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AHHOTaUs

Jucuunnuna «VHTemeKkTyalbHble CUCTEMbD» BXOJIUT B 00pa3oBaTelIbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HAINpaBICHHIO MOATOTOBKH/
crenuainbHocTd 27.03.03 «CucTeMHBbId aHAIU3 W YyIpaBjeHUE» HarpaBieHHOCTH «Teopus u
MaTeMaTUYECKUE METO/Ibl CUCTEMHOI'O aHAJIN3a U YIIPABJICHUS B TEXHUYECKUX, SKOHOMUYECKUX U
COIMAIBHBIX cUcTeMax». JluciumnHa peanusyercs kadeapoid «Nel2y.

JlucuuiuinHa HateneHa Ha (POpPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOIUX KOMITETEHITHIA:

[TIK-4 «I"0TOBHOCTH UCIIOJIb30BaTh 3HAHUE OCHOBHBIX METOJIOB UCKYCCTBEHHOT'O

MHTEJJIEKTA B TIOCTEAYIONIEH MPoQecCHOHANTBHOMN IeITeTLHOCTIY

ConepxaHue AUCHUIUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
TEHJICHUUSAMHU U TIEPCIEKTUBAMH Pa3BUTHS METOJOB MCKYCCTBEHHOTO MHTEIUIEKTa, MOJCISIMU
NPEACTABICHUS 3HAHWM, METOAbl ONEPUPOBAHMUS HMMH, C METOJAMHU PELICHHS CIIOXKHBIX
TPYAHOPOPMATIH3YEMBIX 33J1a4, CO CTPYKTYPOH U IPUHIMIIaMU paboThI SKcniepTHBIX cucteM (DC),
HEHPOHHBIMU CETSIMH, METOIaMU MAIIIMHHOTO O0y4YeHUSI.

[IperonaBanre MUCHMIUIMHBI TpPEIyCMaTpUBaeT cleayromue (OpMbl OpraHH3alHud
yueOHOro mpolecca: JEKIUH, J1adopaTOpHbIE padOThl, MPAKTHUUECKUE 3aHITHs, CEMHHAPBI,
camocTosTeNbHas padoTa 00y4aroIerocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHImpoBaHHOTO 3a4eTa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenpro sBIIETCS TOJYYCHHE OakKalaBpaMy BBIIICHA3BAHHOTO HAIPABJICHUS TOJATOTOBKU
HABBIKOB, HEOOXOIMMBIX IS yUACTHs B IIPOCKTAX CO3JaHUs HHTE/UICKTYalbHbIX cucteM (HC).

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIIEr0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeuens KOMNETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpymnna) Koa u HauMeHOBaHUE UHIUKATOPA
HanuMEHOBaHHE
KOMIIETEHIIUU JNOCTHXKEHNS KOMIIETEHIINU
KOMIIETEHIIUUA

[1K-4.3.1 3HaTh COBpeMEHHbBIE TEXHOJIOTUH
IOCTPOEHHUSI CUCTEM UCKYCCTBEHHOTO
MHTEJIEKTa B YCJIOBUAX HEONPEIEICHHOCTH,
OCHOBHBIE€ MOJICJIH, aJITOPUTMBI U METOJIbI
HEYETKOM JIOTHKH, a Tak)Ke 0a30BbIe MOJIEIH
HEHPOHHOW CeTH, KOTOPbIE MOT'YT ObITh
UCIIOJIb30BaHbI MPHU (OopMaTHU3aINK PEIICHUN
NPUKIAAHBIX 33]1a4

[1K-4.3.2 3HaTh TEOpETUYECKUE OCHOBHI U
MO/JIEJIH NIPEACTABIEHUS 3HAHUMN, TEXHOJIOTUU
MOCTPOEHUS IKCIIEPTHBIX CUCTEM,
OCHOBaHHBIX Ha MpaBUIaX

[1K-4.3.3 3HaTh MOCTAaHOBKY MPOOJIeM

IMIK-10 'oToBHOCTH | MaTEMaTUYECKOTO U HHPOPMAITMOHHOTO

UCIOJIb30BATh MOJIEJIUPOBAHMSI CIIOXKHBIX CHCTEM
3HaHUE OCHOBHBIX [1K-4.3.4 3HaTh TEOpETUUECKHE OCHOBBI
METOJI0B aHaJIu3a JaHHBIX U MAIIUHHOTO 00y4YeHus
[Ipodeccuonanphbie
HCKYCCTBEHHOT'O [1K-4.3.5 3HaTh NpUHIMIIBI 00y4YEHUS U
KOMIIETEHINH . @
UHTEJUIEKTa B IPUMEHEHUs] HEMPOHHBIX ceTel
MOCIIEAYOIEN [1K-4.3.6 3HaTh TEOpETUUECKHE OCHOBBI U
NpoeCCUOHANTBHONW | aJTOPUTMBI O0YUEHHUS C MOAKPEIIICHUEM
NEeATEIbHOCTH [1K-4.VY.1 ymeTs paboTath Ha COBpEMEHHOM

BBIYHMCITUTENILHON TEXHUKE

[1K-4.VY.2 ymeTs pa3pabarbiBaTh
MH(OPMALIMOHHOE U TEXHUYECKOE
o0ecreyeHre UHTEIUIEKTYaJIbHBIX CUCTEM
00paboTKu nHMOPMAITUHU U YIIPABICHUS
[1K-4.VY.3 ymeTh BBIOMpATh UCXOAS U3
YCIIOBUH 3a7]a4l MOJIEH, aJITOPUTMBI U
METO/Ibl HEUYETKOU JIOTUKHU, a TAKKE MOJIEIH
HEUPOHHOM ceTH sl opMalIU3aIluy PEIICHUNA
MIPUKJIAIHBIX 33729




[1K-4.Y.5 yMeTh mi1aHupoBaTh NpoLEecC
MOJIEIMPOBAHUS U BBIYUCITUTEIBHOTO
JKCIEpPUMEHTA
[1K-4.Y.6 yMeTh NpUMEHATH METOIbI
MalIMHHOTO 00y4eHusl, IOArOTaBINBAaTh
JAHHbIE U UHTEPIIPETUPOBATH PE3YJIbTAThI
[1K-4.Y.7 ymeTb HacTpauBaTh HEOOXOIUMOE
OKpYXKEHHE JUIsl paOOThI C HEHPOHHBIMU CETIMU
[1K-4.Y.8 ymeTh BBIOMpaTh U peaTM30BHIBATH
QITOPUTMBI OOYYECHHUS C TIOJIKPEIUICHUEM C
y4eToM crieurnUKy 3a1a9u
IIK-4.B.1 BnameTs HaBLIKAMHU CO3aHUSA
MIPOrPaMMHO-TEXHUYECKUX CPEACTB
WHTEJUICKTYaJIbHBIX CUCTEM YIPABIICHUS
[1K-4.B.2 BnageTh HaBbIKAMU U IIpUEMaMHU
MPOBEACHUS KOMITBIOTEPHOI'O MOJIEIHUPOBAHHUS
HMHTEJUICKTYyJIbHBIX CUCTEM C UCTIOJIb30BAaHUEM
CIELMATU3UPOBAHHOIO S3bIKA
MPOTPaMMHUPOBAHUS
T1IK-4.B.3 BnameTh METOOAMH ITIOCTAHOBKHU
3a/1a4 1 00pabOTKU Pe3yIbTaTOB
KOMITBIOTEPHOTO MOJIETUPOBAHUS
11K-4.B.4 Bi1ageTh HaBBIKOM OILICHKH
MIPUMEHUMOCTHU aJITOPUTMOB, BO3MOKHBIX
PHCKOB | TOCJIEACTBUHN OMUOOK, TTOMCKA
ONTUMAJBHBIX PEIICHUI Ui pabounx 3a1a4
T11K-4.B.5 Bi1ageTh HaBBIKOM HCIIOJIL30BaHUSA
CYIIECTBYIOIIHUX MPOTPAMMHBIX OUOIHOTEK U
MOJIEJIeH, CO3/ITaHUs MPOTPAMMHBIX peaTu3aiuii
ri1yOOKMX HEMPOHHBIX ceTei
T11K-4.B.6 BiageTh HaBLIKOM HCIIOJIL30BaHUA
CYIIECTBYIOIIHUX MPOTPAMMHBIX OUOIHOTEK U
MOJIEJICH, CO3/IaHUs MMPOTPAMMHBIX peaTu3aiuii
Ha OCHOBE JITOPUTMOB OOYUCHHSI C
MTOAKPETUICHHEM

2. Mecro nuctutuinHbEL B cTpykType OI1
JuctumnimHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIONTUMUCS

IMpU U3YUCHUU CIICAYIOINX JUCHUIIIINH:

- «BBICIIIAA MaTC€MaTHuKa», - «I/IH(I)OpMaTI/IKa»,

3HaHI/I$[, IOJYYCHHBIC IIpU H3YUCHUH MaTcpuajia )IaHHOﬁ JUCHUITIINHBI,

CaMOCTOSITENIbHOE 3HaYeHHE, TaK U MOTYT HMCIIOJIb30BaThCs NMPH M3YyYEHUU APYTUX TUCLHUIUIMH,

CBSI3aHHBIX C CO3JIaHMEM aBTOMATH3UPOBAHHBIX CHCTEM 00pabOTKH MH(MOPMAIHH U YIIPABJICHHUS.
3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI

Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENbHBIX BUAOB Y4eOHOM

paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B

Tabnule 2.

Tabmuna 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

Bun yaeOHO# paboThI

Tpy0eMKOCTb 110
ceMecTpaM

Bcero

HUMCIOT KakK



Ne6

1 2 3

Oowan mpyooemKocma oucyunIuHbl, 3/ 108 3/ 108
3E/ (gac)
U3 nux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnoie 3anamus, BCETO 4ac. 51 51
B TOM YHUCIJIE:

nekmuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3aastus (113), 17 17

(dac)

nabopatopusie padotsl (JIP), (qac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac)

Camocmosamenvhnan paboma, Bcero (4ac) 57 57
Buo npomesicymounoii ammecmayuu: 3auer, Tindd

mudd. 3ader, sk3amen (3auer, Hudd. 3aq, ' Hudd. 3au.
DK3.*%) 3ad.

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pasennl, TEMbI AUCHUILIHHEL Jexumn | I13 JIp KII CPC
’ (gac) (C3) (gac) (gac) (gac)
Cemectp 6

Pazgen 1. 2 5
Pazgen 2. 4 4 8
Paszen 3. 2 6 6 7
Pazpnen 4. 2 4 4 13
Pazgen 5. 3 6 8 9
Pasnen 6. 4 8 8 10
Paszen 7. 2 6 4 5
HUroro B cemectpe: 17 17 17 57
Uroro 17 17 17 0 57

[IpakTHueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJIHEHUU
00yJaroMMUCS OTPEICTICHHBIX TPYIOBBIX (DYHKIIHH, CBSI3aHHBIX C OyIyIIeH mpodecCHOHATbHON
JEATETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOT'O [UKJIA

Howmep

pasnena HaszBanue u conepxkanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

Beenenue | [Ipenver "HHTemnekTyanbHble CUCTEMBI'. AKTYyalbHOCTb, 3a/ladyd, COACpKAHHE
CTPYKTYPHO-JIOTMUYECKasl CXeMa Kypca.




Pazgen 1

[Tonsitue wuckycctBennoro wuHTewiekra (MU). Ilpeamer wuccnemoBanwss U OCHOBHBIC
HalpasJieHUs uccieqoBanuii B oonactu M. Dtansl pa3BUTHS UHTEUIEKTYaJIbHBIX CUCTEM
(C). OcHoBHBIC HaMpaBJICHHS pa3BUTHA UcciaeaoBaHuii B obmactu UC.

TpaluLIMOHHBIE HAIPABJICHUS U PEUTUHI COBPEMEHHBIX HAINPABICHUW HCCIECIOBAHUM B
obnactu UMC. Buenpenue cucteM MalIMHHOTO OOYYEHHUSI B «OTPACIU»: KIIIOYEBBIC
npuMepsl ucnonbzoBanus MU B orpaciu (keiicer). Kpusast ['apTHepa.

Cuctemsl ipeicTaBieHus 3Hannii. OTiMane 3HaHuM OoT NaHHBIX. Kiaccudukanys 3Hanuid.
baza 3nanmit (b3). W3Bneuenue 3Hanumil. Wurerpammst 3HaHuid. TexHomoruu
MaHumynupoBanus 3HaHusAMU (TM3), s3biku mipencrabiienust 3Hanuil (SI13). [Tonstue
9KCTEHCHUOHAJ U MHTEHCHOHAJ 3HAHUM M COOTBETCTBYHOIME UM yacTu B b3. Ilpumepsl.
Mopenu nipeactasienus 3nanuii (MI13), ux knaccudukanms.

Paznen 2

Maremarnueckue ocHoBbI MIT3.

[Mousitue QopmanbHoit cucrtembl (DC).Jlornyeckue MII3. OCHOBbI HCYHCICHUS
npenukaroB (UIT) nepeoro nopsnka. UIT kak @C. Ucnonb3oBanre KBaHTOPOB OOIIHOCTH
u cymectBoBanus. O0nacTu aeiicTBust KBaHTOPOB. CBOOOIHBIC U CBSI3aHHBIE TIEPEMEHHEIE.
WNHtepnperanus BbICKa3bIBaHUM, COJlepKallUX KBAaHTOPHBL. [loroToBKa K aBTOMaTu3anuu
00paboTKH BBIpAKEHUH TpeaAnKaTHOM oruku. KiaysansHas ¢popma. Jloruueckuii BEIBOJ.
ABTOMAaTHUYECKOE JOKa3aTelbCcTBO TeopeM. [Iponeaypa peszontonuu.

OcHOBHbIE TIOJIOKEHUSI HeUeTKON Joruku. [IpencraBinenne 3HaHUI U BBIBOJ B MOJEIIAX
HeveTkoi oruku. Heuetkoil MHOecTBO. Dazzudukanus. Jedazzudukanus. OyHkuus
npuHajuie)kHocTH.  Omepanu  HajJg  HEUYETKMMHU  MHOXECTBaMU  (IlepeceyeHHe,
o0beIMHEHNE, JOMONHEeHUE, UMILTUKalus). CUCTeMbl HEYETKOrO JIOTHYECKOIO BBIBOJA.
JImnreuctuyeckas nepeMenHas. basa npasui. Beisoa no Mamaanu.

Pasnen 3

Ceresble MI13 1 npo1yKIIMOHHBIE CUCTEMBI

Ceresbie MII3. Cemantuueckue cetu (CC). [Tonsitue AKO u ISA cehitok. DKCTeHCHOHAT
n unreHcuonan B CC. ba3oBeie u BupTyanbHble oTHoweHHs B CC. JlocTouHcTBa M
Hespoctatku Mozenei. @Ppeiimosbie MII3. ITlpumepsr onucanuif. Ilportodpelimbl u
9K30(peiiMbl. DKCTEHCHOHAN U MHTeHcHoHan B ¢peiimoBbix MII3. Crpykrypa ciota B
¢bpeiimax. Oneparuu Ha ppeiimax. JIOCTOMHCTBA U HEOCTATKU MOJIENICH.
[Tponykuunonnsie MII3. ®opmar npoaykuuu. IIponykunuonnsie cucrtemsl (I1C).
WuTepnperanus koprexa B onucanuu I1C. Oxcrencnonan n uarencuonan 11C.
Mexanusm padotsl [IC. Anroputm pabotsl unTepmnperaropa. [Ipumep — mocrpoeHue
OamHM 3a7aHHOM BBICOTHI. IIpsiMoii M oOpaTHBIM MOMCK HMHTEpIperaTopa. Pexumbl
pabotel. HeundopmupoBannas crparerusi. Bpibop wu3 KoHQIMKTHOro Habopa.
ITpumenenue I1C.

3amaya MoucKa B IPOCTPAHCTBE COCTOSIHUS. AJITOPUTMBI CJIETIOTO MOUCKA: B INIYOMHY U
mpuny. [pumepsl. Jlocronncrsa u Henoctatku MII3 B Buge I1C.

Pasnen 4

Bunst UC. Dxeneptabie cuctemsl (JC) kak pazHoBuaHocTh MC
PaznoBugnoctu UC. EcrtecrBenHo-s3bikoBbie MIC. Ilpumepst 110. 3agavya ananusa Ha
TOHANILHOCTh TeKcTa. PekoMmeHnatenbHble cucteMbl. [logxon kommabopaTHBHOMN
¢dunsTparuu. ['pad naTEpECOB.
DxcnepTHbie cucteMbl (3C).
Cxema u coctaB auHamuyeckoit C. Pexxumbl pabotsel OC. Ynpasnenue B OC. [lonstue
MoJyJsi, oOpasua. Onucanue 3TanoB padoThl MHTEpIpeTaTopa. Pa3BuTHe KilacCHYeCKOM
cxembl pabotel OC.
Camocmosmenvuas paboma no npezenmayuu
Merons! pemieHust cnoxHbIX 3amad B OC. Meroa penykuuu. lIpyHIMI HanMeHbIIHX
cBepuieHuil. Mertoapl pemieHus cinoxHbIXx 3aaad B JC. Ilouck B (pakTopu3oBaHHOM
MIPOCTpaHCTBE. METOA MOPOXKIECHUS U TPOBEPKHU.




Mertoapl pemieHust cinoxHbiX 3agad B DC. Ilouck B HMepapXWyeCKUX MPOCTPAHCTBAX.
Mertoasl pemienus cioxHbIx 3aa4 B JC. [louck B albTepHATUBHBIX TPOCTPAHCTBAX.
Mertonb! petienus ciioxkHbIx 3a1a4 B JC. [[oHsTHE aKTUBHOM CUCTEMbl MHEHUN U PEBU3UU
MHenuil. [Ipumep.

Paznen 5

Mamunnoe o6yuenue (Machine Learning ,ML). OcHoBuble mikoiasl ML. ML wu
AutoML.
3amaun ML. IlpusnHakoBoe onucanue o0bekTOB. IlocTaHoBka 3amauu oOyudeHuUs IO
Mpere/IeHTaM.
Tunsr 3amau  ML: kiaccudukanms, perpeccus, paHxupoBaHue. HMNHCTPYMEHTSI
KJaccuUKaLUU: JTUHEHHAsI U TIOTUCTHYECKAasl pEerpeccusi.
Orenka kadecTBa Kiaccupukanuu. MeTpHUKH: oJHOTa, TOYHOCTH, F1, ROC, AUC. Ilopor
orceuenus. Omubku 1 u 2 pona.
Merton onopHbIX BekTOopoB (SVM). SnepHslii Tprok.
Banupaunonnas u tecroBas BeiOOpka. Kpocc-panmupanus. PaGota ¢ kareropualbHBIMU
MIPU3HAKAMU.

Perpeccus. Metpuku onenkn perpeccun: MSE, MAE, R2 — kos¢dunment
nerepMuHanuu. JInHelnas perpeccus, noaiuHoMuanbHas perpeccus.  IlepeoOyuenue u
perynsipusanus, rpednesas perpeccusi, LASSO, Elastic Net.

Tunbel MamuHHOrO 00YyuYeHMs: ¢ yuuTenaeMm, 0e3 y4UTessl, ¢ YaCTUUHBIM IPUBJICUYCHUEM
yauTens, 00y4eHre C MOIKPETUICHHEM.

OOyuenue c¢ yuureneM. OmmbOka oOy4yeHMs, aJrOpPUTM OOpPATHOTO pPacIpOCTPAHEHMS
OIHUOKHU.

OOyuenue ©6e3 yuurens. KmactepHbslii aHanu3, OCHOBHble TMOHATUA. Mnes
copeBHOBaTeIbHOT0 00y4eHus (aroputm SOM).

ANropuTMBI KJIaCTepU3alMM U UX Kiaccudukanus. CpaBHeHne MeTo10B. Kitactepu3zarus.

k-means. [Tpumep padotsr mst K =2. Anroputm K-means++.

Aunroputm  K-OmmkalImux —cocelei, ATambl, METPHKH, IPOCTOE U B3BEIICHHOTO

TOJIOCOBAaHUE

MeTtpuku KauecTBa KjacTepu3aliy (BHEIIHUE U BHYTpeHHue). [Ipumepsl MeTpuk
MeTtonbl 00y4eHHs Ha OCHOBE MHAYKLIUU IIPABUIL.

3aaua KiaccupUKaIMM, aCCOLMALIUH, ITOCIeI0BaTEIbHbIE TA0TO0HBI.

Jlornyeckue anropuTMbl KiIacCH(PHMKAIWK, OCHOBAaHHBIE HA MPUMEHEHHWH PEIIAIONINX

JepeBbeB. DIeMEeHThl jAepeBa pemieHuil. Ilpumep nepeBa pemeHuil mpu OaHKOBCKOM

kpenutoBanuu. AnroputM CART Ounaphoil knaccudukanuu. Ilponecc moctpoenus

nepesa pemeHuil. Kputepuun pasnenenus ysna: uHGOpMalnoOHHBIN BeIMTpbI. Kpurepuit

pacuierienust Gini mpu Beioope aTprOyTOB.

AHcamOnupoBaHue B 3a7avax kiaccudukanuu. Paznooopasue. Llenb, ocHOBHBIE MOIE€TH

(cTeKkMHT, OYCTHHT). AHCaMOJIM pEIIaIOIMX JIEPEeBbEB: CIy4YaiHbIN Jiec, rpaJueHTHBINH

OYCTHHT.

AcconmatuBHble mnpaBwia (association rules). Ilommepkka Habopa u mpaBuWia.

JloCTOBEpHOCTH TIpaBuia. [ paHHIIBI TOIIEPKKI

Anroput™ ApPriori, sTamsl, mpuMep padoThI.

[TocnenoBarensubie ma0moHbI (sequential patterns). OcHoBHbIe TOHATHSA. [logmepxkka

nocnenoBarenbHocTH. larn anropurma AprioriAll, mpumep paGoTsr.

HUckyccrBennsie Heliponnsie cetu (MHC).
buonornuecknii M WMCKyCCTBEHHBIM HeHpoH. IIpumep pacuera BbIXOJAa HEMpPOHA.
Knaccupukanus MHC. HHC npsmoro pacnpoctpanenus. Ileprentpon. Ilpumeps
onHocnoitHoi u MHorocioiHoit MHC. Ilpumep pacuera Beixona MHC.
Pexyppentnrie MHC. Cxema kmaccuueckoit RNN. Cxema ceru Xondumnaa.




Pexyppentusie MHC. Cxema u onucanue pabotst LSTM.

NHC paananpHO-6a30BeIxX QyHKIuil. Cxema. [Ipumep RBF.

Ceru u xaptel Koxonena. buonoruueckas HHTepIipeTanus.

BepositHocTHBIe Monenu, oOnacte mpumeHeHus. baiiecoBckas cets (BC). 3amaua
oOy4eHus1 mapaMeTpoB pactpeaeseHnit. TpakToBka hopmynsl baiieca. [lytu ynpomenus
bC. HaviBHblii 6alieCOBCKUIT KJIacCH(PHUKATOP.

Paznen 6

I'ny6okoe ooyuenue (Deep Learning, DL).
I'nyookue MHC (DNN). PaGora ¢ n300paXeHUSIMH C TIOMOIIBIO HEHPOHHBIX CETEH.
Cseprounas THC (CNN). Omnepanuu cBeptok, max-pooling. I[TomyspHbie apXUTEKTYPHI
cBepTouHbIX HelpoHHbIX ceteil: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'ny6okne MHC (DNN). I'enepatuBro - coctszarenshbie cetd (GAN), cxema, pabora
reHeparopa 1 JUCKpUMHUHATOPA.
DL B ceTsix cO MHOTUMHU CKpBITBIMU closiMH. lIpeomoneHrne HelIOoCTaTKOB alropuTMma
00paTHOTO PacCIpPOCTPAHEHUSI.
[Mpenobyuenue ¢ orpannveHHoi MammHoi bomsiivana (RBM). I'nyGokue cetu moBepwust.
[Ipumep apXUTEKTYpBI.
[Ipenobyuenue ¢ aBTOKOAUPOBIIMKAMHU. [IprMep apXUTEKTYpHI.

[lepcniekTuBHBIE HanpaBiaeHus B DL.

Tpancdepnoe odyuenue (TO). Jomennas agantamus (DA). [lpumepsr.
WNukpemenTHoe oOyueHue. 3a1ada yMeHbIICHUsT pa3MepHocTH. OOepTOUYHbIE METO/IOB Ha
ocHoBe SVM.

Oo6yuenue c¢ noakperuienueM(RL). Wneun noaxoma RL. ITlonstus arenra, cpensl,
COCTOSIHUS, AeicTBuii U Harpaabl. OyHkuus neHHoctu coctostHus (Value function) u
¢bynkuus kadectBa geiictBus (Q- funtion). Ontumuzanms CTpaTerud € OMOIIBIO
MakcuMu3auu (QyHKIUN IeHHOCTH W KadecTBa. Q-oOydenue. I'mybGokoe oOyueHue c
noakperuieHuneM. Deep Q-Networks, Actor-critic.

Obpabomka mexcmos. Paboma ¢ ecmecmeenHbiM A3bIKOM € NOMOWbIO HEUPOHHBIX
cemeil. Bekmopnuie npedcmasnenus ons mexcma: word2vec, skip- gram, CBOW, fasttext.
Tpancgpopmepwvr, BERT, GPT - camocrositenbHas paboTa — mpe3eHTarusl.

Paznen 7

VcKkyccTBEHHBIN MHTEIJIEKT U aHAJTU3 TaHHBIX.
WNuTtennexryansubiii ananu3 gaHHbix (MAJL). TIporpammuble KOMILIEKCHI Ul aHaIM3a
naHHbIX. CTaHAApT Ui pelIeHus 3a/1a4 aHaju3a JJaHHBIX. POJM y4yacTHUKOB B MPOEKTax
o aHanu3y gaHHbix. Texnomoruu SEMMA, KDD. Dtanst KDD.
Kpocc-unnycrpuaneueiii cranaapt CRISP-DM wu ero srarnel

Ponu yuacTHMKOB aHAJIMTUYECKUX POEKTOB. [IpeaBapurenbHble IPOBEPKU MPOEKTA
3agaun Data Mining B ananu3se 1aHHBIX

[Mporpammubie cpencrta paspaborku WC (s3eik Python u 6ubmmoreku). Cpencrsa
Monenuposanus MHC.

[Mousitue Big Data. Anroputmsl kinactepusaruu Ha Big Data: EM, DBSCAN, BIRCH,
IUTFOCHI 1 MUHYCBI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
n/

N3 Hux Ne
Tembl ®opmsbl o
TpynoemMKoCTh, | IPpaKTUYECKOH | pa3aena
MPAKTUYECKUX MPAKTUYECKUX
o " (uac) MIOATOTOBKH, | AUCLUIL
3aHATHI 3aHATHI
(dac) JIMHBI




Cemectp 6

1 [Ipocreitmne [TpakTueckoe 2 2

IPOrpaMMBbI U UX 3a7anue

OTJaJKa B cpesie
Visual Prolog

2 Coznanue [TpakTHdeckoe 2 2
MPOCTEUIIIHX 3aJjaHKe
MPOEKTOB C
AJIEMEHTaMHU
rpadu4ecKoro
nHTepderica

3 Poncreennsie [TpakTuyeckoe 2 2
OTHOILICHUS 3a/1aHKe

4 Pa6ora co [IpakTuueckoe 2 2
CIIHCKaMHU U 3aJjaHKe
CTPOKaMH

5 Co3manue [IpakTuueckoe 2 2
npocrermmx 6a3 3ajaHne
TAHHBIX

6 Pazpabotka [TpakTHdeckoe 2 2

IKCIEPTHBIX CUCTEM 3ajlaHue

B cpene Visual
Prolog

7 | UccnenoBanue CemuHap 2 2
CYILIECTBYIOIIUX
IIPOrPaMMHBIX
6ubnuoTex

1 MOJeJIeH,
CO3/1aHHUsA
IPOrPaMMHBIX
peanu3auui
[IIyOOKHX
HEHUPOHHBIX CETEHN

8 | Uccnenosanue CemuHap 3 3
CYIIECTBYIOIINX
MIPOTPaMMHBIX
OubIMoTEK

U MOJIEIIEH,
CO3JIaHUs
MPOrPaMMHBIX
peanuzanuii Ha
OCHOBE aJITOPUTMOB
00y4eHus ¢
HOJKPENJICHUEM

Bcero 17 17

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh



N3 Hux Ne
Ne HanmeHnoBaHue 1a00paTOpHBIX paboT TpynOEMKOCTS, | IPaKTHUECKOH | pasiea
n/a (dac) IIOJTOTOBKH, | JHCIUII
(gac) JIMHBI
Cemectp 6
1 | Pa3paboTka HEUETKHUX SKCIEPTHBIX CUCTEM 2 2 2
B Matlab
2 OOyuenue HelpoHHBIX ceTeil B Matlab — 2 2 )
3aj1aya armpoKCUMAINN
3 OOyuenue HelpoHHBIX ceTeil B Matlab — 2 2 5
3aj1aua KJIacCU(QUKAIMN
4 Coznanue U MOIETMPOBAaHUE CBEPTOYHOMN 2 2 6
cetu B Matlab
5 ['my6okoe obyuenue B cucteme KNIME- 2 2 6
pacro3HaBaHHe U300paKEHHIH
6 | Meroxasl Data Minig B MHTEIUIEKTYaIbHOM 2 2 5,7
aHaJIM3e IaHHBIX. 33a]]aUu PErpeccuu B
Loginom
7 Metoner Data Minig B MHTEIICKTyaIbHOM 2 2 5,7
aHaJM3e NaHHBIX. 3a7a4y KJIACTCPU3AIIH B
Loginom
8 [Tpumenenue Python misa knaccudukanyu 3 3 6,7
M300paKCHUMA
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHBbIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh
Bcero, | Cemectp 6,

Bua camocrositenbHO# paboTh

qac qac
1 2 3
N3ydyeHne TeopeTH4ecKoro MaTepuana 20 20

muctumuHel (TO)

KypcoBoe npoekxtuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brmonaenue pedepara (P) 10 10
IloaroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamaee 3ananue (/13)

KonTponbusle pabotsl 3a0uHnKkoB (KP3)
IToaroroBka K MpOMEKyTOYHOMN
arrecranuu (ITA)

27 27
Bcero: 57 57




5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MeTOINYEeCKHE MaTEPUAIIbI AJIsl CAMOCTOSTEIBHOM PabOoThl 00yYarOIUXCsl YKa3aHBbI B I1.11.
7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabmuIle 8.
Tabnuna 8— [lepeyeHp MmevYaTHBIX U DJICKTPOHHBIX YUCOHBIX M3TaHUI
KomuecTBo 9K3eMILTSIPOB B
Mudp/
URL ampec bubnmorpaduueckas ccpiika ouoImoreke
P (KpoMe JIEKTPOHHBIX IK3EMILISIPOB)

A65681.5 AnppeitunkoB A.B., AunpeirunkoBa O.H. 2
HuTennextyanbHble HHOOPMAaLMOHHBIE
CHCTEMBI: YueOHHK. - M. : ®uHAHCH U
cratuctuka, 2004.-424 c.un

004 O-75 OCHOBBI HICKYCCTBEHHOT'O MHTEJUICKTA ! 5
yueOHoe mocodue / FO. A. AnToxuHa, A. A.
OBoaenko, M. JI. Kpuueckuii, 1O. A.
Maprteinoa ; C.-Iletep6. roc. yH-T
A’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBbIe faH. - Cankt-IletepOypr : Usn-
Bo ['VAII, 2022. - 169 c.

004.8 C 40 | Cuctembl HICKYCCTBEHHOTO MHTEIIICKTA. 14

[Ipaktuueckwnii kype [Teker] : yuebHOE
nocob6ue / B. A. UyntokoB [u ap.] ; pen. U.
®. Acraxopa, 2008. - 296 c

004 A66 AHnpoHOB C.A. OCHOBBI JOTHYECKOTO 50
nporpamMmmupoBanus C.A. AHIPOHOB,
CII6,I'YAIL2022-129¢

004 A66 BBenenue B cucTeMbl M TEXHOJIOTUN 50

MAaIIMHHOTO O0yUY€eHus !

nabopaTopHsblif mpakTukym / C.

A. Aunponos ; C.-Tlerep6. roc. yH-T
a’pokocM. mpubdopoctpoeHus. - CaHKT-
[TerepOypr : Uzn-so I'YAIIL, 2022. - 158 c.

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOEHHUS JUCIUILIMHBI
npuBeseH B Tabmuie 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HWHPOPMAIMOHHO-
TEJIEKOMMYHUKAaIMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue




http://www.salogistics.ru/e_edu/sys_prol.pdf

Anpnponos C.A. Beenenue B
JOTMYECKOE POTPaMMHUPOBAaHUE.
JIaGopaTopHBIi MPAKTUKYM.
DIEKTPOHHOE U3JJaHUE

http://www.salogistics.ru/e_edu/sys_pro2.pdf

AnzaponoB C.A. BBelieHne B CUCTEMBI U
TEXHOJOTHHM MAITUHHOTO 00yYeHUSI.
JlaGopaTopHBIN TPAKTUKYM.
DIEKTPOHHOE U3JJaHUE

https://www.tensorflow.org/tutorials
http://deeplearning.net/software/theano/library
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-

s-pytorch/
https://habr.com/ru/company/microsoft/blog/275959

https://riptutorial.com/Download/caffe-ru.pdf
https://russianblogs.com/article/77481233104/
https://habr.com/ru/post/264241/

TensorFlow, PyTorch, KERAS, Theano,
CNTK, Caffe, Paddle, Scikit-learn

http://www.raai.org

http://fuzzy.kstu.ru

http://ai.obrazec.ru

http://aifuture.chat.ru

http://www.qotai.net

— opunmaneHeI caliT Poccuiickoit
accolMalMy UCKYCCTBEHHOIO
MHTEJUICKTA.

— caut «Heuerkas J1oruka, He4eTKue
CUCTEMBI U MSTKUE BBIYUCICHUAY ,

- calT «/ICKyCCTBEHHBIN HHTEIUIEKT -
COAEPKUT IPUMEPHI
nporpammupoBanust MU, crateu,
CCBUIKH.

- cauT «/ICKyCCTBEHHBIN UHTEIUIEKT -
COAEPIKUT IIPUMEPBI
nporpammuposanus MU, craten,
CCBUIKH.

— calT «VCKyCCTBEHHBIN UHTEIJIEKT -
B3IJISAT B OyyIIEe» - COICPIKUT
MaTepHallbl [0 HECKOJIBKUM pa3eiaM
HWCKYCCTBEHHOTO UHTEJUICKTA.

— CcalT ¢ 0OJBIIMM KOJIHYECTBOM
MAaTEepHAJIOB MO HCKYCCTBEHHOMY
WHTEJUICKTY.

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHHs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUTLTHHE.

HepequL HCIOJIb3YCMOI'0 IPpOTrpaMMHOI0 obecreueHust OpCACTaBJICH B Ta6JII/II_IC 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICYCHHS

Ne i/t HanmenoBanue

1 KNIME (ananutudeckas cucreMa ¢ OTKPBITBIM KOJIOM)



http://www.salogistics.ru/
http://www.salogistics.ru/
https://www.tensorflow.org/tutorials
http://deeplearning.net/software/theano/library
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-pytorch/
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-pytorch/
https://habr.com/ru/company/microsoft/blog/275959/
https://riptutorial.com/Download/caffe-ru.pdf
https://russianblogs.com/article/77481233104/
https://habr.com/ru/post/264241/
http://www.raai.org/
http://fuzzy.kstu.ru/
http://ai.obrazec.ru/
http://aifuture.chat.ru/
http://www.gotai.net/

Visual Prolog (ue3apeructpupoBaHHast Bepcus)

Matlab (trial)

Loginom (6ecruiatHasi CTyieHUYECKas JIULECH3HU )

g bhlwinN

Python (crctema mporpaMMHUPOBaHHUS C OTKPBITHIM KOJIOM)

8.2. Ilepeuenn MH(}OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYILECTBIICHIMH 00pa30BaTEIbHOTO MMPOLECCca MO AUCIUIUINHE

Hepequb HUCIIOJIb3YCMbIX I/IH(bOpMaHI/IOHHO-CHpaBOLIHBIX CHUCTEM IIPECACTABJICH B Ta6n1/1ue
11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM
Ne ni/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast Oa3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIHUILINHE, TPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYCCKON 0a3bl

Ne HanmenoBanue coctaBHON 4acTu Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

JlexunoHHas ayautopus

MynbsTuMeaniiHas JEKIUOHHAS Ay IUTOPHUS

10. OmeHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIS MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu
Bug npomexxyTouHOM artectanuu IlepeyeHb OLIEHOUYHBIX CPEJCTB
JudbdepeHnnpoBaHHbI 3a4ET Cnucok BOIpOCOB;
TecTtsr;

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIII O0OYyJaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6anpHast mKaga MOIYIbHO-PEHTHHTOBOM CHCTEMBI Y HUBEPCUTETA, TPAaBUJIa UCIIOIB30BaHMS
KOTOPOH, YCTaHOBJICHBI COOTBETCTBYIOIIMM JIOKATHHBIM HOpMaTHBHBIM akToM ['Y AIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI
OnieHKa KOMIIETEHLIMU

S-0ajuTbHAs IIKaIa

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIUI

— oOyyaromuiics TIyOOKO U BCECTOPOHHE YCBOWJ MPOTPaMMHBIN

MaTrepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIBHO U TPAMOTHO €T0 U3J1araeT;
«OTJIMYHO» — ONUpAsiCh Ha 3HAaHHWS OCHOBHOM M JIOMOJHHUTEILHON JIUTEPATypHl,
«BauTCHO» TECHO  TIPUBS3bIBACT  YCBOCHHBIC  HAyYHBIC  MOJOXEHUS  C

MPAKTUIECCKON JCSITEIILHOCTHIO HAITPABIICHHSI,
— yMeso 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIE UM UJIEH;
— JIeJaeT BBIBOJIBI U 000O0IICHHS;




Or1reHKa KOMITETEHITUN

5-0awtbHad 1IKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cBOOOIHO BJIQIEET CUCTEMOH CIIEHUAIN3UPOBAHHBIX TOHATHH.

XOpPOoLIO»
<Ga4YTCHO»

— 00yyYarouiicst TBEPA0 YCBOUI MPOTPAMMHBINA MaTepuai, rpaMOTHO
U 10 CYIECTBY H3jaracT ero, ONHpascCh HAa 3HAHUSA OCHOBHOMN
JIUTEPATYPHI,

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHYECKON IEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICCT CHCTEMOM CIIeNUaIM3UPOBAHHBIX TOHITHA.

«YHOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— 00y4arouuiics yCBOMJI TOJILKO OCHOBHOM IPOrpaMMHBIN MaTepua,
II0 CYLIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTYphL;

— JIOIYCKAeT HECYLIECTBEHHbIE OLUMOKN U HETOYHOCTH;

— HCIBITBIBACT 3aTPYJHEHUS B NPAKTUYECKOM IPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— cJ1a00 apryMEeHTUPYET Hay4uHbIE MTOJIOKEHHUS;

— 3aTpyaHseTcss B OPMYIMPOBAHUHU BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIIENMAIN3UPOBAHHBIX OHATHH.

(HCYHOBJICTBOPUTCIILHO
«HEC 3a4YTCHO»

— oOyyaromuiicss He YCBOWJI 3HAUUTEIBHOW YacTHU INPOrPaMMHOTO
MaTepuana;

— JIOMYCKAaeT CYIIECTBEHHbIE OINMOKA ¥ HETOYHOCTH IIPH
paccMOTpeHHH POOJIEM B KOHKPETHOM HaIlPaBJICHUM;

— UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (OpMYIHPYET BHIBOIOB U 000OLICHHI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Kon
WHJMKATOpa
Y4eOHbIM NJIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Ne i/t [Tepeuens BompocoB (3amau) 1yist 3adeta / nudd. 3auera Kon
WHJMKATOpa
1 [ToscHuTe MIEI0 HEYETKOTrO JIOTUYECKOTO BBIBOJIA 10 I1K-4.3.1
Mamnann
2 [TosicHuTe MeXaHU3M pa3pelieHus] KOH(QIMKTOB B I1K-4.3.2
MIPOTYKIIMOHHBIX CHCTEMax
3 Kaxkue meroasl MaTeMaTuueckoro moaenupoBanus MC Bam I1K-4.3.3
n3BeCcTHBI? [IpuBenuTe MOCTAHOBKH 3a]1a4.
4 BeposraocTtable Mogenu. O61acTe IPUMEHEHUS. I1K-4.3.4
baiiecoBckas ceth (BC). 3amaua o0yueHus mapaMmeTpoB
pacnpenenenuii. TpakroBka ¢popmyinsl baiteca. [lytu
ynpoiuenus bC.




OO0yueHne HeUpPOHHBIX ceTeil. OOydYeHHUE C yUuTeIeM. [1K-4.3.5
Ommbka 00y4eHusi, aropuT™M 0OpaTHOTO PaCIIPOCTPAHEHUS
ommoOku. [Ipobiema nepeodydeHusI.

6 O6yuenue ¢ nmonkperuieanem(RL). Mnen nonxoma RL. Q- [1K-4.3.6
o0yueHue

7 [Iporpammusie cpenactsa pazpadorku NC [IK-4.V¥.1

8 Kakue nporpammublie cpeacTBa npumeHstores npu pemenun | [1K-4.Y.2
3anay pazpadotku UC?

9 [TpuBenuTe npUMep CEMaHTUYECKOM CETU HEKOTOPOIO [IK-4.¥ .3
o0BeKTa

10 Kak pacnonoxeHbl HEHPOHBI B HEUPOHHBIX CETAX MPSMOIO [IK-4.V .4
pacmpocTpaHeHus?

11 Onunmre TeXHOJIOrUI0 pazpadbortku Heuetkor DC B Matlab | TIK-4.V.5

12 OnumuTe OCHOBHBIE TPUHIIMITBI METOI0IOTHHI [1IK-4.Y.6
BBIYMCIIUTEIBHBIX KCIIEPUMEHTOB Mpu pazpadorke C na
ocHoe MTHC

13 OnumuTe CyniecTBYIOIIME METOIbl MAIIMHHOTO 00y4eHUs I1K-4.Y.7

14 [Tepeuncnure OMOINOTEKN UCTIONB3YEMBIE JUIS [1K-4.V .8
(bopMHpPOBaHUS OKPYKEHHSI C LIETIbI0 paOOThl C HEHPOHHBIMU
CEeTSAMHU

15 Yro ABNsSETCA AITOPUTMOM OOYyUEHUS C OJKPETJICHUEM. I1K-4.B.6
Kakoli cnenugukoii obsagaer 00y4eHne ¢ NoJKperIeHueM

16 [Tepeuncnure oCHOBHbIE TPeOOBAHUS K MPUKIIAHOTO I1K-4.B.6
MPOrpaMMHOMY 00ECTIEUEHHIO, CTOCOOCTBYIOITUMY
NOBBIIIIEHUIO 3(p(PpeKTHBHOCTH pabOTOCIOCOOHOCTH
JIOTUCTUYECKOH eITeIbHOCTH KOMIAHUH

17 Kakue nporpammusie nHCTpyMeHThl Mogenuposanusd MHC B | 11IK-4.B.1
matlab BeI 3HaeTe?

18 [TosicHuTe CTPYKTYpYy Nporpammsl Ha si3bike VP I1K-4.B.2

19 [TosicuuTe CTPYKTYpY KypHaja npoBeneHus komneiorepHsix | [1K-4.B.3
MOJIETIbHBIX KCIIEPUMEHTOB

20 Kakue 6ubnmmorexu npu pazpadorke MC ais si3bika Python [1K-4.B.4
BaM U3BECTHBI?

21 HazoBuTe cymectByronue OMOIMOTEKN I peain3alnn [IK-4.B.5
rI1yOOKMX HEMPOHHBIX CeTel

22 Kakwue cymectBytoniye nporpaMMHbIe OUOINOTEKN U [1K-4.B.6

MOZCIIHU, CO3JaHHNA ITPOTrPAMMHBIX peam/lsaunﬁ Ha OCHOBC
AJITOPUTMOB O6y'-IeHI/I5I C MMOJKPCTIIICHUEM BaM U3BCCTHEI.

[Iepeuenn

TeM JUid KYpPCOBOTO MPOEKTUPOBAHMSI/BBINOIHEHNUS KYpPCOBOM pabOThI

MpeJICTaBIeHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMUSI/BBIIIOIHEHUS KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii TepedeHpb TeM ISl KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHHUS
KYpPCOBOM pabOTHI




‘ Y4eOHbIM MJIaHOM HE NPEAYCMOTPEHO

Bonpockl Ui npoBeneHUs IMPOMEXYTOYHOM aTTecTalMd B BUJE
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB JIsI TECTOB

TECTUPOBaHUA

Ne /1

[IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKaTOpa

1

Koprex <ckopoctb, {Manas, HeOoIbIIas, CpeaHss, BbicOKas |, [0,300],
G, M>, rnie G — nporneaypa nepedopa 3J1eMeHTOB 0a30BOTO TEPM-
MHOKeCTBa, M— mpolielypa 3KCIEPTHOTO OIMpoca SBISETCS
IPUMEPOM

Kaxk 6yner npencrasinena baza 3nanui, ecinu B KauecTBe criocoda
MIPE/ICTABJICHHSI 3HAHUH OyJIET UCIOIh30BATHCS JIOTUKA MTPEIUKATOB
MIePBOTO MOpsiKa?

w

UTto Takoe Kpocc-Baguaaius’?

Marmmnnoe o0ydueHue — 310 ...

-1o/ipa3ies TeXHOJIOTUH HCKYCCTBEHHOTO WHTEIUICKTa, H3YYarOIIHii
MOCTPOCHHMSI JITOPUTMOB JIJIs YIIPABJICHUS MallTiHAMUA

-110/Ipa3 eyl TEXHOJIOTUH HCKYCCTBEHHOTO WHTEIUICKTA, H3YJatOIHii
YeJI0BEKO-MaITMHHOE B3aMMO/ICHCTBHUE

-110/Ipa3 ey TEXHOJIOTUH HCKYCCTBEHHOTO WHTEIUICKTA, H3YJatOIHii
MOCTPOCHHMSI AITOPUTMOB, CITOCOOHBIX 00y4aThCs

-110/Ipa3 eyl TEXHOJIOTUI HCKYCCTBEHHOTO WHTEIUICKTa, H3yJaroIIuil
MIPUHIUIIBI pa3pabOTKH POOOTOTEXHUYECKUX CUCTEM

FpaI[I/IeHTHI)IC MCTOJbI — 3TO aJITOPUTMBIL:

-BBIYMCIICHUS IPOU3BOJHBIX

-reHepaluy N300paxeHHH

-KJ1accupuKay n300paKeHU Ha OCHOBE MX IIBETOBBIX
XapaKTEPUCTUK

-HaXO0X/IEHUS JIOKAJIbHBIX MUHUMYMOB T epeHnmpyeMont GyHKIUN

JInneliHas perpeccust OTHOCUTCS K 3a/1a4aMm:
-00y4eHus C yuuTenem

-00yueHus 0e3 yuurenst

-00y4eHus C MOJIKpeIICHuEM

s peanuzauuu Web-unrepdeiicos npunosxenuit UM ncnone3yrores:
-Git

-Numba

-Dash

-Flask

ITpu pemenun 3axau pazpadorku MC ucnons3yroT cienyroniee
porpaMMHoOe oOecrieueHue:

K HegocTatkaM cEMaHTUUECKUX CETEU OTHOCSITCS ..

B uem 3akmrouaeTcs POJIb CBCPTOYHBIX cioeB?

10

Ha kakux monxomax 6a3upyroTcsi METOIBI CTPYKTYPHU3AIINH,
dbopManu3anuu u paboThl C HETOYHBIMU HEOTIPEICTICHHBIMU 3HAHUSIMU
H JAHHBIMH?

I1K-4




11 Kak Ha3bIBaeTCs CTATHCTUYECKAs B3aNMOCBI3h HECKOJIBKHX
CITy4alHbIX BEJIMYUH?

12 bubnuoTeka ucnonabp3yeTcs Ajisg padoThl ¢ TabIUIIaMu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

13 bubnuoTeka ucnonb3yeTcs Ay padoThl ¢ TpaduKaMu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

14 Kakas 6ubnuoreka ucnomnb3yercs Juist paboThl ¢ MaCCUBaMH JIaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

15 bubinoreka 11 CHMBOJIBHBIX M TEH30PHBIX BhIUKCIIeHuit B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmmma 19 — [lepeueHb KOHTPOIBHBIX pabOT
Ne /it ITepeueHb KOHTPOJIBHBIX PAOOT
He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Metoauueckue yka3aHus sl 00y4aroImuXCcs 0 OCBOCHHIO JUCITUTITHHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ri1yOOKO€ U ICHOE M3JI0KeHUe yueOHoro Marepuana. HazHaueHne coBpeMeHHOM JIEKIIMU B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJY4YUTh BCIO HHGOpPMAIUI0O MO TeME, a B OCBOEHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHUUIUIMHBL, METOJOB HAyYHOrO TMO3HAHMS, HOBEUIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00siacTH 3HaHuUs, €€ MpoOJeMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.



[IranupyeMsle pe3yIbTaThl IIPH OCBOSHUH 00YYAIOMIMMICS JIEKIMOHHOI0 MaTeEpHaa.

—  TIOJyYEHHE COBPEMEHHBIX, IICJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIIPENEIACTCS LEJIEBOM YCTAaHOBKOM K KayKI0M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoaaBaTeseMm;

— pasBuTHE TNPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIIOOBM K  TIpPeAMETYy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoTHI,

— TMOJIyYeHHUE 3HaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKU U TEXHUKHU U O IPOTHO3€E
WX Pa3BUTHUS HA OMVHKANUIITNE TOJIBI;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MTOJIOXKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPSATH UX B PA3JIMYHBIX (POPMYITHPOBKaX);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COIMPOBOXKIATHCS JEMOHCTpalMed CclIaiioB U
WCIIOJIb30BAHUEM pPa3JaTOYHOIO0 Marepuana IpU TPOBEACHUH KOPOTKUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTLIMHE.

11.2. Meroaunueckue ykazaHus AJisl 00y4darouxcs Mo Y4acTHUIO B CEMUHapax

OCHOBHOH TENBIO [T O0YYAIOMIETOCs SBJIICTCS CUCTEMATH3aIus U 0000IeHNe 3HAHUH
o u3yyaeMoil Teme, paszzueny, (GOopMHpPOBaHHUE YMEHHs paboOTaTh C JIOMOJHUTEILHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COIMOCTABISATh W CPABHHBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
NPOYMTAHHOE, BBICKAa3bIBaTh CBOK TOYKY 3pCHHS W T.I. B COOTBETCTBMM C Beaylleu
JTUIAKTHYECKON TEBI0 COJCpKAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hamboiiee
TPYAHBIC JUIA TOHMMAaHHS M YCBOCHHS TEMbI, pa3lelibl MUCHUIUTMHBL Crenuukond JaHHOU
(GOpMBI 3aHATHH SBIISIETCS COBMECTHAS pa0doOTa MPErnojaBaTeIisi ¥ 00ydJaromerocs: Haj pemeHueM
MOCTABJICHHOM MPOOJEMBI, a IIOMCK BEPHOI'O OTBETa CTPOMTCS HAa OCHOBE YEpEIOBaHUS
WH/IMBUYAIbHOW U KOJUIGKTUBHOMW JCSITEIHHOCTH.

[Tpu MOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO 110 TEME MTPOCTYIIAHHON JIEKIIUH He00X0TMMO
03HAKOMUTHCS C TJIAHOM €r0 MPOBEACHHUS, C TUTEPATypOr U HAYYHBIMU IMYOIUKAIUSIMH 110 TeMe
ceMUHapa.

11.3. Meroauueckue ykazaHHs sl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTnueckoe 3aHSATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluMu y4eOHOTo
npoliecca, 3aKIIYaroniascs B BBIIOJTHEHUN 00yUYaloIMMUCS O] PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHUs] YMEHUN 1 HaBBIKOB, OIbITA TBOPUECKON JAEATEIbHOCTH.

[enbro mpakTUYECKOro 3aHSTHS Ul 00ydarolerocs siBsieTcs NpUBUTHE 00ydaroluMCs
YMEHMH U HAaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yibTaThl IPU OCBOEHUU 00YYaIOIIMMCS MPAKTUYECKUX 3aHSATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3allis 3HAaHWA TpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YEeHHUS KOHKPETHOH yueOHOI
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYabHON (popm
00yJeHUsI.

[TpakTHdeckre pabOTHI MPEACTABICHBI B METOANYCCKHX YKa3aHusax B cucreme LMS I'VAIIL
OO6mas gactb pabOThI UISI BCEX CTYIACHTOB T'PYIIBI BBITIONHSETCS B JHUCIUICHHOM KIlacce.



Otuer odopmisieTcs U 3arpykaercs B JUYHBIM KaOMHET CTyJeHTa OT4YeT [0
VHIVBUAYaIbHOMY BapHaHTYy

11.4. Metoau4ieckue yka3zaHus Ui 00y4JarONINXCs IT0 BEITIOJTHEHHIO J1a00paTOPHBIX padboT
B xoxe BbimosiHEeHUsT 1a0OPAaTOPHBIX PabOT OOyYAIOIIMKCSA [OJDKEH YIIyOUTh U 3aKpEluTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOJIMKON U TEXHUKOW IKCIIEPUMEHTA
B COOTBETCTBHM C KBAIM(PUKAIUOHHON XapaKTepUCTHKON oOydaromierocs. BrimonHenue
71a060paTOPHBIX PA0OT COCTOMUT U3 IKCHEPUMEHTATBHO-TIPAKTHUECKOM, PACUETHO-aHATUTUICCKOM
4acTel U KOHTPOJbHBIX MEPONPUSITHIA.

BreimonHenue mabopaTopHbIX pabOT 0OydYaIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThiO
U3YYEHUS JUCIUIUIMHBI, OMpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TpuoOpeTeHHre HaBBIKOB HCCIIEA0BaHUS TPOLIECCOB, BICHUI U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOU JUCIMIUIUHBL;

— 3aKperuvieHUe, pa3BUTUE U JCTalIM3alus TEOPETHMUYECKUX 3HAHUMU, MOJYYEHHBIX Ha
JEKLMSIX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMOW AUCIUILINHE;

— TpuOOpEeTeHHE HABBIKOB CAMOCTOSATEIIBHON pabOTHI ¢ JIA0OPATOPHBIM 000PYIOBAHUEM
U pudopamu.

3ananue u TpeOoBaHMS K TPOBEICHUIO JIAOOPATOPHBIX paboT

Jlabopamoproe 3ansmue — 00Ha U3 OCHOBHBIX OpM Opeanuzayuu y4ebHo2o npoyecca,
HANpAasleHHas HA MEOpYecKoe YCB8OeHUe Meopemuyeckux OCHO8 Y4eOHOU OUCYUNIUHbL U
NOyYeHUe NPAKMUYECKUX HABbIKOG UCCIeO08AHUSL NyMeM NOCMAHO8KU, NPOGedeHUs, 0Opabomxu
U npeocmasienus pe3yibmamos 3KCNepUMEeHma HA OCHO8e NPAKMUYECKO20 UCNONb308AHUSA
PA3IUYHBIX  Cpeocms  (HAON00eHUs, U3MepeHUs, KOHMPOJIS, BbIYUCTUMENbHOU MeXHUKU),
npUoOpemenUs Ha8bIKO8 ONbIMA MEOPUECKOU OesiMeTbHOCMU.

Lenv nabopamoproeo 3auamust — NPAKMUYECKoe 0C8OeHUe CIMYOEHMAMU COOEPICAHUSL U
MemoOon02UU U3YYAeMOU OUCYUNTUHBL NPU UCHOTb30BAHUU CNEYUATbHBIX CPEOCMS.

OchosHblMU 3a0auamu 1aOOPAMOPHBIX 3AHAMUL AGIAIOMCS: - NpUobpemeHue onvima
pewieHus: y4eOHo- UCCIe008AMeNbCKUX U PEAlbHbIX NPAKMUYECKUX 3a0a4 HA OCHO8E U3YUEHHO20
MeopemuyecKo2o Mamepuald, - npuobpemenue onvlma npoeedeHUs: SIKCNePUMEHMA, - 061A0eHUe
HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUS 8 COOMBEMCMEYIOWel OMPACIU HAYKU, MEXHUKU U
MexHoI02UY, - Npuodpemenue YMeHUll U HABBIKO8 IKCNIYAMAYUU MEXHUUECKUX CPeOCmE U
0bopyoosanus; - popmuposanue ymeHul 00pabomku pe3yibmamos npo8eOeHHbIX UCCIe008AHUL;
-aHanu3 u 00CyJHcOeHUue NOYUEHHbIX Pe3yIbmamos u OpMyIuUposanue 6bl80008; - GblpabOmMKa
CNOCOOHOCMU 102UHECKO20 OCMbICTIEHUS. CAMOCOSAMENbHO NOJYYEHHbIX 3HAHUL, - obecneyenue
PAYUOHATILHO2O COYEeMAaHUSI KOIIEKMUBHOU U UHOUBUOYAILHOU (PopMOU OyHeHuUsl.

OchosHbIMU  PYHKYUAMU 1ADOPAMOPHBIX 3AHAMUL AGIAOMCA: - NO3HABAMENbHAS,
pazeusarowas; 0CHUMAamenbHasl.

Ilo  xapakmepy GbINOIHAEMbIX CMYOEHMAMU 3a0anuti 1aO0pamopHvie 3aHAMUL
noOpPA30eNsAOMCsL:

- HA O3HAKOMUMENbHBLE, NPOBOOUMbLE C YEbI0 3aKPeNnieHUs U KOHKPemu3ayuy u3y4eHHo20
meopemuyecko20 mMamepuaia,; - aHaliumuyecKue, cmassauue ceoel Yeiblo NOoLyYeHue HOBOU
uHgopmayuu Ha OCHO8e POPMATUZOBAHHBIX MEMOO08, - MBOPUECKUE, CEA3AHHbLE C NOLYYEHUEM
HOB0U UHGOPMAYUU NYMeM CAMOCMOSMENbHO bIOPAHHBIX HOOX0008 K PEUeHUI0 3a0ad.

Dopmbl  opeanuzayuu 1a60PAMOPHLIX 3AHAMUL ONPEOeNAIOMCL 8 COOMBENMCMEUU CO
cneyuguueckumMu  0COOEHHOCMAMU  Y4eOHOU OUCYUNIUHBL, YeNAMU OOYYeHUs U Mo2ym
npeocmasiims  CoOOU. - peuleHue MmMunosvix U CUMYAYUOHHLIX 3a0ay, - NpoGedeHuUe
IKCHEPUMEHMA, 3aHAMUSA NO MOOETUPOBAHUIO PeaNbHblX 3a0aU; - USpo8oe NpPOeKmuposanue; -
8ble30Hble 3aHAmMuUsl (Ha NPou3800CmMBE0, 8 Opeanusayuu cgepvl yciye, yupexdcoeHus u op.), -




3aHAMUA-KOHKYpCHl.  Memoouxka 3aumamus modxcem ObiMb  PA3IUYHOL,  8AICHO, UMOOb
docmueanace 0ouias OUOAKMU4EecKds yeib.

Jlabopamopnvie 3anuamus npooosAmMcs nocie umenus ieKyuil, 0arowux meopemuieckue
OCHOBbI OJ15L UX BbINONIHEHUsL. [JONYyCcKaemcs blNOIHeHUe 1aO0PAMOPHBIX 3AHAMUL 00 NPOUMEeHUs
JeKYull ¢ yeavro obnecuenus UyyeHus meopemuyecKkoe0 Mamepuaia npyu HAIU4uu OnUCaHuil
pabom, GKIOUANOWUX HEOOXOOUMble MeOpemuiecKue CEeO0eHUsi Ul CCbLIKU HA KOHKpemHbvle
yuebHble uz0anus, cooepicauyue IMu c6e0eHUs.

Ocnosanuem 0151 NPosedeHusi 1aOOPAMOPHbIX 3AHAMUL N0 OUCYUNTUHE SAGIAIOMCA: -
npocpamma yueoHou OUCYUNIUHBL, - PACNUCAHUE Y4eOHbIX 3aHAMUI.

Jlabopamopmvie 3ansamus 001HCHbI NPOBOOUMBCS 8 CNEYUATUSUPOBAHHBIX 1ADOPAMOPUSIX,
COOMBEMCMBYIOWUX CAHUMAPHO-CUSUECHUYECKUM HOPMAM, mMpebo8aHusm 0e30nacHocmu u
MEeXHUYEeCKOU dCmemuxe.

Konuuecmso 060opyodosanmvix 1a60pamopusix mecm OO0JHCHO Oblmb HEe0OX00UMbIM 0.5
docmudiceHUss NOCMAasIeHHbIX Yyeiel 00yyeHus u 00CmMamoyHuIM Ol 0becneyeHus 00yuaemvim
YCnosutl Komgpopmuocmu.

Bo epems nabopamopmwix 3anamuil 00adCHbL COONOOAMBCA NOPAOOK U OUCYUNIUHA 8
cOOmeemcmaul ¢ NPAsUIAMU NOJIb30BAHUS OAHHOU 1AOOPAMOPUL.

Mamepuanvnoe obecneuenue OONHCHO COOMBEMCMBOBAMb COBPEMEHHOMY VYPOGHIO
npo6edeHUs IKChePUMEHMA 8 OAHHOU OMPACIU HAYKU U MEXHUKU.

Jlabopamopuvie 3anamusi 00aJNCHbLI ObiMb 0bOecneuenvl 8 O00CMAMOYHOM OObeme
HeoOX00UMbIMU —~ MEeMOOUYeCKUMU — MAMepuanamu,  BKIOYAWUMY 8  cebs  KOMNIeKm
MemoouyecKux yKa3anuil K Yukiy 1abopamopruix pabom no oanuou oucyuniune. Memoouueckue
VKa3anus K 1a0opamopHot pabome CysiHcam pyKogooOCmeoMm 0 npenooasamelieli u CmyoeHmos.

Honnomouuss u omeemcmeeHHOCHb  NPOPECCOPCKO-NPen0dasamebeko20  Cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOLL OP2aHU3Yemcs 1ab0pamopHoe 3ansamue:

3asedyrowuii kaghedpoii Hecem omeemcmeeHHOCMb 3a Hadledxcaujee QYHKYUOHUPOBAHUE
nabopamopuu u Kaopoeoe obecneuenue 1a00paAmopHbIX 3AHAMULL.

Ilpenooasamens, KOmMopomy ROPYHEeHO NposedeHue YUKIa J1aOOpamopHbiX 3aHsmull,
Hecem OMBemCcmeeHHOCMb 3d CBOEBPEMEHHYI0 N00AY) 3dA60K HA MAMePUaibHoe U Kaopogoe
obecneuenue 3aHAMUL, A MAKI’Ce 34 OPLAHUAYUIO VKAZAHHLIX 3AHAMUL 8 COOMBEMCMEUU ¢
mpebosanuamMu  OeUCmEYIouWuUx HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXCA K COOEPIHCAHUIO
3auaAmMull U MemoouKe ux npoeeoeHUs.

Ilpenooasamenv umeem npaso onpedensimv cooepircanue J1abopamopHulx pabom,
8b10UPaAMb Memoobl U CPeOCmsead Nposedenus 1ad0pamopHbiX UCCIe008aHUl, Haubojee NOJIHO
omeeuaroujue ux 0CoOOEHHOCMAM U 0becneuusarouie 8biCOKoe Kaiecmao yueOHo2o npoyecca.

Ilpenooasamenv opmupyem pybedicHble U umo2osvle pesyibmamsl (Peumunei)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1AO0PAMOPHLIX pabom.

Ilpasa, omeemcmeeHHOCMb U 00A3AHHOCMU CIYOEHMA.

Ha nabopamopnom 3anamuu cmyoenm umeem npaso 3adasams npenooasamento u (uiu)
3aseodyrowemy nabopamopuetl ONPOCbl N0 COOEPHCAHUIO U MEeMOOUKe GbINOJHEHUs. pabombl U
mpebosames omeema no cyujecmay oopawenus. Omeem npenooasamelisi 00HCeH 0becneyusams
8bINOJIHEHUE CMYOeHMOM pabombl 6 meyeHue 3aHAMuUsA 8 NOIHOM 00beme U C HAONeHCAUUM
KAYecmeoM, 02080PEHHbIM 8 MEMOOUUECKUX YKA3ZAHUSX NO NPOBEOeHUI0 1aD0pamopHbIX pabom.

Cmyoenm umeem npaso Ha GblNOIHEHUe 1aOOPAMOPHOL padbomvl NO OPUSUHANLHOU
MemooukKe ¢ coenacusi npenooasamesisi U no0 €20 HAO30poM - Npu 6e3YCI08HOM COON0OeHUU
mpebosaHuil 6e30nacHocmu.

Cmyoenm umeem npaso BbINOIHUMb AAOOPAMOPHYIO pAbOmMy, NPONYWEHHVIO NO
Y8adjcumenbHol npuyuHe, 8 4acwl, CO2NACOBAHHbIE C NPEeNnooasamesnem.

Cmyoenm o00s3an npubvimv Ha 1aOOPAMOPHOE 3aAHAMUE BOBPEMS, YCHMAHOBIEHHOEe
pacnucanuem, u ¢ HeobXo00UMoU npedsapumenvHou nod2omoskoil. K evinonnenuro nabopamopnoii
pabomuvl 0ONYCKAOMCcsL CMyOeHmbvl, NOOmMeepousuiue 20MOBHOCMb 6 00veme mpebosaHull,
cooeparcaumuxcs 8 MemooudecKux YKA3aHusax K 1abopamopHou pabome u (uiu) 8 YCMHbIX



npeosapumenbHulX YKA3anuax npenooaeamens. Jlabopamopnoe 3aumamue cocmoum —u3
CLe0YIOWUX dIeMEHMO8: 8600HASL YACb, OCHOBHASL U 3AKIIOYUMETbHASL.

Bsoonas uacmo obecneuusaem no02omosKy cmyoeHmos K 6blNOJIHEHUI0 3a0aHUL pabomul.
B ee cocmas eéxoosam: - gopmyrupoeka memvl, yeau u 3a0ay 3aHsAmMusi, 0OOCHOBAHUE €20
HAUUMOCIU 8 NPOPECCUOHANLHOU NOO20MOBKe CMYOEeHMO8; - U3N0NCEHUEe MeopemuieckKux
OCHO8 pabomvl,; -XapaKmepucmuKa cocmasa u 0cobenHocmetl 3a0anutl pabomol U 0OvACHEHUE
Memo008 (cnoco608, npuemos) ux 6bINOIHEHUs, - XAPAKMePUCMUKa mpebosanutl K pe3yibmamy
pabomol; - UHCMPYKMAIC NO MeXHUKe Oe30nacHOCmu npu SKCRIYAMayuu mexHuiecKux cpeocms;
- npoeepka 20MOBHOCMU CMYOEHMO8 6bINOJIHAMb 3A0AHUSL pabomvl, - YKA3AHUA NO
CAMOKOHMPOTIIO Pe3YIbMamos GblNOJHEeHUS 3A0AHULL CIYOeHMAaMU.

OcnosHas yacme KIOYAem NPoyecc 8bINOIHEeHUs 1a00pamopHol pabomel, 0gopmieHue
omuema u e2o 3awumy. OHa Modcem COnpoBONcOAMbCsi OONOTHUMENbHLIMU PA3LACHEHUAMU NO
X00y pabomul, ycmpaneHuem mpyoHocmell npu ee 8blNOJIHEHUU, MeKYWUM KOHMPOJeM U OYeHKOU
PE3YIbMamos 0moeibHbIX CYyOeHmOo8, OMEEmamiu Ha 60NPOCHL CMYOeHmo8s. Bozmooicno npobroe
8bINOJIHEHUE 3A0aHUs(ULl) NOO PYKOBOOCMBOM NPenooasamelis.

3axnouumenvHasn yacmos cooepaicum: - noosedeHue oouUx Umo2o8 3aHsAmus, - OYeHK)y
pe3yrbmamos pabomuvl 0OmMOenbHbIX CMYOEHMOo8, - OMEembl Ha BONPOCHl CIYOEHMO8, - 8bLOAYY
PEKOMeHOayull no YCMpAaHeHuio npobenos 8 cucmeme 3HAHUNL U YMEHUU CHMYOeHmos, No
VAYUWEHUIO pe3yIbmamos pabomul, - cOOp OmMyemos8 CmyoeHmos 0. NPOGepKU, U3N0NHCEHUe
Cc8e0eHUll, Kacarouuxcs no020mMoeKU K 8bINOJHEHUIO clledyiowell pabomul.

Beoonas u 3axntouumenvras uacmu 1a00pamopHo20 3aHAMUsL NPOBOOAMC PPOHMATLHO.
OcHosHast 4acmv ModHCem GbINOHAMbCA UHOUBUOYALLHO UIU KOJIEKMUBHO (8 3A8UCUMOCTIU OM
¢opmbl opeanuzayuu 3aHAMUSL).

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe

B xo00e nabopamopnuvix 3anamuii cmyoenmul 8e0ym HeoOXo0uMbvle 3anUcC, COCMasisitom
(no mpebosanuio npenodasameis) umo2o8ulil nucbmenHwlil omuem. Ha nepeom 3ansmuu yuxia
J1abopamopHeix pabom npenoodasameinb 00AHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCABIEHUIO
u ogopmnenuro omuemos ¢ yeavblo obecneueHus eouHoobpasus. B 3asucumocmu om
ocobeHHoCcmell Yukia 1aO0pamopHblX 3AHAMUL OMYem COCMABIAeMcs KA#CObIM CHYOeHmoM
UHOUBUOYATILHO, TUOO 00WULL omyem - NO02PYNNOU U3 2-3 CMy0eHmos.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJabopaTopHOU padoTe

Ilo oxonyanuu nabopamopHou pabomvl cmyoeHmvl 0053aHbL NPEOCmAaAsUmMs Omyem
npenooasamento 0. NPosepKu ¢ nociedyoujell 3awumotl. Ilo coenacosanuto ¢ npenooagamenem
oonyckaemcst npedcmasienue K 3awume omuema o JAaOOpamopHou pabome 60 8pems
crnedyroweco 1abopamopHo20 3auMAmus UIU 8 UHOUBUOYATbHbIE CPOKU, 02080PEHHblE C
npenooasamenem. /fonyckaemcs no co2iaco8anuio ¢ npenooasamenem npedcmasiims Omyen o
1abopamopHotl pabome 8 IeKMPOHHOM 8ude. B konye nabopamoproco 3ansamus npenooasameins
oyeHusaem pabomy cmyoeHma nymem nposepKu omyema u (Uiu) e2o 3auumsl (cobecedosans).

Cmyoenm Hecem omeemcmeenHOCmy.:

- 3a NPonycK 1a60pamopHoO20 3aHAMUA NO HEYB8AHCUMENbHOU NPUYUHE,

- Heno020moBeHHOCMb K 1a00pamopHou pabome;

- Hec80e8peMeHHYI0 cOayy omuemos o 1abopamopHoll pabome U ux 3aujumy;

- nOpYY UMYWeCcmaa U HaHeceHue MamepuaibHo2o ywepba 1abopamopuu

Kpumepusamu oyenxu codepicanus 1a60pamopro2o 3auamus AGNAI0MCA.

- coomeemcmeue memvl U COOEPAHCAHUS 3AHAMUL  NpocpamMme  OUCYUNTUHDI,
memamuyecKkomy

- YeMmKOCMb, ACHOCMb Yelu U 3a0ay 3aHAMUs,

- opeanuyeckoe eOUHCmMeo meopuu U NPAKMuKu Npu peuleHuy KOHKpemHuix 3a0ay;

- MOYHOCHb U OOCMOBEPHOCHb NPUBEOEHHOU UHPOPpMAYUL;

- ompasicerue cO8PEeMEHHO20 YPOBHs pA36UMUS HAYKU, NPOU3B0OCMEA, MEXHUKU,

- npogheccuoHanbHas HANPasIeHHOCHb 3aHAMUSL,




- CO2NIACOBAHHOCMb  3A0AHULL ¢ cooepicanuem Opyeux ¢Gopm ayoumopHou u
CAMOCMOSMENbHOU pabomul CmMyO0eHmos;

- peanuzayusi GHYmMpu npeoMemHbIX U MeNC NPeOMEemHbIX Ces3ell

MeTtoauueckue ykazaHus [0 MPOXOKACHUIO JTa0OpAaTOPHBIX pabOT UMEIOTCS B U3JaHHOM
BUJE, a TaKke B BHUAC DOJICKTPOHHBIX pecypcoB Oubmmoreku I['YAIIL, cucremer LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Meronuveckue yKa3aHus AJs1 00yJaIOUIMXCS 110 MPOX0XKIECHUIO CAMOCTOSITEILHOM
paboThI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON padOThI, OOYUYAIOIIUIICS BBIOTHSIET paboTy 1Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

Jia obywarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
nenecooOpasHoe MIaHupoBaHuE pabouero BpEMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HAaBbIKM B YCBOCHHHM W CHCTEMAaTH3allMd MPHOOpPETaeMbIX 3HAHUM, 00ECIeYMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIepUOJ OOyUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKA TTOBBIIICHHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4e0HO-METOIUYECKUN MaTepHal 1Mo TUCIHILIINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00y4aromuxcs
1o 3a04HOU (hopme oOyueHus).

CamocrosTenbpHas padoTa CTYJICHTaMH BBIMOJHSACTCS C HCIIOJB30BAaHHEM IMPE3CHTALUU K
JICKITUSM, METONYECKHX TTocoowmii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?id=8649), yueOHUKOB CcrHCKa JUTEPATyphl, PECYpPCOB
WMHTEepHET TaHHOTO MOYJIA

11.6. Meronuveckne ykKazaHus i1 OOYYAIOMIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yy4aroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUINHBI.

11.7. Meronuveckue yKazaHus Uil 00yYarOIIUXCs 1O MPOXO0XKICHUIO MTPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  arrecranus  OOydyarOIIUXCS — MpPEAyCMaTpUBaeT  OICHUBAHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHUIUIMHE. OHa BKIIOYAET B
ce0s:

— 9K3aMeH — ¢opMa OLEHKH 3HAHUH, MOJYYSHHBIX 00YUAIOIIUMCS B IPOIIECCE U3YUCHHS
BCEH JIUCIUTUTMHBI WIIA €€ YaCTH, HABBIKOB CAMOCTOSTEILHOM pabOThl, CIIOCOOHOCTH MPUMEHSTh
nux JaJjis peIHeHI/ISI HpaKTI/I'-IeCKI/IX 3a1a4. 9K3aMeH, KaK HpaBI/IHO, HpOBO]II/ITCﬂ B HepI/IO,H
9K3aMEHAIIMOHHON CECCHUU M 3aBEpIIAeTCsl aTTECTAIlMOHHON OICHKOH «OTIMYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLIEHKU 3HAHUM, MMOJIYUSHHBIX OOYUYAIONIMMCS B XOJI€ M3yUYCHHUS
y4eOHOM TUCIUILTUHBI B IIEJIOM HJTH TPOMEXYTOUYHas (10 OKOHUAHHH CEMECTpa) OIICHKA 3HAHUMN
00yJaroIuMCs TI0 OT/EIBHBIM pa3jeiiaM JUCIHUILUINHBI ¢ aTTECTAIIMOHHON OIEHKOW «3au4TeHO)
WJIN «HE 3a4TEHOY.



— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (GopMa OLEHKM 3HaHUM, IOJy4YeHHBIX
00yJaroIIMMCS TP U3YYEeHUH AUCLHIUIMHBI, IPH BBIIOJIHEHHH KYPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHO», «XOPOLIO», KyJOBIECTBOPUTEIBHOY, HEYJOBICTBOPHTEIHEHOY.

Cucmema oyenok npu NPoBeOeHUU NPOMEN’CYMOYHOU aAMmMecmayuy OCyuecmsisiemcs 6

coomeemcmeuu ¢ mpeboganuamu Ilonoxcenuti «O mekyujem KOHmMpone YCneeaemocmu u
npomedcymounoi ammecmayuu cmyoenmos I'VAIL, obyuarowuxcs no npocpammwvl 8vicuieco
obpazosanusy u «O MOOYIbHO-PEMUH2080L CUCmeMe OYeHKU Kauecmeda yuyeOHOU pabomul
cmyoenmog 6 I'VAII».

Ilpomedsxcymounas ammecmayus Rpo8oOUMCcs O/ OYEHUBAHUSL NPOMENHCYMOUHBIX Pe3YIbMamos
00yyYeHuss 8 mom cayuae, Koe0a OUCYUNIUHA U3VHAEMC HECKOIbKO Nepuooos obyuenus, u npu
9MOM ee uzyueHue He 3a6epuleHo, U Y4eOHblll NIaH 00pa308amenbHol NPOPAMMbL, GKIIOUAIOUWUL
OaHHYI0  OUCYUNIUHY,  npedycmampuedem NpPOBeOeHUe  HeCKONbKUX — NPOMENCYMOYHBIX
ammecmayuil.

Ilpomesicymounas ammecmayus npo8oOuUmcs 01 OYEHUBAHUS OKOHUAMENbHbIX pe3ylbmamos
00yuenus 8 mom ciyiae, K020a uzyueHue OUCYUNIUHbL 3a6ePULEHO, U OKOHUAMENbHAS OYeHKd NO
oucyuniune 8vlcmasisiemcss 6 Kouye usydenus oucyuniunsvl. OKOHUamMenbHAs OYeHKA No
OUCYUnIUHe paccuumsl8aemcsi Kak OYyeHKa nocieoHe2o cemecmpa U YKazol8aemcsi 6 NPUioNceHuu
K QOKyMeHmy 06 00paz08anuu u 0 K8aiupuxkayuu.

Ipu peanuzayuu mooyneti 0onyckaemcs ammecmayus no Mooyio 8 yeiom (be3 niaHupoaHus.
KAKoUu-1u60 opmbl NPOMENCYMOYHOU ammecmayuy Oas KAHO020 KOMNOHEHMA MO0V
OMOEeNbHO) CO2NACHO YUeOHOMY NIAH).

Pezynomamer npomesicymounou ammecmayuu 00yuaowuxcsa, a maxice NpeonodNiCceHUus no
NOBbILEHUIO Kauecmed ux MNO020MOBKU BbIHOCAMCA Ha o00cydcoeHue 3acedanutl Kagheop,
cosewjanuti 0ekanos, YueHvlx cosemos Gakyromemos, @uiuanos u Yuenmoco coeema
VHU8epcumema.

Heyooenemseopumenvuvie pe3ynbmamvl NpOMENCYMOYHOU ammecmayuu 00y4anuiecocs no
OOHOU UNU HECKONbKUM — OUCYUNTUHAM  (MOOYIISIM, NPAKMUKAM) UAU  HENPOXOAHCOeHUe
NPOMEdNCYMOyYHOU ammecmayuu  (HesaeKa) npu  OmCYmcmeuu  Y8ariCUumenbHvlX NpPUYUH
NPUSHAIOMCS AKAOeMUYECKOL 3A00IHCEHHOCMBIO.

Ilocnedosamenvrocms npogedeHUs NPOMENCYMOYHOL AMMeCmayuu.

e [IpemonaBaTens HE MEHEE YeM 3a TPHU JHS JI0 MPOBEACHUS MPOMEKYTOYHOH aTTeCTAI[HH
UHPOPMHpYET 00yJaroIuxcs O crocobe MPOBEACHUs MPOMEKYTOUHOW aTTecTaluu (K
OpUMeEpPYy, CCBUIKY Ha OHJIaWH-KOH(EpPEeHLUIO0 [UId MpPOBEACHUS MPOMEKYTOUHOM
aTTecTaluy o0yJaroIuxcs), Ha3HaYeHHue ayAuTOPUH.

o [IpemonaBaTens 3apaHee 3arpykaeT BapUaHTHI 33JaHUH JIJISl TPYIIIIBI B INYHBIC KAOMHETHI
(pro.guap.ru)

e [IpermonmaBaTens, WCHONB3ys OSK3aMECHAIIMOHHBIE OWJIETHI, MPOBOJUT ATTECTAIIHIO
o0ydJaronmxcs

e [IpemonaBaTens GOPMHUPYET HTOTOBBIE PE3YIHTATHI IIPOMEKYTOYHON aTTECTAIINH.

e PesynbTaThl aBTOMATHYECKH TMEPEHOCATCS B BEIOMOCTh U 3aUETHYIO KHHXKKY
oOyuatorerocs.

e OOyuarouuiics 3HaKOMHUTCS C BHICTABJICHHOMN OLEHKOW B 3a4€THON KHUKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHEceHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
N3MCHCHMSA

ConeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit






