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AHHOTaUs

JuctunnuHa «HTeIeKTyaabHbIe CUCTEMbD» BXOIUT B 00pa30BaTEIIbHYIO MPOTPAMMY
BBICIIETO O0pa3oBaHWsl — TMporpamMMmy OakalaBpuara IO HAMpPaBICHUIO MOATOTOBKH/
crenanbHocTH 25.03.01 «TexHuueckas HKCIuTyaTalus JICTaTeIbHbIX allllapaToB U JIBUTaTEIe»
HaIPaBJICHHOCTH «JKCIUTyaTallds W MCHBITAHUS ABHAIIMOHHOW M KOCMHYECKOM TEXHUKH.
Hucnurmuna peanusyercs kadeapoit «Nel2y.

JlucuurinHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTSHITUH:

[IK-15 «['OTOBHOCTH WCIIOJB30BaTh 3HAHUE OCHOBHBIX METOJOB MCKYCCTBEHHOI'O
WHTEJJIEKTA B TIOCTIEAYIOICH MPodecCHOHAIBHON IeATETbHOCTIY

Conepxkanue AUCIUIUIMHBI OXBAaTBIBAET KPYI BOIPOCOB, CBS3aHHBIX C COBPEMEHHBIMHU
TEHJICHUUSAMHU U TIEPCIEKTUBAMH Pa3BUTHS METOJOB MCKYCCTBEHHOTO MHTEIUIEKTa, MOJCISIMU
MPEACTABICHUS 3HAHWMA, METOABl OINEPUPOBAHMUS HMMH, C METOJAaMH PEIICHHS CIIOXKHBIX
TPYAHOPOPMATIH3YEMBIX 33J1a4, CO CTPYKTYPOH U IPUHIMIIaMU paboThI SKcniepTHBIX cucteM (DC),
HEHPOHHBIMU CETSIMH, METO/IaMU MAIIIMHHOTO O0y4YeHUSI.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIMIHE (OPMBI OpPraHU3AHUN
yueOHOro mpolecca: JEKIUH, J1adopaTOpHbIE padOThl, MPAKTHUUECKUE 3aHITHs, CEMHHAPBI,
camocTosTeNbHas padoTa 00y4aroIerocs.

[IporpaMMo#l NHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOIHAS aTTecTaus B (hopme AudhepeHIINPOBAHHOTO 3a4eTa.

OO6mias TpyA0EMKOCTh 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
uHTeUIeKTyalbHbIX cucteM (MC).

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (ayee —
OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYaIOUIMICS JAODKEH 00JalaTh CICTyHOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeuens KOMIETEHINI U UHAUKATOPOB UX JTOCTHKEHUS

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

[IK-15.3.1 3HaeT coBpeMEHHbIE TEXHOIOTUU
HOCTPOEHHUS CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa B YCIOBUAX HEONPEIEICHHOCTH,
OCHOBHBIE€ MOJICIIU, aJITOPUTMBI U METO/IbI
HEYETKOH JIOTHKH, a TakKe 0a30BbIe MOJEIN
HEHPOHHOMW CeTH, KOTOPbIE MOT'YT OBIThH
UCIOJIb30BaHbI MPHU (POpMaAIIU3AINH PEIICHUN
NPUKIIAIHBIX 33]1a4

[1IK-15.3.2 3HaeT TeopeTUueCcKrE OCHOBHI U
MOJIEJIH NPEACTABICHUS 3HAHUHN, TEXHOJIOTUU
MOCTPOEHUS SKCIEPTHBIX CUCTEM, OCHOBAaHHBIX
Ha IpaBHiIax

[TK-15.3.3 3HaeT mocTaHOBKY MpodsieM

T1K-15 'oTroBHOCTB
MaTeMaTU4eCKOro ¥ HHGOPMAIIHOHHOTO

UCIOJIb30BATh
MO/JICTUPOBAHMSI CII0KHBIX CHCTEM

3HaHUE OCHOBHBIX .
[IK-15.VY.1 ymeer paboTaTh Ha COBPEMEHHOI

METOJI0B

IIpodeccronanbHbIe BBIUNCIIUTEIbHON TEXHUKE
HCKYCCTBEHHOTO
KOMIIETEHIINHT [IK-15.VY.2 ymeer pa3paOarbiBaTh
UHTEIJIEKTa B
UH(POPMALIMOHHOE U TEXHUUYECKOE

Mocyeyrotei
. | obecnieueHe HHTEIUICKTYaIbHBIX CUCTEM
npodeccnoHanbHOM
00paboTku nH(GOPMAITUH U YITpaBICHUS
NeSATSIIEHOCTH

[1K-15.Y.3 ymeet BBIOMpaATh UCXOS U3
YCJIOBHM 3a7ja4l MOJIENIH, AJITOPUTMBI
METO/Ibl HEUETKOM JIOTUKHU, & TAKKE MOAEIN
HEHPOHHOM ceTu As GopManu3auy pelieHui
MPUKJIaJHbIX 3324

[IK-15.VY.4 ymeer co3gaBaTe MOAEIIN
MIPEICTaBICHNS 3HAHUM ISl CHCTEM
HCKYCCTBEHHOT'O MHTEJJIEKTA B YCIOBUSX
HEOIPEIEIEHHOCTH HA OCHOBE MCIIOJIb30BaHU
HEYETKOT0 JIOTHYECKOI0 BBIBO/IA

[IK-15.V¥.5 ymeer mianupoBaTh Mpolecce
MOJIETUPOBAHUS U BBIYUCIUTEIHHOTO
JKCIIEPUMEHTA




TIK-15.B.1 BiageeT HaBBIKAaMU CO3JaHUSA
MIPOTrPaMMHO-TEXHUUYECKHUX CPEACTB
WHTEJUICKTYaJIbHBIX CHCTEM YITPaBJICHUS
[1IK-15.B.2 Bnaseer HaBbIKaMu U IpUEMaMu
MPOBEICHHS KOMITBIOTEPHOT'O MOCIIUPOBAHUS
HMHTEJUICKTYAJIbHBIX CUCTEM C HCIOJIb30BaHUEM
CHEIUATU3UPOBAHHOTO SI3bIKA
MIPOTrpaMMHUPOBAHUS

T1K-15.B.3 Biageetr MeTo1aMy IIOCTAHOBKH
3a1a4 1 00pabOTKH pe3yabTaToB
KOMITBIOTEPHOT'O MOJICITUPOBAHHMS

2. Mecro nucummumHbl B cTpyktype Ol
JluctumimHaa MOKeT 0a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[P U3YYCHHUH CIEIYIOMINX AUCIUTLINH:
- «BBICIIAsi MATEMATUKAY, - «MHPOPMATHKAY,
3HaHUsA, NOJYYEHHbIE IpU H3YYEHUM Marepuana JaHHOW JUCHUIUIMHBI, HMMEIT Kak
CaMOCTOSITEJIbHOE 3HAYCHHUE, TaK U MOTYT UCIIOJIb30BAThCA MPHU MU3YYCHUH APYTUX AUCIUIUIMH,
CBSI3aHHBIX C CO3JaHMEM aBTOMATU3UPOBAHHBIX CHCTeM 00paboTKu MH(GOPMAIIUU U YIIPABICHUS.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 oOmeM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHJOB y4eOHOMH
paboTHI 110 AUCHUHUIUIMHE (M pACIpeNeIeHHE 3TOM TPYIOEMKOCTH 110 CEMECTPaM) NPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

Tpy0eMKOCTb 110
Bun yuebHoit paboTbl Bcero ceMecTpam
No6
1 2 3
Oowan mpyooemkocmao oucyunIuHl, 3/ 108 3/ 108
3E/ (gac)
H3 nux uacoe npaxmuyeckoil n0020moeKu 34 34
AyoumopHhule 3auamus, BCEro 4ac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3aasatus (113),
17 17
(gac)
nabopartopusie paboTsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvhnas paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoii ammecmayuu: 3a4erT, Tudd
mudd. 3ager, sk3zamen (3auer, [dudd. 3ay, ' Hudd. 3au.
k3% 3auy.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Pa3nensl, TeMbl AUCHUIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabIuUIIE 3.

Ta6muma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh



Pasjensl, TEMBI JUCIUILTMHBL Jlexmpm | 113 JIP KII CPC
’ (gac) (C3) (gac) (gac) | (wac)
Cemectp 6

Pazgen 1. 2 5
Pasnen 2. 4 4 8
Paszen 3. 2 6 6 7
Pazgen 4. 2 4 4 13
Pazgen 5. 3 6 8 9
Pasnen 6. 4 8 8 10
Paszpen 7. 2 6 4 5
Hrtoro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

IIpakTrueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
00y4aromuMUCS OTIPEIEICHHBIX TPYIOBBIX (YHKIINHN, CBA3aHHBIX C OyayIeil mpoheccHoHaTbHON
JEATEIBbHOCTBIO.

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

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep

pasziena HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

Beenenue | [Ipenmer "VHTemiekTyanbHble CUCTEMBI". AKTYyaJbHOCTb, 3a/ladM, COJAEpKAHHUE W

CTPYKTYPHO-JIOTHYCCKA] CXEMa KypcCa.

Pasnen 1 | [lonstue wuckyccrBenHoro untemnekra (MU). Ilpeamer wuccrnenoBaHus M OCHOBHBIE

(MC). OcHoBHBIE HanpaBlieHUs1 pa3BUTHUS HcciaenaoBanuii B oonactu MC.

npumMeps! ucnonszoBanus MU B otpacnu (keiicer). Kpusas ['apTHepa.

Monenu npeacrasnenus 3nanuit (MI13), ux knaccudukanms.

Paznen 2 | Maremarunueckie ocHOBLI MI13.

ABTOMaTHYECKOE JI0KA3aTEeNbCTBO TeopeM. [Iporieiypa pe3omtonun.

JIuareuctuyeckas nepeMenHas. basa npasui. Beisog no Mamaanu.

HaIlpaBJICHU A HCCJIEeIOBaHUN B obmactu MN. Drambl Pa3BUTHUA HHTCIUICKTYAJIbHBIX CUCTEM

TpaauumoHHble HampaBiIeHUs] U PEHTHHI COBPEMEHHBIX HAIlpaBJIEHUH HCCIeOBaHUN B
obnactu MC. BHenpeHue cucteM MaIIMHHOTO OOYYEHHUS B «OTPACIU»: KIIHOYEBBIE

Cuctembl ipenicTaBienus 3Hannii. OTinane 3HaHui ot aHHbIX. Kiaccudukanus 3HaHmi.
baza 3nanumii (b3). UW3pneuenue 3Hanuil. MHTerpaums 3HaHuil. TexHOJIOTHH
MaHunyiaupoBanus 3HaHusAMH (TM3), s3biku npencraBienust 3Hanuil (SAI13). Ilonstue
SKCTEHCHOHAJ U UHTEHCUOHAJI 3HAaHUU U COOTBETCTBYIOIIME UM 4acTu B B3. IIpumepsl.

[Mousitue QopmanbHoit cucrtembl (DC).Jlornueckue MII3. OCHOBBI HCYHCICHHUS
npenukaroB (UIT) nepsoro nopsnka. UIT kak ®@C. Ucnonb3oBaHnre KBaHTOPOB OOIIHOCTH
u cymectBoBanus. O0nacTu faeiicTBus KBaHTOPOB. CBOOOIHBIE U CBSI3aHHbIE TIEPEMEHHBIE.
WNHTtepnperanus BbICKa3bIBaHUM, COJIEpKAIIUX KBAHTOPBL. [IoroToBKa K aBTOMaTH3anuu
00paboTKH BhIpaXeHUH NpeaukaTHoi noruku. KiaysansHas ¢popma. Jloruueckuii BEIBOJ.

OCHOBHBIE TIOJIOKEHUS HEUETKON JIOTUKU. [IpencraBinenne 3HaHUIM U BBIBOJ B MOJEIIAX
HeueTkol noruku. Heuetkoill MHOecTBo. Dazzudukanus. [ledazzudpukanusa. Oynkuus
IpUHAIEKHOCTH.  Omepanuu  HaJ  HEUETKMMU  MHOXECTBAaMH  (IIEpEcEeUeHHE,
o0ObeIMHEHUE, JONONHEeHUE, UMIUTUKalus). CUCTeMbl HEYETKOIO JIOTHYECKOIO BBIBOJA.




Paznen 3

Cetenbie MII3 1 npoyKIIMOHHBIE CUCTEMBI

Ceresbie MII3. Cemantudeckue cetu (CC). [Torsitue AKO u ISA cchutok. DKCTEHCHOHAT
n unteHcuoHan B CC. basoBsle u BupryanbHble oTHoweHus B CC. JlocromHcTBa M
Henocratku Mmoxenei. ®PpeiimoBeie MII3. ITlpumepst onucanuid. IIpoTtodpeliMbl u
aKk30¢peiiMbl. DKCTEeHCHOHAN U WHTeHCHOHan B (perimoBbix MII3. CtpykTypa ciora B
¢bpeiimax. Oneparuu Ha ppeiimax. JIOCTOMHCTBA U HETOCTATKU MOJICIICH.
[Iponykumonnsie MII3. ®opmar mnpoxykuuu. IIpoayknmonusie cuctemsl (I1C).
WuTepnperanus koprexa B onucanuu I[1C. Oxcrencnonan u unrencuonain 11C.
Mexanusm pabotel IIC. Anroputm paboThl mHTEprperaTopa. [Ipumep — moctpoeHue
OamrHM 3a7aHHON BBICOTHL. llpsiMoii M 0OpaTHBIM MOWCK HHTEpIpeTaTopa. Pexumbl
pabotel. HeundopmupoBannas crparerus. Bpibop wu3 KoHGIMKTHOTO Habopa.
IIpumenenue I1C.

3aaya MoucKa B MPOCTPAHCTBE COCTOSIHUS. AJITOPUTMBI CJIETIOTO MOUCKA: B TNIYOUHY H
mpuny. [Hpumepsl. locrouncrsa u Hepoctatku MII3 B Buge T1C.

Pasnen 4

Buner UC. Dxcneptable cuctemsl (JC) kak pasHoBugHocTh C
Paznosugnoctu UC. EcrtectBenHo-s3bikoBbie VIC. [Ipumepst 110. 3agaya ananuza Ha
TOHAJILHOCTh TeKcTa. PekoMeHnaTenbHble cucTeMbl. [loaxon — koimabopaTWBHOMN
¢dbunpTparuu. ['pad nHTEpECOB.
OxcneptHbie cucteMbl (3C).
Cxema u coctaB auHamuyeckoit C. Pexxumbl pabotel OC. Yupasnenue B OC. [lonstue
Moayiist, oopasma. Onucanue 3TarnoB paboThl HHTEpIpeTaTopa. PasBuTHe KiracCHYecKoi
cxembl padbotsl OC.
Camocmosmenvuas paboma no npezenmayuu
Mertoabl pemieHust cnoxHbx 3aaad B OC. Meroa penykuuu. IIpyuHIMI HanMeEHbIIHX
cBepuieHuii. Mertoabl pemieHus cioxHbIX 3amad B JC. Ilouck B QaxTopu3oBaHHOM
MpocTpaHcTBe. MeToA MOPOKICHUS U TPOBEPKHU.
Mertoasl pemenust cinoxHbix 3amad B JC. [louck B mepapXu4ecKuX MPOCTPAHCTBAX.
Mertoas! pemienus cinoxHbIx 3a1a4 B JC. [Ionck B anbTepHATUBHBIX TPOCTPAHCTBAX.
Mertoas! pemenus cinoxHbIxX 3a1a4 B DC. [loHsTHE aKTUBHON CUCTEMbI MHEHUM U PEBU3UU
MHenui. [Ipumep.

Pazgen 5

Mammnanoe obyuenune (Machine Learning ,ML). OcuoBubie mmkonsi ML. ML u
AutoML.
3amaun ML. IlpusnakoBoe omucanue o0bekToB. [locTaHoBka 3amauu oOydeHHUS IO
npereaeHTaMm.
Tunsl 3amau  ML: knaccudukanus, perpeccus, paHxupoBaHue. HWNHCTpYMEHTHI
KJIacCU(PUKALIMK JIMHEWHAS U JIOTUCTUYECKAsI PErPecCus.
Orenka kadecTBa kiaccupukanuu. MeTpuku: moiHoTa, To4HocTh, F1, ROC, AUC. Ilopor
orceuenus. Ommbku 1 u 2 pona.
Merton onopHbIx BekTopoB (SVM). SnepHslit Tprok.
Banmunanuonnas u tecroBas BeiOOpka. Kpocc-Bammmanus. Pabora ¢ kareropuaibHBIMU
MPU3HAKAMHU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - koa¢dumnment
nerepMuHanuu. JInHenHas perpeccusi, NOJUHOMHAIbHAS PErPECCHs. [Tepeobyuenue u
perynspusanusi, rpedresas perpeccusi, LASSO, Elastic Net.

Tunsl MamuHHOTO OOY4YEHUS: C y4yuTeleM, 0e3 y4uTelss, C YaCTUYHBIM IPUBIICUCHHEM
YUUTENs, 00y4eHHUE ¢ TOJKPEIIICHUEM.

OOyuenue c¢ yuuteneM. OmmOka oOyueHUs, aJrOPUTM OOpPaTHOTO paclpOCTPaHEHHUS]
OLIMOKH.

OOyuenne 0Oe3 yumrens. KiacrtepHblii aHanmm3, OCHOBHBIE TMOHATHS. Mjmes




COpEeBHOBATEILHOT0 00yueHHs (amroputm SOM).

ANTOpUTMBI KJIacTepu3auy U ux kinaccudukanus. CpaBHenune metonoB. Kimacrepuzanusi.

k-means. [Tpumep pabotsr s K =2. Anroputm K-means++.

Anroput™m  K-Onmvkaiiimmx — cocenedd, dTarbl, METPUKH, HPOCTOE H B3BEIICHHOTO

roJI0COBaHUE

MeTpuku KauecTBa KiacTepu3alyy (BHEIIHIE U BHYTpeHHHE). [IpuMeps MeTpuK
MeTtoapl 00yueHuUs: HA OCHOBE MHIYKIIUH MPABUI.

3amava kinaccu(UKaIum, aCCOIUAIUY, TOCIeIOBATEILHBIC ITA0IOHEI.

Jlornueckue aiaropuTMbl Kiaccu(uKalMi, OCHOBAHHBIE HAa MPUMEHEHHH PEIAoNIUX

JepeBbeB. DIIEMEHTHI jAepeBa pemieHuid. llpumep nepeBa pemenuid mpu OaHKOBCKOM

kpenutoBanuu. AnroputM CART OunaprHoi kiaccudukanuu. [Iporecc moctpoeHus

nepeBa pemenuii. Kputepuu pasaenenus ysna: nHGOpMAMOHHBIN BMrphi. Kputepuii

pacmieruienns Gini mpu BeIOOpe aTprOYTOB.

AncambmupoBaHue B 3aj1auax kinaccudukanuu. Paznoobpasue. Llenb, ocHOBHBIE MOJEN

(cTekkuHT, OycTUHT). AHCaMOIM pelIaloluX EepPEeBbEeB: CIy4alHBINA Jec, TPaJAUuEeHTHBIH

OyCTHHT.

AccormaruBabie mpaBuia  (association rules). Ilommep:kka ©Habopa u mpaBuia.

JlocTOBEpHOCTH TpaBuia. [ paHUIIBI TOIIEPKKI

Autroputm Apriori, atamnsl, mpuMep padoThI.

[TocnenoBarenpHble madMoOHBI (sequential patterns). OcHoBHBIC TOHATHA. [Tommepxkka

nocnenoBarenbHoctH. laru anroputma AprioriAll, mpumep paboTsr.

UckyccrBennsie HeliponHble cetn (MHC).
buonormueckuif u uckyccTBeHHBIM HelpoH. IIpumep pacdera BbIXOJa HeEHpoOHa.
Knaccnpukanms MHC. HHC npsmoro pacnpoctpanenusi. lleprentpon. Ilpumepsr
onHocnoinoi n Muorociono MHC. ITpumep pacuera Beixoga MHC.
Pexyppentneie  MHC. Cxema xkmaccuuyeckoit RNN. Cxema ceru Xongumnaa.
Pexyppentasie MHC. Cxema u onucanue padbotsl LSTM.
NHC pagnansho-6a30Bbix ¢pynknuii. Cxema. [lpumep RBF.
Ceru u xaptel KoxoHeHa. buonornueckas HHTepIIpeTanus.
BepositHocTHRIE MoOzenu, obOnacte mnpumeHeHus. baiiecoBckas ceth (BC). 3amaua
o0y4yeHMs mapamMeTpoB pacnpeaeneHuid. TpakroBka Gopmyinsl baiteca. [lytu ynpomenus
BC. HanBHbli 6aiieCOBCKUI KIIACCH(PHUKATOD.

Pasnen 6

I'ny6okoe ooy4uenue (Deep Learning, DL).
I'ny6okue MHC (DNN). PaGota ¢ n300paXeHHSIMH C TIOMOIIBIO HEHPOHHBIX CETEH.
Caeprounas MHC (CNN). Onepanuu cBeptok, max-pooling. IlomyssipHbie apXUTEKTYpBI
cBepTouHbIX HelpoHHbIX ceteii: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'ny6okune MHC (DNN). I'enepatuBno - coctsizatenbHbie cet (GAN), cxema, pabora
reHeparopa M JUCKPUMHUHATOPA.
DL B cersix cO MHOTMMH CKPBITBIMH ClOsSIMH. [IpeojjoieHne HeZOCTaTKOB ajJropuTMa
00paTHOTO PacIPOCTPAHEHHUSI.
[IpenoOy4enue ¢ orpannveHHoN ManuHOW bonbiimana (RBM). T'imybokue cetu noBepwst.
[Ipumep apXUTEKTYpBI.
[IpenoGydenue c aBTOKOUPOBIIUKAMU. [IpuMep apXUTEKTypBhI.

[lepcniekTrBHBIE HanpaBiaeHus B DL.

Tpanchepnoe odyuenue (TO). [Jomennas agantamus (DA). [Ipumepsr.
WNukpemenTHoe oOyuyeHue. 3ajaua yMeHbIIEHUS pazMepHOocTH. OGepTOUHbIE METO/IOB Ha
ocHoBe SVM.

O6yuenune c¢ moakperuienneM(RL). Mnen moaxoma RL. Tlomsitmst arenra, cpensl,
COCTOSIHUS, ACUCTBUIM M Harpagbl. DyHKIuUsS neHHocTH coctosiHus (Value function) u
¢byakus kaudectBa geiictBus (Q- funtion). Ontumuzanusi cTpaTerud € TMOMOIIBIO
MakcuMu3auu (QyHKIUHA TeHHOCTH W KadecTBa. Q-oOydenue. ['mybokoe oOyueHue c




noakperuieareM. Deep Q-Networks, Actor-critic.

Obpabomra mexcmos. Paboma ¢ ecmecmeeHHbIM A3bIKOM ¢ NOMOWBIO HEUPOHHBIX
cemeitl. Bekmopnule npeocmasnenus ons mexcma: word2vec, skip- gram, CBOW, fasttext.
Tpancpopmepwor, BERT, GPT - camocrositenbHas paboTa — mpe3eHTaIHs.

Pazgen 7

HcKyCcCTBEHHBIN MHTEIUIEKT U aHAJIU3 TAHHBIX.
WNutennexryanbupiii aHanu3 gaHHbix (MAJ]). TIporpamMmHBIE KOMITIEKCH JJIs aHAIHM3a
nanHblx. CTaHgapT JJIs pelleHHsl 3a/1a4 aHadu3a JNaHHbIX. POJM y9acTHUKOB B MPOEKTaX
o aHanm3y gaHHbiX. Texnomorun SEMMA, KDD. Ortaner KDD.
Kpocc-unaycrpuansusiii crangapt CRISP-DM wu ero stamnst

Ponu yuacTHUKOB aHAIMTUYECKUX MPOEKTOB. [IpeaBapurenbHbie IPOBEPKU MPOEKTA
3anaun Data Mining B ananu3e 1aHHBIX

[Tporpammubie cpeactBa paspabotku MC (s3sik Python u Gubamorexu). Cpemcra
Monenupoanus MHC.

[Mousitue Big Data. Anroputmsl kinactepusaiuu Ha Big Data: EM, DBSCAN, BIRCH,
TUTFOCHI 1 MUHYCHI.

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

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

N3 HuX Ne
Ne Tewmsi PopmbI TpynoeMKOCTbh, | IPaKTUYECKOH | pa3ierna
i MPaKTHYECKIX TMPAKTHYECKHX (wac) HOATOTOBKY, | AMCIHII
3aHATUI 3aHATHN (4ac) HBL
Cemectp 6
1 IIpocreimne [TpakTueckoe 2 2 2
IPOTPaMMBbI B UX 3aJjaHne
OTJaJKa B cpesie
Visual Prolog
2 Co3nanue [IpakTuueckoe 2 2 2
MPOCTEUIIINX 3aJlaHue
IIPOEKTOB C
DIIEMEHTaMHU
rpau4ecKkoro
uHTepdeiica
3 PoxncreBennsie [TpakTrueckoe 2 2 2
OTHOIICHHS 3aJJaHne
4 Pa6oTa co [IpakTuueckoe 2 2 2
CIIUCKaMH U 3a/laHue
CTPOKaMH
5 Coznanue [IpakTuueckoe 2 2 2
nmpocTermux 6a3 3a/1aHHe
JTAHHBIX
6 PaspaboTka [TpakTHdeckoe 2 2 4
HKCHEPTHBIX CUCTEM 3aaHue
B cpene Visual
Prolog
7 | UccaenoBanue Cemunap 2 2 5
CYIIECTBYIOIINX




MPOrPaMMHBIX
OnbIMoTeK

1 MOJIEJIEH,
CO3JIaHuUs
IPOrPaMMHBIX
peanu3auui
TyOOKHX
HEHPOHHBIX CETEN

8 | UccnemoBanue CemuHap 3 3 6
CYIIECTBYIOIINX
IPOTPaMMHBIX
O6ubImoTeK
1 MOJeIIeH,
CO3JaHHUs
IPOTPaMMHBIX
peanuzanuii Ha
OCHOBE aJITOPUTMOB
oOyueHus ¢
MOJIKPETIIICHUEM
Bcero 17 17
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1aOGOpaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 6.
Tabnuna 6 — JIabopaTopHbIe 3aHITUS U UX TPYAOEMKOCTb
N3 nux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TPyAOEMKOCTE, | MPAKTHIECKOH | pasiera
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIMHBI
Cemectp 6
1 | Pa3pa0OoTka HEUETKHX IKCIEPTHBIX CUCTEM 2 2 2
B Matlab
2 OOyuenue HelipoHHBIX ceTell B Matlab — 2 2 5
3aJ1a9a anmpoKCUMAIIH
3 OOyuenue HellpoHHBIX ceTelt B Matlab — 2 2 5
3a/1a4a KiaccuuKauu
4 Coznanue U MOIETMPOBAaHUE CBEPTOYHOMN 2 2 6
cet B Matlab
5 ['my6okoe obyuenue B cucteme KNIME- 2 2 6
pacrno3HaBaHHe U300paKeHUI
6 Metonsl Data Minig B MHTEIIEKTyaIbHOM 2 2 5,7
aHaJM3e TaHHBIX. 3a]]aUl PEerpeccuu B
Loginom
7 | Meroas! Data Minig B HHTEIEKTYaJIbHOM 2 2 5,7
aHaJM3e TaHHBIX. 3a7auyl KJIaCTepU3aIiH B
Loginom
8 [Tpumenenue Python mis knaccudukamnmm 3 3 6,7
n300pakeHUI
Bcero 17




4.5. KypcoBoe nmpoeKTHpOoBaHKEe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

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

Tabmuua 7 — Bugsl caMoCcTosSTeNbHON pabOTHI M €€ TPYIOEMKOCTb

. Bceero, | Cemecrtp 6,
Bun camocrosTensHON paboThI
qac qac
1 2 3
N3ydeHne TeopeTHUecKoro MaTepuana 20 20
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Brimonnenue pedepara (P) 10 10
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctH (TKY)
Jlomamnee 3ampanue (/13)
Kontponsnsie padbotsl 3a04ankoB (KP3)
[ToaroroBka K MPOMEKyTOYHON 7 7
arrecranuu (I1A)
Bcero: 57 57

7-11.

5. [lepeuyenn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaromuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOANYECKNE MaTEPHAIIbI JI1 CAMOCTOSITEIbHOM pabOThl 00YJarOIMXCS YKa3aHbl B I.I1.

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 U3AaHUI

KomiuecTso 3k3eMInIsIpoB B

yaeOnoe mocodue / FO. A. AHTOXMHa, A. A.

OBogaenko, M. JI. Kpuuesckuii, 1O. A.
Maptsinosa ; C.-Iletep6. roc. yH-T
a’POKOCM. TPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBble faH. - Cankt-IlerepOypr : Uzn-
Bo ['YAII, 2022. - 169 c.

Hlnp/ bubnuorpaduyeckas ccpuika OubmioTeke
URL agpec
(KpoMe 2JIEKTPOHHBIX AK3EMILUTSIPOB)

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

WuTennextyansHble HHOOpPMAaMOHHBIC

CUCTeMBbI: YUeOHUK. - M. : DuHaHCH U

cratuctuka, 2004.-424 c.un
004 O-75 OCHOBBI HICKYCCTBEHHOT'O MHTEJUICKTA ! 5




004.8 C 40

Cucremsbl HCKYCCTBCHHOI'O MHTCJIJICKTA.
[Ipaktuueckwuii kypc [Teker] : yueOHoe

nocobue / B. A. UymtokoB [u ap.] ; pen. U.

14

®. AcraxoBa, 2008. - 296 ¢

004 A66
nporpammupoBanus C.A. AHIPOHOB,
CII6,I'YAIL2022-129c¢

AnaponoB C.A. OCHOBBI JIOTHYECKOTO

50

004 A66 BBenenue B cucTeMbl M TEXHOJIOTUU
MAaIIMHHOTO O0yYeHHUS
nabopaTopHblii mpakTukym / C.

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

a’pOKOCM. IprudopocTpoeHus. - CaHKT-
[TetepOypr : U3n-Bo I'YAIIL, 2022. - 158 c.

50

7. IlepeueHb 21EKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

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

«uTepHETY,

00pa3oBaTeIbHBIX

pecypcoB nH(pOpPMaIMOHHO-

HCO6XO,I[I/IMI>IX 11 OCBOCHHUA AMCLHHIIIIMHBI

[lepeueHb BNEKTPOHHBIX 00Opa30BATENBHBIX pECypcoB HHGOPMAIMOHHO-

URL aapec

HanmenoBanue

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

AnnaponoB C.A. Beenenue B
JIOTUYECKOE TPOrpaMMHUPOBaHUE.
JlaGopaTopHbIil MPAaKTUKYM.
DIEeKTPOHHOE U3JaHUE

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

AnnponoB C.A. BBeneHue B CUCTEMBI U
TEXHOJIOTUM MAILIMHHOTO 00yUYeHHUs.
JIaGopaTOpHBIi MPAKTUKYM.
ONEKTPOHHOE U3/1aHuE

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

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

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

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

http://www.raai.org

http://fuzzy.kstu.ru

http://ai.obrazec.ru

— odunmanbHbI caliT Poccuiickoit
acCOIIMAITUU UCKYCCTBEHHOTO
HHTEJIEKTA.

— calT «HedeTkas 10rvuKa, HEUETKHE
CHCTEMBI U MSATKHE BEIYHUCICHUI ,



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/

- caliT «VICKyCCTBEHHBIN UHTEIIEKT -
http://aifuture.chat.ru COIEPIKUT HPHMEpbI

nporpammupoBanus U, crateu,

http://www.qotai.net

CCBUIKH.
- caliT «VICKyCcCTBEHHBIN UHTEIJIEKT) -
COJICP>KUT IPUMEPBI
nporpammupoBanus U, cratobu,
CCBLIKHU.

— calt «VMCKyCCTBEHHBIN MHTEIIEKT -
B3TJIs17] B OyayIiee» - COIePIKUT
MaTepuaibl IO HECKOJIbKUM pa3jiesam
HMCKYCCTBEHHOTO MHTEJLJICKTA.

— CalT ¢ OOIBIIUM KOJTHYECTBOM
MaTEpPHAJIOB 110 UCKYCCTBEHHOMY
UHTEIJICKTY.

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs mpeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne i/m HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCIIONIB3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOrO MPoLecca Mo AUCIUIUINHE

[lepeuenp ucnoab3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM IPECTABIIEH B TAOIHIIE
11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue coctaBHOM 4acTu Howmep aynutopun
n/n MaTepHaIbHO-TEXHUUECKOH Oa3bl (mpu HE0OXOAMMOCTH)

Jlex1iMOHHAs ayTUTOPUS

MynbTuMeanitHas TEKIIMOHHAS Ay AUTOPHUSI

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE PUBEACH B Tabnuie 13.
Ta6muma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IPOMEXKYTOYHOM aTTeCTaIlKI


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

Bua npomexxyTouHol arTecTanuu IlepeyeHb OLIEHOYHBIX CPEICTB
JuddepeHunpoBanHbIi 3a4ET Crircox BOIpOCOB;
TecTsr;

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-0annpHast mKaga MOLYIbHO-PEHTUHIOBOM CCTEMBl Y HUBEPCUTETA, IIPABUIIA UCTIOIb30BAHUS
KOTOpOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN
O1ieHKa KOMITETEHIIMH

S-0aiubHast 1IKasia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOydaromuiicss TIyOOKO U BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
Marepuan,

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,
— ONUpAsCh HA 3HAHUS OCHOBHOW M JIOTIOJHHUTEIHHOW JIUTEPATYPHI,
TECHO TMPUBSA3BIBAET yCBOGHHBIE  HAy4dHbIE  TOJOXEHUS C
MPAaKTHYECKOM JIeATEIbHOCTHIO HAIIPABIICHNUS,

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTACMBIC HM UJICH;

— JIeJIaeT BBIBOJIBI M 0000IIEHHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIUATU3UPOBAHHBIX OHATHMH.

— o0yyaromuiicst TBepJ0 yCBOUI MPOTpaMMHBINA MaTepuai, FPaMOTHO
W 10 CYIMECTBY H3JaraeT ero, ONHpasch HAa 3HAHUS OCHOBHOMN
JTUTEPaTYpPHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHUYECKON NEATEIbHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI U 000O0IICHHMS;

— BJIQJICET CUCTEMOI CclielaIn3uPOBAHHBIX MOHITHA.

— o0yyaronuiicst yCBOUJI TOJILKO OCHOBHOM NMPOTrpaMMHBIN MaTepHall,
M0 CYIIECTBY M3JIaraeT €ro, ONMHMPasCh HA 3HAHUS TOJBKO OCHOBHOM
TUTEPATYPHI,

— JIOMYCKaeT HECYIIECTBEHHbIC OIMOKN U HETOYHOCTH;

— WCTBITBIBACT 3aTPYJHEHUS B MPAKTHUYECKOM NMPUMEHEHUW 3HAHHUN
HaIPaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MTOJI0KEHHUS,

— 3aTpyAHsieTcs B GOpMyIHMPOBAHUU BBIBOJOB U 0000IIIEHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CITEIIMATM3UPOBAHHBIX MOHITHH.

— oOydJaronuiicss He YCBOWJI 3HAYUTEIHOW YacTH MPOTPaAMMHOIO
MaTepuana,

— JIONyCKaeT CYIIECTBEHHbIE OIMMOKM W HETOYHOCTH TIpHU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYSCKOM IMPUMEHEHUH 3HAHHIA;,

— HEe MOKET apryMEHTHPOBATh HAYYHBIE MTOJTOXKEHUS;

— He (OpMYJIHPYET BHIBOJOB M 0000IICHUH.

«OTIIMYHO»
<Ga4YTCHO»

«XOpOoUIOo»
<GaYTCHO»

«YHOBJICTBOPUTCIIBHO»
<GaYTCHO»

(HCYIOBJICTBOPUTCIILHO
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne /m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa
WHIUKATOpa

Y4eOHBIM IIJIAHOM HE IPEAYCMOTPEHO




Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepevens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auera Koz
HHAWKATOpa
[losicHuTE BACI0 HEYETKOTO JIOTHYECKOTO BRIBOAA IT0 MaMmmaHu T1K-15.3.1
[MosicanTe MEXaHN3M pa3peIIeHNs] KOHQIUKTOB B MIPOTYyKIMOHHBIX [IK-15.3.2
;HCTeMaX I1K-15.3.3
aKue MeToJsl MaTeMaTHueckoro MojenupoBanus C Bam u3BecTHBI?
IIpuBenuTe NOCTAHOBKY 3a/ad. IK-15.¥.1
BeposTHocTHBIE Moaeu. O6macTs npuMenenus. baitecockas cets (BC). | IIK-15.Y.2
3amada 00yJYCHUS MapaMeTpoB pacnpeaeiacHuil. TpakToBKa (GOPMYIIbI TIK-15.V .3
Baiteca. ITytu ynpomenus bC. [IK-15.V .4
[IK-15.V.5

OO6ydenue HelipoHHBIX ceTeil. O0ydenue ¢ yunreneM. Omuodka
00y4deHwHs, anropuT™M 00paTHOTO pactpocTpaHeHus omuoku. [Ipobiema 1IK-15.B.1
nepeobydeHus. [IK-15.B.2

I[1K-15.B.3
O6yuenue ¢ nogkperuienueM(RL). Mnen nmoaxoma RL. Q-o0yueHme

[Iporpammusle cpeacTsa pazpabotku MC
Kakue nporpaMMHBIe cpeicTBa IPUMEHSIOTCS IPY PELICHUHN 33134
paspabotku 1UC?

HpI/IBC,Z[I/ITe npumep CEMaHTHYECCKOM CeTH HCKOTOPOTO 00BeKTa

Kaxk pacnionoxeHsl HEHPOHBI B HEHPOHHBIX CETSX MPSIMOTO
pacrpocTpaHeHus?

OnumuTe TEXHOJIOTHIO pa3padboTku HeueTkoit DC B Matlab
OnumuTe OCHOBHBIE MPUHIMITBI METOAOJIOTHH BBIYHCIUTEIBHBIX
sKcriepuMeHToB Tipu paspadotke MIC Ha ocHoBe MHC

OnuumTe CyIEeCcTBYIOME METO/ bl MAIIMHHOTO 00Yy4eHHs
[Mepeunciaure GHOIMOTEKH UCTIONb3YeMBbIe st (HOPMUPOBAHUS
OKpYXEHHsI C LelIblo paboThl C HEHPOHHBIMH CETAMH

Uro gBnsSeTCSA aNTOPUTMOM O00ydeHHUs ¢ mojkperieHneM. Kaxoit
cnenudukoit o01amaeT o0ydeHHe C IMOAKPETICHIEM

ITepeuncaure OCHOBHBIE TPEOOBAHMS K MPHUKIIAJHOTO ITPOTPAMMHOMY
00eCTIeYeHNI0, CIIOCOOCTBYIOMIUMY MOBHIIEHHUIO 3()()EeKTHBHOCTH
paboTOCTIOCOOHOCTH JIOTUCTHUECKOH JeATeTbHOCTH KOMITAHHA

Kakwne nporpammusie HHCTpyMeHTH MoaenupoBanns THC B matlab eI
3Haere?

IlosicHuTe CTPYKTYpy IIpOrpaMMbl Ha s3bIke VP

IosicHuTe CTPYKTYpY KypHaja MPOBEACHHUS KOMIBIOTEPHBIX MOACIHHBIX
9KCIEPUMEHTOB

Kaxue oubmmotexu npu pazpadorke MC mns s3pika Python Bam
U3BECTHBI?

HasoBure cymectByromme OMOIMOTEKH ISl peaTu3aliy TITyO0KHX
HEHPOHHBIX ceTeil

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI
No /1 [TpumepHbIii IepedeHb TeM Ui KypCOBOTO IMPOEKTHUPOBAHUS/BBITIOIHEHHS
KypcOBO#l paboThI
Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO




Bonpocsl s nmpoBeneHus NOPOMEXKYTOYHOM aTTecTaliid B BHUAE TECTUPOBAHMSA
MpeACTaBICHBI B Ta0nwuie 18.
Ta6mumia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB
y Kon
Ne n/mt [IpuMepHBIii epeYeHb BOIIPOCOB ISl TECTOB
WHAUKATOpa

Koptex <ckopocts, {Manas, HeOONbIIas, Cpeanss, Beicokas}, [0,300], G, M> tne G | [IK-15.3.1
— mpouenypa nepebopa 31eMeHTOB 6a30BOr0 TepM-MHOKeCTBa, M— mpoueaypa MK-15.3.2
9KCIEPTHOTO OMPOCa SBISIETCS IPHMEPOM [IK-15.3.3
Kak 6yner npencrasnena baza 3HaHwmif, ecii B KadecTBE CIIoco0a MpeCTaBICHUS T
3HAaHHUH OyIeT UCIIONB30BATHCSI IOTHKA PEANKATOB IIEPBOTO MOPsIAKa? 1K-15.Y.1
Yro Takoe Kpocc-BaluaaLus? I[1IK-15.Y .2
MammHHOe 00y4eHHne — 3TO ... TIK-15.Y .3
-[I0/Ipa3/1esl TEXHOJIOTHI HCKYCCTBEHHOTO HHTEIUICKTA, H3yYaOIIHil IOCTPOCHHS [IK-15.Y .4
QIITOPUTMOB JUTsl yIPABIICHHS MalIHHAMA § [K-15.Y 5
-[OJIpa3/es TEXHOJIOTHI HCKYCCTBEHHOTO MHTEIICKTa, H3yJarOIInil YeI0BEKO-
MAaIllMHHOE B3aUMOJIeHCTBUE IIK-15.B.1
-NO/pas/eNl TEXHOJIOTHi HCKYCCTBEHHOTO MHTEJJIEKTA, M3YYaroIUi IIOCTPOEHHUS [IK-15.B.2
JITOPUTMOB, CIIOCOOHBIX 00yYaThCs T1IK-15.B.3

-ToApa3Aes TeXHOJIOTHIl HCKYCCTBEHHOT'O MHTEIIEKTA, N3yYaroInii IPHHIIUIIBI
pa3paboTKN pOOOTOTEXHUUECKIX CHCTEM

I'pagreHTHBIC METOBI — 3TO AITOPHTMBL:

-BBIYHCIICHUS IPOU3BOIHBIX

-reHepaliy H300paKeHUH

-KJIaCCU(MKALIMK N300paKEHUH HAa OCHOBE UX IIBETOBBIX XapaKTEPUCTUK
-HaXO0KACHHS JIOKAJIbHBIX MUHUMYMOB A G epeHunpyeMoi pyHKINU
JIuneiinas perpeccust OTHOCUTCS K 3a1a4aMm:

-00y4YeHHS C yUUTEIIEM

-00yueHus 6e3 yauTes

-00y4YeHHs ¢ OAKpENIeHUEM

Just peammzanmu Web-unaTtepdeticoB npuioxenunit MU ucone3yroTces:

-Git

-Numba

-Dash

-Flask

[Tpu peuienun 3anau pazpadorku VIC ucnone3yroT clienyoliee IporpaMMHoOe
obecrieueHue:

K HEJOCTAaTKaM CEMAaHTHYCCKUX CeTer OTHOCITCA ..

B uewm 3axirogaercst pojib CBEPTOYHBIX CJI0€B?

Ha xakux mogxomax 0a3upyrOTCs METOABI CTPYKTYPH3aUU, POpMaIH3aliu 1
pa60TBI C HCTOYHBIMHU HCOIIPEACICHHBIMA 3HAHUAMUA U Z[aHHLIMI/I?
Kak Ha3pIBaeTCd cTaTUCTUUECKAS B3aMMOCBSA3b HECKOIBKUX CHy‘IaﬁHBIX BEJIUYHUH?
BI/I6J’II/IOTCK& HCIIOJB3YyCTCA NI paGOTLI C Ta6J’II/IIIaMI/I

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Bubnmoreka ucmonp3yercs A paboTel ¢ TpaduKaMu

-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Kakas 6H6J’II/IOTCKa HCIOJB3YyCTCA NJIs pa60TI)I C MaccuBaMiu JaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas




-Matplotlib

bubnuoTeka 111 CHMBOJIBHBIX U TEH30PHBIX BhIUUCIICHH B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (hOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX PadOT
No /it ITepevyeHb KOHTPOJIBHBIX PAOOT
He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONIUX TOPSIOK U  MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalii 00yJaronmuxcs
I'VAIL

11. Meronuyeckue yka3aHus Jjs 00y4JaronuXxcs M0 OCBOCHHUIO THUCIUTITHHBI

11.1. Meroauueckue ykasaHus s OOy4aroIuXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ri1yOOKOE€ U ICHOE U3JI0’KeHUE yueOHoro marepuana. HazHaueHne COBpeMEHHOM JIEKIIMU B paMKax
JUCHMIUIMHBI HE B TOM, YTOOBI TMOJYYHUTh BCIO HH(pOpPMAIMIO MO TeMe, a B OCBOCHHUHU
q)yH)IaMeHTaJ'II)HI)IX HpO6J’I€M JAUCOUIINIMHBI, METOJ0B HAYYHOro IIO3HAHUA, HOBEHUIINX
JOCTHO)KEHUI Hay4yHOHM MbIciau. B yueOHOM mporecce JIeKIusl BBIIOIHIET METOJ0JIOTHUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKkpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYIrUMU JUCHUIIJIIMHAMMU.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOTO MaTepHaa;

— NOJIY4YCHHE COBPECMCHHBIX, LICJIOCTHBIX, B3AMMOCBA3aHHBIX 3HaHPII>'I, YPOBCHB KOTOPBIX
ONpPENENAETCS EIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IpENoiaBaTesieM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IOJIy4YeHHUE 3HaHUUM O COBPEMEHHOM YPOBHE Pa3BUTHUSA HAYKU U TEXHUKU U O IIPOTHO3€
UX pa3BUTHA Ha OMMKaiime rojsl;

— HAY4YUMTbCA MCTOIHYCCKHU 06pa6aTBIBaTB MaTcpHrall (BI)IHGJ'ISITI) TJIaBHBIE€E MBICIIU U
MOJIO’KEHUS, MPUXOUTH K KOHKPETHBIM BbIBOJIaM, IIOBTOPATH UX B Pa3IMYHBIX (POPMYIHUPOBKAX);

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

JlekuMOHHBI MaTepual MOXKET CONPOBOXKAATbCA JEMOHCTpalMed CIaigoB U
HCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

11.2. Meroauueckue ykazaHus AJisl 00y4JaoUUXcs M0 YYacTHUIO B CEMUHApax
OCHOBHOH T1€JIBIO JUIsI 00YYaIOIIEToCs SBISETCS CUCTeMAaTH3alis U 0000IIeHe 3HaHu!
o u3yyaeMoil Teme, paszzneny, (GopMHUpOBaHHME YMEHHs paboTaTh C JIOTMOJHUTEIBHBIMU



UCTOYHHKAaMU WH(OpPMAILUU, COMOCTABIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIIEKTHPOBATH
IPOYNTAHHOE, BBICKAa3bIBaTh CBOI TOYKY 3peHMs W T.I. B coorBercTBUM C Benymien
JUJAKTUYECKON LENbI0 COJEPKAHUEM CEMMHAPCKUX 3aHATUN SIBIAIOTCSA Y3J0Bble, Hauboiee
TPYZAHbIE JUId NOHMMAaHMs U YCBOGHMS TEMbl, pasfeibl JUCUMIUIMHBL Crenudukoil aaHHON
(opMBI 3aHATHI ABIAETCS COBMECTHAsi paboTa MpernoaaBaTes U 00yqarouerocs Hajl pelieHnemM
IIOCTaBJIIEHHOW MpOOJeMbl, a IOMCK BEPHOIO OTBETAa CTPOUTCS HA OCHOBE YEpeJOBAHUSA
VHJIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Tpy moAroToBKE K CEMUHAPCKOMY 3aHATHIO IO TEME IPOCIYLIAHHOM JIEKLIMU HE00X0IUMO
O3HAKOMUTHCS C TJIAHOM €r0 MPOBEACHUS, C JINTEPATYPOll U HAYYHBIMH ITYOJUKAIMSIMU 110 TEME
CeMMHapa.

11.3. Meroauyeckue yka3zaHusl JUIsl OOYYAIOIIUXCS TO TPOXOXKICHUIO MPAKTHUYECKHUX
3aHATHI

[IpakTrueckoe 3aHITHE SBISICTCS OJHOW W3 OCHOBHBIX ()OPM OpraHM3aluu y4eOHOTO
mpoliecca, 3aKJIF0YAIOIIAsICs B BHIOJIHEHUH O0YYAIOIIMMHUCS T10J] PYKOBOJICTBOM MPETOIaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YueOHOMU
JTUCHHUTITMHBI, TPUOOPETEHUs] YMEHUM U HaBBIKOB, OMBITA TBOPUYECKOM ACATEIHHOCTH.

[enbro MpakTUYECKOTO 3aHSTUS Ui 00YUaIOIIErocs sIBIsieTcs MPUBUTHE 00yJaromuMCs
YMEHUHN U HABBIKOB MPAKTUYECKOU JEATETbHOCTH 110 U3y4aeMOU TUCIUIINHE.

[Inanupyemblie pe3yiabTaThl MPU OCBOCHUHU O0YYAIOIIUMCS MPAKTUYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriyOJeHue, pacllMpeHue M JAeTaiu3alus 3HAHUWA TPU PElICHUU
KOHKPETHBIX 33714,

— pa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
IHUCLHIUIHHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHM S 3aTaHHI;

— ofecrnieyeHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

[TpakTuyeckue paboOTHI MpEACTaBIEHbl B METOUYECKUX yKa3aHMAX B cucreme LMS I'VAIL
OO6mas yactb pabOThl JUIsl BCEX CTYAEHTOB I'PYIIBI BBIIOJHSAETCS B JAMCIUIEHHOM Kilacce.
Otuer odopmiseTcs U 3arpykaercs B JIMYHBIM KaOMHET CTyJeHTa OT4YeT [0
VHAMBHUYaJIbHOMY BapHaHTY

11.4. Metoauueckue yka3zaHHs U 00y4YaroNINXCs MO BEITOTHEHHIO 1a00paTOpHBIX padboT
B xozxe BbImonHeHHs J1a0OpaTOpHBIX PAOOT OOydaromMiics JOJKEH YIriayOuTh U 3aKpenuThb
3HAHMSI, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOM IKCIEPUMEHTA
B COOTBETCTBHM C KBaJIM(PHUKAIMOHHON XapaKTepUCTHKON oOydaromierocs. BrimonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-aHAIUTHYECKOM
4acTeH U KOHTPOJIBHBIX MEPOIPUSITHIA.

Beimonnenue 1abopaTopHBIX pabOT OO0yYaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpenesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSI K CpelCTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TpuoOpeTeHHre HaBbIKOB HCCIIEA0BaHUS IPOLIECCOB, IBIEHUI U 00BEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIMILIUHBL;

— 3aKpeIUIeHHEe, PA3BUTHE U JEeTalN3allds TEOPETUYECKUX 3HAHUMN, MOJYYEHHBIX Ha
JEKLUSX;

— TOoJy4YeHHe HOBOM MHQOpPMALMH 110 U3y4aeMOU JUCIUILINHE;



— NpHOOpEeTeHHE HABBIKOB CAMOCTOSATENILHOM pabOTHI C 1a00paTOpHBIM 000PYA0BaHUEM
U Ipudopamu.

3ananue U TpeOOBaHMS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT

Jlabopamopnoe 3anamue — 00Ha U3 OCHOBHBIX OpM Opeanuzayuu yuebHo2o npoyecca,
HANPAasleHHas HA MBOPYECKoe YCB8OeHUe MeoPemuyeckux OCHO8 Y4eOHOU OUCYUNIUHbL U
noiyyeHue NpaKmu4ecKux Hagblko8 UCCIe008aHUsL NymeM NOCMAHO8KU, NPo8edeHUs, 00pabomKu
U npeocmasienus pe3yibmamos 3KCHNEPUMEHMA HA OCHO8e NPAKMUYECKO2O0 UCNOb308AHUS
PA3TUYHBIX  CpeOcm8 (HAOM0O0eHUs, UMEpPeHUsl, KOHMPOs, GbIYUCIUMENbHOU MeXHUKU),
npUoOpemerus HABbLIKO8 ONbLIMA MEOPUECKOU OesIMETbHOCMIU.

Lenv nabopamopro2o 3aHamus — NPAKmMuyecKkoe 0CeoeHue Cmyo0eHmamit COOepHCAHuUsl u
MEMOOoN02UU UYYAEMOU OUCYUNTUHBL NPU UCHOTb30BAHUU CNEYUATLHBIX CPEOCMS.

OchosHblmu 3a0auamu 1a00PAMOPHBIX 3AHAMUL AGIAIOMCA. - NpuobpemeHue onvima
pewieHus: yueOHO- UCCIe008AMeNbCKUX U PEalbHbIX NPAKMUYECKUX 3a0a4 HA OCHO8E U3YUEHHO20
meopemuyecKoeo Mamepuaia, - npuobpemenue onvlma nposedeHus: IKCNePUMEHMA, - 061A0eHUe
HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUS 8 COOMBEMCMBYIOWEN OMPACIU HAYKU, MEXHUKU U
mexHoI02UY, - npuodpemenue YMeHUll U HABbIKOS IKCHIYAMAYUU MEXHUUECKUX Cpeocms u
060opyoosanus; - hopmuposanue ymeHui 00padomxu pe3yibmamos npo8eOeHHbIX UCCIe008aAHULL
-aHANU3 U 00CyHCOeHUe NOJYUEHHBIX Pe3VIbmamos U opMyaIuposanue 8bl80008,; - 8blpabomKa
CNOCOOHOCMU 102UHECKO20 OCMbICTIHUSL CAMOCOSAMENbHO NOJIYYEHHbIX 3HAHUL, - obecneyenue
PAYUOHATILHO2O COYEeMAHUSI KOIIEKMUBHOU U UHOUBUOYALHOU (popMOU OyueHusl.

OchosHbIMU  PYHKYUAMU 1AOOPAMOPHBIX 3AHAMUL AGIAIOMCA: - NO3HABAMENbHAS,
Pazeusarowas; 60CNUMAMeIbHAs.

Ilo xapakmepy 6bINOIHAEMbIX CMYOEHMAMU 3A0aHUll 1aO0pamopHvie  3aAHAMUSA
noopaszoensitomcs:

- HA O3HAKOMUMENbHBLE, NPOBOOUMDbLE C YeNbI0 3aKPenieHUs U KOHKPemu3ayuy u3y4yeHHo20
MeopemuyecKko20 Mamepuald,; - aHaIUmudecKue, Cmassuue ceoell Yeiblo NOLYYeHUe HOBOL
uHgopmayuu Ha 0CHo8e POPMATUZOBAHHBIX MEMOO08, - MBOPUECKUE, CEAZAHHbIE C NOLYYEHUEM
HOB0U UHGOPMAYUU NYMeM CAMOCMOAMENbHO blOPAHHBIX NOOX0008 K PEUeHUI0 3a0ad.

Dopmbl opeanuzayuu 1a60PAMOPHLIX 3AHAMUL ONPEOeNAIOMC 8 COOMBEMCMBUU CO
cneyuguueckumu 0COOEHHOCMAMU  V4eOHOU OUCYUNIUHBL, YelaMu OoOyueHus u Mocym
npeocmasnims  CoOOU. - peuleHue MmMunosvix U CUMYAYUOHHLIX 3a0ay, - NpogedeHuUe
IKCNEPUMEHMA,; 3aHAMUSL N0 MOOCTUPOSAHUIO PEdlibHbIX 3a0ay; - USP08oe NPOEeKMUposanue, -
8ble30Hble 3aHAmuUs (Ha NPou3e00Cme0, 8 Opeanusayuu cgepvl yciye, yupexcoeHus u op.), -
3aHAMUSA-KOHKYPChl.  Memoouxa 3aumsamusi modxcem Oblmb  PA3IUYHOU,  8ANCHO, 4MOObl
docmueanacv oouias OUOAKMU4ecKas yeib.

Jlabopamopnvle 3ausimusi NPOBOOSIMCS NOCAE YMEHUsL IeKYUll, OAiOWUx meopemuieckKue
OCHOBbI OJ15L UX BbINONIHEHUA. [JONYyCKaemcs 8blNONHeHUe 1a00PAMOPHBIX 3AHAMULL 00 NPOYMEeHUs
JIeKYUtl ¢ Yeavto obecuenus U3yueHusi meopemuyecKkoe0 Mamepuala npu HAI4uu OnuCaHuil
pabom, GKIOUANOWUX HEODXOOUMble MeopemudecKue CeO0eHUsi UIU CCbLIKU HA KOHKpemHbvle
YuebHble U30aHUs, cooepucauue dmu c8e0eHuUs.

Ocnosanuem 015 nposedeHusi 1aOOPAMOPHBIX 3AHAMUL N0 OUCYUNTUHE AGTAIOMCA: -
npocpamMma yueoHou OUCYUNIUNbL, - PACNUCAHUE Y4eOHbIX 3aHAMUI.

Jlabopamopnvle 3anamus 001H#CHbI NPOBOOUMBCS 8 CNEYUATUSUPOBAHHBIX 1aDOPAMOPUSIX,
COOMBEMCMBYIOWUX CAHUMAPHO-CUSUEHUYECKUM HOPMAM, mMpebosanusm 0e30nacHocmu u
MeXHUYEeCKOU Icmemuxe.

Konuuecmso o06opyoosanmuvix 1a60pamopusix mecm OO0JHCHO Oblmb HE0OX00UMBIM 0.5
00CmudiceHUs: NOCMABIeHHbIX Yyenel 00yYyeHus u 00CMamoyHuiM Ol 0becneyeHus 00yuaemvlm
Yenosutl Komgpopmuocmu.

Bo epems nabopamophvix 3aHAmMuUil 00JHCHBL COON0OAMBC NOPAOOK U OUCYUNIUHA 8
coOmeemcmauU ¢ NPAsUIAMU NOJL30BAHUS OAHHOU 1AOOPAMOPUL.




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

Jlabopamopnvie 3amamus  O00adCHbL OblMb 0becneyeHvl 8 O00CMAMOYHOM 0bveme
He0OX00UMbIMU —~ MEeMOOUYECKUMU — MAMepuanamu,  BKIOYAWUMY 8  cebs  KOMNIeKm
MemoouyecKux YKazanuii K yukiy 1abopamopuvix pabom no 0anHou oucyuniune. Memoouyeckue
VKA3aHUs K 1a00pamopHol pabome Ciydlcam pyKo8oOCmMeoM 0 npenooasamelieli u CmyoeHmos.

Ionnomouuss u omeemcmeeHHOCmb  NPOGeccopcKo-npenooasamenbeko20  cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aAHU3YemCcsl 1aO0pamopHoe 3ansmue:

3asedyrowuii kageopoii Hecem omeemMcmMEeHHOCHb 3a Hadaexcaujee PYHKYUOHUPOBAHUe
aabopamopuu u Kaopoeoe obecneuenue 1ad0pamopHblxX 3aHAMULL.

IIpenooasamensv, Komopomy HOpY4UeHO NpoGedeHue YUKIa 1aOO0pamopHbiX 3aHAMUL,
Hecem OmMEemcmeeHHOCb 3d CBOEBPEMEHHYI0 N00AY)y 3ds60K HA MAMEPUAIbHOE U KAOPOBOe
obecneyeHue 3aHAMUL, A MAKI’CE 34 OPLAHUAYUIO VKAZAHHLIX 3AHAMUL 8 COOMBEMCMEUU C
mpebosanusmMu  OelUCmeyIouWux HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXC K COOEPIHCAHUIO
3AHAMUL U MemOoOuUKe ux npoeeodeHusl.

Ilpenooasamenv umeem npaso onpedeinsimv cooepoicanue J1abopamopHulx pabom,
8bI0UPaAMb Memoobl U CPeOCmBd NPosedenus 1aD0PAMOPHBIX UCCIe008aHUl, HAUbOoLee NOJHO
omeeuaowue ux 0CoOOEHHOCMAM U 00eCne usar e 8blCOKOe Kaiecmeso yueOno2o npoyeccad.

Ilpenooasamenv opmupyem pybedchvie U UmMo208vle pe3yibmamsl (petumunei)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1AOOPAMOPHLIX pabom.

IIpasa, omeemcmeeHHOCMb U 0OA3AHHOCMU CIMYOEHMA.

Ha nabopamopnom 3ansmuu cmyoenm umeem npaso 3adasams npenooasamento u (i)
3aeedyrowemy rabopamopuell 80nPoOCvl N0 COOEPIHCAHUIO U MemMOOUKe BbINOJIHEHUsT pabombl U
mpebosams omeema no cywecmsy oopawerus. Omeem npenooasamelis 00ACeH 0becneuusanms
8bINOIHEHUE CMYOEHMOM pabombl 8 meyeHue 3aHAmuUs 8 NOJIHOM 00beme U C HAOAeHCAUUM
KAYecmeoMm, 02080PEHHbIM 8 MEMOOUUECKUX YKA3ZAHUSX NO NPOBEOeHUI0 1aO0pamopHblx pabom.

Cmyoenm umeem npaso Ha 6vlNOHEHUe 1aO0pamopHol pabomvl NO OPUSUHANLHOU
MemoouKe ¢ co2nacus npenooasamens u noo e20 HAO30pOM - Npu 6e3YClL08HOM COON0OeHUU
mpebosaHuti 6e30nacHOCmu.

Cmyoenm umeem npaso GbINOIHUMb AAOOPAMOPHYIO paAboOmy, NPONYWEHHVIO NO
V8aXNCUMENbHOU NPUYUHE, 8 HACHl, CO2NACOBAHHbIE C NPEeNn0oagamesem.

Cmyoenm o06s3an npubvimv Ha 1aOOPAMOPHOE 3AHAMUE B0BPEeMsl, VCMAHOBIEHHOE
pacnucanuem, u ¢ Heobxooumou npedsapumenbHol nodeomoskou. K evinonrnenuro nabopamophoti
pabomuvl 00ONycKaomcs CmyoeHmuvl, nOO0meepousuiue 20mMosHOCMb 6 00veme mpebosaHull,
CO0EPHCAWUXCSL 8 MEMOOUUECKUX VKA3AHUAX K 1aO0OpamopHol pabome u (Uiu) 6 YCMHbIX
NPeosapumenbHblX  VKa3anusx npenoodaseamens. Jlabopamoproe 3aumsmue cocmoum — u3
CLedyIouUX d1eMeHMO8: 8600HAS YACTb, OCHOBHASL U 3AKIIOYUMNENbHASL.

Beoounas uacmws obecneuusaem no02omosKky cmyoeHmos K blN0JHEeHUI0 3a0anuti pabomol.
B ee cocmas eéxooam: - gopmyrupoeka memvl, yeau u 3a0ay 3aHsAmMus, 0OOCHOBAHUE €20
3HAUUMOCIU 8 NPOPECCUOHANLHOU NOO20MOBKe CMYOEeHMO8; - U3N0NCEHUEe MeopemudecKux
OCHO8 pabomul, -XapaxkmepucmuKka cocmasa u ocobenHocmetl 3a0anutl pabomsl u 00bACHeHUe
Memo008 (cnoco608, npuemos) ux 6blNOIHEHUs, - XAPAKMeEPUCMUKA MpebO8anull K pe3ynbmamy
pabomol; - UHCMPYKMANC NO MeEXHUKe Oe30NacHOCmU NpU IKCIYAMayuU mexHuieckux cpeocms;
- npoeepka 20MOBHOCMU CMYOEHMO8 6bINOIHAMb 3A0AHUS pabomel, - VKA3AHUA NO
CAMOKOHMPOTIIO Pe3Yibmamos blNOIHEHUsI 3A0AHULL CIYOeHMAMU.

OcnosHas yacme 6KIOYaem npoyecc 8bINOAHeHUs 1a00pamopHol pabomel, 0gopmieHue
omuema u e2o 3awumy. OHa Modcem COnpoBOHcOAMbCsi OONOTHUMENbHBIMU PAZLACHEHUAMU NO
X00y pabomul, ycmpaneHuem mpyoHOCmell npu ee 8blNOIHEHUU, MEKYWUM KOHMPOJTIeM U OYEeHKOU
DPe3YIbmamos 0moeibHbIX CMyO0eHmo8, OMEemamiu Ha 60npocyl CMyoeHmos. Bozmosicno npobroe
8bINOIHEHUE 3A0aHUsA(ULL) NOO PYKOBOOCHBOM NPEenoo0asamelis.

3axnouumenvHasn yacmo cooepicum: - noogedeHue oouux Umo208 3aHsAmus, - OYeHK)y
pe3yrbmamos pabomuvl 0OMOenbHbIX CMYOEHMOos, - 0mMeembl Ha BONPOCHl CIYOEHMO8, - 8bLOAYY



peKomMeHOayuii no YCmpameHulo npooenos 6 cucmeme 3HAHUL U YMEHUU CMyOeHmos, no
VIYYULeHUIO pe3Ylbmamos pabomol, - cOOp omyemos CmyOeHmo8 Os NPOBEPKU, U3N0dNCEeHUe
C8e0eHUll, Kacaowuxcs n0020Mo6KU K GbINOIHEHUIO cledyiouell pabomboi.

Beoounas u 3axnouumenvrasn uacmu 1a60pamopHo20 3auamus nPo8oOAMcs PpOHMANbHO.
OcHosHas 4acmv Modcem GbINOIHAMbCA UHOUBUOYAILHO UIU KOJIEKMUBHO (8 3A8UCUMOCTU OM
Gopmvl opeanuzayuu 3aHaMUs).

CrpykTypa u dhopma oTyeTa 0 1a060paTOPHOU padoTe

B xo00e nabopamopnuvix 3anamuii cmyoenmovl 8e0ym HeoOXo0uMble 3anucu, CoCmasisom
(no mpebosanuio npenodasamens) umoz08uvli nucbmenHwvlll omyem. Ha nepeom 3anamuu yuxia
1abopamopHulx pabom npenoodasamenvb 00AHCEH 0AMb KOHKPEMHble YKA3AHUS N0 COCMABIEHUIO
u ogopmnenuro omuemog ¢ yeavio odbecneuenus eounooodpaszus. B sasucumocmu om
ocobenHocmell Yukia 1aO0pamopHvlX 3aHAMUL Omyem COCMABIAEnCs KANCObIM CMYOeHMOM
UHOUBUOYANILHO, TUOO 00WULL OmYem - NOO2PYRNOU U3 2-3 CIMYy0eHmos.

TpeboBanus k ohopMIEHUIO OTYETA O JJAOOpPaTOPHOU paboTe

Ilo oxonuanuu nabopamopnoll pabomsi cmyOoeHmvl 00583aHbl NPeOCmAasUmMb Omyem
npenoodasamerio 0Jisi NPosepKu ¢ nociedyrowell 3awumoi. Ilo coenacosanuio ¢ npenooasamenem
oonyckaemcs npeocmasienHue K 3awjume omuema o J1aO0OpamopHoll pabome 60 8pems
credyroujeco  1a00pamopHo2o 3aHAMus Ul 8 UHOUBUOYATIbHble CPOKU, 02080PEHHbIE C
npenooasamenem. /fonyckaemcs no co2iaco8anulo ¢ npenooasamenem npeocmasiams Omyen o
JnabopamopHou pabome 8 1eKMPOHHOM ude. B konye nabopamoproco 3anamus npenooagameis
oyeHusaem pabomy cmyoeHma nymem nposepKu omuema u (Uiu) e2o 3auumsl (cobeced08anus).

Cmyoenm Hecem omeemcmeeHHOCHb:

- 3a NPonycK 1a60pamopHO20 3aHAMUSA NO HEYBAHCUMENbHOU NPUYUHE;

- HEeNno020MmoBIeHHOCIb K 1a00pamopHou pabome;

- HeC80eBPeMEeHHYI0 cOayy Omuemos o 1ab0pamopHoll pabome u ux 3aujumy;

- HOpYY UMYWecmea U HaHeceHue MamepuaibHo20 ywepoa rabopamopuu

Kpumepusamu oyenxu codepicanusi 1a60pamoproco 3ausamus AGIAI0MCA.

- coomeemcmeue memvl U COOEPIHCAHUS 3AHAMUSL NpocpamMme OUCYUNIUHDL,
memMamuyecKkomy

- YemKOCmy, ICHOCMb Yelu U 3a0ay 3aHAMuUsL;

- opeanuyeckoe eOUHCmMeo meopuu U NPAKMUKU NPU peuleHuu KOHKPEemmbix 3a0ay,

- MOYHOCMb U 00CMOBEPHOCMb NPUBEOCHHOU UHDOPMAYULL;

- ompasgicerue COBPEMEHHO20 YPOBHS pA36UMUS HAYKU, NPOU3BOOCMEA, MEXHUKU,

- npogeccuonanvbHas HanpPasiIeHHOCMb 3aHAMUSL

- CO2NACOBAHHOCMb 3A0AHULL C COOepxcanuem opyeux @Gopm ayoumopHou u
CAMOCMOSIMENbHOU pabomul CmyO0eHmos;

- peanuzayus BHYmpu npeoMemHubLX U MeNC NPeOMemHbIX Cés3ell

MeTtoauyeckue ykazaHus M0 MPOXOKACHUIO JTa0OpATOPHBIX pabOT UMEIOTCS B H3JaHHOM
BUJE, a TakXke B BHUJAE OJIIEKTPOHHBIX pecypcoB Oubmuoreku ['YAIL cucrempr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Meroanueckue ykazaHus JUIsl 00y4aromMXcs 0 IPOXOKACHUIO CAMOCTOATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSTENHHOM PabOThI, 00yJarONTUiCs BBHITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PabOUEro BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHMM W CHCTEMATHU3aLUU TNPHOOpPETaeMBIX 3HAHWUN, 0OECHEeUMBACT BBICOKUI



YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYyYUTh HABBIKMA ITOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00y4arOIIUX CSSIBIISIOTCS:

—  y4eOHO-METOAMYECKHI MaTepHal MO JUCIHUILTHHE;

— METOJUYECKUE YKa3aHUs 1O BBIMOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydYaromuxcs
1o 3a049HOU (popme oOydeHwHs).

CamocTtosaTenbHass padoTa CTYICHTaMH BBINOJHSIETCA C MCIOJIb30BAHUEM MIPE3CHTAUH K
JICKITUSM, METONYECKHX ocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?1d=8649), yaeOHUKOB CIHCKa JUTEpPaTyphl, PECYPCOB
WMHTepHeT TaHHOTO MOYJIS

11.6. Meronuyeckue yKa3aHus A OOYHYAIONIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISIEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.7. Meroauyeckue ykazaHusl JUisi 00yJaromuXCsl M0 MPOXOKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexyrounas  artecrauus  oOydarolUXcsl — MpPEeAyCMaTpUBAaeT  OLIEHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/bTaTOB 00y4YeHMs MO aucHumimHe. OHa BKIIOYAeT B
ceost:

— 9K3aMeH — (hopMa OLIEHKU 3HAHUH, MOJIyYeHHBIX 00yYaIOLUMCS B IIPOLIECCE U3YUCHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pelIeHHs MpaKTHYEeCKMX 3ajJady. OK3aMeH, KaK IPaBUJIO, MPOBOAMUTCS B MEPHOJ
HK3aMEHAllMOHHON CEeCCHUU M 3aBEPIIAETCS ATTECTALMOHHOW OLEHKOM «OTJIMYHO», «XOPOIIO»,
«YAOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, TOTYYEHHBIX OOYUYAIOLIUMCS B XOJI€ U3YUCHHUS
yueOHOM TUCIUIUIMHEI B [IEJIOM WJIM IPOMEXYTOUHas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUHN
00y4aromuMcs 1Mo OTJEIbHBIM pa3fiesiaM TUCHUIUIMHBI C aTTECTAllMOHHOW OLEHKOM «3auTeHO»
WJIN «HE 3aUTEHO».

— audQepeHuupoBaHHbIl 3auyeT — 3T0 ¢opMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
00ydJaronuMcs Mpu U3YYCHUH JUCIHUILUIUHBI, TIPU BBHITTOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEI0BATENBCKUX PAOOT M MPOXOKICHUH MPAKTUK C ATTECTAIIMOHHON OIICHKOM
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucmema oyeHOK npu npoeeoeHun NPOMeXICYMo4YHOU ammecmayuu OCyWecmesemcs 6
coomseemcmeuu ¢ mpeboganuamu Ilonosxcenuti «O mekyujem KOHMpone YCcneeaemocmu u
npomexcymounou ammecmayuu cmyoenmos ['VAII, obyuarowuxca no npocpammul 6vicuie2o
obpaszosanusy u «O MOOYIbHO-PEUMUH2080l cucmeme OYeHKU Kauecmea y4eOHOU pabomvl
cmyoenmog 6 I'VAII.

Ipomedsxcymounas ammecmayus Rpo8oOUMcs OJis OYEHUBAHUSL NPOMENHCYMOYHBIX Pe3YIbMamos
00yyeHuss 8 mom cayuae, K020a OUCYUNIUHA U3VHAEMCA HECKOIbKO Nepuooos obyuenus, u npu
9MOM ee usyueHue He 3a8epuieHO, U YYeOHbll NIAH 00Pa308ameNbHOU NPOSPAMMbL, BKAIOUAIOWUL
OaHHYIO  OUCYUNJUHY,  npedycmampuedem  NpPOBeOeHUEe  HECKONbKUX — NPOMENCYMOYHbBIX
ammecmayuii.

IIpomesicymounas ammecmayus npo8oOUmMcs Ol OYEHUBAHUSL OKOHUAMENbHbIX pe3ylbmamos
00yYeHUss 8 MOM cyuae, K020a uzyueHue OUCYUNIUHbL 3A6ePULEHO, U OKOHYAMEeNbHAs OYeHKA No

()MCL}MI’ZJZMHE eblicmaejisiemcsa 6 KOHYe U3Y4eHusl OUCI/}LU’UZUHbl. Oxonuamenvhas OYEHKA no



OUCYUNTUHE PACCYUMDBIBAENICS KAK OYEHKA NOCTIeOHe20 CeMecmpa U YKA3bl8aemcst 8 NPUIONCEHUU
K OOKyMeHmy 00 00paz08anuu u 0 K8aiugpurayuu.

Ipu peanuzayuu mooyneti 0onyckaemcs ammecmayus no Mooyio 8 yeiom (be3 niaHupoanusl
KaKou-1ubo Gopmvl NpOMeNCYMOYHOU ammecmayuu Oas Kancoo20 KOMNOHEHMA MOOYIs
OMOEeNbHO) CO2NACHO YYeOHOMY NIAH).

Pe3ynomamot  npomesicymounoti ammecmayuu 00V4AOWUXCS, A MAKICEe NPeONONHCEHUs. NO
NOBLIUEHUIO KAYeCMmBd UX NOO2OMOBKU BbLIHOCAMCSA HA 00CYHCOeHUe 3acedanuti Kageop,
cosewanull  0eKamos, YueHvlx cosemos ¢axyiomemos, @uiuaios u Yuenozco cosema
YVHUBepcumema.

HeyoosnemeopumenvHuvle pe3yibmamvl NPOMENCYMOUHOU ammecmayuu o00yyaoue2ocs no
OOHOU  UMU HECKONbKUM — OUCYUNIUHAM  (MOOYIAM, NPAKMUKAM) ULU  HENpPOXOdCOeHUe
APOMENCYMOUHOU —ammecmayuu  (Hes6Ka) npu  OMCYMCMEUU  VBANCUMETbHbIX — NPUYUH
NPUSHAIOMCS AKAOEMUYECKOU 3A00IHCEHHOCMBIO.

IlocnedosamenvbHoOCmb NPOGEOEHUSL RPOMENCYMOYHOU AMMECMAYUL:

e [lIpenonmaBatens HE MCHEE YeM 3a TPH JHS JI0 MPOBEICHUS IMPOMEKYTOYHON aTTeCTAIlUU
uH(pOpMHUPYET 00YYAIOIIUXCS O CIIOCO0E MPOBEACHHS MPOMEKYTOYHOW aTTecTanuu (K
NpUMEPYy, CCBUIKY Ha OHJAWH-KOH(QEPEHIWIO IS TPOBEIACHHUS IMPOMEKYTOTHON
aTTecTanuu o0yJaroIuxcs), Ha3HAYCHUE ayIUTOPUH.

o [lIpenonmaBatens 3apaHee 3arpykaeT BApUAHTHI 3aJJaHUH JIJIS TPYIIIBI B TUYHBIE KAOMHETHI
(pro.guap.ru)

e [IlpenonmaBarenb, WCHONIB3YS OSK3aMCHAIIMOHHBIC OWJIETBI, TPOBOJUT ATTECTAIHIO
0o0ydJaronmxcs

e [IpenonaBatens GOPMHUPYET HTOTOBBIC PE3YJILTATHI IIPOMEKYTOYHON aTTECTALINH.

e Pe3ynpTaThl aBTOMATHYECKH TMEPEHOCATCS B BEAOMOCTh M 3a4ETHYIO KHIDKKY
oOyuarorerocs.

e OOyuaromuiicst 3HaKOMUTCS C BHICTABJIEHHOM OIIEHKOM B 3a4ETHOM KHUKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHEceHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
N3MCHCHMSA

ConeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit




