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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienpro ocBOCHMS TUCIUIIIMHEI ""MeTOBI MAITMHHOTO 00yYeHH" ABIIeTCS H3yUYCHHE MaTEMaTHIECKUX OCHOB TEOPHHU U
METOOB MaIIMHHOro o0y4eHus (machine learning) B BEpOSITHOCTHOH [TOCTaHOBKE.

2. MECTO JUCHHUIIJINHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznmen) OIT:

|B1.B

2.1 | TpeGoBaHusi K NpeIBAPUTEIbHOI IIOATOTOBKE 00y4aI01Ierocs:

2.1.1 | Teopust cTaTUCTUKU

2.1.2 | MuKpO3KOHOMUKA

2.1.3 | MakposKOHOMHUKa

2.2 | AucuumiimHbl (MOYJIM) U NPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AMCUHUIUIMHBI (MOIYJIs1) HEO0X0AUMO KaK

npeamecTsyrouee:

2.2.1| OCHOBBI BHEIIHEAKOHOMHUYECKON AEATEILHOCTH

2.2.2|T'ocynapcTBeHHOE peryIHpPOBaHUE YIKOHOMHUKU

2.2.3 | Cratuctuka pHUHAHCOB

2.2.4| VupasineHue nIpoeKTaMu

2.2.5 | OCHOBBI OyXTaJITEPCKOTO yueTa U (PMHAHCOBON OTYETHOCTH

2.2.6 | MUKpOSKOHOMUYECKAsE CTATHCTHUKA

2.2.7| DKOHOMHUKA JAHHBIX

2.2.8 | CucTeMHBIN aHaIN3

3. KOMIIETEHIIUH OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIIUIIJINHBI

MOAYJIst)
IIK-3: Cnoco0eH ocymecTBsiTh padoThl 10 npoekTuposanuio ACYII
3HaTh:

VYpoeenb 1 | ICTOYHHMKH CTATHCTUYECKON HHPOPMAITUH

Yposens 2 | MeTozpl 00pabOTKH, aHATN3a CTATUCTHIECKOW HH(POPMAITIHI

VYposenb 3 | MeTobl U HHCTPYMEHTHI BU3yaJIU3allUH CTATHCTHYCCKOI HH(OpMAIiu

Ymertb:

VYposens | | PaboTats ¢ pa3snu4HBIME HCTOYHUKAMH CTATHCTHUECKON HH(pOpMALIUH

VYposens 2 | ['oToBUTH aHanUTHYECKHE 0030PHI, TOKIAIbI, PEKOMEHIAIUH, IIPOCKTH HOPMAaTUBHEIE JOKyMEHTHEI Ha OCHOBE
CTaTUCTUYECKUX PACUETOB

VYposenb 3 | PazpabaTbiBaTh ONTHMANBHEIC YIIPABICHYCCKIE PEIICHNS HA OCHOBE CTATUCTHYCCKON HH(pOpMaLUH

Buagers:

YpoBenb | | HaBbIkaMu KOHCYJBTALIMU 110 BOIIPOCAM BHEIPEHUSI HHHOBAILIMOHHBIX CTATUCTUYECKIX METOJOB, OKa3bIBAEMBIX
CTAaTHCTHYECKIM OpraHaM, KOMIAHUSAM U OPTaHHU3aIMAM, 3aHATHIM CTaTHCTHUCCKOHN EITEIIFHOCTRIO B PA3IMIHBIX
00TacTSIX HayKH, TEXHUKHU, OOIIECTBEHHON, TPOU3BOACTBEHHOI 1 KOMMEPUECKOH IESTEIEHOCTH

VYposens 2 | HaBbIKaMu KOHCYIBTAIMHU, OKa3bIBAEMBIC TOTPEOUTEISIM CTATHCTHYECKIX JAHHBIX 10 BOIIPOCAM UCTOYHUKOB
CTaTHCTHYECKOI HH(POPMALIUH U METOJIOB UX MPABHIBHOTO UCIIOIb30BAHHS

VYposens 3 | HaBbikamu 000CHOBaHMSI CTpATErMUECKUX HANPaBICHHH SKOHOMUYECKOIO Pa3BUTHS HA MUKPO-, M€30- U

MakpOypOBHAIX U pa3pa60T1<1/I OINITUMAJIbHBIX YIIPAaBJICHYCCKUX peIHGHI/Iﬁ

IIK-6: CnocodeH (hopMHpoOBaTh BO3MOKHbIe HHHOBALMOHHBIE PellleHUs HA 0CHOBe Pa3padoTaHHBIX /LISl HUX IeJIeBbIX

noKasareJjien
3HaTh:
VYpoBenb | | PedepeHTHBIE MOIETH OLIEHKH CHCTEM YIPABICHUS
YpoBenb 2 | MeTozb! CTpYKTYpHOU NEKOMIIO3ULIMU IIPOLIECCOB
VYposenb 3 | IIpuHUMIBEL U METO/BI TPAHCIISILIMY 1I€TIEH OPraHU3aLUuyU B IOKA3aTEIH IPOLIECCOB
Ymers:
VYpoBenb 1 | AHanu3upoBaTh MJIAHOBBIE U OTYETHBIE [TOKA3aTEIN CUCTEMBI IIPOLIECCHOIO YIIPABIECHUS OpraHU3alul
VYpoBenb 2 | IIpou3BOOUTE CPaBHUTENBHBIN aHATIN3 [TOKA3aTEIeH CUCTEM MPOLECCHOIO YIIPABIECHUS OpraHu3aui
VYpoBeHb 3 | AHaJIM3UPOBATh UMEIOIIHUECS PECYPCHI U COCTABIISITh IIEPCIIEKTUBHBIE IIaHbl PA3BUTHSI OpraHU3aLui
Baapgers:
VYpoBens | | HaBblkamu cOopa nH(pOpMaLnK 0 pe3ybTaTax paboThl AeHCTBYIONIEH CHCTEMBI MPOLIECCHOTO YIIPABICHUS
OpraHu3aluu
VYpoBenb 2 | HaBblkaMu OLICHKM TEKYIIMX [TOKa3aTelel AeUCTBYIOMIEN CUCTEMBI IPOLIECCHOIO YIIPABJICHUS 110 IPUHATON MOJENU




1 ONpPCACICHUS LICTICBBIX MOKa3aTeIeh CUCTEMBI TMPOHECCHOI0 yIpaBJICHUA OpTaHU3aluul U €€ KOMIIOHCHTOB

Yposens 3

HagbIkamu OIIEHKH COOTBETCTBHUS YKOHOMHUCCKOH M (DYHKIIMOHANEHOH 3((EKTHBHOCTH CHCTEMBI IIPOLIECCHOTO
yIpaBlIeHHs] OpPraHU3alNH LEJISIM CUCTEMBI YIIPaBICHUs OpraHu3alueil u TpeOoOBaHUAM K Heit

B pe3yabTate ocBoeHUsI AMCUMIJIMHBI (MOAYJIs1) 00y4arOLIMiics 10KeH

3.1|3unars:
3.1.1 | o MeTomax, mpremax, arOpUTMax M crocodax cbopa, 0OpabOTKH M MHTEPIPETAINN TAaHHBIX;
3.1.2| oCHOBHBIE METOABI U AITOPUTMbI MALIMHHOTO O0YYEeHHUs TSl peIliCHHs IOCTABJICHHBIX 3a]1a4;
3.1.3 | BOBMOXHOCTH HHCTPYMEHTAJIBHBIX CPEACTB sl aHANIN3a JaHHbIX;
3.1.4 | ocHOBHBIE THIIBI 337129 MAITHHOTO O0YYEHUS JIS ITOCJIEAYIOLIEro BEIOOpa METO0B 00paboTkH HH(OopMaIu
3.2| Ymerh:
3.2.1| cobupaTh 1 00pabaThIBATh CTATHYCCKUH, SIKCIIEPUMEHTAIBHBIA, TEOPETHYCCKUH, TpadUUECKU U T.II. MAaTEpPHAT,
3.2.2 | npUMEHSATh OCHOBHBIC MOJICTIH MAallIMHHOTO OOYYEHUs IJIsl aHaJIM3a U CHHTE3a HH(POPMAIIMH C HCIOIB30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH;
3.2.3 | mpUMEHSATh TEXHUYECKUE CPEICTBA JJISI OLICHKH MTapaMeTPOB Pa3iIMYHbIX ITPOIIECCOB U SBICHHUM, SBIAIOMINXCS 00bEKTaMU
CTaTHCTHYECKAX HAOIIOICHMIA;
3.2.4| pa3pabaThiBaTh MPUKIATHBIC MPOrPAMMBI aHATN3a TAHHBIX;
3.2.5 | hbopmanm3oBaTh 3HAHHS SKCIIEPTOB C IPHMEHEHUEM Pa3TMYHBIX METO/IOB IIPEICTABICHNS 3HAHUI
3.3| Baagers:
3.3.1| mpoBeeHNEM KaUEeCTBEHHOTO M KOJIMYECTBEHHOTO aHAaJII3a COOPAHHBIX TAaHHBIX;
3.3.2| MmeTomamu pa3pabOTKU aITOPUTMOB U TIPOTPaMMHOTO 00ecTieueH s Pa0OThl OCHOBHBIX THIIOB;
3.3.3 | uHCTpYMEHTAJIbHBIMH CPEICTBAMH aHAJIN3a JAHHBIX;
3.3.4 | TexHHKOI TIpeIBApUTEITBEHOI 00pa0OTKH JaHHBIX, B TOM YHCIIC IEPCHECEHHs MH(OPMaIiK Ha 3JICKTPOHHBIC HOCUTEIH H
10 KaHaJaM CBSI3H, JJIS IIPOBEACHUS MOCTIEIYIOMIETO aHATN3a JAaHHBIX
4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO YJIS)
Kon HaumeHoBaHue pa3iesoB 1 TeM /BUJ Cemectp | YacoB | Komneren- | Jlureparypa | Uure | Ilpumeuanue
3aHATUSA 3aHATUSA/ / Kype 197004 DPaKT.
Pa3nen 1. Tema 1. OcHOBHbIE TIOHATHS
U NpMMePbI NPUKJIAAHBIX 32424

1.1 IToctanoBka 3aga4 0OyueHUs 110 8 4 TIK-6 I1K-3 JI1.1 4
npeneaeHTam. OObEKTHI ¥ MTPU3HAKH. JI1.2J12.1
Tums! mxan: OMHApHEIE, J12.2J13.1
HOMUHAJIbHBIE, TOPSIIKOBBIE, JI3.2
KOIIM4ecTBeHHbIE. BeposaTHOCTHAs 013233 54
ITOCTAaHOBKA 3aa4un 00yueHus. [IpuaImm
MakcuMyMa npaBaononodus. [Ipobiaema
nepeo0yveHus U MoHATHE 0000maronei
CTIIOCOOHOCTH.

Tumel 3a1a9: KITaCCUPHUKAIMS, PETPECCHS,
pamXupoBaHKe, MPOrHo3upoBaHue. /JIex/

1.2 OCHOBHBIC MOHATHS: MOJICTb AJITOPUTMOB, 8 9 TIK-6 I1K-3 JI1.1 4
MeToJ 00y4eHHs, QyHKIHS TOTePh U JI1.2J12.1
(yHKIHOHAT J12.2J13.1
KauecTBa, MPUHIMIT MUHUMHU3ALUN JI3.2
SMIIUPHYECKOTO PUCKA, 0000IIAIOIIas 013233 54
CIOCOOHOCTb, CKONTB3STIIAN
KkoHTpoJb. /TIp/

1.3 JluHeHHbIE MOJIENN PErpeccruu U 8 5 [K-6 TIK-3 J1.1 0
K1accupuKai. MeTos i HAMMEHBIITHX JI1.2J12.1
KBaJ[paToOB. JI2.2J13.1
IlonmuuomuansHas perpeccus. [Ipumepst J3.2
MPUKIAIHBIX 33/1a4. MeToauka 215253 54
SKCIIEPUMEHTAIILHOTO UCCIIE0BAHUS U
CpaBHEHHS
ANrOpPUTMOB Ha MOZAETIHHBIX U PeabHbBIX
naHHbIX. /Cp/

Paznen 2. Utorosas arrecranus




2.1 IIpoBenenune KOHCYNbTALUU TIEPEN 2 TIK-6 TIK-3 JI1.1
sx3amenoM /MIBKP/ J1.2J712.1
J12.2J13.1
J3.2
21323354
2.2 IIpuem sx3amena /IBKP/ 0,35 | IIK-6 TIK-3 JI1.1
J1.2J12.1
J12.2J13.1
J3.2
313233 54
Pazgen 3. Tema 2. JInHeiinble MeTOAbI
KJacCH(UKALUH U Pperpeccuu

3.1 JIvHeWHsI KTaccu(UKaTOp, MOACIb 4 IIK-6 IIK-3 J1.1
MaxKamnoka-ITurtca, HenpepbIBHbIE JI1.2J12.1
arnmpoKCUMAalIUU JI2.2J13.1
TTOPOTOBOH (DYHKIMH ITOTeph. MeToxn J3.2
cToxactuueckoro rpaguenta SG. /Jlex/ 01323334

32 MeTon cTOXacTUYEeCKOrO CPEeTHETO 9 TIK-6 I1K-3 JI1.1
rpagueHTa SAG. DBpUCTHUKHU: JI1.2J12.1
HMHULMAIN3aLUs BECOB, IOPSAI0K J12.2J13.1
IIPEABSIBICHUS 0OBEKTOB, BEIOOD J3.2
BEITUYHUHBI 513253 54
TPaJeHTHOTO IIara, «BEIONBAHUE)» W3
JIOKAJTbHBIX MUHIMYMOB.

IIpobiaeMa MyIbTHKOJUTMHEAPHOCTH U
epeo0yIeHUs, PeryIIIPH3aLHs W
penykuus BecoB (weight

decay).

BeposiTHOCTHAs TOCTAHOBKA 331241
wnaccudukamy. [TpuHOMm MakcuMyma
npaspononodus. /IIp/

33 BepositHOCTHasA uHTEpIIpeTanus 5 TIK-6 I1K-3 JI1.1
perymspu3aiu, COBMECTHOE JI1.2J12.1
MPaBIOTIOA00NE TAHHBIX ¥ MOJICITH. JI2.2J13.1
ITpuHIUN MakcUMyMa aroCTEPUOPHOI J3.2
BEPOATHOCTH. 01323334
T"ayccoBckuii U naniacoBCKU
PeTYISIPH3aTOPHI.

Jloructuueckas perpeccust. [IpuHnun
MaKCUMyMa IIPaBIONIOI00Us U
norapudmudeckas GyHKIus

OTeph. METOI CTOXaCTHYECKOro
rpaueHTa JJisl JIorapupMHIECKOM
¢yHKUMHE IOTepb. MHOroKIaccoBast
JIOTUCTHUYECKAs PETPECCHsL.
PerynsipuzoBanHas JIOTHCTHYECKAS
perpeccus. Kanubposka Ilnatra. /Cp/
Paznen 4. Tema 3. Merpuueckue
METOABI KIAcCH(PUKAIMH U Perpeccun

4.1 I'mnoTe3bl KOMIIAKTHOCTH U 5 TTK-6 I1K-3 J.1
HETIPEPBIBHOCTH. JI1.2J12.1
OO600UIEHHBIA METPUUECKUN JI2.2J13.1
KITacCU(PHUKATOP. J13.2
Merox ommxaiimmx coceneit KNN u ero 31323354

0606mmenus. [Togdop uncna k mo
KPUTEPHIO CKONB3AIIETO

KOHTpOJIS.

Merton okna ITap3eHa ¢ IOCTOSIHHON U
NepeMeHHON MUPHHON okHa. /JIex/




4.2 Merton noTeHIHATBHBIX (YHKIUHA U €ro TIK-6 TIK-3 JI1.1
CBSI3b C JIMHEMHON MOJIEIBIO JI1.2J12.1
KITacCUPHUKAITUH. J12.2J13.1
3amaua oroopa 3TanoHOB. [TomHbII JI3.2
ckonp3saumii kKoHTpons (CCV), popmyna 212233524
OBICTPOTO BBIYUCIICHUS
st metoza 1NN. IIpodumns
KOMITaKTHOCTH.

OT60p STaJIOHHBIX OOBEKTOB HA OCHOBE
MUHUMH3AIIH QYHKITHOHAJIA TTOTHOTO
CKOJIB3SIIIET0

xouTpons. /TIp/

4.3 Henapamerpuueckas perpeccus. TTK-6 T1K-3 JI1.1
JlokanbHO B3BEIIEHHBIH METO/T JI1.2J12.1
HaUMEHBUINX KBaJpaToB. SnepHoe J12.2J13.1
CTJaKUBaHUE. JI3.2
Ouenka Hanapas-Barcona ¢ mocTosiHHOIM 013233 54
1 TIepEeMEHHOI mMpruHOH okHa. Bribop
GyHKIMH siapa u
LIMPUHBI OKHA CTIIaXKUBAaHUSL.
3agaga orceBa BEIOpocoB. PobacTHas
HeTIapaMeTpHUIecKasi perpeccusl.

Anroputm LOWESS. /Cp/
Pa3nen S. Tema 4. MeToa onopHbIX
BEKTOPOB

5.1 OnTumalbHas pa3iesstonas TTK-6 I1K-3 J.1
TUIEPILIOCKOCTh. [ToHATHE 3a30pa MEX Iy J1.2J12.1
Kiaccamu (margin). JI2.2J13.1
Crnyuau TMHEHHON pa3enMMOCTH U JI3.2
OTCYTCTBHS JIMHEHHOM pa3IeIuMOCTH. 01022354
CBs3b ¢ MUHUMHA3AIIAEH
PeryJsipu30BaHHOI0 SMIUPHUECKOTO
pucka. Kycouno-nnHelHast QyHKIUSA
TIOTEPb.
3anava KBagpaTHYHOTO
MIPOrpaMMUPOBAHUS U JBOICTBEHHAS
3agaua. [ToHsATHE ONOPHBIX BEKTOPOB.

Pexomennamnyu no BeIOOPY KOHCTAHTHI
C. /Jlex/

5.2 Oynxius sapa (kernel functions), TIK-6 TIK-3 J1.1
CHPSAMIIAIOLIEE IPOCTPAHCTBO, TEOPEMA JI1.2J12.1
Mepcepa. J12.2J13.1
Crioco0bl KOHCTPYKTUBHOT'O TIOCTPOSHHS JI3.2
snep. [Ipumepsr snep. 013233 54
SVM-perpeccus. /TIp/

5.3 Perynsipuzanuu 11st or6opa Npr3HAKOB: TIK-6 T1K-3 JI1.1
LASSO SVM, Elastic Net SVM, SFM, JI1.2J12.1
RFM. Metoj peneBaHTHBIX BEKTOPOB JI2.2J13.1
RVM. /Cp/ J3.2

01323334
Pa3nen 6. Tema 5. MuoromepHas
JINHeHHasl perpeccus

6.1 3anaya perpeccuu, MHOroMepHast TTK-6 T1K-3 JI.1
TuHeHas perpeccus. Meton JI1.2J12.1
HarvMEHBUINX KBa/paToB, €r0 JI2.2J13.1
BEPOATHOCTHBIN CMBICI U JI3.2
reomMeTpuyeckuil cMpici. CUHIYJIIpHOE 0102202354

pa3noXeHHe.
IIpobaeMbl MyJIbTHKOIUIMHEAPHOCTH U

repeoOydeHusl.

Perynsipuzanus. ['peGHeBast perpeccust
Yyepes CHHIYISIPHOe pasiokenue. /JIex/




6.2 Mertozs! oT6opa npusHakoB: Jlacco 8 10 IK-6 T1K-3 J1.1
Tubmmpanu, Elastic Net, cpaBHeHHE ¢ JI1.2J12.1
rpeOHEBOI perpeccuceii. JI2.2J13.1
MeTo ri1aBHBIX KOMIIOHEHT U JI3.2
JeKoppeupyoliee npeodpazoBaHue 212233524
Kapynena-JlosBa, ero cBsi3b ¢
CHHTYJIIPHBIM pasznoxerneMm /I1p/

6.3 CriekTpaibHBIN IOJXO0/1 K PELICHUIO 8 5 TIK-6 I1K-3 JI1.1
3aJjaud HAMMEHBUINX KBaApaToB. 3aJauu JI1.2J12.1
W METOJIbl HU3KOPAHTOBBIX MaTPHYHBIX JI2.2J13.1
paznoxenuit. /Cp/ JI3.2

01323334
Paznen 7. Tema 6. Kpurepun Boi6opa
MojeJieil 1 MeToIbl 0T00pa NPU3HAKOB

7.1 Kpurepuu kadecTBa Ki1acCUPHKAITUH: 8 5 TTK-6 T1K-3 JI.1
YyBCTBUTENIBHOCTE ¥ CIIEI(PUIHOCTD, JI1.2J12.1
ROC-kpuBas u AUC, J12.2J13.1
TOYHOCTE 1 nmoiaHota, AUC-PR. JI3.2
BuyTpeHHue 1 BHEIIHUE KPUTEPUU. 0102202354
OMIUpHIecKre U aHATUTHIESCKHE
KpPUTEPUH.

CKOJB3SILIUI KOHTPOJIb, PA3HOBUIHOCTU
SMITHPUIECKUX OIICHOK CKOJIB3SIIETO
koHTpons. Kpurepuii
HENPOTUBOPEeYMBOCTH /JIeK/

7.2 Pa3HOBUAHOCTH aHATMTUYECKUX OLEHOK. 8 10 TTK-6 T1K-3 JI1.1
Perynapuszanus. Kpurepuit Axanke JI1.2J12.1
(AIC). baitecoBckmit J12.2J13.1
nHpopmanmonHslil kpurepuit (BIC). JI3.2
Ouenka Bannnka-YepBoHeHKHCA. 013233 34
CIOoXHOCTH 331a41 0TOOpa MPU3HAKOB.

Tonnsrit mepedop.

Mertox no0aBiIeHNs U yIAJICHHS, IarOBast
perpeccus.

Iowuck B rmyOuHy, MeTO BeTBEil 1
rpanu. /TIp/

7.3 YceuéHHBII MOUCK B NIMPUHY, 8 5,65 | IIK-6 TIK-3 JI1.1
MHOT'OPSIHBII HTEPALMOHHBIHN alropuT™M JI1.2J12.1
MI'VA. J12.2J13.1
I'eHeTnueckuii anropuT™m, ero CXoJACTBO C JI3.2
MI'VA. 210222354

Ciyuaiinbiii nouck 1 Ciay4aiiHbIN MOKUCK C
amanranueit (CITA). /Cp/

5. OHEHOYHBIE CPEJCTBA

5.1. KonTpoabHbIe BONPOCHI M 3aJaHUS

KoHTposbHbIe BOIPOCH! I TOATOTOBKU K IPOMEXKYTOUHON aTTeCTalluu:
. @opManbHast MOJIENTE MAITHHHOTO O0YUCHHS.

. @yHKIMOHAT KauecTBa B 00Y4IEHHUH 110 IPEIeACHTaM.

. Mozenu oGydeHus 1o mpeLeaeHTaMm.

. O0OOIICHHBII METPHYECKIN KIaCCH()UKATOD: TIPHHIUIT paOOTHI U IIPUMEPHI IIPAMEHEHHS.
. Metopn Ommkaiinrero cocesia B MaIInHHOM OOy 9IEHHH.

. Meron moTeHIMaIbHBIX (QYHKIHHN.

. MeTtoJ map3eHOBCKOIO OKHA.

. OnTHMaNbHBINA O0alleCOBCKUI KTacCH(pHUKATOP.

. HauBHbI1i1 OatiecoBckuil K1accupUKaTOp.

. HopMasbHblil AMCKPUMHMHAHTHBIA aHAJIN3.

. EM - anroputm

. JInnelHbIi KIaccuUKaTOp U INHEIHAS perpeccusl.

. MeToz cToXacTuueckoro JMHEHHOrO CIIyCKa.

. Jloructuueckas perpeccusi.

. MammHa OnopHBIX BEKTOPOB.

. Pemmaromrie nepeBbs B MAIIMHHOM OOY4EHHH.

. HeiiponHsle ceTu B MalIMHHOM OOY4€HUH.

. CBepTOUHBIC CETH B 3a/1a4aX MAIIHHHOT'O OOyJCHHSI.
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3agaHus 471 TEKyLero KOHTPOIIA MpeacTaBieHsl B [Ipunoxennn 1.

5.2. Tembl NHCBMEHHBIX PadoT

K mucsmennsM paboTam 1o aucuuIuinae « MeToIbI MAIIMHHOTO 00Y9eHHs» OTHOCATCS pedepaTsl.
IIpumMepHbIe TeMBI pedepaToB:

1. AnroputMbl QUIBTPALNH «3alIyMICHHBIX» JaHHBIX

2. ANTOpUTMBI TIPEeIBAPUTENHLHON 00pabOTKM HAOOPOB JAHHBIX [UIS MAIIMHHOTO O0yYCHHUS

3. CoBpeMeHHbIE IPUKIATHBIC TAKeTH MAIMHHOTO 00y deHHS

4. Inardopmsl MammmuHOTrO 00y4eHus (ot «Coepy», «SAnaexcy u np.)

5. BapuaHTBI IPUMEHEHNS MAIIMHHOTO 00y4YEeHHs B 00pa30BaTEIbHBIX MIPOLECCaX

6. HoBbl€ allrOpUTMBI IEPEBLEB PEILICHUH

7. BapuanTbl npuMeHeHuUst OyCTHHIa ¥ O3ITHHTA B IIPAKTUYECKHX 3a]a4ax

5.3. OueHovHblIe cpecTBa

Pabouas nporpamma y4eOHOM TUCHUTITUHBI « MeToapI MallIMHHOTO 00yUYeHHs» obecreueHa OLIEHOUYHBIMH CPEICTBAMH JUIS
MPOBENCHUS TEKYLIErO KOHTPOJISL U MTPOMEKYTOUYHON aTTECTAllUH, BKITIOYAIOIUMH KOHTPOJIbHBIE BOIIPOCHI AJIs1 TPOBEICHUS
MIPOMEKYTOYHOW aTTECTAINH, KPUTSPUH OIICHUBAHUS YICOHOM JACATEIHHOCTH 00YYaIONIIXCs 10 0aTbHO-PEHTHHTOBOM CUCTEME,
MpUMEPHI 3aJJaHUH TS 3aHATHIA CEMUHAPCKOTO TUIA, OMIIETHI JUTS TPOBEACHHS IPOMEKYTOUHON aTTECTAIIUH.

Bce onenounsle cpeactBa npenacrasieHsl B [Ipunoxenun 1.

5.4. IlepevyeHb BU/I0OB OLIEHOYHBIX CPEACTB

OreHouHBIE CpeCcTBa Pa3pabOTaHbl ATl BCEX BUAOB YUEOHOM JeATENbHOCTH 00yUYaroerocs — 3aHATHIH CEMUHAPCKOTo THIA
(IpaKTHYECKHUX 3aHATHI), CAMOCTOSTEIBHOM PabOTHI M IPOMEKYTOYHOM aTTECTAIHH.
O1neHOUHBIE CPENICTBA IIPECTABICHb] B BUJE!

CPEICTB TEKyIIero KOHTPOIS: IPOBEPKH PELICHHH TECTOBBIX 3aaHu, coOeceJOBaHUS 10 TEME;

CPEZICTB UTOrOBOTO KOHTPOJIS — MPOMEKYTOUHOI aTTeCTallMu: SK3aMeHa B 8 ceMecTpe.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITJIMHBI (MO YJIA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JqUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, rof
JI1.1 | Amub6exos U. 1O. Teopust BEpOsTHOCTEH U MaTeMaTh4eckasi CTaTUCTHKA B cperie Canxr-IlerepOypr: Jlans, 2024
MATLAB: y4e6HOe TocoOue Ui By30B
JI1.2 |Ilnaronos A. B. MamuaHOe 00y4ueHHe: yueOHOoe mocodue il By30B Mocksa: FOpaiit, 2024
6.1.2. /lonosiHuTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenbcTBO, rof
JI2.1 |WBanoB b. H. Teopus BeposiITHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA: Y4eOHOE Camnxr-IletepOypr: Jlaub, 2024
nocoOue I By30B
JI2.2 | Aymun M. H., CratucTika: y9eOHHUK M TIPAKTHKYM JUTS BY30B Mocksa: Opaiit, 2024
JIscuukoB H. B.,
Jlezuna M. JI.
6.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue WznarenscTBO, rof
JI3.1 | Enuceesa U. U., CraTtucTuka: yueOHHMK U IPAKTHUKYM U1 BY30B Mocksa: FOpaiit, 2024
Bouenuna M. B.,
Byposa H. B.,
Muxaiinos b. A.
JI3.2 | Enuceesa U. U., CraTtucTika: yuyeOHMK 715 By30B Mocksa: FOpaiit, 2024

Bareiposa /1. K.,
bouenuna M. B.,
Jexuna M. I1.,
Honorosckas O. B.,
Kampanosa A. B.,
Kanpanosa E. b.,
Kypsimesa C. B.,
Muxaiinos b. A.,
Hepanosckas 0. B.,
Mapux U. 0.,
IToraxosa JI. M.,
Cunaesa C. A., Onyn
H. A

6.2. [lepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIUOHHOI ceTn "UHTepHeT"

31 | DnexrponHBIE pecypcerl bubdmuoreka MI'PU

32 | 000 «Kumxkusni [Jom YauBepcurera» (bubmmoTex)

93 | 000 ObC Jlanb




34 | bubnuorpaduueckas u pedpepaTuBHas 6a3a gaHHEBIX SCOPUS

6.3.1 IlepeyeHb MPOrpaMMHOro odecnedeHust

6.3.1.1 | Office Professional
Plus 2019

6.3.1.2 [ Windows 10

6.3.1.3 [ Windows 7

6.3.1.4 | Windows 8

6.3.1.5 | TIO "UntepHe- ABTOMaTH3alMA YIIPaBiIeHUs Y4eOHBIM MporeccoM. MHTepHeT-paciipeHue npeacTaBisieT coooi
pacupeHue JNIMHAMHUYECKUH CaiiT, moAKItouaeMblid kK enuHon 6aze nanHbIX C «JlekanaT», « DIEeKTpOHHbBIE
HHPOPMAITMOHHOMH BeoMocTny, «I1maner». JlaHHas moacucremMa obecrieunBaeT:
CHCTeMBI"

6.3.1.6 |I1IO ""Bu3syansHas ABTomaTtu3anus ynpasieHUs yueOHbIM NponeccoM. [103BoIseT aBTOMaTH3UPOBATh KOHTPOIh

CTyaus TeCTHpOBaHI/IH" 3HAHUM CTYACHTOB, BKIIFO4YasA CO31aHUC Ha60pa TECTOBBIX SaﬂaHHﬁ, MMPOBEACHUC TCCTUPOBAHUA
CTYACHTOB U aHAJIN3 PE3YyJIbTATOB.

6.3.1.7 | T1IO "DnexrpoHHble ABToMaTH3anus yIpasiIeHus yu4eOHBIM IporeccoM. [IpeaHasHadeHa Ui yueTa i aHaiIn3a
BegoMocTH" yCIIeBa€MOCTHU CTYJCHTOB.
6.3.1.8 |IIO "Ilnansr" ABromaTtu3anus ynpasieHUs yueOHbIM nponeccoM. [103BomsIeT co34aTh B paMKaX BBICIIETO
y4eOHOTr0 3aBEJICHHS CUHYIO CHCTEMY aBTOMaTH3HPOBAaHHOTO IUIAHUPOBAHUS y4eOHOro
nporecca.
6.3.1.9 [TIO "[exanat" ABTOMaTH3aIHA YIIPaBIeHUs Y4eOHBIM IporieccoM. [IpenHasHadeHa sl BeJICHUS JINIHBIX JIET
CTYZCHTOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

AynuTopust Hasnauenue OcHarenne Bupg
1 Crienanm3upoBaHHas Crombl 00yvaromuxcs;
MHOTO(YHKIIMOHATbHAS Crynbs o0ydaromuxcs;
yuebHas ayautopus Ne 1 st [TuceMeHHBIIH cTON

MPOBE/ICHNS YICOHBIX 3aHATHH | IeAarorm4eckoro paboTHHKA;
JIEKITHOHHOT0 U ceMuHapckoro | CTyi mefaroruueckoro

TUIIOB, TPYMIOBBIX U paboTHHKa;
UH/IMBUAYaJIbHBIX Kadenpa;

KOHCYJbTalUH, TEKYILIETO MarsutHo-MapKepHast JOCKa;
KOHTPOJISL X TIPOMEXKYTOYHOM/ MynpTUMEIUHHBIA TPOEKTOD;
UTOTOBOH aTTecTaluu OkpaH;

HoyT0yk ¢ BO3MOXXHOCTBIO
HOAKITIOYEHUS K CeTH
«VHTepHeT» N obecrieueHuEM
JIOCTYIIA K 3JIEKTPOHHOM

UH(pOPMAITOHHO-
o0pa3oBaTenbHOIl cpene
3 Crienianu3upoBaHHas KomnbroTepHble CTONbI

MHOTo(yHKIHOHATBHASL 00yJaroIIXCs;

yuaebHas aymuropus Ne 3 juis Crynbs oOygarommxcs;

npoBeaeHNs yueOHbIX 3aHsITUH | [IncbMeHHBIH cTon

CEMUHAPCKOro THIIA, HEeJaroru4ecKoro paboTHHKa;

TPYIIHOBBIX U CTy nearornaeckoro

UHIUBUIYaTbHBIX paboTHHKa;

KOHCYJbTAIU}, TEKyLIETO Cremnax Juis y4eOHO-

KOHTPOJISL ¥ TIPOMEXYTOUHOM/ METOJHYECKIX MaTePHAIIOB, B

UTOTOBOI1 aTTeCTaIun TOM 4HcIe yIeOHO-HAT TS THBIX
MOCOOMIA;
MHoro¢pyHKIMOHaIEHOE
YCTpOHCTBO (TIPHHTEP, CKAHEP,
KCEPOKC);

VHTepakTuBHas 10CKa;
MynbTuMe IuIHbIN IPOEKTOD;
HoyTOyku ¢ BO3MOXHOCTBIO
HOAKITIOYEHHS K CeTH
«/HTepHET» N 0becTieueHuEM
JIOCTYIIA K 3JIEKTPOHHOM
UH(pOPMAIOHHO-
obpa3oBaTenbHON cpefie




5 ITomemenue Ne 5 s ITucbMEHHBIN CTO
CaMOCTOSITENbHOI PaboThI o0yuarorerocs;
o0yJarommxcs Cryn o0ygaromierocs;
ITucsMeHHBI cTON
o0y4aromierocs ¢
OrpaHU4EHHBIMU
BO3MO)KHOCTSIMH 37I0POBBS;
Cryn obyyaromerocs
OrpaHU4YEHHBIMU
BO3MO)KHOCTSIMH 37I0POBBS;
HoyTt0yk ¢ BO3MOXXHOCTBIO
HOAKITIOYEHHS K CeTH
«HTepHeT» 1 0becieueHnEM
JIOCTYIIA K 3JIEKTPOHHOM
UH()OPMAIOHHO-
o0pa3zoBaTenbHOM cpene
JIALICH3NATA;

MOoHOOIOK (B TOM YHCITE,
KIaBHATypa, MBIIIIb,
HAYIIHUKA) C BO3MOXKHOCTBIO
TOAKITIOYEHHS K CeTH
«MuTepHeT» U obecneueHneM
JIOCTyTIA K 3JIEKTPOHHOM
nH(OPMAITHOHHO-
o0pa3oBaTenbHOI cpene

7 Tlomemenue Ne 7 nost Crousl,

CaMOCTOSITEJIbHON paboThI Cryinbsi;

00yJaroNIHXCst Cremnax uist yaeOHO-
METOMYECKIX MaTePHaJIOB,;
MHorodyHKIHOHAIEHOE
yCTpOICcTBO (TIPUHTEP, CKaHED,
KCEPOKC);

HoyTt0yk ¢ BO3MOXXHOCTBIO
MOKIIOYCHHS K CETH
«HTepHeT» M 0becnieueHneM
JIOCTyIA K 3JIEKTPOHHOI
UHPOPMAITOHHO-
o0pa3zoBaTebHOM cpene
JIALICH3MATA;

MOoHOOIOK (B TOM YHCITE,
KIIaBUATYPa, MBILIb,
HAYIITHUKH) C BOSMOYKHOCTBIO
MOAKITIOYEHUS K CeTH
«HTepHeT» N obecrieueHueM
JIOCTYIA K 3JIEKTPOHHON
nH(OPMAITHOHHO-
o0pa3oBaTenbHOI cpene

8. METOJUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHUTIIUHBI (MO YJIS)

Meroaudeckue yKa3aHHs 110 U3YIEHHIO yIeOHOH TUCIUIIIHHBI « MeTOIbI MAIMHHOTO 00y49eHHs» MpeAcTaBIeHs! B [Ipmioxennn 2
U BKIIIOYAIOT B CEO0A:

L. Metonudeckue ykazaHust I 0Oy4arolIuXCsl 10 OpraHU3aluK y4eOHOH NesITebHOCTH.
2. MeTtoaudeckue yka3aHUs IO OPTaHU3AIMH CaMOCTOSTENBHON paboTh 00yYaroIIIXCs.
3. Meroandeckue yKa3zaHUs [0 OPTaHU3ALUH MPOLEIYPhl OLCHUBAHUS 3HAHUH, YMEHUI, HABBIKOB M (MJIM) OIBITA

ACATCIBHOCTH, XapaKTCPU3YIOIIUX 3Tallbl d)OpMPIpOBaHI/ISI KOMITETEHIIMA.




MUHUCTEPCTBO HAVKHU U BBICIIIETO OFPA30BAHMS POCCUMCKON ®EJIEPAITAN

®denepanbHOe rocyiapcTBeHHOE OI01KeTHOe 00pa3oBaTeIbHOE yUpesk/JIeHue BbICIIero
o0pa3oBanus ''Poccuiicknii rocy1apcTBeHHBbIH re0JI0Oropa3Be/l04HbIii YHUBEPCUTET HMEHH
Cepro Opaxonuxkunze'

(MT'PH)

AHHOTAIUS AUCUMILIAHBI (MOTYJIs)

MeToabl MAIIMHHOTO 00y4YeHHUS

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperieHa 3a kadeapoii IKOHOMHUKH MHHEPAJIbHO-CHIPHEBOT0 KOMILIEKCA

Y4eOHbIi MmiaH b270305 25 INV25.plx
27.03.05 aHOBaTHKA

OO6mas Tpyao&MKOCTh 4 3ET
dopma o0ydeHus O4HasA
[Iporpammy cocraBmi(u): cT. mpenojasatenb, Uyrymbaera H.H.

Cemectp(bl) H3yUCHHS 8;



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

Ienmpto 0CBOCHMS TUCIUILIMHEL "MeTOIbI MATHHHOTO 00y4YeHUS" SIBISIETCS U3ydIeHHEe MaTeMaTHIECKIX OCHOB TEOPHH U
METOZI0B MalIMHHOTo 00yueHus (machine learning) B BEpOSTHOCTHOH MOCTaHOBKE.

2. MECTO JUCHHIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: | b1.B

2.1 | TpeGoBaHus K NpeJBaAPpUTEIbLHON NOATOTOBKE 00y4aI0LErocs:

2.1.1| Teopus cratucTuku

2.1.2 | MUKpOIKOHOMHUKA

2.1.3 | Makpo3KOHOMHKA

2.2 | JuCHUNJIAHBI U TPAKTHKH, IJIsl KOTOPHIX 0CBOEHHE IAHHOH JTHCHUILTHHBI (MOIYJIs1) HEOOX0AMMO KaK
npeanecTByonee:

2.2.1| OCHOBBI BHEIIHEDKOHOMUYECKON JEATENLHOCTH

2.2.2 | TocymapcTBeHHOE PEryIupOBaHUE SKOHOMUKH

2.2.3| CratucTtrka (puHAHCOB

2.2.4| VopasieHue NpoeKTaMu

2.2.5 | OCHOBBI OYXTalnTepCKOTro y4deTa U GPUHAHCOBOH OTYECTHOCTH

2.2.6 | MUKpOIKOHOMHYECKAS! CTATUCTUKA

2.2.7| DKOHOMHUKA JaHHBIX

2.2.8 | CucreMHbIi aHauns

3. KOMIIETEHIIMY OBYYAIOIIETOCSI, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUSI IMCOUTLJINHBI
(MOJLYJIST)

IIK-3: CnocobeH ocymecTBIsATh padoThl 10 npoekTHpoBanuio ACYII

3HaTh:

VcToyHnKky cTaTUCTUYECKOI HHpOopManuu

Mertobl 00pabOTKH, aHATH3a CTATHCTHYCCKONW HH(POPMAIHU

MeTo/bl M MHHCTPYMEHTbI BU3YaIM3alluK CTaTUCTHYECKOI HH(pOpMaLn

Ymerb:

PabotaTs ¢ pa3TMYHBIMU HCTOUHHKAMH CTaTHCTHYECKOH HH(pOpMAIu

T'oToBUTH aHATMTHYECKHE O630pI>I, JAOKJIaAbl, pPEKOMCHAAIUU, IIPOCKTHI HOPMATUBHBIC JOKYMCEHTBI Ha OCHOBE CTAaTUCTHYCCKUX
pacyeToB

Pa3pa6aTLIBaTb OIITUMAJIBHBIC YIIPABJICHYCCKUC PCIICHNA HAa OCHOBE CTaTUCTUYECKOMN I/IH(bOpMaI_II/II/I

Baanernb:

HaBbIkamMu KOHCYIBTalUH O BOIPOCaM BHEJPEHUS HHHOBALIMOHHBIX CTATUCTUYECKUX METOJIOB, OKa3bIBAEMBIX CTATUCTUIECKHM
opraHaM, KOMIIaHUSM U OpTaHH3aLUsIM, 3aHATHIM CTaTHCTHYCCKON IESTEIBHOCTHIO B Pa3JINYHBIX 00JIacTsIX HayKH, TEXHHUKH,
OO0IIECTBEHHOH, TPOU3BOICTBEHHON 1 KOMMEPUECKOH AeATEIFHOCTH

HaBrsikamu KOHCYJIbTallu1, OKa3bIBA€EMbIC HOTpe6I/ITeHHM CTAaTUCTUYCCKUX NAHHBIX IO BOIIPOCAM UCTOYHUKOB CTaTUCTHYCCKOM
an)opMauym 1 METOAOB UX NPABUIBHOI'O UCTIOJIB30BAHUS

Haprikamu o00ocHOBaHUS CTPAaTErU4CCKUX HaHpaBJ’IeHI/Iﬁ OKOHOMHYCCKOI'O pa3BUTHA Ha MUKPO-, ME30- U MAKpPOYPOBHAX U
paSpa6OTKI/I OINITUMAJIBHBIX YIIPABJICHYCCKUX peIHeHI/Iﬁ

IIK-6: CnocoGen (popmMupoBaTh BO3MOKHbIe HHHOBALIMOHHbIE PellIeHUs HA OCHOBE Pa3padoTAHHBIX JIs1 HUX LieJIeBbIX
nokasareJjiei

3HaTh:

PedepenTHbIe MOAENHN OIIEHKH CHCTEM yIIPABICHHS

MeToabl CTpyKTYPHOM JEKOMIIO3ULIUH IIPOLIECCOB

ITpuHIUIBI ¥ METOABI TPAHCIIALIUY LIEIeH OpraHU3aluU B I0KA3aTEIH IPOLIECCOB

Ymerb:

AHaJ'II/I3I/IpOBaTI) TUTAHOBBIC U OTYETHBIC TOKA3aTCIIM CUCTEMBI IPONECCHOTO YIIPABJIICHUA OpTraHu3alun

HpOI/ISBOJII/ITL CpaBHHTeJ’IBHBIﬁ aHaJIN3 IToKa3aTelIeii CUCTEM IpOHEeCCHOrO yIpaBJICHUA opraHmauHﬁ

AHaJ'II/ISI/IpOBaTB HMCHOIIUECCS PCCYPChI U COCTABJIATH IICPCIICKTUBHBIC IUIAHBI PA3BUTHS OpFaHI/ISaHI/Iﬁ

Baaners:

Hagbikamu cOopa nHpopManum o pe3yiasrarax paboThl ASHCTBYIOMICH CHCTEMBI TPOLIECCHOTO YIIPABJICHUS OPTaHH3aIIH

HaBbikamu o1ieHKu TCKYIIUX rokasaTenei ,E[eﬁCTBleH.leﬁ CHUCTEMBI IIPOLCCCHOT'O YIIPAaBJICHHUSA 110 HpHHHTOﬁ MOJCIN H
OIIPCACIICHUS LICTICBBIX MOKa3aTelIch CHCTEMBI IpOoHeCCHOro yrnpapJICHUA OpraHnu3alnui U €€ KOMIIOHCHTOB




HaBbIkaMu OIIEHKH COOTBETCTBHSI 3KOHOMUYECKOH U (pyHKIIMOHATEHOH 3 (EKTHBHOCTH CHCTEMBI IIPOLECCHOTO YIIPABICHHS
OpraHM3aliH LIENsIM CUCTEMBI YIpaBICHUs OpraHu3alyeil 1 Tpeb0BaHUAM K Helt

B pe3yJbTaTe 0CBOCHUA NTUCHHUIIIUHBI oﬁyqaloumﬁcsl JOJIKEH

3.1|3narTh:

VicTouHnky cTaTHCTHUECKOM HHpOopMaum

Pe(bepeHTHBIe MOJECJIN OLICHKHU CUCTEM YIIPABJICHUS

3.2 YmeTn:

Paborats ¢ Pa3INIHBIMHA UCTOYHUKaMHU CTaTUCTUYECKOM I/IH(I)OpMaL[I/II/I

AHaJ'IPIS’PIpOBaTI: IIJIAaHOBBIC U OTUYETHBIC IMOKA3aTCIIN CUCTEMBI ITPOLECCHOI'O YIIPAaBJICHUA OpraHru3alunu

3.3 | Buaagern:

HaBplkaMu KOHCy/nbTallMd IO BOIPOCAaM BHEAPEHHs HMHHOBALMOHHBIX CTATUCTHYECKUX METOHOB, OKA3bIBAEMBIX CTATHCTUYECKUM
opraHaM, KOMIIAaHHSIM M OpPraHU3alUsAM, 3aHSATBIM CTaTUCTUYECKOH MEATENbHOCTBIO B PA3IMYHBIX OOJIACTAX HAyKH, TEXHUKH,
OO0IIECTBEHHOH, TPOU3BOICTBEHHON 1 KOMMEPUECKOH AeATEIFHOCTH

Hapbikamu c60pa I/IH(bOpMaHI/II/I O pe3yJspTaTax pa6OTBI I[eﬁCTByIOIlIeﬁ CHUCTEMBI IIPOLECCHOT'O YIIPABJICHUA OpraHU3alnnu




