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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 «I'0TOBHOCTh WCIOJB30BaTh 3HAHME OCHOBHBIX METOJOB HCKYCCTBEHHOTO
MHTEJJIEKTa B TIOCIeAYIONIeH MpodeccnoHaIbHOM e TEIbHOCTH

Conepxkanue AUCIUIUIMHBI OXBATHIBAET KPYTI BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
TEHJCHUUAMHU U NEPCHEKTUBAMM Pa3BUTHS METOJOB MCKYCCTBEHHOTO WMHTEJUIEKTA, MOJECISIMU
NpEACTABICHUS 3HAHWM, METOJAbl OMNEPUPOBAHUS HMMH, C METOJAMHU PEIICHUS CIIOKHBIX
TpyaHO(OpMaTU3yeMbIX 3a/ay, CO CTPYKTYpOoll M MpuUHIUIAMH pabOThl 3KCHEPTHBIX CHCTEM
(OC), HEWPOHHBIMU CETSIMHU, METOJJAMH MAITUHHOTO O0YUICHHSI.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue (GopMbl OpraHu3aluu
y4eOHOro TpoIecca: JICKIUH, JIA0OpaTOpHBIC pPadOThI, MPAKTHUYSCKUE 3aHATHS, CEMHHAPHI,
camocTosTeNbHas paboTa 00yJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBAaHHOTO 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 JUCITUTITMHBI
Llenpro sBIIETCS TMONyYCHHE OakajaBpaMd BBIIICHA3BAHHOTO HAIMPABIICHUS TOATOTOBKU
HABBIKOB, HEOOXOIMMBIX JJIs YUACTHs B IPOSKTAX CO3JaHUs MHTEIUICKTyanbHBIX cucteM (MC).

1.2. JlucuumiuHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  ydaCTHUKAMHU
00pa30oBaTelIbHBIX OTHOIICHH, 00pa30BaTEIIbHOM MpOrpaMMBbl BBICIIET0 00pa3oBaHus (janee —
OII BO).

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

B pesynbraTe u3ydeHUs AMCHUILIMHBI OOyYarONMIUHCA JODKEH 00J1a/1aTh CIICIYIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE UHAMKATOPA JOCTUKEHUS
HauMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUU

[IK-6.3.1 3HaeT cOBpeMEHHbIE TEXHOJIOTHH
HOCTPOEHHUS CUCTEM UCKYCCTBEHHOI'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
(hopManm3anuu perieHui NPUKIaAHbIX 33124
[1K-6.3.2 3HaeT TeopeTHUeCKrEe OCHOBBI U MOJENIN
IPEJICTaBICHUS 3HAHUM, TEXHOJIOTHH MTOCTPOCHHUS
9KCIIEPTHBIX CUCTEM, OCHOBAHHBIX Ha IIPaBHIIaX
[1K-6.3.3 3HaeT mocTaHOBKY MpobieM
MaTeMaTHYeCKOro ¥ HHPOPMAIIHIOHHOTO
MOJIETTMPOBAHUS CIIOKHBIX CUCTEM

[IK-6.Y.1 ymeet paboTaTh Ha COBPEMEHHOMI

[1K-6 I'oToBHOCTE o
BBEIUMCIIATENbHON TEXHUKE

UCTIOJTb30BaTh
[TIK-6.Y.2 ymeer pa3zpabaTsiBaTh
3HaHHE OCHOBHBIX
uH(GOPMaIMOHHOE M TEXHHYECKOe O0ecTieueHue
METO/IOB

[TpodeccuonanbHble MHTEJJIEKTYaJIbHBIX CUCTEM 00paboTKU
HCKYCCTBEHHOI'O
KOMIIETEHIINH UH(GOPMALIUHU U YTIPaBJICHUS
UHTEJJIEKTa B .
[1K-6.Y.3 ymeer BbIOUpaTh, HCXO/S U3 YCIOBUH

nocaeyome .
o 3aaa4yuv, MOACIIN, AJITOPUTMBI 1 MCTOAbI HCYETKOU
poQeCCHOHAIBHON . s
JIOTHKH, a TaK)Ke MOJIETIM HEUPOHHOM ceTH IS
JESITEIbHOCTH

(dhopmanuzanuy pereHni MPUKIAIHbIX 3a/1a4
[IK-6.Y .4 ymeer co3naBath MOJIEIN
MIPEACTABICHUS 3HAHUM JIJIST CUCTEM
HMCKYCCTBEHHOTO MHTEJJIEKTA B YCIOBUSAX
HEOMPEIeIEHHOCTH HAa OCHOBE HCIIOIh30BAHMS
HEUYETKOI'0 JJOTUYECKOT0 BHIBOJA

[IK-6.Y.5 yMeeT miaHupoBaTh MpOLECC
MOJIEIMPOBAHUS U BBIYUCITUTEIBHOTO
IKCTIEPUMEHTA

TIK-6.B.1 Bnameet HaBBIKAMU CO3JaHUS
MIPOTPAMMHO-TEXHUUECKHUX CPEACTB
WHTEJUIEKTYaJIbHBIX CUCTEM YIIPaBJICHUS
[IK-6.B.2 BnaaeeT HaBbIKaMHU 1 ITpUEMaMu
MPOBEACHUSI KOMITBIOTEPHOT'O MOJCIIMPOBAHUS




WHTEJUIEKTYaJIbHBIX CUCTEM C UCTIOJIb30BaHUEM
CHEIMATM3UPOBAHHOTO SI3bIKA
POrPaMMHUPOBAHHUS

1IK-6.B.3 Bi1ageeT MeTOIaMU IIOCTAHOBKH 33124
1 00pabOTKH Pe3yJIbTaTOB KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS

2. Mecro nucuurnHbl B cTpykType OI1

JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
NP U3YYCHHUH CIICTYIONINX AUCIIUILINH:

- «BpIcmas MmareMartukay, - «MHbopmaTrkay,

— 3HaHWA, MOJIYYCHHBIC MPU WU3YYCHUM MaTepualia JaHHOW JMCIHILIUHBI, UMEIOT KaK
CaMOCTOSITENILHOE 3HAYCHUE, TAK ¥ MOTYT HCIIOJIH30BATHCSI MPU U3YUYECHUU IPYTUX JUCIUILINH:
- «CHUCTEMHBIHA aHAJIN3 B IPHOOPOCTPOSHUI,
- «KoMIiniekcupoBanue HHGOPMAIIMOHHO-U3MEPUTENLHBIX YCTPOHCTBY,
- «MeTtoapl HU(PPOBOI 00Pa0OTKH M3MEPUTEIBLHON HHGMOPMALIUN.

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTUIAHBI
Jlanubie 00 oOmeM o0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BHIOB y4eOHOMN
paboTHI 110 AUCUHUIUIMHE (M pACIpeNeIeHHE 3TON TPYI0EMKOCTH [0 CEMECTPaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

TpynoemkocTs Mo
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocmup OuUCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexum (J1), (gac) 17 17
npakTuyeckue/cemuHapckue 3anstus (I113), 17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (yac)
HK3aMeH, (4Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, udd. 3auy, dd. Hudd. 3au.
K3 F*) 3au.

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Pa3nenr1, TeMBI JUCIIUIIMHBI Hewrm | 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6

Pazgen 1. ‘ 2 ‘ ‘ ‘ ‘ 5




Pazgen 2. 2 4 4 8
Pasnen 3. 2 6 6 7
Pasnen 4. 2 4 4 13
Pazgen 5. 3 6 8 9
Pasnen 6. 4 8 8 10
Pasznen 7. 2 6 4 5
Htoro B cemectpe: 17 17 17 57

Hroro 17 17 17 0 57

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

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 WM. 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 ucnonb3oBanus MU B otpacnu (keiicsl). Kpusas ['apTHepa.

Cuctembl mnpencraBieHuss 3HaHuM. OTinume 3HaHMH OT JaHHBIX. Kiaccuduxanms
3Hanuil. baza 3nanwmii (B3). M3Bneuenue 3uanuil. MHTEerpanus 3HaHuil. TexHOIOTUH
MaHunynupoBanus 3HaHuAMU (TM3), sa3biku npencrasiaenus 3HaHuil (SI13). TlonsTue
HKCTEHCHOHAJ M MHTEHCHOHAJ 3HaHWM M cooTBeTcTByromMe uM 4yactu B b3. Ilpumepsl.
Monenu npeacranenus 3Hanuit (MII3), ux knaccuduxarms.

Pazmen 2

Maremarnueckue ocHoBbl MII3.

[Mousitue ¢popmanbhoit cuctembl (DC).Jlormueckune MII3. OCHOBBI HCUHCIICHHS
npeaukatoB (UIT) nepsoro nopsaka. U1 kak @C. HMcnonb3oBaHue KBaHTOPOB OOIIHOCTH
u cymectBoBaHus. OOmactm aeicTtBus KkBaHTOpOB. (CBOOOMHBIE H  CBSI3aHHBIE
nepemMeHHble. MHTepnperanys BbICKa3bIBAHUM, COAEpXKalUMX KBaHTOpPBbI. Iloaroroska k
aBTOMaTH3alu 00pabOTKM BhIpaXKeHUHM mnpenukaTtHo mnoruku. KiaysanbHas dopma.
Jlormueckuii BBIBOA. ABTOMaTHUECKOE JI0KA3aTeIbCTBO TeopeM. [Ipouenypa pesomonnn.

OCHOBHBIE TTOJIOKEHUS HEUETKOM JIOTUKH. lIpencraBienne 3HaHUI U BBIBOJ B MOJEIISIX
HeueTKkol noruku. Hederkoit MHOecTBO. Pazzudukanus. [ledaszzudpukamnys. OyHKIUSA
npuHaie)kHocTd.  Omepanyu  HajJg  HEUYETKMMU  MHOXECTBaMM  (IlepeceyeHue,
o0beIMHEeHNE, JOMOJIHEHUe, UMIUTUKaus). CHCTeMbl HEYETKOIO JIOTMYECKOrO BBIBOJA.
JImnreuctnueckas nepeMenHas. basa npasui. Beisoa mo MamaaHnu.




Paznen 3

Cerebie MII3 1 npoyKIIMOHHBIE CUCTEMBI

CereBeie MII3.  Cemantuueckue ceru (CC). ITlomstue AKO wu ISA ccwuok.
OxcreHcnoHan u uHTeHcMoHanm B CC. ba3oBble M BHpTyasibHble OoTHOWIEHHs B CC.
HocrouncrBa u Henocratku wmojeneid. @peitmosbie MII3. Ilpumepsl omnucaHuil.
[IporodperiMbl U dK30(hpeiiMbl. IKCTEHCHOHAT MU MHTEHCHOHAN B ¢peitmoBeix 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 mHTEpIperaropa. [Ipumep — 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 CJIETIOTO 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 kommabopaTuBHOM
¢mibTpanun. ['pad uaTEpECOB.
OkcneptHbie cucteMbl (OC).
Cxema u cocras auHamuueckoil OC. Pexxumbl padotel IC. VYnpasnenue B IC. [lonstue
Moy, obpasua. Onucanue 3TanoB paboTel UHTEpHpeTaTopa. PazButue kiiaccudyeckoit
cxembl pabotsl DC.
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.
Metonel pemenust ciokHbix 3agad B OC. Ilouck B MepapXHWYECKHMX MPOCTPAHCTBAX.
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). SnepHbiii Tprok.
Banunanuonnas u tecroBast Beioopka. Kpocc-panupanus. PaGora ¢ kareropuaibHbIMU
MpU3HAKaMHU.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 - xo3dduument
nerepMuHaIuy. JInuHelHas perpeccus, moJlMmHOMUaNbHas perpeccus.  IlepeoOyuenue u
peryasipusanus, rpednesas perpeccust, LASSO, Elastic Net.

Tunbl 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

roJI0COBaHUE

MeTtpuku kauecTBa KilacTepusaluu (BHEIIHKUE U BHYTpeHHUE). [IpumMepsl MeTpuk
MeTtoapl 00ydeHHUsI HA OCHOBE MHAYKLIMU IIPAaBUIL.

3anava kiaccuuKalm, acCCOLUUAIUH, MTOCIeI0BaTeNIbHbIEC A0IOHBDI.

Jlornueckue aaropuTMbl KIACCH(HUKAIMKM, OCHOBAHHBIE HAa MPUMEHEHHH PEUIArOIINX

JIepeBbEB. JJEMEHTHI JepeBa perieHuil. [Ipumep nepeBa pemieHuid npu OAHKOBCKOM

kpenutoBanuu. AusroputM CART Ounapnoi knaccudukanuu. Ilpomecc moctpoeHus

nepeBa pemieHuid. Kputepun paszneneHus ysia: HHPOPMaIMOHHBIN BeIMTPHINI. Kputepunii

pacuierienus Gini mpu BeIOOpe aTpuOyTOB.

AHcambnupoBaHue B 3a7auax kiaccudukanuu. Paznoobpasue. Llenb, ocHOBHBIE MOIeH

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

OyCTHUHT.

AcconmatuBabie mpaBmia  (association rules). Ilommepxka Habopa © mpaBHiA.

JlocToBepHOCTH npaBmia. [ paHHUIIBI TOAIEPKKU

AnroputM APriori, atarmsl, IpumMep padOTHL.

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

nocienoBarenbHocTy. [llaru anropurma AprioriAll, mpumep paGboThL.

UckycctBennsie Heifponusie cetu (MHC).
buonornuecknii M UCKYCCTBEHHBIM HeHpoH. Ilpumep pacuera BbIXOJAa HEMpPOHA.
Knaccupukauus MHC. HWHC npsmoro pacnpoctpanenusi. Ilepuentpon. 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 GyHKUu. 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'my6oxkne MHC (DNN). I'enepatuBno - coctszatenbhbie cetd (GAN), cxema, pabota
reHeparopa 1 JUCKpUMHUHATOPA.
DL B cersix cO MHOTUMH CKPBITBIMH CIOSIMH. [IpeojojieHre HEIOCTaTKOB alropuTMa
00paTHOTO PACIPOCTPAHEHHUSI.
[penoOyyenune ¢ orpannveHHoi ManmHoi bomsivana (RBM). T'myGokue cetn noBepwusi.
[Ipumep apXUTEKTYpHI.
[TpenoOyvenne ¢ aBTOKOUPOBIIUKaMU. [IprMep apXUTEKTYpHI.

[lepcnexTuBHbIE HanpaBaeHus B DL.
Tpanchepnoe oOyuenue (TO). Jlomennas anantamus (DA). [pumepsr.
WNukpemenTHoe oOydeHue. 3a1aya yMEHbIICHUs pazMepHocTH. OOepTOUHbIE METO0B Ha
ocHoe SVM.

O6yuenne c¢ moakperuienueM(RL). Maen moaxoma RL. Ilonstus areHta, cpensl,
cocTosiHUS, AecTBuil M Harpaabl. DyHKIMSA LHeHHOcTH coctosiHus (Value function) u
dbyakus kadectBa nerictBus (Q- funtion). OnTmmmu3anus CTpaTerud C MOMOIIBIO




MaKCUMU3aluu (QYHKIIMH IIEHHOCTH W KadecTBa. Q-oOyuenwe. ['mybokoe oOydeHue ¢
noakperieaneM. Deep Q-Networks, Actor-critic.

Obpabomra mexcmos. Paboma ¢ ecmecmgenHbiM S136IKOM ¢ NOMOWBIO HEUPOHHBIX
cemeii. Bekmopnvie npeocmasnenus ois 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 AJis peuieHus 3a/1a4y aHajdu3a JaHHbIX. POIM y4acTHUKOB 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 anaiu3e 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. TlpakTtuueckue (CeMHHAPCKUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

M3 Hux Ne
Ne Tewmsi Dopmel TpynoemMKOCTh, | IPaKTUYECKOH | pa3nena
i MPAKTHYECKHX MPAKTHYECKUX (uac) [OATOTOBKH, | Aremu
3aHATHH 3aHSATHHA (uac) DL
Cemectp 6
1 IIpocreimue [IpakTnueckoe 2 2 2
POTPaMMBI U UX 3aJjaHne
OTJaJIKa B cpesie
Visual Prolog
2 Co3nanne [IpakTueckoe 2 2 2
MPOCTEUIIINX 3aJIaHUe
IIPOEKTOB C
DIIEMEHTaMHU
rpadu4eckoro
uHTepdeiica
3 Poxncreennbie [IpakTnueckoe 2 2 2
OTHOIICHHSI 3aJJaHNe
4 | Pabora co criuckamu [IpakTnueckoe 2 2 2
Y CTPOKAMU 3aJJaHNe
5 Cosnmanue [IpakTrueckoe 2 2 2
npocrenmmx 6a3 3aJjaHue
JTaHHBIX
6 Pazpabotka [IpakTnueckoe 2 2 4
AKCHEPTHBIX CUCTEM 3aJjaHne
B cpene Visual
Prolog
7 | UccnenoBanue Cemunap 2 2 5
CYIIECTBYIOIINX




MPOrPaMMHBIX
OnbIMoTeK

1 MOJIEJIEH,
CO3JIaHuUs
IPOrPaMMHBIX
peanu3auui
rTyOOKHX
HEHUPOHHBIX CETEN

8 | UccnenoBanue Cemunap 3 3 6
CYIIECTBYIOIINX
IPOTPaMMHBIX
OoubImoTex
1 MOJeIIeH,
CO3JaHHUs
IPOTPaMMHBIX
peanuzanuii Ha
OCHOBE aJITOPUTMOB
oOyueHus ¢
MOJIKPETIIICHUEM
Bcero 17 17
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B Ta0IUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBaHue 1a60paTOpHBIX paboT TpynoeMKoCT®, | MPAKTHHECKOH | pasnena
n/m (gac) MOATOTOBKH, | JHCIMII
(dac) JIMHBI
Cemectp 6
1 | Pa3paboTka HEUETKUX IKCIEPTHBIX CUCTEM B 2 2 2
Matlab
2 OO0yuenue HelpoHHBIX ceTel B Matlab — 2 2 5)
3aja4a anmnpoKCUMAaIH
3 OOyuenue HelpoHHBIX ceTell B Matlab — 2 2 5
3aJjaua KJI1acCu(pUKaIu
4 Co3zmanne U MOJETMPOBAHUE CBEPTOYHOM 2 2 6
cetu B Matlab
5 ['my6okoe o0yuenue B cucreme KNIME- 2 2 6
pacrio3HaBaHHe N300paKeHUH
6 Metoasl Data Minig B HHTEIIEKTyaIbHOM 2 2 5,7
aHaJM3e IaHHBIX. 3aJ]auu perpeccuu B
Loginom
7 Mertoap! Data Minig B MHTEIUIEKTYaIbHOM 2 2 5,7
aHaM3e NaHHBIX. 3a7a9 KJIACTepU3AIIH B
Loginom
8 [Tpumenenne Python mis knaccudukanum 3 3 6,7
M300paxeHHi
Bcero 17




4.5. KypcoBoe npoeKTHpOBaHKE/ BHITIOIHEHUE KypCOBOU PabOTHhI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh IIPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3
M3yueHne TeopeTuyecKoro Marepuasia 20 20

nucuuruael (TO)

KypcoBoe npoextuposanue (KI1, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Brimonaenue pedepara (P) 10 10

[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamnee 3aganne (/13)

KonTponbubie pabotel 3a0uHNKOB (KP3)

IToaroroBka K MpoOMeEXyTOUHOU

arrecrauuu (I1A) 27 27

Bceero: 57 57

5. [lepeuyenn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaromuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yJaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

KomiuecTso 3k3eMInIsipoB B

Hingp/ bubnuorpapuyeckas ccpuika oubmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

A65681.5 AnnpeitunkoB A.B., Aanpeitunkosa O.H. 2

WuTemiekTyanbHble HHOOPMAIIHOHHBIE

cucTtembl: YueOHUK. - M. : dunHaHch 1

cratuctuka, 2004.-424 c.un
004 O-75 OCHOBBI UCKYCCTBEHHOT'O UHTEIIJIEKTA ! 5

yuebHoe mocobue / 0. A. AnToxuHa, A. A.
OBogaenko, M. JI. Kpuuesckuii, 1O. A.
Maprteinosa ; C.-Iletep6. roc. yH-T
a’pPOKOCM. TPHOOPOCTPOCHHS. - DIEKTPOH.
TekcToBbIe naH. - Cankt-IlerepOypr : U3a-Bo
['VAII, 2022. - 169 c.

004.8 C40 | CucreMbl HCKYCCTBEHHOI'O MHTEJUIEKTA. 14




[Ipaxtuueckwuii kypc [Teker] : yueOHoe

Acraxosa, 2008. - 296 ¢

noco6ue / B. A. Uymiokos [u ap.] ; pen. U. .

004 A66 AnnporoB C.A. OCHOBBI JIOTHYECKOTO

nporpammupoBanus C.A. AHIPOHOB,
CII6,I'YAIL2022-129c¢

50

004 A66 BBenenue B cucTeMbI U TEXHOJIOTHU
MaIIMHHOTO O0yYeHHUS
nabopatopHslii mpakTukym / C.

A. Annponos ; C.-Iletep6. roc. yH-T

a’pokocM. mpubdopoctpoeHus. - CaHKT-
[TerepOypr : U3a-Bo 'YAIL, 2022. - 158 c.

50

7. IlepeyeHb IMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

Ilepeuenn AJIIEKTPOHHBIX
TEJIEKOMMYHUKAllMOHHON CETU
npuBezieH B Tabnuue 9.
Tabmuuma 9 -—
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

«uTepHETY,

o0pa3oBaTeIbHBIX

pecypcoB nH(pOpPMaAIIUOHHO-

HCO6XO,I[I/IMLIX 11 OCBOCHHUA AMCLHIIIIMHBI

[lepeueHb BIEKTPOHHBIX 00pa30BATENBHBIX pPECypcoB HHGOPMAIMOHHO-

URL anpec

HaunmenoBauue

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

AnzaponoB C.A. BBeneHue B joruueckoe
nporpamMmMupoBanue. JIabopaTopHBbIii
MPAKTUKYM. DJIEKTPOHHOE U3/1aHHE

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

Annponos C.A. BBeneHnue B CHCTEMBI U
TEXHOJIOTHMH MAIIMHHOTO 00YyYEeHUS.
JlaGopaTopHbIil NPaKTUKYM.
DIEKTPOHHOE U3JaHuE

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

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

http://www.raai.org

http://fuzzy.Kkstu.ru

http://ai.obrazec.ru

— opurmanpHeI caliT Poccuiickoit
aCCOIMAIIMU UCKYCCTBEHHOTO
HHTEJICKTA.

— calT «HedeTkas J0ruKa, HEUETKIE
CHCTEMBI B MITKHE BEIYHUCIICHUS ,

- cauT «/ICKyCCTBEHHBIN UHTEIUIEKT -



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

http://aifuture.chat.ru COZCPKUT MPUMEPHI IIPOrPAMMHUPOBAHUS
WMN, cTatbu, CCBLIKH.

http://www.gotai.net - caliT «VICKyCCTBEHHBIN UHTEIIEKT) -
COJIEPKUT IIPUMEPBI IPOrPaMMUPOBAHUS
NN, craTbu, cChUIKH.

— cauT «VICKyCCTBEHHBII UHTEIUIEKT -
B3MJIA] B Oyyllee» - COAEPHKUT
MaTepUabl 10 HECKOJIbKUM pa3zeiiaM
HCKYCCTBECHHOI'O MHTEIIJICKTA.

— CalT ¢ OOJIBIIUM KOJHYECTBOM
MaTEPUAJIOB 10 HCKYCCTBEHHOMY
UHTEJUIEKTY.

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUEHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MpOoIecca M0 JUCIUILIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne mi/mm HaunmenoBanue
1 KNIME (ananuTudeckas cucremMa ¢ OTKPBITHIM KOJIOM)
2 Visual Prolog (ne3apeructpupoBaHHasi Bepcusi)
3 Matlab (trial)
4 Loginom (OecruiaTHas CTyAeHUSCKAS JTUIICH3U )
) Python (cucrema nmporpaMMupOBaHHS ¢ OTKPBITBIM KOJIOM)

8.2. IlepeucHb MH()OPMATMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILITUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH)

1 | JlekimoHHas ayIuTOpUs

MynsTuMeanitHas TEKIMOHHAS ayIUTOPUS

10. OI_ICHOLIHBIC cpeacTBa Ajisd MpOBCACHU A HpOMCX(YTOqHOﬁ arTeCTalun


http://aifuture.chat.ru/
http://www.gotai.net/

10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCUUILTMHE TTpUBeIeH B Tadbnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI IPOMEKYTOYHON aTTeCTaIlluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

HuddepennrpoBanHblii 3a4€T Cnucoxk BOMpOCOB;
TecTtsr;

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITHH

XapakreprucTika chopMUPOBAHHBIX KOMITIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHONW 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TIPH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIbI.
Bormpocsr (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Ne /1

[Tepeuens BonmpocoB (3a1au) 11 IK3aMeHa

Kon
WHIAUKATOPA

Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeactaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) mist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

IlosicanTe NS0 HEYECTKOI'O JIOTHYECKOI'O BhIBOJA I1O MaM,Z[aHI/I

IT1K-6.3.1

[TosicHuTe MexaHu3M pa3perieHus: KOH(IMKTOB B
IIPOAYKLIMOHHBIX CHCTEMAX

[1K-6.3.2

Kaxue merons! maremarnyeckoro moaenuposanusa C Bam
n3BecTHbI? [IpuBeuTE NOCTAHOBKM 3a/1a4.

I1K-6.3.3

BepositHocTHbIe Mostenu. O6nacth npuMeHeHus. baliecoBckas
cetb (BC). 3anaya 00yueHus napaMeTpoB pacrpeaeneHuil.
TpakrtoBka popmynsr baiieca. ITyru ynpomenus bC.

[lepeuncnure oCHOBHbIE TPEOOBAHUS K IPUKIIATHOTO
IIPOrpaMMHOMY 00€CIIEYEeHHUI0, CIIOCOOCTBYIOIIUMY
MOBBIIEHUIO 3(pPEeKTUBHOCTH pabOTOCIIOCOOHOCTH
JIOTUCTUYECKOH J1eATeIbHOCTH KOMIIAaHUU

I1K-6.VY.1

OOyueHnue HeHpOHHBIX ceTel. OOyUeHHE C YUUTEIIEM.
Omnbka 00y4eHHs, aIrOpUTM OOPATHOTO PACIIPOCTPAHEHUS
omuOku. [Ipobiema nepeoOydeHusI.

[IK-6.Y .2

O6yuenue ¢ nonkperuienneM(RL). Mnen noaxona RL. Q-
oOydeHue

[IK-6.Y .3

[Iporpammuble cpeactBa pazpadotku UC

Uro sBsIeTCS aNrOpUTMOM O0YUYEHUS C MOAKPETIIEHUEM.
Kakoii cienugukoii o01aaer o0yueHue ¢ MoAKperIeHueM

[IK-6.Y .4

Kakue nporpamMmHble CpeCTBa IPUMEHSIOTCS IPU PELLICHUN
3ajau pazpadorku UC?

[IK-6.Y.5

[IpuBeauTte npuMep CEMaHTHUECKON CETH HEKOTOPOro 00BEKTa

Kaxue nporpammusie nHCTpyMeHThI Moaenuposanust MHC B
matlab BeI 3HaeTe?

ITK-6.B.1

Kak pacnonoxxeHsl HeHPOHBI B HEUPOHHBIX CETAX MPSIMOTO
pacnpocTpaHeHus?

[losicHuTe CTpyKTYpy nporpammsl Ha si3bike VP

[1IK-6.B.2

OmnummTe TeXHONIOTHIO pa3zpadoTky HedeTkor DC B Matlab

IlosicauTte CTPYKTYPY KypHaJia IPOBCACHUS KOMIILIOTCPHBIX
MOJCIIBHBIX SKCIICPUMECHTOB

Kakune 6ubmmorexu npu pazpadorke MUC ms si3p1ka Python Bam
W3BECTHBI?

HazoBurte cymiectByromye OMOIHMOTEKN I pearu3aiin
IYOOKUX HEMPOHHBIX ceTel

[1K-6.B.3




CO3/1aHUS MTPOTPAMMHBIX peaau3alrii Ha OCHOBE aJTOPUTMOB
00y4YeHUs C OJKPETICHUEM BaM M3BECTHBI.

Kakue cymectByronue nporpaMMHbie ONOITUOTEKN U MOJICIH,

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM J1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHHS
KypCOBOI1 pabOThI
Y4eOHbBIM IIJITAHOM HE IPELyCMOTPEHO
Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.
Tabmuna 18 — [IpumepHBbIii TepedeHb BOITPOCOB ISl TECTOB
y Koz
Ne n/nt [IpumMepHbIii IepedeHb BOMPOCOB JUIsl TECTOB
WHIMKaTopa

1 Koptex <ckopocts, {mManas, HebonbIlas, cpeauss, Beicokas}, [0,300], | I1IK-6.3.1

G, M>, rnie G — nporeaypa nepedopa 3JIeMeHTOB 6a30BOTO TEPM- [1K-6.3.2

MHO€eCTBa, M— mpolieaypa 3KCIEPTHOTO OIIpoca SBIIAETCS [1IK-6.3.3

IPUMEPOM [IK-6.Y.1
2 Kaxk 6yner npencrasinena baza 3nanuid, eciu B Ka4yecTBe criocoda [IK-6.Y .2

IPEJCTaBICHUs 3HaHUI OyJIeT NCII0Ib30BATHCS JIOTUKA IPEAUKATOB I1K-6.Y.3

IIepBOro nopsiika? [1IK-6.Y .4
3 UTto Takoe Kpocc-Baauaarus’? IIK-6.Y.5
4 MammnHOe 00y4eHne — T0 ... I1K-6.B.1

-110/ipa3zie TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4atOLHii IIK-6.B.2

MIOCTPOEHHMS AITOPUTMOB JUIs YIIPABJICHUS MAIIMHAMU IK-6.B.3

-10/ipa3ies TEXHOJIOTUI HCKYCCTBEHHOTO WHTEIUIEKTA, N3yJaroIui

YeJI0BEKO-MAalllMHHOE B3aUMO/IEHCTBUE

-110/ipa3zies TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUIEKTa, U3Y4atoLHii

MIOCTPOEHHUS aJITOPUTMOB, CIIOCOOHBIX 00y4aThCs

-110/ipa3zies TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4atOLHii

MIPUHIIMIIBI pa3pab0TKU POOOTOTEXHUYECKUX CUCTEM
4 ['paseHTHBIE METOIBI — 3TO AITOPUTMBI:

-BBIYHCIICHUS TIPOU3BOIHBIX

-reHepaluy n300paxeHH

-KJIacCU(pUKaAIMU N300paKEHUH Ha OCHOBE MX IIBETOBBIX

XapaKTEPUCTHK

-HaXO0X/IEHUS JIOKAJIbHBIX MUHUMYMOB T depeHnnpyemMoit GyHKIUN
5 JIuneitHas perpeccusi OTHOCUTCS K 3a7a4am:

-00y4eHus C yuuTenem

-00yueHus 0e3 yuurenst

-00y4eHus C MOJKpeIICHuEM
6 Jns peanuzanuu Web-unrepdeiicos npunosxenuit UM ucnones3yrores:

-Git
-Numba
-Dash
-Flask




7 [Tpu pemenun 3axay pazpadorku MC ucnonb3yroT cienyromiee
MPOrpaMMHOE 0OeCTIeYeHUE:

8 K HegocTatkaM ceMaHTUYECKUX CETEU OTHOCITCS ..

9 B gem 3akmrouaercs POJIb CBEPTOYHBIX clioeB?

10 Ha kakux monxomax 6a3upyroTcsi METOIBI CTPYKTYPHU3AIIHH,
dbopManu3anuu u paboThl ¢ HETOYHBIMU HEONIPEACTICHHBIMU 3HAHUSMU
U TaHHBIMHU?

11 Kak Ha3niBaeTcs craTucTHUECKas B3aUMOCBSI3b HECKOJIILKUX
CIIy4aiHBIX BEJIMYUH?

12 bubnmoreka ucnons3yercst sl paboThI ¢ TaOIUIIAMU
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

13 bubnuoreka ucnonp3yercs st paboThl ¢ rpaduKamMu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

14 Kakas 6ubnmoTeka ucroab3yeTcst sl padoThl ¢ MACCHBAMU JIAHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

15 bubnroTeka a1 CHMBOJIBHBIX U TEH30PHBIX BhIUMCIIeHH B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENSAIONIMEe  MPOLEeIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTUpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JaromUXCsl IO OCBOSHUIO TUCIIUILIMHBI




1.1. Meroauueckue ykazaHus A OOy4aloIUXCS 10 OCBOCHHMIO JIEKLIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTHh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
(GyHAaMEHTAJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKius packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

IInaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEPECa, HEOOXOAMMOTrO AJIsi CAMOCTOSITENIbHOM padoThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIIne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPATh HX B  Pa3iIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JEMOHCTpalUMed CIaioB U
UCIOJIb30BAaHUEM pa3aTOYHOIO MaTepuaja IpU HPOBEIEHUM KOPOTKMX JHUCKycCHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

1.2. Meroanueckue ykazaHus AJsl 00y4YaroUUXcs M0 YYacTHUIO B CEMUHApax

OCHOBHOMH T1€JIBI0 JUTsI 00YYarOIIEerocs SBISETCS CUCTeMAaTH3alus U 0000IIeHre 3HaHu!
Mo wu3y4aemMou Teme, pasaeny, (QopMUpOBaHHE YMEHHsS paboTaTh C JIOTOJHUTEIbHBIMU
HMCTOYHHKAaMU WH(GOPMAIUHU, COMOCTABIATh M CPaBHUBATh TOYKU 3PEHUS, KOHCIEKTUPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBeTcTBHUM C Beayulen
JTUTAKTUYECKON IIeJIbI0 COJIepKaHUEM CEMHMHAPCKUX 3aHATUM SIBJSIOTCS Y3JIOBBIE, Hanbosee
TpyIOHBIC Ui TIOHUMaHHUS M YCBOCHHS TE€MbI, pa3lieibl AUCHUIUIMHBL Crneunduxoil maHHOU
(GhOopMBI 3aHATUN SBJSETCS COBMECTHAsI paboTa mpenoaaBaTelisi U 00y4aromerocsi Haj peleHnemM
MOCTaBIEHHOW MpoOJeMBbl, a TOHWCK BEPHOTO OTBETa CTPOUTCS HAa OCHOBE YepelIOBaHUS
VHIUBUIYAIBHON U KOJJIEKTUBHOM JNEATEIIBHOCTH.

[Ipy nDOArOTOBKE K CEMHHAPCKOMY 3aHATHIO [0 TEME MPOCIYIIAHHOM JIEKIUU
HEOOXOAMMO O3HAKOMHUTHCS C IUIAHOM €ro TPOBEIEHHUS, C JUTEepaTypoll W HayYHBIMHU
MyOIUKAIUSMU TI0 TEME CEMUHApA.

1.3. Metoauueckue ykazaHUs Uisi OOYYaIOIMIMXCS MO TPOXOXKIACHHIO MPAKTHUYECKUX
3aHATHI

[IpakTHdeckoe 3aHATHE SIBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpTraHM3alHUHU y4eOHOTO
mpoIiecca, 3aKJIFOYArOIIasCs B BHITOJHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM TIPETIOaBaTEs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EeNbI0 YCBOSHHUS HAYYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JTUCIUTITNHBI, MPUOOPETEHUSI YMEHUN U HaBBIKOB, OITBITA TBOPUYECKOM JCSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS JUI 00YYaIOIIErocs SBISIETCS MPUBUTHE O0YJArOIIMCS
YMEHHI ¥ HaBBIKOB MPAKTUYECKON JIEITEIBHOCTH MO U3YyYa€MOW TUCIUTIIINHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, pacllupeHue | JeTau3alivs 3HAHUW TPU pPElIeHU!
KOHKPETHBIX 3aj1ay;



— Ppa3BUTHUC IIO3HaBaTCJIIbHBIX CHOCO6HOCT€I>1, CaMOCTOATCIIbHOCTH MBIIIJICHUA,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3y4YCHUs KOHKPETHOW y4eOHOM
JUCHUIIIINHBI,

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUU IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

[IpakTuyeckue pabOTHI MPEACTaBICHBl B METOJUYECKUX yKa3zaHHUsIX B cucteme LMS I'VAIL
OOwmast yacte paboOTHl Ul BCEX CTYACHTOB I'PYIIbl BBINOJHAETCA B AUCIUIEHHOM Kiacce.
Otuer odopmiusieTcs UM 3arpykaeTcs B JUYHBIM KaOMHET CTyIAGHTa OT4YeT 110
VH/IMBUyaJIbHOMY BapUaHTy

1.4, Meroauueckue ykazaHusl A OOydarolUMXCsl 10 BBINOJHEHHIO J1a00paTOPHBIX
pabot B xo/ie BBINOIHEHUS J1aOOPATOPHBIX pabOT 00ydaroLiics JOKEH YIITyOUuTh U 3aKpelHTh
3HaHMSI, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOM IKCIEpPUMEHTa
B COOTBETCTBUH C KBIM(UKALMOHHOM XapaKTepUCTUKOM oOydaromierocs. Beinonnenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-IIPAKTUYECKOM, pacCUeTHO-aHAIUTUYECKOM
4acTeil 1 KOHTPOJIBHBIX MEPONIPUATHH.

Brimonaenue 11abopaTopHBIX paboOT OO0yYaromUMCS SIBJISIETCS HEOTHEMIJIEMOW YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenesseMod Yy4yeOHbIM IUIAaHOM, M OTHOCHTCA K CpEACTBaM,
00€CTIeYNBAIOIINM PEIICHUE CIETYIOIUX OCHOBHBIX 33]1a4 00yYaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alllds TEOPETUYECKUX 3HAHUN, TMOJYyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAIMH 10 3y4aeMOH TUCIUIIHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajlaHue U TpeOOBaHUA K IPOBEACHHMIO JTAOOPATOPHEBIX padoT

Jlabopamoproe 3ansimue — 00Ha U3 OCHOBHBIX POpM Opeanuzayuu y4ebHo2o npoyecca,
HANpAGNeHHass HA MEOPYeCcKoe YCBOEHUEe MeOPemu4eckux OCHO8 Y4eOHOU OUCYUNIUHbL U
NOyYeHUe NPAKMUYECKUX HABIKOG UCCIeO08AHUSL NyMeM NOCMAHO8KU, NPO6edeHUs, 00pabomxu
U npedcmasieHus pe3yibmamos 3KCHePUMEHMA HA OCHO8e NPAKMUYECKO20 UCNOIb3068AHUS
PA3IUYHBIX  CpeOCcm8 (HAO00eHus, U3MepeHus, KOHMPOJA, GbIYUCIUMENbHOU MeXHUKU),
npuobpemerus Ha8blKO8 ONbIMA MEOPUECKOU OesIMENIbHOCMU.

Lenv nabopamoprozo 3aHAMUS — NPAKMUYECKOe 0CB0EHUe CIYOeHMAaMU COOePIHCAHUS U
Memooono2ul U3yHaemol OUCYUNIUHBL NPU UCNOIb308AHUU CNEYUATILHBIX CPEOCTS.

OcHogHbiMu 3a0a4amu 1aO0PAMOPHBIX 3AHAMUL AGNAIMCA: - NpUobpemeHue onvima
peutenust yuebHO- UCCcie008amebCKuX U PedibHbIX NPAKMUYECKUX 3a0a4 HA OCHOBE U3YUEeHHO20
Mmeopemuyeckoco mamepuania, - npuoopemenue Onvlma NPOGeOeHUs dKCnepumenma, -
08nadenue HOBbIMU MEeMOOUKAMU IKCHNEPUMEHMUPOBAHUS 8 COOMBEemCmeyoulell ompaciu
HAYKY, MEeXHUKU U MexHoNo2uu, - npuobpemenue YMEHUll U HABLIKOE IKCHILYAMAyUU
MexXHU4ecKux cpeocma u 000py0o8aHus; - Gopmuposarue ymeHui oopabomxu pe3yibmamos
NPOBEOCHHBIX — UCCAEO08AHUL,  -AHAAU3 U  O00CYIHCOeHUEe NOAYYEHHLIX pe3yIbmamos U
Gopmynuposanue  6b1860008;, -  GbLIPAOOMKA  CNOCOOHOCMU  JI02UHECKO20 — OCMbICAEHUS
CAMOCMOSIMENbHO — NOJYYEHHbIX — 3HAHUU, - obecneuexue PAYUOHATLHO20 — COYEMAHUs
KOJLIeKMUBHOU U UHOUBUOYATbHOU (PopMotll OyueHus.




OchosHblMU  PYHKYUAMU 1AOOPAMOPHBIX 3AHAMUL AGNAIOMCA: - NO3HABAMENbHASA, -
Pazeusarowas; 0CHUMAamenbHasl.

Ilo xapakmepy 6bINOIHAEMbIX CMYOEHMAMU 3A0aHUll  1aO0paAmopHvle 3aAHAMUA
noopazoensitomcs:

- Ha O3HAKOMUMENbHble, NPOBOOUMbBIE C UYeNbl0 3aKpenieHuss U KOHKpemu3ayuu
UBYYEHHO20 MEeopPemuyecKkoe0 Mamepuana, - aHalumudeckue, cmassiuue Cceoell Yelbio
noiyyeHue HoBoU UHGOPMAYUU HA OCHO8e (HOPMATUZ08AHHLIX Memo008; - MmeopuecKue,
CBs3aHHble C NOYYEHUEM HOBOU UHGOpMAYUU nymemM camoCmosimenbHoO 8blOPAHHBIX N0OX0008 K
peuieHuro 3a0au.

Dopmbl  opeanuzayuu 1aO0PAMOPHLIX 3AHAMUL ONPEOeNIIOMCS 8 COOMBENCMEUU CO
cneyuguueckumMu  0COOEHHOCMAMU — Y4eOHOU OUCYUNIUHBL, YelaMU O0OYYeHuss U Mo2ym
npeocmasisimes  CoOOU. - peuleHue mMunosviXx U CUMYAYUOHHLIX 3a0ay, - NpoGedeHUe
IKCHEPUMEHMA, 3aHAMUSA NO MOOETUPOBAHUIO PeaNibHblX 3a0aU; - USpo8oe NPOeKmMuposanue; -
8ble30Hble 3aHAmMuUsl (Ha NPou3800CmMe0, 8 opeanusayuu cgepuvl yciye, yupedcoeHus u op.); -
3aHAMUA-KOHKYpCbl.  Memoouxka 3aumamus modxcem ObiMb  PA3IUYHOL,  8AIHCHO, UMOOb
docmueanace oouias OUOAKMU4ecKds yeib.

Jlabopamopnvle 3anusamus nposoosAmMcs nocie umenus J1eKyull, 0arouux meopemudeckue
OCHOBbI OJIsL UX BLINOJIHEHUsL. JJONYCKaemcs GblNONIHEHUe 1AO0PAMOPHBIX 3AHAMUL 00 NPOUMEHUs.
JeKYutl ¢ Yeuvro oONecuenus UyyeHus meopemuyecKkoe0 Mamepuaid npyu HAI4uu OnUCaHuil
pabom, GKIOUAIOWUX HEODOXOOUMble Meopemudeckue C8e0eHUsi Ul CCbLIKU HA KOHKPemHble
yuebOHvle U30aHus, cooepicawue dmu C8e0eHUsl.

Ocnosanuem 051 NPosedeHusi 1aOOPAMOPHbIX 3AHAMUNL NO OUCYUNTUHE SGIAIOMCA: -
npocpamma yueoHou OUCYUNIUHbL, - PACNUCAHUE Y4eOHbIX 3aHAMUI.

Jlabopamopmnvie — 3amamus ~ OOMJCHbL  NPOBOOUMbCS 6  CHEeYUAIU3UPOBAHHBIX
1abopamopusx, CcOOMEEeMCMBYIOWUX — CAHUMAPHO-CUSUEHUYECKUM — HOPMAM, Mpebo8anum
be30nacHocmu u MmexHu4ecKoll 3cCmemuxe.

Konuuecmso obopyoosannvix nabopamophvix mecm 00JHCHO ObIMb HEOOXOOUMBIM OJls
00CmudIceHUss NOCMABeHHbIX Yelel 00yYeHUs U 00CMamoyHuIM 0l 0becneyeHus 00yuaemvim
Yenosutl Kompopmuocmu.

Bo epemsa nabopamopmuwix 3auamuii 001H#CHbL COONIO0AMbC NOPAOOK U OUCYUNIUHA 8
COOMEemcmauL ¢ NPAsUIAMU NOJb30BAHUS OAHHOU 1AOOPAMOPUL.

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

Jlabopamopuvie 3ansamus O00NJCHbL Oblmb o0becneueHvl 8 O00CMAMOYHOM O0Obeme
HeoOX00UMbIMU —~ MEeMOOUYeCKUMU — MAMepuanamu, BKIOYAWUMY 8  ceDs  KOMNIJIeKm
Memoouyeckux YKAa3auuli K YUukiy J1abopamopuwvix pabom no OaHHOU  OUCYUNIUHE.
Memoouueckue ykazanus K J1abopamopHou pabome  CaAyxcam — pyKo8OOCMBOM  OJisl
npenodasamereli U CMy0eHmo8.

Ionnomouuss u omeemcmeeHHOCmMb  NPOPeccopcKo-Npenodasamenbeko20  cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOUL OP2aHU3yemcs 1ab0pamopHoe 3ansamue:

3aseodyrowuii kagedpoii Hecem omeemcmeeHHOCMb 3a Haodlexcaujee QYHKYUOHUPOBAHUE
nabopamopuu u Kaopoeoe obecneuerue 1ab0pamopPHuIX 3AHAMULL.

IIpenooasamensv, KOmopomy HOpYHUeHO NposedeHue YUKIa J1aO0pamopHbiX 3aHAMUL,
Hecem OmMEemCcmeeHHOCMb 3d C8OEBPEMEHHYI0 N00AY)y 3dA60K HA MAMepualbHoe U Kaopogoe
obecneyeHue 3aHAMUL, A MAK’Ce 3a OPLAHUAYUIO VKA3AHHLIX 3AHAMUL 8 COOMBEMCMEUU C
mpebosanuaMy  OeuCmeylouwux HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXCA K COOEPIHCAHUIO
3AHAMUL U MeMOoOUKe uUx npoeeodeHusl.

Ilpenooasamens umeem npaso onpeoerimv cooepiicanue 1a6OpamopHulxX pabdom,
8b1OUPAMb MemoOobl U CPeOCmB8a NpoedeHUs 1a00PaAmopHbIX UCCIe008aHUL, Hauboaee NOIHO
omeeyarowjue ux 0CoOeHHOCMAM U 0becneuusaroujie 8biCOKoe Kaiecmeso yuedno2o npoyeccd.

Ilpenooasamenv  gpopmupyem pyoedxcHvie U UMo206vle pe3yibmamovl (petmuneu)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1AO0PAMOPHLIX pabom.



Ilpasa, omeemcmeeHHOCMb U 00A3AHHOCMU CMYOEHMA.

Ha nabopamopnom 3anamuu cmyoenm umeem npaso 3adasams npenooasamento u (ui)
3asedyrowemy 1abopamopuell ONPOCbl NO COOEPHCAHUIO U MeMOOUKe BbINOIHEHUs. pabomyl U
mpebosames omeema no cyujecmay oopawenus. Omeem npenooasamelisi 00AHCEH 0becneyusams
8bINOJIHEHUE CMYOEHMOM pabombl 8 MmeyeHue 3aHAmuUs 8 NOIHOM 00beme U C HAONeHCAUUM
KAYecmeoMm, 02080PEHHbIM 8 MEMOOUUECKUX YKA3ZAHUSX NO NPOBEOeHUI0 1aO0pamopHblx pabom.

Cmyodenm umeem npaso Ha 6bINOJHEHUE AAOOPAMOPHOLU padomvl NO OPUSUHATLHOU
MemooukKe ¢ coenacusi npenooasamesisi U no0 €20 HA030poM - Npu 6e3yCl08HOM COO0OeHUU
mpebosaHuli 6e30nacHOCmu.

Cmyoenm umeem npaso GbINOIHUMb AAOOPAMOPHYIO paAbOmMy, NPONYWEHHVIO NO
V8adNCUmMenbHOU NpUYUHe, 8 4achl, CO2NACOBAHHbIE C NPEeNn00asamesem.

Cmyoenm o06s3an npubvlmev HA J1AOOPAMOPHOE 3AHAMUE B08PEMS, YCMAHOBIEHHOE
pacnucanuem, U ¢ HeobX00UMOU Nped8apumenvHol nod2omoskou. K — evinoanenuo
1aO60pamopHotl pabomuvl OONYCKAOMC CMYOeHmbl, NOOMEePOUsUIUe 2OMOBHOCb 8 00beme
mpedoBaHull, co0epHCAuUXcs 8 MemoOUdecKux YKa3aHusax K 1abopamopHou pabome u (uiu) 6
VCMHBIX Nped8apumenbHblX YKA3anusx npenooasamens. Jlabopamophoe 3ausmue cocmoum u3
CLedYIowWUX d1IeMEHMO8: 8600HAS YACTb, OCHOBHASL U 3AKIIOYUMNENbHASL.

Beoonas uacms obecneyusaem nod2omoeky CcmyOeHmos K GblNOJIHEHUI0 3a0aHUll
pabomul. B ee cocmas 6x00am: - hopMyIuUposKa memvl, yeiu u 3a0ay 3aHsamusi, 000CHO8AHUe
€20 3HAYUMOCMU 8 NPOPECCUOHANLHOL NOO2OMOBKE CIYOCHMO8, - U3JI0OJNCEHUE MeoPemUuiecKux
OCHO8 pabombvl; -XapaKmepucmuka cocmasa u 0cobenHocmetl 3a0anull pabomuol U 0ObACHEHUE
Memo008 (cnoco606, npuemos) ux GbINOJIHEHUS, - XAPAKMEPUCMUKA MPebOSanull K pe3yibmanty
pabomoul;, - UHCMPYKMAXC NO MeXHUKe 0Oe30NacHOCmU Npu IKCHIAYAMAYUU MeXHUYECKUxX
cpedcms; - NpoBepKa 20MOBHOCIU CIYOEHMO8 GbINOJHAMb 3A0AHUsL pAbOmbl; - YKA3AHUS NO
CAMOKOHMPOTIIO Pe3YIbMamos GblNOJHEHUsI 3A0AHULL CIYOeHMaMU.

OchosHas uacmo 6KIOYACm NPOYECC BbINOIHEHUS. 1A00PAmMOpPHOL pabomol, 0popmieHue
omuema u e2o 3awumy. OHa Modcem COnpoBOHCOAMbCS OONOTHUMENbHBIMU PA3ZLACHEHUAMU NO
X00y pabomwi, ycmpaumeHuem mpyoOHOCmel Npu ee GbINOJHEHUU, MEeKYWUM KOHMPOLeM U
OYEHKOU  pe3yIbmamos OmoeNbHblX CMYOeHmos8, Omeemamu Ha B0ONPOCHI  CMYOEHMO8.
Bosmooicno npobnoe svinonnenue 3adanus(utl) noo pyko8oocmeom npenooasamelis.

3axnouumenvHasn yacmo cooepicum: - noogedeHue oouux Umo208 3aHsAmus, - OYeHK)y
pe3yIbmamos pabonmvl OMOENIbHbIX CHYOEHMO8, - OMBEmbl HA 8ONPOCHl CMYOEHMO8,; - 8blOAY)
peKomeHOayuil no YCmpameHuio npooenos 8 cucmeme 3HAHUL U VYMEHUU CMYOeHmos, No
VAYMWEHUIO pe3yTbmamos pabomul, - cOOp OMYEmMo8 CmyoOeHmos OJisi NPOGEPKU, U3N0NHCEHUe
Cc8e0eHUll, Kacarouuxcs no020mosKU K 8bINOJHEHUIO clledyiouell pabomeoi.

Beoonass u  saxnmouumenvhas  wacmu - 1aOOPAMOPHOSO  3AHAMUSL  NPOBOOSIMCS
@dponmanvno. OcHoGHAs 4acmMb MOMMCEm BbINOIHAMbBCA UHOUBUOVATILHO UNU KOJIEKMUBHO (8
3a6UCUMOCU OM POPMbBL OP2AHUZAYUU 3AHAMUSL).

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe

B xo00e nabopamopuwvix 3anamuii cmyoenmsi 6e0ym HeoOX00uUMbvle 3anuci, COCMAasisiom
(no mpebosanuio npenodasameins) umo2o8ulil nucbmenHwvlll omuem. Ha nepsom 3anamuu yuxia
1abopamopHeix pabom npenoodasameib 00AHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCNABIEHUIO
u ogopmuenuro omuemog ¢ yeavlo obecneuenus edunoodpaszus. B 3asucumocmu om
ocobeHHocmell Yukia 1aO60pamopHblX 3AHAMUL OMYenm COCMABIAeMCs KAXCObIM CIYOeHmoM
UHOUBUOYATILHO, TUOO 0OWULL OMYem - NOO2PYNNOU U3 2-3 cmyoeHmos.

TpeboBanus k 0ohopMIEHUIO OTYETA O JTAOOpaTOpHOU paboTe

Ilo okxonuanuu nabopamopHoll pabomvl cmyoeHmvl 00513aHbI NPeOCMasUmMs omuem
npenooaseamento 01 Npogepku ¢  nocieoyioweu 3awumou. Ilo  coznacoeanuro ¢
npenooasamenem 0ONYCKAemcsi npeocmasierue K sauume omuema o i1aOopamopHol pabome
80 8pems credyroueco 1abopamopHO2o 3aHAMUA UIU 68 UHOUBUOYAbHbIE CPOKU, 02080PEHHbBIE C
npenooasamenem. /fonyckaemcs no co2iaco8anulo ¢ npenooasamenem npeocmasiims Omyen o
nabopamopHol  pabome 8 9N1eKMPOHHOM 6ude. B komye nabopamopnoco 3anamus




npenooasamens oyenusaem pabomy cmyoenma nymem nposepKu omyema u (Uiu) e2o 3aujumol
(cobecedosanusi).

Cmyoenm Hecem omeemcmeeHHOCMb:

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

- Henoo20mogIeHHOCMb K 1a00pamopHol pabome;

- Hec80e8peMeHHYI0 cOayy omuemos o 1ab0pamopHol pabome u ux 3auumy,

- HOpYY UMYWEeCmB8a U HaHeCeHue MamepuaibHo2o ywepoba iabopamopuu

Kpumepusamu oyenxu codepaicanus 1a60pamopro2o 3aHAMUS AGIAIOMCA.!

- coomeemcmeue memvl U COOEPIUCAHUS 3AHAMUSL NpocpamMme OUCYUNIUHDL,
memamu4ecKkomy

- YemKoCmy, ACHOCMb Yeau U 3a0ay 3aHAMuUsL;

- Op2eaHu4ecKoe eOUHCmMseo meopuu U NPAKMUKY NPU petueHuu KOHKpemHuvlx 3a0a4;

- MOYHOCMb U OOCMOBEPHOCTb NPUBEOEHHOU UHPOpMaAYUU;

- ompasiceHue co8PeMeHH020 YPOBH pa36uUmusl HAyKU, NPOU3800CmMad, MexHuKu,

- npogeccuonanvHas HanpasiIeHHOCMyb 3aHAMUSL

- CO2NIACOBAHHOCMb  3A0AHULL ¢ coodepiicanuem Opyeux Gopm ayOumopHou u
CamMoCmosmenbHol pabomul CMyOeHmos;

- peanuzayusi GHympu npeoMemHbIxX U MedHC NPeOMEemHbIX cesa3ell

MeTtoanyeckre yKkazaHus o MPOXOXKACHUIO Ja00paTOpHBIX paboT UMEIOTCS B N3aHHOM
BUJE, a TakXKe B BHUJAE OJIEKTPOHHBIX pecypcoB Oudbmuoreku ['YAIL cucrempr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

1.5. Meronuvyeckue  ykazaHus UL OOYYalOmMXCA 1O MPOXOXKICHHIO
CaMOCTOSITENIbHOIN pabOThI

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThl, OOYYAIOUIUICS BBITOIHICT padOTy IO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcsi 1Mo 3a04HOM (Gopme OOydeHHs, CaMOCTOSTElbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocs GopMUPYETCs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBaTh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3allUU HpI/IO6peTaCMBIX 3HaHHI>i, o0ecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B NepuoJ OOyueHHs, MOMOraeT IOJyYUTh HaBBIKM ITOBBIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUIINHE;

— METOJIUYECKHE YKa3aHHUsS IO BBINOJHEHHIO KOHTPOJIBHBIX paboT (Ui o0y4yaromuxcs
10 3204HOU (hopMe 0OyUeHUs).

CamocrosTenbHas padoTa CTyJICHTaMH BBIMOJHACTCS C KCIOJB30BAaHHEM IPE3CHTAIUN K
JICKITUSM, METONYECKHX TTocoomii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?id=8649), yueOHUKOB crHICKa JUTEpPATyphl, PECYpCOB
NuTepHeT naHHOrO MOy

1.6. Meroauyeckne ykazaHUS IS OOYYaIONIMXCS IO TPOXOXKICHHIO TEKYIIETOo
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEAYCMAaTPUBAET KOHTPOJIb KAadyecTBAa 3HAHMI
00yYaroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUTUIAHBI.



1.7. Meronuveckue yKkazaHus Ui 00y4aromuXcs M0 MPOXO0XKIACHUIO MTPOMEKYTOUHOM
aTTecTaluu.

[Ipomexyrounas  arrectanus  OOydYaIOMIMXCS  MPEAYCMATPUBACT  OIICHUBAHHE
MIPOMEXKYTOUYHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHHS 1O guciumuimHe. OHa BKIIIOYACT B
cebs:

— auddepeHunpoBaHHbIl 3auyeT — 3T0 (¢GopMa OLEHKU 3HAHUM, MOJYy4YEHHBIX
00ydJarouuMcs Mpy U3Yy4eHUH JUCLHUILUIUHBI, TIPU BBIITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIIEA0BATENBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, «yAOBICTBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHOY.

Cucmema oyeHoK npu npogedeHuUU NPOMeICYMmoyHOU ammecmayu 0CyWecmeniemcs 8

coomeemcmeuu ¢ mpebosanuamu Ilonoscenuii «O mexkywem KOHmMpore Ycnesaemocmu u
npomexcymounou ammecmayuu cmyoenmos I'VAII, obyuarowuxca no npocpammvl 6vicuie2o
obpazosanusy u «O MOOYIbHO-PEUMUH2080l CUCmeMe OYEHKU Kadecmeda YueOHOU pabomvl
cmyoenmos 6 I'VAIIy.

Ilpomedicymounas ammecmayusi nposoOuUmcst 01  OYEHUBAHUSL  NPOMENCYIMOYUHBIX
pe3yibmamos 00yueHuss 8 mom ciyuae, Ko20a OUCYUNIUHA U3YYAEMCs HECKOAbKO NePpUoO08
00yYeHus, U Npu SMOM ee U3VUeHUue He 3A6ePUIeHO, U YYeOHbll NIaH 00paA308amenlbHOl
NPOSPAMMDBL, BKIIOUAIOWUL OAHHYIO OUCYUNIUHY, NPedyCMAmpueden npoeeoeHue HeCKOIbKUX
APOMENCYMOYHBIX AMMeCcmayuil.

Ilpomedxxcymounas —ammecmayus NpoBOOUMCA  ONisl  OYEHUBAHUS  OKOHYAMNENbHBIX
pe3yibmamos o0yuenus 6 mMoM Cciyude, Ko20d usyyeHue OUCYUNIUHbL 3A8EPUIEHO, U
OKOHYAMeNbHAsl OYeHKAd NO OUCYUNIUHE BbICMABIAeMCcs 6 KOHYe U3VHUeHUs OUCYUNIUHBL.
OKoHUamenvbHas oYyenKa no OUCYUNJIUHe PACCUUMbBIBAEM S KAK OYEHKA NOCIeOHe20 ceMecmpa U
VKA3bIBACMCS 8 NPUNOINCEHUU K OOKYMeHm) 00 00pazosanuu u o Keaiupuxayuu.

Ilpu peanuzayuu mooyneu Oonyckaemcss ammecmayusi no mooyuo 6 yeiom (bes
NIAAHUPOBAHUSL KAKOU-TUOO (POPMBL NPOMEICYMOYUHOU AMMeCcmayuu s Kar o020 KOMNOHEHMA
MOOYJISL OMOENbHO) CO2NACHO YUeOHOMY NAHY.

Pe3zynomamor npomescymounou ammecmayuu 00y4arOWUXcs, a makice NpeonoHceHus
1O NOBLIUEHUIO KAYecmed UX NOO020MOBKU BbIHOCAMC HA 00cyHcOeHue 3acedanuil Kageop,
cosewjanuti 0ekamos, YueHvix cosemos ¢axyiememos, @uiuaios u Yuenoco cosema
YHUBepcumema.

Heyoosnemsopumenvhvie pe3yibmamvl RPOMeNCYMOYHOU ammecmayuu 00y4aruecocs
O OOHOU UNU HECKONbKUM OUCYUNIUHAM (MOOYIAM, NPAKMUKAM) UIU HEeNnpoXodcoeHue
NPOMENCYMOUHOU —ammecmayuu  (Hesi6Ka) npu  OMCYMCMEUU  YEANCUMETbHbIX — NPUYUH
NPUSHATOMCA AKAOEMUYUECKOU 3A00JIHCEHHOCIBIO.

TlocnedosamenbHOCHb NPOBEOEHUS NPOMENCYMOUHOU AMMECAYUU.!

e [lpenogaBarenb HE MEHEe YeM 3a TPH JHS 0 IMPOBEIEHUS MPOMEKYTOYHON aTTeCTalluu
UHPOPMHpPYET 00yJaroIuxcs O Crocobe MPOBEACHUS MPOMEKYTOUHOW aTTecTanuu (K
NpUMEpPy, CCHUIKY Ha OHJIAWH-KOH()EPEeHIMI0 Ui TPOBEACHUS MPOMEKYTOUHOM
aTTecTanuy 00yJaroInuXxcs), Ha3HaYCHNE ayIUTOPHH.

e [IpenomaBarens 3apaHee 3arpykKaeT BapUAHTHI 33aHHU JIJISl TPYIIIHI B TINYHBIC KAOWHETHI
(pro.guap.ru)

e [IlpenogaBarenb, HCIOJIB3YSl HK3aMEHAIMOHHBIE OWJIETHI, MPOBOJUT ATTECTAIMIO
o0OyJarmuxcs

e [lpenogaBarens GOPMUPYET UTOTOBBIC PE3YIHTATHI IPOMEKYTOUHOM aTTECTAIIHH.



e Pe3ynprarbl aBTOMATHYECKH IIEPEHOCIATCA B BEIOMOCTb W 3aUETHYI0 KHUXKKY
00ydJaromerocs.
e OOyvaromuiicss 3 HAKOMHUTCS C BBICTABJICHHOW OIICHKOW B 3a4€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




