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1. HEJX OCBOEHUSA JTUCIUIIJIMHBI

eanio OCBOCHHUSA U CIUIIINHBI «CUCTEMBbI HNCKYCCTBEHHOI'O
HNHTEJJIEKTA» sBnsiercss GopMupoBaHue y 00y4Jaromuxcsi 0a30BbIX KOMIIETEHIIUH B 00J1acTH
pa3pabOTKH M UCTIOJIb30BAHUSI CUCTEM MCKYCCTBEHHOTO MHTEIJIEKTA, B TOM YHCII€ B UCCIIEI0Ba-
TEJIbCKOM NEATEIIbHOCTH.

3agayaMu 0CBOCHMS IMCUMILIUHBI SBJISIIOTCH:

- H3yYEHHUE METOJOB U CPEACTB UCKYCCTBEHHOI'O MHTEJUIEKTA JUISl PELICHUS] OCHOBHBIX
3a/1a4 MHTEJUIEKTYaJIbHOT'O aHAJIN3a JAHHBIX

- U3y4YCHHE OCHOB MCKYCCTBEHHBIX HEHPOHHBIX CETEH M MPUHITUIIOB NIyOOKOTro 00yUueHus
HNHC,

- U3YUYCHHEC OCHOBHBLIX IIOJAXOA0B K O6y‘leHI/II-O C IIOAKPCIJICHUEM,

2. MECTO JANCHUIIVIMHBI B CTPYKTYPE INPOI'PAMMBI
ACIIMPAHTYPBI

Huconmmmiaa « CUCTEMbBI HCKYCCTBEHHOI'O UHTEJIVIEKTA» otHOCHTCS K
00pa30BaTeIbHOMY KOMIIOHEHTY MPOrPaMMBbl aCTUPAHTYPHI 1O HAYYHOW CHEIUAIBHOCTH 2.5.2
MAIINHOBEJIEHUE; 2.5.6 TEXHOJIOI'Uus1 MAIINHOCTPOEHUS;
2.5.17 TEOPUSA KOPABJIA n CTPOUTEJIbBHASA MEXAHHUKA;
2.5.18 MPOEKTUPOBAHUE U KOHCTPYKIUA CYIAOB; 2.5.19 TEXHOJIOT'USA
CYJOCTPOEHMUSI, CYAOPEMEHTA U OPTAHU3ALIUS CYJOCTPOUTEJIBHOI'O
MPOU3BOJACTBA; 2.5.20 CYAOBBIE DHEPTETUYECKHUE YCTAHOBKH U HUX
SJIEMEHTHBI (TVTABHBIE U BCIIOMOTI'ATEJIBHBIE). SBisiercss TucUUIIMHON MOAYIS
mo BeIOOpPY. JlMcIMIUIMHA HampaBJieHa Ha TOJATOTOBKY  AaClUPAaHTOB K  HAydHO-

MCCJIeI0BATENbCKOM IeATeNTbHOCTH, u3ydaercs Ha 1 Kypce.

3. PE3YJIbTATBI OCBOEHUA JUCHUIIJINHBI

B pesynmbrate wm3ydenus gucuummHel «CUCTEMbBI HMCKYCCTBEHHOI'O
HUHTEJVIEKTA» aciipaHT JTOJKEH:

3uamo:

- TEOPETUYECKHE OCHOBBI aHAJIM3a JAHHBIX U MALTMHHOTO 00Yy4eHUS,

- crierrka paboThl aITOPUTMOB MAIIUHHOTO 00Y4YEHUS;

- OCHOBBI 1 aJITOPUTMBIL 06yquH$[ C MMOAKPCIIIICHHUEM.



PaGouast mporpamma auctmnasr «CUCTEMHBIA AHAJT3»

Ymemns:

- IPUMEHEHHE METOJIOB MAITMHHOTO OOy4YeHUSs, MOATOTOBKA JAHHBIX M UHTEPIPETALIUS
pe3yNbTaToB,;

- MpUMEHEHHE U A000ydeHHe NpeaoOyueHHBIX HEHPOHHBIX CeTed U3 JOCTYMHBIX OMO-
JUOTEK;

- HacTpoOiKa HeOOXOIMMOTO OKPYKEHUS I PAOOTHI C HEHPOHHBIMU CETSIMH.

Bnaaoemy:

- HaBbIKAMHU OLIEHUBAHUSl MPUMEHUMOCTb AJITOPUTMOB, BO3MOXKHBIE PUCKU M TOCIEH-
CTBUS OIIUOOK, HAXOJUT ONTHUMANIbHBIC PEIICHUs U1 pabounx 3a1ad;

- HABBIKOM TPOBEJEHUS IMOJHOTO LHKJIA BBIYUCIUTEIBHOTO SKCIEPUMEHTA, OTPAKECHUS
X0/1a BBIIMOJTHEHUS [TPOEKTA U TOJYyYEHHS pe3y/IbTaTOB B OTUETaX U JOKYMEHTAIIUH;

- BIIa/IeeT HaBBIKOM HMCIOJIb30BaHUS CYIIECTBYIOUIUX MPOrPAMMHBIX OMOIHOTEK U MOJe-

7€, co3qaHus MPOrpaMMHBIX peanu3aluil ry0OKUX HEHPOHHBIX CETEH.

4. COJAEPKAHUE JUCHUIIJIMHBI

Tema 1. BBenenne B HCKYCCTBEHHbIN HHTE/JIEKT U OCHOBHbIE METOAbI MAIIIMHHOTO
00y4eHus 1Jis1 paGOTHhI ¢ TA0JMYHBIMYU IaHHBIMH

OcHOBHBIE 3a/laud CUCTEM HCKYCCTBEHHOro uHTeiulekra. Knaccudukanus, kiactepusa-
s, perpeccus. TUIbI MAIIMHHOTO O0YYEHHUS: C yuuTesleM, 0e3 yUuTens, ¢ YaCTUYHbBIM IpUBJIe-
YEHHEM YUUTENs], 00ydeHHE C OJIKPEIIICHUEM.

Knaccudukanus vHa npumepe anroputma k-ommxaiimmx cocenert (kNN). MeTpuku oneHku
Knaccudukanuu: noiaHorta, TouHocTh, F1, ROC, AUC. BanuganuonHas ¥ TecToBasi BBIOOpKA.
Kpocc-pamunanus. Pabora ¢ kareropuaibHbIMU TPU3HAKAMHU.

Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 — koa¢ddunuent nerepmuna-
nuu. JluneliHas perpeccusi, MOJMHOMHUaNbHas perpeccus. IlepeoOyueHue u perynspusanus,
rpebneBas perpeccusi, LASSO, Elastic Net. Jlunelinsie monenu ans kinaccudukanuu. Iepuen-
TPOH, JIOTUCTUYECKAsI PETPECCHS], TIOITHOCBA3HBIE HEHPOHHBIE CETH, CTOXAaCTUYECKUN I'paJueHT-
HBII CIYCK ¥ 00paTHOE paclpoCTpaHEeHUe rpajuenTa. Perynsapusanus JuHEHHbIX MOeel Kiac-
cuuKalum.

Knacrepuzanus. k-means, k-means++, DBSCAN, arnomepaTuBHas kiacrepusaius. Mer-
PHKH OLIEHKH KJIACTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbBIE Ha IPUMEHEHUH PELIAIOUINX JAepeBbeB. Kputepun pasgenenus
y371a: UH(POPMAIIMOHHBIN BRIUTPHILI, KpuTepuil JxuHu. AHcamMOnIM peraromux AepeBbeB: CIy-

YaifHbIi Jiec, TPaJIUeHTHBIM OyCTHHT.
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Merton onopHbIX BeKTOpoB. [IpsiMasi u oOpartHas 3amada. OmnpeseneHrne OMOPHBIX BEKTO-
POB. SInepHbIN TPIOK.

HauBHblii OaifecOBCKU KiaccUpUKaTOp. METOIbl OICHKH paclpeaeIeHUSTTPU3HAKOB.
EM-anroputm Ha npuMepe cMecu rayccHaH.

Mertonbl 6€3rpaIMeHTHON ONTUMHU3AINN: CITydaiHbIi Touck, hill climb, oTxur, renernye-
CKMU JITOPUTM

Tema 2. UckyccTBeHHbIEe HEHPOHHBbIE CETH

Hetiponnsie cetn. OyHKIIMKM OMTMOKKA HEHPOHHBIX CETEH M 0O0ydeHHE C MOMOIIBI 00paT-
HOTO pacrpocTpaHeHus rpaaueHta. [lonsrtue 63T4a u smoxu. PaboTta ¢ m300pakeHUsIMH C TI0-
MOIIIBI0 HEWPOHHBIX ceTeld. CBepTouHble HelpoHHbIe ceT. Omnepanuu cBepToK, max-pooling.
[MomynspHbIE apXWTEKTyphl CBEPTOYHBIX HeHpoHHBIX cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepunoe o0yuenue. O6padboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM
SI3BIKOM C TIOMOIIbI0 HEWPOHHBIX CeTel. BekTopHbIe TpeicTaBiCHUs sl Tekcta: word2vec,
skip-gram, CBOW, fasttext. Pexyppentnbie Heiponnsie cetu, LSTM, GRU. Tpanchopmepst,
BERT, GPT.

Tema 3. O0yuyeHue ¢ mogKpenIeHUEM
ITonsTust areHra, cpenpl, COCTOSIHUA, NEUCTBUA M Harpajabl. OYHKIHMS LEHHOCTU COCTOSHUS
(Value function) u ¢pyakus kauecrsa aerictus (Q-funtion). OnTuMu3amms CTpaTeruu ¢ MOMO-
[IbI0 MaKCUMH3AIUN (QYHKIUN [IEHHOCTH U KadecTBa. Q-oOyuenue. [ mybokoe oOyyeHue ¢ mnom-

kpemeareM. Deep Q-Networks, Actor-critic.

S, OBBEM (TPYJOEMKOCTBH OCBOEHUA)

OO61ast TpyI0eMKOCTh TUCIUIUIUHBI cocTaBiseT 1 3auetnsie equnuibl (3ET), To ecth 36
aKaJIEMHMYCCKUX Yaca KOHTAKTHON paboOThl (JICKIMOHHBIX 3aHATHH, MPAKTHYECKUX 3aHSITHH), B
ToM ymcie 18 waca camocTosiTensHONW y4eOHOW paOOThI acIHpaHTa, CBS3aHHOM C TEKyIIeH U
NPOMEXYTOUHOU aTTecTanueit no aucuumuinHe. M3yyaercs Ha 1 kypce.

Pacnpenenenue TpyaoeMKOCTH OCBOEHHUS JUCHUIUIMHBEI Mo roaam OIl, Temam u Buaam
y4eOHOi1 pabOThI acupaHTa MPUBEIEHO HIKE.

dopma NpoMeKyTOUHOM aTTecTaluu — 3aueT, 1 rog o0ydeHus.

Tabmuma 1 - O0bveMm (TpyI0EMKOCTh OCBOCHHUSI) B OUHOIN (hopMe 00yueHUs: U CTPYKTypa

JUCIIUILIHHEI

O0bem yueOHOH padoThl, 4

H0Mep 1 HAMMECHOBAHUEC TEMbI,

. KonrTakTHas padora
BU/ y4eOHOM padoThl

Jleknmun ’ J3 ’H3

CP Bcero
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O0bem yueOHO# padoThl, 4

Homep n Hanéwenuonague TeMbl, KonrakTuas pa6ora op N
BH/I Y4eOHO#i padoThI Terxmum | 3 | 3 cero
Kypc — 1, tpynoemkocts — 1 3ET (36 dac.)
1. BBeneHue B UICKyCCTBEHHBIN UHTEIUIEKT U OCHOB-
HBIE METO/IbI MAIIIMHHOTO 00y4YeHUS JIJIs1 pabOTHI C 6 4 6 16
TaOJIMYHBIMU JTAHHBIMU
2. UckyccTBEHHBIEC HEHPOHHBIE CETH 4 2 6 12
3. OOy4eHue ¢ MOJKpeTICHHEM 2 6 8
YueOHble 3aHATHS 12 - 6 18 36
IIpomMe:kyTOUHAsI aTTeCTALUSA 3ayer
36

HToro no gxucuuniainze

JI3 - nabopamopnuie sanamus, 113 — npakmuueckue sanamus, CP — camocmosamenvhas paboma

6. NPAKTUYECKHE 3AHATUSA

Tabnuna 2 - O6beM (TpyaI0EMKOCTh OCBOEHUS) U cTpyKTypa [13

H
oMep CoaeprxaHue NPaKTHYECKUX 3aHATHS Ounas ¢opma, 4.
TeMbl
1 Pemenue 3a1au OnHapHOW KIaccHPUKAITIN 2
2 Pemenue 3amau perpeccuun 2
3 Pemenue 3anau knaccudukanuu ¢ ucnosnb3osanuem MHC 2
HUTOI'O: 6
7. JABOPATOPHBIE 3AHATUSA (PABOTbI)
He npenycmarpusarorcs.
8. CAMOCTOSITEJIBHAS PABOTA
Tabnuna 5 - O0beM (Tpyao€MKOCTh ocBoeHus) U popmbl CP
Ne Kou-Bo ®opmbl, aTTECTALHMHU
Bua (conep:kanne) CP PME, "
n/n 4acoB KOHTPOJIA
1 VYrny6neHHast mpopaboTKa TeM JIEKLMOH- 9 WHauBHyanbHBINA ONIpoOC B
HBIX 3aHATUN [IpOLEeCCE KOHCYJIbTALUN
VYrinyOnennass mpopaOoTka TeM MpaKTUde- 9 WNHnuBuayansHeI OIIPOC B
CKHUX 3aHSTHH Mpolecce KOHCYJIbTalUH.
HUTOro: 18

HayuHo-uccnenoBarenbckue, TBOpUECKHE pabOThl M pedepaTsl HE NPEayCMOTPEHBI

y4eOHBIM IJIaHOM.
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9. YUEBHAS JIUTEPATYPA n YYEBHO-METOJNYECKOE
OBECIHEYEHUE CAMOCTOSTEJBHOM PABOTHI ACIMPAHTA
OcHoBHas1 iuTEpaTypa:
1. Uexanosckuii, B. B. TexHonorus uHTEIIEKTyalIbHOTO aHAJIM3a JAHHBIX B Mpolieccax U
cucremax / B. B. llexanosckuii, B. JI. UeptoBckoii. — Cankt-IlerepOypr: Jlans, 2023. —
168 c. — Pexxum poctyma: juisi aBTOpHU3. MoJib3oBareneil. — JlaHb :3JIEKTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/302753 (mara oGpaienus:
23.02.2023). — ISBN 978-5-507-45404-4. — TeKCT :3JIeKTPOHHBII.
2. MakmanoB, A. B. TeXHOJIOTMM UHTEIUICKTYaIbHOTO aHAM3a JIaHHBIX :y4eOHOE MOCo-
6ue / A. B. Makmanos, A. E. Xypasnes. — 2-¢ u3zf., crep. — Cankr-IlerepOypr : Jlanb,
2022. — 212 c¢. — Pexxum nocTyma: i aBTOpU3. MOJIb30oBareneid. —JIaHp : AJIeKTPOHHO-
o6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/206711 (nara obpamienus:
23.02.2023). — ISBN 978-5-8114-4493-9. — TekCT :3JICKTPOHHBIH.
JlonosiHUTEILHAS JIUTEpaTypa:
1. JIrorep . ®@. VckycCTBEHHBI HMHTEIIEKT: CTPATETMH M METOMABI PEUICHHs CIOKHBIX
npobiaem / JI. ®. Jlrorep, Mocksa: M3natensckuii mom: «Bunbsmey, 2005. 864 c.

2. Tlakmun H. b., OpemkoB B. U. busnec-ananutuka: ot nanusix k 3HanusM / H. b. Tla-
kiuH, B. U. Opemxos, Cno: [Turep, 2013. 704 c.

3. Haynu A. b. baiiecoBckue monenu / A. b. laynu, M.: JIMK TIlpecc, 2018. 182 c.

4. MakmanoB A. B., XKypasneB A. E., Toigsikaps JI. H. CoBpeMeHHbIE TEXHOIOTUU WH-
TEJUIEKTYyaJIbHOTO aHaju3a AaHHBIX: yueOHoe nocooue mis CIIO / A. B. Makmanos, A. E. XKy-
pasnes, JI. H. Teiasikaps, CI16: Jlans, 2020. 228 c.

5. Paccen M., Knaccen M. Data Mining. U3Bneuenue nndompanuu u3 Facebook, Twitter,
LinkedlIn, Instagram, GitHub / M. Paccen, M. Knaccen, CI16: ITutep, 2020. 464 c.

6. Paccen C., Hopsur II. UckyccTBeHHBIN MHTEIIEKT: coBpeMeHHbIN moaxoy / C. Paccen,

I1. Hopsur, M.: U3garensckuii goM «Buibamey, 2006.

10. NHOOPMAIIMOHHBIE TEXHOJIOI'NMU, ITPOI'PAMMHOE
OBECIHIEYEHUE 1 MHTEPHET-PECYPCbI JUCHUIIJINHBI

NHpopmManMOHHBbIE TEXHOJIOTHH

B xone ocBOCHMS NUCHUIIIMHBI ACIIUPAHTHI UCIIOIB3YIOT BO3MOKHOCTH MHTEPAKTUBHOMN
KOMMYHHKAIIMM CO BCEMU YYaCTHUKAMHU M 3aMHTEPECOBAHHBIMHM CTOPOHAMH 00pa3oBaTeIbHOIO
mporecca, pecypcbl 1 HHPOPMAIIMOHHbBIE TEXHOJIOTHH ITOCPEICTBOM 3JIEKTPOHHONW MH(pOpMaLK-

OHHOM 00pa30BaTEIBLHON CpeIbl YHUBEPCUTETA. ACTIHPAHTAM M HAyYHO-TIEJAaroru4eckKuM padboT-
6
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HUKaM obecnieueH aoctyn k ObC, HaykoMeTpuyeckuM 0azaM JaHHBIX U K MOJIHOTEKCTOBBIM pe-
cypcaM, HayKOMETpPHUECKMM 0a3aM JaHHBIX M K IIOJHOTEKCTOBBIM pecypcam, CIpPaBOYHO-

npaBoBoii cucteme «I'APAHT», npodeccrnonanbHol cripaBOYHON cucTeMe «TexakcnepTy.

IIporpammHoe oGecnieueHue

1. Onepannonnas cucrema Windows 7 (momy4daemast mo nmporpamme Microsoft "Open
Value Subscription" license V0948021 nara okonyanus 31.01.2021)

2. Oducnoe npunoxxernre MS Office Standard 2010 (momydaemoe 1o mporpaMmme
Microsoft "Open Value Subscription" license V0948021 nara okonuanus 31.01.2021)

3. Kaspersky Endpoint Security (17E0-190201-091470-333-1032 no 2020-02-12)

4. Google Chrome (GNU)

5. IIporpammusiit kommieke AutoDesk miis yueOnbix 3aBenenuii Education Master Suite:
AutoCAD, AutoCADCIvil 3D u 1.1. (Jlorosop #110001955026, JTorosop #110001703865, [lo-
rosop #110001781500 ...)

6. MathCAD 2015 (JIutiensus 3A1843569 ot 26.04.2013)

7. Pithon (Python Software Foundation License)

8. PascalABC.Net (GNU)

9. MS Visio (ICM-169946 no 30-01-2022)

10. MS Project (ICM-169946 1o 30-01-2022)

11. Loginom

Be0-caiiThI ¢ 271eKTPOHHBIMH PecypCcaMH 10 CHeUATbHOCTH:

1. TlporpammHoe obecrneueHue (JIMIIEH3MOHHOE), 0a3bl AAaHHBIX, HH()OPMAIMOHHO-
crpaBouHble U TouckoBble cucTeMbl: KoncynapranT [lmroc. OduuuanbHbelil caT KoMIaHUH
[DnexTponHbIilt pecype] — Pesxxum nmoctyma: http://www.consultant.ru/ cBoOoaHbIi (HaTa moce-
menus 24.01.2018).

2. DnexTpoHHas O6ubnuoreka HayuHbIX myonukanuii «eLIBRARY.RU» [DnexkTpoHHbII
pecypc] — Pexxum noctyma: http://elibrary.ru/, cBoboanstit (nata nocemenus 24.01.2018).

DNeKTpOHHO-0MOIMOTEeYHast cucTeMa M3atenbeTBa «Jlanb» [DnekTpoHHBIN pecypc] —
Pexwum nocryna: http://e.lanbook.com/, cBo6oaubIi (gaTa nocemenus 24.01.2018)

3. DIEeKTpOHHO-OMOIMOTeYHAs crucTeMa u3aareabcTBa «FOpaiT» [DaeKkTpoHHBIH pecypc]
— Pexxum noctyna: http://https://biblio-online.ru, ceo6oanbIit (gata mocemenus 24.01.2018)

4. Texnok.py [DnexTpoHHbIH pecypc]: Pexxum nocryma: http://www.tehdoc.ru/ cBo6o -

HbII (1ata nocemenus 24.01.2018).
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI

Hns nposenenust 3anHaruii no gucuuimiinie «CUCTEMbI UCKYCCTBEHHOI'O
HNHTEJJIEKTA», npenycCMOTpeHHONH yYeOHBIM IIJITAHOM TOJATOTOBKH aCIHUPAHTOB, UMEETCS
Heo0Xo/iuMasi MaTepualIbHO-TeXHUYeCKas 0a3a, COOTBETCTBYIOLIAs JEHCTBYIOIIUM CAaHUTAPHBIM
¥ TIPOTUBOTIOKAPHBIM TIPAaBHJIaM U HOpMaM: y4eOHBIC ayIUTOPHUH, 00OPYAOBAHHBIE KOMILUICKTOM
MeOenu; KOMIUIEKT MPOEKIIMOHHOTO MYJIbTUMEIUHHOTO 000pYI0BAaHUS; KOMIIBIOTEPHI C JIOCTY-
oM K cetu MHTepHeT; YuTanbHbIi 3a1 ¢ HHOOPMALMOHHBIMU pecypcaMy Ha OyMa>KHBIX U dJI€K-
TPOHHBIX HOCUTE-JISIX, OMOIMOTEKON, apXUBOM JHcCepTaluil u aBropedeparoB. oucHas opr-
TEXHUKa; 3ekTpoHHble Tabmuiel Excel MS Office; cipaBouno-npaBoBas cucrema «I"’APAHT»,
npodeccuonanpHas cupaBoyHas cuctema «TexskcnepT». g ayTUTOPHBIX 3aHATUN MO JUCIIH-
IUTMHE UCTOJb3yeTCs MaTepuaibHO-TeXHUYEeCKask 06a3a HHCTUTYTa HUQPPOBbIX TexHomorui 'YK
(r. Kamuaunarpan, yin. COBeTCKHA MPOCTEKT, 1), ayn. 353 - yueOHast ayaAuTOpHst ISl TPOBEICHUS
3QHSTHIA JICKIIMOHHOTO THITA, MPAKTUICCKUX 3aHATHH, TPYIIIOBBIX W WHIUBUYaTbHBIX KOHCYJIb-
Talui, TEKYIIero KOHTPOJIs U MPOMEXKYTOUHOM arTecTanuu. Y4yeOHas ayIuTOpUs YKOMILJIEKTO-
BaHa CIHEIUAIU3UPOBAHHON (yueOHON) Mebenbio - y4eOHOUM JOCKOM, CTOJOM MpernojaBaTens,
napTamu, CTyJbsMH. 13 KOMIBIOTEPOB C MOJKIIOUYEHUEM K ceTu MHTepHET, MyJlIbTUMEANITHBINA
npoekTop; inter doska; KOMIUIEKT JHMIIEH3MOHHOTO mporpamMmHoro obecredenms. 'YK, ayn.
261/8 KOMIIBIOTEPHI KiIacc - ydeOHas ayauTOpus JUIsl MPAKTUYECKUX 3aHITHH, TEKyIIEero KOH-
TPOJIsi, TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIbTAIIUH, TEKYILIEr0 KOHTPOJIA U MPOMEKYTOUHOMN
atrectauuu. OcHamenue ayauropun 308I: cneumanusupoBanHas (yueOHas) meOenb - MapThl,
CTYNbs. 8 KOMITBIOTEPOB C MOAKIIOYCHUEM K ceTH MIHTepHeT u o0ecrieueHreM JI0CTyIa B dIIEK-
TPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpey OpraHU3aIiH, KOMIUIEKT JIUIEH3UOHHOTO

nporpaMmMHOTO obecrnieucHuUs.

12. ®OHJ OEHOYHBLIX CPEACTB JJis1 TPOBEAEHUA ATTECTALIUUA MO
JUCIHUIIVIMHE, CUCTEMA OINEHUBAHUA 1 KPUTEPUU OLNEHKU

OI_IGHOLIHBIC cpeacTtBa Mo AUCHUIUIMHE TPCACTABIAIOTCA B BHIC q)OHI[a OIICHOYHBIX

cpencts (DOC). TpedoBanus k cTpykType U coaepxkanno @OC 1o IUCIUIUIUHE OMPEAEISIIOTCS

[MHonoxenuem mo ®OC.

13. OCOBEHHOCTH NPENNIOJJABAHUSA U OCBOEHUSA N CHUITJINHBI
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Jlnisi TIOBBILICHUSI KauecTBa MPUOOpETaeMbIX 3HAHHM, 00eCreueHUs] YCTOMUYMBOCTH MPH-
o0peTaeMbIX YMEHHMI U HaBBIKOB B IIPOLIECCE MPENOJABAHUS IPUMEHSIOTCS CIEIYIOIINE OCHOB-
HbI€ BU/Ibl 00pPa30BaATENIbHBIX TEXHOIOT U

® aodanmusnsie (M3MeHeHHE POpM OO0yUEHUsI, CTHIICH POBEIECHUS 3aHATHIA U MPEICTaB-
JIEHUs 3HAaHUU B 3aBUCUMOCTH OT YPOBHsI OOIIEH MOArOTOBIEHHOCTH 00y4aeMbIX, YPOBHS OCBO-
€HHSI MU TPEANIECTBYIOIINX JUCIUTUIMH y4eOHOTO TUIaHa | T. 1I.),

® xpeamugnvie (UCIOIb30BAHUE TBOPYECKOTO MOTEHIMAIA JIMYHOCTH, CIIOCOOHOCTEH K
HEOPIMHAPHOMY BOCIIPUSTHIO MaTepUala u T. 11.),

® camoobpazosanue (pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIBHOMY YITTyOJIEHHOMY
M3YYEHHUIO NPEAMETa AUCUUILIMHBI IPU KOHCYJIbTAI[MOHHOMN POJIM IIPENOAAaBATEN).

Ha nexumsix (ocHOBHast (hpopMa ayJUTOPHBIX 3aHATHN) 00YyJaroOIIUMCs TepeAaroTCs 3Ha-
HUS O MOHATUHHOM 0a3uce NpeAMeTHON 00JacTH, METOA0JIOTHYECKUX PETYNISATHBAX CUCTEMHOIO
aHaju3a B JIOTUUECKHU BbIIEpKaHHOW (opme. IIpu dTeHun NTaHHOrO Kypca NPUMEHSIOTCS TaKkue
BUABl JIEKIWH, KaK BBOAHAs, TMpoOieMHas, O0O030pHas, JeKuusA-uHPOpMaLus, JCKIHs-
BU3YyalIM3alus, JEKUUA-KOHCYIbTalMsl. YTeHue JeKUnuid CONpoBOXKAAETCA NMPE3CHTALMUIMU, AJIs
IPOBE/ICHUS] KOTOPBIX TPeOyeTCs ayaAuTOpusi, 000pyI0BaHHAS KOMITBIOTEPOM C Mporpammoii Mi-
crosoft PowerPoint, MynbTUMEUAHBIM IPOSKTOPOM, IKPaHOM. JICKIIMU COMPOBOXKIAKOTCS J10-
MOJIHUTEJIbHBIM WJUTIOCTPATUBHBIM MaT€pUaIoM B BUJIE CJail10B, WJUTIOCTPUPYIOIIUX, B YaCTHO-
CTH, CXEMbI U METOJMKU CUCTEMHOT'0 aHAJIN3a.

Ha npaktnueckux 3aHATHAX (TpynmoBas GpopMma ayIUTOPHBIX 3aHATHH) y acnUpaHTOB
pPa3BHUBAIOTCSI HABBIKM NIPUMEHEHMSI TTOJYYEHHBIX Ha JIEKIUAX 3HAHWW NP PEILIECHUU MpaKTHYE-
CKHX 3a/la4y, B TOM YHUCIJIE B COCTaBe IpyMIbl (KOJUIEKTHBA), IPUOOpETaeTCs OMBIT MyOIMYHBIX
BBICTYIUICHUH U JUCKYCCUH. 3aHATHE MOXKET MPOXOIUTh B Pa3IMYHbIX (hopMax, HO MpH J1000I
ero ¢opme, o0s3aTenbHON U acMpaHTa SIBJISETCS MPEIIIECTBYIONIas eMy U cleayromas 3a
HUM, CaMOCTOsTeNIbHas paboTa ¢ Hay4HOU JIUTEPaTypOH;

CamocrosTenbHast paboTa HarpaBjeHa Ha YIiIyOJIeHHEe U 3aKpeIieHne MPUOOPETEHHBIX B
IPOLIECCEe ayIUTOPHBIX 3aHATUI 3HAHUM, a TaKXKe Ha Pa3BUTUE MHTEIUIEKTYyaJIbHbIX M MpaKTH4e-
CKUX yMEHHUH. B xoze caMmocTosATebHON paboThl aCHUPaHThl U3y4YaroT MOJI0KEHUS! HOPMATUBHO-
CIPABOYHBIX JIOKYMEHTOB, PErJIaMEHTUPYIOIINUX MPOBEJCHUE CUCTEMHOI0 aHaliu3a, U mpuodpe-
TAIOT HaBBIKU WX MPUMEHEHUS MpPH MPOBEACHUN CHCTEMHOrO aHajdn3a 0O0beKTa JUcCepTaluoOH-
HOT'O UCCJIeI0BaHUS.

Boznukaromnyie BOmpockl B Mpo0ieMbl 00CY)IAIOTCS ¢ BEAYITUM JEKTOPOM B XOJE HH-

AUBUIYAJIIbHBIX KOHCYHBTaHHﬁ.
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14. METOANYECKHE YKA3AHMUSA 10 OCBOEHUIO JTUCIUAITJIMHBI

JIeKIMOHHBIC 3aHATHS IOCBSILICHBI PACCMOTPEHHIO KIIIOUEBBIX, 0a30BBIX IOJIOKCHUM
Kypca U pa3bsCHEHHIO YYeOHBIX 33/IaHHi, BBIHOCHMBIX Ha CAMOCTOSITEIILHYIO IPOPA0OTKY.

[IpakTuueckue padoOThI peaHa3HAUYEHBI JJIs IPUOOPETEHUS OIbITA IPAKTUUECKOMN peau-
3alUM MPOrpaMMbl. MeToiueckre yKa3aHus K MPakTUYECKUM paboTaMm mpopadaThiBalOTCS CTY-
JICHTaMH BO BpPEMsI CAMOCTOSITEIbHON MOArOTOBKH. HeoO0Xoaumblili ypoBeHb HOATOTOBKH KOH-
TPOJIMPYETCsI epe/] IPOBEICHHEM MPAKTHYECKUX padoT.

CamocrosarenbHas paboTa CTYJJCHTOB BKIIIOYAET CJIEAYIOIINE BUIbL: MPOPadOTKa yueOHO-
ro MaTepuaia JICKIMH, MOJrOTOBKAa K MPAKTUYECKUM paboTaM, MOJArOTOBKA K TEKYLIEMY KOH-
TPOJIFO M JPYrUe BHIBI CAMOCTOSTENBHOI paboThl. Pe3ynbTaThl BceX BUAOB pabOTHI aCIIUPAHTOB
(opMHpPYIOTCS B BUJIC UX JINYHOTO PEHTHHIA, KOTOPBI YUUTHIBACTCS HA MPOMEKYTOYHOM aTTe-
craiuu. CamocTosTenbHas padoTa IMpeIycCMaTpUBaeT HE TOJBKO NMPOpabOTKy MaTepHaIoB JICK-
LHUOHHOI'0 Kypca, HO ¥ UX PACIIUPEHHUE B PE3yJIbTaTE IIOMCKA, aHAIN3a, CTPYKTYPUPOBAHUSA U
IPEICTABICHUS] B KOMIIAKTHOM BHJIC COBPEMEHHON MH(OpPMAIMK U3 BCEX BO3MOXKHBIX HCTOYHHU-
KOB.

OcBoeHHe Kypca U €ro yCIeIIHOE 3aBEepIICHNE Ha CTaJUU MPOMEKYTOYHON aTTeCTallu
BO3MOJXKHO TOJILKO MIPU PETYIISIPHOI paboTe BO BpeMsi CeMeCTpa U IIAHOMEPHOM MPOXO0XKICHUH
TEKYILETr0 KOHTPOJIS.

[TpomexxyTouHast aTTecTalus [0 AUCHHUILIMHE TPOXOAUT B hopMe 3aueTa.

MeTonuka OLEHKH MO PEUTUHTY (OAMH W3 BO3MOXHBIX BapuaHTOB). CTYyAEHT, BBINOJ-
HUBLINKI BCE NPEyCMOTPEHHbIE YUEOHBIM IUIAHOM 33J]aHUs U CAABIINN BCE KOHTPOJIbHBIE MEPO-
NPUSATHS, TIOTY4aeT UTOTOBYIO OIICHKY IO JTUCIUIUIMHE 32 CEMECTP B COOTBETCTBUU CO LIKAJION:

60 6as1;10B M 00J1ee — 3auTeHO, MeHee 60 — He 3aUTeHo
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15. CBEAEHUS O PABOYEM ITIPOTPAMME ¥ EE COTJIACOBAHHUM.

Pabouas  mporpamma  guctummummasl «CUCTEMBI M CKYCCTBEHHOI'O
HNHTEJJIEKTA» nipeacrasiisier co0oii 00pa3oBaTelIbHbI KOMIOHEHT IPOTPAMMBbI 10 TOJIO-
TOBKE HAay4HbIX U HAyYHO-TIEAArOrMueCcKuX KaJpoB B aCIUPAHType MO HAYYHOH CIEHATIbHOCTH
252 MAHIMHOBEJIEHHUE; 2.5.6 TEXHOJOI'nsd MAINIMHOCTPOEHUS;
2.5.17 TEOPUSA KOPABJIA n CTPOUTEJIbBHASA MEXAHUKA;
2.5.18 NPOEKTUPOBAHUE U KOHCTPYKIUA CYIAOB; 2.5.19 TEXHOJIOI'UA
CYAOCTPOEHUS, CYJOPEMEHTA U OPTAHU3ALIUA CYJOCTPOUTEJIBHOI'O
HPOU3BOACTBA; 2.5.20 CYAOBBIE DHEPTETUYECKUE YCTAHOBKH U HUX
SJIEMEHTBI (IVTABHBIE U BCIIOMOTI'ATEJIBHBIE)

ABTOp mporpammbl — JOUEHT Kadeapbl NPUKIAAHON MATEMaTUKU U MH(OPMALMOHHBIX

TEXHOJIOTH, KaH/I. TEXH. HayK, ToueHT A.b. TpucraHos

PaGouass mporpamma AMCHMILTUHBI pacCMOTpeHa W OJ0O0peHa Ha 3aceJaHuH Kadeapsl

IPUKIIATHOM MaTeMaTHUKU U UHPOPMAIIMOHHBIX TexXHonorui (mpotokoia Ne 3 ot 30.08. 2024 r.).

N.o. 3aBenyromero kadenpoi mpukiagHON MaTEeMATHKU U WH(OPMALMOHHBIX TEXHOIO-
Ui

K.p.M.H, A.W. Pynenko

PaGouas nporpamMmma JUCHUINIMHBI paCCMOTpPCHA U 0;{06peHa Ha 3aCCaaHun MCTOJHNYC-

CKOIM KOMHCCHU HHCTHTYTA I(PPOBBIX TexHoJorui (mpoTtokon Ne 5 ot 02.09.2024r.)

[Ipencenarens yueOHO-METOAUUECKOH KOMUCCUN UHCTUTYTA HU(MPOBBIX TEXHOJIOTUI

O.C.Butpenko

CoriacoBaHo:

Havansauk YIIK BHK H.1O. Kinrouko
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