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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | m3ydeHne MeTO0B HEHPO-HEIETKOTO MOJICTTMPOBAHNS, ATTOPUTMOB HEUYETKOTO BEIBOJIA M O0YUEHHS HEHPOHHBIX CETeH.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

[IK-4: cnocofeH NpUMHUMATHL Yy4YacTHe B IPOBEJeHUHM IKCIEPHMEHTAJbHBIX HCC/AEN0BaHUN o00bekTa HHEPOPMALMOHHOMN
0€30IMacHOCTH

B pe3yiibTaTe OCBOCHUA NTUCHUIIIIMHBI 06y'lamumiicsl JOJIZKCH

3HaTh:

MareMaTHYeCKUi anmapar ¥ MHCTPYMEHTAIbHBIE CPEACTBa MOICITUPOBAHHUS HEYETKHX MHOXKECTB M HEHPOHHBIX ceTeil (COOTHECEeHO
¢ unaukaropom I1K-4.1)

YMmeTh:

pazpabarbIBaTh HEHpPO-HEUETKHE MOAENU C MOMOIIBI0 MHCTPYMEHTAIBHBIX CPEJICTB MOJEIHPOBAHHA (COOTHECEHO C HHAMKATOPOM
I1K-4.2)

Bianern:

HABBIKAMH MOJICIIMPOBAaHUSI W TIPOTPAMMHUPOBaHUS HEUPO-HEUETKUX AITOPUTMOB C IOMOINBI0 HHCTPYMCHTAIBHBIX CPEICTB
(cootHeceno ¢ unaukaropom I[1K-4.3)

3. CTPYKTYPA U COAEP KAHUE JUCIIUITJINHBI

Pazgen 1. Heuerkoe moaeupoBanue

Ne HaumenoBanue Tembl / Bua 3ansatus Cemecrp Yacos Komneren- Jluteparypa
/ Kype M1

Tema 1.1 "BBenenue B HEUETKHE MHOKECTBA

W omepanud Hax HUMH' BO3HUKHOBEHHWE HEYETKUX MHOMKECTB.

CoBpeMeHHbIE TEHICHIIMM WCIIONb30BaHUS HEYETKHX MHOXECTB B

CO3/IaHUM WHTETPUPOBAHHBIX HHGPOPMAMOHHBIX cHucTeM. Heuerkas JI.1, JI1.2, J12.1,
1.1 |moruka. Msrkue BbIYMCICHUS. JIMHTBUCTHYECKas HEOIPEACICHHOCTb. 4 4 TIK-4 J12.2,J12.3, J12 .4,

Heuerkas noruka u teopust BepositHocTed. Onpeanenenus. JluarpaMmma JI2.5

3ame. IlpencraBmenmsa. [Juarpamma  BenHa.  XapakTepUCTHKH.

Omnepaunu. CpoiictBa. OCHOBHBIC THITBI (DYHKIHMH IPHHAICKHOCTH.

Heuerkue otHomenwst / Jlek /

Tema 1.1 "BBeneHue B HEUeTKHE MHOXKECTBA M OMNEpallKM HaJ

Humu'":Scilab

[TepemenHble, MaccuBBI, CTPYKTypbl . Maremaruueckue Oa30BbIC JIL.1, 1.2, JI2.1,
1.2 | pyskoun. OdncTka KOMaHIHOW CTPOKH, YAAJICHHE MEpeMEHHBIX. 4 6 I1IK-4 J12.2,J12.3,J12.4,

OO0paboTka DJJIEMEHTOB MAacCHBOB. MHH, MaKC, CpeIHee 3HadeHue, JI2.5

MOBOPOT MaTpHLIbL, TPaHCTIOHUPOBAHUE, JUCKPUMHUHAHT.

Apudmernueckue oneparun. dopmar ganusix. / JIad /

Tema 1.1 "BBemeHume B HEUeTKHE MHOXECTBA M OMNEpalMK HaJ 1.1 J11.2. 121
13 HuMH'":OKpyTIeHne ) YHCEIL. I'eneparop YHUCIIOBBIX 4 4 K4 J'I2.2: J'I2.3: . 4:

MIOCJIEZJOBATENbHOCTEM. KommnekcHeie YHCIIa. JBymepHbIe, 2.5

TpexMmepHblie rpadukw. / [Ip / )

Tema 1.2 "Heuerkas u JMHTBUCTHYECKas TNiepeMeHHble. Heuerkwue

BEJIMYMHBI, YUCJIA U UHTEPBAIbL"

OnpezneneHyss HEYETKOW W JMHIBUCTHYECKOM MNepeMeHHbIX. HeweTkue

BEJIMYMHBI, YHUCJa W HWHTEPBATBI. TpeyrojbHble HEYETKHE 4YHUCIIA H JI1.1, J11.2, JI2.1,
1.4 |TpameuueBuaHble HeueTkre HUHTEpBanbl. (OCHOBHBIE  3JIEMEHTHI 4 4 TIK-4 J12.2,J12.3, J12.4,

pabouero unTepdeiica moxyns Fuzzy Logic Toolbox makera Scilab. J2.5

Ha3nauenue onepauuil IIaBHOTO MEHIO M IaHEId MHCTPYMEHTOB

mporpamMMbl.  [padudeckue CpencTBa BHU3YAIH3allMd  PE3YJIHTaTOB

HeueTkoro BeBoga B Fuzzy Logic Toolbox. / Jlex /

Tema 1.2 "Hewerkas W JUHTBHCTHYECKas mepeMeHHble. Hewerkue

BEJIMYMHBI, YUCIIa U UHTEPBAIBI"

[Ipouecc I-;C‘ICTKOFO MOI[IZEHI/IpOBaHI/IH B Mmonayie Fuzzy Logic Toolbox . L1, J11.2, 2.1,
1.5 4 6 [IK-4 J12.2,J12.3,J12.4,

OcHOBHBIE CPeJICTBA PE/IAKTHPOBAHMS CHCTEM HEYETKOrO BBIBOJA B .5

Fuzzy Logic Toolbox. Ipadudeckuii pemakTop JIHHIBUCTHYCCKOU ’

TIEPEMEHHON U (PYHKITUI MPUHAUICKHOCTH UX TepMOoB. / JIab /
16 Tema 1.2 "Hewerkad W JUHIBHCTHYECKas mepeMeHHble. Heuerkue 4 4 K4 JI.1, JI1.2, J12.1,
" |Benmumnbl, uucnma w wHTepBatbl'l paduyeckue cpeacTBa aHaIM3a J12.2,712.3,J12.4,




PE3YyJIbTaTOB HCYCTKOI'O BBIBO,Z[a.PeZ[aKTOp CUCTEM HCUYCTKOI'0 BbIBOJA

FIS. MopaenupoBaHue CHCTEM HEYETKOTO BBIBOAA THma y=x1"2*sin(x2 J2.5
-Duy=x"2/Ip/

Tema 1.3 "OCHOBBI HEUETKON JIOTUKH"

IloHATHE HEYETKOro BBICKA3bIBaHWS W HEYETKOIO  IIpeIuKara.

Hewerkne mnpenukarel. OCHOBHBIE — JIOTUYECKHE  OINEpalllid  C 11112, 12.1
|7 |HCUYCTKUMH  BLICKA3bIBAHHSMH. Jlornyeckoe oTpunaHue HEUeTKIX 4 4 K4 2.2, 2.3, J12.4.
BbICKa3bIBaHUU. Jlornueckas KOHBIOHKLHMS HEYETKHX BbICKAa3bIBaHUU. 5
Jlormueckas  OU3BIOHKIMS  HEUETKUX  BbICKasbiBaHW. Heuerkas ’

uMIuIKanusi.  HedeTkas  OKBUBaleHTHOCTh. [IpaBuiia  HEUETKUX
npoxykuuii. / Jlek /
Tema 1.3 "OcHoBel HewyeTkoM Jjoruku" Peamuzauus cucteMmbl
HEYeTKOTO  BBIBOJA I  MOJCNHMPOBaHHWS  CHUTyalliH  Habopa
CIIOPTCMEHOB B KOMaHAy. Pa3paboTka HEUETKHUX MepPEeMEHHBIX. JI1.1, J11.2, JI2.1,
1.8 |DopmupoBanue mpaBui BbIBoJA. IloBepxXHOCTH BbIBOAa. MMuTamus 4 6 [IK-4 J12.2,J12.3,J12.4,
MoJiesii. Pa3paboTka HEUeTKOW MOJENU ONPENCIICHHs pa3Mepa YaeBbIX JI2.5
B pPECTOpaHE.
/ JIab /
Tema 1.3 "OcHoBbl HeueTkoil Jioruku" Pa3zpaboTka HEYeTKHX
JI.1, JI1.2, J12.1,
1o |MepeMeHHbIX. ®dopmupoBaHe MpaBUII BeIBoja. [loBepxHOCTH BBIBOIA. 4 4 K-4 2.2, 2.3, 2.4,
Vmurarus moxenu. Pa3paboTka ympaBIeHYECKHX PEKOMEHIANWI MO .5
Mo uUKaIKi HeueTKuX moaeneit. / Ilp / ’
Tewma 1.4 "MonenupoBaHue CHCTEM HEYETKOTO BbIBOAA"
Ba3oBas apxWTeKTypa CHCTEM HEYETKOTO BBIBOJA. OCHOBHBIC STaIlbl
pa3paboTky HedeTkux mojenei. dopmupoBaHue 0a3pl MPAaBHI CHCTEM
HedeTkoro BhIBoja. Pazsucpukauus (Fuzzification). ArperupoBanue JI.1, JI1.2, J12.1,
1.10 | (Aggregation). AKTHUBU3AIUS (Activation). AKKYMYJISTIHS 4 4 TK-4 J12.2,J12.3, J12 4,
(Accumulation). [edassudukamus (Defuzzifica tion). OcHoBHBIC J12.5
ITOPUTMBI HEYETKOro BEIBOjA. AnroputM Mampanun (Mamdani).
Anroputm Cyreno (Sugeno). IIpuMepbl HCHONB30BaHUS CHCTEM
HEYETKOTO BBIBOJIA B 3aa4ax ynpasieHus. / Jlek /
Tema 1.4 "MonenupoBaHue cucTeM HedeTKoro BhIBopa' Pazpaborka
HEUeTKOM MOIENH peryaupoBaHHs 3apa0OTHOM IIaTel M CHCTEM
MPEeMHUPOBAHUS TIEpCOHATAa Ha MpeanpusThd. Pa3paboTka HeYeTKux JIL.1, 1.2, J12.1,
1.11 4 6 IIK-4
nepeMeHHBIX. DopMupoBaHKe TpaBMI BBIBOAA. [I0OBEpPXHOCTH BBIBOJA. 2.4
Vmwurarus moxenu. Pa3paboTka ympaBIeHYECKHX PEKOMEHIANWH MO
MoUHUKaIKN HeYeTKoi moaenu. / JIab /
Tema 1.4 "MonenpoBaHue CUCTEM HEYETKOI'O
" JI.1, JI1.2, J12.1,
1 1o |BrBOMA @®opmupoBaHHe TpaBWI  BBIBOAA. [loBepxHOCTH BBIBOIA. 4 4 K-4 2.2, 2.3, 2.4,
Wmuranus moznenu. Pa3spaboTka ympaBleHUECKHMX PEKOMEHIAMA O .5
Mo KA HeyeTkoi moaenu. / [1p / ’
Tema 14 "MonenupoBaHue CHUCTEM  HEYETKOI'O BbIBOJIA"
ArperupoBanue (Aggregation). AKTUBU3aLUSA (Activation). JI1.1,J11.2, JI2.1,
1.13 | Akkymymsimust  (Accumulation).  Jedazsuduxanms (Defuzzification). 4 44 TIK-4 J12.2,J12.3, J12.4,
Anroputm Llykamorto (Tsukamoto). Anroputm Jlapcena (Larsen). / JI2.5
Cp/
Tema 1.5 Pazpabotka m-dynkmmit.Ilapamerpsr ¢yakouit  (input,
output). Jlornyeckue OIIEpaTOoPEI. Huxnsl. Pa6ota c 11,112, 2.1
1.14 | paitnamu.@yukuuu save u load. @ynkuun fwrite u fread. Oynkiwm 4 8 [IK-4 S a4 A <
. . . . J12.2, J12.4, J12.5
fscanf wu fprintf. ®ynkmuum imread w  imwrite. OOpadoTka
m3o0paxennit. GUI-unrepdeiic. [Toctpoenne GUI-rpadguxos. / JIab /
JI1.1, JI1.2, J12.1,
1.15 | /3auér/ 4 0 [1K-4 J12.2,J12.3,J12.4,
J2.5
Pasnen 2. HeiipocereBoe Mmoae1upoBanue
Ne HaunmenoBanue Tembl / Bua 3ansarus Cewtecrp Yacos Kowneren- JlurepaTtypa
/ Kypc IHH
Tema 2.1 "IloHaTHe HeWpoHHOWH ceTH, ee (YHKIMOHHPOBAHHE W
oOyuenue. Knaccugukanus HelHpoHHbIX ceTei"”
UckyccTBennslii HelipoH. Mopnenb HeiipoHa. Heiiponnas cerp (HC).
21 Tumsr HeifpoHoB. IIpomecc oOydeHms HeipoHHOH cern. basoBas 5 ] K4 JI1.1,J11.2, J12.2,
" |uckycctBennas  mogens. Ilpumenenne  HC.  Krmaccudukanums J12.3,J12.4, J12.5

UCKYCCTBEHHBIX HEHpOHHBIX ceTeil. Kpyr 3amau, pemraemsix c
[IOMOIIbI0 HEWpOHHBIX ceTel. Ilpumepnl peanuzauuu HEHPOHHBIX
cereii B Scilab. / Jlex /




Tema 2.1 "TloHsTHe HEHUPOHHOW ceTH, e¢ (YHKIMOHUPOBAHHE U
obyuenne. Knaccudukanms  HelpoHHBIX  ceTeil"  PeanmmzoBarb

HEWPOHHYIO CeTh IO paclo3HaBaHMIO pycckux OykB. I[logroroBka J1.1,J11.2, J12.1,
2.2 8 [1K-4
WUCXOJHBIX JaHHbIX. [lomyuenue panHbiX. OOpaboTka  JaHHBIX. J12.3,J12.4
I'padmaecknit maTepdeiic NNtool. MonenupoBanue cerun. OOydeHne.
Tpernnposka cetu. / JIab /
Tema 2.2 "Anroputmbl oOydeHust HeilipoHHoW cetu" IloaroroBka
. " JI1.1,J11.2, J12.1,
2.3 |naHHBIX A7 oOyueHus. JIuHeliHas ceTh. MHOTOCIOMHBIX MEPCENTPOH. 8 TIK-4
J12.3,J12.4, J12.5
Pannansnas 6asucuas ¢pynkmusa. Cets Koxonena. / Jlek /
Tema 2.2 "Anroputmsl o0OydueHHs HeipoHHOH cern" Pabora ¢
HEHpOHHOU CETBIO B  KOMaHJIHOM pexuMe. O00011eHHO-
perpeccuonHas  HedpoHHas cethb (GRNN). Co3ganme  cerwm.
J1.1,J11.2, J12.2,
2.4 | Cumynsanus. OKCIIEPUMEHTBI 1o BOCCTAaHOBIICHHUIO 8 I1IK-4 123 0.4
MOCJICIOBATENbHOCTH  NAaHHBIX. Pa3spaboTka HEWpOHHOW ceTH BHAA DA
y=x"2 B rpapuueckom wunreppeiice NNtool B makere MATLAB. /
JIab /
Tema 2.2 "Anroputmel oOyueHus HelpoHHOH cetn" HMwmeercs 100
BX0JHBIX 3Ha4eHUH X oT 0.1 g0 10 ¢ marom 0.1 u cooTBeTCTBYMOLINE
UM JI.1, J11.2, J12.1,
2.5 |3HaueHHUs BBIXOAHOM MEPEMEHHON y. 3aBUCUMOCTD Y OT X CJIEIYIOLIas: 18 I1IK-4 J12.2,J12.3, J12 4,
y(x)=x"2-2x+1, y mnpuHamiexutr wuHTepBany [1..100]. IIporpammuO J12.5
pearn30BaTh M-CKPHUIT 10 TeHeparuu JaHHbIX. [locTpouTs Momens Ha
OCHOBe HeifpoHHoM cetr. Haiitn 3Hauenue y npu xNew =10.2. / Cp /
Tema 2.3 '"IuOpumHble HEHpOHHBIE CETH, WX OOy4YeHHE W
UCTONb30BaHue"
2.6 |HeueTkuil HelpoH. ApXUTEKTypa HEUeTKOW (THOpHUIHOI) HelpoHHOU 8 TIK-4 L1, 1.2, J12.3,
. . . J12.4,J12.5
CeTH. OOydenue  THOPUAHOM HEHPOHHOM CETH. 3anaun
MIPOTHO3MPOBAHMS C TOMOIIBIO THOPHIHOM HelipoHHoOH ceTH. / Jlek /
Tema 2.3 '"TubpumHele HEHpOHHBIE CETH, WX OOy4eHHE W
ucrnonb3oBanue"  OOmas  xapaktepuctuka  pemaktopa  ANFIS
aJIalTUBHBIX CUCTEM HEHpPO-HEUeTKOro BbIBONA. [loHsATHE HEWpOHHOM JI1.1, J11.2, JI2.1,
2.7 |ceTH W OCHOBHBIE CHOCOOBI ee 3amaHusi [HWOpuUaHAs CceTh Kak 8 TIK-4 J12.2,J12.3, J12 .4,
ajanTUBHasi CHCTeMa HEWpO-HEYeTKOro BbIBOAA. PenakTupoBaHue J2.5
6a3pl mpaBui. Pa3paboTka Heifpo-HedeTKoN MOAENH MPOTHO3HPOBAHHS
npuObIH npennpustus. / Jlad /
Tema 2.3 '"IuOpumHele HeHpOHHBIE CETH, WX OOy4YeHHE W
" o . J1.2,J12.1, J12.2,
2.8 |ucnonp3oBaHUE Pazpabotka HEUPO-HEUYETKOU MOJENU 10 I1K-4
J12.3,J12.4
MPOTHO3MPOBaHus Kypca Bamor. / Cp /
Tema 2.4 "Peanu3aums HEHpOHHBIX ceTed Ha s3bike Python"
IMpumenenns s3pika Python s aHanmmsa  maHHBIX.  JuTpnOyTHB
Anaconda. Pab6ora c¢ Jupyter Notebook. Bubmmoreka NumPy. 1.1 J11.2. 2.1
2.9 |bubnuoteka PANDAS. IIpenoOpaboTka JTAaHHBIX npu 8 T1K-4 P
. J12.4,J12.5
MOJICTTHPOBaHUK. MHOTOMEpHBIH aHamu3. [lapcWHr maHHBIX C BeO-
ctpanun. bubmmoreka matplotlib. Bubmmoteka scikit-learn. Monenb
Ha OCHOBe ciryyaiiHoro neca. / Jlek /
Tema 2.4 "Peanmusanus HEHpOHHBIX ceTed Ha s3bike Python" Maccussl
B Python. bubmmorexa NumPy. Crmckn, MaccuBbl. MIMIOpT MaHHBIX. JI1.1,J11.2, JI2.1,
2.10 | bubmmoreka PANDAS. Iloctpoenue cBomHod Tabmmisl. I'paduxu B 8 I1IK-4 J12.2,J12.3, J12.4,
matplotlib. Anumanums rpadukoB. Ilaker imagemagick. Momynb JI2.5
Celluloid. /JIa6/
Tema 2.4 "Peammzammsi HeHpoHHBIX ceTeli Ha s3bIke  Python"
OO6paboTtka manHBIX ¢ momomipio Pandas. Bubmmorteka scikit-learn.
211 OmnucarenpHas CTaTHCTHKA. [Iporno3upoBanue JTaHHBIX. ] K4 JI1.1, J11.2, JI2.3,
’ AnexBatHOCTh ~ Mojenu.bubmuorexka  BeautifulSoup.  bubnmoteka 2.4
PyBrain. bu6mmorexa Tensorflow. bubmmorexa Keras. Helipocers s
aHaTM3a KOMMEHTapueB Ha kuHopenen3uu IMDD. / J1ab /
Tema 2.5 "Peanuzaumsa HelpoHHBIX ceTeid Ha s3pike Python"
) JI1.1, J11.2, J12.1,
bubmmorexka PyBrain. bubmmorexka Tensorflow. BuGmmoreka Keras.
2.12 o 8 I1K-4 J12.2,J12.3, J12.4,
Heiipocers mns aHanm3a KOMMeEHTapueB Ha KuHopeneHzuu IMDb. /
J2.5
JIab /
JI1.1,J11.2, J12.1,
2.13 | / Ox3amen / 36 I1K-4 J12.2,J12.3, J12.4,
J2.5

4. POHJ] OHEHOYHBIX CPEJICTB

CrtpykTypa u coaepkanue (OHAA OLUEHOYHBIX CPENCTB JUISA MPOBEJNCHHS TEKyIIeH W MPOMEXYTOYHOH arTecTalliy TPEICTaBICHBI B




IIpunoxenun 1 k pabodeit mporpaMme AUCIUILUIAHEIL.

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

5.1. OcHoBHasi InTEpaTypa

ABTODBI, 3arnaBue H3parenscTBO, TOJI Komnu-so
JI1.1 [IlaBnoBa, A. U. HHdopMannoHHbIe TEXHOTOTHH: OCHOBHBIC HoBocubupck: https://www.iprbooksho
TIOJIO’KEHUS TEOPUU UCKYCCTBEHHBIX HEHPOHHBIX Hoocubupckuit p-ru/87110.html
ceTell: yueOHOe mocodue TOCY/IapCTBEHHBIH HEOTpaHHMYCHHBIN
YHUBEPCUTET IKOHOMUKHU U AOCTYIL UL
ynpasierns «HUHX», 3apCTHCTPUPOBAHHBIX
2017 HoJIb30BareJIeii
JI1.2 | Benozeposal. U., Heuerkast noruka u HeHipoHHEIE ceTH: yaeOHOe Jluneuk: Jlunenxui https://biblioclub.ru/inde
Ckynues /1. M., nocobue roCyJJapCTBEHHBIH x.php?
Kononoga 3. A. e JarOTHYeCK I page=book&id=576909
ynuBepcuteT uMm. ILIL HEOTPaHHYCHHbIH
Cemenoa-Tsn-11lanckoro, AOCTYT VI
2017 3apEruCTpUPOBAHHBIX
T0JIb30BaTeNeit
5.2. lonosHuTeNBHAS JUTEPATYpa
ABTODBI, 3arnaBue H3parenscTBO, TONI Komnu-so
JI2.1 | Memiepsikos B. B. 3aa4u 1Mo CTAaTHCTHKE U peTrpecCHOHHOMY aHamu3y | Mocksa: JInamor-MU DU, https://biblioclub.ru/inde
¢ MATLAB: c60pHHK 33184 U YIPLKHEHUI 2009 x.php?
page=book&id=136083
HEOTpaHUYEHHBIN
JOCTYIT JUTst
3apEruCTPUPOBAHHBIX
10JIb30BaTeNnen
JI2.2 | Tanymkwus H. E. BBICOKOYpPOBHEBBIE METOIBI IPOrPAMMHPOBAHMSI: PoctoB-Ha-/lony: FOxub1it | https:/biblioclub.ru/inde
SI3BIK TporpamMmupoBanust MatLab: yueOuuk benepanbHpIii x.php?
yHuBepcuteT, 2011 page=book&id=241037
HEOTpaHMYCHHBII
JOCTYII JUTst
3apEeruCTPUPOBAHHBIX
T10JIb30Barenen
J12.3 ITporpaMMHBIEe TPOAYKTHI H CHCTEMBI: KypHAT TBeps: https://biblioclub.ru/inde
I{eHTpIpOrpaMMCHCTEM, x.php?
2017 page=book&id=459225
HEOTpaHWYEHHBIN
JOCTYII JUTst
3aperuCTPUPOBAHHBIX
T0JIb30Barenen
J12.4 [Topoxanuna, E. 1. Heiiponnsie cetu: yueOHOe mocodue Camapa: [ToBomxckmit https://www.iprbooksho
rOCYAapCTBEHHBIN p.ru/75391.html
YHHBEPCHUTET HEOTpaHUYECHHBIN
TEIEKOMMYHUKAMNA U AOCTYIT ISt
urpopmaruky, 2017 33perHCTPUPOBAHHBIX
ToJIb30BaTeei
JI2.5 | Komkugpko B. T, OcHoBpl nporpammuposanus B cucteme MATLAB: | Taraupor: FOxHbIi https://biblioclub.ru/inde
MManbrues A. U. yueOHOe ocodue (benepanbHbIH x.php?
yHuBepcureT, 2016 page=book&id=493162
HEOTpaHUYEHHbIN
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX

MOJIE30BaTEIICH




53 HpO(l)eCCI/IOHaJ'H)Hl)Ie 0a3bl JAHHBIX U I/IH(l)OpMaIIHOHHl)Ie CIIPaBOYHBbIC CUCTEMBI

Beb-pecypc B Qopmare CHCTEMbl TEMaTHMYeCKMX KOJUIEKTHBHBIX OJIOTOB [UIsi NMyONHMKalliM HOBOCTEH, aHAIUTHYECKUX CTarei,
CBS3aHHBIX C HWH(POPMAIIMOHHBIMHA TEXHOJNOTHSIMH, OHM3HECOM U HMHTEpHETOM. - https://habr.com/ru/ (B ToM wumcie xabd
https://habr.com/ru/hub/python/ n xa6 https://habr.com/ru/hub/programming/)

ITopTan ncKycCTBEHHOTO MHTEIUIEKTA. - http://www.aiportal.ru/

Iopran TunuyHOrO mporpamMmucta tproger.ru. Pasmen HoBocTu, cTarbu u OOydaromye Marepuanbl O Pa3sHOBHIHOCTAX U
ATOPUTMaxX MCKYCCTBEHHBIX HEHPOHHBIX ceTeH. - https://tproger.ru/tag/neural-network/

OdurmansHast JOKyMEHTAIUs O6ubmoTeKN scikit-learn. Monys HC - https://scikit-
learn.org/stable/auto_examples/index.html#neural-networks

OdunuansHas JOKyMeHTaus 6uomuoTeku pybrain. - http://pybrain.org/docs/index.html

Pycckos3pranas noxymentanus Keras. - https://ru-keras.com/home/

Ob6y4aromue Marepuansl moptana tensorflow. - https://www.tensorflow.org/tutorials

Koncynprant +

lapant

5.4. IlepeyeHb MpOrpaMMHOro odecre4eHust

Oneparmonnas cucrema PEJ] OC
Scilab
Python

5.5. YueOoHO-MeTOOMYECKHE MaTepHaJbl 1Js CTYJICHTOB C OrpPaAaHUYCHHBIMHA BO3MOKHOCTSAMH 310POBbS

IIpu HeoOXOTUMOCTH IO 3aiBICHHIO OOYYAIOMIEroCsl C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbS  y4eOHO-METOAUUYECKHE
Marepualbl MpPeIOCTaBISIOTCS B (pOpMax, aganTHPOBAaHHBIX K OTPaHHMUYCHHAM 370pOBbsS M BocupusaTHs uHpopmanmu. s nmm c
HapyImeHNSIMA 3peHus: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHUeHHBIM ImIpupToM. s TUI ¢ HapymIeHHSMH CIyXa: B
(opMe IIIEKTPOHHOTO IOKyMEHTa, B IedarHoi ¢Qopme. ns JIUI ¢ HapyMIEHHSMH OIOPHO-IBHUIATEIFHOTO ammapara: B (opme
JNIEKTPOHHOIO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHBI

ITomemenns I BceX BHAOB pabOT, MPETyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOH CHEenNaTn3HpOBAaHHON
yueOHOM MeOeNbIo U TEXHUYECKUMH CPEICTBaMU 00yUEeHUS:

- CTOJIBI, CTYJIBSI;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOI);

- IIPOEKTOP;

- 9KpaH / UHTepaKTUBHAs J10CKa.

JlaboparopHble W TIPAKTUYECKUE 3aHATHSA IPOBOJATCS B KOMIIBIOTEPHBIX KjaccaX, padoyne MecTa B KOTOPBIX 00O0pPYIOBaHBI
HEOOXOAMMBIMH JINIIEH3NOHHBIMH H/MIIN CBOOOIHO PacIpOCTpaHAEMBIMH ITPOTPAMMHBIMH CPEACTBAMH M BEIXOZOM B MIHTEpHET.

7. METOAUWYECKHUE YKA3AHUS 1JIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCIIUITJINHBI

Mertoamueckne yKa3aHUs 110 OCBOSHHIO IUCIMILUIMHEI IIPEACTaBNICHEI B [Ipuokernn 2 k pabodel mporpaMMe JUCIAIUIAHEL.




®OH/J OHEHOYHBIX CPEJACTB
1. Onucanue nokaszaresieil U KpUTEpHeB OLEHNBAHNS KOMIIETEHIIUI HA PA3JINYHBIX 3TANaxX HX
(hopMupoBaHusi, ONUCAHHE IIKAJ OLlEHUBAHUSA
1.1 Kputepun olieHUBaHUSI KOMITETEHIIUN

IIpuaoxenne 1

3YH, cocraBnstouue | [Tokazarenu oneHMBaHUS Kpurepuu onenuBanus Cpencrta
KOMIIETEHIIUIO OLIEHUBaHUA™
[IK-4: cnocoGeH npUHUMATh YyYacTHE B TPOBEJCHUM OSKCIEPUMEHTAIbHBIX HCCIENOBaHMNA 00beKTa

nH(pOpMaIMOHHOM 0€3011aCHOCTH

3: MaTeMaTUYEeCKUN | M3y4aeT OCHOBHYIO U MOJIHOTA | cojiepkaTeabHOCTh |3 (1-25)
amnmapar u JIOTIOJTHUTEILHYIO JIMTEPATYDY, OTBETA Ha OIPOCE, 3a4ETE U D (1-29)
WHCTPYMEHTAJbHBIC | JICKIIMOHHBIA MaTepuall, UCIIONIL3YeT | 9K3aMeHe, ymeHnue npuBoauth (O (4 cem (1-20), 5
cpencTaa npodecCuoHaNIbHBIC Oa3bl TaHHBIX IpHUMEpPBI, yMeHHe oTcTauBaTh [ceM (1-16))
MOJICIIUPOBAHUS JUISL U3y4EHHSI METOJIOB PEIICHHS CBOIO TIO3UIIMIO; COOTBETCTBUE
HEYETKHX MHOXKECTB | CTaHAApTHBIX 3a/1a4 OTBETOB MaTepuajiaM JeKUUN u
U HEHPOHHBIX ceTell | MpoeCCHOHANBHON JAEATENIFHOCTH C | yueOHOI TUTeparypsl,

npumeHenneM KT npu noarotoBke | cBEACHUSAM U3

K 3a4€Ty/3K3aMEHY H OTIPOCy MH(POPMALMOHHBIX PECYpPCOB

Unreprer;

V: pa3pabaTsiBaTh MPUMEHSIET METOIbI U MPABUJIBHOCTD PUMEHEHHS 103D (1-5)
HEHPO-HEUETKHE MHCTPYMEHTAJIBHBIE CPEICTBA [ METOJIOB U MHCTpyMeHTaIbHBIX [[1033 (1-5)
MOJIEJIH C IOMOIIBIO | pelIeHus: J1abopaTOPHBIX, MPAKTUKO- | CPEACTB B 1a0OPATOPHBIX U U13 (4cem (1-8), 5
WHCTPYMCHTAILHBIX | OPUEHTUPOBAHHBIX U NPaKTHUKO-OPUEHTUPOBaHHBIX  [ceM (1-6))
CpeaCTB WHAUBUAYAILHOTO 3aaHUIl B 3aJaHUsX; [1P (4 cem (1-4))
MOJIEJTUPOBAHUS nporecce MOACTUPOBAHNS HEUETKUX

MHOKECTB U HEMPOHHBIX CETEN B
CTaHJIAPTHBIX 3a/1a4ax
po¢eCCHOHAIBHON JEATEIHHOCTH

B: HaBbIkamMu
MOJIEJIMPOBAaHUSA U
IIPOrpaMMHUPOBaHUS
HEHUPO-HEUETKUX
AITOPUTMOB C
MIOMOLLBIO
MHCTPYMEHTAJIBHBIX
CPEICTB

IMPUMCHACT MCTOABI PCIICHUSA
CTaHJAPTHBIX 3a]a4
MpoQeCCUOHAIBHON JESTEIHHOCTH B
1a060paTOPHBIX, TPAKTHKO-
OpPUCHTHUPOBAHHBLIX U
WHAVBUIYAIIbHBIX 3a/IaHUSX C
UCTIOJIb30BaHUEM COBPEMEHHOTO
WHCTPYMEHTApUsl; aHAIU3HPYET
MOJTyYEHHBIC PE3YIIbTATHI

MOICIINPOBAHUA

00BEM ¥ UHJIUBUYaTbHOCTh
BBIIIOJIHCHUS 3aJaHUs C
HCIIOJIb30BAaHUEM
COBPEMEHHOI'0
WHCTPYMEHTApUs;
KOPPEKTHOCTb UHTEPIPETALIUU
ITOJIy4EHHBIX PE3YJIBTATOB B
3alaHUU

103D (1-5)
1033 (1-5)

13 (4cem (1-8), 5
ceMm (1-6))

O —onpoc, 3- 3auem 3 — 6onpocwl k sxkzameny; 11033 - npakmuko-opueHmuposantule 3a0aHuUs K IK3AMEH);
11033 - npaxmuxo-opuenmuposantvle 3a0anus k 3ayemy JI3 — nabopamopHhule 3a0anus, I1P- npakmuueckue

3a0aHUA

1.2. Illkana oreHUBaHUSA
Texkymuii KOHTpPOJIb YCIIEBAEMOCTH M IPOMEKYTOYHAsl aTTECTalMsl OCYIIECTBIIIETCS B paMKax
HAKOMUTEJIbHOW OaJuIbHO-peUTHHTOBOM crcTeMbl B 100-6amibHOM mIKane:

4 cemectp:

50-100 6amnoB (3auer)
0-49 GamnoB (He3auer)

5 ceMecTp:

84-100 6ay1oB (OIIEHKA «OTIUIHOY)

67-83 6aioB (OIEHKA «XOPOIIIO»)

50-66 6amToB (OIEHKA «YAOBIECTBOPUTEIHHO))
0-49 6annoB (OlEHKA «HEYTOBIETBOPUTEIHHO))




2. TunoBbie KOHTPOJIbHbIE 32JaHUS I HHbIE MaTePUAJIbI, HE00X0IMMBbIe /ISl OLIeHKH 3HAHUIA,
YMeHUil, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XapaKTePHU3YIOIIMX dTanbl GopMUpOBaHMS
KOMIIETEeHIHII B Npoiecce 0CBOCHUsI 00Pa30BaTeJbHOI MPOrpaMMbl
Bomnpocsl k 3a4ety

1. Bo3HukHOBeHNE HeUeTKMX MHOKEeCTB. HedueTkas jJoruka.

2. Msrkue BEIYHUCIIEHHUS.

3. JIunrBUCTHYECKAs HEOIPEACIICHHOCTb.

4, HeueTkas moruka u Teopus BEpOSTHOCTEH.

S. OrnpesesieHnst HEUETKUX MHOMXECTB.

6. Huarpamma 3ane.

7. [IpeacraBieHuss HEYETKUX MHOXKECTB.

8. Huarpamma Benna.

0. XapakTepUCTUKH, ONEpalrH, CBOMCTBA HEUETKUX MHOKECTB

10. OcHOBHBIE TUITBI PYHKITUH TTPUHAJICIKHOCTH.

11. Hederkne oTHOMICHUS.

12. OnpeneneHnss HEYETKOW U JIMHTBUCTUYECKON IEPEMEHHBIX.

13. HeueTkue BenMuuHbI, 4uCiia U UHTEPBAIBIL.

14, TpeyronbHbIe HEYSTKHE YUCIIA U TPANICIIMEBHUIHBIE HEUETKHUE HHTEPBAJIBI
15. [ToHsiTHE HEYETKOTO BHICKA3bIBAHUS U HEYETKOTO IIPEIUKATA.

16. OCHOBHBIE JIOTHYECKHE OTIEPAI[UU ¢ HEYSTKUMHU BBICKa3bIBaHUSAMU. JIOTMYEeCKOE OTPUIIAHHE HEYETKUX
BBICKa3bIBaHUM.

17. Jlornueckast KOHBIOHKIINS HEYETKUX BHICKA3bIBAHUI.

18. Jlorndueckas qU3BLIOHKINS HEUYCTKUX BHICKA3hIBAHUI.

19. Heuerkass uMrumnkamus.

20. HeueTrkas 5KBUBaJICHTHOCTb.

21. [TpaBuiia HEYETKUX TPOAYKLIUH.

22. [Tpstmoii 1 0OOpATHBII METOIBI BBIBOA 3aKITFOYCHHI B CHCTEMaX HEYETKHUX MPOTYKIIHMA.
23. ba3zoBas apxuTekTypa CUCTEM HEYETKOTO BHIBOJA.

24. OCHOBHBIC 3TaITbl HCYSTKOTO BHIBOJIA.

25. ®dopmupoBaHue 0a3bl MPABUII CHCTEM HEUETKOTO BBIBOJIA.

IIpakTHKO-OpHEHTHPOBAHHBIC 3aaHUS K 3a4eTy
HC c npsimoit nepenaueii curnana. Peanuzanus noruueckoit pynkuuu "1U".
HC c npsmoit nepenaveii curnana. Peanuszanus nornueckot pynkuuu "MIIN".
HC c npsimoit nepenaueii curnana. Peanuzanus noruueckoit ¢pyuknuu "HE".
IIpaktuka npumeHenus 6udnuorexkn NumPy B Python.
[IpaxTuka npumenenus 6udanoreku PANDAS B Python.

arODE

Kpurtepuu onennBanus:

- 50-100 GamnoB  («3aueT»): — U3JIOKEHHbIH Marepuan (AaKTUYEeCKH BEpeH, Haluuue TIIyOOKUX
MCYEpIBIBAIOIINX 3HAHUH B 00BbeMe MPONHICHHON MPOrpaMMbl JUCIUIIIIMHBI B COOTBETCTBUH C ITOCTABJICHHOM
IporpamMMoil Kypca Lenbio 0OyueHHsl; PaBUIIbHbBIC, YBEPEHHbIE JECHCTBUS MO MPUMEHEHUIO MOITyYeHHBIX
HABBIKOB M YMEHHH MPH PEHICHUH MTPAKTUKO-OPHEHTUPOBAHHOTO 33aJaHUsI, TPAMOTHOE M JIOTHYECKU CTPOITHOE
U3JI0KEHHE MaTepuaia pyu OTBETE, yCBOEHHE OCHOBHON M 3HAKOMCTBO C JIOTIOJIHUTENILHON JINTEPaTypOH;

- 0-49 OamnoB («HE3a4eT») — OTBETHI HE CBSA3aHBI C BOMPOCAMH, HAJMYUE TPYyObIX OMIMOOK B OTBETE,
HETMOHUMAaHHE CYIIHOCTH M3JIaraéMoro BOINPOCA, HEYyMEHHE MPUMEHSATh HAaBBIKM M YMEHHUS NPU pEIICHUH
MPAaKTUKO-OPHEHTHPOBAHHOTO 3a/IaHUs, HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JOMOJIHHUTEIBHBIC H
HaBOJISIINE BOIIPOCHI.

Bonpocsl k 3xk3ameny
®dazzuduxanus (Fuzzification).
ArperupoBanue (Aggregation).
AxtuBu3anus (Activation).
Axkkymyssius (Accumulation).
Hedazzudukanus (Defuzzifica tion).

agprwdPE



6 OcCHOBHBIE AITOPUTMBI HEYETKOTO BBIBOIa. AnroputM Mamaanu (Mamdani).
7. OCHOBHBIE AJITOPUTMBI HEYETKOTO BbIBoAa. Anroput™m Llykamoro (Tsukamoto).
8 OcHOBHBIE AJITOPUTMBI HEYETKOTO BbIBOJa. Anroputm Jlapcena (Larsen).

9 OCHOBHBIE AJITOPUTMBI HEYETKOTO BBhIBOAa. Anroput™ CyreHo (Sugeno).

10. HckyccTBeHHBIN HEWPOH. Mozens HelpoHa.

11. Hetiponnas cets (HC).

12.  Tumbl HEHPOHOB.

13. [Iponiecc oOyueHust HEUPOHHOM CETH.

14.  ba3oBas UCKyCCTBEHHas MOJIEb.

15. [Tpumenenue HC.

16.  Knaccudukaus HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
17. Kpyr 3amau, peniaeMbix ¢ TOMOIIBIO HEHPOHHBIX CETEH.
18. [TonroroBka qanHbIX st o0yderust HC.

19. Jluneitnas HC.
20. Mpmuorocnoiinas HC.

21. OO0yueHue nepcenTpoHa.

22.  PamgmanpHas 6a3ucHas GpyHKIUA.

23. Cetp Koxonena.

24.  Heuerkuii HEHPOH.

25.  ApxuTtekTypa HeueTKo# (rHOpuIHON) HEMPOHHOH CeTH.
26. ANFIS- aganTuBHBIE CHCTEMbI HEHPO-HEYETKOTO BEIBOJIA.
217. OO0yuenne ruOpuIHON HEHPOHHON CETH.

28.  Ilpumenenus si3pika Python miis ananm3a TaHHBIX.

29. Peanuzanus HelipoHHbBIX ceTeil Ha sa3bike Python.

Tunopbie NPAKTHKO-OPUEHTHPOBAHHbBIE 32/IaHUS K IK3aMeHYy

[IpakTuka npumenenus 6ubanoreku BeautifulSoup B Python.
[Ipaktuka npumenenns 6udmmorekn Matplotlib B Python.
[Mpaktrka npumenenust ouoauoreku Scikit-learn B8 Python.
[MpakTrka npumenenus oudimorexu PyBrain B Python.
I[TpakTuka npumeHenus oudmuoteku Tensorflow B Python.

agrwdE

Kpurepun onenuBanus:

- 84-100 ©OammoB (OIEHKA «OTIMYHOY») — M3JIOKEHHBIN Mareprai (aKTUUECKH BEPEH, HAIMYHE TITYOOKHX
MCUEPIIBIBAIOIUX 3HAHUH B 00beMe MPOiIeHHON POrpaMMbl IUCIIUILIMHBI B COOTBETCTBUH C IIOCTABICHHOM
porpaMMoil Kypca Lenbio 00ydeHHsI; IPaBUJIbHbBIC, YBEPEHHBIC NEHCTBHS MO MPUMEHEHHUIO IMOJTyYEeHHBIX
HaBBIKOB U YMEHUH NIPU pelIeHUuH MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1aHUH, TPAMOTHOE U JIOTHUECKH CTPOitHOE
M3JI0KEHUE MaTepHUalla IPU OTBETE, YCBOEHUE OCHOBHOM M 3HAKOMCTBO C JIONIOJIHUTEIIBHON JIUTEPATYPOK;

- 67-83 OamnoB (OLIEHKAa «XOPOUIO») — HaJIM4Yhe TBEPJAbIX M JIOCTATOYHO NOJHBIX 3HAHUH B oObeme
MPOIIEHHON MPOTpaMMbl JUCHUIUTMHBI B COOTBETCTBUHU C LENBIO OOYYCHWs, MPAaBHIbHBIE ICHCTBUS IO
INPUMEHEHHIO HaBBIKOM U YMEHUI MPH pelIeHuH NMPaKTUKO-OpPUEHTUPOBAHHBIX 3a/I1aHUM, YEeTKOE U3JI0KEHUE
MaTepuaa, TOIMyCKarTCs OTACIbHBIC JIOTHIECKUE M CTHIIMCTUIECKHE TTOTPEIIHOCTH, 00yJarOIIUICS YCBOMI
OCHOBHYIO JIUTEpaATypy, PEKOMEH0OBaHHYIO B paboyeil mporpaMme AUCHUIUINHBL;

- 50-66 0amioB (OIeHKA «YIOBICTBOPUTEIIHHO») — HATMYUE TBEPABIX 3HAHUIA B 00heMe IMTPOHICHHOTO Kypca
B COOTBETCTBUHM C II€NIbI0 OOY4YeHMs, H3JI0KEHHE OTBETOB C OT/AEIbHBIMH OIIMOKaMM, YBEPEHHO
WCTIPABJICHHBIMU TIOCJIC JIOTIOJIHUTEIFHBIX BOIPOCOB; IMPABHIBHBIE B IEIIOM JCWCTBHUS 1O NMPHUMEHEHHIO
HaBBIKOB U YMEHUH IPU PEIICHUH MPAKTUKO-OPUEHTHPOBAHHBIX 33 JaHHIA;

- 0-49 GamoB (OIEHKA «HEYIOBIIETBOPUTEIHHO») — OTBETHI HE CBS3aHBI C BOIPOCAMH, HAIMYUE T'PYOBIX
olIMOOK B OTBETE, HETIOHMMAaHUE CYIIHOCTH M3JIaraéMoro BONpoca, HEYMEHHE IPUMEHITh YMEHUS U HaBBIKH
NpH PpEeIICeHUH TMPAKTUKO-OPHEHTHPOBAHHBIX 3aJlaHi, HEYBEPEHHOCTh W HETOYHOCTh OTBETOB Ha
JIOTIOJTHUTENbHbIE U HABOSIINE BOIPOCHI.



Ilepeyenb BONPOCOB A ONpoca
4 cem

Korzna Bo3HHKIIO IIOHATHE HCYCTKUX MHOMXKECTB?
Uto u3yvaeT HeueTKas JoruKa?
[Touemy HeueTKHE BHIYUCICHUS HA3BIBAIOT «MATKUMUI»?
UeM oTiiM4aeTCsl TUHIBUCTUYECKAS IEPEMEHHAsE OT HEYETKOM?
EcTp 111 CBSI3M MEXly HEUETKOM JIOTUKOM U TeOpHEl BEpOATHOCTEN?
VYcrapena nu quarpamma 3aje?
Kakwue crocoObl BU3yann3aiuu HeUeTKUX MHOXKECTB Bam n3BecTHBI?
CyllecTBYIOT JIM OTJIUYUTEIbHbIC XAPAKTEPUCTUKHU, OIMEpaliy, CBOMCTBA HEUETKUX MHOXKECTB B
3aBUCHMOCTH OT YCTKHX?

N~ wWNE

0. [lepeuncnure OCHOBHBIE TUIIBI PYHKINUNA TPUHAJICKHOCTH.

10. Kak u keM BbIOWpaeTCcs TPU MOJACITUPOBAHUM (YHKIHS TPUHAICHKHOCTH JIMHTBUCTHICCKON
MepEeMEHHOMN?

11.  Yro Takoe mpeaukat?

12. YTto Takoe HeUETKHUM MpeuKaT?

13.  TlepeuncnauTe OCHOBHBIE ITAIBI HEUETKOTO MOJICIIMPOBAHHUS.

14.  Kaxkue Bbl 3HaeTe anropuTMbl HEYETKOTO MOJEIUpoBanus? B ueM ux oTanyuTenbHble 0COOEHHOCTH?
15.  Kak ¢popmupyercst 6a3a mpaBui CHCTEM HEYETKOTO BBIBOJIA?

16.  Kak mpoBecTu aHanu3 pe3yabTaTOB HEYETKOTO MOAECIUPOBAHUA?

17.  KakoB®I yTH YJIYYIIEHUS TOYHOCTH TOTYyYCHHUS HCUECTKUX PE3YJIbTaTOB B MOJICITHPOBAHUH?

18. Kakue Bbl 3HaeTe HHCTPYMEHTHI pa3pabOTKHU HEYETKUX MOJETEH?

19.  IlpuBeaure xnaccudukanronusie rpymms HC.

20. Kaxkue Tumbl 3a1au criocodna penmuts HC?

Kputepuu oneHuBaHus:

. 1 Gasn BeICTaBISETCS O0YYAIOIIEMYCS, €CITU M3JI0KEHHBIA MaTepuan (pakTH4eCKu BepeH U
JIOTUYECKH OOOCHOBAH.

. 0 GanoB, eciy OTBET HEBEPHBIA.

MaxkcruManbHOE KOJTHYecTBO OayuioB 3a cemectp: 20 6.

Ilepeuenn BonmpocoB AJis onpoca
S cem

CymectBytot 11 HC nonHoneHHo UMUTUpYIOLIHE ONOJIOTUYECKHUE HEHPOHBI?
Yro Ttakoe cuHarc?
Urto Takoe nepcenTpoH?
[TpuBeauTe mpUMeEpHl pauaibHBIX 0a3UCHBIX (QYHKIMH.
KaxoBa ponb nmosrydeHust ook 00ydeHus?
[l wero crpost kaptel Koxonena?
Uto Takoe HeUeTKHIl HEHPOH?
Jnist uero HyxHbI rubpuansie HC?
Kaxk mposectu ananu3 pesynasratoB HC mocie oOydenus/camooOydaeHus?
0.  Kak Bl HOHUMaeTe alaiTUBHOCTb MIPU Pa3pabOTKe Moenen?
1.  KakoBbl npaBuia GopMUpPOBaHUS UCXOAHBIX JAHHBIX JIJISI MOJCIUPOBAHUS?
12.  T'me moxHo nonyuuts datasets nmpu paspadorke mMozeneii?
13. Kakue Bl 3HaeTe MHCTpyMeHTHI pa3paboTku u npuMeneHust HC?
14.  HasoBure coBpeMeHHbIE TEHCHLIMU B 00JACTH UCKYCCTBEHHOTO MHTEIIIEKTA.
15.  Yro sBiseTcs NepBOUCTOUHUKOM JIJIsl U3y4deHUs: OnbanoTek B Python?
16.  Hns yero HyxHbl OuOmmorexu Keras u Tensorflow? Onu pazpaboTaHbl TONBKO Ui si3bika Python?

RRO©oo N ORWNE

Kpurepun onenuBanus:

. 1 Gayut BeICTABIISETCS OOYUAIOMIEMYCsI, €CIIM U3JI0KEHHBIA MaTeprual GaKTHICCKH BEPEH U
JIOTUYECKU 0OOCHOBAH.
o 0 GanoB, eciy OTBET HEBEPHBII.

MakcumanbHOE KOJIMYECTBO OAIIIOB 32 cemecTp: 16



JlabopaTopHble 3axaHus
4 cem
JlaGopatopnoe 3amanue Ne 1.
1. 3anummuTe Mo MpaBuUIaM aIrOPUTMUYECKOTO SI3bIKa BBIPAXKEHU:

X+¥ X-%,
) x-1/2 xy

X+
0) 1+z)———:
8

=
g

= (1 [

—
+
"

+2 ™
B) (x™y=tR .y,

& +"
Doy, &
8

) a{x+}r}f2 _s x-1 . e—{}r+u,l"2}
| ¥+l

2 Ionyuuts pynkuuu f, g, z:

xe[-2; 2], h=0.2, F=x—1[, g=cos’(3x), z=2x"-3x"+1;

3 3agaTh MaTpUILy A C MOMOIIBIO ONIEpallii KOHKaTEHALIUH:
325 -1,07 2,34

m _ pra-n

10,10 0,25 —4,78

504 -7,79 331
4 Crenepupyiite MmaccuB B pazmepom 3x3 co cirydaifHBIMH 3JIeMEHTaMHU, PABHOMEPHO paclpe/ie]ICHHbIMU Ha
untepsaie ot 0 1o 1.
5 3agare MaccuB C, UCTIONB3Ysl ONEPAIIUIO MHICKCAIIMH U OJHY U3 (QYHKIUI: Ones WK Zeros.
6 JlaHbl MaTpPHUIIBL:

2 1 -1 i 2 3
A=(3 1 2| B=|-2 7 2|
21 -1 -4 1 5
1. BerauciauTs:
1) cymmy matpun A u B;

2) pa3HOCTb MaTpullsl B 1 A;

3) MORJIEMEHTHOE MTPOU3BEICHUE MATPHIL;

4) MaTprUUHOE MPOU3BEACHUE MATPHIL;

5) xBagpat MaTpuIlsl A (YMHOXKUTh MaTpuily A camy Ha cebs);

7 IToctpoiite rpaduk GyHKIUU:

Flnx + x°, xe[1; 7], war 0,4;

8 IToctpoiiTe aBa rpaduka B paMKax OJHUX OCeH KOOPJIUHAT:

y e X2

z=arctg( x*?) . x €[ 0,47 ]

Cnenaiite HaamucH Ha OCSX, 3arOJIOBOK Ui rpaduKa, MOSCHUTENBHYIO HAJANWCh HA PUCYHKE. 3ajaiTe
CaMOCTOSITENTbHO THII JIMHUN U LIBET.

9 IMoctpouts Tpaduku GyHKIHH y(X) ¥ Z(X) B pa3HbIX MOJ00IACTIX OAHOTO rpadgudeckoro okHa. MaTepBasl
M3MEHEHHMS IS X OTIPENIeIUTE CaMOCTOSITENbHO.

10 [MocTpoiiTe MOBEPXHOCTH:

[octpouts rpadux GyHkImu z(X,y)=x>+y? Ha orpeske [-3;3] ¢ marom 0.15.



JlaGopaTopnoe 3ananue Ne 2
[IpoekTupoBanue cucrteM Tuna Mamaanu

2.
o =¥y -sin(x, -1
Pa3paboTka cucTeMBbl HEYETKOTO JOTHYECKOTO BBIBO/A, MOJICIHPYIONICH 3aBUCUMOCTH L I: 2 :I,

¥ €[-7 3pe[-44,1.7] .

[TpoexTHpoBaHWE CHUCTEMBI HEYETKOTO JIOTMYECKOIO BBIBOJAA HA OCHOBE TIpad)UyecKoro M300pakeHHs
yKa3aHHOM 3aBUCHMOCTH.
[IpoexkTupoBaHue cuCTEMBI HEYETKOTO JJOTHUYECKOTO BBIBOJIA B MoayJie Fuzzy.

Jlaboparoproe 3aganne Ne.3
[IpoexktupoBanue cuctem tuna CyrsHo

2.
o =¥y -sin(x, -1
Pa3paboTka cucTeMBbl HEYETKOTO JIOTHYECKOTO BBIBOJA, MOJICIHPYIOIICH 3aBUCUMOCTH ¥ ( 2 :I,

a E[_F'S]'KE S=ofol0] . MoaenupoBaHue ¢ moMoIIst0 6a3el 3HaHUH B Moayse Fuzzy.

Jlaboparopuoe 3ananue 4

ITpoexTupoBanue cucrem tumna CyraHo

MonenupoBaHue HEYETKOM CHUCTEMBI, OTOOPAXKAIOUIYIO 3aBHCUMOCTh MEXIY MEPEMEHHbIMH X U Yy
(3aBUCUMOCTD y = X"2).

Jlaboparopnoe 3amanue Ne 5
Pazpabotka HeueTkoit Monenmn «Habop 6ackeTOOIUCTOB B KOMaHy», allTOPUTM BBIBOJIa — TUTIAa MamgaHu.

Jlaboparoproe 3aganue Ne 6

Pa3paboTka HEYeTKO# MOen OmpeesieH s pa3Mepa YaeBbiX B pectopane (kade) 3a ysxuH. OCHOBBIBAsSCh
Ha MWHTYUTHUBHBIX MPEACTABICHUAX HOCETUTEIEeH peCTOpaHoOB, BCJIMYMHA CYMMBI YaCBbIX HC SABJIACTCA
MOCTOSHHOM M 3aBHCUT OT HECKOJIBKHX IMapaMeTpoOB, HAIpPUMEp, OT KaueCTBa OOCIYXHMBAaHHUS U KauyecTBa
MIPUTOTOBJICHHSI 3aKa3aHHBIX OJIFOI.

Jlaboparoproe 3aganue Ne 7

Pa3paboTka HeUeTKOM cUCTEMBbI OPraHU3aIK U PETYIUPOBAHMS 3apa00THOM TIAThl M CUCTEM TPEMHUPOBAHUS
IIepCcoHala Ha IPEAIPUATHH.

BrinnaTta npemuil B KauecTBE MOOIIPEHUS MOXKET OCYIIECTBIISITHCS 3a:

- 00pa3110BO€ BHIIIOJHEHUE TPYJIOBBIX 00513aHHOCTEN;

- IMOBBIIICHUEC MPOU3BOANUTCIBLHOCTH TPYyAa,

- YIIy4IIeHUE Ka4yeCTBa IPOIYKIINH;

- MPOJOHKUTENBHYIO U Oe3yNpedHyto padoTy;

— HOBaTOPCTBO B TPY/IE;

- JIpyTHe NOCTIKEHUs B paboTe, yCTaHABIMBAaeMble MPaBUIAMH BHYTPEHHETO TPYAOBOTO paclopsakKa,
yCTaBaMU U MOJIOKEHUSMHU O AUCIHUIUIMHE, JeHCTBYIOLIIMMHU B OPraHU3al1u.

JlaGopatopnoe 3ananue Ne 8
1 BrimonHuTe mepenady ABYMEpPHOTO MaccHBa B KadecTBe aprymeHTta ¢yHkuum SumSquare(), 3apaHee
pasmeriensoro B WWorkspace:
1) Mas1|2x2];
2) Mas2|3x3|.
PaccunraiiTe OCHOBHBIE CTATUCTHUECKHE NTOKA3aTENIN HIEMEHTOB MacCHBa.
20

S=2
2 [ToacuuTaiite cymmy psija i-1 | moka = =20
3 TpeOyetcs moACYUTATh CyMMY dJIeMeHTOB MaccuBa a =[1 23 4 5 6 7 8 9]; uckitouasi 3IeMEHT ¢ UHACKCOM
4. TToctpouts rpaduxu GpyHKIUHN (IpOAYMaTh CAMOCTOSITENIbHO apaMeTpbl U ux 3HaueHus). CocraButh M-
¢aitn-cuenapuii. Mcrons3zoBath pyHkimu pol2cart (monsipubie KoopauHathl), plot3, comet3.

5 Hanummte GyHKIMIO, 3aMMCHIBAIOINIYIO/CUNTHIBAIONIYIO CTPOKY YHCEN B (aiiy, pa3AeIeHHBIX TPOOEIOM.
BriBecTr cyMMy 4HMCIIOBBIX JIaHHBIX.



6 Hamncats nporpaMmy, BEIUKCIISIIONTYIO cpeaHuii 6amt cryaenTa. [Ipemycmorpers 2 crioco6a BBOAA TaHHBIX
[Tonb30BaTenb MOXKET B KOHCOJM BBOAWTH MMS CTYACHTA, Ha3BaHUE MpEAMETa U MOJIYyYeHHBIH Oayul WiH
cuutath U3 Xlsx-gaiina Calc). 3anucars uaGopmaiuio B daii.

7 Peammzanusa GUI-tiporpamMmsl, BEIYUCIISIONIEH apudMEeTHUECKHIE OTlepaliiy HaJl IByMs YHCIaMHU.

8 Iloctpoenue rpaduxos yepez GUI-unrepdeiic.

Kputepuu oneHuBanus:

- (st KaXKI0ro 3a1aHus):

5 0. — 3a71aHKE BBIMIOJIHEHO BEPHO;

4 6. — npy BBITIOJHEHUH 3aJIaHUs OBLIH JIOMYIEHBl HETOYHOCTH, HE BIUSIONINE HA PE3YyJIbTAT;
3 0. — Ipu BHITIOJTHEHWH 33/1aHUs OBLIH JIOMYIICHBI OITHOKY;

2 - 1 6. — mpu BHITIOJIHCHUH 3aJjaHUs OBLIN JOIYIIEHBI CYIIIECTBEHHBIC OITUOKH;

0 6. — 3aaHKe HE BBINOJIHEHO.

MakcumanbHOE KOJIMYecTBO OaioB 3a cemectp - 40.

[MpakTnyeckune 3a1aHusA

[IpakTuueckoe 3ananue 1
Tema 1.1 "BBenenue B HeueTKHEe MHOXKECTBA M ornepanuu Haa HuMW»: OkpyriieHwe yucen. ['eneparop
YHCIIOBBIX MocenoBaTenbHocTe. KoMiiekcHbie uncna. [[BymepHbIe, TpeXMepHbIE rpauKy.

IIpakTnueckoe 3aganue 2

Tema 1.2 "Heuerkas u JIMHIBUCTHYECKAs IepeMeHHble. HeueTkue BeIMUYMHBI, 4MCIa U HHTEpPBaJbI
«['padnueckue cpecTBa aHaIM3a PE3YIbTaTOB HEUETKOI O BhIBOJIA. Penakrop cuctem HeueTkoro BeiBosa FIS.
MonenupoBaHue CHCTEM HEYETKOro BbIBOJIa THIA =X 1"2*sin(x2-1) n y = x2

[IpaxTnueckoe 3ananue 3

Tema 1.3 "OcHoBbI HeueTKOM Joruku" Pa3paboTka HeUeTKuX nepeMeHHbIX. DopMUpOBaHUE MPABUI BHIBOJA.
[ToBepxHocTu BbIBOsA. UMuTanus monenu. Pa3paboTka yrnpaBieHYecCKUX peKoMeHaauii mo Mmoaudukanuu
HEYETKUX MOJIEIIEH.

[IpakTuueckoe 3ananue 4

Tema 1.4 "MonenupoBaHue CHUCTEM HeUYeTKOro BhIBoja"d@opMupoBaHUEe TIpaBUIl BHIBOJA.
[ToBepxHocTu BeiBoga. MmuTanus moaenu. PazpaboTka ympaBieHYeCKUX PEKOMEH AU 10 MoaAU(UKaAIIH
HEUETKOM MOJICIIH.

Kpurepun oneHuBaHus:
- (71 KaX0T0 3a/1aHus):
10 6. — 3aaHKe BBHIOJTHEHO BEPHO;
9-7 6. — mpu BBITIOJTHEHUH 33/1aHUS OBLIN TOMYIIIEHBl HETOYHOCTH, HE BIUSIOIINE HAa PE3yIbTaT;
6-4 6. — IpH BHITIOJTHEHUH 3aJIaHHsI OBLIH JOMYIICHBI OIINOKY;
3 - 1 6. — mpu BHIMOJIHEHUH 3a/1aHUsI OBUTH JIOMYIIIEHBI CYIIECTBEHHbIE OIIHOKH;
0 6. — 3a7aHKe HE BBIMOJIHEHO.
MaxkcuManbHOe KOIMYecTBO OansioB 3a cemectp - 40.

JlabopaTopHble 3axaHus
S ceMm

JlaGopatopHoe 3ananue |
Pacmo3naBanue 006pa3oB ¢ MOMOIIBIO HEHPOHHBIX CETEH B Cpefie
Peanuzanus HeHPOHHOMN CETH MO PACMO3HABAHUIO PYCCKUX OYKB.
B rpaduueckom pemakTope HeoOXxomumo co3nath 33 m3o0paxeHus (*.png) corimacHo OyKBamM PyCCKOTO
angasuta. Pazmep nzobpaskeHuit 1omkeH ObITh SX7 MUKCENeH.
[Tporpammuas peanuszauus ¢yHkuuu (.m-Qaiina), KoTopas OyAeT CUUTHIBaTH HEOOXOJIUMBbIE NPU3HAKU
CHUMBOJIOB € rpadudeckoro (aiina.
['eneparus TaHHBIX € IIYMOM JUIS TOCIIEAYIOIIEH TPEHUPOBKH CETH B JalbHEHIIIEM.



Pa3paborka HC. OGyuenue HC. Cumynsiusi.

JlaGopatopHoe 3anaHue 2

PaboTa c HelipoHHOI ceThi0 B KOMaHaHOM pekume. O0001meHHo-perpeccuontas HeiiponHas ceth (GRNN).
1 Pazpaborka HC tuma GRNN ¢ umenem N, peanu3yromyro (pyHKIMOHATBHYIO 3aBUCUMOCTb MEKIY BXOI0M
Y BBIXOJIOM B BUJie Y = X2 Ha otpeske [-1, 1]. 3ananue uenesnix 3HaueHuil. Coznanue HC ¢ oTkioHeHueM.
Cumynsuus HC.

2 Pa3pabotka HeiponHO#l cetu B rpaduueckom mHTepderice NNtool. Pazpaborka HC. Ob6yuenue HC.
Cumynsuus.

Jlaboparopnoe 3ananue 3

MoaenupoBaHue U peasin3alus HeUpO-HEYETKOM CeTH.

Nwmerores ucxonubie nanabie naaekca «llokazarens X» 3a nepuop. TpedyeTcst HocTpOUuTh HEHPO-HEYETKYIO
CeTh U CIPOTHO3UPOBATH 3HAYEHHWE HHJEKCA HA ONPEIEJICHHOE YMCIIO. AJTOPUTM IPOTHO3HPOBAHUSA
[I0/Ipa3yMEBAET TO, 4YTO KaXKIO€ IOCIEAYIOIIee 3HAUEHUE pPACCUMTHIBACTCS HA OCHOBE HECKOJIBbKUX

MIPEABITYIINX.

Jlaboparopnoe 3amanue Ne 4

MaccuBbl B Python. buGmuoreka NumPy. Cnucku, maccuBbl. Mnopt manubix u3 Calc. bubmuoreka
PANDAS. Iloctpoenune cBoaHoi Tabmunpl. I'paduku B matplotlib. Anumanus rpaduxos. Ilaker
imagemagick.

JlaboparopHoe 3axanue 5
O6paboTka nanHbIX ¢ moMonisio Pandas u SQL Server. bubnuoreka scikit-learn. OnucarenbHasi CTaTUCTHKA.
[TporHo3upoBanue TaHHBIX. AJIGKBATHOCTH MOJICIIH.

JlaboparopHoe 3ananue 6
bubmuorexka Keras. Heiipocers mis aHanm3a KOMMEHTapueB Ha KuHoperieH3un IMDDb. AnekBaTHOCTh
MOJICITH.

Kpurepun oneHuBanus:
- (1S KaXKI0To 3aaHus):
14 6. — 3a1aHKe BBITOJTHEHO BEPHO;
13-9 6. — npu BBINONHEHUH 3aaHus ObLIN JOMYIIEHBl HETOYHOCTH, HE BIMAIOIINE HA PE3YNbTaT;
8-5 0. — pu BBHINIOTHEHUH 3aJIaHusI OBLIH JOMYIICHBI OIINOKY;
4 -1 6. — pu BHITIOTHEHUH 33/1aHUs OBLIN JIOMYIIEHBI CYIIIECTBEHHBIE OLTHOKY;
0 0. — 3amaHue HE BBIIOJIHEHO.
MaxkcuManbHOE KOJIMYECTBO OalyioB 3a ceMecTp - 84.

3 MeToan4yecKkne MaTepuabl, ONpee/siione nNpoueaypbl O¢eHUBAHUSA 3HAHNNH, YMEHHUH, HABLIKOB U
(MJIM) oNBITA 1eATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITaNbl (POPMUPOBAHUSA KOMIIETECHIIMI

[Tponienypsl o1leHUBaHMSI BKITIOUAIOT B CE0S TEKYIIUNA KOHTPOJIb M POMEKYTOUHYIO aTTECTAIIHIO.

Texyummii KOHTPOJIb YCIIEBAEMOCTH NMPOBOAUTCS € MCIIOJIb30BAHUEM OLIEHOYHBIX CPE/ICTB, MPeICTaBICHHBIX
B I 2 JAaHHOT'O IIPHUJIOXKCHUA. PGSYJ'II)TaTI)I TEKYHIETO KOHTPOJA AOBOAATCA OO CBCACHUA CTYACHTOB OO
MIPOMEKYTOUHON aTTEeCTAIUH.

IIpome:xxyTouHasi aTTecTanusi MpoBoaUTCs B popMme 3auera (4 cemecTp), sk3ameHa (5 cemectp).

3ayer MPOBOAUTCS MO OKOHYAHWU TEOPETHYECKOro OOYy4eHHUs A0 Hayala HK3aMEHAllMOHHON CeCCHH.
KonnuectBo Bonpocos B 6miiere — 3. IIpoBepka OTBETOB U OOBSIBIIEHHE PE3YIbTATOB MPOU3BOJAUTCS B I€HBb
3ayeTa.
OK3aMeH MIPOBOAUTCA IO PACIITMCAHHIO HpOMeX(YTOqHOﬁ aTTecTallii B IIMCBMCEHHOM BHJIC. KommuecTBo
BOIIPOCOB B 3K3aMeHallMOHHOM Ouiiere — 3. IIpoBepka OTBETOB M 0OBSBICHNUE PE3YJIbTATOB IPOU3BOIUTCS B
JIeHb DK3aMeHa. Pe3ynbTaThl aTTeCTalliy 3aHOCSATCS B BEAOMOCTD M 3aYETHYIO KHIKKY CTyJeHTa. CTy/IeHTHI,
HE MMpOomeamune NpoMEKYTOUHYIO aTTECTAIUIO 1O rpa(l)HKy CECCHH, NOJIKHBI IUKBUAUPOBATH 3aJ0JPKCHHOCTD
B YCTAQHOBJICHHOM TIOPSIJIKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUTIJIMHBI

VY4eOHbIM MJITaHOM IIPEYyCMOTPEHBI CIIEYIOIINE BUIbI 3aHITHMN:

- JIEKLUU;

- 1abopaTopHbIE 3aHATHUS,

-IPAaKTUYECKUE 3aHATUS.

B Xxoze JEKUMOHHBIX 3aHATUH pPACCMATPUBAKOTCA TEOPETUYECKHE BOIPOCHI € YYETOM IPAKTHKO-
OPUEHTUPOBAHHOCTH M3y4aeMOW IUCLHUIUIMHBI, JAIOTCS PEKOMEHIALMU I CaMOCTOATENIbHOW padoThl U
MOJITOTOBKE K Ja0OPAaTOPHBIM U MPAKTUYECKUM 3aHSATHSIIM.

B xoze 1a60paTOpHBIX U MPAKTUUECKUX 3aHATUH YIITyONII0TCS U 3aKPEIUIAIOTCS 3HAHUS CTYICHTOB O psify
PAaCCMOTPEHHBIX Ha JIEKIUAX BOIPOCOB, PAa3BUBAIOTCS HABBIKM HEUPO-HEUYETKOIO MOJIECIMPOBAHUS U
[IPOrpaMMUPOBAHUS, IPUMEHEHHS] METOJIOB I MHCTPYMEHTapus pa3paboTKH MOJAEIEH.

[Tpu moaroTOBKE K 1a00PaTOPHBIM M MPAKTUYECKUM 3aHATUAM KaXIbIii 00yJarOIUIACs TOIHKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYpY;

— U3Y4UTh [IPAKTUYECKUE IPUMEPBI, PACCMOTPEHHBIE Ha JICKLUSX.

B npouecce noarotoBku K 1a00paTOPHBIM U IMPAKTUYECKUM 3aHATHSM CTYAECHTHI MOT'YT BOCIOJIb30BATHCS
KOHCYJIbTALIUSIMU ITPENIOABATEISA.

Bomnpocsl, He paccMOTpeHHbIE Ha JIEKUUAX, JAaOOpaTOPHBIX M MPAKTUUYECKUX 3aHATHUAX, JOJDKHBI OBITh
U3YYEHBbl CTYJEHTAMHM B XOJE CAMOCTOSTEIbHOM padboThl. KOHTpOIIb caMocTOsITENbHOM pabOoThl CTYI€HTOB
HaJ y4yeOHOH mporpaMMmoii Kypca OCYILECTBIISETCS B XOJ€ 3aHATHIM METOJOM YCTHOTO OIpOca WIM IpH
BBIIIOJTHEHUM J1a0OpAaTOPHBIX M MPAKTHUUECKUX 3aJaHUM C YYETOM WHIUBUAYaIbHOCTU IPEACTABIECHHOTO
pemienus. B xozne camocToATenbHON pPabOThl KaXIbl CTYyAEHT OO0sS3aH IMPOYUTaThb OCHOBHYIO M IO
BO3MOKHOCTH JIONOJHUTEIBHYIO JIMTEPATYPY IO M3y4aeMOW TeMe, JOINOJHUTh KOHCIEKTHI JICKIUN
HEJOCTAlOUIMM  MaTepUaloM, BBIIMCKAMU U3  PEKOMEHIOBAHHBIX IEPBOMCTOYHUKOB.  Bplnenurts
HEIOHATHBIE TEPMUHBI, HANTH UX 3HAYECHHUE B DHIUKIIONEANYECKUX CIOBAPSIX.

JUId TOATOTOBKU K 3aHATHAM, TEKYIIEMY KOHTPOJIO M INPOMEKYTOYHOM AaTTeCTalUd CTYAEHTBI MOTYT
BOCIIOJIB30BaThCs AIIEKTPOHHO-OMOIMOTEYHBIMHA CUCTeMaMu. Taxoke oOydaromipecss MOTYT B3SThb Ha JOM
HEOOXO/AUMYIO JIUTepaTypy Ha aOOHEMEHTE YHHUBEPCUTETCKONM OMOIMOTEKH MM BOCIOJIb30BAThCA
YUTAIBHBIMU 3aJ1aMHU.



