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1. Ilesab ocBOEHUST AUCHUIIMHBI (MO/YJIs1)

Lenpro ocBoeHus aucUUIIMHBL (MOAyJisi) «CHCTEMBI HCKYCCTBEHHOI'O
UHTEJIEKTa»  SBISETCAs (POpMHUpOBAHME Yy OOydYalOIIUXCAd KOMIETEHUUH,
00€eCIeYnBAOIINX CIIOCOOHOCTh K MCIIOJIB30BAHUIO TEXHOJIOTMIl HCKYCCTBEHHOTO
MHTEJIEKTa B IPO(EeCCUOHATBHOM IEATETbHOCTH.

2. MecTo qucuunIMHbl (MOIYJIA) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
BbICIIET0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpuaTa

Hucrumnaa (Moyiib) «CUCTEMbI HCKYCCTBEHHOTO MHTEIUIEKTa) OTHOCHUTCS
K 00s13aTenbHOM yacTu broka 1 «luciumiias! (MOTyITH)».
Jlist ocBOeHUsT JaHHOW TUCHUIUIMHBI (MOIYJsl) HEOOXOIUMBI PEe3yIbTaThl

oOy4eHwsl,

IMOJIYYCHHBIC B

npCcAMCCTBYOINX

JUCUUIUIMHAX  (MOIYJSX):

«MHpOpMAITMOHHBIE TEXHOJIOTHH B IOPUINICCKON EATCTLHOCTI.
[lepeuenpb mocienyomMUX AUCHUIUIMH (MOYJIe) U MPAKTHUK, NI KOTOPBIX

HEO0OXOIUMBI

pE3yNbTAThI

o0yueHus,

ITIOJIYYCHHBIC B I[&HHOIZ JUCHUITIINHE

(MomyJie): CBSI3b € MOCIEAYIONUMU TUCIUIUIMHAMU OTCYTCTBYET.

3. IlepeueHnb MIaHNPyeMbIX Pe3yJbTATOB 00Y4YeHHS MO JUCHUILIAHE
(M0O1yJ110), COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTeILHOM
nporpamMMe BbiclIero 00pa3oBaHus — NporpaMMe 6axKajaBpuara
HHAUKATOPAMH TOCTHKEHUSI KOMIIETeHIIH

Konx u HaumenoBanue

Konu
WHIUKATOpa [Tnanupyembie pe3ynbTaThl 00yIEHUS 10
HAaNMEHOBAaHUE
IOCTIDKEHUS JUCUUILTUHE (MOJTYJIIO)
KOMITETEHILIN U
KOMITETEHITUN
OIIK-9 Cnocoben HNOIIK-9.1. IlonnmaeTt 3HaeT NMpoIECcChl, METOIbI ITOMCKA, cOopa,
IMOHUMATh MPUHITUIIBI paOOTHI XpaHeHus, 00pabOTKH, IPEACTABICHHUS,
MIPUHIIAIIBI PAOOTHI COBPEMEHHBIX pacnpocTpaHeHus: HHPOpPMAIIH,
COBPEMEHHBIX UH()OPMAITMOHHBIX CIOCOOBI OCYIIECTBICHHUS TAaKUX
UH(POPMAITMOHHBIX TEXHOJIOTHHI MIPOIIECCOB U METOJIOB; COBPEMEHHBIS

TEXHOJIOTHH 1
HCIIOJIB30BaTh MX
JUTSL peIIeHUs 3a/1a4
poecCHOHABLHOM
eITEIbHOCTH

MHCTPYMEHTAJIbHBIE CPE/bI, IPOrPAMMHO-
TEXHUYECKHUE TUIAT(HOPMEI U
[IPOrpaMMHBIE CPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOT'O ITPOU3BOJICTBA,
HCIIOJIb3yEMBIE JUISl PELLICHU 3a/1a4 B
FOPUIMYECKOM AEATEIBHOCTH U
MPUHLIUIIBI KX Pa0OThI

NOIIK-9.2. IIpumensier
MPUHIIUIIBI paOOTHI
COBPEMEHHBIX
UHGOPMAITMOHHBIX
TEXHOJOTHUM JIJIs
penieHus 3aaaqy
poheCCHOHATTLHOM
JeATEIbHOCTH

YMmeeT BbIOMpATh U UCTIOIb30BATh
COBpEMEHHbIe HH(OPMAIIMOHHO-
KOMMYHUKAIMOHHBIE TEXHOJIOTHH,
WHCTPYMEHTAJIbHBIE CPE/IbI, IPOrPAMMHO-
TEXHUYECKHE TUIATPOPMBI U
[IPOrpaMMHBIE CPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOT'O MPOU3BOJICTBA, IS
pelieHus 3a/1a4 B IOpUINIECKOMN




JIeATeIbHOCTH; aHAIM3UPOBATh
npogecCuoHAIbHBIC 33/1a4H, BEIOUpATh U
MCII0Jb30BaTh noaxoasmue UT-pemenus
HOIIK-9.2. ITpumensier Bianeer HaBbikamMu pabOTHI C JaHHBIMH,
MPUHIUIBI paOOTHI nexamumu B ocHose U T-pemennuii;
COBPEMEHHBIX MIPUMEHEHHUS COBPEMEHHBIX
WH(POPMAITMOHHBIX UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM JIJIs1 TEXHOJIOTH, THCTPYMEHTAJIBHBIX CPE]I,
penieHus 3aaaqy MIPOrPaMMHO-TEXHUYECKHX TUIaTHOpM U
npoeccuoHaIbHOM IIPOrPaMMHBIX CPEACTB, B TOM YUCIIE
NEeSTeTbHOCTH. OTEUECTBEHHOT'O MPOU3BOJICTBA, JISI
penieHus 3a/1a4y B IOpUINIECKON
JIeATEITbHOCTH

4. CTpyKTYypa U cofepKaHue TUCIHUIIMHBI (MOLYJIA)
4.1. CTpyKTypa IUCUUIUIMHBI (MOTYJIS)

4.1.1. O6beM IUCHUIUIMHBI (MOAYJS]) U BHUIBI y4eOHOH paboThI MO
ouHOU (popMe 00yUeHuUs:

Cemectp
. Bcero
Bun yaeOHO# paboThI HACOB Ne 5
4acoB

KonraktHas pabota (Bcero): 34 34
B Tom uucne:
Texumn (JT) 17 17
[Tpaktuueckue 3austus (Ilp) - -
JlaGoparopnas pabota (J1a0) 17 17
CamocrosrenpHas padora ooydarontuxcs (CP) 38 38
ITpomexyTounas dopma
arTecTarus IPOMEXKYTOUHON (3a) (3a)

arTecTaluu

KonnuectBo yacos
OO6m1ast TPy10€EMKOCTh Yacel 72 72
JIACHUIUIMHBI (MOTYJIsT) 3ayeTHBIC €IMHUIIBI 2 2

4.1.2. O0beM AUCIUILIUHBI (MOAYJIA) U BUIbI y4eOHOU pabOThI 1O
3a04HOM (hopMe 00yUeHHUS:

Kypc
. Bcero
Bun yue6Hoit paboThl HACOR No 3
JacoB
KonTakTHas pabora (Bcero): 14 14




B TtoMm uucie:

Jlexum (JI) 8 8
[Tpaktuueckue 3austus (Ilp) - -
JlabopaTopnas padora (J1ab) 6 6
CamocrosTtenbHas padora ooy4daroniuxcs (CP) 58 58
ITpomexxyTouHas dopma
aTTecTalus TPOMEKYTOUHOU (3a) (3a)
aTTeCTaIu
KonnuectBo yacoB
OO0mmas Tpy10eMKOCTh Yacel 72 72
JACHUIUIMHBI (MOJTYJIST) 3adeTHbIE € IMHUIIBI 2 2

4.1.3. O0beM IUCHMIUIMHBI (MOIYJNs) U BUABI y4eOHOM padOThI MO
OYHO-3a04YHOM (hopMe 00yUEHHUS:

Cemectp
. Bcero
Bun yue6Hoit paboThl YACOB Ne 5
4acoB

KonrakTtHas padota (Bcero): 34 34
B Tom uncne:
Jlexruu (JI) 17 17
[Tpaktuueckue 3anstus (I1p) - -
Jlabopatopnas paborta (J1a0) 17 17
CamocrosTenbHas pabota ooyuatomuxcs (CP) 38 38
IIpomexyTouHas dopma
aTTecTalus MIPOMEXKYTOUHOM (3a) (3a)

aTTeCTaINHU

KonnuecTBo yacoB
OO6miast TPyJ10€MKOCTh Yacel 72 72
JTUCHUTIUTMHBI (MOTYJIST) 3a4eTHBIC €IMHUIIBI 2 2

4.2. ConepkaHue TUCHUIUIMHBI (MOJTYJIs):

4.2.1. CopnepxaHue AUCUUILIUHBI

oOyueHus:

(Monmynst) 1O

Oo4HON (opme
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Kon KomanuecTBo
KOMIIETEHI] 4acos,
WM, KOJ | BBIIEISIEMBIX Ha Kout
WHJUKATOp | KOHTAKTHYIO
HanmenoBanue BO
a pabory, Buast CP | KonTposib
pazzena, TeMbl Jaco
JIOCTHKEHU 10 BUAaM 5 CP
1 y4EOHBIX 3aHSATUH
KOMIIETEH
"o | mp | a6
15051
Tema 1. Beenenne | OIIK-9
B uckycctBeHHbll |(MOITK-9.1
WHTEJUIEKT U , IToaroroska
ocHoBHbIE MeTo1bI | TOIIK-9.2) K YCTHOMY | YCTHBIU
MAIIMHHOTO 1 1 4 omnpocy, ompoc,
oOyueHus s IMOJITOTOBKA | JIOKJIAJl
paboThI ¢ JOKJIa1a
TaOJINYHBIMU
TAHHBIMU
OIIK-9 IToaroroBka
Tema 2. OcHOBHEIE o .
371841 CHOTEM (MOIIK-9.1 K YCTHOMY | YCTHBIU
1 - 1 5 OIpocy, o1poc,
UCKYCCTBEHHOI'O |’
MHTeILIeKTa HOIIK-9.2) IMOJATOTOBKA | JOKJIAJ
JIOKJIaJa
Tema 3 OIIK-9 YCTHBIN
Kitacen (1)I/IK.3HH5{ (MOIIK-9.1 IToaroroska| ompoc,
Ha TIpHMEpe , K YCTHOMY |TE€CTHPOBa
1 1 5 onpoc HHUC
anropurma k- |MOIIK-9.2) pocy, ,
R — MOJATOTOBKA | JOKJIAJ
. JIOKJaJa | TUIIOBBIC
cocenert (kNN
e ( ) 3aJaHus
OIIK-9 IToaroroBska
- K YCTHOM .
Tema 4. (MOIIK-9.1 gln oc y YCTHBIN
Perpeccus ’ TeCTII:)I oi,aH o1mpoc,
MeTpuKkH OLICHKU MOIIK-9.2) 1/1}12) TECTUPOBA
perpeccun: MSE, 2 - 2 4 BHHOH}’ICHH HHE,
MAE, R2 — 10 THIOBEIX JOKJIa
Kod(ppumeHT saxanuii THIIOBBIC
eTepMHUHALINU 3aJaHus
JeTep H MMOJATrOTOBKA &
JIOKJIaa
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Kon KommuecTBo
KOMIIETEHI] 4acoB,
U, KoJ | BbiaensieMbix Ha | Koi-
HanmenoBanue | MHAUKATO KOHTaKTHYIO BO
A p y Bunel CP | Kontponb
pazzena, TeMbl a pabory, 4aco
JTOCTHKECHU 110 BUJIaM B CP
A y4eOHBIX 3aHSTUN
xomnerenn| JI | Tlp | JIa6
Tema 5. OIIK-9
Knacrepuzauusa |(MOIIK-9.1 [Toaroroska
k-means, k- | K YCTHOMY | YCTHBIA
means++, NOIIK-9.2) OIIpocCy, OIIpocC,
DBSCAN, 2 - 2 4 | TecTUpPOBAH | TECTUPOBA
arJioMepaTuBHas u1o, HUE,
KJIacTepu3aIus MOATOTOBKA | JIOKJIAJl
MeTpuku OLIEHKH JoKJaga
KJIACTEpU3ALUH
OIIK-9 [Toaroroska
Tema 6. (UOIIK-9.1 K YCTHOMY .
YCTHBIN
AJITOPUTMBI, omnpocy, onpoc
OCHOBAHHBIE Ha BBITIOJTHEHU ’
HOIIK-9.2)| » - 2 4 JIOKJIa1
PUMEHEHUU 10 TUIOBBIX
ELIAOLINX 3aaHul THHOBBIC
P 3a/1aHUs
JIEPEBLEB. MOATOTOBKA
JIOKJIa1a
Tema 7. Meton |OIIK-9
OIIOPHBIX (MOIIK-9.1
BEKTOPOB. , [Toaroroska
ITpamas u MUOTIK-9.2) K YCTHOMY | YCTHBIN
oOpaTHas 3ajaya. 2 - 2 4 ompocy, ompoc,
Onpenenenue MOATOTOBKA | JIOKJIAJl
OTIOPHBIX JOKJIaa
BEKTOPOB.
S nepHbI TPIOK.
OIIK-9 [Toaroroska
(MOIIK-9.1 K YCTHOMY .
YCTHBIN
, onpocy,
Tema 8 BBITONHEHN | PO®
N MOIIK-9.2) TECTUPOBA
HawuBHb1i 0 TUIOBBIX
N . 3 - 2 4 o HHE,
OaifecoBCKUI 3aJlaHui’
JOKJIaJ
KJaccuduxkaTop TECTHPOBAH
TUTIOBbBIC
IO,
3aJIaHus
MOATOTOBKA
JIOKJIa1a
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Kon KomanuecTBo
KOMIIETEHI] 4acos,
UM, KoJ | BeIIensieMbIX Ha | Kos-
HaumenoBanue | MHIMKATO KOHTAKTHVYIO BO
p y Bunel CP | Kontponb
pazzena, TeMbl a pabory, 4aco
JTOCTHKECHU 110 BUJIaM B CP
1 y4EOHBIX 3aHSATUH
xomnerenn| JI | Tlp | JIa6
OIIK-9 IToaroroBska
HNOIIK-9.1 K YCTHOM .
Tema 9. MeToabl ( y y YCTHBIN
o onpocy,
Oe3rpaiMeHTHON |’ TeCTUDOBAM o1mpoc,
ONTUMU3ALIVH: HOIIK-9.2) HIIZ) TECTUPOBA
CIIy4YalHBIN MMOUCK, 3 - 2 4 ’ HHE,
) . BBIIOJITHEHU
hill climb, oTxwur, JIOKJIa
. FO TUITOBBIX
Fe€HETUYECKUHN . THUIIOBBIE
3aJaHui
aJITOPUTM 3aJaHus
MMOJATOTOBKA
JOKJIaga
Oo0oo0aroriee
2 3ayer
3aHSTHUC
BCET'O HACOB 17 - 17 | 38

Tema 1. BBeneHue B MCKYCCTBEHHBIM HWHTEIJIEKT U OCHOBHBIE METOJIbI
MaIIMHHOrO 00y4eHHUs 17151 paOOThI ¢ TAOJIMYHBIMU JAHHBIMU.— 6 4.

Jlekmuu — 1 4. Copepxanue: Ilonstue wundbopmanuu. IlonsTue u
Kiaccupukanus  HMCKYCCTBEHHOrO  HMHTeJUIekTa. Poib  uHpopmamuum U
MH(OPMAIIMOHHBIX TEXHOJOTUNA B Pa3BUTHUU COBPEMEHHOTO HH()OPMAIMOHHOTO
obmectBa. [ocynmapctBeHHass moiuTMKa B HHQOpMaMOHHOW  cdepe.
Nudopmarmonnas 6€30mMacHOCTb.

JlabopaTtopHbie paboThl — 1 .

Tema 2. OCHOBHBIE 3a/1a4l CUCTEM UCKYCCTBEHHOI'O MHTEJUIEKTa.— 7 Y.

Jlexun — 1 u. Conepskanue: Knaccudukanus, kiactepusanus, perpeccus.
Tunel MalIMHHOTO O0Y4YEHUS

JlaGoparopubie paboThl —1 .

Tema 3. Knaccudukauus Ha npumepe anroputma K-Ommkailimx cocepaei
(KNN) — 7 4.

Jlektiuu — 1 4. Conepxxanue: ONIMOHAIBHO: BBICTPBIM MOUCK OJIMKaMIIIMX
coceneil. MeTpUKH OLIEHKU Kilaccu(pUKaIuu: MojiHoTa, TouHocTh, F1, ROC, AUC.
Baympanmonnas u  TecrtoBas  BbIOOpka. Kpocc-Bamupanms.  PaGora ¢
KaTeropuajabHbIMU ITPU3HAKAMU.

JlabopaTopHbie paboThl — 1 4.
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Tema 4. Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 —
KO2(DPUIIMECHT TeTepMHUHAIIAN. — 8 U.
Jlexunu — 2 4. Conepxxanue: JInHeitHas perpeccusi, HOJMHOMHUAIbHAS PETPECCHSL.
[lepeoOyuenue u perynspusauus, rpedHesas perpeccus, LASSO, Elastic Net.
JlaGopatopHbie paboThI — 2 .

Tema 5. Knacrepuzanus k-means, k-means++, DBSCAN, arnomepatuBHas
KJIacTepu3anus MeTpuky OLIEHKH KJIacTepHu3aluy — 8 4.

Jlekumn — 2 u. Copepxkanue: Kiactepuzaums: mnporecc TIpyHNIHUPOBKU
00BEKTOB JaHHBIX MO cXoAcTBY. Kmactep: rpynmna oObeKTOB, CXO0XHX MO CBOUM
XapakTepucTukaM. MeTpuka pacCTOsSHUS: (DYHKIMS, H3MEpSIoNias pacCTOSHHUE
MeXIy 00bEKTaMH TaHHbIX.

JlabopaTopHbie paboThI — 2 .

Tema 6. AropuTMBl, OCHOBaHHBIE HA IPUMEHEHUH PEIIAIOIINX JEPEBEB —
8 4.
Jlekumu — 2 4. Copepxanue: Kpurepun pazOuenust ysnos: IlomynsipHbie
kputepun: uHpopmanmonusli npupoct (Information Gain), kputepuit J[>xunu
(Gini impurity), sutponus (Entropy). Meroasl npegoTBpalilieHus nepeooyyeHus:
Meroabl: 0o0pe3ka (pruning), orpaHUYEHHs] TIyOMHBI JEpeBa, MUHUMAJIbHOE
4UCI0 HAOMIOACHUN B y3Jie. ANrOpUTMBI IOCTPOEHUS AepeBbeB perieHuii: 1D3,
C4.5, CART - camble pacnpocTpaHeHHble —aiaroputmbl.  OOpaboTka
NPONYLIEHHBIX JaHHbIX: MeTobl: yAajlleHue HaOMIOJEHUI C MpOIyCKaMH,
3al0JHEHUE IPOIYCKOB CPEJHUM 3HAYEHHEM, CO3JIaHHWE OTACIIBHOIO y3Ja JUIs
IPOIYIICHHBIX JIAHHBIX.

JlabopaTopHbie paboThI — 2 .

Tema 7. Meton onopubix BekTOpoB. [Ipsimasi u oOpatHas 3amaya. OnpeneneHue
OTIOPHBIX BEKTOPOB. A 1epHBIN TPIOK — & 4.

Jlekuun — 2 4u. Copepxkanue: Bpegenne B SVM: Onmcanue OCHOBHBIX
NPUHIMIIOB U uaeu wmerona. llpeumymectsa SVM: Bbicokas TOYHOCTb,
YCTOMYMBOCTh K MEPEOOyUYEeHHIO0, BO3MOXKHOCTH PabOThI C BBICOKOPa3MEpPHBIMU
JTAHHBIMH, CIIOCOOHOCTh 00pabaThiBaTh HEJIWHEWHBIC TPAHUIBI pa3JeiICHUS.
Henoctatku SVM: CnoxHOCTH BBIOOpa MapaMeTpPoOB siapa U PEryJsph3allu,
MEJUICHHOE oOyueHue njsi OoyibliMx HabopoB naHHbIX. [Ipsmas u oOparHas
3aja4a: IIpsimas 3agawa SVM: Halitu onTUMadbHYIO —pa3ieisionlyto
TUIEPIUIOCKOCTh B MPOCTPAHCTBE MPHU3HAKOB, KOTOpas MAaKCUMAJbHO pa3eiisieT
kimaccel maHHblX. OOpartHas 3amadya SVM: Haittm dyHKIHO sapa, KoTopas
npeoOpa3yeT UCXOIHBIC JaHHBIE B 0OJiee BBICOKOPAa3MEPHOE MPOCTPAHCTBO, TIC
KJIACChl MOYKHO pa3/ieNIuTh JIUHEHO. OnpeiesieHre OMOPHBIX BEeKTOpoB: OmnopHbIe
BEKTOpHI: TOUKM JaHHBIX, KOTOpPbIE HAXOJATCS OJMKE BCEro K pa3feisiolle
TUTNIEPIUIOCKOCTH.

JlabopatopHbie paboOThI — 2 .

Tewma 8. HauBHbI# GatiecoBckuii kitaccupurkaTop.— 9 d.
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Jlekumm — 3 4. Copepxxanue: Bpenenne B HauBublil baliecoBckuii
Knaccudukarop: Onucanue OCHOBHBIX MPUHIMIIOB U UJEH airoputma. Teopema
baiteca: IloHsTue yCiIOBHOM BEPOSATHOCTH. METOABI OLEHKH pacIpeieieHus

MIPU3HAKOB.
0e3rpaJiueHTHOM

EM-anroputm
ONTUMHU3ALINHN:

TEHETUYECKUH aJITOPUTM.
JlaGopatopHbie paboThI — 2 .

HAa  TpuUMepe

CIIy4alHbIN

CMeEcH
TIOMCK,

rayCcCHaH.
climb,

hill

MeTtonbl
OTKUT,

Tema 9. Metoasl Ge3rpagueHTHON ONTUMM3AIUU: CIy4alHbIN mowuck, hill
climb, OT)XHT, TEHETUYECKHUI arOPUTM — 9 4.
Jlexuuu — 3 4. Conepsxanue: Cnyuaiinbiit nouck. Hill climbing (mognem B
ropy). Orxur (simulated annealing): MeTon, BIOXHOBJICHHBIH (PU3MUESCKUM
IIPOIIECCOM OTXKWTA. ['@HETHMYECKHUM aIrOpUTM: BJIOXHOBJICH 3BOJIIOIMOHHBIM
nporeccoM. [IpoctpanctBo noucka. LleneBas ¢pynkims. ['mo0anbHBIA OMTHMYM.
JlokanbHblid onTUMyM. CilyyaiiHbI€ IOUCKH.
JlabopatopHbie pabOThI — 2 4.

4.2.2. ConepxaHue JUCHUIUIAHBI (MOAYJIS) IO 3a04HOM hopme 00yUeHus:

Kon KomnuecTBo
KOMITETCHI] 4acoB,
HH, KOT | BBIIENAEMBIX HA | -
WHJIMKATOp | KOHTAKTHYIO
HanmenoBanue BO
a pabory, Buast CP | KonTposib
pazjeina, TeMbl 4aco
JTOCTH)KEHHU 10 BUAaM s CP
s y4eOHBIX 3aHSITUHI
KOMITIETCHI]
J | Ip | JIa6
7051
Tema 1. Benenne | OIIK-9
B uckycctBeHHbii |(MOITK-9.1
WHTEJUICKT U , [Toaroroska
ocHoBHbIE MeToAbl | TOIIK-9.2) K YCTHOMY | YCTHBIU
MAIIIMHHOTO 2 1 4 ompocy, ormpoc,
oOyueHus s MOJTOTOBKA | JOKJIA]
paboTHI ¢ JOKJIaga
TaOIUIHBIMU
JTAHHBIMU
OIIK-9 [Togroroska
Tema 2. OCHOBHBIE A .
(MOIIK-9.1 K YCTHOMY | YCTHBIH
3a7a4u CUCTEM
, - - 4 OITpocCy, OIpoc,
HCKYCCTBEHHOI'O
MOIIK-9.2) MMOJITOTOBKA | JIOKJIA]l
HMHTEJJICKTa
JOKJIaa
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Kon KonnuectBo
KOMIIETEHI] 4acoB,
Wd, Koa | BeIAEIsAeMbIX Ha | Ko-
HanmenoBanune | MHAMKATO KOHTaKTHYIO BO
A p y Bunel CP | Kontponb
pazzena, TeMbl a pabory, 4aco
JTOCTHKECHU 110 BUJIaM B CP
s y4EOHBIX 3aHSATUH
xomnerenn| JI | Tlp | JIa6
OIIK-9 CTHBII
Tema 3. y
(UOIIK-9.1 [TonroroBka| ompoc,
Knaccuduxanus
Ha TIpHMeEpe , K YCTHOMY |TE€CTHUPOBa
NOIIK-9.2)| 2 1 6 omnpocy, HUE,
anroputMma k-
. MOJATOTOBKA | JOKJIA]I
Ommxaiumx JIOKJIaJia | TUIOBBIC
coceaeit (kNN)
3a1aHUs
OIIK-9 I[Toaroroska
NOIIK-9.1 K YCTHOM .
Tema 4. ( Y y YCTHBIN
Perpeccus ’ Onpocy, onpoc
NOIIK-9.2) TECTUPOBaH ’
MeTtpuku OLICHKU o TECTUPOBA
perpeccun: MSE, 2 2 6 IMHHOHéeHﬂﬁ HUE,
MAE, R2 — JIOKJIaJ
10 THUIIOBBIX
Kod(pdunreHT . | TUIIOBBIC
eTEepMUHALINH Salaru 3aJIaHus
A MOJATOTOBKA
JIOKJIaa
Tema 5. OIIK-9
Knacrepuzanus |(MOTIK-9.1 I[Toaroroska
k-means, k- , K YCTHOMY | YCTHBIM
means++, NOIIK-9.2) ompocy, o1mpoc,
DBSCAN, - - 6 | TeCTUPOBaH | TECTUPOBA
arJioMepaTHBHas IO, HUE,
KJIaCTepH3aIlus MOJTOTOBKA | JOKJIA]
MeTtpuKu OLleHKH JIOKJIa1a
KJIaCTepH3allUH
OIIK-9 [Togroroska
Tema 6. (MOIIK-9.1 K YCTHOMY .
YCTHBIN
AJITOPUTMBI, , OIIpocCy, OLDOC
ocHoBanHble Ha |HMOIIK-9.2) ¢ | BbIIOJIHEHH ofna,
IPUMEHCHUH 10 THTIOBBIX | A
Q111 {0)1117D.4 3aJlaHuN THIOBRIC
P 3a1aHUS
JICPEBBEB. MOJTOTOBKA

JIOKJIaza




12

Kon KonnuectBo
KOMIIETEHI] 4acoB,
U, KoJ | BbiaensieMbix Ha | Koi-
HanmenoBanune | MHAMKATO KOHTaKTHYIO BO
p y Bunel CP | Kontponb
pazzena, TeMbl a pabory, 4aco
JTOCTHKECHU 110 BUJIaM B CP
s y4EOHBIX 3aHSATUH
xomnerenn| JI | Tlp | JIa6
Tema 7. Meton OIIK-9
OTIIOPHBIX (UOIIK-9.1
BEKTOPOB. , IToaroroska
[Ipsmas n NOIIK-9.2) K YCTHOMY | YCTHBIN
oOpatHas 3aja4a. - - 8 ompocy, ompoc,
Onpenenenue MOATOTOBKA | JIOKJIAJl
OTIOPHBIX JOKJIaa
BEKTOPOB.
S IepHBIN TPIOK.
OIIK-9 ITonroroBka
(MOITK-9.1 K YCTHOMY .
YCTHBIN
, ompocy,
orpoc,
Tema 8. NOIIK-9.2) BBIMIOJTHEHU
. TECTUPOBA
HawusHpIit g |10 THIOBBIX e
OaliecOBCKUH 3aJaHui ’
JTOKJIaT
KJ1accupukaTop TECTUPOBAH
TUTIOBBIC
u1o,
3a1aHus
MOATOTOBKA
JIOKJIa1a
OIIK-9 I[Toaroroska
NOIIK-9.1 K YCTHOM .
Tema 9. MeTonsl ( Y Y YCTHBIN
0e3rpaueHTHON ’ OTpocy; onpoc
NOIIK-9.2) TECTUPOBAH ’
ONTUMU3AIINHU: o TECTUPOBA
CIIy4ailHbIN MOUCK, 2 2 9 ’ HHE,
R BBITTOJIHEHU
hill climb, oTxkwur, JTOKJIaq
N 10 TUITOBBIX
TCHETUYECKUI . | TUIIOBBIC
3a1aHu i
aJITOPUTM 3a1aHus
MOATOTOBKA
JIOKJIaa
BCEI'O YACOB: 8 - 6 58

Tema 1. BBeneHue B HMCKYCCTBEHHBIM HMHTEIJIEKT W OCHOBHBIE METOJIbI
MAITUHHOTO O0y4eHHUsI 17151 paOOThI ¢ TAOJIMYHBIMU JTAHHBIMU.— 7 4.

Jlekuun 2 4. Copepxanue: Ilomstne wundopmanuu. I[loHsTHe wn
KiIaccu(uKaIus  WCKyCCTBEHHOTO  WMHTe/UIeKTa. Pons  umHpOpManmuu w
MH()OPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUU COBPEMEHHOIO0 WH(POPMAITMOHHOTO
obmectBa. [ocynmapcTBeHHass mojauTHKa B HMHQOpMaUMOHHOW  cdepe.
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Nudopmarmonnas 6€30mMacHOCTb.
JlabopaTtopHbie paboThl — 1 .

Tema 2. OCHOBHBIE 33J]Ja4¥ CHCTEM UCKYCCTBEHHOTO UHTEJUIEKTA.— 4 4.

Jlexuuu — - 4. Copepxxanue: Knaccudukanus, knacrepusanusi, perpeccus.
Tunsl MalIMHHOTO OOy4YEHHUS

JlaGopatopHbie pabOThI — 4.

Tema 3. Knaccudukanusa Ha mpuMepe ainroputma K-Onmvkalimux cocenei
(KNN) -9 .

Jlexuuu — 2 4. Copepxanue: ONIMoHaANBbHO: BICTPBI MOUCK OIMKaUIITUX
coceneil. MeTpUKHU OLICHKU KiacCH(pUKAIIMKU: TI0JIHOTa, TouHOCTh, F1, ROC, AUC.
BammmanuonHas u  TecrtoBas  BbIOOpka. Kpocc-Bamupmanms.  PaGora ¢
KaTeropuajIbHBIMU ITPHU3HAKAMH.

JIaGopartopHbie paboTsl — 1 .

Tema 4. Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 —
ko3 dunment nerepmuHanuu. — 10 u.
Jlekuuu — 2 4. Coneprkanue: JInHelHas perpeccus, NOJIMHOMUAIIbHAS PETPECCHsL.
[lepeoOyuenue u perynspusauus, rpedHesas perpeccus, LASSO, Elastic Net.
JlaGopatopHbie paboThI — 2 .

Tema 5. Knacrepuzanus k-means, k-means++, DBSCAN, arnomepatuBHas
KJIacTepu3anns MeTpuKy OLEHKH KilacTepu3anuu — 6 4.

Jlekumum — - 4. Conepxanue: Kiacrepuzanusa: mnpolecc TIpyHNIHPOBKU
00BEKTOB JaHHBIX MO cXOACcTBY. Kimactep: rpynmna oObEKTOB, CXOXHX MO CBOUM
XapaKTepUCcTUKaM. MeTpuka pacCTOSHUS: (DYHKIUSA, W3MEpSIomas PacCTOSHUE
MEXy OObEKTaMU JIAHHBIX.

JlaGopatopHbie pabOThI — - Y.

Tema 6. AlropuT™MBI, OCHOBaHHBIC Ha TIPUMCHEHHUH PEIIAOIINX JIEPEBHEB —
6 u.

Jlexuuu — - 4. Copepkanue: Kputepuu pazouenus yszios: [lonmynspHbie
kputepun: uHdopmarmonusli npupoct (Information Gain), kputepuit J[>xunu
(Gini impurity), satponus (Entropy). Meroasl npeoTBpailieHus nepeooyyeHus:
Meroapl: o0pe3ka (pruning), orpaHUYEHHs] TIyOWHBI JEpeBa, MUHUMAJIHHOE
YUCJIO HAOMIOJCHUN B y3lie. ANTOPUTMBI TIOCTPOCHUS JepeBbeB perneHuit: 1D3,
C4.5, CART - cambie pacnpoctpaHeHHble anroputmbl.  OOpaboTka
NPOIYIICHHBIX JaHHBIX: METOMbl: ymalieHne HaOMIOMEHUH C TPOITyCKaMH,
3aIl0JIHEHNE TPOMYCKOB CPEAHMM 3HAUEHUEM, CO3JIaHHE OTIENBHOTO y37a IS
MPOITYIIICHHBIX JTAHHBIX.

JlaGopatopHbie pabOThI — -4.

Tema 7. Meron omnopHbix BekTopoB. Ilpsimas u oOparHas 3agaua.
Omnpenenenne ONOPHBIX BEKTOPOB. SINEpHbIN TPIOK — &8 4.
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Jlekuun — - 4. Coxepkanue: Bpenenne B SVM: OmnmcaHue OCHOBHBIX
NpUHUUNOB U wuaen wertona. IlpemmymectBa SVM: Beicokass TOYHOCTS,
YCTOMYMBOCTh K TEPEOOYUCHHIO, BO3ZMOXHOCTh PAaOOTHI C BBICOKOPA3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTh 00pa0aThIBaTh HEIWMHEWHbIE TPAHUIBI Pa3CICHUSI.
Henocrarku SVM: CroxHOCTh BbBIOOpa MapaMETpPoOB siipa U pPEryJisipu3alu,
MeJJIeHHOe oOydeHue st Oonbpliux HaOopoB naHHbIX. [Ipsmas u oOpatHas
3agava: Ilpsmas 3amayua SVM: Haiitu onTuMmanbHy0  pa3geisionlyro
TUIEPIUIOCKOCTh B MPOCTPAHCTBE MPHU3HAKOB, KOTOpas MaKCUMAJIbHO pa3ieiisieT
Kinaccel naHHbIX. OOpatHas 3amaya SVM: Haittu dyskuuwo sigpa, kKoTopas
npeoOpa3yeT UCXOJHBbIE JaHHbIE B 0OJiee BBICOKOPAa3MEPHOE MPOCTPAHCTBO, TE
KJIaCChl MOYKHO Pa3/IeNIuTh JIUHEHO. OnpeielieHe ONOPHBIX BEKTOPOB: OmopHbIE
BEKTOpBI: TOUYKM JaHHBIX, KOTOpbIC HAXOATCS OJMKE BCETrO0 K pa3Aelsroliei
TUIEPIUIOCKOCTH.

JlabopaTtopHbie pabOTHI — - .

Tema 8. HauBHsb1i OaliecoBckuid kinaccuduxkatop — 9 .

Jlekumn — - 4. Copepxkanue: Bpenenne B HauBHblli baliecoBckuit
Knaccudukarop: Onrcanne OCHOBHBIX NMPHUHIMIIOB U HJEH alroputMa. Teopema
banieca: IloHsATME YCIOBHOM BEpPOATHOCTH. METOAbl OLEHKH pacClpeaciIeHUs
npusHakoB. EM-airoputmM < Ha  mpumepe cMecH  rayccuad.  MeTromsl
Oe3rpaJlMEHTHON  ONTUMU3AIMU: CchaydaHeli mouck, hill climb, omxur,
T€HETUYECKUH aJTOPUTM.

JlabopaTopHblie pabOTHI — -4.

Tema 9. Metoasl 6e3rpaueHTHON ONTUMHU3AIMK: CIy4ailHbIA Touck, hill
climb, oTxur, TeHETHYSCKUI anropuT™ — 13 4.

Jlexun — 2 4. Copepxxanue: Ciyvaitabiit nouck. Hill climbing (moabem B
ropy). Orxur (simulated annealing): MeTon, BIOXHOBJIEHHBIN (PU3NUECKUM
IPOIECCOM OTXHra. ['eHeTHYecKnid anropuTM: BIOXHOBIEH SBOIOIMOHHBIM
npoueccoM. [IpoctpanctBo noucka. LeneBas ¢pynkuus. I'1o0anbHbI ONTUMYM.
JloxanpHblii onTUMyM. CilydaliHbIE ITOMCKHU.

JlaGopatopHbie paboThI — 2 .

4.2.3. Conepxanue JUCIHUIUIMHBI (MOAYJISI) TIO OYHO-3a04HOM (dopme
OOy4eHHUS:
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Kon KomanuecTBo
KOMIIETEHI] 4acos,
WM, KOJ | BBIIEISIEMBIX Ha Kout
WHJUKATOp | KOHTAKTHYIO
HanmenoBanue BO
a pabory, Buast CP | KonTposib
pazzena, TeMbl Jaco
JIOCTHKEHU 10 BUAaM 5 CP
1 y4EOHBIX 3aHSATUH
KOMIIETEH
"o | mp | a6
15051
Tema 1. Beenenne | OIIK-9
B uckycctBeHHbll |(MOITK-9.1
WHTEJUIEKT U , IToaroroska
ocHoBHbIE MeTo1bI | TOIIK-9.2) K YCTHOMY | YCTHBIU
MAIIMHHOTO 1 1 4 omnpocy, ompoc,
oOyueHus s IMOJITOTOBKA | JIOKJIAJl
paboThI ¢ JOKJIa1a
TaOJINYHBIMU
TAHHBIMU
OIIK-9 IToaroroBka
Tema 2. OcHOBHEIE o .
371841 CHOTEM (MOIIK-9.1 K YCTHOMY | YCTHBIU
1 - 1 5 OIpocy, o1poc,
UCKYCCTBEHHOI'O |’
MHTeILIeKTa HOIIK-9.2) IMOJATOTOBKA | JOKJIAJ
JIOKJIaJa
Tema 3 OIIK-9 YCTHBIN
Kitacen (1)I/IK.3HH5{ (MOIIK-9.1 IToaroroska| ompoc,
Ha TIpHMEpe , K YCTHOMY |TE€CTHPOBa
1 1 5 onpoc HHUC
anropurma k- |MOIIK-9.2) pocy, ,
R — MOJATOTOBKA | JOKJIAJ
. JIOKJaJa | TUIIOBBIC
cocenert (kNN
e ( ) 3aJaHus
OIIK-9 IToaroroBska
- K YCTHOM .
Tema 4. (MOIIK-9.1 gln oc y YCTHBIN
Perpeccus ’ TeCTII:)I oi,aH o1mpoc,
MeTpuKkH OLICHKU MOIIK-9.2) 1/1}12) TECTUPOBA
perpeccun: MSE, 2 - 2 4 BHHOH}’ICHH HHE,
MAE, R2 — 10 THIOBEIX JOKJIa
Kod(ppumeHT saxanuii THIIOBBIC
eTepMHUHALINU 3aJaHus
JeTep H MMOJATrOTOBKA &
JIOKJIaa
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Kon KommuecTBo
KOMIIETEHI] 4acoB,
U, KoJ | BbiaensieMbix Ha | Koi-
HanmenoBanue | MHAUKATO KOHTaKTHYIO BO
A p y Bunel CP | Kontponb
pazzena, TeMbl a pabory, 4aco
JTOCTHKECHU 110 BUJIaM B CP
A y4eOHBIX 3aHSTUN
xomnerenn| JI | Tlp | JIa6
Tema 5. OIIK-9
Knacrepuzauusa |(MOIIK-9.1 [Toaroroska
k-means, k- | K YCTHOMY | YCTHBIA
means++, NOIIK-9.2) OIIpocCy, OIIpocC,
DBSCAN, 2 - 2 4 | TecTUpPOBAH | TECTUPOBA
arJioMepaTuBHas u1o, HUE,
KJIacTepu3aIus MOATOTOBKA | JIOKJIAJl
MeTpuku OLIEHKH JoKJaga
KJIACTEpU3ALUH
OIIK-9 [Toaroroska
Tema 6. (UOIIK-9.1 K YCTHOMY .
YCTHBIN
AJITOPUTMBI, omnpocy, onpoc
OCHOBAHHBIE Ha BBITIOJTHEHU ’
HOIIK-9.2)| » - 2 4 JIOKJIa1
PUMEHEHUU 10 TUIOBBIX
ELIAOLINX 3aaHul THHOBBIC
P 3a/1aHUs
JIEPEBLEB. MOATOTOBKA
JIOKJIa1a
Tema 7. Meton |OIIK-9
OIIOPHBIX (MOIIK-9.1
BEKTOPOB. , [Toaroroska
ITpamas u MUOTIK-9.2) K YCTHOMY | YCTHBIN
oOpaTHas 3ajaya. 2 - 2 4 ompocy, ompoc,
Onpenenenue MOATOTOBKA | JIOKJIAJl
OTIOPHBIX JOKJIaa
BEKTOPOB.
S nepHbI TPIOK.
OIIK-9 [Toaroroska
(MOIIK-9.1 K YCTHOMY .
YCTHBIN
, onpocy,
Tema 8 BBITONHEHN | PO®
N MOIIK-9.2) TECTUPOBA
HawuBHb1i 0 TUIOBBIX
N . 3 - 2 4 o HHE,
OaifecoBCKUI 3aJlaHui’
JOKJIaJ
KJaccuduxkaTop TECTHPOBAH
TUTIOBbBIC
IO,
3aJIaHus
MOATOTOBKA
JIOKJIa1a
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Kon KomanuecTBo
KOMIIETEHI] 4acos,
UM, KoJ | BeIIensieMbIX Ha | Kos-
HaumenoBanue | MHIMKATO KOHTAKTHVYIO BO
p y Bunel CP | Kontponb
pazzena, TeMbl a pabory, 4aco
JTOCTHKECHU 110 BUJIaM B CP
1 y4EOHBIX 3aHSATUH
xomnerenn| JI | Tlp | JIa6
OIIK-9 IToaroroBska
HNOIIK-9.1 K YCTHOM .
Tema 9. MeToabl ( y y YCTHBIN
o onpocy,
Oe3rpaiMeHTHON |’ TeCTUDOBAM o1mpoc,
ONTUMU3ALIVH: HOIIK-9.2) HIIZ) TECTUPOBA
CIIy4YalHBIN MMOUCK, 3 - 2 4 ’ HHE,
) . BBIIOJITHEHU
hill climb, oTxwur, JIOKJIa
. FO TUITOBBIX
Fe€HETUYECKUHN . THUIIOBBIE
3aJaHui
aJITOPUTM 3aJaHus
MMOJATOTOBKA
JOKJIaga
Oo0oo0aroriee
2 3ayer
3aHSTHUC
BCET'O HACOB 17 - 17 | 38

Tema 1. BBeneHue B MCKYCCTBEHHBIM HWHTEIJIEKT U OCHOBHBIE METOJIbI
MaIIMHHOrO 00y4eHHUs 17151 paOOThI ¢ TAOJIMYHBIMU JAHHBIMU.— 6 4.

Jlekmuu — 1 4. Copepxanue: Ilonstue wundopmaruu. IloHaTtue u
Kiaccupukanus  HMCKYCCTBEHHOrO  HMHTeJUIekTa. Poib  uHpopmamuum U
MH(OPMAIIMOHHBIX TEXHOJOTUNA B Pa3BUTHUU COBPEMEHHOTO HH()OPMAIMOHHOTO
obmectBa. [ocynmapctBeHHass moiuTMKa B HHQOpMaMOHHOW  cdepe.
Nudopmarmonnas 6€30mMacHOCTb.

JlabopaTtopHbie paboThl — 1 .

Tema 2. OCHOBHBIE 3a/1a4l CUCTEM UCKYCCTBEHHOI'O MHTEJUIEKTa.— 7 Y.

Jlexun — 1 u. Conepskanue: Knaccudukanus, kiactepusanus, perpeccus.
Tunel MalIMHHOTO O0Y4YEHUS

JlaGoparopubie paboThl —1 .

Tema 3. Knaccudukauus Ha npumepe anroputma K-Ommkailimx cocepaei
(KNN) — 7 4.

Jlektiuu — 1 4. Conepxxanue: ONIMOHAIBHO: BBICTPBIM MOUCK OJIMKaMIIIMX
coceneil. MeTpUKH OLIEHKU Kilaccu(pUKaIuu: MojiHoTa, TouHocTh, F1, ROC, AUC.
Baympanmonnas u  TecrtoBas  BbIOOpka. Kpocc-Bamupanms.  PaGora ¢
KaTeropuajabHbIMU ITPU3HAKAMU.

JlabopaTopHbie paboThl — 1 4.
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Tema 4. Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 —
KO?(DPUIIMECHT TeTepMHUHAIIUN. — 8 U.
Jlexunu — 2 4. Conepxxanue: JInHeitHas perpeccusi, HOJMHOMHUAIbHAS PETPECCHSL.
[lepeoOyuenue u perynspusauus, rpedHesas perpeccus, LASSO, Elastic Net.
JlaGopatopHbie paboThI — 2 .

Tema 5. Knacrepuzanus k-means, k-means++, DBSCAN, arnomepatuBHas
KJIacTepu3anus MeTpuky OLIEHKH KJIacTepHu3aluy — 8 4.

Jlekumn — 2 u. Copepxkanue: Kiactepuzaums: mnporecc TIpyHNIHUPOBKU
00BEKTOB JaHHBIX MO cXoAcTBY. Kmactep: rpynmna oObeKTOB, CXO0XHX MO CBOUM
XapakTepucTukaM. MeTpuka pacCTOsSHUS: (DYHKIMS, H3MEpSIoNias pacCTOSHHUE
MeXIy 00bEKTaMH TaHHbIX.

JlabopaTopHbie paboThI — 2 .

Tema 6. AropuTMBl, OCHOBaHHBIE HA IPUMEHEHUH PEIIAIOIINX JEPEBEB —
8 4.
Jlekumu — 2 4. Copepxanue: Kpurepun pazOuenust ysnos: IlomynsipHbie
kputepun: uHpopmanmonusli npupoct (Information Gain), kputepuit J[>xunu
(Gini impurity), sutponus (Entropy). Meroasl npegoTBpalilieHus nepeooyyeHus:
Meroabl: 0o0pe3ka (pruning), orpaHUYEHHs] TIyOMHBI JEpeBa, MUHUMAJIbHOE
4UCI0 HAOMIOACHUN B y3Jie. ANrOpUTMBI IOCTPOEHUS AepeBbeB perieHuii: 1D3,
C4.5, CART - camble pacnpocTpaHeHHble —aiaroputmbl.  OOpaboTka
NPONYLIEHHBIX JaHHbIX: MeTobl: yAajlleHue HaOMIOJEHUI C MpOIyCKaMH,
3al0JHEHUE IPOIYCKOB CPEJHUM 3HAYEHHEM, CO3JIaHHWE OTACIIBHOIO y3Ja JUIs
IPOIYIICHHBIX JIAHHBIX.

JlabopaTopHbie paboThI — 2 .

Tema 7. Meton onopubix BekTOpoB. [Ipsimasi u oOpatHas 3amaya. OnpeneneHue
OTIOPHBIX BEKTOPOB. A 1epHBIN TPIOK — & 4.

Jlekuun — 2 4u. Copepxkanue: Bpegenne B SVM: Onmcanue OCHOBHBIX
NPUHIMIIOB U uaeu wmerona. llpeumymectsa SVM: Bbicokas TOYHOCTb,
YCTOMYMBOCTh K MEPEOOyUYEeHHIO0, BO3MOXKHOCTH PabOThI C BBICOKOPa3MEpPHBIMU
JTAHHBIMH, CIIOCOOHOCTh 00pabaThiBaTh HEJIWHEWHBIC TPAHUIBI pa3JeiICHUS.
Henoctatku SVM: CnoxHOCTH BBIOOpa MapaMeTpPoOB siapa U PEryJsph3allu,
MEJUICHHOE oOyueHue njsi OoyibliMx HabopoB naHHbIX. [Ipsmas u oOparHas
3aja4a: IIpsimas 3agawa SVM: Halitu onTUMadbHYIO —pa3ieisionlyto
TUIEPIUIOCKOCTh B MPOCTPAHCTBE MPHU3HAKOB, KOTOpas MAaKCUMAJbHO pa3eiisieT
kimaccel maHHblX. OOpartHas 3amadya SVM: Haittm dyHKIHO sapa, KoTopas
npeoOpa3yeT UCXOIHBIC JaHHBIE B 0OJiee BBICOKOPAa3MEPHOE MPOCTPAHCTBO, TIC
KJIACChl MOYKHO pa3/ieNIuTh JIUHEHO. OnpeiesieHre OMOPHBIX BEeKTOpoB: OmnopHbIe
BEKTOpHI: TOUKM JaHHBIX, KOTOpPbIE HAXOJATCS OJMKE BCEro K pa3feisiolle
TUTNIEPIUIOCKOCTH.

JlabopatopHbie paboOThI — 2 .

Tewma 8. HauBHbI# GatiecoBckuii kitaccupurkaTop.— 9 d.
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Jlexkuunu — 3 4. Conepxkanue: Bpeaenue B HauBnbiii baliecoBckuii
Knaccudukarop: Onucanue OCHOBHBIX MPUHIMIIOB U UJEH airoputma. Teopema
baiteca: IloHsTue yCiIOBHOM BEPOSATHOCTH. METOABI OLEHKH pacIpeieieHus
npu3HakoB. EM-amroputmM  Ha  mpuMepe  CMecH  raycchad.  Mertonasl
0e3rpaJIuEHTHON  oNTUMU3AaIUU: chaydaiHeii mouck, hill climb, omxur,
TEHETUYECKUH aJITOPUTM.

JlaGopatopHbie paboThI — 2 .

Tema 9. Metoasl Ge3rpagueHTHON ONTUMM3AIUU: CIy4alHbIN mowuck, hill
climb, OT)XHT, TEHETUYECKHUI arOPUTM — 9 4.

Jlexuuu — 3 4. Conepsxanue: Cnyuaiinbiit nouck. Hill climbing (mognem B
ropy). Orxur (simulated annealing): MeTon, BIOXHOBJICHHBIH (PU3MUESCKUM
IIPOIIECCOM OTXKWTA. ['@HETHMYECKHUM aIrOpUTM: BJIOXHOBJICH 3BOJIIOIMOHHBIM
nporeccoM. [IpoctpanctBo noucka. LleneBas ¢pynkims. ['mo0anbHBIA OMTHMYM.
JlokanbHblid onTUMyM. CilyyaiiHbI€ IOUCKH.

JlabopatopHbie pabOThI — 2 4.

5. OueHo4HbIe MaTePHAJIBI AMCHUILIMHBI (MOLYJIA)
OueHoyHble  Marepuajibl  JUIsi  NPOBEICHHUS  TEKYLIEro  KOHTPOJIS
yCIEBAEMOCTH M IPOMEKYTOYHOM AaTTeCTallMd MO JUCLUIUIMHE (MOIYJIIO)
IpEeJCTaBICHbI B BUE (DOHAA OLIEHOYHBIX CPEACTB 10 AUCHUIUIMHE (MOIYJIIO).

6. MeToanueckne MaTepuaJibl AJ1s1 OCBOCHUSA U CHUIIMHBI (MOXYJISA)

Meroauueckue Marepuanbl i1 OCBOCHHUS  JAUCUUIUIMHBL  (MOMIYJISA)
MPEACTABICHBI B BUJIE Y4EOHO-METOANYECKOI0 KOMIUIEKCA TUCIIUIUIMHBL (MOTYJIS).

7. HepequL y‘leﬁﬂblx HSHaHHﬁ, HGOﬁXOIII/IMLIX AJIf1 OCBOCHUSA NUCIHUIIJINHBI

(MoayJin)
Hcnone3yer
csl IpU
Ne | bubnmorpaduyeckoe onucanue P
U3YYCHUU Pexum nocryna
n/n y4eOHOTO U3/IaHUs
pazzenos
(Tem)
BopoHos, M. B. Cucremsl
HCKYCCTBEHHOI'O UHTEJUIEKTA :

y4eOHUK M MPAKTHUKYyM JJis BY30B /
M. B. BopoHoB, B. U. IInmeHoB,
1 |W. A. HebaeB. — 2-¢ uza., nepepad.| Temsl 1-9
n jgomn. — MockBa : H3naTenbcTBO
FOpaiit, 2025. — 268 ¢. — (Briciiee
oOpazoBanue). — [SBN 978-5-534-
17032-0. — TexcT : 2neKTpOHHBIH //

https://urait.ru/bcode/
558865



https://urait.ru/bcode/558865
https://urait.ru/bcode/558865

20

OO6pazoBaTenbpHas matgopma
Opaiit [caitT]. — URL:
https://urait.ru/bcode/567794

beccmepTHBIi, n. A.
HHTeIeKTy albHbIC CUCTEMBI :

y4eOHUK M MPAKTHUKYM JJis BY30B /
U. A. beccmepTHBIH,

A. b. HyrymaHoga,

A. B. IlmaronoB. — 2-¢ w34 —
MockBa : HM3narensctBo  FOpaiir,
2025. — 250 c. — (Beiciee
oOpaszoBaHue).

Temsr 1-9

https://urait.ru/bcode/
558664

CraHKkeBHY, JI. A.
HHTe/UIeKTyallbHBIE ~ CUCTEMBI |
TEXHOJIOTHH : YYCOHUK W MPAKTUKYM
st By3oB / JI. A. CtankeBuu. — 2-€
u3a., nepepab. u jgon. — MoCKBa :
M3pnarensctBo  FOpaiit, 2025. —
478 c. — (Briciiee o6pa3zoBaHme).

Temsr 1-9

https://urait.ru/bcode/
560754

HoBukoB, ®. A. CuMBoJIHMYECKHI
HCKYCCTBEHHBIN HUHTEJIJICKT:
MaTeMaTHICCKHE OCHOBBI
MPEACTABICHHUS 3HAHUH . y4YCOHHUK
nas BysoB/  ®. A. HoBukoB. —
MockBa : H3znmarensctBo  FOpaiit,
2025. — 278 ¢c. — (Bricmee
00pa3oBaHue).

Tema 1-9

https://urait.ru/bcode/
561410

HNBanoB, B. M. HHTennekTyaibHbIe
CHUCTEeMBI : ydeOHOoe mocobue s
By30B / B. M. IBaHOB ; o Hay4HOM
penakuen A. H. Cecekuna. —
MockBa : HM3narensctBo  FOpaiir,
2025. — 88 ¢c.— (Briciee
oOpaszoBaHue).

Temer 1-5

https://urait.ru/bcode/
558865

I'ymepoBa, I'.U.  DnekTtpoHHOE
MPABUTEIBCTBO |  YYCOHWK IS
BY30B / I'. Y. T'ymepoga,
O. II. IlaitmueBa. —  7-¢ U371,
nepepad. u  jgom. —  Mockga :
M3narensctBo  FOpaiit, 2025. —
289 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-
20865-8. — TeKcCT : 2IEKTPOHHBIHN //
OO6pazoBaTenbpHas matgopma
IOpaiit [caiT].

Temsr 5-9

https://urait.ru/bcode/
558889



https://urait.ru/bcode/558889
https://urait.ru/bcode/558889
https://urait.ru/bcode/558865
https://urait.ru/bcode/558865
https://urait.ru/bcode/561410
https://urait.ru/bcode/561410
https://urait.ru/bcode/560754
https://urait.ru/bcode/560754
https://urait.ru/bcode/558664
https://urait.ru/bcode/558664
https://urait.ru/bcode/567794
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PaGueBckuii, A. H. Cunretnueckue
JIAaHHBIC M Pa3BUTHE HEHUPOCETEBBIX
TEXHOJIOTUH : y4YCOHHK IS BY30B /
A. H. PaGueBckuii. — Mockaa :
N3parensctBo  FOpaiit, 2025. —
187 ¢c. — (BrIcmiee obpa3oBanue).

Temsr 1-9

https://urait.ru/bcode/
568661

Boponos, M. B. Cucremsl
UCKYCCTBEHHOTO  HWHTEJIEKTa
y4eOHUK W TPAKTUKYM MJii BY30B /
M. B. Boponos, B. H. Ilumenos, U.
A. HebaeB. — 2-¢ u3a., mepepad. u
porn. — MockBa : H3parenbcTBO
IOpaiit, 2026. — 268 ¢. — (Bsicmiee
00pa3oBaHue).

1-12

https://urait.ru/bcode/
588642



https://urait.ru/bcode/588642
https://urait.ru/bcode/588642
https://urait.ru/bcode/568661
https://urait.ru/bcode/568661
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8. IlepeyeHb 31eKTPOHHBIX 00PA30BATEIBLHBIX PECYPCOB, COBPEMEHHBIX
npo¢ecCHOHAIbHBIX 0a3 TaHHBIX U HHGPOPMALMOHHBIX CIMPABOYHBIX CHCTEM,

H606XOIII/IM]>IX AJIS OCBOCHUA JUCIIHUIIJINHBI (MOI[yJISI)

8.1. DnekTpoHHbIE 00pa30BaTENbHBIE PECYPCHI:

Ne
i HaunmenoBanue I'unepcepnka
! MunmcrepeTso HAayKH H BBICIICTO https://www.minobrnauki.gov.ru/
oOpaszosanus Poccuiickoii degeparmu
2 denepanbHas ciyx)0a 1Mo Haa30py B chepe http://obrnadzor.gov.ru/ru/
o0pa3oBaHus U HAYKU
3 ®denepanbHbIi nopran «Poccutickoe http://www.edu.ru/.
00pazoBaHme»
4 Wndopmanmonnas cucrema «EanHoe okHO http://window.edu.ru/
JI0CcTyma K 00pa3oBaTeIbHBIM pecypcam»
> Enunast kot nupposbix http://school-collection.edu.ru/
00pa30BaTeIbHBIX PECYPCOB
6 ®denepanbHbIi HEHTP HHHOPMALMOHHO- http://feior.edu.ru/
00pa30oBaTeIbHBIX PECYPCOB
7. DNEeKTPOHHO-OMOIMOTEeYHAs CUCTEMA .
. https://znanium.ru/
«Znaniumy:
8. | DnexrponHas Oubmuoreuynas cucrema FOpaiit https://biblio-online.ru/

8.2. CoBpeMeHHbIe npodeccuoHanbHbIe 0a3bl JTAHHBIX U UHPOPMAITUOHHBIC

CIIpaBOYHLIC CUCTCMBI:

Ne
i HaunmenoBanue IlMumepccerpinka (mpu HATMYWHN)
1 OdunmaneHbIii UHTEPHET MTOPTAIT TTPABOBOM http://pravo.gov.ru/index.html
rH(bOpMaIH
5 3neKTp0HH0-6H6ngIOTeqHaﬁ cucrema https://znanium.rw/
«Znaniumy:
3 | OmnekrtponHnas 6ubnanoreynas cucrema FOpait https://biblio-online.ru/
4 OdnunansHelii calT MuHHCTEpCTBA https://mB1.pdY/
BHYTpeHHHUX Jen Poccuiickoit @enepanuu
5 Odurmanehbiii caiit KoncturynuonHoro Cya http://www ksrf.ru/
Poccuiickoii @enepanuu
6 Oduunansueiii caiit Bepxosnoro Cyna http://www.supcourt.ru
Poccuiickoit @enepainu
7 Oduruanehslii caiit Cye0HOTO http://www.cdep.ru
Jenapramenta npu BepxosHom Cyzne PO
8 CrnpaBouHas paBoBasi CHCTEMA https://www.consultant.ru/edu
«Koncynsrantlimrocy
CnpaBouHast mpaBoBas cucrema «[ APAHT- https://study.garant.ru/
9 OO6pazoBanue»



https://study.garant.ru/
https://www.consultant.ru/edu/
https://xn--b1aew.xn--p1ai/
http://www.cdep.ru/
http://www.supcourt.ru/
http://pravo.gov.ru/index.html
https://znanium.ru/
https://znanium.ru/
https://www.minobrnauki.gov.ru/
http://www.ksrf.ru/
https://biblio-online.ru/
https://biblio-online.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://obrnadzor.gov.ru/ru/
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9. MarepuaJibHO-TEXHUYECKOEe o0ecrevyeHue M CIUITHHBI (MOIYJIs1)

[lepeuenn CocTaB KOMILIEKTa JIMIIEH3UOHHOTO U
No HaumenoBanue o0opyAoBaHUA U CBOOOZHO PACIPOCTPAHIEMOTO
n/m MIOMEIICHUS TEXHUYECKUX POTPaMMHOTO 00eCTieueHH s, B TOM YHCIIe
CpeICTB O0yUeHus OTEYECTBEHHOT'O TPOU3BOJICTBA
1. 1C:Ilpennpusitue 8 -
CyO0aM1IeH3UOHHBIH JOrOBOp OT
02.07.2020 Ne FOC-2020-00731;
2. CipaBO4HO-IIpaBOBasi CUCTEMA
"Koncynwrantllntoc" - loroBop Ne 96-
244 2023 /RDD ot 17.05.23
YuebHast aynutopus s 3. JluuieH3uoHHbIN A0roBOp Ne
MPOBEJICHUS YUEOHBIX J16030/01/26 ot 05.12.2025 mexny AHOO
3aHATUI «B3IIN» u OO0 «I"apantCepBuc» Cpoxk
Macrepckas, nercteust — 0o 31.12.2026
OCHAIIleHHAI 4. Microsoft Office - CyOnuieH3MOHHBIHI
o0opyoBaHuEM, Pabouee mecto norosop ot 12.01.2017 Ne
TEXHUYECKUMH MPENoaaBaTes Bx 1O _123015- 2017. JIunen3us
CpeAcTBaMu O0y4YeHHUs U (cTom, OfficeStd 2016 RUS OLP NL Acdmc;
MaTepraIaMu CTyJ); MeOeITb 5. Aatuupyc Dr.Web Desktop Security
Aynuropus 1is yYEHHUYECKas, Suite - JIunenznonHsiit gorosop Ne 080-
1 MIPOBEACHUS 3aHATUIA JTIOCKa S00258L o mpenocTaBieHU: MpaB HA
CEMHUHAPCKOT0 THIA YUEHUYECKas; UCrob30BaHue nporpamm it 9BM ot 18
Kabuner s kypcoBoro IIEPCOHAJIbHBIE utons 2025r.;
MPOEKTUPOBAHUS KOMIIBIOTEPBI C 6. LibreOftice - CBo6oaHo
(BBITIOJTHEHUE KYPCOBBIX | TOAKIIIOYCHHUEM K pacnpocTpaHsieMoe MPOrpaMMHOE
pabor) cetn HTEpHET obecrieueHue;
Aynutopus s 7. 7-Zip - CBOOOHO pacpoCTpaHIEMOe
TEKYIIET0 KOHTPOJIS U porpaMMHOe 0OecreyeHre
IPOMEKYTOUHOU OTEYECTBEHHOI'O ITPOU3BO/ICTBA.
aTTecTalluu 8. DneKTpoHHO-ONOIMOTEeYHAs CUCTEMA
Jlaboparopus «¥Opaiity»: JInnenznonusii forosop Ne
TEXHUYECKUX CPEJICTB 7297 ot 04.07.2025 (moamucka
o0yueHus 01.09.2025-31.08.2028)
9. DneKkTpoHHO-OUOINOTEYHAs cUcTEMa
«3HaHuyM»: JInneH3noHHbIN goroBop Ne
69736¢ ot 17.07.2024 (OcHoBHas
kosutekius DbC) (moamucka 01.09.2024-
31.08.2027)
1. 1C:IIpennpusitue 8 -
MeGenn CyO0aM1IeH3UOHHBIH JOrOBOp OT
. 02.07.2020 Ne FOC-2020-00731;
YUEHUYECKas;
KOMIIbIOTepHBIH XOIL1 ocKa 2. CipaBO4HO-IIpPaBOBasi CUCTEMA
"Koncynprantllnroc" - loroBop Ne 96-
5 Aynuropus s yueHpHeckad, 2023 /RDD or 17.05.23
CaMOCTOSITEILHON [CPCOHAJIEHBIC 3. JIuneH3noHHEIH 70roBop No

paboTHI OOYJAFOIITUXCSI

KOMIIBIOTEPBI €
MOJKIIFOYEHUEM K
cetu nTepuer

J16030/01/26 ot 05.12.2025 mexny AHOO
«B3IIN» u OO0 «I"apantCepBuc» Cpoxk
nevctBus — a0 31.12.2026
4. Microsoft Office - Cy0nuiieH3MOHHBIH
JoroBop ot 12.01.2017 Ne
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HanmenoBanue
IIOMCIICHUA

Ilepedyenn
000pyI0BaHUS U
TEXHUYCCKUX

CPENICTB 00yUYCHHUS

CocTaB KOMIUIEKTa JIMIIEH3UOHHOTO U
CcBOOOJIHO PACIPOCTPAHIEMOTO
IPOTPaMMHOT0 0OecrieueH sl, B TOM YHCIIe
OTE€YECTBEHHOI'O IPOU3BOJICTBA

Bx 110 123015- 2017. JIuuensus
OfficeStd 2016 RUS OLP NL Acdmc;
5. AutuBupyc Dr.Web Desktop Security
Suite - JIuniensuonnsiii qorosop Ne 080-
S00258L o npepocTaBieHUH IIpaB HA
HCIOJIb30BaHue nporpamm st 9BM ot 18
ntoist 2025r.;

6. LibreOffice - CBoOomHO
pacrpocTpaHsieMoe PorpaMMHOe
obecreyeHue;

7. 7-Zip - CBOOOIHO pacpoCTpaHsIeMOe
porpaMMHOe oOecreyeHue
OTEYECTBEHHOT'O IIPOU3BO/ICTBA.

8. DNeKTpOHHO-0MOIMOTeYHas CUCTEMA
«¥Opaiity»: JInnenznonusiii forosop Ne
7297 ot 04.07.2025 (moamucka
01.09.2025-31.08.2028)

9. DIIeKTpOHHO-OUOIMOTEUHAsT CUCTEMA
«3HaHuyM»: JInnen3noHHsli Jorosop Ne
69756¢ ot 17.07.2024 (OcHoBHas
kosutekust DbC) (moamucka 01.09.2024-
31.08.2027)

245 YuyebHas ay TuTOpUs
JUI IPOBEICHUS
yueOHBIX 3aHATHH
Jlaboparopus
UHPOPMATUKU
Aynuropus uist
TEKYIEro KOHTPOJIS U
ITPOMEKYTOYHON
aTTecTaluu
Kabuner ny1s1 KypcoBoro
IIPOEKTUPOBAHMUS
(BBITIOJIHEHUE KYPCOBBIX
pabor)

Pabouee mecto
npernoiaBaTens
(ctom,
CTyJ); MeOeIb
YYeHUYECKas;
JI0CKa
YYeHUYECKAs;
OaHHEpBHI;
MIEPCOHAJbHBIC
KOMITBIOTEPHI C
MOJTKITFOUCHUEM K
cetu nTepuer

1. 1C:Ilpennpusitue 8 -
CyOnuIIeH3UMOHHBIN IOTOBOP OT
02.07.2020 Ne FOC-2020-00731;

2. CripaBOYHO-IIpaBOBasi CUCTEMaA
"Koncynwrantllntoc" - loroBop Ne 96-
2023 /RDD ot 17.05.23
3. JIuueH3uoHHBIH JoroBop Ne
J16030/01/26 ot 05.12.2025 mexmy AHOO
«B3IIN» u OO0 «I"apantCepBuc» Cpok
nenrcteus — 0o 31.12.2026
4. Microsoft Office - CyOnuiieH3nOHHBIN
noroBop oT 12.01.2017 Ne
Bx I10 123015- 2017. JIuuensus
OfficeStd 2016 RUS OLP NL Acdmc;
5. AatuBupyc Dr.Web Desktop Security
Suite - JIutiensuonnsit qorosop Ne 080-
S00258L o npexocTaBieHUH MpaB HA
HCTOJIb30BaHue nporpamm st 9BM ot 18
nroist 2025r.;

6. LibreOffice - CBoOo1HO
pacrmpocTpaHsieMoe IPOrpaMMHOE
obecreyeHue;

7. 7-Zip - CBOOOHO pacpoCTpaHsIeMOe
porpaMMHOe oOecriedeHre
OTEUYECTBEHHOTO MPOU3BOJICTBA.

8. DnekTpoHHO-OMOIMOTEYHASI CUCTEMA
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/o

HanmenoBanue
IIOMCIICHUA

Ilepedyenn
000pyI0BaHUS U
TEXHUYCCKUX
CPENICTB 00yUYCHHUS

CocraB KOMIUIEKTA JIMIIEH3UOHHOTO 1
CBOOOJHO PACIPOCTPAHIEMOIO
MPOrPaMMHOTO 00ECTICUEHUS, B TOM YHCIIE
OTEYECTBEHHOI'0 MPOU3BOJICTBA

«¥Opaiity»: JInnenznonusiii gorosop Ne
7297 ot 04.07.2025 (moamucka
01.09.2025-31.08.2028)

9. DIeKTPOHHO-OUOIMOTEUHAs CUCTEMA
«3HaHuyMm»: JInLeH3MOHHBIH JoroBop Ne
69756¢ ot 17.07.2024 (OcHoBHas
kosutekius DbC) (moamucka 01.09.2024-
31.08.2027)




JIucr perucrpanum u3MeHeHHi K padoyeil mporpaMMe JUCHMILIHHBI (MOIYJIs1)

[Tonnuce
[ara Howmepa JIOKyMEHT, Ha OCHOBaHUH 4360 UK
BHECCHUS | U3MEHEHHBIX KOTOPOI'O BHECEHBI ConepxaHre U3MEHEHUI P pa6oqel71
W3MEHEHUN JIMCTOB V3MEHEHUS p
MIPOrPaMMBbI
®denepanbHbIN
roCy1apCTBEHHBIN

00pa3oBaTenbHbBIN CTaHAAPT
BBICIIIETO 00pa30BaHUs —
CHEIHAIIUTET 110
02.09.2024 21-22 cnenuainsHocTH 40.05.04
CynebHast 1 IpOKypopcKas
nesaTenbHoCTh: 1Iprkas
Muno6pnayku Poccun ot 18
asrycra 2020 Ne 1058
®denepanbHbIN

O6HoBeHNE MpodhecCHOHATBHBIX 0a3 JaHHBIX U
MH(POPMALIMOHHBIX CIIPAaBOYHBIX CUCTEM

roCyJapCTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT
BBICIIIETO 00pa30BaHUs —
CHELHUAINUTET 110
02.09.2024 22-24 cnenuansHocTh 40.05.04
CynebHas u npoKypopckas
nesaTenbHoCTh: 1Iprkas
Muno6pnayku Poccum ot 18
asrycra 2020 Ne 1058
JIM1eH31OHHBIN JOroBOp C

OOHOBIJIEHHE KOMIUIEKTA JINIICH3HOHHOTO IIPOTPAMMHOTO
obecreueHus

00O «2nekrpoHHoe
m3narensetBo FOPAUTY ot

23.06.2022 Ne 5343 ¢
JOCTYTIOM K aJalTHPOBAHHBIM
texuosorusim ObC (s mur ¢

OTpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3PEHUS)

JInIeH3uOHHBII I0TOBOP C

02.09.2024 19-21 AKTyanu3anus JUTepaTypbl
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000 «(3HAHUYM» ot
17.07.2024 Ne 697 OBC ¢
Z[OCTYHOM JJIA JIUL C
OTpaHHYCHHBIMA
BO3MOXHOCTSIMHA SI[OpOBBSI

01.09.2025

19-21

JIM1IeH3MOHHBIN TOTOBOP C
00O «2nekTpoHHOE
U31aTEILCTBO FOPANT» ot
04.07.2025 Ne 7297 ¢
JIOCTYTIOM K aJlalTHPOBAaHHBIM
texHosorusm ObC (s nu ¢
OTpaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3PEHHUS)
JIM1IeH3UOHHBIN TOTOBOP C
000 «<3HAHHYM» ot
17.07.2024 Ne 697 OBC ¢
JIOCTYTIOM ISl JIUIL C
OTpaHUYEHHBIMHU
BO3MO>KHOCTSIMU 3/10POBbBSI

AKTyanusaius JuTepaTypbl

01.09.2025

22

®denepanbHbIN
roCyJapCTBEHHBIN
00pa3oBaTeNbHBIN CTaHAAPT
BbICILIET0 00pa30BaHUs MO
HalpaBJIEHUIO IOATOTOBKU
40.03.01 FOpucnpynenuus
(ypoBeHb OakanaBpuaTa):
[Tpuka3 Muno6puayku Poccun
ot 13.08.2020 Ne 1011

OO6HoBeHHNE MPodheCCHOHATBHBIX 0a3 JaHHBIX U
MH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

01.09.2025

23-25

®denepanbHbId
roCyJJapCTBEHHBII

o0pa3oBaTeNbHbIN cTaHAapT
BbICIIIEr0 00pa30BaHUs MO

HaIPaBJICHUIO MOATOTOBKH
40.03.01 FOpucnpyneHuus

(YpoBeHb OakanaBpuara):

ITpuka3z Muno6pHayku Poccun

OOHOBIIEHUE KOMIUIEKTA JIMIICH3HOHHOTO MMPOTPAMMHOTO
o0ecrieueHus
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or 13.08.2020 Ne 1011

01.09.2026

19-21

JIM1IeH3UOHHBIN TOTOBOP €
00O «2nekTpoHHOE
U31aTEILCTBO FOPANT» ot
04.07.2025 Ne 7297 ¢
JIOCTYTIOM K aJlaliTHPOBAaHHBIM
texnosorusm ObC (s nur ¢
OTpaHUYCHHBIMHU
BO3MO>KHOCTSIMU 3pPEHHUS)
JIM1IeH3MOHHBIN TOTOBOP C
000 «<3HAHHYM» ot
17.07.2024 Ne 697 OBC ¢
JIOCTYTIOM JIJISI JIUIL C
OTpaHUYEHHBIMHU
BO3MO>KHOCTSIMU 3/10POBbBSI

AKTyanu3ainus JuTepaTypbl

10

01.09.2026

23-25

®denepanbHbIN
roCyJapCTBEHHBIN
00pa3oBaTeNbHBINA CTAaHAAPT
BbICILIET0 00pa30BaHUs MO
HalpaBJIEHUIO IOATOTOBKU
40.03.01 FOpucnpynenuus
(ypoBeHb OakanaBpuaTa):
[Tpuka3 Muno6puayku Poccun
ot 13.08.2020 Ne 1011

OOHOBIJIEHHE KOMIUIEKTA JINIICH3HOHHOTO IIPOTPAMMHOTO
obecreueHus
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