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1. Ile1n oCcBOEHMSI AUCLUTITUHBI

Lensavu gucturimHbl « OCHOBBI MallIMHHOTO 00yueHKe» SIBJISIIOTCS U3y4deHre
COBPEMEHHBIXMETOZI0B MAIlIMHHOTO 00yUYeHHsl.

° V3y4yeHre OCHOBHBIX MPHUK/IaZHbIX MaTeMaTUUeCKUX MO/Jie/ield U alTOPUTMOB.

° dbopMUpOBaHMe Tpe/CTaBleHUus] 00 YCTPOWCTBE COBPEMEHHBIX TPOrPaMMHO-
anrapaTHBIX KOMIUIEKCax 00pabOTKM JaHHBIX.

° (opMHpOBaHMe NTPAKTUUYECKUX HAaBBIKOB pa3pabOTKH, peasv3aliiyd ¥ alropuTMOB
MAIIIMHHOTO 00yYeHusl.

2. Mecto auciumuinHbl B cTpyKType OIl 6aKkasiaBpuara

OucipnmHa «OCHOBBI MAIIMHHOTO OOy4YeHHe» OTHOCHUTCS K BapUaTHBHOW UacTH
(mucromrivHa oBbibopy) OIT 6akanaBpuara.

Kypc cozmepxuT mofpoOHbIM pa3bop Hanbosee pacmpOCTPAHEHHBIX COBPEMEHHBIX

METOZIOB MAIIIMHHOTO 00yueHus. V3/araloTcsi OCHOBHBIE aJTOPUTMbI KIACCUGMUKAI[UM U
TIOAXO0bl K TIOCTPOEHHUIO CHUCTeM KiaccuduKkaiuu. B paMkax Kypca u3ydarorcsi: oOyueHue 0Oe3
yuuTens, JIMHeliHasi perpeccusi, TPaJMeHTHBbIA CIyCK, KlacCH(HUKaLWs Ha OCHOBE JepPeBbeB,
NHeMHas Knaccudukaiys U KinaccuduKaiys Ha OCHOBe sijiep. PaccmarpuBaeTcsi TIOAXOZABI K
KjJaccu(YKalMi Ha MHOTO K/IacCOB U ee OCOOeHHOCTH, OOCY)KJAlOTCS pa3/dyHble MeTPUKU
KaueTcBa Kiaaccu(UKaiuu v rpobsieMbl riepeoOyueHusl.

CopepkaHve Kypca TeCHO CBSI3aHO C JWCHUIUIMHAMK (DYHKI[MOHA/JBHOTO aHaau3a |
NMHeWHOW anreOphl, a TaK >Ke TIPAKTUYeCKHM CO BCEMU [JUCIMTIMHAMH 3aTparvBarOL[UMU
BOTPOCHI MHPOPMATHKU U TIPUKJIAZHOTO TIPOTpaMMUPOBaHus. [IpezrosiaraeTcsi, 4To CTYAEHThI
VMEIOT L[eJIOCTHOe aJrOPUTMUYECKOe MBbIIIIeHHe, U HaBbIKM TPOrPAMMHPOBAHUS Ha SI3bIKAaX
OTHOCHUTEe/IbHO HH3KOTO YpOBHsS. Takke WMerOT o0ljee mpejcTaBieHHe 00 anrapaTHOM
obecrieueHUH ¥ Tlapasiyie/IbHbIX BHIUMC/IEHHUSIX.

OuctyrmiHa  «MaiivHHOe 00ydeHWe» oOecrieuMBaeT 3akperieHWe | yriiy6sieHue
TEOPeTUUeCKUX 3HaHUM T10 AUCLUIIIMHAM (YHKIIMOHATBHOTO aHaaM3a ¥ JIMHEeMHOM anrebphl, a
TaK>Xe BCEro CreKTpa AUCLUIUIMH U3yueHUss UH(HOPMaTUKU U TIPUKIAZHOTO TIPOTPAMMHUPOBaHMSI.
OucuunivHa crocoOCTBYeT Pa3BUTHIO aTOPUTMHUECKOTO MBIIIJIEHHS, a TaKXKe JalbHerIemMy
Pa3BUTUI0O W YIJyO/JIEHUI0 HAaBLIKOB pa3pabOTKH MporpaMMHOrO obecriedeHdsi B 00/acTtu
MaIMHHOTO 00yUYeHUsl.

3. I[InaHupyemble pe3yabTaThl O00yueHHUs 10 JUCLHMIUIMHE, COOTHECEHHbIe C
IUIAaHUPYeMbIMH pe3y/ibTaTramu ocBoenus: OIl 6akanaBpuara

[Tpouecc n3yueHUs: JUCLMIIMHBI HampaB/ieH Ha (J)OpMHpPOBaHUe C/IeYIOLIMX 371eMEHTOB
KomreteHMid B cootBeTcTBUM ¢ PI'OC BO, OIT BO u npuobpeTeHus CIeyOUUX 3HAHUM,
YMeHU, HaBbIKOB U (WJIM) OMbITA [|eTeIbHOCTH:

dopmyaupoBKa Ilepeuens ryIaHUPyeMbIX
Ko koMneTeHIiun
KOMIIeTeHIIMHU pe3y/IbTaToB 00yUeHHs
IIpodeccuoHaIbHbIE KOMITETeHIIMH
IT1K-2 Cniocoben IIK — 2.2 ¥YMeeT OLIeHUTb 3HaTh: COBPEMEHHbIE METO/[bI
OpPraHM30BbIBATH KaueCcTBO pa6OTLI MaAILLIMHHOT' O O6yquI/IH TaKue,

aHa/IMTUUYeCKKe paboThl B | MH(OPMALIMOHHBIX CUCTEM
niporiecce pa3paboTKu U
COTIPOBOXK/IEHUSI

Kak Knaccudukarms 6e3(c)
YUUTeJIs, perpeccusi,
rpaJIueHTHbIN cyck, SVM,




JlepeBbsi, OyCTHHT,
HelPOHHbIE CeTH.

YMeTb: pUMEeHSITh
MOJTyueHHbIe 3HaHUS B
TipoLjecce aHasM3a,
pa3paboTKy U peanM3aLiuu
MIPUKJIZIHOTO TIPOrPAMMHOTO

HUH(POPMAIMOHHBIX CUCTEM
obecrieyeHusl.

BiajieTh: npakTHUeCKUMU
HaBbIKaMU Pa3paboTKH,
peanu3aliy ¥ pUuMeHeHHs]
aJIrOpPYUTMOB KJlaccudUKalvy,
a TaK>Ke OIIeHKH MX KayecCTBa.

4. O6beM, CTPYKTYpPa U CO/I€P)KaHUe JUCIHITUHBI
OO011jas1 TPYI0€MKOCTh JUCIIUTUIMHBI COCTaB/IsteT 3 3au. ef., 108 akaz. yac.

a Bu/b1 yueOHbIX 3aHATHH, DopMBI TeKyILero
No TemsI (paspesibr) © | BK/IIOUAsi CaMOCTOSATE/THHYIO KOHTPO.JIA
= Y
/i AUCIMIL/IMHBI, = padoTy CTy/IeHTOB, ycreBaeMoCTH
HUX COAepKaHue o U UX TPY/0€MKOCTb
(B aKajeMIyeCcKHX yacax) dopma
KoHTakTHasi padoTa
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BBerILEHI/Ie B MadIlIlMHHOE 2 3
1 06yuenre. OCHOBHbIE 7 1
T@PMMHBI, IIOCTAHOBKHU 3a/1a4
1 TPUMEPLI TIDUMEHEeHUS.
UTuHeliHasi perpeccust. 2 3
MeTpUKHU KauecTBa
2 perpeccuu. ['paiieHTHBIN 7 1
CITyCK U1 CIT0COOBI OLleHUBaHUA
rpagvenTa. [TlepeobyueHue u
perynsipusanis.
2
[Tepeobyuenue u 3
3 perynspusalus. Paspexennbie|7 1
ITHeHbIe MO/IeH.
KBaHTH/IBHAs perpeccys.
[ToAroTOBKA ITPH3HAKOB.
o UInHeliHas Kiaccu(UKarys. 7 2 : 3
OTCTYI ¥ BepXHUe OLIeHKU Ha




MOPOroBYO (PYHKLIMIO ITOTEPb. ’

MeTpUKHU KauecTBa
KJlacCU(UKaLvK.

UTuHeliHasi KiaccUbUKaIus.
Uloructuyeckas perpeccusi u
OLIeHKY BEPOSITHOCTH KJ/1aCCOB.
MeTo/| OTIOPHBIX BEKTODOB.

3a/auu [J1s CaMOCTOSTeNEHON
paboThI

MHorokaccoBas
Kaccudukalys, CBeJieHue K
OWHAPHBIM 3a/jauaMm.
MHorokiaccoBast
lTorucTrYeckasi perpeccusi.
Knaccudukarys ¢
repeceKaroMMUCS K/1aCCaMU.
MeTpyKHY KauecTBa

MHOT OKJ1aCCOBOM
KJ/laCCU(UKALAN.
KaTeropuasbHble TIPU3HAKK:
X9MIUPOBaHHUE U CUETUMKH.

Pematoiiue iepeBbsi. 2KaiHbIiA
QJITOPUTM MOCTPOEHUS.
Boi6op Jyuliiero pa3oreHust ¢
TTOMOIIIbIO KPUTEPHST
uHpopMaTUBHOCTH. Kputepuu
MHGOPMATUBHOCTH 151
perpeccuu u Kaaccudukaluyu.
YYET NPOIMyCKOB B [lePeBbsIX.
Peruaromue nepeBbsi U
KaTeroprasbHbIe PU3HAKH.

ByTcrpar v 63rTHHT.
Pasjio)keHue OIIMOKHU Ha
cMmerrieHure 1 pa3opoc (bias-
variance decomposition).
Cryualinblii 1ec. BeiurcneHue
[PacCTOSTHUY C TIOMOIIIbIO
1ecos.

['pafueHTHBIN OYCTUHT.
Perynsipu3zaiust. OcobeHHOCTH
OyCTUHTa Hafl IePeBbSIMH.
B3BelBaHie 00HEKTOB B
rpaJjieHTHOM OYCTHHTe.

3ajauM J7IsT CAMOCTOATeTbHOM
[paboThI

10

OnTuMu3aLus BTOpOro
MOopsiKa B rPaileHTHOM
Oyctunre. Perynsipusars
inepeBbeB. XGBoost. CTeKUHT.

11

["pacb! BbIUMCIEHNH, UX
00OyueHre U MeTo/; 00paTHOrO
[pacIipoCTpaHeHust OIIHNOKH.
[To/THOCBSI3HBIE, CBEPTOUHBIE U
[PEKypPEeHTHbIe CJIOH.
Bo3mokHOCTH
armpokcumaruu. Transfer
learning. I'ny6uHHOE

obyueHmue.




12 O0yueHue 6e3 yunuTeJis.

Knacrepusaiusi: MeTpUKU
KauecTBa, K-Means,
epapxXuuecKuii v rpadoBbIi
moaxoel. Busyanu3sanusi, t-
SNE. ObyueHue
rpe/icTaB/ieHU. word2vec.

13 i npoBele MeTozbl. Teopema 7 3 7 1 8,7

Mepcepa 1 criocobbl
MOCTPOEHUSI SIZEP.
[TonuHOMUA/BHBIE U
rayccoBckue sizipa. MeTof,
[JIaBHBIX KOMITOHEHT.

Bcero 3a 3 cemecTp 18 | 36 4 49,7 [3auet

Bcero 18 | 36 4 49,7

CopepxaHue pa3/jie/10B AUCLUIIIUHbI:

1. BBegenue B MammHHOe 00yueHre. OCHOBHbIE TEPMUHbI, TIOCTAHOBKH 3aZiau W TTPUMEPbI
NIpPUMEHEHUSs].

2. JluneiiHast perpeccusi. MeTpHKHY KauecTBa perpeccuy. I'pafiieHTHBIN CITyCK U CIIOCOOBI
oLleHUBaHUsI rpasueHTa. [lepeoOyueHue U peryspu3arys.

3. IlepeoOyuenue u perynsipusaiiysi. Pa3pexeHHble uHelHbIe Mozied. KBaHTH/IbHAs
perpeccusi. [loaroroBka rnpr3HaKoB.

4. JluneitHas knaccudukanuys. OTCTYI U BepXHUe OLIeHKU Ha TIOPOTroBYI0 (DYHKIUIO MOTephb.
MeTpuKH KauecTBa KjiacCupuKalyu.

5. JIuneliHas Knaccudukanus. Jloructuueckasi perpeccusi U OLeHKH BepOSTHOCTH K/1acCOB.
MeTog, OTIOPHBIX BEKTOPOB.

6. MHoroknaccoBasi Kiaccuukarysi, CBefieHre K OMHapHBIM 3ajauaM. MHOrok/accoBast
noructuueckas perpeccusi. Knaccudukaiys ¢ nepecekaromyMucs Kiaccamu. MeTpuku
KauecTBa MHOT'OK/1aCCOBOM Kaccudukaiuu. KarteropranbHble IpU3HaKU: X3IIMPOBaHUE U
CUBTUUKU.

7. Pemaroriue fepeBbst. XKaiHbIN a/irOPUTM MOCTPOeHus1. BeiOop nyuiiiero pa3oueHus ¢
TIOMOLLIbI0 KpUTepHsi MHGOpMaTUBHOCTU. KpuTepry MHGOPMaTUBHOCTH [/ pErPeccUu 1
Kj1accuyKaluu. YUeT NpoIycKoB B JiepeBbsiX. Peliarolye epeBbsi U KaTeropraibHble
TIPU3HAKHU.

8. Byrctpan u 63rruHr. PasnoykeHne ommbOK Ha cMmelijeHre u pa3opoc (bias-variance
decomposition). Ciy4aiiHblii ec. Beiuric/ieHre pacCTOSIHUM C TTOMOII[bIO JIECOB.

9. I'paguenTHsIii OycTuHr. Perynsipu3sarus. OcobeHHOCTH OYCTHHTa Hafl 1ePeBbsIMU.
B3BelinBaHre 00HEKTOB B TpajIieHTHOM OyCTHHTe.

10. OnrTuMU3aI|s BTOPOTO TOPsiZiKa B IPaZIMeHTHOM OycTuHTe. Peryispu3aiiys iepeBheB.
XGBoost. CTeKHHr.

11. T'padsl Berumc/ieHni, ux o0yueHre ¥ MeTo/; 00PaTHOTO PacIPOCTPAHEHUS OLIMOKY.
[TostHOCBsI3HBIE, CBEPTOUHBIE U PeKYPpPeHTHbIe c/iou. Bo3Mo)kHOCTH anrpokcuMaru. Transfer
learning. I'ny6uHHOE 00yueHue.

12. Obyuenue 6e3 yuurens. Knacrepusalusi: MeTpUKH KauecTBa, K-Means, nepapxuueckuii u
rpadoBbIi mogxozabl. Busyamusanus, t-SNE. O6yueHue nipezictaBienuii. word2vec.

13. AnpoBbie MeTo b1l Teopema Mepcepa 1 crioco6b1 TocTpoeHus siziep. [losiMHOMUaNbHBIE U
rayCccoBCKue sifipa. MeToz riaBHbIX KOMITIOHEHT.



5. O0pasoBare/bHbIe  TEXHOJIOTHMH, HCIOJb3yeMble IPH  OCYIIeCTB/IeHHH
o0pa3oBaTe/JILHOI0 MpoLecca Mo AUCLHUIIIHHE

B nipotiecce 00yueHHst UCIIOMb3YIOTCS C/lefiytoliyie 00pa3oBaTe/bHble TEXHOIOTUH:

BBogHast Jiekiys — [JaeT TiepBoe 1IeJIOCTHOe TIpefCTaBleHHe O [JUCLWIVIMHE |
OpPUeHTUpYeT CTyJeHTa B CUCTeMe M3yueHWs JaHHOM JUCLUIIMHBL. CTy/eHTbl 3HaKOMSTCS C
Ha3HauyeHUeM U 3aJjauamMy Kypca, ero pojibi0 U MeCTOM B CHCTeMe Y4yeOHbIX JUCLIMIUIMH U B
CUCTeMe TIOITOTOBKM B LiesioM. [laeTcsi KpaTkuii 0030p Kypca, UCTOPHSI Pa3BUTHS HAyKd M
NIPaKTHKH, JJOCTHKEHHUS B 3TOU cepe, IMeHa M3BECTHBIX YU€HbIX, U3/1araloTCs MepCrieKTUBHbIE
HafpaB/eHusi ucciefioBaHWd. Ha 9Toil  feKIMM  BbICKA3bIBAIOTCA  MeTOAUUeCKue U
OpraHu3alioHHble 0COOeHHOCTH paboThl B paMKax J[aHHOM [UCLUMIUIMHBL, a Takke [aeTcs
aHa/M3 peKoMeH/lyeMoii yueOGHO-MeToJ1ueCcKO INTepaTyphl.

Axaziemuueckast JieKIUst (WM JIeKLusi 001jero Kypca) — Moc/iefloBaTeqbHOe H3/I0KeHHe
Marepuana, OCYLeCTB/IsgeMOe IpeUMYyIeCTBEHHO B BHJe MOHOJOra  Iperno/aBaresis.
TpeboBaHusi K akaJeMUUYeCKOW JeKLMU: COBPEMeHHbI HayuyHbI ypOBeHb M HacCbIll|eHHas
WH(OPMaTUBHOCTh, yOeaWTe/NbHasi apryMeHTalysi, AOCTyMHash W TIOHSATHAs peub, 4YeTKas
CTPYKTypa M JIOTMKA, HaJUuyhe SIPKUX IPUMEepPOB, HAyYHBIX [|0Ka3aTe/bCTB, 00OCHOBaHMUH,
¢axToB.

[TpakTHueckoe 3aHsTHe — 3aHATHe, TOCBSIEHHOEe OCBOEHMI0 KOHKDETHBIX YMEHUM U
HaBBIKOB U 3aKPeIVIeHUIO0 TOTyYeHHbIX Ha JIeKLIMK 3HaHUH.

CamocrositenbHasi pabora. [Isi MarucTpoB OueHb BaKHBIM  SIB/ISIETCSL  YMeHHe

CaMOCTOSITE/IbHO HaXO/UTh HY)KHYI0 MH(OpPMaLMIO, OMUPasiCh He TOJBKO Ha yueOHble M3ZaHUs,
HO U Ha CBOOOJHO pAaCIpOCTpaHsIeMyH) TeXHUYeCKyI0 JOKYMEeHTAl[|i0, pa3luyHOro poja
CTaH/IapThl ¥ TEXHUUeCKHe creludukanyu. Takke paboTa ¢ COBpeMeHHBIMH peau3alysiMi TexX
WIA UHBIX aJrOPUTMOB, MHOTME U3 KOTOPBIX ITOCTaBJ/SIOTCS C OTKPBITBIM MCXOAHBIM KOZOM,
TI03BOJISIET Pa3BUTh Y MarucCTPOB TMpPaKTHUeCKWe HaBLIKK PabOThI HaJ, OOBIIMMHU MPOEKTaMH,
YTeHUM U TIOHMMaHHe Yy)KOro UCXOJHOT0 KO/a, aHa/u3, TIOMCK OIMMOOK U MOTEeHLMaIbHO Y3KUX
MeCT B peasM3aliy TeX UM UHbIX aJrOPUTMOB.

Ha KOHCy/nbTaLUsiX IO TpockOe CTyJeHTOB pacCMaTpUBAIOTCSl Haubosiee CJIOXKHBIE
MOMEHTHI B PeIlieHHH 3a/jau, KOTOpble BO3HUKAIOT Y HUX B MPOL[ECCe CaMOCTOSITe/TbHOU PaboThI,
00CYKJar0TCsl pe3yJIbTaThl pelleHus 3a/laHuH, BBITIOTHEHHBIX CTYJeHTAMU CaMOCTOSITe/TbHO U Ha
KOHTDPOJIbHBIX paboTax.

6. ITepeuens WH(GOPMALMOHHBIX TEXHOJIOTHI, MCIO/Ib3yeMbIX NPU OCYLIeCTB/IEHUH
o0pa3oBaTe/IbHOr0 TMpolecca MO /UCHMIUIAHE, BK/IKOUas MepedyeHb JIMIeH3HOHHOI0
IporpaMMHOro obecreueHHss ©W HH(OPMALMOHHBIX CHOPABOYHBIX cHCTeM (TIpH
He00X0JUMOCTH)

B Xofe 3aHATHH WCIONB3YHOTCS TMpe3eHTaljMOHHbIe MaTepuasbl. VI3 MpOrpaMMHOrO

obecrieueHUs WCTIOB3YIOTCS CBOOOAHO PacCrpOCTpaHsieMble MPOrpaMMbl U OMOIMOTEKH /1St
MaIlIMHHOTO 00yUYeHUsl.

B nmporecce ocymecTBieHdss 00pa30BaTebHOTO TPOLIECCA  WCIIOMB3YIOTCS: ISt
pa3pabOTKH JOKYMEHTOB, TIpe3eHTaLWM, [jist pab0ThI C 3/IeKTPOHHBIMU TabULIaMU

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBobozaHOE)

u3zarenbckas cuctema LaTeX;

—71J151 TIOMICKa yueOHOM utepatypbl oubmoteku Spl'Y — ABTOMaTH3MpOBaHHAs
oubmoTeunas nHdopmaumonHas cucrtema "BYKU-NEXT" (ABMC "Byku-Next").

7. IlepeyeHb OCHOBHOW ¥ [IONO/JIHUTE/IBHOH Y4eOHOH JIMTepPaTyphbl, PeCcypcoB
HH(OPMAILHOHHO-TE/IEKOMMYHUKAI[UOHHON ceTH «/HTepHeT», HEO0XOAUMBIX Jisfl
OCBOEHHS JUCLIUTL/THHBI



a) OCHOBHas:

1. UybykoBa, M. A., Data Mining : yue6. mocobue ans By3oB / 1. A. UybykoBa. - 2-e
u3[., ucnp., M., InrepHet-YH-T Hdopmatmonsbix TexHonoruii; BUHOM. Jla, 2013, 382c

0) IOTIO/THUTE/TbHAS:

1. [onosHUTebHAS TUTEpaTypa OTCYTCTBYeT

B) pecypchkl ceTu «IHTepHeT»

1. Ian Goodfellow and Yoshua Bengio and Aaron Courville, Deep Learning.

http://www.deeplearningbook.org/
2. R. Szeliski. Computer Vision: Algorithms and Applications // 2010 , Microsoft

Research. http://szeliski.org/Book/
3. Kypc Ha coursera https://www.coursera.org/learn/vvedenie-mashinnoe-obuchenie
4. Kypc nekuuii http://www.machinelearning.ru
5. DneKkTpoHHO-0ubMoTeuHast cucreMa «FOpaiim»( https://urait.ru/ ).
6.2/1eKTpoHHO-01OMoTeuHast cucreMa «Jlaab»( https://e.lanbook.com/).

8. MarepuanbHo-TexHMYecKasas 0a3a, Heo0XxoguMasi /il  OCYIIeCTBJIEHHUS
o0pa3oBaTe/JIbHOr0 MPOLeCca Mo JUCLUIIMHE

MarepuanbHO-TexXHUUeCKast 6a3a, HeoOXoAuMasi /171 OCYILeCTB/IeHHsT 0Opa30BaTe/TbHOTO
Tiporiecca 1o AWCLUIUIMHe BK/I0YaeT B CBOM COCTAB CrielvasibHble IIOMeleHHS:
-yueOHble ayJUTOPUU /IS TIPOBE/IEHUS 3aHATHU JIEKIIMOHHOTO THMA W TIPAKTUYECKUX 3aHATHI
(cemuHapoB);
-yueOHbIe ayIUTOPHH ZIJIs1 IPOBe/IeHUsI TaD0PaTOPHBIX 3aHATHH;
- yueOHbIe ayTUTOPUHU AJ1s IPOBe/IeHUsI TPYTITIOBBIX U MHAUBUYATbHBIX KOHCY/IbTALIUH,
- yueOHbIe ayTUTOPHH ZIJIs1 IPOBEJIEHUs TEKYITIEr0 KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTallvy,
-TIOMelLL[eHUs /I CAaMOCTOSITe/TbHOM paboThI;
-TIOMEeLeHNsT /i1 XpaHeHUsT U MPO(UIAKTUUECKOTO OOCTY)KUBaHUS TEXHUUECKUX CPe/ICTB
o0yueHwHsl.
CrieriiasibHble TIOMEIIIEHUS] YKOMIUIEKTOBAHbI CPeACTBAaMU OOyueHWs], CAy)Kal[UMH /ISt
ripeicTaBeHNs yueOHOM nHpopMaLy 60JIbIION ay[UTOPHH.
[is mpoBefeHUs 3aHATUN JIEKI[AOHHOTO TWIIA TIpe/jlaraloTcsi HabOphbI /1€MOHCTPAI[MOHHOTO
obopyZoBaHusi U yueOHO-HAr/IAAHBIX TMOCOOWM, XpaHSAIIMeCs Ha 37eKTPOHHBIX HOCUTENISIX U
obecrieunBaOLie TeMaTUYeCKHWe W/TFOCTPAL[UH, COOTBETCTBYIOIIME pabouyuM IporpaMmam
JUCLIATI/IVH.
[TomerrieHust 1  CaMOCTOSITE/IbHOH pabOThl  OOYYalOL[UXCS OCHAIleHbl ~ KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TIOAK/IIOUeHUss K ceTn «VHTepHeT» W obecrieueHWeM [JOCTyTa B
3/IeKTPOHHYI0 UH(OPMAaLIMOHHO-00pa30BaTe/IbHYI0 CPely OpraHu3al|H.

Yucno mocaZioyHbIX MeCT B JIEKLIMOHHOM ayAMTOpPUU OO0Jblile MO0 PaBHO CIIMCOUYHOMY
COCTaBy TIOTOKA, a B ayAUTOPUU [Jisi TPAKTUUECKUX 3aHATHH (CeMHHApOB) — CIMCOYHOMY
COCTaBY TPYIIITbI 00yUarOIIUXCs.

ABTOp(BI) :
JIOLIeHT
Kadepbl BLIUUCUTETBHBIX U TTIPOTPAMMHBIX, K.(.-M.H. O.A. lyHaeBa



http://www.deeplearningbook.org/
http://szeliski.org/Book/
http://www.coursera.org/learn/vvedenie-mashinnoe-obuchenie
http://www.machinelearning.ru/

ITpunoxxenue Nel K paGoueii mporpamMme JUCIUTTHHBI
«MamuHHoe 00yueHne»
DoH/ OLIeHOYHbIX CPeACTB
AJIA IPOBeieHNsA TeKyllell 1 MPOMe)XyTOUHOM aTTecTallliy CTy/|eHTOB
10 AUCLUIINHE

1. TunoBbIe KOHTPOJILHBIE 3a/JaHNs WJIU MHbIEe MaTepHasibl, He00OX0AMMBbIe /I OL[eHKH
3HAHUI, yMeH!, HABBIKOB U (WIH) OMbITA JeATe/TbHOCTH, XapaKTePHU3YIIIUX ITamnbl
¢opmMupoBaHKsA KOMIIeTeHIIH

1.1. KoHTpo/bHBIE 33/laHUS U UHbIE MaTepUaJibl, HCN0/Ib3yeMble B MpoIjecce TeKyIen
aTTecTalnuu

3ajanus /15 1a00paTOPHBIX padoT

3amauu:

1. Knaccudukaryy n3obpakeHu 1Mo Ux MpU3HAKOBOMY OITHUCAHUIO.

B caiinie features.csv Kaxzasi CTpOKa COOTBETCTBYeT 00beKTy, B CTOOIe class - 3arvcaHo UMs
Ksacca (curcular, oval, tubvil, villouse, irregular, noise), 3aTem ueT romeTtka test/train (MOXHO
He UCII0JTb30BaTh), /jajiee UAYT CaMU TIPU3HAKU.

Bo3mokHa Kak OuHapHas (irregular ¥ Bce ocTalbHble TMOMETKHM) KaacCHM(UKalMs, TaK U
MHOTOMepHasi, Ha 6 K/1acCoB.

2. 3ajaua perpeccuu. JlaHa mocie0BaTe/IbHOCTE 1IeH Ha bitcoin Ha pbiHKe, He0OX0JUMO
MOCTPOUTH TpeJiCKa3aTesib LieHbl B C/IeAYIOLIWA MOMEHT BpEMEHH.

JlabopartopHble paboThI:

s 1 yenoBeka

1. Busyanu3aliiysi IpU3HaKOB U OTOOP TIPHU3HAKOB /1S a/ibHeHIel Kiaccudukauu (3azaua 1).
. Pemith 3az1auy 1 ¢ MOMOII[BIO JIOTUCTUYECKOW Perpeccuu.

. Pettiuth 3aauy 1 MHOTOMepHO#M KnacCU(UKaIMM C TOMOIIIBIO JIOTUCTUUECKON perpeccuu.
. Pemith 3aauy 1 MHOroMepHOM KnaccuduKaluu ¢ oMok MeTosia SVM.

. Perutsk 3azauy 1 ¢ nomouso Metoga SVM.

. Pemith 3aauy 1 MHOTOMepHOM KinaccudbUKaL[UM UCTI0Jb3Ysl C/TyuaiiHbIl Jiec.

. Penth 3amauy 1 ucronb3ysi ciy4yaiiHbIi Jiec.

. Petiuth 3aauy 1 MHOroMepHo# Knaccudukaiuu SGD Ha fiepeBbsix.

. Peruth 3azauy 1 SGD Ha fepeBbsX.

10. Peruuts 3agjauy 2 MeTOZ0M HaMeHbIIMX KBaJpaToB.

11. Pemts 3azauy 2 € NOMOLIbIO CTyUalHOTO jieca.

12. Pemuutb 3a7auy 2 € TIOMOIbIO METO/IA OTIOPHBIX BEKTOPOB.

OO UThA WN

Hnst rpynnbl U3 1-4 yesioBeka (MeTO/bI pellieHUs1 He OrOBapUBatOTCs)

1. MHorok/accoBast KiaccuduKaiys Ajis 3agauu 1.

2. 3ayaua buHapHOM Kinaccudukarmu Ajist 3agaun 1(1 - kimacc irregular, 2- Bce octanbHbIe).
3. 3aziaua perpeccuu 2.

[HaHHble /151 3a[a4 JOCTYIIHBI 110 ccbuike: https://yadi.sk/d/PNoYHFm83Tq9yo

TunoBo# BApMaHT KOHTPOJ/ILHOM PadOTHI

Ha KoHTposibHOM paboTe CTyjeHTaM TpeAyiaraeTcsi CeJyoIiye BOMpPOCHL:
1.Uto Takoe 00BbEKT, Lie/ieBast epeMeHHast, IPHU3HaK, MOJie/Tb, (PYHKI[MOHAIT OLTUOKY U
obOyueHue?
2. 3aruiuTe GopMyIbl AJ1s IMHEHHOW MO/Ie/T! PETPeCcCHH U JIJisi CpeJHeKBApaTHUUHOM OITHOKH.
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3. Uto Takoe K03 duLMeHT feTepMUHaLMK? Kak MHTepnpeTUpoBaTh ero 3HayeHus1?

4. Uto Takoe rpagueHT? Kakoe ero CBOMCTBO MCIO/Ib3yeTCsl IPU MUHUMU3ALUW (QYHKLWM?

5. 3anummTe GopMyJTy /ISl OJHOTO II1ara TPaJJueHTHOro criycka. Kakue criocoObl OlleHUBaHUS
rpafiieHTa Bbl 3HaeTe? 3aueM OHU HYKHbI?

6. UTo Takoe Kpocc-BanuAanus? Ha uto BiausieT KoJiMuecTBO 06JI0KOB B KpOCC-BamuJaliun?

7. UeM runepnapamMeTphbl OTJIMYAIOTCS OT mapameTpoB? UTo siB/sieTCsl mapaMeTpamMu 1
ruriepriapaMeTpamMu B JIMHEMHBIX MOJE/ISIX U B PeLlarolUX [1epeBbsX?

8. Uto Takoe perynsipu3anus? [Touemy L1-perynsipu3aiiyst oTOHMpaeT IpU3HaKU?

9. 3anuiuTe hopmyy AJsi TMHEeHHOM Mojienn Knaccudukaluu. YTo Takoe OTCTYIT?

10. YTo TaKkoe TOUHOCTb M MOJIHOTA?

11. Yro Takoe AUC-ROC? Kak noctpouts ROC-KpuBYy10?

12. 3anuiuTe (yHKIMOHAM JIOTUCTUUECKOM perpeccru. Kak oH CBsi3aH C MeTOI0M MaKCHMyMa
nipaBo1o00us?

13. 3anmiuTe 3a/a4y MeTO/ia OTIOPHBIX BEKTOPOB Ji/Is1 JIMHEMHO Hepasze/uMoro ciyvast. Kak
(byHKI[MOHA/ 3TOM 3a/lauu CBsI3aH C OTCTYTOM K/accudukaropa?

14. B uém 3akmouarotcs one-vs-all u all-vs-all mogxoapl B MHOTOK/1IaCCOBOM KiaccuduKalyim?
15. B uém 3ak/rouaeTcs MoAxo/, ¢ He3aBUCMMOW KiaccudurKalyen B 3ajjaue KnaccuduKaluu ¢
repeceKkaruMUC KjlaccaMm?

16. B uém 3akmouaeTcs mpeobpa3oBaHye KaTeropuaabHbIX IIPU3HAKOB B BellleCTBEHHbIE C
TIOMOLL[BI0 CYETUYUKOB?

17. OnuimTe >kaiHBINA anropuT™M 00yueHHs pelaroIero Jepesa.

18. TTouemy € TOMOIIIBIO PeILAOILEro AepeBa MOXKHO I0CTHYb HYJIeBOW OIIMOKK Ha 00yyJarorrei
BbIOOPKe 0e3 MOBTOPSIFOIIUXCST 0O BEKTOB?

19. Kak B 0011jeM ciiydae BBITVISAUT KpUuTepuid MHGopMaTuBHOCTU? Kak BbIBeCTH KpUTeprit
>KVHY ¥ SHTPOMUNHBIN KPUTEPUIA?

20. Yro Takoe 63rTUHT?

21.Uto Takoe ciyyaliHbiii jiec? UeM OH OT/IMYAETCS OT O3TTUHTA HaJl PEIIAlOIUMU [1ePEBbIMU?
22. Kak B rpajineHTHOM OycTHHre 00yuaroTcsi 6a30Bbie anroputMbl? UTo Takoe COKpalljeHe
mara?

23. Kak B xgboost BLIBOAUTCs (hYHKLIMOHAJI OIIMOKH C TIOMOII[bIO pa3/ioykeHus B psaf, Teinopa?
24. Yto Takoe CBEPTOUYHBIN C/10M? UTO Takoe peKyppeHTHBbIMN CJI0M?

25. Kak paboraet meto K-Means?

26. Kak paboraet meTto/; Bu3yamu3auuu t-SNE?

27. Kak KOHTEKCT CJI0Ba MCIT0/Ib3YeTCs /1/1s1 IOMCKa TpejcTaBieHnid B word2vec?

28. 3anuiuMTe MOCTaHOBKY 3aZlauy B METO/e I7IaBHbIX KOMIIOHEHT. Kak pelieHue CBSI3aHO C
KOBapUallMOHHOM MaTpULIei?

29. Yto Takoe sapo? Kak sijpa UCMO/Ib3YIOTCS B JIMHEMHOW perpeccuu?

30. CopmynupyiitTe TeopeMy Mepcepa.

31. 3anuiuuTe orpejeeHrs MoJUMHOMUATIBHOTO ¥ TayCCOBCKOIO siZipa.

BapHaHT KOHTPO/IbHOH PadoThI

3ajaHusi OTBeThI:

1. Yro Takoe kpocc-Bammpaanusa? Ha uro
BJIUSIET KOJTMUECTBO OJIOKOB B KPOCC-




Ba/IUAaLMuU?

2. Kak paboraet meros K-Means?

Kpurepuu onieHrBaHus

Onenka

Kputepun

OT/IUUHO

ITK-3: 3nats coBpemMeHHBIE METO/IBI MAIIMHHOTO 00yJYeHNs TaKHe, KaK
Kaccudukarust 6e3(c) yunresisi, perpeccusl, TpaJMeHTHbIH Criyck, SVM, fepeBbs,
OyCTUHT, HeMPOHHBIE CeTH. YMeTh MPUMEHSITh TOTyUYeHHbIe 3HAHUS B TIpOLiecce
aHa/M3a JIaHHBIX, Pa3paboTKU 1 pean3aluy PUK/IaJHOTO MPOrPaMMHOTO
obecrieueHusi. BiafieTh MpakTHUeCKUMU HaBbIKAMU Pa3pabOTKU HOBBIX TOAXO/0B U
HX peanu3aliy, a Takke OLeHKU MX KauecTBa.

ITK-6: 3nate ocHOBBI MamMHHOrO O6ydYeHHs. YMeTb NPMMEHSATH IOJyYeHHbIE
3HaHUSL [ KOpIOpaTWBHOrO oOyueHus. Biajete HaBblKamMu —pa3paboTKH
JleMOHCTPALIMOHHBIX MaTepHasoB.

Xoporio

ITK-3: 3HaTh coBpeMeHHBIe METO/IbI MALIIMHHOTO 00YUeHHs TaK1e, Kak
Knaccudvkanus 6e3(c) yuuTesnsi, perpeccusi, TpaIleHTHBIN CcycK, SVM, fepeBbs,
OyCTHHT, HEPOHHBIE CETH. YMeTh IPUMEHSTh TI0/TyYeHHbIe 3HAHUSI B ITPOLIECCe
aHa/IM3a IaHHBIX, pea/IM3alliy MPHK/IaZHOTo MPOrpaMMHOro obecriedenust. Biaziets
TPaKTHUECKUMH HaBbIKaMH ITPUMEHEHHS a/ITOPUTMOB U OLeHKH MX KayeCTBa.

ITK-6: 3Hath ocHOBbI MarMHHOTO 06yyYeHus. BiiaeTh HaBbIKaMu pa3paboTKu
JeMOHCTPALIMOHHBIX MaTepHasIoB.

Y IOBNETBOPUTETLHO

ITK-3: 3HaTh coBpeMeHHBIE METO/IbI MAIIMHHOTO 06yUYeHHs TaKHe, Kak
Kaccudukaiust 6e3(c) yuuress, perpeccusi, HelpoHHbIE CETU. YMeTb MPUMEHSITh
TI0/TyueHHbIe 3HAHUS B TIPOIIeCCe aHaIM3a JaHHbIX. BiafeTs MpakTHIeCKUMU
HaBbIKaMU TIPUMEHEHHs] airOPUTMOB.

ITK-6: Bniagets HaBbIKamu pa3pabOTKH JeMOHCTPALIMOHHEIX MaTePUasIoB.

HeynosmeTBopuTe/ibHO

ITK-3: He 3HaeT coBpeMeHHBIe MeTO/bI MAIMHHOTO 06yueHus. He ymeer
TIPUMEHSITh 10/TyueHHbIe 3HaHUs B TIPoLiecce aHau3a JaHHbBIX.

ITK-6: BnageTs HaBbIkamMu pa3spabOTKH JeMOHCTPALMOHHBIX MaTepHasIoB.

CrnMcoK 3ajaHuH K 3a4eTy

3aueT BBLICTAB/SIETCS T10 pe3yjabTaTaM KOHTpO]’[bHOﬁ pa60TbI M KpATKOIr'o CO6€CE,£[OBEIHI/I$[ co

CTYJ€HTOM TI0 BBITIOJIHEHHIO JTab0paTOPHOM pabOThI.




2. IlepeueHb KOMIeTeHIMH, ITanbl X ()OPMHUPOBaHUsI, ONTHCAHHE TOKa3aTe/el u
KpHUTepHeB OLleHUBaHUA KOMIIeTeHI|UI Ha Pa3/IMUHbIX 3Tanax ux ()opMupoBaHusi,
OnUCaHUe Ka/ibl OLleHUBaHUA

2.1. IlIkana oreHUBaHMs1 C(POPMHPOBAHHOCTH KOMIIETEHI[UI U ee OIUCcaHue

OrneHuBaHWe ypOBHS C(HOPMUPOBAHHOCTH KOMIIETEHLMA B TIPOL[eCCe OCBOEHUS
JUCLIATITUHBI OCYIIeCTBIISIETCS 110 CJIe/IyIOIeld TpeXypOBHEBOM IIKarle:

Iopozoeblil ypogeHb - Tipe/iriosiaraeT OTpaKeHHe TeX 0XKU/aeMbIX pe3y/ibTaToB, KOTOpbIe
oTpeziesIiioT MUHUMA/IbHBIA Habop 3HaHWM U (WIM) YMeHWH U (W/IM) HABLIKOB, TOJTyUEHHBIX
CTYZIEHTOM B pe3y/ibTaTe OCBOEHUsI JUCLIUTIIUHBL. [T0pOroBbIM ypOBEHb SIB/ISETCS 00s13aTe/TbHBIM
YPOBHEM /ISl CTy/IeHTa K MOMEHTY 3aBepIlieHUs] UM OCBOeHUsI JaHHOW JAUCLUTUIMHBL.

ITpodsuHymblil ypogeHb - TIpeArIo/iaraeT CIIOCOOHOCTH CTY/I€HTA WUCIO/Ib30BaTh 3HAHUS,
YMeHHs1, HaBBIKK U (W/IM) OTIBIT JIeATebHOCTH, TIOJTyYeHHbIe TPU OCBOEHWUW JUCLIATUIAHBI, IS
peiiieHus TpoecCHoHaMbHBIX 3a7au. [IpoBUHYTHIN YPOBEHb MPEBOCXOAUT MTOPOTOBBIN YPOBEHb
TI0 HECKOJIbKUM CYIIIeCTBEHHBIM IPU3HaKaM.

Bbicokuil ypoeeHb - TIpeAriosiaraeT CIOCOOHOCTH CTYyJeHTa WCIO/Ib30BaTh IMOTEHLIMas
WHTerpUpOBaHHbBIX 3HaHWH, YMeHWH, HaBbIKOB U (WU/IM) OTIbITA JeATebHOCTH, IMOTyUeHHBIX TIPU
OCBOEHUM /[UCLUWIUIMHBI, [/ TBOPYECKOrO pellleHHsT TIpodeCcCHOHANbHBIX 3afjau U
CaMOCTOSITE/TLHOTO TIOMCKa HOBBIX TIOJAXO/JOB B WX peIIeHWH ITyTeM KOMOWHHDOBaHUS U
WCTIO/Ib30BaHUSI M3BECTHBIX CIOCOOOB peIlleHHs] TPUMEHUTENbHO K KOHKPETHBIM YC/IOBHUSIM.
Bbicokuii ypoBeHb IMPeBOCXOAUT TIOPOTOBBIN YPOBEHb 110 BCeM CYIIleCTBeHHBIM MPHU3HaKaM.



2.2. [TepeueHb KOMIeTeHIUM, ITanbl X GopMUPOBaHMs, ONIUCAHHE NTOKa3aTeeil 1 KpUTepHeB OleHMBAaHUSI KOMIIeTeHI[UH Ha pa3/IMYHbIX

JTanax ux ()opMHpOBaHUS

JTanbl IIIkana n KPpUTEPHUH OLl€eHUBAHHUA KOMHETEHI_[I/Iﬁ
Kop ®opma ¢opmu- Ha Pa3/IMYHbIX 3Tanax ux ¢gopMupoBaHus
KoMIie- P POoBaHUsA IToka3arenu OIl€eHMBAHUA
KOHTPOJIA < o
TeHL[UU (Ne Tembl IToporoesin ITpopBUHYTBHIN .
BbICcOKHH YPOBEeHb
(pa3pena) YPOB€Hb YPOBE€Hb
IIpodeccuoHaibHBbIE KOMIIETEeHLIUH
3HaTh: 3HaTh: COBPEMeHHbIe 3HaThb: COBPeMeHHbIe MeTO/bI

3HaTh: COBPEMEHHbIE METO/IbI COBpeMeHHble MEeTO/bI MallIMHHOTO MalIMHHOTO 00yJYeHHUs TakKe, Kak
MaILIMHHOTO0 00yueHus Takue, Kak MeTO/bI 00yueHust Takue, Kak kinaccubukaiys 6e3(c) yunTerns,
Knaccudukanms 6e3(c) yuurers, MAaIIMHHOT O knaccudukanus 6e3(c) perpeccusi, rpajueHTHbIN cycK, SVM,

perpeccusi, TpaIueHTHBIN cyckK, SVM,
JiepeBbsi, OYCTHHT, HEHiDOHHBIE CETH.

00yueHUs Takue,
Kak

VUUTeJIsi, perpeccus,
rpajueHTHbIN cryckK, SVM,

JlepeBbsi, OyCTHUHT, HEHPOHHBIE CETH.

YMeThb: IPUMEHSITh T0/TyUeHHbIe

JlabopaTtopHsle, u K1accudukalys | epeBbsi, OyCTHHT,
YMeTb: IPUMEHSTh N10/IyUeHHbIe Ges(c) - 3HaHUS B MIPOLieCce aHasn3a,
3a7laHus /1St e3(c) yuuTess HelpOHHbIE CeTH.
/A A . 3HaHWS B TIPOLieCce aHaIu3a, ’ Pa3paboTKy U peanr3ayu
IIK-3 |camocrosTenbHO 1-13 perpeccus, .
paGoTs. 3auer pa3paboTKH U peann3aLyy MPUKIaHOTO Tpa/MeHTHbH Ymerb: NIpUMeHsTH IIPUKJIJHOr0 IIPOrpaMMHOIO
' ' MPOrpaMMHOr0 06eCTIeUeH s, I0/TyYeHHble 3HaHVs1 B obGecrieueHus.
porp cnyck, SVM, e
TpoLiecce aHaIN3a,
B . JiepeBbst, OyCTHHT, .
JIaJieTh: IPAKTUUECKUMH HaBBIKAMU Helipornbe ceri pa3pabOTKH 1 peau3auy | B/IAAETb: NIPAKTMUECKMMH HABbIKAMU
pa3paboTKy, peann3aLiiy ¥ IPUMeHeHHs " |npuknagsoro pa3paboTKu, peanusalu 1
aJITOPUTMOB KJIacCH(UKaIuy, a Takxke NPOrPaMMHOr0 TIPUMeHeHHs! a/ITOPUTMOB
OLIeHKH M3 KauecCTBa. T — K/1accuduKalyy, a TaKKe OLleHKU U3
KauecTBa.
3 6 3HaTh: OCHOBB  |3HATh: OCHOBBI MAIIMHHOTO |3HATh: OCHOBBI MALIMHHOTO 00y4YeHHs!
HaTh: OCHOBBI MAaIlIMHHOTO O0yUYeHHs
y MaIIIMHHOTO 06yueHust
JlabopartopHele, 1 y 6 YMeTb: NpUMeHSTh NI0JIyYeHHbIe
MeThb: [TPUMEeHSTh MoTyuYeHHbIe o0yueHus
3a/laHus JJ1s P y 6 y YMeTb: NIPUMEeHSITh 3HaHUS /11 KOPIIOPaTUBHOTO
. 3HaHUS [17151 KOPIIOPATUBHOTO O0YUeHMsI.
IIK-6 |camocTosiTenbHOM 1-13 A priop y T0/TyYeHHbIe 3HAHUSI [|JIS o0yueHwust.
paboTeL. BJiiajerb: HaBBIKAMH pa3paboTKH KOPIOPaTUBHOTO 00yueHus!.

AeMOCTPallMOHHBIX MaTepHrasioB.

BJiiajerb: HaBBIKaMU pa3paboTKH
JleMOCTPaLIOHHBIX MaTepHasIoB.




3. MeToguyeckue peKOMeH/Jaliiy Mperno/ijaBaTe/iio 1o npoieaype oueHNBaHUsA 3HaHUM,
yMeHHi, HABBIKOB U (U/IM) OMNbITA /ieSITe/IbHOCTH, XapaKTePU3yHOI{UX 3TalbI

(¢opMupoBaHua KOMMeTeHI[HI

Llesibto mpoLieAyphl OLIeHWBaHUS SIBJISIETCS OTIpe/iesieHre CTeleHU OBJIafIeHuUs CTYIEHTOM
OXKH/IaéMbIMU pe3y/ibTaTaMd 00yueHUs1 (3HAHUSMH, YMEHUsMH, HaBbIKaMM U (W/IM) OIBITOM
JlesITeJTbHOCTH).

[Mpouieaypa oOlleHWBAHUSI CTeleHU OBJafleHHs CTYZEHTOM OXKUJJaeMbIMU pe3y/bTaTaMu
0o0yueHUsI OCYI[ECTB/ISIETCS C TIOMOIIBI0 METOAMUYECKHMX MaTepuasoB, Ipe/CTaB/leHHbIX B
pa3zene «TUMOBbIe KOHTPOJIbHBbIE 3aJIaHUs WM WHbIE MaTepuasbl, He0OXOAUMbIe /ISl OLIEHKU
3HaHWM, YMeHWM, HaBbIKOB U (W) OMbITa [eATe/IbHOCTH, XapaKTepU3yHIUX 3Tarlbl
(dhopMrpOoBaHUs KOMITeTEHI[HI»

3.1 Kpurtepuu oneHUBaHHs CTelleHH OBJ/Ia/ieHUsI 3HAHUAMM, YMEHHAMH, HaBbIKaMH U
(¥/11) oNBITOM /IeSITe/IbHOCTH, Onpe/ie/IAiiiie YPOBHU C(hOPMHUPOBAHHOCTH KOMIIETeHI[UI

IToporoBsIii ypoBeHb (0011[1e XapaKTEPUCTHUKH):

BJIajieHr e OCHOBHBLIM 06’5€MOM 3HaHHUH T10 TIPOrpaMMe AUCLUTIIMHBI;

3HaHWe OCHOBHOW TEPMHHOJIOTMM JAHHOW O0JIaCTH 3HAaHWM, CTUIMCTUYECKU
rpaMOTHOe, JIOTMUeCKU TpaBUIbHOE W3/0XKeHWe OTBeTa Ha BOIPOCH 0e3
CYIIeCTBEHHBIX OLINOOK;

B/laJileHWe WHCTPyYMeHTapyueM [JUCLUIUIMHBL, yMeHHe ero WUCIo/b30BaTh B
pellieHNH CTaHJapTHBIX (TUMOBBIX) 3aJaY;

CMOCOOHOCTh CaMOCTOSATEILHO TIPUMEHSITh THIOBbIE PEIIeHUs] B paMKax paboueit
TIPOrpaMMbI JIUCLIUTIMHBI;

YCBOEHME OCHOBHOW JIUTEpPAaTypbl, PEKOMEH/IOBaHHOW paboueii MporpaMMoi
JUCLUT/IAHBI;

3HaHMe 0a30BbIX TEOpHWH, KOHIIeMIUA U HalpaBleHUd T[I0 U3yuyaeMou
JUCLIUIIVHE;

caMoCTosiTe/ibHass paboTa Ha TIPaKTUUECKUX U J1abOpaTOPHBIX — 3aHATHSX,
TepyuoIMYecKoe ydyacThe B TPYITOBBIX OOCY>KIEHUsIX, [1OCTaTOYHBIN ypOBEHb
KYJIbTYPbl UCTIOJIHEHUS 3aJjaHuM.

[TpoaBUHYTHIN YpOBeHb (00IIMe XapaKTePUCTUKH):

JIOCTaTOUHO TIOJHbIe U CHCTeMaTU3WPOBaHHbIE 3HAHUSI B 00bEMe IMPOrpamMMbl
JVCLIUTI/IAHBI;

WCTIO/Ib30BaHWe  OCHOBHOW  TEpMHHOJIOTMM  JIaHHOM  06slacT  3HaHUM,
CTU/IMCTUYECKU TpaMOTHOe, JIOTMUeCKW TMpPaBUJIbHOE U3/I0)KeHHWe OTBeTa Ha
BOTIPOCHI, YMeHHe ZieJlaTh BbIBOJbI;

B/aJlecHWe WHCTPYMeHTapueM JUCLUIUVIMHBI, YMeHHWe ero WCIoJ/b30BaTh B
pelieHny yueOHbIX U TIPodeCCHOHAbHBIX 3a/iau;

CTMIOCOOHOCTh CaMOCTOSITE/ILHO PellaTh C/IOJKHBIe 3a/auu (TpobsieMbl) B paMKax
paboueii porpamMmmbl JUCIUITUHBI;

yCBOEHWe OCHOBHOM U [IOTIOJIHUTeNIbHOW JIMTepaTypbl, pPeKOMeH/J0BaHHOM
paboueii MporpaMMoi JUCIUIITMHBI;

yMeHHe OPUeHTHPOBATLCS B 0a30BBIX TEOPUsIX, KOHLIETIUSIX U HalpaBIeHUsIX T10
M3y4yaeMol AUCLIMITIMHE U JaBaTh UM CPABHUTEIbHYIO OLI€HKY;

caMmocTosiTe/ibHasi paboTa Ha TIPAaKTUYeCKUX U JIabOPaTOPHBIX 3aHATHUSIX, YYacTHe
B IPYIITIOBBIX 00CY>X/I€HUSIX, BICOKUM YPOBEHb KY/IbTYPbI UCTIOJTHEHHUS 3a/IaHUM.

Bricokuit ypoBeHb (001111ie XapaKTePUCTUKH):

CHCTeMaTU3WpPOBaHHbIe, T/IyOOKWe U TIOJHBbIE 3HAaHWUS TI0 BCEM pa3jesam
JACLIATI/TUHBI;



® TOUYHOe MCII0J/Ib30BaHUe TePMUHOJIOTHUY JAHHOUW 00/1aCTH 3HAHUM, CTH/IMCTUUECKH
rpaMOTHOe, JIOTUUeCKW TpaBU/IbHOE H3/I0’KeHHe OTBeTa Ha BOIPOCHI, yMeHHe
JiesiaTb 000CHOBaHHbIE BBIBO/IBI;

e (Oe3ympeuyHOe Bja/leHWe WHCTPYMEHTApHEM [AWCLUIUIMHBL, YMEHHe  ero
VICTI0JIb30BaTh B IOCTAHOBKE U PellleHNU Hay4YHbIX U IPO(eCcCUOHAaIbHBIX 3a/ay;

® CrOCOOHOCTh CaMOCTOSATE/TbLHO Y TBOPYECKH pellaTh CJIOKHBbIE — 3a7iaui
(mpo6sieMbl) B paMKax paboyeii IporpaMMbl JUCLIUIIIMHBI;

®* [onHOe U TAyOOKOe YCBOEHHWEe OCHOBHOW U [IOTIOJIHUTETBHOW JIUTepaTyphl,
PEeKOMeH/I0BaHHOM paboueli MporpaMMon AUCIUTIAHB;

® yMeHUe OPHUEHTUPOBAThCSI B OCHOBHBIX TEOPHSIX, KOHLETIUSAX W HarpaB/eHUsX
T10 M3y4yaeMOH JUCLIUILJIMHE U jaBaTb UM KPUTHUYECKYIO OLIeHKY;

® aKTHWBHasl CaMOCTOsITe/IbHasi pab0oTa Ha PAaKTUUeCKUX U JTa00PaTOPHBIX 3aHATUSX,
TBOpYECKOe ydacThe B TPYIIOBLIX 00CYX/€HUSIX, BLICOKUN YDPOBEHb KY/bTYpPhI
VICTIO/THEHUS 3a/JaHUN.

3.2 Onrcanue nNporeAypbl BbICTaB/IeHHUS OL€HKHU

B 3aBucumocTy oT ypoBHSI C()OPMHUPOBAHHOCTH KaXK/10M KOMIETEeHLIMH 0 OKOHYaHWH
OCBOEHUS UCLUTIIMHBI CTYAEHTY BBICTaB/ISIETCS OLleHKa «OT/IUYHO», «XOPOILIO»,
«yIOBJIETBOPUTE/IHO», «HEY/IOB/IETBOPUTE/TLHO».

[Toka3aTesnn U KpUTEPUH, UCTIONb3yeMble TP BBICTaBJIEHUH OL|eHKU MOPOOHO OMMCaHbI
B paszesie « TUMOBbIe KOHTPOJIbHBIE 33/laHUSI UM WHbIe MaTepyasbl, HeoOX0[uMbIe /sl OLIeHKH
3HaHWM, YMEHUM, HaBbIKOB M (WIM) OIbITa JesSTeJbHOCTH, XapaKTepU3yIOLUX 3Tarbl
(hopMHpOBaHUS KOMITIETEHL[H».

Bricokuii ypoBeHb (hopMHPOBaHUSI KOMITeTEHLIMM COOTBETCTBYeT OLIeHKe «OTJIMUYHO» 3a
CaMOCTOSsITe/IbHbIe, KOHTPOJIbHBIE pabOThI M FK3aMeHaIIMOHHYI0 paboTy.

[TpoABUHYTHIN ypOBeHb (POPMUPOBAHUSI KOMITETEHLIUM COOTBETCTBYET OLIEHKE «XOPOLLO»
3a CaMOCTOsITe/IbHbIe, KOHTPOJIbHBIE PA0OTHI 1 3K3aMeHal[MOHHYH paboTy.

[ToporoBeiii  ypoBeHb () OPMUpDOBaHUSI ~ KOMIIETEHIIMM  COOTBETCTBYeT  OLleHKe
«y[IOBJIETBOPUTENILHO» 3a CAMOCTOSITe/IbHble, KOHTPOJIbHble paboTbl M 3K3aMeHal[MOHHYHO
pabory.

OueHKa «OTJMYHO» BBICTAB/SAETCS CTYJEHTY, y KOTOPOro Kajas KOMIIeTeHLUs
(MOTHOCTBIO WM YaCTUUHO (popMUpyeMasi JaHHOM AWCLUTIIMHON) copMUpOBaHa Ha BbICOKOM
yYPOBHe.

OLleHKa «XOpOILO» BBICTABJSIETCS CTYJE€HTY, y KOTOPOro KaKJasi KOMIIeTeHLUs
(TIOJTHOCTBIO WK YaCTUUYHO (popMUpyeMasi JaHHOM AUCLUIIMHON) chopMUpOBaHa He HIXKe, YemM
Ha MPO/IBUHYTOM YDOBHE.

OueHKa «y/JOB/eTBOPUTENbHO» BBICTAB/ISIETCSI CTYJEHTY, Yy KOTOPOTrO KaKJas
KOMIIeTeHIUs (TIO/THOCThIO WM YaCTUYHO (hopMUpyeMast JaHHOM AWCLUTIIMHON) chopMUpOBaHa
He HWKe, YeM Ha TTOPOTrOBOM YPOBHeE.

O1LleHKa «Hey/I0BJIETBOPUTEIbHO» BBICTAB/ISIETCS CTYAEHTY, Y KOTOPOro XOTs Obl OfiHa
KOMITeTeHLUs (TI0JIHOCThIO0 WM YaCTUYHO hopMUpyeMast JaHHOW JUCLUMIITMHOM) chopMUpOBaHa
HIDKe, ueM Ha TIOPOrOBOM YPOBHe.

OueHkKa «3aueT» BBICTAB/ASAETCS CTYJEHTY, Y KOTOPOrOo KaK[asi KOMIIeTeHLUsI
(TTIOJTHOCTBIO WM YaCTUYHO opMHUpyeMasi JaHHOW JUCLIMITIMHON) chopMHUpOBaHa He HUXKe, uemM
Ha MIOPOrOBOM ypPOBHe.

OLleHKa «He3auTeHO» BBICTAB/ISIETCS CTYZAEHTY, Y KOTOPOTrO XOTs Obl O/fHa KOMITETEeHLIVSI
(TOTHOCTBIO WM YaCTUYHO hopMUpyeMast JaHHOW JUCLUIUIMHOM) C)OpMUPOBaHa HIXKe, UeM Ha
TIOPOT'OBOM YPOBHe.



ITpunoxxenue Ne2 K paboueii mporpaMme JUCIUNTHHBI
«MamuHHoe 00yueHne»

METOJII/I‘IECKI/IE YKa3daHUuA /I CTYJ€HTOB I10 0CBO€HUI0 JUCIIUIT/TUHBI

Ha peanu3anuto mpoekTa CTyJeHThI [JesaTcsd Ha KoMaHabl 1o 1-4 yenoBeka. B komanze
CTYJEeHTbl CaMU pellaloT KakK pacrpejenuTh 3a/aud MeXAy ydyacTHUKamu. I[Ipu peanusauuu
TIpOeKTa Tepes; CTyJeHTaMd OJHOBDEMEHHO BCTaeT psJ 3aZiau: HaWTh 0a3y [aHHBIX [JIs
K1accudukaiuy, pas3obpatbcsi ¢ dopmaToM 0a3bl M METOJAMU BBIUMC/IEHUS UHC/IOBBIX
TIPU3HAKOB, TPHUyMaTh WM BbIOpAaThb aArOpUTM il KIaCCU(UKAIMW, peasru30BaTh BBIBOJ
pe3y/IbTaToB U OIIeHWTh KauecTBO paboThl. [[si opraHu3ariuy 3¢ GheKTUBHON KOMaH/JHOW PabOoThI
HaJl TIPOeKTOM HeoOXO0JUMO HCII0/Ib30BaTh CUCTEMbI KOHTPOJISI BepCUH U, HallpuMep, UHTepHeT-
cepBuc Bitbucket (https://bitbucket.org), npegocTapisitolMii cepBepHOe XpaHUUILE UCXOAHBIX
KO/IOB.

YuyebHO-MeTOAMUECKOE 00ecTieyeHe CAMOCTOSITe/IbHOM Pad0ThI CTY/JeHTOB 110 JUCI{UII/IMHE
st camocTOsiITeNIbHOM PabOThl 0COOEHHO PEKOMEH/yeTCsl HWCIO/Ib30BaTh yueOHYIO
JUTEepaTypy, yKa3aHHYy!o B pa3ziesnie Ne 7 naHHOI paboueli mporpamMMsl.

Taxke A1 mozpdopa yueOHOM MTepaTyphl PeKOMEHIYeTCsS HCIIO/Ib30BaTh IIMPOKUI
CIeKTP UHTePHEeT-PeCypCOB:

1. DNeKTpOHHO-0MO/MMOTeUHast CHCTEMa «YHHUBEpCUTeTCKass Oubmuoreka online»
(www.biblioclub.ru ) - 37ekTpoHHasi 6uOMMOTeKa, obecrieumBaroiljass JOCTYI K HauOosee
BOCTPeOOBAHHBIM MaTepHaaM-TIePBOMCTOUYHMKAM, YyueOHOM, HAyYHOM U XYJ0)KeCTBeHHOU
nUTepaType BeAyLMX M3/aTe/bCTB (*peructpanusi B 3/1IeKTPOHHON OHO/IMOTeKe — TO/IBKO B CETH
yHauBepcuteta. [Tocne perucrpaipu pabora C cucTeMoii BO3MOXKHa C F000M TOYKH [JOCTyTIa B
Internet.).

2. [Insi camMoCTOSITeNIbHOTO ToZi00pa /uTeparypsl B Oubsmoteke SApl'Y pekomeHgyeTcs
WCII0/Tb30BaTh:

1. Jlnuneii  kabunet (http://lib.uniyar.ac.ru/opac/bk login.php) gaeTr BO3MOXXHOCTB
TIoTy4eHust on-line Jo0CTymna K CMKMCKY BbIJAHHOW B aBTOMaTH3MPOBAaHHOM PEXHME JINTepaTyphl,
MIPOCMOTPA ¥ KOMMPOBAHMSI 3JIEKTPOHHBIX BEPCUM W3/IaHUI COTPY/IHUKOB yHUBepcHTeTa (yuebd. u
MEeTO/]. TOCO0OUSsI, TEKCThI JIEKLUIA U T.7.) st paboThl B «/TuuHOM KabuHeTe» HEOOXOAMMO 3alTH
Ha caiit HayuHoii 6ubmmoreku SAApI'Y c moboit Touku, UMeroled AocTymn B Internet, B MyHKT
MeHI0 «DJIEKTPOHHBIM KaTasior»; TPOWTH TMpPOLIeAYpPY aBTOPU3AL[UM, BbIODAB BKJIA/IKY
«ABTOpH3aNUisi», ¥ 3aTI0/THATH TIPe/ICTaB/IeHHBIE 110J1s1 UH(OPMALHH.

2. OneKTpoHHast 6ubnroreka yueOHbIX MaTepHasioB Apry

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) comep>xut 6osee 2500 momHbIX
TEKCTOB y4eOHbIX U yuyeOHO-METOAMYECKMX MaTepHajoB IO OCHOBHBIM M3yYaeMbIM
JVCLIMIIMHAM, W37laHHbIX B yHuUBepcurteTe. [locTym B CeTM YHHUBepcuTeTa, /MO0 10
JIOTUHY/TIapOoJIto.

3. DJIeKTpOHHas KapToTeKa «KH1roobecrneueHHOCTbY

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpriBaet yueOHbIi QoHZ
HayuHoii Oubmorteku SIpI'Y, TmipefocTaB/sieT OINEPaTUBHYIO HWH(POPMAIMI0 O COCTOSTHUM
KHUT000€eCTieYeHHOCTH TUCLIMTUIMH OCHOBHOMW U JIOTIOJTHUTE/TBHOM JINTepPaTypoH, a TakKe IMK/Ia
JVICLIUIIH ¥ CTIeL{Ua/IbHOCTel. JIeKTPOHHas KapToTeka «KHUroobecneueHHOCTb» [JOCTYITHA B
CeTH yHUBepCUTeTa U yepe3 JINUHbIN KaOWHeT.
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