TEOPUU, HO U YMEHUE TPUMEHSIThH €€
Ha MpPaKTHKE.

*  PexomeHayeTcst CHOIB30BaTh KOMOMHAIIMIO PA3IMYHBIX TUIIOB BOIPO-
COB.

*  Bxumounre B 3K3aMEH NMPAKTHUUYECKOE 3aJjaHue 10 pa3paboTKe aaropuTMa
JUISL peLIeHUs] KOHKPETHOH 3a1a4u, crienUIHOM U1 epHON SHEPTeTHKH.

1. Yro Takoe yHuBepcagbHas MaTeMaTHYECKasi MOJIEb TEIIIOBON CXEMBI?
2. OCHOBHEIE JOCTOMHCTBA JIMHENHON MaTeMaTHYECKOU MOJESIIH TEIJIOBOMU
cxemsl [ITY nmu ADC?

3. Mexay LensiMu pacdyeTa TEIUIOBOM CXEMBI U COCTaBOM €€ MaTeMaTH4e-
CKOM MOJEJIM UMEETCS OIIPE/IETIEHHAsI CBSI3b - KaKasi UMEHHO?

4. Kakum 00pa3oM MOXKeET ObITh U3MEHEH COCTaB 000PYOBAHUS B TEIIOBOM
CXeMe, UCCIIeyeMOH C MOMOIIBI0 MaTeMaTHIeCKoi Moaenu oobekta ADC
¢ (DUKCUPOBAHHOU CTPYKTYpOi1?

5. Kakum 06pa3oM IpUHLHUITBI CHCTEMHOTO MOAX0/1a — UePapXUYHOCTU U
HEO00XO0UMOT0 Pa3HOoO00pa3usl - JOHKHBI OTPA3UTHCS B MATEMAaTHYECKOM




MOJIEJIU TEIJIOBOH CXEMEI?

6. JlaiiTe onpeneneHus BUIaM CBS3EH MEXITy dIeMEHTaMu 000pyI0BaHUS
ADC.

7. YTO HY)KHO JJIS TOTO, YTOOBI MPEJCTABUTh TEIIOBYIO cxemy ADC B BUE
rpada?

8. Uto Takoe pacueTHBIN 351eMeHT (y3e1) TEeII0Boi cxembl? YeM pacueTHas
CXEeMa MOKET OTJINYATHCA OT UCXOTHON TEXHOJIOTHYECKOM?

9. Uem OyayT paznuuaTbCcs MaTEMAaTHUYECKUE MOAETH KaKoro-1100 JIeMeHTa
obopynoBanus [ITY, coznannblie s BKIIOYEHHUSI B MATEMAaTUUECKYIO MO-
JIeJIb TEIJIOBOM CXEMBI U AJIs POBEICHUS PACUETHBIX UCCIIEIOBAHUM JTaH-
HOTO 3JIEMEHTa?

10. HazoBuTE OCHOBHBIE TPYIIIIBI YPABHEHHI, KOTOPbIE BOMAYT B MaTEMaTH-
YEeCKYI0 MOJIEIb dJIeMEHTa 000pyI0BaHus, MPeHA3HAYCHHYIO JJIsl pacueTa
TEIIOBOM CXEMBI.

11. IlpuBeauTe npuMepsl JIOTHYECKUX TAPAMETPOB, KOTOPbIE METYT OBIThH
HCIIOJIb30BaHbl B MaTeMatuueckon moaenu [ITY.

12. Kakast unpopmanust HeoOXoauMa JUTsl OIHCcaHusl HH)OPMAIMOH-
HO-HACBIIIEHHOTO rpada TernoBoil cxempr?

13. B ueM 3akirouaeTcsi OCHOBHAS TPYAHOCTH (Ipo0iiema) mpu pa3padoTke
MaTeMaTHUYeCKON MOJIENIN TEIUIOBOI CXEMBI Ha OCHOBE 3JIEMEHTOB 000PYI0-
BaHUS U IOYeMy?

14. Kakve mpHYuHBI JENA0T IeIeCO00pa3HbIM MOICTHPOBAHUE TEITIOBON
cxemsbl IITY Ha ocHOBe rpymi aneMeHToB 00opynoBanus? Kakyro u3 Hux B
ATOM CIIy4ae CJlelyeT CUUTaThb OCHOBHOM?

Ipumepol npakmuueckux 3a0aHulL:

1. Jlns 3amaHHO# CXEeMBI 3aMUIIUTe YpaBHEHUS TETUIOBBIX O0ATaHCOB IS
pererepatuBHbIX nogorpesarenei [11 u I12.

2. Haiinute Ha mpencTaBieHHOM Tpade BEpIIUHBI, COOTBETCTBYIOIINE
BXOJIHBIM M BBIXOJIHBIM TEPEMEHHBIM CHUCTEMBI YpaBHEHHH, STUM Tpadom
IIPE/ICTABICHHOM.

3. Kakum 00pa3omM ¢ TOMOIIBIO YKa3aTene CBS3e MOXKET OBITh OIH-
CaHO MECTO MOJOTPeBaTENs HU3KOTo AaBiieHus Ne 7 B 3aJJaHHON cxeme?

4. MaTeMatrdeckasi MOJIeJIb OJIOTpeBaTENS HU3KOTro aByieHus Ne 5 Ha
MPEICTABICHHONU CXEME MOXKET COCTOSITh U3 OJHOTO YPaBHEHUS , 3 MOXKET
BKIIIOUYATh B ce0s HECKOJIBKO ypaBHeHU. Ha30BUTE MPUYHHEI, BIUSIONINE HA
COCTaB ypaBHEHUI MaTEMaTUYECKON MOJIENU MO0TPEBATEI.

5. 3anumuTe ypaBHEHHUE IS pacyeTa pacxoja rperollero napa Ha mno-
JIorpeBaTesb BBICOKOro AaBiieHus [12 B 3agaHHOM cxeMme.

6. [TocTpoiite rpad as 3a1aHHON TEMJIOBOM CXEMBI.

Kpurepun
OLICHKH U IIKasa
OLICHUBAHUS

B Oajurax

[Tpu BeICTaBICHUH OAJITIOB 32 OTBETHI HA 33J]aHUS B OUJIETE YUUTHIBAIOTCS
CIIEIYIONINE KPUTECPUU:

1. IIpaBUIBHOCTH BBITIOJIHEHHS MIPAKTUIECKOTO(MX ) 3a1aHUsI(1i1)

2. Bnanenune MetogaMu U TEXHOJOTHUSIMH, 3aIUITAHUPOBAHHBIMU B paboueit
nporpamMme JUCITUTITUHBI

3. BnageHue cneranbHBIMA TEPMUHAMHE U UCIIOIB30BaHUE UX TIPH
OTBETE.

4. YMmenne oOBSICHATD, I€JIaTh BBIBOALI M 0000IIEHN, JaBaTh




apryMEeHTHPOBAHHbBIE OTBETHI

5. JIorn4HOCTH U MOCIEN0BATENBHOCTh OTBETA

6. JleMOHCTpalus CHOCOOHOCTH Y4acTBOBATh B pa3paboTKe
0000IIICHHBIX BAPUAHTOB pelIeHUs MpodIIeM

Ot 11 o 15 GanoB oLeHUBAETCs OTBET, KOTOPbIM MOKa3bIBAET IPOYHBIE
3HaHUS OCHOBHBIX MPOLIECCOB U3y4aeMOl MpeMETHON 00IacTH,
OTIIUYAETCS TITyOUHOU U MOJIHOTON PACKPHITHSI TEMBI; BIIaJICHHE
TEPMUHOJIOTMYECKUM alnapaToM; YMEHUE OOBSICHATD CYIIHOCTb, SIBJICHUH,
MIPOLIECCOB, COOBITHI, JIENaTh BEIBOJIBI U 0000IIEHUS, 1aBaTh
apryMEeHTHPOBAHHBIE OTBETHI, TPUBOIUTH MPUMEPHI; CBOOOIHOE BIIaICHUE
MOHOJIOTHYECKON Peublo, IOTMYHOCTh U MOCIIE0BATEIbHOCTh OTBETA.
Ot 6 1o 10 6anIOB OLIEHUBAETCSI OTBET, OOHAPYKUBAIOITUH IPOYHBIC
3HAHUS OCHOBHBIX MIPOLIECCOB U3y4aeMO MPeIMETHOM 001acTH, OT/InYa-
€TCsl TIIyOMHOM U MOJTHOTOM PACKPBITUS TEMBbI; BIaJCHIUE TEPMHUHOIOTH-
YECKUM ariapaToM; YMEHUE OOBSICHITh CYIIIHOCTb, SIBIICHUH, IPOIIECCOB,
COOBITHIA, JI€TIaTh BBIBOJBI 1 00OOIICHMS, TaBaTh apTyMEHTUPOBAHHEIC
OTBETHI, PUBOUTH IPUMEPHI; CBOOOIHOE BJIaICHUE MOHOJIOTHYCCKON
peublo, TOTUYHOCTH U MOCIIEI0BATEIbHOCTh 0TBeTa. OaHAKO
JIOTTYCKaeTCs OJJHa — JIB€ HETOYHOCTH B OTBETE.

Ot 1 10 5 6ayIOB OLIEHUBAETCS OTBET, CBUJIETEIbCTBYIOLIHIA, B
OCHOBHOM, O 3HAHUH MPOIIECCOB U3y4yaeMoO MpeAMETHOI 00acTy,
OTJIIMYAIOIIUNCS HEJJOCTATOYHOM TITyOMHOHN ¥ MOTHOTOW PACKPBITUS
TE€MBbI; 3HAHUEM OCHOBHBIX BOTIPOCOB TEOPHUU; 12060 cHhOpMUPOBAHHBIMU
HaBBIKAMH aHAJIN3a SIBJIEHUH, TTPOLIECCOB, HEJOCTATOYHBIM YMEHUEM
JaBaTh apryMEHTUPOBAHHBIE OTBETHI U IPUBOAUTH MIPUMEPHI;
HEJO0CTAaTOYHO CBOOOIHBIM BJIa/IEHHEM MOHOJIOTHUYECKOH peyblo,
JIOTUYHOCTBIO U MOCJIEI0BATEIbHOCTBIO OTBETA. JlOMycKaeTcs HECKOJIBbKO
OIMOOK B COIEPKAHUU OTBETA.

MakcumajibHOe KOJIM4ecTBO 0aJU10B 32 KaXK/IbIH 0TBET U 32 BHINOJI-
HeHMe NPAKTHYeCKOro 3ajaHus — no 15 6annos
MaxkcumajibHOe KOJIM4ecTBO 0a/1710B 32 3Kk3aMmeH - 40
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