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1. Ileau v 3aga4M OCBOEHHUS TUCHUILIHHBI

1.1 Ileab ocBOEHUS AMCIIUILIAHbBI

Vyebnas nucummuinHa «HeipoceTreBble M HEYETKHE MOJACIWY» MpeJHA3HAuYCHA IS
W3yYCHUS MTPUHLIMIIOB ITOCTPOCHUSI HEMPOHHBIX CETEM U CUCTEM HEUETKOTO BBIBOJA.

Heabro npenofgaBaHuss U U3YYEHUs] OUCHMIUIMHBL «HelpoceTeBble M HEUETKUE MOJEIIHN
SBJISICTCS 3HAKOMCTBO CTYJICHTOB C TMPUHIUIAMH pabOThl HEUPOHHBIX CETeH, H3y4YeHHUe
MPUHLUIIOB MOCTPOEHUSI CUCTEM HEYETKOrO BBIBOJA, ONPEAEIEHUE Kpyra 3aJay, PeraeMbIX C
MIOMOUIBIO TOCTPOCHUSI HEUPOCETEBBIX M HEYETKUX MOJICIICH, MOJIyYEeHHE MPAKTUYECKUX HABBIKOB
HAalMCaHUs MPOTPAMMHBIX IMPOAYKTOB C NPHUMEHEHHEM HEHPOHHBIX M HEYETKHX MOJEIEN C
MIPUMEHEHHUEM COBPEMEHHBIX IIaTHOPM B PPEHMBOPKOB.

1.2 3agauy AUCIUTLINHEI

B PE3YIbTATC OCBOCHUA IIaHHOfI KOMIICTCHIIMU CTYACHT OOJIKCH:
3Hamb IMPUHIUIILI pa6OTBI U TUIIBI apXUTCKTYP HCﬁpOHHLIX ceTeﬁ, CTPYKTYpPY CUCTEM
HCYCTKOI'O BBIBOJa, MATEMAaTUYCCKUE MOACIN 06yqu1/1$1 Hef/'IpOHHI)IX CETeH.

YMETH p€aIM30BbIBATL MOAYJIM aHa/IM3a JAaHHBIX Ha OCHOBE HeﬁPOCGTeBBIX 1 HCUYCTKHUX
MOI[GJIGI\/JI, BHCAPATH UX B KOMIIJICKCHBIC IPOI'PAMMHBIC PCIICHU .

BJIAJI€Tb HaBbIKaMU OIIPEACIICHUA apXUTECKTYPhI HeﬁPOHHOﬁ CCTU, HO,Z[XOI[HH_ICI‘/‘I JJIA PCHICHHA
KOHerTHOf/’I 3aJa4M, HaBbIKaMX HaIllMCaHUA Monyneﬁ pa6OTbI C BHCIIHUMH CUCTEMAaMH (pa3MequHme
q)aﬁﬂbl, 0asbl JaHHBbIX, IIOTOKH BBOI[a) U IIPUMCHCHUS HeﬁpOCCTeBOﬁ MOACIIN AJId aHaldn3a AJAaHHBIX,
IMOJIYYCHHBIX U3 BHCIIHUX CUCTCM.

1.3.  Mecrto IMCHUILIMHBI (MOYJIs) B CTPYKTYype 00pa3oBaTeIbHOI NPOrpaMMbl

Kypc «HelipocereBble U HEUETKHE MOJENM» OTHOCUTCA K 00s3aTesnbHOM vacTu Osioka bl
JucuuniauHel (MOIYN) U SBIISETCS 0053aT€IbHON TUCIUILIIMHOMN.

JUid n3ydeHus NUCUUIUIMHBI CTYIEHT JIOJDKEH BIAJETh 3HAHMSAMM, YMEHUSAMH M HaBBIKAMH
MOJIYYEHHBIMM Ha JucHUIUIMHAX «JluckperHas wmartemarukay, «KoMOuMHATOpHBIA aHaIU3y,
«AuddepenumanbHoe ucuuciaeHue», «Teopus rpadoB U ee NPUIOKEHUN», «Anredpay, «OCHOBBI
KOMITBIOTEPHOTO MOJENUpoBaHus», «HTeprnpeTupyemble $3bIKM NPOrpaMMHUpOBaHUsS», «OCHOBBI
HEYETKOW MaTeMaTHKW», «MeToapl NOMCKOBOW ONTHUMM3alUW». 3HAaHUS, YMEHHMS M HAaBBIKH,
IIOJIyYEHHBIE CTyJIeHTaMu B JucuuiuinHe «HelpocereBble M HEYETKHME MOJEIN»  SIBISIFOTCS
00513aTENIBHBIMU  JUISI W3Y4YEHMs CIEAYIOUMX JAUCLUILIMH «HAay4HO-UCCIIEAO0BATENbCKass padoTay,
«MPEAUIUIOMHAsl  MPaKTUKa», «3alldTa BBIMYCKHOM KBaJM(UKAIMOHHOM paboThl, BKIOYas
MIOArOTOBKY K IpOLENYpe 3aluThl W Npoueaypy 3amuTsl», «lloaroroBka k cmade u cpada
roCy1apCTBEHHOIO YK3aMEHaY.

1.4 TlepeyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JUCHMILJIUHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHUSsI 00pa30BaTe/bHOM MPOrPaMMblI.

N3yuenne maHHOW y4eOHOW IUCHUIUIMHBI HANpPaBICHO Ha (HOPMHUPOBAHHE Yy OOYUAIONIUXCS
CIIEYIOIIUX KOMIIeTEeHIUM:

Pe3ynbTaThl 00y4eHUs 10 TUCIUILIIHE

Kon n HanMeHOBaHUe UHIAMKATOpPA (3naem, ymeem, énadeem (HABbIKU U/ULU ONBIN
oesimenbHOCmiL))

YK-2. CriocobeH omnpeensTh Kpyr 3a7ad B paMKax IMOCTaBJICHHOW IEJIM U BBIOMPATh
ONTUMAJTbHBIE CIIOCOOBI MX PEIICHUS, HCXO/S U3 ICHCTBYIONIMX MPABOBBIX HOPM, HMEIOIIHAXCSI




Pe3ynbTarel 00y4eHus M0 TUCIUTUIHHE
Kon u HaumeHOBaHME WHANKATOPA (3naem, ymeem, gnadeem (HA8bIKU U/UNU ONbIMN
desimenbHOCmiL))

pPECYpPCOB U OTPaHUYCHUI

DOopMyYIMPOBKU UHIUKATOPOB

YK-2.1. 3Haer HEOOXOAWMBIE JUISI OCYIIECTBICHUS MPO(EeCCHOHAIBHON IesTeIbHOCTU
IIPAaBOBBIE HOPMBI

VYK-2.2. YmMeer ompenensaTh Kpyr 3aJad B pamMKax H30paHHBIX BUAOB MPO(ECCHOHATBHOM
JESTEIbHOCTH, IJIAHUPOBATh COOCTBEHHYIO AESITENLHOCTh UCXOJS U3 UMEIOIINXCS PECYPCOB;
COOTHOCHTbD TJIABHOE U BTOPOCTETIEHHOE, PEIIaTh NOCTaBICHHBIC 331a4 B paMKaX W30paHHBIX
BUJIOB MPO(ECCUOHANBHOM 1eATeIbHOCTH

VYK-2.3. ImeeT npakTUYEeCKUN OIBIT NIPUMEHEHHsT HOPMATHUBHOW 0a3bl M peIleHHs 3a/ad B
o0nactu n30paHHBIX BHUAOB IPO(HECCHOHATBLHON IS TEIbHOCTH

OIIK-5. CnocobeH WHCTAIMPOBaTh M COMPOBOXKAATh IMPOTPaMMHOE OOECIICUCHHE
WH(OPMAIIMOHHBIX CHCTEM U 0a3 JaHHBIX, B TOM YHCIIE OTEYECTBEHHOT'O MPOUCXOKICHHUS, C
y4eToM UH(OPMAIIMOHHOM 6€30aCHOCTH

DopMyJIIMPOBKHA HHAUKATOPOB

OIIK-5.1. 3HaeT METOAMKY YCTaHOBKH M aAMHHUCTPHPOBAHMS MHPOPMAIIMOHHBIX CHCTEM U 0a3
JAHHBIX. 3HAKOM C cofiepxaHueM EquHoro peectpa pocCHUiCKUX IPOrpaMm.

OI1K-5.2. YMeeT peaiu30BbIBATh TEXHUYECKOE COTIPOBOXKACHUE NH(OPMAITMOHHBIX CUCTEM U 0a3
JTAHHBIX.

OIIK-5.3. ImeeT mpakTHYecKWe HABHIKM YCTAHOBKH M HHCTAUISIUN TPOTPAMMHBIX KOMIUIEKCOB,
NPUMEHEHUS] OCHOB CETEBBIX TEXHOJIOTHH

IK-3. Ciocoben npruoOpeTaTh U HCMOIb30BaTh OPraHU3alMOHHO-YIIPAaBICHYCCKHE HABBIKH B
KOHKPETHOH npodeccHoHaIbHOM 1 COIMaIbHOM e TebHOCTH; pa3pabaThiBaTh, PEai30BbIBATh U
YIPaBISThH MPOIECCAMH )KH3HEHHOTO IIMKJIA TPOrPAMMHBIX TIPOLYKTOB.

DopMyIUPOBKUA UHAUKATOPOB

IIK-3.1. 3HaeT OCHOBHBIE METObI PELICHUS MPUKIAAHBIX 3a7a4, COBPEMEHHbBIE METOIbI
UH()OPMAIIMOHHBIX TEXHOJIOTHI

I1K-3.2. YMeeT KOoppeKTHO 0POPMHUTH PE3yNIbTaThl HAYYHOTO TPYAa B COOTBETCTBUU C COBPEMEHHBIMH
TpeOOBAHUSIMHU.

ITK-3.3. lmeeT npakTHUECKH OTIBIT UCIIONB30BaHuUs ceTH IHTEepHET, aHHOTUPOBaHUS, pedeprupOoBaHUs,
OnOIMorpaMuecKoro pa3bICKaHMs ¥ OIMCAHMS, OIIBIT PA0OTHI C HAYYHBIMH HCTOYHUKAMH.

PesynbTarel 00ydeHHs MO JUCHUIUIMHE JTOCTUTAIOTCS B paMKaxX OCYIIECTBIEHHUS BCEX BHJIOB
KOHTAKTHOM M CaMOCTOSATENIbHOW pabOThl 00YJaIOLINXCSl B COOTBETCTBUM C YTBEP)KICHHBIM y4eOHBIM
IJIAHOM.

WMHanKaTopel TOCTUKEHUS KOMIETEHIUH CUMTArOTCS CPOPMUPOBAHHBIMU MPU JTOCTUIKEHUHU
COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0yUEHUSI.

2. CTpyKTYypa u coep:kaHue THCHHIIHHBI
2.1 PacnpenesieHue TPyA0€MKOCTH TUCHHUIJIMHBI IO BUAAM padoT

OO61ast TpyA0€MKOCTh IUCLHUIUINHBI cocTaBisieT 4 3ad.eq. (144 yaca), ux pacupeneneHue
1o BUJ[aM paldOoT MpeCTaBIeHO B Tabmue (011 cmyodenmos OPO)

Bun yuebHo# paboThl Bcero CemecTtphbl
4acoB (uacer)

7
KonrakTHas padora B TOM uncie: 74,3 74,3
AyauTopHBIE 3aHATHS (BCEro): 68 68
B Tom umce:
3aHsATHSI JEKIUOHHOTO TUIIA 34 34
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBI, MPAKT. 3aHATHU)
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JlaGopaTopHbIe 3aHATHS 34 34

HNHas koHTpoOJbLHAst paboTa

KonTtpons camocrosrenbHO# paboTh 6 )

[Tpomexxyrounas arrecramus (MKP) 0,5 0,5

CamocrosiTejibHasi padoTa (Bcero) 33,8 33,8

B tom uuce:

Kypcosas pabora

CamocmosmenbHoe usydenue pazoenos, CAmono020moska 11,8 11,8

(npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuaia u

mamepuana y4eoOHuKo8 u yueoHvlx nocooutl,

Iloocomoeka Kk 1a60pamopHbIM U NPAKMUYECKUM 11 11

3AHAMUSM.)

Iloocomoska k mexkyujemy KOHMpOJO 11 11

KoutpoJs: 35.7 35.7

[ToaroToBka K 3K3aMeHY: 35.7 35.7

OO01mas Tpy10eMKOCTb yac 144 144
B T.4. KOHTaKTHas paboTa 74,3 74,3

3a4. e1I. 4 4

2.2 CTpyKTypa IMCHUNIUHBI:

Pacnpenencaue BUIOB y4eOHOU paObOTHI M UX TPYAOSMKOCTH I10 pa3zeiiam
JTUCIUIUIMHBL. Pa3iensl TUCIUTUTHHEI, H3y9aeMble B _7__ ceMecTpe (ouHas gpopma)

KommgectBo yacoB

0 Bueaynur
No HaumenoBanue pa3aenos Beero Aynuropnas opHast
pabota
pabota
J | Kcp| JIP | CPC
1 2 3 4 5 6 7
1 |Pa3mea 1. CucreMbl HEYETKOTO BEIBOJAA 4 6 5
2 | Pazgen 2. [IpunsaTue pemennii. Merona aHanmsa 4 4 5
Hepapxu.
3 | Pasmen 3. HeueTkue Mozenu pacno3HaBaHus 6 3 5
N300pakeHHH.
4 | Pazgen 4. HelipocereBble TEXHOJIOTUH 20 16 18.8
HToro mo pasaenam JMCHUIIIMHBI 34 34 33,8
KonTtpons camoctosTensHoi paboTei(KCP) 0,5
[Ipomexyrounas arrectauus (MIKP) 6
IlonroroBka K 3K3aMeHy 357
Hmoeo no oucyuniune: 144

2.3 Conep:xaHue pa3/iesioB JUCHUILINHBI:
2.3.1 3auaTusd JeKImHOHHOr0 THIIA




pas-
nena

Haunmenosanue
paszaena

Copnepxanue paszaena

®opma
TEKYILEro
KOHTPOJIS

Pazpabor
aHo C
y4acTuem
MpeCcTaB
HTEIIeH
paborona
Teneun

2

3

5

Pa3gen 1. Cucremsl
HEUYETKOr'0 BEIBOJIA

CTpyKTypa CHCTEMbI HEUETKOT'O BHIBOJA
[loHATHE TMHTBUCTUYECKON IEPEMEHHOM
TpeboBanus K (YYHKITUH IPHHAJICKHOCTH TEPMOB
[Tpumeps! GyHKITHIA TPUHAICKHOCTH
OOmas cxema CHCTEMBI HEYETKOT'O BBIBOJIA
KOoMITOHEHTBI CHCTEMBI HEYETKOTO BRIBOJIA
Dazupukanus

[IpaBuiia BeIBOIA

MMIuiikaius, arperauusi 1 KOMIO3UIUA
ledasudpukanus

. Buapl cucteM HeYeTKOTo BBIBOAA

JIP, 13,

Paznean 2. [Ipunstue
pewenuii. Meron
aHaJIM3a uepapxum.

Merton ananm3a wuepapxuii CaaTu O HECKOIBKUX
KpUTEpUEB, HECKONBbKMX TepMOoB MeToa aHanmmza
vepapxuil CaaTu AJi1 HECKOJIBKHUX 3KCIEPTOB, TPyHI
PKCIIEPTOB

Kpurepuu HenpotuBopeurnBocTy 3Kcnepra Kpurepuun
COTJIACOBAaHHOCTH OKCIEPTOB B METOJAE aHajlu3a
rnepapxuii MeTon nonapHbeIX CpaBHEHUN

JIP, 13

Pa3znea 3. Heuetkue
MOZEN
pacrio3HaBaHUS
M300paKeHHIA.

HOI[aBJICHI/IC HEMAaKCUMYMOB B MCETOJC BBIACICHUA
rpanul; KsHHu OmnepaTopbl I'paJueHTHOrO aHalIHu3a
M300pakeHUs

Metonsl  ¢unbTpanuu  u300paxkeHus: Broiuenenue
rpanul Konuu [IpuMeHeHne HeYeTKUX MHOXKECTB NPU
[pacro3HaBaHUU 00pa30B

JIP, 13

Paszpnen 4.
Hetipocereseie
TEXHOJIOTHUHN

[lonsiTHE HEUPOHHOU CETH. [Ipeumyiectna
[lepcentpoH TeopemMa O CXOIMMOCTH IIE€PCENTPOHA
Moiensb HelipoHa [Tpumepsr byHKINH
npuHauiexHoctn  LMS  TlocnemoBatensHblii U
MaKeTHBIA pexuM o0ydeHus JIuHelHbIH (QuiIbTp Ha
OCHOBE METO/la HAaMMEHBIIMX KBaapaToB THIbI
byHKIIT AKTUBaLUN Anroputm 00paTHOTO
pacrpoCTpaHeHUs:: MaT. MOJAEIb M  BBIXOJIHBIX
HeiipoHoB IlpencraBieHue HEWPOHHOM CETHU B BHUJIE
rpada TpoxokaeHUs curHaia CBepTOYHBIE CETH
Penykimst  mepcentpona. [lomxompl W MeTOABI
AJTOpUTM OOPaTHOTO PacHpPOCTPaHEHHS: MaT. MOJIENb
IUIST  CKPBITBIX HEWPOHOB ApXHUTEKTypa HEWPOHHBIX
cereli 3amaua amanTuBHOM QuibTpaunn Kpurepun
OCTAaHOBKM O0Oy4YeHHMS MHOTOCJIOHHOTO IEepCEenTpOHa
3anaun o0yuenHus [lonsarrue 00y4eHnss HEHPOHHOM CEeTH.
OOyuyenne c yuumrenem u 0Oe3 yuutens. OOmiue

TPUHLIMIIEI 00yYeHUs

JIP, 13

2.3.2. 3aHATHA CeMHHAPCKOIr0 THIA

3ansaTus CCMHUHAPCKOI'0 TUIIA — HEC IPCAYCMOTPCHBI.




2.3.3. JlaGopaTopHble 3aHATHS

No Ne dopma
paGoThl | pa3snena HaumeHnoBaHue 1a00paTopHBIX padoT TEKYLIETO
JUACHUTITIMHBI KOHTPOJIA
1 1 [TocranoBka 3agaun, BEIOOP IPEIMETHOM 001aCTH,
AHanmu3 npeaMeTHOR 001acTH, BBIOOP HEUETKOW MOJICIIH, n31
[TocTpoeHuenpaBuil BIBOJIA
2 Peanuzanusg HeueTkol MOaenn 31
[TocTpoenne mporpaMMHOT0 KOMILJIEKCA C TPUMEHEHUEM 132
HEUYETKOU
MOJIEJIN
4 2 ITocraHoBKa 3a/1auyl, BBIOOp IIPEAMETHOH 00J1aCTH,
METO/IbI TTOTIAPHBIX n33
CpaBHEHMH, METOJ] aHAJIM3a HepapXuil
5 2 Pemenue nocrasieHHOH 3a71a4y IPeIMETHOM 00J1aCTH
METOJIaMH n33
9KCIIEPTHOIO HAaHAIIM3a
6 3 BrisiBnenue rpanui n300paxeHus n34
7 3 Mertpuku cpaBHEHUS U300paKEHHI us3s
8 3 [TocTpoeHne HeueTKON CUCTEMBI pacliO3HABAHUS 136
n300pakeHUI
9 3 3amuta 13, mpoMexyTodHast aTTeCTaIus KP1
10 4 bubimorexu keras u tensorflow n37
11 4 [TocTpoenue npocreiiiieit HEHPOHHOU CeTH
pacro3HaBaHUs 137
CHUMBOJIOB Ha U300payKEHUH CPEACTBAMH OUOINOTEK
12 4 [TapameTpsl CBEpTOUHON HEHPOHHON CETH U UX BIUSHUE
n38
Ha
peIIeHUe 3a1a91 PACIIO3HABAHUS N300paKCHHIMA
13 4 PazpaOotka moaysei HEHpoH, cll0il HEMPOHOB, THITBI
00y4YEeHHMsI, TUIIBI 139
MUHUMU3ALNU, QYHKIIUYA aKTUBAIIUU
14 4 ITomHOE MOCTpOEHNE HEHPOHHOM CETH U aHAJIU3 €€ paboThI n39
15 4 ITocTpoenne HEHPOHHOM CETH JUIs pEIIEHUs] BBIOPAHHOM
3a1a4u N3l
aHaJIM3a JaHHBIX MPEJMETHOM 00J1acTH 0
16 4 3HAKOMCTBO C PEKYPPEHTHBIMU HEUPOHHBIMU CETIMU U
MPOCTEHIIINMHU apXUTEKTypaMu 3l
1
17 4 [IpumeHeHne npocTeHINX peKyppEeHTHBIX HEHPOHHBIX n31
ceren 1

2.3.3 IIlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHBI.

2.3.4 PacueTHo-rpaduyeckue 3aaHusA

Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.

2.4 TlepeyeHb Y4eOHO-METOANYECKOTO 00ecTIedeHH s JIsi
CaMOCTOSITe/ILHOH PadoThl 00y4arOLIUXCH M0 JUCHHUILINHE
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Pa3paborats crcTeMy HEUETKOTO BBIBOJA M3 4 1 OoJiee TMHBUCTHYCCKHUX IMEPEMEHHBIX ¢ 1 UTOTOBOMH,

[Tepeuenpb yueOHO-METOINUECKOTO

Ne Bung CPC obecrneyeHus JUCIUIUIMHEI 110
BBITIOJTHEHUIO CAMOCTOSTEIHbHON PabOThHI
1 2 3
1 | Pa3gea 1. CucreMbl HEUETKOTO BBIBOJA HMcTouyHNKH OCHOBHOM M JOHOJHUTEIBHON

auteparypsl, U31-2

2 | Pa3pea 2. [Ipunstue pemenuii. Meron VICTOYHMKHA OCHOBHOM U JOTIOJHUTEIBbHON
aHau3a uepapxui. nutepatypsl 33
3 | Pasgeux 3. Heuerkue Monenu W cTouHMKHM OCHOBHOM U IOTIOJTHUTEIIBHON

pacrno3HaBaHUs U300paKEHUH. nureparypi, U34-6

Paznen 4. HelipoceTeBble TEXHOIOTHH HMcTouHuKN OCHOBHOM U JONOJHUTEILHOU
autepatypsl, 137-11

[Tpumep pasnieneHus: TeM 10 UHAWBUIYAIbHBIM 3aaHUSM
(nns mpuMepa paccmarpuBaercs 8 U3)

N3 Ne 1
O6mmas hopMyIUpPOBKA HHAUBHUIYATEHON pabOTHI

MO3BOJISIEOIIAS TOCTPOUTD IKCIIEPTHYIO CUCTEMY M3 IPUBEIEHHOTO HIKE CITHCKA.
Cucrtemy HEYETKOTO BBIBOJA HEOOXOIMMO pa3padoTaTh CpPECTBAMHU THIIA:

a) cpeAcTBaMM JIOOOTO sI3bIKa MPOrpaMMUpPOBaHUsA, MOJAJEpKUBarolero oubianoreky Fuzzy

WIIN €€ aHaJIOTH.

H

b) cpeacTBamu iporpamMmmuoro obecrieucHus FuzzyTech
C) cpencTBaMu porpaMmmMHOro obecrieueHuss MathLab naker Fuzzy

a BXOJ CUCTEMBI MOAAOTCA KOHKPETHBIC YETKUEC 3HAYCHHUA 13 obyracTu OIpECACIICHUA UCITOJIBb3YyCMBIX
JIMHI'BUCTUYCCKUX IICPEMCHHBIX. Ha BBIXOJ[ BBIBOAUTCSA UMsI COOTBCTCTBYIOLICTO TEpMa BLIXOI[HOﬁ

JINHTBUCTUYECKON TEPEMEHHOM.

P RPOO~NOOTE, WDN P

[EY
N

13.
14.
15.
16.
17.
18.
19.
20.

. OC, pekoMeHIytoIIas pacupeiesieHne BpeMEeHU IPU MOJITOTOBKE K AK3aMEHaM.

. OC no BeIOOpY TEMBI 11 OaKanaBpCcKol paboTHI.

. OC Mo IMarHOCTUKE COCTOSHUS 370POBbsI MallUEHTA.

. OC 1o BeIOOPY By3a M CHEIUATBHOCTH JIJIsl aOUTypUEHTA.

. OC, onpenensrolas TUI TEMIIEpPAMEHTa YelI0BEKa.

. OC 1o BBIOOpY MapIIpyTa 1 croco0a nepeIBMKEHHS U3 OJHOTO HACEJIEHHOTO MTyHKTA B IPYTOH.
. OC no npuHATHIO GUHAHCOBBIX PEIIEHUH B 00JIACTH MaJIOTO MPEANPUHIMATEIHCTRA.

. OC 1o BeIOOpPY MecTa paboThI ocie okonuanus TITY.

. OC, onpenensioiias HEUCIPABHOCTh aBTOMOOWIIS U JAr0IIas PEKOMEH/ IAIUH 110 €€ YCTPaHEHHIO.
0.
1.

3C 1o BBIOOPY aBTOMOOUIIS.

OC ans NpUHATHS PELIeHUs O TpUeMe Ha paboTy B KOMITBIOTEPHYIO (PUPMY HOBOTO COTPYIHMKA.
. OC noucka HEMCIIPaBHOCTEN B KOMITBIOTEPE.

3C 1o BeIOOPY CTUPATILHOM MalIUHBI.

3C, pexoMeHayIoIast KOHPUTYpPAIHIO TEPCOHATIBEHOTO KOMITBIOTEPA.

OC 1o BBIOOPY COTOBOTO TesedoHa.

OC, mporHo3upyroias ucxo GpyrooIsHOTrO MaTya.

3C 1o BEIOOPY CUCTEMBI 3aLUTHI HHPOPMAIUH.

3C oleHKH KauecTBa MPOrpaMMHOI0 0OecrieueHusl.

OC, npuHUMaroIas peueHus o GOpMUPOBAHUU OIOIKETA CEMbH.

3C 1o onpeieneHnIo ONTUMATFHOTO MapIIpyTa JIBHKeHHUs aBToMoOms “Ckopoit momomu” 1o

BbI3OBAaM.



21. OC no onpeneneHUIo TUTIA TE€OJOTUUECKON TTOPOIBI.

22. OC, pekoMeHIyoasi KOH(PUTYpaLUIO cepBepa JIOKAITbHON BEIYUCIUTEILHON CETH.
23. OC 1o BEIOOPY HHCTPYMEHTAIBLHBIX CPEICTB MPH CO3MaHUN WeD-caiTos.

24. OC no BeIOOpPY OaHKa U1 OTYYCHUS KPEeIuTa.

25. DC, peKOMEHIYOIIAs IPUEMIIEMbIH BAPUAHT NIPU TIOKYIIKE HEJBHKUMOCTH.

1) [ocTpouTh HEUeTKYIO 0a3y 3HaAHHH (MCIIOJIL30BATh HE MEHEE 3 IMHIBUCTUYECKUX TIEPEMEHHBIX ) 1Ist
3aJa4y 3aKyIMOK (COOTHOLICHUS IEHBI, KaueCTBa, 00beMa 3aKyIOK U T.J.), IPOBEPHUTH €€ Ha TOJHOTY U
MIPOM3BECTH HEUETKUH BBIBOJ JJII KOHKPETHBIX 3HAUYEHHH (BBIOPATH CIIy9alfHBIM 00pa3oMm).

2) IToctpouth HeyeTKyrO 0a3y 3HaHUI (MCIIOIB30BATh HE MEHEE 3 JIMHTBUCTUYECKUX NIEPEMEHHBIX )
IUIs 337]a4M paclpe/ieieHnsl Harpy30K CIIOpTCMEHa (COOTHOLIEHHE HAarpy3ok, (pu3nyeckoro
COCTOSIHUS, TOTPEOIAEMBIX KaJIOPHiA U T.1.), IPOBEPUTH €€ HA IMOJHOTY U IPOU3BECTH HEUETKUIA
BBIBOJ] JUIl KOHKPETHBIX 3HaU€HUH (BbIOpaTh ClydaiiHbIM

obpa3zom).

3) [MocTpouTtk HeveTKyro 0a3y 3HaHHH (MCIIOIBb30BATh HE MEHEE 3 JIMHIBUCTHYECKUX ITIEPEMEHHBIX )
JUIS 3a/1a44 YIPABJIECHUS TPAHCIOPTHBIM CPEICTBOM (PETYJIMPOBKA CKOPOCTH € YUETOM IepeiadH,
HOTOJTHBIX

YCJIOBUM, MHTEHCUBHOCTH IOTOKA U T.J.), IPOBEPUTH €€ HA MTOJIHOTY U MPOU3BECTH HEUETKUIN BBIBO]
JUISL KOHKPETHBIX 3HAYeHUH (BBIOpATh cydyallHBIM 00pa3oMm).

4) TTocTpouTh HeueTKyrO 0a3y 3HaAHMH (MCIIOJIL30BATh HE MEHEE 3 JIMHIBUCTHUYCCKUX MTEPEMECHHBIX )
JUIS 3a/1a44 YIPaBJIEHUS TPAHCIIOPTHBIM CPEICTBOM (YIpPaBIE€HUE PYyJIEM, Ia30M, TOPMO30M IIPU
BBE3I€ B I'apaxk), IPOBEPUTH €€ Ha MOJHOTY U IPOU3BECTH HEUETKUH BBIBOJ AJIS1 KOHKPETHBIX
3HA4YEeHUM (BBIOPATH CIy4aiiHBIM 00pa3oMm).

5) [MocTpouTh HEYETKYIO 0a3y 3HAHUIA (KCIIOIH30BATh HE MEHEe 3 JIMHIBUCTHYECKUX MTEPEMEHHBIX )
JUIS 3a/1a4¥ PEryIMPOBaHUS TEIIOCHA0KEHMSI (COOTHOILIEHUE CPEJHECYTOUYHOM TeMIIepaTypsbl, BETpa,
pasMmepa 3JaHMs U T.J.), IPOBEPUTH €€ Ha MOJIHOTY U MPOU3BECTH HEUETKHUH BBIBOJ /U1 KOHKPETHBIX
3HA4YEeHUM (BBIOPATH CIy4aiiHBIM 00pa3oMm).

6) [TocTpouTth HeueTKyro 0a3y 3HaHHH (UCIIOJIB30BATH HE MEHEE 3 JIMHIBUCTHYECKUX TIEPEMEHHBIX )
JUIS 3a/1a44 PEryJIMPOBaHUS PEBEPCHOIO JBUKEHMSI HA BOJDKCKOM MOCTY (YUUTHIBATh BpPEMS,
MHTEHCUBHOCTb IMIOTOKA, IEHb HEJEJIU U T.J.), IPOBEPUTH €€ Ha MOJIHOTY U IPOU3BECTH HEUETKUI
BBIBOJI U1 KOHKPETHBIX 3HAUE€HUH (BBIOpATh CiiydailHbIM 00pa3om).

7) IocTpouTh HeUeTKyrO a3y 3HaHUIA (MCTIOIH30BATh HE MEHEe 3 IMHIBUCTHYECKUX ITEPEMEHHBIX )
JUI 3a/1a4M 1oA0opa crernuil 11 01t0/1a (COOTHOLLIEHUE KOJMYECTBA U OCTPOTHI CIIEUUH, peLeNTyphl,
MPEAIIOYTEHUI

e/10Ka, o0beMa MUILH U T.J.), IPOBEPUTH €€ Ha MOJTHOTY U IPOU3BECTU HEUETKHUM BHIBOJ JIS
KOHKPETHBIX 3HaUYeHUH (BBIOpATh CIy4allHBIM 00pa3oMm).

8) IMocTpouTh HeueTKy0 6a3y 3HaHUH (MCIOIB30BATH HE MEHEE 3 TMHTBUCTHUYCCKHX TIEPEMEHHBIX )
U1 33724k 11o10opa oobema 01101 (YUUTHIBaTh KaJIOPUIHOCTD, BKYCOBBIE ITPEOUYTEHNUS,
KOJIMYECTBO €I0OKOB U T.J.), IPOBEPUTH €€ Ha IMOJHOTY U MPOU3BECTU HEUETKUM BBIBOJ JUIS
KOHKPETHBIX 3HaYeHUH (BBIOpATh CIy4allHBIM 00pa3oM).

9) INocTpouTh HEUETKYIO 0a3y 3HAHMH (MCITOJIH30BaTh HE MEHEE 3 TMHIBUCTHUYCCKHX TIEPEMEHHBIX )
JUIS 3a/1a494 TT0JA4YU DJIEKTPOIHEPTUU B YCIOBUSIX SKOHOMUH (YUET BpEMEHU CYTOK, TUIIA TOMELLEHU,
KOJIMYECTBA JIIOJIEH, THIa 000PYAOBAaHUS U T.JI.), IPOBEPUTH €€ Ha OJHOTY U MPOU3BECTH HEUETKUMN
BBIBOJI /U1 KOHKPETHBIX 3HaUEHHH (BBIOpaTh ClyyailHBIM 00pa3oMm).

10) [MocTpouTh HeUeTKyIO Oa3y 3HaHUH (MCIOIB30BATh HE MEHEE 3 IMHTBUCTHUECKUX MTEPEMEHHBIX )
JUIS 337a4M 110100pa MHTEHCUBHOCTH 3aHATUH (YUHUTBHIBATh HAYAJIbHBIA YPOBEHB MOATOTOBKH, 00BEM
y4eOHOro MarepHasa, KOJIMYeCTBO YEJIOBEK B IpyIINe, HEOOXOUMbI YPOBEHb YCBOCHHUS U T.]1.),
MIPOBEPUTH €€ Ha MOJIHOTY U MPOU3BECTH HEUETKUI BHIBOJ JJIsi KOHKPETHBIX 3HAaUeHUH (BbIOpaTh
CIIy4aiiHbIM 00pazom).

11) ITocTpouTth HeueTKyro Oa3y 3HaHMH (MCIIOIB30BATh HE MEHEE 3 JTMHIBUCTHUYECKUX MTEPEMEHHBIX )
JUIS 3a/1a4M pacuera noTpediaeHus: OeH3uHa(y4nThIBaTh TUII COBEPIIAEMbIX MAHEBPOB, YPOBEHb
MIOATOTOBKH BOAMTEIS,

COCTOSIHME aBTOMOOWJIS, TUIT aBTOMOOMIIS U T.J1.), IPOBEPUTH €€ Ha MOJHOTY U MMPOU3BECTH HEUETKUIN
BBIBOJI /U1 KOHKPETHBIX 3HAUEHHH (BBIOpaTh ClyyailHBIM 00pa3om).

12) TlocTpouTh HeueTKyro 6a3y 3HaHUH (MCIOJIL30BATh HE MEHEE 3 JIMHIBUCTHUYCCKUX MTEPEMEHHBIX )
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IUTSL 33719 PETYJITUPOBAHMS CUCTEMBI OPOIIIEHUS (YYUTHIBATh BPEMS T0J1a, KOJTHUYECTBO BBITIATAIOIIX
03a/IKOB, BUJI OPOILIAEMON KYJIbTYpPBI U T.[.), IPOBEPUTH €€ HA MIOJHOTY U IPOU3BECTH HEUETKUI
BBIBOJI /111 KOHKPETHBIX 3HaYeHUH (BBIOpATh ClIydyallHBIM 00pa3oMm).

13) [MoctpouTth HeueTKyro Oa3y 3HaHUH (MCIOIB30BATh HE MEHEE 3 JIMHTBUCTHUCCKUX
MIEPEMEHHBIX ) ISl 3a/1a4l HACTPOHUKU ayTUOCUCTEMBI (MOIIIHOCTh KOJIOHOK, UX KOJHYECTBO,

pasMEp NOMCIUICHU A, HA3HAYCHUE YCTaHOBKHU U T.I[.), IMPOBCPUTH €€ HA IMMOJIHOTY U MMPOU3BCCTU

HEYETKUH BBIBOJI JIITKOHKPETHBIX 3HAYCHUH (BBIOpATH CIIy4ailHBIM 00pazom).

14) TlocTpouTh HeueTKyr0 6a3y 3HaHUH (MCIOJIL30BATh HE MEHEE 3 JTMHIBUCTHUYCCKUX MTEPEMEHHBIX )
JUTS 3aJ1a9¥ BBIOOpPA 10361 CHOTBOPHOTO (KOJMYECTBO Mpenapara, IeHCTBUE Tpernapara,
BOCIPUUMYHUBOCTD K BBIOpaHHOMY IIperapary, 1eib U T.1.), IPOBEPUTH €€ Ha MOJTHOTY U IPOU3BECTU
HEYETKHUI BBIBOJ JIsl KOHKPETHBIX 3HAYCHUI (BBIOPATh clydyaifHBIM 00pa3om).

15) TTocTpouTth HeueTKyro 6a3y 3HaHUH (MCIIOJIL30BATh HE MEHEE 3 JTMHIBUCTHUYCCKUX MTEPEMEHHBIX )
JUTS 33]1a9¥ TUIAHUPOBAHUSI 00beMa MPOU3BOJICTBA IPOAYKIIMHU (C YIETOM BO3MOXKHOM MPUOBLIH,
HEO0OXOIMMBIX PECYPCOB, IIATEKECIIOCOOHOCTH HACeNIeHUs!, phIHKA COBbITA U T.[I.), IPOBEPUTH €€ Ha
MOJIHOTY ¥ TIPOM3BECTU HEUYCTKHI BBIBOJI JJII KOHKPETHBIX 3HAUYCHUH (BBIOPATH CITy4aiiHBIM 00pazoMm).
16) ITocTpouTth HeueTKyro 6a3y 3HaHUH (MCIOJIL30BATh HE MEHEE 3 JTMHIBUCTHUYCCKUX MTEPEMEHHBIX )
JUTSI 33]1a4M PEryJIUPOBaHUsI KOHIUIIMOHEPA (YUUTHIBATh €r0 MOITHOCTh, 00HEM MOMEIICHHUS,
TEMIIEPaTypy OKPY>KaIOIIEeH cpeibl, HEOOXOAUMYIO TEMIIEPATYPY B MOMEIIEHUHU U T.J.), TPOBEPUTH €€
Ha TIOJTHOTY U MPOU3BECTH HEYETKUI BBIBOJ JIJIsl KOHKPETHBIX 3HaYeHU (BBIOpaTh Cly4yailHbIM
obpa3zom).

17) TlocTpouTh HeueTKyr0 Oa3y 3HaHUH (MCIIOJIL30BATh HE MEHEE 3 JTMHIBUCTHUYCCKUX MTEPEMEHHBIX )
JUTSL 3a]1a4M pacIipeiesIeHHs] Harpy3KH MEKly KOMIIBIOTEPAMH IPY UCIIOIb30BAHUHU UX B KIlacTepax
(YuuTBIBaTh XapaKTEPUCTUKU KOMITBIOTEPOB, UX KOJIMYECTBO, KOJIMYECTBO MapaIeTbHOTO KO/Ia,
XapaKTePUCTHKHU CETH U T.1I.), IPOBEPUTH €€ Ha

MTOJIHOTY ¥ IPOU3BECTH HEYCTKHI BBIBOJI JJII KOHKPETHBIX 3HAUCHUH (BBIOPATH CITy9aiiHBIM 00pazoMm).
18) ITocTpouTth HeueTKyro 6a3y 3HaHUH (MCIIOJIL30BATh HE MEHEE 3 JTMHIBUCTHUYCCKUX MTEPEMEHHBIX )
JUTS 33J1a9H BBIOOpA CKJIAJICKOTO TIOMEIICHHS (YIUTHIBATh IUIOIIAh CKIIa1a, KOJIMYECTBO U pa3MephI
MPOAYKLIMH, YAAIEHHOCTh OT MECTA MPOU3BOJICTBA U TOUEK pealin3alliy, CBOMCTBA IPOIYKIUHU U
XapaKTEPUCTUKU MTOMEIICHUH U T.]I.), IPOBEPUTH €€ Ha MOJHOTY U MIPOU3BECTU HEUETKUM BBIBOJI JJIS
KOHKPETHBIX 3HAUEeHUH (BBIOpATh Cy4ailHBIM 00pa3oMm).

19) [MoctpouTth HeveTKyrO Oa3y 3HaHUH (MCIOIB30BATH HE MEHEE 3 TMHIBUCTHUYCCKUX TIEPEMECHHBIX )
JUIS 3aJ1a49H BBIOOpA KOMIUIEKTYIOIIMX JJI1 KOMITbIOTepa (yUYUTHIBATh LIEHY, TOTPEOHOCTH
MOJIH30BATENSI, COBMECTUMOCTD, CPOKU HCIIOIB30BaHUS U T.J.), TPOBEPUTH €€ Ha TTOJTHOTY U
MIPOU3BECTH HEYETKHUI BHIBOJ JJIsl KOHKPETHBIX 3HAYEHUN BBIOPATH CIIy4aiiHBIM 00pa3oM).

20) IMocTpouTh HeYETKYIO 0a3y 3HAHMI (MCITOJIL30BATh HE MEHEE 3 IMHTBUCTHUECKUX MTEPEMEHHBIX )
JUIS 3a/1a49¥ ONpeIeIeHUs KOJMYeCTBa JIMHUN B CIIy)k0e MoIIepKKU (YUYUTHIBATh KOJTHUECTBO
00CITy’)KMBaEMBIX KIIMEHTOB, CPEAHIOI0 YaCTOTYy oOpaIeHus B CIy>K0y OJJHOTO KJIIMEHTa, CpeIHee
BpeMs OOCITY)KHBaHHS OJHOU 3asiBKH, KBaTH(HUKAIMIO IEPCOHANA U T.1I.), IPOBEPUTH €€ HA TIOTHOTY U
MIPOU3BECTH HEUETKUM BBHIBOJI I KOHKPETHBIX 3HaUeHUH (BBIOpATh CIIydyailHBIM 00pa3oMm).

BriOpath TeMy He4eTKO# crcTeMbl BIBOAa. OTpenenuTh BXOIHbIE HeUeTKHE TIEpEMEHHBIE, He MeHee 3
nepeMeHHbIX. ONpenenuTh BBIXOJHYIO IEPEMEHHYIO.

JIig Kayk10M U3 HEUETKUX MEePEMEHHBIX ONPENEIUTh TEPMBbI, HE MeHee 3 TepMOB. J{J1s Kax10ro
U3 TEpMOB TMOCTPOUTHh (YHKIHMIO TpHHAUIEKHOCTH. IlocTpouts Tpaduku Beex (QyHKIMI
npuHaiexxHocT. O0ocHoBath BbIOOp (yHKuMU. [lonmucate Bce Bo3MoxkHBIE rpaduku. ['paduku
BO3MO’KHO CTPOUTB JIFOOBIM M3 MPUBEIEHHBIX HUXKE CIIOCOOOB:

a) Ha uctax A4 Bpy4HYIO

0) cpeacTBaMu JIOOOTO sI3bIKAa MPOTrPAMMHUPOBAHMS, MOJAepKUBatoLiero oudanorexy Fuzzy
WIIN €€ aHAJIOTH.

B) CpeICTBaMK IporpaMMHOTro obecrnieueHust FuzzyTech

T') cpeacTBaMu IporpammHoro odecrieuenuss MathLab maker Fuzzy

[TocTpouts peanuzainio NpUBEIEHHBIX (YHKITHI.
Hauath cocraBienue otryera 1o jabopaTopHoil pabote. B oTueT BKIIOYUTH ONMUCAHKE 3a]1auH,
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ONMCaHHE NPEAMETHOHW 00JIacTH, BBIOpAHHBIC HEYETKHE NEepeMEHHblEe, (YHKLIUU NPUHAIEKHOCTH
COOTBETCTBYIOLIMX TEPMOB — B BHUJE TpaQHUKOB M B aHAIUTHYECKOH (opme. OOOCHOBATH BBHIOOD
¢byakumii. Tlpogymarh cHUCTeMy HEUYETKOTO BBIBOJA M COCTaBUTH TaOJUIly 3HAYEHWW HMTOTOBOM
MEPEMEHHON B 3aBHCHMOCTH OT 3HAYEHHUH BXOJHBIX HEUETKHX MEpEeMEHHbIX. Taliuily 3HaYeHui
BKJIFOYHMTH B OTYET, IPOKOMMEHTHPOBAB COOTBETCTBYIOLIM 00pa3OM.

ITocTpouTs IpaBuiIa HEYETKOI'O BBIBOJA, TO3BOJISIIOIIME PEAIM30BaTh IIPUBEICHHYIO B OTUETE
TaOJIMIy 3HAUCHUI UTOTOBOM MepeMeHHONW. MaKCHUMallbHO YMEHBIIUTh KOJIMYECTBO MPAaBHJI BHIBOAA.
BKro4nTE B OTUET NpaBUjIa HEYETKOTO BBIBOJA.

*PeanuzoBath 2-3 pa3IMYHBIX CIIOCO0A TOCTPOCHUS arrperaimH.
*Peann3oBaTh 2-3 pa3IMIHBIX CIIOCO0A MOCTPOSHUST UMILIMKAIIHH.

* Peann3oBaTh 2-3 pa3IMUHBIX CIIOCO0A MOCTPOCHUSI KOMITO3UITUH.
*PeanuzoBath 2-3 pa3auyHbIX criocoba moctpoenus aedazudukanuu

[Toka3zaTp rpaduvecku pa3HUIly B IPUMEHIEMBIX METOaX

Bxmtounts rpauku B OTYET.

3amuTa 0T4eTOB. Bhlfaua cienyromiero MHANBUAYAILHOTO 3aaHMUSL.

N3 Ne 2

Pazpabotarh cucteMy He4eTKOro BbIBOAA U3 4 U Gojiee JIMHBUCTUUYECKUX NEPEMEHHBIX ¢ | UTOrOBOM,
MIO3BOJISIIONIAsL IOCTPOUTH IKCIEPTHYIO CUCTEMY U3 NMPUBEICHHOIO HUXeE crnucka. Ha BXoj cucteMbl
MOJIAIOTCSI KOHKPETHbIE YETKUE 3HAUE€HUS U3 00JIaCTH OIpEIeJIEHUS UCIIOJIb3YEMbIX JIMHTBUCTUYECKUX
nepeMeHHbIX. Ha BBIXOJ BBIBOAMTCS MMSI COOTBETCTBYIOIIETO TEPMa BBIXOJHOW JIMHIBUCTHUYECKOMN
nepeMeHHol. @Dasudukanus JODKHA OBITh  peald30BaHAa HA OCHOBAHUM  CTATHCTUYECKHUX
XapaKTepUCTHK TaOJMIl, MPEJICTaBICHHbIX B 0a3e JAaHHBIX, peanu3oBaHHOW B HekoTopoil CYB/I. B
NPUIIOKEHUN pealn30BaHa BO3MOXKHOCTh J00ABJIEHUS, M3MEHEHHUS U yJalleHUs JaHHbIX BO BCE
tabmuiel bJI. B/l B 3HO.

NunuBuayansHoe 3aganue Ne 3

Bapuant Ne 1.
PeanuzoBaTh MporpaMMHyI0 000JI04KY HOCTPOEHUS IMHTBUCTHUECKON MEPEMEHHOM C TpeMs TepMaMu
u o01acThio omnpeneneHus u3 5 unn 6osnee 00beKTOB. DYHKIMS pacnpeesieHus JUid KaxKJ0oro TepMa
HE00X0/MMO TIOCTPOUTh Ha OCHOBE KOCBEHHOI'O METOJa MOMApHbIX CpPaBHEHUH JUid 4 SKCIEPTOB.
PeanuzoBate pacuer BecOBbIX KOI(DQPHUIIMEHTOB SKCHEPTOB. s KaXaoro sKClepra peaan3oBaTh
IIPOBEPKY COTJIACOBAHHOCTU €ro pe3yjibTaTOB Ha OCHOBAHUU KPHUTEPHs HENPOTUBOPEUHUBOCTH.
PesynbTaThl MPOBEPOK BBIAABATH MMOCIE BBEIACHUS NAaHHBIX BCEX JKCIIEPTOB, HANPHMEP C MOMOIIBIO
cooOuieHus («JlaHHble BTOPOro 3KcrepTa NpOTHUBOPEUMBEI, BBETUTE UX 3aHOBOY).
[Tocne mpoBepKu COrIacCOBaHHOCTH Ka)KIOT0 SKCIIEpPTa MPOBECTH MTPOBEPKY COTTIACOBAHHOCTU MHEHUI
BCEX JKCIIEPTOB C TMOMOIIbI0 KO3(PPHUIMEHTOB BapHallMd M KOHKOpAAIMH. Pe3ynbTaTbl BHIBECTH B
OTJIENbHON BKJIAJIKE UM OKHE. EciM MHEHHS HE COTIacOBaHHBI, MONPOOOBATH UCKIIIOUUTH IKCIIEPTa C
CaMbIM HHU3KUM BECOBBIM K0d(duiineHToM. Ecan Takux 3KCIepToB HECKOJIBKO, TepedpaTh BCEX TaKUX
sKcrepToB. Eciu coriacoBaHHOCTh HE IOCTUTHYTA, TAKUM K€ 00pa30M HCKIIOUUTh BTOPOTO SKCIEepTa.
Ecnu B pe3ynbTare cOrfiacOBaHHOCTh HE JOCTUTHYTa COOOIIUTH 00 3TOM M 3aKOHYUTH MOCTPOEHHE.
Ha ocHOBaHMY OILIEHOK KCIIEPTOB M MX BECOBHIX KO3(PPHUIIMEHTOB pearn30BaTh MOCTPOCHNE (QYHKIIHN
MPUHAIIICKHOCTH JJIS1 KQXKJI0T0 TepMa.
BreBectn 3 QpyHKIIMHM IPHHAIICKHOCTH B OTACTHHON Ta0IIHUIIE.
[IpoBecTu pacueTsl Ha MpuUMepe JIFOOO0W TEMBI U3 CIIHCKa HIDKE. Peann3zoBars BBOM 00BekTOB 1 DO

OKCIIEPTOB.
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Bapuant Ne 2.
PeanuzoBaTh mporpaMMHYyI0 000JIOUKY MOCTPOEHUS JTMHTBUCTUYECKON NMEpeMEeHHON ¢ 4 TepMaMu |
o0iacTpio ompeneneHus U3 5 unu Oosnee o0bekToB. DYHKIUSA pacnpeneneHus sl KaKIoro Tepma
HE00X0/MMO TOCTPOUTH HA OCHOBE KOCBEHHOTO METO/a MOMAapHBIX CpaBHEHUH ¢ 3 QaxTopaMu Juis
oJlHOTrO 3Kcnepra. PeanuzoBate pacuetr BecoBbIX kod(hduurenToB Gaktopos. s Kaka0ro TaOIULIbI
peann3oBaTh MPOBEPKY COTJACOBAHHOCTH pPE3yIbTaTOB JKCIEpTa HAa OCHOBAHUU KPUTEPUs
HEMPOTUBOPEUNBOCTU. Pe3ynbTaThl MPOBEPOK BbIIAaBATh MOCJE BBEACHUS JaHHBIX MO BCeM (aKTopam,
HampuMep ¢ MoMoInbio coolmenus («/laHHble s BTOPOro (akTopa MPOTUBOPEUYMBHI, BBEIUTE UX
3aHOBOY).
Ha ocHOBaHMM OILIEHOK JKCIIEPTOB U BECOBBIX KOI(PPUIMEHTOB (PaKTOPOB peaan3oBaTh MOCTPOCHHE
(GYHKIIUM TPUHAIJICAKHOCTH JJIS1 KaXKA0T0 TEpMa.
BeiBectn 4 QyHKIIMHM IPUHAIJICKHOCTH B OTACIBHOM TabuuIe.
[IpoBectu pacueTsl Ha mpuMepe 000N TeMbl M3 clHcKa Hibke. Peann3oBaTh BBOJA TEPMOB, BBOJ
00bekTOoB, BBOJ (pakTopoB u ®UO skcnepra.

Bapuanr 3.

PeanuzoBath mporpaMMHy0 000JI0UKY TOCTPOECHHUSI JINHIBUCTUUECKON IIEPEMEHHOM € TPEMsI TEpMaMu
1 00JIacThIO ompeAeneHus u3 5 win 6onee 00bekToB. DyHKIMS pacnpeneseH sl Ui Kaxa0To TepMa
HE00XO0/AMMO MOCTPOUTHh HA OCHOBE KOCBEHHOI'O METO/A MOMApHbIX CpaBHEHHH i 3 AKCHEpPTOB U 3
¢dakTopoB. MHEHHUS SKCIIEPTOB M BeC (PAKTOPOB CUMTATH PABHOZHAYHBIMH. J[JIs1 KaXKAOTrO 3Kcrepra
peanu3oBaTh  MPOBEPKY  COIJITACOBAHHOCTH  €ro  pe3y/lbTaTOB HAa  OCHOBAHUU  KPUTEPHS
HENPOTUBOPEUMBOCTU. Pe3ynbTarhl NMpoBEpOK BblIaBaTh MOCJIE BBEACHMS JIAaHHBIX BCEX JKCIEPTOB,
HampuMmep ¢ HOMOIIbI0 cooluieHust («/laHHble BTOpOro 3KcmepTa HNPOTHUBOPEUYMBBI, BBEIUTE HX
3aHOBOY).
[Tocne mpoBepkH cOrIacoOBaHHOCTH Ka)KAOI0 3KCIEepPTa MPOBECTU IPOBEPKY COITIACOBAHHOCTH MHEHUI
BCEX JKCIIEPTOB C MOMOIIBI0 KOX(P(PHUIMEHTOB BapHallMd W KOHKOpAAIWH. Pe3ynbTaThl BBHIBECTH B
OT/eJIbHON BKJIQJKE WM OKHe. Eciin MHEHMs He cOTJacoBaHHbI, IONPOOOBATh UCKIIOUUTH JIFOOOTO U3
3 skcneproB. Eciin B pe3ynbraTe COTIacOBaHHOCTh HE JOCTHTHYTa COOOMIMTH 00 3TOM M 3aKOHYHTH
IIOCTPOCHHE.
Ha ocHOBaHUM OIIEHOK SKCIEPTOB PEATH30BATh NOCTPOCHNE (DYHKIIUU TPUHAIICKHOCTH TSI K&KIOTO
u3 (pakTOpOB, 3aTE€M AJI KaXKIAOTO U3 TEPMOB.
BeiBectn 3 QyHKIIMM IPUHAJICKHOCTH B OTAEIBHON TabnuIle.
[IpoBectu pacueTsl Ha mpuMepe 000 TeMbI U3 crIMCcKa HIbKe. Peann3oBarh BBOJ TEPMOB, OOBEKTOB,
¢dakTopoB u ®UO sxcnepTos.

Bapuant Ne 4.
Peanu3oBaTh mporpaMMHyI0 000JIOYKY MOCTPOCHHs JTMHI'BUCTUYECKON NMEpeMeHHON ¢ 3 TepMaMu U
o0nacTpio ompeneneHus u3 5 unu Oosiee 00bekTOB. DYHKIMS pacHpenesieHus i KaXxAoro TepMa
HE00X0AMMO TOCTPOUTh Ha OCHOBE KOCBEHHOIO METOJa MOMAapHBIX CpaBHEHMH i 3 rpynm u3 3
9KCIEepPTOB. MHEHHUS SKCIIEPTOB M MHEHUS TPYII 3KCIEPTOB CYUTATh paBHO3HAYHBIMU. {1151 Kaska0ro
JKCIIEPTa PEATU30BaTh IPOBEPKY COMNIACOBAHHOCTU €ro pe3yJbTaTOB HA OCHOBAHUU KPUTEPHS
HENPOTUBOPEUNBOCTU. Pe3ynbTarhl MpoBEpOK BbIIaBaTh MOCJIE BBEACHMS JIAaHHBIX BCEX JKCIEPTOB,
HamnpuMep ¢ NOMOIIbI0 cooOmeHus («JlaHHble BTOPOro 3KcnepTa 3 rpymibl NPOTUBOPEUnBLI»). Ecin
pe3yJIbTaThl 3KCIEpTa MPOTUBOPEUUBBI, HCKIIIOUUTh €ro U3 paccMoTpenus. Ecnu B rpynmne ocraercs 1
9KCHEPT, MCKIIOYUTh TPYIIy M3 paccMOTpeHus. Eciau ocrtanmach JTUIIb OAHA TpyIa, 3aKOHYUTH
MIOCTPOEHHE U COOOIIUTH 00 3TOM.
ITocne mpoBepKHU COrNacoBaHHOCTH Ka)KJIOTO IKCIIEpPTa MPOBECTH NIPOBEPKY COINIACOBAHHOCTU MHEHUI
BCEX HKCIEPTOB JUISl KaXXKJOW TPYIIBI C MOMOILIBI0 KO3(PPHUIMEHTOB Bapualuyd W KOHKOPAALWU.
Pe3ynbTaThl BBIBECTM B OTAEIBHOM BKJIQJKE HIM OKHE. EciM MHEHHS SKCHEepTOB TPYMIbl HE
COTJIACOBAaHHBI UCKJIIOYUThH TPYIIY U3 paccMoTpeHus. Eciu ocranack nuiib ofHa rpymnmna, 3aKOHYUTh
HOCTPOEHHE U COOOLIUTH 00 ITOM.
Ha ocHOBaHMM OLIEHOK 3KCIIEPTOB peaan30BaTh MOCTPOCHNUE PYHKIIMU MPUHAIIEKHOCTH JUISl KaXKI0N
IPYIIIIBL, a Jajee oomei GyHKIuK U1 KaX10ro TepMa.
BeBectn 3 QpyHKIIMH MIPHHAICKHOCTH B OTACITHHON TaOIIHIIE.
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[IpoBecTu pacyeTsl Ha IpuMepe 000N TeMbl U3 CIHCKa HIDKE. Peann3oBaTh BBOJ 0OBEKTOB, TEPMOB
®UO skcnepToB U Ha3BaHMSI TPYIIL.

Bapuant Ne 5.
Peanu3oBaTh mporpaMMHyI0 000JI09YKY MOCTPOSHUS HEYETKOM IMEPEMEHHON ¢ 00IaCThIO OIpPE/IeIeHHS
u3 5 unm 6osee 00bekTOB. DYHKINIO pacipeaesieHus HEOOXOUMO MMOCTPOUTH HA OCHOBE KOCBEHHOTO
MeTo/la MONapHbIX cpaBHEHHH ¢ 3 QakropamMu M 5 sKcrepramu. Peanm3oBaTh pacdeT BECOBBIX
K03 punreHToB GpakTopoB. PeannzoBaTs pacuer BecOBbIX KO3(PPHUINEHTOB SKCIepToB. [ Kaxk1oro
TaOJIMIBl peaTn30BaTh MPOBEPKY COTJIACOBAHHOCTH PE3YJIbTATOB JKCIEPTa HA OCHOBAHUHU KPUTEPHS
HEMPOTUBOPEUUBOCTH. Pe3ynbpTaThl MpoBEpOK BIIABATh MOCJE BBEACHUS JTaHHBIX 0 BceM (pakTopam
OT BCEX KCIIEPTOB, HAIIPUMEP C MOMOIIBIO0 coodIeHus («/]annbie s BTOporo gakropa ot 3 sKcnepTa
MIPOTHBOPEUYUBBHI, BBEIUTE HX 3aHOBOY).
[Tocne mpoBepKH COTTACOBAaHHOCTH KayKAOTO KCIIEPTa MPOBECTH IMPOBEPKY COTIIACOBAHHOCTH MHEHUIM
BCEX JKCIIEPTOB C IMOMOIIbIO KOI(P(HUIMEHTOB BapHalliM M KOHKOpAAUUH. Pe3ynbpTaTsl BHIBECTH B
OTIENbHON BKJIJKE MM OKHE. ECITM MHEHHs HE COTJIaCOBaHHBI, TOMIPOOOBATH UCKIIOUUTH IKCIIEPTa C
CaMbIM HU3KUM BECOBBIM K03(¢durmeHToM. Eciam Takux 3KCIepToB HECKOJIBKO, TepedpaTh BCeX TaKUX
9KCHepTOB. ECiH cOrinacoBaHHOCTh HE IOCTUTHYTA, TAKUM e 00pa3oM UCKIIOYUTh BTOPOTO SKCIIEPTa.
Ecnu B pe3ynbTare cOracoBaHHOCTh HE JOCTHTHYTA COOOIIUTE 00 3TOM M 3aKOHYHUTH TIOCTPOCHUE.
Ha ocHOBaHMM OIICHOK 3KCIEPTOB ¥ X BECOBBIX KOI((HUIIMEHTOB peaan30BaTh MOCTpOeHUE (PyHKINN
MPUHAIIISKHOCTU ISl KaKJ0T0 U3 ()aKTOPOB, 3aT€M HMTOTOBYIO (DYHKIIMIO Ha OCHOBAaHHH BECOBBIX
K03 puimeHToB (HhakTOPOB.
BriBecTu pyHKIMIO NPUHAAJIEAKHOCTH B OTAEIIBHOM Tabuule.
[TpoBecTu pacueTsl Ha MpuUMepe 000N TEeMBbI M3 CIUCKa HIKe. Peann3oBaTh BBOJ 0OBEKTOB, BBOJ
¢dakxropoB u DUO sxcmepToB.

Bapwuanr 6.
PeanuzoBath mporpaMMHy0 000JI0UKY OCTPOEHUSI HEYETKOM MEPEMEHHOM ¢ 00J1acThIO ONpeaAeTeHUs
u3 5 unm 6ornee 00bekTOB. DYHKIUIO pacpeesieHnss Heo0X0IMMO OCTPOUTh HA OCHOBE KOCBEHHOTO
METOAa TOMAapHBIX CpaBHEHWH ¢ 3 Tpymmamu mo 5 skcrepramu. Peann3oBaTh pacdeT BECOBBIX
koa¢dunmenTos rpymm. Peann3oBaTh pacueT BeCOBBIX KOA(P(OUIUEHTOB 3KCIEPTOB BHYTPU TPYIIIHL.
JIiia kaXxoi TabIuIbl peain30BaTh MPOBEPKY COTTIACOBAHHOCTH PE3YJIbTATOB IKCIEPTAa HA OCHOBAaHUH
KpUTEPHsI HEITPOTUBOPEYMBOCTU. Pe3ylIbTaThl MPOBEPOK BBIJABAThH I0CIE BBEACHUS JaHHBIX 110 BCEM
(hakTOpaM OT BCEX IKCIIEPTOB, HAIIPUMEP C MOMOIILI0 cooOmeHus («/lanHbie oT 3 sKcnepTa 2 TPYMIbI
MIPOTHUBOPEUYUBBI, BBEAUTE UX 3aHOBOY).
[Tocne mpoBepKku COTacOBaHHOCTH KaXKIOT0 SKCIIEPTa MPOBECTH MPOBEPKY COINIACOBAHHOCTU MHEHHM
BCEX KCIIEPTOB IPYIIIBI C TOMOIIBIO KO3((UIIMEHTOB BapHalluy U KOHKOpIAIMK. Pe3ynbTaThl BBIBECTH
B OT/IENIbHOM BKJIa/IKe WK OKHEe. Eciii MHEHUs He cOorjiacoBaHHBI, MOMPOOOBAaTh UCKIIOUUTh dKCIIEpTa
C CaMbIM HU3KUM BECOBBIM K03 durreHToM. Eciiu Takux 3KCIepToB HECKOJIBKO, TIepedpaTh BCeX TaKuX
sKcrepToB. Eciu cornacoBaHHOCTh HE JOCTUTHYTA, TAKUM ke 00pa3oM UCKIOYUTh BTOPOTO IKCIEPTA.
Ecnu B pe3ysnbrare COrnacoBaHHOCTh HE JOCTHUTHYTA COOOIIUTH 00 3TOM M HMCKIIOYUTH TPYNIY M3
paccMOTpPEHUS B TAJIbHENIIEM.
Ha ocHOBaHUU OLIEHOK KCIIEPTOB M MX BECOBBIX KOA(PPHUIMEHTOB PeaIn30BaTh NOCTPOCHUE (DYHKIIUU
MIPUHA/IJIEKHOCTH BHYTPY TPYIIIIHIL.
[Tocne Toro MpoBecTH MPOBEPKY COTIACOBAHHOCTH TPYII 3KCIEPTOB C MOMOIIBI0 KOA(PPHUIINEHTOB
BapHallly U KOHKopaauuu. Eciu npoBepka He Mpolia UCKIYUTh TPYIITY ¢ CAaMbIM HU3KHM BECOBBIM
kodpdunrenToM. Ecnm Takux Tpynn HECKOJIIBKO oOpraHu3oBaTh mepebop. Eciam B pesynbrate
MONYYUTCSI, YTO 2 OCTaBIIWECS 2 TPYNIBl HE COTJIACOBaHBI COOOMIMTH 00 3TOM W 3aBEPIIUThH
IIOCTPOEHHE.
Ha ocHoBaHMM OLIEHOK Ipynn 3KCIEPTOB M UX BECOBBIX KO3(PQUIMEHTOB pealn30BaTh HTOTOBYIO
(GYHKIHIO TPUHAIIEKHOCTH.
BriBecTu pyHKIMIO MPUHAAJIEKHOCTH B OTAEIBHOM Tabnule.
[IpoBecTu pacueTsl Ha MpUMepe JIOOOK TeMbl U3 CIMCKAa HUXe. Peann3oBaTh BBOJ O0OBEKTOB, BBOJ
Ha3Bauui rpynn u ®HO sxcnepTos.

13



Temsl 3a1au4.
1. Onpenenenue sI3IKOB MPOTPAMMHUPOBAHUS ISl U3yYSHHS 10 KypcaM (IIPOAODKEHHE U PACIIUPEHHE
3a/lauM C MPAKTUUYECKUX 3aHATHUH).
2. Ormpenenenue sA3bIKa MPOTPAMMHUPOBAHUS H/MIU CpeAbl Pa3pabOTKU Ui PEleHHs KOHKPETHOM
3a1aun (MOKHO Opath JI00YIO 3a/1a4y, B TOM YuCie CBOO 3anauy u3 BKP).
3. Onpenenenne Hanbonee BaxxHOU yrpo3sl Vb B mannbIit MoMeHT amisi cermenTa JIBC.
4. BoiOop cTyAeHTa U3 KOHKPETHOW KOMaH/Abl pa3pabOTYUKOB ISl BHICTYIUICHHS ¢ pe3y/bTaTaMy Ha
KOH(EpEHIHH.
Habop 3amanuii u3 uctounuka Cnuywvin B.I. C 72 Pazpabomka 3KCnepmuulx cucmem HaA OCHOBe

HeuemKux npasui 6vl600a: memooudeckue yKasauus K nadbopamopuvim pabomam. — Tomck: H30-60
111y, 2011. — 33 ¢. Ctp 29-30

NuauBunyansHoe 3aganne Ne 4. Pabora ¢ n3o0pakeHusIMu

PeammzoBats gerexkrop rpanun Kouuum mns *.bmp uzoOpaxkenus. OUEeHUTH pe3ylbTaThl HTEpALUi
QIrOpUTMa B 3aBUCUMOCTH OT MpHUMEHsAeMbIX MeToaoB. CdopMupoBaTb OTYET C YKazaHUEM
MIPOMEKYTOUHBIX PE3YJIbTATOB aJITOPUTMA.

Pacnipenenenue 3aiad 1o yactsim.
Peann3oBath npuiiokeHue, Mo3BoISIONIEe BEIOMPATh IPOU3BOJIbHOE *.0MpP n300paxeHue u3 daitnosoi
CUCTEMBI M 0TOOpaXkaTh nepes moJjib3oBareneM. Peaan3zoBaTh BO3MOKHOCTh U3MEHEHMS MacIlTada Jiis
JAHHOT0 n300pakeHusl. Peanmn3oBaTh BO3MOXKHOCTb IIPEACTABICHUS N300paKEHU B IpaJaliMsiX cEporo
Tpemsi pa3HbIMH MeToaamu. IIpoBecTtu mepeBoa B depHO-Oenblil opmaT Il TpeX H300paKeHHi
pa3IMYHOM CTENEHM 3all0JTHEHHOCTU 00beKTaMu. Pe3ynbTaThl iepeBojia JUlsl TPEX pa3iMyHbIX METOJI0B
npuBecTH B oTdere. CaenaTh BBIBO/L.

B noctpoeHHOM NpUII0KEHUH BBIIOJHUTD JIBE 3a/JaUH.

1. Peanu3zoBatb ¢punbrpanuto ['aycca. IlpoBectu ananus pe3ynbTaToB GUIBTPALAN JUIS
pa3nmuuHbiX 3Ha4YeHuit mapamerpoB SIZE u SIGMA(SIZE - pasmep spa
¢unpTpanmu, Moxer ObITh BbIOpaH 3, 5, 7, 9) (SIGMA — cpennee kBajpaTHyHOE
oTkioHeHne @yHkuuu ["aycca i ABYMEpHOIro ciiydas, MOXET ObITh BBIOpaH
MEHbIIE eAMHUIBI, 1, OOJbIIEe eTUHHIIBI U CHIIBHO OoJiblile enuHUIbI). Pe3ynbraTt
¢unbTpau  U300pa3uTh B MPUIIOKEHUH, pEAIN30BaTh BO3MOXKHOCTH €ro
coxpaHeHHuss B (aiinoBoil cucteme. [IpoBecTH uCHBITAaHUA A MPOU3BOJIBHOTO
M300paxeHust U s U300pakeHHUsT HEKOTOPOTO PYKOMHCHOIO TeKCTa (BO3MOXKHO
chopmupoBaTh B rpauyeckoM penakrope). Pe3ynbTaThl MCHBITAHUNA NPUBECTH B
oryere. Cuenarsb BbIBOJ,.

2. Peanu3oBaTh MOMCK TPaJUCHTOB H300paXKEHUs TpPeMsS Pa3IHMYHBIMU CIOCOOAMM:
oneparop Cobenst, Pobeprca u Ipronrra. Ha ocHOBaHMM HaliZICHHBIX T'PaIUCHTOB
BBIMIOJHUTH MOJaBJICHUE HE-MaKCUMyMOB. Pe3ynpTaT mokasaTb B NPUIIOKEHUU U
peann3oBaTh BO3MOXHOCTb COXpaHeHHMs B (aiioBoii cucreme. Ilpoectu
UCIBITaHUE TPEX ONEPaTOPOB Ha TPEeX N300pakeHUAX (ITPOU3BOIBLHOE N300paKeHNeE,
PYKOTIMCHBIM TEKCT, PYKOMHMCHBIM CHUMBOJ). Pe3ynbTaThl WCHBITAHUN TPUBECTH B
otuete. Crnenarb BBIBOJ.

B mocTpoeHHOM MpPUIIOKEHUH PeaTu30BaTh JBOWHYIO MOPOTOBYIO (GHUIBTpALUIO s 3 pa3iIMyHbIX
3HaueHui noporoB. [locTpouth uTOrOByIO IpaHully. PesynpTupyroiee n3o0paxeHHe MpeacTaBUThH
MIOJIb30BATENI0, PEATM30BaTh BOZMOXKHOCTh COXpaHeHus B (aitnoBoii cucreme. IIpoBectu ucnpiTanue
BCEr0 alNropuTMa Ha Tpex HU300pakeHUsIX (IIPOU3BOJIBHOE H300pakeHUE, PYKOIMMUCHBIH TEKCT,
PYKOIIMCHBIN cUMBOJI). Pe3ynbraTel ucnblTaHuil npuBecTH B oTuere. Ilocime sToro HailTu rorosoe
6u0IMOTEeUHOE pelIeHre JeTeKTopa rpanull KaHHN, MpUMEHUTh Ha TeX ke u300paxeHusx. Pe3ynbrarsl
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npuBecTd B otdere. CpaBHNTH pe3ynbTaThl. Caenars BBIBOIBI. YKa3aTh XapaKTEPUCTHKH alTOPUTMa
Konuu B 6nbimnoTeuHoi peanuzanuu. [IpuBectn ux B oTyeTe.

NunuBunyansHoe 3ananue Ne 5. Heduetkoe pacnio3HaBaHHE KOHTYPOB

Peanu3oBaTh HEeUYETKOE pacro3HaBaHUE KOHTYPOB PYKOIUCHBIX nudp A *.bmp
M300paXEHUI IS TPEX CHMBOJIOB CO CXOXXHM Hamucanwem, Hampumep(2,7,z),CHMBOJBI BEIOPATH
CaMOCTOSITENILHO.

Pacnpenencnue 3amad.
[TomoOpath 6a3y KOHTYPOB PYKOIKMCHBIX n300pakeHuii(He MeHee 20), MPUCBOUTH 3HAUYCHUS 3 PYHKIIUI
MPUHAIISKHOCTU (IS K&KIOTO CHMBOJIA) KOXKJIOMY U3 N300pasKeHUIA.

Paspabotare nmpuiioxeHue, peaan3yoliee alrOpuTM Paclio3HaBaHUS KOHTYPOB ISl IPOU3BOJIBHOTO
n300pakeHUsl Harepe]] 33JJaHHOrO pa3Mepa.

HpI/IMeHI/ITI) pE3yIbTaThl NPCABIAYHIECTO MHAWBUAYAJIBHOI'O 3aJJaHUA JIA HNPUBCACHUA pasMEpa
I/I306pa)KeHI/IH K pasMepy us3 0a3el U MMOCTPOCHUSA KOHTYpA BBEACHHOI'O I/1306pa)I(CHI/I$I.

N3 Ne 6
O6mmas hopMyIUpPOBKA HHAUBHUIYATEHON pabOTHI

[TocTpouTh HEWPOHHYIO CeTh cpeiacTBamu OuOmuotekn Keras sseika  Python  (wim
COOTBETCBYIOIICH OHOIMOTEKH Ha JPYroM S3bIKE), TO3BOJIIONIYIO pacro3HaBaTh MUQPHL st
00ydYeHHs ¥ TECTUPOBaHUs KMcIojb3oBaTh 6azy MNIST http://yann.lecun.com/exdb/mnist/. Bozmoxto
WCIIOJIB30BATh JIIOOYI0 (DYHKIIMH aKTHUBAIHH, JIIOOYIO CTPYKTYPY CETH H JI000H aaropuT™ oOydeHHs.
JInst 3amuThl HEOOXOJMMO COCTaBUTh OTYET, B KOTOPOM ONHCATh HEHPOHHYIO CETh, TO €CTh IOKa3aTh
CTPYKTYpPY, (YHKIIMM aKTUBaLuH, crnocod oOyueHus. Ha 3amure HeoOXoauMo pacckas3aTrbh Bce
yKa3aHHBIC ITyHKTHI.

N3 Ne 7
OO6mas popMynHpoOBKa HHANBUIYATEHON paOOTHI

[Toctpoutrh  HEMpPOHHYIO  CE€Th  CpPEACTBAMU  OOBEKTHO-OPUEHTOPOBAHHOIO  fA3BIKA
nporpaMMmupoBanus. IlocTpouTs kinacc HEMpPOH, peaaTn30BaTh BOSMOXHOCTh BBIYUCIICHUS 3HAYEHUS U
BO3MOKHOCTh pacueTa rpaJeHToB JUIs 00yueHus. Peann3oBaTh pa3Hble KIacchl )i BBIXOIHOTO CIIOS,
BXOJIHOTO M JUIsl HYTPEHHHUX HEHpOHOB. [ J1e BO3MOXKHO, BBINOJIHUTH pedakTOpUHT, H30exkaB
nyonupoBaHus Koja. Peann3oBaTh Kiacc CIIOH, Takke peaqn3oBaTh pa3Hble KIAacChl IS BBIXOJHOTO
CJI0Sl, BXOJHOTO M JUISl HYTPEHHUX HEHpOHOB. ['71€ BO3MOXHO, BBIIOJHUTH pedaKTOPHUHI, U30€KaB
nyonupoBaHus Kkona. PeanmuzoBarh knmacc Heifponnas cetb. C NOMOIIBIO MaTTepHa COCTOSHUE
peain30BaTh PEKUMBI Pa0OTHI ceTH: 00ydeHne, 00ydeHre ¢ BBIBOJIOM COCTOSTHUH (IIepBble 5 ntepanuil),
paboTa ¢ 0lHUM 00BEKTOM, padoTa C OTJEIBbHBIM AaTACETOM HAYaJbHBIX JTAHHBIX.

HtoroBas HelipoHHasi ceTh — MEPCENTPOH, NpeIHa3HAaYeHHBIN JUIsl pacrio3HaBaHus nudp Ha
n3o0paxkeHnu 28 Ha 28. TecTtoBbie M O0ydaroIIMe AaTaceThl TaKUE XK€, KaK B MPEABIAyIIeH padoTe.
Peann3oBaTh BO3MOXKHOCTB JJISl IEPCENITPOHA UMETh JIBE pa3HBIX (YHKIMHU akTHBaUuH. PeannszoBaTh
BO3MOXXHOCTh KOHCTPYKTOpa C MapaMmerpamu (KOJIWYECTBO CIIOEB, KOJIMYECTBO HEHPOHOB B Ka)kJIOM
cioe, GyHKINS aKTUBAIMK, KOJTMYECTBO BXOJOB OJJHOI'O HEHPOHA).

OOydeHre METOIOM OOpaTHOTO pacHpOCTpaHEHUs ¢ TNpuMeHeHueM anroput™Ma LMS.
Peann3oBaTh BO3MOXKHOCTH BBIOOpA KOJMUYECTBA 3I0X, BHIOOPA MOCIEIOBATEIILHOTO MM MAaKETHOTO
0o0yueHusl BHYTPU OJTHOM SIOXH.
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Jnist 3anmThl 1abopaTopHON paboThl cOCTaBUTH OT4eT. OTUET MOJKEH BKIIIOYATH TUArpaMMy
KJIACCOB, MTpUMep pabOTHI HA OAHOM HU300paKeHUH CO 3HAUEHUSMHU Ha MEPBbIX 5 ureparus ooydenus 1
3TOXH, PE3yJIbTaThl 00Y4YEHHUs Ha TECTOBBIX JaTaceTax IMOCJIe Pa3HOT0 KOJIWYECTBA 310X B CPABHEHUH C
pe3ylbTaTaMu, MOJTYYeHHBIMU B IIPEbIIYyIIEH padoTe.

N3 Ne 8
OO6mas popMynHpoBKa HHANBUIYaTLHON paOOTHI

HccnenoBaTh HEMPOHHYIO CETh, NOCTPOEHHYIO B HMHAMBHMIyanbHOM 3agaHuu 6. ITomoGpath
KOJIMYECTBO 310X 00y4YeHHs, HE00X0AUMOe Uil BEIOPAHHOTO BaMH Ipejesia KOPPEeKTHOH paboTsl Ha
TecToBOM 6a3e. CpaBHUTH HECKOJIBKO 3HAYCHUH KOJIMUYECTBA 30X 10 ITapaMeTpaM CKOPOCTb 00y4eHus,
CKOpOCTh pabOTHI CETH, MPOLIEHT KOPPEKTHON pabOTHI Ha TECTOBOM Oasze.

BbIOpaTe HECKONBKO Pa3IMYHBIX APXUTEKTYP CETH W JUISl KaXA0H M3 apXUTEKTYp IPOBECTH
aHaJOrMuHbli aHanu3. [TonoOpars onTuManbHyO Ha Bai B3 apXuTekTypy.

Jis Kaxmoil apXUTEKTyphl ONPOOOBATh Pa3NUYHbIe (DYHKIIMH aKTUBALIUH, ITOCIEI0BATEILHOE
U MaKeTHOe 00y4YeHHE.

[Tocne oOyueHust Ha ONTUMAIbHON apXUTEKTYPE U ONTUMAIbHOM KOJIMYECTBE 310X MPOBECTH
penykmuro cetr. [IpoBepuTh 3 (HhEeKTUBHOCT U CKOPOCTH paboThI mociie penykiun. Caenars BEITPY3KY
KO3 QHULIHUEHTOB J0 U [OCIE PeLyKIHH.

CocTaBUTh OTYET, MPUBECTH B OTYETE APXUTEKTYPY, MATEMAaTHUECKYIO MOJIETh O0Y4YEHUS CETH,
CTPYKTYPY U CIIOCO0 1Moa4M 00y4daroux BEIOOPOK, aHAIU3 PE3yJIbTaTOB.

Y4eOHO-MeTOINYEeCKHE MaTepuallbl JUIsl CAMOCTOSITENbHONW pabOThl OOYyYaroUIMXcsl U3
YHCiIa UHBAJIMJIOB U JIUI] C OTPaHMUYEHHBIMH BO3MOXKHOCTAMU 3710poBbst (OB3) mpenocraBisitores
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSM HX 3A0POBBS i BOCTIPUATHS HHPOPMALIUH:

JInst L ¢ HapyIIEHUSIMU 3PEHHS:

— B IIeYaTHOW (pOopMe YBETUYEHHBIM IIPUDTOM,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA, J[JIs U1l ¢ HapyIIEHUSIMH CITyXa:

— B [Ie4aTHOHU ¢opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jnist U1 ¢ HapyIIEHUsIMU ONTOPHO-/IBUTaTeIbHOTO arlnapara:

— B IeyaTHou (opwme,

— B (hopMe 3JIEeKTPOHHOr0 JOKYMEHTA,

I[aHHBIfI MEPCUCHb MOXKET OLITH KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA

oOyJaromuxcs.
3. Oo0pa3oBaTe/ibHbI€ TEXHOJIOTHH
Cemectp | Bun 3ansarus Hcnonb3yeMble HHTEPaKTHBHbBIE KonnyectBo yacoB
(JI, TIP, JIP) o0pa3oBaTenbHbIE TEXHOIOTHH
JI KommnbroTepHble Mpe3eHTalu U 00CyXIeHUe 14
Pa300p KOHKpETHBIX cUTyalui (3a1a4),
7 JIP TPEHUHTH 10 PEUICHUIO 33/1a4, KOMITbIOTEPHBIE 14
CUMYJISIIUU (IPOrPaMMUPOBAHKE aJITOPUTMOB)
KCP KonTponbnas pabota 4
Hroro: 32

4.  OueHOYHbIE CPeICTBA VIl TEKYLEro KOHTPOJIsl yCIIeBAeMOCTH U IPOMEeKYTOYHOM
ATTecTanuu
@OH/| OLIEHOYHBIX CPEACTB JIJIsI MPOBEICHUS TEKYIIETO KOHTPOJISI
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@DOoHJT OIIEHOYHBIX CPEACTB AUCIHUILIAHBI COCTOUT M3 CPEICTB TEKYIIErOo KOHTPOJIS BBITTOJTHCHHS
3a/1a4 Ha JIAOOPATOPHBIX padoTax, 3alUTHl HHANBUAYAIbHBIX 33JaHUN U IIPOBEPKHA OTYETOB

4.1 ®oHj OLIEHOYHBIX CPEACTB /JIsl MPOBeIeHHUs TPOMEKYTOYHOM aTTecTaluu

ﬂJISI MOJIYYCHHA OLICHKU 3a4YTCHO CTYACHT 00s13aH BBITIOJHUTD U 3allUTUTh HC MCHEC 60%I/IHI[I/IBI/II[yaJIBHBIX
3aHaHHﬁ 3a CEMECTP.

Cnucoxk BOIIPOCOB HA 3K3aMCH

[ToHsITE TMHTBUCTUYECKON TEPEMEHHOM.

Teopema 0 cXOIUMOCTH NEPCENTPOHA.

[TonsTue HeifponHoii cetu. [lpenmyiuecta

TpeboBanus kK GyHKINUU IPHUHAAIEKHOCTH TEPMOB.

ITepcenTpom.

[lonaBieHne HEeMakCUMYMOB B METOZI€ BbIAeneHHs Tpanul] Konau
Mopenp HelipoHa

[Tpumepst GyHKIMI TPUHAATICKHOCTH.

LMS.

0. OmnepaTtopsl rpaIuEHTHOIO aHAIN3a N300PAKEHUS

1. TlocnemoBaTenbHBIN U MAKETHBIA PEXKUM OOYICHUSI.

12. Crpykrypa cuctremsl Mamaanu-3ane.

13. JluneliHblii GUIBTP HA OCHOBE METO/Ia HAMMEHBIIINX KBaJPaTOB.

14. Metonas! punbTpanuy n300paskeHus

15. Tunsl QyHKINN aKTUBAIIH

16. Bwuubl cucTeM HEYETKOTO BBIBOJIA.

17. Anroput™m 00paTHOrO pacrpoCTpaHEHUs: MaT. MOJEIb I BBIXOAHBIX HEHPOHOB.
18. Beienenue rpanui] Kanuu

19. IlpencraBneHue HEHPOHHOM ceTH B BUE Ipada NPOXOKAESHHUs CUrHaIA
20. dasudukanusi.

21. TlpuMmeHeHHE HEUYETKHX MHOXKECTB IPU Paclio3HaBaHUH 00pa3oB

22. CBepTOYHBIE CETH.

23. Arrperaiusi.

24. Kpurepuu coriacoBaHHOCTH 3KCIIEPTOB B METOJIE aHAIN3A HepapXuil
25. Penykius nepcentpoHa. [101X0/b1 1 METOIBI.

26. IlpaBwiio BeiBOjA. IMIUTHKAIHS.

27. AnropuTt™ oOpaTHOTO pacpOCTPAaHEHHUS: MaT. MOJIEIb JUISl CKPBITHIX HEHPOHOB.
28. Kpurepuu HENPOTUBOPEUUBOCTH HKCIEPTA

RBPBowoo~NoOR~MONE

29. ApxwHTeKTypa HEMpPOHHBIX CEeTeH.

30. IlpaBuina BeiBoga. Kommosumusi.

31. 3agaua aganTHBHOM (QUIBTpALMU.

32. Meron ananm3za vepapxuii CaaTu JUIsl HECKOJILKUX KPHTEPUEB, HECKOJIBKIX TEPMOB

33. Kpurepuu octaHOBKH 00Y4YEHHUSI MHOTOCIOMHOTO MEPCeNnTPOHa

34. [edazuduxauus.

35. 3agaum oOyueHHS.

36. Meron ananm3za viepapxuit CaaTs JJis HECKOJIBKUX DKCIIEPTOB, TPYII SKCIEPTOB

37. Ilonstue o0yueHus HeiipoHHoH ceTn. OOyueHue ¢ yauTeneM u 0e3 yuutens. O01e NpuHIMITE 00ydeHUs
38. Ilpumep moctpoeHus GYHKIHH TPUHAIJICKHOCTH UTOTOBOM NMEPEMEHHOM JIJIsl CUCTeMbl Mamianu-3ae.
39. Merox nonapHbIX CpaBHEHHUH
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Kpurepun oneHrBaHus K 9K3aMEHY

OrneHka «OTIUYHO»: TOYHBIC (HOPMYIHPOBKHM TEOPEM M MPaBUWIbHBIE OOBSICHEHUS
MIPUHIIMIIOB pa0OThl HEHPOHHBIX CETEH, CHCTEM HEUETKOI'O BBIBO/A, TOYHBIC MAaTEMATHYCCKHE
OTIpe/IeNICHUs, TEOPEMbI U MOJICIIH, BEITIOJTHEHUE BCEX MHINBHIYaTbHBIX 3aJJaHHH 32 CEMECTP

OreHKa «XOPOIIOo»: TIPHU OTBETE Ha OJMH BOIPOC JIaHBI TOUHBIC (POPMYIUPOBKH TEOPEM
U TPaBWIbHBIC OOBSICHCHHS MPUHIMIIOB PAa0OTHl HEHPOHHBIX CETEH, CHCTEM HEYETKOIO
BBIBOJIa, TOYHBIE MaTEMATUICCKUE OTPEICIICHHUs, TEOPEMbI U MOJICIIH; IIPH OTBETEC Ha BTOPOU
BOIIPOC HMMEIOTCS HETOYHOCTH (OPMYIUPOBKH TEOPEM WU TPOOENnbl B OOBSICHEHUU
MPUHIIMIIOB Ppa0oThl Mojesel; BbimoaHeHo He MeHee 80% WHAMBUAYaIBHBIX 3aJaHU B
cemectpe.

OreHKa «yIOBJICTBOPUTEIIBHOY»: MPU OTBETE Ha 00a BOMPOCA MMEKOTCS HETOYHOCTH
(OPMYJIMPOBKHU TEOPEM HJIU MPOOESIbl B 00BICHSHUH MTPUHIIMIIOB PA0OTHI TEXHOJIOTHH.

O1eHKa «HEYTOBIECTBOPUTEIBHO». OTCYTCTBYET OTBET XOTS ObI HA OJIMH U3 BOIPOCOB
WM MMEIOTCSl CYIIECTBEHHBIC HETOYHOCTH (POPMYIIMPOBKH, 3ajia4a HE pPEIICHA WM pelieHa
HEBEPHO.

OHGHO‘-IHI)IG cpeacrtBa i1 MHBAJIMAOB W JIML, € OIrpaHUYCHHBIMU BO3MOXXHOCTAMU
3JI0pPOBbSI BEIOUPAIOTCS C YUETOM MX HHIIMBHyaTbHBIX TICHXO(PU3NICCKUX OCOOCHHOCTEH.

— Ipu HGO6XOI[I/IMOCTI/I HHBAJIMAAM MW JIMOaM C OIpaHUYCHHBIMU BO3MOXHOCTAMU
3JI0POBBS TIPEIOCTABIISETCS JOMOIHUTEIIBHOE BPEMS IJIsl TIOJTOTOBKH OTBETA Ha dK3aMEHe,

— MU MPOBEACHUH NPOIIETYPHI OLIEHUBAHUS PE3YIbTATOB O0YUCHUS NHBAIHU/IOB U JIHII
C OrpaHMYECHHBIMH BO3MOXKHOCTSMH 3JIOpPOBBbSl  MPEIyCMaTPHUBACTCS  HCIOJIb30BAHUE
TEXHUUYECKHUX CPEJCTB, HEOOXOIAUMBIX UM B CBSI3U C X UHAUBUAYAIbHBIMI OCOOEHHOCTSAMU;

— [P HEOOXOIUMOCTH Ui OOYyYalolUXCsl C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3A0POBbA W HMHBAJIMAOB IIpoHcaypa OUCHHBAHUA PE3YJIbTATOB O6y‘ICHI/I$I IO AUCILHUIIIINHE
MOJKET IPOBOJAUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa orneHuBanus pe3yIbTaTOB O0YUSHUSI HHBAIHMIOB U JIUI C OTPAaHUYECHHBIMHU
BO3MOXXHOCTSIMU 3I0POBbSI TIO JUCIMITIUHE MPeIycMaTPUBAET MpeI0oCcTaBlIeHne HHPOpMAIIHH
B (hopMax, aJanTHPOBAHHBIX K OIPAaHUYECHUSIM UX 3/10POBbs U BOCIIPUATHS HH(OPMALIUN:

JUJ1s I ¢ HApYIICHUSIMU 3PCHUSL:

— B e4aTHOU hopMe YBETUUECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO

JIOKYMEHTA.

— JIns mui ¢

HapYIICHUSIMH CTyXa!

— B IeyaTHou (opwme,

— B (popme AIIeKTPOHHOTO TOKYMEHTA.

JList mu ¢ HapyIIeHUsIMU OITOPHO-JBUTAaTENBHOTO aIlapara:

— B IeyaTHou (opwme,

— B ()opMe AIIEKTPOHHOTO JOKYMEHTA.

HaHHBIfI MEPEUCHb MOXKET OBITh KOHKPETU3HUPOBAH B 3aBUCUMOCTH OT KOHTI/IHI‘CHTaO6y‘IaIOH_II/IXC$I.

5. [lepeyeHb OCHOBHOW U JONOJHUTEIHHOH Y4eOHOI JTUTEPATYPBHI,
He00X0IMMO¥ 1)1 0CBOCHHUS TUCITHIIIINHBI

5.1 OcHoBHas JIUTEpaTypa:
1. Hedertkue mozmenu u cetu : yuebHoe nocobue / B. B. bopucos, B. B. Kpyrnos, A. C. ®enynos. - 2-¢
U3, cTep. - Mocksa : ['opsiaas muaus-Tenekom, 2018. - 284 c. - Pexxum moctyma: i1t aBTOPH3.
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nonb3oBareneil. - URL: https://e.lanbook.com/book/111022 (nara obpamenus: 20.02.2021). - ISBN
978-5-9912-0283-1. - TekcT : AIEKTPOHHBIH.

2. HeueTkue MHOKECTBa U HEMPOHHBIE ceTH : yueOHoe nocodue / I'. D. SIxwseBa. - 2-e uzn., ucnp. - M. :
Nutepuer-Yuusepcurer Mudopmanmonnsix Texnonoruii : BUHOM. JIaboparopus 3uanwmii, 2008. -
315 c. : mi. - (OcHOBBI MHGOPMAITMOHHBIX 3HAHUN). - bubnmorp.: c. 315. - ISBN 9785947748185 :
132.00. - TekcT : HEMOCPEACTBEHHBIH.

3. Heiiponnsie cetn s 00padotku unpopmanuu / C. OcoBekuid ; mep. ¢ nonbekoro U. JI. Pynunckoro ;
[ Hayu. pen. U. 1. Pynunckuii]. - M. : ®unaHcel u ctatuctuka, 2004. - 343 c. - bubmmorp.: ¢. 330-339.
- ISBN 837207187X. - ISBN 5279025674 : 201.60. - Tekct : HemoCpeACTBEHHBIN.

5.2 JlonoJIHUTeIbHASI JINTEpaTypa:

1. Konpimrena, JI. K. DIeMeHTE TeOpUN HeueTKHX MHOXKeCTB: Yue6. mocodue / JLK. Konbimena, T.A.
Ceposa // ExarepunOypr: U3n-Bo I'OY BIIO "Poc. roc. mpod.-niea. ya-t", 2007. 129 ¢. C95-102

2. PeixoB, A.Il. DiaeMeHThl TEOpHH HEUYETKUX MHOKECTB M H3MEPEHHUSI HEYETKOCTU: MOHOTpadust /
AJ1.PwpxoB // Mocksa, Iuanor-MI'Y, 1998 C8-22

3. Crmpia B.I'. C 72 Pa3zpaboTka 3KCHepTHBIX CHCTEM Ha OCHOBE HEUETKUX MPABHJI BHIBOJA:
METOANYECKHE YKazaHusl K 1abopaTtopHbM padoram. — Tomck: M3n-so TITY, 2011. — 33 c.

4. Xwxuskos FO.H. Anroputmbl HE4ETKOT0, HEHPOHHOTO W HEHPO-HEUETKOTO TPABIICHHUS B CHCTEMAaX
peanbHOTO BpeMeHH: yue0. mocodue. [lepmb: Uzn-so ITHUITY, 2013. — 160 c.

5. Yepnos, B. I'. OCHOBBI TeOpHH HEYETKUX MHOXKECTB | yue0. mocobue / B.I'. YUepHoB ; Bnagum. roc.
yH-T.- Bnagumup : U3n-Bo Bnagum. roc. ya-ta, 2010. — 96 c. — ISBN 978-5-9984-0055-1.

6. Hemumona I'.JI., JlyknueB /[.B. Perynaropsl Ha OCHOBE HEYETKOW JIOTHMKH B CUCTEMax YIPaBICHUS
TexHndeckuMu oobektamu — CI16: YruBepcurer U”TMO, 2017. — 81 c.

7. Slpymkuaa H.I'. OcHOBBI TEOpUHU HEUETKUX M THOpUAHBIX cucTeM. — M. @unHaHch u cratuctika. 2007.

8. Xaiikun C. Heiiponnsie cetn. - M3matensctBo: Buimbsamc ISBN: 5-8459-0890-2, 2006. -
1104 c.

5.3. UuTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHbIe NPodeccHoHaIbHbIE 0a3bl
JAHHBIX U HUHPOPMALMOHHBbIE CIIPABOYHbIE CUCTEMbI

5.3. UuTepHeT-pecypchbl, B TOM YHCJie COBpeMeHHbIe MPodeccuoHalbHbIe 0a3bl JaHHBIX

U MH(OPMAIHOHHBbIE CIIPABOYHbIEC CHCTEMbI

1. Ba3sl nannbix koMmnanuu «Mct Belo» http://dlib.eastview.com
2. Daextponnasi oudamoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM YHCJie COBpeMeHHbIe MPodeccuoHalbHbIe 0a3bl JAHHBIX

U HHGOpPMALUOHHBIE CIIPABOYHBbIE CUCTEMbI
Inekmponno-ouonuomeunsvie cucmemut (35C):
1. OBC «IOPAMT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. 9BC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. 9BC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvnvie 6azvt Oannvlx
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Kypnaasl u3nareancrBa Wiley https://onlinelibrary.wiley.com/
4. Hay4Has jekTpoHHasi Onduorexa (HIB) http://www.elibrary.ru/
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5. IloIHOTeKCTOBBbIEC APXUBbI BEeAYIIUX 3aMaJHBIX HAYYHBIX KYPHaAJI0B HA Poccuiickoil miargopme
Hay4HbIX )kypHajaoB HIUKOH http://archive.neicon.ru

6. HamuonaabHas 3JIEKTPOHHAs oudbIHoTEKA (moctym K DJICKTPOHHOU OoubmoTeKe
nuccepranuii Poccuiickoit rocynapersennoit oubmuorexu (PI'B) https://rusneb.ru/

7. Ipe3uaenrckasi oudamnorexka um. b.H. Exbumuna https://www.prlib.ru/

8. ba3za gannbix CSD Kem6pumxckoro nenrpa kpucramiorpapuyecknx nanubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YHuBepcurterckas uHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HHd)OpMdquHHble CnpaeovdHble cucmemasl

1. Koucyabrant Ilaoc - cipaBoyHas mpaBoBasi CUCTeMa (JIOCTYII O JIOKATBHON CETH ¢ KOMIIBIOTEPOB
OMOJIMOTEKH )

Pecypcul ceo600n020 docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepHKaHCKasl MaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEepCTBO HAYKH U Bbiciiero oopazoBanusi Poccuiickoii @enepauuu
https://www.minobrnauki.gov.ru/;

4. dDenepanbublii noptana "Poccuiickoe odpazoBanue' http://www.edu.ru/;

5. Uudpopmanunonnas cucrema "ExnHoe oKkHO JocTyna K o0pa3oBaTebHbIM pecypcam'
http://window.edu.ru/;

6. Eanmnas xo/uiekuus uu@poBbix 00pa3oBaTe/IbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. IIpoekt I'ocy1apCcTBEHHOr0 MHCTHTYTA PyccKoro si3bika nMeHu A.C. Ilymkuna "O0pa3zoBanue Ha
pycckom'" https://pushkininstitute.ru/;

8. CunpaBouHo-uHopManHOHHBIN noprTaJ "Pycckuii si3bIK" http://gramota.ru/;

9. Cay:x0a TeMaTHYeCKMX TOJKOBBIX cJ0Bapei http://www.glossary.ru/;

10. CnoBapu u 3HUMKJIONEeANH http://dic.academic.ru/;

11. OO6pa3oBaTeabHblii mopTaj "Yueda' http://www.ucheba.com/;

12. 3axkononpoexT "O06 odpazoBanum B Poccuiickoii @enepaunu''. Bonpocsl u oTBeThI http://xn--273--
84d1f.xn--plai/voprosy i otvety

Cobocmeennvie 3n1eKmponnsle 00pazosamenvhvie U uHGopmayuonnwvie pecypcol Kyol'y

1. Duaekrponnblii katajgor Hayunoi 6ubanorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2.  JJyleKTpOHHas 0uOMoTeKa TPyAoB YueHbIx KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIbHOIO ITMHAMUYECKOr0 00y4eHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX ILIAHOB, Y4e0HO-MEeTOAHYECKUX KOMILICKCOB, Iy0IMKAIUi U KOH(epeHumii

http://infoneeds.kubsu.ru/
5. bubiuorexa nuHpopManNNOHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX 00pa30BaTeIbHBIX
TeXHOJOIruM http://mschool.kubsu.ru;
6. OuiekTpoHHBIN apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/
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7. DJeKTpPoHHBbIe 00pa3oBaTe/bHbIe pecypchl Kadeapbl HHPOPMALMOHHBIX CHCTEM M TEXHOJIOTHH B
oopazoBanun  Kyol'Y wu  HayuyHo-meromumyeckoro skypHajga "IIKOJIBHBIE T OIbI"
http://icdau.kubsu.ru/

6. MeTozmqecmae YKazaHusA AJ1d oﬁyqamumxcsl 0 OCBOCHHIO JTUCHHUIIJIMHBI

ITo xypcy npenyCMOTpPEHO NMPOBEACHUE JICKIMOHHBIX 3aHATHUM, Ha KOTOPBIX JAaeTCd OCHOBHOMN
CHUCTEMATU3UPOBAHHBIA MaTepuall, Ja0OpPaTOPHBIX pPabOT, KOHTPOJIBHBIX padOT, BBHIMOJHEHUE
WHIVUBUAYAIBHBIX 33/IaHUI 3a4eTa U dK3aMeHa.

BakHelmmM 3TarmoM Kypca sSBIsSeTCS CaMOCTOSITeNIbHAS padoTa 10 JUCITUIUTMHE CUCIIOIh30BaHHEM
yKa3aHHBIX JIMTEPATYPHBIX ICTOUHUKOB U METOJIMYECKUX yKa3aHUi aBTopakypca. CTOUT OTMETUTH, YTO
B paMKax CaMOCTOSATEIbHON pPabOThI MPOUCXOAUT pa3paborka cormacHo Agile meromonoruun u
BBITIOJTHEHUE CIIPUHTOB K YETKO 0003HAYEHHBIM CPOKAM.

Buner u popmer CP, cpoku BeImonHEHUS, POPMBI KOHTPOJISI IPUBEACHBI BBIIIE B JAHHOM
JIOKYMEHTE.

Jljis mydniero oCBOSHUsT TUCIUIUIMHBI Tipy 3amuTe JIP CTyAeHT M0oDKeH OTBETHTh Ha
HECKOJIbKO BOITPOCOB M3 JIGKIIMOHHOW YacTH Kypca.

B ocBOoGHMM MHCHUIUIMHBI WHBAIAJAMU H JIMIIAMA C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3I0pOBbsl OONbBIIOE 3HAYEHHE HMEeT WHIWBUIyaldbHas YydeOHas paboTa (KOHCYIbTALUU) —
JIOTIOJTHATEIHHOE Pa3bsICHEHNE y4eOHOTO MaTepuraa.

I/IH[[I/IBI/IZIyaJII)HBIC KOHCYJIbTallun 10 mpeamMeTy SABJIAIOTCA Ba’>XHbIM Q)aKTOpOM,
CHOCO6CTBYIOIIII/IM HHAUBUAYaAJIU3allun 06yqu1/m N YCTAHOBJICHUIO BOCIIMTATCIBHOI'O KOHTAKTa
MCXKAY IMpeliogaBarciicM U 06y‘IaI-OH_[I/IMC$[ HHBAJIMJIAOM HJIM JHMIOOM C OrpaHUYCHHBIMHA
BO3MOXHOCTAMU 3J0POBbA.

7. TlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX PH OCYLIECTBJIEHHH
00pa30BaTeIbHOIO MpoLecca Mo JMCHUIIIMHE

7.1 IlepeyeHb HH(POPMAIMOHHBIX TEXHOJIOTHA

[IpoBepka JOMAIIHUX 33JaHUN U KOHCYJIBTUPOBAHKUE ITOCPEACTBOM JIEKTPOHHOM IOYTHI.
Hcnons30BaHKe 2IEKTPOHHBIX MPE3EHTAUM P IPOBEACHNUH JIEKIIMHA U IPAKTUYECKUX 3aHATHM.

7.2 llepevyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 o0ecredeHnst

1. Unrepnperarop Python
2. bubmuotexu python openCV, Keras, TensorFlow, fuzzy

7.3 IlepevyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnexrponnas oubauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

MarepuanbHo- OcHaleHHOCTh IlepedeHb NMIIEH3MOHHOTO IPOrPaMMHOI0O
TeXHHUYECKas 0asa, CIIELHAITBHBIX 0GeCIICYCHIS
HeoOXxoaumast JJjis HOMEILIEHU I
OCYILECTBICHUS
00pa3oBaTenbHOr0
mporiecca mo
JUCIIUIUINHE
HanmenoBanue
ClieaJIbHbIX
IMOMEIICHUIA
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Y4eOHbIe ayTUTOPUH ISt
MIPOBEACHUS 3aHATHI
JIEKIIMOHHOTO THIIA

Mebenb: yueOHas
Mebenb

TexHuueckue cpencTna
0o0yueHus:

9KpaH, POEKTOP,
KOMIIBIOTEP

PowerPoint. ayx. 129, 131, A305.

YueOHble ayAUTOPUH IS
MIPOBECHUS 3aHATUI
CEMHHAPCKOI0 TUIA, IPYIIOBBIX

aTTeCTallun

MebGenb: yueOHas
Mebenb
TexHHYIECKHE CpecTBa

Y MH/IUBUTyaJIbHBIX o0yueHHs:
KOHCYJIbTaINi, TEKYIIIETO 9KpaH, IPOEKTOP,
KOHTPOJISI X IPOMEXYTOUHON KOMITBIOTEP

Aynuropus, (kaOUHET) — KOMIBIOTEPHBIH Ki1acc
1. Hnrepnperarop Python
2. bubmuotexu python openCV,
Keras, TensorFlow, fuzzy

YueOHble ayTUTOPUH IS
MIPOBEICHUS TaO0OPaTOPHBIX
pabort. JIabopaTtopus. ..

Mebenb: yueOHas
Me0ens

TexHu4YecKue cpeacTa
00y4YeHHS: KOMITBIOTED

JlaGoparopusl, yKOMIDIEKTOBaHHAs
CIICIIMATTM3UPOBAHHBIMH TEXHHYECKUMH
cpencTBaMH 00y4eHHs] — KOMIBIOTEPHBIN Kiace, ¢
BO3MOXKHOCTBIO MOAKIIIOYEHHS K ceTH «HTepHeT,
[POrpaMMOii SKpPaHHOTO YBEITHYCHHS U
00ECIIeUCHHBII JOCTYIIOM B 3JICKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHYIO

cpeny ynuBepcutera (1a6. 102-106.).

CaMOCTOSATEIbHOMN

JLtst

paboThl oOyuaromuxcs

npeaAyCMOTPCHBI

IIOMCIICHU A,

YKOMILJIEKTOBAHHBIC CIELUATU3UPOBAHHON MEOENbl0, OCHAICHHBIE KOMIBIOTEPHOW TEXHUKON C
BO3MOXXHOCTBIO TOAKIIOUEeHUs K ceTu «MHTepHeT» u olecrnedeHueM J0CTyna B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENBHYIO CPETY YHUBEPCHUTETA.

HanmeHoBaHue MOMEILICHUM 11
CaMOCTOSITETIbHOM paboTHI
00yUaroImuxcs

OCHAaIIEHHOCTH TIOMEIICHUN IS
CaMOCTOSITETIbHOM paboThI
00yJaroIuXCs

IlepeueHpb TULIEH3MOHHOTO
IPOTPAMMHOTO 00ECIICUCHHS

[Tomelenue 1151 caMOCTOSATEIBHOMN
pabOoThI 00YJAOUTUXCS (YUTATBHBII
3an HayuHo# Oubnnotexu)

MebGenb: yuyeOHast MeOeb

KommexT cniennann3npoBaHHON
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHHe: KOMITBIOTEPHAS
TEXHHUKa C IMOIKITIOYCHUEM K
HHPOPMAITHTOHHO-KOMMYHHUKAIIHOHHOM
cetn «IHTEpHET» U JOCTYIIOM B
3JEKTPOHHYI0 HHPOPMAIITMOHHO-
00pa30BaTENBHYIO CPEIy
o0pa3oBaTeNbHON OpraHn3aIuu, Beo-
Kamepbl, KOMMYHHUKAI[UOHHOE
obopynoBaHue, o0ecreynBaronee
JIOCTYTI K CETH UHTEPHET (TIPOBOJTHOE
COCIMHEHHUE 1 OECIIPOBOTHOE
coequnenue mo texuojaorun Wi-Fi)

TTomemienue i1 caMOCTOSITEILHOM
paboTsl oOyuarommxcs (ay. )

Mebenb: yaeOHas MmeOeib

KommexT cnenuanu3npoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHHe: KOMITBIOTEPHAS
TEXHHUKA C MOJKIIIOYEHHEM K
MH()OPMALOHHO-KOMMYHHUKAIIMOHHOM
cetd «VMHTEpHET» U JOCTYNIOM B
ANIEKTPOHHYIO HH(POPMAIOHHO-
00pa3oBaTeNbHYIO Cpeay
00pa3oBaTeNbHON OpTraHn3aInH, Beo-
KaMepbl, KOMMYHHKAIITHOHHOE
000pynoBaHue, 00CCIIEYHBAOIICE
JIOCTYII K CETH UHTEpHET (IIPOBOIHOE

1.
2.
openCV, Keras, TensorFlow,
fuzzy

Wurepnperarop Python
bubnanotexku python

COeIMHEeHUE U OECITPOBOTHOE
coenuHeHue 1o TexHonoruu Wi-Fi)
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