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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.05 [IBurarenu jieTare/bHbIX annaparoB
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 9 CUCTEM YTIPABJIEHUSA 1 KOMITBFOTEPHBIX
TEXHOJIOT U
TonmaueB Cepreii ['eHHaZibeBUY, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBenyromuii Kadenpoii CripuieB A.H., 1.BoeH.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A9 IVTIASMOT'A30JVUHAMMUKA N TEIVIOTEXHUKA

3aBegytroiuii Kadeapoii Terepuna U.B., K.T.H., fo1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI NICKYCCTBEHHOI'O UHTE/UIEKTA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

YK-1 — CrniocobeH OCyIIeCTBASTE KPUTUUECKHH aHaau3 MpOOJeMHBIX CUTYal[ii HA OCHOBE CHCTEMHOTO
MOAX0[a, BbIPA0aTkIBaTh CTPATErHI0 JeUCTBUNA

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

YK-1
3HAHUA:
Teopur TeXHOJIOTHI HNCKYCCTBEHHOI'O MHTEJ/I/IEKTaA;;

YMeHus:
BbIOMpATh M TIPUMEHSTh TEXHOJIOTUIO MCKYCCTBEHHOTO HHTe/IeKTa /ISl PelleHWs WIN MOJJeprKKH
pelleHusI [IOCTaB/IeHHOM 3aJauy;;

HABblKU:
HCITO/Ib30BaHUsI TEXHOJIOTHI HWHTEJ/VIEKTYa/IbHOT'O dHa/IM3a JaHHBIX U MOAAEePXKKH IMTPUHATHA pemeHHﬁ..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa OCHOBBI NCKYCCTBEHHOI'O UHTEJIVIEKTA sBnsieTCsl JUCLUIVIMHON
(aKy/IbTaTUBHOrO 0/10Ka NIPOrpaMMBbI MTOATOTOBKH 110 Hampas/ieHHI0 24.04.05 /JJgueamenu 1emamenbHbIX
annapamos.

Cogeprxanue AVICLMTUIMHB] SB/IS€TCS JIOTUYECKAM TIPOJO/DKEHHeM /JUCLIUIIINH: METO40JIOI'A
HAYUYHBIX NCCJIEAOBAHUN.

Copep>kaHue AWCIMIVIMHBI SIBJSIETCS 0CHOBOM Ayt ocBoenus guciuiuiii: TEXHOJIOTUYECKAS
IMTPAKTUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CrniocobeH oCyIIeCTBATh MOJTOTOBKY HAyUHbIX MyO/IHMKalui, HayuHO-TeXHUUECKUX OTUETOB,
0030pOB 10 pe3y/bTaTaM BBITTOJTHEHHBIX UCC/IeIOBAHUI M Pa3paboToK

¢ YK-1 — CriocobeH oCyIeCTB/ISITh KpUTUUECKUI aHau3 MPO0IeMHBIX CUTyallii Ha OCHOBE CUCTEMHOTO
TIO/IX0/Ia, BbIPAOAThIBATh CTPATErHIO EeHACTBUH

¢ YK-6 — CriocobeH orpe/ie/liTh ¥ peaTi30BaTh MPUOPUTEThI COOCTBEHHOM ZIeITeIbHOCTH 1 CII0COOBI ee
COBEepILIEHCTBOBAHUS HAa OCHOBE CaMOOIIEHKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HawnmeHoBaHHe pasjie/IoB H AUAAKTHYECKUX eHHHUL]

BCETO

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHUecKHe
3aHATHSA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

K-1

Yy

11

Pa3pen 1. OcHOBHbIe MOHATHA UCKYCCTBEHHOro uHTe/nekra (MU). 1.1.
VHTenneKTyanbHbIe CUCTeMbl — CUCTeMbl OCHOBaHHBIE Ha 3HaHHsIX. CBOWCTBA 3HAHUH,
yTipaB/ieHHe 3HaHUSMH. MeTozbl IPe/iCTaBIeHHs 3HaHUi B 6a3ax JaHHBIX MH(OPMaLIOHHBIX
CHCTeM; MeTO/Ibl MH)XeHepuH 3HaHUi. 1.2. VIHTe/IeKTya IbHast 3a/laua 1 ee CBsi3b C [OHATHEM
anropurMa. @opmasbHasi MOJe/b aIrOpUTMa B BUJe MaluHbl Thiopunra. 1.3. Vicropus
passutust U kak HayuHoro HanpaBs/eHusi. PanHue uccienoBanus B 50-60-e rogpl.
Jlorryeckoe 1 HefipokrGepHeTHYeCKOe HarpaB/IeH!sI. YCIeXH KCIepTHBIX CHCTeM B 70-e
rozpl. Jlornueckoro nporpamMmupoBanue U si3blk PROLOG. Ilporpamma cosganus 9BM 5-ro
nokosienus. Ctpareruyeckast komnetoTepHasi uHunparusa CIIA. VccnegoBanus o MIU B
CCCP u Poccuu. CoBpeMeHHbIe TeH/eHIIUU pa3BUTHs Teopun 1.

22

14

30

11

Paspen 2. Peulenne HHTe//IEKTya/IbHbIX 3a/jau B HefipoceTeBoM Ga3uce. 2.1.
Bronornyeckuii ¥ NCKyCCTBEHHBIHM HeiipoH. [10HATHe NCKyCCTBeHHOM HePOHHOU ceTh
(MHC). Knaccuduxauus MHC no tvnam cesizeit Mexxay HelipoHamu. 2.2. TurioBble 3ajiauu
petaembie THC. O6/1acTH NpMMeHeHHst HCKYCCTBEHHbIX HeHPOHHBIX ceTeid. Criocobbl
06yuenust THC - koHTpo/upyemoe o0yueHue 1 camoopraHusanus. 2.3. [TlepcentpoHsl.
Ipo6nema MMHeHHO pa3aeMMOCTH Ha MpUMepe OAHOC/IOWHOTO TTepCenTpoHa.
TIpezcTaB/IsIeMOCTb  06y4aeMOCTb TepcenTpoHa. AJITOPUTM 00y4eHHs O/JHOCIOIHOTO
niepcentpona. 2.4. O6yuenne MTHC npsiMoro pacrpocTpaHeHHst METOZOM 06paTHOro
pacrpoctpaHeHust ommbKy. [J0CTOMHCTBA U HeZJOCTAaTKU MeToAa. EMkocts certu. 2.5.
HetiponHele ceTn afjanTiBHOM pe3oHaHCHOM Teopuu (APT). [locTOMHCTBA 1 HeIOCTAaTKU ceTe
APT. 2.6. CamoopraHu3yoLecst HepOHHbIe CeTH. AJITOPUTMbI CAMOOPTaHU3aLi|H.
Camoopranu3sytoliyecs KapTel KoxoHeHa. IIpuMeHeHre caMOOPraHM3yOLMXCsl HeHPOHHBIX
ceTell B MHTe/IIeKTya/IbHbIX MH(OPMALMOHHBIX CUCTeMax. 2.7. HeiipoceTeBble Mogemm
accoupariBHO# namsiti. Cetn Xondunga u XemvuHra. Peamm3sanus AByHarpas/ieHHOR
accolMaTUBHOM namsTy. 2.8. CTpyKTypa cBepTouHOM HelipoHHol cet (CHC). Onepanuu
cBepTKH ¥ 1oABbIGopKH. TeH3opHoe npeycTasienue faHHbIX. OcobeHHocTH 06yueruss CHC.
O6yuenne MHC Ha TeKCTOBBIX JaHHBIX. COCTaB/IeHHe C10Bapsi, TOKeHU3aLysl, TIpe/iCTaB/IeHre
TOKEHOB B BeKTOPHOH (hopme.

48

25

16

23

30

1

Paszpen 3. JBO/IIOLHOHHBIE METOABI HCKYCCTBEHHOT0 HHTe/UTeKTa. 3.1. Knaccupukanys
3BO/TIOLIMOHHBIX MeTo/l0B. ['eHeTHueckue anroputmel (IA), IToctaHoBKa 3afaun. CHUMBOJIbHAS
Mozesib A. OcHOBHbIe cocTaBJsitoLye npoctoro A (oT60op, CKpelBaHie, MyTaLust).
Crposiue 610ku. Teopema cxeM. 3.2. [IpumeHeHue reHetuuecknx anroputmos (I'A) s
006yueHHst UCKYCCTBEHHbIX HEIPOHHBIX CeTel.

38

18

10

20

40

Bcero 3a 11 cemectp

108

51

34

17

57

100

Bcero no gucuuninHe

108

51

34

17

57

100

3.2. AyAuTOPHBII NPAaKTUKYM

HOMep M HaMMeHOBaHHe

pa3jena JUCHUAITHHBI

Tema NPAKTHYECKOr'o 3aHATHUA

Oo0neMm,

ayp.
4yacos

Pasgen 2. Pemtenue
HHTe/IeKTya/IbHbIX 3a/jau B
HelipoceTeBoM Daswuce.

Peanm3arysi mporielypbl 00yueHusi CaMOOPTraHU3YHOLIeHCs
HeMPOHHOM CeTU aJanTUBHOIO Pe30HaHCa

PacrpoCTpaHeHUEM OITUOKU

Peanu3ariys airoputMa o00yueHHst MHOTOC/I0HHOM
HeUpoHHOU ceTH (TIepcenTpoHa) crocobomM 06paTHOTO

Pazgen 3. 3BoJIIOI[MOHHbIE
METO/IbI NUCKYyCCTBEHHOTO
UHTeJIJIeKTa.

IIporpammHas peanu3aliyisi FeHeTUUECKOTO a/lr0pyUTMa
OMTHMU3aLMH L{eIeBOM (PyHKLUN

Bcero 3a 11 cemecTp

17

3.3. CamocrosiTennbHas padora crygenrta (CPC)

Homep 1 HAMMEHOBdHHe

n/m pasjesia JUCHUILUTHHBI

Copep)xaHue yueGHOro 3afaHus

Oo0neMm,
4acoB

Pazgen 1. OcHOBHBIE TTOHATUS
1  |MCKyCCTBEHHOTO WHTeJI/IeKTa
(1n).

W3yueHue rpeyCMOTPEHHBIX TIPOTPAMMOMA
TUIAaKTUUECKUX eTUHMI] TI0 KOHCTIEKTaM JIEKIMHA U
PEeKOMeHTyeMOM JTuTepaType

14

Pazgen 2. PerteHue
WHTeIJIeKTyasIbHBIX 33/iau B
3  |HelipoceTeBOM Da3uce.

BbIrosiHeHHe 1 MOATrOTOBKA K 3aIIUTe MPAKTHUeCKOTO
3a/laHus

10

W3yueHue npeyCMOTPEHHBIX IPOrPaMMOM

6

10
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JUJAKTUUeCKUX eJUHUL] [0 KOHCTIEKTaM JIEKLIUK U
peKoMeH/1yeMO UuTepaType
4 [ToaroToBkKa K MpakTAYeCKUM 3aHSTHUSIM 3
5 BrinonHeHue ¥ OATOTOBKA K 3alljiTe MpaKTHUueCKOro 5
3a/laHus
Pazgen 3. 3BoJIIOI[MOHHbIE
6 INoaroroBka K MpakTH4YeCKUM 3aHATUSIM 5
MeTO/bl UCKYyCCTBEHHOIO -
HTe/UTeKTa. N3yyeHue npeyCMOTPEeHHBIX IPOrPaMMOM
7 IUAAKTUUeCKUX eIMHUL] 110 KOHCTIEKTaM JIEKLIUM U 10
peKoMeHyeMoM IiTepaType
Bcero 3a 11 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUA JTNCLUIIJIMHbBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/3/4|5| 6 |7|8 9 10 |11|12|13/14|15| 16 17
11 AP Otu.no I13 | AP AP Tect, Otu. no I13, 3au.
YcnoBHble 0003HAUEHUS:
¢ TP — nuiarHoCTHYecKas pabora;
¢ Ortu. 1o I13 — oTUeT 110 NpakTUUeCKOMY 3a/,aHUI0;
e Tect — TecT;
e 3au. — 3ayer.

Tekymuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[TMarHoCTUYeCKasi pabora;
OTUET IO MPAKTUUeCKOMY 3a/[aHHI0;
TECT.

HpOME)KYTO‘lHaH dTTecTalus IIpOBOAUTCA B (l)OpMaXZ

3a4yert.

32962




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Macos. . I'enetuueckuii anroputm B MATLAB. CII6.5I'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2014, 30 3k3.

2. A. H. T'ymuH. . SI3bIKOBbIe CpeJiCcTBa pa3paboTKu UHTeIIeKTyambHbIX cucteM. CI16.BT'TY "BOEHMEX"
uM. [1. ®. YcruHoga, 2013, 170 k3.

3. A. Tlerar. . HeuéTKoe MofieipoBaHue 1 yripaeienue. M.: BUHOM. Jlaboparopus 3Hanui, 2012, 19 3Kk3.

4. b. 5. Cosetos, B. B. Ilexanorckuii, B. []. UepToBckoii. . [IpeacraBnenue 3HaHN B MHHOPMAITMOHHBIX
cuctemax. M.: Akagemus, 2011, 25 3k3.

5. B. A. Uyntokos, Y. @. AcraxoBa, A. C. Iloranos. . CUCTeMbI HCKYCCTBEHHOT'O UHTEJJIEKTa.
[Mpaktrueckuii Kypc. M.: BUHOM. Jlaboparopust 3Hanui, 2012, 10 7Kk3.

6. C. I". TonmmauéB. . OcHoBbI McKyccTBeHHOTO MHTeNIekTa. CI10.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBS,
2017, 46 5K3.

7. C.T. Tonmauég. . CHCTeMbI UCKYCCTBEHHOTO HUHTesIeKkTa. HelipoceTteBbie mopemu. CIT6.BT'TY
"BOEHMEX" nwm. []. ®@. YctuHoBa, 2011, 171 3k3.

8. C.T. Tonmaué. . HefipoceTeBbie MeToapl 06pabotku nndopmaryu. CI16.BI'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2021, 34 3K3.

9. C.T. TonmauéB. . AJITOPUTMBI TIOMCKA B CUCTEMaX UCKyCCTBeHHOTo uHTesuiekTa. CI16. BT TY
"BOEHMEX" um. 1. ®. YcTuHoBa, 2012, 178 3Kk3.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. [lepuoguueckue U3faHusi:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynnamenTansHas budauoreka BI'TY «BOEHMEX» um. [1.D.
YerrHOBa;

2. https://urait.ru — O6pa3oBarenbHas Tuiatgopma «HOpaitT». [1y1 By30B U CCy30B.;

3. http://e.lanbook.com — 3BC JlaHs.

CoBpeMeHHbIe TPoQecCHOHANBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. Scilab 6.0.2;
2. Matlab 2015a SP1;
3. Scilab.

5.6. b opmalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.

8



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcs;

3. Matlab 2015a SP1;
4. Scilab.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI NICKYCCTBEHHOI'O UHTEJIVIEKTA

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia OCHOBBI MCKYCCTBEHHOI'O HWHTEJUIEKTA  sBisieTcs  AUCLIUTIMHOM
(haky/1bTaTHBHOIO 0/I0KA IPOrpamMMbl IOJATOTOBKU IO HarpaeieHuio 24.04.05 [Jeueamenu aemamenbHbIX
annapamos. [IuciyruiiHa peajiusyercs Ha dakynasreTe M MHbOPMaIMOHHBIX 1 yHpaBasionux cucrtem BI'TY
"BOEHMEX" um. [O.®. YcrunoBa kadexgpoit M9 CUCTEM YIIPABJIEHUA U KOMIIBKOTEPHBIX
TEXHOJIOT U

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
YK-1 CriocobeH oCyIIecTBIsSTh KpUTHUECKUI aHA/T|3 MPOOIEMHBIX CUTYaluii Ha 0CHOBE CUCTEMHOTO MO/IX0/a,
BBIPAbATHIBaTh CTPATeTHIO IeHCTBHUI.

CoepKaHWe JUCIMILIMHBI OXBAaThIBA€T KPYTI BOMPOCOB, CBSI3aHHBIX C 3aJadyaMy MCC/Ie[OBaHUM B 00/acTH
CHCTeM WCKYCCTBEHHOTO WHTeJUIeKTa, TPUHIUIAaMH, MOJe/sMA U MeTOJaMH YIIpaB/ieHus CHUCTeMaMH
HCKyCCTBEHHOTO MHTeJIJIeKTa, TeHIeHIIUSIMUA UX Pa3BUTHSI, TEOPeTHUYeCKIUMU TTOJIOXKEHUSIMA OCHOBHBIX METO/[0B
TeOopUr UCKYCCTBEHHOI'0 UHTeJIIeKTa.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ OTYET MO MPAKTHUECKOMY 33/IaHHIO;
e TeCT.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI ICKYCCTBEHHOI'O UHTEJIVIEKTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pa3zenaM AVCLUTUIMHBI TIPHUBe/IeHbI B Ta

G/mte.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI Pexkomenjiyemas 1ureparypa prn?{zNéKOCTb’
Pa3pen 1. OcHOBHBIE OHATHSA UCKYCCTBEHHOro uHTe/IIekTa (UH1).
b. f1. CoBetos, B. B. Ilexanoeckuii, B. 1.
Vi3yueHHe Npe/yCMOTPEHHBIX UepToBckoii. . [IpecTaBieHue 3HaHUH B
M nH(pOpMalMOHHBIX cucTeMax: M.: Akagemus, 2011
MPOTPaMMOH AHAAKTUYCCKHX e/IMHMHL] (Tnabbr 1-2) 14
110 KOHCTIEKTAM JICKLIMH U C. I Tonmaués. . OCHOBBI UCKYCCTBEHHOI'O
PEKOMEHAYEMOM UTepaType uHTenekta: CII6.BITY "BOEHMEX" nm. 1. ®.
YctrHoBa, 2017 (I'maBa 1)
Wroro no pasgeny 1 14
Pa3zpgen 2. PerleHre MHTe/UIEKTYa/ILHBIX 3aa4 B HelipoceTeBoM Oa3muce.
A. H. T'yuuH. . SI3b1K0BBIe cpeAcTBa pa3paboTku
Ry r— UHTeNIeKTyanbHbIX cuctem: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2013 ([1aBbI 1- 10
MpaKTUYeCcKoro 3aJaHus 2)
C. I Tonmaués. . OCHOBBI UCKYCCTBEHHOI'O
unTenekra: CI16.FT'TY "BOEHMEX" um. []. @.
YctuHoBa, 2017 (I'naBa 4)
C. I Tonmaués. . CUCTeMBI UCKYCCTBEHHOI'O
I/IqueHHe MpeayCMOTPEHHBIX HHTeJ/lJIeKTa. HEI‘;IPOCETeBbIe MOJeJ/In: CII6.BI'TY
Hpo[‘paMMoﬁ IUAAKTUUeCKUX eIUHUIL] "BOEHMEX" um. ,Z[ (OX YCTI/IHOBEI, 2011 (Ff[aBbI 4- 10
T10 KOHCIeKTaM JIeKL[UH 1 6)
PeKOMeH/[yeMoii IuTeparype C. T. Tonmaués. . HelipoceTeBble MeTOZIbI 00pabOTKH
vHpopmaruu: CII6.BT'TY "BOEHMEX" um. []. ®.
YcruHoga, 2021 (I'naBsl 3-4)
B. A. Uyntokos, 1. ®. Acraxosa, A. C. Iloraros. .
CucTeMbl HCKYCCTBEHHOTO MHTEJJIEKTA.
IToAroToBKa K npakTH4ecKnuM 3aHstusiv| [1pakTideckui Kype: M.: BUHOM. Jlaboparopust 3
3HaHuH, 2012 (Pa3znen 6)
Wrtoro no pasgeny 2 23
Paspen 3. DBo/IOLMOHHBIE METOABI HCKYCCTBEHHOI0 HHTe/IVIEKTa.
BBITO/IHEHHe 1 TTOATOTOBKA K 3alLjiTe A. Tlerar. . HeuéTKkOe MOgenvpoBaHue 1
[IPaKTHYeCKOTO 3a/jaHusI ynpaeyienue: M.: BUHOM. JlaGopaTtopust 3HaHUM, 5
2012 (I'naga 6)
IToAroTOBKa K MPAKTHUECKUM 3aHATHAM A. A. Macnos. . [eHeTUUeCKHii alrOpUTM B 5
V3ydeH e Mpe/yCMOTPEHHbIX MATLAB: CIT6.BT'TY "BOEHMEX" um. 1. ®.
MpPOrpamMMoit JUAAKTHYeCKUX eJUHUL] YCTUHOB3, 2014 (BeCk TeKCT)
o C. I Tonmaués. . AMrOpUTMBI IIOMCKA B CUCTeMax 10
10 KOHCIEeKTaM JIeKLJUH U .
N UcKyccTBeHHoro uHresiekra: CI16.BI'TY
PEKOMEHAYEMOH MTEpATyDe "BOEHMEX" um. []. ®@. YctuHoBa, 2012 (I'naBa 7)
Wrtoro no pasgeny 3 20
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI UCKYCCTBEHHOI'O UHTEJ/IVJIEKTA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

* TECT;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3auerT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect

Tect (auarHocTrueckasi paboTa) BK/touaeT B cebst 10 BoripocoB. Bpemst BbinonHeHus: 20 MUHYT.
YcnelHoe MpOXOXK/eHUe TeCTa peruCTpUPYeTCs NP YCI0BUM NonydyeHus He MeHee 60% mpaBUIbHBIX
OTBETOB.

OTuer N0 NPaKTUYECKOMY 3a/JaHUI0
Mo KaXkzoMy rpakTuueckomy 3aanuio (I13) HeobXoqUMO BhITIONTHEHKe 3a/jaHust B cpesie MATLAB vnm
SciL.ab, v TOMOII[BI0 YHUBEPCATBHOTO s3bIKA TIPOTPAMMUPOBAHUS U IEMOHCTPALIMS Pe3y/IbTaTOB
BBITIOJIHEHUS TIPero/jaBaTelIto.
Ortuer 1o I13 mosmkeH copepykarb:
- BapyaHT 3a/laHus;
- pe3y/bTaThl BLITIOIHEHUS 33/laHus B BU/ie rpadKOB 3aBUCHMOCTeH, pacueToB U T.I1.;
- BBIBO/IBI 110 paboTe;
- TEKCT MPOrPaMMbI C TTOZIPOOHBIMUA KOMMEHTAPUAMHU.
bannpHang orjeHKa MpakTUYeCKUX 3a/laHuil onpefiensieTCss TEXHOIOTMUeCKON KapToi JUCLMIT/IMHEIL.

3auer

Bormpocsr st 3aueta coziepkarcs B YMK guctpnnuasl. [is ciauu 3aueta TpeOyeTcst BHITIOTHEHTe
BCeX KOHTPOJIbHBIX MeporpusiThii B cemectpe. Ha 3aueTe TpeOyeTcst OTBETUTH Ha LIeCTh BOMPOCOB, Ha KOTOPbIe
HY>KHO /1aThb KODOTKHMe KOHKPeTHbIE OTBEThI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHUS B © E
i g° w0

KOHTaKTHOM = 8 -
e g s B ==
a ¢dhopme EE| 2E T
3 o 58| E% %0
8 g HaumeHoBaHue pa3/jie/ioB U E g = [ i ) oNe]
E E JUAAKTHUECKHX e{HHHUI] g o E § E E : 5 g E B
S S| F zE|sel ¢ 2B

EZ| "

B 2|25/ CA <8
= D =
= " =

) o
Pa3pen 1. OcHOBHBIE NOHATHS
6 11 |MCKYCCTBeHHOr0 MHTe/IJIeKTa 22 8 8 0 14 30 Tect
mn).
Pazpen 2. Pemrenue O;lzlee(:TT’r[o
6 11 |uHTe/N/IeKTya/labHbIX 3ajau B 48 | 25 | 16 9 23 30
o TPaKTHUUeCKOMY
HelipoceTeBoM 0a3muce.
3aJjaHUI0
Tecr,
Pazpen 3. IBo/1IOIIOHHBIE METO/bI OTueT 110
6 11 38 | 18 | 10 8 20 40
HCKYCCTBEeHHOT'0 UHTe/VIeKTa. TPaKTHUUeCKOMY
3a[JaHUI0
Bcero 3a 11 cemecTp 108 | 51 | 34 17 57 100
Bcero no agucuuiIinHe 108 | 51 | 34 17 57 100
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Onenounblie MaTrepuasl no jucyumiudie OCHOBBI MCKYCCTBEHHOT'O MTHTEJIVIEKTA

YK-1 - CnocobeH ocyujecmeasimb KpumuyecKuil aHaau3 npo6ieMHbIX cunyayuti Ha 0CHOge CUCIMeMHO20
nooxoda, épipabamsieams cmpamezuto deticmeuti

Ne 1l

Ne 2

Ne 3

No 4

Ne 5

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETEHOCTD
3anuimTe COOTBETCTBYIOLIYIO ITOC/Ie/[OBAaTeIbHOCTL OYKB C/ieBa Harpaeo.

PacrionioxuTe CiieyroLpe 3Tarbl mpeoOpa3oBaHus TEKCTA B MOPSIJKe UX pear3aliiy B MOJe/H
reHepaTUBHOTO TpaHC(hopMepa:

A) CopmupoBaTts unc/ioBble BeKTOpa (3MOe/ITUHTH) TOKEHOB
B) ITpeo6pa3oBaTh UCXO/HBIE JJAHHBIE (TEKCTOBYIO MTOC/IE0BATe/IbHOCTE) B HAOOP TOKEHOB

B) Co31aTh KOHTEKCTya/TU3UPOBaHHbBIE SMOeTUHTHY C TIOMOIIIBIO TMHEHHBIX KOMOWHAIIAN UCXOJHBIX
sMbeiIUHIOB (MeXaHK3M BHUMAaHUs1) TOKEHOB

I') TIpuMeHUTH TIO3ULIMOHHOE KOJUPOBAHKE K SMOeIIMHT aM
1) Hopmainu3oBathk SMOeJiMHT U

E) Brrunciuts BEPOATHOCTHU BbI60pa KaXX0ro TOKkeHa C/ioBapsd B KaueCTBe MMPOAO/DKEHMA TEKCTOBOM
noc/ie0Bare/IbHOCTU

ITpounTaiiTe TEKCT U 3aMUIIKTE Pa3BePHYThIM 000CHOBAHHLIN OTBET
[aiite onpeseneHyie GpyHKIMY 110TePb, UCIIO/Ib3YEMON B MallIMHHOM 00y4YeHHH C yunuTeseM
[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHIH 000CHOBaHHBIN OTBET

B uem 3ak/TrouaeTcs MPUHLIMIT CAMOOPraHu3alu (00yueHus 6e3 yunTesisi) HEHPOHHOM CETH Ha OCHOBE
KOHKYDEeHIUH

HpquTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHUE

JI71st OLieHKY KaueCcTBa MOZIe/U B 33/la4aX MAIIMHHOTO 00yueHu s NCTI0/b3YIOTCS Pa3IiyHble MEeTPUKH.
CooTHecuTe Ha3BaHHe METPUKHU C ee GOPMYJION pacuera, eciu:

TP — K0/1-BO UCTHHHO TIOJIOKUTETBHBIX Pe3y/IbTaToB KilacCu(UKaum
TN - K0/-BO UCTMHHO OTpHLaTeNbHbIX pPe3yabTaToB KiacCUpUKaLin
FP — ko71-BO JI0’KHO TIOIO>KUTE/TEHBIX Pe3y/IbTaToB KlacCu(UKaIiu

FN — k071-B0 JIO)KHO OTpHUL[aTebHbIX Pe3y/IbTaToB KaaccubuKalim

Ha3Banue MeTpuku dopMyna pacyeTa METPUKHU

1 Precision A (TP+TN)/(TP+TN+FP+FN)
2 Recall b TP/(TP+FN)

3 Accuracy B TP/(TP+FP)

HpO‘—IHTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE

B opHOM cy10e cBepTOYHOM HEHPOHHOM CeTH peau3yIOTCs TPY CTaHAapTHBIX orneparud. CooTHecuTe
cofiep)KaHye orepaliy B CBePTOYHOM CJI0e HePOHHOM CeTH C ee MPUHSITLIM 0003HaueHreM:

Cogep>kaHue orepaLuu O6o3HaueHue
1 CBepTKa KapThbl [IPU3HAKOB CBEPTOYHBIM S1POM A Relu

2 yMeHbllIeHVe pa3MepHOCTH KapThl IPU3HAKOB b MaxPooling
3 He/TUHeliHoe MpeoOpa3oBaHKe MacCHBa KapThl pu3HakoB B Conv2D

Ne 6 TIpouwTaiiTe TEKCT, BEIOEpUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOIIE BEIOOD

OTBeTa
OOBbsicHUTe coZieprKaTe/lbHOe 3HaueHHe MapaMeTpa «CKOpocTh o0yuenusi» (learning rate) Mozenu B
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Ne 7

Ne 8

Ne 9

aJIrTOpUTMe 00pPaTHOTO PACTPOCTPAHEHUS OIITUOKHU:
1.  WHJEKC MPOU3BOAWUTETbHOCTU BHIUMC/UTETBHBIX CPEJICTB, PeaM3YIOI[UX MPOLIeCC 00yUeHust

2. ko3(ddurmeHT B hopmysie pacueTa MpUpAIIeHUs] BeCOBLIX KOI(PPUIIMEHTOB ME>KHEHPOHHBIX
CBs3el

3.  BpeMs, 3aTpayeHHOe Ha OfIUH LUK/ (310Xy) 00yUeHus: MOJie/!

4.  Bpewms, 3aTpaueHHOe Ha 00ydyeHHe MOZie/M Ha OFHOM 00yuarolieM TipuMepe

HquHTaﬁTe TeKCT, BbIﬁepI/ITe HpaBHJILHLIﬁ OTBET U 3allUIINTEe apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BbI60p
OTBeTa

JI71s1 KOHTPOJIS TIPOL{ecca MallIMHHOTO 00yUYeHHst BeCb MaCCHB ITPUMEPOB pa3Ze/siioT Ha 00yJaroIyro U
KOHTPOJIBHYIO BBIOOPKH. B ripouiecce o6yueHust Moziesi 3HaUeHUs (PyHKIMH 110Tepb, BHIUUC/ISIEMbIE IS
o0yuatoreii BBIDOPKH MOT'YT YMEHBILAThCsI, HO TIPH 3TOM BO3pacTarh [/ KOHTPOJILHOM BBIOOPKH.
HazoBuTe TepMyH, KOTOPBIM XapaKTepU3yeTcsi pe3y/ibTaT 00y4eHust MOAe I B 3TOM CIydae.

1. mozens obyueHa

2. Mogiestb TepeofyueHa
3. Moziesb HeoOyJaeMa
4. Mofiesib TIapanu30BaHa

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTE apryMeHTEI, O6OCHOBI:IBaI-OI_L[I/Ie BbI60p
OTBeTa

YKkakuTe 3HaUeHHe TePMUHA «pa3MeueHHbIe 00yJaroliye JaHHbIe»

1. B oOyuaroreli BLIOOpKe KaXK/[bIH K/IaCC CO/IEPKUT OIMHAKOBOE KOJTMYECTBO TIPUMEPOB
2. KazpIi Kiaacc B obyyarorieii BHIOOpKe COAEP>KUT 3aZldHHOe KOJTUUeCTBO IPUMEPOB

3.  Kax7oMmy npuMepy B o0yuaroiijeii BLI0OpKe MPUCBOEHA MeTKa KJjiacca

4.  KaxaoMy npuMepy B obyuatoieii BEIOOpKe MOCTaB/IeHa B COOTBETCTBUE Pa3MEPHOCTh BEKTOPA
TIPU3HAKOB

HPOQHTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BbI60p
OTBETOB

HaszoBuTe 3Tansl 00yueHHs1 KCKYCCTBEHHON HEHPOHHOMW CeTH MeTO/[0M 00paTHOTO PacmpOCTPaHeHUs
OILIMOKU

1. srtan pacueta (PyHKI[MOHAJIBHOTO CUrHasa (OT BX0Za K BBIXOZY)

2. 9Tam pacyeTta OIMOOK BO BHYTPEHHUX CJIOSIX CETH (OT BBIXO/A KO BXOZY)
3. 9Tan pacyera KOJIMUYeCTBA HEMPOHOB B CKPBITHIX CJIOAX

4. sTan KOppeKTHPOBKH BeCOBbIX KO3((HIIeHTOB MeXXHEHPOHHBIX CBsI3el

5. 9Tan KOpPPeKTUPOBKM 00yyaroliero npumepa

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MTPaBI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000 CHOBBIBAOLI[He BEIOOD

OTBETOB
Kaxkue yTBepK/IeHUs CTIPABEAJIUBHI [IJIsl CTPATeru 00ydyeHust HeMPOHHOM CEeTU THUIA «KOTHUTPOHY:

1. y37b1 € GOMBIIION peakLyell 3aCTaBsIOT BO30y KAatolIye CUHATICh], KOTOPBIMK OHH YTIPABJISIIOT,
YBEJIMUMBATHLCS B MeHbILIeH cTelleH!, YeM TOPMO3sIliie CHATICHI.

2. y37bl c OO/IBIION peakijpell 3aCTaBIsAIOT BO30y KJatoIiye CUHAIICH], KOTOPBIMK OHM YIIPABJISIIOT,
YBEJIMUMBAThLCS CUIbHEe, YeM TOPMO3SIIe CUHAIIChI.

3. y3/bl, UMeIOLMe MajIyI0 PeakLyio, BhI3BIBAIOT O0siee CUIbHOE BO3pacTaHue BO30yKJaroIHX
CHHAIICOB, HO MeHbllIee BO3pacTaHHe TOPMO3SILUX CHHAIICOB.

4.  y371bl, UMEIOIIYe MaTyi0 Peaklyio, BLI3BIBAIOT MaJioe BO3pacTaHye BO30yK/IArOIIUX CHHAMCOB, HO
OoJtbIliee BO3pacTaHUe TOPMO3SIIUX CUHATICOB
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Ne 11 TTpouwuTaiiTe TEKCT, BRIOEPUTE MPABUILHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kaxkue cTangapTHbie mpeoOpa30BaHyst BBITIONHSIOTCS B OJ[HOM CBEPTOUHOM CJI0€e CBEPTOUHOMN
HeWPOHHOM CeTH.

1. omepariyis CBePTKH C SJpOM pa3MepHOCTH (nXn)

2. HeyIMHeHOe (yHKIMOHaNbHOe MpeoOpa3oBaHye (aKTHUBALHS)

3. omnepaiys BeIUMC/IeHHss 00paTHOH MaTpULbl KO3MMUIHEHTOR si[pa CBEPTKH
4. onepanus oziBIOOPKH (pooling)

5. BbIUKC/IeHNe 3HaUeHUsT (PYHKLY TI0Tepb

Ne 12 TIpouuTaiiTe TEKCT ¥ YyCTaHOBUTE 110C/Ie[0BaTeTbHOCTh
AsnroputM 00yueHUst MO/Ie/T! HePOHHOM CeTH C TIOMOLIBIO TIPOLieAyphl 00paTHOTO PacTpOCTpaHeHHs
OIIMOKY BBIMOJTHSETCS LIMK/IMUECKH M Ha KaXK/IOM LIMKJIe TIPelyCMaTPUBaeT pPeatru3aLiio HHCTPYKLMH.
Pacrnonoxxvte 3TM UHCTPYKLMU B MOPSIIKe UX BBITIOJIHEHUS.

A) BbIUHC/TUTE 3HAYEHUST OMTUOOK /1711 BCEX HEMPOHOB BBIXOZIHOTO CJIOSI CETH.

B) TTocnieoBaTeIbHO BEIYMC/IUTE 3HAUEHUST OLTMOOK /TSl BCEX Y3/I0B CKPBITBIX CJI0EB U BXOJHOTO CIIOST
HeWPOHHOM CeTH.

B) ITogare Ha BXOAbI CETH OuepeIHOM 3TaNIOHHBINA 0Opa3el] U3 o0yyaroliel BBIOOPKY W PacCUMTaTh
3HaueHUsI Ha BLIXO/le BCeX y3710B HEHPOHHOM CeTH.

I') CkoppeKTupoRBaTh BCe BeCOBbIe KO3(MMUI[UEHTHI.

1) BeruncnuTh npypaltieHus BeCoBbIX KO3((HUIMEHTOB [ijisl BCeX y3/10B HEPOHHOM CeTH.

16



		2025-07-04T15:58:16+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "БАЛТИЙСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ "ВОЕНМЕХ" ИМ. Д.Ф. УСТИНОВА"




