degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MeTO,I[BI HUCKYCCTBCHHOI'O MHTCIIJICKTA
0 HANIPaBJICHUIO: HH(bOKOMMYHHKaHHOHHBIe TCXHOJIOTHH U CUCTEMBI CBA3HU
IIpO(l)I(IJIb MnoATrOTOBKMU: TGJ'ICKOMMYHI/IKaI_H/IOHHLIC CCTHU U CUCTCMbI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: M.B. Jlebenes, kanu. ¢pu3s.-mMar. HayK, JOLEHT

[Iporpamma obcyxieHa Ha 3aceannu Kadeapbl HHPOKOMMYHUKAITMOHHBIX cucTeM U ceteid 27.03.2023



AHHOTANMA

JaHHBII Kypc TpeaHa3sHadeH M TOJy4YeHHs CTyOCHTaMH 3HaHMH K HayYHO-HCCIIEI0BAaTEIbCKOM
JEATEIbHOCTH, TPAKTUYECKUX HABBIKOB W KOMIETEHIMH B o0JacTH MamuHHOro oOydeHus. B kypce
paccMaTpuBalOTCSl OCHOBHBIE 3agayn oOy4deHHMs 1O TpeleneHTaMm: Kiaccuukauusi, KiIacTepU3alus,
perpeccusi, NOHWKEHUE pa3MepHocTU. M3yuyaroTcsi METOAbl UX PELICHMs, KaK KJIacCUYECKHUEe, TaK U HOBBIE,
CO3JIaHHBIE 32 MTOCJICAHNUE TOIBL.

1. leau u 3apauu

Meap AUCUMNIMHBI

Ilenbio Kypca sSBIIsSETCS N3yYeHNEe OCHOB TEOPUH MAIIMHHOTO 00y4eHHEe U 03HAKOMJICHHE ¢ OCHOBHBIMHU
3ajayamMu OOydeHHUsl 10 MpeueAcHTaM: Kiaccu(ukauus, KiacTepu3auus, perpeccusi, MOHMKEHHUE
Pa3MEpHOCTH.

3agaun AU COMIIHHBI
- OcBOEHME OCHOBHBIX MJIEH M 9BPUCTHK MAIIMHHOTO O0yUYCHHUS;

- npuoOpeTeHHe 3HaAHMK A (GOpMaNM3alMM W MaTeMaTHYECKOTO ONMCAHMSA OCHOBHBIX HpoOiiem
MAaIIMHHOTO O0y4eHUS;

- aHaJIn3 JOCTOMHCTB, HCJOCTATKOB 1 I'paHUL] TPUMCHUMOCTU OCHOBHBIX MCTOAOB JUCHUIIJIMHBI;
- U3YUCHHUC B3aMMOCBA3U MCIKAY MCTOAAMU,
- 3HAKOMCTBO CTYACHTOB C IPpUMCpPAMU MPUKIIAAHBIX 3a4a4.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.2  OcymecTBisieT TMOUCK BapHAHTOB
MOCTAaBICHHONH  TpoOJIeMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MHGOPMAITUU

peleHust
OCHOBE

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPUICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOObl M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 CriocoGeH npecTaBIsuTh COBPEMEHHYIO
Hay4YHYIO KapTUHY MHpPa, BBISBISATh
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOIIeM
cBOEH podeCCHOHAIBHON NesITeTbHOCTH,
OTIPEJICNIATh YTH UX PEIICHUS U OIICHUBATh
3((HEKTUBHOCTH CJISITAHHOTO BHIOOpA

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
npoecCHOHaNBHON JCATENIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTEeCTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
TPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIIMOHHBIX
CHCTEM U CETeH Pa3IMYHbIX THIIOB MEpelayH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopMannun

OIIK-2.2 Bmageer HaBbIKAMH  pealu3alidl  HOBBIX
MPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMAX M CETAX




OIIK-3 Cnocoben npuodperars, obpadareiBars |OITK-3.1 Ymeer WCTIONB30BaTh

COBpPEMEHHbIE

" UCIIOJIb30BAaTh HOBYIO I/IH(I)OpMaLII/I}O B CBOCH HH(bOpMaHI/IOHHBIG 1 KOMIIBKOTCPHBIC TCXHOJIOTHU, CPCACTBA

IpeAMETHOM o0nacTy, Mpeasararb HOBbIEC HACH |KOMMYHHMKALlMM ~ MPU  TIOMCKE  HAay4dHO

-TEXHUYECKOMI

" I0AXOJbI K pCIICHUIO 3a1a4 CBOCH I/IH(bOpMaI_II/II/I B CBOCH HpO(beCCHOHaJ'ILHOﬁ JACATCIIbHOCTH

npodeccuoHaIBHON 1S TeTbHOCTH

3. [lepeuens MIaHUPYeMbIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUILINHE (MOAYJTI0)
B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI
3HATh:
- OCHOBHBIE MOHSTHS MAIIMHHOTO O0y4YCHHUE;
- OCHOBHBIE MaTEMAaTHYCCKHE MOJIE/IH /IS ONKMCAHUS JaHHbBIX;
- OCHOBHBIE 3ajJja4l, a WMEHHO, perpeccus, KiaccuuKamus, KiIacTepu3als,
pasMepHOCTH, 0TOOp TIPU3HAKOB.
YMETh:
- BoiOuparh onTUMAIbHYEO MaTEMaTHUECKYHO MOJICIb JIsS OTIUCAHUS TAHHBIX;
- CTPOUTH 10 TUM MOJIEIISIM MTPOTHO3BI U OIEHKH JIJISI [IEJICBBIX MTPH3HAKOB.
BIIAJICTh:

TIOHMXKCHUC

- Metomamu onucaHus MOjieliel MallIiHHOTO OGy‘-IGHI/IH " aJITOPpUTMAaMU pEIICHU OCHOBHBIX 3aJ1a4 JJ1d

STHUX MOJEIIEH.

4. Coep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM

OTBCACHHOI'O HA HUX KOJHICCTBA AaKAACMHUICCKUX YaCOB U BU/10B y‘-leﬁl-lle 3aHSATHH

4.1. Pa3znenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 [TocranoBka 3amaun knactepuzauuu. EM 2 )
anroputMm. K-means.
2 Uepapxuueckas KiacTepuzanus. 2 2
3 OOHapykeHre aHOMaJIHH. 2 2
4 MHoroMepHoe MIKaJTupOBaHUE. 2 2
5 Merton IVIaBHBIX KOMIIOHEHT u ) )
MaTpPUYHBIC PA3JIOKEHHUS.
6 3amava perpeccum. 2 2
7 3anaua KnaccupUKaIHH. 2 2
] Kpocc-Banupanus u noabop ) )
rUIeprnapamMmeTposB.
9 Ucnonb3oBaHue snep B MAallUHHOM ) )
oOyueHuwu.
10 |depeBbs penieHuil. 2 2
11 Kommno3unust anroputMos. 2 2
12 |MuoroknaccoBasi KiaccupuKarus. 2 2
13 BaitecoBckue METO/bI MAIIUHHOIO 2 2
o0yd4eHusI.
14  |HeiiponHsie cetu. 2 2
15 Mertonel OCHOBaHHbIE Ha IIJIOTHOCTH ) )
TOYEK.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. [locTanoBka 3agaun kiaactepuszanun. EM anroputm. K-means.

I'eneparuBHbIe M nUCKpUMHUHATHBHBIE MoAenu. EM anroputm. CMech rayCCOBCKHX pacipenesieHHU
I'eneparuBHbie U qucKpuMuHaTuBHBIE Moaenu. EM anroputMm. CMech raycCOBCKHUX pacIipeleleHHi
(GMM). K-means. IIpumeps! MpakTUYECKOrO UCIOIB30BAHUS.

2. Nepapxudeckas KJIaCcTepU3aLIHSL.

ITocranoBka 3agaun. [loHATHE AEHAPOTPAMMBL.

3. OOHapyxeHrEe aHOMAJIHH.

BeposTHOCTHBIE M reoMeTprUecKre MEeTObI. [IpuMeEpBI MpakKTHYECKOTO NCITOIB30BaHNUS.
4. MHOroMepHO€ IIKAJIMPOBaHNUE.

Metonsl SNE u t-SNE.

5. MeToa ImaBHBIX KOMIIOHEHT X MaTpHYHBIE Pa3I0XKEHHUS.

CunrynspHoe pasnoxenue marpun. Paxropusauus HeoTpuuarenabHbix Matpull (NMF). Ilpumeps
[IPAKTUYECKOT'O UCIIOIb30BAHUS.

6. 3amada perpeccum.

[MocranoBka 3amaun perpeccun. Jluneitnas perpeccusi. Lasso. Ridge. HWcnonws3oBanue Lasso mmst
peleHus 3a1a4u compressive sensing. [Ipumeps npakTHYECKOTo MCIOIb30BAHUSL.

7. 3amava kiraccu()UKaImm.

[locranoBka 3amaun. Jlormcrtudeckass perpeccusi. Meron OMOpPHBIX BEKTOpoB. K-Ommxaimmx
cocenel. ITpumepsl MpakTUYECKOTO UCIIOIb30BaHMUS.

8. Kpocc-Banumanus 1 moaoop rumeprapamMmeTpos.

OcHOBHBIE METPHKM OIICHKM KauecTBa Mogneieil. OcHOBHble BHABI Kpocc-Banmupanuu. [IpoBepka
Ka4eCcTBa MOJIeJIeH Ha OTJIOKEHHBIX BHIOOpPKAX.

9. Ucnonk3oBaHue sifiep B MAIITHHOM OOY4YEeHUH.

Hcnons3oBanus siA€p B METOJE TIIABHBIX KOMIIOHEHT U METO/IE OIOPHBIX BEKTOPOB.
10. lepeBbs penieHui.

MeTonibl OCHOBaHHBIE HA I€PEBbSIX.

11. KoMmo3uiust aaropuTMoB.

Borunr. Cnyyaiinsie neca. bycrunr. CTexuHr.




12. MHorokaccoBasi KiiaccuuKarsi.

Ceeznienre k OuHapHO# Kiaccudukamnuu. Mcnons3oBanue coprmakca.
13. BaifecoBckre METO/Ibl MAITUHHOTO O0yUYCHMSI.

Hausnblii 6aliecoBckuii Kiaccu(ukaTop.

14. Heitponnslie ceTu.

CBeprouHble HEHpOHHBIE ceTH. PekyppeHTHble HeWpoHHbIE ceTu. llpuMepsl NpaKTUYECKOTo
HCITOJIb30BaHUS.

15. MeToapl OCHOBaHHBIC Ha INIOTHOCTH TOYEK.
ITocTanoBka 3amaun 119 DB-scan.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! MYJIBTHMEIHAIIPOCKTOPOM H ayJJUTOPHOM JIOCKOM.
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1.bumon Kpucrodep M. PacnosnaBanne 06pa3oB 1 MammuHoe o0yyenne. Mocksa : Bunesmc, 2020.
960 c.
2. Tubpumanu Pobept, ®puaman [[xxepom. OCHOBBI CTATUCTHYECKOTO OOYYCHUS: HHTEIICKTYaIbHBII
aHaJIM3 JaHHBIX, JOTHYECKUI BBIBOA U MporHo3upoBanue. Mocksa: Bunbsmc, 2020. 768 c.
3.Huxonenko C.U., Apxanrensckas E. O., Kagypun A. A.
I'my6oxkoe oOyuenue. Cankr-IlerepOypr: ITurep, 2022. 480 c.

JomnonHurensHas aureparypa
1. MepkoB A.b. PacriosHoBanue 06pa3oB. BBenenne B MeTobpl CTaTUCTHYECKOTO 00yueHus. MockBa:

Jlenann. 2021. 256 c.
2. BypkoB A. Unxenepus mammuanoro o0ydenus. Mocksa:[IMK Ilpecc, 2022. 306 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

https://academy.yandex.ru/handbook/ml?utm_source=vk&utm_ medium=cpc&utm_campaign=handbo
ok&utm_content=ml

http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%B
D%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%
B8%D0%B5_%28%D0%BA%D1%83%D1%80%D1%81_%D0%BB%D0%B5%D0%BA%D1%86%
D0%B8%D0%B9%2C_%D0%9A.%D0%92.9D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1
%86%D0%BE%D0%B2%29#.D0.9A.D1.80.D0.B8.D1.82.D0.B5.D1.80.D0.B8.D0.B8 .D0.B2.D1.8B
.D0.B1.D0.BE.D1.80.D0.B0_.D0.BC.D0.BE.D0.B4.D0.B5.D0.BB.D0.B5.D0.B9 _.D0.B8 .D0.BC.DO.
B5.D1.82.D0.BE.D0.B4.D1.8§B_.D0.BE.D1.82.D0.B1.D0.BE.D1.80.D0.B0_.D0.BF.D1.80.D0.B8.DO0.
B7.D0.BD.D0.B0.D0.BA.D0.BE.D0.B2

https://alexanderdyakonov.wordpress.com/



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Jupyter (google colab), Anaconda (Python 3), PyTorch.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
arfmaparoM, a ¢ JIpyroil CTOpOHBI, JOJDKEH HAYYUTHCS! IPUMEHSTh TEOPETUICCKUE 3HAHMUS Ha ITPAKTHKE.
B pe3ynbrare n3ydeHus AUCIUIUIMHBI CTYJCHT JIOJDKEH 3HATh OCHOBHBIE ONPECIICHISI, TOHSTHUSI.
YcnemHoe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis paboThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKIIUH, Y4eOHO! 1 HaydyHOU TUTepaType);

— TIOZITOTOBKY K DK3aMEHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSITENBHON paboOTON CTyIAeHTa OCYIIECTBISIETCS B (opme
WH/IMBHUyaJbHBIX KOHCYJIBTAIINH.

BaxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYeCKOro ero 3amoMmuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAYyeT OOpamiarbesi 3a KOHCYIbTAlMAMH K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOKOMMYHUKAIIMOHHBIX CHCTEM U CeTeH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: M.B. Jlebenes, kanu. ¢pu3.-Mar. HayK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OIIPEACISTh MyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (YHJAaMEHTaJIbHBIE U
MPUKJIAIHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocobeH peann30BbIBaTb HOBBIE
HPUHINIIBI ¥ METOJBI HCCIIEAOBAHUS
COBPEMEHHBIX HH(OKOMMYHHKAIMOHHBIX
CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

OIIK-3 Criocoben npuobperars, 00padaTbIBaTh
Y HCIIONIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
IpeJIMETHOM 00J1acTH, MpeaaraTh HOBbIE HICH
U MTOAXOIBI K PEIICHHUIO 33124 CBOCH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 YMmeer HCITIOJIb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE U KOMIIBIOTEPHBIC TEXHOJIOTHH, CPEACTBA
KOMMYHHKAIIMi ~ TpU  TIOMCKE  HAyYHO-TEXHUYECKOH
nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «MCTO,Z[BI HUCKYCCTBCHHOI'O MHTCIIJICKTa» 06yqaromnﬁcsl JOJIDKCH:

3HAThb:

- OCHOBHEIE TTOHATHUS MAILIMHHOTO O6y‘-IGHI/Ie;
- OCHOBHBIC MaT€MaTH4YCCKUC MOACIIN JJIsd OIIMCaAHUA JaHHBIX,

- OCHOBHBIC 3a/layd, a WMEHHO,
pa3sMepHOCTH, OTOOp MPU3HAKOB.
yMeThb:

perpeccus,

KJ'IaCCI/I(l)I/IKaL[I/IH, KJIaCTCpu3zanursd, IMOHUKCHUC

- BBI6I/IpaTB OINTUMAJIBHYIO MaTEMAaTU4YC€CKYI0 MOACIIb AJIs1 OITMCaHUA JaHHBIX;
- CTPpOUTH IO 3TUM MOACIIAAM IMPOTHO3bI U OLUCHKHU IJIS ICJICBBIX ITPU3HAKOB.

BJIaJd€Th:

- MeTO}:[aMI/I OIIMCaHUsA MO,Z[CJ'IGI\/’I MAaIIruHHOI'O 06yquH$[ " AJITOpUTMaMU PCIICHHA OCHOBHBIX 3a/1a4 IJId

ITHUX MOJEIIEH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0




C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

. [locranoBka 3amauu knacrepuszauuu. EM anroputm. K-means.

. Mepapxudeckas knactepusanus. MeTopl, 0CHOBaHHBIE Ha MIOTHOCTH Touek (DB-scan).

. OGHapyxeHue aHOMaJIHH.

. MuoromepHoe mkanupoBanue. Meron SNE, t-SNE.

. MeTtoj rmaBHBIX KOMITIOHEHT. MatpuuHoe pasznoxenue (SVD, ALS).

. [TocranoBka 3amaun perpeccun. Jlmneiinas perpeccus. Lasso. Ridge. Compressive sensing.
. Kpocc-Banupanust n monbop runeprnapamMeTpos.
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. IlocTanoBka 3agaun knaccudukammu. Jlornctudeckas perpeccusi.

9. Meroj onopHBIX BeKTOPOB. K-Onmkalmmx coceei.

10. Ucnonb3oBaHue sijiep B MAIMHHOM OOYYCHUU.

11. JlepeBns perieHui.

12. Komnozurust anroputmoB. barunr. Ciyuaiinsie neca. byctunr. CTekuHr.

13. MHoroknaccoBasi KiiaccuuKarsi.

14. BaifecoBckue MeTo bl MaIMHHOTO 00yueHus. HauBHbIN baiiecoBckuil kiaccudukaTop.
15. Heitponnsie cetu. CBepTOUHbIEe HEUPOHHBIE CETH. PeKyppeHTHbBIE HEHPOHHBIE CETH.

[Mpumeps! OUIETOB:

buner Nel

1. lepeBns pelieHuit.

2. Ucnionp30BaHueE siiep B MALIMHHOM OOYYEHUH.
3. MHorokmnaccoBast Kiaccupukanus.

buner Ne2

1. MuoromepHoe mkanupoBanue. Meron SNE, t-SNE.

2. Uepapxudeckast knactepusanusi. MeTo/bl, OCHOBaHHBIE Ha TIIOTHOCTH Touek (DB-scan).
3. IlocTanoBka 3agauu kinacrepusanuu. EM anroputM. K-means.

Kpurepun onennBanus

- ommyHOo (10) - BbICTaBIsIETCS CTYIEHTY, IMOKa3aBIIEMYy BCECTOPOHHHE, CHCTEMaTU3WPOBAaHHBIC,
n1y0OKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL 1 YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MPH PELICHUH KOHKPETHBIX 3aja4, CBOOOJHOE U MPaBUJIbHOE 000CHOBAaHHME MPUHATHIX PEIICHUM;

- OTNIMYHO (9) - BBICTABISIETCS CTYIEHTY, IIOKa3aBIIEMy CBOOOIHOE ONEPUPOBAHUE 3HAHUSIMH YIeOHON
[IPOrpaMMbl IUCLUILIMHBI, BHIIIOJHEHUE 3a/1aHUI TBOPUYECKOTO XapaKTepa;

- OTJINYHO (8) - BBICTABJIICTCA CTYACHTY, IMOKAa3aBHICMY BJIAJCHHUC NIPOIrpaMMHBIM y‘le6HLIM
MarepuajioM C HaJIMYUEM HCCYHICCTBECHHBLIX OIIMOOK B IleI\;ICTBI/ISIX, CaMOCTOATCIIbHO HCIPABIIACMbIX
y4damumces,

- xopo1o (7) - BBICTaBJIIETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTrepuall, IpaMOTHO U, IO CYLIECTBY,
W3JIaraeT ero, yMeeT NPUMEHATH MOJyUYEeHHbIE 3HAHUS Ha IPAKTHKE, HO JOIIYCKAeTCs B OTBETE WU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;

- Xopouio (6) - BBICTABJISICTCA CTYACHTY €CJIM OH OCO3HACT BOCIIPOU3BCACHUC IPOTrPAMMHOI0 yqe6Horo
Mmarepuajla, B TOM UYHUCIC H pa3quHof& CTCIICHU CJIO)KHOCTH, C HECYHICCTBCHHBIMU OH_II/I6KaMI/I,
3aTPpYAHCHUA B IPUMCHCHUU OTACIIbHBIX HABBIKOB,



- xopormio (5) - BBICTaBIAETCS CTYACHTY €CJIH TEOPETUYECKOE COJEP)KAaHWE OCBOCHO HE IMOJIHOCTHIO,
HEKOTOPbIE TPAaKTUYECKHE HAaBBIKM C(HOPMHUPOBAHBI HEJOCTATOYHO, B HEKOTOPBIX CIydasx ObLTH
JIOTTYTIICHBI OITUOKY;

- YAOBJIETBOPUTENBHO (4) - BBICTABISETCS CTYACHTY, MOKa3aBlieMy (parMeHTapHBIH, pa3pO3HEHHBIN
XapakTep 3HAHUM, HEJIOCTATOYHO MpaBWIbHBIE (OPMYTUPOBKH Oa30BBIX IOHATHH, HapyIICHHS
JIOTUYECKON MOCIIEIOBATEIBHOCTH B M3JIOKEHUU MPOTPaMMHOIO MaTepuaia, HO IPU 3TOM OH BIIaJeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

- YIOBIETBOPUTENBHO (3) - BBICTABISAETCA CTYACHTY B Cilyyae OOJBIIOr0 KOJMYECTBAa HEJOYETOB U
HENpPaBWIbHBIX OTBETOB, a TaKXKe IMaCCUBHOW paboTe B XOJe 3aHSATHI, MHOTHE yueOHbIE 3aJaHus HE
BBITIOJIHEHBI;

- HEYJOBJIECTBOPUTEIBHO (2) - BBICTABIIACTCS CTYAEHTY, KOTOPBIN HE 3HAeT OOJIbIIEH YacTH OCHOBHOTO
coaepkaHusi y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmuOKu B (OPMYIHPOBKAX
OCHOBHBIX IOHATHH IJUCLMIUIMHBI MU HE YMEET MCIIOb30BaTh IIOJIY4YEHHBbIE 3HAHUSA IIPU pPELICHUU
TUTOBBIX MIPAKTUYECKUX 3a7ad;

- HEYyIOBIETBOPUTEIHHO (1) - BBICTABISETCS CTYACHTY, KOTOPBIH HE OCBOMJ TEOPETHUECKOE U
MPaKTHYECKOE COEpKaHue Kypca, BCE BBIIIOJIHEHHbIE yueOHbIe 3a1aHHs COIepKaT IpyOble OMINOKH.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHNHM YCTHOTO 3K3aMeHa oOyudaromiemycsi npegocrasisercs 60 Ha moaroroBky. Ompoc
oOyyaromierocs o OuieTy Ha YCTHOM dK3aMeHE HE JOJDKEH MPEBBIIIATh IByX aCTPOHOMUYECKUX YaCOB.
Bo Bpems npoBeneHus 3auera 0Oydaronyecs MOTyT HOIb30BaThCS IPOrPaMMON TUCIUIUINHBL.



