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1 Henawn, 3a0a4M ¥ IVIAaHUPYEMbIe Pe3yJbTAThl 00y4eHHs 110 AUCHUILIHHE

Lenv M3ydyeHUs: MUCIUILIMHBI «MaliMHHOE OOYYCHHS» 3aKJII0YaeTCS B O3HAKOMIICHHUH C
0a30BBIMH MOHATUSIMH U QJITOPUTMAMHU MAIIMHHOTO 00y4eHus. PaccMaTpuBaroTcs 0COOCHHOCTH UX
OPUMEHCHHS K CHCTEMaM TEXHHUYECKOro 3peHHs i oOecredeHUs pabOTOCIOCOOHOCTH U
0€30MaCHOCTH MEXaTPOHHBIX CHUCTEM, a TAKXKE aJITOPUTMbI KIIACCHUECKOTO MAIIMHHOTO O0YUYCHHS,
oOyueHHsI C TOAKPEIUICHUEM, aHCaMOJIEBbIE METO/bI, a TaK)Ke apXUTEKTypa, pa3paboTka u
UCIIOJIb30BaHUE HEHPOHHBIX CETEH JIJIS PEIICHHUS TEXHOJIOTUYCCKHX 3a/1a4.

3a0auu uzyuenus OUCYUNTUHBL:

e (O3HaKOMIJICHHE C PA3THYHBIMH KJIaCCAMU aJITOPUTMOB MAIIUHHOTO O0YYCHUS;

e [lonyyeHus NpaKTUYECKOTO HABBIKA MPOrPAMMHPOBAHHUS ATUX aJITOPUTMOB;

e (O3HaKOMJICHHE C TPUMEpPaAMH HCIOJIb30BAHUS METOJ0B MAIIMHHOTO OOYYCHHUS B
pEabHBIX TEXHOJOTMYECKUX 3a1a4ax.

OOyyenne mno aucuUIUIMHE «MamuHHOEe O0yueHHe» HampaBiIeHO Ha (OPMUPOBAHHE Y
00y4aroIuXCcsl CAeAYIOIUX KOMIIETEHIUI:

Kox v HanmenoBanue
KOMIIeTeHIINIi

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

HaunmeHoBaHnue noxkasaress
OLlCHUBaHUA

OIIK-4. Cniocoben
HCIIOJIb30BaTh COBPEMEHHBIC
UH(GOPMaIMOHHBIE
TEXHOJIOTHH U TPOrPAMMHEIC
CPEeJICTBA IPU MOJICTUPOBAHUHT
TEXHOJOTHYECKHUX TIPOIIECCOB

HNOIIK-4.1. ITonumaer
METO/]Ibl MATEMaTHYECKOIO
MOJIETTUPOBAHUS
TEXHOJIOTMYECKUX IPOIIECCOB
Y TIOPSZIOK UCIIOJIb30BAHUS
CTaHJIapTHOTO U
CIELMATN3UPOBAHHOT O
MPOTPAMMHOTO 00ECTICUCHHS;
NOIIK-4.2. Ucnonb3yet
COBpPEMEHHBIE TPOrPAMMHBIE
CPEICTBA MPU MOJEIUPOBAHUU
TE€XHOJIOTMYECKHUX MPOIIECCOB;
NOIIK-4.3. Pa3zpabarbiBaer
MaTeMaTH4eCKHe MOJIEIN
TEXHOJIOTMYECKHUX TIPOLIECCOB
C MCII0JIb30BaHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHi, CTAHAAPTHOTO U
CHEIHaTM3UPOBAHHOTO
IPOrPaMMHOI'0 00ecTeueHHMsI.

3Hath:

OCHOBBI AITOPUTMU3ALUH,
SI3BIKU TIPOTPAMMHUPOBAHHSI
BBICOKOT'O YPOBHSI.

Ymern:

Hcnonp30Bath UMEOMIMECS
MPOTPaMMHBIC TTAKETHI U
pa3zpabaThIBaTh HOBOE
porpaMMHoOe oOecreueHue,
HeoOxoauMoe N1t 00pabOTKH
uHGpOpPMAIIUY U YIIPABJICHUS B
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEMaX.

Baagerb:

HaBbikamMu ipuMeHEeHUs
COBPEMEHHBIX MPOTPAMMHBIX
CPEJICTB U SI3BIKOB
IPOrPaMMHUPOBAHHUS BEICOKOTO
YPOBHS

OIIK-11. Criocoben
OpPTaHU30BBIBATH Pa3pabOTKY
U MPUMCHCHUEC aJITOPUTMOB 1
COBPEMEHHBIX ITU(POBBIX
IIPOTPAMMHBIX METOI0B
pacueToB U MPOSKTHUPOBAHHUS
OTJIENIbHBIX YCTPOUCTB U
MOJICUCTEM MEXaTPOHHBIX U
POOOTOTEXHUUECKUX CUCTEM C
HCIIOJIb30BaHUEM

NOIIK-11.1. ITonnmaer
METOJIbl U IPOrPaMMHBIE
CpeICTBa MPOEKTUPOBAHUS
YCTPOMCTB U MOACUCTEM
MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM;
NOIIK-11.2. IIpumensier
IIPOrpaMMHBII
MHCTpYMEHTapuil pa3paboTKu
TEXHUUYECKOTO U

3HaTth:

MeTop1 TOCTPOCHHUS
QJITOPUTMOB, OCHOBBI BBICITICH
MaTEeMaTUKH U
MaTeMaTHYECKON CTaTUCTUKH.
Ymers:

Pa3zpabartreiBath
MHTEJUJIEKTyalIbHbIE MOACTH 1
QJITOPUTMBI YIIPABICHUS JIJIS
MEXAaTPOHHBIX U




CTaHapTHBIX
VCIIOJIHUTEIIBHBIX U
YIPaBIIAIOIUX YCTPOUCTB,
CPEICTB aBTOMATHUKH,
W3MEPUTEIIBHOU U
BBIUNCIIUTEIbHON TEXHUKHU B
COOTBETCTBUU C TEXHUUECKUM
3aJlaHUEM, pa3padaTbIBaTh
U(POBBIE ATOPUTMBI U
IIPOrpaMMBbI YIIPABJICHUS
POOOTOTEXHUUECKUX CUCTEM

MPOrpaMMHOTO 0OecreueHUs
MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX CUCTEM;
HOIIK-11.3. Opranusyer
pa3paboTKy aJrOpUTMOB
pacyeToB ¥ MPOCKTUPOBAHHUSI
OTJICIBHBIX YCTPOICTB H
MOJICUCTEM MEXATPOHHBIX H
POOOTOTEXHHUUECKUX CHCTEM C
WCTIOJIb30BaHUEM
CTaH/IaPTHBIX
WCTIOJTHUTEJIbHBIX U
YIPABJISIIOLIUX YCTPOUCTB,
CpE/CTB aBTOMATHKH,
U3MEPUTEIIBHON U
BBIYUCIIUTEIILHOM TEXHUKHU

POOOTOTEXHUYECKUX CUCTEM
OCHOBBIBASICh Ha
9KCICPUMCHTAIBHBIX
PacUYETHBIX TaHHBIX.
Baaners:

HaBbikamMu nipuMeHeHUs
KJIACCUYECKUX METO/IOB
MaTeMaTHYECKOW CTATUCTHKHU
W/WJIH aNTOPUTMOB
MCKYCCTBEHHOTO MHTEJUICKTA
JUTS IPOCKTHUPOBAHUS
U(PPOBBIX CUCTEM.

OIIK-13. Cniocoben
UCIIOJIb30BAaTh OCHOBHBIE
MOJIOKEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX HAYK U
MaTeMaTUKH MpU
dbopMHUpPOBaHUH MOJIENIEH U
METOJIOB MICCIICTOBAHUS
MEXaTPOHHBIX U
POOOTOTEXHHUUECKUX CUCTEM

HOIIK-13.1. Tlonumaer
METO/IbI TIOCTPOCHHUS
MaTeMaTUYECKUX MOJAENIECH
JTUHAMHYECKUX SIBJICHUN U
CIIy4aiHBIX MPOLIECCOB,
TaKk)Ke KOHCTPYKTUBHBIE U
IKCIUTyaTallMOHHBIC
0COOCHHOCTH MEXaTPOHHBIX U
POOOTOTEXHHUYECKUX CUCTEM;
NOIIK-13.2. [Ipumensier
METObI pa3padOTKu
MaTeMaTUYECKUX MOJENei
MEXaTPOHHBIX U
POOOTOTEXHUUYECKUX CUCTEM
Ha OCHOBE (hopMabHON
JIOTUKH, MAaTEMATHYECKOMN
CTaTHCTUKH U
HCKYCCTBEHHOT'O MHTEIIEKTA,
B TOM YHCJI€ HEHPOHHBIX
ceTeil;

NOIIK-13.3. Ucnons3yer
3aKOHBI M METO/IbI
€CTECTBEHHBIX HayK U
MaTeMaTHKHU TIPH
hopMupoBaHUH MOJIEICH
MEXaTPOHHBIX U
POOOTOTEXHHUECKIX CHCTEM

3HaTh:

MeTop1 TOCTPOCHHUS
MaTeMaTUYECKUX MOJEIIECH
JTUHAMHUYECKHX SBJICHUH U
CIIy4alHBIX IPOLECCOB.
Ymern:

PazpabarbiBath
MaTeMaTHYeCKUe MOJIETIN
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM C
MIPUMEHEHUEM METOJIOB
(dbopMaIbHOM JOTHKH,
MaTeMaTUYeCKOW CTaTUCTUKH
1 UCKYCCTBEHHOT'O
WHTEJUICKTa, B TOM YUCIIE
HEUPOHHBIX CETEH.
Baaners:

HaBbikamu ucmonbp30BaHus
CTaTUCTUYECKUX METOJIOB B
mpolecce pa3padboTKu
QITOPUTMOB MPOTPAMMHOTO
obecrieyeHus.

2 MecTo TUCHUIUIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl

JluciumnnmHa OTHOCUTCS K oOsi3arenbHOM vactu Onmoka bl «ducrumimabl (MOZYIH)».
JlucuumirHa HemoCpeICTBEHHO CBsI3aHa CO CIEAYIOIMMH JUCIUIUITMHAMK U TipakTukamu OOIT:
WHuTennexTyalbHble CUCTEMBI YIIPaBICHUS;
MeTobl 1 anropuT™Mbl 00pabOTKH N300paskeHMI;

[IporpammupoBanue Ha Python;




IIporpaMMupoBaHue Ha SI3bIKE BBICOKOT'O YPOBHS;

[Ipou3BoicTBEHHAs MPaKTHUKA (IPOEKTHO-TEXHOJIOTHYECKas);

CoBpeMEHHBIE METO/Ibl TEOPUH YIIPABIICHUS;

praBHeHI/IC IIPOMBINIJICHHBIMHU MCXAaTPOHHBIMHU CUCTCMaMHU.

3 CTpyKTypa M cofep:KaHue AUCHUTLTHHBI

OO01mmast TpyA0eMKOCTh TUCHHUIUTHHBI COCTaBIsIET 6 3a4eTHBIE eMUHUIIBI (216 yacoB).

3.1 Buabl yueOHoii padoThl U TPY10EMKOCTh

Ne Cemectp
n/ Buna yueOHoii padoThI Kosuuecrso
4acoB 3
n
1 AyAUTOpPHBIE 3aHATHS 72 72
B ToMm uncne:
1.1 | Jlexuuu 36 36
1.2 | CemuHapcKue/MpaKTUICCKUEC 3aHATHS 36 36
2 CamocTosiTejibHas paboTa 144 144
B ToMm gucie:
2.1 | IloaroroBka OTY4ETOB MO MPAKTHYECKUM paboTam 68 68
2.2 | Pabora ¢ KOHCIIEKTOM JIEKIUH 40 40
2.3 | IlonroroBka K 9K3aMeHy 36 36
3 IIpomexyTOUHAS aTTECTAMSA
3auet/nud.3aduer/7K3aMeH 3K3aM€EH
Hroro 216 216
3.2 TemaTuyecKuii MJIaH U3yYEeHUS TUCHUTLTHHBI
TpyaoemkocTsb, yac
AyautopHasi pabora Z
=
o2 3 5| =2
Ne Pa3iesbl/TeMbl o - s 2 « Ex| 228 =
n/n JAMCHUIIITHHbI 3 =t 28El g2 22|83
& < S & 88 SIS E S
D) = = a, I = = o
= Ex S o8| 55| ¢
= s 9 Q9 8 c s
v o = = =
O E = = O
Pa3znen 1. Beenenne. Pa6ora ¢
1 A a 58 8 10 40
JAHHBIMU
Tema 1. O030p 3a7au, perraeMbIx
METOJIOM MalTUHHOTO O0YYEeHHUS.
1.1 2 2 10
Knaccugukarus anroputMon
MAaIIMHHOTO 00yUYeHus
Tema 2. O030p OCHOBHBIX OMOIHOTEK
1.2 | s3pika Python st anroputmoB 2 2 10
KJIACCHYECKOT'0 MAIIMHHOTO 00YYEHUs
Tewma 3. [logroroBka JaHHBIX, UMIIOPT
1.3 | maHHBIX ¥ ceUaIbHbIE OMOINOTEKN 2 4 10
Python




14

Tema 4. ®opMupoBaHHe TECTOBON U
oOyuarolieit BBIOOpOK AJ1st
TEXHOJIOTUYECKOM 3a1aun

10

Pa3pen 2. AHcaMOJieBbI€ METOIbI.

42

26

2.1

Tema 1. berrunr, Ctekunr, byctunr

14

2.2

Tema 2. O0y4deHue ¢ MOAKPEILICHUEM

12

Pa3znen 3. HeiiponHnble ceTn

116

78

3.1

Tema 1. BBenenue B HelipOHHbBIE CETH.
OcHoBHbBIE IOHATHUS, KJIaCCU(PUKALINY,
APXUTEKTYPbI

10

3.2

Tema 2. OgHOCIOITHBIE HEHPOHHBIE
ceTd. JInHelHAs ¥ HeTUHEHHAs
knaccugukanus. O0yyeHue ¢
MTOMOIIBIO TTpaBmiia Xeb0a.

10

3.3

Tema 3. MHoOTOCHOMHEIE
MEePIENTPOHBI: BBEJICHHUE B
MHOT'OCJIOMHBIE HEHPOHHBIE CETH,
00paTHOE paclpOCTPAHCHHE OITHOKH.

10

3.4

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

18

3.5

Tema 5. IIpobGnema nepeoOyueHus u
METOJIbI PETyJIApU3alUU. ATalITUBHBIC
METOJIbI onTHMH3auu: Adam,
RMSProp u npyrue.

10

3.6

Tema 6. IIpoiBUHYTBIE apXUTEKTYPHI:
ri1yOOKHe HEHPOHHBIE CETH: UX
NPEUMYIIECTBA U CIOXKHOCTH;
TE€HEPAaTUBHBIE COCTS3aTENbHBIE CETU
(GAN) a1 reHepaii KOHTEHTA.

10

3.7

Tema 7. DTUUECKHE U COLIUAIILHBIE
ACTICKTBI: STUYECKHUE BOIIPOCHI B
MCIIOJIb30BaHUU HEUPOHHBIX CETeH,
aBTOMAaTU3AIlMS U 3aMelleHue paboynx
MPOIIECCOB, BIUSHUE U
pacnpoCcTpaHeHUE CMEILICHUH 1
MPEJIB3SATOCTH B JIAHHBIX.

10

Hroro

216

36

36

144

3.3Coaepxanue TUCHUNINHBI

Pa3pnen 1. Beeaenne. Pabora ¢ nanHbIMHM
B osTOoM pazmene CTyIEHTHI O3HAKOMATCS C METOJaMU MAIIMHHOTO OOY4YeHUS M HX
npuiokeHussMUA. OHH U3ydaT KJIacCU(UKAINIO aJITOPUTMOB MAITUHHOTO 00yYEHUs U TOUMYT, KaKkue
3a/layd MOXHO peIIaTh C UX MOMOIIbI. Takxke OyaeT pacCMOTPEHO HCIOJIb30BAaHHWE OCHOBHBIX
oubnmuorek s3pika Python mms kmaccmyeckoro wmamuHHOTO oO0yueHHs. CTyIeHTBI HaydaTcs
MOATOTaBINBATh JaHHBIC, UMIOPTUPOBATh UX M HCIIOJIH30BaTh CHEIUATN3NPOBAHHBIC OMOIMOTEKH.
OHU Takke OBNAJICIOT HABBIKAaMHU (DOPMHUPOBAHUS TECTOBBIX U OOYYAIOIINX BBIOOPOK ISl PEIICHUS
TEXHOJIOTHYECKHUX 3a/1a4.




Pa3nea 2. AHcaM0J1eBBI€ METOALI

B sTOM paszaene cTyaeHTHl yriryOsT CBOM 3HAHUS B METOJIaX MAIIMHHOTO OOy4YCHHUs, N3yUHB
aHcaMOJIeBbIe METO/BI, & TAK)KE TaKUe CTPYKTYpPhI KaK OCTTHHT, CTEKHHT M OycTHHT. Taxxke Oyaer
paccMOTpeHo o0ydeHue ¢ moakperuieHueM. CTyneHTBl OCBOST METOABI, ITO3BOJISIOLINE
KOMOWHUPOBATH MPEICKA3aHUsI HECKOJIBKUX MOJIEINEH IS yIIydIIeHus: 001l MPOU3BOAUTEIBHOCTH.

Pa3nen 3. HeiiponHble ceTu

B stom pazmene cTyneHThl OynyT H3ydaTh OCOOCHHOCTHM M CHOCOOBI HCIOJB30BaHUS
HEHpOoHHBIX ceTeil. OHM M3y4aT OCHOBHBIC MOHATHS, KJIACCH(PHUKAIMUA U PA3TUYHBIE apXUTEKTYPHI
HelpoHHBIX ceTeil. [lomydar mpencraBieHne o paboTe OMHOCIOWHBIX HEHPOHHBIX CETEH, X
CHOCOOHOCTH K JMHEWHOW M HEIMHEHHOW KIacCH(pHKAIMM, a TAKKe O NPUHIHIE OOydYeHHS C
noMmouiplo mpaBmwia Xe006a. Ilo3nHee cCTyneHTh mMepeldAyT K HM3YyUYEHUIO MHOTOCIOWHBIX
NEePUENTPOHOB, OCBOMB METO/ 00paTHOTO pacrpocTpaHeHus omrOku. OHU y3HAIOT, KaK CO3/1aBaTh
U o0ydaTh CJIOXKHBIE HEHPOHHBIE CETH s Pa3HBIX 3ajad. byayT paccMOTpeHbl apXHUTEKTYpbl
CBEPTOUYHBIX HEMPOHHBIX CETEH JIJIsl aHAIN3a U300PKEHHUI U pEeKYPPEHTHBIX HEUPOHHBIX CETEH I
00paboTKku mocnenoBaTenbHOCTeH. Takke CTyIAeHTH U3ydaT mpoOiieMy MepeoOydeHHs] U METObI
peryisipuzalnuy, 03HAaKOMSTCS ¢ aAalTUBHBIMU METOJaMH ONTHUMU3ALUN BECOB HEUPOHHBIX CETEH,
takumu kak Adam u RMSProp. B 3akmtountenbHON yacTu pasfena CTyAEHTHI MO3HAKOMATCS C
IPOJABUHYTHIMU apXUTEKTypaMU HEHPOHHBIX CeTeHl, BKItouas riayOokue HelpoHHble ceTh. OHu
Y3HAIOT O TPEUMYILNECTBaX U CIOXKHOCTAX TIJIyOOKHMX CeTeil, a TakKe O TeHEpaTUBHBIX
coctsazarenbHbIX ceTsiX (GAN), KoTopble MCHONB3YIOTCA Ul IeHepaluuu KoHTeHTa. Kpome Toro,
OyneT o0CyKIaThCsl ATHUECKHUE U COLUATbHBIE aCMIEKThI UCTIOJIb30BaHUS HEHPOHHBIX CETEH, BKIIIOYas
BOIPOCHI ATUKHU, ABTOMAaTU3allMU U BO3/IEUCTBUS CMEIIEHUN U IPEB3SITOCTH B IaHHBIX.

3.4 TemaTnka CEMUHAPCKUX/MIPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1 CemuHapcKkue/IpaKTUYECKHE 3aHATHUS

Cemunap 1-2. Benenue B MalmHHOe 00yueHHE U METO]IbI BbIOOpa
Cemunap 3-4. IloaroroBka 1aHHbIX U crienuanbHbele Python-Oubnuorexkn
Cemunap 5-6. Anroputm Q-learning

Cemunap 7-8. @opmupoBaHue BEIOOPOK JUIs 3a]1a4n

Cemunap 9-10. Anropurm Random forest u anropurm Gradient boosting
Cemunap 11-12. OcHOBBI HEUPOHHBIX CETEH: MOHATUS U aPXUTEKTYPbI
Cemunap 13-14. OHOCIONHHBIE 1 MHOTOCTIOWHBIE HEUPOHHBIE CETH
Cemunap 15-16. Céprounsie HeliponHbie ceTH (CNN)

Cemunap 17-18. Pexyppentasie Cetu (RNN)

3.4.2 JIaGopaTopHbI€ 3aHATUS
He npeaycmoTpensl

3.5TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycmotrpensl



4 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecneyeHue

4.1 HopmaTuBHbie 10KyMeHTHI 1 'OCThI

He npenycMmotpensl

4.2 OcHoBHasi TUTepaTypa

1. denopos, . 1O. IIporpammupoBanue Ha python: yueOHOe mocoOue s By30B /
. YO. ®enopoB. — 6-¢ uza., nepepad. u gon. — Mocksa: M3znarensctBo Opaiit, 2025. — 187 ¢. —
(Beicmee obpazoBanue). — ISBN 978-5-534-19666-5. — Tekct: anekTponHsii // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/556864

2. BoponoB, M. B. Cucrembl HCKYCCTBEHHOTO HHTEIUICKTA: YYCOHUK W IMPAKTUKYM IS
By30B / M. B. Boponos, B. U. [Tumenos, . A. HebaeB. — 2-e u3n., nepepad. u gom. — Mocksa:
NznatenberBo FOpaiit, 2025. — 268 ¢. — (Bricmiee oopaszoBanue). — ISBN 978-5-534-17032-0. —
Tekcr: 3JIEKTPOHHBIN / O6pazoBarenbHas wiardopma Opaiit [calT]. —
URL.: https://urait.ru/bcode/567794

3. CrankeBud, JI. A. VHTEeINIEKTyaIbHBIC CUCTEMbl U TEXHOJOTHH: YYCOHUK U MPAKTUKYM
st By3oB / JI. A. CrankeBud. — 2-¢ u3n., nepepad. u gom. — Mocksa: W3narensctBo HOpaiiT,
2025. — 478 c. — (Boicmee oopazoBanue). — ISBN 978-5-534-20363-9. — TekcT: 31eKTpOHHBIH
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/560754

4.3 lonoTHUTEIbHAS JTUTEPATypa

1. TlmaronoB, A.B. MammunaHnoe oOydeHue: ydeOHOe mocoOwe iss  BY30B /
A. B. [InaronoB. — 2-¢ u3n. — Mocksa: UzmarensctBo FOpaiit, 2025. — 89 c. — (Bsicmiee
oOpazoBanue). — ISBN 978-5-534-20732-3. — Tekcr: »nexTpoHHbI // OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/558662.

2. Yepnsmue, C. A. OcHOBHl mporpamMupoBaHusi Ha Python: y4eOHmMK mis cpemHero

npodeccnonanbHoro odpaszoBanusi / C. A. UepHsliieB. — 2-¢ u3n., nepepabd. u morm. — Mocksa:
NznarensctBo IOpaiit, 2025. — 349 c. — (IlpodeccnonansHoe obpazosanue). — ISBN 978-5-534-
17056-6. — Tekct: onektpoHHbli // OOpa3oBatenbHas 1natrgopma FOpaiit [caidT]. —

URL.: https://urait.ru/bcode/567823.

3. Kpemep, H.IIl. Maremartndeckasi CTaTHCTHKA: y4eOHUK M TMPAKTUKYM ISl BY30B /
H. L. Kpemep. — Mocksa: U3narensctBo HOpaiit, 2025. — 259 ¢. — (Briciiee obpa3oBaHue). —
ISBN 978-5-534-01654-3. — Tekct: anmekrponHsbIii // Obpa3oBatenbHas miardopma FOpaiit [caifr].
— URL.: https://urait.ru/bcode/561039.

4.4 JnekTpoHHBIE 00pa30oBaTeIbHbIE PECYPChI
He npenycmorpeno

4.5 JInueH3n0HHOoe ¥ CBOOOHO pacnpocTpPaHsieMoe NPOrpaMMHoOe
olecneyeHue

1. Anaconda

2. Python

3. Microsoft-Office

4. Microsoft-Windows
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4.6 CoBpemMeHHbIe IPO(eccCHOHATbHBbIE 0a3bl JaHHBIX U HHPOPMALHOHHbIE
CIIPABOYHBbIE CHCTEMBbI

1. Hayunas snextponHas 6ubaroreka http://www.elibrary.ru

2. Poccuiickast rocynapctBeHHas ouoanoreka http://www.rsl.ru

3. EmmHoe okHO pgocTyma K oOpa3oBareibHbIM pecypcam DepepaibHbI OpTaA
http://window.edu.ru

4. OBbC «YHuBepcuteTcKas ouoimoreka onnaiin» https://biblioclub.ru/index.php

5 MarepuajabHO-TeXHHYECKOE o0ecrievyeHne

1. KomnbloTepHBIi KjlacC € MperyCTaHOBICHHBIM MPOTPAMMHBIM 0OeCHeUeHUEM,
yKa3aHHBIM B 1. 4.5, MynbTHMenuitHoe 00opyJoBaHKE (TIPOEKTOpP, MEPCOHAIBHBIH KOMIIBIOTED
npernojaBaTes).

2. Aynuropust Ui JEKIMOHHBIX, MIPAaKTHUECKUX 3aHATHIH. OOOpyIOBaHHE U ammaparypa:
AyJJUTOPpHAA 1O0CKa, BO3MOXHOCTH UCIIOJIb30BAHUA My.]'[BTHMGI[HﬁHOFO KOMILJIECKCA.

6 Mertoauyeckue peKOMeHAANMHU

6.1 MeTonnuyeckue peKOMeHIAIUM ISl penoaaBaTeis 0 OpraHu3anuu
00y4eHus1

Ha nepBom 3aHATHH MO AUCUUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYAECHTOB C MOPSAKOM €€
u3y4eHus (TeMaMu Kypca, (GopMaMu 3aHATUH, TEKYIIETO U IPOMEXYTOYHOTO KOHTPOJIS ), PACKPHITh
MECTO M POJIb IUCLUUIUIMHBI B CUCTEME HAyK, €€ IPAKTUUYECKOE 3HAUEHHE, TOBECTH IO CTYJEHTOB
TpeGoBaHus K (opMe OTUYETHOCTH U MPUMEHEHUS BUJIOB KOHTPOJIS.

[Ipu moAroTOBKE K MPAaKTUYECKUM paboTaM MO MEPEUHIO OObSIBICHHBIX TEM IIPENO1aBaATEINIO
HE00XO0IMMO YTOUHUTH IUIaH UX MPOBEIEHHs, IPOayMaTh (OPMYIUPOBKH U COJEpKAHNE YIEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha O0CYKICHHE.

B xone paboThl BO BCTYNHUTEIBHOM CIIOBE PACKpPBITh MPAKTHUYECKYIO 3HAYUMOCTH TEMBI
paboThI, ONPEeNETUTh MOPSAIOK €€ MPOBEACHNUS, BpeMs Ha 00CyKIeHUE KayKI0ro y4eOHOI0 BOIpoca.
[Tpumensist  ¢poHTaNBHBIM  OMpPOC  J1aTh  BO3MOXHOCTb  BBICTYIIUTH BCEM  CTYJCHTaM,
MPUCYTCTBYIOIIUM Ha 3aHATHUH.

B 3akmtounTtenbHOM yacTi paboThI ClleyeT MOIBECTH €€ UTOTH: 1aTh OLIEHKY BBICTYIUICHUIH
Ka)KJ0r0 CTY/I€HTa U y4eOHOU IpyMIibl B 1€710M. PacKpBITh MOJI0XKUTENIbHBIE CTOPOHBI U HEJIOCTATKH
npoBeieHHON paboThl. OTBETUTH HA BONIPOCH CTYJCHTOB. BhIIaTh 3a1aHus 1151 CAMOCTOSITEIILHOM
paboTHI IO MOATOTOBKE K CIEAYIONIEMY 3aHITHIO.

Mertoauka mpenojaBaHus JUCHMIUIMHBI «MamuHHOoe oOyueHue» U peaau3alus
KOMIIETEHTHOCTHOTO TMOJXO0Ja B H3JIOXKEHUM U BOCIPHUSATHM MaTepuaja MpeaycMaTpUBaeT
UCMOJIb30BaHUE CIEAYIOMNUX AaKTUBHBIX W HMHTEPAKTUBHBIX ()OPM TNPOBEACHHS T'PYMIOBBIX,
WHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHSATHH B COYETAHMHM C BHEAYAMTOPHOM paboTOil C Ienbio
(dbopMHpOBaHUs U pa3BUTH MTPO(ECCHOHATBHBIX HABBIKOB 00YYarOIIUXCS:

— TOArOTOBKA K BBIMOJHEHMIO M 3allUTa MPAKTUYECKUX paboT ¢ IOMOIIBIO
CHELHATU3UPOBAHHOTO MIPOTPAMMHOTO OOecTieueH s,

— TEXHOJIOTMM aHalii3a CUTyallud Il aKTUBHOTO OOy4Y€HHUs, KOTOpBIE IO3BOJISIOT
CTYJE€HTaM COEANHUTH TEOPUIO U ITPAKTHUKY, IPEACTABUTD ITPUMEPBI IPUHUMAEMBIX PEIICHUN U UX
MOCNEACTBUM, JEMOHCTPUPOBATh pA3JIMYHbIE MO3UIMH, (OPMUPOBATH HABBIKU  OIIEHKHU
aIbTEpHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OO0yyeHue 1Mo IUCUUIUIMHE BEAETCS ¢ IPUMEHEHUEM TPAJUIIMOHHBIX TOTOKOBO-TPYIIIOBBIX
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TeXHOJOTHH. [Ipu ocymiecTBieHnn 06pa3oBaTeIbHOTO
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mporecca o JUCIUILUINHE HCTIONB3YIOTCS CIeAYIoNe HH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3eHTAIlUH C IPUMEHEHHEM MTPOeKTOpa U mporpamMmmel PowerPoint.

6.2 MeToanueckue yKazaHus JJsl 00y4arOmUXCsl 0 OCBOEHHIO THCHMILTHHBI

CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHJOB yueOHbIX 3aHsaTuid. Llens
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyYE€HUE CTYJIEHTAMH HaBBIKOB
paboThI B TPOrpaMMHBIX HMPOIYKTaX, pACCMAaTPUBAEMBIX B MTPOLECCE U3YyUCHHS TUCIUTUIMHEL.

AynuropHas caMoCTOsITeNIbHAs paboTa Mo JUCHMILIUHE BBINOIHIETCA Ha yUYEOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOABATEINS U IO €r0 33JJaHUIO.

BueayautopHas camocrosiTeNibHas paboTa BBIIOJIHAETCS CTYACHTOM [0  3aJIaHUIO0
IpernoiaBaTess, Ho 0€3 ero HenoCPEACTBEHHOTO YUaCTHSL.

3aay caMOCTOSATENbHON PadOTHI CTYACHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHOM padoThl;

- OCBOCHHE COJICP>KaHUS TUCIUILINHBI,

- yriyOseHue coiep KaHusl U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIIUHBL

- UCTIOJIb30BaHUE MaTepuasa, COOPaHHOTO U TOJTYYEHHOTO B X0/I€ CAMOCTOSITEIbHBIX 3aHATUI
TSt 3 (PEKTUBHOM TTOATOTOBKH K dK3aMEHY.

Bunbl BHEayIUTOPHON CaMOCTOSITENNEHOM paObOTHI:

- CAMOCTOATENIBHOE N3Y4YEHUE OT/IEIbHBIX TEM AUCIUIUINHBL,

- IOATOTOBKA K MPAKTUYECKUM 3aHSATHUSM;

- 0(OpMIICHHE OTYETOB 110 BHIITOJHEHHBIM MTPAKTHYECKUM padoTam;

- IOATOTOBKA K KOHTPOJILHBIM paboTam;

- IOATOTOBKA K 3K3aMEHY.

J1J1 BBIMOTHEHMSI TF0O0TO BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
STalblL:

- OTpe/ieIeHNE eI CaMOCTOSITEbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeIbHOM 3a7auu;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOP aJIeKBaTHOI'O CI0c00a JeMCTBUS, BEIYILIEro K PEIICHUIO 3a/1a4H;

- INTAHUPOBaHUE PabOThI (CAMOCTOATENBHOM MIIN C TOMOILBIO MPENOAaBaTeNs) Hajl 3a/1aHUEM;

- OCYIIECTBJIEHHE B MPOIIECCE BBIMOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO U KOHEUHOT0) pe3yJIbTaTOB pabOThl, 1 KOPPEKTUPOBKA BHITIOJTHEHUS PAOOTHI;

- pednexcust;

- Ipe3eHTanus padboThl.

7 MoHJI OLIEHOYHBIX CPEACTB

B nporiecce oOy4eHust HCTIONIB3YIOTCS CIEAYIOMNUE OIEHOYHBIE (DOPMBI CAMOCTOSITEIIBHOM
paboTHI CTY/IEHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TMTPOMEKYTOUHBIX
aTTecTanui

- OTYETHI 110 MPAKTUYECKUM paboTam;

- KOHTPOJBHBIEC PAOOTHI;

- DK3aMeEH.

OueHoYHbIE CpeICTBA TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE
3a/1aHus IO MIPAKTUYECKUM paboTaM HHIUBHIYAbHO JIJIS KAXKI0TO 00Yy4aroerocs.

B pe3ynbrare ocBOeHUS NUCHUTUTHHBI (MOAYsS) GOPMHUPYIOTCS CIEAYIOIMINE KOMIETCHIIUHN:
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Kon
KOMIIeTeHIINH

HaumeHnoBaHne KOMIIETEHIIUH BBIITYCKHUKA

OIIK-4

CriocobeH HCMob30BaTh COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTHU U
IIPOrpaMMHBIE CPEJCTBA IIPU MOJACIUPOBAHUU TEXHOJIOTUYECKHUX IIPOLIECCOB

OIIK-11

CrocoOeH OpraHu3oBBIBaTh pa3pabOTKy M TPHUMEHEHHWE AalfOPUTMOB U
COBPEMEHHBIX [U(PPOBBIX IPOrPAMMHBIX METOI0B PACYETOB U MPOSKTUPOBAHUS
OTJICTBHBIX YCTPOMCTB M TOJCUCTEM MEXATPOHHBIX W POOOTOTEXHHYECKHUX
CHUCTEM C HUCIOJIb30BAHWEM CTAaHJAPTHBIX MCHOJHUTENBHBIX M YIPaBISIOLIUX
YCTPOMCTB, CPEICTB ABTOMATUKH, U3MEPUTEIIBHON U BBIYUCIUTENIBHON TEXHUKHU
B COOTBETCTBHMM C TEXHMYECKHM 3aJaHueM, pa3paldaTeiBaTh LU(POBHIE
QITOPUTMBI U IPOTPAMMBI YIIPABIEHUSI POOOTOTEXHUYECKUX CHCTEM

OIIK-13

Cnoco0eH HCIIOJIB30BaTh OCHOBHEIC IIOJIOKCHHUA, 3aKOHbl MW  MCTOJbI
CCTCCTBCHHLIX HAYK WM MAaTCMATHUKHU IIPpH (I)OpMI/IpOBaHI/II/I MOHCHCﬁ n MCTOJ0B
HCCIICAOBAaHUA MEXAaTPOHHBIX U pO60TOT€XHI/I‘-I€CKI/IX CHCTEM

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsi

[TepedyeHb OLIECHOYHBIX CPEACTB MO AUCHUIITHHE «MammHHOe 00yUYeHUE)

/o

Bun xouTpons Haumenosanue
pe3yabTaToOB KOHTPOJISI pe3yJIbTaTOB
o0yueHus 0o0y4eHus

KpaTkas xapakrepucTuka KOHTPOJIs
pe3yabTaToOB 00y4EHUs

[IpakTuueckass paboTa  BBINOTHSAETCS
VHJIUBUYaIbHO KaXIbIM CTYAEeHTOM. 1o
pe3yJbTaTaM  BBIMOJHEHUS  PaOOTHI
CTyJeHT 0OpMIISIET OTUET, COMIEPIKALITIIT
nopoOHOE  ONHCaHWE MPOJIETaHHON
paboThl C HATNSAHBIM MPEACTABICHUEM
pesynbratoB.  OdopmileHHBI  OT4YeT

1 Texymmi [TpakTnueckast pabota | CTYJIEHT CJaeT NpernojaBareil Ha

IPOBEPKY B 3apaHee YCTaHOBJIEHHBIH
cpok. Ilpm mpoBepke mpenogaBareib
OLICHMBAeT  KadecTBO  o¢opMIIeHUS,
KOPPEKTHOCTh ~ MPOJETAHHBIX  IIaros,
pe3yabTaToOB pabOThl M BBIBOAOB. YacTb
paboT mosipa3yMeBaeT YCTHYIO 3alllUTy B
dbopMaTe 10KIa/1a/Ipe3eHTAIUH.

2 Texymuit KonTponbnas pabora

KonrponbHas pabGoTa  BBIOJHSAETCS
WHAUBUAYAIbHO KaXIbIM CTYACHTOM.
3ajaHue MOApPa3yMEBAECT BBINOJIHEHUS
psga  IIaroB  C  HUCIHOJb30BaHUEM
IIPOrPaMMHOTO o0ecrieyeHus,
M3y4aeMOIo B COOTBETCTBYIOILIEH TeMe.
Pe3ynabpTaToM BBIOIHEHUS KOHTPOJIBHON
paboTsI ABIIIETCS ANEKTPOHHBIN
JOKYMEHT C KpaTKUM  OIHCaHUEM
BBIMIOJHEHHBIX I1aroB M TOJIYYEHHBIX
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pe3yJIbTaToB. IIpn IIPOBEPKE
IIpenojaBaTellb OLICHUBAET, KaK
pe3yinbraT paboThl, TaK U IYCTh
JIOCTHKEHUS pe3ysbTaTa.

[TpomMexxyTouHas arrecTanus
oOyuaromuxcss B ¢dopMe IK3aMeHa
MIPOBOAUTCS o pe3yabTaraMm

BBIIOJIHEHUSI BCEX BHUJOB  y4eOHOIl
paboThl, MPEAYCMOTPEHHBIX Y4EOHBIM
IUIAaHOM 10  JaHHOM  JHCLUIUIUHE
(MOOymI0), TpPU BTOM YUUTBHIBAOTCS
pe3yJIbTATHI TEKYILEro KOHTPOJIS
YCIIEBAEMOCTU B TEYEHHE CEMECTpa.
Ouenka CTENEeH! JOCTH)KEHUS
o0yyarmumMucs IJTAaHUPYEMBbIX
pe3yabTaTOB OOYy4EHUs MO AUCLUIUIMHE
(MOJTyJTI0) MPOBOAMUTCS TIPETOIaBaTENEM,
BEAYIIUM 3aHATUS 1O JAUCLUUIUIMHE
(MOZYyJII0) METO/IOM 3KCIEPTHOM OLICHKHU.
[To uroram nmpomMeKyTOUHOM aTTecTaluu
[0 AUCLMILIMHE (MOJTYJII0) BBICTABIISETCS
OLIEHKa «OTIIMYHOY, «XOpOLIO»,
«yJOBJIETBOPUTEIHHO» Wi
«HEYJIOBJICTBOPUTEIHHOM.

DK3aMeH NMPOBOAUTCS B yCTHOU Gopme. B
ayJUTOPUU HAXOAUTCS MpPEroiaBaTelsb U
He Oojiee 5 4eI0BEK U3 YHUCIIA CTYACHTOB.
Bo BpeMms mpoBeneHHs 3K3aMEHa €ro
y4aCTHUKAM 3ampeuiaercd HUMETh IpU
ce0e M HCIOIB30BaTh CPEICTBA CBSA3M
(coToBble TenePOHbI, MUKPOPOHBI U TIP.).
Crynenry BBIJIAETCS ouner c
TEOPETUUECKUMHU BOIPOCaMHU U
IIpaKTH4YeCKUM 3anaHueM. KomandecTBo
JIOTIOJTHUTEIBHBIX BOIPOCOB 3aBUCUT OT

3 IIpomexyTouHbII OK3aMeH

MIOJIHOTBI OTBETa CTYJEHTA.
JnmutenpHOCTh 3K3ameHa 2 yaca (120
MUHYT).

K IIPOMEKYTOYHON arrecTanuu
JIOITYCKaI0TCS TOJIBKO CTYJEHTBI,

BBIMIOJTHUBIIME BCE BHJBI  Yy4eOHOI
palboThl, MpPEeayCMOTpPEHHbIE paboueit
IIpOrpamMmoin o JUCLMIUIMHE
JucuuIuinee «MalmuHHOe 00ydeHuey

7.2 1Ikana M KPUTEPUH OLEHUBAHMSA Pe3yJIbTATOB 00y4YeHUsI

Iloka3aTeneM olieHMBaHMSA KOMIETEHIIUN Ha Pa3JIMYHBIX 3TallaX UuX (bOpMI/IpOBaHI/IH SABJIACTCA
JOCTHIXCHHC O6y‘-IaIOIJ_II/IMI/ICH IIaHUPYCEMBIX PE3YJIbTATOB o6yquH;1 10 JUCLMITIIIMHE (MO,Z[y.HIO).
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Kpurtepun onenuBanus

IMoka3arennb 5 3 4 5
3HATH: OOby4atommiics OOby4atormmiics OO0yuatomtmiics OO6yuatormmiics
- OCHOBBI JEeMOHCTPHPYET JEeMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
AITOPUTMHU3AIIHH, MTOJTHOE OTCYTCTBHE | HEMOIHOE YaCTUIHOE TIOJTHOE
SI3BIKA WA HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MIPOTPAMMHPOBAHUS | COOTBETCTBHE CIIEAYIOIINX CIICIYIOUINX 3HAHUN: | CIEHYIOMINX
BBICOKOT'O YPOBHS; CJIEAYIOMINX 3HaHUil: - OCHOBBI 3HAHMA:
- METOJbI 3HaHUil: - OCHOBBI ANrOPUTMU3AIUH, - OCHOBBI
MIOCTPOCHHUS - OCHOBBI aITOPUTMHU3ALUHY, SI3BIKU aIrOpUTMHU3ALINHY,
aJITOPUTMOB, aITOPUTMU3ALNHY, SI3BIKH MPOrPaMMUPOBAHUS | SA3BIKH
OCHOBBI BBICIIEH SI3BIKH MPOTPAMMHPOBAHUS | BBICOKOTO YPOBHS; MPOrpaMMUPOBAHUS
MaTEeMAaTHKHU U MIPOTPaMMHPOBAHUS | BBICOKOTO YPOBHS; - METOJBI BBICOKOTO YPOBHS;
MaTeMaTHIECKOH BEICOKOTO YPOBHS; - METOJIBI TTOCTPOCHHS - METOJIBI
CTaTHCTHKHY; - METOJIBI TTOCTPOCHHUS AITOPUTMOB, OCHOBBI | TIOCTPOCHHUS
- METOJIBI MTOCTPOCHHUS AITOPUTMOB, BEICIIICH AITOPUTMOB,
TTOCTPOCHHUS AITOPUTMOB, OCHOBBI BBICIIICH MaTeMaTHKH U OCHOBBI BBICIIICH
MaTeMaTHIECKUX OCHOBBI BBICIIICH MaTEeMAaTHKH H MaTeMaTHIECKOH MaTeMAaTUKH H
Mojenei MaTEeMaTUKU U MaTeMaTU4eCKON CTaTUCTUKMY, MaTeMaTH4eCcKoi
JTUHAMHYECKHUX MaTeMaTH4eCKOn CTaTHCTUKH; - METOBI CTaTUCTUKH;
SIBJICHUN U CTaTHCTUKH; - METOIbI MOCTPOCHUS - METOJIBI
CITy4aitHBIX - METOJIBI MIOCTPOCHHUS MaTeMaTHYECKUX MOCTPOCHUS
IIPOIIECCOB. MIOCTPOCHHUS MaTeMaTHYECKUX Mozenen MaTeMaTHYECKUX
MaTEeMaTHYECKUX Mojenei JUHAMHUYECKUX Mozenen
Mozenen JTMHAMHIECKUX SIBIICHUN 1 JTMTHAMAYECKUX
JUHAMHYECKHUX SIBJICHUU U CIIy4aiHbIX SIBJICHUU U
SIBJICHUU U CITy4aiHbIX MIPOLIECCOB. CITy4aiHbIX
CITy9aitHBIX TIPOIIECCOB. Jormyckarorcst TIPOIIECCOB.
TIPOIIECCOB. Homyckatorcst HE3HAYUTEIEHBIE CBobonHO
3HAYUTENbHBIC OIINOKH, oTepupyeT
OLINOKH, HETOYHOCTH, NpUOOPETEHHBIMHU
HPOSIBIIETCS 3aTpyIHEHUS TIpU 3HAHUSIMH.
HEJI0CTaTOYHOCTh AHATUTUYECKUX
3HAHUM, 110 pAAY onepanusx.
rokazatTee,
oOyJaromuics
HCTIBITHIBACT
3HAYHUTENEHBIC
3aTpyAHEHUS MIPH
OIIEPUPOBaHUH
3HAHUSMH TIPH UX
HepeHoce Ha HOBBIE
CHUTYyallHH.
yMeTb: OO0yuaromumiics He OO6yuatrommiics OOGyuarouuiicst OO6yuaronuiicst
- HCIIOJIb30BaTh yMeeT WM B JEMOHCTPHUPYET JIEMOHCTPHPYET JEMOHCTPHUPYET
HMEIOIIHECS HEJI0CTaTOYHOI HETIOJTHOE YaCTUYHOE MIOJTHOE
MIpOTpaMMHBIE CTETICHH yMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MTaKeTHl U - HCTIOJIb30BaTh CIIeAYIOIMINX CIIETYIOIINX CIIEYIOIINX
pa3pabaTbIBaTh HMEIOLIUECs YMEHU: YMEHHUI: YMEHHU:
HOBOE MMPOrPaMMHOE | MPOrpaMMHBIE - HCTI0JIb30BaTh - UCII0JIb30BAaTh - HCTI0JIb30BAaTh
obecrieuenue, MaKeThl U HMEIOIUECs HUMEIOIIHUECS HMMEIOIIUECs
HeoOxoanmoe Juist pa3pabaTbIBaTh MpOrpaMMHBbIe MIPOrpaMMHBIE MPOrpaMMHEIC
00paboTkH HOBOE MMPOTrPaMMHOE | MAKEThl U MaKeThl U MAKETHl 1
nHpOPMALINHT ’ obecrieuenue, pa3pabaTbIBaTh pa3pabartbIBaTh pa3pabatbIBaTh
YIpaBJICHUS B HE00X0AUMOe /st HOBOE MPOTPpaMMHOE | HOBOE NMPOTPaMMHOE | HOBOE IIPOTPaMMHOE
MEXaTPOHHBIX U 006paboTku obecrieueHue, obecrieueHue, obecrieueHue,
poboToTexHrUecKux | mHpOpMaHH U Heo0X0IMMoe ISt HE00X0IUMOE IS HE00X0IUMOe IS
CHCTEMaX. yIpaBieHUs B 006paboTku 00paboTku 0bpaboTku
- pa3pabartbIBaTh MEXaTPOHHBIX U nHpOpMANU 1 nHPOPMALINHU U uHQOPMALIUHT 1
HWHTEIJUICKTyalbHBIE | POOOTOTEXHMUYCCKUX | YIPABICHUS B yIpaBJIEHUS B YIpaBJICHUS B
MOJEIH U CUCTEMaX. MEXaTPOHHBIX U MEXaTPOHHBIX U MEXaTPOHHBIX U
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AJITOPUTMBI
YIpaBICHUS VIS
MEXaTPOHHBIX U
POOOTOTEXHUYIECKHUX
cucTeM
OCHOBBIBAsICH Ha
9KCTIEPUMEHTATBHBIX
U PaCUETHBIX
JIaHHBIX;

- pa3pabartbIBaTh
MaTeMaTHIECKHe
MOJETH
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHUCTEM C
MIPUMEHEHUEM
METO/IOB
(dopmanbHON
JIOTHKH,
MaTeMaTH4eCKOU
CTaTUCTUKH U
HCKYCCTBEHHOTO
WHTEJJIEKTa, B TOM
YHCIIe HEHPOHHBIX
ceTeil.

- pa3pabartbIBaTh
MHTEJJIEKTyaTbHbIE
MOJIETH U
ITOPUTMBI
yIpaBICHUs IS
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHCTEM
OCHOBBIBASICh Ha
9KCTIEPUMEHTAIBHBIX
H Pac4ETHBIX
JAHHBIX;

- pa3pabartbIBaTh
MaTeMaTHIECKHe
MOJIETIH
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHCTEM C
MMPUMECHCHUEM
METO/IOB
(dopmansHOH
JIOTHKH,
MaTeMaTHIeCKOH
CTaTHCTHKH U
HCKYCCTBEHHOTO
HHTEJJIEKTa, B TOM
YHCJIe HEHPOHHBIX
CeTeH.

POOOTOTEXHUYECKUX
crcTeMax.

- pa3pabartbIBaTh
HHTEIJIEKTyaIbHbIE
MOJIENH 1
AITOPHUTMBI
yIPaBICHUS TS
MEXaTPOHHBIX U
POOOTOTEXHUYIECKHUX
CHCTEM
OCHOBBIBAsICh Ha
IKCIIEPUMEHTAITbHBIX
W Pac4ETHBIX
JIAHHBIX;

- pa3pabartbIBaTh
MaTeMaTH4ecKHe
MOJIETIH
MEXaTPOHHBIX 1
POOOTOTEXHUYIECKHUX
CHCTEM C
MPUMEHEHUEM
METO/IOB
(dopmansHOH
JIOTHKH,
MaTeMaTHYeCKON
CTATHCTHKH U
HUCKYCCTBCHHOT'O
HUHTCIIJICKTA, B TOM
YHCJIe HEHPOHHBIX
CeTeH.

POOOTOTEXHHUECKUX
CHCTEMaX.

- pa3pabaTbIBaTh
WHTEJUIEKTYyalbHbIe
MOJIETH U
AITOPUTMEI
YIpaBIeHUS IS
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM
OCHOBBIBAsICh Ha
9KCTIEPUMEHTAIIBHBIX
U pacyETHBIX
JTAHHBIX;

- pa3pabaTbIBaTh
MaTeMaTH4ecKHe
MOJIeIH
MEXaTpOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM C
MPUMEHEHHEM
METOJIOB
(bopmasHON
JIOTHKH,
MaTeMaTHYeCKOH
CTATHCTHKH U
HUCKYCCTBCHHOT'O
HUHTCJIJICKTA, B TOM
4HCJIE HEMPOHHBIX
ceTeil.

POOOTOTEXHUUECKUX
cHcTeMax.

- pa3pabartbIBaTh
MHTEIJUIEKTYaJIbHbIE
MOJIETIH
QITOPUTMBI
yIpaBICHUS TS
MEXaTPOHHBIX U
POOOTOTEXHUYECCKHUX
CHCTEM
OCHOBBIBASICh Ha
IKCIEPUMEHTATbHBIX
W pac4yETHBIX
JIAHHbIX;

- pa3pabaTbIBaTh
MaTreMaTHYeCKHe
MOJIeN
MEXAaTPOHHBIX U
POOOTOTEXHUIECCKHUX
CHCTEM C
MPUMEHEHHUEM
METO/IOB
(dhopmansHON
JIOTHKH,
MaTeMaTHYECKON
CTATHCTHKH U
HNCKYCCTBCHHOTI'O
HUHTCIIJICKTA, B TOM
4YUCJIC HEHPOHHBIX
CeTel.

Jomyckarorcst VYMmenuss ocBoensl, | CBOOOIAHO

3HAYUTENBHEIE HO JIOMYCKAIOTCS | OMepHupyer

OIINOKH, HEe3HAYUTENLHEIE MPUOOPETEHHBIMU

MIPOSIBIISIETCSI OIIMOKH, YMEHHSIMH,

HEJOCTATOYHOCTh HETOYHOCTH, MPUMEHSET UX B

YMEHHI, 110 PSIY 3aTpyJHEHHUs ~ [PU | CUTyallHsiX

MoKa3areJe, AHAMTHYECKUX MOBBIIIEHHOM

o0yJaroIuics orepanusx, CJI0OXKHOCTH.

UCILITHIBAET MePEeHOCe YMEHHI Ha

3HAYMTEIILHBIE HOBEIE,

3aTPYAHCHUSI IPH HECTaHIaPTHBIC

OMEPHUPOBAHHH CUTYyAIIHH.

YMEHUSAMH TPH UX

MepeHoCe Ha HOBBIC

CHUTYAIWH.
Baagern: OO0yJatommiicst He OO0yJatormmiics OO0yyatomntmiics OO6yJatommiics: B
- HaBBIKAMM BIIaJICET UJIH B BIIAJICET: YACTUYHO BIIAJIEET IMOJIHOM 00BbeMeE
MIPUMEHCHHUS HEJIOCTATOYHOM - HaBBLIKAMH - HABBIKAMH BIIaJI€ET
COBPEMEHHBIX CTEIIEHU BIIAJEET - MIPUMEHCHHUS MIPUMEHECHUS - HaBLIKAMH
MIPOTPaMMHBIX HaBBIKAMHU COBPEMEHHBIX COBPEMCHHBIX MIPUMEHCHHS
CPEIICTB U SI3BIKOB MIPUMEHCHHUS MIPOrPaMMHBIX MIPOrPAMMHBIX COBPEMEHHBIX
MIPOrPAaMMHPOBAHHS | COBPEMEHHBIX CPEICTB U SI3bIKOB CPEICTB U SI3BIKOB MPOTPAMMHBIX
BBICOKOTO YPOBHSIL. MIPOrPaMMHBIX MIPOrPaMMHPOBAHHs | MPOTPAMMHUPOBAHHS | CPEJICTB M S3bIKOB
- HaBLIKAMM CPEICTB U SI3bIKOB BBICOKOTO YPOBHSI. BBICOKOTO YPOBHSI. POTPaMMHUPOBAHHS
MIPUMEHECHHUS MPOrpaMMHPOBAHUS | - HABBIKAMU - HABLIKAMH BBICOKOTO YPOBHSL.
KJIACCHYECKUX BBICOKOTO YPOBHSI. MIPUMEHCHHUS MIPUMEHECHUS - HaBLIKAMU
METOJIOB - HaBLIKAMH KJIACCHUYECKUX KJIACCHYECKHUX MIPUMEHCHHS
MaTeMaTHYECKOM MIPUMEHCHHUS METOJIOB METOJI0B KJIACCHUYECKUX
CTATUCTHUKU H/WIH KJIACCHYECKUX MaTeMaTHYECKOM MaTeMaTHYECKOM METOJI0B
AIITOPUTMOB METOJIOB CTATUCTUKH H/UIIH CTATUCTUKHU U/UIH MaTeMaTU4YeCKOM
HCKYCCTBEHHOTO MaTeMaTHYECKOM AITOPUTMOB ITOPUTMOB CTATUCTUKHU W/UIH
HMHTEJIEKTA JJIs CTATUCTUKH /WA HCKYCCTBEHHOT'O HCKYCCTBEHHOTO AITOPUTMOB
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HPOEKTUPOBAHUSA
IU(PPOBBIX CHCTEM.

- HaBBIKAMH
UCTIONIb30BaHMS
CTaTUCTUYECKHUX
METOJIOB B Ipoliecce
pa3paboTku
AITOPUTMOB
MIPOrpaMMHOTO
obecriedeHws.

AJITOPUTMOB MHTEJJIEKTa IS MHTEJIIEKTa [UIs HCKYCCTBEHHOTO
HCKYCCTBEHHOTO MIPOCKTUPOBAHUS MPOEKTUPOBAHUS MHTENIEKTa IS
MHTEJIEKTa IS IU(POBBIX CHCTEM. I(POBBIX CHCTEM. MIPOCKTUPOBAHHS
MIPOCKTUPOBAHUS - HaBBIKAMU - HaBBIKAMU U(POBBIX CHCTEM.
IU(POBBIX CHUCTEM. UCIIOJIb30BaAHUS UCTIOJIb30BaHMS - HaBBIKaMHU
- HaBBIKAMU CTaTHUCTHYECKUX CTaTHCTHYECKUX UCIIOJIb30BaHMs
UCIIONIb30BAHUS METO/IOB B IIPOIIECCE | METOJIOB B MIPOLIECCE | CTATUCTUUECKHUX
CTaTHUCTHYECKUX pa3paboTku pa3paboTku METOJIOB B IpOIIEecCe
METOJIOB B IIPOIECCEe | aJrOPUTMOB AITOPUTMOB pa3paboTku
pa3paboTku MIPOTPaMMHOTO MPOTrPaMMHOTO JITOPUTMOB
AITOPUTMOB obecrieyeHusI. obecrieueHusI. MIPOTPaMMHOTO
MIPOTPaMMHOTO Oby4atommiics HaBviku ocBoeHEI, obecrieueHusI.
oOecrieueHus. HCIIBITBIBAET HO JOMYCKAIOTCS CsobomHO
3HAYUTEIIbHBIE HE3HAYHUTEIbHbIC TIPUMEHSET
3aTpyIHEHUs IpU OILIMOKH, MOJTyYeHHBIE
MIPUMEHEHHUU HETOYHOCTH, HaBbIKHM B CHTYaIHsX
HABBIKOB B HOBBIX 3aTPyAHCHUA TIPpU MOBBIIIICHHOMN
CUTyalusXx. AHAJITUTHYCCKUX CJIOKHOCTH.
oInepaumsx,
[IEPEHOCE YMEHUH Ha
HOBBIE,
HecTaHJapTHbIC
CHUTYaIIH.

Ikana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aMeH

[IIxana onteHnBanus

Omnucanue

OTJIINYHO

BrimonHeHs! Bce BUBI y4eOHOH paboThI, IPEAyCMOTPEHHBIC yUeOHBIM
m1aHoM. CTyIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHH,
HaBbIKOB TPUBEJCHHBIM B TaONMIAX [OKa3aTeiasiM, ONEpUpYeT
PUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, IPUMEHSIET UX B
CUTYyalUsAX NOBBIIICHHON CJIOKHOCTH, HE HUCIIBITBIBAECT 3aTPyIHEHUI
IIPU AHAIUTUYECKUX ONEpALMAX, IMEPEHOCEe 3HAHUKW U YMEHUN Ha
HOBBIE, HECTAHIAPTHBIE CUTYALINH.

Xopomo

BrimonHeHs! Bce BUIbI yueOHOM paboThl, IPeAyCMOTPEHHBIE yUeOHbBIM
mw1aHoM. CTyJ€HT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IPUBEJEHHBIM B TaOMUIAX IIOKa3aTelsM,
onepupyeT MNpPHOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBBIKaAMH,
NPUMEHSIET UX B CUTyalUsAX IOBBIIIEHHON CIOXHOCTH. IIpu sTOoM
MOTYT OBITH JOMNYIIEHbl HE3HAYUTENbHbIE OIINOKHW, HETOYHOCTH,
3aTpyIHEHUS IIPU AHATUTUYECKHUX OIEepalusaxX, NEpeHOoce 3HAHUU U
YMEHHI Ha HOBbIE, HECTAHIAPTHHIE CUTYAIIHH.

Y 10BIIETBOPUTEIIHHO

BrinonHeHs! Bce BUABI yueOHOU pabOThL, TPeayCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyZ€HT IEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHMIA,
YMEHHUIl, HaBBHIKOB TPUBEJCHHBIM B TaOMUIAX MOKa3aTelsM,
JIOTIYCKAlOTCA 3HAYUTENIbHbIE OIIMOKHU, MPOSBISETCS OTCYTCTBHE
3HAaHUW, YMEHMH, HABBIKOB M0 PpsAAy IOKa3aTened, CTyIEHT
WCIBITHIBAET 3HAYUTENIbHBIE 3aTPyJHEHUS TMpPH ONEPUPOBAHUU
3HAHMUSMHM U YMEHMSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYAlMU.

HeynosnersopurensHo

He BbmonHeH oxauH wuiau  Oonee BHUAOB y4yeOHOW  paboTHl,
MPEeIYCMOTPEHHBIX Y4eOHBIM TUTaHOM. CTYAEGHT JEMOHCTPHUPYET
MOJTHOE€ OTCYTCTBHE WM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHMUH,
YMEHHH, HaBBIKOB TIPUBEJACHHBIM B TaONHWIAX ITOKa3aTellsiM,
JIONYCKAIOTCS  3HAYMTENIbHBIE OHIMOKH, TPOSBISIETCS OTCYTCTBHE
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CUTYaLlHH.

3HaHUM, YMEHUH, HaBBIKOB 110 PNy IOKa3areied, CTYACHT HE MOXKET
OIIEpUPOBATh 3HAHMSMM M YMEHHUSAMM IIPU HUX IEPEHOCE HA HOBBIC

HIkana oueHMBAHUSA TEKYILIEr0 KOHTPOJIS

HaumenoBanue
KOHTPOJIS
pe3yIbTaTOB
o0yJeHus

[IIxana orteHuBanus

Onucanue

[IpakTnueckas padbora

3aureHo: HaOpaHo 2 u 6oee OalIoB.
He 3aureno: wabpano 1 u wMeHee

0aJioB.

Kpurepuu onenuBanus:

OO0mwmii Oamt npu OLICHKE
CKJIa/IbIBACTCSI u3 CIIE/TYFOIIIIX
IIOKa3aTeseu:

- oopmieHHe pabOTHl COOTBETCTBYET
TpeOoBaHusAM — 1 Gai;

- BCE IyHKTHI 3aJ[aHUsl BBIOJIHCHBI B
II0JIHOM 00BEMe — 2 Oaima;

- M3JIO’KEHHE, ONMMCAHKE U BBIBOJBI 110
paboTe rPaMOTHBI U TIOJTHO OMUCHIBAIOT
COJIepKaHUE MPAKTHYECKON pabOThI — 2
Oasna.

B kadectBe (opM TeKymiero
KOHTPOJISl 3HAHHWW CTYJICHTOB

UCIOJIB3YIOTCS ~ OTYEThl 11O
paKkTU4YEeCcKol paboTe
OTuér 1O  MPAKTUYECKOU

pa60Te COACPIKUT OIIMCAHUA
pdaaa maroB IO BBIITOJIHCHUIO

PaKTUYECKON paboThI
COTJIaCHO 3aJ1aHHIO0 c
OJIPOOHBIM ONMCaHUEM
MPOJACIAHHBIX  JEUCTBUH U

HOJYYEHHbIMU DPE3yJIbTaTaMH.
3amuTa NpPakTUYECKUX padoT

(ecnu TpeOyeTcsi)
OCYILECTBIISAETCS

UHIUBUyabHO. CTylIEeHTOM
MIPEAOCTABIIACTCA

0 OpPMIICHHBIH OTYET.
CTyneHTsl, HE BBINOJHUBIINE
OpaKTHYECKyl0  paboTy, K

3a1IUTC HC JOIMYCKAIOTCA

KonTponbnas pabota

OtauuHo - PaGoTa BRICOKOTO KadueCTBa,
YPOBCHL BBIIIOJIHCHUA OTBCYACT BCEM

TpeOOBaHUSM, TEOPETUYECKOE
cojiep)KaHue Kypca OCBOCHO
MOJIHOCTBIO, 0e3 po0OeoB,

HEOOXOAUMBIE TIPAKTUYECKUE HABBIKU
paboTel C OCBOEHHBIM MaTEepUATIOM
chopMUpPOBaHHI, BCE
MpeayCMOTPEHHBIE POrpaMMOit
oOyJeHus y4eOHbBIS 3aaHusA
BBITIONTHEHBI, JHOO HEKOTOphIE W3
BBITIOJTHEHHBIX ~ 3aJaHUM  COAepIKaT
HE3HAYUTENIbHbIE OIIHOKH

Xopomio - YpOBEHb BBITOJTHEHHUS
paboTel  OTBe4aeT  OONBIIMHCTBY
OCHOBHBIX TpeOOBaHU, TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO YaCTHUYHO,
HO TPOOENTBl HE HOCST CYIIECTBEHHOTO
Xapakrepa, HE00X0IMMBIE

3ammuTa TeMBI BKIIFOYAET
BBITIOJTHEHUS TIPAKTUYECKOTO
3a/1aHMs TI0 U3YUYEHHOMY
Marepuaity B ayJUTOPUU B
TEUYEHHUH OJHOU mapsl. buneTsl
COCTOST M3 3ajad,
MO3BOJISIONIUX OICHUTH
chopMUpPOBaHHbBIE
KomnereHuu. Ha pemenne
otBoauTcAa 1.5 gaca.
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MPAKTUYECKHE HABBIKU pabOThI €
OCBOCHHBIM MaTEpHAJIOM B OCHOBHOM
chOpMHUPOBAHBI, HEKOTOPHIC  BHJBI
3aJaHUH BBIIIOJIHEHBI C OMITHOKAMHU.

Y 10BIIETBOPUTEIIBHO -

Teopernueckoe conaepxaHue Kypca
OCBOGHO YaCTHMYHO, HEOOXOIUMBbIE
MPAaKTHYECKUE HABBIKK pabOTBI HE

c(OpMHPOBAHBI, OOJIBIITMHCTBO
IIPEyCMOTPEHHBIX IIPOrpaMMOi
3aJlaHUl ~ HE  BBINOJHEHO;  IIpHU

JOIOJHUTEIBHOH  CaMOCTOSITEIbHOM
pabore Hax  MaTepHalIoOM  Kypca
BO3MOXKHO  TIOBBIIICHHE  Ka4ecTBa
BBITIOJIHEHUS YIEOHBIX 3aJaHUN.
HeynoBnerBopuTensHO -
Teopernueckoe conepkaHue Kypca He
OCBOEHO, HEOOXOIMMBIE MTPAKTUIECKUE
HaBBIKH PabOTBl HE C(HOPMHUPOBAHEI,
NPeAyCMOTPEHHBIE IporpamMMoit
3aJJaHHsL HE BBHIIIOJHEHBI

7.3 OueHoYHbIEe CPeICTBA

7.3.1 Texyuuii KOHTPOJIb

Tunoeoe 3a0anue «Ilpakmuueckas paooma 1»

Heo6xonnmo co3nath 00yuaromiyro BBIOOPKY CBSI3BIBAIOLIYIO IOJI 4Y€lIOBEKa (MY>KCKOH /
JKEHCKHUI) U JUTMHY CTpUXKKU (KopoTkasi / janunHas). OOydaromiasi BRIOOpKa JOJKHA XPAHUTCS B
daiine tTuna * xls niam * . xIsx. Pazpaborars nporpammy Ha si3pike Python ocHOBBIBasich Ha anropuTme
"HauBnblii baiiec". O0yunTs nporpammy Ha oOydaroliel BHIOOpKE U IPOTECTUPOBATH HA TECTOBOIA.
BriBoibI 0 paboTe mporpamMmbl M OLEHKY €€ TOYHOCTH NMPUBECTU B BUJE KOMMEHTApPHEB B KOJIE WU
B MPUJIOKEHHOM (haiinie *.txt. B kauecTBe pe3yibTata HEOOXOAMMO MPEJICTABUTD:

1. daiin koga mporpammsl *.py

2. ®aiin oOyyaromieit BBIOOPKHU

3. daiin *.txt ¢ BBIBOJAMH U NOACHEHUSAMH (€CIM HE00XO0AUMO)

Tunoeoe 3a0anue «lIpakmuueckaa paboma 2»

CoznaTth 00yyaronyto BEIOOPKY MyTEM CHHTE3a TOYEK OJU3KUX K CUHYCOMIaIbHOMY 3aKOHY.
KoopauHaTsl Touek JOKHBI XpaHuTcs B ¢aitie *.xls mnmm * xIsx. PazpaboTars nmporpamMmy Ha si3bIKe
Python ocHOBBIBasiCh Ha METO/I€ TUHEHHOMN 1 TOJIMHOMHAIILHOM perpeccuu. O0y4nuTh MporpaMmmMy Ha
oOyuaroieif BBIOOpKE U MPOTECTUPOBATh HAa TECTOBOM. BBIBOIBI 0 paboTe MpOrpaMMBbl U OIIEHKY €€
TOYHOCTH TIPHBECTH B BUJIE KOMMEHTApHeB B KOJIe WM B TIPWIIOKEHHOM (aiie *.txt. B kauectBe
pe3yJbTaTta He0OXOJMMO MPEICTaBUTh:

1. ®aiin koga mporpaMmsl *.py

2. @aiin obyuaroleil BHIOOPKH

3. @aiin *.txt ¢ BBIBOAAMHU U MOSICHEHUSIMU (€CJIM HEOOXOMMO)

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 3»
Hano: 2 Bxona - x1,x2,x3, 1 BeIXof - Y
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Bb10opku

X1 X2 X3 Y
OOyuaromumii Habop 1 0 0 1 0
OOyuarommii Habop 2 1 1 1 1
OO0yuarommii Habop 3 1 0 1 1
OO0yyarommii Habop 4 0 1 1 0
TecToBbIit HAOOP 1 0 0 ?

HeobOxomumo pa3paborarh HEWpOCETh W CHENaTh MpEACKa3aHHe IO TECTOBOMY HaOopy
naHHbIX. ONpeeTuTh ONTUMAIBHOE KOJIMYECTBO AMOX.

B kadecTBe pe3ynbTaTa HEOOXOIUMO MPEACTABHUTD:

1. daiin koxa mporpaMmel *.py

2. ®aiin *.txt ¢ BEIBOJAMU U MOSICHCHUSIMHU

Tunoeoe 3a0anue «llpakmuueckas paboma 4»

[IpennoxuTh pelieHne TeXHHUYECKON 3aiada myTéM pa3paboTKu CBEPTOUHON HEHpOCETH.
Onucare Wepapxui0 M CTPYKTYypy pa3pabOTaHHOH HeWpoceTH, OOBSICHUTH BBIOOP (YHKIUU
AKTHBALIUU.

B kauectBe pesynbraTa HEOOXOAUMO MPEICTABUTH!

1. d@aiin xoxa mporpaMmsl *.py

2. daiin *.txt ¢ BHIBOJAMU U TOSICHEHUSIMU

Tunoegvie 6onpocel 014 n0020MOBKU K KOHMPOIbHOU padome Nel

Tewmbl: BBenenue B MaminHHoe o0yueHue U paboTa ¢ JaHHBIMU

1. OOBsicHHTE, YTO TAKOE€ METOJ MAIIMHHOTO OOyYeHMs] W TPUBEAUTE MPUMEPHI 3aaad,
KOTOPBIE MOKHO PEIIUThH C €r0 TOMOIIIbIO.

2. CpaBHUTE UX IUTIOCHI © MHUHYCHI QITOPUTMOB KIIaCCU(DUKALIMU: JIEPEBbS PEIICHHIA, METO/]
OnpKalIMX coceliell U JTOTUCTHYeCKas perpeccusl.

3. Kakue ocHoBHBIE OMOIMoTEeKH s3bIKka Python yalie Bcero ucnomab3yrores i aaropuTMOB
KJIACCUYECKOI0 MALIMHHOT0 00yueHus? [IpuBenuTe npuMepsl X IPUMEHEHUS.

4. TloyeMy TMOATOTOBKA NAHHBIX SIBISETCS BAKHBIM JTAallOM B MAIIMHHOM OOy4YeHHH?
VYkaxure Ha cnenuaigbHble 0nbanoTexu Python, koTopbie MOTYT MOMOYB B 3TOM IpoIiecce.

Tunoevie 6onpocwt 014 NOO20MOBKU K KOHMPOJIbHOU padome No2

Tembr: AHCamMOJieBbIe METOBI U 00YUYEHUE C TIOJIKPETIIEHUEM

1. Kakue OCHOBHBIE NPHUHLMIIBI JIEXKAaT B OCHOBE aHcamOieBbIX MeToA0B? OObSICHUTE
OErruHr, CTEKMHT U OYCTHHT.

2. PacckaxuTe O CHJIBHBIX M CJIa0bIX CTOpOHaX MeToja OOyuYeHHs] C HOJKPEIICHHUEM.
[TpuBenuTe mpuMepsl 3a/1a4, B KOTOPBIX ATOT METOJ MOXKET ObITh IPUMEHEH.

3. OOwscuure mnonatus "areHt', "cpema' u "Harpaga" B KOHTEKCTe OOydYeHHUS C
MOJIKPETIIICHUEM.

4. CpaBHUTE M COINOCTaBbTE MOHATHS OEITHHra, CTEKMHra M OYCTMHra B KOHTEKCTE
aHcaMOJIEBBIX METOIOB. B yeM 3aKIIFO4YaroTCs UX OTINYNS?

Tunoevie 6onpocwt 011 NOO20MOEKU K KOHMPOAbHOU padome Ne3

Tembl: OCHOBBI HEMPOHHBIX CETEN U OJHOCIOWHBIE HEHPOHHBIE CETU

1. Yto Takoe HEHMPOHHBIE CETH M KAKWE 3a/1a4yu OHU MOTYT pemars? [IpuBeanre npumepsl
pa3IMYHBIX apXUTEKTYP HEMPOHHBIX CETEN.

2. Onumure CTPYKTYpy U NPUHIMI pabOThl OAHOCIONHOM HelipoHHOM ceTH. Kak oHa pemaet
3a1auu KiaccupuKanumn?

3. Yro Takoe nuHEeWHas U HenuHelHas kinaccudukanus? [IpuBeaure npumepsl.
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4. Kakoe mpaBWJIO JIGKUT B OCHOBE OOYYEHHs OJHOCIOWHBIX HEMpOHHBIX cereii? Kakue
IPUHIUIBI OHO UCTIONB3YeT Ul OOHOBJICHHSI BECOB?

Tunoevte 6onpocwt 011 ROO20MOBKU K KOHMPOIbHOU padome Nod

Tembr: MHOTOCIOWMHBIC TEPUENTPOHBI, APXUTEKTYPbl HEWPOHHBIX ceTed u Oopwrda C
nepeoOy4eHrueM

1. Yrto mpeacTaBIIsIFOT cO00M MHOTOCIIOWHBIE IeplienTpoHbl? Kakoi Bu 3a/1a4 OHU CITOCOOHBI
pemars?

2. OOBsAcHUTE MPHUHILUI OOpaTHOrO pacrpocTpaHeHus omnOku. Kak oH mpumeHnsiercs s
00y4€eHHUsI MHOTOCJIOMHBIX HEHPOHHBIX CETEH?

3. B dem 3akitouaercss 0COOCHHOCTh apXHTEKTyp CBEPTOUHBIX HEHpOHHBIX cererd (CNN) u
pPEKyppPEHTHBIX HeHpOHHBIX ceTeil (RNN)?

4. Yro Takoe mnepeol0yueHHEe U KaKHe METOJbI peryjspu3alii MoMOTalT 00pOThCs C ITOH
npobaemoii? Pacckaxkure 00 aganTUBHBIX METO/IaX ONTUMU3AINH, TakuX Kak Adam u RMSProp.

7.3.2 IlpomexxyToUHast aTTeCTaIUs

BO"pOCbl K IK3aMeRny

1. Yo Takoe METOA MAIIMHHOTO 00Y4YEeHHUs U JUI KaKUX 3a]1a4 €ro MOKHO OITK-4
HCII0JIb30BaTh?

2. Kakue ocHOBHBIC IIIary BKJIIOYAET B ceOsl mporiecc paboThl C TaHHBIMH MTEPE]T OIIK-4
IIPUMEHEHHEM aJITOPUTMOB MAIIMHHOTO 00yuyeHus?

3. Kakue anropuTMbl KJIacCHYECKOTO MAIIMHHOTO 00yueHus BbI 3HaeTe? B uem nx OIIK-4
OCHOBHbIE OTIINYMSA?

4. [laiite onpenenenne aHcamOIeBbIX MeTO0B. [IpuBeanTe npumMepsl Takux OIIK-4
METOJIOB.

5. Kakue anropurmsl 00yueHus ¢ MOAKPEIJIEHUEM Bbl MOXKETE Ha3BaTh? B uem OIIK-4
3aKJII0YAETCs UX CYTh?

6. Yto Takoe HelipoHHble cetu? Kakue 3a/1aud OHU MOTYT pelaTh? OIIK-4
7. OnuImuTe CTPYKTYpPy OJHOCIOWHON HEHpOHHOM ceTu. Kak oHa BBITIOJHSET OIIK-4
KJaccubuKanu?

8. Uto Takoe imHeiHas U HennHEHHas kiaccudukanus? IlpuBeaure mpuMepsl. OIIK-4
9. Kak paboraet mpaBuio oOpaTHOrO pacIpOCTPaHEHUs OIIMOKH B MHOTOCJIOMHBIX OIIK-4
HEHUPOHHBIX CeTsIX?

10. Yem cBepTounbie HelipoHHbIE ceTH (CNN) OTINYal0TCs OT PeKypPPEHTHBIX OIIK-4
HelipoHHBIX ceTelt (RNN)?

11. Yro Takoe nepeoOyyeHHE U KaKUe METO/Ibl IOMOTAIOT €r0 MPEJOTBpaIaTh? OIIK-4
12. Kakue ajanTUBHbIE METO/IbI ONITUMH3AIIMN BBl MOXeETe Ha3BaTh? B uem OITK-11
3aKJIFOYAETCSl UX TPUMEHEHUe?

13. OObsicHuTe MOHATHS OSITHHTA, CTEKUHTa U OYCTHHTA B aHCAMOJIEBBIX METOJIaX. OIIK-11
14. Kakue 3THYeCKHe ¥ COIUATIbHBIE aCTIeKThI CYIECTBYIOT B HCTIOIb30BaHUH OIIK-11
HEHPOHHBIX ceTen?

15. Kakue 6ubnunorexu Python yaiie Bcero ucnosnbs3yrorcs 11 alropuTMOB OIlK-11
KJIACCHYECKOI'0 MAITMHHOTO 00y4eHus?

16. B gem 3akirouaetcs nporecc GopMHpOBaHMs 00yJaromIeld U TecToBoi BeiOopok? | OITK-11
17. Kakue MeTo bl peryJisipu3aluu moMoratoT 00poThes ¢ nepeodyueHneM? OIIK-11
18. Kakne 0coO€HHOCTH UMEIOT IITyOOKHE HEUPOHHBIE CETH 110 CPAaBHEHHIO C OIlK-11
OJTHOCJIOMHBIMU ?
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19. Kakue npeumyIiecTBa 1 CI0KHOCTH CBOWCTBEHHBI T€HEPATUBHBIM OIIK-11
cocts3areabHbIM ceTsiM (GAN)?

20. Kakuie mpuHIUIBI 00YYEHUs C MOJAKPEIUIEHHEM UCTIONB3YIOTCS TSl 00y4eHuUst OIIK-11
areHToB?

21. Kakue anropuT™MBbl KJIAaCCU(PUKAIIUA MOKHO HCIIOJIB30BATh JISl PEIICHUS 33/Ja4H OIIK-11
MHOT'OKJIACCOBOM Kiiaccuukanuu?

22. B ueM cyTh MeTOJ1a OTIOPHBIX BEKTOPOB (SVM)? OIIK-11
23. Kakuie MEeTpUKH UCTIONB3YIOTCS IS OIIEHKH Ka4eCcTBa pabOThI allrOPUTMOB OIIK-11
MalIMHHOTO 00yueHus?

24. Yrto Takoe Kpocc-BaMAANMs M KaK OHAa TOMOTaeT OLEHUTh POU3BOIUTEIHLHOCTD OITK-13
mMonenu?

25. Kakue miaru BKJIoYaeT B ce0si mpouecc 00y4eHuss HSMPOHHBIX ceTeit? OIIK-13
26. B ueM 3akiro4yaeTcs apXUTEKTypa CBEPTOUHBIX HEMPOHHBIX CETEH U I KaKUX OIIK-13
3aJa4 OHU HanboJee MoIX0AIT?

27. Kakue MeTO/Ibl U aITOPUTMBI UCIIONIB3YIOTCA U1 aBTOMAaTHYECKOTO BbIOOpa OIIK-13
TUIeprIapaMeTpoB Moaeau?

28. Uto Takoe QpyHKIMs akTUBAIMK B HepoHHOM cetu? IlpuBenure mpumepsl OIIK-13
MOMYJIAPHBIX (DYHKIMHA aKTHBAIHH.

29. Kakuie mpakTH4ecKre METO/IbI IOMOTal0T YCKOPHUTD IPOIIECcC O0yUIEeHHUs OIIK-13
HEUPOHHBIX CETEH?

30. B ueM cocTouT 3a/1a4a 00OHApYKCHHS aHOMATMH (AHOMAJIBHOTO TIOBEJICHUs)? OIIK-13
31. Kakue nmpHvHIIHUIIBI JIe)KAaT B OCHOBE METO/1a TPAJAMEHTHOTO CITyCKa MPH 00y4YeHUH OIIK-13
HEHUPOHHBIX ceTen?

32. Kakue 0COOEHHOCTH €CTh y 33/1a4il PErPecCUu MO CPABHEHUIO C 3a/1a4eit OIIK-13
Kjaccupukanuu?

33. Kakue meTozp! npeiBapuTeabHON 00pabOTKM JaHHBIX IOMOTAIOT YJIy4lIUTh OIIK-13
pe3yIabTaThl MOJIENICH?

34. B gem 3akurouaercst Metof ontumuzaiuu Adam u kak oH paboraer? OI1IK-13
35. Kakwuie BUbI HEUPOHHBIX CETEH UCTIONB3YIOTCS sl 00pabOTKH OIIK-13
110CJIe/I0BATENbHOCTEN JaHHBIX?

36. Uto Takoe pekyppeHTHbIe HelipoHHbIe ceTd (RNN) u kak OHM penaroT 3a1auu? OIIK-13
37. Kakum 00pa3oM MOXHO M30exaTh mpodieMbl 3aTyxaromero nin B3peiBatomierocs | OIMK-13
rpaaueHTa rnpu ooyueHnu RNN?

38. B uem 3akiroyaeTcsi MEXaHH3M O0OpPaTHOTO PacIpOCTPaHEHHSI OINOKH B OIIK-13
HEHPOHHBIX ceTsX?

39. Kakwuie Bupl QYHKIUI MOTEPh MCIIONB3YIOTCS IpH 00yueHnn HeliponHbix cereii? | OINK-13
40. Kakum 006pa3oM MOKHO IPOBOJIUTH ayTMEHTALIMIO JAHHBIX JUIS yITyUYIIEHUS] OIIK-13
KauecTBa Mojiesie?

41. Kaknie XxapaKTepUCTHKU BXOJHBIX TaHHBIX BAXKHBI JJIs1 BEIOOpA OMTUMAIBHOM OIIK-13
ApPXUTEKTYpPbl HEMPOHHOM ceTh?

42. B 4eM COCTOUT METO]] ayTMEHTAIlU! JAHHBIX U KaK OH MOKET TIOBBICHTH OIIK-13
IPOU3BOIUTENILHOCTh MOJIETH?

43. Kakue (hakTopbl MOTYT IPUBECTH K mepeoOyueHmto moaenn? Kak ero OIIK-13
IPEJJOTBPATUTH?

44. Yto Takoe rurneprnapaMeTpbl MOAENIN U KaK UX MOXHO HACTPOUTb IS OIIK-13
JOCTHIKEHUS TYUYIIHUX Pe3yIbTaTOB?

45. Kakue MeToapl JOMOTHUTEIHFHON 00paO0TKH JAaHHBIX UCTIOIB3YIOTCS JIJIS OIIK-13
yMEHbIIIeHUs ArcOananca KiIaccoB?

46. B uem 3axirouaeTcst IPUHIUIT OOyYEHHS ¢ IOJKpeTIeHneM 1 Kakue areHTsl B Hem | OITK-13

Y4acTBYIOT?
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47. Kakue aaropuT™Mbl 1 METOABI HCIIONIB3YIOTCS Ul O0yUEHHsI areHTOB B 3aj1aue OIIK-13
o0y4YeHusi ¢ MOJKperieHueM?

48. Yto Takoe CII0)KHOCTh MOJICNIA U KaK OHA MOYKET MOBJIMSITh HAa KA4ECTBO OIIK-13
npecKazaHui?

49. Kakrie METO/IbI IIOMOTAIOT CIIPABUTHCS ¢ TIpoOsieMoit "cmemenus” (bias) mpu OIIK-13
o0y4YeHnu Moienei?

50. B uem 3akimrogaeTcss IpUHITUN pabOThl METOA TPAAMEHTHOTO OYCTHHTA M KaK OH OIIK-13
yJIy4IIaeT NMpeAcKa3aHusi Mojaenen?

51. B uem 3akiro9aeTcss IPUHIIMI OOYYEHHS C MOJKPEIJICHUEM U KaKUe areHTHI B OIIK-13
HEM Y4yacTBYIOT?

52. Kakue anropuTMbl 1 METO/IbI UCIIOJIB3YIOTCS JIsl OOYYEHHS areHTOB B 3a/1a4Ue OIIK-13
00y4YeHHS C OAKPEIVICHUEM?

53. Uto Takoe CII0KHOCTH MOJIEIN Y KaK OHA MOYET IIOBJIMATH Ha KAYECTBO OIIK-13
pesicKa3aHuii?

54. Kakue MeTo/IpI TOMOTAIOT CIPaBUTHCSA ¢ pobaemoii "cmemenus" (bias) npu OIIK-13
o0ydeHuur MoJieneii?

55. B ueM 3akirouaeTcsi NPUHIUI pabOThl METO/Ia TPAJUEHTHOTO OYCTHUHTA U KaK OH OIIK-13

yIy4IIaeT MpeacKa3aHus MOJeNIeH?




