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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Lenv W3y4eHUs NUCIMILIMHBI «MaliMHHOE OOYYCHHS» 3aKIII0YaeTCs B O3HAKOMJICHHU C
0a30BBIMHU MMOHATUSMU U aITOPUTMaMU MAITUHHOTO 00yueHus. PaccmaTpuBarOTCst 0COOCHHOCTH MX
NPUMEHEHUS K CHCTEeMaM TEXHHYECKOro 3peHHsl JUIsi obOecreueHus pabdoTOCIOCOOHOCTH U
0C30MMaCHOCTH MEXaTPOHHBIX CHCTEM, a TaK)Ke arOPUTMBI KJIIACCHYECKOTO0 MAITMHHOTO O0yYCHUS,
o0ydeHHsI C TOAKpEIUICHHEeM, aHCaMOJIEBbIE METOMABI, a TaKKe apXUTEKTypa, pa3paboTka u
UCTIOJIb30BaHUE HEHPOHHBIX CETEH ISl PEIICHUS] TEXHOJIOTMYESCKHX 3a/1a4.

3aoauu uzyuenus OUCYUNIUHbLL.

e (O3HaKOMIICHHUE C PA3IUIHBIMU KJIACCAMH aJITOPUTMOB MAIIMHHOTO O0YUYCHHUS;

o [lomydyeHwus MPaKTUIECKOTO HABBIKA TPOTPAMMHUPOBAHUS ITUX AJTOPUTMOB;

e (O3HakoOMIIEHHWE C TPUMEpPaMH HCIIOJIb30BAHHUS METOJOB MAIIMHHOTO OOy4YeHHUs B
pealbHBIX TEXHOJIOTHYECKUX 3a7auax.

OOyuenue no nuctuiuimHe «MamuHHOe oOydyeHHe» HampaBlIeHO Ha (OPMHPOBAHUE Y
00y4aroImuXxcs CAeAyOMUX KOMIIETEHIUI:

Kox n nHaumenoBanue
KOMIIEeTeHIINIi

NHankaTopbl 10CTHKEHUS
KOMIIeTEHIINH

HauMmenoBanue nmoxasareJis
OLICHNBAHUSA

OIIK-4. Cnocoben
UCIIOJIb30BaTh COBPEMEHHBIE
uH(GOPMaIIMOHHBIC
TCXHOJIOTUU U HpOFpaMMHI)IC
CpEeCTBA IPU MOJICTUPOBAHUHI
TEXHOJIOTHYECKUX MPOIIECCOB

HNOIIK-4.1. [Tonumaer
METObl MATEMATHYECKOTO
MOJEIMPOBAHUS
TEXHOJIOTUYECKHUX MPOLIECCOB
Y TIOPSIIOK UCTIOIb30BAHMS
CTaHJAPTHOTO U
CHELUATU3UPOBAHHOTO
MIPOTPAaMMHOTO 00ECTICUCHHS;
HOIIK-4.2. Ucnons3yeT
COBPEMEHHBIE MPOTPAMMHBIE
CpeIICTBA MPU MOJICTUPOBAHUU
TEXHOJIOIMYECKHUX IPOIECCOB;
HOIIK-4.3. Pa3pabaTbeiBaer
MaTeMaTHYeCKHE MOJIETN
TEXHOJIOTHYECKHUX MPOIIECCOB
C MCIIOJIb30BaHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHH, CTAaHAapTHOTO U
CHEeHAIN3UPOBAHHOTO
MIPOrPaMMHOTO 00ECTICUEHUSI.

3HaTh:

OCHOBBI QITOPUTMHU3ALINH,
SI3BIKHA TIPOTPAMMUPOBAHUS
BBICOKOTO YPOBHSI.

Ymersn:

Hcrnonp3o0BaTh HMEIONINECS
MPOrPaMMHBIE MAKETHI U
pa3pabaThIBaTh HOBOE
porpaMMHOE OOecrieueHue,
HeoOxoIuMoe 115t 00paboTKH
UH(OPMAIIUU U YIIPABICHUS B
MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX
cucremMax.

Baaners:

HaBbikamMu npuMeHeHust
COBPEMEHHBIX MPOTPAMMHBIX
CPE/ICTB U SI3bIKOB
IPOTPAaMMHUPOBAHUS BBICOKOTO
YPOBHSA

OIIK-11. CnocoGen
OpPTaHU30BBIBATH PA3pPaOOTKY
1 MPUMEHCHUC aJITOPUTMOB U
COBPEMEHHBIX ITU(PPOBHIX
POTPaMMHBIX METOJIOB
pacueToB W MPOCKTHPOBAHHUS
OTIENbHBIX YCTPOUCTB H
NoACHUCTEM MCXATPOHHBIX U
POOOTOTEXHUUYECKHX CUCTEM C
HUCIIOJIB30BAHHUEM

HOIIK-11.1. ITorumaet
METO/IbI U TPOTPAMMHEIE
CpEeJICTBA TIPOCKTUPOBAHUS
YCTPOMCTB U MOJICUCTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX CUCTEM;
HOIIK-11.2. ITpumensier
MIPOTPAMMHBIN
WHCTPYMEHTapHiil pa3paboTKu
TEXHUYECKOTO U

3HaTh:

MeTo1bI TOCTPOESHUS
AJIrOPUTMOB, OCHOBBI BEICIIIEN
MaTEMaTHKH U
MaTeMaTHYeCKON CTAaTUCTUKH.
YMmernb:

Pa3pabartreiBath
HWHTCIIICKTYAJIbHBIC MOACIIN U
AITOPUTMBI YIIPaBICHUS IS
MCXAaTPOHHBIX U




CTaHapPTHBIX
VCIIOJITHUTEIIBHBIX U
YIPABJISIOIUX YCTPOUCTB,
CPEIICTB aBTOMATHKH,
WM3MEPUTEIBHON U
BBIYHCJIUTEIBbHON TEXHUKHU B
COOTBETCTBUU C TEXHUUECKUM
3aJaHueM, pa3pabaThiBaTh
(G POBbIE ATOPUTMBI U
IIPOrpaMMBbI YIIPABJICHUS
POOOTOTEXHUUECKUX CUCTEM

MIPOrpaMMHOTO 00€eCTICUeHUS
MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX CUCTEM;
NOIIK-11.3. Opranusyer
pa3paboTKy aJIrOPUTMOB
pacueToB U IPOEKTUPOBAHUS
OTJIEJIBbHBIX YCTPOWCTB U
MIOJICUCTEM MEXATPOHHBIX U
POOOTOTEXHUUYECKUX CUCTEM C
HCII0JIb30BAHUEM
CTaH/IapTHBIX
UCIIOJIHUTENIBHBIX U
YIIPaBJIAIOIINX YCTPOUCTB,
CPEJCTB aBTOMATUKH,
U3MEPUTEIIBHON U
BBIYHUCIIUTEIbHON TEXHUKU

POOOTOTEXHUUECKUX CUCTEM
OCHOBBIBASICH Ha
IKCTIEPUMEHTAIBHBIX
pPacUYETHBIX JaHHBIX.
Baangers:

HaBpikamu npumMeHeHus
KJIACCHYECKHX METOJIOB
MaTeMaTHYeCKOM CTaTUCTUKU
W/WIH aJTOPUTMOB
UCKYCCTBEHHOI'O MHTEIJICKTa
JUTSL IPOCKTHPOBAHUS
HU(PPOBBIX CUCTEM.

OIIK-13. Cnocoben
UCTIOJIb30BaTh OCHOBHBIC
MOJIO’KEHUSI, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX HAYK U
MaTEMaTHKH TPU
(dbopMUPOBAHUU MOJIEICH U
METOJIOB MICCIICOBAHUS
MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM

NOIIK-13.1. ITonumaet
METO/1bl IOCTPOECHUS
MaTeMaTHYeCKUX MOJIee
JTUHAMUYECKUX SIBIICHUM U
CIIy4aiHBIX MTPOLIECCOB, a
TaK)K€ KOHCTPYKTHUBHbBIC U
AKCIUTyaTallMOHHbIE
0COOEHHOCTH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM;
NOIIK-13.2. [Ipumensier
METO/]IbI pa3paboTKu
MAaTEMaTHYECKUX MOJENEN
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM
Ha OCHOBE (opMabHOU
JIOTHKH, MaTeMaTHUEeCKOI
CTaTUCTUKU U
HCKYCCTBEHHOTO MHTEIIEKTA,
B TOM YHCJI€ HEUPOHHBIX
ceTei;

HOIIK-13.3. Ucnons3yet
3aKOHBI U METO/IbI
€CTECTBEHHBIX HAYK H
MaTeMaTHKH TpU
(dbopMupoBaHUU MOJIETEH
MEXaTPOHHBIX U
POOOTOTEXHUUECKHX CHCTEM

3HaTh:

Merozasl OCTPOEHUS
MaTeMaTHYECKUX MOJiesen
JTUHAMHUYECKHUX SBICHUH U
CIIy4aiHbIX [IPOLIECCOB.
YmMmerb:

Pa3pabarreiBath
MaTeMaTHYECKHE MOJICTN
MEXaTPOHHBIX U
pPOOOTOTEXHUUECKUX CUCTEM C
MPUMEHEHUEM METOJIOB
(dbopMaTbHOMN JIOTHKH,
MaTeMaTHYeCKON CTaTUCTUKU
U UICKYyCCTBEHHOTO
UHTEIJIEKTa, B TOM YHCIe
HEUPOHHBIX CETEH.
Baanern:

HaBbikamu ucnonb3oBaHust
CTaTHCTUYECKUX METOJ/IOB B
npolecce pa3padoTKu
AITOPUTMOB IPOTPAMMHOTO
obecrieyeHus.

2 MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

JucuunnuHa OTHOCUTCS K oOsi3arenbHOM vactu Onoka bl «ductumiuasl (MOZYITH)».
JlicuuruinHa HEMoCpeICTBEHHO CBsI3aHa CO CIEAYIOUMMHU JUCHUIUIMHAMK U ipaktukamu OOIT:
WHTennekTyanbHble CHCTEMBI YIIPaBIICHHS,
MeTo1b1 ¥ aNTOPUTMBI 00PaOOTKU N300paKEHHIA;

[IporpammupoBanue Ha Python;




[IporpamMupoBaHue Ha A3bIKE BBICOKOTO YPOBHS;

HpOI/ISBO,Z[CTBCHHaH IMpaKTHUKa (HpOGKTHO'TGXHOJ’IOFI/I‘IGCKaH);

CoBpeMeHHbIE METOIbI TEOPUH YIIPABIICHUS;

ynpaBHCHI/IC MNPOMBINIJICHHBIMH MCXATPOHHBIMU CUCTCMAMH.

3 CTpyKTypa M cofep:KaHHe TN CHUILTHHBI

OO61mas TpyA0€MKOCTh JUCHHUIUIMHBI COCTaBISAET 6 3a4eTHbIE eMHUIBI (216 yacos).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne Cemectp
n/ Bua y4eOHoii padoThI Kommecro
y p 4acoB 3
n
1 AyAUTOPHBIE 3aHATHS 72 72
B ToMm unce:
1.1 | Jlekuun 36 36
1.2 | CemuHapcKue/MPaKTUICCKUE 3aHITHS 36 36
2 CamocTosiTejibHasi paboTa 144 144
B ToMm uncie:
2.1 | IlonroroBka OTY4ETOB MO MPAKTUIECKUM pabOTaM 68 68
2.2 | PaboTta ¢ KOHCTIEKTOM JICKITUI 40 40
2.3 | IloarotoBka K SK3aMeHY 36 36
3 IIpomexyTOUHAST ATTECTALHSA
3auet/mud.3a4uer/IKk3aMeH DK3aMEH
Hroro 216 216
3.2 TeMaTH4eCKHUii MJIAH U3YYeHHU S T CHUTLTNHBI
TpynoemMKocTh, 4Yac
AyauTopHasi padora =
zg |8 |32
Ne Pa3nenbl/TeMbl o - s 2 w| Eow | 2 % g g
n/n JUCHUILIMHbI @ = 2, § = ° E g o g S
= & S ® =3 = o [~
o EEZ 2| E| o &
= E xS o3 g5 = S
= = 9 @ 8 9 s
0 aQ < = =
(OR=! = = @)
Pasnen 1. BBenenne. Pabora ¢
1 A A 58 8 10 40
JTAHHBIMHU
Tema 1. O630p 3a7au, pemaeMbIx
METOIOM MAITHHHOTO OOy4YeHUSI.
1.1 2 2 10
Knaccudukanus anroputMos
MaIIMHHOTO O0yUYeHus
Tewma 2. O030p OCHOBHBIX OHOTUOTEK
1.2 | s3pika Python nnst anroputmoB 2 2 10
KJIACCMYECKOT0 MAIIMHHOTO O0yUYeHUs
Tema 3. [ToaroroBka JaHHBIX, UMIIOPT
1.3 | Da”HHBIX U ClIEHUAILHBIE OMOJIMOTEKU 2 4 10
Python




1.4

Tema 4. ®opMupoBaHUe TECTOBOU U
oOyyaroiei BHIOOPOK JJIs
TEXHOJIOTMYECKOH 3a1aun

10

Pa3gen 2. AHcaMOJIeBbIe METObI.

42

26

2.1

Tema 1. berrunr, Crekusr, byctunr

14

2.2

Tema 2. OOy4deHue ¢ MOAKPEILUICHUEM

12

Pa3znen 3. HeiiponHnble ceTn

116

78

3.1

Tema 1. BBenenue B HEpOHHBIE CETH.
OcHOBHBIE TOHATHUSA, KJIaCCU(PUKAIINHY,
APXUTEKTYPhI

10

3.2

Tema 2. OnHOCTIONHBIE HEUPOHHBIE
cetH. JImHeliHas 1 HeNMUHEHHAS
knaccupukanus. O0ydeHue ¢
MOMOIIIO TipaBmiia Xeb0a.

10

3.3

Tema 3. MHOTrOCIOHHEIE
MEepUENTPOHBI: BBEJICHUE B
MHOT'OCJIOMHBIE HEHPOHHBIE CETH,
00paTHOE pacpOCTPAHEHHUE OITHOKH.

10

3.4

Tema 4. ApXUTEKTYpbl HEHPOHHBIX
CeTel: CBEPTOYHbIC HEMPOHHBIE CETH
(CNN) u pexyppeHTHbIE HEUPOHHBIE
cetu (RNN)

18

3.5

Tema 5. [IpoGiiema nmepeoOyueHus u
METOJIbI PETYJISIPU3ANNN. ATalITUBHEIC
MeTOJIbI onTuMu3auu: Adam,
RMSProp u npyrue.

10

3.6

Tema 6. [IpoBUHYTBIE APXUTEKTYPBHI:
riryOOKHe HEHPOHHBIE CeTH: UX
NPEUMYIIECTBA U CIIOKHOCTH;
TeHEPATHUBHBIC COCTA3aTEIbHBIE CETH
(GAN) aJsig reHepaliil KOHTEHTA.

10

3.7

Tema 7. DTUUECKUE U COLIUAJILHBIE
ACTIEKTHI: STUYECKHE BOIIPOCHI B
UCTIONIb30BAaHUU HEUPOHHBIX CETEH,
aBTOMATH3AIlMs M 3aMeIleHUe pabounx
MIPOIIECCOB, BIIUSHUE U
pacupoCTpaHEeHUE CMEIICHUH U
MPEAB3SATOCTH B JAHHBIX.

10

Hroro

216

36

36

144

3.3 CoaeprxaHue TMCUHIITHHBI

Pa3nea 1. Beenenune. Pabora ¢ naHHbIMHU
B osTOoM pasmene CTyIEeHTHI O3HAKOMATCS C METOJIaMH MAIIMHHOTO OOY4YeHUs M HX
npuiokeHussMu. OHM U3ydaT KJIacCU(PUKALIMIO alTOPUTMOB MAIIMHHOTO 00Yy4eHUs U MONMYT, Kakue
3aJjaul MOXKHO pelIaTh ¢ MX MOMOIIbI0. Takke OyJeT pacCMOTPEHO HMCMOJIb30BAaHHE OCHOBHBIX
oubmuotek s3pika Python pans kmaccuueckoro MammHHOTO o0ydeHus. CTyAeHTHl Haydarcs
MOJrOTaBINBaTh JaHHbIE, UMIIOPTUPOBATh UX M UCIOJIB30BATh CIEHUATU3UPOBAHHBIE OMOIHOTEKH.
OHM TaKxKe OBJIAJCIOT HAaBBIKAMU (POPMUPOBAHUS TECTOBBIX U 0OYYAIOUIMX BHIOOPOK JUIS PELICHUS
TEXHOJOTMYECKHX 3a/ad.




Pa3nen 2. AHcam0JieBbIe METOAbI

B aTOM pa3zgene cTyeHTHI YIUIyOsIT CBOM 3HAHUS B METOAAX MAlIMHHOTO OOY4YEHHUs, H3yUnB
aHcaMOJIeBbIe METOBI, & TAK)KE TaKHe CTPYKTYpPbI KaK OCTTHHT, CTEKHHT H OycTHHT. Tarke Oyzaer
paccMOTpeHO oOyuyeHue ¢ mnoakperaeHueM. CTyleHThl OCBOAT METObl, TO3BOJISIOIINE
KOM6I/IHI/Ip0BaTB npencxa3aHH$[ HCECKOJIBKUX MOI[CJIGI)’I JJIA y.]'Iy‘-IIHGHI/ISI 06HI€I\/'I HpOI/ISBOI[I/ITeJ'H)HOCTI/I.

Pa3zgea 3. HeiiponHble ceTn

B stom paszmene cryneHTbl OyayT M3ydaTh OCOOCHHOCTHM M CIIOCOOBI HCIIOJIb30BAaHUS
HEHUpOHHBIX ceTeil. OHM U3y4yaT OCHOBHBIEC MOHATHUS, KJIACCU(PUKALUU U Pa3IMYHBIE APXUTEKTYPbI
HelipoHHbIX cereil. [lomyuaT mpencrtaBieHue o paboTe OJHOCIOWHBIX HEHPOHHBIX CETeH, HX
CIIOCOOHOCTH K JIMHEHHOW M HeJNMHEHWHOW KiaccuuKaluu, a TakKe O MpHUHLUIE OOydeHHus C
noMomelo mpaBuiaa Xe06a. Ilo3nHee CTyAeHTH NepedAyT K H3YyUYEHUI0 MHOTOCIOMHBIX
NEPLENTPOHOB, OCBOUB METO]I 00paTHOTO pacrpocTpaHeHus omnOKu. OHU y3HAIOT, KaK CO3/1aBaTh
U 00yd4aTh CIIOXKHbIE HEHpPOHHBIE CETH Ul pasHbIX 3aj1ad. ByIyT paccMOTpeHbl apXUTEKTYpPhI
CBEPTOYHBIX HEUPOHHBIX CETEH /JIs aHAJIN3a U300paKeHUI U peKypPPEHTHBIX HEMPOHHBIX ceTel s
o0paboTku mocnenoBatenbHocTell. Takke CTYJeHThI U3ydaT MpobiaeMy nepeoOydeHus: U METO.bl
peryJsipu3alnu, O3HaKOMSTCS ¢ aJallTUBHBIMU METOAAMHM ONTHUMM3ALMH BECOB HEHPOHHBIX CETEH,
takumMu kak Adam u RMSProp. B 3akimounTtensHON 4acTH pasjenna CTYIASHTHI MO3HAKOMSTCS C
NPOJIBUHYTHIMH apXUTEKTypaMH HEHpPOHHBIX CETeH, BKJIIOUYas riIyOokue HelpoHHble ceTH. OHu
Yy3HAlOT O MPEUMYIIECTBAX M CIOXKHOCTSAX IIIyOOKHX CeTed, a Takke O TIeHepaTHBHBIX
coctaszarenbHblX ceTsX (GAN), kKoTopble MCHONB3YIOTCS AJI1 TeHepanuuu KoHTeHTa. Kpome Toro,
Oyzaer 00cyKIaThbCsl STUUECKUE U COLMANIbHBIE ACMIEKThI UCIIOJIb30BaHUs HEHPOHHBIX CeTeH, BKIIOYast
BOIIPOCHI ITUKH, ABTOMaTU3allMU U BO3/IEUCTBUS CMEIICHUN U IIPEB3SITOCTH B JAHHBIX.

3.4 TemaTnKa CEeMUHAPCKUX/MPAKTHYECKHUX H JIA0OOPATOPHBIX 3aHATHI

3.4.1 CeMuHapCKHe/MIPAKTUIECKUEC 3aHATHUS

Cemunap 1-2. BBenenue B MalliiHHOE 00Y4YeHHE U METOJIBI BEIOOPA
Cemunap 3-4. IloaroroBka 1aHHbIX U crienuanbHbie Python-Oubnuorexn
Cemunap 5-6. Anropurm Q-learning

Cemunap 7-8. @opmMupoBaHue BRIOOPOK IJIS 33Ja4H

Cemunap 9-10. Anropurm Random forest u anropurm Gradient boosting
Cemunap 11-12. OcHOBBI HEMPOHHBIX CETEH: MOHATUS U APXUTEKTYPHI
Cemunap 13-14. OnHOCIOMHBIC 1 MHOTOCJIOMHBIC HEHPOHHBIC CETH
Cemunap 15-16. Ceéprounsie Heiiponnsie cetr (CNN)

Cemunap 17-18. Pexyppentnsie Cetu (RNN)

3.4.2 JlabopaTopHbIe 3aHITHS
He npenycmoTpenst

3.5TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)

He npenycmorpensl



4 YyeOHO-MeTOaAMYECKOE H MH(OPMALTMOHHOE o0ecreyeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

He npegycmorpensl

4.2 OcHOBHAas1 JIUTEpPATypa

1. ®enopos, /. 1O0. IIporpammupoBanue Ha Python: yuebnoe nocodue ans By3os / [I. 1O.
®enopoB. — 6-¢ uzgd., nepepad. u gomn. — Mocksa: UznatensctBo Opaiit, 2026. — 187 c. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-19666-5. — Tekct: anekTponHsii // OOpa3oBaTenbHas
matdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/585806.

2. oporoB, M. B. Cucrembl HCKyCCTBEHHOTO MHTEJUICKTA: YUYSOHUK U MPAKTHUKYM ISl By30B
/ M. B. Boponos, B. U. Ilumenos, 1. A. HebaeB. — 2-e uzn., nepepad. u gon. — Mockaa:
WznatenberBo FOpaiit, 2026. — 268 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-17032-0. —
Texct: onexTpoHHblii //  OOpazoBarenbHas miaardopma IOpaiir  [caiit]. — URL:
https://urait.ru/bcode/588642.

3. CrankeBuy, JI. A. HHTemnekTyanabHbIe CHCTEMbI U TEXHOJOTHU: YYEOHUK U MPAKTUKYM
1utst By30B / JI. A. CtankeBud. — 2-¢ u3jl., mepepad. u gon. — Mocksa: M3natenberBo FOpaiit, 2026.
— 478 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-20363-9. — Tekct: 35eKTpOHHBIN //
O6pasoBarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/583592.

4.3 lonoJHUTE/IbHAS JJUTEpPaTypa

1. [TnatonoB, A. B. Mamunnoe oO0yuenue: yueoHoe mocooue it By3oB / A. B. IlnaToHoB.
— 2-e m31. — Mocksa: UznatenberBo FOpaiit, 2026. — 89 ¢. — (Bwiciiee ooOpazoBanue). — ISBN
978-5-534-20732-3. — Texcr: anekTpoHHbIit // OOpa3zoBarenbHas miaTdopma HOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/589132.

2. YepnuormeB, C. A. OcHOBBI mporpamMMupoBaHus Ha Python: yueOHMK myis cpemaHero

npodeccuonanbHoro oopazosanus / C. A. YepHsimes. — 2-e¢ u3n., nepepad. u gorn. — Mocksa:
NznarensctBo FOpaiit, 2026. — 349 c. — (IIpodeccrnonanpHoe oopazoanue). — ISBN 978-5-534-
17056-6. — Tekct: anekrponublii / OOpaszoBarenpHas mmiatrgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/588671.

3. Kpemep, H. III. MaremaTnueckasi CTAaTUCTHKA: Y4eOHUK U MPaKTUKyM a7s By3os / H. 1.
Kpemep. — 5-e u31. — Mocksa: U3natenscTBo IOpaiit, 2025. — 259 c. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-534-01654-3. — Texkct: anektpoHHbIi / OOpasoBarenpHas 1uatdopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/561039.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECypPChI

O0P MamunHoe o0yuenue — maructparypa (coct. JIucosckas T.A.)
https://online.mospolytech.ru/course/view.php?id=15585

4.5 JInuieH3M0OHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreuenue

1. Anaconda
2. Python
3. Microsoft-Office
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4. Microsoft-Windows
4.6 CoBpemeHHbIe MPo(eccHoOHATIbHbIE 0a3bl TaHHBIX U HMHGOPMALIMOHHBbIE
CleaBO'-IHbIe CHUCTEMBI

1. Hayunas snextponnas 6ubnunoreka http://www.elibrary.ru

2. Poccwmiickast rocymapctBeHHas oubimroreka http://www.rsl.ru

3. EmmHoe okHO gocTyma K oOpa3oBarelbHBIM pecypcam DenepanbHbId  MOpTaT
http://window.edu.ru

4. OBbC «YHuBepcuteTcKas oubnroreka onnain» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

1. KommbloTepHBIi KJacC C TNPEAyCTaHOBIECHHBIM MPOTPAMMHBIM OOECIIEYECHUEM,
yKa3aHHBIM B 1. 4.5, MyJbTUMenuitHoe o0opynoBaHHe (TIPOSKTOP, MEPCOHAIBHBIH KOMIIBIOTEP
npenoaaBaTes).

2. Ayauropus Ui JIEKIMOHHBIX, IPAKTHYECKUX 3aHATHH. OOOpyIOBaHHE W ammapaTypa:
AyJJUTOpHAsA NOCKa, BO3MOKHOCTH UCII0JIb30BAHUA My.]'[BTPIMGI[HfIHOFO KOMIIJICKCA.

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanuyeckue peKoMeHIaIUM JIs MIPenoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

Ha mepBoMm 3aHSITHH MO AUCHUIUTMHE HEOOXOAMMO O3HAKOMUTH CTYACHTOB C TIOPSAKOM €€
W3y4deHus (TeMamMu Kypca, popMaMu 3aHITHH, TEKYIIETO U MPOMEKYTOIHOTO KOHTPOJIS ), PACKPHITH
MECTO U POJIb AUCIUIUIMHBI B CUCTEME HAYK, €€ MPAaKTUUEeCKOE 3HAUYE€HHE, JOBECTH JI0 CTYJEHTOB
TpeboBaHus K (pOopME OTUETHOCTH ¥ IPUMEHEHHS BUIOB KOHTPOJIS.

[Ipu moaroTOBKE K MPAaKTUYECKUM paboTaM Mo MepeyHI0 00BIBICHHBIX TEM MPEIO0/1aBaTeII0
HEO0OXOAMMO YTOUHUTH IIJIAaH UX MPOBEJACHUS, TPOIyMaTh (OPMYITUPOBKHU U COJIEPKaHUE YUSOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha OOCYKJIEHHE.

B xone paboThl BO BCTYNMUTETHLHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
paboThI, ONPEICTUTh MOPSAOK €€ MMPOBEICHUS, BpeMs Ha 00CYKIeHHE Ka)KI0ro Y4eOHOTO BOIIpoca.
[Ipumensss QpoHTaNBHBIM OMPOC  JaTh BO3MOXHOCTh  BBICTYIIUTH BCEM  CTYIEHTaM,
MPUCYTCTBYIOIIUM Ha 3aHATHUH.

B 3akmrounTensHO# yacTy pabOTHI CIEAYET MOJIBECTH €€ UTOTH: aTh OIICHKY BBICTYIUICHUI
Ka)KIOT0 CTYICHTA U YI€OHOU TPYIIIIHI B 11eJI0M. PacKpbITh MOI0KUTENbHBIE CTOPOHBI M HEIOCTATKU
MpOBECHHON paboThl. OTBETUTH HA BOIPOCHI CTYICHTOB. BBIIaTh 3a1aHus 1JIsI CAMOCTOSATEITLHOM
paboTHI MO MOATOTOBKE K CIEAYIONIEMY 3aHITHIO.

Meroanka mpemnoiaBaHus JUCHMIUIMHBI «MamuHHoe OO0ydeHHue» U peaau3aiius
KOMIIETEHTHOCTHOTO TOJAXO0/Ja B M3J0KEHUM U BOCIHPUATHM MaTepuana MNpeaycMaTpUBaeT
WCIIOJIb30BAHNE CIICAYIONINX AaKTUBHBIX W WMHTEPAKTHBHBIX (OPM TPOBEICHUS TPYMIOBBIX,
WHANBUAYAIbHBIX, ayJUTOPHBIX 3aHATHA B COYETAHWHM C BHEAYJUTOPHOW paboToil ¢ IIeNbIo
dbopMHUPOBaHUS B PA3BUTHUS TPOPECCHOHABHBIX HABBIKOB 00YJaIONUXCS:

— TIOATOTOBKA K BBHIMOJHCHHIO U 3allUTa MPAKTUYECKUX pabdOT ¢  IOMOIIBIO
CHEIHAIM3UPOBAHHOIO TPOrPAMMHOT0 O0eCTIeUeHus;

— TEXHOJIOTMHM aHalu3a CUTyalluid IS aKTUBHOTO OOY4YEHHs, KOTOPBIC ITO3BOJISIOT
CTYJI€HTAM COEIMHUTH TEOPHIO U MPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMBIX PEIICHUNA U UX
MOCIEACTBUIA, JEMOHCTPUPOBATH pPA3IUYHBIC MO3UIUU, (POPMUPOBATH HABBIKM  OIICHKHU
aJbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX yCIOBHUSAX.
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OOyueHue 1o IUCLUUIUIMHE BEJETCS C IPUMEHEHUEM TPAIULIUOHHBIX TOTOKOBO-TPYIIOBBIX
UH(POPMALIMOHHO-TEJIEKOMMYHUKAIMOHHBIX TeXHoJorui. I1pu ocymiecTBiennn o6pa3oBaTeabHOToO
npoliecca 1o JUCHUIUIMHE UCIOJb3YIOTCA CIEAYIONNE HH()OPMAMOHHO-TEIEKOMMYHHUKAL[IOHHBIE
TEXHOJIOTUH: MPE3EHTALUH ¢ IPUMEHEHNEM MPOeKTopa U rporpammsl PowerPoint.

6.2 MeToanueckue yKa3aHusl JJ1s1 00y4al0UIUXCsl 0 OCBOCHUIO TN CIUNJIMHBI

CamocrosaTenbHass paboTa SBISETCS OJHUM M3 BUAOB y4eOHBIX 3aHsATud. Llens
CaMOCTOSTENIbHOW paboThl — MPAKTUYECKOE CAMOCTOATENBHOE TOJNYYEHUE CTYJCHTAaMU HaBBIKOB
paboThl B IPOrPaMMHBIX IPOAYKTAX, pACCMATPUBAEMBIX B IIPOLECCE U3YUEHUS TUCHUTUTHHBI.

AynuTOopHas caMOCTOsATENbHAS padoTa M0 TUCIHIIIMHE BBIMOIHACTCS HAa yUYEOHBIX 3aHATHAX
101 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IPENOJABATENS U IO €r0 3aJaHUI0.

BueayautopHass camocrosiTeNibHas paboTa  BBIOJIHAETCS CTYACHTOM 110  3a/laHuUIo
npenoaaBaTesis, Ho 6e3 ero HermocPeICTBEHHOTO Y4aCTHsl.

3ajaun caMOCTOSITEIbHOU pabOThI CTYIEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHOM paboThI;

- OCBOCHHUE COJIEP’KaHUs JUCLMILIIUHBL;

- yrayOseHue coiep KaHus U OCO3HaHNWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- IICTIOJIb30BaHKE MaTepuaia, COOPaHHOTO ¥ MOJTYYEHHOTO B X0/ CAMOCTOSATEIIbHBIX 3aHATHIHA
1utst 3 (PEeKTUBHON MOATOTOBKU K SK3aMEHY.

Bupl BHEaAyAUTOPHON CAMOCTOSTEILHON paOOTHI:

- CAMOCTOSITEIbHOE U3yUYE€HHUE OTACIIbHBIX TEM JIUCLUILINHBI;

- [IOATOTOBKA K NMPAKTUYECKUM 3aHATHUSM;

- 0OpMJICHHE OTUETOB 110 BHIMOJIHEHHBIM MPAKTUYECKUM padoTaM;

- [IOITOTOBKA K KOHTPOJIbHBIM paboTam;

- IOJITOTOBKA K 9K3aMEHY.

JUi1st BBIOJTHEHUS JIF0OO0T0 BHJIa CAMOCTOSITENbHOM paboThl HEOOXOIMMO IIPOUTH CIIeTyIOIINE
STarbl:

- OTIpeJIeIeHUE 1IEJIH CaMOCTOATEbHOM padoThI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD aJIeKBAaTHOTO crioco0a JAeCcTBYS, BEAYILEro K PEeIICHUIO 3a/1a4H;

- IJITAHUPOBAHUE PAOOTHI (CAMOCTOATENBHOM MITH C TOMOILBIO MTPETIOAaBaTeNsl) Hajl 3a/1aHUEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBINOJIHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(TPOMEXKYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB pabOThl, U KOPPEKTHUPOBKA BBHIIOIHEHUS paOOTHI;

- pednekcus;

- Ipe3eHTaIys padoThI.

7 DOoHJ OLEHOYHBIX CPEACTB

B nporiecce o0ydeHust HCTIOMB3YIOTCS CICTYIOIINE OIICHOYHBIE (POPMBI CAMOCTOSTEIIHLHON
paboTHI CTY/IEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHBIX
aTTecTanui

- OTYETHI TTO MPAKTUIECKUM paboTaM;

- KOHTPOJIbHBIE Pa0OTHI;

- DK3aMeEH.

OueHoYHbBIE CPEACTBA TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
3aJaHUsI 110 HpaKTI/I‘-IeCKI/IM pa60TaM I/IHILI/IBI/II[yaJIBHO JJIA KAX 010 OGy‘-IB.IOH.[GFOCH.

B pesynbrare 0OCBOCHUS AUCHUTLTUHBI (MOIYJIIs1) GOPMHUPYIOTCS CIEAYIOMIAE KOMITETCHIINN:
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Kon
KOMIIETeHIMH

HanmeHoBaHMe KOMIIETEHITUH BBINIYCKHHKA

OIIK-4

CrnocoOeH HCIoNb30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJIOTUU H
IIPOTrPaMMHBIE CPEJICTBA IIPU MOJICIIMPOBAHUYU TEXHOJIOTMYECKHUX IIPOLIECCOB

OIIK-11

CriocoGeH opraHu3oBbIBaTh pa3pabOTKy W NPHUMEHEHUE alrOpUTMOB U
COBPEMEHHBIX LU(POBBIX IPOrPAMMHBIX METOI0B PACUETOB U IPOEKTUPOBAHUS
OTACIBbHBIX YCTpOI\/IICTB U TOACUCTEM MCXATPOHHBIX H pO6OTOT€XHI/I‘~IeCKI/IX
CHCTEM C HCIOJIb30BAaHUEM CTaHIAPTHBIX UCIOJHHUTEIbHBIX M YHPABISIOIIUX
YCTpOI\/IICTB, Cp€aCTB aBTOMATHKHU, I/I3M€pI/IT€HLHOI\/’I ¥ BBIYHUCIUTEIILHON TEXHUKHU
B COOTBETCTBMM C TEXHHYECKMM 3aJaHueM, pa3padarbiBaTh IH(PPOBBIE
AJITOPUTMBI U IPOrpaMMBbl YIIPABJICHUA p06OTOT€XHI/I‘I€CKI/IX CHUCTEM

OIIK-13

CriocoO0eH HCIIOJIb30BaTh OCHOBHBIE ITIOJOKEHHS, 3aKOHBI M METOIbI
€CTECTBEHHBIX HAyK M MaTeMAaTHKH NMpU (GOPMHPOBAHUU MOJEIEH M METO/I0B
HUCCIICOOBAHUS MexanOHHI)IX Hu pO6OTOT€XHI/I‘-IeCKI/IX CUCTEM

7.1 MeTobl KOHTPOJISI U OLIECHUBAHMS Pe3y/JIbTATOB 00y4eHus!

[lepeueHb OLIEHOYHBIX CPEACTB IO TUCHUILIMHE «MalmHHOe 00ydeHne»

n/n

Buna xonTposs HaumenoBanue
pe3yabTaToOB KOHTPOJISI pE3yJIbTaTOB
0o0yueHus o0y4eHus

Kpatkas xapakrepucTrka KOHTPOJIS
pe3yJIbTaTOB 00yUYEHUs

[IpakTrueckass paboTa  BBIMOJTHSAETCS
WHJUBUIyaIbHO KaXKbIM CTyAeHTOM. [1o
pe3yibTaTaM  BBIIOJHEHUST  pabOTHI
CTYIEHT 0pOpPMIISIET OTUET, COEePIKALIUI
MOJApOOHOE  OMHCAaHWE MPOJCTaHHOU
paboThl C HATMSATHBIM MPEJCTaBICHUEM
pesynbratoB.  OQOpMIICHHBI — OTYeT

1 Texymuii [IpakTuueckas pabota | CTyI€HT CJaeT MpernojaBaTeNio Ha

MPOBEPKY B 3apaHee YCTAHOBJIEHHBIN
cpok. Ilpu mpoBepke MperoaaBaTeb
OLIEHMBAET  KAaueCTBO  O(QOPMIICHHA,
KOPPEKTHOCTh ~ NPOJICJIAHHBIX  IIaroB,
pe3yJbTaToB pabOThl M BHIBOJOB. YacTh
paboT mojipa3yMeBaeT yCTHYIO 3alllUTy B
dbopMare JT0KJIa1a/TIpe3eHTAIUH.

2 Texymuit KonTponbhas padora

KonrponsHas pabGoTra  BBINOJIHSETCA
WHAVBUAYAIbHO KaXIbIM CTYICHTOM.
3ajaHue MOAPA3yMEBAET BBIIOJHEHUS
psiga  IIaroB ¢ MCIHOJb30BaHUEM
IIPOrPaMMHOTO o0ecrieueHus,
U3y4aeMOIr0 B COOTBETCTBYIOLIEH TEME.
Pe3ynbpTaToM BBINOIHEHMSI KOHTPOJIBHOM
paboThI ABJISIETCS ANEKTPOHHBIN
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JOKYMCHT C KpaTKuM OIITMCaHHUEM
BBINIOJTHEHHBIX I1arOB M TOJYYEHHBIX
pe3yJIbTaToB. IIpn IIPOBEpKE
IIpenojaBaTellb OLICHUBAET, KaK
pe3yapTaT paboThl, TaKk U TYCTh
JIOCTHXKEHUS! pe3yJIbTaTa.

[TpomMexxyTouHBIH

DOK3aMeH

[TpomexxkyTouHas aTTecTanus
oOydaromuxcsi B QopMmMe SK3aMeHa
MIPOBOJUTCSA o pe3yabpTaTam

BBINOJIHEHUSI BCEX BUJOB  y4eOHOM
paboThl, NPEIYCMOTPEHHBIX Y4EOHBIM
IUIAHOM 1O  JaHHOM  JUCIUILIMHE
(Monmyni0), TPH OTOM YYHUTHIBAKOTCS
pE3yJIbTAThI TEKYIIETOo KOHTPOJIS
YCIIEBaEMOCTH B TEYEHHE CEMECTpa.
Onenka CTEIICHU JOCTHKEHUS
oOy4aromuMucs IUTAHUPYEMBbIX
pe3yJabTaTOB OOYYEHHUS MO AUCLUILINHE
(MOIyITI0) TIPOBOUTCS TIPETIOIaBaTEIIEM,
BEIyIIUM 3aHIATUS 1O JUCIHUILINHE
(MOITyJTE0) METOIOM SKCIIEPTHON OIICHKHU.
[1o uToram mpoMeKyTOUHOM aTTecTaluu
10 TUCHHUTIINHE (MOTYJIIO) BRICTABIISCTCS
OLIEHKa «OTIUYHOY, «XOPOILIOY,
«YIOBIIETBOPUTEIHHO» WIH
«HEYAOBIETBOPUTEIILHOY.

DK3aMeH MPoBOAMTCA B yCTHOH hopme. B
ayJIMTOPUHU HAXOJUTCS MPenoJaBaTellb U
He Oosiee 5 4enoBeK U3 YKcia CTyACHTOB.
Bo Bpemsi mpoBeneHusi 3K3aMeHa €ro
Y4aCTHUKAM 3alpeniaercss HMeTh Mpu
ce0e M HCIOJB30BATh CPEICTBA CBS3U
(cotoBble TenedoHbl, MUKPOGOHBI U TIP.).
Crynenty BBIIAETCS ouner c
TEOPETUUECKUMU BOIIpOCaMH u
IIpakTUYeCKUM 3anaHueM. KommuectBo
JIOTIOJTHUTEIBHBIX BOIPOCOB 3aBUCUT OT

MIOJIHOTBI OTBETa CTyJEHTA.
JmurenpHOCTh 3K3ameHa 2 daca (120
MUHYT).

K MIPOMEKYTOUHOU arrecTanuu
JIOITYCKaI0TCS TOJIBKO CTYJIEHTBI,

BBIMIOJIHUBIIME BCE BHIBI  y4eOHOI
paboThl, MpeaycMOTpeHHble paboueit
IIporpaMMon o JUCLIUIUINHE
Jucuuiuinee «MamuHHOe 00ydYeHHe)
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7.2 lIkajia 1 KPpUTEPUH OLlEHMBAHMS Pe3yJIbTATOB 00y4YeHHUsI

IToxa3aTenem olieHMBaHUS KOMIIETSHIIMI Ha Pa3JIMYHbIX 3TallaX UX (I)OpMI/IPOBaHI/IH SABJIACTCA
JOCTHIXXCHUC O6y‘IaIOH_[I/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB OGy‘ICHI/IH 10 JUCHUIIIIMHEC (MO)Iy.]HO).

Kpurtepuu oueHnBanus
IMoka3arennb > 3 4 5
3HATh: Ob6yqatomtmiics Ob6yqatomtuiics OO6yuatomntuiics OO6yuatomtuiics
- OCHOBBI JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
AITOPUTMHU3AIHH, MIOJTHOE OTCYTCTBHE | HETOJIHOE YaCTUYHOE HOJIHOE
A3BIKU WM HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MIPOrPaMMHUPOBAHUS | COOTBETCTBUE CIIEIYIOUINX CIEIYIOUINX 3HAaHUN: | CIEIYOLINX
BBICOKOT'O YPOBHSI; [ (144011470 3HaHUI: - OCHOBBI 3HAHMH:
- METO/IBI 3HaHUIL: - OCHOBBI aNropUTMU3ALNHY, - OCHOBBI
MTOCTPOCHUS - OCHOBBI ITOPUTMHU3ALINH, SI3BIKA ITOPUTMHU3ALINY,
QJITOPUTMOB, ITOPUTMU3ALINH, SI3BIKH MIPOTPAaMMHPOBAHUS | SI3BIKU
OCHOBBI BBICIIIEH SI3BIKH MIPOTPaMMHPOBAHUS | BBICOKOTO YPOBHS; MIPOTPaMMHPOBAHNUS
MaTeMaTuKu U MIPOrPaMMHUPOBAHUS | BBICOKOTO YPOBHS; - METO/BI BBICOKOTO YPOBHS;
MaTeMaTH4eCcKOoi BBICOKOTO YPOBHS; - METO/BI MTOCTPOCHUS - METO/BI
CTaTUCTUKU, - METObI IMOCTPOCHUA AJITOPUTMOB, OCHOBBI IMOCTPOCHUA
- MCTO/JbI TIOCTPOCHUA AJITOPUTMOB, BBICIIEH AJITOPUTMOB,
TIOCTPOCHUA aJITOPUTMOB, OCHOBBI BBICIIEH MaT€MaTHKU U OCHOBBI BBICIIIEH
MaTeMaTH4YecKhX OCHOBEI BHICIIEH MaTeMaTuKu 1 MaTeMaTHIeCcKOi MaTeMaTHuKu 1
MoJiernen MaTeMaTuku U MaTeMaTH4ecKon CTaTUCTHKH; MaTeMaTU4eCKOU
JMHAMHYECKUX MaTeMaTH4ecKoi CTaTHCTHKH; - METO/IBI CTaTHCTHKH;
SIBIICHUH 1 CTAaTUCTHKH; - METO/IBI TTOCTPOEHUS - METO/IBI
CITyJalHBIX - METO/IBI MTOCTPOCHUS MaTeMaTHIeCKUX MTOCTPOCHUS
MIPOLIECCOB. MIOCTPOEHHUS MaTeMaTH4ecKhX MoJIeneH MaTeMaTH4eCcKhX
MaTeMaTUUYECKAX MoJienen JTUHAMUYECKHUX Mojienen
MoJeneH JUHAMHYIECKUX SABIICHUH 1 JUHAMHYECKUX
JTUHAMUYECKUX SIBIICHUN U CIIy4ailHbIX SIBJICHUN U
SBJICHUN U CITy4aiHbIX MIPOLIECCOB. CIIy4aiHbIX
CITy9alHBIX MIPOIIECCOB. Homyckarores TIPOIIECCOB.
MIPOLIECCOB. Honyckatores HE3HAYUTEIIbHbIE CBoboaHo
3HAYUTENbHBIC OLINOKH, orepupyer
OLIMOKH, HETOYHOCTH, MIPUOOPETEHHBIMU
MpOsBISIETCS 3aTpyIHEHUs MpU 3HaAHHUSAMHU.
HEJO0CTATOYHOCTh AHAJTMTHYECKUX
3HAHMH, 110 ALY OTIeparysIX.
nokasaTejieu,
oOygaromuics
HCTIBITHIBAET
3HAYUTCIbHBIC
3aTpyAHEHUs IpU
OIIEpUPOBAHUU
3HAHHUSAMH MIPU UX
NIepPEeHOCEe Ha HOBBIE
CUTYaIMH.
YMETh: OOyuatoniuiics He OOyuatoniuiics OO0yuatomuiics OO0yuatomuiics
- UCTIOJIb30BATh yYMEET WU B JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
HMEIOIINECs HEJ0CTaTOYHON HEMNOJIHOE YaCTUYHOE MIOJTHOE
IIpOrpaMMHEIE CTETEHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MIaKeThI U - UCTIOJIb30BATh CIIE Ty FOLITNX CJIETYFOIINX CJIETYFOLINX
pa3pabaTeIBaTh HMEIOLLUECS YMEHUH: YMEHHUIL: YMEHMUI:
HOBOE IIPOTPaMMHOE | TIPOrpaMMHBIE - UCTIOJIb30BATh - NCTIOJIb30BATh - NCTIOJIb30BATh
obecrnieyeHmue, MaKeThl U HMEIOLINECs HMEIOIINECS HMEIOLINECS
HeoOXoaumoe Juis pa3pabaTbIBaTh IIPOrpaMMHBbIE HpOrpaMMHBIE IIPOTrpaMMHBIE
00paboTKH HOBOE IIPOTPaMMHOE | TTaKETHI U MaKeThl U MIaKeThl U
nHpOpMaNUH U obecrieueHue, paspabaThIBaTh pa3pabaTsIBaTh pa3pabaThIBaTh
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YIpaBICHUS B
MEXaTPOHHBIX U
POOOTOTEXHUYECCKHUX
CUCTEMaX.

- pa3pabatbIBaTh
WHTEIJIEKTyaJIbHbIC
MOJIETH U
QJITOPUTMEI
YIpaBIICHAS TS
MEXaTPOHHBIX
POOOTOTEXHUIECKHUX
cUCTEM
OCHOBBIBAsICH Ha
9KCIIEPUMEHTAITBHBIX
U PACUETHBIX
JIaHHBIX;

- pa3pabatbIBaTh
MaTeMaTH4ecKue
MOJIETTH
MEXaTPOHHBIX
POOOTOTEXHNYECKIX
CHCTEM C
IIPUMEHEHHEM
METO/I0B
(dbopmanbHOU
JIOTHKHY,
MaTeMaTU4eCKOn
CTaTUCTUKH U
HCKYCCTBEHHOTO
WHTEIJIEKTa, B TOM
qHcie HeHPOHHBIX
CeTel.

HE00X0ANMOE s
00paboTKH
nHpoOpManH U
yIIpaBJIECHUS B
MEXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CHCTEMaX.

- pa3pabaTbIBaTh
HHTEIUICKTYabHbIC
MO 1
aJITOPUTMBI
YIIPaBICHUS IS
MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX
cucTeM
OCHOBBIBAsICh HA
9KCTIEPUMEHTAIIBHBIX
U Pacu€THBIX
JIaHHBIX;

- pa3pabaTbIBaTh
MaTeMaTHYCCKHe
MOZENN
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHUCTEM C
MIPUMECHCHHUEM
METO/IOB
(dopmanbHOU
JIOTHKH,
MaTeMaTH4ecKon
CTaTUCTUKH 1
HCKYCCTBEHHOTO
WHTEIJIEKTa, B TOM
YHUCJIE HEHPOHHBIX
cerel.

HOBOE IIPOrpaMMHOE
obecrieueHue,
HEo0X0AUMOoe IS
00paboTKU
nHpOpMannH U
yIpaBIICHNUS B
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEMaX.

- pa3pabaTbIBaTh
HHTEIUICKTyaJIbHbIe
MOZENHU U
AJITOPUTMBI
YIpaBJICHUA M1
MEXAaTPOHHBIX U
POOOTOTEXHUYECKHUX
cHcTeM
OCHOBBIBAsICh Ha
9KCTIEPUMEHTAbHBIX
H pacyETHBIX
JIaHHBIX;

- pa3pabartbIBaTh
MaTeMaTHYeCKHe
MOZeNH
MEXAaTPOHHBIX U
POOOTOTEXHUYECKHUX
CHCTEM C
MpUMEHEHHEM
METO/I0B
(dopmanbHOU
JIOTUKH,
MaTeMaTHYECKOi
CTATUCTUKH U
HCKYCCTBEHHOTO
HHTEIUIeKTa, B TOM
YHUCJIE HEHPOHHBIX
ceTeil.

HOBOE IPOrpaMMHOE
obecrieueHue,
Heo0XxoanumMoe st
00paboTKH
HHpOpMALNH U
yIpaBJICHHUS B
MEXaTPOHHBIX U
POOOTOTEXHUYIECKUX
CHCTEMaX.

- pa3pabaTbIBaTh
WHTEJUICKTyaJbHbIC
MOJIEITH U
AJITOPUTMBI
YIIPABJIEHUS ISt
MEXAaTPOHHBIX U
POOOTOTEXHUIECKUX
cucTeM
OCHOBBIBAsICh Ha
IKCTIEPUMEHTATbHBIX
W pacyETHBIX
JIAHHBIX;

- pa3pabaTbIBaTh
MaTeMaTH4YeCKue
MOJIEITH
MEXAaTPOHHBIX U
POOOTOTEXHUIECKUX
CHCTEM C
NpHUMEHEHHEM
METOJIOB
(dhopmanbHOU
JIOTUKH,
MaTeMaTHYeCKOH
CTATUCTUKH U
HCKYCCTBEHHOTO
WHTEJUICKTa, B TOM
YHUCIJIe HEHPOHHBIX
ceTeil.

HOBOE ITPOrpaMMHOE
obecrieueHue,
HEeo0XoauMoe st
00paboTKH
nHpOpMaNH U
yIpaBlICHNUS B
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CHCTEMaX.

- pa3pabaTbIBaTh
HHTEIUICKTyaIbHbIe
MOJZIENH 1
AIITOPUTMBI
YIpaBJICHUA M1
MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX
cHcTeM
OCHOBBIBAsICh Ha
9KCTIEPUMEHTABHBIX
W pacyETHBIX
JaHHBIX;

- pa3pabartbIBaTh
MaTeMaTHYeCKHe
MOZENH
MEXAaTPOHHBIX U
POOOTOTEXHUYESCKHX
CHCTEM C
MPUMEHEHHEM
METOJIOB
(dopmaibHOU
JIOTUKH,
MaTeMaTHYECKOi
CTATUCTUKH U
HCKYCCTBEHHOTO
HHTEIUICKTa, B TOM
YUCJIe HEHPOHHBIX
ceTeil.

Jomyckarorcst Vmenusi  ocBoeHsl, | CBOGOIHO

3HAYUTEJbHbIE HO JIOTTYCKAIOTCS | OMEPHPYET

OIIHOKH, HE3HAYHUTEIbHbIE MpUOOPETEHHBIMU

MPOSIBIISICTCS onoKH, YMEHUSIMH,

HEI0CTATOYHOCTh HETOYHOCTH, MIPUMEHSIET UX B

YMEHHUIA, 110 PsiIy 3aTPyIHEHUS]  MPH | CHTYAIUIX

MOKAa3aTee, AHATTMTHYECKHUX MOBBIICHHON

oOyuarommics oTepanusx, CITOKHOCTH.

HCITBITHIBACT MepeHoce yMEHUH Ha

3HAYNTEITBHBIE HOBBIE,

3aTPyAHEHHUs IIpU HECTaHIapTHBIE

OIIEpUPOBAHUU CUTYaIUH.

YMEHUSIMU NIPU UX

MEepPEeHOCE Ha HOBBIC

CHUTYaIHH.
Bnaners: OOyuatomiuiics He OOyuatoniuiics OO0yuatomuiics OOyuaromuiics B
- HaBBIKAMHU BJIAJICET WK B BJIAJICET: YaCTUYHO BIIaJIeeT MOJIHOM 00beMe
MIPUMEHEHHS HEJI0CTATOYHOMN - HaBBIKAMHU - HaBBIKAMH BIajeeT
COBPEMEHHBIX CTETEHH BJIAJICET - [IPUMEHEHHS MIPUMEHEHHS - HaBBIKAMHU
MPOTPAMMHBIX HaBBIKAMHU COBPEMEHHBIX COBPEMEHHBIX MIPUMEHEHHS
CPEJICTB U S3BIKOB TPUMEHEHUS MPOrPaMMHBIX MIPOrPaMMHBIX COBPEMEHHBIX
MPOrPaMMHPOBAHHS | COBPEMEHHBIX CPEICTB U SI3BIKOB CPEICTB M SI3BIKOB MPOTPaMMHBIX
BBICOKOTO YPOBHSI. MPOTPaMMHBIX MPOrPaMMHPOBAHKS | MPOTPAMMHPOBAHUS | CPEICTB M SI3BIKOB
- HABBIKAMH CPEJICTB U SI3BIKOB BBICOKOTO YPOBHSL. BBICOKOTO YPOBHSL. MPOrPaMMHPOBAHHUS

IIPUMCHCHUA

BBICOKOTO YPOBHSI.
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KJIACCHUYECKUX MIPOrPaMMHUPOBAHUS | - HABBIKAMU - HaBBIKAMH - HaBBIKAMHU
METOA0B BBICOKOI'O YpOBH:. MPUMCHCHUSA MMPUMEHCHUA MPpUMEHCHUA
MaTeMaTH4ecKon - HaBBIKAMHU KJIACCHUYECKHX KJIaCCHYECKUX KJIaCCHYECKUX
CTaTUCTHUKHU I/I/I/IJ'II/I MIPUMCHCHUSA METOA0B MCTOO0B MCTOJ0OB
ITOPUTMOB KIIACCHYECKHUX MaTeMaTH4ecKon MaTeMaTH4ecKon MaTeMaTH4ecKon
HCKYCCTBEHHOTO METO/IOB CTaTHCTHKH W/HUIH CTaTUCTUKH W/ CTaTHUCTHUKH W/WIIH
WHTEIJIEKTa JUIs MaTeMaTH4ecKoi ITOPUTMOB ITOPUTMOB ITOPUTMOB
MIPOEKTUPOBAHUS CTaTUCTUKH W/UITH HCKYCCTBEHHOT'O HCKYCCTBEHHOTO HCKYCCTBEHHOT'O
LU(POBBIX CUCTEM. ITOPUTMOB MHTEIJIEKTA JUIs HHTEIIEKTA JUIs MHTEIJIEKTA JUIs
- HaBBIKAMHA HCKYCCTBEHHOTO TIPOCKTUPOBAHUS TIPOEKTUPOBAHUS TIPOCKTUPOBAHUS
UCTIONIb30BAHUS MHTENJIEKTa JUIs LIU(POBBIX CUCTEM. LIU(PPOBBIX CUCTEM. LIU(PPOBBIX CUCTEM.
CTaTUCTUYECKHUX MIPOCKTUPOBAHUS - HaBBIKAMHU - HaBBIKAMH - HaBBIKAMH
METOJIOB B TIporiecce | NU(pPOBBIX CHCTEM. HCIIONIb30BAHUS HCTIONIb30BAHUS HCTIONIb30BAHUS
pa3pa60T1<1/1 - HAaBBIKaMH CTaTUCTHYCCKUX CTaTUCTHYCCKUX CTaTUCTHYCCKUX
ITOPUTMOB UCIIOJIb30BAHUS METOZIOB B IIpOLIeCCe | METOJOB B IIpOIiecce | METOAOB B IIpoLecce
IIPOrpaMMHOTO CTaTHCTHUYECKUX pa3paboTku pa3paboTku pa3paboTku
obecreyeHus. METO/IOB B TIpOIECCE | aJrOPUTMOB ITOPUTMOB ITOPUTMOB
pa3paboTku MIPOTrPaMMHOTO POrPaMMHOTO MIPOTPaMMHOTO
ITOPUTMOB obecrieueHusl. obecrieueHusI. obecrieueHusl.
IIPOrPaMMHOI0 OOyuaromnuiics HaBbiku ocBOEHBI, CBobonHO
obecrieueHwsI. HCTIBITHIBAET HO JOITyCKalOTCS TIPUMEHSIET
3HAYNTEIIbHBIC HE3HAYUTENbHbIC MIOTy4EHHbIC
3aTpyIHEHUS MIPU OILINOKH, HaBBIKU B CUTYaIUsIX
MIPUMEHEHUN HETOYHOCTH, TIOBBIIIIEHHOMN
HaBBIKOB B HOBBIX 3aTpyAHCHUS TTpU CJIOKHOCTH.
CUTyalusix. AHAIITUTHYCCKUX
oIepanusx,
HepeHoce yMeHU Ha
HOBBIE,
HecTaHJJapTHbIC
CHUTYaIIH.

Ixkana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3AMEH

[Ikana orteHnBanus

Ormnucanue

OTIn4yHO

BrimonHeHs! Bce BUbI yueOHOM paOoThl, IPeayCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyJIEHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HaBBIKOB TPHUBEAECHHBIM B TaOJMIIaX TMOKa3aTessiM, OIEepUpyeT
MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMU, HABbIKAMU, IPUMEHSIET UX B
CUTYyalUsIX MOBBIIIEHHON CIOKHOCTH, HE HUCIIBITBIBAECT 3aTPyAHECHUN
IIPU AHAJUTUYECKHUX ONEpalusix, NEPeHOCEe 3HAHWW M yMEHUN Ha
HOBBIEC, HECTAHIAPTHBIC CUTYALIUH.

Xopomio

BrinonHeHs! Bce BUABI yueOHOU paboThL, IPe1yCMOTPEHHbIE yUeOHBIM
mw1aHoM. CTyZ€HT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHHUI, HaBBIKOB TPUBEJEHHBIM B TaOIUIAX IMOKa3aTelsM,
ornepupyer NpUOOpPETEHHBIMH 3HAHUSIMM, YMEHHUSMH, HaBBIKAMH,
MPUMEHSIET UX B CHUTyalUsX MOBBIIIEHHOW CIIOKHOCTH. [Ipu sToM
MOTYT OBITh JOMYyIIEHbl HE3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTpyJIHEHUS MPHU AHATUTHUECKHUX ONepalusix, MepeHoce 3HAHUHA U
YMEHMH Ha HOBbIE, HECTAHAPTHBIE CUTYALIUH.

Y 10BIIETBOPUTEIIHHO

BrimonHeHs! Bce BUIBI yaeOHOM paObOThI, TPETyCMOTPEHHBIC YICOHBIM
mw1aHoM. CTyIeHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHHUI, HaBBIKOB TPUBEJECHHBIM B TaOMUIAX IMOKa3aTelsM,
AOMYCKAIOTCA 3HAYUTCIIbHBIC OH_II/I6KI/I, MpOABJIACTCA OTCYTCTBHUC
3HAHWUM, YMEHMI, HAaBBIKOB MO psAy MOKa3aTeyle, CTYIEHT
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HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPyAHCHHA IIPpU  ONCPHUPOBAHHU
SHAHWAMHA U YMCHUAMMU ITPH UX IICPCHOCC HA HOBBIC CUTYAIMH.

HeynosierBopurensHo

He BeimonHeHn oauH wunu  Oosiee  BUAOB Yy4yeOHOM paboThI,
PEeJYyCMOTPEHHBIX Y4eOHbIM IUIAaHOM. CTYIAEHT JAEMOHCTPHUPYET
MOJTHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TaOMUIaX IOKa3aTelsiM,
JOMYCKAIOTCSl 3HAYWTENIbHBIE OMIMOKH, TPOSBISIETCS OTCYTCTBHUE
3HaHUI, yMEHH, HAaBBIKOB I10 Py MOKa3aTesei, CTYACHT HE MOXKET
ONEPUPOBATh 3HAHUSAMH M YMEHHSIMH IIPH MX MEPEHOCE Ha HOBHIC

CUTyalllu.

IIkasa oueHUBaHKUS TEKYIIEro KOHTPOJIA

HaunmenoBanue
KOHTPOJIA
pe3yJIbTaTOB
o0ydeHus

[Ixana onieHuBaHusd

Omnucanue

[IpakTuyeckas pabora

3auteno: HabpaHo 2 u Gosiee OaoB.
He 3aureno: Habpano 1 u MeHee

0aJios.

Kputepun orieHMBaHMS:

OOwmii Oamn npu OLICHKE
CKJIa/IbIBAETCS u3 I3 (S13% 01111704
MoKa3aTeleit:

- oopmiecHre pabOTHI COOTBETCTBYET
TpeboBanusM — 1 Oa;

- BCE IMMYHKTHI 3aJaHUs BBHIMOJHEHBI B
IIOJIHOM 00BEME — 2 Oaina;

- U3JI0’)KEHHE, ONHMCAHUE W BBIBOJBI 10
paboTe TpaMOTHBI M TIOJTHO OMUCHIBAIOT
coJiepKaHue MPAKTHYECKON paboThI — 2
Oaa.

B kadectBe (opMm Tekymiero
KOHTPOJISl 3HAHWH CTYJIECHTOB

HCIOJIB3YIOTCS ~ OTYETHl 11O
IIpaKTUYeCKOol paboTe
Otuér 1O  MpaKTUYECKOU

pa60Te COACPNKUT OIMCAaHUA
pdaa maroB IO BBIITOJHCHHUIO

MPaKTUYECKOU paboTsI
COTJIaCHO 3a/IaHUIO0 c
MOIPOOHBIM ONMCaHUuEM
NpOAETAHHbIX JEUCTBUHA U

MOJyYEHHBIMH PE3yJIbTaTaMH.
3amura MpakTHYECKUX padboT

(ecm TpedyeTcs)
OCYIIECTBIISICTCS

uHauBUAyanbHo. CTyaeHTOM
MIPEOCTaBIIACTCS

o opMIIEHHBII OTYET.
CTyneHThl, HE BBITIOJHUBIIHE
MpaKTU4eCKyro  pabdoTy, K

3alMTC HC OOITYCKAIOTCA

KonTtponsHas padora

Otinuno - PaboTa BLICOKOTO Ka4dycCTBa,
YPOBCHb BBIIIOJIHCHUSA OTBCYACT BCEM

TpeOOBaHUSAM, TEOPETHUIECKOE
coJiepKaHue Kypca OCBOCHO
MOJIHOCTBIO, oe3 mpo0eroB,

HCO6XOI[I/IMI>IC MPAKTUYCCKUC HABBIKU
pa6OTBI C OCBOCHHBIM MaTCcpHaIOM

c(OpPMHPOBAHBI, BCE
NpeayCMOTPEHHBIE pOrpaMMOii
o0y4YeHHS ydeOHbIe 3aJaHAS
BBINIOJIHEHBI, MO0 HEKOTOphIe W3

3ammTa TeMbI BKJIIOYAET
BBITIOJIHEHUSI IPAKTUIECKOTO
3a/IaHMsl TI0 U3YYEHHOMY
Marepuaity B ayJJUTOPUHU B
TEUECHUH OJTHOU mapbl. buieTs
COCTOSIT U3 3a/ad,
MO3BOJISIONINX OIEHUTE
c(hOopMUPOBaHHbIE
koMmreTeHuu. Ha pemenue
oTBoaMTCA 1.5 4aca.
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BBINIOJTHEHHBIX ~ 3aJaHUM  cojeprKaT
HE3HAYUTENIbHbIEC OLTMOKU

Xopomio - VYpOBEHb BBINIOJTHEHHUS
paboTel  OTBe4aeT  OONBIIMHCTBY
OCHOBHBIX TpeOOBaHUI, TEOPETUYECKOE
COJIEp’KaHuE Kypca OCBOEHO YaCTHUYHO,
HO Mpo0ebl HE HOCST CYIIECTBEHHOIO
Xapakrepa, HE00XO0/IUMBbIE
MIPaKTUYECKHE HaBbIKU paboThl ¢
OCBOEHHBIM MaTEpUaIOM B OCHOBHOM
c(OpMHUPOBAaHbI, HEKOTOpPbIE  BHJIbI
3aJJaHUI BBIITOJIHEHBI C OIIMOKaMH.

Y 10BIETBOPUTEIBHO -

Teopetnueckoe coaepxkaHue Kypca
OCBOEHO YAaCTHYHO, HEOOXOIUMEIC
[PAKTUYECKHE HAaBBIKU pabOThl He

c(OpMHUPOBaHBI, OO0JIBILIMHCTBO
IIPEeAYCMOTPEHHBIX Iporpammon
3aJlaHM  HE  BBINOJHEHO;  IIpH

JIOTIOJIHUTENIBHOM  CaMOCTOSITENIBHON
pabore Hax  MaTepualoM  Kypca
BO3MOXXHO  TIOBBIIIEHHE  KauyecTBa
BBITNIOJTHEHUSI Y4€OHBIX 3aJJaHH.
HeynosnerBopurensHo -
Teopernueckoe copepkaHue Kypca He
OCBOCHO, HEOOXOIUMBIE MTPAKTUYECKHE
HaBbIKK paboOThl HE CcHOPMHUPOBAHBI,
IIPElyCMOTPEHHbIE IPOrpaMMoi
3aJl1aHuUsl HE BBIIOJHEHBI

7.3 OueHo4HbIE CpeACTBA

7.3.1 Texymnii KOHTPOJIb

Tunoeoe 3aoanue «Ilpakmuueckasa paooma 1»

Heo6xoanmMo co3nath 00yyaromiylo BBHIOOPKY CBS3BIBAIOIIYIO IIOJI YelIOBeKa (MY>KCKOH /
JKEHCKHUI) W JUTMHY CTpHXKKH (KopoTkas / jymmHHAs). OOydvaroriasi BEIOOpKA JOJDKHA XPAHHUTCS B
daiine tuna * xIs nim * . xIsx. Pazpabotats nporpammy Ha si3bike Python ocHOBBIBasich Ha anroputrme
"HauBnbiit baiiec". O0yuuTh nporpamMmmy Ha oOyuyaronieil BbIOOpKe U MPOTECTUPOBATH HA TECTOBOM.
BrIBoIBI 0 paboTe MpOrpaMMBbl U OLIEHKY €€ TOUHOCTH IPUBECTH B BHJIE KOMMEHTApUEB B KOJIE WIH
B MPUJIOKEHHOM (haiine *.txt. B kauecTBe pe3ysnbrata HEOOXOAMMO MPECTABUTD:

1. daiin koga nmporpamMmmsl *.py

2. @aiin oOyyaromiel BEIOOPKHU

3. @aiin *.txt ¢ BBIBOJJAMH U MOSCHEHUAMH (€CII HE0OXO0AUMO)

Tunoeoe 3a0anue «lIpakmuueckan paboma 2»

Co3naTtp 00y4aromnIyIo BEIOOPKY MyTEM CHHTE3a TOYEK OJM3KNX K CHHYCOUAAIBHOMY 3aKOHY.
KoopauHaThl Touek H0JDKHBI XpaHuTcs B daitne *.xls mim * xIsx. PazpaboTats mporpaMmy Ha s3bIKe
Python ocHOBBIBasiCh Ha METO/IC TUHEHHOM U MOJTMHOMHAJIBLHOHN perpeccu. OOy4HTh MporpaMMy Ha
oOyuarorield BEIOOpKE U MPOTECTUPOBATh HAa TECTOBOW. BBIBOIBI 0 paboTe MPOrpaMMBbl U OIICHKY €&
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TOYHOCTH TIPUBECTH B BUJIC KOMMEHTapHEeB B KOJI€ WM B MPWIOKEHHOM (aite *.txt. B kauectBe
pe3yibTaTta HEOOXOUMO MPEICTaBUTh:

1. daiin xoa mporpaMMsI *.py

2. @aiin oOy4aromiel BEIOOPKHU

3. @aiin *.txt ¢ BBIBOJAMH U MOSICHEHUSIMU (€CIIH HE00X0IMMO)

Tunoeoe 3a0anue «llpakmuueckaa paboma 3»
Hano: 2 Bxopa - x1,x2,x3, 1 BeIX0f - Y

Br10opku

X1 X2 X3 Y
OO6yuaromuii Ha6op 1 0 0 1 0
OO6yuarommii Habop 2 1 1 1 1
OO6yuatromuii Habop 3 1 0 1 1
OOyuarommii Habop 4 0 1 1 0
TecToBbIil HAOOP 1 0 0 ?

HeoGxonumo pa3paboTaTte HeHpoceTh M clesaTh INpeJcKa3aHHe 10 TECTOBOMY Habopy
JaHHbIX. ONpenenuTh ONTUMAIBHOE KOJIMYECTBO AIIOX.

B kauectBe pe3yibTaTa HEOOXOIUMO MPEACTABUTD:

1. daiin koxa nporpamMmsl *.py

2. daiin *.txt ¢ BEIBOJAMU U MTOSICHEHUSIMU

Tunoeoe 3a0anue «Ilpakmuueckasn paboma 4»

[IpennoxxuTh pelieHne TeXHUYECKOH 3ajaua MyTéM pa3pabOTKU CBEPTOUYHOW HEHpOCeTH.
Onucath HepapXui0 MU CTPYKTYpy pa3paboTaHHOW HeHpoceTH, OOBSICHUTH BBIOOp (yHKUUU
aKTHUBaLUU.

B kauectBe pe3ynbpTaTa HEOOXOIUMO MPEACTABUTD:

1. daiin koga nmporpammsl *.py

2. ®aiin *.txt ¢ BEIBOJAMH U HOSICHEHUSIMHA

Tunoewie 6onpocel 013 RO020MOGKU K KOHMPOAbHOU padome Nel

Tembl: BBenenue B MamuHHoe o0yueHHe U paboTa ¢ TaHHBIMU

1. OObsicHUTE, YTO TaKO€ METO]| MAIIMHHOTO OOy4YeHHs] U NpHUBEIUTE MpPUMEpHl 3ajad,
KOTOPBIE MOKHO PELIUTH C €r0 IOMOIIIBIO.

2. CpaBHHUTE UX IUIIOCHI U MUHYCHI QJITOPUTMOB KJIaCCU(PUKALUU: IEPEBbS PEIICHUH, METO]T
OnmKalIIMX coceliell U JTOTUCTHYECKasi perpeccHs.

3. Kakue ocHoBHbIe OnOnoTeKH s3b1ka Python yvaiie Bcero ucnonp3yrores Uit alropuTMOB
KJIACCHUYECKOI0 MAalIMHHOTO 00yueHus? [IpuBenuTe npuMepsl X TPUMEHEHUS.

4. Tlouemy HOArOTOBKA JAaHHBIX SIBISETCS Ba)XKHBIM 3TallOM B MAIIMHHOM OOy4YeHHH?
VYkaxure Ha cenuagbHble 0nbanoTexu Python, KoTopble MOTYyT OMOYB B 3TOM IpOIECCE.

Tunoevie 6onpocwt 014 NOO20MOBKU K KOHMPOIAbHOU padome Ne2

Tembl: AHCAaMOJIEBBIE METOIBI U 00YUYEHHUE C TIOJIKPETUICHUEM

1. Kakue OCHOBHBIE NPHUHILHMIIBI JIEXKAT B OCHOBE aHCaMOJeBBIX MeTOA0B? OObsICHUTE
OErruHr, CTeKMHT U OYCTHHT.

2. Pacckaxkure O CHIBHBIX U CHA0BIX CTOpPOHAX MeToja OOydYeHHUs C TOJIKPEIUICHHEM.
[TpuBenuTe mpuMepsl 3a/1a4, B KOTOPBIX ATOT METOJ MOXKET ObITh IPUMEHEH.

3. OOwsacuutre mnonsatus "areHt', "cpema" wu "Harpaga" B KOHTEKCTe OOyYEHHUS C
MOJIKPETUICHUEM.

4. CpaBHUTEC M CONOCTaBbTE IOHATHS OEITHMHra, CTEKHMHra M OYyCTMHTa B KOHTEKCTE
aHcamOJIeBbIX METOJI0B. B ueM 3akitouarorcs ux oTIn4us?
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Tunoegwie 6onpocwl 0111 NOO20MOEKU K KOHMPOJIbHOU padome No3

Tembl: OCHOBBI HEHPOHHBIX CETEH U OJJHOCIOMHBIE HEUPOHHBIE CETU

1. Uro Takoe HEMpPOHHBIE CETH U KaKUE 3ajaud OHM MoryT pemats? [IpuBenure npumepsl
Pa3IMYHBIX aPXUTEKTYpP HEMPOHHBIX CETEH.

2. Onumure CTPYKTYpY U NPUHIMI paOOThl OAHOCIONHOM HelipoHHOM ceTH. Kak oHa pemaet
3a1a4u Kiaccupukanuu?

3. Yro Takoe NMHEWHas U HeluHelHas kiaccuduxanus? [IpuBenure npumepsl.

4. Kakoe mpaBWJIO JISKUT B OCHOBE OOYYEHHMs OJHOCIOWHBIX HeWpoHHBIX cerel? Kakue
MPUHIIUIIBI OHO HUCIIOJIb3YET AJI1 OOHOBJIEHUS BECOB?

Tunoevie 6onpocwt 013 NOO20MOBKU K KOHMPOAbHOU padome Ned

Tembl: MHoOrocioiiHble MEPLENTPOHbI, APXUTEKTYpPhl HEUPOHHBIX ceTell u Oopnba ¢
nepeodoydeHneM

1. Yto mpeacTaBsitoT cO00¥ MHOTOCIIOMHBIE TepiienTpoHbl? Kakoi Bu 3a/1a4 OHU CIIOCOOHBI
pemars?

2. OObsICHUTE TPUHIMII 0OPATHOTO pacmpocTpaHeHus: omuoOku. Kak oH mpuMeHseTcs ams
00y4YeHUs MHOTOCJIOMHBIX HEHPOHHBIX CETEH?

3. B 1eMm 3akirodaeTcsi 0COOCHHOCTh apXUTEKTYp CBEpTOUHBIX HEeHpoHHBIX ceteld (CNN) u
PEKYPPEHTHBIX HEHpOHHBIX ceTeld (RNN)?

4. Yro Takoe mnepeoOydeHHEe U KaKHe METObl PeryJsipu3aliy MOMOTal0T OOPOThCS € ATOM
npoOaemMoii? Pacckaxkute 00 alanTUBHBIX METO/IaX ONTHMHU3AINH, TakuX kak Adam u RMSProp.

7.3.2 IIpomexyTouHasi aTTecTarus

Bonpocwt k rx3ameny

1. Yto Takoe METO MAITUHHOTO OOYYEeHHS U JJI KaKUX 33]1a4 er0 MOKHO OITK-4
HCIIOJIb30BaTh?

2. Kakue ocHOBHBIE IIard BKJIIOYAET B ce0s mporiecc paboThl C JaHHBIMH MEpe]T OIIK-4
MIPUMEHEHHUEM AJITOPUTMOB MAITUHHOTO OOYYCHHUS?

3. Kakue anropuT™bl K1acCHYECKOTO MAIIMHHOTO 00y4YeHwUsI Bbl 3HaeTe? B uem ux OIIK-4
OCHOBHBIE OTIINYMS?

4. Jlaiite onpenenenue aHcamMOIeBbIX MeTOI0B. [IpuBeanTe MPUMEpHI TAKUX OIIK-4
METO/JIOB.

5. Kakue anropurMbl 00yueHus ¢ MOAKPEIJIEHUEM Bbl MOKETE Ha3BaTh? B uem OIIK-4
3aKJI0YAETCS UX CYTh?

6. Yto Takoe Heliponnsle cetn? Kakue 3a/1a4v OHM MOTYT peiaTh? OIIK-4
7. OnuImuTe CTPYKTYPy OJHOCIOWHON HEHpOHHOH ceTu. Kak oHa BBITIOJIHIET OIIK-4
KJ1acCU(UKALNIO?

8. Urto Takoe nuHelHas U HenuHelHas kinaccudukanys? [IpuBeaure npuMepsl. OIIK-4
9. Kak paboraeT mpaBuiio 00paTHOTO PacIpOCTPaHESHHSI OIITMOKH B MHOTOCIIOHHBIX OIIK-4
HEUPOHHBIX CETAX?

10. Yewm cBeptounsie HelipoHHbIe ceTH (CNN) OTIMYal0TCs OT peKYPPEHTHBIX OIIK-4
HelipoHHbIX ceTed (RNN)?

11. Yro Takoe nmepeodyyeHHe U KaKHE METOAbl IOMOTAIOT €ro MPeI0TBPALIATh? OIIK-4
12. Kakue aanTHBHBIC METO/IBI ONITUMU3AIIMN BBl MOKETE Ha3BaTh? B uem OIK-11
3aKJII0YAETCSl UX PUMEHEHHE?

13. OObsicHUTE TOHATHSI OCSTTHHTA, CTEKWHTA M OYCTHHTA B aHCAMOJICBBIX METOJIaX. OIIK-11
14. Kakue 3THUeCKHE U COLUANIbHBIE aCIIEKTHI CYIIECTBYIOT B HCIIOJIb30BaHUHI OIIK-11
HEUPOHHBIX CETEH?
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15. Kakue 6ubmmorexku Python warmie Bcero ncnonb3yroTes Uit allTOPUTMOB OIlK-11
KJIACCHYECKOT0 MAITMHHOTO 00y4YeHus?

16. B uem 3akirouaeTcs nporecc GopMupoBaHws 00yJaroniei u TectoBoit BeiOopok? | OITK-11
17. Kakue MeToIbl peryisipu3alii IOMOTaT 0OPOThCs ¢ IepeodyueHrem? OIIK-11
18. Kakue 0coOEHHOCTH UMEIOT TITyOOKHE HEHPOHHBIE CETH 10 CPAaBHEHHUIO C OIIK-11
OJIHOCJIOMHBIMU?

19. Kakue npenmymiecTBa u CJI0)KHOCTH CBOMCTBEHHBI T€HEPATHBHBIM OIIK-11
coctszarenbHbIM ceTsiM (GAN)?

20. Kakue npuHIUIBI 00Y4YEHUs C MOJKPEINICHUEM UCTIONb3YIOTCS JUIsl 00ydeHust OIIK-11
areHToB?

21. Kakue anropuTMsbl KiacCu(UKALUK MOKHO HCIIONIB30BATh JUIS PEIICHUS 3a]a4H OIIK-11
MHOT'OKJIACCOBOM Ki1accudukanuu?

22. B ueM CcyTh MeTO/ia OIOPHBIX BEKTOpOB (SVM)? OIIK-11
23. Kakue MeTpuKH UCIIONB3YIOTCS VIS OIICHKH KauecTBa padOThl aITOPUTMOB OIIK-11
MaIlIMHHOTO 00y4YeHus1?

24. Yto Takoe Kpocc-BaIMAIMs U KaK OHA IOMOTaeT OIICHUTh TPOU3BOIUTEIILHOCTD OITK-13
Mozenu?

25. Kakue maru BKJIIOYAeT B ce0sl mporecc 00ydeHus HEHPOHHBIX CETEH? OIIK-13
26. B yem 3akitoyaeTcsi apxuTEKTypa CBEPTOYHBIX HEMPOHHBIX CETEH U IS KaKuX OIIK-13
3aJ1a4 OHU HauboJiee NOIXOIIT?

27. Kakvie METObI ¥ aITOPUTMBI HCIIONB3YIOTCS I aBTOMAaTHYECKOTO BhIOOpa OIIK-13
TUIeprapaMeTpoB MOAENN?

28. YUro Takoe hyHKIHS aKTUBAIMK B HelpoHHO# ceTn? [IpuBenure mpumMepsl OIIK-13
MOMYJISIPHBIX DYHKIUN aKTUBAIUH.

29. Kakuie mpakTHIecKre METOBI IIOMOTAIOT YCKOPHUTH MPOIIecC 00yUeHHS OIlK-13
HEUWPOHHBIX CeTei?

30. B ueM cocTouT 3a/1aua 0OHAPYKEHHUS] aHOMAIMK (AaHOMaJIbHOTO TTOBEACHMS)? OIIK-13
31. Kakue mpHHIIUIIBI JIS)KAT B OCHOBE METO/1a TPAJAMECHTHOTO CITYCKa MTPH 00YUICHHUH OIIK-13
HEUPOHHBIX CETEH?

32. Kakre 0COOCHHOCTH €CTh y 3a/1a4l PErPEeCCHU 10 CPABHEHHUIO C 3a]1adeid OIIK-13
KJIacCCH(UKAIMH?

33. Kakue MeTop! mpeiBapuTeIbHON 00paObOTKH TaHHBIX IOMOTAIOT YITyYIIUTh OIlK-13
pe3yabTaThl MOJIENIEH?

34. B yeM 3axrogaercst MeToJ1 ontuMu3anni Adam u kak oH paboTaer? OI1K-13
35. Kakue Buibl HEHPOHHBIX CETeH MCIOIB3YIOTCS ISl 00pabOTKU OIIK-13
OCJIE10BATEILHOCTEN JaHHBIX?

36. Uto Takoe pexkyppeHTHbIe HeipoHHble cetr (RNN) 1 Kak OHM peliaroT 3a1a4u? OIIK-13
37. KakuM 006pa3oM MOXHO H30eXKaTh MPOOJIEMBbI 3aTyXxaromiero uin B3peiBatomerocs | OIMK-13
rpaguenTta npu ooyuennn RNN?

38. B ueM 3akirogaeTcs MEXaHU3M OOpAaTHOTO PacIpOCTPaHEHHUS OIIMOKHU B OIIK-13
HEHUPOHHBIX CETsX?

39. Kakue BuabI GYHKIIMN TOTEPh UCTIOIB3YIOTCS NpH 00yueHnn HelpoHHbIX ceTeit? | OIIK-13
40. Kakum 006pa3oM MOKHO IPOBOUTH ayTMEHTAIUIO TaHHBIX JUIS yITydIICHUS OIlK-13
KauecTBa MoJiesei?

41. Kakue xapakTEepUCTHUKH BXOJIHBIX JTAHHBIX BAXKHBI JIJIs1 BEIOOpA ONTUMAJIbHON OIIK-13
ApPXUTEKTYpbl HEUPOHHOI ceTu?

42. B ueM COCTOWT METOJ] ayTMEHTAIIUH JJAHHBIX U KaK OH MOKET MTOBBICUTh OIIK-13
IPOU3BOJIUTENILHOCTh MOJIETIH?

43. Kakue hakTopbl MOTYT IPUBECTH K NepeoOyuenuto moaenu? Kak ero OIIK-13

IPEIOTBPATUTH?
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44. Yto Takoe runeprnapaMeTpbl MOJENIN U KaK UX MOXHO HACTPOUTb JUIs OIIK-13
JOCTHKEHUSI TYUIIUX Pe3yIbTaToB?

45. Kakue MeTo/ bl JONOTHUTEIBHON 00pabOTKH JAHHBIX MCTIOIB3YIOTCS IS OIIK-13
YMEHBIICHUs AucOasaHca Ki1accoB?

46. B ueMm 3akirouaeTcs MPUHIUIT 00yYEeHUS C TIOJIKpeIieHneM 1 kakue areHTsl B Hem | OINTK-13
Y4acTBYIOT?

47. Kakue aaropuTMbl U METOIbI UCTIONB3YIOTCS JIJIsl OOyYEHHS areHTOB B 3aja4e OIIK-13
00y4YeHHS C TOAKPEIUICHUEM?

48. Yto Takoe CII0KHOCTh MOJEIN U KaK OHA MOYKET IMOBJIMATH Ha KA4ECTBO OIIK-13
IIpeIcKa3aHuii?

49. Kakue MeTo/1bl IOMOTAIOT CIIPaBUTHCS C Ipobiiemoii "cmerenus” (bias) npu OIIK-13
o0y4yeHuu Moienei?

50. B yem 3axitoyaercss NpUHIMIT pPabOTHl METOA IpaAueHTHOro Oyctunra u kak on | OIIK-13
yIy4IIaeT NpecKa3aHus MOJCIICH?

51. B yem 3axitoyaercs NPUHIMIT 00yUYeHHsI ¢ OAKPEIUIEHUEM U KaKhe areHThI B OIIK-13
HEM Y4YacTBYIOT?

52. Kakue anropuT™Mbl U METOJIBI UCIIONB3YIOTCS Ui O0YUEeHHS areHTOB B 33/1a4e OIIK-13
0o0y4YeHusl C NOJKperieHueM?

53. Yro Takoe CI0KHOCTh MOJICJIN M KaK OHA MOXKET MOBJIHMATH Ha KAYECTBO OIIK-13
npecKazaHui?

54. Kakuie MeTobl TOMOTAIOT CIIPABUTHCS ¢ mpobnemoit "cmemenus" (bias) nmpu OIIK-13
00y4YeHUHn Mojieei?

55. B yem 3akitoyaercst NpUHIMI PabOTHI METOAA IpaAueHTHOro Oyctunra u kak on | OITK-13

YAY4IIAeT OpeacKa3aHusi MOACIICH?




