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

Lleny w3ydyeHns DUCUUIUIMHBI «ManmHHOe OOy4YeHHs» 3aKJIIOYaeTCsi B O3HAKOMIICHHU C
0a30BbIMH MOHATHUAMHU U AITOPUTMAaMHU MAIIMHHOTO 00yueHus. PaccMaTpuBaioTcst 0cOOEHHOCTH MX
OpPUMEHEHHS K CHCTEMaM TEXHUYECKOTro 3peHHs s obecriedeHus paboTOCIOCOOHOCTH U
0€30IaCHOCTH aBTOMAaTHU3MPOBAHHBIX CHCTEM, a TaKKe aJITOPUTMBI KJIACCHYECKOTO MAIIMHHOTO
oOydeHus, oOydyeHHE C NOJKpEIUICHHEM, aHCaMOJIeBble METO/bI, apXUTEKTypa, pa3paboTka u
HCTIONIb30BaHNE HEMPOHHBIX CETEH IS pEIICHNS TEXHOJIOTHYECKHX 3a/ad.

3aoauu uzyuenus OUCYUNIUHbLL.

e (O3HakoMJICHHE C Pa3siIMUHBIMU KJIaCCaMHU aJITOPUTMOB MAIIMHHOT'O O6y‘~I€HI/I${;

e [losydyeHue NpakTUYECKOTO HABBIKA IPOTPAMMUPOBAHUS 3TUX AIITOPUTMOB;

e (O3HaKOMJICHHE C npuMepamM HUCIOJB30BAHUA MCTONOB MAIIMHHOTO O6yLIeHI/I$I B

PCAIBbHBIX TEXHOJOTUYCCKUX 3adavdax.

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

Kox n nHaumenoBanue

NHankaTopbl 10CTHKEHUS

HauMmenoBanue nmoxasareJis

AHAIMTUYCCKUC M YUCIICHHBIC
MCTOABI ITPHU CO3JJaHUN
MaTEeMaTHYECKHUX MOJICIIeH
MAIlIVH, IPUBOJIOB,
000pyIOBaHUS, CUCTEM,
TEXHOJIOTHYECKUX MPOIIECCOB

MOJIETTUPOBAHUS U BHIOMpAET
COOTBETCTBYIOIINE METOJIBI X
peuieHusl.

NOIIK-5.2. ITpumensier
AQHAJIUTUYECKUE U YHCIICHHbIE
METOJIBI JTsI CO3/TaHUS
MOJEJIEN MaIlInH U
TEXHOJIOTHUECKHUX MPOIIECCOB.
HOIIK-5.3. AHanu3upyeT u
WHTEPIPETUPYET PE3YJIbTATHI
MaTeMaTH4eCKOTO
MOJICIMPOBAHUS TS
ONTUMU3ALINH TPOEKTHBIX
peueHui.

KOMIeTeH U KOMIIETeHIIUH OlIEHHUBAHUS
OIIK-5. Cniocoben NOIIK-5.1. ®opmynupyet 3HaTh:
pa3pabarsiBaTh 3a71a4l MaTeMaTH4IeCKOro OCHOBBI MAaTEMaTHYECKOT'O

MOJICTTUPOBAHUS U POIIU
AHATUTUICCKUX U YHCIICHHBIX
METOJIOB B MAIIMHHOM
o0y4eHuwy;

bazoBble u mpoiBUHYTHIE
AITOPUTMBI MAIITUHHOTO
00y4eHus1 (JIMHEWHBIC MOJICITH,
JIepEeBbs PEIICHUH, aHCaMOJIIH,
HEHUpPOHHBIE CETH U Jp.);
MeTo1bl OLIEHKHU Ka4yeCcTBa
MoJieJIeil ¥ TPUHIIUIIBI
BaJIMJIAINN;

OCHOBBI ONITUMHU3AIINH,
peryIsipU3aIui,
CTaTHCTUYECKOTO BBIBOJA U
aHaJIn3a OIIMOOK;
[TporpaMMHbIE HHCTPYMEHTHI
U OMOHOTEKH ISt
peanu3anuu Mojesei.
Ymers:

dopmynupoBaTh 3a7a4u
MAIIMHHOTO 00yYeHUs KaK
3a/1a4yll MaTeMaTHYEeCKOTO
MOJICTTUPOBAHUS;

Bri6upats 1 000CHOBBIBATH
BbIOOpP COOTBETCTBYIOIIMX
METOJIOB (aHATUTUYECKUX UITU
YUCJICHHBIX) JIJISl PEIICHHUS
3a/1ay;




PeanuzoBeiBaTh 1 00y4aTh
MOJI€JIM MAIIUHHOTO
o0Oy4deHus1, HacCTpauBaTh UX
napaMeTpsl ¥ IPOBOIUTH
OTJIAJIKY;

[IpumeHATh METOBI OLIEHKH U
MHTEPIPETALNH PE3yIbTaTOB
MOJIEJIEN U1l IPUHATHS
IIPOEKTHBIX PEIICHU;
Hcnonp30BaTh COBpEMEHHBIE
IIPOTrpaMMHBIE CPEJCTBA JUIS
aHaJIM3a U BU3yaJIu3aluu
JTAHHBIX.

Baanern:

Hassikamu noctpoenus u
TECTUPOBAHUS
MaTeMaTHYECKUX MOJeel Ha
OCHOBE JIaHHBIX;
HNHcTpymMeHTaMU
IIPOrPaMMHOM peanu3anuu
AQHAIUTUYECKUX U YUCIICHHBIX
METO0B MOJEIUPOBAHNS;
Meroagamu ONTUMHU3aLAN A
aZanTanuy MoJesen 1oz
peanbpHbIe 3aa4U
TEXHUUYECKUX U
TEXHOJIOTMYECKUX MPOIIECCOB;
IIpakTukon
JIOKYMEHTUPOBAHUS,
MHTEPIIPETALNN U
IIPEICTABIICHUS PE3YyJIbTATOB
MOJIETTMPOBAHUS B
VHXEHEPHOM KOHTEKCTE.

2 MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

JlucuuiuinHa OTHOCUTCA K o0O0s3arenbHOM vacth Onoka bl «Jlucuuruimebl (MOmyIn)».
JlicuuiuinHa HEMoCPeICTBEHHO CBsI3aHa CO CIEAYIOIMMHU JUCUUIUIMHAMK U ipaktukamu OOIT:

WHTennextyaibHble CUCTEMBI YIIPaBICHUS

Mertoasl 1 anTOPUTMBI 00paOOTKU N300paKeHUI

[IporpammupoBanue Ha Python

[Ipou3BosicTBEHHAS TPAKTUKA (IPOEKTHO-TEXHOJIOTNYECKAs)

CoBpeMeHHbIE METO/IbI TEOPUH YIIPABIICHUS

[IpombInIEHHBII HHTEPHET Bellel B MalIMHOCTPOSHUN

[IpoMbIITIEHHBIN UHTEPHET BEIlIEH B aBTOMOOMIIECTPOECHUU

3 CTpyKTypa M cofep:KaHHe IUCHUILTHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBISAET 6 3a4eTHBIE eNUHUIIBI (216 yacoB).




3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne CemecTp
n/ Bua yueOHoii padoThl Koauuecrso
I yacoB 3
1 AyAUTOpPHBIE 3aHATHS 72 72
B ToMm unce:
1.1 | Jlekuun 36 36
1.2 | CemuHapcKue/MpaKTHICCKUE 3aHITHS 36 36
2 CamocTosiTejibHasi paboTa 144 144
B ToMm uncie:
2.1 | IlonroroBka OTY4ETOB MO MPAKTHIECKUM paboTaM 68 68
2.2 | PaboTta ¢ KOHCTIEKTOM JICKITUI 40 40
2.3 | IlonroroBka K 9K3aMEHY 36 36
3 IIpomexkyTOUHAST ATTECTALHSA
3auer/mud.3auer/sK3aMeH HK3aMEH
Hroro 216 216
3.2 TemaTnuyecKUil MJIaH U3yYeHHUS THCIHITIMHBI
TpynoemMKocTh, Yac
AyauTopHasi padora =
) g % 8 < E
Ne Pa3zgeanl/TeMbl o . S 2o T b = S 8
n/n JMCHAIIHHBI 3 =) QeESE| 2| B8
= s |25 25| E2| 54&
S | 258 8% | £5 8
SR =" s = =
O E = = )
1 Pasnen 1. BBenenne. Pabora ¢ 58 8 10 40
JAHHBIMH
Tema 1. O630p 3a7au, pemaemMbIx
11 | METONOM MalIMHHOTO o0y4eHusl. 2 2 10
Knaccudukanus anroputMos
MAIIMHHOTO O0YYeHHUs
Tema 2. O030p OCHOBHBIX OMOJINOTEK
1.2 | sa3pika Python nnst anroputmoB 2 2 10
KJIACCHYECKOT0 MAIIIMHHOTO O0yUYeHUs
Tema 3. [ToaroroBka 1aHHBIX, UMIOPT
1.3 | maHHBIX U cenHMaIbHbIE OMOINOTEKN 2 4 10
Python
Tema 4. ®opMupoBaHHE TECTOBOU U
1.4 | oOyu4aromieil BHIOOPOK AJIst 2 2 10
TEXHOJIOTHYECKOH 3a7aun
2 | Pa3gen 2. AHcaM0JieBbIe METOBI. 42 8 8 26
2.1 | Tema 1. berrunr, Crexkunr, bycTunr 4 4 14
2.2 | Tema 2. O0ydeHHE ¢ TOAKPEIUICHHEM 4 4 12
3. | Pa3nen 3. HeiipoHHble ceTH 116 20 18 78
Tema 1. BBeneHre B HEUPOHHBIE CETH.
3.1 | OcHOBHBIC MTOHATHS, KJIACCU(DUKAIIAH, 4 4 10
APXUTEKTYPBI




Tema 2. OHOCIOWHBIE HEHPOHHBIE
cetu. JIuHeliHas ¥ HEIMHEWHAS

3.2 2 4 10
knaccudukanus. O0ydeHue ¢
MTOMOIIBIO TTpaBuiia Xeb0a.

Tema 3. MHorocnoiinsie

3.3 | IPUCNTPOHBL: BBE/ICHHE B

"~ | MHOTOCJIOMHBIE HEUPOHHBIE CETH,
00paTHOE pacpOCTPAHCHHUE OITHOKH.
Tema 4. ApXUTEKTYpbl HEUPOHHBIX
CeTel: CBEpTOYHBIC HEMPOHHBIE CETH
(CNN) u pexyppeHTHbIE HEHPOHHbIE
cetu (RNN)

Tema 5. IIpobGnema nepeoOyyeHus u
METO/JIbI PETyJIsSIpU3alui. ATalTUBHBIC
MeTo bl onTuMu3anuu: Adam,
RMSProp u apyrue.

Tema 6. [IpoaBUHYTBIE apXUTEKTYPHI:
IyOOKHE HEHPOHHBIC CETH: HX

3.6 | mpenMyIecTBa U CIOXKHOCTH; 2 2 10
reHepaTUBHBIE COCTA3ATEIIbHBIE CETH
(GAN) nis reHepani KOHTEHTA.
Tema 7. DTHueckue U coiaIbHbLIE
ACTIEKTHI: STUYECKHE BOIIPOCHI B
UCIIOJIb30BAHUU HEUPOHHBIX CETEH,
3.7 | aBTOMaTHU3alMs U 3aMelIeHne Pabounx 2 2 10
NPOIIECCOB, BIMSHUE U
pacripoCcTpaHEHUE CMEIEHUH U
MIPEJIB3SATOCTH B JIAHHBIX.

3.4

3.5

Hroro | 216 36 36 144

3.3 Conep:xkanue THCIHHITITHBI

Paznen 1. Beenenue. PaGora ¢ naHHbIMH

B »TOM pasgene cTyneHTHl O3HAKOMSATCS C METOJaMH MAIIMHHOTO OOY4YeHHMS U HX
npuiiokeHussMU. OHU U3ydaT Kiaccu(PUKAIMIO alTOPUTMOB MAIIMHHOTO 00YYEeHHUS U TONMYT, KaKue
3aJa4d MOXKHO pelaTh ¢ MX noMomisio. Takke OyJeT paccMOTPEHO HCMOJIb30BAaHHUE OCHOBHBIX
o6ubmmorek s3pika Python mnst kmaccuyeckoro mamuHHOrO oO0yuyeHus. CTyleHThl Haydarcs
MOJrOTaBIUBATh JaHHbIE, UMIOPTUPOBATH UX U UCIOJIb30BAThH CHEIMATN3UPOBAHHbIE OUOINOTEKH.
OHu Takke OBJAJCIOT HaBbIKaMU (DOPMHUPOBAHUS TECTOBBIX U O0YYAIOIINX BBIOOPOK ISl peIlIeHUs
TEXHOJIOTMYECKHX 3a/ad.

Pa3znea 2. AHcaM0J1eBbI€ METOABI

B sToM paszaene cTyneHTHI yriayOsT CBOM 3HAHUS B METOAaX MAIIMHHOTO OOYYECHHUS, U3YUUB
aHcamOIieBbIe METOJIbI, & TAKXKE TaKUe CTPYKTYphI Kak OCTTHHT, CTeKUHT U OycTuHT. Takxke Oynmer
paccMOoTpeHo oOydeHue ¢ TmoakperuieHneM. CTyIeHThl OCBOST METOMBI, IO3BOJISIOIINE
KOMOMHHPOBATH PEICKa3aHMsI HECKOJIBKUX MOJIENICH IS YIIyqIIeHUS 00IIei TPOU3BOIUTEIIEHOCTH.

Pa3nen 3. HeiipoHHble ceTH

B »ToM pa3zgene crymeHThl OyayT u3ydaTh OCOOCHHOCTH M CIOCOOBI HMCTIOJIB30BAHUS
HEHPOHHBIX ceTeil. OHM M3y4yaT OCHOBHBIC MOHSTHUS, KIACCH(PUKAIUU U PA3TMYHBIC APXUTECKTYPHI
HelpoHHBIX ceTeil. [lomywar mpencraBieHne o paboTe OMHOCIOMHBIX HEHPOHHBIX CETeH, X
CIIOCOOHOCTH K JIMHEHHOW W HEeNWHEWHOW KiaccupuKaluu, a Takke O MpHUHIMIE OOydeHHUs C



noMmouiplo mnpaBwia Xe006a. Ilo3nHee cTyneHTH mepedAyT K M3YyYEHUI0O MHOTOCIOMHBIX
HEepLENTPOHOB, OCBOMB METOJ 00paTHOTO pacnpocTpaHeHHst omnOku. OHU y3HAIOT, KaK CO3/1aBaTh
U 00ydJaTb CIIOKHbIE HEHpPOHHBIE CETH JUIS pasHBIX 3a1ad. ByayT paccMOTpEHBI apXHUTEKTYpHI
CBEPTOYHBIX HEHPOHHBIX CETEH I aHaIN3a U300paKeHUH 1 peKypPEHTHBIX HEHPOHHBIX ceTel A
00paboTKku nocienoBaTesbHOCTEH. Takke CTyIeHThl U3y4yaT MpoOsieMy MepeoO0ydeHUs] U METObI
peryJsipu3annu, O3HaAKOMATCS ¢ aJallTUBHBIMU METOAAMM ONTHUMH3ALMU BECOB HEHPOHHBIX CETEH,
takumMu kKak Adam u RMSProp. B 3akmountensHON 9acTH paszzena CTYIASHTHI MO3HAKOMSTCS C
IPOJBUHYTHIMH apXUTEKTypaMH HEHpPOHHBIX ceTell, BKIroYas riiyOokue HelpoHHble ceTH. OHu
Y3HAlOT O TPEUMYILECTBaX U CIOXKHOCTIX TJIyOOKMX ceTeil, a Takke O TIeHepaTUBHbIX
coctazatenbHbIX ceTsX (GAN), KOTopble MCIONB3YIOTCS Ul TeHepauuu KoHTeHTa. Kpome Toro,
OyneT o0CyKIaThCsl STUUYECKHE U COLIMAIbHbIE aCIIEKThI UCII0JIb30BaHNsl HEUPOHHBIX CETEH, BKIIIOYas
BOIIPOCHI ATHKH, ABTOMaTU3allUU U BO3IEHCTBUS CMELICHUN U IIPEB3SITOCTH B IaHHBIX.

3.4TemaTnka ceMUHAPCKUX/TPAKTHYECKHUX U JIAOOPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATUS

Cemunap 1-2. Benenue B MalmmHHOE 00y4eHUE U METO/BI BEIOOpa
Cemunap 3-4. [ToaroroBka JaHHBIX U criennaibHble Python-6ubanorexn
Cemunap 5-6. Anropurm Q-learning

Cemunap 7-8. ®opmupoBaHHUEe BHIOOPOK IS 3a/1a4l

Cemunap 9-10. Anropurm Random forest u anropurm Gradient boosting
Cemunap 11-12. OCcHOBBI HEUPOHHBIX CETEH: OHATHS U APXUTEKTYPBI
Cemunap 13-14. OHOCHOMHBIE © MHOTOCIONHBIE HEHPOHHBIE CETH
Cemunap 15-16. Ceéprounsie HeliponHble ceTH (CNN)

Cemunap 17-18. Pexyppentasie Cetu (RNN)

3.4.2 JlaGopaTopHbIe 3aHATHUS
He npegycmorpensl

3.5TemaTnka KypcoBbIX POEKTOB (KYPCOBBIX padoT)
He npenycmoTtpensl

4 Y4eOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0eceueHne
4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTs1

He npenycmoTpenst

4.2 OcHoBHasi INTEpaTypa

1. ®enopos, . 0. IIporpammupoBanue Ha Python: yue6roe mocobue mns By3oB / 1. HO.
®enopoB. — 6-¢ uzgd., nepepad. u gon. — Mocksa: UznatensctBo Opaiit, 2026. — 187 c. —
(Bricmiee obpazoBanne). — ISBN 978-5-534-19666-5. — Texct: anexkTpoHHbIi / OOpa3oBarenbHas
mnardopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/585806.

2. opoHoB, M. B. Cucrembl HCKYCCTBEHHOTO HHTEIUICKTA: YICOHHUK M MMPAKTHKYM ISl By30B
/ M. B. Boponos, B. U. Ilumenos, 1. A. HebaeB. — 2-e u3x., mepepad. u gomn. — Mocksa:



WznatenberBo FOpaiit, 2026. — 268 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-17032-0. —
Texct: onexTpoHHbli //  OOpazoBarenbHas miardgopma  IOpaitr  [caiit]. — URL:
https://urait.ru/bcode/588642.

3. Crankesuy, JI. A. MHTemneKkTyaabHbIE CHCTEMbBl U TEXHOJIOTHH: YYEOHHK U MPAKTUKYM
1utst By30B / JI. A. CtankeBud. — 2-¢ u3j., mepepad. u gon. — Mocksa: M3natenberBo FOpaiit, 2026.
— 478 c. — (Bpicmee obpazoBanue). — ISBN 978-5-534-20363-9. — Tekct: 3neKTpOHHBIN //
O6pasoBarenbHas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/583592.

4.3 JlonoiHUTEIbLHASA JJUTEPATYypPa

1. [naronos, A. B. Mammunaaoe o0ydenue: yuebHoe mocodue aist By3oB / A. B. [InaToHoB.
— 2-e m3n. — Mocksa: U3marensctBo HOpaiit, 2026. — 89 ¢. — (Bricmee oOpazoBanue). — ISBN
978-5-534-20732-3. — TexkcT: anekTpoHHbIN // OOpa3oBarenpHas maatdopma FOpaiit [calfT]. —
URL.: https://urait.ru/bcode/589132.

2. Yepnsimes, C. A. OcHoBbl mporpammupoBanusi Ha Python: yueOHuK 11 cpemaHero

npodeccuonanbHoro oopaszoBanus / C. A. UepHsbimeB. — 2-¢ u3g., nepepad. u gorn. — MockBa:
WznatenberBo FOpaiit, 2026. — 349 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
17056-6. — Texkct: anektponHbiii // OOpaszoBarenbHas miatdopma IOpaiit [cakit]. — URL:

https://urait.ru/bcode/588671.
3. Kpemep, H. IlI. Maremartudeckasi CTaTUCTHKA: Y9eOHUK U MPAKTUKYM 1 By30B / H. I11.
Kpemep. — 5-e uzn. — Mocksa: U3natensctBo IOpaiit, 2025. — 259 c. — (Bricuiee obpazoBanue).

— ISBN 978-5-534-01654-3. — Tekct: anektpoHHbiit / ObpazoBatenbHas 1iatgopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/5610309.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECyPChI

D0P MammnaHoe o0yuenue — Maructparypa (coct. JIucosckas T.A.)
https://online.mospolytech.ru/course/view.php?id=15585

4.5 JInueH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecmeuenmne

1. Anaconda

2. Python

3. Microsoft-Office

4. Microsoft-Windows

4.6 CoBpemMeHHbIe MPO(ecCHOHATbHBIE 0a3bI IAaHHBIX M HHGOPMAINIMOHHBIE
CIIPAaBOYHbIC CHCTEMbI

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

2. Poccuiickas rocynapcTBeHHas oudaunoreka http://www.rsl.ru

3. EmuHoe okHO gocTynma K oOpa3oBaTenbHbIM pecypcam DenepanbHbiii  TOpTa
http://window.edu.ru

4. OBbC «YHuBepcuteTcKas oubnroreka onnain» https://biblioclub.ru/index.php
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5 MarepuajnbHO-TEXHHYECKOe o0ecreyeHue

1. KoMmmbproTepHBIf Kjacc ¢ MPEeAyCTAaHOBIECHHBIM TMPOTPAMMHBIM OOECIIeUeHHUEM,
YKa3aHHBIM B II. 4.5, MyJIbTUMEANIHHOE 000pyIOBaHHE (IIPOSKTOP, MEPCOHATHHBIA KOMITHIOTEP
npenoaaBaTens).

2. Ayautopust Il JTEKIMOHHBIX, TMPAKTUYECKUX 3aHsATui. O0opy0oBaHUE W ammaparypa:
ayAUTOpHAas JOCKa, BO3MOXHOCTb UCIIOJIb30BAHMS MYJbTUMEIUUHOIO KOMILIEKCA.

6 MeTtoauyeckne peKOMeHIAUNH

6.1 MeToanuyeckue peKoMeH allUM 1JIS MIPenoaaBaTeis M0 OpraHu3anuu
o0yueHus

Ha nepBom 3aHATUM 1O TUCLUILIMHE HEOOXOJUMO 03HAKOMUTH CTYJICHTOB C IOPSAIKOM €€
u3y4eHus (TeMaMu Kypca, popmMamu 3aHATUHN, TEKYIIETO U IPOMEKYTOYHOI'O KOHTPOJIS ), PACKPBITh
MECTO U POJIb IUCLUUIUIMHBI B CUCTEME HAYK, €€ IIPAKTUYECKOE 3HAYEHUE, TOBECTH O CTYJIEHTOB
TpeOoBaHus K (opMe OTYETHOCTU U IPUMEHEHUSI BUJIOB KOHTPOJIS.

[Ipu moAroToBKE K MPAKTUYECKUM paboTaM 10 MepeuHI0 0OBABICHHBIX TEM MPENOIaBaATENIO
HE00XO0JUMO YTOYHUTH IIJIaH UX MPOBEACHUS, TPOAYMaTh (OPMYJIUPOBKHU U COAEPKAHUE YUEOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CYKJICHHE.

B xozme paboThl BO BCTYHNUTENIBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAUUMOCTbH TEMbI
paboThI, OIIPEEeTUTh HOPSI0K €€ IPOBEJCHHUS, BpeMsl Ha 00CYKAEHUE KaXKA0T0 yueOHOro BOIpoca.
[Tpumensis  QpoHTanbHBIH  ONPOC JaThb BO3MOMKHOCTb  BBICTYIIUTH BCEM  CTYJIEHTaM,
IPUCYTCTBYIOIIUM Ha 3aHATHUU.

B 3axmtounTtenbHON YacTu pabOThI CIEIYET MTOABECTH €€ UTOTU: 1aTh OLIEHKY BBICTYIUICHUN
KaX/I0T'0 CTy/IeHTa ¥ y4eOHOM! IpyMIibl B 1IeI0OM. PacKpbITh OJI0KHUTEIbHBIE CTOPOHBI M HEJOCTATKH
IpoBeJCHHON paboThl. OTBETUTH HAa BONPOCHI CTYJEHTOB. BbIjaTh 3a1aHUs 17151 CAMOCTOSITENIbHOM
paboThI 110 MOATOTOBKE K CIEAYIOIIEMY 3aHATHIO.

Mertoauka mpenofaBaHUs JTUCHMIUDIMHBI «MamuHHOoe oOyueHHe» U peaau3aius
KOMIIETEHTHOCTHOTO IOJIXOAa B M3JIOKEHHM W BOCHPUATHM MaTepuaiga IpelycMaTpUBaeT
UCTIOJIb30BaHUE CIEAYIOMNX AKTUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBEICHHUS T'PYMIOBBIX,
UH/IMBUAYAIbHBIX, ayJIUTOPHBIX 3aHATUH B COYETAHWU C BHEAYIAUTOPHOM palbOTOl C LeNbio
(dopmupoBaHUs U pa3BUTHS MPO(ECCHOHATBHBIX HABBIKOB 00YUYaIOIIMXCSI:

— TOATOTOBKAa K BBIMOJHEHUIO M 3alllUTa MPAKTHUYECKMX paboT C IOMOIUIbIO
CHELMATU3UPOBAHHOIO IPOrPAaMMHOI0 00€CIIeUEHUS;

— TEXHOJOTMM aHalu3a CUTyalMi Juid aKTUBHOIO OOyYeHHUs, KOTOpbI€ MO3BOJSIOT
CTYJIEHTaM COEAUHHUTH TEOPUIO U MPAKTHUKY, IPEACTaBUTh IPUMEPHI IPUHUMAEMBIX PELIEHUHN U UX
HOCJEICTBUM, JEMOHCTPUPOBATh pa3IUYHble MO3MLKH, (OPMUPOBATH HABBIKM  OLEHKH
aIbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OOyueHue 1o TUCHUIIMHE BEAETCS ¢ IPUMEHEHUEM TPAJAULIMOHHBIX IOTOKOBO-TPYIITOBBIX
MH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHBIX TeXHONOTHH. [Ipn ocyiecTBieHnn 06pa3oBaTeIbHOTO
npoliecca 1o JUCUUIUIMHE UCIIONb3YI0TCA ClIeAYIoNINe HH(POPMAMOHHO-TEIEKOMMYHHUKAI[HOHHbIE
TEXHOJIOTUH: MPE3CHTAUH ¢ IPUMEHEHNEM MPOEKTOpa U rmporpammsl PowerPoint.

6.2 MeToanuyeckue yKazaHus JJis1 00y4AKOIIHUXCS 10 OCBOCHH I TUCIUIITHHBI
CamocrostenbHas paboTa SBISETCS OJHUM M3 BHIOB yueOHbIX 3aHsATHiA. Llenb

CaMOCTOSATENIBHOW pabOThl — MPAKTUYECKOE CAaMOCTOATENBHOE IOIY4YEHUE CTYJEHTaMU HaBBIKOB
paboThI B IPOrpaMMHBIX IPOIYKTaX, pACCMATPUBAEMBIX B IPOLIECCE N3YUEHUS TUCIIUITIIHHBI.
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AyIuTOpHAas CaMOCTOSATENbHAS padoTa M0 TUCIUITINHE BHITTOIHSACTCS Ha YUYEOHBIX 3aHATHIX
MOJ1 HEMOCPEACTBEHHBIM PYKOBOJCTBOM IMPEMOJABATENS U TIO €r0 33JIaHUIO.

BaeaynmuTtopHass camocTosiTenbHas paboTa BBIIOJMHAETCS CTYIEHTOM IO  33/IaHUI0
mpenoaaBaTens, Ho 6e3 ero HemoCPeACTBEHHOTO Y4aCTHSl.

3amaun caMOCTOSITEIIbHON pabOThI CTYIeHTA!

- pa3BUTHE HABBIKOB CAMOCTOSTEIbHON Y4eOHON paboThI;

- OCBOCHHE COJICPYKAHUS JUCIUTUINHBL,

- yriryOJieHre CoepKaHUsl U OCO3HAHUE OCHOBHBIX MOHATHHA AUCUUIUINHBL

- ICTIOJIb30BaHKE MaTepraia, COOPAaHHOTO U TIOJTYYSHHOTO B X0/ CAMOCTOSTEIIbHBIX 3aHATHIA
U1 3 PEKTUBHOM MOATOTOBKH K 9K3aMEHY .

Bunbl BHEay IUTOPHON caMOCTOSTENIbHOM pabOThI:

- CAMOCTOSITEJIbHOE U3yUEHHUE OT/ICJIbHBIX TEM JAUCIUILIUHBI;

- IOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM;

- 0(pOpMJICHHE OTYETOB 110 BHIIOJHEHHBIM IPAKTUYECKUM paboTam;

- IOJITOTOBKA K KOHTPOJILHBIM paboTam;

- IOJITOTOBKA K 9K3aMEHY.

J1s1s1 BBIOJTHEHUS JII0OO0T0 BHJIA CAMOCTOSITEIBHOM pab0Thl HEOOXOIMMO IIPOUTH CIIETYIOIINE
STarbl:

- OTIpEJIeICHUE 1IN CAMOCTOATEIbHOU PadoTHI;

- KOHKpeTH3alus I03HaBaTebHOM 3a/1a4u;

- CAaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a JeiCcTBHS, BEAYIIEro K PEeIIeHUIO 3a/1a4H;

- TUIAHUPOBaHKE PaOOTHI (CAMOCTOSATEIHPHON T C TIOMOIIBIO ITPETIOIaBATEIS ) HAJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TMPOIIECCE BBINOJHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(TPOMEKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB pabOThI, 1 KOPPEKTUPOBKA BBHIIOJIHEHUS PAOOTHI;

- pednekcus;

- IIpe3eHTalus paboThI.

7 DoH/J OLIEHOYHBIX CPEACTB

B nporecce o0ydeHust UCTIONIB3YIOTCS CIEAYIONMINE OIIEHOYHBIE (POPMBI CAMOCTOSITEIIbHON
pabOTHI CTYJICHTOB, OIICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEIKYTOUHBIX
aTTecTallui

- OTYETHI 110 MPAKTUYECKUM padoTaM;

- KOHTPOJIbHBIE Pa0OTHI;

- DK3aMEH.

OrnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE
3aJIaHus TI0 MIPAKTUIECKUM paboTaM MHIUBHIYATLHO JIJIS KAXKIOTO 00yJaroIerocs.

B pesynbrare ocBOCHUS AUCITUIUTHHBI (MOIYJIs1) POPMHUPYIOTCS CIAEAYIOIINE KOMIICTCHITUH:

Kon

HanmeHoBaHMe KOMIIETEHIIUH BBIITYCKHHUKA
KOMIIETCHI MU

CriocoOeH pa3pabaThiBaTh aHATHTUYCCKUE W YHCIICHHBIC METOIBI TIPU CO3/IaHUHU
OIIK-5 MaTeMaTHUYeCKUX MOJENell MalliH, TMPUBOAOB, OOOPYIOBAHHS, CHCTEM,
TEXHOJOTUYECKHX MPOIECCOB
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7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3y/JIbTaTOB 00y4eHus!

Hepequb OICHOYHBIX CPECACTB 110 JUCHUIIIINHE «MamuHHoe 06yquI/Ie»

o/

Bun xouTpOons
pe3yJIbTaTOB
o0Oy4deHus

HaumenoBanme
KOHTPOJIS
pe3yJIbTaTOB
oOyJeHus

Kpatkas xapakTepucTHKa KOHTPOJIS Pe3yJIbTaTOB
oOy4deHus

Texymui

[IpakTnueckas
pabota

[MpakTuyeckas pabota BBIMOJIHSACTCS
UHIUBHIYaTbHO  KaXIbIM  CTyaeHToM. [lo
pe3yjibTaTaM  BbIIIOJIHCHUA pa6OTBI CTYACHT
oopmiiser oTuéT, CcomepKalMii TOAPOOHOE
ONKCaHKWE MPOJICIAaHHONH pPabOThl C HATJISIHBIM
npejcTaBicHueM pe3yabTaTtoB. OdopMIiIeHHbIH
OTYET CTYACHT CJAaeT NpPENoAaBaTeNl0 Ha
IPOBEPKY B 3apaHee yCTAHOBJICHHBIH cpok. [Ipu
HPOBEPKE TPErojiaBaTeb OLCHUBACT KaueCTBO
oopmiieHHs,  KOPPEKTHOCTh  MPOETAHHBIX
IIaroB, Pe3yJIbTaTOB pabOTHl M BHIBOJOB. YacTb
paboT mojpasyMeBaeT yCTHYIO 3aIUTy B hopmare
JIOKJIaJ1a/IPE3CHTAIIHH.

Texymui

KoHntponbHas
pabota

KonTponbHas pabota BBITIOJIHACTCS
MHAMBUAYAIbHO KaXIbIM CTYACHTOM. 3aJaHue
[IOJIpa3yMeBacT BBINOJHEHUS psAja IIaroB ¢
MCIIOJIb30BaHUEM IPOTPAMMHOI0 00€ecIeUeHuMs,
U3y4aeMOro B COOTBETCTBYIOIEH  TEME.
Pe3ynpTaToM BBINIOJIHEHUS! KOHTPOJIBHONW paOOTHI
ABJIACTCS DJEKTPOHHBIM JOKYMEHT C KpPAaTKUM
OIMCAHUEM BBIITOJIHEHHBIX I1ar0B U MOJYYEHHBIX
pesynbraToB. llpm mpoBepke mnpenogaBaTenb
OILICHMBAET, KaK pe3yJbTaT pabOoThl, TaK U MYyCTh
JOCTHKEHUS pPe3ysbTaTa.

IIpomeKyTOUHBIN

DK3aMeH

[TpomexyTouHas aTrecrauus oOOydaroluxcs B
dopme 3K3aMeHa NPOBOAUTCS MO pe3ysbTaTaM
BBIMIOJITHEHUSI BCEX BHUJOB Y4YEOHOH paboThI,
IPEIyCMOTPEHHBIX YUEOHBIM IJIAHOM 110 JaHHOH
JUCIUIUINHE (MOAYJI0), IPU ATOM YUUTBIBAIOTCS
pe3yJIbTaThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OLeHKa CTENEHN JOCTUKEHUS
Oo0yyaromMUMHUCS  IUTAHUPYEMBIX  PE3yJIbTaTOB
00y4eHHs 0 TUCHUIUIMHE (MOAYJIII0) IPOBOAUTCS
npenojaBaTeneM, — BEAYLUIMM  3aHATUA IO
JTUCHUIUTMHE (MOJYJII0) METOAOM JKCIIEPTHOMU
ouieHKH. [To uToram nmpomMexxyTo4HOM aTTecTaluu
M0 AUCIUTUTMHE (MOJIYJII0) BBICTABIISIETCS OIIEHKA
COTJIMYHO», «XOPOILIOY», «YyJIOBIECTBOPUTEIHHO»
WIH «HEYJOBJIETBOPUTEIHHOY.

OK3aMeH NpoBOAUTCA B YCTHOH ¢opme. B
ayJIMTOPUU HAXOAUTCS MpernoiaBareib U He Ooee
5 4YenoBeK W3 uucia CTyJAeHToB. Bo Bpems
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MPOBEJCHUS  DK3aMEHAa  €ro  y4aCTHUKAM
3ampeniaeTcss UMeTh IpU ce0e W HCIOJIb30BaTh
Cpe/acTBa CBSI3U (coToBbIe TenedOoHBI,

MUKpOGOHBI 1 1p.). CTyA€HTY BblaeTcs OUJIeT ¢
TEOPETUYECKUMH BOIPOCAMH U IMPaKTUYECKUM
3ajanueM.  KommuecTBO  JONOJHUTENBHBIX
BOIPOCOB 3aBUCUT OT MOJHOTHI OTBETA CTYJEHTA.
JnurenpHOCTH 3K3aMeHa 2 yaca (120 MuHYT).

K mpomexyTodHON aTTecTaluu JOIyCKarTCs
TOJIbKO CTYJEHTHI, BBIIIOJHUBIINE BCE BHJIBI
yueOHOM paboThl, MperyCMOTpPEHHbIE padodeit
OporpaMMoil M0  JUCLMIUIMHE JUCIUILIMHE

«MamHHOe 00yueHue»

7.2 llkana u KpUTEPHHU OLIEHUBAHUSA Pe3YJIbTATOB 00yUYEeHUsI

[Tokazaresnem olleHHUBaHMs KOMIIETECHIINI HA pa3IUYHbBIX ATanax uX GOPMUPOBAHUS SIBIISIETCS
JTOCTHXKEHHE 00yJaroIMMHUCS IIJIAaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS MO AUCHUILTHHE (MOIYIIIO).

Kpurtepun oueHnBanus

KadyecTBa MOJENIEN U
l'lpI/IHLH/Il'[I)I
BaJIUJALINU;

- OCHOBBI
OITUMM3ALUH,
peryisipu3aiuu,
CTaTUCTHYECKOIO
BBHIBOJA U aHAJIM3a
OIIHOOK;

- IPOrpaMMHEIE
WHCTPYMEHTHI H
OHMOJIMOTEKN TS
peanu3anumn
MOJIENEHN.

(TMHEHHBIC MOJICTIH,
JIEPEBbsI PELICHUH,
aHcamOJu,
HEUpPOHHBIE CETH U
ap.);

- METO/IBI OLICHKU
KauecTBa MoJienen u
TIPHHITUTIBI
BaJIUAIINH;

- OCHOBBI
ONTHMU3AITUH,
peryIspHU3anu,
CTaTUCTHYECKOTO
BBIBOJIA I aHAJIN3A
oIInOO0K;

JIEPEBbsI PELIEHUI,
aHcamOJu,
HEUPOHHBIE CETU U
ap.);

- METO/bI OLICHKH
KauecTBa Mojenell u
TIPUHITUIIBI
BaJIMAALINH;

- OCHOBBI
ONTUMHU3ALNH,
peryisipuszanuu,
CTaTUCTHUYECKOTO
BBIBOJIA U aHAJIN3A
OIINOOK;

aHcamOIu,
HEWPOHHBIE CETU U
Ap.);

- METOJIbI OIICHKH
KauecTBa MOJIeNiel U
TIPUHITUITBL
BaJI/IalIUN;

- OCHOBBI
ONTUMM3ALHH,
peryisipu3anum,
CTaTUCTHYECKOTO
BBIBOJIA U aHAJIH3a
OIIMOOK;

- IPOrpaMMHEIE
WHCTPYMEHTEHI U

IToka3aTean 5 3 4 5
3HATh: OOyuaromuiics OOyuaromuiics OOyuaronuiics OOyuaromuiics
- OCHOBBI JEMOHCTPHPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
MAaTeMaTUYECKOIO MOJTHOE OTCYTCTBHE HETIOJIHOE JaCTUYHOE MOJIHOE
MOJICITUPOBAHUS U WU HEJOCTATOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
poiu COOTBETCTBHE CIICYIOTIIX CIICIYIOIIX 3HAHUN: | CIIEYIOIIIX
aHAINTHYECKUX U CIIETYFOIITUX 3HAHMI: - OCHOBBI 3HAHMI:
YUCJACHHBIX METOJOB | 3HAHMIA: - OCHOBBI MaTeMaTUYECKOIO - OCHOBBI
B MaIlIMHHOM - OCHOBBI MaTeEMaTHYECKOTO MO/JICTUPOBAHUS U MaTeEMaTHYECKOTO
00y4eHunw; MaTeEMaTHYECKOTO MO/JICTUPOBAHHS U poiu MO/JICTTUPOBAHHS U
- 0a30BEIE U MOJICITUPOBAHUS U pou AHAJTUTHYECKHUX U pou
MIPOJABHHYTHIC posu AHAJTUTUYECKHUX U YUCJIEHHBIX METOJOB | aHAJUTHYECKHUX U
AITOPUTMBI AHAJTUTUYECKHUX U YUCJIEHHBIX METOJ0B | B MallUHHOM YUCJIEHHBIX METOJOB
MAIIMHHOIO YUCJAECHHELIX METOJ0B | B MallUHHOM 00yueHUH; B MaIIMHHOM
00ydJeHus B MallIMHHOM o0yueHHH; - 0a30BbIE U o0yueHUH;
(TMHEHBIC MOJIENH, | O0YYCHUHU; - 0a3oBbIE U MIPOJIBUHYTHIE - 0a3oBbIE U
JICPEBbS PEIICHUH, - 0a30BEIC U MIPOJBUHYTHIE ANTOPUTMEI MIPOJIBUHYTHIC
ancamOmu, TIPOJBUHYTHIE AITOPUTMBI MAILXHHOTO QITOPUTMBI
HEHPOHHEIC CETH U AITOPUTMBI MAaIIAHHOTO o0OyueHMs MAaIIUHHOTO
ap.); MAaIIMHHOTO o0ydeHHs (JmHEHBIE MOMIENH, | OOY4YeHHS
- METOJBI OLIEHKH 00y4eHus (uHeiHbIe MOieNH, | JepeBbs pElICHHH, (TMHEHHBIE MOJICITH,

JIEPEBbS PELIEHUI,
aHcamOmu,
HEWPOHHBIE CETU U
ap.);

- METO/bI OLICHKH
KauecTBa Mojienel u
TIPUHITUIIBI
BaJIMAALINH;

- OCHOBBI
ONTUMMU3ALINH,
peryisipusanuu,
CTaTUCTHYECKOTO
BBIBOJIA U aHAJIM3a
OIINOOK;
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- IPOrpaMMHbIE - IPOrpaMMHbIE 6ubmMoTeKN AT - IPOrpaMMHBbIE
WHCTPYMEHTHI U WHCTPYMEHTHI U peanuzanuu UHCTPYMEHTHI U
OUOIMOTEKH ISt OuOIMOTEKH IS MOJIETIeH. OubIMoTEeKN IS
peanuzanuu peanuzanuu Honyckarorcs peanuzanuu
MOJENEH. MOJENEH. HE3HAYUTEIILHBIC MOJENEH.
Jomyckarorcst OINNOKH, CBoboHO
3HAYNTEIbHBIC HETOYHOCTH, orepupyer
OIINOKH, 3aTpyIHEHUs MIpU MIPHOOpPETEHHBIMA
TIPOSIBIISIETCS AHAJTMTHYECKUX 3HAHHUSAMH.
HE0CTaTOYHOCTh OTIeparHsIX.
3HaHUM, IO pAAY
nokasaTejieu,
oOyJaromuics
UCIIBITHIBAET
3HAYUTEIbHbIC
3aTpyIHEHUs IPU
OIIEpUPOBAHUH
3HAHHUSAMH MIPU UX
IepeHoce Ha HOBbIE
CHUTYaIHH.
YMeETh! OOyuaromntuiicst He OOyuaromnuiics OOyuaromuiics OOyuaromuiics
- hopmynupoBaTh yMeeT WIH B JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
3aJa4 MAllMHHOTO | HEZOCTATOYHON HETIONTHOE JaCTHYHOE MIOJTHOE
00y4eHus Kak CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
3a7a4un - (hopmynupoBaTh CIIEIYFOLINX CIJIEYFOLINX CIIEIYFOLINX
MaTEeMaTUYECKOTO 3aJa4Yy MAIlIMHHOI'O YMEHHH: YMEHHM: YMEHHH:
MOJIETUPOBaHUS; 00y4eHus Kak - hopmynupoBath - hopmynupoBath - hopmynupoBath
- BEIOMpATh U 3a7a4yu 3aJ]a4i MAllMHHOTO | 3a/1a4¥ MAllMHHOTO | 3aJa4 MAallMHHOTO
000CHOBBIBATh MaTeMaTH4ecKoro 00y4eHHs KaK 00y4eHHsI KakK 00y4eHHs KaK
BBIOOD MO/JIETTUPOBAHHS; 3aJa4uu 3aa4uu 3aJa4uu
COOTBETCTBYIOLIUX - BEIOMpATh U MaTeMaTH4ecKoro MaTeMaTu4ecKoro MaTeMaTH4ecKoro
METO/I0B 000CHOBBIBATh MO/JICTTUPOBAHHS; MO/ICITUPOBAHHS; MO/JIETTUPOBAHHS;
(aHATMTHYECKUX WM | BBIOOD - BEIOMpATh U - BEIOMpATh U - BEIOMpATh U
YHCIICHHBIX ) IS COOTBETCTBYIOIINX 000CHOBBIBATH 000CHOBBIBAThH 000CHOBBIBATH
pelIeHus 3a1ad; METOJIOB BEIOOD BBIOOD BBIOOD
- peann3oBbIBATH U (aHATMTUYECKUX WM | COOTBETCTBYIOLINX COOTBETCTBYIOIINX COOTBETCTBYIOIINX
00y4aTe MOJIENH YHCIICHHBIX) IS METO/I0B METO/I0B METO/IOB

MAIIMHHOT'O
oOy4eHwus,
HaCTpaI/IBaTB ux
rnapameTpsl U
MIPOBOJUTH OTIAJIKY;
- IPUMEHSTh
METO/IbI OLICHKU U
HHTEpIpeTau
pe3ynbTaToB
MoOJIenen s
MIPUHATHS
MIPOEKTHBIX
peLIeHMI;

- UCIOJIB30BAaTh
COBpPEMEHHBIE
MIPOrpaMMHEIE
cpeacTBa Jist
aHajau3a u
BHU3yallu3aluu

JaHHBIX.

peleHus 3a1ay;
- p€aJIn30BbIBATH U
00y4JaTh MOACITH
MAaIUHHOTO
00yuecHMs,
HACTPauBaTh UX
napameTpsl U
MIPOBOAUTH OTIA/KY;
- IPUMECHSTh
METO/IbI OLICHKH U
HMHTEPITPETALUH
pe3ysbTaToB
MoOJIeneH s
TIPUHATHA
MIPOEKTHBIX
pelleHui;

- UCTIOJIb30BATh
COBpEMEHHBIE
MPOrpaMMHbIE
cpezcTBa Juis
aHanMu3a u
BU3YyaIH3alUH

JaHHBIX.

(aHATUTUYECKUX WITH
YUCJICHHBIX) JIJIS
pelIeHus 3a1a4;

- peaTu30BBIBATH U
o0y4yaTh MOJICIIH
MAITUHHOTO
oOyueHws,
HACTPaMBaTh UX
napameTpsl U
MIPOBOAUTH OTIAIKY;
- IPUMECHSTh
METOAbI OUCHKHU U
HMHTEpIIpETALUU
pe3ysbTaToB
Mojenen s
MIPUHSTHS
MPOEKTHBIX
pelleHuit;

- UCIIOJIb30BATh
COBpPEMCHHEIC
MIPOrpaMMHbBIE
cpeacTBa Aust
aHanM3a u

(aHAIMTUYECKUX WITH
YUCJICHHBIX) JIIS
pelieHus 3a1ay;

- pean30BHIBATh U
00yJaTh MOJICIU
MAIIIUHHOTO
oOyueHus,
HACTPaMBaTh UX
napameTpbl U
MIPOBOAUTH OTIAIKY;
- IPUMECHSTh
METOAbI OLICHKU 1
UHTEpPIpETALH
pe3yabTaToOB
Mojenei st
TPUHSITHS
MPOEKTHBIX
peleHuii;

- UCITIOJIb30BATh
COBpPEMEHHbIE
MIPOTrPaMMHBIE
CpeAcTBa st
aHaIM3a u

(aHATMTUYECKUX WITH
YUCJICHHBIX) JIJIS
pelIeHHs 3a/1a4;

- peau30BBIBATH U
o0y4yaTh MOJICIU
MAaIlUHHOTO
oOyueHwus,
HACTPaWBaTh UX
napameTpsl U
MIPOBOAUTH OTIAIKY;
- IPUMECHSTh
METOAbI OLICHKU 1
UHTEpIIpETalUU
pE3yJIbTaToB
Mojenen s
MIPUHATHS
MPOEKTHBIX
peleHui;

- UCIIOJIb30BATh
COBpPEMCHHBIC
MIPOTrpaMMHbBIE
cpeicTBa Aust
aHaIM3a u
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BU3YyaJIH3aLUH BU3yan3aliu BU3YyaJIH3aLUH

JAaHHBbIX. JAaHHBbIX. JAaHHBbIX.

JHomyckarorest Vmenus  ocBoeHsl, | CBOOOIHO

3HAYNTENBHBIE HO JIOMYCKAIOTCS | OMepHupyer

OIITNOKH, HE3HAYHTEIEHBIC MIPHOOPETEHHBIMU

MIPOSIBIISIETCS OIINOKH, YMEHUSIMH,

HEJ0CTaTOYHOCTD HETOYHOCTH, MIPUMEHSIET UX B

YMEHHUIA, 110 psiLy 3aTPyIHEHUS]  TPH | CHTYaIHAX

ToKa3aTeseH, AHAIMTUYECKUX MOBBIILIEHHOM

oOyuJaromuics orepanusx, CJI0XKHOCTH.

HCHBITBIBAET MepeHoce yMeHu Ha

3HAYUTENILHBIE HOBBIE,

3aTpPyIHCHUS IPU HECTaHJapTHHIC

OIEePUPOBAHUH CUTYAIHH.

YMEHUSIMU TIPH UX

MepeHoce Ha HOBbIE

CHUTYAIHH.
Buaanern: OObyJatomtuiics: He OO6yJatomtmiics OO0y4atomuiics OO0yuarommiics B
- HaBBIKAMH BIIAZIEET WU B BIIAJIEET: YACTHUYHO BIIAJEET ITOJTHOM 00BEME
MOCTPOCHHS U HEJI0CTATOYHOMN - HaBBIKAMH - HaBBIKAMH BIIAZEET
TeCTI/IpOBaHI/IH CTCIICHHU BJIAACECT HOCTpOeHI/ISI nu HOCTpOCHI/Iﬂ nu - HaBbIKaMH
MAaTEMATHYCCKUX - HaBbIKaMH TeCTI/IpOBaHI/Iﬂ TeCTI/IpOBaHI/IH HOCTpoeHI/IH nu
MoJieiell Ha OCHOBE | TIOCTPOCHUS U MaTeMaTHYECKUX MaTeMaTHYECKHUX TECTHPOBAHUS
JIAHHBIX; TECTUPOBAHUS Mojieliell Ha OCHOBE | Mojelieil Ha OCHOBE | MaTeMaTHYeCKHX
- HHCTPYMEHTaMH MaTeMaTHYECKUX JIAHHBIX; JIAHHBIX; MojieNiell Ha OCHOBE
MPOTPaMMHO# MoJieNiell Ha OCHOBE | - HHCTPYMEHTAMHU - HHCTPYMEHTaMH JIAHHEIX;
peanu3anuu JIAHHBIX; MIPOTPAMMHOIMA MIPOTPAMMHOIA - HHCTPYMEHTaMHU
AHAINTUYECKUX H - HHCTPYMEHTaMHU peanu3anuu peanu3anuu MIPOTPAMMHOIA
YHCJIEHHBIX METOIOB | MPOrPaMMHO AHAINTUYECKUX H AHAIMTHYECKUX U peanu3anuu
MO/ICITUPOBAHHS; peanu3anuu YUCJIEHHBIX METOOB | YUCIIEHHBIX METOIOB | aHATUTHYECKHUX U
- METOZAMM AHAINTUYECKUX H MO/ICITUPOBAHHS; MO/ICTUPOBAHHS; YUCJIEHHBIX METOJIOB
ONTHMM3AINH U YUCJIEHHBIX METOJIOB | - METOAAMH - METOJAMH MO/ICITUPOBAHHS;
azganrtanuu MO}IeHeﬁ MO)ICJ'II/IpOBaHI/Iﬂ; OIITUMHU3AIIUU N OIITUMHU3AIIUN U - METOJaMUu
1o peam)HbIe - METOJaMHU azganrtalnunu MO)]CHeﬁ aganTaiun Moneneﬁ OIITUMHU3AIIUU U

3a/a41 TEXHUYECKUX
U TEXHOJOTMYECKHX
IIPOLIECCOB;

- IPaKTUKOMN
JOKYMEHTHPOBaHMUS,
HMHTEpOpEeTaluu 1
MIPEACTaBICHNS
pe3yIbTaToB
MOJICTUPOBAHUS B
HH)XEHEPHOM
KOHTEKCTE.

OINITUMU3alIUU U
ajanTanyuy Mojenei
IOJ] peaJIbHbIE
3a[1a4l TEXHUYECKUX
U TEXHOJIOTMYECKHX
IIPOIIECCOB;

- IPAaKTUKOU
JOKyMEHTHPOBAHUS,
HHTEPIIPETaluy U
MIpPECTaBICHHSA
pe3ynbTaToB
MOJIETTMPOBAHUS B
HUH)XEHEPHOM
KOHTEKCTE.

T0J] peajbHbIE
3aJ]a4 TEXHUYECKUX
U TEXHOJIOTHYECKUX
MIPOLIECCOB;

- IPAKTHKON
JIOKyMEHTHPOBaHUS,
MHTEPIIPETaluH U
MIPEACTaBICHNS
pe3yIbTaToOB
MO/JICITUPOBAHHUS B
WH)KCHEPHOM
KOHTEKCTE.
OOyuatoniuiics
UCTIBITHIBAET
3HAYUTEIbHBIC
3aTpyIHEHUS MIPU
MIPUMEHEHHUN
HaBBIKOB B HOBBIX
CHUTYaISIX.

TIOJ] peasibHbIe
3a/la4y TEXHUUECKUX
U TEXHOJIOTUYECKUX
IPOLIECCOB;

- IPaKTUKON
JIOKyMEHTHPOBaHUS,
WHTEPIIPETalny 1
MIPECTaBICHHS
pe3yIbpTaToB
MO/JICIIPOBAHUS B
WH)XEHEPHOM
KOHTEKCTE.

HaBbixu ocBOEHBI,
HO JIOIyCKAarOTCs
HE3HAUUTENIbHbIC
OINNOKH,
HETOYHOCTH,
3aTpyIHEHUs MU
AHATTUTHYECKUX
OTIeparysix,
NEepEeHOCe YMEHHUN Ha
HOBBIE,
HECTaHJapTHbIE
CHUTYalIH.

ajanTanuu MojeneHn
MO/ peasibHbIE
3aJ]a41 TEXHUYECKUX
M TEXHOJIOTHUYECKUX
MPOLIECCOB;

- IPaKTUKON
JOKYMEHTHPOBAHMUS,
WHTEPIPETAINN H
TIPEICTaBICHHS
PE3yJIbTaTOB
MOJICTTUPOBAHUS B
WHXCHEPHOM
KOHTEKCTE.
CBobouo
MPUMECHSCT
TOTyYCHHEIE
HAaBBIKH B CUTYAIHSIX
MOBBIIIEHHOH
CJIOKHOCTH.
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IIIkana oneHUBAHUSA l'lpOMe)KyTO‘-IHOﬁ arreCTalnmu: 3K3aMEH

Ixana oneHUBaHuA

Onucanue

OT/IN4HO

BrimonHeHs! Bce BUbI yueOHOM paboThl, IPeayCMOTPEHHBIEC YUeOHBIM
wiaHoM. CTyAeHT JEeMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHHH,
HAaBBIKOB TPHUBEACHHBIM B TaOJHMIIaX TMOKa3aTessiM, OIEpUpyeT
NpUOOPETEHHBIMH 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTYyallUAX TOBBIIICHHON CIIO)KHOCTH, HE MCIBITBIBACT 3aTPyAHEHUI
IpU aHAIUTHYECKUX OMNepalnusix, NepeHoce 3HAHWH M YMEHUH Ha
HOBBIE, HECTAHIAPTHHIC CUTYAIUH.

Xopowo

BrinonHeHs! Bce BUb! yueOHOM paOoThl, IPeayCMOTPEHHBIE YUeOHBIM
w1aHoM. CTyZeHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TaOMUIAX IOKa3aTelsiM,
OlepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMU,
IIPUMEHSIET UX B CUTyalUsX IMOBBILIEHHOW CIIOKHOCTH. IIpu sTOoM
MOTYT OBITh JOIYIIEHbl HE3HAYUTEJbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJIHEHUS IIPU AHAIUTHUYECKHUX ONEpalusixX, IEpeHOCe 3HAHUNA U
YMEHHI Ha HOBbIE, HECTAHJAPTHbIE CUTYAIIHUH.

Y 10BIETBOPUTEIBEHO

BrinonHeHs! Bce BUbI yueOHOM paboThl, IPeayCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyIeHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TaOMUIAX IOKa3aTelsiM,
JIONYCKAIOTCA 3HAYUTENIbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBUE
3HAaHWH, YMEHMI, HAaBBIKOB [0 PpsAAy IOKa3aTelaed, CTyIEHT
UCIBITHIBAET 3HAYUTENIbHbIE 3aTPyJHEHUS TMPU ONEPUPOBAHUU
3HAHHUSAMHU U YMEHUSMHU IIPU UX IEPEHOCE HA HOBBIE CUTYALMU.

HeynosierBoputensHo

He BeimonHen oauH wunu  Oosiee  BUAOB y4uyeOHOM paboTHI,
NPEeIyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JEeMOHCTPUPYET
MOJHOE OTCYTCTBHE WM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IOKa3aTelsM,
JOMYyCKAIOTCSl 3HAYWTENIbHBIE OIIMOKH, TPOSBISETCS OTCYTCTBHUE
3HaHUH, YMEHH, HAaBBIKOB I10 Py MOKa3aTesnei, CTYACHT HEe MOXKET
OTIEpPUPOBATh 3HAHUSMH M YMEHHSIMH IPH MX MEPEHOCEe Ha HOBBIC
CUTYallUH.

IIkana oueHUBaHKUS TEKYIIEr0 KOHTPOJIA

HaumeHnoBanue
KOHTPOJIA
pe3yJIbTaTOB
o0ydeHus

IIIxama oneHUBaHUA Onucanue

[IpakTruyeckas pabora

3aureHo: HaOpaHo 2 u 6oyiee OANIOB.
He 3aureno: wabpano 1 u wMeHee

0aioB.

Kputepuu onenuBanus:

OO0mmii 6amn npu OLICHKE
CKJIa/IbIBAETCS u3 CJIeIYIOIINX
MOKa3aTeJe:

- oopmiieHHEe pabOTHI COOTBETCTBYET
TpeboBaHusAM — | Ga;

B kauectBe (opm TekyIiero
KOHTPOJISI 3HAHWH CTYIEHTOB
UCHOJB3YIOTCA  OTYETHl O
MPaKTHYECKOM padboTe

OTuér 1O  MpaKTUYECKOU
paboTe COIEPKHUT OIHUCAHMS
psiia 1aroB MO BBINOJHEHUIO

MPaKTUYECKOU paboThl
COIJIACHO 3aJaHUIO c
OAPOOHBIM OIMCAaHUEM




17

- BCC IYHKTHI 3aJIaHUsI BBITIOJHEHBI B
ITOJIHOM 00BEME — 2 0alla;

- U3JI0’KCHHE, ONKMCAHME M BBIBOJBI 1O
paboTe TpaMOTHBI M TIOJTHO OMUCHIBAIOT
coJiepKaHue MPaAKTUICCKOM pabOThI — 2
Oaa.

NpOAEIaHHbIX JEWCTBUUA U
MIOJIyYEHHBIMH PE3yJIbTaTaMHU.
3amuTra MpakTHYECKUX padboT

(ecmu TpeOyeTcsi)
OCYILECTBISAETCA

nHauBuayanbHo.  CryneHTom
MIPEAOCTABIIAECTCS

0 OpMIICHHBIH OTYET.
CryneHTbl, HE BBIIOJHUBLINE
IpaKTUYecKylo  paboTy, K

3a10UTC HEC JOIMYCKAIOTCA

KonTtponsHas padora

Otauuno - PaGoTa BRICOKOTO KadeCTBa,
YPOBCHb BBIIIOJIHCHUSA OTBCYACT BCEM

TpeOOBaHUSAM, TEOPETUIECKOE
coJiepKaHne Kypca OCBOCHO
MOJIHOCTHIO, 0e3 po0OenoB,

HEOOXOAMMBIC TPAKTUYCCKUE HABBIKU
paboThl C OCBOGHHBIM MAaTEpUATIOM
c(OpMHUPOBaHBI, BCE
MpeAyCMOTPEHHBIE porpammoit
oOy4eHus y4eOHbBIC 3a7aHus
BBITIOJTHEHBI, JIMOO HEKOTOphIE W3
BBITIOJIHCHHBIX ~ 3aJIaHUM  COAepIKaT
HE3HAYUTENbHbIE OIIMOKH

Xopomio - VYpOBEHb BBIIOJTHEHUS
paboTel  OTBe4aeT  OONBIIHHCTBY
OCHOBHBIX TpeOOBaHUI, TEOPETUYECKOE
coJiepKaHue Kypca OCBOEHO YaCTHYHO,
HO TPOOENTBl HE HOCST CYIIECTBEHHOTO
Xapakrepa, HEO0OXOTUMBIE
MPaKTUYECKUE HABBIKK PAOOTHI ¢
OCBOCHHBIM MaT€pHaJIOM B OCHOBHOM
chopMHUpPOBaHBI, HEKOTOPHIC  BHJIBI
3aJlaHU# BBITOJTHEHBI C OIIHOKAMHU.

Y 10BIIETBOPUTENBHO -

Teopernueckoe cojaepx’aHue Kypca
OCBOGHO YaCTHYHO, HEOOXOIUMBIC
MPAKTUYECKHE HABBIKM padOThl HE
chopMupOBaHbI, OOJIBIITUHCTBO
MpeAyCMOTPEHHBIX porpammoit
3aJlaHM  HE  BBINOJHEHO;  IpH
JOTIOJTHUTENBHOM ~ CaMOCTOSITEIbHOM
pabote HaA  MarepualioM  Kypca
BO3MOXKHO  TIOBBIIIEHHE  KayecTBa
BBITIOJTHCHUS YUEOHBIX 3a/IaHUM.
HeynosnersopurensHo -
Teopetnueckoe colep:kaHue Kypca He
OCBOEHO, HEOOXOAMMBIE MPAKTUIECCKUE
HaBBIKM pPabOTBHl HE C(HOPMUPOBAHBI,
MpeAyCMOTPEHHBIE porpammoit
3aJlaHusl HE BBIOJIHEHBI

3ammuTa TeMBI BKIIFOYACT
BBITIOJIHEHHSI TIPAKTHYECKOTO
3a/1aHMsl IO U3YUYEHHOMY
Marepuaity B ayJJUTOPUHU B
TEYECHHUH OJTHOU mapsl. buieTsl
COCTOSAT U3 3a7a4,
MO3BOJISIONIUX OLICHUTD
c(hopMUPOBaHHbIE
komnereHuuu. Ha pemenue
oTBoaMTCA 1.5 4aca.
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7.301eHOYHbIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb

Tunoeoe 3a0anue «lIpakmuueckan paboma 1»

Heo6xomumo co3nate 00ydaronryr0 BBIOOPKY CBSI3BIBAIONIYIO IMOJT YEIOBEKa (MY>KCKOM /
KEHCKMI) M JUIMHY CTPMXKKM (KopoTkas / anmuHHas). OOydaromasi BHIOOpKa JOJKHA XPAaHUTCS B
¢aiine Tuna *.xls win *.xIsx. Pazpaborars nporpamMmmy Ha si3pike Python ocHOBBIBasich Ha anroputme
"Haunsblil baitec". OGyunts nporpammy Ha oOydaromieii BBIOOpKE M MPOTECTUPOBATh HA TECTOBOM.
BriBosibI 0 paboTe mporpaMMBbl U OLIEHKY €€ TOYHOCTH IIPUBECTH B BU/I€ KOMMEHTAapHUEB B KOJE WU
B IIPUJIOKEHHOM (haiiiie *.txt. B kadecTBe pe3ysnbraTa HEOOX0AUMO MPEICTABUTH!

1. daiin koga mporpaMmsl *.py

2. @aiin obyyaromeil BHIOOPKH

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

Tunoeoe 3aoanue «llpakmuueckasa paboma 2»

Co3nark 00y4aroIyo BEIOOPKY MMyTEM CHHTE3a TOUYEK OJIM3KUX K CHHYCOUIaIbHOMY 3aKOHY.
Koopaunatel Touek J0KHBI XpaHUTCs B ¢aiie *.xls wmm *.xIsx. PazpaboraTs mporpamMmy Ha si3bIKe
Python ocHOBBIBasick Ha MeTO/1€ JIMHEHHOM U MOJTMHOMUAIBHOMN perpeccun. O0y4uTh MporpaMMy Ha
oOyuaroieil BHIOOpKE U MPOTECTUPOBATh Ha TECTOBOM. BhIBOJIbI 0 paboTe mporpaMMbl U OLIEHKY €€
TOYHOCTH MPUBECTH B BUJE KOMMEHTApPHEB B KOJIe WM B MPUIOKEHHOM (haiiie *.txt. B kadecTBe
pe3ynbTrarta Heo0XO0UMO MPEICTaBUTh:

1. daiin koxa nporpamMmsl *.py

2. @aiin oOyyaromiel BIOOPKHU

3. @aiin *.txt ¢ BBIBOJAMH U TOSCHEHUSAMH (€CTT HE0OXOAMMO)

Tunoeoe 3a0anue «lIpakmuueckan paboma 3»
Hano: 2 Bxoxa - x1,x2,x3, 1 BeIx0A - Y

Bri0opku
X1 X2 X3 Y
OOyyarommii Ha6op 1 0 0 1 0
OOyuarommii Habop 2 1 1 1 1
OOyuatomuii Habop 3 1 0 1 1
OO6yuatromuii Habop 4 0 1 1 0
?

TectoBsIit HAOOP 1 0 0
HeobxomuMo pa3paboTath HeWpoceTh M cIeNaTh MpeAcKa3aHue IO TECTOBOMY HaOopy
JMaHHbIX. ONpenenuTh ONTUMATBHOE KOJUYECTBO 3MOX.
B kauectBe pe3ynbTaTa HEOOXOIUMO MPEACTABUTD:
1. @aiin kofa nporpamMmsl *.py
2. ®aiin *.txt ¢ BEIBOJAMH U ITOSICHEHUIMU

Tunoeoe 3a0anue «lIpakmuueckan paboma 4»

[IpemoxuTh pernieHne TEeXHUYECKOW 3a7ava MyTéM pa3pa0O0TKU CBEPTOYHOM HEHPOCETH.
Onucare HMepapxui0 M CTPYKTYpy pa3pabOTaHHOH HeWpoceTH, OOBSICHUTH BBIOOp (YHKIHU
aKTUBALUH.

B kauecTBe pe3ynbraTa HEOOXOAMMO MPEICTABUTD:

1. ®aiin koga mporpaMmsl *.py

2. @aiin *.txt ¢ BEIBOJAMU U MOSICHEHUSIMU



19

Tunoegvie 6onpocwl 011 NOO20MOGKU K KOHMPOIbHOU padome Nol

Tembl: BBenenue B MammHHoe o0yueHHe U paboTa ¢ JaHHBIMU

1. OObsicHUTE, YTO TAaKO€ METOJ MAIIMHHOrO OOy4YeHMs] W IpPUBEIUTE NPUMEpPHI 3ajad,
KOTOPbIE MOKHO PELIUTh C €r0 MOMOIIBIO.

2. CpaBHUTE UX IUIIOCHI U MUHYCBI QITOPUTMOB KJIaCCU(UKALIUU: I€PEBbS PELICHUN, METOJ
OnmpKalIuX cocesieil U JTOTUCTUYECKasi Perpeccusl.

3. Kakue ocHoBHbIe OnOnoTeku s3bika Python yaiie Bcero ucnosnp3yrores it alropuTMOB
KJIACCUYECKOI0 MAalIMHHOTO 00yueHus? [IpuBenuTe npuMepsl UX IPUMEHEHUS.

4. Tlouemy HOArOTOBKA JAaHHBIX SIBJSETCS Ba)XKHBIM 3TallOM B MAIIMHHOM OOy4YeHHH?
VYkaxure Ha cnenuaibHble 0ubanoTexu Python, koTopbie MOTyT HOMOYB B 3TOM IIpOLECCE.

Tunoevie 6onpocwt 014 ROO20MOBKU K KOHMPOIbHOU padome Ne2

Tembl: AHCaMOJIEBBIE METOIBI U 00YUYEHHUE C TIOJIKPETUICHUEM

1. Kakue OCHOBHBIC MPHUHIMIIBI JIe)KAT B OCHOBE aHcaMOJeBbIX MeTOoA0B? OObACHUTE
OErruHr, CTeKUHT U OYCTHHT.

2. PacckaxuTe O CHIBHBIX M CIIa0BIX CTOPOHAX METO/Aa OOY4YeHHUS C MOAKPEIUICHUEM.
[TpuBenuTe MpUMEpPHI 33/1a4, B KOTOPBIX ATOT METOJ] MOXKET ObITh IPUMCHECH.

3. OObscaute moHsATus "areHt", "cpema" u "Harpama" B KOHTEKCT€ OOY4YECHHS C
HOJIKPEIUIEHUEM.

4. CpaBHUTE U COMNOCTaBbTE IMOHATHS OEITHMHra, CTEKMHra W OyCTHHra B KOHTEKCTE
aHcaMOJIeBBIX METO/IOB. B uem 3akiitoyaroTcs ux OTauyus?

Tunoegwie 6onpocwl 011 NOO20MOEKU K KOHMPOJIbHOU padome No3

Tembl: OCHOBBI HEHPOHHBIX CETEH U OAHOCIOMHBIE HEUPOHHBIE CETH

1. Uro Takoe HEWpPOHHBIE CETU U KAKUE 3a7auyd OHM MOryT pewaTts? IlpuBenure npumepsl
Pa3IMYHBIX APXUTEKTYpP HEHPOHHBIX CETEM.

2. Onumure CTpYKTYpy U NPUHIMI paOOThI OJHOCIOWHOM HelpoHHOM ceTH. Kak oHa pemaeT
3aaun Kiaccupukanum?

3. Yro Takoe NMHEWHas U HeMuHelHas kiaccudukanusa? [IpuBeaure npumepsl.

4. Kakoe mpaBWJIO JIGKUT B OCHOBE OOYYEHHs OTHOCIIOWHBIX HEHpOHHBIX ceTeil? Kakue
IPUHIINIIBI OHO UCIIOJIb3YET AJI1 OOHOBJIEHUS BECOB?

Tunoevie 6onpocel 01 NO020MOGKU K KOHMPOAbHOU padome Ned

Tembl: MHoOrocioiiHble NEPLENTPOHbI, APXUTEKTYpPhl HEHWPOHHBIX ceTell u Oopnba ¢
nepeoOydeHuEM

1. Yto npeacTaBistoT coO0M MHOTOCIONHBIE epLenTpoHbl? Kakoil BUj 3a/1a4 OHU CIIOCOOHBI
pemarthb?

2. OOBsACHUTE MPUHLMII 00PaTHOrO pacrnpocTpaHeHus omnoOku. Kak oH mpumeHsieTcs i
00y4YeHUsI MHOTOCJIOMHBIX HEHPOHHBIX CETEH?

3. B uem 3akitoyaeTcsi 0COOEHHOCTh apXUTEKTYp CBEPTOUYHBIX HEWpOoHHBIX ceTell (CNN) u
PEKYPPEHTHBIX HeHpOoHHBIX ceTeld (RNN)?

4. Yro Takoe mnepeoOydeHHe M KaKHe METOJbl PEryJISIpU3aIlH MOMOTal0T OOPOTHCS C ATON
npobaemMoit? Pacckaxkute 00 alaliTUBHBIX METO/IaX ONTHMHU3AINH, TakuX kak Adam u RMSProp.

7.3.2 IIpomMexyToUyHasi aTTecTalus

Bonpocut k sx3ameny

1. Uro Takoe METO,1 MAIIMHHOTO OOYYCHUS M JUIS KaKHUX 3a/1a4 €ro MOXHO
HUCIIOJIL30BATH?

OIIK-5
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2. Kakue ocHOBHBIE IIIaru BKJIIOYAET B ce0s mporiecc paboThl C JaHHBIMH MTEePe]T OIIK-5
MIPUMEHEHHEM AJITOPUTMOB MAIIMHHOTO 00y4YeHHs?
3. Kakue anropuTmsbl KJIacCHY€CKOTO MAITMHHOTO 00y4eHus Bbl 3HaeTe? B uem nx OTIK-5
OCHOBHBIE OTIINYHSI?
4, ]JlaiTe onpeneneHue aHcaMOJIeBbIX MeT010B. [IpuBenTe mpuMepsl TAKMX METOIOB. OIIK-5
5. Kakue anroputmbl 00y4eHHs ¢ TOAKPEIUIEHUEM BBl MOKETe Ha3BaTh? B uem OTIK-5
3aKJIFOYAETCs UX CYTh?
6. Uro Takoe HeiipoHHble ceTr? Kakue 3a1a4u OHM MOTYT pemiarh? OIIK-5
7. OnuimTe CTPYKTYpPY OJHOCIIONHOM HelipoHHOH ceTu. Kak oHa BhIMONHSAET OIIK-5
KJIACCU(PUKAITHIO?
8. Uto Takoe nuHelHas U HenuHelHas knaccudukarms? [IpuBeauTe npuMepsl. OIIK-5
9. Kak paboraeT nmpaBuio 00paTHOT'O PacIpOCTPaHCHHSI OIITMOKH B MHOTOCJIOHHBIX OIIK-5
HEHPOHHBIX CeTAX?
10. Yem cBeprounbie HelipoHHbIe ceTH (CNN) OTIIMYaIOTCS OT PEKYPPEHTHBIX OIIK-5
HeriponHsbix cetet (RNN)?
11. Yro Takoe nmepeoOyyeHrne U KaKUe METOJIb TOMOTAIOT €ro MPeJ0TBPaIaTh? OIIK-5
12. Kakue aganTUBHBIE METOIBI OITUMHU3AIMH BBl MOXKETE Ha3BaTh? B yeMm OIIK-5
3aKJIIOYAETCsl X MPUMEHEHue?
13. O6bsicHUTE NOHATHS OSTTHHra, CTEKUHra M OYCTHHra B aHCAMOJIEBBIX METOJIaX. OIIK-5
14. Kakue 3TH4ecKHe U COLMaIbHbIE ACTIEKThI CYIIECTBYIOT B UCIIOJIb30BaHUN OIIK-5
HEHpPOHHBIX ceTei?
15. Kakue 6ubnnorexku Python yarie Bcero ucnosb3yrores 11 alfOPUTMOB OITK-5
KJIACCHYECKOI0 MAUTMHHOTO 00y4eHus?
16. B uem 3akimtouaeTcs npoiecc hopMupoBaHus 00yUaroiei U TECTOBOM BHIOOPOK? OIIK-5
17. Kakue METOJIbl peryJisipu3aliii IOMOTalT OOPOThCS ¢ Iepeo0yIeHHEM ? OIIK-5
18. Kakue 0coOEHHOCTH UMEIOT TITyOOKHE HEHPOHHBIC CETH 110 CPABHEHHUIO C OIIK-5
OJIHOCJIOMHBIMHU?
19. Kakue npeumymiecTBa 1 CJI0KHOCTH CBOMCTBEHHBI T€HEPATUBHBIM

OIIK-5
coctszarenbHbIM ceTsiM (GAN)?
20. Kakvie mprHIUITBEI 00YYEHUS C MTOIKPETUICHHEM UCTIONB3YIOTCS TSl 00ydeHUs OIIK-5
areHToB?
21. Kakuie anropuT™bl KJIacCH(PHUKAINN MOXHO HCIIOB30BATh JUIS PEIICHHUS 3aa9u OTIK-5
MHOTOKJIACCOBOM Kitaccudukanuu?
22. B yem cyTh METO/Ia OTIOPHBIX BEKTOPOB (SVM)? OIIK-5
23. Kakuie MEeTpUKHU UCTIONIb3YIOTCS IS OLIEHKH KadecTBa pabOThl alTOPUTMOB OITK-5
MAIlTMHHOTO 00y4YeHUs?
24. Yro Takoe Kpocc-BAIMAALNS M KaK OHA IIOMOTaeT OLEHUTh POU3BOIUTEIHLHOCTD OIIK-5
Monaenu?
25. Kakwe miaru BKJItoyaeT B ce0s mpouecc 00ydeHus: HBMPOHHBIX ceTeit? OIIK-5
26. B ueM 3aKiIr04aeTcsl apXUTEeKTypa CBEPTOUYHBIX HEUPOHHBIX CETEH U I KaKUX OIIK-5
3aJ1a4 OHU HauboJee MoIX0AIT?
27. Kakuie MeToibl M aIrOPUTMbI UCIIONB3YIOTCA /U1l aBTOMAaTHYECKOTO BhIOOpa OITK-5
THIEPIapaMeTPOB MOAEIIN?
28. Yrto Ttakoe (hyHKIMS aKTUBAIIMK B HelipoHHOI ceTn? [IpuBeaure mpumepsl OIIK-5
MOMYJISIPHBIX YHKIUN aKTHBAIUH.
29. Kakue mpakTH4ecKre METObI IOMOTal0T YCKOPHUTh MpoIiecc 00yUYeHNs: HEHPOHHBIX OITK-5
ceren?
30. B gyem cocTouT 3aj1a4a 00OHApYKCHHS aHOMAITMH (AHOMAJIBHOTO TIOBEICHHs )? OIIK-5
31. Kakue mpUHILHUIIBI JIE)KAaT B OCHOBE METO/1a TPAAMEHTHOTO CITyCKa MPH 00yUYeHHUH OITK-5

HEHUPOHHBIX ceTel?
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32. Kakre 0COOCHHOCTH €CTh y 3a/1a4i PErPECCHU 110 CPABHCHHUIO C 3a/1aUeii OIIK-5
KJIaCCH(UKAIHH?

33. Kakue meTozp! mpeiBapuTeIbHON 00pabOTKHM JTaHHBIX IOMOTAIOT YIIy4IIHTh OTIK-5
pe3yNbTaThl MOJIETIEH?

34. B uem 3axmrogaeTcst MeTo1 ontuMusani Adam u Kak oH paboraer? OIIK-5
35. Kakue Buibl HEHPOHHBIX CETEeH MCIOIB3YIOTCS ISl 00pabOTKH OTIK-5
OCJIEN0BATEILHOCTEN JaHHBIX?

36. Uro Takoe pexyppeHTHbIe HeliporHble ceTi (RNN) 1 Kak OHM penaroT 3a1auu? OIIK-5
37. Kakum 00pa3oM MOXKHO H30exaTh MPoOIeMbl 3aTyXaOILIEr0 WM B3PhIBAIOLIETOCS OITK-5
rpaguenTa npu ooydennu RNN?

38. B uem 3axitoyaeTcss MEXaHH3M 0OpaTHOTO PacpOCTPAHEHUs OIINOKY B OIIK-5
HEHUPOHHBIX CETsIX?

39. Kakue Byl GYHKIUH TOTEPh UCTIONB3YIOTCS MPU 00YYEHUH HEUPOHHBIX CETeil? OIIK-5
40. Kakum 06pa3oM MOKHO MTPOBOJUTH ayTMEHTALUIO JaHHBIX JUIS YIy4IlIeHUs OIIK-5
KauyecTBa MoJenen?

41. Kakue xapaKTepUCTUKU BXOIHBIX TAHHBIX BAXKHBI JJIs1 BEIOOpA ONTHUMAIBLHOM OIIK-5
aApPXUTEKTYpbl HEUPOHHOM ceTu?

42. B ueM COCTOWT METOJ] ayTMEHTAIIUH JJAHHBIX U KaK OH MOKET ITOBBICUTh OIIK-5
IIPOU3BOUTENILHOCTh MOJENN?

43. Kakue (hakTopbl MOTYT MPUBECTH K TiepeoOydeHuto moaenu? Kak ero OIIK-5
IIPEIOTBPATUTH?

44. Yro Takoe runeprnapamMeTpbl MOJEIU U KaK UX MOXKHO HACTpOUTh s joctuxkenus | OIIK-5
JYYUINX Pe3yJIbTaToB?

45. Kakue MeTo/ bl JONOIHUTENBHOM 00pabOTKH JAHHBIX UCTIOJIB3YIOTCS JUIS OITK-5
yYMEHbIIIEHUS JuchanaHca KiiaccoB?

46. B yem 3aximrouaeTcs NpUHIUI 00y4eHHs ¢ TOJKpETJIeHHeM 1 Kakue areHTsl B HeM | OIIK-5
Y4acCTBYIOT?

47. Kakue aaropuT™Mbl 1 METOBI HCIIONB3YIOTCS It 00yUeHHs areHTOB B 3a/1a4e OITK-5
o0y4eHusl C MOJKperieHueM?

48. Uto Takoe CI0KHOCTh MOJICIH U KaK OHA MOXET MOBIHATH HA KA4eCTBO OIIK-5
npeIcKa3aHui?

49. Kakue MeTo/Ipl TOMOTAIOT CIIPABHUTHCS ¢ mpobnemoit "cmemenus" (bias) mpu OTIK-5
o0y4YeHuHn Moienei?

50. B yem 3axitoyaercst IpUHIMI pabOTHl METOIa IPAJHMEHTHOTO OYCTHHTA U KaK OH OIIK-5
yIIy4IIaeT npefcKa3aHus Mojeseit?

51. B yem 3akitoyaeTcst IpUHIHIT 00yUYeHHsI ¢ TIOJAKPETUICHHEM B KaKHe areHThl B HeM OTIK-5
Y4aCTBYIOT?

52. Kakuie anropuT™bl 1 METO/IbI HCTIONB3YIOTCS [Tl OOy4YeHHS areHTOB B 3aj1aue OIIK-5
00y4YeHHs C MOAKPEIUICHUEM?

53. Yo Takoe CI0KHOCTh MOJIENIA M KAK OHA MOXKET TIOBJIHATH Ha KA4€CTBO OTIK-5
npeJIcKa3aHui?

54. Kakue MeTo/1pl TOMOTAI0T CIPABUTHCS C Mpoodsiemoit "cmemienus” (bias) mpu OIIK-5
00ydYeHUU MoJIeneit?

55. B ueM 3axitrouaeTcsi PUHIUI pabOThl METOAA TPATUECHTHOTO OYCTHHTA U KaK OH OIIK-5

yIy4IIaeT NpecKa3aHus MOJEICH?






