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AHHOTaUs

Jucuunnuna «VHTemeKkTyallbHble CUCTEMbD» BXOJIUT B 00pa3oBaTelIbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHWsi — TMporpaMMmy OakalaBpuara IO HAMPABJICHUIO MOATOTOBKH/
crenpanbHocTH 12.03.01 «lIpubGopocTpoeHne» HaNpaBICHHOCTH «ABHAIMOHHBIC MPUOOPHI U
U3MEPUTEIIbHO-BBIUMCIIUTENIbHBIE KOMILIEKCH». JlucuumuimHa peanusyercs kapeapoin «Nel2y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[IK-6 «['0TOBHOCTHh MCHOJIB30BAaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOTO
MHTEJJIEKTa B TIOCIeAYIONIeH MpodeccnoHaIbHOM e TEIbHOCTH

Conepxanuve AUCIUIUIMHBI OXBAaTHIBAET KPYTI BOIPOCOB, CBSI3AHHBIX C COBPEMEHHBIMH
TEHJCHUUAMHU U NEPCHEKTUBAMM Pa3BUTHS METOJOB MCKYCCTBEHHOTO WMHTEJUIEKTA, MOJECISIMU
NpEACTABICHUS 3HAHWM, METOJAbl OMNEPUPOBAHUS HMMH, C METOJAMHU PEIICHUS CIIOKHBIX
TpyaHOOpMaTU3yeMbIX 3a/ay, CO CTPYKTYpOll M HpUHUUIAMHU PabOThl SKCHEPTHBIX CHCTEM
(3C), HEMPOHHBIMU CETSIMH, METOJJAMHU MAIIUHHOTO O0YYCHHUS.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue (GopMbl OpraHu3aluu
y4eOHOro TIpoIecca: JICKIUH, JIA0OpaTOpHBIC pPadOThI, MPAKTHUECKUE 3aHITHS, CEMHHAPBI,
camocTosTeNbHas paboTa 00yJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenogaBaHus JUCITUTUTMHBI

]_[CJ'IBI-O ABJCTCA IIOJTYYCHHE 6aKaﬂaBpaMI/I BBIIICHA3BAHHOI'O HAIIPaBJICHHUA IIOATOTOBKHU
HaBBIKOB, HGO6XOI[I/IMBIX JId y9aCTHA B IIPOCKTAX CO3JaHHA MHTCIIICKTYAJIbHBIX CUCTEM (I/IC)

1.2. JlucumniuHa BXOAWT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4aCTHUKaMHU
00pa3oBaTeNBbHBIX OTHOIICHHH, 00pa30BaTEeNILHOI MPOrpaMMBbl BBICILIET0 0Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pesynbTratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOYYaroIuiics JOJDKEH 00JanaTh CIelyonMU
KOMIIETEHIIMSIMU MM UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEACHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHIUKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HanuMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUU

[IK-6.3.1 3HaeT coBpeMEeHHbIE TEXHOJIOTHH
HOCTPOEHHUS CUCTEM UCKYCCTBEHHOI'O MHTEJIEKTA
B YCIIOBHSIX HEOMNPEIEIEHHOCTH, OCHOBHBIE
MOJIEJIH, ITOPUTMbI U METO]Ibl HEYETKOU JIOTUKH,
a Taioke 6a30BbIe MOJIETTN HEMPOHHOM CETH,
KOTOpBIE MOT'YT OBITh UCIIOJIb30BAHBI IIPU
(hopManm3anuu peneHui NPUKIaAHbIX 33124
[1K-6.3.2 3HaeT TeopeTH4eCcKre OCHOBBI U MOJENN
MPEICTABICHUS 3HAHUW, TEXHOJIOTUU MTOCTPOCHUS
9KCIIEPTHBIX CUCTEM, OCHOBAHHBIX Ha MIPaBHIIaxX
[1K-6.3.3 3HaeT mocTaHOBKY MpobieM
MaTeMaTHYeCKOro ¥ HHPOPMAIIMOHHOTO
MOJIEJIMPOBAHUS CIOKHBIX CUCTEM

IK-6 Torosnocts, [TIK-6.Y.1 ymeer paboTaTh Ha COBPEMEHHOM

UCIIOJIb30BAaTh .

SHAHIE OCHOBHLIX BBIUMCITUTENFHON TEXHUKE

METOIOB [TIK-6.Y.2 ymeer pa3zpabaTsiBaTh
[TpodeccuonanpHble UH(GOPMaIMOHHOE U TEXHHYECKOe O0ecTieueHue

HCKYCCTBCHHOI'O

KOMIIETEHIIUH MHTEJUIEKTYaJIbHBIX CUCTEM 00pabOTKH
UHTEJUIEKTa B
nH(pOpMaLIUY U yIIpaBJIEHUS

HOCIETYIOLEH .
AYIOT . | IIK-6.Y.3 ymeer BbIOMpaTh, HCXOAS U3 YCIOBUM
npodeccuoHaIbHON .
3a/1a4M, MOJIETH, aJITOPUTMBI U METO/1bI HEUETKOMN
JeSITEIIbHOCTH

JIOTHKH, a TAKXKE MOJIETIN HEMPOHHOM CeTH AJis
(hopmanu3anuy peleHni MPUKIaIHBIX 3a/1a4
[IK-6.Y .4 ymeer co3naBath MOJIEIN
MPEACTABICHUS 3HAHUM JIJIST CUCTEM
HMCKYCCTBEHHOTO MHTEJJIEKTA B YCIOBUSIX
HEOMPEIeIEHHOCTH Ha OCHOBE MCIIOIh30BAHMS
HEUYETKOI'0 JIOTUYECKOT0 BHIBOJA

[IK-6.Y.5 yMeeT miaHupoBaTh MpoLEece
MOJIETTUPOBAHUS U BBIYUCIUTEIHHOTO
IKCTIEPUMEHTA

TIK-6.B.1 Bnageer HaBBIKAMU CO3JaHUS
MIPOTPAMMHO-TEXHUUECKHUX CPEACTB
WHTEJUIEKTYaJIbHBIX CUCTEM YIPaBICHUS




[1K-6.B.2 Bnageer HaBbIKaMHU U TpUEMAMU
HpOBCIIGHI/ISI KOMHBIOTepHOFO MOI[CJII/IpOBaHI/ISI
WHTEJUICKTYaJIbHBIX CHCTEM C HUCIIOIb30BAaHHEM
CHEIMATM3UPOBAHHOTO SI3bIKA
IpOrpaMMHUPOBAHUS

1IK-6.B.3 BirageeT MeTOIaMU IIOCTAHOBKH 33,124
1 00pabOTKH pe3yabTaTOB KOMITHIOTEPHOTO
MOJICJIMPOBAHUS

2. Mecro nucuurnHbl B cTpykType OI1

JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
NP U3YYCHHUH CIICIYIOIINX AUCIIUTLINH:

- «BpIcmas maremartukay, - «MHbopmaTrkay,

— 3HaHWA, MOJIYYCHHBIC MPU W3YYCHUM MaTepualia JAaHHOW AWCIHILTUHBI, UMEIOT KaK
CaMOCTOSITEIILHOE 3HAYCHUE, TAK M MOT'YT HCIIOJIH30BATHCS MPU U3YUECHUU IPYTUX JUCIUILINH:
- «CHCTEMHBIA aHAJIN3 B IPHOOPOCTPOCHUI,
- «KoMIniekcrpoBanue HHGOPMAIIMOHHO-U3MEPUTENLHBIX YCTPOHCTBY,
- «MeTtoap! HU(PPOBOI 00Pa0OTKU M3MEPUTEIBLHON HHGMOPMALIUNY.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHble 00 oOmeM oO0beMe IUCHUIUIMHBI, TPYIOEMKOCTH OT/AEIBHBIX BHIOB y4eOHOMN
paboTHI 110 AUCUHUIUIMHE (M paCIpeeIeHHE 3TOM TPYI0EMKOCTH [0 CEMECTPaM) MPEACTABIEHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITTHBI

TpynoemkocTs Mo
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmp OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu 8 8
AyoumopHhuie 3anamus, BCETO 4ac. 12 12
B TOM YHCIIE:
nexum (JI), (gac) 4 4
npakTuyeckue/cemunapckue 3anstus  (I113), 4 4
(dac)
naboparopusie pabotsl (JIP), (dac) 4 4
KypcoBoil npoekT (padota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 96 96
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3amen (3auer, udd. 3auy, dd. Hudd. 3au.
K3 F*) 3au.

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TabIuUIIE 3.

Ta6muma 3 — Pa3aensl, TeMbl IUCIUIUIAHBI, KX TPYI0EMKOCTh




Paznensl, TEMBI TUCIUITIIMHBL Jexumn | 113 (C3)| - JIP KII CPC
’ (gac) (uac) (gac) (gac) (gac)
Cemectp 6
Pazgen 1. 2 2 32
Pasznen 2. 2 1 2 32
Paznen 3. 1 2 32
Paznen 4.
Paznen 5.
Paznen 6.
Paznen 7.
Htoro B cemectpe: 4 4 4 96
Hroro 4 4 4 0 96

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep

paziena Hazpanue u COACPIKAHUC pa3acCiIOB U TEM JICKIIHMOHHBIX 3aHATUH

Beenenne | I[Ipenmer "HHTemnekTyanbHble CUCTEMBI'. AKTyalbHOCTb, 3a/layd, COACpKAHHE W
CTPYKTYpPHO-JIOTHYECKasi CXeMa Kypca.

Paznen 1 | Ilonarue wuckycctBeHHoro unremiekra (MHW). Ilpenmer uccnenoBaHMs M OCHOBHBIE
HampaslieHus: ucciaeaoBaHuid B oOnactu WM. Otambl pa3sBUTHS HMHTEIUIEKTYalIbHBIX
cucreM (MC). OcHoBHBIE HallpaBiIeHHsI pa3BUTHs uccienoBanuii B oonactu UC.
TpanuuMOHHBIE HAaNPABJICHHUS W PEUTUHI COBPEMEHHBIX HANPABICHUW HCCIEIOBAHMI B
obmactu MC. BHenpenue cucreM MAIIMHHOTO OOYYEHHUS B «OTpaciu»: KIIOUEBbIE
npumepsl ucnonb3osanus MU B otpacnu (keiicel). Kpusas ['apTHepa.

Cuctembl mpencraBieHuss 3HaHuil. OTinuMe 3HaHMKW OT JaHHBIX. Kiaccuduxanus
3Hanuil. baza 3nanwmii (b3). M3Bneuenue 3nanuil. MHTEerpanus 3HaHuidl. TexHOJIOTUH
MaHunynupoBanus 3HaHuAMU (TM3), sa3biku npencrasienus 3HaHuil (SI13). TlonsTue
HKCTEHCHOHAJ M MHTEHCHOHAJ 3HaHUM M cooTBeTcTByroUMEe UM 4yactu B b3. Ilpumepsl.
Monenu npeacrasienus 3nanuii (MI13), ux knaccupukays.

Pasnen 2 | Maremarnueckue ocHoBbl MII3.

[Mousitue dopmanbhoit cuctembl (DC).Jlormueckune MII3. OCHOBBI HCUHCICHHS
npeaukatoB (UI1) nepsoro nopsinka. U1 kak @C. Mcnonb3oBaHue KBaHTOPOB OOIIHOCTH
u cymectBoBaHus. OOmactu aeicTtBus KkBaHTOpOB. (CBOOOMHBIE H  CBSI3aHHBIE
nepemMeHHble. MHTEpnperanys BbICKa3bIBAHUM, COJEp KalMX KBaHTOpPbI. Iloaroroska k
aBTOMaTH3aluu 00pabOTKMU BbIpakeHHH mnpenukatHoil joruku. KmaysanbHas ¢opma.
Jlormueckuii BIBOA. ABTOMaTHUECKOE J10KA3aTeIbCTBO TeopeM. [Ipouenypa pesomonun.

OCHOBHBIE TTOJIOKEHUS HEUETKOM JIOTUKH. [IpencraBienne 3HaHNI U BBIBOJ B MOJEIISIX
HeueTKol noruku. Hederkoit MHOecTBO. Pazzudukanus. Jdedazzudukanus. Oynkuus
npuHauie)kHocTd.  Omepanuu  HaJg ~ HEYETKUMH  MHOXKECTBaMHU  (IepecedeHwue,
00beIMHEHNE, JOMOJIHEHUE, UMIUIMKaus). CHCTeMbl HEYETKOTO JIOTHYECKOTO BBIBOJA.




JIunreuctuueckas nepeMenHas. baza npasui. Beioa mo Mamuaanm.

Pa3nen 3

Cerenbie MII3 1 npoyKIIMOHHBIE CUCTEMBbI

CereBeie MII3.  Cemantuueckue ceru (CC). ITlomstue AKO wu ISA ccwiok.
OkcreHcuoHan W uHTeHcuoHan B CC. baszoBeie u BupTyanbHble oTHOlIeHHs B CC.
HocrouncrBa u Henocratku wmojeneid. @peitmossie MII3. Ilpumepsl omnucaHuil.
[IporodperiMbl 1 3K30(peiiMbl. DKCTEHCHOHAT MU MHTEHCHOHAN B (¢peiimoeix MII3.
Crpykrypa crnota B ¢peiimax. Omnepanuu Ha (periMax. J[OCTOMHCTBA M HEJOCTAaTKU
MOJIEJIEN.

[Iponykuuonnsie MII3. ®opmar mnpoaykuuu. IIpoxyknuonnsie cucremsl (IIC).
Nurepnperanusa koprexa B onucanuu 11C. Dkcrencuonan u uarencuonan I1C.
Mexanm3m pabotel [IC. Anroputm paboTsl uHTEpIperaropa. [Ipumep — moctpoeHue
OamrHM 3alaHHOM BBICOTHI. [IpsMON M OOpaTHBIM TOWCK HHTEpIpeTaTopa. Pexumbl
pabotel. HewmndopmupoBanHast crparerus. Bpibop u3 KOHMIMKTHOTO HaboOpa.
[Ipumenenue I1C.

3asaya 1MOMCKa B IPOCTPAHCTBE COCTOSIHUS. AJITOPUTMBI CJIENIOTO MOUCKA: B INIYOUHY U
mupuny. [Ipumepsl. Jlocrouncrsa u Hepocrarku MII3 B Buge 11C.

Pa3zmen 4

Buner C. Dxceneptabie cuctembl (C) kak pasHoBuaHOCTh MC
PaznoBunnoctn MC. EctectBenno-s3bikoBbie UC. Tlpumepsr T10. 3amaua ananuza Ha
TOHAJILHOCTh TekcTa. PekoMmennatenbHble cucteMbl. [logxon  kommabopaTUBHOM
¢wibTpanun. ['pad uaTEpECOB.
OkcnepTHbIe cucteMbl (DC).
Cxema u cocraB auHamuueckoil OC. Pexumbl padotel IC. VYnpasnenue B IC. [lonstue
Moy, obpasua. Onucanue 3TanoB paboThl UHTEpHpeTaTopa. Pa3BuTHe Kiaccuyeckoit
cxembl pabotsr DC.
Camocmosmenvnas paboma no npezeHmayuu
Metoapl pemienust cioxHbIX 3afad B OC. Meron peaykuuu. [IpuHIMN HanMeHbIINX
cBepuieHnid. Metoapl pemeHust cinoxHbix 3agad B OC. Ilouck B ¢axTopr30BaHHOM
pocTpaHcTBe. MeTo MOpOoXKAEHUS U TPOBEPKHU.
Metonel pemenust ciokHbiXx 3agad B OC. Ilouck B MepapXWYECKUMX MPOCTPAHCTBAX.
MerTtonbl pemienus cinoxHbIX 3a1a4d B JC. [louck B albTepHaTUBHBIX IPOCTPAHCTBAX.
Mertonpl pemienus cinoxkHbiX 3agad B OJC. IloHsATHE akTMBHON CHUCTEMBl MHEHUH WU
peBusuu MHEeHM. [Tpumep.

Paznen 5

Mammnanoe obydenue (Machine Learning ,ML). OcuoBuble mkonst ML. ML u
AutoML.
3amaun ML. IlpusnakoBoe omucanue o0bekTOB. IlocTaHoBka 3amaun OOy4yeHUS IO
IIpeLeIeHTaM.
Tunsl 3amau ML: xmaccudukanus, perpeccus, paHKupoBaHue. MHCTpyMEHTHI
KJIaccu(UKalUK: IMHEHHAs U JIOTUCTHYECKAs! perpeccusl.
Onenka kaudectBa kiaccupukanuu. Merpuku. mosHoTta, TouHocth, F1, ROC, AUC.
[Topor otceuenus. Omubku 1 u 2 pona.
Merton onopHbix BekTopoB (SVM). SnepHbiii Tprok.
Banunanuonnas u tecroBast Beioopka. Kpocc-panupanus. PaGora ¢ kareropuaibHbBIMU
MpU3HAKaMHU.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 - xosdduument
nerepMuHaIuy. JInuHelHas perpeccus, moJlMmHOMUaNbHas perpeccus.  IlepeoOyuenue u
peryasipusanus, rpednesas perpeccust, LASSO, Elastic Net.

Tunbsl MamuHHOrO OOYYEHMS: C Y4uTesleM, 0e3 yuuTels, C YaCTUYHBIM IpPUBJICUCHHEM
yuuTens, 00y4eHUe ¢ MOJKPENJICHUEM.




O6yuenue c¢ yuurteneM. OmmOKka OOy4deHHS, aJITOPUTM OOPATHOTO PacCHpOCTPaHEHUS

OIIINOKH.

O6yuenue 0e3 yuurens. KiacTtepHblii aHanu3, OCHOBHBIC TMOHATHA. Mmes

COpeBHOBaTENIbHOrO 00yueHus (aroputm SOM).

AJTOpUTMBI KJTacTepu3aluu 1 ux kiaccudukamus. CpaBHenue Meto10B. Kimactepuszanusi.

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

Ausroput™  K-Ommkaiimmmx — coceieil, 3Tarbl, METPHUKH, IPOCTOEC M B3BEIICHHOTO

roJIOCOBAaHUE

MeTtpuku kauecTBa KiacTepusaluy (BHEIIHUE U BHYTpeHHHE). [IpuMepsl MmeTpuk
MeTtoapl 00ydeHHUsl HA OCHOBE MHIAYKLIMH IIPAaBUIL.

3anava kiaccuUKalm, acCCOLUUAINH, MTOCIeI0BaTeNIbHbIE A0IOHBDI.

Jlornueckue aaropuTMbl KIACCH(HUKAIMKM, OCHOBAHHBIE HAa MPUMEHEHHH PEUIArOIInX

JepeBbEB. DJeMEHThl jepeBa pemieHuil. [lpumep aepeBa pemieHuil npu OGaHKOBCKOM

kpenutoBanuu. AusroputM CART Ounaphoi knaccudukanuu. Ilpomecc moctpoeHus

nepesa pemienuil. Kputepuu pasznenenus ysna: uHGOpMalUOHHBIN BeIMTphINI. Kpurepuit

pacmemienust Gini mpu BeIOOpe aTprOyTOB.

AHcam0bnipoBaHue B 3a7auax kiaccupukanuu. Paznooopasue. Llenb, ocHOBHBIE MOIEH

(cTekKuHT, OYCTHHT). AHCAMOIH PEIIAloNUX JEPEeBbEB: CIyYallHBINA Jiec, TPaJUCHTHBIMI

OyCTHUHT.

AcconmatuBHble mTpaBwia (association rules). Ilommepkka ©HaGopa u mpaBuia.

JlocToBepHOCTH NpaBwia. [ paHHUIIBI TOAIEPKKU

AnroputM APriori, aTamsl, IpumMep padOTHL.

[TocnenoBarensubie mabnonbl (sequential patterns). OcHoBHbie moHsTUA. [logmepxka

nocienoBarenbHocTy. [llaru anropurma AprioriAll, mpumep paboThL.

UckycctBennsie Heifponnsie cetu (MHC).
buonornuecknii M UCKyCCTBEHHBIM HEHpOH. Ilpumep pacdera BbIXOJAa HEHUPOHA.
Knaccupukanms MHC. HMHC npsmoro pacnpoctpanenus. Ilepuentpon. Ilpumepsr
onHocnoitHoi u MmHorocnoiHoit MHC. Ilpumep pacuera Beixoga MHC.
Pexyppentnsie  MHC. Cxema xmaccuyeckoir RNN. Cxema ceru Xondwumima.
Pexyppentasie MHC. Cxema u ontucanue padotsl LSTM.
NHC paguanbHo-6a30BbIX GyHKUu. Cxema. [Tpumep RBF.
Cetu u kaptel Koxonena. buonornueckast muHTepripeTaius.
BepositHocTHBIE Mogenu, oOmacte npumeHeHus. baitecoBckas cetb (BC). 3amaua
oOyueHus napameTpoB pacrnpeneneHuil. TpakroBka ¢popmynsl baiieca. Ilytu ynporuienus
bC. HariBHblii 6afiecoBCKHiA Ki1acCH(PUKATOP.

Pasnen 6

I'ny6okoe ooyuenue (Deep Learning, DL).

I'nybokue MHC (DNN). Pabora ¢ n300pakeHUSIMH C MOMOIIBI0 HEHPOHHBIX CETEH.
Cseprounas UHC (CNN). Oneparnuu cBepTok, max-pooling. [TomynspHbie apXUTEKTYpBbI
cBepTouHbIX HelpoHHbIX ceteii: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'my6okne MHC (DNN). I'enepatuBno - coctszatenbhble cetd (GAN), cxema, pabora
reHeparopa 1 JUCKpUMHUHATOPA.
DL B cersix cCO MHOTUMH CKPBITBIMHU CIOSIMH. [IpeojojieHre HEIOCTaTKOB ajlropuTMa
00paTHOTO PACIPOCTPAHEHHUS.
[penobOyyenue ¢ orpannveHHoi ManmHoi bombsivana (RBM). T'myGokue cetn noBepusi.
[Ipumep apXUTEKTYpHI.
[TpenoOyvenne ¢ aBTOKOAMPOBINUKaMU. [IprMep apXUTEKTYpHI.

[lepcnexTuBHbIE HanpaBaeHus B DL.
Tpancdepnoe ooyuenue (TO). Jomennas agantaius (DA). [Ipumepsr.
WukpemenTHoe oOyueHue. 3a1aya yMEHbIICHUsT pazMepHocTU. OOepTOUHbIE METO0B Ha
ocHoe SVM.

O6yuenne c¢ moakperuienneM(RL). Mnen momxoma RL. Tlomstust arenTa, cpensl,




COCTOSIHMS, JeHcTBUM W Harpaabl. OyHkums mneHHoctu coctosHus (Value function) u
¢ynkuus kadectBa aerictBus (Q- funtion). OnTtumuzamus cTpaterud C TOMOIIBIO
MaKCUMU3auK (YHKIIUH IIEHHOCTH W KadecTBa. Q-oOydenwe. ['mybokoe oOyueHue c
noakperieaneM. Deep Q-Networks, Actor-critic.

Obpabomra mexcmos. Paboma ¢ ecmecmgenHbiM S136IKOM ¢ NOMOWBIO HEUPOHHBIX
cemeii. Bekmopnovie npeocmasnenus ois mexkcma.: word2vec, skip- gram, CBOW, fasttext.
Tpancgopmepor, BERT, GPT - camocTosTensHas pabota — mpe3eHTaIus.

Paznen 7 | MIckycCTBEHHBIN MHTEIUICKT M aHAJIU3 TAHHBIX.
WNurennexryanbubiii ananu3 gaHHbeix (MAJD). IIporpammHble KOMIUIEKCHI JUIsl aHAlIM3a
naHHbIx. CTaHgapT AJis peuieHus 3a/1a4y aHajdu3a JaHHbIX. POIM y4acTHUKOB B MpOEKTaxX
no aHanu3y naHHeix. Texnonorun SEMMA, KDD. Draner KDD.
Kpocc-unaycrpuansnsiii crangapt CRISP-DM u ero sTamnst

Ponu yyacTHUKOB aHAIUTUYECKHUX MTPOEKTOB. [IpenBapuTenbHbie TPOBEPKHU MPOEKTA
3agaun Data Mining B ananu3e qaHHBIX

[Iporpammusie cpenctBa paspaborku WC (s3pik Python u O6uGimorexu). Cperncrsa
moaenupoBanus MHC.

[Tousitue Big Data. Anropurmsl kinactepusaiuu Ha Big Data: EM, DBSCAN, BIRCH,
TUTFOCBHI U MUHYCBI.

4.3. TlpakTtuueckue (CeMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Temel DopMBbI o
Ne TpynoeMKOCTb, | MPaKTUYECKOH | pa3aena
MPAKTHYECKIX MPaKTUYECKUX
n/m . . (uac) MTOATOTOBKH, | JUCLHUII
3aHATHH 3aHSATHHA
(gac) JIHBI
Cemectp 6
1 IIpocreimue [IpakTnueckoe 2 2 2
POTPaMMBI U UX 3aJjaHue
OTJaJIKa B cpesie
Visual Prolog
2 Coznanune [IpakTnueckoe 2 2 2
MPOCTEUIIINX 3aJIaHUe
IIPOEKTOB C
3JIeMEHTaMu
rpau4ecKkoro
uHTepdeiica
Bceero 4

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
\ No \ HanmenoBanme mabopaTopHbIx paboT ] TpymoemMKocCTs,

W3 Hux ] Ne |




/T (dac) MPaKTUYECKON | pasmena
MOATOTOBKH, | JUCIIHIT
(dac) JINHBI
Cemectp 8
1 | Pa3paboTka HEUETKHX IKCIIEPTHBIX CUCTEM B 1 2 2
Matlab
2 OO0yueHue HeHpPOHHBIX ceTeil B Matlab — 1 2 5
3a/1a4a anmpoKCHUMAINH
3 OO06yueHune HeHpPOHHBIX ceTeil B Matlab — 1 2 5
3aJa4a KI1acCu(UKAIIH
4 Co3anne U MOJCIIMPOBAHNUE CBEPTOYHOM 1 2 6
ceru B Matlab
Bcero 4

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHBIM [JITAHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs

Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0IHLIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIeCcKoro MaTepuasia
80 80
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
Kontposbnble pabotsl 3a04HKKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU
attecranuu (ITA)
Bcero: 96 96

5. IlepeueHb yueOHO-METOINYECKOTO OOECIIEUeHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/
URL anpec

bubnuorpaduueckas ccplika

onoImoTeKe

KommaectBo OK3CMILULIPOB B




(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)

A65681.5 AnppeitunkoB A.B., AunpeiunkoBa O.H. 2
HNHTennexTyaibHble HH)OpMAIMOHHBIC
CHUCTEeMbI: YUeOHUK. - M. : duHAHCH U
cratuctuka, 2004.-424 c.un

004 O-75 OCHOBBI UICKYCCTBEHHOI'O MHTEJUICKTA ! 5
yueOHoe mocobue / FO. A. AnToxuHa, A. A.
OBonenko, M. JI. Kpuuesckuii, FO. A.
Maptsinosa ; C.-Ilerep6. roc. yH-T
a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBbIe naH. - Cankt-IlerepOypr : U3a-Bo
['VAIL 2022. - 169 c.

004.8 C 40 | CuctemMbl HCKYCCTBEHHOTO MHTEIJICKTA. 14
[paxtuueckwuii kypc [Teker] : yueOHOE
nocooue / B. A. Uymiokos [u ap.] ; pea. U. .
Acraxosa, 2008. - 296 ¢

004 A66 AnpaponoB C.A. OCHOBBI JIOTHYECKOTO 50
nporpammupoBanusi C.A. AHJIPOHOB,
CIIo,I'VAIL2022-129c¢

004 A66 BBenenue B cucTeMsl M TEXHOJIOTUN 50
MAaIIMHHOTO O0yUY€eHus !

nabopatopHsIii mpakTukym / C.

A. Anpaponos ; C.-Iletep6. roc. yH-T
a’pokocM. mpubdopoctpoeHus. - CaHKT-
[TerepOypr : U3n-so I'YAIL, 2022. - 158 c.

7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX IS OCBOCHHUS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue
http://www.salogistics.ru/e_edu/sys_prol.pdf Annponos C.A. BeeieHne B Toruueckoe

nporpammupoBanue. JlabopatopHsIii
MIPAKTUKYM. DJIEKTPOHHOE U3/IaHHE

http://www.salogistics.ru/e_edu/sys_pro2.pdf Annponos C.A. BBefieHre B CHCTEMBI U
TEXHOJIOTUN MAIIMHHOTO 00yUYeHHUs.
JIaGopaTOpHBIi MPAKTUKYM.
DNEKTPOHHOE U3/1aHuE

https://www.tensorflow.org/tutorials TensorFlow, PyTorch, KERAS, Theano,
http://deeplearning.net/software/theano/library CNTK, Caffe, Paddle, Scikit-learn
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-

s-pytorch/



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.Kkstu.ru

http://ai.obrazec.ru

http://aifuture.chat.ru

http://www.gotai.net

— odunmaabHbIi caiT Poccuiickoit
acCOLMALIMU UCKYCCTBEHHOTO
HHTEJICKTA.

— calt «HedeTkas J0ruKa, HEUeTKHIE
CHCTEMBI U MSITKHE BEIYHUCICHUS ,

- caliT «/ICKyCCTBEHHBIN UHTEIIEKT) -
COACPKUT IPUMEPHI TPOrpaMMHUPOBAHUS
MU, ctatby, CCHIIKU.

- caliT «VCKyCcCTBEHHBIN UHTEIJIEKT) -
COACPKUT IPUMEPHI TPOrpaMMHUPOBAHUS
WMN, cratbu, CCBIIKH.

— caT «MCKyCCTBEHHBII UHTEIUIEKT -
B3IJIS1/1 B OyTy1ee» - COAEPKUT
MaTepUaJIbI 110 HECKOJIBKUM pas3aesam
VCKYCCTBEHHOI'O MHTEIIJICKTA.

— CalT ¢ OOIBIIUM KOJTHUYECTBOM
MaTEpPHUAJIOB 110 UCKYCCTBEHHOMY
WHTEIJICKTY.

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHeUeHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

O6pa3OBaTeJ'IBHOI‘O nmpomnecca 1o JUCHUIIIAHE.

[lepedeHp UCTIONB3yeMOT0 TPOTPAMMHOTO obecniedeHus npejacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHHs

Ne n/mt HaumenoBanue
1 KNIME (ananutuyeckas cucrema ¢ OTKPHITHIM KOJIOM)
2 Visual Prolog (He3apeructpupoBaHHasi Bepcusi)
3 Matlab (trial)
4 Loginom (GecrnnaTHas cTyAeHUYECKas JTUIICH3U)
5 Python (cucrema nporpaMMHUpPOBaHUS C OTKPBITHIM KOJIOM)

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO0 AUCIUIITNHE
IlepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B

Tabnuie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKas O0a3a



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/

CoctaB MaTepHanbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW s  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, TIPeIcTaBieH B Taduiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

MynpTuMeanitHas TEKIMOHHAS ayAUTOPUS

10. Onenounsie cpeacTBa AJIsl MPOBEICHHS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS NPOBEACHUS HNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCHUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB ISl TPOBECHHUS IIPOMEKYTOYHOHN aTTeCTalluu

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

JuddepenumrpoBaHHblii 324ET Cnucok BOIpOCOB;

TecTtsr;

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajulbHas MIKajla OLEHKU Cc(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHITUH

5-0ayuIbHas mIKana

XapaxrepucTuka chopMHUPOBAHHBIX KOMIIETEHINI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIFHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«XOPOLLIO»
<«BAYTEHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JIaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIIeIIMAIM3UPOBAHHBIX TOHITHH.

«y/IOBJIETBOPUTEITHHOY
<«BAYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUH 3HAHHM
HaIpaBJICHUS;

— cnabo apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;

— 3arpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB M 0000IICHUH;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAYUTEIBHOH YacTH IPOrPaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBbIC  OMMOKA M  HETOYHOCTH  IpU
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MATEPUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa Kox
WHJIMKaTopa
Y4eOHbIM IJIAaHOM HE IPEJYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3auera / audd. 3agyera
Ne i/m [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera Koz
WHJIMKaTopa

1 [TosicHuTe Maero HeueTKoro Jorudeckoro BeiBoja mo Mammanu | I1K-6.3.1

2 [TosicHuTe MexaHu3M pa3perieHnst KOH()IUKTOB B [1K-6.3.2
IPOAYKIIMOHHBIX CUCTEMAX

3 Kakue meroasl MaTematuueckoro mojenupoBanus MIC Bam I1K-6.3.3
u3BecTHbI? IIpuBeuTe MOCTAaHOBKY 3a/1a4.

4 BepositHocTHBIE MOieH. O6nacTh npuMeHeHus. baitecoBckas | I1IK-6.Y.1
ceth (BC). 3amaua 00yueHus mapaMeTpoB paclpeeICHH.
TpakrtoBka popmynsl baiteca. ITytu ynpomenus bC.
[lepeuncanure ocHOBHbIE TPeOOBAHNUS K PUKJIIAHOTO
MIPOrpaMMHOMY 00ECTIEYEHHIO0, CITOCOOCTBYIOIUMY
MOBBIIIEHUIO 3(PPEKTUBHOCTH pabOTOCIIOCOOHOCTH
JIOTUCTUYECKOH eATeTbHOCTH KOMITAaHHH

5 OOyuenue HelpoHHBIX ceTeil. O0ydeHHe C yauTeseM. [IK-6.Y.2
Ommbka 00y4eHus, aNropuT™M 0OpaTHOTO PacPOCTPAHEHUS
omn6Oku. [Ipobnema nepeoOyueHus.

6 Oo6yuenwne ¢ nonkperuieaneM(RL). Mnen nogxoma RL. Q- T[IK-6.Y.3
oOydeHune

7 IIporpammusie cpenctaa paspadotku NC [1IK-6.Y .4
UYro gBNsSETCS ITOPUTMOM OOYUEHUS C MOJKPEIIICHUEM.
Kaxoit cnenudukoit o6manaetr o0ydeHue ¢ moaKperieHueM

8 Kakue nporpammuble cpeicTBa MPUMEHSIOTCS IPU PEIICHUN [IK-6.Y.5
3amad pazpadborku UC?

9 [TpuBenuTe mpuMep ceMaHTUYECKOM ceTr HeKoToporo oosekra | I1K-6.B.1




Kakue nporpammusie nHCTpyMeHThI Moaenuposanust MTHC B
matlab BeI 3HaeTe?

10 Kak pacnosnoxeHsl HEHPOHBI B HEUPOHHBIX CETAX MPSIMOTO [1IK-6.B.2
pacrpocTpaHeHus?
ITosicHuTE CTPYKTYpY NpOrpaMMel Ha si3bike VP

11 OmnuimTe TeXHOIOTUIO pazpadoTku HeueTkor DC B Matlab I1K-6.B.3

[TosicHuTE CTPYKTYPY KypHaja MPOBEACHHS KOMIIbIOTEPHBIX
MOJIEJIbHBIX YKCIIEPUMEHTOB

Kakue 6ubmoreku npu pazpadborke MC ms s3p1ka Python Bam
W3BECTHBI?

HasoBute cymecTByromue OMOINOTEKH I peain3aun
rI1yOOKUX HEMPOHHBIX ceTeit

Kakwue cymectBytomie nporpaMMHabie OUOTHOTEKN U MOJIEINH,
CO3/IaHMS TPOTPAMMHBIX peaau3alurii HA OCHOBE aJITOPUTMOB
00yueHUsl C MOJKPEIJIEHUEM BaM U3BECTHBI.

[lepeuens TeM Isi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJTHCHUST KYPCOBOM paOOTHI

[TpuMepHBIii epedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/m .
KypcOBO#l pabOThI
Y4eOHbBIM IJIAHOM HE IPETYCMOTPEHO
Bompocer st mpoBeneHusT TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB
. Kon
Ne n/m ITpumepHBIii epedeHb BOPOCOB JUIs TECTOB
WHIMKaTopa

1 Koprex <ckopoctb, {manas, HeOombIIast, cpeaHsis, Beicokas}, [0,300], | [1K-6.3.1

G, M>, rne G — nporeaypa nepedopa 31eMeHTOB 6a30BOr0 TEPM- [1K-6.3.2

MHOK€CTBa, M— mpolieypa 3KCIEPTHOTO ONpoca SBISAETCS [1K-6.3.3

IIPUMEPOM [IK-6.Y.1
2 Kaxk 6yner npencrasnena baza 3nanuid, ecimu B KadecTBe criocoda [1K-6.Y.2

MIpe/ICTaBJICHHSI 3HAHUH OyJIeT UCIOIh30BATHCS JIOTUKA MPEAUKATOB [IK-6.Y .3

IIEPBOTO NOpsIKa? [IK-6.Y 4
3 UTto Takoe Kpocc-Baauaaius’? IIK-6.VY.5
4 MarrHHOE 00yUeHHe — 37O ... I1K-6.B.1

-110/1pa3ies TEXHOJIOTUI UCKYCCTBEHHOTO WHTEIUIEKTA, U3Y4atOLHii I1K-6.B.2

[1K-6.B.3

MTOCTPOCHUSI AITOPUTMOB TSI YITPaBJICHUST MallTHHAMU

-IoJipa3/ie] TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIJIEKTA, U3YJatoui
YEJIOBEKO-MAIIMHHOE B3aUMOJICHCTBIE

-1oJipa3/ie’ TEXHOJIOTUH UCKYCCTBEHHOT'O UHTEJUIEKTa, U3Y4atolIni
MMOCTPOSHUS aAJITOPUTMOB, CIIOCOOHBIX 00yJIaThCs

-1oJIpa3/ie] TEXHOJIOTUH UCKYCCTBEHHOT'O MHTEJUICKTA, U3Y4arolIui




MIPUHITUTIBI pa3pabOTKU POOOTOTEXHUUYECKHX CUCTEM

I'paguieHTHBIE METO/IBI — 3TO AJITOPUTMBI:

-BBIYHCIICHUS TIPOU3BOTHBIX

-reHepay N300paKeHUH

-Knaccudukany n300paKeHUH Ha OCHOBE UX IIBETOBBIX
XapaKTEePUCTHK

-HaX0XICHUS JIOKAJIbHBIX MUHUMYMOB T depeHnmrpyemMont GyHKIUN

JIuneiinas perpeccusi OTHOCHTCS K 3a/1a4aMm:
-00y4YEeHUs C yUUTENEM

-00y4deHust 0e3 yIuTest

-00y4YeHUs C MOAKPEIIIEHUEM

s peanuzanuu Web-uarepderico npunoxenniit MW ucnons3yrorcs:
-Git

-Numba

-Dash

-Flask

[Ipu pemennn 3agau pazpadborku UC ucnons3yroT ciaeayromee
MPOrpaMMHOE 0OeCIIeYeHUE:

K HEJOCTaTKaM CEMAaHTHYCCKHUX CeTeH OTHOCSTCA ..

B 4eM 3akir04aeTcst pojib CBEPTOYHBIX CIOEB?

10

Ha xakux noaxongax 6a3upyroTcsi METOIbI CTPYKTYpPU3AIIHH,
dbopManu3anuu u paboThl C HETOYHBIMU HEOIIPEACICHHBIMU 3HAHUSMU
U TaHHBIMHU?

11

Kak Ha3piBaeTcs cTaTHCTUYECKAsl B3aUMOCBSA3b HECKOJIBKUX
Cly4yailHbIX BEJIMYUH?

12

bubnuoreka ncnonp3yercs st paboThl ¢ TabIULAMU
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

13

bubnuoreka ncnonp3yercs st paboThl ¢ rpaduKamMu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

14

Kakas 6I/I6J'II/IOT CKa HUCIIOJIb3YCTCA IJIA pa6OTBI C MaCCUBaMH1 JAaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

15

BI/I6J‘II/IOT CKa i1 CUMBOJIBHBIX U TCH30PHBIX BBIUYUCIICHUHN B Python:
-Dash

-Keras

-Theano

-Tensorflow




| -Pytorch | |

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

1. Pa3paboTka He4eTKHX dKCIepTHBIX cucteMm B Matlab (mo Bapuanty)
2.00y4eHue HeWpoHHBIX ceTei B Matlab —3anaua annpoxcumMaruu (1o BapuaHTy)
3.00yuenue HelipoHHbIX ceTell B Matlab —3amgaua kimaccudukarym (1o BapuaHry)
4.Co3nmaHue U MOJIeIMpOBaHue cBepTouHO cetr B Matlab (o Bapuanty)
5.I'my6okoe o6yuenue B cucreme KNIME-pacnoznaBanue nzobpaxxenuii (1o
BapHaHTYy)

6.Metoapl Data Minig B MHTEIICKTYaIbHOM aHAU3E JaHHBIX. 3a7a4K PErPECCUH B
Loginom (1o BapuaHTy)

7. Metoapt Data Minig B HHTEICKTYaIbHOM aHATKM3E JaHHBIX. (110 BapUAHTY)
8.3amaun kiacrepuzanuu B Loginom (o BapuanTy)

9.Ilpumenenue Python mist knaccudukanuu n3odpaxenuii (1o BApHaHTy)

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIOUIMe  MPOLEAyphl  OLICHUBaHUS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

1.1. Meroauueckue yka3zaHus [ OOYYaIOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOT'O
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAyYyHOrO IMO3HaHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOIO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEIAETCS 1EIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TOJy4YyeHHE OMNbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NPOPECCHOHATBHO-IENIOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— TOsBIJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HayuyuTbCid METOJHMYECKH oOpabarbiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




JlekuMOHHBI MaTepuan MOXKET COINPOBOXKAATbCA  JIEMOHCTpAalUMed CIajujoB U
UCIOJIb30BAaHUEM PAa3aTOYHOI0 MaTepuallia IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

1.2. Meroauueckue yKa3zaHus sl 00ydaronuXcs M0 YYacTUIO B CEMUHApax

OcCHOBHOM 1eNbIO JIJIs1 00YYaroIIerocst SABJISETCS CUCTeMaThu3alus U 00001eHne 3HAaHUH
Mo w3y4aemMou Teme, pasneny, (GOopMUpOBaHHWE YMEHUS paboTaTh C JOMOJTHHUTEIHLHBIMU
UCTOYHUKAMU HMH(OpPMAIMK, COMOCTABISATh M CPAaBHMBATh TOYKHU 3PEHMS, KOHCIEKTHPOBATh
IIPOYMTAHHOE, BBICKA3bIBATh CBOI TOYKY 3peHMs M T.I. B cooTBeTcTBUM € Beayllel
TUJAAKTHYECKON IENbI0 COJEepKaHMEeM CEMHHAPCKHUX 3aHATUN SBISIOTCA Y3JI0Bble, Haunbolee
TPYIOHBIC IS TIOHUMAaHHS M YCBOCHHS TEMBI, pa3lieibl MUCHUIUIMHBL Crenuduxoil maHHOU
(dbopMbI 3aHATUH SBIISETCS COBMECTHas paboTa IMpernojaBaTelisi U 00y4yarouierocs: Haji pelieHrueM
MIOCTaBJICHHOW MpPOOJEMBI, a IOWCK BEPHOIO OTBETAa CTPOUTCS HA OCHOBE YepeIOBaHHS
WHAUBUAYAIbHON U KOJUIEKTUBHOMN JAESITETbHOCTH.

[Ipy MOArOTOBKE K CEMHUHApPCKOMY 3aHATHIO [0 TEME MPOCIyLIIaHHOW JIEKIHH
HEOOXOUMO O3HAKOMUTBCS C IUIAHOM €ro IMPOBEIEHUs, C IJUTEPaTypoil M HAayYHBIMHU
nyOIMKaUsAMU 110 TEME CEMUHApa.

1.3. Meroanueckue ykasaHus ISl OOyYaroIIUXCS IO MPOXOXKICHHIO MPAKTHUECKUX
3aHATUN

[IpakTHyeckoe 3aHATHE SBISIETCS OJHOM W3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTO
npoliecca, 3aKIryvaroniascs B BbIIOJHEHUH 00y4YaroIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMILIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOSHHS] HAayJYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TpUOOPETEHHs] yMEHUN M HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

Lenbro MpakTUYECKOTO 3aHATHUS I 00YYarOIIErocs sSBISETCS MPUBUTHE 00yJarOIIUMCs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUIUINHE.

[Inanupyemsble pe3yiabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHWW IpH pelleHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQZICHHME HOBBIMH METOJaMH U METOJUKAMU H3Y4YeHHsS KOHKPETHOH yueOHOM
JVCLUATIINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBIIIOJIHEHUS 3aJaHUN;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00y4eHwusl.

[IpakTryeckre pabOTHI TpEACTaBICHBI B METOIUYECKHX YKazaHUsX B cucteme LMS
['VAIIL O6mas yacTh pabOTHI AJIs1 BCEX CTYAEHTOB IPYIIIbI BHIIOIHIETCS B AUCIUIEHHOM KJlacce.
Otuer odopmisieTcs U 3arpy’kaeTcsi B JUYHbIN KaOUHET CTYACHTa OTYET M0 MHJUBUIYaTbHOMY
BapUaHTy

1.4. Metoauueckre ykazaHusl A7 OOydYaroIUXCsl MO BBIMOJHEHHUIO JIaOOpaTOPHBIX
pabot B xo71e BBINOIHEHUS J1aO0OPaTOPHBIX pabOT 00yyaroLIHiics JOKEH YIITyOUTh U 3aKpENHTh
3HAHUS, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHOI METOJIMKON U TEXHUKOM IKCIEpUMEHTa
B COOTBETCTBUM C KBIM(UKALMOHHOM XapaKTepUCTUKOM oOydaromierocs. BrsimomHeHue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-TIPAKTUYECKOM, pacueTHO-aHAIUTUYECKOM
qacTel ¥ KOHTPOJIbHBIX MEPONPUATHH.



Brimonnenue 1abopaTopHBIX pabOT OO0yYaromUMCS SIBJISETCS HEOThEMJIEMOM YacTbhIO
U3y4eHUS TUCLUIUIMHBL, ONpeAeIsieMold Y4eOHBIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecIeunBaroOIUM PELICHUE CIEAYIOIUX OCHOBHBIX 3a1a4 00yJaromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervleHHe, Pa3BUTHE M ACTAIN3alMsi TCOPETHYECKUX 3HAHWH, IMOJYYEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue U TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Jlabopamoproe 3ansmue — 00HA U3 OCHOBHBIX OpM Opeanuzayuu y4eOHo20 npoyeccd,
HANpAasleHHas Ha MEOpYecKoe YCB0eHUe Meopemuyeckux OCHO8 Y4eOHOU OUCYUNIUHbL U
NOyYeHUe NPAKMUYECKUX HABbIKOG UCCIeO08AHUS. NYyMeM NOCMAHOBKU, NPOGedeHUs, 0Opabomxu
U npeocmasienus pe3yibmamos SKCNEePUMEHMA HA OCHO8e NPAKMUYECKO20 UCHOIb308AHUS
PA3IUUHbIX  cpedcms  (HaOMoOeHUs, UMepeHUs, KOHMPOS, BbIYUCTUMENbHOU MEeXHUKU),
npUoOpemenUs Ha8bIKO8 ONbIMA MEOPYECKOU OesiMeTbHOCHU.

Lenv nabopamoproeo 3auamust — NPAKMUYECKoe 0C8OeHUe CIMYOEHMAMU COOEPICAHUSL U
MeMOOoN02UU UYYAEMOU OUCYUNTUHBL NPU UCHOTb30BAHUU CNEYUATLHBIX CPEOCM8.

OcHogHbiMu 3a0a4amu 1aO0PAMOPHLIX 3AHAMUL AGIANMCA: - NpuobpemeHue onvima
pewieHus: yueOHo- UCCIe008aAMeNbCKUX U PEalbHbIX NPAKMUYECKUX 3a0a4 HA OCHO8e U3VUEHHO20

meopemudeckKkoeo mamepuaia, - npuo6pemeHue onslma l’lp06€a€Hl/l}l IKcnepumerma, -
osnadeHue HOBbIMU MemoOUKAMU IKCnEPUMEHMUpPOBAHUSL 6 coomeemcm@yiou;eﬁ ompaciu
HAYKU, mMEeXHuKu u mexHojiocuu, - npuo6pemeﬂue yMeHmZ U HABbLIKO6 JSKcnjiyamayuu

MeXHU4ecKux cpeocmas u 000py0osanus; - Gopmuposanue ymeHuil 00pabomru pe3yibmamos
NPOBEOCHHBIX — UCCIeO08AHULL,  -AHAAU3 U  OOCYHCOEHUEe NOJYHYEHHbIX —pe3yibmamos U
Gopmynuposanue  8bl80008, -  GbIpAOOMKA  CHOCOOHOCMU — JIOSUYECKO20 — OCMbLCIIeHUs
CAMOCMOSAMENbHO — NOJYYEHHbIX — 3HAHUL, - obDecneueHue payuoOHAIbHO20 — COYEeMAaHusl
KOIIEKMUBHOU U UHOUBUOYAIbHOU (POPMOTL OVUEHUS.

OcHogHbiMU  QYHKYUAMU TAOOPAMOPHLIX 3AHAMUL AGIAIOMCA. - NO3HABAMENbHASA, -
Ppazeusarowas; 0CHUMAamenbHasl.

Ilo xapaxmepy GbINOIHAEMbIX CMYOEHMAMU 3A0anull  1aO0pAmopHvle  3aHAMUs

noopazoenstomcs:

- HA O3HAKOMUMENbHblE, NPOGOOUMbBIE C UYENbl0 3aKPenieHusi U KOHKpemu3ayuu
UBVYEHHO20 MeopemuyecKkoe0 Mamepuala, - aHalumudeckue, cmasswyue ceoell Yenvio
NOJyYeHUe HOBOU UHGOPMAYUU HA OCHOBE (HOPMATUZ0BAHHLIX Memo008; - MeopUecKue,

CBA3AHHblE C NOYYEHUEM HOBOU UHGOPpMAYUU NymeM CamMoCmOsAmenbHO 8blOPAHHBIX NOOX0008 K
peuleHuro 3a0ad.

Dopmbl  opeanuzayuu 1aO0PAMOPHLIX 3AHAMUL ONPEOeNIOMC 8 COOMBEMCMEUU CO
cneyuguueckumMu  0COOEHHOCMAMU  Y4eOHOU OUCYUNAUHBL, YeNAMU OOYYeHUs U Mo2ym
npeocmasnims  CoOOU. - peuleHue mMunosvix U CUMYAYUOHHLIX 3a0ay, - NpoGedeHuUe
IKCHEPUMEHMA, 3aHAMUSA NO MOOETUPOBAHUIO PEaNbHblX 3a0aU; - Upo8oe NPOeKmuposanue; -
8ble30Hble 3aHAmuUsl (Ha NPou3B00CmMBE0, 8 Opeanusayuu cgepvl yciye, yupexdcoeHus u op.), -
3aHAMUA-KOHKYpCbl.  Memoouxka 3aumamus modxcem ObiMb  pPA3IUYHOL,  8AICHO, UMOOb
docmueanach oouias OUOAKMU4ecKads yeo.

Jlabopamopnvie 3anamusa nposoosmcs nocie umenus JeKyuil, 0arowux meopemudeckue
OCHOBbI OJ15L UX BbINONIHEHUs. JJOnyCcKaemcs 8blNONIHeHUe 1aO0PAMOPHBIX 3AHAMUL 00 NPOUMeHUs
JeKYull ¢ yeavro obnecuenus UsyyeHus. meopemuyecKko20 Mamepuaida npyu HAIu4uu OnuUCaHuil
pabom, BKIIOUAIOWUX HEOOXOOUMble mMeopemuyeckue C8e0eHUs Ul CCHLIKU HA KOHKpemHbvle
YuebHble U30aHUs, cooepxcaujue dmu c8e0eHuUs.



Ocnosanuem 011 nposeoeHus 1aOOPAMOPHbIX 3AHAMUN N0 OUCYUNTUHE AGTAIOMCA: -
npocpamma yueoHou OUCYUNIUHBL, - PACNUCAHUE Y4eOHbIX 3aHAMUIL.

Jlabopamopnvie — 3amamus  OOMMHCHLL  NPOBOOUMbCS 6  CHEeYUAIUIUPOBAHHBIX
nabopamopusx, CcOOMEEMCMEYIOWUX — CAHUMAPHO-CUSUCHUYECKUM — HOPMAM, Mpebosanusm
bezonacHocmu u mexHu4ecKol Icmemuxe.

Konuuecmeo obopyoosanuvix n1abopamophvix mecm O00JAHCHO ObIMb HEOOXOOUMbIM OJls
00CMUMICeHUs NOCMABIEHHBIX Yenel 00yuenus U 00CMAmoyHbiM 0 0DecnedeHus 00yuaemvim
YC08ull Kompopmuocmu.

Bo epemsa nabopamopuvix 3aHamuil 00AHCHLL COONI00AMbCA NOPAOOK U OUCYUNIUHA 8
coOmeemcmaul ¢ NPAsUIAMU NOJIb306AHUL OAHHOU 1AOOPAMOPUL.

Mamepuanvnoe obecneuenue OONHCHO COOMBEMCIMBOBAMb COBPEMEHHOMY VPOBHIO
npo6edeHUst IKCNePUMEHMA 8 OAHHOU OMPACIU HAYKU U MEXHUKU.

Jlabopamopnvie 3amamus O00adCHbL OblMb 0becneyeHvl 8 O00CMAMOYHOM 0bveme
HeoOX00UMbIMU —~ MEeMOOUYECKUMU — MAMepuanamu,  SKIOYAWUMY 8  cebs  KOMNIIeKm
Memoouyeckux YKazauuu K Yukiy JaadopamopHulx pabom no  OAHHOU  OUCYUNIUHE.
Memoouueckue ykazanus K J1abopamopuoli pabome  cuyxcam — pyKo80OCMBOM  Oiifl
npenooasameei U Cmyo0eHmos.

Honnomouust u omeemcmeeHHOCHb  NPOPECCOPCKO-NPen0dasameibeko20  Cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOLL OP2aHU3yemcs 1ab0pamopHoe 3ansamue:

3asedyrowuii kaghedpoii Hecem omeemcmeeHHOCMb 3a Halledxcaujee QYHKYUOHUPOBAHUE
aabopamopuu u Kaopoeoe obecneuenue 1aO0paAmopHbIX 3AHAMULL.

Ilpenooasamens, KOmMopomy ROPYHEHO NpOGeoeHue YUKIa J1aOOpamopHblX 3aHAMull,
Hecem OMBEemCcmEeHHOCMb 3d CBOEBPEMEHHYI0 N00AY)y 3dA60K HA MAMepUuaibHoe U Kaopogoe
obecneyenue 3aHAMUL, a MAKd’ce 3d OPeAHUIAYUIO VKAZAHHLIX 3AHAMUL 8 COOMBEMCMEUU C
mpebosanuaMy  OeUCmEYIouWUx HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXCA K COOEPIHCAHUIO
3AHAMULL U MeMOOUKe UX NPoedeHUsl.

Ilpenooasamenv umeem npaso onpedensimv cooepircanue J1abopamopHulx pabom,
8b10UPaAMb Memoobl U CPeOCmsead Nposedenuss 1ad0pamopHbiX UCCIe008aHUl, Haubojee NOJIHO
omeeuaroujue ux 0CoOOEHHOCMAM U 0Decneuusarouie 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)
3asedyrowemy r1abopamopuetl ONPOCbl NO COOEPHCAHUIO U MeMOOUKe GbINOJIHEHUsT pabombl U
mpebosames omeema no cyujecmay oopawenus. Omeem npenoodasamelisi QOAHCeH 0becneyusams
BbINOJIHEHUE CIMYOEHMOM pabomvl 6 MeyYeHue 3aHsAmusi 8 NOJIHOM 00bemMe U ¢ HAOAEHCAUUM
KAuecmeoM, 02080PEHHbIM 8 MEMOOUUECKUX YKA3ZAHUSAX NO NPOBEOeHUI0 1aD0OpamopHbIX pabom.

Cmyoenm umeem npaso Ha GbINOJHEHUe 1aO0PAmMopHoOl pabomvl HO OPUSUHATNLHOLL
MemoouKe ¢ coenacusi npenooasamesisi U no0 €20 HAO30poM - npu 6e3YCI06HOM COON0OeHUU
mpebosaHuil 6e30nacHocmu.

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

Cmyoenm o00s3an npubvimv Ha 1aOOpPAMOpPHOe 3aHAMUE B08PeMs, VCMAHOBIEHHOE
pacnucaunuem, U € HeoOX00uMol npedgapumenvHol  noocomoskou. K ewvinonnenuro
1ab0pamopHoll pabomuvl OONYCKAOMC CMYOeHmbl, NOOMEepOUsUIUe 20MOBHOCb 8 00beme
mpeb08aHuUll, COOEPHCAUUXC 8 MEeMOOUYECKUX VKA3AHUAX K 1aO0pamopHol pabome u (uiu) 6
YCMHBIX Nped8apumenbHvlX YKA3anusx npenooasamens. JlabopamopHoe 3ausmue cOCMoum u3
Ce0yIouUx 21eMeHMO8: 8600HAS YACTb, OCHOBHAS U 3AKIIOYUNENbHASL.

Beoonas uacme obecneyusaem no020MoOBKYy CMYOEHMO8 K BbINOJIHEHUN 3A0aHUll
pabomsi. B ee cocmag 6xo0am: - hopMyIuposKa memovl, yeau U 3a0aq 3aHsamus, 000CHO8aHUe
€20 3HAYUMOCMU 8 NPOPECCUOHANLHOL NOO20MOBKE CIYOEHMO8, - U3JI0ONCEHUE MeoPemudecKux
OCHO8 pabomul, -Xapaxkmepucmuka cocmaga u ocobenHocmetl 3a0anutl pabomsl u 00bACHeHUe



Memo008 (cnoco608, npuemos) ux 6blNOIHEHUs, - XAPAKMEPUCMUKA MPebOBanull K pe3yabmamy
pabomsi; - UHCMPYKMANXC HO MeXHUuKe 0e30nacHOCmuU Npu dKCNIYamayuu mexHUyecKux
cpeocms; - NpogepKa 20MOBHOCIU CMYOEHMO8 BbINOJHAMYb 3A0AHUsL pAbOMbl,; - YKA3AHUSA NO
CAMOKOHMPOIIO pe3yibmanos 8blNOJIHEeHUs 3a0aHUll CIYyOeHMaMU.

OcnosHas yacme 6KIOYaAem npoyecc 8bINOIHeHUs 1a00pamopHol pabomel, 0opmieHue
omyema u e2o sawumy. OHa ModHcem COnpPo8oHcOAMbCsi OONOTHUMENbHIMU PA3bACHEHUSMU NO
X00y pabomsi, ycmpaumeHuem mpyoOHOCmel NpU ee GbINOJIHEHUU, MEeKVWUM KOHMPOLeM U
OYEHKOU pe3yIbmamos OmOelbHbIX CMYOeHmo8, Omeemamy Ha B0NPOCbL  CHYOEHMOS.
Bosmooicho npobnoe svinonnenue 3adanus(utl) noo pyko8ooCcmeom Npenodasamelis.

3axnouumenvran yacmo coodepicum: - noosedeHue oouuUx Umo208 3aHsAmus, - OYeHK)y
pe3yrbmamos pabomuvl 0OmMOeNbHbIX CMYOEHMOs, - 0Meembl Ha BONPOCHl CIYOEHMO8, - 8bLOAYY
peKkoMeHOayuil no yCmpaHeHuro npobdenog 8 cucmeme 3HAHUL U YMEHUl CMyOeHmos, no
VAYYUIEHUTO pe3yTbmamos pabomul, - cOOp omuyemos CmyOeHmo8 Ons NPOBEPKU, U3NO0NCEHUE
Cc8e0eHUll, Kacaruuxcs no020mosKU K 8bINOJHEHUIO Clledyiouell pabomeoi.

Beoonas u 3axmouumenvuas wacmu  1a60pamopHO20  3AHAMUA  NPOGOOSAMC
@pornmanvro. OcHOBHASL 4aACMb MOJNCEM BbINOJIHAMbBCA UHOUBUOVATILHO UNU KOJLIEKMUBHO (8
3asucumMocmu om opmuvl OpeaHU3AYUU 3AHAMUSL).

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe

B xo00e nabopamopuwvix 3ansmuii cmyoenmsl 6e0ym HeoOX00uMble 3anuci, CoOCmassitom
(no mpebosanuro npenooagameiisi) UmMo208vlll nNUcCbMeHHbll omuem. Ha nepsom sanamuu yukia
1abopamopHeix pabom npenoodasameinb OOIHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCABIEHUIO
u ogopmnenuro omuemos ¢ yeavlo obecneyeHus eouHoobpasus. B 3asucumocmu om
ocobenHocmel YuKia 1aO0pamopHulX 3aHAMUL Omyem COCMABIAemcs KAHCObIM CMYOeHmMOM
UHOUBUOYATILHO, TUOO 00WULL omyem - NOO2PYRNOU U3 2-3 CMy0eHmos.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00paTOPHOU padoTe

Ilo oxonuyanuu nabopamopHou pabdomvl CmMyOeHmvl 00513aHbl NPeOCcmasums omyem
npenooaseamento 01 Npogepku ¢  nociedyioweu 3awumou. Ilo  coenacoeanuro ¢
npenodasamesniem OONYCKaemcs npeocmasgienue K 3awume omuema o 1ab6opamopHou pabome
80 8peMsl CledyIouie2o 1abopamopHO20 3aHAMUS UIU 8 UHOUBUOYATbHbIE CPOKU, 02080PEHHbLE C
npenodasamenem. [onyckaemcs no co2nacosanuio ¢ npenooasamenem npeocmasiiames omuem o
nabopamopHoli  pabome 6 9INeKMPOHHOM 6ude. B koumye 1nabopamopnoco 3amsamus
npenodasamenvb oyeHusaem pabomy cmyoeHma nymem nposepku omuema u (Uiu) e2o 3auumol
(cobecedosanus).

Cmyoenm Hecem omeemcmeeHHOCHb:

- 3a nponycK 1a60pamopHO20 3aHAMUSA NO HEYBANCUMENbHOU NPUYUHE,

- Henoo2omoegieHHOCmb K 1abopamopHotl pabome,

- HeC80e8PeMEeHHYI0 cOayy Omuemos o 1ab0pamopHou pabome u ux 3auumy,

- nOpYy UMYWecmea U HaHeceHue MamepuaibHo20 yuwepoa rabopamopuu

Kpumepusamu oyenxu codepaicanusi 1a60pamoproco 3ausamus AGIAI0MCA.

- coomeemcmeue memvl U COOEPAHCAHUA 3AHAMUA NpOcpaAMME  OUCYUNTUHDI,
memMamuyecKkomy

- YemKOCmb, ACHOCMb Yeau U 3a0ay 3aHAMUs,

- OpeaHuyecKoe eOUHCMEo meopuu U NPAKMUKU NPU peuleHuu KOHKPEemHbix 3a0ay,

- MOYHOCMb U OOCMOBEPHOCHb NPUBEOEHHOU UHPOPpMAYUU;

- ompasgicerue cOBPEMeHHO20 YPOBHS pA36UMUS HAYKU, NPOU3BOOCMEA, MEXHUKU,

- npogheccuonanvHas HanPasIeHHOCMy 3aHAMUSL,

- CO2NACOBAHHOCMb  3A0AHULL C COOepxcanuem opyeux @Gopm ayoumopHou u
camocmosamenbHol pabomul CMyo0eHmos;

- peanuzayus BHYmpu npeoMemHubLX U MeNC NPeOMemHbIX cés3ell

MeTtoaudeckue ykazaHus M0 MPOXOKACHUIO JTA00PATOPHBIX PabOT UMEIOTCS B H3JaHHOM
BUJE, a Takke B BHUJAE OJIIEKTPOHHbIX pecypcoB Oudbmumoreku ['YAIL cucrempr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)




15. Meroauueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MIPOXOKICHHIO
CaMOCTOSITENIbHOI pabOThI

B Xoje BBIIOTHEHHUS CaMOCTOSATENBHON padOThI, OOYUYAIONIHIICS BBIOTHSIET paboTy Mo
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 63 ero HemocpeICTBEHHOTO
YUYaCTHA.

s oOywarommxcs Mo 3a04Hoil ¢opMe 00ydeHMs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocs (hopMupyercs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMaTH3allMU NMPUOOpETaeMbIX 3HAHHUI, 00ECreurnBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKMA TTOBBINICHUS
poecCuOHaNBEHOTO YPOBHSL.

MeToaudyeckuMl  MaTepualaMH,  HAMPaBJSIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00y4aromuXxCs SBISIFOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall MO JUCIUILTHHE;

— METOJMYECKHE YKa3aHUS IO BBIMOJIHEHUIO KOHTPOJBHBIX pa0oT (A1 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

CamocTtosTenbHas padoTa CTYICHTaMH BBINOJHSIETCA C MCIOJIB30BAHUEM MPE3CHTAMH K
JICKITUSM, METOINYECKHX TTocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?id=8649), yueOHUKOB crHCKa JUTEPaTyphl, PECYpCOB
WMHTepHEeT JTaHHOTO MOYJIS

1.6. Meroauueckue ykazaHUs I OOyYaIONMIMXCS IO IMPOXOXKICHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyLIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

1.7. Meroandeckue ykazaHus sl 00YUaIOMUXCS O TPOXOXKICHUIO MPOMEXYTOUHON
aTTeCTalUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmUXCS  TMPEAYyCMaTpuUBaeT  OIEHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO aucHumimHe. OHa BKIIOYAeT B
ceost:

— muddepeHIupoBaHHbI 3aueT — 3To0 ¢dopMa OIEHKA 3HAHWH, TOTyYEeHHBIX
0o0y4JarmuMcsl TPU U3YYeHUU AUCHUILTHHBI, TPU BBIMOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEA0BATEIIbCKUX padOT U MPOXOKIACHUH MPAKTHK C aTTECTAIIMOHHOMN OIIEHKOMN
«OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIBHOY, KHEYTOBIETBOPUTEIHLHO.

Cucmema oyeHoOK npu npogedeHuUU NPOMeNCYMOYHOU AMmmecmayu OCyWecmeiiemcs 6

coomeemcmeuu ¢ mpebosanusmu Ilonoscenuii. «O mexkywem KOHmMpoae Ycnesaemocmu u
npomexcymounou ammecmayuu cmyoenmos ['VAII, obyuarowuxca no npocpammul evicuie2o
obpaszosanusy u «O MOOYIbHO-PEUMUH2080l cUucmeMe OYeHKU Kauecmea y4eOHOU pabomvl
cmyoenmos 6 I'VAII».

IIpomesicymounas ammecmayus NPOBOOUMCSL Ol OYEHUBAHUSL NPOMENCYMOYHBIX Pe3VIbMAamos
00yyYeHuss 8 Mom cayuae, K0e0a OUCYUNIUHA U3VHAEMC HECKOIbKO Nepuooos obyuenus, u npu
IMOM ee U3yueHue He 3a6epuleHo, U YueOHblll NIaH 00pa308amenbHOl NPOSPAMMbL, GKIIOUAIOWULL
OaHHYI0  OUCYUNIUHY,  HpeoyCMampusaem NpoBeOeHUue  HEeCKONbKUX — NPOMENCYMOUHbIX
ammecmayuti.



IIpomedsicymounas ammecmayus npo8OOUMcst Ol OYEHUBAHUS OKOHYAMENbHBIX Pe3)Ibmamos
00yYeHUss 8 MOM Cyuae, Ko20a uzyueHue OUCYUNIUHbL 3a6ePULEHO, U OKOHYAMENbHAs OYEeHKA No
oucyuniume BbICMAGIAEMCA 8 KOHYe u3yuenus oucyuniumvli. OKOHUamenvbHas OyeHKd No
OUCYUNTUHE PACCHUMbBIBACMCS KAK OYEHKA NOCIeOHe20 ceMecmpa U YKA3bleaemcs 8
APUNOdHCEHUU K OOKYMeHmY 06 00pazo8anuu u o Kearupurayuu.

Ilpu peanuzayuu mooyneii donyckaemcs ammecmayusi N0 MOOYI0 8 yeiom (bes nianuposauus
KaKou-1ubo Gopmvl npomejncymoyHou ammecmayuu Oas Kancooco KOMNOHEHmMA MOOYis
OMOENbHO) CO2NACHO YUeOHOMY NIAH).

Pe3ynomamot  npomesicymounoti ammecmayuu 00V4AOWUXCS, A MAKI’CEe NPeONONHCEHUs. NO
NOBbIUEHUIO KAYecmed Ux HOO20MOBKU 6bIHOCAMCA HA 00cyxcoeHue 3acedanuti Kageop,
cosewjanuti 0ekamos, YueHvix coeemog ¢axyiememos, @uiuaios u Yuenoco cosema
YHUgepcumema.

Heyoosnemsopumenvhvie pe3yiomamvl RPOMENCYMOUHOU ammecmayuu o0yyaoue2ocs no
OOHOU  UMU HECKONbKUM —OUCYUNIUHAM  (MOOVIAM, NPAKMUKAM) UIU  HEeNnpoXodcoeHue
NPOMENCYMOUHOU —ammecmayuu  (Hesi6Ka) npu  OMCYMCMEUU  YEANCUMETbHbIX — NPUYUH
NPUSHATOMCS AKAOEMUYECKOU 3A00JIHCEHHOCIBIO.

TocnedosamenbHoOCMb NPOBEOEHUSL NPOMENCYMOYHOU AMMECMAYUL:

e [lpenogaBarenb HE MEHEE YeM 3a TPH JHS 10 MPOBEACHUS MPOMEKYTOUHOH aTTeCTAI[UH
UHPOPMHUPYET O0YYAIOIIUXCS O CIIOCOOE MPOBEACHUS MPOMEKYTOUHOW aTTecTanuu (K
NpUMEpPY, CCHUIKY Ha OHJIAWH-KOH(DEPEHLUIO Ui MPOBEACHUS MPOMEKYTOYHOM
aTTecTanuu o0yJaroIuXxcs), Ha3HaYCHUE ayJIUTOPUH.

e [IpenogaBarenb 3apaHee 3arpyKaeT BAPUAHTHI 3aIaHU IS TPYIIbI B INYHbIC KAOMHETHI
(pro.guap.ru)

e [IpermomaBarens, WCIONB3yS DK3aMCHAMOHHBIC OWJICTHI, IPOBOJIUT ATTECTAIHIO
o0yJaromuxcs

e [IpermomaBarens GOPMUPYET HTOTOBBIE PE3YIIBTATHI POMEKYTOIHON aTTECTAIINH.

e PesynbTaThl aBTOMAaTUYECKH TMEPEHOCATCS B BEIOMOCTh M 3aUYETHYIO KHIDKKY
00ydJaromerocs.

e OOyuaromuiics 3HAKOMHUTCS C BBICTABIIEHHOW OIIEHKOW B 3aU4€THOW KHUKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




