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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€30IIaCHOCTH aBTOMATHU3WPOBAHHBIX CHUCTEM, a TAKXE aJrOPUTMbI KJIIACCHUECKOTO MAIIUHHOTO
o0ydeHusi, o0y4eHUE C TOAKpEIUICHHEM, aHCcaMOJIeBbIe METOJbl, apXUTEKTypa, pa3padoTka u
UCIIOJIb30BaHUE HEHPOHHBIX CETEH JIJIS PEIICHHUS TEXHOJIOTUYCCKHX 3a/1a4.

3a0auu uzyuenus OUCYUNTUHBL:

o (O3HakoOMIIEHHE C Pa3JIMIHBIMU KJIaCCaMHU aJITOPUTMOB MAIlIMHHOI'O 06yLIeHI/I5I;

e JlomydeHne NPakKTUYECKOTO HABBIKA IPOrPAMMUPOBAHUS ITUX AJITOPUTMOB;

e (O3HakoOMJICHHE C npuMepaMn HCIOJb30BaAHUA MCTOJOB MAIIWHHOI'O O6y‘IeHI/ISI B

PCAIbHBIX TCXHOJIOTHYCCKUX 3aJadYax.

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

Kox v HanmenoBanue

HNHaukaTopbl JOCTHKEHUS

HaunmeHoBaHnue noxkasaress

AHAJIUTNYCCKHUEC U YHUCJIICHHBIC
MCTOJBI ITPHU CO3JaHUN
MAaTEMATHYCCKHUX MO,Z[eJIeﬁ
MallliH, IIPUBOJIOB,
000pyI0BaHUS, CUCTEM,
TEXHOJIOTHYCCKUX MMPOICCCOB

MO/JICJINPOBAHUS U BEIOUpaeT
COOTBETCTBYIOILINE METOJIbI X
pelIeHus.

NOIIK-5.2. Ilpumensier
AHAJINTUYECKUE U YUCIICHHBIE
METOJIbI JUIsl CO3/TaHUS
MOZEJIE MAIllUH U
TE€XHOJIOTMYECKHUX IPOIECCOB.
NOIIK-5.3. Ananusupyer u
UHTEPIPETUPYET PE3YJIbTATHI
MaTeMaTH4ECKOIr 0
MOJIETTUPOBAHUS JJIsi
ONTHMHU3ALMH TPOEKTHBIX
peneHui.

KOMIIeTeH Ui KOMIIeTeHI[UH OlleHUBAHUS
OIIK-5. Cnocoben NOIIK-5.1. ®opmynupyer 3HaTh:
pa3pabaTbIBaTh 3aJa41 MaTeMaTHYeCKOTro OCHOBBI MaTEMaTHIECKOTO

MOJICJIMPOBAHUS U POJIU
AHATUTUICCKUX U YHCIICHHBIX
METOJIOB B MAIIUHHOM
00yueHuu;

bazoBble 1 IpoIBUHYTHIE
JITOPUTMBI MAIITHHHOT O
o0OydeHus (JIMHEHHBbIE MOJIETIH,
JIepEeBbs PEIICHUH, aHCaMOJIIH,
HEHpPOHHBIE CETH U JIP.);
MeTo/1bl OIIEHKHM KauecTBa
MoJieIei U TPUHIIMUITBI
BaJIMJIAIINN;

OCHOBBI ONITUMHU3ALINH,
peryJISIpU3aInH,
CTaTHCTUYECKOTO BBIBOJA U
aHaJIM3a OIIMOOK;
[TporpaMMHbIE HHCTPYMEHTHI
1 OMOJIMOTEKH ISt
peanu3amnuu MoemNeH.
Ymern:

dopmynupoBaTh 3a1a91
MAaIIHHHOTO 00yYeHHUs KaK
3aJla4l MaTeMaTHIeCKOTO
MOJICTTUPOBAHUS;

Br16upaTts 1 000CHOBBIBATH
BbIOOP COOTBETCTBYIOIIMX
METOJIOB (aHATUTHYECKUX WU
YUCJICHHBIX ) JIJIS PEIICHUS
3ajad;




PeannzoBeIBaTh 1 00y4aTh
MOJIEJIM MAIIUHHOTO
00yueHHsI, HaCTPauBaTh X
IapaMeTpsl ¥ IPOBOIUTH
OTIAJKY;

IIpyMeHATh METOIBI OLIEHKU U
UHTEpIPETALMH PE3YyJIbTaTOB
MOJIEJIEH UIsl IPUHATHUS
IIPOCKTHBIX PEIICHUI;
Hcnonb30BaTh COBPEMEHHBIE
IIPOrpaMMHBIE CPEICTBA JUIs
aHaJIN3a U BU3yalu3aluuu
JTAaHHBIX.

Baagern:

Hagslkamu noctpoenus u
TECTUPOBAHUS
MaTEMAaTHYECKUX MOJCIIEH Ha
OCHOBE JIaHHBIX;
HNHcTpymeHnTamu
IIPOrPaMMHOM pealn3anuu
AHAJIMTUYECKUX U YUCIICHHBIX
METOJI0B MOJECIINPOBAHNS;
Meronamu oNITUMHU3aLUN U
ajlarTaliuy MOJENen oz
peanbHbIe 3a0a4U
TEXHUYECKUX U
TEXHOJIOTMYECKUX IPOLIECCOB;
IIpaxTukon
JIOKYMEHTHUPOBaHUS,
MHTEPIIPETALMY U
IIPEACTABIICHUS PE3YJIbTATOB
MOJIETIMPOBaHUs B
VHKEHEPHOM KOHTEKCTE.

2 MecTo IUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMmbl

JlucuuiuinHa OTHOCUTCA K o0O0s3arenbHOM wactu Onoka bl «ducuumuimabl (MOaysn)».
JlucuuninHa HemoCpeICTBEHHO CBsI3aHa CO CIIEAYIOMUMHU JUCHMIIMHAMU U nipakTukamu OOIT:

WHTennexTyalbHble CUCTEMBI YIIPABICHUS;

MeTob1 1 anropuTMBI 00pabOTKU N300paKEHHIA;

ITporpammupoBanue Ha Python;

[IporpamMmMupoBaHue Ha S3bIKE BHICOKOT'O YPOBHS;

IIpon3BocTBEHHAs MpaKTHUKa (IPOEKTHO-TEXHOJIOTNYeCKas);

CoBpeMeHHbIE METO/Ibl TEOPUH YIIPABIICHUS;

[IpoMBIUIIEHHBIN UHTEPHET BELIEH.

3 CTpyKTypa M cojep:kaHue AUCHUTLTUHBI

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIIAET 6 3aueTHbIe eTMHUIIBI (216 9acoB).




3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD

Ne Cemectp
n/ Buna yueOHoii padoThl Koauuecrso
I JacoB 3
1 AyAUTOpPHBbIE 3aHATHS 72 72
B ToMm uncne:
1.1 | Jlexuuu 36 36
1.2 | CemuHapcKkue/MpakTUIECKUE 3aHITHUS 36 36
2 CamocrosiTeibHas pabora 144 144
B ToM umncne:
2.1 | IloaroroBka OT4ETOB MO MPAKTHYECKUM paboTam 68 68
2.2 | PaboTa ¢ KOHCIIEKTOM JICKI[UI 40 40
2.3 | IlonroroBka K 9K3aMeHy 36 36
3 IIpomexyTOUHAS ATTECTANMSA
3auet/nud.3auer/7K3aMeH 3K3aM€EH
Hroro 216 216
3.2 TemaTuyecKuii MJIaH U3yYeHUS TUCHUTLTHHBI
TpynoemkocTh, 4ac
AyauTopHasi padora Z
=
5 O g = 2
Ne Pasjennl/TeMbl o - E % g i = % g q:a s
n/n JIHCHMITHHBI S = RoElSE| &2 88
= s |2EEE 85| Eg|5&
= | £ 28/ 88| 58| ¢
o o 3 E | &
O E = = O
1 Paznen 1. BBenenue. Padora ¢ 58 8 10 40
AAHHBIMH
Tema 1. O030p 3a1a4, perraeMbIx
11 | METO/IOM MalIMHHOrO o0y4eHusl. 5 5 10
Knaccudukanus anroputMoB
MAaIIMHHOTO 00yuYeHus
Tema 2. O030p OCHOBHBIX OHOIMOTEK
1.2 | s3pika Python muist anropurmoB 2 2 10
KJIACCHYECKOT'0 MAIIMHHOTO 00YUYeHUs
Tewma 3. [logroroBka JaHHBIX, UMIIOPT
1.3 | maHHBIX ¥ cneUAIbHBIE OMOINOTEKN 2 4 10
Python
Tema 4. ®opMupoBaHHe TECTOBON U
1.4 | obyyaromie BEIOOPOK ISt 2 2 10
TEXHOJOTHYECKON 3aJauu
2 | Pazgen 2. AHcam0JieBbie METOBI. 42 8 8 26
2.1 | Tema 1. berrunr, Crekunr, byctuHr 4 4 14
2.2 | Tema 2. O0y4eHHE C MOIKPEITICHUEM 4 4 12
3. | Pa3znen 3. HeiiponHble ceTn 116 20 18 78
Tema 1. BBeneHne B HEHPOHHBIE CETH.
3.1 | OcHOBHBIC MTOHATHS, KJTACCU(UKAIIAH, 4 4 10
APXUTEKTYPHI




Tema 2. OnHOCHONWHBIE HEHPOHHbBIE
cetu. JIuHeitHas U HeNMHEHas

3.2 2 4 10
kinaccudukanus. OOydeHue ¢
MTOMOIIBIO TTpaBuia Xeb0a.

Tema 3. MHorocnoiiHbie

33 | IPUENTPOHBI: BBE/ICHHE B

"~ | MHOTOCJIOMHBIEC HEHPOHHBIE CETH,
00paTHOE pacpOCTPaHECHHE OITHOKH.
Tema 4. ApXUTEKTYpbl HEUPOHHBIX
CeTe: CBepTOYHBIC HEHPOHHBIE CETH
(CNN) u pexyppeHTHbIE HEMPOHHbIE
cetu (RNN)

Tema 5. IIpoGnema nepeoOyyeHus u
3.5 | METOJIBI PEryIspH3aIH. AnanTuBHBIC 5 5 10
MeTOJ bl onTHUMH3aun: Adam,
RMSProp u apyrue.

Tema 6. [IpoiBUHYTBIE apXUTEKTYPHI:
IyOOKHE HEHPOHHBIC CETH: MX

3.6 | mpenMyIecTBa M CIOKHOCTH; 2 2 10
TeHEepaTUBHBIE COCTSI3aTENbHbBIE CETU
(GAN) a5 reHepalii KOHTEHTA.
Tema 7. OTHUECKHE U COIIHATIbHBIE
ACMEKThI: STUYECKHE BOIIPOCHI B
UCIIOJIb30BAaHNH HEHPOHHBIX CETEM,
3.7 | aBTOMaTH3aIM U 3aMEIEHHE PAadOYNX 2 2 10
MIPOLIECCOB, BIUSHUE U
pacrnpocTpaHEeHUE CMELIEHUN U
MPEJIB3SITOCTH B JIAHHBIX.

3.4

Hroro | 216 36 36 144

3.3 Conep:xaHue TUCHUILTUHBI

Pa3gen 1. Beenenne. Pabora ¢ naHHbIMH

B »TOM pasgene cTyIeHTHl O3HAKOMATCS C METOJaMM MAIIMHHOTO OOY4YeHHMS U HX
npuiokeHussMu. OHU U3y4aT Kilaccu(UKaIMIO aJITOPUTMOB MAIIUHHOTO 00y4eHUs U TOMMYT, Kakue
3aJa4d MOXKHO pelaTh ¢ UX HoMomlsio. Taxke OyZeT pacCMOTPEHO HCMOJIb30BAHHUE OCHOBHBIX
6ubmuorek s3pika Python g kmaccmyeckoro mamumHHOro o0yuyeHus. CTyIeHTBl HayyaTcs
HOJrOTaBIUBAaTh JaHHBIE, UMIOPTUPOBATH UX U UCMOJIb30BAThH CHEIHATU3UPOBAHHbIE OUOINOTEKH.
OHU Takke OBIAJCIOT HaBbIKaMHU (DOPMHPOBAHUS TECTOBBIX U O0YYaIOUIMX BBIOOPOK JJIsl pEIICHUs
TEXHOJIOTMYECKHX 3aad.

Pa3nea 2. AHcaM0J1eBbI€ METOALI

B sTom pazgene cTyneHTh yriayOaT CBOM 3HAHHUS B METOJIaX MAITMHHOTO O0yYeHHUsI, U3YIHB
aHcamOJIeBbIe METO/IbI, & TAK)XKE TaKUe CTPYKTYphl Kak OCITHUHT, CTEKUHT U OycTuHT. Takxke Oynmer
paccMOTpeHo oOydeHue ¢ moakperuieHrneM. CTyIeHThl OCBOST METOJIbI, ITO3BOJISIOIINE
KOMOMHHPOBATH MPEICKa3aHMsI HECKOJIBKUX MOJIENEH [Tl yIIydIIeHUs 00IIel TPOU3BOIUTEILHOCTH.

Pa3pnen 3. HeiiponHble ceTu

B stom pazmene cTyneHThl OynyT H3ydaTh OCOOEHHOCTHM M CHOCOOBI HCIOJB30BaHUS
HEHPOHHBIX ceTeil. OHM M3y4yaT OCHOBHBIC MOHSATHUS, KIACCH(PUKAIUU U PA3IUYHBIC apXUTEKTYPhI
HelpoHHBIX ceTeil. [lomydar mpencraBneHne o paboTe OMHOCIOWHBIX HEHPOHHBIX CETEH, X
CIIOCOOHOCTH K JIMHEHHOW M HENMHEeWHOW KiaccupUKalUU, a TakKe O MPHUHIMIE OOy4eHUs C



noMompio mpaBuiaa Xe66a. Ilo3mHee cCTymeHTH NepedAyT K HU3YUYEHHIO MHOTOCIOMHBIX
HEPLENTPOHOB, OCBOMB METOJ 00paTHOIO pacrnpocTpaHeHust omnOku. OHU y3HAIOT, KaK CO3/1aBaTh
U 00yd4aTh CIIO)KHBIE HEHpPOHHBIE CETH JUIS PasHBIX 3a1ad. ByIyT paccMOTpPEeHBI apXUTEKTYpHI
CBEPTOYHBIX HEHPOHHBIX CETEH AJIs aHaIM3a U300paKeHUH 1 PEKypPEHTHBIX HEHPOHHBIX ceTel A
0o0paboTku mocnenoBaTenbHocTe. Takke CTyJeHThI u3ydyaT npobiemy nepeoOydeHHst U METOIbI
peryJIIpu3annd, O3HAKOMATCA ¢ aJallTUBHBIMU METOAAMM ONTHMM3aLUU BECOB HEHPOHHBIX CETEH,
takumu kak Adam u RMSProp. B 3akmrountensHON yacTu pasfiena CTYACHTHI MO3HAKOMSATCS C
IPOJBUHYTHIMM apXUTEKTypaMH HEHpPOHHBIX ceTel, BKiIrouyas riiybokue HeillpoHHble cetu. OHu
Y3HAIOT O TPEUMYIIECTBAX M CIOXHOCTSAX TIIyOOKHX CETeH, a Takke O TIeHepaTHBHBIX
coctszatenbHbIX ceTsiX (GAN), KOTopble MCHOJB3YHOTCS Ul IeHepauuu KoHTeHTa. Kpome Toro,
OyZneT o0CyKIaThCsl ATUUECKHUE U COLUAIIbHBIE ACIIEKThI UCII0Ib30BaHUS HEHPOHHBIX CETEH, BKIIIOUYast
BOIIPOCHI ATUKHU, ABTOMaTU3allM1 U BO3ACHCTBUSA CMEILECHNN U IIPEIB3SITOCTH B IaHHBIX.

3.4 TemaTnka CeMUHAPCKUX/IPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/TIPaKTHYECKHUE 3aHATHS

Cemunap 1-2. Benenue B MammmHHOE 00yUeHHE U METOJIBI BEIOOpa
Cemunap 3-4. IToaroroBka AaHHBIX U crienuanbHbie Python-6ubmnoreku
Cemunap 5-6. Anroputm Q-learning

Cemunap 7-8. ®opMupoBaHHUE BHIOOPOK IS 3aa4K

Cemunap 9-10. Anropurm Random forest u anropurm Gradient boosting
Cemunap 11-12. OcHOBBI HEHPOHHBIX CETEN: MOHITHUS U APXUTEKTYPbI
Cemunap 13-14. OHOCIONHHBIE 1 MHOTOCTIOWHBIE HEUPOHHBIE CETH
Cemunap 15-16. Ceéprounnie HeitponHble ceTi (CNN)

Cemunap 17-18. Pexyppentasie Cetu (RNN)

3.4.2 JIaGopaTopHbI€ 3aHATUS
He npenycmoTpenst

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmoTrpensl

4 YyebOHO-MeTOaAMYECKOE U HH(POPMAITMOHHOE o0ecriedeHne
4.1 HopmatusHblie 1oKyMeHTbI 1 'OCTob1

He npenycmoTrpensl

4.2 OcHoBHasi 1UTEpaTypa

1. ®enopos, /. I1O. IlporpammupoBanue Ha python: ydeOHOe mocoOme anst By30B /
N. 10. ®enopos. — 6-e u3 ., mepepad. u gorn. — Mocksa: M3natenserso Opaiit, 2025, — 187 ¢. —
(Briciiee o6pazoBanue). — ISBN 978-5-534-19666-5. — TekcT: anekTpoHHbIH // OOpa3oBaTebHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/556864

2. BoponoB, M. B. CucreMbl UCKYCCTBEHHOTO MHTEIJIEKTAa: YUYE€OHUK M MPAKTHKYM IS
By30B / M. B. Boponos, B. 1. [lumenos, 1. A. HebaeB. — 2-e¢ u3n., mepepad. u morn. — Mocksa:



WznatenbctBo FOpaiit, 2025. — 268 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-17032-0. —
Tekcr: AJICKTPOHHBIN /l OG6pa3oBareabHas maTdopma FOpaiir [caiT]. —
URL: https://urait.ru/bcode/567794

3. CrankeBud, JI. A. VHTE/IEKTyaIbHbIE CUCTEMbBl U TEXHOJOTHH: YYCOHUK U MPAKTUKYM
st By3oB / JI. A. CrankeBud. — 2-e¢ usn., nepepad. u gomn. — Mocksa: W3narensctBo HOpaiiT,
2025. — 478 c. — (Boicmiee oopazoBanue). — ISBN 978-5-534-20363-9. — TekcT: 31eKTpOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/560754

4.3 JlonoTHUTEIbHAS JIUTEPATypa

1. IlnaronoB, A.B. MamuHHoe o0OydeHue: ydeOHOe mocoOue Uit By30B /
A. B. IInatonoB. — 2-¢ m3a. — MockBa: MznmarensctBo HOpaiit, 2025. — 89 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-20732-3. — Tekcr: onexTpoHsblii // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558662.

2. Yepnsimes, C. A. OcHoBbl mporpammupoBanuss Ha Python: yueOHuK ans cpemHero

npodeccuonansHoro odpasosanus / C. A. UepHbleB. — 2-¢ u3f., nepepad. u pom. — Mocksa:
WznatenberBo FOpaiit, 2025. — 349 ¢. — (Ilpodeccuonanproe oopazopanue). — ISBN 978-5-534-
17056-6. — Tekct: onektponHblii // OOpa3oBatenbHas mnatrgopma FOpailt [caiiT]. —

URL: https://urait.ru/bcode/567823.
3. Kpemep, H.IIl. Maremaruyeckasi CTATHCTHKA: y4eOHUK M TMPAKTHKYM IS BY30B /
H. 1. Kpemep. — Mocksa: M3garensctBo FOpaiit, 2025. — 259 c. — (Bricmiee oOpazoBanue). —

ISBN 978-5-534-01654-3. — TexkcT: anektponnslii // Obpa3zoBatenbHas miatrgopma FOpaitt [caiiT].
— URL: https://urait.ru/bcode/561039.

4.4 JnekTpoHHBIE 00pPa30oBaTeIbHbIE PECYPCHI
He mpenycmorpeno

4.5 JInueH3M0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe
o0ecreuenue

1. Anaconda
2. Python
3. Microsoft-Office
4. Microsoft-Windows
4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX H HHPOPMAIIMOHHBIE
CIIpaBOYHBIC CUCTEMBI

1. Hayunas snektponHast 6ubnuoreka http://www.elibrary.ru

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

3. EmuHoe okHO gocTynma K oOpa3oBaTenbHbIM pecypcam DenepasibHblii  MOPTAT
http://window.edu.ru

4. OBC «YuuBepcuteTckas oubnnoreka onnain» https://biblioclub.ru/index.php

5 MarepuanbHoO-TeXHHUYECKOE o0ecnevueHne

1. KomnbloTepHblif Kiacc ¢ MpelyCTaHOBIEHHBIM MPOTPAMMHBIM 00eCHeueHUEM,
yKa3aHHbIM B 1. 4.5, MyJIbTUMeIUITHOE 000pyJ0BaHUE (IIPOEKTOP, MEPCOHATBHBIH KOMIIBIOTED
npernoaaBaTes).
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2. AynuTtopus A JIEKIMOHHBIX, IPAaKTHYEeCKUX 3aHsATHiA. OOOpyHoBaHHE U ammapaTypa:
ayJUTOpPHAas J10CKa, BO3MOKHOCTh MCII0JIb30BaHUs MYJIbTUMEUIHHOTO KOMILIEKCA.

6 Meroauyeckne peKOMeHIaAMU

6.1 MeToanueckue peKOMEeHIAIUM [IJIA MPeNnoAaBaTeis M0 OPraHu3anuu
o0yueHus

Ha nepBoMm 3aHATHM MO IUCUUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYACHTOB C MOPSAKOM €€
U3y4eHHs (TeMaMu Kypca, (hopMaMu 3aHATHH, TEKYIIET0 U IPOMEXYTOYHOTO KOHTPOJIS ), PACKPHITH
MECTO ¥ POJIb IUCUUIUIMHBI B CUCTEME HayK, €€ MPAKTUUYEeCKOe 3HAUYEHUE, IOBECTH 10 CTYICHTOB
TpeOoBaHUs K (hOpME OTUYETHOCTH M MPUMEHEHUS BUIOB KOHTPOJIS.

[Ipu moAroTOBKE K MPAaKTUYECKUM paboTaM MO MePeUHIO OObSIBICHHBIX TEM MPEMOaBATEIIO
HEO0OXOAMMO YTOUHUTH IJIaH X MPOBEACHUS, MPOAYMATh (POPMYIUPOBKHU U COJIEPKaHUE YUCOHBIX
BOIPOCOB, BHIHOCUMBIX Ha O0CYKICHHE.

B xome paboThl BO BCTYNUTEIEHOM CJIOBE PACKPBITH MPAKTHYECKYIO 3HAYUMOCTH TEMBI
paboThl, ONpeIeTUTh TOPSAOK €€ MPOBEICHUs, BpeMs Ha 00CYKICHHE Ka)XI0ro y4eOHOT0 BOIpoca.
[Tpumensisi  QpOHTANBHBIA  ONMPOC  JaTh BO3MOXKHOCTH  BBICTYIIUTH BCEM  CTYJEHTaM,
MPUCYTCTBYIOIIUM Ha 3aHSATHUU.

B 3axirounTenbHON 9acTH pabOTHI CIIEIYET MOIBECTH €€ UTOTH: 1aTh OLICHKY BBICTYIUICHUHN
Ka)KIO0Tr0 CTY/IHTa U Y4eOHOM IPYMIIbI B 11EJ0M. PacKpBITh MOJI0KUTENIbHBIE CTOPOHBI U HEIOCTATKH
MPOBECHHOU paboThl. OTBETUTH HA BOMPOCHI CTYNEHTOB. BhiaTh 3aaHust Uisi CaMOCTOATEIbHOM
paboThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Meroauka mpenojaBaHus JUCHUIUIMHBI «MarmmHHoe oO0yueHue» U peanu3aius
KOMIIETEHTHOCTHOTO TOJXO0Ja B H3JIOKEHHM U BOCIPHUSATHM MaTepHuaia MpeaycMaTpUBaeT
WCIIOJIb30BAHUE CIICAYIONIUX AaKTUBHBIX W WMHTEPAKTHBHBIX (OPM TPOBEJAEHUS TPYMIOBBIX,
WHAVBUAYAIbHBIX, ayJUTOPHBIX 3aHATHA B COYETAHMHM C BHEAYAUTOPHON paboTOil C Ienbio
bopMHUpPOBaHUS U Pa3BUTHUS TPOPECCHOHATIBHBIX HABBIKOB O0YJAIOIINXCS:

— TIOATOTOBKAa K BBHIMOJMHEHUIO M 3allUTa MPAKTUYECKUX paboT ¢ MOMOIIBIO
CIENUATTU3UPOBAHHOTO MTPOTPAMMHOTO 00€CTIeUeHNS,

— TEXHOJIOTMHM aHalu3a CUTyalluid [JIs aKTUBHOTO OOy4YeHHUs, KOTOpBIE IO3BOJISIOT
CTYJICHTaM COEUHUTH TEOPHIO U MPAKTUKY, IPEACTABUTH IPUMEPHI IPUHUMAEMBIX PEIICHUN U UX
MOCJIC/ICTBUM, JIEMOHCTPUPOBATh pa3IMYHBIE TO3UIUH, (OPMUPOBATH HABBIKH  OIICHKHU
aJIbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHUSAX.

OO0yueHue 1Mo AUCIUIUIMHE BEIETCSA ¢ MPUMEHEHUEM TPAAUITHOHHBIX TOTOKOBO-TPYIIIOBBIX
WH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITMOHHBIX TeXHONOTUH. [Ipu ocymiecTBieHnn 06pa3oBaTeIbHOTO
npolecca Mo JUCIUIUIMHE UCTIONb3YIOTCS CeIyIoe HH()OPMAlMOHHO-TEIEKOMMYHUKAOHHbBIE
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOeKTOpa U mporpamMmmel PowerPoint.

6.2 MeToanueckue yKazaHus JJisl 00y4arOmUXcsl M0 OCBOEHUIO THCUMILIHHBI

CaMocrtosiTenbHast paboTa SBISETCS OJHUM H3 BUAOB Yy4eOHBIX 3aHATuUd. llens
CaMOCTOSITENIEHON pabOThl — MPAKTUYECKOE CAaMOCTOSITEIILHOE TMOJyYEeHUE CTYJICHTAMH HAaBBIKOB
paboThl B IPOrPaMMHBIX MIPOAYKTAX, pACCMATPUBAEMBIX B MIPOLIECCE U3yUEHUS UCIUTLIIHBIL.

AynuropHas caMoCTOsITeNNbHAsI paboTa MO JUCIUILIMHE BBIIOIHACTCS Ha YU€OHBIX 3aHATUAX
M0J1 HEMOCPEJICTBEHHBIM PYKOBOJICTBOM IMPETMOABATENS U TIO €r0 33JaHUIO.

BreayautopHas camMocTOsITeNIbHAs pabdoTa BBITOJNHSACTCS CTYACHTOM II0  3aJIaHUIO
mpenoaaBarens, Ho 0e3 ero HemoCPeACTBEHHOTO Y4aCTHsl.

3ajaun caMOCTOSITEIHHOM PabOTHI CTYICHTA:

- pa3BHUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU padoTHI;
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- OCBOCHHE COJIEP>KAHUS TUCLIUIIINHBI,

- yriay0JsieHHe CoJiepyKaHusl 1 OCO3HAHWE OCHOBHBIX HOHATHH JUCLUIUIMHBL

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
U1 3 PEKTUBHOM MOATOTOBKH K 3K3aMEHY .

Buibl BHEAyAUTOPHOI CaMOCTOSITENIbHOM paOOTHI:

- CaMOCTOSTENbHOE U3YUYECHUE OTIENBbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATUSM;

- 0(pOpMJIEHHE OTYETOB 110 BBIIIOJHEHHBIM ITPAKTUYECKUM paboTam;

- MOJITOTOBKA K KOHTPOJILHBIM paboTam;

- IOATOTOBKA K 3K3aMEHY.

JUi1st BBIOJTHEHUS JTI00O0TO BHJIA CAMOCTOATENBHOM PaboThl HEOOXOIMMO MPOWUTH CIIETYIOIINE
JTAaIlbl:

- OIIpE/ICTICHUE LIETIU CaMOCTOSTEIbHON pabOTHI;

- KOHKPETU3allks [T03HAaBaTEIILHOM 3aa4uu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBYS, BEAYIIEro K PELICHUIO 3a/1auy;

- IUTaHUPOBAaHUE PAaOOTHI (CAaMOCTOSATEIBHON UITH C TOMOLIBIO IIPEN0IaBaTENs) HaJl 3a/IaHUEM;

- OCYILIECTBJICHHE B IPOLIECCE BBINOJHEHUS CAMOCTOSTEIbHONH pabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIIIOJIHEHUS PaOOTHI;

- pedekcus;

- Ipe3eHTaIus padoThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B mporiecce o0yueHust UCTIONB3YIOTCS CIICAYIOIINE OIICHOYHBIE POPMBI CAMOCTOSATEITHBHON
paboTHI CTYIEHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U IMTPOMEKYTOUHBIX
aTTecTalui

- OTYETHI 110 MPAKTHYECKUM paboTaMm;

- KOHTPOJbHBIEC PAOOTHI;

- DK3aMeEH.

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAOT KOHTPOJIbHBIE
3a/IaHMS TI0 MPAKTUYECKUM padoTaM MHANBUYAIBHO ISl KAXKA0T0 00y4Yaromerocs.

B pesynbrare ocBOCHUS TUCHUIUIMHBI (MOYJIsT) GOPMUPYIOTCS CIIEAYIONMINE KOMITETCHITHH:

Kon

HaumeHoBaHNe KOMIIETEHIIUH BBIITYCKHUKA
KOMIICTCHI MU

CriocobeH pa3zpalbaTbiBaTh aHAIUTHUECKUE U YUCIIEHHBIE METO/IbI TIPU CO3AaHUHU
OIIK-5 MaTeMaTUYeCKUX MOJeJel MalluH, TPUBOAOB, OOOPYIOBAHHUS, CHUCTEM,
TEXHOJIOTMYECKUX MPOLECCOB
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7.1 MeToabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!

Hepequb OLOCHOYHBIX CPCACTB I10 JUCHUITIINHE «MammuHHOE O6yLI€HI/Ie>>

/o

Bun xoutpons
pe3yabTaToOB
o0y4eHus

HanmenoBanne
KOHTPOJIS
pe3yIbTaTOB
00yueHus

KpaTkas xapakTepucTrKa KOHTPOJIIS Pe3yIbTaTOB
o0yueHus

Texymmi

[IpakTnueckas
pabora

[TpakTrdeckast pabora BBITIOTHSIETCS
WHAUBUAYAIbHO  KaxabIM  cryaeHtoMm. llo
pe3yjibTaTaM  BBIIIOJIHCHUA pa6OTbI CTYACHT
opopmisier OTYET, CoOAepKalMii MoJIpoOHOE
OTMCAHWE IPOJICITAHHON pPAa0OTHI C HATJISIHBIM
npeJcTaBiIeHueM pe3yiabTaToB. OdopmiieHHBIH
OTYET CTYAEHT CJAaeT IMPEerojaBaTellio Ha
MPOBEPKY B 3apaHee YCTAHOBJIIEHHBIM Cpok. [Ipu
MPOBEpPKE MpernojiaBaTeib OICHUBAET KayeCTBO
opopMIICHHS,  KOPPEKTHOCTh  IPOJICTAHHBIX
[1aroB, pe3yJIbTaTOB pabOThl U BHIBOJOB. YacThb
paboT moipazymMeBaeT YCTHYIO 3alIUTy B JopmaTte
JIOKJIa1a/Ipe3eHTALHH.

Texymmi

Kontponbnas
pabota

KonTponbHas pabota BBITIOJIHAETCS
MHAUBUAYAIbHO KaXJIbIM CTYACHTOM. 3aJaHue
[IOIpa3yMeBacT BBINOJHEHUS psAja IIaroB ¢
HCIIOJIb30BaHUEM IPOTPAMMHOI0 00O€eCIeYeHus,
U3y4aeMOIO0 B COOTBETCTBYIOIEH  TEMe.
Pe3ynabpTaToM BBINOJHEHUS! KOHTPOJIBHON pabOThI
ABJISICTCSL DJIEKTPOHHBIM JOKYMEHT C KpPaTKUM
OINMCAHUEM BBIITOJTHEHHBIX I1arOB M MOJYYEHHBIX
pesyapTaToB. Ilpum mposepke mpenonaBareib
OILICHMBAET, KaK pe3yJbTaT paldoThbl, TaK U MYyCTh
JOCTHKEHUS PE3YJIbTATA.

[IpomexyTOUHBIN

DK3aMeH

[IpomexyTouHass arrecrauus oOydaloIIUXCs B
¢dopme 3K3aMeHa IMPOBOAUTCS MO pe3ysbTaTaM
BBIMIOJTHEHUSI BCEX BHUJOB Y4YeOHOH paboThl,
NPEIYyCMOTPEHHBIX YUE€OHBIM IJIAHOM I10 JaHHOM
JUCLUIUIMHE (MOAYII0), IPU ITOM YUUTBIBAIOTCS
pE3yJIbTAThl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH B
TedeHue cemectpa. OLeHKa CTENEeHH JOCTHKEHUS
0o0yyaromuMHUCs  TUIAHUPYEMBIX  Pe3yJIbTaTOB
00y4eHus MO0 TUCHUIUTMHE (MOIYIIIO) IPOBOAUTCS
IpernojaBaTesieM,  BEAYLIIUM  3aHiATHS 1O
JTUCIUTUIAHE (MOJYJIF0) METOJOM JKCIEPTHOM
oneHku. [1o uroram npoMeKyTOUHOM aTTeCTalNK
M0 JUCITUTUTHHE (MOJTYJIIO) BBICTABIISIETCS] OIIEHKA
«OTJINYHO», «XOPOILIO», «YyIOBIETBOPUTEIHLHO»
WIH «HEYJOBIIETBOPUTEIHHOY.

OK3aMeH TMpoBOAMTCS B YycTHOW ¢opme. B
ayJIUTOPUU HaXOAUTCA MPENojaBaTelb U He Ooliee
5 d4enoBeK M3 4Mcia CTyneHToB. Bo Bpewms
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TOJIBKO CTYACHTHI,

KomnnuectBo

JUCLUILINHE

NpOBEICHUS  SK3aMEHAa  €ro  y4YaCTHHKaM
3ampeIaeTcss UMeTh NMpHu cede M HCIOIb30BaTh
CpeacTBa CBSI3U (coToBbIE TenedoHsl,

MUKpO(doHBI U 11p.). CTyACHTY BbIIAETCS OWIIET C
TEOPETUYECKMMH BOIPOCAMH U IPaKTUYECKUM
3aJlaHUEM.
BOIIPOCOB 3aBUCUT OT IOJHOTBI OTBETA CTYJEHTA.
JlmuTenpHOCTD Kk3amMeHa 2 Jaca (120 MmuHyT).

K mnpomexyTo4yHON aTTecTaluu JOIlyCKarTCs
BBIMIOJIHUBIINE BCE BUJIbI
y4eOHOl pPaboThl, MperyCMOTPEHHBIE pPaboYei
MpOrpamMMo 1o
«MarmmaHOe 00ydeHue

JOIIOJIHUTCIIBHBIX

JUCLUILINHE

7.2 Ikaja M KPUTEPUH OLEHUBAHUS Pe3yJILTATOB 00y4YeHUsI

[Toka3zarenem olleHUBaHHS KOMIIETSHIIMIA Ha PA3JIMYHBIX dTanax ux HOpPMUPOBAHUS SBISIETCS

JOCTIKEHUE 00YJaIOIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUSHHS 10 TUCIUTUIAHE (MOJIYJIIO).

IToka3arTean

Kpurepun oneHuBanusi

KadecTBa MOJEIeH U
TIPUHIHAITHL
BAJIUIALNN;

- OCHOBBI
ONTHMM3AIHH,
peryJsipu3aIiim,
CTaTUCTHYECKOTO
BBIBOJIA M aHAJIN3A
OIINOOK;

- IPOrpaMMHbIE
HHCTPYMEHTHI U
OMOIMOTEKH IS
peanuzanuu
MOJEIICH.

(TMHEWHBIE MOJICTTH,
JIEPEBbsI pEIICHUH,
aHcaMmOJu,
HEUPOHHBIE CETH U
ap.);

- METOJbI OLICHKH
KadecTBa MOJICNCH 1
TTPUHITUIIBI
BaJIMJIAIINY;

- OCHOBBI
ONTUMU3AIINH,
peryssipusanuu,
CTaTUCTUYECKOTO
BBIBOJIA U aHAJTTU3a
OIIMO0K;

JIEPEBbsI PEIICHUH,
aHcaMOJu,
HEUPOHHBIE CETH U
ap.);

- METO/IBI OLIEHKHU
KadecTBa MOJICNCH 1
TIPUHITAIIBI
BaJIUJALINH;

- OCHOBEI
OIITHMU3AIUH,
peryssipu3anuu,
CTaTHCTUYECKOTO
BBEIBOJIA ¥ aHAJIN3a
OINNOOK;

aHcamoy,
HEHPOHHBIC CETU U
Ap.);

- METOJbI OLICHKHU
KadecTBa MoJeeH 1
l'IpI/IHHI/Il'H)I
BaJIMJIaIiu;

- OCHOBEI
ONTHMHM3ALIVH,
peryIsipu3anuy,
CTAaTUCTHYECKOTO
BBIBOJIa U aHAJIN3a
OIIMOOK;

- IPOTpaMMHEIC
MHCTPYMEHTBI U

2 3 4 &)
3HATH: OOyuaronmiics OOyuaronmiics OO6yuatomuiics OO0yuaronuiics
- OCHOBEI JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET JEMOHCTPHPYET
MaTeMaTH4eCcKOro MIOJTHOE OTCYTCTBHE | HENOJIHOE YaCTHYHOE MIOJTHOE
MOJICTIMPOBAHHUS U WJIN HEJOCTATOYHOE | COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
poiau COOTBETCTBHE CIIE Ty FOLITIX CIIE/IIOLIMX 3HAHUU: | CIIEIYIOLINX
AQHAINTHYECKUX 1 CJIC Ty FOLITHX 3HAHMH: - OCHOBEI 3HAHMH:
YHUCJICHHBIX METO/IOB | 3HAHMIM: - OCHOBBI MaTeMaTHIeCcKOro - OCHOBBI
B MalllMHHOM - OCHOBBI MaTeMaTHIecKoro MO/IETIMPOBAHHUS U MaTeMaTH4ecKoro
o0y4eHuw; MaTeMaTHIecKoro MOJIETTMPOBAHHUS ponn MO/JIETTUPOBAHHUS U
- 6a3oBBIE 1 MOJIETTMPOBAHHUS U poim AQHATUTHYECKHX U ponn
TIPOJIBUHYTHIE poim AQHATUTHYECKUX 1 YHCIIEHHBIX METOMIOB | aHAIUTHYECKUX U
AJITOPUTMBI AQHAJIMTHYECKHUX U YHCJIEHHBIX METO/IOB | B MAllMHHOM YHCIIEHHBIX METOI0B
MalIMHHOTO YHCJIEHHBIX METO/IOB | B MAIIUHHOM o0y4eHuu; B MallIMHHOM
o0y4eHust B MallMHHOM o0yueHHH; - 6a3oBbIC U o0yueHuu;
(uHelHBIE MOJeNH, | O0yYeHuH,; - 6a30BbIC U IIPOJBUHYTHIE - 6a3oBbIE U
JIepEBbsI pEILICHNUH, - 0a3oBbIE U HPOJBUHYThIE ANTOPUTMBI NPOJIBUHYThIE
aHcamOuu, HPOJBUHYTHIE AJITOPUTMBI MAaIIMHHOTO AJITOPUTMBI
HEWpOHHBIE CETH U AJITOPUTMBI MAaIIMHHOTO o0ydeHus MAaIIMHHOTO
Ip.); MAaIInHHOTO o0Oy4deHus (JmHEWHBIE MOJIENH, | OOy4YeHHUS
- METO/IbI OLICHKH 00yueHus (JrMHElHBIE MOZieNH, | JIepeBbsl PELICHHH, (JruHeltHBIE MOzeNH,

JIepEeBbs pELICHUI],
aHcamoJu,
HEWPOHHBIE CETH U
Ap.);

- METOJIbI OIICHKH
KauecTBa MOJICNICH U
TTPUHITATIBI
BaJIMIaINN;

- OCHOBBI
ONTUMHU3ALINH,
peryssipu3anmu,
CTaTUCTUYECKOTO
BBIBO/IA U aHAJIM3a
OINHOOK;
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- IPOrPaMMHBIE - IPOrPaMMHBIE OnbmoTexH Ui - IPOrPaMMHBIE
HHCTPYMEHTHI 1 HHCTPYMEHTHI 1 peanuzanin HHCTPYMEHTHI 1
OMOJIMOTEKN IS OMOJIMOTEKN TS MOJETEN. OHMOJIMOTEKN [T
peanuzanuu peanuzanuu Jonyckarorcst peanuzanuu
MOJIeTIEeH. MOJIETIEH. HEe3HAYHTENbHbIE MoOJIeseH.
Jomyckarorcst OIINOKH, CB000IHO
3HAYUTEJIbHBIE HETOYHOCTH, ornepupyer
OLINOKH, 3aTpyJHEHHS pU NpUOOPETEHHBIMHU
TIPOSIBIISIETCS AHAJTUTUYECKUX 3HAHHUSMH.
HEJOCTaTOYHOCTh olepanysx.
3HaHUM, 1O pAAY
ToKa3aTeseH,
oOygaromuiics
HCIIBITHIBACT
3HAYUTEJIbHBIE
3aTpyIHEHUs IpU
OIIEPUPOBAHUU
3HAHHUSMH IIPU UX
NepeHoce Ha HOBbIE
CHUTYAaIIHH.
YMETh! OOyuJaronumiics He OOyuaronmiics OO0yuatomuiics OO0yuaronuiics
- hopMypoBaTh yMeeT WU B JIEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
3aJ1a4d MAlIMHHOTO | HEIOCTAaTOYHOM HETIOTHOE YaCcTUYHOE MIOJTHOE
00y4eHHs KaK CTCIICHH YMEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
381291 - hopMyupoBaTh CIEIYIOLTHX CIIE Y FOIIIX CIEYIOLTHX
MaTeMaTH4ECKOro 3aJa4d MallMHHOTO | YMCHHIL: YMEHHIL: YMCHUIA:
MOZCITUPOBAHUS; 00y4YeHUs KaK - hopMyupoBaTh - hopMyupoBaTh - (hopMyUpoOBaThH
- BEIOMPATH U 3a7a4u 3aJa4i MalllMHHOTO | 3a/1a4¥ MAIIMHHOTO | 33Ja4d MallMHHOTO
000CHOBBIBATh MaTeMaTH4eCKOro 00y4eHHs KakK 00yueHHs KaKk 00y4eHust KakK
BBIOOD MO/JICTIMPOBAHUS; 3a7a4u 3a7a4u 3aja4yu
COOTBETCTBYIOIINX - BEIOMpATh U MaTeMaTH4eCcKOro MaTeMaTH4eCcKOro MaTeMaTH4eCcKOTo
METO/IOB 000CHOBBIBATh MOJICIMPOBAHUS; MO/ICTIMPOBAHUS; MO/ICIIMPOBAHNS;
(aHAMTUTUYECKUX WIH | BBIOOD - BEIOUATH U - BEIOUpATh | - BEIOUPATH U
YHCIICHHBIX ) IS COOTBETCTBYIOLIHX 00OCHOBBIBATh 00OCHOBBIBaTh 000CHOBBIBaTh
peIIeHHs 3a1a9; METOJIOB BEIOOD BEIOOp BEIOOD
- peanu30BbIBaTh U (aHAJIUTHYECKHUX WIH | COOTBETCTBYIOIIUX COOTBETCTBYIOIINX COOTBETCTBYIOLIHX
00y4aTb MOJIEIH YHCIICHHBIX ) JJIs METOIOB METO/IOB METOJI0B

MAaIIAHHOTO
00yueHwUs,
HacTpauBaTh UX
nmapameTpel 1
IPOBOJUTH OTIIAJIKY;
- IPUMCHATDH
METOAbI OLICHKU 1
HHTEPIpETAINN
pe3yIBTaToOB
MOJEJICH I
TIPUHSATHUSL
MIPOEKTHBIX
PpelleHHI;

- HCTI0JIb30BaTh
COBpPEMEHHBIE
MpOrpaMMHEIE
cpencTBa IS
aHaJM3a u
BU3YaJIU3alUuU

JTAHHBIX.

peIIeHHs 3a1ad;
- p€ain30BbIBaTh U
0o0y4JaTh MOJIeIH
MAalInHHOI'O
oOy4eHus,
HACTpauBaTh UX
napameTphl U
MIPOBOJTUTH OTIAJIKY;
- IPAMEHSATh
METO/IbI OLICHKH U
HHTEPIpPETAINN
pe3ybTaToB
MOJEJIeH I
TIPUHATHUA
TPOEKTHBIX
peLIeHu;

- HCTIOJIb30BAaTh
COBPEMEHHBIC
MIPOrpaMMHEIE
CpeICcTBa JIIs
aHanu3a u
BH3YaIIU3aI[UH

JIAHHBIX.

(aHATUTUYECKUX WITH
YUCJICHHBIX) JIJIS
peIIeHHs 3a/1a4;

- p€an30BbIBaTh U
0o0y4aTh MOJIEIH
MAalInHHOI'O
oOy4eHus,
HACTPaMBaTh MX
mapaMeTpsl 1
MIPOBOJTUTH OTIAJIKY;
- IPUMEHSATh
METO/IbI OLICHKH U
HHTEPIpPETAINN
Ppe3yJbTaToB
MoOJIeNeH s
TIPUHATHUA
TIPOEKTHBIX
peLIeHU;

- HCIOJIh30BaTh
COBpPEMCHHBIC
MPOrpaMMHEIE
CpeICcTBa JIIs
aHau3a u

(aHATUTUYECKHUX HITH
YUCIIEHHBIX) JIJIS
pelleHus 3a/1a4;

- p€aJIM30BbIBATH U
00y4atb MoIeTTH
MAalIuHHOI'O
o0yueHus,
HACTpamBaTh MX
mapamMeTpsl U
MIPOBOJIUTH OTIAJIKY;
- IPUMEHSATh
METOJIBI OIICHKH U
HHTEpIpETAIUN
pe3yJbTaToB
Mozenei st
MIPUHATHUA
MIPOEKTHBIX
pelIeHui;

- HCTIOJIB30BaTh
COBpPEMCHHBIC
MPOTPaMMHBIC
CpencTBa Jiis
aHanmm3a u

(aHATMTHYECKUX WITH
YUCJICHHBIX) JIJIS
pelIeHus 3a/1a4;

- p€ajin30BbIBATH U
00y4aTh MoeTH
MAalInHHOI'O
o0OydeHus,
HACTPamWBaTh MX
apaMeTpsl U
MPOBOJIUTH OTIAJIKY;
- IPUMEHSTh
METOJIBI OLICHKH U
HHTEPIpPETAIHN
pe3yJbTaToB
MoJenen A
MPUHATUA
IIPOEKTHBIX
pelIeHui;

- HCIOJIh30BaTh
COBpPEMCHHBIC
MPOTPaMMHEIC
CpelcTBa s
aHanmu3a u
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BH3YaJIN3aI[uu BH3YaJIH3aI[ul BU3yaU3aIluu

JIAHHEIX. JIaHHBIX. JAHHEIX.

Homnyckarores Ymenust ocBoeHbl, | CBOOOIHO

3HAYUTEIbHBIE HO JIOMTYCKAIOTCS | OTMEPHUPYET

OIITNOKH, HE3HAYNTEIBHBIE prOOPETEHHBIMHU

TIPOSIBISIETCS OIIHOKH, YMCHHUSAMH,

HEJIOCTaTOYHOCTh HETOYHOCTH, MIPUMEHSET UX B

YMEHHH, 110 PSRy 3aTpyAHEHUS  TPU | CUTYalHsx

TOKa3aTeseH, AHAUTUTHICCKUX TIOBBIIICHHON

oOyuaromuics orepanusx, CII0OXKHOCTH.

HCIIBITHIBACT MepeHOCe YMEHUI Ha

3HAYUTEIbHBIE HOBBIE,

3aTpyAHCHUS IPH HECTaHIaPTHEIC

OINEPUPOBAHUH CUTYyAIIWH.

YMCHUSAMH TIPH UX

TepeHoce Ha HOBEIC

CUTYAaITUH.
Baagern: OObyJatormmiics He OOby4atormmiics OO0yuatomntuiics OO6yJatommiics B
- HaBBIKAMHM BIIaJICET UJIH B BIIAJICET: YaCTUYHO BJIAJICET MOJIHOM 00BbeMe
MIOCTPOCHUS U HEJIOCTaTOYHOM - HaBBIKAMH - HaBBIKAMH BIIaJCET
TECTHPOBAHUS CTEIICHU BIIaJCeT MTOCTPOCHUS U MOCTPOCHHUS 1 - HaBBIKAMH
MaTeMaTHYECKUX - HaBBIKAMHM TECTHPOBAHUS TECTHPOBaHUS MTOCTPOCHUS U
Moaeneﬁ Ha OCHOBC HOCTpoeHI/IH nu MAaTEMATHYCCKUX MAaTEMATHYCCKUX TeCTI/IpOBaHI/IH
JAHHBIX; TECTUPOBAHUS Mozielieii Ha OCHOBE MojieJicii Ha OCHOBE MaTEeMaTHYECKUX
- I/IHCprMeHTaMI/I MAaTEMATHYCCKUX JaHHBIX JaHHBbIX MO)leHeﬁ Ha OCHOBC
IIPOrPaMMHOMI MOZEJIEd Ha OCHOBE - THCTPYMEHTaMU - THCTPYMEHTaMH JIaHHBIX;
peanuzanuu JaHHBIX; NIPOrPaMMHOM IIPOrpaMMHOMI - UHCTPYMEHTaMU
AHAIIUTUYCCKUX U - I/IHCprMeHTaMI/I peanmaul/m peanmaulxm HpOFpaMMHOfI
YHCIICHHBIX METOJIOB | TPOTPaMMHOM AHAJTUTUYCCKUX U AHAJTUTUYCCKHUX U peanu3am
MOJICTAPOBAHIS, peanu3ayn YUCJICHHBIX METOJOB | YHMCIIEHHBIX METOJOB | aHAIUTHYCCKUX U
- METOJaMH AHAJTUTUYECKUX U MOJICITAPOBAHIS, MOJICTUPOBAHHS; YHCJICHHBIX METOIOB
ONTUMHU3AIUH U YUCJICHHBIX METOJAOB | - METOJAMHU - METOJIaMH MOJICITAPOBAHUS,
aJanTalny MOAETeH | MOAETMPOBAHUS; ONTUMHU3AIUH U ONTUMHU3AIUU U - METOIaMH
IoJQ peaJ'H)HI)Ie - METOAaMU agantTangun MOI[eHeﬁ aganTanun MO}:[CJ'Ieﬁ OINTUMHU3ALIUU U

3a/1a4l TEXHUYECKUX
U TEXHOJIOTMYECKUX
IIPOLIECCOB;

- IPAKTUKOHI
JIOKYMEHTUPOBAHUS,
HHTEPHpETALUU U
IIpeJCTaBICHUS
pe3yIbTaToB
MOJIENIMPOBAHUS B
HMH)KEHEPHOM
KOHTEKCTE.

OIITUMU3AIINU U
aJlanTaiyuu MOJeIeH
101 p€albHbIE
3aJ]a4l TEXHUYECKHUX
U TCXHOJIOTUYECCKHUX
TIPOIIECCOB;

- IPAKTUKOH
JOKYMEHTHPOBAHHS,
HHTEPIPETANNN H
MIpeCTaBICHUS
pe3yIbTaToB
MOJICTIUPOBAHUS B
HUHXEHEPHOM
KOHTEKCTE.

HOJ] peasibHbIe
3a[1aui TEXHUIECKUX
U TEXHOJIOTHYECKUX
IIPOLIECCOB;

- IPAKTUKOHI
JOKYMEHTUPOBAHHUS,
HMHTEPIpETALUU U
MIPeJCTaBIECHUS
pe3ybTaToB
MOJIENIMPOBAHUS B
HMH)KEHEPHOM
KOHTEKCTE.
OO0yuarommiics
HCTIBITHIBAET
3HAYUTENNbHBIC
3aTpyAHEHUS MIPH
MIPUMEHEHUN
HaBBIKOB B HOBBIX
CUTyallUsIX.

[IOJ1 PeaJIbHBIE
3a/1a41 TEXHUYECKUX
U TEXHOJIOTUYECKUX
IIPOLIECCOB;

- IPAKTUKOHI
JIOKYMEHTHPOBaHMUs,
HMHTEpIpEeTalUU U
HpeJCTaBICHUS
pe3yIbTaToB
MOJIEIUPOBaHMS B
HH)KEHEPHOM
KOHTEKCTE.

HaBbiku ocBOEHEI,
HO JIOITyCKarTCA
HE3HaYUTEJIbHbIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHEHUs [IPU
AQHATUTHUYECKHX
onepanusx,
HNEepEeHOCce YMEHUH Ha
HOBBIE,
HECTaH/apTHbIE
CUTYaLlUU.

aJanTaiyu Mojelei
0J1 peabHbIC
3aJ]a4l TEXHUYECKUX
U TEXHOJOTHYECKUX
MPOIIECCOB,;

- IPAKTUKOH
JIOKYMEHTHAPOBAHHS,
WHTEPIPETALNN H
MIPEICTaBICHUS
pe3yIbTaToB
MOJICITHPOBAHUS B
WH)XEHEPHOM
KOHTEKCTE.
CBo06oaHO
MIPUMEHSET
MOJTyYEHHBIE
HABBIKH B CUTYAIIHAX
MOBBIIIEHHOH
CIIOKHOCTH.
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IIxana oneHUBAHUA IPOMEKYTOYHOM aTTECTALMU: IK3aMeH

Ikama oneHUBaHUA

Onucanue

OTJINYHO

BrimonHeHs! Bce BUbI yueOHOH pabOThI, IPEAyCMOTPEHHBIE yUeOHBIM
maHoM. CTyJIEHT JE€MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TPUBEACHHBIM B TaOJHMIaX MOKa3aTelsiM, ONEpUpyeT
MpHUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HABbIKAMU, IPUMEHSIET UX B
CUTYyalUsAX IOBBIIIECHHON CIOKHOCTH, HE HMCIBITBIBACT 3aTPyIHEHUI
IIPYU AHAJUTUYECKUX ONEpalusaxX, NEpPeHOCce 3HAHUW M yMEHUN Ha
HOBBIE, HECTAHIAPTHBIC CUTYALIMH.

Xopo1io

BrinonHens! Bce BUAbI yueOHOU pabOThL, TPeyCMOTPEHHbIE yUeOHBIM
maHoM. CTYJIEHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUIM,
YMEHHM, HaBBIKOB TMPUBEICHHHIM B TaOIUIAX MOKa3aTelsM,
OIEpUPYET MPHOOPETEHHBIMA 3HAHUSMHU, YMCHUSMH, HABBIKAMU,
MPUMEHSIET UX B CHUTyalUsX MOBBIIIEHHOW clokHOCTH. [lpu 3TOM
MOTYT OBITH JOINYIIEHb HE3HAYUTEIbHBIC OINWOKH, HETOYHOCTH,
3aTpyIHEHUS MPU AHATUTHYECKHUX OINepalusix, MepeHoce 3HaAHWHA U
yYMEHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYAIIUH.

Y 10BIIETBOPUTEILHO

BrinonHeHs! Bce BUABI yueOHOU paboThL, TPe1yCMOTPEHHbBIE yUeOHBIM
mw1aHoM. CTyZ€HT I€eMOHCTPUPYET HEIOJHOE COOTBETCTBUE 3HAHMIA,
YMEHHM, HABBIKOB TMPUBEJACHHHIM B TaOIUIAX MOKa3aTeNsM,
JOTYCKAIOTCS 3HAYUTENIbHBIC OIIMOKH, TPOSBIAETCS OTCYTCTBUE
3HAaHWUW, YMEHHUM, HAaBBIKOB 10 POy I[OKazareiei, CTyAeHT
WCTIBITBIBACT 3HAYUTENIbHBIC 3aTPyJAHCHHUS TPU ONEPUPOBAHUU
3HAHUSMH U YMEHHUSMH [IPH UX TIEPEHOCE Ha HOBBIE CUTYAIUH.

HeynosnersopurensHo

He BeimonHen oauH wunum  Oosnee BUAOB yuyeOHOW paboThI,
MPEIYCMOTPEHHBIX Y4eOHbIM IUIAaHOM. CTYAEHT JAEMOHCTPUPYET
MOJHOE OTCYTCTBHE WM HEIOCTAaTOYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEJEHHBIM B TaOMUIAX IIOKa3aTelsM,
JIOMTyCKAIOTCS 3HAYUTENbHBIE OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HaHUI, yMEHH, HaBBIKOB I10 PsIly MOKa3aTesei, CTYACHT He MOKET
OTIEpPHPOBATh 3HAHUSMHM M YMEHHSIMH TNIPH HX TEpeHOCe Ha HOBBIC
CUTYalHH.

IIIxana oneHUBAHUSA TEKYIIEro KOHTPOJIsI

HaumenoBanue
KOHTPOJIA
pe3yJIbTaTOB
oOydeHus

Ixkana oneHUBaHUA Omnucanue

IIpakTryeckas pabora

3auteHo: HabpaHo 2 u 6onee OaIOB.
He 3aureno: wabpano 1 u wmeHee

6aJIoB.

Kpurepnn onenuBanus:

OO0mwmii 6amn pu OLIEHKE
CKJIa/IbIBAETCS u3 CJIETYIOIINX
IIOKa3aTeNe:

- oopmiieHre pabOTHl COOTBETCTBYET
TpeboBaHusIM — 1 Ga;

B kauectBe ¢op™m TekyIiero
KOHTpPOJISI 3HAHUH CTYJIEHTOB
HCIIOJIB3YIOTCA ~ OTYETHl 11O
MpaKTU4YeCcKon padoTe

OTuér 1O  NpaKTUYECKOU
paboTe COIEPKHUT OIHUCAHMS
psila IaroB Mo BBITOJHEHUIO

MIPAaKTUYECKOU paboThI
COrJIacHO 3aJIaHUIO c
OAPOOHBIM ONMCaHuEM
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- BCE IYHKTHI 3a/laHUsl BBITIOJHEHBI B
IOJIHOM 00BEMe — 2 0ala;

- U3JI0)KCHHE, OIKMCAHKE M BBIBOJBI 110
paboTe rpaMOTHBI U TIOJTHO OMKMCHIBAIOT
CoJiep>KaHue MPAKTUIECKOM paboThI — 2
Oaa.

NpPOAENAHHbIX JECUCTBUUA U
NOJIyYEHHBIMH PE€3YJIbTaTaMU.
3ammra MpaKTUYeCKHX padoT

(ecnu TpedyeTcs)
OCYILIECTBIISACTCS
UHIMBUAyanbHO. CTyaeHTOM
MPEIOCTABISACTCS
oopMIICHHBIH OTYET.

CryneHTsl, HE BBINOJHUBIINE
OpaKTHYECKyl0  paboty, K
3alUTE HE JOMYCKAITCs

KonrponbHas pabora

OtinyHo - PaboTa BEICOKOTO KadecTBa,
YPOBCHBb BBIIIOJIHCHHA OTBEYACT BCCM

TpeOOBaAHUSM, TEOPETHIECKOE
CoJiep)KaHue Kypca OCBOCHO
MMOJIHOCTBIO, oe3 po0eJIoB,

HEOOXOUMBIC MPAKTUICCKUE HABBIKU
paboThl C OCBOCHHBIM MaTepHAIOM
c(OpMHPOBAHBI, BCE
MIPe1yCMOTPEHHbBIE IPOrpamMMoi
o0yueHus y4eOHBIC 3a1aHUs
BBITIOJIHCHBI, JMOO HEKOTOphIE U3
BBITIOJIHCHHBIX ~ 3aJaHUM  coAepIKaT
HE3HAYUTEIIbHBIC OITNOKHU

Xopomio - YpOBEHb BBITOJIHEHHUS
paboThl OTBEUYAET OOJIBIIUHCTBY
OCHOBHBIX TpeOOBaHUH, TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO YaCTHUYHO,
HO TpOOENTbl HE HOCST CYIIECTBEHHOTO
XapakTepa, HEOOXOMMBIC
MPaKTUUYECKUE HAaBBIKK PAbOTBI ¢
OCBOCHHBIM MaT€pHaJIOM B OCHOBHOM
chopMHUpPOBaHBI, HEKOTOPHIC  BHJIBI
3aJaHUH BBIIOJIHEHBI C OLINOKAMHU.

VY I0OBJIETBOPUTEIIHHO -

Teopernueckoe conaepx’aHue Kypca
OCBOEHO YAaCTUYHO, HEOOXOIUMEIS
MPAKTUYECKHE HABBIKU pabOThl HE
chopMUPOBaHbI, OOJIBIITMTHCTBO
MpeayCMOTPEHHBIX porpamMmmoit
3aaHuN HE BBITIOJIHEHO; npu
JIOTIOJTHUTEILHOM ~ CaMOCTOSTEIIbHOM
pabore Hajg  MaTepHaIoM  Kypca
BO3MOXXHO  TIOBBIIIEHHWE  KayecTBa
BBITIOJTHCHUS YU€OHBIX 3a/IaHUM.
HeynonerBopurenbHo -
Teopernueckoe cojiepkaHue Kypca He
OCBOEHO, HEOOXOAMMBIE MPAKTUUECKUE
HaBbIKK paboThl HE C(HOPMUPOBAHBI,
MpeAyCMOTPEHHBIE porpamMmmoit
3a7aHUs] HE BBITTOJTHEHBI

3amuTa TeMbl BKIIFOYACT
BBIITOJIHCHUSA ITPAKTUYCCKOT'O
3a7aHus 110 U3yYCHHOMY
MaTepuaily B ayJuTOPUU B
TEUSHUHU OJHOW napsl. busers
COCTOSAT U3 33134,
HIO3BOJISIFOIINX OLIEHUTH
c(OpMHpPOBAHHBIC
KomriereHmu. Ha pemenne
orBoguTcs 1.5 yaca.
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7.3 O1ieHOYHBbIE CpeCcTBA

7.3.1 Tekymuii KOHTPOJIb

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 1»

HeobOxoqumo co3aath 00ydaronryr0 BBIOOPKY CBSI3BIBAIONIYIO TION YEJIOBEKA (MYMXCKOH /
JKEHCKHI) W JUIMHY CTPHXKKH (KopoTkas / aimHHas). OOydaromias BhIOOpKa JOJKHA XPAHUTCS B
daiine tTuna * xls niam * xIsx. Pazpabotars mporpammy Ha si3bike Python ocHOBBIBasich Ha anroputme
"Haunsrii baiiec". O0yuuTh nporpaMmy Ha 00ydaromieil BRIOOpKE M IPOTECTUPOBATH HA TECTOBOMA.
BriBosiBI 0 paboTe IPOrpaMMBbI B OIIEHKY €€ TOYHOCTH MPUBECTH B BUC KOMMEHTAPHEB B KOJC WU
B IIPUJIOKEHHOM (aiinie *.txt. B kauecTBe pe3yspTaTa HEOOXO0AUMO MPEICTABUTD:

1. ®aiin koga mporpamMmsl *.py

2. @aiin obyyaroel BEIOOPKU

3. @aiin *.txt ¢ BEIBOJAMH U TIOSCHEHUAMH (€CITH HEOOXO0IMMO)

Tunoeoe 3a0anue «llpakmuueckas paboma 2»

CoznaTth 00y4aroIyto BEIOOPKY MyTEM CHHTE3a TOYEK OMU3KUX K CHHYCOUIATbHOMY 3aKOHY.
KoopauHathel TOUEK TOJDKHBI XpaHUTCs B (paiine *.xIs umm * . xIsx. PazpaboTarh mporpaMMmy Ha si3bIKe
Python ocHOBBIBasiCh Ha METO/Ie TMHEHHON U MOJIMHOMHUANIbHOM perpeccun. OOy4uTh mporpaMmy Ha
oOyuarorieii BBIOOpKE U MPOTECTUPOBATh HA TECTOBOW. BBIBO/IBI 0 paboTe mporpamMMbl U OLIEHKY €€
TOYHOCTH TPUBECTH B BUJEC KOMMEHTApHEB B KOJIe WIHM B MPUIOKEHHOM (aiine *.txt. B kauecTBe
pe3yibTaTa He0OX0IMMO IPEACTABUTh:

1. d@aiin koxa mporpaMmsl *.py

2. @aiin oby4aromieil BEIOOpKH

3. @aiin *.txt ¢ BBIBOAAMH U MOSICHEHUSIMH (€CITH HE0OXO0IUMO)

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

Bu10opkn
X1 X2 X3 Y
OO6yuaromwmii Habop 1 0 0 1 0
OOGyuarommii Habop 2 1 1 1 1
OO6yuaromwmii Habop 3 1 0 1 1
OO0yuaromwmii Habop 4 0 1 1 0
?

TecroBbIit HAOOP 1 0 0
HeoOxonumo pazpaborarh HeipoceTb M cAenaTh MpeAcka3zaHUE IO TECTOBOMY Habopy
JaHHbIX. ONpenenuTh ONTUMATBHOE KOJMYECTBO AIOX.
B kadecTBe pe3ynabTaTa HEOOXOIUMO MPEACTABUTD:
1. ®aiin koga mporpaMmsl *.py
2. @aiin *.txt ¢ BEIBOAAMH U MOSICHEHUIMU

Tunoeoe 3a0anue «llpakmuueckan paboma 4»

[IpemyioxuTh perieHne TeXHUYECKOW 3a7ada MyTéM pa3paboTKH CBEPTOUYHOW HEHPOCETH.
Onucath HMepapXu0 W CTPYKTYpY pa3paboTaHHOW HEHpOCeTH, OOBSICHUTH BBIOOP (YHKIIUU
aKTHBAIUH.

B kadecTBe pe3ynbTaTa HEOOXOIUMO MPEACTABUTD:

1. ®aiin koma mporpaMmsl *.py

2. @aiin *.txt ¢ BEIBOJAMU U MOSICHEHUSIMU
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Tunoevie 6onpocwt 013 NOO20MOBKU K KOHMPOIbHOU padome Nol

Tewmbl: BBenenue B maminHHoe o0yyeHue u padboTa ¢ JaHHBIMU

1. OOBsicHUTE, YTO TAKOE€ METOJ MAIIMHHOTO OOy4YeHMs] M TNPUBEAUTE MPUMEPHI 3aaad,
KOTOPBIE MOKHO PEUIUTh C €r0 OMOIIIbIO.

2. CpaBHUTE UX TUTFOCHI © MHUHYCHI QJITOPUTMOB KJIACCU(UKALIUU: IEPEBhS PEIICHUN, METOT
ONrKalIIKUX coceiel U JTIOTUCTUYEeCKasi perpeccusi.

3. Kakue ocHOBHBIE OMOIMOTEKH s3bIka Python dare BCero uCnonab3yoTes i alrOPUTMOB
KJIACCHUYECKOro MalMuHHOTo o0yueHus? [lpuBenure npuMepsl UX MPUMEHEHHUS.

4. TloueMy MOATOTOBKA JaHHBIX SIBISICTCS BAKHBIM 3TallOM B MAaIIUHHOM OOy4YeHHH?
VYkaxuTe Ha crieruaibabie 0ubnnoTeku Python, koTopbie MOryT mOMOYb B 3TOM MpoIiecce.

Tunoewie éonpocel 011 NO020MOBKU K KOHMPOIAbHOU padome Ne2

Tembl: AHCamMOIIeBbIC METOIBI M O0YUYEHHE C TTOAKPEIUICHHEM

1. Kakue OCHOBHBIE MPHUHIMIIBI JIe)KaT B OCHOBE aHCaMOJeBBIX MeT0A0B? OObsicHUTE
OCTTHHT, CTCKUHT U OYCTHHT.

2. PacckaxuTe O CHJIBHBIX U CIA0OBIX CTOPOHAX MeETOJa OOYy4YEeHHsI C MOAKPEIJICHHEM.
[IpuBenuTe mpuUMeEpHI 3a/1a4, B KOTOPBIX 3TOT METOJT MOKET ObITh TPUMEHEH.

3. OObscuute mnousTus "areHT", "cpema" u "Harpama" B KOHTEKCTE OOydYeHHUs C
MOJAKPETUICHUEM.

4. CpaBHUTE U COMNOCTaBbTE MOHATHS OCTTHHra, CTEKMHra U OyCTHHTa B KOHTEKCTE
aHcaMOJICBBIX METOJIOB. B ueM 3aKITI04aroTCsl X OTIUIHS?

Tunoevte 6onpocwt 011 ROO20MOBKU K KOHMPOJIbHOU padome No3

Tembl: OCHOBBI HEHPOHHBIX CETEH U OHOCIOMHBIE HEUPOHHBIE CETH

1. Uro Takoe HEMpPOHHbIE CETH M KAKUE 3aJauyu OHM MOryT pewaTth? IlpuBenure npumepsl
Pa3IMYHBIX aPXUTEKTYP HEMPOHHBIX CETEN.

2. Onumure CTpYKTYpy U MPUHIMI pabOTHI OJHOCIONHOM HelipoHHOM ceTu. Kak oHa pernaer
3aJauu KiaccupuKaumu?

3. Yro Takoe nuHEWHas U HeMuHelHas kinaccudukanus? [IpuBeaure npumepsl.

4. Kakoe mpaBHJIO JISKUT B OCHOBE OOYYEHHs OJHOCIOWHBIX HeWpoHHBIX cereii? Kakue
MPUHIIUIIBI OHO KCIIOJIb3YET /111 OOHOBJIEHUSI BECOB?

Tunoevie 6onpocwt 014 NOO20MOBKU K KOHMPOIbHOU padome Nod

Tembl: MHoOrocnoiiHele NEpLENTPOHbI, ApPXUTEKTYphl HEHPOHHBIX ceTell U Oopnba ¢
nepeodoydeHnem

1. Yto npeacTapisoT coO0i MHOTOCIONHBIE eplenTpoHbl? Kakoil Buj 3a1a4 OHU CIIOCOOHBI
pemars?

2. OOpscHUTE MPHUHLKI 0OpaTHOTO pacrnpocTpaHeHus omnOku. Kak oH nmpumensiercs s
00y4YeHHsI MHOTOCTIONHBIX HEHPOHHBIX ceTei?

3. B yem 3akitoyaercs 0COOEHHOCTh apXUTEKTYp CBEPTOUHBIX HeHpOoHHBIX ceTeil (CNN) u
pPEeKyppeHTHBIX HelpoHHBIX ceTeil (RNN)?

4. Yto Takoe mepeoOyueHHE U KaKHe METOAbI Peryispu3aliil MOMOraioT OOPOThCS ¢ ATOM
npobaemoii? Pacckakute 00 aanTUBHBIX METO/IaX ONMTHMU3aNNH, TakuxX kak Adam u RMSProp.

7.3.2 IIpomexyTouHas aTTeCTaIus

Bonpocwt k sxzameny

1. Yto Takoe METOJ MalllMHHOT'O 06y‘-ICHI/I}I 1 OJI1 KaKHuX 3aaa4 €ro MO>KHO

OIIK-5
HUCIIOJIL30BaTh?
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2. Kakue OCHOBHBIE IIark BKJIIOYAET B ce0sl Iporiecc paboThl C TaHHBIMH MEpe]] OIIK-5
MIPUMEHEHHEM AJITOPUTMOB MAIIMHHOTO 00y4YeHHsI?
3. Kakue anropuTmbl KJIacCHYECKOTO MAIIMHHOTO 00y4deHus BBl 3HaeTe? B uem nx OIIK-5
OCHOBHbBIE OTJINYUS?
4. Jlaiite onpenenenue ancambaeBeix MeTo10B. [IpuBeaure npumepsl Takux mMetogos. | OIIK-5
5. Kakue anroputmbl 00ydeHust ¢ MOJAKPEIICHUEM Bbl MOXKETE Ha3BaTh? B uem OIIK-5
3aKJIFOYAETCs UX CYTh?
6. Uro Takoe HeiipoHHble cetn? Kakue 3a1a4uu OHU MOTYT pemaTh? OIIK-5
7. OnuImuTe CTPYKTYPY OJTHOCIIOWHON HEHpPOHHOM ceTu. Kak OHa BBITTOTHSIET OITK-5
KJaccuukanuio?
8. Uto Takoe nuHelHas U HenuHeiHas kiaccudukaiusa? [IpuBenure npumepsl. OIIK-5
9. Kak paboraeT mpaBuio 00paTHOTO pacpoCTPaHEHUS OIMTHMOKH B MHOTOCJIOHHBIX OIIK-5
HEUPOHHBIX CETAX?
10. Yewm cBeptounbie Heiipornble ceTi (CNN) OTIHYal0TCS OT PeKyPPEHTHBIX OIIK-5
HelpoHHBIX ceTeit (RNN)?
11. Yro Takoe nepeoOyueHHE U KAaKUE METO/IbI IOMOTAIOT €T0 MPEJ0TBPAIIaTh? OIIK-5
12. Kakue aganTUBHBIE METOBI OIITUMMU3AIIMKA BBl MOXKETE Ha3BarTh? B ueMm OIIK-5
3aKJII0YAETCs MX MPUMEHeHue?
13. O6bsicHUTE OHATHUS OSTTHHTA, CTEKUHTa M OYCTHHra B aHCAMOJIEBBIX METOAX. OIIK-5
14. Kakue 3THYeCKHE U COIUAIBHBIE aCTIEKTHI CYHIECTBYIOT B UCIIOJIb30BAHUU OIIK-5
HEHUPOHHBIX ceTen?
15. Kakue 6ubnunorexu Python gaiie Bcero ucnonb3yrorcs i aJropuTMOB OIIK-5
KJIACCMYECKOI0 MAIIMHHOIO 00yueHus?
16. B uem 3akitouaetcs npoiecc GopMupoBaHus 00yJaromiei U TeCTOBOI BRIOOPOK? OIIK-5
17. Kakue MeTo/Ibl peryJisipu3aliuu IoMOTalT OOPOThCs ¢ mepeodydeHneM? OIIK-5
18. Kakue 0coO€HHOCTH UMEIOT ITyOOKHEe HEHPOHHBIE CETH 110 CPAaBHEHHUIO C OIIK-5
OJTHOCJIOMHBIMU?
19. Kakue npenmyImiecTBa u CI0KHOCTH CBOWCTBEHHBI T€éHEPATHBHBIM

OIIK-5
coctszarenbHbIM ceTsiM (GAN)?
20. Kakvie mpuHIUIBI O0YYEHUS C MTOJAKPETUICHHEM UCTIONB3YIOTCS ISl 00ydIeHUs OIIK-5
areHToB?
21. Kakuie anropuT™bl KJIacCH()UKAIMU MOKHO HCIIOIB30BATh JJISl PEHICHUS 3a/1a4H OIIK-5
MHOTOKJIACCOBOM Ki1accuukanuu?
22. B yeM CyTh METO/1a OTIOPHBIX BEKTOPOB (SVM)? OIIK-5
23. Kakuie MEeTpUKHU UCTIONB3YIOTCS [T OLIEHKH KayecTBa pabOThl alrOPUTMOB OIIK-5
MaITMHHOTO 00y4YeHus1?
24. Yrto Takoe Kpocc-BaIMAALMs M KaK OHAa TOMOT'aeT OLEHUTh IPOU3BOIUTEIBHOCTD OIIK-5
Mozenn?
25. Kakwie miaru Bkiroyaet B ce0si mporecc 00y4eHust HSHPOHHBIX CeTei? OIIK-5
26. B yeMm 3akitoyaeTcsi apXUTEKTypa CBEPTOUHBIX HEMPOHHBIX CETEH U IS KaKuX OIIK-5
3aJ1a4 OHU HauOoJIee MOIXOAT?
27. Kakuie METObI M aIrOPUTMbI UCIIONB3YIOTCA JJIsi aBTOMATUYECKOTro BbIOOpa OITK-5
runepnapaMeTpoB Mojaenn?
28. Yro Ttakoe QpyHKIM aKTUBAIMK B HeiipoHHOM cetn? [IpuBeaure npumepsl OIIK-5
TOMYJIIPHBIX (DYHKIMH aKTHBAIIHH.
29. Kakue mpakTu4eckue MeTO/Ibl IOMOTal0T YCKOPUTH MPOIIecC 00yUeHUsT HEMPOHHBIX OIIK-5
ceren?
30. B ueM cocTouT 3a/1aua 0OHApYKEHUS aHOMAITMH (AHOMAJIBHOTO TTOBEIeHNs)? OIIK-5
31. Kakvie mpHHITUITBI JIS)KAaT B OCHOBE METO/1a TPAJIMEHTHOTO CITyCKa MPH 00y4YeHUH OINK-5

HEHPOHHBIX CeTen?




21

32. Kakne 0coOeHHOCTH €CTh Y 331a4ll PErpecCuu 10 CPAaBHEHHUIO C 3a/1a4ei OIIK-5
KJIaccuukanmm?

33. Kakue meToap!l mpeiBapuTeabHON 00pabOTKH JaHHBIX IOMOTAIOT YIIyYIIHTh OIIK-5
pe3yJIbTaThl MOJICJICH?

34. B yem 3akioyaercsi Meto1 ontumuzau Adam u kak oH paboraer? OIIK-5
35. Kakuie Buipl HEHPOHHBIX CETEH UCTIONB3YIOTCS ISl 00pabOTKH OITK-5
OCJIEN0BATEILHOCTEN JAHHbBIX ?

36. Uto Takoe pekyppeHTHbIe HeliponHble ceTr (RNN) u kak OHM peniaroT 3a1a4u? OIIK-5
37. KakuM 00pa3zoM MOXKHO H30€KaTh MPOOJIEMBI 3aTyXalOIEro WU B3PhIBAIOIIETOCS OITK-5
rpaaueHTa rnpu o0yuennu RNN?

38. B uem 3akimrogaeTcss MEXaHU3M OOpaTHOTO PacpOCTPaHEHUs OIIMOKH B OIIK-5
HEHUPOHHBIX CETAX?

39. Kakue Busbl GyHKIIMN MOTEPh UCTIOIB3YIOTCS MPU 00YUYEHUH HEHPOHHBIX CETEH? OIIK-5
40. Kakum 06pa3oM MOKHO TPOBOJIUTH ayTMEHTALUIO JAHHBIX JUIS yITyYIICHUS OIIK-5
KauecTBa Mojiesiei?

41. Kakue xapaKTEpUCTHKH BXOIHBIX JTAHHBIX BAKHBI I BEIOOpA ONTHMAIBHOM OIIK-5
ApXUTEKTYPbl HEUPOHHOU ceTu?

42. B 4yeMm COCTOUT METOJ] ayrMEHTAllU JAHHBIX U KaK OH MO>KET MOBBICUTD OIIK-5
IIPOU3BOJIUTEIILHOCTh MOAEIIN ?

43. Kakue (hakTopsl MOTYT MPUBECTH K nepeolOyuenuto moaenu? Kak ero OITK-5
IIPEIOTBPATUTH?

44. Yto Takoe rurnepnapaMeTpbl MOJEIN U KaK UX MOXHO HACTPOUTH ais nocTikenus | OIIK-5
JYYIIMX pPe3yJabTaToB?

45. Kakuie MeTo/1bl IOMOJIHUTENHHOM 00pabOTKU JAHHBIX UCIIONIB3YIOTCS JUIS OIIK-5
yMEHbIIIEHHUs JucbanaHca KjiaccoB?

46. B uem 3axitoyaeTcs IpUHIUI 0OyYEHUs ¢ NOJKpENIeHneM 1 kakue areHTsl B HeM | OIIK-5
Y4acTBYIOT?

47. Kakue aaropuT™Mbl 1 METOABI UCIIOJIB3YIOTCS Ul 00yUeHHsI areHTOB B 3a/1aue OIIK-5
0o0yueHusl C MOJKperieHueM?

48. Uto Takoe CI0XKHOCTh MOJIENH U KaK OHA MOXET IOBIHUATh HAa KAYeCTBO OIIK-5
pe/icKa3aHuii?

49. Kakue MeTOoIbl TOMOTAIOT CIIPABHUTHCS C Mpodnemoit "cmemenus” (bias) mpu OITK-5
o0ydeHuu Mojieneii?

50. B yem 3akitoyaeTcst IPUHIMI pabOTHl METOA TPAJAUEHTHOTO OYCTHHTA U KaK OH OIIK-5
yJIy4IIaeT NpecKa3aHus Mojeneii?

51. B yem 3akito4yaeTcsi MPUHIMI 00yUYeHHsI ¢ TIOAKPETUICHHEM U KaKHe areHThl B HeM OIIK-5
Y4acTBYIOT?

52. Kakuie anropuT™bl 1 METO/IbI HCIIOIB3YIOTCS U1l OOYUYEHHS areHTOB B 3aj1aue OIIK-5
00y4YeHHS C MOAKPEIVICHuEM?

53. Yro Takoe CI0KHOCTh MOJIEJI ¥ KaK OHA MOXKET TTOBJIHSITh Ha KA4eCTBO OIK-5
npeAcKa3aHui?

54. Kakue MeTo/Ipl TOMOTaI0T CIIPABUTHCS C mpoodsieMoit ""cmemienns” (bias) mpu OIIK-5
o0ydeHuu Mojeneii?

55. B ueM 3axirouaeTcsi pUHLIUI pabOThl METO/1a TPAJUEHTHOIO OYCTUHTA U KaK OH OITK-5

yJIy4IIAeT NpeAcKa3zaHus Mojenen?




