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1. HAUMEHOBAHMUE U IEJIb OCBOEHUA JUCHUIIJIMHBI (MOAY JIS).

VYuebnas aucuuiuinHa «CHUCTEMBI  UCKYCCTBEHHOTO  MHTEIIEKTa»  HM3y4aeTcs
0o0yJaroIlMMuCs, OCBAaMBAIOLIMMKU 0Opa3oBaTelibHyl0 mporpammy «Pekimama U cBsi3u ¢
OOLIECTBEHHOCTBIO B CUCTEME TOCYJApPCTBEHHOTO M MYHHUIUNAIBHOTO YIPaBICHUS» B
coorBeTcTBUM ¢ DenepasbHbIM roCylapCTBEHHBIM OOPa30BaTEbHBIM CTaHJIAPTOM BBICILETO
oOpazoBanusi — OakajaBpuar 1o HampapieHuto noarotoBku 42.03.01 Pexnama u cBsizu ¢
0O0I11eCTBEHHOCTbIO, YTBEPXIEHHBIM IIpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku PO or
08.06.2017 r. Ne 512 (®I'OC BO 3++).

VYuebnas nucuumivHa «CUCTEMBbl HCKYCCTBEHHOI'O MHTEIUIEKTa» SIBJIAETCS OOHON M3
BXHEHMIINX IUCHUIUIMH B CTPYKTYPE COLIMAIbHO-TYMaHUTAPHOIO 3HAHUS.

Ilesm ocBOeHMs] AMCHMILVIMHBI: 3HAKOMCTBO C OCHOBAMU HAyKHM O JIQHHBIX H
NPUHIUIAMUA pabOThl MCKYCCTBEHHOT'O MHTEIJIEKTa MpPU pEIIeHUH 3a7ad MpodhecCHOHAIbHON
NESITEeIbHOCTH, aHalM3a M MHTEpIpeTalud  pPe3yJbTaTOB  HAay4yHBIX  HCCIEJI0BaHMH,
IIPEJICTaBICHUS HAYUHBIX PE3YyJIbTaTOB.

3aga4yu AUCHMILVINHBI:

- U3y4YEHHE MO NPE/CTABIICHUS 3HAHUN B UHTEJUIEKTYalIbHbIX CUCTEMAX;

- paclIupeHHe CUCTEMATU3UPOBAaHHBIX 3HAHUI B 00J7aCTU UCKYCCTBEHHOI'O MHTEJUIEKTA
JUIsE 00ecrieYeHus BO3MOXKHOCTH HCIIONIb30BaTh 3HAHHE COBPEMEHHBIX CHCTEM IPH PELICHUU
00pa30BaTeNbHBIX U MTPOPECCHOHATBHBIX 3a/1a4;

- obecrieueHue ycaoBUH AJIs aKTUBU3ALMH [IO3HABATEIbHOU 1€ATEIbHOCTH CTYJEHTOB U
(GopMUpOBaHHE Y HHMX OIBITa HCIOJIb30BAaHUS METOJIOB MCKYCCTBEHHOIO WHTEIJIEKTAa B XOJ€
pelleHHs MpakTUYEeCKUX 3aJad W CTUMYJIMPOBAaHHE MCCIIEN0BATEIbCKOW JESATEIbHOCTH
CTYJEHTOB B IIPOLIECCE OCBOEHUS AUCLUILINHBI.

N3ydyenne y4yeOHOM JMCUMIUIMHBI HallpaBJI€HO Ha IOJATOTOBKY OOydYaroIUXCs K
OCYILECTBIICHUIO JEATEIBHOCTH IO MPOJBUKEHUIO M PACHPOCTPAHEHUIO NMPOIYKIHUU CPEICTB
MaccoBOM HMH(pOpPMAlMM U OCYIIECTBIEHHUIO YIpaBleHHUs HH(OPMALMOHHBIMU pecypcamMu B
COOTBETCTBUM € MPOPECCHOHATBHBIMY CTaHIapTaMU:

«CrenuanucT 1Mo MpPOJBUKEHUIO M PaclpOCTPAHEHHUIO MPOAYKIUU CPEICTB MACCOBOM
UHpOpMaLUNY, YTBEPXKAECH NPHUKa30M MUHUCTEpPCTBA TPY/la U COLManbHOM 3amuTsl Poccuiickoi
®enepanun ot 4 aBrycra 2014 r. Ne 535H 1 BbINOJIHEHHIO 0000IIEHHONW TPYJAOBOM (PyHKIMU -
opranu3aius npojasrkenus npoaykuuu CMU (ko B);

«Crnenuanuct 1Mo  MHQOpPMAIMOHHBIM  pecypcaM»,  YTBEPKAEH  IPHUKA30M
MunucTepcTBOM Tpyzna U couuanbHou 3amuTel Poccuiickon ®@enepanuu ot 19 urons 2022 r. Ne
420H ¥ BBHINOJIHEHHIO OOOOIIEHHOW TPYAOBON (YHKIUHU - yIpaBieHHE HH()OPMALMOHHBIMU
pecypcamu (kox C).

2. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA 11O JUCHUIIJIMHE (MOYJIIO),
COOTHECEHHBIE C INIAHUPYEMbIMH PE3YJIbTAMUA OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI.

B pesynbTare ocBOeHHS TUCHUIUIMHBI 00ydaromuecs: JOJKHBI OBIa/I€Th CIEAYIOUUMU
KOMIIETEHIUSIMHU:

IIK-5 - Crioco0OeH BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIINX
B X0/i¢ NPOQecCHOHATBHON NEeATeNbHOCTH B 00JacTH MOAETMPOBAHMS M aHAIM3a CIOXKHBIX
€CTECTBEHHBIX U HCKYCCTBEHHBIX CUCTEM

® Kog
opMupyemasi
IInanupyemMble pe3yJbTaThl 00y4eHUSs pe3yabTara

KOMIETeHIUs oByaenus
ITK-5 OCHOBHBIE HAlpaBJICHUS pPAa3BUTUS UCCIECJOBaHUM B MK-5 — 31
Crioco0eH BBISIBUTH 00J7aCTH CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA.
€CTECTBEHHOHAYYHYIO 3pare  |CCTCCTBCHHOHAYUHYIO CYIIHOCTH mpo6iieM, BO3HUKAIONTUX
CYITHOCTB IIPOOIIeM, B Xoae Npo(ecCHOHANBHOW MHEATENEHOCTH B 00JacTH MK-5 — 32
BO3HHKAIOIUX B XO/€ MOJICTIMPOBAaHMS W aHAIM3a CIOXKHBIX ECTECTBCHHBIX H
npodeccroHaNbHOI CKYCCTBEHHBIX CHCTEM




JACATCIbHOCTU B obnactu BbISIBJIATD CCTCCTBCHHOHAYYHYHO  CYIIHOCTbH HpOGJ’ICM,

MOICIMPOBAHNA U aHAIN3a BO3HHUKAIOOIUX B XO0O€ HpO(beCCHOHaHBHOﬁ JCATCIBHOCTU B K-5 - V1
CJIOJKHBIX €CCTCCTBCHHBIX H o0nacTu MOJCIUPOBAHUA u aHaJn3a CJIIOKHBIX
MCKYCCTBEHHBIX CUCTEM YMeTh CCTCCTBCHHBIX N NCKYCCTBECHHBIX CUCTEM

MCII0JIE30BATh 3HAHNE OCHOBHBIX METOZOB HCKYCCTBEHHOTO
WHTEIUIeKTa B mocienyromeid  mpodeccmoHamsHOU | [TIK-5—- VY2
e TeIbHOCTH

HABBIKAMH BBISBICHHS €CTCCTBECHHOHAYYHOH CYIIHOCTH
MpoOjieM, BO3ZHUKAIOMAX B XOAe MNpodeccHoHaTbHON
NEeSITeNIbHOCTH B O0JIaCTH MOJCNUPOBAHUST W aHAU3a
Buiiajgers [CII0KHBIX €CTECTBEHHBIX U HCKYCCTBEHHBIX CHCTEM

[IK-5-Bl1

HAaBbIKAMU HCIIOJb30BaHUS 3HAHMS OCHOBHBIX METOJOB
MCKYCCTBEHHOTO HMHTEIIEKTa B nocnenytomei | I1K-5—B2
npodeccroHAIBHOM JeITeNbHOCTH

3. MECTO JUCHHUILUIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI.

b1.B.08 Cucrtembl HCKYCCTBEHHOTO HMHTEIUIEKTa SBJIAETCS AUCUUIUIMHOW YacTH
dbopMupyeMoOil ydacTHUKaMH O0Opa30BaTENIbHBIX OTHOIICHHWN bioka 1 ydeOHOro IUTaHa W
u3ydaercss 0O0y4yaroUIMMUCS BTOPOTO Kypca B YETBEPTOM CEMeCTpe O4YHOU (opMbI OOyueHUs
(TIOJTHBIN CPOK O0YYEHUS).

3.1. TpeGoBaHnus K MpeABaAPUTEIbLHON MOATOTOBKE 00YYAKOIIETOCH:

Tembr  guctumianHbl  «CUCTEMBI  MCKYCCTBEHHOTO  WHTEJUIEKTa»  CBSI3aHBI €
COOTBETCTBYIOIIIMMHU TE€MaMM JUCHUIUIMH. «MaTemMaTH4eCcKue METOJbl B pEKIIaM€ M CBA35X C
00IIECTBEHHOCTIO», «H(POpPMAIIMOHHBIE TEXHOJIOTHMH B PEKIAMHOW ACSITEILHOCTH», YTO
CIIOCOOCTBYET  COBEPIICHCTBOBAHMIO  KOMMYHUKATHBHBIX ~ yYMEHMH U  HaBBIKOB B
npohecCuOHaNBHOM NeSTeNbHOCTH.

3.2, Jucummiaunabl (MOAYJH) M NPAKTUKH, JJA KOTOPHIX OCBOeHHEe TaAHHOW
AUCHHIIMHBI (MOAYJIs1) HEOOX0AMMO KaK MpeamecTByoLee:

Pesynbrarel  ocBoeHus AUCHUIUIMHBI «CHCTEMBI HMCKYCCTBEHHOTO HMHTEJUICKTA
ABIISAIOTCS 0a30i1 17151 OCBOCHUS CIEAYIOIUX TUCIHUIUINH:  «TeneKkoMMyHHUKAIIMOHHBIE u
KOMIIBIOTEPHBIE TEXHOJIOTUU B PEKJIaME U CBS3AX C OOLIECTBEHHOCTHIO», «YIIpaBJIEHUE calToM
FOCYJapCTBEHHOTO M MYHHUUMIAIBHOTO YUpeKIeHUs», «/HHOBAllMOHHBIE TEXHOJOTMH B
peKJiaMe U CBSI3AX ¢ OOIIECTBEHHOCTHIO B TOCYIAPCTBEHHOM U MYHUIIUIIAIEHOM YIIPABICHUN).

Pa3BuTtre y 0Oydaromuxcsi HaBBIKOB MEXKIMYHOCTHOW KOMMYHHKAIUU U KYJIBTYpPbI
oOmieHust oOecreynBaeTCs MPOBEACHUEM JIEKIIMH M TPAKTUYECKUX 3aHSTHH, COJEpiKaHHe
KOTOPBIX pa3paboTaHO Ha OCHOBE pe3yNbTaTOB HAYYHBIX HCCIEIOBAHHUM, MPOBOJAUMBIX
WHCTUTYTOM, B TOM 4YHCJIE€ C Y4YE€TOM pPETrHOHAJIbHBIX OCOOEHHOCTEN NpoecCHOHATbHON
JeSITENIbHOCTH BBITYCKHUKOB M MOTpeOHOCTEN paboToaaTeneit.

4. OBBEM JIUCIMIIJIMHBI (MOAYJIAA) B 3AYETHbLIX EJWHUIAX C
YKA3AHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, BBIJIEJEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIHIUXCA C TIPEIIOJABATEJIEM (IIO BHIAM
YUYEBHBIX 3AHATU) © HA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIUXCS.

JlucumIuinHa Tpe/oaraeT u3ydeHue 3 TeM.
OO11ast TPYI0EMKOCTh JIUCIUILTAHBI COCTABISAET 2 3a4€THBIC eMUHUIIBI (72 Yaca).

Oo6masn B ToM unciie KOHTaKTHas padoTa ¢
®opma TPYAOEMKOCTh npenoaaBartejieM can. -
Ne cemecTp Kyp.pa6/
o0yueHust B JIEKIIUH | CEMUHAPBI, patoTaKOHTPOJISI
B 3.e. BCEro KOHTP.
yacax 3

pab
1 |Ounas 4 2 72 52 18 34 20 | 3auerc
OIICHKOI
2 OuHO-3a04Has 4 2 72 30 10 20 42 3auer ¢
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OILICHKOM
4 1 36 20 8 12 16
3 3aouHas 5 1 36 8 8 28 3auer c
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T1K-5-32
Tema 3 MK-5 V1
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OO06yueHue ¢ MoAKperieHHEM 8 [K-5-Y2
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MAIIMHHOTO 00y4YeHus ist paboThI ITK-5-Y2
¢ TaOJIMYHBIMH JAHHBIMHA TIK-5 B1




I1K-5-B2
[K-5 31
I1K-5-32
Tema 2 IK-5 VY1
CucTeMsl TIIy00KOT0 00yUeHHS 20 8 4 4 12 [IK-5-V2
I1K-5 B1
I1K-5-B2
I1K-5 31
I1K-5-32
Tema 3 IK-5VY1
OOyueHue ¢ OAKpeIUIeHHEM 22 6 2 4 16 ITK-5-Y2
I1K-5 B1
I1K-5-B2
3auer ¢ oneHKOI 10 4 4 6
Hroro 72 30 10 16 4 42
3aounas popma o0yueHusl.
KoHnTakTHas paborta
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4 cemecTp
ITK-5 31
Tema 1 3 I1K-5-32
BBezeHue B MCKyCCTBEHHBII
IMK-5VY1
MHTEJUIEKT U OCHOBHBIE METOJIbI 18 10 4 6 8 TK-5-Y2
MAIIUHHOTO 00Y4eHus U1 pabOoThI
6 [K-5 B1
¢ TaOJMYHBIMU JAHHBIMH K-5-B2
IIK-5 31
I1K-5-32
Tema 2 MK-5 V1
CucTeMbI TIIy00KOT0 00yUeHHS 18 10 4 6 8 IK-5-Y2
IK-5 B1
[1K-5-B2
Bcero 3a cemecTp 36 20 8 12 16
5 cemecTp
I1K-5 31
ITK-5-32
Tema 3 [K-5 V1
OO0yueHue ¢ MoAKpeIICHHEM 26 4 4 22 IIK-5-V2
IIK-5 B1
ITK-5-B2
3auer ¢ oeHKOI 10 4 4 6
Bcero 3a cemecTp 36 8 4 4 28
HTtoro 72 28 8 16 4 44

5. COAEP)KAHUE JUCUMILIMHBI (MOAY.JISI), CTPYKTYPUPOBAHHOE IO
TEMAM (PA3JAEJIAM).

Tema 1. BBegeHue B MCKYCCTBEHHBIN MHTEJJIEKT U OCHOBHbIE METOIbl MAIIIMHHOTO
00yuyeHus1 1Jis1 padoThl ¢ TAOJTUYHBIMU JAHHBIMH




OcHOBHBIE 33/1a4M CUCTEM HCKYCCTBEHHOTo MHTeulekTa. Kimaccudukarus, kmacrepuzanus
perpeccusi. THIBI MalIMHHOTO OOYYEHUS: C YUHUTENIEM, O€3 yYUTENsl, C YACTHYHBIM MPHUBICYCHUEM
yuutens, odyueHue ¢ moakperuieHueMm. Kiaccudukamms Ha mpumepe anropurma k-Ommkaimmx
coceneit (KNN) [OmnmumonansHO: bBeIcTpeiii TOMCK Onuxkalmmx coceneil.]. MeETpHUKU OIEHKH
kiaccuukanuu: moHota, TouHocth, F1, ROC, AUC. Banunannonnas u TectoBas Beioopka. Kpocc-
Banaanus. Pabora ¢ kaTeropwalibHBIMH Tpu3Hakamu. Perpeccus. MeTpUKH OIICHKH PErpecCHU:
MSE, MAE, R2 - koaddumment nerepmuHanuu. JIuHeiHas perpeccus, ITOJIMHOMHAIbHAS
perpeccus. [lepeoOydenue u perynspusais, rpedHeBas perpeccusi, LASSO, Elastic Net. JInnelinbie
Mojenu A Kinaccupukanuu. IleprentpoH, JorucTudecKas perpeccus, MOJHOCBA3HbIE HEHPOHHBIE
CeTH, CTOXaCTHYECKHMH TpaMeHTHBII CIycK ¥ O00paTHOE paclpoCTpaHEHHE TIpaJHEHTA.
Perynsapusanuss JUHEHHBIX Mojenel kiaaccubukanmuu. Kractepuszamms. k-means, k-means++,
DBSCAN, arinoMmepatuBHas KiacTepu3anusi. METpPUKH OLEHKH KJacTepu3aluu. AJITOpPUTMBI,
OCHOBaHHBIC Ha MPUMEHEHUY PEIIAIOIINX JIepeBbeB. Kputepuu paszneneHus y3ia: nHGOPMAIMOHHBIN
BBIMTPBII, KpuTepuid JkuHu. AHcamOJM penaoiiuX IepeBhEB: CIyYalHBIM JieC, TpaJueHTHBIN
Oyctunr. Meton omopubix BekTopoB. IIpsimas m oOpatHas 3amava. OmnpeneieHue OMOPHBIX
BEKTOpOB. Slmepubiii Tprok. HauBHblii OaifecoBckuii  kimaccupukarop. MeTonbl  OIEHKH
pacnpenenenus npusHakoB. EM-aaroputm Ha mpumepe cMecu rayccuan. MeTtoasl 6e3rpaaueHTHOR
ONTUMU3AINN: CITY9alHbIH MOKCK, hill climb, OT)KUT, TEHETUYECKHIA aTOPUTM.

Tema 2. Cucrembl ri1y00Koro o0yyeHus

Heiiponnsie cetn. OyHKIUM OMIMOKM HEHPOHHBIX ceTell W 00ydyeHHEe C MOMOIIBIO
o0paTHOTO pacmpocTpaHeHus rpaauenTa. [lonstiue 63T4a u smoxu. Padora ¢ n300pakeHus MU €
MOMOIIbIO0 HEUPOHHBIX ceTeill. CBepTouHbIe HelipoHHBIE ceTu. Onepannuu cBepToK, max-pooling.
[TommynsipHble apXWTEKTYyphl CBEPTOYHBIX HeHWpoHHBIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepunoe o0yuenue. O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
S3BIKOM C TIOMOIIBIO HEHPOHHBIX ceTell. BekTopHbIC TpencTaBiieHus s Tekcra: word2vec,
skipgram, CBOW, fasttext. Pexyppentnsie nHeliponnsie cetu, LSTM, GRU. Tpaucdopmepsl,
BERT, GPT.

Tema 3. O0yueHne ¢ mogKpenIeHnemM

[TonsiTus areHTta, cpeapl, COCTOSHUA, ACUCTBUM W Harpaabl. DyHKIUSA LIEHHOCTH
cocrossHust (Value function) um ¢Qynkuus kadectBa neictBus (Qfuntion). OnTumuszanus
CTpaTeruy ¢ MOMOIIbI0 MAaKCUMU3AMK (QYHKIIMNA IEHHOCTH U KadecTBa. Q-o0yuenue. [ mybokoe
obyuenne ¢ mnoakperuieHueMm. Deep Q-Networks, Actor-critic. Inst ypoBHS OSKCHEpTHBIIL:
REINFORCE, A2C, PPO, DDPG.

5.1. Ilnanbl ceMMHAPCKHUX, IPAKTHYECKHUX, JA00PATOPHBIX 3aHATHIA

JIP1.1 Metoabl padotrbl ¢ Tabdauunamu B Python. Arperanms m Bu3yaaM3anus
nannbix. [IpoBenenne nepBUYHOIO aHAJIN3A JAHHBIX.

enu: usyyenne MeTo0B paboThI ¢ TaHHBIMU B Python u mpoBeneHne nepBUYHOTO

aHaJIM3a JaHHBIX.

3anaHue.

3arpy3ute natacetr B pandas nmaradpeiim. BoiBeauTe oCHOBHBIE MapaMeTphl JaTacera.
Onpenenure, CKOJBKO B JaTaceTe CIIy4aeB OTCYTCTBUSA NpHU3HAKOB. Onpenenure, CKOJIbKO
IIPU3HAKOB SBJISIIOTCS KaTeropuajdbHbIMU. Busyanusupyiite pacnpeneseHue NpU3HAKOB I10
KJIaccaM. Busyannsupyiite 3aBUCHMOCTD MEXAY TPU3HAKAMU.

JIP1.2 Hcnoab3oBanue W cpaBHeHHe ajJroputMoB kKiaccupuxamum: KNN,
pemiaoye JepeBbest H MX aHCAMOJIH, JIOTUCTHYECKAsl perpeccus.

[enu: npuMeHeHNe U OIIEHKa allTOPUTMOB KJIaCCU(PUKALIUU.

3aganue.

Pazgenure patacer Ha oOydvaromuii ¥ BaJMIAIMOHHBIA C COXpaHEHHWEM TMPOIOPIIHIA
kiaccoB. Knaccudummpyiite Touku U3 qatacera ¢ moMoIibio anroputMoB kNN, moructuueckoit
perpeccun, CART, cnyuaiinoro neca, CatBoost. [Togbepure nydmime mapaMmeTpsl alrTOPUTMOB C
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MIOMOIIBIO BAIMJAIMOHHOM BbIOOpKH. CpaBHUTE BpeMsi pabOThI aJrOPUTMOB M 3aBUCUMOCTbH OT
npeao0paboOTKK TaHHBIX.

JIP1.3 Ucnosib30BaHne M OLEHKA aJropuTmMoB perpeccuu. Iloxdoop onTumaibHbIX
NnapaMeTpoB perpeccuu.

[enu: u3yyeHune anropuTMOB PETPECCUU.

3anaHue.

[IpumenuTe MeTo IMHEHHOW perpeccuu AJis pelleHus 3a1auu Ha natacere. JlobaBeTe B
JaTaceT MOJMHOMUANbHBIE pu3Haku. JloOaBisiiTe MpU3HAKY MOKA HE YBUAWTE MEepeoOydeHue
Ha BaMaanmoHHoM aaracere. [I[pumenure rpedneByro perpeccuto 1 LASSO, uToOb1 n36aBUTHCS
OT nIepeo0yUYeHHUS.

JIP1.4 Onrtumu3anuoHHble 3aga4d W uX pemeHus. Iloxdop rumepmapamerpos
AJrOpPUTMA ¢ NOMOIbLIO METOA0B ONITHMH3ALUH

Lenu: n3yyeHne alrOPUTMOB PEIICHHS] ONTHMU3AMOHHBIX 3a/1a4.

3agaHue.

1. OnTuMH3HpyHTE IIMHY MapHipyTa B 3ajaue KOMHBOSDKEpA C TIOMOIIBIO aITOPUTMOB
hill climb, oTxura u reHeTH4ECKOro aNropuT™Ma. BeiBeiuTe MOIYyYUBIIMICS TYTh U €r0 JJIUHY.

2. OnrtuMu3uMpyiTe runeprnapaMerpbl alropuTMa MallMHHOTO OO0y4yeHHs (Ha BbIOOD) C
MOMOIIbIO CIIy4alHOTO TMOWCKAa, MOUCKa Mo pemietke, anroputMma hill climb, renernueckoro
ITOpPHUTMA.

JIP2.1 Knaccudukanus uzodpakeHuii u tpancepHoe odydenue.

[enu: u3yyeHne METOI0B TITyOOKOTro 00yueHHs AJisi paboThI C U300paKEHUSIMU.

3anaHue.

3arpy3uTe JaTaceT U COo3JaiiTe UuTepaTop A MOJENU IIyOOKoro o0ydyeHus. 3arpy3uTe
npenoOyuennyto Ha ImageNet cBeprounyro ceth (AlexNet, VGG unu ResNet) u no0aBbpTe K
backbone nonHOCBSA3HBIN cioif 11 00yueHus. O0yunTe HEMPOHHYIO CETh HA, BU3YyaJM3UPOBaAB
rpadpuxk QyHKIMH TOTeph Ha oOydarolledl M BaluJalMOHHOM BbIOOpKe. Peannsyiite Momyib
NpUMEHEHHs HEMPOHHOM CeTH K JaHHBIM, IPOBEPHTE KaueCTBO 0O0yUYEHUs Ha TECTOBOM BBHIOOPKE.

JIP2.2 PaboTa ¢ TEeKCTAMM M UX BeKTOPHBIMH NPEACTABJICHUSMH.

enn: n3yyeHne Mojiesieid BEKTOPHOTO MPEICTABICHUS TEKCTOB.

3anaHue:

CkauaiiTe mpeno0yueHHbIe BeKTOpa ajisi ciioBapsi. C moMoIIbo Jr000ro kiaccudukaropa
mamuHHOro odOyuenus (kKNN, SVM, CatBoost) kmaccupuunupyiite TeKCTbl U3 JaTaceTa IO
cyMMe BeKTOpoB cioB. Knaccudunupyiite Tekctsl ¢ nomomisio LSTM cern.

JIP3.1 IIpumenenue Q-Networks 1Jis1 perieHUs1 IPOCTHIX OKPYKEHHUH.

Lenu: wu3ydyeHue mNpUMEHEHUs OOy4YeHHMs C TMOJAKpEIUIEHHEM JUIsl pelIeHuil 3amay
KOHTPOJIA.

3aganue:

OO6yunTe MPOCTYIO MOTHOCBA3HYI0 Q-ceTh /s pemenus okpyxeHust LunarLander.

6. IHEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA I
CAMOCTOSATEJIBHOU PABOTHI OBYUYAKOIIUXCSI ITO JUCIHUITJIMHE (MO4Y JIIO).

OaHMM U3 OCHOBHBIX BHJIOB JEATEIBHOCTH CTYJEHTA SBISETCS CaMOCTOSATEIbHAst
paboTa, KOTOpas BKJIIOYAeT B ceOsl U3yyeHHUE JIEKIIMOHHOTO MaTepHualia, ydeOHUKOB U y4eOHBIX
nocoOui, MepBOUCTOYHUKOB, TOJATOTOBKY COOOIEHHH, BBHICTYIJICHUS HA TPYIIOBBIX 3aHATHUSX,
BBIMIOJIHEHHE MPAKTHUECKUX 3alaHui. MeToIuKa caMOCTOSITeTbHOM pabOoThI MpeaBapUTEIbHO
pa3bsACHAETCS INPENOoAaBaTEeeM M B  IOCIEAYIOLIEM MOXET YTOYHSATHCS C  Y4ETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEH CTyaeHTOB. Bpemss M MecTo caMocCTOSITeNbHOM padoThI
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BBIOMPAIOTCS CTYyIEHTAaMU IO CBOEMY YCMOTPEHHUIO C YY4ETOM DPEKOMEHJAIMH IperoaBaTes.
CamocrosTenbHyl0 padoTy Hajl IUCLHUIUIMHOM CleAyeT HauuHaThb C W3Yy4YeHHs MPOrpaMMBI,
KOTOpasi COJEPKUT OCHOBHbIE TPEOOBAaHUS K 3HAHUSAM, YMEHHSM M HaBbIKAM OOy4YaeMbIX.
OO0s3aTenbHO  ClleAyeT BCIIOMHUTh PEKOMEHJALMM  IIpernojaBaTelis, JaHHble B  XOje
YCTAaHOBOYHBIX 3aHATHH. 3aTeéM — MPUCTYNaTh K H3YYEHUIO OTAEIBHBIX pa3JeiioB U TEM B
HOpsiZIKe, IPEeTyCMOTPEHHOM nporpaMmoid. [Tonyuus npeacraBieHne 06 OCHOBHOM COJEpKAHUU
pazziena, TeMbl, HEOOXOAMMO HU3YYUTh MarepHaj ¢ MOMOIbl0 ydyeOHuKa. LlemecoobOpasno
COCTaBUTh KPaTKUH KOHCHEKT WIH CXEMY, OTOOPAXKAIOILYI0 CMBICI U CBA3M OCHOBHBIX MOHSATHH
JAHHOTO pa3Jesla U BKIIOUEHHBIX B HEr0 TEM. 3aTeM II0JIE3HO HU3YYWUTh BBIICPKKU U3
NEpBOMCTOUYHUKOB. [IpHu ’KedaHMHM MOXHO COCTaBUTh MX KpaTKMH KOHcCIEKT. OO0s3aTenbHO
CJIEIyeT 3alUChIBaTh BO3HUKIINE BOIIPOCHI, HA KOTOPBIE HE YAAJIOCh OTBETUTH CAMOCTOSITEIBHO.

Jns  Oojee MOJNHOM peanu3aluy 1€MW, IOCTABICHHONM MPU H3Y4YEHUH TeM
CaMOCTOSITENIbHO, CTyJAEHTaM HEOOXOJMMBI CBeleHUS 00 OCOOCHHOCTSIX OpraHu3aluu
CaMOCTOSITENIbHON PabOThI; TPEOOBAHUAM, IPEIBSIBIAEMBIM K HEM; a TaKKe BO3MOXKHBIM (popMam
U COJCPXAHUK KOHTPOJS M  KauyecTBa  BBINOJHSIEMONM  CAMOCTOSITENIbHOM  pabOoThI
CamocrosTenbHas padoTa CTyIeHTa B paMKax JIeHCTBYIOIIEr0 y4eOHOro IIaHa M0 pealn3yeMbIM
00pa3oBaTeNbHBIM MIPOrpaMMaM pa3IMYHBIX (POPM OOYUEHHUS MPEanoaracT caMOCTOSITEIbHYIO
paboTy 1o JaHHOW Yy4eOHOHl [UCHUIUIMHE, BKIIOYEHHOM B YyueOHbIM 1uiaH. OO0beM
CaMOCTOSITENIbHOM paboThl (B 4acax) MO paccMaTpUBAEMOMl y4yeOHOM IUCLMILIMHE OINpeaesieH
y4eOHBIM IJIAHOM.

B xoxe camocTosiTenbHOM pabOThI CTYIEHT JOJIKEH:

- OCBOUTH TEOPETUYECKUH MaTepual MO HM3ydaeMOW IUCLHUIUIMHE (OTAEIbHbIE TEMBI,
OTJIEJIbHBIE BOIIPOCHI TEM, OT/IEIbHBIE TIOJIOKEHUS U T. 1.);

- IPUMEHUTH [TOJIyYCHHbIE 3HAHUS M HABBIKH JUIs BBINOJIHEHUS TPAKTUYECKHUX 3aaHUH.

CryneHT, NpUCTYNAOIIUNA K H3YyYEHUIO0 JaHHOW y4eOHOW JUCIUIUIMHBL, IOJIy4aeT
uHpopmanuo 000 Bcex QOpMax CaMOCTOSATEIbHOM paboThl MO KypCy € BbIIEICHUEM
00s3aTeNbHOM CaMOCTOSTENBHON pabOThl U KOHTPOJIMPYEMOM CaMOCTOSITENIbHOM paboThl, B TOM
quciae Mo BbIOOpYy. 3amaHusl JUIs CaMOCTOSATENBHOM paldoThl CTYIEHTa JOJDKHBI OBITh YETKO
c(OopMyJIMpPOBaHbI, pa3rpaHUYEHbl 110 TEMaM H3Y4aeMOM IUCUUIUIMHBI, U UX O00BEM JNOJKEH
OBITH ONpesIeTieH YacaMu, OTBEIEHHBIMHU B YU€OHOH Mporpamme.

CamocrosiTenpHast paboTa CTY/IEHTOB JJOJKHA BKIIFOYATh:

- IOJITOTOBKY K ayAMTOPHBIM 3aHATHAM (JIEKLIUAM, Ta00paTOPHO-TIPAKTUUECKUM);

- MOUCK (MOA00pP) M M3yUEHUE JINTEPATYPhI U NEKTPOHHBIX UCTOYHUKOB HH(OpManun
10 MH/IMBUYaJIbHO 3aJJaHHOH Mpobiieme Kypca;

- CaMOCTOSITENIbHYI0 pPa0OTy Haja OTIEIbHBIMU TeMaMHM Y4e€OHOW JUCIUIUIMHBI B
COOTBETCTBUM C KaJECHJApHBIM IJIAHOM;

- JIOMalllHee 3a/laHue, MpeaycMaTpUBaIOIIee 3aBEpIICHNE MPAKTUUECKUX ayIUTOPHBIX

pabor;
- MOJATOTOBKY K 3a4€Ty C OLICHKOW;
- paboTy B CTy/IEHYECKUX HAyYHBIX 00IIeCTBaX, KPyKKax, CECMUHApax U T.1I.;
-y4JacTue B HAYYHOW M HAyYHO-METOANYECKOM padboTte kadeapsl, hakyabTeTa;
- y4acTue B HAyYHBIX M HayYHO-TIPAKTUYECKUX KOH(EpEHINIX, CEMUHApaX.
6.1. 3apanus qus yroayOJeHns U 3aKpenJieHusi NpUo0peTeHHbIX 3HAHUH
Ko,
®opmupyemas A
pe3yabTara 3ananue
KOMIIeTEeH IS
o0yuyeHust
K-5 [K-5-31 Ilepeyens Bonpocos
Crioco6eH BBISIBUTh 1. Cdopmynupyiite neib MPOBEACHNSI HAYIHBIX U TEXHUUIECKUX
€CTECTBEHHOHAYYHYIO Pa3paboTOK B 00IACTH HCKYCCTBEHHOT'O MHTEIUICKTA.
CYIIHOCTH IPOOIIeM, 2. HazoBuTe 1Ba OCHOBHBIX HAIIPABJICHUS HCKYCCTBEHHOTO
BO3HHKAIOIIHX B X0 unTewIekTa. OCHOBHAS MJes KaXI0r0 U3 ITUX HAIPABICHHUH.




npogeCCUOHANTBHOM

IEATENLHOCTH B 00J1aCTH|

MOJCIUPOBAHUA U
aHaJIn3a CJIOXHBIX
€CTCCTBCHHBIX 1

HCKYCCTBEHHBIX CUCTEM

3. HazoBure gBa OCHOBHBIX MOJX0/a K MOAEINPOBAHUIO
HCKYCCTBEHHOT'O MHTEIUIEKTA

4. Ha3oBute OCHOBHbIE 00JIACTH IPUMEHEHHS CHCTEM HCKYCCTBEHHOTO
MHTEJIICKTa.

5. HazoBuTe TpH M3BECTHBIX BaM KOMIUIEKCA BBIYHACIUTEIBHBIX
CPEZICTB CHCTEM MCKYCCTBEHHOTO MHTeIUIekTa. HazoBure nx
Ha3Ha4YCHUE.

6. IlepeuncnuTe HarpaBIEHUs Pa3BUTHS UCKYCCTBEHHOTO MHTEIUICKTA.

IK-5-32 Ilepeyens Bonpocos

1. Onummre MOIXOABI ¥ UAEH O BU3YaTH3aI[H JaHHBIX.

2. Ilepeuncianure OCHOBHBIC KOMIIOHEHTHI CTATUUECKOM SKCIIEPTHON
cucTeMbl. J{is yero npejHa3sHaYeH KaXKAbIA U3 9THX
KOMIIOHEHTOB?

3. HasoBute coBpeMeHHbIE aCEKThl IPUMEHEHUSI HEHPOCHCTEM.
[lepeuncnure HEAOCTATKU U IPEUMYLLIECTBA HEMPOHHBIX CETEH.

4. Omnunmwure MEXaHW3M 00yUeHHS HEHPOHHBIX ceTeid. THITBI IpaBUII
0o0y4deHHs HeHpoceTe.

6.2. 3aganus, HanpaBJieHHbIe HA (POPMUPOBaAHUE NPOPECCHOHATBHBIX YMEHUI

Kon
dopmupyemas
KOMIICTOHILHSE pe3yJabTara 3ananue
00yueHust
IIK-5 TIK-5-VY1 Ilepeuens 3aganuii
Crioco6eH BBIIBUTh 1. CocraBbTe rioccapuii o Teme JEKIUH, (OMOJHATH IPU OCBOSHUU
€CTECTBEHHOHAYIHYIO KaXJOH TEMBbI)
CYIIHOCTB Ipo0JIeM, 2. Tloctpoiite Momens npeameTHo# obnactn «IIporece o3HaKOMIIEHHS
BO3HUKAIOIIUX B XOZI€ C MpoOIeMaTHKON UCKYyCCTBEHHOTO HHTEIUIEKTa) (Ha OCHOBE
npodeccrnoHaNbHOM MaTepuaa JEKIHH).
JIeATEIIbHOCTH B 3. Paszpabortaii npesenraruio «VIcTopus TEOpUH U IPAKTUKH
obnactn HCKYCCTBEHHOT'0 MHTeIUIeKTa» (He MeHee 10 crmaifoB).
MOJIEIMPOBaHUS U TIK-5-VY2 Ilepeuyens 3aganuii
aHaJIN3a CJIOXKHBIX 1. TlocTpouTh MPOCTPAHCTBO COCTOSIHUM /TS 3a1a4X IOCTPOCHUS
€CTECTBCHHBIX H OMCCEKTPHUCH yIJIa TPEYTOIbHUKA.
HCKYCCTBEHHBIX 2. Toctpoiite U/MJIU-rpad mis 3anaun ¢ 00e3bsHON, HAUUHAS C
CUCTEM omeparopa g2.
3. 3amauya o kBace. TpeOyeTcs pa3feuTh KBaC, HAXOISIIUICS B

MOJTHOM OOYOHKE 00BEMOM 8 TUTPOB, MOMoJaM. [[jist 5TOro UMErTCs

IBa IycThIX O0ouoHKa 5 1 3 1. [lompoOyiiTe pemuTs 3Ty 3a1aqy

METOJIOM CBEJICHUS K MOJ[3a/1aue.

6.3. 3ananus, HanpaBJIeHHbIC HA (OPMHUPOBaHNeE NPO(PECCHOHAIBHBIX HABBIKOB

Kon
®opmupyemas
KOMIIeTeHI Ul pesyabrata 3ananne
o0y4eHus
IIK-5 TIK-5 - B1 IIpakTnyeckue 3agaHus
Crioco6eH BBISIBUTh CaMOCTOATENbHO N3YIUTh CIIEAYIOIINE BOIIPOCH:
€CTECTBEHHOHAYYHYIO 1. MaremaTtndyeckass MOJENb QJITOPUTMa OOPATHOTO PacIPOCTPAHEHHUS
CYIIHOCTBH Ipo0JreMm, omnOku (0O0ydeHue ¢ yunTeneMm).
BO3HHKAIOIUX B XO/I€ 2. OGyuenue 6e3 yuntens. COCTaBUTh KpaTKHUE KOHCIEKTHI MO YKa3aHHBIM
npodeccrnoHabHOM BOIIPOCAM.
JIeSITEIbHOCTH B 3. CaMOCTOSITEIBHO OIPEACINTh MHTEPECYIOIIYI0 Bac TeMy (IIPEAMETHYIO
obnactn obnacte). CdopMynHpoBaTh MHOTOKPUTEPHAIBHYIO —3ajady BbIOOpa
MOJIEIUPOBaHUA U peuienust. PemnTs 3a1auy Ha OCHOBE METO/A aHAIIU3a UEPAPXUIL.
aHaJIN3a CI0KHBIX TIK-5 - B2 IIpakTnyeckue 3agaHus
€CTECTBEHHBIX U 1.Wmeercs paBHOOEAPEHHBINM TpeyronbHUK. JlokazaTe, UYTO YIJBI IpH
HCKYCCTBEHHBIX ocHOBaHWU paBHEI. [TocTpouts ba3y 3Hanwmii u pabodyro 6a3y TaHHBIX.
CHUCTEM 2.Iloctpouts arpuOyTHBHYIO CETb Ul  CICAYIOIMX  IHOHATHH: -
nH(pOpMaNNOHHAs CHCTEMA; - JIOKAJIbHAS CETh;
3.IToctpouth (GpeMOBYIO MOJECID MPEACTABICHHMS 3HAHUHM [UIS TTOHSTHS
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| «BBICHICC O6pa3OBaHHC))

7. ®OHJI OHEHOYHBIX CPEACTB /IS IPOBEAEHUS TEKYIIEI'O KOHTPOJIA
U TIPOMEXYTOYHOU ATTECTAIIMM OBYYAIOHIUXCA 11O JUCHUIIJIMHE

(MOJZIYJIIO).

Ilacnopm ¢ponoa oyenounwvix cpeocme

®opmupyemas
KOMIIeTeH Ul

IInanupyemMsble pe3yJbTaThl 00yYeHHs

DPOC
AJISl TEKYIIero
KOHTPOJI

POC
A
NPOMEKYTOYHOM
aTTecTaluu

IK-5

Croco0OeH BBISIBUTD
€CTECTBEHHOHAYIHYIO
CYLIHOCTB IPOOIIeM,
BO3HHUKAIOIIUX B XOI€
poQeCCUOHATBHOM
JICATCIBbHOCTHU B
00acTH
MOJICITUPOBAHUS U
AHAJIHM3a CIIOMKHBIX
€CTECTBEHHBIX U
MCKYCCTBEHHBIX CUCTEM

3HaTL

OCHOBHbIC HATPABJICHUS PA3BUTHSI
MccreJ0BaHui B 00JIaCTH CUCTEM
MCKYCCTBEHHOTO MHTEIUIEKTA
[TK-5-31

€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po6ieM, BO3HUKAIOIIUX B X0/1€
Mpo¢heCCUOHATIBHOM NEITEILHOCTH B
00J1IaCTH MOJICITUPOBAHHS U aHAIM3a
CJIOJKHBIX €CTCCTBCHHBIX U
MCKYCCTBEHHBIX CUCTEM

ITK-5-32

Tect

Bompocs! k 3adery ¢
OLICHKOM

Ymernb

BEISIBIITH €CTECTBEHHOHAYTHYIO
CYITHOCTPH MTPOOIIEM, BOSHUKAFOIIUX
B X0/1¢ IPO(PeCcCHOHATEHON

e TeTHHOCTH B 00JIaCTH
MOJICITUPOBAHIA 1 aHAJIH3a
CJIOJKHBIX €CTCCTBCHHBIX U
MCKYCCTBCHHBIX CUCTEM

I1K-5-V1

MCII0JIb30BaTh 3HAHUE OCHOBHBIX
METOOOB UCKYCCTBCHHOT'O
MHTEJJIEKTa B MIOCJIEAYOIIEH
mpodeccnoHaNbHOM JesTENbHOCTH
[MK-5-V2

Pedepar

Bompocs! k 3adery ¢
OLICHKOM

Baagernb

HABBIKAMU BBISIBIICHUS
eCTECTBEHHOHAYYHOM CYIIIHOCTH
po06JieM, BOHUKAOIINX B X0J1€
podecCHOHANBHO eI TeIbHOCTH
B 00J1ACTH MOJICTTUPOBAHHUS U
AHAJIKM3a CJIOXHBIX ECTECTBEHHBIX U
MCKYCCTBCHHBIX CUCTEM

[1K-5-B1

HaBbIKAMH HCIIOJIb30BAaHUS 3HAHUS
OCHOBHBIX METOI0B
MCKYCCTBCHHOT'O MHTCJJICKTA B
MmocyeAytomel mpopecCHoHATBHON
e TeTbHOCTH

[TK-5-B2

IIpakTuueckue
3aJlaHus

Bompocs! k 3adery ¢
OLICHKOM

Onucanue nokazamenei u Kpumepuee OueHu6anus Komnemenum? Ha pasjiuunblX ymanax ux
d)opmupoeauuﬂ, onucanue wKal OueHUBaAHuUA

Kpurtepnu onennBanus pe3yjbTaToB
®opmupyemasn
IInanupyembie pe3ybTaThl 00y4eHHs o0y4eHust
KOMIIeTeHIUsl
2 3 4 5
K-5 OCHOBHbBIE HaIIPaBJICHHUS
. YactuuHO

Crnoco0OeH BBISIBUTH 3nath pa3BUTHSI UCCIIEAOBAaHUMN B He 3naer sHaCT 3naer | Omiu4yHO
€CTECTBCHHOHAYUHYIO obJlacTu cuctem 3HaeT
CYIIHOCTH Ipo0JieM, HCKYCCTBEHHOT'O MHTEJJIEKTA
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BO3HHKAOIIUX B XOJI€
npodeccnoHaTLHOMI
JICITEIIbHOCTH B
obmacTi
MO/ICTTUPOBAHUS H
aHaJM3a CIOXKHBIX
€CTECTBEHHBIX U
HCKYCCTBCHHBIX
cUCTEM

IK-5-31

€CTECTBEHHOHAYYHYIO
CYIITHOCTB TIpoOIIeM,
BO3HHUKAIOIINX B XOJIE
po¢eCCHOHATBHOM
JeSITeIPHOCTH B 00JIACTH
MOZEIUPOBAHUS U aHAIN3a
CIIOKHBIX €CTECTBEHHBIX
HCKYCCTBEHHBIX CUCTEM
I1K-5-32

YMmern

BBISIBJIATH
€CTECTBCHHOHAYUHYIO
CYIIIHOCTB TPOOIIEeM,
BO3HUKAIOIIHX B XOJIC
poheCCHOHATBHOM
JESATSIEHOCTH B 00JIACTH
MO/JICIIMPOBAHUS M aHAIHN3a
CIIOYHBIX €CTECTBEHHBIX U
HUCKYCCTBEHHBIX CUCTEM
IK-5-Y1

HCTIONB30BaTh 3HAHNE
OCHOBHBIX METOZI0B
HCKYCCTBEHHOTO MHTEJIJICKTA
B MocaeAyrouiei
npoheCCHOHATBHOM
JeSITeIBHOCTU

IIK-5-Y2

He ymeer

YacTtrnaHo
yMeeT

YMmeer

CsobomHO
yMeeT

Baagernb

HaBBIKAMH BBISIBICHHS
€CTECTBEHHOHAYTHOU
CYIIHOCTH TpOOIIeM,
BO3HMKAIOIINX B X0O/1€
npodecCHOHAIBHOM
JIeATeNIbHOCTH B 001acTn
MOJIETTMPOBAHMS M aHAJIN3a
CIIO’KHBIX €CTECTBEHHBIX U
UCKYCCTBEHHBIX CHCTEM
I1K-5-B1

HaBbIKaMH HCIIOJIB30BaHUS
3HAHUS OCHOBHBIX METOZ0B
WCKYCCTBEHHOTO MHTEIIJIEKTa
B [1OCJIEAYIOIIEH
po¢eCCHOHATBHOM
JeSITeIbHOCTH

[IK-5-B2

He Bianeer

YacTuuno
BIAgEET

Bnangeer

CBo060oaHO
BJIaJICET

7.1 ®OC pJis1 npoBeJeHUA TEKYIEro KOHTPOJIS.

7.1.1. 3aganus Qs ONEHKH 3HAHUN

®opmupyemas
KOMIIETeHI U

Kon
pe3yJbTara
o0y4eHus

3amanme

Crioco0O€eH BBISIBUTH
€CTECTBCHHOHAYYHYIO
CYIIHOCTB IIPOOIIeM,
BO3HHUKAIOIINX B XOJI€E
npogeCcCUOHANTBHOM
JIEATEILHOCTU B
obnactu
MOJICIIMPOBAHHS U
aHaau3a CI0KHBIX

[K-5-31

UCTIONB3YIOTCSI OXOIBI:
BapuaHThl OTBETOB:
1. anmapatHelit
2. HeUpOHHBII
3. mporpaMMHBIi
4. anropuTMUYECcKuit
5. THOPUITHBIHA

Tecr
Bompoc Nel . B HacTosmmee BpemMs IpH CO3/1aHUH HEHPOHOBBIX CETeH
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€CTECTBCHHBIX U Bomnpoc Ne2 . B ocHOBe KHOEPHETHKH "4epPHOTO SIIIMKA" JISKHUT IPHHIIHIIL,
HCKYCCTBEHHBIX KOTOPBIN OPUEHTHPOBAH Ha:
CUCTEM BapuaHTbl 0TBETOB:

1. pa3paboTKy criennanbHbIX SI3BIKOB IS PEIICHUS 3a1ad
BBIYHCIIUTENHHOTO TUIaHA

2. anmapaTHOE MOJIJIUPOBAHUE CTPYKTYP, MOJOOHBIX CTPYKTYpe
YEJI0BEUYECKOTO MO3Tra

3. anmapaTHOe MOJEIUPOBaHNUE CTPYKTYP, HE CBOMCTBEHHBIX
YeJI0BEUYECKOMY MO3TY

4. MOMCK aNTOPUTMOB PEIICHUS UHTEUICKTYalbHbIX 33134

Bompoc Ne3 . OcHOBHBIMH HarpaBiIeHUsIMU B 00JIaCTH HCCIICAOBaHUS
HCKYCCTBEHHOT'O MHTEJIJIEKTA SBISIOTCS:

BapuaHTsl 0OTBETOB:

1. MopenupoBaHue

2. xubepHeTHKa "dyepHOro AmuKa'

3. HelipoknOepHeTHKa

4. mporpaMMHpOBaHHUE

IK-5-32 Tect

Bomnpoc Nel . HanpaBneHune HCKYCCTBEHHOTO UHTEIIEKTA,
OPHEHTHPOBAHHOE HA aINIapaTHOE MOJIEINPOBAHNE CTPYKTYP, MMOJOOHBIX
CTPYKTYpE 4EI0BE4YEeCKOT0 MO3Ta Ha3bIBaeTCs:

BapuaHTb! OTBETOB:

1. xubepHeTHKA

2. HeHpOKHOEepHETHKA

3. kubepHeTHKa "yepHoro Amuka'

4. HelipoauHAMMKa

Bomnpoc Ne2 . HanpaBneHue HCKYCCTBEHHOTO UHTEIIEKTA,
OPHEHTHPOBAHHOE HA ITONCK aJTOPUTMa PEUICHHUS MHTENICKTyalbHBIX 33134,
Ha3bIBACTCS

BapuaHThl 0OTBETOB:

1. HelipogMHAMHUKA

2. xubepHeTHKa

3. kubepHeTHKa "yepHoro Amuka'

4. HelipoknOepHETHKA

Kpurepun ouenku recra:

KoaunyecTBo 0IMooK Ouenka
0-1 OtiyHo
1-3 Xopo1io
3-7 Y 10BAETBOPUTENBEHO
6osee 7-mu OmMOOK HeynosnersopurensHo

7.1.2. 3agauus 11 OeHKH YMEHUH

Kon
®opmupyemas
pesyJjbTara 3ananue
KOMIeTeH U
00yueHust

MK-5 [K-5-VY1 Temsl pedepaTon
Crioco0€eH BBISIBUTH 1. BeIYUCIUTENBHBIN HHTEIUICKT U THOPUIHBIC MOJCITH BeraucieHuit B N
€CTECTBEHHOHAYUYHYIO 2. Msrkve BIYUCICHHS U UX COCTABIISIONINE
CYIITHOCTh MTPOOIEeM, 3. Hefipo-HeueTkue, TeHETUKO-HEUETKHE U HEUPO-TEHETHUECKHUE CUCTEMBI
BO3HUKAOIINX B XOJI€ 4.OCHOBHBIC TIOHSATHS THOPWIHBIX HMHTEJUIEKTYalIbHBIX CHCTEM, UX
npodeccnoHaTbHOMN KJIacCU(UKAIUS ¥ IEPCTIEKTHBEI Pa3BUTHSA
JIESTEIbHOCTH B 5.I'ubpuaHple MHTEIUICKTYaJIbHbIE CUCTEMBI C 3aMeIlleHneM (QDYHKITUI
obnactu IIK-5-VY2 Tembl pedepaToB
MOJEITUPOBAHUS U 1.I'nGpunHbie WHTEJJIEKTyalIbHbIE CHCTEMBI, OCHOBaHHBIE Ha
aHaJIM3a CJIOXKHBIX B3aUMOJICHCTBUH
€CTECTBEHHBIX U 2.ITomumopdHbIe THOPUIHBIC HHTEIUICKTYaIbHBIC CUCTEMBI
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HCKYCCTBCHHBIX
CUCTEM

3.MHCcTpyMEHTANIBHBIE CPEACTBA VISl THOPUIHBIX UHTEIUIEKTYILHBIX CHCTEM.
4 MeToaoorusi TOCTPOSHUS TUOPUTHOM MOJIENH CJIa00 CTPYKTYPHUPOBAHHOM
CUTyallil Ha OCHOBE MWHTETPallid HEUYCTKOH KOTHUTHBHOW MOJIETH U
HEYETKOU HepapxuuecKon MOJAEIU NIPEACTABICHUS ciabo
CTPYKTYPHUPOBAHHOHN CHUTYaLH

5.CornacoBanne mKkan pakTOpOB KOTHUTUBHON MOJEIH W MOJICIH HEPAPXUHU

Kpurepun oueHkn yueOHbIX JeiicTBUi 00yyarommxcs (BbICTYIUIEHHE € T0KJIA0M, pedpepar

1o 00Cy/1aeMOMYy BOIIPOCY)

Onenka

XapaKTepHCTHKH 0TBETA 00y4alouerocs

OTJHUYHO

oOy4aromuiics TIy00KO ¥ BCECTOPOHHE YCBOMII IIPOOIIEMY;

- YBEPEHHO, JIOTHYHO, MOCIIEI0BATENbHO U TPAMOTHO €r0 U3JIaracT;

- ONMpasiCh HAa 3HAHHS OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATyPhI, TECHO MPUBA3BIBACT
YCBOCHHBIC HAYYHBIE TTOJIOKEHHUS € MPAKTHYECKOI ACSATEILHOCTBIO;

- yMeJo 00OCHOBBIBACT M apTyMEHTHPYET BBIIBUTAEMBIC UM UJICH;

- JIeJIaeT BBIBOJBI U O0OOIIEHN.

Xopowo

o0yJaromuiicsi TBEPO YCBOHWI TEMY, TPaMOTHO U IO CYIIECTBY H3JIaracT ee, OMUpasch
Ha 3HaHWS OCHOBHOW JIMTEPATypPHI;

- HE JIOIIYCKaeT CYIICCTBEHHBIX HETOYHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHMS C MPAKTHYECKON IEATEIFHOCTHIO;

- apryMEHTHPYET Hay4HbIE TMOJ0XKESHHUS;

- JIeJIa€T BBIBOJGLI U 0000IIEHHS.

YaoBaerBopureabHO

T€Ma pPAcKphITa HEJAOCTATOYHO YETKO M IOJHO, TO ecThb OOydarouiuiics OCBOMI
npoOieMy, IO CyHIECTBY H3JlaraeT ee, ONUpasch Ha 3HaHHS TOJBKO OCHOBHOM
JUTEpaTyphl;

- IOITyCKaeT HEeCYIECTBEHHBIE OLINOKU 1 HETOYHOCTH;

- UCTIBITBIBACT 3aTPYJHEHHS B IPAKTUYECKOM NTPUMEHEHUN 3HAHUI;

- c1ab0 apryMEHTHPYET HaydHbIC MTOJI0KEHHS;

- 3aTpyaHseTca B (OPMYIHPOBAHMH BBIBOIOB U 0000IICHHH.

HeynoBaerBopurenbHo

00y9arOMIKACs HEe YCBOWII 3HAYUTEIBHOMN YacTH IIPOOIEMBL;

- IOIYCKAeT CYIIECTBEHHbIE OMINOKH ¥ HETOYHOCTH [IPH PACCMOTPEHHH €€;
- MCIIBITBIBACT TPYAHOCTH B IPAKTHYECKOM [IPHMEHEHHH 3HAHMUIA;

- HE MOXKET apryMEHTUPOBATh HayYHbIE ITOJOKEHUSL;

- He (hOPMYJIUPYET BBIBOJIOB U 0000IICHHH.

7.1.3. 3aganusa 1Jis ONEHKH BJAACHHI, HABLIKOB

Kon
dopmupyemas
KOMIIeTeHI[Hs pesyabrata 3ananue
00yueHust
nK-5 TIK-5 - B1 IpakTuyeckue 3a1aHus
Crioco0€eH BBIIBUTH [Ipaktuueckoe 3aganue Nel
€CTECTBCHHOHAYYHYIO PaspaboTka anmapara u3BJieUeHHUS 3HAHUH B (apMarmn. MHTErpanms
CYIIHOCTB IIPOOIIeM, 3HaHui. ba3bl 3HaHUI.
BO3HUKAOIINX B XOJI€ ITpaktudeckoe 3amanue No2
npodeccrnoHaNbHOMI HUccnenoBanne merononoruu nocrpoeans CUU B papmanmn
JIESITEILHOCTH B ITpaktudeckoe 3amanue No3
obmacti CocTaB 3HaHU U CIIOCOOBI HX MPEACTABICHHA. Y IPABIIAIONINNA MEXaHU3M.
MOJIETTUPOBAHUS U ITpaktuaeckoe 3amanue Nod
aHaJIM3a CI0KHBIX HccnenoBanue CTpyKTypbl KOMIIBIOTEPHON UHTEIUIEKTYalbHON CUCTEMBI
€CTECTBEHHBIX U [Ipaktuueckoe 3aganue NoS
HCKYCCTBEHHBIX HeiiporionoOHbIe CTPYKTYPBHI. CucrteMst THIA MIEPCENTPOHOB.
CUCTEM HelipokoMITBIOTEpBI U HX MPOrPaMMHOE 00eCIICUcHIE.
IIK-5 - B2 IIpakTnuyeckue 3agaHus

IIpaktuueckoe 3aganue Nel

DKCIIepTHBIC CHCTEMBI B (papMarun

IIpaktuueckoe 3ananue Ne2

Uccnenoanus 6onpmux naHabx (Data science) B hapmarium.

[Tpaktudeckoe 3amanue No3

CucteMbl MAITUHHOTO 00YYeHUS B (hapMaItuu

ITpaktnaeckoe3amanneNed
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WurennekryanbHblii MHTEpQEiic: JTMHIBUCTHYECKUH INPOLECCOp, aHAIN3 W
CHHTE3 PEUH.

[IpakTuueckoe 3aganue NeS

[IporpamMMHBIe peanu3anny MoAeJIe HeUeTKON JIOTHKY B (hapMarun

Kpurepun oueHkn yueOHbIX JeiicTBU 00yYAKOIIMXCSH HA MPAKTHYECKUX 3aHATUAX

Ouenka XapaKkTepuUCTHKH O0TBETA CTYJAeHTA
OOydaroniuiicss CaMOCTOATENBHO ¥ TPABHIIBHO pemmi y4eOHO-TIpodecCHOHATBHYIO
Otau4Ho 3ajady, YBEPEHHO, JIOTHYHO, IIOCIEJOBAaTEIbHO W apryMEHTHPOBAHO H3Jarajl CBOE
pelIeHue.
OOydaronuiicss CaMOCTOATENIFHO W B OCHOBHOM TIPABWJIBHO pEIIMI  y4eOHO-
Xopomo npodeccHoHaNBHYI0  3ajady, ~ yBEPEHHO,  JIOTHYHO,  IIOCIEIOBAaTEIbHO |
apryMEHTHPOBAHO M3J1arajl CBoe pelleHHE.
OOyyaronuics B OCHOBHOM pelIMi y4eOHO-ITPOQecCHOHAIbHYIO 3a/1auy, JOMYCTHII
Y10BJIETBOPUTEIHHO

HECYIIECTBEHHBIE OMMOKH, c1a00 apTyMEHTHPOBAJl CBOE PEIlICHUE.

HeynoBjeTBOPUTEIbHO

OOyJaronuiicss He penmI y4eOHO-poeCCHOHATBHYIO 3a1a9y.

7.2. ®DOC njig npoBeaeHUs NPOMEKVTOUYHON ATTECTAIUH.

7.2.1. 3aganus 1S ONEHKH 3HAHUH K 324€eTY C OIEHKOM

Kopn
dopmupyemas
pe3yJbTara 3aganue
KOMIIeTEeH IS
00yueHust

MK-5 IK-5-31 Ilepeuyens Bonpocos
CriocoOeH BBISIBUTh 1.batiecoBckuii kinaccudukarop. Ouenka npusHakoB (Gaussian, Bernoulli,
€CTECTBCHHOHAYYHYIO Multinomial). EM anroputm.
CYIIHOCTb ITPOOJIeM, 2 Knacrepuzanus. KMeans, kMeans++, MeanShift, DBSCAN.
BO3HUKamOIKX B xoxe| I1K-5-32 Ilepeyenn Bonpocos
npodeccHoHATLHOM 1.Aucam6uu. Soft and Hard Voting. Bagging. Ciyuaiinsiii jiec.
JIESITETIHHOCTH B 2.Mertpuueckuii kiaccuduraropsl. KNN. WKkNN
obnactu

MOJCJIMPOBAHUA U
aHalJin3a CJI0XKHBIX
CCTCCTBCHHBIX U
HCKYCCTBCHHBIX
CUCTEM

7.2.2. 3aganus 11 OEHKH YMEHHH K 324Y€eTy ¢ OIeHKOM

Kon
®opmupyemas
pe3yJabTarTa 3ananue
KOMIIeTeHI Ul
o0yuyeHust
K-5 [K-5-V1 Ilepeyens Bonpocos

Crioco0€eH BBISIBUTH
€CTECTBEHHOHAYYHYIO
CYIIHOCTH MPOOIIEM,

1.JIuneitnas perpeccus. LASSO, LARS. CART.
2.JlepeBbst pelIeHHH. WndopmannoHHbIH BBIMTPBIIIL Omnoka
kinaccudukanyuu, sSHTponus, kpurepuit Jpxuau. [IpyHuHr

BO3HHKAIOIIHUX B X0I€ MK-5 — V2

npoQeCcCUOHANTBHOMI
JIESITETHHOCTH B
obmacti
MOICJTMPOBAHHS U
aHan3a CJIOXKHBIX
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
CHCTEM

Ilepeuyens Bonpocos
1.TnoGanbuelii mouck. CrywaiiHeiii nouck. Grid search. Ciyuaiinoe
OmyxaHue. baifecoBckasi OonTUMHU3ALIHS.
2.JInneiinas perpeccus. [lonnnomuansHas perpeccus. [ peOHeBast perpeccust.
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7.2.3. 3agaHusg 15 ONEHKH BJAACHHWI, HABLIKOB K 324€TY C OIIEHKOM

Kon
®opmupyemas
KOMIIeTEeH IS pesyabTara 3ananue
00yueHust

MK-5 IIK-5-B1 Ilepeyens Bonpocos
CriocoOeH BBISIBUTH 1.AdaBoost. I'pagrieHTHBII OyCTHHT perIaronix 1epeBbEB.
€CTECTBCHHOHAYUHYTO 2 Knacrepmzanus. Agglomerative Clustering. MeTpuku KiacTepu3anny.
CYIIIHOCTH TIPO0IIeM, 3. Onenka knaccudukanun. DdhexrusrocTs 10 [Mapero. Precision-Recall u
BO3HHKAOIINX B XOIE ROC
npogeCcCUOHATBHOM TIK-5 - B2 Ilepeyens Bonpocos
JIeSITENIbHOCTH B 1.Heiiponnsie cetu. [lepuentpon Po3enbnarra. OOpaTHOE pacmpocTpaHeHUE
obnactn rpanuenta. ®yHkuun aktuBanuy. Softmax.
MO/JICJIUPOBaHUS U 2.Jloxanpubiid mouck. Hill Climb u ero pasnoBugHoctu. OTKHT.
aHaJIM3a CIOXKHBIX ['eHeTHUECKMIA anropuTM™.
€CTECTBEHHBIX U 3.MertoJ OnOpHBIX BEKTOPOB. Snpa.
UCKYCCTBEHHBIX
CHCTEM

ypOBHI/I H KPpUTEPHUHA HTOrOBOM OLIEHKH PeE3yJbTAaTOB OCBOCHUSA TUCHUITIUHBI

KpnTepml OICHUBAHUA HTtorosasi onenka

VYposens 1. Hesnanue 3HaYNTENEHON YacTH MIPOTPAMMHOTO HeynosnerBopurenbHO/HE3aUTEHO
Henocrarounsrii | mMarepuaina, HEyMEHHE 1a)K€ C IOMOIIBIO
npernoaaBaTesst ChOpMyIHPOBaTh IPaBUIbHBIC
OTBETHI Ha 33]]aBae€MbIe BOIIPOCHI, HEBBIITOJIHEHHE
MIPAaKTHYECKUX 3aJaHUH

Yposens 2. 3HaHUe TOJILKO OCHOBHOTO MaTepuaa, 10IyCTUMBbI Y IOBIETBOPUTETIHFHO/3aUTEHO
bazoBblit HETOYHOCTH B OTBETE Ha BONPOCHI, HAPYIICHUE
JIOTUYECKOM MOCIIE0BATEIbHOCTH B U3JI0KEHUU
MPOTpaMMHOI0 MaTepuala, 3aTpyIHEeHHs TIpU
pelleHNH MPaKTUYECKUX 3a7a4

Yposens 3. TBepable 3HaHUS TPOrPAMMHOT0 MaTepHaa, Xopo11o/3a4TeHo
TToBBIIIEHHBIH JOITYCTUMBIC HECYIICCTBCHHBIC HETOYHOCTH IIPU
OTBETE Ha BOIIPOCHI, HAPYILIEHUE JIOTUYECKOU
MTOCTIETOBATEIEHOCTH B H3II0KEHHH TIPOTPAMMHOTO
MaTepuana, 3aTpyIHESHUS MIPH PEIICHUN
MPAKTUIECKUX 3319

VYposens 4. I'myGoxoe ocBoeHne MPOrpaMMHOTO MaTepHuaia, OTnn4yHO/3a4TEHO
[MponBunyTHIH JIOTHYECKH CTPOWHOE €ro M3JI0XKEHHE, YMEHHUE
CBSI3aTh TEOPHIO C BO3MOXXHOCTBIO €€ MPUMEHEHHS Ha
MIPaKTHKEe, CBOOOHOE pelIeHNe 33/1a4 1 000CHOBaHNE
MIPUHATOTO PEHICHUS

8. IEPEYEHb OCHOBHOI U JJONOJHUTEJIbHOI YYEBHOI JUTEPATYPBDI,
HEOBXOJMMO¥ JJIS1 OCBOEHMUSI JUCUMILIMHBI (MOIY.JIS).

8.1. OcHoBHas yuyeOHas quTEpaTypa:

1.Boponos, M. B. CucrteMbl HCKYCCTBEHHOT'O MHTEJUIEKTA : YICOHUK U MPAKTUKYM JIJIS
By30B / M. B. Boponos, B. U. ITumenos, . A. HebaeB. — 2-e u3a., nepepab. u gom. —
Mocksa: U3narensctBo FOpaiit, 2023. — 268 c.

2.AupapeitunkoB A.B.  HHrtemnextyanabHble WH(GOPMAIMOHHBIE CHUCTEMbBI U METOJIBI
UCKYCCTBEHHOT0 MHTeIUIeKTa: yueOHuk / A.B.Aunpeitunkos, O.H. AuapeitunkoBa. — Mocksa:
NH®PA-M, 2023. — 530 c.

3. MammuHOEe OoOy4yeHme. Hayka W HMCKYCCTBO TIOCTPOCHHS alTOPUTMOB, KOTOpBIC
U3BJIEKAIOT 3HaHMs U3 naHHbIX. [lerep dnax. IMK Ilpecc. 2015.

4. I'mybokoe oOydenwme. Ilorpyxenne B mup HeiipoHHBIX ceTeit Huxonenko Cepreit
Uropesuy, Kagypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.
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5. OGyuenue ¢ nonkperuienneM / Carton Puuapn C., Bapto Duapro I'., JIMK Ilpecc,
2020.

6. Batesn A.C., I'ycapoBa H.®., Jlo6penko H.B. Cucrembl HCKYCCTBEHHOTO
unremiekta. — CI16: Yausepcurer U'TMO, 2022. — 186 c.

8.2. lonoiHuTeIbHAS yUeOHas1 JJuTepaTypa:

1.OcHOBBI UCKYCCTBEHHOTO MHTEIIEKTa: yueObHoe nocodue / E.B.boposckas, H. A.

JaBb1ioBa. 4-¢ u3a.,37aekTpoH. M.: Jlaboparopus 3uanuii, 2020. 130 c.

2.WckyccTBeHHBIH MHTEIUIEKT ¢ mpumepamu Ha Python. JDxomm Ilpatuk. Bumbsmc.
2019.

3.ITpuknagnoe MamumHHOE oOydenue ¢ momomrsio Scikit-Learn, Keras u TensorFlow:
KOHIENINH, HHCTPYMEHTBI U TEXHUKHU JJI CO3JaHMsI MHTEJUIEKTYalIbHbIX CUCTEM, 2-€ U3/IaHHUE.
Kepon Openben. {nanextuka-Bunbsamc. 2020.

4. Xenpuk bpunk, J[>xo3ed Puuapnac, Mapk @esepond «MammaHoe ooydenue», [Tutep
2017.

5.Kak yuurcsa wmamwmua: PeBomronusi B 00NacT HEMPOHHBIX CETE U TIIyOOKOro
oOyuenus. Su Jlekyn. Anbnuaa PRO. 2021.

6.I'pokaem rmy6okoe obyuyenue. Duapro Tpack. [Tutep. 2019.

7.00yuenue c¢ moxkperuieaneMm Ha PyTorch. Coopruk penentoB. Ocu Jlo. JIMK
IIpecc. 2020.

8. https://spinningup.openai.com/en/latest/

9. IEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIITMOHHOM
CETU «<MHTEPHET», HEOBXOJAUMBIX J1JIA OCBOEHUSA JUCHHUIIJIMHBI (MOAYJIS).

https://mlcourse.ai Open Machine Learning Course

https://stepik.org/course/4852/promo BBenenve B MalinHHOE 00YYEHHE OT
«Bioinformatic Institute»

https://ru.coursera.org/specializations/machine- | Cnennanu3anus ManmaHoe 00yJYeHUE U aHATHU3

learning-dataanalysis JAHHBIX 0T «MOCKOBCKHI (PU3UKO- TEXHHUCSCKHI
HHCTUTYT»
https://www.kaggle.com [Tnaropma 1y1st IPOBEIECHUS COPEBHOBAHMUIA TI0

Data Science

10. METOAUYECKHUE YKA3AHUSA JJISI OBYUYAIKOLIIUXCHA IO OCBOEHUIO
JUCHUATIIAHBI (MOY.JIS).

OCHOBHBIMU BHJIaMHU ayAUTOPHOI pabOThl 00YYaroIIerocst Ipu U3y4e€HUU JUCIUILINHBI
SBIISIIOTCS JIGKIIMM U CeMUHapcKue 3aHaTus. OOydaroluiics He MMeeT IMpaBa MpOIycKaTh Oe3
YBOXHUTEIbHBIX NPUYUH ayJUTOPHBIE 3aHSTHUS, B MPOTHUBHOM CJly4dae OH MOXXET OBITh He
JIOMYIIEH K 3a4eTy/3K3aMeHy.

Ha nexumsix naroTcsi U pa3bACHAIOTCS OCHOBHBIE MOHSTHSI TE€MBI, CBSI3aHHbBIE C HEH
TEOpPETUYECKHE U MPAKTHUECKUE MPOOJIeMbl, PEKOMEHIAIMH JIJIsl CaMOCTOsATEeNIbHOW paboTsl. B
X0JIe JIEKIIMM 00yJaroIuiics JTOJKEeH BHUMATENIbHO CIyIIaTh U KOHCIIEKTHUPOBATh JIEKIIMOHHBIN
MaTepual.

3aBepIarT u3ydyeHue Haubosee BaXKHBIX TeM y4eOHON NMCHUIUIMHBI CEMUHApPCKUe
3aHATHS. OHU cIyXaT ISl KOHTPOJS MOATOTOBIEHHOCTH OOY4YaromIerocs; 3aKkperieHus
M3y4YEHHOI'0 MaTepualia; pa3BUTHS YMEHHS U HaBBIKOB MOJTOTOBKH JOKJIAJI0B, COOOIIEHUI
0 EeCTEeCTBEHHOHAy4YHOU MpobiieMaTHKe; NPUOOPETEeHMs] ONbITa YCTHBIX MYOIMYHBIX
BBICTYIIJICHUH, BEJJ€HUS JUCKYCCUH.

CemuHapy mpeAlIecTBYeT CaMOCTOsTENbHas paboTa 00y4yarolerocs, CBsI3aHHAs C
OCBOCHHEM JIEKIIHOHHOTO MaTepuana U MaTepUalioB, U3JIOKEHHBIX B yUdeOHHMKAX, Y4eOHBIX
mocoOusX W B PEKOMEHJIOBAaHHOW TpernojaBaTelieM TeMaTudeckod nureparype. Ilo
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COTJIACOBAHUIO C TMpEMoJaBaTesieM WU €ro 3aJaHui0 00ydJarouiuics MOXET TOTOBHUTHh
pedepaThl MO OTAENBHBIM TeMaM AUCHHUIUIMHBL. [IpumepHble TeMbl JOKIAI0B, pedepaToB U
BOTIPOCOB ISl 0OCYK/ICHUS TPUBEACHBI B HACTOSIIIMX PEKOMEHIAITHSIX.

10.1. PadoTa Ha JIeKIHH.

OCHOBY TEOPETHYECKOTO OOYy4YeHHUs OOYYalOUIUXCS COCTABJAIOT JeKuuu. OHHM JaroT
CUCTEeMATH3UPOBAHHBIC 3HAHUS 00YJAIOIIUMCS O HanOoJIee CIIOKHBIX M aKTYaIbHBIX MPoOIeMax.
Ha nekmusx ocoboe BHUMaHUE YACISIETCS HE TOJBKO YCBOCHHIO OOYUYAIOIIMMHCS H3Y4aeMbIX
npoOjeM, HO U CTUMYJIHUPOBAHUIO MX AKTHUBHOM MO3HABAaTEIbHOM N1EATEIbHOCTH, TBOPUYECKOTO
MBIIUICHUS, Pa3BUTHIO HAYYHOTO MHPOBO33PEHHUsI, NMPOPECCHOHATHHO-3HAYMMBIX CBOWCTB W
KauecTB. M3maraemplii mMatepuall MOXKET IMMOKa3aThCsl OOYYAIOIIMMCS CJIOKHBIM, HEOOBIYHBIM,
MOCKOJIBKY BKJIFOYAET 3HAHUS, MMOYEPITHYTHIC MPEToaBaTelieM M3 Pa3InYHbIX OTpaciieil HayKH,
pENIUTUH, UCTOPHUH, IPAKTUKU. BOT mouemy HEOOXOAMMO JOOPOCOBECTHO U YIIOPHO paboTaTh Ha
nexuusax. OcymecTiss yueOHble NeHCTBUS HA JEKIMOHHBIX 3aHIATHUSIX, 00yYaronuecs JOJKHbBI
BHMMATEJIbHO BOCIIPUHUMATD JIEHCTBHS MIPETOIaBaTEeNsl, 3alIOMUHATH CKJIAJBIBAIOLIECS 00pas3bl,
MBICTTUTh, TOOUBATHCSA MOHUMAHUS U3Y4aeMOT0 IIpeaMeTa.

OOyuaromuecs T0KHBI aKKYPaTHO BECTH KOHCIIEKT. B ciiyyae HeJomoHUMaHus KaKoii-
anb0 yacTH mpeaMeTa CleayeT 3aJaTh BOIPOC B YCTAHOBICHHOM MOpsAKE MpernojaBarento. B
mporecce paboThl Ha JICKIUKM HEOOXOIWMO TaK K€ BBHINOJIHATH B KOHCIIEKTaX MOJETHU
u3ydaeMoro mpenMera (pUCYHKH, CXEMbI, YEpTeXKd U T.J.), KOTOPBIE HCIIOJIb3YyeT
MIPEMNo/1aBaTeb.

OOyvaromuMcs, H3y4yalolUM KypC, PEKOMEHIYeTCs pacHIUpsATh, YriayOmsTh,
3aKPEIUISATh YCBOCHHBIC 3HAHUS BO BPEMSI CAMOCTOSTEILHON padOThI, 0COOCHHO MPH MOJATOTOBKE
K CEMUHApCKUM 3aHSATHSIM, W3y4aThb U KOHCIEKTHUPOBAaTh HE TOJIBKO 0O0s3aTeNbHYI0, HO H
JIOTIOJTHUTEILHYIO JIUTEPATypy.

10.2. PaboTa ¢ KOHCIEKTOM JIEKI[HIi.

[IpocMoTpuTE KOHCIEKT Cpa3zy nocie 3aHaThil. OTMEeThbTe MaTEpHall KOHCIIEKTA JEKINH,
KOTOPBIM BBI3BIBAET 3aTPYAHEHHS Uil TOHUMaHWs. [lomblTaliTech HAWTH OTBETHI HA
3aTPYIHUTENBHBIE BOIPOCHI, UCIIOIB3Ys NPEMIAraeMyr0 JIUTEpaTypy. ECiu caMOCTOATENbHO HE
yaanock pa3obpaTbCs B Marepuaie, cHOpMyIupylTe BOMPOCHI U OOpaTHUTECh Ha TEKyIIeH
KOHCYJIbTAIIMH WU Ha OMM>KalIel JeKIMy 3a TOMOIIBIO K MPEero1aBaTeio.

Kaxnayro Hemento oTBOAUTE BpeMs [JIsi NOBTOPEHHUS] MPOMJICHHOrO Marepuala,
MPOBEPSIsi CBOM 3HAHUSI, YMEHUS U HABBIKU 10 KOHTPOJIBHBIM BOIIPOCAM U TECTaM.

10.3. BpinosiHeHHEe NPAKTHYECKUX PadoT.

[To nanbonee caoXHBIM MpoOIeMaM y4eOHOU AUCIUIUTMHBI MPOBOISTCS MPAKTUIECKUE
3aHsTHs. VX TTaBHOM 3a/adeil sBiseTcs YriayOleHHe U 3aKperyieHHe TeOPEeTUYeCKUX 3HAHHUN Y
o0ydJaronuxcs.

[IpakTHueckoe 3aHsITHE MPOBOJUTCA B COOTBETCTBHUH C IUIAaHOM. B milaHe yka3bIBalOTCs
TeMa, BpeMs, MECTO, IeJIM U 3aJa4ydl 3aHATHS, TeMa JOKJIana W pedepaTUBHOTO COOOIICHUS,
oOcyxaaemMbie BONpPOCHL. JlaeTcs CHIUCOK 00s3aTeNbHOM U JOMOJHUTEIHHOW JHUTEPaTypHl,
PEKOMEHIOBAHHOM K 3aHATHIO.

[ToaroroBka 00y4arOMMUXCS K 3aHATUIO BKIIFOYALT:

-3a0J1aroBpeMEHHOE 03HAKOMJICHUE C TUTAHOM 3aHSTHS;

-U3y4€HHE PEKOMEHI0BAHHOW JTUTEPATYPHI U KOHCIIEKTA JIEKIIHA;

-TIOJITOTOBKY TOJHBIX W TJIYOOKHX OTBETOB IO KaXXIOMY BOIIPOCY, BEIHOCUMOMY ISt
o0cyXIeHus;

-MOJTrOTOBKY JI0KJIaza, pedepara o yKa3aHUIo NMPenojaBaTeis;

[Ipy mpoBeneHUM MPAKTUYECKUX 3aHATHHA yaensiercs 0co0oe BHUMAaHHE 3aaHMSIM,
MpEeoJiaralolliiM He TOJILKO BOCIHPOU3BE/IEHUE O0y4YaIOUMMUCS 3HAHUM, HO U HAIPaBJIEHHBIX
Ha pa3BUTHE Yy HUX TBOPUYECKOrO MBIIUICHUS, HAy4YHOTO MHUPOBO33peHus. J[ns myuiiero
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YCBOCHHUS W 3aKpEIUICHHsS MaTepualia 1Mo JAaHHOW TUCIUIUIMHE IMOMHMO KOHCIIEKTOB JICKIIUM,
oOydJaromuMcss HEOOXOAMMO HAay4dUThCs pPaboTaTh C 00sA3aTENBHOW U JIOTIOJTHHUTEIBHON
nutepatypoir. M3ydeHwe, TUCHUIUIMHBI TPEANOJaraeT OTCICKUBAHHE MyOIUKaluid B
nepuoanueckux m3gaanusax u padory ¢ INTERNET.

[lenecooOpa3HO TOTOBUTHCS K MPAKTUYESCKUM 3aHATHSAM 3a 1-2 Henenu 10 uX Hadana, a
MMEHHO: Ha OCHOBE M3YYCHHUSI PEKOMEHJIOBAHHOW JIMTEPATYPHI BHIMKCATh B KOHTEKCT OCHOBHBIC
KaTeropuy M TOHATHUS M0 y4eOHOU AMCIMILIUHE, MOATOTOBUTH Pa3BEPHYTHIC IJIAHBI OTBETOB U
KpaTKO€ COJIEp)KaHWE BBIMOJHEHHBIX 3ajaHuil. OOydJaroImuiicss JODKEH OBbITh TOTOB K
KOHTPOJIBHBIM ~OIpOCaM Ha KaxIoM ydeOHoM 3aHaATHU. OnoOpsercs u  Mmooupsercs
WHUIIMATUBHBIC BHICTYIUICHHS C IOKJIaaMHu U pedepaTtaMu 1Mo TeMaM MPaAKTUYECKUX 3aHATHH.

10.4. IloaroroBka A0KJ1a10B, GUKCMPOBAHHBIX BLICTYIVIEHUI U pedepaToB.

[Ipu moxaroToBke K JOKJIAAy MO TeMe, YKa3aHHOM MpernoaaBaresneM, OO0y4aroIuiics
JIOJDKEH 03HAKOMMTBCS! HE TOJIBKO C OCHOBHOM, HO U JIOMOJHUTENIBHON JINTEpaTypoil, a Takxe ¢
MOCJIETHUMH TTYOJMKAIMSIMU 110 3TOM Tematuke B cetu MuTepHeTr. Heo0XxoauMo moaroToBUTh
TEKCT JIOKJIa/la U WILTIOCTPATUBHBIN MaTepuall B Buje Ipe3eHTaluu. JJoknaa JoKeH BKIOYaTh
BBEJICHUE, OCHOBHYIO 4acTb M 3akintoueHue. Ha noxnan orBomutcs 10-15 munyT yueOHOrO
BpeMeHU. OH JO0JDKeH ObIThb Hay4yHbIM, KOHKPETHBIM, ONpPEAEICHHBIM, INTyOOKO pPacKpbIBaTh
poOJeMy U IyTH €€ PEIICHHUS.

PexomeHjaMy K BBINOJIHEHHIO pedepara:

1. PaGora BEITIOTHSACTCSI HA OJTHOM CTOpOHE JncTa popmata A 4.

2. Pazmep mpudra 14, MeKCTpOUHBIH HHTEPBAT (OJUHAPHBIN).

3. O6béM paboThl AOKEH cocTaBiATh 0T 10 10 15 ucToB (BMecTe C MPUIOKEHUSIMU).

4. OcraBisieMble 110 KpasiM JINCTA 10JI1 UMEIOT CIEYIOLINE Pa3Meph:

Caesa - 30 mm; cpasa - 15 mm; cBepxy - 15 Mm; cHu3y - 15 MM.

5. Conepxanue pedepara:

*  Tumynvusiii aucm.
*  Cooeporcanue.
*  Bseoenue.

BBenenne nomkHO BKIOYaTh B ce0s KpaTkoe OOOCHOBaHME aKTYaIbHOCTH TEMbI
pedepara. B aT0il uyacTM HEOOXOOUMO TakKe IOKa3aTh, MOYEMY JAHHBIM BOIPOC MOMKET
IIPEJICTaBIISITh HAYYHBII MHTEPEC U KAKOE MOXKET UMETh MPAKTUYECKOE 3HAUCHUE.

*  OcHogHnoti mamepuan.
*  3akniouenue.

3axirodeHue - 4acTh pedeparta, B KOTOpoi (GOpMyIUpYIOTCS BBIBOJBI IO Maparpadam,
oOpamiaercss BHMUMaHUE Ha BBINOJIHEHUE IIOCTABICHHBIX BO BBEJCHMM 3a7ay M LEJeH.
3aKiroueHre JOKHO ObITh YETKUM, KPAaTKUM, BHITEKAIOIIMM U3 OCHOBHOM YacTH.

*  Cnucox numepamypul.

6. Hymepanusi cTpaHull mpocTaBisieTcs B MPAaBOM HIDKHEM YIJIy, HAUMHAas C BBEJICHUS
(ctp. 3). Ha TuTYNIBHOM JHCTE M COJIEPKAHUU, HOMEP CTPAHMIIbI HE CTaBUTHCSL.

7. Has3Banusi pasnenoB M MOAPa3AeNioB B TEKCTE JOHKHBI TOYHO COOTBETCTBOBATH
Ha3BaHUSIM, IPUBENEHHBIM B COACPKAHUHU.

8. Tabnuipl MoMemarTcs M0 XOAY HU3JI0KEHHS, JOJKHBI UMETh MOPSIIKOBBIN HOMED.
(Hanpuwmep: Tabnuna 1, Pucynok 1, Cxema 1 u 1.1.).

9. B Tabnumax u B TEKCTE CIENyeT YKPYIHATh €IUHULBI U3MEPEHUs OOJIbIINX YHCEN B
3aBHCHUMOCTH OT HEOOXOIMMOI TOUHOCTH.

10. TI'padwku, pucyHKH, TaOJHIBI, CXEMBl CIEIYIOT TIOCJIE€ CCBUIKM HAa HHX |
pacnosararoTcs CAMMETPUYHO OTHOCUTENIBHO 1IEHTA CTPAaHULIBI.

11. B criucke nurepaTypbl YKa3bIBaeTCs MOJHOE Ha3BaHWE UCTOYHHKA, aBTOPOB, MECTa
W3JIaHUs, U3aTEIbCTBO, IO BBIITYCKA U KOJMYECTBO CTPAHULL.
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10.5. Pa3pa6oTKa 3JIeKTPOHHOMH Npe3eHTaluH.

Pacnipenienenuie TemM mpe3eHTAlMU MEXy OOyYaloIMMUCS U KOHCYJIbTHPOBAHUE UX IO
BBITIOJTHEHUIO TUChMEHHOW pabOThI OCYIIECTBISIETCS Takke Kak u 1o pedepary. [Ipucrynas k
MOJMOTOBKE MHUCbMEHHON pabOThl B BHJIE SJIEKTPOHHOM Mpe3eHTalud HEOOXO0AUMO UCXOIUTh U3
el TMpe3eHTalMu M YCIOBHH €€ MPOYTeHHsA, KaK MpPaBUJIO, TaKylo paboTy oOyudaemble
MPEJICTABIISIIOT MPENoAaBaTel0 Ha IMPOBEPKY IO DJJIEKTPOHHOM TMOYTe, YTO MCKIIOYaeT
BO3MO>KHOCTbH JOTIOJIHUTEIbHBIX KOMMEHTAPUEB U MOSICHEHUH K MPEACTaBICHHOMY MaTepHay.

[To cormacoBanuto ¢ mpenogaBareieM, MaTepraibl MPE3eHTAUU 00YUaIOIIUICS MOXKET
npencraButh Ha CD/DVD-nucke (USB dmam-aucke).

DNEeKTPOHHBIC TPE3EHTAIlMK BBIONHIOTCA B mporpamme MS PowerPoint B Buae
CJIAMJI0B B CIICYIOLIEM MOPSIKE:

-TUTYJIbHBIH JIUCT C 3ar0JIOBKOM TEMbI U aBTOPOM HCIIOJIHEHUS IIPE3CHTALIUN;

-IJIaH Ipe3eHTanuu (5-6 MyHKTOB -3TO MaKCUMYM);

-OCHOBHas yacTh (He 6osee 10 cmaitnos);

-3aKJII0YCHHE (BBIBO);

O61ue TpedoBaHUs K CTUIIEBOMY O(DOPMIICHUIO MTPE3CHTALINHN:

-IU3aiH JOJIKEH OBITh MPOCTHIM U JITAKOHUYHBIM;

-OCHOBHasI 11eJIb - YUTAEMOCTh, a He CyObeKTHBHasI KpacoTa. [Ipu 3ToM He Ha/o BajaTh
B JIPYTYIO KPAaifHOCTh U TIHCATh HA OCIBIX JINCTAX YEPHBIMU OYKBaMH — HE Y BCEX ATO MOTY9aeTCs
CTHJIBHO;

-1IBETOBas raMmMa JI0JIKHA COCTOATh HE 00JIee YeM U3 ABYX-TPEX LIBETOB;

-Bcerjga JOJDKHO OBITh J1Ba TWUIA CHAMAOB: IS TUTYJIBHBIX, IUIAHOB W T.I. M JiA
OCHOBHOTO TEKCTa;

-pasmep mpudTa qomKeH ObITh: 24—54 myHKTa (3aroyioBokK), 18—36 myHKTOB (OOBIUHBIIH
TEKCT);

-TeKCT JIOJDKEH OBITh CBEPHYT M0 KIIOYEBBIX ClOB U (pas. [lomHble pa3BepHYTHIE
MIPEIOKEHUS Ha Claijax TaKUX NPE3eHTAalNl HCIIONIb3YIOTCS TOJIBKO IpU NUTHpoBaHuU. [Ipm
HEOOXOJUMOCTH, B TOJEe «3aMEeTKU K ciaiiaM» MOKHO MPHUBECTH KPaTKUE KOMMEHTApUU WU
MOSICHEHUS.

-KaXbli CIai] T0J>KEH UMETh 3ar0JI0OBOK;

-BCE CJIAMJIBI JIOJHKHBI OBITH BBIJIEPKaHBI B OJHOM CTHJIE;

-Ha KaXJIOM cJaiiie JOHKHO ObITh He 0oJiee TpeX UILTIOCTPaIuii;

-CJIaliJIbI TOJKHBI OBITH MPOHYMEPOBAHBI C YKa3aHUEM OOIIETO KOJIMUECTBA CIANIOB;

-HCIIO0JIb30BaTh BCTPOEHHBIE d(PPEKTH aHUMAIIMK MOXHO TOJBKO, KOT/a 0e3 3TOro He
000MTHCH.

OOBIYHO aHUMMAllMs WCIONB3YeTCs [JJs TMPUBJICUEHUS BHHUMAHUSA —CIyIIaTeNen
(Hampumep, OCIIe10BaTENbHOE TOSBIICHUE 3JIEMEHTOB TUArpaMMBbl).

-CIIUCKHM Ha Claijlax He JOJDKHBI BKIIOYATh Ooniee 5—7 snemeHToB. Ecnmu smeMeHTOB
CIIMCKa BCe-Taku OoJibllle, UX JyYllle PaclojOXUTh B JBE KOJOHKU. B Tabmuiax He AOIKHO
OBITH Oo0JIee YeThIpEX CTPOK M YETHIPEX CTOJIOIOB — B MPOTHBHOM Cly4yae JaHHBIC B TaOiuIle
OyIyT OYeHb MEJTKUMH B TPYTHO PA3TUINMBIMH.

10.6. MeToauka padoTbl ¢ 00y4alOMIMMHUCH C OrPAHHUYEHHBIMH BO3MOKHOCTSMU
310POBbSI.

B UHcTuTyTe co3aHbl creryalbHble YCIOBUS JUISl MOTYYeHHUs BhICIIEro 00pa3oBaHUs
no oOpa3oBaTeNbHBIM IporpaMmMaM OOYYalOIMIMMUCS C OrPAaHUYEHHBIMH BO3MOKHOCTSMHU
3nopoBbs (OB3).

JUid nepemeleHns MHBAIUAOB M JIML[ C OTPAaHUYEHHBIMM BO3MOYKHOCTSMH 370POBbS
CO3/IaHbl CIlelUabHbIE YCIOBUS AJIsi OECHpPENITCTBEHHOTO JOCTyMNa B yuyeOHbIE NMOMEUICHUS U
JIpyrue TOMENIEHHs, a TakKe HUX NpeObIBaHUS B YKa3aHHBIX IIOMELICHHAX C Y4eTOM
0COOEHHOCTEH TNCUXO(PU3NUECKOTO PA3BUTHS, WHIAMBUAYAIBHBIX BO3MOXHOCTEH M COCTOSTHUS
3JI0pOBbsI TAKUX O0YUYAIOIIUXCS.
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[Ipu momyyeHun oOpa30BaHUS OOYYAIOUIMMCA C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
30pOBbsl TP HEOOXOJUMOCTH TNPEAOCTABISAIOTCS OECIUIaTHO CHelHaIbHble YYEOHUKH U
yueOHble mocobus, nHas yueOHast muTeparypa. Takke uMeeTcss BOSMOXKHOCTD MPEI0CTaBICHUS
yCIyr AacCHUCTEHTAa, OKa3bIBAIOIIEro OOYy4YaroIMMC C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsS. HEOOXOAUMYIO TEXHUYECKYIO IOMOIb, B TOM YHUCIIE€ YCIYI' CypAONEPEBOIYMKOB U
TU(IIOCYPIOTIEPEBOUNKOB.

[lonyueHne JOCTYDHOTO UM Kauye€CTBEHHOIO BBICIIEIO O0pa30BaHUSA JIMLIAMU C
OTrPaHUYEHHBIMH BO3MOXKHOCTSAMH 3/10pOBbsl OOecreueHo myTeMm co3jaHus B MHctutyre
KOMILIEKCA HEOOXOJMMBIX YCIOBUH O0OydeHus s JaHHOH KaTeropud OOyYaroIIuXCH.
WNHdopmanus O CrHenualbHbIX YCIOBMSIX, CO3AAHHBIX Ul OOYYalOLUXCA C OrPAHUYEHHBIMU
BO3MOXHOCTSIMH 3[I0POBbBS, pa3MelleHa Ha caiite MHcTuTyTa.

Jnst oOyuenuss wHBamuaoB W Jmn ¢ OB3, uMemMX HapyIICHUS OIMOPHO-
JIBUTaTEJIbHOrO amnmnapara O0ECIeUnBAIOTCS M COBEPILIEHCTBYIOTCS MaTe€pHabHO-TEXHUYECKHE
ycIoBUS  OECHpensTCTBEHHOTO JOCTylla B Yy4eOHbIe IOMELIEHMs, TyaleTHble, Jpyrue
MIOMEIICHUS, YCIIOBHSI UX TPEObIBaHUS B yKa3aHHBIX NOMEIICHUAX (Hamuuue nudTa, MaHIycoB,
HNOpYYHEH, paCIIMPEHHBIX JIBEPHBIX IIPOEMOB U Ip.).

JUia ajanTanuu K BOCHPUATHIO OOywaromumucs uHBanugamu u juunamu ¢ OB3 ¢
HapyLICHHBIM  CIYXOM  CIPAaBOYHOro,  y4eOHOro  Marepuaiga,  I[pPeayCMOTPEHHOI'O
00pa30BaTebHON MPOrpaMMON 1O BHIOPAHHBIM HAIMPABJICHHSIM IMOATOTOBKH, 00ECIICYHBAIOTCS
CIIEAYIOLIME YCIOBMS: JJs JIydlled OpHUEHTAllMd B ayIUTOPHM, INPUMEHSIOTCS CHUTHAJIBI,
OINOBEUIAIOIIME O HAayajle W KOHLE 3aHATUS (CIOBO «3BOHOK» IUIIETCS HA JOCKE); BHUMaHUE
CJ1a00CIBIIIAIIEr0 00Y4aroerocs IpUBJeKaeTcsl earoroM KeCcToM (Ha Iuledo KJIAJAETcs pyka,
OCYILECTBIISICTCSI HEPE3KOE TOXJIONBIBAHNE); PA3rOBApHBasi C 00YYArOMIUMCS, TIEaror CMOTPHUT
Ha HEro, rOBOPUT SICHO, KOPOTKUMH IPEUIOKEHUAMH, oOecreurBas BO3MOKHOCTh YTEHUS IO
rybam.

KomneHcanust  3aTpyAHEHHIl ~ peuyeBOro M MHTEIJIEKTYAJIBHOTO  Pa3BUTHA
crnabocnplamux HMHBaMUAOB M jull ¢ OB3 mpoBoguTcs 3a cueT: HCIOJIb30BAHUSA CXEM,
JarpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAllUi C TUIEepPCChUIKAMU, KOMMEHTUPYIOIIUMU
OTJIeNIbHBIE KOMIIOHEHTBl M300paKE€HUS; PpEryIspHOrO IMPUMEHEHHUS YIpaXHEHUH Ha
rpa¢uyeckoe BbIIETICHHUE CYIIECTBEHHBIX IPHU3HAKOB MPEIMETOB M SBICHMH; oOecreueHHs
BO3MOXKHOCTH ISl 00Yy4aroIIerocs NoJyduTh aJIpeCHYI0 KOHCYJIbTAIMIO 10 3JEKTPOHHOM moure
o0 Mepe HEOOXOAUMOCTH.

Jlig ajanTanuy K BOCIPUATHIO MHBaMAaMu U muiamu ¢ OB3 ¢ HapymeHusaMu 3peHus
CIPAaBOYHOIO, YU€OHOT0, MMPOCBETUTEILCKOTO MaTepuaa, IpeayCMOTPEHHOT0 00pa3oBaTeIbHON
nporpamMmmoii MHcTuTyra mno BbIOpaHHOM CHEHMAIbHOCTH, OOECIEUMBAIOTCS CIEAYIOLIUE
yCIOBHA: BeJeTcd ajanTtanus o(QuIMaIbHOro caiita B ceTm MHTEpHET ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAJIMAOB 1O 3pPEHHI0, OOECIEeYMBAETCS HaJU4Me KPYHMHOLIPUPTOBOMH
CIpaBOYHOW HMHGOPMAIMM O pACIUCAaHUM YYeOHBIX 3aHATUH; B Hayale y4eOHOro Troja
oOydaronuecsi HECKOJbKO pa3 NpoBOASTCS Mo 31aHuio MHctuTyta Ui 3amoMuHaHUS
MECTOPACIOJIOKEHNUsI KaOMHETOB, TIOMEIIEHUH, KOTOPHIMH OHM OYAYT IMOJIB30BaThCA; MENaror,
ero cobeceTHUKHY, MPUCYTCTBYIOIINE PEICTABISIOTCS 00y4aroIUMCs, KaX bl pa3 Ha3bIBaeTCs
TOT, K KOMY TeJaror odpamaercs; 1efcTBuUs, KECThl, IEPEeMEIeHUs Me1arora KOpOTKO U SCHO
KOMMEHTHPYIOTCS; Te4aTHas HHQOpMaIus NpeaocTaBisercss KpynHbM Immpudrtom (ot 18
IMYHKTOB), TOTAJIbHO O3BYYHMBAETCS; OOECIEUMBAETCS HEOOXOTUMBIH YPOBEHb OCBEIIEHHOCTH
MOMEILEHUH; TPeI0CTaBISETCs] BO3MOKHOCTh HCIIOJIb30BaTh KOMITBIOTEPHI BO BpEeMs 3aHSITHH U
IPaBo 3aMucu 0ObSICHEHHS HA TUKTO(OH (I10 KEeJIaHUI0 00YJaroLIerocs).

®dopma npoBeieHNs TEKYIIEeH U IPOMEXYTOUHOM aTTecTanuu it ooydaromuxcs ¢ OB3
oTpeneNnsercsl MpenojaBaTeleM B COOTBETCTBUU C y4eOHBIM I1aHoM. [Ipu HeoOxoaumocTu
oOydaromemycst ¢ OB3 ¢ yueToM €ro MHAMBHIYabHBIX MCHUXO(PU3UYECKUX OCOOEHHOCTEH
JlaeTcsi BO3MOXKHOCTh IMPOUTH MPOMEXYTOUHYIO aTTECTALUI0 yCTHO, MHCbMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIbIOTEpe, B (opMe TecTHpoBaHHMA M T.I., JUOO MpeaocTaBiseTcs
JIOTIOJTHUTEILHOE BPEMSI 17151 IOATOTOBKU OTBETA.
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11. IEPEYEHb WTHO®OPMAIIMOHHBIX TEXHOJIOTWI, UCIIOJIB3YEMBIX ITPA
OCYHWECTBJEHUMHU  OBPA3OBATEJIBHOI'O IIPOLHECCA 11O JUCHMIIJIMHE
MOAYJIIO), BKJ/IIOYAA HNEPEYEHb TIPOI'PAMMHOI'O OBECIIEYEHUA WU
NHOOPMALIMOHHBIX CITIPABOYHBIX CUCTEM.

[Ipu mpoBeneHUM JIEKIIMOHHBIX 3aHATUNA MO JUCHMIUIMHE MPENOoJIaBaTellb UCIOIb3YEeT
ayIMOBU3yallbHbIe, KOMIBIOTEPHbIE U MYJIbTUMEAMMHBIE cpencTBa oOyueHuss MuHcrturyra, a
TaK)Ke JIEMOHCTpAIlMOHHBIC (TIPE3EHTAlMU) W HarsaIHO-WUIIOCTPALMOHHBIE (B TOM YHCIIE
pa3aTo4yHbIe) MaTEPHUAIIbI.

[IpakTuueckue 3aHATHS 1O JAHHOM JUCHUIUIMHE NPOBOJSATCS C HCIOJIb30BAaHUEM
KOMITBIOTEPHOTO U MYJIbTUMEIUIHOrO 000pyaoBaHus MHcTuTyTa, Ipu HEOOXOIUMOCTH — C
MIPUBJICYCHUEM TOJIE3HBIX THTEpHET-pecypCcoB U MAKETOB MPUKIAJIHBIX MPOTPAMM.

JIuueH3MOHHOE Microsoft Windows,
IPOrpaMMHO- Microsoft Office,
UH(OpPMAIIMOHHOE Google Chrome,
obecrieueHme Kaspersky Endpoint Security
CoBpemeHHbIE 1. KoncynpranT+

npodeccuonanbable | 2. CripaBouyHas mpaBoBas cucrema «["APAHT».
0a3bl JAaHHBIX

Uudopmanuonnsie | 1. Dnekrponnas oubnuoreunas cucrema (3bC) OO0 «CoBpeMeHHbIE

CIpaBOYHBIC UG POBBIC TEXHOIOTHI

CHCTEMBI 2. https://elibrary.ru - Hayunas snekrpoHHas OubIMoTeKa
eLIBRARY.RU (pecypcsl OTKpbITOr0 J0CTYyMA)

3. https://www.rsl.ru - Poccuiickas I'ocynapctBennast bubmuoreka
(pecypchbl OTKPBITOTO JIOCTYIIA)

4. https://link.springer.com - MexaynapoaHas pedepaTuBHas 6a3a
JAaHHBIX Hay4HbIX W3aHuil Springerlink (pecypcel OTKpBITOrO
J0CTyTIA)

5. https://zbmath.org - Mexnynapoanas pedeparuBHas 6a3a JaHHBIX
Hay4HbIX n3ganuii zbMATH (pecypcbl OTKPBITOro 10CTymna)

12. IHEPEYEHb YYEBHBIX AYIUTOPUIA u OBOPYJIOBAHMAI,
WCHOJIB3YEMBIX JJISI NMPOBEJEHUSI YYEBHBIX 3AHATHHA 10 JAUCHUILJIMHE
(MOAYJIIO).

VY4eOHble 3aHATUS MO JUCLUUIUIMHE MPOBOJATCS B CIELUAIM3UPOBAHHON ayaUTOPHH,
000pyIOBaHHOW KOMITBIOTEPAMH, C BO3MOKHOCTSIMH ITOKa3a Mpe3eHTanuii. B mpouecce ureHus
JEKUUH, TPOBEACHHUS] CEMHHAPCKUX U NPAKTHUUECKUX 3aHATUN HCHOJB3YIOTCS HAarJsaHble
1ocoOusi, KOMIUIEKT CJIaiiZIoB, BUIEOPOITUKOB.

[Ipumenenne TCO (ayamo- W  BUICOTEXHUKH, MYJIbTUMEIUWHBIX  CPE/ICTB)
o0ecrieynBaeT MAaKCHUMaJbHYI0 HArjsiIHOCTh, IO3BOJISIET OJHOBPEMEHHO TPEHHPOBATH
pa3inyHble BUIBl PEUYEBOM JEATEIbHOCTH, IIOMOTaeT KOPPEKTUPOBATH pEeUYeBbI€ HABBIKH,
CHOCOOCTBYET Pa3BUTHUIO CIYXOBOM M 3pUTENBHOM MaMATH, @ TAK)KE€ YCBOGHHUIO U 3aIlIOMHUHAHUIO
00pa3110B MpaBUILHON PeUH, COBEPIIEHCTBOBAHUIO PEUEBHIX HABBIKOB.

Ilepeuenv 000pyoosannbix yueOHbIX AYOUMOPUIL U CREYUATLHBIX HOMEUICHUTL

Ne 512 Kabunet nndpopmaTuky 1 H”HGOPMAITMOHHBIX TEXHOIOTHH

VYuebHas ayIuTOpus Ui MPOBEICHHS 3aHATUH JIEKIIMOHHOTO M CEMUHAPCKOTO TUIIA
- I0CKa

- CTOJI IIpenoaBaTes

- Kpeci1o Juis IpenoiaBaTens

- CTOJIbI YYEHHUECKHE
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- Kpecya ¢ peryjampyeMoin BbICOTOM

- kiacc 11K, 00beTMHEHHBIX B JTOKABHYIO CETh, C TIOJKIIOYEHUEM K ceTu «HTepHeT»
- IEMOHCTpPAIIIOHHOE 000PY0BaHHE — IPOEKTOP U KOMIIbIOTEP

- y4eOHO-HaTJITHBIC TTOCOOMS

[IporpamMMHoe obecrieueHue:

Microsoft Windows (lorosop Ne 64434/MOC4501 ot 04.09.2019),

Microsoft Office (dorosop Ne 64434/MOC4501 ot 04.09.2019),

Google Chrome (CBo6oaHO pacnpoctpansemoe [10),

Kaspersky Endpoint Security (JJorosop Ne877/JIH ot 25.05.2016),

SPSS Statistics (Jlorosop Ne 20201216-1 ot 16.12.2020 r.),

CnpaBouno-nipaBoBast cuctema «I apant» (Horosop Nel4-ITJ1/13/2023 ot 01 nexadps 2022
roja).

No 512 KabuneT nHbopMaTUKH U HHGHOPMAITMOHHBIX TEXHOJIOTUI

Y4eOHast ayTuTOpUS IS TPYIIIOBBIX U MHAWBHIYaIbHBIX KOHCYIbTAIMMA, TEKYIIETO KOHTPOJIS
Y IPOMEXKYTOYHOM aTTeCTalluu

- IoCKa

- CTOJI TIperoaBaTens

- KpecIIo Juis IpernoiaBaTess

- CTOJIbI YYCHUUYECKUE

- Kpecya ¢ peryjampyeMoin BICOTOM

- kiacc 1K, 00be1MHEHHBIX B JIOKAIBHYIO CETh, C OJIKIIOYEHHEM K ceTu «HTepHeT»

- IEMOHCTPAIIMOHHOE 000PYIOBAHKUE — TIPOCKTOP ¥ KOMITHIOTED

- yueOHO-HarJIaIHbIe TOCOOMS

[Tporpammuoe obecrieueHme:

Microsoft Windows (orosop Ne 64434/MOC4501 ot 04.09.2019),

Microsoft Office (Jorosop Ne 64434/MOC4501 ot 04.09.2019),

Google Chrome (CBo6oaHo pacnpoctpansemoe [10),

Kaspersky Endpoint Security (JTorosop Ne877/JIH ot 25.05.2016),

SPSS Statistics (Jorosop Ne 20201216-1 ot 16.12.2020 1.),

CnpaBouno-npaBoBast cuctema «[ apant» (Horosop Nel4-ITJ1/13/2023 ot 01 nexabps 2022
roja).

Ne 404, 511

[TomernieHus 151 caMOCTOSTENBHON pabOTHI

- KOMILJIEKThI yueOHOM Mebenu

- KOMITBIOTEpHAst TEXHUKA C MOJKITIOYEHUEM K ceTh «HTepHeT» U T0CTYIOM B 3JIEKTPOHHYIO
MH(POPMaAITMOHHO-00Pa30BATEIBHYIO CPEY

ITporpammHoe oOecrieueHue:

Microsoft Windows ([{orosop Ne 64434/MOC4501 ot 04.09.2019),

Microsoft Office (Jorosop Ne 64434/MOC4501 ot 04.09.2019),

Google Chrome (Cob6ozaro pactpoctpansemoe I10),

Kaspersky Endpoint Security (loroop Ne§77/JIH ot 25.05.2016),

CnpaBouno-npaBoBast cuctema «I apant» (Horosop Nel4-ITJ1/13/2023 ot 01 mexabps 2022
roja).

Ne 404

bubimoTeka, YnTaIbHBIN 341 C BBIXOJIOM B ceTh MIHTEepHET

- KOMILJIEKThI yueOHOM Mebenu;

- KOMIBIOTEpHAs TEXHUKA C MOAKIII0OYeHHEM K ceTu «VIHTepHeT», TOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BATENHHYIO CPEIY B JIEKTPOHHO-OUOINOTEUHYIO CHCTEMY.
ITporpammHuoe obecrieueHue:

Microsoft Windows ([Torosop Ne 64434/MOC4501 ot 04.09.2019),

Microsoft Office (Joroeop Ne 64434/MOC4501 ot 04.09.2019),

Google Chrome (Cob6osro pactpoctpansemoe I10),
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Kaspersky Endpoint Security (loroBop Ne877/JIH ot 25.05.2016),
CnpaBouno-npaBoBas cucrema «["apant» ([Jorosop Nel4-ITJ1J13/2023 ot 01 nexabps 2022
roja).

Ne 401

AKTOBBIH 3aJ1 U151 IPOBEJICHHUS HAYYHO-CTYICHYECKUX KOH(MDEPEHIINI 1 MEPOTIPUATHIA
- CIICLMATU3UPOBAHHbBIC Kpecia JJIsl aKTOBBIX 3aJI0B

- CIIeHA

- TpubyHa

- DKpaH

- TEXHHYECKHE CPEJICTBA, CIY)KAIIUe JUIs PeICTaBlIeHNsT HHOOPMALUU OOJBILION ayTUTOPUH
- KOMIIBIOTEP

- IGMOHCTPAIIMOHHOE 000PYI0BaHUE U Ay TUOCHCTEMA

- MUKPO(OHBI

[IporpamMmmMHoOe obecrieueHue:

Microsoft Windows (J{orosop Ne 64434/MOC4501 ot 04.09.2019),

Microsoft Office (Joroop Ne 64434/MOC4501 ot 04.09.2019),

Google Chrome (Cro6oano pactipoctpansiemoe I10),

Kaspersky Endpoint Security (orosop Ne877/JIH ot 25.05.2016).

Ne 515

[Tomerenue st XpaHeHHsI U IPOPHIAKTHISCKOTO 00CTy)KMBaHUsA y4eOHOTO 000y 10BaHHUS
- CTEIUTaXKHU

- yaeOHOE 000pyIOBaHHE

Pa3paborunk: Kpamapenko B.H.
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