OEJJEPAJIBHOE I'OCYAAPCTBEHHOE BIO/XKETHOE OBPA30OBATEJIBHOE
YUYPEXAEHHUE MHKIIIO3MBHOI'O BBICIIIEI'O OBPA3OBAHNA

«MOCKOBCKHH I'OCYJJAPCTBEHHBINA T'YMAHUTAPHO
YIKOHOMUYECKUNU YHUBEPCUTET»

Kadenpa MadpopManinoHHBIX TEXHOIOTUN U TIPUKIATHON MaTEeMAaTUKH

A «YTBEPKAAIO»
OOKYMEHT MOAMNMCAH
QNEKTPOHHOWM NOAMUCHIO 3as. Kadenpoii ST 22
ITerpynuna E.B.

Ceptndmkat: 041CD9B1001CAF77894D606F5F479EBLE9
Bnageneu: Caxapuyyk EneHa CepreesHa

« 26 » aBrycta 2019 1.
JencteuteneH: ¢ 26.09.2022 o 26.09.2023 Y

. J

®OH/I OHEHOYHbLIX CPEJACTB
MO JMCHUIIVINHE

HEYETKOE MOJEJIMPOBAHUE

oOpasoBarenbHas MporpaMmMa HarpaBJIeHHUs TTOITOTOBKU

01.04.02 IlpuknanHas MaTeMaTHKa U MH(pOpMaTHKa
bnox b1.0.08 «/lucumniannel (MOAYIH)», 00s13aTeNbHAS YaCTh

IIpo¢uiab moaAroToBKHU

MareMatrnyeckoe U IporpaMMHoOe odecrneueHre HH(POPMAIMOHHBIX CUCTEM B
MIPUKIIATHBIX 00JIACTSIX

KBanudukanus (cTernenb) BHITYCKHUKA
Marwuctp

®opma 00ydyeHust OuHas

Kypc 2, cemectp 3

MockBa
2019



Cocrasurens / cocrtasurenu: MI'TDY. npobdeccop kadeapsl MHGOpMANMOHHBIX TEXHOJIOTUN U
NPUKIATHON MAaTEMATHKHU

MECTO pa60T1>1, 3aHUMaeMasl J10JKHOCTh

% /Z@/ Hcromuna T.B. «21» asrycra 2019 1.

D.1.0. ara
NOINHCE “ Har

Penensent: MITDOY. nonent kadbeapsl HWHGOPMANKMOHHBIX TEXHOJOTMU M NPHUKIATHON
MAaTEMATUKH

MECTO pa60T1>1, 3aHUMacMasa JOJDKHOCTh

; - "’L’/ » benornazos A.A.  «22» aBrycra 2019 .
nomcs ! DIO. Tara
CornacoBaHo:

Ilpeocmasumens pabomoodamens uiu 0oveounenuss pabomooamerel
AO «MUKpPOIPOIIECCOPHBIC CUCTEMBI», K.T.H.

(OMKHOCTH, MECTO PAbOTHI)

I'edepanbHLIN

Jlemunos JILH. «26» aBrycra 2019 r.
MOJIKCH D.1.0. Jata

@DOH/T OLIEHOYHBIX CPEJCTB PACCMOTPEH U 0/100peH Ha 3aceqaHuu Kadeapsl MHPpopMaImoHHbBIX
TEXHOJIOTHI U MPHUKIaIHON MaTeMaTHKU  (mpoTokoid Ne 1 ot «26» aBrycra 2019 1.)

/3aB. xadenapoit HTHHM@?%&CTDVHHHE[ E.B. «26» aBrycra 2019 .

TTO/INHCH d.1.0. Jlata

I[OHOJ'IHGHI/ISI N U3MCHCHUS, BHCCCHHEBIC B (bOHI[ OLCHOYHBIX CPCACTB, YTBCPIKIACHBI Ha 3aCCAAHUN

Kageapsl ,
poTokos Ne OT « » 20_ r.
3aBeayromuii kadenpoit / ®.N.0/

I[OHOJ'IHGHI/ISI N U3MCHCHUS, BHCCCHHEBIC B (bOHI[ OLCHOYHBIX CPCACTB, YTBCPIKIACHBI Ha 3aCCAAHUN

Kadeapsl )
pOTOKOJ Ne OT « » 20_ 1.
3aBenyroumii kadeapoit / ©.1.0/

HOHOJ’IH@HI/ISI 1 UBSMCHCHHS, BHCCCHHBIC B (1)0Hl] OLICHOYHBIX CPCACTB, YTBCPKIACHBI HA 3aCCAaAHUN

Kadenpsl )

poTOKOJ Ne OT « » 20_ r.

3aBenyrouuii kadeapoit / ©.1N.0/




A -

Conepxanue

[TactiopT POHA OIIEHOUHBIX CPEIICTB. ... v vvenrsnsenrenreennenreareeneanneaneans 4
[TepedeHDb OIEHOTHBIX CPEIICTB. ...\ uveersnsenteensanseaneensanseaneeeenneenens 19
Ommcanune ImoKasarenei 51 KpUTEPUECB OLIEHUBAHUS
Y11 (51 0=) £ 111/ 1 S 20

MeToauueckre MaTepuanbl, OMNPEACNAIONINE TMPOLUEAYypPhl OLICHWBAHUSA
pe3ynpTaTOB  OOYYEeHHs, XapaKTepU3YIOUIMX JTambl  (HopMHpOBaHUS
X0 Y18 (S80S 20115 0 U 23
Marepuansl AJi1 TPOBENEHUS TEKYIIETO KOHTPOJS U TMPOMEXYTOYHON
21 M NS08 01 117 0 ; SR 23



1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB

IO JUCHMITIIMHE «HeueTtkoe MOZACIIMPOBAHUCH

OneHOYHBIE CpEICTBA COCTABJSIFOTCS B COOTBETCTBHHM C pabouedl mporpaMMmoit
JUCIUTIIMHBI M TIPEJICTABIISIOT CO00M COBOKYITHOCTh KOHTPOJBHO-U3MEPUTEIBHBIX MaTEpPHUAJIOB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PA0OOTHI, TECTHl W Jp.), MPEIHASHAYCHHBIX IS
WU3MEPEHHS YPOBHS JOCTHKECHHSI O0yUJalOIUMHKCS YCTAaHOBJIEHHBIX PE3YyIbTaTOB O0OyUCHHS.

OHCHO‘IHBIG CpeacTtBa HCHOJB3YIOTCA IIpU  MPOBCACHHHU  TCKYLICTO KOHTPOJIA

YCIICBACMOCTHU U HpOMCH(YTOqHOfI aTTcCTallH.

Tabnuna 1 - [lepedyenp komneTeHMid, GOPMUPYEMBIX B TPOLECCE OCBOCHHUS! TUCIUTUIMHBI

Kon n
coaepxaHue
KOMIIeTeHIHH

IInanupyemMble pe3yJbTaThl 00yUeHHs 0 JUCHHUILINHE
(MoayJ10), XapakTepu3yomue 3Tanbl popMupoBaHus
KOMIIeTeHIIHH

OIIK-1

Crocoben peliaTh aKTyaJIbHBIC 3aJa4Un (bYH,HaMeHTaHLHOﬁ n HpI/IKHa,Z[HOﬁ
MaT€MaTHKHU

OIIK-1.1 3Haer OCHOBHBLIC IIOHSATHS, HJECH, METONBI, CBI3aHHEIC C
byHIaMeHTalbHON u MPUKJIATHOM MaTeMaTUKOM, METO/IbI
MaTEeMaTHUYECKOTO MOJECIUPOBaHMs, (HOPMYIUPOBKA U JI0KA3aTeIbCTBA
YTBEPKACHUM, BO3MOXKHBIE Cepbl UX CBSA3M U MPHIOXKEHUS B JPYTUX
00JIaCTSX MAaTEMAaTUYCCKOTO 3HAHUSI.

OIIK-1.2 VYmeer caMOCTOATENbHO HaXOAUTh B3aUMOCBA3b MEXIY
Pa3IUYHBIMU TIOHSITHSMHU, HCIOJIb3YEMBIMU B HM3Y4aeMbIX JAUCIUIUIMHAX,
MPUMEHSITh METOJbI (HYHIAMEHTAIBHON M TPHKJIATHOW MaTEeMaTHKH JIJIs
perieHus npodecCHOHATBHBIX 3aJ1a4; MIPUMEHSATD METOJIbI
MaTeMaTUYeCKOT0 MOJICITUPOBAHMS B IPUKJIATHBIX 00IaCTsIX.

OIIK-1.3 Bnageer HaBbIKAMU IIOCTPOEHUS W peaJM3alliM OCHOBHBIX
MaTE€MaTUYeCKUX aJrOPUTMOB, HaBbIKAMU aHaJIM3a MaTeMaTUYECKHX
npo0sieM; MOHATHHHBIM B (OpPMAIbHBIM MaTeMaTHYECKUM ariapaToM.

OIIK-3

CnocobeH pazpabaTbiBaTh MaTeMaTHYECKHE MOJEIW U MPOBOAUTH HX
aHaJINU3 NP PEUICHUH 3a/1a4 B 00J1IaCTH NPOPECCHOHATBHON ASITENbHOCTH

OIIK-3.1 3HaeT OCHOBHBIE 3a/Ja4ydl M OOJNACTH TPUMEHEHHUS METOJOB
MaTEMaTH4YECKOIO MOJICJIUPOBAHUS; 0COOEHHOCTHU 00BEKTOB
MOJICTIMPOBAHUS M METOJUKUA HCCIEAOBaHUSA MOJeNneii; 0a30Bble H
METOJO0JOTUYECKHE OCHOBBI TOCTPOCHHS M aHalM3a MaTEeMaTUYECKHUX
MozeJe MpH pemieHuH 3amad B o0nact  mpodeccHOHANbHOM
NEeATeTLHOCTH; OCHOBHBIE TMPHUOPUTETHHIC HAMPABICHUS W KPUTHUECKUE
TEXHOJIOTHH B HAyYHO-HMCCIIEIOBATEILCKON padoTe.

OIIK-3.2 VYMeer OpUEHTUPOBATHCA B Kpyre OCHOBHBIX HpodieMm,
BO3HHUKAIOIINX B PA3IMYHBIX 00JaCTsIX MPO(PECCHOHATBHON NeITeIbHOCTH
M HCIOJIb30BaTh METOJbl aHajdu3a W CHUHTE3a JId IOJYYEHHUS HOBBIX
HAyYHBIX 3HAHUU; CTAaBUTH 33JIa4M 110 BEIOPAHHON TEMaTHKE, BRIOUPATD IS
UCCIIeIOBaHMsI HEOOXOIUMBIE METObI; MPUMEHSTh BBIOPAHHBIE METOIBI K
pPEIIEHUI0 HAYYHBIX 3a/ady, OIEHUWBATh 3HAYUMOCTb IOJIy4aeMbIX
pe3ynbTaTOB Ha OCHOBE IIPOBEACHHOTO aHalIN3a; MPUMEHSITh METObI
MaTeMaTUYeCKOr0 MOJCITUPOBAHUS K PEIICHUI0 KOHKPETHBIX 3ajad,




CTPOUTh MAaTeMaTHYECKHUE AITOPUTMBI M PEaM30BBIBATh MX C MOMOIIBIO
S3BIKOB IIPOTPAMMHUPOBAHHUS.

OIIK-3.3 Bruageer MeTOAOJOrMEN MaTeMAaTHYECKOTO MOJEIUPOBAHMS;
HaBBIKAMHU NPUMEHEHUSI MAaTEeMaTHUYECKOTO MHCTPYMEHTAPHS U1l CO3aHMUs
U HCCIICIOBAaHUS HOBBIX MaTeMaTH4YecKMX Mozeiaed B  obOjacTu
npodecCHOHAIBHON JESITENbHOCTH, HaBBIKAMH TIOCTPOCHUS U pealn3alin
OCHOBHBIX MaTE€MaTH4eCKUX aJTOPUTMOB; OIPEJCICHHBIMU HaBBIKAMH
HOCTPOCHHSI KOHIENITYaIbHBIX M TEOPETHYECKHX MOJETel penraeMbIX
HAYYHBIX NPOOJIEM U 3a71ay, HABBIKAMH CAMOCTOSITEIIbHOW Hay4YHOH PaboOThI
1 pabOTHI B HAYYHOM KOJIICKTHBE.

KoHeunbiMu  pe3ynbTaTaMM  OCBOEHHUS  JUCUUIUIMHBI  SBISIIOTCS  c(hOpMUpOBaHHBIE
KOTHUTHBHBIE JI€CKPUNTOPBI «3HATb», «YMETb», «BIJIAJETH», PACIUCAHHBIE IO OTAEIbHBIM
KoMneTeHIUsIM. POopMUPOBaHUE JIECKPUIITOPOB IPOMCXOJUT B TEUEHHE BCErOo CeMecTpa
[0 JTaraM B paMKaxX KOHTAKTHOW paloThl, BKIIOYAIOLIEH pa3iuyHble BHUIbl 3aHATHH U

CaMOCTOSTENILHONM paboThl, C MPUMEHEHHEM pa3IM4YHbBIX (OPM W METOIOB OOyYEHHS
(Tabm.2).



Tabnuna 2 - @opmupoBaHrue KOMIETEHIIUH B TPOLECCe U3YyYEHUS TUCUUTUINHBL:

Kon YpoBeHb WNHukatopsl JOCTIOKeHUs | Bun yueOHBIX 3aHATHIA, KonTponupyemsle paszznensl U Tembl | OLlEHOUHBIE CpPEJCTBA,
KOMIIETEHIIUH | OCBOCHHUS KOMITETEHIIUI paboThl, bopMbI U | JACUUILIAHBI HCIIOJIb3yEMBIE JUTSL
KOMIIETCHIIU I METO/IbI oOyueHwus, OLICHKH YPOBHS
CHOCOOCTBYIOIIHE c(hOpMUPOBAHHOCTH
(hopMUPOBAHUIO u KOMIIETCHIIUU
Pa3BUTHIO KOMIICTCHIIHIT
OIlIK-1 3naem
Henocratounsiii | OIIK-1. CtynenTt He cmnocobeH | JlekunoHHbIE u | 1. Kimaccudukamms CHCTEM u | Texymuii KOHTPOJIb —
YPOBEHb CaMOCTOATEIIBHO BBIJICTISATh | IPAKTUYECKUE  3aAHATUA, HEYETKUX  Mojeneil.  OCHOBBI | YCTHBIM OIpoOC.
TJIaBHBIE MOJIOKEHUS B | caMocTosTeNbHAs paboTa TEOPHUH HEUETKUX MHOXECTB
M3y4EHHOM MaTepuayie | O0yJarommxcs, 2. OCHOBBI HEUETKOU apu(PMETUKH
JUCLUIIIIUHBI. noAroroBka u  cnaada | 3. OCHOBBI TEOPUU HEYETKUX
He 3Haer OCHOBHBIE MOHATHS, | IPOMEKYTOUHON OTHOIUEHUH
UJEU, METOJbl, CBSI3aHHBIE C | aTTECTAlMM, MOATOTOBKA | 4. OCHOBBI HEYETKOTO JIOTMYECKOTO
byHIaMeHTalIbHOI U | U cllaya 3a4eTa. BBIBOJIA
MIPUKJIAHOU MaTeMaTUKOM, 5. T'mOpummzanus HEUYETKUX U
METO/IbI MaTeMaTUYECKOro HEMPOCETEBBIX MOJIETIEN.
MOJEIUPOBAHUS, Heuerkue HEWPOHHBIE
(bOpMYITUPOBKHU u NPOAYKIIMOHHBIE CETH

JIOKa3aTelIbCTBA  YTBEPIKIACHUM,
BO3MOXKHBIE CEPHl UX CBSI3U U

6. HeliponHsle HeueTKHE cETU
7. Heuerkne MOJEIIH c

! JleKumOHHEIC 3aHSTHS, MIPAaKTHYECKHE 3aHATHSA, Ta00PATOPHBIC 3aHATHS, CaMOCTOSITENbHas paboTa...
? Heo6x01uMO yKa3aTh aKTUBHbBIE M HHTEPAKTHBHBIE METObI 00yUYeHUs (HallpuMep, MHTEPAaKTHBHA JEKIHUs, pad0oTa B MaJbIX IPyIIax, METOJ(bl MO3TOBOTO MITYpMa H T.1.),
CHOCOOCTBYIOIINE PA3BUTHIO y 00YYaIOMINXCSl HABBIKOB KOMAHAHOW paboThl, MEXXIMYHOCTHON KOMMYHHUKALMHN, IPUHSTHS PELICHUH, TUIEPCKUX KaueCTB.
® HanmeHOBaHMe TeMBbI (pa3nena) 6epercst n3 pabouei IpOrpaMMbl AUCIUTUTNHEL.
* Onenounoe CPEJ/ICTBO JIOJDKHO BBIOMPATHCS C yUETOM 3aIlJIaHUPOBAHHBIX PE3YIIbTATOB OCBOCHUS JUCIUIUINHBI, HAIIPUMEp:
«3HaTh» — cobeceJOBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTby», «BnaneTs» — MHOUBHUya IbHBIA WIN TPYIIIIOBOM MIPOEKT, KeWc-3a1a4a, AesoBas (poeBast)

urpa, nopTdoimo...




MPUIOKEHUS B IPYTHX 00JIaCTsIX IPEACTABICHUEM  Ha  OCHOBE
MaTEMaTUYECKOT 0 3HAHUS rpa¢oB
bazoBbiii OIIK-1.1. Cryaenatr ycBowuna | JIekimoHHbBIC u Knaccudukanms CHUCTEM u | Texymuidi KOHTpOJb —
YpOBEHb OCHOBHOE COJIEp/KaHUE | IPAKTUYECKUE 3aHATHS, HedeTkuX  mogeneil.  OCHOBBI | YCTHBIM OIpOC.
MaTepuaiga JUCHUIUIMHBI, HO | cCaMOCTOATEeIbHas paboTra TEOPHUH HEUETKUX MHOXECTB
UMeeT TpoOensl B YCBOCHHH | O0YYarOIINXCS, OcHOBBI HEUETKOH apu(PMeTUKH
Marepuana. HNmeer | noaroroBka W chada OcHOBBI TEOPUU HEUYETKHUX
HECUCTEMAaTU3UPOBAHHBIC IIPOMEKYTOYHOU OTHOILUEHUH
3HaHUSA 00 OCHOBHBIX MOHATHUSAX, | ATTECTAI[MH, MOATOTOBKA OCHOBBI HEYETKOI'O JIOTMYECKOTO
uaesX, METO/ax, CBS3aHHBIX C | U cJaya 3ayeTa. BBIBOJIA
byHIaMeHTalIbHOI u IMuGpuanzanms HEUYETKHUX u
IIPUKIIATHOW MATEMAaTUKOM. HEHPOCETEBBIX MOJIEIIEH.
Heuetkue HEUPOHHBIE
MIPOIYKIIMOHHBIE CETU
Heitponnsie HEUEeTKHE CETH
Heuerkue MOJENU c
NPEICTaBICHUEM  Ha  OCHOBE
rpagos
Cpennnii OIIK-1.1. Ctynent cnocoGeH JlexuroHHBIE u Knaccudukanus CUCTEM U | Tekymui KOHTPOIb —
YpOBEHb CaMOCTOSITENILHO BBIJENIATD MPaKTUYECKUE 3aHATHS, HedyeTkux  mozeneil.  OCHOBBI | YCTHBIHM OIpOC.
TJIaBHBIE MOJI0KEHHUS B pabota B MaJIbIX TEOPUU HEYETKUX MHOXKECTB
U3Y4YEHHOM MaTepHaile. rpynmnax, UHTEpaKTHUBHAs OcHOBBI HEUETKON apu(PMETUKHI
3HAaeT OCHOBHBIE NOHSTHS, UJEH, | JIEKIIHS, JTUCKYCCHS, OcHoBBI TEOpUU HEYETKHUX
METO/IBI, CBSI3aHHBIE c | camocrosiTenbHas padoTa OTHOIIEHUH
byHaaMeHTaIbHOU U | o0yJaromuxcs, OCHOBBI HEYETKOI0 JIOTMYECKOTO
MIPUKIIATHON MaTEeMaTHKOM, | MOATOTOBKAa W  cjaaya BBIBOJIA
METO/IBI MaTEMaTHYECKOTO | IPOMEKYTOUHOU I'uGpuau3zanus HEYETKHUX u
MOJIETTUPOBAHHS, aTTecTally, MOATrOTOBKA HENPOCETEBBIX MOJCTICH.
(bopMynHpOBKH U | ¥ cllaya 3ayeTa. Heuertkue HEHPOHHBIE

JIOKa3aTeNIbCTBA YTBEPIKICHUH.

IIPOLYKIIMOHHBIE CETH
HelipoHHble HEUETKHE CETH




HeueTtkue MOJIETIN C
MpEeACTaBICHUEM  Ha  OCHOBE
rpadoB
Bricokuii OIIK-1.1.  Crynmentr  3Haer, | JIekiimoHHsie u Knaccudpukanus CUCTEM u | Tekymuii KOHTPOJIb —
YpOBEHb MOHUMAET, BBIJACNAET TJABHbIC | MPAKTUYECKUE 3aHSTHUS, HeueTKux  mozeneil.  OCHOBBI | YCTHBIHN OIpOC.
MOJIOKEHUSI B M3y4eHHOM | paboTa B MaJIbIX TEOPHUH HEUETKUX MHOMXECTB
MaTepuaie U CHocoOeH JaTh | rpynmnax, MHTepaKTHUBHAS OcHoBBI HEUeTKOH apuMeTuKu
KpaTKylo XapaKTEPUCTUKY | JICKIIHS, TTUCKYCCHS, OcHOBBI TEOPHUH HEUYETKUX
OCHOBHBIM U7esM | caMoCTosITeNbHasE paboTa OTHOIICHUHN
popabOTaHHOTO MaTrepuaia | o0yJarommxcs, OCHOBBI HEYETKOTO JIOTHYECKOTO
JUCIUTUIAHBI. MOATOTOBKA W  cjaaya BBIBOJIA
[Toka3piBaeT riy0OKOE 3HAHHME U | POMEKYTOUHOM ['ubpunmzanus HEUYETKHUX u
MOHMMAaHUE OCHOBHBIX MOHSATHH, | aTTeCTallMi, MOATOTOBKA HENPOCETEBBIX Mojiesei.
AAeH, METOJIOB, CBS3aHHBIX C | ¥ cJada 3adeTa. HeueTkne HEUpPOHHBIE

byHaaMeHTaIbHOU u
MPUKJIATHON MaTeMaTUKOH,
METO0B MaTeMaTH4ECKOro
MOJIECIINPOBAHUS,
(bopMyITHPOBKH u
JIOKa3aTelIbcTBa  YTBEPKJICHUM,
BO3MOXHBIE C(epbl UX CBSI3U U
MPUJIOKEHUS B IPYTHX 00J1aCTIX
MaTEMaTHYECKOT O 3HAHUS

IIPOYKLIHOHHBIE CETH
HeliponHnsle HeueTkue ceTn

Heuerkue MOJEIIH c
NPEACTAaBICHUEM  Ha  OCHOBE

rpa¢os

Ymeem




bazoBrIit OIIK-1.2. CryneHT ucnbIThiBaeT | JICKIMOHHBIE u Knaccudukanms CUCTEM u | Texymuii KOHTpOJIb —
YPOBEHb 3aTpyAHEHUST  TNpPU  TIOUCKE | IPAKTUYECKUE 3aHSTHS, HeueTkux  mozened.  OCHOBBI | YCTHBIN OIPOC.
B3aMMOCBS3ei MeX1y | pabora B MaJIbIX TEOPUHU HEUETKUX MHOXKECTB
pa3IUYHBIMU MOHATUAMH, | TPYyINaxX, HHTEPaKTUBHAsS OcHoBBI HeUeTKOH apuMeTuKH
UCIOJB3YEMBIMU B H3Y4YaeMbIX | JICKIIHS, TUCKYCCHUS, OcHoBBI TEOpUU HEYETKHX
JTUCLUTIIINHAX. camocTosITeNbHas pabora OTHOIIEHUH
oOyuarouxcs, OCHOBBI HEYETKOI'O JIOTMYECKOTO
MOATOTOBKA M claya BBIBOJIA
MIPOMEXYTOYHOMN IMuGpuanzanus HEYETKHX U
aTTeCTalluu, TMOJIOTOBKA HEHPOCETEBBIX MOJICIICH.
U c/1aya 3a4era. Heuetkue HEHPOHHBIE
MPOJIYKIIUOHHBIE CETH
Heiiponnslie HeueTkue cetu
Heuerkue MOJENU c
NPEACTABICHUEM  Ha  OCHOBE
rpagoB
Cpennnii OIIK-1.2.  Crynentr  ymeer | JIlekunoHHBIE u Knaccudukanus CUCTEM U | Tekymui KOHTPOIb —
YpOBEHB HaxOJIUTh B3aUMOCBS3b MEXKIY | MPAKTUYECKUE 3aHATHA, HeueTknux  monened.  OCHOBBI | YCTHBIN OIpOC.
pa3IMYHBIMHU MNOHATUAMH, | paboTa B MaJbIX TEOPHH HEUETKUX MHOXECTB
UCIIOJIb3YEMBIMH B HW3YYa€MBIX | TPYINaxX, UHTEPAKTUBHAS OcHOBBI HEUETKOM apuPMETHKH
JTUCLUIIIINHAX, MPUMEHSATD | JIEKIUS, JUCKYCCHS, OcHOBBI TEOPHUH HEUYETKHUX
MeToabl  (YHIAMEHTAIBPHOM U | cCaMOCTOsITEbHAsT paboTa OTHOIIIEHUH
MPUKIATHON MaTeMAaTUKU JUIsl | O0y4aromxcs, OCHOBBI HEYETKOIO JIOTHYECKOTO
pemieHusT  TPO(ECCHOHANBHBIX | IOJATOTOBKA W cJada BBIBOJIA
3a/1au. MPOMEXKYTOUHOU IMubpuanzanms HEUYETKHUX u
aTTeCTal, MOATrOTOBKA HENPOCETEBBIX MOJIETIEH.
U cJjaya 3a4era. Heuetkue HEUPOHHBIE

NPOAYKIIMOHHBIE CETH
Heitponnsie HEUETKHE CETH

HeueTkue MOJIETTN C
MPEJICTABICHUEM Ha OCHOBE




rpagoB

Bricokuit
YPOBEHb

OIIK-1.2.  CrymeHT  ymeer
CaMOCTOSITENILHO HaXO/UTh
B3alMOCBS3b MEXY
Pa3InYHBIMU HOHATHAMH,

UCIIOJIB3YEMBIMU B HM3y4aeMBbIX
JUCLUIIIINHAX, [IPUMEHATD
MeTonbl  (pyHIaMEHTaNbHOH U
NPUKIAJHOM MAaTeMAaTUKU Ul

pemieHuss  MPoQecCHOHATBHBIX
3aja4;  NPUMEHATH  METOJbI
MaTEeMaTHIECKOTO

MOJICTTUPOBAHUS B MPUKIATHBIX
o0JacTax.

JlekuuoHHbIe u
MPaKTUYECKHE 3aHATHS,
paborta B MaJIbIxX
rpynmnax, UHTEpaKTHUBHAS
JICKIIHS, TTUCKYCCHS,
camocTosTenpHas padota
oOyyarouxcs,
MOATOTOBKA U
MIPOMEKYTOYHOU
aTTecTalluu, IMOATOTOBKA
U c/1aya 3a4era.

craya

Knaccudpukanus CUCTEM u
HEUETKUX  MOJEJIEH. OCHOBBI
TEOPHUH HEUETKUX MHOMXECTB
OCHOBBI HEUETKOM apu(PMETHKH

OcHoBBI TEOpUun HEYETKHUX
OTHOLIEHUN

OCHOBBI HEYETKOr0 JIOTMYECKOI0
BBIBOJIA

['uGpuansanus HEYETKHUX U
HENPOCETEBBIX MOJIEJIEH.
Heuerkue HEUPOHHBIE

IIPOYKLIHOHHBIE CETH
HeliponHnsle HeueTkue ceTn

Heuerkue MOJEIIH c
NPEACTAaBICHUEM  Ha  OCHOBE

rpa¢os

Texkymui KOHTpOIb —
YCTHBIN OIpOC.

Braoeem




bazoBrIit OIIK-1.3. Crynent Buazaeer | JIeKUMOHHBIE u Knaccudukanms CUCTEM u | Texymuidi KOHTpOJIb —
YPOBEHb OCHOBHBIMH HABBIKAMU | IPAKTUYECKUE 3aHSTHS, HeueTkux  mozened.  OCHOBBI | YCTHBIN OIPOC.
MOCTPOCHUA W peanusanuu | pabora B MaJIbIX TEOPUHU HEUETKUX MHOXKECTB
OCHOBHBIX MaTeMaTUYeCKHUX | TPYIIax, UHTePAKTUBHAS OcHoBBI HeUeTKOH apuMeTuKH
AJITOPUTMOB. JeKUus, TUCKYCCHUS, OcHoBBI TEOpUU HEYETKHX
caMmocTosiTeNbHas paboTa OTHOIIEHUH
oOyuarouxcs, OCHOBBI HEYETKOI'O JIOTMYECKOTO
MOATOTOBKA M claya BBIBOJIA
MIPOMEXYTOYHOMN IMuGpuanzanus HEYETKHX U
aTTeCTalluu, TMOJIOTOBKA HENpPOCEeTEBBIX MoJienei.
U c/1aya 3a4era. Heuetkue HEHPOHHBIE
MPOJIYKIIUOHHBIE CETH
Heiiponnslie HeueTkue cetu
Heuerkue MOJENU c
NPEACTABICHUEM  Ha  OCHOBE
rpagoB
Cpennnii OIIK-1.3. Crynenr Biageer | JIekuMoHHBIE u Knaccudukanus CUCTEM U | Tekymui KOHTPOIb —
YpOBEHB HaBBIKAMH MOCTPOEHUS U | MPaKTUYECKUE 3aHATHUA, HeueTknux  monened.  OCHOBBI | YCTHBIN OIpOC.
peanu3auuu OCHOBHBIX | paboTa B MaJbIX TEOPHUH HEUETKUX MHOMXECTB
MaTEeMaTUYECKUX  aJTOPUTMOB, | TPYINAaX, UHTEPAKTUBHAS OcHOBBI HEUETKOM apuPMETHKH
HaBbIKAMH aHanu3a | JIEKIus, JUCKYCCHS, OcHOBBI TEOPHUH HEUYETKHUX
MaTeMaTHUYECKUX MpooIem. caMOCTOSTENIbHAsT paboTa OTHOIIIEHUH
o0yyJaromuxcs, OCHOBBI HEYETKOIO JIOTHYECKOTO
MOATOTOBKA W craya BBIBOJIA
MPOMEXKYTOUHOU IMubpuanzanms HEUYETKHUX u
aTTeCTal, MOATrOTOBKA HENPOCETEBBIX MOJIETIEH.
U cJjaya 3a4era. Heuetkue HEUPOHHBIE

NPOAYKIIMOHHBIE CETH
Heitponnsie HEUETKHE CETH

HeueTkue MOJIETTN C
MPEJICTABICHUEM Ha OCHOBE




rpagoB

Bricokuit OIIK-1.3. Crynent Buazaeer | JIeKUMOHHBIE u Knaccudukanms CUCTEM u | Texymuidi KOHTPOJIb —
YPOBEHb 3HAHUSIMU BCETO HM3YYEHHOIO | IPAKTUYECKUE 3aHSITHS, HeueTkux  mojzened.  OCHOBBI | YCTHBIN OIPOC.
MaTepuaia, BJaJeeT HaBBIKaMHU | paboTa B MaJbIxX TEOPUU HEUETKUX MHOXKECTB
MOCTPOEHUS U pealM3alluu | TPYIIax, UHTePAKTUBHAS OcHoOBBI HeUeTKOH apuMeTuKH
OCHOBHBIX MaTeMaTHYECKUX | JICKIIHI, JUCKYCCHS, OCHOBEI TEOpUHU HEYETKHX
QITOPUTMOB, HABBIKAMH aHAJIM3a | CAMOCTOSATEIbHAS padoTa OTHOILICHUN
MaTeMaTHYeCKUX npobisiemM; | o0yJaronmxcs, OCHOBBI HEUYETKOI'0 JIOTUYECKOTO
MOHATUUHBIM U (OPMAIBHBIM | IOJrOTOBKA M C/ada BBIBOJA
MaTeMaTUYECKUM armnapaTom. MIPOMEXYTOUHOU ['uGpunm3anus HEYETKHX u
aTTeCcTallMy, II0JrOTOBKA HEHPOCETEBBIX MOJICIIEH.
M cJada 3a4eTa. Heuerkue HEUpPOHHBIE
MPOIYKIIUOHHBIE CETH
Heitponnsie HEUeTKHE CETH
Heuerkue MOJICIIN c
MPEICTABICHUEM Ha OCHOBE
rpagos
OIIK-3 3uaem
Henocratounsnii | OIIK-3. CtyneHnT He crnocobeH | JIeKnnoHHbBIE " Knaccudukanms CHUCTEM u | Tekymuii KOHTPOJIb —
YPOBEHb CaMOCTOSTEIBLHO BBIJICJISTh | IPAKTUYECKHE 3aHATHS, HEYETKUX  Mmojeneil.  OCHOBBI | YCTHBIM OIpoC.
TJ1aBHEIC ITOJIOKECHUS B | camocTosATeNnbHas padoTa TEOPHUH HEUETKUX MHOXECTB
HU3yYEHHOM Matepuane | o0ydJaronuxcs, OcHoOBBI HEUETKOH apu(MeTUKH
JMCIHATIINHEL. MIOATOTOBKA H  cJada OCHOBEI TEOPHUH HEYETKHUX
He 3HaeT OCHOBHBIX 3aJady U | IPOMEXKYTOUYHOMI OTHOIIICHUH
00J1acTH TPUMEHEHHsI METOJIOB | aTTECTAllMH, MOATOTOBKA OCHOBBI HEUETKOI'O JIOTHYECKOTO
MaTEMaTHYSCKOI0 M cJaJa 3a4era. BBIBOJIA
MOJICTUPOBAHUS;, OCOOCHHOCTEH ['ubpunmzamnus HEYETKUX u
O00BEKTOB  MOJEIUPOBAHUSI W HEWPOCETEBBIX MOJICIICH.
METOJIUKH HCCIICIOBaHHUS Heuetkne HEUpPOHHBIE
MOJICIICH; 0a30BBIX i MPOTYKIIMOHHBIE CETH




METOIOJIOTUYECKUX OCHOB HelipoHHbIe HeueTKHE ceTH
IIOCTPOEHHUS u aHaJn3a Heuerkue MOJIEIHN C
MaTEMAaTHYECKUX MOJENIEH IIpH IPEICTaBICHHEM  Ha  OCHOBE
pemieHMH 3a7a4 B obOjactu rpa¢os
npogeccuoHaIbHON
JESITEIIbHOCTH; OCHOBHBIX
IIPUOPUTETHBIX HAIIPaBICHUH H
KPUTHYECKUX  TEXHOJIOTUH B
Hay4YHO-UCCIIEI0BATEIbCKON
pabore.
BazosBerit OIIK-3.1. Crynment ycBoun | JIekunoHHBIE u Knaccudukamms CUCTEM u | Tekymuii KOHTpOJIb —
YpOBEHb OCHOBHOE COJIEp’)KaHUE | IPAKTUYECKUE 3aHSATHS, HedyeTKux  Mozened.  OCHOBBI | YCTHBIM OIpOC.
Mmarepuajga JUCLUIUIMHBL, HO | caMOCTOsTeIbHas paboTa TEOPUU HEYETKUX MHOXKECTB
UMeeT TMpoOeNbl B YCBOEHUHU | OOyUYarOIIMXCS, OcHOBBI HEUETKOM apuPMETHKH
MaTepuaia. HNwmeer | noaroroBka U crada OcHoBBI TEOpUU HEYETKHX
HECUCTEMATU3UPOBAHHBIE MIPOMEKYTOUHON OTHOIUEHUH
3HaHUS 00 OCHOBHBIX 337ayax M | aTTECTALlMH, MOJArOTOBKa OCHOBBI HEYETKOI'O JIOTMYECKOTO
o0jacTy TNpUMEHEHHs METOJOB | U cjaya 3ayeTa. BBIBOJIA
MaTEMaTHYECKOT O I'uGpuau3zanus HEYETKHX "
MOJIETTUPOBAHUS; OCOOEHHOCTSIX HEHWPOCETEBBIX MOJIEIIEH.
O0BEKTOB  MOJEITUPOBAHUS U Heuerkue HEHPOHHBIE
METOJIUKU HCCIIEeIOBaHUS MIPOYKIIMOHHBIE CETH
MOJEIIEH. HeliponHsle HeueTkHe ceTu
Heuerkue MOJENN c
NIPEICTAaBJIEHUEM  Ha  OCHOBE
rpagoB
Cpennuii OIIK-3.1. Crynent cnocoOeH | JIekunoHHbIe 51 Knaccudukanus CUCTEM u | Texymuii KOHTpOJIb —
YpOBEHb CaMOCTOSITENIEHO BBIIETISITh | IPAKTHYECKUE  3aHSATHS, HeyeTkux  mojeneid.  OCHOBBI | YCTHBIM OIpOC.
TJIaBHBIE MI0JIO’KEHHUS B | pabora B MaJIbIX TEOPUU HEYETKUX MHOXKECTB
WU3Y4EHHOM MaTepuaile. rpymnnax, HHTEpPaKTUBHAs OcCHOBBI HEUETKOM apudMeTuKu
3HaeT OCHOBHBIE 3a/Jaydl M | JIEKIMs, JUCKYCCHS, OcHOBBI TEOpUU HEYETKHUX




o0jacTy TNpUMEHEHHs METOAOB | CAMOCTOATEIbHAs paboTa OTHOIICHUHN

MaTEMaTHUYECKOT O o0yJaromuxcs, OCHOBBI HEYETKOI'0 JIOTMYECKOIO

MOJICJIMPOBAHUS; OCOOCHHOCTH | MOATOTOBKA M cJaua BBIBOJIA

O0OBEKTOB  MOJEIMPOBAHUS U | IPOMEKYTOUHON TIMubpuamsanms HEUYETKHUX u

METOIUKU UCCJIEJIOBAHMS | aTTECTAllMM, MOJITOTOBKA HENpPOCETEeBBIX Mojiesei.

Mojeiei;  0a30BbIE  OCHOBBI | U cljaya 3ayeTa. Heuerkue HEHUPOHHBIE

MOCTPOCHUS  MaTeMaTUYECKUX IPOAYKIIMOHHBIE CETH

MOJIENEN NPU PELICHUH 33734 B HeiiponHsie HEUETKHE CETH

obnactu npodeccuoHaNbHOM Heuetkue MOJIeT! c

JESITEIIbHOCTH. IOpEJICTaBICHUEM  Ha  OCHOBE
rpadoB

Bricokuii OIIK-3.1. Cryment  3HaeT, | JlekunoHHBIC u Knaccudukanms CUCTEM u | Texymuidi KOHTPOJIb —
YpOBEHb MOHMMAET, BBIJCNAET TJABHBIC | MPAKTUYECKUE 3aHSITHS, HeueTKnx  mozeneil.  OCHOBBI | YCTHBIHN OIpOC.

MOJIOKEHHUST B M3y4yeHHOM | paboTa B MaJIbIX TEOPHUH HEUETKUX MHOXECTB

MaTepuaie W CHOCOOeH JaTh | rpynmnax, MHTePaKTHBHAS OcHOBBI HEeUeTKOH apu(PMeTuKH

KpaTKylo XapaKTEPUCTUKY | JICKIIHS, JTUCKYCCHS, OcHOBBI TEOPHUH HEUYETKHUX

OCHOBHBIM UJesiM | caMOCTosITeNTbHasE paboTa OTHOLUEHUH

popabOTaHHOTO MaTtepuaia | o0yJarommxcs, OCHOBBI HEYETKOTO JIOTHYECKOTO

JUCLHUTIITUHBI. MOATOTOBKA M  cJaya BBIBOJA

[Toka3zbiBaeT riy00OKO€ 3HAHUE U | TPOMEKYTOUHOM ['ubpunmzamnus HEUYETKUX u

MMOHUMaHUWE OCHOBHBIX 3a/ay W | aTT€CTallUM, MOATOTOBKA HENPOCETEBBIX MOJIETIEH.

o0nacTu TNpUMEHEHHs] METOJOB | U cjaya 3ayeTa. Heuetkue HEUPOHHBIC

MaTeMaTHYECKOTO
MOJICTTMPOBAHMS; OCOOCHHOCTEH

O0BEKTOB  MOJEIUPOBAHUS W
METOTUKH HCCIICIOBAHUS
MOJICEH; 0a30BBIX H
METOJIOJIOTUIECKUX OCHOB
MOCTPOCHHUS u aHaim3a
MaTeMaTHYECKUX MOJIENIeH TpHu
pemieHMyd 3agad B 00JacTu

MIPOAYKLIMOHHBIE CETU
HeliponHsle HeueTkue ceTn

Heuerkue MOJENU c
MPEACTABICHUEM  Ha  OCHOBE

rpa¢os




npodeccuoHanbHOM
JESITEIIbHOCTH; OCHOBHBIX
MPUOPUTETHBIX HAIPaBICHUNH H

KPUTUYECKUX  TEXHOJIOTHMH B
HAyYHO-HCCIIeI0BaTEeIbCKON
pabore.
Ymeem
Bazosebrit OIIK-3.2. CryaeHT ucneiThiBaeT | JIeKUHOHHBIE u Knaccudukamms CUCTEM u | Tekymuii KOHTpOJIb —
YPOBEHb 3aTpyAHCHUS MpU | IPAKTUYECKUE 3aHSITHS, HedyeTKux  Mozenedl.  OCHOBBI | YCTHBIM OIpOC.
OpUEHTUPOBaHUU B  Kpyre | paboTa B MaJIbIX TEOPUU HEUYETKUX MHOXKECTB
OCHOBHBIX mpoOJjemM, | Tpymmax, MHTepaKTUBHAs OcHOBBI HEUETKOH apu(PMeTUKH
BOZHUKAIOIIUX B PA3IUYHBIX | JIEKIHS, TUCKYCCHUS, OcHoBBI TEOpUU HEYETKHUX
obnactTsx  mpodecCHOHANBHON | caMocTosITeNIbHAs paboTa OTHOIIEHUH
JeATEIbHOCTH. oOyuarouxcs, OCHOBBI HEYETKOI'O JIOTMYECKOTO
CTyneHT  HENocC/eoBaTENbHO | MOArOTOBKA M cJada BBIBOJIA
WCIIOJIB3YET METOJbl aHalu3a U | MPOMEKYTOYHOU IMubpuanzanms HEUYETKHUX u
CUHTE3a Ul MOJY4YEeHMs] HOBBIX | aTTECTal[MH, MOJIrOTOBKa HEHPOCETEBBIX Mojienei.
Hay4YHbIX 3HAaHUU. U cJjaya 3a4era. Heuerkue HEWPOHHBIE
MPOTYKIIMOHHBIE CETH
HeliponHnsie HeueTkue ceTn
Heuerkue MOJIeNIN c
Mpe/iCTaBJIeHUeM  Ha  OCHOBE
rpa¢oB
Cpennnii OIIK-3.2.  Crynentr  ymeer | JlekunoHHBIE 51 Knaccudukanus CUCTEM u | Texymnii KOHTpOJIb —
YPOBEHB OPUEHTHPOBATHCS B KpYyre | MPaKTHYECKUE 3aHATHA, HedyeTkux  mozeneil.  OCHOBBI | YCTHBIHM OIpOC.
OCHOBHBIX npobiieM, | pabota B MaJbIX TEOPHUH HEUETKUX MHOXECTB
BO3HHUKAIOIIUX B  Pa3IWYHBIX | TPYIAX, UHTEPAKTHUBHAS OcHOBBI HEUETKOM apupmeTrKu
obnactsx  mpodecCHOHANBLHON | EeKIIHs, JUCKYCCHS, OcHOBBI TEOPUH HEUYETKHUX
NEeSATENIbHOCTH W HCIOJb30BaTh | CAMOCTOATEIbHAS paboTa OTHOIIEHUH
METOJII aHallM3a M CHUHTE3a VIS | 00yJaronmxcs, OCHOBBI HEYETKOI'0 JIOTMYECKOTO

IMOJIYYCHHSA  HOBBIX  HAYYHBIX

MOArOTOBKAa MW  cjada

BBIBOJA




3HAHWM, CTaBUTh 3aJadydl IO
BbIOpaHHOMU TEMAaTHKe,
BBIOMpATh I MCCIEIOBaHUS
HEOOXOIMMEIC METO/bI;
MIPUMEHATHh BBIOpAHHBIE METObI

MPOMEKYTOYHOMN
aTTeCTalluu, MOJrOTOBKA
U c/1aya 3a4era.

HEYETKHX u
MOJIEIICH.
HEUpPOHHBIE

['mbpunmzamnus
HEMPOCETEBBIX
Heuerkue
MPOAYKIIMOHHBIE CETH
Heiiponnsie HeUeTKHE CETH

K PpELIEHUI0 Hay4yHbIX 3ajad, Heuerkue MOJIEIHN C

OLICHUBATh 3HAYUMOCTh NPEACTABICHUEM  HAa  OCHOBE

[OJIyYa€MBIX PE3yJbTaTOB Ha rpacgos

OCHOBE MPOBEJICHHOTO aHAJIN3a.
Bricokuii OIIK-3.2. Crygent  ymeer | JIeKMOHHBIE u Knaccudukanms CHUCTEM u | Texymuidi KOHTPOJb —
YPOBEHb CaMOCTOSITEJIBHO MPAaKTUYECKUE 3aHATHS, HEYETKUX  Mmojeneil.  OCHOBBI | YCTHBIM OIpoC.

OpUEHTUpPOBaTbCS B Kpyre | pabora B MaJlbIX TEOPUHU HEUETKUX MHOXKECTB

OCHOBHBIX npo0iieM, | Tpymmax, HHTEpaKTUBHAS OcHoOBBI HEUeTKOH apu(MeTuKu

BO3HUKAIOIIMX B  Pa3IUYHbIX | JIEKIIUS, TUCKYCCHUS, OcHoBBI TEOpUHn HEYETKHUX

obmactax  mpodeccuoHaJIbHOHM | caMocTosITeNbHas paboTa OTHOIIEHUN

JESATENIbBHOCTH W HCIMOJb30BaTh | O0yJaroumxcs, OCHOBBI HEYETKOr0 JIOTMYECKOTO

METO/Ibl aHaJIM3a M CUHTE3a UId | IOATOTOBKA M cJada BBIBOJIA

MOJIyYEHUSI HOBBIX HAYYHBIX | IPOMEXKYTOUHON I'uGpuanzanus HEYETKHUX u

3HaHMM; CTaBUTh 3aJa4yd IO | aTTeCTalMd, MOArOTOBKa HENPOCETEBBIX MOJIETIEH.

BbIOpaHHOM TeMaTuKe, | U cllaya 3a4era. Heuerkue HEUPOHHBIE

BBIOUpaTh JNS  UCCIIEOBAHUS
HEO0OXOINMBIE METO/IBL;
MPUMEHSTh BHIOPAHHBIE METOIBI
K pCIICHUIO HayJYHBIX 3aj]ad,
OILIEHUBATh 3HAYUMOCTD
MOJTyJ4aeMbIX  Pe3yJbTaTOB Ha
OCHOBE IPOBEJIEHHOTO aHAlN3a,

MPUMEHSITh METO/IbI
MaTEMaTHYECKOTO

MOJEIINPOBAHUSA K  PELICHUIO
KOHKPETHBIX  33/ay, CTPOMTH

IIPOJYKLIHOHHBIE CETH
HeliponHsle HeueTkue ceTn

Heuerkue MOJENU c
MPEACTABICHUEM  HAa  OCHOBE

rpa¢os




MAaTEMAaTUYCCKUE aJI'OPUTMBI U
pPCAIM30BBIBATh UX C IMOMOIIBIO
SI3BIKOB ITPOTPpAMMUPOBAHUA.

Braoeem

bazoBrIii OIIK-3.3. Crynent Biazaeer | JIeKUMOHHBIE u Knaccudukanms CUCTEM u | Texymuii KOHTPOJIb —
YPOBEHb OCHOBHOM METOJI0JIOTHEN | IPAKTUYECKUE 3aHATHUSA, He4yeTKuX  Mozenedl.  OCHOBBI | YCTHBIHM OIpOC.
MaTEMaTHYECKOT O pabota B MaJIbIX TEOPUU HEUYETKUX MHOXKECTB
MOJICJINPOBAHUS; 0a30BBIMU | IpyNMax, HUHTEPAKTUBHAS OcCHOBBI HEUETKOM apupMeTHKn
HaBbIKaMU IIPUMEHEHUs | JIEKLUs, IUCKYCCHS, OcHoBbI TEOpUU HEYETKHX
MaTeMaTH4eCKOro caMmocTosiTeNbHas paboTa OTHOILLUEHUH
UHCTPYMEHTApHUSL. o0yyaromuxcs, OCHOBBI HEYETKOI'0 JIOTMYECKOTO
MIOATOTOBKA M cJaya BBIBOJIA
IIPOMEXYTOYHON I'uGpuausanus HEYETKHUX U
aTTeCTalnyu, MOATrOTOBKA HEMPOCETEBBIX MOJIETIEH.
U c/1aua 3a4era. Heuertkue HEHPOHHBIE
MIPOIYKIIMOHHBIE CETU
HelipoHnHble HEUETKHE CETH
Heuerkue MOJENU c
NPEJICTaBICHUEM  Ha  OCHOBE
rpagoB
Cpennnii OIIK-3.3. Crynenr Biageer | JIekunoHHBIE u Knaccudukanus CUCTEM U | Tekymui KOHTPOIb —
YPOBEHb METOA0JIOTHEN NIPAKTUYECKUE 3aHATUA, HeueTknx  mozened.  OCHOBBI | YCTHBIM ONPOC.
MaTEMaTHYECKOT O pabota B MaJIbIX TEOPUU HEYETKUX MHOXKECTB
MOJIETTUPOBAHUS; HaBbIKaMU | TpyMNax, HHTEPAKTHUBHAs OcHOBBI HEUETKON apu(PMETUKH
IIPUMEHEHHUS MAaTEMaTU4eCKOro | JIEKIIHs, JUCKYCCHS, OcHoBBI TEOpUU HEYETKHUX
MHCTPYMEHTapusl JJIs CO3JaHMsI | caMOCTOATEIbHas paboTa OTHOILIEHUH
u VCCIIEIOBAHMUS HOBBIX | 0OyUaroIuxcs, OCHOBBI HEYETKOI'0 JIOTMYECKOTO
MaTeMaTUYeCKNX MOJENe B | MOArOTOBKA M cJada BBIBOJIA
oOnactu npodeCCHOHATIBHOM | MPOMEXYTOUHOMN I'uGpuau3anus HEYETKHUX u
JESTEIIBHOCTH, HAaBBIKAMU | aTTECTALUU, ITOATOTOBKA HEHPOCETEBBIX MOJETIEH.
IOCTPOCHUsT W peajr3aluu | ¥ cada 3adyera. Heuerkue HEWPOHHBIE




OCHOBHBIX MaTeMaTUYECKUX IPOJYKLIUOHHBIE CETH

aJrOpUTMOB. HeliponHble HeueTkHe ceTu
HeueTtkue MOJIETIN C
MIPECTAaBJIEHUEM  HAa  OCHOBE
rpadoB

Bricokuii OIIK-3.3. Crynent Bianeer | JIekiimonusie u Knaccudukanms CUCTEM u | Texymuidi KOHTPOJb —
YPOBEHb 3HAHUSIMU BCErO0 H3YUYEHHOTO | IPAKTUYECKUE 3aHATHUA, HEYETKUX  Mojeneil.  OCHOBBI | YCTHBIM OIpoC.

MaTepuaa, BJajeeT | pabota B MaJlbIX TEOPHUH HEUETKUX MHOXECTB

METOA0JIOTHEN rpyIIax, MHTepaKTUBHAs OcHoBBI HEUeTKOH apu(MeTuKu

MaTeMaTUYECKOT 0 JeKUus, JTUCKYCCHS, OcHOBBI TEOPHUH HEUYETKHUX

MOJICJINPOBAHUS; HaBBIKAMH | CAMOCTOSITeNIbHAsT paboTa OTHOLUEHUH

MPUMEHEHUS MaTEMaTHYECKOTo | OOydaroImxcs, OCHOBBI HEYETKOr0 JIOTMYECKOIO

WHCTPYMEHTAapUs Il CO3JaHus | IOArOTOBKAa M cJaya BBIBOJIA

U UCCJIEJIOBAHMUS HOBBIX | TPOMEKYTOUHOM ['ubpunmzamnus HEUYETKHUX "

MaTeMaTUYeCKUX MOJENe B | arTecTaluM, MOATOTOBKA HEHPOCETEBBIX MOJIETIEH.

obnactu poeCCHOHAIBHON | U cllaya 3a4yeTa. Heuetkue HEUPOHHBIE

JIeATEIBbHOCTH, HaBbIKAMHU MPOJIYKIIUOHHBIE CETH

MOCTPOCHUST W pealn3anuu HeitponHsie HEUETKHE CETH

OCHOBHBIX MaTeMaTUYECKUX Heuetkue MOJIeNIN c

QITOPUTMOB;  OIpPEICIICHHBIMU MpPEe/ICTaBJIeHUEM  Ha  OCHOBE

HaBbIKAMH MOCTPOEHUS rpacdos

KOHIIETITYaTbHBIX u

TEOPETUUECKHUX MoJieen

pelraeMbIX HAy4HBIX MPOOJIeM U

3aj1ad, HaBbIKAMH

CaMOCTOSITEJIBHOU Hay4HOU

paboThl U PabOThl B HAYYHOM
KOJUIEKTHUBE.




Tabmuma 3

2. IEPEYEHb OLIEHOYHbIX CPEJICTB’

Ne | HaumenoBaHue
OLICHOYHOTI'O
CpeJ/cTBa

XapaKTepI/ICTI/IKa OILICHOYHOI'0 CpCACTBA

[IpencraBnenue onenoynoro cpeacrsa B @OC

1 | YcrHsbiit onpoc

CpencTBo KOHTPOJISI YCBOCHHSI Y4eOHOTO MaTepuana TEMBI,
paszena WM pa3jelioB JUCHUIUIMHBI, OPraHM30BaHHOE Kak
yaeOHOE 3aHATHE B BHJE COOCCEIOBAHUS MPENOJABATENS C
00y4aroIUMUCS.

Bompocsr o Temam/paszienaM JUCIUILTAHBI

5 o o
YKa3blBaloTCA OLLeHOYHble CpeacTBa, NPUMEHAEMbIe B X04e peanmsaumnm pa6oqu| nporpammsbl JaHHOU ANCUNNNUHBI.




3. OIIUCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

OneHuBaHue pe3yabTaToB 00y4eHuUs Mo AucuuIinHe «HeueTkoe MoJenupoBaHue» OCYLIECTBISIETCA B COOTBETCTBHUM ¢ [lonoxeHnem o
TEKYILEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUYHOU aTTeCTalluU 00yJarOIIUXCA.

[TpenycMOTpeHbI clieayromue BUAbl KOHTPOJIS: TEKYIIUH KOHTPOJIb (OCYIIECTBIEHUE KOHTPOJIS BCEX BUJIOB ayJJUTOPHON U BHEAYTUTOPHOU
NesTeIbHOCTH 00yYaroIIEerocs ¢ LUeJblo MOJy4YeHUs NePBUYHON MH(OPMAIIMK O XOJI€ YCBOEHHSI OT/IENIbHBIX 3JIEMEHTOB COACP KAHUS AUCLUILINHBI) U
IIPOMEXYTOUHAs aTTecTalys (OLIEHUBAETCS YPOBEHb M KaU€CTBO IMOATOTOBKH 110 AUCLUIIIIMHE B LIEJIOM).

[Toka3zarenu u KpUTEpUN OLIEHUBAHUS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE OCBOCHMSI JAHHOM JTUCLUIUIMHBI, ONKMCaHbl B Ta0I. 4.

Tabauua 4.



Kon YpoBeHb ocBoeHusd | HMHaukaTopbl Kputepuu olieHUBaHUS pe3yIbTaTOB 00yUeHUs
KOMIIETEHIIUM | KOMIIETCHIIUU JOCTHKEHHUS
KOMIIETCHIIMU
3HaeT
OIlIK-1 Henocratounsiii yposens | OITK-1.1. He 3naem 3nauumenvbHol uacmu mamepuana Kypcd, He CHOCOOeH CamoCmOsmMenbHo BblOeamb

Onenka 2N1a6Hble NONOINCEHUS 8 USYUEeHHOM Mamepuane OUCYUNIUHbL

«HE3a4YTEHO»

ba3o0Bblil ypoBEHb OIIK-1.1. 3naem He menee 50 % ocHoeHO20 Mamepuana Kypcd, 0OHAKO UCNbIMbleaem 3ampyOHeHUs 6 e20

OrneHka «3a4TeHO» npUMeHeHUuu

Cpennuit ypoBeHb OIlK-1.1. 3uaem ocuosHylo uacmbs mamepuana Kypcd, CnocodeH NpuMeHumb U3YYeHHblll Mamepuan Ha

O1eHKa «3a4TEHO» NPpaKmuKe, UCHbIMbIGAem He3HaAYumenbHvle 3ampyOHeHUs 8 peueHuu 3a0ay

Bricokuii ypoBeHb OIIK-1.1. Ilokasvieaem 2onybokoe 3HaHue U HNOHUMAHUE MAmMepuald, CnocobeH NPUMeHUMb U3)YYeHHbIL

OreHKa «3a4TeHO» Mamepuai Ha NPaKmuKe

YmMmeer

ba3oBbIil ypoBeHB OIIK-1.2. Ymeem eocnpouszsecmu me menee 50 % ocmosnoco mamepuana Kypcd, OOHAKO UCHbIMbIGAEM
3ampyOHeHuUs. npy peweHuy RPaKmuyeckKux 3a0ay

CpenHuit ypoBeHb OIIK-1.2. Ymeem pewams cmanoapmmuvie npogheccuonanvhvle 3a0aqu ¢ npumeHeHuemM noay4eHHbIX 3HAHULL,
UCnbIMbI8aem He3Ha4yumenbHole 3ampyOHeHUs. 8 peuleHUU 3a0ay

Bricokwmii ypoBeHB OIIK-1.2. Ymeem pewams cmanoapmuvie npogheccuonanvuvie 3a0auu ¢ npuMeHeHuem NOIYYEeHHbIX SHAHUI,
nokasvieaem 2ny00Koe 3HaHUe U HNOHUMAHUe Mamepudand, cnocoben pewums 3a0auy npu
usMeHeHUU hopmy1uposKu

Biageer

basoBbIil ypoBeHb OIIK-1.3. Braoeem nagvikamu meopemuueckoco U IKCHEPUMEHMANLHO2O  UCCNIE008AHUSI  00BEKMO8
npogheccuonanbHoll 0eamenbHOCmU, YCE0UL OCHOBHOE COOEPI’CAHUe MAMEPUANd OUCYUNTIUHBL, HO
umeem npobenvl 6 yceoenuu mamepuanda. Mmeem necucmemamusupoganHvle 3HAHUSL OCHOBHLIX
Pa30enos OUCYUNJIUHDBL.

CpenHuil ypoBeHb OIIK-1.3. Braoeem nagvikamu meopemuueckoco U IKCHEPUMEHMANLHO2O  UCCNIE008AHUSL  00BEKMO8
npogeccuoHanbHol 0esmeiIbHOCMU, CHOCOOEH CaMoCmOAMeNbHO GblOeNAMb 2NA8HbIEe NOJIONCEHUS 8
uzyuenHom mamepuaie. Mcneimoigaem He3HaAUUmMenbHble 3aMpPyOHEeHUs 8 PeUleHUU 3a0ay.

Bricokwuii ypoBeHb OIIK-1.3. C80000H0  GnA0Cem HAGbIKAMU MEOPEMUYecKo20 U IKCNEPUMEHMANbHO20 — UCCRe008aHUs,
nokasvleaem 2nyOoKoe sHanue U NOHUMAHUe U3VUeHHO20 Mamepuana

3Haer
OIIK-3 Henocratounsrii yposens | OIIK-3.1. He 3naem 3nauumenvnotl uacmu mamepuana Kypca, He CRocobeH camoCmosmenbHO 6bl0eiamb
OreHKa «HE3a4TEHO» 211a6Hble NONONCEHUS 8 USYUEHHOM Mamepuane OUCYUNIUHDL
ba3oBblil ypoBEHb OIIK-3.1. 3naem ne menee 50 % ocnoeno2o mamepuana Kypca, 0OHAKO UCNbIMbleAem 3ampyOHeHUs 8 e20




O11eHKa «3aUTEHO»

NpUMEHEeHUU

Cpennuii ypoBeHb
O11eHKa «3aYTEHO»

OIIK-3.1.

3naem OCHOBHYI0 4Yacmb mamepuaia Kypca, cnocoben npumeHunto usyquHblﬁ mamepuail Ha
npaKkmuke, ucnvlnvleaent HesHa41umejlbHovle 3ampy0HeHuﬂ 6 peuerHuu 3a0ay

Bricokuii ypoBeHb
OrneHka «3a4TeHO»

OIIK-3.1.

Tlokaszvieaem 2]1)/601('06 3HAHUE U NOHUMAHUE Mamepuaia, cnocoben npUMEHUMb LL?ylleHHblIZ
mamepuan Ha npakmuke

YMmeer

ba30Bblil ypoBEHb

OIIK-3.2.

Ymeem eocnpoussecmu ne menee 50 % ocnoeHo20 mamepuana Kypca, OOHAKO UCHbIMblEAem
3ampyOHeHUst npu peuleHul RPaKmuyeckux 3a0ay

CpenHuit ypoBeHb

OIIK-3.2.

Ymeem peuantov cmaﬂdapmnble I’lpO¢€CCMOH6UZbel€ 3a0aqu ¢ npumeHeHuem noay4eHnvblx 3HCIHM12,
ucnslmosleaem He3HAaA4UunejlbHovle 3ampy()HeHuﬂ 6 peuienuu 3a0ay

Bricokuii ypoBeHb

OIIK-3.2.

Ymeem pewams cmanoapmuvie npogpeccuonanvuvie 3a0auu ¢ npumMeHeHuem NOIYYEeHHbIX SHAHUI,
noxasvieaem 2nyOoKoe 3HaHue U NOHUMAHUe MAamepuand, cnocobeH pewums 3a0avy npu
U3MeHeHUU hopmMyIuposKu

Bnageer

ba3oBblii ypoBeHb

OIIK-3.3.

Bnaoeem Haevikamu meopemuyeckoeo U IKCNEPUMEHMATLHO20 UCCAE008AHUS  00BEKMO8
npogeccuonanbHoll 0esmenbHOCMU, YC80Ul OCHOBHOE COOepicanue Mamepuand OUCYUnIuHsl, HO
umeem npobenvli 6 yceoenuu mamepuanda. Mmeem necucmemamusupogamnHvle 3HAHUSL OCHOBHLIX
Paz0enos OUCYUNJIUHDBL.

CpenHuil ypoBeHb

OIIK-3.3.

Bnaoeem naswixamu meopemu4eckoco U  IKCnepumernmaibHoco uccredosanusi 0OvbeKmos
npOd)€CCUOHCUZbHOZZ deﬂmeﬂbuocmu, cnocoben camocmosimesibHo 8bl0eisMb 2IABHbLE NOLONCCHUS 8
U3YHYEHHOM Mamepuale. Hcnvimuvieaem He3nauumenvHole 3ampy0HeHuﬂ 6 peuileruu 3a0au.

Bricokuii ypoBeHb

OIIK-3.3.

Ce0600H0 61a0€em  HABLIKAMU meopemu4eckoco U IKCnepumeHmailbrHoco ucmedosauuﬂ,
nokaswsleaem 2]1)/’607('06 3HAHUE U NOHUMAHUEe U3Y4YeHHO2c0 mamepuaia




4. MeTroau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl
OllEHUBAHUSA Pe3yJbTaTOB 00y4eHMsI

3aganus B ¢popme yCTHOrO onpoca:

Y CTHBIN OMPOC UCIIONB3YETCS ISl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH O0YJarOIIUXCS 110
JUCIUIUIMHE B Ka4eCTBE MPOBEPKU PE3yJIbTATOB OCBOCHUS TEPMHUHONOTHH. KaxkaoMy cTyaeHTy
BBIJIa€TCSl CBOM COOCTBEHHBIH, Y3KO COpMyIUpOBaHHbIN Borpoc. OTBET JOJKEH OBITh YETKUM
U KpaTKUM, COJIEP KAIlUM BCE OCHOBHbBIC XapaKTEPUCTUKHU OMHCHIBAEMOTrO MOHSATHS, UHCTUTYTA,
KaTeropHH.

S. MarepuaJibl 1JI IPOBeIeHUS TEKYLIero KOHTPOJISA U
MPOMEKYTOYHOMN aTTECTANUU

3ananus B gopMe YCTHOIO ONpoca

Cemectp 3

Pa3zpen 1:

1. Krnaccudukanus u xapakTepuCcTHKa CUCTEM.

2. OCHOBHBIC TIOHSTHS U ONIPEICIICHUS TEOPUN MHOXKECTB.

3. Omnpenenenne 1 0003HaYEHNE MHOYKECTBA.

4. OCHOBHBIC OIIEPAIIMU HAJl MHOKECTBAMHU.

o. CaoiicTBa ornepaiuii HaJl MHOKECTBAMHU.

6. OCHOBHBIC TIOHSITHS U OTIPEICIICHUS] TCOPUU HEUYCTKHX MHOXKECTB.

7. CriocoObI 3a/1aHUsT HEYETKHX MHOXKECTB M IX OCHOBHBIC XapaKTCPUCTHKH.

Paznen 2:

1. Omnpenenenne U XapaKTePUCTUKH HEYETKUX YHUCEIL.

2. Omnepanuu HaJ HEYSTKUMH YHCIIAMH Ha OCHOBE MHTEPBATHLHOTO METO/1a.

3. Omnepanuu HajJ HEUETKUMHU YUCIIaMU HA OCHOBE MIPUHIIUIIA HEYETKOT0 0000IIeHN s
JI.3ane

Paznen 3:

1 Omnpenenenusi, TUTIBI U CLIOCOOBI MPEICTaBICHUSI HEYETKUX OTHOIICHUH.
2 Tumel HEUETKUX OTHOIITCHUI.

3 CniocoObI npeicTaBIeHUs] HEUETKUX OTHOIIICHUH.

4, OCHOBHBIE TTOHATHS.

5 Onepanuu HaJ HEYETKUMU OTHOILLIEHUSIMH.

6 CBoOlICTBA HEYETKUX YHAPHBIX OTHOILECHUM.

Paznen 4:

1 HeueTkue NpoIyKIMOHHBIE MOJIEIIH, OITPe/eIeHUE, KOMIIOHEHTEI.

2 CXeMbl HEYETKOTO BbIBOJIA.

3. Cosnanue 6a3bl HEYETKHUX MTPOAYKIIMOHHBIX TIPABUIL.

4 BBejieH1Ee HEUETKOCTH.

5. ArperupoBaHue CTENEHEH MCTUHHOCTH HEYETKHMX BHICKA3bIBAHMI MPENOCHUIOK
10 KaXKOMy IIPABHILY.

6. AKTHBU3aIMs 3aKII0OYEHUI TIPaBHIL

7. AKKYMYJ'II/IpOBaHI/Ie AKTUBU3HUPOBAHHBIX 3aKJIIOYCHUM paBuJL.



8. [IpuBe/IEHHE K YETKOCTH.
Q. [TapameTpuyeckas ONITUMM3AIUS KOHEYHOMH 6a3bl HEYETKUX MPABUIT

Pa3znea 5:
CorocTraBieHre UHTEIUIEKTYalIbHbBIX TEXHOJIOTHI (MOJIEIEi).
OCHOBHBIE HANIPAaBJIEHUS PA3BUTHS HEUETKUX TEXHOJIOTHIA.
OcHOBHbIE HaNpaBJIEHUS Pa3BUTHS HEHPOCETEBBIX TEXHOIOT M.
Knaccudukanus He4eTKUX HEHPOHHBIX MPOAYKIMOHHBIX MOEIEH.
Heuerkne HelipOHHbBIE TPOAYKIIMOHHBIE CETH C MTAPAMETPUUECKON ONTUMU3ALUEH
IIPAaBHJI HA OCHOBE aJITOPUTMOB O0OyUEHUSI.
6. Heuerkue neliponnsie nponykuuonusie cet tuna ANFIS (Adaptive Network-
based Fuzzy Interference System)

agbrownE

Pa3nen 6:

1. Knaccudukanust HEHpOHHBIX HEYETKUX MOJICIICH.

2. HelipoHHBIC HEUETKHE CETH C BBIJICIICHHEM HEYETKOCTH B CTPYKTYPY.
3. HelipoHHbIC HEUETKHE CETH C HaJIEJICHUEM HEHPOHOB HEYETKOCTHIO
4. Ceru Ha OCHOBE HEMPOHOB, PEATU3YIOIINX HEUETKHUE ONEepaLiy.

5. Heiiponsl, peanu3yronire He4eTKUe Onepaui.

Pasznen 7:

1. Heuetkue Mojenu ¢ mpeacTaBiIeHUEeM Ha OCHOBE rpadoB.

2. Tunel NpoOJIEeMHO-OPUEHTHPOBAHHBIX HEUCTKHX MOJICIICH.

3. HeueTrkue onieHOYHEBIC MOJICIIH.

4, HeueTkue OaliecoBCKHE CETH

Kontpoaupyembie komnerenuuu: OIIK-1, OIIK-3.
Ouyenka KomnemeHyuil OCyuiecmensiemcs 6 coomeemcmeuu ¢ maoauyei 4.

BOl'lpOCLI K 3a4€Ty

Cemectp 3

1. Onpenenenue, 0603HaUeHUE, CIOCOOBI 3aJaHUS U IPUMEPBI HEUETKUX MHOKECTB.

2. OCHOBHBIE XapaKTEPUCTUKU HEYETKHX MHOXECTB (HOCUTEIb HEYETKOTO MHOXKECTBA,
BBICOTa HEUYETKOTO0 MHOXECTBA, HOpPMallbHOE M CyOHOpPMajgbHOE HEYETKOE MHOXKECTBO,
YHUMOJAJIBHOE HEYETKOE MHOKECTBO, TOUKA MEPEX0/1a HEYETKOTO MHOKECTBA, AP0 HEYETKOIO
MHO’K€CTBA, CHHIJITOH).

3. HeueTtkoe MHOXkecTBO N-Tuna. MHOXECTBO O-ypoBHS. MOJlyslb HEUETKOTO MHOKECTBA
(ckansipHast MOIIHOCTb, OTHOCUTENbHASI MOIIIHOCTB ).

4. CtanaapTHbIe ONepalliy HaJl HEYETKMMH MHOXECTBAMM, UX ONpe/esieHus (paBeHCTBO,
BKJIIOUEHUE, CTpPOroe BKJIIOYEHME, JOINOJIHEHUE, IepecedeHne, OObeIUHEHHE, pPa3HOCTb,
JTU3BIOHKTHBHAS CyMMa, YeTKOE MHOXKECTBO, OJIKaiiiiee K HEYeTKOMY MHOXECTBY, JIEKapTOBO
MIPOU3BE/IEHNE HEUETKUX MHOMXECTB).

5. CBolicTBa CTaHJApTHBIX ONepanuil HaJl HEUETKUMU MHOKECTBAMU (MHBOJIIOTUBHOCTb,
KOMMYTaTUBHOCTb, aCCOLIMATUBHOCTH, IUCTPUOYTUBHOCTb, HIEMIIOTEHTHOCTb, IMOIJIOIIEHHUE,
TOXKIECTBEHHOCTb, 3aKOH Je¢ Moprana, JKBUBaJCHTHOCTb, CHUMMETpPUYHAas pa3HOCTHAas
dbopmyna).

6. PacmmpeHHble omnepanyy Haj HEYETKMMU MHOXECTBAMM: OIEpPALMU JIONOJHEHUS
(crangapTHOE HEYETKOE JIOTMOJHEHHE, HEYETKOe JOTMOoNHeHHe frepa); omepanuu MnepeceyeHus
HEUETKUX MHOXECTB (CTaHJApTHOE HEYETKOe IepeceueHue, HeueTkoe mepeceueHue repa,
anredpandyeckoe MpOU3BeIeHNE, TPAaHUYHOE IMPOU3BEACHUE, APACTHUYECKOE MPOU3BEIEHUE, A-



CyMMa); orepanuu O0beIUHEHUS HEUETKUX MHOXKECTB (CTaHAapTHOE HEYETKOE OOBEAMHECHHE,
HeueTkoe oObeauHeHue Arepa, anreOpanueckas CyMMa, TpaHHYHas CyMMa, JpacTHUYecKas
CyMMa, A-CyMMa);

7. Omnepauuu ONpeAeTeHUs CXOJCTBA/pa3ivuus MEXIy HEYETKMMH MHOXXECTBaMU
(HeueTKkass pa3HOCTh, JIU3BIOHKTHBHAs CymMMa, OTpaHUYEHHas pPa3HOCTb, HECBSI3HAs CyMMa),
OlpeieNIeHus1, IPUMEPBHI.

8. PaccTosiHME MeX1y HEUYETKMMHU MHO)KECTBaMHU (HEYETKOE X3MMHUHIOBO PACCTOSHUE,
OTHOCHUTEJIBHOE X3MMHUHI'OBO PAcCTOSHHE, HEYETKOE 3BKIMJOBO PACCTOSIHME, OTHOCUTEIbHOE
IBKJIMJ0BO PACCTOSIHUE, HEYETKOE PACCTOSIHME MUHKOBCKOTO).

9. JlonosnHuTeNpHBIE ONEpallMK HaJl HEYETKMMU MHOXXECTBAMM (YMHOXEHHE Ha 4HUCIIO,
BO3BEJICHUE B CTEIIEHb, KOHIIECHTPUPOBAHUE, PACTSHKEHUE, BBIITYKIIas KOMOWHALUA).

10. Onepanuu t- U S-HOpM HaJ HEYETKUMHU MHOKECTBAMH, ONpPEACIICHUS, CBOMCTBA,
IPUMEPBHL.

11. Iloka3aTenu pa3MbITOCTH HEUETKUX MHOXECTB, UX KIACCU(PUKALMS, TPUMEPBI.

12. Onpenenenre U XapaKTEPUCTUKU HEUETKUX YHCeNl (MHTEpBaJI (-yYpPOBHS HEUETKOTO
YuCciIa, HOCUTENb, YHUMOAAJIbHOE HEYETKOE YHUCIIO, TOJIEPAHTHOE HEYETKOe YMCIIO, HEeUeTKUH
HYJIb, HEUETKOE MOJ0XKHUTEIbHOE U OTPULIATENILHOE YUCIIO).

13. JlekoMIo3ulius HEUETKOrO YMCIa.

14. Onepauuu Hajg HEYETKMMH YHCJIAaMU HAa OCHOBE MHTEpBaJIbHOTO Merona. Ilpunummn
HeueTkoro o6o6menus JI. 3age. Onepauuu Hajg HEYETKUMHM YMCIAMU HAa OCHOBE NPHUHIIMIIA
HeueTkoro ooo0menwus JI. 3aze.

15. TpeyronpHble HEUETKHE YKcia (ONpeiesIeHUe, Oepalun).

16. TpaneneunnanbHble HEUETKHUE YKUCIIa (OIIpeIETICHHUE, OTIEPALIUN).

17. Heuetkue uncna (L-R)-tuma (omnpeaenenue, onepamun).

18. Onpenenenuss 1 OCHOBHBIE MOHATHS HEUETKUX OTHOLIEHUH. CiocoObl npeacTaBIeHUs
YHapHbBIX U OMHAPHBIX HEYETKUX OTHOLIEHUH. OTHOIIEHUE (-yPOBHSI HEYETKOTO OTHOIICHHUS.

19. JlekoMmo3uiusi, NpOEKIUS U LUIMHAPUIECKOE IPOJOHKEHUE HEYETKOI0 OTHOLICHHUSI.

20. Omepauuu HajJ HEYETKUMH OTHOIIEHUSMH (0ObEIUHEHHUE; IepecedyeHue;
anredpandyeckoe Mpou3Be/IeHUe; anredpanyeckas CyMMa; J0MOJHEHUE; TU3bIOHKTHBHAS CYMMa,
UHBEpPCHUS; 4YETKOE OTHOILIeHHWe, Onmkailiee K HEYEeTKOMY OTHOLICHHIO; KOMITO3HUIIMS,
Pa3HOBUIHOCTU KOMIIO3HIIMIA).

21. CaoiicTBa HEYETKMX YHApHBIX OTHOUICHUH (pedaeKCUBHOCTb, CUMMETPHYHOCTD,
TPaH3UTUBHOCTD). TpaH3UTUBHOE 3aMbIKAHUE HEUETKUX YHAPHBIX OTHOILIEHUH.

22. HedeTkoe OTHOIIEHUE YKBUBAJIEHTHOCTH (OIIPEEIICHNE, IPUMEDHI).

23. HeueTkoe OTHOILIEHUE CXO/ACTBA (ONpeeIeHUE, IPUMEPBI).

24. Hederkoe OTHOLIEHHE THpeAnopsaaka (ompeneneHue, npumepsl). Hederkoe
OTHOIIEHHE NopsAKa (OIpeielieHne, IPUMEPHI).

25. Heuetkuii roMOMOp(hU3M MEXKIY HEUETKUMH YHAPHBIMH OTHOIICHUSMH.

26. Heuetkue rpadbl. Pa3HoBHIHOCTH HEYETKUX Ipad)oB, UX XapAKTEPUCTHUKHU.

27. OmnpeneneHue HEYETKOW NPOAYKIMOHHOW Moxaenu. KOMIIOHEHTBI HEYeTKHX
MIPOTYKIIHOHHBIX MOJENIEH.

28. IlpsiMoii HEeYeTKUH BBIBOJ: MPABUIIO «HEYETKHH MOJAYC MOHEHC», 3Tanbl. OOpaTHBIN
HEYETKHUN BBIBOJI: TPABUJIO «HEYETKUN MOJYC TOJIEHCY, 3TAIBI.

29. Kiaccel omepanMii HEYeTKOM HMMIIMKauuu. KpuTepuum OLEHKHM HEYETKOU
VUMIUTHKAIIH.

30. OcHOBHBIE 33J]au CO3JaHMsI 0a3bl HEUETKUX MPOAYKIIMOHHBIX ITPABHII.

31. ®opmupoBaHre HEYETKHUX (TIPOCTHIX U COCTaBHBIX) BBHICKA3bIBAHUHN B MPEANOCHUTKAX
Y 3aKJIFOUEHUSX MTPABUIL

32. Knaccuukanus TMHIBUCTUYECKUX MPOTYKIMOHHBIX PABUIIL.

33. Knaccuduxanus HeueTKUX MPOAYKIIMOHHBIX MPABUII C 3aKIIOYEHUSIMH B BHJI€ YETKUX
3HAYEHUH UM QYHKIHH.



34. Tumsl cTpykTyp 0a3bl HEYETKHX MPOAYKUMOHHBIX mpasui (SISO-, MISO-, MIMO-
CTPYKTYPBHI).

35. Cnoco0bl AeneHus IpOCTPAHCTBA MPEAIIOCHUIOK HEYETKUX MPOIYKIIMOHHBIX ITPABUIL.

36. KackagHoe coenHeHe 6a3 HEUETKHX MPOYKIIMOHHBIX IPABUIL.

37. ObecrieueHue MOJHOTHI U HEMPOTUBOPEUUBOCTH 0a3bl HEUSTKHUX MPABHUIL

38. OCHOBHBIE KOMIIOHEHTbl HEUETKHMX MPOJAYKIIMOHHBIX MoJeneid. Benenue
HEYETKOCTU. ATpErnpoBaHMe CTEIIEHU HCTUHHOCTHU MPEANOCHIIOK IIPaBUJI, OCHOBHBIE ONIEPALINH.
AKTHMBHM3aus  3aKIIOYEHUM  IpaBuil, OCHOBHBIE  OIl€palyu. AKKyMyJIHpOBaHHE
AKTUBU3MPOBAHHBIX 3aKIoueHuil npasui. [IpuBeneHne K 4eTKOCTH, KiacCH(UKaKS METOI0B
nedassugpukanun. [Tapamerpudeckas onTuMHU3anys KOHEUHON 0a3bl HEUETKUX MPaBUIL.

39. Aunroputmbl HeueTkoro BbiBoAa: Mampaanu, Jlapcena, Llykamoro, Takaru—CyreHo.
ANIPOKCUMALIMOHHBIE CBOMCTBA HEYETKUX MPOLYKIIMOHHBIX MOJEICH.

40. OmpeneneHue HEYETKUX HEUPOHHBIX MNPOAYKIMOHHBIX ceTei. Kiaccudukanus
CHOCcO0OB MHTETPALUU HEYETKUX MPOTYKIIMOHHBIX MOJieNiell ¢ HEPOHHBIMU CETAMHU.

41. Heuerkue HelipoHHble nponykuuoHHsle cetu tuna ANFIS (onucanue, crpykrypa,
oOyueHue).

42. HeueTkas HelipoHHas NpOAYKLIMOHHAs ceTh Banra—Mennens (onucanue, CTpyKTypa,
oOyueHue).

43. Heuerkass HeilipoHHas mpoaykuuoHHas ceTh Takaru—Cyreno—Kanra (omucanue,
CTPYKTypa, 00y4ueHHe).

44. TloctpoeHue (GYHKIMH MPUHAMIC)KHOCTH MPEANOCHUIOK M 3aKIIOYCHHA HEYETKHX
IIPOAYKIIMOHHBIX IIPABUJI HA OCHOBE HEMPOHHBIX ceTell. DOpMUPOBaHUE MPEATIOCHUIOK HEYETKUX
IIPOYKIMOHHBIX ITPAaBUJI HA OCHOBE HEMPOHHBIX ceTel. DopMUpOBaHUE 3aKIIFOYCHUM HEYETKHUX
IIPOAYKIIMOHHBIX IIPaBUJI HA OCHOBE HEMPOHHBIX CETEH.

45. Pa3OueHre MPOCTPAHCTB BXOJIHBIX IMEPEMEHHBIX M (HOPMUPOBAHHE MHOTOMEPHBIX
(byHKUUH TpUHAJUIEKHOCTH MPEIIOCHUIOK HA OCHOBE HEMPOHHBIX ceTeil.

46. OrmpeneneHre HEUETKUX HEHPOHHBIX MPOAYKIHOHHBIX cered. Kiaccudukanus
CHOCO0OB MHTETPALMU HEYETKUX NMPOIYKIIMOHHBIX MOJieNieil ¢ HEPOHHBIMU CETAMHU.

47. Heuerkue HelipoHHble nponaykuuoHHble cetu tuna ANFIS (omucanme, crpykrypa,
oOydeHue).

48. HeueTkas HelipoHHas NpOAYKLHOHHAas ceTh Banra—Mennens (onucanue, CTpyKTypa,
oOydeHue).

49. Heuerkass HellpoHHas mponaykiuoHHas ceTh Takarn—Cyreno—Kanra (omucanue,
CTPYKTYpa, 00y4eHue).

50. IMoctpoenne (yHKIHMI TPUHAIIECKHOCTH MPEANOCHUIOK W 3aKITIOYECHUN HEYETKUX
IIPOAYKIIMOHHBIX IIPABUJI HA OCHOBE HEUPOHHBIX ceTeil. DopMHUpoBaHME NPEANIOCHIIIOK HEUETKUX
IIPOJYKLIMOHHBIX ITPaBUJ HA OCHOBE HEMPOHHBIX ceTell. DopMupoOBaHUE 3aKIIFOUEHUN HEYETKHUX
IIPOAYKIIMOHHBIX IIPaBUJI HA OCHOBE HEMPOHHBIX CETEH.

51. Pa3buenue mpocTpaHCTB BXOJHBIX NMEPEMEHHBIX U (OPMUPOBAHHE MHOTOMEPHBIX
(GyHKUIMH TpUHAUIEKHOCTH MPEINOChIIOK HA OCHOBE HEMPOHHBIX ceTeil.

52. OmpeneneHne HEHUPOHHBIX HeUeTKUX cereil. CrocoObl BBEICHHS HEYETKOCTH B
KOMITIOHEHTBI HEMPOHHBIX CETEH.

53. HelipoHHBIE HEYETKHE CETHU C BBEJICHHEM HEYETKOCTH B CTPYKTYPY HEUPOHHBIX
ceredl. HeueTkuii MHOTOCIIOMHBIN NTEPCENTPOH.

54. HeiipoHHble HEYeTKHE CETH HA OCHOBE HeueTKUX HeipoHoB. OObyHas (regular)
HellpoHHas HeueTkas ceTh. HeueTkne Heiiponsl KBana n Kou.

55. He#lpoHHBIE HEYETKHE CETH HAa OCHOBE HEHWPOHOB, pEATU3YIOIIUX HEYETKUE
onepauuu. Onpexnenenue. [Ipumeprsl HEHPOHOB, PEANU3YIOINX HEUETKUE ONEPALIUH.

56. I'mbpuaHbIi Helpo-HeUeTKuM KiaccudukaTop.

57. [lepeBbs knaccupUKaIMM Ha OCHOBE THOPUAHBIX HEMPOHHBIX HEUETKUX CETEH.

58. 'mOpuaHbIe HEMPOHHBIE HEYETKHE CETH IS pPean3allii KOMITO3HIIMOHHBIX TPaBHII
BBIBOJIA.



59. T'uOpunHble HEHPOHHBICE HEYETKHE CETH ISl W3BJICUCHUS HEYETKHX NPaBHI W3
JTAHHBIX.

60. Heuetkas accounaruBHas namsate b. Kocko.

61. AITOpUTM MOCTEIIEHHO BO3PACTAIOIIET0 pa3OuCHHS.

62. OOyueHnne HEMpPOHHBIX HedeTKux cerell. Knaccudpukanus moaxomoB K 00yYSHHIO
HEUPOHHBIX HEYETKUX CETEH.

63. OOyuyeHHe HEMPOHHBIX HEYETKMX CETEel Ha OCHOBE AalIrOpUTMa C OOpaTHBIM
pacnpocTpaHEeHHEM OIIMOKH.

64. OOyuyeHHe HEHPOHHBIX HEYETKUX CETeW C HEYEeTKHMMH BXOJaMH W BBIXOJaMU H
YETKUMH BECOBBIMH KOAP(HUIIMCHTAMH.

65. Hcnonbp3oBaHuEe HEUETKUX NPOAYKIMOHHBIX ceTed B HeWpoHHbIX ceTsax. CANFIS-
CETb.

66. 3HaKOBbl€ KOTHUTUBHBIE KapThl (ONpEIEIEHHE, MOCTPOEHUE, pPEIIacMble 3aauH,
pa3BUTHE 3HAKOBBIX KOTHUTHBHBIX KapT). Hewerkume kornutuBHble KapThl b. Kocko
(ompeneneHue, IOCTPOEHUE, MOJIENb JUHAMUKY, PEIIaEMbIe 3a/1a4n).

67. Heuetkue xoruuTuBHBIE KapThl B. CuioBa (ompeneneHne, NOCTPOSHUE, CUCTEMHBIE
XapaKTEpUCTHKH, pPELIaeMbIE 3a/1a4N).

68. Heuerkue cetu Iletpu. Ompenenenue. Knaccuduxamms. 3amaum, permaembie ¢
HCIIOJIb30BaHNEM HeueTKHxX cerel Ilerpu.

69. Heuerkue OailecoBckue ceTu (OmpeneieHue, CnocoObl BBEIEHUS HEYETKOCTH B
OaiiecoBCKUE CeTH, HEUETKOE 0aileCOBO MPaBMUIIO).

70. Heuetrkue cutyaunonusie cetu. Onpenenenue. [IpencraBienne HeUeTKON CUTYaIIHH.
3aauu, peraeMple ¢ UCII0JIb30BAaHUEM HEUETKUX CUTYAllMOHHBIX CETEH.

Kontpoaupyembie komnerenuuu: OIIK-1, OIIK-3.
Ouenka Komnemenyuil OCyu,ecmenaenmcsa 6 coomeemcemeuu c maoauyei 4.
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