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AHHOTaUs

Jucuunnuna «VHTemeKkTyallbHble CUCTEMbD» BXOJIUT B 00pa3oBaTelIbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenuanbHocTd  09.03.01 «MHpOpMaTHKa ¥ BBIYHCIHUTENbHAS TEXHUKa» HANPABICHHOCTH
«[IporpamMmHBIE CHUCTEMBI aHATTN3a, 00OPAOOTKH U Mepelaun JaHHbIX». JMCIUIUINHA pean3yeTcs
kadeapoi «Nel2y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

[IK-5 «l'oTOBHOCTh HCMHOJB30BaTh 3HAHME OCHOBHBIX METOJOB HCKYCCTBEHHOI'O
MHTEJUICKTA B MOCIIEAYIOIEeH TPOPeCcCHOHATBHOMN AeSTETLHOCTI

CopepxaHue NUCUUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU
TEHJACHUMSIMU U NEPCHEKTUBAMU Pa3BUTHS METOJIOB MCKYCCTBEHHOI'O MHTEIUIEKTa, MOAEISAMU
NPEJICTAaBICHNUS] 3HAHWM, METOAbl ONEPUPOBAHUS HMH, C METOJaMH pPEIICHUS CIONKHBIX
TPYAHO(POPMATN3YEMBIX 33J1a4, CO CTPYKTYPOI U IPUHIUIIAMHU paboThl 3KcriepTHBIX crcteM (2C),
HEHPOHHBIMU CETSIMH, METO/IaMU MAIIIMHHOTO O0y4YeHUSI.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBACT CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpolecca: JEeKIUH, J1adopaTOpHbIE padOThl, MPAKTUUECKUE 3aHITHs, CEMHHApBI,
camocTosTellbHas paboTa 00y4aroIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3aueTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenpro sBIISETCSA TONYYCHHE OakalaBpaMy BBINICHA3BAHHOTO HAIMPABJICHHUS TOJITOTOBKU
HABBIKOB, HEOOXOIMMBIX JJIs YUACTHs B IPOCKTAX CO3JaHMUs MHTE/UICKTYalbHbIX cucteM (KC).

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (jajee —
OII BO).

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

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
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-5.3.1 3HaTh COBpeMEHHBIE TEXHOJIOTUH
HOCTPOEHHUS CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa B YCIOBUAX HEONPEIEICHHOCTH,
OCHOBHBIE€ MOJICIIU, aJITOPUTMbI K METO/IBI
HEYETKOH JIOTHKH, a TakKe 0a30BbIe MOJEIN
HEHPOHHOMW CeTH, KOTOPbIE MOT'YT OBIThH
UCIOJIb30BaHbI MPHU (POpMaAIIU3AINH PEIICHUN
NPUKIIAIHBIX 33124

[1K-5.3.2 3HaTh TEOPETUYECKHUE OCHOBBI U
MOJIEJIH NPEACTABICHUS 3HAHUHN, TEXHOJIOTUU
MOCTPOEHUS SKCIIEPTHBIX CUCTEM, OCHOBAHHBIX
Ha IpaBHiIax

[1K-5.3.3 3HaTh MOCTaHOBKY MpoOiieM

TIK-5 'oToBHOCTE
MaTeMaTU4eCKOro ¥ HHGOPMAIIHOHHOTO

HCII0JIB30BATh
MOJIETTMPOBAHUS CIIOKHBIX CHUCTEM

3HaHHE OCHOBHBIX .
[IK-5.Y.1 ymets paboTarh Ha COBpEMEHHON

METOZIOB

IIpodeccronanbHbIe BBIUNCIIUTEIbHON TEXHUKE
HCKYCCTBEHHOTO
KOMIIETEHIINHT [IK-5.Y.2 ymets pa3pabaTsiBaTh
UHTEIJIEKTa B
UH(POPMALIMOHHOE U TEXHUUYECKOE

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

I1K-5.VY.3 ymeTb BbIOMpATh UCXO/Is U3 YCIOBHIA
3a/1a4M MOJEIIH, aITOPUTMBI U METOBI
HEYETKOM JIOTUKH, a TAKKE MOJECIIA HEUPOHHOU
ceTH Juisl popMalin3aluy pereHui
MPUKJIaJHbIX 3324

[1K-5.Y.4 ymets co3aBaTh MOJETU
NIPEACTABICHUS 3HAHUM JUUIS1 CUCTEM
HMCKYCCTBEHHOI'O MHTEJIEKTA B YCIOBHUAX
HEOIIPENEICHHOCTH Ha OCHOBE HCIIOIb30BAHUS
HEYETKOI'0 JJOTUYECKOI0 BBIBOJA

[IK-5.Y.5 ymeTs mutanupoBath mpouecc
MOJIEJIMPOBAHHUS U BBIYUCIUTEIBHOTO
JKCIIEPUMEHTA




T1K-5.B.1 BnageTh HaBBIKAMU CO3AaHUS
MIPOTrPaMMHO-TEXHUUYECKHUX CPEACTB
MHTEIJICKTYaJIbHBIX CUCTEM YIPABJICHUS
[1K-5.B.2 BnageTh HaBbIKaMU U IPUEMaAMU
MPOBEJICHHUS KOMIIBIOTEPHOTO MOJACIMPOBAHUS
HMHTEJUICKTYAJIbHBIX CUCTEM C HCIOJIb30BaHUEM
CIICIIMATTM3UPOBAHHOTO SI3bIKA
MIPOTrpaMMHUPOBAHUS

I1K-5.B.3 BnageTh MeTOaMU ITIOCTAHOBKH
3a1a4 ¥ 00pabOTKH pe3yabTaToB
KOMIBIOTEPHOTO MOJIEIUPOBAHUS

2. Mecro nucummumHbl B cTpyktype Ol
JluctumiimHaa MOKeT 0a3upoBaTHCS HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00yUYaIONTUMUCS
[P U3YYCHHUH CIEIYIOMINX AUCIUTLINH:
- «BBICIIAsi MATEMATUKAY, - «MHPOPMATHKAY,
3HaHUs, TNOJYYEHHbIE TIPU H3YyYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, HMMEIT Kak
CaMOCTOSITEJIbHOE 3HAYCHHUE, TaK ¥ MOTYT UCIOJIb30BAThCA MPU MU3YUYCHUU APYTUX TUCHUILIIUH,
CBSI3aHHBIX C CO3JaHMEM aBTOMATU3UPOBAHHBIX CHCTeM 00paboTKu MH(GOPMAIIUU U YIIPABICHUS.

3. OObeM U TpyI0eMKOCTb TUCIUILIAHBI
Jaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKocTh 110
Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemkocmap oucyuniuHl, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnuie 3anamus, BCETo 4ac. 51 51
B TOM YHCIIE!
nexruu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anstus (113), 17 17
(dac)
naboparopuslie padotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabota) (KII, KP), (yac)
JK3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu’ 3a4er,
midd. 3auer, sx3amen (3auer, dudd. 3au, I[;i):b' Hudd. 3au.
DK3.*%) '

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIIIUHBI KX TPYJOEMKOCTh TIPUBEEHBI B Ta0IHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh



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
00y4aromMMUCS OTIPEIEICHHBIX TPYIOBBIX (PYHKINH, CBA3aHHBIX C Oynymiei mpodeccnoHaIbHON
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/laud, COJAEpKAHHE WU

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 3nanuii (MI13), ux kinaccupukanms.

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 1aHHbIX. Kiaccudukarys 3Hanuid.
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. Jloruueckuit BEIBOJ.

OCHOBHBIE TIOJIOKEHUS HEUETKON JIOTUKU. [IpencraBinenne 3HaHUIM U BBIBOJ B MOJEIIAX
HedeTkol soruku. Heuerkoil MHOecTBO. Pazzudukanus. Jedazzudukanns. OyHkuus
npuHAIEKHOCTH.  Omnepanuu  HajJg  HEUETKUMU  MHOXKECTBAaMM  (IIEpeceueHHeE,
o0ObeIMHEHUE, JONONHEeHUE, UMIUTUKalus). CUCTeMbl HEYETKOIO JIOTHYECKOIO BBIBOJA.




Paznen 3

Cetenbie MII3 1 npoayKIIMOHHBIE 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. DKCTEHCHOHAN U WHTeHCHOoHan B (periMmoBbix MII3. CtpykTypa ciora B
¢bpeiimax. Oneparuu Ha ppeiimax. JIOCTOMHCTBA U HETOCTATKU MOJICIICH.
[Iponykumonnsie MII3. ®opmar mnpoxykuuu. IIpoayknmonusie cuctemsl (I1C).
WuTepnperanus koprexa B onucanuu [1C. Dxcrencnonan u uarencuonain [1C.
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 COCTOSHUS. AJITOPUTMBI CIIETIOTO IMOUCKA: B TIIyOUHY U
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
Moayist, oopasma. Onucanue 3TarnoB paboOTel HHTEpIpeTaTopa. Pa3BuTHe KIIacCHYEeCKOU
cxembl padbotsl OC.
Camocmosmenvuas paboma no npezenmayuu
Mertoabl pemieHust cnoxHbx 3aaad B OC. Meroa penykuuu. IIpyuHIMI HanMeEHbIIHX
cBepuieHnid. Metoapl pemeHus cioXHbIX 3amad B OC. Ilouck B (akTOpH30BaHHOM
MpocTpaHcTBe. MeToA MOPOKICHUS U TPOBEPKHU.
Mertoasl pemenusi cinoxHbix 3amad B JC. [louck B MepapXu4ecKux MPOCTPAHCTBAX.
Mertoas! pemienus cinoxHbIx 3a1a4 B JC. [Ionck B anbTepHATUBHBIX TPOCTPAHCTBAX.
Mertoasl pemienus cinoxHbix 3a1a4 B DC. [loHsTHE aKTUBHON CUCTEMBbI MHEHUM U PEBU3UHU
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 KiacTepu3aluy (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 30 30
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Brimonnenue pedepara (P)
[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 HEOOXOAUMOCTH)

Jlex1iMOHHAs ayTUTOPUS

MynbTuMeanitHas TEKIIMOHHAS Ay AUTOPHUSI

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH 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 MPAKTUYCCKOM 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 (OpMYIHPYET 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

OO0yuenue HelpoHHBIX ceTell. O0yUeHHe C yUUTEIEM.
Ommbka 00y4eHus1, aIropuT™M 0OpPaTHOTO PaCTIPOCTPAHEHHS
omn6ku. [Ipobrema nepeoOyueHusl.

Oo6yuenue ¢ monkperuieaneM(RL). Mnen nonxoma RL. Q-
o0yueHue

[Tporpammusie cpenctBa pazpadbotku NUC

Kakue nporpamMMHble cpeicTBa IPUMEHSIOTCS [IPU PELLICHUN
3ajau pazpadorku MC?

IIpuBenuTe NpUMEP CEMAHTUYECKON CETH HEKOTOPOTO
o0bekTa

Kaxk pacnionoxeHsl HeHpOHBI B HEUPOHHBIX CETAX MPSIMOTO
pacrmpocTpaHeHus?

Onuimre TeXHOJIOTUI0 pazpadboTku HeueTkor DC B Matlab

Onummre OCHOBHBIE IPUHIIUITBI METOOJIOTUU
BBIYMCIIUTENBHBIX KCIIEpUMEHTOB Mpu pazpadorke C na
ocHoee MTHC

Omnumure CYICCTBYIOME METOABI MAIIIMHHOT'O 06y'-IeHI/I$I

[Tepeuncnure 6UOTNOTEKH UCIIONIb3yEMBIE JUIS
(bopMHpOBaHHUS OKPYKEHHSI C LIETbI0 paOOThl C HEHPOHHBIMU
CETsIMHU

Uto sBIsIeTCS aITOPUTMOM OO0YUYEHHS C MOAKPETIIICHHEM.
Kaxoit cnerudukoii o6agaet oOydeHue ¢ MoaKperIeHueM

[Tepeuncnure OCHOBHBIE TPEOOBAHMUS K MPHKIIAJTHOTO
MIPOrpaMMHOMY OOECTICUCHHIO, CITOCOOCTBYIONTUMY
NOBBIIIIEHUIO 3(p(PeKTHBHOCTH pabOTOCIOCOOHOCTH
JIOTUCTHYECKOM ACATCIIBHOCTH KOMITaHN

Kakue nmporpaMmmubie HHCTpyMeHTHI MoaenupoBanus MHC B
matlab BeI 3HAETE?

Kon
No /it [Tepevens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auera HHMKATOPA
[TosicHuTe MIEI0 HEYETKOIO JJOTUYECKOTO BHIBOIA 110 IK-5.3.1
Mampaanu I[1K-5.3.2
[TosicHuTe MexaHu3M paspenieHust KOH(IUKTOB B I1K-5.3.3
MPOAYKIMOHHBIX CHUCTEMaX [IK-5.V¥.1
Kakue meromsl MmaTemaTudeckoro moaeiauposanus UC pam | IIK-5.Y.2
n3BecTHBI? [IpuBenUTe MOCTAHOBKM 3aj1ay. IIK-5.V.3
BepostHocTHbIE MO, O6IaCTh IPUMEHEHUS. IIK-5.V .4
baiiecockas cetb (bC). 3amaua oOyueHus mapamMeTpoB HK-5.Y.5
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[TosicHuTe CTPYKTYpYy MpOrpaMMbl Ha si3bike VP

[ToscHuTE CTPYKTYPY KypHaja NPOBEACHUS KOMIIbIOTEPHBIX
MOJIEIIBbHBIX YKCIIEPUMEHTOB

Kakue 6ubmmoreku npu pazpadorke MC mis si3pika Python
BAaM U3BECTHBI?

HazoBuTte cymiecTByronyue OMOIMOTEKH IS peaTn3ainn
TIIyOOKUX HEMPOHHBIX ceTei

Kakue cymiecTByromnme nporpaMMHbIe OUOITHOTEKH U
MOJIEJIH, CO3JaHus IPOrPaMMHBIX PeaIn3aliii Ha OCHOBE
QITOPUTMOB O0YYEHUS C MMOJKPEIVICHHEM BaM M3BECTHBI.

[lepeyeHnp TeMm [UIi KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM 17151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCOBOi1 paboThI

[TpumepHBIii IepeyeHb TeM Ui KYpPCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS

Y4eOHbIM [JIJAHOM HE NPEAYCMOTPEHO

Bompocer s mpoBeneHUsS TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B Ta0nwuie 18.
Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB
N Kon
Ne ni/m [IpumepHBIii nepedeHs BOIPOCOB sl TECTOB
WHJMKATOpa
Koprex <ckopoctb, {manas, HeOombIIast, cpeausis, Beicokas}, [0,300], | I1K-5.3.1
G, M>, rne G — nporneaypa nepedopa 371eMeHTOB 0a30BOr0 TEPM- [IK-5.3.2
MHO’KeCTBa, M— mpolieypa 3KCIEPTHOTO OIpoca SBISAETCS I1K-5.3.3
IIPUMEPOM IIK-5.V.1
Kaxk 6yner npencrasnena baza 3nanuid, eciu B KadecTBe criocoda [IK-5.Y.2
MIpe/ICTaBJICHHs 3HAaHHUH OyIeT UCTOIb30BAThCS JIOTUKA MPEAUKATOB [IK-5.V.3
epBoro nopsika? [IK-5.Y 4
UTto Takoe Kpocc-Banuaaius’? IIK-5.V.5
MammHHoe 00y4eHne — 3T0 ... IIK-5.B.1
-[OPa3IeN TEXHOIOTUIM HCKYCCTBEHHOTO MHTEILIEKTA, U3YJarOIIuii IIK-5.B.2
I1K-5.B.3

IIOCTPOEHHUS aJITOPUTMOB JIJIsl YIIPaBJICHHUS MalllUHAMU

-0Jpa3/ie] TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4arOIInn
YeJI0BEKO-MAalllMHHOE B3aUMO/ICHCTBUE

-0Jpa3/e] TEXHOJIOTUI UCKYCCTBEHHOTIO UHTEIJIEKTA, U3y4aroIui
MIOCTPOEHHUSI aJITOPUTMOB, CIIOCOOHBIX 00yUYaThCs

-0Jpa3/ie] TEXHOJIOTUI NCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4aroIIni
MIPUHIIMIIBI pa3pabOTKU POOOTOTEXHUYECKUX CUCTEM

I'paguieHTHBIE METOABI — 3TO AJITOPUTMBI:

-BBIYMCIICHUS TPOU3BOTHBIX

-reHepalym n300pakeHui

-Kinaccudukany n300pakeHui Ha OCHOBE X IIBETOBBIX
XapaKTEPUCTHK

-HAX0KJICHUS JIOKATbHBIX MUHUMYMOB Tu(depeHIrpyeMo GyHKIIMI

JIuHeitHast perpeccusi OTHOCUTCA K 3aJauaMm:
-00y4YeHHs C yunuTenem

-00ydeHus 0e3 yuuresns

-00y4eHHsI C MOJKPEITICHUEM




s peanuzanuu Web-unrepdeiico npunoxenniit MW ucnons3yrorcs:
-Git

-Numba

-Dash

-Flask

[Tpu periennu 3ama4 pazpaborku MC UCTIONB3YIOT Cleayolee

porpaMMHoOe oOecrieueHue:

K HeocTaTkaM CeMaHTHUECKUX CETel OTHOCSTCH ..

B yewm 3akimoyaercst poiib CBEPTOYHBIX CIIOCB?

Ha kxakux moaxomax 0a3upyroTcs METOIbI CTPYKTYpHU3aIliH,
dbopManu3anuu u paboThl C HETOYHBIMU HEONIPEACTICHHBIMU 3HAHUSMU
U TaHHBIMHU?

Kak na3niBaeTcs craTucTHUECKas B3aUMOCBSI3b HECKOJILKUX
CIIy4ailHBIX BEJTMYUH?

bubnuoTeka ncnonap3yeTcs Ajig padoThl ¢ TabIULIAMH
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubnuoreka ncnonp3yercs st paboThl ¢ rpaduKamMu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Kakas Oubnuoreka ucnomnb3yercs Juist paboThl ¢ MaCCUBaMH JIaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubnroTeka 111 CHMBOJIBHBIX U TEH30PHBIX BhIUMCIeHH B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX pabOT
Ne n/mt ITepeuyeHb KOHTPOJIBHBIX PAOOT
He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJEPKaTCs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIO0K U MPOUEaypy



IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaroImuXcs
I'VAIL

11. Metoauueckue yKka3aHus JUIsl 00y4JaroImuXcs 0 OCBOCHHUIO AUCITUTLIHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ri1yOOKO€ U ICHOE M3JI0KeHUE yueOHoro Marepuana. HazHaueHne COBpeMEeHHOM JIEKIIUU B paMKax
JUCLMIUIMHBl HE B TOM, YTOOBI MOJYYHUTh BCIO HH(pOpPMAIMIO IO TEME, a B OCBOCHHUHU
byHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IO3HAHMSA, HOBEWUIIMX
JOCTYDKEHUI HaydyHOH Mblciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyaia;

— TOJy4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YpOBEHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TOJIyu€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEIOJIaBaTEIIEeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YeHHE 3HaAHHH O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKU U TEXHUKHU U O MIPOTHO3E
UX pa3BUTHUS Ha OIM>KalIINe roJibl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
MOJIOKEHHUS, IPUXOAUTH K KOHKPETHBIM BBIBO/IaM, MIOBTOPSITh UX B PA3IMYHBIX (POPMYITHUPOBKAX);

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

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JAEMOHCTpAalMEed CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Meroandeckue yka3zaHus i 00y4yaroImuxcs M0 y4acTHIO B CEMHHAapax

OCHOBHOH T1eJIbIO JUTIsI 00YYarOIIerocs SIBISETCS CUCTeMAaTu3alus U 0000IIeHre 3HaHu!
no wu3y4aemMou Teme, pasaeny, (QopMuUpoBaHUE YMeHHUs pPadOTaTh C JOMOJHUTEIHHBIMU
HMCTOYHMKAMU HWH(GOPMAIUU, COMOCTABIATh M CpPaBHUBATh TOYKW 3PEHUS, KOHCIEKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBercTBHUM C Beayulen
JTUTAKTUYECKON IIeJIbI0 COJIEP)KAaHUEM CEMUHAPCKUX 3aHATUN SIBISIOTCS Y3JIOBBIE, HamOoJliee
TpyIOHBIC Ui TIOHUMaHHUS M YCBOCHHS TE€MbI, pa3lieibl AUCHUIUIMHBL Crnenuduxoil maHHON
(dhOopMBI 3aHATUN SBISETCS COBMECTHAsI paboTa mpernoaaBaTesi 1 00yJarommerocs: HaJ| peeHneM
MOCTaBIIEHHOW MpoOJeMBbl, a TOHWCK BEPHOTO OTBETa CTPOWTCS HAa OCHOBE YEpeIOBaHUS
VHIUBUIYAIBHON M KOJUIEKTUBHOM JEATEIBHOCTH.

[Tpu MOATOTOBKE K CEMUHAPCKOMY 3aHSATHUIO 110 TEME MPOCTYIIAHHON JIEKIIUU HEOOX0AUMO
03HAKOMHTHCS C TIAHOM €T0 MPOBEICHHUS, C TUTEPATYPON M HAYIHBIMU IMyOIMKAIMSIMH 10 TEME
CceMUHapa.

11.3. Metoauueckre ykazaHUs UIsi OOYYaIOIMIUXCS MO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[IpakTdeckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpM OpraHM3alHuHU y4eOHOTO
mporiecca, 3aKJIFOYArOIIasCsl B BHIOJHEHUH O0YJArOIIMMHUCS TT0JT PYKOBOJICTBOM TIPETIOIaBaTEs
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1EeJIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JTUCIUTITNHBI, MPUOOPETEHUsS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIHBHOCTH.



]_ICJIBIO MPAKTUYCCKOI'0 3aHATUA IJIA OGy‘I&IOH.[CFOC?I SABJIICTCA NPUBUTUC O6y‘-IaIOH_[I/IMCSI
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN EATEIBHOCTH 10 N3y4aeMOl TUCIIHUILINHE.

[Tnanupyemblie pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS PAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriyOsieHHe, pacIIMpeHHe W JeTalu3aluus 3HAHUK INpH PELICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH — MBIIUICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHUSI MONYYCHHBIX 3HAHUH IS
BBITIOJTHEH U 3a/[aHUH;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHwusl.

[IpakTuyeckue pabOTHI MPEACTABICHBI B METOJUYECKUX yKasaHusx B cucreme LMS I'VAIL
OO0mast yacte paboOTHl Ul BCEX CTYACHTOB I'PYIIbl BBINOJHAETCA B AUCIUIEHHOM Kiacce.
Otuer odopmiusieTcs W 3arpykaercs B JUYHBIA KaOMHET CTyJAGHTa OTYeT 110
UH/IMBU/yaJIbHOMY BapUaHTy

11.4. Metoau4ieckue yka3zaHus I 00y4JarONIMXCs IT0 BBITIOJTHEHHIO J1a00paTOPHBIX padboT
B xoxe BbimosnHEeHUsT 1aOOPAaTOPHBIX PabOT OOyYAIOIIMKCA MOJKEH YIIyOHTh M 3aKpEluTh
3HAaHUA, IPAKTUYCCKUC HABBIKHU, OBJIAICTH COBpGMCHHOfI MCTOI[I/IKOﬁ W TEXHUKOH SKCIICpUMCHTA
B COOTBETCTBHHM C KBAIM(PUKAUOHHON XapaKTepUCTHKON oOydaromierocs. BrimonHenue
7a00paTOPHBIX pabOT COCTOUT M3 IKCIEPUMEHTATBHO-TIPAKTHYECKON, PaCYeTHO-aHAIUTHIECKOM
yacTel ¥ KOHTPOJIbHBIX MEPONPUATHH.

Breinonnenue nabopaTopHBIX pabOT 0OydarolUMCs SIBISIETCS HEOTHEMJIEMON YacTbiO
U3y4eHHs] JTUCLMIUIMHBI, OIpenesiseMoil y4yeOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIONINX OCHOBHBIX 33/1a4 00yJaroIerocs:

— TNpHOOpeTeHHEe HABBIKOB UCCIIE0OBAHUS MTPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL

— 3aKpCIJICHHUEC, Pa3BHUTUC W JACTaiM3allsd TCOPETHUYCCKUX 3HaHI/II\/’I, MOJIYUYCHHBIX Ha
JICKIUSX ;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCLUIUINHE;

— mpuoOpeTeHne HaBBIKOB CaMOCTOATEILHON pabOoThI C TA0OpaTOPHBIM 000PYI0BAaHUEM
U pubopamu.

3ajilaHue ¥ TpeOOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

Jlabopamopnoe 3anamue — 00Ha U3 OCHOBHBIX OpM Opeanuzayuu yuebHo2o npoyecca,
HANPAasIeHHas HA MBOPYECKoe YCB8OeHUe MeopPemuyeckux OCHO8 Y4eOHOU OUCYUNIUHbL U
noyyeHue NPaKmu4ecKux Hagblko8 UCCie008aHUsl Nymem NOCMAaHo8Ku, nposederus, 0opabomxu
U npeocmasienus pe3yibmamos 3KCNEPUMEHMA HA OCHO8e NPAKMUYECKO2O0 UCNOb308AHUS
PA3uuHbIX  cpedcm8  (HabmoOoeHus, usMepeHus, KOHMPOJs, 6bIYUCTUMENbHOU MEeXHUKU),
npuoOpemenUs Ha8bIKO8 ONbIMA MEOPUECKOU OesIMETbHOCMIU.

Llenv nabopamoprozo 3aHamus — NPaKmMuyeckoe 0ceoeHue CmyoeHmamit COOepHCaHuusl u
MeMOoOon02UU UYYAEMOU OUCYUNTUHBL NPU UCHOTb30BAHUU CNEYUATbHBIX CPEOCMS.

OcnosHblmu 3a0auamu 1a00PAMOPHBIX 3AHAMULL AGIAIOMCA. - NpuobpemeHue onvima
pewieHus: y4eOHo- UCCIe008AMeNbCKUX U PealbHbIX NPAKMUYECKUX 3a0a4 HA OCHO8E U3YUEHHO20
meopemuyecKo20 Mamepuaia, - npuobpemenue onvlma nposedeHUsi IKCNEPUMEHMA, - 061a0eHUe
HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUS 8 COOMBEMCMEYIOWEl OMPACIU HAYKU, MEXHUKU U
mexHonio2uy, - npuodpemenue YMEHUU U HABLIKOS IKCHIYAMAYUU MEXHUUECKUX Cpeocms u
0bopyoosanus; - popmuposanue ymeHut 00pabomku pe3yibmamos NPo8edeHHbIX UCCIe008AHUL;




-aHanU3 U 00CyHcOeHUue NOYUEHHbIX Pe3yIbmamos U opmMyauposanue 6bl80008, - 8blpaboOmKa
CNOCOOHOCMU T02UHECKO20 OCMbLCIICHUS CAMOCTOSAMENbHO NOJYYEHHbIX 3HAHUL, - obecneyeHue
PAYUOHATILHO20 COYEMAaHUsL KOIIEKMUBHOU U UHOUBUOYATLHOU (hOPpMOLL OYUEeHUs.

OchosHbIMU  DYHKYUAMU 1AOOPAMOPHBIX 3AHAMUL AGTAIOMCA: - NO3HABAMENbHAS,
pazeusarowas; 0CHUMAamenbHasl.

Ilo  xapakmepy GbINOIHAEMbIX CMYOEHMAMU 3a0anuti 1aO0pAmMopHvle 3aAHAMUS
noopazoestomcs:

- HA O3HAKOMUMENbHBLE, NPOBOOUMbLE C YENbI0 3aKPeNnieHUsl U KOHKPemu3ayuy u3y4yeHHo20
meopemuyeckoeo mMamepuaia,; - aHalumuyeckKue, cmassauue ceoel Yeiblo NOoLyYeHue HOBOU
uHgopmayuu Ha OCHOBe POPMATUZOBAHHBIX MEMOO08, - MBOPUECKUE, CEA3AHHbLE C NOLYYEHUEM
HOBOUL UHGhOpMAayUU NymeM CamMOCMOAMENbHO 8bIOPAHHBIX NOOX0008 K PEUEeHUIO 3A0ay.

Dopmbl  opeanuzayuu 1aO0PAMOPHLIX 3AHAMUL ONPEOeNsIOMCL 8 COOMBEMCMEUU CO
cneyuguueckumMu  0COOEHHOCMAMU  Y4eOHOU OUCYUNIUHBL, YelaMU O0OYYeHuss U Mo2ym
npeocmasisimes  CoOOU. - peuleHue mMunosvix U CUMYAYUOHHLIX 3a0ay, - NpPoGedeHUe
IKCHEPUMEHMA, 3aHAMUSA NO MOOETUPOBAHUIO PeaNibHbIX 3a0ad, - Uecpo8oe NPOeKmuposanue; -
8ble30nble 3anHAmusl (Ha NPou3B0OCMB0, 8 OpeanHuzayuu cgepvl yciye, yupexcoeHus u op.);, -
3aHAMUA-KOHKYpChl.  Memoouxka 3aumamus modxcem ObiMb  PA3IUYHOL,  BAIHCHO, UMOObl
docmueanace oouas OUOAKMU4ecKds yeib.

Jlabopamopnvle 3ausamus nposoosmcs nocie ymenus ieKyuil, Oarowux meopemudeckue
OCHOBbI OJI51 UX BbLINOJIHEHUsL. [JONYCKaemcs 6blNOIHeHUe 1aO0PAMOPHBIX 3AHAMUL 00 NPOUMEHUs.
JeKYutl ¢ Yeuvro oONecuenus UyyeHus meopemuyecKkoe0 Mamepuaid npyu HAI4uu OnUCaHuil
pabom, GKIOUAIOWUX HEOOXOOUMble MmeopemudecKue C8e0eHUsl Ul CCbLIKU HA KOHKPemHble
yuebOnvle U30aHus, cooepicawue dmu c6e0eHuUsl.

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

Jlabopamopnvle 3ansmus 001AHCHbL NPOBOOUMBCS 8 CNEYUATUSUPOBAHHBIX 1ADOPAMOPUSIX,
COOMBEMCMBYIOUUX  CAHUMAPHO-CUSUCHUYECKUM HOPMAM, mpebosaHusim 0e30nacHocmu u
MEXHUYECKOU HCmemuKe.

Konuuecmeo obopyoosannvix nabopamophvix mecm 00JHCHO ObIMb HEOOXOOUMBIM OJls
0oCmudiceHUss NOCMABIeHHbIX Yelel 00yYeHUus U 00CMamoyHuIM 0l obecneyeHus 00yuaemvim
Yenosutl Kompopmuocmu.

Bo epemsa nabopamopmuwix 3auamuii 001H#CHbL cOOMO0AMbCA NOPAOOK U OUCYUNIUHA 8
COOmEemcmaul ¢ NPAsUIAMU NOJb30BAHUS OAHHOLU 1AOOPAMOPUL.

Mamepuanvnoe obecneuenue OONHCHO COOMBEMCMBOBAMb COBPEMEHHOMY VYPOGHIO
npoeedeHUs IKChePUMEHMA 8 OAHHOU OMPACTU HAYKU U MEXHUKU.

Jlabopamopuvie 3anamus O00NJCHbL Oblmb 0becneueHvl 8 O0O0CHMAMOYHOM O0OBeme
HeoOX00UMbIMU ~ MEeMOOUYeCKUMU — MAMepuanamu,  BKIOYAWUMY 8  ceDs  KOMNIeKm
MemoouyecKux YKa3anuil K Yukiy 1abopamopruix pabom no oanuou oucyuniune. Memoouueckue
VKa3auus K 1abopamopHot pabome CiysiHcam pyKo8oOCmeoMm 0 npenooasamelielil u CmyoeHmos.

Ilonnomouuss u omeemcmeenHOCMb  NPOPeccopcKo-npenooasamenbeko20  cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOLUL OP2aAHU3Yemcsl 1ab0pamopHoe 3ansamue:

3asedyrowuii kaghedpoii Hecem 0meemcmeeHHOCMb 3a Hadledxcaujee QYHKYUOHUPOBAHUE
aabopamopuu u Kaoposoe obecneuenue 1a00pamopHblX 3aHAMULL.

IIpenooasamensv, Komopomy HOpYHUeHO NpoBedeHue YUKIa 1adOO0pamopHbix 3aHAMUL,
Hecem OMBemCcmEeHHOCb 3d CBOEBPEMEHHYI0 N00AY) 3dsA60K HA MAMEPUAIbHOe U KAOPOBoe
obecneyeHue 3aHAMUL, A MAKI’Ce 34 OP2AHUAYUIO VKAZAHHLIX 3AHAMUL 8 COOMBEMCMEUU C
mpebosanuamMu  OeUCmEyIouWuUx HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXC K COOEPIHCAHUIO
3auamMull U MemoouKe ux npoeeoeHuUs.

Ilpenooasamenv umeem npaso onpedensimv cooepircanue J1abopamopHulx pabom,
8b10UPAMb MEeMmoOobl U CPeOCmBad Nposedenus 1ad0PaAmopHbIX UCCIe008aHUl, Hauboee NOJIHO
omeeuarouue ux 0CoOOEHHOCMAM U 0becneuusarouie 8biCOKoe Kauecmao yuebno2o npoyecca.



IIpenooasamenv opmupyem pybedicHvle u umoeosvlie pesyibmamosl (peumunei)
CMyOeHma no pe3yibmamam 8blNOJIHEHUS 1AOOPAMOPHBIX pabom.

IIpasa, omeemcmeeHHOCMb U 0OA3AHHOCMU CMYOEHMA.

Ha nabopamopnom 3anamuu cmyoenm umeem npaso 3adasams npenooasamento u (ui)
3asedyrowemy nabopamopuetl ONPOCbl NO COOEPHCAHUIO U MeMOOUKe BbINOJIHEHUs. pabomyl U
mpebosames omeema no cyujecmay oopawenus. Omeem npenooasamelisi QOAHCeH 0becneyusams
8bINOIHEHUE CMYOEHMOM pabombl 6 MmeyeHue 3aHAmus 8 NOJHOM 00beme U C HAONeHCAUUM
KAYecmeoMm, 02080PEHHbIM 8 MEMOOUUECKUX YKA3ZAHUSX NO NPOBEOeHUI0 1ab0pamopHbix pabom.

Cmyodenm umeem npaso Ha 6bINOJHEHUE AAOOPAMOPHOL padomvl O OPUSUHATLHOU
MemooukKe ¢ coenacusi npenooasamesisi U no0 e20 HAO30poM - Npu 6e3yCl08HOM COOI0OeHUU
mpebosaHuti 6e30nacHOCu.

Cmyoenm umeem npaso BbINOIHUMb AAOOPAMOPHYIO pAbOMY, NPONYWEHHVIO NO
V8adNCUmMenbHOU NpUYUHe, 8 4achl, CO2NACOBAHHbIE C NPENn00asamesnem.

Cmyoenm o06s3an npubvlmev Ha J1aOOPAMOPHOE 3AHAMUE B08PEMS, YCMAHOBIEHHOE
pacnucaruem, u ¢ Heobxooumou npeodsapumenbHol nodcomoskou. K evinornenuro nabopamophoti
pabomvl 0ONycKaomcs CmyoeHmuvl, nOOmeepousuiue 20mMosHOCMb 6 0bveme mpebosaHull,
CO0ePHCAWUXCA 8 MEMOOUUECKUX VKA3AHUAX K 1aO0pamopHol pabome u (Uiu) 6 YCMHbIX
NPeosapumenbHblX  VKA3anusx npenoodaseamens. Jlabopamoproe 3aumsmue cocmoum —u3
CLedyIouUX d1IeMeHMO8: 8600HAS YACTb, OCHOBHASL U 3AKIIOYUMNENbHASL.

Beoounas uacmws obecneuusaem no02omosKky cnmyoeHmos K blNOJHEeHUI0 3a0anuti pabomul.
B ee cocmas eéxooam: - gopmyrupoexka memvl, yeiu u 3a0ay 3aHAmMus, 0OOCHOBAHUE €20
BHAYUMOCIU 8 NPOPECCUOHANLHOU NOO2OMOBKe CMYOEHMO8, - UZNONCEHUE MeOPemuecKux
OCHO8 pabombvl; -XapaKmepucmuKa cocmasa u 0cobenHocmetl 3a0anull pabomuol U 0ObACHEHUE
Memo008 (cnoco608, npuemos) ux 8bINOIHEHUs, - XAPAKMEPUCMUKA MPebOSanull K pe3yibmanty
pabomul; - UHCMPYKMAAC NO MeXHUKe 0e30NacHOCmuU Npu dKCIYAMayuu mexHuieckux cpeocms;
- npoeepka 20MOBHOCMU CMYOEHMO8 6bINOJHAMb 3A0AHUSL pabombvl, - VKA3AHUL NO
CAMOKOHMPOTIIO Pe3yibmamos blNOIHEHUsI 3A0AHULL CIYOeHMAMU.

OchosHas uacmo 6KIIOYACM NPOYECC BLINOIHEHUS. 1AO0PAMOPHOL pabomol, 0popmieHue
omuema u e2o 3awumy. OHa Modcem COnpoBOHCOAMbCs OONOTHUMENbHBIMU PA3ZLACHEHUAMU NO
X00y pabomul, ycmpaneHuem mpyoOHOCmell npu ee 6blNOIHEHUU, MEKYWUM KOHMPOTIeM U OYEHKOU
Pe3yIbmamos 0moeibHbIX CMy0eHmo8, OMEemamiu Ha 60Npocyl CMyoeHmos. Bozmoosicno npobroe
8bINOIHEHUE 3A0aHUs(ULl) NOO PYKOBOOCHBOM NPEenoo0asamelis.

3axnouumenvHasn yacmo cooepicum: - noogedenue oouux Umo208 3aHsAmus, - OYeHK)y
pe3yIbmamos pabonmvl 0OMOeNIbHbIX CHYOEHMO8, - OMBEmbl HA 8ONPOCHl CMYOEHMO8, - 6blOAY)
peKomeHOayuil no YCmpameHuio npooenos 8 cucmeme 3HAHULL U VYMEHUU CMYOeHmos, No
VAYMWEHUIO pe3yTbmamos pabomul, - cOOp OMYEmMo8 CmyoOeHmos OJisi NPOGEPKU, U3N0NHCEHUe
Cc8e0eHUll, Kacarouuxcs no020mosKU K 8bINOJHEHUIO clledyiouell pabomeoi.

Beoonas u 3axnitouumenvhas yacmu 1a60pamopHo20 3aHAmMust RPOBOOMCsL (PPOHMANLHO.
OcHosHas 4acmv ModHCem GbINOIHAMbCA UHOUBUOYALLHO UIU KOJIEKMUBHO (8 3A8UCUMOCTU OM
Gopmbl opeanuzayuu 3aHAMuU).

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe

B xo00e nabopamopuwvix 3anamuii cmyoenmsi 6e0ym HeoOX00UMble 3anuUc, COCMAasisiom
(no mpebosanuio npenodasameins) umozo8ulil nucbmenHwvlll omuem. Ha nepsom 3anamuu yuxia
1abopamopHelix pabom npenoodasameisb 00AHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCNABIEHUIO
u ogopmnenuro omuemog ¢ yeavio obecneuenus edunoodpaszus. B sasucumocmu om
ocobeHHocmell Yukaa 1aO0pamopHblX 3AHAMUL OmYenm COCMABIAeMCs KAXCObIM CMYOeHmoM
UHOUBUOYATILHO, TUOO 0OWULL OMYem - NOOZPYNNOU U3 2-3 cmyoeHmos.

TpeboBanus k ohopMIEHUIO OTYETA O JTAOOpaTOpHOU paboTe

Ilo okxonuyanuu nabopamopHol pabomvi cmyoeHmvl 0053aHbl NPeOCMAa8UmMb Omuem
npenooasamento 05 NPosepKu ¢ nociedyioujell 3auumotl. Ilo coenacosanuio c npenooagamenem
oonyckaemcs npeocmasienHue K 3awjume omuema o J1aOOpamopHol pabome 60 8pems
cnedyroueco 1abopamopHo20 3aHAMUA UIU 8 UHOUBUOYANbHbIE CPOKU, 02080pEHHble C




npenooasamenem. /fonyckaemcs no co2iaco8anuio ¢ npenooasamenem npeocmasiams Omyem o
1abopamopHotl pabome 8 3IeKMPOHHOM 8ude. B konye nabopamoproco 3ansamus npenooasameins
oyeHusaem pabomy cmyoeHma nymem nposepKu omyema u (Uiu) e2o 3auumsl (cobeced08anus).

Cmyoenm Hecem omeemcmeeHHOCHb:

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

- HEeNno020moBIeHHOCMb K 1a00pamopHou pabome;

- Hec80eBPeMeHHYI0 cOayy Omuemos o 1abopamopHoll pabome U ux 3aujumy;

- NOpYY UMYUecmeda U HaHeceHue MamepuaibHo2o yuepoa rabopamopuu

Kpumepusamu oyenxu cooeparcanus 1a60pamopro2o 3aHAMUS AGIAIOMCA.

- coomeemcmeue memvl U COOEPI’CAHUS 3AHAMUSL NpocpamMme OUCYUNIUHDL,
memamuyecKkomy

- YemKoCmy, ACHOCMb Yelu U 3a0ay 3aHAMUsL;

- opeanuyeckoe eOUHCmMeo meopuu U NPAKMUKU NPU peuleHuy KOHKpemmbix 3a0ay,

- MOYHOCMb U OOCMOBEPHOCHb NPUBCOEHHOU UHGOpMAYUL,

- ompaoiceHue co8PeMenH020 YPOBHs pa36UmMus HAyKU, NPOU3800CmMad, MexHuKu,

- npogeccuonanvbHas HanpPasiIeHHOCMyb 3aHAMUSL,

- CO2NIACOBAHHOCHb  3A0AHULL ¢ cooepicanuem Opyeux ¢Gopm ayoumopHou u
CAMOCMOSIMENbHOU pabomul CmyO0eHmos;

- peanuzayusi BHYmpu npeoMemHubIX U MeNC NPeOMemHbIX Ces3ell

MeTtoauyeckue ykazaHus [0 MPOXOKACHUIO JTa0OpAaTOPHBIX pabOT UMEIOTCS B U3JAHHOM
BUJE, a TakXke B BHUAE OJIIEKTPOHHbIX pecypcoB Oudbmumoreku ['YAIL cucrempr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Meroanueckue yka3zaHus JUisl 00y4JarolMXcs 0 IPOXOKACHUIO CAaMOCTOATEIbHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIHHOM pabOThI, 00yJaroNTUiics BBIMOIHAET pabOTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHod (opme O0O0ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnporecce BBIMOJHEHHsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PabOUEro BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMAaTH3allMd MPHOOpETaeMbIX 3HAHUHM, 00ECIEYMBACT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHMs, NOMOIaeT MOJYyYUTh HABBIKM IOBBIIIECHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMM  CaMOCTOSATEIbHYIO  paloTy
00y4aroIUX CSISIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

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

CamocTtosiTeTbHas paboTa CTYJACHTAMH BBIOJHIECTCS C KCIOJIB30BAHUEM TIPE3CHTAIMH K
JIEKIUSM, METOANYECKHX ocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?1d=8649), yaeOHUKOB CIHMCKa JUTEpPaATyphl, PECYPCOB
WuTepHeT JaHHOTO MOTYIsS

11.6. Meroauueckue ykazaHUs Al OOyYAIONIUXCS MO0 TMPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texkymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeJbI0 OICHUBAHMS X0JIa OCBOCHUS
MUCIHATIINHEL



11.7. Meroauyeckue yka3aHus Ui 00yJarOMUXCs MO MPOXOKICHHIO MPOMEKYTOUHON
aTTeCTaIlUH.

[IpomexxyrouHas  aTTectanus  OOydYaloOmUXCs — MPeaycMaTpuBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHHs MO muciumuinHe. OHa BKIIOYAeT B
cebs:

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, MOIYIEHHBIX 00yYaIOUMCS B IIPOLIECCE U3YUCHHUS
BCEH TUCITUILIMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSTEILHOU pa0dOThI, CIIOCOOHOCTH MPUMEHSTh
UX JUISI PENICHUS TMPaKTUYEeCKHX 3a7ad. JK3aMeH, KaK TNPaBHIO, MPOBOAHWTCS B IEPHOJ
9K3aMCHAIIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTALIMOHHOW OIEHKOH «OTIIMYHOY», «XOPOIIO»,
«YIOBIIETBOPUTEIBHOY, «HECYIOBIECTBOPUTEIBHO.

— 3a4eT — 3TO (opMa OLICHKH 3HAHUH, MOJYYCHHBIX OOYUYAIONIUMCS B XOJI¢ M3YUCHHS
y4eOHOM JTUCIUILUIMHBI B IIEJIOM HJIM IPOMEKYTOUHAs (110 OKOHYAHUN CEMECTpa) OIICHKa 3HAaHUH
00yJarmUMCs 10 OTIEIBHBIM pa3jieliaM TUCIUILUIMHBI C aTTECTAIIMOHHOW OIEHKON «3auTEHO»
WU «HE 3a4TEHOY.

— muddepeHIMpPOBaHHbI 3adyeT — 3TO0 ¢opMa OIEHKA 3HAHWH, TOTYyYCHHBIX
00yJarmUMCs TIPU U3YYCHUH JAUCIHUILTNHBI, TIPU BBIMOJHCHUHA KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAYyYHO-UCCIICAOBATEIILCKUX PA0OT U MPOXOXKICHUH MPAKTHK C aTTECTAIMOHHOW OLIEHKOM
«OTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEILHOY.

Cucmema oyeHOK npu nposeoeHur NPOMeNCYMOYHOU ammecmayuu OCyWecmesiencs 6

coomeemcmeuu ¢ mpebosanusmu Ilonosxcenuti «O mekyujem KOHMpoae YCneeaemocmu u
npomexcymounoi ammecmayuu cmyoenmos I'VAII, obyuarowuxca no npocpammul evicuieco
obpazosanusy u «O MOOYIbHO-PEUMUHEOB0U CUCeMe OYEHKU Kauecmea Y4eOHOU pabomwl
cmyoenmos 6 I'VAIIy.
Ilpomesicymounas ammecmayusi RpO8OOUMCcst OJis OYEHUBAHUSL NPOMEINCYMOYUHBIX PE3YIbIMaAmos
00yueHuUs1 8 Mom cayuae, Koeoa OUCYUNIUHA U3VHAENCSl HECKOIbKO NEpUo0os 00yueHus, u npu
IMOM ee U3yueHue He 3a6epuleHo, U Y4eOHblll NIaH 00pa3068amenbHOl NPOSPAMMbL, GKAIOUATOUUL
OGHHYI0  OUCYUNIUHY,  NPeOyCMampusaem NpoBeoeHUue  HEeCKONbKUX — NPOMENCYMOUHbIX
ammecmayuil.
IIpomesicymounas ammecmayus npo8OOUMcs Ol OYeHUBAHUSL OKOHYAMENbHBIX Pe3yIbmamos
00yYeHUs1 8 MOM Clyyae, Ko20a uzyueHue OUCYUNIUHbL 3a6ePULEHO, U OKOHYAMeNbHAs OYeHKA No
OUCYUNTUHE BLICIAGIACMC 8 KOHYe u3yuenus oucyuniunvl. OKOHUamenvbHas OYeHKd Nno
OUCYUNTUHE PACCUUMBLEAENICSL KAK OYEHKA NOCTIeOHe20 CeMecmpa U YKA3bl8aemcst 8 NPULONCEHUU
K 00KyMeHmy 06 00pazo8anuu u o Keaiugurayuu.
Ipu peanuzayuu mooyneti 0onyckaemcs. ammecmayusi no Mooyio 8 yeiom (be3 niaHupoBaHus.
KaKou-1ubo Gopmvl npoMexiCymoyHou ammecmayuu O0as Kaxrcoo20 KOMNOHEHmMA MOoOYis
OMOENbHO) CO2NACHO YUeOHOMY NIAH).
Pe3ynomamot  npomesicymounoti ammecmayuu 00V4ArOWUXCA, A MAKHCe NPeONONHCEHUs. NO
NOBLIUEHUIO KAYeCMBAd UX HNOO20MOBKU BbIHOCAMCSA HA 00CYHCOeHue 3acedanuti Kageop,
cosewjanuti 0exanos, YueHvix coeemos ¢axyiememos, @uiuaios u Yuvenoco cosema
YHUgepcumema.
HeyoosnemeopumenvHuvle pe3yivmamvl NPOMENCYMOUHOU ammecmayuu o00yyaoue2ocs no
OOHOU  UMU HECKONbKUM — OUCYUNIUHAM  (MOOVIAM, NPAKMUKAM) UIU  HENpoOXodCcOeHue
NPOMENCYMOUHOU —ammecmayuu  (Hesi6Ka) npu  OMCYMCMEUU  YBANCUMETbHbIX — NPUYUH
NPUSHATOMCS AKAOEMUYECKOU 3A00JIHCEHHOCIBIO.
IlocnedosamenbHOCHb NPOBEOEHUS NPOMENCYMOUHOU AMMECAYUU.!

e [lpenonaBatenp HE MEHEE YeM 3a TPH JHS 10 MPOBEACHUS MPOMEKYTOYHON aTTeCTaIlluu

nHpopMUpYyeT 00ydaromuUXcs O Croco0e MPOBEACHUS MPOMEKYTOYHOW aTTecTaluu (K



NpUMEPY, CCBHUIKY Ha OHJIAWH-KOH(GEPEHIUIO IS TPOBEICHHUS MPOMEKYTOUHOU
aTTecTanuy oOydJaromuXxcs), Ha3HAYCHHUE ayTUTOPHUH.

[IpenonaBartens 3apaHee 3arpy)aeT BapUaHThI 3aJaHUH Il TPYIIBI B TUYHBIC KAOMHETHI
(pro.guap.ru)

[IpenonaBatenb, WCMONB3YyS DK3aMEHAIMOHHBIC OWJICTBHI, MPOBOJUT AaTTECTAIHIO
o0ydJaronmxcs

[TpenogaBarens GOpMUPYET UTOTOBBIE PE3YIbTATHI MPOMEKYTOYHON aTTECTALIUU.
Pe3ynbrarhl aBTOMAaTUYECKH TMEPEHOCSITCS B BEAOMOCTb U 3aUYE€THYIO KHUKKY
00yyJaromerocs.

OO0yuaromuiicsi 3HaKOMHUTCSI C BBICTABJIICHHOW OIIEHKON B 3aU4€THOMN KHIIKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

[lata BHEceHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
N3MCHCHMSA

ConeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit




