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ABSTRACT

Bachelor’s degree in 38.03.01 Economy

Educational program: «Business Informaticsy»

Course title: «Fuzzy logic and neural networks»

Variable part of Block 1, 4 credits

Instructor: Alexandra B. Kriger, Candidate of Physics and Mathematics
Sciences, Associate Professor.

At the beginning of the course a student should be able to:

e the ability to solve standard tasks of professional activity on the basis of
information and bibliographic culture using information and communication
technologies and taking into account the basic requirements of information
security;

e ability to work with a computer as a means of managing information,
working with information from various sources, including global computer
networks.

Learning outcomes:

e the ability based on the description of economic processes and
phenomena to build standard theoretical and econometric models, to analyze and
meaningfully interpret the results (PC-4);

e the ability to use modern technical means and information technologies
to solve communicative tasks (PC-10).

Course description:

The content of the discipline consists of five sections and covers the following
range of issues:

— The scope of application of fuzzy logic, the role of fuzzy models in the
development of intelligent systems, the concept of a neural network, the use of
neural network technologies;

— Fundamentals of the theory of fuzzy sets, operations on fuzzy sets. Types
of membership functions, methods of their formation;

— Elements of fuzzy logic. Fuzzy variables, linguistic variables;



— Fundamentals of building models of fuzzy inference. Fuzzy implication;

— Atrtificial neuron. Neural networks: idea, tasks, basic properties. Neural
network architecture. Algorithms for learning neural networks. Fuzzy neural
networks.

Main course literature:

1. Pegat, A. Fuzzy modeling and control / A. Pegat; per. from English - M .:
BINOM. Laboratory of knowledge, 2011. - 798 p.

2. Yakhyayeva G.E. Fuzzy sets and neural networks [Electronic resource]: a
tutorial / G.E. Yahyayeva. - Electron. text data. - Moscow, Saratov: Internet-
University of Information Technologies (INTUIT), University education, 2017. -
320 p. - 978-5-4487-0079-8. - Access mode:
http://www.iprbookshop.ru/67390.html

3. Gorbachenko, V.I. Intellectual systems: fuzzy systems and networks: a
textbook for universities / V.l. Gorbachenko, B.S. Akhmetov, O. Yu. Kuznetsova.
- 2nd ed., Corr. and add. - M.: Publishing house Yurayt, 2018. - 105 p. - (Series:
Universities of Russia). - ISBN  978-5-534-08359-0.  https://biblio-

online.ru/book/intellektualnye-sistemy-nechetkie-sistemy-i-seti-424887

4. Krieger A.B. Modeling of economic risks on a computer / monograph,
Vladivostok: FEDU publishing house, 2009. - 217 p.

Form of final control: exam.
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AHHOTauMs K padoueii nporpaMMe JIUCHUIINHBI
«He4veTkast JIOTUKA U HEHPOHHBIE CETID)

VYuebnsiii kypc «HeueTkas jgoruka u HEHPOHHBIE CETH» MpeIHA3HAYCH IS
CTyAeHTOB HampaBieHus noarotoBku 38.03.01 Dkxonomuka, obpazoBarenbHas
nporpamma «buzHec-uHpopMaTuka.

Jucunmuinna «HedeTkas Jorvka M HEWPOHHBIE CETHU» BKIIIOYEHA B COCTaB
JUCUUIUIMH MO BBIOOPY BapHATHUBHOM YacT 0JI0Ka «{MCIMIUIMHBI (MOIYJIN ).

OO6mmast Tpy10eMKOCTh AUCIUILIMHBI COCTaBJsIeT 4 3aUeTHBIC eauHUILIbI, 144
yaca. Y4eOHBIM IUIAaHOM TNPEAYyCMOTPEHBI JIEKIIMOHHbIE 3aHsATUS (36 YacoB),
naboparopHbie paboTsl (36 yacoB, B ToM uucie MAO 18 yacoB), caMocTosiTeIbHAS
pabota crynenta (72 vaca, B TOM 4uciie 45 4acoB Ha MOJTOTOBKY K 3K3aMEHY).
JucuunnrHaa peanusyercs Ha 4 Kypce B 8 ceMecTpe.

HMucunminHa «HeweTkass JOrvMKa W HEUPOHHBIE CETH» OCHOBBIBAETCS Ha
3HAHUSAX, YMEHHSIX U HABBIKAX, MMOJYYECHHBIX B PE3YJbTATE€ U3YUYEHUS AUCUUILINH
«Teopusa BepoATHOCTEM M  MaremMaTHyecKas CTaTUCTHKa», «JluckperHas
MateMatuka», «WHopmanmoHHble  TEXHOJOTMHM B  MPOQECCHOHATBLHOMN
JIEATEIIbBHOCTH» U TO3BOJISIET MOATOTOBUTH CTYJIEHTOB K pa3pabOTKe BBIMTYCKHOU
KBATM(PUKAIMOHHON paboThl M OCBOCHUIO psla AWCIHUIUIMH MarucTEPCKOTO
YPOBHSI MOATOTOBKH.

Conepxanve IUCHMUIUIMHBI COCTOUT W3  IMSITH Pa3/iefIoB U OXBATHIBACT
CJIEIYIOIIAN KPYT BOIIPOCOB:

1. Cdepa npumeHeHUs HEYETKOW JIOTHKH, POJIb HEYETKUX MOJENIeH B
pa3pabOTKe MHTEJJIEKTYaJbHBIX CUCTEM, MOHITHE HEHPOHHOU CETH, MPUMEHEHUE
HENUPO-CETEBBIX TEXHOJIOTHU.

2. OCHOBBI TEOPUU HEUETKUX MHOXECTB, OIEpalud HaJ HEYCTKUMHU
MHOKeCTBaMU. Tumsl pyHKINI MpUHATICKHOCTHA, METOIBI UX (POPMUPOBAHUSI.

3. DneMeHTHI HEUYETKOU JIOTUKHU. Heuetkne IIEPEMEHHBIE,
JUHTBUCTUYECKUE TiepeMeHHble. HedeTkue uwucna, omnepauuu C HEYETKUMU

yyciaaMyd. OyHKIUU OT HEYETKON ITIEPEMEHHOM.



4. OcCHOBBI TNOCTPOEHMS MOJENEel HedeTkoro BbIBoAa. Heuerkas
uMIUIMKanus. HeueTkue OTHOIIEHUST W omepanuu Haja HUMHU. HedeTkuil BBIBO/I.
ApPXHUTEKTypa HEYETKOT'O0 KOHTPOJLIEpa.

5. MHckyccTBeHHblil HeilpoH. HelpoHHble ceTu: ujaes, 3a/ladd, OCHOBHBIE
CBOMCTBA. APXHUTEKTYpPhl HEHPOHHBIX CETE. AJNTOPUTMBI OOYUYEHHS HEHPOHHBIX
cerer. Heuerkne HEUPOHHBIE CETH.

Hear — wu3ydyeHwe O0a30BBIX METOJOB M MOJEIEH HEYETKON JIOTHKH,
MPaKTUKHU MPUMEHEHUS TAHHBIX MOJIEJIe B SKOHOMUYECKHX 3a/1ayax.

3axauu:

® L3y4YCHUE OCHOB TEOPUU HEUETKUX MHOMKECTB;

® OBJIAJICHHE HABBIKAMU HEYETKUX BBIUMCIICHUMN;

® H3y4YEHUE CTPYKTYPbl, OCHOBHBIX 3JIEMEHTOB HEYETKUX MOJEIEH;

e (QopmupoBaHuE HABBIKOB pPaOOTHI CO CHEIHUAIBHBIM MPOTPAMMHBIM
o0ecreyeHueM.

JIns ycrnemHoro u3ydyeHusi AMcuuIuinHbl «Hedetkas noruka M HEMpOHHBIE
ceTW» y oOOydaromuxcs JOKHBI  ObITh  COPMUPOBAHBI  CJIEAYIOIIHE
npeABapUTEIbHbIC KOMIIETEHIIUN:

® CIOCOOHOCTh  peliaTh CTaHAAPTHBIE 3a7a4yd  MPOQPECCHOHAIBHON
NeSATeTLHOCTH HAa OCHOBE MH(GOPMAIMOHHON M OMOIMorpaduueckoil KylabTyphl C
MPUMEHEHUEM HWH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM U C Yy4EeTOM
OCHOBHBIX TpeOoBaHUI MH(HOPMAIIMOHHON 0€30MaCHOCTH;

® CrocOOHOCTh paboOTaTh C KOMIBIOTEPOM KakK CpEICTBOM YIpaBJiICHUS
uHopmarmelt, pabotate ¢ uHbOpPMaIMEld U3 PaA3IMYHBIX HCTOYHUKOB, B TOM
YHUCJIe B IJI100aTbHBIX KOMITBIOTEPHBIX CETSIX.

B pesynaprare wu3ydyeHus JAaHHOM JUCHUIUIMHBI Yy  OOy4YaroUIuXxcs
dbopmupyroTcs  crenayronme MmpodecCHOHAbHBIE  KOMMIETEHIUH  (3JIEMEHTHI

KOMIIETCHITUH).

Kon u ¢popmyuposka

Jrtanbl GopMUPOBAHUSA KOMNETEHIINH
KOMIIETEHIIUU




I1IK-4 — ctocoOHOCTE Ha

OCHOBHBIC ITOJIOKCHHUA TECOpHUHU HEYCTKHUX

OCHOBE OTUCAHUS 3paer | MHOXeCTB; cdepy NPUMEHEHHs HEUETKOI JIOTUKH
SKOHOMHYECKHX MPOIIECCOB
U SIBJICHUU CTPOUTH
CTaHIApTHBIE OCYILECTBIISATh omepanMd ¢ HEYETKUMH
TEOPETHYECKHE Vaeer | MCPEMCHHBIMH, HEYETKUMHU YUCITAMH;
YKOHOMETPHYECKUE MOJIENH, UCIIOJIB30BATh anmnapar JIMHTBUCTUYECKUX
AHAIM3UPOBATh U IICPCMCHHBIX
COJIEPIKATETBHO HaBBIKAMHU aHAJIW3a PE3yJIbTATOB MOJIEIUPOBAHUS
HHTEPIPETUPOBATH Brajgeer | MeTojaMd  HEYETKOM JIOTHKM M Ha  OCHOBE
HOJIyYEHHBIE PE3YIILTATHI HEUPOHHBIX CHCTEM
[1K-10 — crtoco6HOCTH 0a30BbIe TOJOXEHHUS TEOPHUHM HEHPOHHBIX CETeH;
UCIIONIB30BATh IS PEICHUs: | 3HaeT | pojb HEYETKOW JIOTMKM W HEHPOHHBIX —CeTei
KOMMYHHUKATHBHBIX 337124 pa3paboTKe UHTEIUIEKTYaIbHBIX CHCTEM
COBPCMCHHBIC TCXHUHYCCKNC PUMEHSITh HUHCTPYMEHTAIbHBIC cpencraa
CpeacTea n (IpUKIafHBIE  TPOrpaMMbl) I pa3pabOTKu
MH(OPMAIHOHHBIC Ymeer MOJIeJIE HHTEUICKTYaIbHBIX CHCTEM Ha OCHOBE
TCXHOJIOTHH HEYETKOM JIOTUKH
HAaBBIKAMH ~ HACTPOMKH M HCIOJIB30BaHUs
Brajgeer | IpMKIaaHOrO MPOrPAMMHOIO  OOECHEYEHUS W

00JIa4HbIX PECYPCOB

I[JBI (1)OpMI/IpOBaHI/I$I BBIICYKAa3aHHbIX KOMHeTeHHHﬁ B paMKax AUCHUIIIINHBI

«HeueTkass noruka u HCﬁpOHHBIC CCT» MNPHUMCHAIOTCA CICAYIOIMUC MCETOAbI

aKTUBHOTO/ WMHTEPAKTUBHOTO OOYyYCHUS:

nabopaTopHble pabOThl (aKTUBHBIN

METOJ/), MacTep-Kjiacc, MPOEKTUPOBaHHE (MHAUMBUIYAIbHOE 3aJlaHUE), METOJ

aKTUBHOTO 00yuYeHUs «paboTa B MaJbIX TPYIIIIaxy.

I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH

KYPCA

Pa3nen 1. BBegeHue B HEUETKYIO JIOTUKY U HeHPOHHBIE ceTH (4 4acoB)

llocne uzyuenus

8600H020  pazoeia

npeonoaazaemcs  pazpabomra

npes’enmauud u 06cy9fcdeHue npe3eHmaL;uL7 HA nepeom npaxkmudeckKkom 3aHAMUU.

Hcemounuku cmyOeHmaM NnoJIHOCMbIO I’lp6000ma6‘ﬂ€Hbl.

Tema 1
Tema 2

HCYCTKOCTB.

Iloustue

HCONMPCACICHHOCTHU.

IlonsTue MHOJKCCTBA, OIICpAllMH HAQ MHOKCCTBAMMU.

BepoaTHOCTh, HETOYHOCTS,




Tema 3 CamooOyuaromuecs: cuctembl. HelipoHHble ceTd, THOpPHUAHBIE
cucteMbl. O030p UHCTPYMEHTAIIBHBIX CPEACTB MOJCITUPOBAHUSI.

Pasznen 2. DieMeHTHbI TEOPUH HeYeTKUX MHOKecTB (68uaca)

Paccmampusaromes ocnosuvle nousamusi u onpeoenenusi meopuu Heuyemrux
MHOXHCECME.

Tema 1 HeuyeTkne MHOKeCcTBa — OHsITHE, CBOMCTBA (3 yac).

OyHKIMM  OpUHAAICKHOCTH.  [IpencTraBieHuss HEUYETKUX  MHOMKECTB.
XapaKkTEepUCTUKU U CBOMCTBA HEUETKUX MHOXKECTB.

Tema 2 Onepanuu HaI HEYeTKUMHM MHOKeCTBaM (2 yac).

Tema 3 Tunbl pyHKIUI NPUHALIEKHOCTH HEYETKHMX MHOKECTB U
croco0bI ux nmocrpoenus (3 yaca).

Pa3nen 3. DieMeHTHI HeueTKOM Jioruku (8 yacoB)

Paccmampusaromes uncmpymenmol neuemkotl no2uku, hopmanusyrouue
OnucaHue peaibHbiXx 00bEeKmMo8 8 YCI08UAX HeONpeOereHHOCU.

Tema 1 HeuyeTkne nepeMeHHbIe, JHHTBUCTHYECKHE TiepeMeHHbIe (4
yaca)

dopmanu3zanus JUHTBUCTUYECKUX W HEYETKUX IMepeMeHHBIX. [Ipumephl
JUHTBUCTUYECKUX  MepeMeHHbIX. Heuerkue  BbickaszbiBaHus. [locTtpoenue
JMHTBUCTUYECKUX NTEPEMEHHBIX.

Tema 2 Heuerkue uyuciaa (4 yaca).

CrenuanbHble BUIABI HEUETKHX 4YHCEN. THIbl apudMETHUeCKUX orepaun
HaJl HEYETKUMU YuciamMu. ApudMeTHIECKUE ONepalui HaJl HEYETKUMU YUCIIaMHU.
DOYHKIMY HEYETKUX TTEPEMECHHBIX.

Pasnesn 4. Heuerkue MHO2KeCTBa B cCTeMax ynpasJjeHud (8 yaca)

Tema 1 Heuyerkne orHomeHusi. Heyerkas umnimkanus (4 yaca).

Heuerkas ummunkauus. HedeTkne OTHOUIEHUS W ONEpald HaJ HUMHU.
[ToHsiTME HEYETKON MOJICIIH.

Tema 2 Heuyerkuit koHTpOJLIEp (4 yaca).



HeueTknii BbIBOA. ApXHUTEKTYpa HEUETKOro KOHTposuiepa. HeueTkuil BbIBOA
no Mamuanu. Maes neuérkuit BoiBoa 1o CykeHo. MHCTpyMeHTalIbHBIE CPEICTBA
IIOCTPOEHUS HEYETKNUX MOJIEIIEN.

Pasnen 5. OcHOBBI TeOpHH HEMPOHHBIX ceTel (8 yaca)

Tema 1 MoaeaupoBanue HeMPOHOB MO3ra (2 4ac)

CxeMa HMCKYCCTBEHHOro HeWpoHa. MogenupoBaHue  JeSTENbHOCTH
UCKyCCTBEHHOTO HelipoHa. Dopmyia cpabaTeiBaHHs HEWPOHA.

Tema 2 Heiliponnbie cetn. O0yyeHue HeHPOHHBIX ceTeil (2 yaca).

ApXHUTEKTYpbl HEHPOHHBIX ceTeid. O0ydueHne HEMPOHHBIX ceTel. AIropuT™M
00paTHOro pacrpOCTPAHEHHUS.

Tema 3 I'mOpuanbie cuctemsl (4 yac).

Heuétkue Heliponnsie ceTu. CoBpeMEHHbIE MPUITOKEHUSI THOPHIHBIX

CHCTCM

Il. CTPYKTYPA U COJAEP)KAHUE NIPAKTUYECKOM YACTH
KYPCA
JladopaTropHubie padoThI (36 4., B TOM YHCJI€e ¢ HCIOJIb30BAHHEM
METOJA0B AaKTUBHOI0 00yueHus 18 yacos)

JlaGopaTopnas padoral. UYerkue MHOkecTBa. Oniepanum Hax
YeTKMMH MHOKeCTBAMH — 2 yaca

[ToHsITHE MHOXKECTBA, AITOPUTMBI (POPMHUPOBAHUS MHOXKECTB, OIICPAIH HAY
YUCJIOBBIMA MHOKECTBAMH,

JlaGopaTopnass padora2. Ocsoenme Fuzzy for Excel «namcrpoiikm»
MS Excel (2 yaca), ¢ ucrmonbp30BaHHEM METO/Aa aKTHMBHOTO o0OyueHHs «Mactep-
KJIace».

Cosnanne nepcoransHoro «Help» mist paboter ¢ Fuzzy for Excel, tabmuma
GbyHKIHiA.

JlabopaTopHasi padora 3. 3ajgaHue HeYETKHMX MHOKECTB, ONEpPalMU

HaJl HeYeTKMMH MHOKecTBaMu (4 yaca)



IToHATHST HEUYETKUX MHOXKECTB, CBOMCTBA UM MapaMETphI HEUYETKHUX
MHOYECTB, OI€palluK HaJl HCUETKUMHU MHOKECTBAMH.

JlaGopaTopnasi pabdora4. Heuerkue quciaa " HeYeTKHUe
BbIuHCIeHus1 (4 yaca)

Pe3ynbTaThl HEUETKMX BBIUMCICHUI, aHAIN3 3aKOHOMEPHOCTEN IS
byHKUMA TPUHANIEKHOCTH pe3ysbTaToB. HeoOxoauMo mpoaHalIu3upoBaTh: Kak
U3MCHSETCS. HOCHTENb Pe3yJibTaTa HEYETKONW apu(PMETHUYECKON oreparuu, Kak
U3MEHSIOTCS  Pa3MBITOCTh  TEPEXOJ0B, Kak M3MEHseT QopMa (QYHKIUU
MPUHAJJICKHOCTH pe3yJibTaTa B 3aBUCUMOCTU OT BUJia GYHKIIUN MPUHAIIIC)KHOCTH
OTIEPAHJIOB.

JlaGopaTtopnasi padoraS. @OyHKIUM HeEYeTKHUX IMepPeMeHHbIX (2
qyaca).

N3yuenus mpaBuil pacuyeToOB HEYETKUX 3HAYCHUN (YHKIUU MPU HEUETKUX
3HAUYECHUSX apTyMEHTA.

JlabopaTopHasi padora 6. JIuHrBUCcTHYeCKHE nepeMeHHbIe.
Hcnonb30BaHue JJUHIBUCTHYECKHX MEPEMEHHBIX B PelIeHUH IKOHOMHYECKHUX
U (puHAHCOBBIX 3a71a4 (4 yaca), ¢ UCMOJb30BAHUEM METO/Ia AKTUBHOTO O0yUECHUS
«Macrep-knace».

JlabopaTopnas padora7. OcBoenue 11O «HeueTkmii BbIBOA» (WJIH
FuzzyTech) (2 waca), ¢ ucrojib30BaHHEM METOJIa aKTHBHOTO 00yueHHUs: «Mactep-
KJIace».

JlabopaTopHass pabora8. MoaeanpoBaHue HEYETKOM  CHCTEMbI
yIOpPaBJ€HUSA ¢ TMOMOIIbI0 HMHCTPYMEHTAJIBHBIX CpPeACTB (MPOEKT), C
WCITOJIb30BAaHUEM METO/a aKTUBHOTO O0yuYeHUs «mpoekTupoBanue». Yacts 1 (2
yaca)

JlaGopaTopHass pab6ora9. MojaeanpoBaHue  HeYeTKOH  CHCTEMBbI
YIOPaBJ€HUA ¢ TMOMOIIbI) HMHCTPYMEHTAJIBHBIX CpeacTB (IPOEKT), C
MCIIOJIb30BAaHUEM METOJ]a aKTUBHOTO OOYy4YeHUsl «IpoeKkTupoBaHuey. Yacrb 2 (2

qaca)



Jladbopatopnass padora 10. Co3nanue UHGPOPMALMOHHO-
MaTeMaTH4YeCKOW MoJeJu HeillpoHa. U3yyeHune CBOWMCTB JIMHEHMHOI0 HEHPOHA
(2 yaca)

CtpykTypa HelipoHa, (YHKIIMH BXOJOB CeTH, (DYHKIMH BECOB, (PYHKIIUU
aKTHUBAIIMK; Pe3yJbTaT PEIICHUS 3a/1a4d KilacCu(UKauu.

JlaGopaTtopuas pa6ora 11. Co3nanue ogHOCJIOHHOW HelpoHHOI ceTn/
MHOI'OCJIOMHOM  HEMPOHHOM  ceTH. AHAJIM3  AJrOPUTMOB  O0y4YeHUS
O/IHOCJI0MHOM HelipoHHoii ceTH (10 yaca)

CTpykTypa HEHUPOHHOM CETH; PE3YyJbTAaThl IOATAIHOTO BBIMOJIHEHHUS
anroput™Ma oOyueHusi cetd. C HCIOJIb30BAHMEM METO/Ja aKTUBHOTO OOyYEeHUSs

«paboTa B MJIbIX TPYIINAX).

I1l. YYEBHO-METOIAWYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

HJIaH-l"pa(l)l/lK BBINIOJIHEHUSI CAMOCTOSATEIbHOM paﬁoTLI o AMCIMIIJINHE

Ne Jara/cpoxkn Bun IIpumepHsbie | PopMa KOHTPOJISA
n/n BBINOJTHCHH S CaMOCTOSITEJIbHOM HOPMBI
padoThI BpeMeHHU Ha
BBINOJIHCHHE
1 IlepBas, BTOpas IToaroroska k 2 VYceTHBIT onpoc
HeZenu 1a00paTOPHBIM
pabGotam Ne 1, 2 4
N3yuenne
JIUTEPATypBI
2 Tpetss, uerBepras | [loaroroska k 2 VYcTHBIN onpoc (aHaNN3
HeJenm 1a00paTOPHBIM U 00CyXJIeHHE
paboram Ne 3 BO3MOKHOCTEH
N3yuenne 4 ucnonb3oBanus [1110).
MHCTPYKUUHN AJIs1 4 KonTponbHas padora

nons3oBarend [1T10
Nucramnguusa [10

3 IIgTas, mecras IloaroroBka k 2 JleMoHcTpanus
HeJeIn nabopaTopHo paboTe BBITIOJTHCHHUS 3a7JaHUH,
Ne 4. Vzyuenue pazbop ommodoK.
JTUTEPaTypPHI
N3yuenne 4

WHCTPYKIUN IS
noab3osarens [1T10

4 CenpMmas, BocbMas | Iloaroroska k 2 JeMoHcTpanus
HeJIeJIN naboparopHoii paboTe BBITTOJIHEHMS 3aJIaHHM,
Ne 5. pa3zbop ommboK




Nzyuenue 4
WHCTPYKIUN JJIs KonTpomnpHas pabora
noJp3oBatend I1I1O 2
IloaroroBka k
KOHTPOJIbHOU paboTe
5 Hessitasi, necsitas IloaroroBka x 2 YcTHbIM onpoc.
HeJeTn nabopaTopHoi pabore
Ne 6. 8
N3zyuenune Rstudio 4
HWucrammsauus 110
6 OpuHHagmaras, ITonroroBka k 2 VYcrHbIN onpoc (aHAN3
JIBEHA/IIIaTast naboparopHoii paboTe U 00CYXKICHHE)
HENenn Ne 7. 10
N3zyyenue Rstudio
[ToaroroBka k 2 KoHTtpoinbHas pabota
KOHTPOJILHOHM padoTe
7 Tpunanuaras, IloaroroBka x 4 JeMmoHcTpanus
YeThIpHAIIATAS J1a00paTOPHBIM BBIINIOJIHEHHS 3aJaHHH,
HeJeIn paboram Ne 8, 9. pazbop ommoboK.
Brimonnenue 14
WHIUBUIYAITBHOTO
3alaHUs
8 [Iaraanmaras, [ToaroroBka k 4 VYerHbil onpoc (aHau3
ceMHaaras J1a00paTOPHBIM U 00CYyXIEeHHUE).
HeZenu padoram Ne 10, 11. 14 Koncynpramnus no
Brimonnenue BBIIOJTHEHHIO
WHIUBUIYAITBHOTO WHUIMBUIYATEHOTO
3aJaHus 3aJaHus
9 BOCEMHA/IIIaTast Brinonaenue 5 [IpoBepka u
HeJels WHIUBUIYATBHOTO KOPPEKTUPOBKA
3aJaHus MOSICHUTEILHOM 3amuc-
KW WHIUBUIYATBHOTO
3aaHus
10 IloaroroBka k 45
HK3aMEHY
Hroro 144

PexoMeHIaluu 1Mo CaMOCTOATEILHOM PadoTe CTYAeHTOB

B cooTBeTcTBUU € yUeOHBIM IJIAHOM, IPETyCMOTPEHBI CIETYIOUIUE BUIBI

CaMOCTOATEIbHOI pabOThI CTYIEHTOB:

1. 3y4yeHue peKOMEH0BAaHHON JTUTEPATYPHI, TOATOTOBKA K Ja0OpPaTOPHBIM

pabotam — 14 yacos;

2. UHCTA/UISIIMsT  TPHUKIAAHBIX CBOOOJHBIX MPHKIAAHBIX TIpOrpaMM Ha

WHIMBUIYAIbHOM KOMIIbIOTEpe (BKIIoUas R-studio) — 8 yacos;




3. U3yuenne pyKOBOJICTBa TMOJb30BATENsi M OCBOCHHE  MPUKIATHBIX
nporpamm (fuzzy), ucnonmp3yeMbIx Ha J1a0OpaTOPHBIX 3aHATUAX. WHCTpyKIHMH
M0JIB30BATEJSI MPEOCTABIISIET MpernoAaBaTesb — 16 yaca;

4. YcTaHOBKa M OCBOCHHE MakeToB R-Studio, peamm3yrommx HEUETKUE
BBIYHCIICHUS] U HEUPO-CETEBbIC TEXHOJOTUU — 22 Yaca.

5. BrimonHeHne MHIMBHUAYAIbHOTO 3alaHus MO TeMe  «GhOopMHpOBaHUE
CHCTEMBI HEUETKOTO BhIBOJa». OhopMiIeHHE MOSCHUTEIHLHOM 3aMiCKH - 36 4acoB.

6. [ToaroToBKa OTYETOB IO TEKYIIMM JIa0OpaTOpHBIM paboTaM — 6 yaca.

7. IloaroToBKa K KOHTPOJIbHBIM padoTaM — 6 yaca;

8. [ToaroroBka K 3x3ameHy — 45 gacos

JUisi u3ydeHHsT Kypca HAaCTOSTENBHO PEKOMEHIYETCs MCIOJIb30BaTh
JUTEPATYPY, IPEAJIOKEHHYIO B pa3Jiesie OCHOBHAs JIMTEpaTypa.

TpedoBanus K COaEPKAHUIO U CTPYKTYpPe HHAMBUAYAJIbHOIO 32JaHUS

NHauBHyaIbHOE 3a/IaHUE COCTOMT U3 TPEX PA3IENIOB, 3aKIOYEHUS, CIIUCKA
autepaTypbl. O0BEM KaxJ0T0 U3 pa3lesioB omnpenenseTcs coaep:kanuem. OOmmi
o0bem pabotel He Oonee 10-15 crpanun. JluarpaMMbl OT TPETHEro YPOBHS
JIEKOMITO3UIIMM Pa3MeILaloTCs B IpHIIoKeHUs1X. Pa3aensl kypcoBoil paboThI:

1. Ananu3 W onucaHue o0bekTa (CHCTEMBI) € HEYEeTKHUM
peryJupoBaHueM

1.1. Onucanue oObEKTAa C HEUETKUM peryiupoBaHreM. BriOop 0OBEKTHBIX
nepeMeHHbIX. BEIOOP BXO/I0B/BBIXO/IOB CUCTEMBI,

1.2. ®opmMupoBaHUe TUHIBUCTHUECKUX TIEPEMEHHBIX;

2. MdopmMupoBaHHe NPABUJ HEYETKOI0 BHIBO/A.

2.1. ®dopmupoBanue 0a3bl MPaBUI HEUETKOTO BHIBO/IA;

2.2. Ouenka 0a3bl MPaBWI HA MOJHOTY U HEMPOTUBOPEUUBOCTD.

3. muTanuoHHOe MoOJeJHMpOBaHue PadoOTbl CHCTEMbl HEYETKOIOo
BbIBOJIA C UCNOJIb30BaHue cnenuaanduposantoro IO

3.1. ®opmMupoBaHUE HEUETKUX BXOJAHBIX IEPEMEHHBIX;

3.2. ®opMUpOBaHNE HEYETKUX BBHIXOAHBIX MIEPEMEHHBIX;

3.3. ®opmupoBaHue 0a3bl MPABUIT;



3.4. TectupoBanue CUCTEMBI HEYETKOI0 BBIBOJIA (HeueTkoro
pEryIMpOBaHNUsA);

3.5. OneHka npaBUILHOCTH «OTBETOBY» CHUCTEMBI

3akiroueHue.

IloaroroBka 0T4€TOB MO TEKYIIMM padoTam

OTt4yeTsl MO JAOOpPAaTOPHBIM paboTaM O(GOPMIISIIOTCA MO UTOTaM H3Y4YEHUs
paznena kypca. OdopmiieHrne 0TYETOB MO Ja0OpaTOPHEIM paboTaM MPOBOJUTCS B
COOTBETCTBHUH C HIKE U3JI0KEHHBIMU TPEOOBAHUSIMHU.

Crpykrypa or4yera

1. Ucxomuwle naHHbBIE

2. llenb paboTbl
3. MHcmonp3yemoe npuiokeHue (IpuKIagHas mporpaMmma)

4. Maremaruueckasi MOJIETb
5. AmnanuTudeckoe peueHue (€ciau BO3MOXKHO MPEICTaBUTh)
6. PesympTaT MOaenupoBaHUS

Oruer BoinonHseTCs cTpanuiax dopmara A4 (210x297 mm).

TekcroBeiii Matepuan opopmisiercs B penakrope Word Microsoft Office,
dbopmyIbl (ecnu UX MpeACcTaBIeHHE HEOOX0AMMO) € IIOMOIIBIO peaakTopa hopMyt
Equation. Ta0auiibl UMIIOPTUPYIOTCS B TEKCTOBBIH PeIaKTOP.

Nnmroctpauuu — rpaguku, PUCYHKH, CXEMbI - OQOPMIISIOTCS B yI0OHOM
JUIS. aBTOpa Cpefie.

B Tekcre J0OMyCKarOTCA TOJIBKO OOMIEHPUHSTHIE COKpPALIECHUS WM
COKpaIEeHHUs ¢ pacinu(poBKO.

OcHOBHOI TeKkcT O(OPMIISIIOT C MCHOJb30BaHueM IMpudTa Times New
Roman. Pasmep mpudra 14 pt . 3aronoBku pas3aenoB AoMycKaeTcs o(QopMIIaTh
mpudToM Oosbiero pasmepa (15 pt unu 16 pt) u mpudTom Arial.

TabGnumpl pacnosnararoT auO0 MOCHIE CCHUIKM Ha HMX B TekcTe. Ha3Banue
MOMEIIAeTCs Hal TaOJIUIIe U HaYMHAeTCs cIoBOM « Tabmuiay.

Ilpu oghopmnenuu omuema padbomot He Oonyckaemcs:

v ecmaenamo (popmynvl, OMCKAHUPOSAHHDLE C OPY2UX OOKYMEHM06;



v\ ecmaename mabnuuvl u 2paguxu, OMCKAHUPOBAHHBIE C OpYUX

00KYMEHmog

Otuer MO0 npeaoCTaBJACTCA IIPCIIOAABATCIIIO B IICYATHOM BHIC, 100

BBIKJIQJ[bIBAETCSI HA 00JIAYHBIA PECYPC, CO3/IaHHBINA U JOCTYIIHBII BCEM CTyAEHTaM

TPYIIIBI 10 OOLIEMY COTJIANICHUIO.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne Konrponupyemsle Konpel 1 aTansl popmupoBanus koMmnereHuuit | OneHOYHbBIE CpeACTBa
n/m pa3znensl / TeMBbl =
TeKyIIni MIPOMEXYTOY
JHCIUTLTHHBL KOHTPOJIb Hast
aTTeCcTaIys
1 [IK-4 3HaeT OCHOBHble mnonoxeHus | KoHtponbHas Bompocs! k
TEOPUH  HEYETKUX MHOXecTB; | pabora (ITP-2) 9K3aMeHy 1,
chepy TPUMEHEHHUS HEYCTKOH 2
JIOTHKH
Ymeer ocymecTBiATh omnepaiun | KoHTponbHas Bompocs! k
Paznen 2. DnemeHTHI C HCYCTKUMH MepeMeHHbIMH, | pabora (ITP-2) 9K3aMEeHY
TEOPHUU HEUETKHX HEYETKUMHU YHCIIAMH; 3,4
MHOXXECTB UCIIOJIb30BaTh ammapar
JIMHTBUCTHYECKUX TEPEMEHHBIX
Brnageer HaBelkamMu  aHanuza | KoHTposibHas Bompocs! k
pe3yapTaToB MopenupoBanust | pabora (ITP-2) 9K3aMEeHY
METO/IaMH HEYETKOW JIOTMKH U Ha 5,6
OCHOBE HEHPOHHBIX CHCTEM
[IK-4 3HaeTr OcHOBHble mnosoxeHust | KonrponbHas Bompocs! k
TEOPUH  HEYETKUX MHOXecTB; | pabora (ITP-2) 9K3aMeHY C
chepy TPUMEHEHHUS HEYCTKOMH 7 1o 10
JIOTHKH
Ymeer ocymecTBisATh omnepanun | KoHTponbHas Bompocs! k
Pasien 3. DIeMeHTI C HEYETKUMH mepeMeHHbIMH, | pabora (ITP-2) 9K3aMeHY C
2 " HEYETKHMU YHCJIAMU, 11 mo 13
HEUYETKOMH JOTUKH
HCIIOJIB30BaTh anmapar
JIMH'BUCTHYECKUX TEPEMEHHBIX
Brnageer HaBelkamMu  aHanmza | KoHTposibHas Bompocs! k
pe3yIbTaToB MopenupoBanust | pabora (ITP-2) 9K3aMeHy C
METOJaMU HEYETKON JIOTUKH U Ha 13 mo 15
OCHOBE HEHPOHHBIX CUCTEM
3Haer  6azoBele  mojoxeHusa | KoHTponbHas Bonpocsr k
TEOPHH HEWPOHHBIX ceTeit; ponb | paborta (ITP-2) 9K3aMeHy C
HEYETKOM JIOTMKM M HEMPOHHBIX 16 o 20
cere paspabotke
MHTEJJIEKTYaIbHBIX CHCTEM
YMmeer npuMeHsTh IIpoext IIpoext  —
Paznen 4. Heuerkue WHCTPYMEHTAJIbHBIE CPEJICTBA WHIUBHUIYAIbHOE | MHIMBUAYAJ
3 MHOXecTBa B cucremax | [1K-10 (IpuKJIaJHBIE TIPOTPaMMBI) JUTs 3amanue, IIpoekt | pHOE
yIpaBJIeHUs pa3paboTku Mozeneit (T1P-9) 3aJaHue,
HMHTEJUIEKTYaJIbHbIX CUCTEM Ha IMpoexr (ITP-
OCHOBE HEUETKOH JIOTHKH 9)
Bunaneer HaBbikamu HacTpoiiku U | IIpoekr IIpoext  —
HCIIOJIb30BaHUS IPUKIIATHOTO WHJMBH/yalIbHOEC | MHAWBUIYya
MIPOrpaMMHOT0 00eCHeUeHUsI 1 3ajganue, [IpoexT | pHOE
00JIauHBIX PECYPCOB (TTP-9) 3ajiaHue,




IIpoexr (ITP-
9)

Bnaneer HaBbikamu HacTpoliku 1 | KoHTponbHas Bompocs! k
Paznen 5. OcHoOBBI
N HCTIONB30BaHUs MPUKJIATHOTO pabora (ITP-2) 9K3aMeHy C
4 TEOpUH HEHPOHHBIX [K-10
MIPOrPaMMHOTO 0OecTieueHHs U 21 mo 24

ceTer

00JTaYHBIX PECypCcOB

TuroBbIe KOHTPOJIBHBIE 3a4aHUs1, METOANYECKUE MATEPUAIIBI, OTPEIEIIAIOIINE
IpOLEIypbl OLEHUBAaHWSA 3HAHWM, YMEHUHA W HABBIKOB M (WJM) OIbITa
NEATEIbHOCTH, a TaKXe KPUTEPUM W TIOKa3aTeld, HEOOXOJIUMBIE IJisi OLICHKHU
3HaHWW, YMEHHUH, HaBBIKOB U XapaKTepU3YIOUIHMe dTambl (OPMUPOBAHUSA
KOMIIETEHIIMM B TIPOLIECCE  OCBOCHHUS  OOpa30BaTENbHOW  IPOrPaMMBI,

npeactasiensl B Paznene VIII.

KoHTposbHBIE BONIPOCHI

1. TloHsTHE MHOXECTBA, OTICPAIUHA HAJl MHOKECTBAMHU

2. TlonsTHe HEoNMpeaeIeHHOCTH. BeposSTHOCTh, HETOYHOCTh, HEYETKOCTD.

3. Tlonsitue HeyeTkoro MHokecTBa. OCHOBHBIC XapaKTEPUCTHKU HEUYETKHUX
MHOKECTB
[Tpumeps! HeueTKUX MHOKECTB. DOPMBI 3a/1aHUS HEUETKUX MHOYKECTB.
Meron noctpoeHus PyHKITUN MPUHAIICKHOCTA HEYETKOTO MHOKECTBA.
Omneparuu Hal HEYETKIMH MHOYKECTBAMH.
HeueTkast mepeMenHas (HEYETKHE YUCIA).

JIuHrBUCTHYECKAS TIEPEMEHHAS.

© ©o N o 0 B~

Onepanyu HaJ HEYETKUMH YUCTIAMMU.

10. HeuyeTkne BBICKa3bIBaHUSL.

11. HeueTkne OTHOIIECHUS.

12. TIpumepsl HEUETKUX OTHOIIICHUM.

13. IIpoekuuy HEYETKUX OTHOIIICHUIA.

14. KoMo3uus HeYeTKUX OTHOILIEHUH.

15. IIpumepsl TpUMEHEHUSI KOMIO3UIIMK HEUETKUX OTHOILICHUH.
16. HeueTkas uMminkanus.

17. AAropuT™MBI HEYETKOTO BBIBOJA.




18. Heuetku monemnu.

19. HedeTkue Mozienu B CUCTEMaX yIpaBJICHUS.

20. MonenupoBaHie Ha OCHOBE HKCIIEPTHBIX 3HAHUM O CUCTEME.
21. MonenupoBaHue HEUPOHHBIX CTPYKTYP.

22. UckyccTBEHHbIE HEHPOHHBIE CETH.

23. Anroput™ oOy4YeHHUs OJHOCITIOMHOW HEMPOHHON CETH.

24. Tlonatre TUOPHUIHBIX CUCTEM.

V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

OcHoBHas auTEepaTypa
(neuammnvie u snexmporHbie uz0aHUs)

1. Ilerar, A. Heuerkoe monenupoBanue u ynpasieHue / A. Ilerar; mep. c
anri. — M.: BUHOM. JlaGoparopus 3nanui, 2011. — 798 c.

2. SxwseBa I'.D. HeyeTkne MHOXECTBAa U HEHPOHHBIE CETH [DIEKTPOHHBIN
pecypc] : yuebHoe nocooue / I'.0. AxbsieBa. — DJIEKTPOH. TEKCTOBBIC JaHHBIE. —
MockBa, CaparoB: WurtepHeT-YHuBepcuter WHpopMannoHHsix TexHonorui
(MHTYUT), By3oBckoe obpazoBanue, 2017. — 320 ¢. — 978-5-4487-0079-8. —
Pexum moctyna: http://www.iprbookshop.ru/67390.html

3. T'opbauenko, B. Y. UnTemnekTyanbHble CUCTEMBbI: HEYETKHE CUCTEMBI U
ceT : yueOHoe mocobue st By3oB / B. U. T'opbauenko, b. C. Axmeros, O. IO.
KysnenoBa. — 2-e u3., ucrp. u aorn. — M. : U3natensctBo FOpaiit, 2018. — 105
c. — (Cepus : VYausepcurersl Poccum). — ISBN 978-5-534-08359-0.
https://biblio-online.ru/book/intellektualnye-sistemy-nechetkie-sistemy-i-seti-
424887

4. Kpurep A.b. MoaenupoBanue 3KOHOMHYECKHUX PUCKOB Ha KOMIBIOTEpE /

MoHorpadus, Bnagusoctok: U3n-so JIBI'Y, 2009. - 217 c.

JonmoaHuTeIbHAA JIUTEPATypPA

(neuammwvie u snexmponnvie uz0anus)


http://www.iprbookshop.ru/67390.html
https://biblio-online.ru/book/intellektualnye-sistemy-nechetkie-sistemy-i-seti-424887
https://biblio-online.ru/book/intellektualnye-sistemy-nechetkie-sistemy-i-seti-424887

Pa3nenni 1,2, 3, 4
1. Spymxuna H.I'. OCHOBBI TE€OpUM HEUETKUX U THOPUIHBIX CHCTEM.

YueOnoe nocobue / H.I'. SApymkuna , - M: @unancsl u cratuctuka, 2004. — 320 c.

2. Mammesckuii C.B. Heuerkne mHoxxectBa. YueOHoe mocodoue / C.B.
Manuesckuii C.B. M3a-Bo KanuHUHIpaaCKOro rocy1apCTBEHHOIO YHUBEPCUTETA,
2004 r./ noctymro n3 URL: http://www.pdffactory.com

3. Kpurep, A.b. HNudopmanmoHHble TEXHOJOTUU B MOJICIMPOBAHUU
PUCKOBBIX CHUTyalluii B 3KOHOMHUKE: KoMIbIOTEpHOE Y4YeOHO-TIPAKTUUECKOE
nocobue / A.b. Kpurep — Bnagusoctok: TUJJOT (Dnekrponnoe nznanue) - 2006.
— 8.7 M6, 150 c.

Paszpnen 1

4. IyopoB, A.M. MojaenupoBaHue PUCKOBBIX CHUTYyallud B DKOHOMHUKE U

ousHece: Yueb. nmocooue / A.M. Jlyopos, b.A. Jlaroma, E.}FO. Xpycranes; no.

Pen. B.A. Jlaromm. — M.: ®uHaHchl B ctatucTuka, 2000. — 176 c.

Ilepeyenb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET»
1. DnexktponHass  OubnmoTeka W 0Oa3pl  jgaHHBIX  J[BOY

http://dvfu.ru/web/library/elib

2. DnekTpoHHO-OnMOIMoTeuyHas cucteMa «Jlanpy http://e.lanbook.com

3. DneKkTpoHHO-OMOMMOTEeUHAS cucrema bubnuoTex.

http://www.bibliotech.ru

4. DACKTPOHHBIA Kartajor HaydyHoW Oubamoreku JIBOY  http://ini-
fb.dvqgu.ru:8000/cqi-bin/gw/chameleon

5. Hayunas oubmmoteka KubepJlenunka: http://cyberleninka.ru/

Ilepeyenb nHGPOPMALUMOHHBIX TEXHOJIOT UM
U IPOTPaMMHOT0 00ecrevYeHust
KomrmbrorepHasi TeXHUKA; JOCTYN B JIOKAJIBHYIO CETh YHHUBEPCHUTETA; JOCTYI

kK ¢aiinoBomy cepBepy; moctyn k cucreme Blackboard learn;  moctym k
IEPEYHCACHHOMY HIKE MPUKIATHOMY IPOrPaMMHOMY OOECIIEUYCHHIO Ha KaKIOH

paboueit CTaHITK; JOCTY B TI100abHYI0 ceTh HTEPHET K yKa3aHHBIM PECYpPCaM.


http://dvfu.ru/web/library/elib
http://e.lanbook.com/
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://cyberleninka.ru/

Ilepeyens MpOrpaMMHOIO O0ecTiedeHHUs!

1. munensuonnas Bepcus I1T10 «fuzzyTech» mmu TITTO Toro ke kiacca,
peanusyoliee CTPyKTYPHYIO METOAOJIOTHIO aHalln3a U poektupoanus AUC;

2. mauensnonHas Bepeus [T10 «MathLaby.

3. cBobOoaunoe ITITO R-studio

VI.METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JTNCHUIIJIMHBI

Peanuzauus nmucummuivael  «Hederkass Jormka W HEHPOHHBIE CETH»
peaycMaTpuBaeT CIEAYIONINE BUAbI Y4eOHOU paOOThI: JEKIUHU, JTaObOpaTopHbIC
paboThl, CaMOCTOATENbHYI0 pabOTy CTYACHTOB, TEKYIIMH KOHTPOJIb U
MPOMEKYTOUYHYIO ATTECTALIUIO.

OcBoenune kypca AuCHUIUIMHBI «HedeTkass JIOTMKa WU HEUPOHHBIC CETUY
MPEINOoaaraeT pPEUTUHIOBYKD  CHCTEMY  OLICHKM 3HAHUM  CTYJICHTOB W
MpeAycMaTPUBAeT CO CTOPOHBI MpEnoAaBarelii TEKyUIMd KOHTPOJb 3a
MOATOTOBKOM M  BBINOJIHEHHMEM BCEX BHUAOB paboT ¢  00sA3aTENbHBIM
MPEIOCTaBICHUEM OTYeTa O PaboTe, BHIMOTHEHUEM BCEX BHJIOB CAMOCTOSTEIILHOMN
paboTHI.

[IpomexyTouHol arrectauuerd Mo aucuuiuimHe «Hewerkas noruka u
HEUPOHHBIE CET» SIBJIAETCS DK3aMEH.

B tedenue yueOHOro cemectpa o0y4arommumMcst HyKHO:

e U3y4UTh TeOpeTnueckuii marepuan (10 Oamnos);

e YCIICIITHO BBITIOJTHUTH ayJUTOPHBIE U KOHTPOJIbHBIC 3a1anus (60 6amioB);

¢ CBOEBPEMEHHO M YCIIELIHO BBIMNOJHUTH CaMOCTOsITENbHBIE paboThl (30
OaJsoB).

CTyaeHT cuuTaeTcsi aTTeCTOBAHHBIM MO aucuuiuinHe «Hederkas joruka u
HEUPOHHBIE CETW» MPU YCIOBHUM BBITIOJIHEHUS BCEX BHUJIOB TEKYIIErO KOHTPOJS U
CaMOCTOATEILHOM pabOThI, MPETyCMOTPEHHBIX Y4€OHON TTPOTPaMMON.

Kputepun ouenku no auciurimbe «HeueTkas joruka u HEMPOHHBIE CETHY
JUIsL aTTeCTallik Ha dK3aMeHe ciexymue: 86-100 OammoB — «oTnuyHO», 76-85

0aIoB — «xopouio», 61-75 6anoB — «yA0BIETBOPUTENBHOY, 60 1 MeHee 6aioB —



«HEYIOBJIIETBOPUTEITHHOY.
[lepecuer OaIOB MO TEKYIIEMY KOHTPOJIIO U CaMOCTOSITENIbHOW padoTe

MPOU3BOAUTCS MO hopmyIe:

[ 0.k
Pim) = Z ore “w|
i=1

i

roe: W= 2. kT nns Texymero pedTuHra;

W= YT k' 0 UTOTOBOTO PEUTHHTa;

P(n) — pelTHHT CTy/IeHTa;

M — o0111ee KOJMIEeCTBO KOHTPOJIBHBIX MEPOTPUATUM;

N — KOJIMYECTBO MPOBEAECHHBIX KOHTPOJIBHBIX MEPOIPUSITHIA;

0; — 6ayu1, MONyYEeHHBIH CTYICHTOM Ha i1-OM KOHTPOJIBHOM MEPOIPHSITHH;

0¥ — MaKCHMaJIbHO BO3MOXHBIA Oail CTyAEHTA IO I-My KOHTPOJIBHOMY
MEPOIPUSITHIO;

k; — BecoBoit KO PHUIMEHT i-TO KOHTPOIHLHOTO MEPOIIPHUSITHSL;

kT — BecoBoif KO3()(MHUIHUEHT i-Tr0 KOHTPOJIBHOIO MEPONPHATHSA, €CIH OHO

ABJIACTCS OCHOBHBIM, NN 0, €CJIM OHO ABJBICTCA JOINOJIHUTCIBHBIM.

JucunuinHa «Hederkas JIorMka W HEMPOHHBIE CETH» H3y4daeTcsl B
COOTBETCTBHM CO CTPYKTYpOH M cojaepkaHueMm Kypca. llocnemoBartenbHOCTh
M3y4YEeHUs MOJYJEW M TEeM IIPUBEIACHA B COOTBETCTBYHOIIMX pasnenax PII/I.
JlaHHy10 TIOCIIeI0BATENBHOCTh HEOOXOAMMO CTPOTO BBIIEPKUBATh.

B pamkax u3ydeHMs Kypca pelIaroTcs CIEAYIOIIHE 3aJadd MOArOTOBKH
o0y4aemMoro K mpohecCuoHaIbLHOM NeITeTbHOCTH:

— H3Yy4YCHUE TEOPETHUYECKUMX OCHOB IUCUUIUIMHBI, €€ CBSI3H C JNPYTMMU
HaIlpaBJICHUSMU U OTPACISIMU 3HAHUI;

— H3Y4YCHHC MCTOAOB U CTAHAAPTOB MOIACIIUPOBAHUS,



— (¢opMUpOBaHHE HABBIKOB pabOThl € TMPUKIAAHBIM [POTrPAMMHBIM
o0ecrieueHrneM,  aBTOMATU3UPYIOIIMM  pa3pabOTKy  Mojenedl u  /uid
BBIYUCIIUTEIBHBIE TPOLIEAYPHI;

— pa3BUTHE YMEHUN CBS3aHHBIX C UCIOJIb30BAaHUEM YyUEOHBIX MAaTE€pPUAJIOB
1 “H(GOPMAIIMOHHBIX PECYPCOB.

st hopMHUpoBaHUS HEOOXOIUMBIX TEOPETHUECKUX 3HAHWUN HACTOSTEIHHO
PEKOMEHIYETCSI UCIIOJI30BATh JTUTEPATYPY, NPEITI0KEHHYIO B pa3esiec «OCHOBHAs
mutepatypa» PIIJI.

JUis yCHEIIHOIO OCBOEHHS JUCUUIUIMHBI HEOOXOJMMO BBINOJHEHHUE
CHEAYIOIINX YCIOBHIA:

— HW3YyYEHHE JEKIMOHHOTO MaTepuana;

— HCHOJIb30BAHMS JIJI1 CAMOIIOATOTOBKHU U BBIIIOJHEHUS] CAMOCTOATEIIbHBIX
3aJJaHUI pEKOMEH/I0BaHHBIX YUYEOHBIX TOCOOUI 1 HCTOUHUKOB;

— 0e3ycloBHOE 3HaHUE MPOPECCHOHANBHBIX CTAaHAAPTOB (CTaHIAPTOB
TEPMUHOB, CTAHIAPTOB MOJIETMPOBAHMS, CTAHAAPTOB IPOEKTUPOBAHUS U T.1.);

— TEOpPETHYECKOM IMOArOTOBKE K Hayally BBINOJHEHUS J1a00paTOPHBIX
paborT;

— 1npu ucnosub3oBaHuu [II[IO CTyaeHT HOMKEH HU3YyYUTh HWHCTPYKIHUIO
MI0JIB30BATEIIS.

[IpakTyeckue 3aqanus pa3AaeieHbl HA MOIyIH. B paMkax momynst pemaercs
eauHas MpoOJEMHO OPUEHTUPOBAHHAs 3ajada. VMcXogHbIMM JaHHBIMHU IS
MOJICIUPOBAHUSL  SIBISIIOTCS  ydeOHble 3amaun. OJHAKO yKa3aHHBIC 3a/layu
MOCTPOEHBI Ha PEANbHBIX JAHHBIX, MOJTYYEHHBIX M3 OTKPBITHIX MCTOYHUKOB. [Ipu
TOM ONHUCaHue OWU3HEC-TPOIECCOB, MOANPOILEeccOB, GYHKIUNA U  Oleparui
HECKOJIbKO YTIPOIIECHBI.

IopsioK BbINOJTHEHUS] MPAKTUYECKOT0 3aJaHUS

— Tema paboThl OIpeaessieTcs] TEMON U3y4aeMoro paszesia JUCIHUILTUHEI (B
cootBeTcTBHU ¢ PII/]);

— YTOYHSAIOTCS MCXOJAHbIE AAHHBIC MJII MOJAEIHUPOBAHUS, 32 CTYIAECHTOM

(MaJioif rpymmoil) 3aKperisieTCs BApUAHT 3aaHuS;



— HWCXOJIHBIE JTAHHBIE M3YYAIOTCs, aHATU3UPYIOTCS, 3aJjaHue 00CYKIaeTCs
COBMECTHO C MPENOJaBaTENIEM;

— B COOTBETCTBUU C BBHIOPAHHOW TEXHOJIOTHMEH MOJEIUPOBAHUSI CTPOUTCS
Mojenb OusHec-miporiecca, (pynkuun win WT unHdpactypykrypsl. I'nmyOuna
JeTaIM3aliy MOJICTH ONPEeIsIeTCs YCIOBUEM 3aaHMUS,

— OIEHHUBAIOTCS  KOHTPOJIMpYEeMble  IOKa3aTeldu  Ou3Hec-mpoiiecca
(pyHKIMHK, cHUCTEMBbI, TPUHATUS peHIeHUus U T.J.). MeToJ, MOJENb OLIEHKH
OTIpEIETSETCS 3aJaHUEM.

— COCTaBJISIETCS TOSICHUTEIbHAS 3alKCKa, OTpakarolash BBIMOJHEHHBIC
3aJlayyl ¥ MOJyYEHHBIE Pe3yJIbTaThl;

— TIOJYYEHHBIH pe3yiabTaT JEMOHCTPUPYETCS MPEIOIaBaTelo.

O0beM, MOPSAOK M COAEpPKAHUE CAaMOCTOSATENIbHOM paldOThl CTyJIEHTa
onpenensitorcs Pazmgenom 11 PITJI. CamocrosarensHas paboTa cTyAeHTa SIBISETCS
00s13aTEIBHBIM YCIIOBHEM OCBOCHUS TUCIUTIINHBI U (POPMUPOBAHUSI HEOOXOTUMBIX
KOMITCTCHIU.

Ha camocrosarensHyio pabOTy BBIHOCATCS: TMOATOTOBKA K TEKYIIUM
7a00paTOPHBIM / IPAKTUYECKUM 3aHSATHUSAM; TTOATOTOBKA K JTUCKYCCHSIM / KPYTJIBIM
CTOJIaM; TIOJIFOTOBKA TMPE3CHTAlMM, JOKJIAI0B; WHAWBUAYaJIbHBIC 3aJaHUS
(mpoexTel). OdopmIIeHHE OTYETOB M TMOSCHUTEIBHBIX 3allMCOK TaK Ke

BBIIIOJIHACTCA CTYACHTOM CaMOCTOATCIIBHO, B COOTBCTCTBHUH C TpC6OBaHI/I$IMI/I

Pazagenowm 111 PITJI.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJIMHBI

1. mynpTUMenuiiHOE 00OpYJOBaHME: MPOEKTOP U /UIM JOKyMEHTalbHas
Kamepa;

2. KOMITBIOTEpHAsi TeXHWKa — paboume cTaHimu c ycraHoBiaeHHoW OC
Windows ne amxe Windows 7.0

B uywranbHbix 3anmax Hayunoit Oubnuorexku JIB®Y mnpegycMmorpeHsl

pa60‘-II/I€ MECTa A HIOI[GI;'I C OI'PaHUYCHHBIMH BO3MOXHOCTAMU 300POBbA,



OCHAIIeHbl AUCIUIESIMU U TpuHTepamu bpaiinsg; o0opyaoBaHHBIE MOPTATUBHBIMU
YCTPOMCTBAMM JUIsl YTEHHsI IUIOCKOIIEYATHBIX TEKCTOB, CKAHUPYIOIIMMHU H
YUTAOIMMH MAallMHAMHU, BHJEOYBEJICUUTEIEM C BO3MOXHOCTBI PETYISILUU
IBETOBBIX  CIEKTPOB;  YBEIMYUBAIOIIMMH  DJJEKTPOHHBIMH  JIyIaMH U
YJIBTPa3ByKOBBIMU MapKUPOBIIUKAMU.

B nensx obecrieuenust criennaibHbIX YCIOBUN 00yUeHUs: MHBAIMIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbi JIBDY Bce 3manus o00pyaoBaHBI
naHaycam, JU(QTaMM, TOJbEMHHMKaMH, CHEIUAIN3UPOBAHHBIMU  MECTaMH,
OCHAILICHHBIMU  TyaJIE€THBIMA KOMHAaTamMH, TaOJWYkaMu  HUH(OPMAIMOHHO-

HaBHFaHHOHHOﬁ CHCTCMBEI.

Vill. ®OHAbI OHEHOYHBIX CPE/ICTB

Hacoopr
(poH/1a OLICHOYHBIX CPEACTB
no qucuniuinHe «Heverkasi JIormka U HelipOHHbIE CETH

Koa u (popmyinpoBka ATanbl pOPMUPOBAHMS KOMIIETEH U
KOMIIETEHIHH
[TK-4 — criocoGHOCTD aer | CCHOBHBIC TONOXKEHWS TEOPHH HEUCTKHX MHOXKCCTB;
Ha OCHOBE OITMCAHUS chepy IpUMEHEHHS HEYETKON JIOTUKH
OKOHOMHHCCKIX OCYIIECTBJIATh ONEPALUH C HEUETKUMH TIEPEMEHHBIMH,
IIPOIECCOB M ABJICHUN | Yyeer HEYETKUMH YHMCITaAMM; UCIIOIb30BaTh arnapar
CTPOUTD CTAHAAPTHBIC JIMHTBUCTHUYECKUX TMEPEMEHHBIX
TEOPETHYECKHE U
HaBBIKAMM aHAJIN3a PE3YJILTaTOB MOJIETMPOBAHUS
HKOHOMETPUYECKUE o N
METO/IaMHU HEYETKOM JIOTMKU U Ha OCHOBE HEMPOHHBIX
MOJIEIIH,
CHCTEM
aHAIM3UPOBATh
COJIEPKATEIIBHO Braneer
HHTEPIPETUPOBATH
HOJTyIEHHBIE
pe3yJIbTaThl
ITK-10 — cmocoGHOCTH 0a30BbIe TMOJIOKEHUS TEOPUM HEUPOHHBIX CETeH; POib
HACTIOIB30BaTh IS 3HaeT | HEYETKOW JIOTUKM W HEHPOHHBIX CETe  pa3paboTKe
pelieHus UHTEIUIEKTYaJIbHBIX CHCTEM
KOMMYHHKaTHBHbIX HIPUMEHSTh UHCTPYMEHTAIbHBIC CPEICTBA (IPUKIIAIHBIC
3a1a4 COBpEMCHHBIC Vateer POrpaMMBbI) TUIS paspaboTKu Mozenen
TCXHIIECKNE CPE/ICTRA UHTEJUIEKTYaIbHBIX CHCTEM HAa OCHOBE HEUYETKOM
1 HHPOPMAIMOHHBIE f——
TEXHOJIOTHU

HaBbIKaMH HaCTpOﬁKH U HUCIOJIb30BAHUA NPHUKIIAAHOTO

Bnaneer
MIPOTrPaMMHOTO 00€CTIEUeHUS U 00JIAYHBIX PECYPCOB




KoHTpoJb 1ocTHKeHNH 1eseil Kypca

Ne Konrponupyemsle Konpl 1 aTans! popmupoBanus komnereHuuii | OneHOYHBIE CpeACTBA
n/n pasziensl / TeMbl Texymmi S ———
JICTTHILTHHBL KOHTPOJIb Hast
aTTeCTaIys
1 [IK-4 3HaeT OCHOBHBIE moJNoxeHHus | KoHTponpHas Bomnpocsr k
TEOPUM  HEUYCTKUX  MHOXKecTB; | pabora (ITP-2) 9K3aMeny 1,
chepy TpPUMEHEHHUS HEYCTKOH 2
JIOTHKH
VYmMmeer ocyuecTBiaATh onepauuu | KonrponabHas Bompocs! k
Pazmen 2. DnmemMeHTHI C HCYCTKUMH TIepeMeHHBIMH, | pabora (ITP-2) SK3aMeHY
TEOPHUU HEUETKHX HEYETKUMHU YHCIIAMH; 3,4
MHOXKECTB UCIIONIb30BATh anmapar
JIMHTBUCTHYECKUX TEPEMEHHBIX
Bnaneer HaBbikamm  aHanmza | KoHTponbHas Bomnpocs! k
pe3yNbTaToB MozenupoBanust | pabora (ITP-2) 9K3aMEHY
METO/IaMH HEYETKOW JIOTMKH U Ha 5,6
OCHOBE HEHPOHHBIX CHUCTEM
[1K-4 3HaeT OCHOBHbIC moJjoxeHHusd | KoHTponbHas Bompocs! k
TEOPUH  HEYETKUX MHOXecTB; | pabora (I1P-2) 9K3aMEHY C
chepy TPUMEHEHHUS HEUYCTKOMH 7 1o 10
JIOTHKH
Ymeer ocymecTBiATh omnepaiun | KoHTponbHas Bompocs! k
Paszen 3. DIeMeHTI C HEYETKUMH mepeMeHHbIMH, | pabora (ITP-2) 9K3aMeHY C
2 . HEYCTKHMU YHCJIAMU, 11 mo 13
HEYETKOH JIOTUKH
HCTIONIb30BaTh anmapar
JIMHTBUCTHYECKUX TEPEMEHHBIX
Bnaneer HaBbikamMm  aHanmza | KoHTpombHas Bompocs! k
pe3yapTaToB MopenupoBanust | pabora (ITP-2) 9K3aMeHy C
METOJJaMH HEUETKOM JOTMKH U Ha 13 mo 15
OCHOBE HEHPOHHBIX CHUCTEM
3Haer  6azoBele  moJoxeHusa | KoHTponbHas Bomnpocsr k
TEOpHH HEWPOHHBIX ceTeit; ponb | paborta (ITP-2) 9K3aMeHy C
HEYETKON JIOTUKU U HEHWPOHHBIX 16 o 20
cereit pa3paboTke
MHTEJJIEKTYaIbHBIX CHCTEM
YMeer npuMeHsITh IIpoext — | [Ipoekr  —
MHCTPYMEHTAIbHBIE CPEJCTBA WHIUBHUIYaIbHOE | MHIMBUAYAI
Paznen 4. Heuerkue (IpuKIIagHBIE TPOTPAMMBI) JUTs 3aganue, [IpoexT | pHOE
3 MHOXecTBa B cucteMax | [1K-10 pa3paboTku Mozeneit (ITP-9) 3aJlaHHE,
yIpaBIeHUS MHTEJJIEKTYa bHBIX CHCTEM Ha IMpoexr (ITP-
OCHOBE HEYETKOH JIOTHKH 9)
Buaneer naBbikamu HacTpoiiku U | Ilpoekr — | IIpoekr  —
HCTIONIb30BAHMS IPUKIIATHOTO WHIUBHUYaIbHOE | MHIMBUAYAI
HIPOTPaMMHOTO 00OecTiedeHus U 3amanue, IIpoekt | pHOE
00J1auHBIX PECYPCOB (TTP-9) 3ajiaHue,
Ipoexr (ITP-
9)
Buageer HaBbikaMu HacTpoiiku U | KoHTposbHas Bompocs! k
Paznen 5. OcHOBBI
N HCIIOJIb30BaHUS MTPUKIIATHOTO pa6ora (ITP-2) 9K3aMeHy C
4 TEOpUH HEHPOHHBIX IK-10
cereit MIPOrPaMMHOTO 0OecrieueHus U 21 mo 24
00JIauHBIX PECYPCOB
IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI
Kon n Irtanbl GOPMUPOBAHUS KOMIETEHIIUH Kpurepun Iloka3zarenu
¢opmynuposka
KOMIeTeHIInN
[1K-4 — ciocoOHOCTB 3HaeT OCHOBHBIE TIOJIOKEHHsI | 3HAHUE OCHOBHBIX croco0eH:




Ha OCHOBE OIMCaHUs (moporosbIii TEOopUH HEUeTKUX | MOHATUIl TeopHH e OOBSACHHUTH
HKOHOMHYECKUX YPOBEHb) MHOYKECTB; chepy | HEUETKHX MOHSTHE
MPOLIECCOB U NPUMEHEHNSI  HEYETKOM | MHOXKECTB «HEYETKOE
SBICHUI CTPOUTh JIOTHKH MHOKECTBOY;
CTaHJApTHBIE ¢ (popmanmzoBaTh
TEOPETHYECKHE U ONHCaHHe
SKOHOMETPUYECKUE HEYETKOTO
MoOJIeNy, MHOXECTBA.
aHaJIN3NPOBATE 1 OCYLIECTBJIAATh ONEpallMd | YMEHUE BBINIOJIHATH | YMEET:
COACPKATEIBLHO C HEYCTKUMHU oneparuu ¢ ® pean3oBaTh
HHTCPIPETHPOBATh [IEPEMEHHBIMY, HEYETKUMU 6a3oBLIE
MOJTy4CHHbIC HEYETKUMHU YUCIIaMU, IIEPEMEHHBIMH, onepanuu c
PE3yIbTAThL WCII0JIb30BATh anmnapar HEYETKUMU HEUYETKUMU
YMEET | numremcTHueckux qycIaMu MHOX€ECTBaMU;
(HPOHB“HYTLI“) TIIEPEMEHHBIX ® BBIIIOJIHIATH
apudMeTHIeCcKIe
onepanuu c
HEYETKUMU
4YUCIAMHU
HaBBIKAMU aHAJIN32 BIIAaJICHHUE BIIAJICET HABBIKAMU:
Pe3yJIbTaTOB HaBbIKaMU: ® CO3JIaHUus u
MOJCIMPOBaHUA ® MPUMCHCHUS HUCIIOJIb30BaHUS
BJajieeT METOJIAMH HEYETKOM HEYETKUX cHCTEM
(BBICOKHIA) JIOTHKH U Ha OCHOBE CHCTeM; HEYeTKOTo
HEHPOHHBIX CHCTEM ® MPUMEHCHHUS JIOTHYECKOT0
HEHWpPOCETEBBIX BBIBOJIA;
METOJIOB.
IIK-10 — 0a3oBEIC TIOJIOXKCHUS | 3HAHWE MPaBUIT croco0eH:
CIIOCOOHOCTH TEOpUH HEWPOHHBIX | (hOPMATBHOTO ® I3IIOXKUTH
UCTIONB30BaTh I ceTel; poJab HEYETKOM | OMUCAHHUSA ¢dopmansHOE
peleHus JOTMKM ¥ HEHPOHHBIX | HEUETKUX OTIMCaHue
KOMMYHHUKAaTHBHBIX 3Haer ceTei pa3paboTke | MEepEeMEHHBIX, HEYETKOU
3a/1a4 COBPEMEHHBIE (moporoBwIii MHTEJUIEKTyaIbHbIX JIUHTBUCTUYECKUX MepEeMEHHO1A,
TEeXHUYECKHe YPOBEHb) CHCTEM MIEPEMECHHBIX, JIMHTBHCTHYECKO
CpencTBa U HEYeTKUX YHCel i mIepeMeHHOH;
MHPOPMALMOHHBIE ® OOBSACHUTH  UTO
TEXHOJIOTHH eCThb  HEUYeTKOe
YHCIIO.
MIPUMEHSTh YMEHHE:! yMeeT:
HHCTPYMEHTAJIbHEIE o (popmanm3oBaTh ¢ popmanmzoBaTh
cpeactBa  (TIpHUKIaIHbBIC OIUCaHKe KOMIIOHEHTEI
MPOTPaMMBbI) Juis 00BEKTOB JIMHTBUCTHYECKO
pa3paboTku MoJenen JMHTBUCTHICCKH I IepeMEHHON;
HHTEIUIEKTyaIbHbIX MU ® HACTPOUTH
yMeer CHCTEM Ha OCHOBE HepeMEHHBIMHU; apameTpsl
(MPOABMHYTHIA) | HEYETKOU JIOTUKH ® IPUMEHSATH TIPUAJIOKEHMUS,
UHCTPYMEHTAIbH JUIs MOJIeNH
BI€ CpEeICTBa IS CHCTEMBI
pa3paboTku HEYETKOTO
MoJieNen BBIBOJIA.
HEYETKOro
BBIBOJIA
HaBbIKAMU HACTPOMKU U | BIIAJCHUE BIIa/ICCT HABbIKAMU:
UCTIONBb30BaHUs HaBBIKAMU e HACTPOMKH
MPUKIIAJHOTO ONUCAHUSA MOJEIU HEYETKOU
BaazeeT HIPOrpaMMHOTO HEYeTKOW Win CHUCTEMBI;
(BbICOKHIH) oOecrieyeHHs U OOJIAYHBIX | THOPUIHOM e (IEPBUYHBIMH)
pPeCypCcoB CUCTEMBI. HaCTpOf/'IKI/I

HEUPOHHOM ceTn

OueHoYHbIE CpeCTBA sl NPOBEPKU CPOPMHUPOBAHHOCTH KOMIIETEHIIUI




Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

3ananue

I1K-4 — cr1ocoOHOCTh Ha OCHOBE
OTMCAHUS YKOHOMHYECKUX MPOIIECCOB
U SIBJICHHH CTPOUTH CTaHIAPTHHIC
TEOPETUIECKHE U YKOHOMETPHUECKUE
MO/JICJIH, aHAJTM3UPOBATh U
COJIEPKATEIIPHO UHTEPIIPETUPOBATH
MOJTyYEHHBIC PE3YJIbTaThI

BapuaHT 1.  DopmanuzyiTe HEYETKOE YUCIIO «OT 4
1o 8, HauboJiee BEpOSITHO 4» U HEUETKOE YUCIIO «OT
1 o 2, nau6osee BeposTHO 1,5». Beruture na
yucia. Crocod — MUHUMAaKCHBIH.

BapuaHt 2.  dopmanuzyiite He4eTKOE YUCIIO0 «OT 4
10 8, HanboJiee BEPOSATHO 4» U HEYETKOE YHCIIO «OT
1 no 4, HauGonee BeposTHO 2». Paznenure nBa
grcna. Crnocod — CerMEeHTHBIM.

ITK-10 — crmocoOHOCTE HCIIOIL30BaTh
JUTSL PEIICHUST KOMMYHHKATHBHBIX
3aJ1a4 COBPEMEHHBIC TCXHUYECCKHE
cpeacTBa M HHGOPMAIOHHBIE
TEXHOJOTMH

CocraBbTe MpaBuila HEYETKOTO BbIBOAA 10 Mamaamu
JUIS OLICHKH BBITYCKHOM KBAJIM(UKAITMOHHOW pabOTHI.
OrneHnBaeMble apaMeTpbl: «KaueCTBO MOSACHUTEIbHON
3alUCKW»,  «OTBETHI HA  BONPOCHI».  3amaiTe
HE00X0/IMMbIE€ TEPMMHOXKECTBA.

KpHTepI/II/I OLCHUBAaHUS IPHA IIPOBECACHUN HTOTOBOM arrecranmmmu

(3x3aMeH)

DK3aMEeHallMOHHOE 3aJlaHnue (Ouier),

4acTeu:

TCOPCTUUCCKUX BOIIPOCOB

KakK IIpaBUJIO, COCTOHUT M3 ABYX

N  TPAKTHYICCKOro 3aJdaHMus. OtBeTr Ha

TCOPCTUYUICCKUC BOIIPOCHI IIPCAOCTABILACTCA B IIMCBMCHHOM BHJC. HpaKTI/I‘-ICCKOG

3ajaHue

IMMOKCIIAaHUIO CTYACHTA MOJKCT BLIIIOJIHATHCS

¢ nomomibio IIITO.

OCHOBHBIM YCIOBHUCM ABJEICTCA BBIIIOJHCHHC aUarpaMm B COOTBCTCTBHH C

TpeOyeMbIM CTaHAAPTOM.

BecoBbie ko3¢ duinientsl B utorooi onenke 30% wu 70% OTBETCTBEHHO.

Kpurepun oneHuBaHus pe3yiapTaTOB 3K3AMEHALMOHHBIX 3aJaHUM IPUBEACHBI B

Tabmunax 3 u 4.

Ta6nuna 3. OreHka TEOPETUUECKOM YacTH dK3aMeHa

KauecTBO OoTBETa Onenka
JlaH moJHBIN OTBET Ha MOCTABIEHHBIN Bonpoc (Bonpockl). Bee monsaTus u 90-100
(bOpMYITBI UCTIOTB3YIOTCS U TPAKTYIOTCSI B COOTBETCTBHH C TTOJIOKEHUSMH

TEOPHH HEYETKUX MHOKECTB

OTBeT Ha NMOCTaBJIEHHBIN BOMPOC (BOMPOCHI) HE NOJHBIN. Bee monsitus u 70-80
(bopMyIbl UCHOJIB3YIOTCS U TPAKTYIOTCS B COOTBETCTBHUHU C MOJIOKEHUSAMHU

TEOPHH HEYETKUX MHOKECTB

OTBeT Ha BOMPOC COJEPKUT CYIIECTBEHHBIE OITHOKH. 50-60

Tabnuma 4. OrieHKa HHIUBUTYAIbHOTO 3a/1aHUS

\ KauecTBO 0TBeTa

\ Ouenka




3a,I[aHI/Ie BBIITOJTHEHO MOJHOCTHI0. CHcTeMa HEUETKOTO BbIBOJA, ITOJTHOCTBIO
COOTBCTCTBYCT IMOCTaBJICHHOM 3a7aue.

90-100

3aanne BBIMOIHEHO MOJHOCTHIO, HO C CYIIECTBEHHBIMH oluOKkaMu. Cucrema 70-80
HEYETKOT0 BBIBOJIA, PYHKIIMOHATBHA, HO «3aKITIOUEHUS» 3a/1a4ue HEe

COOTBETCTBYIOT

3agaHue BBINOJHEHO HE IMOJHOCTHIO. 50-60

HUroroBas omeHka 3a OTBET Ha DJK3aMEHE  BBIUMCIACTCS
CpellHEeB3BEIlICHHAs, 110 hopMyIie

HUmoecosas oyenxa= 0,30*oyenka 3a meopemuueckuii gonpoc + 0,1*
OYEHKA 3a UHOUBUOYATIbHOE 3A0aHUe

KOHTpOJIl)HbIe BOIIPOCHI l'lpOMe)KyTO‘lHOﬁ arrecranmumn (3K3aMeH)

1.

[TonsiTue MHOKCCTBA, OIICpall HadA MHOKCCTBAMU

Kak

2. TlonsTue HEompeneaeHHOCTH. BeposTHOCTh, HETOYHOCTH, HEYETKOCTb.

3. IloHsATHE HedyeTKOro MHOKecTBa. OCHOBHEIC XAPAKTCPUCTUKHN HCUCTKUX
MHOXCCTB

1.

HpI/IMCpBI HCUYCTKUX MHOKCCTB. q)OpMBI 3aJaHus HCUCTKHNX MHOXKCCTB.
MGTOII IIOCTPOCHUA Q)YHKHI/II/I IMPUHAIICKHOCTH HCUCTKOI'O MHOXKCCTBA.

Onepanny HaJX HEYUETKUMHA MHOKECTBAMH.
HeueTkas nepeMeHHast (HEUETKUE YKCIIA).
JImHrBHCTHYECKASI IEPEMEHHAS.
Onepanyu HaL HEYETKUMH YUCIIaMHU.

. HeueTkue BrICKa3bpIBaHUS.

. HeueTkue oTHOIICHUS.

. [IpuMepbl HEYETKMX OTHOLIECHHM.

. [Ipoekuy HEYETKUX OTHOIIECHUI.

. Komno3uimsa HeueTKuX OTHOIICHUIA.

. [Ipumepbl TpuMEHEHNS] KOMIIO3UIIMY HEYETKUX OTHOILICHUH.
. HeueTkas umninukanms.

. AJITOPUTMBI HEYETKOTO BBIBOA.

. HeueTtku moaenu.

. Heuetkne Mozienn B cucteMax ymnpaBJICHUS.

. MoaenupoBaHre HA OCHOBE DKCIIEPTHBIX 3HAHUN O CUCTEME.
. MonenupoBaHue HEUPOHHBIX CTPYKTYP.

. IckyccTBEHHBIE HEUPOHHBIE CETH.

. AropuT™M 00y4eHHs OJJTHOCIONHON HEMPOHHOM CETH.

. [ToHsiTHE THOPUIHBIX CHUCTEM.

I[IpumepHbIe TEMbI HHAMBUAYAJIbHBIX 3aJaHUH

PazpaboraiiTe cucteMy sl OIIEHKH «OIOKETHOE >KHJIbE» Ha OCHOBE

HEUETKOM JIOTHKHU. PaCCManI/IBa}OT HCUYCTKUC MHOJKECTBA: «ITaKHOCTH»




(MCTOpUYECKNE MHOTOATAKKH, CEpUHHBIE MHOTO3TAXXKH, HEOOCKPEObl) U IIOMIAAb
Kuibst (Manast — 10 60 kB.M., cpeanss - 10 100 kB. MmeTpoB, Oosbimas, ceie 100
KB.METPOB).

2. CocTaBbTe IpaBWJIa HEYETKOTO BBIBOAA OLICHKM JOKJaja Ha
koH(pepeHuuu. OLeHUBaEMbIe MapaMeTPhl: «KAYECTBO JIOKIIAa», «COOTBETCTBUE
periaMeHTy», «OTBEThI Ha BONpPock». HyxXHO 3a1aTh TepMMHOXKECTBA!

3. CocraBpTe mpaBHJa HEUYETKOTO BBIBOJA OLICHKM TPUKIATHON
nporpamMmbl. OlIeHUBaEMbIe MapaMeTPhl: KCOOTBETCTBUE 3asIBICHHBIM (yHKIIHSIM,
«T0JIB30BATENBCKHUI HHTEP(]EIC», «paboTOCIIOCOOHOCTh MIPOrPAMMBDY.

4. CocraBbTe IpaBUjia HEYETKOIO BBIBOJA JUIsL  TIPEIOCTaBIICHUS
COLIMAJIBHBIX JbIOT. OTHOLIEHUE ONPENEICHO HA HEUETKMX MHOKECTBAX: «JI0X0I»
(MaybId, cpeTHuiA, OONBIION) M BO3pACT (MOJIOIOH, 3PEIIbIi, CTapBIi).

5. Pa3zpabortaiiTe  HEYEeTKyH0 CHUCTEMY  BBIACJICHUS  JOTalMil s
«Manoo0ecreueHHbIX Tpaxaan». [loHsTHE «Mamoo0ecleYeHHbIE TPaKIaHE
ONpENEIICHO Ha OCHOBE IIOKa3aTeNeu: «ypOBEHb 3apabOTHOW IUIATHI»,
«COBOKYITHBIN JTOXOJ APYTHX YJCHOB CEMbHUY», «UHUCJIO HEPAOOTAIOIIMX YJICHOB
CEMbU». DKCHEPTHBIM CIOCOOOM 3aAaiiTe (PYHKIMIO IPUHAAJIEHKHOCTH, OSICHUTE
MOJTYYEHHBIN PE3yJIbTaT.

6. Hewerkuii perymstop Ui yOpaBieHHS TpPEHAXXEpoM  «Oeromas
JOpokKa». BO3MOXXHO HCHONB30BaTh MOKAa3aTeNd: YacTOTa JbIXaHWsA, YacTOTa
yJIbCa, BO3PACT.

Kpurtepun oniennBaHusi Npu NpoBeJAeHUHU TeKyLeil aTTecTaluu

B pamkax kypca «Heuerkas joruka u HEWPOHHBIE CETHW» MPEIYCMOTpPEHA
pEUTHHTOBasl CHUCTEMa OIlCHWBAaHUS pPabOThI CTYIEHTOB. PelTMHTOBas olleHKA
BBICTABJISIETCSl HA OCHOBAHUM KOHTPOJIBHBIX Pa0OT, MPOBOAUMBIX B COOTBETCTBUHU C
rpadukomM orieHUBaHUA. Pe3ynbTaThl BBITIOJHEHUS TEKYMUX  J1a0OpaTOPHBIX
3aJlaHull Ha OIICHKY KOHTPOJIbHOW paOOThl HE BIMSIOT. Tekymue mabopaTopHbIC
3aJlaHus SABJISIIOTCS DJIEMEHTOM IOATOTOBKM K BBIIIOJIHEHUIO WHAMBUAYAJIbHOM
paboThI U SK3aMEHY.

Kpurepuu oneHuBaHusi KOHTPOJIbHOH PadOTHI



KontponbsHast pabora mnpeiacTtaBiseT coOOH  NpaKTUYECKOe 3ajjaHue.
Kputepun oneHuBaHus pe3yJbTaTOB KOHTPOJBHOM pabOThl TPUBEICHBI B

Tabomumax 1.

Tabmuma 1. Kputepun orleHKH KOHTPOJBHOTO 33IaHus

KaudecTBO OTBETa Onenka

3aaHue BBIMOJIHEHO IMOJHOCTHIO, B YCTAHOBICHHOE BPEMSI. 90-100

3ananue BBIOJIHEHO TOJHOCTHIO. BpeMsi BeIOIHEHMS MTpeBbIIeHo, HO He 6onee | 70-80
yeM Ha 30%.

3a/iaHue BBIMOJIHEHO C CYIIECTBEHHBIMH OIMOKaMU. Bpemsi BBITOIHEHUS 50-60
MpeBBIICHO, HO He Oosiee ueM Ha 30%.

3ajanue He 3aBEpIICHO, PE3YJIbTAT HE MoiayyeH. [Ipu 3ToM CTyIeHT 3HaKOM C 20-40
MOJIO’KEHUSIMU TEOPUU HEYETKUX MHOXKECTB

CTyIeHT uMeeT CMYTHOE TIPEICTABICHUE O HEYSTKUX MHOKECTBAX U /HITH 10

rUOpUAHBIX cucTeMax. Bpems BoinonHeHus npeBbiiieHo 6osee yem Ha 30%.

HroroBast orieHKa 3a KOHTPOJIbHYIO pa00OTy YUUTHIBAECTCS B PEUTUHTOBOM
OLICHKE.

Tunosble 3a1aHuA VIS KOHTPOJBbHBIX PadoT

KonTtponrhas padota Nel. Tema «HeueTkre MHOKECTBA U UX
XapaKTEPUCTUKI

3a/aHbl IBa HEYETKUX MOJMHOXKECTBA (JIUCKPETHOE 3aJaHUE):

A, p (x),xeX 0.2/x, 0.9/x,, 0.5/x,, 0.8/%,, 0.6/%,0.5/ %
B,us(x),xeX 0.6/x,, 1.0/x,, 0.2/x,, 0.1/x,, 0.75/X;,0.5/X4,0.3/ X,,0.05/ X,

1. Omnpenenute BHICOTY HEUETKOTO MOJMHOXKECTBA.
2. Omnpenenurte HOCUTENIb HEYETKOTO MOJIMHOXKECTBA.

3. Ompenenure OamxaiIee 4eTKOe MHOKECTBO

4. Omnpenenute GyHKINU TPUHAIICKHOCTH MEPECCUCHUST HEUETKUX
MHOECTB

5. Omnpenenure PyHKIUHU NPUHAIIC)KHOCTH O0BEIUHEHUS] HEUETKUX
MHOECTB

6. Omnpenenure GyHKIIMHA MPUHAIJICKHOCTH PAa3HOCTH HEUETKIX MHOKECTB

KontponbHas padota Ne2. Tema «JIMHrBUCTHUECKHE IEPEMEHHBIE)

OOBbeKT «ABTOMOOUIEY. POpMaANTU3yHTE TUHTBUCTUUECKHE [TIEPEMEHHBIE!




«ena»: T {«OromxeTHAsN», «OM3HECY, «dMUTHAs» }, G{ HE, OoueHb, CKopee,
CJIMILIKOM }

«IIpober»: T {«mamnbiity, «6onpmoi»}, G{ He, oueHb, CKOpee}

«Pacxon TormuBay: ....

«O0beM ABUTATETISN: .. ...

KontpoJuabnas padora Ne4. Tema «HeveTkne OTHOIIEHUSI M HEYETKUM
BBIBO/I»

1) CocraBbTe HEYETKOE OTHOIICHHE «IPECTHKHOE KUiabe». OTHOIICHHE
OMPEJICNICHO Ha HEUETKUX MHOXECTBaX: « DTAKHOCTHY (TayHXAyChl, UICTOPUUYECKHUE
MHOT'03TaXXKH, CEPUNHBIE MHOTOATAXKKH, HEOOCKPEOhI) U TUIOMIAb KUJIbs (Majas —
10 60 kB.M., cpennsis - 10 100 kB. MeTpoB, Oouibiiasi, cBeimie 100 KB.METPOB).

2) CocraBbTe MpaBWiIa HEUETKOTO BBIBOJA PEHTHHIOBOM OIEHKH JIS
crtynenta. Mcnons3zoBate mkany or 0 qo 100 geiictByromme B JIBOY mnpasuna
BBICTABJICHUS OLICHOK.

3) CocraBbTe HEUETKOE OTHOIICHHE «BO3MOXKHOCTH aBapum». OTHOIICHUES
OTIPEJICIICHO Ha HEYETKUX MHOXKECTBAaX: «CKOPOCTh JBMIKEHUs» (Manas, CpeaHsis,
OonblIas, O4YEeHb OONbIIAS) M « BIAKHOCTb MHOKPBITUA» (OYEHb CYXO, CYXO,
BJI&KHO, JOXJb, CHET, JIed). OKCHEPTHBIM CIIOCOOOM 3ajaite (yHKIHIO
MPUHA/JIEKHOCTH, OSICHUTE MOJTYyYCHHBIN pe3yJIbTar.

4) CoctaBbTe MpaBHjia HEYETKOTO BBIBOJA OICHKH JAWILUIOMHOW pPaOOTHI.
OueHnBaeMble napaMeTphbl: «Ka4eCTBO MOSICHUTEJIbHOU 3aUCKN,
«pabOTOCTIOCOOHOCTh MPOTPAMMbD», «OTBEThI Ha BOMNPOCH». HyXHO 3amath

TEPMMHOKECTBA!

Hrorosas ouieHKa SIBJISIETCS CPEeIHEB3BCILICHHON OLIEHOK BCeX ITAlOB

arrecranum (peiiTuHra) u popMupyercsi B COOTBETCTBHH € Tadauuei S.

Tabmanma 5
MuHuMaJIbHOE
HaumMmeHnoBanue Becosoi 5 rpeGosanne s
MaxkcuMaJibHbII
Ne KOHTPOJIbHOI'0 Dopma KOHTPOJIsSA ko3 duument 6ot J0IycKa K
MeponpUuATUA (%) ceMeCcTpoBOii
aTTecTaluu
KonTponpHas
1 | KouTponbHas padora Ne 1 P 20% 100 50
pabota




2 | KonrponsHas pa6ora Ne 2 g;’g‘ A 20% 100 50
3 | KonurponbHas pa6ora Ne 3 ggg A 20% 100 60
4 | Dx3ameH 3K3aMeH 40% 100 70

HToroeasn

OLeHKA

= (20%* BT, gyerpyes + 20% * BT, gyerpes + 20%
* ﬁMﬂKDHTph’EE +40% = ﬁaﬂﬂaﬁaame:{j

Kpurepuu onieHk# cTyaeHTA 0 TUCHUILIUHE
(mpoMeKyTOYHAA aTTecTAlUSs — 3a4eT/IK3aMeH)

banabl
(peUTHHTOB
O OLIEHKH)

Onenka
3avyera/
3K3aMeHa
(cranpaprtHas)

TpeGoBannus k c(popMUPOBAHHBIM KOMIIETEHMAM

oT 86 1o
100

«OTJIIMYHO»

CryneHT AeMOHCTpHUpYeT CcHOPMHUPOBAHHOCTH AUCUUIUTMHAPHOU
KOMIIETCHIIMM ~ Ha  WTOTOBOM  YpPOBHE, OoOHapy>KUBaeT
BCECTOPOHHEE, CHCTEMAaTHYecKoe M TMIyOOKOe 3HaHHe yueOHOro
MaTepuaiga, YCBOWJ OCHOBHYIO JIMTEpPAaTypy M 3HAKOM C
JOTIOTHUTETILHOU JINTEPaTypOil, peKOMEHOBAaHHON MPOTPaMMOH,
yMeeT  CBOOOAHO  BBINOJHATH  NPAKTHYECKHWE  3a/aHMUs,
MPEeyCMOTPEHHbIE  MPOTPaMMOH, CBOOOIHO orepupyeT
NpUOOpPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, IIPUMEHSET HX B
CUTYaIUSIX MOBBIIIEHHOMN CI0KHOCTH.

or 76 mo 85

«XOopouro»

CTyneHT AEeMOHCTPUPYET CPOPMHUPOBAHHOCTH AUCIUIUTHHAPHOU
KOMIIETEHIIMM Ha CPEJHEM YpPOBHE: OCHOBHBIC 3HAHUS, YMEHHUS
OCBOCHBI, HO  JIONYCKAIOTCS  HE3HAUUTEIbHBIE  OIIMOKH,
HETOYHOCTH, 3aTPyIHEHHUs TPU aHATUTHUECKUX OMEepalusX,
MepeHOCce 3HAaHUW U YMEHHI Ha HOBBIE, HECTAaHJAPTHBIC CUTYAIIHH.

ot 61 o 75

«YyHAOBJICTBOD
HUTCIIBHO)

CryneHT neMOHCTpUpYeT C(OPMHPOBAHHOCTH TUCHMIUTMHAPHBIX
KOMIIETEeHIIMM Ha 0a30BOM ypOBHE: B XOJi¢ KOHTpPOJbHBIX
MEpOINPUATHN JIOIyCKaTCA 3HA4YUTEIIbHBIE OLIMOKH,
MIPOSIBIISIETCS. OTCYTCTBHE OTACIIBHBIX 3HAHWW, YMEHUM, HAaBBIKOB
[0 JUCUUIUIMHAPHOM KOMIIETCHIUHU, CTYIEHT MWCIBITHIBAET
3HAQYUTEIIBHBIE 3aTPYJHEHUs IIPH OIEPUPOBAHMM 3HAHUSMHU U
YMEHUSIMH IIPU UX IEPEHOCE HA HOBBIE CUTYAIUU.

ot 0 10 60

«HE
YIIOBJIETBOPH
TEIBHO»

CTyneHT NeMOHCTPUPYET CPOPMUPOBAHHOCTH JUCHUTLTHHAPHBIX
KOMIIETEHIIM Ha ypoBHE HHUXe 0a30BOro, MpOSBISETCS
HEJIOCTAaTOYHOCTh 3HAHUI, YMEHUM, HaBBIKOB. JIn6o
JuciunivHapHbpie KOMIIETEHIIUU He chOopMHUpPOBaHBI

MeToanuyeckue peKoMeHIaluu, ONpeaessiionue nNpouexypbl

OLCHUBAHMUA PE3YyJbTAaTOB OCBOCHUA TUCHUILJIMHBI

Tekymas arrecraumsi cTyaeHTOB. Tekylas arrectanys CTyJEHTOB IO

JUCHUITIINHE «HeueTkas joruka u HCﬁpOHHBIe CCTHN» MMPOBOJUTCA B COOTBECTCTBUU

C JIOKaJIbHBIMU HOpMAaTHUBHBIMU akTamu J(BDY u sBisieTcst 00a3aTeNbHOM.




Texymas arrecranms no aucumiuimHe «Hederkas Jioruka M HEUPOHHBIE
CeTH»

OpOBOAUTCSA B ()OpME KOHTPOJBHBIX MEPONPUITHNA (KOHTPOJIbHBIE PabOTHI)
0 OLEHHWBAaHUIO (AKTUYECKUX  PE3yIbTaTOB OOy4YEHHUS  CTYIEHTOB U
OCYLIECTBIISIETCS BEAYILUM IIPENIOIaBATEIIEM.

OObeKTaMM OLICHUBAHMSI BBICTYTIAOT:

— yueOHas [WUCUMIUIMHA (AaKTUBHOCTh HA 3aHATHUSAX, CBOEBPEMEHHOCTH
BBIIIOJIHEHHS PA3JIMYHBIX BUJOB 3aJIaHUM, MTOCEIIAEMOCTh BCEX BHUJIOB 3aHATHI 110
aTTeCTyeMON JUCLUILINHE);

— CTENEHb YCBOCHHSI TEOPETUYECKUX 3HAHUM (AKTHBHOCTH B XOJE
OOCYXXJIEHHII MaTepHalioB JIEKIUH, aKTUBHOE Yy4YacTHE€ B JHCKYCCHSIX C
apryMEHTaMHU U3 JOTOJHUTEIbHBIX HUCTOYHMKOB, BHUMATEIbHOCTh, CIIOCOOHOCTh
3a/laBaThb BCTPEYHbIE BONPOCHI B paMKaxX JUCKYCCHUH WM OOCYXICHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMH MaTepUaIaMHu);

— YpOBEHb OBJIAJICHUS NPAKTUYECKHMMH YMEHUSMH W HaBBIKAMH 110 BCEM
BUJIaM y4eOHOM paboThl (OIpeaensercs MO Pe3ysibTaraM KOHTPOJIBHBIX padorT,
NPAKTUYECKUX 3aHATUH, OTBETOB HA TECTHI);

— pe3yJbTaTbl CaMOCTOSITEIbHOW paOOTHl (3alaHUs U KPUTEPUH OIICHKHU
pasmeniensl B Paznene 1),

IIpome:xkyTouHast arrecTanusi CTyAeHTOB. lIpoMexyTrouHas arrecranus
CTYJEHTOB 10 nucuuiuinHe « Heuerkas nmoruka 1 HEMPOHHBIE CETU» MTPOBOJIUTCS B
COOTBETCTBUM C JIOKAJbHBIMA HOpMAaTUBHBIMU akTamu JIBDY wu saBnsercs
00513aTEIHbHOM.

Buja npoMe:xyTOYHOM aTTecTaluM — dK3aMeH (8 ceMecTp), COCTOSIIINNA U3
PEUTHUHTOBOW OLIEHKH AESTENbHOCTU CTYAEHTa B ceMecTpe (KOHTPOJIbHbBIE PabOTHI)

N ITMCBMCHHOI'O OTBCTA HA KOHTPOJBbHO-3K3aMCHAIITMOHHBIC BOIIPOCHI.



