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AHHOTaIU

Jucuumnnna «/HTeUIeKTyanbHble CUCTEMBD) BXOJUT B 00pa30BaTENIbHYIO MPOrpamMmy
BBICIIIETO O0pa3oBaHHsl — TMpOrpaMMy CIEIHAJUTEeTa [0 HANpPaBJICHHIO MOJATOTOBKH/
cnenuanbHocT  09.05.01 «lIpuMeHeHne M H3KCIulyaTanysi aBTOMAaTH3UPOBAHHBIX CHCTEM
CTMELMANBHOTO HAa3HAYCHUS» HAINPABIEHHOCTH «ABTOMAaTH3UPOBAHHbBIE CHUCTEMBI OOPaOOTKU
uHpOpMaLKHU U yrpasieHus». Jucrumnnuna peanusyercs kapeapoit «Nel2y.

JucuumnivHa HaneneHa Ha (GOPMUPOBAHME Y BBITYCKHUKA CIETYIOIUX KOMITETECHIIHIA:

[1K-2 «CnocobeH OCyHIeCTBIATh YIpaBICHUE TPEeOOBAHUSAMHU KOHIENTYalbHOTO,
(YHKIMOHATBHOTO U JIOTHYECKOTO MPOEKTUPOBAHUS MH(POPMALMOHHBIX CHUCTEM CIEIHAIBLHOTO
Ha3HAYCHUS»

IIK-5 «I'0TOBHOCTH HCHOJB30BaTh 3HAHWE OCHOBHBIX METOJOB HCKYCCTBEHHOI'O
WHTEJJIEKTa B TIOCTEAYIONIeH MpodecCHOHANTBHON IeITeTLHOCTIY

CopnepxaHue AUCLUIUIMHBI OXBAaTBHIBAE€T KPYT BOIIPOCOB, CBA3AHHBIX C COBPEMEHHBIMU
TEHJACHUMSIMU M TEPCIEKTUBAMU Pa3BUTHUS METOAOB MCKYCCTBEHHOIO MHTEIIEKTAa, MOJEIISMHU
IIPEJICTABICHUs] 3HAHWM, METOJbl OIEPUPOBAHUS HMH, C METOJAMHU PpEUICHUs CIOKHBIX
TpyAHO(DOPMATU3yEeMBbIX 33]a4, CO CTPYKTYPOU U MPUHIIUIIAMU paboThl 3KcTiepTHHIX cucteM (D3C),
HEHPOHHBIMU CETSMHU, METOJIAMHU MALTMHHOTO O0yYEHHUSI.

[IperoaBanre TUCHMIUIMHBI TPEAyCMAaTpPUBAET CleAyioue (opMbl oOpraHu3anuu
yueOHOro  mpouecca: Jekyuu, JaabopamopHvle  pabomel,  NpPAKMUYECKUe  3aHAMUS,
camocmosamenvras paboma obyuarouje2ocs,

[IporpaMMoil IHUCHUIUIMHBI IPEIYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B hopme nudHepeHIupoBaHHOTO 3aUeTa.

OO0mas TpyJ0eMKOCTh OCBOCHHUS JUCIMIUTMHBI COCTABIISACT 3 3a4eTHHIX eauHHIbI, 108
4acoB.

S3b1K 00y4YeHUs IO TUCITUTUINHE KPYCCKHH »



1. TlepeuyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 10 TUCIUILIIHE

1.1. Lenu npenogaBaHusi AUCLUIIINHBI
Lenblo sIBIsIeTCS MOTYYECHHUE CTYACHTAMH BHIIICHA3BAHHOTO HANIPABIICHHS ITOATOTOBKH HABBIKOB,
HEOOXOIUMBIX JUISl yUYaCTHsI B IPOSKTaX CO3JaHMsI HHTeIUIeKTyanbHbIX cucteM (MC).

1.2. JlucuumiauHa  BXOJUT B COCTaB  4acTH, (opMupyemMoil  y4aCTHUKaMHU
0o0pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BICIIET0 00pa3oBaHus (Jaee —
OIl BO).

1.3. TlepeudeHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYECHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEMBbIMU pe3yiabTaTramMmu ocBoeHus OI1 BO.

B pesynbrate M3ydeHUs AUCHUILTUHBI O0YyYaroIIUiics MOJDKEH 00JIaaTh CIEAYIONIMMU
KOMIIETEHIMSIMUA WJIM UX YacTAMU. KoMIeTeHIMN U UHAMKATOPbI UX JOCTHXKEHHS NMPUBEICHbI B

Tabimue 1.

Tabnuna 1 — IlepeyeHp KOMIETEHIMN M MHAMKATOPOB MX TOCTHUIKECHUS

Kareropus (rpymnmna) Koz Kon u HanMeHoBaHMe HHIMKATOpa
HAauMEHOBAHUE
KOMIIETEHIIUH JOCTUKEHUS] KOMIIETEHLIUN
KOMIETEHIINH
I1K-2 Criocoben
OCYIIECTBIISATh
YIIPaBJICHUE I1K-2.3.2 3HaTh METO/1bI NPOEKTUPOBAHUS
TpeOOBaHUAMU MH(POPMALIMOHHBIX CHCTEM
KOHLIENITYaJIbHOTO, [1K-2.Y.2 ymeTh onpeaensTh cocTaB padoT 1Mo
[Tpodeccuonanbuble | GYHKIMOHAIBHOTO U | pa3paboTke TpeOOBAHUI U ONPEIEICHUIO
KOMIIETEHIINH JIOTUYECKOTO KJIFOUEBBIX CBOMCTB CUCTEMBI
MPOEKTUPOBAHUSA [1K-2.B.2 BnageTh HaBbIKaMU OIPEICIICHUS
MH(POPMALIMOHHBIX KJIFOUEBBIX CBOMCTB U OrpaHUYEHUMN CUCTEM
CUCTEM CIELIMAJILHOTO Ha3HAUEHUS
CIELIMAIILHOTO
Ha3HAYCHUS
I1K-5.3.2 3HaTh TEOpETUUYECKHE OCHOBBI U
MOJIENH NPEACTABICHUS 3HAHUHN, TEXHOJIOTUU
IIOCTPOEHHUS SKCIIEPTHBIX CUCTEM, OCHOBAHHBIX
Ha MpaBUJIax
[TK-5.3.3 3HaTh MOCTaHOBKY IpobIieM
MaTeMaTH4ECKOT0 U UHPOPMALIMOHHOTO
MOJIETTUPOBAHUS CIIOKHBIX CUCTEM
I1K-5.3.4 3HaTh TEOpETUUECKHE OCHOBBI
IIK-5 I'oToBHOCTH P
aHaM3a JaHHBIX U MAITUHHOTO O0Yy4YeHUs
HCII0JIb30BATh .
[1K-5.VY.1 ymeTs paboTaTh Ha COBPEMEHHOM
3HaHNUE OCHOBHBIX %
BBIYHUCIIUTEIBHON TEXHUKE
METOJI0B
[TpodeccuonanbHbIe [1K-5.VY.2 ymeTs pa3pabaTbIBaTh
UCKYCCTBEHHOTO
KOMIIETEHIINH MHPOPMALIMOHHOE U TEXHUYECKOe
MHTEJUIEKTa B
. o0ecreyeHne NHTEIIEKTYaIbHBIX CUCTEM
nociaeayomen
. | oOpaboTku nHbOpPMALMY U YIPABICHUS
npodeccrnoHaIbHOM
[IK-5.¥.5 yMeTb mnaHupoBaTh Iporece
JESTEIbHOCTH
MOJIETUPOBAHUS U BBIYUCIUTEIBHOIO
JKCIIEPUMEHTA
IIK-5.B.1 BnameTs HaBLIKAMHU CO3MaHUS
IIPOrPaMMHO-TEXHUYECKHUX CPEJCTB
MHTEJUIEKTYalIbHBIX CUCTEM YTIPaBJICHUS
[1K-5.B.2 BnageTh HaBbIKaMH U PUEMaAMHU
IIPOBEJIEHUS] KOMIIBIOTEPHOTO MOJIEITMPOBAHUS
MHTEJJIEKTYaJIbHBIX CUCTEM C MCIOJIb30BaHUEM




CHEIUATU3UPOBAHHOTO SI3bIKA
MIPOrPaMMHUPOBAHUS

IIK-5.B.3 Bi1ageTh METOJAMH IOCTAHOBKH
3a7a4 1 00pabOTKH pe3yIbTaTOB
KOMITBIOTEPHOTO MOJIETUPOBAHUS

IIK-5.B.4 BnameTs HaBLIKOM OLIEHKH
MPUMEHHUMOCTH AITOPUTMOB, BO3MOXKHBIX
PHUCKOB M MOCJEICTBUIN OIMINOOK, TOUCKA
ONTUMAJIBHBIX PEIICHUH 11 pabounx 3amad

2. Mecto nucuuiuivgsl B cTpykType Ol
JlucuumuinHa MOKeT 0a3upOBaThCS HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
[IPU U3yUYEHHUH CIEIYIOUINX AUCIUILTIH:
— «BpIcmas maTemaTuka»
3HaHus, MOJYYCHHbIE NPU HM3YYCHHU MaTepuana JaHHOW JUCHUIUIUHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHHUE, TaK M UCTIOIB3YIOTCSA IPU U3yUEHHUH APYTUX JUCUUTUINH 7

3. OOBeM U TPYIOEMKOCTh JUCIUILTAHBI
Jlanapie 006 oOmieM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB Y4E€OHOM
paboThI 1O TUCHUIUTHHE (M paclpeie]IeHIe dTOW TPYT0OEMKOCTH M0 CEMECTpaM) MPeICTaBICHBI B
tabnue 2.

Tabnuna 2 — O6beM U TPYA0EMKOCTh TUCIUIIIIMHbI

TpyroeMKOCTb 110
Bun yueOHOI paboThI Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocmp OuCYUNIUHLL, 3/ 108 3/ 108
3E/ ("ac)
U3 nux uacoe npakmuyeckoii no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (gac) 17 17
npaktudeckue/cemutapckue 3ansatus (I13), 17 17
(dac)
naboparopublie padotsl (JIP), (1ac) 17 17
KypcoBoit npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoii ammecmayuu: 3a4er,
madd. 3ager, sk3amen (3auer, dudd. 3au, I[;Ii(b' Hudd. 3au.
DK3.*%*) )

* %
IIpuMedaHne: kaHAUAATCKUIA SK3aMEH

4. CopeprkaHue TUCHUTLIUHBI
4.1. PacmpeneneHue TPyIOEMKOCTH JUCIUILIAHBI IO pa3/ieiaM U BUIAM 3aHSITHI.
Pa3nensl, TeMbl IUCHUTUIMHBI U UX TPYAOEMKOCTh MPUBEICHBI B TaOIUIlE 3.

Tabnuia 3 — Pa3nesnsl, TeMbl JUCHUTUINHBI, HX TPYAOEMKOCTh
Jlexun I13 JIP KII CPC
(9ac) (C3) (4ac) (gac) | (ugac)

Cemectp 6

Pa3£[eJ'IBI, TEMBI JUCITUITINHBI




Pasnen 1. 2 5
Pasnen 2. 2 4 4 8
Pasnen 3. 2 6 6 7
Pasnen 4. 2 4 4 13
Pasnen 5. 3 6 8 9
Pasnen 6. 4 8 8 10
Paszmen 7. 2 6 4 5
HUroro B cemectpe: 17 17 17 57

Htoro 17 17 17 0 57

[IpakTHyeckass MOArOTOBKA 3aKJIIOYAE€TCS B  HEMOCPEICTBEHHOM  BBIIOJIHEHUHU
00yYaroIMMHUCS OTIPeIeIEHHBIX TPYIOBBIX (PYHKINH, CBA3aHHBIX C Oyay1Iei mpodeccHoHaTbHON
JeSITebHOCTBIO.

4.2. CopaepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH.
Conep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHATUN TIPUBEICHO B Tabiuiie 4.

Tabnuia 4 — ConeprxaHue pas3JeioB U TeM JEKIIMOHHOTO UK

Homep

pasziena HasBaHue u conepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Beenenue | [Ipenver "HHTemiekTyanbHble CUCTEMBI". AKTYaJbHOCTb, 3aJa4M, COACpPXKAHHE W

CTPYKTYpPHO-JIOTHYECKasi CXeMa Kypca.

Pasnen 1 | [lonstue wuckyccrBeHHoro untemnekra (MM). Ilpenmer uccienoBaHusi U OCHOBHBIE

(MC). OcHoBHBIE HaIIpaBiIeHHs pa3BUTHA UcciieaoBaHmii B o0mactu MC.

npumepsl ucrionb3oanusg MU B orpaciu (kelicel).Kpusas ["apTHepa.

Monenu npeacrapnenus 3nanuit (MI13), ux knaccudukamnms.

Pasnen 2 | Marematuueckue ocHoBbl MII3.

ABTOMAaTHUYECKOE JI0Ka3aTeNbCTBO TeopeM. [Iponenypa peszontonuu.

JInnreucrruyeckas nepeMenHas. basza npasui. Beisog no MamaaHu.

HarnpaBJIeHus uccaenoBanuii B oomactu M. Dtansl pa3BUTHS HHTEIUIEKTYaIbHBIX CUCTEM

TpatuLMOHHBIC HANPABICHUS U PEUTUHI COBPEMEHHBIX HAINPABICHHUNM HCCIEHOBAaHUN B
obomactu MC. BHeapeHue cucTeM MAIIMHHOTO OOYyYEHHUS B «OTpacim»: KIIOYEBBIC

Cuctemsl npezicTaBiaeHus 3HaHui. OTnuure 3Hanui ot naHHbIX. Knaccudukanus 3Hanuii.
baza 3nanmii (b3). W3Bneuenne 3Hanuil. WHrerpamus 3HaHui. TexHonoruu
MaHunyaupoBanus 3HaHusIMH (TM3), s3piku npencraBnenus 3Hanuil (AI13). [lonsTue
9KCTEHCUOHAJ UM MHTEHCHOHAJ] 3HAHUN M COOTBETCTBYromME UM 4dacTu B b3. Ilpumepsl.

[Monstue ¢opmanpaoit cuctemsl (DC).Jlornueckue MII3. OCHOBBI HCUUCITCHUS
npenukatoB (UI1) nepsoro nopsinka. UIT kak @C. Mcnonbp3oBaHue KBaHTOPOB OOLTHOCTH
u cymectBoBanus. O0xactu aeiictBust kBaHTOpOB. CBOOOIHBIC U CBSI3aHHBIE IEPEMEHHBIE.
WNutepnperanus BbICKa3bIBaHUN, COAECPKAIINX KBAHTOPBL. [10ArOoTOBKA K aBTOMAaTU3ALUU
00paboTKH BbIpaXeHUH npeaukaTHoi noruku. Kinaysansnas ¢popma. Jlormueckuii BBIBOI.

OcCHOBHBIE TIOJIOKEHUSI HEUETKOM oruku. [IpencraBnenue 3HaHUN U BBIBOJ B MOJIEIISIX
HedeTkoi noruku. Hewerkoit MHOkecTBO. Dazzudukanus. ledazzuduxanus. OyHKIus
npuHagnexHoctd.  OmepauMu  HaJ — HEUYETKUMH  MHOXKECTBaMH  (IlepeceueHHe,
00bEeIUHEHNE, JTOTOIHEHHE, UMIUTUKAIMs). CHCTeMbl HEYETKOT'O JIOTUYECKOTO BBIBOAA.




Paznen 3

Ceresbie MII3 1 npoyKIIMOHHBIE CUCTEMBI

Ceresbie MII3. Cemantuueckue cetu (CC). [Touarue AKO u [SA ccputok. DkcTeHCHOHAT
n unreHcuonan B CC. ba3oBele u BupTyanbHble oTHomeHuss B CC. JlocTomHCTBAa M
Henoctatku Moxenei. @peiimosbie MII3. Ilpumepsr onucanuii. IlpoTtodpeliMbl 1
9K30(perMbl. DKCTEHCHOHANT U MHTeHCHOHaN B ¢perimoBbix MII3. CtpykTypa cioTta B
dpeiimax. Oneparuu Ha ppeiimax. JlIOCTOMHCTBA U HEOCTATKU MOJIEIICH.
[Iponyxumonnsie MII3. ®opmar mnpoxykuuu. Ilpomykunonnsie cucremsl (I1C).
WuTepnperanus koprexa B onvcanuu I1C. Oxcrencnonan n uarencuonain I1C.
Mexanusm pabotsl [IC. Anroputm paboTsl uHTEpnperaropa. [Ipumep — mocrpoenue
OamrHM 3a1aHHOM BBICOTHI. [IpsiMoii M OOpaTHBIM MOMCK HHTEpIpeTaropa. Pexumbl
pabotel. HewndopmupoBannas crparerus. Bpibop u3 koHpaukTHOro Habopa.
ITpumenenue I1C.

3amava MOMCKa B NMPOCTPAHCTBE COCTOSIHUA. AJITOPUTMBI CIIETIOTO MOUCKA: B TIYOHHY H
mupuny. [Ipumepsl. Jlocronncrsa u Hepoctatku MII3 B Buge I1C.

Pa3znen 4

Bunet IC. Dkeneptablie cucteMsl (OC) kak pasHoBUIHOCTh MIC
PasnoBugnoctn MC. EcrtectBenHo-s3bpik0Bble MC. IIpumepsr I10. 3agaua ananusza Ha
TOHAJBHOCTh TeKCTa. PexkomeHnaTenbHble cucTeMbl. [loaxon  KoiutabopaTWBHOM
¢wmbTpanuu. I'pad naTEpEcoB.
OkcneptHbie cucteMbl (3C).
Cxema u cocraB nuHamuyeckorr DC. Pexxumbl padotsl OC. Ympasnenue B IC. [lonstue
Monynsi, oopasua. Onucanue 3TanoB paboThl UHTEpHpeTaTopa. PazBuTHe KIIacCHUECKOM
cxembl pabotel IC.
Camocmosmenvhas paboma no npesenmayuu :
MeTtonbl pemenus cinoxHbx 3agad B OC. Meroa penykuuu. IIpuHIMND HauMeHbIIMX
cBepuieHnd. Mertonapl pemieHus cioxHbIX 3a7ad B OC. Ilouck B (axTopu3oBaHHOM
IIPOCTpaHCTBE. MeTo MOPOKIAECHUS U IPOBEPKHU.
Metonpl pemeHus cinoxHbX 3anad B OC. Ilouck B mepapXxuuecKux MPOCTPAHCTBAX.
MeTtoap! pemieHus cnoxHbIx 3a1a4d B JC. [louck B albTepHATUBHBIX IPOCTPAHCTBAX.
Metoapl pemieHus ciaoxHbIX 3aaa4d B OC. [loHsATHE aKTUBHON CUCTEMbI MHEHUH U PEBU3UU
MHeHui. [Ipumep.

Paznen 5

Mamunnoe obyuenue (Machine Learning ,ML). OcHoBuble mkoiasl ML. ML nu
AutoML.
3amaun ML. IlpusnakoBoe omucaHue o0bekTOB. [locTaHoBka 3amauu OOydeHHUsS IIO
npeneaeHTam.
Tuner 3amau  ML: kmaccudukanums, perpeccusi, pamxupoBaHue. VHCTpYMEHTHI
KJIacCU(UKALIUU: TUHEHHAS] ¥ TIOTUCTUYECKAsI pErpeccusi.
Orenka kadecTBa kiaccupukanmuu. MeTpuku: moiHoTa, TouHocTh, F1, ROC, AUC. ITopor
orceuyenus. Ommoku 1 u 2 poxa.
Mertoa onopubix BeKTOpoB (SVM). SAaepHsblit Tprok.
Banmupnannonnas u tecroBasi BeiOopka. Kpocc-pamupanus. Pabora ¢ kareropuaibHBIMU
MPU3HAKAMU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - koadpdunment
JeTepMHUHaUMU. JIMHENHAs perpeccusi, MIOJMHOMHUAIIbHAS PETPECCHS. [TepeoOyuenue u
perynsipuszanus, rpednesas perpeccust, LASSO, Elastic Net.

Tunel MamuHHOTO O0yUYeHHS: C yuyuTeneMm, 0e3 yuuTens, ¢ YaCTHYHBIM IPUBJICYCHUEM
y4uTelNsl, 00y4eHHE C MOJIKPETICHHEM.

OO6yuenue c¢ yuureneMm. OmubOka 0OyueHHs, AJITOPUTM OOPATHOTO PACIPOCTPAHEHUS
OLIHOKH.

OOyuenne 0e3 yumrens. KiacrepHelii aHanw3, OCHOBHblE moHATHS. Mpes




COpEBHOBATENHLHOTO 00yueHus (anroputm SOM).

AJTOpUTMBI KJIacTepu3aluy U uX Kiaccugukanus. CpaBHeHHe MeTo0B. Kitactepuzarusi.

k-means. [Tpumep pabots! ais k =2. Anroputm k-means++.

Anroput™m  k-Onmxalmmx —cocened, OSTambl, METPUKH, IPOCTOE U B3BELICHHOTO

roJI0COBaHUE

MeTpuku KauecTBa KJIacTepu3aliy (BHEIIHNE U BHYTpeHHUE). [I[pumepsl MeTpuk
Metoapl 00ydeHUs] HA OCHOBE WHAYKIIUH ITPABHII.

3anaua Ki1accupUKaIM, aCCOIMALUH, ITOCIeI0BaTEIbHbIC IAa0IO0HBI.

Jlornueckue ajaropuTMbl KJIACCHU(HUKAIMKM, OCHOBAHHBIE HAa MPUMEHEHHM pPELIArOIInX

JepeBbEB. DJeMEHTHl JepeBa peuieHuid. Ilpumep nepeBa pemieHuil npu GaHKOBCKOM

kpenutoBanuu. AnroputM CART Ounaphnoii knaccupukanuu. Ilpormecc moctpoeHus

nepesa pemeHunid. Kputepuu paszaenenus ysna: nHGOpMaMOHHbIN BIMIphI. Kpurepuii

pacuerienust Gini mpu Beidope aTpruOyToB.

AmncamOnupoBaHue B 3ajauax kinaccudukanuu. Paznoobpasue. Llenb, OCHOBHBIE MOJIETH

(cTeKKHMHT, OYCTHHT). AHCaMOJIM pEIIAIOINX JEPEeBbEB: CIy4YaiHbIN Jec, rpaJueHTHBINR

OyCTHHT.

AccoumatuBHble mnpaBwia (association rules). Ilogmepkka Habopa u mpaBuWia.

JlocTOBEpHOCTD IpaBuia. [ paHUIIBI TOACPIKKH

Anroput™m Apriori, 3Tarsl, IpuMep padOTHI.

[TocnenoBarensHble 1mabnoHbI (sequential patterns). OcHoBHble monsaTHs. [Tonaepikka

nociaenosarenbHocTy. llaru anroputma AprioriAll, mpumep paboTHI.

UckyccTBennsle HeliponHble cetu (MHC).
buonornueckuii M UCKyCCTBEHHbIM HEHpoH. IIpumep pacuera BbIXOJAa HEHPOHA.
Knaccupukanms MHC. HMHC npsamoro pacnpoctpanenus. Ileprentpon. Ilpumepsr
onHocnoiHoi u MHorocioiHoit MHC. I1pumep pacuera Beixona MHC.
Pexyppentneie  MHC. Cxema xknaccuueckoil RNN. Cxema cern Xonduuga.
Pexyppentusie UHC. Cxema u onucanue pabots LSTM.
WNHC pannansHo-6a30BeIxX QyHkuuii. Cxema. [Ipumep RBF.
Certu u kaptel Koxonena. buonoruueckas uHTepriperanus.
BepositHOocTHBIE MOpnenu, obnacTh mnpuMmeHeHus. baitecoBckas ceth (BC). 3amaua
o0y4yeHHs mapamMeTpoB pacnpeaeneHuid. TpakroBka Gopmyinsl baiieca. [yt ynpomienus
bC. HanBHblil 6aiieCOBCKHUiT KiIaCCH(PHUKATOD.

Paznen 6

I'my6okoe o0yuenue (Deep Learning, DL).
I'my6oxue MHC (DNN). Pabora ¢ u300pakeHUSIMH C TOMOIIBI0 HEWPOHHBIX CETeH.
Cseprounass MTHC (CNN). Onepanuu cBepTok, max-pooling. [TomynspHbie apXUTEKTYpbI
cBepTOUYHBIX HelpoHHbIX ceteil: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'my6oxkue MHC (DNN). I'enepatuBHo - coctsi3atenbhbie cetu (GAN), cxema, pabota
reHeparopa 1 JUCKpUMHUHATOPA.
DL B cersix cCO MHOTMMU CKpPBITBIMU CIIOSIMU. lIpeonosieHHe HenoCTaTKOB alropurMa
00paTHOTO PacIpOCTPaHEHUSI.
[Ipenobyuenne ¢ orpanndeHHoi MamuHou bonsimana (RBM). I'myGokue cetu noBepusi.
IIpuMep apXUTEKTYpBHI.
[IpenoGyyenue c aBTOKOAUPOBIIUKaMU. [IprMep apXUTEKTypBHI.

IIepcniekTrBHBIE HanpasiieHus B DL.

Tpancdhepnoe odyuenue (TO). [lomennas agantamus (DA). [Ipumepsr.
WNukpemenTHOe 0OydeHue. 3aaya yMEHbIICHUsT pa3MepHocTd. OOepTOYHbIE METOAOB Ha
ocHoBe SVM.

O6yuenne c¢ mnoakperuienneM(RL). Unen moaxoma RL. ITlonsitus arenra, cpensl,
COCTOSIHUS, ACUCTBUIM M Harpaiasl. OyHKuus neHHocTH coctosHus (Value function) u
¢bynkius kadectBa gaeiictBus (Q- funtion). Ontumuzanus cTpaTerdd € MOMOIIBIO
MakcuMM3aluu (QYHKIMHA IIEHHOCTH M KadecTBa. Q-oOyuenue. I'myOokoe oOydeHue c




nonkperieaneM. Deep Q-Networks, Actor-critic.

Obpabomka mexkcmos. Paboma ¢ ecmecmgenHvim A36IKOM ¢ NOMOWbIO HEUPOHHBIX
cemell. Bekmophvie npedcmasnenus 01 mexcma: word2vec, skip- gram, CBOW, fasttext.
Tpancgopmepwi, BERT, GPT - camocTtosiTenbHas paboTa — mpe3eHTaIlusl.

Paznen 7

HcKycCcTBEHHBINM UHTEIIEKT U AaHAIU3 JaHHBIX.
Wutennekryanpublii ananu3 aaHHbix (MA/L). TIporpamMMmHBIE KOMIUIEKCHI JJIsl aHAJIM3a
naHHbIX. CTaHOapT A peleHus 3a/1ad aHajdu3a JaHHbIX. POIM y4acTHUKOB B IIPOEKTax
1o aHanu3y JaHHbIX. TexHonoruu SEMMA, KDD. Ortansr KDD.
Kpocc-nnnycrpuanshsiii crangapt CRISP-DM u ero ararnsl

Ponu y4acTHUKOB aHAJIMTUYECKUX MTPOEKTOB. [IpeBapuTenpHble MPOBEPKU ITPOEKTA
3anmaun Data Mining B aHanmm3e JaHHBIX

[Tporpammubie cpenctBa paspabotku MC (s3pik Python u 6mbmmotexn). Cpencra
Monenuposanus MHC.

[onsarue Big Data. Anroputmsl kinacrepuzauuu Ha Big Data: EM, DBSCAN, BIRCH,
IUTFOCBHI 1 MUHYCBI.

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATUS
TeMbl IpaKTHUECKUX 3aHATHHA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIUIIE 5.

Tabnuua 5 — IlpakTuueckue 3aHATHS U MX TPYJIOEMKOCTb

W3 Hux Ne
Ne Tewmsi Popmel TpynoeMKOCTh, | IPAKTUYECKOH | pa3zeiia
o NMPaKTHYECKHX MPAKTHYECKUX (sac) HOATOTOBKH, | eIy
3aHATHH 3aHATHH (qac) AL
Cemectp 6
1 IIpocreiimue IIpakTueckoe 2 2 2
IpOTpaMMBbI U UX 3aJjaHne
OTJIaJIKa B Cpefe
Visual Prolog
2 Coznanue [IpakTuueckoe 2 2 2
MIPOCTEULINX 3a71aHue
IIPOEKTOB C
3JIEMEHTaMHU
rpau4eckoro
uHTepdeiica
3 PoxcrBennsie ITpakTnueckoe 2 2 2
OTHOIIECHHUS 3aJlaHue
4 Pabora co IIpakTueckoe 2 2 2
CIHCKaMHU U 3aJjaHne
CTPOKaMH
5 Coznanue [IpakTuueckoe 2 2 2
npocreimmx 6a3 3a/1aHue
JTAHHBIX
6 Pazpabotka IIpaxkTueckoe 2 2 4
AKCIIEPTHBIX CUCTEM 3aJlaHue
B cpene Visual
Prolog
7 | UccnenoBanue CemuHnap 2 2 5
CYILLECTBYIOIIMX




IIPOrPaMMHBIX
O6ubmoTex

1 MOJEIICH,
CO3/1aHHUS
IIPOrPaMMHBIX
peanu3anuii
rITyOOKHX
HEHUPOHHBIX CETEN

8 | UccnenoBanue Cemunap 3 3 6
CYIIECTBYIOIINX
MIPOTPaMMHBIX
O6ubmoTex
1 MOJEIICH,
CO3JIaHHS
MIPOTPaMMHBIX
peanu3auuii Ha
OCHOBE JITOPUTMOB
oOydeHus ¢
MOJIKPETIICHUEM
Bceero 17 17
4.4. JlaGopaTopHbIE 3aHATH
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IIPUBEICHBI B TA0IHUIIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmeHnoBaHue 1a00paTopHBIX paboT TPyAOEMKOCT®, | IPAKTHHECKOI | pasaera
/1 ("ac) MOJATOTOBKH, | AUCIIMII
(dac) JIMHBI
Cemectp 6
1 | Pa3paboTka HEYETKHX 3KCIIEPTHBIX CHCTEM 2 2 2
B Matlab
2 OOyuenue HelpOHHBIX ceTel B Matlab — 2 2 5
3ajjaua anmnpoKCUMAaIuU
3 OO0yuenue HelpoHHBIX ceTel B Matlab — 2 2 5
3a/1a4ya KiaccuuKaimm
4 Coznanue U MOIETMPOBAHUE CBEPTOYHOMN 2 2 6
ceru B Matlab
5 I'my6okoe o0yuenue B cucteme KNIME- 2 2 6
pacro3HaBaHue H300paKeHHH
6 | Meroabl Data Minig B MHTEIUIEKTyaIbHOM 2 2 5,7
aHaJM3e JaHHBIX. 3a7]auu perpeccuu B
Loginom
7 | Meroabl Data Minig B MHTEIUIEKTyaJIbHOM 2 2 5,7
aHaJM3e NaHHBIX. 3a]]a4u KJI1acTEepU3allui B
Loginom
8 | Ilpumenenue Python mns knaccudukanuu 3 3 6,7
N300paKeHHIA
Bceero 17




4.5. KypcoBoe mpoeKTUpOoBaHKE/ BHITIOTHEHUE KYPCOBOU PabOTHI
Y4eOHBIM IIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buzsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabnuia 7 — Bunsl caMocTosSTeIbHON pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositenbHOM paboTh
yac qac
1 2 3
N3y4enne TeopeTuueckoro Marepuaina 30 30
nuctuminHael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonuenue pedepara (P)
IloaroroBka K TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Konrtponsnsie padots! 3a04aukoB (KP3)
IToaroroBka K mpoOMeKyTOYHOMN 27 27
arrectaiuu (I1A)
Bceero: 57 57

7-11.

5. IlepeueHnb yueOHO-METOIMYECKOTO 00ECTICUCHUS
JUIsL CAMOCTOSITENIbHOW PabOThl 00yUarOMUXCs [0 JUCHUTUIMHE (MOJIYIIIO)
Y4eOHO-MEeTOINYEeCKHE MaTEPUaIIbI JJIs1 CAMOCTOSITEIbHOI paboThl 00yJaromuXcs yKa3aHbl B I1.11.

6. IlepedeHp MeyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHHMA
[TepedyeHpb neyaTHBIX U 3JEKTPOHHBIX Y4eOHBIX U3IaHUH MpHUBEICH B TaOIHIIE 8.
Tabnuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUIN

KomnmuecTtBo 3K3eMILIsIpoB B

yaebHoe mocooue / FO. A. AnToxuHa, A. A.

OBonenko, M. JI. Kpuuesckuii, 0. A.
Maprtsinosa ; C.-Ilerep0. roc. yH-T
a’pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBbIe naH. - Cankrt-IletepOypr : U3n-
Bo ['VAII, 2022. - 169 c.

Uugp/ bubnuorpaduyeckas ccpiika oubmoTexe
URL anpec
(KpoMe 3IIEKTPOHHBIX FK3EMILISIPOB)

A65681.5 | AnppeitunkoB A.B., Auapeiiunkosa O.H. 2

WuTennektyanbHble HHQOpPMAIMOHHBIE

cucTeMbl: YueOHUK. - M. : ®uHaHCH U

cratuctuka, 2004.-424 c.un
004 O-75 OCHOBBI UCKYCCTBEHHOI'O MHTEIIJIEKTA : 5




004.8 C 40

CucreMsl HUCKYCCTBCHHOI'O MHTCJIJICKTA.
[Tpaktuyeckwuii kype [Tekct] : yuebnoe

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

14

®. AcraxoBa, 2008. - 296 ¢

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

AnnpoHoB C.A. OCHOBBI JJOTUYECKOTO

50

004 A66 BBeaeHue B CHCTEMBI M TEXHOJIOTUH
MaIIMHHOIO O0y4EHHS :
nabopaTopHsblii mpakTukym / C.

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

a’pokocMm. mpubopocTpoeHws. - CaHKT-
ITetepOypr : U3n-Bo ['YAII, 2022. - 158 c.

50

7. IlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»

Ilepeuenn JJIEKTPOHHBIX
TEJIEKOMMYHUKAlMOHHOW cetu «MHTepHeT»,
npuBe/eH B Tabauue 9.

Tabmuma 9 -
TEJIEKOMMYHUKAMOHHOU ceTu «HTepHeT»

00pa3oBaTeNbHBIX

pecypcoB UH(POPMALIMOHHO-

HeO6XO,Z[I/IMbIX JJIA  OCBOCHHUA JUCIMIIIINHBI

[lepeyeHb 3NEKTPOHHBIX OOpa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-

URL anpec

HaunmenoBaunue

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

Angponos C.A. Beenenue B
JIOTUYECKOE TPOrPaMMHUPOBAHHUE.
JlaGopaTOpHBI MPAKTUKYM.
DNEKTPOHHOE U3/IaHuE

http://www.salogistics.ru/e _edu/sys pro2.pdf

Annponos C.A. BBeeHue B CUCTEMBI U
TEXHOJIOTUU MAITUHHOTO O0YYCHHS.
JlaGopaTOpHBIi MIPAKTUKYM.
DNEeKTPOHHOE 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, kKERAS, Theano,
CNTK, Caffe, Paddle, Scikit-learn

http://www.raai.org

http://fuzzy.kstu.ru

http://ai.obrazec.ru

— opunmanpHBIN caiiT Poccuiickoit
aCcCOLMALIMU UCKYCCTBEHHOTO
WHTEJJICKTA.

— caliT «HedeTkas J0ruKa, HEUeTKUE
CHUCTEMBI U MSTKHE BBIYUCIICHUSD ,



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 UHTEIIIIEKT -
http://aifuture.chat.ru COAEPKUT IPUMEPHI

nporpammupoBanus MU, crateu
9 9

http://www.gotai.net

CCBUIKH.
- caliT «VICKyCCTBEHHBIN UHTEIIEKT -
COJICPKUT IPUMEPHI
nporpammuposanus U, craten,
CCBUIKH.

— cauT «VICKyCCTBEHHBIN UHTEIUIEKT -
B3IJISA]L B OyIyIiee» - CONEp>KUT
MaTrepuabl [0 HECKOJIbKUM pa3jenam
HCKYCCTBEHHOI'O UHTEJIJIEKTA.

— CalT ¢ OOJIBIINM KOJTMYECTBOM
MaTepHUasoB 110 UCKYCCTBEHHOMY
VHTEJUICKTY.

8. IlepeueHb MH(MOPMAIIMOHHBIX TEXHOIOTHIA
8.1. Ilepeuenpr TpOrpaMMHOro OOECHEUEHHsI, HUCIOJb3YEeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTeNBHOI0 IMPOIIecca 10 TUCIUITIHHE.
[TepedeHpb UCTIONB3YEMOTr0 IPOrPaMMHOT0 oOecrieueH s npeacTasieH B Tadauie 10.

Tabnuua 10— Ilepedyens mporpaMMHOT0 00ECTICYCHHS
Ne n/mt HaunmenoBanue

He npenycmortpeno

8.2. Ilepeuenn UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCIIONIB3YEMBIX npu
OCYILECTBICHIMH 00pa30BaTEILHOTO MpoIecca MO AUCIUILINHE

[TepedeHp MCTIONB3YEMBIX HH(POPMALIMOHHO-CITPABOYHBIX CUCTEM IMIPECTABIIECH B Ta0IHIIe
11.

Tabnuua 11— Ilepedens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HaunmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB MarepHallbHO-TEXHHYECKOHW 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUILINHE, TPECTaBlIeH B Tabmumel2.

Tabnuma 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTraBHOM 4acTu Homep aynuropun
/1 MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Ipu HEOOXOAMMOCTH )

JlekunoHHas ayiuTopust

2 MynsTrMeauiiHas JICKUUOHHAS ay AUTOPUS

10. Ouenounble cpeacTBa s NPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IIPOBEAEHUS INPOMEKYTOYHOW aTTeCTaluu
oOyJaromuxcs Mo TUCHUTUTHHE IPUBEACH B Tabnuie 13.
Tabnuua 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEICHHS TPOMEXYTOUHOM aTTeCTaIlluH


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

Bua npomexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

JuddepeHurpoBanHbIi 3a4ET Crnincox BONpocCoB;

TecTsr;

10.2. B xauectBe

KPUTEPHEB OLEHKU YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHUS)

KOMIIETEHIIMH 00y4alomuMucsa MpUMEHseTcsl S-0ajulbHasi IIKajla OLEHKU CHOpPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BATHCA
100-6amipHas mKaia MOyJIbHO-PEUTHHIOBOM CUCTEMbI Y HUBEPCHUTETA, PaBUJIA HCIIOIH30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y ATIL.

Tabnuna 14 —Kpurepuu o1eHKH ypoBHSI cPOPMHUPOBAHHOCTH KOMIETEHIUI

Or1eHKa KOMITETEHITHI

5-0ayuIbHAs IIKaIa

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIMI

«OTJIMYHO»
<«GaqyTCHO»

— o0yuaromuiicss r1y0OKO M BCECTOPOHHE YCBOWJ TMPOTPaAMMHBIN
Marepuan;

— YBEPEHHO, JIOTUYHO, ITOCIEN0BATEIBHO U TPAMOTHO €0 U3J1aracT;
— ONMHPAsACh HA 3HAHUS OCHOBHOW W JOIMOJHUTEIBHOU JUTEPATYPHI,
TECHO TPUBS3bIBAET YCBOEHHBIE HAyYHbIE TIOJOXKEHUS  C
MPaKTUYECKOU JEATEIbHOCTIO HAIIPABICHNUS;

— yMeJ0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIenaeT BBIBOJBI U 0000IICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMATH3UPOBAHHBIX TOHATHH.

«XOpPOLIOo»
<GavTCHO»

— o0yuJaromuiicss TBEpJ0 yCBOUI MPOTPaAaMMHBINA MaTepuai, rpPaMOTHO
W 10 CYLIECTBY H3JIaraeT €ro, ONUPasCh Ha 3HAHHS OCHOBHOM
JTUTEPATypHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUUYECKOW JESITEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHUS;

— JIenaeT BBIBOJBI U 0000IICHHUS;

— BJIQJICET CUCTEMOM CIEIUAIM3UPOBAHHBIX NOHSITUMH.

«yIOBJIETBOPUTEIILHO
«3aUTEHO»

— 00y4arouiics yCBOMII TOJILKO OCHOBHOM POTrpaMMHBIN MaTepHa,
M0 CYIIECTBY M3Jaraer €ro, ONUpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTyphl,

— JIOITyCKaeT HeCYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHUS B MPAKTHUYECKOM NMPUMEHEHUH 3HAHUIA
HaIpaBJICHUS;

— c1a00 apryMEeHTHPYET Hay4YHbIE MTOJIOKEHHS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHUH BHIBOJIOB U 0000IICHNUH;

— YaCTUYHO BJIAJICET CUCTEMO CIEeMATU3UPOBAHHBIX MOHITHH.

«HEYOBJIETBOPUTEIILHO»
«HE 3a4TEHO»

— o0yyaronuiicss He YCBOWJI 3HAYHTEIBHOW YacTH MPOTPAMMHOIO
MaTepuana;

— JIONMYCKAaeT CYIIECTBEHHbIE OMIMOKM ¥  HETOYHOCTH TIpHU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIPaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (popMyIHpYET BHIBOJOB U O0OOIICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIM UHbIE MaTEpPHAIIBI.
Bonpocsl (3agaun) As 9K3aMeHa IpeIcTaBiIeHbl B Tabauie 15.

Tabnuma 15 — Borpocs! (3agaun) 11 3K3aMeHa

Ne i/t

Kon

[lepeuens BompocoB (3a1a4) 1S IK3aMeHa
WHJUKaTOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO




Bomnpocs! (3agaun) s 3adera / nudd. 3aueta npeacTaBieHsl B Taduuie 16.

Tabnuma 16 — Bonpocs! (3agaun) st 3adera / qudd. 3adera

Kon
Ne n/mt [lepeuens BompocoB (3agay) uist 3aueta / nud . 3auera HHKATOPA

IlosicHUTE M0 HEYETKOIO JJOTUYECKOr0 BBIBOJIA I10 I1K-2.3.2
Mamaoauu IIK-2.Y .2
[TosicHuTe MEXaHU3M pa3pelieHus! KOH(IMKTOB B [IK-2.B.2
MPOJIYKIIMOHHBIX CHCTEMaxX [1K-5.3.2
Kakue mMeToapl MaTeMaTHyeckoro moaenuposanust IC Bam I1K-5.3.3
usBectHbI? [IprBeANTE MOCTAHOBKH 3a/1a4. I1K-5.3.4
BepositHocTHBIE MOzienH. O6IaCTh IPUMEHEHHS. [K-5.¥.1
baiiecosckas cets (bC). 3amaua o0yueHus mapamMeTpoB [K-5.Y.2
pacnipenenenuii. TpakroBka ¢popmyinsl baiteca. [lytu gﬁ'ggf
ynpoiuenus bC. K.5B.2
OOyuenue HeHpOHHBIX ceTeld. OOyUueHHe ¢ YUUTEIEM. IK-5.B.3

[1K-5.B.4

Omnbka 00y4eHusi, aIropuT™M 0OPaTHOTO PacIpoOCTPaHEHHS
omnOku. [IpobGiema nepeoOyyeHus.

Oo6yuenwne ¢ nonkperuieaneM(RL). Mnen nogxona RL. Q-
oOyueHue

[Tporpammusie cpeacTsa paspadotku MC

Kakue nporpaMMHbIe CpeICTBa MPUMEHSIOTCS TP PELICHUN
3ajau pazpadorku UC?

IIpuBenuTe mpumMep CEMaHTUYECKOM CETH HEKOTOPOTO
00beKTa

Kak pacrnososxeHbl HEHPOHBI B HEUPOHHBIX CETAX MPSIMOTO
pacnpocTpaHeHus?

Omnure TexXHOJOTHIO pazpadotku HeueTkor IC B Matlab

OHI/IH_II/ITC OCHOBHBIC HpI/IHI_II/IHBI METOAO0JOTUN
BBIUMCIIUTENILHBIX SKCIIEPUMEHTOB Tipu pazpadorke UC Ha
ocuose MHC

Onuminre CYHICCTBYIOIIHUEC MECTOAbI MAIITMHHOT' O O6y‘-IeHI/ISI

[Tepeuncnure OMOTMOTEKH UCTIONB3YEMBbIE IS
(GhOpMUPOBAaHUS OKPYKEHUS C LENBbI0 pa0OTHI ¢ HEHPOHHBIMH
CETAMU

Uto SBISIETCS aNTOPUTMOM OO0YUYEHUS C MOAKPETUICHUEM.
Kakoii cnierudukoit o0agaet o0y4ueHue ¢ moAKperICHHEeM

[lepeuncaure ocHOBHBIE TPeOOBAHUS K PUKIIAHOTO
HIpOrpaMMHOMY 00€CIIEUECHHIO, CIIOCOOCTBYIOIIUMY
MOBBIIIEHUIO 3(p(PeKTUBHOCTH pabOTOCIIOCOOHOCTH
JIOTUCTUYESCKOM ACATCIBbHOCTH KOMIIaHHUH

Kakue nmporpammusie ”HCTpyMeHTHI MoaenupoBanust MTHC B
matlab BbI 3HaeTe?




[losicHUTE CTPYKTYpY HpOrpaMmsl Ha si3blke VP

IlosicHUTE CTPYKTYpY JKypHaJIa IPOBEAEHUS KOMIIBIOTEPHBIX
MOJEJIBHBIX SKCIIEPUMEHTOB

Kakue 6ubnuorexku npu pazpadorke MC ms s3pika Python
BaM U3BECTHBI?

HazoBurte cymniectByromuye OMOTHOTEKU AJIs pean3aiun
r11yOOKHX HEWPOHHBIX CeTel

Kakue cymiectByromue nporpaMMHbie OUOIHOTEKU U
MOJIENIN, CO3JJaHUs IPOTPAMMHBIX peasn3aluii Ha OCHOBE
JITOPUTMOB 00YUEHUS C MOJKPEIICHUEM BaM M3BECTHBIL.

[lepeyenp TeM Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIONHEHUS KypCOBOH pabOTHI
IpeJCTaBIeHbI B TabmuIe 17.
Tabnuua 17 — IlepeueHs TeM JUIs1 KYpcOBOTO MPOSKTUPOBAHHUS/BBITIOIHEHHUS] KYPCOBOM paboThI

Ne i/t

KypCOBOH pabOThI

[TpumMepHbIii IepeyeHb TeM I KypCOBOT'O IPOSKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIJIAHOM HE IPEAYCMOTPEHO

Bonpockl s mpoBeneHHs MPOMEXKYTOYHOM aTTecTallMd B BHJIE TECTHPOBAHUS
npencTaBicHbl B Tabmuie 18.
Tabnuua 18 — IIpumepHbIil mepeueHb BOIPOCOB AJIsl TECTOB
. Kon
Ne n/mt [IpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB
WHJIUKATOpa

Koprex <ckopocts, {Manas, HeOobINast, cpeaHss, Beicokas}, [0,300], | T1IK-2.3.2
G, M>, rne G — nporneaypa nepedopa IeMeHTOB 6a30BOTO TEPM- [K-2.¥ .2
MHOX€eCTBa, M— mpouenypa 3KCIIEpTHOTO OIIPOCca SIBIISETCS [IK-2.B.2
MIPUMEPOM [1IK-5.3.2
Kak 6yner npencrasnena basa 3nanuii, ecnu B kauecTBe crocoda I1K-5.3.3
NpEeJCTaBICHUS 3HAHUM OyJIeT NCTIOIb30BATHCS JIOTUKA MPEIUKATOB I1K-5.3.4
MIEPBOTO NopsiiKa? [IK-5.¥.1
UTto Takoe Kpocc-Baauaaius’? IIK-5.Y .2
MarmHHOE 00ydeHHEe — 3TO ... IIK-5.V.5
-[O/IPa3/IeN TEXHOIOT Ui HCKYCCTBCHHOTO MHTEIUIEKTa, H3YYarOIn i IIK-5.B.1
MIOCTPOEHUS AITOPUTMOB JUTS YIIPABIICHHUSI MAIIHHAMU IIK-5.B.2
-[0/Ipa3 el TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIUIEKTA, U3ydaromui 1IK-5.B.3
YeJI0BEKO-MAIIMHHOE B3aUMO/ICHCTBUE IIK-5.B.4

-10/1pa3ies TEXHOJIOTUI HCKYCCTBEHHOTO WHTEIUIEKTa, H3yYaroIui
MOCTPOCHHS AITOPUTMOB, CITIOCOOHBIX 00y4aThCs

-10/1pa3ies TEXHOJIOTUI HCKYCCTBEHHOTO WHTEIUIEKTa, H3yYaroIui
MPUHIUIBI pa3pabOTKH POOOTOTEXHUYECKUX CUCTEM

['paneHTHBIE METOIBI — 3TO AJITOPUTMBI:

-BBIYMCIICHUS TIPOU3BOIHBIX

-reHepany n300pakeHui

-knaccuukany n300pakeHUH Ha OCHOBE UX IIBETOBBIX
XapaKTePUCTHK

-HaXO0XJICHUsI JIOKAJIbHBIX MUHUMYMOB T pepeHIpyeMoi QyHKIMU

JIuneliHas perpeccust OTHOCUTCS K 3a7a4aM:
-00y4eHus C yuuTenem

-00yueHus 0e3 yuuTens

-00y4eHusl C MOJIKPEIICHUEM




Jnst peanuzanuu Web-unrepdeticos npunoxennii U ucnons3yrores:
-Git

-Numba

-Dash

-Flask

[Tpu pemennn 3axa4 pazpadorku MC ucnonb3yror crieayroriee

porpaMMHOe oOecrieueHue:

K HegocTaTkaM CeMaHTHYCCKUX CETEH OTHOCSTCH ..

B uewm 3akiogaercst poiib CBEPTOYHBIX CI0EB?

Ha xakux mogxomax 0a3upyroTcs METOIbI CTPYKTYPH3AIIHH,
(dbopManu3auu u paboThl C HETOYHBIMU HEOIIPEICTICHHBIMU 3HAHUSIMU
U JaHHBIMU?

Kak Ha3pIBaeTCS CTATHCTUYCCKAS B3aUMOCBSI3b HECKOJIBKHUX
CIIyYaifHbIX BEJTMYUH?

bubnmoreka ucronb3yeTcs i padoThI ¢ TAOIUIIAMH
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubnmoreka ucnonb3yeTcs i paboThl ¢ rpaduxkamu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Kakas 6ubnmroTeka ucomab3yeTcst sl padoThl ¢ MACCUBAMU JIAHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubnuoreka 1Jiss CHMBOJIBHBIX U TEH30PHBIX BbIUMCIeHHI B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AMCHUIUIMHE OOYYaIOMIMXCS 3a04HOM (OPMBI
oOydeHus1, IpeICTaBICHbI B Ta0wmie 19.

Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX PadOT
Ne i/t ITepeyeHb KOHTPOJIBHBIX PAOOT
He npenycmorpeno

10.4. Metonuueckue  MaTepuainbl,  ONPEACNAIOIIME  MPOLEAYphl  OLEHUBAHUSA
MH/IMKATOPOB, XapaKTEPU3YIOMIMX ATambl (OPMUPOBAHUS KOMIIETCHIIMH, COJepXkKarcsi B
JIOKaJbHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYIOIIUX TMOPSAOK U MPOUEAYPY



MIPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMi 00yYaromuXCs
I'VAIL

11. MGTO[[I/I‘-IGCKI/IQ YKa3aHus OJid 06yqa}oumx051 10 OCBOCHHUIO JUCIHUIIIINHBI

11.1. Meronuueckue yka3zaHust A OOydYalOMIMXCS 1O OCBOCHHUIO JICKIIHOHHOTO
MaTtepuaia

OCHOBHOE Ha3Hau€HUE JIEKIIMOHHOIO MaTepuajna — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
ri1y0O0KOe€ U ICHOE M3JI0’KeHHe yueOHoro marepuaia. HasHaueHne COBpeMEeHHOM JIEKIIMU B paMKax
TUCUMIUIMHBL HE B TOM, YTOOBI MOJYYHUTh BCIO HMH(OpPMAIMIO IO TEME, a B OCBOCHHUH
(GyHIAMEHTAIBHBIX TpPOOJEeM IUCHMIUIMHBI, METOJOB HAy4HOTO TIIO3HAHHS, HOBEHIINX
JOCTIDKEHUM Hay4HOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METOJ0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (PYHKUIMHU. JISKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0yacTH 3HaHus, €€ mpoOjeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl NP OCBOSHUH 00YYaIOUIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TOJY4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIPEIEAETCS LEIeBOM YCTAaHOBKOM K Ka)KJ0¥ KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENoaBaTesieM;

— pa3BuTHE TNPO(PECCHOHANTBHO-IEIOBBIX  KadecTB, JIOOBH K  MpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITIEHMS.

— MOsIBJIEHUE HEOOXOAMMOT0 HHTEepeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TOJYy4YEHHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH U O IIPOTHO3€E
UX pa3BUTHA Ha O KaiIue roasl;

— Hay4yuTbhCSd METOJMYECKH 00padaTbiBaTh MaTepuall (BBIACHATH TIJIaBHBIE MBICTH H
MIOJIOKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOAAM, IIOBTOPSATH UX B PA3IHMUHBIX (POPMYyITUPOBKaX);

— MOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIHA.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTpPALMEN CIIAIOB U
UCTOJb30BAHUEM DPA3/IaTOYHOrO MaTepuana MpH MPOBEACHUH KOPOTKHX JHUCKycCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTACIbHBIX TEMATHK 10 JUCLUTUIMHE.

11.2. Meroauyeckue ykazaHus s 00ydJaromuXxcs [0 y4acTHIO B CEMUHapax

OCHOBHOH TIeNTBIO TSI 00YYAIOMIETOCs SIBJISIETCS CUCTeMaTH3aIus U 00001IeHne 3HaHUI
Mo wW3y4yaeMoW Teme, pasaeny, (GOpMUPOBaHHWE YMEHHUS paboTaTh C JOMOJHUTEIHHBIMU
HUCTOYHUKAMU HWH(OPMAIH, COMOCTABIATh M CPAaBHUBATH TOYKH 3pPEHUS, KOHCIEKTUPOBATH
MPOYUTAHHOE, BBHICKA3bIBaTh CBOIO TOYKY 3peHUs U T.. B coOTBETCTBUM C Beayleu
TUIAKTHYECKON IIENIbI0 COJEpKAaHUEM CEMHHAPCKUX 3aHSATUH SIBISIOTCS Yy3J0BBIe, Hamboliee
TPYIOHBIC JUISI TIOHUMAHUS M YCBOEHHUS TEMbI, Pa3ienbl TUCHUIUIMHBL Crenudukoil TaHHOMI
(OpMBI 3aHATUH SBISETCS COBMECTHAs paboTa mpernogaBareis U 00yJaroIerocs HaJl pelieHueM
MOCTAaBIIEHHOW TMpOOJIEeMBI, a TOWCK BEPHOTO OTBETAa CTPOHWTCS HAa OCHOBE YepeIOBaHUS
WHIUBUYaJTbHON U KOJJIEKTUBHOU JEATEIBHOCTH.

[Tpu mOATOTOBKE K CEMUHAPCKOMY 3aHSATHUIO TI0 TEME MPOCTYIIAHHOM JIEKIIMA HEOOXOIUMO
03HAKOMHTHCSI C TUTAHOM €ro MPOBEICHUs, C TUTEPATypO M HAYYHBIMU ITyOJIMKAIUSIMH 110 TEMe
ceMHUHapa.

11.3. Meronuueckue yka3zaHHUs A OOyYalOMIMXCS MO TMPOXOXKIECHHIO MPAaKTUYECKUX
3aHATUN

[IpakTHdeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (hOpM OpraHM3anuu y4eOHOTO
npoliecca, 3aKII0YaoIasicsi B BBIMOJIHEHUH 00YYalOIUMHUCS 1101 PYKOBOJICTBOM IPETOAaBATEIS
KOMIUIEKCAa Y4YEeOHBIX 3aJaHMil C LEJIbI0 YCBOGHHUS HAayYHO-TEOPETUYECKHX OCHOB Y4eOHOM
JTUCLUUIUIMHBL, TPUOOPETEHHSI yMEHUN M HAaBBIKOB, OIBITA TBOPUECKOM JESITEIHHOCTH.



[{enpro MPAKTUYECKOTO 3aHITHS IS 00YYAOIIErocs SBISETCS MPUBUTHE O0YJArOIIUMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOU IESITENBHOCTH 10 U3Yy4aeMOU TUCUUILINHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOSHUHU 00YUYAIOIUMCS PAKTHYECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHHue, pacllupeHHe W JAeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJAAMH M METOIAMKAMHU HW3YYCHHUS KOHKPETHOW Yy4eOHOI
JIVCITATIIINHEI;

— BBIPpA0OTKAa CIOCOOHOCTH JIOTUYECKOTO OCMBICICHHUS TIOMYYEHHBIX 3HAHUW JUIS
BBITTIOJTHEHUS 3aJIaHMI;

— ofecrnieueHre palMOHAILHOTO COYETAaHUsl KOJJICKTUBHOW M WHAMBHIYyAIbHOU (Gopm
o0ydeHusl.

[IpakTuyeckre pabOTHI MPEACTABICHB B METOIMYECKUX yKa3zaHUsIX B cucteme LMS I'VAIL
OOmrast yacth pabOTHI Uil BCEX CTYACHTOB T'PYIMIIBI BBHIOJIHICTCS B JAUCIUIEHHOM Kiacce.
Otuer odopmiseTcs M 3arpykaeTcs B JUYHBIM KaOMHET CTyJEHTa OT4YeT IO
VMHJUBHlyaJIbHOMY BapUAHTY

11.4. Meronuueckue ykazaHHs 17151 00y4aroIuXcs 10 BBIOJIHEHHIO JIA0OPATOPHBIX paboT
B xone BbImomHeHHMs 1ab0OpaTOpPHBIX pabOT OOydYarOUIUiics NOJKEH YIIyOMTh W 3aKpEHHTh
3HAaHMS, IPAKTUYECKUE HABBIKHU, OBJIAJETh COBPEMEHHOM METOAUKON U TEXHUKOM IKCIIEPUMEHTA
B COOTBETCTBMM C KBAIM(UKALMOHHOM XapaKTePHCTUKOH oOyuaromierocs. Beimonnenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PaCYeTHO-aHAIUTHYECKOM
4aCTEH U KOHTPOJIbHBIX MEPOIPUATHMA.

Brimonnenue 1abopaTopHBIX pabOT OO0YYaromMMCS SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYEHHUs] JUCHMIUIMHBI, OINpeNeIsieMO yd4eOHBIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
00ecTeYrBaOIIUM pEIIeHUE CIEeTYIOIUX OCHOBHBIX 33a7]au 00y4aroIerocs:

— NpHOOpETeHHE HABBIKOB UCCIICAOBAHUS MIPOLIECCOB, SIBICHUH U 0OBEKTOB, H3y4aeMbIX
B PaMKax JJaHHOM JUCIHUILINHEI;

— 3aKpeIuvIeHue, pa3BUTHE U JIETAIM3allUs TEOPETHUECKUX 3HAHUH, MOJYYCHHBIX Ha
JCKIHSX;

— IOJIyuyeHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUILTUHE;

— NpHOOpETEeHHE HAaBBIKOB CAMOCTOSTENILHON pabOTHI € JIaOpaTOpHBIM 000PYAOBaHUEM
U mpudopamu.

3aianue ¥ TpeboBaHuUs K IPOBEICHUIO JTA00PATOPHBIX paboT

Jlabopamopnoe 3anamue — 00HA U3 OCHOBHBIX POPM OpeaHuzayuu yuebHo2o npoyecca,
HANpAasleHHas Ha MeopYecKoe YC8OEeHUe Meopemudeckux OCHO8 YUeOHOU OUCYUNTUHBL U
noxyYeHue npaKmuiecKux Hagblko8 UCCIe008aHUs Nymem NOCMAaHo8KuU, npogederus, 0opabomxu
U npeocmasienus pe3yibmamos IKCNepuUMeHma Hd OCHO8e NPAKMUYECKo20 UCNONb308AHUSA
PA3IUYHBIX  CPeOCcm8  (HAON00eHUs, U3MepeHUsl, KOHMPOJA, GbIYUCIUMENbHOU MeXHUKU),
npuodpemenUs Hagblk08 ONbIMA MEOPUECKOU OessMeNbHOCIU.

Lenv nabopamoprozo 3aHAMUAL — NPAKMUYECKOEe 0C80EHUe CTNYOEHMAMU COOEPHCAHUSL U
MemoOoN02UU UZYYAEMOU OUCYUNTUHBL NPU UCHOIbIOBAHUU CNEYUATbHBIX CPEOCM8.

OchosHblMu 3a0auamu 1a00PAMOPHBIX 3AHAMUL AGIAIOMCA: - NpuobpemeHue onvima
peuweHus: y4eOHo- UCcie008amenbCKux U peanrbHblX NPaKmuyeckux 3a0a4 Ha OCHO8e U3YYEHHO20
meopemuuecko2o Mmamepuaia, - npuobpemenue onvlma nPoseoeHUs IKCHepUMeHma, - 081a0eHue
HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUS 8 COOMEEMCMEYIOWell OMPAciu HAYKU, MeXHUKU U
MexXHoNIo2UY, - npuobpemenue YMeHUU U HABLIKOS IKCHIYAMAYUU MEXHUYECKUX Cpeocms u
000py008aHus; - popmuposarue ymeHui 0opabomku pe3yibmamos nPpo8eodeHHbIX UCCIe008aAHUT,




-aHanu3 u 00cysHcoenue NONYUeHHbIX Pe3yIbmamos u QOpMyIuposanue 8bl80008, - 8blpabomKa
CHOCOOHOCTU I02UYECKO20 OCMbICIIeHUS CAMOCMOAMENbHO NOLYYEHHbIX 3HAHUL, - obecneyeHue
PAYUOHATILHO2O COYEeMAaHUs KONeKMUBHOU U UHOUBUOYANbHOU (OPMOLL OYYeHUs.

OchosHblMU  pyHKYUAMU 1AOOPAMOPHBIX 3AHAMUL AGNAIOMCA: - NO3HABAMENbHAS, -
Pazeusarowas; 0CNUMamenbHas.

Ilo xapakmepy 6bINOIHAEMBIX CMYOEHMAMU 3A0AHUL 1aDOPAMOpPHble  3AHAMUSL
noopa30esitomcsL:

- Ha O3HAKOMUMeENbHbLE, NPOBOOUMbIE C YEblo 3aKPENnieHUs U KOHKPemU3ayuu u3y4eHHo20
meopemu4ecko2o0 Mamepuaid; - aHaiumuyeckue, cmassaujue ceoell Yeivblo NOoJyYeHue HOBOU
ungopmayuu Ha ocHose PoOPMANTUZ0BAHHBIX MEMOO08, - MEOPUECKUe, C8A3AHHbIE C NONYYeHUeM
HOB01L UHGhopMayuy nymem camocmosamenbHo 8blOPAHHBIX NOOX0008 K PEUEeHUIO 3A0ay.

Dopmel opeanuzayuu 1a60pAMOPHBIX 3AHAMUL ONPeOeNAIOMcsa 8 COOMEEMCMEUU CO
cneyuguueckumu  0COOEHHOCMAMU  YUeOHOU OUCYUNTUHBL, YelaMU OOVUeHUs U MO2ym
npeocmaenames CcoOOU: - peuleHue MUnoevlX U CUMYAYUOHHLIX 3a0a4; - NpoGedeHuUe
IKCHEPUMEHMA; 3aHAMUSA NO MOOETUPOBAHUIO PeaNbHblX 3a0aU, - Uposoe NpPOeKmuposanue, -
8ble30Hble 3aHAMUS (HA NPOU3BOOCMBO, 8 OPeaHU3AYUU cepvl ycaye, yupexcoeHus u op.);, -
3aHAMUA-KOHKYPCbl.  Memoouka 3auamus modxcem Oblmb  pA3IUYHOU, BAHCHO, UMOObL
docmueanacs 0owas OUOAKMuUYecKas yeib.

Jlabopamopnvle 3anuamus npooOAMcs Nocie YmeHus JeKyull, 0arowux meopemuyecKue
OCHOBbl 07151 UX 8bINONHEHUs. [[onycKkaemcs 8binoaHeHue 1a00pamopHbIX 3aHAMUL 00 NPOYMeHUs
JIeKYUutl ¢ yeavlo 0Onecdenus UyyeHus meopemuyecKkoz0 Mamepuaia npu HAIduu OnuUcaHuil
pabom, GKIIOUAIOWUX HEOOXOOUMble MeOpemuyecKue C8e0eHUsl Ul CCbLIKU HA KOHKpemHbvle
YuebOHbvle U30aHUS, cooepucaujue Imu C8e0eHUs.

Ocnosanuem 01 nposeoeHus 1aOOPAMOPHbIX 3AHAMUN NO OUCYUNIUHE AGTAIOMCA: -
npocpamma yueoHou OUCYUNIUHBL, - PACNUCAHUE YHeOHbIX 3aHAMUI.

Jlabopamopnule 3aHAMUA O0NHCHBL NPOBOOUMBCS 8 CNEYUATUSUPOBAHHBIX 1AOOPAMOPUSIX,
COOMBEMCMBYIOWUX  CAHUMNMAPHO-CUSUCHUYECKUM HOPMAM, mpebosanHuam 6e3onachocmu u
MEeXHUYeCKoU Icmemuxe.

Konuuecmeo 0060py008anusix 1ab60pamopHulx mMecm OO0ANCHO OblmMb HeoOX0OUMbIM O
docmudiceHuss NOCMAGIeHHbIX Yeell 00yYeHUs U 00CMAmMoOYHbIM 01 obecneyenus o00yyaembim
VC08ULL KOMPOPMHOCMU.

Bo epemsa nabopamopuvix 3aHamuil 00NHCHbL COONI00AMbCA NOPAOOK U OUCYUNIUHA 8
€cOOMBemcmaul ¢ NPAsUIAMU NOJIb308AHUA OAHHOU 1AOOPAMOPUL.

Mamepuanvhoe obecneuenue O00IHCHO COOMBEMCMBOBAMb COBPEMEHHOMY YPOBHIO
npoeedenUs IKCNePUMeHmMa 6 OAGHHOL OMPACIU HAYKU U MEeXHUKU.

Jlabopamopuvie 3anamus 00NJCHbL Oblmb 0bOecneyeHvl 8 O0O0CMAMOYHOM O0OBeme
HeoOX00UMbIMU —~ MEeMOOUYECKUMU — MAMepUuanamu, BKIOYarWuMy 8 cebs  KOMNJIeKm
MemooudecKux yKa3anuil K Yyukuy 1aoopamopusix pabom no oannoul oucyuniure. Memoouueckue
VKA3auus K 1a60pamopHotl pabome CryxHcam pykogooCcmeom 0iisi npenooasameneti U CmyoeHmos.

Ionnomouuss u omeemcmeeHHOCMb  NPOGheccopCcKO-npenodasamenbckozo Cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aHU3Yemcsl 1a060pamopHoe 3auamue:

3asedyrowuii kaghedpoii necem omeemcmeeHHOCMb 3a Hadlexcaujee GYHKYUOHUPOsaHUe
nabopamopuu u kadpogoe obecneuerue 1aO0PAMOPHbIX 3AHAMUIL.

Ilpenooasamens, Komopomy nopyueno Hpoeedenue YuKia J1aOOpamopHbiX 3aHAMUL,
Hecem OmMBemCcmeeHHOCMb 3d CB0EBPEMEHHYI0 N00ayuy 3ds60K HA MAMEPUaibHoe U Kaoposoe
obecneuenue 3aHAMUL, A MAK}CE 34 OPAHUIAYUIO VKA3AHHLIX 3AHAMUL 8 COOMEEMCMEUU C
MpeboBanUAMY  OeliCEYIOWUX HOPMAMUBHBIX OOKYMEHMO8, OMHOCAWUXCA K COOEPHCAHUIO
3aHAMULL U MemoouKe ux npoeeoeHUs.

Ilpenooasamens umeem npago onpeoensimv cooepicanue aabopamopHuix pabom,
8bIOUPAMb Memoobl U CPeOCmed NposedeHUs 1a00pamopHbIX UCCIe008aAHUl, HaAUubolee NOIHO
omeeuaroujue ux 0cO6eHHOCMAM U obecneyusaloujue 8blCOKoe Kauecmaso yuebHo2o npoyecca.



Ilpenooasamens gopmupyem pybdexcuvie U UmMo2o8bie pe3yibmamsl (peumuHeu)
cmyoeHma no pe3yibmamam 6blNOIHEHUs 1A00PAMOPHLIX pabom.

Ilpasa, omeéemcmeenHocms U 00A3aHHOCMU CMYOeHMA.

Ha nabopamopHnom 3anamuu cmyoenm umeem npaso 3adasamv npenooasamento u (Uiu)
3asedyrowemy aabopamopuerl 0NPOCvl N0 COOEPHCAHUIO U MEMOOUKe BbINOIHEHUs pabomyl U
mpebosams omeema no cywecmeay oopawenus. Omsem npenooasameinsi 00JHCeH obecneyusams
8bINOJIHEHUE CMYOEHMOM pabomsl 8 meyeHue 3aHAmuUsA 68 NOJHOM 00beme U C HAONeHCAUJUM
KayecmeoMm, 02080PEHHbIM 8 MEMOOUUECKUX YKAZAHUAX NO NPOBEOEHUI0 1aDOpamopHuIX pabom.

Cmyoenm umeem npaso Ha 6bINOIHEHUe 1aOO0PaAMOpHOl padbomvl No OPUSUHATLHOU
MemoouKe ¢ co2nacus npenooasamess u noo e20 HAO030poM - npu 06e3yClo8HOM COONOOeHUU
mpebosanutli 6e30nacHoCmi.

Cmyoenm umeem npaso 6bINOAHUMb J1AOOPAMOPHYIO pabOmy, HNPONYWEHHVIO NO
V8adcumenbHoll npuyuHe, 8 Yachl, CO2NACOBAHHbIE C NPEN00asameeM.

Cmyoenm o00sa3an npubvime Ha 1A60PAMOPHOE 3AHAMUE BOBPEMs, YCMAHOBIEHHOe
pacnucanuem, u ¢ He0OX00UMOU npedsapumebHol no02omoeKol. K evinonnenuro iabopamopHot
pabomsl OONYCKAIOMCsL CHYOeHmbl, NOOmMEepousuiue 20MoBHOCHb 6 00beMe MmpebosaHull,
cooepIHcayuxcs 8 Memooudeckux YKa3aHusax K 1abopamopHou pabome u (uiu) 6 YCMHbIX
npeosapumenvHulX  YKa3auuax npenooagamens. Jlabopamopuoe 3amamue coCmoum  u3
CeOYIOWUX dNIeMEeHMO8: 8600HAs YACMb, OCHOBHAS U 3AKII0UUMENbHA.

Beoounas uacmws obecneuusaem no02omosKy cmyoeHmos K blNOJHEeHUI0 3a0anHutl pabomul.
B ee cocmae eéxoosam: - ¢hopmynupoeka memvl, yeau u 3a0ay 3amAmus, 0060CHOBAHUE €20
3HAYUMOCIU 8 NPOPDECCUOHANLHOU NOO20MOBKE CMYOEHMO8, - U3LONCEHUEe MeopemuyecKux
0CHO8 pabomuvl, -XapaKmepucmuka cocmasa u ocobeHHocmen 3a0anuti pabomul U 0ObACHEHUE
Memo0o08 (cnocobos, npuemos) Ux 6bINOIHEHUs, - XapaKkmepucmuka mpeoo8anull K pe3yibmamy
pabomol; - UHCIMPYKMANC NO MeXHUKe Oe30nacHOCmuy npu IKCHIYAMAyUU MmexHU4ecKux cpeocms;
- npoeepKka 20MOBHOCMU CMYOEHMO8 GbINOIHAMb 3A0AHUSL pabomul, - YKA3AHUA NO
CAMOKOHMPOTIIO Pe3YIbMamos blNOIHEeHUSA 3A0aAHUL CIYOeHmMami.

OchosHas yacme 6KaOUaem NPoyecc 8bINOIHEeHUs 1a00PaAmopHoU pabomsl, 0opmieHuUe
omuema u ezo sawumy. OHA MOdHCem CONPOBOHCOAMbCA OONOTHUMETLHBIMU PA3LACHEHUAMU NO
X00y pabomuwl, ycmpaHeHuem mpyOHOcmetl npu ee blNOJIHEHUU, MEKYUWUM KOHMPOJLEM U OYeHKOU
Pe3yIbmamos OmoeibHbIX CMy0eHmo8, OMEemamu Ha 60npocyl CMyo0enmos. Bozmooicno npobroe
8bINONIHEeHUE 3a0aHUs(Ull) N0O PYKOBOOCMBOM NPenooasamelis.

3akaroyumenvHas 4acms cooepicum: - noogedenue 0OWUX Umo208 3aHAMUL; - OYEHKY
pe3yIbmamos pabomuvl OMOENbHbIX CIMYOEHMOos, - OMEembl Ha 6ONPOCHI CMYOEHMO8, - 8blOAY)
peKomeHOayuti no YCMpameHuio npobenos 8 cucmeme 3HAHUL U YMEHUL CMyOeHmos, no
VIYYUWEHUIO pe3YIbmamos pabomvl, - cOOp Omuyemos cmyoeHmos O/ NPOGEPKU, U3N0NHCEHUE
c8e0eHUll, Kacarowuxcs no020mMosKU K 8bINOJHEHUIO cledyrouel pabomul.

Bsoonas u 3axnouumenvHas uacmu 1a00pamopHo20 3aHAMUsL BPOBOOAMCA (PPOHMANLHO.
OcnosHas wacms MOdACem GbINOIHAMbCA UHOUBUOYATLHO UU KOJLIEKMUBHO (8 3a8UCUMOCTU OM
@opmbl opeanuzayuu 3aHAMUL).

Crpykrypa u hopma oTuera o 1abopaTopHoOit padboTe

B x00e nabopamopnuvix 3auamuii cmyoenmul 6e0ym HeoOXoo0umble 3anuci, coOCmMasiaom
(no mpeboganuto npenooasameris) umo2o8bvill NUCbMeHHbld omyuem. Ha nepgom 3anamuu yuxia
nabopamopueix pabom npenoodasamenb O0AHCEH OAMb KOHKPEMHble YKA3ZAHUA NO COCMABLEHUIO
u ogopmrenuro omuemos c yeavlo obecneyeHus eounoodpaszus. B 3asucumocmu om
ocobenHocmell Yukia 1adOopamopHbiX 3aHAMUL OMYyem COCMABIAemcs KaAXCObIM CMYOeHmMOoM
UHOUBUOYATILHO, TUOO 00WULL omyem - n002pYnnol uz 2-3 cmyoenmos.

TpeGoBanwus k 0hOpPMIICHUIO OTUYETA O JIAOOPATOPHOI paboTe

Ilo oxonuanuu nabopamopHou pabomuvl cmyoeHmvl 0053aHbI NPEOCMABUMb OMYem
npenooagamenio 01 NposepKu ¢ nociedyroueli sauumo. Ilo coenacosanuio c npenooagamenem
odonyckaemcs npedcmasienue K 3awume omuema o J1aOOpamopHol pabome 80 6pems
cnedyrwezo 1a60pamopHo20  3aHAMUA  UIU 6 UHOUBUOVATbHbIE CPOKU, 02080PEHHblE C




npenooagamenem. J{onyckaemcs no co2idaco8anuro ¢ npenooasamenem npeocmasisims omuem o
nabopamopnol pabome 8 31eKMpoOHHOM 8ude. B konye n1abopamopHozo 3auamus npenooasamens
oyeHugaem pabomy cmyoenma nymem npogepKu omuema u (Unu) e2o 3awumol (cobece008aHus).

Cmyoenm Hecem omeemcmeeHHOCb:

- 3a nPonycK 1a60pamopHO20 3aHAMUSA NO HEYBAHCUMENbHOU NPUYUHE,

- Henoo20moeGeHHOCMb K 1a00pamopHou pabome;

- Hec80es8peMeHHYI0 cOauy omuemos o 1ab0pamopHou pabome u ux 3auumy,

- nopuy umMywecmed u HaneceHue MamepuaibHo2o0 yujepoa iabopamopuu

Kpumepusamu oyenxu codepcanusi 1a60pamopro2o 3auamus AGNAI0MCA.

- coomeemcmeue memvl U COOEPHCAHUS 3AHAMUA NPOZpaAMME  OUCYUNTUHDI,
MmemMamuyeckomy

- 4emKoCmb, ICHOCMb Yeau U 3a0ay 3aHAMuUs;

- opeaHuyeckoe eOUHCMEo meopuu U NPAKMuKU Npu peueHuy KOHKpemHuix 3a0ay;

- MOYHOCTb U 00CMOBEPHOCHb NPUBEOEHHOU UHDOpMAayULL;

- ompasicenue co8PEMeHH020 YPOBHS PA38UMUS HAYKU, NPOU3BOOCMEA, MEXHUKU,

- npogheccuoHanbHasA HANPABIEHHOCNb 3AHAMUSL,

- CO2/IACOBAHHOCMb 3A0AHULL C COOEepIHCaHUueM Opyaux @opm ayoumopHou u
CamocmosamenvbHol pabomul CMyO0eHmos,

- peanuzayus GHympu npeoMemubvlx U Mexdc NPeoOMemHbiX ces3ell

Metoandeckue yka3aHus Mo MPOXOXKACHUIO Ja00paTOPHBIX padOT MMEIOTCS B M3IaHHOM
BUZC, a TaKkXke B BHJIE DICKTPOHHBIX pecypcoB Oubmuoreku I['YAIL, cucrempr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Meroanueckue yka3zaHus A5 00y4yaroUIMXcs 0 MPOXOKACHUIO CaMOCTOSATEIbHON
paboThI

B Xoz1e BBINOJIHEHUS! CaMOCTOSTENbHOM PabOoThl, 0OYYaIOUINIiCS BBIOTHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE INPENoAaBatTelis, HO 0e3 ero HemocpeACTBEHHOTO
y4acTHsL.

Jns oOyuarommxcst mo 3aoyHoi (opme OOy4deHHs, CaMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B CE0SI KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENIBHON paboThl, y oOywarorierocs Gopmupyercs
1esiecoodpa3Hoe MmIaHUPOBaHKE pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHM M CHCTEMAaTH3allMd NPUOOPETAaeMbIX 3HAHHWM, OOecredrBaeT BBICOKHIMA
YPOBEHb YCIEBAaEMOCTH B MEpUOJ OOyYeHHUs, TOMOTaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATIBHOTO YPOBHSI.

MertoanyeckuMu ~ MaTepuallaMHd,  HAMpaBISAIONIMMU  CaMOCTOSTENIbHYIO  paboTy
00yYaOIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIUILIIHHE;

— METOJUYECKUE YKa3aHHUs MO BBINOJHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMe 00yUeHus).

CaMocTtosiTennbHasi paboTa CTYACHTaMH BBINIOJHACTCS C WCIOIB30BAaHUEM NPE3CHTAUU K
JEKIUSM, METOUYECKHX Tocoowmii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?id=8649), y4eOHUKOB CIHCKa TUTEPATyphl, PeCypCcoB
WuTepHeT JaHHOTO MOTYJIst

11.6. Meroauyeckne ykazaHHs I OOYYAIOUIUXCSA IO TPOXOXKIACHUIO TEKYILIEro
KOHTPOJIS yCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyecTBAa 3HAHUM
00y4aromuxcs, OCYIIECTBISIEMOTO B TEUEHHUE CEMECTpa C IIeNbI0 OLECHUBAHUS XO/1a OCBOCHUS
JUCLUIUINHBL.



11.7. Meroanyeckue yka3aHus sl 00y4JarOMIUXCs IO MPOXOKACHUIO TPOMEKYTOUHOMN
aTTeCTallUH.

[IpomexxyTounass  arrectanusi  OOydyalOIIMXCsl — NpPEAyCMaTpuUBaeT  OLIEHHBAHUE
MIPOMEKYTOUYHBIX ¥ OKOHYATEJIBHBIX PE3yJNbTAaTOB 00ydeHus no aucuuruinHe. OHa BKIIOYAET B
ceost:

— 9K3aMeH — (popMa OLICHKH 3HaHUH, TOTYYCHHBIX 00YyYalOUIMMCS B IPOLIECCE U3YyUCHHS
BCEH AMCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATENBHOM paboThl, CHOCOOHOCTH MPUMEHSTD
UX Ui peIICHUS TPaKTHUYECKUX 3ajad. ODK3aMeH, KaK MpPaBHUJIO, MPOBOAMTCS B IEPHOA
HK3aMEHAIIMOHHON CecCHU M 3aBEpIIAeTCs aTTECTAIMOHHOW OIIEHKOH «OTIMYHOY», «XOPOIIO»,
«y/IOBJIIETBOPUTEIHHO», «HEYIOBIECTBOPUTEIHHO.

— 3auyeT — 3To (hopMa OLEHKU 3HAHUM, MOTyYECHHBIX OOYYaIOUIMMCS B XOJ€ M3yUCHHS
y4eOHOH AUCIUIUTUHBI B LIEJIOM HJIM IPOMEXKYTOUHas (110 OKOHYaHUHU CEMECTpa) OLEHKA 3HAHHUH
00y4aromuMcs TI0 OTIENbHBIM pa3ziefiaM JUCHUILUIUHBI C aTTECTAllMOHHON OLIEHKOM «3a4TEeHO»
WIN «HE 3a4TECHO».

— muddepeHIUpOBaHHBI 3a4eT — OTO QopMa OICHKHM 3HAHHWHA, TOTYyYECHHBIX
00yYaromuMcs MpH U3YYEHUHU TUCIHMIUIMHBI, IPU BBITOJHEHUH KYypPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEI0BATEIBCKUX PabOT U MPOXOKACHNUHU MPAKTHK C aTTECTAMOHHON OLIEHKOM
«OTIIUYHOY, «XOPOILO», «yTOBIECTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHOM.

Cucmema oyeHoK npu nNposeoeHUU NPOMENUCYMOUHOU aAMmmecmayuy OoCyujeCmeisiemcs 6

coomgemcmeuu ¢ mpedoganuamu Ilonoxcenui «O mexkywem Kowmpone Ycnesaemocmu u
npomexcymounou ammecmayuu cmyoeumos I'VAII, obyuarowuxca no npozcpammvl Gvlcuieco
oopazosanusy u «O MOOYIbHO-PEUMUH2080L CUCmeMe OYeHKU Kavecmeda yY4eOHOU pabomvl
cmyoenmog 6 I'VAIIy.
IIpomedicymounas ammecmayus npo8oOUMCs Ol OYEHUBAHUSL NPOMENHCYMOUHBIX Pe3YIbmamos
00yueHUss 8 Mom cayuae, Ko20d OUCYUNIUHA U3VHAEMC S HECKObKO Nepuo0os 00yYeHus, u npu
IMOM ee uzyueHue He 3a6epuleHo, U yYYeOHblll niaH 006pa308amenbHol NPOSPAMMbL, GKII0OUAIOUULL
O0aHHYI0  OUCYUNIUHY,  NPeOyCMampuedaem  NpPOBeOeHUe  HECKOAbKUX — NPOMENCYMOUHbIX
ammecmayuil.
IIpomedcymounas ammecmayusi npo8OOUMCs Ol OYEHUBAHUS OKOHYAMENbHBIX Pe3)Ibmamos
00yueHUss 8 MoM cryyae, K020a uU3yyeHue OUCYUNIUHbL 3A6EPULEHO, U OKOHUAMENbHAS OYeHKA NOo
oucyuniune B6bICMAGIAemcs 6 KOHye usyuyeHusi oucyuniunvl. OKoHYamenvbHAs OYeHKAa No
QUCYUNIUHE Paccyumuleaemcs KaKk OYeHKa NOCieOHe20 CeMecmpa U YKa3vbl8aemcs 8 NPULOHCeHUU
K 0OKyMeHmy 06 00pa308anuu u 0 K8AIUpUKayuu.
IIpu peanuszayuu mooynei 0onycKkaemcs ammecmayus no Mooyuo 8 yeiom (be3 niaHupoaHus.
KAKou-160 Gopmbl NpomMencymoyHou ammecmayuy 01 KaxHco020 KOMHOHEHMA MO0y
0mMOeNbHO) CO2NACHO YYEOHOMY NIAHY.
Pe3zynomamuer npomesicymounoti ammecmayuu 00yUAIOWUXCA, A MAKHCE NPEONONHCEHUSL NO
NOBbIUEHUIO KAYyecmea Ux HNOO20MOBKU 6bIHOCAMCA HA 00cyxcoeHue 3acedanuti Kageop,
cosewjanuli  0ekamos, YueHnvix cosemos ¢haxyrememos, ¢uiuaros u Yuenozo coeema
YVHUBepcumema.
HeyoosnemseopumenvbHvle pe3yibmamvl NPOMENCYMOUHOU ammecmayuu o00yuaoue2ocs no
OOHOU UMU HECKONbKUM — OUCYUNTUHAM  (MOOYIAM, NPAKMUKAM) UIU  HENpOXOodiCOeHUe
NPOMENCYMOYHOU —ammecmayuu  (HeAeKa) Npu  OMCYMCMBUU  VBAHCUMENbHbIX — NPUYUH
NPUSHATOMCA AKAOEMUYECKOU 3A00IHCEHHOCIbIO.
IlocnedosamenbHocmy npoGedeHUs. NPOMENCYMOYHOU AMMecmayuu.

e [IpenomaBatenp HE MEHEE YeM 3a TPH JHS 10 MPOBEICHUS MPOMEKYTOUYHOU aTTeCTallun

nH(pOpPMUPYET OOYYAIOIIUXCS O CIOcOo0e MPOBEASHUS MPOMEXKYTOUHOW arTecTanmuu (K



NPUMEpPY, CCBUIKY Ha OHJIAWH-KOH(EPEHUUIO Uil MPOBEACHUS MPOMEKYTOUHOM
aTTecTaluu o0y4aroImuxcs), Ha3HAYCHUE ayAUTOPHUH.

[IpenoaBaTens 3apaHee 3arpyaeT BapuaHThI 33JaHUH IS TPYNIIBI B IMYHBIE KAOMHETHI
(pro.guap.ru)

Hpeno;[aBaTenb, HCIOJIb3YySA  OK3aMCHAIIMOHHLIC GI/IJICTI:I, MpOBOAUT ATTCCTALIUIO
o0yJaromuxcst

[IpenogaBaTens GopMHUPYET UTOTOBBIE PE3YIBTATH IPOMEKYTOUHOM aTTECTAIIHH.



Jluct BHECEHUsI U3MEHEHUH B pabouylo MPOrpaMMy JUCHUTUTHHBL

[ata BHEceHUs
W3MCHEHHH U
JIOTIOJTHEHUH.

IToamnuce
BHECIIIETO
HW3MCHCHMS

ConepskaHve U3BMEHEHUM U TOTOTHEHUIN

Hata u No

MIPOTOKOJIA
3aceaHus
Kadeapsl

IToamnuce
3aB.
kaenpoit




