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BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKeHa 1 0100peHa st
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoit

Busuposanue PII/l 1151 ucTIO/THEHUS B 0YePeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenus B 2028-2029 yueOHOM roay Ha 3aceganun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM rony Ha 3aceqanuu Kadeapbl

BbIunc/aMTebHON U NPUKJIAIHOH MATEMATUKH

[Iporokom ot 2029r. Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0JJ00peHa s
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

11

Iespro MUCIUIUIMHBI SIBJIIETCS POPMHUPOBAHKE KOMITETEHIIMN B COOTBETCTBHH ¢ TpeboBanusmu GI'OC BO, a taxxe
KOMIIETEHIIUH, ONPE/IENIEHHBIX B COOTBETCTBUH C KOMIIETEHTOCTHO-POJIEBOH MOJIeNbIo, pa3padborannoit ®I'”AOY BO
«Hammonanbublii nccnenosarensekuii yausepeurer MTMO» B pamkax npoexra TOIT-MUU, B pe3ynabTare 0OCBOSHUS
KOTOPBIX 00YYaroNIUHACs CMOXKET MPOBOIUTH HACTPOUKY CYIIECTBYIOLIMX MOAENEI HCKYCCTBEHHOTO HHTEIICKTA,
noo0ydeHne Mozieel HCKYCCTBEHHOI'0 MHTEIIIEKTa, HCTIOIb30BaHNE PaHee CO3IaHHBIX POrPAMMHBIX OMOIHOTEK U
(GpeiiMBOPKOB IS pelIeH s IPUKIaHbIX 3a1ady.

1.2

B paMKax qUCHUIUIMHBI CTYACHTBI HpI/IO6p6TaIOT 0a30BbIC 3HAHUS U YMCHHUA B cq)epe ABTOMATHU3UPOBAHHOI'O MAllIMHHOT O

00y4YeHHsI, a TaKXKe TOYJaloT MPaKTHIECKHe HABBIKK B pa3paboTKe aBTOMAaTH3UPOBAHHBIX POrPAMMHBIX CPEIICTB,
pelIaroIuX HHTEJIEKTYalIbHbIE 3a/1a41, KaK Ha TPaJAUIMOHHBIX SI3bIKaX MPOrpaMMHUPOBAHUS, TaK U Ha S3bIKE CUCTEM
HCKYCCTBEHHOI' 0 MHTEIUIEKTa, TakoM Kak Python.

1.3

OCHOBHBIE 3aJa4u OCBOCHM: yqe6H0171 JUCIHUIIINHBI:

1.4

MOJTy4eHHUe 3HaHUi B chepe aBTOMATU3UPOBAHHOI'O MALTMHHOI'O 00y4eHHs], 3HAKOMCTBO C Pa3IMYHBIMHU HAYYHBIMU
HarpaBJICHHAMU B 3TOH chepe;

1.5

(b opMHUpOBaHUE MIPEACTABICHUH O Pa3IMYHBIX HHCTPYMEHTAX aBTOMAaTH3HPOBAHHOIO MAIIMHHOTO OOYYEHHUS 1 OLIEHKE
KauecTBa Mofenel, pa3paboTaHHbIX ¢ IPUMEHEHNEM HHCTPYMEHTOB aBTOMATH3UPOBAHHOTO MALlIMHHOTO 00Y4eHHUS;

1.6

n3ydeHune MoJIeNiel, pa3paboTaHHBIX C MPUMEHEHNEM HHCTPYMEHTOB aBTOMAaTH3HPOBAHHOI'O MAITMHHOTO 00YYeHHs, H
METO/I0B IOBBIIIEHHS] UX Ka4eCTBa,

1.7

cucreMarusaius U 3aKpCIUICHUE ITPAKTUICCKUX HABBIKOB U yMeHHfI IO PCIICHNU IO UHTCJUICKTYAJIbHBIX 3a1a4 €
HCITOJIB30BAHUEM MHCTPYMCHTOB aBTOMATU3UPOBAHHOI'O MAIlIMHHOT' O 06yquI/1$1 Ha A3BIKC PyThOIl.

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

Hwukn (pazmpen) OIL: |Bl.B

2.1

TpeOGoBaHus K NpeABaApPUTEILHON NOAr0TOBKe 00y4aloLerocs:

211

Brruncnurensaeie anroputmsl i cucrem A

2.1.2

MaremaTnyeckas CTaTUCTHKA JJI1 CUCTEM UCKYCCTBEHHOI'O MHTCIIJIEKTA

2.13

OCHOBBI KJIACCUYECKOM M HEKJIACCHUYECKOM JOruKu B cucreMax M1

214

OCHOBBI CHCTEM HUCKYCCTBCHHOI'O UHTCJIJICKTA

2.15

Teopus BeposiTHOCTEN 111 cuctem M

2.1.6

AJITOPUTMBI U CTPYKTYPBI JJAHHBIX

217

KOMHLIOTepHaFI MaT€MaTuKa

2.1.8

[IporpammupoBanue

2.19

BBC,HGHI/IG B MAIlIMHHOEC O6y‘IeHI/I6

2.1.10

MeTO}.’[LI OIITUMH3 AN

2111

HckyccTBeHHbIE HEMPOHHBIE CETH U TIy00KOe 00y4eHHe (CMeXHAs UCIHUILIHHA)

2.1.12

MogenupoBaHue CUCTEM (CMeKHas! JUCLUILUTAHA)

2.2

JucuuminHbl (MOAY/IH) M NPAKTHKH, VIS KOTOPBIX OCBOEHHE TAHHON AUCHUIIUHBI (MOIYJIs1) HEO0X0AUMO KaK
npeaecTByIomiee:

221

[IpennunmoMHas npakTuka

222

BeinonHeHue U 3alura BbITYCKHO KBalu(UKaoOHHON paboTh

2.2.3

VYnpasnenue npoekramu B chepe N

224

HpOGKTI/IpOBaHI/Ie HUHTCJUJICKTYaJIbHBIX IPOIrpaMMHBIX CUCTEM

2.25

ABTOMaTI/I3aI_II/I$I Pa3BEPThIBAHUA U SKCILUTYaTalluU UHTCJIJICKTYaJIbHOT'O IIPOIr'paMMHOI'0 obecreueHus

2.2.6

Bonpuine s3p1K0BBIE MOTENN U reHepaTtuBHbBIN MU

2.2.7

Cucremsl KOMITIbIOTEPHOI'O 3pEHUA

2.2.8

PexomenaarenbHbIE CHCTEMBI M CHCTEMBI TMOAACPKKU TIPUHATUA peHIeHI/Iﬁ

2.2.9

3amuTa uapopManuu B cucremax MU

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJbTATE OCBOEHUA JUCIOUIIJIAHBI

(MOJYJIST)

ITK-2: Cnocoden kiaccupuuupoBaTh 1 HAeHTHGUIHMPOBATH 321241 HCKYCCTBEHHOT 0 HHTEJVIEKTa, BLIOMPATH aJeKBAaTHbIE

METOAbI U UHCTPYMEHTAJbHBIC CPEACTBA PEeHICHUA 32124 UCKYCCTBCHHOI'0 MHTE/VIEKTA

IIK-2.3. Co0upaet ucxoanyio ungpopmauuio u popmupyer TpeGoBaHMs K PelIeHHUIO 32124 € UCNOIb30BAHNEM METOA0B
HCKYCCTBEHHOT0 HHTEJUIEKTA




3HaThb
YMmerh

Baapersb

IIK-3: CnocoGen pa3pabaTbiBaTh U TECTHPOBATH MPOrpaMMHble KOMIIOHEHTHI pellieHHs 32/1a4 B CHCTEMaX HCKYCCTBEHHOr0
HHTEJJIEKTa

IIK-3.3. [IpoBoauT TecTHPOBAHHE CHCTEM HCKYCCTBEHHOT 0 MHTEIeKTa

3HaThb

Ymern

Baanern

IIK-5: Cnocoben pa3padaTsiBaTh U IPUMEHATH METOAbI MALIMHHOI0 00y4eHNsl ISl pellleHus] 3a1a4

ITK-5.1. PazpafaTbiBaeT CHCTeMHbIe YTHJIMTBI IPOIPAMMHOI0 o0ecne4eHust

3HaThL

Ymernb

Baanern

ITK-5.2. Onpene/sier MeTPUKH OLeHKH Pe3yJIbTaTOB MOJe/IMPOBAHUS H KPUTEPUH Ka4ecTBA MOCTPOEHHbBIX Mo/ eJlel

3HaThL

YMmernb

Baagerp

ITK-5.3. IlpuauMaeT yyacTHe B OlleHKe, BbIOOpe U IPU He00X0AMMOCTH Pa3padoTke MeTOI0B MAIIMHHOIO 00yYeHUs

3HaTh

YMmernb

Baanern

ITK-6: CnocoGeH UCI0/IL30BATH HHCTPYMEHTAIbHbIE CPEACTBA /Il PeLlieHHsI 321a4 MAIUUHHOI0 00y4eHHs1

IIK-6.1. OcymecTBJisieT OLIEHKY U BbIOOP HHCTPYMEHTAJbHBIX CPEJACTB /ISl pellieHUus MOCTABJIEHHOH 3a1a4u

3HaTh

YMmernb

Baapernb

IIK-6.2. Pa3pa6aTpiBaeT MojieJI1 MAIIMHHOTO 00yUYeHHUs JUIsl peleHus 3a1a4

3HaTh

YMmern

Baanern

TIK-6.3. Co3naet, noaep;kuBaeT M UCMOJIb3YeT CHCTEMbI HCKYCCTBEHHOI0 MHTE/LJIEKTA, BKIIIOYAOIUe pa3padoTaHHbIe
MOJIeJIH U MeTO/IbI, ¢ MPUMeHEeHHeM BHIOPAHHBIX HHCTPYMEHTOB MALIMHHOTO 00yYeHHUs

3HaTh
YMmerh

Baapersb

IK-10: Criocoden co31aBaTh 1 BHEAPSATH OHY WJIH HECKOJIbKO CKBO3HBIX HH(POBBHIX CyOTEXHOJIOTH HCKYCCTBEHHOI 0
HHTEJJIEKTa

TIK-10.3. YyacTByeT B peaju3aliii NPoeKTOB B 00;1acTH CKBO3HOM M (ppoBoii cydTexHoornu «PexoMengaTebHbIe CHCTEMBI
U CHCTEMBI MOAIEPKKH MPUHATHS PeleHuiny




3HaThb
YMmerh

Baapersb

B pe3yabTaTte ocBOeHHs JMCHUILIUHBI (MOIYJIs1) 00y4alOIIMiics T0KeH

31

3HaTh:

311

COBPEMCHHBIC HHCTPYMEHTBI aBTOMAaTU3UPOBAHHOI'O MAIlIMHHOT'O 06y1{€HI/IH; MOAXO0JbI K OLICHKE KauCCTBa MOI[CJ'ICI\/‘I
MalIuHHOI' O 06y‘{eHI/lﬂ; HUHCTPYMCHTBI, IMO3BOJIAIOIIUE ITOBBICUTH KAYECTBO MO)J,CJ]CI‘/’I MalluHHOI'O 06yqel-ms[, B TOM YUCJIC —
oCpeACTBOM npez[o6p360TK1/I Ha60’p0B JAHHBIX, MHXKCHCPUHU IIPU3HAKOB, OITUMU3AlIUN 3HAYCHUI napamMeTpoB Moaeneﬁ u
T.II.

3.2

YMmerh:

321

MIPOBOJUTH aHAIN3 MPEAMETHON 00IacTH, BEIOMPATh U IPHUMEHATh HHCTPYMEHTHI aBTOMAaTU3HPOBAHHOT' O MAITTHHOT O
00y4eHHs1, COOTBETCTBYIOIUE IOCTABICHHON 3a/1aue, a TAkKe — MOIXOIbI K OLCHKE KauecTBa MOAENeH MAaIIMHHOTO
00y4eHHUsI 1 MHCTPYMEHTBI, MO3BOJISIONINE TIOBBICUTh KAY€CTBO MOJICIICH MAIIMHHOTO 00y4YeHHUS

3.3

Baagern:

331

COBPEMEHHBIMHU ITOJAX0JaMU K PECIICHUIO 3a/1a4 UCKYCCTBEHHOI'O UHTEJIJIEKTA C IPUBJICHEHUEM UHCTPYMCHTOB
AaBTOMATHU3UPOBAHHOT'O MAlIMHHOT'O O6y‘-ICHI/I$I; METOJaMHU U IpUEMAaMHU aHaJIn3a U CTPYKTYPUPOBAHUA CIOKHBIX MTPOrpaMmM

4. CTPYKTYPA U COJAEPKAHME TJUCIHHUIIJIMHBI (MOAY JIA)

Kon HaumenoBanmue pa3snesioB u Tem /Buj 3ansitusi/ | Cemectp / | Yaco | Komneren- | Jluteparypa ®opma
3AHATHSA Kvne 1107041 KOHTD OIS
Pa3znen 1. ABToMaTH3MpPOBaHHOE MALIMHH0E
o0yueHue

11 /Tema 1/ BBeneHne B aBTOMaTHU3UPOBAHHOE 6 0
MalmHHOe o0y4yeHue. [ToaroToBka 1aHHbIX.

/Tema/

1.2 BBeznenne B aBTOMaTH3MPOBaHHOE MALTMHHOE 6 2 JI.1 J11.2
obOyuenue. KoHBeliep aBTOMaTHYECKOrO JI1.3 J11.4
MarmHHOTO 00y4deHust. [lonroToBka NaHHBIX: JI1.5
cOOp JIaHHBIX, IPEABAPHUTENIbHAS 00pa0boTKa
JIaHHBIX, OYMCTKA JaHHBIX, CKeHIephl, padboTa ¢
BBIOpOCaMH, 3aIIOJTHEHUE MTPOIYCKOB JaHHBIX.

/JTex 1/ /Jlex/

1.3 IMoaroroBka aHHBIX: COOP JAHHBIX, OUUCTKA 6 2 JI.1J11.2
JIAaHHBIX, TIPEJIBapUTEIIbHAsE 00pabOTKa JaHHBIX. JI1.3 J11.4
/J1a6 1/ /J1ab/ J.5

1.4 [MoaroroBka aHHKIX: CKeWIepsl, paboTa ¢ 6 2 JI1.1J11.2
BbIOpOCaMU, 3aII0JHEHUE ITPOIYCKOB JAHHBIX. JI1.3J11.4
/TIP 1/ Mlp/ JI1.5

1.5 [Moaroroeka nannbix. Ckeitnepsl. Pabora ¢ 6 6 JI1.1J11.2
BbIOpOcaMu. 3arojHeHHUE MPOITYCKOB JIaHHBIX. J1.5
/Cp 1/ /Cp/

1.6 /Tema 2/ Pa3Bemo4HbIN aHATM3 JaHHBIX. /Tema/ 6 0

1.7 Pa3Benounslii ananu3 qaHHBIX. Pa3BenounsIi 6 2 JI1.1J11.2
aHaJIN3 Ha KOJIMYECTBEHHBIX JaHHBIX. JI1.5
Pa3BenouHbIi aHAIM3 HA KaTETOPUAIBHBIX
naHubIX. /Jlek 2/ /Jlex/

1.8 Pas3Be1ouHbINi aHAIN3 Ha KOJIMYECTBEHHBIX 6 2 JI1.1 J11.2
naHHbIX. /J1a6 2/ /J1a6/ JI1.5

1.9 PasBenounblil aHanM3 Ha KaTerOpUaIbHBIX 6 2 JI1.1J11.2
nauHbix. /TP 2/ /TIp/ JI1.5

1.10 I'paduka B pa3BenoyHoM aHanmu3e naHHbIX. /Cp 2/ 6 7 JI1.1J11.2
/Cp/ J1.5
1.11 /Tema 3/ Koncrpyupoanue npusHakoB. /Tema/ 6 0
1.12 KoncrpyupoBanue npusHakos. /Jlek 3/ /JIex/ 6 2 JI.1 J11.2
JI1.3J11.5
1.13 KoHcTpyrpoBaHHe MPU3HAKOB: N3BJICUCHUE 6 2 JI.1 J11.2
MPU3HAKOB, BBIOOp mpu3HakoB. /J1ab 3/ /J1ab/ JI1.3 J11.5




1.14 KoncrpynpoBanue nmpru3HaKkoB: reHepanus JI1.1J11.2
npusHakos. /1P 3/ /Tlp/ JI1.3 JI1.5

1.15 KoncrpyupoBanue npuszHakos. MeTonsl u JI1.1J11.2
aJrOPUTMBI KOHCTPYHPOBaHHs npu3Hakos. /Cp 3/ JIL.5
/Cp/

1.16 /Tema 4/ T'enepanust monenu. /Tema/

1.17 ['enepanus monenu. ['enepanus moneneit JIT.1J11.2
MAaIIMHHOTO U TIy0OKOoro o0y4yeHus. OnTuMu3anus JI1.3J11.4
TUIEepIapaMeTPOB: CIIydalHbIA TOUCK, IIOUCK 110 JI.5
CeTKe, IPaJIMeHTHBIN cIycK. ONTUMU3aus
THIIEpPIIapaMeTpoB: 00yUeHHE C TTOIKPEIUICHUEM,

GaiiecoBckas ontuMusanus. /Jlex 4/ /Jlex/

1.18 OnTumu3anys rurneprnapamMmeTpoB: 00ydeHUe ¢ JI.1 J11.2
HoAKpeIrieHneM, OaiiecoBckas onTuMuzanus. /J1ad JI1.3J11.4
4/ /J1a6/ JI1.5

1.19 Onrumusanys rurneprnapamMmeTpoB: 00y4eHHe ¢ JIT.1J11.2
MOJKpeIuieHueM, OaliecoBckast ontumuzanus. /1P JI1.3J11.4
4/ Mip/ JI1.5

1.20 OnrumMu3anys runepnapamMeTpoB: Ciy4aHbIN JI1.1J11.2
MIOUCK, TTOKCK IO CETKE, TPalMeHTHbIN ciyck. /Cp JI1.3J11.4
4/ /Cp/ JI1.5

1.21 Onrumusanys rurnepnapamMeTpoB: MONYISIUOHHBIC JI1.1J11.2
ANTOPUTMBI ONTUMHU3AINHN — aJITOPUTMBI JI1.5
ONTHMU3ALIK Ha OCHOBE UCTOPHU yCIIexa,

OCTPOBHBIE U KO3BOJIOLMOHHBIE AT OPUTMBI
ontumuzauuu. Macrpyments! ontumuzanuu. TPOT
(Tree-base Pipeline Optimization Tool). Auto-
WEKA. Auto-sklearn. Auto-sklearn 2.0. Auto-
Keras. MLBox. TransmogrifAl. Optuna. /JIek 5/
/Jex/

1.22 Onrumu3zanys runepnapaMeTpoB: HONYISIMOHHBIE JI1.1J11.2
aJTOPUTMBI ONITUMU3AIIAN — aJITOPUTMBI JI1.5J13.1
ONTHMU3ALIK Ha OCHOBE UCTOPUU ycIIexa,

OCTPOBHBIE M KOIBOJIOIMOHHBIE aJITOPHUTMBI
ontumusanu. /J1ad 5/ /J1a6/

1.23 Ontumu3aiys rurnepnapamMmeTpoB: MOMYJISIHOHHbIC JI.1J11.2
AJITOPUTMBI ONITUMU3AIIUU — aJITOPUTMBI JI1.5J13.1
ONTUMM3ALIMU HA OCHOBE UCTOPUU yCIIexa,

OCTPOBHBIE Y KOIBOJIOLMOHHbIE aJITOPUTMBI
ontumuzanuu. /TIP 5/ /Tlp/

1.24 Uncrpyments! ontumuzanuu. TPOT (Tree-base JI1.1J11.2
Pipeline Optimization Tool). Auto-WEKA. Auto- JI1.5
sklearn. Auto-sklearn 2.0. Auto-Keras. MLBox.

TransmogrifAl. Optuna. /Cp 5/ /Cp/

1.25 /Tema 5/ Onenka mogenu. /Tema/

1.26 Orenka monenu. Huskas tounocts (Low fidelity). JI1.1 J11.2
Cypporathsblit MeTox (Surrogate method). Pannsis JI1.3J11.4
ocranoBka (Early stopping). OnTuMu3anst JI.5
pecypcoB (Resource-aware). /Jlek 6/ /JIex/

1.27 Ouenka mozenu. Huskas Tounocts (Low fidelity). JI1.1J11.2
Cypporathsrit MeTox (Surrogate method). /J1a6 6/ JI1.3J11.4
/J1a6/ JI1.5

1.28 Ornenka mozenu. Pannss ocranoska (Early JI.1 J11.2
stopping). Ontumuzanus pecypcos (Resource- JJ1.3J11.4
aware). /TTP 6/ /TIp/ JI.5

1.29 Ornenka Mozenu. MTHCTpYMEHTBI OLICHKH KayecTBa JI.1 J11.2
mozenu. [Tokazarenu kauecrsa mozaenu. /Cp 6/ /Cp/ J1.3J11.4

JI1.5

1.30 /Tema 6/ AutoML cepBucsl. /Tema/




1.31 AutoML cepsucel. Google Cloud AutoML. IBM 6 2 JI1.1J11.2 J11.3
Watson Machine Learning. MLJAR. AzureML. JI1.4 J11.5
/Jlex 7/ /Jlex/

1.32 Google Cloud AutoML. IBM Watson Machine 6 2 J1.1J11.2J11.3
Learning. /J1a6 7/ /J1a6/ J1.4J11.5

1.33 MLJAR. AzureML. /TIP 7/ /TIp/ 6 2 JI1.1J11.2J11.3

J1.4J11.5

1.34 CpaBHUTENBHBIN aHAJIN3 BO3MOXKHOCTEH AutoML 6 6 JI.1J11.2J11.3
cepsucos. /Cp 7/ /Cp/ JI1.4 J11.5

1.35 /Tema 7/ KousetiepHas pa3paboTka MOJIEIH: 6 0
bunanuzanus.  /Tema/

1.36 KownseliepHas pa3zpaboTka Mojenu: GUHAIH3ALNS. 6 2 JI1.1J11.2J11.3
Pa3BeprriBanne Moznea. MOHUTOPUHT U JI1.4 J11.5
obcyxuBanue mozaenu. /Jlek 8/ /Jlex/

1.37 PazBeprriBanue monenu. CoxpaHeHHEe MOIEIH. 6 2 JI.1J11.2J11.3
Buenpenne. Monuropusr. /J1a6 8/ /J1a6/ J1.4J11.5

1.38 MOHHUTOPHUHT U 00CITY’)KUBaHUE MOIEIH. 6 2 JI.1J11.2J11.3
[MepeoOy4enre. OOHOBICHUE MOJIEITH. JI1.4 J11.5
OO6Hapyxenwue apeida nanusix/TIP 8/ /TIp/

1.39 KongeitepHast pa3pa0boTka MojeNu: HUHATH3ALIHS. 6 6 JIL.1 JI1.2 JI1.5
PasBepreiBanne mozxenr. MOHUTOPUHT 1
obcnyxxuanue moaenu. /Cp 8/ /Cp/

Paznen 2. Kourpoan
21 Konrpons /Tema/ 6 0
2.2 IMpuewm 3auera /MKP/ 6 0,25 JI1.1J11.2 J11.3
JI1.4 JI1.5J13.1
2.3 IMoaroroBka k 3auety /3a4ét/ 6 8,75 JI1.1 JI11.2 J11.3
JI1.4 J11.5713.1

5. OHEHOYHBIE MATEPHAJIbI 11O JUCITUIIJIMHE (MOAYJIIO)

®oHJ OLIEHOYHBIX CPEACTB AUCHHUIUIMHEI IPUBEICH B IPIIOKEHNH K pabodyell mporpaMMe JUCHHUIUIMHEI (CM. TOKyMEHT
"AMO_®O0C")

6. YYEBHO-METO/JUYECKOE U UHO®OPMAINIMOHHOE OBECHHEYEHHUE /JUCIHUIIJIMHBI (MO Y JIST)

6.1. Pexomennyemasi iuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WsnparenscrBo, | KommuecrBo/
rof Ha3BaHue ObC
JI1.1 |demumosa JI. A. Pa3BemounbIil aHanu3 gaHHbIx. Python. Yacts 1 Mocksa: PTY , https://e.lanbo
MMUMPDA, 2022, |ok.com/book/3
107 c. 10970
JI1.2 | demunosa JI. A. Pa3Benounslil ananu3 ganHelx. Python. Yacts 2 Mocksa: PTY  |978-5-7339-
MUPDA, 2023, |1933-1,
92 c. https://e.lanbo
ok.com/book/3
82691
JI1.3 |Koremsrukos E. B., Bsenierne B ManmMHHOE 00yUEHNE W aHATU3 JaHHBIX : yueo. Kupos: Batl'V, |, https://e.lanbo
Korensnukosa A. B. nocooue 2023, 68 c. ok.com/book/3

90698




No ABTOpEBI, COCTaBUTEIHN 3arnaBue WznatensctBo, | KommuecrBo/
rox HasBanue DbC
JI1.4 |bananos A. H. MammHHOe 00y4eHHE ¥ UCKYCCTBEHHBIN HHTEIUICKT : yueOHoe |CaHKT- 978-5-507-
nocoOue Jisi By30B IletepOypr: 49194-0,
Jlanb, 2024, 172 |https://e.lanbo
c. ok.com/book/4
14920
JI1.5 |[Mutsxos E. C., MckyccTBeHHBIN MHTE/UIEKT U MalllMHHOE 00yueHue : yueOHoe |CaHkT- 978-5-507-
IImenesa A. T., nocooue 1isi By30B TletepOypr: 51465-6,
Jlagpaus A. 1. Jlans, 2025, 252 |https://e.lanbo
C. ok.com/book/4
50827
6.1.3. Meronnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WsnarensctBo, | KomauyectBo/
roj HasBanue DbC
JI3.1 |Lykanosa H.H., HeiipoHHble ceTH ¥ TeHeTHYEeCKUe ajJrOPUTMBI : METOM. YKa3. K |Ps3anb, 2011, 1
Jmurpuesa T.A. na0. paboram 1,2 32c¢.

6.3 Ilepevyens NpPOrpaMMHOro odecreyeHus 1 HHHOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb JHIIEH3HOHHOTO U CBOOOTHO PACIPOCTPAHSAEMOr0 NMPOrPpaMMHOro odecreyeHusi, B TOM YHCJIe 0TeYeCTBEHHOro

MPOU3BOJCTBA

HauMeHoBaHue

PyCharm Community

Cso6ozanoe 11O

Anaconda3 CB00OIHO pacHpocTpaHsieMoe MPOrpaMMHOE 00€CIIeUeHUE O] JIULICH3UAMU
Wurepnperarop Python Ceobonnoe 10
Python CB00OIHO pacmpocTpaHseMoe MPOrpaMMHOE 00eCTIeYeHUE MO JTHLEH3UAMH
6.3.2 TlepeueHb MHGPOPMANMOHHBIX CPABOYHBIX CHCTEM
6.3.2.1 |Cucrema Koucynprantlliroc http://www.consultant.ru

6.3.2.2

HNudopmarmonHo-npasosoii moprai TAPAHT.PY http://www.garant.ru

6.3.2.3

28.10.20111.)

CnpaBounas npaBoBasi cuctema «Koncynbrantllitocy (moroBop o0 uHpopmaimonHoi momaepxkke Nel342/455-100 ot

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOAYJIA)

KOMIIBIOT€PHBIMH CTONAM
npoekrop BENQ

00pa3oBaTeNbHYIO Cpely:
LIIT: intel i3 3220,
0O3V: 4 Gb,

LIT: intel i5 6500,
0O3V: 8 Gb,

u)

T13Y: 320-500 Gb (15 wr.)

I13V: 500 Gb (1 miT. npenoiaBaTeIbCKHiA)

106a y4eOHO-aIMHUHUCTPATHBHBIH KOPIYC. AYIUTOpUS sl CaMOCTOSATENbHOM paborhl 42 wMecra (+15 mecr 3a

16 TIK ¢ BO3MOXKHOCTBIO MNOAKIIOYCHHUA K CCTU ((HHTepHeT» U 00eCrICUeHHUEM J0CTYyIIa B 3JICKTPOHHYIO I/IH(bOpMaLII/IOHHO-

mpoektop BENQ

00pa3oBaTeNbHYIO CPey:
IIIT: intel i3 3220,
03V: 4 Gb,

IIIT: intel i5 6500,
03V: 8 Gb,

TI3Y: 320-500 Gb (15 wr.)

I13V: 500 Gb (1 mit. npenoiaBaTeIbCKHiA)

106a yueOHO-aIMUHHUCTPATUBHBIN KopIiyc. YueOHas ayIuTopus 1Jis NPOBEJCHNS 3aHATHH JIEKIIMOHHOTO U CEMHUHAPCKOT 0
THNA, TPYIIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIBTAMN, TEKYILIETO KOHTPOJIS M IPOMEXYTOYHOM arTecranuu 42 mecra (+15
MECT 332 KOMIIbIOTEPHBIMH CTOJIAMH)

16 TIK ¢ BO3MOXKHOCTBIO NMOAKIOYCHHUA K CETU ((HHTCpHeT» U 00eCrcYeHHEM J0CTYyIIa B 3JICKTPOHHYIO I/IH(bOpMaLII/IOHHO-




110 y4eOHO-aIMHUHHUCTPATUBHBIA KOPIYC. YueOHas ayAuTOpHs AJIsl IPOBEACHUS 3aHATHH JICKIIMOHHOTO U CEMHUHAPCKOIr0
THIIA, TPYIIIOBBIX ¥ WHIWBHIYaJbHBIX KOHCYIBTAIMHA, TEKYIIETO KOHTPOIS U MpoMexxyTodHoi aTTectamuu 20 mect (+20
MECT 32 KOMITBIOTEPHBIMHU CTOJIAMH)

TIpoexrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTH «MHTEepHET» U 00ecreueHueM JIOCTyNa B 3JICKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEly:

IIIT: Intel i5-12400

0o3VY: 1616

I13V: ssd 512 I'6 (20 1mT. MOHOOJIOK + 11IT. IPEoaBaTEIbCKUH)

206-1 yueOHO-aIMHHHUCTPATHBHBIH KOpITyC. Y4yeOHas ayJUTOPHS IS TPOBEACHHSI 3aHATHIA JICKIIMOHHOI'O U CEMHHAPCKOTO
THIIA, TPYIIOBBIX U UHIAWBUIYaTbHBIX KOHCYIBTAIMH, TEKYILEr0 KOHTPOJIS M IPOMEXKYTOUHOM aTTecTanuu 42 MecT,

1 TIK:

IIIT: Intel i7 6700

O3VY: 816

TI3VY: 120Gb ssd + 500 I'6 (1 mT. nmpenofaBaTeaIbCKuii )

Tenesuzop: PHILIPS U7PEL4606H/60

nokyment-kamepa: AVER Media POB3 (AverVision 330)

nokyMeHT-kamepa: AverVisionF33 POE7D;

206-3 y4eOHO-aMHUHHCTPATUBHBIA KOpHyc. YueOHas ayauTopus JJisi caMOCTOATeNbHOM paborel IIpoekrtop: InFocus
LP640

31 IIK ¢ BO3MOXHOCTBIO MOAKIIOUEHHS K ceT «/HTepHeT» U obecreueHreM JOCTYIIA B IEKTPOHHYIO0 HH(H)OPMAHOHHO-
00pa3oBaTeNbHYIO CPey:

LIT: Intel i7 6700

O3VY:8T16

T13VY: 120Gb ssd + 500 I'6 (31 1mT.)

206-3 y4eOHO-aAMUHHCTPATHUBHBIH KOpITyc. Y4eOHast ayIUTOpus ISl IPOBEICHUS IPAKTUUECKUI 3aHATHH, 1a00paTOPHBIX
pa6or IIpoekrop: InFocus LP640

31 IIK ¢ BO3MOXXHOCTBIO ONKITIOUCHUS K ceTH «MHTepHET» 1 00eCIieueHHeM JIOCTYIIA B IEKTPOHHYIO HH)OPMAIIMOHHO -
00pa3oBaTeNbHYIO CPEy:

LIT: Intel 17 6700

O3Y:816

TI3VY: 120Gb ssd + 500 T'6 (31 wT.)

)

206-4 yyeOHO-aIMUHUCTPATUBHBINH KOPITyC. YueOHas ayAMTOPHsI JJIs1 MPOBEICHHSI TPAKTHYCSCKUI 3aHITH, JTaOOPATOPHBIX
pador 30 IIK c BO3MOXKHOCTBIO MOAKITIOUECHUS K ceTu «HTepHeT» M o0ecreyeHHeM JO0CTyNma B JIEKTPOHHYIO
HH(OPMAIIOHHO-00pa30BaTEILHYIO CPELY:

LIT: Intel 15-12400

O3Y:16T6

T13VY: ssd 512 T'6 (18 . MOHOOGIIOK)

IIIT: Intel i7 6700
03V:8T16
T13V: 120Gb ssd + 500 I'6 (12 mmT.)

206-4 y4eOHO-aMUHUCTPATUBHBIA KOpryc. Yd4eOHas ayAuTOpus JJs CaMOCTOSTEIbHOW paboThl 30 TIK ¢
BO3MOXKHOCTBIO ~ HOAKIIOYCHHst K  cetd  «MHTepHeT» u  oOecreyeHHEeM  [OCTyla B DJICKTPOHHYIO
MH(OPMAIOHHO-00Pa30BaTEIBHYIO CPEAY:

IIIT: Intel i5-12400

O3Y:16T6

T3VY: ssd 512 I'6 (18 wT. MOHOOGITIOK)

LTI: Intel 17 6700
O3VY:8T16
I13V: 120Gb ssd + 500 I'6 (12 1uT.)

110 y4eOHO-aJMHUHUCTPATUBHBINA KOPIYC. YueOHass ayAuTOpUs AJIS IPOBEACHUS 3aHATHH JIGKLIMOHHOTO ¥ CEMHHAPCKOr o
THIA, TPYIIIOBBIX M MHIUBHUIYaJIbHBIX KOHCYJBTAIMH, TEKYIIEr0 KOHTPOJIS U MpoMexyTouHol aTTectauuu 20 mect (+20
MECT 332 KOMIIbIOTEPHBIMH CTOJIAMH)

TIpoexrop: HITACHI CP-X400 3LCD

21 TIK ¢ BO3MOXKHOCTBIO MOJKITIOUEHHS K ceTH «/HTepHeT» U 00ecneyeHreM JOCTyIa B JIEKTPOHHYI HHPOPMAIHOHHO-
00pa3oBaTEeNbHYIO CPEay:

IIIT: Intel 15-12400

O3y:1616

T13VY: ssd 512 I'6 (20 mt. MoHOOIOK + 11T, IIpenogaBaTeabCKuii)




110 yueOHO-aAMUHHMCTPATUBHBIN KopIiyc. Ayautopus misl camocroaresnbHOM paborsl 20 mect (+20 mect 3a
KOMITBIOTEPHBIMH CTOJAMH)

Ipoexrop: HITACHI CP-X400 3LCD

10 21 K ¢ BO3MOKHOCTBIO MOIKIIFOUCHUS K ceTH «VHTepHeT» U 00eCIeYeHneM I0CTyIa B AIEKTPOHHYIO HH(OPMAIMOHHO -
00pa30BaTeNbHYIO Cpely:

IIIT: Intel i5-12400

03VY: 16106

I13V: ssd 512 I'6 (20 1mt. MOHOGJIOK + 11T, IPETOAaBaTEIbCKUH)

8. METOAUWYECKHUE MATEPHWAJIbBI IO JUCITUIIJIMHE (MOY JIIO)

MeTtoandeckoe obecriedeHre TUCUUIUTHHBI TIPUBEICHO B MPUIIOKESHUH K paboyei mporpaMMe TUCHUIUTUHBI (CM. TOKyMeHT "MY
AMO")

Onepatop 340 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

noannCcAHO ®reoy BO "PrPTY", PTPTY, OBeukuH M'eHHaawmi 12.10.26 08:32 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaaummposuy, 3aBeaytowmii kadeapoit BNM

KA®EPbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH M'eHHaaui 12.10.26 08:33 (MSK) MpocTas noanucb
3ABEAYIOLLMM Bnagvmuposuy, 3aBeaytowmin kaceapoi BMM

BbIMYCKAIOLLIEN

KA®E/IPbI




