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1. Ilesb 0CBOCHUST TUCHUILVIMHBI (MO/TYJIS)

Llenpr0o OCBOEHHA JUCHUIUIMHBI (MOAysst) «CHCTEMBI HCKYCCTBEHHOTO
UHTEIJICKTa»  sBisieTcs  (GopMupoBaHME y  OOydYaloImIUXCs  KOMIETEHIIMH,
o0ecreynBarouX CIIOCOOHOCTh K MCIOJB30BAHUIO TEXHOJIOTMH MCKYCCTBEHHOTO
MHTEIJIEKTa B MPOPECCUOHATBHON JAEITeIbHOCTH.

2. MecTo M CHUILUIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTeibHONH MPOrpaMMbl
BbICIIEr0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpuaTa

Juctummaa (Moyib) « CHCTEMBbI HCKYCCTBEHHOTO MHTEJIIEKTa» OTHOCUTCS
K 00s13aTenbHOM yacTu bioka 1 «JIuciumiuHbl (MOIYJIIN ).

JIns ocBOGHUS JaHHOW JTUCHMIUIMHBI (MOJYJIsI) HEOOXOAMMBI PE3yJIbTaThl
oOydeHusi, TIONyYCHHBICE B TMPEANICCTBYIONIMX JIUCHUILIMHAX  (MOIYJISX):
«HbopManoOHHbIE TEXHOJIOTHH B IOPUIUICCKOMN NESITEIILHOCTI.

[lepeuenp mocnenyOMMUX AUCIUIUIUH (MOYJE) U MPAKTUK, AJISI KOTOPBIX

HEOOXOIMMBI

pe3yJIbTaThl

oOy4eHwsl,

IMOJIYYCHHBIC B I[&HHOIZ JUCHUITIINHC

(Momynie): CBSI3b € MOCTAEAYIOIUMH TUCIUIIIIMHAMHA OTCYTCTBYET.

3. IlepeyeHs NJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO TUCHUILIHHE
(M0Oy/110), COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00Pa30BaTeIbLHOM
nporpamMMe BbIcIIero 00pa3oBaHusl — MporpaMmMe dakajJaBpuaTa
UHIMKATOPAMH JOCTHKEHUS] KOMIIeTeHIIU

Kox u HaumenoBanue

TEXHOJIOTUM U
HCIIOJIb30BATh UX
JUTS peleHus 3a1a4
npodecCuoHATBHON
e TEIbHOCTH

Koo n
WHUKATOpa [Mnanupyemble pe3yabTaThl O0yUEHUs 110
HaMCHOBaHHE
TOCTHIKEHUS JTUCITUATIITUHE (MOJTYJTIO)
KOMITETEHIIH
KOMITCTCHIIH
OIIK-9 Cnocoben HOIIK-9.1. [Torumaet 3HaeT MpoLeCcChl, METOIBI TTOUCKA, cOopa,
MOHUMATh MIPUHITATIBI Pa0OTHI XpaHeHUs, 00pabOTKH, MPEACTaBICHUS,
TIPUHIIMITE PAa0OTHI COBPEMEHHBIX pacnpocTpaHeHus HHGOpMaITnH,
COBPEMEHHBIX UH()OPMAITMOHHBIX CIIOCOOBI OCYIIIECTBICHUS TAKUX
MH()OPMAITMOHHBIX TEXHOJIOTHit IIPOIIECCOB U METOJIOB; COBPEMEHHBIC

UHCTPYMEHTAJIbHBIE CPENBI, IPOrPAMMHO-
TEXHUYECKHE TIaTPOPMBI U
IIPOrpaMMHBIE CPEICTBA, B TOM YHCIIE
OTE€YECTBEHHOI'O ITPOU3BO/ICTBA,
UCIIOJIB3YEMBIE [UUIS PELLICHHUS 3aa4 B
IOPUANYECKON NEATEIbHOCTH U
NPUHIUIBL KX paObOThI

NOIIK-9.2. Ilpumensier
MIPUHITATIBEI pa0OTHI
COBPEMEHHBIX
MH(pOPMaIMOHHBIX
TEXHOJIOTUH JUIS
pelieHus 3a1a4y
npodeccroHanbHOM
TSI TeIbHOCTH

YMmeer BHIOUpPATh U UCIOIB30BATH
COBpPEMEHHbIE HH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHUH,
MHCTPYMEHTAJIBHBIE CPENIbI, IPOTPAMMHO-
TEXHUYECKUE TUIATPOPMBI U
IIPOrPaMMHBIE CPENICTBA, B TOM YHUCIIE
OTEYECTBEHHOI'0 IIPOU3BOJICTBA, I
peueHus 3a1a4 B IOpUINYECKON




NEeSTeIbHOCTH; aHAIM3UPOBATh
npodeCCHOHANIbHBIC 3a]1a4H, BEIOUpATh U
UCIONb30BaTh noaxopsiume UT-pemenus
HNOIIK-9.2. [Tpumenser Braneet HaBbIkamMu pabOTHI C JAaHHBIMH,
MPUHIUIIBI paOOTHI nexaimumu B ocHose U T-pemennis;
COBPEMEHHBIX IIPUMEHEHHUSI COBPEMEHHBIX
UH()OPMAITMOHHBIX MH(OPMATMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH I TEXHOJIOTHI1, HHCTPYMEHTAJIBHBIX CPELI,
pelieHus 3aaa4 MPOrPaMMHO-TEXHHUECKUX TUIATHOpM U
npodeccroHanbHOM IIPOrPaMMHBIX CPEACTB, B TOM UUCIIE
JESATENBHOCTH. OTEUECTBEHHOT'O MPOU3BOJICTBA, JIsI
pelIeHHs 3a1a49 B FOPUIAYECKOMN
JeATEIbHOCTH

4. CTpyKTYypAa U coAepKaHue TUCUMIITIMHBI (MOLYJIA)
4.1. CTpyKTypa ITUCHUILUIMHBI (MOJTYJIs)

4.1.1. O6beM nUCHUIUIMHBI (MOIYJIsl) M BUABI yueOHOW paboOThl IO
O4HOU (hopMe 00yUCHUS:

Cemectp
. Bcero
Bun yueOHo# paboTh YACOB Ne s
4acoB

KonTtakTHas pabora (Bcero): 34 34
B ToMm uucie:
Texun (JT) 17 17
[Tpaktueckue 3austus (I1p) - -
JlaGoparopHas paboTa (J1a0) 17 17
CamocTosTenbHas pabora ooyudaroniuxcs (CP) 38 38
[TpomexyTouHas dopma
aTTecTaus IIPOMEKYTOUHOM (3a) (3a)

arTecTaluu

KonnuectBo yacos
OO6mmast Tpy10€MKOCTh Yacel 72 72
JUCHUTUIMHBI (MOTYJISI) 3aueTHBIE € UHULIBI 2 2

4.1.2. O6beM nuCUHUIUIMHBI (MOIyYJsl) M BUABI yueOHOW paboOThl MO
3a04HOU (popMe 00yUeHMUS:

Kypc
. Bceero
Bun yueOHoO# paboThI HACOR No 3
4acoB
KonTtakTHas pabora (Bcero): 14 14




B ToMm uncie:

Jlexuum (JI) 8 8
[TpakTueckue 3austus (I1p) - -
JlabopaTopnas paborta (J1a0) 6 6
CamocTosTenbHas padora ooy4daroniuxcs (CP) 58 58
[TpomexyTouHas dopma
aTTecTaus IPOMEKYTOUHOM (3a) (3a)
arTecTaluu
KonnuectBo yacos
OO6mmast Tpy10€MKOCTh Yacel 72 72
JUCHUIUIHBI (MOTYJIST) 3aueTHBIE € UHULIBLI 2 2

4.1.3. O06beM MUCHMIUIMHBI (MOIYJSI) H
OYHO-3a04YHOU (popMe 00yUeHUS:

BUJIBI y4eOHOW pabOThI 1O

Cemectp
. Bceero
Bun yueOHo# paboTh HACOB Ne s
4acoB

KonrakTHas padoTta (Bcero): 34 34
B ToMm uucie:
Jlexiuu (JI) 17 17
[TpakTrueckue 3austus (I1p) - -
JlaGoparopHas paboTa (J1a0) 17 17
CamocrositenpHas pabota ooyuarommuxcs (CP) 38 38
[TpomexyTouHas dopma
aTTecTalus MPOMEKYTOUHOM (3a) (3a)

aTTecTaluu

KonnuecTBo yacos
OO6mmast Tpy10€MKOCTh Yacel 72 72
JTVCHUTUTMHBI (MOTYJISI) 3a4yeTHBIC €IMHULIBI 2 2

4.2. ConeprkaHue TUCHUILIMHBI (MOTYJIs):
4.2.1. CopepxaHue IUCHUIUIAHBI (MOIYJsI) MO O4YHOU (opme

o0Oy4eHus:
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Kon KommuectBo
KOMIIETEHIT 4acoB,
WH, KOl | BBIICIACMBIX H | 1.
WHIUKATOP | KOHTaKTHYIO
HaumenoBanue BO
pajiesa, TeMbi a pabory, 4aco Bunet CP | KonTpomis
JOCTHKEHU 1o BUAaM 5 CP
s y4eOHBIX 3aHSATUI
KOMHETEHL | Mp | JTa6
uu
Tema 1. Beenenune | OIIK-9
B uckycctBeHHbIN | (MIOIIK-
WHTEJUIEKT U 9.1, IToaroroBka
ocHoBHbIe MeTobI |TOIIK-9.2) K YCTHOMY | YCTHBIU
MaIlIMHHOTO | 1 4 ompocy, ompoc,
oOy4eHHS ISt MOATOTOBKA | JIOKJIAJ
paboTHI C JOKJIaaa
TaOINIHBIMHU
JAHHBIMU
Tema 2. OcHOBHBIE OLIK-5 Honroroska o
. (UOIIK- K YCTHOMY | YCTHBIU
HCKYCCTBEHHOT'O 9.1, : i ! > onpocy, onpoc,
mitenexra  |AOTIK-9.2) MOJATOTOBKA | JIOKJIA]]
JOKJIa1a
Tema 3. OIIK-9 YCTHBIN
Knacendukamus (UOIIK- [TonroroBka| ompoc,
Ha IpUMepe 9.1, K YCTHOMY |TE€CTHUPOBa
anropumMa k- WOIK-9.2)| 1 1 5 orpocy, HUE,
R MOATOTOBKA | JIOKJIAJl
N JOKJa/a | TUIMOBBIE
coceneit (kNN) SanaHms
OIIK-9 I[Toaroroska
Tewma 4. (MOTIK- K yCTHOMY YCTHBIN
Perpeccus 9.1, onpocy, ompoc,
MeTpuku olleHKH MOIIK-9.2) TecTHpOBaH TECTUPOBaA
perpeccun: MSE, 2 - 2 4 1O, HHUE,
MAE, R2 — BBITIOJIHCHU OKITAT
Kod(phunreHT IO;;E;E;IX TUIIOBBIC
JeTepMUHAITUU HOATOTOBKA 3a71aHus
JTOKJIa1a
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Kon KommuectBo
KOMIIETEHIT 4acoB,
WH, KOTL | BBIJICIAEMBIX HA |
WHJIMUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Bunet CP | KonTpomis
paszeina, TeMbl 4aco
JOCTUKEHU o BUJaM 5 CP
A y4eOHBIX 3aHSATUI
KOMIIETEH
Y| mp | a6
uu
Tema 3. OIIK-9
Knacrepuzauusa |(MOIIK- IToaroroBka
k-means, k- |91, K YCTHOMY | YCTHBII
means++, MOIIK-9.2) OIIpOCYy, OIIpocC,
DBSCAN, 2 - 2 4 | TECTUPOBAH | TECTUPOBA
arJioMepaTvBHas UI0, HUE,
KJIaCTepU3allUs MOATOTOBKA | JIOKJIAJl
MeTpuku OLlEHKHU JIOKJIaaa
KJIaCTEpU3aluU
OIIK-9 I[Toaroroska
Tema 6. (MOIIK- K YCTHOMY .
YCTHBIN
Anroputmel, (9.1, onpocy, onpoc
OCHOBAaHHBIC Ha BBITIOJTHEHU ’
MIPUMEHEHUN 0 THUIOBBIX
CLIAIOLINX 3aJaHUN THTOBBIC
P 3aaHus
JI€PEBHEB. MOATOTOBKA
JOKJIaaa
Tema 7. Meton |OIIK-9
OIOPHBIX (MOIIK-
BEKTOPOB. 9.1, [Toaroroska
[Ipsamas u MOIIK-9.2) K YCTHOMY | YCTHBIM
oOparHas 3aj1aya. 2 - 2 4 ompocy, o1mpoc,
Onpenenenue MOATOTOBKA | JIOKJIAJ
OTNIOPHBIX JOKJIa1a
BEKTOPOB.
S nepHsblii TPIOK.
OIIK-9 [Tonroroska
(UOIIK- K YCTHOMY .
YCTHBIN
9.1 OIpocy,
Tema 8 ‘ BBITTOTHEHH | o PO
N MOIIK-9.2) TECTUPOBA
HauBHb1it 10 TUIIOBBIX
N . 3 - 2 4 o HHE,
OaitfecoBCKui 3a1aHuI
JTOKJIa]T
KJaccudukaTop TECTUPOBAaH
TUIIOBbBIC
1o,
3a7aHus
MOATOTOBKA
JOKJI1a1a
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Kon KomnuecTBo
KOMIIETEHI] JacoB,
WM, KOJ | BBIACIISIEMBIX Ha Kol
WHJIMUKATOp | KOHTAKTHYIO
HaunmenoBanue BO
a pabory, Bunet CP | KonTpomis
paszaena, TeMbI qaco
JIOCTYDKEHH 110 BUIaM 5 CP
' y4eOHBIX 3aHATUN
KOMIIETEHI]
JI | IIp | JIa6
15051
OIIK-9 I[Toaroroska
HOIIK- K YCTHOM .
Tema 9. MeToabl ( y y YCTHBIN
« 9.1 onpocy,
0e3rpaueHTHON ’ TeCTHDOBAL o1mpoc,
ONTUMHU3ALH: MOIIK-9.2) H}% TECTUPOBA
CIy4alHbIA MOUCK, 3 - 2 4 ’ HHE,
. . BBIIIOJIHEHH
hill climb, oTxwur, JTOKJIaq
. IO TUITOBBIX
reHETUYECKUU . THUIIOBBIE
3aJaHui
aJITOPUTM 3aaHus
MMOATOTOBKA
JOKJIaga
O06o0maroree
2 3auer
3aHATHUC
BCET'O HACOB 17 - 17 | 38

Tema 1. BBegeHue B HCKYCCTBEHHBIM HWHTEIUIEKT U OCHOBHBIE METOJIbI
MaIlIMHHOTO O0yYeHUs JIJIsi padOThl C TAOIMYHBIMH JaHHBIMU.— 6 4.

Jlekmuu — 1 u. Copepxanue: Ilonarne wundbopmanuu. I[loHsTue u
Kiaccupukanys  HUCKYCCTBEHHOrO  MHTeUiekTa. Pons  uHbopmManum U
WH(POPMAITMOHHBIX TEXHOJIOTMH B Pa3BUTUU COBPEMEHHOTO HHGOPMAIMOHHOTO
obmectBa. ['ocymapcTBeHHass  mojauTMka B WHGOpMalMOHHOM  cdepe.
NudopmarmonHas 6€30mMacHOCTb.

JlabopaTtopHbie paboThl — 1 4.

Tema 2. OCHOBHBIE 3a/1a4d CUCTEM MCKYCCTBEHHOI'O MHTEJIJIEKTa.— 7 .

Jlextmu — 1 4. Copepxanune: Knaccudukamnus, KiacTepu3aius, perpeccusl.
THITbl MAIIMHHOTO O0yYCHUS

JlabopaTtopHbie paboThl —1 d.

Tema 3. Knaccudukanust Ha npumepe anroput™ma k-Ommxalimux cocezaeit
(KNN) — 7 4.

Jlekiuu — 1 4. Coneprkanue: ONIMOHAIBHO: BBICTPBIN MOMCK Onrkalmx
coceniel. MeTpuku olieHKH KilaccuduKaiuy: moigHoTta, Tounocts, F1, ROC, AUC.
Bamumanmonnass u  TectoBas  BbIOOpKa.  Kpocc-ammparus. Pabora ¢
KaTEeropruajabHbIMU TPU3HAKAMH.

JIabopatopHbie paboThl — 1 .



Tema 4. Perpeccusa. Metpuku ouenku perpeccun: MSE, MAE, R2 —
Kod(puIMeHT nerepMuHanum. — 8 d.
Jlekumn — 2 4. Copepxanue: JluHelHass perpeccus, NOJUHOMHUAIbHASL
perpeccusi. IlepeoOyuenue u perynspusanus, rpedneBas perpeccus, LASSO,
Elastic Net.

JlaGopatopHbie pabOThI — 2 .

Tema 5. Knmactepuzanus k-means, k-means++, DBSCAN, arnomepaTtuBHas
KJIacTepr3alus MeTpUKy OLEHKH KJIacTepu3aluy — 8 4.

Jlekuun — 2 4. Copepxkanue: Knacrepuzauus: npouecc IpyHNIUPOBKU
00BEKTOB JaHHBIX MO cx0jCTBY. Kiactep: rpynmna oObEKTOB, CXOKHUX IO CBOUM
XapakTepucTukaMm. MeTpuKka pacCTOsHMS: (DYHKIHS, U3MEpSIOIIas pacCTOSHUE
MEXy 0OBEKTaMHU JaHHBIX.

JlaGopatopHbie pabOThI — 2 .

Tema 6. AlropuT™bl, OCHOBaHHbIE HA TPUMEHEHUH PEIIAIOIINX JIEPEBHEB —
8 4.
Jlekiuu — 2 4. Copepxkanue: Kpurtepunm pazbuenust yznos: Ilomynspabie
Kkputepuu: uHpopmanronuslii npupoct (Information Gain), kputepuit xunu
(Gini impurity), satponus (Entropy). MeTobl npenoTBpalieHus nepeooyueHus:
Meronpl: o0pe3ka (pruning), OrpaHUYEeHHs TJIyOMHBI JI€pe€Ba, MHUHHUMAJILHOE
YHUCJIO HAOMIOJEHUN B y3iie. AJITOPUTMBI TOCTPOEHUs JIepeBbeB pelieHuid: [D3,
C4.5, CART - cample pacnpocTpaHeHHble anropuTmbl. OOpaboTka
MPOIMYUIEHHBIX JIaHHbIX: MeToabl: yJaleHue HaOMIoAeHUH ¢ MpONyCKaMH,
3aMOJHEHUE MPOIYCKOB CPEJHUM 3HAUYEHHEM, CO3/IaHHME OTIECIBHOTO y3ia s
MPOIYIIEHHBIX JAHHBIX.

JlabopaTopHbie paboThI — 2 .

Tema 7. Meton onopHbIX BekTOpoB. [Ipsimas u oOparHas 3amaqa. Onpenenenue
ONOPHBIX BEKTOPOB. S NEpHBIN TPIOK — & 4.

Jlektiuu — 2 4. Copepxkanue: Begenune B SVM: Omnucanue OCHOBHBIX
OpuHUMNOB U uaen wmerona. IlpeumymectBa SVM: Beicokas TOYHOCTB,
YCTOMUYMBOCTh K MEPEOOYyUYEHHIO, BO3ZMOXHOCTH PabOThI C BBICOKOPAa3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTH 00pabaThiBaTh HEJIWHEWHBIC TpaHULBl pa3JieleHUs.
Henocratku SVM: CnoxHocTh BbIOOpa MapaMeTpoB siApa U peryssipu3aluu,
MeJJIeHHOe oOydeHue i Oosbiiux HaOopoB naHHbIX. [Ipsimas u oOpaTHas
3ajaya: IIpssmas 3agawa SVM: Haiitu onTuManbHyr pa3aeligronlyro
TUIIEPIIOCKOCTh B MPOCTPAHCTBE IMPU3HAKOB, KOTOpash MaKCUMaJbHO pa3lesiseT
kimacchl gaHHblx. OOpartnHas 3amada SVM: Haiitu QyHkmio smgpa, xoTtopas
npeoOpa3yeT MCXOJIHbIE JaHHBbIE B 0oJiee BBICOKOpPa3MEpPHOE MPOCTPAHCTBO, TIIE
KJIaCChl MOKHO Pa3/eNIuTh JIMHEHHO. OrpeereHnue onopHbiX BEKTOPoB: OmNoOpHbIE
BEKTOpBI: TOUYKM JAHHBIX, KOTOpPBhIE HAXOJATCA OJIMKE BCETO K paslelstoiien
TUIEPIIIOCKOCTH.

JlabopaTtopHbie pabOThI — 2 .
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Tewma 8. HauBHbI# OaitecoBckuii kinaccudukatop.— 9 d.

Jlekiuu — 3 4. CopepkaHue:

BBenenne B Hausurbni banecoBckuit

Knaccudukarop: Onucanre OCHOBHBIX MPHUHIMIIOB M UAEHU alroputMma. Teopema
banieca: IlonsTe yCIIOBHOM BEpOSATHOCTA. METOABI OLEHKM paCIpeIeiICHUs

IPH3HAKOB.
0e3rpaaIueHTHON

EM-anroputm
ONTUMHU3ALNN:

TEHETUYECKUIN aJITOPUTM.
JlaGopatopHbie paboThI — 2 .

HA  TpuUMepe

cMecu
CIIy4YalHbIA  IIOHCK,

rayccuaH.
climb,

hill

MeTtoabl
OTKHT,

Tema 9. Metoanl 0e3rpagueHTHOM ONTHMM3ALMM: CIIy4alHbIH mouck, hill
climb, oTxur, reHeTUYECKUH aaropuT™ — 9 4.
Jlextuu — 3 4. Coaeprkanue: Ciyuaiinbiii nouck. Hill climbing (moabsem B
ropy). Omxur (simulated annealing): MeTOn, BIOXHOBIEHHBIN (U3HUUCCKUM
IPOLIECCOM OTXKHUra. ['€HETUYECKUMU alrOPUTM: BIOXHOBJIEH HBOJIOLIHUOHHBIM
npoiieccoM. [IpoctpanctBo noncka. lleneBast pynkmms. ['1o6anbHBINH ONITUMYM.
JlokansHblid onTUMyM. CityyailHbI€ IIOMCKH.
JlabopaTopHbie paboThI — 2 .

4.2.2. ConepxaHue TUCIHUILUIUHBI (MOJYJISI) TIO 3a049HON (hopMe 00yUeHUS:

Kon KomnuecTBo
KOMITETEHII 4acos,
HH, KOZ | BBIICIACMBIX HA | p-
WHIUKATOP | KOHTaKTHYIO
HaumenoBanue BO
a pabory, Bunet CP | KonTpomas
pazjeina, TeMbl 4aco
JTOCTUKEHU 10 BUJIaM 5 CP
s y4EOHBIX 3aHSTHHA
KOMIIETEHIT
J | IIp | JIab
15011
Tema 1. Beenenune | OIIK-9
B uckycctBeHHbIN | (MIOIIK-
WHTEJUIEKT U 9.1, I[Toaroroska
ocHoBHbIE MeTo bl [M1OITK-9.2) K YCTHOMY | YCTHBIU
MAIIIMHHOTO 2 1 4 ompocy, o1mpoc,
oOy4eHus aJis MOJATOTOBKA | JIOKJIA]
paboTHI C JOKJIaaa
TaOIUNIHBIMHU
JTAHHBIMH
OIIK-9 [Tonroroska
Tema 2. OcHOBHBIE A .
(MOIIK- K YCTHOMY | YCTHBIU
3a/1auu CUCTEM
9.1, - - 4 ompocy, ompoc,
HCKYCCTBEHHOTO
NOIIK-9.2) IMOJITOTOBKA | JIOKJIAJ]
WHTEJJIEKTa
JIOKJIa1a
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Kon KommuectBo
KOMIIETEHIT 4acoB,
WH, KOl | BBIACIACMBIX HA |y
WHJIMUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Bunet CP | KonTpomis
paszena, TeMbl 4aco
JOCTHKEHU 1o BUAaM 5 CP
s y4eOHBIX 3aHSATUI
KOMIIETEH
"1 | 1Ip | J1a6
uu
OIIK-9 CTHBIN
Tema 3. y
(UOIIK- [TonroroBka| ompoc,
Knaccuduxanus
A IDIMEDE 9.1, K YCTHOMY |TE€CTHUPOBa
PAMEPE 1 p1011K-9.2)| 2 1 | 6 | ompocy, Hue,
anroputMma k-
. MOATOTOBKA | JIOKJIAJl
Omwxaiimx OKJIaJla | TUIIOBbBIC
coceneit (kNN) A
3aIaHus
OIIK-9 I[Toaroroska
NOIIK- K YCTHOM .
Tema 4. ( Y y YCTHBIN
Perpeccus o1, onpocy. onpoc
NOIIK-9.2) TECTUPOBaH ’
MeTpuKH OLleHKH TECTUPOBA
1o,
perpeccuu: MSE, 2 2 6 BLLLOLEHI HUE,
MAE, R2 — JIOKJIaT
0 TUTIOBBIX
Kod(phunreHT . | TUIIOBBIC
eTEePMUHALINU Sa/larun 3a71aHus
A MOATOTOBKA
JOKJI1a1a
Tema 5. OIIK-9
Knacrepuzauuss | (MOIIK- [Tonroroska
k-means, k- 9.1, K YCTHOMY | YCTHBIH
means++, NOIIK-9.2) onpocy, ormpoc,
DBSCAN, - - 6 | TeCTHpOBaH | TECTUPOBA
arjioMmepaThBHas 1o, HUE,
KJIaCTEepU3ALIUS MOATOTOBKA | JIOKJIaJl
MeTpuKH OLIEHKH JOoKJaza
KJIaCTepU3alluu
OIIK-9 [Tonroroska
Tema 6. (MOIIK- K YCTHOMY .
YCTHBIN
AJropuT™mBI, 9.1, omnpocy, OLPOC
ocHoBaHnHble Ha |MOIIK-9.2) ¢ | BPIIOTHEHH o II:Ha ’
MIPUMEHEHUN 10 THTIOBBIX | " A
SIIAIOIINX 3aJITaHuN THIOBBIC
P 3aIaHus
JIEPEBBEB. MOJATOTOBKA

JIOKJIaaa
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Kon KommuectBo
KOMIIETEHIT 4acoB,
WH, KOl | BBIACIACMBIX HA |y
WHIUKATOP | KOHTaKTHYIO
HaumenoBanue BO
a pabory, Bunet CP | KonTpomis
paszena, TeMbl 4aco
JOCTHKEHU 1o BUAaM 5 CP
s y4eOHBIX 3aHSATUI
KOMIIETEHIT
JI | IIp | JIa6
uu
Tema 7. MeTon OIIK-9
OTIOPHBIX (UOIIK-
BEKTOPOB. 9.1, [ToaroToBka
IIpsamas n NOIIK-9.2) K YCTHOMY | YCTHBIU
oOpaTHas 3a/aya. - - 8 ompocy, ompoc,
Onpenenenue MOATOTOBKA | JIOKJIAJ
OTIOPHBIX JOKJ1a1a
BEKTOPOB.
S IepHBIN TPIOK.
OIIK-9 I[Toaroroska
(UOIIK- K YCTHOMY .
YCTHBIN
9.1, ompocy, OIIDOC
Tema 8. NOIIK-9.2) BBITIOJTHEHU poc,
. TECTHUPOBA
HauBnbiii 0 TUIIOBBIX
o o - - 9 " HHE,
OailecoBCKUM 3a1aHui
JOKIa
KiaccuduraTop TECTUPOBaH
TUIIOBBIE
UI0,
3a71aHus
MOATOTOBKA
JOKJI1a1a
OIIK-9 I[Toaroroska
NOIIK- K YCTHOM .
Tema 9. Metoabl ( 9.1 gnpocy y YCTHBIN
Oe3rpaJueHTHOH e ’ OITpOC
pail NOIIK-9.2) TECTUPOBaH poc,
ONTUMU3ALINHN: IO TECTHPOBA
CIIy4alHbIN ITOUCK, 2 2 9 ’ HHUE,
o BBITIOJTHCHU
hill climb, oTxuwur, JTOKJIa]1
. 0 THUTIOBBIX
reHeTHYECKUI . | TUIOBBIE
3aJIaHui
ITOPUTM 3a1aHus
MOATOTOBKA
JOKJI1a1a
BCEI'O YHACOB: 8 - 6 58

Tema 1. BBC,Z[CHI/IC B HCKYCCTBCHHBIﬁ HHTCIIJICKT M OCHOBHBIC MCETOJbI
MAallIlMHHOTI'O O6y‘{CHI/I}I JJIA pa6OTBI ¢ TaOJIMYHBIMU JaHHBIMH.— 7 4.

Jlexun 2 4. Copnepxanue: Ilonstue wundopmaruu. IloHarue u
KiaccupuKanys  HUCKYCCTBEHHOrO  HMHTeUiekTa. Pons  uHboOpManum U
WH(POPMAITMOHHBIX TEXHOJIOTMH B Pa3BUTUU COBPEMEHHOTO HH(POPMAIMOHHOIO
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obmectBa. [ocymapcTBeHHass TONWTUKA B HHPOPMAIMOHHON  cdepe.
Nudopmarmonnast 6€301macHOCTb.
JlaGopatopubie paboThl — 1 .

Tema 2. OCHOBHBIE 33/1a4l CUCTEM UCKYCCTBEHHOT'O UHTEIIEKTa.— 4 4.

Jlexmuu — - 4. Coneprkanne: Knaccudukanms, KiracTepu3anusi, perpeccus.
Tunel MaIMHHOTO 00YYEHUS

JlaGopatopHbie pabOThI — 4.

Tema 3. Knaccudukanust Ha npumepe anroputma k-Ommkalimumx cocezaeit
(KNN) -9 u.

Jlexiuu — 2 4. Coneprkanue: ONIuMoHaNIbHO: BBICTpBIN MOMCK Onrkaimx
cocezieli. MeTpuKku olleHKH KilaccuduKaluy: mogHoTa, Tounocts, F1, ROC, AUC.
Bammpnanmonnass w  TectoBas  BeIOOpka. Kpocc-Banmparnusa.  PabGota ¢
KaTeropuajJbHbIMU MIPU3HAKAMU.

JIabopatopHbie paboThl — 1 .

Tema 4. Perpeccusi. Metpuku ouenku perpeccun: MSE, MAE, R2 —
koa(urment nerepmunanuu. — 10 4.
Jlekmuu — 2 4. Copepxkanue: JluHeilHas perpeccusi, MOJMHOMUAIIbHAS
perpeccusi. IlepeoOydyenue u perymnsipusaius, rpedneBas perpeccusi, LASSO,
Elastic Net.

JlaGopatopHbie paboThI — 2 .

Tema 5. Knmactepuzanus k-means, k-means++, DBSCAN, arnomepaTtuBHas
KJIacTepu3alus MeTpuKy OLEHKH KilacTepu3auu — 6 4.

Jlekiuu — - 4. Cognepxanue: Kracrepuzanus: mOpolecc TpyHNIHPOBKU
00BEKTOB JaHHBIX MO CcXOACTBY. Kiactep: rpymma oObEKTOB, CXOKHUX O CBOUM
XapakTEepPUCTHKaM. MeTpuka paccTosHus: (QYHKIMS, HU3MEPSIONas pacCTOSHUE
MKy 00BbEKTaMHU JJaHHBIX.

JlaGopatopHblie pabOTHI — - U.

Tema 6. AnropuT™Mbl, OCHOBaHHbBIE HA MPUMEHEHUN PEIIAIOIINX JIEPEBbEB —
6 4.

Jlexuuu — - 4. Conepxkanue: Kpurepuu pazbuenus ysnoB: IlomynspHbie
kputepun: HPopmarmoHHbii mpupocT (Information Gain), xpurepuit JI>xuHu
(Gini impurity), sutponus (Entropy). MeToibl npeaoTBpalieHus nepeooyueHus:
Meronpl: o0pe3ka (pruning), orpaHUYeHHs TJIyOMHBI JIepe€Ba, MUHHUMAJILHOE
YUCJIO HAOIIOJEHUN B y3ie. AJITOPUTMBI MTOCTPOEHUS JIepeBbEB pelieHuii: 1D3,
C4.5, CART - campie pacnpocTpaHeHHble anropuTmbl. OOpaboTka
NPOMYIIEHHBIX JaHHBIX: MeTOoapl: yJaleHue HaOMIOACHUH ¢ TMPOMYCKaMH,
3aI0JHEHUE IPOIYCKOB CPEJHUM 3HAUYEHHMEM, CO3JAHHE OTIAEIBHOIO y3/a s
MPOIYIIEHHBIX JaHHBIX.

JlabopaTopHbIie pabOTHI — -4.
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Tema 7. Meton onopHbix BekTOpoB. Ilpsimas u oOpaTHas 3amada.
OmnpenenieHre ONOPHBIX BEKTOPOB. S IepHBIN TPIOK — § d.

Jlekiiuu — - 4. Copepxkanue: Benenne B SVM: OnucaHue OCHOBHBIX
OpyuHIMOOB u wuaen wMerona. llpemmymectBa SVM: Beicokas TOYHOCTS,
YCTOWYMBOCTh K MEepeoOydYEeHUI0, BO3MOXHOCTh PabOThl C BBICOKOPAa3MEPHBIMU
JaHHBIMHU, CIIOCOOHOCTH 00pabaThiBaTh HEJIMHEHHbIE TPaHUIIBl Pa3/ICICHHUS.
Henocratku SVM: CrokHOCTH BbIOOpa MapameTpoB sapa W PEryJIsapU3aIlvH,
MeJUIeHHOe oOydeHue miisg Oonbmmx HAOOpoB AaHHbIX. [IpsimMas u oOpartHas
3amava: IIpamas 3agawa SVM: Haiitu onrtumanbsHyr — pasgessiollyro
TUIEPIUIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOpask MAKCUMAJIbHO pPa3eIsieT
kjaccel gaHHbix. OOpartHas 3agaya SVM: Haiitu Qyskuuio snpa, xotopas
npeoOpa3yeT UCXOJHbIE JAaHHbIE B 00Jiee BHICOKOpPa3MEpPHOE MPOCTPAHCTBO, TJE
KJIACChI MOKHO Pa3JeNuTh JIMHEHHO. OnpeeneHre onopHbIX BEKTOpoB: OnopHbie
BEKTOpbI: TOUKHM JAHHBIX, KOTOPbIE HAXOIATCS OJIMKE BCEro K pasiesrolien
TUIEPILUIOCKOCTH.

JlabopaTopHbie pabOTHI — - U.

Tewma 8. HauBHbI# OaitecoBckuii kinaccudukatop — 9 d.

Jlekuiuu — - 4. Copepxxkanue: Bpenenue B Haunbiii baliecoBckuit
Kinaccudukarop: Onvcanne OCHOBHBIX MPUHITUIIOB M UACH ajaropuTMma. Teopema
barieca: IlonsATHE YCIOBHOM BEpPOSTHOCTH. MeETOABl OLEHKU PpPacClpeAciICHUs
npu3zHakoB. EM-ajqroputM Ha  OpuMEpe CMECH  rayccuaH.  MeTtojbl
Oe3rpaAMeHTHON ONTUMHU3AIMU: choydailHeli mowuck, hill climb, omxur,
TEHETUYECKUN AJITOPUTM.

JlaGopatopHbie pabOTHI — -4.

Tema 9. Metoabl Oe3rpaeHTHONW ONTUMHU3ALMU: CIy4YalHbIN MOuUCK, hill
climb, oTxur, TeHeTHYECKUH anroputm — 13 4.

Jlexiuu — 2 4. Cogepxanue: Ciayyaitasiit mouck. Hill climbing (moasem B
ropy). Omxkur (simulated annealing): MeTOn, BIOXHOBIEHHBIN (U3UUYESCKUM
npoueccoM oTxura. ['eHeTMuecKkuid aJropuTM: BIOXHOBIIEH 3BOJIOLUOHHBIM
nporieccoM. [IpoctpanctBo noncka. lleneBast pynkmwms. ['1o6anbHBIN ONTUMYM.
JlokansHblid onTUMyM. CityyailHbI€ IIOMCKH.

JlabopatopHbie pabOThI — 2 .

4.2.3. ConepxaHue AUCHUILIMHBI (MOMIYJIS) MO OYHO-3a04HON (hopme
00yueHHUs:
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Kon KommuectBo
KOMIIETEHIT 4acoB,
WH, KOl | BBIICIACMBIX H | 1.
WHIUKATOP | KOHTaKTHYIO
HaumenoBanue BO
pajiesa, TeMbi a pabory, 4aco Bunet CP | KonTpomis
JOCTHKEHU 1o BUAaM 5 CP
s y4eOHBIX 3aHSATUI
KOMHETEHL | Mp | JTa6
uu
Tema 1. Beenenune | OIIK-9
B uckycctBeHHbIN | (MIOIIK-
WHTEJUIEKT U 9.1, IToaroroBka
ocHoBHbIe MeTobI |TOIIK-9.2) K YCTHOMY | YCTHBIU
MaIlIMHHOTO | 1 4 ompocy, ompoc,
oOy4eHHS ISt MOATOTOBKA | JIOKJIAJ
paboTHI C JOKJIaaa
TaOINIHBIMHU
JAHHBIMU
Tema 2. OcHOBHBIE OLIK-5 Honroroska o
Sa71atH CHCTeM (UOIIK- K YCTHOMY | YCTHBIU
HCKYCCTBEHHOT'O 9.1, : i ! > onpocy, onpoc,
mitenexra  |AOTIK-9.2) MOJATOTOBKA | JIOKJIA]]
JOKJIa1a
Tema 3. OIIK-9 YCTHBIN
Knacendukamus (UOIIK- [TonroroBka| ompoc,
Ha IpUMepe 9.1, K YCTHOMY |TE€CTHUPOBa
anropumMa k- WOIK-9.2)| 1 1 5 orpocy, HUE,
R MOATOTOBKA | JIOKJIAJl
N JOKJa/a | TUIMOBBIE
coceneit (kNN) SanaHms
OIIK-9 I[Toaroroska
Tewma 4. (MOTIK- K yCTHOMY YCTHBIN
Perpeccus 9.1, onpocy, ompoc,
MeTpuku olleHKH MOIIK-9.2) TecTHpOBaH TECTUPOBaA
perpeccun: MSE, 2 - 2 4 1O, HHUE,
MAE, R2 — BBITIOJIHCHU OKITAT
Kod(phunreHT IO;;E;E;IX TUIIOBBIC
JeTepMUHAITUU HOATOTOBKA 3a71aHus
JTOKJIa1a
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Kon KommuectBo
KOMIIETEHIT 4acoB,
WH, KOTL | BBIJICIAEMBIX HA |
WHJIMUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Bunet CP | KonTpomis
paszeina, TeMbl 4aco
JOCTUKEHU o BUJaM 5 CP
A y4eOHBIX 3aHSATUI
KOMIIETEH
Y| mp | a6
uu
Tema 3. OIIK-9
Knacrepuzauusa |(MOIIK- IToaroroBka
k-means, k- |91, K YCTHOMY | YCTHBII
means++, MOIIK-9.2) OIIpOCYy, OIIpocC,
DBSCAN, 2 - 2 4 | TECTUPOBAH | TECTUPOBA
arJioMepaTvBHas UI0, HUE,
KJIacTepU3alus MOATOTOBKA | JIOKJIAJl
MeTpuku OLleHKH JIOKJIaaa
KJIaCTEpU3aluU
OIIK-9 I[Toaroroska
Tema 6. (MOIIK- K YCTHOMY .
YCTHBIN
Anroputmel, (9.1, onpocy, onpoc
OCHOBAaHHBIC Ha BBITIOJTHEHU ’
MIPUMEHEHUN 0 THUIOBBIX
CLIAIOLINX 3aJaHUN THTOBBIC
P 3aaHus
JI€PEBHEB. MOATOTOBKA
JOKJIaaa
Tema 7. Meton |OIIK-9
OIOPHBIX (MOIIK-
BEKTOPOB. 9.1, [Toaroroska
[Ipsamas u MOIIK-9.2) K YCTHOMY | YCTHBIM
oOparHas 3aj1aya. 2 - 2 4 ompocy, o1mpoc,
Onpenenenue MOATOTOBKA | JIOKJIAJ
OTNIOPHBIX JOKJIa1a
BEKTOPOB.
S nepHsblii TPIOK.
OIIK-9 [Tonroroska
(UOIIK- K YCTHOMY .
YCTHBIN
9.1 OIpocy,
Tema 8 ‘ BBITTOTHEHH | o PO
N MOIIK-9.2) TECTUPOBA
HauBHb1it 10 TUIIOBBIX
N . 3 - 2 4 o HHE,
OaitfecoBCKui 3a1aHuI
JTOKJIa]T
KJaccudukaTop TECTUPOBAaH
TUIIOBbBIC
1o,
3a7aHus
MOATOTOBKA
JOKJI1a1a
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Kon KomnuecTBo
KOMIIETEHI] JacoB,
WM, KOJ | BBIACIISIEMBIX Ha Kol
WHJIMUKATOp | KOHTAKTHYIO
HaunmenoBanue BO
a pabory, Bunet CP | KonTpomis
paszaena, TeMbI qaco
JIOCTYDKEHH 110 BUIaM 5 CP
' y4eOHBIX 3aHATUN
KOMIIETEHI]
JI | IIp | JIa6
15051
OIIK-9 I[Toaroroska
HOIIK- K YCTHOM .
Tema 9. MeToabl ( y y YCTHBIN
« 9.1 onpocy,
0e3rpaueHTHON ’ TeCTHDOBAL o1mpoc,
ONTUMHU3ALH: MOIIK-9.2) H}% TECTUPOBA
CIy4alHbIA MOUCK, 3 - 2 4 ’ HHE,
. . BBIIIOJIHEHH
hill climb, oTxwur, JTOKJIaq
. IO TUITOBBIX
reHETUYECKUU . THUIIOBBIE
3aJaHui
aJITOPUTM 3aaHus
MMOATOTOBKA
JOKJIaga
O06o0maroree
2 3auer
3aHATHUC
BCET'O HACOB 17 - 17 | 38

Tema 1. BBegeHue B HCKYCCTBEHHBIM HWHTEIUIEKT U OCHOBHBIE METOJIbI
MaIlIMHHOTO O0yYeHUs JIJIsi padOThl C TAOIMYHBIMHU JaHHBIMU.— 6 4.

Jlekmuu — 1 u. Copepxanue: Ilonarne wundbopmanuu. I[loHsTue u
KiIaccupuKanys  HUCKYCCTBEHHOro  HMHTeUiekTa. Pons  uHboOpMmManum U
WH(POPMAITMOHHBIX TEXHOJIOTMH B Pa3BUTUU COBPEMEHHOTO HH(POPMAIMOHHOIO
obmectBa. ['ocymapcTBeHHass  mojauTMka B WHGOpMalMOHHOM  cdepe.
Nudopmarmonnas 6€30macHOCTb.

JlabopaTtopHbie paboThl — 1 4.

Tema 2. OCHOBHBIE 3a/1a4d CUCTEM MCKYCCTBEHHOI'O MHTEJIJIEKTa.— 7 .

Jlextmu — 1 4. Copepxanune: Knaccudukamnus, KiacTepu3aius, perpeccusl.
THITbl MAIIMHHOTO O0yYCHUS

JlabopaTtopHbie paboThl —1 d.

Tema 3. Knaccudukanus Ha npumepe anroputma k-Ommkalimumx cocezaeit
(KNN) — 7 4.

Jlekiuu — 1 4. Coneprkanue: ONIMOHAIBHO: BBICTPBIN MOMCK Onrkalmx
cocefniel. MeTpuKku olleHKH KiaccuduKaluy: mogHoTa, Tounocts, F1, ROC, AUC.
Bamumanmonnass u  TectoBas  BbIOOpKa.  Kpocc-ammparus. Pabora ¢
KaTEeropruajabHbIMU TPU3HAKAMH.

JIabopartopHbie paboThl — 1 .
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Tema 4. Perpeccusa. Metpuku ouenku perpeccun: MSE, MAE, R2 —
Kod(puIMeHT nerepMuHanum. — 8 d.
Jlekumn — 2 4. Copepxanue: JluHelHass perpeccus, NOJUHOMHUAIbHASL
perpeccusi. IlepeoOyuenue u perynspusanus, rpedneBas perpeccus, LASSO,
Elastic Net.

JlaGopatopHbie pabOThI — 2 .

Tema 5. Knmactepuzanus k-means, k-means++, DBSCAN, arnomepaTtuBHas
KJIacTepr3alus MeTpUKy OLEHKH KJIacTepu3aluy — 8 4.

Jlekuun — 2 4. Copepxkanue: Knacrepuzauus: npouecc IpyHNIUPOBKU
00BEKTOB JaHHBIX MO cx0jcTBY. Kiactep: rpynmna oObEKTOB, CXOKHUX MO CBOUM
XapakTepucTukaMm. MeTpuKa pacCTOsHMS: (DYHKIUS, U3MEpSIOIIas pPacCTOSHUE
MEXKy 00bEKTaMHU JJaHHBIX.

JlaGopatopHbie pabOThI — 2 .

Tema 6. AlropuT™bl, OCHOBaHHbIE HA TPUMEHEHUH PEIIAIOIINX JIEPEBHEB —
8 4.
Jlekiuu — 2 4. Copepxkanue: Kpurtepunm pazbuenust yznos: Ilomynspabie
Kkputepuu: uHpopmannonuslii npupoct (Information Gain), kputepuit xunu
(Gini impurity), sutponus (Entropy). Metobl npenoTBpalieHus nepeooyueHus:
Meronpl: o0pe3ka (pruning), OrpaHUYEeHHs TJIyOMHBI JI€pe€Ba, MHUHHUMAJILHOE
YKUCJIO HAOMIOJEHUN B y3iie. AJITOPUTMBI IOCTPOEHUs JIepeBbeB pelieHuid: [D3,
C4.5, CART - cample pacnpocTpaHeHHble anropuTmbl. OOpaboTka
MPOIMYUIEHHBIX JIaHHbIX: MeToabl: yJaleHue HaOMIOAEHUNH ¢ MpPONyCKaMH,
3aMOJHEHUE MPOIYCKOB CPEJHUM 3HAUYEHHEM, CO3JIaHHME OTIECIBHOTO y3ia s
MPOIYIIEHHBIX JAHHBIX.

JlabopaTopHbie paboThI — 2 .

Tema 7. Meton onopHbIX BekTOpoB. [Ipsimas u oOparHas 3amaqa. Onpenenenue
ONOPHBIX BEKTOPOB. S NEpHBIN TPIOK — & 4.

Jlektiuu — 2 4. Copepxkanue: Begenue B SVM: Omnucanue OCHOBHBIX
OpuHUMNOB U uaen wmerona. IlpeumymectBa SVM: Beicokas TOYHOCTB,
YCTOMUYMBOCTh K MEPEOOYyUYEHHIO, BO3MOXHOCTh PabOThI C BBICOKOPAa3MEPHBIMU
JAQHHBIMH, CIIOCOOHOCTHL 00pabaThiBaTh HEJIWHEWHBIC TpaHUIBl pa3JieJeHUs.
Henocrarku SVM: CnoxHOCTh BBIOOpa MapaMeTpoOB siApa U PETyisipU3aluu,
MeJJIeHHOe oOydeHue g OoJbiiux HaOopoB naHHBIX. [Ipsimas u oOpaTHas
3ajaya: IIpssmas 3agawa SVM: Hailitu onTuManbHy0 pa3aelsioulyro
TUTIEPIIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOpass MaKCUMaJbHO pa3lieliseT
kimacchl gaHHbix. OOpatHas 3amada SVM: Haiitu QyHkimio sngpa, xoTopas
npeo0Opa3yeT MCXOJIHbIE JAaHHBIE B 0oJiee BBICOKOpPa3MEpPHOE MPOCTPAHCTBO, TIIE
KJIACChI MOKHO Pa3/IeNIUTh JIMHEHHO. OnpeaesaeHne onopHbIX BEKTOpoB: OmnopHbIE
BEKTOpBI: TOUYKH JAHHBIX, KOTOPBHIE HAXOJATCA OJIMKE BCEro K paslelsionien
TUIIEPIIIOCKOCTH.

JlabopaTopHbie paboThI — 2 .
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Tewma 8. HauBHbIl OaitecoBckuii kinaccudukatop.— 9 d.

Jlexkuiumu — 3 4. Copepxxanue: Bpenenne B HauBnbil baitecoBckuit
Krnaccudukarop: Onucanre OCHOBHBIX MPHUHIMIIOB M UAEHU alropuTMma. Teopema
baneca: IlonsTHe yCIIOBHOM BEpOATHOCTU. MeETOIBI OLEHKM paclpeIeiCHUs
npu3HakoB. EM-amroputmM < Ha  nmpuMmepe  cMmecH  rayccuad.  Mertoasl
0e3rpaJueHTHON ONTUMHU3AIMKU: CIy4aHbplid  mowck, hill climb, oTxwur,
TCHETUYECKUN AIITOPUTM.

JlaGopatopHbie paboThI — 2 .

Tema 9. Metoanl 0e3rpagueHTHOM ONTHMM3ALMM: CIIy4alHbIH mouck, hill
climb, oTxur, reHeTUYECKUH aaropuT™ — 9 4.

Jlextuu — 3 4. Coaeprkanue: Ciyuaiinbiii nouck. Hill climbing (moabsem B
ropy). Omxur (simulated annealing): MeTOn, BIOXHOBIEHHBIN (U3UUESCKUM
IPOLIECCOM OTXKHUra. ['€HETUYECKUMI alrOPUTM: BIOXHOBJIEH HBOJIOLIHOHHBIM
npoiieccoM. [IpoctpanctBo noucka. lleneBas dhynkmums. ['1o6anbHbII ONTUMYM.
JlokansHblil onTUMyM. CityyaiiHbl€ IOUCKH.

JlabopaTopHbie paboThI — 2 .

5. OueHo4HbIe MAaTEePHUAIbI TUCHUILIMHBI (MOILYJIs1)
OneHovHBIC  Marepuanbl  JUISI  MPOBEJACHUS  TEKYIIEro  KOHTPOJIS
YCIIEBAaGMOCTH W TPOMEKYTOYHOM aTTeCTalldd 110 JUCIUIUIHHE (MOJIYJIIO)
npejcTaBieHbl B BUE (OHA OIICHOYHBIX CPEACTB IO JUCIUTUINHE (MOIYIIIO).

6. MeToguueckne MaTepuaJIbl 1JIsl 0OCBOCHM S JUCHUILIMHBI (MOIYJIs1)

Meroauueckue Marepuanbl IS OCBOCHUS JUCHUIUIMHBL  (MOIYJIS)
MIPE/ICTABIICHBI B BUJIE yU€OHO-METOIMIECKOTO KOMILIEKCA TUCIUTIITUHBI (MOTYJIs).

7. llepeyeHb y4eOHBIX U3JAHNH, HEOOXOAUMBIX /IJI51 OCBOCHUS TUCUHUILIMHBI
(MoayJin)

Hcnone3yerc
A IIpU
U3YUYEHUH Pexxum nocrymna
pasnenos
(Tem)

No bubnuorpaduueckoe onrcanue
n/m y4eOHOT0 M3/IaHMS

Boponos, M. B. Cucrembl
HCKYCCTBEHHOI'O WHTEJUIEKTA :
y4eOHUK U TMPaKTUKyM MAJi1 BY30B /
1 M. B. BopoHos, B. U. [Iumenos,| Tewmsr 1-9
U. A. HebaeB. — 2-e uzn., mepepad.
n pom. — Mocksa: H3pgaTrenbcTBO
Opaiit, 2024. — 268 c.

https://urait.ru/bcode/544
161



https://urait.ru/bcode/544161
https://urait.ru/bcode/544161
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beccmepTHbIn,

N. A. UHTeIeKTyalIbHbIE CUCTEMBI :
y4eOHMK W TPAKTUKYM IS BY30B /
N. A. BeccmepTHBIi,

A. b. Hyrymanosga,

A. B. [lmatoHoB. —
NznarensctBo  FOpaiir,
243 c.

Mocksa :
2024. —

Temsr 1-9

https://urait.ru/bcode/537
001

CraHkeBuy, JIA.
WHTeIeKTyalIbHBIE  CHCTEMBI |
TEXHOJIOTHH | YUYCOHUK U MPAKTHKYM
s By3oB / JI. A. CtaHkeBu4. — 2-¢
u3n., nepepad. u mom. — Mockga :
NznatenbctBo  FOpaitt, 2024. —
495 c.

Temsr 1-9

https://urait.ru/bcode/536
688

HoBukos, ®.A. CuMBoIMYECKUH
HCKYCCTBEHHBIM WHTEIIIEKT:
MaTeMaTHYECKHUE OCHOBBI
npeACTaBiIeHUs] 3HaHWM : ydeOHoe
rocooue IS BY30B /
®. A. HoBukoB. — Mockaa :
NznarensctBo  FOpaiit, 2024. —
278 c.

Tema 1-9

https://urait.ru/bcode/537
348

NBanoB, B. M. HuTennekryanbHbIe
CUCTEMBI : y4eOHOe mocodue s
By30B / B. M. IBaHOB ; 01 Hay4YHOM
penakuuein A. H. Cecekuna. —
Mocksa : M3parensctBo  IOpaiir,
2024. — 9l c.

Temsr 1-5

https://urait.ru/bcode/538
844

I'ymepoBa, I.H.
IPaBUTEIBCTBO :
BY30B /

O. . TaiimueBa. —
nepepadb. u  Jom. —
N3patensctBo  FOpaiiT,
254 c.

DIJIEKTPOHHOE
y4EOHUK IS
I'. K. I'ymeposa,
6-¢ w31,

Mockaa :

2024, —

Temsl 5-9

https://urait.ru/bcode/545
7385

PaGuesckmii, A.H. CuHrermueckue
JaHHBIE M PAa3BHTHE HEHUPOCETEBBIX
TEXHOJIOTHH : yueOHOoe mocobue s
BY30B / A. H. PabueBckuii. —
MockBa : WM3parensctBo  IOpaiir,
2024, — 187 c.

Temsr 1-9

https://urait.ru/bcode/545
036

Tepneuxuii, A. C. HelipoHHbie ceTu
U HCKYCCTBEHHBIM  HWHTEJUICKT:
OCHOBBI HEMPOHHBIX CETEHN Ha SI3BIKE

1-12

https://znanium.ru/catalog
/product/2178164



https://urait.ru/bcode/537001
https://urait.ru/bcode/537001
https://urait.ru/bcode/536688
https://urait.ru/bcode/536688
https://urait.ru/bcode/537348
https://urait.ru/bcode/537348
https://urait.ru/bcode/538844
https://urait.ru/bcode/538844
https://urait.ru/bcode/545785
https://urait.ru/bcode/545785
https://urait.ru/bcode/545036
https://urait.ru/bcode/545036
https://znanium.ru/catalog/product/2178164
https://znanium.ru/catalog/product/2178164
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Python : yueOGHO-MeTOgMUYECKOE
mocooue / A. C. Tepmeukuii, E. C.
Tepneukada. - Jlumeuk : JIITIY
umenu II. II. CeménoBa-TsH-
[Ilanckoro, 2023. - 79 c. - ISBN 978-
5-907792-40-1.

KnmanoB, A. A. ABTOHOMHBIH
MCKYCCTBEHHBIN UHTEJIEKT
moHorpadust / A. A. XnaHos. - 6-¢
u3n. - MockBa : JlabGoparopus
sHanuu, 2024. - 362 c¢. -
(AganTuBHBIE M WHTEIUIEKTYyaJIbHbIC
cuctemsl). - ISBN 978-5-93208-674-
2.

https://znanium.ru/catalog
5-12 /product/2167573

Mumipa, II. OObscHEMBIE MOJETH
HUCKYCCTBEHHOTO  HMHTEJUIEKTa  Ha
Python. Mogenp HCKyCCTBEHHOTO
MUHTEJIEKTA. OObsicHeHus C
HCIIOJIb30BaHUEM OMOJINOTEK, https://znanium.com/catal
10 |pacmupenuit u (HpeMBOPKOB Ha 1-12 og/product/2109490
OCHOBE A3bIKA Python
npaktuyeckoe pykoBoactBo / Il
Mumipa ; iep. ¢ anri. C. B. Munua. -
Mocksa : [IMK IlIpecc, 2022. - 298 c.
- ISBN 978-5-93700-124-5.

MatBeeB, M. I'. Moaenu u MeTOIbI
HCKYCCTBEHHOTO WHTEIICKTA.
[IpumeHeHne B SKOHOMHUKE : yueOHOe https://znanium.ru/catalog
nmocooue / M. I'. MarseeB, A. C. /product/2124314

N 1-12
CsupunoB, H. A. AneiiHukoBa. -
MockBa : DuUHAHCHI M CTAaTHUCTHKA,
2023. - 448 c. - ISBN 978-5-00184-
101-2.

11

8. IlepeyeHb 3/1eKTPOHHBIX 00pa30BaTeIbHBIX PeCypCcOB, COBPeMEHHbIX
npo¢ecCHOHANBHBIX 0a3 TaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM,
He00X0AUMBIX JJIsl OCBOCHMS IMCUMILVIUHBI (MOLYJIs1)

8.1. DnexkTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI:

/i HaunmenoBanue I'mnepccbuika



https://znanium.ru/catalog/product/2167573
https://znanium.ru/catalog/product/2167573
https://znanium.com/catalog/product/2109490
https://znanium.com/catalog/product/2109490
https://znanium.ru/catalog/product/2124314
https://znanium.ru/catalog/product/2124314
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MUHHCTEPCTBO HAYKH U BBICIIETO
oOpasopanus Poccutickoit denepaiuu

https://www.minobrnauki.gov.ru/

2 ®denepanbHas CIy»)0a 1Mo Haa30py B cdepe http://obrnadzor.cov.ru/ru/
o0pa3oBaHHs M HAYKH
3 ®enepanbHblii opTan «Poccuiickoe http:// eduru/.
00pa30BaHUEY
4 HNudopmanmonnas cuctema «EgmHoe okHO http://window.edu.ru/
JI0CTyTIa K 00pa30BaTeIbHBIM pecypcam»
5 Enunas xotexius uposbix http://school-collection.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
6 denepanbHbIi EHTP HHHOPMAIIMOHHO- http://feior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
7. DNEeKTPOHHO-OMOIMOTEYHAs CHCTEMa .
. https://znanium.ru/
«Znaniumy:
8. | DnexrponHas OubmuoreuyHas cuctema FOpalit https://biblio-online.ru/

8.2. CoBpemeHHbIe TpodeccroHalibHbIe 0a3bl JaHHBIX U MH()OPMAIIMOHHbBIC
CIIPaBOYHBIE CHCTEMBI:

Ne
wn HaumenoBanue ['unepccebuika (Mpu HATUYHH)
1 OdunmanbHeIif MHTEPHET MOPTAN MTPABOBOM http://pravo.gov.ru/index.html
nHpopMaIu
) 9H6KTpOHHO-6I/I6J'IIfIOTe‘IHa$I cucremMa https://znanium.ru/
«Znaniumy:
3 OnexTpoHHast Oubamoreuynas cucrema FOpaiir https://biblio-online.ru/
4 OdunmanbHeli caliT MUHUCTEPCTBA https://mBa.pdy/
BHYTpeHHUX aen Poccuiickoil Penepanyn
5 Odwurmanehsrii caiit Koncturymmonsoro Cyna http://www ksrf.ru/
Poccuiickoi @enepanuu
6 OdunmaneHeii caiit Bepxosaoro Cyzaa http://www.supcourt.ru
Poccutiickoit @epepanuu
7 Odurnmanpheii caiiT CyaeOHOro http://www.cdep.ru
nenaptamenTa nmpu BepxosaoM Cyne PO
3 CrpaBouHasi MpaBoOBasi cUCTEMa https://www.consultant.ru/edu/
«KoncynprantlLiroc»
CrnpaBounas npaBoBas cuctema «['APAHT- https://study.garant.ru/
9 OOpazoBanue»
9. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILIUHBI (MOYJIs1)
[lepeuenn CocTraB KOMIUIEKTA JINLIEH3UOHHOTO U
Ne Haumenosanue 00opyaoBaHUS U CBOOOHO PACIIPOCTPAHIEMOTO
/T TMOMENIECHUS TEXHUYECKHUX MIPOrpaMMHOTO 00€CTICUeHHUSI, B TOM YHCIIC
CPEICTB O0yUYeHUs OTEYECTBEHHOT'O ITPOU3BOJICTBA
244 Pabouee mecto 1. 1C:Ilpennpusitue 8 -
VY4eOHast ayTuTOpUs AJIs | TPETOaBaATEINS CyOnuiieH3uOHHBIN JOTOBOP OT
MIPOBEICHUS YUCOHBIX (ctom, 02.07.2020 Ne FOC-2020-00731;
1 3aHATUN cTyin); Mmebelb 2. CipaBO4HO-NIPaBOBasi CUCTEMA
Macrepckas, y4YeHUYEeCKas; "KoncynwsrantlIimtoc" - JloroBop Ne 96-
OCHAIIICHHAS J0CKa 2023 /RDD ot 17.05.23
000pyI0BaHUEM, y4YeHUYECKas; 3. CnpaBOYHO-IIpaBOBasi CUCTEMA



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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[lepeuenn CocTaB KOMIUIEKTA JIMIIEH3UOHHOTO U
Ne Haumenosanue o0opyAOBaHUS U CBOOOJHO PACIPOCTPAHIEMOTO
n/m MOMEIIECHUS TEXHUYECKUX MPOrPaMMHOTO OOECTICUeHUsI, B TOM YHCIIE
CpeICTB 00yUueHus OTEYECTBEHHOI'O ITPOU3BOJICTBA
TEXHUYECKUMHU NepCOHATbHBIE "Tapant" - JloroBop Ne CK 60301 /01/24
cpencTBaMu OOyYeHHUS M |  KOMIIBIOTEPHI C ot 30.11.23;
MaTtepuaiamMu MOJKIIOYEHUEM K 4. MicrosoftOffice - CyOnuiieH3noHHBIN
Aynuropus s cetu MHTEpHET noroBop ot 12.01.2017 Ne
IIPOBE/ICHUS 3aHATUN Bx I1O 123015- 2017. JIuuensus
CEMUHAPCKOTO THUIIA OfficeStd 2016 RUS OLP NL Acdmc;
Kabuner ass KypcoBoro 5. AutuBupyc Dr.Web Desktop Security
MIPOCKTUPOBAHUS Suite - CyOauIieH3MOHHBIN JOTOBOP OT
(BBIIIOJIHEHUE KYPCOBBIX 27.07.2017 Ne FOC-2017-00498;
pabor) 6. LibreOffice - CBoOogHO
Ayputopust s pacnpocTpaHseMoe MPOrpaMMHOE
TEKYLIEro KOHTPOJIS U o0ecrnieveHue;
MIPOMEKYTOIHOMN 7. 7-Zip - CBOOOIHO pacTpOCTpaHsIEeMOe
aTTecTaluu porpaMMHoOe obecrieueHue
Jlaboparopust OTEYECTBEHHOT'O IIPOU3BO/ICTBA.
TEXHUUYECKUX CPE/CTB 8. DnekTpoHHO-0MOIMOTEeYHAs cucTEMA
o0yueHHs «¥Opaiit»: JInnen3nonHsiii gorosop Ne
5343 o1 23.06.2022 ( moamucka
01.09.2022-31.08.2025)
9. DNEKTPOHHO-OMOINOTEYHAs CHCTEMa
«3HaHnym»:JIneH3noHHbIi 1oroBop Ne
69756¢ ot 17.07.2024 (OcHoBHas
kosutekuusa DbC) (moanucka 01.09.2024-
31.08.2027)
1. 1C:IIpennpusitue 8 - CyOnuIeH3MOHHBIH
norosop ot 02.07.2020 Ne KOC-2020-
00731;
2. CripaBOYHO-IIPAaBOBasi CUCTEMA
"Koncynprantllntoc" - JloroBop Ne 96-
2023 /RDD ot 17.05.23
3. CnpaBouHo-1ipaBoBas cucreMa "["apant"
MeGern - JloroBop Ne CK 60301 /01/24 ot
YUYEHUYECKas, . 30.11.23; N
KoMIbIOTepHBIi X0 10cKa ’ 4. MicrosoftOffice - CyOnuiieH3nOHHBIN
noroBop ot 12.01.2017 Ne
) AymuTtopus ans yHeHuteckai, Bx I10 123015-2017. JInnensus
CaMOCTOATEILHOM HICPCOHATILHBIC OfficeStd 2016 RUS OLP NL Acdmc;

paboThI 0O0YJArOIIUXCS

KOMITBIOTEPHI C
IIOAKIIFOYCHUEM K
cetu MHTEpHET

5. Aatuupyc Dr.Web Desktop Security
Suite - CyOnuIIeH3UOHHBIH JOTOBOP OT
27.07.2017 Ne FOC-2017-00498;

6. LibreOffice - CBo60o1HO
pacrpocTpaHsieMoe TPOrpaMMHOE
obecrieyenue;

7. 7-Zip - CBOOOAHO pacmpocTpaHsIeMOe
porpaMMHOe oOecrieueHue
OTEYECTBEHHOTO TIPOHU3BO/ICTBA.

8. DNeKTpOHHO-O0NOIMOTEeYHAs crucTeMa
«¥Opaiity: JInnen3noHHsli gorosop Ne
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/o

HaumenoBanue
IIOMCHICHU A

IIepedyenn
000pyI0BaHUS U
TEXHNYCCKUX
CPENICTB O0yUCHHS

CocTaB KOMIIIEKTa JIMIIEH3UOHHOTO U
CBOOOJHO PACIPOCTPAHIEMOTO
IPOTPaMMHOTO 00ecrieueHus], B TOM YHCIIe
OTEYECTBECHHOIO ITPOU3BOJICTBA

5343 o1 23.06.2022 ( moanucka
01.09.2022-31.08.2025)

9. DNeKTpOHHO-OMOIHOTeUHAsI CHCTEMA
«3HaHnyM»:JIM1IEH3MOHHBIN T1O0TOBOP Ne
69736¢ ot 17.07.2024 (OcHoBHas
kosuteknus DbC) (moamucka 01.09.2024-
31.08.2027)

245 YuebHas ay IuTOpHS
JUTSI IPOBEICHUS
y4eOHBIX 3aHATHH
JlaGoparopus
MH(POPMATUKH
Aynuropus s
TEKYILEro KOHTPOJIA U
MIPOMEKYTOUHOMN
aTTecTaluu
Kabunet nst KypcoBoro
IPOCKTHUPOBAHUS
(BBITIOJIHEHUE KYPCOBBIX
pabor)

Pabouee mecto
IperoiaBaTens
(cTom,
cTyn); Mebenb
y4eHHUecKas;
J0cKa
y4eHHUecKas;
OaHHEepBI;
HIEpCOHANbHbIE
KOMIIBIOTEPHI C
MOJIKIIFOYEHUEM K
cetu MHTepHer

1. 1C:Ilpennpustue 8 -
CyOnuIeH3u0HHBII T0TOBOP OT
02.07.2020 Ne FOC-2020-00731;

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

4. MicrosoftOffice - CyOnuiieH3nOHHBIN
noroBop ot 12.01.2017 Ne
Bx I1O 123015- 2017. JIuuensus
OfficeStd 2016 RUS OLP NL Acdmc;
5. AutuBupyc Dr.Web Desktop Security
Suite - CyOauIieH3MOHHBIN JOTOBOP OT
27.07.2017 Ne FOC-2017-00498;

6. LibreOffice - CBoOomHO
pacrpocTpaHsieMoe MPOrpaMMHOE
o0OecrieueHue;

7. 7-Zip - CBOOOIHO pacTpOCTpaHsIEeMOe
porpaMMHOE o0ecreueHne
OTEYECTBEHHOT'O IIPOU3BO/ICTBA.

8. DneKTpoHHO-O0MOIMOTeYHas! CUCTEMA
«¥Opaiit»: JInnenznonnsiil gorosop Ne
5343 o1 23.06.2022 ( moamucka
01.09.2022-31.08.2025)

9. DNEKTPOHHO-OMOINOTEYHAs CHCTEMa
«3HaHnym»:JInneH3nonHsIil 1orosop Ne
69756¢ ot 17.07.2024 (OcHoBHas
koJutekuusa DbC) (moanucka 01.09.2024-
31.08.2027)




JIMCT perncrpanuu u3MeHeHUil K padoydeil mporpaMmme QUCHHMILIMHBI (MOLYJIA)

/o

ara
BHECEHUS
U3MEHEHUU

Howmepa
M3MEHEHHBIX
JIMCTOB

JIOKyMEHT, HAa OCHOBaHUU
KOTOpPOT'O BHECEHBI
W3MEHEHUS

Conepxxanue U3MEHEHUM

Iloamnuce
paszpaboTunka
paboueit
IPOTPAMMBI

02.09.2024

21-22

denepanbHbIA
rOCy1apCTBEHHBIN
00pa3oBaTeNbHBIN CTAHAAPT
BBICIIIETO OOpa30BaHUs —
CHEIHATUTET 110
crnenuaibaocty 40.05.04
CynebHas U mpoKypopcKast
nearenbHoCTh: [Ipuka3
Muno6pHayku Poccun ot 18
aBrycra 2020 No 1058

Oo6HoBNEeHUE PO ECCHOHATHHBIX 0a3 TaHHBIX U
WH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

02.09.2024

22-24

denepanbHbIA
rOCYy1apCTBEHHBIN
0o0pa3oBaTeNbHBIN CTAHAAPT
BBICIIIETO OOpa30BaHUS —
CHEIHATUTET 110
crnenuaibaocty 40.05.04
CynebHas U mpoKypopcKast
nearenbHocTh: [Ipuka3
Muno6pnayku Poccun ot 18
aBrycra 2020 No 1058

OOHOBIIEHNE KOMIUIEKTA JIMLEH3UOHHOTO TPOTPAaMMHOTO
oOecrieueHus

02.09.2024

19-21

JIMLIeH3UOHHBIN 10TOBOD C
000 «2nexkTpoHHOE
m3parensctBo FOPAWT» ot
23.06.2022 Ne 5343 ¢
JOCTYTIOM K aJanTHPOBAHHBIM
texnosorusiMm DbC (st i ¢
OTpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3PCHHS)
JIMLIeH3UOHHBIN 10TOBOD C
000 «3HAHUYM» ot

AKTyanusaunus JIMTepaTypbl
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17.07.2024 Ne 697 OBC ¢
JOCTYTIOM JIJIS JIUIT C
OTpaHUYEHHBIMU
BO3MOKHOCTSIMHU 3I0POBBS
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