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1. Ilesu u 3aga494 OCBOEHMSI JUCIHUILINHbBI

1.1 Ileab ocBOEHUS AMCIIUILIAHbBI

Vyebnas nucummuimHa «HeidpoceTreBble M HEYETKHE MOJACIW» MpeJHA3HAUYCHA IS
W3y4YEHUS IPUHLIMIIOB ITOCTPOCHUSI HEMPOHHBIX CETEM U CUCTEM HEUETKOT'O BBIBOJIA.

Heabrw npenogaBaHuss U U3Y4YEHHS JUCLMIUIMHBL «HelpoceTeBble M HEUETKUE MOJEII)
SBJISICTCS 3HAKOMCTBO CTYJICHTOB C TPUHIUIIAMH pabOThl HEUPOHHBIX CETEH, H3y4YeHHUe
MPUHLIUIIOB MOCTPOEHUSI CUCTEM HEYETKOrO BBIBOJA, ONPEAEIEHUE Kpyra 3ajay, peraeMbiX C
MIOMOUIBIO TOCTPOCHUSI HEUPOCETEBBIX U HEYETKUX MOJICIICH, MOJyYEHUE MPAKTUYECKUX HABBIKOB
HAalMCaHUs MPOTPAMMHBIX MPOAYKTOB C NPUMEHEHHEM HEHPOHHBIX UM HEYETKHX MOJENIEN C
MIPUMEHEHHUEM COBPEMEHHBIX IIaTHOPM B PPEHMBOPKOB.

1.2 3agauy AUCIUTILINHDI

B PE3YJIbTATC OCBOCHUA IIaHHOI\/JI KOMIICTCHIMHU CTYACHT JOJIKCH!

3Hamb IPUHIUIILI pa6OTBI N THUIIBI apXUTCKTYP HCﬁpOHHLIX CCTCIZ, CTPYKTYpPY CHUCTEM
HCYCTKOI'O BBIBOJa, MATEMAaTUYCCKUEC MOACIIN 06yquI/m Hef/'IpOHHI)IX CETeH.

YMETHh p€aIM30BbIBATE MOAYJIN aHAJIM3a JaHHBIX Ha OCHOBE HeﬁPOCGTeBBIX 1 HCUYCTKHUX
MOI[GJIGI\/JI, BHCAPATH UX B KOMIIJICKCHBIC IPOI'PAMMHBIC PCIICHU .

BJIAI€Tb HaBbIKaMU OIIPEACIICHUA apXUTEKTYPbI HeﬁPOHHOﬁ CCTH, HO,Z[XOI[HH.I@I‘/'I JJIA pCHICHHA
KOHerTHOf/’I 3aJa4M, HaBbIKaMM HaIllMCaHUA MOIIYJIGI\/JI pa60TbI C BHCIIHUMH CUCTEMaMH (pa3M€'~I€HHI)I€
q)aﬁﬂbl, 0asbl JaHHBIX, IIOTOKH BBOI[a) U IIPUMCHCHUA HeﬁpOCGTeBOﬁ MOJICIN AJId aHaJIM3a AaHHBIX,
IMOJIYUCHHBIX U3 BHCIIHUX CUCTCM.

1.3. MecTo 1MCHUILIMHBI (MOYJIS) B CTPYKTYype 00pa30BaTeIbHOI MPOrpaMMblI

Kypc «HeiipocereBbie U HeueTKHE MOJENM» OTHOCUTCA K 00s3aTenbHON yacTu Onoka bl
JucuunauHel (MOIYNN) U SIBISETCS 0053aTeTbHON JTUCITUILTHHOMN.

I[J'ISI HN3YUYCHUS OJUCHUINIMHBI CTYACHT HOJDKCH BJIAaJACTh 3HAHHUAMH, YMCHUSAMU M HABBIKAMU
MOJIyYeHHBIMH Ha JOucHUIUIMHAax «JluckpetHas wmatemarukay, «KoMOWHATOpHBINM —aHAIH3Y,
«AuddepennmansHoe ucuuciaeHuey, «Teopus rpadoB U ee NPUIOKEHHS», «Anredpay, «OCHOBBI
KOMITBIOTEPHOTO MOJENUPOBaHus», «MHTepnpeTupyembie S3bIKM MPOTrpaMMHUPOBaHUS, «OCHOBBI
HEUYETKOW MaTeMaTukm», «MeToapl TMOWCKOBOM ONTUMH3alUW». 3HAHUS, yYMEHUS U HAaBBIKH,
MOJIYUYCHHBIC CTYyACHTaAaMM B JUCHUIIJIMHE ((HeﬁpOCCTeBBIG U HCYCTKHUC MOACIIN» ABJISIOTCA
00s13aTeNbHBIMU U U3YYEHHUS CIEIYIONNX AUCHUIUINH «HAYyYHO-HCCIeNoBaTeNbcKkas paboTay,
(TPEANUIIIIOMHAsT TPaKTUKa», «3alluTa BBIMYCKHONW KBaIU(UKAIIMOHHOW paboThl, BKIIOYAS
MOJATOTOBKY K MPOLEAype 3allMThl M MNpPOUEAypYy 3amuTbl», «IloaroroBka k cmade W caaya
TOCYJapCTBEHHOTO SK3aMECHA).

1.4 TlepeueHb VIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO AUCHMIIIUHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHUSI 00pa30BaTeIbHON MPOTrpaMMbl.

N3ydyenune naHHON yueOHOW NIUCUUIUIMHBI HAaNpaBiIeHO Ha (OPMUPOBAHHE Yy OOyYaroIIHUXCS
CIIEYIOIINX KOMIIeTEeHIUM:

Pe3ysbTaThl 00y4eHUS 110 TUCIUILIHE

Kon n HauMeHOBaHUe UHMKATOPA (3Haem, ymeem, énadeem (HAGbIKU U/ UL ONbLM
desmenbHOCmU))

YK-2. CriocobeH omnpeensTh KPyr 3ajad B paMKax IMOCTaBJIICHHOW IeJIM U BBIOMPATh
ONTHMAJIbHBIC CITOCOOBI MX PEIICHHUS, UCXOIS U3 JACHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCSI




PesynbTaThl 00yueHUs MO TUCHIUTUIHHE
Kon u HaumeHOBaHME WHANKATOPA (3naem, ymeem, gnadeem (Ha8bIKU U/UIU ONbIMN
desimenbHOCmL))

pPECYpPCOB ¥ OTPaHUYCHUI

DOpMyIUPOBKU UHIUKATOPOB

YK-2.1. 3Haer HEOOXOAWMBIEC JUISI OCYIIECTBICHUS MPO(EeCcCHOHAIBHON IesITeNIbHOCTH
IIPAaBOBBIE HOPMBI

VYK-2.2. YmMeer ompenensaTh Kpyr 3a1ad B pamMKax H30paHHBIX BUAOB MPO(ECcCHOHATBHOM
JESTENIbHOCTH, IJIAHUPOBATh COOCTBEHHYIO AESITENLHOCTh UCXOJS M3 UMEIOIINXCS PECYPCOB;
COOTHOCHTbD TJIABHOE U BTOPOCTETIEHHOE, peIlaTh OCTABICHHBIE 33/1a4H B paMKaX U30paHHBIX
BUJIOB MPO(ECCUOHANBHOM 1eATeTbHOCTH

VYK-2.3. meer npakTUYEeCKUN OINBIT MPUMEHEHHsS HOPMATUBHOM 0a3bl W pElIeHHUs 3a7ay B
o0nactu n30paHHbIX BUAOB IPO(HECCHOHATLHON IeSATEIbHOCTH

OIIK-5. CnocobeH WHCTAIUPOBaTh M COMPOBOXKAATh IMPOTPAaMMHOE OOECIICUCHHE
MH(OPMALIMOHHBIX CUCTEM U 0a3 JaHHBIX, B TOM YHCIIE€ OT€YECTBEHHOI'O MPOUCXOKICHMUS, C
y4eToM HH()OPMAIIMOHHOM 6€30MaCHOCTH

DOopMyIUPOBKU UHIUKATOPOB

OIIK-5.1. 3HaeT METOAWKY YCTAaHOBKH M aJIMHHUCTPUPOBaHUS MH(DOPMAIIMOHHBIX CUCTEM U 0a3
JaHHBIX. 3HAKOM ¢ coaepxaHueM ENMHOro peectpa poCCUUCKUX MPOrPaMM.

OIIK-5.2. YMeeT peann30BbIBaTh TEXHHYECKOE COMPOBOXKACHNE NH(OPMAITMOHHBIX CUCTEM U 0a3
JaHHBIX.

OIIK-5.3. ImeeT mpakTHYeCKHe HABHIKM YCTAHOBKH M HHCTAUISAIUN TPOTPAMMHBIX KOMIUIEKCOB,
MIPUMEHEHUS] OCHOB CETEBBIX TEXHOJIOT U

IK-3. Cniocoben npruoOpeTaTh U HCMOIb30BaTh OPraHU3alMOHHO-YIIPABICHYECKHE HABBIKH B
KOHKPETHOH npodeccHoHaIbHOM 1 COIMaIbHOM e TebHOCTH; pa3pabaThiBaTh, PEai30BbIBATh U
YIPaBIATh MPOLECCAMHY )KM3HEHHOT'O IUKJIA TPOrPaMMHBIX TPOTYKTOB.

DopMyIUPOBKA UHAUKATOPOB

I1IK-3.1. 3HaeT OCHOBHBIE METOBI PEIICHUS MPUKIAIHBIX 3a7a4, COBPEMEHHBIE METO/IBI
UHQOPMAIMOHHBIX TEXHOJIOTHIH

I1K-3.2. YMeeT KOppeKTHO 0POPMUTH PE3yIbTaThl HAYYHOI'O TPYAa B COOTBETCTBUHU C COBPEMEHHBIMU
TpeOOBaHUSAMH.

ITK-3.3. IlmMeeT npakTHYECKH OTIBIT UCIIONB30BaHuUs ceTH IHTEpHET, aHHOTUPOBaHUS, pedeprupOoBaHus,
O61OMorpaUIeCcKOro pa3bICKaHUs M OMMCAHUS, OIBIT pA0OThI C HAYYHBIMH UCTOYHHKAMH.

MK-6. CriocoOeH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTB MTPOOJIeM,

BO3HHKAIOIIUX B X0J1e MPO(PECCHOHATLHOMN AESTEIHHOCTU B 00JIaCTH

MOJEIUPOBAHUS Y aHAJIN3A CIIOXKHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM

DOopMyIUPOBKH UHIUKATOPOB

[1K-6.1. MeToab!l pa3paOOTKH OPUTHHAIBHBIX aJITOPUTMOB IPOTPAMMHBIX PELIEHUH ¢
MCTIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTHH aHAJIN3a JaHHBIX U MAIIMHHOTO 00y4YeHHUs
[1K-6.2. YMeeT npUMEHSTh B IPAKTUUYECKON AESITEIbHOCTH IPOrPaMMHBIE PEILIEHUS C
MCTIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI aHaJIN3a JaHHBIX U MAIIMHHOTO 00yYeHHUs
[1K-6.3. Brageet HaBbIKaMu AEKOMIIO3UIINN, (DOPMATM3AIIAN TTPOIIECCOB U OOBEKTOB JJIS
MCIIOJIb30BAaHUs] UHTEIIEKTYaIbHBIX IIPOrPAMMHBIX PEIICHUI

Pe3ynbTarsl 00ydeHHs] MO AMCLUMILIMHE JOCTUTAIOTCS B paMKaX OCYILECTBJICHHS BCEX BHJIOB
KOHTAKTHOHM M CaMOCTOSATENIbHOM pabOThl 00YYaIOLINXCSI B COOTBETCTBUH C YTBEP)KJICHHBIM YUEOHBIM
IUTAHOM.

WNHauKaTopel TOCTUKEHUST KOMIETEHUUI CUHUTAIOTCS CPOPMHUPOBAHHBIMU TNPH JAOCTHKEHUU
COOTBETCTBYIOIIMX UM PE3YJIbTaTOB O0yUEHHUSI.



2. CTpyKTypa ¥ cojiep:kaHue THCHUIIHHBI

2.1 PacnipenesieHue TPYA0EMKOCTH JMCUUILIHHBI IO BHAaM padoT

OO61as TpyA0EMKOCTh IUCLHUILUIMHBI cocTaBisieT 4 3au.el. (144 yaca), ux pacupeneneHue
10 BUJaM paldOoT MpeCcTaBiIeHO B Tabmuue (011 cmyodenmos OPO)

Bun yuebHol paboThl Bcero CemecTpbl
4acoB (uacer)
7
KonTakTHasi padora B TOM 4ncJie: 74,3 74,3
AyIuTOpHBbIE 3aHATHS (BCEro): 68 68
B toMm uucne:
3aHsATUA JEKIMOHHOTO TUTIA 34 34
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, MPAKT. 3aHATHU)
JlabopaTopHbIe 3aHATUS 34 34
HNnas konTposbHast pabora
KoHTposb caMocTOSTENBHOM pabOThI 6 5
[Tpomesxytounas arrecranus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa (Bcero) 33,8 33,8
B ToMm uuce:
Kypcosas pabora
CamocmosmenvHoe uzyuenue pazoenos, Camono020mosKa 11,8 11,8
(npopabomka u nosmopenue 1eKYUoHHO20 Mamepuaia u
mMamepuana y4eOHUK08 U yueOHsliX nocoouil,
Iloozomoska k 1abopamopusvim u NPAKMU4ecKum 11 11
3AHAMUSIM.)
Ilooecomoska k mexkyuemy KOHMpPOJO 11 11
KonTtpoJn: 35.7 35.7
[ToaroroBka k sK3aMeHy: 35.7 35.7
OO61as Tpy10eMKOCTh yac 144 144
B T.4. KOHTaKTHas pabora 74,3 74,3
3ad4. el. 4 4

2.2 CTpyKTYpa AMCUUIINHBI:

Pacnpenenenne BUIOB y4eOHOH pabOTHI M UX TPYAOEMKOCTH T10 pa3zeiiam
JTUCLUIUIMHBL. Pa3aensl TUCIMITIIMHEL, U3ydaeMble B _/___ceMecTpe (ouHasa ¢opma)

KommgectBo yacoB

o Bueaynut
Ne HaumenoBanue paznenon Beero AynuropHas opHas
pabota
pabota
J | kcp| JIP | CPC
1 2 3 4 5 6 7
1 |Pa3ngea 1. CucteMbl HEUETKOTO BHIBOJIA 6 3 5
2 | Paznexn 2. [Ipunstue pemenuii. Meron ananmsa 4 4 5
HepapXuil.
3 | Pa3gen 3. HelipoceTeBble TEXHONOTMU 24 29 | 238
HToro no paznenaM qUCHUNITHHBI 34 34 33,8
Kontpoins camocrositensHoi padoTs(KCP) 0,5
[Tpomexxyrounast arrectanus (MKP) 6




[ToaroroBka k s3K3amMeHy

35.7

Hmoeo no oucyunaune:

144

2.3 Coaepxxanue pa3aesioB IHCHUIIMHBI:

2.4
Banstnsi|  HamMeHOBaHU Coneprkanue pasjerna ®opma | Paspador
JIEKIUOH epaszena TeKymero| HOC
HOTO y4acTHEM
e KOHTPOJIIS npescran
pas-zena oo
TCJICU
1 2 3 4 5
1 |Pa3zgenl. CTpyKTypa cucTeMbl He4eTKOTo BbiBoAa [loHsTHe JIP, U3,
CucreMsl TMHTBUCTUYECKOM TIepeMEeHHON
HEUETKOro BbIBoAa |l PEOOBaHMs K QYHKIMH IPHHAICKHOCTH TCPMOB
[Ipumeps! HyHKITHI TPUHAIEKHOCTH
OOmas cxema CHCTeMBI HEYeTKOTO BEIBOAaKOMITOHEHTHI
cuCTeMbl HeueTKoro BeiBogadasuukanus. [1paBuia
BBIBOJA. VIMIUTMKaNus, arperamysi 1 KOMITO3HIIHS
/ledasndukanus. . Bumer ciucreM edeTkoro BeIBOA
2 | Pa3zmen 2. Meton ananmusza wuepapxuii Caatu ans Heckonbkux | JIP, U3
[Ipunsrtue KpUTEpPHEB, HECKOJBKMX TEpMOB MeTon aHaiu3a
pewenuit. Merox mepapxuil CaaTH Uil HECKOJBKHUX 3KCIIEPTOB, TPYIT
aHanmu3a nepapxmii, [PKCICPTOB. Kpurtepun HEIpOTHBOPEYMBOCTH JKCIEpTa
Kputepun COTIacoBaHHOCTH SKCHEPTOB B METOJIE
AHaIM3a uepapxuil MeToJ onapHeIX CpaBHEHUI
4 ﬁi%ﬂ‘z)ﬂc ST-GBH [Tonstue HeliponHoii cetu. [IpeumymiecTra JIP, 3
- eXFI)-I OTTOTHI [Iepcentpon TeopeMa 0 CXOAMMOCTH MEPCENTPOHA

Mozens HelipoHa Tunbl GyHKINN aKTUBALIUU
ATOpUTM 00pPaTHOI'O PacIpOCTPaHEHMsI: MaT.
MOJIEJIb JIIS1 BBIXOHBIX HEMpoHOB [IpencraBnenue
HEHPOHHOW ceTH B BUE rpada MpOXOKACHUS
curnana Ceeprounsle cetn Penykuus
nepcentpoHa. [loaxoasl u METOIBI AJITOPUTM
00paTHOTO PACHIPOCTPAHEHHUsI: MaT. MOJIEIb JIJIs
CKPBITBIX HEHPOHOB APXUTEKTYpa HEUPOHHBIX
cerelt 3agaua aganTuBHON unbTpanmu Kpurepun
OCTaHOBKH 00Y4YE€HMSI MHOTOCJIONHOTO
nepcentpoHa 3agaun ooydenus [lonstue
00yudeHus HelpoHHOM ceTn.O0ydeHne ¢ yuuTenem
1 6e3 yuurtens. OOuue npuHIUIbEl 00y4eHus.
OG6paboTka TekcToB. PaGoTa ¢ ecTecTBEHHBIM
S3BIKOM C  IIOMOIIBIO  HEMPOHHBIX  CETEH.
BekTopHbIe NpecTaBlIeHus A1 TekcTa: word2vec,
skipgram, CBOW, fasttext. PekyppeHTHBIE
HeliponHble cet, LSTM, GRU. Tpaucdopmepsl,
BERT, GPT

[loHsiTHst areHTa, Cpeabl, COCTOSHUSA, JIEUCTBUN U
Harpaabl. OyHKIUS LeHHocTu cocTosHus (Value
function) u ¢yHKIUS  KauecTBa  JEHCTBUS
(Qfuntion). OnTUMHU3aNUS CTPATETUU C TTOMOIIBLIO
MaKCUMM3alMK GYHKIUH EHHOCTH U KayecTBa. Q-
o0yuenue. [ mybokoe 00yueHue ¢ OAKPETICHUEM.

Deep Q-Networks, Actor-critic

6




2.3.2. 3aHATHA CeMHHAPCKOIr0 THIA

3aHATHSI CEMUHAPCKOTO TUIIA — HE NIPEAYCMOTPEHBI.

2.3.3. JlaGopaTopHble 3aHATHS

Ne Ne dopma
pa6OTBI paszneia HaumMmeHoBaHue .JIaﬁOpaTOpHLIX paGOT TCKYIIETO
JHUCUHIIIAHBI KOHTPOJLA
1 1 [TocranoBka 3aauu, BEIOOP MPEAMETHON 00JIaCTH,
AHanu3 npeaMeTHON 001acTH, BEIOOP HEUETKOM MOJICIIH, n31
[TocTpoeHuenpaBuil BHIBOIA
2 1 Peanuzanusg HeUeTKOM MOAEN 131
3 1 [TocTpoenne nporpaMMHOr0 KOMILJIEKCA C TPUMEHEHUEM )
HEYETKOU MOJIEIN 3
4 2 ITocranoBka 3a1auu, BEIOOP IPEIMETHOM 00J1ACTH,
METO/1bI IONAPHBIX CPAaBHEHUM, METOJ] AHAJIN3a HEPAPXUI 133
5 2 Pemmenre mocTaBieHHOM 3a/1a4M IPEAMETHON 00JIaCTH
METOJIaMH 3KCIEPTHOTO aHaIM3a 133
6 3 Bubnmoreku keras u tensorflow 134
7 3 ITocTpoenue npocreiiiiei HEHPOHHOU CeTH U35
pacrio3HaBaHHUs CUMBOJIOB HA M300paKEHUHU CPEICTBAMH
OnbIMOTEK
8 3 [TapameTpbl CBEPTOYHON HEUPOHHOW CETH U UX BIIMSHUC 136
Ha pelIeHMe 3a/1a4M pacro3HaBaHus U300paykeHU
9 3 Zamura U3, npoMeKyToYHas aTTecTalus KP1
10 4 Pazpabotka Motyneit HelpoH, ci10i HEHPOHOB, THUIIBI n37
00y4eHUs1, TUIIbI
MUHUMU3AIWHY, QYHKIIMHA aKTUBAITUN
11 4 [TonmHOE MOCTpOEHNE HEHPOHHOW CETH U aHAIINU3 €€ PaOOThI W37
12 4 [TocTpoeHne HEHPOHHOM CeTH i PelleHUs] BBIOpaHHON
3a71a4u n38
aHaJIM3a JaHHBIX IPEAMETHOMN 00J1acTH
13 4 3HAKOMCTBO C pEKYPPEHTHBIMH HEUPOHHBIMH CETSMH U
MPOCTEHIINMU apXUTEKTypaMu 139
14 4 [IprMeHeHue MPOCTENIINX PEKYPPEHTHBIX HEHPOHHBIX 139
ceren
15 4 O6pabotka ecrecTBeHHoro s3bika (Natural Language
Processing, NLP) ¢ ucrnonb3oBanuem Heipocereit n31o
16 4 OOyuenue ¢ noakpereHneM. RL-anropurmsl. 311
17 4 Deep Q-Network (DQN) u ero MmoauduKanum. n311

2.3.3 IIlpumepHasi TEeMATHKA KYPCOBBIX padoT (IPOEKTOB)

Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.

2.3.4 PacueTHo-rpadguyeckue 3aaHusA

Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.

2.5 TlepeyeHb Y4eOHO-METOANYECKOTO 00ecTIedeHHsT JIsI
CaMOCTOSITEJIbHOM Pa0OThI 00YYAIOLIUXCS O IUCHUTIINHE

7




[lepeueHp yueOHO-METOANYECKOTO

No Bug CPC obecreyeHns JUCIUILINHEI 110
BBITIOJIHCHHIO CAMOCTOSTEILHOM paboThI
1 2 3
1 |Pa3pmea 1. CucreMbl HEUETKOIO BBIBOIA M cTOYHUKHN OCHOBHOI U JONOJIHUTEILHON

aureparypsl, U31-2

2 | Pazpen 2. [lpunsrtue pemienuii. Meron CTOYHMKHA OCHOBHOM U JOTIOJIHUTEIBbHON
aHau3a uepapxui. nutepatypsl 33

3 | Paspex 3. Heiipoceresbie W cTouHMKHM OCHOBHOM U IONIOJTHUTEIBHON
TEXHOJIOTUH

nuteparypsl, 134-11

[Tpumep paznmeneHus: TeM N0 UHAWBUIYAIBHBIM 33aHUSM
(nns mpumMepa paccmarpuBaercs 8 U3)

N3 Ne 1
O6mmas hopMynHpOBKa MHAUBHIYAIbHON pabOTHI

Pa3pabotarhs cucTeMy HEYETKOTrO BbIBOJIA U3 4 M OoJiee IMHBUCTUYCCKHUX MEPEMEHHBIX ¢ 1 HTOTrOBOH,
MTO3BOJISFOIIAS TOCTPOUTH IKCIIEPTHYIO CUCTEMY U3 IPUBEICHHOTO HIKE CITHCKA.
CucreMy HEYETKOTO BBIBOJIa HEOOXOAMMO Pa3padoTaTh CPECTBAMH THIIA:

a) cpeAcTBaMM JOOOTO sI3bIKa MPOrpaMMUpPOBaHUs, MOJIEpKUBaroIEro oudnuorexky Fuzzy
WIIY €€ aHAJIOTU.

b) cpeacrBamu nporpamMmmuoro obecrneucHus FuzzyTech

C) cpencTBaMu porpamMmmHoro ooecrieueHuss MathLab naker Fuzzy

Ha BxoJ cuctembl oJat0TCsl KOHKPETHBIE YETKHE 3HAUEHUS U3 00J1aCTH ONPEEIICHUS UCII0JIb3YEMBIX
JMHTBUCTUYECKUX IepeMeHHbIX. Ha BBIXOJ BBIBOJUTCS MMs COOTBETCTBYIOLIETO TepMa BBIXOIHOM
JINHTBUCTUYECKON TEPEMEHHOM.

. OC, peKOMEHIyI0111ast paclpeesIEHNEe BPEMEHHU IIPH NOJATOTOBKE K DK3aMEHaM.

. OC no BeIOOpY TeMBI JyIsl GaKanaBpCcKOn paboTHI.

. OC 1o AMarHOCTHKE COCTOSIHUS 3/J0POBbS MAllUEHTA.

. OC no BeIOOpY By3a U CHELMATIBHOCTH 11 aOUTYpHUEHTA.

. OC, ompenensolias TUI TEMIIEpaMEHTa YeJI0BeKa.

. OC no BeIOOpY MapiIpyTa 1 croco0a nepeABMKEHNs U3 OJHOT0 HACEJIEHHOTO ITyHKTa B IPYTOM.

. OC 1o npuHATHIO (PMHAHCOBBIX PEIIEHUH B 00JIACTH MAJIOTO MPEAIPUHUMATEIbCTBA.

. OC 1o BeIOOpY MecTa paboThI ocie okonuanus TITY.

. OC, onpenensomias HEMCIIPABHOCTh aBTOMOOWJIS U IafolIast peKOMEHIAIUH 0 €€ YCTPaHEHUIO.
0. 5C o BbIOOpPY aBTOMOOHIIS.

1. OC nns npUHATHUS pELIeHUs O IpueMe Ha paboTy B KOMIBIOTEPHYIO (pUpMy HOBOTO COTPYAHHUKA.
. OC noucka HEMCIPaBHOCTEN B KOMITBIOTEPE.

13. OC 1o BEIOOPY CTHPATBHOMN MAIIUHBI.

14. 3C, pexomeHayromas KOH(QUTYPALUIO TEPCOHATBEHOTO KOMITBIOTEPA.

15. 3C no BIOOPY COTOBOTO TenedoHa.

16. OC, nporuo3upyromas ucxos GpyrdoapHOro MaTya.

17. 9C no BbIOOPY cUCTEMBI 3aIIUTHI HHOOPMALIUH.

18. 3C oueHku KayecTBa MPOrPaMMHOI0 0OECTIEUEHHUSI.

19. OC, npuauMaromas pemeHus 0 GOpMHUPOBAHUH OFOKETA CEMBH.

20. OC no onpeaeneHno ONTUMAIBHOTO MapIIpyTa JBMKEHUS aBTOMOOMIIA “CKOpoi moMoIu”™ 1mo
BBI30BaM.

21. OC 1o onpeAeIeHNIO THIIA T€0JIOTHIECKOM MOPOIBL.

22. OC, pekoMeHIyoIasi KOH(PUTYpanunio cepBepa JIOKATBHOW BEIYUCIUTEIFHON CETH.

23. OC 1o BBIOOPY HHCTPYMEHTAIBHBIX CPEJCTB IPH CO3aHUU WED-caliToB.

24. 5C no BrIOOpY OaHKa IJIs TOJTYyYSHUS 1<pem/ITaé
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25. DC, pekoMeHIyoIIasi MPUEMIIEMbIH BApHAHT IPU MOKYIKE HEABHKUMOCTH.

1) TTocTpouTh HEYETKYIO 0a3y 3HAHMH (MCIOIB30BATH HE MEHEE 3 JIMHIBHCTUYECKUX MTEPEMEHHBIX )1Ist
3aJauy 3aKyIOK (COOTHOLICHUS IEHBI, KauecTBa, 00beMa 3aKyIOK U T.J.), IPOBEPHUTH €€ Ha TOJHOTY U
MPOM3BECTU HEUETKUIN BBIBOJ [ KOHKPETHBIX 3HAUCHHUH (BBIOpATH CITy4ailHBIM 00pa3oMm).

2) IToctpouth HeueTKyr0 Oa3y 3HaHU (MCIOIB30BATh HE MEHEE 3 JIMHIBUCTHUYCCKUX MTEPEMEHHBIX )
IUIS 3371a4¥ paclpeieieHusl Harpy30K CIIOpTCMeHa (COOTHOLICHUE Harpy30K, (pu3nuecKoro
COCTOSIHUS, TOTPEOISIEMBIX KAJIOPUIA U T.1I.), IPOBEPUTH €€ Ha TIOJTHOTY U MIPOU3BECTH HEUETKUI
BBIBOJI JUII KOHKPETHBIX 3HAUCHHH (BBIOpATh CIIy4ailHbIM

obpazom).

3) IMocTpouTh HeueTKyro 6Oa3y 3HaHUH (MCIOIB30BATh HE MEHEE 3 TMHIBUCTHUYCCKHX TICPEMECHHBIX )
JUIS 3a/1a4K YIPABIICHUS TPAHCIIOPTHBIM CPEICTBOM (PETYJIUPOBKA CKOPOCTH C yUETOM IepeayH,
MIOTOJTHBIX

YCIIOBUH, MHTEHCUBHOCTH MOTOKA U T.J.), IPOBEPUTH €€ Ha MOJHOTY U MPOU3BECTU HEUETKUN BHIBO]I
JUIs KOHKPETHBIX 3HaYeHUH (BBIOpATh CIIy4allHBIM 00pa3om).

4) TTocTpouTh HEUETKYIO 0a3y 3HAHMH (MCIIOJIL30BATh HE MEHEE 3 JIMHIBUCTHUYCCKUX MTEPEMEHHBIX )
IUIS 337a49¥ YIPaBJICHUS TPAHCIIOPTHBIM CPEACTBOM (YIIpPaBIIEHUE PYJIEM, Ta30M, TOPMO30M TIPH
BBE3JIC B Tapaxk), IPOBEPUTH €€ Ha MOJHOTY U MPOU3BECTU HEUETKHUM BHIBO JIsI KOHKPETHBIX
3HA4YEeHUM (BBIOPATH CIIy4aliHBIM 00pa3oMm).

5) IToctpouTh HEYETKYO Oa3y 3HaHHIA (MCIIOIB30BaTh HE MeHEe 3 IMHIBUCTHYECKUX MIEPEMEHHBIX )
IUIS 33]1a9¥ PETryJIMPOBaHUs TEIUIOCHA0KEHUS (COOTHOLICHHE CPEAHECYTOUHOM TEMITEpaTyphl, BETpa,
pa3Mepa 37aHus U T.11.), IPOBEPUTH €€ Ha MOJHOTY U MPOU3BECTH HEUETKUI BBIBOJ I KOHKPETHBIX
3HA4YEeHUM (BHIOPATH CIIy4aliHBIM 00pa3oMm).

6) ITocTpouTh HeueTKyO Oa3y 3HaHUi (MCIOIB30BATH HE MEHEE 3 JIMHTBUCTUIECKUX TIEPEMEHHBIX )
JUIS 3371a49¥ PETYIIMPOBAHIS PEBEPCHOTO IBHKEHHS HA BOJDKCKOM MOCTY (YUUTBIBAThH BpEMs,
WHTEHCUBHOCTb MOTOKA, ICHb HEACNH U T.J.), IPOBEPUTH €€ Ha MOJTHOTY U IPOU3BECTH HEUETKHIA
BBIBOJI /IS KOHKPETHBIX 3HAYCHH (BBIOPATh CIydaiilHBIM 00pa3oMm).

7) TloctpouTh HEYETKYO 0a3y 3HaHHIA (MCIIOIB30BaTh HE MeHEe 3 TIMHIBUCTHYECKUX MIEPEMEHHbIX )
U1 3a/1a4M oA0opa crenuil 11 01ro/1a (COOTHOLLIEHUE KOJMYECTBA U OCTPOTHI CIIEUUH, peLenTyphl,
MPEAIIOYTEHUN

e/10Ka, 00beMa MUK U T.1.), IPOBEPHUTH €€ Ha TIOJHOTY M MTPOU3BECTH HEYETKUN BBIBOJ JJISI
KOHKPETHBIX 3HaU€HUH (BBIOpATh CiIydaiiHBIM 00pa3zoMm).

8) IMocTpouTth HeueTKyIo Oa3y 3HaHHH (MCIIOIBb30BATh HE MEHEE 3 JIMHIBUCTHYECKUX TTEPEMEHHBIX )
U1 3a/1a4M 11og0opa oobema Orof] (YUUThIBaTh KAJIOPUMHOCTh, BKYCOBBIE NIPEANIOUYTEHNUS,
KOJINYECTBO €JJOKOB U T.J.), IPOBEPUTH €€ Ha MOJHOTY U POU3BECTH HEUETKUN BBIBO JJIs
KOHKPETHBIX 3HAU€HUH (BBIOPATh CIydailHBIM 00pa3oMm).

9) [MocTpouTh HEUeTKYIO 0a3y 3HaHUI (MCIOIB30BATh HE MEHEe 3 TMHIBUCTHUCCKUX TTEPEMEHHBIX )
JUTS 3371a49¥ TT0/Ia4H JIEKTPOIHEPTUU B YCIOBUSIX IKOHOMHH (YUET BpEMEHH CYTOK, THITa TOMEIICHUH,
KOJIMYECTBA JItOJIEH, TUIa 000py10BaHuUs U T.J.), IPOBEPUTH €€ Ha MOJIHOTY U IPOU3BECTH HEUETKUI
BBIBOJI /TSI KOHKPETHBIX 3HAUCHHH (BBIOpATh CITydaifHBIM 00pa3oMm).

10) IocTpouts HeveTKyro 6a3y 3HaHHH (UCIIOIb30BATh HE MEHEE 3 JIMHIBUCTHYECKUX ITEPEMEHHBIX )
IUTS 337a49¥ 1T0100pa MHTEHCUBHOCTH 3aHATHH (YYUTHIBATh HAYAILHBIA YPOBEHB TIOATOTOBKH, 00bEM
yueOHOro MaTepualia, KOJMUECTBO YEIOBEK B IpyIIe, HEOOXOAUMBIH YPOBEHb YCBOCHHUS U T.11.),
MIPOBEPUTH €€ Ha MOJIHOTY U MPOU3BECTH HEUETKHUIl BHIBOJ /1151 KOHKPETHBIX 3HAUEHUH (BBIOpaTh
CIIy4aiiHbIM 00pazom).

11) ITocTpouTth HeueTKyto 0a3zy 3HaHMH (MCIIOIBL30BATh HE MEHEE 3 JTMHTBUCTHUYECKUX MTEPEMEHHBIX )
VIS 3a71a4Ml pacueTa noTpedaeHns OeH3uHa(yIUThIBATh THII COBEPIIAEMBIX MAaHEBPOB, YPOBEHb
MOJITOTOBKH BOJIMUTEIIS,

COCTOSIHUE aBTOMOOMJIS, TUI aBTOMOOMJIS U T.J1.), IPOBEPUTH €€ Ha MOJHOTY U IPOU3BECTH HEUETKUH
BBIBOJI /TSI KOHKPETHBIX 3HAUCHHH (BBIOpATh CITyJaifHBIM 00pa3oMm).

12) IToctpouTth HeueTKyto 0a3y 3HaHMH (MCIIOJIB30BATh HE MEHEE 3 JTMHTBUCTHUYECKUX MTEPEMEHHBIX )
IUTS 33719 PETYIIUPOBAHMSI CHCTEMBI OpOIIEHHS (YIUTHIBATH BPEMsI T0J1a, KOJTMYECTBO BBIATAIOIIIX
03aJIKOB, BUJI OPOIIAEMON KyJIbTYpHI U T.J.), IPOBEPUTH €€ Ha MOJHOTY U IPOU3BECTH HEUETKUI
BBIBOJI /111 KOHKPETHBIX 3HaYeHUH (BBIOpATh CIIydallHBIM 00pa3oMm).

13) [Moctpouth HeueTKyr 0Oa3y 3HaHWK (MCMOJIb30BaTh HE MEHEE 3 JIMHTBUCTHUYECKUX
9



MEPEMEHHBIX ) ITIS1 3a/1a4d HACTPOMKU ayJHOCHCTEMBbl (MOIIHOCTH KOJIOHOK, MX KOJHYECTBO,
pasmMep MNOMEIIEHUs, Ha3HAUYE€HWE YCTAaHOBKH W T.1.), IPOBEPUTH €€ Ha TIONHOTY U IPOM3BECTU
HEYETKHUI BBIBOJ JUIIKOHKPETHBIX 3HaUCHHUH (BHIOpPAThH CIy4aiHBIM 00pa3oMm).

14) TlocTpouTh HEYeTKYIO 0a3y 3HaHHI (MCIOJIB30BATh HE MEHEE 3 IMHIBUCTUUCCKHX MIEPEMEHHbIX)
Ui 337a4d  BhIOOpa 0361 CHOTBOPHOTO (KOJMYECTBO IIperapara, [eicTBHE Iperapara,
BOCHPUUMYHUBOCTbH K BHIOpaHHOMY Ipenapary, 1IeJb U T.]1.), IPOBEPUTH €€ Ha MOJHOTY U MPOU3BECTH
HEYETKHUI BBIBOJ JIsl KOHKPETHBIX 3HAYCHUI (BBIOPATh CITydallHBIM 00pa3oMm).

15) IToctpouTh HeUeTKYIO 0a3y 3HaHMI (KCIIOIB30BaTh HE MEHEE 3 JTMHIBUCTUYECKUX ITEPEMEHHBIX )
U 337a4¥l [JIAaHUPOBaHUS 0O0beMa MPOU3BOACTBA MPOMYKIHH (C y4€TOM BO3MOXHOM MPUOBLIH,
HEO0OXOIUMBIX PECYpPCOB, IIATEKECIIOCOOHOCTH HACENIEHUs, phIHKA COBITA U T.[I.), IPOBEPUTH €€ Ha
MOJTHOTY ¥ TPOU3BECTH HEUETKUI BBHIBOJ 1151 KOHKPETHBIX 3HAUYEHHUH (BBIOpATh CIIy4aiiHBIM 00pa3om).
16) ITocTpouTth HEeYeTKyrO 0a3y 3HAaHHU (MCIOIB30BaTh HE MEHEE 3 JIMHIBUCTUYECKUX TMEPEMEHHBIX )
JUI 3aJaud  PEryJIMpPOBaHUS KOHIUIMOHEpa (YYUTHIBATH €ro MOUIHOCTh, OOBEM IOMEIICHHS,
TEeMIIEpaTypy OKpYyKarollel cpeibl, HEOOXOIMMYIO TeMIIepaTypy B IOMEIICHUH U T.1I.), IPOBEPUTH €€
Ha TIOJIHOTY W TPOM3BECTH HEUETKUI BBIBOJ JIi KOHKPETHBIX 3HAUYCHHWH (BBIOpATh CIIydailHBIM
obpazom).

17) IocTpouTth HeueTKyto 0a3y 3HaHHUM (MCIOIB30BaTh HE MEHEE 3 JIMHIBUCTUYCCKUX TIEPEMEHHBIX )
JUI 3a]laui paclpeeeHNs Harpy3Ku MEXIy KOMIbIOTEPaMHU MPU UCIIOJIB30BAHUU UX B KJIacTepax
(Y4uTBIBaTh XapaKTEPUCTHUKU KOMITBIOTEPOB, UX KOJMYECTBO, KOJUYECTBO MapajUieIbHOTO KOJa,
XapaKTEPUCTUKU CETU U T.JI.), IPOBEPUTH €€ Ha

MOJIHOTY U ITPOU3BECTH HEUYETKHM BHIBOJ JJI1 KOHKPETHBIX 3HAUCHUH (BBIOPATh CIIy4ailHBIM 00pa3oM).
18) [TocTpouTh HeYEeTKYIO Oa3y 3HaHUI (MCIOJIB30BATh HE MEHEE 3 JTMHIBUCTHYCCKHUX TICPEMCHHBIX )
JUIA 337]a4d BHIOOpA CKJIA/ICKOTO MOMEIIeHUs (YUUTHIBATh IUIOMIA/b CKIIaa, KOJIMYECTBO U pa3Mephl
MPOYKIMH, yIaJE€HHOCTh OT MECTa MPOM3BOACTBA U TOYEK peanu3aliiu, CBOMCTBA MPOAYKIUH U
XapaKTePUCTHKHU TTOMEUICHUH U T.J.), IPOBEPUTH €€ Ha MOJIHOTY U MPOM3BECTU HEUETKUI BBHIBOJ IS
KOHKPETHBIX 3HaueHUH (BbIOpaTh ciayyailHbIM 00pa3om).

19) ITocTpouTh HeUeTKYIO 0a3y 3HAHHH (MCIOJIb30BaTh HE MEHEE 3 IMHTBUCTUUECKHUX MTEPEMEHHBIX )
JUIs  337adyd  BbIOOpa KOMIUIEKTYIOIIMX JJIsi KOMIIblOTepa (YYUTHIBATH II€HY, HOTPEOHOCTH
M0JIb30BaTENsl, COBMECTUMOCTb, CPOKH HCIOJBb30BaHUSA M T.JA.), IPOBEPUTh €€ Ha IOJIHOTY H
MIPOU3BECTH HEYETKHUM BBIBOJ JIsl KOHKPETHBIX 3HAUEHUN BBIOPATh CIIy4aiiHBIM 00pa3oM).

20) ITocTpouTh HeyeTKyt0 0a3y 3HaHUIA (MCIOIB30BATh HE MEHEe 3 IMHIBUCTUYCCKHUX MEPEMEHHBIX )
JUIS 3aJjaud OIpE/AETICHUs] KOJMYECTBAa JIMHUN B Ciyk0e MOJAEepk KU (YUYUTHIBaThb KOJIHYECTBO
00CITy’)KUBAaEMBIX KIIMEHTOB, CPEJIHIOIO YaCTOTY OOpAaIeHHs B CITY>KOY OJTHOTO KJIMEHTa, CpeaHee
BpeMs 00CITyKMBaHUS OJJHOM 3asiBKU, KBaJIM(PUKALIMIO IEPCOHAa U T.J.), IPOBEPUTH €€ Ha MOJHOTY U
MPOU3BECTH HEYETKHUH BBIBOJ JUIsl KOHKPETHBIX 3HAYeHUI (BBIOpaTh cydailHbIM 00pa3om).

BriOpatb TeMy HedeTKo# cucTemsl BbIBOa. ONpeieuTh BXOHbIE HEUEeTKUE IepeMEeHHbIE, HE MeHee 3
nepeMeHHbBIX. ONpenenuTh BEIXOJHYIO IEPEMEHHYIO.

JUist KaXKJ10M U3 HEYETKUX MEePEMEHHBIX ONPEeAETUTh TePMbl, HE MeHee 3 TepMoB. JlJis KaXJ10ro
U3 TEPMOB TOCTPOUTHh (YHKIMIO TNPHUHAUICKHOCTH. llocTpouth Tpaduku Bcex (QyHKIHIA
npuHaanexxuHoctu. ObocHoBaTh BeIOOp ¢GyHkuuid. Iloamucats Bce Bo3MoxHbIE Tpaduku. ['paduku
BO3MOIKHO CTPOHTH JIFOOBIM M3 MIPUBEICHHBIX HIKE CIIOCOOOB:

a) Ha iucrax A4 Bpy4Hy!O

0) cpencTBaMu JIFOOOTO S3bIKA TIPOTPAMMHUPOBAHMSL, TIOIIEPKUBAIOIIEro OnonoTeky Fuzzy mimm
e€ aHaJIOTH.

B) Cpe/icTBaMHU porpaMMHOro obecneuenus FuzzyTech

I') cpeicTBaMU IporpaMmHoro obecrieuenust MathLab naker Fuzzy

[TocTpouTs peanu3aiuo NPUBEACHHBIX (QYHKIUH.

HauaTp cocraBnenue otuera mo 1adboparopHoit padbote. B oT4eT BKIFOUHTH ONMUCAaHUE 3a/a9H,
OINMCaHWEe TPEeAMETHOW 00JacTH, BHIOpAHHBIE HEYETKHE NepeMeHHbIe, (YHKIHUU NPUHAJICKHOCTH
COOTBETCTBYIOIIMX TEPMOB — B BHUJAE IpadukoB W B aHanuTudeckoi (opme. OOocHOBATH BBHIOOP
¢yukuuid. Ilpoxymare cHCTeMy HEYETKOTO BBIBOAA W COCTaBUTh TaOJIMIly 3HAYEHMH HTOTOBOM
MepEMEHHON B 3aBUCHMOCTH OT 3HAUEHUW BXOJHBIX HEUYETKHX IEPEMEHHBIX. TalnuIly 3HAYCHHI
BKJIIOYUTH B OTYET, IPOKOMMEHTHPOBAB COOTBETCTRYIOIINM o0pazom.



ITocTpouTh IpaBMJIa HEYETKOIO BBIBOJA, ITO3BOJSAIONINE PEAIIN30BATh IPUBEICHHYIO B OTYETE
TaOJIMIy 3HAUEHUI UTOTOBOM MepeMeHHOW. MaKCHUMallbHO YMEHBIIUTh KOJIMYECTBO MPAaBHJI BHIBOAA.
Bxro4nTh B OTUET NpaBUjIa HEYETKOTO BBIBOJA.

*PeanuzoBath 2-3 pa3IMYHBIX CIIOCO0A TTOCTPOCHUS arrperaimH.
*Peann3oBaTh 2-3 pa3IMYHBIX CIIOCO0A MMOCTPOSHUST UMILIMKAIIHH.

* Peann3oBaTh 2-3 pa3IMUHBIX CIIOCO0A MMOCTPOSHUSI KOMITO3HUITUH.
*PeanuzoBath 2-3 pa3anyHbIX crocoba moctpoenus aedazudukanuu

[Toka3zatp rpaduvecku pa3HUIly B IPUMEHIEMbIX METOIaX

Bxuttountsb rpaduku B OTYET.

3amuTa 0T4eTOB. Bhlaua cienyromero HHANBUAYAIBHOTO 3aaHHUs.

N3 Ne 2

Pazpabotare cucteMy He4eTKOro BbIBOAA U3 4 U OoJjiee JIMHBUCTUUECKUX MEPEMEHHBIX C | UTOrOBOI,
MI03BOJISIIONIAsL IOCTPOUTH IKCIEPTHYIO CUCTEMY U3 MPUBEICHHOIO HUXE crnucka. Ha Bxoja cucteMbl
MIOJIAIOTCSI KOHKPETHbIE YEeTKUE 3HAYEHUS U3 00J1aCTH OIpeIeNIEHUs] UCTIONb3YEMbIX JIMHTBUCTUUECKUX
nepeMeHHbIX. Ha BBIXOJ BBIBOAMTCS MMSI COOTBETCTBYIOIIETO TEPMa BBIXOJHOW JIMHIBUCTHYECKOMN
nepemMeHHol. @Pasudukanus JODKHA OBITh pealu30BaHAa Ha OCHOBAHMU  CTATUCTUYECKHX
XapaKTepUCTHK TAOJUI], MPEJCTaBICHHbIX B 0aze JaHHBIX, peanu3oBaHHoi B Hekoropoit CYB/l. B
IPUIIOKEHUN peain30BaHa BO3MOXKHOCTh J00ABJIECHUS, M3MEHEHHUS M YJaJleHUs JaHHbIX BO BCE
tabmuiel BJI. B/l B 3HO.

NunuBuayansHoe 3aganue Ne 3

BapuanTt Ne 1.
Peanu3oBaTh MporpaMMHyI0 000JI04KY MOCTPOEHHS IMHIBUCTUUECKOM NEPEeMEHHOMN ¢ TpeMsi TepMaMu
n o01acThio omnpeneneHus U3 5 win 6oaee 00beKTOB. DYHKIMS pacHpeesieHus Uil KaxKJI0ro Tepma
HE00X0/IMMO TIOCTPOUTh Ha OCHOBE KOCBEHHOI'O METOJa MOMApHbIX CpPaBHEHUH JUid 4 SKCIEpPTOB.
PeanuzoBate pacuer BecoBbIX KOA(D(HUIIMEHTOB SKCHEpTOB. s Kaxaoro sKClepra peaan3oBaTh
IIPOBEPKY COIJIACOBAHHOCTH €ro pPE3yJbTaTOB Ha OCHOBAHWU KPUTEPHS HENPOTUBOPEYMBOCTH.
Pe3ynbpTaThl MpoBepoK BblIaBaTh MOCIE BBEACHUS JAHHBIX BCEX 3KCIEPTOB, HAPUMEP C MOMOILBIO
cooOuieHus («JlanHble BTOPOro 3KcrepTa NpOTUBOPEUHBEI, BBETUTE UX 3aHOBOY).
[Tocne mpoBepKu COracoBaHHOCTH KaXKIOT0 SKCIIEPTa MPOBECTH MTPOBEPKY COINIACOBAHHOCTU MHEHUI
BCEX JKCIIEPTOB C MOMOIIbI0 KOA(PPHUIMEHTOB BapHallMd M KOHKOpAAIMH. Pe3ynbTaThl BHIBECTH B
OTJIENbHOMN BKJIAJIKE WM OKHe. Eciy MHEHHs He corlacoBaHHBI, MONPOOOBATH UCKIIIOUUTH IKCIIEPTA C
CaMbIM HU3KUM BECOBBIM K03 duumenTom. Ecnu Takux sKCepToB HECKOIBKO, epedpaTh BCEX TAKUX
sKcrepToB. Eciu coriacoBaHHOCTh HE IOCTUTHYTA, TAKUM K€ 00pa30M HCKJIIOUUTh BTOPOTO SKCIEepTa.
Ecnu B pe3ynbpTare COrilacOBaHHOCTh HE JOCTUTHYTa COOOIIUTH 00 3TOM M 3aKOHYUTH MIOCTPOCHHE.
Ha ocHOBaHuM OLIEHOK 3KCTIEPTOB M X BECOBBIX KOA(P(GUIIMEHTOB PEAIN30BaTh MOCTPOSHHE (PYHKIIMU
MIPUHAJIEKHOCTH ISl KaXKJI0T0 TepMa.
BreiBectrn 3 QpyHKIIMHU IPHHAIICKHOCTH B OTACTHHOMN Ta0IIHIIE.
[IpoBectu pacdeTsl Ha mpuMepe 000N TeMbI U3 crucka Hibke. PeanuzoBate BBo 00bekTOoB 1 DO
9KCIIEPTOB.

BapuanT Ne 2.
Peanu3oBaTh mporpaMMHYyI0 00O0JIOUKY MOCTPOEHUS JTHMHTBUCTUYECKON NEpeMEeHHOH ¢ 4 TepMaMu |
obnacThio onpezeneHus U3 5 win Oonee 00bekToB. DyHKIMS pacnpeleneHus JUisl Kaxa0ro Tepma
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HEO0XO/IMMO TIOCTPOHUTh HAa OCHOBE KOCBEHHOTO METOJA MONAapHBIX CpaBHEHUH ¢ 3 (axTopaMu uis
OJIHOTO 3KcmepTa. Peann3oBarh pacdyeT BeCOBBIX Kod(pduimeHToB dhakTopoB. s KakIoro TaOIMIIbI
peann3oBaTh TPOBEPKY COTJACOBAHHOCTH pPE3YyJbTATOB OKCIEpPTa HAa OCHOBAHUU KPUTEPHUS
HEMPOTUBOPEUNBOCTU. Pe3yIbTaThl MPOBEPOK BbIIABATH MOCIE BBEACHUS JaHHBIX 110 BceM (pakTopam,
HampuMep ¢ MOMOINbI0 coolmenus («/laHHble s BTOPOro (akTopa MPOTUBOPEUYMBHI, BBEIUTE UX
3aHOBOY).

Ha ocHOBaHMH OILIEHOK 3KCIIEPTOB U BECOBBIX KOI(PPHUIMEHTOB (PaKTOPOB pPeam30BaTh MOCTPOCHUE
GYHKIUY TPUHAIIICAKHOCTH IS KaXKA0T0 TEpMa.

BriBectn 4 QpyHKUIMHM NPUHAIJICKHOCTH B OTACIBHOM TabiuIe.

[IpoBectu pacueTsl Ha mpuMepe 00O TeMbl M3 clHcKa Hibke. Peann3oBarh BBOJA TEPMOB, BBOJ
00BeKTOB, BBOJ (pakTopoB u PUO skcnepra.

Bapuanr 3.

Peann3oBaTh nporpaMMHyt0 000JI04KY HOCTPOSHMS IMHIBUCTUUECKON EPEMEHHOM C TpeMs TepMaMu
1 00J1acThIO onpezaeneHus u3 5 win 6onee 00bekToB. DYHKIMA pacnpeneseH s UId KaXxa0To TepMa
HE00XO0/IMMO MOCTPOUTHh HA OCHOBE KOCBEHHOI'0 METOa MOMAPHBIX CPaBHEHUH Ui 3 SKCHepToB U 3
¢dakTopoB. MHEHHUSI SKCIIEPTOB M BeC (PAKTOPOB CUUTATHh PaBHO3HAUHBIMHU. [l Kaxmoro skcrepra
peanu3oBaTh  MPOBEPKY  COIJITACOBAHHOCTH  €ro  pe3y/jbTaTOB HAa  OCHOBAHUU  KPUTEPHS
HETMPOTUBOPEYUBOCTH. Pe3ynbTaThl MPOBEPOK BBIAABATH IOCIE BBEACHHS JAHHBIX BCEX IKCIEPTOB,
HampuMep ¢ HOMOIIbI0 cooOuieHust («/laHHble BTOpOro skcmepTa HPOTHUBOPEUYMBBI, BBEIUTE HUX
3aHOBOY).
[Tocne nmpoBepkH cOraacoOBaHHOCTH Ka)KAOI0 3KCIEpPTa MPOBECTU IPOBEPKY COrNIACOBAHHOCTH MHEHUI
BCEX OJKCIIEPTOB C TMOMOIIBI0 KOA(P(HUIMEHTOB BapHallMd M KOHKOpAAIWH. Pe3yibTaThl BHIBECTH B
OT/eNIbHON BKJIJIKEe MM OKHE. Eciin MHEHMsI He cOrIacoBaHHBI, MONPOOOBaTh UCKIIOYUTh JHOO0T0 U3
3 skcnepToB. Eciii B pe3ysibTare COrIaCOBaHHOCTh HE JIOCTUTHYTA COOOIIUTH 00 ATOM M 3aKOHUYHUTH
IIOCTPOCHHE.
Ha ocHOBaHUM OIIEHOK SKCIEPTOB PEATM30BATh MOCTPOSHHE (DYHKIIMH MPUHAIIC)KHOCTH IS KAXKIOTO
n3 (aKTOPOB, 3aTEM JUIS KaXKIOTO U3 TEPMOB.
BeiBectn 3 QpyHKIUM IPUHAJICKHOCTH B OTAETIBHON TabnuIle.
[IpoBectu pacueTsl Ha mpuMepe 000 TeMbI U3 crIMCcKa HIbKe. Peann3oBarh BBOJ TEPMOB, OOBEKTOB,
¢dakTopoB u ®UO sxcnepTos.

BapuanTt Ne 4.
Peanu3oBaTh mporpaMMHyr0 000JIOUKY MOCTPOEHHsI JIMHIBHCTUYECKOH NepeMeHHOo#l ¢ 3 TepMamMu U
o0nacTpio ompeneneHus u3 5 uinn Oosiee 00bekTOB. DYHKIMS pacHpenesieHus il KaXAoro TepMa
HEOO0XO/IMMO TIOCTPOUTH Ha OCHOBE KOCBEHHOTO METOJIa TOMApHBIX CpaBHEHWH st 3 rpymm u3 3
9KCHEepPTOB. MHEHUS SKCHEPTOB U MHEHHs I'PYII 3KCIEPTOB CUMTATh paBHO3HAYHBIMU. J[J1s1 KaXkaoro
JKCIepTa pPEan30BaTh IPOBEPKY COTJIACOBAHHOCTH €ro pe3yJbTaTOB Ha OCHOBAaHUHM KPHUTEPHS
HEMPOTUBOPEUMBOCTH. Pe3ynbpTaThl MPOBEPOK BbIAABATh IOCIE BBEICHMS JAHHBIX BCEX IKCIEPTOB,
HaIrpuMep ¢ MOMOIIbI0 coobiieHust («JlaHHble BTOPOTO 3KCcIepTa 3 Tpynibl TPOTUBOPEUUBEI»). Ecnu
Pe3yJIbTaThl 3KCIEPTa MPOTUBOPEUUBBI, HCKIIOUUTh €ro U3 paccMoTpenus. Ecnu B rpynme ocraercs 1
9KCHEPT, MCKIIOYUTH TPYMIy W3 PAacCMOTpeHus. Eciau ocramach JMIIb OJHA TPYIIa, 3aKOHYUTH
MIOCTPOEHHUE U COOOIIUTH 00 ITOM.
[Tocne mpoBepKH COTIACOBAHHOCTH KaXKIOTO SKCIIEPTa MPOBECTH MPOBEPKY COTIIACOBAHHOCTH MHEHHM
BCEX OKCIIEPTOB ISl KAKIAOW TPYMIBI C MOMOIIbI0 KOA(QQHUIMEHTOB BapHalld W KOHKOPIAIWH.
Pe3ynbraTel BBIBECTH B OTAEIBHOM BKJIQJKE HIM OKHE. EciM MHEHHS SKCHEepTOB TpyHNbl HE
COTJIACOBAaHHBI MCKITIOYHUTH TPYIITY U3 paccMoTpeHus. Ecim octanmach mumis oiHA TpyIIa, 3aKOHYUTh
MIOCTPOEHHE U COOOIIUTH 00 ITOM.
Ha ocHOBaHMHU OIIEHOK KCIIEPTOB PEaTH30BaATh MOCTPOSHHE (QYHKIINU MPUHAIICKHOCTH IS KX IO
IpYMIIbL, a anee oomeil pyHKIuM U1 KaX10Tro TepMa.
BreiBectn 3 QyHKIINHU MPHHAIICKHOCTH B OTACITHHON Ta0IIHIIE.

[TpoBecTu pacyeTsl Ha MpuMepe 000 TeMbl U3 CIHCKA HIDKE. Peann3oBaTh BBOJ 0OBEKTOB, TEPMOB
®UO skcnepToB U Ha3BaHMSI TPYIII.
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BapuanTt Ne 5.
PeanuzoBath mporpaMMHy10 000JIOUKY ITOCTPOSHHUS HEYETKON MEPEMEHHOM ¢ 00JIaCThIO OIIpeIeTICHUs
u3 5 wm 6onee 00beKTOB. DYHKIUIO pacmpeaesieHus] HE0OX0MMO MOCTPOUTh Ha OCHOBE KOCBEHHOT'O
METO/a IMONapHBIX CpaBHEHUH ¢ 3 QakTopaMu M 5 sKcnepramu. Peanm3oBaTh pacueT BeCOBBIX
ko3 unreHToB GpakTopoB. PeanmnzoBarh pacuer BecoBbIX K03()UIMEHTOB sKcnepToB. [ kaxaoro
TaOJIUIBl PEaTM30BaTh MPOBEPKY COINIACOBAHHOCTH PE3YJIbTATOB HKCIEPTA HA OCHOBAHUU KPUTEPHS
HENPOTUBOPEUUBOCTH. Pe3ybTaThl MPOBEPOK BIIaBaTh MOCIIE BBEACHUS JTAHHBIX 110 BCeM (akTopam
OT BCEX IKCIIEPTOB, HAPUMeEp ¢ MOMOLIbI0 coobmeHus («anuble a1 BToporo ¢pakropa oT 3 3KcrepTa
MIPOTHBOPEYMUBHI, BBEIUTE UX 3aHOBOY).
[Tocne nmpoBepkH cOraacoBaHHOCTH Ka)KAOI0 3KCIepTa IPOBECTU MPOBEPKY COITIACOBAHHOCTH MHEHHM
BCEX JKCIIEPTOB C TMOMOIIbI0 KOA(P(PHUIMEHTOB BapHallMd M KOHKOpAAIMH. Pe3ynbTaThl BHIBECTH B
OT/IeJIbHON BKJIJIKEe MM OKHE. Eciii MHEHHUs He CorlacOBaHHBI, IONPOOOBATh UCKIIIOUUTH 3KCIIEPTa C
CaMbIM HHU3KUM BECOBBIM K03(puumentom. Ecnu Takux s5KCepTOB HECKOJIBKO, EepedpaTh BCEX TaKUX
sKcnepToB. Eciy cornacoBaHHOCTh HE IOCTUTHYTA, TAKUM e 00pa3oM UCKJIFOUUTh BTOPOTO 3KCIIEpTa.
Ecnu B pe3ynbpTare COriiacOBaHHOCTh HE JOCTUTHYTa COOOIINUTEH 00 3TOM M 3aKOHYUTH IIOCTPOCHUE.
Ha ocHOBaHUU OLIEHOK KCIIEPTOB M UX BECOBBIX KOA(PPHULHUEHTOB peaan30BaTh NOCTPOEHHUE (HYHKIIUU
MPUHAIIISKHOCTU IS KaKJOr0 U3 (PaKTOPOB, 3aTEM HMTOTOBYIO (DYHKIIMIO Ha OCHOBAHWU BECOBBIX
K03 purmeHToB (HhakTOPOB.
BoiBecTH pyHKIMIO NPUHAAJIEKHOCTH B OTAEIIBHOM Tabuule.
IIpoBecTu pacueTsl Ha mpUMepe JIF0OOH TeMbl U3 CIMCKAa HUKE. Peann3oBaTh BBOJ 00BEKTOB, BBOA
¢dakxropoB u DUO sxcrepToB.

Bapwuasnr 6.
Peann3oBaTh NporpaMMHy0 000J0YKY ITOCTPOECHUS HEUETKOW NMepeMEeHHON ¢ 00acTh0 ONpeeIeHHs
u3 5 wim 6onee 00bekTOB. DYHKILUIO pacipeesieHUs] HE0OX0UMO TOCTPOUTh Ha OCHOBE KOCBEHHOI'O
METOAa TOMAapHBIX CpaBHEHWH ¢ 3 Tpymmamu mo 5 skcrepramu. Peanm3oBaTh pacdeT BECOBBIX
ko3 duureHToB rpymmn. PeannzoBaTh pacueT BECOBBIX KO3(P(HUIHMEHTOB 3KCIEPTOB BHYTPU IPYIIIbL.
Jliia kaXxoi TabJIuIbl peain30BaTh MPOBEPKY COINIACOBAHHOCTH PE3yJIbTATOB IKCIIEPTa HA OCHOBAHUU
KpUTEPHsI HEITPOTUBOPEYMBOCTU. Pe3ynbTaThl MPOBEPOK BBIJABAThH I0CIE BBEACHUS JaHHBIX 110 BCEM
(hakTOpaM OT BCEX DKCIEPTOB, HAIIPUMEP C MOMOIILI0 cooOmenus («lanusie oT 3 skcnepra 2 TpymIbI
MIPOTUBOPEYMBBI, BBEIUTE UX 3aHOBOY).
[Tocne mpoBepKu COrIacoOBaHHOCTH Ka)KJOTO dKCIIEpTa MPOBECTH MTPOBEPKY COTIACOBAHHOCTU MHEHUI
BCEX 3KCIIEPTOB IPYIIIBI C TOMOIIBIO KO3((UIIMEHTOB BapHalluy U KOHKOpIAIMU. Pe3yabTaThl BBIBECTH
B OT/IENIbHOM BKJIa/IKe WK OKHEe. Eciii MHEHUs He cOrjlacoBaHHBI, MOMPOOOBAaTh UCKIIOUUTh dKCIIEPTa
C CaMbIM HU3KUM BECOBBIM K03(ppuiineHToM. Eciu Takux 3KCriepToB HECKOJBKO, TepedpaTh BCeX TaKUX
sKcnepToB. Eciy corinacoBaHHOCTh HE IOCTUTHYTA, TAKUM e 00pa3oM UCKIIIOUUTh BTOPOTO KCIepTa.
Ecnu B pesynbpTaTe COrjaacoBaHHOCTh HE JOCTHUTHYTa COOOIIMTH 00 3TOM M HMCKJIIOUUTH TPYMIY W3
paccMOTPEHMS B JallbHEUILIEM.
Ha ocHOBaHUU O1IEHOK 3KCIEPTOB M MX BECOBBIX KOA((UIIMEHTOB peann30BaTh NOCTpOeHUE QYHKIUN
MPUHA/IIEKHOCTH BHYTPU IPYTIIIHL.
[Tocne Toro nMpoBecTH MPOBEPKY COITTACOBAHHOCTH TPYII 3KCIEPTOB € MOMOIIBI0 KOA(PPHUIIMEHTOB
BapHalllK U KOHKopaauuu. Eciu npoBepka He Mpolia UCKIYUTh TPYIIY ¢ CaMbIM HU3KHM BECOBBIM
kodpduurenToM. Ecnu Takux Tpynm HECKONbKO oOpraHu3oBath mepebop. Eciam B pesynbrate
MOJyYUTCS, YTO 2 OCTaBIIWECS 2 TPYNIBl HE COTJIACOBaHBI COOOMIMTH 00 3TOM W 3aBEPIIUThH
IIOCTPOEHHE.
Ha ocHOBaHMM OLIEHOK Ipynn 3KCIEPTOB M UX BECOBBIX KO3(PQPUIMEHTOB peann30BaTh HUTOTOBYIO
(GYHKINIO TPUHAIICKHOCTH.
BriBecTu QyHKIMIO MPUHAAJIEKHOCTH B OTAEIBHOM Tabnule.
IIpoBecTu pacueTsl Ha MpUMepe JIOOON TeMbl U3 CMCKa HUXe. Peann3oBaTh BBOJ OOBEKTOB, BBOJ
Ha3BaHui rpymnm 1 @HO skenepTos.

Temrl 3a1au4.
1. Onpenenenue sI3IKOB MPOTrPAMMHUPOBAHMS [T U3yUEHHS 110 KypcaM (MPOJODKEHUE U PAaCIIUpEHHe
3a7a4M C MPAKTUIECKUX 3aHATHH).
2. Ormpenenenue sA3bIka MPOTPAMMHUPOBAHMS W/MIU CpeAbl Pa3pabOTKU Ui PElIeHHs] KOHKPETHOM
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3aauu (MOKHO OpaTh JI00YI0 3a71auy, B TOM YUCIie CBOO 3afauy u3 BKP).

3. Onpenenenne Hanbonee BaxkHoU yrpo3bl b B nanubIil MoMeHT 1yt cermenTa JIBC.

4. BwiOop cTyZieHTa U3 KOHKPETHOW KOMaHIbl pa3paOOTYHKOB ISl BHICTYILICHUS C pe3yJbTaTaMH Ha
KOH(EpEHIINH.

Hab6op 3amanuit u3 ucroununka Cnuyvin B.I. C 72 Paspabomka 3KChepmHbIX CUCMEM HA OCHO8e

HeuemKux npasuil 8bl800d. mMemooudeckue yKasanus k aabopamoprvim pabomam. — Tomck: H30-60
111y, 2011. - 33 ¢. Ctp 29-30

NunuBunyansHoe 3aganue Ne 4, PaboTa ¢ n3o0pakxeHUsIMHU

PeanuzoBats nerextop rpanun Konuu miga *.bmp nzoOpaxkeHus. OueHUTH pe3ysibTaThl HUTEpaLui
QITOpUTMA B 3aBUCUMOCTH OT THpUMEHseMbIX MeTonoB. CdhopMupoBaTh OTYET ¢ YyKa3zaHUEM
MIPOMEXKYTOUHBIX PE3YyJIbTaTOB AIrOPUTMA.

PacnpeneneHue 3a1a4 1o yactsim.
Peanu3oBarh nmpuitoskeHue, MO3BOJISIONIEE BEIOUPATH MPOU3BOJIBHOE *.0Mp n300paxenue u3 ¢aitioBoi
CHCTEMBI U OTOOpaXKaTh Mepe]] Moyib3oBaTesieM. Peann3oBaTh BO3MOKHOCTh M3MEHEHHS MacIiTada Juis
JTAHHOTO N300pakeHus. Peain30BaTh BOZMOKHOCTH MPEICTABICHUS H300PAKEHUS B TPAJIAIIUIX CEPOTO
TpeMsi pa3HbIMH MeTojaMu. [IpoBecTH mepeBoja B 4YepHO-Oeinblid (opMmaT uiss TpexX H300pakKeHHi
Pa3IMYHON CTENEHU 3aMOTHEHHOCTH 00beKkTaMu. Pe3ymbTaThl iepeBoia sl TPEX Pa3indHbIX METOJIOB
npuBecTH B oTueTe. CaenaTh BEIBO/I.

B nocTpoeHHOM MpUIIOKEHUH BBHIIOTHUTD JIBE 33]1a4U.

1. PeammzoBatp ¢unprpammio ['aycca. [IpoBecTn aHanmm3 pe3yibTaToB (GMIBTPALAN TS PA3TMIHBIX
3HayeHuii napamerpoB SIZE u SIGMA(SIZE — pasmep sapa GunbTpaliui, MOKET ObITh BRIOpaH 3,
5,7,9) (SIGMA — cpennee kBagpatudHoe oTkiIoHeHHe DyHKIKU ["aycca IIst IByMEPHOTO Ccliydasi,
MOXET OBITh BBIOpaH MEHBINE €IWHHUIBI, |, OOJIbIIE €IWHUIIBI U CHUJIBLHO OOJIBINEC CAWHHIIBI).
Pesynbrar GrutbTpanuu n300pa3uTh B IPHUIOKEHUH, PEATH30BATh BO3MOXKHOCTE €0 COXPaHCHHS B
¢aitnoBoit cucteme. [IpoBecTu HCTBITAaHUS AJI IPOU3BOJIILHOTO U300paXKEHUSI U AJIST U300paKeHHs
HEKOTOPOTO PYKOMUCHOTO TEKCTa (BO3MOXXHO c(opMupoBaTh B TpaduueckoM peaakTope).
Pe3ynbTaThl ucibITaHUH IPUBECTH B oT4YeTe. Clenarh BHIBOI.

2. Peamm3oBath MOUCK IPaIMEHTOB U300paXKESHUS TPEeMs pa3IMIHBIMU criocobamu:omnepaTop Cooers,
Po6eprca u Ilprontra. Ha ocHOBaHWM HaiIEHHBIX TPAJUEHTOB BBIMOJIHHUTH MOJABICHHE He-
MakCHUMyMOB. Pe3ynmbTaT moka3aTh B MPHJIOKCHWH W PEalii30BaTh BO3MOXHOCTh COXPAHCHHS B
¢aitnoBoii cucteme. [IpoBecTu UCIbITaHKE TPEX OMEPATOPOB HA TPEX H300paKEHUAX (IPOU3BOILHOE
n300pakeHue, pyKOUCHBIA TEKCT, PYKONMHMCHBINA CUMBOJI). Pe3ynbTaThl MCIBITAHUNA NPUBECTU B
otuetre. CIenars BEIBOJI.

B mocTpoeHHOM MpPUIIOKEHUH PeaTM30BaTh JBOWHYIO MOPOTOBYIO (HUIBTPALMIO A 3 pa3iUyHbIX
3HaueHu noporoB. [loctpouts utoroByto rpanuiy. Pesynbrupyromee n3oOpakeHue MpenCcTaBUTh
MIOJIb30BATENI0, PEATM30BaTh BOZMOXKHOCTh COXpaHeHus B (haitnoBoii cucreme. IIpoBectu ucnpiTanue
BCEr0 alNropuTMa Ha Tpex H300pakeHusx (IPOU3BOJIbHOE H300pakeHUE, PYKONMUCHBIA TEKCT,
PYKOIMCHBIM cUMBOJI). Pe3ynbrarel ucnblTaHuil nmpuBecT B ordere. [lociie aToro HalWTH roTroBoe
OuOIMOTEeUHOE pelleHne JAeTekTopa rpaHull KaHHM, NPUMEHHUTh Ha TeX e H300paKeHUsX.
PesynprareinpuBectu B otuere. CpaBHUTH pe3ynbrarhl. Crenarh BBIBOABI. YKa3aTh XapaKTEPUCTHKU
anroputma Ksnnu B Oubnnoteunoil peanusanuu. [lpusectu ux B otuere.

NunuBunyansHoe 3apanue Ne 5. HedeTkoe pacrio3HaBaHME KOHTYPOB

Peanu3oBaTh HeueTKoOE pacro3HaBaHUE KOHTYPOB PYKOITUCHBIX UG A *.bmp
M300paXeHU UIs TpeX CHMBOJIOB CO CXOKMM HamucaHueMm, Hampumep(2,7,z),CHMBOJIBI BHIOpATh
CaMOCTOSITENILHO.
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Pacnipenenenue 3agay.
[Tomo6path 6a3y KOHTYPOB PYKOIMHCHBIX H300pakeHuii(He MeHee 20), MPUCBOUTH 3HAUYEHUS 3 QYHKIIUI
MIPUHAIEKHOCTH(UISI KaKI0T0 CUMBOJIA) KKIOMY U3 U300pakeHUH.

Pazpabotare nmpuioxeHue, peaan3yoollee arOpUTM Paclo3HaBaHUS KOHTYPOB JUIS IPOHU3BOJIBHOTO
M300paKeHUs Harepe/ 3aJaHHOTO pa3Mepa.

[IpuMeHuTh pe3ysbTaThl MPEAbIAYIIEr0 MHAWBHIYATbHOTO 3a/laHusl ISl IPUBENEHUs pa3Mepa
M300paXeHUs K pa3zMepy 13 0a3bl ¥ MOCTPOCHHSI KOHTYpa BBEJACHHOTO N300paKCHHSI.

N3 Ne 6
O6mas hopMyITHPOBKA MHAUBHTYAILHON paOOTHI

[ToctpouTh HEHpPOHHYIO CceTh cpeacTBamu OuOnmoreku Keras s3pika Python  (wwm
COOTBETCBYIOIIIEH OMOIMOTEKN HAa APYTOM S3BIKE), TO3BOJISIONIYIO pacio3HaBaTh Hudpsl. [nso0yuenus
M TecTHpoBaHus wucnonb3oBatk 0azy MNIST  http://yann.lecun.com/exdb/mnist/. Bosmoxuo
HCIOJIb30BaTh JTI0OYI0 (DYHKIIMU aKTUBAlLlUH, JIIOOYIO CTPYKTYPY CETH M JI000M alropuT™M OOy4YeHHS.
Jlig 3a1uThl HEOOXO/IMMO COCTaBUTh OTUYET, B KOTOPOM OINKCAaTh HEUPOHHYIO CETh, TO €CTh MOKa3aTh
CTPYKTYpY, (YHKIMH aKTUBallUMH, crnocod oOyueHus. Ha 3amurte HEoOXOauMO pacckas3aTth BcCe
YKa3aHHBIE ITyHKTHI.

N3 Ne 7
O6mmas hopMynHpOBKa MHAUBHIYAIbHON pabOTHI

[Toctpouth  HEHPOHHYKO  CE€Tb  CpPEACTBaAMU  OOBEKTHO-OPUEHTOPOBAHHOIO  SI3bIKa
nporpammupoBanusi. [locTpouTs kiacc HEHPOH, peaTn30BaTh BOZMOKHOCTh BBIYMCIICHUS 3HAYCHHS U
BO3MOKHOCTh pacueTa rpaJleHToB JUIs 00ydeHus. Peann3oBaTh pa3Hble KIacchl i BEIXOJHOTO CJIOS,
BXOJHOTO MW I HYTPEHHUX HEHPOHOB. [ 71e BO3MOXKHO, BBIOJHUTH pEPaKTOPHHT, H30EkKaB
nyonupoBaHus koja. Peanns3oBaTh Kiacc ClIOH, Takke peaqn3oBaTh pa3Hble KIAacChl IS BBIXOJHOTO
CIIOsI, BXOJHOTO W JIISi HYTPEHHUX HEHpPOHOB. [ 716 BO3MOXKHO, BBIOJHUTH peaKTOPHHT, H30ekaB
nyonupoBanus kona. PeanmmzoBarh kmacc Heifponnas cetb. C NOMOIIBIO MaTTepHa COCTOSHUE
peain30BaTh PEKUMBI Pa0OTHI ceTH: 00ydeHHe, 00yUeHHE C BBIBOJIOM COCTOSTHUH (IIepBble 5 utepanuil),
paboTa ¢ o1HUM 00BEKTOM, paboTa C OTAEIbHBIM JaTaCETOM HaYaJIbHBIX JTaHHBIX.

WToroBast HellpoHHasi ceTh — MEPCENTPOH, MpeaHa3HAuYeHHBIN A paclio3HaBaHUsd LUpp Ha
n3zo0paxxeHuu 28 Ha 28. TecroBble U o0yuarolye JaTaceThl TaKUe ke, Kak B Mpeabayleit padore.
Peanm3oBaTh BO3MOKHOCTH JIJISl TIEPCETITPOHA UMETH JIBE Pa3HBIX (PYHKIWU aKTHBAalUWHU. Peann3oBaTh
BO3MOKHOCTh KOHCTPYKTOpa € MapaMeTpaMu (KOJIMYECTBO CIIOEB, KOJIMUYECTBO HEHPOHOB B KaXJIOM
cioe, GYHKIHS aKTUBAIMN, KOJTMYECTBO BXOJOB OJJHOTO HEHPOHA).

OOyueHue MeToI0M OOpaTHOrO paclpoCTpaHEHHs C TNpuMeHeHueMm anroputma LMS.
Peanm3oBaTh BO3MOXKHOCTH BBIOOpA KOJMYECTBA 310X, BBIOOPA IOCIIEIOBATEILHOTO WM MAKETHOTO
00y4yeHMs BHYTPH OJTHOM 3110Xu. /11 321U ThI J1aOOpaTOpHON pabOThl COCTaBUTh OTYET. OTUET TOIKEH
BKJTIOYATH AMarpamMMmy KJaccoB, TpUMep padOThI HAa OHOM H300paKEHUH CO 3HAYCHHUSIMU Ha TIEPBBIX 5
uTeparys o0ydeHus 131moxu, pe3yibTaTsl 00yUeHHs Ha TECTOBBIX JJaTaceTax Mocie pa3HOro KOJIMYECTBa
3TOX B CPaBHEHUH CPE3yJIbTaTaMH, TOJYYSCHHBIMH B IPEIBIAYIIEH paboTe.

N3 Ne 8
OO6mas popMyIMpOBKa HHANBUIYAITEHON paOOTHI
HccnenoBath HEMPOHHYIO CETh, MOCTPOSHHYIO B WHIAMBUIyaIbHOM 3amaHuu 6. [lomoOpath

KOJIMYECTBO 310X 00y4YeHMs, HE00X0AUMOe Uil BEIOPAaHHOTO BaMU Tpeziesia KOPPEKTHOM paboThl Ha
TecToBOI 6a3e. CpaBHUTH HECKOJIBKO 3HAYEHUH KOJIMYECTBA ATOX II0 MapaMeTpaM CKOPOCTh 00yUeHHS,
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CKOpOCTh pabOTHI CETH, MPOLIEHT KOPPEKTHON pabOTHI Ha TECTOBOM Oasze.
BrIOpaTh HECKOJIIBKO PAa3IMUYHBIX apXUTEKTYp CETH M JUIS KaXKTAOW M3 apXHUTEKTYp MPOBECTH

aHayiornyHbIi aHanu3. [TogoOpaTs onTUManpHYO Ha Bamn B3MIsT apXUTEKTYPYy.

JI1st KaKJI0# apXUTEKTYPhI MONMPOOOBATh Pa3IuYHbIC (YHKIIUN aKTHBAIIMH, TIOCIICI0BATEIIBHOE
Y TTaKeTHOE 0Oy4CHHE.
[Tocne oOydeHUsT HA ONTHUMAJIBLHON aPXUTEKTYPE U ONTUMAIBHOM KOJIMYECTBE SI0X IPOBECTH
penykuuto cetu. [IpoBepuTh 3PPEKTUBHOCTH U CKOPOCTH paboThI ocie peaykuuu. CaenaTh BRITPY3KY
KO2(DPUITMEHTOB 70 U TTOCIIEC PEAYKITUH.
CoCTaBUTh OTYET, IPUBECTH B OTUETE APXUTEKTYPY, MATEMATHICCKYIO MOJIEIIb OOYICHHUS CETH,
CTPYKTYPY U CIIOCO0 IMOAaYu 00ydaronuX BEIOOPOK, aHAIM3 PE3yJIbTaTOB.

Y4eOHO-MEeTOINYECKHE MaTepualibl JUIsl CAMOCTOSTENbHONW pabOThl OOYyYaroUIUXCs W3
Yrca MHBAJIUIOB U JIMI] C OFPaHMYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapistores
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3A0POBbS M BOCTIPUATHS HHPOPMALIUH:

JUi U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B [1€4aTHON (hopMe yBEIMUEHHBIM ILIPUPTOM,

— B opMe IIEKTPOHHOTO IOKYMEHTA, J{JIs1 TUI] C HAapYIICHUSIMH CTyXa:
— B IeyaTHou (opwme,

— B (hopMe IIEKTPOHHOIO JOKYMEHTA.
JUist U1 ¢ HapyLIeHUSIMU OIIOPHO-/IBUraTeIbHOIO arapara:

— B meyaTHoi opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,
JlaHHBIN TIepeYCHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHIMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. Oo0pa3oBaTe/ibHbI€ TEXHOJTOTHH

Cemectp

Bun 3ansarusa

HCHOJ’ILSyeMHe HHTCPAKTUBHLIC

KoauuectBo yacos

(JI, I1P, JIP) o0pa3oBaTenbHbIE TEXHOJIOTHH
JI KommnbroTepHble Mpe3eHTau U 00CyXIeHHe 14
Pa360p KOHKpETHBIX cuTyaruii (3angay),
7 JIP TPEHUHTH 110 PEUICHUIO 33/1a4, KOMIIbIOTEPHBIE 14
CUMYJISIITUH (MPOTPaMMUPOBAHUE AJITOPUTMOB)
KCP KonTponbhas padota 4
Hroro: 32

4. OneHouHble CpeacTea IJisl TEKYLIECro KOHTPOJIA YCIIEBAEMOCTH U l'lpOMe)KyTO‘-IHOﬁ

ATTecTalnun

(DOHJI OICHOYHBIX CPCACTB JJIA IMMPOBCACHUA TCKYIICTO KOHTPOJIA

¢)OH}_I OLCHOYHBIX CPCACTB AUCHUILIMHBI COCTOUT U3 CPEACTB TCKYIICT'O KOHTPOJISA BBIIIOJIHCHHUA
3aJa4 Ha J'Ia60paTOpHBIX pa60TaX, 34U Tl UHAUBUYAJIbHBIX 3a,£[aHPII>i U IIPOBCPKU OTUCTOB

4.1 ®oHa OLIEHOYHBIX CPEACTB /1JIsl MPOBeIeHUsI MPOMEKYTOUHOM aTTecTaluu

HJ’IH MMOJIYYCHH OLCHKHU 3a4YTCHO CTYACHT 00513aH BBLIIOIHUTH U 3allUTUTh HE MCHEC 60%I/IH,Z[I/IBI/II[yaJ'IBHBIX

3a1aHUM 3a CEMECTP.
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Cnucok BOIIPOCOB HA IK3aMECH

[lonsTHE NTMHTBUCTUYECKON TIEPEMEHHOM.

Teopema 0 CXOAUMOCTH NEPCENTPOHA.

[TonsiTue HeilponHoii cetu. [IpeumyiectBa

TpeboBanus kK GyHKIMN TPHUHAAIEKHOCTH TEPMOB.

ITepcenTpoH.

ITogaBnenre HEMakCUMYMOB B METOJI€ BblAEJICHUS I'paHull KaHHU
Mojens HelipoHa

[Tpumeps! GyHKIMIA TPHHAIICKHOCTH.

LMS.

OnepaTopsl TPaJICHTHOTO aHATN3a N300paKEHUS

[locmegoBaTenbHBIN 1 TAKETHBIN PEXXUM O0yUESHHUS.

CrpykTypa cuctemsl Mamaanu-3ae.

JInHelineil QUIBTP HAa OCHOBE METOIa HAMMEHBIIINX KBaIpaTOB.
Mertonap! GUIBTPAIAN H300paKEHUS

Tuns! GyHKIMH aKTHBAITAU

Bunnl cucteM HEUETKOT'O BEIBOJA.

AJTOpUTM 00paTHOTO PACIIPOCTPAHEHHUS: MaT. MOJIEIb JIJIsl BBIXOJHBIX HEHPOHOB.
Brinenenue rpanui Konau

[IpencraBnenne HEMPOHHOM CETH B BUAE Tpada MPOXOKICHHS CUTHAIA
daszudukarys.

[IpuMmeHeHne HEYETKUX MHOXKECTB IIPH PacTiO3HABAaHUH 00pa30B
CBepTOYHBIE CETH.

Arrperarusi.

Kpurepuu corinacoBaHHOCTH 3KCIEPTOB B METOJIE aHAIIN3A UEPAPXU
Penyxuums nepcentpona. [loaxoas 1 METOBI.

ITpaBuno BeiBoa. UMmuinkanus.

ANTopuTM 00paTHOTO PACHPOCTPAHEHHS: MaT. MOJENb JJISl CKPBITBIX HEHPOHOB.
Kpurepuu HenpoTUBOPEUNBOCTH 3KCIIEPTa

ApXUTEKTypa HEHPOHHBIX CETEH.

[IpaBuna BriBoga. Komno3umusi.

3amaya aganTUBHON (GUIBTpAIIHH.

Meton ananusa uepapxuii CaaTH JIsl HECKOJIIBKUX KPUTEPHUEB, HECKOJIBKUX TEPMOB

Kpurepun octanoBkr 00yueHHsI MHOTOCJIOWHOTO IIEPCENTPOHA

Hedazudukarus.

3amaun 00y4eHUs.

Meton ananusa uepapxuiit CaaTH st HECKOJIBKHUX 3KCIIEPTOB, TPYIII KCIIEPTOB

[lonsTne o0yuyenus HelipoHHOM cetr. OO0ydeHue ¢ yuureneM u 0e3 yuuresns. OO1mue NpuHIUIb 00ydeHHs
[Mpumep nocTpoeHust GyHKIIMHU MPUHAIICKHOCTH UTOTOBOM MEpeMeHHO# AJist cucTeMbl MaMaanu-3ae.
Mertoa nonapHbIX CpaBHEHUN

Tpanchopmep Kak cpeacTBO 00padOTKKU €CTECTBEHHOTO SI3bIKa

Mopenp B3auMOIEUCTBUS ar€HTa CO Cpeaon

AAToprUTMBI 00yUEHUS C MTOAKPEIUIEHUEM

Deep Q-Network (DQN) u ero mogudukanuu

Kpurepun onieHMBaHusA K SK3aMEHY

OrneHKa «OTIIMYHO»: TOYHBIC (OPMYITHUPOBKHM TEOPEM M MPABWIbHBIE OOBSICHEHUS
MIPUHIIMIIOB pabOThl HEMPOHHBIX CETEH, CUCTEM HEUYeTKOTO BBIBOJA, TOUYHBIE MATEMAaTHYECKUE
oTpe/IeTIeHUs, TEOPEMbI U MOJIENIH, BBHITTOJITHEHHE BCEX WHINBUIYATBHBIX 3aJJaHUN 32 CEMECTP

Or11eHKa «XOpOIIIO»: TIPH OTBETE Ha OJUH BOTIPOC JaHBI TOUHBIE (POPMYITMPOBKH TEOPEM
Y PAaBWJIbHBIE OOBSICHEHUS PUHIIATIOB pa0OTHI HEMPOHHBIX CETEH, CHCTEM HEYETKOTO BBIBO/IA,
TOYHBIC MAaTEMATHYECKUE OMPEIEICHUsS, TCOPEMBbl U MOJICIIN; MPU OTBETE Ha BTOPOM BOMPOC
UMEIOTCS HETOYHOCTH (POPMYIMPOBKH TEOPEM WM MpoOenbl B OOBSCHEHUH MPHUHIIMIIOB

17



paboThl Mozieneld; BbimonHeHo He MeHee 80% MHAMBHYaIbHBIX 3aJaHUN B CEMECTpE.
OreHKa «yIOBJIETBOPUTEIILHO»: MPU OTBETe Ha 00a BONPOCA UMEIOTCS HETOYHOCTH
(hOpMYJIUPOBKHU TEOPEM HITU MPOOEIIbl B 00BSICHEHUH TPUHIIMIIOB PA0OTHI TEXHOJIOTUH.
O1eHKa «HEYIOBIETBOPUTEIHHO»: OTCYTCTBYET OTBET XOTsI ObI HA OJMH M3 BOIIPOCOB
WIH MMEIOTCSl CYIIECTBEHHBIC HETOYHOCTH (POPMYJIMPOBKH, 3aj1a4a HE pPEIICHA WM pelieHa
HEBEPHO.

OrneHouHBIE CPEACTBA Ui WHBAIMIOB W JIMI[ C OIPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM MX MHIUBUAYAIbHBIX ICUXOPU3NUECKUX OCOOEHHOCTEH.

— IOpU HEOOXOJMMOCTH WHBAJIMJAM M JIMLIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH
3JI0pOBbSI IPEOCTABIIAETCS IOMOJIHUTEILHOE BpEeMs JIUIs TOJrOTOBKHM OTBETA HA HK3aMEHE;

— IIPU NIPOBEACHUHU NPOLIEYPbl OLIEHUBAHUSI PE3yJIbTATOB 0O0YUEHHsI UHBAIU/IOB U JIHI
C OrpaHWYECHHBIMH BO3MOXXHOCTSMH  3/I0pPOBbSl  MPEIYyCMATPUBACTCS  HCIIOJIb30BaHUE
TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX UM B CBS3H C UX WHAMBHIYaIbHBIMH OCOOCHHOCTSIMHU;

— pU HEOOXOAMMOCTH Jjsi OOy4arolMXCsl € OIPaHMYEHHBIMM BO3MOXHOCTSIMU
3I0pOBbsI U WMHBAJIMUJOB IPOLEAYypa OLIEHUBAHMS pe3yJbTaTOB OOy4YEHMs IO JUCLUILIMHE
MOJKET MTPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Iponetypa ouleHuBaHUs Pe3yIbTaTOB O0YUYEHUsI HHBAIMIOB U JIUL C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBbS 110 JTUCHUIUIMHE MPEIyCMaTPUBACT MPEAOCTaBlIeHNEe HHPOPMALIUU
B hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM HUX 3/I0POBbsI U BOCHPUATHS HHPOPMALIUU:

JUst U1 ¢ HapYLIEHUSIMU 3PEHUS:

— B [Ie4aTHOU opMe yBETHMUEHHBIM LIPUDTOM,

— B (hopMe IIEKTPOHHOI'O

JTOKYMEHTA.

— Jltst mun ¢

HapyIICHUSIMH CITyXa:

— B IeyaTHou (opwme,

— B (hopMe JIEKTPOHHOTO IOKYMEHTA.

JUs1st TUIT ¢ HapyIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO amliapara:

— B [Ie4aTHOHU ¢opme,

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA.

I[aHHLIfI NEpCUCHDb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTI/IHFCHTaO6y‘IaIOI]_II/IXCH.

5. IlepeyeHb OCHOBHOM U JOIOJHUTEILHON Y4eOHOM JIMTEPATYpPBbI,
HEe00X0AMMOi1 1JIs OCBOCHMS TN CHHUIIIHHBI

5.1 OcHoBHas iUTEpaTypa:

1. Hederkue Mmomenu u cetu : yuebHoe nocodue / B. B. bopucos, B. B. Kpyrnos, A. C. ®enynos. - 2-¢
u3z., crep. - Mocksa : ['opsiuas nunug-Tenekom, 2018. - 284 c. - Pexxum goctyna: yist aBTOpus.
noss3oBareneit. - URL: https://e.lanbook.com/book/111022 (nata o6pamienus: 20.02.2021). - ISBN
978-5-9912-0283-1. - TeKcCT : AJIEKTPOHHBIH.

2. UckyccTBeHHbIe HelipoHHBIe ceTH : yueOHuk / B. C. PocToBues. - 3-¢ u3f., ctep. - Cankr-IlerepOypr :
Jlanb, 2023. - 216 c. - URL.: https://e.lanbook.com/book/310184 (nara obparmienus: 28.02.2023.) -
Pexxum pgoctyna: st aBropus. nonb3osateneit. - ISBN 978-5-507-46446-3. - Tekcr : 37eKTPOHHBIH.

3. Tamymxun, A. 1.

Heiiponnsie cetu: ocHoBbl Teopuu / A. W. I'anymikun. - Mocksa : ['opsiuas nunus-Tenekom, 2017. -
496 c. - https://e.lanbook.com/book/111043 (nata obopamienus: 29.03.2022). - Pexxum poctyma: ais
aBTOpM3. nosb3oBaresei. - ISBN 978-5-9912-0082-0. - Tekct : 31eKTPOHHBIH.

5.2 JlonoJIHMTEIbHAS JIMTepaTypa: 18


https://e.lanbook.com/book/111022
https://e.lanbook.com/book/310184
https://e.lanbook.com/book/111043

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHATIbHbIE 0a3bl JaHHBIX

® N

10.

KomnsimreBa, JI.K. DaeMeHTsI TeOpHH HEYETKHX MHOKECTB: Yueb. mocooue / JI.K. Konbimena,
T.A.Cepoga // ExatepunOypr: U3a-so 'OY BIIO "Poc. roc. npod.-niea. yu-t", 2007. 129 c. C95-
102

ProxoB, A.Il. DaeMeHTh TEOpUH HEUETKUX MHOXKECTB U H3MEPEHHSI HEUETKOCTH:

monorpadust /A.I1.PspxoB // Mocksa, {uamor-MI'Y, 1998 C8-22

Crounsia B.I'. C 72 Pa3zpaGoTka S5KCHIEPTHBIX CUCTEM Ha OCHOBE HEYETKHX IPABUII

BBIBOJIA: METOAMYECKHE yKa3aHUs K JabopaTopubiM paboram. — Tomck: U3n-Bo TIIY,

2011. -33c.

XwuxHskoB FO.H. AnroputMmbl HEUETKOTO, HEHPOHHOTO M HENPO-HEUETKOTO MPABJIECHUS B
CUCTEMax peaJlbHOro BpeMeHH: yueo. mocoowue. [lepmb: M3a-so ITHUITY, 2013. — 160 c.
Yepuos, B. I'. OcHOBBI TeoprH HEYETKUX MHOXeECTB : yueO. nocodue / B.I'. Uepnos ; Biagum.
roc.yH-T.- Bnagumup : U3a-so Bimagum. roc. ya-ta, 2010. — 96 c. — ISBN 978-5-9984-0055-1.
Hemunosa I'.JI., Jlykuues [[.B. Perymaropel Ha OCHOBE HEYETKOM JIOTUKU B CUCTEMAX
ynpaBieHus TexuuueckuMu oowvekramu — CI16: Yuusepcurer ' TMO, 2017. — 81 c.

SApymkuna H.I'. OcHOBBI TeOpun HEYETKUX U THOpHUIHBIX cucTeM. — M. dunancel u ctatuctuka. 2007.

Xaiikun C. Heliponnsie cetu. - M3natenscTBo: Bunmbsamc ISBN: 5-8459-0890-2, 2006. - 1104 c.

HedeTrkne MHOXKECTBa U HEHPOHHBIE ceTH : ydeOHoe ocobue / I'. D. SIxbseBa. - 2-e uzn., ucnp. - M. :

Wntepuer-Yuusepcurer Mudpopmarmonnsix Texunonoruii : BMUHOM. JIabopaTtopus 3nanuit, 2008. -
315 c. : mi. - (OcHOBBI MHGOPMAITMOHHBIX 3HAHUN). - bubnworp.: c. 315. - ISBN 9785947748185 :
132.00. - TekcT : HEMOCPEACTBEHHBIH.

Heiiponnsie cetn st 06padoTku nadopmarun / C. OcoBekuit ; mep. ¢ monbekoro M. JI. Pyauackoro

; [ Hayu. pexa. W. JI. Pynunckuii]. - M. : ®unaHcel u cratuctuka, 2004. - 343 c. - bubnuorp.: ¢. 330-
339. - ISBN 837207187X. - ISBN 5279025674 : 201.60. - Tekcr : HemOCpeACTBEHHBIH.

U MH(POPMALHOHHBbIE CIIPABOYHbIEC CHCTEMbI

1. Ba3el nanabix koMmnanuu «Mct Belo» http://dlib.eastview.com
2. Daexrponnasi ond6mmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPodeccHoHATbHbIE 0a3bl JaHHBIX

U MH(POPMALHOHHBbIE CIIPABOYHbIEC CHCTEMbI
Inekmponno-ouonuomeunsie cucmemsl (36C):

agkrwpnE

9BC «lOPAWT» https://urait.ru/

PBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

IIpogpeccuonanvuvie 6azvl OanHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnanst nuznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6ubnuorexa (HIbB) http://www.elibrary.ru/

[TomHOTEKCTOBBIE apXUBBI BEAYIIMX 3aMaJHBIX HAYYHBIX KYypHaJIoB Ha Poccuiickoil minardopme
Hay4HbIX )KypHanoB HOMKOH http://archive.neicon.ru

1
2
3.
4
5

6.

Hannonanshas AIIEKTPOHHAS OonbIMoTeKa (moctyn K DJEKTPOHHOU onbmmoTeKe

nucceptanuii Poccuiickoit rocynapcrsennoit oubnuotexu (PI'B) https://rusneb.ru/
[Ipesunentckas oubmuorexa um. b.H. Enbunna https://www.prlib.ru/

baza nanabix CSD KemOpumkckoro nenrpa kpucramiorpaduyeckux qanusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

7.
8.

9.

Springer Journals: https://link.springer.com/
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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. "Jlektopuym TB" http://www.lektorium.tv/

17. YumBepcuterckas nunpopmarmonnas cucreMa POCCUS http://uisrussia.msu.ru

Hnghopmayuonnvie cnpasounvle cucmembi

1. Koncynerant [Lntoc - cripaBoyHast IpaBoBasi CUCTEMa (JIOCTYII MO JIOKAILHON CETH C KOMITBIOTEPOB
OMOTUOTEKH )

Pecypcol c6o600n020 0ocmyna

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

2. AmMepuKaHCKas IMaTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoii @enepanuun
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii moptain "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

5. Mudopmamnmonnas cuctema "EquHoe okHO J0cTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enumnas komexnus iuppoBeIX 00pa30BaTeIbHBIX PECYpCOB http://school-collection.edu.ru/ .

7. TIpoekt I'ocymapcTBeHHOT0 HHCTHTYTa pycckoro sizbika nMeHu A.C. ITymxkuna "OOpa3oBanue Ha
pycckoM" https://pushkininstitute.ru/;

8. CnpaBouyHO-MH(pOpPMALMOHHBIN opTan "Pycckuii s3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYeCKHX TOJKOBBIX clioBapeil http://www.glossary.ru/;

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

11. OO6pa3oBarenbHbIi opTan "Yueda" http://www.ucheba.com/;

12. 3akonomnpoekT "O6 oOpa3oBanuu B Poccuiickoit @enepanun". Bonpockl u oTBETHI http://xn--273--
84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snekmpontvle obpazoeamenvhvie u ungopmayuonnsie pecypcol Kyol'V

1. DOmnektponHslii KaTanor Hayunoii 6ubnmuoreku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnextpoHHas 6ubimoreka Tpy0B yueHbIx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena Moy IbHOTO AMHAMUYECKOTO 00y4yeHwUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX TUIaHOB, Y4eOHO-METOAMUECKUX KOMILIEKCOB, IMyOIUKaINi U KOH(pepeHIHi
http://infoneeds.kubsu.ru/

5. bubnnotexa nH(popMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTUI
http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB qokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIE 00pa3zoBaTelbHBIE pecypchl Kadenpsl WHOOPMAIMOHHBIX  CHUCTEM M TEXHOJIOTHH B
obpazoBannu KyOI'Y u Hayuno-metoguueckoro xypHana "[IIKOJIBHBIE 'OJBI" http://icdau.kubsu.ru/

6. MeTonnueckue yKkazaHus 1Jisl 00y4ar0HUXCS 10 OCBOECHUIO TUCIUTLIMHBI

[To xypcy npeaycMOTpeHO MPOBEACHUE JIEKIIMOHHBIX 3aHITHI, HA KOTOPBIX 1a€TCSI OCHOBHOM
CUCTEeMAaTHU3UPOBAaHHBIA MaTepHuall, J1a00paTOpHBIX padOT, KOHTPOJIBbHBIX pabOT, BHITOJHEHUE
WHJIMBUIyalbHBIX 33JIaHUN 3a4eTa U SK3aMEHa.
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http://infoneeds.kubsu.ru/
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http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

BaxuelmmM stanom Kypca sBIseTCS cCaMOCTOsTeNbHas padoTa 1o AUCHUIUTUHE CUCTIONIb30BaHUEM
YKa3aHHBIX JINTEPATYPHBIX HICTOUHUKOB U METOJMYECKUX YKa3aHUl aBTopaKypca. CTOUT OTMETUTD, UTO
B paMKax CaMOCTOSTEIbHOH pabOThl MPOMCXOAUT pa3zpadboTka coriacHo Agile meromonoruu u
BBITIOJTHEHUE CIIPUHTOB K YETKO 0003HAYEHHBIM CPOKAM.

Bunet u popmsr CP, cpoku BbinosHEeHUs, POPMBI KOHTPOJISI IPUBEACHBI BBILIE B JaHHOM
JIOKYMEHTE.

Jljig mydiiero ocBOEHUsl TUCHUILIMHBI Tpu 3amuTe JIP cTyqeHT nomkeH OTBETUTh Ha
HECKOJIBKO BOIIPOCOB U3 JIEKIIMOHHOW YacTH Kypca.

B ocBoeHuMM AMCHUIUIMHBI MHBAIMJAMU M JIMIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsI OOJIBIIIOE 3HAYCHHE WMEeT WHAMBHIyalbHas YydeOHas pabora (KOHCYIbTAllUH) —
JIOTIOJIHUTEIBHOE pa3bsICHEHNE yUeOHOr0 MaTepuaa.

I/IHI[I/IBI/II[yaJ'IBHBIC KOHCYJIbTAalluU 110 MpEaAMETY SABJIAIOTCA Ba’XHbBIM (1)aKTOp0M,
CHOCOGCTByIOH_II/IM HHIUWBHUYyaJIU3alluu 06yquH51 U YCTAHOBJICHHIO BOCIIMTATCJIbHOI'O KOHTAKTa
MCXKAY IMperiogaBarciicM U 06yLIaIOH_II/IMC$I HHBAJIMJIOM HWJIM JIMIOOM C OrpaHUYCHHBIMHA
BO3MOXHOCTAMHU 3J0POBbA.

7. IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHI, HCMOIb3YyeMbIX NPHU OCYIECTBIEHUH
o0pa3oBaTe/IbHOIO NpoLecca No JUCHHUIINHE

7.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHA

[IpoBepka qoManIHUX 3aJaHUK U KOHCYJIbTUPOBAHUE MTOCPEACTBOM JIEKTPOHHOM MOYTHI.
Hcnonbs3oBaHue 31€KTPOHHBIX NPE3EHTAMI IPU IPOBEACHUH JEKIINHA U IPAKTUYECKUX 3aHATUM.

7.2 IlepeyeHb HEOOXOAMMOTI0 MPOTPAMMHOI0 00ecTedeHusl

1. Hurepruperarop Python
2. bubnuotexu python openCV, Keras, TensorFlow, fuzzy

7.3 llepevyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnextponnas 6ubnuoreunas cucrema ELIBRARY.RU (http://www.elibrary.ru)/

MarepuanbHo- OcCHaIIEHHOCTb ITepeueHb TUIECH3HOHHOTO
TeXHHUYECKas 0a3a, CIICIHATBHBIX POrpaMMHOI0
MOMeEIeHU I obecrnieueHus

HeoOXxoaumast JIst
OCYIIECTBJICHHUS
o0Opa3oBareIpbHOTOIpoIecca
0 JTUCIUTIINHE
HanMenoBanme crienuaabHBIX
IIOMEIICHUI

VYueOHble ayANTOPUH /IS
MIPOBEJCHUS 3aHATHI
JICKIIMOHHOTO THIIA

Mebenb: yueOHassMeOenb

TexHmuecKue cpeacTBao0ydeHHS:

9KpaH, POEKTOp,
KOMITBIOTEP

PowerPoint. ayx. 129, 131, A305.

YueOHble ay JUTOPUH IS
MIPOBEJCHUS 3aHATHI
CEeMUHAPCKOT'0 THIIA, TPYIIIOBBIX
Y WH/IUBUTy TbHBIX
KOHCYJIbTAIlUH{, TEKYIIETo
KOHTPOJISL X IPOMEXYTOUHON
aTTecTaluu

Mebens: yuebnasmeOenn

TexHmuecKkue cpeacTBao0ydeHHS:

9KpaH, POEKTOP,
KOMIIBIOTEP

Aynuropus, (kaOWHET) — KOMIIBIOTEPHBIN
KJ1acce

1. Uurepnperarop Python

2. bubmuorexu python openCV,
Keras, TensorFlow, fuzzy
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VYueOHble ayTUTOPHH /IS
MPOBeICHUS Ta00PaTOPHBIX
pabort. JlabopaTopus. ..

Mebenb: yueOHassMeOeTn

JlaGopartopusi, yKOMILICKTOBaHHAS
TexHuueckue cpencTBa0OyYeHHS: CIIELIMAI3UPOBAHHBIMHI TEXHHYECKHUMH
KOMIIBIOTEP cpencTBaMu o0y4eHHs —
KOMIIBIOTEpHBIN KJlacc, ¢
BO3MOXHOCTBIO NOAKITIOYEHHS K CETH
«HTepHET», IPOrPAMMOI SKPAHHOTO
YBEJIHYCHHUS U

o0ecIieueHHBIH JOCTYIIOM B
ANEKTPOHHYIO

nH(opManuoHHO-

00pazoBaTeIbHYIO

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

Jns  camocTosiTensHOW — paboThl  OOYYaIOIIMXCS
YKOMIUIEKTOBAaHHbIE CHELUAIN3UPOBAHHON MEOEbI0, OCHAIICHHbIE KOMIIBIOTEPHOM TEXHUKOW C
BO3MOKHOCTbIO MNOJKIIOUEHUs: K ceTH «lHTepHer» M obOecnedyeHUeM JO0CTylna B 3JIEKTPOHHYIO
MH()OPMAIIMOHHO-00Pa30BaATEIIbHYIO CPEly YHUBEPCUTETA.

MPEyCMOTPEHBI MIOMEILCHHS,

HanmeHoBaHue MOMEILICHUM 11
CaMOCTOSITETIFHOM PabOoTHI
oOyJaromuxcs

OcHAaIIEeHHOCTH NOMEIIECHUI I
CaMOCTOSTEIBHON paboThI
oOyJaromuxcs

HepequL JIMOCH3MOHHOI'O
IporpaMMHOIO o0ecreyeHus

3an HayuHoii OnOmMmuoTeKn)

Ilomemenne M1 caMOCTOSATEIBHOM
paboThI 00yJaromuxcs (IUTATHHBII

Mebenb: yaeOHas MeOeib

KoMmmexT cnenuanu3npoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHHe: KOMITBIOTEPHAS
TEXHHUKA C MOJKIIOUYCHUCM K
HH(POPMAITHOHHO-KOMMYHHUKAIIMOHHOM
cetr «IHTEpHET» U JOCTYIIOM B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey
o0pa3oBaTeNbHON Opranu3aiuu, Beo-
KaMepbl, KOMMYHHUKAIIHOHHOE
00opynoBaHUEe, 00CCIICYHBAOIIEE
JIOCTYTI K CETH UHTEPHET (TIPOBOJTHOE
COEMHEHHE U OECIIPOBOIHOE
coemuHeHue 1o TexHonornu Wi-Fi)

paboTel 00yuaronmxcs (ay.

ITomemenue a1 caMOCTOSTEIILHOMN

)

MebGenb: yueOHas MmeOenb

KommiexT ciennann3npoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHNe: KOMIbIOTEpHAs
TECXHHUKA C MOAKIIIOYEHHUEM K
HHPOPMAITTOHHO-KOMMYHHUKAIIHOHHOM
cetn «/IHTEpHET» U JOCTYIIOM B
3JIEKTPOHHYIO0 HHPOPMAIIMOHHO-
00pa30BaTENBHYIO CPEIy
o0pa3oBaTeNbHON OpraHu3aiuu, Beo-
KaM€pbl, KOMMYHHUKAITUOHHOC
obopynoBaHue, 00ecIeuynBaronee
JIOCTYTI K CETH HHTEPHET (IIPOBOAHOE

1.
2.
openCV, Keras, TensorFlow,
fuzzy

Wurepnperatop Python
bubnuorexu python

COe/IMHEeHUE U OeCIPOBOIHOE
coenuHenue no texunosorun Wi-Fi)
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