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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma qucuurinabl (Moayiisi) «STEM u npo0sieMbl SHEPreTUKHU U TUIIEBOM
UHAYCTPUU) COCTaBJIEHA B COOTBETCTBUHU C (eiepabHBIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM BBICIIETO 0Opa3zoBaHus — OakanaBpuar no cnenuansHoctu 02.03.01 MaTtemaruka u
KOMIIBIOTEpPHbIE HAayKd, Npoduib VICKyCCTBEHHBIH HHTEIUIEKT, YTBEPXKIACHHBIH IMPUKA30M
MunuctepcTBa Hayku U Bbicuiero oopazosanus Poccuiickoit ®denepaunn Ne 807 ot 23.08.2017
roja.

Nzyuenne mucuurmumnbel (Moxynsa) «STEM u mpoOneMbl SHEPreTMKd M IHUIIEBOM
UHAYCTPUUY» TO3BOJSET Pa3BUTh MEXKIUCUUIUIMHAPHBIC HABBIKK ISl PEIIEHUs aKTyalbHBIX
rJ100aIbHBIX 33/1a4 YCTOMYMBOTO PA3BUTHS M HHHOBAIIUH B KIIFOYEBBIX CEKTOPAX SKOHOMHUKHU. DTO
croco6cTByeT (OPMUPOBAHUIO KOMIIETEHIIMM B 0OOJACTH HAayKH, TEXHOJOTUM, MHXKEHEPUU U
MaTeMaTHKH, HEOOXOAUMBIX Ui S(PQPEKTHBHOIO BHEAPEHUS COBPEMEHHBIX TEXHOJOTHH B
SHEPreTHKE U MUILIEBOM MPOMBIILIEHHOCTH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
HckyccTBeHHBIH MHTEUVIEKT M BXOJUT B BapHaTUBHYIO uacTh bioka 1, dbopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHONICHUN KaK JUCIUIUIHHA IO BBIOOPY.

Jucnunnuua (MOIynb) M3ydaeTcs Ha 2 Kypce B 3 CEMECTpe COBMECTHO C OIHON U3
JTUCIHTUINH, BXOAAIMX B rpymnmy auciuruind «Codr-HaBeiku 1t STEM-kypcoBy, Ha BEIOOD.

Henp wu3ydeHusi IMCHMIUVIMHBI (MOAyJsi): (OpMHUpPOBaHME KOMIUIEKCHBIX 3HAaHUN U
HaBBIKOB JJIs1 aHAJIN3a U PEIIEHUS] COBPEMEHHBIX TEXHOJIOINYECKUX M 3KOJIOTHYECKUX BBI30BOB B
HHEPreTUYECKOM U MUILEBOM CEKTOPaX.

3agaun u3y4eHust JMCHUILIMHBI (MOLYJIA):

— (opMupoBaHue 3HaHMH MO TeMaM: OCHOBHbIE (M3UUECKUE MOHATHS M BEITUYHHBI
(9Heprus, BUJbI SHEPTUHU, MOILITHOCTb, KOJI€0aHUs U BOJIHBI? 3JIEKTPUUYECKHE U MATHUTHBIE MOJIS;
CTPOEHUE aToMa, sJIpa, U T.J1.)? OCHOBHBIE 3aKOHBI (PU3UKU U XUMUH (3aKOHBI COXPaHEHUs SHEPTUU
U UMIyJbCa, B3aMMHbIE MPEBpAlEHHE SACPHOM DSHEPrUM B TEIUIOBYIO, TEIUIOBOM B
MEXaHHUYECKYI0, MEXaHHYECKOW B 3JICKTPUYECKYI0, 3aKOH PaJHOAKTHBHOIO pacmajga u Jp.),
OCHOBBI TE€XHOJIOTHUECKUX IpPOLEccoB (100bIYa U oboraiieHue ypaHa, HeHTpU(]yrupoBaHue, U
Ip.), MaTeMaTH4ecKoe MpeACTaBICHUE 3aKOHOB, TMOHATHH W SBICHUH, PagUOOMOIOrMYECcKHe
MOHATUSL W 3aKOHBI, MCTOYHMKH U JI03bl €CTECTBEHHOI'O pPaJUAlMOHHOTO (QoHa 3eMiIu u
TE€XHOT€HHOro (pOHA, MPHUHLUIBI PAOOThl ATOMHOM 3JIEKTPOCTAHIMM, CQepbl MPUMEHEHHS
HCKYCCTBEHHOI'O MHTEJUIEKTa B aTOMHOM MPOMBIIUIEHHOCTH, OCHOBHBIE TPYMIIbl OPraHU4YECKUX
AJIEMEHTOB, BXOJSIIMX B COCTaB MUUIEBBIX IPOAYKTOB, II0KA3aTeIN MUIIEBOM U SHEPreTUUYECKON
LEHHOCTU TNPOAYKTOB IUTAHHUSA- COCTaB KJIETKHM U ee (YHKIUU, OCHOBHAs KJacCH(pUKaLuUs
MHUKPOOPTIaHU3MOB U OAKTEPHiA, HACEISIOIUX MUILEBYIO MPOAYKIHUIO;

— pa3BUTHE MOHUMAaHMUS 10 TEMaM: WMHXEHEPHBbIE pEIICHUs Ul CO3JaHus sJAEPHOTO
TOIUINBA B AJEPHOM peakTope (TB3d), U1 3allUThl OT PaJUOAKTHBHBIX W3JIYYECHUH,
reoMeTpuuecKass HWHTEpIpeTalsi OCHOBHBIX KOHLIENITOB U  YTBEPXKACHUH, MOIXOIBl K
MaTEMaTUYECKOMY OIMCAHUI0 HW3MEHEHUS UHUCIIEHHOCTH MOMYJALMA MHUKPOOPraHU3MOB B
OHMOJOTHYECKUX CUCTEMAX C pa3IMYHbIMU PU3NYECKUMU [TapaMeTpaMi- MaTeMaTHYeCKre MOENn
U3MEHEHHs YHMCJIIEHHOCTH MOMYJSAIUA MHKPOOPraHU3MOB, (HU3MYECKHE METOJbl IOJCYeTa
KOJINYECTBA MHUKPOOPTaHU3MOB M BApUAHTHI MPEICTABICHUS MHKPOOUOIOTHYECKUX NAHHBIX -
MOJIXO0/IbI MOJIEKYJISIPHOM OHMOJIOrMH K UJIEHTU(UKALUN PA3INYHBIX KIACCOB MUKPOOPTaHU3MOB B
INPOAYKTAaxX IMUTaHMS, NOKA3aTeIM KauyecTBAa MPOAYKTOB NMHUTAHWUS M BapUaHThl MPEACTABICHUS
nokaszarene kauyecTtBa, (U3NYECKHE METO/bl KOJIMYECTBEHHOW OLIEHKM KadyecTBa MPOJIYKTOB
IIUTaHWs, OCHOBBI TEXHOJOTMYECKHX IPOLECCOB TEPMUUYECKMX M HETEPMHUYECKUX METOJI0B
00pabOTKH MUIIIEBOM TIPOIYKITUH;
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— OCBOGHUWI yMEHUU: MPUMEHSTh ypaBHEHUE DPATUOAKTUBHOTO pacmafa s OICHKHU
KOJIMYECTBA PAJMOAKTUBHBIX TPOAYKTOB B SIICPHOM PEAKTOpE, aHAIM3UPOBATH MPUUYUHBI U
CIICZICTBUS HOJHOW/KCEHOHOBOW SIMBI B SIICPHOM pPEaKTOpE, aHAIM3HPOBATH  YCIOBUS
BO3HUKHOBCHHUS IICTHOM pEakiuu [eNeHus ypaHa-235, pemiath 3agadd O BO3MOXKHOCTHU
3aMe/IJICHUS. W TIOTJIONICHHUST HEHTPOHOB, PAaCCUMTHIBATh SHEPIETUYCCKHE DKBUBAICHTHI MEXKIY
TEIUIOBEIMU M aTOMHBIMHU DJICKTPOCTAHIIUSMHU, OICHUBATH JIO3BI JUISI OIEHKHA OMOJOTHYECKOTO
¢ dexra, MaTeMaTHUECKU MPEICTABIATh 3aKOHBI, TOHSATHS W SIBICHHS, NPUMCHATH 3aKOHBI
(GU3HMKY U XUMUH T aHAJIA3a Pab0Thl aTOMHBIX 3JIEKTPOCTAHIIUHN, TIPUMEHSITh 3HAHUS W HABBIKH,
NOJyYCHHBIE B XOJIe M3Y4YCHHS PAa3IMYHBIX MAaTEMAaTUYCCKUX JHUCIUIUIMH, a TaKXKe HaBBIKH
NPOrPaMMHUPOBAHUS M  HABBIKM BIAJCHUS PabOThl C UCKYCCTBEHHBIM HHTEIICKTOM JIJIS
MOCTAaHOBKH 33J1a4 B aTOMHOH IMPOMBIIUICHHOCTH, UX PEILICHHIA;

— (dopmMupoBaHue U pa3BUTHE HABBHIKOB pacueTa dHEPreTHYECKON IIEHHOCTH MPOJIYKTOB
MUTaHWS, pacueTa 3aBUCUMOCTEH W3MEHEHHUsS YHCICHHOCTH TOMYJSLIUNA MUKPOOPTaHU3MOB B
OMOJIOTMYECKHX CHUCTEMaxX C pa3IUYHbIMH (DU3MUECKUMH TapamMeTpaMd M HadaJbHBIMHU
YCIIOBUSIMHU, pacueTa CPOKOB XpaHCHHsI MHUIIEBON MPOIYKIIMM Ha OCHOBE MOJCIUPOBAHUS
U3MEHCHHS YHMCIICHHOCTHU TMOMYJISALINNA MHKPOOPTaHM3MOB M M3MEHEHHMsI MOKa3aTesieil KauecTBa
MPOAYKIMKA, TPUMEHCHUS aJITOPUTMOB MAIIUHHOTO OOydYeHUs it OoOpabOTKM JTaHHBIX
nokazaresieil KadyecTBa MPOJYKTOB MUTAHHS C IIEJIbIO0 OLICGHKM KauyecTBa MPOJYKIMHU, pacueTa
ONTHMAJBHBIX IMAPaMETPOB (PU3UYECKUX METOJO0B O0OpabOTKH TPOAYKTOB THTAHUS IS
MOBBIIICHHS 3P (HEKTUBHOCTH 00pabOTKH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerenmuu, dopmupyeMble B pe3yibTaTe OCBOCHUS TUCHUILUIMHBI (MOIYJIS) TPH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU
paboTHHKaMu YHUBEpCUTETa U B (POpME CaMOCTOSATENIbHON PabOThl 00YyUYaArOIIUXCS:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYCCKUHN aHAIHM3 U CHHTE3
UH(OPMAITUH, IPUMCHSITH
CHUCTEMHBIH MTOIXO/T ISl PEHIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
HCKYCCTBEHHOTO MHTEIJIEKTA,
OCHOBHBIC MTPUHIIUIIBI
KPUTHYECKOH OIEHKH HCTOYHUKOB
WH(POPMAITUH U UX
PEJIEBaHTHOCTH

YK-1.2.

YMeeT KpUTHUECKU OIICHUBATh
WCTOYHUKY HHPOPMAIIHN U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IUYHBIX UCTOYHUKOB IS
pelIeHus 3aaa4, IpUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATTN3Y U
PEIICHUIO0 KOMIUIEKCHBIX IPO0JIeM

YK-1.3.

NMeer nmpakTUYECKUN OIBIT
paboThI C COBpEMEHHBIMH
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
JUTsE 00pabOTKH HH(POPMAILIH,
(bopMynupoBaHUU U
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE TOJY4YeHHOH MH(opManuu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a]a4 B paMKax MOCTaBICHHON
[EJTH ¥ BBIOUPATh ONTUMAJTHbHBIC
CIIOCOOBI MX PEIICHHUS, UCXOJIS U3
JICHCTBYIONIHUX MPABOBBIX HOPM,
UMEIOIIUXCS PECYPCOB U
OrpaHUYECHUN

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYITHPYIOIINE
JIESITETIbHOCTD B 00JIACTU PEIICHHS
3a7a4, OCHOBHBIE METOELI 1
MOJIXOJIbI K OTIPEICNICHHUIO KPyTa
3ama4

YK-2.2.

YMeer onpenensaTe Kpyr 3a7a4 B
paMKax I0CTaBJIEHHOM LIEJH,
BBIOMPATH ONTUMAJIBHBIE CIIOCOOBI
peleHus 3aaad, yYuTbIBast
UMEIOIIUECs PECYPChI U
OTpaHHYEHUS

YK-2.3.

Nwmeet mpakTUyecKuid ONbIT
MIPUMEHEHUS 3HAHUU O MPABOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYaIusX, pa3pab0TKU U
peanu3anuu peleHui B
COOTBETCTBHUH C YCTAHOBJICHHBIMHU
OTpaHUYECHUSIMU

OIIK-1.

Crioco0eH KOHCYJIBTHPOBATh U
UCIIOJIb30BaTh

(byH1aMeHTa bHbIC 3HAHHS B
001acTH MaTEeMaTHYECKOTO
aHan3a, KOMIJICKCHOTO U
(GYHKIIMOHAIBHOTO aHajIK3a
anreOpsl, aHATUTHIECKON

OIIK-1.1.

3HaeT OCHOBHBIC KOHIICTII[H U
TEOpHH B 00IaCTH
MaTeMaTHYeCKOTO aHaIn3a U
CMEKHBIX JUCIUTUTHH, METObI U
MOJTXO/TbI, HCTIOB3yEMbIC B
Pa3IMYHBIX 00JIACTIX
MaTeMaTHKH
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reoMeTpuH, 1udpepeHInaAIEHON
T€OMETPHUH U TOTIOTIOTUH,

I QepeHInanbHbIX ypaBHEHUH,
JUCKPETHON MaTeMaTHKH U

OIIK-1.2.

YMeeT npuMeHsTh
MaTeMaTHYECKUE METO/IBI IS
petenus npodeccuoHaIbHBIX
3a1a4

MaTeMaTUYeCKOU JIOTUKU, TEOPUHU OIIK-1.3. NmeeT mpakTHUEeCKUNA OMBIT
BEPOSITHOCTEN, MATEMaTUIECKOMN pa3paboTKu U peamn3arus
CTaTUCTHUKH U CIy4alHBIX MaTeMaTHYECKUX MOJIENCH B
MPOIIECCOB, YUCIECHHBIX METOIOB, npogeccuoHaNbHON
TEOPEeTHIECKOW MEXaHUKH B JeITeIIHOCTH
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBathb IK-1.1. 3HaeT METOIBI U TTOIXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKe
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO
aHAIN3UPOBATH MOJTYYCHHBIE JIOKa3aTeIbCTBA M aHAJIH3a
pe3ynbTaThl B 00JIaCcTH pE3yIBTATOB.
MaTeMaTUKH U KOMIIBIOTEPHBIX IK-1.2. YMeeT KOppeKTHO CTaBUTh U
HayK (bopMyIHpOBaTH MaTEMaTHIECKHE
33124, MPUMEHATH CTPOTHE
METOABI JOKA3aTeNbCTBA U
aHATM3UPOBATH TIOTYUYCHHEIC
PE3yIbTATHI.
IK-1.3. NmeeT onbIT paboTHI ¢ 3aa9aMu
B 00JIACTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
NPUMEHEHNE MaTeMaTHIECKUX
METOOB JIJIsl peLICHUS
MPaKTUYECKUX 33734
[K-2. Crioco0eH pemaTh THIIOBbIE I1K-2.1. 3HaeT OCHOBBI MH()OPMALIMOHHOM
3a1a4u MpohecCUOHATBHON 1 6ubnmorpapuIecKkoit KyabTyphl,
JeSITeIbHOCTH B 00JIaCTH a TaK)Ke MPUHIUTIBI
HCKYCCTBEHHOT'O MHTEIIJICKTa, nH(pOpPMALIMOHHO 0€30MaCHOCTH
oIMpasick Ha HHPOPMAIIMOHHYIO U IPUMEHEHHs] HH(POPMAIIHOHHO-
1 OubNHoTrpadUIECKyro KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
KYJIBTYPY, UCTIONB3YS B TIpoecCHOHATLHON
UH()OPMALTMOHHO- JIeSITeIIbHOCTH
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH [K-2.2. Ymeer 3¢ hekTuBHO
Y YYUTHIBAsi OCHOBHBIE WCTIOJIb30BaTh HHPOPMAITUOHHO-
TpeboBaHus HHPOPMALTMOHHON KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU
0e3onmacHoOCTH JUISL pEIICHUSI CTaHAAPTHBIX 3a1a4
mpoheCcCHOHATBHOMN
JIeSITeIbHOCTH, YUUTHIBAS
TpeGoBaHUs HHPOPMALMOHHON
6e3011acHOCTH
IK-2.3. Nmeet onsIT pabOTHI €

WH(POPMALMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMU B 00J1acTH
HCKYCCTBEHHOTO WHTEJICKTA,
BKJTFOYAs COOJTFOICHIE HOPM
MH(POPMALMOHHON 0€30MaCHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
| Ounas ghopma
HARMEHOBRENE KonTakTHas pabdora TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
Jlexkmun | CeMuHApPBI
(Monyist) K CamocTosiTean KOHTPOJIb
(npaxkTHyec OHTPOJIb Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 [Tumesas 23 35 [ToaroToBka k
MTPOMBINIJICHHOCTh CEeMHUHApY,
Jomarmaue
3aJTaHUS
2 ATOMHAas PHEPTeTUKA 22 34 IToaroroBka x
ceMUHapy,
Jlomarniaue
3a/TaHMs,
3anmra KeicoB
3auem ¢ oueHKoil
Hmozo: 45 69
O6vem oucyuniunst (M00yis) 114
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Nen/m HanMenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 [MurieBast MPOMBINUICHHOCTh OCHOBHBIE TPYIIIBI IPOAYKTOB IMUTAHUS M COCTaB. MUKPOOPraHU3MBI,
HACEJISIONINE MPOTYKThI TUTaHUSA. METO/Ibl HCCIICIOBAHUS TTUIIIEBBIX
MPOAYKTOB. Mukpoopranuzmel. O0paboTKa MHINEBOH MTPOAYKIIHH.
Permenne mpakTHYECKOW 33]a91 aTOMHOM SHEPTeTUKH
2 ATOMHas SHEpreTHKa DHeprueTuueckue npoodaemMsl. FICTOKHM aTOMHON SHEPTeTHKHU.
Henenue sinep ypana. SaepHerit peakTop. ATOMHAs DIEKTPOCTAHITHA.
BianmoeiicTBre MOHU3UPYIOMIETO H3ITYICHHUS C OMOIOTHIECKIMH
o0bekTaMu. Perienne npakTHUECKOW 331a4i aTOMHON SHEPTeTHKH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 J000i TOUKH, T1Ie eCTh NOJAKII0oUeHHe K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Myxun K.H. Dkcniepumenrtaneshas siaepHas gusuka: YueoHuk. B 3-x 1. T. 1. ®usuka
aTOMHOTO sifipa. 7-¢ u3n., crep. — CII6.: M3narenscTBo «Jlamby, 2009. — 384 c.: wi. — (YueOHUKH
Juist By30B. CrieninanbHast mutepatypa). - ISBN 978-5-8114-0739-2.

2. AntonoB B. @. ®usuka u 6uodusuka : yueouuk / B. @. Auronos, E. K. Ko3znosa, A. M.
UYepHnslml. — 2-e u3a., ucnp. u pom. — M.: [DOTAP-Menua, 2015. — 472 ¢. — ISBN 978-5-9704-
3526-7.

3. Yucnennsie Metoasl: B 2 kH. KH. 2. MeToasl MareMaTH4eckon (GU3MKU: yUeOHUK IS
CTyA. yupexnaeHwil Bwicul. mpod. obpazoanms/ H. H. Kamurkun, II. B. Kopskun. — M.:
Wznatenbckuii mentp «Akazemusi», 2013. — 304 c. — (YHuBepcuterckuii ydeOnuk. Cep.
[Tpuknagnas marematuka u nHGopmaruka). — ISBN 978-5-7695-5091-1.

ononnumenvnuas numepamypa:

1. IIaGapos, }O. C. Opranunueckas xumusg / 0. C. [llabapos. — 5-e uzn., crep. — CII6.:
Jlanp, 2011. — 848 c. — ISBN 978-5-8114-1069-9.

2. EpemeeBa H.b., Meronsl uccinenoBanus nuieBblx npomykroB— CII6: YHuBepcuter
NTMO, 2022. - 131 c.

3. Yepnsies, A. I1. Paguanmonnsie TexHonoruu. Hayka. Hapoanoe xo3siicTBo. Menuiuna
— M.: UzparenbctBo MockoBekoro yauBepeutera, 2019, — 231, [3] c.: min. — ISBN 978-5-19-
011409-6.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIMM MPOTUBOIIOKAPHBIM IIPAaBUJIaM U HOpMaM U 0OecreunBaroliell MpoBeeHnEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsl, IPeayCMOTPEHHBIX YU€OHBIM MJIAHOM.

[Tomerienus1, KOTOpPBIE PEICTABIISAIOT CO00M yueOHbIE ayTUTOPUH ISl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THIA, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOoThl M IOMEUIEHHS AJIsl XPaHEHUs U MPOPUIaKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallMMU JJIs MpeACTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOTYIIs1) 00ECIIeYnBAETCS B YIEOHBIX ayIUTOPHUSIX, OCHAIIIEHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOW TEXHUKOM;

— CIEeUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUYasi AEMOHCTPALlMOHHOE 000pYyI0OBaHUE.
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[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAIUAAMHU M JIMIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM JOCTyHna K B DIEKTPOHHYIO HWH(POPMAMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyvaromMMcsl IpeNoCTaBIAETCA JOCTYN (B TOM YHCIE YyAAJ€HHBI) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue nmopraja CcpliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudmaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannseix g | T-crienuaancTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanHoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOe
Bpay3sepbI:
Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO paclpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHbIe NPUTOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMIIEH3UOHHOE
TeXstudio 3apy0exHoe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4eTAa BPEMEHM:
Toggle app | 3apyOexHOe | CBOOOHO pacIpoCTpaHsIeMOe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHOe
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe
CnipaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynbranTlinroc: cripaBOYHO-TIpaBOBast OTEYECTBEHHOE | JIMICH3HOHHOE
cucTemMa
CpencrBa aHTUBHPYCHOM 3aIIMTHI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Kaspersky Endpoint Security mnst 6usneca OTEUYECTBCHHOE | JIMLIEH3UOHHOE
Crampmaprasii Russian Edition

Cpennbl pa3padoTKkm:

Visual Studio Code 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopmManueii:

Zotero | 3apy6erxHoe | cBOGOIHO pacpocTpanseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe

7. MeTtoanuyeckue u OlleHOYHbIE MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce m3ydenuns nucummiuabl (Moayiist) «STEM u mpoOiaeMbl SHEPTeTHKY U MTUIIEBOI
UHYCTPUM» B paMKaX TEKYILEro KOHTPOJIs YCIIEBAEMOCTH UCIOJb3YIOTCS TaKue BUJbI yUeOHOH
paboThl, KaK CEMHMHAaphl, JAOMAIIHHME 3a/JaHus W 3allUTa KEHCOB, a TaKKe pa3lMyYHble BU[IbI
CaMOCTOSITENIbHOW paboThl 0OyyaroluMXcsl MO 3aJaHUI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHue  MPaKTHYEeCKHX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIMATHB.

Yuacmue 6 cemunape (ayoumopmnas paboma) — aktuBHas paboTa CTyJeHTa HA CEMUHApE,
€ro OTBETHI Ha BOMPOCHI MPeToaBaTelis U y4acTHe B JUCKYCCHH.

Jist yCIeniHoro yqacTHsi B CEeMUHApe CTY/IEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS C
TeMOU OOCYXKIEeHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepuaibl U MOATOTOBHUTH BOMPOCHL. BaxxHO
AKTUBHO CJIYIIaTh M BOBJICKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIH MaTeprall. Takke MOJIE3HO MO ICPKUBATEH JUAJIOT C OJTHOKYPCHUKAMH,
9TOOBI 000TaTUTH OOCYXKACHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaAM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUS. PekoMeHyeTcst pa30uBaTh 3aJaHus HA JTaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydllie yCBOUTh Marepual. Vcrmonb3oBaTh pa3ivyuHble UCTOYHUKH
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

3awuma xeiicoé — aHANU3 PEANBHBIX CUTYAIlMi U pa3padoTKa MPaKTUYECKUX PElIeHUN Ha
OCHOBE TEOPETUYECKUX 3HAHUM.

CryneHTsl paboTarOT MHANBUAYATHHO WK B TPYIINAX, a 3aTeM MPEICTaBIISIOT CBOU BBIBOIBI
Y PEKOMEHIalliu Mepej1 MPernogaBaTesiMU U OJHOKYPCHUKAMHU, ITOJTydast 00paTHYIO CBsI3b. Takoil
MOJIXOJT HE TOJBKO OIICHMBAE€T YPOBEHb YCBOCHHS MaTepuayia, HO U (HOpPMUPYET HaBBIKU
MyOJIMYHOTO BBICTYIJICHUS U apTyMEHTAIIUH.

Camocmosmenvnasa paboma — paboTa CTYICHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHON TUCITUTIIIUHBI (MOIYJIs).
B npouecce camocTosATENbHOM paOOTHI CTYCHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMHU
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MaTepHrajaMH P MHHUMAIFHOM YYaCTHH MPEToIaBaTelisl. 3a1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCTIEKTaMH JIeKIIni (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHCHUE YI€OHO-HUCCIIEIOBATEIBLCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsl M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuunanne (moayiao) «STEM u npo0JieMbl 3HepPreTUKUA ¥ NMUIIEBOH UHAYCTPUM))

OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIIECTBIISICTCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaIiH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIIO) OCYIIeCTBIseTcs B (opme
3auema ¢ OWEHKOU, TPU STOM TMPOBOJUTCSA OICHKA KOMIIETEHIHMH, cHOpMHpPOBaAHHBIX IO
JTUCLHUTLTAHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIBL3YETCS JIeCATHOAIIIbHAS IIIKaJla OICHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaJAULIMOHHOU
nATUOATUTPHON HIKAJION CIIETYIOIIMM 00pa3oM:

Ounenka 3a 3a4eT Oo0masi xapakrepucTuka
JdecarudoanabHas IlaTudasnbHas
pe3yjabraTa 00y4eHus 1o

OlleHKA OIIeHKA
AUCUUIJIMHE (MOIYJIIO0)

10 OTauaHo 3auteHo CTygeHT  TOJIHOCTBIO  BJIAJIEET

9 OTnmnyao 3auTeHo 3HAHUSIMHU, U3JI0)KCHHBIMU B pa60qel71

8 OTIHYHO 3auTeHo nporpamMme, M ITyOOKO OCMBICISET
qucuuiuinHy. OH caMOCTOSITENbHO U
JIOTHYECKH N0CJIEI0BAaTEILHO
OTBEUaeT HAa  BCE  BOIPOCHI,
aKLUEHTHPYs. BHUMaHUE Ha HauOoJjee
BLKHOM. YMEET aHaJIU3UpPOBaTh,
CpaBHUBATH, KJ1accu(UIUPOBATh,
0000maTh, KOHKPETH3UPOBATh W
CHCTEeMaTH3UPOBATh W3yYCHHBIN
MaTepuaj,  BbIIENASd  KIIOYEBbIC
MOMEHTHI " yCTaHaBJIUBas
MPUYHHHO-CIIE/ICTBEHHBIC CBSI3H.
Yetko ¢dbopmynupyer OTBETHI,
YBEPEHHO HWHTEPIPETUPYET
pe3yibTaThl aHAJM30B W JAPYTHX
UCCIENIOBAaHUI, a TaKkKe pemraer
cioxHble 3agaud. CTyAEHT XOpOoIIo
3HAKOM C METOJAaMH HCCIIEeIOBaHUS,
HEOOXOMUMBIMH JUIS MPAKTUYECKOM
JeSTEIbHOCTH, M YMEET CBSI3BIBAThH
TEOPETUYECKUE ACTIEKTBI
JUCTTUTITAHBI (Momyst) c
MPaKTUYECKUMH 3aJauaMH.

7 Xoporo 3auTeHo CrymeHT  oOllajaetT  3HaAHUSAMU

Xopo]_uo 3ayTeHo InpeaMeTa mo4YTu B IIOJTHOM o0BeMe

paboueit MPOTPaMMBI u
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OIIEHKA
AUCUMILIMHE (MOAYJIIO)

CaMOCTOSITEIIBHO, JIOTHYECKH
MOCNIE0OBATENIBHO M BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
aKLEHTHPYs] BHUMaHHUE Ha Hauboiee
3HaYMMBIX MoMeHTax. OH yMeeT
aHaAJIU3UPOBATH, CpaBHHBATH,
KJIACCU(UIIMPOBATD, 0000m1aTh,
KOHKPETU3UPOBATh u
CHCTEMaTU3UPOBATh W3y4YEeHHBIH
Marcpuall, BbIACIAA €ro KIIOUYCBBIC
ACTIEKTHI u yCTaHaBIINBas
MMPUYINHHO-CJICACTBCHHBIC CBA3U.
Dopmynupyet CBOU OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3ynbTaThl AaHAJIU30B U JIPYTHX
WCCICAOBAHUM, a TaKkKe pelaeT
CIIOKHBIE CHUTYallMOHHBIC 3aJayu.
CTyneHT  XOpoulo  3HaKkoM C
METOAaMHU HCCIIeIOBAHUS,
HEOOXOUMBIMH ISl TPAKTHUYECKOM
JESITEIbHOCTH, M YMEET CBSI3BIBAThH
TEOPETUYECKUE ACTIEKThI IPEIMETA C
MPaKTHYECKUMU 3a7a4uaMHu.

5 Y 10BIETBOPUTEIHHO 3auTeHo Cryment  oOnamaeT  0a30BBIMHU

4 Y 10BIETBOPUTENHHO 3auTeHo 3HAHUSMU mno JUCIHININHE
(Moxysro), HO WCTIBITHIBAET

TPYJHOCTH TIPH CaMOCTOSTEIBHBIX
OTBETaX W WCIOJb3yeT HETOYHEIC
¢dbopmynupoBku. B xoze oTBETOB OH
JIOITYCKaeT OIIMOKH, KacaroIInuecs
cytu BompocoB. CTyAEHT crocobeH
pemars TOJBKO caMble MPOCTHIE
3a7a4u u BIIaJICET JINIIb
MHHHAMAJIbHEIM HaO0OpOM METOJIOB
HCCIIETOBAHUS.

He CaaH He 3aureno CTy,I[CHT HC OBJIAACHI 00s13aTeTBHBIM

He cJaH He 3auteno MHUHHUMYMOM 3HAHUH I10 npeaMeETy U

1 He cIoad He 3auTeno HEC MOXKCT OTBCTUTH Ha BOIIPOCHI,

JaXKXE CCJIM IpernoaaBaTeiib 3a4acT
JOITIOJITHUTCIIBHBIC HaBOOAIIHUEC

BOITPOCHIL.

Huctumnuua (Moaynb) «STEM u mpoGieMbl SHEPreTMKM W TMHIIEBOM HHIYCTPUM
OLIGHUBACTCS CIEAYIOIINM 00pa3oM:

DNEeKTPOHHBIA JOKYMEHT



AKTHBHOCTH ‘ Bec ‘ KoanuecTso Onucanne

Hakxonumenvnasn OUEHKa

Homamnue 3aganus | 30% 10 Habop 3amanmii mo TeMaM HeJenu

AynutopHas padora | 40% 15 AKTHBHOE y4acTue B CEMHHAPax: OTBETHI HA BOIIPOCHI
NpenojaBaTens U y9acTHe B TUCKYCCHH

3amuTa KeiicoB 30% 1 AHanu3 peanbHbIX CUTyallui U pa3paboTKa MPaKTUIeCKUX
pelIeHn Ha OCHOBE TEOPETUYECKUX 3HAHUI

Hrorosas ounenka no aucuuniaune (Moayaw) «STEM um npoOiaemsbl JHepreTHKH M
NHMIIEBON HMHAYCTPUM» BBICTaBJSIeTCS N0 HAKONMTEJIbHON omeHke: «0,3 % cpeaHee 3a
nomamrHue 3aaanus + 0,4 x aynutopHas padora + 0,3 X 3ammra KecoBy.

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4aIOIIMXCS M0 IUCHUILIMHE (MOILYJII0)
IIpuMepHbIe 3a1aHus 11 OATOTOBKHM K CeMUHAPaM
Cemunap 1.

1. Kakue OCHOBHBIE SHEpPreTHYecKue MpoOJeMbl COBPEMEHHOTO MHUpPa OOYCIOBIMBAIOT
HE00XO0/IMMOCTh Pa3BUTHUS AJIbTEPHATUBHBIX UICTOUHUKOB SHEPrun?

2. KakoBBI HCTOPHUYECKHUE ITAIBI U KIIFOYEBBIE OTKPBITHUS, TIOJIO0KHUBIINE HAYAIO PA3BUTHIO
aTOMHOM 3HEPreTHKH?

3. B geMm 3awiodaercs mpolLecc AeNEHHs SAep ypaHa M KaK OH MCIHONb3YyeTcs Uis
BBIJICJIEHUS SHEPruu?

4. Kakue OCHOBHbIE KOMIIOHEHTbl U MPHUHLIMIBI PAOOTHI JIEKAaT B OCHOBE SIEPHOTO
peaxTopa?

5. Kak yctpoeHa aToMHast 3JIEKTPOCTaHLIMA U KaKie Mepbl 0€3011aCHOCTH MPUMEHSIOTCS [T
NpeOoTBPALICHUs aBapuii?

Cemunap 2.

1. Kakre OCHOBHBIE BHJbI HMOHU3UPYIOIIETO W3IY4YEHHUsS CYIIECTBYIOT, M KaK OHHU
B3aMMOJIEHCTBYIOT C OMOJIOrMUECKUMU O0BEKTaMHU Ha KJIIETOYHOM YpOBHE?

2. KakoBbsl mexanusmbl noBpexxaeHus JJHK, Bb3BaHHbIE HOHU3UPYIOIIMM H3ITyUY€HUEM, U
KaKue MOCJIEICTBUSI 3TO MOKET UMETH JIJIsl KJIETOK U OpraHU3Ma B 1IeJIOM?

3. Kakue wmeToapl HWCHONB3YIOTCS MJIs OIEHKH J03bl HOHU3UPYIOLIETO W3Iy4YeHHS,
MOJIYYCHHOW OMOJIOTHUYECKUMHU OO0BEKTaMHM, W KaK J3TH JaHHbIE MOTYT OBITh TPUMEHEHBI B
MPaKTUKE aTOMHOW SHEPTreTUKHU?

4. Kakwue moaxo/bl ¥ TEXHOJIOTUH MOTYT OBITh MCITOJIb30BaHbI JIJIsI PEIICHUSI MPAKTHIECKUX
3a/1a4, CBSI3aHHBIX C 0€30MaCHOCTHI0 HOHU3UPYIOIIETO U3JIy4YeHHUs B aTOMHOM dHEpreTuke?

5. KakoBbl OCHOBHBIE TPUHIMUIIBI PaAJUAIMOHHONW O€30MacHOCTH, W KaKue MeEpPbI
MPEIOCTOPOKHOCTH JTOJDKHBI OBITH COOMIOJCHBI MPU paboTe ¢ MOHU3UPYIOMIUM H3ITYYCHHEM B
aTOMHOM dHEepreTuKe?

Cemumnap 3.

1. Kakue ocHOBHBIE MMOKa3aTeal KauecTBa MUILEBON MPOAYKIUHU CYIIECTBYIOT, U KaK OHU
BJIMSIOT Ha BBIOODP MOTpeOuTenei?

2. KakoBbl (PH3MKO-XMMHUYECKHE CBOMCTBA, KOTOPBIE WCHOJB3YIOTCA ISl  OICHKU
0€30MaCHOCTH TMPOJYKTOB NHUTAHUS, M KakWe METOJbl aHalMW3a MPUMEHSIOTCS I MX
onpeaeneHus?

3. KakoBbI OCHOBHBIE CTaHJAPTHI 1 HOPMATUBBI, PETYIHPYIOIINE KayecTBO U 0€30IacHOCTb
MUILEBBIX MPOIYKTOB HA MEX/YHAPOAHOM U HallMOHAJILHOM YPOBHSX?

4. Kak ™etoasl (U3MYECKOH M XHUMHYECKOW OLEHKU (HampuMmep, CIEKTPOCKOIHS,
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XpomMaTorpadusi) IOMOTAIOT B BBISIBICHUH TOTEHIIMAIBHBIX 3arPA3HUTENICH U TOKCHYHBIX BEIIECTB
B [IMIIEBON IPOIYKIIMU?

5. Kakue cOBpeMEHHBIE TEXHOJIOTMM W WHHOBAIMH HCHOJB3YIOTCA MU YIy4IICHHS
KayecTBa M O€30MacHOCTH MHUIIEBBIX MNPOAYKTOB, M KaKk OHH MOTYT OBITh BHEIPEHBI B
IPOU3BOICTBEHHBIE POIECCHI?

IIpumepHbIe TOMAaLIHKUE 32/ IAHUS
Jlomamnee 3aganue 1.

1. TlogroroBeTe Kpartkwii moknan (1-2 cTpaHHIBI) O COBPEMEHHBIX TJI00ATBHBIX
SHEPreTUYeCKUX MpobiieMax M MPEeJIOKUTE BOZMOXKHBIE MYTH UX PEIICHUS C UCIOJIb30BaHUEM
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH.

2. UccnenyiiTe U ONMIIMTE OCHOBHBIE 3Talbl Pa3BUTHS aTOMHOW SHEPreTHKH, BBIICINB
KJIIOUYEBbIC HAy4YHBIE OTKPBITUS M HCTOPHYECKHE COOBITHS, KOTOpBIE CIOCOOCTBOBANIM €&
CTaHOBJICHHUIO.

3. CocraBbTe cxeMy Ipoliecca JeJICHU sipa ypana-235 ¢ ykazaHueM IpOoAyKTOB JCICHUS,
BBIJICTISIEMON SHEPTUHU U PO HEUTPOHOB, COMIPOBOXKIAIONINX PEAKIIUIO.

4. V3yuuTte ycTpOHCTBO OJTHOTO U3 TUIIOB SIIEPHBIX PEAKTOPOB (HAIIPUMED, BOJO-BOJSHOTO)
Y TIOJITOTOBBTE MPE3ECHTAINIO C OMUCAHUEM €0 OCHOBHBIX KOMIIOHEHTOB U MPUHIIUIA PAOOTHI.

5. Hanumure scce o CTPYKType aTOMHOM 3J€KTpocTaHLuHU, €€ (QYHKIUSAX M Mepax
0e30MacHOCTH, HAMpPaBICHHBIX Ha MPEIOTBPAICHUE aBapvii 1 MUHUMU3ALIMIO BO3JCHCTBUS Ha
OKPYKAaIOIYIO CpeLy.

JlomamHee 3aganue 2.

1. M3yunte BUABI MOHU3UPYIOIIETO H3JIY4YCHUS M TOATOTOBHTE KpaTKuii oTtuer (1-2
CTpPaHUIIbI) O TOM, KaK Ka)XJ0€ U3 HUX BIUsET Ha OMOIIOTUYECKUE TKAHU U KIETKU.

2. [lpoBemqute aHanmm3  MexaHu3MoB moBpexnaeHuss JHK mom  Bo3aeiicTBuem
VOHM3UPYIOLIETO U3IYYEHHs] M ONUIINTE BO3MOXHBIE IIyTH BOCCTAHOBIEHUS WIH INOCIEICTBUI
JUIsL OpraHu3Ma.

3. Paccumnraiite 103y HOHU3HPYIOIIETO U3ITYUCHHUS, TOTYICHHYIO YEIOBEKOM MPHU 3a/1aHHBIX
ycioBusx (Hanpumep, npu padote Ha ADC unu nocie paguamoHHOTO UHIIMICHTA), UCTIONb3Ys
MpeloCcTaBleHHbIE (DOPMYITBI U TaHHBIE.

4. PazpabortaiiTe TjIaH MEPONPHUSATUN MO PaAHAIlMOHHONW O€30MacHOCTH il paOOTHUKOB
ATOMHOM 3JIEKTPOCTAHIUH, YUYUTHIBAsI TUIbI U31yYEHUS U IOTEHIUATIbHBIE PUCKH.

5. Pemmre npakTudeckyro 3a7ady Mo ONTHUMM3ALUN padOThl aTOMHOM 3JEKTPOCTAHIMH C
LIeJIbI0 MMHUMH3ALMK BO3JEHCTBUS MOHU3HUPYIOLIEr0 U3IYYEHHsI Ha IEPCOHAN U OKPYKAIOLIYIO
cpelny, OMKCaB MPEAJIOKEHHbIE MEPBI U UX 000CHOBAHUE.

JlomamHee 3aganue 3.

1. Uccnenyiite u cocraBbTe TaOMUIly OCHOBHBIX IIOKa3aTejeil KadecTBa MUIIEBOU
OPOAYKIMH (HarpUMep, BKYC, IIBET, 3alax, TEeKCTypa) W ONpeIeNuTe, KaK KaKIbld M3 ITHX
MoKa3aresiel BIuseT Ha MOTPEeOUTENbCKIE TPETOYTEHUS.

2. IloaroroBbTe KpaTKuid OTYET (2—3 CTpaHMIIbI) O METOAaX (PU3UKO-XUMHUUECKOTO aHaJIH3a,
UCIIOJIb3YEMBIX ISl OLEHKHU OE30MacCHOCTH MPOJAYKTOB MUTAaHMs, BKIIIOUash ONMHCAaHUE Ka)JI0TO
METOJIa U €T0 IPUMEHEHHUE.

3. IlpoBenuTe aHAM3 KOHKPETHOTO MPOAYKTA MUTAHUS (Hampumep, GppyKToB, Msica WA
MOJIOYHBIX MPOJIYKTOB) Ha MPEAMET €ro COOTBETCTBUS CTaHJapTaM KadecTBa U 0€30MacHOCTH.
OnumuTe UCroyb3yeMble METOBI U ITOIYYEHHBIE PE3YIIbTAThI.

4. Wccnenyiite BIUSHHUE pa3IMYHBIX (PAKTOPOB (TemIeparypa, BIaKHOCTb, CBET) Ha
Ka4ecTBO M 0€30MacCHOCTh MUUIEBBIX MPOIYKTOB. [10ArOTOBBETE NMpE3eHTaLUIO, B KOTOPOil OyayT
IIPEJICTaBJICHBI BAllld BHIBOJIBI M PEKOMEHIALIUY IO XPAHEHUIO ITPOJYKTOB.

DNEeKTPOHHBIA JOKYMEHT



5. Pa3paboraiiTe MpoeKT O BHEAPEHUIO HOBOT'O METO/1a KOHTPOJIA KayecTBa Ha MUIIEBOM
pou3BoOJICTBE. ONMUIHTE, KaKue GU3UKO-XUMHYECKHUE METO b OYIYT HCIIOIB30BATHCS, U KAK 3TO
MOBJIMSAET HA 0€30MaCHOCTh U Ka4eCTBO KOHEUHOTO MPOAYKTA.

IIpumepHoe onrcaHue H KPUTEPHH K 3alIUTe KelicoB

CTpykTypa arTecraumum:

1. Br10op Tembl Keiica: CTyeHTBI BEIOUPAIOT OJHY U3 MPEUIOKEHHBIX TEM, CBI3aHHOHU C
ATOMHOM PHEPreTUKON WX MUIIEBON IPOMBIIUIEHHOCTBIO, 171 pa3paboTKU Keiica.

2. UccnenoBanue u anaiau3: CTyIeHTHI MPOBOMAAT HCCIEAOBaHUE, COOUPAIOT JIaHHBIC H
QHATM3UPYIOT HWHGOPMAaLKMI0O 1O BBIOPAHHON TeMe, UCHOJIb3ysl HAy4yHble HCTOYHHKH,
HOPMAaTUBHBIC TOKYMEHTHI U aKTYyaJIbHBIE HCCIICIOBAHUS.

3. Pa3padorka pemenusi: Ha ocHoBe coOpaHHOM MHPOpMALIUK CTYICHTHI pa3pabaThIBalOT
pelleHre IPakKTHIECKOM 3a1auu, YIUTHIBAsI BCE aCTIEKThI, 00CYKICHHBIC HA CEMUHAPAX.

4. MoaroroBka mpe3eHTanuu: CTyIeHTHl TOTOBST MPE3CHTALMIO JUIS 3alUTBl CBOETO
Keiica, B KOTOPOU M3J1araloT OCHOBHBIE BBIBOJIbI, 0OOCHOBAHUS U TIPEIJIOKECHHUS.

5. 3amura keiica: B xoJe 3aluThl CTYJEHTHI NPEJCTABISAIOT CBOM PEIICHHS U OTBEYAIOT
Ha BOMPOCH KOMHUCCHH, JEMOHCTPUPYS TNTyOOKOE TTIOHUMAaHUE TEMBI.

Kpurepun oueHuBanmsi:
1. T'nyouna anamusa (30%):
— VYpoBeHb MOHUMaHUS KJIFOYEBBIX KOHIETUI U IPUHIMIIOB, CBA3aHHBIX C TEMaMHU.
— CnocoOGHOCTh aHAM3UPOBATh M MHTEPIPETHPOBATH JAHHBIC U (PAKTHI.
2. KauectBo pemenusi (30%):
— JloruyHOCTh U 000CHOBAHHOCTH MPEATIOKESHHOTO PELICHUS IPAKTUIECKOH 3a1a4u.
— VYuyer Bcex acnekToB 0€30MaCHOCTH U KauecTBa B PELICHUH.
3. TIpe3entamus (20%):
— YeTKOCTb U CTPYKTYPHUPOBAHHOCTH [10JIa4YX MaTepHaa.
— Hcnonb3oBaHue BU3YaJIbHBIX MaT€pUAIOB (Ciaibl, rpaduKu) ISl MOJAECPKKU
apryMeHTOB.
4. OtBerbl HA Bonpochl (20%):
— CnocoOHOCTh OTBEYaTh Ha BOIPOCHl KOMHCCUH, JIEMOHCTPUPYS TIiyOoKoe
MOHUMaHHE TEMBI.
— VYMeHHe apryMeHTHUPOBAHHO 3aIUIIATh CBOM BBIBOJIbI U MPEII0KEHHUS.

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO}]yJIIO)

Ne i/ 3aganne OTBeT Komnerenuus

1. | Kak u3sMeHeHHe KOHLIEHTpaluu ypaHa-235 B TOIUIMBE A YK-1
SZIEPHOTO PEaKTOpa BIHsET Ha 0€30MacHOCTh U
a¢dhexTuBHOCTH paboThl ADC?

A) VYBennyeHne KOHIICHTPAIMY MTOBBITIIAET

3¢ (HEKTUBHOCTD U CHIDKAET 0€301aCHOCTh

B) YBennuenue KOHIICHTPAITUN TTOBBIIIAET

3¢ (heKTUBHOCTH U 0€30MACHOCTh

C) YMeHblIeHHEe KOHIEHTPALMH MOBBIIIAET

3¢ (HEeKTUBHOCTD U CHIDKAET 0€301aCHOCTh

D) V3MeHeHre KOHIIGHTpAIK He BiusieT Ha paboty ADC

2. | Ilpu npoeKkTupoBaHUM aTOMHOM JIEKTPOCTAHILINH, KaKue B YK-2
(akTOpbl HEOOXOAUMO YUUTHIBATH JAJIsl OOECTICUeHNUS
0e3omacHocTd ¥ 3()HEKTUBHOCTH PabOTHI, COTJIAaCHO
JEHCTBYIOIINM NTPaBOBBIM HOpMaM?

A) Tonpko TEXHUUECKUE XapaKTEPUCTHUKH PEaKTopa

B) Dxonorudeckue, SJKOHOMUIECKUE U IIPABOBEIC aCTICKTHI
C) JIumib cTOMMOCTD CTPOUTETHLCTBA

D) MecTomnoioykeHre CTaHIMU 0e3 y4yeTa APYTHX
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(akTopoB

3. | Kakoit MeTos MalmimHHOTO 00YUYEHHST MOXKET OBbITh C IK-2
HanOoiee A(hHEKTUBHBIM IS TIPEICKa3aHus BO3MOKHBIX
aBapuil HA aTOMHOM AJIEKTPOCTaHIINU, OCHOBBIBASICH Ha
HCTOPHUYECKUX JAHHBIX O paboTe peakTopoB?

A) Knmaccudukarus ¢ moMOmbio IePEeBhEB PEIICHUI

B) MeToa onopHbBIX BEKTOPOB

C) I'ny6okoe o0yueHue

D) PerpeccroHHBIN aHATN3

4. | Ilpm ouenke 6€30MMaCHOCTH MUIIEBON MPOAYKIIUH C A OIIK-1
HCTIONBb30BaHUEM CTATHCTUUECKUX METOJIOB, KAKOH U3
MEPEYNCIIEHHBIX HHCTPYMEHTOB MaTeMaTHYECKOM
CTaTUCTHUKU HanboJee MOAXOIUT AJIsl aHAJIM3a BapUalluu
nokasaresel kauecTsa?

A) Meron HaMEHBUINX KBaJPaTOB

B) luckperHas maremaTnka

C) Teopus BeposTHOCTEH

D) MaremaTHueckas JOruKa

5. | Ha3oBuTe MeTO/, KOTOPBIiA TTO3BOJISET KOMILICKCHO Muxkpobuosoruye YVK-1
OIIEHUTh MUKPOOHOIOTHYECKYI0 0€30IaCHOCTb MUIIEBOI CKHU aHaIn3
MPOJYKIIMU C YIETOM Pa3HbIX BUJIOB MUKPOOPTaHH3MOB.,

6. | Ilpu BBIABICHUH HECOOTBETCTBUS KauyeCTBA MUIICBON TexHuueckui YK-2
MPOJYKIINH, KAKOH HOPMAaTUBHBIA JOKYMEHT HEOOXOIMMO permameHT
WCTIONIE30BATh ISl ONPEIENIEHUS] Mep TI0 00eCTIeUeHUIO
Oe3omacHOCTH?

7. | Kakoii pa3gen MaTeMaTHYECKOTO aHAIN3a HCIIOJIb3YETCSI Huddepennuans OIIK-1
JUTS ICCIIEJIOBAHUS T€OMETPUIESCKUX CBOWCTB Hasi TeOMETPUS
MTOBEPXHOCTH SIEPHOTO peakTopa?

8. | Kaxoil MaTeMaTHYECKU METO MOXKHO UCIIOJIL30BaTh i1 | MaTeMaTH4eCKOe T1IK-1
(hopMynmupoBaHUs 3a/1a4 10 OLIEHKE NOHU3UPYIOIIETO MOJIETTUPOBaHHE
W3ITy4YeHsI, B3aMMOCHCTBYIOIETO ¢ OMOIOTUYECKIMH
o0beKTaMu?

9. | Kakoit uacrpyment MU uare Bcero npuMeHsieTcs 1st MarmuaHoe IK-2
AaBTOMAaTH3allMU 00pa0OTKH U aHATN3a JTaHHBIX O oOydeHue

MI/IKp06I/IOHOFI/I‘IeCKOM COCTaBC HHHJGBOﬁ HpO,E[YKI_II/II/I?
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