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1. He.ﬂb, 3alaYi U IVIAHUPYEMBIC PE3YJIbTaTbl oﬁyqemm o ATMCIMIIJIMHE

[lenpto  ocBoeHus  AMCHMIUIMHBL  «HXeHepHO-(QHU3MYEeCKOe  MOJAEIUPOBAHUE
TEXHOJIOTHYECKUX MPOLIECCOB ATOMHBIX 3JEKTPUYECKUX CTAHIUN» SBISETCS MOJy4YECHHE
oOydaromuMmcsi  3HaHMA B 00JacTH  MHXKEHEPHO-PU3WYECKOTO,  MaTeMaTHYECKOTrO
MOJICTTUPOBAHUSI TEXHOJOTHYECKHX TMpoieccoB, obopyaoBanus ADC U ero 3JEeMEHTOB C
WCIIOJB30BAaHUEM COBPEMEHHBIX INPOrPAMMHO-TEXHHYECKMX KoMIulekcoB 1D wu 2D
MonenupoBanusi. [IproOpereHne HaBBIKOB NMPUMEHEHHUS MOJAEIHbHO-OPUEHTUPOBAHHON CpPEIBI
IIPOEKTUPOBAHUSI U MATEMaTHUYECKOTO MOJCIUPOBaHUS (IPOrpaMMHOr0O oOecreueHus) is
peuieHus 3aJad  MH)XCHEPHO-TEXHHYECKOW W HAay4YHO-HCCIENOBATEIBCKOW JEATEIbHOCTH
oOyuatonierocs. V3yueHue nNpuHOUNOB U MOJIXOJO0B CO3JaHHUS MOJENIEH Al KOMIIBIOTEPHBIX
TPEHAXKEPOB-CUMYJISITOPOB ATOMHOM JHEPreTUKH, TEIUIOBBIX JJIEKTPOCTAHUUWA W JIPYTUX
OTpacieil MPOMBIIIJIEHHOCTH.

3ajayaMy OCBOEHUS JUCLUIUIMHBI SBIISIOTCS:

- HW3Y4Y€HUE MPUHIMIOB HWHXKEHEPHO-(PU3NYECKOTO MOJETUPOBAHMS, MOAXOAOB K
CO3JaHUI0 W TOCTPOCHUID MAaTEMaTUYECKUX M LU(PPOBBIX MOJAEIEH TEXHOJOTUYECKHUX
YCTaHOBOK M CUCTEM aTOMHOU 3JIEKTPOCTAHIINH;

- M3Y4YCHHE MPHUHIIMIIOB CO3aHMS MOJHOMACIITA0OHBIX U aHATUTUYECKUX TPEHAXKEPOB U
CUMYJISITOPOB JIsi 00yueHusi onepatuBHOro nepcoHaia ADC u TOC, a Takxke MOIXO0/I0B K
pa3paboTke MUGPOBBIX TBOMHUKOB YHEPTOOOHEKTOB;

- OCBOCHHE M 3KCIUIyaTalHs NPOrpaMM M IPOTPAMMHBIX ITAKETOB, IPEIHAa3HAYECHHBIX
JUISL PELICHMs] PAa3JIMYHbIX WHXEHEPHBIX 3a/ad aTOMHOM SHEPreTHKH, B TOM YHCIECHCTEM
aBTOMAaTU3UPOBAHHOTO IPOCKTUPOBAHNSI,

- TIOJyYEHHE  HAaBBIKOB  MOJEIHMPOBAHHS  TEXHOJOTMYECKUX  IIPOLIECCOB M
aBTOMATHU3UPOBAaHHOIO  MpOEKTHpoBaHUs  obopynoBanus ADC, B TOM  yucie
TEIJIOTUIPABIMYECKUX TPOLECCOB, a TaKXke IMPOLECCOB, IMPOTEKAIOIUX B a3po- W
ra3oJMHAMUYECKUX CUCTEMAX;

- TIOJTyYeHNE HABBIKOB MCIONB30BaHus nmporpammuoro obecneuenus: ['K «Pocatom» ans
MHXEHEPHO-(PU3UUECKOTO MOJAEIIMPOBAHUS MTPOLIECCOB U AJIEMEHTOB B TEXHUYECKUX CHUCTEMax
ADC;

- chopMHpOBaTh 3HAHUA, YMEHHA M HABBIKH, I[O3BOJISIIOUIME YCHEIIHO MPONTH
rOCYJJapCTBEHHYIO UTOTOBYIO aTTECTALMIO.

KOMHCTGHI_[I/II/I, (bOpMI/IpyeMBIC Yy O6y‘-IaIOHII/IXCSI, 3alllTaHUPOBAHHBIC PC3YJIbTAThI O6y‘lCHI/ISI I10
JAUCTUINIMHE, COOTHCCCHHBIC C HHAUKATOpaMHU JOCTUIKCHU A KOMHCTGHI.[PIﬁZ

Kon u Kon n naumenoBanue 3aruiaHupOBaHHbBIE PE3YJIbTATHl O0YUCHUS
HaVMEHOBAHUEKOMIIETEHIIUN | HWHJIUKATOPA JOCTUKEHUS M0 TUCIUIUIMHE (3HATh, YMETh, BIAJCTh)
KOMITETCHIIH
[Tpodeccuonanpupiekomnerenuuu (OI1K)
[IK-1. Bnageet meTonamu [IK-1.1 Bnaneer 3nams:
MOJIETUPOBAHUS IIPOLIECCOB | COBPEMEHHBIMU Haznauenue u OCHOBHBIE MPUHITUTIBI
Y DJIEMEHTOB B TEXHUYECKHUX | MH(GOPMAIIMOHHBIMHU MIPUMEHEHUST CHCTEM  aBTOMAaTU3HPOBAHHOIO
cucremax ADC U(pPOBBIMU IIPOCKTUPOBAHUS U PELICHUs UHKEHEPHBIX 3a/1a4
TEXHOJIOTUSIMU, B TEXHUYECKHX CHUCTEMaX aTOMHOM M TEIUIOBOU
MIPUMEHSEMBIMHU B MPOIECCE | IHEPTETUKHU
IIPOU3BOCTBA TEIUIOBOU U Ymemns:
3JIEKTPUYECKON SHEPTUU C BriOupaTh onTuMalibHBIE THUIT TEXHOJOTHYECKOU




HCITIOJIb30BAHHUEM AACPHOIO
TOIIJIMBa

CXEMBI, IMapaMeTpbl padOTHl M XapaKTEPUCTUKHU
00OpyIOBaHUS W TPOIECCOB, MPOTEKAMIINX B
TexHndyeckux cucreMax ADC m TOC pgug ux
MOCJICIYIOMIET0 HMCIOJIb30BAaHUS B  CHUCTEMax
ABTOMATU3MPOBAHHOTO MMPOCKTUPOBAHUS
Brnaoemw.

Hasrikamu uHTepdericoMm
rpaduyecKoit 000109k
MIPOTrPaMMHO-TEXHHYECKHUX KOMILICKCOB

paboThl c

IIK-1. Bnaneer MmeTomamMu
MOJICIIMPOBAHUS ITPOIIECCOB
M DJIEMEHTOB B TEXHUYECKUX
cucremax ADC

[1K-1.2 Bnaneer
COBPEMEHHBIMU
TEXHOJIOTUSIMA
IIPOU3BOJICTBA TEILIOBOU U
JIEKTPUYECKON SJHEPTUU C
HCII0JIb30BaHUEM SIACPHOTO
TOILJIMBA

3uamo:

OcCHOBHbIE IPUHIUIIBI TPOU3BOJICTBA TEIIOBOU U
AJIEKTPUYECKOW DHEPrUM B TEXHOJIOTHYECKHX
crcTeMax aTOMHOMN M TEIUIOBOW SHEPreTHUKU
Ymemns:

OnpenensiTb W paccUUThIBaTh  [apaMeTpbl
paboTBl M XapaKTePUCTUKH OOOPYAOBaHUS U

MPOIIECCOB,  NMPOTEKAIOIIUX B  TEXHUYECKHX
cucremax ADC u TOC
Braoemy:

HaBbikamu aHaiim3a nmapameTpoB paboOThI U
XapaKTepUCTHK 000pYyI0BaHUS U MPOIIECCOB,
MPOTEKAIOIIUX B TeXHUYEeCKuX cuctemax ADC u
TOC

IIK-1. Bnaneer MmeTomamMu
MOJICIIMPOBAHUS ITPOIIECCOB
M DJIEMEHTOB B TEXHUYECKUX
cucremax ADC

IIK-1.3 Criocoben
HCIIOJIB30BATh MAKEThI
NPUKIAAHBIX IPOrPaMM IS
MOJICJTUPOBAHUS
TCXHOJOINYCCKHUX
IIPOLIECCOB M 3JIECMEHTOB B
TCXHHUYCCKHUX CUCTCMaXx

ADC

3namu:

[IpyHIMIBI W MOAXOHIBI CO3/MaHUA LHU(PPOBBIX
WH)XEHEPHO-(DU3MYECKIX Moenei
TEXHOJIOTUYECKHX IPOILECCOB U 00OpYyIOBaHUS
ATOMHBIX JICKTPUICCKUX CTAHITUI

Ymems:

[TpuMeHSITh MaKeThl MPUKJIATHBIX MPOTPAMM JIJIs
CO3/IaHUA W OTIAJAKU HHKEHEPHO-(PU3UUECKUX
MOJIeJIeH ¥ KOMIBIOTEPHBIX MOJIEJICH MPOIIECCOB
Y JIEMEHTOB TeXHU4Yeckux cucteM ADC
Braoems:

HaBpikamu ananu3a, Bepudukauu, o0padboTKu u
MIPEJICTABJICHHSI PE3YJIFTATOB MOJICIIUPOBAHHUS
MIPOLIECCOB U AJIEMEHTOB TEXHUYECKUX CUCTEM
ADC

I1K-3 BripabaTsiBaeT
HaIPaBJICHUS TTPHKJIATHBIX
HAYYHO-HMCCIICI0BATEIIbCKIX
Y OTBITHO-KOHCTPYKTOPCKHUX
pabor 1o
COBEPIICHCTBOBAHHIO
SICPHO-IHEPT e TUICCKUX
TEXHOJIOTUH B PYKOBOJIHUT
TS TEeTbHOCTBIO
MOTYMHEHHOTO TIepCoHaa
10 UX BBIMIOJIHCHUIO

[1K-3.2 O6001iaer
pe3ybTaThl MPOBOAUMBIX
HAyYHO-UCCIIEeI0BATEIbCKIX
M OIIBITHO-
KOHCTPYKTOPCKHX paboT ¢
L[eJIbI0 BBIPAOOTKHU
MpeJJI0KEHUH 10
pa3paboTKe HOBBIX U
YCOBEPIIEHCTBOBAHUIO
JNEUCTBYIOLIUX
SIIEPHO-IHEPTCTHICCKUX
TEXHOJIOTH

3name:

MeTo10JI0THIO HAYYHBIX HCCIIEN0BAHNHN,
OCHOBHBIC IIOJXOJbl K IUIAHUPOBAHUIO U
VIPABICHUIO  HAYYHO-UCCIICJIOBATCILCKUX U

OTIBITHO-KOHCTPYKTOPCKUX PabOT, MPOBOAUMBIX
B 00JIaCTH SI/ICPHO-DHEPTCTUUYCCKUX TEXHOJIOTHI
Ymemn:
dopmynupoBaTh MEIW H 33Ja4d  HAYIHBIX
HCCAeOBaHUM, BbIpaOaThIBaTh  HaIpaBJICHUS
MPOBEJICHUSI  HAYYHO-UCCIICIOBATCILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX paboT B 00JacTu
SJIEPHO-DHEPTCTUYECKUX TEXHOJIOTUI

Brnaoemw:

HaBbikamMu 00pa0OTKM W aHalM3a Pe3yJIbTaTOB
HAy4YHO-UCCIIEIOBATEIbCKOW  JIEATENBHOCTH B
00J1aCTH SIEPHO-IHEPTCTUICCKUX TEXHOIOTHI

2. Mecto qucuuniinHbl B cTpykrype OII




HucuumnuHa «WHXeHepHO-PU3NYeCKOe MOACTUPOBAHNE TEXHOJIOTHYECKHX MPOIECCOB
aTOMHBIX DJJEKTPUYECKUX CTAHIM» OTHOCHUTCS K dYacTH, (opMupyeMol ydacTHUKAMU
00pa3oBaTeNbHbIX OTHOLIEHUH IO HanpaBiieHHIo ToaArotoBku 14.04.01 «SnepHas sHepreTuka u

TETTO(PU3HKAY)

[IpenmecTByromuye AMCUUITINHBI [Tocnenyrouue AMCUUIIINHBL (MOIYIIH),
Konkomnerenuuun
(momynwm), npaktuku, HUP, np. npaktvku, HUP, np.

[udpoBoe npoekTupoBaHue U [ToaroroBka Kk mpoueaype 3aluThl U 3a1uTa

YK-1 pelieHre NHXKEHEPHBIX 3a7a4 Ha 0a3e | BBITYCKHOM KBAIH(HUKAIIMOHHOMN pabOTHI
C#

VK2 VYnpaBieHue NpoeKkTamMu B SIACPHON [ToaroroBka K mpoueaype 3aluThl U 3alluTa
SHEPreTHKE BBIIMYCKHOW KBAJTH(HKAIIMOHHON paboThI

VK-3 VYnpasieHue NpoeKkTaMu B SIACPHON [ToaroroBka K mpoueaype 3aluThl U 3aluTa
SHEPreTHKE BBIIMYCKHOW KBATH(HKAIMOHHON paboThI

VK-4 [ToaroroBka K npoueaype 3aliuThl ¥ 3aluTa
BBINYCKHOW KBaJIM(UKAIIMOHHOM paboThI

VK-5 [ToaroroBka Kk npoueaype 3aliuThl ¥ 3aliuTa
BBIMYCKHOW KBaJIM(UKAIIMOHHOM paboThI

VK-6 [ToaroroBka Kk npoueaype 3aliuThl ¥ 3aliuTa
BBINYCKHOW KBaJIM(UKALIMOHHON paboThI

OITK-1 [ToaroroBka k mpoueaype 3aluThl U 3a11uTa
BBINYCKHOW KBaJIM(UKAIIMOHHOM paboThI

[udpoBoe npoekTupoBaHue U [ToaroroBka K mpoueaype 3aluThl U 3a11uTa
OIIK-2 pelieHre NHXKEHEPHBIX 3a7a4 Ha 0a3e | BBITYCKHOM KBAIH(HUKAIMOHHOMN pabOTHI

C#

OIK-3 [loaroroBka K npoueaype 3aliuThl ¥ 3aliuTa
BBIIMYCKHOW KBATH(HKAIMOHHON paboThI

MK-1 CAD/CAE-cucremsl B aTOMHOU [ToaroroBka K mpoueaype 3alUThl U 3alluTa
SHEPreTUKe BBINYCKHOW KBaJIM(UKAIIMOHHOM paboThI

K-2 [loaroroBka Kk npoueaype 3aliuThl ¥ 3aIiuTa
BBINYCKHOW KBaJIM(UKAIIMOHHOM pabOThI

IK-3 VYnpaBieHue NpoeKkTaMu B SIACPHON [ToaroroBka K mpoueaype 3alUThl U 3alluTa
SHEPreTUKe BBINYCKHOW KBaJIM(UKAIIMOHHOM paboThI

J{1st oCBOEHUS TUCIUIUIMHBI 00y4aroUiCs TOTKEH:

- TIOHMMAaTh B3aMMOCBS3b OCHOBHOTO M BCIIOMOTATEIHLHOTO OOOPYIOBAaHMS aTOMHBIX
AJIEKTPUYECKUX CTAHIIUU.

- 3HaTh OCHOBHBIE XAaPAaKTEPUCTUKU TEXHOJOTHMUYECKHX IPOILIECCOB, MapaMeTphbl pabOThI
OCHOBHOI'0 M BCIIOMOTaTesbHOro obopynoBanus ADC, a Takke HauboJiee 3HaUUMble KPUTEPUU
O1IeHKU 3 (HEKTUBHOCTH pabOTHl AaTOMHOM JIEKTPOCTAHIINMK U €€ OTACIIbHBIX 2JIEMEHTOB.

- MOHMMATh NPUHIMNBI PaOdOTHl U (YHKIMOHUPOBAHUS alIapaTOB W YCTaHOBOK,
peo0pa3yIouX HHEPTrUl0 SAECPHOrO TOIUIMBA B TEIUIOBYIO M JJIEKTPUYECKYIO JHEPIHIO C
YYETOM UX TEXHOJIOTHYECKUX 0COOCHHOCTEN, KOHCTPYKIIUU U TIPUMEHIEMBIX MAaTEPHAJIOB.

- YMETb MIPOBOJIUTH (PU3NYECKUE U TEIUIOTHAPABINYECKUE PACUETHI.

- 3HaTh TEXHOJIOTMH YIPAaBJICHUSA MPOU3BOJCTBEHHONM HH(OpMaIuen, COBpEMEHHBIC
TEXHOJIOTUA MPOEKTUPOBAHMS, OCHOBBI CHCTEM ABTOMATHU3UPOBAHHOTO MNPOCKTHUPOBAHUS U
MIPUHITUIIBI ITOCTPOCHUS 0OBEKTOB MOJICITUPOBAHMS B TpapmuecKux 000J09KaXx.

- BJIAJETh HaBbIKAMHU PaOOTHI C MEPCOHAIBHBIM KOMIIBIOTEPOM, YMETh WHCTAIITUPOBATH
MIporpaMMHOE 00ecriedeHe, MPOBOJAUTH €r0 HACTPOMKY.

3. CTpyKkTypa U coaepkaHue TUCUMUILIHMHBI



3.1. CTtpykTypa AUCUMILIHHBI

OO0uias TpyA0EMKOCTh AUCIUILIMHBI cOCTaBisAeT 6 3aueTHbIX(bIe) enunuii(bl) (3E), Bcero
216 d4acoB, M3 KOTOphIX 76 4YacOB COCTaBJIsieT KOHTaKkTHas paboTa oOydaromerocs ¢
npernojiaBaresieM (3aHATHS JIEKIMOHHOTO THMA &8 dYac., 3aHSATHUS CEMUHApPCKOro THIIA
(mpakTudeckue 3aHsaTus) 68 yac., camocTosiTenbHas padota oOydaromierocs: 104 yac.

Bun yae6Ho# paboThl Bcero Cemectp
4acoB 3 4

OBIIAA TPYAOEMKOCTD JUCHUIIJINHBI 216 144 72
KOHTAKTHAA PABOTA OBYYAIOUIET'OCA 76 52 24
C ITPEIIOAABATEJIEM,
B TOMYHCIIC:
Jlexunonnsle 3ansaTus (Jlek) 8 8
JlaGopartopusle 3ansTus (J1ao)
[Tpaxtrueckue 3ansatus (I1p) 68 44 24
CAMOCTOATEJIbBHAA PABOTA OBYYAIOIIET'OCA 104 56 48
(CPQO):
[ToaroroBka K MPOMEKYTOUHOM aTTecTaluu B popme: 36 36
(kypcoBas paboTa, SK3aMeH)
®OPMA ITPOMEXYTOYHOU ATTECTALIUU Ok3. KP OK3. KP

3.2. Copep:xaHue QMCHUILIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U BHAAM 3aHATHI
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3 cemectp
Paznen 1. CoBpeMeHHBIC MPOrpaMMHO-TEXHUISCKUE KOMIUIEKCH MOJICIIbHO-OPUCHTHPOBAHHON CPEIbI
MIPOCKTUPOBAHUS U MATEMATHUYECKOT'0 MOJICIIMPOBAHUS B 00JIACTH aTOMHOW YHEPTETUKH
1. OCHOBEI IIK-1.1-3 [ JI1.1,
MIOCTPOCHUS MOJENIEH 1, V1,B1|JI1.2,] II3
8 44 56 144 Ok3| 15
TEIUIOTUAPABINYECKU [IK-1.2-3 | JI1.3, | KutP
X MPOIECCOB Hu 1, V1,B1|JI2.1,




TEXHOJIOTHYECKOIO IIK-1.3-3 |J]12.2,
00opynoBaHUsA c 1, V1, B1|JI2.3,
IIOMOIIBIO I1IK-3.2-3 | JI2.4, 20
rpaduIecKux 1,v1l |25,
o0oJi0ueK cUCTEM J2.6
ABTOMAaTU3UPOBAHHOT
0 TMPOEKTUPOBAHUS U 20
pereHus
INMHXKCHENHREIX RATTAY
DK3amMeH 36 45
Hroro B cemectpe 8 44 56 36 | 144 100
4 cemectp
Pazyen 2. MoaenupoBaH#ue TEXHOIOTHYECKOTO 000pYIOBAaHUS U TEILIOTUAPABINICCKIX MTPOIIECCOB B
KOHTYpax MPOU3BOJIbHOM TOMOJIOTHH
TK-1.1-3 ﬁi; 20
LVLBLTY s
2. Pemenue [IK-1.2-3 HZ'I’ %
1, o
MPUKJIAIHBIX 3a1a4 24 48 7 1, V1, B1 m.2.| kp 2 | 10
COBPEMEHHOTO [IK-1.3-3 3 ©
TPEHAXKEPOCTPOCHUS 1,V¥1,B1 N S
2.4 2
[1IK-3.2-B ’ 3
1 J2.5,
J12.6 15
3amura KP 45
Wroro B cemectpe 24 48 72 100
Hroro no 8 | 68 104 36 |216 100
JTUCLUTIIINHE
3.3. TemaTnuyeckuii MJIaH JeKIHMOHHBIX 3aHATHI
HomepTemsl TeMbl JIEKUMOHHBIX 3aHATUI TpynoemkocTs,
JUCITUTUTAHBI Jac.
1 OCHOBBICHCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS, 3a/1a4U U BUJIbI
CAIIP. Knaccuduxamus CAIIP. HMurtepdeiic rpaduueckoii 06onouxku )
[0 «CAII®UP». IlporpamMmmHOe obecrieueHne W KOAOT€HEPATOPHI,
UCIOJIb3YeMbIe MpH pazpaboTke TpeHaxepoB ADC u TOC.
1 brnouHno-mMoxynbHas CTpyKTypa Temuiorujapasindeckoro koga CMS B )
ucnonHuTesnbHoU cucreMe USDS
1 YHuBepcanpHas CHCTEMa pa3pa0OTKH MPOrPaMMHOTO OOecIeueHUs )
USDS (Universal Software Development System)
1 Ucnonws3oBanne si3pika mporpammupoBanHus DopTpaH mpu Co3MaHUU
CKPUNTOB [Nl  HUHXKEHEPHO-PU3WYECKUX  MoJeneil  OOBEKTOB
MPOU3BOJIBLHOM  TOMOJIOTMM  aTOMHOW  JHEpreTuku.  Pa3paboTka 2
QITOPUTMOB YIIPABJICHHUS OpraHaMH PETYJIUPOBaHUs, pa3pabaThIBaeMbIX
1M (POBBIX MOJIEIIEH
Bcero 8
3.4. TemaTnyecKkui MJIAH MPAKTUYECKUX 3AHATUI
Howmep Tembl Tembl mpaKTHUECKUX 3aHATUI TpyaoeMKocTb,
JUCITUTUIAHBI Jac.




Coznanue mnpoekta B rpaduueckoit  obomouke «CAIIDOUPy.
Hacrtpoiika ceTeBbIX IOAKIIOYEHUM, CBA3b IPOEKTAa C PaCUECTHBIM
MOJYJIEM CEpBeEpA.

O630p 0a30BBIX THUIPABIUYECKUX OJOKOB U NPHUHIMIIOB HX
coenuHeHUs: y3en, Oak, kaHain. OtBepctuss B 0Oake, TIpaHUYHOE
YCIIOBHE.

[TapameTprl pacueTHOro cios Temjaoruyapasiandeckoro koga CMS.
[IpopucoBka cxeMbl 00BbEKTa MOJECIUPOBAHMS, 3aJaHUE CBOMCTB.
CaoticTBa u mapametpsl 610k0B CMS.

Pabora ¢ TeXHOIOTMYECKOH CXeMOH OO0BEeKTa MOJCIUPOBAHUS B
pEXHMME PEaKTHPOBAHMS U B PSIKHME OTIAIKH.

Cozfanue cBsI3aHHOTO MPOEKTa (ITPOLIECC MHTETPALIUY 33a4).

PaGora B pexume oTiaaKu uepe3 cxemy (3aJaHue IOJOKEHUS
3aJIBIKEK, BBICOTHBIX OTMETOK, YaCTOThI BPAIIEHUSI HACOCOB U T.II.) H
yepes ISD.

Hactpoiika mapamMeTpoB pacdyeTHON CXeMbl B CBOMCTBAaxX peluaTens
3a/1a4H.

PaGora B TekcToBOM penaktope («uepHoe okHoy) USDS, CMS.

Coznanue, MpOCMOTP U PEIAKTUPOBAHUE CKPHUITA JJIA YIpaBICHUS U
pEryJIupOBaHUsI XapaKTEPUCTHK 00BEKTa MOJECIUPOBAHHUSL.

CocraB pacueTHOoro koma: Oumbmumoreka OmoxkoB CMS B Candwupe,
reHeparus BxoaHoro def-aitna.

[Tonnas renepanus 3agaun. 3anyck ISD. HaGop komana B oTnaguuke
ISD.

BoiBoa pe3ynbTaToB HMHKEHEPHO-(PU3NYECKOTO MOJICTHPOBAHUS B
dopmaTe MaccuBa, rpaukoB W JuarpamMM. AHaJIU3 pe3yJbTaTOB
WH)KEHEPHO-(DU3NIECKUX pacueros, MOJIETTUPYEMBIX
TEXHOJOTHYECKHUX MPOIECCOB U 000PYI0BAHUSI.

OueHKa BIUSHMS U3MEHEHUS Pa3JIMYHbIX TapaMETPOB MOJEIUPYEMOM
TEXHUYECKON CUCTEMBI Ha €€ XapakTepucTuku. OLeHKa aJJeKBaTHOCTH
pa3paboTaHHOM MOJENH. BripaboTka MPEIJI0KEHU I o
COBEpIICHCTBOBAHUIO/ONITUMU3ALIMKA  TEXHOJIOTUA B oOmactu
AACPHO-9HCPTCTUICCKHUX YCTAHOBOK.

I'padmueckuii  komoreHepatop«CAIIDOUP» s  MoaenupoBaHUS
anektpuuyeckux cxemM «ELECTROCITY»: Omnucanue J0rudeckou
CTPYKTYPBI, BO3MOXHOCTH TIPOrpaMMbl, OCHOBBI  pabOThI B
rpaguyeckoil 000JI0UKe.

I'paduueckuii xomoreHepatop [Uii MOJEIUPOBAHUS JIOTUYECKUX
ycrpoiictB ¥ aBromatuku «AUTO»: Omnucanue J10ornyeckou
CTPYKTYpbl, ~BO3MOXHOCTH IIPOIpaMMbl, OCHOBBI  paOOTBl B
rpaguyeckoil 000JI0UKe.

Co3gaHne W HacTpoiika mpoekTa B rpaduyueckorl  000I0UKe
«CAIIOUP» nans  MoAeNIMpOBaHUA  TEXHOJOTMYECKOW  CXEMBbI
YHEPrOoyCTAHOBOK MTPOU3BOJILHONM KOH(MUTYPAITHH.

3amaHue CBOMCTB U MapamMeTPOB TEXHOJIOTUYECKUX OJOKOB OOBEKTa
MOJEIUPOBAHUS IIPOU3BOJIBHOM KOH(HUTypanuu. 3anaHue
TEXHOJOTMYECKHUM CXeéMaM OOBEKTOB MOJEIMPOBAHUS HOMeEpa
pelaeMoi 3a1a4u.

Co3naHue CBA3aHHOIO MpOEKTa (Ipolecc MHTErpaluy 3agad) Io
rpaHUYHBIM ycnoBusiM. PabGora B pexume otnaaku. Hactpoiika
IapaMeTPOB PACYETHOM CXEeMbI B CBOMCTBaX peruaTess 3a1a4H.

PaGorta ¢ 00beKTOM MOAETUPOBAHUS B TEKCTOBOM PEAAKTOPE
(«aepuoe okno») USDS, CMS. IlonHas reHepauus 3afaud. 3aIyck
ISD. Habop xomana B omiiaguuke ISD.

PaspaboTka ckpunra it yrpaBlIeHHs] U PETYJIHUPOBAHUS MAPaMETPOB
00BEKTa MOJICIMPOBAHUSL NPOM3BOJIBHONH KOH(purypanuu. BeBog u




00paboTka pe3ynbTaTOB HH)KEHEPHO-(U3HMUECKOTO MOJAETUPOBAHUS
TEXHOJIOTHUYECKUX CXEM M 000pYyT0BaHUSI YHEPrOyCTAaHOBOK aTOMHOM

SHEPreTUKU
Bcero 68
3.5. TemaTu4yecKuil IVIaH JIa0OPATOPHBIX padoT
JlanHbIi BUA pabOThI HE MPEYCMOTPEH YUECOHBIM IJIAHOM
3.6. CamocTosiTesibHasi padoTACTyACHTA
Homeprembl Bun CPC Copnepxanune CPC TpynoemkocTs,
JUCIUILTAHBI Jac.
1 Osnakomnenne ¢ wuHTEpdercoM u N3ydenue TeopeTnueckoro 4
CTPYKTypoil rpaduueckoil 00o0I0YKH MaTepuaia, pabota ¢
«CAITDUP. untepdeticom I10
MO/J1eJIbHO-OPUEHTUPOBAHHOM
Cpeabl MPOSKTUPOBAHUS U
MaTEeMaTHYECKOTO MOJICITUPOBAHHUS
1 W3ydenne CTPYKTYpbl YHUBEPCAIbHOM N3ydeHnne TeopeTuieckoro 4
cUcTeMa pa3pabdOTKH MPOrPaMMHOTO MaTepuaia, paboTa ¢
obecrieuernns USDS: IO mopnmepxku unrepdeiicom 110
CepBUCHBIX  (YHKUUH  pa3paboTKu MO/1eJIbHO-OPUEHTUPOBAHHOM
moneneir  (DBM, FSCAN/CSCAN, Cpeabl MPOSKTUPOBAHUS U
LLD, CONST u DFGLOB, ISD, PDS), | maTeMaTH4eCKOTO MOACIUPOBAHUS
1O wucnonusitomeit cucremsl (IEXEC,
RTEXEC, MST), rpaduyeckuit
uHTepdeiic st paboTel € CHCTEMOH
pa3pabotku  USDS
1 bazoBbie rugpasnuyeckue 0ok CMS H3yuenue TeopeTunyeckoro 6
Y MIPUHIUIBI UX COEIMHEHUS: y3el, 0ak, MaTepuaia, pabota ¢
kaHan. OtBepctus B 0Oake, rpaHUYHOE unrepdeiicom 110
yCIIOBUE 3ananue CBOWCTB u MO/1eJIbHO-OPUEHTUPOBAHHOM
napamerpoB OiokoB. HambGonee uacto Cpelbl IPOEKTUPOBAHUS U
UCIOJIb3YEMbIC: HAYaJlbHBIE YCJIOBHS | MAaTEMATHUYECKOTO MOJEIUPOBAHUS
(naBneHue, Temieparypa); JUaMETP
KaHAaJIOB, BHICOTHBIE OTMETKU OOBEKTOB;
00BEM y37a, 00BEM Oaka; HaYAIBHBINA
YpOBEHb BOJIbI, MAPOCOAECPIKAHUE.
1 CaoiictBa u mapamerpsl 010koB CMS: N3ydenue TeopeTnyeckoro 6
CoenuHenue kaHalaMu, MOJieb KaHaia, MaTepuaia, paboTa ¢
Pasznuuns B kaHamax MexJy pa3HBIMU unrepdeiicom 110
oobekTtamu. IIpoBoaMMOCTH  KaHana, MO/1eJIbHO-OPUEHTUPOBAHHOM
MECTHBIE COTIPOTUBIICHUSI. Cpeabl MPOSKTUPOBAHUS U
MaTEeMaTHYECKOTO MOJICITUPOBAHHUS
1 CaoiictBa u mapamerpsl 010koB CMS: H3ydeHue TeopeTnyeckoro 6
OcoOenHoctu Monenu y3na U 0Oaka. Marepuaia, pabora ¢
Kunkas daza, napoBas daza, untepdeiicom I10
HEKOHICHCHUPYIOIIIHEeCs rasbl. MO/1eJIbHO-OPUEHTUPOBAHHOM
CkoHieHCHpOBaHHAs BoJa B Oakax. Cpelbl IPOEKTUPOBAHUS U
Jlomyiienrue  MOAENH  «MTHOBEHHOTO | MaTeMaTHYECKOTO MOJEIUPOBAHUS
nepeMeIIMBaHus» B y3Jie 1 00bEMe.
1 MopenupoBanue npumeceit. [Ipomykrsl H3yueHne TeopeTnueckoro 4

JCICHUsA, aKTHUBHOCTD, 60pHaH KHCJI0Ta
H T.II.

Marepuaia, pabora c
untepdericom  I10




MO/1eJIbHO-OPUEHTUPOBAHHOM
Cpelibl MPOEKTUPOBAHUS U
MaTEeMaTHYECKOTO MOJICITUPOBAHHUS

Mexdasznoe B3aUMOJICHICTBHE - H3ydeHue TeopeTunyeckoro 4
KUIIEHUEe, KOHJACHCcalus, MexX(a3HbIi MaTepuaia, pabora ¢
TEII000OMEH unrepdeiicom 110
MOJ1eJIbHO-OPUEHTUPOBAHHOM
Cpelbl IPOEKTUPOBAHUS U
MaTEeMaTHYECKOTO MOJICITUPOBAHHUS
EctectBeHHOE  rpaHMYHOE  YCIIOBHE. N3ydenue TeopeTnueckoro 4
['pannyHoe ycinoBue THHA «y3el» H MaTepuaia, pabora ¢
«0bak» cocemHed 3amaun. ['paHmUHOE untepdeiicom 10
YCIIOBUE THIA «pacXoy (MOIMUTKA). MO/1eJIbHO-OPUEHTUPOBAHHOM
Cpelbl IPOEKTUPOBAHUS U
MaTEeMaTHYECKOTO MOJICITUPOBAHHUS
HUctounnku Temna, Kak — TEIJIOBBIE H3ydeHue TeopeTunyecKoro 4
rpannynble ycioBua. TOH-b1 B Oakax MaTepuaia, pabora ¢
(V3en-6ak. TennooOMEHHUK y3eml-y3ed. unrepdeiicom 110
Jlunns - JIVHHS, TuHUS-0aK. MO/1eJIbHO-OPUEHTUPOBAHHOM
TemnooOMEHHUKN ~ MEXIy  pa3HbIMU Cpelibl MPOSKTUPOBAHUS U
3amayamu (y3en - dyxkas JUHHS, 0aK - | MAaTeMaTHYeCKOTO MOJEIUPOBAHUS
qy>Kas JIMHUS, JTUHUS - dy>Kasi JIMHHS)
3ananue XapaKTEPUCTUK Hacoca. N3yueHne TeopeTnueckoro 4
OcoOeHHOCTH TIPUMEHEHHSI 3a/IBIKEK U Marepuaia, pabora c
PETYJIHUPYIOIIUX KJIaaHOB B unteppericom I10
MOJIEJIBHO-OPUEHTHPOBAHHOMN
Cpelbl TPOCKTUPOBAHUS U
MaTEeMaTHYECKOT0 MOJEIUPOBAHUS
[Tonsitue «pacyeTHOTO KOJIa». N3yuenue TeopeTuueckoro 10
I'enepanus Bxoanoro def-gaiina. Marepuaia, pabora c
unteppericom I10
MOJIEJIBHO-OPUEHTHPOBAHHOMN
Cpelbl TPOCKTUPOBAHUS U
MaTEeMaTHYECKOI0 MOJEIUPOBAHUS
Co3manne ©  HacTpoilka TmpoekTa | PelmieHue nmpakTHuecKkoro 3aaaHus 8
MOJIETTUPOBAHUS TEXHOIOTMUECKUX CXEM ¢ ucnonb3oBanuem [10
(¢pparmeHTOB cxem, 00OpyIOBaHUS WIH MO/1eJIbHO-OPUEHTUPOBAHHOM
UX  DJIEMEHTOB) HHEProyCTaHOBOK Cpelbl IPOEKTUPOBAHUS U
aTOMHOM M TEIUIOBOM DSHEPreTMKH B | MATEMAaTUYECKOTO MOAEIUPOBAHUS
COOTBETCTBUH C BBbIJAHHBIM 3a/laHUEM B
rpaduueckoii obonouke «CAIIDHUP»
(O0BeKT  MOAENUpOBAHUS  3a7AaCTCS
KYPUPYIOIIHUM IperoaaBaTenemM™).
3ajgaHue  CBOMCTB U mapaMeTpoB | PelieHue npakTHUeCKOro 3aJaHus 10
TEXHOJOTHYECKHX  OJIOKOB  OOBEKTa ¢ ucnons3zoBanuem [10
MOJIETTUPOBAHUSI. 3anaHue MO/1€JIbHO-OPUEHTUPOBAHHOM
TEXHOJIOTHUYECKHM CXeMaM OOBEKTOB Cpelbl TPOCKTUPOBAHUS U
MOJIETMPOBAaHUSl HOMEpa  pelIaeMoil | MaTeMaTHYECKOTO MOJEIUPOBAHUS
3aJ1auH.
Cosznanue CBSI3aHHOTO npoekrta | Pemienue mpakTuyeckoro 3agaHus 10
(mpomecc  WHTErpauuu  3aAad) IO ¢ ucnonb3oBanuem [10
IrpaHUYHBIM  ycioBusiM. PabGota B MO/1€JIbHO-OPUEHTUPOBAHHOM
pexume OTJAJIKH. Hactpoiika Cpelbl TPOCKTUPOBAHUS U
[IapaMeTpOB  pPAacYeTHOM CXEMbl B | MaTEMaTHYECKOIO MOJEIUPOBAHUS
CBOMCTBAX pelaTess 3aJauH.
Pabota ¢ 00bekTOM MojenupoBaHus B | PerieHue mpakTHUECKOro 3aJaHus 12




¢ ucnons3oBanuem [10
MOJIEJIBHO-OPUEHTHPOBAHHOMN
Cpelbl IPOEKTUPOBAHMS U
MaTE€MaTHYECKOr0 MOJAEIMPOBAHUS

TEKCTOBOM PEIAKTOpPE («UEPHOE OKHOY)
USDS, CMS. IlonHas reHepanus
3amaun. 3anmyck ISD. Habop xomann B
otiamguuke ISD.

Pa3pabotka ckpunTa ais ynpaBieHHUs U
peryJiupoBaHusi IapaMeTpoB OOBEKTa
MozenupoBanus. BeiBon u o6pabotka
pe3yIbTaTOB HMHKXCHEPHO-(PHU3HMUECKOTO
MOJICTTUPOBAHUS TEXHOJIOTHUYECKUX CXEM
u  00OpynoBaHMSI  SHEProyCTaHOBOK
aTOMHOM SHEPreTUKU

Pemenue nmpakTuyeckoro 3aaaHus 8
¢ ucrnoin3oBanuem 110
MO/IeJIbHO-OPUEHTUPOBAHHOM
Cpelibl MPOEKTUPOBAHUS U
MaTEeMaTHYECKOT0 MOJICITUPOBAHMS

Bcero 104

*[IpruMepHBIii TIepeueHb TeM (HauMEHOBAHKME 00bEKTOB MOJICITMPOBAHUS) JIJISl BBIITOJIHEHUS KYPCOBOM paObOTHI
MIPUBEJICH B MPIIIOKEeHUU K padoueit mporpamme aucuuruinae — «OLHEHOYHBIE MATEPUAJIBDy.

4. O0pa3oBaresibHbIE€ TEXHOJOTHHU

[lpu  peanmmzamuu  gucuumiuHbl  «MHXeHepHO-PHU3MUYecKoe  MOJEIMPOBAHUE
TEXHOJIOTUYECKUX MPOLECCOB ATOMHBIX JJIEKTPUYECKUX CTAHIUMN» IO HAIPABICHUIO
noarotoBku 14.04.01 «Snepnas sHepreTMka M TEMIO(PHU3UKa» MPUMEHSIOTCS SJIECKTPOHHOE
oOy4eHHe U TUCTaHIUOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH.

B oOpa3zoBaTenbHOM IpOLECcCe UCIOB3YIOTCS 3JIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI

(B0P), pa3mMelieHHbIE B TUYHBIX KaOWHETaX CTYJIEHTOB DJIEKTpOoHHOTO yHUBepcuteTa KI'DY,
URL: http://e.kgeu.ru/

5. OneHnBaHue pe3yJIbTATOB 00yUEeHUSA

OueHnBaHUE PE3yNbTATOB OOYYEHUS MO JUCLUUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIIET0 KOHTPOJIS yCIIEBAEMOCTH, MPOBOJIUMOT0 Mo OalibHO-peiiTuHroBoit cucteme (bPC), u
MIPOMEXKYTOUHOU aTTeCTAIUH.

OOOOmeHHBIE KpPUTEpUHM W IIKaja OICHWBAHUSA yPOBHS  CPOPMHUPOBAHHOCTH
KOMIETEHIIUH (MHAUKATOPA JOCTHXKEHUSI KOMIIETEHIIMN) 110 UTOTaM OCBOEHUS TUCIIUIUINHBI:

OO0001ICHHBIC KPUTEPHUH U IIIKAJIa OIICHUBAHUS PE3yIbTaTOB O0YUYCHUS
[Inanupyembre HEYIOBIIET- YIOBIET-
e3yIib- XOPOIIIO OTJIMYHO
P BOPUTEJILHO BOPHUTEIHHO
TaThl 00yUYeHUs
HE3a4TEHO 3a4TCHO
. YpoBeHb 3HaHUM B|YpPOBEHb 3HAHMU B
YpoBeHb 3HaHu¥|MuHUManbHO
o o0BeMe, 00BeMe,
HIU)KC MUHUMAIBHBIX | TOTTyCTUMBIHA
. . ., |COOTBETCTBYIOIIEM  |COOTBETCTBYIOIIEM
[MonmHoTa 3HaHMi |TpeOOBaHUN, WMMEIOT|yPOBECHb 3HAHUH,
nporpaMMe,  HMMEET|IporpaMmme
MECTO rpyObie(UMeeT MecTo MHOTO
MECTO HECKOJIBKO|ITOATOTOBKH, 0e3
OIINOKU HErpyObIX OIIMO0K
HErpyObIX OmMOOK  |[ommubok
o S [Iponemoncrpuposas |[IpogemoncTpuposan |[IpomreMoHCTpUpOBaH
P P bl OCHOBHBIC YMCHUS,|bI BCE OCHOBHBIC[bI BCE  OCHOBHBIC
CTaHJAPTHBIX  3a/ad
e peIeHsbI TUTIOBBIC|yMEHHS, PEIICHBI BCE[yMEHHs, PEUICHBI BCE
. 3aJ]aui C HErpyObIMH|OCHOBHBIC 3a/Iadyll C|OCHOBHBIC 3aJlaud C
Hanuyue ymeHuit |mpoieMOHCTPUpPOBaH
ommnoOKaMmu, HEeTpyObIMH OTJIENIbHBIMU
bl OCHOBHBIC YMECHUS,
BBITTOJIHEHBI Bce|omuOKkamu, HECYIIIECTBEHHBIMHU
UMEIOT MECTO TPyOBIC
N 3aJaHus, HO HE B|BBIOJHEHBI BCE|HEeI0UeTaMH,
TIOJTHOM 00beMe 3aJaHusi B TIOJHOM|BBIIIOJIHEHBI BCE




obbeme, HO[3aJaHUsI B TOJIHOM
HEKOTOpbIE c|loObeme
HeJI0YeTaMU
IIpn pemennu(Mmeercs
N [Iponemonctpuposas |[IponemoHcTpupoBan
CTAaHJAPTHBIX  3a/a4|MUHUMAIBHBIA HAOOP
bl 0a30BbIC HABBIKH|BI ~ HABBIKK  IPHU
HE HaBBIKOB TUTSt
HanuunenaBbikoB npu pelLICHH [pelIeHU
MPOJAEMOHCTPUPOBAH |pellieHUs
(B1aICHUEOTIBITOM) CTaHJAPTHBIX 33714 C|HECTaHIapTHBIX
bl 0a30BBIC HABBIKH,|CTAHJAPTHBIX 33714 C
HEKOTOPBIMHU 3aja4 0e3 omwuboK u
UMEIOT MECTO IpyObIe|HEKOTOPBIMU
HEJ0UeTaMU HEJI0UETOB
OINOKHU HEJI0UYETaMU
CdopmupoBaHHOCTH
KOMITETCHIINH
CdopmupoBannocts |ChopMUPOBAaHHOCTD
COOTBETCTBYET
KOMITETCHIINH B|KOMIIETEHIIUU
Komnerenmus B|MUHUMAaJIbHBIM
N LIE€JIOM COOTBETCTBYET|IOJTHOCTHIO
MOJIHOM  Mepe  He|TpeOoBaHUsM.
., |TpeboBaHUsIM. COOTBETCTBYET
XapakTepuctuka |chopMUPOBaHA. Nmeromuxcst 3HaHUM, N
N . HNmeronmmxcsi 3HaHHM, | TpeOOBaHUSM.
chopmupoBanHocTH |IMeromuxcs 3HaHUI, [yMEHUH, HABBIKOB B . N
N yMEHU,HaBbIKOB  H|Meromuxcs 3HaHu,
KOMIIETCHIIMM  |YMEHUIA,HaBBHIKOB LEJIOM  JI0CTaTOYHO N
MOTHBAllUM B LEJIOM|yYMEHHI, HABBIKOB M
(MaOMKaTOpa  [HEIOCTATOYHO  JUISI|AJIA pelieHus N
JIOCTaTOYHO JUTSI [ MOTUBAILIMU B TIOJIHOM
JIOCTHOKCHHUS petieHus MpaKTu- YECKHUX
penieHust Mepe 10CTaTOYHO st
KOMIICTCHIIMHM)  [[IPAaKTHYECKHUX (mpodeccroHabHBIX )
CTaHJAPTHBIX peuieHusi  CIOXKHBIX
(mpodeccroHanbHBIX)|3a1a4, HO TpedyeTcs
MpaKTUYEC-KUX MPaKTUYECKUX
3a7a4 JIOTIOJTHUTEIbHAS
(mpodeccronanbHbIX)|(MTPohecCHOHAIBHBIX )
MpaKkTUKa o
3a7a4 3a7a4
OOJIBIIMHCTBY
MPaKTUYECKUX 3aJ1a4
YpoBeHb
chopmupo-
BaHHOCTHU
kommerennuu  |Huskui Hwuxe cpennero Cpennuit Bricoknit
(uHnMKaropa
JIOCTHKEHUS
KOMITETCHITIH)
[Ikana oueHKH pe3yabTaTOB OOYUYCHHS 110 TUCIUTIIHHE:
= o 3armiaHupOBaHHbIE YpoBeHb chOPMHUPOBAHHOCTH KOMITCTCHITHN
= % E pe3yJIbTaThl (MHIMKATOPa JOCTHXKEHUS KOMIIETCHIIUN)
- g1 § g = 00yueHus Beicoknii Cpennnit Hwmxecpennero | Huskuit
Q E E E E 110 IUCHUILINHE [IIxanaoneHnBaHUS
E i % & OTJIMYHO XOpOUIOo YAOBIIET- HEYJOBJIET-
g 5 5 BOPUTECIILHO BOPUTECIILHO
S 3a4TCHO HE3a4TCHO
3Hath
3HaeTr Ha3zHaueHue u | IImoxo 3HaeT
3HaeT Ha3HAUCHHE H
OCHOBHBIC Ha3HaA4YCHUC u
Hasnauenne U | OCHOBHBIC
TIPUHIUIIBI OCHOBHBIC
OCHOBHBIC TMIPUHIIUATIBI
NOPUMCHCHHUA CHUCTEM | IPHUHIUIIBI YPOBeHL
TMIPUHIIUTIBI MPUMCHCHUA CHUCTEM -
aBTOMATU3UPOBAHHO TIPUMEHCHUSA CUCTEM | 3HAHUHN HUXKE
MPUMCHCHUA CHUCTEM ABTOMATU3UPOBAHHO
To TMPOCKTUPOBAHUA AaBTOMATU3UPOBAHHO MHUHHUMAJIbHBIX
ABTOMATU3UPOBAHHO TO MTPOCKTUPOBAHUSA o
K- u pemieHus | ro MPOEKTHPOBAaHUA | TpeOOBaHMH,
IIK-1.1 | ro mnpoexTupoBaHus | u pelieHus
1 WHXXCHEPHBIX 3aJa4 u peuicHus pu OTBECTC
u peuicHuA WHXXCHCEPHBIX 3aJa4
B TEXHUYCCKHUX WHXCHCPHBIX 3a1a4 HUMCIOT
HWHKCHCPHBIX 3a4a4 | B TCXHUYCCKHUX "
o CHUCTEMAX aTOMHOMU U | B TCXHUYCCKUX | AOIIyCKacT
B TEXHUYCCKUX | CUCTEMAX aTOMHOU U o "
. . TEIUIOBOM cUcTeMax aTOMHOM U | rpyObIe
CHUCTEMAxX aTOMHOHU U | TCIIJIOBOU o
o OHCPICTUKHU, opu | TCIJIOBOU OIINOKH.
TCIIJIOBOMU OHCPICTUKHU, npu
OTBECTC JAOIYCKACT | SOHCPICTUKHU, apu
OHCPICTUKU OTBETC HC AOIIyCKacT
HECKOJIbKO OTBCTC JAO0ITyCKaeT
OIMOOK.
HErpyObIX OIMIHOOK. MHO>KECTBO




HerpyOBIX OIIHOOK.

YMerh
IIpu  BbIOOpE
E€MOHCTPUPYET €MOHCTPUPYET ONTHMAJIbHBIX
JlemoHCTpHpYeT A TPUPY! A TPUpY:
yMeHHE  BbIOMpaTh | yMEHHE  BBIOMpATH | THIIA
yMEHHE  BBIOMpaTh
Bribupats ONTHMAJIbHBIE  TUM | ONTUMANbHBIE  THII | TEXHOJIOTHYECK
ONTHMAJBHBIE  THII . . o
ONTHMAJIBHBIC  THII . TEXHOJIOTHYECKOH TEXHOJIOTHIECKOH oM CXEMBl,
. TEXHOJIOTHYECKOH
TEXHOJIOTHYECKOH CXEMBI, TapaMeTphl | CXEMBbI, MapaMeTpsl | MapaMeTpoB
CXEMBI, TapaMeTphl
CXCMBI, MapameTpel | - - u paboTsI U | paboTsl U | paboTHI u
paboTsI ul? XapaKTEePUCTUKU XapaKTEePUCTUKH XapaKTEPUCTUK
XapaKTePUCTUKU
XapaKTEePUCTUKU S u o0opyoBaHus u | obopynoBaHuUs u | obopynoBaHus
obopyoBaHust u HpOlzIZCCOB MPOLIECCOB, MIPOLIECCOB, U TpOLECCOB,
IK- IIPOLIECCOB ’ IIPOTEKAOLIUX B | NPOTEKAIOIIUX B | IPOTEKAIOLINX
TIK-1.1 pout i MPOTEKAIOIIUX B P i P n p i
1 MPOTEKAFOIIUX B TEXHHUYECKUX TEXHHUYECKHUX B TEXHHYECKHUX
TEXHHYECKUX
TEXHUYECKUX cucreMmax ADC wu | cuctemax ADC wu | cucremax ADC
cuctemax ADC wu
cuctreMax ADC u TSC s X TOC s nx | TOC s X | 1 TOC mma ux
T2C JUISL X | eleyiomero TIOCIIEAYFOIIETO TIOCJIEAYFOIIETO TIOCJIEAYFOIIETO
TIOCIIEAYIOIIETO Y WCIIONIB30BAHUS B | MCIONB30BAHUS B | MCIOJIB30BaHUS
WCIIOJIB30BaHUS B
WCTIONB3OBAKAS B | o crcTeMax cucTeMax B crcTeMax
cucTeMax AaBTOMATH3HPOBAHHO | aBTOMAaTH3MPOBAHHO | aBTOMAaTH3HPOB
ABTOMATH3HPOBAHHO
ABTOMATH3HPOBAHHO ro MPOCKTUPOBAHUS, | TO MPOSKTUPOBAHUS, | AHHOTO
ro IPOEKTUPOBAHUS,
TO NPOSKTHPOBAHHUS | nomyckaer | AOTYCKaeT JIOIyCKaeT MIPOEKTUPOBAH
ommGoK Y HECKOJIBKO MHOXKECTBO usi, JIOMyCKaeT
HerpyOBIX OLIHOOK. HerpyOBIX OLIHOOK. rpyOsie
OILITHOKH.
Bnanern
He MOXET
MIPOJIEMOHCTPH
IIpu nemoHCcTpanmu posath
Moxet 6e3 omudok p p JleMoHCTpHUpYET 6a30BbIC
HaBBIKOB DPabOTHI ¢ .
n HEJI0YETOB N MHUHUMaJIbHBIA HaBBIKH
HaBeikamu paGoTHI ¢ uHTEpPeiicom
o MIPOIEMOHCTPUPOBAT . Habop HaBBIKOB | PabOTEI c
uHTEpeiicom rpaduIecKoi .
IK- . b HaBBIKH Pa0OTHI C paboThI ¢ | narepdeiicom
IK-1.1 | rpadudeckoii . 0007109KH . .
1 uHTEpeiicom uHTEepdeiicom rpaduaeckon
000J10YKH . MPOTPaMMHO-TEXHUY .
rpadguyeckon rpaduyeckoii 0001109KH
NpPOTrPaMMHO-TEXHUY €CKHX KOMIUIEKCOB
000J104KH 000J104KH MIPOTPaMMHO-TE
€CKHX KOMIUIEKCOB JIOIyCKaeT
NPOTPaMMHO-TEXHUY MPOrPaMMHO-TEXHUY | XHHYECKUX
HECKOJIKO
€CKHX KOMIUIEKCOB €CKHX KOMILJICKCOB KOMILIEKCOB,
HerpyOBIX OLIHOOK.
JIOMyCKaeT
rpyOsie
OILITHOKH.
3HaTh
[Tnoxo 3HAET
3HaeT OCHOBHBIE
3HaeT OCHOBHBIE OCHOBHBIE
TPUHLUIIBI
OcCHOBHBIE TIPUHIATIBI TPUHIIUTIBI
TIPOU3BO/ICTBA YpoBeHb
TIPUHINIIBI TIPOU3BO/ICTBA 9 MIPOM3BOJICTBA .
. TETIIOBOH n . 3HAHWH  HHXKE
TIPOU3BO/ICTBA TETIIOBOH u N TETIOBOU u
. N JNEKTPUIECKOMN . MHUHUMAaJIbHBIX
TETIIIOBOH U | 3JIEKTPUYECKOH IEKTPUUCCKOI N
IK- . SHEPruu B TpeboBaHuii,
IK-1.2 | snekrpmaeckont SHEepPruu B SHEPIUU B
1 TEXHOJIOTHYECKUX pu OTBETE
SHEPTUH B | TEXHOJOTHYECKUX N TEXHOJIOTHIECKUX
. cHcTeMax aTOMHOH 1 N HUMEIOT
TEXHOJIOTHYECKHUX cucTeMax aTOMHOI 1 . cUcTeMax aTOMHOH n
. . TEIIOBOK o JIOIyCKaeT
cHCTeMax aTOMHOH U | TeIIOBOM TETIOBOH
N SHEPreTUKH, pu rpyOsie
TETJIOBON 9HEPreTHKH, npu SHEPTeTHKH, pu
OTBETE€  JIOMYyCKaeT OINUOKH.
9HEPreTUKU OTBETE HE JI0IyCKaeT OTBETE€  JOMyCKaeT
HECKOIIBKO
OIINOOK. MHOKECTBO
HerpyOBIX OLIHOOK.
HerpyOBIX ONIHOOK.
K- | TIK-1.2 | YMmeTs




IIpu

E€MOHCTPUPYET E€MOHCTpUPYET OTIpEJICNICHUU U
JemoHcTpupyer A TPUPY A TpHpy pes
YMCHHE OIPENeNATh | YMEHHE ONpPEICaTh | pacuére
Omnpenemnsate U | yMEHHE OIpeIesiTh
u paccUuTHIBaTh | U paccUnTHIBATh | MapaMETPOB
paccYnTHBaTh u paccYUTHIBATH
mapaMeTpel paboTHl | mapameTpsl paboThl | pabOTHI u
mapaMeTpel pabOTHl | mapamMeTpsl padoTHI
W XapakTepUCTUKU | M  XapaKTEPUCTHKH | XapaKTEPUCTHK
W XapakTepUCTUKH | U  XapaKTEePHUCTHKH
obopynoBaHus u | obopyznoBaHuUs u | obopymoBaHHA
000pyI0BaHUSA u | o0OpyROBaHUS u
MPOIIECCOB, IIPOIIECCOB, U TIPOIIECCOB,
MPOIIECCOB, MPOIIECCOB,
MPOTEKAFOIIIX B | MPOTEKAIOIIUX B | MPOTEKAIOIINX
MPOTEKAIOIINX B | MPOTEKAOIINX B
TeXHIICCKHX TeXHIICCKHX TEXHUYECKUX TEXHUYCCKUX B TEXHHYECCKHX
cucreMmax ADC wu | cuctemax ADC wu | cucremax ADC
cucremax  AJC u | cucremax  A3C m TOC nomyckaer | TOC JIOTyCKaeT | U T2C
T3C T3C, He nomyckaer ’ y ’ y ’
HECKOJIBKO MHOKECTBO JIOTyCKaeT
OIMOOK.
HETrpyOBIX OIIHUOOK. HErpyOBIX OMIMOOK. rpyOsie
OINUOKH.
Bnanerp
He MOJKET
MIPOAEMOHCTPH
poBath
Moxer 6e3 ommbok | [Ipy memoHcTpanmu | JemoHCTpHpyeT 0a30BEIC
u HEJIOYETOB | HaBHIKOB  aHalW3a | MUHUMAaJbHBIN HaBBIKH
HaBrikamn anamm3za
MPOJEMOHCTPUPOBAT | MapamMeTpoB paboThl | HAOOP HaBBIKOB | aHamM3a
napaMeTpoB pabOThHI
" xapaxTepuerk | P FABPIKH  aHAI3a | M XapaKTepUCTUK | aHAJN3a IapaMeTpoB | IMapamMeTpoB
K 060 ,uor;aHmI[) 4 | TapaMeTpos paboThl | 0O60opyAOBaHUS U | paboTsl U | paboTsl u
1 IK-1.2 I OIEIZCCOB u XapaKTEpUCTUK | MPOLIECCOB, XapaKTEepUCTUK XapaKTEepUCTUK
Hp0TeKaIOL;II/IX s obopynoBaHus U | MPOTEKAIOIINX B | 00OpynoBaHUs U | obopymoBaHus
TSXHI/I‘IGCKI/IX TIPOIIECCOB, TEXHUIECKHAX TIPOIIECCOB, U TPOLECCOB,
TIPOTEKAFOIIINX B | cucteMax ADC ¥ | IpOTEKAIOUINX B | MPOTEKAOIIUX
cuctemax ADC wu
TSC TEXHUYECKUX T2C JIOITyCKAeT | TEXHUYECKUX B TEXHUYECKUX
cucteMax ADC U | HECKOJBKO cuctemax ADC wu | cuctemax ADC
T2C HETrpyOBIX OIIHUOOK. T3C u T3C,
JIOITyCKaeT
rpyOBIe
OIINOKH.
3Hath
ITnoxo 3HaeT
3HaeT NPUHLOUIBI U
3HaeT NPUHIUIBI U TIPUHITUITEL u
MOJXOJBl  CO3JIAHUS
[puHIUTE U | TOAXOIBl CO3/aHHS HH(POBBIX MOXOABI  CO3TAaHUS
HOAXOIBI  CO3JaHUs | LU(PPOBBIX p TUPPOBBIX YposeHs
WHXEHEPHO-(pHU3nYe .
UPPOBBIX WH)XEHEPHO-(U3UYe CKIX Moereit HHKEHEPHO-GU3NYE | 3HAHUHA  HHKE
HH)XCHEPHO-QU3UYE | CKHX Mojienei CKUX MoOJIieNiel | MHHUMAJIbHBIX
. TEXHOJIOTHUECKHUX .
IK- CKUX MOJIeNIell | TEXHOJIOTUYECKUX TEXHOJIOTUYECKIX TpeboBaHUH,
IK-1.3 MIPOLIECCOB u
1 TEXHOJIOTHYECKUX MPOIIECCOB u MIPOLIECCOB U | Ipu OTBETE
o0opynoBaHuUs
TIPOIIECCOB U | obopymzoBaHU ATOMHBIX 00opymoBaHuUs HUMEIOT
o0opymoBaHuUs ATOMHBIX ATOMHBIX JIOITyCKaeT
AIEKTPHUECKUX
ATOMHBIX IIEKTPHUECKUX . ANEKTPHYECKIX rpyOBIe
. CTaHIIUH, IpH OTBETE .
AIEKTPHUECKUX CTaHIINH, IPH OTBETE OTIyCKaeT CTaHIHUH, IPH OTBETE | OMINOKH.
CTaHIUI HE JIOITyCKaeT Y JIOITyCKaeT
HECKOJIBKO
OIMOOK. MHOECTBO
HerpyOBIX OLIHOOK.
HETpyOBIX OIMIHOOK.
YMeThb
JemoHcTpupyeT Jemonctpupyer IIpn
JdemoHcTpHpyeT YMCHHE TIPUMCHATH | YMEHHE IPUMCHATH | MPAMCHCHHUH
[IprMeHATh TMAKeTHl | yMEHHE MPHMEHATH | MaKeThl MPUKIATHBIX | MAKETHl MPUKIAJHBIX | ITAKETOB
TPUKIIATHBIX MaKeTHl MIPUKIAAHBIX | TIpOTrpaMM UL | TIpOTpaMM UL | TIPUAKIIATHBIX
mporpaMm ISl | TIporpaMM JUIA | CO3MaHUS M OTJIAOKH | CO3MAHWSA W OTJIAAKH | IPOTpamMM IJist
CO3/IaHMs U OTJIAJKU | CO3JMaHUSA W OTJIAJKH | UHKCHEPHO-QU3MYe | MHOKCHEPHO-(GHU3UYE | CO3aHHUs u
IK- K-1.3 UH)KCHEPHO-(GHU3UYe | MH)KEHEepHO-(QU3MUe | CKMX MOJeNedl M | CKUX MoJeded U | OTJIajKH
1 ’ CKUX Mojeneil U | ckux Mojened U | KOMIBIOTEPHBIX KOMIIBIOTEPHBIX WHKEHEPHO- (U
KOMIBIOTEPHBIX KOMIBIOTEPHBIX MOJIeIel TMPOLIeCCOB | MOJEEeH MPOLIECCOB | 3UYECKUX
MoOJIeNeld TPOIIECCOB | MOJENICH IIPOIECcCoB | U 9JIEMCHTOB | | 9JIEMEHTOB | Mojeneit u
u JJIEMEHTOB | U AJIEMEHTOB | TEXHHYECKUX TEXHUYCCKUX KOMIIBIOTEPHBI
TEXHAYECKUX TEXHAYECKUX CHCTEM ADC, | cucreMm ADC, | x MOJCICH
cucteM ADC cucteM ADC, He | gomyckaer JIOIYCKaeT MIPOLIECCOB U
JIOITyCKaeT OMIMOOK. | HECKOJIBKO MHOKECTBO JIIEMEHTOB
HErpyObIX OIMIHOOK. HETpyOBIX OIMIHOOK. TEXHUYECKHUX




cucteM ADC,

JIOIyCKaeT
rpyOBIe
OIIHOKH.
Bnanets
He MOXET
MIPOJIEMOHCTPH
IIpn nmemoHcTpamn 0BaTh
Moxet 6e3 omudox b A pall JemoHCTpHpYeT P
HABBIKOB  aHaJH3a, N 0a30BbIC
u HEJI0YeTOB MUHUMaJIbHBINA
HaBblkamu aHamm3a, BepUHKALHH, HaBBIKH
NPOJEMOHCTPHPOBAT Habop HaBbIKOB
BepUHKALIH, 00paboTku u aHaJM3a,
b HaBBIKM aHaJIM3a, aHanmsa,
00paboTku u IpeCTaBICHUSA BepupHUKaLUH,
BepHudHKanuy, BepuduKkaum,
MIPEACTaBICHUS pe3yJIbTaToB o0paboTkn  H
IK- 00paboTkn u 00paboTKH 31
IIK-1.3 | pe3ynpraToB MOJIENUPOBaHUS IIpeCTaBICHUS
1 MIPEICTaBICHAS MIPEACTaBICHUS
MOJIETTUPOBAHUS TIPOIIECCOB n PpE3yIbTaToB
pe3yJIbTaToB pE3yIbTaToB
TIPOIIECCOB u 3JIEMEHTOB MOJIETIMPOBaHA
MOJIETTUPOBAHUS MOJIETTMPOBAHHS
3JIEMEHTOB TEXHUIECKUX s TIPOLIECCOB U
TIPOIIECCOB u MIPOLIECCOB n
TEXHUYECKUX CUCTEM ADC 3JIEMEHTOB
JJIEMEHTOB JJIEMEHTOB
cuctem ADC JIOTTyCKaeT TEXHUYICCKHUX
TEXHHUYECKUX TEXHHUYECKHUX
HECKOJIbKO cucteM ADC,
cuctem ADC cucteM ADC
HerpyOBIX OLIHOOK. JIOTTyCKaeT
rpyOsie
OILITHOKH.
3Hath
[Tnoxo 3HAET
3HaeT METOM0JIOTHIO
METOI0JIOT U0
3HaeT METOJOJIOTHIO | HayYHBIX
. HaY4HBIX
Merononoruto Hay4YHBIX UCCIIEe0BaHNU, N
. UCCIIeJOBAaHUH,
Hay4YHBIX UCCIIeJIOBaHuUH, OCHOBHBIE ITOJIXOJIbI
. OCHOBHBIE TTOJIXOJIBI
HCCIIeIOBAaHNH, OCHOBHBIC ITOJXObI | K IUIAHUPOBAHUIO H
K IUIAHUPOBAaHUIO U | YPOBEHb
OCHOBHBIC TOJXOMBI | K IUIAHHPOBAHUIO W | YIPABICHHIO .
yIPaBJICHUIO 3HAHWH  HHXKE
K TUIAHWPOBAHUIO W | YIPABICHHIO Hay4HO-HCCIIE0BaTe
HAayYHO-HCCIIEA0BATE | MUHUMAJIBHBIX
YTIPaBICHUIO Hay4HO-HCCIIEA0BATE | JILCKUX n .
IK- JIBCKHUX u | TpeOOBaHHUH,
IIK-3.2 | Hay4HO-HMCCIEeMOBATE | JIBCKAX U | ONBITHO-KOHCTPYKTO
3 OTIBITHO-KOHCTPYKTO | TIPH OTBETE
JTBCKUX U | OTBITHO-KOHCTPYKTO | PCKHX paoor,
pCKUX pabot, | UMerT
OIBITHO-KOHCTPYKTO | PCKHX pabor, | MPOBOANMBIX B
MIPOBOANMBIX B | JIOMycCKaeT
pCKHX pabor, | MPOBOANMBIX B | obnactu
obxactu rpyOsie
MPOBOIUMBIX B | obnactu SJePHO-PHEPreTHIec
. | soepHO-IHEpreTuyec | OMIMOKH.
obyactn SIEPHO-PHEPreTHIec | KUX TEXHOJIOTHUH, N
. KHX TEXHOJIOTHUH,
SIEPHO-PHEPreTHIeC | KUX TEXHOJIOTHH, | TIpH oTBeTe
N pu oTBeTe
KUX TEXHOJIOTHI Opd  OTBETE  HE | JIOMyCKaer
JIOIyCKaeT
JIOIYCKaeT OMMNOOK. | HECKOIBKO
MHOXKECTBO
HErpyOBIX OIIHOOK.
HerpyOBIX OUIHOOK.
YMerh
JemoHcTpupyer JlemoHCcTpUpyeT
JeMoHcTpHpyeT yMeHHe yMeHHe
MEHUE OPMYJIIUPOBATh DopMyIHpPOBAThH
DopMyIUpOBATH Y (bopmysp PMYTHD
(hopmyTHpOBaTH Henmd W 33/a4d | DM W 3334’
menmd W 3ajadd ITpn
Henmd W 33Ja4d | HayYHbBIX HaY4HBIX
HaYYHBIX . N (dopmynrpoBaH
. HaYYHBIX HCCIIEJOBAaHNH, HCCIIEOBaHNH, .
HCCIIeIOBAaHNH, . un  Hened  wu
HCCIIeIOBAHNH, BbIpa0aTHIBATh BBIpa0baTHIBATh
BBIPa0aThIBATh 3a7a4 Hay4HBIX
BBIPa0aThIBAThH HATIpaBJICHUS HaIpaBJICHUS .
HarpaBJeHUs UCCIIEJOBAaHUI
K- HarpaBJeHUs TIPOBEACHUS MIPOBECHNUS
I1K-3.2 | npoBenenust B obnactu
3 NPOBEICHUS Hay4YHO-HCCIIEIOBATE | HAy4YHO-UCCIIEA0BaTE
Hay4YHO-HCCIIeI0BaTe sIepHO-dHEpre
Hay4YHO-HCCIIEIOBATE | JIbCKUX U | JBbCKUX u
JIBCKUX u THYECKHUX
JIBCKUX U | OTBITHO-KOHCTPYKTO | ONBITHO-KOHCTPYKTO .
OTIBITHO-KOHCTPYKTO TEXHOJIOTHUH,
OIBITHO-KOHCTPYKTO | pCKMX  paboT B | pcKUX  paboT B
pckux  pabor B JIOIyCKaeT
pckux  pabor B | obnactu obnactu
obmacti rpyOBIe
obyacti SJIEPHO-PHEPreTHYEC | sIIEepHO-IHEPTEeTHIEC
ANCPHO-IHEPTETHIEC N ., | omuOKu.
. ANEPHO-IHEPreTHIeC | KUX TEXHOJIOTHH, | KHX TEXHOJIOTHH,
KHX TEXHOJIOTHH .
KHX TEXHOJIOTHH, HE | JOIyCKaeT JIOIyCKaeT
JOIYCKaeT OMMNOOK. | HECKOIBKO MHOXKECTBO
HErpyOBIX OIMIHOOK. HETpyOBIX OIMIHOOK.
TIK- Bnanets
3 MK-3.2 Hasbikamu Moxet 6e3 ommbok | [Ipy memoHcTpanmu | JJemoHCTpHpyeT He MOJKET
00paboTkn u|lu HEJI0YETOB | HABHIKOB OOpaOOTKH | MHHUMAaJbHBINA MIPOJIEMOHCTPH
aHaIn3a MIPOJICMOHCTPUPOBAT | | aHanu3a | Habop HaBBIKOB | pOBaTh




KHUX TEXHOJIOTHH

HECKOJIBKO

HerpyOBIX OLIHOOK.

pe3yIbTaToOB b HaBBIKW 00pabOTKH | pe3ysIbTaToB 00paboTku "
Hay4YHO-HCCIeIoBare | u aHaM3a | HAy9IHO-HCCIICAOBATE | aHAIN3a
JILCKOH pe3yIbTaToOB JILCKOM pe3yIBTaToOB
EeITENLHOCTH B | HAyYHO-HCCIEOBATE | ACATSIEHOCTH B | HAyYHO-HCCIIEIOBATE
obmacTu JILCKOM obmactu JIBCKOM
SICPHO-YHEPTETHYEC | ACATEIbHOCTH B | AOCpHO-DHEPTETHUYEC | ACATEIHHOCTH B
KUX TEXHOJOTHUM obnactu KHX TEXHOJOrUi | obmacTu
SIICPHO-PHEPTETHYCC | JOMyCKaeT SIIEPHO-PHEPTeTUYEC

KHX TEXHOJIOTUH

0a3oBLIC
HAaBBIKU
o0paboTkn U
aHaIu3a
Pe3yNbTaToB
HAYYHO-HCCIIE]
OBaTENILCKOM
NIEITENLHOCTH

B obactu
SIIEPHO-HEpTe
THYCCKHUX
TEXHOJIOTUH,
JIOIyCKaeT

rpyOBIe
OIITHOKH.

OueHoOYHbIE MaTepualibl ISl MPOBEICHUS TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu npuseneHsl B [Ipunoxkennn K paboueit nmporpamMme JTUCHUTITAHBL.
[TonHBIA KOMIUIEKT 3aJaHHl UM MaTepuajgoB, HEOOXOJMMBIX ISl OIEHUBAHUS PE3YJIbTaTOB
oOy4eHHs 10 NUCIMIUIMHE, XPAaHUTCS Ha Kadeape-pa3padoTynke B OYyMa)KHOM M 3JIEKTPOHHOM

BHJIC.
6. YueOHO-MeTOAMYecKOe U HHPOPMAIITMOHHOE o0ecrieyeHre JUCHUIINHbBI
6.1. YueOHO-MeTOAMYECKOE 0OOecIeYeHne
OcCHOBHasLIUTEpPATYpa
Komn-Bo
Bun msnanus Anpec SK3EMILII-
No (yuebnuk, |Mecrousnmanus,| I['ox P
Astop(b1) | HaumeHnoBanue 3JIEKTPOHHOIO | POB B OMO-
n/m yueOHoe U3JIATENIbCTBO | M3aHUS
HocobHe, 1p.) pecypca JTUOTEKE
» KI'DY
http://www.stu
ATOMHBIE Vuebiioe M.: dentlibrary.ru/
1 |3opun B. M. |anekTpocTaHuum. HOCOBHe Usparensckuii | 2019 | book/ISBN97 1
BBoanbIii Kypc nom MOU 85383013403.
html
http://www.stu
Snepubie M.: dentlibrary.ru/
2 Eioc}II(ypﬁKo JHEPreTUYECKHe zggggp?: Wzparensckuii | 2019 | book/ISBN97 1
o YCTaHOBKH nom MOU 85383001269
7.html
MonenupoBanue
(usuaccinx http://www.stu
Ky3ssmun A.[ mnpoueccos B ) .
M., lllMeneB| 3HEpreTHYECKux Y4yeOHoe M.: dentlibrary.ru/
3 A .,H Amies ATICDHELX HocoGHe Usparensckuii | 2019 | book/ISBN97 1
T Acp nom MAU 85383012529.
B. A. peakTopax Ha
html
OBICTPBIX
HEUTpOHAX

JlomonHUTEILHAS JUTEPATYDA




Kon-B
Ne Astop( Bug uznanus MecTonsans, l'on Anpec 0
n/ HaumenoBanue (yueOHUK, yueOHoe U3JIaHU [ 2JIEKTPOHHO | 9K3EM
bl) W3/1aTEIbCTBO
n nocodue, ap.) S ro pecypea | s
pOB B
3 M.: http://www.s
4 OpHH AToMHBIE 35IekTpocTanuu | YdeOHoe mocodue |M3marensckmiin| 2017 tu 1
B. M. i
oM MDU dentlibrary.r
EH)KK}I;H TennoBeie M.
51 2 y4eOHUK Oueproaromus | 1987 29
I'mpmide| snexTpuYecKreCTaHIUH
nat
ma  B.
Koneco
B 0. b.,| MonenupoBaHnue cucTem. .
6 |Cermue OBLeKTHO- yaebHoenocobuemsay| CII6.: BXB 2006 30
. 30B [TeTepOypr
HKOB OPHUEHTHPOBAHHBIN MOIX0T
10. B.
boer B. M.: https://e.lanb
. KomneroreproeMonennpon }EaHHOHaHBHf ! 0
7 CrInuen aHue yaeboenocobHe ;I,IS/ITBK; I;I:IIT)IGI/; 2016 ok.com/book !
ko P. II. "MHTYHIT" /100623
CAIIP
Konnak
8 o8 AU TEXHOJOTUYECKUXIIPOLIECCO |  YICOHUKIIISIBY30B M.: Axkagemus | 2008 25
. 5
Kopabn HIMHUTaLMOHHOE https://www.
9 (es 1IO. MOJICJIUPOBAHUE. yaeOHoemocooune M.: Knopyc 2019 b 1
A. TTpakTuKym ook.ru/book/
Q279081
6.2. UndopmanmonHoeodecnevyenmne
6.2.1. DeKTpOHHBIE 1 HHTEPHET-PECYPCHI
Ne
i HanMmeHoBaHMe 2IEKTPOHHBIX H HHTEPHET-PECYPCOB Ccruika

DNeKTPOHHO-0MOIMoTeuHasicucTemMa «JIanby»

https://e.lanbook.com/

2 |DnexTpoHHO-0MOIMOTEYHAs cucTeMa «ibooks.ruy https://ibooks.ru/
6.2.2. [IpodeccuonanbHbIeOa3bLIAHHBIX
Ne
i HaumenoBanwue npodeccnoHaIbHBIX 0a31aHHBIX Anpec Pexum mocryma
Odunmansueiii catT ['ocygapcTBeHHON KOopriopanuu
1 [mo arommuoii sHepruu "Pocarom" (T'ockopmoparms|https://www.rosatom.ru/ |CBoOOIHBII JOCTYI
"PocaroM")
) O(i)I/IHIfaJII)}EHﬁ caiitT MuHnucrepcTBa 3Hepreruku|https:/minenergo.gov.ru/o CBoGoHbiit 0CTYII
Poccuiickoit @enepanuu pendata
3 |Hayunas snexrponnas ounbnmoreka eLIBRARY.RU [http://elibrary.ru Tpebyerea
pEerucTparysl
4 |Texunyeckasg OubIMOTEKA http://techlibrary.ru CBOOOIHBII JOCTYTI



https://e.lanbook.com/
https://ibooks.ru/

6.2.3. NUHdbopMannoHHO-CIPABOYHBIECUCTEMBI

Ne
i HaunmenoBanuenHpopMaimoHHO-CIIPABOYHBIX CHCTEM Anpec Pexum noctyna
1 |«["apanT» http://www.garant.ru/ Tpebyerca
PErUCTpALHsI
2 |«KoHCynbTaHT ILIFOCH http://www.consultant.ru/ Tpebyercs
pEerucTparysl
3 |MCC «Komeke» / «Texokenept» http://app.kgeu.local/Home|TpebyeTcs
/Apps perucTpauus

6.2.4. JIunieH3MOHHOE M CBOOOJIHO paclIpocTpaHsIeMOe IIPOrpaMMHOE 00eCIeUeHHUE
AUCIHUTIIINHBI

Ne | HammenoBaHuEenporpaMMHOTO PexBU3UTHITOATBEPK AN X TIOKYMEH
Onucanue
/11 o0ecrieueHus TOB
noroBop Ne2011.25486 ot 28.11.2011
) [Tons3oBatenbcka [munensuap - 3A0 «Codt Jlaiu
1 Windows 751 onepanunonHas|T 21711[» TII)/IH (BuN) nnuemmﬁb HEHCKJI
[Ipodeccuonanbuas (Pro) patl P ’ 2 '
cucreMa MpaBoO, CPOK JEUCTBUS JULIECH3UU -
OECCPOUHO.
Cucrema mnoucka
CBoOomnas nurieH3us Hewcki. mpaso.
2 |bpayzep Chrome uHdopmaruu B
beccpouno
CETH MHTEPHET




[laker nporpamm st
CpoOomnas mmreHsuss Hewckin.  mpaso.
3 |Adobe Acrobat CO37aHMs U MPOCMOTpa
. beccpouno
¢aiinoB popmara PDF
[lakeT mporpaMMHBIX
Office Standard HPOIYKTO ]I; p
, [2007 Russian OLP Cgﬂe ymamﬁ  ce6e3A0 "CodmaiinTpeiin  Ne21/2010 o
NL Academic Heo 6I>)< OTHMBIE 04.05.2010 Heucki. mpaBo. beccpouno
Edition+
o(UCHBIE TPOTPAMMBI
CoBpeMenHoe
5 |LMS Moodle MPOrpaMMHOE https://download.moodle .org/releases/latest/
o0ecreyeHne
7. MaTtepuajJibHO-TeXHUYECKOe o0ecnevyeHne T CIUIIHHbI
HaumenoBanue
Ne | Bun yueOnom CHeIaIbHBIX OcHaIIeHHOCTh CTIEIHAIBHBIX TIOMEIIEHUN U
/1 paboThI IIOMEIEHUN U noMmentenuit nist CPC
nomenienuit g CPC
JleKIHORHbIE VYyebnas aynuropus nis1|38 MOcajoyHBIX MECT, JOCKa ayJIuTOpHas,
1 - MPOBEICHUSA MIPOCKTOpP, MEPEHOCHOW 3KpaH, MOHOOJOK (7
JIEKIIMOHHBIX 3aHATUN  |IIT.), 5 KOMOBIOTEPOB C MOHUTOPOM
YueOHast aytuTopust 1Jis
MPOBECHUS  3aHATUN
CEMUHAPCKOTO THUIIA,
IPYIIIOBBIX 1|30 mocamoYHBIX MecT, MOHOOJOK (6 miT.),
) IIpakTnyeckue |MHAMBUAYAIbHBIX IPOEKTOp, JOCKa MHTEPAaKTHUBHAsA), JOCKa
3aHATHUI KOHCYJIbTAlIUH, aynutopHas, jaboparopusiii crenn M3TA (8
TCKYIICTO KOHTPOJA H|mT.), yueOHbIM MakeT HikHekamckoit TOL]
IIPOMEKYTOUYHON
aTTecTallu
YueOHast aytuTopust 1Jis
MPOBECHUS  3aHATUN
CEMUHAPCKOTO THUIIA,
3 KypcoBas —— " 30 mocaJo4YHBIX MECT, JOCKa ayauTOpHas,
pabota e KOMITBIOTEP B KOMIUIEKTE C MOHUTOPOM
KOHCYJIbTallHH,
TEKYIIEro KOHTPOJIsI
CaMOCTOSTEALHA 88 MOCaIOYHBIX MECT, TPOEKTOP, IEPEHOCHOU
4 4 paGoTa YuranbHbI 3aJI[9KpaH, 2 TeneBu3opa, 31 KkoMmbroTEp €
p OubIMOTEKU MOHUTOPOM

oOyuarorierocs




8. OcoOeHHOCTM OpraHu3amuM oOpPAa30BATEJbHON [AeSATEJbHOCTH ISl JIMI C
OrPAHUYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIUI0B

Jluma ¢ orpaHMYEHHBIMM BO3MOXHOCTAMHU 3710poBbsi (OB3) um uMHBanmuIbl HUMEIOT
BO3MOXKHOCTh OECIIPENSITCTBEHHO MEPEMEIIAThCS U3 OJHOr0 y4eOHO-1a00paTopHOro Kopiyca
B JIPYTO, MOJHATHCS HA BCE 3TAXKU y4eOHO-1a00pATOPHBIX KOPITYCOB, 3aHUMAThCSI B Y4EOHBIX
U HUHBIX TOMEUIEHUSX C y4E€TOM OCOOEHHOCTEH MCHUXO(U3MUECKOrO Pa3BUTHUSI U COCTOSHUS
3J10pPOBBSL.

Jna oOyuenus yun ¢ OB3 ¥ uWHBaIMAOB, HMMEIOIIMX HapYUIEHUS OMNOPHO-
JBUTATEIHLHOTO ammapara, OOecleueHbl YCIOBHUS OeCHpemsiTCTBEHHOTO JOCTylla BO BCE
yaeOHple momemieHus. HMHpopManus O CHeNManbHBIX  YCIOBUAX, CO3JAHHBIX IS
oOyuatomuxcst ¢ OB3 u wHBanmmoB, pa3MeleHa Ha caiTe yHuBepcurera www//kgeu.ru.
HNmeercss BO3MOXXHOCTh OKa3aHUsA TEXHUYECKOM ITOMOIIM ACCHCTEHTOM, a TakKXe YCIYyT
CYpIONEPEBOTUMKOB U TU(DIOCYPAONIEPEBOTUNKOB.

Jnsa agantanuu K BoctpusATHio MuaMu ¢ OB3 v uHBammaaMu ¢ HapyIIEHHBIM CIIyXOM
CIPaBOYHOI0, yYEOHOTr0 MaTepuaia 1o JUCUUIUIMHE 00€CIIEYMBAIOTCS CIEAYIOIINE YCIOBUS:

- JUIsL Ty4d1Ied OpUeHTaluu B ay JUTOPUH, IPUMEHSIOTCSL CUTHAJIbI OTIOBELLIEHUS O Hayase
Y KOHIIE 3aHATHSI (CIIOBO «3BOHOK» MUILETCS HAa TOCKE);

- BHMMaHHE C1a0O0CIBIILIAIIEr0 00y4Yaroulerocsi NpUBJIEKAaeTCsl NMEeAaroromM >KecToMm (Ha
IJIEYO KIJIAJETCs pyKa, OCYLIECTBISIETCS] HEPE3KOE MOXJIONBbIBAHUE);

- paszroBapuBasi ¢ 00y4arIKUMCs, IEAArOTHYECKUI paOOTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKUMH MPETI0KEHUIMHU, 00ECTIeurBasi BO3MOKHOCTh UTEHUS 0 Ty0am.

KoMrieHcanmst ~ 3aTpyJHEHUH  pEYEBOIO W HUHTEJUIEKTYaJbHOTO  PAa3BUTHUSA
c1aboCTBIIAIIX 00YJaIONTUXCS TIPOBOAUTCS TTyTEM:

- HCIIONIb30BAaHUS CXEM, JuarpaMM, pPHCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALMN C
TUIEPCChUIKAMHA, KOMMEHTUPYIOUTUMU OT/I€TIbHbIE KOMIIOHEHTBI U300paKEHNUS;

- PEeryJsIpHOTO MPUMEHEHHUs YIPaKHEHUN Ha rpaduvecKoe BBIJCICHUE CYIIECTBEHHBIX
IPU3HAKOB IPEIMETOB U SIBJICHU;

- o0ecrieyeHrss BO3MOXKHOCTH  JUIsl  OOydwaromierocsi MOJYy4YUTb — aJpECHYIO
KOHCYJIbTAIUIO TI0 AJIEKTPOHHON NOYTE MO MEpe HEOOXOJUMOCTH.

Jlig agantanuu K BocnpusaTHio Juuamu ¢ OB3 u nHBanuaaMu ¢ HapylmeHUSIMU 3pEHUs
CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIIBCKOTO Marepuaa, IIPEAYCMOTPEHHOTO
o0Opa30BaTeNbHON NMPOrpaMMoi M0 BHIOPAaHHOMY HaIlpaBJie-HUIO TOATOTOBKH, 00€CTIEUNBAIOTCS
CJIEIYIOILUE YCIIOBHUS:

- BeaeTcsa ajganTanus oduIMambHOrO caiita B ceTh VHTEpHET ¢ y4eToM OCOOBIX
NOTPEOHOCTEH WHBAIMIOB MO 3pPEHHUIO, OOecmedynBaeTCcs HaIWYHe KPYMHOMPUGPTOBOK
CIpaBOYHON MH(POPMAITUHU O PACTIUCAHUHU YICOHBIX 3aHSITHIA;

- IeJarornueckuil paboTHHK, ero codeceTHUK (ITpU HEOOXOIMMOCTH ), IPUCYTCTBYIOIIHE
Ha 3aHATHUH, IPEJICTABISIOTCS 00YYaIOIMKUMCS, TPU 3TOM KaXK/IbIi pa3 Ha3bIBAETCS TOT, K KOMY
MeJIarorMuecKuii paboOTHUK OOpalaeTcs;

- JEUCTBUS, KECThl, NEPEMEIICHHUS] MNEJAaroru4eckoro padOTHHKA KOPOTKO M SICHO
KOMMEHTHPYIOTCS;

- neyaTHass HMH(OpMalMs NpeAaocTaBiseTcss KpynHeIM wmpudrom (ot 18 mMyHKTOB),
TOTAJILHO 03BYYHBAETCS;

- 0becrieunBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEILIEHUH;

- MPEAOCTABISIETCS. BO3MOYKHOCTh HCIIOJIb30BATh KOMIIBIOTEPHl BO BpEeMSl 3aHATUN U
MpaBo 3anucu 0OBICHEHHUH Ha TUKTOMOH (TI0 JKEJTaHUIO0 00YUaIOLUXCS).



dopma mpoBeeHUS TEKYIIeH U MPOMEXYTOUHOMN aTTecTanuu ais ooydarommxcs ¢ OB3
Y MHBAJIMJIOB OINPEIEISIETCS NeAArOrnueCKuM pabOTHUKOM B COOTBETCTBUU C YUE€OHBIM TUIAHOM.
[Ipu neoOxomumocTu oOyuatomemycs ¢ OB3, umHBanmmmy ¢ y4yeToM WX HWHANBHUIYyaIbHBIX
NCUX0(U3MIECKUX OCOOEHHOCTEH aeTCsl BOBMOKHOCT MPOUTH MPOMEKYTOUHYIO aTTECTAIIUIO
YCTHO, MUCHbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIBbIOTEpE, B (hOpMe TECTUPOBAaHUS U T.II.,
100 MPENOCTABIAETCS TONOTHUTENIBHOE BpeMs Ui TOATOTOBKH OTBETA.



Jlucr perncrpanum usMeHeHH

JlomonHeHusT ¥ W3MEHEHUsT B pabouel mporpamme JUCHUIUIMHBI Ha 20

/120

Y4EOHBIN roj

B nporpaMmy BHOCSTCS ClAEAYIOIINE U3MEHEHUS:

Ykasviearomes nomepa cmpanuy, Ha KOMopvix
BHeCceHbl USMEHEHUS,
U Kpamko 0aemcsi Xapaxmepucmuxa 3mux
UBMEHEHULL

[Iporpamma ono6pena Ha 3aceganuu kadeapbl pazpadoTyuKar., mpoTokKoJ Ne

3aB. kaenpoit ATOC Ywaupora H./I.

HporpaMMa o;[o6peHa MCTOAUYCCKUM COBCTOM MHCTUTYTA TCILNIOOHCPICTHKHU

T., IPOTOKOI Ne

3aMm. qupekropa mo Y MP
/ /

Tloonuce, oama
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MOAMCIHUIIINHE

NnxenepHo-hHU3nueckoe MOJICTUPOBAHIE TEXHOIOTHIECKIX MPOIECCOB aTOMHBIX

AIEKTPUYECKUX CTAHIUN

Hamnpasnenue noaroroBku 14.04.01 «SnepHas s3HEpreTUKa U TEIUIOPU3INKAY)

[Mpoduns

[{udpoBoit THKUHUPUHT B AaTOMHOM HEPTEeTUKE

KBanudukanus MarucTp



r.Kazanp,2022



OneHounble MaTepuayibl 1o JaucuuruinHe «MHxeHepHo-hu3nueckoe MOJEIUpPOBaHUE
TEXHOJIOTUYECKUX  NIPOLECCOB  ATOMHBIX  JJIEKTPUYECKHUX  CTAHIUW» -  KOMILIEKT
KOHTPOJIbHO-U3MEPUTEIIBHBIX MATEPUAJIOB, MPEAHA3HAUYCHHBIX JJII OLECHHBAHUS PE3YJIbTATOB
00y4eHHsI Ha COOTBETCTBUE UHIMKATOPAM JOCTHXKEHUSI KOMIETEHIUM(H):

IIK-1. Bnageer merogaMu MOJIETUPOBAHUS MPOILIECCOB M JJIEMEHTOB B TEXHHYECKUX
cucremax ADC

IIK-3 BripabGaTeiBaeT HampaBieHUsS IPUKIAIHBIX HAYYHO-HCCIICAOBATEIBCKUX |
OTIBITHO-KOHCTPYKTOPCKHUX ~ PabOT MO  COBEPIICHCTBOBAHHUIO  SIACPHO-IHEPIETUUCCKHUX
TEXHOJIOTUM U PYKOBOJIUT JAEATECIbHOCTHIO MTOJYMHEHHOIO ITEPCOHAJIA TT0 UX BBITIOJIHCHUIO

OueHnBaHUE PE3yNbTATOB OOYyYEHUS MO JUCHUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH, MPOBOJIUMOTO0 Mo OalibHO-peiTuHroBoil cucteme (bPC), u
MIPOMEXKYTOUHOU aTTeCTAIUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUMBAET OIICHUBAHUE IpoIlecca 00ydeHUs Mo
mucuuiuiee. [Ipu TexyneM KOHTpoJe yCeBAEMOCTH UCIIONBb3YIOTCS CIEAYIOIUE OLEHOYHBIC
CpelcTBa: MUChbMEHHAas KOHTpOJIbHas paboTa, TECTOBBIC 3aJaHMs], PAaCUETHO-NPAKTHUECKOE
3aJlaHne, 0TpabOTKa MPEAYCKOBBIX U ITYCKOBBIX PEKMMOB Ha TPEHAXKEpPE-CUMYJISITOPE.

[IpomexxyTounast arrectanuisi HMMEET IEJIbI0 ONPEACIUTh YPOBEHb JIOCTHUKEHUS
3aIJIaHUPOBAHHBIX PE3yNbTaTOB OOydeHHs Mo aucuuiimHe 3a 3, 4 cemectp. Popma
MPOMEKYTOUYHON aTTECTALIMHU IK3aMEH.

OlnieHOYHBIE MaTepHUalibl BKJIOYAIOT 3aJaHus JJISI TPOBEIACHUS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOTHOM aTTECTAIMK O0yJArOIINXCS, pa3pab0TaHHBIC B COOTBETCTBUH
¢ paboueii mporpaMMOi TUCIIUTUIAHEI.

1.TexHosrornueckasikapra

3 cemectp
PeiiTuHroBhICIOKAa3aTENIN
HanmeHoBaHMEKOHTPOJIBHOTO | II III Vo [Ipomesxyrounasar
MEpOIPUATHS TEKYLIIUUKOH | TEKYIIMMKOH | TEKYIIUHKOH o TecTanus
TPOJIb TPOJIb TPOJIb Hroro

TexkymuiiKOHTPOJIb

Pa3znen 1.IloaroroBka u
IPOXOXkKACHHUE 00yUaroIUMCs
KOHTPOJIBHBIX PadoT IO 15 20 20 55
y4€OHBIM MOAYJISIM
nucturmuabl — (KHTP)

Hroro 3a 3 TK 15 20 20 55
IIpome:xkyTouHasiaTTeCTAIIUSA
IK3aMeH 45
Bcero6anios 100
4 cemecTp

PeliTuHTOBBIETIOKA3ATEIIN

HanmeHOBaHMEKOHTPOJIBHOTO | 11 III Yto IIpomexxyTounasar
MEpPONPUATHS TEKYUIMUKOH | TEKYIIMIKOH | TEKYIIMHUKOH TecTalusl

ro
TPOJb TPOJIb TPOJIb Hroro




TexkymuiiKOHTPOJIb

Pa3nea 2.Co3nanue u
HACTPOWKa MPOCKTa
MOJICITNPOBAHUS
TEXHOJIOTUYECKUX CXEM
(¢pparmenToB cxem,
000pYI0BaHUS HITH UX
3JIEMEHTOB) HEPrOYCTaHOBOK
ATOMHOM U TEIJIOBOU
JHEPreTUKU B COOTBETCTBHH C
BBIJIJAHHBIM 3aJIaHUECM B
rpaduyeckoit 060I049Ke
«CAIIDOUP» (O6BbeKT
MOJICITUPOBAHMS 3a/1aeTCs
KypUPYIOIIHM
npernojaBareaem™).

10

Pa3nen 2.3aganue cBOUCTB U
napameTpoB
TEXHOJIOTHYECKUX OJIOKOB
00BeKTa MOJICITMPOBAHUS.
3aJaHue TEXHOJIOTHUIECKUM
cxeMaM 00OBEKTOB
MOJICIIMPOBAHUS HOMEpa
pelaeMoi 3a1a4uu.

10

Pasznea 2.Co3ganue
CBSI3aHHOI'O IIpOeKTa (1polecc
WHTETpalyy 3a/1a4) 1o
TPaHUYHBIM YCIIOBHSIM.
PaGora B pexxuMe oTnaaKu.
Hactpoiika mapameTpoB
pacueTHOM CXeMbl B
CBOMCTBaxX pelaTesis 3aJ1auH.

10

Pa3nen 2.Pabota ¢ 00beKTOM
MOJICTTUPOBAHUS B TEKCTOBOM
penakTope («4epHOe OKHOY)
USDS, CMS. Ilonunas
TeHepanus 3a1a4m. 3armyck
ISD. HabGop xomaHnz B
otnamuuke ISD.

10

Pa3naen 2. Pazpabotka
CKpHIITA JUIsI yIIPABJICHUS
PETYJIHPOBAHUS TAPAMETPOB
00BEKTa MOJICITUPOBAHHSL.
BriBoj 1 06paboTka
pe3y/IbTaToB
WH)KEHEPHO-(hU3UIECKOTO
MO/JICIIMPOBAHUS
TEXHOJOTUYECKHUX CXEM U
o0opynoBaHus
SHEProyCTaHOBOK aTOMHOM
SHEPIreTUKU

15

Hrorosza 3 TK

20

20

15

55

HpOMe)KyTO‘{Haﬂ aTrecCranus

3ammura KP

45

Bcerooaios

100




2. IlepeyeHb OLIEHOYHBIX CPEACTB

KpaTKaH XapaKTCPHUCTHKA OLCHOYHBIX CPCACTB, UCIIOJIB3YCMBIX IIPHU TCKYIIICM KOHTPOJIC
YCIICBACMOCTH U HpOMC)KYTO‘-IHOﬁ aTTcCTalnu 06yqa10mer OCA ITO AUCHUITIINHC!

HaunmenoBanue
OLIEHOYHOI'0 KpaTkasxapakTeprcTHKaoleHOYHOTOCPECTBA OrneHOYHBIEMATEPUAITBI
CpeacTBa
[Tucemennast kontposbHasi|IIpeacrasisier co0oil TEOPETHYECKHE BOMPOCHI .
. . N BapuanTeizananuii
pabora (KutP) I10 MPOJIEHHOM (paHee N3y4YEHHOI) TeMe.
Kypcosas pabora (KP) KypcoBast paboTa BBIIIOIHSAETCS B COOTBETCTBUU |3a/1aHUs Ha KypCOBYIO paboTy
C METOJMYECKUMH YKa3aHUSAMHU 10 BBIIIOJHEHHUIO |- 0OBEKTHI MOJICINPOBAHUS
KypcoBo# paboTsl. KypcoBast pabora (BapuaHTBI TEXHOJIOTUYECKUX
IIPeyCMaTpUBAET BBINOJIHEHUE 3aJaHHsI 110 cxeM 000py10BaHMs,
MO/JICIIMPOBAHUIO 000PYIOBAHUS W/ WIH YCTaHOBOK U CHCTEM, a TaKXe
TEXHOJIOTUYECKUX MTPOLIECCOB, IPOTEKAIOLINX B [3JIEMEHTOB CaMOI0
texunyeckux cucrtemax AJDC, ¢ 000pyIOBaHUsT aTOMHOM
HCIOJIb30BAHUEM ITPOIPAMMHO-TEXHHUUYECKUX SHEPreTUKH, BKIIOYas
KOMILJIEKCOB, B TOM YHCIIE IIU(PPOBBIX TPYOOIIPOBOIBI MITH CXOKUX
npoayktoB (tuardopmsl) CAD/CAE-cuctem 'K [(65113KkuX 110 CyTH) K HUM
«PocamTom». TEIUIOBBIX IEKTPOCTAHLIUN)
OneHouHble  MaTepHuaibl, BBIHECCHHBIE Ha
OK3aMeHallMOHHBIE
Ok3ameH 9K3aMEH COCTOSIT U3 dK3aMEHAI[MOHHBIX OUJIETOB SYLICTLL

C ABYMsA TCOPCTHYCCKUMH BOIIPpOCAMU

3. OuneHO4YHbIC MATEPHUAJIbI TEKYIIET0 KOHTPOJISI YCIIEBAeMOCTH 00y4AKIINXCS

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

IIncbmenHas koHTpoJbHast padora (KutP)

[IpencraBnenue u
cofiep KaHue
OLICHOYHBIX
MaTepHaJioB

OdopmitsieTcst B OTIENBbHOM TeTpaau. Beimonusercs mo Bapuantam. OIuH BapuaHT
3aJ[aHus BKJIFOYACT 5 TEOPETHUECKUX BOIIPOCOB, PA3HOTO YPOBHSI CIIOKHOCTH IO
pa3JIMYHBIM TEMaM JUCIMILIMHBIL. 3aJJaHHE TIO3BOJISET OLICHUTh TEOPETHUYCCKHMA
YPOBEHB TIOJITOTOBKU 00yUYaIOIIETOC.

Konn4ecTBO MpOBOIMMBIX MUChbMEHHBIX KOHTPOJIBHBIX paboT B cemecTpe — 3.

Kpurepuu onenku u
[IKaJIa OLICHUBAHUS
B Oayurax

[TomHble, mpaBUIIbHBIC OTBETHI HAa BCE 5 3aJ]aHUM, B paMKax OJJHOH KOHTPOJIbHOM
pabotsl — 20 6asIos;

Hanwune HETOYHOCTEH, HETrpyOBIX OIMMOOK CHWXKAIOT OICHKY II0 HTOTraM
NPOBE/ICHUSI KOHTPOJILHOW pPa0OThI. YMEHHE MPOJEMOHCTPUPOBATh 0a30BbIC
3HAHMS 110 TeMaM JUCIUILTAHEI — 10 6aios.

[To utoram oOyueHUs B ceMeCTpe, MAKCUMAIIbHOE KOJIMYECTBO 0AJIOB, KOTOPOE
MOYeT HabpaTh oOyuaronmiics — 55 6amios

HaunmenoBanue
OLIEHOYHOI0 CPeACTBA

KypcoBas patora (KP)




[IpencraBnenue u
cofiep KaHne
OLICHOYHBIX
MaTepHaJioB

3ajaHue BBIIOJHIETCS B 000JIOUKE MPOrpPaMMHO-TEXHHMUYECKOTO0 KOMIUIEKCa JUIs
MOJIEJIMPOBAaHUS U NPOEKTUpOBaHUA TexHojorumueckux cuctem ADC u TOC.
3aaHye MO3BOJISET OLICHUTh YPOBEHb IPAKTUYECKON MOATrOTOBKU 00yYaroIerocs,
YMEHHE HCIOJIb30BaTh CHCTEMbl AaBTOMATHU3MPOBAHHOIO IPOEKTHUPOBAHUS MU
MoJenupoBaHus obopyaoBanusi TexHuueckux cucreM ADC. Ilo3BosiseT OLEHUTH
YMEHHUSI M HaBBIKM OOYYaIOUIETroCs MPOBOJIUTH HMHKECHEPHO-(PU3UUIECKUE PACUETHI
MOJIEIIUPYEMBIX CHCTEM, OTJIAJKy MoJelell U pa3padaThlBa€MbIX KOMIBIOTEPHBIX
IpoTpaMM, BepUPHUKAIMIO MOTYYCHHBIX JaHHBIX, IPOBOJUTH aHAIIN3 TTOTYYEHHBIX

Kputepuu olieHKH H
LIKAJIa OLIEHUBAHUS
B Oayutax

BoinonHeHHBIM cUMTAETCS 33/JaHUE, KOTOPOE 3aKaHYMBAETCsI pa3paboTKoit
TOTOBOHM KOMITBIOTEPHOM, IU(PPOBON MOAEITH, KOTOPYIO MOYKHO BBIBOJANUTH HA
pacuer. [Iporpamma pacuera moJIHOCTbIO COOTBETCTBYET 3a7a4aM MOJICITUPOBAHHUSL.
[Toyuyaemble pe3yabTaThl COOTBETCTBYIOT XapaKTEPUCTUKAM
peabHOICUCTBYIONIET0 000y I0BaHUS (€r0 AIEMEHTa, YCTAHOBKHU, CUCTEMBI),
CTaBILIETO MPOTOTUIIOM MOAENH. [TporpaMMHBIi KO MOAENEN BKIIOYAET CKPUIITHI,
HaAIpUMep, JIJIsl OPraHOB YIIPABJICHUS, PETYIUPOBAHUS MOJICIH U T.I1.

[Ipumeps! 3agannii Ha KypcoByrOpadoTy:

1. Pa3paboTaTh KOMIIBIOTEPHYIO MOENb W MPOTpamMMy YIpaBIEHUS MPUBOIOM
I''IH peakropa BBOP-1000 i1 cuMynsiiiOHHON MOJIENH.

2. PazpabotaTh KOMIBIOTEPHYIO MOJAENb W  OPOrpaMMy  YIIPaBJICHUS
Jea’paIMOHHON YCTAaHOBKOW MapOTYpOMHHON YCTAaHOBKH IS CHMYJISITHOHHOM
MOJIeIN TpeHaXepa.

3. Pa3pabortaTh KOMIBIOTEpHYIO MOJEIh M MPOTPAMMHBIA KOJ 3alllUTHI I10
yposHio [IB/] Typ6oycranoBku ADC.

4. Pa3paboraTh KOMIIBIOTEPHYIO MOJIE€Ib U MPOTpaMMy pPEryJIUpOBaHUS YPOBHS
BOJIbI B OapabaHe-cenapaTope AJisi TpeHaxepa-CUMyJIsaTopa.

5. PazpabGoTarb KOMIIBIOTEPHYIO MOJENb U IPOrPaMMYypPEryIUpOBaHUs CUCTEMBI
M0JIa4y¥ TOIUIMBA B KOTEN ISl TPEHAKepa-CUMYJISITOPA.

6. Pa3paboTarh KOMIBIOTEPHYIO MOJENb M TMPOrpaMMy YIIPaBJICHUS pPabOTOM
MUTATENFHOTO HAcoca JIJIsl CUMYJISILIHOHHOM MOJEIH.

7. Pa3paboTaThb KOMIBIOTEPHYI0 MOJEIb U IPOrpaMMy 3aIlMThl TYpOUHBI OT
pasroHa.

8. Pazpaborarp 1udpoByr0  MOAENb  KOHTPOJISI  BBEIOPOCOB  IAPOBOTO
SHEPreTUYecKOoro KoTia B atMmochepy.

9. PazpaboraTh KOMIBIOTEPHYI0 MOJEIb KOHJCHCAIIMOHHOW  YCTaHOBKH
sHeprobmoka ADC.

10. Pa3paboTatp QparMeHT TpeHaxkepa i1 TPOBEPKM 3HAHUN MEpCcOoHAa
sHeprobmoka ADC.

11. Pa3paboTaTh aBTOMAaTU3UPOBAHHYIO CHCTEMY KOHTPOJIS KadyeCTBAa OCHOBHOTO
KOHJIeHCaTa TypOOyCTaHOBKH.

12. Pa3paborarp 1uu¢poByr0  MOAETb NPHUBOAA  MUTATEIBHOIO  Hacoca
TypboyctanoBku TOC.

13. Pazpabotars nudposyro mozaens PBII.

14. Pa3paboTaTh KOMIOBIOTEPHYIO MOJENb M IMPOrpaMMy PEryJIupOBaHUs MOJauu
TOIINBA B KOTEJL.

15. Pazpabotars nudpoByro mozens MaciocHabxkenus Typouns TOC.

16. Pa3pabortarh 1H(POBYIO MOJAETh KOHTPOJS BBIOPOCOB 3HEPTOOOBEKTAB
atMocdepy.

17. Pa3zpaboTaTb KOMIBIOTEPHYIO MOJIE€Ib HAJITOPUTM MOHUTOPHUHIA COCTOSHUS
komrpeccopa [I'Y.

18. Pa3paboTaTh aBTOMaTH3UPOBAHHYIO CUCTEMY KOHTPOJIS KauecTBa JJ0OABOYHOM
BOJIbI KOH/ICHCAITMOHHOHN TYypOOYCTaHOBKH.

4.0ueHO0YHBIEMATEPHAJIBINIPOMEKYTOYHOHATTECTALIUNM




HanmeHnoBanueoneHo
YHOroCpeacTBa

JK3aMeH

[IpencraBnenue u
coJiep>KaHue
OLICHOYHBIX
MaTepuasoB

OrneHouHbIE MaTepHAaIIbl, BBIHOCHUMBIEC HA 9K3aMEH, MPEICTABIISIOT TUIIOBOM
9K3aMEHaIMOHHBIN IPOHYMEPOBaHHBIHN 110 BapuaHTaM OUJIeT. DK3aMeHallMOHHBIN
OuJeT BKIIIOYAET 2 TEOPETUIECKUX BOMPOCA MO PA3IMYHBIM TeMaM JTUCIHILIIHEIL.
DK3aMeH IPOBOJUTCSA MUCbMEHHO, Ha MTOJATOTOBKY 00yJaroIeMycsi OTBOJAUTCS BpeMs
10 60 MUHYT.

HpHMep 9K3aMCHAIIMOHHBIX OmIIeTOB JIA HpOMe)KYTO‘{HOfI aTTeCTaluu:

KA3AHCKUU I'OCYJIAPCTBEHHbBIN SHEPTETUYECKUM YHUBEPCUTET
UTo Kadenpa ATOC
I[I/ICI_II/IHJ'II/IHa ((I/IH)KeHepHO—Q)I/ISI/I‘leCKOG MOJCIHUPOBAHUC TCXHOJIIOTHICCKUX
HpOHGCCOB ATOMHBIX BHGKTpI/I‘{eCKI/IX CT&HHHﬁ))

buner Nel
1. Kak ocymiecTBisieTCs: KOHTPOJIb MOIIHOCTH peakTopa? OCHOBHbIE MOJOKECHUS U
MOJAXO/bI K MPOBEJCHUIO KOHTPOJISL.
2. Kak ocymecrBusieTcss nonHas renepauus 3agaud B USDS ¢ momomisro 10O
«Candup»?

VYr1Bepxknaro:
3aB. kadenpoit ATOC H.JI. Ynumpona Jara

KA3AHCKUI IT'OCYJAPCTBEHHBIN YHEPTETUYECKUI YHUBEPCUTET
UTo Kadenpa ATOC
I[I/ICIII/IHJII/IHa «I/IaneHepHo-(bquecxoe MOLIGJIHpOBaHI/Ie TCXHOJIOTHNYCCKUX
IMpOHCCCOB ATOMHBIX 3JICKTPUICCKHUX CT&HI.II/IfI»

buner Ne2
1.Ilepeuncanre TeXHOJOTHYECKUE 3alUThl U OMOKUpoBKM Ha ADC: ABapuiiHas
3alUTa peakTopa.
2. Kak ocymecTBiasercss 3aJaHU€ CBOWCTB U IapaMeTpoB OJIOKOB B
porpaMMHO-TeXHHYeCKnX kKoMmiuiekcax CAIIP?

YTBepxkaato:
3aB. kadenpoit ATOC H.JI. Ynuuposa naTa

KA3AHCKUU IT'OCYJAPCTBEHHBINM YHEPTETUYECKUI YHUBEPCUTET
UTo Kadenpa ATOC
I[I/ICIII/IHJII/IHa «I/IaneHepHo-(bquecxoe MOLIGJIHpOBaHI/Ie TCXHOJIOTHYCCKUX
IMpOHCCCOB ATOMHBIX 3JICKTPUICCKHUX CT&HI.II/IfI»

buner Ne3
1. Kak ocymiecTBisieTcsi TEIUIOTEXHUYSCKUNU KOHTPOJb SIACPHBIX SHEPIEeTHUECKUX
YCTaHOBOK.
2. Kak cBsi3aTh J1Be 3a/1a4l MOJCIMPOBAHUS TEXHOJOTHYCCKHX CXEM uepe3 OJIOKU
«TPaHUYHBIC YCIOBUS)?

YTBepxkaato:
3aB. kadenpoit ATOC H.JI. Ynuuposa naTa




KA3AHCKUU IT'OCYIAPCTBEHHBIN YHEPTETUYECKUIA
VHUBEPCUTET
UTo Kadenpa ATOC
I[I/ICIII/IHJII/IHa «I/IH)KGHepHO-(l)I/ISI/I‘-IGCKOG MOI{GJII/IpOBaHI/Ie TCXHOJOTNYCCKHUX
IIpoHeCCOB aTOMHBIX SJICKTPHUIYCCKHUX CT&HHHﬁ))

bumner Ne4
1. Kakumu cpeacTBaMu OCYHIECTBISECTCSA TEIMJIOTEXHUYECKUM KOHTPOJIb, IS
4yero HeoOXoguMa W KakK BBIMOJHSAETCS MpEeAyNpeauTeNibHas U aBapuiiHas

CUTHAJIA3aIHs.
2. Kak ocymiecTBisieTcsl OTiajika MaTeMaTH4YeCKON (KOMITbIOTEPHO) MOJENH B

IO «Cangup»?

VYr1Bepxknaro:
3aB. kadenpoit ATOC H.JI. Ynunpona Jarta
KA3AHCKUI I'OCYJAPCTBEHHbBIN YHEPTETUYECKUIA
YHUBEPCUTET
UTo Kadenpa ATOC

I[I/ICIII/IHJII/IHa ((I/IH)KeHepHO-(l)I/IBI/I‘-IGCKOG MOACIIMPOBAHUC TCXHOJIOTHICCKUX
IpoueCCOB aTOMHBIX SJICKTPHUIYCCKHUX CTEIHI.[PIIZ))

bumnet Ne5
1. Kakue o0COOCHHOCTH OKCIUTyaTallid CPEICTB W CHUCTEM KOHTPOJS U

ynpasienus S0V.
2. Kak wmactpouth Onok pemarens? Kak co3maTh WCHOTHUTEIBHBIA (aiin
XXexecY'Y nns renepanuu 3a1a4n u ee pemenus B [10 «Candup»?

YTBepxkaato:
3aB. kadenpoit ATOC H.JI. Ynuuposa naTa

Kputepuu olieHKH H
LIKAJIa OLIEHUBAHUS
B Oayutax

Pa3BepHyThIe, MpaBUIIbHBIC OTBETHI HAa BCE 3aJaHUs SK3aMEHAIIMOHHOTO Omtera — 40
0asoB;

Hanuuue HeTOUHOCTEH, HErPYObIX OIIMOOK CHUXKAIOT OIICHKY.

MuHrMaIbHOE KOIUIECTBO 0ailIoB 3a dk3aMeH — 20.

HaumeHnoBanue 3amuTa KypcoBoii padoThl

OLICHOYHOI'0 - 324eT C OLIEHKOM

cpeacrsa

[IpencraBnenuenc |IIpoBogutcs B popme cobecenoBaHms

oJiepXKaHue CpencTBOKOHTpOISIBBUACOCCE ABITPETIONABATENSACOCTYACHTOM.

OLICHOYHBIX OOyuaronuiicst IpeACTaBISIET PE3yJIbTAaThl BBIITOJHEHHUS KYpCOBOH paOOTHI B BUJIE

MaTepHuaoB KOMITBIOTEPHOU MOJIeNH. 3a/laHre BKII0YaeT MOoAeupoBanue pparmMmeHTa
(OTIenBHBIN SJIEMEHT WJIH Y3€I1) TEXHOJIOTUUECKOU CXEMBbI SHeproycTaHOBKH. Ha
MIPOMEXKYTOUYHOM aTTecTalli 00YJarOIIHiCs MOSCHSAET METOI0JIOTHIO BBIMIOTHEHUS
KypCOBO# paboTBHI.




Kpurtepuu
OIICHKUU
HIKAIA0I[CHUBAaHU
s

BOauIax

KputepusmMu o1ieHKH BBIMOTHEHUS 3a/IaHUs, COTJIACHO JOCTUTHYTOTO YPOBHS,
SIBJISIFOTCSL:

Buicokutl yposens:

OTBeT Ha 3a/1aBaeMblil BOIIPOC — MOJIHBIH, pa3BEPHYTHIH, U3JI05KEH T'PAMOTHBIM
SI3BIKOM CTOYHBIM HCIIOJIb30BAHUEM TEPMUHOJIOTUH, O0YUAIOLIUICS pearupyer Ha
BOIIPOCHI U cIOCOO€EH noaaepkuBath auanor— 30-45 6anos

Cpeonuii ypogenn.

B otBeTe Ha Bompoc nmoka3aHo 001Iee MOHMMaHUe BOIPOCa, JOCTATOUHOE IS
JalbHENIIero U3y4eHus MporpaMMHOr0 MaTepuasa, OTBET HU3JI0KEH IPaMOTHBIM
SI3BIKOM, JIOMTYIIIEHBI HEKOTOPHIC OMIMOKH B UCIIOJIb30BAHUN TEPMUHOJIOTHH —
15-296anm10B.

Huoice cpeonezo yposenn:

OTBeT Ha MOCTABIIEHHBIM BOMPOC - HETIOJIHBIHM, OTMEUeHa HEeMOCIeI0BaTeIbHOCTD
M3JIOKEHUSI MaTepHalia, IIPU OTBETE Ha BOMPOC UMEHUCH 3aTPYIHEHUS U TOTYIIEHbI
OLIMOKY B ONPEAETICHUH MOHSATHI U B UCIIOJIb30BAHUY TEPMHUHOJIOTHH, TIPH
M3JIOKEHUS MaTepuaia ecTh Herpyobie JIEKCUKO-TpaMMaTiaeckue omuoku —0-14
6aoB.

MuHuMaibHOE KOJIN4ecTBO 0a/U10B 3a 3a4eT — 1

MaxkcumajibHOe KOJIH4eCTBO 0aJU10B 32 3aueT—45




O0bemMnporpaMmsl 1l 32049HOM (POPMBI 00ydeHH s

(’K3ameH)

N Bcero Kypc
Bun yaeOHO# paboThI HACOB
2
OBLIAA TPYAOEMKOCTD IUCHUIIJIMHBI 216 216
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA
C ITIPEIIOAABATEIJIEM, 20 20
B TOM YHCIIE:
Jlexmonnsle 3ansTus (JIek) 6 6
[Ipaktuueckue 3ausarus (Ilp) 12 12
CAMOCTOAATEJIBHAA PABOTA OBYYAIOUIET'OCA
196 196
(CPC):
[ToaroToBka K MpOMEKYTOYHOM aTTECTAlMK B (hopMe: 9 9
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