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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.




®OHJI OIEHOYHBIX CPEJCTB
1. Onucanue nokasareJieil U KpUTeprueB OLEHUBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX 3TANAX UX
(¢opMmupoBaHus, onucaHNe KA OIleHHBAHUS
1.1 Kpurepuu orieHMBaHUs KOMIETEHITUI

IIpnioxenne 1

3YH, cocraBnsronme | [Tokazarenu oneHMBaHUS Kpurepun oniennBanus Cpenctsa
KOMIIETEHIIHIO OLICHUBaHMS ™
[IK-4: cmocoGeH mpUHUMATh Yy4acTHE B MPOBEACHHM OSKCIIEPHUMEHTAIBHBIX HCCIEAOBAaHUH 00BEKTa

nH(pOpMaIMOHHOM 0€30MacHOCTH

3: MaTeMaTUYEeCKUN | M3y4aeT OCHOBHYIO U MOJIHOTA U cojiepxkaTenbHOCTh (3 (1-25)
arnmapar u JIONTOJTHUTEBbHYIO JINTEPATYPY, OTBETA Ha OMPOCe, 3a4eTe U D (1-29)
UHCTPYMEHTAJIbHBIC | JICKIIMOHHBIN MaTepua, UCIIONb3YeT | 9K3aMeHe, ymeHnue npuBoauth O (4 cem (1-20), 5
cpencTBa npodecCuoHAIbHBIC Oa3bl TAaHHBIX pUMEpPHI, YMEHHE OTCTanBath [ceM (1-16))
MOJICIIUPOBAHUS JUISL U3YyYEHUS] METOI0B PEILICHUS CBOIO TO3MIIMI0; COOTBETCTBHE
HEYETKHX MHOKECTB | CTaHAApTHBIX 3a7a4 OTBETOB MaTepuaiam JeKUUN U
U HEWPOHHBIX ceTeil | mpoecCHOHANBHON AEATEIILHOCTU C | y4eOHOI TUTeparypsl,

npumeHenueMm KT npu moarotoBke | CBeneHUsIM U3

K 3a4eTy/9K3aMEeHY U OMpPOCy UH(OPMAIIMOHHBIX PECYPCOB

NurepHer;

V: pa3pabaThiBaTh MPUMEHSET METOIBI U MPaBUILHOCTH IPUMECHEHUS 103D (1-5)
HEHUPO-HEUETKHE UHCTPYMEHTAJIbHBIE CPEACTBA IS METOJI0B MU HHCTpyMeHTalbHbIX [[1033 (1-5)
MOJICIIN C TIOMOIIBIO | pelIeHus J1abOpaTOPHBIX, MPAKTUKO- | CPEICTB B TAOOPATOPHBIX U 13 (4cem (1-8), 5
UHCTPYMCHTAJIBHBIX | ODUEHTUPOBAHHBIX U NPaKTUKO-OPUEHTHPOBAHHBIX  [ceM (1-6))
CpencTB WHIWBHIYaJIbHOTO 3aJ]aHUH B 3aJIaHMsIX [1P (4 cem (1-4))
MOJIETTUPOBAHUS npoliecce MOACTUPOBAHUS HEUETKUX

MHO>KECTB U HEUPOHHBIX CETEH B
CTaHIapTHBIX 3a7avyax
npodecCHOHANIBHOM e TEIbHOCTH

B: HaBbIKaMu
MOJICJINPOBAHUS U
porpaMMHUpOBaHUs
HEUPO-HEUETKUX
AITOPUTMOB C
MTOMOILIBIO
MHCTPYMEHTAJIbHBIX
CpENCTB

MMPUMCHACT MCTOABI PCIICHUSA
CTaHJAPTHBIX 3314
pohecCHOHANTLHOM IS TEILHOCTH B
71a00pPaTOPHBIX, MPAKTHKO-
OPUEHTUPOBAHHBIX U
WH/IMBUYAIbHBIX 33/TaHUSX C
UCIIOJIb30BAHUEM COBPEMEHHOTO
WHCTPYMEHTAPHS; aHAIIN3UPYET
MOJIYYCHHBIC PC3YJIbTAThI
MOJICIIMPOBAHUS

00BEM ¥ UHIUBUYyaThHOCTh
BBIIIOJIHEHUS 3aJJaHUs C
HCIIOJIb30BaHUEM
COBPEMEHHOTO
WHCTPYMEHTApUs;
KOPPEKTHOCTh MHTEPIIPETALUN
MOJIYYEHHBIX PE3YJIbTATOB B
3alaHUU

1033 (1-5)
[1033 (1-5)

U13 (4cem (1-8), 5
ceM (1-6))

O — onpoc; 3- 3auem 3 — gonpocwl k sx3ameny, 11033 - npaxmuxo-opueHmuposantvle 3a0aHUsL K IK3AMEHY,;
11033 - npaxmuko-opuenmuposanHule 3a0anus k 3auemy JI3 —rabopamopnvie 3a0anus, I[1P- npaxmuueckue

3a0aHUs

1.2. IlIxama orleHUBaHUA
Texkymuil KOHTpOJIb YCIIEBAEMOCTH M IIPOMEKYTOUYHAs aTrTeCTallusl OCYILECTBIAETCS B  paMKax
HaKOIMMTEJIbHON OaJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM 1TKae:

4 cemectp:

50-100 6annoB (3a4er)
0-49 GannoB (He3ayer)

5 cemectp:

84-100 6amioB (OLIEHKA OTIHMIHOY)

67-83 6aToB (OLIEHKA «XOPOIIIO0Y)

50-66 6am10B (OLIEHKA «YIOBIETBOPUTEIHLHO)
0-49 GamnoB (OIIEHKA «HEYIOBICTBOPUTEIHHO)




2. TunoBbie KOHTPOJIbHbIE 32JaHUS WIN HHbIe MATEPHAJIbI, HEO0X0AUMBbIe 1)1 OLleHKH 3HAHUM,
YMeHUil, HABbIKOB U (MJIM) ONbITA eATEJIbHOCTH, XapaAKTEePHU3YOIIUX 3Tanbl GOPpMHUPOBAHUSA
KOMIIETEeHIHIi B Mpolecce 0CBOCHUsI 00Pa30BaTe/JbHOI MPOrPpaMMbl
Bomnpocsl k 3a4ety

I. Bo3HHKHOBEHME HEUETKHMX MHOXKECTB. HeueTkas noruka.

2. Msrkue BbIYMCICHHUS.

3. JIuHrBUCTHYECKAS. HEOTIPEACIIEHHOCTb.

4. Heuerkas noruka u Teopusi BEpOSITHOCTEM.

5. OrnpeznenieHnst HEUETKUX MHOMKECTB.

6. Huarpamma 3ane.

7. [IpencraBneHus HEUETKUX MHOKECTB.

8. Hunarpamma Benna.

0. XapakTEepUCTUKH, OINEpallH, CBOMCTBA HEUETKUX MHOKECTB

10. OcHOBHBIE TUTIBI PYHKITUN TPUHAIJIC)KHOCTH.

1. Heuerkue oTHOLIEHUS.

12. OnpeneneHnss HEYETKOW U JIMHTBUCTUYECKON MTEPEMEHHBIX.

13.  Heuerkue BETMYMHBI, YUCIIA U UHTEPBAJIBL.

14. TpeyronpHble HEUETKHE YMCIIA U TPANICIIMEBUIHBIE HEUETKUE HHTEPBAJIbI

15.  TloHATHe HEUETKOro BHICKA3bIBAHUS M HEUETKOIO MPEUKaTa.

16. OCHOBHBIE JJOTHYECKHE ONIEpAI[UU C HEYETKUMHU BBICKA3bIBaHUSMHU. JIOrHYeCKOE OTPUIIAHNE HEUYETKHUX

BBICKa3bIBaHUM.

17. Jlornyeckas KOHBLIOHKIIUSA HEUYETKUX BBICKA3LIBAHUM.

18. Jlornueckast AM3bIOHKIMS HEUETKUX BBICKA3bIBAaHUM.

19. Heuetkast uMmuinkanus.

20. Heuerkas 5kBUBaJIEHTHOCTb.

21. [IpaBuiia HEYETKUX MPOTYKIIHA.

22. [Ipsimoii 1 0OpaTHBIN METOABI BHIBOJIA 3AKIIOUYCHUH B CHCTEMaX HEYETKUX MPOTYKITUH.

23. bazoBas apxuTekTypa CHCTEM HEYETKOTO BBIBOIA.

24. OCHOBHBIE ATAIlbl HEYETKOI'O BEIBOA.

25. dopmupoBaHue 0a3pl MPABUII CHCTEM HEUETKOTO BBIBOJIA.
IIpakTHKO-OpHEHTHPOBAHHBbIC 32JAHUSA K 3a4eTy

1. HC c npsimoit nepenaveii curnana. Peanu3arus noruueckoid ¢pynkuuu "N".

2. HC c npsmoii nepenaveii curnana. Peanu3zanus nornueckor Gpyukmuum "MJIN".

3. HC c npsmoii nepenaveii curnana. Peanuszanus soruyeckot pynkuuu "HE".

4. [Tpaktruka npumeHenus 6udmmorekn NumPy B Python.

5. [Tpaktuka npumenenus 6udanorexkn PANDAS B Python.

Kpurepun oneHuBanus:

- 50-100 OGammoB  («3a4eT»): — W3JIOKEHHBIM MaTepual (AKTHYECKH BEpPEH, HAIMYME TIIYOOKHX
MCUEPIIBIBAIOIINX 3HAHUH B 00beMe MPOAEHHON POTrPaMMBbl IUCIUIUIMHBI B COOTBETCTBUH C IIOCTABICHHOM
IporpaMMoil Kypca Lieibl0 0O0ydeHUs; NpaBUIIbHBIC, YBEPEHHbBIE ACHCTBUS 10 MPUMEHEHHUIO MOIY4YE€HHBIX
HAaBBIKOB U YMEHUH TP PELIEHUH TPAKTUKO-OPUEHTHPOBAHHOT'O 3a/1aHNUs1, IPAMOTHOE U JIOTUUECKU CTPOHHOE
U3JI0’KEHUE MaTepuaa Ipyu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JOIOJHUTEIBHOH JINTEPATYPOl;

- 0-49 OamnoB («He3adyeT») — OTBETHl HE CBSA3aHBI C BOIPOCAMHM, HaJUYME IpyObIX OLIMOOK B OTBETE,
HENOHMMAHHE CYHNIHOCTH HM3J1araéMoro BOIIPOCa, HEYMCHHME NMPUMEHITh HABBIKM U YMEHHS IPU PEUICHUH
IIPaKTUKO-OPUEHTUPOBAHHOIO 3a/laHusl, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB HA JIOIOJHUTEIBHBIE M
HABOJALIME BOIPOCHI.

Bomnpocsl Kk 3xk3aMeHy
®azzudukanus (Fuzzification).
ArperupoBanue (Aggregation).
AxTtuBmzanus (Activation).
Axxymymsanus (Accumulation).
Hedazzudukanus (Defuzzifica tion).

Nk W=



6 OcHOBHBIE aITOPUTMBI HEYETKOTO BbIBOIa. AnroputM Mamaanu (Mamdani).
7. OCHOBHBIE AJITOPUTMBI HEYETKOTO BbIBoAa. Anroput™m Llykamoro (Tsukamoto).
8 OcHOBHBIE AJITOPUTMBI HEYETKOIO BbIBOJa. AnroputM Jlapcena (Larsen).

0. OCHOBHBIE AJITOPUTMBI HEYETKOTO BbIBOAA. Anroput™ CyreHo (Sugeno).

10.  HckyccTBeHHbIH HelipoH. Moienb HelipoHa.

11.  Heiiponnas cetsb (HC).

12. Tunsl HEHPOHOB.

13. [Iporiecc 0OyueHust HEHPOHHOM CETH.

14.  bazoBas UCKyCCTBEHHasl MOJEIIb.

15. ITpumenenue HC.

16.  Knaccudukanus MCKyCCTBEHHBIX HEMPOHHBIX CETEH.

17. Kpyr 3ama4, peniaeMbIx ¢ TOMOIIbI0O HEHPOHHBIX CETEH.

18.  TloxmroroBka nanubIx ans ooyuenus HC.

19. JInnerinas HC.
20. Mpmuorocmnoiinas HC.

21.  OOydeHue mepcenTpoHa.

22. Panuanbuas 6azucHast QyHKITHS.

23. Cetp KoxoHeHa.

24.  Heuerkuii HENPOH.

25.  Apxurektypa HEUeTKOW (THOpUIHON) HEHPOHHOM CEeTH.
26. ANFIS- anantuBHBIE CUCTEMBI HEHPO-HEUETKOTO BHIBOJIA.
27.  OOydeHue rTHOpUIHON HEUPOHHOM CETH.

28. [Mpumenenus si3pika Python nns ananvsa qaHHBIX.

29. Peanuzarus HelipOHHBIX ceTeil Ha s3bike Python.

Tunopbie NPaKTHKO-OPUEHTHPOBAHHBIE 3a/IaHUS K IK3aMeHYy

[TpakTruka npumenenus 6uoimoreku BeautifulSoup B Python.
[Tpaktuka npumenenus 6udimuorexu Matplotlib B Python.
[Tpaktruka npumenenus ouommoreku Scikit-learn B Python.
[Tpaktuka npumenenus 6udianorexu PyBrain B Python.
[Tpaktruka npumenenus 6uommoreku Tensorflow B Python.

Nk W=

Kpurepun oneHuBaHus:

- 84-100 ©OannoB (OIEHKA «OTIUYHO») — M3JIOKEHHBIH MaTepual (aKTUUYECKH BEPEH, HAIUYHE TITYyOOKHUX
HCUYEPIBIBAOIINX 3HAHUHN B 00hEME MPONACHHOM MTPOTrpaMMBbl TUCITUTIMHBI B COOTBETCTBUH C MIOCTABIICHHON
IporpamMMoil Kypca Leiblo 0OyueHUs; NpaBUIIbHBIC, YBEPEHHbIE ACUCTBUS M0 MPUMEHEHHUIO MOTY4YEHHBIX
HaBBIKOB M YMEHU IIPU pEIIEHUH TPAKTUKO-OPUEHTUPOBAHHBIX 3a/laHUH, TPAMOTHOE U JIOTHUYECKH CTPOITHOE
U3JI0KEHHE MaTepHaia pyu OTBETE, YCBOEHHUE OCHOBHOW M 3HAKOMCTBO C JIOTIOJTHUTEIIbHOM JTUTEPATyPOH;

- 67-83 OamwioB (OIEHKA «XOpOIIO») — HAJIWYWE TBEPJbIX M JOCTATOYHO IIOJIHBIX 3HAHMA B 00BEMeE
NPOIIEHHON MPOrpaMMbl TUCHMIUIMHBI B COOTBETCTBUHU C ILIEJbI0 OOyuYeHHsI, MpaBWIbHBIC NEHCTBUSA IO
IIPUMEHEHHIO HaBBIKOM U YMEHUH NP PELICHNU MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1aHUI, YETKOE U3JI0KEHUE
MaTepuana, JOMyCKalTCs OTAEIbHBIC JIOTHYECKHE U CTUIIMCTUYECKUE TOTPEIIHOCTH, 00yYarOIUACs YCBOMI
OCHOBHYIO JINTEPATypy, PEKOMEH0BaHHYIO B pabouell mporpaMme AUCHUILINHBL;

- 50-66 0amioB (OLIEHKA «yIOBJIETBOPUTEIHHOY») — HATMUKE TBEPAbIX 3HAHUN B 00beMe MPOiiIeHHOT0 Kypca
B COOTBETCTBUM C I€JIbI0 OOy4YeHMsI, H3JOXKEHHE OTBETOB C OTAEIbHBIMH OIINOKaMH, YBEPEHHO
UCIPABJICHHBIMU TIOCJIE JIOTIOJHUTENILHBIX BOIPOCOB; NMPaBWIbHBIE B LIEJIOM JCHCTBHUSA IO NMPUMEHEHUIO
HaBBIKOB U YMEHHH IIPU PELICHUU NPAKTUKO-OPUEHTUPOBAHHBIX 33 JaHUIA;

- 0-49 OannoB (OlEHKA «HEYAOBJIETBOPUTEIHHO») — OTBETHl HE CBSA3aHBI C BOINPOCAMH, HATMYHE TPYOBIX
OLIMOOK B OTBETE, HEMOHUMAaHUE CYIIHOCTH M3JIaraéMoro BOIpoca, HEyMEHHE IPUMEHATh YMEHUS U HaBbIKU
IpPU PpEIICHUH MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJlaHUi, HEYBEpEHHOCTh W HETOYHOCTh OTBETOB Ha
JONOJTHUTENbHBIE U HABOSIINE BOIIPOCHI.



Ilepeyenb BONpPoOCoOB A1 Onpoca
4 ceM

Korna Bo3HHKIIO TTIOHSTHE HEYESTKHUX MHOKECTB?
Uto n3yvaeT HeueTKas jJoruka’?
[Touemy HeueTKUE BBIUUCICHUS HA3bIBAIOT «MSATKUMM»?
UeM oTiiM4aeTCst TUHTBUCTUYECKAS IEPEMEHHAS OT HEUETKOM?
EcTp 111 CBSI3M MEX]1y HEUETKOM JIOTUKOM U Teopueil BeposITHOCTEN?
VYcrapena nu quarpamma 3anae?
Kakue cmiocoObl BU3yanu3anuy HEYeTKHX MHOKECTB BaM u3BecTHBI?
CyllecTBYIOT JIM OTJIWYUTEIbHBIC XAPAKTEPUCTUKH, ONEpalMy, CBOMCTBA HEUETKUX MHOXXECTB B
3aBUCHMOCTH OT YETKHX?

NN RO =

0. [Tepeuncnure OCHOBHBIC THITBI (DYHKITMN MPUHAIIICKHOCTH.

10. Kak u kem BBIOMpaeTcs MTpH MOACIUPOBAHMU (YHKIHUS NPUHAIICKHOCTH IJMHTBUCTHYECKOM
MepeMEHHOM?

11.  Yro Takoe npeaukar?

12. UTo Takoe HeUETKU NpeauKat?

13.  Ilepeuucnute OCHOBHBIE ATAbl HEYETKOI'O MOJCIUPOBAHUS.

14. Kaxune Bbl 3HaeTE anropuT™Mbl HEYETKOTO MOICTUPOBaHusA? B ueM ux oTIu4UTeIbHBIE 0COOEHHOCTH?
15.  Kak popmupyercs 6a3za mpaBuil CUCTEM HEYETKOTO BHIBOAA?

16. Kak nmpoBecTu ananus pe3ysbTaTOB HEUETKOTO MOJICTUPOBAHMS?

17.  KakoBbl IyTH yIy4YlI€HUS] TOUHOCTH MOJIYYEHHS] HEUETKUX PE3yJIbTaTOB B MOACIUPOBAHUU?

18. Kaxue Bl 3HaeTE HHCTPYMEHTHI pa3pabOTKN HEYETKUX MOJACNIeH?

19.  IIpusenute knaccuukammonnsie rpynnst HC.

20. Kaxue tumbl 3agau ciocobna pemuts HC?

Kpurepun onenuBanus:

. 1 Gayt BeICTABIIACTCS O0YUYaAIOIMIEMYCsI, €CITH M3JI0’KCHHBI MaTepran (pakTUUECKH BEPEH U
JIOTUYECKU O0OOCHOBAH.

. 0 GayuToB, €CJIM OTBET HEBEPHBIH.

MaxkcuManbHOE KOTHUecTBO 0aiuioB 3a cemectp: 20 6.

Ilepeyenb BONpoOCoB A1s onpoca
S cem

1. CymectBytot in HC monMHOIIEHHO UMUTHpPYIOLHE OMOJIOTHYECKUE HEHPOHBI?
2. Yro Takoe cuHarc?

3. UYro Takoe nepcentpoH?

4. [IpuBenuTe mpuUMeEpPHl paaHaIbHBIX 0a3UCHBIX (DYHKITHIA.

5. KakoBa poinb nonydenust ommubok o0ydeHus?

6. st wero crposit kapTel Koxonena?

7. UYro Takoe HeUeTKUN HEUPOH?

8. st wero HyxHbI THOpHAHBIE HC?

0. Kak npoBectu ananu3 pesynbratoB HC mocie o0y4enus/camooOydenus?

10. Kax BbI mOHMMaeTe alanTUBHOCTH MPU pa3padOTKe Moeseii?

11.  KakoBsl nmpaBuia popMHUPOBAHUS HCXOJHBIX JAHHBIX JJIS1 MOACTHPOBAHUS?
12.  T'me moxxHo monyunTh datasets mpu pazpaboTke Moaenei?

13.  Kakue Bbl 3HaeTe MHCTpYMEHTHI pa3paboTKu U npumenenuss HC?

14. HazoBute coBpeMeHHbBIC TEHJCHITUN B 00JIaCTH NCKYCCTBEHHOTO MHTEIIIEKTA.
15.  Yro sBnseTca NEpBOMCTOUHUKOM I n3ydeHust Oubmuorek B Python?

16.  [ns gero Hyxubl 6ubnuotexu Keras u Tensorflow? Onu paspaboTaHbl TOJBKO 115 si3bika Python?

Kpurepun oneHuBaHus:

. 1 Gayn BeICTaBIsIETCS O0YYAIOMIEMYCsl, €CIIM M3JI0KEHHBIA MaTepuan PaKTUIECKH BEpeH U
JIOTUYECKH OOOCHOBAH.
. 0 GayuToB, €CJIM OTBET HEBEPHBIH.

MaxkcuManbHOE KOJTHUYECTBO 0aJUIoB 3a ceMecTp: 16



JlabopaTopHble 3axaHus
4 cem
JlaGopatopnoe 3ananue Ne 1.
1. 3anummTe MO MpaBUIaM AJITOPUTMHUYECKOTO S3bIKA BBIPAKEHUS:

X+¥F X-%

3) x—l,-”E_ xy
x+ <

6) 1+z)———:
1+

+2 ™
B) (x™y=tR 7

{2 + )"
0oy, &
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m _ pra-n

o aten_gX Tl e

|¥1+1

2 Ionmyuuts pynkiuu f, g, z:

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

3 3amars MaTpuily A ¢ IOMOIIBIO ONIEpallid KOHKATCHAIIUH:
325 -1,07 2,34

10,10 0,25 —4,78

5,04 -7,79 3,31
4 Crenepupyiite MaccuB B pazmepom 3x3 co ciiydyaliHbIMH 3JIEMEHTAMH, pABHOMEPHO pacipeAeiCHHBIMU Ha
untepsaie ot 0 1o 1.
5 3agaTte MaccuB C, HCTIONB3Ys ONIEPAIMIO WHICKCAIINHN W OJHY U3 QYHKIIMA: ONes WU ZETos.
6 Jlanbl MaTpuULIbL:

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

2) pazHocTb MaTpulbl B u A;

3) mo3JaeMeHTHOE MPOU3BEICHIE MATPHII;

4) MaTpUUHOE NTPOU3BEACHUE MATPHLL;

5) kBagpat MaTpuilbl A (YMHOXHUTH MaTpHIly A caMmy Ha cebs);

7 Tloctpoiite rpaduk GyHKITUN:

FInx + x°, xe[1; 7], war 0,4;

8 ITocTpotite nBa rpaduka B paMKax OJHUX OCEH KOOPJIUHAT:

y- e x2

z=arctg( x"?) x €[ 0,47 ]

CrhenaiiTe HaamUCH Ha OCSX, 3aroJIOBOK Juis Tpaduka, MOSCHUTEIbHYI HAJMKMCh HA PUCYHKE. 3amaiTe
CaMOCTOSITEITLHO THII JIMHUN U IIBET.

9 IMoctpouts rpaduku GyHKIHH y(X) U z(X) B pa3HBIX O100TIaCTSIX OJJHOTO Tpadudeckoro okHa. HTEpBabI
W3MEHEHHS JUTS X OTIPENIEITUTE CAMOCTOSITEIIHHO.

10 ITocTpoiiTe TOBEPXHOCTH:

IMoctpouts rpaduk GyHKIME Z(X,y)=x>+y* Ha oTpeske [-3;3] ¢ marom 0.15.



JlaGopatopnoe 3ananue Ne 2
[IpoekTupoBanue cucrteM tTuna Mamaanu

2.
o =¥y -sin(x, -1
Pa3paboTka cucTeMbl HEYETKOTO JIOTHUYECKOTO BBIBOAA, MOJCTUPYIOUIEH 3aBUCHMOCTH L I: 2 :I,

¥ €[-7 3pe[-44,1.7]

[IpoekTupoBaHue CHCTEMbl HEYETKOTO JIOTHYECKOTO BBIBOJAA HAa OCHOBE TpaUUYecKOro M300pakeHUS
YKa3aHHOM 3aBUCUMOCTH.
HpOGKTHpOBaHI/Ie CUCTCMbI HCYCTKOI'O JIOTUYCCKOT'O BBIBOJAA B MOAYJIC Fuzzy.

JlaGopatopnoe 3ananue Ne.3
[IpoekTupoBanue cucteM tuna CyraHo

2.
o =¥y -sin(x, -1
Pa3paboTka cucTeMbl HEYETKOTO JIOTUYECKOTO BBIBOAA, MOJCTUPYIOUIEH 3aBUCHMOCTH ¥ ( 2 :I,

ST S Ba S0 ssl 0] MoemipoBaHue ¢ TOMOIIBI0 0a3bl 3HaHMI B Moyie Fuzzy.

JlaGopatopHoe 3ananue 4

[IpoekTupoBanue cucteM tuna CyraHo

MonenupoBaHie HEUYETKOW CHCTEMBI, OTOOPAKAIONIYI0 3aBHCHUMOCTH MEXAYy MNEpPEeMEHHBIMH X U Y
(3aBHCHMOCTD Y = X"\2).

Jlaboparopnoe 3amanue Ne 5
Pazpabotka HeueTkoit Mmonenu «Habop 6ackeTOOIMCTOB B KOMaHIY», AITOPUTM BbIBOAA — TUIIa MamiaHu.

JlaGopatopnoe 3ananue Ne 6

Pa3paboTka HeueTKoi MOAeIH OnpeieIeH s pa3Mepa YaeBbIX B pecTopane (kade) 3a y>kuH. OCHOBBIBAsICh
HAa MHTYUTUBHBIX TPEICTABICHUSIX MOCETUTENCH PECTOPAHOB, BEIWYMHA CYMMBI YaeBBIX HE SIBIISETCS
MOCTOSTHHOW W 3aBHUCHUT OT HECKOJIBKHX MTapaMeTpOB, HAIpUMEp, OT KauecTBa OOCTYKMBAHUS W KadyecTBa
MIPUTOTOBJICHHSI 3aKAa3aHHBIX OO,

JlaGopatopnoe 3ananue Ne 7

PazpaboTka HeUeTKOW CHCTEMBI OPraHU3aluH U PETYIUPOBAHHS 3apab0THOM IJIaThl M CUCTEM ITPEMUPOBAHUS
NepcoHaa Ha MPEANPUITHH.

Beimiata mpeMuit B KauecTBe MOOIMIPEHHSI MOKET OCYIIECTBISITCS 3a:

- 00pa3IoBOE BBIMOJIHEHUE TPYAOBBIX 00sI3aHHOCTEH;

- MOBBIIIIEHUE TPOU3BOIUTEIILHOCTH TPY/Ia;

- yIy4IICHUE KauecTBa MPOIYKIINH;

— MIPOJIOJDKUTENBHYIO U O€3YIIPEUHYI0 padboTy;

- HOBAaTOPCTBO B TPY/IE;

- Ipyrue AOCTIKEHHs B paboTe, ycTaHaBIMBaeMbIe MPABHJIAMH BHYTPEHHETO TPYIOBOTO PacIOpsIKa,
yCTaBaMU | MOJIOKEHHUSIMU O JUCIUIUIAHE, EHCTBYIOIIUMH B OpraHU3aIlnH.

Jlaboparopnoe 3amanue Ne 8

1 BeimosHuTe mepeaady JABYMEPHOTO MacCHMBa B KayecTBe apryMeHra (QyHKuuu SumSquare(), 3apaHee
pasmeneHHoro B Workspace:

1) Mas12x2|;

2) Mas2|3x3|.

Paccunraiite OCHOBHBIE CTATUCTHUECKHUE NTOKA3ATENN FJIEMEHTOB MacCHBa.

20
S=2

2 ToxcuuraiiTe cymmy psiaa i-l | moka & =20

3 Tpebyercs moacuuTaTh CyMMY 2JIeMeHTOB MaccuBa a =[1 23 4 5 6 7 8 9]; uckitouas 3J€MEHT C HHICKCOM

4. TToctpouts rpaduku GyHKIUU (IPOAYMATh CAMOCTOSITEIBHO MapaMeTphl U UX 3HaueHus1). CoctaBUTh M-

daiin-crienapuii. Micnons3oBath GyHKIIMK pol2cart (osisipHbIe KOOpaAuHaTHI), plot3, comet3.

5 HanumuTe QyHKIUIO, 3aMHMCHIBAIONTYIO/CUUTHIBAIONIYIO CTPOKY YHCEN B (aiifl, pa3feNeHHbIX MpoOeIoM.

BeiBecTr cyMMy 4MCIIOBBIX JAHHBIX.



6 Hanncats nporpaMmy, BEIUKCISIONIYIO cpeanuii 6amt cryaenTa. [Ipemycmorpers 2 crioco0a BBOAA TaHHBIX
[Tonb30BaTenb MOXET B KOHCOJM BBOJAWTH UMS CTYACHTA, Ha3BaHUE MpEIMETa W MOJyYeHHBIH Oayl uiu
cuntath u3 Xlsx-(aiina Calc). 3anucars uapopMaruio B aiim.

7 Peasmzanusa GUI-tiporpamMmsl, BRIYUCIISIONEH apuMEeTUUECKIE ONepaIiiy HaJl ABYMsI YUCIIaMHU.

8 Iloctpoenue rpaduxos yepez GUI-unrepdeiic.

Kpurtepun onenuBanus:

- (st KaXKI0To 3aaHus):

5 0. — 3a7aHuE BBITIOJIHEHO BEPHO;

4 0. — mpu BBHINOJHEHUH 33/1aHUS OBLIN TOMYIIEHbl HETOYHOCTH, HE BIUSIOLIUE HA PE3YIbTAT;
3 0. — Ipu BHITIOTHEHWH 3a/1aHUsl OBUTH JIOMYIIECHBI OITHOKHY;

2 - 1 6. — mpu BBHITIOTHEHUH 3aJ]aHUsI OBLTN JOMYIIEHBI CYIIECTBEHHBIE ONTHOKH;

0 6. — 3a7aHue HE BHIMOJIHEHO.

MakcumanbHOE KOJIMYECTBO OaIIoB 3a cemecTp - 40.

IIpakTnyeckune 3a1aHusA

[IpakTuueckoe 3ananue 1
Tema 1.1 "BBeneHue B HeueTKHE MHOXKECTBA U omepauuu Haj HUMuU»:. OxpyrieHue yucen. ['eneparop
YHCIIOBBIX MocienoBaTenbHocTel. KoMiekcHbie uncna. /[BymepHble, TpeXMepHbIe TpapuKy.

[IpakTrueckoe 3amanue 2

Tema 1.2 "Heuerkas M JNMHIBUCTHYECKas IEepeMEHHble. HedeTkue BENMYMHBI, YUCIIa M HHTEPBAJIbI
«["paduueckue cpencTa aHaanu3a pe3yabTaTOB HEUETKOTO BhIBOIA. PeakTop cuctem HedeTkoro BeiBoja FIS.
MonenupoBaHue CHCTEM HEYETKOTo BbIBoJA THIA Yy=X1"2*sin(x2-1) nu y = x2

IIpakTnueckoe 3aganue 3

Tema 1.3 "OcHoBbI HeueTKOM Toruku" Pa3paboTka HEYeTKUX IepeMeHHBIX. DopMupoBaHUE MPABIIT BHIBOIA.
[ToBepxHocTu BbIBOsA. UMuTanus monenu. Pa3paboTka yrpaBieHYeCKUX PEeKOMEHAAU 0 MOAU(UKALUT
HEYETKUX MOJIEIIEH.

[IpakTrueckoe 3ananue 4

Tema 1.4 "MopgenupoBaHue CUCTEM HEUETKOro BbiBoJa"@®opMHUpOBaHUE MPABUI BBIBOJA.
[ToBepxHocTu BhIBOAa. MuTanmst Mmoaenu. Pa3spaboTka yrmpaBieHYECKUX PEKOMEHIAMH 110 MOIU(UKAITIN
HEUETKOM MOJCIIH.

Kpurepun oneHuBanus:
- (st KaXK0ro 3aaHus):
10 6. — 3a1aHKE BHITIOJTHEHO BEPHO;
9-7 6. — pu BBINIOJIHEHUH 33JaHUsI OBLTU TOMYIIEHbl HETOYHOCTH, HE BIUAIOLIUE HAa PE3YIbTaT;
6-4 6. — IpH BBHINOJIHEHUH 3aJIaHUsI ObLIHM JOMYIICHBI OIINOKY;
3 - 1 6. — mpu BHITIOJIHCHUH 3aJjaHUsI OBLIN JOIMYIICHBI CYIIIECTBEHHBIE OITUOKH;
0 6. — 3aaHue HE BHIMOJIHEHO.
MakcumanbHOE KOJIMYeCTBO OaIIoB 3a cemecTp - 40.

JlaGopaTtopHble 3a1aHus
S cem

JlabopartopHoe 3anmanue 1
Pacnio3naBanue 00pa3oB ¢ MOMOIIBIO HEHPOHHBIX ceTel B cpefie
Peanuzarus HEeHpOHHOMW CETH TIO PaCIIO3HABAHUIO PYCCKUX OYKB.
B rpaduueckom pemaktope HeoOXoaummo co3marh 33 m3zoOpaxkenws (*.png) cormacHo OykBaM PpPyCCKOTO
andasuta. Pazmep nzobpaxeHuit 1oKeH ObITh 5X7 TUKCEIEH.
[IporpammHuas peanuzamus GyHkmuu (.m-¢aiin), KoTopas OyAeT CUUTHIBAaTh HEOOXOJUMBIC TPU3HAKU
CHMBOJIOB C rpadudeckoro Qaiina.
['enepanus JaHHBIX C IIYMOM JJIsl TOCIEAYIOUIEH TPEHUPOBKU CETH B JaJIbHEHILIEM.



Pa3paborka HC. O6yuenue HC. Cumynsmus.

JlaGopaTopHoe 3aanue 2

Pabota c HelipoHHOI ceThIo B KOMaHAHOM pexume. O600meHHo-perpeccuontas HeiiponHas ceTb (GRNN).
1 Pazpaborka HC tuma GRNN ¢ nmenem N, peanu3yromyro (pyHKIMOHATbHYIO 3aBUCUMOCTb MEKIY BXO0M
Y BBIXOJIOM B BUJie Y = X2 Ha otpeske [-1, 1]. 3ananue uenessix 3HaueHuil. Coznanue HC ¢ oTkinoHeHUEM.
Cumynsauusa HC.

2 Pa3pabotka HeitponHo# cetn B rpaduueckom mHTepderice NNtool. Pazpaborka HC. O6yduenune HC.
Cumynanus.

JlaGopatopHoe 3ananue 3

MoaenupoBaHHe U peasin3aiys HEUPO-HEYETKOM CETH.

NwmeroTcs ucxoausie nanHble nHaekca «llokazatens X» 3a nepuoa. TpeOyeTcst MOCTPOUTh HEHPO-HEUETKYIO
CeTb M CIPOTHO3UPOBATH 3HAYECHUE HHICKCA Ha OINPENEICHHOE 4YHMCIO. AJITOPUTM NPOTHO3HPOBAHMS
MOAPAa3yMEBAET TO, 4YTO KaXJ0€ IOCIEAYIOIIEe 3HAYEHUE PAaCCUUTBIBACTCS HA OCHOBE HECKOJIBKHUX
IIPEIBINYIINX.

Jlaboparoproe 3amanne Ne 4

MaccuBbl B Python. bubGmuoreka NumPy. Cnmcku, maccuBbl. Mmmopt manneix u3 Calc. bubnmoreka
PANDAS. TIloctpoenne cBomnou Tabmuiel. [padukm B matplotlib. Anumarnus rpadukos. Ilaker
imagemagick.

JlaboparopHoe 3aganue 5
O6paboTka nanHbIX ¢ momorisio Pandas u SQL Server. bubnuoreka scikit-learn. OnucarensHas CTaTUCTHKA.
IIporno3upoBanue 1aHHBIX. AJIEKBaTHOCTh MOJIEIH.

JlaGopaTopHoe 3aanue 6
bubmuorexa Keras. Heilipocers st aHanm3a KOMMEHTapueB Ha kuHOpereH3un IMDb. AmekBaTHOCTH
MOJIEJIH.

Kpurepun oneHuBanus:
- (st KaXKI0To 3aaHus):
14 6. — 3a1aHKE BHITIOJTHEHO BEPHO;
13-9 6. — npu BHINOIHEHUH 33/1aHUs OBLIM TOMYIIEHbl HETOYHOCTH, HE BIUSIOLINE HA PE3YIbTaT;
8-5 6. — pu BBINOJIHEHUH 33aJaHHsI ObUIM JOMYIICHBI OIINOKY;
4 - 1 6. — mpu BBHITIOTHEHUH 3aJJaHUsI OBLTN JOMYIIEHBI CYIIECTBEHHBIE ONTUOKH;
0 6. — 3agaHVe HE BHIMOJIHEHO.
MakcumanbHOE KOJIMYECTBO OAIIJIOB 32 cemecTp - 84.

3 Meroanuyeckue MaTepuaJibl, ONpeaessouue npoueaypbl OeHUBAHUS 3HAHUI, YMEHUH, HABBIKOB H
(MJ1M) oNBITA A TeJTbHOCTH, XapAKTEPU3YIOIIUX 3TaNbl (POPMHPOBAHNS KOMIIETCHIIUH

[Tporetyps! OLIEHUBAHMSI BKJIIOYAIOT B ¢€0s TEKYIIUI KOHTPOJIb ¥ IPOMEKYTOUHYIO aTTECTALHUIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTHU IPOBOAUTCS € MCIIOJIb30BAHUEM OLIEHOYHBIX CPECTB, PEICTaBICHHBIX
B I 2 AAHHOTO IMPUJIOKCHUA. PGBYJIBTaTBI TCKYLICTO KOHTPOJA AOBOIAATCA OO CBCACHHA CTYACHTOB IO
MPOMEKYTOYHOM aTTECTALINH.

IIpoMeskyTouHasi aTTecTalUs IPOBOIUTCA B popMe 3auera (4 cemecTp), ok3ameHa (5 cemectp).

3ayer MPOBOAUTCS IO OKOHYAHHMU TEOPETUYECKOro OOYy4YeHHs 10 Hadala SK3aMEHAI[MOHHOW CEeCcCHU.
KonuyectBo Borpocos B 6uiiere — 3. IIpoBepka 0TBETOB M OOBSABICHHE PE3yIbTATOB MPOU3BOIUTCS B I€HB
3ayera.
DK3aMeH NPOBOAMUTCS IO PACHMCAHUIO IPOMEXYTOUHOM arTrecTalMyd B NUCbMEHHOM Buze. KosnnuecTBo
BOIIPOCOB B 3K3aMeHaLlMOHHOM Omiiere — 3. IIpoBepka OTBETOB M OOBABICHHUE PE3YJILTATOB IPOU3BOIUTCS B
JIeHb K3aMeHa. Pe3ynbTaThl aTTeCTalluu 3aHOCATCS B BEIOMOCTh U 3a4ETHYIO KHUXKKY CTyAeHTa. CTyIeHTHI,
HC MpOoMICAMNUC MPOMEIKYTOUHYIO AaTTCCTALIUTO I10 rpa(bmcy CCCCHH, NOJKHBI IUKBUAUPOBATH 3aJOJIPKCHHOCTD
B YCTQHOBJICHHOM IOPSJIKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JJUCHUIIJINHBI

Y4eOHBIM MJIaHOM NPETYCMOTPEHBI CIIEAYIONINE BUABI 3aHATHHI:

- JeKIHH;

- 1a0opaTOpHbIE 3aHATHUS;

-IPaKTHYECKUE 3aHATHUS.

B Xoxe NEKIMOHHBIX 3aHATHM pPaccMaTpPUBAIOTCS TEOPETHUYECKHE BOINPOCHI € YYETOM IPaKTUKO-
OPHEHTUPOBAHHOCTH M3y4aeMOW IUCLMIUIMHBI, JAIOTCS PEKOMEHIALMU IJI CaMOCTOSATENIbHOW paboThl U
MOJITOTOBKE K Ja0OPaTOPHBIM U MPAKTUUYECKUM 3aHATHSIM.

B xoze 1abopaTopHBIX U MPAKTHUECKUX 3aHATUH YIITyOIsIOTCA M 3aKPEIUIAIOTCS 3HAHUS CTYIEHTOB 0 PAIY
pPacCMOTPEHHBIX HA JIEKIMSIX BOIPOCOB, Pa3BUBAIOTCSA HABBIKM HEMPO-HEYETKOTO MOJEIMPOBAHUS U
IIPOrpaMMUPOBAHUS, TPUMEHEHHSI METOJJIOB U MHCTPYMEHTapus pa3pabOoTKH MOJENIEH.

ITpu moaroToBKE K 1a00PaTOPHBIM U MPAKTUUECKUM 3aHATUAM KaX bl 00yJaroIUiCs TOMKEH:

— U3Y4YHUTh PEKOMEHJIOBAHHYIO YUEOHYIO JIUTEPATYPY;

— U3Y4YUTh IPAKTUUYECKUE IPUMEPBL, PACCMOTPEHHBIE Ha JIEKIUAX.

B nponecce noarotoBku kK 1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSM CTYAECHTBI MOT'YT BOCIOJIb30BATHCS
KOHCYJIbTAllUsIMU MPENO1aBaTENs.

Bomnpocsl, He paccMOTpeHHbIE Ha JIEKUUSAX, JAa0OPaTOPHBIX M MPAKTHUYECKUX 3aHATHUAX, JAOJDKHBI OBITh
M3YUYEHBl CTYJCHTAMH B XOJE CaMOCTOATENIBbHOU paboThl. KOHTPOIL caMOCTOATENbHOM paboThl CTYJICHTOB
HaJ y4eOHOH mporpaMMoi Kypca OCYILECTBJIAETCS B XOJ€ 3aHATUH METOJOM YCTHOTO OIIpoca WJIM IpHU
BBITIOJIHEHUH JIA0OPATOPHBIX M MPAKTUYECKHX 33aJaHUi C Y4ETOM HHIMBUAYAJILHOCTH IMPEICTABICHHOTO
pemeHus. B xozme camocToATenbHOM pPabOThl KaXIbll CTyJEHT O0sf3aH IPOYUTaTh OCHOBHYIO M IIO
BO3MO)XHOCTH JOIOJIHUTENIbHYIO JIMTEPATypy MO H3Yy4aeMOM TeMeE, JONOJHUTh KOHCHEKTHI JIEKIIUH
HEIOCTAIOLIMM  MaTepuanoM, BBIIMCKAMM U3  PEKOMEHIOBAaHHBIX IE€PBOMCTOYHMKOB. Bplnenuts
HEINOHSTHBIE TEPMUHBI, HANTH UX 3HAYEHHUE B SHIMKIIONEINYECKHUX CIOBAPSIX.

JUis MOArOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOJIIO M NPOMEXYTOYHOM aTTECTallMM CTYIEHTHI MOTYT
BOCIIOJIb30BaThCs AJIEKTPOHHO-OMOIMOTEUHBIMHU cHUCTeMaMu. Taxke oOydarolecs MOTYT B3SITh Ha JOM
HEOOXOIUMYIO JINTEpaTypy Ha aOOHEMEHTE YHHBEPCHUTETCKONW OMOIMOTEKHM WM BOCIOJIB30BATHCS
YUTATbHBIMH 3aJIAMH.
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