degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: MamnHoe o0ydeHue
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
npopuiIb NOArOTOBKHU: Kombunaropuka u qudpoBas 5KOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa TUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 3 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
nexuud: 30 yac.
ceMuHapsl: 45 vac.
nabopatopusie 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrtaBui: P.I'. Heitues, npodeccop

[Iporpamma obcyxieHa Ha 3acefiannu kKadenpsl auckpetHoit marematuku 05.03.2020



AHHOTANMA
OTOT Kypc TpHU3BaH IO3HAKOMHUTH CTYJACHTOB C COBPEMEHHBIM COCTOSHHEM MAIIMHHOTO OOYYeHHS |
HCKyCCTBEHHOTO wuHTeiiekTa. OH codetaeT B cebe TeOpeTHYECKHE OCHOBBI alTOPUTMOB MAIIMHHOTO
0o0ydeHUs] ¢ KOMIUICKCHBIMHU TMPAaKTHYECKUMHU 3anaHusMu. Kypc oXBaThIBaeT MaTepHaNlbl OT KJIACCHUYECKHX
QITOPUTMOB JI0 MOJXOA0B K TIYOOKOMY OOYYEHHWIO M IMOCIICAHUX JIOCTHKCHHUH B OOJACTH MCKYCCTBEHHOTO

HHTEIICKTA.
1. leau u 3apauu

Meap AUCUMNIMHBI

L] I/I3y‘II/ITe OCHOBHBIC TCOPECTUYCCKHUEC OCHOBBI MAIIMHHOT'O 06yquH${ nu FJ'IY6OKOFO O6yLICHI/I$I.

® O3HAKOMBTECH C Pa3INIHBIMHA TOAXO0AaMH K KOHTPOJIUPYCMBIM U HCKOHTPOJIMPYCMBIM HpOGJ’IeMaM.

o [lomyunte HEOOXOOUMBIA OMBIT B 00NAaCTH NpeABapUTENbHOW OOpabOTKM JAaHHBIX, Pa3pabOTKH

MOJEJIEH, TIOATOHKH U ITPOBEPKU.

3agauu AU CHUILIHHBI

e [IpenBapurennHast 00pabOTKa JaHHBIX, pa3paboTKa MOjIeTel, OATOHKA U MIPOBEPKa.

e Hagpbiku, HEOOXOUMBIE ISl pa3padOTKU MPOIYKTOB M MPHUKIIAIHBIX UCCIIETOBAHUN.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VYK-6.1 YmMmeer pemarp 3a/iaud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESITELHOCTH

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-5 Nmeet npeacrapieHne 00 aKTyalbHBIX
npoOiemMax HayKH U TEXHUKH B 001acTi
MH()OPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0eH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npodeccuoHaIbHBIE 3a/1a9H

OIIK-5.1 NmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5.2 Crniocoben OLICHUBATh AKTYaJIbHOCTb
UCCIIeI0BaHU B 00J1aCTH MHPOPMATHKU M BBIYHUCIUTEIBLHOM
TEXHHUKH U HX MPAKTHYECKYIO0 3HAYMMOCTh

OIIK-5.3 Brnameer mnpodeccHoHaANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCHMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-6.1 CrocobeH aHamuM3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-6.2 CnocobeH pa3pabarbiBaTh M MOIEPHHU3UPOBATDH
IPOrpaMMHOE u anmapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM




OIIK-6 CriocoOeH BeIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.3 CrnocobOeH WHCIIOIb30BaTh MCCIIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 00iacTell HayKu (TEXHHUKH)

OIIK-6.4 BnameeT aHAaIUTHYECKUMHM U BBIYHUCIHUTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHUBAThH u IPUMEHSTh MaTeMaTHYeCKHe,
€CTECTBEHHOHAyYHbIC,  COLMAIBLHO-DKOHOMHYECKHE U

npodeccoHaNbHBIC 3HAHUS JUIS PEIICHUsS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE B HOBOW WM HE3HAKOMOW Cpele U B
MEXKIMCLUILIMHAPHOM KOHTEKCTE

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOH
obyiacT Mpo(heCCUOHATBHOU IEATSILHOCTH

[IK-1.2 Ymeer pemarb Hay4dHbIE 3aa4d C TOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepUUKALUH MOJCIICH]
IPOrpaMMHOTO 00ECHeYeHUs] B CBS3M C IOCTaBICHHOH]
LENBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKOU

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4alOIINecs JOIKHbI

3HATb:

- OCHOBHbIE IPUHIIMIIBI ¥ TPOOIEMBI TEOPHH MAITMHHOTO 00y4YeHNS;

- OCHOBHBIE METO/IbI M AJITOPUTMBI PEeIICHHs 3a/1a4 OOy4eHUs 110 IpeleieHTaM;
- OCHOBHbIE 00JIaCTH MPHUMEHEHHUS 3TUX METOOB U aJITOPUTMOB;

- KJTaccu(UKanys, KIacTepru3alus 1 perpeccusl.

YMETB:

- (hopManIM30BaTh MOCTAHOBKY NMPHKJIAJAHBIX 33]a4 aHAJIN3a JaHHBIX;
- ACIOJIB30BATh METObI OOYUEHHS, OCHOBAHHBIC Ha MPELEACHTAaX, Ui PELICHUS TPAKTUIECCKUX 3a7ad;
- OLIEHUTh TOYHOCTH U 3()(HEKTUBHOCTH MOTYYSHHBIX PELICHUI.

BJIAJIETh:

- OCHOBHBIC INOHATHUSA TCOPHUHU MAILIMHHOT'O O6yquI/Iﬂ;

- HaBBIKU CaMOCTOSITCIIbHON pa6OTBI IpH pCHICHUU THUIIOBBIX 3a/1a4,

-KYyJIbTypa NIOCTAHOBKH U MOACIIMPOBAHUS MTPAKTUYICCKU 3HAYUMBIX 3a1a4;

- HABBIKHM TCOPCTUYCCKOTO aHAJIN3a PCAJIbHBIX 3aAdad, PCIIaCMbIX C HCIIOJIB30BAHUCM aJITOPUTMOB

00y4eHHs IO TIpele/ICHTaM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 Intro, knn, HauBHEIH OalieCOBCKUIA 5 10 20
2 SVM, PCA 8 8 20
3 [ToBbImIeHue TpaguieHTa 5 10 25
4 OnTtumuszanus, peryispusaius B DL 7 7 20
5 Bekropusanus TEKCTa, Bnoxenus, 5 10 20
ABTORHKOJIEPHI
Hroro gacor 30 45 105
[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)
1. Intro, knn, HauBHEINA Oaiie COBCKMIT

JIuneiinas perpeccust. ['paguenTHeIi ciyck JIoructudeckas perpeccus

2. SVM, PCA

JIeKOMITO3UITUS OTKIIOHEHHS CMEIIIEHUS, TECTOBAs cpe/ia ¢ 00yUeHHEM 10 JIepEBhsIM M aHCaMOJIb

3. IloBeilIeHUE TpaAreHTa

Tunbl GyHKIMIA, OTCYTCTBYIONIME 3HAYCHUS, BAXXHOCTH (PyHKIIMH OCHOBBI HEMPOHHBIX CETEH

4. Ontumuzanus, peryaspusanus B DL
PexyppenTtHbie HelipoHHbIE ceTn CBepTOYHbIE HEHPOHHBIE CETH
5. Bekropu3zauus Tekcra, BioxeHusl, aBTOAHKOIEPHI

Knacrepusanust 6e3 yauresst

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMO¥ AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

CTaHJapTHAas yueOHas ayIuTOpHs
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. MammnanaOe o0yuenue [ Texct]/X. bpunk, . Puuapnc, M. ®@esepond, Real-World Machine
Learning, -CII6., [Tutep, 2017
2. Python u mammunOoe 00yuenue [Tekct] = Python Machine Learning : kpaiiHe HeoOXoMIMOE H3/IaHUE
10 HOBEHIIeH npeicKka3aTebHON aHAIUTHKE IS 0osiee TITyOOKOr0 MOHUMAaHUS METOI0IOT U
MammHHoro oOydenus / C. Pamka; nep. ¢ aam. A. B. Jlorynosa .— M. : IIMK Ilpecc, 2017 .— 418 c.:
un. - lpenm. ykas.: c. 408-417. - 200 3x3. - ISBN 978-5-97060-409-0 (8 niep.) .— [lonHEri1 TekeT
(Hoctyn u3 cetu MOTU / Ynanennslit foctym).

JlononHuTeNbHAS TUTEpATypa
1. Maremaruveckrie OCHOBBI MAIIMHHOTO 00y4eHus U nporHozuposanus [Tekcr] / B. B. BoioruH ;
Mock. ¢u3.-TexH. uH-T (Toc. yH-T), JIa0. CTpyKTypHBIX METOAOB aHAJIN3a JIaHHBIX B MPEICKa3aTeILHOM
monenuposanuu (IIpeMoJla6), -t npobiem nepenaun undopmarun uM. A. A. Xapkesnua PAH -
M.MIIHMO,2013




2. MamunHHOe 00y4eHHre: HOBbIM UCKYCCTBEHHBIN HHTEIEKT [ TekcT]/D. Anmakaun, -M., W3a. rpynmna
"Touka", 2017

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYHLTHMCﬂHﬁHBIC TCXHOJIOT'MU MOXXHO UCIIOJB30BATh HA JICKOUAX U NPAKTUYICCKUX 3aHATUAX, B TOM
YHCJIC Ha NPE3CHTAllMAX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBIAJIETh OOIIMM IMOHSITHHHBIM
anmapaToM, a ¢ JPYroi - HayYUThCs MPUMEHSATH TEOPETUICSCKUE 3HAHUS Ha MPAKTHKE.

B pPE3YyabTATC HU3YUCHUSA AUCHUIUIMHBI CTYACHT JOJIKCH 3HAThb OCHOBHBIC OIIPCACIICHUSA, IMOHATHA,
AKCHOMBI.

Jis  ycmemHoro OcCBOEHHUS Kypca TpeOyeTcsi KpOIOTIMBas CaMOCTOsTeNbHass padoTa CTyIOeHTa.
[Tporpamma Kypca mpeaycMaTprBaeT MUHHUMAIbHOE BpeMsi, HEOOXOIUMOE CTYAEHTY A paboThl Hax
temoii. CamocTosTenbHas padoTa BKIIFOYAET:

®* YTCHHUEC U ITMCBbMO peKOMCH,Z[OBaHHOﬁ JINTCPATypPhbI;

* u3yueHwe y4yeOHOro marepuana (Ha OCHOBE KOHCIICKTOB, y4eOHOH W Hay4dHOU JHUTeparyphl),
MOATOTOBKA OTBETOB HAa BONPOCHI, TNpeIHA3HAYCHHBIC IS CaMOCTOSTEIBHOTO H3y4YeHHs,
[IOATBEPKICHNUE OTACIIBHBIX YTBEPKIECHUN, CBOWCTB;

* 1abopaTopHbIe pabOTHI AJIs1 TOHUMAHUS B3aMMOCBS3H MEKAY TEOpHEl M NPAaKTHYECKUMHU HABbIKAMU;
* [IOJrOTOBKA K 9K3aMEHY.

VropaBneHne ¥ KOHTPOJIb CaMOCTOATENBHONM paboThl CTyJIEHTa OCYLIECTBIsIETCS B  Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo moHMMarh HM3ydaeMblii Marepual, a HEe Hau3ycTh. ECiM CIOXHO M3Y4YHMTh OTACIbHBIC TEMBI,
BOIIPOCHI, CIeayeT 00pPaTUTHCS K MPENOAaBaTeNIo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Kombunaropuka u udposas SKOHOMUKA

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpatGoTunk: P.I'. Heitues, npogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-5 Nmeet npeacrapieHne 00 aKTyalbHBIX
npoOiemMax HayKH U TEXHUKH B 001acTi
MH()OPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0eH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npodeccuoHaIbHBIE 3a/1a9H

OIIK-5.1 NmeeT npeacTaBieHrne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5.2 Crniocoben OLICHUBATh AKTYaJIbHOCTb
UCCIIeIoBaHU B 00J1aCTH MHPOPMATHKU M BBIYHUCIUTEIBLHOM
TEXHHUKH U UX MPAKTHYECKYIO0 3HAYMMOCTh

OIIK-5.3 Brnameer mnpodeccHoHaANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHOOPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 CrocobeH aHamuM3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-6.2 CnocobeH pa3pabaTbiBaTb M MOJEPHHU3UPOBATDH
IIPOrpaMMHOE u anmapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6.3 CrocoOeH WHCIIOIb30BaTh MCCIIEN0BATEILCKIE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 00iacTell HayKu (TEXHUKH)

OIIK-6.4 BnameeT aHaIUTHYECKUMHM U BBIYHUCIHUTEIHLHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHUBaThH u MPUMEHSATh MaTreMaTHYeCKHe,
€CTECTBEHHOHAy4YHbIC,  COLMAIBLHO-DKOHOMHYECKHE U

npodeccoHaNbHbIC 3HAHUS JUIS PEIICHUsS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE B HOBOM WM HE3HAKOMOW Cpele U B
MEXKIMCHUILIMHAPHOM KOHTEKCTE

IIK-1 I'0TOB K BK/IIOUECHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOH
obyiacT Mpo(heCCUOHATBHOU IEATSILHOCTH

[IK-1.2 YMmeer pemarb Hay4dHbIE 3aJa4d C TOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepUUKALMH MOJCIICH]
IPOTrpaMMHOTO 00eCHedeHUs] B CBS3M C IOCTaBICHHOH]
LENBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKOU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUIUIMHBI «MalimHHOE 00yUeHHe» 00yUaroNIHNiCs JOKCH:

3HATb:

- OCHOBHbIE IPUHIIMIIBI ¥ TPOOIEMBI TEOPHH MAILTMHHOTO 00y4YeHNS;

- OCHOBHBIE METO/IbI M AJITOPUTMBI PEeIICHHs 3a/1a4 OOy4eHHs 10 TpeLeieHTaM;
- OCHOBHbIE 00JIaCTH MPHUMEHEHHUS 3TUX METOIOB U aJITOPUTMOB;

- KJTaccu(UKanys, KIacTepru3alus 1 perpeccusl.

yMeTh:



- popMaI30BaTh MOCTAHOBKY MIPHUKJIAIHBIX 33]1ad aHAJIN3a TaHHBIX;
- ACTIOJIH30BaTh METO/Ibl OOYUEHHs, OCHOBaHHBIC Ha MPEIIEJCHTAX, /IS PEUICHUS TPAKTUICCKUX 3a71ad;
- OIIEHUTh TOYHOCTH U 3PPEKTUBHOCTH MOTYUSHHBIX PEIICHUIM.

BJIaJeTh:

- OCHOBHBIE [TOHATHUS TEOPUU MAILIUHHOTO O0yUYCHHUS;
- HaBBIKM CAMOCTOSTENILHOI paOOoThI IPH PELICHNH TUIOBBIX 33]1a4;
-KYJIbTYpa IOCTaHOBKH M MOJEIIMPOBAHMS IPAKTUYECKU 3HAYMMBIX 3a]1a4;

- HaBBIKM TCOPETHUYCCKOI'O aHajin3a pCaJIbHbIX 3a/ad, PCIIa€MbIX C HCIIOJIb30BAHHUEM aAJITOPHUTMOB
06yquI/m o nmpeucacHTam.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. IlocraHoBka 3amaun oOyudeHus: ¢ yuutesneM. [Ipobnemsl perpeccun u knaccudukanuu. Kaxas
pa3nuna?

2. JIuneliHas MOZIENb 3a/1a4M PErPecCur B MaTpUyHOU 3anucu. OyHKIMS TOTEph CpeHEKBAIPATUIHON
OLINOKH.

3. Yto Takoe rpaguent? Kak 3To uCIonb3yeTcsi B ONTUMHU3ALNAN?

4. 3anumure mwar rpaMeHTHOrO CIycKa JUIst JuHelHoW Mogenu u MSE nyis omHOMEepHOTo citydast.

5. Uto Takoe nposepka? IlepexpectHas mposepka?

6. Uto Takoe perynspusauusn? Yem perynsipuzanus L1 otnuuaercs or L27

7. Uto Takoe mokazaTesd TOYHOCTH U OT3bIBA?

8. Kak paboraer ynakoBka? Urto Takoe ciydailHblid sec? B yem pasnuma mexay Random forest u
Bagging?

9. YUeMm nmapamMeTpsl oIMYarOTCA OT runepnapameTpos? Hamnpumep. 4to Takoe napamerpsl B IMHEMHBIX
MOJEJISIX U AepeBbsiX pewmeHuii? [ unepnapamerpsr?

10. Uro taxoe noseimenue? IloBeimenue rpaguenta? Kak cienyer oOydars Monenp Ha mare t + 1 B
aHcamOJ1e TIOBBILICHUS IpajneHTa’?

11. Yro Takoe obparHoe pacnpoctpanenne? Kak 3to paboraer?
12. Kak rpaguent Oyiet pacnpoCcTpaHsAThCs uyepe3 TuHelHbI cinoii? Yepe3z ReLU?
13. Kak paboraer cBeprounslii cioii? Kakue siapa (unbsrpsl) B cBeprouHoM ciioe? OHU He3aBUCUMBI?

14. Yto takoe orceB? Kak 3To paboTaer B HEHpoHHOH ceTn? MeHSET JIn OH CBOE MOBE/ICHUE Ha dTarle
BBIBOZA (TeCTUPOBaHUS)?

15. Yro Takoe makerHast HopMmanuzanusi? Kak 3to paboraer? Kak 310 BinsieT Ha cKOpoCTh 00ydeHus1?
MeHsieT 11 OH CBOE MOBEICHUE Ha JTare BbIBOAA (TECTHPOBAHMS)?

16. CdhopmynupyiiTe HEKOHTPOIUPYEMYIO MOCTaHOBKY 3amadd. Yrto Ttakoe kiacrepm3anusa? Kak
paboraet anroputm k-cpeanux?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. JlokaxuTe, 4TO €CJIM M, N - Ba B3aUMHO IPOCTHIX LI€JIBIX YHUCJIA Pa3HOW YETHOCTH, TO YUCIA M2 -
n2 1 2mn TakXe B3aUMHO MPOCTBHI.

2. HanmmuTe n pokaxure oOIIyro (GopMyny Ui KOJMYECTBA PA3IUUYHBIX IPEACTaBICHUN JTaHHOTO
LEJIOTo YKcia n B BUAE CyMMBbI ABYX kBaaparoB. (IIpencraBurenn, KOTOpble HE MONYYEHBI OPYr OT
Apyra myTeM U3MEHEHHs 3HAKOB M OPSIKa CJIOB, CYUTAIOTCS Pa3HBIMHL. )

3. Ha ocHoBe momydeHHOW (HOpMyYNbl BBIBEAMTE HIXKHIOIO TPAHUIy MAaKCUMAaJIbHOIO YHCJIa PaBHBIX
paccTossHUN MeXIy 3aJaHHBIMM N TOYKaMM HA IUIOCKOCTH, MCIIOJIb3ys MPaBUWIBHYIO IPSIMOYTOJIbHYIO
pEIIETKY.

4. TlocTpoiiTe MpaBWIBHBIN MATUYTOJBHUK C IIOMOIIBIO IUPKYIIS U IUHEHKH.

5. IlocTpoiiTe MpaBUIBHBIN 15-yroNbHUK, HCIIONB3YS UPKYJIb U JIMHEHKY.



6. Bam maercs oqun cermeHt. TpeOyeTcs MOCTPOUTh ¢ TIOMOIIBIO ITUPKYISL U IMHEWKHU OTPE30K JITHHEI
X, VIOBJICTBOPSIONINIA YPaBHEHHIO

7. OCHOBBIBAasCh Ha TPEABLAYIIEM 3aJaHUH, JIOKAXKHUTE, UYTO MPABWIBHBIA CEMHUYTOJbHUK HEIb3s
MOCTPOHTH C TIOMOMIBIO IIUPKYJIS U TUHEHKH.

8. JlokaxxuTe, 4TO TPUCEKIHS YIiIa HEBO3MOXKHA.

9. OmummTe BCE BO3MOXKHBIC KOMOWHAIIMM KOJUYECTBA YEPHBIX M OCNBIX HIAPOB B ypHE IS
TOJIOCOBaHUS, YTOOBI MPH CIyYailHOM BBIJIOBE JIBYX IapOB B BBHIOOpPKEe Oe3 BO3Bpara, BEPOSITHOCTh
BBUIOBA ABYX O€NBIX MApoB cocTansiia TouHo 0,5,

10. PaccMOTpUM COOTHOINIEHHE CTOPOH a, b, ¢ TPEYrobHUKA, B KOTOPOM TPEYTOIbHUK C BEPIIMHAMU B
OCHOBaHMH OHCCEKTpUC paBHOOeApeHHbIH. [Ipemnosaras, 4To CTOPOHBI, CXOJSINIUECS HA CTOPOHE C
OOJIBIIIOTO TPEYTOJILHUKA, PABHBI, CBEJIEM 3TO COOTHOIIIEHHE K CIIEYIONMEMY

11. anee Mbl paccMaTpuBaeM Ky0, onpeesieMblil TIEPBBIM U3 TPEX YpPaBHEHUH (0TKa3 OT TpeOOBAHMUS,
4TOOBI a, b, ¢ OBLTH CTOPOHAMU TpeyrolibHUKA). [TokaXkuTe, 4To MoMyueHHBIH KyO0 HEpPa3JIoKuM, TO €CTh
OTIPEICIISIONIUI €r0 MHOTOYWICH HE YUHUTHIBACTCS.

12. B nononne

HUE K TOMY, TOK2KUTE, YTO Hall KyO HeocoOEH, TO €CTh HET HU OJIHOM TOYKH Ha €Tr0 MPOEKTUBU3AIHH,
B KOTOPOW KaKJ0€ HAMpaBJICHUE Kacajoch Obl (WJIH TOrO K€ CaMOro, B KOTOPOM BCE TPH IEPBHIC
YacTHbIC IPOU3BOHBIE MHOTOUWICHA, OTIPE/ICTISIONICTO €T0, BBIPOXKIAIOT ).

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Hamumure m pokaxkure oOuryro Gopmydy s KOJHYECTBA PA3IUUYHBIX MPEACTaBICHUN JTaHHOTO
LIEJIOTO YKCIIa N B BUJIE CYMMBI IByX KBaJpaToB.

2. JIoKaxuTe, YTO TPUCEKIUSA yIvia HEBO3MOXKHA.
Buiet Neo2

1. PaccMOTpUM COOTHOLIICHUE CTOPOH a, b, C TPEYTrOJbHHUKA, B KOTOPOM TPEYTOJIBHUK C BEpIIMHAMHU B
OCHOBaHHMH OMCCEKTPHC PAaBHOOCAPEHHBIN.

2. Onummre Bce BUABI KOMOMHALIMN YUCEN YEPHBIX U OENbIX MIApOB B YPHE AJISl TOJIOCOBAHUS, YTOOBI,
€CJIM J[Ba Iapa CJIy4yailHO BBUIOBJIEHBI B BHIOOPKE M HE BEPHYJIUCH, BEPOSATHOCTH BBIIOBA JIBYX OEJIBIX
mapos Ob11a To4HO 0,5.

Kputepun oniennBanus

Onenka «oranyHO (10)» BICTaBIAETCS CTYNEHTY, KOTOPBIN MPOSBUII BCECTOPOHHEE, CHCTEMATHIECKOE
U TiIy0OKOe 3HaHMEe MaTepHraia 00pa3oBaTeIbHON NPOrpaMMBbl, CAMOCTOSTEILHO BBIIIOIHIII BCE 3a/1a4H,
MPEOyCMOTPEHHbIE MPOrpaMMoOil, TIIyOOKO H3y4YWJI OCHOBHYIO M JIOTNOJHUTENBHYIO JIUTEPaTypy,
PEKOMEH/IOBaHHYIO IPOrpaMMOM. , aKTHBHO paboOTaeT B KiIacce M IMOHUMAeT OCHOBHBIC HAy4HBIE
KOHIIENIIMM T10 HW3y4aeMONl MAHCLHIIIMHE, TMPOSBWI TBOPYECKMH TOAXOA W HAy4yHBIA ITOIXOX B
NOHUMAaHUM W TPEACTABICHUH Marepuasa o0pa30BaTeNbHONW TNPOrpaMMbI, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl HCIIONb30BaHUEM OOTaThIX M aJIeKBaTHBIX TEPMHUHOB, a TAKXKE MOCIEI0BATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «ommuHo (9)» gaercs  CTYIEHTY, KOTOpPBI IPOAEMOHCTPUPOBAJl  BCECTOPOHHEE
CHCTeMaTH4YeCKOe 3HaHHE Marepuana o0pa3oBaTeIbHOI MPOrpaMMBbl, CaMOCTOSITEIBHO BBIMOJHHUI BCE
3aJay, MPEeIyCMOTPEHHbIE MPOrpaMMON, MITyOOKO YCBOWJI OCHOBHYIO JIUTEparypy U 3HAKOM C
PEKOMEH TyeMOM JIOTIOTHUTEBHOM JINTEPaTypoil. TI0 TporpaMMe, akTUBHO TpopadoTall Ha 3aHATHSX,
[MOKa3aJl CHCTEMHOCTh 3HAHMH 10 JHUCLUIUIMHE, NOCTATOYHYIO IS JAJbHEHMIIEro M3y4eHUs, a TaKxke
YMEHHUE CaMOCTOATENIBHO PACIIUPSTH €€, OTBET KOTOPOM OTIMYAeTCsl TOYHOCTBIO HCIOIb3YEMbIX
TEPMHUHOB, a U3JI0KEHNE MAaTEPHAIIa B HEM MOCIEA0BAaTENLHOE U JIOTHYHOE;

Onenka «omnuHO (8)» BBICTABISETCA CTYACHTY, KOTOPBIM MPOSIBMJ TOJTHOE 3HAHHE Marepuaia
0o0pa3oBaTeIbHONM NPOTPaMMBbI, HE [OMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSATEJIFHO BBIMOJIHMI BCE 3aJaHUs, NPEIyCMOTPEHHbIE INPOrpaMMOM, H3y4YHJ OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBaHHYIO Yy4eOHOW MporpaMMoN. mporpaMma, akTUBHO MpopaOoTaHHas Ha
3aHATHAX, TOKa3aja CHCTEMHOCTh €ro 3HaHMH 1O JUCLUIUIMHE, JOCTATOYHBIX JUIS JaJbHEHIIero
U3yUYEHUs], & TAKKE CIOCOOHOCTh CAMOCTOSITEIbHO HX PACIINPSITH;

Ouenka «xopomo (7)» BBICTaBISETCS CTYIEHTY, KOTOPBIH NPOSBHII JOCTAaTOYHO IIOJIHOE 3HAHUE
Marepuaga oOpa3oBaTEIbHOW HPOTrpaMMbl, HE JOIYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOATEJIBHO BBINOJIHWII BCE 3aJaHMsl, NPENyCMOTPEHHBIE IPOIpaMMON, H3y4WI OCHOBHYIO
PEKOMEHIOBaHHYIO JIUTEPATypy MO MPOrpaMMme, akTUBHO paboTail Ha 3aHATHSX, IPOSBUII CUCTEMHOCTh
CBOMX 3HaHHMH IO IUCHUIUIMHE, JOCTAaTOYHBIX M JAJbHEHIEero M3y4deHus, a TakkKe CIIOCOOHOCTh
CaMOCTOSTENBHO UX YCHINBATE;



Onenka «xopomo (6)» BbICTABISETCS CTYIEHTY, KOTOPBIM MPOSBHII JOCTATOYHO MOJTHOE 3HAHUE
Marepualia 00pa3oBaTeIbHON IPOrpaMMBbI, HE JOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSTEJIFHO BBIITOJHWI OCHOBHBIC 3aJladd, MPEIyCMOTPEHHBIC NMPOrpaMMON, M3Y4HI OCHOBHYIO
JUTEpaTypy. PEKOMEHI0BaH MPOrpaMMOii, MOKa3al CUCTEMAaTHYHOCTh CBOMX 3HAHUI IO JHCIUILIMHE,
JOCTATOYHYIO JJIS TAJIbHEHUIIIET0 U3yUeHHUS;

Omuenka «xopomo (5)» maercs CTyACHTY, NPOJEMOHCTPHUPOBABIIEMY 3HAHUE Marepuayia OCHOBHOU
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmero oOydeHus W Oymyiiel
paboThl 1o Mpodeccuu, KOTOPBIH, HE MPOSBISAA JOCTATOYHONW aKTHBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSTEJIHO BBIMOJIHSI U3 OCHOBHBIX 3aJ1a4, MPEIyCMOTPEHHBIX MPOrpaMMOM, OCBOMI OCHOBHYIO
JUTEPATypy, PEKOMEHIOBAaHHYIO IIPOTPAMMOM, JOMYCTHI OMIMOKH B X BBIIIOJHEHHH U B CBOEM OTBETE
BO BpEMsI TeCTa, HO UMEET HEOOXOAMMbIEC 3HAHMS JJIsl HCIIPABICHUS 3TUX OLIMOOK CaMOCTOSITENIBHO;

O1reHKa «yIOBICTBOPUTEIBHO (4)» HaeTCsl CTyIEHTY, OOHApYXHMBIIEMY 3HAaHHWE Marepualia OCHOBHOM
o0Opa3oBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmiero oOydeHHs W Oymyiied
paboThl 1o mpodeccun, KOTOPBIH, HE MPOSBIAA JOCTATOYHONW aKTHBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSTEJIEHO BBINOJHSJI BBINOJIHWI OCHOBHBIE 3aJa4M, HPELyCMOTPEHHBIC MPOrPaMMOM, M3YUHI
OCHOBHYIO JIUTEPATypy, HO JIOIYCTHIJI OIIMOKY B MIX BHIIIOJIHEHHH U B CBOEM OTBETE BO BpeMs TECTa, HO
uMeeT HeoOXOIMMbIe 3HAHUS JJIsl UCIPABICHHS 3TUX OLUIMOOK MO/ PYKOBOICTBOM IIPENO/IaBaTes;
OtreHka «yIOBIETBOPUTEIHHO (3)» BBICTABISETCS OOydYaromIeMycs, IIPOSBUBIIEMY 3HAHHE Marepuaa
OCHOBHOIW 00pa3oBarejbHON MporpaMMbl B O00ObeMe, HEOOXOAUMOM ISl JajbHEWUIIero OOy4eHUs |
Oynmymeir paboTel Mo mpodecchu, He MPOSBHBIICTO AKTHBHOCTH Ha 3aHATHAX, CaMOCTOSTEIBHO
BBINTOJIHUBIIETO OCHOBHBIE 3a[a4M, MPeIyCMOTPEHHbIE IMPOrpaMMa, HO JOIYCKAloIlas OMMOKH B MX
BBIIIOJTHEHUM M B OTBETE INPH TECTHPOBAHHU, HO OONamaromas HEOOXOAWMBIMH 3HAHUSMH JUIS
yCTpaHEHHs MO/l PyKOBOJICTBOM IIPENoAaBares Haubosee CyneCTBEHHbBIX OMINO0K;

OreHKa «HEYTOBICTBOPUTEIBHO (2)» HaeTcsl CTYICHTY, KOTOPBIM TOKa3asl MpoOeibl B 3HAHUSIX WU
HEJIOCTATOK 3HAHWW TI0 3HAYUTENHHON YacTH MaTephalla OCHOBHON 00pa3oBaTebHOM MporpaMMbl, He
BBITTOJTHHJI CAMOCTOSITEIFHO OCHOBHBIE 33J[a4, TpeOyeMble MPOrpaMMON, JOIYCTII IIPUHIUITHATBHBIC
OIIMOKM B BBHINOJHEHUE IPEIYCMOTPEHHBIX MPOrpaMMOM 3ajad, KOTOPBIH HE MOXKET MPOAODKUTH
yueOy wWin HavyaTh NPOPECCHOHAIBHYIO JEATEIBHOCTh 0€3 JONMOJHUTENBHON IOArOTOBKHA IO
paccMaTpruBaeMoi JUCIUITINHE;

OreHKa «HEYIOBIETBOPUTENHHO (1)» CTaBHTCS CTYyAEHTY IPU OTCYTCTBHM OTBETa (OTKa3 OT OTBETA),
a0 KOTAa NpE/ICTAaBICHHBIH OTBET COBCEM HE COOTBETCTBYET CYTH BOINPOCOB, COAEPKAIIUXCS B
3aJaHuM.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems auddepeHINpOBaHHOTO 3adeTa CTYACHTY pa3pelraeTcsl HCIOIb30BaTh HPOrpaMmy
JUCHUTUIMHBI.



