degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o JUCHUILINHE: HNunyctpus 4.0 B aTOMHOM NPOMBIILIEHHOCTH
10 HAMPABJIECHUIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIBIOTEPHBIC TEXHOIOTUU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadeapa QU3NKO-TEXHUIECKOH HH(OpMATUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: B.C. Bonoaun, npenojaBarens

[Iporpamma obcyxneHa Ha 3acefannu Kadenpsl pusuko-rexaundeckor napopmaruku 30.08.2023



AHHOTANMA
B kypce paccMaTpHBarOTCsl OCHOBHBIE TEXHOIOTMHU HHIycTpun 4.0.
OOyuatommecs 3HAKOMSTCS C OCHOBHBIMH  TexHoJorusamu wuHayctpun 4.0, NpuMeHSeMbIMH B
MPOMBIIIIICHHOCTH: TPEIUKTHBHAS aHaJUTHKa, HU(POBOW JBOHHHMK CIIO)KHOW TEXHUYECKOH CHUCTEMBI,
KOMITBIOTEPHOE 3pEHME, MPOMBIIIIEHHBIH HWHTEpHET Benleil. M3ydaeTcs Kak OTEYECTBEHHBIH, Tak U
3apyOeKHBI ONBIT TPHUMEHEHHUs YKa3aHHbIX TeXHOJIOTMH. PaccmarpuBaercsi NHpUMEHEHHME JaHHBIX
TEXHOJIOTHI B OTEYECTBEHHON aTOMHON POMBIIIIIEHHOCTH.

Jis u3yyeHus JaHHOM TUCLMIUIMHBI CTYIEHTaMH JOJDKHBI OBITh OCBOCHBI IUCLUILTUHBI MaTEMaTHYeCKOTO U
€CTEeCTBEHHOHAYYHOTO IMKIa, a Takke auciuiuinia «Beenenue B ACY TII ADCy. Jucuumnaa « Uagyctpust
4.0 B aroMHOH MNPOMBILUIEHHOCTW» MpenHa3HaueHa A (HOPMHUPOBAHMUSA TEOPETHUECKUX 3HAHUM IO
CIELUATLHOCTH M HEO0OXOIMMa JJIsl YCIEIIHOTO OCBOCHUS TUCHUIUINHBI «Pa3paboTka 1mudpoBEIX MPOIYKTOB
Ha ocHoBe VM B MpOMBILIIEHHOCTI.

1. leau u 3apa4u

eap AUCUMNIMHBI

- ¢GopMupoBaHue 3HAHUS U NOHHUMAHHS TEXHOJIOTMH MHAycTpuu 4.0, IPUMEHSIEMBIX B Pa3IUYHBIX
OTpacisiX MPOMBIIUIEHHOCTH; HW3y4YeHHE 3apyO0eKHOTO W OTEYECTBEHHOTO OIbITa MPUMEHEHUS
YKa3aHHBIX TEXHOJIOTHI; H3yuyeHUe ToueK BHepeHHs naHHbIX TexHonoruii B ACY TII ADC.

3agaun AU COMIIHHBI
- (hopMHpOBaHKE 3HAHUH Ha yPOBHE NMPEICTABICHUI: OCHOBHbIE 3371a4l MAIIMHHOTO 00y4eHUS;

- ¢hopMHpOBaHUE 3HAHUI HA YPOBHE BOCIIPOU3BEICHUS: TOYKH BHEAPCHHUS TEXHOJIOTUH nHaycTpuu 4.0
B ACY TII;

- (I)OpMI/IPOBaHI/Ie 3HAHUM Ha YPOBHC IIOHMMAaHHA: OCHOBHBIC TCXHOJIOTMU HWHAYCTPUU 40 B
IIPOMBIIIJICHHOCTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MTOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MH(GOpMalH{ IpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun




[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX

NPUMCHUMOCTDB UCITIOJIB3YCMbBIX MCTOJAUK U

METO/I0B b "
OTHOIIIEHUS HCIOJIb3YeMBIX TIOHATUN U Mozenen

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATB!
- OCHOBHBIE TEXHOJIOTHH UHIYCTpUH 4.0, MpuMeHsieMble B IPOMBIILIIEHHOCTH;
- OCHOBHBIE 33/I1a4 MallTUHHOTO 00YUYEHUSs, CYIIECTBYIONINE B IPOMBIIIUICHHOCTH;
- OTBIT IPUMEHEHUS TEXHOJIOTUH HHIAycTpun 4.0 B aTOMHON MTPOMBIIIIICHHOCTH;
- BoamoxkHOCTH pemenus 3a1ad ACY TII ¢ momomipio TexHomoruit uaayctpun 4.0.
YMETb:
- popMyHpOBATh 3a/1a9X MAIIIMHHOTO O0YYEHUS JIJIsl IPOMBIIIUICHHOCTH;
- OCYILIECTBIISATH UCCIIENOBATEIBCKUIN aHAIN3 POMBIIINIEHHBIX JAHHBIX.
BIIA/ICTh:

- HaBBIKAMH CO3JaHMSI MOJIeNIel MalllMHHOTO 00y4eHus s pemenus 3agad ACY TIL.

4. Conep:xanne TMCUMIJIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBBI TEOPUU YIIPABICHHUS. 4 4
) Touku BHEJIPEHUS TEXHOJIOTHI 4 4
unpyctpuu 4.0 B ACY TII ADC.
3 [Inardopmbl OONBIIMX TAaHHBIX. 4 4
4 Hudporoii JIBOMHHK CJIOXKHOMI 10 10
TEXHUYECKON CHCTEMBI.
5 KommbrotrepHoe  3peHne u  Apyrue ] ]
MPOU3BOJICTBEHHBIE TEXHOJIOTHH.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (Ocennuii)

1. OCHOBBI TEOPUH YIPABICHUSI.

[lpunuune! ynpasienus. JIuHeHHBIE CHUCTEMBI yNpaBlICHHUS. YNPaBIAEMOCTb M HaOIIOAaeMOCTb.
VYeroitunBocTh cucteM yrpasnenus. Ilokazarenn kadectBa (pyHKIMOHUPOBAHUS CUCTEM YIPABICHHUS.

2. Touku BHenpenus rexHonoruit uaayctpun 4.0 8 ACY TIT ADC.



OcHOBHBIE 33141 MAIIMHHOTO 00y4eHus: Kiaccupukanus u perpeccust. Tunsl Mozeneil MalmmHHOTO
oOyuenus. OnrumansHoe ynpasieHue. [lapamerpuueckas naeHTuguKanus o0beKTa yrnpaBieHUs Ha
JTanax IyCKOHAaJaJKU U IPOMBIIUIEHHOW 3KcIUlyarauuu cucreMbl. OLIEHKAa COCTOSIHMS CHCTEMBI.
IIpornosupoBaHue COCTOSTHUS CUCTEMBI.

3. Ilnardopmbl OONBIINX JAHHBIX.

[lonarue OGonbIIMX AAHHBIX. 5 V-XapaKTepUCTHK OONBIIMX NaHHBIX. [IpOMBINIICHHBIH HHTEPHET
Bemeil. [Ipumepsl muardopm paGoTsl ¢ OONBIIMMHU JAaHHBIMU B NPOMBIIIIEHHOCTH. [IpequkTuBHas
aHaMMTHKa (MIPOTHO3MPOBAaHUE BPEMEHHBIX psAIOB). BupryanbHas W HONONHEHHas peajbHOCTH
(VR/AR) na mpumepe moxarotoBku omneparuBHoro nepconana (ITABK JIADC-2). KommberorepHoe
3peHHe, IPOMBIIIJICHHBIE POOOTHI.

4. lluppoBoii TBOMHUK CIOKHON TEXHUIESCKOU CUCTEMBI.

[Nonstue mudpoBoro ABOWHUKA TeXHHUECKON cucteMbl. [loHsTre udpoBoii TeHu. THUIBI TUPPOBBIX
JBOMHUKOB. [loHSTHE OPEIUKTUBHON aHAIMTUKU. Pa3zHuIla MEXIYy NPEIUKTUBHON aHAIUTUKOH U
UG POBLIM JTBOWHUKOB TEXHHUUECKOW CHUCTeMbl. Pa3paboTynku mudpoBhIX JBOWHUKOB TEXHUUECKUX
cucreM. [lpumepsl wncnonb3oBaHusi LUGPOBBIX [OBOMHUKOB M NPEAUKTHBHON aHATUTHKH B
pa3IUYHbIX oTpaciix IIPOMBIIIIJIEHHOCTH. IIporpaMMHO-TEXHUYECKUI KOMILIEKC
«Bupryansno-ungposas ADC».

5. KOMHBIOTepHOC 3pCHUC U APYTHUC ITPOU3BOACTBCHHBIC TCXHOJIOTUH.

[Monsatne kommplOTEepHOTO 3peHMs. I[Ipomecc pa3pabOTKKM Mojenell MallMHHOTO OOyYeHUs IS
peleHus 3aJad KOMIbIOTEpHOTro 3peHus. OcCOOEHHOCTH MOCTPOCHHST MOAETECH A peleHHs 3a1aq
KOMIIBIOTEpPHOTO 3peHus. OMNbIT NPUMEHEHUs KOMIIBIOTEPHOIO 3pEHMsI Ha IPOMBIIUIEHHBIX
npennpusTusax. IloHsaTme  BHpTyanbHOM W JONOJNHEHHOM  peanpHOcTel.  IIpumeHeHue
VR/AR-TexHONOTHI HAa TNPOMBINUICHHBIX NPEANPHUATHAX aTOMHOM OTpaciu. AJJIUTUBHBIC
texHosmoruu (3D-medaTb) WM NPOMBILUIEHHBIE POOOTBHI C YIpPAaBICHHEM Ha OCHOBE DIIyOOKOro
o0yd4eHusI.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! MEJIOBOH JIOCKOHM MM KOMITBIOTEPOM U MYJIBTHMEIMHHBIM
obopynosannem (tipoektop). Kommsrorepuslii kinace ¢ ycraHoBieHHbIM [10 Python (6ubnuorekn
Pandas, Numpy, Scikit-Learn).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1. bpanron C.JI., Ky [Ix.H. AHanu3 naHHbIX B HAayKe U TexHHUKe / nep. ¢ aHnL. A.A. CiauakuHa. — M.
JMK Ilpecc, 2021. — 574 c.: un.
2. IIpoxopos A.H., JIeicaues M.H. LludpoBoii ABOWHUK. AHaIU3, TPEH b, MUPOBOM ONBIT. M31anne
nepBoe, ucnpapiaennoe u gononHenHoe. / A.H. Ilpoxopos, M.H. JIsicaues — M.: OO0
«AnpgacllpunT», 2020. — 401 cTp., ni.
3. OctpeiikoBckuii B.A. DKcruyaraiust aTOMHBIX CTaHIUI: y4eOHUK st By30B / B.A. OcTpeKOBCKHIA.
— M.: Dueproarommzaar, 1999. — 928 c.

JlononHuTeNbHAS TUTEPATypa
1. ITmac JIx.B. Python aiist ciioskHBIX 3a/1a4: HayKa O JaHHBIX U MamuHHOE 00ydenue / B.Ix. [1nac. —
CII6.: [Tutep, 2021. — 576 c.: un. — (Cepus «becrcennepsr O’Reilly»).
2. 'yndennoy 4., benmxuo U., Kypemis A. Imy6okoe oOydenue / A. l'yadennoy, U. benmxuo, A.
Kypeumie. Ilep. ¢ anr. A.A. CniuakuHa. — 2-e u3n., ucnp. — M.: IMK Ilpecc, 2018. — 652 c.: us. .
3. 4. enucenko B.B. KomnbioTepHoe ynpaBieHne TEXHOIOTHUECKUM MPOIIECCOM, IKCIIEPUMEHTOM,
obopynosannem / B.B. [lenucenko. — M.: ['opsuas nuaus — Tenexom, 2014, — 606 c., ui.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. https://www.iaea.org/ru — CaiiT MexXIlyHapOAHOTO areHTCTBA 10 aTOMHON HEPTrUu

2. https://inis.iaea.org/search/ — MexayHapoaHas cucreMa sijepHoit napopmaruu INIS

3.

https://courses.openedu.ru/courses/course-v1:mephi+mephi_digital engineering+spring 2021/course/ -
Kypc «BBenenue B nndposoit nmxuaupuar» BULLL HUAY MUOU

4. https://courses.openedu.ru/courses/course-v 1 :1 TMOUniversity+INTROIOT+fall 2020/course/ -
Kypc «BBenenue B untepuer emei» Yausepcurer MTMO

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha 3aHATHAX MCIIONB3YIOTCS MYITBTUMETUIHBIE TEXHOJIOTHH, BKITIOYAs IEMOHCTPAIIHMIO MTPE3CHTAIINH,
I1O Python (6ubnmuorexkun Pandas, Numpy, Scikit-Learn).

9. MeToauyeckue yKazaHusi AJis1 00y4arOLMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe OCBOEHHE Kypca NpeanosiaraeT OObEMHYIO CaMOCTOSTENbHYIHO pabory crynmeHtra. B
nporpaMme Kypca IpHBeIeHO MUHUMAaJIbHO HEOOX0AMMOE BpeMs JUisi pabOThI CTYACHTA HaJl TEMOU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- mpopaboTKy y4eOHOro Marepuasa (IO KOHCIIEKTaM CEeMHUHApOB, YYeOHOW M HaydyHOH JHTEpaType),
HOJArOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYCHHBIX JUII CAMOCTOSITEIBHOIO  M3y4YCHWUS,
JI0KA3aTeIbCTBO OTIEIBHBIX YTBEPKICHHU, CBOMCTB;

- IOATOTOBKY K CEMUHAPCKUM 3aHSITHSM.

[TpomMeskyTOYHBII KOHTPOJIb 3HAHHI IPOBOIUTCS B BHJIE OIIPOCOB IO TEOPHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa QU3NKO-TEXHUIECKOH HH(OPMATUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: B.C. Bononus, npenogaBarenb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wsyuenms mgucnuiuimHbl «Hmyctpusi 4.0 B aTOMHOH NPOMBINUIEHHOCTH» OOYYaIOIIHIACS
JOJKEH:

3HaTh:

- OCHOBHBIE TEXHOJIOTUU UHAYCTpun 4.0, MpUMEHSIEMbIE B TPOMBIILICHHOCTH;

- OCHOBHBIC 33J]a4¥l MallIMHHOTO 00YYEHHUsI, CYIIECTBYIOINIUE B TPOMBIITIICHHOCTH;

- OIBIT IPUMEHEHHUS TEXHOIOrui nHAycTpun 4.0 B aTOMHOU NPOMBIILICHHOCTH;

- Bo3MoykHOCTH pemreHus 3agad ACY TII ¢ momomipio TexHonmoruit uaayctpun 4.0.
yMeTh:

- (opmynmpoBaTh 321241 MAITUHHOTO 00YUYEHHS JUIsl IPOMBIIIIJICHHOCTH;

- OCYLIECTBIIATh UCCIIEOBATEIbCKUN aHAIN3 TPOMBIILICHHBIX JAHHBIX.
BJIA/eTh:

- HaBBIKAMH CO3aHMsI MOJIeJIel MaIMHHOTO 00y4eHus it pernenns 3anad ACY TIL.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C menbro KOHTPOJS OCBOEHHUSI 0oOydaromuMucs ydeOHOro marepuana npoBoautcs koporkuid (10-15
MHUHYT) OIPOC 110 MaTepuaty MPOMIEeIINX 3aHITUIA B YCTHON WIIM MTUCbMEHHOH (opme.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Tumsl 337124 MAIIMHHOTO OOYYCHHUS.

2. OueHka COCTOSIHHSI TEXHOJIOTHYECKOTO 000PYIOBAHUS.

3. OnTuManbHOE yIpaBiIeHHE TEXHOIOTHYECKUM 000PyIOBaHUEM.

4. lludpossie nBoitHNKYN 3HeprodmokoB ADC B Poccum.

5. IlpenukTUBHAS aHATUTHUKA.

6. IlonsTue xommbioTepHOro 3peHus. llpomecc pa3paboTku Mopmenell MAIIMHHOTO OOyYeHUs IS
pelIeHus 3a/1a4 KOMITIBIOTEPHOTO 3PEHHUS.

7. OcOOEHHOCTH TIOCTPOCHHUSI MOJENEH IS pemeHus 3aJad KOMIBIOTEPHOTO 3peHus. OmnbIT
MIPUMEHEHHS KOMIIBIOTEPHOTO 3pEHMS HAa TPOMBIIIJIEHHBIX NPEANPUATHAX.

8. Tlonstue BHUpTyanbHOM W JomomHeHHOH peanbHOcTed. I[lpumenenne VR/AR-texHomoruii Ha
MIPOMBIIIJIEHHBIX MPEANPUATHAX aTOMHON OTPACIIH.

9. AnnutuBHble TexHonoruu (3D-meyarh) W MPOMBINIICHHBIE POOOTHI C YIPABICHWEM Ha OCHOBE
IyOOKOTro O0y4eHusl.

10. OcHoBHbIE TeXHONOTUU UHAYCTpHUH 4.0 B IPOMBILIIIEHHOCTH.
[Ipumeps! OKIETOB [UIsI IPOBEACHUS IK3aMEHA:

buner 1.
1. Tumsl 337124 MAIIMHHOTO OOYYCHHUS.
2. OCHOBHBIE TEXHOJIOTHUN HHIYCTpUA 4.0 B IPOMBIIIUICHHOCTH.

burer 2.
1. Lludpossie apoiiHNKHN 3Heprodmokos ADC B Poccun.

2. llonsTHe BUpPTyaJbHOM W JNOMNONHEHHOW peanbHOCTeH. [Ipumenenne VR/AR-texnomorumii Ha
[IPOMBIIIICHHBIX IPEANPUATUIX aTOMHON OTpaciy.

Kpurepun onennBanus

Onenka ommyHO (10) BBICTAaBISETCS CTYJICHTY, TOKAa3aBIIEMy BCECTOPOHHHE, CHCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHMA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTH3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIIBHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTHh IOJlyuYeHHbIE 3HAHHS Ha MPAaKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, I'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYJIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBIeTBOPHTENLHO (1) BBICTaBISCTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH TPOBOJIUTCS B YCTHOH (opMme.

[Ipu mpoBeaeHnN yCTHOTO 3K3aMeHa oOyuarouieMmycs npeaocTasisieTcsi 1 yac Ha moaroroky. Omnpoc
o0yuarorerocs o OnieTy Ha yCTHOM 9K3aMEHe He JI0JDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacoB.

Bo Bpems ipoBeieHuUs SK3aMeH 00y4dalOIINecs: MOTYT I0JIb30BaThCs MPOTPAaMMOi TUCIIUTIIHHEL.



