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AHHOTaUs

Jucuunnuna «VHTemeKkTyalbHble CUCTEMbD» BXOJIUT B 00pa3oBaTelIbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HAINpaBICHHIO MOATOTOBKH/
cnennaibHoctd  23.03.01 «TexHoyorusi TPAHCHOPTHBIX MPOILIECCOB»  HANPaBICHHOCTH
«Opranuzanusi MepeBO30K W YIPABJICHUE B €IMHOW TPAHCIOPTHOM cuctemey. JucuuruimHa
peanmmu3yetcs kadenpoit «Nel2y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

[IK-6 «['0OTOBHOCTP MCHOJIB30BaTh 3HAaHWE OCHOBHBIX METOJOB HCKYCCTBEHHOI'O
MHTEJUIEKTA B MOCIIEAYIOIEeH TPOPecCHOHATBHOMN AeSTETLHOCTH

ConepxaHve AUCHUIUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
TEHJCHLUMSIMHU U NEPCHEKTUBAMU Pa3BUTHS METOJOB MCKYCCTBEHHOI'O MHTEIUIEKTa, MOAEISAMU
MPEACTABICHUS] 3HAHWM, METOAbl ONEPUPOBAHUS MMM, C METOJAMHU PELICHUS CIIOXKHBIX
TPYAHO(POPMATN3YEMBIX 33]1a4, CO CTPYKTYPOH U IPUHIUIIAMU paboThl 3KcriepTHBIX crcteM (2C),
HEHPOHHBIMU CETSIMH, METO/IaMU MAIIIMHHOTO O0y4YeHUSI.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT CleAyIomue (OPMBI OpraHU3aLUN
yueOHOro mpolecca: JEKIUH, J1adopaTOpHbIe padOThl, MPAKTHUUYECKUE 3aHITHs, CEMHHApHI,
camocTosTelbHas paboTa 00y4aroIerocs.

[IporpamMmMoii AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE BHUIbl KOHTPOJIS: TEKYIIHUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nuddHepeHIupoBaHHOTO 3a4eTa.

OO6mias TpyAO0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenpro sBIIETCS TMONyYCHHE OakajaBpaMd BBIIICHA3BAHHOTO HAIMPABIICHUS TOATOTOBKU
HABBIKOB, HEOOXOIMMBIX JJIs YUACTHs B IPOSKTAX CO3JaHUs MHTEIUICKTyanbHBIX cucteM (MC).

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa30oBaTelIbHBIX OTHOIICHH, 00pa30BaTEIIbHOM MpOrpaMMBbl BBICIIET0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O TUCIHUIUIMHE, 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

[1IK-6.3.1 3HaeT coBpeMEeHHbIE TEXHOJIOTHH
HOCTPOEHHUS CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa B YCIOBUAX HEONPEIEICHHOCTH,
OCHOBHBIE€ MOJICIIU, aJITOPUTMBI U METO/IbI
HEYETKOH JIOTHKH, a TakKe 0a30BbIe MOJEIN
HEHPOHHOW CeTH, KOTOPbIE MOT'YT ObITh
UCIOJIb30BaHbI MPHU (POpMaAIIU3AINH PEIICHUN
NPUKIIAIHBIX 33124

[1K-6.3.2 3HaeT TeOpeTH4eCKue OCHOBBI U
MOJIEJIH NPEACTABICHUS 3HAHUHN, TEXHOJIOTUU
MOCTPOEHUS SKCIEPTHBIX CUCTEM, OCHOBAaHHBIX
Ha IpaBHiIax

[1K-6.3.3 3HaeT mocTaHOBKY MpobieM
MaTeMaTHYeCKOro ¥ HHPOPMAIIMIOHHOTO
MOJIEJIMPOBAHUS CIOKHBIX CUCTEM

T1K-6 I'oToBHOCTE

WCTIOJIh30BATh
[1K-6.3.4 3HaeT TEOpETHUECKUE OCHOBBI
3HaHHE OCHOBHBIX
aHaJlM3a JaHHBIX ¥ MATUHHOTO 00y4eHus
METOIOB

[IpodeccuonanpHbie [1K-6.3.5 3HaeT npyUHLUMIIBI O0YUEHUS U
HCKYCCTBEHHOTO . -
KOMIIETEHIINH IPUMEHEHUS HEHPOHHBIX CeTel
MHTEJJIEKTa B
I1K-6.3.6 3HaeT TEOpETUYECKHE OCHOBHI U

MOCIIEAYOIIEN
. | anropuT™Mbl 00yU€HUs C MOJKPEIIEHUEM
npogecCuoHaIbHON
I1IK-6.3.7 3HaeT COBpPEMEHHBIE SI3BIKU
JEATEIBHOCTH

MPOrpPaMMHPOBAHUS BBICOKOTO YPOBHS
[1IK-6.VY.1 ymeer paboTaTh Ha COBPEMEHHOM
BBIUUCITUTENIEHOW TEXHUKE

[1K-6.VY.2 ymeer pa3pabarbiBaTh
MH(OPMALIMOHHOE U TEXHUYECKOE
o0ecreyeHrne MHTEIEKTYalbHbIX CHCTEM
00paboTku HHGOPMAITUHU U YITPaBICHUS
I1K-6.Y.3 ymeer BbIOUpaTh UCXOJIS U3 YCIOBHMA
3aJ1a91 MOJIEITH, aITOPUTMBI H METOIBI
HEYETKOM JIOTUKH, a TAKKE MOJECIIA HEUPOHHOU
ceTu i (popMamu3anuy pereHni
MPUKJIATHBIX 33734

[1K-6.Y.4 ymeer co3gaBaTh MOAEIH
MPEICTABICHNS 3HAHUH U1 CUCTEM




HCKYCCTBEHHOT'O UHTEJJIEKTa B YCIOBUSIX
HEOIPEEIEHHOCTH HA OCHOBE HCII0JIb30BaHU
HEYETKOI'0 JIOTHYECKOT0 BBIBOJIA

[IK-6.Y.5 ymeer miaHupoBaTh MpoIecc
MOJICTUPOBAHUS U BBIYUCIUTEIHHOTO
JKCIIEPUMEHTA

[IK-6.Y.6 ymeeT npuMEHSITh METOIbI
MalIMHHOTO 00yUeHUs, TIOrOTaBINBATh
JaHHBIE M HHTEPIPETUPOBATH PE3YIbTAThI
[IK-6.Y.7 ymeeT HacTpauBaTh HEOOXOAUMOE
OKpYXeHHE Ui paboThl C HEUPOHHBIMU CETSIMU
[1K-6.Y.8 ymeer BbIOMpATh U pearn30BbIBATh
QITOPUTMBI 00YUEHHUS C TOJIKPEIIIICHUEM C
Yy4ETOM crienuUKH 331a49H

[1IK-6.Y.9 ymeer ycraHaBiIMBaTh TpeOOBAHUS K
pa3paboTKe IPUKIIaJHOTO IPOrPaMMHOTO
o0ecrnieveHus, CocOOCTBYIOIIEE MOBHIIICHUIO
3¢ HEeKTHBHOCTH pabOTOCTIOCOOHOCTH
JIOTUCTUYECKOHN JEATETbHOCTH KOMIIAaHUHU 1
BBITMOJIHATH MPOEKTHI IO pa3padoTKe
IPOrpaMMHOTO 00€eCTIeueHUs

T1K-6.B.1 BnageeT HaBLIKAMHU CO3TAHUS
IPOrPaMMHO-TEXHUYECKHUX CPEACTB
UHTEIJICKTYaJIbHBIX CUCTEM YIPABICHUS
[IK-6.B.2 BnageeT HaBbIKaMu U IpUEMaMU
POBEJCHUS KOMITBIOTEPHOTO MOJIEIIMPOBAHUS
WHTEJJICKTYJIbHBIX CUCTEM C UCTIOJIb30BaHUEM
CIELUATU3UPOBAHHOIO A3bIKA
MIPOTPaMMHUPOBAHUS

TIK-6.B.3 Bnageer MeTOomaMu MOCTAHOBKHU
3a/1a4 1 00pabOTKU pPe3yabTaTOB
KOMITBIOTEPHOTO MOJIETUPOBAHMS

TIK-6.B.4 Bnameer HaBBIKOM OIIEHKH
MPUMEHUMOCTH AJITOPUTMOB, BO3MOKHBIX
PHCKOB M MOCTEACTBUM OMIHUOOK, TOMCKA
ONTUMAJIBHBIX PElIeHU 1 pabounx 3a1a4
TIK-6.B.5 Bnameer HaBBIKOM HCIIOJIB30BAHUS
CYLIECTBYIOIIUX MPOTPAMMHBIX OUOIHOTEK U
MOJIeNIeH, CO3JaHMsI MPOTPAaMMHBIX pealln3aiii
rITyOOKMX HEMPOHHBIX ceTei

TIK-6.B.6 BnameeT HaBEIKOM HCIIOJIH30BaHUS
CYIIECTBYIOIIUX MPOTPAMMHBIX OUOIHOTEK U
MOjIeNIeH, CO3JaHusl MPOTPAMMHBIX peann3aluii
Ha OCHOBE QJITOPUTMOB OOYUYECHHUS C
MOJIKPETITICHUEM.

2. Mecrto nucuumiHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IIPU U3YYECHUH CIICYIOIIUX TACIHIUINH:
- «BBICILIAsl MAaTEMaTHKay, - «MH(OpMATHKAY,



3HaHMS, IIOJIyUEHHBIE I@IpUM M3YYEHUM Marepuaja JaHHON JHUCLUIUIMHBI,

UMCIOT KakK

CaMOCTOSATENILHOE 3HAYCHHE, TAK U MOTYT HCIOJIb30BaThCS MPU M3YYCHHH JPYTHX JAUCIMIUINH,
CBSI3aHHBIX C CO3JIaHMEM aBTOMATH3UPOBAHHBIX CHCTEM 00pabOTKH MH(OPMAIIMK U YIIPABJICHHUS.
3. O0BeM U TPYIOEMKOCTh JTUCIUILIAHBI

Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHHUIUIAHE (M pacipeeeHUe STON TPYA0EMKOCTH 110 CEMECTPaM) MPEICTABICHBI B

Tabnuiie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMkocTb 1o

DK3.%%*)

Bun yueGHO# paboThI Bcero cemMecTpam
No6
1 2 3
Oowan mpyooemKocma oucCyuUnIuUHbL, 3/ 108 3/ 108
3E/ ("ac)
U3 nux uacoe npaxmuyeckoi n0020moeKu 34 34
AyOoumopHhule 3auamus, BCETo 4ac. 51 51
B TOM YHUCIJIE:
nekruu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3ansatus (I13),
17 17
(dac)
nabopatopuslie padotsl (JIP), (qac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4Jac)
Camocmoamenvhnas paboma, Bcero (4ac) 57 S7
Buo npomesicymounoii ammecmayuu: 3a4er, Tndd
mudd. 3auer, sk3zamen (3auer, [Hudd. 3ay, Jau. ’ Hudd. 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIMUILIAHEI TIO pa3/ieiaM 1 BUIaM 3aHATHIM.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paszenbl, TEMbI TUCLUTLIMHBL Texuyma | 113 JIP KII CPC
’ (uac) (C3) (gac) (gac) (gac)
Cemectp 6

Pazpgen 1. 2 5
Pazgen 2. 2 4 4 8
Paszen 3. 2 6 6 7
Pasnen 4. 2 4 4 13
Pasgen 5. 3 6 8 9
Pasen 6. 4 8 8 10
Paszpen 7. 2 6 4 5
HUroro B cemectpe: 17 17 17 57
Utoro 17 17 17 0 57




[IpakThueckass TMOATOTOBKAa 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
00y4JaroIMMUCS ONPEICTICHHBIX TPYIOBBIX (PYHKIINMN, CBSI3aHHBIX ¢ OyayiIel npodeccuoHanbHON
JESTENIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHKJIA

Howmep

pasiena HazBanwme n COACPpIKAHUE PA3aCIOB U TEM JICKIMOHHBIX 3aHATUH

Beenenue | [Ipenmer "MHTemiekTyanbHble CUCTEMBI". AKTYyaJbHOCTb, 3a/add, COAEpXKAHHE U

CTPYKTYpHO-JIOTHYECKas cXeMa Kypca.

Pasnen 1 | Ilonstue wuckyccrBenHoro untesmnekra (MU). Ilpeamer uccienoBaHus U OCHOBHBIE

(MC). OcHoBHBIE HaITpaBIICHHs pa3BUTHs UccieaoBanmii B oomactu MC.

npumepsl ucrionb3oBanus MU B orpacnu (keticer).Kpusas ["apTHepa.

Monenu npeacrasnenus 3nanuit (MI13), ux knaccugukanms.

Paszgen 2 | Maremaruueckiie ocHOBEI MI13.

ABTOMaTHYECKOE JI0KA3aTENbCTBO TeopeM. [Iporieiypa pe3omonun.

JIuareuctunyeckas nepeMenHas. basa npasui. Beisog no Mamaanu.

Pasnen 3 | CereBbie MII3 1 npoyKIIMOHHBIE CUCTEMBI

¢dpeiimax. Onepannn Ha Pperimax. JIOCTOMHCTBA U HEJIOCTATKU MOJIETIEH.

Nutepnperanus koprexa B onucannu [1C. Dkcrencrnonan u uateHcuonain [1C.

[Ipumenenne I[1C.

mpuny. [pumepst. locronncrsa u Hegoctatku MII3 B Buge T1C.

HaIrpaBJICHUA I/ICCHG,Z[OBaHI/Iﬁ B obsactu M. DTarmsl Pa3BUTHUA HHTCIUICKTYAJIbHBIX CUCTEM

TpaauuuoHHble HanpaBiIeHUs] U PEHTHHI COBPEMEHHBIX HAIIpaBJICHUH HCCIeIOBaHUN B
obomactu MC. BHeapeHwe cucTeM MamIMHHOTO OOYYEHHUS B «OTPACIH». KIIOYEBHIC

CucreMsl ipeacTaBiieHUs 3HaHUH . OTIInune 3HaHUH OT JaHHbIX. Kitaccndukanmst 3HaHUi.
baza 3nanumii (b3). UW3pneuenue 3Hanuil. MuHTerpaums 3HaHuil. TexHoJOrHH
MaHumynupoBanusi 3HaHusMU (TM3), s3piku mipenctasienust 3Hanuil (SI13). [lonsitue
SKCTEHCHOHAJ U UHTEHCUOHAJI 3HAHUU U COOTBETCTBYIOIIME UM 4acTu B B3. IIpumepsl.

[Mousitue  popmanbhoit  cuctembl (®C).Jlormueckue MII3. OCHOBBI HCYHCIICHHS
npenukaroB (UIT) nepsoro nopsnka. UII kak ®@C. Mcnonb3oBaHre KBaHTOPOB OOIIHOCTH
u cymectBoBanus. O0nacTu faeicTBus KBaHTOPOB. CBOOOIHBIE U CBSI3aHHbBIE IIEPEMEHHBIE.
NHTtepnperanus BbICKa3bIBaHUM, COJEpPKAIIUX KBAHTOPHBL. [IoroToBKa K aBTOMaTn3anuu
00paboTKH BbIpaKeHUH npeaukaTHoi noruku. KiaysansHas ¢popma. Jloruueckuit BEIBOJ.

OcCHOBHBIE TIOJIOKEHUS HEUETKON JIOTUKU. [IpencraBnenne 3HaHUIM U BBIBOJ B MOJEIIAX
HedeTkoi noruku. Heuerkoill MHOecTBO. Dazzudukanus. dedazzudpukanusa. Oynkuus
IpUHAIEKHOCTH.  Omepanuu  HaJ  HEUETKMMH  MHOXECTBAaMH  (IIEpeceueHHe,
o0ObeIMHEHNE, JONOJHEHUE, UMITUKalusi). CUCTeMbl HEYETKOIO JIOTHYECKOIO BBIBOJA.

Ceressie MII3. Cemantuueckue cetr (CC). [Tonsitne AKO 1 ISA ccputok. DkcTeHCHOHAI
n unreHcuoHan B CC. bazoBele u BupTyanbHble oTHoweHUs: B CC. JlocTonHcTBa M
HegocraTku wmozeneid. @peiimoBbie MII3. Ilpumepst onucanumii. Ilpotodpeiimpr u
9K30(pperMbl. DKCTEHCHOHAT U MHTeHCHOHAN B ¢perimoBbix MII3. CtpykTypa ciota B

[Tponykimonnsile MII3. ®opmar nponykuuu. Ilpoaykiumonnsie cucrtemsl (I1C).
Mexanusm pabotsl IIC. Anroputm pabotsl uHTepnperaropa. [Ipumep — moctpoenue
OamHu 3a1aHHOM BBICOTHI. [IpsiMoif M oOpaTHBIM TOMCK HHTepHperaTopa. Pexumbl

pabotel. HeumndopmupoBannas crparerus. Bpibop u3 koHpiaukTHOro Habopa.

3a;laqa IMOUCKa B NPOCTPAHCTBE COCTOSHUA. AHFOpI/ITMBI CJICIIOro IMoucCKa: B I‘J'IY6I/IHy n




Pa3znen 4

Buner UC. Dxcneprtabie cuctemsl (JC) kak pazHoBugHocTh UC
PasnoBugnoctn UC. EcrtectBenHo-s3bik0BbIe MC. Ilpumepst [10. 3agaua ananusza Ha
TOHAJIBHOCTh TeKCTa. PexkomeHparenbHble cuctembl. lloaxon Kkoyu1abopaTHBHOM
¢unbrpanuu. ['pad uaTEpECOB.

OkcneptHbie cucteMbl (3C).

Cxema u cocras auHamuueckoit C. Pexxumbl padotsel OC. Ynpasnenue B OC. [lonstue
Monyisi, obpasua. Onucanue 3TanoB padoThl MHTEpHpeTaropa. Pa3BuTne Kiaccuueckoi
cxembl paboTsl IC.

Camocmoamenvuas paboma no npezenmayuu
MeTtonbl pemieHust cinoxHbX 3agad B OC. Meroa peaykuuu. [IpuHIun HauMeHbIINX
cBepuieHU. MeTtoasl pernieHust cinoxkHbiX 3agad B DC. [louck B (akTopr3zoBaHHOM
pocTpaHcTBe. MeTo ] NOpOXKACHUS U TPOBEPKHU.

Metonpl pemenus cinoxHbIX 3agad B OC. Ilouck B MepapXW4YeCKUX IPOCTPAHCTBAX.
MeTtopl pemieHus cinoxHbIx 3a1a4 B IC. ITouck B anbTepHATUBHBIX TPOCTPAHCTBAX.
Metoapel pemieHus ciaokHbIX 3ana4d B OC. [loHsATHE aKTUBHON CUCTEMbBI MHEHUI U PEBU3UU
MHeHuil. [Ipumep.

Paznen 5

Mammunoe obyuenune (Machine Learning ,ML). OcuoBnbie mkonst ML. ML u
AutoML.
3amaun ML. IlpusnakoBoe omnucanue o0bekTOB. [locTaHoBka 3amauu oOyueHHUs IO
IpeLeCHTaM.
Tumer 3amau  ML: kmaccudukanms, perpeccusi, pamxupoBaHue. VHCTpyMEHTHI
KJ1accu(UKALMU: JINHEHHAS U JIOTUCTHUYECKAs! Perpeccusl.
Ouenka kauecTBa kinaccudukanuu. Merpuku: mosinora, Tounocts, F1, ROC, AUC. ITopor
orceuenus. Omubku 1 u 2 pona.
Meron onopHbix BekTopoB (SVM). SnepHbiit TprOK.
Banunanuonnas u tecroBast BbiOopka. Kpocc-pamupanus. PaGora ¢ kareropuaibHbBIMU
MPU3HAKAMHU.

Perpeccusi. Merpuku ouenku perpeccun: MSE, MAE, R2 - xo3ddunuent
nerepMuHanuu. JInHelnas perpeccus, moJluHoMuanbHas perpeccus.  IlepeoOyuenue u
perynspusanusi, rpeoreBas perpeccusi, LASSO, Elastic Net.

Tunel MamuHHOrO 00yuYeHHs: ¢ yuuTeneMm, 0e3 y4uTess, ¢ YaCTUYHBIM MPUBJICUYCHUEM
yuuTensi, 00ydeHue ¢ MOJKPEIICHUEM.

OOyuenue c¢ yuureneM. OmmubOka oOydyeHMs, aNrOPUTM OOpPATHOTO pacIpOCTPAHEHMS
OLIMOKH.

OOyuenne 0e3 yuurensa. KiacrepHslii aHanmm3, OCHOBHbIE TmoHATUS. Mnes
copeBHOBaTeIbHOrO 00yueHus (aaroputm SOM).

AAropuTMBI KJ1acTepu3aluu 1 ux kiaccuduxamus. CpaBHeHne meTo10B. Kitacrepusarus.

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

Anroput™m  K-Onmwkaiimmx —cocefiedd, dSTambl, METPUKH, MNPOCTOE H B3BEIICHHOTO

roJI0COBaHUE

MeTtpuku KadecTBa KiacTepHu3alyy (BHEITHIE U BHYTpeHHHE). [I[puMeps MeTpuk
Metoapl 00yueHUs] Ha OCHOBE MHAYKIUH ITPaBUII.

3amaua kiaccuuKaum, acCoIuaIim, OCIeI0BATEIbHBIC MAOJIOHBI.

Jlornueckue aaropuTMbl KIacCU(HUKAIMM, OCHOBAHHBIE HAa MPHUMEHEHHM pEeLIaroInuX

JepeBbeB. DJeMeHThl jaepeBa pemieHuid. [Ipumep nepeBa pemieHuil Mmpu OGAHKOBCKOM

kpenutoBanuu. AnroputM CART Ounapnoii knaccu¢ukanuu. Ilpomecc moctpoenus

nepesa pemenuil. Kputepuu pasznenenus ysna: nuHGoOpMalnoHHbINA BeIUrpbIi. Kpurepuit

pacuierienust Gini pu Beibope aTprOyTOoB.

AHcaMmOnupoBaHue B 3a7adax kinaccudukanuu. Paznoobpasue. Llens, ocHOBHBIE MOIEeTH

(cTeKKMHT, OYCTHHT). AHCaMOJIM pEIIaIONIMX JIEPEeBbEB: CIy4YalHbIN Jiec, rpaJueHTHBIN




OyCTHHT.

AcconmatuBabie mpaBwia (association rules). Ilomaepkka ©Habopa u mpaBuUia.
JlocTOBEpHOCTH TpaBuia. [ paHHIIBI TOIICPKKI

Autroput™ ApPriori, sTamnsl, npuMep padoThI.

[TocnenoBarenpHble madMoOHbI (sequential patterns). OcHoBHBIC TOHATHSA. [Tomgmepxkka
nocienoBarenbHoctH. laru anropurma AprioriAll, mpumep padoTsr.

HckyccrBennsle Heliponusle cetu (MHC).
buonornueckuii M UCKycCTBEHHBIM HeilpoH. [lpumep pacuera BbIXxoga HEHpOHA.
Knaccupukanms MHC. HHC npsmoro pacnpoctpanenusi. Ileprentpon. Ilpumepsr
oanociorHon u MmHorocnoitnoi MHC. Tlpumep pacuera Beixoga MHC.
Pexyppentneie  MHC. Cxema xknaccuueckoit RNN. Cxema cern Xondumnna.
Pexyppentusie MTHC. Cxema u onucanue padotsl LSTM.
NHC pagnanpHO-6a30BeIx GyHKIMi. Cxema. [Ipumep RBF.
Cetu u xaptel KoxoHeHa. buonornueckas uHTepIipeTarus.
BepositHocTHRIE MOzenu, obOnacte mnpumeHeHus. baiiecoBckas ceth (BC). 3amaua
oOyueHusi mapameTpoB pacnpenenenuii. TpakroBka ¢popmynsl baiieca. [lytu ynpomienus
BC. HanBHbli 6aiieCOBCKUH KJIACCH(PHUKATOD.

Pazzen 6

['my6okoe obyuenue (Deep Learning, DL).
I'ny6okune MHC (DNN). PaboTta ¢ n300pakeHUSIMH C IOMOIIBIO HEWPOHHBIX CETEH.
Caeprounas MHC (CNN). Onepanuu cBeptok, max-pooling. [TomynasipHbie apXUTEKTYphI
cBepTouHbIX HelpoHHbIX ceteii: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'my6oxkue MHC (DNN). I'enepatuBno - coctsizatenbhbie cetu (GAN), cxema, pabora
reHeparopa u JUCKpUMHUHATOPA.
DL B ceTsix cO MHOTMMHU CKpBITBIMU closiMH. [IpeomoneHne HelIOoCTaTKOB alropuTMa
00paTHOTO PaCIPOCTPAHEHUSI.
[Mpenobyuenue ¢ orpannveHHoi MammHoi bomsiivana (RBM). I'nyGokue cetu moBepwusl.
[Ipumep apXUTEKTYpBI.
[IpenoGy4enue c aBTOKOIUPOBIIUKAMU. [IpuMep apXUTEKTypBhI.

[lepcniekTrBHBIE HanpaBiaeHus B DL.

Tpancdepnoe obyuenue (TO). lomennas anantauus (DA). [Ipumepsi.
WNukpemenTHoe o0yueHue. 3ajaua yMeHbIIEHUS pazMepHocTH. OOepTOUHbIE METOIOB Ha
ocHoBe SVM.

O6yuenue c¢ moakperuienneM(RL). Mnen moaxoma RL. Tlonsitusi arenra, cpensl,
COCTOSIHUS, AeUCTBUIM M Harpaisl. DyHKIusS LeHHocTH coctosHus (Value function) u
¢bynkus kadectBa gAeiictBus (Q- funtion). OnTtumuzanusi cTpaTerud € TMOMOIIBIO
MakcHuMM3auu (QYHKIUHA TEHHOCTH W KadecTBa. Q-oOydenwe. ['myOokoe oOydeHue c
noxakperuieHuem. Deep Q-Networks, Actor-critic.

Obpabomka mexcmos. Paboma ¢ ecmecmeenHblM A3bIKOM C NOMOWBIO HEUPOHHBIX
cemeil. Bekmopnuie npedcmasnenus ons mexcma: word2vec, skip- gram, CBOW, fasttext.
Tpancpopmepwor, BERT, GPT - camocrositenbHast paboTa — pe3eHTaIHs.

Paznen 7

HckyccTBEHHBIM UHTEIJIEKT U aHAIN3 JaHHBIX.
WNurtennexryaneubiii ananu3 naHHbix (MAJL). IIporpammuble KOMILIEKCHI Ui aHaIM3a
naHHbIX. CTaHIapT AJs pellleHus 3a/1ad aHalu3a JaHHBIX. PO y4acCTHUKOB B MPOEKTAX
o aHanu3y gaHHbix. Texnomoruu SEMMA, KDD. Dtaner KDD.
Kpocc-unaycrpuanshsiii crangapt CRISP-DM u ero stanst

Ponu ygyacTHUKOB aHaTMTHYECKUX TTPOEKTOB. [IpenBapuTenbHbIC MPOBEPKU MTPOCKTA
3amaun Data Mining B ananuse JaHHBIX

[Mporpammubie cpencrta paspaborku MC (s3pik Python u 6uGmmorexu). Cpencrsa
mozaenupoBanus MHC.

[MTousitue Big Data. Anropurmer kinacrepusaimu Ha Big Data: EM, DBSCAN, BIRCH,




IIJIFOCBI 1 MUHYCEI.

4.3. IIpakTrueckue (CeMUHAPCKHUE) 3aHATHS

TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Tembl ®opmsbl 13 nux o Ne
Ne TpynoeMKOCTh, | IPaKTUYECKOH | pa3aena
i MPaKTHYECKHX TPaKTHYECKHIX (uac) MOATOTOBKM, | AFcLyHI
3aHATHH 3aHATHUH (ac) LHEL
Cemectp 6
1 [Ipocreiimue [TpakTrueckoe 2 2 2
IpOrpaMMbl U UX 3aJjaHue
OTJaJKa B cpesie
Visual Prolog
2 Coznanue [TpakTHdeckoe 2 2 2
IPOCTEUIINX 3aJjaHue
MIPOEKTOB C
3JIeMEHTaMu
rpauyecKoro
nHTepderica
3 Poncreennsie [TpakTuyeckoe 2 2 2
OTHOILIEHHUS 3aJjaHue
4 Pabota co [TpakTueckoe 2 2 2
CTIHCKaMHU U 3aJjaHne
CTpOKaMH
5 Coznanue [IpakTuueckoe 2 2 2
npocrenmmx 0a3 3ajaHue
JTAHHBIX
6 Pa3pabotka [TpakTueckoe 2 2 4
OKCHEPTHBIX CUCTEM 3aJjaHne
B cpene Visual
Prolog
7 | UccnenoBanue CemuHap 2 2 5
CYIIECTBYIOIINX
IPOTPaMMHBIX
O6ubImoTeK
U MOJEIIEH,
CO3JIaHus
IPOTPaMMHBIX
peanuzanuii
rI1yOOKUX
HEHPOHHBIX CETEN
8 | UccnemoBanue CemMuHap 3 3 6
CYIIECTBYIOIINX
IPOTPaMMHBIX
O6u0IMoTEK




1 MOJIEIICH,
CO3JIaHuUs
IPOrpaMMHBIX
peanusauuii Ha
OCHOBE AJITOPUTMOB
00y4eHus ¢
MOJAKPEIICHUEM

Bcero 17 17

4.4. JJabopaTopHbI€ 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEEHBI B TabuIIE 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanwue 1a00paTopHBIX padoOT TpyAIOEMKOCT®, | IPAKTMECCKOH | pasaena
/a (dac) IIOJATOTOBKH, | JHCIUII
(gac) JIMHBI
Cemectp 6
1 | Pa3pabGoTka HEYETKHUX IKCIEPTHBIX CUCTEM 2 2 2
B Matlab
2 OOyuenue HelipoHHBIX ceTeil B Matlab — 2 2 )
3aJ1a4a annpoOKCUMaIliN
3 OOyuenue HelipoHHBIX ceTell B Matlab — 2 2 5
3a/1a4a KiaccuuKaimm
4 Coznanue U MOJIETUPOBAaHUE CBEPTOYHOMN 2 2 6
cetu B Matlab
5 I'my6okoe obyuenue B cucteme KNIME- 2 2 6
pacrno3HaBaHHe U300paKeHUI
6 Metoasl Data Minig B MHTEIIEKTyaIbHOM 2 2 5,7
aHaJIM3e JIAHHBIX. 3a7a91 PErPecCruu B
Loginom
7 Mertoast Data Minig B HHTEIEKTyaTbHOM 2 2 5,7
aHalM3e JaHHBIX. 3a/1a4u KJIacTepu3aluu B
Loginom
8 [Tpumenenue Python mis knaccudukamnmm 3 3 6,7
n300pakKeHUI
Bcero 17

4.5.  KypcoBoe npoekTrpoBaHue/ BBIITOJTHEHHE KypCOBOI paboThI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocTosTenbHast pabota o0yyaronumxcs
Buapl camocTosTensHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIe /.




Tabnuna 7 — Bunbl caMmocTosTenbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosTenbHON paboThI
qac qac
1 2 3
N3ydeHnue TeopeTrueckoro Matepuaia 20 20
qucuuruael (TO)
Kypcoroe npoexktuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P) 10 10
[ToaroroBka K TeKyIeMmy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamnee 3apanue (/13)
Kontponbnsie padbots! 3a04ankoB (KP3)
[ToaroroBka K MPOMEKyTOYHON 7 7
arrecrauuu (I1A)
Bcero: 57 57

7-11.

5. [lepeueHn yueOHO-METOIMIECKOTO 00CCIICYCHHUS
JUI CAaMOCTOSITENIbHON PaboThl 00yUaroIuXcs M0 JUCHUIUIMHE (MOJYJIIO)
Y4eOHO-MEeTOINYECKHE MaTEPUAIIBI JIsl CAMOCTOSTEIBHOM PadOThl 00YJarOIIMXCsl YKa3aHBbl B I1.11.

6. [lepeuenp nevaTHBIX U SJIEKTPOHHBIX YUYEOHBIX U3IaHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JAHHIMA

HIndp/
URL agpec

bubnuorpaduyeckas ccpuika

KomiuecTso 3k3eMInIsipoB B
oulmoTeke

(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

A65681.5

AnpnpeiiunkoB A.B., Auapeiiunkosa O.H.
WuTennextyansHble HHOOPMalMOHHBIE
CHUCTEeMBI: YUeOHUK. - M. : DuHAHCHI U
cratuctuka, 2004.-424 c.un

2

004 O-75

OCHOBEI MCKYCCTBCHHOI'O MHTECJJICKTA

yaeOnoe nocodue / FO. A. AHTOXMHa, A. A.

OBogenko, M. JI. Kpuuesckuii, FO. A.
Maptsinosa ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBbIC faH. - Cankt-IleTepOypr : Usn-
Bo I'VAII, 2022.- 169 c.

004.8 C 40

CucTeMbl HCKYCCTBEHHOTO MHTEIUIEKTA.
[TpaxTrueckuii kype [Tekcr] : yuebHOE
nocobue / B. A. Uyntokos [u np.] ; pen. U.
®. Acraxosa, 2008. - 296 ¢

14

004 A66

AHnpoHOB C.A. OCHOBBI JTOTHYECKOTO
nporpamMmmupoBanus C.A. AHAPOHOB,
CII6,I'YAIL2022-129¢

50




004 A66 BBenenue B cucteMbl M TEXHOJIOTUN
MAaIIMHHOTO O0yYeHHUS
nabopatopHslii mpakTukym / C.

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

a’poKocM. rpubopoctpoeHus. - CaHkT-

[TerepOypr : U3a-Bo 'YAII, 2022. - 158 c.

50

7. IlepeueHb 27EKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX
TEJICKOMMYHUKAIIUOHHOW CETH
npuBe/ieH B Tadymie 9.
Tabauma 9
TEJIeKOMMYHUKaMOHHOM cetn «HTepHeT»

«MHTEpHETY,

O6paSOBaTeJ'IBHBIX

pecypcoB nH(pOPMaLMOHHO-

HGO6XOI[I/IMBIX JJId OCBOCHUA AHMCLHUIIIIMHBI

— IlepeueHb SIEKTPOHHBIX O0pPA30BATEIBHBIX PECYpCOB HWH(OPMAIMOHHO-

URL anpec

HanmenoBanue

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

Annponos C.A. Beenenue B
JIOTHYECKOE IPOrpaMMHUPOBAHUE.
JIaGopaTOpHBIi IPAKTUKYM.
ONEKTPOHHOE U3/1aHuE

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

AnzaponoB C.A. BBesieHne B CUCTEMBI U
TEXHOJIOTHH MAITUHHOTO O0YYCHUSI.
JlaGopaTopHbIil NPAKTUKYM.
DIEKTPOHHOE U3JaHUE

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

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

http://www.raai.orq

http://fuzzy.kstu.ru

http://ai.obrazec.ru

http://aifuture.chat.ru

http://www.qotai.net

— opunmanpHeIi caliT Poccuiickoit
aCCOLMALIMU UCKYCCTBEHHOTO
WHTEJUICKTA.

— calT «HedeTkas J0ruKa, HEUETKIE
CHUCTEMBI U MATKHE BBIYUCICHUS ,

- calT «/ICKyCCTBEHHBIN HHTEIIEKT -
COAEPKUT MIPUMEPHI
nporpammuposanus U, craten,
CCBUIKH.

- caT «/ICKyCCTBEHHBIN UHTEIUIEKT -
COAEPKUT IPUMEPBI



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

nporpammuposanus U, craten,
CCBLIKHU.

— calt «VMICKyCCTBEHHBIN UHTEIIEKT -
B3TJIs17] B OyayIiee» - COIEePIKUT
MaTepuaibl IO HECKOJIBKUM pa3ienam
HMCKYCCTBEHHOTO MHTEJLJICKTA.

— CalT ¢ OOIBIIUM KOJTHYECTBOM
MaTepHUajoB 110 UCKYCCTBEHHOMY
UHTEIJICKTY.

8. Ilepeuenr MHYOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepedeHp mHporpaMMHOro OOECIEYEHHUs, HUCHOIb3YEMOr0 IPU OCYIIECTBIECHUHU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepeueHp ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Tadbuuue 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /it HaunmenoBanue
1 KNIME (ananuTudeckas cucreMa ¢ OTKPBITBIM KOJIOM)
2 Visual Prolog (ne3apeructpupoBaHHasi BEpcusi)
3 Matlab (trial)
4 Loginom (6ecruiatHasi CTyieHUYECKas JIULECH3HUS )
5 Python (cucrema mporpaMMHpPOBaHHUS C OTKPBITHIM KOJIOM)

8.2. Ilepeuenp nHHOPMALIMOHHO-CIIPABOYHBIX CHCTEM,UCIIOIB3YEMBIX MPU
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIecca MO AUCIUILTUHE

[lepeuenp ucnoab3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM IPEJCTABIIEH B TA0IHIIE
11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TexXHUYECKas O6a3a
CocraB MaTepuHaIbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOM ISl  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUILUIMHE, IPECTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

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

Jlex1iMOHHAs ay TUTOPUS

MynbTuMeanitHas TEKIIMOHHAS Ay AUTOPHUSI

10. OueHouHble cpeACTBa AJi MPOBEACHUS TPOMEKYTOUHON aTTECTAlUU
10.1. CoctaB OIIEHOYHBIX CPEACTBIUISI TPOBEJACHUS NPOMEKYTOUYHOH aTTeCcTaluu
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS TPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN
Bua npomexxyTouHOM arTecTanuu ITepeyeHb OLIEHOYHBIX CPEJCTB
JlnddepennnpoBaHHbIi 3a4ET Cnucok BOMPOCOB;




‘ \ TecTsrl;

10.2. B xauecTBe KpUTEPUEB OIICHKH YPOBHS CPOPMHUPOBAHHOCTH (OCBOSHUS)
KOMIIETCHIIMI 00yJaroIIMMHUCS IPUMEHSIETCS S-0arlibHast IIIKaia OICHKU COPMUPOBAHHOCTH
KOMIIETCHIINH, KoTopas puBecHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BaThCS
100-6amnpHast mkana MOIYJIbHO-PEUTHHTOBON CUCTEMBI Y HUBEPCUTETA, MPABUIIA UCIIOJIb30BAHUS
KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y AT
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH
Or1eHKa KOMITETEHITUN

5-0GambHad 1mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHITUI

— oOydaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, [TOCJIEI0BATEIHHO U TPAMOTHO €r0 M3J1araer;
— ONHUpAasCh HAa 3HAHUS OCHOBHOW U JOMOJHUTEIBHOW JUTEpaTyphl,
TECHO TMPUBS3BIBACT YCBOCHHBIC  HAYYHBIC  TIOJIOKEHUS  C
MIPAKTUIECKON JCSITEILHOCTRIO HAIIPABJICHHUS,

— yMeso 000CHOBBIBAET M ApryMEHTHUPYET BbIJBUTAEMbIE UM UJIEH;

— JIeJaeT BBIBOJIBI M 0000IIEHMS;

— CBOOOJTHO BJIAJICET CHCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSITHH.

— 00yYaroMiicst TBEPIO YCBOMII IPOTPAMMHBINA MaTepHa, FPaMOTHO
U MO CYIIECTBY H3JaraeT ero, OMHUpasich Ha 3HAHUS OCHOBHOM
JTUTEPaTYypHI,

— HE JIOIYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH IEATEIHHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIECHMS;

— BJIQJICET CHCTEMOM CIIeIIMATN3UPOBAHHBIX TTOHITHH.

— o0yyaromnuiicst yCBOUI TOJIbKO OCHOBHOM MPOTpaMMHBIN MaTepHall,
MO CYIIECTBY M3JIaraeT €ro, OMMpasich Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPATYPHI,

— JIOTYCKaeT HECYIIECTBEHHBIC OMMUOKH M HETOYHOCTH;

— WCTBITBIBAET 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUN
HaIpaBIICHUS;

— cl1a00 apryMEHTHPYET HAyJHBIC MTOJIOKCHHUS,

— 3aTpynHseTcs B GOpMYJTUPOBAHUHU BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIAJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITUH.

— oOyyarouuiicss He YCBOHJI 3HAYUTENbHOM YacTH MPOTrPaMMHOIO
MaTepuana,

— JIONyCKaeT CYNIECTBEHHBbIC OIMMOKH W HETOYHOCTH TIpU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAINPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHUIA;,

— HE MOXET apryMEHTHPOBATh HAYYIHBIC ITOJOKCHUS;

— He GOPMYIUPYET BEIBOJAOB M 0000IIEHUH.

«OTIIMYHO»
<GauTCHO»

«XOPOLIIO»
«3aYTCHO»

«YHOBJICTBOPUTCIIBHO»
<«GauTCHO»

(HCYIOBJICTBOPUTCIILHO
«HEC 3a4YTCHO»

10.3. TunoBbele KOHTPOJIBHBIE 3a/1aHNS WIIM HHBIE MAaTEPHUAJIBI.
Bormpocs! (3amaun) nms sKk3ameHa mpeIcTaBlieHbl B Tadumie 15.

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

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHJMKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabmuua 16 — Borpocs! (3aaaun) ams 3aueta / qudd. 3auera



Kon

Ne i/t [Tepeuens BompocoB (3ama4) amns 3adera / audd. 3ayera HHKATOPE

1 [MosicHuTe UIE0 HEYETKOrO JIOTHUYECKOTO BEIBOJA I10 I1K-6.3.1
Mampanu

2 [TosicHuTe MEeXaHW3M pa3penieHuss KOHPIMKTOB B I1K-6.3.2
IIPOAYKIIMOHHBIX CUCTEMAaX

3 Kakue meroasl matemarudeckoro mojenupoBanusi UC Bam I1K-6.3.3
n3BecTHbI? [IpuBeUTE NOCTAHOBKM 3a/1a4.

4 BepositHocTHBIE MOieH. O6IacTh TPUMEHEHHUS. I1K-6.3.4
baitecoBckas cetsb (BC). 3amaya oOyueHus mapaMeTpoB
pacripenenenuii. TpakroBka ¢popmyinsl baiieca. [lytu
ynpoienus bC.

5 OO0yueHne HeHpPOHHBIX ceTeil. O0yUeHHUe ¢ yUUTeIeM. I1K-6.3.5
Omunbka 00y4eHus1, aaropuT™M 0OpaTHOTO PacpOCTPaHEHHS
omnoku. [Tpobnema nepeoOyueHwms.

6 O6yuenue ¢ nonkpervieaneMm(RL). Mnen nonxona RL. Q- I1IK-6.3.6
oOydeHue

7 [Tporpammusie cpeacTBa paspadotku MC I1K-6.3.7

8 Kakue nporpammuble cpeacTa npumeHstores npu pemenun | [11K-6.VY.1
3anay pazpadotku MC?

9 [IpuBeauTe MpuMep CEMaHTUUYECKON CETH HEKOTOPOTO [1K-6.Y.2
o0BeKTa

10 Kaxk pacnionoxeHsl HEHPOHBI B HEUPOHHBIX CETAX MPSIMOTO [1K-6.Y.3
pacnpocTpaHeHus?

11 Omnuiure TeXHONOTHIO pazpadotku Heuetkoit IC B Matlab | TIK-6.V 4

12 Onumure OCHOBHBIE IPUHIIUIIBI METOOJIOTUU [1K-6.Y.5
BBIYUCIIUTENBHBIX SKCIIEPUMEHTOB Tpu pazpadorke C Ha
ocHoe MHC

13 OnumuTe CyniecTBYIOIINE METOIbl MAIIMHHOTO 00yUeHUs IT1K-6.Y.6

14 [Tepeuncnure OMOINOTEKN UCTIONb3YEMBIE JUIS I1K-6.Y.7
(bOopMUPOBAHUS OKPYXKEHUS C LEIbI0 pabOThI C HEHPOHHBIMU
CeTSAMHU

15 Uto sBNISIETCS aITOPUTMOM OOYUIEHUS C TIOJIKPETUICHUEM. [1K-6.Y.8
Kakoii cierudukoii o6nagaer o0yyeHue ¢ noJAKpenieHueM

16 [lepeuncnure ocHOBHbIE TPeOOBAaHUS K MPHUKIAIHOTO [IK-6.Y .9
IPOTPaMMHOMY 00€CIIEUeHHUI0, CTIOCOOCTBYIOIUMY
MOBBIIIEHUIO 3PPEKTUBHOCTH PabOTOCIIOCOOHOCTH
JIOTHCTUYECKOH JIeTeTbHOCTH KOMIAHUU

17 Kaxne nmporpammusie nactpymenTsl mogenuposanus MHC B | [IK-6.B.1
matlab BbI 3HaeTe?

18 [TosicHuTe CTPYKTYpPY NpOrpaMMsl Ha si3bike VP I1K-6.B.2

19 ITosicHuTe CTPYKTYpY )KypHasIa mpoBeAeHus koMmnbroTepHsix | [1K-6.B.3

MOJCIILHBIX S5KCIICPUMCHTOB




MOZACIIN, CO3JaHHA ITPOTrpaMMHBIX peanmauﬂﬁ Ha OCHOBC
AJITOpPUTMOB O6y‘IeHI/I$I C IMOJKPCIIIICHUEM BaM U3BCCTHEI.

20 Kakwue 6ubnmmoreku npu paspadorke MC mis s3pika Python [1K-6.B.4
BaM M3BECTHBI?

21 HazoBwute cymecTBytone OMOJIMOTEKH JIJIs peaTi3ariiu [1IK-6.B.5
rI1yOOKHX HEMPOHHBIX CETEN

22 Kakue cymecTByromiue mporpaMMHbIe OMOJIMOTEKH U I1K-6.B.6

[Tepeuenn

Mpe/ICTaBIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenp TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOI paOOTHI

TeM JUii KYpPCOBOTO IPOEKTUPOBAHMSI/BBINOIHEHUS KYPCOBOM paboOThI

Ne i/t

KypCcoBOil paboThI

[TpumepHbIii IepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS

Y4eOHBIM [JIJaHOM HE NPEAYCMOTPEHO

Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHJIE TECTHPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.
Tabnuna 18 — [IpumepHbIii IepeueHb BOITPOCOB JJIsi TECTOB
y Kox
Ne /i [IpuMepHBIi IepeYeHb BOIIPOCOB ISl TECTOB
WHIUKATOpa
1 Koptex <ckopocts, {mManas, HebonbIas, cpeauss, Beicokas}, [0,300], | [IK-6.3.1
G, M>, rie G — nporeaypa nepedopa 3JIeMeHTOB 6a30BOTO TEPM- [1K-6.3.2
MHO€eCTBa, M— mpolieaypa 3KCIEPTHOTO OIIpoca SIBIIAETCS [1K-6.3.3
IPUMEPOM I1K-6.3.4
2 Kak 6yzner npencrasnena baza 3nanuii, eciin B kauecTBe criocoda I1K-6.3.5
MPEeACTABICHUS 3HAHUM OyIE€T UCIIOIh30BATHCS JIOTHKA MTPEIUKATOB I1K-6.3.6
IIEpBOro nopsiaka? I1K-6.3.7
3 UTto Takoe KpocC-BaTu AN ? [IK-6.VY.1
4 MamuHHOoe 00y4eHue — 370 ... I1K-6.Y .2
-[OZPa3IEeN TEXHOIOTUI KCKYCCTBEHHOTO MHTEILIEKTA, U3YJarOIIUii ITK-6.V.3
MOCTPOCHHMSI A ITOPUTMOB JIJISl YIIPABJICHUS MallliHAMHA IIK-6.Y .4
-[OJIpas el TEXHOJIOTHI KCKYCCTBEHHOTO MHTEIIEKTa, U3yYarOIHii ITIK-6.Y.5
YeJI0BEKO-MAIIMHHOE B3aUMOJIEHCTBHE [IK-6.Y.6
-[OJIpas iell TEXHOJIOTHH HCKYCCTBEHHOTO MHTEIIEKTa, H3yJaroIuii I1IK-6.Y.7
MIOCTPOCHHSI AITOPUTMOB, CIIOCOOHBIX 00y4YaThCsI IIK-6.Y.8
-[OZPa3IEeN TEXHOIOTUI HCKYCCTBEHHOTO MHTEILIEKTA, U3YJarOIIuii ITIK-6.Y .9
NPUHIAITEL PAa3pab0TKH pOOOTOTEXHUYECKUX CHCTEM I1K-6.B.1
I1K-6.B.2
4 ['palMeHTHBIE METOIBI — 3TO AJITOPUTMBL: 11K-6.B.3
-BBIYUCIICHUS TIPOU3BOTHBIX I1K-6.B.4
-reHeparyy n300pakeHui I1K-6.B.5
-KIaccupUKaUK N300paKeHUH Ha OCHOBE UX I[BETOBBIX I1K-6.B.6
XapaKTePUCTHUK
-HAX0XKJICHUS JIOKATbHBIX MUHUMYMOB Tu(depeHIrpyeMon GyHKIIMI
5 JIuHeitHast perpeccusi OTHOCUTCA K 3aJjauaMm:
-00y4YeHHs C yunuTeneM
-00ydeHus 0e3 yuuresns
-00y4YeHHs C MOAKPETSIEHUEM
6 s peanuzanuu Web-unrepdeiicos npunoxxenuit UM ucnons3yrores:
-Git




-Numba

-Dash

-Flask

7 [Ipu pemennn 3aaa4 pazpadotku MC ucrons3yroT ciaeayroiee

MporpaMMHOE 0OecrieyeHue:

8 K HemocTaTkaM ceMaHTHYECKHX CETEH OTHOCATCA ..

9 B ueM 3akmouaeTcst pojib CBEPTOYHBIX CJIIOEB?

10 Ha xaxux moaxoaax 6a3upyroTcs METOABI CTPYKTYpHU3aIliH,
dhopmaim3aiuy 1 paboThl ¢ HETOYHBIMHA HEOIPEACIICHHBIMU 3HAHUSMU
U JaHHBIMU?

11 Kak Ha3bIBaeTCs CTaTHCTUYECKAs B3aNMOCBS3h HECKOJIBKHX
CITy4alHbIX BEJIMYUH?

12 bubnuoreka ucnonws3yercs sl paboThl ¢ TabIUIIAMU
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

13 bubnuoreka ucnonsiyercs sl paboThI ¢ TpaduKamMu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

14 Kakas 6ubnuoreka ucnomnb3yercs st paboThl ¢ MaCCUBaMH JIAaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

15 bubnaroTeka a1 CHMBOJIBHBIX U TEH30PHBIX BhIYKCICHHI B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpecTaBIeHbI B Tabmuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX pabOT
Ne n/m IlepeueHb KOHTPOJIBHBIX PabOT
He npenycmorpeno

10.4. Meroauueckue  MaTepuanbl, ONPEAENsAIolMe  IMPOLENYphl  OLIEHHWBAaHUS
WHAMKATOPOB, XapaKTEpHU3YIOIIUX ATanbl (HOpMHpPOBaHUS KOMIETEHIMM, cojiepx aTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyrOmMX MOPAJOK W HPOLEAYPY
MIPOBEJCHUS TEKYILIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCcTallui 00y4aroluxcs
I'VAIL

11. MeTonuueckue ykazaHus JJIs1 0OyJarOIIUXCsl IO OCBOCHUIO TUCITUTIIIUHBI



11.1. Meronnueckue yka3zaHus A1l 00y4aroImuXxcs 0 OCBOCHHIO JIEKIIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
ri1yOOKOe€ U ICHOE M3JI0KeHUE yueOHoro Marepuana. HazHaueHne COBpeMEHHOM JIEKIIMU B paMKax
JUCLMIUIMHBl HE B TOM, YTOOBI MOJY4UTh BCIO HH(pOpPMAIMIO IO TEME, a B OCBOCHHUHU
dyHaaMeHTaNbHBIX TpoOJeM JUCHUIUIMHBI, METOJOB HAyYHOrO IMO3HAHMSA, HOBEUIIHNX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH o0siacTH 3HaHus, €€ mpoOseMbl, JaeT LeJbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyania;

— TIOJyYEHHE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHU, YpOBEHb KOTOPBIX
ONpeAeIIsieTCA 1eJIEBOM YCTaHOBKOM K KaXI0M KOHKPETHOUN TeME;

— TOJy4Y€HHUE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIILIJIEHHUS.

— MOsIBJIEHUE HEOOXOJUMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSATENILHOM padoThI;

— TOJy4YEHHE 3HaAHWI O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKHU U O IIPOTHO3€
UX Pa3BUTHA Ha OnmKaiime rojsl;

— Hay4dyuTbhCS METOJMYECKHM 0OpadarbiBaTh MaTepuas (BBIACIATH TIABHBIC MBICITH H
MIOJIOKEHHUS, TIPUXOAUTH K KOHKPETHBIM BBIBO/IaM, MIOBTOPSITh UX B PA3IMUHBIX (POPMYITUPOBKAX);

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

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JEMOHCTpalUMed CIaioB U
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepualla IpH HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJICJIbHBIX TEMATHK 10 TUCLMITIIMHE.

11.2. Mertoanueckue ykazaHus Ui 00y4arOIMIUXCs MO yYaCTHIO B CEMHHApax

OCHOBHOMH T1€JIBI0 JUTsI 00YYarOIIEerocs SBISETCS CUCTeMAaTH3alus U 0000IIeHre 3HaHu!
no wu3y4aemMou Teme, pasaeny, (QopMupoBaHHUE YMEHHUs pPabOTaTh C JOMOJHUTEIHHBIMU
HMCTOYHHKAMU WH(GOpMAIUHU, COTMOCTABJIATh M CpPaBHUBATh TOYKU 3pPEHUS, KOHCIEKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBeTcTBHUM C Beayulen
TUTAKTUYECKON IIeJIbI0 COJIEP)KAaHUEM CEMUHAPCKUX 3aHATUN SIBISIOTCS Y3JIOBBIE, HamOoJiee
TpyIAHBIC IS TIOHUMaHHS M YCBOCHHSI T€Mbl, pa3jieibl MUCHUIUIMHBL Crneunduxoil maHHON
(GhOopMBI 3aHATUN SBJSETCS COBMECTHAsI paboTa mpenoaaBaTelisi U 00y4aromerocsi Haj peleHnemM
MOCTaBIEHHOW MpoOJeMBbl, a TOHWCK BEPHOTO OTBETa CTPOUTCS HAa OCHOBE YepelIOBaHUS
VHIUBUIYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Tpu mOATOTOBKE K CEMUHAPCKOMY 3aHSATHIO 10 TeME MPOCTYIIaHHON IEKIIMH He0OX0IMMO
03HAKOMHTHCS C TIAHOM €T0 TMPOBEICHHUS, C TUTEPATYPON M HAYIHBIMU MyOIUKAIUSIMH 10 TEME
CceMHUHapa.

11.3. Meronnveckue yka3zaHus il 00y4aroIUXCs O MPOXOKICHHUIO MTPAKTHYECKIX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (DOpPM OpraHM3aluu y4ueOHOTO
mpolecca, 3aKJII0Yaronasicsl B BHIIOJHEHUN 00yUYaIOIUMUCS MOJI PyKOBOJCTBOM MPEINO1aBaTeNst
KOMILJIEKCa YYEOHBIX 3aJJaHUH C LENbI0 YCBOEHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOMU
JUCIUIIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, ONbITA TBOPUECKON AESITETLHOCTH.

Lenbt0 MPaKTUYECKOTO 3aHATHUS JUIsL 00y4aroIerocs ABiseTcs NPUBUTHE 00yUYarOIMMCs
YMEHMH U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOU TUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00y4YarOMIMMCs IPAaKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJieHHue, pacllupeHHe M JAeTalu3alus 3HAaHUW [pH pPELIeHUH
KOHKPETHBIX 3a/1a4;



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

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCHUIIIINHBI,

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

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

[IpakTuyeckue pabOTHI MPEACTaBICHBl B METOJUYECKUX yKasaHHuix B cucreme LMS I'VAIL
OOwmast yacte paboOTHl Ul BCEX CTYACHTOB I'PYIIbl BBINOJHAETCA B AUCIUIEHHOM Kiacce.
Otuer odopmiusieTcs U 3arpykaeTcs B JUYHBIM KaOMHET CTyJAGHTa OT4YeT 110
WH/IMBUyaJIbHOMY BapUaHTy

11.4. Metonuueckne yKazaHUs I OOYYalOIIMXCS TIO BBITTOJIHEHHUIO JIA0OPATOPHBIX
paboT B xoje BeINonHeHUs 1a00paTOPHBIX paboT 00yUaIOIIUIICS TODKEH YyIiIyOuTh U 3aKPEHTh
3HAHMS, TPAKTUYCCKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJIMKON W TEXHUKOW IKCIIEPUMEHTA
B COOTBETCTBMHM C KBAIM(PHUKAMOHHON XapaKTepUCTHKOW oOyuaroierocs. BrinonHenue
7a00paTOPHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTHYECKON, PacyeTHO-aHAIUTHIECKOM
yacTel ¥ KOHTPOJIbHBIX MEPOIPUATUH.

BrimonHenue 11abopaTopHBIX pabOT OO0YYArOIUMCS SIBIISIETCSI HEOTHEMIJIEMOW YacThIO
W3YYEHUS JUCIUILUIMHBI, OMpeenseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yYaroIerocs:

— TpuoOpeTeHre HaBBIKOB HCCIEA0BaHUS MIPOLIECCOB, BIEHUI U 00BEKTOB, NU3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL,

— 3aKpeIUIeHHE, Pa3BUTHE W JIETAIM3AIlUs TEOPETHUYECKMX 3HAHWH, TMOJTYYEHHBIX Ha
JICKITUSX;

— TONTy4YeHHe HOBOM MH(OPMAIINH 110 U3y4aeMOU TUCIUTLINHE;

— TpuoOpeTeHre HaBBIKOB CAMOCTOSTEIHHON pabOTHI ¢ JIa0OpaTOPHBIM 000PYIOBAHUEM
U pudopamu.

3ajlaHue U TpeOOBaHUA K IPOBEACHHMIO JTAOOPATOPHEBIX padoT

Jlabopamoproe 3ansmue — 00Ha U3 OCHOBHBIX (OPM Opeanuzayuu y4ebHo2o npoyecca,
HANpAsNieHHas HA MEOpPYecKoe YCBOEHUE MeOPemuieckux OCHO8 Y4eOHOU OUCYUNIUHbL U
NOyYeHUe NPAKMUYECKUX HABIKOG UCCIeO08AHUSL NyMeM NOCMAHO8KU, NPO6edeHUs, 00pabomxu
U npedcmasieHus pe3yibmamos 3KCHePUMEHMA HA OCHO8e NPAKMUYECKO20 UCNOIb308AHUS
PA3IUYHBIX  Cpeocms  (HAON00eHUs, U3MepeHUs, KOHMPOJS, BbIYUCTUMENbHOU MeXHUKU),
npuobpemenus Ha8blKO8 ONbIMA MEOPUECKOU OesIMENIbHOCMU.

Lenv nabopamoprozo 3aHAMUS — NPAKMUYECKOe 0CB0EHUe CIYOeHMAaMU COOePIHCAHUS U
Memooonocul u3y4aemol OUCYUNIUHBL NPU UCNOIb308AHUU CNEYUATbHBIX CPEOCMS.

OcHogHbiMu 3a0a4amu 1aO0PAMOPHBIX 3AHAMUL AGIAIMCA: - NpUobpemeHue onvima
peutenust yuebHO- UCCIe008ameNbCKUX U PeaibHbIX NPAKMUYECKUX 3a0a4 HA OCHOBE U3YUEeHHO20
meopemuyecKo2o Mmamepuand, - npuobpemeHue Onvlma Npo8edeHUst IKCNePUMeHma, - 08la0eHue
HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUSL 8 COOMBEMCMEYIoueli OMpPAaciu HAYKU, MeXHUKU U
MexHon02uY, - NpuodpemeHue YMeHull U HABLIKO8 IKCNIYAMAYUU MEXHUYECKUX CPeOCmE U
060pydosanus; - hopmuposanue ymeHul 00padbomxu pe3yibmamos npo8eOeHHbIX UCCIe008AHULL
-aHanu3 u 00CyHcOeHUe NOLYYEHHBIX PEe3YIbMamos u GopMyauposanue 6ble0008; - GblpabomKa
CHOCOOHOCMU 102UYECK020 OCMbICIeHUS CAMOCMOAMENbHO NOJIYYEHHbIX 3HAHUL, - obecneyeHue
PAYUOHATILHO20 COYEMAHUsL KOLIEKMUBHOU U UHOUBUOYATILHOU (POPMOUL OYUEeHUs.

OcHogHbiMU  QYHKYUAMU TAOOPAMOPHLIX 3AHAMUL AGIAIOMCA. - NO3HABAMENbHASA, -
Pa3suUsaIoOwasl;, 60CNUMAmMenbHasl.




Ilo xapaxmepy 6bINOIHAEMbIX CMYOEHMAMU 3A0aHUll  1aO0pamopHvie  3aHAMUA
noopazoensitomcs:

- HA 03HAKOMUMENbHbLE, NPOBOOUMbLE C YENbI0 3aKPenieHUs U KOHKPemu3ayuy u3y4yeHHo2o
MeopemuyecKko20 Mamepualda,; - aHalumuyeckKue, cmassiuue c8oell Yeiblo NOLYYeHUe HOBOU
uHgopmayuu Ha ocrose PoPMAIU308aAHHBIX MEMOO08, - MBOPUECKUE, CEA3AHHbIE C NONYYeHUeM
HOBOUL UHOpMAYUU Nymem CamoCmosmenbHO 8blOPAHHBIX NOOX0008 K PeueHUio 3a0au.

Dopmbl  opeanuzayuu 1a60PAMOPHLIX 3AHAMUL ONPEOeNAIOMC 8 COOMBEMCMEUU CO
cneyugpuueckumu  0COOEHHOCMAMU  YYEOHOU  OUCYUNIUHBL, YelaMU O00YYeHUus U Mocym
npeocmasnams CoOOU. - peuleHue mMunosvix U CUMYAYUOHHLIX 3a0ay, - NpogeodeHuUe
IKCHEPUMEHMA,; 3aHAMUSL N0 MOOETUPOBAHUIO PedlibHbIX 3a0al; - Ucpo8oe NPOeKMuposanue, -
8ble30Hble 3anHAmusl (Ha NPou3e00CmMe0, 8 OP2aHU3AyUU cgepovl Ycye, yupejcoerus u op.); -
3aHAMUA-KOHKYPCHl.  Memoouxa 3aumamus Mmodcem OblMb  PA3IUYHOL,  BANCHO, 4MOObl
docmueanacy oowas OuOaKmu4eckas yebv.

Jlabopamopnvie 3ausimus NPOBOOSMCS NOCAe YMeHUsl JeKYUll, Oaiowux meopemuieckue
OCHOBbI OJisL UX BbINONIHEHUA. [JOnYyCcKaemcs 8blnoIHeHue 1a00pAmMOPHbIX 3aHAMULL 00 NPOUMEHUs
JIeKYUtl ¢ Yeavro obecuenus U3yueHusi meopemuyecKkoe0 Mamepuala npu HAIUYuu OnUCaHuil
pabom, GKIOUAOWUX HEODXOOUMble Meopemudeckue C8e0eHUss UIU CCbLIKU HA KOHKpemHbvle
yuebHble U30aHUs, cooepicaujue IMu c8e0eHuUs.

Ocnosanuem 01 nposeoeHusi 1aOOPAMOPHbIX 3AHAMUN N0 OUCYUNTUHE AGIAIOMCA: -
npocpamma yueoHou OUCYUNIUNBL, - PACNUCAHUE Y4eOHbIX 3aHAMUIL.

Jlabopamopnvle 3aHAmMUA 00IHCHBI NPOBOOUMBCS 8 CNEYUATUZUPOBAHHBIX 1AOOPAMOPUSIX,
COOMBEMCMBYIOUUX  CAHUMAPHO-CUSUCHUYECKUM HOPMAM, mpebo8aHusim 6e30nacHocmu  u
MexXHUYeCcKoU scmemuxe.

Konuuecmso o6opyoosanmnvix 1a60pamopusix mecm OO0JHCHO Oblmb HE0OX0OUMBIM O
0oCmudiceHUusi NOCMAasIeHHbIX Yyeael 00yYyeHuss u 00CMamoyHbIM Ol 0OecneyeHus 00yuaemvlm
YC08Ull KOMpopmuocmu.

Bo epemsa nabopamopmnuix 3anamuii 00adCHbL COONOOAMbCSA NOPAOOK U OUCYUNIUHA 8
coomeemcemaul ¢ NPAsUIAMU NOJIb3068AHUSL OAHHOU 1AOOPAMOPUL.

Mamepuanvnoe obecneuenue OONHCHO COOMBEMCMBOBAMb COBPEMEHHOMY VYPOBHIO
npo6edeHUst IKCNePUMEHMA 8 OAHHOU OMPACTU HAYKU U MEXHUKU.

Jlabopamopusie 3anamusi 001KHCHLI OblMb 0bOecneueHvl 8 O00CMAMOYHOM OObeme
He0OX00UMbIMU —~ MEMOOUHECKUMU — MAMePUaiamu,  SKIOYAWUMY 8  cebs  KOMNIIeKm
MemoouyecKux YKazanuii K Yyukiy 1abopamopuvix pabom no 0anHou oucyuniune. Memoouyeckue
VKA3aHus K 1a00pamopHotl pabome cLysicam pyKogoocmeom 0isi npenooasameinetl u CMmyo0eHmos.

Ionnomouuss u omeemcmeeHHOCMb  NPOPeccopcKo-Npenooasamenbeko20  Ccocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aAHU3Yem sl 1ab0PaAmopHoe 3aHsmue:

3aseoyrowuii kagheopoii Hecem omeemcmeeHHOCMb 3a Hadedcaujee QYHKYUOHUPOBAHUE
Jnabopamopuu u Kaopogoe obecneuerue 1a00paAmMoPHLIX 3AHAMUL.

IIpenooasamens, KOmopomy HOpYHeHO NposedeHue YuKIa J1aOOpamopHbiX 3aHAMull,
Hecem OmMEemcmeeHHOCMb 3d CB0EBPEMEHHYI0 N00AY)y 3dA60K HA MAMepualbHoe U Kaopogoe
obecneyeHue 3aHAMUL, A MAK’CE 34 OPLAHU3AYUIO VKAZAHHBIX 3AHAMUL 8 COOMBEMCMEUU ¢
mpebosanuamy  OeucCmeylowux HOPMAMUBHbIX OOKYMEHMO8, OMHOCAUUXCA K COOEPIHCAHUIO
3AHAMUL U MeMOoOUKe Ux npoeeodeHusl.

Ilpenooasamensy umeem npaso onpeoeiimv cooepicanue a1aboOpamopHulx pabom,
8b1OUPaAMb MemoOobl U CPEeOCMB8A NPOoBedeHUs NADOPAMOPHBIX UCCAe008AHUN, HAUOOLee NOTHO
omeeyarowjue ux 0CoOeHHOCMAM U 0becneuusaroujie 8biCOKOe Kaiecmao yuedno2o npoyeccd.

Ilpenooasamenv  gpopmupyem pyodedxcHvie U UMoO206vle pe3yibmamovl (petimuHeu)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1A00PaAMOPHLIX pabom.

IIpasa, omeemcmeeHHOCMb U 00A3AHHOCMU CIMYOEHMA.

Ha nabopamopHnom 3anamuu cmyoenm umeem npaso 3a0asame npenooasamento u (Uau)
3asedyrowemy 1abopamopuell ONPOCbl NO COOEPHCAHUIO U MeMOOUKe GbINOIHEHUs. pabombl U
mpebosams omeema no cywecmsy oopawenus. Omeem npenooagamelis 00IHCeH 0becneuusams



8bINOIHEHUE CMYOEHMOM pabombl 8 MmeyeHue 3aHAMuUsA 8 NOIHOM 00beme U C HAONeHCAUUM
KAYecmeoMm, 02080PEHHbIM 8 MEMOOUUECKUX YKA3ZAHUSX NO NPOBEOeHUI0 1ab0pamopHbix pabom.

Cmyodenm umeem npaso Ha 6bINOJHEHUE AAOOPAMOPHOL padomvl NO OPUSUHATLHOU
MemooukKe ¢ coenacusi npenooasameiisi U no0 e20 HAO30poM - npu 6e3yCl06HOM COOII0OeHUU
mpebosaHuli 6e30nacHOCmu.

Cmyoenm umeem npaso GbINOIHUMb AAOOPAMOPHYIO pAbOMY, NPONYWEHHVIO NO
Y8adscumenbHol npuyUHe, 8 4acwl, CO2NACOBAHHbIE C NPEeNn00asamesem.

Cmyoenm o6s3an npubvimev Ha J1aOOPAMoOpHoOe 3aHAMUE B08PEMS, YCMAHOBIEHHOE
pacnucanuem, u ¢ He0OX00UMOUL NPed8apUMeNbHOU N0020mosKol. K evinonnenuto 1abopamopHotl
pabomuvl 0ONYCKAOMCL CMYOeHmbl, NOOmMeepousuie 20MOBHOCMb 8 00veme mpebosaHull,
Cco0epIcaUxcs 8 MemoOu4ecKUx YKA3aHUsAX K 1abopamopHou pabome u (uiu) 8 YCMHbIX
NPeosapumenbHblX  YKA3auusx npenodaseamens. Jlabopamoproe 3aumsmue cocmoum — u3
CedyIowUx 21eMeHMOo8: 8600HAS YACb, OCHOBHASL U 3AKIIOYUNENbHASL.

Beoonas uacms obecneuusaem nodcomoexy cmyoeHmos K 8bINOJIHEHUI0 3a0aHULl pabomui.
B ee cocmas eéxooam: - gpopmyrupoexka memvl, yeau u 3a0ay 3amsamus, 000CHOBAHUE €20
BHAYUMOCIU 8 NPOPECCUOHANLHOU NOO2OMOBKe CMYOEHMO8, - U3ZNONCEHUE MeOPemutecKux
OCHO8 pabombvl; -XapaKmepucmuka cocmasa u 0cobenHocmetl 3a0anull pabomuol U 0ObACHEHUE
Memo0o08 (cnoco606, npuemos) ux 6blNOIHEHUsL, - XAPAKMeEPUCMUKA mpebOsanull K pe3yibmanty
pabomol; - UHCIMPYKMAAC NO MeXHUKe 0e30NacHOCmuU Npu SKCHIYAMayuu mexHuieckux cpeocms;
- npoeepka 20MOBHOCMU CMYOEHMO8 6bINOJHAMb 3A0AHUSL pabomvl, - VKA3AHU NO
CAMOKOHMPOTIIO Pe3yibmamos GblNOIHEHUs. 3A0AHULL CIYOeHMAMU.

OcHogHas yacmov @KIOYAEN Npoyecc 8blNOJHeHUs 1abopamopHol pabomul, oghopmieHue
omuema u e2o 3awumy. OHa Modcem COnpoBOHcOAMbCA OONOTHUMENbHLIMU PA3ZLACHEHUAMU NO
X00y pabomul, ycmpaneHuem mpyoOHOCmell npu ee 6blNOIHEHUU, MEKYWUM KOHMPOTIeM U OYEHKOU
Pe3yIbmamos 0moeibHbIX CMy0eHmos, OMEemamu Ha 60npocyl CMyoenmos. Bozmoscno npobnoe
8bINOIHEHUE 3A0aAHUA(ULL) NOO PYKOBOOCHBOM NPEenoo0asamels.

3axnouumenvHasn yacmo cooepicum: - noogedenue oouux Umo208 3aHsAmus, - OYeHK)y
pe3yIbmamos pabomvl OMOEIbHbIX CHYOEHMO8, - OMBEMbl HA ONPOCH CMYOEHMO8; - 6blOAY)
peKomeHOayuil no YCmpameHulo npooenos 8 cucmeme 3HAHULL U VYMEHUU CMYyOeHmos, no
VAYMWEHUIO pe3yTbmamos pabomul, - cOOp OMYEmMo8 CmyOeHmos OJisi NPOGEPKU, U3N0NCEHUe
Cc8e0eHUll, Kacarouuxcs no020mosKU K 8bINOJHEHUIO clledyiouell pabomeoi.

Beoonas u 3axnrouumenvras wacmu 1a60pamopHo20 3aHsAmus RPOBOOSIMCS PPOHMATLHO.
OcHosHast yacmv ModHcem GbINOIHAMbCA UHOUBUOYALLHO UIU KOJIEKMUBHO (8 3A8UCUMOCTU OM
Gopmbl opeanuzayuu 3aHAMU).

Crpykrypa u opma otyeTa 0 1abopaTopHOM padboTe

B xo00e nabopamopuwvix 3anamuii cmyoenmsi 6e0ym HeoOX00umble 3anUct, COCMasisiom
(no mpebosanuio npenodasameins) umozo8ulil nucbmenHwvlll omuem. Ha nepeom 3anamuu yuxia
nabopamopuwix pabom npenodasameib OOINCEH OAMb KOHKPEMHbLE YKA3AHUS NO COCMABIEHUIO
u ogopmnenuro omuemog ¢ yeavlo obecneyeHus eouHoodpaszus. B zasucumocmu om
ocobeHHoCcmel Yukaa 1aO0pamopHblX 3AHAMUL OMYenm COCMABIAeMCs KAXCObIM CIYOeHmoM
UHOUBUOYATILHO, TUOO 0OWULL OMYem - NOO2PYNNOU U3 2-3 cmyoeHmos.

TpeboBanus k ohopMIEHUIO OTYETA O JTAOOpaTOpHOU paboTe

Ilo okxonuanuu nabopamopHoli pabomwvl cmyoeHmvl 0053aHbl NPeoCcmasums Omyem
npenooasamento 05 NPosepKu ¢ nociedyioujell 3auumotl. Ilo coenacosanuro c npenooasamenem
oonyckaemcs npeocmasienHue K 3awjume omuema o J1aOOpamopHol pabome 60 8pems
cnedyrowezo 1abOpamopHo20 3aHAMUA  UIU 8 UHOUBUOYANbHbIE CPOKU, 02080PEHHble C
npenooasamenem. /fonyckaemcs no co2iaco8anuio ¢ npenooasamenem npedcmagiams omyen o
JabopamopHol pabome 8 I1eKMpoOHHOM 8ude. B konye nabopamopHozo 3auamus npenooasameis
oyenugaem pabomy cmyoeHma nymem nposepKu omuema u (uiu) e2o 3awumaol (cobecedo8anus).

Cmyoenm Hecem omeemcmeenHOCmb.

- 3a NPonycK 1a60pamopHo20 3aHAMUSA NO HEYBANCUMENbHOU NPUYUHE;

- HeNnoo20mogIeHHOCMb K 1a00pamopHol pabome;




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

- NOpYY UMYWecmeda U HaHecenue MamepuaibHo2o yuepoa rabopamopuu

Kpumepusamu oyenxu codepicanusi 1a60pamopnoco 3auamus A6IAI0MCA.

- coomeemcmeue memvl U COOEPI’CAHUS 3AHAMUSL NpocpamMme OUCYUNIUHDL,
memamu4ecKkomy

- YemKoCmy, ACHOCMb Yelu U 3a0ay 3aHAMUsL;

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

- MOYHOCIb U OOCMOBEPHOCHb NPUBCOEHHOU UHGOPpMAYUU,

- ompaoiceHue co8PeMenH020 YPOBHs pa36UMUsL HAYKU, NPOU3B0OCMEA, MEXHUKU,

- npogeccuonanvbHas HanpasiIeHHOCMyb 3aHAMUSL,

- CO2NIACOBAHHOCHb  3A0AHULL ¢ cooepiicanuem Opyeux ¢Gopm ayoumopHou u
CAMOCMOAMENbHOU pabomul CmyOeHmos;

- peanuzayus Hympu npeoMemubiX U Medc NPeoOMemHbIX césa3ell

MeTtoauyeckue ykazaHus [0 MPOXOXKACHUIO JTa0OPAaTOPHBIX pabOT UMEIOTCS B U3JaHHOM
BUJE, a TakXke B BHUJAE OJIIEKTPOHHbIX pecypcoB Oudbmuorexku ['YAIL cucrempr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Meroauyeckue ykazaHus g 00y4JaromuXcs M0 MPOXO0KICHUIO CAMOCTOSTEIILHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUMiCs BHITIOJIHAET PaboTy 1o
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENBbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMaTHU3allMM MPUOOpETaeMbIX 3HAaHUN, OOECIEeYUBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHMs, TOMOTAET TOJYYUTh HABBIKM TOBBIIICHUS
pohecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMM  CAMOCTOSATENIbHYIO  paloTy
00y4aroIUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00y4aromuxcs
10 3204HON (hopMe 0OyueHUs ).

CamocTosaTenbHas paboTa CTYIACHTaMH BBINIOJNHSIETCS C KCIOJIB30BAHUEM MPE3CHTAMH K
JIEKIUSM, METOANYECKHX nocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?1d=8649), yueOHUKOB crHCKa JUTEPATypPhl, PECYPCOB
WHuTepHeT JTaHHOTO MOTYIsS

11.6. Meroauueckne yka3aHus I OOYYAIOUIMXCS 10 IMPOXOXKIECHUIO TEKYIIETo
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYyCMaTpPUBAcT KOHTPOJIb KadecTBa 3HAHUM
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUTUIMHBL.

11.7. Metoauueckue yka3aHus sl 00yUYarOIIUXCSI IO TPOXOKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[TpomexxyTouHass  arrecraiss  OOydyaroIIMXCsl  TPEAyCMATPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAeT B
ceOst:



— 1uddepeHIpPOBaHHbBI 3a4eT — 93TO (opMa OLEHKM 3HAHUH, TOIYYEHHBIX
00y4aromuMcs PH U3YYEeHUHU TUCIUIUIMHBI, IPU BBIIOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-MCCIIEIOBATEILCKUX pabOT M MPOXOKACHUH MPAKTHK C aTTECTAIIMOHHOM OLIEHKON
COTIUYHOY, «XOPOILO», KYJOBIECTBOPUTEIBHOY, HEYIOBICTBOPUTEIHLHOY.

Cucmema oyenok npu nposeoeHUl NPOMEeNHCYMOYHOU ammecmayul OCYyWecmeisiemcs 6

coomeemcmeuu ¢ mpebosanusmu Ilonosxcenuti «O mekyuem KOHMpoae Ycneeaemocmu u
npomexcymounou ammecmayuu cmyoenmos I'VAII, obyuarowuxca no npocpammvl 6vicuieco
obpaszosanusy u «O MOOYIbHO-PEUMUHEOB0U CUCmeMe OYEeHKU Kayecmeda yueOHOU pabombl
cmyoenmos 6 I'VAIy.

Ipomedicymounas ammecmayusi RPO8OOUMCsL i OYEHUBAHUSL NPOMEIICYMOYUHBIX PE3YTbMAaAmos
00yueHUst 8 Mom cayuae, Koeoa OUCYUNIUHA U3VHAEMCsl HECKOIbKO NepUuo0os8 00yuenus, u npu
IMOM ee u3yueHue He 3a6epuleHo, U yYueOHblll NIaH 00pa308amenbHoOl NPOPAMMbL, GKII0UAIOUULL
OaHHYI0  OUCYUNIUHY,  NpeodycMampusaem NpoGedeHue  HEeCKONbKUX — NPOMENCYMOUHbIX
ammecmayui.

Ipomedxcymounas ammecmayusi npo8OOUMcs O OYeHUBAHUS OKOHYAMENbHLIX Pe3)Ibmamos
00yYeHUsL 8 MOM Clyuae, KO20d u3yueHue OUCYUNIUHBL 3A6ePULEHO, U OKOHUAMETbHASL OYEeHKA NO
OUCYUNTUHE BLICMAGIACMC 8 KOHYe u3yuenus oucyuniunvl. OKOHUamenbHas OYeHKd Nno
OUCYUNTUHE PACCUUMBIEAENICSL KAK OYEHKA NOCTIeOHe20 CeMeCmpa U YKA3bl8aAemcsl 8 NPULONCEHUU
K 00KyMeHmy 06 00pa308anuu u o K8aiugurayuu.

Ipu peanuzayuu mooyneti 0OnycKkaemcs: ammecmayusi no Mooyio 8 yeiom (be3 niaHupoBaHus.
Kakou-muobo @opmvl NpoMe*CYmouHoUu ammecmayuu O0as Kax#coo20 KOMHOHEHMA MOOYs
OMOEeNbHO) CO2NIACHO YHeOHOMY NIAHY.

Pe3ynomamoi  npomedxcymounol ammecmayuu 00V4AOWUXCA, A MAKHCEe NPeONONHCEHUs NO
NOBLIUWEHUIO KAYeCm8a UX NOO20MOBKU BbIHOCAMCA HA 00cydcoeHue 3acedanuil Kageop,
cosewanuil  0eKanos, YueHvix coeemos @axyibmemos, @uiuanos u Yuenoco cosema
VHUBepcumema.

HeyoosenemeopumenvHuvle pe3ynvmamvl NPOMENCYMOUHOU ammecmayuu o00yuaoue2ocs no
OOHOU UMU HECKONbKUM —OUCYUNIUHAM  (MOOYIAM, NPAKMUKAM) UIU  HENpOXO#COeHUe
NPOMENCYMOYHOU — ammecmayuu  (Hes6Ka) npu  OMCYMCMBUU  VBANCUMELbHbIX — NPUYUH
NPUSHAIOMCS AKAOEMUYECKOLL 3A00IHCEHHOCMbBIO.

TlocnedosamenbHOCHb NPOBEOCHUS NPOMENCYMOUHOU AMmMeCmayuu.

e [lpemonaBarenp He MEHEe YeM 3a TP JHS J0 NPOBEICHUS MPOMEKYTOYHOM aTTeCTAIllH
MHPOPMHPYET 00YYAIOIIUXCS O CIIOCOOE MPOBEACHUS MPOMEKYTOUHOW aTTecTanuu (K
NpUMEpPY, CCBUIKY Ha OHJIAWH-KOH()EPEHLIHUIO [UIs TPOBEACHUS IPOMEKYTOUHOM
aTTeCTaluu 00yJaroIuXcs), HA3HAYCHUE ayTUTOPHH.

e [lpenonaBarens 3apaHee 3arpy’aeT BApHAHTHI 33JaHUH ISl TPYIIIIBI B JINYHBIC KAOWHETHI

(pro.guap.ru)



[IpenogaBatens, WCHIONB3yS JK3aMEHALIMOHHBIE OWJIETHI, MPOBOJUT ATTECTAIIUIO
o0ydJaronmxcs

[TpenogaBarens GOPMUPYET UTOTOBBIE PE3YIbTATHI MPOMEKYTOYHON aTTECTALIUU.
Pe3ynbrarhl aBTOMAaTUYeCKH TEPEHOCSTCS B BEIOMOCTh M 3aUETHYIO KHIKKY
00yyJaromerocs.

OO0yuaromuiicsi 3HAaKOMHUTCS C BBICTABJIICHHOW OIIEHKON B 3aU4€THOM KHIIKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHECceHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
N3MCHCHUSA

CopaepxaHue U3MEHEHUH U JOTOTHEHUIN

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit






