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[Tporpamma y4deOHO#M aucruiuMHbl «MamuHHOe 00y4YeHHe» COCTaBjJIe€HA Ha OCHOBAHUH
DenepalbHOTO  rOCYJApCTBEHHOr0  00pa3soBaTeNbHOrO CTaHAapTa BhICHIEro  oOpa3oBaHHA
(®roC BO) nanpasnenuss moarotoBkd 09.04.01 Wudopmarnka ¥ BBIMHMCIMTENIbHAsS TEXHHKA,
YTBEp)KIEHHOT0 IpUKa3oM MuHucrepctBa oOpazoBanus U Hayku Poccuiickoit ®enepanuu ot
19 cents6pst 2017 r. Ne 918;

[Topsiaka opranu3anuu yd4eOHOro mpouecca B 00pa30BaTeIbHBIX OPraHM3alUAX BBICIIETO
npodeccuonanpHoro obpazosanus Jlonenkoit Hapoguo#t PecnyOnuku, yTBEpXKIEHHOIO IPHKa30M
MunuctepcrBa o6pa3oBanus u Hayku JIHP Ne 1171 ot «10» Hos16pst 2017 1.;

y4eOHOro IUTaHa ¥ OCHOBHOH oOpasoBarenpHOM mporpammbl  Mudopmatuka u
BBIYHCIIUTE/IbHASA TeXHHKa, HanpasieHus moarotoBku 09.04.01 Mupopmarika U BEIMUCIUTEIbHAS
TexHuka, pazpaboranusix B ['OY BIIO «JloHenxuii HallMOHAIBLHBIA YHUBEPCUTET.

PaspaboTuuk:

KaHJ. TeX. HayK, JOLEHT Kadeapsl

KOMIIBIOTEPHBIX TEXHOJIOTHI (7@2 T.B. Epmonenko
[lporpamma  y4eOHOW AMCHMIUIAHBI YTBep)KICHA Ha 3acelaHuH Kadeapbl

KOMITBIOTEPHBIX TEXHOJIOTUH

[Tpotokon Ne 12 ot «2» anpesst 2020 r.

3aB. kapenpoil KOMIBIOTEPHBIX TEXHOJIOTHM % Epmonenko T.B.
[Iporpamma yueGHOM MUCHMIUIMHBI OHOOpeHa Y4eOHO-METOIUYECKONM KOMHCCHER
(bHU3UKO-TEXHUUECKOTO (aKyIbTeTa

[Tpotokon Ne 5 ot «15» anpenst 2020 r.

[Ipencenarens yueOHO-METOAUYECKOH KOMUCCHH Vi
(bU3NKO-TEXHUYECKOro (aKyJIbTeTa 7 7/ Kotenko B.H



1.  OBJACTH IPUMEHEHUA U MECTO JUCHHUIIJIMHBI B YYHEGHOM
INPOLECCE

VYuebHasg gucuuiuinHa «MamuHHOe oOyueHHe» OTHOCHUTCS K 0a30BoM wactu Oioka
«lucuunmHbl (MOLyJIN)» U COCTOUT M3 ABYX COAEPIKATEIbHBIX MoAaysel: Moayib 1 — «Metosl
KJaccu(UKaluu U perpeccun», Moayib 2 — «AHcamOun pemaromux npasui. Kpurepun Bbioopa
MoOJIeNIel B METObI 0TOOPA MPU3HAKOBY.

JlucuuiuinHa peainsyercs Ha GU3NKO-TEXHUYECKOM (aKybTeTe Kadeapoil KOMIIBbIOTEPHBIX
TEXHOJIOTUH.

OTOT Kypc omnmpaercs Ha MaTeMaTHYECKylO IOATOTOBKY CTYICHTOB, IOJYYCHHYIO IIpU
U3yYeHUH TUCHMIUIMH OakanaBpuarta: «Matematukay, «Teopuss BEpOSTHOCTH, MaTeMaTHUECKas
CTaTUCTHKA», «Martemaruyeckas Joruka», «CoBpeMeHHble HH(OPMALMOHHBIE CHCTEMBl U
TEXHOJIOTUM», Ha 3HAHHS TEXHOJOTMH pa3pabOTKH COBPEMEHHOTO MPOTPaMMHOTO OOecIedeHus,
IOJyYEeHHbIE IIPU U3yYeHUM JUCLUIUIMH OakanaBpuata: «TexHosnoruu pazpaboTKH MPOrpaMMHOTO
obOecnieueHus» «OOBEKTHO-OPUEHTUPOBAHHOE IMPOTPaMMHUpPOBAaHUE», a TakKKe Ha 3HAHUA
TE€XHOJIOTMI HCKYCCTBEHHOI'O HWHTEIIJICKTA, IOJIyY€HHBIE B pE3yJbTaTe OCBOCHUS AMCLUIIIMHBI
Maructparypsl «TexHomorun n3jiedeHus 3HaHUi», 3aKiapIBaeT PyHIAMEHT Hay4YHO-IIPUKIIAIHOU
HOJArOTOBKM OYAyIIMX MCCIeoBaTeNIel B 00J1aCTH MHXKEHEPUN 3HAHUH.

[lonyyeHHble 3HAaHUA MCMONB3YIOTCS  CTYJEHTAMM IPU  HM3YyUYEHUU  JUCLUILIMHBI
«Pacno3sHaBaHue peun», a TakKe BO BPEMs BBINOJIHEHHsS Hay4HO-HCCIIEA0BATEIbCKOW paboThl U
[P HaIlMCAaHUM MAarucCTEPCKOM AUCCEPTALUU.

2. CTPYKTYPA JUCHUIIJINHbI

Xapakmepucmuka yueoHoil OucyunIunbl

HarmnpaBinenue noaroToBku 09.04.01 MadopmaTrika U BEIYMCIUTEIbHAS TEXHUKA

Marucrepckasi nporpamMmma HNudopmaruka v BEIMUCITUTENTbHAS TEXHUKA

[TporpaMMa noJArOTOBKU

AKaJICMHUYCCKAA Marucrparypa

Kpanmudukanms

Marucrp

KonunuectBo COACPIKATCIIbHBIX Mo,uyneﬁ

2

Jucuunirza 6a30Boii / BapuaTUBHOM yacTu
00pa3oBaTesIbHOM MPOrpaMMbl

JUCHUITIIINHA BapHaTHBHOﬁ qaCTu

CDOpMBI KOHTPOJIA

| MOyJIbHBIN KOHTPOJIb, 1 SK3aMeH

TMokasatem ouHas popma 3aouyHas popma
o0yueHHUs o0yueHHUsI
KosmgecTBO 3a4eTHBIX eIMHUIL (KPEIUTOB) 3,5 3,5
['ox moAroTOBKHM 2 2
Cemectp 3 3
KonnuecTBo yacos 126 126
- JTEKIIHOHHBIX 14 2
- MPAKTHYECKHUX, CEMUHAPCKUX
- 1a00paTOPHBIX 28 6
- CaMOCTOSITEIILHOM pabOTHI 84 118
B T.4Y. MHJMBHIyaJIbHOE 3a/IaHUE

HenenbHOE KOMMYECTBO YacoB, 9 15

B T.4. ayTUTOPHBIX 3 1,2




3. OINIUCAHHUE JUCIUIIJINHbI

eau u 3agaun

Ilenv — GopMupoBaHUE y MAarucTpaHTOB 3HAHMH OCHOBHBIX MAaTEMaTHYECKUX METOJOB M
QITOPUTMOB MAIIMHHOTO 00yYEHUs, Pa3BUTh UHTYULIUIO JIJIs TyYIIEero MOHUMAaHHU OCHOBHBIX UCH,
JeKalluX 3a STUMH METOAAMH, IIPUBUTh HABBIKM pPabOThl C IMPOrpaMMHBIM OOECIEUCHHEM,
peaTu3yoIUM AITOPUTMBI MAIIMHHOTO O0YYEeHHUs, U YMEHUE PUMEHSATh MOJy4YEeHHBIC 3HAHUS TIPU
IPOEKTUPOBAHUY U PEATU3ALMH UHTEIUIEKTYaJIbHbIX HUHPOPMALIMOHHBIX CUCTEM.

3aoauu — ocBoeHUE JOTMYECKUX, METPUUECKIX M BEPOATHOCTHBIX METOJOB KilacCU(UKALIUU
U PErpeccHui, alrTOPUTMOB OCTPOCHUSI pa3JeIIAIOUINX THIIEPIJIOCKOCTEN U HellpoceTeil, kputepuen
BbIOOpa MoJeNed W METOJOB OTOOpa TPU3HAKOB, METOAOB IOCTPOCHHUS KOMIIO3UIUI
KJ1accU(UKaTOPOB.

TpeOoBaHusl K pe3y/ibTATaM OCBOEHMS JUCUUIJIMHBI:

[Ipouecc wu3yueHuss AMCUMIUIMHBI «VIHTE/IeKTyanbHbIE CHCTEMbD» HallpaBlI€H Ha
dbopMupoBaHUE SIEMEHTOB CIEAYIOIIMX KomreTeHiui B coorBercTBUU ¢ ®I'OC BO PO mno
HanpasieHuto noarotoBku 09.04.01 MuadopmaTika M BEIYUCIUTEIbHAS TEXHHUKA, YTBEPKIACHHOTO
npuka3zoM MuHHCTEpcTBa 00pa3oBaHus M Hayku Poccuiickoit deneparnuu ot 19 centsaops 2017 r.
Ne 918, u ocHOBHOI 00pa30BaTENBHON MPOrPaMMBI BBICIIETO MPO(ecCHOHANTBHOTO 00pa3oBaHuUs
HarnpaBieHuss moarotoBku 09.04.01 MudbopmaTtrika W BBIYHCIHUTEIbHAS TEXHUKA (MarucTepckas
nporpamma: MudopmaTrka v BEIYUCIUTENbHAS TEXHUKA):

a) ynusepcanvnovix (YK):

— CIIOCOOEH OCYIIECTBISITh KPUTUYECKHH aHaau3 MPOOJEMHBIX CHTyallMid Ha OCHOBE
CHCTEMHOTO TI0X0/Ia, BhIpabateiBaTh cTpareruto aeictuii (YK-1);

0) oowenpogpeccuonanvnuix (OIIK):

— crmoco0eH CaMOCTOSTENbHO MpPHOOpeTaTh, pa3BUBATh U MPUMEHATh MaTeMaTHYECKHE,
€CTeCTBEHHOHAYYHBIE, COLMATBHO-YKOHOMUYECKHE M TMPO(ECCHOHAIbHBIC 3HAHMS Ui PELICHUS
HECTaHJApTHBIX 3a/Ja4, B TOM UYHKCJIE B HOBOM WJIM HE3HAKOMOW Cpelle M B MEXIUCUUILIMHAPHOM
konrekcte (OITK-1);

— crnoco0eH pa3pabaThiBaTh OpPUTHHAIIBHBIE alTOPUTMBI U MPOTPaMMHBIE CPEICTBA, B TOM
YHUCJIE C HWCIOJB30BAHUEM COBPEMEHHBIX WHTEIUICKTYAIBHBIX TEXHOJOTUH, JUIS pElICHHS
npodeccronatbubIx 3a1au (OITK-2);

— crmoco0eH MPUMEHSATh Ha MPAKTUKE HOBBIC HAYyYHBIC MPUHITUIIBI M METOBI MCCIIETOBaHUN

(OIIK-4);

— cmocobeH pa3zpaldaTbiBaTh U MOJEPHU3UPOBATh NPOrPAMMHOE M anmnapaTHOe obecreueHue
UH()OPMAIIMOHHBIX U aBTOMaTH3MpOoBaHHbBIX cucTeM (OITK-5).

8) npogpeccuonanvnvix (I1K):

NPOU3600CHEEHHO-MEXHON0ZUYECKAA OeAMENbHOCb:

—  CHOCOOEH OCYIIECTBIATh TEXHOJIOTHYECKYIO MOJICPKKY IOATOTOBKM TEXHUYECKUX
nyonukanumi (ITK-3);

—  CHOCOOEH OCYIIECTBIATH YNpaBIEHUE PA3BUTHEM HH(OKOMMYHHUKALMOHHOW CHCTEMBbI
opranm3anuu (I1K-6);

OP2AHU3AUUOHHO-YNPABGIEHYECKAA 0eAMETbHOCHb:

—  CIIOCOOEH OCYIIECTBISATh PYKOBOACTBO pa3pabOTKOM KOMIUIEKCHBIX NMPOEKTOB Ha BCEX
CTaausiX U 3tanax BeinosHeHus pador ([TK-20);

HAYYHO-UCCNIE006AMENbCKAA 0eAMENbHOCHb:

— CHOCOOEH OCYWIECTBISATh OSKCHEPTHBIA aHAIM3 JPrOHOMUYECKHUX XaPaKTEPUCTUK
NPOrpaMMHBIX MPOAYKTOB H/WiK anmapaTHbix cpencts. (ITK-21).



B pe3yabTare udyyenus y4eOHON JUCHUIIMHBI CTYAEHT 10JIKEH
3name:

- IMOCTAHOBKY OCHOBHBIX 3a/1a4 MAallIMHHOT'O OGy‘-ICHI/ISI;

- BO3MOXHOCTH aJIT'OPUTMOB MAIIWMHHOI'O 06yquI/151 U CHocOOBI HX IMPUMCHCHUA IJId
pPEUIICHUA NPAaKTUYCCKUX 3a1a4 YIIPABJICHHA U paCllO3HaBaHHA O6p330B;

- JIOTUYCCKUC, MCTPUUCCKHEC U BEPOATHOCTHBIC METO/AbL KJIaCCI/I(I)I/IKaI_II/II/I " perpeccuu;
- OCHOBHBIC ITOHATUSA U IIPUHIMUIIBI pa6OTBI HCKYCCTBCHHBIX HeﬁPOHHBIX ceTeﬁ;
- KOMITIO3MIIHMH KJ'IaCCI/I(bI/IKaTOPOB, METOJbI 6YCTI/IHFa;

— KpUTEpUU BBEIOOPA MOJIETICH U METOIbI OTOOpA MPU3HAKOB;
Ymemes:

— BBIHIOJIHATHL TI'PaMOTHYKO  IIOCTAHOBKY  3aJda4, BO3HHKAOIIUX B HpaKTI/I‘ICCKOﬁ
ACATCIIBHOCTH, U UX PCUICHUA C IOMOIIBO METOJ0B MAllIMHHOI'O 06yquH;1;

— 00OCHOBaTh NPHUMEHEHHE TOTO0 WM HMHOTO aJrOPUTMA MAIIMHHOTO OOY4YEHUs IS
pELICHUSI KOHKPETHOM 3a/1a4H;

— [POBOAWTH aHAJIU3 pa6OTI)I METOJ0B MallIMHHOI'O O6y‘~I€HI/I$I C BBIIBJICHUEM UX CUJIBHBIX
U CJIa0BIX CTOPOH;

—  aHAJNM3UPOBATh PE3yJIbTaThl OOyUYEHHs aJTOpUTMa MAIIMHHOTO OOydYeHUs, MpeaaraTh
IIyTH MOBBILIEHUS €r0 TOYHOCTH;

—  MPOrpaMMHO Peaqr30BBIBATH AITOPUTMbI MATUHHOTO O0YyYEHHUS,;
Bnaoemus:

— 0a30BBIM HHCTPYMCHTApHUEM MAIIMHHOTO O6y‘leHI/I${;
—  HaBBbIKaMHU IMIOCTPOCHUA PA3JINIHOI'O pOoaa KJ'IaCCI/I(bI/IKaTOpOB.

4. Copep:xaHue TMCUMILIMHBI U (pOpPMBI Opranusanum yueOHOro npouecca

HOpﬂ)IKOBbIﬁ HOMEP U TEMA KpaTKOC CoAECpPKaAaHUE TEMbI

1 2

Cooepircamenvnutiit Mooy 1.
Nuxenepus 3nanuii. CucTeMbl, 0CHOBAHHBIE HA 3HAHUSAX

[TocranoBka 3amau oOydeHus Mo mnpereneHTaM. OObEKTHl U
npu3Hakd. Tumbel mxan. Tunel 3agay. OCHOBHbBIE MOHSTHS:
MOJieJIb aJNTOPUTMOB, METOJ O00ydeHMs, (QyHKIUS MOTepb U
(byHKIHOHAT Ka4yecTBna, HPUHIUI MUHUMHU3ALUT
AMITUPUIYECKOTO pHcKa, o0o0bmaronias CIIOCOOHOCTH,
CKOJIB3SIIIINI KOHTPOJIb.

Tema 1.
OCHOBHBIE TOHATHUS U
MpUMEPHI IPUKIIATHBIX 3a/1a4.




2

Tema 2.
Mertoap! KnaccupHUKAIN U
perpeccum.

MeTtpuueckue © JIOTUYECKHE METOIbl KJiacCu(UKauu U
perpeccuu: MeTOJl 3TaJOHHBIX 00pa3oB, METOJ OmmKalIux
coceneit KNN u ero 0600mienust; mogoop yncia k mo Kpurepuio
CKOJIB3SILIIETO  KOHTPOJS;  JIOTHYECKass  3aKOHOMEPHOCTb;
napaMeTpUuecKue CeMencTBa 3aKOHOMEpPHOCTEH; mepeOopHbIe
ITOPUTMBI CHUHTE3a KOHBIOHKIIMIA; peliaroliee JepeBo; BbIBOJ
KPUTEpPUEB BETBIICHUSA; HDHTPONMMHBIA KPUTEPUH, KPUTEPHUI
JoxunuM. JIuneinbIi Kiaccudukarop: pazaesnsonas
MOBEPXHOCTh; METOJl peIalomMx (QYHKIUA ¥  OMOPHBIX
BEKTOPOB; JIMHEHHBIE MOJEIU PErpeccuu U KiacCHU(PHUKaIUU;
METOJI HAaMMEHbBIINX KBaJApPaTOB; IOJIMHOMHUAIIbHAS PETPECCHUS.
baitecoBckas Teopus kiaccupuKauy: HAMBHBIA OaleCOBCKUIMA
KJaccu(uKaTop; HemapaMeTpuuecKue | IapaMeTpHYecKue
METOJIbl OIICHMBAHMs IJIOTHOCTH;, cMecu. HelipoHHblE ceTu:
MOJIENIb  OMOJIOTUYECKOTO HEWpoHa; (YHKUWU AaKTHBALWY;
ITOPUTM OOpPaTHOTO PACIPOCTPAHEHHs OIMIMOOK; CBEPTOUYHBIC
CETH, PEKYPEHTHBIE CETH.

Tema 3.
[TporrHo3upoBaHre BpEeMEHHBIX
PSAIOB.

3amaya TPOTHOZMPOBAHMS BPEMEHHBIX pAnoB. llpumepsl
IPWIOKEHUH. OKCIOHEHIIMAIBHOE  CKOJIB3SIIIEE  CpE/IHEE.
AnanTuBHAs ~ aBTOPETPECCHOHHAas  Mojeidb.  AJanTHBHAs
CEJICKTHBHAsI MOJIeJIb. AJaNTHBHASI KOMIIO3ULIUSL MOJIEJEH.

Tema 4.
Heuerkue 3nanus.

Heuerkue MHOXecTBa M OTHOIICHUS. Teopust MpUOIMKEHHBIX
paccyxaeHuil. Msirkasi S3KcrepTHasi CUCTEMa.

AHcaM0J1M pelIaloIMuX NPaBu

Cooepircamenvnulii Mooyp 2.
J. Kpurepun Bpidopa Monesieii 1 MeTobl 0TOOPa MPU3HAKOB

Tema 4.
JInHEeHBIE KOMITO3HITNH,
OyCTHHT.

OcHoBHbIE MOHATHUSA: 0a30BBI aNTOPUTM (AITOPUTMHUECKUN
ornepaTop), KOppekTupymomas omnepanus. B3pemeHHoe
rojocoBanue. AnroputM AdaBoost. OkcrnoHeHIHMaNbHAs
amnmpoKCUMaIMsl  MOPOroBOM  QyHKIMKU TmoTeph. [lporecc
MocIeA0BaTeNbHOr0 00ydeHus 0a30BBIX anropuTMoB. Teopema
0 CcXOoAMMOCTH OycTuHra. ba3zoBble anropuTMbl B OYyCTHHTE.
AnroputMm AnyBoost. Anroputm ComBoost.

Tema 5.
Kpurepuu Bei60pa moneneit u
METOJIbI 0TOOpA MPU3HAKOB.

BHyTpeHHHEe M BHEIIHME  KPUTEPUH.  OMIIUPHYECKHE,
CTaTUCTHYECKHE M aHaJduTH4Yeckue KpuTepu. CII0KHOCTh
3ajaud  oTOopa mpusHakoB. IlonmHblii mnepebop. Meron
nobaBiieHUs W yJaneHus, mmaroBas perpeccus. lIlouck B
rIyOMHy, METOJ] BETBEW U TpaHull. AHaIU3 TJIABHBIX
KOMITIOHEHT U (paKTOPHBIN aHAJIHU3.




Temarnueckunii NIaH

Conep:kareJbHbIIA MOAYJIb 1
KoJsnuecTBo 4acoB
Ounas ¢popma 00ydyeHHUsI 3aounasi popma obGyuenust
B T.U. B T.U.
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Tema 1. OcHOBHBIE TIOHATHS
U IPUMEPBI TPUKIIATHBIX 4 | 2 2
3a/1a4.
Tema 2. Metonnl 20 | 4 12| 24
KJIacCU(UKALIUU U PETPECCHH.
Tema 3. [Iporao3upoBanue 20 | 2 s | 10
BPEMEHHBIX PSIOB.
Hmozo
no cooeprcamenbHoMy 64 | 8 20| 36
mooynio 1
Conep:kateJbHBIIA MOIYJIb 2
Tema 4. JIunerinbie
32 | 4 28
KOMITO3UIIUU, OYCTHHT.
Tema 5. Kputepuu BeiOOpa
MOJIeJIe U METO Bl 0TOOpa 30| 2 8| 20
MIPU3HAKOB.
Hmozo
no cooepicamenbHoMy 62 | 6 8 | 48
MOOyJio 2
Bcezo uacos 126 | 14 28| 84

Kypc nuctumiubel «MammHHoe oOyueHue» IpeaycMaTpuBaeT cienyromue ¢GopmMsbl
OpraHM3annu y4e0HOro npouecca:
— JIeKIIMH;
— TPAKTUYECKHUE 3aHATHS;
— nabopaTopHbIC 3aHATHUS,
— caMocCTosATeNbHas paboTa CTyIeHTA.

[To McTOYHMKY Tepenadyd W BOCIPUATHS YUEOHOH HMHQOpPMAIMHM HCIOIb3YIOTCS CIOBECHbBIE
(mexmus, Oecena), HarjasAHble  (ClAlAbl, WUIIOCTPAlMM, KOABI TPOTpPaMM), TPaKTHUYECKUE
(uccnenoBaHus, yIpakHEeHUs, J1abopaTOpHbIE paOOThI) METO/BI.

[To xapakTepy Mo3HaBaTeIbHOM IESITEIBHOCTH CTYAEHTOB HCIOJB3YIOTCS OOBSICHUTEIBHO-
WUTIOCTPATUBHbBIE U PENPOAYKTUBHBIE METO/IbI, MPOOJIEMHOE MPENOIaBaHne, YaCTUYHO-TTOMCKOBBIN
Y MCCIIE0BATEIBCKUN METOIBI.

B 3aBHCHMOCTH OT OCHOBHOM AMJAKTUYECKOM LIENH U 3a/1a4 UCIOJIb3YIOTCS METOABl YCTHOTO
U3JI0KEHUsl 3HAHUH, 3aKperieHrne y4eOHOro marepuaia, CaMOCTOATENbHOM paboThl CTYAEHTOB IO
OCMBICJICHHIO U YCBOEHHIO HOBOTI'O MaTepuana, padoThl M0 NMPUMEHEHHIO 3HAHWM Ha NMpaKTUKE U
BbIpaOOTKE YMEHUI M HaBBIKOB, IPOBEPKU U OLICHKH 3HAHUI, YMEHUIN 1 HAaBBIKOB.

Hcnonp3yroTes cieyronme MeTo Ibl KOHTPOJIS:



— YCTHBIM KOHTPOJIb (3KCIIPECC-ONPOC HA JEKIUSX);
— 3amuTa JabopaTopHBIX padoT;

— MOJyJbHasi KOHTPOJIbHAS padoTa.

— UTOTOBBIH KOHTPOJIb (IK3aMEHAITMOHHBIC OUJICTHI).

5. METOAUYECKHUE PEKOMEHJIAIUU JJIS1 MPOBEJEHUA JTEKIIMOHHBIX,
MNPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUNU
TeMbl JIeKUMOHHBIX 3aHATHI
o Konuuecmeo
i Ha3zeanue memoi wacos
1 |OcHOBHBIC MOHATHS U IPUMEPHI MPUKIIATHBIX 33]1a4. 2
2 [Merpudeckuie U JOTUYECKHE METOIbI KTacCU(DUKAIIMH U PETPECCUHU. 1
3 [Iunelinble U BEPOATHOCTHBIE METOABI KJIACCU(PUKAIIMU U PETPECCHH. 1
4  |MckyccTBeHHbIE HEMPOHHBIE CETH. 2
5 [[IporHo3upoBaHKe BPEMEHHBIX PSIOB. 2
6 [Aaroputmer Adaboost, Anyboost. 2
7 [FonocoBanue 1Mo OONBIIMHCTBY U CTAPIIUHCTBY. 2
8 |OT60p nH(pOPMATHBHBIX PU3HAKOB. 1
9 |Cunre3 nHGOPMATUBHBIX IPU3HAKOB. 1
BCEI'O 14
TeMbl J12a00pPaTOPHBIX 3aHATHI
Ne Konuuecmeo
wn Ha3zeéanue memoi 4aCo8
1 [locTpoeHne Monenu mnapHOW KW MHOYKECTBEHHOW JIMHEWHOM pPETrpeccuu 8
CpeacTBaMU si3bIka R.
2 [[locTpoenue HaMBHOTO OaiiecOBCKOTO KiacCU(pUKaTOpa. 4
3 |AHanu3 BpeMEHHBIX PSJIOB CpEACTBaMH si3bika R. 8
4 AHaNIM3 JaHHBIX C TOMOIIBIO METOJIa TJIaBHBIX KOMIIOHEHT CpEeICTBAMU 8
s3b1Ka R.
BCEI'O 28

6. MeToauueckue PE€KOMEHIAUHU M0 OpraHu3almuu CaMOCTOATEIbHOM paﬁDTbI CTYAEHTOB

CamocrosTenbHas paboTa CTyACHTOB 0 Kypcy «MaimHHoe 00y4eHne» NpeyCMaTpUBaeT:
— CHCTEMaTUYECKOE MOCEIICHHE JIEKIIMOHHBIX 3aHATUN, BEICHUE KOHCIIEKTA JIEKIUH;
— TIOBCEAHEBHOE W3Yy4Y€HWE JIEKIIMOHHOTO MaTepHalla ¥ COJACpXKaHUS TEXHUYECKOU

JUTEPATyphl, PEKOMEH]IyEeMbI€ ITOM MPOrpaMMoii U pabounM y4eOHBIM TIaHOM;

— J100pOCOBECTHYIO MOJATOTOBKY K JJAOOPATOPHBIM U MPAKTUYECKUM 3aHATHUSM;
— CBOEBPEMEHHOE U KauecTBEHHOE 0(hopMIIeHHE OTYETOB 0 TaOOPAaTOPHBIM paboTaM.
— CaMOCTOATENIbHYIO pa3pabOTKy alfOPUTMOB U TEKCTOB IPOrpaMM J1aOOpaTOPHBIX padoT.



Opranusanusi caMoOCTOSITE/ILHOI PadOThHI CTYIEHTOB

Ne Konuuecmeo
Haszeanue memoi
n/n uacoe

1 2 3

1 M3ydyenne tembl: OOyuenue mo mpenencHram. OOyueHue 0Oe3 yduTens. 2
[ Iprmepel MpakTHYECKHUX 3a1a4
3yuenue Tembl: MeTpuueckie METO bl KIIaCCU(UKAIINH U PETPECCUM.

B TOM uncIie BOIpoCcoB, HE OCBEIAEMBIX HA JICKLIUAX:

o [~ MeTOA OKHA [Tap3ena ¢ MOCTOSTHHOM U IEPEMEHHON IIUPUHON OKHA; 4
— HemapameTpuyeckass — perpeccus.  JIOKaabHO — B3BEIIEHHBIM  METOJ
HAaUMEHBIINX KBAJpaToB. SaepHoe criiaXKuBaHueE,

— poOacTHas HemapameTpuieckas perpeccus. Anroputm LOWESS.

3 [M3yuyenue Temsl: Jlornueckue MeTo bl Kjaccu(GUKaUU U PErPEeCCHH. 4
[ToaroroBka k naboparopHoil padote Nel: V3yueHune BO3MOKHOCTEH sS3bIKa
R nans nocrpoenus Mopenel mapHOM M MHOKECTBEHHOM JIMHEHHOMN 4
perpeccuy U MpoBEICHUE UX aHAJIN3a.
3yuenue Tembl: BeposSsTHOCTHBIE METO/Ibl KIACCU(DUKALIMM U PErPECCUU.

B ToM uncie BOIpocoB, HE OCBEIIAEMbIX Ha JIEKIIMSIX:

— HEMapaMEeTPUYECKOE  OLICHMBAHME  IUIOTHOCTU.  SIIEpHAs  OLEHKA
rniotHoctu [lap3ena-PozenOnarra.

— IIapaMeTpUUYECKOe OLICHUBAHUE IJIOTHOCTH HOPMaJIbHBIN

4 TUCKPUMHUHAHTHBIN aHaIN3; 6
— BBIOOp 4Kcia KOMIOHEHTOB cMmecu. [lomaroBas crparerus. AnpuopHoe
pacnpenenenue Jupuxie;

— cMeCb MHOTOMEDPHBIX HOPMajbHBIX pacnpenesneHuid. CeTb paguallbHbIX
OasucHpix (yHkuuii (RBF) u npumenenne EM-anmroputma st eé
HaCTPOWKU;

— cpaBHeHne RBF-cetu u SVM c¢ rayccoBckUM 1poM.

[lonroroBka k JsabopaTopHOil pabore Ne2: W3yuenue OaliecoBCKOro 4
M0/1X0/1a K KJIacCU(UKAIIH.

3yuenne TeMbl: HelipoHHBIE CETH.

B ToM uuciie BOIpoCcOB, HE OCBEIAEMBIX HA JIEKIUAX:

— OBICTpbIE METO/Ibl CTOXaCTUYECKOTO IPATUEHTA,;

S5 | MeTonbl MOCTENEHHOI0 YCIOKHEHUS CETH, ONTUMAIbHOE MPOpPEKUBAHUE 6

HEHPOHHBIX CETEH;

— ¢ynkuuu aktuBauuu ReLU u PReLU. IIpoGnema «mapaianyay CeTH.

— o0yueHne peKyppeHTHbIX cereid: Backpropagation Through Time (BPTT).
I3yuenne Tembl: [Iporao3npoBanue BpeMEHHBIX PSAIOB.

6 |[B ToM yncie BONpOCOB, HE OCBEIIAEMBIX HA JIEKIMAX: 4
— IIPOrHO3MPOBAHNE BPEMEHHBIX PSIJIOB C MOMOILBIO peKyppeHTHo# cetu LSTM

7 [ToaroToBka k madoparopHoii padote Ne3: M3yueHnue BO3MOKHOCTEHN sI3bIKa 5
R 1st mporuo3upoBaHysi BpEMEHHBIX PSIOB.
l3yuenue Tembl: AHCaMOJIM MoJieniel KilacCu(pUKaTopoB.

B ToM uuciie BOompocoB, HE OCBEIIAEMbIX Ha JIEKIUAX:
— OSTTHHT ¥ METOJ CIIy4YaiHbIX HONPOCTPAHCTB;
8 | ciyuaitHbI Jiec; 14

— rpaJMEHTHBINA OyCTHHT;
— anroput™ LogitBoost;

— CMCCb aJITOPUTMOB.
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1 2 3
M3ydyenue Tembl: MeTo/1bl TOJI0COBAHUS.
9 [B TOM YmcCIIEe BOMPOCOB, HE OCBEIIACMBIX Ha JICKITUSX: 14

— ripocToe rosocoBanue: anroputM ComBoost.

l3yuenue temsl: Kpurepun BeiGopa MoseNH.

B TOM uucie BOnpocoB, HE OCBEIAEMbIX Ha JICKIUAX:
— KpUTEpUI HEPOTUBOPEUYNBOCTH MOJCIIEH;

— KpUTEPUH peyIsipU3aluu.

M3ydenue Tembl: OT60p MHGOPMATUBHBIX MPU3HAKOB.
B TOM uucie BonpocoB, HE OCBEIIAEMbIX Ha JICKITUIX: 8
— 0TOOp MPU3HAKOB METO/IOM CTOXACTUYECKOTO MOUCKA.

[ToaroToBka k mabopatopHoil padore Ned: M3yueHue merona aHaimm3za

10 |rmaBHBIX KOMIIOHEHT. V3yueHue BO3MOKHOCTEH si3bika R it mpoBeneHus 4
aHaJIM3a JAHHBIX ¢ HOMOIIBIO aHAJIN3a TJIaBHBIX KOMIIOHEHT.
BCET'O 84

7. MHAWUBUIYAJBHBIE 3ATAHUS
I/IHI[I/IBI/II[yaHBHbIe 3alaHus HE IIPEAYyCMOTPCHBI.
8. KOHTPOJILHBIE BOITPOCHI K IPOMEKYTOUYHOM ATTECTALIUU

1. ®yHkuuoHanpHas U BEPOSTHOCTHAS IOCTAHOBKA 3a7jaul 00y4eHUs 10 MPELe/IEHTaM.

2. Tunsl npusHakoB. [ToHaTue monenu aaropuTMoB U Meroja oOyueHus. OOGoOmaromas
CIOCOOHOCTH METOa. DMITHPUICCKUE OIEHKH 0000MIIar0NIeH CIIOCOOHOCTH.

3. @yHKuus norepb M (QyHKUMOHaN kauyecTBa. Haumbonee ymnorpeOuTenbHbIE (DYyHKIIUH
MOTEPb.

4. Cytp MeToz1a Omkaiiiero cocena. Kakumu HepoctaTkaMu oH 06saaaet?

5. Anroputm K Gnmxaimmx coceneit u ero Moaudukanus — K B3BEIICHHBIX OIMKAWIIHX
cocezeit. Kakue HeoCTaTKH MPOCTEUIIIMX METPHUUECKUX arOpUTMOB THIa KNN?

6. Otctyn 00BbeKTa OTHOCHUTEIFHO alropuTMa. THIBI OOBEKTOB B TOpSAIKE YOBIBAaHUS
orcryna. Anroput™M STOLP jy1st oT00pa 3TalIOHHBIX OOBEKTOB.

7. Kputepun UH(OPMaTUBHOCTH, MO3BOJISAOLIME Ha3bIBaTh PEIUKATHI
3aKOHOMepHOCTsAMU. [IpuBennuTe H»BPUCTHUYECKOE, CTATUCTUYECKOE, SHTPONUNHOE ONpPEINEICHUS
MH(OPMATUBHOCTH.

8. buHapu3auus KOJIMYECTBEHHBIX MPU3HAKOB. Pazbuenue nuana3zoHa 3HAYCHUN NMpU3HaKa
Ha UH(POPMATUBHBIE 30HBI.

9. AJNrOpUTMBI CHHTE3a KOHBIOHKIIUH.

10. Pemratomue CHHMCKH, Pa3HOBHIHOCTH PEIIAIONIMX CHUCKOB. JKamHBIA anroput™M wuX
IIOCTPOEHUH.

11. Pewarouiye [epeBbsi, CHHTE3 pEHIAIOIIUX JIEPEBHEB, KPUTEPUU DPACLICTICHUS.
[Tpenmy1iecTBa MeTO/1a AEPEBBEB PELLICHU.

12. OcHOBHBIE 3TalbI ATOPUTMA TOCTPOCHHMSI perrarorero aepesa ID3, ero mpeumymecTra
u Henoctatku. Anroput™m CART. Penykius pemaromumx 1epeBbeB.

13. Pemratomast pyHKIMS ¥ AUCKPUMHHAHTHAS TOBEPXHOCTh. KakuM cBoOiicTBOM 00iamaer
TUIIEPIIOCKOCTh, MocTpoeHHast MetoioM SVM? 3auem B SVM ucnons3yrores sapa?

14. OGmwmii BuA perpeccuoHHON Moaenu. Mojienb MHOXKECTBEHHOW JTMHEHHON perpeccuu.
MoryT 511 3aBUCUMOCTH B PETPECCHOHHON MOJIENTN ObITh HEMTMHEUHBIMU ?

15. Tloxxon /uisi HAXOXKICHUS ONTUMAIBHBIX OIIEHOK IMapaMeTPOB PErPECCHOHHON MOJIEIH.
OneHky KayecTBa perpecCUMOHHON MOJEIN.
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16. OOmas uxes MeToja MOTCHIHMAIBHBIX (QyHKINUNA. KakoBbI OCHOBHBIE 3Tambl alropuTMa
METO/1a NOTEHINATIBHBIX (DYHKIIUN?

17. BaifecoBckwii MOAXO/ K pacio3HABAHUIO 00Pa30B.

18. [Tapamerpuyeckue W  HeMapaMeTpUUYECKHE METOJbl  OLICHMBAHMS  IUIOTHOCTHU
BeposATHOCTE. CMmecH.

19. Mogens HelipoHa, ee orpaHuueHus. Moeslb MHOTOCIIOMHOTO MePCEnTPOHA.

20. Hetiponnas ceth Xonduiaa, e orpaHuICHUSI.

21. OcHoBHble mpaBuiia oOydeHusi HeWpoceTed. AJIrOpUTM OOpPAaTHOTO PacCHpPOCTPaHEHUs
OIIINOKH.

22. OO0mas apxuTeKTypa CBepTOYHBIX Helipocerell. J[BymepHas cBEpTka. TexHUKHU CBEPTKH,
«QUIbTP» U «sIpo» cBEPTKU. CIOU IMyJIMHTA.

23. T'my6okwue nHelipocetu. [loaxon k 00yueHUIO TITyOOKHUX HEWpoceTeH.

24. Cxema OJHOMCIOWHON peKyppeHTHOU ceTH. OTiIH4he peKyppeHTHON ceTh DiiMaHa OT
MPEbIIYIINX KOHIIETIUNA PEKYPPEHTHBIX CETEH.

25. OOmas apxuTekTypa pekyppeHTHOH cetu. OcobenHoctu apxurektypsl LSTM-cern,
npeumymiectsa LSTM-cern.

26. AnropuTtm o0y4eHus HelipoceTu MeTogamu Xeooa.

27. ITpuniun pabotsl cetn KoxoHeHa.

28. CocraBnsionie BpPEeMEHHOro psAga. Mojenb BpeMeHHOTo psaa. Tumbel Mojenei
BpEeMEHHOT0 psja. Tpanchopmanus JaHHBIX psa, BUABI TpaHC(hopMauy TaHHBIX.

29. CranuoHapHBIi BpEMEHHOW psAd, TECThl Ui OMpEeAeNieHUs CTAalMOHAPHOCTHU
BPEMEHHOT'0 psifia. ENMHUYHBIN KOPEHB.

30. Koapdumment aBTokoppemsiuuu. Ero cratuctuyeckas oneHka. Koppenorpamma.
YactuyHasi aBTOKOPPEIISIIHSL.

31. Haubonee yacTo uCMobp3yeMble Ha MPAKTHKE KPUTEPHU POBEPKU «HATHYHUS-OTCYTCTBUS
TpeHaa’?

32. Kputepuu orieHKH HHPOPMATUBHOCTH MOJICIH Psijia. DTAllbl aJlTOpUTMa aHAIIN3a
BPEMEHHOT'O psijia.

33. Mogens AR(p). Moaens MA(P). Moaens ARIMA. OmnpeneneHue mopsaKoB MOIENIEH.

9. OBPA3EIl MOAYJIBHOI'O KOHTPOJIA

roy BIO IOHEIIKUA HAIITMOHAJIBHBIA YHUBEPCUTET»
DU3NKO-TEXHUYECKUH (aKyIbTET

Hanpaenenue noocomosxu: 09.04.01 Hugpopmamuxa u eviuuciumeibHas mexHuKka
Maeucmepckas npoepamma: Hudhopmamuxa u evluuciumenbHas mexnuxka
IIpoepamma noocomosxu: akademuueckas mazucmpamypa

Cemecmp 3

Yyebnas oucyuniuna Mawunnoe 0dyuenue

MOIYJIbHAA KOHTPOJIbHAS PABOTA
BAPUAHT Nel

1. IIponykuumonnsie cucteMbl. CTpyKTypa IpOAYKIIMOHHONW CUCTEMBI M CTPaTETuu BbIBOJIA.
2. Komno3unmoHHOe MpaBUIIO BBIBOAA B HEUETKOM JIOTHKE.

YTBep:kJIeHO Ha 3aceaHUH Kaeapoil KOMIIbIOTEPHBIX TEXHOJOTHUH,
poToKoJI Ne or“ ” 20 1.

3aB. xadempoit

IIpenonaBareins
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Kpurtepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo dannoe
3ananue 1 5
3aganue 2 5
Bcezo 10

10. OBPA3EIl 9 K3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3aMeEHY

Komno3zumus anroputMoB B3BelieHHOE rojocoBaHue.

Anroputma AdaBoost. Jloctounctsa u mHegocratkun AdaBoost.

Utepanuu 0600ménHoro anropurma 6yctuara AnyBoost.

ANTOPUTM TOCTPOSHHSI KOMIO3HMIUU KJIACCU(PUKATOPOB IS TOJIOCOBAHHS 10
60J‘II>I_HI/IHCTBy [IpeoOpazoBaHue NpocTOro roJ0COBaHUS BO B3BELIECHHOE.

5.  AJroput™ NOCTpOECHHS KOMIIO3ULIMHU JJI IOJOCOBAaHUS MO CTapIIMHCTBY. CTpareruu
BbIOOpaA MapaMeTpa aJIrOPUTMa IOJIOCOBAHMSI 10 CTAPLIMHCTBY.

6.  Tumsl kpuTepueB 3agavax 0TOOpa MPU3HAKOB U Mozenei. Kpurepuii cpeaneii ommoOku
Ha KOHTPOJIBHBIX JIAaHHBIX, KPUTEPUN CKOJIB3AIIET0 KOHTPOJIS.

7.  Bootstrap.

8.  AnropuTM MoJIHOro nepedopa BCeBO3MOKHbBIX HAOOPOB MPU3HAKOB.

9.  AnroputMm Add. KakoBbl ero JOCTOMHCTBA U HEIOCTATKHU?

10. Auroputm Add-Del. KakoBbl €ro 70CTOMHCTBA U HEIOCTATKU?

11. Crparerun 06x0/a qepeBa BO3MOXKHBIX HAOOPOB MPH3HAKOB.

12. Kpurepuu BpIOOpa MOCIIH, OCHOBAaHHBIC HA OIIEHKAaX 0000IIaroel CloCOOHOCTH.

13.  Yro crpout anroputm PCA, BeimonHsis 00pabOTKy Bcel MaTpHIlbl HAO0IeHHH? 3aueM
ucnonb3ytoT PCA? Uro Takoe KoBapHallMOHHAs MAaTpUIIa, MaTPHIla CYETOB, MaTPHIlA HArPy30K?

14, Yto wu3 ce0d mNOpeacTaBIsAOT TIJIaBHblE KOMIOHEHTHI? SIBISIOTCS JM  OHU
KoppenupoBaHHbIMU? M3 Kakux cooOpaskeHUil BBIOMPAIOT KOJUYECTBO TIJIABHBIX KOMIIOHEHT,
KOTOpBIM CTOUT orpannuntbes? Kpurepus broken stick model.

15. OO6mas apxuTekTypa pekyppeHTHOH ceTH. OcobeHHocTu apxurexktypsl LSTM-cern,
npeumyiiectsa LSTM-cern.

16. Ipunuun padots! cetn KoxoHeHa.

17. OOmas apxuTeKTypa CBEpTOUHBIX HelpoceTel. JIByMepHast cBEpTKA. TeXHUKU CBEPTKH,
«punpTp» U «aapo» cBEPTKU. ClIoM IMyTUHTA.

18. [Ilapamerpuyeckne W  HEMapaMETPHUECKHE METOAbl  ONEHHWBAHUS  IUIOTHOCTH
BeposiTHOCTEH. CMecH.

19. Tloxxox s HAXOXKACHUS ONTUMAIBHBIX OIICHOK IMapaMeTPOB PETPECCHOHHON MOJIEITH.
O1neHKH KauecTBa perpecCMOHHON MOJEIH.

20. Cxema OJHOHWCIIOIHON peKkyppeHTHOU ceTH. OTiH4yre peKyppeHTHOW CeTH DiMaHa OT
OpeIbLAYIINX KOHIENINUN peKypPEHTHBIX CEeTeH.

21. Auroputm K Ommkaimx coceieil u ero Moaudukanus — K B3BEIICHHBIX OIMKANIIIIX
coceneit. Kakue HeoCcTaTKH MPOCTEHIIIMX METPHUECKUX aTOpUTMOB THIa KNN?

22. Orctyn 00OBEKTa OTHOCHTENBHO aNrOpuTMa. THIBI OOBEKTOB B TOPSIKE YOBIBAaHUS
orcryna. Anroput™m STOLP s orGopa 3TalloOHHBIX 0OBEKTOB.

23. Pemaromme nepeBbs. OCHOBHBIC ATAlbl aJTrOpUTMa IMOCTPOSHUS PEIIAONIETO JepeBa
ID3, ero npeumymiectBa 1 Henoctatku. Anroput™M CART. Penyknus pemaromumx 1epeBbeB.

rwnpe



13
Oobpasey IK3aMeHAyUOHHO20 OUlema

IOy BIIO «JIOHEIKAI HAIITMOHAJIbHBIA YHUBEPCUTET»
DU3HKO-TEeXHUYECKHUIA (PaKyIbTET

Hanpaenenue noocomoexu: 09.04.01 Hugpopmamuka u evluucnumenbHan mexHuKa
Mazeucmepckas npoepamma: Hugpopmamuka u gpluucnumenvruan mexHuka
IIpoepamma noocomosxu: akademuueckas mazucmpamypa
Cemecmp 3
Yuebnasn oucyuniuna Mawunnoe 0o6yuenue

BUJIET Nel

1. Komnoszunus anroputMoB B3BenieHHOE ToI0COBaHUE.

2. OO6mrast apxuTeKTypa peKyppeHTHOH ceTr. OcobeHHOCTH apXuTeKTypbl LSTM-cetn,
npeumyiiectsa LSTM-cern.

3. Paccmorpum 3amauy kinaccuduxaruu ¢ nsyms kinaccamu 0 u 1. Ilycts mpocTpancTBo
IpU3HAKOB JByMepHOe. OOBEKThl KaXJOro Kiacca HUMEIT HOPMAJIbHOE pacHpelieieHue ¢
MareMatnueckuM oxuganueM (0, 0.5) u (0.4, 1) COOTBETCTBEHHO U MaTpHUIEH KOBapHaIluu

1 2

= 5, 3

ATnpropHBIe BepOSTHOCTH KitaccoB paBHbl P{Y=0}=1/3 u P{Y=1}=2/3

Haiitu: ypaBHeHHe paziensioiiell moBEpXHOCTH OaiiecoBa Kiaccu(ukaropa; coOCTBEHHOE
pa3JIoKEHUE MATPHULIBI X.

[lepeiiTn K HOBBIM KOOpAMHATaM, OCH KOTOPBIX COBIAIAIOT C COOCTBEHHBIMH BEKTOPAMHU
Marpuilbl X. BpImucaTh ypaBHEHHE pa3leNsoNIeii MOBEpXHOCTH OailiecoBa KiacCHpHUKATopa B
HOBBIX KOOpJIMHATAX.

VYTBepxk/IeHO Ha 3aceJaHuU Kadeapoil KOMIbIOTEPHBIX TEXHOJIOTHH,
poTokoJ Ne or*“ ” 20 1.

3aB. kadenpoii

IIpenonaBareins

Kpumepuu oueHuesanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 10
3aganue 2 10
3ananue 3 30
Bcero 50 6an10B
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11. KPUTEPUU OLIEHUBAHUSA

Pacnpeodenenue b6annos, Komopvie Mozym noiy4ums CmyoeHnvl
6 npouecce uyueHus OUCYUNIUHDL

®opma KoHTpOISI MaxkcumMajbHoOe
KOJIH4€eCTBO 0aJ1I0B
JlabGopaTtopHas padota Nel 20
JlabopaTtopHas paborta Ne2 20
JlabopaTopHas padota Ne3 20
JlabopaTopHas pabota Ned 20
MonynbHbIN KOHTPOIb 10
Opranu3zaiinoHHO-yuebHas paboTa cTy/IeHTa 10

CoriacHO MOJIYJbHOMY TPHUHIMITY OpraHu3aluy ydeOHOTOo TIpoliecca, COep)KaHue
TUCIUIUIMHBEI «MalmHHOe 00ydeHHe» BKII0YaeT B ceOsl ABa colepiKaTelabHbIX Moays. Kaxbrid
COJIep)KaTeNbHBIH MOJYJb COCTOMT W3 TEOPETHYECKOro MaTepuana U J1abopaTOpHBIX padorT,
BBITMIOJTHEHHE KOTOPBIX TpeOyeT OBIIaJICHHS TEOPHUEH B YKa3aHHOM B MOJyJie 00bEME.

K MoaynmsHOMY KOHTPOJIIO CTYJIEHT JOJDKEH 3aIUTUTh 3 1ab0opaTopHbIC paOdOThI, KaXKIas 13
KOTOpBIX olieHuBaercs B 20 6aios.

Ha mMoaynbHOM KOHTpPOJIE CTYI€HT UMEET BO3MOXKHOCTH MOMy4uuTh 10 6asmoB, OTBETUB HA 2
TEOPETHUECKUX BOIMPOCA, KAXKIbIA U3 KOTOPBIX OLICHUBAETCS B 5 OAJIJIOB.

K koHIy cemecTpa CTyA€HT AOJDKEH 3alIMTUTH eme 1 sabopaTopHyro paboTy, KOTOpas
oneHuBaercs B 20 0ayUIOB.

JomnonaurenbHo 10 0amioB CTYAEHT MOXKET MONYYUTh B TEUEHHE CEMECTpa, IMocernas
JIEKIIMH U YYaCTBYS B YCTHBIX OIPOCaX.

DK3aMeH CHAlOT CTYJEHTHI C IIeJIbIO MOBBIIICHUST pedTuHra. Ha sk3ameHe CTYJeHT MOXET
noyduTh 50 6anioB, OTBETUB Ha JIBa TEOPETHUECKUX BOIMPOCA, KAXKIBIM U3 KOTOPHIX OIEHUBAETCS
B 10 GasuioB, u pemus 3aa4y, olieHHBaeMyto B 30 0amioB.

IlIxana coomeemcmeusn 641,106 HaI{MOHaJIbHOﬁ uiKae

Onenka Ounenka no . Ounenka no
no mkaje | 100-6anabHolM Ouerka no rocy1apersennoi tiieate rocy/1apcTBeHHOM
ECTS S (3x3aMeH, Tu(pPepeHINPOBAHHBIN 3a4eT) mkane (3auer)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YAOBIIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (Y10BIETBOPUTEIBHO) 3aYTEHO
FX 35.59 2 (HEYNIOBICTBOPHTEIIBHO) HE 3AUTCHO

C BO3MO>KHOCTBIO ITOBTOPHOM cliauu
2 (HeyIOBJIETBOPHUTEIBHO)
F 0-34 C BO3MOKHOCTBIO IIOBTOPHOM CIa4uM IPH YCIOBUU HE 3a4TEHO
00s13aTeTbHOTO HAOOpa JOTIOTHUTEIBHBIX OAJIJIOB

OrieHka 3a OBJIaJICHHE Kypca BHICTABIISIETCS MO CIICAYIOIIUM KPUTEPUSIM:

— OICHKY «OTJIMYHO» 3aCIy)KHBACT CTYJCHT, KOTOPBIA OOHApPYKWIJI TITyOOKHE 3HAHUS TPU
OTBETaxX Ha TEOPETUUYECKHE BOIPOCHI 10 TEMaM Kypca, a TaK)Ke BBITIOJHUI JabOpaTopHbIE paboThI B
noJTHOM 00béMe U Habpan 6onee 90 Gamos.




15

— OIeHKy «XOpOIIo» 3acly’KMBaeT CTYJEHT, CHABIIMN Bce J1abopaTOopHbIE pabOTHI U
C/ICJIaBIINI ONIMOKY B TEOPETUYCCKUX HITH MPAKTHUYECKUX OTBETAX IMPH MX 3aIIUTE, KOTOPHIE MOTYT
OBITh WHTEPIPETHPOBAHBI KAK MAJIOCYIIECTBEHHBIC IS BOIPOCOB, KOTOPHIE PACCMATPHBAIUCH.
CryneHT goimkeH HabpaTh Oosiee 75 Gaios.

— OIeHKy «yIOBIETBOPUTEIBHOY» 3aCIyKHBACT CTYACHT, KOTOPBIH caan J1abopaTOpHBIC
paboThI, OTBEUYAIOIIMIA HAa BOIIPOCHI HETIOJIHO U ¢ OIMOKaMu, HO TIpU 3TOM HaOpait 6osiee 60 Gamios.

— OIeHKY «HEYJIOBJICTBOPUTEIHHO» 3aCIIyKHBACT CTYJEHT, KOTOPBIA HE BBITIOJHUII
OOJILIITMHCTBA JTA0OPATOPHBIX padoT u Habpan Menee 60 6amIoB.

12. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOLHECCA

JlexuroHHBIE 3aHATUS IPOBOJATCSA B Ay JUTOPUH, OCHALLICHHOW MYJIBbTUMEIUNHON TEXHUKON U
nockoil. JlaGopaTopHble 3aHATHS HPOBOJATCS B KOMIIBIOTEPHOM KJlacce, 00O0pYZOBaHHOM
KOMIIBIOTEpaMH C JIMLIEH3UOHHBIM IPOrpaMMHBIM OO€cliedeHHeM, AOCTYNoM K cetu HHTepHer,
CTOJaMHU, JJOCKOMH.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue
Ne IK3EMILISAPOB | JIEKTPOHHOM
HaumenoBanmue
n/n B Ou0JIMoTeKe BEpPCHHU B
JonHY IBC

OcHognaa 1umepamypa

Epmonenko T.B. Meroapl MamMHHOTO OOy4YeHUS
[DnexkTponnsiii  pecypc]: yueOnoe mocodue / T.B.
Epmonenko — [loneux: JouHY, 2017. — DnextpoHHBIE
nanuble (1 daiin).

Epmonenxo T.B. Benenue B mamimHHOe 00y4deHne
[DneKTpOoHHBIHN pecypc]: yaeOHOe-MeTOIMIECKOe
noco6ue / T.B. Epmonenko — lonenk: JJouHY, 2017. —
OnektponHble nannbie (1 daiin).

Jononnumensnasn 1umepamypa

Konanbo JLII. [TocTpoenue cuctem MamivMHHOTO O0yuYeHUs
Ha si3b1ke Python [Onexrponnas kuura] / JI.II. Koanso, B.
Puuapt. — M.: U3natensctBo «/IMK Ilpeccy», 2016. — 302
c. URL: http://mirknig.su/knigi/programming/10054-
postroenie-sistem-mashinnogo-obucheniya-na-yazyke-
python-2-e-izdanie.html (B ceobomgHOM moOCTYyIIE)

[Murrkos B.K., Mactutkuii C.3. Knaccudukarys, perpeccust
u apyrue airoputMel Data Mining ¢ rcnionb3oBanrieM R
[Dnextponnbiii pecype]. / B.K. Ilutukos, C.5. Macturikwii —
2017.—351 c.—Dnexrponnsie nanusie, URL:
https://github.com/ranalytics/data-mining (8 cBoGoaHOM

JI0CTyTIE)



http://mirknig.su/knigi/programming/10054-postroenie-sistem-mashinnogo-obucheniya-na-yazyke-python-2-e-izdanie.html
http://mirknig.su/knigi/programming/10054-postroenie-sistem-mashinnogo-obucheniya-na-yazyke-python-2-e-izdanie.html
http://mirknig.su/knigi/programming/10054-postroenie-sistem-mashinnogo-obucheniya-na-yazyke-python-2-e-izdanie.html
https://github.com/ranalytics/data-mining
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14. ”AHOOPMAIIMOHHBIE PECYPCbI

1. K.B. Boponrios. MarmuHaHoe o0ydeHue (xypc JICKITHH ). URL.:
http://www.machinelearning.ru/wiki/index.php?title=ML (mxara o6parenus 03.01.2017).

2. llopran  crarei mo  mpumeHenmro WT u  mammHHOMY — OOy4yeHutro -
http://habrahabr.ru/hub/machine_learning/ (zara o6paruenus 03.01.2017).

3. Ilopran wuckyccrBennoro wuHTemiekta URL:  http://www.aiportal.ru/downloads (mara
obpamienns 03.01.2017).

15. MIPOI'PAMMHOE OBECIIEYHEHHUE

1. S3pik R — cBOOOIHAS TpOrpaMMHasi cpejia JJisi CTATHCTUYECKUX BBIYMCICHUN U rpaduKu
(open source, nunensus GNU GPL 2).

2. RStudio — uaTerpupoBannas cpena paspaborku (IDE) mis R (open source, mureH3us
GNU GPL 2).

Pabouas nporpamMma paccMoTpeHa u nepeyTBepKIeHa Ha 3acelaHuu
Kaeapel KOMIBIOTEPHBIX TEXHOJOTHI ¢ n3MeHeHusIMU (6e3 m3menenuii) Ha 2020 ro.
[Tporoxon Ne 12 ot «2» anpenst 2020 r.

3aBenyronuii kageapoit Epmonenko T.B.

Pabouas nporpaMmma paccMoTpeHa u nepeyTBepKIeHa Ha 3aceaHuu
Kadeapbl KOMITBIOTEPHBIX TEXHOJIOTUH ¢ M3MEHEHHAMU (06e3 n3menenuii) Ha 2021 rog.

[Tporoxosn Ne OT « » 2021 .

3aBenyromuii kadenpoit

Pabouas IporpaMma paccMoTpeHa u nepeyTBEPKICHA Ha 3aceJlaHuu
Kaeapbl KOMIBIOTEPHBIX TEXHOJOTUI ¢ U3MeHEeHUsAMH (6e3 u3meHenuil) Ha 2022 roz.

[TpoToxosn Ne OT « » 2022 .

3aBemyromuit kadenpoit

Pabouas IporpaMma paccMoTpeHa u nepeyTBEPKICHA Ha 3acelaHuu
Kaeapbl KOMIBIOTEPHBIX TEXHOJIOTHI ¢ n3MeHeHussMU (0e3 u3menenuit) Ha 2023 rog.

ITporoxoi Ne OT « » 2023 r.

3aBemyromuii kadeapoit


http://habrahabr.ru/hub/machine_learning/
http://www.aiportal.ru/downloads

