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1. HEJIA U 3AJIAYU JTUCHUTTJIMHBI

1.1. Iequ AUCHUNJIMHBI METOJIAX, CPEJICTBAX U SI3bIKAX, UCTIOJIb3YEMBIX TIPH
pa3pabOTKe CHUCTEM MCKYCCTBEHHOTO HWHTEJUIEKTa; O3HAKOMHTH CTYIEHTOB C
OCHOBHBIMH ~ METOJIaMH  TIOWCKA PEIICHHWH, TMPUMEHSIEMBIX B CHCTeMax
HCKYCCTBEHHOTO MHTEJUICKTa; C(HOpMUPOBaTh Yy CTYyACHTA AHAIUTUYECKHE
CIIOCOOHOCTH, KOTOpbIE OBl TO3BOJSIM €My JejaTh OOOCHOBAaHHBIN BBIOOD
W3YYEHHBIX METOJIOB, CPEJACTB U SI3BIKOB MPU PEIICHWU 3a7a4 U3 TPOOJIEMHOU
obJacTu.

1.2. 3agaum ocBoeHMs] AUCHUIUIMHBI (GOPMHUPOBAHME B paMKax
KOMITE€TE€THOCTHO-OPUEHTUPOBAHHOTO TOJX0Ja 3HAHWM, YMEHMA UM HaBBIKOB
HaIpaBJICHHBIX HA: M3yYEHUE OCHOBHBIX METOJOB MAIMHHOTO OOYyuYeHHUs Jis
paboThl C TAOMMYHBIMH JAHHBIMH, CHUCTEM TJIyOOKOro oOy4deHus U OOydeHHUs C
MOIKPETUICHUEM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
HuciumiriHa «CHCTEMBl HMCKYCCTBEHHOTO HWHTEJUIEKTa» OTHOCUTCA K
JTUCIUILINHAM 9acTH, POPMUPYEMOH yYaCTHHKAMU 00pa30BaTe/IbHBIX OTHOIICHHIH
o1oka b1.

3. IEPEYEHDb IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUISI 110
JUCIHHUITIJIMHE

[Ipouecc uzydenust IucuUIInHbl « CHCTEMBI HCKYCCTBEHHOTO UHTEIIIIEKTa
HaIpaBJIeH Ha (OPMHUPOBAHUE CIAEAYIONTUX KOMITCTCHITUM:

[IK-4.6 - CoocobeH HCIIOIB30BAaTh 3HAHME OCHOBHBIX METOIOB
HMCKYCCTBEHHOT'O MHTEJUIEKTa B MOCJEAYIOMIEeH MpodheCCHOHAIBHON NeITeIbHOCTH
B KA4eCTBE HAYYHBIX COTPYAHHKOB, MpenojaBaTeicii  00pa3oBaTeIbHBIX
OpraHu3allii BHICIIET0 00pa30BaHUs, HHKEHEPOB, TEXHOJIOTOB

I1K-4.7 - CnocoGeH BBISBHUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH IPOOJIEM,
BO3HHUKAIOIIMX B Xo0J€¢ MNpo(EeCCHOHAIBHON  JEATEILHOCTH B 00JacTH
MOJICJIMPOBAHUS M aHAJIM3a CJI0KHBIX €CTECTBEHHBIX M MICKYCCTBEHHBIX CHCTEM

Pe3yabTarhl 00yyeHnsi, XapaKTepu3youue

Komnerenuust
chopMHpPOBAHHOCTH KOMIIETEHIIUH

[1K-4.6 3HATh METO/IbI pa3paboTku OPUTHMHAJIBHBIX
QITOPUTMOB W MPOrPaMMHBIX  pEHIeHUuH ¢
MCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUI

YMETh PUMEHSATHh METO/Ibl MAIIMHHOTO O0y4YEeHUS,
MOJATrOTABIIMBATh TAHHBIC U HHTEPIIPETUPOBATH
pEe3yJIbTaThI

BJIAJICTh MOJIX0/IaMH K OIIEHUBAHHUIO TPUMEHUMOCTH
ITOPUTMOB, BO3MOKHBIX PUCKOB U TTOCJICICTBUN
OIMMOOK, HAXOXKJACHUEM ONITHMANIBHBIX PEIICHUN IS
paboynx 3a7a4

[1K-4.7 3HATh MPUHIIUTIEI OOYYECHHS i IPUMEHCHHUS
HEHPOHHBIX CETEH, APXUTEKTYPhI TTTyOOKHX




HEUPOHHBIX CETEN, TEOPETUUECKUX OCHOB U
AITOPUTMOB 00YUYEHUS C TTOJKPETUICHUEM
IIPUMEHSAEMBbIX B PEIICHUM MTPAKTUUECKUX 3a0a4

yMETh HacTpauBaTh HEOOXOAUMOE OKPYKEHHUE ISt
paboThI ¢ HEHPOHHBIMU CETSIMH, IPUMEHSTH U
n000y4aTh Mpeao0yyeHHbIC HEHPOHHBIC CETH U3
JIOCTYTHBIX OMOIMOTEK, BHIOUPATh U PeaIn30BbIBaTh
AJITOPUTMBI 00YYEHHUS C TIOJKPEIUICHUEM C YYETOM
cnenuQUKY 3a7a91, OCYIIECTBIISATh aIallTAIlUIO U
HACTPOWKY aJTOPUTMOB OOYUEHHSI C MMOAKPETUICHHEM
10J1 OTIPEACIICHHYIO CPEay

BJIAJIETh HABBIKOM IPOBEJCHUS MOJHOIO ITUKJIA
BBIYHCIUTEIBHOTO IKCIIEPUMEHTA, OTPAXKEHUS X04a
BBITIOJIHEHUSA MPOEKTA U MOJIyUYCHUS PE3YJIbTAaTOB B
OTYETaxX U JOKYMEHTAIIUU;

BJIaJICET HABBIKOM MCIIOJIB30BAaHUS CYIIECTBYIOIINX
MPOTPAMMHBIX OMOIHMOTEK U MOJIETIEH, CO3JaHuUsI
MPOTPAMMHBIX peaTu3aiuil TIIyOOKUX HEUPOHHBIX
ceTeu;

BJIaJIETh HaBbIKAMU JIEKOMIIO3UIINH, (pOpMaTU3aALIUH
IIPOIICCCOB U OOBEKTOB JIJISI MCIIOIb30BaHUS
MHTEJJICKTYJIbHBIX POTPAMMHBIX PEINICHUN

4. OFBEM JUCHUIIJINHBI
O6mass  TpyJOEMKOCTh  AUCUHUIUIMHBI ~ «CHCTEMBI ~ MCKYCCTBEHHOT'O
MHTEJUIEKTa» COCTAaBIISIET 2 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi Gopma oOyueHust

. Bcero CemecTpsl

Buer yue6HO# paboThI HACOR 2
AyIUTOpHBbIE 3aHATHSA (BCEro) 54 54
B ToMm uncie:
Jlexmu 18 18
ITpakTueckue 3ausTus (113) 18 18
JlabopaTopusie pabotsl (JIP) 18 18
CamocTosiTesibHasi paboTa 18 18
Buabl npoMeKyTOUHOM aTTECTAlUH - . .
3a4uer
OO6mmast TPy 10€MKOCTb:
aKaJEMHYECKHUE YaChl 72 72
3a4.e]. 2 2




5. COAEP KAHUE JUCHUIIVIMHBI (MOAYJISA)
5.1 Copepxanue pas3geioB JUCHMIUVIMHBI M pacnpeesieHue
TPYA0EMKOCTH M0 BUAAM 3aHATHI
o4yHas popma 00yUeHHsI

IIpax JIa6. CPC Bcero,

Ne n/m HanmMeHnoBaHue TemMbl CopeprxaHue paszena Jlexny
3aH. 3aH. qac

1 Beenenue B OCHOBHBIE 337]a41 CUCTEM
HCKYCCTBEHHBIN HCKYCCTBEHHOT'O MHTEJUICKTA.
WHTEJUJIEKT U OCHOBHBIE Knaccudukarms,

METObI MAIIHHHOTO KJIaCTepHU3alUs, PErpeccus.
o0ydeHus 1t paboTh Tuns! MammMHHOTO 00YUCHNS:
C TaOMMYHBIMH JaHHBIMH  |C YYHTEIIEM, 0€3 yUHUTEIs, C
YaCTUYHBIM MPHUBICUYCHUEM
yaurensi, 00y4eHue ¢
MOJKPEIUICHUEM.
Knaccudukarust Ha mpumMepe
anroputMa k-6mmkaimx
coceneit (kNN). Merpuku
OLIEHKH KJIaCCU(PHUKALIUH:
MOJHOTA, TOYHOCTH, F1, ROC,
AUC. BanmupanyoHHas u
TecroBast BeIOopka. Kpocc-
Banuaanus. Pabora ¢
KaTeropHaIbHBIMU
npu3Hakamu. Perpeccus.
MeTpuku OLIEHKH PErpecCcuu:
MSE, MAE, R2 -

K03 pUIUEHT
nerepMuHanuy. Jlnneitnas
perpeccus, OJIMHOMHATBHAS
perpeccus. [lepeoOyuenne u
perynspu3sanus, rpeOHeBas
perpeccus, LASSO, Elastic
Net. JIuneitnbie Moaenu uis
KJIaCCU(PUKALIUH.
Ilepuentpon, norucrudeckas 10 10 8 7 35
perpeccus, MOJIHOCBS3HBIC
HCHPOHHBIC CETH,
CTOXACTHYECKHUI
TPaJIMeHTHBIN CIIyCK U
o0paTHOE pacnpocTpaHeHHE
rpaguenTa. Perynsapuzanus
JIMHEWHBIX MOJesen
KIIacCU(UKAIAUH.
Knacrepuzamus. k-means, k-
means++, DBSCAN,
arJoMepaTHBHAs
KJactepusauus. MeTpuku
OLIEHKH KJIaCTepU3aIMU.
AJTOPUTMBI, OCHOBaHHBIC Ha
MIPUMEHEHHH PEIIAOIINX
nepesbeB. Kpurepun
pasneneHus y3ia:
HH(POPMAITMOHHBIA BBIUTPHIIL,
kpurepuit Jpxuan. AncamM6H
pEIIAIONINX ePEBHEB:
CITy4aiHbIH Jec,
TPagUeHTHBIN OyCTHHT.
Mertoa OMOpPHBIX BEKTOPOB.
[Ipsmas u oOpaTHas 3a1aya.
OnpeneneHue OnOpHBIX
BEKTOPOB. SIIepHBII TPIOK.
HawuBHerii 6atiecoBckmii
Knaccupukarop. MeToast
OLICHKH paclpeaeIeHust




npusHakoB. EM-anroputm Ha
MPUMEPE CMECH rayCcCraH.
Mertozs! 6e3rpaiueHTHON
ONTUMHU3ALUU: CITydaiHbIN
Mowuck, hill climb, oTxur,
TCHETHYECKHI allTOPUTM.

2 Cucremsl 1i1y00KOro
o0yueHus

Hetiponnsie cetu. OyHkunn
OIIMOKU HEHPOHHBIX CEeTEH U
00y4eHHUE C MOMOIIIBIO
00paTHOTO PACIPOCTPAHCHHS
rpagucHTa. [loHATHE 63TYa 1
snoxu. Pabora ¢
H300pKCHUSMHU C TIOMOIIBIO
HEUPOHHBIX ceTeil.
CBepTOYHBIC HEHPOHHBIC
cetu. Onepanum CBEpToOK,
max-pooling. ApXUTEKTypBbI
CBEPTOYHBIX HEHPOHHBIX
cereii: AlexNet, VGG,
Inception (GoogLeNet),
ResNet. Tpancdeproe
obyuenne. O6paboTka
TekcToB. PaboTa ¢
€CTECTBEHHBIM SI3BIKOM C
MIOMOIIIbIO HEMPOHHBIX CETEH.
BekTopHble npeacTaBiIeHus
s Tekera: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIC HEHPOHHBIE
ceru, LSTM, GRU.
Tpancdopmepsr, BERT, GPT.

21

3 OOyueHue
C MOJKpeIICHHEM

[lonsTus arenra, cpeapl,
COCTOSIHHS, ICUCTBUH U
Harpajsl. OyHKIUS HEHHOCTH
cocrostaust (Value function) n
(yHKIHS KadecTBa IeUCTBUSL
(Q- funtion). OnTuMun3anust
CTPATEeTHH C TIOMOIIBIO
MaKCUMM3aUuK GyHKUNiH
LIEHHOCTH M KayecTBa. Q-
oOyuenue. ['mybokoe
00y4eHune ¢ MOAKPEIIICHUEM.
Deep Q-Networks, Actor-
critic. st ypoBHs
skcnepTHblii: REINFORCE,
A2C, PPO, DDPG.

16

HTtoro

18

18

18

18

72

5.2 Ilepeyenb J1a00PATOPHBIX PadOT

1. Metoasr pabotsl ¢ Tabnumamu B Python. Arperamust u BU3yaiu3anus
naHHbIX. [IpoBeneHne mepBUYHOTO aHAIN3a TaHHBIX.

2. Hcnonp3oBaHWe © CpaBHEHHWE alropuTMOB Kiaccudukamuu: kNN,
pelIaIme AepeBbs U X aHCaMOJIH, JIOTUCTUYECKAs perpeccusl.

3. Vcnonk30BaHue U OTICHKA aNTOpuTMOB perpeccuu. [Togdoop onTumanbHBIX
apaMeTpoOB PETPECCHH.

4. OnTuMu3aMoHHBIC 3a7a4u U ux pemenus. [logbop runepmapameTpoB

ajaropurma ¢ IOMOIbIO MCTOAOB OIITUMMH3AIIHUH.

5. Knaccudukanus nzo0paxkennii u TpanchepHoe oOyueHue.
6. Pabora ¢ TekcTaMH M X BEKTOPHBIMHU NIPEICTABICHUSIMHA TEKCTOB.

7. llpumenenue Q-Networks aist pemeHust IPOCTHIX OKPYKEHUIA.




6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBMM ¢ y4YeOHBIM TUTAHOM OCBOCHHE JUCIUIUIMHBI HE
IPEeIyCMaTPUBAET BBIMOJTHEHUE KYPCOBOTO MPOEKTa (PabOThl) WM KOHTPOIHHOM

paboTEHL.

7. OHEHOYHBbIE MATEPHUAJIbI 1151 IPOBEJAEHUA
IMPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIUXCA ITO

JTUCHMUILIAHE

7.1. Onucanue nmokaszarejeil 1 KpUTepreB OLEHUBAHUSA KOMIIETEHIIUI
HA Pa3JIMYHBIX 3TANAX UX (POPMHUPOBaAHUSA, ONIHCAHUE IIKAJT OLCHUBAHUSA
7.1.1 JTan TeKymero KOHTPOJIs
PesynbTarel TEKyIIEro KOHTPOJS 3HAHUW U MEXKCECCHUOHHOW aTTeCTalluH
OLICHUBAIOTCS IO CIEAYIOLIEN CUCTEME:
«aTTECTOBaH»;
«HE aTTECTOBAH).

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepHu3yolne Kputepuu
S— c¢gpM“pf)BgHHOCTb OH(IE)HHBEI:HI/ISI ATTeEcTOBaH He aTrTecTroBan
KOMIIETCHIIUH

T1K-4.6 3HATh METOJIBI 3HAHUE MCTOJOB Bemmonnenue padot B |HeBbimonHeHune padot
pa3paboTKH pa3paboTKH CPOK, B CPOK,
OPHUTMHATBHBIX OPHUTMHAJILHBIX MPEAYyCMOTPEHHBIHN B | IpeIyCMOTPEHHBIN B
AIrOPHTMOB 1 ITOPHTMOB 1 pabounx mporpammax |pabouux mporpamMmax
IIPOrpaMMHBIX NIPOTrpaMMHBIX
peleHuii ¢ peleHuii ¢
HCIIOJIb30BAHUCM HUCIIOJIb30BAaHUCM
COBpPEMECHHBIX COBPCMECHHBIX
TEXHOJIOT M TEXHOJIOT U
YMETh NIPUMEHSATh YMEHHE TIPUMEHSITh Brimonaenue pabot B [HeBbimonaenne padbot
METOJIbI MAIIMHHOTO  [METOABI MALIMHHOIO CPOK, B CPOK,
obyueHns, obyuerns, MPEAYyCMOTPEHHBIN B | MpeIyCMOTPEHHBIN B
TOArOTaBIHBATE TOAIrOTaBIBATE pabounx mporpammax |pabouux mporpamMmax
JaHHBIC 1 JaHHBIC 1
HUHTEPIPETUPOBATH HUHTEPpOPETUPOBATH
PE3YJILTAThI PE3YJILTATLL
BJI3JIETh OJXO/IaMHK K |BiaJieHue noaxonamu K | BemmomHeHue padboT B | HeBwImosHeHHE paboT
OLICHUBAHUIO OLCHUBAHUIO chK’ B chK’
IIPUMCHUMOCTH [pPUMCHUMOCTH MPEAYyCMOTPEHHBIN B | MpeIyCMOTPEHHBIN B
aNrOPUTMOB, AITOPHTMOB, pabounx mporpammax |pabouux mporpamMmax
BO3MOKHBIX PUCKOB U |BO3MOKHBIX PUCKOB U
MOCJICACTBUN OMIHOOK, |1TOCIeICTBUI OIIMOOK,
HaXO0XJICHHCM HaX0XJICHUCM
OIITUMAJIBHBIX OIITUMAJIBHBIX peH_IeHI/Iﬁ
peweHui it pabouux |1 pabounx 3agad
3a1a4

I1K-4.7 3HATh MPUHLUIEL 3HAaHUE NPHHIUIIOB Brinonnenue padot B |HeBbinonHenue padot

o0OyueHus U
TIPUMECHEHUS
HEHpOHHBIX ceTel,
APXUTEKTYPBI
ryOOKHUX HEHPOHHBIX
ceTel, TEOPETUUECKUX
OCHOB U aJITOPUTMOB
00y4eHus ¢

MO IKPETUICHHEM
TIPUMCHICMBIX B
penreHun
MPaKTHYECKUX 3a1a4

0o0y4eHHUS 1
MIPUMEHEHUS
HEHpOHHBIX ceTeld,
apXUTEKTYPHI TITyOOKHX
HEUPOHHBIX CETEH,
TEOPETUYECKHX OCHOB H
AIrOPUTMOB O0YUYEHUS
C TIOJIKPeTIICHHEM
MIPUMEHSIEMBIX B
peuieHnn
MIPAaKTHYECKHX 3371249

CPOK,
MpEeyCMOTPEHHBIHN B
pabovmx mporpaMmax

B CPOK,
MPeyCMOTPEHHBIN B
pabovmx mporpaMmax




yMeTh HaCTPanuBaTh
HEoOXoauMoe
OKpY)KEHHE ISt
paboThI ¢
HEHPOHHBIMH CETSIMU,
MIPUMEHSTH U
J000y4JaTh
npenoOydeHHbIS
HEWPOHHBIE CETH U3
JOCTYIHBIX
O6ubIMOTeK, BEIOMPATh
U pean30BEIBaTh
QITOPUTMBI 00yIeHHs
C MOJIKPETIICHHEM C
y4eToM crienudpruKu
3a7a4d, OCYIIECTBIATh
aJlanTanuio u
HacCTpPOUKY
ITOPUTMOB 00yUEHUS
C MOJKPEIUICHUEM O
OIIPE/ICJICHHYIO CpPEeny

yMEeHHe HaCTpauBaTh
HEo0XoIuMoe
OKpY>KeHHE I pabOTHI
C HEHPOHHBIMH CETSIMH,
[PUMEHSTH U
000yJaTh
npeto0ydeHHbIE
HEWPOHHBIE CETHU U3
JIOCTYIHBIX OMOJIHOTEK,
BBIOMpATh U
peann3oBbIBaTH
JITOPUTMBI 00yUYEHUS C
MIOJKPETUICHHEM C
YYeTOM Crienu(p KN
3a1a4u, OCYIIeCTBIATh
aJIanTanuio u
HaCTPOIKy aJIrOpUTMOB
00y4CHHUs C
MOJKPETUICHUEM 10T
OTIPEACIICHHYIO CPEIy

Brimonaenue pabor B
CPOK,
IIPEeSYyCMOTPEHHBIN B
paboumx rnmporpammax

Hespmomnenue padbot
B CPOK,
IIPEeSYyCMOTPEHHBIN B
paboumx rnmporpammax

BJIA/ICTh HABBIKOM
MPOBE/ICHUS MTOJHOTO
LKA
BBIYHCIIHTEIILHOTO
JKCIIEPUMEHTA,
OTpakeHHMs X012
BBITIOJTHEHUSI [IPOEKTA
U TIOJTY YEHHS
Ppe3yJIbTaTOB B OTYETAX
U JIOKyMEHTAIUH;
BJIa/IeeT HaBBIKOM
HCIIOJIb30BAHHS
CYIIECTBYIOIINX
MPOrPaMMHBIX
OHOJIMOTEK ¥ MOJIEIICH,
CO3IaHHS
MPOTPaMMHBIX
peanu3sanuii riryboKux
HEWPOHHBIX CETEH;
BJIa/ICTh HaBbIKAMU
JIEKOMITO3HUIIHH,
(bopmanmzanun
MPOIIECCOB ¥ OOBEKTOB
JUTSL ACTIOJNIb30BAHUSI

BJIaJICHHE HABBIKOM
MPOBEACHHS TIOJTHOTO
[HKJTa
BBIYHCITUTEILHOTO
IKCIIEPUMEHTA,
OTpaXKECHHsI X013
BBITIOJTHEHUSI [IPOEKTA U
MOJTyYCHHUS
PE3yJIbTaTOB B OTYETAX
U JIOKyMEHTAIIUH;
BJIaJICET HABBIKOM
HCIIOJIb30BAHUS
CYIIECTBYIOIIMX
MPOrpaMMHBIX
OHOIHOTEK U MOJIEIICH,
CO3aHusI
MPOrPaMMHBIX
peanu3zanuii riay0oKux
HEWPOHHBIX CETEl;
BJIaJICTh HABBIKAMHU
JICKOMITO3HIIHH,
(bopmanuzanun
MIPOIIECCOB M 0OBEKTOB
JUTSL KCTIOJTb30BaHUSI

HMHTEJJIEKTYaJIbHBIX HHTEJUIEKTYaIbHbIX
MPOTPaMMHBIX MIPOrpaMMHBIX
petieHnit peleHui

Brinonnenue paboT B
CPOK,
IIPEeSyCMOTPEHHBIN B
paboumx rmporpammax

Hesbinonnenue padot
B CPOK,
IIPESyCMOTPEHHBIN B
paboumx rmporpammax

7.1.2 DTan npoMeKyTOYHOTO KOHTPOJIsI 3HAHUI

Pe3ynbTaTthl MPOMEXKYTOYHOTO KOHTPOJS 3HAHWW OICGHUBAIOTCA B 8
ceMecTpe AJis OuHOM (popMbl 00yUeHHUs IO ABYXOATbHOM CUCTEME:

«3a4TECHOY

«HE 3aUTEHOY

Komne-
TEeHIUs

PesynbTaTnl 00y4yeHus,
XapakTepH3ylolmue
¢(hopMHUPOBAHHOCTH
KOMIIeTeHIIMH

Kpurepun
OLICHMBAHHA

3auTeHo

He 3auteHo

[1IK-4.6

3HATh METOBI
pa3paboTKu
OPUTHHAJIBHBIX
aJTOPUTMOB u
MPOTrPaMMHBIX
perieHuit [
HCIIOIh30BaHUEM
COBPEMEHHBIX
TEXHOJIOT Ul

Tect

BrmonHenne tecta Ha
70-100%

BrimonHeHne MeHee
70%




YMETh IIPUMEHSATE
METOIBI MaIlIHHHOTO
00y4YeHus1,
MOArOTaBINBAThH
JaHHbIE U
UHTEPIPETUPOBATH
PE3YJIbTaThI

Pemenne
CTaHAAPTHBIX
MIPaKTUYECKUX 3a]a4

TIponemoncTpHpoBa H
BEPHBIN X0 pElICHUS B
OOJIBIIIMHCTBE 3214

3a/auu He pPeIIeHbI

BJIAJICTh MOAX0IaMH K
OIICHIBAHUIO
NPUMEHUMOCTH
AJITOPUTMOB,
BO3MOXXHBIX PUCKOB U
MMOCIEACTBHH OIIMOOK,
Hax0)KICHHEM
ONTHMAJIbHBIX
peuieHui st pabounx
3aj1a4

Pemenne
IIPUKIIAJHBIX 337124 B
KOHKpPETHOU
IpeAMETHOH 0bnacTi

TIponemoHncTpHpoBa H
BEPHBIN X0 pElICHUS B
OOJIBIIIMHCTBE 3214

3a1a4u He PeIIeHBI

I1K-4.7

3HATh NPUHIUIBI
o0y4eHust 1
MIPUMEHEHHS
HEWPOHHBIX CETEH,
APXUTEKTYPBI
ryOOKHUX HEHPOHHBIX
ceTel, TEOPETUYECKUX
OCHOB U aJITOPUTMOB
00y4eHus ¢
MOJKPEIUICHUEM
MIPUMEHSEMBIX B
peLeHnu
MPAKTUYECKHUX 33149

Tect

Brimonnenue tecta Ha
70-100%

Brinonnenne Menee
70%

YMETh HaCTPanBaTh
HEoOXoauMoe
OKpY)KEHHE ISt
paboThI ¢
HEHPOHHBIMU CETSIMH,
MIPUMEHSITh U
I000y4JaTh
peno0yYeHHbIE
HCHPOHHBIC CETH U3
JOCTYITHBIX
OHOIMOTEK, BEIOHPATh
W PCATN30BEIBAThH
AITOPUTMBI O0yYCHHS
C MOJIKPEIUICHHEM C
Y4ETOM CIieIU(DUKH
3a/1a4u, OCYIIECTBIATh
aJIaNTanuio u
HaCTPOHKY
ITOPUTMOB 00yUCHUS
C MOJKPEIUICHUEM MO
OIIPE/ICIICHHYIO CPEay

Pemenne
CTaHIapPTHBIX
MIPAKTUIECKUX 332

IIponemoncTpupoBa H
BEPHBIN X0/ PEIICHUS B
OOJIBIIMHCTBE 33724

33[[&‘11/1 HC pCIICHBI

BJIaJIETh HABBIKOM
MPOBEJIEHUSI IOJIHOTO
LUKIIa
BBIUHCIIUTEIBHOTO
9KCIIEPUMEHTA,
OTpPaKCHHUS X0Aa
BBITOJIHEHUS TIPOSKTA
U TIOJTYYCHHUS
pe3yJIbTaTOB B OTYETAX
U JIOKyMEHTAIINH;
BJIaJICET HABBIKOM
HCIOJIb30BAHHS
CYIIECTBYIOLIUX
MPOrpaMMHBIX
OMOIHOTEK M MOJIEIIEH,
CO3JaHus
MPOrpaMMHBIX
peanu3anuii riryOoKux
HEWPOHHBIX ceTell;
BJIaJIETh HABBIKAMHU
JIEKOMIIO3ULINH,
hopmaH3auu

Pemenne
MIPUKIIAJHBIX 337124 B
KOHKPETHOU
IpeAMETHOH 0bnacTi

IIponemoncTpHpoBa H
BEPHBIN X0 pelICHUS B
OOJIBIIIMHCTBE 3214

3a1auu He PeIIeHBI




MPOLIECCOB U 0OBEKTOB
VIS UCITOJIB30BaHMS
HMHTEUICKTYIbHBIX
MIPOrPaMMHBIX
petieHnit

7.2 IlpuMepHBIii mNepeYyeHb  OLEHOYHBIX CpPeaAcTB  (THUNOBBIE
KOHTPOJIbHBbIE 3aJJaHNsl WJIN MHbIE MaTepUAJIbl, He00XOAUMbIE VISl OLlEHKH
3HAHUI, YMEHUH, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH)

7.2.1 IlpuMepHBIii IepeYeHb 3aJaHUi 115l HOATOTOBKHU K TECTHPOBAHUIO

1.YT0, U3 HUKE NIEPEUUCIEHHOTO, OTHOCUTCS K 00yyarolei BIoopke?

KJaccuuKanus JaHHBIX

00BEKTHI C U3BECTHHIMU OTBETAMU +

AITOPUTM periarouil GyHKIUIO

2. OOBEKTHI COCTOSIT U3 NMPU3HAKOB?

Ja +

Her

3.UT0 HA3BIBAIOT JAHHBIMUA B MAIIMHHOM OOYYCHUH ?

MaTpUILIBI +

0OBEKTHI +

MIPU3HAKU +

AJTOPUTM

byHKIHS

4. BriOepuTe npaBUIbHBIA OTBET. 3aa4a KiacCUpUKAIIH - 3TO:

MHO>KECTBO 0OBbEKTOB, pa3/ieJIEHHbIX Ha KJIACChI +

UCCJIeIOBAHUE BIMSAHUE OJHOTO WJIM HECKOJbKHUX MPU3HAKOB HA OOBEKT

ONpENEIICHUE MOPSIKA TPU3HAKA COITIACHO PAHTY

5. BriGepute npaBuiibHBIN OTBET. 3a/1a4a PErpeccuu - 3TO:

MHO>KECTBO 0ObEKTOB, pa3/IeJIEHHbIX Ha KJIACChI

MCCJICIOBAHKE BIMSIHUE OJTHOTO VI HECKOJBKUX MPU3HAKOB Ha OOBEKT +

ONPEAETICHNUE NOPSIAKA MPU3HAKA COTJIACHO PAHTy

6. BeiOepuTe npaBuiIbHBIN OTBET. 3a/1a4a PaHKUPOBAHHUS - 3TO:

MHOXECTBO OOBEKTOB, pa3/IeICHHBIX HA KJIACCHI

WCCJICIOBAHKE BIMSIHUE OJTHOTO WJIM HECKOJBKUX MPU3HAKOB HA OOBEKT

ONPEAECICHNUE MOPSIAKA MIPU3HAKA COTJIACHO PaHTy +

7. YTO CIIyXKUT MHAUKATOPOM OIIMOKH JTsI 33729 Kiraccupukanun?

(o(a,x) = [a(x) # y(*)(x)] +

o(a.x)=a(x)=y(*)(x)

p(ax)=(a(x)-y(*)(x))

8. Kak dopmyna moaxoaut At abCOTIOTHOTO 3HAYSHUS OITMOKHU IS 33724
perpeccun?

p(a.x)=[a(x)# y(*) (]
o(a.x)=|a(x)=y(*)(x)+
o(a,x)=(a(x)=y(*)(x))

9. Uto sBisieTcs KBaIpaTUYHOMN OMIMOKOM /11 3a]1a4u perpeccun?




p(a.x)=[a(x)#y(*)(x)]
p(a.x)=a(x)=y(*)(x)
p(a.x)=(a(x)-y(*)(x)) +

10. Ecnu mporcXoauT cpeaHsis MOTepsi Ha BCEX 00bEKTaX, TO 3TO €CTh:

nepeoOydeHue

SMIIUPUYECKUN PUCK +

OIIEHKA PEJIEBAaHTHOCTHU

11. BeiGepute BepHBIC YTBEPKICHHUS.

KJIACC - 3TO MHOKECTBO BCEX OOBEKTOB C OMPEIEIEHHBIM 3HaYEHUEM +

B 3aJa4ax PErpeccuu JOMYyCTUMBIM OTBETOM SIBJISIETCA ACHCTBHUTEIBHOE
YUCJIO WA YUCIOBOM BEKTOp+

B 3aJlayax paHXUPOBAHUS OTBETHl IMOJYYalOT Cpa3y Ha MHOXECTBE
00BEKTOB+

0o0JlaCTH MUHUMAIBLHOTO O00BEMAa ¢ JOCTATOYHO TJAJAKOW TpaHUIEH
SIBJISIFOTCS. OCHOBHOM COCTABJISIFOIIEH 3a/1a4 PAHKUPOBAHUS

12. Kakue 3agaud U3 HHUXKE IMEPEUMCICHHBIX OTHOCATCS K 3a7adam
Kiaccuduxanum’?

ompeneneHne Hanbosee merecooOpasHoro crnocoda JeueHus+

onpeereHue ITUTENbHOCTH U UCX0/1a 3a00JIeBaHUs+

OLICHUBAHUE KPEAUTOCTIOCOOHOCTHU 3aéMINUKa+

3a/1a4M IOUCKOBOTO BBIBOJIA

7.2.2 TlpumMepHbIi MNepeYeHb 3aJaHMH JIs1 PellleHUs] CTAHAAPTHBIX
3aga4

1. Unesa anroputma EM 3akirouaercst B CJIEAYIOLIEM:

IIPU CITUIIIKOM Y3KOM OKHE (/4 —> 0 ) IUIOTHOCTh KOHIIEHTPUPYETCS BOJIM3U
oOydJaronmx OOBEKTOB, MPU CIHUIIKOM IIAPOKOM OKHE TUIOTHOCTH YPE3MEPHO
CIUIAXKUBACTCS U B IPEJENIE /1 — oo BBIPOXKIAACTCSA B KOHCTAHTY.

3a1al0TCs PYHKIUM IPABIONOA00Us p, (x) M alIPHOPHBIE BEPOATHOCTU p, .

CornacHo pacnpezenenuio p,, (x) reHepupyrorcs 2 BhIOOpKH: oOydaromas X' u

koHTposibHass X* . Ilo oOyuaromiedi BBIOOpKE X' HACTpaWBaeTCs TECTHPYCMBI
ATOPUTM a(x). [10 KOHTPOJIBHOW BBIOOPKE BBIYUCIIACTCS SMIIApHUECKas OICHKa

CPEIHEro pucKa.
UMes. HEKOTOpbI Ha0Op KOMIOHEHT, MOXHO BBIIEIUTH OOBEKTHI X, ,

KOTOpBIE XYXE BCEr0 OMHCHIBAIOTCS CMECBIO - 3TO OOBEKTHl C HAaWMEHBIINMHU
3HaYeHUsIMU TpaBaonogoous p(x,) . Ilo 3TuM oObekTaM CTpOHUTCA elie OAHA

KOMITOHEHTa. 3aTeM OHa J00aBisieTcss B cMech U 3amyckaiorcss EM - uteparuu,
yTOOBl HOBasi KOMIIOHEHTa | cTapele '"mputépiuch apyr k apyry". Tak
NPOJOJDKAETCA JI0 TeX IOp, IMOKa BCE OOBEKTHI HE OKAXKYTCS TOKPBITHI
KOMIIOHEHTaMHU.

MCKYCCTBEHHO BBOJIMUTCSI BCIIOMOTaTEIbHBIN BEKTOP CKPBITHIX MEPEMEHHBIX
G, obGnagaromuii 2-Ms CBOMCTBAMH: IIEPBOE - OH MOXKET OBITh BBIYMCIICH, €CJIU
M3BECTHBl 3HAYEHMSI BEKTOpa MapaMeTpoB O ; BTOPOE - IMOUCK MaKCUMyMa



npaBAoONoAo0Us CWIbHO YNPOIIAETCS, €CIM HW3BECTHbl 3HAYEHUS CKPBITHIX
IIEPEMEHHBIX. T

2. HUckyccrBennbie HeviponHele cetu (MHC) — Moaenu MammHHOTO
00yd4eHMs, UCTIOIB3YIONME KOMOWHAIIMN PACIpPEICICHHBIX MPOCTHIX OMEpPaInid,
3aBUCSIINX OT 00y4aeMbIX TTApaMeTPOB, JJIs1 00pabOTKM BXOIHBIX AJaHHBIX. Kakoro
Buaa MHC ue cymectByeTt?

PexyppenTHbie

[IpoTuBOoOOpPCTBYIOIIHE

Hausnbie +

NmmnynbcHbIE

3. YV mammnHHOro oOydeHusi ecTh psn 3anad. Kak Ha3biBaeTcst Ta, 4TO
HaIpaBjeHa Ha MpeACKa3aHue 3HaYeHUs TOW WM MHOM HENpEepbIBHOM YUCIOBOU
BEJIUYMHBI JJIsI BXOJHBIX JAHHBIX ?

Knacrepuzanus

Kmaccudukanms

[TepeoOyuenue

Perpeccus+

4. KOHKpeTHbIi BHUJ aIrOpuTMa, TMO3BOJSIONIMN pemarh 3a1auyy
KJaccu(uKay B MallTiHHOM OOYYEeHHH, — JTO:

byHKIUS KIaccupuKaum

(dhyHKIIMOHAT KJaccuuKauuy +

MOJIeNb Kilaccuukanuu

ypaBHEHUE KaccupuKaImu

CTPYKTYypa KiaccuuKauu

5. CBepTka 3Ha4eHUl  MPU3HAKOB C  HEKOTOPHIMU  BECOBBIMHU
Koa(huieHTamMu, ONpeAessIIONMMU  CTENEeHb BAXXHOCTU JaHHOTO MpH3HAKa,
HA3bIBACTCS:

B3BCIICHHAS +

6. KakoBa Oynet anoctepuopHasi BEpOSITHOCTh TOTO, UTO CTYACHT
TOTOBMJICS K 3K3aMEHY, €CIIA OH €r0 CIaJl, BEPOSITHOCTh CAaTh 3K3ameH - 40%,
BEPOATHOCTb CATh PU YCIOBUH MOATOTOBKH - 60%, a BCero k 3k3aMeHaM
rotoBAatcst 30% CTyJIeHTOB.

0,45 +

7. KakoBa OyJeT aroctepruopHasi BEpOSTHOCTh TOT'O, YTO CTYICHT
TOTOBUJICS. K 3K3aMEHY, €CJIM OH €r0 CIaJl, BEpOATHOCTh CIaTh 3K3aMeH - P(B),
BEPOSITHOCThH CZIaTh MIPH YCIOBUHU TOATOTOBKH - P(B|A), a Bcero k sk3amMeHam
rotoBsitca P(A) cTyieHTOB.

P(A|B) = (P(B|4) * P(A)) / P(B)+

8. Kakum (yHKIIMOHATIOM MOPOKIAETCS JIOTUCTUYECKas perpeccus?
KBajipaTuyHasi (yHKIUS OTEPh
cUrMoujiHasg (PyHKIUS IOTephb



norapudmuueckas QyHKIUS MOTepb+
AKCIIOHEHIIUANIbHAS (DYHKITUS TTOTEPh

9. KakuMm (pyHKIIMOHATIOM TIOPO’K1a€TCS HEUPOHHAS CETh?
KBaJpaTuyHas QyHKIHS TIOTEPh

norapupmMuydeckasi GyHKIUS TOTEPh

AKCIIOHEHIIUANIbHAS (DYHKITHS TTOTEPh

CUrMOUIHAS PYHKIHS MOTeph+

10. Jlns cCOBMECTHOM OIIEHKHM TOJHOTBI (Re) W ToyHOCTH (Pr) mopenu

MAaIIIUHHOT'O O6y‘ICHI/I$[ B ClIy4yae UX PaBHO3HAYHOCTH HCIIOJIL3YETCS Mepa:
Pr+Re
F —

~ Pr*Re
Fo 2Pr+Re n
PR +Re
B Pr*Re
PR +Re
Fo 2(Pr+Re)
PR*Re

7.2.3 IlpuMepHBbIiil NepeyeHb 3aJaHUl U1l pellieHUs MPUKJIAIHBIX 32124
1. HaliguTe mpeanoyTUTEIbHOE PEMIEHUE MO JIOTUYECKON HEMPOHHOM CETH,

MIPECTABICHHOI HA PUCYHKE, U 110 GYHKIHUK aKTHBALHH f, =Y wV,
j

x,=0,4;x,=0,5x,=0,1;, =0,9
s B »@- oo ¥, =01;y,=0,y,=0,z1=0,z,=0,1

E \ Bocknuyme: “Hy Zy = 0,9; kl =0,9; kz =0,1
ows (@ @a X
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MONLKO MaKux Ha
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R, =< Cnaoko nomeumamo o

180 - 190 cm {-:
190 - 200 cm
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. \ Blite 2 M
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\
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\

X
Wanans:
Hem

2. HalimuTe npeanouTUTEIbHOE PEIICHHE 10 TOTHYECKON HEHPOHHOM CeTH,

IIPE/CTABICHHO HA PUCYHKE, U 110 (yHKIHMHI aKTHBALKK f, = Y wV,
j



x,=0,5x,=0;x,=0,5y, =0
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3. Cozpnaiite ximacc Neural Network na Python
OtBeT:

class
NeuralNetwork:
def init (self, x,y):
self.input =X
self.weights] = np.random.rand(self.input.shape[1],4)
self.weights2 = np.random.rand(4,1)
selfly =y
self.output = np.zeros(y.shape)

4. TpebyeTtcst HATPEHUPOBATH PETPECCUOHHYIO MOJECIb, MPEACTABIISIONTYIO
JUHEWHYIO CBS3b MEXKY MPU3HAKOM U BEKTOPOM Iiesied. Mcroap30BaTh TUHEUHYIO
perpeccuto (B omOimoteke scikit-learn 3to kimacc LinearRegression). BcrabbTe
BMECTO MHOTOTOYMN HEAOCTAOUIMN KO/,

Hcnons3yiite natacet (https://www.kaggle.com/datasets/puxama/bostoncsv):

# 3arpy3uth OMOINOTEKH

from sklearn.linear model import LinearRegression

from sklearn.datasets import load boston

# 3arpy3uTh TaHHBIE TOJBKO C ABYMS IIPU3HAKAMHU

boston=............ Omeem: load boston()
features = boston.data[:,0:2]

target=.............. OtBert: boston.target

# Co3nath OOBEKT JIMHEHHON perpeccuu

regression=............. Omeem: LinearRegression()
# BBINOJHUTH MOJATOHKY JIMHEHHOU perpeccuun

model = regression.fit(........... ) Omeem: features, target

5. TpebyeTcst HaTpeHUPOBATh KIIaCCU(PUKATOP, UCTIONB3YS AEPEBO MPUHSITHS
pemenuii. Ucnonb3oBate kimacc DecisionTreeCiassifier ononunorexu scikit-learn.
Jaracer https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset



https://www.kaggle.com/datasets/puxama/bostoncsv
https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset

BcTaBbTe BMECTO MHOTOTOYMN HEIOCTAIOIINN KOJ.

# 3arpy3uth OHOIMOTEKH

from sklearn.tree import .......... Omeem: DecisionTreeCiassifier
from sklearn import datasets

# 3arpy3uTh TaHHbIC

118 R Omeem: datasets.load iris()
features = iris.data

target = iris.target

# Co3naTh 00BEKT-KIIACCH(PUKATOP JIepeBa IPUHATHUS PEIICHUN
decisiontree = DecisionTreeClassifier(random_state=0)

# HaTpeHnpoBaTh MOJICIIb

......................... Omeem:model = decisiontree.fit(features, target)

6. TpeOyetcs HaliTh K OmKaWmux HAOMIOJAEHUHN (COCenei) HEKOTOPOTO
HaOmonenus. Vcnoms3oBath kimacc NearestNeighbors 6mbmuorexu scikit-learn.
Jatacer https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset

BcraBrTe BMECTO MHOIOTOYHN HEJOCTAIOIIUHN KOJI.

# 3arpy3uth OMOINOTEKH

from sklearn import datasets

from sklearn.neighbors import NearestNeighbors

from sklearn.preprocessing inport StandardScaler

# 3arpy3uTh JaHHbIC

.......................... Omeem: iris = datasets.load iris()

features = iris.data

# Co31aTh CTaHIapTU3ATOP

standardizer = StandardScaler()

# CranmapTu3upoBaTh NMPU3HAKU

Omeem:

features standardized = standardizer.fit transform(features)

# JIBa Ommkalmmx cocena

nearest_neighbors =

NearestNeighbors(n neighbors=2).fit(features standardized)

# Co3nate HAOIIOACHUE

....................................... Omeem: new observation = [ 1, 1, 1, 1]

# HaliTu paccTOSIHUS M MHIEKCHI OMKANUIINX coceiel HaO Mo eH s
distances, indices = nearest neighbors.kneighbors([new_observation])

# B3riisiHyTh Ha OJIMDKaMIIMX coceen

features standardized[indices]

array([[[1.03800476, 0.56925129, 1.10395287, 1.1850097 ],

[0.79566902, 0.33784833, 0.76275864, 1.05353673]]])

7. TpebyeTcst HAaTPEHUPOBATH MPOCTYIO KIACCU(DPUKAIIMOHHYIO MOJCIb.


https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset

HarpenunpoBaTh JOTHUCTHYECKYIO perpeccuto B Oubmuoreke scikit-leam c
nmoMomipl0  Kiacca  LogisticRegression. BcraBpTe  BMECTO  MHOTOTOYHMIA
HeaocTarui koj. Jlaracer

https://www kaggle.com/code/jchen2 186/machine-learning-with-iris-dataset

# 3arpy3uth OMOINOTEKH

from sklearn.linear model import LogisticRegression

from sklearn import datasets

from sklearn.preprocessing import StandardScaler

# 3arpy3uTh JaHHBIE TOJBKO C ABYMS KJIacCaMU

............................... Omeem: iris = datasets.load iris()

features = iris.data[:100,:]

target = iris.target[:100]

# CtaHaapTU3UpOBaTh NMPU3HAKU

scaler= ... Omeem: StandardScaler()

features standardized = scaler.fit transform(features)

# Co3nath OOBEKT JIOTUCTUYECKOU perpeccuu

Omeem: logistic regression = LogisticRegression(random_state=0)
# HatpenupoBath MOJIeIb

......................................................

Omeem: model = logistic regression.fit(features standardized, target)

8. Tpebyercs HaTpeHUpOBaTH MOJENb, YTOOBI KIACCUPHUIIUPOBATH
HaOmoaeHus. Vcronb30BaTh OMOPHO-BEKTOPHBIN Kiaccudukarop (support vector
classifier, SVC), 4ToObl HaWTH THINEPIJIOCKOCTb, KOTOpas MaKCHUMH3UPYET
NPOMEXYTKH (3a30pbl) MEXIy KiaccamMu. BcTaBbTeé BMECTO MHOTOTOYHI
HeaocTarui koj. Jlaracer

https://www kaggle.com/code/jchen2 186/machine-learning-with-iris-dataset

# 3arpy3uth OMOINOTEKH

from sklearn.svm import LinearSVC

from sklearn import datasets

from sklearn.preprocessing import StandardScaler

import numpy as np

# 3arpy3uTh IaHHBIE BCETO C ABYMs KJIacCaMU M IByMs IpU3HAKaAMHU

iris = datasets.load _iris()

features = iris.data[:100,:2]

target = iris.target!:100]

# CTHagapTU3MpPOBATh MIPU3HAKU

scaler=.............oiiiinnl, Omeem: StandardScaler()

features standardized = scaler.fit transform(features)

# Co3naTh OMIOPHO-BEKTOPHBIN KIacCu(UKATOP

.................................... Omeem: svc = LinearSVC(C=1.0)

# HatpenupoBath MOJIeIb

........................ Otset: model = svc.fit(featuresstandardized, target)



https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset
https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset

9. JlaHbl TONBKO HEMPEPBIBHBIC MPU3HAKU, M TPeOYyeTCs HATPEHHUPOBATh
HauBHBIK  OaifecoB  kimaccudukarop. Mcmomp3oBaTh HauBHBEIN — OaliecoB
kimaccudukaTop (GaussianNB) B 6ubiamoreke scikit-leam

BcraBeTe BMECTO MHOrOTOYMM HeAOCTarOIUM Ko, [latacer

https://www kaggle.com/code/jchen2 186/machine-learning-with-iris-dataset

# 3arpy3uth OHOINOTEKH

from sklearn import datasets

from sklearn.naive bayes import GaussianNB

# 3arpy3uTh JaHHbIC

................................. Omeem. iris = datasets.load iris()

features = iris.data

target = iris.target

# Co3naTh 00BEKT rayccoBa HauBHOTO balieca

................................ Omeem: classifer = GaussianNBO

# HatpeHnupoBath MOJIEIb

.............................. Omeem: model = classifer.fit(features, target)

10. Tpebyercs crpynmmpoBath HaOmOAeHWS B k rpynm. Mcmoib3oBath
KJIacTepuzanuo MeToaoM k cpeanux (KMeans). BcraBpTe BMECTO MHOTOTOUMIA
HeaocTarmi koj. Jlaracer

https://www.kaggle.com/code/jchen2 1 86/machine-learning-with-iris-dataset

# 3arpy3uth OMOJIUOTEKH

from sklearn import datasets

from sklearn.preprocessing import StandardScaler

from sklearn.cluster import ............. Omeem.: KMeans

# 3arpy3uTh JaHHbIC

iris = datasets.load iris()

features = iris.data

# CranmapTu3upoBaTh MPU3HAKU

scaler = StandardScaler()

features std = scaler.fit transform(features)

# CoznaTth 00BEKT k cpemHux

.........................................

Omeem:

cluster = KMeans(n_clusters=3, random_state=0, n_jobs=-I)

# HatpenupoBaTh MOIEIIb

Omeem:

model = cluster.fit(features std)

7.2.4 IlpumepHbIid epevyeHb BONPOCOB /1JI51 MOATOTOBKHU K 3a4eTy

I.  OcHoBHblE  3aJa4yu  CHUCTEM  HCKYCCTBEHHOIO  HWHTEJLJIEKTA.
Knaccuduxkanus, knactepusanus, perpeccus.

2. Tunpl MammMHHOTO OOYYEHHWsI: C YUUTENeM, 0€3 YUUTeNs, ¢ YaCTUIHBIM
MIPUBJICUCHUEM YUUTENSI, 00yUeHNE C TIOIKPETUICHUEM.

3. Kimaccudukanus Ha npumepe anroputma k-ommxaitmmx coceneit (KNN).


https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset
https://www.kaggle.com/code/jchen2186/machine-learning-with-iris-dataset

4. MeTpukH OLIEHKH Ki1acCu(UKalUK: MoJiHOTa, TouHocTh, F1, ROC, AUC.

5. BanmunanmonHas 1 TectoBasi BeIOOpKa. Kpocc-Banmarusi.

6. PaboTa c kaTeropuaJbHBIMU ITPU3HAKAMHU.

7. Perpeccus. Merpuku onierku perpeccun: MSE, MAE, R2 - koadpurment
J€TepMUHALINY.

8. JIunelinas perpeccusi, NIOJMHOMHAJIbHASL PETPECCHSL.

9. Ilepeobyuenue u perymnspusaus, rpeduneBas perpeccusi, LASSO, Elastic
Net.

10. Jluneiinble Monenu s kiaccudukanuu. [lepuentpoH, Joructudeckas
perpeccusi, NOJHOCBA3HbIE HEHPOHHBIE CETH, CTOXAaCTUYECKUM TPaJIMeHTHBIN CITYCK
1 00paTHOE pacrpoCTpaHEHUE IPaTUEHTA.

11. Perynspusanus TMHEHHBIX MOJINICH KiacCU(PUKAIIMUY.

12. Knacrepuzamus. k-means, k-means++, DBSCAN, ariomepatuBHas
KJactepu3zanus. MeTpUKU OLEHKHU KJIaCTepU3alIUH.

13. Anroputmbl, OCHOBAaHHbIE Ha MPUMEHEHUU PEIIAIOIIUX JIEPEBHEB.
Kpurtepuu paznenenus y3na: "HOOPMAITMOHHBINA BRIUTPHII, KpuTepuid JIKUHM.

14. AHcaMmOnu pemalImX IEepPEBbEB: CIy4YallHBIA JieC, TPaJUCHTHBIN
OyCTHHT.

15. Meton onopubix BekTopoB. [Ipsmast u oOpaTHas 3agada. OnpenencHue
ONIOPHBIX BEKTOPOB. S NEPHBIN TPIOK.

16. HauBHbIl OaliecOBCKU Ki1acCU(DUKATOP.

17. EM-anroputm Ha NpUMEPE CMECHU TayCCHUaH.

18. MeTtojbl 6e3rpaueHTHOM ONTUMM3AIMK: CIy4YaHbIi mouck, hill climb,
OT)KUT, TeHETUYECKUM alITOPUTM.

19. Heitponnbie cetu. @yHKIMU OMIMOKH HEHPOHHBIX CETEH U 00yUEHHE C
MOMOIIbIO 0OPATHOTO pacnpocTpaHeHus rpaauenTa. [lonstiue 63T4a v 3MoXH.

20. Cseprounsie HelpoHHbIe ceTH. Omepanuu CBEPTOK, max-pooling.
[TonynspHbie apXHUTEKTYphl CBEpTOUHBIX HeWpoHHBIX cerel: AlexNet, VGG,
Inception (GooglLeNet), ResNet.

21. Tpancdheprnoe odyuenue. O6paboTka TeKCTOB. PaboTa ¢ €CTeCTBEHHBIM
SI3IKOM C TOMOIIBIO HEUPOHHBIX CE€TeN. BEKTOpHBIE MpeACTaBICHUS ISl TEKCTA!
word2vec, skipgram, CBOW, fasttext.

22. Pexyppentnsbie Heliponnsie ceti, LSTM, GRU. Tpauncdopmepst, BERT,
GPT.

23. [lonsiTUs areHTa, cpefibl, COCTOSHUS, IEUCTBUIM U Harpabl.

24. ®dyuknusa nenHoctu coctosiHug (Value function) u dyHKIusa kayectna
nevicteus (Q- funtion).

25. OntuMuzanusi CTpaTerud C MOMOIIbI0 MaKCHUMU3alUU (QYHKIUN
LEHHOCTH U KadecTBa. Q-o0yueHue.

26. 'mybokoe obyuenue ¢ mogkperieHuemM. Deep Q-Networks, Actor-critic.
Ins yposus skcnepthbiii: REINFORCE, A2C, PPO, DDPG.

7.2.5 IllpumepHbIii IepeveHb 3aJaHUI 11l MOATOTOBKH K 3K3aMeHy
He mpexycMoTpeHO ydeOHBIM TUTAaHOM



7.2.6. MeToauka BbICTABJIEHHSI OLEHKH TIPM  NPOBEACHUU
NMPOMEKYTOYHOM ATTeCTAlNH

DK3aMeH MPOBOAUTCS IO TECT-OMIeTaM, KaXKIbIi U3 KOTOPHIX comepkuT 10
BOIIPOCOB U 3aj1a4y. Kax1plii paBUJIbHBIA OTBET HA BOIIPOC B TECTE OLCHUBACTCS
1 6amnom, 3amava orieHuBaercs B 10 6aymoB (5 6ayioB BEpHOE penieHue 1 S 6amios
3a BEpHBIN OTBET). MakCUMaIbHOE KOJUYECTBO HAOpaHHBIX OayuioB — 20).

1. Ouenka «HeynoBieTBOPUTENBHO» CTAaBUTCS B CJIydae, €CIU CTYJICHT
HaOpasi MeHee 6 6aIoB.

2. OueHka «Y 10BJIETBOPUTENBHOY» CTABUTCS B CIIy4ae, €CIU CTYASHT HaOpa
ot 6 10 10 GamioB

3. OneHka «Xopolo» CTaBUTCS B CiIydae, €Ciu CTyIeHT Ha0pai oT 11 1o 15
OaILIoB.

4. Onenka «OTIUYHO» CTaBUTCSA, €CIIU CTYIeHT HaOpas ot 16 1o 20 GasnsioB)

7.2.7 IlaciopT O1lIEHOYHBIX MATEPHAJIOB

KonTponupyemsie Kon
. | HamMeHOBaHmMe OIIEHOYHOTO
Ne /i pasnensl (TeMbl) KOHTPOJIUPYEMOM cpejicTBa
JICITUTLIAHBI KOMIIETCHITHH
1 BBenenue B IIK-4.6, I1IK-4.7 TecT, 3ammTa 1a00paTOPHBIX
VCKYCCTBEHHBIN pabort
UHTEJJIEKT ¥ OCHOBHBIE
METOJII MAIITTHHOTO
0o0y4eHust 1t paboThI
C TaOJIMYHBIMH TaHHBIMH
2 Cuctembl rIy00KOTO [1K-4.6, IIK-4.7  |Tecr, 3anuTa 1a00paTOpHBIX
00yuyeHHs paboT, 3amuTa NpaKTHIECKUX
pabot
3 OO0yuenue [1K-4.6, I1K-4.7  |Tecr, 3amuTa 1a00paTOpHBIX
C MOJKPEIIEHuEM paboT, 3aIuTa IPaKTHYECKUX
pabot

7.3. MeToauvyecKkue MaTepuHaJbl, ONpeaeJAINNe MPOUeayPbI
OlleHUBAHUS 3HAHUI, YMEHHN i, HABBIKOB M (WJIN) ONBITA 1€ATEIbHOCTH

TectupoBaHue OCYIIECTBISETCS, JUOO TIPH TIOMOIIM KOMIIBIOTEPHOM
CHUCTEMbI TECTUPOBAHMS, JTUOO C HWCIIOJH30BAHWEM BBIAHHBIX TECT-33JaHUN Ha
OymaxkHom Hocutene. Bpems tectupoBanus 30 MmH. 3aTeM OCYIIECTBIISCTCS
MpPOBEpPKA TECTa HK3aMEHATOPOM U BBICTABJISIETCS OLIEHKA COTJIaCHO METOIUKH
BBICTABJICHUS OTICHKU MTPH MPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenue craHmapTHBIX 3aJad  OCYHIIECTBIACTCS, JIMOO TIPU TTOMOIIU
KOMITBIOTEPHOW CHCTEMBI TECTUPOBAHUS, JTMOO C MCIOJb30BAHUEM BBIIAHHBIX
3a7a4 Ha OyMakxHOM HocuTene. Bpewms pemenus 3amad 30 MuH. 3atem
OCYIIIECTBJISICTCS TPOBEpPKAa peEIIeHUs 3aJa4 AK3aMEHAaTOPOM M BBICTaBJISETCS
OIleHKa, COIVIaCHO METOJWKH BBICTaBJICHUS OIEHKH TpH  MPOBEICHUH
MIPOMEKYTOUHON aTTeCTAINH.

Pemienne mnpukiIagHbIX 3a7ad  OCYIIECTBISETCS, JUOO TIPU ITOMOIIU
KOMIBIOTEPHOM CHUCTEMBI TECTHPOBAHUS, JIMOO C HMCIIOJIb30BAHUEM BbBIJAHHBIX
3aad Ha OyMaXHOM Hocutene. Bpems pemenus 3amad 30 MmuH. 3arem
OCYILIECTBJISIETCS MPOBEpPKA pELICHUs 3aJad SK3aMEHAaTOPOM U BBICTABISAETCS




OLIEHKa, COIVIACHO METOJAWKH BBICTaBJICHUS OLEHKM MNpU  IPOBEICHUU
MIPOMEKYTOUYHOU ATTECTALUU.

8 YYUEBHO METOANYECKOE U HTH®OPMAIIMUOHHOE
OBECIHNEYEHUE JUCIHUIIJIMHBI)
8.1 Ilepeyenb yueOHOIl JUTEpaTypbl, HEOOXOAUMOM /IJ OCBOCHUSA
AUCHUIIMHBI
OcHognas iumepamypa
1. IInaronoB, A. B. MamunHoe oO0yueHue: yuyebHoe mocooue ajis By30B /

A. B. IInatonoB. — Mocksa: MUznarensctBo IOpaiit, 2023. — 85 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-15561-7. — TekcT: »JEKTpOHHBIA //
O6pazoBatenbHas matdopma Opaiit [caitT]. — URL:

https://urait.ru/bcode/520544

2. Carromn, P. C. O6yuenue ¢ noakperuiearem: Beenenue / P. C. Carron, .
Jx. bapto; nepeBog A. A. Cnunkuna. — 2-e uzn. — Mocksa: JIMK Ilpecc, 2020.
— 552 ¢. — ISBN 978-5-97060-097-9. — Tekct: anextponnsiii // [udposoit
o0OpasoBaTenbHbII pecypc IPR SMART: [caliT]. — URL:
https://www.iprbookshop.ru/125182.html

3. bapckwii, A. b. BBenenue B HelipoHHBIE ceTr: yueOHOe mocooue / A. b.
bapckuit. — 3-e wu3n. — MockBa, CaparoB: HWHTepHET-YHUBEPCUTET
Nudopmarmonnsix Texnonorut (MHTYUT), At ITu Ap Menua, 2020. — 357 c.
— ISBN 978-5-4497-0309-5. — Tekct: osnektponnbii //  Iludposoit
00pa3oBaTeIbHbBIN pecypce IPR SMART: [caitT]. — URL:
https://www.iprbookshop.ru/89426.html.

Hononnumenvhas numepamypa

4. BoponoB, M. B. Cucrembl HCKYCCTBEHHOTO HHTEIUICKTAa: YYECOHUK M
npakTuKyMm 1iist By30B / M. B. Boponos, B. . [lumenos, . A. He6aeB. — MockBa:
M3narenscTBo FOpaiit, 2023. — 256 ¢. — (Bricmee oopa3zoBanue). — ISBN 978-
5-534-14916-6. — Texcrt: anextponHblii // ObpazoBarenbHas miatdopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/519916

5. Jlonma, A. Anroputmbpl o0ydeHHs ¢ MOAKpervieHneM Ha Python / A.
Jlonua; nepeBoxg A. A. Cnunkud. — Mocksa: JIMK IIpecc, 2020. — 286 ¢. —
ISBN  978-5-97060-855-5. —  Tekct: onektponnbii //  Ludposoii
00pa3oBaTeIbHbBIN pecypc IPR SMART: [caitT]. — URL:
https://www.iprbookshop.ru/126211.html

6. ®epauti, J. [1labioHbI ¥ NTpakTHKA r1yO0Koro o0yueHus / 3. OepauTi
; mepeBox A. B. JlorynoBa. — Mocksa : JIMK IlIpecc, 2022. — 538 ¢. — ISBN
978-5-93700-113-9. — Texkct: anexkrponHbiii // udpoBoit 0O6pa3zoBaTebHBIM
pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/125193.html

7. 10., (X. ) Ob6yuenue ¢ noakpermieHueM Ha PyTorch: coopHuk perenton /
JIro (X.) 1O.; nmepeBon A. A. Cnunkun. — Mocksa: JIMK Ilpecc, 2020. — 282 c.
— ISBN 978-5-97060-853-1. — Texcr: onekrponnsni // IudpoBoit
00pa3oBaTeIbHBIN pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/126247.html



https://urait.ru/bcode/520544
https://www.iprbookshop.ru/125182.html
https://www.iprbookshop.ru/89426.html
https://urait.ru/bcode/519916
https://www.iprbookshop.ru/126211.html
https://www.iprbookshop.ru/125193.html
https://www.iprbookshop.ru/126247.html

8.2 Ilepeuenb MHGPOPMANMOHHBIX TEXHOJIOTHI, MCHOJb3yeMbIX MPH
OCYLIECTBJICHMH 00pa30BaTeJbHOI0 Npouecca Mmoo JAUCHUIIMHE, BKJIIOYasi
nepeYyeHb  JIMUEH3MOHHOI0 NPOrpaMMHOro  olecrme4eHHsl, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKANUOHHOH ceTU «HTepHeT», COBpeMEeHHbIX
NnpoecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1.0pen Machine Learning Course ( https://mlcourse.ai)

2.BBegenne B MmammHHOe oOyueHue ot «Bioinformatic Institutey
(https://stepik.org/course/4852/promo)

3.Cnenuanuzauusa MammHHOe O0O0ydyeHHe M aHaiuu3 JaHHBIX  OT
«MOCKOBCKUH (PUBUKO-TEXHUYECKUM HHCTUTYT»

(https://ru.coursera.org/specializations/machine-learning-data-analysis)

4Ilnatdhopma nig TpoBeJeHUS CcOpeBHOBaHMM 1o Data Science
(https://www .kaggle.com).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMAS OJIsA
OCYUIECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOLECCA
Aymatopur ¢ MYJBTUMEAWHHBIMH  CPEICTBAMH,  CpPEACTBAMH
3BYKOBOCIPOHM3BEJICHUS U UMEIONTHE BBIXOJ B ceTh «HTepHeT». [Tomemenus mist
MPOBENCHUS] AyJUTOPHBIX 3aHIATHH, OOOpYyJOBaHHBIE Y4YeOHOW MeOEeIbIo.
KoMIbIoTEepHBIH KIIACC € KOMIUIEKCOM IPOTPAMMHBIX CPEICTB, TO3BOJISIONINX
KaXJIOMy CTYJIEHTY pa3paldaThiBaTh MPOrPAMMHbBIC peaTU3aIlMi MPAKTUYCCKUX
3a]1a4 B XO/I¢ BBIIMOJIHEHUS JTA0OPAaTOPHBIX padoT

10. METOANYECKHUE YKA3ZAHUA IS OBYYAIOIIIUXCH ITO
OCBOEHUIO JIMCHUAIIJIMHBI MOAYJIA)

ITo pucunmmHe «CuUCTEMBI HCKYCCTBEHHOTO HHTEJIEKTa» YHUTAIOTCS
JICKIIUH, TIPOBOJIATCS MPAKTHUECKHUE 3aHATHS U TaOOpaTOpHBIE pabOTHI.

OcHOBOI M3y4eHUS AUCHUUIUIMHBI SBJSIIOTCS JIGKIMHU, Ha KOTOPBIX
U3JIaraloTcs Hanbosee CyIeCTBEeHHBIC U TPYIHBIE BOIIPOCHI, & TAKIKE BOMPOCHI, HE
HAIIeIIINe OTPAKEHUS B YICOHOU JTUTEpaTypeE.

[IpakTrueckue 3aHATHS HANpPABJICHBI HA MPUOOPETEHUE MPAKTUUECKUX
HaBBIKOB MPOTPaMMHO-aJTOPUTMUYECKOIO OCBOCHHSI MaTepuana. 3aHATHS
MPOBOASTCS IyTEM PEUICHUS] KOHKPETHBIX 3aJ1a4 B ayJJUTOPUH.

JIaGopaTopHbie pabOThI BBIMOJIHSAIOTCS Ha JaOOPATOPHOM O0OPYJOBaHUU B
COOTBETCTBUM C METOJUKAMH, IPUBEJICHHBIMHU B YKa3aHUSX K BBITTOJIHEHUIO pa0oT.

By yueOHbIX 3aHATHIA J1esTeIbHOCTh CTYJIEHTa

Jlexius Hanucanue KOHCIICKTa  JICKIIUM: KpaTkKo, CXEMaTU4HO,
MOCJIeIOBATEIbHO (DUKCUPOBATh OCHOBHBIC IOJIOXKEHUS, BBIBO/IBI,
(bopMyIUPOBKH, 0OOOIICHHS; TOMEYATh BaYKHBIC MBICIH, BBIEISThH
KJIFOYEBBIE CJIOBa, TE€PMHUHBI. [IpoBepka TEPMHUHOB, MOHATHI C
MOMOLIBIO  JHUUKIONEINWW,  CIOBapel,  CIPAaBOYHUKOB  C
BBITIMCHIBAHWEM TOJIKOBAaHUW B TeTpajab. OOO3HAUYCHHE BOIIPOCOB,
TEPMUHOB, Marepuana, KOTOpbIE BBI3BIBAIOT TPYIAHOCTH, IMOUCK
OTBETOB B PEKOMEHyeMOM uTepaType. Eciu caMocTosTeNnbHO He
ynaeTcs pa3o0parbesi B MaTepuae, Heo0XoumMo chopMyInpoBaTh



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-analysis
https://www.kaggle.com/

BOIIPOC U 3aJ1aTh NMPETIOAAaBATCIIIO Ha JICKIITUU UJIKX HA MPAKTHYICCKOM
3aHATHUU.

[IpakTueckoe
3aHATHE

KoHcrniekTupoBanne pekoOMEHAyeMbIX MCTOYHHKOB. Paborta c
KOHCIIEKTOM JICKIIUH, TIOATOTOBKA OTBETOB K KOHTPOJBHBIM
BOIIPOCAM, IPOCMOTP pEeKOMEeH1yeMOit JTUTEpaTypHI.
[IpocnymmBanue ayaumo- W BHUJEO3alUCEd MO 3aJaHHOM TeMe,
BBINOJIHEHUE PACYETHO-TpAUUECKUX 3aJaHH, pelIeHue 3a1ad 1o
AITOPUTMY.

JlaGoparopHas paboTa

JlaGopaTtopHble pabOTHl MO3BOJSAIOT HAYYUTHCS MPUMEHSTH
TEOPETHYECKHE 3HAHWSA, MOJYYCHHBIC HA JICKIUH IPU pPEIICHUN
KOHKPETHBIX 3amad. UtoObl Hambosiee panvoHAIBHO M IOJHO
UCTIONIb30BATh BCE BOZMOKHOCTH JIA0OPATOPHBIX VISl TIOATOTOBKH K
HUM  HeoOXoauMo:  ClieyeT  pa3oOpaTh  JIGKIUIO 10
COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOUIMM
paszzaenoM yueOHHKa, IpopaboTaTh JOMOIHUTENbHYIO JUTEPATYPY U
WCTOYHHKH, PEIINTH 3aJaudl W BBINOJHHUTH JIpyrue HMHCbMCHHBIC
3aJaHMsL.

CamocrosrenbHas pabora

CamocrosiTenbHas paboTa CTYICHTOB CIIOCOOCTBYET TIITyOOKOMY
YCBOEHHMsI  y4eOHOro Marepuana M pa3BUTHIO  HABBIKOB
camooOpa3zoBanus. CamocTosTenbHass paboTa  mpeamnosaraer
CJIEAYIOLINE COCTaBIISIOILHE!

- pabora Cc TEKCTaMHu: Y4YeOHHKaMH, CIIPAaBOYHHKAMH,
JIOTIOJIHUTEIBHOM JINTEPAaTypol, a TakkKe MpopaboTKa KOHCIEKTOB
JICKITNH;

- BBITNIOJIHEHHUE JIOMAIIHUX 3a/laHUI U pacyeToB;

- paboTa Ha/l TEMaMu JJIs1 CAMOCTOSITEIBbHOTO H3YUCHHUS;

- yuyacTue B paboTe CTYAEHYECKMX Hay4dHbIX KOH(EpEHIHH,
OJTUMITHA/;

- IOATOTOBKA K NPOMEXKYTOYHOH aTTECTALUH.

IToaroroBka k
MIPOMEKYTOUHOMN
aTTecTalluu

I'otoButThCSH K IIPOMEKYTOUYHON arrecranuu ciaenyer
CUCTEeMAaTUYEeCKH, B TEYEHHEe BCero cemecTpa. VHTeHcuBHas
NOJArOTOBKA JI0JKHA HayaThCsl HE MO3HEE, YEM 3a MECSL-II0ITOpa
JI0 IPOMEXKYTOUHOI arTecTanuu. J[aHHbIe Tepel 3a4eTOM TP JTHS
sbdekTuBHEe BCErO0  HCIOJB30BATh Uil  MOBTOPEHUS U
CHCTeMaTH3alli MaTepHraa.




JIMCT PETUCTPALIUU U3MEHEHUIA

/o

[IepeyeHb BHOCUMBIX U3MEHEHUM

JlaTta BHECEHUS
W3MEHCHU U

IToamuce
3aBEAYIONIETO
Kadeapou,
OTBETCTBEHHOMU 3a
peaym3zanmio OITOIT




