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AHHOTaUs

JuctunnuHa «HTEIeKTyaabHbIe CUCTEMBD) BXOIUT B 00pa30BaTEIIbHYIO MPOTPAMMY
BHICIIETO O0pa3oBaHWsl — TMporpamMMmy OakalaBpuara IO HAMPaBICHUIO MOITOTOBKH/
crenanbHocTh 25.03.01 «TexHuueckas dKCIuTyaTalus JICTaTeIbHbIX allllapaToB U JIBUTaTEICi»
HaIPaBJICHHOCTH «JKCIUTyaTallis W MCHBITAHUS ABHAIIMOHHOM W KOCMHUYECKON TEXHUKH.
Hucnurmuna peanusyercs kadeapoit «Nel2y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-15 «['OTOBHOCTH WCIIOJB30BaTh 3HAHUE OCHOBHBIX METOJOB MCKYCCTBEHHOI'O
WHTEJJIEKTA B TIOCIICAYIONICH MpodecCHOHAIBHOM e TeTbHOCTHY

Conepxkanune AMCIUIUIMHBI OXBAaTBIBAET KPYI' BOIPOCOB, CBS3aHHBIX C COBPEMEHHBIMHU
TEHJICHUUSAMHU U TIEPCIEKTUBAMH Pa3BUTHS METOJIOB MCKYCCTBEHHOTO MHTEIUIEKTa, MOJCISIMU
MPEACTABICHUS 3HAHWMA, METOABl OINEPUPOBAHMUS HMMH, C METOJaMH PEIICHHS CIIOXKHBIX
TpyaHO(OpMATU3YEeMBIX 3a/a4, CO CTPYKTYpOH M MPUHIUIAMH PabOThl SKCIEPTHBIX CHCTEM
(9C), HEWPOHHBIMH CETAMU, METOJAMH MAITUHHOTO O0YUYECHHUS.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIMIHE (OPMBI OpPraHU3AHUN
yueOHOro mporecca: JeKIUHU, J1adopaTOpHbIE padOThI, MPAKTHUECKUE 3aHSATHS, CEMHUHApHI,
camocTosTeNlbHas padoTa 00y4aroIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUIHAS aTTecTaus B hopme audhepeHIINPOBAHHOTO 3a4ETa.

OO0mas TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenpro sIBIISIETCS TIOMyYEHUE HABBIKOB, HEOOXOJMMBIX JUIS y4YacTHsSl B IPOEKTAX CO3JaHUs
UHTE/UIeKTyaabHbIX cucteM (UC).

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOTrpaMMbl BHICIIET0 00pazoBaHus (nanee —
OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUHUILIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYaAIOUIUICS NOJDKEH 00JanaTh CIEAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HauMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUHA
KOMIIETEHIIUU

[IK-15.3.1 3HaeT coBpeMEHHbIE TEXHOIOTUU
IOCTPOEHHUS CUCTEM UCKYCCTBEHHOT'O MHTEJIEKTa
B YCIIOBHSIX HEOMPEIEIIEHHOCTH, OCHOBHBIE
MOJIEJIH, AITOPUTMbI U METO]Ibl HEYETKOU JIOTUKH,
a Taioke 6a30BbIe MOJIETTN HEMPOHHOM CETH,
KOTOpBIE MOT'YT OBITh UCIIOJIb30BAHBI IIPU
(dhopManm3anuu pereHnii MpUKIaJAHbIX 33124
[1K-15.3.2 3HaeT TeopeTUyECKUE OCHOBBI U
MOJIEJIH MPEACTABICHUS 3HAHUMN, TEXHOJIOTUU
IIOCTPOEHHUS IKCIIEPTHBIX CUCTEM, OCHOBAHHBIX
Ha MpaBuiIax

[TK-15.3.3 3HaeT mocTaHOBKY IpoOsiemM
MaTeMaTHUYECKOTO M HHPOPMAIIHOHHOTO
MOJIETTUPOBAHUS CIIOXKHBIX CUCTEM

HK-15 Torosrocts IIK-15.Y.1 ymeer paboTaTh Ha COBpeMEHHOU

HCII0JIb30BaTh o

SHAHNE OCHOBHBIX BBIYHMCIIUTENILHON TEXHUKE
[1K-15.Y.2 ymeet pa3zpabaTbIiBaTh

METOZI0B

[Ipodeccuonanbubie HCKVCCTBEHHOTO WH(POPMAIIMOHHOE B TEXHUYECKOE oOecrieueHne
KOMITETEHIINH Y UHTEIJIEKTyaIbHBIX CHCTEM 00paboTKu
HUHTCJICKTA B

uH(bOpMaIlMU U YIIPaBIECHUS

HOCEYIOIIEH .
A . | IK-15.¥.3 ymeer BbIOMpaTh UCXOAS U3 YCIOBUI
npodeccuoHanbHOM .
3a/1a4i MOJEIIH, AITOPUTMBI U METOBI HEYETKON

JESATEIIBHOCTH

JIOTHKH, a TAKKE MOJIEIN HEUPOHHOM CETH IS
(hopManm3auu pereHni MPUKIaAHbIX 33129
[IK-15.Y.4 ymeer co3gaBatb MOAEIH
MpeACTaBICHUS 3HAHUM JIJIs1 CUCTEM
HMCKYCCTBEHHOTO MHTEJIEKTA B YCIIOBHUSIX
HEONPEIeIEHHOCTH HAa OCHOBE HCIIOIb30BAHMS
HEYETKOTO JIOTUYECKOr0 BEIBOA

[IK-15.VY.5 ymeeT miianupoBath Mporiecc
MOJICIIMPOBAHUS U BBIYUCITUTEIHHOTO
JKCIIEPUMEHTA

TIK-15.B.1 Bnanmeet HaBBIKAMHU CO3JaHUS
MPOrPaMMHO-TEXHUUYECKHUX CPEACTB
WHTEJJICKTYAIbHBIX CUCTEM YIIPaBICHUS
[1K-15.B.2 Bnaseer HaBpIKaMu U IpUEMaMu




MPOBEACHUS KOMITBIOTEPHOT'O MOJIEITHPOBAHUS
MHTEJUIEKTYaJIbHBIX CUCTEM C UCTIOJIB30BaHUEM
CIEIUATU3UPOBAHHOTO SI3bIKA
MIPOrPaMMHUPOBAHUS

T1K-15.B.3 Biageetr MeToaMu ITIOCTAHOBKHU 3a1a4
1 00pabOTKH pe3ynbTaTOB KOMITBIOTEPHOTO
MOJICITUPOBAHUS

2. Mecro nucuumumnbl B cTpykrype Ol
JluctumiimHaa MOKeT 0a3upOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[P U3YYCHHUH CIEIYIOIINX AUCIUILINH:
- «BBICIIIASI MATEMATUKAY, - KAHPOPMATHKAY,
3HaHMs, TIOJIyYEHHBIE TMpPH M3YYEHUH Marephaja JaHHOM [UCUMIUIMHBI, HMMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUCHHUE, TaK U MOTYT HCIIOJIb30BATHCS MPU U3YUCHUH APYTUX AUCIUIUIMH,
CBSI3aHHBIX C CO3JaHMEM aBTOMATU3UPOBAHHBIX CUCTEM 00paboTKU MH(OPMAILIUU U YIIPABIICHUS.

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00ImEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH TI0 CEMeCTpaM) IPEACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu 8 8
AyoumopHhuvle 3anamus, BCETO 4ac. 12 12
B TOM YHCIIE:
nexum (J1), (gac) 4 4
npakTuyeckue/cemuHapckue 3anstus  (113), 4 4
(dac)
naboparopusie pabotsl (JIP), (dac) 4 4
KypcoBoil npoekT (padota) (KII, KP), (4ac)
HK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, M. Hudod. 3au.
K3 F*) 3au.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIITUHBI KX TPYJOEMKOCTh TTPUBEEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIMITIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 8

Pasnen 1. ‘ 2 ’ 2 ‘ ’ ‘ 32




Pazgen 2. 2 1 2 32

Pasnen 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

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npodecCHOHATIBHOMN 1A TENbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
paznena

HasBanue u copeprxanue pa3aeioB U TeM JEKIIMOHHBIX 3aHATUN

Bsenenue

[Tpenmer "VHTemnekTyanabHble CUCTEMBI". AKTYyaJbHOCTb, 3a/laud, COAEpKAHUE WU
CTPYKTYPHO-JIOTHUECKasi cXeMa Kypca.

Pazgen 1

[Tonsitue wuckyccrsennoro unremiekra (MU). Ilpenmer wuccnenoBaHus W OCHOBHBIE
HampaslieHus: uccienaoBaHuid B oOmactu MU. Otanbl pa3sBUTHS HMHTEIUIEKTYalIbHBIX
cucreM (MC). OcHoBHBIE HallpaBiIeHHsI pa3BUTHs uccienoBanuii B oonactu MC.
TpanuuMOHHBIE HAaNPABJICHUS W PEUTUHI COBPEMEHHBIX HANPABICHHUW HCCIEIOBAHUMN B
obmactu MC. BHenpeHue cucTeM MAIIMHHOIO OOYYEHHUS B «OTpaciu». KIIOYEBbIE
npumepsl ucrnonb3oBanus MW B orpacnu (keticel). Kpusas ['apTHepa.

Cuctembl mpencraBieHuss 3HaHuil. OTinuMe 3HaHMW OT JaHHBIX. Kiaccuduxanms
3Hanuil. baza 3nanwmii (B3). M3Bneuenue 3uanuil. MHTEerpanus 3HaHuil. TexHOIOTUH
MaHunynupoBanus 3HaHuAMU (TM3), sa3biku npencrasiaenus 3HaHuil (SI13). TlonsTue
HKCTEHCHOHAJ M MHTEHCHOHAJ 3HAaHWM M cooTBeTCTByrolMe uM 4yactu B b3. Ilpumepsl.
Mogenu npencrasinenus 3Hanuit (MI13), ux knaccuduxanmus.

Pazmen 2

Maremarnueckue ocHoBbl MII3.

[Mousitue ¢popmanbhoit cuctembl (DC).Jlormueckune MII3. OCHOBBI HCUHCIICHHS
npenukatoB (UIT) nepsoro nopsiaka. UI1 kak ®@C. Mcnonb3oBaHue KBaHTOPOB OOIIHOCTH
u cymectBoBaHus. OOmactm aeicTtBus KkBaHTOpOB. (CBOOOMHBIE H  CBSI3aHHBIE
nepemMeHHble. MHTepnperanys BbICKa3bIBAHUM, COAEpXKalUMX KBaHTOpPBbI. Iloaroroska k
aBTOMaTH3alu 00pabOTKM BbhIpaKeHMH mpenukatHoil joruku. KiaysampHas ¢opma.
Jlormueckuii BIBOA. ABTOMaTHUECKOE J10KA3aTeIbCTBO TeopeM. [Ipouenypa pesomonun.

OCHOBHBIE TTOJIOKEHUS HEUETKOM JIOTUKH. lIpencraBienne 3HaHUI U BBIBOJ B MOJEIISIX
HeueTKkol noruku. Hederkoit MHOecTBO. Pazzudukanus. [ledaszzudpukamnys. OyHKIUSA
npuHaie)kHocTd.  Omepani  HajJg  HEYETKMMH  MHOXKECTBaMU  (IlepeceyeHwue,
o0beIMHEeHNE, JOMOJIHEHUe, UMIUTUKaus). CHCTeMbl HEYETKOIO JIOTMYECKOrO BBIBOJA.
JImnreuctnyeckas nepeMenHas. basa npasui. Beisoa no Mamaanu.




Paznen 3

Cerebie MII3 1 npoyKIIMOHHBIE CUCTEMBI

CereBpie MII3.  Cemantuueckue cetu (CC). Iomstue AKO wu ISA cchuiok.
OxcreHcnoHan u uHTeHcMoHanm B CC. ba3oBble M BHpTyasibHble OoTHOWIEHHs B CC.
HocrouncrBa u Henocratku wmojeneid. @peitmosbie MII3. Ilpumepsl omnucaHuil.
[IporodperiMbl 1 dK30(peiiMbl. DKCTEHCHOHAI MU MHTEHCHOHAN B (¢peiimoBeix MII3.
Crpykrypa crnota B ¢peiimax. Omnepanuu Ha ¢periMax. JOCTOMHCTBA W HEJOCTAaTKU
MOJIEJIEN.

[Iponykuuonnsie MII3. ®opmar mnpoaykuuu. IIpoxyknumonnsie cucremsl (IIC).
Nurepnperanusa koprexa B onucanuu 11C. Dkcrencuonan u uurencuonan [1C.
Mexanm3m paboter [IC. Anroputm paboTsl uHTEpIperaropa. [lpumep — mocTpoeHue
OamrHM 3aaHHOW BBICOTHI. [IpsMON M OOpaTHBIM TOHMCK HHTEpIpeTaTopa. Pexumbl
pabotel. HeumndopmupoBanHast crparerus. Bpibop u3 KOHMIMKTHOTO HaboOpa.
ITpumenenue T1C.

3amaua MOMCKa B MPOCTPAHCTBE COCTOSIHUA. AJITOPUTMBI CIICTIOTO MOKCKA: B TIYOHHY H
mpuny. [Ipumepsl. Jlocrouncrsa u Henocrarku MII3 B Buge 11C.

Pa3zgen 4

Bunet C. Dxceneprabie cuctemsl (C) kak pazHoBuaHOCTH MC
PasnoBugnoctu MC. EctectBenno-s3bikoBbie MC. [Ipumepsr T10. 3anaya ananmsza Ha
TOHAILHOCTh TekcTa. PekomennatenbHble cucteMbl. [logxox komnabopaTuBHOM
¢mibTpanun. ['pad uaTEpECOB.
OkcneptHbie cucteMbl (OC).
Cxema u cocras auHamuueckoil OC. Pexxumbl padotel IC. VYnpasnenue B IC. [lonstue
Moy, obpasua. Onucanue 3TanoB paboThl UHTEpHpeTaTopa. Pa3Butue kiaccuueckoin
cxembl padbotsl OC.
Camocmosmenvnas paboma no npezeHmayuu
Metoapl pemenust cioxHbIX 3agad B OC. Meron peaykuuu. [IpuHIMN HauMeHbIINX
cBepuieHnid. Metoapl pemeHust cinoxHbiXx 3amad B OC. Ilouck B ¢axTopu30BaHHOM
pocTpaHcTBe. MeTo MOpoXKACHUS U IPOBEPKHU.
Metonpl pemeHust cioxsbix 3anad B OC. [louck B mepapXxuuecKkux NPOCTPAHCTBAX.
MerTtonbl pemienus cinoxHbIX 3aaa4d B JC. [louck B albTepHaTUBHBIX IPOCTPAHCTBAX.
Mertonpl pemienus cinoxkHbix 3agad B OJC. IloHsATHE akTMBHON CHUCTEMBl MHEHUH WU
peBusuu MHeHM. [Tpumep.

Paznen 5

Mammunnoe obydenue (Machine Learning ,ML). OchoBuble mkonst ML. ML u
AutoML.
3amaun ML. IlpusnakoBoe omnucanue o0bekTOB. IlocTaHoBka 3amaun OOy4yeHUS IO
IpeLeIeHTaM.
Tunel 3amau ML: kmaccudukanus, perpeccus, paHKupoBaHue. MHCTpyMEHTBI
KJaccu(UKalUK: IMHEHHAs U JIOTUCTHYECKAsi perpeccusl.
Onenka kaudectBa kiaccupuramuu. Merpuku. mosHoTta, TouHocth, F1, ROC, AUC.
[Topor otceuenus. Omubku 1 u 2 pona.
Merton onopHbix BekTopoB (SVM). SnepHsiii Tprok.
Banunanuonnas u tecroBast Beioopka. Kpocc-panupanus. PaGora ¢ kareropuaibHbBIMH
MpU3HAKaMHU.

Perpeccusi. Merpuku ounenku 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
yauTeNs, 00y4eHHE C TIOKPETIICHHEM.

OOyuenue c¢ yuureneM. OmmOka oOy4yeHMs, aNTOPUTM OOpPATHOTO PacIpPOCTPAHEHHS
OLIMOKH.




O6yuenue ©0e3 yuurens. KiacTtepHblii aHanmu3, OCHOBHBIC TMOHATHA. Mnes

COpEBHOBATENbHOTO 00yueHus (anroputm SOM).

AJTOpUTMBI KJTacTepu3aluu 1 ux kiaccudukanus. CpaBHenue Meto10B. Kimacrepuzanusi.

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

Ausroput™  K-Ommkaiimmx — coceieil, 3Tarbl, METPUKH, IPOCTOEC M B3BEIICHHOTO

roJIOCOBaHUE

MeTtpuku kauecTBa KjiacTepusaluu (BHEIIHKUE U BHYyTpeHHUe). [I[puMepsl MeTpuk
Meroasl 00y4yeHHUsI HA OCHOBE MHIYKIIMH ITPABHIL.

3anava kiaccuuKalm, acCCOLUUAIUH, MTOCIeI0BaTeNIbHbIEC A0IOHBDI.

Jlornueckue aaropuTMbl KIACCH(HUKAIMKM, OCHOBAHHBIE HAa MPUMEHEHHH PEUIArOIINX

JIEpeBbEB. JJIEMEHThI JepeBa pemieHuil. [Ipumep nepeBa peuieHuil mpu OGAHKOBCKOM

kpenutoBanuu. AusroputM CART Ounapnoi knaccudukanuu. Ilpomecc moctpoeHus

nepeBa pemieHuid. Kputepun paszneneHus ysia: nHQOpMaMOHHBIN BeIMTPHIIT. Kputepuii

pacuierienus Gini mpu BeIOOpe aTpuOyTOB.

AHcambniupoBaHue B 3a7auax kiaccudukanuu. Paznoo6pasue. Llenb, ocHOBHBIE MOAETH

(cTekKuHT, OYCTHHT). AHCAMOIH PEIIAIONUX JEPEBbEB: CIyYallHBINA Jiec, TPaJUCHTHBIN

OyCTHUHT.

AccommaruBable TipaBwia (association rules). Ilommepkka HaGopa W mpaBwWIIA.

JlocToBepHOCTH npaBmia. [ paHHUIIBI TOAIEPKKU

AnroputM APriori, atarmsl, IpumMep padOTHL.

[TocnenoBarenbHble 1mabmoHbI (sequential patterns). OcHoBHbie ToHsATHS. [Tommepikka

nocienoBarenbHocTy. [llaru anropurma AprioriAll, mpumep paGoThL.

UckycctBennsie Heifponusie cetu (MHC).
buonornuecknii M UCKYCCTBEHHBIM HEHpoH. Ilpumep pacuera BbIXOJAa HEHPOHA.
Knaccupukauus MHC. HWHC npsmoro pacnpoctpanenusi. I[lepuentpon. IIpumepst
onHocnoitHoi u MmHorocnoinoit MHC. Ilpumep pacuera Beixoga MHC.
Pexyppentnsie MHC. Cxema xmaccuyeckoir RNN. Cxema ceru Xondwumia.
Pexyppentasie MHC. Cxema u ontucanue padotsl LSTM.
NHC paguanbHo-6a30BbIX GyHKuui. Cxema. [Tpumep RBF.
Certu u kaptel Koxonena. buonornueckast muHTepripeTaius.
BepositHocTHBIE Mogenu, oOmacte npumeHeHus. baitecoBckas cetb (BC). 3amaua
oOyueHus mapameTpoB pacnpeneneHuid. TpakroBka ¢popmynsl baiieca. [lytu ynpomenus
bC. HariBHblii 6afiecoBCKHiA KI1acCHPUKATOP.

Pazzen 6

I'ny6okoe ooyuenue (Deep Learning, DL).

I'nybokue MHC (DNN). Pabora ¢ n300pakeHHSIMH C MOMOIIBI0 HEHPOHHBIX CETEH.
Caeprounas UHC (CNN). Oneparnuu cBepTok, max-pooling. TTomynspHbie apXUTEKTYpbI
cBepTouHbIX Heliponubix cereit: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'nmy6oxkue MHC (DNN). I'enepatuBno - coctszatenbhbie cetd (GAN), cxema, pabora
reHeparopa 1 JUCKpUMHUHATOPA.
DL B cersix cO MHOTUMH CKPBITBIMH CIOSIMH. [IpeojojieHre HEIOCTaTKOB alropuTMa
00paTHOTO PACIPOCTPAHEHHUSI.
[penoOyyenune ¢ orpannvyeHHoi MammHoi bonbimana (RBM). T'myGokue cetn noBepwusi.
[Ipumep apXUTEKTYpHI.
[TpenoOyveHne ¢ aBTOKOAMPOBINUKaMU. [IprMep apXUTEKTYpHI.

[lepcnexTuBHbIE HanpaBaeHus B DL.
Tpanchepnoe oOyuenue (TO). Jlomennas anantamus (DA). [pumepsr.
WukpemenTHOe oOyueHue. 3aaya yMeHbIIEHUs: pa3MepHocTH. OOepTOYHbIE METOO0B Ha
ocHoe SVM.

O6yuenne c¢ moakperuienueM(RL). Maen moaxoma RL. Ilonstus areHta, cpensl,
cocTosiHUS, AecTBuil M Harpaabl. DyHKIMSA LHeHHOcTH coctosiHus (Value function) u
¢dbyakms kadectBa nerictBus (Q- funtion). OnTummu3anus CTpaTerud C TMOMOIIBIO




MaKCHUMU3aluK (QYHKIIUH IIEHHOCTH M KadecTBa. Q-oOydenme. ['myOokoe oOyueHue c
noakperieaneM. Deep Q-Networks, Actor-critic.

Obpabomra mexcmos. Paboma ¢ ecmecmgenHbiM S136IKOM ¢ NOMOWBIO HEUPOHHBIX
cemeii. Bekmopnvie npeocmasnenus 01 mexkcma: word2vec, skip- gram, CBOW, fasttext.
Tpancgopmepor, BERT, GPT - camocTosTensHas pabota — mpe3eHTaIus.

Pazngen 7

HckyccTBeHHBIN MHTEIIEKT U aHAIHU3 IaHHBIX.
WNurennexryanbubiil ananu3 gaHHbix (MA/L). IIporpammHble KOMILIEKCHI Ul aHAJIM3a
naHHbix. CTaHgapT Ui pelIeHus 3a/1ad aHalu3a JaHHbIX. POMM y4acTHHUKOB B MPOEKTax
no aHanu3y naHHeix. Texnonorun SEMMA, KDD. Draner KDD.
Kpocc-unaycrpuansnsiii crangapt CRISP-DM u ero sTamnst

Ponu yyacTHUKOB aHAIUTUYECKUX MTPOEKTOB. [IpeBapuTenbHble MPOBEPKU MTPOCKTA
3amgaun Data Mining B ananu3e qaHHBIX

[Iporpammusie cpenctBa pazpaborku WC (s3pik Python u O6uGimorexu). Cpencrsa
Moaenupoanus MHC.

[Mousitue Big Data. Anropurmer kinactepusaiuu Ha Big Data: EM, DBSCAN, BIRCH,
TUTFOCBHI U MUHYCBI.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux Ne
Ne | Tembl npaktrnueckux | DOpMbI IPaKTUYECKUX | TpPyHOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI
Cemectp 8
1 [Ipocreiimue [IpakTuueckoe 2 2 2
MPOrPaMMBbI U UX 3a1aHue
OTJIaJIKa B Cpeie
Visual Prolog
2 Coznanue [TpakTuaeckoe 2 2 2
MPOCTEHIINX 3a1aHue
MIPOEKTOB C
3JIEMEHTaMU
rpaguyeckoro
uHTepdeiica
Bceero 4

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb ITPUBEICHBI B TaOIUIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
rll\i HanmenoBaHue 1abopaTopHbIX paboT prn?:;\f:l;ocu, Hr?g;:g:;;;(;? I;?if;?
(gac) JIMHBI
Cewmectp 8
1 | Pa3paGoTka HeueTKHX YKCIIEPTHBIX CHCTEM B | 1 | 2 | 2




Matlab

2 OOyuenue HelpoHHBIX ceTeil B Matlab — 1 2 5)
3a1a4a annpoKCUMAIH

3 OOyuenue HelipoHHBIX ceTel B Matlab — 1 2 5
3a/1a4a KiaccuuKaiuu

4 Coznanue U MOIETMPOBAHUE CBEPTOYHOMN 1 2 6
cetu B Matlab

Bcero 4

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronuxcs
Buiel caMocTosITeNbHOM paOOTHI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 8,
Bun camocrosiTennbHOM paboThI
qac qac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
50 50
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctH (TKY)
Homamnee 3amganue (/13)
KontposbHble paboThl 3a04HKHKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
47 46
atrectauuu (I1A)
Bcero: 96 96

5. [lepedyenn yueOHO-METOUYECKOTO 00OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs M0 JUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalibl sl CaMOCTOSTENbHON paboThl OO0YyYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

KomiuecTso 3k3eMInIsipoB B

Hingp/ bubnuorpapuyeckas ccpuika oubnmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)
A65681.5 AnnpeitunkoB A.B., Aanapeitunkosa O.H. 2

NuTtemiektyanbHble HHOOPMAIIMOHHBIE

cucreMmbl: YueOHuK. - M. : ®uHAHCHI U




cratuctuka, 2004.-424 c.un

004 O-75 OCHOBBI UICKYCCTBEHHOI'O MHTEJUICKTA ! 5)
yueOHoe mocobue / FO. A. AnToxuHa, A. A.
OBoaenko, M. JI. Kpuuesckuii, 1O. A.
Maptsinosa ; C.-Ilerep6. roc. yH-T
a’POKOCM. TPUOOPOCTPOCHUS. - DIECKTPOH.
TekcToBbIe naH. - Cankt-IlerepOypr : U3a-Bo
I'VAII, 2022. - 169 c.

004.8 C 40 | CucreMbl HCKYCCTBEHHOTO HHTEJUICKTA. 14
[Ipaktuueckwuii kypc [Teker] : yueOHoe
noco6ue / B. A. Uymiokos [u ap.] ; pen. U. @.
Acraxosa, 2008. - 296 ¢

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

004 A66 BBenenue B cucTemMbl U TEXHOJIOTUA 50
MAaIIMHHOTO O0yUY€eHus !

nabopatopHsIii mpakTukym / C.

A. Anpaponos ; C.-Iletep6. roc. yH-T
a’poKocM. pubopoctpoeHus. - CaHkT-
[TetepOypr : U3n-Bo I'YAIIL, 2022. - 158 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITUOHHOH ceTr «IHTepHeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTH «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.

Tabmma 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. BeeieHre B TOTHYECKOE

nporpammupoBanue. JlabopatopHsIii
MPaKTUKYM. DJIEKTPOHHOE U3aHHE

http://www.salogistics.ru/e_edu/sys_pro2.pdf Annponos C.A. BBeneHue B CUCTEMBI U
TEXHOJOTUY MAIIMHHOTO O0YYEHUS.
JIaGopaTOpHBIi MPAKTUKYM.
DJEeKTPOHHOE U3/IaHKe

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/

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.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 — ounranbHbIi calT Poccuiickoi

acconualn NCKyCCTBCHHOI'O

http://fuzzy.kstu.ru WHTEIUICKTA.

o — calT «HedeTkas J0ruKa, HEUeTKHE
http://ai.obrazec.ru

CUCTEMBI U MSTKUE BBIYUCIICHUS ,

- caliT «VICKyCCTBEHHBIN UHTEIIEKT) -
http://aifuture.chat.ru COJICPKUT TPUMEPBI TPOTPAMMHUPOBAHUS
WMN, cTatbu, CCBLIKH.

http://www.gotai.net - caiit «MCKyCCTBEHHBINM HHTEIIEKT -

COAEPKUT IPUMEPBI IPOTrPaMMHUPOBAHUS
WU, ctaTtbu, CCHIIKU.

— cauT «VICKyCCTBEHHBII UHTEIUIEKT -
B3MJIA] B OyIyIIee» - COAEPHKUT
MaTepuaibl 10 HECKOJIBKUM pa3ienam
MCKYCCTBEHHOI'O MHTEIIJIEKTA.

— CalT ¢ OOJIBIINM KOJIMYECTBOM
MaTEpUAJIOB 10 UCKYCCTBEHHOMY
UHTEIJIEKTY.

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHp UCTIONB3yeMOT0 TPOTPAMMHOTO obecniedeHus npejacrasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIIecca MO JUCIUILTHHE

[lepeuenr uCHOMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

JlexuroHHas ayAuTOpUs

MynbsTUMeaniHAS JIEKIUOHHAS ay ITUTOPHUS



http://www.raai.org/
http://fuzzy.kstu.ru/
http://ai.obrazec.ru/
http://aifuture.chat.ru/
http://www.gotai.net/

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[H
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluu

Buza npomexyTo4HoOM arrecTanyuu IlepedyeHp OLICHOYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4€T Cnucok BOMpOCOB;
TecTtsr;

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OIEHKH cPOpMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBe/eHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BAThCS
100-0amnpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kputepun olleHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITCTCHIIUI

OlieHKa KOMIIETEHIINH X .
N A ——— apaKTEepUCTHKA CPOPMUPOBAHHBIX KOMITCTCHITHIA
— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,
— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;
COTIIHOY — OMUPAsICh HAa 3HAHMS OCHOBHOW W JIOTIOJIHUTEIBHOU JIATEPATYPBI,
GATTCHOY TECHO MPUBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUYECKON
JIeATEILHOCTBIO HAIIPABJICHUS,
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJa€eT BBIBOJBI M 0000IIEHHUS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClIelMaTn3uPOBAHHBIX TOHITUH.
— o0yyarouiics TBEPI0 YCBOWI MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,
(XOpOIO» — HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN; 5
GATTCHO — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUUYECKOM JESITEIbHOCTHIO
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BJIAJICET CUCTEMOM ClIeIMAIM3UPOBAHHBIX OHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY HM3JIaraeT €ro, OMHPasCh Ha 3HAHUS TOJHLKO OCHOBHOM
JTUTEpaTypHl;
— JIOMyCKaeT HECYIIECTBEHHbIC OIMOKH M HETOYHOCTH;
«YHOBJIETBOPUTEIIHLHOY .
GATTOHOY — UCTIBITBIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHWW 3HAHWUHA
HaIpaBJICHUS,
— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyTUPOBAHUHU BBIBOJOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss HE YCBOWJ 3HAYUTEIBHOM 4YacTH TPOrPaMMHOTO
MaTrepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYJIOBJIIETBOPUTEEHOY i
«HC SATICHOY PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHHH, )
— UCIIBITBIBACT TPYIHOCTH B MPAKTUUECKOM MPUMEHECHUH 3HAHU;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIE MTOJIOKEHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.




Bormpocs! (3amaun) nist sK3amMeHa mpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa

Ko
No /it [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa A

WHIUKATOpa

Y4eOHBIM IJITAHOM HE TPEIYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/ Ilepeuens Bonpocos (3aga4) aiist 3auera / ou . 3a4eTa
p P ( 2 ) A a (bq) HHAWKaTOopa
IlosicauTe MIEI0 HEYETKOTO JIOTHYECKOTO BhIBOJA IO MammaaHu T1K-15.3.1
TTosicHUTE MEXaHM3M Pa3peIleHus KOHPIUKTOB B MPOIYKIIHOHHBIX MK-15.3.2
;HCTeMaX [IK-15.3.3
aKkhe METO/BI MaTeMaTHIeCKoro Mozeauposanust MC BaM n3BecTHbI?

IIpuBenuTe MOCTaHOBKU 3a7a4. [K-15.V.1
BepostHocTHBIE Mosien. O6aacTh npuMeHenus. baiiecosckas cetb (BC). [IK-15.V.2
3amava 00y4YeHHUs TapaMeTpoB pacnpezeacHuil. TpakToBKa hOPMyIIbI TIK-15.V .3
Baiteca. I1ytu ynpomenus bC. [IK-15.V .4
OO0yuenne HelipoHHBIX ceTeil. O0ydeHue ¢ yunrenaeM. Omudka oOyueHus, IIK-15.Y.5
aqropuT™ 00paTHOTO pacmpocTpaHeHus ommbku. [Ipobiema 1IK-15.B.1
nepeoOyyeHus. [IK-15.B.2

[IK-15.B.3

Oo0yuenue ¢ noakpermieaueMm(RL). Unen noaxona RL. Q-o0OyucHue

IIporpammusie cpeactsa paspadorku UC
Kakue nporpaMMHBbIe cpeicTBa MPUMEHSIOTCS NIPH PELICHUU 3a7a4
paspabotku UC?

HpI/IBe,I[I/ITe pumMep CEeMaHTHYECKOU CeTH HEKOTOPOTIo 00BeKTa

Kak pacmonoxeHs! HeHPOHBI B HEHPOHHBIX CETSAX IPSIMOTO
pacrpocTpaHeHus?

Omnwummte TeXHONOTHIO pa3padboTku HedeTkoit DC B Matlab

OnuumTe 0OCHOBHBIE MPUHIIUIIBI METOA0JIOTHU BHIYUCIUTENBHBIX
sKcrepuMeHToB Tipu paspabdotke MC Ha ocnoBe MTHC

OnuumTe CyIecTBYOIIME METO/Ibl MAIIMHHOTO 00YyUeHHs
[Nepeuncnure GUOINOTEKH UCTIONB3YEMBbIE 1Sl HOPMHUPOBAHHUS OKPYKEHHS
C LIeJIbIo paboThl ¢ HEWPOHHBIMHU CETAMHU

Uro siBIIsSI€TCS aNrOPUTMOM 00yUeHus ¢ moAKperuieHneM. Kakoi
cnennukoit 001agaeT 00yUeHHE C IMOAKPETUICHHEM

[epeuncnure ocHOBHBIE TPEOOBAHMS K NPHUKJIIATHOTO ITPOTPAMMHOMY
00eCIIeYeHNI0, CIIOCOOCTBYIOINMY MOBEIMICHHUIO 3 (HEKTHBHOCTH
paboTOCIOCOOHOCTH JIOTUCTUYECKOH e TEIbHOCTH KOMITAHUH

Kakne nporpammusie nHCTpYMeHTHI MosienupoBanust MHC B matlab Ber
3HaeTe?

IlosicauTe CTPYKTYpY pOrpaMMel Ha si3bike VP

[NosicHnTE CTPYKTYPY JKypHalla IPOBEICHNS KOMITBIOTEPHBIX MOAETHHBIX
9KCIEPUMEHTOB

Kaxune 6ubmmotexu npu pazpadorke MC mns s3pika Python Bam n3BecTHbI?
HazoBute cymecTByronie OMOIMOTEKH ISl peaii3aliy TITyOOKIX
HEIpPOHHBIX ceTel

[lepedenr TeM JUII KypCOBOTO IPOCKTHPOBAHUS/BBIMIOJHEHUS KYPCOBOW pabOTHI
MpeJICTaBICHbI B Ta0wmie 17.
Ta6muma 17 — [lepedens TeM 11 KypCOBOTO POSKTUPOBAHMS/BBITIOIHEHHSI KyPCOBOM paOOThI




Ne i/t

KypCOBOI pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTHUPOBAHUS/BBITIOIHEHUS

Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

BOHpOCBI AJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrécrallikn B BHIAC TCECTUPOBAHUA
npezcTaBieHsl B Tabmuie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB
y Kon
Ne ni/m [TpuMepHBIii TepeueHb BOIPOCOB ISl TECTOB
WHIAUKATOPA
Koprex <ckopocts, {Manas, HeOONbIIas, CpeaHsis, Bbicokas}, [0,300], G, M>, rne G T1IK-15.3.1
— mporieypa nepebopa 3JeMeHTOB 6a30BOro TepM-MHOKeCTBa, M— mporeaypa IIK-15.3.2
OKCIEPTHOTO OMPOCA ABIACTCS MPHMEPOM IIK-15.3.3
Kak Oyzner npezacrasinena baza 3nanuii, eciii B KauecTBe CII0c00a Mpe/ICTaBICHUs e
3HaHKH OyJeT UCHOIb30BATHCSI JIOTHKA TIPEIUKATOB IIEPBOTO MOPSAKa? HK-15.Y.1
Yro Takoe Kpocc-Baluaalus? [IK-15.¥.2
MamuHHOe 00ydeHne — 37O ... TIK-15.V 3
-[opasiell TEXHOJIOTUI HCKYCCTBEHHOTO MHTEIUIEKTA, H3YYaloUI|i TOCTPOCHHUSI [K-15.Y .4
QUITOPHTMOB JUTA YIIPABIICHHS MAIIHHAMH ) [K-15.Y 5
-[opa3/iell TEXHOJOTHI HCKYCCTBEHHOTO MHTEIUIEKTA, H3YUYaIoLINiA YENT0BEKO-
MAaIlIMHHOE B3aHMO/JIeHiCTBHE IK-15.B.1
-[0JIpa3/eN TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJIEKTA, U3YYarOIIHil TIOCTPOEHHS [IK-15.B.2
QITOPUTMOB, CIIOCOOHBIX 00yUYaThCs TIK-15.B.3

-1mojpases TEXHOJIOTHI HCKYCCTBEHHOTO MHTEIUIEKTa, U3YUYarONHid TIPHHIUITBI
pa3paboTKu pOOOTOTEXHUICCKHX CHCTEM

I'pagneHTHBIC METOJBI — 3TO AITOPUTMBL:

-BBIYHCIICHUS IPOU3BOIHBIX

-reHepaLiy H300paXKeHUH

-KJIacCH(HUKAMU N300paKEHHH Ha OCHOBE UX LIBETOBBIX XapaKTEPUCTHK
-HaX0XKJICHHS JIOKATBHBIX MUHUMYMOB TH()(GepeHInpyeMoil GyHKIUH
JluHeiiHas perpeccrs OTHOCHTCS K 3aJa4aM:

-00y4eHus ¢ yuuTeIeM

-00ydeHus 0e3 yuuTenst

-00y4eHus ¢ MOJKPENIICHHEM

Jns peanuzanuu Web-unrepdetico npunoxennit UM ucnons3yrorcest:

-Git

-Numba

-Dash

-Flask

[Mpu pemennu 3aaa4 pazpaborku UC UCHONB3YIOT ClIeAyoIIee POrpaMMHOE
obecrieueHue:

K HenocraTkaM CeMaHTUUECKUX CETEH OTHOCSTCS ..

B uem 3axmogaeTcst pojb CBEPTOYHBIX CI0EB?

Ha xaxux nogxoax 6a3upyroTcss METOBI CTPYKTYpH3anH, (popMann3anu 1 paboThl
C HETOYHBIMH HEOTIPEIeIEHHBIMHU 3HAHUAMH U JAHHBIMU?

Kak Ha3pIBaeTCs cTaTHCTHYECKAsk B3AUMOCBSA3b HECKOJIBKUX CITyJailHBIX BEIUIHH?
Bbubnuoreka ucnoneyercs it paboThI ¢ TabIUIIAMU

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Bubimoreka ucnons3yercs A paboTsl ¢ rpaduKamMu

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib




Kakas 6ubnnoreka HCHOJIB3YCTCS AJIsL paGOTI)I C MaCcCUBaMU JaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

BubnmoTeka a1 CHMBOJIBHBIX M TEH30PHBIX BRIYHCICHHUH B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

1. Pa3paboTka HeueTKHX SKCHepTHBIX cucteM B Matlab (o BapuanTty)
2.00yuenue HelpoHHBIX ceTelt B Matlab —3aiaua anmnpokcumaruu (1o BApHaHTYy)
3.00yueHue HelipoHHbIX ceteil B Matlab —3amava kinaccudukarmu (o BapuaHry)
4.Co3anue U MOJICIUpOBaHue cBepTouHOi cet B Matlab (mo BapuanTy)
5.I'my6okoe obyuenue B cucteme KNIME-pacno3naBanue nzodpaxenuit (1o
BapHaHTYy)

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

7. Metoapt Data Minig B MHTEUICKTYaIbHOM aHATKM3¢ JaHHBIX. (110 BapUAHTY)
8.3amaum kiacrepuzanuu B Loginom (o BapuanTy)

9.ITpumenenne Python mist kiaccubukaiu n300paxkeHuii (o BApHaHTY)

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Metoauueckue yka3aHus Juisi 00y4Jaromuxcs M0 OCBOCHUIO AUCITUTUTHHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOT'O
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHajga — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKUMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpOOJeM JUCHMIUIMHBI, METOJO0B HAyYyHOIO MO3HAHMs, HOBEHIINX
JTOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBSI3b C IPYTUMH IUCHUIUIMHAMH.

[1naHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO € IPENOJaBATEIIEM;




— pa3BuTHE NpPO(ECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsSi CAMOCTOSITEIILHON paOOTHI,

— TIONy4YeHWE 3HAHUW O COBPEMECHHOM YpPOBHE pAa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKANIINE TOBL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJYy4YEHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHIA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JEMOHCTpalMed ClIaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

11.2. Meroandeckue yKazaHus I 00yJaromuXcs M0 YYaCTHIO B CEMHHapax

OCHOBHOU TENBIO JIUIS 00YYArOMIETOCs SBJIICTCS CUCTEMATH3aIus U 0000IeHNe 3HAHUH
Mo wu3y4aemMou Teme, pasaeny, (QopMHUpoBaHHE YMeHUs paboTaTh € JOMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIIMK, COIMOCTABISATh M CPABHHBATh TOYKH 3PEHUS, KOHCIEKTUPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBHHM C Bexyllei
JTUIAKTHYECKON IENBI0 COJCPKAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hamboiiee
TPyIOHBIC Ui TIOHUMaHHUS M YCBOCHHS TE€Mbl, pa3ieibl JUCHUIUIMHBL Crneunduxoil maHHON
(hOpMBI 3aHATHH SBIISIETCS COBMECTHAS pa0boTa MpernojaBaTeist ¥ 00y4Jaromerocs: Hajl pemeHueM
MOCTaBIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE YepelIOBaHUS
VHJIUBUIYAIBHON U KOJUIEKTUBHOM JAEATEIBHOCTH.

[Ipy mNOATOTOBKE K CEMHUHAPCKOMY 3aHITHIO IO TEeME MPOCIYIIAaHHOW JIeKIUU
HEOOXOUMO O3HAKOMHUTBCS C IUIAHOM €ro IPOBEICHUsS, C JIMTEPATypOdl ¥ HAYIHBIMHU
MyOIUKAIUSIMU 10 TEME CEMUHApA.

11.3. Metoauueckue ykazaHUS sl OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHHU3aIuu y4eOHOTO
mporiecca, 3aKIII0YaroNasicsl B BRITIOJHEHUN 00yUJaIONUMUCS 10T PYKOBOJICTBOM TIPEIO1aBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPYECKOH JIEATECIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI U 00ydYaIOIIEerocs sBisieTcs MPUBUTHE 00ydaromuMcs
YMEHHI W HAaBBIKOB MPAKTUYECKON JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemble pe3yabTaThl MPU OCBOCHUHU O0YUYAIONIUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKkperuieHWe, yriyOJeHHWe, pacIlupeHHe W JIeTalu3aus 3HAHWA TpU PEIICHUN
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOM
IUCIHATUIHHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI TIOJIYYEHHBIX 3HAHUM IS
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHre palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WHAMBHIYATbHOU (Gopm
o0OyueHusl.

[TpakTyeckue pabOTHI MpEICTaBIEHbl B METOUYECKUX yKa3aHMAX B cucreme LMS I'VAIL
O6mas yactb pabOThl /Uil BCEX CTYACHTOB IPYIIbI BHIIOJHSETCS B AMCIICHHOM Kilacce.
Otuer odopmiuseTcs U 3arpykaercs B JUYHBIM KaOMHET CTyJeHTa OT4YeT 110
UHAUBUIYaJIbHOMY BapHaHTY



11.4, Metoauyeckue yka3aHUs IJIsi OOYYalOIIMXCS 110 BBITIOJIHEHHIO J1ab0paTOpPHBIX
pabot B xo7ie BBINONTHEHUS J1aO0OPaTOPHBIX pabOT 00ydarOUIHiics JOIKEH YITTyOUTh U 3aKPEIUTh
3HaHUs, IPAKTUYECKUE HaBBIKU, OBJIAJIETh COBPEMEHHON METOJUKONW U TEXHUKOH KCIIEpUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTEPUCTUKOW oOydaromerocs. BoimomHenue
71a00paTOPHBIX pabOT COCTOUT U3 FKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PaCUETHO-aHAINTHYECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUATHHN.

Beinonnenue 51abopaTtopHbIX paboOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JTUCHMIUIMHBI, OIpenessieMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33Ja4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBAaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUICeHHE, Pa3BUTHE U JIETATU3alUs TEOPETHMUYECKHX 3HAHHM, MOIY4YEHHBIX Ha
JCKIHSIX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 10 N3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 1a00OpaTOpPHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUs K POBEJICHUIO JJaO0PAaTOPHBIX PaboT

Jlabopamopnoe 3ansamue — 00Ha U3 OCHOGHLIX OpM Opzanuzayuu yuebHo2o npoyecca,
HANPABNIeHHAs HA MBOPYECKOe YCBOCHUEe Meopemuideckux OCHO8 YUeOHOU OUCYUNTUHbL U
noy4eHue npaKkmuieckux Hagblk08 UCCI1e008aHUs Nymem NOCMAaHo8KU, NPoeeoeHus, 06pabomxu
U npeocmasienus pe3yibmamos KCNEPUMEHMA HA OCHO8e NPAKMUYECKO20 UCHONb308AHUS
PA3UYHBIX  cpedcms8 (HaOn0O0eHus, UsMepeHus, KOHMPOJs, BblUUCTUMENbHOU MEeXHUKU),
npuobpemerus Ha8bIKO8 ONBIMA MEOPYECKOU OesAMeNbHOCTI.

Lenv nabopamophnozo 3anamus — npaKkmuieckoe 0c8oeHue CmyoeHmamu CoOOepHCanus u
Memo00a02UU UZYHAEMOU OUCYUNTUHBL NPU UCTOTb308AHUU CNEYUATLHBIX CPEOCS.

OcHognbimu 3a0a4amu 1aO0PAMOPHLIX 3aHAMUL AGNAIOMCA: - NpUOOpemenue Onvima
peuteHus: y4eOHO- UCcie008amenbCkKux U peanrbHblX NPAKmuyeckux 3a0a4 Ha OCHO8e U3V4EeHHO20
meopemu4ecko20 mamepuana, - npuobpemenue ONbIMA NPOBEOEHUs. IKCNEPUMEHMA,
0671a0€HUe HOBLIMU MEMOOUKAMU IKCHEPUMEHMUPOBAHUS 8 COOMEemCcmaylouel ompaciu
HAyKy, MeXHUKU U MexXHON02UU, - npuodpemenue YMEHUll U HABLIKOE IKCHIYAMAyul
MexXHU4ecKux cpeocma u 000py0o6aHus; - Gopmuposarue ymeHui 0Opabomxu pe3yibmamos
NPOBEOEHHbIX — UCCIe008aHUl,  -AHAAU3 U  00CyHcOeHue MNOTYYEHHLIX — pe3Vibmamos U
Gopmynuposanue  6b160008;, -  GbIPAOOMKA  CNOCOOHOCU — OSUHECKO2O — OCMbLCTIEHUS.
CaMoOCmMosAMenvHo  NOJYYEHHLIX — 3HAHUU; - obecneuenue  pPaAYyUOHANbLHO2O — COYEeMAaHUs.
KOJLIeKMUBHOU U UHOUBUOYATbHOU PopMotl OyueHus.

OcHogubimu  yHKyuamu 1aOOpamopHelX 3aHAMUL AGIAIOMCA: - NO3ZHABAMENbHAA, -
passusarowas; 60CRUMAmMenbHAsL.

Ilo xapakxmepy 6bINOAHAEMbIX CcMYyOeHmMamMu 3a0aHull 1aOOPaAmMopHbie  3aAHAMU

noOpa30eNsOMCsL:

- Ha O03HAKOMUMENbHbIE, NPOBOOUMbBIE C YENbl0 3AKPenieHuss U KOHKpemu3ayuu
U3VHEHHO20 MeOpemuiecKko20 Mamepuanid, - aHATumuyeckKue, Ccmasswue Cce0el Yebro
NONyUeHue HOBOU UHGOpMayuu HA OCHOBe QOPMATUZ0BAHHBIX Memo008;, - MEOpHecKue,

CBA3AHHbIE C NOYYEHUEM HOBOU UHGOPpMAyUU nymem camocmosmenbHo 6blOPAHHbIX H0OX0008 K
peuieHuro 3a0au.

Dopmbl  opeanuzayuu 1a60PAMOPHLIX 3AHAMUL ONPEOeNIOMC 6 COOMBEMCMBUU CO
cneyuguueckumu  0COOEHHOCMAMU  YYEeOHOU  OUCYUNIUHBL, YelaMu O00yYeHuss U Mo2ym
npeocmaenams  CoO0U. - peuleHue mMunosvix U CUMYAYUOHHLIX 3a0ay, - NpogedeHuUe
IKCHEPUMEHMA, 3aHAMUS NO MOOETUPOBAHUIO PEalibHbIX 3a0al, - Uepo8oe NPOeKmMuposanue; -
8ble30Hble 3anHAmusl (Ha Npouzso0Cme0, 8 Opearuzayuu cgepvl yciye, yupexcoeHus u op.);, -



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

Jlabopamopnvie 3anuamus npooosAmMcs nocie umenus ieKyuil, 0arowux meopemuieckue
OCHOBbI OJ151 UX BbINONIHEHUsL. [JOnYCKaemcs blNOIHeHUe 1aO0PAMOPHBIX 3AHAMUL 00 NPOYMeHUs.
JeKYull ¢ yeavro obnecuenus UyyeHus meopemuyecKkoe0 Mamepuaia npyu HAIU4uu OnUCaHuil
pabom, GKIIOUAIOWUX HEOOX0OUMble MeopemuyecKue C8e0eHUs Uil CCbLIKU HA KOHKpemHbvle
YuebHble U30aHUsl, cooepaucauue SMu ceOeHuUsl.

Ocnosanuem 011 NPosedeHusi 1aOOPAMOPHbIX 3AHAMUL N0 OUCYUNIUHE SGIAIOMCA: -
npocpamma yueoHou OUCYUNIUHBL, - PACNUCAHUE Y4eOHbIX 3aHAMUI.

Jlabopamopmnvie  3amamus  OOMJCHbL  NPOBOOUMbCS 6  CHeYUAIU3UPOBAHHBIX
1abopamopusx, CcoOmMeemMcmeyIoWux CaAHUMapHO-2USUEHUYeCKUM — HOPMAM, Mpebo8anuam
be30nacHocmu u mexHu4eckou 3cmemuxe.

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 NOJIb308AHU 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 — MAMepualamu,  BKIOHaWuMy 6 cebs  KOMHIIeKm
Memoouyeckux YKazauuli K YUukiy J1abopamopuwvlx pabom no OAHHOU  OUCYUNIUHE.
Memoouyeckue ykazanus K J1aO0OpamopHol pabome  Cuyjucam — pPyKoBOOCHEOM  OJisl
npenooasameieil U Cmyo0eHmos.

Ionnomouuss u omeemcmeeHHOCMb  NPOPeccoOpCKO-NPenooasamenbeko20  cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aAHU3YEMCsl 1aO0PAmMOPHOE 3aHAmue:

3aseoyrowuii kageopoii Hecem omeemcmeeHHOCMb 3a Hadedxcaujee QYHKYUOHUPOBAHUE
Jnabopamopuu u Kaopogoe obecneuerue 1ab0paAmopPHuIX 3AHAMUILL.

IIpenooasamens, KOmopomy HOpYHeHO HNposedeHue YUKIa J1aO0pamopHbiX 3aHAMUL,
Hecem OmMEemcmeeHHOCMb 3d CBOEBPEMEHHYI0 N00AYy 3ds60K HA MAMEPUAIbHOE U KAOPOBOe
obecneyeHue 3aHAMUL, A MAK’CE 34 OPLAHU3AYUIO YKA3ZAHHBIX 3AHAMUL 6 COOMBEMCMEUU C
mpebosanusMu  OelUCmeyIouWux HOPMAMUBHBIX OOKYMEHMO8, OMHOCAWUXCS K COOEPHCAHUIO
3AHAMUL U MemOoOUKe Ux npoeeodeHusl.

Ilpenooasamensy umeem npaso onpeoderamv cooepiicanue 1aOOpPaAmMopHuIX padbom,
8b1OUPAMb MemoOobl U CPeOCmB8a NposedeHus 1adopamopHbIX UCCIe008AHUN, HAUOOLee NOIHO
omeeuaowue ux 0CoOOEHHOCMAM U 00eCneyusanuue 8biCOKOe Kauecmeso yuebHo2o npoyeccd.

Ilpenooasamenv  gpopmupyem pyoedxcHvie U UMo206vle pe3yibmamovl (petimuHeu)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1AOOPAMOPHLIX pAbOm.

IIpasa, omeemcmeeHHOCMb U 0OA3AHHOCMU CIMYOEHMA.

Ha nabopamopnom 3anamuu cmyoenm umeem npago 3a0asams npenooasamenio u ()
3asedyrowemy 1abopamopuetl ONPOCbl NO COOEPHCAHUIO U MeMOOUKe GbINOJIHEHUs. pabombl U
mpebosams omeema no cywecmsy oopawenus. Omeem npenooagamelis 00IHCeH 0becneuusams
8bINOIHEHUE CMYOEHMOM pabomvl 6 MeyeHue 3aHsAmusi 8 NOJIHOM 00vbemMe U C HAONeHCAUWUM
KAuecmeoMm, 02080PEHHbIM 8 MEMOOUUECKUX YKAZAHUAX NO NPOBEOEHUI0 1aDOpamopHbIX pabom.

Cmyoenm umeem npaso Ha 6vlNoOHeHUe 1aO0pamopHol pabomvl N0 OPUSUHATLHOL
Memoouxe ¢ coznacus npenooasamens u noo e20 HAO30POM - Npu 06e3YClL08HOM COONOOeHUU
mpebosaHuti 6e30nacHOCmu.

Cmyoenm umeem npaso BbINOIHUML AAOOPAMOPHYIO pAbOmMy, NPONYWEHHVIO NO
V8aAdNCUMENbHOU NPUYUHE, 8 HACHl, CO2NACOBAHHbIE C NPENn0Oasameem.

Cmyoenm o00sa3an npubvimv Ha 1aO0PAMOpPHOE 3AHAMUE BOBPEMS, YCMAHOBIEHHOE
pacnucaunuem, U C HEOOXOOUMOU Nped8apumenbHol  nodcomoekou. K  evinoanenuro
1abopamopHou pabomuvl OONYCKAMCS CMYOeHmbl, N0OmMeepousuiLe 20moBHOCMb 8 0bveme



mpeb0B8aHuUll, COOEPACAUUXCA 8 MeMOOUYECKUX VKA3AHUAX K 1aO0pamopHol pabome u (unu) 8
VCMHBIX Nped8apumenbHblX YKA3anusx npenooagamens. JlabopamopHnoe 3ausmue cocmoum u3z
CLe0yIowUx 21eMeHMOo8: 8600HAS YACb, OCHOBHASL U 3AKIIOYUNENbHASL.

Beoonas uacmv obecneuusaem noo2omosky CmMyOeHmMo8 K GblNOJIHEHUI0 3a0aHull
pabomul. B ee cocmas 6xo0am: - hopmyauposKa memvl, yeiu u 3a0ay 3aHAmus, 000CHOBAHUE
€20 3HAYUMOCMU 8 NPOPECCUOHANLHOU NOO20MOBKE CIYOEHMO8, - U3JI0JNCEHUE MeoPEemUuiecKux
OCHO8 pabomul, -Xapaxkmepucmuka cocmasa u ocobenHocmetl 3a0anull pabomsl u 00bACHeHUe
Memooos (cnocobo8, npuemos) ux 8blNOJIHEHUS, - XAPAKMepUCmuKka mpebo8anuil K pe3yibmamy
pabomol;, - UHCMPYKMAXC NO MeXHuKe 0Oe30NacHOCMU NpU IKCHAYAMAYUU MEeXHUYeCKUX
cpeocmes; - Npo8epKa 20MOBHOCMU CIYOEHMO8 bINOHAMb 3A0AHUsl pAOOMbl; - YKA3AHUS NO
CAMOKOHMPOTIO Pe3yibmamos blNOIHEHUs. 3a0AHULL CIYOEeHMAMU.

OchosHas uacmo 6KIOYAEm NPOYECC 8bINOIHEHUS 1A00PAMOPHOL pabomol, 0popmieHue
omuema u e2o 3awumy. OHa Modcem conpo8oHcOAmMsbCs OONOTHUMENbHBIMU PA3ZLACHEHUAMU NO
X00y pabomwi, ycmpaumeHuem mpyoOHOCMel Npu ee GbINOJHEHUU, MEKYWUM KOHMPOLeM U
OYEHKOU  pe3yIbmamos OMmOeNbHbIX CMYOeHmos, Omeemamu Ha 60NPOChl  CMYOeHMO8.
Bosmooicno npobnoe svinonnenue 3adanusi(uti) noo pykosoocmeom npenooaeamelis.

3axnrouumenvHas yacmos cooepicum: - noogedenue 0OWUX Umo208 3aHAMuUs,; - OYEHKY
pe3ybmamos pabomvl OMOEIbHbIX CHYOEHMO8, - OMBEMbl HA 6ONPOCHl CMYOEHMO8,; - 8blOAY)
peKomeHoayuill no YCmpameHuto npooenos 6 cucmeme 3HAHUL U YMEHUL CMYOeHmos, No
VAYMUEHUIO Pe3ybmamos pabomul, - cOOp OMYEmMo8 CmyoOeHmos OJisi NPOGEPKU, U3N0JCEHUe
Cc8e0eHUll, Kacarouuxcs no020mosKU K 8bINOJHEHUIO clledyiouell pabomei.

Beoonass u saxnouumenvhas  uacmu - 1a6OPAMOPHO2O  3AHAMUS  NPOBOOAMCS
¢pornmanvno. Ocnognas 4acmb Modicem BbINOIHAMBCA UHOUSUOVATILHO UNU KOJIEKMUBHO (8
3a6UCUMOCU OM POPMbBL OP2AHUZAYULU 3AHAMUSL).

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

B xo00e nabopamopuwvix 3anamuii cmyoenmsi 6e0ym HeoOX00umble 3anuUci, COCMasisiom
(no mpebosanuio npenodasamens) umo208uvlil NucbMeHHwvlll omuem. Ha nepgom 3anamuu yuxna
Jabopamopuwix pabom npenodasameib OOINCEH OAMb KOHKPEMHbLE YKA3AHUSL NO COCMABICHUIO
u ogopmnenuro omuemog ¢ yeavlo obecneyeHus eouHoodpaszus. B zasucumocmu om
ocobeHHoCcmel Yukaa 1aOopamopHblX 3aHAMULL OMyen COCMAGIAemcs KANCObIM CIYOeHmOoM
UHOUBUOYATILHO, TUOO 0OWULL OmYem - NOO2PYNNOU U3 2-3 cmyoeHmos.

TpeboBanus k ohopMIECHUIO OTYETA O JTAOOpaTOpHOU paboTe

Ilo okxonuanuu nabopamopHoii pabomwvl cmyoeHmvl 0053aHbI NPeOCmasums Omyem
npenooasamento 01 Npogepku ¢ nociedyiower  zawumou. Ilo  coenacoeanuio ¢
npenooasamenem 0ONYCKAaemcsi npeocmasierue K 3auwume omuema o i1abopamopHol pabome
80 8pemsL cledyrueco 1abopamopHO20 3aHAMUL UL 8 UHOUBUOYAIbHbIE CPOKU, 02080PEHHbBLE C
npenooasamenem. /fonyckaemcs no co2iaco8anuio ¢ npenooasamenem npeocmasiims Omyen o
nabopamopHoii  pabome 6 9INEKMPOHHOM 6ude. B konye Jnabopamopnoco 3ansmus
npenooasamens oyenusaem pabomy cmyoenma nymem nposepku omuema u (i) e2o 3aujumol
(cobecedosanusi).

Cmyoenm Hecem omeemcmeenHOCb:

- 3a nponyck 1a60pamopHoO20 3aHAMUA NO HEYBAHCUMENbHOU NPUUUHE,

- Henoo020moBIeHHOCMb K 1a00pamopHou pabome;

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

- nOpYy UMYWeCmad U HaHeceHue MamepuaibHo2o ywepoa rabopamopuu

Kpumepusamu oyenxu codepicanusi 1a60pamopno2o 3auamus AGNAI0MCA.

- coomeemcmeue memvl U COOEPAHCAHUS 3AHAMUA  NpocpaMMe  OUCYUNTUHDI,
memamuyecKkomy

- YeMmKOCMb, ACHOCMb Yelu U 3a0ay 3aHAMuUs,

- opeanuyeckoe eOUHCmeo meopuu U NPAKmMuKu Npu peuleHuy KOHKpemmbix 3a0ay,

- MOYHOCTb U OOCMOBEPHOCHb NPUBEOEHHOU UHPOpMaYULL;

- ompasicerue COBPEMEHHO20 YPOBH pa36UMuUs HAyKU, NPOU3800CMEa, MeXHUKU,




- npogheccuonanbHan HanPasIeHHOCMy 3aHAMUSL,

- CO2NACOBAHHOCMb 3A0AHULL C COOepuCanuem opyeux @Gopm ayoumopHou u
camocmosamenvbHol pabomul CMyOeHmos;

- peanuzayus 6Hympu npeoMemHuLx U Medlc NpeOMemHbIX cés3ell

Metoanyeckre yKkazaHus M0 MPOXOXKICHUIO TaOOpaTOPHBIX pabOT UMEIOTCS B U31aHHOM
BHJIC, a TakKKe B BHIE OJEKTPOHHBIX pecypcoB OuOmmorekn ['YAIIL, cucremsr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Merogunueckue yKa3aHus TS 00yJaroIIXCst o MIPOX 0XKICHUFO
CaMOCTOSITENIbHOM PabOTHI

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUICS BBIMOIHICT PabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YYaCTHS.

s oOydarommxcsi 1Mo 3a04HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B €051 KOHTPOJIBHYIO palboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMHUpYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISCT UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHHI, 00SCIICUMBACT BBICOKUI
YPOBEHb YCICBAGMOCTH B TIEPUOJ OOYUYEHHS, IOMOTaeT IOJYYUTh HABBIKH TIOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUI MaTepHall 1Mo JTUCIHUILIHHE;

— METOJUYECKUE YKa3aHUs 10 BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydaroImuxcs
10 32049HOM (hopme 0OyUeHHS).

CamocTtosiTetbHas paboTa CTYJACHTAMH BBIIOJNHSICTCS C KCIOJIB30BAHUEM TNPE3CHTAMH K
JIEKIUSAM, METOANYECKHX nocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?1d=8649), yaeOHUKOB CIHCKa JIUTEPATYpPhI, PECYPCOB
HHTepHeT JaHHOTO MOTYIsS

11.6. Meroauueckue ykazaHUs [ OOy4arOMMXCAd MO MPOXOXKICHHIO TEKYIIEeTo
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OIEHUBAHUS XOJa OCBOCHUS
IUCIHTIINHEL

11.7. Meroandeckue ykazaHus i 00yJarOIIUXCs MO MPOXO0XKIESHUIO MTPOMEKYTOUHON
aTTeCTallu.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOmIUXCS  TMPEAYyCMaTpUBaeT  OICGHUBAHHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB 00ydYeHHs Mo auciuminHe. OHa BKIIOYAET B
cebs:

— D9JK3aMeH — (opma OILIEHKM 3HaHWH, MONYyYEHHBIX OOYYaIOIIUMCS B IPOLECCE
W3Yy4EeHUs BCEH MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOMW CECCHMM M 3aBEPIIAETCS AaTTECTAIMOHHOW OIEHKON «OTJIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 9T0 (hopma OIEHKH 3HAHUMU, MOTYYEHHBIX OOYUYAIOIMIUMCS B XOJAC MU3YYCHUS
y4eOHOM TUCIUTUIMHEI B 1IEJIOM WJIM TPOMEKYTOUHas (M0 OKOHYAHUU CEMECTpa) OlleHKa 3HAHHUMA
00ydJaromuMcs 1Mo OTIENbHBIM pa3jieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3a4TeHO»
WJIH «HE 3a4TEHOY.



— 1uddepeHIpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
00YyJaIoIIMMCS TTPU MU3YYEHUH AUCIMIUIMHBI, TP BBIIOIHEHUN KYPCOBBIX IPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHO.

Cucmema oyenok npu NPoBeOeHUU NPOMEN’CYMOYHOU aAMmMecmayuy OCyuecmsisiemcs 6

coomeemcmeuu ¢ mpeboganuamu Illonosxcenuii «O mekywem KOHMpoOLe YCneeaemocmu u
npomedcymounoi ammecmayuu cmyoenmos I'VAIL, obyuarowuxcs no npocpammwvl 8vicuieco
obpazosanusy u «O MOOYIbHO-PElMUH2080L CUCmeMe OYeHKU Kauecmeda yuyeOHOoU pabomul
cmyoenmog 6 I'VAII».

Ilpomedsxcymounas ammecmayusi npo8oOUmcs 0Jisk OYEHUBAHUSL NPOMENHCYMOUHBIX Pe3YIbmamos
00yyYeHuss 8 mom cayuae, K0e0a OUCYUNIUHA U3VHAEMC HECKOIbKO Nepuooos8 obyuenus, u npu
9MOM ee uzyueHue He 3a6epuleHo, U Y4eOHblll NIaH 00pa308amenbHol NPOPAMMbI, GKIIOUAIOUWUL
OaHHYIO  OUCYUNJIUHY,  NpedycMampueaenm  NpoBeoeHUe  HEeCKOIbKUX — NPOMENCYMOYHBIX
ammecmayuil.

Ilpomesicymounas ammecmayus npo8oOuUmcs 01 OYEHUBAHUS OKOHUAMENbHbIX pe3ylbmamos
00yuenus 8 mom ciyiae, K020a uzyueHue OUCYUNIUHbL 3a6ePULEHO, U OKOHUAMENbHAS OYeHKd No
oucyuniune evicmasisiemcss 6 KoHye usydenus oucyuniunvl. OKOHUaAmMeNvbHAs OYeHKa Nno
OuCYuniune paccyumvléaemcs Kax OYeHKA Nocle0He20 ceMecmpa U YKA3bleaemcs 6
APUNOIHCEHUU K OOKYMEHmMY 06 00pa308anuu U o K8Arupurayuu.

Ipu peanuzayuu mooyneti 0onyckaemcs ammecmayus no Mooyio 8 yeiom (be3 niaHupoaHus.
KAKou-1ubo Gopmvl NpOMeNCYMOYHOU ammecmayuu Oas. Kaxncoo20 KOMNOHEHMA MOOYIs
OMOEeNbHO) CO2NACHO YUeOHOMY NIAH).

Pezynomamer npomesicymounou ammecmayuu 00yuanowuxcsa, a maxdce npeoioNHCeHus no
NOBbILEHUIO Kauecmed ux MNO020MOBKU BbIHOCAMCA Ha o00cydcoeHue 3acedanutl Kagheop,
cogsewjanuti 0ekamos, YueHvlx cosemos @axyibmemos, ¢uiuanos u Yuenoco cogema
VHU8epcumema.

Heyooenemseopumenvuvie pe3ynbmamvl NPOMENCYMOYHOU ammecmayuu 00y4arnuie2ocs no
OOHOU UNU HECKONbKUM — OUCYUNTUHAM  (MOOYIISIM, NPAKMUKAM) UAU  HENPOXOAHCOeHUe
NPOMEdCYMOYHOU —ammecmayuu  (HeaeKka) npu  Omcymcmeuu  Y8adCUmMeIbHblX NPUYUH
NPUSHAIOMCS AKAOeMUYECKOL 3A00IHCEHHOCMBIO.

Ilocnedosamenvrocms npogedeHUs NPOMENCYMOYHOL AMMeCmayuu.

e [lpenogaBarenb HE MEHEe YeM 3a TPH THS 10 MPOBEIEHUS MPOMEKYTOYHOH aTTeCTaIIH
UHPOPMHpYET 00ydJaroIuxcs O crocode MPOBEACHUS NMPOMEXKYTOUHOW aTTecTaluu (K
OpUMeEpPYy, CCBUIKY Ha OHJIaWH-KOH(EpPEeHLUIO0 [UId MpPOBEACHUS MPOMEKYTOUHOM
aTTecTaluy o0yJaroIuxcs), Ha3HaYeHHue ayAuTOPUH.

e [lpenogaBarenb 3apaHee 3arpyKaeT BAPUAHTHI 3alaHUH [T TPYIIITBI B IMYHBIC KAOMHETHI
(pro.guap.ru)

e [lpemomaBarenb, HCIONB3YSl OK3aMEHAIIMOHHBIE OWIIETHI, MPOBOIUT ATTECTAIHIO
o0ydJaronmxcs

e [IpenogaBarens GOPMUPYET UTOTOBBIC PE3YITHTATHI IPOMEKYTOUHOM aTTECTAIIHH.

e PesynbTaThl aBTOMAaTUYECKH TIEPEHOCATCS B BEIOMOCTh M 3aUYETHYIO KHIDKKY
oOyuatorerocs.

e OOyyaromuiicsi 3HAKOMUTCSI C BBICTABJICHHON OLIEHKOM B 3a4ETHOM KHHXKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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N3MEHCHHI 1
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