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1. e ocBOEHUSI TUCIIUTITTHHBI

Hemsimu auctuminHbl «OCHOBBI MAIIIMHHOTO OOYYEHUS» SIBIISIOTCS U3YYCHHE
COBPEMEHHBIX METOI0B MAIIMHHOTO O0yUYEHHS.

° M3y4YEHUE OCHOBHBIX MPHUKIIATHBIX MATEMAaTUHYECKUX MOJIENICH U aJITOPUTMOB.

L dopmupoBaHue TpeAcTaBiICHUs 00 YCTPOHCTBE COBPEMEHHBIX IPOTPAMMHO-
annapaTHbIX KOMILIEKCax 00paOOTKU JAHHBIX.

° (dbopMUpOBaHNE MPAKTUYECKUX HABBIKOB Pa3pabOTKHU, pealn3allii U aJrOpPUTMOB
MaIIUHHOTO 00Yy4YeHHUS.

2. MecTto nucuuiuinubl B cTpykType OIl 6akanaBpuara

Huctummaa «OCHOBBI MAITUHHOTO OOYYCHHS» OTHOCUTCS K BapUaTHBHOW 4YacTH
(mucrumunHa no BeIOOpy) Ol GakanaBpuara.

Kypc comepxut moapoOHBIA pa30op Hauboliee pPacHpOCTPAHCHHBIX COBPEMEHHBIX

METOJIOB MAaIIMHHOrO oOyueHus. M3maratoTcsi OCHOBHBIE aNTOPUTMBI KiIacCU(UKAIMU U
MOJXO/IbI K MOCTPOSHHUIO CHCTEM Kiaccubukanuu. B pamkax Kypca m3ydarorcsi: oOyueHune 0e3
yUUTeNs, JIMHEHHAs perpeccusi, TPaJueHTHBIA CIyCK, Kiaccu(uKamus Ha OCHOBE JIEPEBBHEB,
JTMHEWHas Ki1accupuKays W Kiaccudukanus Ha OCHOBE sifep. PaccmaTpuBaeTcs moaxosl K
KJaccu(UKalul Ha MHOTO KJIACCOB U €€ OCOOCHHOCTH, OOCYKITAIOTCS pa3IMYHble METPHKH
KaueTcBa Kiaccuukayu 1 npooieMsl nepeoOydeHus.

CopepxaHue Kypca TECHO CBSI3aHO C JUCIHHUIUIMHAMHU (PYHKIMOHAJIBHOTO aHajiu3a U
JUHEHHON anreOpbl, a TaKk >K€ MPaKTUYECKH CO BCEMH UCHUUIUIMHAMU 3aTPardBaOLIIMHU
BONPOCHl MHPOPMATHKU U MPUKIATHOTO MporpammupoBanus. [Ipenmonaraercs, 4To CTYIEHTHI
UMEIOT I1IeJIOCTHOE aJTOPUTMHUYECKOE MBIIIJICHHE, U HAaBBIKM MPOrPaMMHUPOBAHUS Ha SI3bIKaX
OTHOCHUTEIIbHO HH3KOro YypoBHsA. Takke uMeEIT ofliee mpeacTaBieHue o0 anmapaTHOM
o0ecreueHny 1 napasuieIbHbIX BBIYUCICHUSX.

Huctunnuaa «MamuaHOe o00ydeHue» oO0ecleurnBaeT 3akperyieHue U yriyoOJieHue
TEOPETUYECKUX 3HAHUW M0 AUCUMIIMHAM (YHKIIMOHAJIBHOIO aHajIu3a U JIMHEWHOH anreOpsl, a
TaKXe BCEro CHEKTpa JUCLUIUIMH U3y4yeHHUs] MH()OPMATHKHU U MPUKIAJHOTO TPOrpaMMHPOBAHUS.
JlucuumirHa cocoOCTBYET Pa3BUTHIO aIrOPUTMHUYECKOIO MBILUIEHUS, a TaKkKe JalbHeHmemMy
Pa3sBUTHIO U YIIyOJNEHUIO HaBBIKOB pa3pabOTKM MPOrpaMMHOro oOecreyeHHss B OO0JIacTH
MAIIMHHOTO O0yUYeHUSI.

3. [lllanupyemble pe3yjabTaTbl O00y4YeHHs] 1O JUCHHUILIMHE, COOTHECEHHbIE C
IUIAaHUPYeMbIMH pe3yJabTaTaMu ocBoenus OII 6akanaBspuara

[Tponecc u3ydyeHus: TUCIUILIMHBI HAaNpaBjieH Ha (JOPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komneteHmit B cootBerctBuM ¢ ®PI'OC BO, OIl BO u npuoOpereHus cienyromux 3HAHUHU,
YMEHUH, HaBBIKOB U (MJIM) OMBITA JIESTETbHOCTH:

Koa xomnerenuuun

DopmMyTHPOBKA
KOMIIETCHIM U

Ilepeyenb miIaHUpPyeMBbIX
pe3yJabTaToOB 00y4eHHUs

IpodeccnonanbHbIe KOMIETEHIIMU

[TK-5 Cnoco6HOCTB
MOJIETTUPOBATh
MpUKJIaaHbIe(OU3HEC)
MIPOLIECCHI U
MPeAMETHYIO 001aCTh

[1K-5.1.Pa3zpabaTsiBaeT
APXUTEKTYPHI CUCTEM
OM3HEC-aHAIMTUKH IS
Pa3IMYHBIX TPEIMETHBIX
oOmacren

3HATh: COBPEMEHHBIC METO/IbI
MAaIIMHHOTO O0YYCHUS TaKHe,
Kak knaccuduxarnms 6e3(c)
YUHUTEIs, perpeccus,
IpaJueHTHBIN cryck, SVM,




IK-5.2.

Bri0npaeT KOMITIEKCH METOJIOB
Y MHCTPYMEHTAJILHBIX CPEICTB
OU3HEC-AaHAIMTUKY IS
peleHus 3a1a4d B 3aBUCUMOCTH
0T 0COOEHHOCTEH MPEIMETHOM
o0nactu

JIEPEBbsI, OYCTHHT,
HEHPOHHBIE CETH.

YMeTh: IPUMEHSTH
MOJIy4YE€HHBIC 3HAHUS B
MpolLIecce aHajIu3a,
pa3palboTKu U peanu3aiu
MPUKIIATHOTO IPOTPAMMHOI0
obecrieyeHus.

BiageThb: npakTHYECKUMU
HaBBIKaMH Pa3padOTKH,
peanu3ay U MPUMEHEHUS
aJITOPUTMOB KJIaCCU(PHUKAIINH,
a TaK)Ke OLIEHKU MX Ka4ecTBa.

4. O0beM, CTPYKTYpPA U cojiep:KaHue TUCHUTLTUHBI
OO01mast Tpy10eMKOCTh JUCITUIUIMHBI COCTaBIIsACT 3 3a4. 1., 108 akasn. gac.

o Buabl yueOHbIX 3aHATHI, DopMbI TEKY1LLIET0
Ne Tembi (paznenbr) S | BKIIIOYASI CAMOCTOSATEIbHYIO KOHTPOJIA
= [P)
n/n ANCHMILINHBI, s padoTy CTy1eHTOB, ycreBaeMoCTH
5]
HX coJepikaHue o U UX TPYAOEMKOCTh
(B akaieMi4eCKHX YaQX) dopma
KounrakTHasi padora
L
[¥a|
=
=
S
= |2
) Q = | B
= | 2| E|I8 |8
4 e = = " O
Q Q. < = B
Sl el 2|88
E|l 2| 8| B = =
= E o | > 5 9 =
S| 2| | © 2 9 o
2| 3| O | & H S S
ol &| 8| o d s &
5| Bl 5| Z 5 o o
BBGHCHI/IC B MAllIMHHOC 2 3
1 o0yuenne. OCHOBHBIC U 1
TCPMHHBI, TIOCTAHOBKHU 3a/1a1
1 [IPUMCPBI IPUMCHCHUS.
JIuneitHas perpeccusi. 2 3
M(‘)TpI/IKI/I KadecCTBa
2 perpeccun. I'pagueHTHBIN U 1
CITYCK U CIIOCOOBI OLICHHUBaHMsA
rpagueHTa. [lepeoOyuenue u
peryspusanus.
[TepeoOyuenue u 2 3
3 peryisipusanus. PaspexenHsie |7 1
ITHHEWHBIE MOEIIHN.
KBanTuibHas perpeccus.
HO,HFOTOBKa ITPU3HAKOB.
4 JIunelinas kmaccudukanms. 7 2 2 3
OTCTyH 1 BEPpXHHUEC OLICHKU Ha




[OPOTOBYIO (DYHKIIUIO TOTEPb.
MeTpHKH KauecTBa
KI1aCcCU(DHKAIIHH.

JluneiiHas KiaccuuKaIms.
Jloructuyeckas perpeccust u
OLIEHKU BEPOSITHOCTH KJIACCOB.
MeTtoa OOPHBIX BEKTOPOB.

\I

3a1a4u JUTs1 CaMOCTOSITENIbHON
paboTHI

MHoroKIaccoBas
Kaccu(UKaIys, CBEICHHE K
OMHAPHBIM 3a/1a4aM.
MHoOrokjaccoBas
TTOTUCTUYECKAs PErPeCcCHsl.
Krnaccuduxkanms ¢
[epeceKaroIUMHUCS KJIaccaMH.
MeTtpuku KauecTBa
MHOTOKJIACCOBOM
KJ1aCCH(DHKAIIHH.
KarteropuaibHbie MPU3HAKH:
XOIIMPOBAHUE U CUETUHKH.

Pemaromiie nepeBbst. XKaaHbrit
QITOPUTM MOCTPOCHUSL.
Br16op mydmero pa3oueHus ¢
[TOMOILIBIO KPUTEPUS
nHpopMaTuBHOCTH. Kputepuu
MHGOPMATUBHOCTH 151
perpeccruy U KJIACCU(DUKAITHH.
'YYET IPOIYCKOB B IE€PEBBIX.
Pematorue aepeBbs u
KaTeropuajibHbIE TPU3HAKH.

\‘

byTcTpan u O3rTHHT.
Paznoxxenue ommoOKy Ha
cMmelnenue u paopoc (bias-
variance decomposition).
Cry4aifHblii Jiec. Beruuciienue
[PACCTOSTHIIA C TOMOIITHIO
TIECOB.

['pajreHTHBIN OyCTHHT.
Perymnsipuzanust. OcobeHHOCTH
OyCTHHTa HaJ AEPEBbIMHU.
B3BemmBanme 00HEKTOB B
paJleHTHOM OYCTHHTE.

3agaun 11 CaMOCTOSTEILHOM
paboThI

10

OrnTuMu3aIyst BTOporo
opsiJIKa B TPaTUCHTHOM
Oyctunre. Perynspuzanns
nepesbeB. XGBoost. CtekuHr.

11

['pad bl BEIUKCIICHUH, UX
00ydeHHE U METO 00PaTHOTO
[pactpOCTpaHEHHs OIITHOKH.
[lonHOCBSA3HBIE, CBEPTOUHBIE
PEKYpPPEHTHBIE CIIOU.
Bo3moxxHoCTH
anmpokcuMarmu. Transfer
learning. ['ryOuHHOE

oOyueHue.




12 OOy4eHne 6e3 yanuTes.

Kitactepusarusi: METpUKH
kauecTBa, K-Means,
MepapXUuecKuil U rpadoBbIii
moaxo/pl. Busyanusanus, t-
SNE. O0yuenune
[pecTaBieHuii. Word2vec.

13 SAnposeie meToabl. Teopema

Mepcepa u crmoco0bI
[TOCTPOCHUS SIIEP.
[TonMHOMHUAIILHBIE U
rayccoBCKHeE siapa. Meron
[JIABHBIX KOMITOHEHT.

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

Bcero 18 | 36 4 49,7

Conep:xanue pa3eioB TUCHHUIIMHBI:

1. Beenenue B MammHHOE 00ydyeHre. OCHOBHbBIE TEPMUHBI, TOCTAHOBKHU 33]1a4 U IPUMEPBI
MPUMEHEHHUS.

2. JIuneitnas perpeccus. MeTpHKH KauecTBa perpeccuu. I paueHTHBIN CIIyCK U CTIOCOOBI
orieHuBaHus rpaauenTa. [lepeoOyuenue u perynspusarms.

3. [lepeoOyuenue u perynspuzauus. Pazpexxennsle muHeitHble Moaenu. KBanTunpHas
perpeccust. [loaroroBka npu3HaKoB.

4. Jlunetinas knaccudukamus. OTCTYI U BEpXHHUE OLIEHKH Ha TTOPOTOBYIO (DYHKITHIO MOTEPD.
MeTpuku kauecTBa KiIacCHPHUKAIUU.

5. Jluneninas kinaccudukanus. Jlorucruueckast perpeccus M OlIEHKH BEPOSITHOCTH KJIaCCOB.
MeTo/ ONTOpHBIX BEKTOPOB.

6. MHoTrOKITaccoBas Kiaccu(uKanus, CBeJieHne K OMHApHBIM 3aadaM. MHOTOKJIaccoBast
Joructudeckas perpeccus. Knaccugukamnus ¢ nepecekaroliuMucs kiaccamMu. MeTpuku
KayecTBa MHOT'OKJIACCOBOM Kiaccuukauuu. KateropruanbHble IpU3HAKU: X3UIMPOBAHUE U
CUYETYUKH.

7. Pemaromue nepeBbs. XKaaublil anroputm rnoctpoenus. Beidop myudrero pazouenus ¢
MOMOIIIbIO KpUTepusi nHPopMaTUBHOCTU. KpuTepuu HHPOPMATUBHOCTH ISl PETPECCUU U
KJ1accupuKaluu. YUéT NpomycKoB B AepeBbsx. Pemaroiue nepeBbs U KaTeropuaabHble
MPU3HAKHU.

8. Byrctpan u 6arrunr. Pasnoxenue ommbKy Ha cmereHue u pa3opoc (bias-variance
decomposition). Cy4aifHblii iec. Beuncienne paccTosHUI ¢ MOMOIIBIO JIECOB.

9. I'paguenTHbI OycThHT. Perynspusanus. OcoOeHHOCTH OYCTHHTA HaJT JCPEBhSIMH.
B3BemmBanne 00bEKTOB B IPaIMNEHTHOM OYCTHHTE.

10. OnTuMu3aIus BTOPOTO MOPsIKa B TPAIHMEHTHOM OyCcTHHTE. Perynspusanus 1epeBbeB.
XGBoost. CTekuHr.

11. I'padb! BeIuMCIIEHUH, HX 0O0y4Y€HUE U METO/1 0OPAaTHOTO PacIpOCTPaHEHUSI OIIMOKH.
[TonHOCBs3HBIE, CBEPTOUYHBIE U PEKYPPEHTHBIE ci10u. Bo3aMokHOCTH anmpokcuMmaruu. Transfer
learning. I'myOunHOE 00yUcHUE.

12. O6yuenue 6e3 yuurens. Knacrepuszauus: MeTpuku kauecTBa, K-Means, nepapxudeckuii u
rpadoBsIiii moaxo bl Busyanu3zanus, t-SNE. O0y4enue npescrasieHuii. word2vec.

13. SAnpossie meTonbl. Teopema Mepcepa u cioco6s! noctpoenus siaep. [lonmHoMuanbHbeie U
rayccoBCKUe sifjpa. MeTo 1 I1aBHbIX KOMIIOHEHT.



5. O0pa3oBaTe/bHbIe  TEXHOJOIMH,  MCHOJIb3yeMble IPH  OCYLIECTBJECHHH
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCIHUIINHE

B npouecce 00yueHHs HCIONB3YIOTCS CelyroIue 00pa30BaTesIbHbIE TEXHOIOIHHU:

BBomnas nexkuuMs — JaeT IEepBOE€ LEJIOCTHOE IPEICTaBICHHE O JUCUUIUIMHE W
OPUEHTHUPYET CTYACHTAa B CHCTEME W3YYEHHs NAHHOW NUCUUIUIMHBL. CTyIEHTBI 3HAKOMATCA C
Ha3HAuYEHUEM W 33/1adaMH Kypca, €ro poJibl0 U MECTOM B CHCTEME Y4YEOHBIX TUCIMIUIMH U B
cucTeMe IMOATOTOBKM B IeJoM. JlaeTcs KpaTkuil 0030p Kypca, MCTOpUSl Pa3BUTUS HAYKU U
NPaKTUKH, TOCTHXKEHUS B 3TOH cepe, MMeHa N3BECTHBIX YUEHBIX, U3JIaraloTCsl MEePCIeKTUBHbIC
HanpaBJieHUs1 HcciaenoBaHud. Ha 3ToHM  JeKOMM  BBICKA3bIBAIOTCA  METOAMYECKHE W
OpraHu3allMOHHBIE OCOOEHHOCTH DPAa0OTHI B paMKax JAaHHON AWCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIu3 PEKOMEHIyeMOH yuyeOHO-METOJUUECKOM JIUTEepaTypHl.

Axanemuueckast JIeKIus (WM JIEKIUsS OOIIEro Kypca) — IOCIIE0BATEIbHOE H3I0KEHUE
MaTepuana, OCYIIECTBISIEMOE IPEMMYLIECTBEHHO B BHJAE MOHOJOra  IIPENOAaBaTEIs.
TpeboBaHust K aKaJAeMHUYECKOH JIEKIIMU: COBPEMEHHBIH Hay4yHBI YpOBEHb W HACBHIIICHHAs
UH(POPMATUBHOCTh, YOEOUTENIbHAs AapryMEHTalus, JOCTYIHas M IOHATHas peub, 4YeTKas
CTPYKTypa W JIOTMKA, HAJIWYHE SPKUX IPUMEPOB, HAYYHBIX JOKa3aTeNbCTB, OOOCHOBAHWH,
(dakToB.

IIpakTHueckoe 3aHATHE — 3aHATHE, IOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH W
HABBIKOB U 3aKPEIICHUIO TIOJYyYEHHBIX HA JIEKLIIUU 3HAHUH.

CamocrosarenbHas pabora. /[lng MarucTtpoB OYeHb BaXHBIM SIBJIETCS  YMEHHE

CaMOCTOATCIIBHO HAXOAUTh HYKHYIO I/IH(1)OpMaI_II/IIO, OoIrpasaCb HC TOJBKO Ha y‘IC6HLIe u3aaHusd,
HO M Ha CBO60,I[HO paciipoCTpaHICMyr0 TCXHHUYCCKYIO JOKYMCHTAIIUIO, PA3JIMYHOIO poJda
CTaHAApPThl 1 TCXHUYCCKUC CHGIII/I(bI/IKaLII/II/I. Taxoxe pa60Ta C COBPEMCHHBIMU pCAIM3alUsAMU TEX
HUJIM HMHBIX aJIFOPUTMOB, MHOI'MC H3 KOTOPBIX IMOCTABJIAKOTCA C OTKPBITBIM HCXOAHBIM KOIOM,
MO3BOJIACT pPa3BUTh Y MAaruCTpoOB HNPAKTHYCCKHUEC HABBIKU pa60TBI Haza 0OIBIINMU IMPOCKTaMH,
YTCHUHU U IMTOHUMAHHEC YYKOI'0 UCXOAHOI'0 KOJia, aHAJIN3, ITOUCK omuOOoK U NMOTCHIUAJIbHO Y3KHUX
MCCT B p€ajin3aliuu TCX WJIN WHBIX aJITOPUTMOB.

Ha koHCymbTamusix mo npockOe CTYAEHTOB paccMaTpHBarOTCs Haubojiee CIIOKHBIE
MOMEHTBI B PEIIeHUH 3ajjay, KOTOpble BO3HUKAIOT Y HUX B MPOLIECCE CAMOCTOSTEIbHON padoThI,
00CYX/1al0TCsl Pe3yNIbTaThl PELICHUs 3aJaHU, BBIITOJHEHHBIX CTYACHTAMH CaMOCTOSITEIbHO U Ha
KOHTPOJIbHBIX paboTax.

6. [lepeyeHb MHGPOPMAIMOHHBIX TEXHOJIOTHIi, HCMOJIb3YeMbIX MPH OCYIIECTBICHUH
00pa3oBaTe/ILHOIO Mpouecca MO0 AUCHMILVIMHE, BKJKYAS IepevYeHb JHIEH3HOHHOIO
NporpaMMHOro ooecrnedeHusi M HHGPOPMANMOHHBIX CHPAaBOYHBIX cucTeM (NIpHU
HEe00XO0AUMOCTH)

B xone 3aHATHII KMCNONB3YIOTCA MpPE3E€HTALMOHHBIE Marepuanbl. M3 mporpamMMHOro
obecrieueHnsT MCIONB3YIOTCS CBOOOTHO pacmpoCTpaHsSEeMbIEe MPOTPAaMMBI M OMOIMOTEKH IS
MaITUuHHOTO O0Y4YCHHUS.

B mpomecce ocymiecTBieHHsT 00pa3oBaTeIbHOTO Ipoliecca HCHOJB3YIOTCS: IS
pa3pabOTKH JOKYMEHTOB, MIPE3CHTAIIHM, JIJIs1 pa0OTHI C DJIEKTPOHHBIMHU TaOJIUIIAMH

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBoboamoe)

n3nareibckas cucrteMa LaTeX;

—JJ14 IorcKa yuyeOHoM nmuTeparypbl oudnuotexu SApl'Y — ABromarusupoBaHHas
oubmmoreunas nadopmannonnas cucrema "bBYKHNU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOW M /IONOJIHUTEJILHOI Y4eOHOIi JuUTepaTypbl, pecypcoB
HHG(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHO ceTu «UHTepHeT», HEO0XOAMMBIX [JIf
OCBOEHMS TUCHUIITHHBI



a) OCHOBHAS:

1. YyGykosa, 1. A., Data Mining : y4e6. mocobue s By3oB / . A. UyOykosa. - 2-¢
u3 ., ucnp., M., Uarepuer-Yu-T Uapopmanmonnsix Texuonoruii; BUHOM. Jla, 2013, 382c

0) AOMOTHUTEIbHAS:

1. JlonoTHUTENIbHAS TUTepaTypa OTCYTCTBYET

B) pecypchl cetu «MHTEepHET»

1. I'yndennoy, . I'mybokoe obyduenue / I'yademnoy f. , benmxuo U. , Kypsumib A. , niep. ¢
anr. A. A. CnuHkuHA. - 2-€ u34. , ucnp. - Mocksa : JIMK Ilpecc, 2018. - 652 c. - ISBN
978-5-97060-618-6. - Tekcr : anexrponnsiii // ObC "KoHcynbTanT cryaenTa : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970606186.html

2. R. Szeliski. Computer Vision: Algorithms and Applications // 2010 , Microsoft

Research. http://szeliski.org/Book/
. Kypc na coursera https://www.coursera.org/learn/vvedenie-mashinnoe-obuchenie
. Kypc nexnwmii http://www.machinelearning.ru
. DNeKTpoHHO-0nbnoTeunas cucrema «tOpaiit»( https://urait.ru/ ).
6.05ekTpoHHO-O0nbnMoTeuHas cucreMa «JIab»(
https://e.lanbook.com/).
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8. MarepuajbHOo-TexHHYecKasi 0a3a, HeoOXoaumasi [JIsl  OCYIIeCTBJIEHHUS
00pa30BaTeIbHOIO MPOIecca Mo JUCIUTLIHHE

MarepuanbHO-TeXHIUECKas 0a3a, HeoOXOoAUMast JJIsi OCYILIECTBICHUS 00pa30BaTEIBLHOTO
nporiecca 1o JUCIUILTMHE BKIOYAET B CBOM COCTaB CICIUAIBHBIC TOMEIICHUS:
-y4eOHBIC ayTUTOPUU JUISI TIPOBEICHUS 3aHATHI JCKIIMOHHOTO THUIA M MPAKTHYCCKHUX 3aHATHHA
(ceMmuHapOB);
-y4eOHBIC Ay TMTOPUH JIJIS IPOBEICHUS JIAOOPATOPHBIX 3aHATHIA,
- yueOHbIC ayTUTOPUH JIJIsl IPOBEICHUS IPYIIIOBBIX U WHIAUBHYATbHBIX KOHCYJIbTAIINH,
- yueOHBIC ayTUTOPUH JIJISl IPOBEICHUS TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOH aTTeCTaIny;
-IIOMEIIECHUS JJI1 CAMOCTOSITETLHOM PabOTHI;
-IIOMENICHHS JJII XPaHCHHWS W TPOPWIAKTHUECKOTO OOCITY)KUBAHUS TEXHHUYECKUX CPEIICTB
o0OyueHusl.
CrenpaiapbHBIe TOMEIICHHUS YKOMIUICKTOBAHBI CpPEACTBAMH OOYYCHHUsS, CIYKAlIUMH IS
npecTaBieHus yaeOHo nHpopMauu OOIbIION ayAUTOPHH.
st mpoBeneHUs 3aHATHIA JICKIIMOHHOTO THITA TIPEUIararoTcss HAOOphI JEMOHCTPAIIMOHHOTO
0o0opy/noBaHUsl U y4eOHO-HATMSATHBIX MOCOOWIA, XpaHAILIMECs Ha DJIEKTPOHHBIX HOCHUTENSX H
o0ecrieunBarOIIMe TEMaTHUYECKUE WIUTIOCTPALlMN, COOTBETCTBYIOIIHME pabouuM IporpamMmmam
JTUCIIATUTHH.
[TomemeHust A8 CaMOCTOSITENBHOW pPabOTHl OOYYaIOIIUXCS OCHAIICHBI  KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K ceTu «VHTepHeT» M obecmedyeHHneM ocTyrna B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEly OpraHU3aIlNH.

Yucno mocagoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu Oouiblie JrO0 PaBHO CIIUCOUYHOMY
COCTaBy IIOTOKAa, a B AYAWTOPHH JII NMPAKTHUCCKUX 3aHATHH (CEMHUHAPOB) — CIUCOYHOMY
COCTaBY IPYIIIIbI 00YYarOIIIXCA.

ABTOp(BI) :
JOLEHT
KadeIpbl BBIYUCIUTEIbHBIX U IPOrPAMMHBIX, K.(.-M.H. O.A. lynaeBa



https://www.studentlibrary.ru/book/ISBN9785970606186.html
http://szeliski.org/Book/
http://www.coursera.org/learn/vvedenie-mashinnoe-obuchenie
http://www.machinelearning.ru/

Hpuio:xenne Nel k padodeit mporpaMmme JUCUMIIIIMHBI
«MammHHOoe 00y4yeHmne»
DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNsl TEKYIIel ¥ MPOMeKYTOUYHOI aTTeCTAIIMH CTY/IeHTOB
10 JUCHUILIUHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHNUS UJIM MHbIE MATEPUAJIbI, HE00XO0AMMBbIE /1JI5l OLleHKH
3HAHUM, yMEHU I, HABBIKOB U (WJIH) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIO LM X 3TAMbI
(opMupoBanus KoMIeTeH U

1.1. KoHTpoJibHbIe 321aHUS] U HHbIE MATEPHAJIbI, HCII0JIb3yeMble B IIpolecce TeKyIe
aTrecTamuu

3aganus 1J1s1 J1a00OPaATOPHBIX padoT

3agaun:

1. Knaccudukanuu n300paXkeHui 10 X MPU3HAKOBOMY OITUCAHMIO.

B ¢aiine features.csv xaxxaasi cTpoka COOTBETCTBYET 0OBEKTY, B cTOJIOIE class - 3amucaHo ums
kiacca (curcular, oval, tubvil, villouse, irregular, noise), 3aTem uaetr momerka test/train (MOXHO
HE WCIIOJIh30BaTh), AaJiee WIYT CAMU MTPU3HAKH.

Bosmoskna kak Ounapuas (irregular m Bce ocTanbHBIE MOMETKH) KiacCH(HUKAIUSA, TaK H
MHOrOMepHasi, Ha 6 KJI1acCoB.

2. 3amauya perpeccun. JlaHa mocienoBaTeNbHOCTh [eH Ha DItCOIN Ha phIHKE, HEOOXOIUMO
HOCTPOUTH MPEICKA3aTENb IIEHBI B CIICIYIONIMA MOMEHT BPEMCHHU.

JlaGopaTopHble pabOTHI:

Jns 1 genoBeka

. Busyanuzarus npu3HakoB U 0TOOp MPU3HAKOB VIS AalbHelIei kiaccudukanun (3a1ada 1).
. Pemuth 3aauy 1 ¢ moMOIIIbIO JIOTHCTHYECKOM PETPECCHU.

. Pemuth 3amady 1 MHOrOMepHO# Ki1accu(UKaLUK ¢ TOMOIIbIO JJOTMCTHYECKOM perpeccum.
. Peruth 3aauy 1 MHOrOMepHO# KiTacCU(PUKAIINU C TOMOIIBI0 MeToa SVM.

. Permuth 3amauy 1 ¢ momomisto Metona SVM.

. Peruth 3amauy 1 MHOroMepHO#H KilacCU(pUKAIUU UCTIONb3Ys CIIydaiHbIH Jiec.

. Pemuts 3aauy 1 ucnonb3ys ciydaitHblii Jec.

. Pemuts 3amaay 1 mHOroMepHoi#t kinaccudukannu SGD Ha nepeBbsix.

. Permuth 3amauy 1 SGD Ha nepeBbsix.

10. Pemnts 3aauy 2 METOZIOM HAUMEHBIIINX KBAJ[PATOB.

11. Pemntsh 3a1a4y 2 C MOMOIIBIO CITy4aifHOTO Jieca.

12. PemmuTh 3a/1a9y 2 ¢ TOMOIIBIO METOIA OTIOPHBIX BEKTOPOB.

OO ~NOoO Ul WN -

Jns rpynnsl u3 1-4 yenoBeka (METO/IbI pEIICHUS HE OTOBAPUBAIOTCS)

1. MHoroknaccoBast kiaccudukanus 1uist 3aaadu 1.

2. 3amaua OuHapHOU Kitaccubukarwu 1 3agaun 1(1 - kimace irregular, 2- Bce ocranbHbIe).
3. 3agaua perpeccuu 2.

JlaHHbIe 17151 3a1a49 TOCTYIHBI 1Mo cebuike: https://yadi.sk/d/PNoYHFmM83Tq9yo

TunoBoi BApMAHT KOHTPOJILHOM padoThI

Ha xoHTponbHOI paboTe cTyAeHTaM IpeiaraeTcs CleAyoue BOpPOCH:
1.Yto Takoe 00BbEKT, 11esIeBas IEpeMEHHas1, IpU3HaK, MOJIEIb, (PYHKIIMOHAJ OUIMOKH U
00ydeHue?
2. 3anumuTe GOpMYIIBI 711 IMHEWHOU MOJIENIA PETPECCUU | JUTSl CPEAHEKBAIPATUYHOM OIITHOKH.
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3. Uto Takoe ko3¢ dunment nerepmuHauu’? Kak mHTeprpeTupoBaTh €ro 3Ha4CHUsI?

4. Yro takoe rpagueHT? Kakoe ero cBOHCTBO UCIIONB3YETCS MPU MUHUMU3AINH () YHKITUHN?

5. 3anummuTe GopMyIty sl OAHOTO MIara rpaJleHTHOro ciycka. Kakue criocoObl olleHUBaHUS
rpaJueHTa Bbl 3HaeTe? 3a4eM OHU HYXKHbI?

6. Uto Takoe kpocc-panuaanusa? Ha uro BnuseT koauuecTBo 0JI0KOB B Kpocc-Baluaauu?

7. YeMm rumneprnapaMeTpbl OTIUYAIOTCS OT napamMeTpoB? YUTo SBISIETCS MapaMeTpaMu 1
rUreprapamMeTpamMu B JIHHEHHBIX MOJIENSX U B PEIIAIONINX JIEPEBbIX?

8. Uro Takoe perymspusanus? [Touemy L1-perynspusamnus orOupaeT npusHaKu?

9. 3anmumuTe hopmyty IS TUHEHHON MoienH Kiaccudukaimu. Uto Takoe oTcTym?

10. Yro Takoe TOYHOCTH U MOJHOTA?

11. Yro takoe AUC-ROC? Kak nmoctpouts ROC-kpuByo?

12. 3anumuTe QyHKIIMOHAN JJOTHCTHYECKON perpeccuu. Kak oH cBf3aH ¢ METOJIOM MaKCUMyMa
paBaono00ms?

13. 3anumuTe 33724y METO/1a OIIOPHBIX BEKTOPOB JJIS JINHEHHO Hepa3aenuMoro ciydas. Kak
(byHKIIMOHAJ 3TOM 3a7]a4u CBS3aH C OTCTYNOM Kiaccudukaropa?

14. B uém 3axmouarotcs one-vs-all u all-vs-all moaxomer B MEHOTOKITacCOBO# Kitaccudukamun?
15. B uéwm 3akirouaercs moaxo/1 ¢ He3aBUCUMOM Kitaccu(UKamuel B 3a/1a4e KIacCU(PUKAIIUN C
MepeceKaroIUMHUCS KilaccaMu?

16. B uém 3akiouaetcs npeoOpa3oBaHe KaTerOpUaIbHBIX IPU3HAKOB B BEIIIECTBEHHBIE C
MOMOIIbIO CUETYUKOB?

17. OnummTe xaaHbli adropuT™ 00yUeHUS pelIarolIero AepeBa.

18. [ToueMy ¢ MOMOIIBIO PEMIAIOIIETO IePEBA MOKHO JOCTHYD HYJIEBOM OMMUOKK HA 00yJaroIen
BbIOOpKE 0€3 MOBTOPSIOLIUXCSI 00bEKTOB?

19. Kak B o0miem cirydae BRITTISAUT Kputepuid nHpopmaTiuBHOCTH? Kak BRIBECTH KpUTEpUit
JIKMHM 1 SHTPONMUHBIN KpUTEPUil?

20. Yro takoe O63rrUHT?

21.Yto Takoe ciaydaitHbiii iec? Uem OH OTJIMYaeTcst OT OATTHHTA Ha/l PEIIAIONIIMHE JIEPEBhIMU?
22. Kak B rpaiueHTHOM OyCTHHIe 00yuaroTcsi 6a30Bble alropuT™Mbl? UTO Takoe COKpalleHue
nrara?

23. Kax B Xgb0ost BeBoMTCS (DyHKIIMOHAN OLIMOKH C TOMOIIBIO pa3iioxeHus B psij Teiinopa?
24. Yro Takoe cBEPTOUHBIN ci0i? UTO Takoe peKyppeHTHBIH Ci10i?

25. Kak pa6oraer metog K-Means?

26. Kak paboraet meroa Buzyanuzanuu t-SNE?

27. Kak KOHTEKCT CJI0BA HCITOJIb3YETCS IS ITOMCKA MpeCTaBaeHu B WOrd2vec?

28. 3anumuTe NOCTAaHOBKY 3aJ]aud B METO/I€ IIIaBHBIX KOMIOHEHT. Kak perienue cBsi3aHo ¢
KOBapHallMOHHOW MaTpuien?

29. Uro takoe sapo? Kak syipa NCroib3yroTes B IMHEHHOW perpeccun’?

30. Chopmymupyiite Teopemy Mepcepa.

31. 3anummre onpeaeneHus HOIMHOMHAIBHOTO M T'ayCCOBCKOTO si/Ipa.

BapuaHT KOHTPOJIbHOM PadoTHI

Samanus OTBeTHI:

1. Yro Takoe kpocc-panuaanusa? Ha uto
BJIMSIET KOJIMYECTBO OJIOKOB B Kpocc-




BaIaanuu?

2. Kak pa6oraer meron K-Means?

Kputepuu onieHnBanus

Ouenka

Kpurepun

OT1inyHo

ITK-5.1: 3nats coBpemenHbIe METOIB! MAIMHHOTO 00YYEHHS TAKHE, KaK
knaccudukanys 6e3(c) yuuTens, perpeccus, rpaiueHTHbIN ciyck, SVM, nepesbs,
OyCTHHT, HEHPOHHBIE CETH. Y METh IPUMEHSATH TTOJTy4SHHbIE 3HaHHS B IIPOLIECCe
aHau3a JaHHBIX, pa3pabOTKU U pealu3aliy IPUKIIaJHOTO IPOrPaMMHOIO
obecrnieuenusi. BiageTs npakTH4eCKUMHU HaBBIKaMH pa3pabOTKU HOBBIX HOAXOI0B U
WX pealH3alny, a TaKKe OLCHKH UX KadecTBa.

ITIK-5.2: 3uats ocHOBBI MamMHHOTO 0OyYeHHsS. YMETh MPUMEHATH MONy4EHHbIE
3HAaHMSA M KOPIOpPAaTHBHOTO oOy4deHus. Brnagers HaBBIKaMM  pa3pabOTKH
JIeMOHCTPALlMOHHBIX MaTePUAJIOB.

Xopomo

ITK-5.1: 3nats coBpemMeHHbIE METO/IBI MALIMHHOTO 00YYEHHs TAKHE, KaK
knaccudukanys 6e3(c) yunuTens, perpeccus, rpaiueHTHBIH ciyck, SVM, nepesbs,
OyCTHHT, HEHPOHHBIE CETH. Y METh IPUMEHSTH TIOJTydCHHBIC 3HAHHS B IIPOIIECCE
aHanM3a JaHHbIX, peal3alliy IPUKIIaTHOTO IIPOrpaMMHOTo obecrniedeHus. Bnanets
MIPAKTUYECKUMU HAaBbIKAMH IPUMEHEHHUS aJITOPUTMOB U OLICHKH UX Ka4eCTBa.

ITK-5.2: 3nath ocHOBBI MammHHOrO 06ydeHus. BianeTh HaBbIKaMH pa3paboTKH
JEMOHCTPALIMOHHBIX MATEPUAJIOB.

Y 10BIETBOPUTEIBLHO

ITK-5.1: 3nats coBpeMeHHbIE METO/IbI MAIIMHHOTO 0OYYEHHUs TaKHUeE, KAk
knaccudukanys 6e3(c) yunTens, perpeccus, HeHpOHHbBIE CETH. YMETh IIPUMEHSTH
MOJy4YEHHBIE 3HAHHUA B IIPOIIECCE aHAIN3A JaHHBIX. BianeTs npakTudeckuMu
HaBBIKAMH PUMEHEHHS aJITOPUTMOB.

ITK-5.2: Bnaners HaBbIkamMu pa3paboTKH AEMOHCTPAIIMOHHBIX MATEPHAJIOB.

HeynosnersopurensHo

ITK-5.1: He 3naer coBpeMeHHbIe METO/IbI MAIIMHHOTO 00y4eHus. He ymeeT
MIPUMEHSATH TIOJTyYeHHBIC 3HAHHS B IIPOLIECCE aHAIN3a JJaHHBIX.

ITK-5.2: Bnaners HaBbIkamMu pa3paboTKH JIEMOHCTPAIIMOHHBIX MATEPHAJIOB.

Cnmcok 3agaHui K 3a4eTy

3ayeT BRICTABISACTCS 110 pe3yjibTaTaM KOHTpOJ’ILHOﬁ pa6OTBI H KpaTKoro CO6CCCI[OBaHI/ISI (¢{0)
CTYACHTOM I10 BBIITIOJIHCHHUIO J'Ia60paTOpHOI7I pa60TBI.




2. [lepeyeHb KOMNETEHIMI, 3TaNbI UX (opMHUPOBaHMS, ONIMCAHUE TOKa3aTe/Ieil U
KPUTEpHeB OLIECHUBAHUS KOMIIETEHIIHI HA Pa3IMYHBIX 3Tanax ux GopMUpoOBaHUs,
ONUCaHHe HIKAJbI OLleHUBAHUS

2.1. lIkana oueHnBaHUs c(hpOPMHUPOBAHHOCTH KOMIIETEHIM 1 ee ONUCAHUE

OnenuBanue ypoBHS C(OPMUPOBAHHOCTH KOMIIETEHIMH B Ipolecce OCBOCHUS
JUCLUIUIMHBI OCYLIECTBIISIETCA MO0 CIEIYIOLIECH TPEXYPOBHEBOM LIKAJIE:

Ilopocoswiii yposens - IpeANIONaraeT OTPAKEHUE TEX 0KUAAEMBIX PE3yJIbTaTOB, KOTOPBIE
OTIpeNeNAI0T MUHUMAIbHBIA HAOOp 3HAHWUH M (WIM) YMEHUH M (MJIHM) HABBIKOB, MOJYYEHHBIX
CTYAECHTOM B pe3yJbTaTe OCBOCHUs TUCUMIIIMHBL. [10poroBelil ypoBeHb sBIISIETCS 00513aTEIbHBIM
YPOBHEM JUISl CTYJIEHTa K MOMEHTY 3aBEpLICHUS UM OCBOCHUS JAHHOW ITUCLHUILINHBIL.

IIpoosunymulii yposensv - TMPEANONAraeT ClIOCOOHOCTh CTYIEHTa UCIOJIb30BaTh 3HAHUS,
YMEHMSI, HaBbIKK U (WJIM) ONBIT JIEATEIbHOCTH, IOJYyYEHHBIE IIPU OCBOCHUU JUCLUIUIMHBI, AJIs
peueHus npoeccuoHanbHbIX 3a1a4. [IpoABUHYTHIN ypOBEHb NPEBOCXOAUT IOPOTOBbI YPOBEHb
10 HECKOJIBKUM CYILIECTBEHHBIM IIPU3HAKAM.

Bovicokuii ypogenv - mpeanosnaraeT CrIocOOHOCTb CTYJEHTa HCIOJIb30BATh IMOTEHIHAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (MJIM) ONBITA JESITEIbHOCTH, NOJYyYEHHBIX MpU
OCBOCHMM JUCUUIUIMHBI, [UI TBOPYECKOTO peleHUs HNpopEeCcCHOHATBHBIX 33aJad MU
CaMOCTOSITEJILHOTO TIOMCKAa HOBBIX IOAXO/J0B B MX PELICHUM IyTeM KOMOMHHPOBAaHUS H
UCIOJIb30BAaHUSI H3BECTHBIX CHOCOOOB pELICHHS NPUMEHUTEIBHO K KOHKPETHBIM YCIOBUSM.
BrIcokmii ypoBEeHb IPEBOCXOAUT ITOPOTOBBIM YPOBEHB 110 BCEM CYIIECTBEHHBIM ITPU3HAKAM.



2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl HX q)OpMI/IPOBaHHH, ONnmHUCaHMeE MOKa3aTejield n KPpUTEPUEB OLICHUBAHUS KOMIIeTEHII Ml HA Pa3JIUYHBIX

Tanax ux popmMupoBaHus

Jdranbl Ixana 1 KpUTEPUH OLICHUBAHUA KOMIIETEHIIUI
Kon Dopma ¢popmu- Ha pa3JIM4YHbIX 3Tanax ux ¢popmMupoBaHus
KoMIIe- P poBaHuA IMoka3aresu oeHMBAHUS
KOHTPOJISA = =
TeHIHHU (Ne TembI Ioporoswbrii IIpoaBuHyTHII .
Bricokuii ypoBeHb
(pa3nena) YPOBEHb YPOBEHb
IIpodeccnonabHbIE KOMIIETEHIIUT
3HaTh: 3HaTh: COBPCMCHHBIC 3HaTh: COBPCMCHHBIC MCTO/IbI

3HaTh: COBPEMCHHBIC MCTObI COBPCMCHHBIC METOAbl MAIIUHHOT'O MAallluHHOTI'O 06yqu1/1;1 TaKHC, KaK
MAaIIMHHOTO O0YUYeHHUs TaKue, KaK METOJIBI o0yueHHs Takue, Kak knaccudukanus 6e3(c) yuurens,
knaccudukanus 6e3(c) yuurens, MalIMHHOIO kiaccudukanms 6e3(c) perpeccus, rpagueHTHbI ciryck, SVM,

[IK-5

JlabopaTopHsIe, u
3a1aHMs IS
CaMOCTOSATEIBHOI
paboTsl. 3ayer.
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perpeccusi, rpalueHTHBIN cnyck, SVM,
JiepeBbsl, OyCTHHT, HEHPOHHBIE CETH.

YMmerhb: MPUMCHAITH TOJTYYCHHBIC
3HAHMS B MpoOLIECCEe aHAJIM3a,
pa3paboTKu U peau3anny MPUKIaIHOTO
MIPOTrPaMMHOTO 00ECTIEUeHNSI.

Buiajierb: NpaKkTUYeCKUMU HaBBIKAMHU
pa3paboTKH, peayu3aiy 1 IPUMEHEHHUS
ITOPUTMOB KJIaCCU(DUKAIUH, A TAKIKE
OIICHKH U3 KaueCTBa.

00yYCHHUS TaKHe,
KaK
KIaccuuKaIus
6e3(c) yanTenns,
perpeccus,
rpalueHTHBIN
cnyck, SVM,
JIEPEBbsl, OYCTHHT,
HEHPOHHBIE CETH.

YUHUTEIsA, perpeccus,
TpaJueHTHEIN ciryck, SVM,
JIepeBbsi, OyCTHHT,
HEWPOHHBIE CETH.

Ymern: npUMEHATh
MOJTyYCHHBIE 3HAHUS B
IpoIiecce aHajan3a,
pa3paboTKu 1 peann3aum
MIPUKIIAHOTO
MPOTPaMMHOTO
obecrieyeHusI.

JIepeBbsi, OYCTHHT, HCHPOHHBIC CETH.

YMerb: NIPUMEHSTh MOTy4YEHHbIE
3HAHMS B MPOIIECCE aHAJIN3a,
pa3paboTKU U peanu3aun
MPUKIIHOTO POrPAMMHOTO
obecrieueHusl.

BJ'laZIeT]): MPaKTUICCKUMU HaBbIKaM1
pa3paboTku, peaau3anuu u
MIPUMEHCHUA AJITOPUTMOB
KIaccu(UKaIUK, a TAKIKE OICHKH U3
Ka4yecTBa.




3. MeToauyecKkue peKoMeHAalU NMPeNnoJaBaTeio 1o npoueaype oueHuBaHUs 3HAHMIA,
YMeHHUIi, HABBIKOB U (WJIN) ONBITA 1eATEJIbHOCTH, XapAKTEPU3YIOIIUX ITAMBI

(hopMupoBanus KoMneTeH Uit

Lenpro mpolienypbl OLICHUBAHUS SIBIISIETCSA ONPEICICHUE CTEIICHH OBIAJACHUS CTYJICHTOM
OKHMJIaeMBIMU pe3y/bTaTaMu OOy4YeHUs (3HAHWSIMHU, YMCHHSMH, HaBbIKAMH U (WJIH) OIBITOM
JEATEIIbHOCTH).

[Iponienypa orieHMBaHUsI CTEIICHHU OBJIAJICHUS CTYJICHTOM OXHUIAECMBIMH pe3yibTaTaMu
OoOydYeHHUsI OCYIIECTBISETCS C MOMOIIBI0 METOJUYECKHMX MAaTEpUaoB, MPEICTABICHHBIX B
pasnene «THUITOBbIE KOHTPOJIBHBIC 3a/IaHHUS WM WHBIE MaTepUaibl, HECOOXOAUMBIC IJISI OIECHKH
3HaHUM, yMEHUH, HABBIKOB M (WIM) OIbITAa JCATEIBHOCTH, XapaKTePU3YIOMIUX OSTarlbl
(hopMUPOBaHUS KOMITETEHITUI

3.1 Kputepun oueHHBAHUSI CTENEHU OBJIAJICHUS] 3HAHUSIMHU, YMEHUSIMH, HABLIKAMH H
(WJIH) ONIBITOM J1eSITeJIbHOCTH, ONPeAe/IsIIoNHe YPOBHH C(POPMUPOBAHHOCTH KOMIIETEH U

[Toporoselii ypoBeHb (001I1E XapaKTEPUCTUKH):

BJIa/ICHHE OCHOBHBIM 00BEMOM 3HAHUI 10 TPOrpaMMe IUCLHUILIMHBI;

3HaHWE OCHOBHOW TEPMHMHOJIOTMHM JaHHOW OONAacTH 3HAaHUHM, CTUIMCTUYECKU
rPaMOTHOE, JIOTUYECKHU MPABUIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI 0e3
CYILIECTBEHHBIX OIIHNOOK;

BJIQJICHUE HMHCTPYMEHTApUEM JUCLUUILUIMHBI, YMEHHUE €ro UCIO0Jb30BaTh B
pELIeHUH CTaHAAPTHBIX (TUIIOBBIX) 3a/1a4;

CIIOCOOHOCTh CAMOCTOSATEILHO MPUMEHSATh THUIOBHIE PEIICHUS B paMKax paboueit
IpOrpamMMbl IUCHUILINHBI;

YCBOGHHE OCHOBHOM JIUTEpPATyphbl, PEKOMEHIOBAaHHON paboueld MporpaMMmon
JUCLUIINHBL,

3HaHWE 0a30BbIX TEOpWH, KOHIEMIMA ¥ HANpaBiICHHH MO  HU3y4aeMoil
JUCLUIIIIMHE;

camocTosiTeNlbHass paboTa Ha MPaKTUYECKHMX M J1a0OpaTOPHBIX 3aHATHUSX,
NEpUOJIMYECKOEe y4yacTHe B TPYIIOBBIX OOCYXICHMSX, JOCTATOYHBIH YpOBEHb
KYJIbTYpbl HICIIOJTHEHUS 3aJaHUM.

[TpoaBUHYTHIN ypoBEHB (0OIIME XapaKTEPUCTUKHN):

JIOCTaTOYHO TOJHbIE M CHUCTEMaTHU3UPOBAaHHBIE 3HAHHUS B O0BEME IPOTrpPaMMBI
JUCUUTLIINHBI;

WCIIOJIb30BAHUE  OCHOBHOM  TEPMHHOJOTUM  JAaHHOW  OOJacTH  3HAHWM,
CTUJIMCTUYECKA TPAMOTHOE, JIOTUYECKH IIPABUIBHOEC W3JI0KEHHUE OTBETa Ha
BOIIPOCHI, YMEHHE JI€TIaTh BHIBOBI;

BIIaJICHUE MHCTPYMEHTApUEM JUCLUILIINHBI, YMEHUE €ro UCIOJIb30BaTh B
pelieHny yueOHbIX U MPpo(ecCHOHANBHBIX 33/1aY;

CHOCOOHOCTh CaMOCTOATENBHO pellaTh CIIOKHBIE 3a/1a4M (MPoOJIeMbl) B paMKax
paboyeil mporpaMMbl AUCHUTIIINHBL

YCBOEHHE OCHOBHOM W JIONIOJIHUTEIBHON JIUTEPATyphl, pPEKOMEHIOBAHHOU
paboueii mporpaMMoi TUCIUTIIIHHBL;

YMEHHUE OPUEHTHPOBATHCS B 0a30BBIX TEOPHSX, KOHIETIHUAX U HANMPABICHUAX I10
M3y4aeMOU TUCIMIUIMHE U JaBaTh UM CPaBHUTEIBHYIO OLICHKY;

caMocCTosiTeNIbHas paboTa Ha MPAKTUYECKUX M Ja0OpaTOPHBIX 3aHATHUSAX, y4acTHe
B IPYMIIOBBIX 00CYKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOJTHEHUS 3aaHU.

Bricokuii ypoBeHb (001111e XapaKTepUCTUKH):

CUCTEeMAaTU3UpPOBAaHHBIC, TIyOOKHME U TIONHBIE 3HAHUS 1O BCEM pas3feliaM
IUCIUTUIHHEL,



+  TOYHOE HCIOJIb30BAHNE TEPMUHOJIOTHH JAHHON 00JaCTH 3HAHUH, CTUIMCTUYCCKU
I‘paMOTHOe, JIOTUYCCKHU HpaBI/IJ'IBHOG HN3JI0KCHUC OTBCTA Ha BOHpOCLI, yMeHI/Ie
JieJ1aTh 000OCHOBAHHbBIE BBIBOJIBI,

- 0Oe3ynpeyHoe BIAJCHME MHCTPYMEHTapUEM JIUCLUIUIMHBI, YMEHHE €ro
UCIIOJIb30BaTh B IOCTAHOBKE U PEILICHUH HAyYHbBIX M IPOGECCHOHATIBHBIX 3a/1ay;

*  CIIOCOOHOCTH CaMOCTOSITEIBHO M TBOPYECKH pEUIaTh CJIOXKHBIE —3a/auu
(mpobiiembl) B paMKax pabodeld mporpaMMbl JUCIHUILIMHEI,

+ TMOJHOE M TJIyOOKOE€ YCBOEHHE OCHOBHON M JIONOJIHUTEIBHOW JUTEPATyphl,
PEKOMEHI0BaHHOM paboyell IporpaMMoM JUCLUIUIMHEL,

*  YMCHHUC OPUCHTHUPOBATHCA B OCHOBHBLIX TCOPUAX, KOHUCHIIUAX W HAIIPABICHUAX
110 H3yqaeM0ﬁ AUCHUIINIMHE U JaBaTb UM KPUTHUYCCKYIO OLICHKY;,

+ aKTHUBHAs CaMOCTOATENIbHAs padoTa Ha MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHSIX,
TBOPYECKOE Y4YacTHE B TPYMMOBBIX OOCYKJICHMSIX, BHICOKUN YPOBEHb KYJIbTYpHI
HUCIIOJIHEHUS 3aJaHuN.

3.2 OnucaHue nNpoueaypbl BHICTABIEHHUS OLlEHKH

B 3aBucumoctu oT ypoBHA c(HOPMHPOBAHHOCTH Ka)JAOH KOMIETEHIMH 10 OKOHYaHHUH
OCBOEGHUS IUCUUIUIMHBI CTYCHTY BBICTABIISIETCS OIICHKA «OTIMYHO», «XOPOIIOY,
«yZIOBJIETBOPUTEIILHO», «HEYI0BIETBOPUTEIBLHO.

[Tokazarenu U KpUTEPHUH, UCIOIB3yEMbIE MIPH BBHICTABICHUN OLIEHKH MOJPOOHO OMUCAHBI
B pazzene «TunoBble KOHTPOJIBHBIE 3aJJaHUs UM WHbIE MaTepUasbl, HEOOXOAUMBIE JUIsl OLEHKU
3HAaHWUW, YMEHUN, HABBIKOB U (WJIM) OIbITa JEATEIbHOCTH, XapaKTePU3YIOUIUX OSTaIlbl
(bopMHUpPOBaHUS KOMITETECHITHII.

Bricokuii ypoBeHb (OpMUPOBaHUS KOMIETEHLIUNA COOTBETCTBYET OLIEHKE «OTIUYHO» 32
CaMOCTOSITENIbHBIC, KOHTPOJbHBIE paOOTHI M SK3aMEHAIIMOHHYIO padoTy.

[TponBuHyTHIM ypoBeHb (OPMUPOBAHUS KOMIIETEHIIUI COOTBETCTBYET OLICHKE «XOPOILIO)
3a CaMOCTOSITENIbHBIE, KOHTPOJIbHBIE PAa0OTHI U K3aMEHALIMOHHYIO padoTy.

[ToporoBelif  ypoBeHb (OPMHUpPOBaHMS  KOMIETEHIMH  COOTBETCTBYET  OLICHKE
«yIOBJICTBOPUTEIIBHO» 32 CaMOCTOSITENIbHbIE, KOHTPOJIbHbIE pabOThl M 3K3aMEHAIMOHHYIO
paborty.

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, Y KOTOPOTO Kaxaas KOMIETEHLUS
(TOJIHOCTBIO MJIM YacTUYHO (popMupyemasi JTaHHON NUCLMILIMHOIN) chOopMUpOBaHA Ha BBICOKOM
YpOBHE.

OneHka «XOpOLIO» BBICTABISIETCS CTYIAEHTY, Y KOTOPOro Kaxaas KOMIIETCHIIHS
(TOTHOCTBIO UM YaCTUYHO (hopMUpyeMas TaHHOW TUCHUILUIMHON) cpopMHUpOBaHa HE HUKE, YEM
Ha IIPOABUHYTOM YPOBHE.

OueHka «yJOBJIETBOPUTEIbHO» BBICTABISAETCS CTYAEHTY, Y KOTOpPOro Kaxaas
KOMIETEHIH (ITOJHOCThIO WIIM YaCTUYHO (opMHpYyeMasi JaHHOW JUCHUIUIMHON) chopMHUpOBaHa
HE HIKE, YeM Ha TIOPOTOBOM YpPOBHE.

OreHka «HEYIOBJIETBOPUTEIBLHO» BBICTABISAETCA CTYICHTY, Y KOTOPOro XOTs Obl O/HA
KOMIIETEHIH (ITOJHOCThIO WIIM YaCTUYHO (hopMHpYyeMasi JaHHOW JUCHUIUIMHON) chopMHUpOBaHa
HUXKE, YEM Ha ITOPOTOBOM YPOBHE.

OneHka «3adeT» BBICTABISIETCS CTYIEHTY, y KOTOPOrO KaxJas KOMIIETEHLHUS
(TIOJIHOCTBIO MJIM YaCTUYHO (opMHUpyeMasi JAHHOM TUCHMIUIMHON) chOpMUpOBaHA HE HIKE, YeM
Ha TIOPOTOBOM YpPOBHE.

OreHKa «HE3aYTEHOY» BBICTABIISACTCS CTYJCHTY, Y KOTOPOTrO XOTsl Obl 0JlHA KOMIETEHIUS
(TTOJTHOCTBIO WJIM YACTUYHO (popMUpyeMasi JaHHOW AUCIUIUTHHON) chopMupoBaHa HUXKE, YEM Ha
IIOPOTOBOM YPOBHE.



Hpuio:xenne Ne2 k padodeil mporpaMmme JUCUMIIIIMHBI
«MammHHOoe 00y4yeHmne»

MeToauyeckue yKa3aHusi JAJisl CTY/IEeHTOB 110 OCBOEHH IO TUCIIHIIIMHBI

Ha peanu3zanuio mpoekTa CTYACHTHI JCIATCS Ha KOMaHIbI 110 1-4 yenoBeka. B komane
CTY/ZICHTBl CaMH{ PEIIAlOT KaK paclpeeiuTh 3aJadl MEeXIy ydacTHukamu. [Ipu peanmzamuu
MPOEKTa Tepel CTYJCHTaMH OJHOBPEMEHHO BCTAaeT Ps 3aj1ad: HaWTH 0a3y JaHHBIX IS
Kinaccupukanuu, pazodparbes ¢ (opmarom 0a3bl M METOJAAMH BBIYHCICHUS YHCIOBBIX
MPU3HAKOB, MPHAyMaTh WJIH BbIOpAaTh alrOpUTM JUIss KiIacCH(UKAIUMH, PEaln30BaTh BBIBOI
pe3yIbTaTOB M OLEHUTh KayecTBO paboThl. [l opranuzanuu 3¢ (HeKTHBHONW KOMaHIHOW pabOoThI
HaJI TIPOCKTOM HEOOXOJAUMO HCII0JIb30BaTh CUCTEMbI KOHTPOJISI BEPCUH U, HAIPUMED, HHTEPHET-
cepsuc Bitbucket (https://bitbucket.org), npemocrapsromuii cepBepHOS XPAHUIMIIE HCXOTHBIX

KOJIOB.

Y4eOHO0-MeTOAMYECKOE 00ecIedeHre CAMOCTOSATEeIbHOM PadoThl CTYACHTOB 110 M CHHUILIHHE

s camocTosATenbHOW pabOThl OCOOEHHO PEKOMEHAYETCSl HCIOJIb30BaTh Y4EOHYIO
JUTEpaTypy, yKazaHHyIo B pazaese Ne 7 qaHHoM paboueil mporpamMmsl.

Taoke mis mompbopa ydeOHOH JNHUTEpaTypbhl PEKOMEHAYETCS HCIIOJB30BaTh MIMPOKHNA
CIIEKTP MHTEPHET-PECYPCOB:

1. DnekTpoHHO-OMONIMOTEYHAsE cHcTeMa «YHUBEpCUTETCKas OubOnmoTreka online»
(www.biblioclub.ru ) - smextponnas OubmHOTeKa, oOecrmevyMBarOlias IOCTYN K Hambouee
BOCTPEOOBAHHBIM MaTepUaIaM-IIEPBOMCTOYHUKAM, Y4YeOHOH, HaydyHOM M XYHOXKECTBEHHOU
JIUTeparype BeAYIIUX U31aTelbCTB (*perucTpanus B 3IEKTPOHHONH OHMOIMOTEKEe — TOIBKO B CETH
yHuBepcutera. [locne perucrpanmuu pabora ¢ CHCTEMOW BO3MOXKHA € JTFOOOH TOYKH JOCTYyIa B
Internet.).

2. Jlns caMoCTOSITeNsHOTO MmoA0opa ymreparypbl B Oubmmoreke Spl'Y pexkomenmyeTcs
UCIOJIb30BATh!

1. JImuneni  xabuuer (http:/lib.uniyar.ac.ru/opac/bk_login.php) maer Bo3MOXHOCTBH
nosydeHust on-line goctymna K CUCKY BBIAAHHOW B aBTOMAaTU3UPOBAHHOM PEXKUME JIUTEPATypBhI,
MIPOCMOTpa U KOMUPOBAHUS 3JIEKTPOHHBIX BEPCUM W3/1aHUN COTPYIHUKOB YHUBEpcUTETa (yued. u
METO/. TOCOOUs, TEKCTHI JIeKIMH U T.1.) g paboTsl B «JInuHOM KaOuHETE» HEOOXOIUMO 3alTH
Ha cailT Hayunoit Oubmuotexu SApl'Y c moboil Touku, uMmeromeit noctyn B Internet, B myHKT
MEHIO «DJIEKTPOHHBIM KaTaJlor»; MPONUTH MPOLEAYypYy aBTOPU3AILMH, BHIOPAB BKIAAKY
«ABTOpH3ALUA», U 3aMIOJIHUTDH IIPEJICTABICHHBIE M0JI1 HHPOPMAIIH.

2. DNeKTpOHHAas 6ubnuoreka yueOHBIX MaTepUajoB Apl'y

(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) coxepxxut 6osnee 2500 moiHBIX
TEKCTOB Y4E€OHBIX UM Yy4yeOHO-METOJUYECKUX MaTepHajioB IO OCHOBHBIM HM3y4aeMbIM
JUCHUIUIMHAM, W3JaHHBIX B yHHUBepcutTeTe. J[locTym B ceTu yHHBepcuTeTa, MO0 IO
JIOTHHY/TIapOoJIIo.

3. DiekTpoHHAS KapTOTeKa «KHUT0006€CTICUeHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpsiBaer yueOHbIN (poHA
HayyHOM Oubnuoreku SApl'Y, mnpemocTtaBiser omnepaTUBHYIO HHPOPMAIMIO O COCTOSHUU
KHUT000ECTIeYeHHOCTH TUCIIUIIIIMH OCHOBHOM U JIONIOJHUTEIBHOM JIUTEPaTypoH, a TaKkKe UK
JUCHUIUIMH U CIIeHUaNbHOCTEH. DieKTpoHHas kapToTeka «KHUroo0ecrne4yeHHOCTh» JOCTYIHA B
CeTH yHUBepcuTeTa u uepe3 JInunelii kabuHeT.
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