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ABSTRACT

Bachelor’s degree in 38.03.01 Business Informatics

Course title: Fuzzy logic and neural networks

Variable part of Block 1, 6 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:

— 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;

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

Learning outcomes:

— the ability to use the basic methods of the natural sciences in professional
activities for theoretical and experimental research;

— the ability to apply a systematic approach and mathematical methods in the
formalization of the solution of applied problems.

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 pado4eil mporpaMMe JUCHUIINHBI

«HeueTkas Joruka u HCﬁpOHHLIe ceTm»

VYuebnniii kypc «HeueTkas jornka u HEUPOHHBIC CETH» MPETHA3HAYCH IS
CTyJIeHTOB HampasiieHus moarotoBku 38.03.05 «buzHec-uHdopmMaTHKay.

HucunminHa «Heuerkasi Ooruka U HEWPOHHBIE CETH» BKJIIOYEHA B COCTaB
JUCUUIUINH MO BBIOOPY BapUATHUBHOM YacTH OJI0Ka «J{MCIUIUTMHBI (MOZYJIN)».

OO6mast TPyJI0E€MKOCTh JUCIMIUIMHBI COCTaBIAeT 6 3aueTHHIX €IUHMI], 216
yaca. Y4eOHBIM IUIAHOM TNIPEAYCMOTPEHBI JEKIMOHHBbIC 3aHATHs (36 dacoB),
naboparopusbie (36 yacos, B ToM unciie MAO 18 gacoB), camocTosTeNbHas paboTa
crynenta (144 vaca, B Tom uucie 36 YacoB Ha MOJArOTOBKY K 3K3aMEHY).
JucuunnrHaa peanusyercs Ha 4 Kypce B 8 ceMecTpe.

HMucunmnHa «HedeTkass JorMka W HEUPOHHBIE CETH» OCHOBBIBAETCS Ha
3HAHUSAX, YMEHHSIX U HABBIKAX, MMOJYYECHHBIX B PE3YJIbTATE€ U3YUYEHUS AUCUUILIAH
«Marematuka sl 9KOHOMHUCTOB», «MHGpOpMaAllMOHHBIE TEXHOJIOTUU B
npodeccuoHanbHoOl AesTenbHOCTHY, «OOImas Teopus CHCTEM U CHUCTEMHBIN
aHamu3», «ApPXUTEKTypa NPEANPUSITUS) U TO3BOJISIET MOATOTOBUTH CTYJIEHTOB K
pa3pabOTKe BBIMYCKHOW KBaMW(PUKAIMOHHOW pPabOTHI W OCBOCHUIO psla
JUCLUUIUIMH MaruCTEPCKOro YPOBHS MOJATOTOBKHU.

Conepkanue ITUCHUIUIMHBI COCTOMT M3  MATH Pa3lelioB M OXBaThIBACT
CJIEIYIOIIAN KPYT BOIIPOCOB:

1. Chepa mnpuMeHEHUSI HEUETKOM JIOTMKU, POJIb HEUETKUX MOJCNIeH B
pa3pabOTKe HWHTEIIEKTYalbHBIX CHUCTEM, TIOHSATHE HEHPOHHOM CeTH,
IIPUMEHECHUE HEUPO-CETEBBIX TEXHOIOTHM.

2. OCHOBBI TEOpPUM HEYETKUX MHOXECTB, OINEpallid HaJl HEYETKUMU
MHOXECTBaMU.  Tumbl  (QYHKIIUN  TPUHAMIEKHOCTH, METOABI  UX
dbopmupoBaHUs.

3. DneMeHThl HeUeTKoW Joruku. HedeTrkue nepemMeHHbIE, JTUHTBUCTHUECKUE
nepeMeHHble. HeueTkue uwMcia,  onepauud ¢ HEYETKUMHU YHCIAMMU.

DyHKIMU OT HEYETKON NIEPEMEHHOM.



4.

OCHOBBI MTOCTPOEHUSI MOJIETIEH HEUETKOrO BbIBOJA. HeueTkass MMILIUKAIUS.
Hedetkne oTHOmEHWss W onepauuu Hajax HUMUA. HedyeTkud BbIBOJ.
ApXUTEKTYpa HEYETKOTO KOHTPOJLIEpa.

HckyccTBeHHBbI HEUpOH. HeWpoHHBIE ceTu: uaes, 3aJadyd, OCHOBHBIC
CBOMCTBA. ApPXUTEKTYphl HEHWPOHHBIX CeTel. AJITOPUTMBI O00y4YEHUS

HEMPOHHBIX ceTeli. HeueTkue HEMPOHHBIE CETH.

Heab — n3yyeHue 6a30BbIX METOJOB U MOJI€JIC HEUETKON JIOTUKU, PAKTUKHU

IMMPUMCHCHHA JJaHHBIX MOI{GJ’I@ﬁ B OKOHOMHWYCCKHX 3aJa4dax.

CCTU»

3agaun:

M3y4YE€HUE OCHOB TEOPUU HEUETKUX MHOKECTB;
OBJIQJICHUE HABBIKAMU HEUETKUX BBIUHUCIICHUN;

M3y4YE€HUE CTPYKTYPbl, OCHOBHBIX 3JIEMEHTOB HEUETKUX MOJIEIICH;
dbopMupOBaHHE HAaBBIKOB pabOThl CO CHEHUAIBHBIM MNPOrPaMMHBIM

o0€eCIICUEeHUEM.

I[JBI YCIICIIHOI'O HU3YUYCHHUA AUCHUILIINHBI «HeueTkas moruka u HGﬁpOHHBIG

y oOydalommxcs JOJDKHbI  ObITh  COPMHPOBAHBI  CIEIYIOLIUE

NpeaABApPUTCIbHBIC KOMIICTCHIINH

CIIOCOOHOCTh ~ pelIaTh  CTaHAApTHhIE  3a7aud  IpodeccHoHaTBHOM
NESATEIbHOCTH Ha OCHOBE HWH(MOpManMoHHOW W Oubmmorpaduyeckoin
KyJIbTYypel ~C  TPUMEHEHHEM  HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTU ¥ C Y4YE€TOM OCHOBHBIX TpeOOBaHMM WHGOPMAIMOHHON
0e301acHOCTH;

CIIOCOOHOCTh PpaboTaTh C KOMIBIOTEPOM KaK CpPEICTBOM YIPABJICHHUS
uHdopmarueit, paboratb ¢ uHMOpPMAIIUEH W3 PA3TMYHBIX WCTOYHHUKOB, B

TOM YHCJIE€ B IJIOOAIBHBIX KOMIIBIOTCPHBIX CCTX.

B pesynpraTe M3ydeHUs JaHHOM  JAUCHUIUIMHBI Yy  OOy4YaronIuxcs

dopmupytoTcs  cienyiomme MmpodecCHOHATbHBIE KOMIIETEHIIUUA  (DJIEMEHTHI

KOMIIETEHIIUMN ).



Koa n

¢popmysimpoBka Jtanbl GOpMHPOBAHMA KOMIIETEHIIMHU
KOMIIeTeHIIUH
I1K- 22 cnocoOHOCTH OCHOBHBIE ITOJIOKEHUsI TEOPHUH HEUETKUX MHOXECTB,
HCIOJIb30BaTh cdepy NpUMEHEHHs] HEUETKOH JIOTUKY; (hopManu3anuio
OCHOBHBIE METO/IbI 3HACT | Leverkux MOrMYECKUX 3AKTIOUCHH]
€CTECTBEHHOHAYYHbIX
JIMCTIHILIIH B . OCYILECTBIIATh ONEpalMy ¢ HEYETKMMHU IEPEMEHHBIMH,
npogeccuoOHaIbHON Ymeer

HCUYCTKHUMMU YHCIIaMHU
ACATCIIbHOCTH AJIsA

TCOPECTUYCCKOI'O U

HaBBIKAMH aHAJIN3a PE3yJIbTATOB MOJCIHUPOBAHUS
Biiajieer | METOJaMH HEYETKOM JIOTMKHY U HA OCHOBE HEMPOHHBIX

3KCIIEPUMEHTAILHOTO
Hccae0BaHus CUCTEM,

[1IK-25 crnocoGHOCThIO IIOHSTHS U CBOICTBA HEUETKUX IIEPEMEHHBIX,
[PUMEHSTH CACTEMHBIM | 3HAeT | JIMHIBUCTUYECKUX MEPEMEHHBIX, HEUETKUX YHCEI,
HOJXO/ U METO/Ibl HEYETKMX BHIYMCIIEHHH

MaTeMaTmaCCKue MCIIOJIB30BATH Alapar JMHTBUCTHYECKUX

MCTO/IbI B HIEPEMEHHBIX; TIPUMEHSATh HHCTPYMEHTAJIbHBIE CPEICTBA
(opmanusaruu Vmeer | (mpUKIaIHbIE IPOrPAMMBbI) ISl pa3pabOTKH MOJIEIen
PCIICHMA HPUKITAHBIX VHTEJUIEKTYAIbHBIX CUCTEM HA OCHOBE HEYETKOM

3anad JIOTUKH

0a30BBEIMU MMpEACTABJICHUAMU O MOJCIAX HCUCTKUX U

Bnaneer
THOPUTHBIX CHCTEM

Jlist hopMHpOBaHUA BhILIEYKa3aHHBIX KOMIIETEHIIMI B paMKaX JUCUUILIIUHBI
«Heuerkass jorMKa W HEWPOHHBIE CETH» HPHUMEHSIOTCA CIEAYIOIIUE METOIbI
aKTUBHOTO/ MHTEPAKTUBHOTO 0O0y4YeHus: jabopaTopHble padOThl (aKTUBHBIM
METO[), MacTep-KJacc, MPOEKTUpPOBaHHE (MHAMBHUIyaJbHOE 3a/laHue), METOJ
aKTUBHOTO 00y4YeHUs «padoTa B MAJIBIX TPYIIIIAX).

I. CTPYKTYPA U COJEP)XKAHUE TEOPETHYECKOM YACTHU
KYPCA (36 yacos)
Pa3nen 1. BBeneHune B He4eTKYIO JIOTUKY U HelipOHHbIE ceTH (4 4acoB)

Ilocne uzyuenus 6600H020 pasoena npeononazaemcs paspabomrka npe3eHmayul u
obOcysxcoeHue npeseHmayuii. Ha NnepeoM HNpaKmudeckom 3ansmuu. HMcmouHuku
CMyOeHmMam noJHOCMbI0O NPedoCHAasIeHbl.
Tema 1 TloHsiTHEe MHOXECTBA, ONIEpAlIMK HAJl MHOKECTBAMH.
Tema 2 TloHsiTue HEONPEAECIEHHOCTH. BEpOsSTHOCTh, HETOYHOCTh, HEYETKOCTb.
Tema 3 CamooOyuaromuecsi cuctembl. HelponHbie ceTu, TUOpUTHBIC
cucteMbl. O030p UHCTPYMEHTAIbHBIX CPEACTB MOJICTUPOBAHMUS.
Paznen 2. DjieMeHThI TEOPHH HeYeTKNX MHOKecTB (68uaca)

PCZCCMClmpM6CZIOWLCﬂ OCHOG6HblEe NOHAMUA U onpe()eﬂesz meopuu HewenkxKux
MHOIHCECME.



Tema 1 HeueTkne MHOKeCTBA — MOHATHE, CBOIicTBA (3 yac).
OyHKIMHU MPUHAJIEKHOCTH. [IpencraBienus HEUYETKUX MHOYECTB.
XapakTEpUCTUKHU U CBOMCTBA HEYETKUX MHOMXECTB.
Tema 2 Onepanum HAX HEYeTKUMHM MHOKeCTBaM (2 yac).
Tema3 Tunbl GyHKUMH NOPUHAAJICKHOCTH HEYETKMX MHOKECTB U
croco0bI ux nocrpoenus (3 yaca).
Pa3znen 3. DjieMeHTHI HeUeTKOM JJOruKU (8 4acos)
Paccmampuearomess  uncmpymenmsi  Heuemkou  102uKu,  opmanuzyioujue
onucanue peaibHvlx 00bEeKmMo8 8 YCI08UAX HeonpeoeiréHHOCMU.

Tema 1 Heuyerkue nepeMeHHbIE, JHHIBUCTHYECKHE TepeMeHHbIe (4 yaca)
Qopmann3anusi JUHTBUCTUYECKMX M HEYETKUX TNepeMeHHbIX. [Ipumepsl
JUHTBUCTUYECKUX  MepeMeHHbIX. HedeTkue  BbickasbiBanus. llocTpoenue
JIMHTBUCTUYECKUX TIEPEMEHHBIX.

Tema 2 Heuerkue uuciaa (4 yaca).

CrnenuanbHble BUABI HEUETKUX 4YHUCEI. Tumbl apudMETHUYECKUX OINepanuil Has
HEYETKUMU YHucCIaMu. ApudMeTUYecKHe Olepanuyd HaJl HEYETKUMH YHCIIaMU.
QOYHKIINY HEYETKUX MTEPEMEHHBIX.

Paznen 4. HeyeTkne MHOkeCTBA B CHCTeMAaXx ynpasJieHus (8 yaca)

Tema 1 Heuerkue oTHomeHusi. Heuerkass ummimkanus (4 yaca).
Heuerkas umrukanus. HeueTkue OTHOIIEHUS U ornepauuu Haj HUMU. [loHsTue
HEUYETKOW MOJICIIH.

Tema 2 Heuerkmnii koHTposLiep (4 yaca).

Heuerkuii BbIBOA. APXUTEKTypa HEYETKOro KOHTposuiepa. HedeTkuil BBIBOI MO
Mampanu. Mnesa neuétkuit BeiBog 10 CymkeHo. MHCTpyMEHTalbHBIE CpEACTBa
MOCTPOCHUSI HEYETKUX MOJIEIIEH.

Paznen 5. OcHOBBI TeopuM HeHPOHHBIX ceTeii (8 yaca)

Tema 1 MoaeanpoBanue HeHPOHOB Mo3ra (2 4ac)

Cxema HMCKYCCTBEHHOT'O HEWpOHa. MonenupoBanue NEATEIbHOCTH
UCKYCCTBEHHOr0 HelipoHa. @opmyna cpabaTbiBaHUs HEWPOHA.

Tema 2 Heiiponnbie ceTu. O0yyeHue HeMPOHHBIX ceTeii (2 yaca).
ApXHUTEKTYypbl HEUpOHHBIX ceTed. OOydeHHMe HEUPOHHBIX CceTel. AJropuT™M
00paTHOTO PacIpPOCTPAHCHUS.

Tema 3 I'mOpuanbie cucTtemsl (4 yac).

Heuétkue neliponnsie cetu. CoBpeMeHHbIE MPUIIOKEHUS THOPUTHBIX CUCTEM

II. CTPYKTYPA M COAEP)KAHUE MPAKTUYECKOHN YACTH
KYPCA
JlabopaTopHblie padoThI (36 4., B TOM 4HcIe ¢ MCI0JIb30BAHNEM METO/10B
AKTHBHOT0 00y4eHusi 18 yacoB)



JlabopatopHass padora 1. YUerkue MHOxkecTBa. Onepanum Hal YeTKUMU

MHOKEeCTBAMH — 2 Yaca
[loHsiTHE MHOXECTBa, ANTOPUTMBI (POPMUPOBAHUS MHOXKECTB, ONEpAIMil HaJ
YUCJIOBBIMU MHOXECTBAMU,

JlaGopaTopnasi padora 2. OcBoenne Fuzzy for Excel «maacrpoiikm» MS
Excel (2 yaca), ¢ ucronp30BaHNEM METO/Ia aKTHBHOTO 00yueHUs «Mactep-
KJIace».

Coznanne nepcoHambHoro «Help» mist padorer ¢ Fuzzy for Excel, taGimma
byHKIUH.

JlaGopaTtopnasi padora 3. 3agaHnne HeYeTKHX MHOKECTB, ONEPALUM HAaJ
HeYeTKUMU MHOKecTBaMu (4 4aca)

[ToHATHS HEUETKUX MHOXECTB, CBOMCTBA M TapaMeTpbl HEUETKUX MHOXECTB,
orepaluy HaJl HEYETKUMU MHOYXECTBaMHU.

JlaGoparopHasi padora 4. Heuerkue 4ucjia M HedyeTKHe BbluMcieHus (4
yaca)

Pe3ynbTaThl HEUETKUMX BBIUKMCICHUH, aHAIN3 3aKOHOMEPHOCTEN s
GbyHKUMNA TPUHAIIEKHOCTH pe3yibTaToB. Heo0xoaumMo mpoaHamm3upoBaTh: Kak
U3MEHSETCS. HOCHUTENb pe3yJibTaTa HEYETKON apu(METHUYECKON orepaiuu, Kak
U3MEHAIOTCA  Pa3MBITOCTh TEPEXOJO0B, Kak u3MeHseT Qopma (yHKIUU
MPUHAJJICKHOCTH pe3yJibTaTa B 3aBUCMMOCTU OT BUJIa GYHKIIUN MPUHAIIIC)KHOCTH
OIEepaH/IOB.

JlaGopaTopHasi padora 5. ®yHKIMH HEYETKUX NMepeMeHHbIX (2 Jaca).
W3yyeHuss mpaBui pacueTOB HEYETKUX 3HAYCHUN (QYHKIMU TPU HEUYETKUX
3HAUYCHUSX apryMEHTA.

JlaGoparTopnasi padora 6. JIMHrBUCTHYECKHE nepeMeHHbIe.
Hcnonb30BaHue  JIMHTBHCTHYECKHX  MEPEMEHHBIX B  pPelleHUH
IKOHOMHYECKHX W (HUHAHCOBBIX 3aga4 (4 yaca), C HCIOIb30BAaHUEM
METOJIa aKTUBHOTO 00yueHust «MacTtep-Kiacey.

JlaGoparopnasi padora 7. OcBoeHue IO «Heuerkuii BbIBOA» (WIH
FuzzyTech) (2 yaca), ¢ UCMONIB30BaHHEM METO/Ja AKTUBHOIO OOYUYCHHS
«Macrep-knace».

JlaGopaTopnas paGora 8. MoaeanpoBanue HEYeTKOM CHCTEMBbI
YIPABJIEHUSA C TNOMOIIBI0) HHCTPYMEHTAJIBbHBIX CpeAcTB (IPOEKT), C
HCIIOJIb30BaHUEM METOJ/ia aKTUBHOI'O OOYyYEHUs «IpOEKTUpoBaHUE». HacTh
1 (2 yaca)

JlaGoparopnasi padora 9. MoaeanpoBanue HEYeTKOM CHCTEMBbI
YIPABJIEHUSA C TNMOMOIIBI0 HHCTPYMEHTAJIBHBIX CpPeICTB (MPOEKT), C
WCITOJIb30BAHUEM METOJIa AKTUBHOTO OOyUCHUS «IIPOEKTHpoBaHue». YacThb
2 (2 yaca)



JlaGopaTopnas padora 10. Co3nanne

MaTeMaTU4YeCKO MojaeJu HelpoHa. M3yuyeHue CBOWCTB JIMHEHHOIO

HHGPOPMALMOHHO-

HelipoHa (2 yaca)
CrpykTypa HEHpOHa, (QYHKIMH BXOJOB CETH, (PYHKIMH BECOB, (QYHKIHUH
aKTUBAIIMU; PE3YyJIbTAT PEIICHUS 3aJauH KJIACCU(UKALIUU.
Co3naHue 0JHOC/I0IHON HelipoHHOIi ceTn/
AHaJIM3 AJrOPUTMOB O00y4YeHHH

Jlabopatopnas pabora 11.
MHOI'OCJIOMHON HEMPOHHOW CeTH.
0/HOCJI0iHOW HeliponHoi# ceTu (10 yaca)

CrpykTypa HEMPOHHOW CETH; PE3yJIbTAThl O3TAITHOTO BBIMOJHEHHS aJrOpUTMa

oOyuenusi cetr. C HCHOIB30BAHUEM METOJIa aKTUBHOTO OOy4YeHHUs: «padoTa B

MaJIbIX I'PYIIIIAX).

oOyyYarommxcsi Mo JAUCIUILINHE

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOINYECKOE

obOecneuenune

IMpCaACTaBJICHO B HpI/IJIO)KeHI/II/I 1 u BKIIIOYaEeT B ceO:

CaMOCTOATEIHLHOU

paboThI

«HedeTkass mormka W HEUPOHHBIE CETH»

- HJIaH-I‘pa(l)HK BBIIIOJTHEHMS CaMOCTOSITCIIbHOU pa6OTBI 10 JUCHHUIIJIMHC, B TOM

YUCJIC IPUMCPHBIC HOPMbBI BDCMCHH Ha BBIIIOJHCHHUC 110 KAXKI0OMY 3a/IaHUTO,

— XapakTEepUCTUKA 3aJaHui JUIsl CaMOCTOSITENIbHOW paloThl 00yYaroluxcs Hu

MCTOANYCCKUC PCKOMCHIAIIWMH 110 UX BBIIIOJIHCHUIO,

— TpeOoBaHUS K MPEJCTABICHUIO U 0OPMIICHUIO PE3YJIBTATOB CAMOCTOSITEIIbHON

paboTHI;

— KpPUTEPUHU OLIEHKU BBITTOJHEHHS CAMOCTOSTENBHOU paObOTHI.
IV. KOHTPOJIb JOCTUXEHUS IIEJENA KYPCA

Ne | Kontponupye | Kozasl 1 aTans! popMUpOBaHUS KOMITETEHLIUH O11eHOYHbIE CPEJICTBA
n/I | Mble pa3/ienbl TEKYIIUA | TIPOMEXKYTO
/ TeMbI KOHTPOJITh YHas
JVCIATUTHHBI aTTecTanus
1 [1IK-22 | 3naer OCHOBHBIE MOJIOKEHUS KonTponsa | Bonpocs! k
TEOPUU HEYETKUX MHOXKECTB, ast pabora 9K3ameHy 1,
cepy NpUMEeHEHHUs HEYETKOU (TTP-2) 2
JOTUKY; (HOpMaTTU3AIUIO0 HEYETKUX
Pazpen 2. .
JIOTMYECKUX 3aKIIOYESHUHN
OneMeHThI
TeODHI VYmeer OcymectBisars onepauuu ¢ | Konrponsa | Bompocs! k
P HEYETKUMH ITePEeMEHHBIMH, ast pabora 9K3aMeHy
HEYETKUX
HEYCTKHUMH YUCITAMU (TTIP-2) 3,4
MHOYECTB
Bmaneer HaBbikamu ananmsa Kontponen | Bompocs! k
pe3yabTaTOB MOJICTUPOBAHUS ast pabota 9K3aMeHy
METOJaMU HEYETKOM JIOTHKH 1 Ha (TTIP-2) 5,6
OCHOBE HEHPOHHBIX CHCTEM;
Paznen 3. [1K-22 | 3HaeT OCHOBHBIE MOJIOKECHHS Kontponsn | Bompocs! k
2 | DneMeHTHI TEOPHH HEYETKUX MHOMKECTB, ast pabora 9K3aMeHy C
HEUYETKOU chepy NpUMEHEHUST HEYCTKOM (TTIP-2) 7 mo 10




JIOTUKH JIOTHKH; (HPOPMAIN3ALUI0 HEUETKUX
JIOTUYECKMX 3aKII0YEHUN
Ymeet OcymiectBiarsk onepanuu ¢ | KontposnbH | Bompocs k
HEYETKUMHU I1EPEMEHHBIMH, ast pabora IK3aMEHY C
HEYETKUMH YHCIIaMU (TTIP-2) 1110 13
Biageer HaBbikamu ananusa Kontpossa | Bompocs! k
pE3yJIbTaTOB MOACIUPOBAHHUS ast pabota 9K3aMEHY C
METOJIaMH HEUETKOM JIOTUKH U Ha (ITP-2) 13 mo 15
OCHOBE HEPOHHBIX CHCTEM;
IIK-25 |3maer moustus u  cBoicTBa | Kontponsn | Bompocs k
HEYETKHUX IIEPEMEHHBIX, | a1 paboTa | PK3aMeHY C
JMHTBHCTHYECKUX  IepeMeHHbIX, | ([TP-2) 16 o 20
HEYETKHUX qucesl,  METOJIBI
HEYETKHUX BbIUMCICHUN
VYwmeer Mcnonp3oBars anmnapar IIpoekt — [Ipoext —
JIMHTBUCTUYECKUMU UHIVBHUAYa | MHAWBHIYya
Paznen 4. [IEPEMEHHBIMU; IPUMEHSATH JIBHOE JbHOE
Heuerkue MHCTPYMEHTAJIBHBIE CPELICTBA 3aJlaHue, 3a/laHue,
MHOXECTBA B (mpuKJIaAHbIE TPOTPaAMM) JUIs IIpoexr [Ipoexr
cUcTeMax peanu3anuu MOJICIICH HEUETKON (TTP-9) (ITP-9)
yIpaBiIEHUs JIOTUKU U TIPOBEACHUSI HEUETKUX
BBIYHCIICHU
Bianeer ba3oBsiMu IIpoexr — [Ipoext —
IIPEJICTaBICHUSIMH O MOJEIAX UHIVMBHUAYa | MHAWBHIYya
HEYETKUX U THOPUIHBIX CUCTEM JIBHOE JbHOE
3aJlaHue, 3a/laHue,
IIpoexr [Ipoexr
(TTP-9) (TIP-9)
Pazgen 5. [1IK-25 | Bnaneer ba3oBeivu Kontponsn | Bompocsr k
OcHoBBI IIPEJICTAaBICHUSIMHU O MOJEISX as  paboTa | PK3aMeHY C
TEOPUH HEYETKHX U TUOPUIHBIX CUCTEM (TTP-2) 21 no 24
HEUPOHHBIX
ceTen

Tumnossie KOHTPOJIBHBIC 3a/laHUA, MCTOAUYICCKUC MATCPHUAJIbI, OIIPCACIIATONINC

MPOLIEAYPHI

OLICHUBAaHUA

3HAHMH,

YyMEHUH W HaBBIKOB H (WJM) OIbITa

ACATCIIBHOCTHU, a TaKXC KPUTCPHUHU M I10KA3aTCIIH, H€O6XOI[I/IMBIC JJIA OLCHKH

3HAHUM,

KOMIIETCHIIUH

YMEHUH,

HaBBIKOB
nporiecce

U XapaKTepHU3YIOIIUe
OCBOECHUS

npezacTasiieHsl B [Ipunoxenuu 2.

1. TlonsTHEe MHOXXECTBA, OTIEpallMM HAJl MHOKECTBAMHU

KoHTpoJibHBIE BONIPOCHI

STaIbI
oOpa3zoBaTeabpHON

(bopmHpoBaHUS
IPOTPaMMBI,

2. TlonsTue HeompeaeIeHHOCTH. BeposiTHOCTh, HETOYHOCTh, HEYETKOCTD.

3. Ilonstme HeueTkoro MHOKecTBa. OCHOBHEIE XapaKTCPUCTUKU HCUYCTKHUX

MHOXECTB

4. Tlpumepsl HeUETKUX MHOKeCTB. DOPMBI 3a/1aHUSI HEYETKUX MHOYKECTB.

5. Merton nmoctpoenus GyHKIMH MPUHAICKHOCTH HEYETKOTO MHOXKECTBA.
6. Omneparuu HaJ HEUETKUMHU MHOKECTBAMH.




7. HeueTkas nepeMeHHas (HEUETKUE YHCIIA).

8. JIu"rBucTHueckas nepeMeHHasl.

9. Onmnepanuu Ha/l HEYETKUMH YHCIAMHU.

10. HeueTkue BbICKa3bIBaHMUS.

11. HeueTkue OTHOIICHUS.

12. [Ipumepbl HEYETKUX OTHOILICHUIA.

13. Tlpoeknnu HEUETKUX OTHOIIICHUH.

14. KoMno3uiys HeYeTKUX OTHOILICHHM.

15. TIpumepsl NpUMEHEHHSI KOMIIO3UIIUU HEYETKUX OTHOIICHUM.
16. HeueTkas uMmnkanus.

17. AnropuT™Mbl HEYETKOTO BBIBOJIA.

18. Hedetku momemnu.

19. HedeTkue Mozienu B CUCTEMaX yIpaBJICHUS.

20. MogenupoBaHre Ha OCHOBE SKCTIIEPTHBIX 3HAHUI O CHCTEME.
21. MonenupoBaHUe HEUPOHHBIX CTPYKTYP.

22. VickycCcTBEHHbIC HEHPOHHBIE CETH.

23. Anroputm 00yueHHUs OJHOCIONHOM HEUPOHHOM CETH.

24. Tlonsitue THOPUAHBIX CUCTEM.

IV. CHUCOK YYEBHOM JIUTEPATYPbI U HHO®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJIMHBI

OcHoBHas JuTEparypa

1. Tlerat, A. Heuetkoe monenupoBanue u ymnpasienue / A. Ilerat; nep. ¢
anri. — M.: BUHOM. JlaGoparopus 3uanuit, 2011. — 798 c.

2. SxwseBa I'.D. HeyeTkne MHOXKECTBAa U HEHPOHHBIE CETH [DIEKTPOHHBIN
pecypc] : yuebHoe mocodue / I'.3. SIxpsieBa. — DIIEKTPOH. TEKCTOBBIC JaHHbBIC. —
MockBa, CaparoB: Wurepuer-YHuBepcuter WHpopMannonusix TexHomoru
(MHTYWUT), By3osckoe obpazoBanue, 2017. — 320 c. — 978-5-4487-0079-8. —
Pexxum moctyna: http://www.iprbookshop.ru/67390.html

3. T'opbauenko, B. M. NHTennekTyalbHble CUCTEMbI: HEYETKHE CUCTEMBI U
cetH : yuebHoe nmocobue nns By30B / B. U. T'opbauenko, b. C. Axmeros, O. 1O.
Ky3nenoBa. — 2-e uzn., ucrp. u gon. — M. : U3narenscrso KOpaiit, 2018. — 105
c. — (Cepus : VYaumsepcurerol Poccum). — ISBN 978-5-534-08359-0.
https://biblio-online.ru/book/intellektualnye-sistemy-nechetkie-sistemy-i-seti-
424887

4. Kpurep A.b. MoaenupoBanue 3KOHOMHUUYECKHX PUCKOB HA KOMITIbIOTEpE /
MoHorpadus, Bnagusoctok: U3n-so JIBI'Y, 2009. - 217 c.

JlonoiHUTEIbHAS JIUTEepaTypa


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

5. Spymkuna H.I. OcHOBBI TeOpHHM HEYETKUX M TUOPUIHBIX CHCTEM.
VYuebnoe nocodbue / H.I' SApymikuna , - M: @unanchl u ctatuctuka, 2004. — 320 c.

6. Mammesckuii C.B. Heuerkme MmHOXxecTBa. YueOHoe mnocoome / C.B.
Manuesckuii C.B. M3n-Bo KanuHUHIpaaCKOro rocy1apCTBEHHOIO YHUBEPCUTETA,
2004 r./ noctynmHo u3 URL: http://www.pdffactory.com

7. Kpurep, A.b. HndopmannoHHbIE TEXHOJOTHHM B MOCIMPOBAHUU
PUCKOBBIX CHUTyalluii B SKOHOMHUKE: KoMIbIOTEpHOE Y4YEOHO-IPAKTUYECKOE
nocobue / A.b. Kpurep — Bnaguoctok: TUJIOT (Dnexkrponnoe uznanue) - 2006.
— 8.7 Mo, 150 c.

Pazgea 1
8. JlyopoB, A.M. MonenupoBaHHe PHUCKOBBIX CHTYyalldd B JKOHOMHKE H
ousHece: Yueb. nmocooue / A.M. Jlyopos, b.A. Jlaroma, E.}FO. Xpycranes; no.
Pen. b.A. Jlaromm. — M.: ®uHaHckl U ctatucTtuka, 2000. — 176 c.

Ilepeyenb MHGPOPMALUOHHBIX TEXHOJIOIUHI U IPOrPAMMHOIO
o0ecrieyeHust

KomnpioTepHasi TEXHHKA; JOCTYIl B JIOKAJbHYIO CETh YHHUBEPCHUTETA; TOCTYI K

daitmoBomy cepBepy; agoctynm k cucreme Blackboard learn;  moctym

MIEPEYUCIICHHOMY HIDKE MPUKJIAJHOMY MPOTPaMMHOMY OOECIICUCHHIO Ha KasKIOM

paboueii CTaHIMK;, TOCTYI B III00ANBHYIO CeTh MIHTEpHET K YKa3aHHBIM PECypCaM.

IlepeyeHbr MpOrpaMMHOrO odecreYeHus

1. munensuonHass Bepcus [IIIO «fuzzyTechy wmm IIIIO Toro e Kiacca,
pean3yroniee CTPYKTYPHYIO METOIOJIOTHIO aHajk3a U npoektupoBanus ANC;

2. nuuensuonHas Bepeus [1TT1O «MathLaby.

3. cBoboaHoe IO R-studio

IlepeueHb pecypcoB r/100aJIbHOM TEJIEKOMMYHUKAIMOHHOM CeTH
«AHTepHeT»

1. DnexrtponHas 6ubimoTeka u 6a3bl JaHHBIX J[BOY .
http://dvfu.ru/web/library/elib

2. DnekTpoHHO-OMOmMoTeuHas cuctema «Jlaupy http://e.lanbook.com

3. DIeKkTpoHHO-O0MOamoTeuHas cucrema bubamoTex.
http://www.bibliotech.ru

4.  DIeKTpOHHBIN KaTajor HayuHo# oudimoreku JIBDY http://ini-
fb.dvgu.ru:8000/cqi-bin/gw/chameleon

5. Hayunas 6ubnmuoreka KubepJlennnka: http://cyberleninka.ru/



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/

VIl. METOJAUYECKME YKA3AHMS O OCBOEHUIO
TV CHUILIAHBI

Peanuzaums nucuumiuuel  «HeueTkas Joruka W HEHUPOHHBIE  CETH»
MpeayCMaTpPUBACT CICAYIONINE BHUABI YICOHOW paOOTHI: JICKIUH, JIAOOPATOPHBIC
paboThl, CaMOCTOSITEILHYIO pabOTy CTYJIEHTOB, TEKYIIUA KOHTPOIb U
MPOMEKYTOUHYIO aTTECTAIUIO.

OcBoenne kypca aucuuIuiMHbl «HeueTkas joruka M HEUPOHHBIE CETHY
npeanojaraeT  pPeUTHUHTOBYIO  CHUCTEMY  OLIGHKHM 3HAaHUW  CTYJIEHTOB U
npeaycMaTpuBaeT C€O CTOPOHBI MpenojaBaTeNss TEeKYIIMA KOHTPOJIb 32
MOATOTOBKOM ¥  BBIMIOJIHEHHMEM BCEX BHJOB paboT ¢  00s3aTeIbHBIM
MPEOCTaBIECHUEM OTYETa O PadOTE, BHIMOJHEHUEM BCEX BUIOB CAMOCTOSTEIbHON
paboTHI.

[IpomexyTtounor arrecranuerd Mo aucuuiuinHe «Hewerkas normka wu
HEUPOHHBIE CETH» SIBIISIETCS IK3aMEH.

B teuenue yueGHOTO cemecTpa 00y4aromuMcs HyKHO:

e U3Y4YHUTh TeopeTnueckuit Mmatepuai (10 6amios);

e VYCHENIHO BBHIMIOJHUTh AyJAUTOPHBIE W KOHTPOJbHBIE 3amanus (60
0aoB);

e CBOEBPEMEHHO U YCHEHIHO BBIMOJHUTH CaMOCTOSTENbHbIE PaboThl (30
0aJlIoB).

CTyneHT cuMTaeTcsi aTTECTOBAHHBIM MO JucluIiuiuHe «Heuerkas joruka u
HEWPOHHBIE CETW» MPH YCIOBHH BBIIIOIHEHUS BCEX BUAOB TEKYIIErO KOHTPOJS U
CaMOCTOATENLHOM pabOoThI, MPETyCMOTPEHHBIX YY€OHON POTPaMMOiA.

Kpurepuu onenku no mucuuiuinHe «HedeTkas JIOTMKa ¥ HEMPOHHBIE CETH
JUIS aTTecTallMi Ha fKk3aMeHe ciuenymue: 86-100 6amioB — «OoTIHYHO», 76-85
OaIIOB — «XOpoItIo», 61-75 6aIoB — «yAOBICTBOPUTEIHHOY», 60 1 MeHEee OaIoB —
«HEYJIOBJIETBOPUTEIILHOY.

[lepecuer OannoB MO TEKYIIEMY KOHTPOIIO M CaMOCTOSTEIbHOW padoTe
MPOU3BOAUTCS MO hopmyre:

m

0; ki
P = ) |57 % 77|
l

i=1

rae: W= Y ki nus TekyIero peTunra,
W= Y, ki 1mst ©”TOrOBOro peHTHHT;
P(n) — pediThHT cTynEHTa;
M — o0111ee KOTMIECTBO KOHTPOILHBIX MEPOTIPHSITHIA;
N — KOJIMYECTBO MPOBEICHHBIX KOHTPOIBHBIX MEPOIIPHSITHIA;



0; — 6aJu1, TOMYYCHHBINH CTYACHTOM Ha I1-OM KOHTPOJIBHOM MEPOIPHUSTHHY;
0/"** — MakCcUMabHO BO3MOXHBIA 0aJl CTYJCHTA MO i-My KOHTPOJIBHOMY
MEPOTIPHUSITHIO;

k; — BecoBoli k03(pPHUIUEHT I-TO KOHTPOIHHOTO MEPOIPHUSTHUS;

k' — BecoBoit KO3(DGHUIUEHT i-TO KOHTPOIBLHOTO MEPOIPHSATHS, €CIH OHO

ABJIACTCA OCHOBHBIM, NN O, €CJIM OHO ABJICTCA JOIIOJIHUTCIBHBIM.

Jucunminna «Hederkas JIOrMka W HEUPOHHBIE CETH» H3y4daeTcsl B
COOTBETCTBHM CO CTPYKTYpOod M cojaepkaHueM Kypca. IlociaegoBaTeiabHOCTh
M3y4YEeHUsT MOJYJEW U TEM NPUBEACHA B COOTBETCTBYOIIMX paszaenax PYII/.
JlaHHYI0 TIOCIIeIOBATEIBbHOCTh HEOOXOAMMO CTPOTO BBIJIEPKUBATh.

B pamMkax u3ydeHHMs Kypca pemaloTcs CIEIYIOIUe 3aJaud TMOATOTOBKHU
o0y4yaeMoro K mpoecCuoHaIbHON NeATebHOCTHU:

— U3Y4YEHHUE TEOPETUYECKUX OCHOB JUCHUIUIMHBI, €€ CBSI3M C JAPYrUMHU
HaIIPaBJICHUSIMU U OTPACIIsIMU 3HAHU;

— M3YyYEHHE METOJIOB U CTAHIAPTOB MOJICTUPOBAHUS;

— ¢dopMUpOBAaHHE  HABBIKOB  pabOThl C  MPUKIAJHBIM  MPOrPAMMHBIM
oOecrieueHUEM, AaBTOMATU3UPYIOIIUM  pa3pabOTKy Mojened u  /wiu
BBIYMCIIUTEIBHBIE TPOLIEAYPHI;

— pa3BUTHE YMEHHUM CBSI3aHHBIX C KCIOJB30BAHMEM YYEOHBIX MaTEPHAIIOB U
MH()OPMAIIMOHHBIX PECYPCOB.

Jnst popmupoBaHuss HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUM HACTOATEIBHO
PEKOMEHYETCS UCIIONIb30BaTh JINTEPATYPy, NIPEAIOKEHHYIO B pa3zesie «OCHOBHAs
aureparypa» PYII/I.

Jlist  yCHEemHOro OCBOCHHS  JUCHUIUIMHBI HEOOXOJMMO  BBIMOJHEHUE
CJIECIYIOIINUX YCIOBHUM:

— M3yYEHHUE JIEKIIMOHHOTO MaTepuarna;

— WCIOJIb30BaHUSl JUIsi CaMOINOATOTOBKM M BBIMIOJIHEHUSI CaMOCTOSATEIIbHBIX
3aJlaHui PEKOMEHIOBAaHHBIX YUE€OHBIX MOCOOUI U MCTOYHUKOB;

— 0e3yclnoBHOE 3HAaHWE MPO(PECCHOHANBHBIX CTaHIAPTOB (CTaHIAPTOB TEPMHUHOB,
CTaHJapTOB MOJCIUPOBAHUS, CTAHIAPTOB MIPOCKTUPOBAHUS U T.1.);

— TEOPETHUYECKOM MOATOTOBKE K Haually BBIMIOJIHEHUS J1a00paTOPHBIX padoT;

— npu  ucnons3oBanuu IIIIO cTyneHT [OMKEH W3YyYUTh HMHCTPYKIHIO
MOJIb30BATEIIS.

[IpakTueckue 3agaHusl pa3aeiaeHbl Ha MOYIH. B pamkax mMomynst pemraercs
eauHas TMpoOJIeMHO OpPHUEHTHpPOBAaHHAs 3ajada. VICXOMHBIMU JaHHBIMU JIJIs
MOJICIIUPOBAHUsL SBJSAIOTCS  ydeOHble 3adaur. OJHAKO yKa3aHHBIE 3a/laud
MOCTPOCHBI HA pEaJIbHBIX JIAHHBIX, MOJTYUYEHHBIX U3 OTKPBITHIX MCTOYHUKOB. [Ipu



TOM OIKMCaHUE OW3HEC-TPOIECCOB, MOAMPOIECCOB, (PYHKIMA U omepanui
HECKOJIBKO YTIPOIIEHBI.
IHopsigok BBINOJIHEHNSI MPAKTHYECKOI0 3a1aHUS

— Tema pabOThl OMpeNeNseTcs TEMOM H3y4aeMoro pasjiefia JUCHUIUIMHBI (B
cootBeTcTBUM ¢ PYIIJ]);

— YTOUYHSAIOTCS HMCXOJHbBIE JTaHHBIE U1 MOJEJIHMPOBAHHUS, 332 CTYAEHTOM (Majnou
IPYIIO) 3aKpeIuisieTcs] BApUaHT 3aJaHus;

— HCXOJHbIE JaHHBbIE H3Y4aAIOTCS,  AHATU3UPYIOTCA, 3a/laHue OOCYKIAeTCs
COBMECTHO C MPEINOIABATENIEM;

— B COOTBETCTBUM C BHIOPAHHOM TEXHOJIOTMEN MOJEIUPOBAHUS CTPOUTCSA MOJIETh
ousnec-tipouiecca, Qpynkiuu  wm  UT  undpactypykrypel. [myOGuna
JETANIU3ALUN MOJIENIN ONPEIEISAETCS YCIOBUEM 3a/1aHHS],

— OIICHMBAIOTCS KOHTPOJIUPYEMbIE TIOKa3aTeln OusHec-mpouecca ((PyHKIMH,
CUCTEMBI, IPUHATHUS pELIEeHUs U T.1.). MeTol, MOJIe]db OLEHKH ONpenessercs
3a/IaHUEM.

— COCTaBJISICTCA MOSCHUTENbHAS 3aIIMCKA, OTpakarolasi BBIIIOJIHEHHbBIE 3a/1a4d U
[OJIyYEHHBIE PE3YJIBTATHI;

— TIOJyYEHHBIN pe3yJbTaT JEMOHCTPUPYETCS MPENOAABATEINIO.

O0beM, MOPSAOK M COAEpKaHHWE CAMOCTOSTENIbHOM paldOThl CTYyIEHTa
onpenenstorca Ipunoxennmem 1 PVYIIJ[. CamocrostensHas paboTa cTyaeHTa
ABIISIETCS 00sA3aTENbHBIM YCIOBUEM OCBOEHHUS AMCLUMILIMHBI U (OPMUPOBAHUSA
HEOOXOMMBIX KOMIIETEHIIUH.

Ha camocTosTenbHyl0 paboTy BBIHOCATCSA: MOATOTOBKAa K TEKYLIUM
7a00paTOPHBIM / MPAKTUYECKUM 3aHSATUSAM; MOATOTOBKA K AUCKYCCHUSAM / KPYIJIbIM
CTOJIaM; TIOJTOTOBKA MpE3eHTalMil, JOKJIaJ0B; WHAMBUIAYaJbHbIE 3aJaHUs
(mpoextel). OdopmileHHE OTYETOB U TMOSCHUTEIBHBIX 3allMCOK TaK XKe
BBINIOJIHAETCSI CTYJIEHTOM CaMOCTOSITEJIbHO, B COOTBETCTBUU C TPEOOBAHMSIMU
Ipuaoxenus 1 PYII/I.

VIIl. MATEPUAJIBHO-TEXHUNYECKOE OBECIIEYEHHE

JANCHOUITJINHBI
1. MyJIbTUMEIUMHOE 000pYyI0BaHUE: MPOESKTOP U /WU TIOKyMEHTalIbHas
Kamepa;
2. KOMITbIOTEpHAsI TEXHUKA — paboune cTaHIuu ¢ ycraHoBiieHHONH OC

Windows ne amxe Windows 7.0

B uwuranpHbix 3amax Hayunoit Oubnuoreku JIB®Y mnpemycMOTpeHbl

paboune wmecta sl JIFOAEH C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3J10POBbBS,



OCHAILIEHBI AMCIUIEAMH M NpUHTEpaMH bpailing; o0opyAaoBaHHBbIE MOPTATHBHBIMU
YCTPOMCTBAMM JUIsl YTEHHsI IUIOCKOIIEYATHBIX TEKCTOB, CKAaHUPYIOIIMMHU U
YUTAOIMMU MAallMHAMHU, BHJEOYBEJICUUTEIEM C BO3MOXHOCTBIO PETYIISALUN
IBETOBBIX  CIEKTPOB;  YBEIMYMBAIOUIMMU  JJIEKTPOHHBIMH  JynamMud |
YJIBTPa3ByKOBBIMU MapKHUPOBIIUKAMU.

B nensx obecrnieuenus crniennagbHbIX YCIOBUNA 00y4Y€HUs NHBAJIUI0B U JIULL C
OTpaHUYECHHBIMA BO3MOXXHOCTAMH 3710poBbs JIBD®Y Bce 3maHus o00pya0OBaHBI
naHaycam, JU(QTaMHM, TOJBEMHHMKAMH, CHEIUAJIN3UPOBAHHBIMU  MECTaMH,
OCHAILICHHBIMU  TyaJIETHBIMA  KOMHAaTamMH, TaOJWykamMu  HUH(OPMAIMOHHO-

HaBHFaHHOHHOﬁ CHCTCMBEI.



IIpunoxenue 1

MUHVCTEPCTBO OBPA3OBAHNS Y HAYKHU POCCUICKOM ®EJIEPALINN
dernepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BATENIbHOE YUPEKIIEHUE BBICILIETO 00pa30BaHus

«/la;IbHEeBOCTOYHBIN (peiepaAILHbIN YHUBEPCUTED)

(ABDY)

IIKOJIA 9KOHOMUWKHA U MEHE/UKMEHTA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHON
PABOTBHI OBYYAIOLINXCA
Heuyerkasi 10ruKa M HePOHHbIE CETH
Hanpasiaenue noarorosku: 38.03.05 buznec-nnpopmaruka
dopma NOArOTOBKYU OYHAS

BnanuBocTok
2017






IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne JlaTta/cpoxn Bun IIpumepHbie dopMa KOHTPOJIA
/i BBINOJTHEHUSI CaMoOCTOSITEILHOM HOPMBI
padoThI BpeMeHHU Ha
BbINOJIHEHHE
1 [lepBas, BTOpas [Toaroroska k 2 YcrHblii onpoc
Hezenu 1abopaTopHBIM
paboram Ne 1, 2 4
N3yuenue
JTUTEPaTyphl
2 Tpetps, uerBeprast | [loaroroska k 2 YcTHbIl onpoc (aHAIN3
HEeJIeTn J1a00paTOPHBIM 1 00CyXICHUE
paboram Ne 3 BO3MOXHOCTEH
Nzyuenue 4 ucnonb3oBanus [1110).
WHCTPYKUUHN AJis 4 KonTponbnas pabota
nosib3oBarens 11110
Nucrannsuusa [10
3 IIaras, mecras IToarorosxka x 2 JemoHcTpanms
HeJenu naboparopHoit pabote BBITIOJTHEHUS 33/I1aHUH,
Ne 4. N3yuenue paz0bop ommooK.
JTUTEPATypPHI
Nzyuenue 4
WHCTPYKUUN 151
nosib3oBarens 11110
4 Cenpmas, BocbMass | [loaroroBka k 2 JlemoHCTpanus
HeJeIn nabopaTopHoi pabore BBITIOJIHCHUS 3a]JaHUH,
Ne 5. pa360p omuodoK
N3yuenne 4
WHCTPYKUUHN AJIst KonTponbnas pabota
nons3oBarens [1I110 2
[ToaroroBka k
KOHTpPOJIbHOM paboTe
5 HeBsitasi, necsras IloaroroBka x 2 VY cTHBIN omnpoc.
HeJeIn nabopaTopHoi pabore
Ne 6. 10
N3zyyenune Rstudio 4
Nucrannsuusa [10
6 OnuHHaanaras, ITonroroBka k 2 YcTHbI# onpoc (aHanu3
JIBEHAIIATast nabopaTopHoi pabore 1 00CYXICHUE)
Heenu Ne 7. 12
N3zyyenune Rstudio
[ToaroroBka k 2 Kontponbnas padota
KOHTPOJILHOM paboTe
7 Tpunanuaras, IloaroroBka k 4 JleMoHcTpanus

YyeThIpHAALATas

1a00paTOpHBIM

BBITTIOJTHEHUS 3aJJaHUH,




HeJenu pabortam Ne 8, 9. pa3bop omuoboK.
Brimonnenue 16
WHIUBUAYATBHOTO
3a/laHus
8 IIarnamnaras, ITonroroBka k 4 YcTHBI# onpoc (aHamu3
ceMHaJIaTas J1a00paTOPHBIM 1 00CYXKJICHHE).
HeJeTn paboram Ne 10, 11. 16 KoHncynprarmus mo
Beimonnenue BBITIOJTHEHUTIO
WHIUBUAYATBHOTO WHUAUBUIYAIEHOTO
3a/1aHus 3a/laHus
9 BOCEMHAa/LaTast Beinonnenue 4 IIposepka u
Hezens WHIUBUAYAIBHOTO KOPPEKTUPOBKa
3a/laHus MOSICHUTEIbHOM 3aruc-
KH{ UHIUBUAYATHHOTO
3a/laHus
10 | IlogroroBka k 36
IK3aMEHY
Hroro 144

PexoMeHnganum no caMmocTosiTeIbHOM padoTe CTYAEHTOB
B cooTBeTCTBUMU € yUE€OHBIM IJIAHOM, IPETyCMOTPEHBI CIIETYIOIIUE BUAbI
CaMOCTOSATENIbHON pabOThI CTYIE€HTOB:

1. W3ydeHue peKOMEHI0BAaHHOM JIUTEPATyphl, MOJTOTOBKA K J1a00OpaTOPHBIM
paboram — 14 4acos;

2. Wucramisauus TPUKIAAHBIX CBOOOJHBIX TMPUKIAJHBIX TIPOrpaMM Ha
WHIMBUYaJIbHOM KOMIIbIOTEpe (BKIIouas R-studio) — 8 yacos;

3. H3yueHume pyKOBOJCTBa TOJIb30BATENs W OCBOEHUE  MPHUKIIAJIHBIX
nporpamm (fuzzy), ucnonms3yeMbIx Ha J1a0OPATOPHBIX 3aHATUAX. VHCTpyKIMH
IIOJIB30BATEIS IPEIOCTABISIET IpenogaBaTens — 16 yaca;

4. YcraHoBKa W oOcBocHHMe makeToB R-Studio, peanusyromux HeYETKHE
BBIYUCJIEHUS U HEUPO-CETEBBIE TEXHOJIOTUH — 22 Yaca.

5. BrlinonHeHWE WHAWBUIYATBHOTO 3aJaHusi MO TemMe  «(popMUpOBaHUE
CUCTEMBI HEUETKOTO BbhIBOJIa». OopMiIeHrE MOSICHUTEILHOM 3aMUCKH - 36 4acoB.

6. IloaroroBka OTYETOB MO TEKYIIUM JJA0OPATOPHBIM paboTaMm — 6 yaca.

7. TloaroToBka K KOHTPOJIbHBIM paboTaMm — 6 yaca;

8. IloaroroBka k ’k3ameHy — 36 4acoB

JIns u3ydeHHs] Kypca HACTOSATEIbHO PEKOMEHIYETCS HCHOJIb30BaTh

JUTEPATYPY, IPEAJIOKEHHYIO B pa3/iesie OCHOBHAs JIUTEpaTypa.

TpeGoBanus K coepKaHUIO U CTPYKTYpe HHAMBUAYAJIbHOIO 3aJaHUS
NHauBHyaIbHOE 3a/IaHUE COCTOMT M3 TPEX PA3ENIOB, 3aKIOYEHUS, CIUCKA
muteparypbl. O0BbEM KaKIOr0 M3 pa3lesoB onpeaensercs coaepxkanuem. OOmui




oobem pabotel He Oomee 10-15 ctpanun. JluarpamMmbl OT TPETHETO YPOBHS
JEKOMITO3UIIMH Pa3MEIIAIOTCs B IPUIOKEHUIX. Pa3ienbl KkypcoBoit paboThl:
1. AHaju3 ¥ onucaHue 00beKTa (CHCTeMbI) C HEYETKHM PeryJiupoBaHueM
1.1. Onucanue 0O0BEKTa C HEYETKUM peryaupoBaHHeM. BbriOOp OOBEKTHBIX
nepeMeHHbIX. BbI0Op BX0/T0B/BBIXO/I0B CUCTEMBI;
1.2. ®opMupoBaHUE TUHTBUCTUYECKIX MTEPEMEHHBIX;
2. ®opMuUpOBaHHE MPABUJ HEYETKOI0 BHIBO/A.
2.1. ®opmupoBaHue 0a3bl MPaBUI HEYETKOTO BHIBOIA;
2.2. Ouenka 0a3bl MpaBUJI Ha MOJHOTY U HEMPOTUBOPEUUBOCTb.
3. UMuTanuoHHoe MoJe/IMpOBaHHe PadOThl CHCTEMbl HEYETKOI0 BBHIBOJAA C
HCNOJIb30BaHue cnienuaausuposanHoro IO
3.1. ®opmupoBaHNE HEYETKUX BXOJHBIX IEPEMEHHBIX;
3.2. ®opMupoBaHNE HEYETKUX BBHIXOJHBIX TIEPEMEHHBIX;
3.3. ®opmupoBaHue 0a3bl MPaBUI,
3.4. TectupoBaHHe CUCTEMBI HEYETKOTO BBIBOJIA (HEUETKOTO PEryJIUpOBaHUS);
3.5. O1eHKa NpaBUIBHOCTU «OTBETOB) CUCTEMBbI
3akiroueHue.

IHoaroroBka 0T4€TOB MO TEKYIIUM padoTam

OTtyeTsl MO JA0OPAaTOPHBIM padoTaM OPOPMIISIOTCS MO UTOraM H3yYEHHS
pasnena kypca. OdopmieHrue 0T4eTOB Mo J1Ja0opaTOPHBIM pabOTaM MPOBOJUTCS B
COOTBETCTBHUH C HUKE U3JI0OKEHHBIMU TPEOOBAHUSIMHU.
Crpykrypa or4era
Hcxonnbie nanHbie
Ienb paGoThI
Hcnions3yemoe npumnosxenue (MpuKIaaHas mporpaMma)
Maremarudeckast MOJEIIb

AEEI A

AHanuTudeckoe pereHue (€cii BO3MOKHO NPEJICTaBUTh)
6. PesynbraT MoaennpoBaHUs
Ortuer BoInonHseTCs cTpanuax ¢opmara A4 (210x297 mm).

TekcroBeiii MaTepuan odpopmirsercs B pemakrope Word Microsoft Office,
dbopmyIIbl (eciu UX MPEACTaBICHHE HEOOXOIUMO) C IIOMOIIIBIO peaakTopa hopMy
Equation. Ta0auiibl IMIIOPTHPYIOTCS B TEKCTOBBIH PeIaKTOP.

Nnmroctpanuu — rpaguku, PUCYHKH, CXEMBI - OGOPMIISIOTCS B yIOOHOM
JUTS aBTOpa Cpe/ie.

B Tekcte JomycKkaroTCs TONBKO OOMICTIPUHSTHIC COKpAIICHHUS WU
COKpaIIeHHUs ¢ pacinu(poBKOi.

OcHOBHOW TekcT O(OPMIISIIOT C MCHOJb30BaHueM mipudTa Times New
Roman. Pasmep mpudra 14 pt . 3aronoBku paszenoB AOMycKaeTcs oGOpMIISITH
mpudTom Gosbiiero pazmepa (15 pt wm 16 pt) u mpudTom Arial.



Tabnuipbl pacnonararoT JuO0 MOCIE CChUIKM HAa HUX B TekcTe. HasBanue
MOMEIIAeTCs HaJl TaOJIUIIe U HaYnHaeTCs coBoM « Tabmuiay.
Ilpu opopmnenuu omuema padbomel He donyckaemcs:
v’ ecmaenamo popmyivl, OMCKAHUPOBAHHbBLE C OPY2UX OOKYMEHNO08;
v écmaenamov mabauubl U 2papuKu, OMCKAHUPOBAHHBIE C OpPY2UX
00KYMEHmOog
Otuer nuOO TMpeAOCTaBIsIETCS TMPENOAABATENI0 B TMEYaTHOM BHJE, JHOO
BBIKJIQ/IBIBACTCSl HA OOJAYHBIN pecypc, CO3AaHHBIN U TOCTYIHBINA BCEM CTyAEHTaM
TPYIIIBI 10 OOLIEMY COTJIANIEHUIO.
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IHacnopr

(oHIa OLIECHOYHBIX CPEACTB

no aucuunanHe «HeueTkas JJoruka u HeﬁpOHHbIe cerTm»

Kon n popmyimmpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIETEHIHH
[1K- 22 cnocoOHOCTH OCHOBHBIE TIOJIOKEHUSI TEOPUU HEYETKUX MHOYKECTB,
UCIIOJIB30BATh 3uaer | cdepy NpUMEHEHNs HEYETKOM JIOTUKH; (HOPMaIH3aIIUIO
OCHOBHBIE METO/IbI HEYETKUX JIOTHYECKHMX 3aKIFOYEHUM
CCTCCTBCHHOHAYYHBIX Vateer OcCyIIecTBISITh ONEPAIMU C HEYETKUMH IEPEMEHHBIMH,
AUCLUILIAH B 5 HEYETKUMH YHCITAMH
poeCCHOHATBLHOM
ACATCTBHOCTH JUTA HaBblkamy aHaIu3a pe3yabTaToB MOJAEIMPOBAHUS
TEOPETUIECKOro n Biazeer | MeTosaMu HEYETKOM JIOTUKH U HA OCHOBE HEMPOHHBIX
SKCIIEPUMEHTAILHOTO cHCTEM;

UCCleJOBAHMS

[ToHATHS M CBOMCTBA  HEYETKUX  IEPEMEHHBIX,
TTK-25 cHOCOGHOCTLIO 3HaeT | JIMHIBHCTHYECKUX MICPEMCHHBIX, HEUCTKHX  YHCCT,
NPHMEHSITh CHCTEMHBI METO/Ibl HEUETKUX BBIYUCIEHUI
HOAXOJ U Hcnonb30Bath anmapar JIMHTBUCTHUYECKUX
MaTeMaTHYECKUE [IEPEMEHHBIX; IPUMEHATH HHCTPYMEHTAJIBHBIE CPEICTBA
METO/IbI B VYmeer | (mpuKIagHBIE TPOrpPaMMbl) IJsi pa3pabOTKU Mojenen
hopmanuzanuu VHTEJUIEKTYAIbHBIX CHUCTEM HAa OCHOBE HEYETKOM
pelIeH s TIPUKIIATHBIX JIOTUKH
3ama4 Ba3oBbIMH TIPEICTABICHUSAMH O MOJEISX HEYETKUX H

Bnaneer

FI/I6pI/II[HBIX CUCTEM

KoHTpoJIb 10CTHKEHUH LeJIeld Kypca

Ne Konrponupyemsie Kozs! 1 aTans! popMUpOBaHHS KOMIETCHIINH O1eHOYHBIE CpPENICTBA
/i pa3zmensl / TeMbl TeKy it TPOMEKYTOH
AUCHUILTAHBL KOHTPOIIb Has
aTTecTaIys
1 IK 22 3naer OcHoBHBIe moNoXkeHHd | KoHTponpHas Bompocsr k
TEOPUM  HEUETKUX  MHOXKECTB, | paGora (ITP-2) sK3ameny 1,
chepy TmNpUMEHEHUS HEYETKOU 2
JIOTHKH; dhopmanuzanuio
HEYETKUX JIOTMYECKUX
Pazpen 2. Dnementsl 3aKII0UYECHUN
TEOPUU HECUYCTKUX Ymeer OCyIIECTBIATE OMEpAIHH KontponsHast Bompocsr k
MHOKECTB C HeYeTKMMH mepeMeHHbIMH, | pabora (ITP-2) 9K3aAMEHY
HCYCTKUMU YMCIaMU 3,4
Bnaneer HaBpikamu  ananmza | KoutponbHast Bomnpocs! x
pe3ysbTaToB MOJENUPOBaHNA | paGora (ITP-2) IK3aMEHY
METOJaMH HEUETKOMH JOMMKH H Ha 56
OCHOBE HEIPOHHBIX CHCTEM;
[K-22 3HaeT OCHOBHBIE moJoXeHHs | KoHTponbHas Bomnpocs! x
TEOPUM  HEYETKUX  MHOXECTB, | paGora (ITP-2) 3K3aMeHy C
chepy TPUMEHEHHUS HEUYETKOH 7 10 10
JIOTHKU; ¢dopmanuzanuio
2 Paznen % DneMeHTRI HEUYETKHUX JIOTUYECKUX
HEUYEeTKOH JIOTUKH 3AKTFOYEHI
Ymeer OcymectBiate oneparun | KoHTposisHas Bomnpocs! k
C HEYETKMMHU [IEPEMEHHBIMU, pabora (ITP-2) JK3aMEHY C
HEYETKHMH YHUCIIaMHU 11 mo 13




Bnaneer HaBrikamu ananuza Konrponbnas Bomnpocsr x
PE3YJIBTaTOB MOJIEITHPOBAHHMS pa6ora (ITP-2) JK3aMeHy C
METOJAMH HEUYETKOM JOTHKHU U Ha 13 mo 15
OCHOBE HEHPOHHBIX CUCTEM;
3Haer TmoOHATHS U cBoiictBa | KoHTposibHas Bompocs! k
HEYETKUX nepeMeHHbIx, | pabora (ITP-2) 9K3aMEHY C
JIUHTBUCTHYCCKUX TEPEMCHHBIX, 16 mo 20
HEYCTKUX YUCENl, METOJIbI
HEYETKUX BBEIYUCICHUN
VYmMmeer Mcnonb3oBaTh anmnapat IIpoext — | llpoexkr  —
JTUHTBUCTHYECKIMU WHAWBHUIYATbHOE | MHIUBUAYAI
TIepEeMEHHBIMH; TPUMEHSTh 3amanue, [Ipoekt | pHOE
Pasnen 4. HeueTkue WHCTPYMCHTAJBHBIC CPEIICTBA (TTP-9) 3a/laHue,
3 MHOKecTBa B cuctemax | I1K-25 (IpuKIIaiHBIE TIPOTPaMM) IS [Ipoext (I1P-
yIpaBJICHUS peanu3anuu MoJieNieii HeYeTKOM 9)
JIOTHKH U TPOBEICHUSI HCUCTKUX
BBIYUCJICHUHN
Bnaneer bazoBeiMu IIpoext — | lIpoexkr  —
MIPECTaBICHUSIMH O MOICIISIX WHAWBHUIYATbHOE | MHIUBUAYAI
HEYETKUX U THOPUIHBIX CUCTEM 3amanue, [Ipoekt | pHOE
(ITP-9) 3aJaHue,
ITpoexr (ITP-
9)
Paszmen 5. OCHOBBI Bnaneer bazoseimu KonTponenas Bompocs! x
4 TEOPUH HEHPOHHBIX I1IK-25 MIPECTAaBICHASIMH O MOICIISIX pab6ora (ITP-2) 9K3aMeHyY C
cerel HEYCTKUX U THOPUIHBIX CUCTEM 21 mo 24

IIkaJjia oueHUBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Kon n Iranbl GopMUPOBAHMS KOMIIETEHIUH KPUTepUH noKa3zareyu
¢opmynuposka
KOMIIeTeHIIUH
3nanue ocHOBHBIX | Croco0OeH:
OcCHOBHBIE MOJIOKEHHs | TIOHATUH TEOpHU ¢ 00BACHUTH
TEOpHUH HEYETKUX | HEUETKUX MIOHATHE
3HAeT MHOKECTB, ctepy | MHOXKECTB «HEUYETKOE
(ToporoBsIit MIPUMEHEHHUS HEYETKOU MHO>XECTBOY;
YPOBEHB) JOTHKY;,  (hopMan3aIuio ¢ popmanmzoBaTh
HEYETKHUX JIOTUYECKUX OIMCAaHUE
I1K- 22 cnocoOHOCTB 3aKIIOYEHH I HEYETKOI0
HCII0JIb30BaTh MHO>KECTBA.
OCHOBHBIE METOJIBI Ymenue Vmeer:
€CTCCTBECHHOHAYYHBIX BBIITOJIHATH ® peaan3oBaTh
JIUCUUIUIMH B onepanuu ¢ 6a30BBIE
npodeccrnoHabHOM HEYETKUMHU ornepanuu c
OCyIIEeCTBIATh  OIIEpaITUH
JIESTEIbHOCTH JJIS MepEeMEHHBIMH, HEYETKUMH
yMeeT c HEYETKUMHU
TCOPETUYCCKOro 1 o HCUYCTKUMHU MHOY>KECTBaAMU,
(MIpOaBUHYTHIN) | MEpEeMEHHBIMH,
IKCIEPUMEHTAIIBLHOTO qucCiaMu ® BBINIOJIHATH
HEYETKUMH YUCIIaMH
HCCIIEI0BaHUs apudMeTHIeCKue
onepanuu c
HEYETKUMH
4HUCIaMU
Hasrikamn aHanmu3a | Brnagenue Bnaneer HaBbIKaMu:
BJIajIccT PEIYIbTATOB HaBbBIKAMMU: ® CO3JIaHUuA u
(BBICOKHIA) MOJICITUPOBAHIS ® [IPUMEHEHUS HCTIONB30BaHUS
METOAAMU HEYeTKOU HEYETKUX CHUCTEM HEYETKOTO




JOTMKM ¥ Ha OCHOBE CHCTEM; JIOTHYECKOT0
HEHPOHHBIX CHCTEM; ® MPUMEHEHHUS BBIBOJA;
HEHpPOCETEBBIX
METOJIOB.
[K-25 3HaeT 3HaHue MpaBUI CriocobeH:
CIIOCOOHOCTBIO (ToporoBsIit (opmarsHOTO ® U3JI0KHTh
MIPUMEHSTD OBCHB) N OIMCAHUA OpMalbHOE
P o P IlonsTss u  cBoiicTBa $op
CHUCTEMHBIN TTIOAXO[ ’ HEYETKHUX OTIHCaHHe
HEUETKUX  IEPEMEHHBIX, N
MaTeMa-THYEeCKHe MEePEMCHHBIX, HEYETKOM
JIUHTBUCTHUYECKUX N
METOBI B JIMHTBUCTUYECKUX MepEeMEHHO1,
MEPEMEHHBIX,  HEYETKHX .
(dopmanuzanuu MEPEMCHHBIX, JIUHTBUCTHYICCKOMN
qHCceN, METOAbl HEYEeTKHX N
peneHus . HEUeTKUX YHucel MePEMCHHO;
BBIYHCTICHUI
MPUKJIAIHBIX 3a7a4 ® OOBACHUTH  YTO
eCTb HEUeTKOoe
YHCIIO.
YMeHue: VYmMmeer:
¢ (popmanmzoBaTh ¢ popmanmzoBaTh
Hcnonp3oBaTh  ammapat OIIHCaHHe KOMIIOHCHTHI
JMHTBUCTHICCKUX 00BEKTOB JUHTBUCTHIECCKOH
MIEPEMEHHBIX; TIPUMEHSTH JMHTBUCTUICCKH TIePEMCHHO;
HHCTPYMCHTAJIbHBIC MU ® HACTpPOHUTH
yMmeeT cpenctea  (TIPHUKIJIATHbIC MIEPEMEHHBIMU; napameTpsl
(IpOABUHYTEIN) | HPOrPaMMBbI) IUIS | © PHMEHSTH NPUIIOKEHHUS, IS
pa3paboTku MofieNiel | MHCTpyMEHTAIbH MOJIENIH  CHUCTEMBI
HHTEJUIEKTyaIbHbIX BI€ CpEICTBa JIS HEYeTKOT0
CUCTEM Ha OCHOBE pa3paboTku BBIBOJIA.
HEYCTKOMN JIOTHKH MoOJeIIeH
HEYETKOTO
BEIBOJIA
Ba3oBeiMu Bnangenune Bnaneet HaBBIKAMHU:
TIPEICTaBICHUIMH O HaBBIKAMU ® HACTPOUKH
MOJIEJISIX HEYEeTKUX U OTIHCaHUS MOJIEIN HEYETKOM
BIIANICCT .
Aeet THOPUIHBIX CUCTEM HEYeTKOW WIIN CUCTEMBI;
(BBICOKHIA) o
ruOpUIHON ¢ (IepBUYHBIMH)
CUCTEMBI. HaCTpof/'IKI/I
HEHUPOHHOM ceTu

OueHouHbIe CpeaCcTBA ISl MPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETEHIMIA

Kon n popmysmpoBka
KOMIIETEHIIUH

3ananue

I1K-
OCHOBHBIE

npodeccuoHanbHOM
TSt TEOPETHYECKOTO

SKCIICPUMCHTAJILHOTO UCCIICAOBAHUA

22 cHocOOHOCTH HCHOIL30BaTh
METOIBI
GCTGCTBGHHOHaquBIX JOUCIIUIIJIINH B
NeITEILHOCTH

BapuaHr 1.

"
BapHaHT 2.

dopmaIn3ynTe HEUETKOE YUCIIO «OT 4
10 8, HanboJsiee BEPOSATHO 4» U HEUETKOE YUCIIO «OT
1 o 2, nanbonee BepossTHO 1,5». Boruture nBa
yucaa. Crnocod — MUHMMAaKCHBIH.

dopManu3ynuTe HEYETKOE YUCIIO «OT 4
10 8, HanboJee BEPOSITHO 4» U HEUETKOE YHCIIO «OT
1 o 4, Haubonee BeposTHO 2». Paznenurte nBa
gucia. Crocod — CEeTMEHTHBIH.

I[IK-25 ¢cmocoOHOCTBIO
CUCTEMHBIN IOIXOI
MaTeMaTHYECKHE METOBI

(I)OpMaJ'II/ISaI_II/II/I peIICHUA MPUKIIAAHBIX

3aja4

NPpUMCHATH

CocraBbTe IMpaBujia HCUCTKOIO BbIBOJAa IIO Mamaamu

U | JUIS OLEHKU BBITYCKHOW KBaIM(PUKAMOHHON pPalbOTHI.
B | OuleHMBaeMbIe NTapaMeTPhl: «Ka4eCTBO MOSCHUTEIbHON

3aIlIuCKH»,

«OTBECTHI
HGO6X0)II/IMI)IG TEPMMHOXKECTBA.

Ha

BOIIPOCHD?.

3amatite




Kpurepuu oneHuBaHusi NP NPOBEIEHUH UTOTOBOI aTrTecTaluM (IK3aMeH)

DK3aMeHallMOHHOE 3ajaHue (Ouier), Kak NpaBWiIO, COCTOUT U3 JABYX
YyacTeil: TEOpEeTUYECKUX BONPOCOB W IMpakThyeckoro 3amaHus. OTBeT Ha
TEOPETUIECKHIE BOMPOCHl TPETOCTABISETCS B MUChbMEHHOM BHje. [IpakTudeckoe
3a/laHUE  TOXKEJAHUIO CTYJEHTAa MOKET BBINOJMHATHCS ¢ momorisio [II1O.
OCHOBHBIM YCJIOBHEM SIBJISICTCSI BBIMIOJHCHUE JHarpaMM B COOTBETCTBHUHU C
TpeOyeMbIM CTaHAAPTOM.

Becosrsie ko3¢ duiinents B utoroBoit omnenke 30% wu 70% OTBETCTBEHHO.
Kputepun oneHWBaHUS pe3ydbTaTOB SK3aMEHAIIMOHHBIX 3aJaHU IMPHUBEACHBI B
Tadomumax 3 u 4.

Ta6muma 3. OreHka TeOpEeTUUECKON YacTH K3aMeHa

KadecTBO OoTBeTAa Ouenka

JlaH TOJIHBIN OTBET HA IMOCTABJIEHHBIN BOmpoc (Bompockl). Bee monsaTus u 90-100
(GOpMYITBI UCIIOJIB3YIOTCS U TPAKTYIOTCS B COOTBETCTBUU C ITOJIOKCHHUSIMH
TEOPUH HEYCTKUX MHOKECTB

OTBeT Ha NOCTaBJIEHHBIN BOIIPOC (BOIPOCHI) HE MOJHBIN. Bee nonstus u 70-80
(GOpMyIIBI UCTIONB3YIOTCS M TPAKTYIOTCSI B COOTBETCTBUU C TIOJIOKCHUSAMH
TEOPHH HEYETKUX MHOKECTB

OTBeT Ha BOMPOC COJIEPKUT CYIIECTBEHHBIE OLTHOKHU. 50-60

Ta6nuna 4. OnieHKka HHANBUIYaTIBHOTO 3a1aHUs

Ka4vecTBO OTBETAa Ounenka
3amaHne BBITOJHEHO NOMHOCTRI0. CHCTeMa HEeUEeTKOTO BEIBOJA, OJTHOCTEIO 90-100
COOTBETCTBYET MTOCTABIICHHOW 3a/1a4e.
3aiaHue BBIMOJHEHO MOJHOCTHIO, HO C CYIIECTBEHHBIMH ommrbOkamu. Crucrema 70-80
HEYETKOT0 BBIBOJIA, PYHKITMOHATbHA, HO «3aKITFOUCHUS» 3a/1a4e HEe
COOTBETCTBYIOT
3amaHne BBHIITOJHEHO HE MOJIHOCTBIO. 50-60

HNroroBass omeHKa 3a OTBET Ha OJK3aMEHE BBIYMCISICTCS  Kak
CpeIHEB3BEIICHHAs, 0 PopMyIie

HUmoeosasn oyenxa= 0,30 *oyenxa 3a meopemuueckuii sonpoc + 0,7* oyenka 3a
UHOUBUOYATIbHOE 3A0aHUe

KoHTposibHBIE BONPOCHI MPOMEKYTOYHOI aTTecTAIlNH (IK3aMeH)
1. TloHsiTHE MHOECTBA, ONEPALIMU HAJl MHOKECTBAMU
2. llonsTue HeonpeaeneHHOCTH. BeposSTHOCTh, HETOYHOCTh, HEUETKOCTb.
3. Ilonstue HedeTkoro MHOXKecTBa. OCHOBHBIE XapaKTEPUCTUKU HEUYETKUX
MHOKECTB
4. Tlpumepsl HEUETKUX MHOXKECTB. DOPMBI 3a]JaHUSI HEUETKUX MHOXKECTB.

o1

Meron noctpoeHus (PyHKITUN MPUHAICKHOCTA HEYETKOTO MHOYKECTBA.
6. Omneparuu HaJ HEUETKUMHU MHOKECTBAMH.




HeueTkas nepeMeHHas (HEYETKUE YUCIIA).
JIuHrBHUCTHYECKAs TIEpEMEHHAS!.
Onepanuu Ha/i HEYETKUMH YUCIIAMH.

. HeueTkue BrIcKa3bIBaHUS.

. HeueTkue otHOIICHUS.

. [Ipumepbl HEYETKMX OTHOLIEHUH.

. [Ipoeknmn HEYETKUX OTHOIIECHHM.

. KoMmo3uiys He4eTKMX OTHOIIICHUIA.

. [IpuMepbl IpUMEHEHHST KOMITO3UIIMA HEYETKUX OTHOIIICHUM.
. HeueTkas nMnnkaims.

. AJITOPUTMBI HEYETKOTO BBHIBOJA.

. HeueTku moaenm.

. HeueTkue Mozienmn B cuctemax ynpaBJICHHUS.

. MonenupoBaHue Ha OCHOBE SKCIIEPTHBIX 3HAHUW O CUCTEME.
. MonenrpoBaHre HEUPOHHBIX CTPYKTYP.

. IckyccTBEHHBIE HEUPOHHBIE CETH.

. AITOpUTM OOYYEHHS OJTHOCIIONHON HEUPOHHOM CETH.

. [ToHsiTHIE THOPUTHBIX CHCTEM.

HpI/IMepHLIe TEMbI HHINBUIYAJIbHBIX 33I[3HI/II7[

Pa3pabotaiiTe cucreMy s OLUEHKH  «OIOJKETHOE KWJIbE» Ha OCHOBE
HEYETKON JOTMKH. PaccMaTpuBalOT HEYETKME  MHOXKECTBA: «ITaKHOCTHY
(MCTOpUYECKME MHOIOATaXKH, CEPUHUHBIE MHOTOATaXKH, HEOOCKpeObl) W
IJIOIIAIb JKWIIbs (Manast — 10 60 kB.M., cpennsis - 10 100 kB. MeTpoB, OosbIIIas,
cBbite 100 KB.METPOB).

2. CocTaBbTe NMpaBujIa HEYETKOTO BBIBOAA OICHKH JOKJaja Ha KOH(PEPEHITUH.

3.

OueHnBaeMbl€ MAPaMETPhI: «KAUYECTBO JIOKJIA1a», KCOOTBETCTBUE
pErIaMeHTy», «OTBETHI Ha BONPOCK». HyXHO 3a1aTh TEPMMHOKECTBA!

CocraBbTe MpaBUiia HEYETKOTO BBIBOJA OICHKU MPUKIATHOW MPOTPAMMBI.
OrneHnBaeMple  TIapaMETPBl:  «COOTBETCTBHE  3asABJICHHBIM  (DYHKITHUSIMY,
«T0JIb30BATENbCKUN HHTEpPEIC)», «paboTOCTTIOCOOHOCT MTPOTPAMMBDY.

CocTaBbTe TpaBWJIa HEUETKOTO BBIBOAA JJISl MPEAOCTABICHUS COIMATBHBIX
a6rot. OTHOIIEHUE OMPEAENICHO Ha HEYETKUX MHOXKECTBAX: «JI0X01» (MaJIbIi,
CpeIlHUM, OOJBIION) U BO3pACT (MOJIOIOM, 3pEbli, CTapbIii).

Pazpaboraiite HEYETKYIO CHUCTEMY BBIICIICHUS IoTanumn s
«Mayioo0eCIieueHHbIX TpaxaaH». [loHATHE «MaT000eCIeUeHHBIE TPaKIAHE)
ONPEJICICHO HA OCHOBE MOKa3aTeseu: «YpOBEHb 3apabOTHOW TIJIATHDY,
«COBOKYITHBIN JOXOJI IPYTUX YICHOB CEMbH», «YHCIIO HEPAOOTAIOMIINX YJICHOB



CeMbH».  ODKCHEPTHBIM CIOCOOOM 3ajaiiTe (YHKIHUIO MPUHAJIEKHOCTH,
IIOSICHUTE I1OJIy4EHHBIN pe3yJIbTar.

6. Heuerkmii peryisTop Ajs YOpPaBIECHUS TPEHAKEPOM «OEroBasi IJOPOKKAY.
B03MOXHO HCIIONB30BaTh MOKA3aTEIW: 4acTOTAa ABIXaHUSA, YacTOTa ITyJbCa,
BO3pAacT.

Kpurtepun oneHnBaHusi IPpU NPOBEACHUHN TEKYyLEeH aTTeCTAlUN
B pamkax kypca «Hederkas JIoruka ¥ HEHPOHHBIE CETH» IPEAYCMOTPEHA
pPEUTUHIOBAasl CUCTEMAa OLEHUBAHHUS paOOThl CTYIEHTOB. PelTHHrOBas oOlLleHKa

BBICTABJISIETCS HA OCHOBAaHUM KOHTPOJIBHBIX PaOOT, MPOBOAUMBIX B COOTBETCTBUU C

rpajukoM oreHuBaHMs. Pe3ynabTaThl BBIMOJHEHHMS] TEKYHIMX  J1a00paTOPHBIX

3aJJaHUIl Ha OLIEHKY KOHTPOJIbHOM paboThl He BIMAIOT. Tekyiue nabopaTopHbIe
3a1aHUA  SABJIIIOTCS DJIEMEHTOM IIOATOTOBKM K BBIIIOJHEHHUIO WHIMBUIYAJIbHOU
paboThl U 3K3aMEHY.
Kpurepuu oneHuBaHUsI KOHTPOJbHOMH PadoTHhI
KonTtponbHass pabora mnpencraBisger coOOW  IPAKTHYECKOE 3a/laHue.
Kputepun oneHuBaHus pe3yJbTaTOB KOHTPOJIBHOM paOOThl NpPHUBEACHBI B

Tabmumax 1.

Tabnuna 1. Kputepuu olleHKH KOHTPOJBHOTO 3aJlaHus

KauecTBO 0TBETA Ouenka

3aJlaHuE BBIIIOJIHEHO MOJTHOCTBIO, B YCTAHOBJIEHHOE BPEMSI. 90-100
3aaHue BBINOJIHEHO MOJHOCTBIO. BpeMs BhINOIIHEHM IPEBBIIIEHO, HO He Ooee 70-80
yem Ha 30%.
3aaHue BBIIOJIHEHO C CYLIECTBEHHBIMU olIOKaMu. Bpems BeImoaHeHNs 50-60
NpEeBBIIEHO, HO HE Ooiiee ueM Ha 30%.
3anaHue He 3aBeplleHo, Pe3yNbTaT He odydeH. [Ipu 3ToM cTyaeHT 3HakoM ¢ 20-40
MIOJIOKEHHUSIMU TEOPUU HEYETKHX MHO)KECTB
CryneHT uMeeT CMyTHOE NPEeACTaBICHNE O HEYETKUX MHOXKECTBAX U /UIIN 10
rUOpUAHBIX cucTeMax. Bpems BeinonHeHus npesbliieHo 6osee yem Ha 30%.

HTorosas oreHka 3a KOHTPOJIbHYIO pa00OTy YUUTHIBAECTCS B PEUTUHTOBOM OIEHKE.
Tunosslie 3a1aHus 1JIs1 KOHTPOJBHbIX PadoT

Kontponshas pabota Nel. Tema «HedeTkue MHOXKECTBA M UX XapAKTEPUCTUKI)

3a7aHbl JIBa HEYETKUX MOJMHOMXKECTBA (JIUCKPETHOE 3aJIaHue):
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/%;, 0.1/x,, 0.75/%,,0.5/ x4,0.3/X,,0.05/ X,

1. Omnpenenute BHICOTY HEYETKOTO MOJAMHOMKECTBA.
Onpenenure HOCUTENb HEYETKOTO ITOJIMHOXKECTBA.

Omnpenenute OKaiIee YeTKOE MHOXKECTBO

Omnpenenute GyHKIIUU MPUHAJICKHOCTH TIEPECEUCHUs] HEUETKUX MHOMXKECTB
Omnpenenute GyHKIIUU TPUHAIIICKHOCTH O0bETMHEHUSI HEYETKMX MHOXKECTB
Onpenenurte GyHKIMHA MPUHAJICKHOCTH Pa3HOCTH HEUETKUX MHOKECTB

ook wh




Kontponbhas pabota Ne2. Tema «JIMHrBUCTHYECKUE TIEPEMEHHBIEY

OO0BbeKT «ABTOMOOWIBY. DOpMaNu3yiTe TMHIBUCTUUECKUE TIEPEMEHHBIE:

«lena»: T {«OroKeTHASY, «OU3HECY, «dnuTHas» }, G{ He, o4eHb, CKOpee,
CJTMIIIKOM }

«IIpober»: T {«maibrity, «6omwmioi»}, G{ HE, 04eHb, CKOpee}
«Pacxon TormuBay: ....

«O0BeEM aBUTATEDY: .....

Konrpoabnas padora Ne4. Tema «HeueTKkue OTHOIIEHUS M HEYETKUH BBIBOI

1)

2)

3)

4)

CocTaBbTE€ HEUETKOE OTHOIIECHHE «IPECTUKHOE KWIbey». OTHOIIECHHE
OTPENCICHO Ha HEYETKUX MHOXKECTBax: «ITaXHOCTb» (TayHXayChl,
HUCTOPUYECKUE MHOTOATAXKKH, CEPUHHBIE MHOTO3TaXKH, HEOOCKpPEOBI) H
momanb Xwibs (Manas — g0 60 kB.M., cpennsisi - g0 100 kB. MeTpoOB,
Oonpiias, ceiiie 100 KB.METPOB).

CocTaBbTe MpaBUila HEYETKOTO BHIBOJA PEUTUHIOBOM OLICHKH JJIsl CTYJICHTA.
Ucnons3zoBate mkany or 0 mo 100 npeictByromme B [ABDPY mnpaBuna
BBICTABJICHUS OIICHOK.

CocTaBbTE€ HEUETKOE OTHOIICHHE «BO3MOXKHOCTH aBapum». OTHOIIECHUE
OTIPE/ICJICHO Ha HEYETKUX MHOXKECTBAX: «CKOPOCTh IBIDKCHHS» (Masas,
cpeaHsis, OoJiblllasi, OYEHb OOJIbIIAsl) U « BIAXKHOCTh MOKPBITUS» (OYECHB
CyX0, CYX0, BJIQXHO, JOXK/b, CHET, JieJ]). DKCHEPTHBIM CIIOCOOOM 3ajiaiiTe
(GYHKIMIO PUHAICKHOCTH, TTOSICHUTE TMOJTYUYSHHBIN pe3yJibTart.

CocrtaBbTe TpaBW/ia HEUYETKOTO BBIBOJAA  OIEHKH JUIUIOMHOW pPaOOTHI.
OuieHuBaeMble  TApaMETPhl:  «KAYeCTBO  TMOSICHUTEIBHOM  3alMCKN»,
«paboTOCTIOCOOHOCTH MPOTPAMMbI», «OTBETHI Ha BOIPOCH». HykHO 3amaTh
TEPMMHOKECTBA!

HNToroBasi onieHKa SIBJISIETCHA CPeIHEB3BELICHHOM OLIEHOK BCeX ITAIOB

arrecranum (peTuHra) u popmupyercsi B COOTBETCTBHH € Ta0auuei S.

Tabmura 5
MuHuMaJbHOE
HaumenoBanue BecoBoii . Tpe6oBaHue LISt
MaxkcumaJibHbI
Ne KOHTPOJBbHOI'O ®DopMa KOHTPOJISI Kod(ppuuueHt Samn JIOMYCKA K
MeponpusITHSI (%) ceMecTpoBOit
arrecrauuu
1 | Konrponsuas pabora Ne 1 KO}II)Z%%;';H” 20% 100 50
2 | Kontponsaas pabora Ne 2 KO}II)Z%%;';H” 20% 100 50
3 | KonrponbHas padora Ne 3 Kontpobras 20% 100 60
p p pabora
4 DK3aMeH JK3aMEH 40% 100 70




UToroBasiyyenxa
= (20% * 6/ ourpNer + 20% * GaMIourpNez + 20%

* 6a'}I‘HKOHTpN‘—’3 + 40% * 6aﬂﬂ31{3aMeﬂ)

KpI/ITepI/II/I OLHECHKHU CTYACHTA M0 TUCHUIIJIUHE
(l'[pOMe)KyTO‘IHaﬂ arrecranmusa — 33‘16T/3K33M6H)

Bbanabl
(perTHHTOB
Ol OIIEHKN)

Onenka
3avyera/
3K3aMeHa
(crannmapTHas)

TpebGoBanus Kk cpOpMHUPOBAHHBIM KOMIIETEHMAM

oT 86 1o
100

«OTJIIMYHO»

CryneHT IeMOHCTpUpYeT c(HOpMHPOBAHHOCTH IUCIMILTMHAPHON
KOMIIETCHIIMM  Ha  WUTOTOBOM  YpPOBHE, OoOHapy>KUBaeT
BCECTOPOHHEE, CHCTEMaTHYeckoe M IIyOOKOoe 3HaHHe y4eOHOro
MaTepuaia, YCBOWJ OCHOBHYI JIUTEpAaTypy H 3HAKOM C
JOTIOTHUTETIFHOU JIUTEPaTypOil, peKOMEHJOBAaHHON MPOTPaMMOH,
yMeeT  CBOOOJHO  BBINOJHATH  IPAKTHUYECKHE  3a/laHusl,
MPEeyCMOTPEHHbIE  MPOTPaMMOH, CBOOOIHO orepupyer
NpUOOPETEHHBIMU 3HAHUSIMHA, YMEHUSIMH, TIPUMEHSET HX B
CUTYaIUSIX MOBBIIIEHHON CI0KHOCTH.

or 76 o 85

«XOopouro»

CTyneHT AeMOHCTPUPYET CHOPMHUPOBAHHOCTH AUCIUIUTMHAPHOU
KOMIIETEHIIMM Ha CpPEJHEM YPOBHE: OCHOBHBIC 3HAHHS, YMEHHS
OCBOCHBI, HO  JIONYCKAIOTCSI ~ HE3HAUUTEIbHBIE  OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUs TMPU aHAJUTHUYECKUX ONeparusx,
MepeHOCe 3HAHUW U YMEHUI Ha HOBBIC, HECTAHIAPTHHIC CUTYAIIHH.

ot 61 1o 75

«YHAOBJICTBOP
HUTCIBHO)

CryneHT AeMOHCTpUpYeT C(OPMHPOBAHHOCTH IUCIMITIIMHAPHBIX
KOMIIETEeHIIMM Ha 0a30BOM ypOBHE: B XOJi¢ KOHTpPOJbHBIX
MEpONPUATHN JIOIyCKaTCA 3HA4YUTEIIbHbIE OLIMOKH,
IIPOSIBIISIETCS. OTCYTCTBHE OTACIIBHBIX 3HAHWW, YMEHUH, HaBBIKOB
[0 JUCUUIUIMHAPHOM KOMIIETCHIUHU, CTYIEHT HCIBITHIBAET
3HAQYUTEIIBHBIE 3aTPYJHEHUs IIPpU ONECPUPOBAHUM 3HAHUSAMHU H
YMEHUSIMH IIPU UX IEPEHOCE HA HOBBIE CUTYAIUU.

ot 0 1o 60

«HE
YZIOBJIETBOPHU
TEJILHO»

CTyneHT NeMOHCTPUPYET CPOPMUPOBAHHOCTH JUCHUILTHHAPHBIX
KOMIIETEHIIM Ha ypoBHE HHUXe 0a30BOTr0o, MPOSBISIETCS
HEJIOCTaTOYHOCTh 3HAHUIA, YMEHHI, HaBBIKOB. JIn6o
JucnuniuHapHbie KOMIETEHIUN He CPOPMHUPOBAHBI

MeToauveckue peKOMEHIALMH,

onpeacadomue npoucaypbl OicHUBAHUA PE3yJabTAaTOB OCBOCHHUA

AUCIHUILINHBI

TeKleIaﬂ aTrecranuss CTYJACHTOB. TCKYH_IaSI arrecranusa CTYACHTOB IIO

JUCHUITIINHE «HeueTkas joruka u HeﬁpOHHBIe CCTHU» IMPOBOJUTCA B COOTBCTCTBUU

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

Tekymas arrectauus 1o qucuuiuimae « Heuetkas moruka 1 HEMPOHHBIE CETH

MPOBOIUTCSA B (OpME KOHTPOJIBHBIX MEPOINPUSATUN (KOHTPOJbHBIE PaOOTHI) IO

OLICHUBAaHUIO (baKTI/I‘-IeCKI/IX PE3yJIbTATOB O6y‘-IeHI/I$I CTYACHTOB U OCYHICCTBJIACTCA




BEJYILIUM IPENOAABATEIEM.

OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:

— yuyebHas JUCHMIUIMHA (AaKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTb
BBINIOJIHEHUS PA3JIMYHBIX BUJOB 33JaHUM, NIOCEIIAEMOCTh BCEX BUIOB 3aHATHUN 110
aTTECTyEMOM JUCHUILINHE);

— CTENEHb YCBOCHMS TEOPETUYECKUX 3HAHUM (aKTUBHOCTh B  XOJ€
OOCYXKIEHU MaTepuanoB JIEKIHUHA, aKTUBHOE y4YacTUE B JIUCKYCCHUSIX C
apryMEHTaMHU U3 JONOJHUTEIbHBIX NCTOYHHKOB, BHUMATEJIbHOCTb, CIIOCOOHOCTh
3aJaBaTh BCTPEUYHBIE BONPOCHI B paMKax JUCKYCCUM WIH 0OCYXJeHus,
3aMHTEPECOBAHHOCTh U3y4aeMbIMH MaTepUaIaMu);

— YpPOBEHb OBJIAJCHUS NMPAKTHUYECKUMU YMEHHUSAMH W HaBbIKAMU IO BCEM
BUJaM Y4eOHOH paboThl (ompenensieTcss Mo pe3yibTaTaM KOHTPOJbHBIX padoT,
NPAKTUYECKUX 3aHSATUH, OTBETOB Ha TECTHI);

— pe3yJIbTaThl CaMOCTOSITENIBHOM paOoThl (3a4aHMs U KPUTEPUHM OLICHKH
pa3menieHsl B [Tpunoxennn 1).

IIpome:kyTouHass arrecTaumMs CTyAeHTOB. [IpomexyTouHas arrectauus
CTYJEHTOB 1o nucuuiinie «Heuerkas noruka 1 HEMPOHHBIE CETU» MPOBOJUTCA B
COOTBETCTBUM C JIOKAJIBHBIMA HOpMaTHBHBIMM akTamMu /[IBDY wu ssusercs
00513aTEIHbHOM.

Buja npome:xxyTouHol aTTecranuu — dk3aMeH (8 cemectp), COCTOSIIUI U3
PEUTUHTOBOM OLIEHKH JIESITEIbBHOCTH CTY/IEHTA B ceMecTpe (KOHTPOJIbHbIE pa0OThI)
Y TUCBMEHHOT'O OTBETa Ha KOHTPOJIbHO-3K3aMEHALIMOHHBIE BOIIPOCHI.



