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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. 8 2 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 /

"BBeneHne B HEUETKME MHOXKECTBA U OTIEPALIMU HaJl 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,
8 2 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 8 2 T1IK-4 J12.2,J12.3, J12 .4,
unaTepdeiica moxynsa 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. / Cp /

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 8 2 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" 8 12 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 5kBUBaJICHTHOCTb. [IpaBria HedeTkux mpoxykiwid. / Cp /

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.
/Cp/

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 3a7a4ax ympasnenus. / Cp /

12

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
Moaudukanun HeueTkoil mogenu. / Cp /

12

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.
IToctpoenue GUI-rpaduxos. / Cp /

12

TIK-4

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

Pasnen 2. HelipoceTreBoe MoiesiupoBanune

HaumenoBanue TeMbl / Buja 3ansrust

Cemectp
Kypce

Yacos

Kommneren-
Jiv7i0e

Jluteparypa

2.1

Tema 2.1 "IloHaTHe HEHpPOHHOH ceTH, e¢ (YHKIMOHHPOBAHHE U
oOyuenue. Knaccupukanus HelpoHHBIX ceTeil”

UckycctBennslii HelipoH. Mopens HeifpoHa. Heitponnas cers (HC).
Tunsr HedipoHoB. Ilpomecc oOydenus HelponHoi cetn. basopas
ucKyccTBeHHast ~ monens.  llpumenenne HC.  Knaccudukanms
UCKYCCTBEHHBIX HEMPOHHBIX ceTed. Kpyr 3a/1ad4, pemaeMbIxX ¢ MOMOIIBIO
HEeWpOHHBIX ceTell. [IpuMmeps! peanm3anny HelipoHHEIX ceteil B Skylab. /
Jlex /

I1K-4

J1.1,J11.2, 12.2,
7123, J12.4, 12.5

2.2

Tema 2.1 "IloHaTHe HEHpPOHHOH ceTH, ee (YHKIMOHHUPOBAHHE U
oboydyenne. Knaccubukanms  HedpoHHBIX — ceTel"  PeanmsoBarh
HEWPOHHYIO CeTh II0 paclo3HaBaHMIO pycckux Oyks. [loaroroska
UCXOOHBIX JaHHBIX. [lomyuenme maHHBIX. OOpaboTka aHHBIX.
I'paduyeckuii unrepdeiic NNtool B makere Skylab. MopenupoBanue
cetn. OOy4enue. TpenupoBka cetu. / JIab /

I1K-4

J1.1,J11.2, 2.1,
2.3, J12.4

23

Tema 2.2 "Anroputrmsl oOydeHus HelponHoit ceru" Iloaroroska
JAHHBIX U1 oOydeHus. JIuneitHas ceTb. MHOTOCIOMHBIX MEPCENTPOH.
Pannanpuas 0asucHas ¢yukims. Cers Koxonena. / Cp /

13

I1IK-4

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

24

Tema 2.2 "Anroput™mbl o0OydeHHs HelipoHHoW ceTu" Pabota ¢
HEWPOHHOW CETHI0 B KOMaHIHOM pexuMe. O000IIeHHO-perpeccHoHHas
HeiiponHas cetb (GRNN).

Coznanue cetd. Cumynsnus. OKCIEPUMEHTHI 1O BOCCTaHOBJICHHIO
MOCJICIOBATENPHOCTH JaHHBIX. Pa3paboTka HEHpOHHOHW ceTH BHUIA
y=x"2 B Skylab.

/Cp/

14

[1K-4

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




Tema 2.2 "AnroputMmbl oOy4denuss Heliponnoi cetu" WMmeercs 100
BXOAHbIX 3HaYeHUH X 0T 0.1 10 10 ¢ marom 0.1 u cooTBEeTCTBYIOIIKE UM 11,112 2.1

5 5 |3HAUCHUA BLIXOZHOT MEPEMEHHOM Y. 3aBHCHUMOCTB Y OT X CIeIyIoIast: 3 36 K-4 122,123, J12.4.
y(x)=x"2-2x+1, y npunamiexutr uHtepBaiay [1..100]. IIporpammHo .5
peaM30BaTh M-CKPHIT MO TeHEPAUH JaHHBIX. [IocTpouTh MomeTh Ha '
OCHOBE HeHpoHHO ceTn. Haiitn 3Hauenue y npu xNew =10.2. / Cp /

Tema 2.3 '"TuOpugHole HEHpOHHbIE CETH, HX OOyueHHEe U
ucnosb3oBaHue"

2.6 |Hewerkmii HEHpoH. ApXUTEKTypa HeUeTKOH (TMOpHIHOI) HeHpoHHOH 8 14 T1IK-4 Hl'}fzﬁl'ﬁ’;?j’
CeTH. OOyuenne  ruOpUOHOH  HEWPOHHOHW  CeTH. 3amaun o
MPOTHO3UPOBAHMS C OMOIIBIO THOPUAHON HeiiponHoit cetu. / Cp /

Tema 2.3 '"l'uOpumHeie HEHWpPOHHBIE CETH, HX OOy4YeHHE U
ucnonb3oBanne”  OOmass  xapakrtepuctuka  pemakropa  ANFIS
aJlaTUBHBIX CHUCTEM HeHpo-HeueTkoro BbIBojA. lloHATHE HelpoHHOU JI1.1, J11.2, JI2.1,

2.7 |ceTH W OCHOBHBIE CHOCOOBI ee 3amaHus [uOpuaHas ceTh Kak 8 14 TIK-4 J12.2,J12.3, J12.4,
aJIanTUBHAS CUCTEMa HEHpO-HEYETKOro BBIBOAA. PemaktupoBanne 0a3bl J12.5
npaBmwi1. Pa3paboTka HEHWpO-HEYETKOW MO TMPOTHO3UPOBAHUS
npubsin npegnpustus. / Cp /

Tema 2.3 '"lTuOpuaHole HEHpOHHbIE CETH, HX OOyuyeHHE U
2.8 |ucnons3oBanue" Pa3pabotka HeHpO-HEeYeTKON MOJIeIH 8 24 [K-4 A2, 2.1, 12.2,
J12.3,712.4
MIPOTHO3MPOBaHUs Kypca BaoT. / Cp /
Tema 2.4 "Peanmusamus HEHpOHHBIX ceTed Ha s3pIke Python"
IMpumenenust si3pika Python pns aHanmmsa gaHHBIX.  JuTpuOyTHB
Anaconda. Pabora c¢ Jupyter Notebook. bubnmuoreka NumPy. 1.2 0.1, 2.4

2.9 |bubmmorexa PANDAS. IIpeno6paboTka AaHHEIX HMPH MOAEITHPOBAHHH. 8 2 T1IK-4 - J'I2. 5’ o
MuoromepHsblii ananu3. IlapcuHr naHHBIX ¢ BeO-cTpaHull. bubnmnoreka ’
matplotlib. bubnmoreka scikit-learn. Mogens Ha OCHOBE CIydaifHOTO
neca. /Jlex /

"Peanm3anus HEHpOHHBIX ceTel Ha sA3bIke Python" Maccussl B Python.
JI1.1, J11.2, J12.1,

210 bubnuoreka NumPy; CIHCKHA, MacCCHUBBEL. Bn6ny10Te.1<a PANDAS. 3 5 K-4 122,123, J12.4.
IMoctpoenue cBomHoW Tabmumel. ['paduxu B matplotlib. AxuManms .5
rpa¢ukoB. [Taker imagemagick. Momynp Celluloid. / JIa6 / )

Tema 2.4 "Peanm3anus HeHpOHHBIX ceTel Ha s3b1ke Python" O6paboTka
naHHbix ¢ nomoulpto Pandas u MySQL. bubnmoreka scikit-learn.
OmnwcarensHasi cratiucTika. [IporHo3uMpoBaHye TaHHBIX. AJICKBaTHOCTh

211 mozenu. bubmoreka BeautifulSoup. Bubmmorexka PyBrain. bubnmnoreka 8 2 TK-4 L1 2.3, 2.4
Tensorflow. bubmnoreka Keras. HelipoceTs amst aHanmu3a KOMMEHTapHeB
Ha kuHopenen3un IMDb. / Cp /

JI1.1, J11.2, J12.1,

2.12 | / Ox3amen / 8 9 [1K-4 J12.2,J12.3, J12.4,

J12.5

4. ®OHJ OHEHOYHbBIX CPEACTB

CrpykTypa u comepxaHue (OHAA OIEHOYHBIX CPEACTB IS MPOBEICHUS TEKyIIEH M NMPOMEXyTOYHOH aTTecTaluy IMPeACTaBICHBI B
IMpunoxenun 1 x paboueil mporpaMMe TUCHUMIHHBL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbBI

5.1. OcHoBHasi TUTEepaTypa

ABTOpBHI, 3arnaBue WsnarenscTBO, rom Komnuu-so
JI1.1 |IlaBmoBa, A. U. HHbopMannoHHbEIE TEXHOIOTUH: OCHOBHEIE HoBocubupck: https://
TIOJIOYKEHHS TEOPUH UCKYCCTBEHHBIX HEHPOHHBIX HoBocubupckuii www.iprbookshop.ru/871
ceTell: yueOHoe mocodue roCy1apCTBEHHBII 10.html
YHUBEPCHUTET SKOHOMHUKH | HEOTDAaHHUEHHBIH 10CTYTI
ynpasnenus «HIHX», s
2017 3aperuCTPUPOBAHHBIX
0JIb30BaTee
JI1.2 | benozeposa I. U., Heuetkas noruka u HelpoHHBIE ceTH: yyeOHOe Jlunenx: Jlunenkuit https://biblioclub.ru/
Ckynnes JI. M., nocobue rOCyapCTBEHHBIN index.php?
Kononosa 3. A. Ie1aroruye CKuii page=book&id=576909

yHusepcuret um. [1.I1.
Cemenosa-Tsn-11lanckoro,
2017

HEOTPaHHYCHHBIN TOCTYII
IS
3apErUCTPUPOBAHHBIX
0JIb30BaTelIeH

5.2. Jlono/HUTE/ILHAS JIATEpPaTypa



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

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

3YH, cocrasnstomue | [Tokazarenu oneHUBaHUS Kpurepuu onieHnBanus Cpenctsa
KOMITETEHITHIO OLICHUBAHUS
[1K-4:  CrocoOeH BBINOIHATH pabOThI MO MPOSKTUPOBAHUIO, CO3AAHUIO (MOAU(HUKAIIMN) U COMPOBOKIACHUIO
WC, nanpaBiieHHbIE HAa ONITUMHU3ALMIO CTPATETUYECKUX LieeH U MOIEPKKY OU3HEC-TTPOLIECCOB
3: M3y4aeT OCHOBHYIO U MOJTHOTA U cojiepkaTenbHOCTh [ (1-55)
MaTeMaTHYECKUI JIOTIOTHUTEIIBHYIO JTUTEPATYPY, OTBETa Ha OIIPOCE, JK3aMEHE, 0O (1-20)
anmapar u JICKIMOHHBIN MaTepual, UCIOIb3YeT | yMEHHE NPUBOAUTDH IPUMEPHL,
MHCTPYMEHTAJIbHBIE | podeccHOHabHbIE 0a3bl JaHHBIX YMEHHE OTCTauBaTh CBOIO
CpeacTBa JUTSL U3yYEeHHS] METO/IOB PELEeHUs MO3UIUIO; COOTBETCTBUE OTBETOB
MOJICTTUPOBAHUS CTaHJAPTHBIX 33724 MaTepuanam JIeKIuii U yueOHOH
HEYETKMX MHOXKECTB | MpodeccnoHaNbHOM e TEIbHOCTH C | TUTepaTyphl, CBEACHUIM U3
1 HelipoHHbIX ceteil | mpumenennem KT mpu moarotoBke | MHPOPMAIIMOHHBIX PECYPCOB

K 9K3aMEHY U OIIPOCy Wntepner;
V: MIPUMEHSIET METOIBI U MPaBUJILHOCTb PUMEHEHHUS 1033 (1-10)
paszpabaThiBaTh MHCTPYMEHTAJIbHBIE CPEICTBA IS METOA0B U HHCTpyMeHTaNbHBIX P13 (1-4)
HEHpPO-HEUETKHE pelieHus CpPEACTB B JIAOOPATOPHBIX U
MOJIEJIM C MTOMOIIBIO | 7a00paTOPHBIX, TPAKTHKO- MPaKTUKO-OPHUEHTUPOBAHHBIX
WHCTPYMEHTAIBHBIX | OpPUEHTUPOBAHHBIX U 3aJIaHuUsX;
CpEICTB WHAUBUYAIBHOTO 3aJaHUI
MOJIETTUPOBAHUS B IIPOLIECCE MOAEIUPOBAHHUS

HEYETKHX MHOKECTB U HEMPOHHBIX

ceTell B CTaHAAPTHBIX 3a7adax

poecCHOHANIBHOM e TEeIbHOCTH
B: MIPUMEHSET METObI PEIICHUS 00BbEM 1 WHIIMBUIYAITHHOCTH 103D (1-10)
HaBBbIKAMH CTaHJIAPTHBIX 3a/1a4 BBITIOJIHEHUS 3aJJaHUS C 13 (1-4)
MOJIETTUPOBAHUS U npoecCuOHANBHOM NESTEIbHOCTH B | HCIIOJIb30BAHUEM COBPEMEHHOTO
MIPOrpaMMHUPOBAHUS | 1a00OPAaTOPHBIX, TPAKTHKO- WHCTPYMEHTAPUS;

HEUPO-HEUETKUX
AJITOPUTMOB C
MTOMOMUIBIO
HHCTPYMEHTAJIbHBIX
CpEICTB

OPUEHTHPOBAHHBIX U
WHJUBUTyaJIbHBIX 33JIAHUSAX

C UCIIOJIb30BAHUEM COBPEMEHHOTO
WHCTPYMEHTApUs;

AQHAJIU3HUPYET MOJTYyYEHHbIE
pe3yabTaThl MOJAEIUPOBAHUS

KOPPEKTHOCTh MHTEPIPETAIIUU
MOJIYYEHHBIX PE3YJIbTATOB B
3aJlaHuu

O — onpoc, D — sonpocwl k skzameny; 11033 - npakmuxo-opuenmuposantvie 3a0anus K dK3ameny, JI3 —
Jabopamopbvie 3a0anusl

1.2. llkana oneHnBaHUs
Texymuii KOHTPOJb YCHEBAEMOCTH U MPOMEXKYTOUHAs aTTeCTalllsl OCYIIECTBISETCS B paMKax
HAKOIUTEJIbHOW OaJIbHO-PEUTHHTOBOM crcTeMbl B 100-0ampHOM mIKane:
84-100 6amnoB (O1IeHKA «OTIIMYHO)
67-83 6amIoB (OLIEHKA «XOPOILIO»)
50-66 6amtoB (OIIEHKA «YOBICTBOPUTEIHLHO)
0-49 GamnoB (OIIEHKA «HEYIOBICTBOPUTEIHHO)
2. TunoBble KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MATEPHAJIbI, HEOOXOTUMbIE JIJIsl OIleHKH 3HAHUI,
YMeHUii, HABbIKOB U (MJIM) ONbITA IeATEJIbHOCTH, XapaKTEePHU3YOIIUX 3Tanbl GOPpMHUPOBAHUSA
KOMIIETEeHIHIi B Npolecce 0CBOCHUsI 00Pa30BaTe/bHON MPOrPpaMMbl
Bomnpocskl Kk 3xk3aMeHy
I. Bo3HnKHOBEHME HEUETKHMX MHOXKECTB. HeueTkas noruka.
2. Msrkue BbIYUCICHHUS.




JIuHrBUCTHYECKAS. HEOTIPEACIIEHHOCTb.
Heuerkas noruka u Teopusi BEpOSITHOCTEM.
Onpez[eneHmI HEUYCTKUX MHOXCCTB.
Huarpamma 3ane.

HPGI[CTaB.HeHI/I}I HCYCTKUX MHOXKECTB.
Hunarpamma Benna.

XN R

0. XapakTEepUCTUKH, OINEpallH, CBOMCTBA HEYETKUX MHOKECTB

10. OcHOBHBIE TUTIBI PYHKITUN TPUHAJIC)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 MpPEUKaTa.

16. OCHOBHBIE JJOTHYECKHE ONEpAI[UU C HEYETKUMHU BBICKA3bIBaHUSAMHU. JIOTHYECKOE OTPUIIAHNE HEUYETKHUX
BBICKa3bIBAHUH.

17. Jlornyeckas KOHBLIOHKIIUSA HEUYETKUX BBICKA3LIBAHUM.

18. Jlornueckas qU3BLIOHKIAS HEUETKUX BBICKA3hIBAHUM.

19. Heuetkast uMmuinkanus.

20. HeueTkas 5KBUBaIEHTHOCTb.

21. [IpaBuiia HEYETKUX MPOTYKIIHIA.

22. [Ipsimoii 1 0OpaTHBIN METOABI BHIBOJIA 3AKIIOUCHUH B CHCTEMaX HEYETKUX MPOTYKITUH.
23. bazoBas apxuTekTypa CHCTEM HEYETKOrO BBIBOJIA.

24. OCHOBHBIE dTAIlbl HEYETKOI'O BEIBOA.

25. ®dopmupoBaHue 0a3pl MPaBUII CHCTEM HEUETKOTO BBIBOJIA.

26. PenakTop cucrem Heuetkoro BeiBoga FIS.

27.  ®azzudukanus (Fuzzification).

28.  ArperupoBanue (Aggregation).

29.  AxruBusanus (Activation).

30.  Axkymymsuus (Accumulation).

31.  Hedazsudukanus (Defuzzifica tion).

32.  OcHOBHBIE QITOPUTMBI HEYETKOTO BbIBOJA. AnroputM Mamaanu (Mamdani).
33.  OCHOBHBIC AITOPUTMBI HEUETKOTO BhIBOJA. Anroputm Llykamoro (Tsukamoto).
34.  OCHOBHBbIE aNTOPUTMBI HEUETKOTO BeIBOJA. Anroputm Jlapcena (Larsen).

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

36.  UckyccTBeHHbI HelipoH. MoJienb HelipoHa.

37.  Heiiponnas cets (HC).

38.  Tumbl HEWPOHOB.

39. [Iponiecc oOyueHust HEHPOHHOM CETH.

40. bazoBas uckyccTBeHHas MOJIEIb.

41. ITpumenenue HC.

42.  Knaccudukanus UCKyCCTBEHHBIX HEHPOHHBIX CETeH.

43. Kpyr 3ama4, peniaeMbIx ¢ TOMOIIBI0O HEHPOHHBIX CETEH.

44.  TloxmroroBka maHHbIX s o0yuenus HC.
45.  Jluneiinas HC.
46.  Mmnorocnoiinas HC.

47.  OOydeHHe epCcenTpoHa.

48.  PagumanpHas GazucHast QyHKITHSL.

49. Cetp KoxoHeHa.

50.  Heuetkuii HEHpPOH.

51.  ApxwuTekTypa HeueTKoU (TMOpUIHOI) HEUPOHHOM CEeTH.
52. ANFIS- anantuBHBIE CUCTEMBI HEHPO-HEUETKOTO BHIBOJIA.
53.  OOy4eHue ruOpuaHON HEHPOHHOU CETH.

54. [Ipumenenus si3bika Python ajist ananvsa naHHbBIX.

55. Peanuzanus HelpoHHBIX ceTeil Ha si3bike Python.



IIpakTHKO-OPHEHTHPOBAHHBIE 3aJaHUS K IK3aMeHY
[Tpaktruka npumenenus 6uoimoreku BeautifulSoup B Python.
[Tpaktuka npumenenus 6ubmmnorexu Matplotlib B Python.
[Tpaktruka npumenenus ouommoreku Scikit-learn B Python.
[Tpaktuka npumenenus 6ubnanorexu PyBrain B Python.
[Tpaktruka npumenenus 6uommoreku Tensorflow B Python.
HC c npsimoit nepenayeii curnana. Peanu3arus noruueckoid ¢pynkuuu "N".
HC c npsmoii nepenaveii curnana. Peanuzanus nornueckor Gpynkmuum "MJIN".
HC c npsmoit nepenaveii curnana. Peanuszanus sornueckot ¢pynkuuu "HE".
[Tpaktruka npumeHeHus 6udimmorekn NumPy B Python.
0. [Tpaktuka npumenenus 6udanorexkn PANDAS B Python.

200N kWD

Kpurtepun onenuBanus:

- 84-100 GamoB (OLIEHKA «OTIMYHO») — M3JOKCHHBIA MaTepuasl (DaKTHYECKHU BEpPEH, HAIMYHE TIIyOOKHX
MCUEPIIBIBAIOIINX 3HAHUH B 00beMe MPOACHHON MPOTrpaMMBbl IUCIUIUIMHBI B COOTBETCTBUH C IIOCTABICHHOM
MpPOrpaMMoOil Kypca 1enblo 00ydeHHs; MpaBUiIbHbIC, YBEPEHHbIE NEHCTBUS MO MPUMEHEHHUIO MOJTYYEHHBIX
HABBIKOB M YMEHUU NP PEIICHUH MPAKTHKO-OPUEHTUPOBAHHBIX 3aJJaHHA, TPAMOTHOE U JIOTUYECKU CTPOUHOE
U3JI0’KEHUE MaTepuala Mpu OTBETE, yCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOMOJIHUTEIIBHON JINTEPATypOil;

- 67-83 OamtoB (OLEHKA «XOPOIIO») — HAIMYUE TBEPIBIX W JOCTATOYHO IOJHBIX 3HAHWA B O0BEME
MPONUJEHHONW MPOrpamMMbl JUCHUIUIMHBI B COOTBETCTBHH C ILIE€JbI0 OOy4YeHUS, MpaBWIbHbBIE ICHCTBHS IO
MPUMEHEHHUIO HABBIKOM M YMEHHI MPU PEIICHUH MPAKTHKO-OPUEHTUPOBAHHBIX 33JaHUI, YETKOE M3I0KCHHE
MaTepuaia, TOMyCKalTCs OTJAENIbHbIE JIOTHYECKUE U CTHIINCTUYECKUE TOTPETHOCTH, 00yJaIOUIHIiCs YCBOMII
OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO B pa0oueii mporpaMme TUCIUTUTHHEI;

- 50-66 GamioB (OIlEHKA «yIOBICTBOPUTEIHHOY) — HATMYME TBEPABIX 3HAHUN B 00beMe MPONIECHHOTO Kypca
B COOTBETCTBUHM C IIeJIbI0 OOy4YeHHsI, HU3JI0XKEHHE OTBETOB C OTACIbHBIMH OIIMOKaMH, YBEPEHHO
WCIPABIEHHBIMH MOCJI€ JIOMOJHUTENbHBIX BOMPOCOB; MPAaBHJIbHBIE B LEJIOM JACUCTBUS MO MPUMEHEHUIO
HABBIKOB ¥ YMEHUH MPU PEUICHUH MPAKTUKO-OPUCHTHPOBAHHBIX 3/ IaHUI;

- 0-49 GannoB (OlEHKA «HEYAOBICTBOPUTEIHHO») — OTBETHI HE CBSI3aHBI C BOINPOCAMH, HAJIMYUE TPYOBIX
oOOK B OTBETE, HETIOHMMAHHUE CYIIHOCTH M3JIaraéMoro BOIPOCca, HEYyMEHHE IPUMEHATh YMEHUS M HaBBIKU
MpU pEIIeHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3a/laHUl, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIOJTHUTENbHBIE U HABOSIIUE BOIIPOCHI.

Ilepeyenb BONpoOCoOB A1 onpoca

1. Korma BoO3HUKIIO HOHATHE HEYETKUX MHOXKECTB?

2. Uro u3ydaer HedeTkas Joruka?

3. [ToueMy HeUETKHE BHIYMCICHHS HA3bIBAIOT «MSITKUMU»?

4. Uem oTnuyaeTcs IMHTBUCTUYECKAsl IEPEMEHHAsE OT HEUETKOM?

5. EcTb 11 cBSI3M MEXy HEUETKOW JIOTUKOW U TEOPUEH BEPOSITHOCTEN?

6. VYcrapena nu guarpamma 3aze?

7. Kaxkue criocoObl BU3yaau3amuy HeUeTKUX MHOKeCTB Bam n3BecTHBI?

8. CylecTBYIOT JId OTJIUYHUTENIbHbIE XaPaKTEPUCTUKH, ONEpalM, CBOMCTBA HEUETKHX MHOMECTB B
3aBUCUMOCTH OT YETKHX?

9. [TepeuncnuTe OCHOBHBIE THUITBI (PYHKIIHIA IPUHAITIC)KHOCTH.

10. Kak wm kem BbIOMpaeTcs NpH MOJCTUPOBAHWHM (GYHKIHS TPHHAIICKHOCTH JIMHTBUCTHYECKOU
IIEPEMEHHON?

11. Urto Takoe npeaukat?

12. Uto Takoe HeUETKH npeauKar?

13. [lepeuncnuTe OCHOBHBIE 3TAllbl HEYETKOTO MOACIHUPOBAHUS.

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

16.  Kak npoBecTu aHaIM3 pe3ysIbTaTOB HEUETKOIO MOJIEITMPOBAHUSA?

17. KakoBbI myTH ynydilleHHs] TOYHOCTH MOJTYYEHHUSI HEUETKUX PE3yJbTaTOB B MOJCTUPOBAHUM?

18. Kaxue Bl 3HaeTE MHCTPYMEHTHI pa3pabOTKH HEUYETKUX MOJACIIeH?

19.  IIpusenute knaccudpukamnmonnsie rpynnst HC.
20. Kaxue Tumbl 3agau ciocobna permuts HC?



Kpurtepun onenuBanus:

1 Gasut BeICTaBIsIETCST O0YYArOIIEMYCsl, €CIT M3JIOKEHHBIN MaTepruall (PaKTUIECKH BEPEH M JIOTHUECKU
000CHOBaH.

0 GayuToB, €CJIM OTBET HEBEPHBIH.

MaxkcuManbHOE KOMruecTBO 0amioB: 20 6amios.

JlabopaTopHble 3axaHus
1.TemaTnka 1a00paTOPHBIX 32IaHUI M0 pa3aesam
Paznen 1 «HeueTkoe MogetupoBaHue».
Jlaboparopnoe 3ananue 1. "BBeieHue B HeueTKHe MHOKeCTBA U ONepallMi HaJ HUMH'":
[lepemeHHbIe, MacCUBBI, CTPYKTYpHI . Maremaruyeckue 0azoBble (GyHKIMH. OYHCTKa KOMaHIHOW CTPOKH,
ynaneHue nepeMeHHbix. O6paboTka 3JIeMEHTOB MaCCUBOB: MUH, MaKc, Cpe/iHee 3HaUe€Hue, TOBOPOT MaTPHIIbI,
TPaHCIIOHUPOBaHUE, AUCKPUMHHAHT. Apudmernueckue oneparuu. @opmart naHHbIX. OKpYTIeHHE YHCEL.
I'eneparop umclOBBIX ToOchenoBaTebHOCTEH. KommuiekcHble yncia. [[BymepHbie, TpexMepHbie TrpaduKu.
LibreOffice
Jlaboparoproe 3ananue 2. "HeueTkasi 1 JUHIBHCTHYECKAs MepeMeHHble. HeueTkne BeTHYHHBI, YN CJIA
¥ HHTepBaJibl"
[Iporecc HeueTkoro moaenupoBanus B moayie Fuzzy Logic Toolbox . OcHOBHBIE Cpe/icTBa PeIaKTUPOBAHUS
cucreM HeueTkoro BeiBojia B Fuzzy Logic Toolbox. I'padnyecknii penrakTop TUHTBUCTHUECKON TEPEMEHHOM
U (QYHKUMH TpPUHAUIEKHOCTH HMX TepMOB. ['paduueckue cCpeacTBa aHain3a pe3ylbTaTOB HEYETKOrOo
BbIBOIa.PegakTop cucrem Heuerkoro BeiBoja FIS. MopenupoBaHue cucTteM HEYETKOTO BBIBOJA THIA
y=x1"2*sin(x2-1) m y = x"2
Pa3znen 2 «HelipoceTeBoe MOaeJIMPOBAHME).
Jlaboparoproe 3amanue 3. "lloHsiTHe HelipOHHOI ceTH, ee (QYHKUMOHMPOBAHHE W oOOyuYeHHe.
Knaccndukannsa HeHpOHHBIX ceTeil"
PeanuzoBaTh HEHPOHHYIO CETh IO paclo3HaBaHHUIO pycckuX OykB. [loAroToBKka HCXOIHBIX JaHHBIX.
[Tonyyenue nanusix. O6padboTka nanubixX. [ paduueckuit nuntepgeiic B nakere Skylab. MonenupoBanue ceTu.
OO6yuenue. TpeHUPOBKA CETH.
JlaGopatopnoe 3ananue 4 "Peann3zauus HelipoHHBIX ceTeil Ha A3bIKe Python"
Maccussl B Python. bubnunorexka NumPy. Crinicku, maccuBsl. bubimmoreka PANDAS. ITocTtpoenue cBoHOM
tabmunsl. ['paduku B matplotlib. Aunmanus rpaduxos. ITaker imagemagick. Monyns Celluloid.

2. Kpurepnu oueHuBaHus:

MaxkcumajibHOe K0J1u4ecTBO 0a/10B: 80 0a/110B.

20 6. — 3a7aHKe BBIIIOJHEHO BEPHO

13-19 6. — ipu BBINIOJIHEHUH 33/TaHUS OBLIM TOMYIIEHBl HETOYHOCTH, HE BIHSIONINE HA PE3YJIbTAT;
8-12 6. — mpu BBHINIOJIHEHUH 331aHUS OBLTH TOMYIIEHBI OUTHOKHM;

1-7 6. — ipu BBIMOJTHEHUH 3aJIaHUsI ObUTA TOTYIIEHBI CYIIIECTBEHHBIE OINOKH;

0 6. — 3aaHue HE BHIMOJIHEHO.

3 MeToan4yeckne MaTepuabl, oNpee/siionue Npoueaypbl OleHUBAHNS 3HAHUI, YMeHHUI, HABBIKOB H
(MJIM) OoNBITA 1EATEIbHOCTH, XaPAKTEPHU3YIOILIUX ITANbI (POPMUPOBAHUS KOMIIETECHIIMI

[Ipouenyps! olleHUBaHMsI BKIIOYAIOT B €051 TEKYIIUNA KOHTPOJIb U IPOMEKYTOUHYIO aTTECTAIHIO.
Texkyuuii KOHTPOJIb YCIIEBAEMOCTU ITPOBOAUTCS C UCIIOIB30BAHUEM OLIEHOUHBIX CPEJICTB, IPEACTABIECHHBIX
B II. 2 TaHHOTO NPWJIOKEHUS. Pe3ynbTarbl TEKyIIEro KOHTPOJS JOBOJATCA JO CBEACHUS CTYIAEHTOB 10
MIPOMEKYTOUHOM aTTECTALINH.

IIpomexyTOouHAsA aTTeCTALMSA IPOBOIUTCS B GOopME IK3aMeHa.
DK3aMeH MPOBOJUTCS IO PACHHUCAHUIO MPOMEXKYTOYHOW arTecTallii B MUCbMEHHOM Buje. KomudecTtBo
BOIIPOCOB B 3K3aMeHalMoHHOM Ousiete — 3. [IpoBepka oTBETOB U 00BSBICHUE PE3YIbTaTOB MPOU3BOAUTCS B
JIeHb 7K3amMeHa. Pe3ynbTarhl aTTecTaly 3aHOCSATCS B BEIOMOCTh U 3aUE€THYIO KHIKKY cTyZeHTa. CTyIeHTHI,
HE MPOLIEeANINE MPOMEKYTOUHYIO aTTECTAIIHIO 110 rpadUKy CECCUU, TOJIKHBI TUKBUIUPOBATH 330KEHHOCTD
B YCTAHOBJICHHOM IOPSIKE.



IIpunoxenne 2
METOJUYECKHUE YKA3AHUS 1O OCBOEHUIO JUCHUITJIMHBI

VY4eOHbIM MJIaHOM MTPETYCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITHIA:

- IEKIIUY;

- TabOpaTOPHBIC 3aHATHSI.

B xone NEeKIMOHHBIX 3aHATHM paccMaTpHUBAIOTCS TEOPETUYECKHE BOIPOCHl C YYETOM IPAKTUKO-
OPUEHTUPOBAHHOCTH M3y4aeMOW AMCHUMILIMHBL, JAIOTCA PEKOMEHAALNU AJISi CAaMOCTOATEIbHOU padoThl U
MOITOTOBKE K TAOOPATOPHBIM 3aHSATHUSIM.

B xone nmabGopaTOpHBIX 3aHATHH yriayONsitOTCS M 3aKpeIlvisioTCs 3HaHUS CTYIAEHTOB 1O  pALYy
PAacCCMOTPEHHBIX Ha JIEKIUSAX BOMPOCOB, PA3BUBAIOTCS HABBIKM HEHPO-HEUETKOTO MOJICIHPOBAHUS U
MPOrpaMMHUPOBAHMUS, TPUMEHEHUS METOJIOB 1 MHCTPYMEHTapus pa3pabOTKU MOJENEH.

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

— U3YyYUTh PEKOMEHIOBAHHYIO YUEOHYIO TUTEPaTypy;

— U3YYHUTh NPAKTUYECKUE TPUMEPBI, PACCMOTPEHHBIE Ha JICKIUSX.

B mpouecce moAaroTtoBku K J1a0OpaTOPHBIM 3aHATUSIM CTYAEHTBI ~ MOTYT  BOCIIOJIb30BAThCS
KOHCYJbTAIIUSIMU MIPENOIaBaTelIs.

Bonpocel, He paccMOTpeHHble Ha JIEKUUSAX U Ja0OpaTOPHBIX 3aHATUSAX, JOJKHBI OBITh H3Yy4YEHBI
CTYJIGHTAaMH B XOJI€ CaMOCTOATENbHOW paboThl. KOHTpOIb caMocTosSTeNnbHOW padoThl CTYIEHTOB Haj
y4eOHOW MpOrpaMMOi Kypca OCYIIECTBISETCS B XOJ€ 3aHATUA METOJOM YCTHOTO OMpoca WIH TpH
BBHITIOTHEHUH JTAOOPATOPHBIX 3aJIaHUi C Y4€TOM MHIMBUIYaTbHOCTH MPEICTABICHHOTO pemieHus. B xoxe
CaMOCTOSITENIbHOM  paboThl KaXIbli CTYyIEHT o00s3aH MPOYUTAaTh OCHOBHYIO M IO BO3MOKHOCTH
JOTIOJTHUTEIBHYIO JIUTEpATypy MO H3y4yaeMOM TeMme, JOMOJIHUTh KOHCIEKThI JEKUUA HEJOCTAIOIIUM
MaTepUajIoM, BBIMHCKAMU M3 PEKOMEHJOBAHHBIX MEPBOMCTOYHUKOB. BBIIENNUTh HEMOHATHBIE TEPMHHBI,
HaWTU WX 3HAYEHHE B SHIMKJIONEIUYECKHUX CIOBapIX.

J1Jis MOATOTOBKH K 3aHATUSAM, TEKYILIEMY KOHTPOJIIO U MPOMEKYTOUHOM aTTecTallud CTYJEHThl MOTYT
BOCIIOJIb30BaThCs 3JIEKTPOHHO-OMOIMOTEUHBIMU crcTeMaMy. Taxke oOyyaromuecss MOTYT B3ATh Ha JIOM
HEOOXOIUMYIO JINTEpaTypy Ha aOOHEMEHTEe YHHBEPCHUTETCKONW OMOIMOTEKHM WM BOCIOJIB30BATHCS
YUTATBLHBIMH 3aJIaMHU.
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