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1. Ilesan ocBOeHNS TMCUMIIMHBI (MOYJIs1)

Llenpt0o ocBoeHUs IUCHUIUIMHBI (MOayisi) «CHCTEMbl HMCKYCCTBEHHOTO

HHTCIIIICKTa»

ABIIACTCA

dbopmupoBaHue

y oOydJaromuxcs KOMIIETEHIIUH,

00ecneurBaoMX CIOCOOHOCTh K MCHOJB30BAHUIO TEXHOJIOTUH MCKYCCTBEHHOTO
MHTEJIEKTa B IPO(eCCUOHATIBHOM 1eATeTbHOCTH.

2. MecTo AucHUNIMHBI (MOAYJIAA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
BbICIIETr0 00pa3oBaHNs — MPOrpaMMbl DaKajJaBpuaTa

Jucuuminaa (Moysb) « CUCTEMbI HCKYCCTBEHHOTO MHTEJUIEKTa» OTHOCUTCS
K o0s3atenbHOM yacTtu brioka 1 «/[uctummmaer (MOLYIIN)».
JIisi ocBOeHUWs JaHHOW IMUCHUIIIUHBI (MOAYJIS1) HEOOXOIUMBI PE3yJbTaThI

00yueHwusl,

IIOJIY4YCHHBIC B

MIPEIIECTBYIOIINX

JTUCHUIUIMHAX — (MOJIYJISX):

«MHpOopMaLIMOHHBIE TEXHOJIOTUH B IOPUANYECKON IEATETEHOCTI.
[lepedyens mocienyrOUMX AUCHUIUIAH (MOAYJEH) U MPAKTHUK, JUIsI KOTOPBIX

HEOOXOIUMBI

pe3ynbTaThl

oOyueHwusl,

INIOJIYYCHHEIC B JIaHHOﬁ JUCHUITIINHE

(MopyIie): CBsI3b € MOCIEAYIOUIMMU AUCIUIUIMHAMHA OTCYTCTBYET.

3. [lepeuyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS M0 JUCHUIIIHHE
(MoayJI10), COOTHECEHHBIX ¢ YCTAHOBJICHHBIMH B 00pPa30BaTe/IbHOM
nporpamMMe Bbicliero 00pa3oBaHus — MporpaMMe GaKajaBpuara
HHIMKATOPAMH J0CTHKEHUS KOMIIeTeHIIUI

Kox u HaumenoBanue

Koo u
WHJIUKaTOpa [Tnanupyembie pe3ybTaThl 0OYICHHS 110
HanMCHOBaHHEC
NOCTHKEHUS JTUCLUIITUHE (MOJYIIIO)
KOMITCTCHIIH
KOMIIETCHITNH
OIIK-9 Cnocoben HOIIK-9.1. [Tonumaet 3HaeT MpoIecChl, METOIbI IIOUCKA, cOopa,
OHMMATh MPUHIUIIBI paOOTHI XpaHeHus, 00pabOTKH, MPEICTABICHHUS,
MIPUHITATIBI Pa0OTHI COBPEMEHHBIX pacrnpocTpaneHust HHGOpPMAIIHH,
COBPEMEHHBIX WH(pOPMaITMOHHBIX CIOCOOBI OCYIIECTBICHHS TAaKUX
UH()OPMAITMOHHBIX TEXHOJIOT Uit MPOIIECCOB U METOJIOB; COBPEMEHHBIC

TEXHOJIOTHI 1
HUCIIOJIB30BATh UX
JUTS pelieHus 3a/1a4
npodeccrnoHanbHOM
JIEeITEILHOCTU

WHCTPYMEHTAJIbHBIE CPEIbI, IPOrPAMMHO-
TEXHUYECKUE TIaT(HOPMBI 1
IIPOrpaMMHBIE CPEJCTBA, B TOM YHCIIE
OTEYECTBEHHOT'O ITPOU3BOJCTBA,
HCIIOJIb3YEMBIE JUUISl PELLICHHUS 3a7a4 B
FOPUANYECKON IEATENBHOCTH U
MPUHIINIIBI UX pabOThI

HNOIIK-9.2. [Tpumensier
MPUHIUIIBI paOOTHI
COBpPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH I
peleHus 3a1a4
npodeCcCuOHATBHON
JeSTeIbHOCTH

VYMmeer BbIOUpPATh U UCIOIB30BATH
COBpEMEHHbIE HH(POPMALIMOHHO-
KOMMYHMKAIIMOHHBIE TEXHOJIOTUH,
UHCTPYMEHTAJIBHBIE CPENBI, IPOrPAMMHO-
TEXHUYECKHE TIaTPOPMBI U
IIPOrpaMMHBIE CPEICTBA, B TOM YHCIIE
OTE€YECTBEHHOI'O ITPOU3BOJCTBA, JUIS
peuieHus 3a1a4 B IOpUINYECKON




JEATEIIbHOCTH; aHAJIU3UPOBATH
npodeccuoHaNbHBIC 3a/1a49H, BRIOUPATh U
HCMoJIb30BaTh noaxosmue UT-pemenns
NOIIK-9.2. ITpumensier Brnageer HaBbIKaMu pabOTHI C TAHHBIMH,
MIPUHITATIBI pa0OTHI nexamuymu B ocHoBe UT-pemiennii;
COBPEMEHHBIX MPUMEHEHHUS COBPEMEHHBIX
MH(pOPMaITMOHHBIX MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTUI JIJIs TEXHOJIOTHI, HHCTPYMEHTAIbHBIX CPE/I,
pelIeHus 3aaa4d MIPOTrPaMMHO-TEXHUYECKHUX TIIaTHOPM U
npodeccroHanbHOM MPOTrPaMMHBIX CPEACTB, B TOM UUCIIE
JIeSITETLHOCTH. OTEYECTBEHHOT'O TPOU3BOJICTBA, JJISI
peuieHus 3a1a4 B OpUIUYECKON
JIeSITEILHOCTH

4. CTpyKTYypa 1 coepKaHue TUCHUUILTHHBI (MO1YJIf)
4.1. CTpyKTypa TUCHUIUIMHBI (MOJTYJIs)

4.1.1. O0beM AUCHUIUIMHBI (MOAYJIA) M BHUJBI y4eOHOM pPabOTHI MO
OYHOU popmMe OOyUEeHUS:

Cemectp
. Bcero
Bup yueGHol paboThI YACOB Ne s
4acoB

KonTakTHas pabota (Bcero): 34 34
B ToMm yucie:
Jlexiuu (JI) 17 17
[TpakTueckue 3austus (I1p) - -
JlabopaTopnas pabora (J1a0) 17 17
CamocrositenpHas padota ooyuaromuxcs (CP) 38 38
[IpomexyTouHas dopma
aTTecTalus MIPOMEKYTOUHOM (3a) (3a)

aTTeCcTalii

KonuuecTBo yacoB
OO6m1ast TPy10€MKOCTh Yacel 72 72
JTUCHUTUTMHBI (MOTYJISI) 3ayeTHbIE €IUHUALIBI 2 2

4.1.2. O0beM AUCHUILIMHBI (MOAYJA) M BHUJBI y4eOHOM pPabOTHI MO
3a049HOM (popme 0OydeHHS:

Kypc
. Bcero
Bup yueGHol paboThI HACOB e 3
JacoB
KonrtakTtHas pabora (Bcero): 14 14




B ToMm uncie:

Jlexiuu (JI) 8 8
[TpakTueckue 3austus (I1p) - -
JlaGoparopnas paboTa (J1a0) 6 6
CamocrositenpHas padota ooyuaromuxcs (CP) 58 58
[Ipomexyrounas dopma
aTTecTalus MIPOMEKYTOUHOM (3a) (3a)
aTTeCcTaluu
KonuuecTBo yacoB
OO6m1as TPy 10€MKOCTh Yacel 72 72
JTUCHUTUTMHBI (MOTYJIS) 3ayeTHBIE €IUHULIBI 2 2

4.1.3. O0beM AUCHUIUIMHBI (MOAYJISA) H
OYHO-3204HOH (hopMe 00yUEeHUS:

BUJIbI y4eOHOM pPabOTHI MO

Cemectp
. Bcero
Buy yueGHol paboTh 4ACOR Ne 5
4acoB

KonrtakTHas pabora (Bcero): 34 34
B Tom yucie:
Texun (JT) 17 17
[Tpaktnueckue 3ansatus (I1p) - -
JlabopaTopnas pabora (J1a0) 17 17
CamocTosTenbHas padora ooydaromuxcs (CP) 38 38
[Ipomexyrounas dopma
aTTecTaus IPOMEKYTOUHOM (3a) (3a)

aTTEeCTaILluH

KonmuecTBo yacos
OO6m1ast TPy 10€MKOCTh Yacel 72 72
JUCHUIUIUHBI (MOTYJISI) 3aueTHBIE € UHULIBI 2 2

4.2. ConepkaHue TUCIUIUIUHBI (MOIYJIs):

4.2.1. CoxaepxaHue JTUCHUIUIMHBI (MOIYNs) TIO

00yueHus:

o4HOU opme
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Kon KomnuecTBo
KOMITETEHII 4acos,
HH, KOZ | BBIICIACMBIX HA |y
Hamenopamye | WHAHKATOD | KOHTAKTHYO 50
a paborty, Buaer CP | KonTposb
pazzena, TeMbl 4aco
JTOCTUKEHU 1o BUJIaM 5 CP
o y4eOHBIX 3aHATUN
KOMIIETEH
oo | mp | JTac
17011
Tema 1. Beenenne | OIIK-9
B uckyccrBeHHslii | (MOIIK-
WHTEJUIEKT U 9.1, I[Toaroroska
ocHoBHbIE MeTo bl [IOITK-9.2) K YCTHOMY | YCTHBIN
MAIIIMHHOTO 1 1 4 o1pocy, o1mpoc,
oOy4eHus AJis MOJATOTOBKA | JIOKJIA]
paboThI ¢ OoKJIaga
TaOJIUYHBIMU
JAHHBIMH
OIIK-9 ITonroroska
Tema 2. OcHOBHBIE A .
3a/1aH CHCTeM (MOIIK- K YCTHOMY | YCTHBIU
9.1 | - 1 5 ompocy, ompoc,
UCKYCCTBEHHOI'O ’
witentexra  [AOTK-9.2) MOATOTOBKA | JIOKJIAJ
JOKJIa1a
Tena 3 OIIK-9 YCTHBIN
Kiacen (I)I/IK.a}_II/Iﬂ (I/IOHK- [ToaroroBka| ompoc,
Ha IpHMEpe 9.1, K YCTHOMY |T€CTHpOBa
anropurma k- |AOTK-9.2)| 1 1| 5 | ompocy, HHE,
RN MOJATOTOBKA | JTOKJIa
coceneit (KNN) JOKJIaJla | TUIIOBbBIE
3aIaHus
OIIK-9 [Tonroroska
- K YCTHOM .
Tema 4. (MOTIK M Y YCTHBIN
Per 9.1, onpocy,
peccit Tectuposan | O PO%
MeTpuKku OLleHKH MOIIK-9.2) m% TECTUPOBA
perpeccun: MSE, 2 - 2 4 ’ HUE,
BBITIOJIHEHU
MAE, R2 - 10 THTIOBBIX | "ot
kodhpurmeHT sananHii THUIIOBBIE
€TEepMUHALINU 3a/IaHus
ACTED a MOJATOTOBKA A
JOKJIa1a
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Kon KomnuecTBo
KOMIIETEHIT 4acoB,
HH, KOX | BBIICIAEMBIX HA |
0 WHJAKATOp | KOHTAKTHYIO
auMEHOBaHUE BO
a paborty, Buaer CP | KonTposb
pazzena, TeMbl 4aco
JTOCTUKEHU 1o BUJIaM 5 CP
o y4eOHBIX 3aHATUN
KOMIIETEH
oo | mp | JTac
uu
Tema 5. OIIK-9
Knacrepuzanus |(MOIIK- [Togroroska
k-means, k- |91 K YCTHOMY | YCTHBIU
means—++, MOIIK-9.2) ompocy, ompoc,
DBSCAN, 2 - 2 4 | TeCTUPOBAH | TECTUPOBA
arJioMepaTruBHas 10, HUE,
KJIACTEpU3ALIUS MOJATOTOBKA | JTOKJIaJ
MeTpuKHU OLIEHKH JOoKJaza
KJIaCTepU3allun
OIIK-9 ITonroroska
Tema 6. (UOIIK- K YCTHOMY .
YCTHBIN
Asroputmbl, 9.1, OITpOCYy, ompoc
OCHOBaHHBIC Ha BBITIOJTHEHU ’
HOIIK-9.2) 2 - 2 4 JTOKJIaJT
MIPUMEHEHUU 10 TUIIOBBIX
SIIAIOIINX 3aJITaHuN THIOBBIC
P 3aIaHus
JIEPEBHEB. MOATOTOBKA
JOKJIaJ1a
Tema 7. Meton |OIIK-9
OIOPHBIX (MOIIK-
BEKTOPOB. 9.1, [ToaroroBka
[Tpsmas u MOIIK-9.2) K YCTHOMY | YCTHBIA
oOpaTHas 3a/aya. 2 - 2 4 ompocy, ompoc,
Onpenenenue MOATOTOBKA | JIOKJIAJ
OTIOPHBIX JOKJ1a1a
BEKTOPOB.
S iepHbIN TPIOK.
OIIK-9 [ToaroroBka
(UOIIK- K YCTHOMY .
YCTHBIN
9.1 OIIpoCy,
Tema 8 , BBITTOTHEHH | PO%
HaI/IBHBI‘I‘/'I HOIIE-=.2) 10 THTIOBBIX | o POBd
o o 3 - 2 4 o HHE,
OaiiecoBCKUI 3a/IaHuI
JTOKJIaJ
KiaccudukaTop TECTUPOBaH
i TUTIOBBIE
’ 3aaHus
MOATOTOBKA
JOKJIa1a
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Kon KomnuecTBo
KOMIIETEHI] 4acoB,
WM, KOJ | BBIIEIAEMBIX Ha Ko
WHJUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaer CP | KonTposb
pasneina, TeMbl Jaco
JIOCTHIKEHHU 110 BHJIaM 5 CP
o y4eOHBIX 3aHATUN
KOMIIETEHI]
J | IIp | JIab
1501
OIIK-9 IToaroroBka
HOIIK- K YCTHOM .
Tema 9. MeTonasnl ( M y YCTHBIN
. 9.1 omnpocy,
0e3rpaIueHTHON ’ rectunosan | OMPOC
OIITUMU3AIINMU; HOHK'9'2) m% TECTUpPOBA
CIIy4alHbIN IOHUCK, 3 - 2 4 ’ HHE,
. : BBITIOJIHEHU
hill climb, oTxur, JTOKJIa
. IO THIIOBBIX
reHETHYCCKUU . | THIIOBBIE
3aJaHuin
aNrOpUTM 3aaHus
IMOATOTOBKA
JIOKJIaz1a
O06o0maroree
2 3ayer
3aHATHUC
BCEI'O HACOB 17 - 17 | 38

Tema 1. BBeaeHue B HMCKYCCTBEHHBI HWHTEUIEKT U OCHOBHBIE METOIbI
MAIIMHHOTO O0y4YeHus AJisi pabOThI C TAOIUYHBIMU JAHHBIMU.— 6 4.

Jlexun
Kiaccuukanus

1 4.

HNCKYCCTBCHHOI'O

ConepxaHnue:
WHTEJUICKTA.

Poib

[lonsitue wunpopmanuu. Ilonstue wu
uHbOopMaIuu

u

UHGOPMAIIMOHHBIX TEXHOJIOTUH B PAa3BUTHH COBPEMEHHOTO WH(POPMAIMOHHOTO

o01ecrna.

['ocynapcTBenHas

ITOJIMTHKA B

HNudpopmanmonnasi 6e30macHOCTb.
JlaGoparopubie paboThl — 1 4.

UHGOPMaITMOHHON

chepe.

Tewma 2. OcHOBHBIE 33/]Ja4H CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTa.— 7 d.

Jlexkiuu — 1 4. Conmeprkanue: Knaccudukanus, kiactepusaliys, perpeccus.
Tunsl MaIMHHOTO O0YYEHUS

JlaGopartopusbie paboThI —1 4.

Tema 3. Knaccudukanuss Ha nmpumepe anroputma k-Onmmxailimmx coceneit

(KNN) — 7 4.

Jlexkiuu — 1 4. Coneprkanue: OnunoHaNbHO: BBICTpHIN MoMCcK OrKalImx

coceneii. MeTpuku OrleHKH KiaccuuKaIuu: moiaHoTa, TouyHocts, F1, ROC, AUC.
Bamunmanmonnass u  tectoBas  BbeIOOpka. Kpocc-Bammparusa.  PabGota ¢
KaTeropuaJbHbBIMU MPU3HAKAMU.

JlabopatopHbie paboThI — 1 .



Tema 4. Perpeccusa. Metpuku onenku perpeccun: MSE, MAE, R2 —
KOd(PPULIMEHT AeTepMUHALIUU. — 8 Y.
Jlekuun — 2 4. Coxepxkanue: JIuHeHHass perpeccus, IMOJWMHOMUAIbHAS
perpeccusi. IlepeoOydyenue u perymsipusanus, rpedneBas perpeccusi, LASSO,
Elastic Net.

JlaGopatopHbie paboThI — 2 .

Tema 5. Knacrepuzamus k-means, k-means++, DBSCAN, armomeparuBHas
KJIacTepu3anus MeTpuKy OLEHKHU KJIacTepu3aluu — § 4.

Jlekumn — 2 4. Copxepxkanue: Knactepuzauus: MOpoLecC TPYNIHPOBKH
00BEKTOB JTaHHBIX MO cxoAcTBY. Kiactep: rpymnmna oObeKTOB, CXOXKHUX 10 CBOUM
XapakTEepUCTHKaM. MeTpHuka paccTosHus: (QYHKIMSA, HU3MEPSIONas pacCTOSHUE
MEXAy 00bEKTaMU JTaHHbBIX.

JlaGopatopHbie paboThI — 2 .

Tema 6. Anroput™bl, OCHOBaHHbIE HA TPUMEHEHUH PEIIAIOIINX JIEPEBHEB —
8 4.
Jlekuu — 2 4. Copepxkanue: Kputepuu pazOuenus yznoB: llomynspHbie
kputepuu: uHGopmanmonHslii npupoct (Information Gain), kpurepuit [xunu
(Gini impurity), sutponus (Entropy). Metoap! npenoTBpalleHus nepeooyyeHus:
Meronpl: o0pe3ka (pruning), orpaHUYCHHS TJIyOWMHBI JIepeBa, MUHHUMAILHOE
YHUCJIO HAOIIOJEHUN B y3lie. AJITOPUTMBI TTOCTPOEHUS JIepeBbeB pemieHuid: [D3,
C4.5, CART - campie pacnpocTpaHeHHble anropuTmbl. OOpaboTka
IOPOMYIIEHHBIX JaHHBIX: MeTOoapl: yJaleHue HaOMIOCHUH C TPOMYCKAMH,
3allOJIHEHUE MPOITYCKOB CPEJHUM 3HAYEHHMEM, CO3JaHHE OTACIBHOrO y3Jla AJis
MPOIYIICHHBIX JaHHBIX.

JlaGopatopHbie paboThI — 2 .

Tema 7. Meton onopHbIX BeKTOpOB. [Ipsimas u oOpaTHas 3agada. OnpeneseHue
OTNIOPHBIX BEKTOPOB. S I€pHBIN TPIOK — & 4.

Jlekuun — 2 4. Copepkanue: Bpegenne B SVM: Onumcanue OCHOBHBIX
NPUHIMIIOB U uaeu wmerona. IIpeumymectBa SVM: BpiCokas TOYHOCTS,
YCTOMYMBOCTh K TMEPEOOYUYCHHIO, BO3MOXXHOCTH PAOOTHI C BBICOKOPAa3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTH 00pabaThiBaTh HEIWHECWHBIC TPAHUIIBI pa3/ICiICHUS.
Henocratku SVM: CrnoxHOCTh BbIOOpa MapaMeTpoB siApa U PeEryJspU3allvu,
MeJUIeHHOe oOydeHue s Oonbimmx HaOOpoB maHHBIX. [IpsimMas u oOpartHas
3ajaya: [Ipsamass 3agaua SVM: HailTu onTtuManbHyr0 pa3Aesisiollyio
TUIIEPIUIOCKOCTh B MPOCTPAHCTBE IMPU3HAKOB, KOTOpasi MaKCHUMaJlbHO pa3lieiiseT
kjaccel gaHHblx. OOpartHas 3agada SVM: Haiitu QyHkuuio snpa, xotopas
npeoOpa3yeT UCXO/HbIC JaHHBIE B 00Jiee BBICOKOPA3MEpPHOE MPOCTPAHCTBO, TJIE
KJIACChl MOKHO Pa3/IeNuTh JIMHEHHO. OnpeiesieHne onmopHbIX BEKTOpoB: OmnopHbIe
BEKTOpHI: TOUKM MaHHBIX, KOTOpPbIE HAXOMATCS OJMXKE BCEro K pasjaelistoniei
TUTIEPIIJIOCKOCTH.

JlaGopatopHbie paboThI — 2 4.
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Tema 8. HauBHblii OaliecoBckuii kinaccudukarop.— 9 u.

Jlekuun — 3 u. CopepxaHue:

BBenenne B Hausnurbii baliecoBckuit

Knaccudukarop: Onucanve OCHOBHBIX NMPUHIIMIIOB U MU anroputrma. Teopema
barieca: IloHsATHE YCIOBHOM BEpPOSITHOCTH. MeETOAbl OLEHKU pPaclpeaciICHUs

IIPU3HAKOB.
0e3rpaueHTHON

EM-anroputm
ONTUMU3AIUHN:

T€HETUYECKUHN aJITOPUTM.
JlabopaTopHbie paboThI — 2 .

Ha

[puMepe
CIIly4YalHbIN

cMecHu
TTOMCK,

rayccuaH.
hill

climb,

MeTtonabl
OTJKUT,

Tema 9. Metoabl Oe3rpalieHTHON ONTUMHU3ALMU: CIy4aillHbIN MOUCK, hill
climb, oTkuT, TeHETHUECKUH anroputm — 9 4.
Jlexiuu — 3 4. Cogepxanue: Ciaydaitasiii mouck. Hill climbing (moasem B
ropy). Orxur (simulated annealing): MeTol, BIOXHOBJICHHBIA (PU3UUECKUM
IPOLECCOM OTXUra. ['€eHeTHMUeCKUid aJropuTM: BIOXHOBIJIEH 3BOJOLUOHHBIM
npoueccoM. [IpoctpanctBo noucka. Llenesast Gpynkuus. ['11o6anbHbINA ONTUMYM.
Jloxanpnbiii onTUMyM. CilydaliHbIE TOUCKH.
JlabopatopHbie pabOThI — 2 .

4.2.2. ConepxaHue TUCHMUILUIUHBI (MOJYJI) MO 3a04HON (hopMe 00yUeHHUS:

Kon KommuectBo
KOMIIETEHIT 4acoB,
HH, KOTL | BBIJICIAEMBIX HA |
WHJIMKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaer CP | KonTposb
pazzena, TeMbl 4aco
JOCTHKEHU 1o BUAaM s CP
s yueOHBIX 3aHATUI
KOMIIETEHIT
JI | IIp | JIa6
uu
Tema 1. Beenenne | OIIK-9
B uckyccrBeHHslii | (MOIIK-
WHTEJUICKT U 9.1, ITogroroBka
ocHoBHbI€ MeTobI | TOIIK-9.2) K YCTHOMY | YCTHBIU
MaIlMHHOTO 2 1 4 ompocy, ompoc,
oOy4eHHS ISt MOATOTOBKA | JIOKJIaj
paboThI C JoKJIaaa
TaOJIMYHBIMU
JAHHBIMU
OIIK-9 [Toaroroska
Tema 2. OcHOBHBIE A .
(UOIIK- K YCTHOMY | YCTHBII
3a/1a4u CUCTEM
9.1, - - 4 o1pocy, o1mpoc,
UCKYCCTBEHHOI'O
NOIIK-9.2) MOArOTOBKA | JOKJIA[
WHTEJUIeKTa

JOKJIaJga
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Kon KomnuecTBo
KOMITETEHII 4acos,
HH, KOZ | BBIICIACMBIX HA |y
WHIUKATOP | KOHTaKTHYIO
HaumenoBanue BO
a paborty, Buaer CP | KonTposb
pazzena, TeMbl 4aco
JTOCTUKEHU 0 BUJaM s CP
o y4eOHBIX 3aHATUN
KOMIIETEH
oo | mp | JTac
17011
OIIK-9 CTHBIN
Tewma 3. Y
(UOIIK- [TonroroBka| ompoc,
Knaccuduxarus
A IDIMEDE 9.1, K YCTHOMY |T€CTHUPOBa
PHMED NOIIK-9.2)| 2 1 6 ompocy, HUE,
anroputma k-
. MOJATOTOBKA | JTOKJIa
Ommxaiumx OKJaJa | TUIOBBIE
coceneit (kNN) a A
3a/1aHUs
OIIK-9 [Tonroroska
NOIIK- K YCTHOM .
Tema 4. ( M Y YCTHBIN
Perpeccus o1, onpocy; Ompoc
NOIIK-9.2) TECTUPOBAH ’
MeTpuKH OLIEHKH TECTUPOBA
. HI0,
perpeccuun: MSE, 2 2 6 BELIOLEHI HUE,
MAE, R2 — JIOKJIaq
0 TUTIOBBIX
KO3 GUIIUEHT ., | THIIOBBIE
eTepMHUHAIIH SIAHIH 3a/IaHus
s MOJATOTOBKA
JoKJIaaa
Tema 5. OIIK-9
Knacrepuzanus (UOIIK- I[Toaroroska
k-means, k- 9.1, K YCTHOMY | YCTHBIU
means++, NOIIK-9.2) ompocy, ompoc,
DBSCAN, - - 6 | TeCTUPOBAH | TECTHPOBA
arJioMepaTvBHas HI0, HUE,
KJIacTepU3alus MOATOTOBKA | JIOKJIAJl
MeTpuku OLleHKHU JIOKJIaaa
KJIaCTEpU3alUU
OIIK-9 I[Toaroroska
Tema 6. (UOIIK- K YCTHOMY .
YCTHBIN
AJITOPUTMBI, 9.1, o1pocy, OIDOC
ocHoBaHHble Ha |MOIIK-9.2) ¢ | BbIIOMHERH OII()JIa ’
MPUMEHEHUU 10 THIIOBBIX | " A
CLIAIOLINX 3aJaHUN THTOBBIC
P 3a/1aHUs
JI€PEBHEB. MOATOTOBKA

JOKJIajga
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Kon KomnuecTBo
KOMIIETEHI] 4acoB,
WM, KOJ | BBIIEIAEMBIX Ha Ko
WHJUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaer CP | KonTposb
pazzena, TeMbl Jaco
JIOCTHIKEHHU 110 BHJIaM 5 CP
o y4eOHBIX 3aHATUN
KOMIIETEHI]
J | IIp | JIab
1501
Tema 7. Meton, OIIK-9
OIIOPHBIX (UOIIK-
BEKTOPOB. 9.1, I[Toaroroska
[Ipsimas u NOIIK-9.2) K YCTHOMY | YCTHBIN
oOparHas 3aj1aya. - - 8 ompocy, oTpoc,
OmnpeneneHue MMOATOTOBKA | JOKJIAaJ
OTIOPHBIX IOKJIaaa
BEKTOPOB.
S nepHsbIi TPIOK.
OIIK-9 IToaroroBka
(MOIIK- K YCTHOMY .
YCTHBIN
9.1, ompocy, OIIDOC
Tema 8. NOIIK-9.2) BBITTOJIHEHU poc,
. TECTUPOBA
HausHbIi FO THUIOBBIX
N . - - 9 o HHE,
OailieCOBCKUHU 3aJaHuin
JTIOKJIaT
KJIacCU(UKATOP TECTUPOBaH
THIIOBBIC
HI0,
3aJaHusd
IMOATOTOBKA
IOKJIaaa
OIIK-9 IToaroroBka
HNOIIK- K YCTHOM .
Tema 9. MeTobl ( 91 (Z]Hpocy y YCTHBIN
0Oe3rpaIueHTHOU N ’ OIIpocC
pa NOIIK-9.2) TECTUPOBAH poc,
ONTUMM3ALINH: 1O TECTUPOBA
CITy4alHbIA MOUCK, 2 2 9 ’ HHE,
. . BBITIOJTHEHH
hill climb, oTxwur, JTOKJIaq
. IO THIIOBBIX
reHEeTHYECKUH . | THIIOBBIE
3aJaHui
aIrOpUTM 3aJaHusd
IMOATOTOBKA
JIOKJIaaa
BCEI'O HACOB: 8 - 6 58

Tema 1. BBeaeHue B HMCKYCCTBEHHBI HWHTEUIEKT U OCHOBHBIE METO]IbI
MAITUHHOTO OOyYeHMsI 711 paOOThI ¢ TAOTMYHBIMU JaHHBIMHA.— 7 4.

Jlexuun 2 4. Copepxanue: Ilonstue wunpopmauuu. Ilonsitue wu
KJacCU(pUKalus  HUCKYCCTBEHHOro  HMHTe/uiekTa. Ponp  uHbopmanuu U
UH(GOPMAIIMOHHBIX TEXHOJIOTUH B PAa3BUTHH COBPEMEHHOTO WH(POPMAIMOHHOTO
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obmectBa. [ocymapcTBeHHas  moiduTMKa B WHPOPMAIMOHHON  cdepe.
Nudopmarmonnas 6€301macHOCTb.
JlaGopatopHbie paboThl — 1 4.

Tema 2. OCHOBHBIE 33a]]a4l CUCTEM UCKYCCTBEHHOTO HHTEIUIEKTa.— 4 .

Jlekunu — - 4. Cogepkanue: Knaccudukanms, kimactepusaius, perpeccus.
Turer MamHAOTO 00YYEHUS

JlaGopatopHbie pabOThI — Y.

Tema 3. Knaccudukanus Ha mpumepe anroputma k-Onmmxailimx coceneit
(kKNN) -9 4.

Jlexuu — 2 4. Coneprkanue: OnunoHaNbHO: BBICTphI MOMCK OrKalImx
coceneir. MeTpuku oreHKH Kiaccudukanuu: noiaHora, Tounocts, F1, ROC, AUC.
Bamunauvonnas u  TectoBas  BbelOOpka. Kpocc-Bammpanumsa. Pabora ¢
KaTeropruaJbHbIMU NIPU3HAKAMH.

JlaGopatopHbie paboThl — 1 4.

Tema 4. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 -
ko3 uimenT nerepmunanuu. — 10 4.
Jlekuun — 2 4. Copepxanue: JIuHelHass perpeccusi, MNOJUHOMHUAIIbHAS
perpeccus. IlepeoOyuenue u perynspusanus, rpedbneBas perpeccusi, LASSO,
Elastic Net.

JlaGopatopHbie pabOThI — 2 .

Tema 5. Knacrepuzamus k-means, k-means++, DBSCAN, armomeparuBHas
KJIacTepu3anus MeTpuKy OLEHKHU KJlacTepu3aluu — 6 u.

Jlekun — - 4. Conepxkanue: Kiactepuszanus: mporecc TIpyNIUPOBKH
00BEKTOB JaHHBIX MO cx0jCTBY. KiacTtep: rpymnmna oObEKTOB, CXOKHUX IO CBOUM
XapakTepucTukaMm. MeTpuKa pacCTOsHMS: (DYHKIHS, HU3MEpSIoIIas pacCTOSHUE
MEXy OObEeKTaMU JJaHHBIX.

JlaGopatopHbie pabOTHI — - 4.

Tema 6. Anroput™bl, OCHOBaHHbIE HA TPUMEHEHUH PEIIAIOIINX JIEPEBbEB —
6 u.

Jlexun — - 4. Coxepxkanue: Kpurepun pasOuenust yszios: Ilomynspusie
Kkputepuu: uHpopmannoHubld npupoct (Information Gain), kputepuit xunu
(Gini impurity), sutponus (Entropy). Metoas! npenoTBpalleHus nepeooyyeHus:
Meronpl: 0o0pe3ka (pruning), orpaHWYCHHS TJIyOMHBI JIepeBa, MUHHUMAIILHOE
YHUCJIO HAOIIOJEHUN B y3Jie. AJIITOPUTMBI TTOCTPOEHUS JIepeBbeB pemienuii: D3,
C4.5, CART - campie pacnpocTpaHeHHble anroputmbl. OOpaboTka
MPOMYIIEHHBIX JTaHHBIX: METOJBl: yJaJeHWe HaOMIOJACHUNA C TMPOMYCKaMH,
3aMOJIHEHNE TPOITYCKOB CPETHUM 3HAYCHHEM, CO3JaHHe OTACIBHOTO y3Ja MJis
MPOIYIIEHHBIX JAHHBIX.

JlaGopatopHbie pabOTHI — -4.
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Tema 7. Merox omopHbix BekTopoB. Ilpsimas u oOpatHas 3amauya.
OrnpeneneHre ONMOPHBIX BEKTOPOB. S aepHbIN TPIOK — § 4.

Jlekuun — - 4. Copepxanue: Benmenne B SVM: OnucaHue OCHOBHBIX
NPUHIMIIOB Hu uaeu wmerona. IlpeumymectBa SVM: Bbicokass TOYHOCTS,
YCTOMYMBOCTh K TMEPEOOYyUYEHHUI0, BO3ZMOXKHOCTh PaOOTHI C BBICOKOPa3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTHL 00pabaThiBaTh HEJIWHEWHBIC TpaHUIIBl pa3JieleHUs.
Henocratku SVM: CrnoxHoCTh BbIOOpa MapaMeTpoB siApa U peryispu3aluu,
MeAJIeHHOEe OO0yueHue aisg Oosbliux HaOOpoB HaHHBIX. llpsmas u oOparHas
3agava: Ilpamas 3agaua SVM: Hailtu onTtuManbHyr0 — pas3aesisiollyio
TUIIEPIUIOCKOCTh B MPOCTPAHCTBE IMPHU3HAKOB, KOTOpPas MAaKCHUMAaJbHO pa3leisieT
kimaccel gaHHblXx. OOpartHas 3amada SVM: Haiitu Qyskimmio smpa, xoTopas
mpeoOpa3yeT MCXOAHBIC JaHHBIE B 00Jie€ BBHICOKOPA3MEPHOE IPOCTPAHCTBO, TJIC
KJIACChI MOKHO pa3ieiuTh JUHEWHO. OnpeiesieHue ONopHbIX BEKTOPOB: ONopHbIE
BEKTOpHl: TOUKM MaHHBIX, KOTOpPbIE HAXOMATCS OJMXKE BCEro K pasjaelisroniei
TUTIEPIITIOCKOCTH.

JlaGopatopHbie pabOTHI — - 4.

Tema 8. HauBHnblii OaliecoBckuii kinaccudukatop — 9 u.

Jlekuum — - 4. Copepxanue: Bpenenue B HaubHbiil baiiecoBckuii
Knaccudukarop: Onucanve OCHOBHBIX NMPUHIMIIOB U MU anroputrma. Teopema
banieca: IlonsTe yCIIOBHOM BEpOATHOCTA. METOABI OLEHKM paCIpEeIeIICHUs
npu3HakoB. EM-amroputmM  Ha  mpuMmepe  cMecH  rayccuad.  Mertoasl
0e3rpaJueHTHON ONTUMHU3AIMKU: CIydaHslid  mouck, hill climb, oTxur,
T€HETUYECKUI aJITOPUTM.

JlaGopatopHbie pabOThI — -4.

Tema 9. Metoasl 0e3rpagueHTHOM ONTHMM3ALMM: CIIydalHbIH mouck, hill
climb, oTxur, reHeTHYeCKUi anroput™ — 13 4.

Jlextmu — 2 4. Coaeprkanue: Ciyvainbiit nouck. Hill climbing (moasem B
ropy). Orxur (simulated annealing): MeTol, BJIOXHOBJICHHBIA (PU3MUECKUM
IPOLIECCOM OTXKHUra. ['eHeTHUeCKHil anropuTM: BIOXHOBJIEH 3BOIIOLUOHHBIM
npoueccoM. [IpoctpanctBo noucka. Llenesast pynkuus. ['1106anbHbINA ONTUMYM.
Jloxanpnbiii onTUMyM. CilydaliHbIE ITOUCKH.

JlabopaTopHbie paboThI — 2 .

4.2.3. Conepxanve TUCIUILIMHBI (MOIYJISI) 1O OYHO-3a09HOU (hopme
oOy4eHwus:
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Kon KomnuecTBo
KOMITETEHII 4acos,
HH, KOZ | BBIICIACMBIX HA |y
Hamenopamye | WHAHKATOD | KOHTAKTHYO 50
a paborty, Buaer CP | KonTposb
pazzena, TeMbl 4aco
JTOCTUKEHU 1o BUJIaM 5 CP
o y4eOHBIX 3aHATUN
KOMIIETEH
oo | mp | JTac
17011
Tema 1. Beenenne | OIIK-9
B uckyccrBeHHslii | (MOIIK-
WHTEJUIEKT U 9.1, I[Toaroroska
ocHoBHbIE MeTo bl [IOITK-9.2) K YCTHOMY | YCTHBIN
MAIIIMHHOTO 1 1 4 o1pocy, o1mpoc,
oOy4eHus AJis MOJATOTOBKA | JIOKJIA]
paboThI ¢ OoKJIaga
TaOJIUYHBIMU
JAHHBIMH
OIIK-9 ITonroroska
Tema 2. OcHOBHBIE A .
3a/1aH CHCTeM (MOIIK- K YCTHOMY | YCTHBIU
9.1 | - 1 5 ompocy, ompoc,
UCKYCCTBEHHOI'O ’
witentexra  [AOTK-9.2) MOATOTOBKA | JIOKJIAJ
JOKJIa1a
Tena 3 OIIK-9 YCTHBIN
Kiacen (I)I/IK.a}_II/Iﬂ (I/IOHK- [ToaroroBka| ompoc,
Ha IpHMEpe 9.1, K YCTHOMY |T€CTHpOBa
anropurma k- |AOTK-9.2)| 1 1| 5 | ompocy, HHE,
RN MOJATOTOBKA | JTOKJIa
coceneit (KNN) JOKJIaJla | TUIIOBbBIE
3aIaHus
OIIK-9 [Tonroroska
- K YCTHOM .
Tema 4. (MOTIK M Y YCTHBIN
Per 9.1, onpocy,
peccit Tectuposan | O PO%
MeTpuKku OLleHKH MOIIK-9.2) m% TECTUPOBA
perpeccun: MSE, 2 - 2 4 ’ HUE,
BBITIOJIHEHU
MAE, R2 - 10 THTIOBBIX | "ot
kodhpurmeHT sananHii THUIIOBBIE
€TEepMUHALINU 3a/IaHus
ACTED a MOJATOTOBKA A
JOKJIa1a
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Kon KomnuecTBo
KOMIIETEHIT 4acoB,
HH, KOX | BBIICIAEMBIX HA |
0 WHJAKATOp | KOHTAKTHYIO
auMEHOBaHUE BO
a paborty, Buaer CP | KonTposb
pazzena, TeMbl 4aco
JTOCTUKEHU 1o BUJIaM 5 CP
o y4eOHBIX 3aHATUN
KOMIIETEH
oo | mp | JTac
uu
Tema 5. OIIK-9
Knacrepuzanus |(MOIIK- [Togroroska
k-means, k- |91 K YCTHOMY | YCTHBIU
means—++, MOIIK-9.2) ompocy, ompoc,
DBSCAN, 2 - 2 4 | TeCTUPOBAH | TECTUPOBA
arJioMepaTruBHas 10, HUE,
KJIACTEpU3ALIUS MOJATOTOBKA | JTOKJIaJ
MeTpuKHU OLIEHKH JOoKJaza
KJIaCTepU3allun
OIIK-9 ITonroroska
Tema 6. (UOIIK- K YCTHOMY .
YCTHBIN
Asroputmbl, 9.1, OITpOCYy, ompoc
OCHOBaHHBIC Ha BBITIOJTHEHU ’
HOIIK-9.2) 2 - 2 4 JTOKJIaJT
MIPUMEHEHUU 10 TUIIOBBIX
SIIAIOIINX 3aJITaHuN THIOBBIC
P 3aIaHus
JIEPEBHEB. MOATOTOBKA
JOKJIaJ1a
Tema 7. Meton |OIIK-9
OIOPHBIX (MOIIK-
BEKTOPOB. 9.1, [ToaroroBka
[Tpsmas u MOIIK-9.2) K YCTHOMY | YCTHBIA
oOpaTHas 3a/aya. 2 - 2 4 ompocy, ompoc,
Onpenenenue MOATOTOBKA | JIOKJIAJ
OTIOPHBIX JOKJ1a1a
BEKTOPOB.
S iepHbIN TPIOK.
OIIK-9 [ToaroroBka
(UOIIK- K YCTHOMY .
YCTHBIN
9.1 OIIpoCy,
Tema 8 , BBITTOTHEHH | PO%
HaI/IBHBI‘I‘/'I HOIIE-=.2) 10 THTIOBBIX | o POBd
o o 3 - 2 4 o HHE,
OaiiecoBCKUI 3a/IaHuI
JTOKJIaJ
KiaccudukaTop TECTUPOBaH
i TUTIOBBIE
’ 3aaHus
MOATOTOBKA
JOKJIa1a
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Kon KomnuecTBo
KOMIIETEHI] 4acoB,
WM, KOJ | BBIIEIAEMBIX Ha Ko
WHJUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaer CP | KonTposb
pasneina, TeMbl Jaco
JIOCTHIKEHHU 110 BHJIaM 5 CP
o y4eOHBIX 3aHATUN
KOMIIETEHI]
J | IIp | JIab
1501
OIIK-9 IToaroroBka
HOIIK- K YCTHOM .
Tema 9. MeTonasnl ( M y YCTHBIN
. 9.1 omnpocy,
0e3rpaIueHTHON ’ rectunosan | OMPOC
OIITUMU3AIINMU; HOHK'9'2) m% TECTUpPOBA
CIIy4alHbIN IOHUCK, 3 - 2 4 ’ HHE,
. : BBITIOJIHEHU
hill climb, oTxur, JTOKJIa
. IO THIIOBBIX
reHETHYCCKUU . | THIIOBBIE
3aJaHun
aNrOpUTM 3aaHus
IMOATOTOBKA
JIOKJIaz1a
O06o0maroree
2 3ayer
3aHATHUC
BCEI'O HACOB 17 - 17 | 38

Tema 1. BBeaeHue B HMCKYCCTBEHHBI HWHTEUIEKT U OCHOBHBIE METOIbI
MAITUHHOTO OOy4YeHMsI 711 PaOOTHI ¢ TAOIMYHBIMU JaHHBIMH.— 6 4.

Jlexun
Kiaccuukanus

1 4.

HNCKYCCTBCHHOI'O

ConepxaHnue:
WHTEJUICKTA.

Ponb

[lonsitue wunpopmanuu. Ilonstue wu
uHbOopMaIuu

u

UHGOPMAIIMOHHBIX TEXHOJIOTUH B PAa3BUTHH COBPEMEHHOTO WH(POPMAIMOHHOTO

o01ecrna.

['ocynapcTBenHas

ITOJIMTHKA B

HNudpopmanmonnasi 6e30macHOCTb.
JlaGoparopHbie paboThl — 1 4.

UHGOPMaITMOHHON

chepe.

Tewma 2. OcHOBHBIE 33/]Ja4H CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTa.— 7 d.

Jlexkiuu — 1 4. Conmeprkanue: Knaccudukanus, kiactepusaliys, perpeccus.
Tunsl MaIMHHOTO O0YYEHUS

JlaGopatopHsbie paboThI —1 4.

Tema 3. Knaccudukanuss Ha nmpumepe anroputma k-Onmmxailimmx coceneit

(KNN) — 7 4.

Jlekiuu — 1 4. Coneprkanue: OnunoHaNbHO: BBICTPBI MOMCK OirKalIImx

coceneir. MeTpuku OreHKH Kiaccudukanuu: noiaHora, Tounocts, F1, ROC, AUC.
Bamunanmonnass wu  TectoBas  BeIOOpKa. Kpocc-Banmparnusa.  PabGota ¢
KaTerOpUabHBIMU TIPU3HAKAMH.

JlaGopatopHbie paboThl — 1 4.
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Tema 4. Perpeccusa. Metpuku onenku perpeccun: MSE, MAE, R2 —
KOd(PPULIMEHT AeTepMUHALIUU. — 8 Y.
Jlekuun — 2 4. Coxepxkanue: JIuHeHHass perpeccus, IMOJWMHOMUAIbHAS
perpeccusi. IlepeoOydyenue u perymsipusanus, rpedneBas perpeccusi, LASSO,
Elastic Net.

JlaGopatopHbie paboThI — 2 .

Tema 5. Knacrepuzamus k-means, k-means++, DBSCAN, armomeparuBHas
KJIacTepu3anus MeTpuKy OLEHKHU KJIacTepu3aluu — § 4.

Jlekumn — 2 4. Copxepxkanue: Knactepuzauus: MOpoLecC TPYNIHPOBKH
00BEKTOB JTaHHBIX MO cxoAcTBY. Kiactep: rpymnmna oObeKTOB, CXOXKUX 10 CBOUM
XapakTEepUCTHKaM. MeTpuka paccTosHus: (QYHKIMSA, HU3MEPSIONas pacCTOSHUE
MEXAy 00bEKTaMU JaHHbBIX.

JlaGopatopHbie paboThI — 2 .

Tema 6. Anroput™bl, OCHOBaHHbIE HA TPUMEHEHUH PEIIAIOIINX JIEPEBHEB —
8 4.
Jlekuu — 2 4. Copepxkanue: Kputepuu pazOuenusi yznoB: llomynspHbie
kputepuu: uHopmanmonHslii npupoct (Information Gain), kpurepuit [xunu
(Gini impurity), sutponus (Entropy). Metoas! npenoTBpalleHus nepeooyyeHus:
Meronpl: o0pe3ka (pruning), orpaHUYCHHS TJIyOMHBI JIepeBa, MHUHHUMAILHOE
YHUCJIO HAOMIOJEHUN B y3lie. AJITOPUTMBI TTOCTPOEHUS JIepeBbeB pemieHuid: [D3,
C4.5, CART - campie pacnpocTpaHeHHble anropuTmbl. OOpaboTka
IOPOMYIIEHHBIX JaHHBIX: MeTOoJpl: yJaleHue HaOMIoCHUH C TPOMYCKaMH,
3all0JIHEHUE TMPOITYCKOB CPEJHUM 3HAYEHHMEM, CO3JaHHE OTAEIBHOrO y3Ja AJis
MPOIYIICHHBIX JaHHBIX.

JlaGopatopHbie paboThI — 2 .

Tema 7. Meton onopHbIX BeKTOpOB. [Ipsimas u oOpaTHas 3agada. OnpeneseHue
OTNIOPHBIX BEKTOPOB. S I€pHBIN TPIOK — & 4.

Jlekuun — 2 4. Copepkanue: Bpegenne B SVM: Onumcanue OCHOBHBIX
NPUHIMIIOB U uaeu wmerona. IIpeumymectBa SVM: BpiCokas TOYHOCTS,
YCTOMYMBOCTh K TMEPEOOYYCHHIO, BO3MOXXHOCTh PAOOTHI C BBICOKOPa3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTH 00pabaThiBaTh HEIWHEWHBIC TPAHUIIBI Ppa3/IeiICHUS.
Henocrarku SVM: CrnoxHOCTh BbIOOpa MapaMeTpoB siApa U PETyJspU3alliu,
MeJUIeHHOe oOydeHue s Oonbimmx HaOOpoB maHHBIX. [IpsimMas m oOpartHas
3ajaya: [Ipssimass 3amaua SVM: HailTu oNTUMaIbHYIO pa3AelioUlyi0
TUIIEPIJIOCKOCTh B MPOCTPAHCTBE IMPU3HAKOB, KOTOpasi MakKCHUMaJlbHO pa3leiiseT
Kjacchl gaHHbIXx. OOpatHas 3agaua SVM: Haiitu QyHkuuio supa, xoTtopas
npeodpa3yeT UCXOAHBIC JaHHBIE B 00Jiee BBICOKOPa3MEPHOE MPOCTPAHCTBO, TJIE
KJIACChl MOKHO Pa3/IeNIuTh JIMHEHHO. OnpeeseHrne ornopHbIX BEKTOpoB: OmnopHbIe
BEKTOpPHI: TOUKM JaHHBIX, KOTOPbIE HAXOMAATCS OJMKE BCEro K pasjaeiistoiiein
TUTIEPILTIOCKOCTH.

JlabopatopHbie pabOThI — 2 .
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Tema 8. HauBHblii OaliecoBckuii kinaccudukarop.— 9 u.

Jlekuunu — 3 4. Copepxkanue: Bpenenue B HauBHblii baliecoBckuit
Knaccudukarop: Onucanve OCHOBHBIX NMPUHIIMIIOB U MU anroputrma. Teopema
banieca: IloHsATHE YCIOBHOM BEPOSITHOCTH. MeETOAbBl OLEHKU PpPaclpeaciICHUs
npu3zHakoB. EM-ajqroputM Ha  OpuMepe CMeCM  rayccuaH.  Merojbl
Oe3rpaMeHTHON  ONTUMHU3AIMU: choydaiiHelii  mouck, hill climb, omxur,
TE€HETUYECKUI aJITOPUTM.

JlaGopatopHbie pabOThI — 2 .

Tema 9. Metoabl Oe3rpalieHTHON ONTUMHU3ALMU: CIy4aillHbIN MOUCK, hill
climb, oTkuT, TeHETHUECKUH anroputm — 9 4.

Jlexiuu — 3 4. Cogepxanue: Ciaydaitasiii mouck. Hill climbing (moasem B
ropy). Orxur (simulated annealing): MeTol, BIOXHOBJICHHBIA (PU3UUECKUM
IPOLECCOM OTXUra. ['€eHEeTHMUeCKUid aJrOpuTM: BIOXHOBIJIEH 3BOJIOLHUOHHBIM
npoueccoM. [IpoctpanctBo noucka. Llenesast pynkuus. ['11o6anbHbINA ONTUMYM.
Jloxanpnbiii onTUMyM. CilydaliHbIE TOUCKH.

JlabopatopHbie pabOThI — 2 .

5. OueHo4YHbIe MaTePHAJIbI JUCUUIJIMHBI (MOYJIs1)
OueHouHble  MaTepualibl  JJIi  TMPOBEICHUS  TEKYIIEro  KOHTPOJs
YCIIEBAEMOCTH M TMPOMEXKYTOYHOM aTTeCTallMi 10 JUCHHUIUIMHE (MOMYJIIO)
MIPEICTaBIICHBI B BUJIE (hOHA OIEHOYHBIX CPEJICTB MO AUCIUILINHE (MOIYIIIO).

6. MeToanuyeckue MaTepuaJibl JJ1s1 OCBOCHUS TUCUUIIIIMHBI (MOXYJISA)

Mertoauueckue Marepuanbl IS OCBOCHMS  JUCHUIUIUHBL  (MOMIYJIS)
MpeCTaBJICHbI B BUAEC Y4€OHO-METOANYECKOT0 KOMITJIEKCA AUCITUTIIIMHBI (MOIYJIs).

7. IlepevyeHb yueOHbIX U3AAHUI, HEOOXOAMMBIX /151 OCBOCHUS M CIIUTIUHbI
(MoayJin)

Hcnonp3yerc
s IIpU
U3y4YECHUHU Pexxum nocrymna
paszenos
(Tem)

Ne bubnuorpaduueckoe onvcanue
n/n y4eOHOT0 U3JIaHUs

Boponos, M. B. Cucremsl
MCKYCCTBEHHOI'O WHTEJUIEKTA :
y4eOHUK W TIPAKTHUKyM [JIsi BY30B /
1 M. B. BopoHos, B. . ITumenos,| Temsl 1-9
N. A. HeGaeB. — 2-e¢ u3n., nepepad.
n gomn. — Mocksa: U3narenscTBO
Opaiit, 2025. — 268 ¢. — (Bbiciiee

https://urait.ru/bcode/558
865



https://urait.ru/bcode/558865
https://urait.ru/bcode/558865
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obpazoBanue). — ISBN 978-5-534-
17032-0. — TekcT : 37AeKTPOHHBIHN //

O6pazoBatenbHas matdopma
Opaiit [caliT]. — URL:
https://urait.ru/bcode/567794

beccmepTHbIn, H. A.
HNHTennexTyanbHbIe CUCTEMBHI :

y4eOHUK W TPAKTUKYM JJisi BY30B /
U. A. beccmepTHbiid,

A. b. Hyrymanosa,

A. B. IInatoHoB. — 2-¢  wu3n. —
MockBa : MzparensctBo  IOpaiir,
2025. — 250 ¢c. — (Briciiee
o0pa3oBaHue).

Temsr 1-9

https://urait.ru/bcode/558
664

CraHkeBuy, JI. A.
WHTeIeKTyalbHbBIE  CHCTEMBI W
TEXHOJIOTHH : YYCOHUK U MPAKTHKYM
s By3oB / JI. A. CraHkeBud. — 2-¢
u3a., nepepad. u mom. — Mockga :
M3natrenbctBo  FOpaitt, 2025. —
478 c. — (Bricmiee oO6pazoBanme).

Temsr 1-9

https://urait.ru/bcode/560
754

HoBukos, ®.A. CuHMBOJINYECKUU
MCKYCCTBEHHBIN WHTEIIJICKT:
MaTEeMaTHUYECKHE OCHOBBI
NpeACTaBJICHUs] 3HAHUMW . Yy4eOHHK
TSt By3oB/  ®. A. HoBukoB. —
MockBa : WMzparensctBo  IOpaiir,
2025. — 278 ¢c. — (Briciiee
oOpasoBaHue).

Tema 1-9

https://urait.ru/bcode/561
410

HNBanoB, B. M. HWuremnekryanbHbIe
CUCTEMBI : y4yeOHOe mocoOue s
By30B / B. M. VIBaHOB ; moJ Hay4HOI
penakuuein A. H. Cecekuna. —
Mocksa : M3parensctBo  IOpaiir,
2025. — 88 c.— (Briciiee
o0pa3oBaHue).

Temsr 1-5

https://urait.ru/bcode/558
865

I'ymepoBa, I'. . DJIEKTPOHHOE
NPaBUTENbCTBO :  YYEOHUK s
BY30B / I'. Y. T'ymeposna,
O. . [MaitmueBa. —  7-¢ 31,
nepepab. u  gom.—  Mocksa :
M3narenbctBo  FOpaitt, 2025. —
289 ¢. — (Bricmiee obpa3oBaHue). —
ISBN 978-5-534-20865-8. — Tekcr :
aneKTpoHHBIH //  OO6pa3oBarenbHas

Temsl 5-9

https://urait.ru/bcode/558
889



https://urait.ru/bcode/567794
https://urait.ru/bcode/558664
https://urait.ru/bcode/558664
https://urait.ru/bcode/560754
https://urait.ru/bcode/560754
https://urait.ru/bcode/561410
https://urait.ru/bcode/561410
https://urait.ru/bcode/558865
https://urait.ru/bcode/558865
https://urait.ru/bcode/558889
https://urait.ru/bcode/558889
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miathopma FOpait [caiiT].

PabOuesckuii, A. H. CuHTeTnueckue
JAHHbIE M Pa3BUTHE HEUPOCETEBBIX
TEXHOJIOTUM : Y4eOHUK JUIsI BY30B /
A. H. PaGueBckuii. — Mockaa :
M3narenbctBo  FOpaitt, 2025. —
187 c. — (Bwicmiee oOpazoBanme).

Temsr 1-9

https://urait.ru/bcode/568
661

MatBeeB, M. I'. Moaenu u MeTOIbI
HCKYCCTBEHHOTO WHTEIJUICKTA.
[IpumeHeHne B SKOHOMHUKE : y4eOHOe
nmocooune / M. I'. MarseeB, A. C.
CsupunoB, H. A. AueiiHukoBa. -
MockBa : DuUHAHCHI M CTAaTHUCTHKA,
2023. - 448 c. - ISBN 978-5-00184-
101-2.

1-12

https://znanium.ru/catalog

/product/2124314



https://urait.ru/bcode/568661
https://urait.ru/bcode/568661
https://znanium.ru/catalog/product/2124314
https://znanium.ru/catalog/product/2124314
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8. IlepeyeHb 3/1eKTPOHHBIX 00pa30BaTeIbHBIX PeCypCcOB, COBPeMEHHbIX
npogeccHOHAIBHBIX 023 TAHHBIX U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,

HE00XO0AUMBIX /IJIsl OCBOCHMSI TUCIHUIIMHBI (MOIYJIs1)

8.1. DnekTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI:

Ne
i HanmeHnoBanue I'unepccerbuika
. Munuctepcrso HAYKH H BBICILICTO https://www.minobrnauki.gov.ru/
obpazoBanus Poccuiickoit @eneparyn
2 DenepanbHas cayx0a 1Mo HaA30py B cdepe http://obrnadzor.gov.ru/ru/
00pa3oBaHMsI M HAYKH
3 ®denepanbHblil optan «Poccuiickoe http:/ eduru/.
o0pa3oBaHUe)
4 Wndopmannonnas cucrema «EquHoe oKHO http://window.edu.ru/
JIOCTyTIa K 00pa30BaTebHBIM Pecypcam
> Enpnast komiexuus ua(posbix http://school-collection.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
6 denepanbHbIi HEHTP HHHOPMALIMOHHO- http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
7. DNEeKTPOHHO-OMOIMOTEYHAs CHCTeMa .
. https://znanium.ru/
«Znaniumy:
8. | DnekrponHas OubmnoreuyHas cuctema KOpait https://biblio-online.ru/

8.2. CoBpemeHnHbIe IpodeccroHalibHbIe 0a3bl JaHHBIX U MH()OPMAIIMOHHbBIC

CIIPpaBOYHBLIC CUCTEMBI:

Ne
wn HaumenoBanue ['unepccebuika (Mpu HATUYHH)
1 OduimanbHblii HHTEPHET MOPTA IPABOBOI http://pravo.gov.ru/index.html
nHpopMaIuu
) 9H6KTpOHHO-6I/I6J'II./IOTe‘IHa$I cucremMa hittps.//znanium.ru/
«Znaniumy:
3 OnexkTpoHHas 6ubimoredHas cucrema FOpaiir https://biblio-online.ru/
4 Oduunanbueii calit MuHHuCTEpCTBa https://mMBI.pd/
BHYTpeHHUX Jien Poccuiickoit denepanuu
5 Odunmanpheii caiit Koncruryimonsoro Cyaa http://www.ksrf.ru/
Poccuiickoit @enepanuu
6 Odunmanehsiii caiit Bepxosroro Cyna http://www.supcourt.ru
Poccuiickoit @enepanuu
7 Odurnmanpheii caiiT CyaeOHOro http://www.cdep.ru
Jnenapramenta npu BepxosnoMm Cyne PO
3 CnpaBodHasi mpaBoBasi CUCTEMa https://www.consultant.ru/edu/
«KoncynprantlLmrocy»
CupaBounas npaBoBas cucrema «I’APAHT- https://study.garant.ru/
9 OO0pazoBanue»



https://www.minobrnauki.gov.ru/
http://obrnadzor.gov.ru/ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://znanium.ru/
https://biblio-online.ru/
http://pravo.gov.ru/index.html
https://znanium.ru/
https://biblio-online.ru/
https://%D0%BC%D0%B2%D0%B4.%D1%80%D1%84/
http://www.ksrf.ru/
http://www.supcourt.ru/
http://www.cdep.ru/
https://www.consultant.ru/edu/
https://study.garant.ru/
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9. MaTepuaibHO-TeXHHYECKOe o0ecrevyeHne JUCIUILIUHBI (MOTYJIs1)

[lepeuenn CocTraB KOMIUIEKTA JINLIEH3UOHHOTO U
Ne HaumenoBanwme o0opynoBaHus U CBOOOHO PACIPOCTPAHIEMOTO
n/m MOMEIIEHUS TEXHUYECKHUX MPOrpaMMHOT0 OOecrieueHus, B TOM YHCIIe
CPEICTB O0yUeHUs OTEUYECTBEHHOT'O MTPOU3BOJICTBA
1. 1C:Ilpennpustue 8 -
CyOnuiieH3uOHHBIN JOTOBOP OT
02.07.2020 Ne FOC-2020-00731;
2. CipaBO4HO-IIPaBOBasi CUCTEMA
244 "KoncynbrantlLttoc" - JloroBop Ne 96-
2023 /RDD ot 17.05.23
VYueOHast ayuTOpHs IS
pOBe/IeHNS YIeOHbIX 3. CripaBOYHO-IIpaBOBas CUCTEMaA
p b "Tapant" - Jorosop Ne CK 60301 /01/24
3aHITHIA
Macrenckas ot 30.11.23;
ocHa I; HHa}I, 4. Microsoft Office - CyOnuieH3nOHHBII
000 H;BaHI/IeM Pabouee mecto Aorosop ot 12.01.2017 Ne
TC)?IZI/?‘ICCKI/IMI/I, npenojasaTens B _O_123015- 2017. JTunensus
CDELCTEAMU OGVICHIS I p (cion OfficeStd 2016 RUS OLP NL Acdmc;
peA i o 5. AatuBupyc Dr.Web Desktop Security
MaTrepuatamu CTyJ); MeOeIb . .
AyTopus s R — Suite - JInnensnonubiit goroBop Ne 080-
Y . ’ S00258L o npenocTaBieHUH IIpaB HA
MIPOBEJICHUS 3aHATUI J0CKa
1 ) HCIIOJIb30BaHue nporpamm st 9BM ot 18
CEMHHAPCKOTO THIIA YUEHUYECKas; ]
Kabuner mj1g KypcoBoro IIEpPCOHAILHBIC mioyt 2025t
A P P 6. LibreOffice - CBoOomHO
MPOEKTUPOBAHUS KOMITBIOTEPBI C
pacnpocTpaHseMoe MPOrpaMMHOE
(BBITIOJIHEHUE KYPCOBBIX | MOJIKIIOYECHHEM K
o0OecrieueHue;
pabor) cetu MHTEepHET .
7. 7-Zip - CBOOOIHO pacTpoCTpaHsIEeMOe
Aynuropus s
porpaMMHOE o0ecrieueHne
TEKYIIIETO KOHTPOJIS U
. OTEUYECTBEHHOT'O MTPOU3BO/ICTBA.
IPOMEKYTOUHOM
8. DneKkTpoHHO-O0MOIMOoTeYHas! CUCTEMA
aTTecTaluu N .
TaGoparopus «IOpaitt»: JInuuen3nonusiii 1orosop Ne
TeXHIHECKIX CDELCTE 7297 ot 04.07.2025 (moamucka
o6 eHI/ISII) A 01.09.2025-31.08.2028)
yi 9. DNEKTPOHHO-OMOINOTEYHAs CHCTEMa
«3HaHuyM»: JInneH3uoHHBINH JoroBop Ne
69736¢ ot 17.07.2024 (OcHoBHas
kosekiusa DbC) (moamucka 01.09.2024-
31.08.2027)
1. IC:IIpennpustue 8 -
CyOnuIIeH3UOHHBII T0TOBOP OT
MebGennb 02.07.2020 Ne FOC-2020-00731;
5 y4eHUYECKasl; 2. CripaBOYHO-IIPAaBOBasi CUCTEMA
KomnbioTepHbli X011 J0CKa "Koncynprantlimtoc" - JToroop Ne 96-
, AypuTopus as yUeHNUECKas; . C2023 / RDD ot 17.05.23

paboThl 00yJAIOITUXCS

KOMIIBIOTEPBI €
MOJKJIFOYEHUEM K
cetu MHTepHer

"T"apant" - JloroBop Ne CK 60301 /01/24
ot 30.11.23;
4. Microsoft Office - CyOnuiieH3nOHHBIH
noroBop ot 12.01.2017 Ne
Bx I1O 123015-2017. Jluuen3us
OfficeStd 2016 RUS OLP NL Acdmc;
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/o

HaunmenoBanue
IIOMEIIECHUSI

Ilepeuenb
o0opynoBaHus U
TEXHUYECKHUX
cpeacTB o0yueHUst

CocTaB KOMILIEKTa JIMIIEH3UOHHOTO U
CBOOOJHO PAaCIpPOCTPaHIEMOTO
MPOrpPaMMHOT0 OOecrieueHus, B TOM YHCIIe
OTEUYECTBEHHOT'O MTPOU3BOJICTBA

5. AatuBupyc Dr.Web Desktop Security
Suite - JIutien3uonHbIH goroBop Ne 080-
S00258L o npenocTaBieHUM NMpaB Ha
MCII0JIb30BaHue nporpamm 1 OBM ot 18
nrond 2025r.;

6. LibreOffice - CBo6oaHO
pacnpocTpaHsieMoe POorpaMMHOE
obecIieyeHue;

7. 7-Zip - CBOOOAHO pacmpocTpaHsIeMoe
porpaMMHOe oOecrieueHue
OTEYECTBEHHOI'O MTPOU3BO/ICTRA.

8. DNeKTpOHHO-O0NOIMOTEeYHAs cucTeMa
«}Opaiity: JIunieH3nOHHBIN 10TOBOP Ne
7297 ot 04.07.2025 (moamwucka
01.09.2025-31.08.2028)

9. DNeKTpOHHO-OMOIHOTeUHAsI CUCTEMa
«3HaHnyM»: JInlieH3uOHHBIN 10T0BOP No
69736¢ ot 17.07.2024 (OcHoBHas
kosuteknus DbC) (moamucka 01.09.2024-
31.08.2027)

245 YyeOHas ayauTopus
JUTSI TIPOBEICHUS
y4eOHBIX 3aHATHIA
JlaGopaTopus
nH(pOpMaTUKHI
AyauTopus s
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUYHON
aTTecTaluu
Kabuner nns KypcoBoro
POEKTUPOBAHUS
(BBIIIOJIHEHNE KYPCOBBIX
pabor)

Pabouee mecto
IperoiaBaTens
(ctom,
cTyin); Mme0elb
y4EHHUECKas;
J0cKa
y4EHHUECKas;
OaHHEepBI;
HIEpCOHANbHbIE
KOMIIBIOTEPHI C
MOJIKIIFOYEHUEM K
cetu MHTepHeT

1. 1C:Ilpennpustue 8 -
CyOnu1eH3u0HHBII T0OTOBOP OT
02.07.2020 Ne FOC-2020-00731;

2. CipaBO4HO-IIPaBOBasi CUCTEMA
"KoncynbrantlLttoc" - JloroBop Ne 96-
2023 /RDD ot 17.05.23
3. CripaBOYHO-IIpaBOBas CUCTEMaA
"T"apant" - Jlorosop Ne CK 60301 /01/24
ot 30.11.23;

4. Microsoft Office - Cy0nuiieH3nOHHBIH
noroop ot 12.01.2017 Ne
Bx 11O 123015-2017. JIuuensus
OfficeStd 2016 RUS OLP NL Acdmc;
5. AutuBupyc Dr.Web Desktop Security
Suite - JIuniensnonnsiii qorosop Ne 080-
S00258L o npenocTaBieHUH IIpaB HA
HCIIOJIb30BaHue nporpamm st 9BM ot 18
uronst 2025r.;

6. LibreOffice - CBoOomHO
pacrpocTpaHsieMoe POrpaMMHOE
o0OecrieueHue;

7. 7-Zip - CBOOOIHO pacpOCTpaHsIeMOe
porpaMMHOE o0ecrieueHne
OTEYECTBEHHOT'O IIPOU3BO/ICTBA.

8. DneKTpoHHO-O0MOIMOTeYHas! CUCTEMA
«tOpaiiT»: JInnenznonnsiii gorosop Ne
7297 ot 04.07.2025 (moamucka
01.09.2025-31.08.2028)
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/o

HaunmenoBanue
IIOMEIIECHUSI

Ilepeuenb
o0opynoBaHus U
TEXHUYECKHUX
cpeacTB o0yueHUst

CocTaB KOMILIEKTa JIMIIEH3UOHHOTO U
CBOOOJHO PAaCIpPOCTPaHIEMOTO
MPOrpPaMMHOT0 OOecrieueHus, B TOM YHCIIe
OTEUYECTBEHHOT'O MTPOU3BOJICTBA

9. DNEKTPOHHO-OMOINOTEYHAs CHCTEMa
«3HaHuyM»: JInLeH3uOHHBINH JoroBop Ne
69736¢ ot 17.07.2024 (OcHoBHas
kosutekuusa DbC) (moanucka 01.09.2024-
31.08.2027)




JIner perucrtpanuu u3MeHeHU K pado4eil mporpaMMe IMCUMINIMHBI (MOLYJIs1)

/o

JlaTta
BHECCHUS
U3MEHEHU N

Howmepa
M3MEHEHHBIX
JIMCTOB

JIOKyMEHT, Ha OCHOBaHUU
KOTOPOT'O BHECEHBI
M3MEHEHUS

ConepxaHue U3MEHEHUM

IHoanuce
pa3paboTuuka
paboueit
POrpamMMBI

02.09.2024

21-22

®denepanbHbIN
roCyZapCTBEHHBIN
00pa3oBaTeNbHBIN CTaHIAPT
BBICIIET0 00pa30BaHuUs —
CHeIHAIUTET 110
cnenuansHocT 40.05.04
Cynebnas u mpoKypopcKas
nesaTenbHoCTh: IIpukas
Muno6puayku Poccun ot 18
asrycra 2020 Ne 1058

O6HoBIeHNE PO ecCHOHATBLHBIX 0a3 TaHHBIX U
MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

02.09.2024

22-24

®denepanbHbIN
roCyZapCTBEHHBIN
0o0pa3oBaTeNbHbBIN CTaHIAPT
BBICIIET0 00pa30BaHuUs —
CHeIHAIUTET 110
cnenuansHoct 40.05.04
Cynebnas u mpoKypopcKas
nesarenbHocTh: IIpukas
Muno6puayku Poccun ot 18
asrycra 2020 Ne 1058

OOHOBIIEHHE KOMIUIEKTA JIMIIEH3NOHHOTO ITPOrPaMMHOTO
o0ecrieueHus

02.09.2024

19-21

JIM1IeH3MOHHBIIN TO0TOBOP C
00O «2nexTpoHHOE
U3IaTEIbCTBO FOPAMT» or
23.06.2022 Ne 5343 ¢
JIOCTYTIOM K aJaliTHPOBAaHHBIM
texHosorusiM DbC (s uig ¢
OTpaHUYCHHBIMHU
BO3MO>KHOCTSIMU 3PEHHUS)
JIM1IeH3MOHHBIIN TO0TOBOP C
000 «(BHAHUYM» ot

AKTyanusainus JIMTepaTypbl
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17.07.2024 Ne 697 ObC ¢
JOCTYIIOM IS JIMI C
OTrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37J0POBbsI

01.09.2025

19-21

JIM1IeH3MOHHBIN TO0TOBOP C
00O «2nexTpoHHOE
U3IaTEIbCTBO FOPAMT» or
04.07.2025 Ne 7297 ¢
JIOCTYTIOM K aanTHPOBAaHHBIM
texHosorusiM DbC (s uig ¢
OTpaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3PEHHUS)
JIM1IeH3MOHHBIIN TO0TOBOP C
000 «(BHAHUYM» ot
17.07.2024 Ne 697 OBC ¢
JIOCTYIIOM JJIs JIUIL C
OTpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/I0POBbBSI

AKTyanusainus JIMTepaTypbl

01.09.2025

22

®denepanbHbIN
roCyZapCTBEHHBIN
00pa3oBaTeNbHBIN CTaHIAPT
BbICIIETr0 00pa30BaHus MO
HaMpaBJICHUIO IOJTOTOBKU
40.03.01 FOpucnpynenuus
(ypoBeHb OakanmaBpuara):
[Tpuka3z MunoOpnayku Poccun
ot 13.08.2020 Ne 1011

O6HoBIeHNE TPOo(EeCcCHOHATBHBIX 0a3 TaHHBIX U
MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

01.09.2025

23-25

denepanbHbIA
rOCyJ1apCTBEHHBIN
00pa3oBaTeNbHBIN CTAHAAPT
BBICIIIETO 0OpPa30BaHMS TIO
HAIPAaBIICHUIO MTOATOTOBKH
40.03.01 FOpucnpynenuus
(YpoBeHb OakanaBpHara):
[Tpuka3z Munobpuayku Poccun
ot 13.08.2020 Ne 1011

OOHOBIIEHNE KOMIUIEKTA JIMLEH3UOHHOTO TPOTPaMMHOTO
oOecrieueHus
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