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Pabowas nporpamMma guciiunnrHb «OCHOBBI MammuHHOIO 00y4deHus B Data mining» cocraBiieHa
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®enepanun ot 13 asrycra 2020 roma Ne 1006 «OG yrBepxaeHuH (enepabHOTO
rOCYIapCTBEHHOTO 00pa30BaTeNBHOr0 CTaHAApTa BBICIIEr0 OOpasoBaHHs - CHELHAIMTET IIO
cneqranbHocTH 30.05.03 MenununHckas KnOepHeTHKa
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3KOHOMMYECKHX HayK, mpodeccop, 3aBenyromui Kadenapoil MEIHIHHCKON HH)OPMATHKH K
puzuku
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1. Iean ocBoeHUs TUCHUILINHDBI

Lenbto ocBOeHUs! IUCHMIUIMHBI «OCHOBBI MalIMHHOrO oOydeHuss u Data miningy
ABJISIETCS YIUIyOJIEHUE YPOBHS OCBOEHHUSI KOMIETEHLHH 00ydaromerocsi, HeoOXoIMMBIX MpU
aHaiu3e, MPOTHO3MPOBAHMM M MOJAETMPOBAHUU METUIMHCKUX JAHHBIX, JJs pa3paboTKu
MIEPCOHAIIM3UPOBAHHBIX IIJIAHOB JICYECHHsI, ONTHMM3ALUN YIPABICHUYECKUX M KIMHUYECKHX
MPOIECCOB B MEIUIMHCKHX YUYPEXKIEHHUSAX, a Takke I pa3paboTKHM METUIIMHCKUX
MIPUIIOKEHHM.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

HucuunnuHa «OcHOBbI MamMHHOrO oOydeHus W Data mining» OTHOCHUTCS K
oOsi3atenbHOM vacTu broka 1 «JlucuumiuHbl (MOAYNN)» OCHOBHOHM IpodeccCHOHANIbHON
obOpasoBarenbHON mporpammbl 1o crnernuaidbHocTH 30.05.03 Menununackas KuOepHETHKA
(ypoBeHb 00pa30BaHUs CHEIMAIUTET), HATPABIECHHOCTD: LI poBbIe TEXHOIOTUN MEAULIUHBI U
3/paBoOXpaHeHus. Jucuumuinza sBiseTcs: paKyJIbTaTUBHOM.

3. Ilepedyens muIaHNpyeMbIX pe3yJIbTATOB 00yUYeHHS MO JUCIUIIHHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH Pe3yJIbTATAMH 0CBOCHHsI 00pa30BaTeIbHOM NMPOrpaMMblI

KOL[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN KO,Z[ 1 HAMMCHOBAHUC MHAUKATOpA
JOCTHXKCHUA KOMIICTCHIINN

NJI-1 [TIK-4.1. Ucmonb3yeT METOIBI
C€CTCCTBCHHLIX HAYK, CTATUCTUKY U
MHTEJICKTYJIbHBIE METO/Ibl aHAIN3a
JAHHBIX 1T 00pabOTKH pe3yIbTaTOB
MEJIMKO-OMOJIOTHYECKUX UCCIIeIOBAHUIM

nia-4 [1IK-4.4. Brinonuser
KOMIIBIOTEPHYI0O 00paboTKy M aHaIu3
MEIULUHCKAX [JaHHBIX, CUTHWIOB H
n300paXeHUH, MOTy4aeMBbIX OT yCTPOICTB
MEIUIUHCKON 3JEKTPOHUKH C TOMOLIBIO

[TIK-4. Crioco0OeH k opraHu3aiyy | MIPOBEICHUIO
HaYYHBIX HCCIIEIOBAaHUH B 00JIaCTH 3APABOOXPAaHCHHUS

WH(POPMAITMOHHBIX TEXHOJIOTUH "
WHTEJUICKTYaJbHBIX METOJOB  aHalln3a
JTAHHBIX
Kon
HRpkaTopa Pesynbrarer 00ydeHus (MoKazaTenyd OIeHUBAHUS) 0
JOCTUKEHHUS [ICHOYHBIE CPEJICTBA
KOMIICTCHITUU
NA-1 1IK-4.1. 3HaeT OCHOBHBIE AJITOPUTMBI MAIIMHHOTO OOy4deHHs M | CHUTyal[MOHHBIE
MeTo el Data Mining 3agaun
yMeeT HUCHONb30BaTh OubOmuorekn  Python  mns
peau3anuy alropuTMOB MAIIMHHOTO 00yYeHUS
na-4 11K-4.4. 3HAeT OCHOBHBIE METPUKH OICHKH KauecTBa mojeneil | CuTyallmoHHbBIE
MAalIMHHOTO O0YYCHHS 3a/1a4n
yMeeT OIIEHUBATh Ka4eCTBO MOJIEJIEH C HCIIOJIb30BaHUEM
Pa3IUYHBIX METPHUK (HAIpuMep, accuracy, precision,
recall, F1-score).




4. O0beM IMCHUILIMHBI M BUbI y4eOHOH padoThI

Bun yueOHoit paboThI TpynoeMkocTb CCMTSTPH
KonTakTHasi paboTa o6y4yarommxcs ¢ npenojaBareieM: 48 48
Jlexun 12 12
[IpakTHyeckue 3aHsITUs 34 34
CeMuHapbl - -
[IpoMexkyTouHas aTTecTauus: 3a4eT, 2 2
B TOM YHCJIE C/Ia4ya U TPYIITOBbIE KOHCYIIBTAIIUU
CaMocTosiTe/ibHas paboTa: 24 24
B ITIEPHOJT TCOPETHICCKOTO O0yICHHUS 20 20
MOJITOTOBKA K C/Iaye 3a4eTa 4 4
OO0masi Tpya10eMKOCTh: aKaJEMHUYECKUX YacOB 72 72
3a4YETHBIX €IUHUI] 2 2

5. CopepxaHue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jesaM (TeMaM) ¢ YKa3aHHeM
KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

5.1. Conep:xanue pa3ie10B IMCUUILIHHBI

Ilepeuens
KOMIICTEHITUM
No HaumenoBanue paszaena AHHOTUPOBAHHOE COJIEpKAHUE ’
n/n JYCIUIIINHEL pasnena JUCUUIITIUHBL (opmupyembix B
mpotecce
OCBOEHHUS pazjerna
1 [MoaroToBka AaHHBIX AT MarmHHOE 00y4eHHE KaK MPOCKT: IIK-4
aJTOPUTMOB MAIIMHHOTO MOJTyYeHUe TAHHBIX, OOHApYKEHHUE U
00y4eHMS BU3yaJIN3alUsl JaHHBIX, [IOATOTOBKA

JAHHBIX U1 aITOPUTMOB MAIIMHHOTO
o0ydeHus1, BRIOOP MOJIETIH U €€
00y4eHus1, IPeICTaBICHNUE PEILICHHUS,
3amyCcK, HaOIIOACHUE U
COTIPOBOXK/ICHUE CHCTEMBI.

2 Knaccudukarms OO0y4eHne TBOUIHOTO T11K-4
kimaccudukaropa. [lokazarenn
MIPOM3BOAUTEIHHOCTH: MaTpHILIA
HETOYHOCTEH, TOYHOCTh U MOJHOTA,
kpuBas ROC.

MHoroknaccoBasi Kitaccu(pHKausi.
AnHanu3 omuooK.

3 OO0yuenne Monenei Jluneitnas perpeccus. ['paqueHTHBIM IIK-4
cnyck. IlonmHoMuanbHas perpeccusi.
KpuBsie 00yueHus.
PerynspuszoBanHble THMHENHHBIE
MoOJIeNu: rpeOHeBast perpeccusi, 1acco-
perpeccus. Jloructudeckas perpeccus:
OLICHMBAaHUE BEPOSATHOCTEH, 0OyueHHe
1 GYHKIUS U30EPKEK, TPaHNIIbI

peuieHui.
4 Metoab1 ONOPHBIX Jluneiinas xknaccudukamus SVM. T1IK-4
BEKTOPOB Henunelinas xinaccudukanmys:

MOJIMHOMHAIBHOE PO, T00aBIICHHE
MIPU3HAKOB OJIM30CTH, FAYCCOBO SAPO
RBF. Perpeccust SVM.




JepeBbs npuHITUSL
peleHui

OOyueHne U BU3yalln3alus JepeBa

porHo30B. OTIcHUBaHUE
BEpOATHOCTEH KIaccoB. ANTOPUTM
o0yuenust CART. ['unepnapameTpsl
peryisipusauuu. Perpeccus.
HeycToiunBoCTS.

NpUHATHA pelieHuil. BeipabaTriBanue

TIK-4

Amncam0iieBoe 00y4eHue u
Clly4aiiHbIe J1eca

KnaccugukaTopsl ¢ roJIOCOBaHUEM:

B Scikit-Learn, orieHka Ha
HEHUCTOJIb3yEeMbIX 00pa3Iax.
Mertoabl citydaiiHBIX Y4acTKOB U
CIIy4allHBIX TIOJIPOCTPAHCTB.
CrrydaifHbIE Jieca: 3HAUNMOCTh
IIPU3HAKOB. ByCTHHT: TpagueHTHbIN
Oyctuar. CTeKUHT.

OSITHHT U BCTaBKa, OSITHHI U BCTaBKa

TIK-4

5.2. TemaTnyecknii J1aH JeKIHUH

No
n/m

HaumenoBanue paznena
IOUCLMIIJIMHBI

AKTUBHEBIE
TemaTuka IeKIun (hopMbI
obydeHmsS*

TpynoemkocTs
(akameMHYECKHX
JacoB)

IToaroroBka JaHHBIX
JUTSL aITOPUTMOB
MAalIHHHOTO O0YYeHHS

JI.1 OcHOBEI JIb
MAaIIMHHOTO
oOydenus u Data
mining Ay aHajan3a
JIAHHBIX KaK MPOEKT

2

Knaccudpukaums

J1.2 Tlpumenenue JIb
METO/IOB
KJIaccU(UKAIINH B
MEIUIIUHCKOM
KHOCpHETHKE

OOyuenune Moeneit

JI.3 MeToapl JIF
0o0ydeHus: MoJieNieH B
MCIULMHCKOM
KHOCpHETHKE

Meroabl OIOPHBIX
BEKTOPOB

JI.4 Metongbl JIF
OTIOPHBIX BEKTOPOB
(SVM) B
MEIHAITAHCKOM
KHOEpHETHKE

JepeBbs npUHATHS
peuieHuit

JL.5 JlepeBps JIb
MIPUHATHUS PEUICHUN B
MEIULUHCKON
KHOEpHETHKE

AnHcam0iieBoe
o0OydJeHue " CITyJaifHbIe
aeca

J1.6 AncambneBoe JIb
oOydeHue u
cly4JaifHble Jieca B
MEIUIIUHCKOM
KHOCpHETHKE

HUTOTI'O:

12




5.3. TemaTn4eckuii IVIAaH NPAKTHYECKUX 3AHATHH

AKTUBHBI Tpynoem-
HaumeHnoBanue e hopMBI Dopmbl KOCTh
Ne asmena Tematiia npakTH4ECKHX o0yueHUs TEKYIIETro (axamemu
n/a p 3aHATHHN y y
JVCITUTUTAHBI KOHTPOJIS YEeCKHX
4acoB)
1 [13.1 Ouuctka u AC peuierue 4
ITonroroBka
pexoopadoTKa CUMYAYUOHHBIX
JAHHBIX IS
MEIUIUHCKUAX JaHHBIX 3a0au
aNrOPUTMOB
2 [13.2 Co3pnanue u ananusz | AC peuierue 4
MALLHHHOTo MIPU3HAKOB IS CUMYAYUOHHBIX
o0yueHus p A yay
MEJIUIMHCKUAX JAHHBIX 3a0au
3 [13.3 Peanuzanus u AC peuieHue 4
OIICHKa MOJIeTIei CUMYAYUOHHBIX
Kiraccuduxkarus KJTacCH(pUKaITAN JJIs 3a0ayu
JMarHOCTHKH
3a00s1eBaHUi
4 [13.4 O6yuenune mogemun | AC peuienue 4
JUTS TIpEICKa3aHusl CUMYAYUOHHBIX
Obyuenue 3a00JeBaHu 3a0au
5 Mozenen I13.5 Obyuenue mogenun | AC peuierue 4
JUTS TIPOTHO3UPOBAHUS CUMYAYUOHHBIX
MEJUITMHCKHUX PAacX0JI0B 3a0ay
6 MeTtonas! I13.6 Ilpumenenne SVM | AC peuterue 4
OTIOPHBIX JUTSI KITACCU(UKAITUN CUMYAYUOHHBIX
BEKTOPOB MEIMIMHCKHAX TAHHBIX 3a0ay
7 Tlepesba [13.7 [Ipumenenue AC peuieHue 4
P JIEPEBLEB PELLICHUHN JUIS CUTYAYUOHHBIX
MIPUHSTHUS
N JINATHOCTHUKH 3a0ay
peteHni .
3a00JIeBaHHIA
8 I13.8 Ilpumenenue AC peuterue 4
aHCaMOJIEBBIX METOAOB CUMYAYUOHHBIX
JUTSL YITy9IIeHAS 3a0ay
TOYHOCTH
AHcambrnieBoe
KJaccupuKauu
obydcHME 1
cnvaaiinne geca | -MCAMLHMHCKIX IaHHbIX
9 M I13.9 [Ipumenenne AC BbINOIHEHUE 4
CITy4aiHBIX JIECOB AJIS KOHMPOTbHOU
JIUarHOCTHKH pabomvi
3a00seBaHu
HUTOT'O: 36
5.4. CamocrosiTesqibHas padora:
Bunsr TpynoeMkocTb
Ne | HammeHnoBaHme pasnena . DOopMBI TEKYLIETO
CaMOCTOSATEIHHON (axameMuIecKIX
n/m JICTIMTLITAHBI * KOHTPOJIA
paboThI 94acoB)
1 [MoaroroBka naHHBIX Paboma c pewenue 3
IUTSL aITOPUTMOB JIeKYUOHHBIM CUMYaYUOHHBIX 3a0ay
MAIIMHHOTO OOYUYEHHS | Mamepuaiom
2 Knaccudukarus Paboma c yuebnoii | pewenue 3
Jumepamypou CUMYAYUOHHBIX 3a0ay
3 OO0yuenne mojenent Paboma c yuebnoii | pewenue 3
Jumepamypou CUMYAYUOHHBIX 3a0aY




No | HaunmeHoBaHue pazzena Buner " DopMBbI TEKYIIETO Tpynoemxocth
i [ —— CaMOCTOSTEIbHON KOHTpOIA (axameMuIecKx
paboTsr* 4acoB)
4 MeToapl OTIOPHBIX Paboma c yuebnou | pewenue 3
BEKTOPOB aumepamypou CUMYAYUOHHBIX 3a0aY
5 JepeBbs NpUHATHS Iloozomosxka k peuterue 3
perreHuit KOHMPOIbHOLU CUMYAYUOHHBIX 3a0aY
pabome
6 AHcambIeBoe Iloozomosxka k peuterue 5
oOydeHue " CIyJailHble | coaue 3auema CUMYAYUOHHBIX 3a0aY
jeca
Iloozomoska k 4
coaue 3auema
HNTOI'O: 24
6. MeToanuyeckue yKkazaHus /151 00yYAIOLIUXCH M0 OCBOCHHUIO U CIUTIIMHbI

Jljis ycremHoro OCBOEHHUS y4eOHOW AHUCUHUIUIMHBI O0y4arouiemycs peKOMEHIYyeTcs
HOCEIIaTh JIEKIIMOHHBIE U MPAKTUYECKHE 3aHATUS B COOTBETCTBUU C pacIMCAHUEM Yy4eOHbBIX
3aHSTHUN, CBOEBPEMEHHO U B TIOJTHOM 00bEME BBIIIOJIHATH 3a/1aHUS TEKYLIET0 KOHTPOJISL, IPOUTH
IIPOMEXYTOUHYIO aTTECTALUIO.

IloaroroBka x JeKIMIM

JlekMM MO JUCUMIUIMHE HPOBOJATCS B TPAJAULIMOHHOM M HMHTEPAaKTUBHOU (opme ¢
UCIIOJIb30BaHUEM TEXHMUYECKUX CPEJICTB 00ydeHus. Bo Bpems jekiuil CTyIeHTy HE00X01UMO
BECTH KOHCHEKT JIEKLMH, CTPYKTypa U OOBEM KOTOPOIO ONPEAESIeTCs CaMOCTOSATENBHO.
OcHoBolf (OpMUPOBaHHS KOHCIEKTa SBISIFOTCS ayAHo, BHAEOMAaTepUaibl, MPE3CHTALUU
JIEKTOpa 10 TeMaTHKeE JIEKLINH, a TAKXKe PEKOMEH/I0OBaHHas yueOHast JIMTepaTypa, pecypchl CeTH
«VHTEpHET» U/WIU HOPMATUBHBIE IOKYMEHTBHI.

[ToaroroBka K MpakTUYECKUM 3aHATUSAM U BBIIIOJIHEHNE IPAKTUUECKUX 3aHATUI

[IpakTuueckue 3aHATHS IPOBOJSATCS C UCIIOIb30BAaHUEM aKTUBHBIX (popm oOyuenus. [Ipu
HNOJArOTOBKE K IPAKTUYECKUM 3aHATHAM HEOOXOJUMO  BBINOJIHATH  3aJaHusl  JUis
caMoCTOsITeNIbHOW paboThl. B mporpaMme AMCHUIUIMHBI TMPETYCMOTPEHBI MEPOTIPHSITHS
TEKyIIEro KOHTPOJSA [UIsl TPOBEPKHM OCBOEHHUS pPa3felioB JUCHMIUIMHBL B paMKax
CaMOCTOSATENbHOW pa®oThl. KOHTPONb BBINIOTHEHUS 3aJaHWid Ha TMPAKTHYECKUX 3aHATHUSIX
OCYILECTBIISIETCS ¢ TOMOILBIO MEPONIPUATUN TEKYILIIETO KOHTPOJIS.

Pexomennarmu o padore ¢ TUTEpaTypoit

B nporpamMe IMCHMIIMHBI MpPEACTAaBIEH CHHCOK JIUTEpaTypbl U PECypcoB CETH

«MHTEpHET», HEOOXOAMMBIX JJISi OCBOCHUS IUCIUTLTHHBI.
PexomeHganmu no NoAroToBKe K TEKYLEMY KOHTPOJIIO

C 1enpl0 KOHTPOJIE OCBOEHUS JUCUUIUIMHBI B TEMAaTUYECKOM IUIAHE 3aHATUI
IPeIyCMOTPEHbl KOHTPOJIbHBIE MEPOIPUATHUS, KOTOpBIE COCTABISAIOT CPEACTBA TEKYILEro
KOHTposiss. B paOouell mnporpamMmme JOUCHUIUIMHBI TEKYUIMH KOHTPOJb IPEACTaBIEH
CUTYallMOHHBIMH 3a/la4aMu.

PexoMeHamuu no noaroToBKe K NpoOMEXKyTOUHOM aTTecTaluu

IIpomexxyTouHast arTecTalys MO JUCLMILIMHE NMPOBOAMTCA B (opme 3auera. 3ayer

BKJTIOUAET B ce0s1: cobece10BaHNe TI0 KOHTPOIBHBIM BOTIPOCAM.

7.  OueHoOYHbIe MATEPHAJIBI

OneHouyHble MaTepuajabl MO JUCLHUIUIMHE JAJIs HPOBEJACHHUS TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH M IMPOMEXYTOUYHOM aTTecTaluy OOydYaroLIMXCs BKJIIOYAIOT B ce0sl IpUMEpHI
oueHouHsIx cpenacts (Ilpunoxkenne A k paboueil mporpamme AMCHUIUIMHBI), MPOLEAYPY U
KPUTEPHUH OLIEHUBAHMUSL.



8. Ilepedyens yueOHOI JIuTepaTypsbl H pecypcos ceTn « AHTepHeT», HE00XOAUMBIX J1JIs1
O0CBOCHMUSA JUCHUITIMHBI
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1. AbnynaeBa, 3. M. MHdopmanmoHHble KOMIBIOTEpHBIE CHUCTEMBI B MEIUIMHE U
31paBooXpaHeHun : Yd4eb.-meron. mocobue / 3. U. A6mynaeBa, A. JI. IImarko; M-Bo
3napaBooxpanenus Poc. ®enepauuu, ®I'BOY BO Ces.-3anm. roc. men. yH-T um. U. W
MeunukoBa, Kad. men. unpopmaruku u pusuku. - CII6. : Uzn-so C3IMY um. U. U.
MeunnkoBa, 2017. - 43 c. : puc. - (Meaununckoe odpazoBanue). - budnuorp.: c. 43 (11 Hass.).
https://sdo.szgmu.ru/pluginfile.php/178023/mod_resource/content/1/ A6mynmaeBa 3. MU.,
HImatko A. JI. HHopManmuoHHBIE KOMIBIOTEPHBIE CHCTEMBI B MEAUIUHE U
3apaBooxpaneHun.pdf

2. AbnynaeBa, 3. 1. Meauuunckas unpopmaruka [Teker] : yueOHoe mocodue : [B 2 u.] /
3. U. Abnynaesa, JI. ®. Kypbanbaesa. TeopeTnueckre OCHOBBI METUIIMHCKOW HH(MOPMATHKH.
— Camnkr-IlerepOypr : U3a-Bo [Tonutexnuueckoro yn-ta, 2018-, 2018. — 190 c. : ui., Tadun..;

ISBN 978-5-7422-6240-4. - peKUM JOCTyTa:
https://rusneb.ru/catalog/000199 000009 009794428/
3. Meauuunckas uaopmaruka : yueOnuk / T. B. 3apyOuna, b. A. Kobpunckuii, C. C.

benonocos [u np.]; pea. T. B. 3apyOuna, b. A. Ko6punckuii. - M. : [DOTAP-Menua, 2018. -
507 c. : uB. wi., Tabn. - Tepmunoin. cimoBaps: ¢. 490-491.- bubmmorp.: c. 500-501.- IIpeam.
yka3.: ¢. 502-507. - ISBN 978-5-9704-4573-0.

4. [IpuHtunbel  GYHKIMOHUPOBAHUS HMHTEIUICKTYaTbHONM CHCTEMBI JUHAMHUYECKOTO
KOHTpOJIs (DaKTOPOB pHCKa U (HOopMHUPOBAHUS pEKOMEHAAINN TI0 310poBbecOepexennio / b. A.
Ko6punckuii, A. C. KagsikoB, M. I'. [Tonrasckas [u np.] // Ilpodriaktudeckas MmeauiHa. -
2019. - T. 22, Ne 5. - C. 78-84. - bubmmorp.: 26 Haz.Pecypcbl uHpopmannoHHO-
TEJIEKOMMYHUKAMOHHOU ceTH « HTepHeT»:

9. l'[epellem, I/IH(l)OpMaIII/IOHHbIX TeXHOJIOFHﬁ, HCIIOJB3YEMBIX IJII OCBOCHMA
AUCHUILIMHDBI, BKJIIOYasd NepeYceHb MPOrpaMMHOIroO OﬁeCl'le'—IeHI/Iﬂ, I[pO(l)eCCI/IOHa.TIbeIX
0a3 JAHHBbIX U I/lH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

9.1. IlepeyeHb NMpOrpaMMHOro olecredeHusi, MCIOJIb3yeMOro MPH OCYLIECTBJIEHHH
o0pa3oBaTeIbHOIO mpouecca (IUYEH3UOHHOEe U  C60DOOHO  pACnHPOCMpPAHAEMOe
npozpammnoe obecneyenue, 8 MOM HUCle OMeUecCmEeHHO20 NPOU3BOOCHEA):

JloKyMeHTBI, TOATBEeP K AAIOIITHE
MIPaBO UCTIOIH30BAHUS
MIPOTPaMMHBIX MPOTYKTOB

Ne | HammeHOoBaHUE MPOrpaMMHOIO Cpok neficTBus
/o MIPOAYKTA JIMLIEH3UU

JIMIOCH3WMOHHOC IMPOrpaMMHOC obecrieueHue

1. Dr. Web 1 rox Kontpakt Ne 265-2023-3K
2. MS Windows 8 Heorpanuuenno I'ocymapcTBeHHBIN KOHTPAKT
MS Windows 8.1 Ne 30/2013-0;
MS Windows 10 l'ocynmapcTBeHHBIN KOHTPAKT
MS Windows Server 2012 Ne 399/2013-0A;
Datacenter - 2 Proc I'ocynapcTBEHHBII KOHTPAKT
MS Windows Server 2012 Ne 07/2017-DA.

R2 Datacenter - 2 Proc
MS Windows Server 2016
Datacenter Core

3. MS Office 2010 Heorpannuyenno lNocynapcTBeHHBIN KOHTPAKT
MS Office 2013 Ne 30/2013-0A;
l'ocynapcTBeHHBIN KOHTPAaKT
Ne 399/2013-0OA.




4. Academic LabVIEW Premium | HeorpannueHnHo I'ocymapcTBEeHHBIN KOHTPAKT
Suite (1 User) Ne 02/2015
JIMLIEH3MOHHOE IPOrpaMMHOE 00€eCIIedeHUe OTeYECTBEHHOTO ITPON3BOICTBA
1. AHTHIUTaTHAT 1 ron Horosop Ne 133/2024-M
2. «WEBINAR (BEBMIHAP)» 1 ron Konrpakr Ne 211/2024-5A
BEPCHUA 3.0
3. «Cpena 371eKTpOHHOTO 1 ron KonTtpakr Ne 121/2024-33EI1
obyuenns 3KLy»
4. TrueConf Enterprise 1 ron Kontpakr Ne 216/2024-DA
cBOOOJHO pacmpocTpaHsieMoe NporpaMMHoe obecrieueHue
1. Google Chrome Heorpannuenno OTKpBITOE THLIEH3NOHHOE
COIJIAIIEHHUE
GNU GeneralPublicLicense
2. NVDA Heorpannuenno OTKpBITOE TULIEH3NOHHOE
COIJIAIlIEHHUE
GNU GeneralPublicLicense
cBOOOHO pacpocTpaHsIeMoe MPOrpaMMHOe oOecrieueHre 0TEYECTBEHHOTO IPOU3BOICTBRA
1. Moodle Heorpannyenno OTKpBITOE JTULIEH3UOHHOE
COIJIaIlIEHHUE
GNU GeneralPublicLicense

9.2. Ilepeyenb nmpoeccHOHAIBHBIX 023 JAHHBIX M HWH(POPMALNMOHHBIX CIPABOYHBIX
CHCTEM:
JIOKyMEHTBI, Pexxum
HanveHoBamme Cpox HNOATBEPKIAIONINE | JOCTYIA JUIsl 00yJaronuXcs
No o TIpaBo — WHBAJINUOB M JIUI] C
/o NPOTPaMMHOTO AACHCTBHA WCTIOJIb30BaHHUs OrpaHUYEHHBIMH
HPOIyKTa JMLCH3UU
MpOrpaMMHBIX BO3MOYKHOCTSIMH 3/I0POBBSI
POJIYKTOB
1. Koncynbrant [Tnroc 1 ron KoHntpakr -
Ne 1067/2021-DA
2. OBbC «KoHncynpTaHT 1 ron KonTtpakr https://www.studentlibrary.
CTYJICHTa Ne 97/2023-DA ru/
3. OMB «KoHcynbTaHT 1 rox Jlorosop http://www.rosmedlib.ru/
Bpaua» Ne 824KB/05-2023
4. 9BbC 1 ron [Horosop https://ibooks.ru
«Aitbykc.py/ibooks.ruy Ne 207/2023-33EI1
5. Hudposoit 1 rox Jorosop http://www.iprbookshop.ru/
o0pa3oBaTenbHbII Ne 206/2023-33EI1
pecypc IPRsmart
6. ONIEeKTPOHHO- 1 ron Horosop https://www.books-up.ru/
OubIMoTedHas cucTeMa Ne 199/2023-33EI1
«bykany
7. OBbC «U3maTenbcTBO 1 ronx HoroBop https://e.lanbook.com/
Jlanby Ne 200/2023-33EI1
8. OO0pa3zoBaTenbHas 1 rox JloroBop https://urait.ru/
mardopma FOPAUT Ne 155/2023-113
9. DNeKTPOHHBIE H3TaHUS 1 ron JInmeH3noHHBIH https://www.elibrary.ru/def
B cocTaBe 0a3bl TaHHBIX JIOTOBOP aultx.asp
HAYUYHAA Ne SU-7139/2024
DJIEKTPOHHAA
BUBJIMOTEKA
eLIBRARY.RU
10. [IporpammHoe 1 rox JInueH3uOHHBII https://mbasegeotar.ru/
obecrieucHue JTOTOBOD



http://www.rosmedlib.ru/
https://ibooks.ru/
http://www.iprbookshop.ru/special
https://www.books-up.ru/-
https://e.lanbook.com/-
https://mbasegeotar.ru/

«[Inarpopma mb4» B Ne 97/2024-33EI1

yactu CripaBoYHO-

nH(pOpPMAITMOHHOH

CUCTEMBI

«MedBaseGeotary

11. YHuBepcaibHble 0a3bl 1 rox JIMeH3NOHHBIIT https://dlib.eastview.com/

3JIEKTPOHHBIX JIOTOBOD

MEPUOANYECKUX Ne 116/2023-33EI1

n3nanniit UBUC «Kypnanst Poccun
0 MEIWIINHE 1
3IPaBOOXPAHECHUIO)
JIn1eH3nOHHEBIN
JIOTOBOP
Ne 42/2023-33EI1
«HauBUAYyaJIbHBIE
W3TAHHSD)

12. Coznmanue 1 ron JIutieH3nOHHBIH https://search.rsl.ru/

Bupryansaoro JIOr0OBOP

YUTAJIBHOIO 3aj1a Ne 120/2024-M14

Poccuiickoit

rocyJapCTBEHHOM

oudnmorexu (BU3 PI'B)

TUTSE 00CITY KUBAHHSI

yAaIeHHOTO

TI0JIH30BATEIISI

10. MarepuajJbHO-TEXHHMYECKOE O0ecreyeHne T CUMILTHHbI

YyeOHbIC ayaUTOPUU ISl TPOBEICHUS YYCOHBIX 3aHATHMA JIEKIIMOHHOTO THMa (B
COOTBETCTBHUH CO CIIPABKON O MaTepHaIbHO-TEXHUUECKOM 00ECTIICUCHHH).

VYyeOHasi ayauTopusi AJis MPOBEACHUS 3aHATUH CEMUHApCKOro THIA, TPYIIOBBIX U
WHAWBUYATbHBIX KOHCYJbTAIlUH, TEKYIEro KOHTPOJS YCHEBAaEeMOCTH U IMPOMEXKYTOUHOM
aTTecTaluy OO0yYarommxcsi (B COOTBETCTBHH CO CIIPAaBKOW O MaTepHaIbHO-TEXHHYECKOM
obecrevyeHnn).

[TomerieHue A1 CaMOCTOSTENIbHON pabOThl 00YUaIOUINXCs: KOMIIBIOTEpHAs TEXHUKA C
BO3MOXHOCTBIO NOJKIIOUEHUS K ceTH «MHTepHeT», o0ecrneueHHas: JOCTYNIOM K 3JIeKTPOHHON
nHopmMannonHo-oopazoBarensHoii cpene ®I'BOY BO C3I'MY um. U.U. Meunukosa
MunszapaBa Poccun (B COOTBETCTBUM CO CHpPaBKOH O MaTepHabHO-TEXHUYECKOM
o0ecreyeHun).


https://dlib.eastview.com/
https://search.rsl.ru/

[Ipunoxenne A

MunucTepcTBo 3apaBooxpanenus Poccuiickoit @enepannu

(denepasbHOe rocyaapcTBeHHOe OK0IKETHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa3oBaHUA
«CeBepo-3anajHplii rocy1apcTBEeHHbII MeIUIIMHCKUN YHUBEPCUTET
umenu .M. MeynukoBa»
MunucrtepcTBa 3apaBooxpanenusi Poccuniickoit @enepanun

(®I'BOY BO C3I'MY um. 1.1. MeunukoBa Munznpasa Poccun)

OINEHOYHBIE MATEPHAJIBI

(s TpOBEIEHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOTHON aTTECTAIINH 00YUJaIOIITUXCS)

CrnenuajabHOCTD: 30.05.03 MenuuuHcKas KuOepHETHKA

HanpasJjieHHOCTB: HudpoBbie TEXHOIOTHHU MEIULIUHBI U
31paBOOXPaHEHHUS

HaumeHoBaHHNe JUCHHUILIMHDBI: OcHoBBI MaIMHHOTO 00yueHus U Data
mining

Cankrt-IlerepOypr — 2024



1. IlepeyeHb IUIAHMPYEMBIX Pe3YyJIbTATOB 00YUEHHUsI 0 JUCIHUILJIMHE

Kon
MHAKKaTOpa Pesynbrarer 00ydeHus (MMoKa3aTe i OIICHUBAHUS) 0
JOCTHKEHHUS [IEHOYHBIE CPEJICTBA
KOMIICTCHIIUN

NJ-1 11IK-4.1. 3HAeT OCHOBHBIC AJTOPUTMBI MamIMHHOTO oOydeHHus M | CHTyaIlMOHHBIE
Metoabl Data Mining 3a1a4u
yMmeeT ucnonb3oBaTh OubOnmmorekn  Python  mns | KonrponbHeie
peanu3anyy aNropuTMOB MAITUHHOTO 00yUeHUS BOIIPOCHI

nJ1-4 11IK-4.4. 3HAeT OCHOBHBIE METPUKH OIICHKHM KauecTBa mojeieil | CuTyallmoHHbBIE
MAIIMHHOTO 00Y4eHUs 3aaun
yMeeT OLIEHUBATh KaueCTBO MOJIEICH ¢ UCMOJIb30BaHUEM KoHnTposbHbIe
Pa3IUYHBIX METPUK (HAIpUMeEp, accuracy, precision, | BOIPOCHI
recall, F1-score).

2.1. IIpumepsbl BXOIHOTO KOHTPOJIA
Yro Takoe anroputm?
1) HaGop naHHBIX
2) IlocisenoBaTe/IbHOCTD AEHCTBUM U1l pellieHUs 3a1a4u
3) SI3bIK mporpaMMUpPOBAHUS
4) KommnbroTepHas porpaMma

Kakoii u3 cneayrommx METoA0B SIBISETCS METOA0M "pa3aesisii v Bi1acTByu'"?
1) CopTtupoBka BCTaBKaMu
2) bbicTpasi copTHPOBKA
3) CopTtupoBka BEIOOPOM
4) JIuHEHHBIN MOUCK

KpI/ITepI/II/I OLCHKH, IIKaJla ONCHHUBAHHUA TCCTOBBIX 3aJIaHui

Onenka Onucanue
«3aUTEHO BrlmonseHo ¢ oTkiIoHeHHeEM— 85%-100%
«3aYTEHOY Brmonneno ¢ orkinonenneM— 70%-84%
«HE3aUYTEHOY BrinoaHeHo 9acTU4HO — 69% U MeHee IpaBUIbHBIX OTBETOB

2.2. IIpumepbl CHTYallHOHHBIX 32124:

WJI-1 IK-4.1.

3agaua 1. /luarnocruka auadera.

Hcnons3ys Habop nanneix Pima Indians Diabetes Database, paspaboTaiite Moaens is
JMarHOCTUKY quadera. Peanu3yiiTe anropuTMbl JOTHCTHYECKON PETPECCHU U CITyYaifHOTO
jeca, CPaBHUTE MX MPOU3BOUTEILHOCTD.

UJI-4 TIK-4.4.

3agaua 2. [IporHo3upoBaHue MeJMIIMHCKHX PACXO/0B.

Ucnonb3ys nabop nanueix Medical Cost Personal Datasets, pazpaboTaiite Moaens ans
IIPOrHO3UPOBAHUS MEIULIMHCKUX pPacXxoJ0B. Peanu3syiite TMHENHYIO pErpeccuIo U
IpaJUeHTHBIN OYCTHHT, OLIEHUTE Ka4eCTBO MO/IeNel ¢ ucnoiab3oBanuemM metpuk MAE u
RMSE.

KpI/ITCpI/II/I OICHKH, IIKaJld OOCHUBAHUA CUTYAIIMOHHLIX 3a1a4

Onenka Onucanue




«OTJIMYHOY OObscCHEHUE KOJa pCIICHUS CUTYal[MOHHOW 3aJa4d  IOJpPOOHOE,

IMOCJICA0BATCIIbHOC, I'PAMOTHOC, C TCOPCTUUCCKUMU 06OCHOBaHI/I$[MI/I, C
HCO6XO,I[I/IMBIM CXEMaTH4YCCKUMH I/1306pa)KeHI/I5{MI/I 1 HarJsiagHbBIMHA
ACMOHCTpaAlUAMU, C MMpaBUJIbHBIM nu CBO6OIIHI)IM BJIaJCHUEM
TCpMI/IHOHOFI/ICﬁ; OTBCThI HAa JOIMOJHHUTCIbHBIC BOIIPOCHI BEPHEIC, YCTKUC

«XOpOoI1IOo» OOBsacHEHUE KOJda peIICHUs CHTyaLIPIOHHOﬁ 3agaqdn nonpoGHoe, HO

HEJOCTAaTOYHO JIOTHYHOE, C CAWHWYHBIMH OIMHOKaAaMH B JETaJiX,
HEKOTOPBIMH  3aTPYJIHCHUSIMH B  TCOPETUYECKOM  OOOCHOBaHHH,
CXEMAaTUYEeCKHX M300paKECHUSAX U HATJISAHBIX JIEMOHCTPAIUAX, OTBETHI Ha
JIOTIOJTHUTENIbHBIE BONPOCH! BEPHBIE, HO HEAOCTATOYHO YETKHE

«YIIOBJICTBOPUTEIILHOY OO0BsIcCHEHNUE KOJIa PEIICHIS CUTYaIlMOHHOM 3a/1a9i HeJTOCTATOYHO TIOJTHOE,

HCIIOCIICJOBATCIBHOC, C OHII/I6K3MI/I, cIa0BIM TCOPCTUICCKUM
06OCHOBaHI/IeM, CO 3HAYUTCIIbHBIMU 3aTPYAHCHHUAMHU U OIIMOKAMH B
CXEMaTHYCCKHX I/I306pa)KCHI/I$IX " HarJIAAHBIX JEMOHCTpAIUAX, OTBCTHI HA
JONOJHUTCIIbHBIC BOIPOCHI HEAOCTATOYHO YCTKHUC, C omOKaMu B JCTAIAX

«HCYOBJICTBOPUTCIILHO» OOmBsacHEeHUE KOda pcelIcHUus CHTyaL[HOHHOfI 3agadyud JaHO HCIIOJHOC,

HETOCJIeIOBaTeIbHOe, C TPYOBIMH OINMOKaMH, 0€3 TeopeTHYeCKOro
00ocHOBaHUs, 0e3 YMEHHS CXEMaTHYECKHX H300paKEHWH W HATJISTHBIX
JEeMOHCTpaUUil Wiu ¢ OONBIIUM KOJNHYECTBOM OLIMOOK, OTBETHl Ha
JIOTIOJIHUTEIILHBIE BOIIPOCHI HEMIPABMIIbHBIE HIIH OTCYTCTBYIOT

3. Ilpouenypa npoBeaeHHUsI TEKYHIEro KOHTPOJIsI

Texymuii KOHTPOJIb yCIIEBAEMOCTH MO AUCUUIUIMHE MPOBOIUTCS B (opMe: pelleHus

CUTYallMOHHBIX 3a/1a4

4. ITlpuMepbl OIEHOYHBIX CPeICTB M KPHUTEPUHM OLEHUBAHMSA /Jsi TPOBeJeHUA
MPOMEKYTOYHOM aTTeCTAMHU

4.1. [IpumepHbIii IepevYeHb KOHTPOJIbHBIX BOIIPOCOB JIJIsl OATOTOBKH K 3a4eTy:

WJI-1 TIK-4.1.

e~ A O e

0.
1.

Yrto Takoe MalIMHHOE 00yUYeHUE U KaKUe OCHOBHBIE 33]]a4l OHO pelaeT?

OnummTe OCHOBHBIC ATAIBI ITPOIECCa MAITMHHOTO O0YUCHHSI.

B uem pa3zauina Mexay oO0yueHueM C yUuTeneM U 0e3 yuuTens?

Kakue MeTop1 UCTIONB3YIOTCS JIJIsl OLICHKM KauecTBa MO/JIEIe MAaIlIMHHOTO O0y4eHUs?
Yro Takoe nepeodyyeHne U Kak ero MOxHO u30exarb?

Onummre TpUHIAT PabOTHl METO/Ia OMTOPHBIX BEKTOPOB (SVM).

Kaxue anroputmbl HCHOIB3YIOTCS AJs KJIacTepU3aliy JaHHbIX?

B uem 3akmrouaercs meto riaaBHbIX koMnoHeHT (PCA) u iiist yero oH ucnomnab3yercs?
OnummMre OCHOBHBIE METO/IbI AHCAMOJIEBOTO O0YUYECHHUS.

Kaxkue npeumyniecTBa 1 HEIOCTATKH UMEIOT JACPEBbS PEIICHUI?

Kak 3arpy3uts 1 npego6paboTarh JaHHbBIE A7 MAIIMHHOTO O0YUYEHUS C
UCTIONb30BaHNEM OuOroTeku pandas?

12. Kak peann3oBaTh MOJIEIb JIMHEHHOM perpeccun Ha si3bike Python ¢ ucnonb3oBanuemM

oubmunoreku scikit-learn?

N/1-4 IK-4.4.
13. Kak npoBecTy Kpocc-BaJIuAaliio MOAEIN U HACTPOUTh TUIIEpIapaMeTphbl?
14. Kak BU3yanu3upoBaTh pe3yabTaThl pab0OTHI MOJEINH C TIOMOIIBI0 ONOIHMOTEKH

matplotlib mnu seaborn?

15. Kak peann3oBaTh ¥ OLIGHUTh MOJIENb CIIYYaiHOTO Jieca JUTsl 3a7a4M KiacCupuKaIum?
16. Kak ucrionp3oBaTh anroput™ k-means st KiacTepu3aiiyl JaHHbBIX ?




17. Kax npuMEeHUTH METOJI JIOTUCTHUECKON PErpeccHu JUisl 3a7auyu OMHApHOU
KJIaccupuKaImm?

18. Kak uHTEpIIpeTHpOBaTh pe3yabTaThl paboThl MOJEIH U C/IeNaTh BBIBOABI HA OCHOBE
MTOJTYYEHHBIX JaHHBIX?

Kputepuu oneHku, nikaja OeHUBaHKs IO KOHTPOJIBHBIM BOIIPOCaM

Onenka Onucanne

3HaeT BeCh YUeOHBI MaTepUall, OTIIMYHO MOHUMAET W MPOYHO YCBOMII
ero. Ha Bompocel (B mpemenax TMporpamMMBbl) JaeT TPaBHILHBIC,

«OTJINIHO»
CO3HaTeJbHbIE M YBEPEHHBIE OTBETHL. B YCTHBIX OTBeTax MOJIb3yeTcs
JUTEPaTYPHO MPABUIIBHBIM SI36IKOM M HE JIOMYCKAeT OINO0K
3HaeT Bech TpeOyeMblil ydeOHBI Marepuan, XOpOLIO MOHMMAaeT M
Ipo4Ho ycBowmi ero. Ha Bompocs! (B mpexnenax mporpamMMbl) OTBE4YaeT
«XOPOILIO» P Y P (B Tpen porp )

0e3 3arpynHeHHil. B yCTHBIX OTBeTax MONB3yeTCS JUTEPaTypPHBIM
SI3BIKOM M HE JIeNaeT rpyObIX omuOoK

3HaeT OCHOBHOW Yy4eOHBI Marepuai. Ha Bompocer (B mpemenax
«yZIOBJIETBOPUTEIILHO MIPOrpaMMBbl) OTBEYAET C 3aTpyJHEHHEM. B yCTHBIX OTBeTax IOMyCKaeT
OKOKHY NPH U3JI0KEHUHU MaTepHalia U B IOCTPOCHHUU peun

He 3naet Gonpleii yactu yaeOHOro Matepuana, 0TBe4aeT, Kak IpaBuilo,
«HEYJOBJIETBOPUTEIHHOY | JIUIIb HA HABOAALIME BOIPOCHI IIPEIIOABATENs, HEYBEPEHHO. B yCTHBIX
OTBETax JOMYCKAET YacThle U rpyObie OMUOKH

Kpurepuu onieHku, 1kajga HTOrOBOTO OIICHUBAHUS (3auem)

Onenka Onucanue

JIeMOHCTpUpYEeT TMOJIHOE TOHMMAaHUE MPOOJEeMbl. 3HACT OCHOBHBIC
MOHATHS B paMKax 00CYXIaeMOTO BOIMPOCA, METOMABI M3YYCHUS M HUX
«3aYTCHO» B3aMMOCBSI3b MEXJy COOOW, NPaKTUYECKHE MPOOIeMbl M HMEET
MPEJICTABIICHUE O TMEPCICKTHBHBIX  HAIPABJICHUSX  pa3paboTKu
paccMaTpuBaeMoro BOIpoca

JleMoHCTpUpYyeT HeEMOHMMaHWE TpoOsieMbl. He 3HaeT OCHOBHBIC
«HE 3a4TCHOY MOHSATHUS, METOABI M3yuYeHHs, B paMKax OOCYKJaeMOro BOMpOca He
MMEET MPEJICTABJICHUs 00 OCHOBHBIX MMPAKTHYECKUX MPOOIIeMax

5. lIpouenypa npoBeaeHNsi MPOMEKYTOYHOM ATTeCTAIIUN

[TpoMexyTouHass aTTecTanus MO TUCIUIUIMHE MPOBOIUTCS B (opMe 3adera. 3ader
BKJIIOUYaeT B ce0si: codeceoBaHNE IO KOHTPOIHHBIM BOIPOCAM.
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