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(boxa 1) ocHOBHOII 00pa30BaTENbHON MPOTrPaMMBI

Hepeqeﬂb IVIAHUPYEMBIX peE3yJbTaTOB oﬁyqe}mﬂ mo JMCuuIlJIMHEe (MOZ[y.]'[lO), COOTHECCHHBIX C

IJIAHUPYEMBIMHU PE3yJdbTaTaMHU OCBOCHUS 06pa30BaTeJ’le0ﬁ nporpaMmmal

BbInTyCKHUK, OCBOUBILUI JUCHUILIHHY, H0JKEH 00J1a/1aTh CIEAYIOIUMU KOMIETEHIUSIMU:

Kox u HaumenoBanue
KOMIIEeTeHIINIi

I/IHIH/IKaTOpr JOCTHKCHUA KOMIICTCHIIUHN

OIIK-8. Ciocoben

pa3zpabaThiBaTh AJITOPUTMBI U
POTPAMMBI, IPUTOIHBIE JUIS
MPAKTUYECKOTO TPUMEHEHUS

OIIK-8.1 3HaTh OCHOBHBIC MPUHIIMIIBI 1 METOJIBI Pa3pabOTKH
QITOPUTMOB, KaK CTPOUTCS arOpPUTM, IOHUMATh
WCIIOJIb3YEMBI S3BIK IPOTPAMMHPOBAHHUSL.

OIIK-8.2 YMeTb NOHMMAaTh HallMCAaHHBIE AJITOPUTMBI B Pa3HBIX
BUJaX: B OJIOK-cXeMax, B IPOrpaMMHOM KOJI€, TEKCTOBBIM
BUJIOM.

OIIK-8.3 BianeTs HaBBIKOM HalMCaHHUA KOJa, METOAAMH,
HEO0OXOIMMBIMHU JUIsl pa3pabOTKU aJITOPUTMOB U IIPOrpamM,
MIPUTOJHBIX JUIS IPAKTUYECKOTO MPUMEHEHHUS.

[1K-3. Cnocoben
paspabaThiBaTh TpeOOBAHUS
U TIPOCKTUPOBATH
pOrpaMMHOE 00eCTICUCHHE

[1K-3.1 3HaTh OCHOBHBIC TPUHIIUIIBI HATUCAHUS
MIPOrPaMMHOTO KOJIa, allTOPUTMA.

[1K-3.2 YmeTb onepupoBaTh KOMaHJaMH SI3bIKa
MIPOrpaMMHUPOBAHUS U MTUCATh KOJI, pa3padaTbiBaTh AITOPUTM,
HEOOXOUMBI JIJISl PEIICHUsI TTOCTABJICHHOM 3a/1a4H.

[1K-3.3 Bnanetp HaBbIKaMU peLICHHs TOCTaBJICHHBIX 3a/1a4,
3HAHUSIMU 00 MCTIOJIB3YEMOM SI3bIKE MPOTPAMMUPOBAHUS.

ITIK-5. Criocoben
pa3pabaThiBaTh U MPUMEHSTH
CHCTEMBI Ha 0ase
TEXHOJIOTHI HCKYCCTBEHHOTO
HMHTEJIISKTa U O€CIIMIIOTHOM
POOOTOTEXHUKH

[1IK-5.1 3HaTh OCHOBHbIE IPUHIUIIBI IPUMEHEHUS
HCKYCCTBEHHBIX HEMPOHHBIX CETEN B CUCTEMAX
aBTOMATH3ALUH.

I1K-5.2 Ymerb pa3pabaTbiBaTh aITOPUTMbI 00paOOTKH JaHHBIX
1 (OpMUPOBaHUSI YIPABISAIOIIUX KOMaH/| C UCIIOJIb30BaHUEM
HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

[1K-5.3 Bnanetp HaBbIKaMu pa3paOOTKH UHTEIEKTYaJIbHbBIX
MPUJIOKEHUH C HHTETPUPOBAHHBIMHU UCKYCCTBEHHBIMU
HEHPOHHBIMU CETSIMHU.

MecTo AUCHMILVIMHBI B CTPYKType 00pa30BaTe1bHOM NPOrpaMMbl

Juctunnuaa «/ckyccTBeHHBIE HEHPOHHBIE CETH» OTHOCHUTCS K AWCIUIUIMHAM 0a30BOM YacTH

OakanaBpuaTa;

U3y4aeTcsi BO S CEMECTpE.

HucuunnuHa Oa3upyeTcss Ha CJIEAYIOIIMX 3HaHUSAX M HaBbIKaX, MPHOOPETEHHBIX IPH OCBOECHUU
JUCIUIUINH:
- [Iporpammuoe oGecrnieuenne pabouero MecTa oneparopa;
- [IporpammupoBaHie U OCHOBBI AJITOPUTMH3ALUY;

- [IporpammupoBanue U adropuTMHU3aIMS Ha S3bIKaX BBICOKOTO YPOBHS;
- [IpoexTrpoBaHue aNrOPUTMOB CUCTEM YIIPABICHUS;
- CuCcTeMbl TEXHUYECKOTO 3pEHUsI B aBTOMATU3UPOBAHHBIX CHCTEMAaX YIPABIICHUS;
- AJITOPUTMBI U CTPYKTYPBI IaHHBIX B POOOTOTEXHHUKE;
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- MaremaTtudecknii aHaIN3;
- Jluneiinas anre6pa;

- Teopust BeposiTHOCTEN U MaTEMAaTHYECKas CTATUCTHUKA.

CTpyKTypa U coaep:kaHHe TUCHUILIUHBI



OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIIACT 4 3aueTHbIe eAMHUIBI (144 daca).

3.1 Buabl yueOHO# padoThl M TPYA0eMKOCTH (110 (popmamM oOydeHHs)
3.1.1 Owunas ¢popma 00yueHust

No Bun yuebHOM paboTh KonunuecTBo uacoB Cemectpbl
n/m 5
1  |AynuropHble 3aHATHS o4 o4
B tom umce:
1.1  |Jlexkuun 18 18
1.2 |CemuHapckue/mpakTUYECKUE 3aHATHUS
1.3 |JIaGopatopHbIe 3aHSATHS 36 36
2  |CamocrosTenbHas pabora 90 90
B ToMm uncne:
2.1 |[loaroroBka K MPaKTUYECKUM 3aHATHSIM 12 12
2.2 |TectupoBaHue 18 18
3 |[IpomexxyTouHasi aTTecTalus
DK3amMeH
Uroro: 144/4 144/4

3.2 TemaTuueckuii NJaH U3y4eHus TUCHUTLUIMHBI (M0 popMamM 00ydeHNs)

3.2.1 Owunas ¢popma o0yueHust
TpynoemkocTs, yac
AynuropHas pabota g
£ 8
2o a
85| 3 S 3
Ne Pa3nernbl/TeMbl o - EE | B« 2 2 s
~ /M
n/m JVCIATUTHHBI 3 = g I § = 29 %
Mm ) 5o s X | o =
5 22 5§ Eg B
= S & O P S © =
=8 & £F 8
=5 5 = =
Q <
@) @)
1 |Tema 1. Beenenue. Ilpenmer, 3anauu u 2 4 12
coJiepKaHne TUCIUTUTHHBI. OCHOBHEIC
MOJIOKEHUS, TIOHATHS U OIIpeJICIICHUSI.
2 |Tewma 2. Mojnenu npeAcTaBiIeHNs 3HAHUHI 2 4 12
3 |Tema 3. HelipokubepHeTrka u KuOEpHETHKA 2 4 12
«YEPHOTO SITITHKAY
4 |Tema 4. ckyccTBeHHBIE HEHPOHHBIE CETH 2 4 12
(MHC)
5 |Tema 5. ITepcentponsl. Knaccudukarmst 2 4 12
MEPCENTPOHOB. JINHENHAs Pa3AeIUMOCTb.
6 |OOy4yeHHEe UCKYCCTBEHHBIX HEHPOHHBIX ceTeit 2 4 12




7 |IlpenoOpaboTka maHHbIX. [IpuHIATT 2 4 12
MaKCHMH3AIKMK SHTponur. DopMupoBaHue
ONTHMAJILHOTO MPOCTPAHCTBA MTPU3HAKOB.

8 |IIpuxnagHble 33124 TPUMEHEHHS 4 8 24
HMCKYCCTBEHHBIX HEPOHHBIX CETEH

Hroro 18 36 108

3.3 Conaep:kanue QUCHUNIHHBI

Tema 1. Beenenue

Kpartkast ucropust Bo3HUKHOBeHUs 1 pa3Butus . Unes co3ganus nCKyCCTBEHHOTO 1MO100uUs YeIoBeKa
JUISL PELLIEHUS CIIOKHBIX 3a1a4 U MOJEIMPOBAHUS YeJIOBEYECKOro pasyma. O TEpMUHE «MCKYCCTBEHHBIN
uHTesek™». [lpenmer, 3amaun M cojep)kaHue AUCUMILIMHBL. OCHOBHBIE IOJIOKEHHUS, IMOHATUS U
OIpECIICHUS.

Tema 2. Moaenu npeACcTaBICHUS 3HAHUIA

OmnpeneneHne NaHHBIX. JTallbl TpaHC(HOPMALUK JaHHBIX Ipu 00padoTke. OnpeeneHne 3SHAHUNA. DTaIbl
TpancopMmali 3HAHUWA. Paznuuune Mexay NOHATHSIMH <«JIaHHBIE» W «3HaHUS». [eHepauus u
uHTepripeTanus 3HaHud. [loBepXHOCTHBIE W TyOWHHBIE 3HaHWS. [IporemaypHble W JIEKIapaTHBHbBIC
3HaHUA. MoJieny MpeACcTaBleHUs] 3HAHWNA: MPOIYKIIMOHHBIE MOJENN; CEMAHTUYECKUE CETH; (peiMbI;
(dhopMalibHBIE JTOTUYECKUE MOJICIIH.

Tema 3. HelipokuOepHeTnKa 1 KHOSPHETHKA «UEPHOTO SIITHKAY

buonornyeckue acneKkTel HEPBHOW [EATEIBbHOCTH. bHoJIOrnuyeckuil HEMpoH. brojgornyeckue acrexTsl
HEpBHOU JesTesbHOCTH. HelWpoHHbIE ceTH Kak OCHOBa ILIEHTPaJIbHOM W mnepudepuilHOl HEpBHOM
cucTeMbl. buonornueckue acrekTsl HEPBHOM JiesTenbHOCTH. bronorndyeckas n3MeHUYNBOCTb U O0y4YeHHE
HelpoHHBIX ceTeld. [IporpaMMHo-anmnapaTHOEe MOJIEIUPOBAHUE CTPYKTYP, MOJOOHBIX CTPYKTYpEe MO3Ta.
HckyccrBennslii HelipoH. DopManbHblii HellpoH Makkanoka-ITurrca. IIoncku anroputmMoB penieHus
MHTEJJIEKTYaJIbHBIX 33Ja4 Ha CYIIECTBYIOLIMX MOJENAX KoMmmnbioTepoB. KubepHernueckue Moaenu u
noaxopl. OcHOBHBIE HanpasieHus pa3sutus M.

Tema 4. VckycctBennsle Heifponnsie cetu (MMHC)

UckyccrBennsiit HeiipoH u MHC. CuHancel U cUHAINICHYeCKUE CBSI3U. YPOBHM CIOXHOCTU HeMpoceTel.
3anaun, pemaemele ¢ nomouisto MHC. Ilpenmymiecta HeillpoHHbIX cetell. Hemoctatku Helpoceren.
OyHKIMSA akTUBauuu. Buasl (QyHKUMHA aKTHBalMM: €IWHUYHAs CTyIEeH4YaTas, JIOIMCTUYecKas,
runepbonnyeckuil  TanreHc. CBoiicTBa cUrMouAanbHBIX (QyHKUME aktuBanuu. Buner MWHC.
OpxHocIiolHBIE HEMPOHHBIE ceTU. MHOrocCIoiHble HEMpOHHBIE ceT. CeTH MpsIMOro paclpOCTPAHECHMUS.
Cetn ¢ oOpatHbIMU cBs3iMU. O0ydeHne HelipoHHo cetu. OOyyaroias 1 TecToBasi BEIOopku. O0ydyeHue
¢ yuureneM. OOydeHue 6e3 yuurtens. AJITOPUTM OOY4YEHHS MO METOJy OOpaTHOro paclpoCTpaHEHHS
OLITMOKH.

Tema 5. [lepcenTpoHs!

[Tepcentpon kak mpocreimmii Bunx WMHC. CeHcopsl, accolMaTUBHBIE 3JEMEHTHI, pearupyolne
anementhl. [lepcentpon PosenOnarra. Teopema 00 oOyueHun mnepcentpoHa. IlepcenTponHas
npencrasiasiemocts. [Ipobnema ¢ynkuun MCKIIHOYAIOUIEE WJIM. Jlunelinas pa3neauMocCTb.
[Tpeononenue mpobiemsl nuHEHHON paznenumoctu. Kiaccudukanus nepcentponoB. [lepcentpon c
OJIHUM CKpPBITBIM CJIO€M (3JIeMEHTapHbIi mnepcenTpoH). OpHocnoiHbell nepcentpoH. CpaBHEHHE
OJHOCJIOMHOI0 IEPCENTPOHAa M HCKYCCTBEHHOTO HEHpOHAa. MHOTOCIOWHBIA MEPCENTPOH IIO
PozenbnaTTy. MHOTOCTOWHBIN MepcenTpoH 1o Pymensxapty. 3agaun, penaemMsl MepcenTpoHOM. 3a1aun
knaccupukanuu. Teopembl Pozen6narra. JIuneiinas pa3aenumMocTs.



Tema 6. O0ydeHHE HCKYCCTBEHHBIX HEMPOHHBIX CETEH

OOydenne ¢ yumrenem: kimaccupukamms oOpa3zoB. OOyueHHME C Y4YUTENEM: AamMmpPOKCUMAIIHS
MHOTOMepHbIX (yHknuii. Teopema KommoropoBa. Teopema CroyHa. AJropuTrM 0OpaTHOTO
pactpoctpaneHus omuOku. [IpobiieMbl 00y4ueHus: omuMOKa anmpoKCHUMAIIUK; Mepeo0ydeHne; omunoKa,
CBSA3aHHAsI CO CIOXXKHOCTbIO Mojenu. OnTumuzanusi pasmepa CeTH. AJanTUBHas ONTUMH3ALUU
apXUTEKTyphl cetu. Bamupmanus oOydenus. OOydeHue cetu mpu oOpabOTKe M300paKeHUH METOJ0M
rpagueHTHOro cmycka. OOyuenue Oe3 yuurtens: Crpykrypa cios Koxonenna. Ctpykrypa cios
I'poccoepra. Obyuenue cnoss Koxonena. [IpeaBapurenpHas oOpaboTka BXOAHBIX BEKTOPOB. BriOOp
HAYaJIbHBIX 3HAUYEHUI BECOBBIX BEKTOPOB. CTaTHCTUYECKUE CBOICTBA 00yueHHOH ceTr. OOydeHue cios
I'poccoepra. Cerb BCTPEUHOIO PaCHpPOCTPAHEHUs] MOJHOCTHI0. CETH BCTPEYHOTO PACTIPOCTPAHCHUSI.
Cxarue panHbpix. Cetu ¢ oOpaTHeIMH cBsi3samu. Heliponmunamuka B Monenu Xondwuiuga. [IpaBuio
oOyuennst Xe00a. AcconMaTHBHOCTh MAMATH M 3ajgada pacro3HaBaHus oOpa3oB. CeTb XeMMHHra.
JIByHamnpaBieHHasi accoiuaTiuBHas namsth. [Ipumenenus cetn Xondunaa K 3agadaM KOMOMHATOPHON
onTUMH3aMi. MeToj mMMHTanuu oTxura. MammHa bonbiMana. OnTUMU3aIUS C IMOMOIIBIO CETH
Koxonena. Pactymiue HeiipoHHBIE CETH.

Tema 7. [IpenoOpaboTka JaHHBIX

OOmme BOMPOCHI TMOATOTOBKM JAHHBIX. MaKCHMHU3alUsi HHTPOIUH Kak Ledb NpeaoopaboTKH.
KoaupoBanue HEYMCIIOBBIX NMEpEMEHHBIX. OTIMUME MEXAY BXOAHBIMU M BBIXOJHBIMHU IIEPEMEHHBIMHU.
WupuBuayansHas HOpMUpPOBKa JaHHBIX. COBMECTHAass HOPMHPOBKA: BhIOeIMBaHUE BXOOB. [loHmKeHMEe
pa3MEpHOCTH BXOJOB METOJOM IJIaBHBIX KOMIIOHEHT. BoccTaHOBIIEHME MPOIYIIEHHBIX KOMIIOHEHT
JaHHBIX. [JoHM>KEeHME pa3MEpHOCTH BXOJOB C ITOMOIIBIO HelipoceTel. KBaHTOBaHHME BX010B. JIMHEHAsA
3HaYMMOCTh BX0J10B. HenuueliHas 3HaunMocTh BX0J0B. Box-counting amroputmsl. @opMupoBaHue
ONTUMAJIBHOI'O IPOCTPAHCTBA IIPU3HAKOB.

Tema 8. [Ipukiagabie 3a1a4u MPAMEHEHHS HCKYCCTBEHHBIX HEHPOHHBIX CeTei

Ceeprounble cetu. OOpaboTka M300paXeHUN ¢ NMPUMEHEHUEM CKOJb3sIero sapa. OOydyeHue ceTH.
ANTOpUTMHUYECKHE METO/bl CErMEHTAllUU B 33ajayax oOpaOoTku m3oOpaxkeHuil. HeliponHsle cetu ans
cerMeHTanuu u3obpaxenuit. Apxutexrypa U-Net.

PexyppentHbie HeliponHble ceTtH. I[IpenoOyueHHble Mopaenu. CoOBpEeMEHHbBIE apXUTEKTYphl CETEH.
Asrokomuposiuky, VAE, CVAE, I'enepatuBHble cocTs3arenbHble ceTd. ['eneparop. uckpuMuHaTop.
OOGyueHue.

3.4 TemaTuka ceMUHAPCKUX/MPAKTHYECKHUX U JJA0OPATOPHBIX 3aHATHIA

Jlabopamopnuie pabomul

Jlaboparoprast pabora Nel «O3uakomienne ¢ ¢peiimBopkom Scilearn. IlpenpoliecCHHT TaHHBIX.
Hopmanuzanus.»

Jlabopatopuas padora Ne2 «Tensorflow. Osnakomnenune ¢ ¢peiimBopkom Keras. Pemienue 3agaun
Kkiaccupukanuu n3odpaxenuit. MLP»

JlaboparopHas padota Ne3 «Obyuenue HeilponHoi cetu. ['unepnapametpsl. [lonGop runepnapameTpon
¢ nomouipto KerasTuner. Ilepeobyuenue, HegooOyueHue. »

JlabopaTtopnas pabora Ne4 «Co3gaHue Mojenu CBEPTOUYHON HEHPOHHOW METH ISl pelIeHUs 3a1adu
pacrio3HaBaHUs OYKB JJATHHCKOTO aj(aBUTa»

JlaGopaTtopnast pabota Ne5 «Ilepeobyduenue, HemooOydeHue BHYTpeHHUN KOBapHAIlMOHHBIN CJIBHT.
WNunnuanuzanus napametpos. [IpegakTuBaninoHHas HOpMaIu3amms.»

Jlaboparopuas padota Ne6 «CNN. Apxutextypsl RCNN, FastCNN, ResNet.»

Jlaboparopuas pabota Ne7 «I'my6okoe oOyuenue. lcmonp3oBaHue NpeqOoOyUYeHHBIX MOJAENEeH s
pelIeHus 3a1a9u KiacCuUKaum»

JlabopatopHas padota Ne8 «RNN. IlpumeHeHne peKkyppeHTHBIX ceTel B 3ajadax NpPEIUKTHBHOM
aHantuku. Cinoit LSTM»
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JlaboparopHuas pabota Ne9 «ABrokonupoBmuku. VAE, CVAE. I'enepatunble cOCTA3aTeIbHBIC CETH.)

Jis mpoBeneHUs Ja0OpaTOpPHBIX paboOT TpeOyeTcs KOMIBIOTEPHBINM KiacC.  OOBEACHHBIA B

JIOKAJIbHYIO CETh € BBIX00M B MHTepHET. KOMIIBIOTEPHI TOKHBI OBITh 00BhEIMHEHBI JIOKATLHON CEThIO.
Heobxonmum BbIXoA B rinobanbHyro ceTh HMHTepHer. Tpebyemoe mnporpaMMmHOe oOOeCTIeUeHUEM:

kommusTop si3eika Python, Tensorflow ¢ makerom Keras, TekcToBbIii pemakTop, O(GHUCHBIA MaKeT
LibreOffice.

KOMHBIOTepHBIﬁ KJI1aCcC JOJI?’KEH UMETh BO3MOKHOCTD OOHOBJIEHUS U YCTAaHOBKH OOIIOJTHUTCIBHOI'O

CBOOOIHO PacHpOCTPaHIEMOro IPOrPaMMHOTO 00ECIICUCHHS.

3.5

TemaTuka BOIIPOCOB AJId CAMOCTOATEC/IbHOI0 U3YYCHUSA

* I3ydeHMe TEHICHUMHM IIPUMEHEHUs pPa3IUu4HbIX S3BIKOB IIPOrPaMMHUPOBAHUSA IIPU PELICHUHU

Pa3HbIX ITPAKTUYCCKHUX 3aaa4.

4.2

* N3yuenue cpen pa3paboTKH, CUCTEM YIPABJICHUS BEPCUSMHU.
* V3ydyeHue MeTo10B KOJJIEKTUBHOMN pa3pabOTKH.
* I3ydeHue cpeacTB aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUS IIPUIIOKEHHMN.

YueoH0-MeTOIHYECKOE U HH(POPMAIIMOHHOE 00ecTIeueHmne
OcHoBHasi IUTEpaTypa

SAxwseBa I'. O. OcHOBBI Teopun HEHUpOHHBIX ceTei. — HamuonanbHblii OTKPBITEIM YHUBEPCUTET
«HMHTYHUT», 2016 r. — 200 c. (http://www.knigafund.ru/books/178963).

CemenoB A., ConoBreB H., Uepnonpynosa E., IlpirankoB A. HHTeIeKTyalbHBIE CHCTEMBI:
yuebHoe mocobue. — OI'Y, 2013 r. — 236 c. (http://www.knigafund.ru/books/181693).

JlonoTHUTEIbHASI JIUTEPaTypa

EmenssnoB B.B., Kypeiunk B.M., Kypeiunk B.B. Teopus u mnpakTuka 3BOJIIOIMOHHOTO
MozaenupoBanus. — M.: OUIMATIIUT, 2003. — 432 c. — ISBN 5-9221-0337-7.
(www.knigafund.ru/books/207330)

bpeuka, J[.M. AJsropur™Mbl MAaIIMHHBIX BBIUUCIEHUH: y4eOHO-METOAMYECKOE TIOocoOue.
[DnexTponHbI pecypc] — DnekTpoH. pan. — Omck : OmMI'Y, 2014. — 64 c¢. — Pexum gocrymna:
http://e.lanbook.com/book/75387 — 3ar. ¢ 3kpaHa.

Oxkynos, C.M. AiroputMsl KOMIbIOTEpHOU apudmeruku. [DnekTpoHHsIN pecypc] / C.M. Oxynos,
C.M. JIsnun, O.A. Ilectos, E.B. PazoBa. — Dnekrtpon. nan. — M. : UznatensctBo "Jlaboparopus
3Hanuit", 2015. — 288 ¢. — Pexxum noctyma: http://e.lanbook.com/book/66112 — 3armn. ¢ skpaHa.
Pyrkosckas [l., [Imnmuabckuit M., Pyrkosckuii JI. HelipoHHBIE ceTH, F€eHETUYECKUE AITOPUTMBI U
HeueTkue cucrteMsl: Ilep. ¢ moneck. WM. JI. Pynunckoro. — M.: I'opsiuas immans —Tenekom, 2006. —
452 c.

Tapaco B.b. OT MHOroareHTHBIX CHCTEM K HHTEIUIEKTyaJdbHBbIM OpraHu3zaunusiMm: ¢uiaocodus,
ncuxosnorusi, uHGpopmaruka. — M.: auropuan YPCC, 2002. — 352 c. (Hayku 06 MCKYCCTBEHHOM).
— ISBN 5-8360-0330-0.

I'aBpuiioBa T.A., Xopomesckuii B.®. ba3bl 3Hanuit unremiekryanbubix cucrem. — CII6.: Ilurep,
2000. - 384 c.

lanymkua AWM. Teopus HeliponHbix ceteil. Ku.1: YyeGHoe mocobue mnst By3oB. — M.: UIDKP,
2000. - 416 c.

bamvakoB A.U., bammakoB M.A. MHTennexkTyanbHble HH()OPMAIMOHHBIE TEXHOJOTHU: YueO.
nocobue. — M.: Uzn-Bo MI'TY um. H.D.baymana, 2005. — 304 c. — (Cepust «MHbopmarnka B
TEXHUUYECKOM YHUBEPCUTETER).



4.3

2.
3.
4

4.4

wn
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Nogakown

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

[Tnatdpopma nmdpoBoro obpazoBanust Mocnonurexa (DOP): — HelipoceTeBbie TEXHOJOTHH —
https://online.mospolytech.ru/local/crw/course.php?id=13407

https://habrahabr.ru/

https://tproger.ru/tag/c-language/

https://prog-cpp.ru/c/

JIMIeH3u0HHO0Ee U CBOOOIHO pacnpocrpansieMo€e nporpamMmmHoOe odecrmeyeHue

Microsoft Windows 10, Microsoft Visual Studio Professional 2017 - Microsoft DreamSpark,
subscriber id: 1204033694.

Cpena paspaborku Microsoft VisualStudio ¢ ycranoBieHHBIM MakeToM paciimpeHus s3bika Python
Oducueriii maker Libre Office mau Microsoft Office

Mathworks MatLab ¢ makerom FuzzylLogicToolbox

CoBpemennble mnpodeccHOHATbHBbIE 0a3bl JAAHHBIX M HH(OPMANMOHHBIE CHPABOYHbIE
CUCTEMBI

CnopaBouno-nipaBoBast  cucteMbl  «Koncynprantllmoc: Hexommepueckass WHTEPHETBEPCHS»
https://www.consultant.ru/online/

OdunmanpHBII HHTEPHET-IOPTAN IpaBoBOi MH(popMaruu http://pravo.gov.ru

Poccwuiickas HarmonanbpHas OubnmoTeka http://www.nlr.ru

OBC «YHuBepcureTckas 0ubanoreka onnaifn» https://biblioclub.ru/index.php

Enunoe okHo moctymna k 00pazoBaTenbHBIM pecypcam DenepanbHbiii mopTai http://window.edu.ru
Hayunas snexktponHas 6ubanoreka http://www.elibrary.ru

Poccuiickas rocynapcrBennas 6udnuoreka http://www.rsl.ru

MarepuajibHO-TeXHHYECKOe o0ecreveHue

KoMImbroTepHble Kiacchl € OCHAIIEHHEM: CTOJBI, CTYJbs, ayJUTOpHas JIOCKa, HCIIOJIb30BAHUE
[IEPEHOCHOTO MYJIbTUMEIUIHOIO KOMIUIEKCa (MIEPEHOCHOM MPOEKTOP, IEPCOHANBHBINA HOYTOYK).
[lepcoHanbHbIE KOMIBIOTEPHI, MOHUTOPHI, MBIIIKH, KJIaBHaTyphl. Pabodyee mMecTo mpenojaBaress:
CTOJI, CTYIL
AymuTopus AJis CaMOCTOSITENTbHON pabOTHI.
bubnmoTeka, YNTATBHBINA 3aJ1.

MeTtoauyeckue peKoOMeHAalHU
MeTozmqecmle PECKOMEHIAIUHU AJIA MTpeEnoaaBarTe’id 1o Opranu3amumn Oﬁy‘leﬂl/lﬂ

[Ipy moAroToBke K 3aHATHUAM CJeAyeT MpeABapUTEIbHO MpopaboTaTh Marepual 3aHATHSA,
IIPEYCMOTPEB €ro Mojiady TOYHO B OTBEJEHHOE IS 3TOTr0 BpeMs 3aHsATusA. ClelyeT NoAroTOBUTh
HeoOXOoIMMbIE MaTepuajbl — TEOPETUUYECKUE CBEACHMs, 3a1auu U Ap. [Ipu mpoBeneHuu 3aHATUSA
ClIelyeT KOHTPOJIMPOBATH I0JIa4y MaTepHaja M pelleHHe 3a/laHuil ¢ y4eToM yuyeOHOro BpeMeHH,
OTBEJIEHHOTO JIJIs 3aHATHS.

IIpu mpoBepke pabOT W OTUETOB CJENyeT YYUTHIBATH HE TOJBKO MPABUWIBHOCTH BBITIOJIHEHUS
3aJJaHUH, HO U ONTHMAJIBHOCTb BBIOPAHHBIX METOJOB PELIEHMs, MPaBUILHOCTh BBIOJHEHHS BCEX
€ro I11aroB.

IIpu opraHmzanuu M NPOBEIEHHUS SK3aMEHOB B IPAKTHUKO-OPUEHTHPOBAHHOW (opMme cienyer
UCIIOJIb30BaTh YTBEPXKACHHBIE Kadeapoir Meronnueckrue peKOMEeHJalHH.



6.2 MeToanuyecKue YKa3aHud AJasd oﬁyqammnxm 10 OCBOCHHIO TUCHHUIIJIMHBI

[lonydyenune yriyOJeHHBIX 3HAHUM MO JUCHUIUIMHE JIOCTMTaeTcsl 3a CYeT AaKTUBHOMN
CaMOCTOSITENTLHOW paboThl oOyuarommxcs. BeigenseMble dYachl I1€IeCO00pa3HO HCIONIB30BATh IS
3HAKOMCTBAa C Y4eOHONl M Hay4yHOM JHUTEepaTypoil Mo mpolieMaM AUCHMILIMHBI, aHalIM3a Hay4HbIX
KOHUEILIHM.

[IpomexyTouHas arrecTanus oOydaroumxcsa B QopMme 3adera MPOBOJUTCS IO pe3ylibTaTaM
BBITIOJTHEHUSI BCEX BHUAOB YYE€OHOW padOThl, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM [0 JaHHOU
OUCHUIUTMHE (MOIYJI0), MPU 3TOM YUUTBHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJIA YCIEBAaEMOCTH B
TedeHne cemectpa. OIeHKa CTENeHH TOCTIKEHUS 00yUYaIOIMMHUCS TNIAHUPYEMBIX PE3yIbTaTOB 00yUICHUS
10 JUCUUILIMHE MPOBOJUTCS NMPENOAaBATENEM, BEAYIIIUM 3aHATUS O JUCHMIUIMHE METOJIOM SKCHEPTHOM
oneHku. [lo uroraM mpoMeKyTOYHOM arTecTaluy MO JUCLUIUIMHE BBICTABISIETCA OLICHKA «OTIMYHOM,
«XOPOUIOY, «YAOBJIETBOPUTEIBHO» UIIU «HE YAOBIETBOPUTEIBHOM.

K nmpomexyTo4HOM aTTecTanuu JOMYCKAIOTCS TOJBKO OOYYarOIIMECs, BBIMOJHUBIINE BCE BHUJIBI
yuyeOHOU paboThl, MpeaycMOTpeHHbIe paboueil mnporpammoil mo aucuumiuHe «lckyccTBeHHBIE
HEUPOHHBIE CETH.

6.3 CpeacrBa ajanTanuM NpPenogaBaHUsA [JUCHUIUIMHBI K NOTPeOHOCTAM O00y4YalouMXCcs
HHBAJIH/IOB U JIUI[ C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

[Ipu HEOOXOMUMOCTH B 0Opa30BaTEIBLHOM IMPOIECCE MPUMEHSIOTCS CICAYIOIMNUE METOIbI U
TEXHOJIOTUH, OOJIETHalONINe BOCHPUATHE WHGOpPMANUK OOYYAIOUIMMHCS WHBAJIHIAMH U JIHUIAMHU C
OTpaHUYCHHBIMH BO3MOXXHOCTSIMHM 370POBBS: - CO3JIJaHUE TEKCTOBOM BEPCHUHU JIFOOOTO HETEKCTOBOTO
KOHTEHTA JJIsi €T0 BO3MOKHOTO MPeo0pa3oBaHusl B aJbTepHATUBHBIE (DOPMBI, YIOOHBIE ISl pa3TUYHbBIX
IIOJIL30BaTEIICH;

* CO3JaHHME KOHTEHTAa, KOTOPBIM MOKHO IPEICTaBUTh B Pa3IMYHbIX BUAAX 0€3 MOTEPU JAAHHBIX WU
CTPYKTYPBI, IPEIYCMOTPETh BO3MOXXHOCTh MAacCIITAOMPOBAaHUS TEKCTA M U300paskeHui 6e3 moTepu
KauecTBa, NPEAYCMOTPETh JOCTYITHOCTh YIPaBIE€HUS KOHTEHTOM C KJIaBHATYpHI;

* CO3JaHME BO3MOXKHOCTEM i1 OOydarouuxcs BOCIPUHUMATh OJHY U Ty K€ MHPOpPMAIUIO W3
pa3HbIX HMCTOYHHKOB, HampUMep, TaK, 4YTOObl JIMLAa C HapyUEHUsIMH ciayxa [odydain
MH(pOPMaIHIO BU3YaJIbHO, C HAPYILIEHUSIMH 3pEHHS Ay JHATIbHO;

* IpPUMEHEHHE MPOrpaMMHBIX CPEJCTB, OOECIEUMBAIOLIMX BO3MOXKHOCTH OCBOEHHUS HAaBBIKOB U
YMEHHUM, (QOpMUPYEMBIX AUCHMIUIMHOW, 3a CUET albTEpHATHUBHBIX CIOCOOOB, B TOM 4HCIIE
BUPTYaJIbHBIX JTAOOPATOPHI U aCCUMIIILIMOHHBIX TEXHOJIOTUH;

* TIpPUMEHEHHE JUCTAHIIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH MJs mepenaud WHGOpMaINY,
OpraHu3ali pPa3JIMYHbIX (OPM HHTEPAKTUBHONW KOHTAKTHOH paboThl oOydaromierocs ¢
IpernojaBaTesieM, B TOM 4ncie BeOMHApOB, KOTOPHIE MOTYT OBITh HCITOJIB30BAHBI JJIsl TPOBEICHUS
BUPTYaJIbHBIX JIEKIIUHA C BO3MOXKHOCTHIO B3aUMOJICHCTBHUS BCEX YYAaCTHUKOB JAWCTAaHIIMOHHOTO
oOyueHus1, MPOBEJICHUSI CEMUHAPOB, BHICTYIIJICHUS C JOKJIAJlaMU U 3alIUThI BBIMOJIHEHHBIX padoT,
MIPOBEJICHUS] TPEHUHT OB, OPTaHU3alMH KOJUIEKTUBHON paboOThI;

¢ NPUMCHCHHUC NUCTAHIIMOHHBIX O6pa30BaTCJ'H:HBIX TEXHOJIOTUI JJIs1 opraHuzalnu (pOpM TCKYLICTO
1 IPpOMCIKYTOYHOI'O KOHTPOJIA,

* yBEJIWYEHHE TMPOJOJDKUTEIBHOCTH CJaud  OOYyYarolMMCs HMHBAIUIOM WM  JUIOM C
OTPaHUYEHHBIMUA BO3MOKHOCTSIMH 310POBbsI (DOPM MPOMEKYTOUHOM aTTECTAIIMH MO OTHOLICHHIO
K YCTAHOBJIEHHOM MNPOJOIKUTEIBHOCTH MX CHA4M: - MPOJOJKUTEIBHOCTH Clayd 3a4éTa WU
JK3aMEHa, MPOBOJAMMOIO B THMChMEHHOW (opme, - He Oomee yemM Ha 90 MUHYT;, -
MPOJOJIKUTENIFHOCTA MOJATOTOBKM OO0ydYaromierocsi K OTBETY Ha 3auéTe WM DK3aMeHe,
MIPOBOAMMOM B yCTHOM opme, - He Oonee ueM Ha 20 MUHYT;
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* MPOJOJKUTENFHOCTU BBICTYIUICHUS, 00yYarollerocs Npu 3aliuTe KypcoBoil paboThl - He Oolee
4yeM Ha 15 MUHYT.

Jli1st obecrieyeHust OArOTOBKHY JIFOJIeH B (popMarte OYHOI ayJUTOPHOU pabOThI C OrpaHUYECHHBIMH
BO3MOJKHOCTSIMU JIBU)KCHHUSI BBIOMPAIOTCSl ayJUTOPUU C JOCTYIHOCTBIO B paMKax TpeOOBaHUil IO
opranuzanuu 6e30apbepHON Cpeabl IBUKCHHUS.

7  ®DoH/ OlIEHOYHBIX CPeICTB
7.1 MeToabl KOHTPOJISI U OIEHUBAHMS Pe3YJIbTATOB 00yYeHHSA

[TokazaTteneM OLIEHMBaHMS KOMIIETCHIIMHA HA PA3IMYHBIX dTanax uX (OPMHPOBAHUS SIBIISETCS
JOCTHKEHHE 00YJaIOIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEeHHsI 110 AUCHHUIUINHE (MOJIYIIIO).

IToka3arean

Kpurepum onieHuBaHus

nepeayu JaHHBIX
B HUX.

B HUX Jlonmyckarorcs
3HAYUTEIIHHBIC
OIINOKH,
MPOSIBIISIETCS
HEJI0OCTaTOYHOCTh
3HAHMM, 110 pALy
IOKa3aTeleH,
obOyJaroruiics
HCITBITHIBAET
3HAUYUTEbHbIE
3aTpyAHEHUS IpU
OTIEPUPOBAHUHT
3HAHUSIMU IIPU UX
MIEPEHOCE Ha HOBBIE
CUTYaITH.

ceTell ¥ IPHUHIINAIIOB
nepesayn JaHHBIX
B HUX.
Homnyckatorcs
HEe3HAYHUTEIbHbIE
OIIMOKH,
HETOYHOCTH,
3aTpyIJHEHHS MTPH
AHATUTUIECKHIX
orneparusx.

2 3 4 | 5
OIIK-8Cnocoben pa3zpabaTbiBaTh aJrOPUTMBI M IPOTPAMMBI, IPUTOTHBIE TSl IPAKTHYECKOTO
MIPUMEHEHUS
3HATH: OO0yyaromuiics OO0yyaromuiics OO0yyaromuics OO0yuaromuiics
OCHOBHBIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
MIPUHLHIBI U IIOJITHOC OTCYTCTBHUE HCIIOJTHOC HYaCTHYHOC IIOJTHOC
METO/bI 3HAaHUU OCHOBHBIX COOTBETCTBUEC COOTBETCTBUEC COOTBETCTBUC
pa3pa60TKI/I XapaKTCEI/ICTI/IK, 3HaAaHUHU OCHOBHBbIX 3HaHUHU OCHOBHBIX 3HaHUHU OCHOBHBIX
obnacreit XapaKTEePUCTHK, XapaKTEePUCTHK, XapaKTEePUCTHK,
a/ITOpUTMOB, KK | 1y iveHeHus obnacTtei obnacreit oOnacrei
CTpounTes MoTyJIeit PUMCHCHUSI PHUMCHEHUSI PUMCHCHUSI
anropuTM, YIOPABICHUS U Moaynei Mozyiei MOZyJeil
MOHUMATh CHCTEM Pa3JIMYHbIX | YIIPABICHUS H YIPaBICHUS U YIpPaBICHUS H
HICITOJTB3YEMBIit THUIIOB, COCTAaBa, CHUCTEM Pa3JM4YHBIX | CUCTEM PA3JIMYHBIX | CHCTEM Pa3INYHBIX
S3BIK CTPYKTYDBI, THIIOB, IPUHIMIIOB | THIIOB, COCTAaBA, THIIOB, COCTaBa,
HpOrpaNMMUpOBaH HPHHIIUTIOB OpraHu3aliu CTPYKTYPBI, CTPYKTYDBHI,
opraHuszanuu BbIYUCINTECIIbHBIX IMPUHIOUIIOB IMPUHIOUIIOB
st BbIYUCINTCIIbHBIX ceTed u MIPUHIIAIIOB OopraHn3anuu opraHusanuu
ceTeil v MPUHIIMIIOB | Mepelayll JaHHBIX | BBIYMCIUTENbHBIX BBIYUCITUTEIbHBIX

ceTel U NPUHLIAIIOB
nepesay JTaHHBIX B
Hux. CBo0OIHO
OTepupyeT
pUOOpPETEHHBIMU
3HAHUSMHU.
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yYMeTh: OOyuaromuiics He OO0yuarommuiics OOyuarommuiics Oobyuaromuiics
HOHUMATh yMeeT JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
HaMUCAHHbIC HI0JIb30BATHCS HETIOJIHOE YaCTHYHOC MOJTHOE
ANTOPHTMBI B UHCTPYMCHTAJIBHBI | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
L CpencTBaMH CIIEAIYHOIIHX CIIEAYHOIIHX CIIEAYHOLIHX
OC, ucmonp30BaTh | YMEHHIA: YMEHHUIA: YMEHHIA:
Gnox-cxemax, B KOMaH]IblI HI0JIb30BAThCS MOJIb30BAThCS TI0JIb30BATHCS
[pOTpaMMHOM yIIpaBICHUSI UHCTPYMEHTAJIBHBIM | HHCTPYMEHTAIBHBIM | HHCTPYMEHTAIbHBIM
KOJE, TCKCTOBBIM | CHCTEMOH, n cpenctBamu OC, | u cpenctBamu OC, | u cpeactBamu OC,
BHUJIOM. HACTpanBaTh UCIIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh
CCTEBBIC CEPBHCHI. | KOMAaH/IbI KOMaH]IblI KOMaHIbI
YTIPaBICHUS YIIpaBJICHHS YIIPaBICHUS
CHCTEMOM, CHCTEMOM, CHCTEMOH,
HaCTpanBaTh HAaCTpauBaTh HACTpanBaTh
CETEBBIC CEPBHCHI. | CETEBBIC CEPBHUCHI. | CETEBBIC CEPBHUCHI.
Homnyckarorcst YMeHUs OCBOCHBI, CBo0OoHO
3HAYUTEIIbHBIC HO JIOMTYCKAIOTCS orepupyeT
ommoKH, He3HaYUTEIbHbIE nprUOOPETEHHBIMU
HPOSIBISIETCS OLIHOKH, YMEHHSMH,
HEIOCTATOYHOCTh HETOYHOCTH, HPUMEHSIET UX B
YMEHHH, 1O Py 3aTpYyAHCHHS TIPH CHUTYaIHAX
MTOKa3aTeleH, AHAIIUTUYECKUX MTOBBIIIEHHON
oOydarommuiics orepanusx, CIIOYKHOCTH.
UCTIBITHIBACT HepeHOCEe YMEHHIA
3HAYUTEIbHBIC Ha HOBBIE,
3aTpyJHEHUS IPU HECTaHIapTHBHIC
OIIEPUPOBAHHUU CHUTYaIHH.
YMEHHSMH TPH UX
HepeHoce Ha HOBBIE
CHUTYaIHH.
BJIAJIETD: OO0yyaroimuiics He OO0yyarouiics B OO0yyaromuics OO0yuaromuiics B
HaBBIKOM BJIaJICCT HABBIKAMU | HETMOJIHOM 00bEME | YaCTHYHO BJIAJEeT | MOJHOM O0BbeMe
HAIMCAHUS Kojia, | TOJIEPXKKH BJIJICCT HABBIKAMU | HaBBIKAMHU BJIaJIeeT HABBIKAMHU
MeTOIaMH, paGOTOCHOCO6HOC"£ MOJIEPIKKH HOICPIKKH HOICPIKKA
HeoGxomumenvy | 1 BPIIHCTATEIBHOM pa60Tocnoco6HOCTv pa60Tocr10006H00Tv pa60Tocnoco6Hovcm
MAIIHHBI B Y BEIYHMCIIUTENBHOW | Y BEIYMCIUTEIBHOW | BBIYMCIUTEIEHON
A paspaboTi nporecce ee MaIIHHBI B MaIHHbI B MaIIHHBI B
QJIrOPUTMOB 1 IKCILTyaTal|y, nporecce ee nporecce ee nporecce ee
Iporpamu, HaBBIKAMHU IKCIUTyaTallny, IKCIUTyaTallny, IKCILTyaTalHy,
NPUTOHBIX Ul | HACTPOUKHU HaBBIKAMHU HaBBIKAMHU HaBBIKAMH
TIPAKTHYECKOTO KOMIIBIOTEPA [T HACTPOUKH HACTPOUKH HACTPOMKHU
MIPUMEHEHTSL. paboThI B CETH U KOMITBIOTEpA ISt KOMITBIOTEpA ISt KOMIThIOTEpA ISt

IMPOBCPKHU Ka4Y€CTBa
CBs3U MEXKIOY
KOMIIBIOTEPAMMU.

paboTHI B ceTH U
MPOBEPKHU KauecTBa
CBS3H MCXKIOY
KOMITBIOTEPaMHU.
Homyckarorcst
3HAYHUTCIIbHbBIC
OIINOKH,
MPOSIBISAETCS
HEJ0CTAaTOYHOCTh
BJIQJICHUS
HABBIKAMHU TI0 PATY
MOKa3aTeleH.
OOyuatomuics
WCTIBITHIBACT

paboTHI B CETH U
MIPOBEPKHU KauecTBa
CBSI3M MEXKY
KOMITBIOTEPaMHU.
HaBbiku ocBOEHHI,
HO JIOMYCKAIOTCS
HE3HAYHUTEIbHbBIE
OIIINOKH,
HETOYHOCTH,
3aTPYIHEHHS [TPH
aHATUTUYECKHIX
orepanusx,
MEepEeHoce YMEHUM
Ha HOBEIC,

paboTHI B CETH U
MIPOBEPKHU KavyecTBa
CBSI3M MEXKTY
KOMIIBIOTEpaMHU.
CB000IHO
MIPUMEHSET
MOJTyYEHHBIE
HaBBLIKH B
CUTYaIUSIX
MMOBBIIIIEHHOMN
CIIO3KHOCTH.
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3HAYUTEIIbHbBIC HECTaHapTHbIC
3aTpyJHEHUS IPU CHUTYaIHH.
NPUMEHECHUH
HaBBIKOB B HOBBIX
CHUTYaIHsX.
ITK-3 Cnoco0eH pa3padaTbiBaTh Tpe0OOBAHHMSA M IPOEKTHPOBATH NPOrPaMMHOe o0ecrieyeHne
3uath ocHOBHBIE | OOydatomuiics OO0yyaromuiics OO0yuaromuiics OO6yuaromuiics
TPUHLIUIIBI JICMOHCTPHPYET JICMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHUPYET
HaNUCaHUs HOJIHOE OTCYTCTBHE | HEMOJIHOE YaCTUYHOE MOJTHOE
HPOrPaMMHOTO 3HAHWH TPUHIUIIOB | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
KOJa, aJITOPUTMA. | HAIUCAHUS 3HAHWI MPUHLUIIOB | 3HAHWII OCHOBHBIX | 3HAHMI OCHOBHBIX
HPOrPaMMHOTO HarUCaHUs NPUHIIUIIOB HPUHIUIIOB
KOJIa, COCTABJICHHSI | IMIPOTPAMMHOTO HaIMCaHUA HaIMCaHUs
QJITOPUMTOB, KOJIa, COCTABJICHHS | POTPaMMHOTO MIPOTPaMMHOTO
NPOCKTHPOBAHHUS AJITOPUMTOB, KOJ/Ia, COCTaBJICHUS | KOJIa, COCTABJICHHSI
HPOrPaMMHOTO HPOCKTHPOBAHHS ITOPUMTOB, aJITOPUMTOB,
obecrieueHns HPOrPaMMHOTO POEKTHPOBAHHUS MIPOEKTUPOBAHHS
obecrieyeHust IPOrPaMMHOTO HPOrPaMMHOTO
Jomyckarorcs obecrieueHus oOecrieueHusl.
3HAUYUTEIbHbIE Homnyckatorcst CBo0OoHO
ommoKH, HE3HAYUTEIIbHBIC omnepupyer
MpOsBIsIeTCA OIMOKH, npUOOPETEHHBIMU
HEJIOCTaTOYHOCTh HETOYHOCTH, 3HAHUSAMH.
3HAHHH, N0 PALY 3aTpYAHEHHS TIPH
IMoKa3aTelei, aHAJINTUYCCKUX
oOyJatomuiics oTeparusx.
UCIIBITHIBACT
3HAYUTCIIbHbIC
3aTPYAHEHHUS IIPU
OIIEPUPOBAHUN
SHAaHUAMHU IIPU UX
NepeHoce Ha HOBbIE
CHTYaIHH.
YMets OO0yyvaromuiics He OO0yyvarommuiics OO0yyarommuiics OO0yuaromuiics
OIIEpUPOBATH yMeeT JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
KOMaHIaM1 MOJIH30BATHCSI HETIOJIHOE YaCTUYHOE MIOJTHOE
SI3bIKA MHCTPYMEHTAJIBHBI | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
NpOrpaMMHUPOBaH | MH CpEICTBAMHU CIIE/TyIOIIHX CIIETYFOLITHX CIIETYIOINX
U ¥ IMCaTh KOJI, | pa3paboTku YMEHUI: YMEHUI: YMEHUI:
pa3pabatbIBaTh HPOrPaMMHOTO HI0JTB30BATHCS HIOJTB30BATHCS THI0JIB30BATHCS
AIITOPUTM, oOecrieueHus, He MHCTPYMEHTAJIBHBIM | HHCTPYMEHTAIBHBIM | HHCTPYMEHTAJIBHBIM
HeO6XOZII/IMI)I JUTSL IMOKa3bIBA€T YMCHUA | U CPE€ACTBAMU n Cpe€IaCTBaMMU n Cpe€IaCTBaMU
pereHus MIPOEKTUPOBAHMS pa3paboTKu pa3paboTKu pa3paboTKu
HIOCTaBJICHHOM ITOPUTMOB U POrPaMMHOTO HPOrPaMMHOTO HPOrPaMMHOTO
3aa4u. MIPOTHAMMHOTO obOecrieueHus, He obOecrieueHus, He obecrieueHus, He

obecreueHus 1Jis
00pabOTKHU TaHHBIX
U peanu3aiyu
CHUCTEM
yIpaBicHHUS.

MTOKA3BIBAET YMEHHSI
MPOCKTHPOBAHUS
ANTOPUTMOB U
MIPOTHAMMHOTO
obecrieueHus s
00pabOTKHU TaHHBIX
W peann3alyn
cucTeM
yIpaBIICHHUS.
Jomyckarorcs
3HAYUTENLHBIC

MTOKA3BIBAET YMEHHSI
MPOCKTUPOBAHHUS
AITOPUTMOB U
MIPOTHAMMHOTO
obecrieueHus IS
00pabOTKU TaHHBIX
W peann3aln
CHCTEM
yIIpaBJICHHS.
VYMeHns 0CBOCHBI,
HO JIOMYCKAITCS

IMOKAa3bIBACT YMCHUA
MPOCKTHPOBAHHSI
ITOPUTMOB U
IIPOrHaMMHOI0
oOecrieueHus s
00pabOTKH TaHHBIX
U pean3aiun
CUCTEM
ynpasneHus.CBooon
HO OIlepUpyeT
MIPHUOOPETCHHBIMHA
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omnoKH, HE3HAYUTEIIbHbIE YMEHUSIMH,

IPOSIBIISICTCS OmnOKH, IIPUMEHSIET UX B

HEIOCTATOYHOCTh HETOYHOCTH, CUTYyaLusX

YMEHHUH, 10 psay 3aTpyIHEHUS TIPU MOBBIIICHHON

NoKasareneH, AHATUTHYECKUX CJIO’KHOCTH.

oOyJatomuiics oTIeparmsx,

WCTIBITHIBAET nepeHoce yMeHuit

3HAYUTENLHBIE Ha HOBBIE,

3aTpyAHEHUS IpU HECTaH/AapTHBIE

OTIepUPOBAHUH CUTYyalUH.

YMEHUSIMH MIPU UX

NepeHOCe Ha HOBbIE

CUTYalUH.
Bnanets OoOyuatomuiicst He | OOy4aroUmiics B Obyuarommuiics OOyuaromuiics B
HaBBIKAMH BJIaJiceT HABBIKAMH | HEMOJHOM 00bEME | YaCTHUYHO BiajJeeT | MOJHOM 00beMe
peLeHus peLeHus BJIaJi€eT HABBIKAMHM | HaBBIKAMH PELICHUS | BJIQAEET HABBIKAMU
MOCTaBJICHHBIX MOCTaBJICHHBIX peleHus MOCTaBJICHHBIX peuIeHus
3ajay, 3HAHUSAMH | 337124 Ha MOCTaBJICHHBIX 3aja4 Ha MOCTaBJICHHBIX
00 BEIOpaHHOM SI3BIKE | 33/1a4 HA BEIOpAaHHOM SI3bIKE | 337a4 Ha
UCIIOJIB3YEMOM IPOrpaMMHUPOBAHUS | BHIOPAHHOM SI3bIKE | IPOTPAMMUPOBAHUS | BEIOPAHHOM SI3BIKE
SI3BIKE , MOJITOTOBKHU U MPOTPaMMHUPOBAHUS | , TOJTOTOBKHU H IpOTrPaMMHUPOBAHUS
IPOrpaMMHUPOBAH | YTCHHUS , IOTOTOBKHU H YTECHUS , IOATOTOBKYU U
Ul MPOrpaMMHOMN YTEHUS MPOrpaMMHOI YTEHUS

JOKYMCHTAIIHH. MpOrpaMMHON JIOKYMEHTAIHH. IpOrpaMMHOR

JIOKYMEHTAIHH. HaBbiku 0CBOCHBI, JOKYMCHTAIIHH.

Homnyckarorcst HO JIOITyCKAKTCA CBo0OoHO

3HAYUTENLHBIE HE3HAUUTEIIbHEIE NpUMEHSET

omuoKH, OIINOKH, MOJTyYeHHBIE

MPOSIBIISIETCS HETOYHOCTH, HaBBIKU B

HEIOCTaTOYHOCTh 3aTpyIHEHHS IPU CUTYyaLusix

BJIaJICHUS AHATUTHYECKUX MIOBBIIIICHHOM

HaBBIKAMHU 110 PSIly | omepanusix, CJIO’KHOCTH.

MoKa3aTelen. MIEPEHOCE YMEHUI

OO0yyaromuics Ha HOBEIE,

WCTIBITHIBAET HeCcTaH/IapTHBIE

3HAYUTENbHBIC CUTYyalHH.

3aTpyAHEHHS IpU

MpPUMEHEHUT

HaBBIKOB B HOBBIX

CUTYyalusiX.

IIK-5. Cnioco0en

pa3padaTeIBaTh U IPUMEHSATH CHCTEMb] HAa 0a3e TeXHOJIOTHi HCKYCCTBEHHOI0
HHTEJJIEKTA U 0eCIIMJI0THOI POOOTOTEXHUKH

3HaThb
OCHOBHEIC
MPUHIUITBI
MIPUMEHEHUS
HCKYCCTBEHHBIX
HEHPOHHBIX
ceTel B
CHCTEMaX
aBTOMAaTHU3aIlHH.

OO0yJaromuics
JIEMOHCTPHUPYET
MOJIHOE OTCYTCTBUE
3HAHUW TIPUHIUIIOB
00pabOTKM TaHHBIX
C IPUMEHEHUEM
HCKYCCTBEHHBIX
HEUPOHHBIX CETEN B
crucTeMax
aBTOMATH3AIUN

OOyuatomuics
JIEMOHCTPHUPYET
HEIOJHOE
COOTBETCTBHE
3HAHWM IPUHIUIIOB
00pabOTKHU TaHHBIX
C IPUMEHEHUEM
HMCKYCCTBEHHBIX
HEUPOHHBIX CETEN B
cucreMax
aBTOMATHU3ALIMH.
Jomyckarorcs
3HAUUTEIbHBIC
OIITHOKH,

OOyuatomuiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE
3HAHUUA OCHOBHBIX
MPHUHIIUTIOB
00pabOTKU TaHHBIX
C IpUMEHEHUEM
HCKYCCTBEHHBIX
HEUPOHHBIX CETEH B
cucreMax
aBTOMAaTH3ALINH.
Homyckatorcst
HE3HAUUTEIbHBIC

OO0yuaromuiics
JIEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHE
3HAHUM OCHOBHBIX
MIPHUHITUTIOB
00pabOTKH TaHHBIX
C IPUMEHEHHEM
HUCKYCCTBEHHBIX
HEUPOHHBIX CETEU B
CUCTEMax
aBTOMAaTH3AINH.
CBobonHO
onepupyer
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IPOSIBIISIETCS OLINOKH, npruoOPETEHHBIMU
HEI0CTaTOYHOCTh HETOYHOCTH, 3HAHUSIMH.
3HAHWH, 10 pSAY 3aTpyIHEHUS TIPU
nokasareJien, AHATUTHYECKUX
oOyJatomuiics oTeparusx.
UCTIBITHIBAET
3HAUYUTENLHBIE
3aTpyAHEHUS IpU
OIIEepPUPOBAHUU
3HAHHUSAMH TP UX
NepeHoce Ha HOBbIE
CUTYalUH.
Ymerp OOyuaromuiicst He Obyuaromuiics OObyuaromuiics OO6yuaromuiics
paspabaTeiBaTh | YMECT JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
AITOPHTMbI pa3pabaTeIBaTh HETIOJIHOE YaCTUYHOE MIOJTHOE
06paboTKH AITOPUTMBI COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
—— MOJTY4YEHUS U CIIEAYIOMIHX CIIEAYIOMHX CIIEAYIOMHX
00pabOTKN NaHHBIX | YMECHUH: YMEHHUI: YMEHMIH:
(bopmuposanus 1 GOpMUPOBAHUSL pa3pabaTbiBaTh paspabaTsiBaTh pa3pabaTsIBaTh
YUPABIAIOMMX | oo pisronmx ANTOPUTMBI ANTOPUTMBI AITOPUTMBI
KOMaHJ € KOMaH]I ¢ TOTYYEHUS U MOJTYYEHUS 1 MOJTY4eHUS U
HCIOJIB30BAHUEC | yicmosp30BaHHEM 00paboTKH TaHHBIX | 0OpabOTKH JaHHBIX | 0OPaOOTKH JaHHBIX
M HCKYCCTBEHHBIX 1 GOpMUPOBAHUS 1 GOpMUPOBAHUS u hopMUpOBaHUS
HCKYCCTBEHHBIX | HEWPOHHBIX CETEH. | yNpaBIsIOMINX YIPaBISIOMINX YIPaBISIONIAX
HEUPOHHBIX KOMaH]I ¢ KOMaH[ ¢ KOMaH]I C
cereii. UCTIOJIb30BaHUEM HCTIOJIb30BaHUEM HCIOJIb30BaHUEM
HCKYCCTBEHHBIX HCKYCCTBEHHBIX HCKYCCTBEHHBIX
HEHUPOHHBIX CETEU. HEUPOHHBIX CETEH.. | HEHPOHHBIX CETEH.
Homnyckatorcs VMeHus oCBOCHEI, CB000OIHO
3HAYUTENLHBIE HO JIOITYCKAIOTCSI orepupyeT
omuoKH, HE3HAYUTEIIbHEIE nprUOOPETEHHBIMU
MPOSIBIISIETCS OLNOKH, YMEHUSIMH,
HEIOCTaTOYHOCTh HETOYHOCTH, NPUMEHSET UX B
YMEHU, 10 psy 3aTpyIHEHHS TIPU CUTYyaIHUsX
nokasareJien, AHATUTHYECKUX MIOBBIIIICHHOM
oOyyaromuiics ornepauusix, CJIO’KHOCTH.
WCTIBITHIBAET nepeHoce yMeHui
3HAYUTENLHBIE Ha HOBBIE,
3aTpyAHEHHS IpU HECTaH/AapTHBIE
OINEepPUPOBAHUH CUTYyalHH.
YMEHUSIMH TIPU UX
NepeHoce Ha HOBbIE
CUTYalluH.
Brnaners OO0yuaromuiics He OOyuaromuiics B OOyuatomuiics OO0yuaromuiics B
HABBIKAMHA BJIaJieeT HABBIKAMH | HETMIOJHOM 00beMe | YaCTHYHO BIAJICeT MIOJTHOM 00BbeMe
paspaGoTKu pa3paboTKu BJIaJ€eT HABBIKAMH | HAaBBIKAMH BJIaJieeT HABBIKAMHU
MHTEIIeKTyanp | MHTCIUICKTYalbHEIX pa3paboTKu pa3paboTKu pa3paboTku
HEIX NPUIOXKEHUH ¢ HTEIUICKTYNBHBIX | HHTEIUICKTYANbHBIX | MHTEICKTYIbHBIX
N MHTETPUPOBAHHBIMU | IPHUIIOKEHUH C MIPUIOKEHUH C NPUIOKEHUH ¢
MPUIOKEHUH C
MCKYCCTBEHHBIMHU WHTETPUPOBAHHBIMU | UHTEIPUPOBAHHBIMHU | HHTETPUPOBAHHBIMU
MHTCTPUPOBAHH | yoiinonnpMu WUCKYCCTBEHHBIMHU HCKYCCTBCHHBIMHU HCKYCCTBEHHBIMU
bIMH CETSMU. HEHUPOHHBIMU HEWPOHHBIMU HEHPOHHBIMU
HCKYCCTBCHHBIM CETSMH. cersimu. HaBbiku cersimu. CBOOOTHO
Y HEMPOHHBIMH Jomyckarorcs OCBOEHBI, HO TIPAMEHSIET
CETSIMU. 3HAYUTEIJIbHbIE JIOITyCKaI0TCs HOJIy4EHHbIE
omnoOKH, HE3HAYUTEIIbHBIE HABBIKH B
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TPOSIBIISIETCS OLIHOKH, CHUTYaIHSX
HEIOCTATOYHOCTh HETOYHOCTH, MOBBIIICHHOM
BJIQ/ICHUS 3aTPyIHEHHS TIPU CIIOYKHOCTH.
HABBIKAMH T10 PSIy | QHATUTHYCCKUX
ToKa3aTelei. onepanusx,
OO0yyvaromuiics MepeHoce yMeHU!
UCIIBITHIBACT Ha HOBBIC,
3HAYUTEIIbHBIC HECTaHIapPTHbIC
3aTpyIHEHHS IPH CHUTYaIHH.
OPHUMCHCHUH
HABBIKOB B HOBBIX
CHTYaIHSIX.
7.2 Ilkaja v KpUTEPHUH OLIEHUBAHHS Pe3YJIbTATOB 00y4eHus!
Kpumepuu ouenku omeema na Ik3amene
HIkana oueHuBaHus Onucanue
Buinonnenst  6ce 6uovl  yueOnoii pabomul, npedycmMompeHHbie

Omauuno

pabouen npoepammoit. Cmyodenm OemMoncmpupyem coOmeemcmaeue
3HAHULL, YMeHUl, HABbIKO8 NPUBCOEHHbIM 6 MAbIUYax nokazameretl,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEHUAMU, HABbIKAMU,
npUMeHsiem Ux 8 CUmyayusix noGvlieHHoU crodchocmu. Ilpu smom
Mocym Oblmb OONYUjeHbl He3HAYUmenbHble OUUOKU, HemOYHOCHU,
3ampyOHeHust NPU AHATUMUYECKUX ONepayusix, NepeHoce 3HAHULL U
VMeHUll Ha HOBble, HeCMAHOAPMHbBLE CUMYAYUU.

Xopouio

Buinonnenst  6ce 6uovl  yuebnoii pabomuvl, npedycMompeHHbie
yueonviM — naanom.  CmyoeHm — 0eMoHCmpupyem  HenoHoe,
npasuibHoe  COOmMeemcmeue  3HAHUl,  YMEHUull,  HABLIKOS
NpuBeOdeHHbIM 8 MadIUYax nokazameinetl, 160 eciu npu 3Mom ovLiu
oonyujervl 2-3 HecyujecmeerHble OUUOKU.

Yooenemeopumenvrno

Buvinonnenst  6ce 6uovl  yuebnoii pabomul, npedycmMompeHHbie
yuebnvim naanom. Cmyoenm OeMOHCmMpupyem COOMEEmcmeue
3HAHULL, 8 KOMOPOM 0C8eujeHa OCHOBHAS, HAUboIee 8aX’CHASL YaACb
mamepuana, Ho npu 3Mom OONYWeHA OOHA 3HAYUMENTbHAS OuUOKA
UIU HeMO4YHOCHb.

Heyooenemsopumenvro

He e6vinonnen ooun unu 6onee 6u008 yyebHOU pabomul,
npeodycMompeHuviX yueOHviM nianom. Cmyoenm OeMOHCmpupyem
HeNnoJHoe COOMBemcmaue 3HauUll, YMeHUU, HA8bIKO8 NPUBEOEHHbIM 6
mabauyax nokasameneu, OONYCKAIOMCS 3HAYUMENbHble OUUOKU,
nposAGIAeMcs. OMCYMCMeUue 3HAHUL, YMEHUlU, HABbIKOG NO pAOY
nokasameinet, cmyOeHm UCNbIMbleaen 3HAYUmMenIbHble 3ampyOHeHUs.
npu ONepUpoOBanuUl 3HAHUAMU U YMEHUAMU HNPU UX NepeHoce Ha
HOBble cumyayuu.

Kpumepuu ouenxu padomsl 00yuarouezoca Ha 1a60pamopHvix 3aHAMUAX

HIxaJjia oneHUBaAHUA

Onucanue

Omauuno

Buvinonnenor  6ce npakmuuecKue 3adaHuﬂ, npedyCMompeHHble
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npakmu4eCKuMu 3aHAmusiAMU, o6yua;ou;uﬁ0ﬂ yemko u 06e3 ouuboK
omeemusl Ha 6ce€ KOHmMpPOJIbHble 60NpPOCbl, AKMUBHO pa60maﬂ Ha
npakmu4eCKux 3aniamusix.

Xopowo

Buinonnenvr  6ce  npakmuueckue 3a0anus, npeodycMOMmMpeHHbvle
NPAKMUYECKUMU 3AHAMUAMY, 00YYAIOWULICS C KOPPEKMUPYIOUWUMU
3ameuaHusAMU npenooasamens OMEemMul HA 6Ce KOHMPOIbHbLE
80NPOCHI, OOCMAMOYHO AKMUBHO paOOMAl HA NPAKMUYECKUX
3AHAMUSIX.

Yooeremsopumenvro

Buinonnenst  6ce  npakmuueckue 3a0anus, NpedyCMOMPEHHbIE
NPAKMUYeCKUMY  3AHAMUAMU C  3AMEYAHUAMU NPenooasames;
obyuarowulicas omeemusl HaA 6ce KOHMPOJIbHblE BONPOCHI C
3aMeUanUAMU.

Heyooenemsopumenvo

06)/1{61}01{414126‘}1 He 8blNOJIHUJI uniu BblNOJIHUJI HenpasuilbHO
npakmuiecxKkue 3a()aHuﬂ, npeOyCMompeHHble npakmu4ecKkumu
SaAHAMUAMU, cmydeHm omeemusl Ha KOHMPOJIbHblE 60NpPOCbL C
OUIUOKAMU UIU He OMEEMUT HA KOHMPOJIbHblE 60NPOCHL.

Kpumepuu OUECHKU mecmupoeanun

TGCTI/IPOBaHI/IG OLCHUBACTCA B COOTBCTCTBHMMU C INPOUHCHTOM IIPAaBUJIBHLBIX OTBCTOB, JaHHBIX

CTYACHTOM Ha BOIIPOCBHI TECTA.

BBICTaBJISIEMOU OAJUILHOM OLIEHKE:

IIIxana oneHUBaHUA

Onucanue

Omauuno Csviute 85% npasunvhvix omeemos (8Ki4UmenbHo);
Xopouto Om 70 % 0o 84,9 % npasunvrvix omeemos,
Yoosnemeopumenvno | Om 55 % 0o 69,9 % npasunrvusix omeemos;

Heyooenemsopumenvo

Menee 54,9 % npasunvhvix omeemos.

7.3 OueHoYHBIE CPEACTBA

7.3.1 Texkyumii KOHTPOJb Ha J1a00PATOPHBIX 3AHATHAX

Ilpumep 3a0anuit mexkyuieco KOHmpona:

K naboparopnoii padore Nel

1. UTo HYXHO clieniaTh i CO3AaHus HEHPOHHOM ceTn?

2. Yto o3Hauaet Tun Heliponnoit cetn Feed-forward backprop?
3. Yto He0OX0aMMO caeaTh I ITOBBIIMIEHNS TOYHOCTHA CETH?
4. Kak BbI3BaTh Tpadudeckuii uHTepdeiic monp3onarens?

K maboparopnoii pabote Ne2

1. B uem otninune M-daiina or M-pyHkimu?
2. Yxaxurte 3Hauenue ¢pyukuuu: Neff, Logsig, Train, Sim.
3. Kakum crioco60oM MOKHO YMEHBIIUTH BpeMsi 00yueHus?

K maboparopnoii pabote Ne3

1. JI7st yero He0OXOAMMO MPOBOAUTH OOYUEHUE CETH C ITyMOM?

2. Kakas nBeToBasi majauTpa UCIoIb3yeTcs?

3. Kak B UTOroBOM MaccuBe (P OMpPEaeNIUTh, YTO CETh MPABUIBHO pacro3Hana OykBy?
K maboparopnoii pabote Ned

1. Kakue cymecTByOT CriocoObl 3aJaHMsI MATeMaTHIECKOU MOIeH PyHKIMH?

CTaHI[apTHaH [MKajla COOTBCTCTBUA PE3YJIIbTATOB TCCTUPOBAHUSA
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N

. B ueM cocTouT riaBHasi 0coOOEHHOCTh paiuaibHO 0A3UCHBIX CETEH?
3. Uro o3nauarot komanael: Radbas(a), Hold on, Newrb, Goad, Spread?
K naboparopnoii padote Ne5
1. Yto mpeacraBisieT co00it HEHPOKOHTpOILIEp?
2. I'ne npuMeHsII0TCS HEUPOKOHTPOJLIEPHI?
3. Ha ocHOBaHUHM KaKuX MOKa3aTeJIeH CTPOUTCA PE3yabTatT?
K naboparopnoii pabore Ne6
. Kak BeIrsiiuT Mmatemaruyeckoe 0003HauYe€HUE HEYETKOTO MHOKeCTBA?
. Uro o3HauatoT GpyHkiuu trimf, trapmf, gaussmf?
3. Kakue mapameTpsl uMeeT rayccoBckas G yHKIHs?
K naboparopnoii pabore Ne7
. Kak otkpsiBaercs penakrop FIS?
. Yro takoe penakrop FIS?

N —

N —

3. Kakue rpaduueckue cpenctBa HCIONB3YIOTCS s pa3pabOTKM M JajbHEHIIero mIpUMEHEHUs

HEYETKOTrO BHIBOIA?

7.3.2 TlpomexyTouyHasi aTTecTanus (3K3aMeH)

Ilpumep rx3amenauyuonno2o dunema

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EJIEPALIUA

OEAEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIHEI'O

OFPA30OBAHUA
«MOCKOBCKHMI HOJIHTEXH@IIECKHFI YHUBEPCHUTET»
(MOCKOBCKHUH MMOJINTEX)

dakynbrer HHPOpMaUHOHHBIX TexHONoruHl, Kadenpa CMAPT-rexHONMOrNMM
Jucnunnuna: MckyccTBeHHbIE HEHPOHHBIE CETU
OO6pazoBarenbHas nporpamma: MHTeeKTyanbHble OECIIMIIOTHBIE CUCTEMBI

BWJIET Ne 1

1. Tlepcentpon Pozenbnarra. Teopema 06 00ydeHHH mepcenTpoHa.

2. Ilpobmembr o00yueHus: ommOKa anmpoKCHMAalUM, TepeoOydeHne; OIMoKa,
CJIO’KHOCTBIO MOJIEIIH.

CBsiA3aHHas1 CO
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

. Kadbenpoii /

Mpumep 3adaHuli pybexcHo20 KOHMPOAA (3K3ameHa)

. TeopeTnueckuii Bompoc
. buosornueckue acekTsl HEPBHOU AEATEIbHOCTH. bruoornueckuii HEMpOoH.
. buonoruueckue acnekTbl HEPBHOM AesTenpHOCTH. HellpoHnHbie ceTu.

buonornueckne acnekTsl HEPBHOW JAESITENBHOCTU. buosiormueckass M3MEHYHMBOCTH M OOy4YCHHE
HEUPOHHBIX CETEH

. @opmanibHbIN HelpoH Makkanoka-IInrrea.

. Ilepcentpon Po3enbnarra. Teopema 06 00yueHuu nepcenTpoHa.

. [lepcenTpoHHas mpeCTaBISIEMOCTb.

. [Ipo6nema dpynkuun UCKIIIOYAKOIIEE WJIN.

. JIuneiinas pazgenumocts. [Ipeogonenue npoOiaeMbl JIMHEHHON pa3aeIuMOCTH.
. Obyuenue ¢ yunrenem: kiaccudukanus oopasos.

. OGyueHue ¢ yuuTenem: arnmnpoKCUMalysi MHOTOMEPHBIX (pyHKUINH

Teopema Konmoroposa.

Teopema CtoyHa.

Anroput™ 00paTHOro pacpoOCTpaHEHUs OLIMOKH.
[IpoGnembr oOyueHus: omuOKa anmpokCcUMaluy; nepeoOydeHue; omuoKa, CBsi3aHHAs Co
CJI0KHOCTBIO MOJIENIH.

Onrumuzanus pazmepa CeTH.
AnanTuBHAas ONTHMHU3ALMM apXUTEKTYpbl ceTH. Bammpmanus oOydenus. PanHss ocTaHOBKa
oOy4eHwus.

IIpopexuBanue CBA3EH.

Ceru BcTpeuHoro pacnpoctpanenusi. CTpyKTypa CeTH.

OO6yuenue 6e3 yuurens: Ctpykrypa cinos Koxonenna. Ctpykrypa ciost I'poccOepra.

Obyuenue cnost Koxonena. IlpensapurensHas 00paboTka BXOAHBIX BEKTOpPOB. BbIOOp HayanbHbBIX
3Ha4eHUI BECOBBIX BEKTOPOB. CTaTUCTHUECKUE CBOIICTBA O0YUEHHOI CeTH.

OO6yuenue cnost 'poccOepra. CeTb BCTPEUHOTO paCPOCTPAHEHUSI TIOTHOCTHIO.

Ceru BcTpeuHoOro pacnpoctpanenus. Cxarue JaHHbBIX.

Cetn ¢ 0OpaTHBIMU CBSI3SIMH.

Hetipoqunamuka B mojenu Xonduiaa.

[TpaBuiio o6yuyenus: Xe00a.

AcconuaTUBHOCTD NAMSTH U 33/1a4a pacrio3HaBaHus 00pa3oB.

Cerp XemMMuHra.

JIByHarnpaBieHHas acCOLIMATUBHASI TAMSATb.

[Tpumenenus cetu Xondunga K 3a1ayaM KOMOUHATOPHON ONTUMHU3AIUH.

Metoa nmMmuTanuu otxkura. Mamuna boisiMmana.

OnruMu3anus ¢ moMoIbio cetn KoxoHeHa.

Pacrymue HeMpOHHBIE CETH.

[TpenobpaboTka qaHHbIX. OOIIME BOIPOCH.

[TpenobpaboTka naHHBIX. MakcUMU3aLus SHTPOIMH KaK LEIb IPeJoOpaboTKy.

[Tpeno6paboTka nanHbIX. KoaupoBaHue HEUNCIOBBIX IEPEMEHHBIX.

[TpenobpaboTka naHHbIX. OTINYKME MEKAY BXOJAHBIMU U BHIXOJHBIMHU IEPEMEHHBIMU.

[TpenobpaboTka nanHbIX. MHANBHUAYaIbHAS HOPMUPOBKA JAHHBIX.
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39

40.
41.
42.
43.
44.
45.

[TpuknagHo#t Bompoc:
[Tepuentpon. OOyueHue ¢ yunreneM: Kiaccupukaus oopa3os.

1.

AW N

0 3 O\ D

MOICIIN.

[TpenobpaboTka JTaHHBIX.
. [IpenobOpaboTka TaHHBIX.
[TpenobpaboTKa 1aHHBIX.
[Ipeno6paboTka TaHHBIX.
[TpenobpaboTKa naHHBIX.
[Ipeno6paboTka TaHHBIX.
[TpenobpaboTKa 1aHHBIX.
[Tpeno6paboTka TaHHBIX.

CoBMecTHasi HOPMHPOBKA: BEIOETTUBAHUE BXOJIOB.

[TonmxeHue pasMepHOCTH BXOJ0B METOJOM I'JIaBHBIX KOMIIOHEHT.
BoccranoBnenue mpomyiieHHbIX KOMIIOHEHT JaHHBIX.
[ToHnxkeHne pa3MEepHOCTH BXOJIOB C MOMOIIBIO HEUPOCETE.
KBaHnTOBaHue BXOJI0B.

JIuneiiHas 3HAUMMOCTB BXO/IOB.

Henuneitnas 3HaunMocTh BX0A0B. Box-counting aaropuTmsl.
®opMHUpPOBaHNE ONTUMAIBHOIO MPOCTPAHCTBA IPU3HAKOB.

. IllepuenTpon. O0y4eHue ¢ yUuTeIeM: ampoKCHMAIsi MHOTOMEPHBIX (pYHKINN
. Anroput™ 00paTHOTO PACIPOCTPAHEHHUS OLITHOKH.
. [IpoGnembl 00yueHus: omrOKa anmpoKCUMAIHK; TIepeo0ydeHune; OInoOKa, CBsI3aHHAS CO CII0KHOCTBIO

. OnTuMu3anus pasMepa CeTH.

. AjanTUBHAsI ONTUMHU3AIUH aPXUTEKTYPhI ceTH. Bamunamust o0ydenus. PanHsas ocTaHOBKa 00y4YeHHUS.
. [TpopexuBaHue CBsI3€EH.
. Cetu BcTpeuHoro pacupoctpaneHus. CTpyKTypa CeTH.
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