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PabGouass mnporpamMma aucuMIUiiHbl «MaimvHHOoe 0Oy4YeHHe» COCTaBlieHa B
cootBercTBUU ¢ TpeboBanusimu OI'OCBO mno nanpasinenuto noaroroBku 09.03.02-
«HpopMalIMOHHBIE CUCTEMBI U TEXHOJIOTHUNY, YTBEPKIECHHOTO MPUKa3oM MuHUCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot «19» centsiops 2017 r. Ne 926.

[IporpamMmmy coctaBuia: crapmuii npenojaBarenb Kadenpsl «HubopmanmoHHbIE
CHUCTEMBI U TEXHOJIOTUI, /EBnoesa 3./1.

[Iporpamma onoOpeHa Ha 3acemanuu Kadeapsl «HDOpMAIIMOHHBIE CHCTEMBI H
TEXHOJIOTHI
ITpotokos Ne 9 ot «20» maa 2024 rona

[TporpamMma ogoOpeHa YueOHO-METOANYECKOW KOMHUCCHENW (U3MKO-MaTEMaTHUECKOIO
bakynbTeTa

[IpoTokon Ne 9 ot « 22 » mas 2024 rona



1. HEJIM U 3AJJAYUN OCBOEHUSA JTUCIIUTTJIMHBbI

Heab (MCUMIUIMHBI — TTO3HAKOMHTH CTYJICHTOB C HAYYHBIMH U WHKCHEPHBIMHU
npo0ieMaMu  MHTEIUJICKTYalbHOTO OOECHEUYEeHHs] BBIYUCIUTENIBHBIX —IPOIIECCOB,
METO/aMH, CPEACTBAMU Pa3pabOTKU U IKCIUTyaTallMi CUCTEM MAIIMHHOTO OOy4YEHHS.
Kpome Toro, mpecnenyercsi 1eib 00eCneYnTh MOHUMAHUE CTYACHTaMHU IMPUHIUIIOB
rIIyOOKOTo 00yUYeHHs, a TAKXKE OTJIAJIKK UHTEIUIEKTyaJIbHbIX aJITOPUTMOB.

3agayamMm M CUUILTHHBI SIBIISIOTCS:

B pesynbTaTe 0cBOCHUS TUCITUTIIMHBI CTYICHT JOJDKEH:

3HaTh:

- OCHOBHBIC MOJIEH 3HAHUN M XapaKTEPUCTUKU CHUCTEM HMCKYCCTBEHHOTO
WHTEJIEKTa,METO/Ibl U CPEJICTBA Pa3pad0TKH MHTEIIEKTYaIbHBIX CUCTEM U 0a3
3HAHMU;

- OCHOBBI METOJIOB MAIlIMHHOTO O0y4YEHUS;

- METOJBI OPTaHM3AIIMH M OCHOBHBIC MPOIIECCHI MHTEIUICKTYaIbHOTO
00CTyKHBaHUS BEIYUCITUTEIBHBIX TIPOIECCOB;

YMeTs:

- ONpenemnsiTh WHTEJUICKTYaJIbHbIC nOTpeOHOCTH BBIYHUCIIATEIbHBIX
MPOLIECCOB,  BBIMOJHATH WHTEJUIEKTYadbHOE OOCITYKMBAHHE BBIYMCIUTEIBHBIX
CHUCTEM; pa3pabaThiBaTh M TMPUMEHATH CPEACTBA HHTEIUICKTYAIBHOW TOMICPIKKU
BBIYHMCIIUTEILHBIX MPOIIECCOB.

- OTJIQXKUBATh UHTEIUICKTYaIbHBIC

anroputMbl. [ [ppoOpecTn HaBBIKK:

- OTIPECIICHAS] HHTEIJICKTYJIBHBIX TIOTPEOHOCTEH BBIYMCITUTEIIBHBIX

MIPOIIECCOB; BHITIOJIHCHUS] HHTEIICKTYaJIbHOT'O 00CITY )KHBAHUS

BBIYHCIIUTEIBHBIX CUCTEM;

- pa3pabOTKH U IPUMEHEHUS CPEJICTB MHTEIIEKTYAIbHOU TOIIEPKKU
BBIYHMCIIUTEILHBIX TPOIIECCOB.

dopMupyemble TUCIHUTUIMHON 3HAHUS U YMEHHS TOTOBSIT BBIMYCKHUKA JTAaHHOM
00pa3zoBaTeNbHON MPOTPaMMbl K BBITIOJTHEHHUIO CIEAYIONINX OOOOIIEHHBIX TPYIOBBIX

byHKIMNA (TPYTOBBIX QYHKITHI):

Koa n O06001eHHbIE TPYAOBbIE
HaMMEHOBAHU pynkuun Tpynosbie GyHKIIUA
e Kon HaumenoBanue |Ypose HaumeHoBaHue Kona YpoBennb
npodeccuonan Hb (moaypoBeHb)
bHOTO KBaJIH KBaIMPUKATHH
CTaHAapTa puxan
HHU
06.015Cneunanu| C Bemmonnenue pador| 6 |OnpeneneHue nepBOHAYATBHBIX C/01.6 6
CT 10 1 ynpaBJieHUE TpedoBanwmii 3aka3zunka k UC u
MH(OPMAITMOHH [paboTamu 1o BO3MOXKHOCTH WX peanunzanuu B IC
bIM CHCTEMAaM. CO3/1aHUIO0 Ha JTane npea KOHTPAKTHHIX padoT
(MouduKan) u JIoKyMEHTHUpOBaHHE C/07.6 6
COTIPOBOXKIEHUIO CYIIIECTBYIOLINX OM3HEC-TIPOIIECCOB
nC, OpraHM3aIluy 3aKa34yrKa (peBepc-
ABTOMAaTU3UPYIOLTH WHXXUHUPUHT OM3HEC- IPOILIECCOB
X 3a71a9H OpraHN3aIlin)




OpPraHHU3ALOHHOTO PazpaboTtka Moaenu Ou3Hec- C/08.6 6
YTIpaBJICHUS U MPOLIECCOB 3aKa34ynKa
OM3HEC-TIPOIIECCHI.

Paspabotka apxurextypsl LC Cl/14.6 6
IpoexTupoBanue u ausaita IC C/16.6 6
Paspabotka 6a3 ganusix UC C/17.6 6

2. MecTo yueOHOI TUCHUIIMHBI B CTPYKTYpe OCHOBHOM
npogeccnoHaIbLHONH 00pa3oBaTeJIbHOM MPOrPaMMbl

VYuebHas aucuuiuiiHa «MaimHHOe 00ydeHue» oTHocuTcs kK Moayio b1.B.13
00s13aTeNIbHOM  MporpaMMmbl,  (GopMHupyeMOH  ydyacTHHKaMu  oOpa3oBaTeIbHBIX
OTHOIIIEHUH. B coOTBeTCTBHM ¢ Y4EOHBIM TUTAHOM JUCITUIUIHHA U3Y4YaeTCs B YETBEPTOM
CeMecCTpe.

CBa3b ANCHUIIINHBI «MammuHHoe oﬁyqelme» C MpeAeCTBYIOIMUMA NTUCHUIITTUHAMMUA A
CPOKH MX M3YYCHUS

Kon JIMCUUIUINHBL, TPEAIECTBYIOIINE TUCIIUILINHE CemecTtp
JUCIUTUTHBI «MarmHHOe 00y4eHHE»
51.0.07 «Hngopmamuxar 1
b1.0.19 «Mamemamuray 1,2
b1.0.12 « Texnonoauu npocpammuposanus» 3
b1.0.16 «bazvl 0anuwixy 3

CBsi3b AUCHUILIMHBI « MamIMHHOE oﬁyqune» C mocjJeaAyiomuMu JTMCHUILIMHAMHA U
CPOKH MX M3YUYCHUSA

Kon JIMCIUIIIMHBI, CIIeYIONIME 3a AUCUUIUIMHON «MamuuHoe| CeMecTp
JCLUIUIUHBI o0yueHue»
b1.B.05 [IporpaMmupoBaHue MPOMBIIUICHHBIX JOTUYECKUX 7,8
KOHTPOJUIEPOB
b1.0.15 JIuHrBUCTHYECKOE OOECTIeYeHuE pOOOTOTEXHUUECKUX 6
CUCTEM

CBsi3b AUCHUILIMHBI « MalIMHHOE oﬁyqune» CO CMECKHBIMHU TUCHUILIMHAMHU U CPOKH
X U3YyUYCHUHA

Kon JIMCIIUIIMHBI, CMEXKHBIE C JUCIIUTLIMHON Cemectp
TUCIUTINHE] «MammuHHoe 00y4YeHHUEe»
b1.B.16 TexHOoNOorus aHanvs3a U BU3yajn3anus JaHHBIX 5

3. Pe3yabrarhl 0cBOeHMS QMCUMILINHBI « MalIuHHOE 00yUeHne»
OcBoeHHe AUCHMILIUHBI HANpPaBlIeHO HAa (GOPMUPOBAHUE CIETYIOIIUX
KOMIIETEHIIM B COOTBETCTBUHU C 00pa30BaTENIbHBIM CTAaHIAPTOM M 00pa30BaTEIbHOM
IPOTPaMMON:

IlepeyeHb MIIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 110 JMCUHUILINHE,




COOTHECEHHBIX C HHAUKATOPAMH JOCTHKCHUA KOMIIeTEHIIUH

Karteropus (rpynma)
o0menpodgeccHOHATbHBIX

Kon m HanmenoBanmne
o0menpodgeccuoOHAIBHO

Koa u HanMeHOBaHHe HHIXKaATOpa
MOCTHIKCHUSA

KOMIIeTeHIM i i KOMIIeTeHIM U o01menpodeccuoHAIbHOMI
KOMIIeTEHIMHU
[1K-4 [1K-4 Cnocoben UA-1 TIK-4 IlpuauMaeT y4yacTue B OIICHKE,
IIPUMEHATH METO/IbI
BbI U IIpu H XOJUMOCTH TK
MalIMHHOTO OOYYCHHMsS IS Gope puHeobxoz OC' paspaGorke
pemeHHﬂ 3a7a4 METOJOBMAIIIMHHOTI' O O6yquI/I5[.
HUCKYCCTBEHHOI'O
HHTCIJUUICKTa HpI/IHI/IMaeT y4aCTueC B OLICHKE, BI)I60p€ " 1pu
HEOOXOINMOCTH pa3paboTke METOJ/IOB
MAaIIHHOTO O0YYEeHHUS:
- 3HaeT: KJIaCCUYECKHE METOJbI U AJITOPUTMBI
MalllMHHOI'O 06y‘{eHI/ISI2 MPECAUKTUBHBIC -
OGy‘ICHI/IG C YUUTCJIEM, ACCKPUIITUBHELIC -
oOy4eHue 6e3 yauTens;
- YMeeT: IpOBOJAUTH CPaBHUTENbHBIA aHATIU3
U OCYUIECTBIISITH BEIOOP, HACTPOUKY MPH
HE00XOUMOCTH pa3paboTKy METO/IOB H
AJITOPUTMOB JIA
pemIeHus 3a/1a4 MaITnHHOTO O0YYEeHNSI.
[IK-5 ITK-5Cnocoben
HCII0JIb30BaTh MJ1-1 TIK-5
HMHCTPYMCHTAJIBHBIC 3HATD: OcymeCTBJmTL OLICHKY H BLI60p
CPCACTBA UIA PCHICHMA MHCTPYMEHTAJIBHBIX CPEACTB UISL pPELICHUS
3aJav MAallTMHHOT' O oCcTaBJICHHOU 3a4a4U;
00yUeHUsI.
N-2 T[IK-5
YMmetn: Pa3pabaTeiBaTh MOAEIH MAIIMHHOTO|
00yUeHUS JIJIsl pEIICHHMs 3a/1a4;
NJ1-3 TIK-5
Brnaners: Coznaet, noanepkuBaet u
WCIIOJIb3YET CUCTEMBI UCKYCCTBEHHOIO
WHTEJUIEKTa, BKITIOYAOIIME pa3pabOTaHHbIE
MOJIENH U METOJBI, C IPUMEHEHUEM
BBIOPAHHBIX HHCTPYMEHTOB MAIIMHHOTO
00y4eHHUSI:
IK-6 IIK-6 Cnocoben co3maBatsl/I-1 ITK-6

HEHUPOCETEBbIX MOJIENIEH M|
METOJIOB..

U IIOJIEPKUBATH CUCTEMBI  [(OCyHIECTBISIET OLEHKY M BBIOOp MoOJelei
MCKYCCTBCHHOT'O MCKYCCTBEHHBIX HEMPOHHBIX ceTen u
MHTCJIJICKTa  Ha  OCHOBCHMHCTPYMEHTAJIbHBIX  CPEACTB I  PELICHUS

[IOCTAaBJICHHOMU 3a/1auu:

HEHWPOHHBIX CETEH

- 3HaeT 6a30BbIe APXUTEKTYPbI U MOJEIN
UCKYCCTBEHHBIX HEHPOHHBIX CETEH;

- 3HaeT PyHKIMOHAIBHOCTh COBPEMEHHBIX
WHCTPYMEHTAIIBHBIX CPEACTB U CUCTEM
MIPOTpaMMHUPOBaHMS BOOJIACTH CO3aHUS
MOJIeNIeld HCKYCCTBEHHBIX HEWPOHHBIX CETEM;

- YMeeT nNpoBOAUTE OLICHKY M BBIOOP Moenei
HCKYCCTBEHHBIX HEPOHHBIX CETEU U
HHCTPYMEHTAJIBHBIX CPEACTB JUISPELLICHHUS
3aJa41 MAIIMHHOTO O0YYEHUS;

Brnaneert: MIPUMEHSTh COBpEMEHHBIE
WHCTPYMEHTAJIbHBIE CPEICTBA W  CHCTEMBI
OpOrpaMMHUpPOBaHMUsA A pa3paboOTKH |

06yLIeHI/I$I MO,Z[@J'ICfI HNCKYCCTBCHHBIX




T[K-7. [K-7 Criocoben MA-1 11IK-7 BeimomHseT MOATOTOBKY U Pa3METKY
OCYIIECTBIIATH COOp CTPYKTYPUPOBAHHBIX U HECTPYKTYpPUPOBAHHLIX|
1  IIOATOTOBKY HAaHHBIX JUISIDaHHBIX AJII MAlllUHHOTO 06yquI/1;1.

CUCTEM HUCKYCCTBEHHOI'O

MHTEIUICKTA. - 3HaeT: METOBI PELYKIHU
Pa3MEepHOCTH 3JIEMEHTOB Habopa
JaHHBIX U UX TpeIBAPUTEIHHOM
CTaTUCTUYECKOI 00pabOTKH, pa3METKH
CTPYKTYPHUPOBaHHBIX U HE
CTPYKTYPUPOBAaHHBIX JTaHHBIX;
- YMeeT: BBIABIATH U UCKIIIOUATh U3 MaccuBa
JAHHBIX OIIMOOYHBIE JaHHBIE UBBIOPOCHI;
- YMeeT BBIIETATh BXOJHBIE U BBIXOIHBIE
MEPEMEHHBIE C LIENbIO UCTIONB30BAHNUS
MPEIUKTHUBHBIX MOJIEICH;
OCYIIECTBIISTH Pa3METKY
CTPYKTYpHUPOBAaHHBIX U
HECTPYKTYPUPOBAHHBIX JAHHBIX;
- Brageer: ucronb30BaTh HHCTPYMEHTEI,
onbmuorexu u Texnonoruu Data Science st
IIOATOTOBKU U PAa3METKU CTPYKTYPUPOBAHHBIX
1 HECTPYKTYPHUPOBAHHBIX JTAHHBIX JIIS
MAaIIMHHOTO 00YYeHUS;

UCTIONB30BATh METOJIBI U
TEXHOJIOTHH MacCOBO ITapajuIeIbHON
00pabOTKH 1 aHAIIN3a JAHHBIX.

4. CTpyKTypa u coiepKaHue TUCHUIIMHBI (MOIYJIs)
«MamuHHoe 00yUeHue»
4.1CtpyKTypa IUCHUILTHHBI (MOZYJIS)
OO0mIast TPYA0€MKOCTh TUCITUTIIIMHBI COCTABIISAET 3 3aUeTHBIX enHUIIBI, 108 gacos.

Buabl yueGHoii padoThl, BKIOYas @opMeI TEKyIero
CaMOCTOAITEJILHYIO PaGoTy KOHTPOJIAYCIIEBAEMOCTH
CTYI€HTOBHTPY/I0EMKOCTh (B 4acax) (no nedenam cemecmpa)
dopMa NPpoMe:KYTOUHOIM
KonTakTHasn CamocrosiTeibHas aTrrecranmu (no
pa6ora pa6ora cemecmpam)
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Pa3znen 1. Ocuosbl
MaIIHHHOTO O0yJIEeHNUS
1 v 5] 6 2| 4| -| - - - - 6] - - - - - - -
1 METOJIBI
[PErpECCHBHOTO aHAJIM3a
5
Paznen 2. Metoast
2 6 2| 41 - - - - 81 - - - - - - -
KJaccupuKaIu




3 Pa3nea 3. Merozs! 6l 2l al - ] S A ol ) i
o0yueHus 6e3 yuureis

Pasnen 4. Helipounsie
4 | ceru u rumybokoe 10( 4| 6| - - -] - sl -1 -1|-1]-1- - -
o0OyucHme

Pa3nen 5. Omnanka
5 | mporpamMM MaiMHHOTO 6| 2| 4| - - - - sl - | --1-1]- - -
00y4eHHS.

5
6 PaSI(e.JIvG. Jlepesbs 6121 a 6
penenuit

Pasznen 7. 10lal6]l- 8
AHcaMOJIEBBIE METOIBI

IMoxroroBka K 5
IIPOMEXKYTOUHOMN
aTTeCcTalluHy,
KOHCYJIbTAaIlNH TIEPes - - - - | - - | - - 8
MIPOMEXYTOUHOMN
aTTecTalyel u crada
aTTeCTalHu.

3auer 5 9 - - - - - - - - - - - - - R _

Oomas
TPY10eMKOCTh, B 50 | 18(32 | - - - - - |58 - - - - - - -
yacax

4,2.Conep:xaHue yueOHOro MaTepuasa

Tema 1. OCHOBBI MAIIIUHHOTO O0y4YeHHS M METO/IbI PerPeCCHOHHOI0 AaHAJIN3A
Beenenne B mammnHoe oOydenue. [Ipobnema nuHeHOM perpeccru. OyHKIUS OMMUOKH.
['panneHTHBIN CITyCK

Tema 2. Metoabl Kaaccupuranuu

[Ipobnema kmaccudpukauuu. CurmompanbHas  (QyHkuus. DyHKUAS — OMIMOKH.
Jloructuyeckas perpeccus
JlepeBbs pelienuii, ciry4daiHeiil ec. Metos Onuxaimmx cocenen
Tema 3. MeToabl 00y4yeHnust 0e3 yuuTeJis
Metoanl camkenust pasmepaocteir (PCA, T-SNE). O630p MertonoB kiactrepusanuu. K-
Means
ArnomepaTuBHas kiactepuzanus. Mepapxudeckue MeToApl KiacTepu3amuu. MeTpUKH
OLIEHKH KaueCTBa KJIaCTEePHU3AIIH
Tema 4. HeiipoHHbBIE CeTH U IIy0OKO0e 00yUueHue
Crnoxxnaple mpoOsieMbl KiaccUpUKAMKU. ANMPOKCUMAIMS CIOXKHBIX (yHkmmi. [Ipsmoe
pacnpocTpaHeHHe
O6patHoe pacnpoctpanenue. CBeprounsie cetu. LSTM cetu. GAN cetn

Tema 5. OTaaaka nporpaMm MaliMHHOTO 00y4eHusI
[IpobGnema nepeodyyeHust 1 HeooOyueHus. OTaaaKa alropuTMOB MAILIMHHOTO OOY4YEeHHUSI

Tema 6. [lepeBbsi pelieHuii
CrpykTypa nepeBbeB pemieHHd. Bunsl pasgenstomux ¢yHkuumii. OOydeHus aepeBa



pemennii. AnroputMm Random Forest.

Tema 7.AHcaM0J1eBbIe METOAbI
Ancamb6rieBble MeTOABl AHCAMOJU aJITOPUTMOB MAIIMHHOTO OOy4YeHHs. ATperupoBaHue
Mojeseil. AHcamOmu pemarommx JaepeBbeB. Meroa ciydaiftHoro seca. ['pagueHTHBIN
OyCTHUHT

IlepeyeHb NPAKTHYECKUX PAOOT

Ne  |Ha3BaHue npakTU4ecKux padoT Konmuect

n/ BOYACOB

i

1 [ILp. Ne 1. OcHOBBI paOOTHI ¢ JaHHBIMU B pPython. 8

2 [ILp. Ne 2. Jluneitnasi perpeccusi, HOJMHOMHUAIbHBIC (DYHKIIUH, 4
peryispuzanus

3  |I[Lp. Ne 3. Jloructrueckas perpeccusi, HeHpOHHBIEC CETH 4

4 [ILp. Ne 4. Knacrepuzarus 4

5 [ILp. Ne5. I'my6okoe oOyueHue 4

6 |[Lp. Ne6. [IpaBuia u ananu3 kauecTBa (TOYHOCTh, MMOJTHOTA). AHAIN3 C 4
noMonpr0 ROC kprBoii. AJITOPUTM IOCTPOEHHUSI IEPEBHEB PEILICHUM.

7 [ILp. Ne 7. AucambGneBbie MeTo bl Peanuzanust Mojeneil ¢ moMoIlbio 4
METO]1a TPAANEHTHOTO OyCTHHTa, METO/Ia Cy4aitHoro jeca. bnenaunr
1 CTEKKUHT

Bcero yacos 32

5. Oo0pa3oBaTe/ibHbIe TEXHOJOTHH, BKJIIOYAS HHTEPAKTHBHbIE (DOPMBI
00y4eHuUs
B opranmzanuu mpoiuecca OO0ydyeHHS MO JUCHUIUIMHE MCHOJB3YIOTCS Kak
TPaJULIMOHHBIE TEXHOJOTUHU, XapaKTepHble IS JIEKIUOHHO-CEMHHAPCKOU (DOpMBI
0o0Oy4eHUs], TAK U UHHOBALIMOHHBIE TEXHOJOTUHU. D(HPEKTUBHOCTh OOYUEHUS MOBBIIIAET
MCIIOJIb30BAaHUE COBPEMEHHBIX TEXHUUECKUX CPEACTB M METOJIUK U3yUYEHHUsI PEIMETA.
JlekMOHHas ayAUTOPUS C MYJbTUMEINA TPOEKTOPOM, KOMIIBIOTEPOM, CTAHIaPTHBIM
HA0OpPOM CHEIUATM3UPOBAHHON yueOHOM Mebenn 1 yueOHOTO 000pyI0BaHUS,
nepCcoHaIbHbIE KOMITbIOTEPHI. Ha KaXka0M nepcoHaIbHOM KOMITbIOTEpE O0ECTeueH BhIXOT
B ceTh Internet, ycTaHOBIIEH MaKeT O(UCHBIX MPOTPAMM.

6. YueOHO-MeTOIMYECKOE 00ecnieyeHre CAMOCTOSITeIbHOI paloThl CTY1€HTOB.
OueHoYHBIE CPeICTBA /I TEKYIero KOHTPOJISl YCIIeBaeMOCTH, POMEKYTOYHOI
aTTeCTallum 10 uToraM OCBOCHUA ITUCHUITJINHBI.

IlepeyeHb caMOCTOATENbHBIX padoT

Ne  |Ha3zBanue camocTOATENBHOM pabOThI Komnuecr
n/ BOYACOB
I
1 |C. Ne 1. [IpoGnema nuneiiHoi# perpeccuul. OyHKIUS OIIHOKH. 6
[ paareHTHBIN CITyCK
2 | Ne 2 IIpoGnema knaccudukanuu. CurMmouaanbHas QyHKIIHSL. 8
Jloructruueckas perpeccust




3 Ne 3. Metonbl camxenus pazmeprocreid (PCA, T-SNE). O630p 6
MeTo/I0B kiactepusanuu. K-Means. . Mepapxudeckie MeTOIbI
KJIacTepu3anuy. MEeTpUKH OIIEHKH KauecTBa KJIaCTepPU3aIH

4 Ne4.Crnoxubie pOOJIEMBI KJ1acCU(UKAIUU. O6parHoe 8
pacrtpoctpanenue. Ceeprounsie cetu. LSTM cetu. GAN cetu

5 Ne 5 TIpobema nepeodyuenus u HeqooOydeHus. OTaaaKa airOpUTMOB 8
MaIIMHHOTO 00YYCHHSI

6 Ne 6. Kputepuit uHQOpMaIIMOHHOTO BBIUTPHIIIA U KpUTepUuid J[>KUHMU. 6
Jleca pemaromux JepeBbEB.

7 Peanuzamnus Moseneit ¢ moMoIbpi0 METo/1a TPaIMeHTHOTO OyCTHHTA, 8
METO/Ia CITy4ailHOro jeca. Metoasl 0TOOpa npu3HakoB. OnTuMu3anus
THIeprnapaMeTpoB

8 [ToaroToBKa K MPOMEKYTOYHON aTTECTAIlMU, KOHCYJIbTAIIUU TIEpe]] 8
IPOMEKYTOYHOM aTTecTalMel U cjaya aTTeCTalHH.

Bcero yacos 58

6.1. Memoouueckue ykazanus no op2anu3ayuu camocmoameabHoil padoomul
CmMyO0eHmos

1.YcnemHoe ocBoeHHe Kypca TpeOyeT HampsHKEHHOM CaMOCTOSITENIbHOM paboThl
cTyaeHTa. B mporpamme Kypca npuBeIeHO MUHUMAJIbHO HEOOX0AUMOE BpeMsl 1J1s1 pabOoThI
cTylaeHTa Hajx TeMoil. CamocTosiTenpHas padoTa BKJIIOYAET B ce0s YTEHHE JIEKUUH U
PEKOMEHOBAHHOM JIUTEPATYPhl, PELICHUE 3a1a4, PEIJIaracMbIX CTYJICHTaM Ha JIEKLIHIX U
7a00paTOPHBIX 3aHATHAX, Pa300p MPOOJIEMHBIX CUTyaluil. PyKoBOJACTBO M KOHTpPOJIb 3a
CaMOCTOSITEJIbHOM paboTOil CTyJeHTa OcyllecTBisieTcds B (opMe HWHAUBUIYATbHBIX
KOHCYJIbTaMi. JIJIsi akTMBU3allMM CaMOCTOSATENbHONM padOThl CTYAEHTOB U SKOHOMHUU
BPEMEHHU, OTBOAMMOIrO Ha JICKIMOHHBIA KypC, psii TEM BBIHOCUTCA Ha CAMOCTOSITENBHOE
uzydenue. CamocrositenbHass paboTa €O  CTyAGHTaMHM TPOBOJUTCA B Yachl
CaMOCTOSATENIbHOU PaboThl B hopMe KOHCYyJbTalui. PacnpeneneHrue 4acoB pyKOBOJICTBA
CaMOCTOSITEJIbHON pabOTON YYHUTHIBAET BAXXHOCTH PACCMATPUBAEMOMN TEMbl M BO3MOXKHYIO
CIIOKHOCTh TP OCBOGHHMU ee€ cTydeHTamHu. CamocTosiTesnibHas paboTa CTYAEHTOB
paccmaTpuBaeTcss Kak BHJ y4eOHOro Tpynaa, MO3BOJISIIOIIMNA  ILIeJIEHANPaBICHHO
(GopMHUpPOBATh U pa3BUBaTh CAMOCTOATEIBHOCTh CTYACHTA KaK JJUYHOCTHOE KayecTBO MPHU
BBIMIOJIHEHUH PA3JIMYHBIX BUJOB 3aJlaHUN U MPOPa0OTKE JOMOJHUTEIBHOIO Y4eOHOTrOo
MaTtepuana. J[js ycrnenrHoro BEIMOMHEHUS Ta00paTOpHBIX paboT, HanmMcaHus pedepatoB u
MOATOTOBKM K KOJUIOKBUYMY, TOMHMO MAaTEpHAIOB JICKIIMOHHBIX U JIA0OPATOPHBIX
3aHATUH, HEOOXOJAMMO WCHOJb30BaTh OCHOBHYIO U JIOMOJHUTEIBHYIO JIUTEPATypYy,
yKa3aHHYIO B KOHIIE JaHHOU paboyell MporpaMmal.

2. Jlexuuu, mpe3eHTallui, METOAMYECKUE YKa3aHus M 3aJaHusl K JaOOpaTOPHBIM
paboTaM TMOMELIAIOTCS B TPYNIOBBIE MANKW CTYJIEHTOB, HAXOJAILIMECSs Ha CepBepe
YHUBEPCUTETA U IOCTYITHBI CTYJIEHTaM IPYIIIIbI.

3. Meroandeckue ykasaHHs COAEPKAT TEOPHUI0 MO PACCMATPUBAEMOMY BOIIPOCY,
PEKOMEHIAlIMU 10 BBIMOJIHEHHUIO MPAKTUYECKUX padoT.

6.2. Ouyenounvie cpeocmea 011 meKyuwe20 KOHMPOJIA YCNEBAeMOCHIU,
NPOMEINCYMOUHOU ammecmayuu no Umo2am 0C80€HUA OUCUUNTUHbL
MTOroBeIi KOHTPOJIb IPOBOAUTCS B BUJIE 3a4ETa.



KoHTpoJsibHBIE BONIPOCHI

1. IIpenpoueccunr. Macmrabupoanue. Hopmuposka. [loimHoMuanbHbie MPU3HAKY.
One-hot encoding.

2. Tunbl 00y4eHuUs: C yUuTeleM, 0e3 yUuTesi, C MOJKPEIJIEHUEM, C YaCTUYHBIM Y4acTHEM
YUUTENs, aKTUBHOE 00yUYeHHE.

3. Cmemenwne u qucrnepcus (bias and variance). [TonaTre cpeaHei rTUMOTE3bI.
4. OmmOka BHYTpH U BHE BIOOpKU. Ommbdka o00o0menus. HepaBenctBo Xédaunra.
Banunanus u kpocc-Banuaanms.

5. JIuneiinas perpeccus.

6. [lonmMHOMHANIBHAS PETPECCHUSL.

7. I'pebueBast perpeccusi.

8. Jloructuueckas perpeccus. ['paueHTHBIN CITYCK.

9. baitecoBckuii knaccudukarop. TUIBI OleHKH pacpenenennii mpuzHakos (Gaussian,
Bernoulli, Multinomial). EM anroputwm.

10. Meron onopHbix BekTOopoB. [locTanoBka 3agaun. DopMynHpOBKa U pEUICHUE
JIBOMCTBEHHOM 3a7auu. THUIIbI OIIOPHBIX BEKTOPOB. SAapa.

11. Iloporoseie ycnoBus. D¢ dexktuBHOCTH 10 [lapeTo.

12. Presicion-Recall u ROC xpussie. AUC.

13. Metpuueckue kinaccudpukaropbl. KNN. WKNN. Ot6op stanonos. DROP5S. Kdtree.
14. Knacrepu3anus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

15. lepeBbs pemienuii. THopMaimoHHbIN BBIUTPHILIL, KpUTepuil J>KUHU.

16. Perynspuzanus aepeBbeB. HeOpexxHbie pelaronme 1epeBbs.

17. BycTHHT IepEBbEB PELIEHUM.

18. Ancam6neBsie meTobl. SOft and Hard VVoting. Bagging.

19. Cnyuaiinbie neca. AdaBoost.

20. Aucamonessie Meto bl perpeccud. RANSAC. Theil-Sen. Huber.

7. Y4eOHO-MeTouYeCKOe U MAaTepPuaIbHO-TEXHUYECKOe olecreyeHmne
AMCHUIUIAHBI (MOayJsi) « MamIuHHOE 00y4YeHue»
7.1 OcHoBHas JUTEpaTypa

1. Boponuna, B. B. Teopus 1 npakTHKa MallIMHHOTO 00y4YeHUs : yueOHOe nmocodue
/ B. B. Bopouuna. — YawsHoBck : Yal'TVY, 2017. — 290 c. — ISBN 978-5-
9795-1712-4. — Tekct : 3nekTpoHHbIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.Jlanbook.com/book/165053 (mata oOpameHus:
20.12.2021). — Pexum gocTyma: st aBTOPH3. TOJIb30BATEIICH.

2. Pocrogies, B. C. MckyccTBeHHBIE HEMPOHHBIE CETH : yUeOHUK 7151 BYy30B / B.

C. PoctoBueB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 216
c. — ISBN 978-5-8114-7462-2. — TekcT : 25ieKTpoHHbIH // JIaHb :
AIIEKTPOHHO-OMOmMoTeunas cuctema. — URL:
https://e.lanbook.com/book/160142 (nata oopamenus: 20.12.2021).

— Pexxum mocTymna: A aBTOpU3. TIOJIB30BATENCH.

3. EBnokumoB A.A. CucteMHOE TpOrpaMMHpPOBaHUE [DIEKTPOHHBIA pecypc.
Mynerumenual: yueoHoe mocooue / A. A. EBnokumon, H. B. Maiictpenko, A.
B. Maiictpenko. - Tam6os: ®I'BOY BO "TI'TY", 2016. - Pexxum moctyma k
kaure: http://wwwe.tstu.ru/book/elib3/mm/2016/evdokimov

4, [TaBnoBa, A. WM. NudopmannoHHbIE TEXHOJOTMH: OCHOBHBIE MOJOKEHUS
TEOPHH UCKYCCTBEHHBIX HEHPOHHBIX ceTell | yueOHoe mocodue / A. U. [1aBnosa.


http://www.tstu.ru/book/elib3/mm/2016/evdokimov

— HoBocubupck : HoBocuOupckuii TOCYIapCTBEHHBI  YHHBEPCUTET
skoHOMMKU M ynpasineHuss «HUHX», 2017. — 191 ¢. — ISBN 978-5-7014-
0801-0. — TekcT : 2JeKTPOHHBINA // DIeKTpoHHO-OMbOIMoTeyHas cuctema PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/87110.html (nara

obpamenus: 14.01.2021). — Pexxum gocTyma: Juist aBTOPU3HP. TOIb30BaTENICH
5. bapckuii, A. b. BBenenune B HelipoHHbIe ceTu : ydeOHoe mocobue / A. b.
bapckuit. — 3-e m3a. — MockBa, CaparoB : HHTepHET-YHHUBEPCUTET
Nudopmanmonnsix Texnonorust (MHTYUT), Aii [Iu Ap Meaua, 2020. — 357
c. — ISBN 978-5-4497-0309-5. — TekcT : 3JeKTpOHHBIA // DIEKTPOHHO-
oumbmmoreunas  cucrema  [PR BOOKS : [caitiT]. —  URL:
http://www.iprbookshop.ru/89426.html (mara obpamenuns: 14.01.2021). —
Pexxum mocTyma: 115 aBTOpU3HP. TOJIH30BATENICH

7.2 JlonoTHUTeILHAS JUTepaTypa

1. http://learn.fist.ulstu.ru/ - Kypc «MarmHHOE 00ydYeHHE

2. bapckuii, A. b. VICKyCCTBEHHBIII UHTEIUIEKT U JIOTHUYECKWE HEUPOHHBIE CETH :
yueOHoe nocodbue / A. b. bapckuit. — Canxkr-IletepOypr : Untepmenus, 2019.
— 360 c. — ISBN 978-5-4383-0155-4. — Tekcer : anekTpoHHBIA //
OnextpoHHo-OmOmoteynas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/95270.html (nara o6pamenus: 14.01.2021). —
PexxuMm noctyma: 1j1st aBTOpU3UP. TTOJIH30BATENCH

7.3. Ucnoab3yemble pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIHOHHOM
cetu «Internet»; nH(pOpMaLHOHHBIE TEXHOJIOTUHM, NPOrpPaMMHBIE CPEACTBA U
HHGPOPMALMOHHO-CIIPABOYHbIC CHCTEMBI

Hapsany ¢ TpaauuuMOHHBIMM W3AAHUSMHM CTYJIEHTBI WU COTPYIHUKHA HMEIOT

BO3MOKHOCTbD ITOJIb30BATHCA 3JICKTPOHHBIMHU IMOJHOTCKCTOBBIMU Oazamu JAaHHBIX:

HasBaHue pecypca Ccbuika/moctyn

OnextponHass Oubnnoteka omimaiiH «EambHoe okuno Kk | http://window.edu.ru
00pa3oBaTeIbHBIM PECYPCAM))

«Ob6pa3zoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

OenepanbHBlii  00pa3oBaTENbHBIA  TOpTA:  yupekaeHwus, | http://www.edu.ru
nporpammel, ctanaaptel, BY3b1, tectel ET'D, A

desepaibHBlii  HEHTp HHPOpMAMOHHO-00pa3oBaTenbHbx | http:/fcior.edu.ru
pecypcoB (OIIMOP)

Pycckas BupTyanbHas OnbInoTexka http://rvb.ru

Kabunet pycckoro si3plKa U JIUTEPaTyphl http://ruslit.ioso.ru

HanmoHnanbHBIN KOPITyC PYCCKOTO SI3bIKA http://ruscorpora.ru

Hayunas snextponHas Oubimoreka «e-Library» http://elibrary.ru/defaultx.asp

DJeKTpoHHO-O0nbMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru

DJIeKTpOHHO-O0uOMoTeuHas cucrema Uurl'yY https://lib.inggu.ru/

HudopmannonHo-mpaBoBas cuctema «I apanm CereBast BepcHs, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATUBHON CETH
Narl'y

NudopmarmonHo-6ubmoTedHoe odbecredeHrne yaeOHOTo mporiecca BKII0YaeT B ceOs:

HMCIOH_II/IGC}I B BY3€ aAallTUBHBIC TCXHOJOIMM [OJII BHCAPCHUA HWHKIIO3HMBHOI'O

JOCTYII K 3JICKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM M DJICKTPOHHBIM JJOKYMEHTAM;
XpaHEHHUE BBITYCKHBIX pa0OT U BEACHUS JICKTPOHHOTO MOPTHOINO 00yUIaIOITIXCS;
WV -reader (IPRbooks) a1 MOOUIBHBIX YCTPONCTB I HE3PSAUUX U CIIA00BHISIIIHX.


http://www.iprbookshop.ru/87110.html
http://www.iprbookshop.ru/89426.html
http://learn.fist.ulstu.ru/
http://www.iprbookshop.ru/95270.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

oOpa3zoBaHusi 00ecHe4YMBAIOT BO3MOXXHOCTb BHEAPEHHS METOJOB HMHKIIO3UBHOTO
oOpazoBaHus Juisi 00y4YeHUs JIIOJIeH C HapyIIEHUSIMH 3peHus B GopMax, alaliTUPOBAHHBIX
K OFPaHUYEHUSIM UX 3[I0POBbSL.

7.4. IIporpamMmMHoe oOecrieyeHHe

VYHuBepcuter obecrneueH HEOOXOIWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOIHO
pPacIpoOCTPaHsIEMOr0 MPOTPAMMHOTO OOECIIEUEHHs, B TOM YHCIE OTEUYECTBEHHOIO
IIpOU3BOACTBA.

Kaxnpiii  oOywaromuiics B  TEUEHHE BCEro Imepuoma oOydeHHs  oOecreueH
WHIUBUAYAJIbHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K BHGKTpOHHOﬁ I/IH(l)OpMaI_[I/IOHHO'
00pa3oBaTeNbHON Cpe/ie YHUBEPCUTETA M3 JIFO00H TOUKH, B KOTOPOM HMMEETCS JIOCTYH K
WH(POPMAITMOHHO-TEICKOMMYHUKAITMOHHON ceTh «l/HTepHeT» Kak Ha TEpPpPUTOPUHU
YHUBCPCUTCTA, TAK U BHC CC.

JIutieH3noHHOE TPOrpaMMHOE OOECIIeUeHHUE:

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

Microsoft Windows server 2003, 2008, 2012, 2016

MicrosoftOffice 2007, 2010, 2016

Antusupycnoe I[1O Kaspersky endpoint security

CnpaBouHo-nipaBoBas cucrema “I'apant”

Ok whE

7.5. MaTtepuajibHO-TeXHUYeCKOe o0ecredeHue TUCIUTIIMHBI

MarepunanbHo-TexHHYeckass  0a3a  yHHBepcHTeTa  IIO3BOJIsIET  OOecreuyuBaTh
KauyeCTBEHHOE IIPOBEJCHIE TEOPETUUECKUX U MPAKTUUECKUX 3aHSATHI.

Jlns  mpoBeneHWS JEKIUA TO AWCHUIUIMHE HCIONB3YIOTCA — CIeHUaTH3UPOBAHHBIC
ayIUTOPUH C MYJIBTUMETUNHBIM 000PYIOBAaHUEM WIIH C BOZMOXKHOCTSIMU MOJIKITIOUEHUS K
TakoMy 00OpYI0BaHUIO, MTO3BOJISIONIEMY JEMOHCTPUPOBATHh Ha OOJBIIIOM SKpaHEe MPUEMBI
paboThI C MePCOHATBHBIM KOMIBIOTEPOM H APYTOi JEKIMOHHBIA MaTeprall (TEXHUUECKHUE
XapaKTePUCTHKU KOMITBIOTEPA, BXOJAIIETO B COCTAaB MYJIBTHMEIUHHOTO 000pPYHAOBaHUSA
WIH WCIOJB3yEeMOTO COBMECTHO C TakuM OOOpYIOBaHHMEM, IOJDKHBI 0OOECIeunBaTh
BO3MOYKHOCTh PabOThI C COBPEMEHHBIMH BEPCHSIMU OIEpariMoHHONW cuctemMbl Windows,
naketa Microsoft Office, o6cnyxuBarorux, nmporpamMmmbl Corel Draw u Adobe Photoshop,
OPUKJIATHBIX TpOrpaMM U Jpyroro, B TOM 4YHCIE€ U CETEBOIO IMPOrPaMMHOTO
obecrieueHus).

Jlns mpoBeneHus: 7aOOPAaTOPHBIX 3aHATHM MO JUCHMIUIMHE M AN CAMOCTOSATEIbHOU
paboTBhl CTYIEHTOB HCHOJb3YIOTCS CHEIHATM3UPOBAaHHbIE ayJIUTOPUHU, OCHAIICHHbBIE
TEPMHUHAJIAMU U TIEPCOHANTBHBIMU KOMIBIOTEPAMH, MOAKIIOYCHHBIMU K IIEHTPAIbHOMY
cepBepy, 00eCIeunBaloeMy TEXHUUYECKHE XapaKTEPUCTUKHA OOCITY>KMBAaHUS TEPMUHAIOB
WIA TIEPCOHATBHBIX KOMIIBIOTEPOB, MO3BOJISIIONINE TPU MPOBEACHUHM J1a0OPATOPHBIX
3aHATUNA WCIOJB30BaTh COBPEMEHHOE IMPOrpaMMHOE obOecreueHne (OmepaluoHHYIO
cucremy Windows 7 u Bbiie, maker Microsoft Office 2010 u BbIie, mporpamMmer Gimp,
Corel Draw, a Ttaxxe 00CITyXKHBAIOIUE POTPAMMBI U CPebl Pa3pabOTKU MPOrpamMM o
BBIOOPY IpernoaaBaTenei).





