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1. HEJTH OCBOEHHUS AUCHHATLTAHBI

1.1 O3HEIKOMJ'IBHHB CTYJEHTORB C TEOPETHYCCKHUMH OCHOBAMH H OCHOBHBIMH TIPHHLKUNAMY MAIIMHHOTO O0YYEeHHS — a HMEHHO, C

2. TPEBOBAHHS K PE3VJIbTATAM OCBOEHUS AUCHHITIUHBI

HK-2:cnocobuocTsio CaAMOCTOATENLHO 0CYIIeCTRIATE TIOCTAHOBKY 32449H CTATHCTHYECKOr0 anATH3a H OLCHUBAHMS B H3GpaHHOi
NPEAMETHO#H 06.1aCTH, BBIGOP M NpHMeHenHe CTATHCTHECKOr0 MHCTPYMeHTapHs | HIPOrpaMMHBIX cpencTs

B pesyinTare ocBoennst AHCUHTIHHBI 00y YAIIMICS A0 KeH:

3HaTh:

COBPEMEHHEIE 3a1a4i, METOARI U MOIE/IH aHalu3a JAaHHBIX;
COBpPEMEHHEIE METOIBI NPHKIaOHON 1 MaTEMaTH4YeCKOH CTaTHCTUKH.

YMmers:

TPUMEHATE A/IFOPHTMEI MALTHHHOTO 00yuenns s 06paboTku JIAHHBIX;

HCTIONE30BATH COBPEMEHHOE IPOrpaMMHOe oecrederye H HOBBIC METO/IB] PUKIIA/IHOH U MaTemaTHYeCKok CTATUCTHKH IJIs aHAH3a
JIAHHBIX,

Buagers:
METOMUKAMHU U HHCTPYMEHTapHeM JyIs pelLueHus NpaKTHYECKHX 3a71a4 ¢ HCIONb30BAHHEM METOL0B MALIMHHOIO o0yyenus;
COBPEMEHHOM METOMHKOM MaUIMHHOIO o0yueHHsa g 00paboTky 1 aHamM3a JaHHBIX

3. CTPYKTYPA U COJIEPIKAHUE AUCHMIITHHLI

Kon Haumenosanue pasnenos u tem /BU 3aHaTHS/ Cemectp / | Yacos | Kommeren- Jlurepatypa
Kvpe LIHH
Pasgen 1. Beenenue g mammnnnoe obyuenne
1.1 Tema "Beenenue s MamuHHOE obyuenue". 8 2 MK-2TIK-3 |11.1J11.2 113
[ocTanoBku ocHOBHEIX Kmaccos 34134 B MalUMHHOM 00YYeHHH. JI1.4 J11.5712.1
Obyuenue ¢ yunrenem (supervised learning): perpeccus u N2.2712.3

knaccubukanns; odyuenne 6e3 yuutens (unsupervised learning):
K/IaCTEpH3ALKA, CHIKEHHE Pa3MEPHOCTH; semi-supervised learning,
PEKOMEHNIATENBHEIE CHCTEMBI, 06paBoTka TEKCTOR: TEMATHYECKOE
MOAC/TUPOBAHHKE, NOCTPOSHHE aHHOTALMI, H3BJIeYeHHe OTBETOB Ha
BONPOCEL, MALIHHHBLA MepeBo; obpaboTka u30Gpakenuii:
Nopoxienne, npeobpasoBaHue; 00yuenue NpencTarneqHmit; odyyenne ¢
NoLkpennenneM. [Tpumepst 3anau. Bunpl nannmx: CTPYKTYpPHpPOBaHHBIE
TabJIHLBL, TEKCTEL, H300pakeHns, 3BYK, nord. [Ipusnaku. /Jlex/

1.2 Tema "Craructiueckue onenkn u NpPOBEpKa THroTes", 8 2 NK-2TIK-3 [J11.1J11.2 711.3
OcHOBHBIE TOHATHSA MaTEMaTHYECKOH CTATHCTHKM: CTATHCTHYECKHE JI1.4 J11.5J12.1
OLEHKH (TOYeYHBIe 1 HHTEPRaILHEIE), MX CBOMHCTEA, TIPOBEPKA THIIOTE3, JI2.2 J12.3
/Jlex/

1.3 Tema "Beegenue B MammHHOE o0yuenue", 8 2 NK-2 ITK-3 [J11.1 J11.2 711.3
IlocTaHoRKH OCHOBHEBIX KiTaccor 3azad B MALIHHHOM 00Yy4eHHH, JI1.4 J11.5712.1
ObyueHne ¢ yunrenem (supervised learning): perpeccus u JI122 123

Knaccuhukaunsg; oGyueHue 6e3 yuutens (unsupervised learning):
KNacTepH3als, CHIKEHHE Pa3sMEepHOCTH, semi-supervised learning,
PEROMEHLATENBLHBIC CHCTEMBI, 06patoTKa TeKCTOoR: TEMATHYECKOE
MOZIETUPOBAHNE, TOCTPOCHHE aHHOTALMI, H3BNCYeHHe OTBETOB Ha
BOTIPOCEI, MAIIHHHBIH nepeBox; oGpaboTka H300paKeHHii;
lopokaeHwe, npeoGpasoBatue; 06yyenue NPEACTaB/eHHH; obyueHue ¢
MoARpennenteM. Ilpumepel 3anay. Bune: manHex: CTPYKTYPHpPOBaHHEIe
Tab/HLIBL, TEKCTSI, H300paKEHU, 3BYK, JIOTH. [Mpu3maku.(C
HCIOMb30BAHUEM A3BIKA MPOTrPAMMHPOBAHKS Python uI10 MS Office)
/TTa6/
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1.4

Tema "Crarucriyeckue ouenky u TPOBEPKa rumnoTes”,
OCHOBHBIE IOHATHA MaTeMaTHYECKOH CTaTHCTHKH: CTATHCTHYECKHE
OLEHKH (TOYCYHEIE U HHTEPBANLHEIE), X CBOMCTRA, npoBepka
runotes.(C HCMONL30BaHKEM A36TKA nporpaMMmupoeanus Python wu 10
MS Office) /JTa6/

JIT.1J11.2 711.3
J1.4 J11.5]12.1
J22723

1.5

Tema "Beenenue B MamuHHoe o0yuenue",

IToCTaHOBKH OCHOBHEIX KIIaCCOB 3a1ay B MAIIHHHOM 00yueHHH,
O6yuenne ¢ yautenem (supervised learning): perpeccus u
K1accHuKalms; o6yueHne Gea yuutens (unsupervised learning):
KIIACTEPH3aLKA, CHHKEHHE Pa3MEPHOCTH, semi-supervised learning,
PEKOMEH/IATENLHBIE CHCTEMBI, 06PaGoTKA TeKCToR: TEMaTHYECKOe
MOIENHPOBAHKE, IOCTPOCHHE AHHOTALME, M3RTEYCHHe OTBETOB Ha
BOTIPOCEL, MAIUMHHEIN NepeBox; 06padoTka u300pakenuit: nopoxnenue,
npeobpasoBarue; 06yucHue Npencrasnennii; o0yuenne ¢
NoAxpenneHuem. Ipumeps! 3amau. Bungsl naHusx: CTPYKTYPHPOBaHHEIe
TabNMHLIEL, TEKCTI, H300paKeHHs, 3BYK, 10TH. [pusnaxu. /Cp/

JI.1J11.2 711.3
JI1.4 J11.5J12.1
J122712.3

1.6

Tema "CraricTuueckue onenky u NpoBepKa rumores”.
OcHoBHEIE OHATHS MaTEMaTHYECKOH CTATUCTHKY: CTATHCTHYECKHE
OLIEHKH (TOYEe4HBIe H HHTEPBANbHEIE), HX CEOMHCTRA, MPOBEPKA THIOTES.
/Cp/

J1.1J11.2 J11.3
JI1.4 JT11.5712.1
JI2.2J12.3

Pazgen 2. MTuneiinpie MO/IeJTH

2.1

Tema "Maumnunoe oGyuenue kax MaTeMaTHYeckoe MONeNMpoBaHHe",
Cratuctuueckue Mogeny. Teoperuko-seposTHOCTHAS MocTanorka
3aliaqu 00yyeHus ¢ yuntenem. MusuMuzaLms OokuaaeMoi oumbku. No
free lunch theorem. Ipumep: 3agaua PErpeccHH, MHHHMH3ALHS
KBanpata OTKIIOHeHHs. Perpeccronnas bynxuns: yenosHoe
Matoxkunanue. Jlnnelnas perpeccus u meton k OnusKaimx coceneii,
Tepeobyuenue u HenooOyyenye. Pasnokenye omubky ua mym,
CMeLlenHe H pasbpoc. [Mpokstie pasMepHocTH. MeToas! oneHuBanus
obobmaromedt cniocoGrocTH, Kpocc-Banunaums. /Jlex/

JI.1J11.2 J11.3
JI1.4 J11.5J12.1
J2.2712.3

2.2

Tema «BBenenue B muneiiHbe MOZENH U 3a7a4a perpeccum.
I'panuenTHEN! criyck, MeTozs! OHEHHBaHMA rpaguenta. OyHKLHH
noreps. MeTpuku kayectra perpeccun. Jlunetinas perpeccus, merox
HAHMEHBIIHX KBAPAaTOB H MaKCHMU3AIIHs npaenononodus. Teopema
lFaycca—Mapxkosa. SIubIi BHI PCILEHHA B METOJIE HAUMEHBILIHX
KBanparor. KoBapuauuonuas Matpula s koadiunnenTos,
[pakruueckue cooGpaskenus: yro JACNaTh C KATEropHaIbHBIMH
JaHHBIMH? BEMMHCIUTENbHES COODpakKeHus: ToYHoe pelenue vs
TPalUEeHTHEL cryck. Perynapusauus. /TTex/

JI1.1J11.2 J11.3
J1.4J11.5712.1
22723

23

Tema "Mawunnoe o6yyenue kax MaTEMaTHYECKOe MOJe/IUPORaHHE",
Craricruueckue Monenm, TeopeTHko-BeposaTHOCTHAS NoCTaHOBKA
3a1a9H 00YUEHHS ¢ yUMTENeM. MuHuMu3aLHS OHIaeMO OWHGKY, No
free lunch theorem. [Ipumep: 3anaua perpeccuy, MHHHMH3aIHs
KBanpara OTKIoHeH . Perpeccnonnas dyHkuus: YCIIOBHOE
MaToxianue. Jlnnelinas perpeccus u metox k Bimaiiiux coceneit,
IepeoByuenne u HenooGyuenne. Pasnoxenue omubky ua mym,
CMELIeHHe u pa3Gpoc. [TpokIsTHe pasMepHOCTH. MeTons! ouenuBanus
obobmwaromel cnocoGHocTy, Kpocc-panunanus.(C HCIons30Banrem
A3bIKa Nporpammuposanni Python u [10 MS Office) /J1a6/

JI1.1J11.2 711.3
JI1.4J11.5712.1
JI2.2712.3

24

Tema «BBenenve B 1HHelHHbIE MOZLETH H 3a71aud perpeccHu.
I'pasnentHeiii criyck, MeToas! otennsanms rpagueHTa. OyHKIMH
noTeps. MeTpuku kadectsa perpeccun. Jlnueiinas perpeccus, Metox
HAWMEHBIIMX KBAPATOB H MAKCHMM3AIHA npasnononobus. Teopema
laycca—Mapkosa. SIBHBIH Buy PCLICHHS B METONE HAMMEHBIIHX
KBaApaTos. KosapualimonHas Marpuua mis ko3 dumentos.
INpaktuueckue cooBpakenus: uro JENATh C KaTEropHanbHLIMH
NaHHBIMH? BEIYHCIHTE IbHEBIE CO00pazKkeHHA: TOUHOE peleHHe Vs
TPANHEHTHRIH cryck. Perymapusaums.(C ucnonpsosanuen A3bIKA
fiporpammiposanus Python u I1O MS Office) /JTa6/

JIL.1 J11.2 J11.3
JI1.4 J11.5712.1
J22712.3
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2.5

Tema "Maurinnoe o0yueHHe kak MaTeMaTHYeckoe MozenupoBanue",
Cratucrrueckie momen. TeopeTtnko-BeposTHOCTHAS MOCTaHOBKa
3ama4u o0yueHns ¢ yauTenem. MHHIMH3ANMS OxUnaemol ourubku, No
free lunch theorem. [Ipumep: zamaua PErPeccUH, MUHMMU3AIHY
KBaApaTa OTKIIOHEHHS. PerpeccHonHas bynxuus: yenosnoe
MaToxunanue. JluHeitnas perpeccus u Meton k Grmkalimux cocenei,
[Tepeobyuenue u Hen000yuenue. Pasnosenne owubky na urym,
CMELEeHHe H pasdpoc. [TpoxnaTue Pa3sMEPHOCTH. MeToas! oleHnBanHs
oGobmaromei CocoOHOCTH, kpocec-panunanms. /Cp/

J1.1 1.2 7113
J1.4 11,5721
227123

26

Tema «Breznenwue B nuneiinpe MOIE/IH 1 33]1a4a perpeccHiny,
I'paxuenTHEIi ciyck, MeTomsi OLCHUBAHHA TpanuenTa. DyHKuuH
noreps. MeTpuku kauectsa perpeccun. JlureitHas perpeccus, METo
HAHMCHBLIMX KBAJPATOB M MaKCHMH3ALHA npasrononotus. Teopema
laycca—Mapkosa. Seusiii BH]l PELLIEHHS B METOMIE HAMMEHBLIMX
KBanparoe. Kosapuanuonnag MaTpuia ms ko3 uLrenToB,
[TpakTuyeckue coobpamenns: uro AenaThk C KaTeropHambEHEIMK
NaHHBIMH? BEMucHTeNBHbIE COOBpakeHHs: TouHoe pemene vs
TpamueHTHEI ciyck. Perynapuzamus. /Cp/

J1.1J112 J11.3
JI1.4 J11.5712.1
J2.2712.3

Pasgen 3. lpusuaxosbre npeacTaB/IeH s

3.1

Tema "JTuneiinsre MOJENH U 3anaga Knaccupukanum",

3anauu Knaccuuxanmu. Ob1uas nocradoska, 0-1 omubka.
Baitecorckmif Kiaccuuxarop. Jluueiinsie METOMBL 1A KitaccuguKkaLuy,
Jloructuyeckas Perpeccus, MakCHMH3aLHs npasononodus, kpoce-
SHTponus. /Jlex/

JL.1J11.2 113
JI1.4 J11.5012.1
JI2.2712.3

32

Tema "Beibop u onenka Mozenel, paboTa ¢ npusHakamu”,
Kpocc-pamunanms: torkocru (ot60p repemennbIx, nepeobyuyeHue Ha
BATHIANHOHHOE MHOKECTED). OLEHKH OXkHaaeMoii OLUMGKH s
JIMHEHHO# perpeccun: AIC i Apyrue. L1 u L2 peryaspusauus, MeToner
otbopa npu3HaKoB. MeTox raBHex KOMIIOHEHT H singular spectrum
analysis. SInpoBkle MeToLI. Anpa u cnipsmmsoune NIPOCTpPaHCTEa,
METO/IEI MX nocTpoenHs. Oneparuu B CTIPAMITAFOLITHX MPOCTPAaHCTRAX,
Mex/

J1.1J11.2 J11.3
JI1.4 J11.5712.1
J2.2712.3

33

Tema "JInneiineie Momeny i sanaqa Knaccuukanmu",

3anauu knaccuukanuyu. Obias nocranoska. 0-1 ommfka,
Baitecosckmii Knaccuukarop. JInaeknse METOLBI Ans Knaccubukaim,
Jloructuueckas perpeccus, MAKCHMH3AUNA NPaBAOTION06HS, Kpoce-
3HTponns.(C HCMONB30BaHUEM A3BTKa nporpammuposanus Python u [10
MS Office) /JTa6/

JIL.1J1.2 J11.3
JI1.4 J11.57112.1
J12.2712.3

34

Tema "Briop u ouenka Monesnei, pabota ¢ npusHakamu”,
Kpoce-pamunanus: Tonkoctu (ot6op TIEPEMEHHBIX, NiepeodyyeHue ya
BaHIALIHOHHOE MHOeCTBO). OLEHKH 0KHIaeMOii OLIHOKH [
JIHHEHHOH perpeccuu: AIC u Apyrue. L1 u L2 perynapusauus. Mertonp
or6opa npH3HakoB. MeTox raBHEIX KOMIIOHEHT U singular spectrum
analysis. SInpossie MeToRL. ‘lnpa ¥ cipamasomme MPOCTPAHCTRa,
METOIEI X rocTpoenus. Onepanuy s CTPAMITAFOLIX MpoCTpaHCTBaX.(C
HCTIOML30BAHHEM A3BIKA POTPAMMHPOBAHHS Python u [10 MS Office)
/J1ad/

J1.1J11.2 111.3
JI1.4 J11.5712.1
J122 7123

3.5

Tema "JIuneiinsie Moxenu u sanaua Kraccuukanuy”,

3anauu knaccudmkanmn. Obmas nocraHoeka. 0-1 ommubka,
Battecorckuit Knaccugpnkarop. Jnneiinee Metomr AN Knaccuukamy,
Jloructuteckas perpeccus, MAKCHMH3ALHA NPaBaOMON06HS, Kpoce-
sHTponHi. /Cp/

JI1.1J11.2 J11.3
J1.4 J11.5712.1
J2.2712.3

3.6

Tema "Bri6op 1 onenka Mofentedt, pabora ¢ npusHakamu”,
Kpoce-panunanmms: tonkocru (oTGop HEPEMEHHBIX, NepecdyyeHue ya
BalliIallHOHHOE MHO3€eCTBO). OLUEHKH 0KMIaeMOii OLUHOKM [1s
JIHHeHHOH perpeccuu: AIC u Apyrue. L1 u L2 perynapusamus. Merone!
0Tbopa npu3HaKoB. MeTon riaBHeX KoMIonenT u singular spectrum
analysis. SIapossie MeTomBL. Snpa v cipamnsroune NPOCTPaHCTBa,
METOZBI MX MOCTPOEHHA. Onepawuu B CHOPAMITAIOIIHX NPOCTPAHCTBRAX.
/Cp/

J1.1711.2 113
JI1.4 J11.5712.1
J122 7123

Paspen 4. Pemuaromue AepeBBS H KOMIOO3HUMH
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4.1 Tema "Iepesss u ancambn'. NK-2TIK-3 [711.1 711.2 J11.3
Orpannyenns nunelinbIx MeTonon (mpumep: XOR). Pemraronpre JI1.4 J11.5J12.1
nepeBpd. CART. Ancam6mm, Byrerpen. Barrunr. Cryuaiineii nec. /JTex/ JI22J12.3

4.2 Tema "Bycrunr" NK-2TIK-3 [JI1.1 112 711.3
AdaBoost, rpanuentaerii 6yctunr. XGBoost. /Jlex/ JI1.4 J11.5712.1

J2.2J12.3

43 Tema "Ilepesss u ancamony", NK-2TIK-3 [J11.1 7112 11.3
OrpaHuyenus muneiinpix METOZIOB (rpumMep: XOR). Pemaromue JI1.4 J11.5012.1
nepeses. CART. Ancam6u, Byrerpen. Barrumr, Ciyuaiingrit mec.(C J12.2 J12.3
HCITOTB30BAHHEM A3BIKA lporpaMmMuposanus Python u [10 MS Office)

[TTab/

44 Tema "Bycrunr" NK-2TIK-3 [J11.1 112 711.3
AdaBoost, rpagrenTHsi Oycrunr, XGBoost.(C uenonssopanuen A3BIKA JI1.4 J11.5712.1
fiporpammuposanus Python u 10O MS Office) /J1a6/ J12.2J12.3

4.5 Tema "epesss u ancambn’, NK-2TIK-3 [J11.1 11.2 J11.3
Orpaunyenns nmureiinbix METONOB (mpumep: XOR). Pewaromme JI1.4 J11.5712.1
hepeeba. CART. Axcam6u, Byretpen. Barruar., Cryuaiiuerif nec. /Cp/ J22J12.3

4.6 Tema "Byctunur" MK-2TIK-3 |JI1.1 J11.2 711.3
AdaBoost, rpanuenTHpii 6ycrrar. XGBoost, /Cp/ JI1.4 J11.5J12.1

122123
Pasnen 5. Hefiponnsre cern

5.1 Tema "I[Tpuznakossie TIPEACTABNEHHUS [UISl THCKPETHBIX BXOMHBIX NK-2TIK-3 [J11.1 J11.2 J11.3
JaHHBIX", JI1.4 J11.5712.1
[Mpakrugeckue coodpaskenus. Konuposanue KaTeropHanbHbIX JaHHBIX, JI2.2J12.3
Hponymennsie 3nauenms. O6paBoTka Tekctop: bag of words, tf-idf,

BCKTOPHEIE aMOenuHTH, /Tek/

5.2 Tema "Brenenue B Hedpocern". NK-2TIK-3 [J11.1 11.2 113
Hefiponneie cetu: o6uas apxutektypa. Peanusanus XOR ¢ nomomsio JI.4 J11.5712.1
TPEX nepcentpoHoB. Teopema o6 YHHBEPCANbHOMH aNmnpoKkcHMAaImHy, J12.2J12.3
MHorocioiinsle cery. Ob6patHoe PacnpocTpaHeHHe OIMHOKH.

Croxactuueckuit rpanienTHEL cryck. [IpoGnemer: satyxaroniue 1
BSPBIBAIOMHECH TPAZMEHTHI, HEBBITYKIIOCT (yHKIIH OTEps,
Mlex/

53 Tema "Coepemennsie HelipoceTesble ApPXHTEKTYphI" NK-2TIK-3 [J11.1 J11.2 J11.3
HefiporHele cern g obpaboTke H306pazkenuii, ©uneTpel. CBepTouHbBIE JI1.4 J11.5712.1
cnou. Hefponnsle cetu u oby4eHue npencTasaeHmii. ObpaboTka J2.2J12.3
Noc/e/ioBaTenbHOCTEH. Pekyppenturie HeHpOHHEIe ceTH. /Jlek/

54 Tema "IMpusnakoskre TMPEACTABIEHHS ANl AMCKPETHBIX EXOMHEBIX NK-2TIK-3 [711.1 J11.2 711 3
JaHHBIX". JI1.4 J11.5712.1
[pakTHyeckue coobpaskenns. Konuposauue KaTeropHabHbIX JaHHBIX, JI2.2712.3
Iponymennrie sHagenns, Obpabotka Texcrop: bag of words, tf-idf,

BEKTOPHBIS SMOemUMHTH.(C MCTIONE30BaHHeM A3bIKa
nporpamMmupoBanns Python u [TO MS Office) /J1a6/

5.5 Tema "Beenenne B HelpoceTn", NK-2 TIK-3 [J11.1 J11.2 J11.3
Hefiponneie ceti: o6mas apxuTexkTypa. Peammzauus XOR ¢ MOMOLIBIO JI1.4 J11.5J12.1
TPEX mepcentponos. Teopema 06 YHHBEPCAIBHOM aNIpokcHMalmy, JI2.2J12.3
MHorocnoiiueie cetu. ObpatHoe PacnpocTpaHeHue OIHOKH,

Croxacruaeckuii FpanuenTHsIil cnyck. [TpoGnempr: 3aTyXarwlue |
B3PBIBAIONIHECS I'PaIHEHTRI, HEBBITYKIOCT byuxunn noTeps.(C
HCTIONIB30BAHHEM S3BIKA NporpamMmmuporanns Python u 10 MS Office)
/Tlad/
5.6 Tema "CoBpemennble Helpoceressie apXUTEKTYpEI" TNK-2TIK-3 [J11.1 J11.2 J11.3

Hefiponnsie cetu B 06patotke u300paxeHuii, QUABTPBI. Ceeprounsie
cnou. Heliponssie cetu u 06yyenue npezactaenenuii. O6padoTka
NOCnenoBaTenbHOCTE . PexyppenTHeie HeliponHsle cety. (C
HCMONB30BaHHUEM A3BIKA nporpaMMmuporanus Python u [TO MS Office)

/ITa6/

J1.4 J11.5712.1

J122712.3
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57 Tema "Ipu3HaKoBbIe NpeaCTABIEHM 11a JHCKPETHEIX BXOIHBIX 8 10 J1.1J11.2 11.3
JaHHBIX", JI1.4 J11.5J12.1
TpakTuyeckue coobpaxkeHus. Konuporauue kateropuanbueix nanxsix, 22723
Tponywennrie sHavenna. O6paboTka TekcToB: bag of words, tf-idf,

BEKTOpPHBIE sMOeuHTH, /Cp/

5.8 Tema "Beenenue B Helipocern". 8 10 J1.1J11.2 J11.3
Helponnsie cetn: o6imas apXuTeKTypa. Peanusamus XOR ¢ nomomsio JI11.4 J11.5J12.1
TpEX nepcentporos. Teopema o6 YHHBEpCaNbHOH alnpokcHMaluH, J122J12.3
MHorocnolinete cern. Obpartoe pacnpocTpaHeHHe OMUOKH.

CToxacTHYeCKHH rpamHeHTHEIH ciyck. Iponemst: 3atyxarouue 1
B3PRIBAOIHECH TPAHEHTEL, HEBBIIYKIOCTE (DYHKLUU noreps. /Cp/

3.9 Tema "CoBpemeHHsle HeifpoceTerkle apXHTEKTYpEI" 8 10 JIL.1 112 J11.3
Heiipousie cet B oGpabotke u3o6paxeHnit. OUILTpEL. Creprounsle JI1.4 J11.5J12.1
cnou. HefipoHHEIe ceTd u 06yyenue npencraenennii. O6paGotka J2.2112.3
TocenoBaTeNbHOCTEH. PexyppeHTHble HelpoHHbIE ceTH. /Cp/

Pasnen 6. Knacrepusauus u metonn: CHHIKEHHS Pa3MepPHOCTH

6.1 Tema "Knactepuzamms”, 8 2 JI1.1 J11.2 J11.3
K-means. EM-anroputm. Ipyrue meTomns KJTaCTepH3aLIHH: JI1.4 J11.5712.1
Hepapxuieckas knacrepusauus, DBSCAN, Affinity Propagation. /JTex/ J12.2712.3

6.2 Tema "Crmxenne pasmepHocTu". 8 2 JI1.1J11.2 1.3
SVD-paznosxenne. MeTon rIaBHbIX KOMMOHEHT. t-SNE, UMAP /Jlex/ JI1.4 J11.5J12.1

JI2.2712.3

6.3 Tema "Knacrepuzanms". 8 2 JI1.1J11.2 11.3
K-means. EM-anropurm. [Ipyrie metos! KIMacTepH3aliMu: JI1.4 J11.5712.1
Hepapxuueckad knactepusauus, DBSCAN, Affinity Propagation.(C J12.2712.3
HCTIOJIb30BAHHEM A3BIKA IPOTpaMMHpoBanus Python u [10 MS Office)

/T1ab/

6.4 Tema "CHiskeHue pasmepHocTH", 8 2 JL1J11.2 113
SVD-pasnokenne. MeTOM MIaBHBIX KOMIIOHEHT. t-SNE, UMAP(C JI1.4 111.5712.1
HCNOMTE30BaHHEM A3bIKA MpOrpaMMupoBadus Python u IT0 MS Office) J2.2712.3
/T1a6/

6.5 Tema "Knacrepuzarus”. 8 8 J1.1J11.21M1.3
K-means. EM-anropurm. Jpyrie metons: K/IaCTepH3aLHu: JI1.4 J11.5712.1
Hepapxuyeckas knactepusauns, DBSCAN, Affinity Propagation. /Cp/ J12.2 723

6.6 Tema "Cumkenne pasmeprocTu”, 8 6 JI1.1J11.2711.3
SVD-pasnosieHne. MeTon raBHBIX KOMIOHEHT, t-SNE, UMAP /Cp/ JI1.4 M .5012.1

JI2.2 712.3

6.7 /Dx3amen/ 8 36 J1.1711.2 M3

JI1.4 J11.5712.1
JI2.2712.3
4. ©°OH/I OHEHOYHbIX CPEACTB
CTpyKTypa M comepskanue hOHIA OMEHOUHDIX CPEACTB [T NPOBEACHHS TEKYIIEH M MPOMEXKy TOYHOH aTTeCTALMH NPEACTABIEHEI B
Hpunosxenun | k paGoueii NporpaMme NHCIHTUIHHEL
5. YYHEBHO-METOJAWYECKOE U HH®OPMALIMOHHOE OBECNEYEHUE JUCHUTIIHHE]
S.1. OcnosHas nuTepartypa
ABTOpBI, COCTABUTENH 3arnasue WspatenscTro, rog Konuu-so
JL.1 |AfiBazau C. A, Ipuknanuas cratuctika 1 0cHOBEI SKOHOMeTpukH:  |M.: KOHWUTH, 1998 41
Mxurapsu B. C. Yueb. nocobue
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ABTOpE, 3arnasue Hanatenserso, rog Konny-po
J1.2 |Mecreukuit JT. M. Maremaruueckue MetTons! pacrosnasanms Mocksa: HurepHet- http://biblioclub.ru/index. php?
o6pa3sos: Kype Nekuui: Kype mexuuit YHuBepcuTer page=book&id=234163
Hudopmaunonnerx HEOTrpaHHYEHHEIH AOCTYT st
Texxomoruit (MHTYMUT), 3aperuCTPHPOBAHHEIX
2008 N0B30BaTeneH
J1.3 |A#isazsn, C. A., TIpaKkTHKYM 10 MHOTOMEPHBIM CTATHCTHICCKIM Mocksa: Erpaszuiickuit http://www.iprbookshop.r
Mxwurapsn, B. C., MmeTonam: yyeGHoe nocodue OTKPBITBIH HHCTHTYT, u/10803 .html HeorpanmnueHupIi
3exun, B. A. MOCKOBCKHiL JOCTYI AT 3apPerHCTPHPOBAHHEIX
FOC}'HHPCTECHHBH‘;‘I NonR30BaATENCH
YHHBEPCHTET SKOHOMMKH,
CTATHCTHKH H
HHOopMaTHkH, 2003
JI1.4 |AnexceesaT. B., HuopMamoRHbie aHATMTHYECKHE CHETOMEL: Mocksa: MockoBckuii http://www.iprbookshop.r
Amupunn 10. B, JTuk | VueBuuk ¢uHaHcORO- u/17015.html HEeOrpaHU4eHHbIH
B. B., Jlysenxuit M. HPOMBIIINEHHEIE] JOCTYN N9 3apErHCTPUPOBAHHEIX
L. YHHBEPCHTET «CHHEprusy, none3oBaTenc
2013
JIL.5  |Makkunnm, Yac, Python u ananus ganneix Capatos: http://www.iprbookshop.r
CnnHkuHa, A. Hpocpoﬁpaaoaaﬂﬂe, 2019 u/88752.html HeOrpaHUYEeHHEIH
AOCTYII 1T 3apErHCTPHPORBAHHEIX
NoJik30Barenei
5.2. HononHutenpHas JiMTepaTypa
ABTOpBI, 3arnasue H3snatenscrro, rog Konuu-so
2.1 Kypwan "Bonpocs! crarnerukn” https:f/voprstat.elpub.ru/jour/indcx
HEOrPaHHYEHHEIH JOCTYH s
3apErHCTPUPOBAHHBIX
NoNL30BaTeNeH
J12.2 Bsenenue B HelipoHHEE ceTu Mocksa: Hurepuer- http://www.iprbookshop.r
YHuBepcuter /52144 htm! HeorpannuenusIi
I’IHC]JOpMaL[HOHHHX JOCTyI ans 3apPErHCTPUPOBAHHBIX
Texuonoruiit (MHTYHT), nojs30Batenei
2016
J2.3 (Ienynsko B. M. s3Ik nporpamMMupoBaHis BRICOKOrO YpOBHS Poctos-na- http://biblioclub.ru/index. php?
Python: dynxuun, crpyxtyps: nannsix, Hony|Taraupor: Fsxugrii page=book&id=500060
MOTOMHHTENBHLIE MOTYIH: YueGHOe nTocoGHe denepansuerit HEOTPAHUYEHHBIH T0CTYII AT
YHUBepcHTeT, 2017 3'dP“ﬂchP“POB?‘I‘Ij"blx
Monk30BaTeNeit

5.3 llpodeccHonanbHbIe 6a3b1 AAHHBIX K HH(POPMALHOHHBIE CIPABOYHLIE CHCTEMb]

1. Basa nauupix LlentpansHoro 6anka PO http://cbr.ru/hd_base/

2. baser nanueix Pocerara https://gks.ru/databases

3. Lentpanshas 6asa CTaTHCTHIECKMX AaHHDIX https://www.gks.ru/dbscripts/cbsd/dbinet.cgi

4. Ba3s! nannbix Poctoscrara https://rostov.gks.ru/folder/56777, https://rostov.gks.ru/folder/29957

5. Enunas MexpenoMcTBeHHas MHQOPMAIHOHHO-CTATHCTHYECKAS CHCTEME https://www.fedstat.ru/

6. Basa nannex PoccHiickoro MOHHTOPHAT SKOHOMHYECKOrO MOJIOKEHHS W 3MI0POBES HaceneHns HUY BILI3 https://www.hse.ru/rims
p p p

7. Base! nanneix BLIMOM https://weiom.ru/?id=79, https://weiom.ru/?id=1130

8. Koncynerant+

5.4. Ilepeuenn nporpamMmuoro obecneyenns

MS Office

5.5. quﬁﬂo-meronnqemne MaTepHAIBI Qg CTYAEHTOB ¢ OrpaHHYeHHBIMH BO3MOKHOCTAMH 300pOBbSA

IIpu HeobxommmocTn no 3asenenuio 00y4alomerocs ¢ OrpaHHYEHHBIMH BOIMOKHOCTAMI 310pOBEA yueOHO-MeTomuuecKHe MaTepHalb]

B opMe ayamodaiina; B meuarnoi

nevatHoi Qopme. 4 JIHL ¢ HAPYIIEHHAMH ONOPHO-IBUTATE/NBHOTO aNNapata: B OpMe 3MeKTPOHHOTO NOKYMEHTa;

ANanTHPOBAHHEIX K OTPAaHHYCHHAM 30POBbS M BOCHIPHATHA uHhopmauyy. Tna muu ¢ HapYIIEHHAMH 3PEHHS
thopne yBenuueHHsIM wpndTom. Jins mui ¢ HapyIUCHUAMH CllyXa: B pOpMe 31EKTPOHHOTO IOKyMEeHTA; B

B I1e4atHoi dopme.




6. MATEPHATBHO-TEXHHYECKOE OBECIIEUEHUE AUCHHUTLTHHBI (MOAY.JIA)

IToMewenus s NpoBeeHus BCeX BUIOR paboT, TpeyCMOTPEHHBIX Y4eOHEIM TTAHOM, YKOMIUIEKTOBAHBI HEOOXOIMMOI
CHIEUHATA3UPOBAHHON YUEGHOM MeOEMBI0 H TEXHHUECKAMH CPEACTRAMH 00YYeHHS. Hna npoBefeHuMs NEKLHOHHBIX 3aHATUH MCIOMB3YETCA
AEMOHCTpalHoHHOe 06opyfoBanue. JlaGopaTopHble 3aHATH MPOBONSTCS B KOMIILEOTEPHEIX KIlaccax, paboune Mecta B KOTOPEIX
060py0BaHbI HEOGXOMUMBIMH JIHLIEH3MOHHBIME NPOrPAMMHBIMH CPENCTBAMM H BBIXONIOM B MHTEpHeT.

7. METOTHYECKHE YKA3AHHS 4151 OBYYAIOIHXCH 10 OCBOEHHUIO TUCHHAHJIMHbI (MOJYJ1s1)

Mertomauueckue YKazaHHA [0 OCBOEHHIO AUCUMITIUHE] HpEﬂCTaBHGHbl B anJ’[O}KCHHH 2k pa60qeii NporpamMme JUCLUMTTITHHEL.




©®OHJ ONEHOYHBIX CPEJACTB

ITpunosxenue 1

1. Onncanne nokasaTeneii M KPHTePHEB OEHHBAHMNS KOMIeTeHI i Ha
PA3THIHBIX ITANAX HX (OPMAPOBAHHS, ONIHCAHME LIKAN OLEHHBAHNS

1.1 Kpurepuu olleHMBanHs KOMTIETEHIHH

3VH,
COCTaBIAIOLIHE
KOMIETCHLUHIO

Iokazarenu
OLIEHMBAHUA

Kpurepuu oueHupanus

Cpencrea
OLCHHBAHHA

IMK-2 Cnoco6rocTs

CaMOCTOATENEHO OCYIIECTBIATE NOCTAHOBKY 3a/a4H CTATUCTHYECKOIO
aHATH3A U OLCHHBAHUA B H30PAHHOI NpeaMeTHOI o6nacTy, BBIOOp H NpHUMeHEHNE

CTATHCTHYECKOTO HHCTPYMEHTApUs M MPOTPAMMHBIX CPE/CTB

3Hats Dopmynupyer IMonHora, [Konnoksuym
COBpPEMEHHEIC OCHOBHBIE 3aauH, COJIEPIKATENEHOCTE Bonpocsr 1-81)
3a/ia"ii, METOABI H | PaCKPBIBAET CYNIHOCTh | FPAMOTHOCTE OTBETA. [PK3aMeHaUHOH
MOJE/H aHANM3a | METOAOB M Mozeneii HEBIE BOTIPOCEL H|
JAHHBIX AHANIH3A JAHHEBIX ananusa (1-23)
YMeTs npumenaTs Henonsayer IlpasunsHocTs BeiGopa 1 Banauus k
AITOPUTMEI COBpEMEHHOE NPHUMEHEHUS METOJIOB itabopaTopHEIM
MaHHHOrO nporpaMMHoe MAlHHHOrO 00YUeHHs, a pabotam (1-10)
o0yueHHa obecneuenue a TAKKE ANTOPHTMOB A3bIKA  [DK3AMEHALIMOH
00paboTku PCLICHUA 3a14. nporpaMmuposaus Python  [uete Bonpocs! u
JAHHBIX BriGupaer Razanus (24-
NporpaMMHoe B3)
obecneyenue cornacHo
penaemoii 3axaue
Bnanets Hcnonesyer Bnanenue metonamu Bananus k
METOAMKAMH H NpHKIaTHEIE METOJEI PeLICHHA 32124, BEpHas abopaTopHeIM
HHCTPYMEHTapyey | MAIIMHHOTO 00Y4CHHS. | uurepnperauus aGotam (1-10)
NS pelcHus Tpumenser meToas! NOY4EHHBIX PE3YNBTATOB  [DK3aMEHALHOH
MPaKTHYECKHX MAUHUHAOrO 0GyeHHs HEIE BOTIPOCEI H
- UL aHATH32 TAHHBIX. Bananus (24-
uerons3oBanmen | OUEHMBACT M 33)
METO0R topmynupyer BrIBOIB
MalIMHHOTO 110 pesybTaram
06yuerun NPHMEHERUA METOJOB
MaIIHHHOro 00yueHus

INK-3 Cnocobhocts

CaMOCTOATENIEHO OCBAUBATE HOBBIE METOAbI NPHKIAHONK U
MaTEeMaTHYECKOM CTATHCTHKH AU HX HCIMOJB30BAHHA B aHATHTHYECKOIT ﬂmmo._.n

3uars
COBpEMEHHEBIE
METOHBI
NPUKIANHOH 1
MaTeMaTHYECKOH

PackpeiBaer cyurHocTs
COBPEMEHHEIX METOI0B
NPHKNANHON H
MaTeMaTHYECKOH
CTaTUCTHKH

INonHora,
COAEPIKATENEHOCTE H
IPaMOTHOCTH OTBETA,

OMIIOKBHYM
Bonpocsr 1-81)
K3aMEeHaLHOH
HEIE BOTIPOCH! H
ananua (1-23)

CTATHCTHKH
YMets Hcenomssyer [pasuneHoCTS BEIGOpPA M Bananus k
HCMOJTBE30BATE COBpPEMEHHOE NIPHMEHEHHS METOI0B InaGopaTopHEIM
COBPEMEHHOE MpOrpaMMHoOe NPUKIANHON H paGotam (1-10)
nporpaMmHoe obecnieueHue W MaTeMaTH4YeCKoH (Di3aMeHaLMOoN
obecneyenue u PCIUICHHA 3a1a4 aHATH3A | CTATHCTHKH, 4 TAKWKE HEIE BOTIPOCH! M
HOBBIE METOABI JNAaHHBIX AITOPHTMOB A3BIKA Banaxus (24-
NPHKNAIHOM 1 nporpaMMupoBanns Python [33)
MaTeMaTHYECKOH
CTATHCTHKH VTS
aHATH3a JAHHBIX
Bnagers Hcenomsayer Bnanexune metonamu Bananua k
COBPEMEHHOIH NPHKJIATHEIE METOIE! pelieHus 3ana4, BepHas naGopaTopHeIM
METOAHKOI MAIIHHHOTO O0yYeHHs. | HHTepmpeTaLms pabotam (1-10)
MAIIHHHOTO [Ipumenser meToas NOMYYEHHBIX PE3YNLTATOR  [3K3aMeHaLMOH
0byueHHs ans MalKHHOro 06yueHHs HEIE BOTPOCEL U
0BpaboTku u Z7S aHANIH3A JAHHEIX. Bananus (24-
aHanu3a JaHdeiX | OueHuBaer u 33)

(bopmynHpyeT BEIBOIBI

10 pe3ynbTaTam

NPUMEHEHHS METONOB

MaWKUHHOre 00yueHHs

1.2. Illkana oueHHBaHUs

Texywwuii koHTpOnE yenmesaemoct u MPOMEXYTO4HAA ATTECTALHSA OCYILECTBIACTCA B
PaMKax HAKOTIHTE/bHOH GamTbHO-peRTHHTOBOI cHcTeMEl B 100-GannsHol LIKane;

84-100 6amnos (oueHka «OTIIHYHOY)

67-83 Gannos (ouenka «xopomon)

50-66 6annos (oueHka «YJOBIETBOPHTENEHON)

0-49 6annos (ouenka «HEY/OBJICTBOPHTENLHON)

2. THOBBIE KOHTPOIbLHLIE 3 AHMS HIIH HHBbIE MATEPHAJbI, Heo0X0AHMBbIE
AN OUEHKH 3HAHMH, YMeHHii, HABLIKOB H (unn) onbiTa DeATeJLHOCTH,
XAPAKTEPH3YIOWMX 3TANBI (FOPMHPOBAHASA KOMIETCHIINI B npouecce
OCBOEHHHA 00pa30BaTe/1LHOI NPOrpaMMBI

W5N=G=M:=o==r—m BONPOCHI H 3aJaHHSA

1. Yenoeus M npemmocsuiku dopMupoBanms  mammHHOrO o0y4eHHs  Kak
CaMOCTOATENBHON HayYHON JUCMIIIMHEL,

2. OCHOBHEIC TEPMUHBI H NOHATHS MANTHHHOTO o0yueHHs.

3. Mecro  maumunoro ofyuenus CpelH IpYrdX IHCUMIUIMH (aHANM3 JAHHBIX,
MATEMATHECKas CTATHCTHKA, Gasbl JaHKbIX, Ga3bt 3HAHMI ¥ 1p.).

4, Knaccet 3anay, pemaemeie MeTonamMu Mamnaroro o0yueHHs.

5. 3anaun Kraccu(HKAUMA JAHHBIX - NOCTaHOBKH 3a[la4H, NPHMEDPBI NPAKTHYECKHX
NPHIOIKEHHH,
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6. Jlunelinpie Meronsl KlaccHHKaUMM W perpeccHH: (yyHKNHOHANEI KauecTea,
METO/IbI HACTPOHKH, 0COOEHHOCTH NPHMEHEHH.

7. Meron onopHsx BekTOpoOB Kak nHEElHBI knaccupukaTop - KoHuenTyansHas
CX€Ma H YHCJIEHHBIE AJITOPUTMBL

8. Peaynsauns MeTtona onopHeIX sexTopos B 3apaue KIACCH)HKAIIMH B Crydae
JHHEHHOH pa3ienuMoCTH KIaccos.

9. Peanmusanua Meropa omoprpix BEKTOPOB B 3ajade KIACCH(MKALMK B ciydae

THHENHOH Hepa3HeNMMOCTH KITaccos,

10. Meron wHammeHbHX KBAJIpaTOB M €ro NpHMEHEHME /A BOCCTAHOBJIICHHA
perpeccun.

11.  Tlapamerpuueckue u HENAapaMETPHIECKHE METOAb! BOCCTAHOBIEHHS PErPecCHH

12. Merpuku kadectsa anropurm perpeccuu M KnaccuHkanum.

13.  Ouenupanue kauecrsa anroput™oB. OTnokennas BBIOODKA, €¢ HEeJOCTATKH.
OueHKa NONHOrO CKOJB3AEr0 KOHTPONS. Kpocc-panunauus. Leave-one-out.

14.  Nlepesrs pemennii. Merons! NOCTpOCHHA NepepbeB. M perynapusanus,

15.  Komnosuumu anropurmos. Pasnoxense omuGic Ha CMeweHne 1 pasbpoc.

16.  Cnyuaitusiii nec, ero ocoGennocTH.

17.  T'panmentHsii GycTur, ero ocofeHHocTH NpH  HCIONB30BaHHM [EPEBEEB B
Ka4eCTBe GasoBBIX ANrOPHTMOB.

18.  Heiiponnste cetn. Merox 00paTHOr0 pacnpocTpaHeHHs OmMHGOK. Caéprounsie
CETH.

19.  OcHoBuble HzeH HCmONB3OBANMS HCKYCCTBEHHBIX HEHpDOHHBIX ceTeli B 3amagax
MAUIHHHOrO 00y4eHus,

20. Peammsaums  HMCKyCCTREHHBIX HEHDOHHBIX ceTell muA  pemenus  3amay
KraccHukanum.

21.  Peamusaums HCKycCTBEHHBIX HEHPOHHBIX  ceTelt  mys pelreHus  3amaq
pacnosHasanus o6pasos.

22, Tlonstue o6yuenus cetn. IIpumepst.

23.  Knacrepusaums. Anroputm K-Means.

24.  Tlycrs mepeMenHbie x, u x, H3MEPEHEI Ha YeThIpex obsexrax A, B, C u D:

OOBEKTHI A B C D
x, 5 -1 1 -3
X, 3 1 2 -2

Heobxoaumo knaccudmuuposars oGbeKTs! Ha ZBE rPYNNLI METOZOM k-cpenHux.

25.  Tlpoananusupyiite cessp MCKIY 1NOonoM paboTHHKA M XapakTepoM Tpyda B
CE30HHBIX OTPACIAX:

UHCNeHHOCTE 3aHATHIX B OTpaciax
Ion

Ce3oHHBIX He cesonnupx Bceero
MyzkuHHBI 187 265 452
JKeHuHEB 307 272 579
Bceero 494 537 1031

26.  OuenuTe 3HAYHMOCTH pasTHuMii IBYX DBIHKOB COBITa ObITOBON TexHmkw. Ha
NEpPBOM phIHKe (4HCsi0 HabNoACHHH — 5) cpeHmii ypoBeHs HeHs! peanusanuu cocrasmi 5
THIC. pY6., & SKCIEPTHAA OLIEHKA KauecTBa obcnyxusanus — 3,4 Ganna; Ha BTOPOM DHIHKE
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(uncno naGmonenmii — 7) cooTeercrBeHHO T THIC py6. u 4,3 Ganna. O6senunennas

KOBAapHAIIHOHHAA MaTPHLIA HMEET BUIL; muﬁ 9,3 o.uJ.
0,26 2,0
27.  Iea skcnepra Ipoparkuposany 10 NpeAnOMEHHBIX MM MPOEKTOB MO CTEMCHH
adpexrusnoctu: Xi=(1; 2; 4; 6; 7; 3;5;8,9;10), Xo=(2;3; 1;4: 6: 5, 9; 7; 8; 10). Ouenure
CICIICHD COTIIACOBAHHOCTH MHEHMH KCTIEPTOB, BEIMHCIMB PAaHIOBEIE K03 hHIHEHTE
koppemsuuu Cnupmena n Kennanna.
37 6 9

28. Ezamao»hummmmoumnwmmmx xuuma:xuumq,hﬁzoqo?i
pq A

8
— (3} _ (5 11 .
=6 ) X, = g HEI= i 4 BorancinTe mmHeiHyI0 AHCKpUMHHAHTHYIO (ynxnmo.

Knaccugmuupyiire nabmoznenme x, = AM d :

29. Mo namubiM 06 mMmopTe ToBapos 20-tu crpau 3a 2000-2002r. [OCTpOeHa
ClefyIomas IeH0rpaMma;

A S—— i
Trse Dvagram b 23 Caser
Vi d's mahd

Chy- bk |Manhwtt ) detances

e i

Ha ocrose anannsa nengorpammer KIacCH(uuppoBats crpans! misn K=5,

30. Komnauus me ocymectsiser HHBECTHLHOHHBIX BIOXEHWH B LeHHbIe Oymard c
fucnepcueii roxosoi noxommoctn Gonee uem 0,04, Briopka 13 52 uabmogzenuii no
aKTHBY A NOKa3aia, CTO BEIGOPOYHas AHCIICPCHSA ee IoXOHOCTH paBHa 0,045, BeacHurs,
AOILy CTHMBI JI LN IAHHOH KOMIIAHHH HHBECTHIMOHHEIC BIOYKEHHS B AKTHB A Ha YpoBHE
3HaunMocTw 0,05.
31.  Jina xoBapHaLMOHHOM MAaTpPULIEB! TPEX MNEPEMEHHBIX TIOCTPOliTe aKTOpHYIO MOJEh
¢ onHEM dakTopom: HaliauTe HArpY3KH (axropa, 3Hauenus oGuwHOCTElH M cnenuduyecKux
JHCIEPCHIA:

1 0,4 09
E=104 1 0,7

09 0,7 1 .

32. Tlo Tabnume AMCHEPCHOHHOTO aHaTM3a HalTH 3HaueHHe ko3ddHIMEeHTA

NETEpMHHALNH M CACNATH BBIBOX O CTATHCTHYECKOH 3HAYMMOCTH YPaBHEHHA PErpeccHy.
JucnepcroHusIit anamus
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& Ss - . w%é:%sv Bonpoce! nas KOJUIOKBHYMA
Perpeccus 2 119183 595915 12,62 0,00445389 1. OcHoBHsIE MOHATHS TCOPHH MAUMHHOIO 00YyYEHHsT.
Ocrarok 17 80276 472,21 2. 3apava o6yuenns no MpeLeaeHTaM.
Hroro 19 199459 3. OGuexts! H npusHakH. OTBETE M THITL! 3agay.
4. Monens anroputMoB 1 MeTox obyuenus. Itan ofyuenus u 3Tan NpHMEHEHHS.
0.76 0.42 5. DyHKUMOHAN KayecTsa, TIpumepsr. DMuupHueckuii puck. IMepeoGyuenne, ero
’ ? BO3MOJCHBIC IPHYHHBI H CIIOCOGE €10 MHHHMH3ALMUH,
33.  To mssectnoii Matpuue (akTopHeIX Harpysok | 0,45 0,21 BOCIpOH3BENTE 6. Ceenenye 3anauu 00yueHns K 3aate ONTHMH3ALI, [pumepst,
0,65 0,37 7. O6obmaomasn cnoco6HOCTS. (DopmanuzauuH NoHATHA «06OGILAIOIAN CHOCOGHOCTLY.

0,38 0,19 TpoBnema oSobmarommeii crocoGHoCTH.
8. Dransi pewenns 3anay MamuHHOrO 00y eHH .
9. Tunel 3ana4, npHuKHCIseMbIE K MAUIHHHOMY 00y4eHHIO,
10. Monathe 06yuenus ¢ yuurenem u Ges. IIpumeps! anropur™os. OcobeHuocTy,
11. TTocTanoeka 3agaun knaccupuxaupn. [puamepsr.
12. IocraHoska 3anauu perpeccun. ITpumepsr.
13. ITocTanoBka 3anaun patoxaposanus. Ilpumepe.

MaTPHILY MAPHEIX KOppeNnAumii.

Kpurepuw ouenupannsn: 14. BepoATHOCTHBIH NOAX0 B MAMMHEOM o0yqerun. Hanpnniii Baifecosckuii
Maxkcumanbnoe Kom4ecTBo 6ana0B — 100. Kknaccu(pukarop. OUEHKa ero ONTUMATHHOCTH H BO3MOYKHOCTH NPUMEHEHHS Ha
IK3aMeHAUHOHHBIH Guaer COREPIKMT ABA BONPOCA H OHO 3aJAHHE, MPaKTHKE,
— 84-100 Gammor (ouenka «oTaHY HO») — JaHBl BEpHBIC OTBETH Ha BOTIPOCHI; 15. BO3MOMKHOCTS NPHMEHEHHA OJHHX H TeX e aIrOPHTMOB MAIIHHHONO 06YYeHH s
TPOAEMOHCTPUPOBAHO HATHHHE FYGOKMX HCHEPITBIBAIOMIHX / TBEPABIX H JAOCTATOYHO 3ajia4 pasHeIX TUnos. Ipumeps!.
TIOJTHBIX 3HAHHH, IPAMOTHOE M JIOMMYECKH CTPOJiHOE M3NOKEHHE MaTepHANna MpH OTBETE. 16. OcHosHie anropurme, NpHMEHACMBIC B 321a49aX KNaCCH(HKaLHH.
3azatHe BHINONHEHO B MOMHOM 0GLeMe, BLIGPAHE! BEPHbIE HHCTPYMEHTANLHRIE METOIE! H I7. OctosHIe anropuTMeL, npiMensemsie B 3axauax perpeccuy,
TIPHEMEI PEIIEHHA, NMPOBEACHBI BEPHBIE PACYETHI, CHENaH TIONHBIH, CopepKaTensHEL Mw MM”._M””En H_mmw”..”””__. ”w==anH””M B MHH.HM” Mmuﬁ%ﬂ:ﬂﬂﬁﬂon s pa
BEIBO/ 110 PE3y/ITATAM MPOBENEHHEIX PACYeTOB. . OcHoBHsIE , IPUMEHAEMEIE B natop ;
= 67-83 banna (oueHka «Xopowon) — gamst BEPHBIE OTBETHI HA BONPOCK], HO C OTAENEHEIMH 20. OcroBribie STaNk! pewenrs npakTHYeckoli 3anaun.
TOTPEIIHOCTAME M OWHOKAMY, YBEPEHHO MCMPABIEHHBIMH MOCTe JOTONHATE/IbHEIX 21. OCHOBHBIE NPOGIEMBI HCXOIHBIX JAHHEIX H cnocobbl ux peurenns (Mpormycky, BHGpPoOCEL,
BOTIPOCOB; MPOJEMOHCTPHPOBAHO HANMYHE LAYGOKUX HMCHEpNBIBAIOLX | TBEPABIX H HCCOBMECTHMEIE C A/IFOPHTMOM THIBI IAHHEIX).
4A0CTATOHO MONHBIX 3HAHUIA, TPAMOTHOE H NIOTMYECKH CTPOHHOE H3NOsKeHHE MaTepHana 22. CriocoGst BH3yanusawii nauHELx.
TIpH OTBETE. 3ajaHne BENMONHEHO B MOMHOM OGBEME C HEOOMLMHMH MOTPEIIHOCTAMH, 23. MeTOMS! MUHHMISAUMH HiHCNa NPH3HAKOB. METOA IIaBHBIX KOMIIOHEHT (PCA).
BHIODaHbI BEPHEIE MHCTPYMEHTANLHEIE METOLL 1 TPHEME! PEIICHHA, TIDOBECHE! BEPHBIC 24. Tousue nHTepnpeTHpyeMocTH A/FOPHTMA H NIPHMHHAEMOTO UM PELISHHS 10
PACUCTEI, CHENaH MONHBIH, Comeps;aTenbHbi BEIBOL MO PE3YNBTATAM MPOBEIEHHBIX OTACNEHOMY npeuiefieHty. [Toschsiomue npumeps 3aav.
PACYCTOB, B pAacueTax M BHIBOJAX COAEPHATCH HEIHAYHTE I Hble OLIHOKH. 25. dynkuma noteps. Mnamkue AnMpOKCHMAUHH MOPOroBo GyHKuMH NoTeps,
= 50-66 bamnos (oueHka «yNOBAETROPHTENEHON) — OTBETE! Ha BOMPOCH! YaCTHYHO BEPHSI, OcroHbies I 1 ux 0coGentocT, Ipumepsi.
NPOAEMOHCTPHPOBAHA HEKOTOPAs HETOYHOCTH OTBETOB Ha JOMONHUTENbHEIE H HABOAALLIE 26. Heiiponntte cetn. Crpyktypa cetn.
BONPOCE.  3ajaHHe  BEIONHEHO  YACTHYHO,  uACTMYHOD BHOpAaHBl  BepHble 27. Cxumarowmme neiponnsie cet. Liens. CTpyKTypa u 0c06eHHOCTH.
HHCTPYMEHTAIBHEIE METONB! M NPHEMBI PEMICHHA, MPOBENCHH YACTHYHBE pacuersi, ww W%meﬂﬂw:h.mhwﬂww_“ﬁ“wﬂww:ﬁvum.nm._ TEHCPALNH PH3HAKOB,
M.Mum”wuﬁawwﬁmﬂ__ %%Gm.m_ww‘%w“““wz PORCIICHNLIX  pactieTon ¢ oTaebiEIMA, 30. [lsa momxosa K pean3aLiun MHOFOKTACCOBOMO KI1accHHKaTOpa Ha OCHOBE BHHAPHEIX
= 0-49 Gamnor (oucnka «heynoBseTBOpHTENEHO) - Orpers: Ha BONIPOCH! HE BEpHEI, KnaceH{Hukatopos.

31. CratHcTHYeCKMIt aHANM3A TAHHEIX. IIpumepsl cTatHeTH B ux HHTEpNpeTalms.

32. Ceeznenus 3anayu perpeccuy K 3anaue kiaccudukauuu, Lens. Ocobennocti,

33. 3apaua kraccudukauuu va N nepecexkalomuxca knaccos. [Tpumepsr. Bo3moskHsie
NOAXO/B! K PELICHHIO.

34. MeTtpuueckue METOE! KiaccHHkauun. [HIOTE3a KOMNAKTHOCTH.

35. O606meHHbIH MeTpHUCCKHii Knaccuukarop,

36. Metox 6mkaiiimero cocena u ero oGobwenns. Ocobennocts, MPEHMYINECTBA H
HE0CTaTKH.

37. Meron okua Iapsena.

38. Meto noTeHuUMANEHEIX (yHKUHL,

MPONEMOHCTPHPOBAHA HEYBEPEHHOCTb M HETOMHOCTE OTBETOB Ha JONONHHTENLHEIE U
HABOJALMC BOMPOCEL 3ajiaHME HE BHUTONHEHO WIH BHINOJHEHO YaCTHYHO, YaCTHYHO
BHIOpaHbl HeoGXOaHUMELE MHCTDYMEHTANBHEIE METONEI M NPHEMSI PelieHus, pacuersl He
NPOBEACHE! MITH NPOBEACHBI YACTHYHO, BHIBOJ 10 PE3Y/LTATAM MPOBEJICHHBIX PACuETOB
HE caenad wiu omuboyeH.
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39. ITpumep anropurma HAaCTPOiiKH BeCOB 0OBEKTOB., OcobenHocTH, MpenMymecTsa 1
HEJIOCTATKH,

40. IonaTne otcryna. Tunbl 065eKTOB B 3aBHCHMOCTH OT OTCTYIA.

41. ITonaTye sTanoua. Jpa noaxona i 0TOOpY 3TANOHOB.

42. Mertpuxa. [Tpumepsl. Bapelennas MeTpHka Munkoeckoro, ee ananus,

43. TTonHBIH cKOMB3AMMIA KOHTPOJIb. [Ipodmns koMnakTrocTH, JlorHueckue ANTOPHTMBI

44. TIoHATHA 3aKOHOMEPHOCTH, HH(POPMATHBHOCTH M HHTEPIIPETHPYEMOCTH.

45. OCHOBHEIE BHJIBI 3aKOHOMEpPHOCTEIH,

46. ITpumepst kpuTepues uHpopMaTuBHOCTH. Bo3MONHER HX HEJIOCTATKH,

47. TlpuMep anropuT™a nomcka HH(OPMaTHBHEIX 3aKOHOMEPHOCTE,

48. BunapHoe pewaomee aepeso.

49. Ipumep anropuTma nocTpoeHus GHHapHOTO pemalomero aepesa (ID3). Ero
JOCTOUHCTBA H HEAOCTATKH.

50. O6paboTka NpONycKOB B AAHHBIX Ha CTAMMI 00YHEHHs U HA CTATMH NPHMEHERNA
anropuTMa,

51. TlousTHe peaykumMy pemarowero aepesa.llens. ITpumep anropurma.

52. HeGpesxubie pemaromue nepesss (ODT). Anroputm o6yuenns ODT.

53. BuHapu3aLMs BeIECTBEHHOrO npusHaka. Llens. Cnocofst pas6uenus obnacTu 3uauennii
TpH3Haka Ha 30HeL. TIpuMep anropurma. Juneiinsie MeToms!

54, IToHsTHE ONTHMANBHOH pasgensiometi runepnnockocty. JIuHeiiHo pasaenumere u
JHMHEIHHO Hepasienumele Beibopky. OGoCcHOBaHHe KyCOYHO/IHHeHO# yHKUMK moTeps.

55. Tunel 00beKTOB: nepuepuiineie, onoprsie (rpanvunele H HapYUIHTENH).

56. Jlunelinslii METOX ONOPHEIX BextTopos (linearSVM). Henuneiinoe o6o6menne SYM
(kernelSVM). SAnpa. OcoGennocTy METOMa NIPOBEPKH, ABNAETCA DYHKUMA AAPOM HIH
HeT. KOHCTpYKTHBHBIE METONB! CHHTEa azep.

57. Ilpumepst szep.

58. Merox onopusix BEKTOPOB. [IpenmymecTea 1 HeOCTATKH.

59. Onpenenenne ROC-kpusoii u AUC, XapaxrepucTukuROC-KpHEoii. Odexrunuprit
MTOpHTM BIYHCEHHA AUCH €ro acuMITOTHYECKAA C0KHOCTE, KonnaGoparusnas
¢puneTpaums

60. IocTanoska 3axaum KonTaGopaTHBHON (unsTpawn. Mpumeps 3azay.

61. Onpenenenne KOPPENSIUMOHHBIX M JIATEHTHBIX MoJeeti. CpaBHUTENBHBIT aHANH3
BO3MOXKHOCTH HX IPHMEHEHHA K 3a7auam BigData,

62. KoppenauuonHsie Moaenu. OcoGeHHOCTH, Ipumepsr. [onatye xonomnoro cTapTa.

63. JlatenTHeie Monens. TUIE! TATEHTHEIX moneneit. OcobenrHoctn. O6obwmalomas
CMOCOGHOCTS, METOE! 0TOOPA NPHIHAKOB

64. BHyTpeHHUI M BHELIHMIT KPHTEPHH OLIEHKH Ka4eCTBa 06YUEHHU M0 NpeLeieHTaM,
Ipenmymectsa i HegocTaTKH,

65. Kpocc-nposepka (cross-validation). IMonxas Kpocc-nposepka (CCV). Cxonp3nmuii
koutposis (LOO). Kpoce-nporepxka no k Gnokam, onuuapuas (kfoldCV) u MHOTOKpaTHas
(t*k-foldCV).

66. Kpurepnit HENPOTHBOPEUMBOCTH Mozenu. Liens, npeumymectsa u HEIOCTATKH.

67. Moustne perynsapusauuu, Uens. TTpumepr PerynsapH3aTopoB.

68. 3anaua ot6opa TIPH3HAKOB B JIOTHYECKHX 3aKOHOMEPHOCTAX.

69. 3anaua orGopa npusHakos. ANTOpHTM MomHoOro nepebopa. OcobenHocT,
NPEHMYILECTBA H HEAOCTATKH,

70. 3aaaua orbopa npuU3HaKoB. Anroputvel Add, Del, Add-Del. OcobennocTy,
NMPEHMYIECTBA H HEJOCTATKH.

71. 3ana4a oTopa npu3Hakos, lenetnyecknii anropurym. OcoBeHHOCTH, MpeuMyInecTsa 1
Hepocratki. Komnosuuma knaccudmkaropos

72. Byctuar. OcHoBHas unes. Byemunr nns 6unaproii sanaun Knaccuukaumu,
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73. Tlepeobyuenue npy npuMeHeHHH Gyctunra, OcobenHocTH B CITy4asx TTOCTPOEHHS
KOMGHHALMH [POCTEIX H CIOMKHBIX aNropHTMOB,

74. Cnyuaiiustit nec (random forest). OcoBennoct, NpPEeHMYIIECTBA H HegoCcTaTkH. MeToap!
KJIacTepH3aLHH

75. TlocTanoBKa 3anaun knacrepusaumi. Lenu, HexoppextHocts 3azaun knacTepusaumy,

76. OCHOBHEIE THITE KNACTEPHEIX CTPYKTYP. OCOOEHHOCTH H CXEMATHYHBIX YePTEKH,

77. ANropiT™ BEINENEHUS CBASHBIX KOMIIOHEHT.

78. DyHKUME KAYECTBA KNACTePH3ALMHA

79. Busyanusaups knacTepHeIx CTPYKTYp: AMarpaMMa BIOKEeHHs, JEHApOrpaMuma,

80. EM-anroputwm. Lens.

81. Merox k-cpenunx (k-means)

Kpurepun ouenknu:
Makenmansno kommuecrso Gawos — 40,
CryaenT oTBeuaer Ha weThipe Bonpoca.
MakcHMansHoE KONIMMECTBO GanNoB 3a ouK Bonpoc — 10.
10 6annos, ecni cTyneHT nokasan:
= rnyGokoe 1 NpoyHoe YCBOCHHE MPOrpaMMHOTO Marephuana,
- TOJHEIC, MOCHCAOBATENLHEIC, IPAMOTHBIE H JIOTHYECKH H3/IAraeMbIe OTBETEL,
- TOJNHEIE M [IYGOKHE OTBETH Ha JIOTONHHTENIBHEIE BOTIPOCEL
6-9 6anyioB, €CIH CTYAEHT NoKa3an:
- 3HaHHE MPOrpaMMHOTO MatepHana,
- TPaMOTHOE H3NI0KEHHE MaTepHana, Ge3 CYIIECTBEHHEIX HETOMHOCTEH B OTBETE Ha
BOTIpOC,
~  YMCHHE NpaBHiIbHO PHMEHHUTE TEOPETHYECKHE 3HAHNUA NPH BHIMONHEHHN MPaKTHYECKUX
3ajay,
1-5 6annoe, ecnm cTynenT nokasan:
- YCBOCHHME OCHOBHOTO MaTepHana,
- TIPH OTBETE JONMYCKAIOTCA HETOYHOCTH,
- TIPH OTBETE HEJOCTATOMHO NPABHIBHEE OPMY.IHPOBKH,
- HapylICHHE NOCNENI0BATENFHOCTH B MANOMEHHH NPOTPAMMHOTO Marepuana,
0 Gannos, ecnu cTyment noxasan:
- HE3HAHME MPOTrPaMMHOIO MatepHana,
- TIPH OTBETAX BO3HHKAIOT CYLUECTBEHHBIE OMMUGKH,



3apanus k naGopatopueiv paGoram

3aganne k naGoparopnoit padore 1. Ocnosn aseika Python,
Lens: o3HakoMMTLCA ¢ OCHOBaMM A3BIKA Python, nonyuuts ymenns ans semonnenus

JanbHeHmux naboparopusrx paGor.

3ananus:

*  MBYYHMTh THIH3ALHUIO JAHHEIX,

* HayYHTBCH MONB30BATHCA LMKNAMH «fory» u «while»;

®  paccMoTpeTs «BeTBieHue» B Python;

* OTpaboTaTs 3a1auu C HCMONB30BAHUEM KOHCTPYKLHH «try-excepty;
*  Ppa3obpats (yHKUHH U MPOCTPAHCTEA HMEH.

3apanue K naGopaTtopuoii paGore 2. IlpoBepka cTaTheTHYecKHX rHNOTE3

Lens: nayuntocs npumenats anopurmet Python anis nposepkn cratieTuseckux rumotes,
3anauus:

® TECTH HOPMAJILHOCTH

* KOPPeNsAUHOHHBIE TECTHE,

* NapaMETPHYECKHE CTATHCTHHECKHE IPOBEPKH FHIIOTES;

* HenapaMeTPUIECKHE CTATHCTHHECKHE NPOBEPKH THIOTES,

3axauue x naGoparopuoii pabore 3. Knaccudukauns ganupix
Hent: mayuntoca paGoTate ¢ naHHBIMMH TpH MOMOIH BH3YaNBHBIX MHCTPYMEHTOB M

Pasobpate asbl KMaccH(HKaUMM NpH NoMomH TNOCTPOCHHA NMpOCTeHINero KiaccHduKkaTopa co
CTATHYHBIMH NAPAMETPAMH,

3ananus;

° Hay4YHThCA AHANM3MPOBATH JAHHEIE,

*  CcOPMHPOBATE NOHATHE MATEMATHYECKHX Cpe3os;

° TOXYYHTs YMCHMA B paboTe ¢ BU3YANBHEIMH HHCTPYMEHTAMH;,

* MOCTPOMTE KIACCH(PHKATOP Ha OCHOBE JAHHBIX TIOMY4EHHBIX NPH aHANH3E;
® HayuyHMThCA KanuOpoBaTs HEHpOCETH s nonyyexus 6onee TOYHBIX
OTBETOB,

3amanne k naGoparopuoii pabore 4, Knaccupmrauns merosom "K-0muxaiimmx

coceneii"

Uenb: u3yunts meton npocteimii  Meton KIaCCH(UKALMM  JaHHEIX
«K-Ommxaiimux coceneity u HaYIHTECA NMPOM3BOAUTE OLEHKY AAHHBIX C MOMONIBIO

BH3yaNbHBIX MHCTPYMeHTOB Python.

3ananus:
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® ACTaNbHO pa3o0pare METOA MAIIHHHOrO obyuenns «K-Gmwkaiimmux co-
ceaein;

*  HayuHTLCA paboTath ¢ HH(pOpMamHeil;

*  c(OPMHPOBATH NOHATHE MATEMATHYECKHX Cpe3oB;

*  TIONY4uTh ymMeHHd B paboTe ¢ BH3YaNbHEIMH HHCTPYMEHTaMH;

¢ HayuMThCa KanuOpoBaTh HeiipoceTs s noay4eHus Gojiee TOYHBIX OTBETOB.

3anaune k naGoparopuoii pabore 5. OcunoBel paGoTsi ¢ Pandas.

Lens: Hayuuthca nons3oBartses 6ubnnorekoii Pandas u eé BCTPOCHHBIMH
OOBEKTAMH /1 BH3YAITH3ALMH JaHHBIX B JATACCTAX.

3anamus:

* TOJYYHTb YMEHHUA [0 HCTIONB30BAHUIO GuBnHoTeKY Pandas;

* chopmuposats nousTHa o DataFrame u Series;

*  HAYHYHTLCH CTPOMTH rpadMKH C NOMOLILIO scatter matrix (mMaTpuua pac-
cenBauus) u matplotlib.

3aganue k naGoparopuoii paGore 6. Anamm AaHHBIX ¢ nomMombio Pandas
Llens: nayuutscs monssosatscs 6ubnuorexoii Pandas u e¢ BCTPOCHHBIMH
0GBeKTaMH 114 AHAH32 JAHHEIX B JATACETAX.

3ananus;

*  NONMYYHTHE YMEHHS 1O HCMOAB30BAHUIO GUBNHOTEKH Pandas;

° HAYYHTHCA AHANTH3UPOBATE M 06pabaTeiBaTh HaHHbIE C NOMOIIEI0
Pandas;

® 3aKpenuTh YMEHHs BH3Yyauusaimu B Pandas.

3ananue K sabopaTopHoii paGore 7. Jluneitnas perpeccus
Lens: nonats u wayumrscs MPHMCHATE METOA JIMHEHHON PEerpeccHH B MalIMHHOM

00yueHHH.

3ananus;

®  H3YMHTB MOJIENb JIHHEHHOTrO perpeccopa;

® MPOH3BECTH 0DYYEHHE MOAEIH;

*  PAcCMOTPETH OCOOEHHOCTH JAHHOTO METOAA MAIIHHHOIO 00yueHus,;
°  NPOH3BECTH MPEACKA3aHHE HA OCHOBE CO3JAHHOM MOIEITH.

3apaune x naGoparoproii paGore 8. HJepeBba pemennii.
Llens: MO3MAKOMHTECH C METONOM MAIIMHHOTO 00y4eHus, MOCTPOEHHOM Ha JepeBbAX

PELICHHI, & TaKke HAyYHTD CTPOMTH CaMH JEPEBBA.

3ananus:
*  PaccMOTPETE MOHATHE JePeBa PeleHHIA:
*  PaccMOTPeTs BaPHAHTEI NPUMEHEHHS NAHHOM KnaccHHKanmm;
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*  OOYMHTb MOJE/Ts HA OCHOBE KIIACCOB;

* OTOOpA3HTL NOMOJHUTENBHBIN KNacc Ha MOZeNH NoCMOTpETh
Pe3yJIbTaT;

®  PAacCMOTPETh IUTHOCEI H MMHYCE! JAHHOMN MOIENH.

3apanue k naGopatopnoii paGore 9. Meroz cay4aiinoro Jeeca.

Lens: cjopmuposats nonstre cayuaiitoro Jleca, a TakKe HAYYWTHCA HMCHONB30BATH
JaHHYKO MOJENB JUIS PELEHHs 32y,

3ananus:

°  PaccMOTPETE MOHATHE CIy4aliHOTO eca;

*  PaccMOTPETE MpHMEp Koxa s peLIEHHs NPOCTHIX 3a/1a4;

* HayunTh noaGHpaTh NapaMeTpsl MOZENH JUTA YIYYLIEHHA KAYeCTEa NPOTHO30B MOZENH,

3apanue x naGoparopuoii padore 10. PaGora ¢ OpenCV

Lens: u3yunts ocHOBEl paGotsl ¢ MawUHHEM 3PEHHEM M NOKAa3aTh OCHOBHEIE
aNTOPUTMEI PaboTHI ¢ HUM,

3anauus:

* pasoOpare UMDOPT K NpPOCMOTP H300pakKeHuU,

° pa3obpars kanpupoBanue;

*  HaYYMTBCA H3MEHATH PasMep H306paeHHs;

° HayUHThCA NMEpPeBOpayHBaTh H300paxeHHe;

°  PaccMoTpeTs cnocob npeobpalosanne H30GpakeHus B 4epHo-Genoe;

*  HAy4uThCs paloTaTh €O CrIRKHBAHNEM H PASMBITHEM,

®  H3YYHTb MCTOJ PACTIO3HABAHMS JTHL,

Kpurepuu onenkn.
MakcumaneHo uncao 6anios — 60.
MaxcumansHas ouerka kaxzod JNaGopaTopHoii paboTs — 6 Gamnos.

- 3-6 Gamioe BEICTABNAETCA, ecnu 3a;aua PelICHa MOJHOCTBIO, CAMOCTOATENLHO H
PAUHOHANBHO BBIGPAHBI MHCTPYMEHTEI, B NPEACTABIEHHOM peueHHH 060CHOBAHHO
NOMy4eHbl NPABHNBHLIC OTBETH, MPOBEIEH AHATHI, JaHa TPaMOTHasA HHTEprpeTauns
TOMy4CHHBIX DPE3YNBTATOB, CHENAHBI BEIBOJEI, BOIMOXHBI OTHENBHEIC JIOTHYECKHE M
CTHIHCTHYECKHE OIUOKH.

- 0-2 Gannos BeicTABNAETES, CCMH pelmenve HEBEPHO WJIH OTCYTCTBYET.
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3. MeToauueckue MaTepHabl, ONPCAENA0MHE NPOLCAYPLI OUEHHBAHHA 3HAHMIE, yMeHwuii,
HABBIKOB M (HAH) ONBITA JEATETLHOCTH, XapaKTepu3yIoWKX 3Tansl (opMupoBaHus
KOMNeTeHUH

Ipouenypst oueHHBanus BKmMoOUAlOT B cefa TEKYWHI KOHTPOJIb M MPOMENYTOUHYIO
aTTeCTaUMIO,

Texymnii Konrpoas ycnesaemoct NPOBOJMTCA C HCIONB30BAHHEM OLIEHOYHBIX
CPOACTB, MPE/CTABNEHHBIX B I 2 NAHHOTO MPMIOXKeHWA. PesynsTars TEKYWEro KOHTPOJA
AOBOJATCS 0 CBEAEHHS CTYIEHTOB 10 MPOMENCYTOHHOM aTTECTAINH,

HpomezyTounas arrecranun nposoauTes s (opme sx3amena.

OK3aMEH MPOBOAMTCA N0 PACHCAHHIO NIPOMEIYTOYHOMH ATTECTALMH B IUCHMEHHOM BHE.
OK3aMCHAUMOHNSIH  Guner copepiur 2 TeopeTHueckux Bonpoca. Ilposepka oTseroR u
OGBABICHHE PE3YNETATOR MPOM3BONHTCA B JEHH SK3aMEHA, Pesynetater aTTecTaunu saHocsres B
IKIAMCHALIMOHHYIO BEIOMOCTE H 3aMETHYIO KHHMKY CTYHEHTA. CryneuTsl, He npomenuue
TPOME3YTOUHYIO aTTECTAUMIO N0 TPaduKy CeCCHH, AOMKHE! THKBHAMPOBATS 3400/KEHHOCTD B
YCTaHOBJIEHHOM MOPAKE.



Ipnioxenne 2

METOAUYECKHUE YKA3AHUS I10 OCBOEHHIO TUCIHUILINHBI

Y4aeOHBIM IIaHOM [IPeIyCMOTPEHEI CIEAYIOIINE BU/IBI 3AHSTHIL:

— JICKIUOHHEIE 3aHSATHS,

— MabopaTopHEIC 3aHSTHS,

B xome nexuwonmbIx 3amsTHIL pacCMaTpuBAIOTCA TEOPETHYECKHE BOMPOCH W NIPaKTHYECKHE
UPAMEPLI peATH3alH METOAOB MAaIlHHHOTO o0y4eHus, TaTcs pexoMeHTarH JUISL CaMOCTOSITENTBHOH
PaboThI ¥ TOATOTOBKE K 71a00PaTOPHEIM 3aHSTHAM.

B xone naGoparopHbix 3amsTHiL PA3BUBAKOTCS HABBIKM IIPUMEHEHHS. SKOHOMETPHYECKHX METOJIOB
JUIS PEMICHHMST KOHKPETHBIX 3a1ad.

IIpu moaroroBke x 71ab0PATOPHEIM 3aHATHAM CTYEHT TO/DKEH:

— H3YYHTE PEKOMECHIOBAHHYIO y4eOHYIO THTEPATYPY;

~ IOATOTOBHTE OTBETHI HA BCE BOIIPOCHI 110 H3YYaeMOl TeMe.

B mpomecce moaroroskm x Ta00PATOPHEIM  3aHATHSIM CTYINEHTBI MOTYT BOCIIOIB30BATHCS
KOHCYJIBTALHAMHY IPEIOIaBaATENS,

Bonpocsr, He pacemoTperHsie Ha TekIMOHHEX I 71a00pPaTOPHEIX 3aHATHSIX, JOTIKHEI GLITE H3yYEeHEI
CIYACHTaMH B XOI€ CaMOCTOSTENEHOH paboTEl. CTyHeHT HolnkeH TOTOBATECS K TIPEJCTOSIIEMY
1abOpaTOPHOMY 3aHSTHIO IO BCEM, 0003HAYEHHEIM B paboueit IIpOrpamMMe JTUCLMILTMHBI BOIIPOCAM.

IIpu peamusanuyu pasmuanbX BHIOB yi4eOHO# paboTHl MCIONMB3yIOTCS pasHoOOpasHbie (B T.u.
HHTCPaKTHBHbIC) METOIE! 00YICHNUS, B TaCTHOCTH, HHTCPAKTHBHAS JOCKA JUIS TIOJrOTORBKH 1 IIPOBEIECHUS
JICKITAOHHBIX 3aHATHH. I MOATOTOBKY K 3aHSsTHM, TEKYIIEMY KOHTPOIIIO H IIPOMEXYTOYHOH aTTeCTaliH
CTYACHTBI MOTYT BOCIIOJIB30BATECS 3NIEKTPOHHO-OHOIHOTETHEME cucreMamu. Taxxe ofywarommecs
MOTYT B3ATH Ha JOM HEOOXONMMYIO JIHTEpaTypy Ha aboHEMEHTe YHUBEPCUTETCKOM OMOMHOTEKH wim
BOCITONIE30BATECS YHTANLHBIMA 3aJIAMH.



