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1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| m3yueHNE METOJOB HEHPO-HEYETKOTO MOJECTHPOBAHNS, AITOPHTMOB HEYETKOTO BBIBOJIA M OOYUICHUSI HEHPOHHBIX CeTeH.

2. TPEBOBAHUA K PE3YVJIBTATAM OCBOEHUSA JUCHUAIIJINHBI

INK-4: CriocoGeH BBIIOJHATH PadoTHI 10 MPOEKTHPOBAHMIO, cO31aHUI0 (Mopudukanmun) u conposoxaenno UC, HanpaBJieHHbIe
HA ONTHMH3AIMIO CTPATErNYeCKUX 1eJIeii M Moa/Iep:KKy OHM3Hec-PoIeccoB

B pe3ynbTaTe 0cBOeHHS THCHHILTHHBI 00yIAIOIIHIACS TOJKEH:

3HaTh:

MaTeMaTHYCCKUl anmapar 1 UHCTPYMCHTAIIBHBIC CPEACTBa MOJACIHUPOBAHMS HEYCTKUX MHOXKECTB U HEHPOHHBIX ceTeil (COOTHECEHO C
unaukaropom [1K-4.1).

YMmeTb:

paSpa6aTLIBaTB Heﬁpo—HequKHe MOIACIN C NMOMOIIBK HHCTPYMCHTAJIBHBIX CPEACTB MOACIMPOBAHUSA (COOTHeC@HO C HMHIUKATOPOM
TK-4.2).

Baaners:

HaBBIKAMH MOJIEIMPOBAHMS U IPOrPaMMHPOBAHHS HEHPO-HEUETKUX ANTOPUTMOB C HOMOIIBIO HHCTPYMEHTAIBHBIX CPEICTB (COOTHECEHO
¢ naankaropom I1K-4.3).

3. CTPYKTYPA U COAJEPKAHMUE JTUCIUIIJINHBI

Pa3nen 1. HeueTkoe MoneupoBanue

Cemectp Yacos Komneren- Jureparypa

Ne HaumenoBanne TeMbl / Buja 3ansaTust
Kypc M

Tema 1.1 "BBenenue B HeueTKHE MHOXKECTBA

u omnepauuu Haa HUMH' BO3HUKHOBEHHME HEYETKMX MHOXKECTB.
CoBpeMeHHbIE TEHACHIIMH HCIONb30BaHUA HEUETKHX MHOXECTB B
CO3MaHWKM HMHTETPUPOBAHHBIX HWHPOPMAIMOHHBIX CHCTeM. Hederkas JI1.1, JI11.2, J12.1,
1.1 |noruka. Msarkue BbruncieHus. JIMHrBHCTHYECKash HEOINPENEICHHOCTb. 6 4 TIK-4 J12.2,J12.3, J12.4,
Heuerkast noruka u Teopust BeposTHOocTed. Ompenenenus. Juarpamma J12.5

3ame. IlpeacraBnenus. [Iumarpamma Benna.  XapakTepHCTHKH.
Omneparn. CpotictBa. OCHOBHBIC THNBI (YHKIUH MPHHAIIIC)KHOCTH.
Heuerkue otHomenus / Jlek /

Tema 1.1 "BBenenue B HeUeTKHE MHOXKECTBA U OTIEPALIMU HAJ HUMH':
[TepemeHHBIE, MacCHBBI, CTPYKTypel . MareMarudeckne 0a30BbIe
¢yaknmu. O4urcTka KOMAaHJHOW CTPOKH, YHAJICHHUE TEePEMEHHBIX.
12 OO0paboTka 3JIEMEHTOB MacCHBOB: MHH, MaKC, CpeJHee 3HaueHwHe,
MOBOPOT MaTpHUIIbI, TPaHCIIOHUPOBAHHE, JUCKPUMHUHAHT.
Apudmernueckue omneparun. PopMar nmaHHbIX. OKpyINICHHE YHCEN.
lenepaTop YHMCIIOBBIX TOCIENOBaTEIbHOCTEH. KoMIUIEKCHBIE dYHCHa.
JBymepnsle, Tpexmepasle rpagukn.LibreOffice / JIa6 /

JI1.1, J11.2, JI2.1,
6 6 ITK-4 J12.2,J12.3, J12.4,
J12.5

Tema 1.2 "HewerTkas W JNHMHTBHCTHYECKash IepeMeHHble. Heuerkue
BEJIMYMHBI, YMCIIa U UHTEpBabl"

OrmpenienieHnss HEUETKOW M JIMHTBUCTUYECKOW mepeMeHHbIX. Hederkue
BEJIMYMHBI, 4YUCJIa WM MHTEpBajbl. TpeyronbHble HEYETKHE 4YHUCIA U JI.1, J11.2, J12.1,
1.3 | TpamenrieBuIHbIE HEYETKHE HHTEPBabl. OCHOBHBIE IEMEHTHI paboUyero 6 4 T1IK-4 J12.2,J12.3, J12 .4,
unaTepdeiica momyns Fuzzy Logic Toolbox makera Skylab. Haznauenue J12.5
orepanyii TIaBHOTO MEHI0 W TIIaHENW WHCTPYMEHTOB MPOTPAMMBL.
I'paduueckue cpeacTBa BU3yalM3allly Pe3yJIbTaTOB HEYETKOTO BHIBOJIA B
Fuzzy Logic Toolbox. / Jlek /

Tema 1.2 "Hewerkas u JMHIBHCTHYEcCKass IiepeMeHHble. Heuerkue
BEJIMYMHBI, YUCJIa U UHTEepPBaIbl"

[Iponecc neuerkoro mMoaenupoBanust B moayne Fuzzy Logic Toolbox .
OCHOBHBIE CpEIICTBA PEAKTUPOBAHUS CHUCTEM HEUYETKOrO BHIBOJA B JI1.1, JI1.2, J12.1,
1.4 |Fuzzy Logic Toolbox. I'padmdeckuii pemaktop IMHIBHCTHYECKOI 6 6 I1K-4 J12.2,J12.3, J12.4,
HnepeMeHHOW M (yHKIMH NPUHAAIESKHOCTH UX TepMOB. I'padmueckue J12.5
Cpe/CTBa aHalu3a pe3ylbTaToB HEUYeTKoro BbIBoma.Pemaktop cuctem
HeueTkoro BbiBoAa FIS. MopenupoBaHue cHCTEM HEYETKOI'O BbIBOZA
tuna y=x1"2*sin(x2-1) my = x"2 / JIa6 /

15 Tema 1.3 "OcHOBBI HEUETKOM JIOTHKH" 6 4 K-4 JI1.1, JI11.2, JI2.1,
" |IloHsiTHE HEYETKOTO BBICKA3bIBAHUS W HEYETKOTrO Ipenukara. HeueTkue JI12.2,J12.3, J12.4,




npenukarbl. OCHOBHBIE  JIOTHUECKHE OMNEpallid €  HEYEeTKUMHU
BBICKa3bIBaHUAMH. JIOTHYECKOE OTpPUIIAaHUE HEUETKHUX BbBICKA3bIBAHHM.
Jlornueckass KOHBIOHKIIMS HEYETKUX BbICKa3bIBaHWM. Jlormueckas
IU3BIOHKIIMA HEUETKHX BBICKa3bIBaHMH. HedeTkas WMIUIMKAIUA.
HeueTkast 5KBUBaJIEHTHOCTb. [IpaBriia HedeTKuX npoayKiuid. / JIek /

J12.5

1.6

Tema 1.3 "OcHoBBI HeueTKOM Horuku" Peammusanus cUCTEMbI HEYETKOTO
BBIBOA JJISI MOICIMPOBAHMSA CHUTyallud Ha0opa CHOPTCMEHOB B
koMaHy. PazpaboTka He4eTKuX MepeMeHHbIX. DPopMHUpOBaHKME MPaBUII
BbiBoa. I[loBepxHOocTH BhIBoma. Mwmwmramust wmoxpenu. Paspaborka
HEYETKOH MOJIENTH ornpeeseHus pa3mepa YaeBBIX B
pectopane.Pa3paboTka HeUeTKUX MepeMeHHbIX. PDopMUPOBaHHE MPaBUII
BbiBoma. IloBepxHocTH BbIBoma. IMwmwuramus wmoxpenu. Paspaborka
YIpaBICHIECKUX PEKOMEHIANH 110 MOTU(PHUKAIINY HEIETKUX MOJICTICH.

/ JIab /

T1IK-4

J1.1, J11.2, J12.1,
J12.2,712.3, 2.4,
2.5

1.7

Tema 1.4 "MozaenupoBaHue CUCTEM HEYETKOTO BhIBOAA"

ba3zoBas apXWTeKTypa CHCTEM HEYETKOro BbIBOJAa. OCHOBHBIC JTaIlbl
pa3paboTku HedeTKux mojeneid. dopmupoBaHue 0a3bl MPABWI CHCTEM
HeueTkoro BbiBoga. dazsudukaunus (Fuzzification). ArperupoBanue
(Aggregation). AKTHBHU3AIHS (Activation). AKKYMYIAIHS
(Accumulation). [Hedazsudpukamus (Defuzzifica tion). OcHOBHBIC
aNTOPUTMBI HEYETKOTO BBIBOAAa. AnroputM Mamuaanun (Mamdani).
Anroputm Cyreno (Sugeno). Ilpumepsl UCHONB30BaHUSI CHUCTEM
HEYETKOTO BBIBOZIA B 3aJ1a4ax ympasieHus. / JIek /

I1K-4

JI.1, J11.2, J12.1,
J12.2,J12.3, J12.4,
JI2.5

1.8

Tema 1.4 "MonenupoBaHne cHCTeM HedeTkoro BeIBozma"' Paspaborka
HEYETKOI MOJENN peTylIupoBaHHS 3apa0OTHOM IIaTBl M CHCTEM
IpeMHUPOBAaHUs MepcoHana Ha MpeAnpusTHu. Pa3paboTka HedeTKUX
nepeMeHHBIX. DopMHupoBaHUE MpaBUI BBIBOKA. [I0BEpXHOCTH BEIBOZA.
Vimuranms mozmenu. Pa3paboTka yIpaBIeHYECKHX PEKOMEHAAIMH o
MoauQuKaui HeueTKoi moaenu. / J1ab /

T1IK-4

JI1.1, J11.2, JI2.1,
J12.4

1.9

Tema 1.4 "MozaenupoBaHHe CUCTEM HEYETKOTO BbIBOJIA" ArperupoBaHue
(Aggregation). AKTUBU3ALUS (Activation). AKKyMyJIsLUS
(Accumulation).  Hedaszsudpukamms  (Defuzzification).  Axroputm
Iyxamoro (Tsukamoto). Anroputm Jlapcena (Larsen). / Cp /

24

[1K-4

J1.1,J11.2, 2.1,
J2.2,J12.3, 2.4

1.10

Tema 1.5 Pa3pabotka m-¢yukimit.[Tapamerpsl Gynkmuii (input, output).
Jlormueckue omeparopsl. Llukisl. Padora ¢ daitmamn. @yHkmm save u
load. @ynkmuu fwrite u fread. @ynkmun fscanf u fprintf. OymkUN
imread wu imwrite. OOpabotka wu3oOpakenuit. GUI-unrepoeiic.
IMoctpoenue GUI-rpadukos. / JIab /

TIK-4

JI1.1, J11.2, JI2.1,
J12.2,J12.4, J12.5

/ 3auéT /

T1IK-4

1.1, J11.2, 121,
J12.2, 712.3, 12.4,
2.5

Pa3nen 2. HeiipoceTeBoe Moie/inpoBanue

HaumenoBanne TeMbl / Buja 3ansaTust

Cemectp
Kype

Yacos

Komneren-
M

Jluteparypa

2.1

Tema 2.1 "TloHsATHe HEUPOHHON ceTH, ¢€¢ (QYHKIMOHHUPOBAHUEC U
obydenne. Knaccupukanms HeHpOHHBIX ceTeit”

HckyccrBenHslii Helipon. Monens Heiipona. Heiiponnas cers (HC).
Tuner HeiipoHoB. Ilpomecc oOyueHust HelipoHHOH cetn. baszoBas
UCKyccTBeHHass  momenb.  llpumenenme HC.  Knmaccudukanms
UCKYCCTBEHHBIX HEMPOHHBIX ceTei. Kpyr 3azau, pemaemMbIX ¢ MOMOLIbIO
HeWpOHHBIX ceTell. [IpuMepsl peanu3aunu HeilpoHHbIX cereii B Skylab. /
Jlex /

I1K-4

JI1.1, J11.2, J12.2,
J12.3,J12.4, JI2.5

2.2

Tema 2.1 "[loHATHEe HEHPOHHOW ceTH, ee (YHKIMOHHPOBAHHWE U
oOyuenne. Knaccupukanms  HelipoHHBIX  cereil”  PeammsoBarh
HEWpOHHYI0 ceThb IO paclo3HaBaHUIO pycckux Oyks. Iloaroroska
UCXOOHBIX JaHHBIX. [lomydenme maHHBIX. OOpaboTka [TaHHBIX.
I'paduuecknit unrepdeiic NNtool B makere Skylab. Mopenupopanue
ceru. Obyuenne. Tperuposka cetu. / JIab /

T1IK-4

JI1.1, J11.2, JI2.1,
J12.3,J12.4

23

Tema 2.2 "Anroputrmel oOyueHus: HeWponHoi ceru" IloaroroBka
JAHHBIX U oOydeHus. JIuHeitHas ceTh. MHOTOCIOMHBIX MEPCENTPOH.
Pannansras 6asucHas ¢ynkmmsa. Cers Koxonena. / Jlex /

I1K-4

JI1.1,J11.2, 12.1,
J2.3,712.4, 12.5

24

Tema 2.2 "Anropurmsel oOyueHus HeiiponHoil cetn" Pabora c
HEHPOHHOW CEeThI0 B KOMaHAHOM pexume. O000IEeHHO-perpecCHOHHAs
HeiiponHas cetb (GRNN).

I1K-4

J1.1,J11.2, 12.2,
2.3, J12.4

2.5

Tema 2.2 "Anroputmbel oOyueHus HedponHoi cetu" HWmeercs 100

36

I1K-4

JI1.1, J11.2, JI2.1,




BX0oAHbIX 3Ha4eHUuH X oT 0.1 10 10 ¢ marom 0.1 u cooTBeTCTBYIOIINE UM
3HAYEHUS BBIXOAHOM NEPEMEHHOM y. 3aBUCUMOCTD Yy OT X CJIEAYIOILAs:

_ J12.2,J12.3, JI12.4,
y(x)=x"2-2x+1, y npunamgnexxutr wunTepBaxy [1..100]. ITporpammuo 2.5
peain3oBaTh M-CKPUIT IO IeHepauuy AaHHbIX. [locTpouTs Mozpenb Ha ’
OCHOBE HelpoHHOU ceTn. Haiitn 3HaueHue y npu xNew =10.2. / Cp /

Tema 2.3 '"IT'mOpumHele HelipoHHBIE ceTH, uX OOydeHHE U
UCToNb30BaHue"

2.6 |HedveTkuii HelipoH. ApXUTEKTypa HeYeTKoH (TMOpHIHON) HEeHpOHHOMH 7 4 TIK-4 J'Il.}{,;'il.?{,;’?&,
CETH. OO0yueHue THOPHTHON HEWPOHHOM CETH. 3amaun e
MPOTHO3MPOBAHMS C HOMOIILIO THOPUAHON HelipoHHOI cetn. / Jlek /

Tema 2.3 '"TuOpugHole HEHpOHHbIE CETH, HX OOyueHHEe U
ucnonb3oBanue”"  OOmas  xapakrepuctuka  pemakropa  ANFIS
aJIaNTUBHBIX CHUCTEM HEHpO-HEeYeTKOro BhIBOnA. lloHATHE HeHpoHHOU JI1.1, J11.2, JI2.1,

2.7 |cetH W OCHOBHBIE CHOcoObI ee 3amaHus [uOpugHas ceTh Kak 7 6 TIK-4 J12.2,J12.3, J12.4,
aJaliTUBHAs CHCTEMa HEeHpo-HeyeTKoro BbIBoAa. PemaktupoBaHue 0a3bl JI2.5
npaBmwiI. Pa3paboTka Heipo-HeUYeTKOW MOJAENH MPOTHO3UPOBAHUS
npuObIH npenupustus. / Jlab /

Tema 2.3 '"IT'mOpumnele HelipoHHBIE ceTn, uX oOOydeHHe U
2.8 |ucnonb3oBanue" Pazpabotka HEHpPO-HEYETKON MOJIEIH 7 24 T1IK-4 AL.2, 2.1, 12.2,
J2.3,712.4
MIPOTHO3MPOBaHUs Kypca BaoT. / Cp /
Tema 2.4 "Peanmsamums HEHpOHHBIX ceTed Ha s3bIke Python"
IMpumenenuss s3pika Python npns amammsa pmadHeIX. JuTpuOyTuB
Anaconda. PabGora c¢ Jupyter Notebook. bubanoreka NumPy. 1.2 0.1, J12.4

2.9 |bubmoreka PANDAS. Ilpeno6paboTka AaHHBIX NPU MOACITHPOBAHHH. 7 4 I1K-4 - H2. 5’ o
MmHoromepHSIit aHanu3. [lapcuHT maHHBIX ¢ BeO-cTpaHun. bubmmorexa ’
matplotlib. bubnuoreka scikit-learn. Mogens Ha OCHOBe CIy4ailHOToO
neca. / Jlex /

Tema 2.4 "Peanusarst HEHPOHHBIX ceTel Ha s3b1ke Python" MaccuBer B
Python. bu6moreka NumPy. Crincku, maccussl. bubmnorexa PANDAS. L1, J11.2, J12.1,

2.10 . . 7 6 I1K-4 J12.2,J12.3, J12.4,
IMoctpoenue cBonHoi Tabnuuel. I'paduku B matplotlib. Anumanus 2.5
rpadukoB. [Taker imagemagick. Momynpb Celluloid. / JIa6 / )

Tema 2.4 "Peanuzanus HEHPOHHBIX ceTel Ha s3bIke Python" O6paborka
naHabix ¢ momompio Pandas m MySQL. bubnmoreka scikit-learn.
OmnucarenpHasi cTaTucTuka. [IporHo3upoBaHue NaHHBIX. AIEKBAaTHOCTh

211 mozenu. bubmuoreka BeautifulSoup. Bubnuorexa PyBrain. bubnunoreka 7 8 TK-4 L1, 2.3, 2.4
Tensorflow. bubmmorexa Keras. HefipoceTs 1t aHami3a KOMMEHTapHEB
Ha kuHopenensuu IMDD. / JIa6 /

JIL.1, J11.2, JI2.1,

2.12 | / Dx3amen / 7 36 I1K-4 J12.2,J12.3, J12.4,

J12.5

4. POHJ] OIEHOYHbBIX CPEJICTB

CrpykTypa U comepxaHue (OHAA OICHOYHBIX CPEICTB IS MPOBEICHUS TEKYIISH M NPOMEXYTOYHOW aTTecTaluy IPEACTaBICHH B
IIpunoxennn 1 x pabodeit mporpamMme AUCIUTUTHHEL.

S. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. OcHoBHasi 1UTEpaTYpa

ABTOpBHI, 3arnaBue W3narenscTBO, TOX Konmu-Bo
JI1.1 |IlaBnoma, A. U. HHdopMalmoHHbIC TEXHOIOTHH: OCHOBHBIC Hoocubupck: https://
MOJIOYKEHHUST TEOPUH UCKYCCTBEHHBIX HEHPOHHBIX HoBocubupckuii www.iprbookshop.ru/871
ceTeit: y‘{CGHOC mocooue FOCY)IapCTBeHHBIﬁ 10.html
YHHBEPCHTET SKOHOMHKH M | HEOTPaHHUEHHBII J0CTyN
ynpasienust < HUHX», s
2017 3aperHCTPUPOBAHHBIX
T0JIb30BaTeNeH
JI1.2 | benoseposa I 1., Heuerkas noruka n HelfpoHHEIE ceTH: yueOHOe Jluneuk: JInnenkuit https://biblioclub.ru/
Ckynues J[. M., nocobue rOCy/1apCTBEHHBIH index.php?

Kononosa 3. A.

HeIarOrHIeCKHit
ynuBepcuteT uMm. ILIL

page=book&id=576909
HEOTPaHMYEHHBIN TOCTYII

CemenoBa-Tsn-11lanckoro, AT
2017 3aperuCTpUPOBAHHBIX
0JIb30BaTeIei
5.2. JlonoJiHMTEIbHAS JIUTEPATYpPa
ABTODBI, 3arnaBue W3znarenscTBO, roa Konuu-Bo



https://www.iprbookshop.ru/87110.html%20%D0%BD%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9
https://biblioclub.ru/index.php?page=book&id=576909%20%D0%BD%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9

ABTOpBHI, 3arnaBue WznarenscTBO, TONI Konunu-Bo

JI2.1 | Memepsikos B. B. 3amauy O CTaTHCTHKE U perpecCHOHHOMY aHanu3y ¢ | Mocksa: Juanor-MHU®OU, https://biblioclub.ru/
MATLAB: cOopHUK 33124 1 yHpaKHEHHI 2009 index.php?
page=book&id=136083
HEOTpaHUYEHHBIN 10CTyN
IUTSt
3apEeruCTPUPOBAHHBIX
0JIb30BaTeNen

JI2.2 |Tanywkun H. E. BbICOKOYpOBHEBBIE METOIBI TPOTPAMMHPOBAHUSL: PocroB-Ha-/lony: FOxHbIi https://biblioclub.ru/
SI3BIK TIporpamMMupoBanus MatLab: yueOHIK (benepanbHbIi index.php?
yHmBepenTer, 2011 page=book&id=241037
HEOTpaHHYCHHBIH T0CTYI
ULt
3apEeruCTPUPOBAHHBIX
10J1b30BaTeJIei

J12.3 [TporpaMMHBIE IPOAYKTHI U CHCTEMBI: JKYPHAI Tsepsb: https://biblioclub.ru/
HenTpnporpammcucrem, index.php?

2017 page=book&id=459225
HEOTpaHUYEHHBIN 10CTyN
ULt
3aperuCTPUPOBAHHBIX
nojb30Bareseit

JI2.4 |TopoxanuHa, E. 1. Hetiponnslie cetn: yue6HOE ocobne Cawmapa: [ToBomxkckuit https://
roCyJapCTBEHHBIN www.iprbookshop.ru/753
YHHUBEPCUTET 91.html
TeNEKOMMYHHKALHIT 1 HEOTrpaHHYEHHBIH HOCTYI

nHdopmaruku, 2017 ey
3aperuCTPUPOBAHHBIX

MOJb30BaTENCH

JI2.5 | Koukuasko B. T, OcHoBbl nporpammupoBanus B cuctreMe MATLAB: | Taranpor: FOxHblii https://biblioclub.ru/
[Nanbrues A. U. ydebHoe mocobue (benepanbHbIi index.php?
yHuBepcuret, 2016 page=book&id=493162
HEOTpaHHYEHHBIH 10CTYyI
Ut
3aperuCTPUPOBAHHBIX
nojb30Bareseit

5.3 l'[podwccnonam,m,le 0a3bl JAHHBIX U l/lH(l)OpMalII/IOHH])Ie CIIPaBOYHBbIE CUCTEMbI

NCC "KoncynsrantlIaroc"

HCC "Tapant"http://www.internet.garant.ru/

HNudopmanmonnas cucrema "EnuHoe OKHO JOCTyIa K o0pa3oBaTenbHbIM pecypcaM'. http://window.edu.ru/
Becrnarnas 6a3a nanaeix 'OCT. https://docplan.ru/

5.4. IlepeyeHb MPOrpaMMHOro odecrneyeHust

Onepanmonnas cucrema PEJ] OC
LibreOffice

Python

Skylab

5.5. YueOHO-MeTOMUYECKHE MaTepuaJbl Vil CTYI€HTOB ¢ OrPAaHUYE€HHBIMHA BO3MOKHOCTSIMHU 310POBbA

IIpn HEOOXOANMOCTH IO 3aSBICHUIO 00YYAIOIIETOCS ¢ OTPaHMYCHHBIMHA BO3MOXKHOCTAMH 340POBbS yUeOHO-METOIMUCCKIE MaTepHaIbI
NpENOCTaBIAIOTCS B (OpMax, aJanTHPOBAHHBIX K OIPAaHMYEHHSM 3/10POBbS M BOCHPUATHA MHpopManuu. s JIMI ¢ HapyIICHUSIMH
3penus: B Gopme ayauodaiina; B me4aTHoil opMe yBeNMUeHHBIM mpudToM. st ML ¢ HapyLISHUSIMHU CIIyXa: B ()opMe IEKTPOHHOTO
JOKyMEHTA; B Ie4aTHON ¢opme. [ nHIl ¢ HapymIeHUSIMHA ONOPHO-IBUIATEIIFHOTO ammapara: B (popMe 3JIeKTPOHHOTO JOKyMEHTa; B
nevyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUITJINHBI

IMomemenust Ui BceX BUAOB padoT, NPEIyCMOTPEHHBIX YYEOHBIM IUIAaHOM, YKOMILICKTOBAaHBI HEOOXOOMMOW CHEHUAIM3HPOBAHHON
y4eOHOI MeOebI0 U TEXHHYSCKUMH CPEICTBAMH O0YICHUSI:

- CTOIIBI, CTYJIBS;

- MEPCOHATIBLHBIN KOMITBIOTEP / HOYTOYK (MTEPEHOCHO);

- TIPOEKTOP;

- 9KpaH / MHTEpaKTUBHAS TOCKA.

JlaGoparopHble 3aHSATHA TNPOBOIAITCS B KOMIIBIOTEPHBIX Kiaccax, pabouyde MecTa B KOTOPHIX OOOpYIOBaHBI HEOOXOAUMBIMHU
JIMLICH3HOHHBIMH W/HWJIH CBOOOJHO PaclpOoCTpaHsIeMBbIMH IPOTPAMMHBIME CPEICTBAMH M BBIXOJIOM B MIHTEpHET.

7. METOINYECKHUE YKAZAHUA JJIA OBYYAIOIIUXCA 110 OCBOEHUIO TN CITUITJINHBI

Meronudeckue YKa3aHHus 110 OCBOCHHWIO JUCHUIIIIMHBI TPEACTABJIICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60qel71 nporpaMme JUCHUIIIIUHBI.



https://biblioclub.ru/index.php?page=book&id=136083%20%D0%BD%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9
https://biblioclub.ru/index.php?page=book&id=241037%20%D0%BD%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9
https://biblioclub.ru/index.php?page=book&id=459225%20%D0%BD%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9
https://www.iprbookshop.ru/75391.html%20%D0%BD%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9
https://biblioclub.ru/index.php?page=book&id=493162%20%D0%BD%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%20%D0%B4%D0%BB%D1%8F%20%D0%B7%D0%B0%D1%80%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%B5%D0%B9

IIpnioxenne 1

®OH/J OHEHOYHbBIX CPEACTB
1 .Onucanue nokasareJieil 1 KpuTepreB OLCHUBAHUA KOMIIETEHIMI HA PA3JIMYHBIX ITanax ux
(opMupoBaHuUs, ONMCAHUE KA OLlCHMBAHUSA

1.1 Kputepuu oneHMBaHUSI KOMITETEHIIAM

3YH, cocraBnsrouue | [Tokazarenu oneHMBaHUS Kpurepun orieHuBanus Cpencrsa

KOMIIETEHIIHIO OLICHUBAHUS*

[IK-4:  CnocoOeH BBIOTHATH pabOTHI IO MPOEKTUPOBAHUIO, CO3AaHuI0 (Moaudukanun) u conpooxaenuto NC,

HaIpaBJIEHHbIE HA ONITHMHU3ALIMIO CTPATETUYECKUX 1eNIel U MOIEPKKY OU3HEC-TTPOLIECCOB

3: M3y4aeT OCHOBHYIO U MOJIHOTA U COAEP)KATENBHOCTD 3 (1-25)

MaTeMaTU4eCKun JIOTTOJTHUTEBbHYIO JINTEPATYPY, OTBETA Ha OINpPOCE, 3a4eTe U D (1-30)

anmnapar u JIEKLMOHHBIN MaTepUal, UCIOJIb3YET 9K3aMEHE, YMEHHUE IPUBOJUTH O (6 cem (1-

WHCTPYMEHTAJIbHBIC | TpodecCuoHaIbHBIC 0a3bl TAHHBIX JJI | IPUMEPBI, YMEHUE OTCTaUBaTh 20), 7 cem (1-

cpenacTBa W3Yy4YEHUSI METO/I0B pEIICHUs CBOIO TTO3HIIAIO; COOTBETCTBHE 16))

MOJIETTUPOBAHUS CTaHJapTHBIX 33734 OTBETOB MaTepuaiaMm JeKIUl 1

HEUETKUX MHOXKECTB | MPO(eCCHOHATBHON JAEATEIILHOCTH C yueOHOH TuTepaTyphl, CBEACHUIM

1 HeHpOoHHBIX ceTeil | mpumenennem VKT npu moaroroBke K | u3 HHGOPMAITMOHHBIX PECYPCOB
3a4eTy/3K3aMeHy ¥ OIpoCy WuTepHer;

V: IIPUMEHSET METObI U IIPaBUIILHOCTh IPUMEHEHUS 1033 (1-5)

pa3pabaThiBaTh MHCTPYMEHTAJIbHBIE CPEICTBA IS METOJIOB U HHCTPYMEHTAJIbHBIX 1033 (1-5)

HEWpO-HEUETKHE peuieHus CPE/ICTB B JIA0OPATOPHBIX U J13 (6 cem (1-

MOACIHN C TIOMOIIBIO

71a00pPaTOPHBIX, MPAKTHKO-

MPaKTUKO-OPHUEHTUPOBAHHBIX

8), 7 ceMm (1-6))

WHCTPYMEHTAIBHBIX | OpPUEHTUPOBAHHBIX U 3aJIaHuUsX;
CPEICTB VMHAUBUAYAIBHOTO 3aJaHUI
MOJICTTUPOBAHUS B IIPOILIECCE MOJCIIUPOBAHMS HEUETKUX

MHO>KECTB U HEUPOHHBIX CETEH B

CTaHJAapPTHBIX 3a/1a4ax

podecCHOHANIBHOM e TEIbHOCTH
B: IIPUMEHSET METOABI PEILICHUS 00bEM U MHIUBHUIYaJIbHOCTD 1033 (1-5)
HaBBIKaMHU CTaHJIAPTHBIX 3a/1a4 BBIITOJIHEHUS 3aJaHUS C 1033 (1-5)
MOJICJIMPOBAHUS U pohecCHOHANTLHOM IS TEIILHOCTH B ucrnonb3oBanueMm coppemennoro I3 (6 cem (1-
MpOrpaMMHUPOBaHUS | TaOOPATOPHBIX, MPAKTHKO- WHCTPYMEHTapHsI; 8), 7 cem (1-6))

HEHUPO-HEUETKUX
AJITOPUTMOB C
IIOMOUIBIO
MHCTPYMEHTAIBHBIX
CPEICTB

OpUEHTUPOBAHHBIX U
WHIVBUAYAJIBHBIX 3a1aHUAX

C UCIOJIb30BAHUEM COBPEMEHHOTO
MHCTPYMEHTAPUS;

AQHAIN3UPYET MOJIyYEHHBIE PE3YJILTATHI
MOJIETITMPOBAaHUS

KOPPEKTHOCTh UHTEPIPETALUN
MOJIYYEHHBIX PE3yIbTaTOB B
3aJlaHuu

O — onpoc; 3- 3auem 3 — gonpocwl k sx3ameny, 11033 - npaxmuko-opueHmuposantvle 3a0aHUsL K IK3AMEHY,;
11033 - npaxmuxo-opuenmupoganisvie 3a0anus K 3auemy JI3 — nabopamopHule 3a0anus;,

1.2. IlIxana orieHMBaHUS
Texymuii KOHTpPOJIb yCIEBAEMOCTH M IPOMEXKYTOYHAs aTTECTallMsl OCYIIECTBISIETCS B  paMKax
HAKOMUTEIbHOW OaJIbHO-PEUTHHTOBOM cucTeMbl B 100-0ampHOM mIKane:

6 cemecTtp:

50-100 6amoB (3a4eT)
0-49 G6amnoB (He3auer)

7 _cemecTtp:

84-100 6amnoB (OIeHKA «OTIIMYHO)

67-83 6amioB (OIEHKA «XOPOIII0))

50-66 6antoB (OIIEHKA «YTOBICTBOPUTEIHLHO)
0-49 GannoB (OLEHKA «HEYOBIECTBOPUTEIHHOY)




2. TunoBble KOHTPOJIbHbIE 33IaHUS WJIM HMHble MaTepHasbl, HEOOXOAMMbIE IS OUEHKH 3HAHWIA,
YMeHHl, HABbIKOB M (MJIM) ONbITA JAeATEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTanbl (GopMuUpoBaHMs
KOMIIeTeHIHII B Mpoiecce 0CBOCHHUsI 00Pa30BaTeJIbHOI MPOrpaMMbl

Bomnpocsl k 3a4ety

I. Bo3HUKHOBEHME HEUETKMX MHOXECTB. HeueTkas noruka.
2. Msirkue BIYMCIICHUS.
3. JIuHrBUCTHYECKAs! HEONIPEAETIECHHOCTb.
4. Heuerkas s1orvka u Teopus BEpOSATHOCTEN.
5. OnpeneneHns HEYETKUX MHOMKECTB.
6. Huarpamma 3ane.
7. [IpencraBieHuss HEUETKUX MHOKECTB.
8. Junarpamma Benna.
0. XapakTepUCTHKH, OMNEpalliH, CBOMCTBA HEUETKUX MHOKECTB
10.  OcHOBHBIE THIBI PYHKIIUH PHUHAICHKHOCTH.
11. HeueTkne oTHOIIEHMS.
12. Omnpenenenns HEYETKOW U JIMHIBUCTUYECKON IEPEMEHHBIX.
13. Heuerkue BeIMUMHBI, YKCIIa U UHTEPBAJIBI.
14.  TpeyronbHble HEUETKHE YKCIA U TPANECIMEBUIHBIE HEUETKHE UHTEPBAJIbI
15. [ToHsATHE HEYETKOTO BHICKA3bIBAHUS U HEYETKOIO ITPEANKATA.
16.  OcHOBHBIE JIOTHYECKHUE OTEPALUU C HEUETKMMU BbICKa3bIBaHUSIMU. JIorHnueckoe OTpUIlaHue HEYETKUX
BBICKA3bIBAaHU.
17. Jlornueckas KOHBIOHKIMS HEUYETKHUX BHICKA3bIBAHUM.
18. Jlornyeckas TU3LIOHKIIUSA HEUYETKUX BBICKA3LIBAHUM.
19. HeueTkas umMnimkanus.
20. HeueTkas 5KBUBAJIECHTHOCTb.
21.  IlpaBuia HEUETKHUX IPOAYKLIUH.
22. [TpsiMoit 1 0OpaTHBIM METOBI BHIBOJIA 3aKJIFOYCHHUI B CUCTEMAX HEUCTKUX MPOTYKIIHH.
23.  ba3oBas apXHUTEKTypa CUCTEM HEUETKOTO BBIBOJA.
24. OCHOBHBIE dTallbl HEUETKOI'O BEIBOA.
25. ®dopmupoBanue 6a3bl IPABUII CUCTEM HEYETKOTO BBIBOJIA.
I[IpakTUKO-OpMEHTHPOBAHHBbIE 32JaHUS K 3a4eTy
1. HC c npsimoit nepenaveii curnana. Peanu3arus noruueckoi ¢pynkuuu "N".
2. HC c npsmoii nepenaveii curnana. Peanu3zanus nornueckor Gpyukmuum "NJIN".
3. HC c npsmoit nepenadeii curnana. Peanuszanus sornueckot pynkuuu "HE".
4. [Tpaktruka npumeHenus 6udmorekun NumPy B Python.
5. [Tpaktuka npumenenus 6udanorexkn PANDAS B Python.
Kpurepun oneHuBanus:
- 50-100 GammoB  («3a4eT»): — H3JIOKEHHBIM MaTepual (AKTHYECKH BEpPEH, HAIMYME TIIYOOKHX

MCUEPIIBIBAIOIINX 3HAHUH B 00beMe MPOACHHON MPOrpaMMBbl IUCIUIUIMHBI B COOTBETCTBUH C TIOCTABICHHOMN
IporpamMMoil Kypca Lieiblo 0OydeHUs; NIpaBUIIbHBIC, YBEPEHHbBIE ACHCTBUS 1O MPUMEHEHHIO NOIY4YE€HHBIX
HAaBBIKOB U YMEHUH TP PELIEHUH TPAKTUKO-OPUEHTHPOBAHHOTO 3a/1aHUs1, IPAMOTHOE U JIOTUUECKU CTPOHHOE
U3JI0’KEHUE MaTepuaa Ipu OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JOIOJHUTEIBHOH JINTEPATYPOl;

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

Bomnpocsl k 3xk3amMeny

PenakTop cucrem HedeTkoro BeiBoaa Skylab.
®azzudpukanus (Fuzzification).
ArperupoBanue (Aggregation).



4. AxtuBu3anus (Activation).

5. Axxymyssiiust (Accumulation).

6. Hedazzudukanus (Defuzzifica tion).

7. OCHOBHBIE AITOPUTMBI HEYETKOTO BBhIBOAa. AnroputM Mamuaanu (Mamdani).

8. OCHOBHBIE AJITOPUTMBI HEUYETKOTO BbIBoJa. Anroputm Llykamoto (Tsukamoto).

0. OCHOBHBIE AITOPUTMBI HEYETKOTO BBIBOAa. Anroputm Jlapcena (Larsen).

10.  OcHOBHBIE aNTOPUTMBI HEUETKOTO BhiBOJa. AnroputM CyreHo (Sugeno).

1. NckyccTBeHHBIN HEWpOH. Mopens HelpoHa.

12. Hetiponnas cets (HC).

13. Tunbl HEUPOHOB.

14.  TIponecc oOyueHus HEHPOHHOI ceTH.

15. ba3oBas uckyccTBeHHast MOJENb.

16.  Ilpumenenune HC.

17. Krnaccudukanmsi ICKyCCTBEHHBIX HEUPOHHBIX CETEH.

18.  Kpyr 3aaau, pemiaeMbIX ¢ IOMOILIbIO HEHPOHHBIX CETEH.

19. [ToaroToBka manHbIX 11 o0ydenust HC.

20. Jluneiinas HC.

21. Mpmuorocnoiinas HC.

22.  OOyd4eHwme mepcenTpoHa.

23. Pannanphas 6azucHas GyHKITHS.

24. Cetb KoxoHnena.

25. Heuerkuii HEMpPOH.

26. ApxuTeKTypa HeUeTKOU (TUOPHUIHOW ) HEHPOHHOW CETH.

27. ANFIS- aanTuBHbIE CUCTEMBI HEHPO-HEYETKOTO BBIBOA.

28.  OOydenue rUOpUIHON HEHPOHHOU CETH.

29. [Tpumenenus si3bika Python aiist ananvsa naHHbBIX.

30.  Peanmzanus HEWpPOHHBIX ceTeil Ha s3pike Python.
IIpakTUKO-0pUEHTHPOBAHHBIE 32JaHUSI K IK3aMeHY

1. [TpakTuka npumenenus 6udmmorexku BeautifulSoup B Python.

2. [Ipaktruka npumenenus 6uoimoreku Matplotlib B Python.

3. [Tpaktuka npumeHenus 6udmmotexu Scikit-learn B Python.

4. [Tpaktuka npumeHeHus 6udmmoreku PyBrain B Python.

5. [Ipaktuka npumeHenus 6udnmuorexku Tensorflow B Python.

Kpurtepun onenuBanus:

- 84-100 GamoB (OLIEHKA «OTIMYHO») — M3JOKCHHBIA MaTepuas (DaKTHUYECKH BEpEH, HAIMYUE TIIyOOKHX
MCUEPIIBIBAIOIINX 3HAHUH B 00beMe MPOACHHON MPOrpaMMBbl IUCIUIUIMHBI B COOTBETCTBUH C IIOCTABJICHHOM
MpOrpaMMoOil Kypca 1enblo 00y4eHHs; MpaBUJIbHbIC, YBEPEHHbIE NEHCTBUS MO MPUMEHEHUIO MOJTYYEHHBIX
HABBIKOB U YMEHUH NP PEIICHUH MPAKTHKO-OPUEHTHPOBAHHBIX 3aJJaHHii, TPAMOTHOE U JIOTUYECKU CTPOUHOE
U3JI0’KEHUE MaTepuala Mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOMOJIHUTEIIBHOM JINTEPATypOil;

- 67-83 OamwoB (OLIEHKA «XOpOIIO») — HAIWYME TBEPAbIX M JOCTATOYHO TMOJIHBIX 3HAHUH B 00BEME
MPONWJEHHONW MpOrpamMMbl JUCHUIUIMHBI B COOTBETCTBHH C LIE€NBI0 OOy4YEHUS, MpaBWIbHbIE ICHCTBHS IO
MPUMEHEHHUIO HABBIKOM U YMEHHI MPU PEIICHUH MPAKTHKO-OPUEHTUPOBAHHBIX 33JaHU, YETKOE M3T0KCHHE
MaTepuaia, TOMyCKalTCs OTJACIbHbIE JIOTHYECKUE U CTHIINCTUYECKUE MOTPEITHOCTH, O0yJaIOUIHIiCs YCBOMII
OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBAHHYIO B pa0oueil mporpaMmme TUCIUTUTHHEI;

- 50-66 GamoB (OIEHKA «yIOBJIECTBOPUTEIHHOY) — HATUYME TBEPABIX 3HAHUN B 00beMe MPONIEHHOTO Kypca
B COOTBETCTBUHM C IIeJIbI0 OOY4YeHHsI, H3JIOKEHHE OTBETOB C OTACIbHBIMH OIIMOKAaMH, YBEPEHHO
UCIPABIEHHBIMH IOCJI€ JOMOJHUTENBHBIX BOMPOCOB; MPAaBHJIbHBIE B LEJIOM JACUCTBUS MO MPUMEHEHUIO
HABBIKOB ¥ YMEHUI MPU PEUICHUH MPAKTUKO-OPUCHTHPOBAHHBIX 3/ IaHUI;

- 0-49 GannoB (OlEHKA «HEYAOBICTBOPUTEIHHO») — OTBETHI HE CBSI3aHBI C BOINPOCAMH, HAJIMUUE TPYOBIX
olMOOK B OTBETE, HETOHMMAaHKE CYIIHOCTH H3JIaraéMOro BOMpoca, HEyMEHHE MPUMEHITh YMEHHUS U HaBBIKU
IpU PEIIeHUH TPAKTUKO-OPUEHTUPOBAHHBIX 3a/IaHUl, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIOJTHUTEJIbHBIE M HABOSIINE BOIIPOCHI.



Ilepeyenb BONpoOCoOB A1 onpoca
6 cem

Korma BO3HHKIIO TOHSITHE HEYSTKUX MHOKECTB?

Uro n3ydaer HeueTkas Joruka?

[Touemy HeueTKHE BBIYMUCICHUS HA3BIBAIOT «MSITKUMUI»?

Uem oTnuyaeTcs IMHTBUCTUYECKAsi IEPEMEHHAsE OT HEYETKOM?

EcTb 11 cBSI3M MEXKy HEUETKOW JIOTUKOW U TEOPUEH BEPOSITHOCTEN?

VYcrapena nu guarpamma 3aze?

Kaxkue criocoObI BU3yanu3amnuy HeUeTKUX MHOKeCTB Bam n3BecTHBI?

CylecTBYIOT JId OTIUYHUTENIbHbIE XaPaKTEPUCTUKH, ONEpallM, CBOMCTBA HEUETKHUX MHOMECTB B
3aBHCHMOCTH OT YETKHX?

A

9. [epeuncnure OCHOBHBIE TUIIBI (DYHKIIMIA TPUHAICKHOCTH.

10. Kak w kem BbIOMpaeTcs TpH MOJCTUPOBAHUHM (GYHKIHS TPHHAIICKHOCTH JIMHTBUCTHYECKOU
IIEPEMEHHON?

11. Urto Takoe npeaukat?

12. Uto Takoe HeUeTKH nmpeauKar?

13. [lepeuncnrTe OCHOBHBIE 3TAllbl HEYETKOTO MOACIUPOBAHUS.

14.  Kakue Bbl 3HaeTe aaropuTMbl HEUETKOTO MOJEIUpOoBaHus? B yeM ux oTnuuuTenbHble 0COOCHHOCTH?
15. Kak popmupyercs 6a3a mpaBuiI CHCTEM HEUETKOTO BBIBOJIA?

16.  Kak npoBecTy aHaIN3 pe3ysIbTaTOB HEUETKOIO MOJIEITMPOBaHUSA?

17. KakoBbI myTH yiydilleHHs] TOYHOCTH MOJTYYEHUS] HEYETKUX PE3yJbTaTOB B MOJICTUPOBAHUM?

18.  Kakue Bbl 3HaeTe MHCTPYMEHTHI pa3paOOTKU HEUETKUX MOJEINICH?

19. [TpuBenure knaccudukanmronusie rpymmsl HC.

20. Kaxkwue tumel 3aga4 cnocobna pemuts HC?

Kpurtepun onenuBanus:

. 1 Gayt BeICTABIIACTCS O0OYUYaAIOIMIEMYCsI, €CITH M3JI0’KCHHBI MaTepran (pakTUUECKH BEPEH U
JIOTUYECKU OOOCHOBAH.
. 0 GayuToB, €CJIM OTBET HEBEPHBIH.

MaxkcuManbHOE KOTHUecTBO 0aiuioB 3a cemectp: 20 6.

Ilepeyenb BONpoOCoB As onpoca

7 cem
1. CymectBytoT 11 HC MoTHOIIEHHO UMHTHPYIOIITHE OMOJIOTUYECKUE HEHPOHBI?
2. Uro Takoe cuHarc?
3. Urto Takoe nepcentpoH?
4. [IpuBeauTe mpuMepsl pauaTbHBIX 0a3UCHBIX (DYHKIIUH.
5. KaxoBa posnb mosydeHust omudok o0ydeHus?
6. Jlns gero crposr kaptel Koxonena?
7. Uto Takoe HeUeTKU HEUpOoH?
8. Jst uero HyxHbl rubpuansie HC?
0. Kaxk mpoBectn ananm3 pe3ynabraroB HC nmocne oOydeHus/camoo0ydeHus?
10.  Kak BbI mOHMMaeTe aJanTUBHOCTD IpU pa3paboTke Moienen?
1. KaxoBsl mpaBmiia hopmMupoBaHUst UCXOTHBIX JAHHBIX JJISI MOJICTTUPOBAHUS?
12.  I'me moxxHO monyuuTh datasets mpu pazpaboTke Moenei?
13. Kaxue Bol 3HaeTe MHHCTpYMEHTHI pa3paboTku 1 npumeHnenuss HC?
14.  Ha3oBuTe COBpeMEHHBIE TCHJICHIIMM B 00JIACTH UCKYCCTBEHHOTO MHTEJIICKTA.
15.  UYto sBisieTCsl NIEPBOUCTOYHUKOM JUTsl M3ydeHust Oubaunorexk B Python?
16.  ns gero HyxHbl Oubnuorexu Keras u Tensorflow? Onu pazpabotansl TOibKO 1is s3bika Python?

Kpurepun oneHuBaHus:
. 1 Gayn BeICTaBIsIETCS O0YYAIOMIEMYCsl, €CIIM M3JI0KEHHBIA MaTeprai PaKTUIECKH BEpeH U
JIOTUYECKH OOOCHOBAH.



. 0 G6amoB, eciu OTBET HEBEPHBIH.
MakcumanbHOE KOJIMYECTBO OAIIOB 3a cemecTp: 16

JlaGopaTopHble 3a1aHus
6 cem

JlaGopatopnoe 3amanue Ne 1.
1. 3anummTe MO MpaBUiIaM AJITOPUTMHUYECKOTO S3bIKA BBIPAKEHUS:

X+y X-%,
3) x-12 xyv

X
0) 1+z)y—;

wonfs _g[2 71 )

2 Ionmyuuts pynkiuu f, g, z:

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

3 3amarh MaTpuily A ¢ TOMOIIBIO 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 pacipeAeiCeHHBIMU Ha
untepsaie ot 0 1o 1.
5 3agate MaccuB C, HCTIONB3Ys ONIEPAIMIO WHCKCAIIMHN B OJHY U3 QYHKIIUIA: ONes WU ZEToS.
6 Jlanbl MaTpuUILIbL:

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) pazHocTh MaTpulbl B u A;

3) mosJaeMeHTHOE MPOU3BEICHIE MATPHII;

4) MaTpUUHOE NTPOU3BEACHUE MATPHLL;

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

7 Ioctpoiite rpaduk GyHKIHUH:

FInx + x°, xe[1; 7], war 0,4;

8 ITocTpotite nBa rpaduka B paMKax OJHUX OCEH KOOPJIMHAT:

y- e x2

z=arctg( x"?) x €[ 0,47 ]

Cnenaiite HagmucH Ha OCSX, 3aroJIOBOK Ui Tpaduka, MOSCHUTENbHYIO HAINMHMCh HA PUCYHKE. 3amaiTe
CaMOCTOSITENIbHO THII JIUHUM U I[BET.



9 Ioctpouts rpaduku GyHKIHHN y(X) U z(X) B pa3HBIX O1007aCTIX OJJHOTO Tpadudeckoro okHa. HTepBaIbI
W3MEHEHHS JUTS X OTIPENIEITUTE CAMOCTOSITEIIHHO.

10 ITocTpoiiTe TOBEPXHOCTH:

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

Jlaboparopnoe 3amanne No 2
[IpoekTupoBanue cucreM tTuna Mamaanu

2.
o =%y -sin(xL -1
Pa3paboTka cHCTEMBI HEUETKOTO JIOTHYECKOTO BBIBOJA, MOCIHMPYIOMIEH 3aBUCUMOCTH ¥= i (g :I,

}{1»5[—?’,3],}{2-5[—4.4,1.?].

ITpoexTHpoBaHHE CUCTEMBI HEYETKOI'O JIOTMYECKOIO BBIBOAA HA OCHOBE TIpadUuecKoro M300pakeHUs
YKa3aHHOM 3aBUCUMOCTH.
IIpoexkTrpoBaHMe CHCTEMBI HEYETKOTO JIOTUYECKOTO BbIBO/IA B Monyie Fuzzy.

Jlaboparopnoe 3amanue No.3
[IpoexTupoBanue cuctem tuna CyraHo

7
o =y -sinfE, -1
Pa3paboTka cHCTEMBI HEUETKOTO JIOTHYECKOTO BBIBOJA, MOICIHMPYIOMIEH 3aBUCUMOCTH ¥ (5% :I,

S s e . MoaenupoBanue ¢ moMolso 6assl 3HaHUN B Moayie Fuzzy.

Jlaboparopnoe 3ananue 4

[TpoextupoBanue cucrem tuma CyraHo

MonenpoBanue HEUYETKOM CHUCTEMBbI, OTOOPAXKAIOUIYI0 3aBHUCHUMOCTh MEXKIY HEpEeMEHHbBIMH X U Yy
(3aBHUCHUMOCTD Y = X"\2).

JlaGopatopnoe 3ananue Ne 5
Pazpabotka Heuetkoii Mmogenu «Habop 6ackeTO0IMCTOB B KOMaHAY», alTOPUTM BBIBOJIa — TUITA MaM1aHu.

Jlaboparoproe 3amanne No 6

Pa3paboTka HeweTKOW MOJeNn OIpeIeNieHUs pa3Mepa 4aeBbiX B pectopane (kade) 3a yxxuH. OCHOBBIBASICH
Ha HMHTYUTHBHBIX [MPCACTABICHUAX IOCETUTEIIEN PECTOpPpAaHOB, BCIWYHMHA CYMMBI YdCBbLIX HC SABJIACTCA
MOCTOSTHHOM U 3aBHUCHUT OT HECKOJIBKHX ITapaMeTpOB, HalpUMep, OT KauecTBa OOCITYKHMBAHUS U KauecTBa
MPUTOTOBJICHUA 3dKa3aHHBIX 6.]'[1-0)1.

Jlaboparopnoe 3amanne No 7

PazpaboTka HEUETKOW CHUCTEMbI OPraHU3aLUU U PETYIUPOBaHUS 3apaO0THOM IJIaThl M CUCTEM MTPEMUPOBAHUS
MepcoHaNa Ha MPEIIPUITHH.

Brimnara HpeMI/II\/'I B Ka4C€CTBC NOOIIPCHUA MOKCT OCYHICCTBIIATHCS 3a:

— 00pa31oBoOe BHITTOJTHEHUE TPYAOBBIX 003aHHOCTEH;

- MOBBILICHHE TPOU3BOIUTEIBHOCTH TPY/Ia;

- yIy4IIeHUe KauyeCcTBa IIPOIYKIUH;

— MPOJOKUTENHHYIO U Oe3ynpedHyto paboTy;

— HOBATOPCTBO B TPY/E;

- Jpyrue AOCTHXKEHHs B paboTe, ycTaHaBIMBaEeMbIe MPaBHJIAMH BHYTPEHHETO TPYIOBOI'O paclopsaka,
yCTaBaMH U MOJIOKCHUAMHA O JUCHUIIIIMHE, ,Z[GI\/'ICTByIOH_II/IMI/I B OpraHu3aluu.

JlaGopaTopnoe 3ananue Ne 8

1 BemonHuTe mepemady ABYMEPHOTO MaccWBa B KadecTBe aprymeHTa ¢yHKumm SumSquare(), 3apaHee
pasmemeHHoro B Workspace:

1) Mas1|2x2|;

2) Mas2|3x3].

PaccuuTaiiTe OCHOBHBIE CTATHCTUYECKUE TIOKA3aTENN JIEMEHTOB MacCHBA.

20
S=2

2 TloxcunTaiite cyMMy psza i-l  moka & =20



3 TpeOyercs moACYUTATh CyMMY dJIeMeHTOB MaccuBa a =[1 23 4 5 6 7 8 9]; uckitouasi 3IEMEHT ¢ UHACKCOM
5.

4 Tloctpouts rpaduku GyHKIUU (IPOIYyMaTh CAMOCTOSITENIFHO TTapaMeTphl U uX 3HaueHus). CoctaButh M-
daiin-crienapuii. Micnons3oBath GyHKIIMK pol2cart (TosisipHble KOOpaAUHATHI), plot3, comet3.

5 Hanumute QyHKIHMIO, 3aMMCHIBAIONTYIO/CUUTHIBAIONIYIO CTPOKY YHCEN B (aiifl, pa3feNeHHbIX MpoOeIoM.
BriBecTH CyMMy UHCIIOBBIX JaHHBIX.

6 Hanncats nporpamMmy, BEIUMCISIONIYIO cpearuii 6amt cryaenTa. [Ipemycmorpers 2 crioco0a BBOAA TaHHBIX
[Tonb30BaTenb MOXKET B KOHCOJM BBOJAWTH UMS CTYACHTA, Ha3BaHUE MpeIMeTa W MOJyYeHHBIH Oayn uiu
cuntath u3 xls-gaiina (LibreOffice Calc). 3anucars nuadopmanmio B daii.

7 Peammzanusa GUI-iporpamMmbl, BEIYUCIISIONEH apuhMEeTUUECKIE ONepaIiiy HaJl ABYMsI YUCIIaMU.

8 Iloctpoenue rpaduxos yepez GUI-unrepdeiic.

Kpurtepun onenuBanus:

- (st KaXK0To 3aaHus):

10 6. — 3a1aHKE BHITIOJTHEHO BEPHO;

9-7 6. — mpu BBINIOJIHEHUH 33JaHUsI OBLTU TOMYIIEHBl HETOYHOCTH, HE BIIUSIOLIUE HAa PE3YIbTaT;
6-4 6. — IpH BBHINIOJIHEHUH 3aJIaHUsI ObLIH JIOMYIICHBI OIINOKY;

3 - 1 6. — mpu BHITIOJIHCHUH 3aJaHUsI OBLIN JOIMYIICHBI CYIIIECTBEHHBIE OITUOKH;

0 6. — 3a7aHue HE BHIMOJIHEHO.

MakcumanbHOE KOJIM4ecTBO OaiioB 3a cemectp - 80.

JlaGopaTtopHble 3a1aHus
7 cem

JlabopartopHoe 3anmanue 1

Pacrnio3naBanue 006pa3oB ¢ IOMOIIbIO HEUPOHHBIX CETEH B Cpesie

Peanuzarus HEeHpOHHOMW CETH TIO PaCIIO3HABAHUIO PYCCKUX OYKB.

B rpaduueckom pemaktope HeoOXoaumo co3marh 33 u3zoOpaxenus (*.png) cormacHo OykBaM pPyCCKOTO
andasuta. Pazmep nzobpaxeHuit 1oKeH ObITh 5X7 TUKCEEH.

[Iporpammuas peanuszauus ¢yHkuuu (.m-daiin), xKortopas OyaeT CUUTHIBATH HEOOXOIUMBIC TNPHU3HAKU
CHUMBOJIOB ¢ rpadudeckoro (aiina.

I'enepanys naHHBIX C LIYMOM JUIS TOCJIEAYIOLIEH TPEHUPOBKHU CETH B JAJIBHEHUILIEM.

Pazpaborka HC. O6yuenne HC. Cumynsius.

Jlaboparopnoe 3ananue 2

Pabora c HeiipoHHOI ceThi0 B KOMaHIHOM pexume. O0001eHHO-perpeccuonnas HeliponHas cetb (GRNN).
1 Pa3zpaborka HC tuma GRNN ¢ nmenem N, peasn3yroniyro (yHKIIMOHATBHYIO 3aBUCUMOCTh MEK/TY BXOJIOM
U BBIXOJIOM B BHJIe y = X2 Ha otpeske [-1, 1]. 3ananue nenessix 3HaueHuil. Co3nanne HC ¢ oTkiIoHEHHEM.
Cumymsinua HC.

2 Pa3pabotka HeilpoHHOH cetu B rpaduueckom unrtepderice NNtool. Pazpaborka HC. OGyuenne HC.
Cumynsus.

Jlaboparoproe 3amanue 3

MopenupoBaHue U pean3anus HeUpO-HEUETKOU CETH.

Nmerotcs ncxoansie nanubie nHaekca «llokazarens X» 3a nepuoa. TpeGyercst HOCTpOUTh HEUPO-HEUETKYIO
CeTb M CIPOTHO3MPOBATH 3HAUYEHUE HHIEKCA Ha OIPEAEICHHOE 4YHMCIO. AJFOPUTM HPOTHO3UPOBAHMS
MOAPAa3yMEBAET TO, 4YTO KaXJ0€ TMOCIEAYIOIIEee 3HAYEHHWE pAaCCUUTHIBACTCS HA OCHOBE HECKOJIBKHX
MpeAbITYIINX.

JlaGopatopnoe 3ananue Ne 4
Maccussl B Python. bubnunorexka NumPy. Crinicku, maccuBsl. bubimmoreka PANDAS. IToctpoenue cBoHOM
tabmuiel. ['paduku B matplotlib. Anumanus rpadukos. [Taket imagemagick.



JlaGopaTopHoe 3aanue 5
OO6paboTka manHbIX ¢ moMolisio Pandas m MySQL. bubnmoreka scikit-learn. OnmcarenbHas cTaTUCTHKA.
IIporno3upoBanue 1aHHBIX. AJIEKBaTHOCTh MOJIEIH.

JlaGopatopHoe 3aanue 6
bubmuorexa Keras. Heilipocers st aHanm3a KOMMEHTapueB Ha kuHOpeneH3un IMDb. AnmekBaTHOCTH
MOJIEJIIH.

Kpurepun oneHuBanus:
- (st KaXK0To 3aaHus):
14 6. — 3a1aHKE BHITIOJTHEHO BEPHO;
13-9 6. — npu BBIMOTHEHUH 33/1aHUs OBLIN TOMYIIEHbl HETOYHOCTH, HE BIUSIOLINE HA PE3YIbTaT;
8-5 6. — pu BBINOJIHEHUH 33aJaHHsI ObUIM JOMYIICHBI OIINOKY;
4 - 1 6. — mpu BBHITIOTHEHUH 3aJJaHUsI OBLTN JOMTYIIEHBI CYIIECTBEHHBIE OITUOKH;
0 6. — 3a7aHue HE BHIMOJIHEHO.
MakcumanbHOE KOJIMYECTBO OAIIJIOB 32 cemecTp - 84.

3 MeroanuecKkue MaTepuaJibl, ONpeaesonue npoueaypbl OeHUBAHUS 3HAHUI, YMEHUH, HABBIKOB H
(MJM) oNbBITA A TeTbHOCTH, XapAKTEPU3YIOIIUX 3TaNbl (POPMHPOBAHUS KOMIIETCHIIUH

[Iporetyps! OLIeHUBAHMS BKJIIOYAIOT B ¢€0s TEKYIIUI KOHTPOJIb ¥ IPOMEKYTOUHYIO aTTECTALHUIO.

Texymuii KOHTPOJIb YCIIEBAEMOCTH POBOAMUTCS € HCIIOJIb30BAHUEM OLIEHOUYHBIX CPEZCTB, MPEACTaBIEHHBIX
B II. 2 AAHHOTO IMPUJIOXKCHUA. PGBYJIBTaTBI TCKYIICTO KOHTPOJA AOBOIAATCA OO CBCACHHA CTYACHTOB IO
MPOMEKYTOYHOM aTTECTaINH.

IIpome:kyTouHasi aTTecTalMs IPOoBOIUTCA B hopMme 3aueTa (6 cemecTp), ok3ameHa (7 cemectp).

3ayer NPOBOAUTCS IO OKOHYAHHMU TEOPETUYECKOro OOYy4YeHHs 10 Hadala SK3aMEHAI[MOHHOW CEeCCHU.
KonuyectBo Borpoco B 6uiiere — 3. [IpoBepka 0TBETOB M OOBSABICHHE PE3yIbTATOB MPOU3BOIUTCS B I€HB
3ayera.
Ok3aMeH IMPOBOAUTCA IO PACTIMCAHUIO HpOMG)KyTO‘-IHOﬁ arTeCTani B IIMCBMCHHOM BHJC. KomnuectBo
BOIIPOCOB B 3K3aMEHallMOHHOM Omiiete — 3. IIpoBepka OTBETOB M OOBABICHHUE PE3YJILTATOB IPOU3BOIUTCS B
JACHBb 5K3aMcCHa. PGBYJIBTaTBI aTTCCTAllUU 3aHOCATCA B BEAOMOCTD U 3aYCTHYIO KHUIKKY CTYACHTA. CTy,Z[GHTBI,
HE MPOIIEIINE TPOMEKYTOUHYIO aTTECTALMIO 110 rpaMKy CECCUU, AOJKHBI TMKBUAUPOBATH 33 J0JDKEHHOCTh
B YCTAaHOBJICHHOM HOPAIKC.



IIpunoxenne 2
METOJUYECKHUE YKA3AHUS 1O OCBOEHUIO JUCHUITJIMHBI

VY4eOHbIM MJIaHOM MTPETYCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITHIA:

- IEKIIUY;

- TabOpaTOPHBIC 3aHATHSI.

B Xo&e NEKIMOHHBIX 3aHATUH pPACCMATPUBAIOTCA TEOPETHUECKUE BOIMPOCHI C YYETOM IPAKTHKO-
OPUEHTUPOBAHHOCTH M3y4aeMOW AMCHUMILIMHBL, JAIOTCA PEKOMEHAALNU AJISi CAaMOCTOATEIbHOU padoThl U
MOJITOTOBKE K JJa0OpaTOPHBIM 3aHSATHSIM.

B xoze nabopaTopHBIX 3aHATHI yTITyONISIOTCS ¥ 3aKPEIUISIOTCS 3HAHUS CTYJIEHTOB 0 PAY PACCMOTPEHHBIX
Ha JIEKIUSAX BOMPOCOB, Pa3BUBAIOTCS HABBIKM HEWPO-HEUETKOTO MOJICIMPOBAHUS M MPOrPAMMHPOBAHUS,
MPUMEHEHUSI METOJIOB M MHCTPYMEHTapus pa3paboTKu MOJIENEH.

[Tpu moaroToBKE K J1a00PaTOPHBIM 3aHATHIM KaXIbIi 00yUYaIOIIMKACS JTOJKEH:

— U3YyYUTh PEKOMEHIOBAHHYIO YUEOHYIO TUTEPaATypy;

— U3YYUTh NPAKTUYECKUE PUMEPBI, PACCMOTPEHHBIC Ha JICKITUX.

B npouiecce moAroToBkH K J1a0OpaTOPHBIM 3aHITHUSIM CTYACHTHI MOTYT BOCIOJB30BaThCS KOHCYJIbTAIIUSIMHU
IpernoiaBaTeds.

Bomnpocel, He paccMOTpeHHBIE Ha JEKIUSAX M Ja00paTOPHBIX 3aHATHSX, JOJKHBI OBbITh H3YyYEHBI
CTYJICHTAaMH B XOJI€ CaMOCTOATENbHOW paboThl. KOHTpOIb caMocTosTeNnbHOW paboThl CTYIEHTOB Haj
y4ueOHOM TporpaMmoii Kypca OCYIIECTBISETCS B XOJ€ 3aHSATUI METOJOM OIpOca WU MPH BBHINOJIHEHUU
1a00OpaTOpHBIX 3aJaHUA C YYE€TOM HWHAMBHUIYAIbHOCTH MPEJCTABICHHOTO pEIICHHUS. B Xo7e
CaMOCTOSITENIbHOM paboOThl KaXIblii CTYyIEHT o00s3aH MPOYUTATh OCHOBHYIO M IO BO3MOKHOCTH
JOTIOJTHUTENBHYIO JIUTEPATypy MO H3y4yaeMoil Teme, JOMOJIHUTh KOHCIEKTHI JIGKIUH HEZOCTAIOIUM
MaTepUajIoM, BBIMHCKAMU M3 PEKOMEHIOBAHHBIX MEPBOMCTOYHUKOB. BBIIENNUTh HEMOHATHBIE TEPMHHBI,
HAallTM MX 3HAYCHHE B SHUUKJIONEAUYECKHX CIIOBAPSIX.

Jlig TOATOTOBKH K 3aHATHSM, TEKYHIEMY KOHTPOJIO U NMPOMEKYTOYHOM aTTECTallUd CTYACHTHI MOTYT
BOCIIOJIb30BaThCs 3JIEKTPOHHO-OMOIMOTEUHBIMU crcTeMaMy. Taxke oOyyaromuecss MOTYT B3ATh Ha JOM
HEOOXOIUMYIO JINTEpaTypy Ha aOOHEMEHTE YHHBEPCUTETCKONW OMOIMOTEKHM WM BOCIOJIB30BATHCS
YUTAEHBIMH 3aJIaMHU.
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