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PABOYASA NTPOT'PAMMA JUCHUITJIMHbBI
Mamunaoe 00y4yeHHe B CUCTEMaX NCKYCCTBEHHOTO MHTEIJIEKTa

Hanpagssenne noarorosku — 09.04.04 «IIporpamMmmHasi HH:KeHEPHU S
(Pa3paboTka nmporpaMMHO-UH(OPMAITUOHHBIX CHCTEM)

dopMa NOATOTOBKHU 0OYHAS

kypc 1 cemectp 1,2

Jnekuuu 36 yac.

npaktuueckue 3anatus 0 gac.

nabopaTopHbie paboTh 36 Jac.

B TOM uHcIie ¢ ucrnoib3oBanneM MAO nek. 0 / mip. 0 / 1a6. 18 yac.
BCET0 YacoB ayIUTOPHOM Harpy3ku — 72 vac.

B TOM 4uciie ¢ ucnons3oBanrneM MAO — 18 yac.
camocrosiTelbHast pabora 144 dac

B TOM YHCJIE Ha TIOATOTOBKY K 9K3aMeHy 72 dac.
KOHTPOJIbHBIE PA0OTHl (KOJMYECTBO) HE MPETYyCMOTPEHBI
KypcoBas paboTa / KypcOBOM POESKT HE MPEAYCMOTPEH
3a4eT He MPETyCMOTPEH

sKk3ameH 1,2 cemectp

PabGouast mporpamma cocTaBieHa B COOTBETCTBHHM C TpeboBaHusIMH DenepaibHOr0 TocyJapCTBEHHOT0 00pa3oBaTeIbHOTO
cTaHgapta no HanpaBieHuto mnoxarotoBku 09.04.04 IIporpaMMHas HWHKeHepPHsl, YTBEPKIEHHOIO IPHUKA30M
MunucrepcrBa oopasoBanus ¥ Hayku PO ot 19.09.2017 Ne 932 (c U3MEHEHUSIMH U JIOIIOJIHEHUSIMH).

PabGouast nporpamma o0Cyk/eHa Ha 3ace/laHHH JieTlapTaMeHTa MPOrpaMMHON MHXXEHEPHH M MCKYCCTBEHHOTO MHTEIICKTa,
npotokos Ne 1.1 oT «24» stHBaps 2022 r.

H.o. AUPCKTOpaA ACIapTaMCHTa HpOI’paMMHOﬁ HWHKCHCPUU U UICKYCCTBCHHOI'O MHTCJIJICKTA K.T.H. Cwmarus C.B.

Cocrasurens (yin): gouent jaenapramenta [IMuMN k.r.n. Cmarua C.B..

Bnanusoctok
2022



OO0opoTHas cTopoHa TUTYJILHOrO Jucta PITJI

PabGouas nporpamMma nepecMoOTpeHa Ha 3aceJaHUHU JeNapTaMeHTa:
IIpoToxon oT « » 20 r. Ne
Jupekrop nenaprameHTa

(moamuce) (MU.0.Damums)

PaGouast nporpaMMa nepecMoTpeHa Ha 3acelaHNM AeNapTaAMeHTa:

[Iporokoi ot « » 20 1. Ne

JlupexTop aenapTaMeHTa

(moxnuce) (M.0.Pamuns)



1. llenu v 3a1a4 OCBOCHUS AUCUUTLIHBI:

Heab — 0030p OCHOBHBIX 3a/1au O0y4Y€HHUs MO Mpele/IeHTaM, U3yUYeHHUE METOJI0B
MaIIMHHOTO OOYYEHHUs JIJIsl PEIICHUs 9TUX 3a]1a4, a TAK)KE allTOPUTMOB U IIPOTPAMMHBIX
Cpel, peam3yIoIIuX 3TH METO/BI.

3agaum.

1. W3yuuTh OCHOBHBIE TIOHSATHUSI W MaTEMAaTHUYECKUE OCHOBBI MAIIUHHOIO
oOy4eHHs, a TaKXke MNPUMEpPhl TMPUKIATHBIX 3a7ad OOYyYCHHS II0 MpeleeHTaM B
CHUCTEMAaX UCKYCCTBEHHOTO MHTEIUJIEKTA.

2. W3yuutb MeTOnbl: KiaccuPUKaUU (METpUUYECKUE, JIOTUYECKUE, JIMHEUHBIE,
OaliecoBCKHE), KJIACTEpHU3aIlMd M YaCTUYHOrO OOY4YeHHMs, JIMHCHWHOM W HeJIMHEWHOU
perpeccuu, MOMCKa acCOIMAaTUBHBIX MPaBUJl, a TAKXKe JTUHEHHbIE aHCAaMOJIU METOJIOB U
HEUPOHHBIE CETH.

3. W3yunth kputepuu BBIOOpa MoOjaeNed M METOABl O0TOOpa MPHU3HAKOB IPHU
pelIeHnd MPUKIAAHBIX 3a7a4 MAIIMHHOTO OOYYEeHHS B CHCTEMaX HCKYCCTBEHHOTO
WHTEJUICKTA.

4. BpmonHUTh Ja0OpaTOpHBIE PabOTHl MO HM3YyYEHHBIM METOJIaM Ha OCHOBE
peanbHbIX 00yuaronux Beioopok (¢ UCI ML Repository) B cpene Google Colaboratory.

JIJIst  ycrienmHoro W3ydeHHsl NUCHIUILIMHBI «MammmHHOe O0ydeHHe B CHCTEeMax
MCKYCCTBEHHOTO HWHTEJUICKTa» Yy O0OydYaromuxcsi OJDKHBI ObITh c(hOpMUPOBaHbBI
CJIEIYIOIIME TTPEABAPUTEIbHBIE KOMIIETECHITUH:
® CIIOCOOHOCTH K CAaMOOPTaHU3AIMU U CaMOOOPa30BaHUIO;
® BJIQJICHHUE OCHOBHBIMU KOHIEMIUSMHU, MPUHIIUIIAMH, TCOPUSIMU U (HaKTaMH,
CBSI3aHHBIMH C HHPOPMATHUKOM;

® CIOCOOHOCTBIO OCYILIECTBIIATh TIOMCK, XpaHEHHE, OOpabOTKy M aHaiu3
uH(GOPMAIIMN U3 PA3TMYHBIX UCTOYHUKOB M 0a3 JIaHHBIX, MPEJCTABISATh €€ B
TpedyemoM (opMmare ¢ UCIOIb30BaHUEM MH(GOPMAIIMOHHBIX, KOMITBIOTEPHBIX
U CETEBBIX TEXHOJIOIUH;

® BJIQJICHUEC HAaBBIKAMHU WCIOJB30BAHMS OIEPAIMOHHBIX CHCTEM, CETEBBIX
TEXHOJIOTUN, CPEJCTB pa3padOTKU MPOrpaMMHOTO MHTEpdeiica, MpUMEHEHUS
SI3BIKOB U METO/I0B (POPMAaJTbHBIX CTICM(UKAIINMI, CUCTEM yIpaBiieHUus 0azaMu
JTAHHBIX;

® RBJAQJICHHC HAaBBIKAMHU HCIOJIB30BAHMS PA3IMYHBIX TEXHOJIOTHH pa3padOTKu
MIPOTPaMMHOTO 00€CTICUEHUSI.

HpO(i)CCCI/IOHaJ'IBHBIe KOMIICTCHI WA BBIITYCKHUKOB U MHAUKATOPBI UX JOCTHIKCHUA!

Kon u HaumeHoBaHue
npogeccHOHAILHOMI Koa n HaumMeHOBaHME HHAUKATOPA JOCTHKEHUS
KOMIIETeHIIH KOMIIeTEHIINH

Tun 3apau

(pe3yabTaT OCBOEHMUSsI)




HpOI/ISBO}ICTBCHHO'

TIK-4. Criocoben

[IK-4.1. lemoHCTpHUpYET 3HAHHE METOJIOB CO3JaHMS

TEXHOJOTHYECKUN co3/1aBaTh MPOrpaMMHOE | POTPaMMHOT0 obecreueH s A7 aHanu3a 1 00paboTKU
oOecrieyeHue s nHPOPMALIUH.
aHajam3a u o0paboTKH
[1K-4.2. Vcmonb3yeT METOIbI CO3TJaHHS ITPOTPaMMHOTO
nH()OpMAaITHH.
obecrieueHus 111 aHaIn3a U 00paboTKH HHPOpPMAITHH.
[1IK-4.3. [IpuMeHseT METOIbI CO3TaHMsI IPOTPAMMHOTO
oOecriedeHus U1 aHau3a U 00paboTKH HHPOPMALUH,
TpeOyeMbIX B pohecCHOHaIbHOM AesTeTbHOCTH.
Haygno- IIK-5. Criocoben [IK-5.1. JIlemoHCTpHpYeET 3HAHHE METOIOB TIOCTAHOBKH
HCCIEA0BATEIBCKUIMA BBIIIOJIHATB [TOCTAHOBKY HOBBIX 33/1a4 aHAJIN3a U CUHTE3a HOBBIX MPOEKTHBIX
HOBBIX 33J1a4 aHAJIN3a U peuIeHui.
CHHTE3a HOBBIX
. [IK-5.2. Mcnonb3yeT MEeTO bl TOCTAHOBKH HOBBIX
MIPOCKTHBIX PEIICHUH. .
3aJla4 aHalINu3a U CUHTE3a HOBBIX NMPOEKTHBIX PELICHUM.
[1K-5.3. IIpumensier MeTOaBI Pa3pabdOTKHA TOCTAHOBOK
3a/1a4 aHAJIM3a U CUHTE3a HOBBIX MPOEKTHBIX PEIICHUM,
TpeOyeMbIX B TPOECCHOHATBHOM e TeNbHOCTH.
HayHO- IK-10. CriocoGen [K-10.1. Uccnenyet u pa3pabaThIBaCT apXUTEKTYPHI
CCIIE0BATD H CHUCTEM HMCKYCCTBCHHOT'O MHTCJUICKTA JIA PA3JIUIHBIX
HCCIICA0BATCIIbCKUU MIPEeIMETHBIX oOmacTen
pa3pabartbIBaTh
APXUTCKTYPBI CUCTEM IIK-10.2. Bribupaet KOMILICKCH METOIOB U
HCKYCCTBCHHOT'O UHCTPYMEHTAJIbHBIX CPCACTB UCKYCCTBEHHOI'O MHTEJIJICKTA
MHTEJUICKTa AJIs1 pa3IndHbIX JUIA peIICHU 3a/ad B 3aBUCUMOCTH OT 0coOeHHOCTEH
NpeaMETHBIX 00IacTel Ha MPeIMETHOH 001aCcTH
OCHOBC KOMIIJICKCOB
METOJIOB H TIK-10.3. Pa3pabarsiBaeT €UHbBIC CTAHIAPTHI B 00JIACTH
MHCTPYMEHTABHBIX CPEICTB 0e30MacHOCTH (B TOM YHCJIE 0TKa30yCTOHYUBOCTH) U
CHCTEM HCKYCCTBEHHOTO COBMECTHMOCTH ITPOTPAMMHOTO 00ECIIEUeHN S, STATIOHHBIX
MHTEJIICKTA APXUTEKTYP BLIUYUCIUTEIBHBIX CUCTEM U IIPOTPAMMHOIO
o0ecriedeHus, a TaKKe ONpeeIIsieT KpUTEPUH
COIIOCTABJICHUA MPOTPAMMHOTO obOecrieueHus u KpUTCpUU
STAJIOHHBIX OTKPBITHIX TECTOBBIX CpeA (YCIOBHil) B IETsIX
yIAYYIIeHUS KauecTBa U 3(PEKTUBHOCTH IPOrPaAMMHOTO
o0ecriedeHns: TEXHOJIOTUI
MK-19. Cnocoben pykoBoauts| [1K-19.1. PykoBoauTt npoekraMu B 006JaCTH CKBO3HOM
OpraHu3aluoOHHO- N
L[I/I(i)pOBOI/I TCXHOJIOTHHU ((KOMHI)IOTGPHOG 3pEHUCH
praBHqueCKI/H/I IMPOCKTaMH 110 CO3/1aHHIO,

BHEAPEHUIO U HCIIOJIB30BAHHIO
OZHOM WJIM HECKOJIBKMX
CKBO3HBIX IH(POBBIX
TEXHOJIOTHI HCKYCCTBEHHOTO
WHTEJUIEKTa B IPUKJIATHBIX

o0macTax

ITK-19.2. PykoBouT MPOEKTaMH B 00JIaCTH CKBO3HOM
mudpooit TexHonornu «O6paboTka eCTECTBEHHOTO
SI3BIKAY»
[IK-19.3. PykoBoauT npoeKTaMu B 00J1aCTH CKBO3HOM
nudpoBoii TexHoIOTHN «PeKoMeHIaTeNbHbIe CUCTEMBI U
CHCTEMBI OAAEPKKU IPUHSITHUS PELICHUI

Kon n HaumeHOBaHUE HHAUKATOPA
IOCTHKEHNST KOMIIETEHIINU

Kon n HaumeHOBaHUE MHAUKATOPA TOCTHKCHIS
o0mienpodeccuoHaaIbHON KOMIIETEHIIUH

[IK-4.1. JleMOHCTpUpYET 3HAHHE

3HaeT cocoObI TTOTYYCHUS OIIEHOK MOJICTICH 1 METOIOB




METOJIOB CO3/IaHHsI POTrPaMMHOTO
oOecrieueHust I aHAIN3a U
00paboTKH HHPOPMAIIHH.

MAaIIMHHOTO O0YYEeHHS, a TAK)Ke KPUTEPUEB MX CPABHEHMUSL.

YMeeT MocTaBUTh 3a7ja9y MalTHHHOTO O0YYeHHS B 3aJaHHON
MIPEAMETHOH 00JIACTH M MPEIIOKUTH METOJ €€ PEIICHHS.

Bnaneet naBsikamu paboTh ¢ mathopMaMu, cpeaMi U
MPOTPaMMHBIMHU CPEJCTBAMH, B OMOJIMOTEKaX KOTOPHIX
peannu30BaHbl METO/IbI MAIIMHHOTO O0yYEHHSI.

[1IK-4.2. Ucnonb3yeT METO b
CO3J/IaHUs IPOTPAMMHOTO
obecrniedeHus IS aHajw3a u
00paboTKH HHPOPMAIIHH.

3HaeT crnocoOBI BEIOOpa HanboJIee MOAXOISIIEr0 METoAa
MAalIMHHOTO O0YYCHHUS IS 3aJJaHHOM MpeJIMETHOM 001acTH Ha
OCHOBE OLICHKH W aHaJIi3a CBOWCTB CYIIECTBYIOIINX METOIOB.

YMeeT npoaHanu3upoBaTh 3aJaHHYIO IPEIMETHYIO 00IacTh Ha
MpeIMeT BO3MOXKHOCTH M HEOOXOANMOCTH ITPIMEHEHHUS B HEH
METOJIOB MAITUHHOTO O0YUYECHHSI.

BHaILCCT HaBbIKaMH IMIPUMCHCHUA 3aJaHHOI0 METOJda MAllIMHHOT'O
o0OyueHus (Ha OCHOBE CYIIECTBYIOIINX ONOINOTEK), a TAKXKE
MIOJTyYeHUs pe3ysibTaTta (Ha OCHOBE 3aJaHHOTO Habopa JaHHBIX).

[1IK-4.3. [IpumensieT MeTObI
CO3JIaHHS TIPOTPAMMHOTO
obecriedeHus U1l aHaIu3a u
00pabotku nH(pOpMaIu, TPeOyeMbIX
B IPO(ECCUOHAIBHON 1EATEILHOCTH.

3HaeT OCHOBHEIEC PETIO3UTOPUH, B KOTOPBIX XPaHSITCS HAOOPHI
JAHHBIX JUI MAIMHHOTO OOYUYCHHS, U CIIOCOOBI MX MCIIOIb30BaHUS.

YmMeer o0paboTath 3a1aHHbIH HAOOp NAHHBIX Pa3THYHBIMH
METOAaMH MAIIHHHOTO 00YUYCHHs M BU3yaln3UpOBATh PE3yJIbTar.

BrnaneeT criocoOHOCTBIO MHTEPIIPETALIMH TIOTYYEHHBIX PE3YJILTATOB
U WX YIYyYLICHMs IOCPEACTBOM HACTPOMKH 3HAYEHUH ApaMeTPOB.

[IK-5.1. leMoHCTpUpYET 3HAHHE
METOJOB IMOCTAHOBKU HOBBIX 3a]1a4
aHaJIM3a U CUHTE3a HOBBIX
HPOEKTHBIX PELICHUN.

3HaeT OCHOBHBIE MPUHITUIITBI aHATTN3a U MOJIETHPOBAHUS
MIPUKJIAIHBIX MPEAMETHBIX 00JIacTei.

YMeeT IeKoMI03upOoBaTh CHCTEMY Ha TIOJICUCTEMBI U
chOpPMYJINPOBATH ISl K&KIOH MOJICUCTEMBI CBOIO 32124y .

Brageer HaBBIKaMH BBIIETICHHS U aHAJIN3a COBOKYITHOCTEN
MIPU3HAKOB (MMEIOIINX 3aBUCUMOCTH B U3MEHEHNUHU MX 3HAUEHUN)
00BEKTOB, & TAKXKE OIICHKU MX BIUSHUW Ha KOHEYHBIH Pe3yNbTarT.

[IK-5.2. Ucnonb3yeT MeTO b
MOCTaHOBKY HOBBIX 3a]a4 aHAIN3a U
CHHTE3a HOBBIX ITPOEKTHBIX PEILICHHH.

3HaeT NpUHIUIEL (HOPMHUPOBaHUSI HAOOPOB OCHOBHBIX IPU3HAKOB
MaTeMaTHYECKON MOJCIH IS 33JJAaHHOW TIPEIMETHOHN 00JIaCTH.

YMeeT Uit KaKI0W TOJICUCTEMBI BBIICTUTh HanOOoJIee XapaKTepHEIE
€€ CBOICTBA M XapaKTePUCTHKHU BXOIAIINX B HEE OOHEKTOB.

Brnaneet ciocoOHOCTBIO BBIAETUTD U3 TPYIIIBI IPHU3HAKOB
MIOATPYIITY, B HANOOJBINEH CTETIEHH BIHSIONIYIO HA PE3YNbTaT
pelIeHrss KOHKPETHOM 3a/1a4y MallIMHHOTO O0YYeHHSI.

[IK-5.3. [IpumensieT MeTO b1
pa3paboTKH MMOCTAHOBOK 33,124
aHaJIM3a U CHHTE3a HOBBIX
MPOEKTHBIX PEUICHHUH, TPEOYEMBIX B
po(ecCHOHAIBHOMN IeSTEIbHOCTH.

3HaeT OCHOBHBIC CBOMCTBA METO0B MAIIIMHHOTO OOYYEHUS, 4 TAKKE
CITOCOOBI UX IKCIIEPUMEHTAILHOM OIICHKH.

YmMeeT chopMmynupoBaTh OCHOBHBIE TPEOOBaHUS K CBOMCTBAM
METOJa MAIIMHHOTO OOyICHHUS.

BnaaeeT cxemon KOMITBIOTCPHOI'O 3KCIICPUMCHTA AJI BBIYUCIICHU
OIICHOK CBOICTB MCTOA0OB MAallIMHHOI'O O6y‘{€HI/I$I.

ITK-10.1. UccnenyeT u pa3pabaTeiBaeT
APXUTEKTYPhI CUCTEM MCKYCCTBEHHOTO

3HAaCT OCHOBHEIC IOHATHA, MATEMATHYCCKHUEC OCHOBBI, MCTObI U
MOPUMCPLI NPUKIIAAHBIX 3aa49 MAIIMHHOT'O O6y‘lCHI/I$I.




WHTEJUICKTA ISl Pa3JIMIHBIX
MPEIMETHBIX 00acTen

YMeeT BeIOpaTh HAUOOJEE MOAXOSAIIHI METO] MAITUHHOTO
o0Oy4ueHus 7151 MPOU3BOIBHON IPEIMETHOM 00JIACTH.

Brnageer HaBbikamMu 000CHOBaHUS BHIOOPA METOJ1a MAIIMHHOTO
o0ydeHus 7151 MPOU3BOIBLHON IPEIMETHOM 00JIACTH.

[IK-10.2. Bribupaet KOMITIEKCHI
METOJIOB M HHCTPYMEHTAJIFHBIX CPEICTB
HCKYCCTBEHHOTO MHTEIUICKTa IS
pelIeHus 3a1a9 B 3aBUCHIMOCTH OT
0COOCHHOCTEH MPEeIMETHOM 001aCTH

3naer obnacTu MNPUMCHCHUA, IPCUMYIIIECCTBA U HEAOCTATKN
OCHOBHBIX M€TOJOB MAIlIMHHOI'O O6y‘lCHI/IH.

YMmeer pcain30BaTh 3aJJaHHBIM METOJ MAIlIMHHOT'O o6yquI/m nu
MNPUMCHHUTL €TI0 K 3aIaHHOMY Ha6opy JaHHBIX.

Brageer HaBpIKaM# MTOATOTOBKH HaOOpa MaHHBIX U 00yUEHUS Ha €ro
OCHOBE 33JJaHHOTO METO/1a MAIIMHHOTO O0YYeHUs, a TAKXKE
HaBBIKAMH OLIEHKH pe3yibTara (peliaolero npaBuia).

[IK-10.3. Pa3pabaTsiBaeT eaiHEIC
CTaHIApTHI B 00JIACTH O€30MIaCHOCTH (B
TOM YHCJIE OTKa30yCTOHINBOCTH) U
COBMECTHUMOCTH MIPOTPAMMHOTO
00ecTeueHHs, 3TAIOHHBIX apXUTEKTYP
BBIYHMCIUTELHBIX CUCTEM H
MIPOrPaAaMMHOTO 00ECIICUCHHS, a TAKKE
OTIpe/IeIIsIeT KPUTSPUHU COTIOCTABICHHS
MIPOrPaAaMMHOTO 00eCIICUCHHS U KPUTSPUHU
STAJIOHHBIX OTKPBITHIX TECTOBBIX CPE]I
(yciroBwmif) B IeAX yIyqIICHUS KadecTBa
1 3 PeKTUBHOCTH IPOrPaMMHOTO
obecreueHus: TEXHOJIOTHH U CHUCTEM
HCKYCCTBEHHOTO MHTEIIJICKTA

3HaeT coBpeMeHHbIE MIaTGOpMBbl, CPEJIbl, MPOrPAMMHBIC CPE/ICTBA U
OMOIMOTEKH, B KOTOPHIX pPeaTM30BaHbl Han0OJIee MOMyIIpHBIC U
3¢ (heKTUBHBIE METOIHI MAIIIMHHOTO O0YYEHUSI.

YMeeT OLeHHUTb pelIarolee MPaBIIo ¢ TOYKH 3peHHUs TpeOyeMoro
BpPEMEHU Ha ero mocTpoeHue (Ha o0yJaromieil BEIOOpKE) U KauecTBa
€ro paboTHI (Ha KOHTPOJIBHOM BEIOOPKE).

Brianeer HaBbIkamMu (pOPMHUPOBAHMS PELIAIONINX PABHIT U
crocobaMu oneHKH (Bepr(hUKaIin) UX CBOHCTB.

TIK-19.1. PykoBoauT mpoeKkTamMu B
00J1acTH CKBO3HOM ITU(PPOBOU
TexHonoruu «KoMIeoTepHoe 3peHue»

3HAaeT MNPUHIMIBI IIOCTPOCHUS CHCTEM KOMIIBIOTEPHOTO 3pEHUS,
METOJBl M TOAXOMbl K IJIAHWUPOBAHHIO W peaNu3aluy IPOEKTOB IO
CO3IaHMIO CHCTEM HCKYCCTBEHHOI'O MHTEJUIEKTa Ha OCHOBE CKBO3HOM
QpoBoii TexHosornu «KomMnploTepHoe 3peHue»

YMeeT pyKoBOAUTH MPOEKTAMHU 110 CO3/IaHUI0, BHEAPEHUIO U
MOJJIEPKKE CUCTEM UCKYCCTBEHHOI'O MHTEJJIEKTA HA OCHOBE
CKBO3HOU nudpoBoii TexHonoruu «KoMmproTepHOe 3peHIe»

Brnageer HaBpIKaMU U NPUHLKUIIAMUA PYKOBOJICTBA TPOECKTOM B
00J1acTH CKBO3HOM U(POBOH TexHOI0rHH « KOMITBIOTEpHOE 3pCHHE»

[IK-19.2. PykoBoauT IpoeKTaMu B
001acTé CKBO3HOM ITU(POBOH
TexHojoruu «O6pabdoTka
€CTECTBEHHOTO SI3bIKa»

3HaeT MPHUHIUITEI TIOCTPOCHHUSI CUCTEM 00Pa0OTKU €CTECTBEHHOTO
S3bIKA, METOABI M OAXO/IBI K TNIAHUPOBAHUIO U peasin3aluu
MPOEKTOB 110 CO3/IaHUI0 CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTa Ha
OCHOBE CKBO3HOM 111(poBoit TexHonorun «OopadboTka
€CTECTBEHHOTO SI3bIKa»

YMeeT pyKOBOAUTH MPOSKTAMH I10 CO3JJaHHI0, BHSIPEHUIO U
MOJIEP’KKE CHCTEM UCKYCCTBEHHOT'O MHTEJIJICKTa Ha OCHOBE
CKBO3HOH 1udpoBoii TexHoa0ruu «O0padoTKa €CTEeCTBEHHOTO
SI3BIKAY»

Brnageer HaBbIKaMU U IPUHITMIIAMA PYKOBOJICTBA MPOEKTOM B
obmacty CKkBO3HOM 1U(ppoBoit TexHomorun «O6paboTKa
€CTECTBCHHOTO SI3BIKA)

I1K-19.3. PykoBoauT npoeKTaMu B

3HaEeT NPUHLKUIIBI TOCTPOCHUS PEKOMEHAATENBHBIX CUCTEM U CUCTEM
TTOICPYKKY TIPHHSITHS PEIICHUH, METOBI 1 TTOIXOJIBI K




o6acTi CKBO3HO# 1UdPOBO IUTAHUPOBAHUIO U PEATH3ALUH [IPOEKTOB II0 CO3AAHUI0 CUCTEM

TeXHOJOruM «PexoMeHaTeIbHbIe MCKYCCTBEHHOTO MHTEIUIEKTa Ha OCHOBE CKBO3HOU ITU(PPOBOMA
CHCTEMBI M CHCTEMbI TIOIJIEPIKKH TexHoJIoTuH «PEeKOMEHJaTeIbHBIE CUCTEMBI U CUCTEMBI MTOIICPIKKU
NIPUHATUS PEILICHUN» MIPUHATUS PEILIEHUIN»

YMeeT pyKOBOAHTH MPOEKTAaMH 110 CO3/ITAHUIO, BHEPEHUIO U
MOIJIEPKKE CHCTEM MCKYCCTBEHHOTO WHTEIIEKTa HA OCHOBE
CKBO3HOH 1u(poBoi TeXHOJIOTHH «PeKOMEHIaTeILHBIC CUCTEMBI U
CHCTEMBI NOJACPKKH MPUHATHUS PEILICHUN

Brageer HaBBIKaMH 1 IPUHITUIIAMHA PYKOBOJICTBA TIPOEKTOM B
obmacTy CKBO3HOU ITU(POBOM TeXHOJOTHH «PexoMeHaaTeTbHbIE
CHCTEMBI ¥ CUCTEMBI MOJJCPKKH MPUHSATHUS PEILICHUN)

2. Tpya0&MKOCTh TUCHHUIUIMHBI  BUIOB YYEOHBIX 3aHITHNA MO TUCIUTUINHE
OOmasi TPyHOEMKOCTh JUCIHUIUIMHBI COCTaBIsieT 6  3a4€THBIX €IMHUIL

(_216 akameMHYECKUX 4acoB).
(1 3aueTHas eqMHUIIA COOTBETCTBYET 36 akaJeMHUUYECKUM YacaM)

Bunamu yueOHbIX 3aHATUN U paOOThl 00yYarOErocs 1o AUCHMUILIMHE MOTYT
SABJIATHCSL:

O0o3HaueHme Buzbl y4eOHbIX 3aHATHI 1 pabOThI 00y4aromerocs
Jlex Jlexuuu
JIab JlaGopaTopHble paboThI
IIp IIpakTudeckue 3aHATUS
OK OHaiiH Kypc
CP CamocTosTenpHas paboTa 00y4Jaromerocs B Iepruo i TEOPETUIECKOro 00yIeHHs
KonTponb CamocTtosTenbHast paboTa 00yJaronierocs: 1 KOHTakTHas paboTa o0ydJaromerocs ¢
Mpero1aBaTe]IeM B IEPUO] IIPOMEKYTOTHOH aTTeCTaIlH

CrpykTypa AMCUUIUINHBIL:

®dopma 00ydyeHust — O4Hast

KomnyecTBo 4acoB o BUaaM
= yueOHBIX 3aHATHHA U pabOTEHI
3 o0ydJaromerocs
HaunmenoBanue 2 Dopmer
pasena © IIPOMEKYTOIHOM
JTUCITUTUTAHBI g aTTecTalun
5 18| of 2| | E
= = = o @) S
N4
1 Beenenue, nenu u 3a1aun 1 |2
Kypca, OCHOBHBIE TEPMHHBI
CoBpeMeHHast KOHIICTIIIHS
o | AHAIHM3a TAHHBIX, pasbop 1 |2 YO-1, YO-4,
OCHOBHBIX THIIOB 36 |36 I1P-6
NPUKIATHBIX 33724 IK3aMeH
®dopmasbHbIe ONpeIeIeHUs
3 | TepMUHOB, BBEJICHHUE B 1 ]2
npobieMy nepeoOydeHne




MCTpI/I‘leCKI/Ie METOAbI

4 1 |2 6
KJTaccupuKaIim
Jlormueckme METOIBI

5 g 1 |2 4
KJTACCH(UKAIIH
JInHeMHbIe METOIbI

6 | xkmaccudukaimu. Meron 1 |2

CTOXAaCTUYCCKOI'O IrpaguCHTa

JInHeMHbIe METObI
7 kiaccudukaryu. Meron 1 (2 4
OTIOPHBIX BEKTOPOB

8 BaitecoBckne MeTobI

1 |2 4
KJIACCU(UKAIIH
MeToapl KacTepu3aluu 1
9 1 |2 4
YaCTHYHOTO 00yUeHUs
10 Mertpuueckue METOIbI 2 | 4
perpeccun
1 MHoroMepHas JIMHEHHas U 5 |2
HEJIMHEIHAs perpeccust
12 Kpurepuu B160opa Mozaene u 2 | YO-1, YO-4,
METO/JIbI 0TOOpa MPU3HAKOB 36 |36 [1P-6
13 ITonck accormaTuBHBIX 2 | 4 9K3aMeH
IpaBUII
14 | Jluneiinple ancamMOun 2 |2
15 Heiiponnsie cet rirybokoro 5 g 6
0o0yueHus
Uroro: 36 36 72 |72 JKSAMCHE!

I. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA
TpynoemkocTh TeopeTH4eckoii yacTu Kypca 36 yac.
1 cemectp (18 uac.)

Tema 1. BBenenue, meiu v 3a1a4u Kypca, OCHOBHbIe TePMHUHBI (2 4ac.)

PaccmaTpuBaroTcst MOHATHS: MOJIEIb MPEIMETHOW o0nacTu, 3a1aya oOydeHus 1o
npeleaeHTaM, ajJropuTM OOydeHHs, pellalllee MpaBuiIo, KpUTEpUd KadyecTBa
oOydeHwusi, oOydJaromas ¥ KOHTPOJIbHAsI BBIOOPKH, MOJEIbHBIE U PEalibHbIC JTaHHbIC,
OOBEKThI, MpPHU3HAKU, CBOWMCTBA, KIACChl, KJacTephl, THUMBl IIKal (OMHApHBIE,
HOMHHAJIbHBIC, TIOPSAKOBBIC, KOJIMYECTBECHHBIE).

Tema 2. CoBpeMeHHasi KOHLENUHUSA AHAJIU3A JAHHBIX, Pa300p OCHOBHBIX
THINOB MPUKJIATHBIX 3a1a4 (2 yac.)

PaccmatpuBatoTcst TNl 3ajady  oOydeHHs C y4yuTeleM: Kiaccuduxarus,
perpeccusi, paHXUpOBaHUE, MPOrHO3MpoBaHHe. PaccmaTpuBaloTcs THMBI 33434
oOyueHusi 0e3 yuuTelns: KjacTepu3alus, MOUCK acCOIMAaTUBHBIX MPaBUI, (PUIbTpaLIUs
BBIOPOCOB, COKpAIICHUE PAa3MEPHOCTH, 3alOJTHEHUE MPOMYIIEHHBIX 3HaueHuH. Kaxapiii
TUT 3a7a4 COMPOBOXKAACTCA OJHUM WJIM HECKOJBKHUMH JETAbHO PAaCIHCAaHHBIMU
IpUMEPAMH.



Tema 3. @opmajbHble oOmpeaesieHHs] TEPMHUHOB, BBeJeHHE B IMpPodJemMy
nepeodyuenue (2 yac.)

PaccmarpuBarorcsi gopManbHble (MaTeMaTUYECKUE) OIpPEACNICHUs] TEPMUHOB:
MOJIEJIb aJITOPUTMOB, AITOPUTM OOYUEHHUSI, 3Tarbl 00y4YeHUs, OlMOKa, QYHKIUS MTOTEPh
U (QYHKIIMOHAI KA4yeCcTBA, MNPUHIUI MHHHUMH3AIUA OSMIHPUYECKOTO  PHUCKa,
o0o01mraroriast crocoOHOCTb, CKOJIB3SIINIA KOHTPOJIb, TPoOieMa nepeodydeHHsl.

Tema 4. MeTpuueckue MeTobI Kiaccuukanuu (2 yac.)

PaccMaTpuBaroTCs TOHSTHS: THIIOTe3a KOMIIAKTHOCTH, MeETpuka, Merox K
ommxarmux coceneii KNN u ero o0oOmenusi, okao Ilapzena ParzenWindows wu
NOTEHIMAIbHbIE (DYHKIMH, OTOOp ATajloOHOB (MOHSATHUE OTCTYIA, AJITOPUTM OTOOpa
sTaNoHHbIX 00BeKkTOB STOLP), oTOOp MpU3HAKOB M ONTHUMHU3AIMSA METPUKHU (3a1aya
BBIOOpAa METPUKH, XKAAHBIA aIrOpUTM OTOOpa MPU3HAKOB, IOJHBIA CKOJIB3SALIUI
koHTpoJib CCV).

Tema 5. Jloruyeckune MeToabl kKiaaccuukamum (2 yac.)

PaccmarpuBarotcs MOHSTHSL: 3aKOHOMEPHOCTb, MH(POPMATUBHOCTb,
MHTEPIPETUPYEMOCTD, pelatomue jaepeBbs (anroputMm ID3, HeOpexHble pemiaroniue
nepesbst ODT, OuHapu3alus JaHHbBIX).

Tema 6. Jluneiinbie MeToAbl Kiaaccupuxkanmu. MeTox CTOXaACTHYECKOTO
rpaauenta (2 yac.)

PaccmarpuBaroTcs  MOHSTHS: MHUHUMM3ALUS ~ DMIUPUYECKOTO  pHUCKAa IS
IpaJIMEHTHBIX METOJ0B 00yUYeHUsI, JIMHEHHBIN Ki1acCU(UKATOP, METOJ CTOXaCTUYECKOTO
rpaaguenTa SG.

Tema 7. JIuHeiiHble MeTOABI KJIaccupukannu. MeTo] ONOPHBIX BEKTOPOB (2
yac.)

Paccmarpusarorces ITOHATHS: MIPUHILIAT ONTUMAaJIbHON pasnensromen
TUINEPIUIOCKOCTH, JBOMCTBEHHAs 3ajadya, MOHSTHE OIMOPHOTO BEKTOpa, 000OIICHUS
muHerHoro SVM (siapa U copsMIISIIOIIME MPOCTPAHCTBA, HEMPOHHbIE ceTH U SVM,
0030p perynsapuzaTopos ajiss SVM).

Tema 8. BaiiecoBckue MeToabl Kiaccupukanuu (2 Jac.)

PaccmarpuBaroTcss MOHATHS: ONTHUMAJIbHBIA  OalleCOBCKUIT  Ki1accH(pUKaTOD,
BEPOSITHOCTHAsI TIOCTAHOBKA 3ajlauyu  Kiaccu(ukanuy, 3amada BOCCTAHOBIICHUS
IUTOTHOCTH PacIipe/ie/ieH s, HauBHBIN OatiecoBckmii Kinaccudukarop NaiveBayes.

Tema 9. MeTobl KJIacTepU3alUH U YACTHYHOT0 00yueHus (2 yac.)

PaccmarpuBaroTcsi MOHATHA: €M KJacTepu3alMd M YaCTUYHOTO OO0yyeHwus,
HEKOPPEKTHOCTh 33Jaud KJIACTEPU3ALMM, THUIIBl KJIACTEPHBIX CTPYKTYp, Mpodiema
YYBCTBUTEJIILHOCTH K BBIOOPY METPHKH, TpadoBbIe METObI KJIacTepu3aluu (aaroputm
BBIJICICHHSI CBSI3HBIX KOMITOHEHT, anroputM @OOPDJI, ¢dyHKkumoOHams KadecTBa
KJIaCTepU3alluK), HepapXuyeckas Kiactepuszanusa (TakcoHOMUs) (arJioMepaThuBHAs



uepapxudeckas KiacTepu3alus, IEHIporpaMmMa U CBOMCTBO MOHOTOHHOCTH, CBOMCTBA
CKATHUs, PACTSKEHUS U PEAYKTUBHOCTH).

2 cemecTtp (18 uac.)

Tema 10. MeTpuueckue MeToabl perpeccuu (2 gac.)

PaccmarpuBaroTcst NOHATHUS: HENapaMeTpUiecKasi perpeccus.

Tema 11. MHoromMepHasi IMHeliHAsI M HeJIMHeliHasi perpeccus (2 Jac.)

PaccmarpuBaroTcsi TMOHATHSA: 3aJada pPErpeccud, MHOTOMEpHas JMHEHHas
perpeccusi, METOJ HAWMEHBIIMX KBAApAaTOB, €ro BEPOSATHOCTHBIA CMBICI H
r€OMETPUUYECKUIA CMBICI, MPOOJIEMbI MYJTbTUKOJUTMHEAPHOCTH U MIEPE00yUEHUS.

Tema 12. Kputepuu Bb100pa MojeJieii 1 MeTOAbI 0TOOPA NPU3HAKOB (2 yac.)

PaccmarpuBatorcs MOHSATHS: KpUTEpUU KauecTBa KJ1IacCU(pUKAIIUU
(ayBcTBUTENBHOCTE U crienupuaHocTh, ROC-kpuBas u AUC, TOYHOCTh W TIOJHOTA),
BHYTPEHHHE U BHELTHUE KPUTEPUH, IMITUPUUECKUE U aHATUTUUECKUE KPUTEPHUHU.

Tema 13. ITouck accoumaTuBHBIX NpaBui (2 yac.)

PaccmarpuBaroTcs MOHSATHS: aCCOLMATUBHOE MPABUJIO U €r0 CBSI3b C MOHITHUEM
JIOTHYECKOW 3aKOHOMEPHOCTH, MPUMEpPbl NPUKIAJHBIX 3a7ad (aHAJINW3 PBIHOYHBIX
KOP3UH, BBIJICJICHUE TEPMUHOB U TEMAaTUKU TEKCTOB), anropuTM APriori.

Tema 14. JIuneiinble ancamo0.u (2 4ac.)

PaccmarpuBaroTcss MOHSTHS: 0a30BBIM aIrOPUTM, KOPPEKTUPYIOIIAas oOrepanus,
MPOCTOE TOJOCOBAaHUE (KOMHUTET OOJIBIIMHCTBA), CTOXACTHYCCKUE METOABI (OATTHHT U
METOJi CIy4alHbIX MOJANPOCTPAHCTB), ciy4aiiHblii jec (Random Forest), B3BemeHHoe
roJ0COBaHuE, MpeoOpa3oBaHKe MPOCTOrO rOJIOCOBAHUS BO B3BEILIEHHOE.

Tema 15. Heiiponnsble ceTu riryookoro ooyuenus (8 uac.)

PaccmarpuBaroTcsi moHsATUS: cBepTouHble HeilponHble cetu  (CNN) nmns
M300paKEeHM, CBEPTOYHBIA HEHpOH, Pooling HEHpOH, BHIOOPKA pa3MEUEHHBIX
n3o0paxeHuii ImageNet, cBepTouHble ceTH ()1 CUTHAJIOB, TEKCTOB, rpadoB, HIP),
pekyppentHbie  HelipoHHble cetd (RNN), oOydyeHue peKyppeHTHBIX ceTeil
(Backpropagation Through Time (BPTT)), cern m0aroii KpaTKOBpEMEHHOW MaMsATH
(Long short-term memory, LSTM), pexyppentnas cetb Gated Recurrent Unit (GRU),
BEKTOpPHBIEC TIPEJCTABIICHUS NHUCKPETHBIX JaHHBIX, IMepeHoc oOydenus (transfer
learning), camoo0yuenue (self-supervised learning).



Il. CTPYKTYPA Y COAIEP) KAHUE NPAKTUUYECKOHN YACTHU KYPCA
U CAMOCTOSTEJbHOM PABOTHI
IpakTnueckue 3ansatus (0 yac.)

JlaGopaTopHbie padoTs! (36 yac.)
1 cemectp (18 uac.)

JlabopaTopnasi paGora Nel. MeTpuueckue MeToabl Kiaccudurkanuu (6 yac.)

Hacrtpoiika 3Hauenwii mapamerpoB MetogoB KNN wu ParzenWindows s
UcciieioBaHms 3aaaHHoi ooy4aromieit Beioopku ¢ UCI ML Repository B cpene Google
Colaboratory.

JlaGopaTopHasi padora Ne2. Jloruueckue MeTo/ibl Kiaaccupurkanuu (4 yac.)

Hacrpoiika 3Hadenmii mapametpoB MetogoB ID3 m ODT mna wumccremoBanus
3aanHoM oOyuaroreld Beioopku ¢ UCI ML Repository B cpene Google Colaboratory.

JladoparopHnasi pa6ora Ne3. J/IuHeiiHble MeTOAbI Kiaaccuukanum (4 gac.)

Hacrpoiika 3nadeHuii mapamerpoB MetogoB SG m SVM nmns wcciemoBaHUs
3ananHo# oOy4aromieit Beioopku ¢ UCI ML Repository B cpene Google Colaboratory.

JlaGopaTopHnasi padora Ned, baiiecoBckue MeToabl kjaaccuduxkamum (4 gac.)

Hactpoiika 3HaueHuii mapamerpoB Metoga NaiveBayes mns wucciemoBaHus
3ajanHoM oOyuaroreli Beioopku ¢ UCI ML Repository B cpene Google Colaboratory.

2 cemectp (18 vac.)

Jla6opaTopnasi pa6ora Ne5. MeTtoabl Kiacrepuzanuu (4 gac.)

Hactpoiika 3HaueHHil mapameTpoB Jii MCCIENOBaHUS 3aJaHHON oOywaromien
Bei0opku ¢ UCI ML Repository B cpeae Google Colaboratory.

JlaGopaTopHasi padora Ne6. Metoas! perpeccuu (4 yac.)

Hacrpoiika 3HavyeHHI mapamMeTpoB IS HCCIENOBaHUSA 3aJaHHON oOyuaroien
Bei0opku ¢ UCI ML Repository B cpeae Google Colaboratory.

JlabopaTopHas padora Ne7. [lonck accounaTuBHbIX npaBui (4 yac.)

Hacrtpoiika 3HaueHuii mapaMeTpoB IS HCCIEIOBaHMS 3aJaHHON oOOydJaroieu
Be10OpKHU ¢ UCI ML Repository B cpene Google Colaboratory.

JlaGopaTopHasi padora Ne8. HeiipoHHble ceTH ri1y0okoro ooydenus (6 uac.)

Hacrpoiika 3HavyeHHWI mapamMeTpoB IS HCCIENOBAHUS 3aJlaHHON OO0yuaromien
Bei0opku ¢ UCI ML Repository B cpeae Google Colaboratory.

HI. YYEBHO-METOJANYECKOE OBECITEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI
YyebHo-MeToanuecKkoe 00ecreyeHrne camMoCTOSTEIbHON paboThl 00ydaronIuXcs
10 JUCILIUIUIAHE BKJIFOYAET B CEOS:
- TUIaH-TpaUK BBITIOJHEHUS CAMOCTOATEIbHOW pPAaOOTHl MO AUCUUIUIMHE, B
TOM YHUCJIE€ IPUMEPHBIE HOPMBI BPEMEHHU Ha BBITIOJIHEHHUE 110 KaXAOMY 33/1aHHUIO;



- TpeOoBaHUS

K MMpCaACTaBJICHUIO

CaMOCTOSITEIIbHOM pa6OTI>I;
- KPUTCPUHU OLCHKU BBITTOJTHCHUA CaMOCTOSITEIIbHOM pa6OTLI.

U ohopMIECHUIO

pEe3yJIbTaTOB

HJIaH-Fpa(l)l/IK BBINIOJIHEHHUSI CAMOCTOSITEILHOM paﬁoTLI o AMCIMIIJINHE

Hara/cpoxkn Bua camocrositeqibHOM IIpumepHsbie | @opMa KOHTPOJISI
BBINOJIHEHUS padoThI HOPMBI
/m BpeMeHH Ha
BBINOJIHEHH e
1 cemectp
4 "enens o0yuyenust | M3yuenue OCHOBHBIX | 6 yacoB CobecenoBanue
MOHSTUI MAaIIuHHOTO
oOyueHus
6 Henmenst oOyuenus | M3ydyenue 6 yacoB CoOecenoBanue
MaTeMaTUYeCKUX  OCHOB
MaIIMHHOTO O0yYCHHS
8 nenens oOyuenus | PaccMoTpenune mnpumepoB | 6 4acoB CobecenoBanue
MIPUKJIAHBIX 3a1a4
oOyueHus 1o IMpereeHTaM
B cucreMax
HCKYCCTBEHHOTO
UHTEJUIEKTa
10 nenenst Nzyuenue Kputepues | 6 4yacoB CobecenoBanue
o0yuyeHHs BbIOOpa Mojenei u
METO/IOB otbopa
MPU3HAKOB MpPU pPELICHUU
NPUKIAAHBIX  331a4 B
cucTeMax HCKYCCTBEHHOI'O
WHTEJUICKTa
14 nenens Br160op obyuaromeit 4 qaca CobecenoBanue
o0y4YeHHS BeIOOpku B UCI Machine
Learning Repository
18 nenens N3y4yenne meTonoB 6 gacos ITpoBepka
oOyueHus KJIacCU(pUKALUU U 0TYETOB, co0eceI0BaHNE
perpeccuu
22 Henens N3yuenne MmeTon0B 6 gacoB [TpoBepxka
o0y4yeHHs KJIacTepHU3aliu U 0TYETOB, coOeceIoBaHNe
YaCTUYHOTO 00Y4YEeHHUSI
26 Henens W3yuenne HEHpOHHBIX 6 yacos [TpoBepka
o0y4YeHHs cereit 0TYETOB, co0eceIoBaHNe
32 menens UccnenoBanue 3aganapivu | 20 yacoB [Tposepka OTYETOB,
o0y4yeHHs METOAaMU MAITUHHOTO cobecesioBaHue
oOyueHus: BEIOOPKH B
cpene Google Colaboratory
34 nenens OrneHka pe3ysbTaToB, 6 9acoB IIpoBepka OTYETOB,
O0y4YeHHSI MOJITOTOBKA OTYETOB cobecel0BaHNE
Hroro: 72 qaca




PexoMeHganum o caMmocTosITeIbHOM padoTe CTYAEHTOB
CamocTosTenbHass  pabota  oOydaromMXcs  MHOJPa3yMeBaeT  00sA3aTENbHYIO
HOJTOTOBKY K JIa0OpaTOPHBIM 3aHATHAM (0()OpMIIEHHE OTYETOB), U3yUEHUE OCHOBHOM U
JOTIOJHUTENBHO JIMTEPATyphl MO AUCLUIUIMHE, IOATOTOBKY K TEKYIIEMY KOHTPOJIIO U
IIPOMEXKYTOYHOM aTTECTALMHU B KOHIIE CEMECTPA, KOHCYJIbTALUH MIPENO1aBaTeNeN

PexoMenanuu mo padore ¢ JurepaTrypou

Hnsa 6onee 3(h(EKTUBHOTO OCBOEHHUSI M YCBOCHHUS MaTepuaia PEKOMEHIYeTCS
O03HAKOMUTBHCS C TEOPETUYECKUM MATEPHUAIIOM MO TOW WJIM MHOM TEME O MPOBEACHUS
nabopaTopHOro 3aHATHS. Bcio ydeOHylO0 JuTeparypy >KejaaTelbHO H3y4yaTh «IIOJ
KOHCIIEKT.

[lenp HamucaHWsi KOHCHEKTa MO JUCHUIUIMHE — C()OPMUPOBATH HABBIKH 10
MIOUCKY, 0TOOpY, aHAIN3y U (OPMYJIMPOBAHUIO Y4EOHOTO MaTepuala.

PaboTy c TeopeTMueCKMM MAaTe€puajIoM IO TEME MOXKHO MPOBOAHUTH IIO
CIEYIOLIEH CXEME:

- HA3BaHUE TEMBI;

- LIEJIM U 337]a41 U3YUYEHUS TEMBI;

- OCHOBHBIE BOIIPOCHI TEMBI;

- XapaKTepUCTHKA OCHOBHBIX TMOHATHUM U OMNPEACIICHUH, HEOOXOIUMBIX IS
YCBOCHUS TAHHOMW TE€MBI;

- KpaTKUe BBIBOJbI, OPHUEHTHPYIOUIME HAa ONPENEIECHHYI0 COBOKYMHOCTb
CBEJICHUM, OCHOBHBIX WJIEH, KIIOUYEBbIX MOJOXKEHUM, CUCTEMY JOKA3aTeIbCTB, KOTOPHIE
HEO0OXOAMMO YCBOUTD.

[Ipu pabGoTe Hag KOHCHEKTOM OOS3aTEIBHO BBISBISIOTCS M OTMEYAIOTCA TPYIHBIC
JUISL CAaMOCTOSITENTbHOTO H3y4Y€HHUs BOMPOCHI, C KOTOPHIMHU YMECTHO OOpaTUThCS K
MIPEMNO/IaBaTEeIt0 MPHU MOCEIIEHUH KOHCYIbTAINH, TN00 B MHAUBUIYATEHOM TOPSIKE.

IHoaroroBka K J1adopaTopHbIM padoTram
[ToAroTOBKY K Ka)KJ10¥ J1abopaTopHON paboTe MM K MPAKTUYECKOMY 3aHATHUIO KaXKIbIH
CTYJIEHT JOJDKEH Ha4aTh C U3yYEHUs TEOPETUUECKOro MaTepuaia U O3HAKOMIICHHUS C
IJTAHOM, KOTOPBIN OTPAXKAET COACPIKAHUE NMPEAJI0KEHHOU TEMBL. BCe HOBbIE MOHATHS
0 U3y4aeMoi TeMe He0OXOMMO BBIyUYUTh HAU3yCTh U BHECTH B TII0CCAPUINA, KOTOPBII
11eJIECO00Pa3HO BECTH C CAaMOT0 Havajga u3ydeHus Kypca. Pe3yiapTaT Takoit paboTsl
JOJKEH MPOSBUTHCS B CITIOCOOHOCTH CTYAEHTAa CBOOOHO OTBETUTH HA TEOPETHUECKUE
BOITPOCHI IO TEME 3a1aHUs], MPABUIIBHOM €TI0 BBIITOJHEHHH.

B nponecce BbInosiHEHUs J1a0OpaTOpHON pabOThl WM MPAKTHUYECKOTO 3aJaHus
CTYJIEHT JOJDKEH CO03JaTh TpeOyeMblil JTOKYMEHT C [OMOIIbIO MpeasaraeMoro
MPOrPaMMHOTO CPEJCTBA U BBIMOJIHUTH TpeOyeMble B 33JaHUU ONEpaluu. 3aJjaHue o
7a00paTOpHON WM TMPaKTUUYECKOW paboTe COMEPKUT METOJUMYECKHE YKa3zaHUS IIO0
MOATOTOBKE JOKYMEHTA, KOTOPBIN JTOJDKEH OBITH MOJIYYeH B PE3yIbTaTe BBIMOTHEHUS



paGOTBI. HpI/I MOATOTOBKC CJICAYCT MX BHUMATCIIbHO ITPOYCCThb.

Kpurepuu onieHKH J1a00paTOPHBIX PadoT

— 100-86 - BBIMONHEHBI BCE 3aJaHUs JTaOOPATOPHON pabOThI, CTYJEHT YETKO U
6e3 omrbOoK OTBETHII Ha BCE KOHTPOJIbHBIE BOMPOCHI.

— 85-76 - BBIMOJIHEHBI BCE 3a/1aHUs JTaOOPAaTOPHOU PabOTHI; CTYICHT OTBETHII Ha
BCE€ KOHTPOJIbHBIC BOITPOCHI C 3aMEUaHUSIMH.

— 75-61 BBIMONHEHBI BcE 3agaHUs JAOOpPaTOpPHOW paboOThl C 3aMEYAHUSAMU;
CTYZCHT OTBETHJI HA BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEUAHHSIMH.

- 60-50 6anaoB - CTYACHT HE BBIMOJIHWI WM BBIMOJHHUII HEMPABUIBHO 3a/aHuUs

1ab0paTopHOI pabOThI; CTYACHT OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI C OIIHMOKaMU

VI HE OTBETUJI HA KOHTPOJIbHBIE BOPOCHI.

IloaroroBka nmpe3eHTaluM U A0KJIa1a
JInst MOArOTOBKHM MpE3eHTAllMU PEKOMEHIYETCsl HMcmofib3oBaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-osckuii maker beamer. IlociemoBarenbHOCTh
MMOATOTOBKH TIPE3EHTAITUN:

1. Yetko chopMymupoBaTh Ielb MPE3CHTAIIMH: BBl XOTUTE CBOIO ayJIUTOPHIO
MOTUBUPOBaTh, YOCAWTh, 3apa3uTh KaKOW-TO WHJEeed WM MPOCTO (HOPMAIBHO
OTYUTATHCA.

2. OnpenenuTh KakoB OyaeT (opMar mpe3eHTalluu: KUBOE BBICTYIUIEHUE (Toria,
CKOJIBKO OYyJIeT ero MpoAOKUTEIBHOCTh) WM JJIEKTPOHHAS pacchUika (KakoB OyaeT
KOHTEKCT MpPEe3eHTAI1N).

3. OrtoOpaTh BCIO COAEpKATEIbHYIO 4YacThb [JIsi MPE3EHTAllMd U BBICTPOUTH
JIOTUYECKYIO 1IETIOUKY MPEICTABICHUS.

4. OnpenenuTh KIYEBbIE MOMEHTHI B COJICPKAHUU TEKCTA U BBIICIUTH UX.

5. OmnpenenuTh BHIBI BHU3yalu3aluu (WUIIOCTpaluu, o0pas3bl, JAHarpaMMbl,
TaONUIBI) I OTOOpaKEHMs] MX Ha Clalijjlax B COOTBETCTBUHU C JIOTMKOW, IEIBI0 U
cnienuduKoi MaTepurana.

6. [logoOpath nu3aiin u GopmMaTUPOBATH ClAANIbI (KOJIMYECTBO KaPTUHOK U TEKCTAa,
UX PacMoJIOKEHHUE, IIBET U pa3Mep).

7. IIpoBepuTh BU3yaIlbHOE BOCIIPUATUE IIPE3CHTALIUY.

Ilpakmuueckue coeemut N0 n0020MOEKe NPe3eHmayuu - TOTOBbTE OTAEIBHO:
° IEYATHBIA TEKCT + CIaiapl + pa3IaTOYHbIA MaTepUa;
® (Cnauodvl — BU3yaJdbHas TNogada HWHGOpPMAILMM, KOTOpas MAOJKHA COJepkKaTh

MUHAMYM TEKCTa, MaKCUMyM HW300pakKCHUH, HECYIIUX CMBICIOBYIO HArpy3Ky,

BBITJISAJIETh HATJISIIHO U TIPOCTO;
®  meKcmogoe cooepicanue npe3eHmayuu — YCTHas peyb WM YTEHHE, KOTopas

JOJKHA BKITFOYATh apTyMEHTHI, (PaKThl, I0KAa3aTEIbCTBA U AMOIINH;



pexomeHnoyemoe yucio ciatioos 17-22;

ooszamenvHas uHgopmayus O npezenmayuu: Tema, GaMUAIUS U WHUITAAIBI
BBICTYTIAIOIIETO; TIJIaH COOOIICHMSI; KPaTKHE BBIBOBI M3 BCETO CKa3aHHOTO; CITUCOK
HCITOJTIh30BAHHBIX HCTOYHHUKOB,;

Paz0amoyHvlll Mamepyuan — I0JDKEH 00ecTieunBaTh Ty K€ TIyOWHY M OXBaT, YTO H
’KHBOE BBICTYIUICHHE: JIIOAM OOJBIIE TOBEPSIOT TOMY, YTO OHHU MOTYT YHECTH C
co0Oi, YeM HCYE3aloNIMM H300pKEHUSIM, CIIOBa W CJIalIbl 3a0BIBAIOTCS, a
pa3IaTOYHBIA MaTepHal OCTACTCS TIOCTOSHHBIM OCSI3a€MbIM  HANlOMHUHAHHUEM;
pa3IaTOYHBI MaTepuaid BaXHO pa3daBaTh B KOHIE MPE3EHTAIIMW; Pa3laTOYHBIN

MaTepuaabl JOJDKHBI  OTIMYAThCS OT  CJIAWJIOB, JOJDKHBI OBbITh  Oosee
MH()OPMATUBHBIMU.



50-60 6amioB 61-75 6amnoB 76-85 6amnoB 86-100 GaioB
(HEYTOBIETBOPUTEIHLHO) (YZIOBJIIETBOPUTEIHHO) (xoporo) (oTMyHO)
KpHUTE ConeprxaHue KpUTEPHEB
pun
: [Ipobnema He packpsITa. [Ipobnema packpbiTa HE [Tpobnema packpsITa. [Tpobnema packpseiTa
S % OTCYTCTBYIOT BBIBOJBI MOJIHOCTBIO. [IpoBenen ananmu3 mPOOJIEMBI | TOTHOCTHIO.

g 2 BeiBogsl He caenanbl | 0e3  TpUBICUEHHS  JIOTOJIHU- IIposenen aHauus3
P S W/WJIM BBIBOJIBI HE 0OOCHOBAHBI | TEJIBHOM JUTEPATYPHI. npoOiieMbl ¢ IPUBJICYCHHEM
g He Bce BBIBOJIBI CENIaHbI | AOMOJHU-TEIBHOMN JTUTEPATYPHI
S /v 000CHOBAHBI BEIBOIBEI 000CHOBAHEI

[IpencraBnsemas [IpencraBnsiemass wundopmanus | [Ipeacrabnsemas undopmanus | [IpencraBnsemas uHbopma-us
2 uHpOpManus JIOTHYECKH HE | HE CUCTEeMAaTH3MPOBAaHA W/WIIM HE | HE  CHUCTEMaTHU3WpOBaHa W | CHCTEMaTH3MPOBAaHa,
z CBsA3aHa.  MpodeccuoHalbHbIE | MOCIEI0BaTENbHA. noclneaoBaTeIbHa. nocleoBaTebHa U JIOTHYECKH
g TEPMHHBI CryneHt nemoHcTpupyet | CtyaeHT JIEMOHCTPUPYET | CBA3AHA.
5 CryneHt JEMOHCTPHUPYET | 3aTPYAHEHUS C HUCIOJb30Ba- | yMEHUE nonb3oBatkes | CTyneHT JEMOHCTPHUPYET
5 HEYMCHUE UCIIOJIb30BaTh | HUEM HAyYHO-TIOHATHHHOTO | KOHIENTYaTbHO-TTOHSITHIHBIM OTYETINBOE M CBOOOJHOE
= MOHSTUIMHBIN anmapar anmapara Y TEPMHHOJIOTHH | allapaToM B IPOLIECCe aHaiu3a | BIaJCHUE KOHIENTYaIbHO-
y4eOHOM TUCITUILINHBI, OCHOBHBIX TIPOOJIEM B paMKax | MOHATHHHBIM aTmapaToM,
JTAaHHOU TEMBI HAyYHBIM SI3BIKOM "
TEPMHUHOJIOTHEH COOTBET-
CTBYIOILIEH HAyYHOU 00JIACTH.
©gx Her oTBeTOB Ha BOIPOCHI Tonbpko OTBETHI Ha | OTBeTBl Ha BOMPOCH TOJHBIC | OTBETHI HA BOMPOCHI TOJHBIC, C
z 2 AIIEMEHTapHBIE BOTIPOCHI W/WJIA YaCTUYHO TOJIHBIE NPUBHUICHUEM MPUMEPOB W/WIH
9 E MOSICHEHU I
£ &
o E He wucnonb3oBanbl TexHomoruu | Mcmomb30BaHbI TexHOJIOTHH | VcTonp30BaHbI texHosoruu | [lupoko HCIIOJTb30BaHBI
= Power Point. bonbmie 4 omu6ok | Power Point uactuuno. 3-4 | Power Point. He OGomee 2 | rexnomoruun (Power Point u
e = B MIpeACTaBIsIeMO HHPOPMAIIMK | OMOKA B TMPEACTaBIsAEeMOM | ommOOK B mpeacTaBisieMoi | np.).OTCYTCTBYIOT OMUOKH B
= uH(popManuu nHbopManuu npecTaBiIsieMoit HHGOpMaIuu




Kpurepumu oneHkn npe3eHTanuu 10KjIaaa

Menee 60 6amnoB HE3a4YTEHO HEYZOBJIETBOPUTEIBHO
Ot 61 no 75 6amnoB 3a4TEHO yIOBJIETBOPUTEIIBHO
Ot 76 no 85 OamioB 3a4TEHO XOPOIIIO

Ot 86 no 100 6anoB 3aUTEHO OTJINYHO

IV. KOHTPOJb JOCTHKEHMS LEJEN KYPCA

Ne | Kontpomupyem | Kon mHaukaropa Pesynbratel OueHouHbIE cpencTaa
/T ble TOCTHKCHUS oOydeHus HanMEeHOBaHHUE
pa3eiibl/ TeMbI KOMITCTCHIIUU
JUCITUTLTAHBI TEKyLIUH IIPOMEKYTOUHAS
KOHTPOJIb aTTecranusa
1. IK-5.1. 3HaeT OCHOBHbBIC CobecenoBanu | Dk3aMeH
JleMOHCTpUpYeT | MPUHIHUIIEI aHAMH3a | € YOI, | Bompocsr 1-12
3HaHWE METOZI0B | U MOJIEIIUPOBAHUS KpYyTJBIA CTON | (TeOopeTHdecKas
IIOCTAaHOBKU MPUKJIAIHBIX YO-4 4acTh)
HOBBIX 3a1a4 MMPEAMETHLIX
aHalm3a u obnacTet.
CHHTE3a HOBBIX Ywmeer
MIPOSKTHBIX JICKOMIIO3HPOBATh
pelIeHnH. CUCTEMY Ha
MOJICUCTEMBI 1
chopMynHpOBaTh
TS KaXK 101
MTOJICUCTEMEI CBOIO
3aj1ady.
Bnaneer HaBbikamMu
BBIJICTICHUS U
aHanmza
COBOKYITHOCTEM
Temst 1-3 MPU3HAKOB
(Imerorux
3aBHCHUMOCTH B
NU3MCHCHUU UX
3HAYCHHIT) OOBEKTOB,
a TaK)Ke OICHKH UX
BJIMAHUHU HaA
KOHEYHBIH
pe3yIbTart.
IK-5.2. 3HaeT NPUHITUIBI
Ucnonezyet (bopMupoBaHUSI
METO/IBI Ha0OPOB OCHOBHBIX
ITOCTaHOBKH MPU3HAKOB
HOBBIX 3a1a4 MaTeMaTHIeCKON
aHaIM3a u MOJICIH JIS
CUHTE3a HOBBIX 3aJaHHON
MPOEKTHBIX MpeaIMETHON
peTIeHuH. obnacru.

VMeeT 1 KaKI0H
[IOJICUCTEMBI




BBIAEIINTH HauboJiee
XapaKTePHbIE €€
CBOICTBa U
XapaKTEPUCTUKH
BXOIINX B HEE
00BEKTOB.

Bnangeer
CIIOCOOHOCTRIO
BBIJICJIUTH U3 TPYIIIIBI
[IPU3HAKOB
MOATPYIIIY, B
HauOOJIbIIEH
CTETIEHH BIHSIFOIIYTO
Ha pe3yJbTaT
pelLIeHus
KOHKPETHOH 3aJ1a4u
MAIIMHHOT'O
00y4eHusl.

I1K-5.3.
IIpumensier
METOBI
pa3paboTKu
MOCTaHOBOK 3a7a4
aHanu3a u
CHHTE3a HOBBIX
MPOEKTHBIX
peLieHui,
TpeOyeMbIX B
npoeccuoHaIbH
Ol IesITeEHOCTH.

3HaeT OCHOBHEIC
CBOMCTBa METOJIOB
MAIIMHHOT'O
00y4eHus, a TAKKE
CIOCOOBI X
3KCIIEPUMEHTAIIHON
OLICHKH.

Ymeer
chopmynpoBath
OCHOBHBIC
TpeOOBaHUsI K
CBOWCTBAM METO/A
MAalllMHHOI'O
0o0y4eHusl.

Bnaneer cxemoit
KOMITBIOTEPHOTO
IKCIIEPUMEHTA JIJIS
BBIYMCJICHHS OI[EHOK
CBOICTB METOJIOB
MAaIIHHHOTO
0o0y4eHusl.

Jl/paboter 1-8,
I1P-6

Temsl 4-9

IK-4.1.
JemoHcTpupyeT
3HaHUE METOJIOB
CO3JIaHUS
MPOTPaMMHOTO
oOecrniedyeHus st
aHamm3a u
00paboTku
nHpOpPMALINH.

3HaeT crocoObl
MOJTyYEHUS OIEHOK
MoJeJIeii 1 METOJIOB
MAIIMHHOTO
o0OydeHus1, a TaKKe
KPUTEPHEB UX
CpaBHEHHSL.

VYMeer nocTaBUTh
3a/1a4y MaIIMHHOTO
o0yJeHMS B
3aJJaHHOM
MpeIMEeTHON
oOJacty u
MIPEIIOKUTHh METO
€€ pellICHUSL.

Bnageer naBbikamu
paboTEHI C
m1aThopMaMH,

CobeceoBanu
e VOl,
KpPYIJIBII CTOJ

YO-4

OKx3amMeH
Bomnpocer 1-13
(mpakTruyeckas
4acTh)




cpeaMu u
IIPOTPaMMHBIMHU
CpelCTBaMHu, B
oubImnorexax
KOTOPBIX
peaI30BaHbl
METO/IBI MAIIIMHHOIO
o0y4eHwusl.

[1K-4.2.
Hcnons3yet
METOABI CO3AaHUS
MIPOTPaMMHOTO
obecriedeHus st
aHanmM3a u
00paboTKu
nH(pOpMAITHH.

3HaeT CrocoObl
BBEIOOpa HambosIee
MTOXO/ISIIETO
METOa MAIlIMHHOI'O
oOydeHus s
3aJIaHHOM
IPEAMETHOU
0071aCTH Ha OCHOBE
OIICHKH U aHaIu3a
CBOMCTB
CYIIECTBYIOIIUX
METOOB.

Ymeer
MPOaHaIM3UPOBATh
3aJaHHYIO
peIMETHYIO
001acTh Ha MpeaMeET
BO3MOXKHOCTHU H
HEO0X0IUMOCTH
IIPUMEHEHUS B HEU
METO/I0B MAIlIMHHOTO
o0ydeHusl.

Bitaneer HaBpikamMu
NPUMEHCHUS
3aJ]aHHOTO METOoJIa
MAIIHHHOTO
o0yuenus (Ha
OCHOBE
CYIIECTBYOLIHX
0nONMMOTEK), a TAKKE
MOy YeHUS
pesynbTaTa (Ha
OCHOBE 33JJaHHOTO
Habopa JaHHBIX).

I1K-4.3.
[Ipumensier
METOJIBI CO3/TaHuUs
MIPOrPaMMHOTO
obecrievueHus st
aHamm3a u
00paboTKu
nHpOpPMaLUH,
TpeOyeMbIX B
npoecCuoHabH
Ol 1eATENBbHOCTH.

3HaeT OCHOBHBIC
PENO3UTOpUH, B
KOTOPBIX XPAHATCS
Ha0OpHI MTaHHBIX TSI
MAILIUHHOT O
o0yJeHMS, U
CIOCOOBI X
HCIIOJIL30BaHMSL.

Ymeer o6paboTath
3aJIaHHBIH HAOOP
JAHHBIX
PasInIHBIMA
METOaMHU
MAaIIMHHOTO
o0y4eHus u

Jl/paboter 1-4,
T1P-6




BU3YAJIIM3UPOBATH

pe3ynbTarT.
Bnaneer
CIOCOOHOCTBIO
WHTEPIpeTalnu
MOTyYeHHBIX
pe3yJIbTaTOB U UX
YITyYIICHHST
MTOCPEACTBOM
HaCTPOMKHU 3HAUYCHUI
napamMeTpoB.

Tewmsr 10-15 IK-10.1. 3HaeT OCHOBHBIE CobecenoBann | Dx3ameH
HdeMoHCcTpUpyeT TOHATHS, e yOl, Bomnpocsl
3HaHUE MaTeMaTH4YeCKHUe Kpyrieiid cron | 14-20
COBPEMEHHBIX OCHOBBI, METOJIBI U YO-4 (mpakTuyeckas
WHTEIJIEKTyadbH | MPUMEPHI 4acTh)
BIX TEXHOJIOTHH TIPUKJIATHBIX 32129
JUTSL PEIICHUS MAaIIIMHHOTO
npoeccHoHambH | OOyYEHUSI.

BIX 3a]a4. YMeeT BHIOpaTh
Haunbonee
MOJXOJISAIINN METOT
MAIIIMHHOT O
oOydeHus s
MPOU3BOJIBHOU
peAMETHOU
obrnactu.
Bitaneer HaBpikamMu
000CHOBaHUS
BEIOOpa MeTOIa
MAIIMHHOTO
0o0y4eHus st
MIPOU3BOJIBHOU
peAMETHOU
obmacTH.
IK-10.2. 3naeT obnactu
OO060CHOBBIBaET MIPUMEHEHUS,
BEIOOD MPEUMYIIECTBA U
COBpPEMEHHBIX HEJ0CTaTKH
WHTEIJIEKTyalbH | OCHOBHBIX METO/OB
BIX TEXHOJIOTUH M | MaIlIHHHOTO
MIPOrpaMMHOI o0ydeHusl.
Cpe/Ibl IpH VYwMmeer peasinzoBats | JI/paboter 5-8,
paspaboTke 3aJaHHBIA METO. I1P-6
OpPUTHHAIBHBIX MAaIIHHHOTO
MIPOrpaMMHBIX o0y4JeHus u
CPEeACTB LIS MPUMEHHUTH €T0 K
peleHus 3a/laHHOMY Habopy
npoecCHOHaIbH | JaHHBIX.
BIX 3a]1ad. Bnazneer HaBbIKamMu

MOITOTOBKY Habopa
JTAHHBIX 1 00yUYeHUS
Ha ero OCHOBE
33JJaHHOT'0 METOJIa
MAaIIIMHHOTO
00yJeHMS, a TAKKE
HaBBIKAMU OICHKH




pesynbTaTta
(pemarorero
npaBuiIa).

IK-10.3.
PazpabatreiBaer
OpUTHHAJHHBIE
MPOrpaMMHBIC
CPEICTBa, B TOM
YHCIIe C
HCTIONIb30BaHUEM
COBPEMEHHBIX
WHTEITIEKTyalTbH
BIX TEXHOJIOTHH,
JUTSL PEIICHUS
npodeccuoHabH
BIX 3a]ad.

3HaeT COBpEMEHHbIE
mI1aThOPMEI, CPEIBI,
MPOTrpaMMHBIE
CpeacTBa U
OUOIHOTEKN, B
KOTOPBIX
peanr30BaHbl
Haubosee

MOy ISIPHBIC U

3¢ pexTHBHBIE
METO/IbI MAIITMHHOTO
o0y4eHusl.

YMeeT OLIEeHUTH

pemraroree mpaBuiIo
C TOYKH 3PCHUS
TpedyemMoro
BPEMEHH HA €r0
noctpoeHue (Ha
oOyuJatomieit
BEIOOpPKE) M Ka4ecTBa
ero pabotsI (Ha
KOHTPOJIBHOM
BEIOOpKE).

Brnageer HaBBIKaMH
(dbopMHpOBaHUS
peLIAIINUX IPAaBUII
¥ CIIOCOOAaMU OLIEHKH
(BepuduKanmm) ux
CBOJCTB.

Tumnossie KOHTPOJIBHBIC 3adadaHusl, MCTOAMYCCKUC MATCpHUAJIbl, OIIPCACIIAIOIINC

MPOLIEAYPhI
NEATEIIBHOCTH, A

OIICHMBAHWs 3HAHUW, YMEHHN W HABBHIKOB U (WJIM) OIbITa

TAKKC KAaUCCTBCHHLIC KPHUTCPHU OLICHUBAHHA, KOTOPLIC

OIMKCHIBAIOT YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIINM, PEJICTABICHBI B pa3jielie
VIII.

V. CIUCOK YYEBHOM JIMTEPATYPbI U MH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
OcHoBHas JuTEpaTypa

(2/1eKmpoHHbLe U newamHbvle U30aHUsL)

1. ®nax II. MammnHoe o60yuyenue. Hayka © HMCKYCCTBO MOCTPOEHHUS
aNrOpUTMOB, KOTOpPbIE M3BJIEKAOT 3HaHMs 3 maHHblx — M.: JIMK Ilpecc,
2015. — 400 c. http://www.studentlibrary.ru/book/ISBN9785970602737.html

https://e.lanbook.com/book/69955



http://www.studentlibrary.ru/book/ISBN9785970602737.html
https://e.lanbook.com/book/69955

Kosnwo JLIL., Puwapt B. IlocTtpoenme cucrteM MammHHOTO OOyYEeHHS Ha

sa3pike Python. 2-e uznanue / nep. ¢ aurn. Cnunkun A.A. — M.: JIMK Ilpecc,

2016. — 302 c.: uin.
http://www.studentlibrary.ru/book/ISBN9785970603307.html

Brrorun, B.B. Marematudyeckue OCHOBBI MAIIMHHOTO OOYy4YeHUS U
IPOTHO3UPOBaHUS [DIEKTPOHHBIN pecypc]: yued. mocodbue — M.: MITHMO,
2013. — 304 c. https://e.lanbook.com/book/56397

Pamka C. Python u mammnHoe oOydeHue: KpaitHe He0OX0AUMOe TTOCOOHE 10

HOBEHIIEH TMpeacKa3aTeNbHON aHaJIWTHUKe, o0s3aTrerapbHOe Uil Oojee
IIyOOKOr0 MOHUMAaHUSA METOJIOJOTMU MAIIMHHOTO OOy4eHHSs [DJIEKTPOHHBIMI
pecypc]: pyk. / C. Pamka; nep. ¢ auri. Jlorynoa A.B. — M.: JIMK Ilpecc,
2017. — 418 c. https://e.lanbook.com/book/100905

Kynanue A.Il. Metonsl W CpeAcTBa KOMIUIEKCHOTO aHAJIW3a JIaHHBIX:
yueOHoe mocobue st By30B. — M: [@opym]: UHDOPA-M, 2014. 511 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:795113&theme=FEFU

JlonoJiHUTEIbHASL JIUTepaTypa
(newammuvle u 1eKMpPOHHbBLE U3OAHUSL)
3aropyiiko H. I'. IlpukiamHele MeTOApl aHanu3a [OAaHHBIX W 3HAHAW. —
Hoocubupck: UM CO PAH, 1999. — 270 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:10172&theme=FEFU

Kyxapenko b.I'. HHremnekryanbHble CHUCTEMBI W TEXHOJOTMHM — M.:
MockoBckasi Tocy1apcTBEHHas akaJeMusl BOJIHOTO TpaHcmoprta, 2015. — 116 c.
http://www.iprbookshop.ru/47933.html

HaBunc B.B., TunskoBa B.M., Mokmuua C.H., AnekceeBa A.W.
KomneloTepHbie pelieHus 3agady MHOTOMEpPHOW cTaTUCTUKH. Yacth 1.

KrnacrepHslif ¥ TUCKpUMUHAHTHBIA aHaimn3: YueOHoe mocobue. — BopoHex:
H3n-Bo BI'Y,

2005. — 37 c. http://window.edu.ru/resource/417/40417

. Cumuepa B.M. MeTo1bl MHOTOMEPHOTO aHAJIN3a CTATUCTUYECKUX JAHHBIX:
yue0. nmocooue. — M.: dunancel u cratuctuka, 2008. — 400 c.: u.
http://www.studentlibrary.ru/book/ISBN9785279031849.html

Ilepeuyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«AHTepHeT»
http://machinelearning.ru/ MachineLearning.ru [IpodeccnonanbHbIit

WH()OPMAITMOHHO-aHATTUTHYECKUN  PECypc, TOCBAIIECHHBIM  MaIlTUHHOMY

OoOy4eHHIO, pACMO3HaBaHUIO O0pa3oB U UHTEIEKTYaJbHOMY aHAJIU3Y
JAHHBIX.


http://www.studentlibrary.ru/book/ISBN9785970603307.html
https://e.lanbook.com/book/56397
https://e.lanbook.com/book/100905
https://lib.dvfu.ru:8443/lib/item?id=chamo:795113&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:10172&theme=FEFU
http://www.iprbookshop.ru/47933.html
http://window.edu.ru/resource/417/40417
http://www.studentlibrary.ru/book/ISBN9785279031849.html
http://machinelearning.ru/

2. http://shad.yandex.ru/lectures/machine learning.xml Bwuaeonekmuu Kypca
«Mamnnoe oOyuenue» LlIkoibl aHanM3a TaHHBIX.

3. http://www.studentlibrary.ru/book/ISBN9785940575061.html Huxomnenko
C.H., TynymbeB A.JI. CamooOyuaromumecs cuctembl.. — M.: MIJHMO,
2009. — 288 c.: 24 u.

4, http://znanium.com/catalog.php?bookinfo=451186 Nudopmarmonnsie
aHanuTHdeckue cuctemul: yueoHuk / T.B. Anmekceesa, F0.B. Amupuan, B.B.
Hux u np.; nox pen. B.B. Juka. — M.: M®IIY Cuneprus, 2013. — 384 c. —
(Yuuepcuretckas cepusi). — ISBN 978-5-4257-0092-6.

Ilepeyens HHPOPMALUOHHBIX TEXHOJOTUI U IPOrPAMMHOI0
obecreyeHust
Jns  mpoBeneHHMS  MPAKTUYECKUX  3aHATHH  TpeOyeTrcs  cleayroliee
nporpammuoe oodecrieueHue: Google Colaboratory, CPython.

VI. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHHAIO
JANCHUITJINHBI

IlnanupoBaHue M OpraHu3anus BpPeMeHH, OTBEJIEHHOI0 HAa HM3y4YeHHe
AUCHUIIMHBI. [IpUCTYNIUTHh K OCBOCHUIO AUCIUIUIMHBI CIEAYET He3aMeJIUTEIbHO
B CaMOM Hayaie ydeOHOro ceMmectpa. PekoMeHIyeTcsi M3Yy4HTb CTPYKTYypy H
OCHOBHBIE TOJI0KeHHsI Pab odeil mporpammbl TuCUUIIIMHBL. OOpaTUTh BHUMAHUE,
YTO KPOME ayAUTOPHOW paboOThl (JIEKIMH, JTaOOpAaTOPHBIE 3aHATHSA) TUIAHUPYETCS
camocCTosITeNIbHasl paboTa, UTOTU KOTOPOH BIMSAIOT HA OKOHYATEIbHYIO OIIEHKY IO
UTOTaM OCBOCHMsI y4yeOHOW naucuuIUIMHBL. Bcee 3amaHus (ayauTopHBIE U
CaMOCTOSITENIbHBIE) HEOOXOAMMO BBIMOJHATh W MPEIOCTABISATh Ha OLEHKY B
COOTBETCTBHUHU C TPAPUKOM.

B npouecce wu3yudeHuss maTepualioB Y4eOHOro Kypca MpejiararoTcs
cienytoue GopMbl paboT: UTeHUE JIEKIUH, Ja00OpaTOPHBIE 3aHATHUS, 3aJaHUS JUIs
CaMOCTOSTEIILHON paOOTHI.

Jlexyuonnvie 3anamus OPUEHTUPOBAHbl HA OCBEIICHHE BBOJAHBIX TEM B
KKIBIM pazzen Kypca W MpU3BaHbl OPUEHTHUPOBATh CTYAEHTOB B IMPEIJIaracMoM
MaTepuaie, 3aJI0KUTh HAYyYHBIE M METOJOJIOTMYECKUE OCHOBBI JUISl JallbHEUIIEH
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

Jlabopamophvie 3aHamus aKIICHTUPOBAHBI HA HanOoJiee MPUHLIUITHATIBHBIX
U MpoOJIEMHBIX BOMpPOCaX Kypca W TMPHU3BaHbl CTUMYJIUPOBATh BbIPAOOTKY
IIPAKTUYECKUX YMEHUU.


http://shad.yandex.ru/lectures/machine_learning.xml
http://www.studentlibrary.ru/book/ISBN9785940575061.html
http://znanium.com/catalog.php?bookinfo=451186

Ocob60 3Haummon 11 TPOQPECCHOHATLHONW TMOATOTOBKUA CTYACHTOB
SBIISIETCSL camocmosmenvras paboma 1o Kypcy. B xone 3Toil paboThl CTyIEHTHI
OTOMPAIOT HEOOXOTUMBI MaTEPHa 10 U3y4aeMOMY BOTIPOCY

OcBoeHue Kypca CIoOCOOCTBYET pa3BUTHIO HABBIKOB OOOCHOBAHHBIX U
CaMOCTOATEIBHBIX OIICHOK (akToB W KoHIienuuid. [loatomMmy Bo Bcex (opmax
KOHTPOJISI 3HAaHWH, OCOOCHHO TPH clIade 3adeTa, BHUMAaHUE oOpamaercs Ha
MOHMMAaHUE TPOOJIEMATHKU Kypca, HA YMEHHUE MPAKTHYCCKH MPUMEHSTh 3HAHUS U
JIeaTh BBIBOIBI.

Pabora c¢ JuTeparypoii. PexomeHmyeTcs HWCIONB30BaTh pa3IUYHBIC
BO3MOXKHOCTH palOThl ¢ JuTepaTypoil: ¢oHabl HayyHoil Oubnmoreku JIBOY
U anekTpoHHble Oubmmoreku (http://www.dvfu.ru/library/), a taxxe moctymHbie
JUJIS1 UCTIOJIB30BaHUs PYTe HAyYHO-OMOINOTEUHBIE CUCTEMBI.

IloaroroBka k 3k3ameny/3adery. K cmade sk3aMeHa/3adeTa JOMyCKAIOTCS
oOyyaroiuecs, BBIIIOJIHUBIINE BCE 3aJlaHus (J1abopaTOpHbBIE, CAMOCTOSTEIIbHbIC),
MIPETYCMOTPEHHBIC YUECOHOW MPOrpaMMON JWCIUIUIMHBI, ITOCETUBIINE HE MEHEE
85% ayIUTOPHBIX 3aHATHIA.

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JTUCHUATIIMHBI

[lepeueHb MaTepUATIBHO-TEXHUUYECKOTO M MPOrPAMMHOTO oOecredeHus
JTVCHUIUIMHBI IPUBEICH B TAOJIHIIE.

MaTepI/laﬂbHO-TeXHI/I‘-leCK()e U NIporpaMmmMHoe¢ odecneueHue AUCHHUIIIINHbI

HaunmenoBanue
OcHaIllEHHOCTD
ClicuaJIbHbIX
o Cri€aJIbHbIX
IIOMCUICHUHU U o
S — HOMemeHI/vm i IlepedyeHs MUIIEH3NOHHOTO MPOTPAMMHOTO O0ECTIEUCHUSI.
CAMOCTOSTEIBHOl TMIOMEIIECHUN ,IZ[J'I}IV PexBU3UTHI NOATBEPKIAIOLIETO TOKYMEHTA
CaMOCTOATCIIBHON
paboTe!
paboTsl
690922, IMomemenne 1C Hpennpustu8 (8.2), 7-Zip, ABBYY Lingvol2,Alice 3,
IMpumopckuit YKOMIUIEKTOBAHO Anaconda3, Autodesk,CodeBlocks,CoreDRAW X7,Dia,Directum4.8,DosBox-
Kpaii, T. CIeUaTU3UPOBAaHHON 0.74,Farmanager,Firebird 2.5,FlameRobin,Foxit Reader,Free
BrnanuBocToxk, y4eOHO# Mebenbio Pascal,Geany,Ghostscript,Git,Greenfoot,gsview, Inscape0.91,Java,Java development
octpoB Pycckuif, | (mocago4HBIX MecT — Kit,Kaspersky,Lazarus,LibreOffice4.4,MatLab R2017b,Maxima 5.37.2,Microsoft
MIOJIYOCTPOB 13) Expression,Microsoft Office 2013,Microsoft Silverlight,Microsoft Silverlight
CanepHbIH, OO6opynoBanue: 5SDK-pycckuii,MicrosoftSistem Center,Microsoft Visial Studio
IOCeIoK AsIKC, KK-nauens 47", Full 2012,MikTeX2.9,MySQL,NetBeans,Notepad++,0racle VM
10, kopmyc D, HD, LG M4716 VirtualBox,Pascal ABC.NET,PostgreSQL 9.4,PTC Mathcad,Putty,PyQt GPL v5.4.1
ayn. D 733,733a. CCBA -1 mir. for Pythonv 3.4,Pyton2.7(3.4,3.6),QGIS Brighton,RStudio,SAM CoDeC
VueOHast Jlocka ayauTopHas, Pack,SharePoint,Strawberry
ayJAUTOPUS LIS Momno6iok Lenovo | Perl, Tecnomatix, TeXnicCenter, TortoiseSVN,Unity2017.3.1f1,Veusz,Vim8.1,Visual
POBEIEHUS C360G- Paradigm CE,Visual Studio2013,Windows Kits,Windows Phone SDK8.1,Xilinx
3aHATUH 134164G500UDK ¢ Design ToolsAcrobat ReaderDC,AdobeBridge
JIEKIIMOHHOTO JIMLIEH3MOHHBIMHU CS3,AdobeDeviceCentral CS3,Adobe ExtendScript Toolkit 2,Adobe Photoshope
THIIa, TPYIIOBBIX porpamMMamu CS3,DVD-cryaust Windows,GoogleChrome, Internet



http://www.dvfu.ru/library/

u Microsoft Office Explorer,ITMOproctor,Mozilla Firefox, Visual Studio Installer, Windows Media
UHIUBUAYAJIBHBIX 2013(13 mt.) u Center, WinSCP,
KOHcyHLTaHHﬁ, ayaAnOBHU3YyaJIbHbIMU
TEKYLLErO cpelncTBaMu
KOHTpOJIA U npoektop Panasonic
MIPOMEXKYTOYHO DLPProjectorPT-
aTTecTanun D2110XE

B nensix obecnieueHust criennaibHBIX YCIOBUNM 00yUYeHUS WHBAJIUIOB U JIULL C
OrpaHUYECHHBIMA BO3MOYKHOCTSIMU 3710poBbsi B JIBDY Bce 31aHus 000pya0BaHbI
naHjaycamu, JU(PTaMH, TOJBEMHHKAMH, CHEIHAIM3UPOBAHHBIMU  MECTaMH,
OCHAalICHHBIMU  TYaJEeTHbIMM KOMHAaTaMM, TaOJWykKaMd HH(OPMALMOHHO-
HaBUTALIMOHHOW MOIEPKKH.

ViIl. ®OHJAbI ONEHOYHBIX CPEJACTB

Hcenonp3yroTes ciieIyromue OLeHOYHbBIE CPEACTBA:
Y CTHBIN OnpoC:

1. CoGecenopanue (YO-1)
2. [TpesenTanms / coodmenue (YO-3)
3. Kpyrusrii cton (YO-4)

[TucbmeHHbIC PAOOTHI:

1. JTabopatopHas padora (ITP-6)
2. [Mpaktuueckue 3austus (I1P-7)
3. Tecr (ITP-1)

YcTHBI onpoc

VYCTHBIA ONMpoC MO3BOJSIET OLICHUTh 3HAHUSI U KPYTro30p CTYJIEHTA, YMEHUE
JIOTUYECKU TIOCTPOUTHh OTBET, BJIAJICHUE MOHOJOTMYECKON pEYbl0 U HHbIC
KOMMYHUKATHUBHBIEC HABBIKH.

OOGyuaroniast QyHKIMS COCTOUT B BBISBJICHUU JACTajlei, KOTOPhIE MO KAKUM-
TO MPUYHMHAM OKa3aJMCh HEIOCTATOYHO OCMBICIICHHBIMHU B X0J1€ YU€OHBIX 3aHATUI
Y [IPU IIOATOTOBKE K 3a4€Ty.

Cobecenoanrie (YO-1) — cpeacTBO KOHTPOJIA, OpPraHM30BaHHOE Kak
crienuanbHas Oeceia mpenojaBaTes ¢ OOyJarolUMCs Ha TEMbl, CBS3aHHBIC C
U3y4aeMoul JUCIUIUIMHOW, W pAacCUYMTAaHHOE Ha BBIICHEHHE O0BbeMa 3HaHUI
00yJaroIIerocs Mo onpeAesieHHOMY pa3zieiy, TeMe, MpodieMe U T.11.

[TpesenTanust / coobmenne (YO-3) — ONpoayKT caMOCTOSATEIbHONW padOThI
oOy4Jaronierocsi, MPEeJACTaBISAIOMUNA  cOo00M  MyOJMYHOE  BBICTYIUIGHHE TIO
MPEACTABICHUIO TOJIYYEHHBIX PE3yJIbTaTOB pEUICHUSI ONpe/eJeHHON Yy4yeOHO-




NPAKTHYECKOH, y1eOHO-UCCIET0BATENbCKON MIIH HAYUYHOM TEMBI.

Kpyrastit cron (YO-4) - OnieHOuHbIE CPEACTBa, TO3BOJISIONINAE BKIFOYUTh
oOyJaromuxcs B MPOLECC 00CYkKAEHUs CIIOPHOTO BOIIPOCa, MPOOIEMBbI U OLEHUTD
UX YMEHHE apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUSL.

IIucsMeHnHbIe padoTHI
IInceMeHHass mpoBEpKa HCHOJB3YEeTCS BO BCEX BHAAX KOHTPOJISI U
OCYUIECTBJISIETCS KaK B ayJIUTOPHOM, TaK U BO BHEAYAUTOPHOI padoTe.

Jlaboparopuass pabora (IIP-6) — cpeacTBo s 3aKpeIUieHUS U
MIPAKTHYECKOTO OCBOSHUS MaTepurasa 1o ONpeIeICHHOMY pa3/ieny.
[Mpaktuyeckass padora (ITP-7) — cpemcTBO s 3aKperuieHHs |

MPaKTUYECKOIO0 OCBOCHUS MaTepHalia Mo OMPEACICHHOMY pa3eny.

Tecr (ITP-1) - Cucrtema craHAapTH3MPOBAHHBIX 3aJaHH, IMO3BOJISIOMIAS
aBTOMATU3UPOBATh MPOLEAYPY M3MEpPEHUs YpPOBHS 3HAHUM ©  YMEHHH
oOyyaro1erocs.

MeToanuyeckue peKoOMeHIaluu, ONpeessiionue nNpouexypbl
OLICHUBAHUA Pe3yJIbTATOB 0CBOCHHS JUCHUILIHHbBI

OueHouHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTeCTAlNH
[IpomexxyTouHast aTTecTalusi CTYJIEHTOB IO JIUCHUMIUIMHE MPOBOJIUTCS B
COOTBETCTBHM C JIOKaJbHbIMM HOpMaTuBHbIMU akTamu JIBD®Y wu sBisercs
obs3atenbHONM. DopmMa OTYETHOCTH MO AUCIHUINIMHE — dK3aMeH (3-ii cemecTp),
3a4eT (4-1, BECEHHUI ceMecCTp).
DK3aMeH IPOBOJMTCS B MHUCHbMEHHON (hOpMe C MCIOJIB30BAHUEM 3aIlUTHI
MPOEKTA.



Kpurtepun BbICTaBJIeHUS OLEHKH CTYIEHTY

banabl

(pevitn
HI'OBOM
OLICHKH)

Ouenka 3auera/
IK3aMeHa
(ctangapTHas)

TpeboBanus k
chopmupoBaHHBIM
KOMIIETEHIUSIM

86-100

«3a4TEHO»/
KOTJIINYHO»

Onenka «OTJINYHO»
BBICTABJIACTCS CTYJEHTY, €CIU OH
rmy0OKO W MPOYHO  YCBOMII
IPOrpaMMHBIN maTepua,
UCYEPIBIBAIOIIIE,
HOCJIEI0BATENBHO, YETKO u
JIOTUYECKN CTPOMHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBATh TEOPHUIO C
MPaKTUKOW, CBOOOIHO CIIPaBIISIETCS
C 3aJja4yaMu, BOIIPOCAaMU U APYTUMHU
BUJIaMU  T[PUMEHEHUS  3HAHUH,
OpU4YeM He  3aTpyAHsieTcs C
OTBETOM IIPM  BHJIOM3MECHECHHUU
3aJIaHNN, IIPaBUIBHO
00OCHOBBIBAET MPUHATOE PELICHUE,
BIIAJICET Pa3HOCTOPOHHUMU
HaBBIKAMH U pueMamMu
BBIIIOJIHEHHS IPAKTHYECKUX 3a/1a4.

76-85

«3a4TeHO»/
«XOPOIIIOY

Ouenka «XOpOULIO»
BBICTABIIACTCA CTYAEHTY, €CJIM OH
TBEPO 3HAET MAaTEpHall, TPAMOTHO
U II0 CYUIECTBY M3JIaraeT €ro, He
JOITyCKast CYILIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOMPOC,
MPaBUIIBHO MPUMEHSIET
TEOPETUYECKUE TIOJIOKEHHSI TIPU
pELIEHUH MPAKTUYECKUX BOIPOCOB
W 3a7a4, BIAJECT HEOOXOIUMBIMHU
HaBbIKAMU W  NOpHUEMaMHU  UX
BBITIOJTHEHUS.

61-75

«3a4TEeHO»/
«YZOBJICTBOPUTEITHHOY

Onenka
«YJOBJIETBOPUTEIHHOY
BBICTABJISIETCS CTYJICHTY, €CJIH OH
MMEET 3HAHUS TOJBKO OCHOBHOI'O
Marepuajia, HO HE YCBOWJ €ro
JeTajer, JONMYCKAaeT HETOYHOCTH,
HEJOCTATOYHO MIPaBUIIHHBIC
bopMyIHpOBKH, HapyILIEHUs
JIOTHYSCKOM TOCJIEIOBATEIIFHOCTH




B M3JIOKEHHH  MPOTrPaMMHOIO
Marepuania, UCIIBITHIBACT
3aTpyHEHHUS] TPU  BBINOJHEHUU
MPaKTUYECKUX PabdoT.

0-60 OneHka
«HEYJIOBJIETBOPUTEIILHO
BBICTABJISIETCS CTYACHTY, KOTOPBIi
HE 3HAeT 3HAYUTEJIbHONW 4YacTHu
MPOTPaMMHOTO Marepuania,
JIOITyCKaeT CYIIECTBEHHBIC
OLLINOKH, HEYBEPEHHO, c
OOIBIINMHA 3aTPyIHEHUSIMU
BBITIOJTHSICT MPAKTUUYCCKHE PaOOTHI.
Kaxk MpaBuUJIo, OlLICHKA
«HEYHOBJECTBOPUTEIBLHO» CTaBUTCS
CTyJA€HTaM, KOTOPbIE HE MOTYT

«HE 3a4TEHO»/
«HEYIOBJIICTBOPUTEITHHOY

MPOJIOJKUTH oOydeHue 0e3
JIOMOJIHUTENBHBIX ~ 3aHATHH IO
COOTBETCTBYIONIEH TUCIUILIAHE.

Bomnpocsl k 3K3aMeHy

TeopeTnueckas 4acTh:
Omnpenenenre MalIMHHOTO O0yUYEHUS KaK HaIllpaBJICHUs UCCIIEJOBAHUM, €ro
LEJH U 33]]a4l, OCOOCHHOCTH, OCHOBHBIE 00JIaCTU MPUMEHEHUS] METOIOB.
Tunel 00yuenus (AeNyKTUBHOE, MHIYKTUBHOE, KOMOMHUPOBAHHOE).
Tunu4HbINA ClleHapUil THAYKTUBHOTO OOyYEHHS.
[Tpu3HakoBoe onucanue 0ObEKTOB 00yUarolel U KOHTPOJIbHOM BBIOOPOK.
OCHOBHBIE THIIBI MPU3HAKOB U KPUTEPUU HX 0TOOpA.
3amaua oOy4eHus 1o MpereaeHTam, 00001arias CmocoOOHOCTh, METO
aJITOPUTM O0YUYEHHUSI, pEIIarolee MPaBUIIO, ATANBI O0yYEHUS U IPUMEHEHHUS.
Kpurepwuit kauecTBa 00ydeHus (HyHKIIMOHAT Ka4eCcTBa), OMIMOKa,
IMIIMPUYECKUI PUCK, CBEJICHHUE 3a/1a4ll O0YUYEeHHs K 3aj[aue ONTUMU3ALINH.
Knaccuduxarop, ommbku 1-oro u 2-oro pozaa, npodiemMa nepeoOydeHus,
3aJlaya YeMIMOHATa MUpa CPEJId aIrOPUTMOB KlacCU(pUKALIIH.
OcHOBHBIE TUIIBI 33]1a4 00yUYEHUS ¢ yuuTeseM (Kiaccudukanus, perpeccus,
paHXUpPOBaHKE, MPOTHOZUPOBAHUE), X TOCTAHOBKU U OTIUYUS.
OcHOBHBIE THIIBI 33124 00yueHus 6e3 yuuTens (KiacTepu3aius, IOucK
aCCOLMATUBHBIX MPaBUJI, PUIbTpaLUs BHIOPOCOB, COKpAILIEHHE Pa3MEPHOCTH,
3aIl0JIHEHUE TPOMYIIEHHBIX 3HAYEHU ), UX TOCTAHOBKU U OTIMYHS.




10.

11.

12.

Jlpyrue TUIMBI 3a/1a4: YaCTHYHOE O0ydeHHE, 00yUIEHUE C TIOKPEIIIICHUEM,
JTMHAMHYEeCKOoe 00yUeHHe, aKTUBHOE 00yUeHHE, MEeTa00yUdeHHUeE.

[Tpumeps! 3a1aun KacCUDUKAIIUKA: MEAUITMHCKAs TUarHOCTHKA,
OIICHUBAHME 3a€MIIUKOB, MPEJICKa3aHUE yXo/ia KiaueHTta. [Ipumep 3amaun
BOCCTaHOBJICHHS PETPECCHH: TIPOTHO3ZUPOBAHNE MTOTPEOUTEITHLCKOTO CIIPOca.
[Tpumep 3amaun paHKUPOBAHUSA: PAHKUPOBAHUE TEKCTOBBIX IOKYMEHTOB.
[IpuMepsl 3a1aun KJIacTepU3alNK: pyOpPUKALUS TEKCTOB, PEKOMEH/IAlIUH.
Onenka kavectBa kinaccudukaruu: TP, TN, FP, FN; ROC-kpusas, AUC-
ROC. To4HOCTb ¥ MOJHOTA JIJI ABYXKJIACCOBOM M MHOTOKJIACCOBOM
KJIacCU(UKAIIUH.

[IpakTHyeckas 4acTs:
MeTpudeckue MeTo bl KjIacCu(UKaIMU: TUIIOTE3a KOMIAKTHOCTH, METPHUKA,
METPUYECKOE MPOCTPAHCTBO, 000OIIEHHBI METPUUECKUI KI1acCU(UKATOP.
Metpuueckue MeTobl kKiaccudukanuu: MeTo OyuKaiiiiero coceaa, Mmeton k
Onmmkaiiux cocenet, Mmetos okHa [lap3ena, MeTo1 MOTEHIIUATBHBIX
GyHKIHHA.
MeTtpuyeckue MeTobl KJIaCCU(PUKALUU: TOHATUE OTCTYIA, TUIIBI OOBEKTOB
(B 3aBUCHUMOCTH OT OTCTyMma), anroputm STOLP.
Jlornyeckue METOAbI KJIACCU(PUKALIUU: TIOTUYECKAs] 3aKOHOMEPHOCTb,
UHTEPHPETUPYEMOCTb, UH(POPMATUBHOCTH, YaCTO UCIIOJIb3yEMbIE BUIbI
3aKOHOMEPHOCTEM, YaCTO MCMOJIb3yEMbIE KPUTEPUHU UH(POPMATUBHOCTH,
000O0IIIEHHBIN ANTOPUTM HAXO0XKIeHUS NH(POPMATUBHBIX 3aKOHOMEPHOCTEH.
Jlormueckue MeToIbl Kiaccu(uKau: onpeaerieHne OMHaApHOTO PEelIatoIIero
JEpeBa, MPUMEpP PEIIAOIIETO IEPEBA, )KAIHBIN AITOPUTM ITIOCTPOEHUS JEpeBa
ID3, nocTonHCTBa U HEAOCTATKHU peIalonux AepeBbeB [D3.
Jlornueckre METOIbI KJIacCU(PUKAIIUU: OTIPEACIICHIE OMHAPHOTO PEIIAOIIEro
JepeBa, peayKius aepeBa, HeOpexHbie pematoniie aepesbs ODT, 3agaua
OMHapu3aIMy BEIIECTBEHHOTO MPU3HAKA.
JIuneiiHble METOABI KJIaCCU(PUKAIUU (METO/ CTOXAaCTUUYECKOIO IPaJHeHTa):
3aJ1aya IOCTPOCHUS Pa3ACIISIONICH MOBEPXHOCTH, TUHEHHBIN KI1acCU(PUKATOD,
MaTeMaThu4ecKasi MOJIeJIb HEMPOHA, TPAJUECHTHBIN METO]I YUCICHHON
MHUHUMM3AIUHU, aropuT™ SG.
JIunelinple METOBI KiIacCU(PUKALMK (METO/ OMOPHBIX BEKTOPOB):
KyCOYHO-JIMHEHAA annpoKcuManus, 3agada SVM, ontumanbHas
pazzensolas runepriockoCTb, JOCTOMHCTBA U HEAOCTATKH METO/IA.
baitecoBckue MeTonpl Kiaaccuukauu: 0aieCoBCKU KiraccupuraTop
aroCTepUOPHAst BEPOATHOCTh, BEPOATHOCTHAS [TIOCTAHOBKA 3a/1a4H,
(GYHKIIMOHAJ CPEHETO PUCKA, ONTUMANIbHBIN O0alleCOBCKUM KiaccuukaTop.



10.

11.

12.

13.

14,

15.

16.

17,

18.

19.

20.

baiiecoBckue MeTo/ bl KilaccupuKaluu: pa3dreHne 3a1aun KiaccupuKaum
Ha JIB€ M0J3a/1a41 U AJITOPUTM PELICHUE NEPBOM U3 HUX, TPU OCHOBHBIX
MOJX0Ja K OLICHUBAHMIO INIOTHOCTEH, HAaUBHBIM OalieCOBCKUI
KJ1IacCU(UKATOP.

MeTonbl KIacTepU3aluu: MOCTAHOBKA 33/1a4 KJIACTEpHU3aLUH,
HEKOPPEKTHOCTb 33Ja4d KJIACTEPU3ALMH, LETU KIACTEPU3aALUHU, TUIIbI
KJIACTEPHBIX CTPYKTYP, MpoOIeMa UyBCTBUTEILHOCTH K BBIOOPY METPHKH.
MeTtonp! knacTepu3aiuu: rpadoBbie METOABI KJIaCTePU3aAUU (AITOPUTM
BBIJICJICHUS CBSI3HBIX KOMIIOHEHT, AJITOPUTM KpaTyarulero He3aMKHYTOTO
nytH, anroput™ @OPIJI, hyHKIIMOHATIBI KauecTBa KIacTepU3allim).
Metoapl K1acTepu3aliu: arjioMepaTuBHAs HEpAPXUUYECKas KJIacTepru3alus
(asiroputMbl JIaHca-YunbsiMca (OOBIYHBIN U PEyKTUBHBIN), popmyna Jlanca-
VYunbsiMca U ee 4acTHbIE Cily4au, BU3yaln3alus KIaCTEPHOU CTPYKTYpPHI).
MeTpudeckue METO/Ibl pErpecCHr: HemapaMeTpuiecKas perpeccus.
MHoromMmepHasi TMHEHAs U HEJTMHEHAs pErPecCusi: 3aj1a4a perpeccuu, MeTo/ 1
HaWMEHBIIUX KBaJIPATOB, €T0 BEPOSTHOCTHBINA CMBICT U T€OMETPUUECKUI
CMBICJI, TPOOJIEMbI MYJIbTHKOJIMHEAPHOCTU U IIepeoOyUEHUS.

Kputepuu BeiOOpa Mozieneit 1 MeTo il 0TOOpa MPU3HAKOB: KPUTEPUU
KadyecTBa Kiaccu(ukanuu (49yBCTBUTEIHLHOCTD U crieluduaHocTh, ROC-
kpuBast 1 AUC, TOUHOCTh ¥ MIOJTHOTA), BHYTPEHHUE U BHEIITHUE KPUTEPHUH,
AMIIUPUYECKUE U aHATUTUYECKHE KPUTEPHUU.

[Tonck acconMaTUBHBIX MPABUJI: ACCOIIMATUBHOE MPABUIIO U €T0 CBS3b C
MOHSATHUEM JIOTUYECKOW 3aKOHOMEPHOCTH, IPUMEPHI TPUKJIIAIHBIX 33124,
anroputm APriori.

Jluneiinbpie aHcamMOIU: 0a30BbIN AITOPUTM, KOPPEKTUPYIOIIAs ONepaIius,
MIPOCTOE TOJIOCOBaHUE (KOMUTET OOJIBIITMHCTBA), CTOXaCTUUYECKUE METO/IBI,
ciy4vaitHeiid 1ec (Random Forest), B3BelieHHOE rO10COBaHUE,
npeoOpa3zoBaHue MPOCTOTrO FOJIOCOBAHMS BO B3BEILIEHHOE.

Heliponnble cetu rimy0okoro o0yueHusi: ceeprounble HepoHHbie ceTu (CNN)
JUTsl 1300paXeHUH, CBEPTOUHBIN HEUPOH, Pooling HEHPOH, BEIOOpKA
pa3MeueHHbIX n3o0pakeHunit ImageNet, cBepTOUHBIE CETH JIJIsl CUTHAJIOB,
TEKCTOB, TpadoB, UTD.

Heiiponnsie ceTu riryOb0Koro 00y4ueHus: peKyppeHTHbIE HEHPOHHBIE CETH
(RNN), oOy4eHue peKyppeHTHBIX CETeH, CETH JOITOM KPaTKOBPEMEHHOM
namsTH, pekyppeHTHas ceTb GRU, BekTopHBIE NpeacTaBiIeHUs TUCKPETHBIX
JAHHBIX, IEPEHOC 00YUYeHUSs, CaMOOOyUYEHHE.



OueHo4YHbIE cpeacrea aJid TeKyl]_[eﬁ aTrecranumu

Texymass arrecranusi CTYACHTOB 10 JTUCIUIUIMHE TPOBOJUTCS B
COOTBETCTBHHM C JIOKAJIBHBIMH HOpPMAaTHBHBIMH akTamMu JIBOY wu sBusercs
00s13aTEIbHOM.

Tekymass arrecramusi IpOBOAUTCS B (hOpMe KOHTPOJBHBIX MEPOIPHUSTHI
(cobecenoBaHus, MpE3CHTANH, JT1a0OPATOPHBIX PabOT, TECTOB) IO OICHWBAHHIO
(akTUYECKUX PE3yNbTaTOB OOYUCHHS CTYICHTOB.

OObeKkTaMu OIICHUBAHMSI BHICTYIIAOT:
— CTCIEHb YCBOCHHS TEOPETHUYECKUX 3HAHUM - OICHUBAETCS B (opme
co0eceI0OBaHUs U TECTUPOBAHMS;
— YpOBEHb OBJAJCHUS MPAKTUYCCKUMH YMCHUSIMH W HaBBIKAMH —
OIICHUBAETCS B (POopMe 3alIUThI TA0OPATOPHBIX padoT.

CocraBisieTcss  KalleHJAAPHBIA TUTAH KOHTPOJIBHBIX ~ MEPOIPHUATHH  TI0
mucuuruinHe. OIEHKa MOCEIaeMOCTH, aKTUBHOCTH OOYYaIOUIMXCS Ha 3aHATHSX,
CBOEBPEMEHHOCTH BBITIOJTHEHUSI PA3IMYHBIX BUIOB 3a/laHU BEAETCS HAa OCHOBE
XKypHaya, KOTOPBIN BEAET MPEnojaBaTellb B TEUCHNE yUeOHOTO CeMecTpa.

Kpurepuu oueHku recra

Ouenka TpebdoBanusi
OMAUYHO bonee 80% npaBuiIbHBIX OTBETOB
Xopouio 65 — 80% mpaBWIBHBIX OTBETOB

yooen 50 - 65% npaBUIIBHBIX OTBETOB
Hey0o0e6 Menee 50% npaBUIBHBIX OTBETOB

Kpurepuu oueHKH NPaAKTHYECKUX 3aHATUI

100-86 ©0amnoB BBICTABIACTCS, €CIM CTYACHT/TpyIIa TOYHO
OTIPECTWIN COACPKAHWE W COCTABIIAIONIME YacTH 3a/laHus, yMEIOT
apTyMEHTUPOBAHHO OTBEYaTh Ha BOMPOCH], CBSI3aHHBIE C 3aJlaHUEM.
[IponeMOHCTpHPOBAHO 3HAHUE W BIIAJICHHE HABBIKAMHU CaMOCTOSTEIHHON
HCCIIeI0BATEeNbCKOM paboThl 1o TeMe. dDakTHueckux OUIMOOK, CBA3AHHBIX C
MOHMMAaHHUEM IIPOOJIEMBI, HET.

85-76 - OamioB - paboTa CTYIEHTA/TPYIIBI XapaKTEPU3yeTCs
CMBICTIOBOH IIEJIBHOCTBIO, CBI3HOCTHIO M TTOCIIEIOBATEIEHOCTHIO H3JI0KCHHS,
JOMYIIeHO He Oosiee 1 OmMOKU MpU OOBSICHEHUHM CMBICIIA WA COACPIKAHUS
npo6sieMbl. [IpogeMOHCTpHUPOBAaHBI UCCIIEIOBATEILCKAE YMEHUSI U HABBIKH.
DaKTUYECKHUX OIUOOK, CBA3aHHBIX C TOHMMAaHUEM MPOOJIEMBI, HET.

75-61 Oamn — mpoBEACH IOCTAaTOYHO CaMOCTOSTEIbHBIN aHaln3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABISIOIIMX MPOOJIEMbI; TOHUMaHHUE
0a30BBIX OCHOB U TEOPETHUYECKOTO OOOCHOBAaHUS BBIOPAHHOW TEMBI.



IIprBiieYeHBI OCHOBHBIE HCTOYHUKHM II0 paccMaTpuBaemMou teme. JlomymeHo
He OoJiee 2 omMOOK B CMBICIIE HIIA COICPKAHUU TTPOOITIEMBI

60-50 GamtoB - ecnau paboTa HpeACTaBIseT COOOM IMepecKa3aHHBIM
WM TIOJIHOCTBIO MEPENUCaHHbINA UCXOIHBIN TEKCT 0€3 KaKuX Obl TO HU OBLIO
KOMMEHTapueB, aHanu3a. He packpeita CTpykTypa U TeopeThdeckas
cocTapsiolas Tembl. JlomyiieHo Tpu win 6oJiee Tpex OMUOOK CMBICIOBOTO
coJiep>KaHue pacKphIBaeMON MPOOIEMBI

IxaJia oneHUBaHUA

Menee 60 6anos Hezauteno HEYJIOBJIETBOPUTEIBHO
Ot 61 o 75 6amnoB 3auTeHo YAOBJIETBOPUTEIBHO
Ot 76 no 85 6amwioB 3auTeHo XOpOILIO

Ot 86 1o 100 6amoB 3auTeHo OTJIMYHO




