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Pabouas nmporpaMmMa JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- ®enepanbHbIA TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT BBICIIETO 00-
pa3zoBaHus - OakanaBpuat 1o HarmpaiieHuto noarotTorku 09.03.01 — MadopmaTtuka u
BBIYMCIIUTENbHAA TEXHUKA, YTBEPKICHHBIN MMPUKa30M MUHUCTEPCTBA HAYKU U BBIC-



mero oopazoBanusi Poccuiickoit ®eneparuu Ne 929 ot 19 centsiopsa 2017 r. 3aperu-
ctpupoBanHblii B Muntocte 10 oxta6ps 2017 roaa, per. Homep 48489 (nanee — ®PI'OC
BO);

- y4eOHBIM TIaHOM (OYHOM, 3a09HON (HOpM 00YUEHUST) MO HATIPABJICHHUIO TO/I-
rotoBku 09.03.01 «MudopmaTrka 1 BEIYUCTUTENbHAS TEXHUKAY.

Pabouas nporpamm AMCLMILIMHBI BKJIIOYAET B CE0sI OEHOYHbBIE MAaTEPHUAIIBI IS
IPOBEICHUS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTECTALUU 10
muciuiuinie (1.6 MOoHJ OLEHOYHBIX CPEACTB ISl MPOBEACHUS TEKYIIEro KOHTPOJIA
yCIEBAEMOCTH, MPOMEKYTOYHON aTTECTALMU IO UTOTaM OCBOCHHUSI IUCUUTLIIUHBI).

Artop llukuna Hatanus EBrenbeBHa, KAHAUIAT NEIArOTMYECKUX HAYK, JIOIIEHT
kadeapbl HHGOPMAIIMOHHBIX TEXHOJIOTHA U CUCTEM YIIPABICHUS

(vkazamo PUO, yuenyio cmenens, yuenoe 36anue unu 00I4CHOCHb)

[Iporpamma onobpena Ha 3acenanuu kadeapsl MHGopMamoHHBIX TEXHOIOTUI
U cucTeM yrnpasiieHus (mporokoa Ne 9 ot 22.05.2026 r.).




1. Ilepedyenb MIaHMpPyeMbIX Pe3yJbTATOB 00y4YeHHs] MO JUCHMILIUHE,
COOTHECEHHBIX ¢ IMJIAHHMPYEMbIMH pe3yJbTaTaMH OCBOEHHUsI 00pa3oBaTeIbHOM
nporpammbl (Llesin ocBOeHMS AU CHMIIJINHBI)

1.1. Hensamu ocBOeHUST TUCIUILTAHBI « ITHTEIEKTYalbHBIE CHCTEMBD) SIBJISIFOT-
coI:

03HAKOMJICHHE 00YJaIONUXCs C OpTraHU3aINe COBPEMEHHBIX MHTEIUICK-
TyaJIbHBIX CUCTEM;
B C Opra"u3anuell HeHPOHHBIX CETEH;
OpraHU3aIMEH MMOCTPOCHUS CHCTEM MAIIMHHOTO O0YUYEHUS;
03HAKOMJICHHE O0YYarOIIMXCS C UCTIOJIb30BAaHUEM COBPEMEHHBIX HHCTPY-
MEHTOB B 00JIACTH CUCTEM MCKYCCTBEHHOT'O MHTEJUICKTA,;
) C TEXHOJIOTUSIMA 00pabOTKH OOJIBIIUX JAHHBIX.

JUIS NOCTYOKEHUs IICJIeH JMCIMIUIMHBI HEOOXOIUMO PEIIHUTH CIICIYIONTYIO
0CHOBHYI0 3a0a4y — c(HhOPMHUPOBATH y OOYHAIOIINXCS TEOPETUUYECKUE 3HAHUS U TPaK-
TUYECKUE HAaBBIKU, HEOOXOUMBIE IS

) BJIaJICHUE HABBIKAMH TTOCTPOCHUSI COBPEMEHHBIX WHTEIUICKTYaIbHBIX CH-

CTEM;
) nojyuyeHue 0a30BbIX HABBIKOB MO paboTe ¢ OOJIBIINMHU JAaHHBIMHU;
nojyueHue 0a30BbIX HABBIKOB O pab0Te ¢ HEHPOHHBIMU CETSIMU;
NoJIy4eHHe 0a30BbIX HABBIKOB MO IMOCTPOCHUIO PETPECCUOHHONW MOJENH
Ha OCHOBE HEUPOHHOM CETH;
) noJTydeHue 0a30BBIX HABBIKOB 10 TOCTPOCHUIO KJIaCCH(PUKATOPa Ha OCHO-
BE COBPEMEHHBIX OMOINOTEK.

1.2. O6nactu mpodeccroHanbHOl aesTenbHocTH U (WiK) cdepsl npodeccuo-
HAJIBHOM JIESITCIBHOCTH, B KOTOPBIX BBIITYCKHUKH, OCBOUBIIINE IIPOTPAMMY, MOT'YT OCY-
HIECTBIISITh MPO(ECCUOHATBHYIO NS TEbHOCTB:

06 Csszb, unpopmayuonnvie u KOMMYHUKAYUOHHbIE MeXHOoNIo2uu (8 cgepe
NPOEKMUPOBAHUSL, PA3PAOOMKU, BHEOPEHUS U IKCNIYAMAyuLu CpedCcms Gbl4UCIumellb-
HOU MEeXHUKU U UHGOPMAYUOHHBIX CUCEM, YAPABILEHUS UX HCUSHEHHBIM YUKIOM,).

1.3. K ocHOBHBIM 3a/1auaM U3y4eHUs JUCHUIUIUHBI OTHOCUTCS TOATOTOBKA 00Y-
YaIOMIMUXCS K BBIMOJHEHUIO TPYAOBBIX (DYHKIMNA B COOTBETCTBUM C MPOQPECCUOHATb-
HBIMU CTaHJApTaMU:

O06001eHHbIE TPYAOBBIE (DYHKIIUH TpynoBsle QyHKITUH
Koxa 1 naumenosanue
po¢eCCHOHATHFHOTO DOBGHD KBa YpOBeHb (TI0A-
CTaHAapTa KO HalMEHOBaHNE Y HaNMEHOBaHNE KOZ YPOBEHb) KBa-
nuduKanun
nuduKanuu
06.001 INporpammuct
porp . Amnanmms TpeboBa-
[IpodeccnonanbHbII .
6 HUil K mporpamm- | D/01.6
cranaapt «I[Iporpam- Pazpabotka Tpebo-
N HOMY 00ecrieueHHIO
MUCT», YTBEPIKICH- D BaHWUH 1 POEKTH- 6
HBIN NTpuKazoM Mu- pOBaHHE NIPOTpaMM-
HHCTEPCTBOM TpyJa U HOTO o0ecrieueHus PazpaboTka Tex-
COLIMAJIEHOM 3aIUTHI 6 HHUYECKUX crenu- | D/02.6
Poccuiickoii ®exe- ¢ukanmii Ha mpo-
pauuu ot rpaMMHBIE KOMIIO-




KO}I 1 HAUMCHOBAHHUC

O0001eHHbIE TPYAOBBIE (DYHKLIUH

TpynoBsie pyHKIMN

npodeccroHanbEHOro ypoBeHb (1o
YpOBEHb KBa-
cTaHaapra KO HAaUMCHOBaHHE HaMMEHOBaHUE KOJI ypOBEHb) KBa-
TUUKATAN
TUUKATAN
18.11.2013 Ne 6791 HEHTHI U UX B3au-
(3aperucTpupoBaH B MOJICHCTBHE
MuHuctepcTBe Tpyaa
Y COLIMAJILHOMN 3allu-
ThI Poccuiickoit de- IIpoexTupoBanue
Jepauuu ot 18 ne- 6 MPOTPAMMHOTO D/03.6
kabps 2013 r. obecrieueHus
Ne30635)
Pazpabotka
6 IpaifBEpoB A/01.6 6
YCTpPOICTB
06.028 CuctemHsbIit
MPOTPaMMUCT Pa3pabotka kommu-
IIpodeccronanbHbI -
pod Pa3spaGoTica KOMIIO- JIITOPOB, 3arpy3 A/02.6 6
cranaapt «Cucrem- YHKOB, COOPIIUKOB
. HEHTOB CHCTEMHBIX
HBIU IPOTPaMMHUCT», | A
yTB. IIprkasom Mu- TPOrPAMMHBIX TIPO- Pa3pabotka cu-
IYKTOB A/03.6 6
HUCTEPCTBOM TPy U 6 CTEMHBIX YTHIHUT
COLIMAJILHOM 3aIIUTHI
P® ot 29 cenrabps Co3gaHue UHCTPY-
MECHTAaAJIBHBIX
2020 rona N 678H AJ04.6 6
CPEJICTB MPOrpam-
MHUPOBAHUSI
Pa3pabotka monenu
6msnec-npouecco | C/08.6 6
3aKa34ynKa
BrisiBnenue tpe- 6
N 11.
6oBanwmii k UIC C/11.6
Amnanmu3 TpeboBa- 6
4 C/12.6
HUIA
06.015 Crenmanuct BrImonHenue pa6ot Paspaborka apxu- | (14 ¢ 6
TexTypsl UC
0 UH(GOPMAIIHOH- U YIIpaBJICHUE pa-
HbIM cuctemam Ilpo- 6oTamu 1o co3Jia-
o [IpoekxTupoBanue u 6
(beccnoHabHBII HHIO (MoJMbHKa- = C/16.6
nuzaiiH C
cranaapt «Crenu- IIUH) U COIPOBO-
amiet no uudopma- | C | xaennio MC, aro- 6 Pa3spaGorka 6a3 CI7.6 6
IIMOHHBIM CUCTEC- MaTHU3UPYIOIUX nanHpx UC .
Mam», YTB. IPUKA30M 3aJ[a4u OpraHu3a-
Munucrepersom I{MOHHOTO yIpaB- OpraHu3auroHHOe 6
TpyAa 1 conHal-HoN JeHns u OusHec- ¥ TEXHOJIOTHYECKOE
samts PO 18 Ho- TIpOTECChI obecrieuenne Ko- y
18.6
16pst 2014 1. Ne8961 IMPOBAHNA HA FIEI- C
Kax mporpaMMHupo-
BaHUsI
OpraHu3ainoHHOe 6
U TEXHOJIOTUYECKOE
obecrieyeHre MO-
C/19.6

JIYJIBHOT'O TECTH-
posanus 1C (Be-
puduKamn)




KOIL 1 HAMMCHOBAHUEC

O0001eHHbIE TPYAOBBIE (DYHKLIUH

TpynoBsie pyHKIMN

npoeCCHOHATHHOTO YpOBEHB (TI01-
YpOBEHb KBa-
CTaHIapTa KO HAaUMCHOBaHHE A O— HAaMCHOBAHHE KOZ YpOBEHB) KBa-
TUUKATAN
Co3znaHue monp30- 6
BaTeNbCKOM A0Ky- | C/22.6
MenTaruu Kk 1C
Opranusanus pe- 6
MTO3UTOPHUS XpaHe-
HHS TAHHBIX 0 CO- | 40
3maaun (Momudu-
karun) ¥ BBoje MIC
B DKCIUTyaTaI[HI0

1.4. Komnereniuu oOywaroierocs, popMupyembie B pe3yJbTaTe€ OCBOCHHS

JTACIUATUIAHBI

HaunmeHoBaHue Ka-
Teropuu (rpynibi)
KOMIIeTeHIIMH

Koa u nanmeno-
BaHHE KOMIIe-
TeHI NN

Koa m HaumeHo-
BaHHE HHIUKATO-
pa A0CTUKeHU S
KOMIIETEHIIUH

IlepeyeHb MIaHUPYEMBIX
pe3yJbTaTOB 00y4eHusI

Paspabortka, otnajka,
poBepka paboTo-
CIIOCOOHOCTH, MO~
(buKamus mporpamm-
HOTO oOecIeueHuUs

IIK-2 Crocoben
pa3pabarbIBaTh
TpeOOBaHUS U
MPOCKTHPOBAThH
IPOrPaMMHOE
obecneueHue

[IK-2.1 Bsimonns-
eT aHanu3 Tpebdo-
BaHUW K  1po-
rpaMMHOMY obec-
MIEYCHUTIO

HA YpOB8He 3HAHUIL

3HAaTh OCHOBHBIE CTPYKTYHI,
TIPUHIIAITE] THITA3AIAH, YHH-
(buKanuu, TOCTPOCHUS MPO-
IPaMMHO- TEXHHYECKUX
komruiekcoB (ITTK);

HA YPOBHE YMEHUIL:

yYMETbh MMPOBOJUTH AHATU3 U
MOATOTOBKY OOJBIINX JIaH-
HbIX. CTPOUTH CHCTEMY Ma-
ITMHHOTO 00YYEHHUS C yIH-
TeneM (KinaccupuKaTop WIn
PErpeCcCUOHHYIO0 MOJIEIb ).
HA YpOBHe HABBIKOB:

BIIQJICTh COBPEMEHHBIMH TEX-
Hosorusmu B obnmactu AU
JUISl TIOCTPOEHUST HEMPOHHBIX
CeTel U CUCTEM MAIIMHHOTO
00yueHHS.

IIK-2.2  Paszpaba-
TBIBAET TEXHUYE-
CKue crenuduka-
UK Ha MPOrPaMM-
HbIE KOMIIOHEHTHI
U HX B3auMoOJcH-
CTBHE

Ha ypoeHe 3HAHULL:

3HATh AJITOPUTM MOCTPOEHUS
MHTEJUIEKTYaJIbHOWU CUCTEMBI,
KOMIIBIOTEPHBIE CPEJCTBA
pa3paboTKHU U S3bIKU TPO-
IrpaMMHUPOBAHUS UHTEIIIEK-
TyaJIbHBIX CUCTEM;

HA YPOBHE YMEHUIL:

YMETh BBINOJIHATH AJITOPUTM
MIOCTPOEHHUS UHTEIJIEKTyallb-
HOM CUCTEMBI, UCIIOIb30BAThH




SI3BIKM IIPOTPAMMMPOBAHUS
MHTEJJIEKTYalIbHBIX CUCTEM;
HA YPOBHE HABBIKOS.
BJIa/IETh HAaBbIKAMU HCIIOJb-
30BaHMsI COBPEMEHHBIX OUO-
JINOTEK U HEUPOHHBIX CETEH
JUIS PEILIEHUS] IPAKTUYECKHUX
3a1a4y

TK-2.3 Tlpoektupy- | /'@ YPOSHE SHAHUIL:
er nporpammioe | 3HATh YCTPOHCTBA OCHOBHBIX

obecIeucHue TUIOBBIX TEXHUUYECKUX
CpEeACTB aBTOMAaTH3AINH U
yIpaBJIeHUs, annapaTHbIe U
MpOTrpaMMHEBIE CPEJICTBA CHU-
CTEM yIpaBJIeHUs Ha 6a3e
tunosix [1TK.

Ha ypoGHe YMeHUll:

YMETb BBINOJHATH MPOEKT
TEXHUYECKOT0 00ecreueHust
CUCTEM yIpaBJlieHUs Ha 0aze
tunosbix [1TK.

HA YPOGHE HABBIKOG:

BJaJleTh METOJAaMH U Cpei-
cTBaMH pa3paboTku 1 opopm-
JeHUS TEXHUYECKOH JOKy-
MEHTAIINH.

2. Mecto nucuuninnbl B cTpykrype OITOII

Hucunmumaa b1.JI(M).B.JIB.4.1 «HTennekTyaabHble CHCTEMbBD» Pealu3yeTCs
B paMKax BapuaTUBHOW 4yacTu biioka 1 «neKTuBHbIE AUCUUILIMHBI (MOIYJIH)» MPO-
rpaMMbl OakaiaBpuara.

JuctummHa « MHTeUIeKTyalTbHBIE CHCTEMBD» MPETOAaeTCsl 00yJarOImMUMCsI 110
o4HOU hopme 00yUeHHUs — B 5S-M ceMecTpe, o 3a09HOM opMe — B 6 cemecTpe.

Jucuuminna « MHTeNNeKTyalbHbIe CUCTEMbD) SIBIIETCS MPOMEKYTOUHBIM 3Ta-
noMm popmupoBanusi komrnerenuuii [1K-2 B npornecce ocsoenus OITOIL.

Hucuuminna «HTeeKTyaabHble CUCTEMbD» OCHOBBIBACTCS HA 3HAHUAX, YME-
HUSX W HaBBIKaX, TPUOOPETCHHBIX MPU W3YUYCHUH AUCIUIUIMH YuyeOHas MpaKTHKa:
O03HAaKOMUTEbHAs TpakThKa, MHbopManonHble ceTu U KOMMYHHKaluu, [IpoekTHas
NEesTENbHOCTh, YueOHasi MpaKkTHKa: Hay4HO-UCCIe0BaTeNbcKkas padbora (mojrydeHue
NEPBUYHBIX HABBIKOB HAYYHO-HCCIIEA0BATENbCKOM paboThl), YueOHas MPaKkTUKA: TeX-
HoOJIOTMYecKasi (MPOEKTHO-TEXHOJIOTMYecKasi) MpaKkThKa, ba3bl MaHHBIX U SBISETCA
NPEALIECTBYIOMIEH Il M3yuyeHus aucuMIuinH [lapamensHoe mporpaMMHpOBaHUE,
[IporpammupoBanue Ha sI3bIKE HU3KOTO YpoBHS, CHCTEMHOE MpOrpaMMHOE oOecre-
yeHue, Teopusi BEIYUCIUTENBHBIX MPOLECCOB U SI3bIKOB MPOrPaMMUPOBaHMSI, IPrOHO-
MuKa, TexHudeckuid nm3aniH, [Ipou3BOACTBEHHAs NpPaKTHUKA: TEXHOJOTHYECKas
(IpOEKTHO-TEXHOJOTHYECKasA) MpakTuka, [I[pon3BoACTBEHHAs MpPaKTUKA: HAYYHO-UC-
cienoBaTenbckas padora, [{udposas oOpaboTka curHanoB, ApXUTEKTypa BBIYUCIH-



TEIbHBIX CUCTEM, [IpOM3BOICTBEHHAs MpaKTHKA: MPEAAUINIOMHAs npakTuka, ['ocy-
JapCTBEHHAsl UTOrOBasi aTTeCTalys: MMOATOTOBKA K C/ade U cadya rocyJapCTBEHHOIO
9K3aMeHa, ['oCy1apCcTBEHHAas UTOTOBas aTTECTAlMs: BBIITOJIHEHUE U 3aIMTA BBIIYCK-
HOM KBaTM(DUKAITMOHHOW PaOOTHI.

dopmoli POMEKYTOUHOM aTTECTallUd 3HAHUK O0y4YaeMbIX MO OYHOU (dopme
00yueHUs SIBISIETCS 3a4€T BO 5-M CEMECTpe, M0 3a04HOM opme 3aueT B 6 ceMecTpe.

3. O0beM TUCHUILIHHBI
ouHas (hoopma OOyUCHUS:

Bup y4eOHoii padoThl 10 JMCHUILIMHE Bcero B 3.e. n yacax Cemectp 5
B yacax
Odmast TPyA0EMKOCTE AHCUMILIMHL 3 3.e. - 108 ak.4ac 108 ak.uac
Koumaxmuasa paboma - Ayoumopuwie 3anamus 32 32
Jlexyuu 16 16
Jlabopamopubie 3anamus 16 16
Cemunapoi, npaxmuyeckue 3aHamus - -
Koucynomayus - -
CamocmoamenvHas paboma 76 76
KypcoBasi paboTa (KypcoBoii MPoeKT) - -
Bua npoMe:kyTOYHO# aTTecTalMl — —
3a049Has popMa OOyUCHUS:
Bun yueOHoli paGoThl MO AUCHMIIIMHE Bcero B 3.e. 1 yacax Cemectp 6
B Yacax

Obmast TPYA0EMKOCTE IHCUHILTHHEI 3 3.e. - 108 ak.uac 108 ak.4ac
Konmaxmmnasn paboma - Ayoumopnoie 3auamusn 8 8
Jlexyuu 4 4
Jlabopamopnvie zanamus 4 4
Cemunapwl, npakmuyeckue 3aHsmusl - -
Koncynomauus - -
Camocmoamenwvhnas paboma 96 96
KypcoBasi paéoTa (KypcoBoii IpoeKT) - -
Bua mpoMe:kyTOUHOM aTTecTANHA sauer — 4 gaca sauer — 4 gaca

4. Conep:xxanue TMCHUILVIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jaesiam)
AMCHHUILUIMHBI ¢ YKA3aHUEM UX 00beMOB (B aKaJeMHYeCKHX Yacax) U BUJAOB y4ed-
HBIX 3aHATHH

4.1 YyeOHO-TeMaTHYECKHil NJIaH

Ounas popma o0ydeHHs

KonnuecTBo yacos

KOHTaKTHasi paboTa Kox nann-
ceMHHa- CAMOCTOS KaTopa J10-
Tewma (paszen) nabopa- pBL U CTH)KCHHH

JIEK- TeJIbHAs pa-
- TOpPHBIC | TPAKTH- Sota KOMIIETEH-

3aHATHS | YECKHUE §107%071
3aHATUS




Tema 1. OcHOBHBIE TTOHSTHS. 4 4 - 18 IIK-2.1.,
Knaccudukanus. O6mactu npu- I1K-2.2.,
MEHEHUS U aJITOPUTM IIOCTPOE- I1K-2.3.
HUS UHTEJUVIEKTYaJIbHOU CUCTe-
Mbl. KoMIbloTepHBIE CpECTBA
pa3pabOTKH U S3BIKH
MIPOrPaMMHUPOBAHUS UHTEIIEK-
TyaJIbHBIX CUCTEM
Tema 2. OCHOBBI HCKYCCTBEH- 4 4 - 18 I1K-2.1.,
HBIX HK-22,
HEHpPOHHBIX ceTell. BBeneHue B [K-2.3.
MalIuHHOE O0yYeHHE C
tensorflow
Tema 3. OcobeHHocT oopa- 4 4 - 20 IK-2.1.,
60TkM OonbIMX JaHHBIX. [Tpen- [K-2.2.,
BapUTeNIbHAs MOJrOTOBKA U aHa- T1K-2.3.
JU3 TaHHBIX. MaimuHHoe o0y4e-
nue. [Toctpoenue perpeccuon-
HOW MOJIENN.
Tema 4. Pacrio3znaBanue u300- 4 4 - 20 IIK-2.1.,
pakenuii Ha Python ¢ momousio I1K-2.2.,
TensorFlow u Keras I1K-2.3.
- - IK-2.1.,
K IK-2.2.,
OHCYJIbTAIUS
IK-2.3.
- IK-2.1.,
Kypcogas pabota (kypcoBoit [K-2.2.,
IIPOEKT) [1K-2.3.
IK-2.1.,
KouTposns (3auer) - lK-2.2.,
[1K-2.3.
UTOro 32 76
3aouHas popma 00ydeHUs
KosmmuectBo yacos
KOHTaKTHas paboTta Ko nnau-
CEMHHa- KaTopa a0-
Tema (paznen) ek nabopa- PBI 1 CaMOCTOSITENIb- | CTHXKEHHH
| TOPEBIC | TIpAKTH- Has paboTa KOMIIETEeH-
3aHATHS YeCKHe 804071
3aHATHS
Tema 1. OcHOBHEIEC TOHSTHS. 2 - - 24 IIK-2.1.,
Knaccudukanus. O6mactu mpu- [1K-2.2.,
MEHEHHS U AJITOPUTM ITOCTPOEHUS [1K-2.3.
WHTEJUICKTYTBHON CHCTEMBI.




KommnbsrorepHusie cpeacTBa paspa-
OOTKHU U S3BIKU IPOrPaMMHUPOBa-
HU MHTCIJICKTYaJIbHBIX CUCTEM

Tema 2. OCHOBBI HICKYCCTBEHHBIX 2 - - 24 IK-2.1.,
HEWpOHHBIX ceTell. BBeneHue B I1K-2.2.,
MaIllMHHOE O0yYEeHHE C I1K-2.3.
tensorflow

Tewma 3. OcobeHHOCTH 00pabOTKH | - 2 - 24 IK-2.1.,
OonbIUX AaHHEIX. [IpeaBapu- IK-2.2.,
TeJTbHAsI MOATOTOBKA U aHAIH3 TIK-2.3.

JTaHHBIX. MammHHOE 00yUYeHHeE.
ITocTpoeHue perpecCHOHHON MO-

hi (S 178
Tewma 4. Pacno3znaBanue nzo0pa- - 2 - 24 IK-2.1.,
»xeHui Ha Python ¢ momorisio IIK-2.2.,
TensorFlow u Keras 1K-2.3.
- - [1K-2.1.,
K [1K-2.2.,

OHCYJIbTALIUSA

[1K-2.3.
- IK-2.1.,
Kypcosas pabora (kypcoBoit I1K-2.2.,
MIPOEKT) [1K-2.3.
IK-2.1.,
Kontpous (3auer) 4 [IK-2.2.,
ITK-2.3.

UTOoro 8 96

4.2. Conep:kanue JUCUUILINHBI

Tema 1. OcHoBHble noHsATHS. Kinaccupukanusa. O061acTH NpUMEHEHUS U
AJITOPUTM NMOCTPOEHHS MHTE/LUIEKTYAIbHOI cucTeMbl. KomnbroTepHblie cpeacTBa
Pa3padoTKN U A3BIKHA NPOrPAMMHPOBAHNS HHTE/UIEKTYAJIbHBIX CHCTEM

[ToHsiTME MHTEIEKTYAIbBHOM CUCTEMBI U €€ OTJIMYUE OT TpaagulMoHHbIX UT-cu-
CTEM.

Knaccudukaiys WHTEIUIEKTYyalIbHBIX CHCTEM: D3KCIEPTHBIC, HEHPOCETEBbIC,
ABPUCTUYECKHUE, TUOPUJIHBIC.

OcHoBHBIE 0071aCTH MPUMEHEHUS: MEAUIMHA, (PUHAHCHI, TpaHCTIOPT, Oe3omac-
HOCTb, pOOOTOTEXHUKA.

OOuuit anropuT™M MOCTPOSHUSI UHTEIUIEKTYaTbHON CUCTEMBI. JTallbl KU3HECH-
Horo nukia MC.

CoBpeMeHHbIE TIPOrpaMMHBIC CpEJICTBA Ppa3pabOTKU WHTEIJIEKTYaJbHBIX CH-
CTEM.

S3piku nporpammupoBanus U tiatgopmbel st UC: Python, Prolog, Lisp,
TensorFlow, Keras, Scikit-learn.



Tema 2. OCHOBBI HCKYCCTBEHHBIX HeliPOHHBIX ceTeil. BBeqeHue B MalIuH-
HOe o0y4eHnmue ¢ tensorflow

buonornueckre npoOTOTUIIBI U UCTOPHUS PA3BUTHSI HEUPOHHBIX CETEM.

HckyccTBeHHBIC HEUPOHHBIC CETHU: CTPYKTYpa, TUIIBI HEHPOHOB, (DYHKIIMHU aK-
TUBALIHH.

MHorocinolinbie nepcentponbl. O0yueHue ¢ yuyuTeaeM u 0e3 yuuTersi.

OCHOBBI MAIIMHHOT'O OOYYEHUS U €r0 POJIb B UHTEIEKTYAJIbHBIX CUCTEMAX.

0630p 6ubnuorexkn TensorFlow. Co3ganue n o0ydeHue mpocToil MoAenu Ha
Python.

Busyanuzanus npouecca 00yuenusi. OueHka TOUHOCTH MOJCIIH.

Tema 3. Oco0ennocTu 00padoTKu GoabmUX AaHHBIX. [IpeaBapuTebHasn
NMOArOTOBKA M aHAJM3 HaHHbIX. MammnHHoe o0y4yeHnue. Iloctpoenue perpeccuon-
HOM MO/IeJIN.

Oco0eHHOCTH XpaHEeHUs U 00pabOTKU OOJBIITNX JTAHHBIX.

[IpenBapurenbHas OUMCTKA, HOPMATU3ALMS U BU3yaIU3als JaHHBIX.

Metosl oT60pa npusHakoB. PaboTa ¢ mponynieHHbIMU U aHOMAJIbHBIMU 3HaYe-
HUSMU.

Knaccudukanus 3amad MammmHHOTO OOYyYEHHS: perpeccus, KiaccupuKaims,
KJIaCTEpU3ALIUs.

[TocTpoeHue u uHTEpIpETALNS JUHEHHON U TOJIMHOMHUAIBHON PErpeCCUOHHOMN
MOJEIIH.

[TocTpoenue perpeccuoHHOM Mozienu ¢ ucnoiib3oBanueM Python u Scikit-learn.

Tema 4. PacnozHaBanue uzo0paxenuii Ha Python ¢ nomomsio TensorFlow
u Keras

OCHOBBI KOMIIBIOTEPHOTO 3pEHUS. ITaIbl 00pa00TKU U300paKEHHUIA.

[Ipencrasnenue nzobpaxenuit B uucioBoM popmate. One-hot encoding u HOp-
Maju3ausi.

ApXuTeKTypa cBepTOUYHbIX HeMpoHHbIX ceTel (CNN).

Hcnonws3oBanue Keras 17151 co3ganust 1 00y4eHus MOJIENIN paclio3HaBaHUs U300-
paKeHUM.

[Tpumepsr 3amau: knaccuduranus pykonucHeix nudp (MNIST), pacno3nasa-
HUE OOBEKTOB.

MeTpuky KayecTBa MOJIETU U CIIOCOOBI YIIYUIICHHS: YBETUYEHUE JaHHBIX, pe-
rynsipusanus, fine-tuning.

5. YueOHO-MeTOAM4YeCKOE O0eceYeHHe CaMOCTOSTeIbHON PadoThl CTy/IeH-
TOB

CamocrosiTenbHast paboTa MPOBOJUTCS C LEJIbIO: CUCTEMATU3ALMH U 3aKpeIie-
HUS MOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHHUHA O0y4aroluxcs;
yriayOJeHHs U paclIupeHUs] TEOPETUUECKUX 3HAaHUM CTYJICHTOB; (JOPMUPOBAHUS yMe-
HUIl MCTIONB30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIPAaBOYHYIO JOKYMEHTAlUIO, yueO-
HYI0 U CHELUAIbHYIO JUTEPATYPY; PA3BUTHS MO3HABATEIBHBIX CIOCOOHOCTEW M aK-
TUBHOCTU OOYYarOIIMXCs: TBOPYECKOM WHULMATUBBI, CAMOCTOSTEIBHOCTH, OTBET-
CTBEHHOCTH, OPraHM30BAHHOCTH; (OPMHUPOBAHHE CAMOCTOSATEIHHOCTH MBIIUICHHUS,
CIIOCOOHOCTEN K CaMOpa3BUTHUIO, COBEPIIEHCTBOBAHUIO M camoopraHusaunuu; (op-
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MUpPOBaHUs NPOo(ECCUOHATBHBIX KOMIIETEHIUH; Pa3BUTHIO HCCIIEA0BATEIbCKUX yMe-
HUW CTYJICHTOB.

®opMbl U BUIBI CAMOCTOSATEIBHON PaOOTHI CTYIEHTOB: UTEHHE OCHOBHOW U JI0-
NOJIHUTEIBHOMN JIUTEPaTypbl — CAMOCTOATENIBHOE W3YyYEHUE MaTepuaia o peKOMEH-
JyEeMbIM JTUTepaTypHBIM UCTOYHUKAM; paboTa ¢ OMOINOTEUHBIM KaTaJOroM, CAMOCTO-
ATENbHBIN T0A00P HEOOXOAUMOM JINTEPATYphl; padoTa CO CIOBAapEM, CIIPAaBOYHHUKOM;
NOMCK HEoOXoAruMOW MHpopMaluu B ceTH MHTEpHET; KOHCIIEKTUPOBAHNE UCTOYHM-
KOB; pedepupoBaHie HCTOYHUKOB; COCTABJIEHUE aHHOTALMM K IPOYUTAHHBIM JIUTEPA-
TYPHBIM UICTOYHUKAM; COCTaBJIEHUE PELIEH3UI U OT3BIBOB HA TPOUYUTAHHBIN MaTepua;
COCTaBJICHHE 0030pa MyOJIMKaUMi IO TeME; COCTaBJIECHUE U pa3pabOTKa TEPMHUHOJIO-
TUYECKOTr0 CJIOBApsl; COCTaBICHUE XPOHOJIOTUYECKON TabIUIIbI; COCTaBlIeHHE OUOIINO-
rpaduu (oubauorpaduyeckoi KapTOTEKH); MOATOTOBKA K Pa3IMYHBIM (hOpMaM TEKY-
e ¥ MpOMEXYTOYHOM aTrTecTanuu (K TECTUPOBAHMIO, KOHTPOJILHOUM padoTe, 3aye-
TY); BBIIOJHEHHE JIOMAIIHUX KOHTPOJBHBIX PabOT; CaMOCTOSATEIbHOE BBINOJIHEHHE
IPAKTUYECKUX 3aJaHUI PENIPOLYKTUBHOIO THIIA (OTBETHI HA BOIIPOCHI, 3aa4H1, TECTHI;
BBINIOJIHEHNE TBOPYECKUX 3a/1aHHM).

Texnonmorus opraHu3ai CaMOCTOATEIHHON PaOOTHl 00YUYaIOIIUXCS BKIIOYAET
UCII0JIb30BaHUE MH(DPOPMALMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYpPCOB 00pa3o-
BaTEJIbHOI0 YUPEKICHUS: OMOIMOTEKY C YATAJIbHBIM 3aJI0M, KOMIIbIOTEPHBIE KIACCHI
C BO3MOXHOCTBIO paboThl B IHTEpHET; ayuTopuu (KJ1acchl) JJisi KOHCYJIbTAIlMOHHOMN
NEeSTENbHOCTH.

[lepen BbIMOJMHEHWEM OOYYaIOMIMMUCS BHEAYJIUTOPHOM CaMOCTOSITENbHOU pa-
00ThI IpenojaBaTesb MPOBOJIUT KOHCYJIbTUPOBAHUE 110 BBIMOJIHEHUIO 3aaHus, KOTO-
PBIN BKIIIOYAET 11eJIb 33JJaHusl, €r0 COJIeP KaHMsl, CPOKHU BBITIOJIHEHUSI, OPUEHTHUPOBOY-
HBI 00BEM paboOThl, OCHOBHBIEC TPEOOBAHUS K pe3yJibTaTaM pabOoThl, KpUTEPUH OLICH-
ku. Bo Bpemsi BbITIOJIHEHHS 00Y4arolMMUCS BHEAY IMTOPHON CaMOCTOATENbHOM pabo-
Thl U MPU HEOOXOAMMOCTH MPENoJaBaTeilb MOXET MPOBOJIUTh UHAUBHUIYaAJIbHbIE U
IPyIIIOBbIE KOHCYJIbTALlUH.

KonTponb camoctosTenbHOi paboThl CTYAEHTOB MPEayCMaTpPUBAET: COOTHECE-
HHUE COJEpKaHUS KOHTPOJIA C LEIIMU 00yueHus; 00bEKTUBHOCTh KOHTPOJIS; BaU/-
HOCTb KOHTPOJIS (COOTBETCTBUE MPEABIBISEMbIX 3aJaHUI TOMY, UTO IIPEAINOIAraeTcs
IpOBEPUTH); AU HepeHInalri0 KOHTPOIbHO-U3MEPUTEIBHBIX MATEPHATIOB.

@DopMbI KOHTPOJISI CAMOCTOATENBHON padOThI: MPOCMOTP U MPOBEPKA BBIMOJIHE-
HUSl CAMOCTOSITENIBLHOU pabOThl MpenoAaBaTeIeM; OpraHu3alus caMOIPOBEPKH, B3a-
UMOTIPOBEPKH BBIMOJIHEHHOTO 3aJ]aHusl B TPYIINE; 00CYKJIEHUE PE3YJIbTATOB BBINOJ-
HEHHOU pabOThl Ha 3aHSATUU; MPOBEJACHUE MUCbMEHHOTO OMPOCa; MPOBEAECHUE YCTHO-
ro ONpoca; OpraHu3alMs U MPOBEACHUE UHIAUBUAYAJILHOTO coOeceJ0OBaHus; OpraHu-
3a1us ¥ MpoBeJeHNe co0eceI0BaHus C TPYIIION.

IlepeyeHb BONPOCOB, OTBOJAUMBIX HA CAMOCTOSITE/IbHOE OCBOCHHUE TUCHUIIMHBI,
(opMbI BHEAYTUTOPHOM CAMOCTOATEILHOM PadoThI

HaumeHoBaHue
TeM (pa3aesioB)

Hepeqeﬂb BOIIPOCOB, OTBOIUMBIX HA CAMOCTOATEJIbHOC
OCBOCHHE

®opMblI BHEAYAUTOPHOMU
CaMOCTOSITe/IbHOI pado-
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AUCHUILINHBI

ThbIl

Tema 1. OcHOBHEBIE
noaaTus. Kimaccu-
¢ukanusa. Obnactu
IPUMEHEHNUS U ajl-
TOPUTM MOCTPOCHUS
MHTEJJIEKTYAJIbHOM
cucteMbl. Komibro-
TEpPHBIC CPEICTBA
pa3paboTKH U SI3bI-
KU
IPOrPaMMHUPOBAHUS

HWHTCIUICKTYAJIbHBIX
CHCTEM

1. OnpenieneHyie NHTEINIEKTYyaIbHOM CUCTEMBI.

2. [lpu3Haku 1 0COOCHHOCTH WHTEIUICKTYAJbHBIX CHCTEM.

3. Kimaccugukanust UHTeIUIEKTYalIbHBIX CUCTEM IO TUITY pe-
IIa€MBIX 3a/1a4.

4. Ilpumepbl NpUMEHEHUS] MHTEIUIEKTYalIbHBIX CUCTEM B
pa3HBIX OTPaCIIsX.

5. O0muii aNropuT™ NOCTPOCHUSI UHTEIUIEKTYaJIbHON CUCTe-
MBI

6. ApXUTEKTypa UHTEJJIEKTYalIbHOU CUCTEMBI U €€ KOMIIO-
HEHTBI.

7. S13bIKu IpOrpaMMHUPOBAaHUS, UCITIONIB3YEMBIE B pa3padoTKe
UHTEJUIEKTYaJIbHBIX CUCTEM.

8. CpexnctBa pa3pabOTKH U Cpebl IPOrpaMMUPOBAHUS WH-
TEJIJIEKTYaJIbHBIX CUCTEM.

9. Ocob6eHHOCTH MPOCKTUPOBAHUS UHTEIIEKTYJIbHBIX T10/1-
CHCTEM.

10. IIpoGieMbl ¥ IEPCTIEKTUBBI Pa3BUTHSI HHTEIUIEKTYaJIbHBIX
CHCTEM.

CocraBieHne CXEMBI apXH-
TEKTYpPbl HHTEIJJICKTYalIb-
HOM CUCTEMBbI. AHANU3 SI3bI-
KOB ITPOrpaMMHUPOBAHUS
JUTSL CO3JJaHMSI HHTEJICKTY-
anbHbIX cucteM. [Touck n
0030p IPOrpaMMHBIX IPO-
IYKTOB, IPUMEHSEMBIX B
pa3paboTKe UHTEIUICKTY-
QJIbHBIX CUCTEM.

Tema 2. OcHOBEI
HCKYCCTBEHHBIX
HEHPOHHBIX CETEH.
Beenenne B MammH-
HOE O0ydYeHHe ¢
tensorflow

1. OcHOBHBIE OHSTHSI HEHPOHHBIX CETEM.

2. CTpyKTypa ¥ IPHUHITUIEI pa0OTHl HCKYCCTBEHHOT'O HEUPO-
Ha.

3. Paznuune Mexay OJJHOCIOMHON U MHOTOCJIOMHON HEHPOH-
HOU CETBIO.

4. ®yHKIMY aKTUBALIMM U UX POJIb B HEUPOCETSX.

5. Anroput™M 00paTHOTO PacIpPOCTPAHEHUS OIIUOKH.

6. OCHOBBI MalITUHHOTO OOYYECHHS M €TO THIIBI.

7. Ilpumepsl 3a1a4, peIaéMbIX C IOMOILBIO HEUPOCETEM.

8. YcranoBka u 6azoBbie onepanuu B TensorFlow.

9. IlocTpoenue MpocToit HEMPOHHOM CETH C UCTIOIb30BAHUEM
TensorFlow.

10. [IpeumyiiecTBa 1 OrpaHUYEHUS UCTIOIb30BAHMS
TensorFlow.

PazpaboTka MUHHU-TIpOEKTa
Ha 6a3e TensorFlow. Co-
31aHue nHGorpaduku o TH-
Max HeUpoHHBIX ceTei. Pa-
60Ta ¢ yueOHBIM HaOOpOM
nauebIX B TensorFlow.

Tema 3. OcobeHHo-
cTi 00paboTKH
OOJIBIINX TaHHBIX.
[IpenBapurenbHas
MOATOTOBKA U aHa-
713 TaHHbIX. Ma-
NIMHHOE O0y4YeHHE.
IToctpoenue perpec-
CHOHHOU MOJIENH.

1. ITonsarue u ocobennoctu Big Data.

2. OcHOBHBIE 3TaITBl 00PAOOTKH OONBIINX JAHHBIX.

3. MeTobl OYMCTKH U HOpMaJIU3AIMU JaHHBIX.

4. IHCTpyMEHTHI 1J1s1 aHAIN3a U BU3yaJlU3alluu JaHHBIX.
5. Ponb cTaTHCTHYECKUX METOJOB B aHAJIU3E NJaHHEIX.

6. OcHOBHBIE TOAXO/IBI K MAIIMHHOMY OOYUEHHIO Ha
OOJIBIINX JTAHHBIX.

7. OTnuuue perpecCHOHHOr0 aHallu3a OT JAPYTUX METOJIOB.
8. Buapl perpecCHOHHBIX MOJIETIEH.

9. MeTopl OLIEHKM TOYHOCTH PErPECCUOHHBIX MOJEIIEN.
10. Ucnionp3oBanue Python n 6mbnuorex Pandas, NumPy u
Scikit-learn mist aHanwu3a TaHHBIX.

Peanu3zanus perpeccCMoHHOM
mojenu Ha Python. Cpas-
HEHHE METO0B 00paboTKH
Y BU3yaJIU3alluu JaHHBIX.
N3ydenue TeMaTH4eCcKom
OHJIaMH-JIeKIMH 110 Big
Data.

Tema 4. Pacnio3na-
BaHME N300pakeHUI
Ha Python ¢ momo-
mpto TensorFlow u

1. OcHOBHBIE TaITBl PACIIO3HABAHUS N300PAKEHHA.

2. Tunel 3a1a4 KOMIIBIOTEPHOTO 3PEHUS.

3. ApxutekTtypa cBEpTOUHbIX HEHPOHHBIX ceTeil (CNN).

4. Haznauenue 6ubamnorek TensorFlow u Keras.

5. DTamnbl MOCTPOSHMsI MOJIENH JIsi pAaCIIO3HABaHUs M300pa-

Peanusanus npoekra no

pacro3HaBaHHIO U300paxe-
Huit Ha Python. CpaBHeHue
paznuuHbix Mojeneid CNN.

12




Keras

JKEHU.

M300pakKeHUH.

Python.

6. [TpuHIU paboOTHI CIIOEB CBEPTKH M ITYJIMHTA.
7. [Ipumenenue npenoOy4IeHHBIX MOJIEICH B paCIIO3HABAHHUH

8. MeTo/1bI OLIEHKU KAa4eCTBa pacIiO3HABAHMS.
9. IIpob6eMbl mepeoOydeHUst U CIIOCOOBI OOPHOBI C HUM.
10. IIpakTHueckue MpuMepsl pacrio3HaBaHUs U300pakKeHUH B

Ilxana oneHUBaHUA

[ITkxana oneHUBaHUA

Kputepun onieHuBaHus

«OTI4HO» OOyuatomuiics rIy00KO U COAEpKaTeIbHO PACKPHIBAET
TEMYy CaMOCTOATEILHOM paOOThI, HE JIOMYCTUB OIHUOOK.
OTBET HOCHUT pa3BEPHYTHIN U UCUEPIBIBAIOIINMN XapaK-
Tep

«Xopomuo» OOy4aronuiics B 1IEJIOM PACKPBHIBAET TEMY CaMOCTOSI-

TeJIbHOU PabOoThl, OJHAKO OTBET XOTs OBl HAa OJUH U3 HUX
HE HOCHT Pa3BEPHYTOTO M MCUECPIBLIBAIONICTO XapaKTepa

«y,Z[OBJ'IeTBOPI/ITCJII)HO»

OOyuaroiuiics B 11€JI0M pacKpbIBAE€T TEMY CaMOCTOS-

TEJIBLHOM paboThl U IOITyCKAET Psifi HETOYHOCTEM, (hpar-
MEHTapHO PACKPBIBAET COJIEP)KAHNE TEOPETUUECKUX BO-
MIPOCOB WJIM UX PACKPBIBAET COIEPIKATEIBHO, HO JOIyC-
Kasi 3HAUUTEJIbHbIE HETOUYHOCTH.

«HeynoBieTBOpUTETBHOY

OOyuaromuiics He BIIaJieeT BEIOpAaHHOM TEMOM CaMOCTO-
SATEIIBHOM pabOThI

6. Ouenounbie MaTepuaJibl ((POHI OLEHOYHBIX CPEACTB) AJISl NMPOBEACHUS

TEKYHIECT0 KOHTPOJA YCHIEBA€EMOCTH, l'[pOMe?KyTO‘IHOﬁ aTrreCcrallum 110 uTroramM
OCBOCHHUA JUCHUITIIMHDBI

6.1. ITacopt doHIa OLIEHOYHBIX CPECTB

QJITOPUTM TIOCTPOCHUS
WHTEJUICKTYaIbHOMN CHU-
crembl. KomnbroTepHble
cpencTBa pa3pabOTKU U
SI3BIKH
IPOrpaMMHUPOBAHUS UH-
TEJJICKTYaIbHBIX CUCTEM

TUPOBATH IIPO-
rpamMMHOe oOecte-
YeHHE

MIEYCHUIO
[1K-2.2 Pa3pabaTsiBaeT
TEXHUYECKUE CTICIIH-
dbukau Ha mpo-
T'paMMHBIC KOMITOHCH-
TEI U X B3aUMOCH-
CTBUC

IIK-2.3 IIpoektupyer
nporpaMMHoe obecrie-

Ne Konrtponupyemsie pas- Kox n naumenosa- | Uunukartop noctmxke- | HaummenoBanue
JeITbI (TeMBI) AUCHUIUIA- | HUE KOMIICTCHIIMH | HUS KOMIICTEHIIHN OILIEHOYHOTO
HBI cpeacTBa

1. Tema 1. OcHOBHBIE TT0- [TIK-2. Ciocoben [1K-2.1 Bemomnuser Ompoc, pede-
uatust. Knaccungukanus. | pazpabaTbiBaTh Tpe- | aHAIN3 TpeOOBaHUH K pat, 1oKiaf,
OO6mactu mpuMeHeHHsI 1 | OOBaHUS U TTPOCK- porpaMMHOMY o0ec- TECT, 3a4eT
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YCHUC

¢ nomoIubsio TensorFlow
u Keras

THPOBATh MPO-
rpaMMHOe obecrie-
YeHUE

NEYEHUIO

[1K-2.2 Pa3pabarbiBaeT
TEXHUYECKUE CIICLIH-
¢uKamm Ha po-
rpaMMHBIE KOMIIOHEH-
THI U UX B3aUMOJICH-
CTBUE

[1K-2.3 IIpoexTupyet
IporpaMMHoe obecrie-
YeHHE

2. | Tema 2. OcHoBsl uckyc- | I1IK-2. Cioco6en [IK-2.1 Beimonusier Omnpoc, pede-
CTBEHHBIX pa3pabaThIBaTh Tpe- | aHAIHM3 TPeOOBaHUI K part, IOKJIa,
HelipOHHBIX ceTeil. Bae- OOBaHMS U IPOCK- | MporpaMMHOMY obec- TECT, 3a4eT
JleHHe B MalMHHOE 00y~ | TMPOBATb Tpo- MEYEHUIO
yenue ¢ tensorflow rpammuoe obecrie- | I1K-2.2 Pa3zpaGaTsiBaeT

YeHHe TEXHUYECKUE CIeIH-
(uKanuu Ha mpo-
IrpaMMHBIC KOMITOHCH-
THI U UX B3aUMOICH-
CTBHE
[IK-2.3 IlpoexTupyer
mporpaMmMmHoe odecrie-
YCHUC
3. Tema 3. OcobeHHOCTH ITK-2. Cnocoben [TK-2.1 BemomusieT Omnpoc, pede-
06paGOTKN GOBITNX paspabatbIBaTh Tpe- | aHAJIN3 TpeOOBaHUM K pat, IoKnaf,
nanHbIX. [IpeIBapuTes- OOBaHMS U IPOCK- | MporpaMMHOMY obec- TECT, 3a4eT
Hasl IOOTOBKA 1 aHamus | - Pobare MPo- HeaeHmo
rpammHoe obecrie- | I1K-2.2 Pa3zpabaTsiBaeT
AaHHEIX. MammnHoe YeHHe TEXHUYECKUE CIEIH-
oOyuenue. [locTpoenue (uKauu Ha mpo-
PEerpecCuoOHHON MOJIEIH. rpaMMHbIE KOMITOHEH-
ThI U UX B3aUMO/ICH-
CTBUE
[IK-2.3 IIpoexTupyet
IporpaMMHoe obecre-
YCHHUC
4. Tema 4. Pacno3naBanne | [IK-2. CnocoGen [1K-2.1 Bemomnuser Omnpoc, pede-
n306pakenuit Ha Python | paspabaTbiBaTh Tpe- | aHaM3 TpeOOBAHUMI K par, IoKIaf,
OOBaHMS U IPOEK- | MporpaMMHOMY obec- TECT, 3a4eT

Jdranbl popmMupoBaHus KoMneTeHuni B npouecce ocsoeHuss OIOII mpsamo
CBSI3aHbl C MECTOM JUCHUIUIUH B oOpa3zoBaTesbHOM nporpamme. Kaxapiid stan (op-
MUPOBAHUSI KOMIIETEHIINH, XapaKTEPU3YETCsl ONPEACICHHBIMU 3HAHUAMU, YMEHUSIMHU
Y HaBbIKAMH U (MJIM) OTMBITOM MPO(EeCcCCHOHANBHOMN AesTeNbHOCTH, KOTOPBIE OLICHUBA-
IOTCSI B MPOLIECCE TEKYIIEro KOHTPOJISI yCIEBAEMOCTH, TPOMEKYTOUYHOM aTTeCTALlUU
10 TMCUUITTMHE (MPAaKTUKE) U B TIPOIIECCE UTOTOBOM aTTECTAIINH.

JucuunnuHa « THTeeKTyalIbHbIE CUCTEMBD) ABJISECTCS MPOMEKYTOUYHBIM ITa-
MIOM KOMIUIEKCA JUCIUIUINH, B XOJI€ U3yUYCHUS KOTOPHIX y CTYyJACHTOB (hOPMHUPYIOTCS

komrereHuu [1K-2.
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®opmupoBanue komneTeHuu I[IK-2 HaymHaeTcss ¢ U3Yy4YEHUS AUCHUTUIMHBI
VYyeOHas mpakTUKa: 03HAKOMHTENbHAS TpakTuka, «HpOpMalMOHHbBIE CETH U KOM-
MyHUKanun», «IIpoekTHast AesITeNbHOCThY», YUeOHas MpaKTHKa: HAyYHO-UCCIEI0Ba-
TenbCKasi paboTa (MOJy4eHUE MEPBUYHBIX HABBIKOB HAyYHO-HCCIIEA0BATEIbCKONU pa-
00Tbl), YueOHas MpaKkTUKa: TEXHOJIOTHYECKas (MPOEKTHO-TEXHOJIOTNYECKas) MpaKTH-
Ka, «ba3bl JTaHHBIX».

3aBepiiaercs padboTa 1no (pOpMHUPOBAHUIO Y CTYJECHTOB YKa3aHHBIX KOMIIETEH-
Ui B X0Jie n3yueHus nuciuiuinl «llapannensHoe nmporpammupoBanue», «IIporpam-
MHpPOBaHHUE Ha SI3bIKE HU3KOTO YPOBHs», « CHCTEMHOE MPOrpaMMHOE OOecIrieueHue,
«Teopusi BBIYMCIUTENBHBIX MPOLIECCOB U SI3IKOB TPOTPAMMUPOBAHUS, « IPrOHOMHU-
ka», «TexHuuecknii nauzaitH», I[IpOM3BOACTBEHHAs NPAKTHUKA: TEXHOJOTMYECKAS
(MPOEKTHO-TEXHOJIOTHYECKas) NMpakThka, [Ipon3BoACTBEHHAsS MpaKTUKA: HAYYHO-KC-
cienoBarenbckas padota, «lludposas 06paboTka CUTHAIOBY, « APXUTEKTYpa BbIYKC-
JUTEIBHBIX CUCTEM», [[pON3BOICTBEHHAS TPAKTUKA: NPEAIUILUIOMHAS IPAKTHKA.

Urorosas orenka chopmupoBanHoctu komneteHimu [1K-2 onpenensiercs B ne-
puox I'ocygapcTBeHHAst UTOrOBasi aTTECTAIM: MOArOTOBKA K cAa4e U caava rocyaap-
CTBEHHOT0 3K3aMeHa, ['ocyiapcTBeHHas HTOTOBasi aTTECTALIM: BHIMOJHEHHUE U 3allu-
Ta BBITYCKHOM KBATH(PUKAITMOHHON pabOTHI.

B npounecce u3yuyeHusi AUCHUILINHBI, KOMIIETEHIMH TaK:Ke (POPMUPYIOTCS
MO3TAIHO.

OcHoBubiMH dTanamMu  ¢opmupoBanus [1K-2 npu u3ydeHUM IUCHUILTAHBI
b1.JI(M).B./IB.4.1 «/HTennekTyanbHble CUCTEMBD) SIBJISETCS MOCIEA0BATEIILHOE U3Y-
YEHHUE COJICPKATEIHHO CBS3AHHBIX MEXKIY COO0O0i TeM y4eOHbIX 3aHsTHil. M3ydyeHue
KaKJI0M TEMBI MpeJIoiaracT OBIaJeHUE CTYJACHTaMU HEOOXOUMBIMHU JIECKPUTITOPA-
MU (COCTaBISIOMUMH) KOMIIETEHIIMNA. J[7s OLeHKH ypoBHS CPOPMUPOBAHHOCTH
KOMIIETEHIIMIA B MPOIECCE MU3YUYEHUS AUCUUILIMHBI MPETYCMOTPEHO MPOBEJICHUE Te-
KYIIEro KOHTPOJIsl yCIIEBAEMOCTH 0 TemMaM (pa3enaM) JUCHUILIMHBI U TPOMEXYTOY-
HOM aTTeCTalMU MO AUCHUIUIMHE — 3a4eT.

6.2. KonTpoJbHbIE 32JaHUS U MATEPHAJIbI, HEO0OXOAUMBbIE IJIsl OLIEHKH 3HA-
HUI, yMEeHUIl U1 HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH, XapaKTePU3yIINX ITa-
nbl GopMHUpoBaHMsI KOMIIETEHIIMH B Mpoliecce 0CBOEHNsI 00pa3oBaTeibHOM NMPo-
rpaMmbI

6.2.1. KonTposbHbIe BOPOCHI 0 TeMaM (pa3aesiaM) JJIs OMPOCa HA 3aHS-
TUSIX

| Tema (pazzgen) | Bompockl
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Tewma 1. OcHOBHBIE TTOHSI-
tus. Kimaccudukanms.
OO6nactu NpUMEHEHUs 1
AJITOPUTM TOCTPOCHUS
HMHTEJUIEKTYaJIbHOW CUCTE-
Mbl. KoMnbroTepHbie
CpeaCcTBa pa3padOTKH U
A3BIKU
MPOrpaMMUPOBAHUS UH-
TEJUIEKTYyaJIbHBIX CUCTEM

[1K-2

. CTpyKTypa MHTEIIEKTYaJIbHOU CUCTEMBI.

. KoMoHEHTBI apXUTEKTYpbl UHTEIJIEKTYaIbHOM CUCTEMBI.
. BxonHble, MpoMeKyTOYHBIE M BBIXO/IHbIE JaHHbIe B MIC.

. XpaHWIMIIE 3HAHUN U MEXAHHU3M JIOTUYECKOTO BBIBOJA.

. [Togxoe! k opranuzanuu 00padOTKU 3HAHUH.

. Anroput™ B3aumozeicTeust KoMmrnoHeHToB MC.

. [loHsiTue cucTEMBI, pelIaronel 3aa4 ¢ HEOIPEACICHHOCTHIO.
. TurnoBbie BUBI 3a1a4 B UHTEIUVIEKTYaIbHBIX CUCTEMAX.

. MeTonbl mpeacTaBIeHUs] 3HAHUM.

10. DTarpl MOCTPOCHUS UHTEJUICKTYaJIbHON CHCTEMBI.

O 0 1N DN K~ W —

Tema 2. OCHOBBI HCKYC-
CTBCHHBIX

HEUpPOHHBIX ceTell. Bee-
JICHUE B MallTuHHOE 00Y-
yeHwue ¢ tensorflow

[1K-2

1. Cnenuanu3upoBaHHBIE S3BIKH JIJISI TOCTPOEHUSI MHTEUIEKTYJIbHBIX
CHUCTEM.

2. Ucnonb3oBanue Python B MHTEIUIEKTyabHBIX CUCTEMAX.

3. [Ipumepsr oubmorex Python mns UU: scikit-learn, TensorFlow,
Keras.

3. Ucnonw3oBanue Jupyter Notebook st nccnenoBanuii.

4. SI3b1ku noruveckoro nporpammupoBanus: Prolog, CLIPS.

5. CpeactBa Bu3zyaibHOro npoektupoBanust NC.

6. CpaBHEeHHE POU3BOAUTEILHOCTH Pa3HBIX sA3bIKOB B 3aauax MC.
7. Pabota ¢ maccuBamu 1 Matpuiiamu B NumPy.

8. Busyanuszanus nansueix B Matplotlib u Seaborn.

9. Ucnonw3oBanue miatdopmer Google Colab.

10. SI3bIku Joruyeckoro nporpammupoBanus: Prolog, CLIPS.

Tema 3. OcobeHHOCTH 00-
paboTKH OONBIIMX JTaH-
HbIX. [IpeaBapuTenpHas
IMOJTOTOBKA M aHAJIU3 JIaH-
HbIX. MamuHHoe o0yye-
nue. [loctpoenune perpec-
CHOHHOU MOJEIH.

[1K-2

. O0yuenue ¢ yaurenem u 0e3 yIuTels.

. AropuTMBI KJ1accu(UKAIMK U PETPECCUU.

. [locTpoeHue nepeBa peuIeHUM.

. Ucnionp30BaHne METO/1a OMTOPHBIX BEKTOPOB.

. AJITOpUTMBI KJIaCTEPU3ALIUH.

. MeTo/ rmaBHBIX KOMIIOHEHT.

. Be1Oop npu3HaKoB U UX BaKHOCTb.

. [Ipobsema nepeoOydeHust U criocoObl OOPHOBI C HEH.
. Kpocc-Banuparus mozenei.

10. ITporao3upoBaHue Ha OCHOBE HCTOPHUYECKUX JTaHHBIX.

O 00 1IN DN W~

Tema 4. Pacno3HaBaHnue
n3o0paxxkenuit Ha Python ¢
nomoisio TensorFlow u
Keras

IK-2

1. DileMeHTBI TI0JIb30BATENHCKOTO HHTEpdEelica HHTEUICKTYaIbHON CH-
CTEMBI.

2. lMpunnuner UX/UI qist cucrem M.

3. COop monb30BaTENBCKUX JAHHBIX Yepe3 HHTepdeiic.

4. Ucnonb30BaHKEe BU3YyaIU3aluu B 00YUYaIOLUIUX MOJIETISX.

5. MlaTepdeiicel ynpaBieHUs 3HAHUAMU.

6. /IlnamoroBeie CUCTEMBI U YaT-OOTHI.

7. IHTENNneKTyanbHble IOMOIIHUKY.

8. Ucnonw3oBanue JavaScript B uaTepdeiicax NUC.

9. Peanuzanusi BU3yaJIbHOT'O BBIBOJIA PE3YJIbTATA MPEACKA3aHUSI.
10. Posb 0OpaTHO# CBSI3M OT mob3oBaTens B 00yuenun MC.

IlIxa/jsa oeHMBAHUS OTBETOB HA BONPOCHI

IMTxama oneHUBaHUSA |

Kputepuu oliecHUBaHUS
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OO0yuarommiics TIy0OKO U COepKaTeNbHO PACKPHIBAET OTBET Ha

«OTanyHO» KK TEOPETUYECKH BOMPOC, HE MOMYCTUB OmMUOOK. OTBET HO-
CHUT Pa3BEPHYTHIM M MCUEPIIHIBAIOIIAN XapaKTep.

OOyuyatonuiicss B 1I€JIOM PacCKphIBA€T TEOPETUYECKUE BOIPOCHI,

«Xopouio» OJIHAKO OTBET XOTs ObI HA OJTUH U3 HUX HE HOCHUT PAa3BEPHYTOTO U HC-

YEPIBIBAIOIIETO XapaKTepa.

«YILOBJ'ICTBOPI/ITeJ'IBHO»

OO0y4armuiicss B 1I€JIOM PAaCKpbIBAET TEOPETHUECKUE BOMPOCH U
JIOITyCKAeT psifi HETOYHOCTEH, (hparMeHTapHO pacKphIBaeT COACpIKaA-
HUE TEOPETUYCCKUX BOIPOCOB MIIM UX PACKPBIBACT COICPKATEIHHO,
HO JIONYCKasi 3HAYMTEIbHBIC HETOYHOCTH.

«HeynoBneTBopuTeIbHO»

OOyuatonuiicst He 3HaeT OTBETOB Ha IIOCTABJIEHHBIE TEOPETUYE-
CKHE BOIPOCHI.

6.2.2. TeMblI 1)1 TOKJIA0B

Tema (pazgen) Bomnpocel
Tema 1. OcHOBHBIE TT0- [K-2
usatus. Knaccuduxanus. | 1. OGmiast cTpyKTypa apXUTEKTypbl HHTEIUIEKTYaIbHOU CUCTEMBI.
O6uactu npumenenust U | 2. Ponb 6a3e1 3nanmii B VIC.
AITOPUTM TOCTPOCHUS 3. MexaHu3MBbl JIOTHYECKOTO BBIBOJA U MHTEPIPETAIIHH.
UHTEIUIeKTyanbHOU cu- | 4. CriocoObl ipencrasnenust 3uanuii B IC.
crembl. Komnbiotepusie | 5. MeToibl 00paboTku Heonpeae€HHON nHpOpMaIIiH.
cpencrtsa pa3pabdotrku u | 6. Mcronp3oanue ontonoruii B C.
SI3BIKHA 7. Poib sxcniepTHBIX ToacucteM B C.
IIporpaMMupoBaHus uH- | 8. BzaumoneiictBue moaynei B pactpenenennon HUC.
TeIUTeKTyalnbHbIX cicTeM | 9- [IPMMEpbl apXUTEKTYPbI PeallbHbIX HHTEIUIEKTYaIbHbIX CHCTEM.
10. MaTemiexTyallbHble CUCTEMBI B YIIPABICHUN OU3HEC-TIPOIIECCaMHU.
Tema 2. OcHoBbl uckyc- | [1K-2
CTBEHHBIX 1. S3pik Prolog u ero ocobenHoCTH.
HelpoHHBIX ceTell. BBe- | 2. [Ipumeps npoexTos Ha CLIPS.
JIeHWe B MalIMHHOE 00y- | 3- 00630p cpensl pazpadbotku Jupyter Notebook.
gente ¢ tensorflow 4. SI3wik Python B 3amavax M.
5. CpaBuenue s3pik0B Python u R B moctpoenun VC.
6. Ucnonp3oBanue 6ubnuorekn NumPy B MHTEIIEKTYa IbHBIX CUCTEMAX.
7. Scikit-learn: mpuMeHeHune B KnaccuGUKAIMK U PETPECCUU.
8. Pa3paboTka Bu3yanpHbIX HHTEpdeiicoB B Tkinter u PyQt.

9. Google Colab xak obnaunas cpena mia odyuenus UC.
10. TTpuMepsl Ko1a MHTEIUICKTYJIBHBIX areHToB Ha Python.
Tema 3. OcobeHHOCTH [K-2
06pabOTKH GONBIINX 1. Paznuumst oOydeHust ¢ yauTeseMm u 0e3 yIuTes.
nanHbIx. [IpeBapuTes- 2. [IpumeHeHne KIacTepu3alli B MHTEIIEKTYalbHbBIX chcTeMax.
Hast TIOJTOTOBKA H aHA- 3. Cpasnenue anroputmoB kinaccudukanun: KNN, SVM, Decision Tree.
4. O630p MeTO1a OIIOPHBIX BEKTOPOB.
T3 JAHHBIX. MammnHoe 5. Mcnonb30BaHuE CIyYalHOTO JI€Ca B MHTEJUIEKTYaJbHbIX 33/1a4ax.
oOyuenwue. [locTpoenue | 6 Merox rasubix kommonenT (PCA) B aHATH3E IPH3HAKOB.
PErpeccHoHHON MozieN. | 7. BopeOa ¢ mepeoOydenueM: perymspusanus u dropout.
8. Kpocc-Banuanus 1 HacTpolika mapameTpoB MOJIEIH.
9. Asromaruzanus ML-3agau ¢ AutoML.
10. AHanu3 METPHK Ka4ecTBa MOJICIIN: accuracy, precision, recall.
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Tema 4. Pacrio3naBanue
n300paxenuii Ha Python
¢ nomonirsio TensorFlow
n Keras

[1K-2

1. CoBpemennsie nmoaxoasl k UX/UI B cucremax ¢ NUN.

2. HTepdeiichl roJocoBOro BBOJIA B UHTEIIEKTYAIBHBIX CUCTEMAX.

3. Ucnonws3oBanne BU3yanbHOU 00paTHOM cBs3u B oOydaronux VC.

4. Pa3paOoTka aganTUBHBIX HHTEP(EIHCOB A pa3HBIX MOJIb30BaTENEH.
5. OOpaTHas cBA3b KaK (aKTOp aJaNTHBHOTO OOYYECHHS CUCTEMBI.

6. Buzyanu3aiusi 601bIINX TAaHHBIX ¥ aHAJTUTHKA.

7. NUnTerpamus 4aT-00TOB C MHTEIJIEKTYaIbHOW CHCTEMOM.

8. IIpumenenue 6ubanorex Plotly u Dash ans unrepdeiicos UC.

9. Peanuzarnus BU3yalbHBIX pEIICHUH I KIaCCH(UKATOPOB.

10. Mcnonb30oBaHKe MOIb30BATENBCKUX CLIEHAPUEB MPU 0OYUEHUU MOJIE-
M.

Ixajga oneHNBaHUA

[IIxana orieHUBaHUS

Kputepuu orieHuBaHuUsI

«OTanyHo»

OOyuaromuiics riay0oKo U COAepKATEIBHO PACKPBIBACT TEMY JIOKIaa, HE
JIOMTYCTHB omHO0K. OTBET HOCHUT pPa3BEPHYTHIA W HCUSPIBIBAIOIIHMIA XapaKTep.

«Xopomio»

OOyuJaromuiicss B IIEJIOM PacKpBIBa€T TeMY JOKJIaNa, OJHAKO OTBET XOTS
OBl HA OJIMH M3 HUX HE HOCUT Pa3BEPHYTOI'0 M MCUEPIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO»

OOyuatomuiicst B IeJIOM PacKpbIBAaeT TEMY OKJIaa U JOIYCKaeT psl He-
TOYHOCTEH, (pparMeHTapHO PACKPHIBAET COAEP KaHNE TEOPETHUECKHUX BOMPO-
COB MJIM MX PAacKpBIBa€T COAEPIKATEIbHO, HO JOMYyCKas 3HAYUTEIbHBIC HE-
TOYHOCTH.

«HeynoBiaeTBOpUTETHHO

OOyuaromuiics He BaJeeT BEIOPAaHHOH TeMo

6.2.3. OleHOYHBbIE CPEACTBA OCTATOYHBIX 3HAHMH (TECT)

ITK-2.

1. Uro siBiIsieTCsl KJIIOYEBbIM OTJIHYHEM HHTE/LIEKTYAJbHOI CHCTEMbI OT
TPAAUIHOHHOIO ajaropurma?

1)  Hcnons3oBaHue MEpEMEHHBIX

2)  Hamuuwme monb30BaTeNbCKOro HHTEpdEiica

3)  CnocoGHOCTh K 00YYEHHIO U aJjanTaluu

4)  Paborta TOJIbKO B pe€ajIbHOM BpEMEHU

2. YUTo BXOAUT B OCHOBHOM IMKJI MOCTPOCHUSA I/IHTeJIJIeKTyaHLHOﬁ CHUCTC-

1) Komnunsiius, oTinaaka, myOoiauKamms

2)  Coop TpeboBaHuUM, TECTUPOBAHUE, YIIAKOBKA

3)  COop maHHBIX, MOJIEIMPOBaHUE, 00yUeHUE, TPOBEPKA
4)  KoaupoBaHue, JTUIIEH3UPOBaHUE, MIK(PpOBaHUE

3. Kaxkoii sI3bIK Yale BCero uCmoJb3yeTcs Il peajin3alui HelipOHHBIX ce-

MbI?

Teit?
1)  Pascal
2)  Python
3) PHP

4)  JavaScript
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4. YTto Takoe IKCIEePTHAA cUCcTEeMA?

1) Cucrema, ocHOBaHHas Ha 0a3ax JaHHBIX

2)  Cucrema, sMyaupyonasi IpUHATHE PEIICHHUN SKCIIEPTOM
3)  KowmmbroTepHsIif BUPYC C HICKYCCTBEHHBIM MHTEILIEKTOM
4)  Cucrema qis 3D-MoaenupoBaHust

5. Kakas u3 HHMKenepe4vHCJEHHbIX (PYHKIUI HCHOJIb3YeTC B KadecTBe
(pyHKUMH AKTUBALMHU?

1)  Cunyc

2)  T'unepOonuyeckuil TaHTEHC

3)  Jlorapudm

4)  Cpennee apupMeTHIECCKOE

6. Uro Takoe Tenzop B Oud.1uorexe TensorFlow?

1)  Toubko uKciIOBas IEPEMEHHAS

2)  TI'paduyeckuii 3neMeHT

3)  OOBeKT, NpeACTaBIISIONINN MHOTOMEPHBIM MAaCCUB JTAHHBIX
4)  Ilpocrtas cTpoka TEKCTa

7. UTO U3 NMEepPevYucCJIeHHOr0 SIBJSAETCH THUIIOM MCKYCCTBEHHON HEHPOHHOM
cetn?

1) DHTML
2) CNN
3) XML
4)  ARP

8. Kakoii MmeToa ucnosb3yercs AJisi OLEHKH TOYHOCTH MOJeJTH HA HOBBIX
AAHHBIX?

1)  OOyuaromias BEIOOpKa

2)  TecroBas BeIOOpKa

3)  Cxarue JaHHBIX

4)  KsmmpoBaHue

9. Kakoii TUII CBSI3H XapaKTepeH 1JIA ceTeil ¢ 00paTHOM CBA3bIO?
1)  OnHOoCTOpOHHSA

2)  Huxnamyeckas

3) Cnyuaitnas

4)  IlapannenbHas

10. YUTo 13 nepevHuCcIeHHOT0 XapaKTepu3yeT 00y4eHue ¢ yqyureaemM?
1)  OrcyrcTBUE 00yYAIONUX TaHHBIX

2)  Pabora 6e3 TecToB

3)  Hcnonp3oBaHMe pa3MEUYEHHOI0 Ha0Opa JaHHBIX

4)  OOyuenue 6e3 0OpaTHOU CBS3U
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11. Kaxkoii 31eMeHT oTBe4daeT 3a nepenady uHGopMauuu B HeiipOHHOMH ce-

T™?

1) ®uibtp

2)  BeccBsa3u

3) Ilopor

4)  Kareropus

12. Yro Takoe nepeody4enue (overfitting)?

1)  OrcyrcTBHE 00yUeHUs

2)  Hwuzkas TouHOCTH Ha O0y4aromiel BHIOOpKe

3)  Ornauynas paboTa Ha oOydaroliel BHIOOPKE, HO TIJI0Xasi HA HOBBIX JaH-
HBIX

4) Onmbka KOMIMISIILIAA

13. Yo aesaer cj10i AaAKTUBALIMUA B HEHPOHHOM ceTH?

1)  VYMeHblIaeT pazMep BXOAHBIX JAHHBIX

2)  IIpeoOpaszyet BXOJIHBIC JTAHHbIE B KaTeropuu

3) BBoauT HEMMHENHOCTL B MOJIEITH

4)  Pa30uBaer JaHHBIE HA TPYIIIIHI

14. Kakasa u3 OuOJMOTEK HCHOJB3yeTCH MJ MAIIMHHOIO O0y4YeHUs B
Python?

1) Flask

2)  Django

3)  Scikit-learn

4)  React

15. Uto Takoe o0y4eHnue 0e3 yunresisi?

1)  Hcnonws3oBaHue BHENIHEH 0a3bl 3HAHUIN

2)  Pabora c KaTeropu3MpOBaHHBIMU JaHHBIMU
3)  OOyuenue moaenu 0e3 pa3sMEUEHHBIX JAHHBIX
4) [lepenaua 3nanuit mexay MU

16. Kak Ha3bIBaeTCs NPOLECC KOPPEKTUPOBKH BECOB B HEMPOHHOM ceTH?
1) AKTHUBaIsg

2) Nuanimanuszams

3)  OOGyuenue

4)  Hopmanuzauus

17. Yo npeacrasJsier co6oii rpad Borunciaennii B TensorFlow?
1) baza nannbix

2)  Choucok OubIMoTEK

3)  Cxema 3aBUCHUMOCTEN MEXAY ONEPALUSIMU

4)  MaccuB uncen
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18. Kakoii Tun n1aHHbIX HaubOoJ1ee yacTo ucnob3dyerca B TensorFlow nisi
NnpeACcTABJIEHUS BXOHbIX JAHHbIX?

1) TaOnunel

2)  Tensopsl

3)  MaccuBbl CHMBOJIOB

4)  Koprexu

19. Yro nenaer pyHKuMs NOTEPh B MOAEJIH MAIIMHHOTO 00y4eHus ?
1)  Crpour rpad

2)  XpaHUT apaMeTpsl

3) O1ieHMBaET TOYHOCTh MPEACKA3aAHUS

4)  JlenuT BHIOOPKY

20. Yto o003HaAUYaeT TEPMUH KJIacCUuPUKANUA B MAIIUHHOM 00y4eHHH?
1)  IIporHo3upoBaHu€ HENPEPHIBHBIX 3HAYCHUI

2)  I'pynnupoBka JaHHBIX

3)  HasnauyeHue 0OBEKTOB K KaTErOpUsM

4)  VYnanenue ny0auKaToOB

21. Kakoit aaroputm moaxoauT JJisl 3a1a4u perpeccum?
1) Meton Ommkaimmx cocenei

2)  JlepeBbs penieHuit

3)  Jluneiinas perpeccus

4) Metoa knactepusaiuu

22. Kakoii 3j1eMeHT onpeaesisieT CTPYKTYPY HEPOHHOM ceTu?
1)  KonuuecTBo urepanuii

2)  KomuuecTBo clI0€B U HEUPOHOB

3)  OObeM BBIOOpPKHU

4)  CxkopocTh mpoiieccopa

23. Yto Takoe 31moxa B npouecce o0y4eHusi HeiipoOHHOU ceTn?
1)  OpnuH mar o6paTHOTrO pacHpoOCTPAHEHUS

2) OJ1H MOJTHBIN TPOXO0/ M0 00YYarOIIUM JaHHBIM

3)  HUrepauus no tectoBoi BEIOOPKE

4) Ckatue Moaeiu

24. Kakoii u3 cjIeqylIux aJropuTMOB OCHOBAH HA PACCTOSHUH MEKIY
o0beKkTaMu?

1)  Meroa onoOpHBIX BEKTOPOB

2)  Meron K-6nmxaitmmx coceneit

3)  I'panueHTHBIN CIyCK

4)  baiiecoBckas kiaccupuKaIus
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Huu?

25. Yto Takoe «BbIOPOC» B HA0Ope JAHHBIX?
1)  IloBropsroiieecs 3HaUCHHE

2) Ommbka KOMIMISLIAA

3)  AHOManbHO OTJIMYAIOLIEECS 3HAUEHUE
4)  3HayeHue N0 YMOJIYAHHUIO

26. Kakoii mar cJjieayer 3a 3TanoM MOoAroOTOBKH JTaHHbIX?
1) Cxarue

2) OOGy4eHue MoaeIu

3)  TectupoBanue unrepderica

4)  Kongeprtanus ¢popmaToB

27. YUto sIBJSIETCS OCHOBHBIM HEAOCTATKOM OJHOCJIOMHOI HEelpPOHHOI ce-

1)  CnoxHOCTH HACTPOMKH

2)  Manas TOYHOCTh

3) HeB03MOKHOCTH pellieHrs HETUHEWHBIX 3a]1a4
4)  Hwuskas ckopocThb

28. Uto nesaet oOpaTHoe pacnpocTpaHeHre OMUOKH?
1)  VYwmenbluaer BpeMs 00yueHus

2)  OmnpenensieT HY>KHYIO apXUTEKTYpy

3) OOHOBJISIET BECa MOJIETN

4)  JlemaeT mporuos

29. Yto Takoe cBepTouHblii cjoit B CNN?

1)  Cnoi, npeoOpa3yromnuii KaTeropuu

2)  Cioi, BBIYUCTSIONINHI IIOTHOCTD

3)  Croi, u3BieKaroumi NpU3HaAKU U3 U300paKEHUM
4)  Cnoii yganeHus BBIOpOCOB

30. B yem cocTouT 3a1a4a NpeI00PaAdOTKHU JAHHBIX?

1)  CoprupoBka (aiinoB

2)  VYnanenue npoOeyioB B TEKCTE

3)  IlpuBeneHue MaHHBIX K IPUTOJTHOMY JUTS aHATIHN3a BUILY
4)  JlobGaBieHue 1nymMoB

31. Kakoii popmaT yaine MCNoJIb3yeTcs 15l BU3YaJIbHbIX JAHHBIX B 00y4e-

1) XML
2) IPEG
3)  CSV

4)  PDF
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32. Yro nenaer pynkuusa akrupanun ReLLU?

1)  OrpanuumuBaer 3HaueHus ot -1 1o 1

2)  IlpeobOpasyer naHHbIC B IOTApU(PMHUUECKYIO IIKATY

3)  Bo3sBpamaer HOJb MPU OTPUIATEIBHBIX 3HAUYCHUSX, MHAYE CaMO 3Haye-

HUE

4)  Jenut 3HaueHus Ha 10

33. Kakoii moka3arejib HCIOJIb3YeTCH /sl OLEHKH TOYHOCTH KJIaccuuka-
Topa?

1)  CxkopocTh BBIUMCICHUI

2)  Pasmep monenu

3)  Hons npaBuiibHO KjIacCU(UIUPOBAHHBIX IPUMEPOB

4)  KoauuecTBO CI0€B

34. Kakoe CBOMCTBO Ba:KHO [IJIsi HOPMAJIU3AUUM JAHHBIX?

1)  3naveHus OJIU3KU K HYIIO

2)  3HayeHUs JexaT B OJHOM Maciitade

3)  3HayeHus ciy4ailHbI

4)  JlaHHble 1yOnupyroTCA

35. YUto nesaet ajqropuTMm jJepeBa pelieHuia?

1) [TepeBoauT KOA

2)  Ctpourt nepeBo u3 u300pakeHu

3) IlociemoBarenbHO AETUT AaHHBIE MO YCIOBUSM

4)  IlepememmBaeT BHIOOPKY

36. Uro o003HauaeT TepMuH "'0aT4" B MAIIMHHOM O0y4eHUM?

1) Cioit maHHBIX

2) IToaMHOXeCTBO JJaHHBIX, 0OpabdaThIBAEMOE 32 OJIMH IIIar

3)  Ommubka Moaenu

4)  Hosblli cnoit

37. Uro Takoe dropout B HelipoceTsix?

1)  OcranoBka oOy4eHHs

2) MNuannuanusanysa BecoB

3) HckimroyeHue HEMpOHOB Ha dTame OOy4YeHHUs MJId MPEeIOTBPAIICHUS
nepeooyyeHuUsI

4)  TectupoBaHuE MOJECIIH

38. UTo M3 HMKenepeunCJIeHHOr 0 yIy4laeT Ka4ecTBo 00y4uarmnieid BbIOOp-
Kku?

1)  IloBTOpeHUE JaHHBIX

2)  Hanuuue BbIOpOCOB

3)  bamaHcupoBKa KJIacCOB

4)  CnyyaiiHoe yiaJieHUE JaHHBIX
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39. Kakasi MeTpHKa MCIOJIb3YyeTCsl IPH perpeccun?

)
2)
3)
4)

Accuracy

Precision

Mean Squared Error
Recall

40. Yrto Takoe runepnapaMerpbl B Mogeu?

1)
2)
3)
4)

[lepemeHHBIE BHYTPHU MOJICTIH
[TapameTpsbl, HacTpauBaeMbIe 10 00yUCHUS
Ok Moaenu

daiinel Mo

41. Y10 Takoe Keras?

)
2)
3)
4)

SI3BIK IpOrpaMMUpPOBaHHKS

OpelMBOPK I BU3yalu3aluu
BricokoypoBHeBas o6omnouka anst TensorFlow
CepBHUC XpaHEHUS TAHHBIX

42. Kakoii u3 puiIbTPOB MOKeT Mcnoab3oBaTbest B CNN?

1)
2)
3)
4)

CriaaxuBaroumi
AndaBUTHBIN
TexcToBbIN
PaznenutenbHbIN

43. Yto nenaet myJJIMHTOBBI CJI0M?

)
2)
3)
4)

VYBenuuuBaeT pa3sMepHOCTb JaHHBIX

VY nanseTr HeUpOHbI

CxumaeT pa3MepHOCTb, COXPaHss BaKHbIE MPU3HAKU
JloGasisieT urym

44. Yto Takoe o0yyeHue no npeuegeHram?

1)
2)
3)
4)

Hcnosap3oBaHue 1M1a0I0HOB OIIMOOK

Hcnonp3oBanne 6a3bl IPUMEPOB TSI IPUHSATHS PEIICHUH
Hcrnonp30BaHNe JTOTHICCKUX BBIPAKESHUN

OOyueHre Ha aHOHMMHBIX JaHHBIX

45. Kakoii MeTo1 Yaie Bcero MCnoJb3yercs sl KiacTepusamun?

)
2)
3)
4)

MeToa riaBHbIX KOMIOHEHT
K-cpennux

Meton nepeBa
['pagueHTHBIN CITyCK

Kurou Kk Tecry:
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1.3 2.3. 3.2 4.2 5.2 6.3 7.2 8.2 9.2
10.3 11.2 12.3 13.3 14.3 15.3 16.3 17.3 18.2
19.3 20.3 21.3 22.2 23.2 24.2 25.3 26.2 27.3
28.3 29.3 30.3 31.2 32.3 33.3 34.2 35.3 36.2
37.3 38.3 39.3 40.2 41.3 42.1 43.3 44.2 45.2

Il kana OINCHUBAHUA PE3YVJbTATOB TCCTUPOBAHUSA

% BepHBIX pelieHuii (0OTBETOB) [IIkana olieHUBaHUSA
85-100 OTJINYHO
70 - 84 XOPOIIIO
50- 69 YJIOBJIIETBOPUTEITHHO
0-49 HEYJOBJIETBOPUTEIHHO

6.2.4. Ilpumepsl 32124 NPHU pa3d0pe KOHKPETHBIX CUTyalU

Tema 1. Ocnognvie nouamus. Knaccugpuxayusa. Obaracmu npumereHus u aneo-
pumm nOCMpoeHus: UHMeLLIeKmyanbHou cucmemol. Komnviomepuvie cpeocmea pas-
PAOOMKU U A3bIKU NPOSPAMMUPOBAHUSL UHMELLEKMYAIbHBIX CUCTEM

IK-2.

1. [TocTpouTh aNropuT™M CO31aHUSI UHTEIJIEKTYalbHOW CUCTEMBI JJIs aBTO-
MaTHUYECKON COPTUPOBKHU pe3toMe Mpu Mpuéme Ha padoTy.

2. PaccmoTpeTh mpuMep SKCIEPTHON CUCTEMBI JJI TMarHOCTHKHU 3a001eBa-
Hui. OnucaTh 3Tanbl HIOCTPOEHUS.

3. CpaBuuth knaccuueckyto UC 1 ruOpuaHyI0, BKIIOYAIONIYIO SJIEMEHTHI
MarmHHOTO 00y4deHus. PazpaboTaTh crieHapuii mpuMeHEHHUS.

Tema 2. OcHo8bl UCKYCCMBEHHbIX HeUpOHHbIX cemel. Beedenue 6 mawunnoe
obyuenue c tensorflow

IIK-2.

1. [TocTpouTh MPOCTYIO MOJIENb OAHOCIONHON HEWPOHHOU ceTu Ha Python
¢ ucnosp3oBanueMm TensorFlow, pemaronyro 3agauy kiaccupuKarmm.

2. N300pa3uth cxeMy MHOTOCJIOMHON CETH, O0OBICHUTh Ha3HAUCHUE KaXK/10-
'O CJIOS.

3. Hanucatp kon akrtuBanmonno ¢pynkuuu (ReLU, Sigmoid), npumMeHUTH
K IpPUMEpY.

Tema 3. Ocobennocmu obpabomku oonvuux oanuslx. Ilpedosapumenvras noo-
2omoska u anaiuz oaunHvlx. Mawunnoe obyuenue. Ilocmpoenue pecpeccuoHHOU Mo-
oenu.

IK-2.

1. [TocTpouTh TUHEWHYIO PErPECCUI0 I MPEICKa3aHusl CTOMMOCTH aBTO-
MOOWJIS IO TapaMeTpaM (MOIIHOCTh, TOJ BBIITYCKA U T.1.).

2. Ucnons3ys 6ubnmoreky scikit-learn, cpaBHUTH TOYHOCTH TTOJIMHOMHUATTh-
HOM U INHEWHOW PErpeCCHH.

Tema 4. Pacnosznasanue uzoopasicenuti Ha Python ¢ nomowwro TensorFlow u

Keras
I1K-2.
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l.
buIbTPOB.

2.
KEHHSI KOIIEK U COOaK.

3.
KJIacCU(PUKALKU U TTPEAIIO

Hamucate ko 115 n3BiIeUYeHUS MMPU3HAKOB M3 N300paKEHUM ¢ TTOMOIIBIO
[TocTpouts Mozenb Ha 6aze TensorFlow, cnoco6Hyro pa3inudars u3o0pa-

[Ipoananu3upoBath pe3ylibTaThl MOAEHH. BuszyanusupoBaTh OIIUOKU

’KUTH CITOCOOBI IMMOBBIIICHUS TOYHOCTH.

HIkana oueHuBaHUuA

IITxana oneHUBaHUA

Kputepuu olieHUBaHHS

«OTINIHO»

00yJarOIIUHCS SICHO M3JI0KHJI YCIOBHUE 3aJ1a49H, pelIeHne 000CHOBAT

«XOopoLIo»

00yJarouiics SICHO M3JO0XKHII yCIOBHE 3a/a4i, HO B 000CHOBAaHUH peIle-
HUSI UMEIOTCSI COMHEHUSI;

«yI[OBJ'ICTBOpI/ITCJ'ILHO»

o0yyaromuiics HM3JI0XKWI PelIeHUe 3aJadd, HO 00O0CHOBas ero GpopMyIiu-
POBKaMU OOBIIEHHOTO MBIIIUICHMST;

«HeynoBneTBOpUTENBHOY»

oOyyvaromuiics He ySCHWUJ yCJIOBUE 3aJlauu, pelieHue He 000CHOBa 100
He cJ1a)1 pa0oTy Ha MIPOBEPKY (B CITydae MPOBEACHUS PEIICHUS 3a/1a4 B IIHCh-
MEHHO# opme).

6.2.5. Tembl 1751 pedepaToB

Tewma (pazmen)

Bomnpocsr

Tema 1. OCHOBHBIE TOHATHUS.
Knaccudpukanus. Obnactu
MPUMEHEHHUS U aJITOPUTM T10-
CTPOCHUS MHTEIJUICKTYaIbHOM
cuctembl. KomnbroTepHbie
CpelCcTBa pa3pabOTKH U
SI3BIKHM IPOTPAMMHPOBAHUS
HWHTEIICKTYJIbHBIX CUCTEM

IK-2

1. CoBpemeHHBIE KIacCH(PUKAITUN HHTCIUICKTYTBHBIX CHCTEM.

2. [Ipumepbl MPUMEHEHHSI UHTEIIEKTYaIbHBIX CUCTEM B 3JpaBOOXPaHE-
HUW.

3. Hcnonb30BaHre UHTEIIEKTYaTbHBIX CHCTEM B (DMHAHCOBOM CEKTOPE.
4. OTaudre UHTEIUICKTYaTbHBIX CHCTEM OT Kitaccuueckux U T-cucrem.
S. ATOpUTM NPOEKTUPOBAHUS UHTEIJICKTYalTbHOU CUCTEMBI.

6. ApxuTeKTypa 6a30BOM UHTEIICKTYaTbHOW CUCTEMBI.

7. IHTenneKTyanbHble CUCTEMBI B CUCTEMAaX MOIICPKKU IPUHATUS pe-
ICHU.

8. [lepcriekTUBBI Pa3BUTHS HHTEJUIEKTYAIbHBIX CUCTEM B IPOMBILILICH-
HOCTH.

9. Ponb 3HaHMIA U IPECTABICHUS 3HAHUN B UHTEIICKTYalIbHBIX CUCTE-
Max.

10. DTHKa ¥ cOIMANIbHBIE MOCIEICTBUS BHEAPEHUS HHTEIICKTYalbHBIX
CUCTEM.

Tema 2. OCHOBBI HCKYC-
CTBEHHBIX

HEUPOHHBIX ceTel. Benenue
B MalllMHHOE 00y4YeHUe ¢ ten-
sorflow

IK-2

1. UcTopus co3nanus U pa3BUTHsI UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
2. OCHOBHBIE THIIbI HCKYCCTBEHHBIX HEHPOHOB U (DYHKIIMHM aKTUBALUH.
3. OgHOCIOWHBIE U MHOTOCIIONHBIE HEMPOHHBIE CETH: IPUHIIMIIBI pabo-
THI.

4. CeTu IpsIMOTO PACTIPOCTPAHEHUS U CETH C OOPATHBIMU CBSI3SIMH.

5. Mexanu3mbl 00yueHus: HEHPOHHBIX CeTeH.

6. Pons 6ubnmorex TensorFlow u Keras B pazpaboTke HeiipoceTeii.

7. IlpuMepsl ycrenmHoro npuMeHeH s HelipoceTeit B Ou3Hece.

8. TpyanocTu u mpo6iemsl nepeoOydeHus: B HEHPOCEeTX.

9. CpaBHeHue HelipoceTel ¢ IPyTMMHU METOIaMU MAallIMHHOTO 00yUYeHHUs.
10. CoBpeMEHHBIC TPEH/IBI B Pa3BUTHH INTYOOKOTO 00YYCHHUSI.
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Tema 3. Ocobennoctu obpa-
OOTKH OOJIBIINX TaHHBIX.
[TpenBapuTenbHas MOATOTOB-
Ka ¥ aHaJIN3 JaHHbBIX. Ma-
muHHOoE o0yuenue. [1o-
CTPOEHHUE PErPECCUOHHOMN
MOJICIIH.

IK-2

1. [IpeaBaputenpHas 0OpabOTKa TaHHBIX B 33Jla4aX MAIIMHHOTO 00y4e-
HUS.

. MeTo/1p1 3a10THEHHS TPOITYCKOB B HAO0Opax JaHHBIX.

. Pabora ¢ xaTeropuanbHbIMU TPU3HAKAMHU B MAIIIMHHOM OOYYEHUH.

. AHanM3 KOppesLny U 3aBUCUMOCTEN MKy IIepEMEHHBIMU.

. HopManu3arus u crangapTusanus JaHHBIX: TEOPETUYECKUE ACTICKTHI.
. Jluneiinas ¥ MOTMHOMHMAIIbHAS PETPECCHsI: CPABHUTEIBHBIN 0030D.

. Kputepuu kauecTBa perpecCHOHHON MOJIEIH.

. Ucnions3oBanne Oubnmorexu scikit-learn st mocTpoeHus MOICIIEH.
. Ponb TecToBO# 1 00yuaromieil BBIOOPKU B TOCTPOCHUN MOJIEICH.

10. OmmOKHu perpeccuy 1 METOIbI MX aHaJIN3a.

O 03O Ui AWK

Tema 4. Pactio3znaBanne
n3o0pakenuit Ha Python ¢
nomoisio TensorFlow u
Keras

IK-2

1. ATropuTMBI U3BJIEYEHUS PU3HAKOB B U300PAKEHUSX.

2. [IpuMeHeHne CBEPTOYHBIX HEHPOHHBIX CeTel B 3a/1a4ax KiIacCU(pHKa-
102078

3. Apxurekrypa TunuuHoil CNN: cBepTOUHBIH, pooling U MOTHOCBSA3HBIN
CJIOH.

4. Ucnionb3oBanue TensorFlow u Keras miis knaccudukanum nuzodpaxe-
HU.

5. Pacrio3HaBaHue JIMIL: 3a/1a4U, METO/IbI, AT OPUTMBI.

6. MamrHHoe 00y4eHre U MEAUIIMHCKAs TUarHOCTHKA 10 U300paXeH -
SIM.

7. TpyTHOCTH ¥ OTPAaHUYCHHUSI IPU PACTIO3HABAHUH H300paKEHUH.

8. O0paboTka n300pa>keHHii B peaIbHOM BPEMEHH.

9. Bimusinue o0beMa oOy4varomeil BHIOOPKH Ha Ka4eCTBO KJIACCH(DUKAIIHH.
10. DTHYeCKHE aCIEKTHl KOMIBIOTEPHOTO 3PSHHSL.

IIIxana oueHUBaHUA

IITxana oneHUBaHUA

Kputepun onieHUBaHMS

«OTnuaHo» OOyuaromuiicst TIyOOKO U COAEPKaTEIbHO PAcKphIBAET TEMY CaMOCTO-
SATEIHHON paboTHI, HE MOMyCTHB OMMUOOK. OTBET HOCUT Pa3BEPHYTHIN U
HWCUEPIBIBAIOLIAN XapaKTep.

«Xopouio» OOyuaromuiicsi B LeJIOM PacKpbIBa€T TEMY CaMOCTOATEIbHOW paboThl,

OJTHAKO OTBET XOTs ObI HAa OJIMH U3 HUX HE HOCUT Pa3BEPHYTOTO U HCUYEp-
MBIBAIOIIETO XapakKTepa.

«Y 1OBJIETBOPUTEIBHO»

OOyu4aromuiicsi B EIOM PAacKphIBAaCT TEMY CaMOCTOSATENLHONH pabOoThI U
JIOITYCKAeT PSAA HETOYHOCTEH, (parMeHTapHO pPaCKpBIBAET COJAEp KaHUE
TEOPETHUYECKHX BOMIPOCOB MIIM UX PACKPBIBAET COJIEPKATENbHO, HO AOMyC-
Kas 3HAYUTEIbHbIE HETOYHOCTH.

«HeyaoBneTBOPUTENBHO»

OO6yuaromuiics He BIaJeeT BHIOPAHHON TEMOW CaMOCTOSTEIbLHON pabOThI

6.2.6. UnquBuayabHbIe 3aJaHNUS JAJI51 KYPCOBOH padoThl (IPOEKTA)

KP u KII o aucimm

winHe «HTeIeKTyalbHbIE CUCTEMbDY padodeil mporpam-

MO ¥ Y4EOHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

6.3. OLHEHOYHBLIE CPEJACTBA INPOMEKYTOUYHOI'O KOHTPO-

JISA

BOHpOCLI AJIFA IIOATOTOBKH K HpOMe)KyTO‘IHOﬁ arTreCcTalu 10 uToraMm OCBOCHHUHA
ANCIHHUIIINHBI I/IHTeJ'l.]IeKTya.]IbeIe CUCTEMBbI:
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IIK-2.

1. JIns permieHns Kakux 3a7a4 UCIIOJIb3YIOTCSl CUCTEMbI UICKYCCTBEHHOIO WH-
TEJIJIEKTa

2. Knaccudukanys HHTEIEKTyalIbHBIX CHCTEM

3. Otnuuue pelieHust 3a7a4 C MOMOIIBI0 HHTEJUICKTYyalIbHBIX CHUCTEM OT
KJIACCUYECKOTI'0 UMIIEPATUBHOTO MOAX0AA

4. DKCHEPTHBIE CUCTEMBI

3. AJITOPUTM MOCTPOCHUS KIACCHUYECKON MHTEIIJIEKTYyalbHOW CUCTEMBI

6. SA3bIKOBBIE CpEeCTBA AJIsl pabOTHl C MacCUBaMHU. ATMAPAaTHOE YCKOPEHUE
BBIUUCJICHUH

7. Cnenuanu3upoBaHHbIE SI3bIKM IPOTPAMMUPOBAHUS

8. Pemenus komnanuu Google a1 mocTpoeHust UHTEIUIEKTYaIbHBIX CUCTEM

0. Pemenus xomnanuu Microsoft /uist mOCTpoeHUs UHTEIUIEKTYalbHbIX CHU-

CTEM

10. JavaScript B MHTEIJIEKTyaJIbHBIX CUCTEMAX

11. buonornueckuii MpOTOTUI UCKYCCTBEHHOI'O HEMpOHA

12.  TloHATHE HCKYCCTBEHHOIO HEMpOHA

13. Tlonsrue ¢pyHKUIMYU akTUBALMU. Buabl GyHKIMI akTHBAIIIH

14.  OpHocnoliHas CTPYKTypa HEUPOHHOM CETH

15.  MHorocnoliHas HEMPOHHAs CETh

16. Cetu npssMOTO pacpoCTpaHEHUS

17.  Cetu c 0OpaTHBIMU CBSI3IMHU

18.  OOydeHue HEMPOHHOI ceTn

19. bazoseie anementsl TF. [Tonsitue rpada BeIUKCICHUM

20. Tenzopsl, onepanuu U NEpeMeHHbIC

21.  VYecrpoiictBa B TensorFlow mns 3amycka Bamiero kona va GPU, CPU unun
KJIacTepax

22. Bsenenue B riry0okoe o0yuenue ¢ ucnonb3oBanuem TensorFlow

23. Hcnonp3oBaHuWe HEHPOHHOUW CETHU JII MMOCTPOCHUSI PErPECCUOHHON MO-
ba (S0 0%

24. bubnmnoreka TensorFlow / Keras

25. Pacno3naBanue nzoOpaxeHuil (kinaccuduxaims)

26. CaeprouHas HEMPOHHAS CETh

27. VI3BnedyeHue NpU3HAKOB MPU NOMOUIU GUIBTPOB

28.  PabGouwuii nporecc MalIMHHOTO 00y4YeHus KiaccudukaTopa nu3o0paxeHui

29. PacnosnaBanue uzoopaxenuii ¢ CNN

30.  Otnuuus cnadoro u cwibHoro MM

31. Meroasl NpeACTaBICHUS 3HAHUN

32. IlpoayKuyoHHbBIE MpaBUJIa U JIOTHUECKUE BBIBOIbI

33.  CucTtembl JOTUYECKOT0 MporpaMMupoBanus (Hanpumep, Prolog)

34.  Meroasl pacCy IeHUS Ha OCHOBE MPELEACHTOB

35. Meroasl MOUCKa B MPOCTPAHCTBE COCTOSHUI

36. AnropuTMBbI IOUCKA: )KaHbIN, A*, OJHBINA Iepedop

37.  OHTONOTUU U CEMAHTUUYECKUE CETU

38.  Ponb OHTOJIOTMH B MHTEIJIEKTYAJIBHBIX CUCTEMAX
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39.
40.
41.
42.
43.
44.
45.

10007079

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

MoaenupoBaHue pacCyKICHUN YeJIOBEKA

NHTenneKkTyanbHble areHThl U UX CTPYKTYypa

Cpena GQyHKIMOHUPOBAHUS UHTEJUIEKTYaIbHBIX ar€HTOB
MHOroareHTHble HHTEJUIEKTYaJIbHbIE CUCTEMBI

Pacnpenenénnsiii A

MammHHOe 00y4YeHre KaKk KOMITIOHEHT UHTEIJIEKTYalbHbIX CUCTEM
VYposuu unremnekra B MC (peakTUBHBIN, 00y4yaeMblil, MpeAcKa3bIBato-

[TonsATHE KKOTHUTUBHOM apXUTEKTYPhI»

CpaBnenue apxutekryp: Soar, ACT-R

[IpobGnema 00BICHUMOCTH PEIICHUI B MHTEIJIEKTYaIbHBIX CUCTEMAX
Dtrdeckue acnekThl pazpadotku MC
HNHuTtennekTyanbHbie HHTEPQEHCHI

[Tpumenenue UC B oOpa3zoBanuu

[Tpumenenue UC B MenuiniHe

[Tpumenenue UC B ropucnpyieHIINN

[Tpumenenue UC B ynpaBieHUU NpeanpusaTHEM
[Tpumenenne C B 6e30macHOCTH U BUICOHAOITIOICHUH
DKCHEPTHBIE CUCTEMBI BTOPOTO TOKOJICHUS

Mertonb! BepupuKalum 3HaHun

Yupasnenue HeonpeaenéHHocTeio B IC

Heuérkas noruka

baniecoBckue cetn

Nnentudukarus 3HaHUN

[TocTtpoenue 6a3pl 3HAHUH

Ponp nmons3oBarens B noctpoernuu UC

Cuenapuu npumenenust UC

MoenupoBaHre NPUHATHS PELICHUIN

NC B poboToTEeXHHKE

Pacno3naBanue peun B UC

CuHTE3 peun B MHTEUIEKTYaJIbHBIX HHTEp(dericax
[TpuHIHUIIBI YETOBEKO-MAIIMHHOTO B3aUMOICCTBUS
AJlTaITUBHBIE TIOJIb30BATEIIbCKUE UHTEPPEHCHI
MonenupoBaHre MOBEICHUS MTOJIb30BATEIIS

O6paboTtka ectecTBeHHOTO s3bIka B IC

I'enepanus Tekcra

MamvHHBIA TEPEBOL

Keiic-cranu: 0630p ycnemHoON HHTEIEKTYalIbHON CUCTEMBI

6.4. MeToanueckue MaTepuaJibl, ONpeaeJsolne NPpoueIypbl OlleHUBAHUSA
3HAHMii, yMeHN, HABBIKOB U (MJIH) ONbITA JeATEJIbHOCTH, XapPaKTePU3YyIOINX
Tanbl POPMUPOBAHUA KOMIIETEHUN I

OCHOBHOI 11EJIbIO MPOBEICHUS TPOMEKYTOUHON aTTECTAI[UU ABJISIETCS OIpee-
JICHUE CTENEHU OCTIDKEHHMS Teiel TTo yueOHOM NUCIHMIUINHE Win ee pazaenaM. Ocy-
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LIECTBJISICTCS] 3TO MPOBEPKOW M OLIEHKOW YPOBHS TEOPETUYECKOW 3HAHUU, IOJIYyUYECH-
HBIX OOYYArOIIMMUCS, YMEHUS IPUMEHATh WX B PEHICHUU MPAKTUYECKUX 3aj]ad, CTe-
MIEHU OBJIAJCHUS 00YUYaIOMUMHUCS TTPAKTUICCKUMH HAaBBIKAMU M YMEHUSIMU B 00bEMe
TpeboBaHmii pabodeil MporpaMMbI 1O JUCIHUIUIMHE, a TAKKE UX YMEHHE CaMOCTOS-
TEIHHO PaboTaTh ¢ y4eOHOU TUTEepaTypOil.

Opranuzamusi MpoOBEICHUS MPOMEKYTOUHOU aTTECTAllUU PErIaMEeHTHpOBaHa
«ITonoxenuem 00 opraHu3anuu o0Opa3oBaTEIBLHOTO Mpolecca B geaepaibHOM ToCy-
JAPCTBEHHOM aBTOHOMHOM 00pPa30BaTEIbHOM YUupexAeHUU «MOCKOBCKHI MOJIUTEX-
HUYECKUN YHUBEPCUTET

6.4.1. Iloka3zareiu OLleHUBAHMSI KOMIIETEHIUII HA PAa3JIMYHBIX ITaNax MX
(opMuUpOBaHUs, TOCTHKEHUE 00yYAIOMIUMUCS IUIAHUPYEMbIX Pe3yJIbTATOB 00Yy-

YECHHUA IO JTUCIHUILIMHE

Koa n naumenoBanue komnerenunu [IK-2. Cnocoden pazpadarbiBaTh TPeOOBAHHUSA U MPOEK-
THPOBATh MPOTPaMMHOE O0ecTiedeHHe
Sran Kpurepumu onieHuBaHus
(YypoBeHB)
HEYJOBJICTBOPUTEJIBHO | YAOBJETBOPHTEIbHO XOpPO1IO0 OTJIMYHO
3HATh OO0yuatomuiics ae- OO0yuaromuiics ae- OOyuatoruiics ae- OO0yuaromuiics ae-
MOHCTPHPYET IOJIHOE OT- MOHCTPHPYET HEMOJIHOE | MOHCTPHPYET 4a- MOHCTPHPYET MOJHOE
CYTCTBHE HJIA HEJOCTA- COOTBETCTBHE CIIE/IYIO- CTUYHOE COOTBET- COOTBETCTBHE CIIE/TY-
TOYHOE COOTBETCTBME Clle- | LIUX 3HAHUMN: CTBHE CJIEIYIOIIUX JOLMX 3HAHWIMA:
JIYIOIINX 3HAHU: BBIMOJIHSATh aHAJIM3 TPe- | 3HAHWIA: BBIIIOIHATE AHAIU3
BBIMOJHATH aHAIIH3 TPe- OoBaHU K MPOrpamMm- BBITTOJTHATE aHAIIN3 TpeboBaHuUH K Mpo-
0oBaHU K MPOrPaMMHOMY | HOMY 00eCIICUeHHIO TpeboBaHuii K po- rpaMMHOMY o0ecrie-
obecrieueHHIo rpaMMHOMY oOecTie- | YeHHIO
YEHUIO
YMeTb OOyuaronuiics He yMeeT OO0yuaromuiics ne- | OOyuaromnuiics ae- OO0yuatromuiics ae-
WK B HEJIOCTATOYHOM CTe- | MOHCTPHPYET HEIOJHOE | MOHCTPUPYET Ya- MOHCTPHPYET MOIHOE
MIEHU YMEET BBIMOJHSITE: COOTBETCTBHE  CIEIYIO- | CTUYHOE COOTBET- COOTBETCTBHUE CIIE/TY-
pa3pabaThIBaTh TEXHUYE- [IUX YMEHUH: CTBHE CIIEYIOIIUX IOIIUX YMEHUIN MPOU3-
cKue crieudpuKaniy Ha pa3pabaThIBaTh TEXHU- YMEHH: BOJUTD:
MPOTPaMMHBIC KOMIIOHEH- | YeCKHE CHelU(PUKAIUH pa3pabaTbIBaTh TEX- pa3pabaThIBaTh TeX-
THI U UX B3aUMOJENCTBHE Ha [POrpaMMHbIE HUYecKHe creudu- HHUYecKue crienupu-
KOMIIOHEHTHI U UX B3a- KaIlM{ Ha TIPOTpaMM- | KallM{ Ha IPOrpaMM-
HMOHeﬁCTBHe HBIC KOMIIOHCHTHI U HBIC KOMIIOHCHTHI U UX
HUX B3aHMMOJIeHiCTBUE B3aUMOJICHCTBHE
BJIAJETh OOyuatommmiicst He BuaneeT | OOydJarouIuiics BiIageeT OO6y4atontimMces 10- OO0yuaromuiicst CBO-
I B HEJOCTATOYHOMN B HEIIOJIHOM U MPOSIB- MyCKAIOTCs He3Ha- 00/IHO IPUMEHSIET TI0-
CTEIIEHH BJIAJIEET: METO- JIA€T HETOCTATOYHOCTE YHUTENIbHBIC OIMOKH, | JydeHHbBIC HABBIKH, B
JTaMH [TPOCKTHPOBAHUS BJIAJIEHUS: METOIAMH HETOYHOCTH, 3aTPy/J- | MOJHOM 00beMe Biia-
MpOrpaMMHOT0 obecre- NIPOEKTUPOBAHUA IIPO- HEHHUsI, YaCTUYHO JI€eT: METOJaMHU MIPOEK-
YCHU FpaMMHOFO O6eCHe'—IeHI/I$[ BJIaACECT TI/IpOBaHHH HpOFpaMM-
MeToaaMu HpoeKTI/I- HOTI'O O6eCHe‘-IeHl/I$I
POBaHUsI IPOTPaMM-
HOro obecreueHus

6.4.2. MeToauKa OLlEeHUBAHUSA Pe3YJbTATOB MPOMEKYTOYHOM aTTeCTAIUNU
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IToka3zaTenssMu OLICHMBaHUS KOMIIETEHIIUM HA 3Tale MPOMEXXYTOUYHOU aTTecTa-

OUH 110 JUCHTUITIINHC ((I/IHTGHHGKTyaJ]BHLIe CHCTCMBI»

SIBJISIFOTCSL PE3yJIbTaThl 00Y-

YCHUA 110 JUCLHUIIIMHC.

OueHOYHBIH JUCT Pe3yJabTATOB 00Y4YeHUs M0 JUCHUILJINHE

VYposens chopMHupOBaH-
Kon xomme-
3HaHus YmMmenus Hagsbiku HOCTH KOMIIETEHIINY Ha
eHn JTAHHOM 2Tarre / oleHKa
IIK-2. Cnoco- | Ha ypoBHE 3Ha- Ha YPOBHE YMEHHUI: | Ha ypOBHE HaBBIKOB!
OeH pazpaba- | Huil: paspabaTbiBacT HPOEKTUPYET Npo-
TBIBaTh TPS- | BBIIOJHSACT aHA- | TEXHWYECKHUE CIle- | TpaMMHOe obecrede-
OoBaHMA 1 U3 TpeboBaHMHA IUpUKAIAA Ha HHUE
MIPOEKTHPOBATh | K IPOrPaMMHOMY | IIPOrpaMMHBIE
IPOrpaMMHOE | 0OECIICUEHUIO KOMIIOHEHTHI ¥ MX
obecrieueHue B3aMMoIeiicTBHE
OreHka Mo JUCHUTUINHE (CpeaHee apupMeTHIECKOE)

OreHka «3a4TE€HOY» BBICTABISETCS, €CIIA CpeHee apuPMETHIECKOe HAXOIUTCS
B uHTEpBase ot 2,4 1o 5,0. OmeHka «He 3a4TeHOY» BBICTABIIACTCS, €CITU cpeaHee apud-
METHUYECKOE HAXOAUTCA B uHTEpBajie ot 0 1o 2.4.

[IpomexyTouHas arrectaiusi oOydaromuxcs B Gopme 3ayera NPOBOJUTCS IO
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BUJIOB YUEOHOUW pabOThI, MPETyCMOTPEHHBIX y4eo-
HBIM TUIAHOM MO AUCHMUIUIMHE «VHTEIIeKTyaabHble CUCTEMBD), IPU 3TOM YUYUTHIBA-
IOTCSl PE3yJIbTAThl TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OneHka
CTENEHU JIOCTUKEHUSI O0YUAIOIIMMUCS TUIAHUPYEMBIX pPe3yJIbTaTOB O0YUYEHHUS 110 JKC-
LUUIIMHE NPOBOJUTCS MPENOAaBATEIEM, BEAYIIUM 3aHATHS 110 JUCUUILUIMHE METOAOM
SKCIEPTHOW OLEHKHU. [0 uToraM mpoMeXKyTOYHOW aTTECTAlMH MO JUCIUILUIMHE BbI-
CTaBJISIETCS OLICHKA «3aUYTEHO», WU «HE 3a4TEHO.

Ixana one-
HUBaHUA

Onucanue

BoinmonHens! Bce BUIbl y4eOHOI paOOThI, MPeTyCMOTPEHHbIE YU€OHBIM TJIAHOM.
CTyJeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB PUBEJICHHBIM B
Tab/MIax Mokasarenei, onepupyer MpuoOpPEeTeHHbIMH 3HAHUSIMH, YMEHHUSIMH, Ha-
BBIKAMH, TIPUMEHSET UX B CUTYalUSX MOBBIIIEHHOW cioXHOCTH. [Ipu 3TOM MOTryT
OBITh JOMYIIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPyAHEHUS TPU aHAJIH-
TUYECKHUX ONEpalusaX, MePEeHOCe 3HAHUM U YMEHUM Ha HOBbIE, HECTAHJAPTHBIC CHU-
Tyaluu.

3auTeHo

He BpimostHeH o1uH Witk 0oJiee BUIOB YUEOHOU pabOThI, MPEyCMOTPEHHBIX yUeO-
HbIM M1aHOM. CTyIEeHT AEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUH, YMEHUH,
HaBBIKOB I10 dTarnaM (ypOBHSIM) COPMHUPOBAHHOCTH KOMIIECTEHIUH, JOIYCKAIOTCS
3HAYUTENBHBIC OIMUOKH, MPOSBISETCS OTCYTCTBHE 3HAHHM, YMEHUH, HABBIKOB IIO
psLy TOKa3aTellel, CTYICHT UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYTHCHUS TIPU OTICPH-
POBAaHHMH 3HAHUSIMH U YMEHHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIUU.

He 3auteno

7. JaekTpoHHast HHGOPMAIMOHHO-00pa3oBaTe/IbHAA cpeaa
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Kaxxpiii oOydaromuiics B TeUeHHE BCETO IMepruoaa o0ydeHus 00ecriedYnBaeTcs
WHIMBUy aJIbHBIM HEOTPAHUYCHHBIM JIOCTYTIOM K JIEKTPOHHOU MH(OPMAIMOHHO-00-
pasoBarensHOI cpene Uebokcapckoro nHCTUTYTA ((hunmuana) MOCKOBCKOTO MOJIUTEX-
HUYECKOTO YHHUBEpPCUTETA U3 JII0OO0H TOYKH, B KOTOPOU MMEETCS TOCTYyM K MHpOpMa-
[IUOHHO-TEJIEKOMMYHHUKAIMOHHOU ceTn «HTepHeT» (nanee — ceth «HTEpHETY), KaKk
Ha TeppuTOopun Quiamnana, TaKk U BHE €€.

OnekTpoHHas MH(OPMAIIMOHHO-00pa3oBaTebHAasl cpe/la — COBOKYIMHOCTh MH-
(GhOpMaIMOHHBIX U TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COOTBETCTBYIOIIUX TEXHO-
JIOTUYECKUX CPEJCTB, 00ECIEUUBAIOIINX OCBOCHHE OOYUYarOIIUMHUCS 00pa3oBaTelb-
HBIX ITPOTPAMM B MTOJTHOM 00BEME HE3aBUCUMO OT MECTa HAXOXKJECHUS 00yUYarOIIXCsl.

OnexkTpoHHas HHGOPMAIIMOHHO-00pa30BaTeIbHas Cpeia 00eCeUnBaeT:

a) IOCTyN K y4eOHBIM IJIaHaM, pabo4YrM MIporpaMMamM JUCHHUIUIMH (MOJTye),
MPAKTHUK, AJIEKTPOHHBIM YUYE€OHBIM M3AAHUSIM U JIEKTPOHHBIM 00pa30BaTEIIbHBIM pe-
cypcaM, yKa3aHHBIM B pa0OUYrX MporpaMMax JUCIUIUINH (MOJyJIei ), MPaKTHK;

0) dopMupoBaHHE 3JIEKTPOHHOTO MOPTHOIHNO OOYUAOIIETOCs, B TOM YHCIIEC
COXpaHEHHE €ro PadoT M OLICHOK 3a 3THU PaOOTHI;

B) puKcanuio XoJa 00pa3oBaTeLHOTO MpoIlecca, Pe3yJbTaTOB MPOMEKYTOU-
HOW aTTeCTallU! U PE3YJIbTATOB OCBOSHUS MTPOTPaMMBbI OaKallaBprara;

I') IPOBEJCHUE YUYEOHBIX 3aHATHI, IPOLEIYp OLIEHKU pPEe3yJbTaTOB 00y4YeHUS,
peanuzalus KOTOPhIX MPEyCMOTPEeHa ¢ MPUMEHEHHUEM 3JIEKTPOHHOTIO OOYyUYEHUS, TU-
CTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

1) B3aUMOJICHCTBHE MEXIY YYaCTHHKaMH 0Opa3oBaTEIBLHOTO MpOIecca, B TOM
YUCJIe CUHXPOHHOE U (MJIM) aCUHXPOHHOE B3aWMOJICUCTBUS MOCpPeACTBOM cetu "MH-
TEepHET".

OYHKIIMOHUPOBAHUE DJIEKTPOHHOM MHGPOPMAIIMOHHO-00Pa30BaTEIbHON CPeIbl
o0ecreuynBaeTcss COOTBETCTBYIOIIMMH CpPEJCTBAMU MH(MOPMAIITMOHHO-KOMMYHUKAIIH-
OHHBIX TEXHOJOTUHN U KBAIM(PUKAIUEH paOOTHUKOB, €€ UCTIONB3YIOIUX U TOIIEPIKH-
BAIONIUX.

OYHKITMOHUPOBAHUE DJIEKTPOHHOW MHGOPMAIIMOHHO-00pa30BaTEIBHON CPEIbl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon denepanumu.

OcuHoBHBbIME cocTaBisromMu DNOC dunmana sBIsFOTCS:

a) calT UWHCTUTYTa B ceTh VHTepHEeT, pacmoIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiit 06ecrieunBaert:

- JocTyn oOydarommxcsl K y4eOHbIM IJIaHaM, pabo4yuM IporpaMMam JIHUCIIH-
IUTUH, TPAKTUK, K U3TaHUSIM JIEKTPOHHBIX OMOJIMOTEUHBIX CUCTEM, DJIEKTPOHHBIM UH-
dbopMaIMoOHHBIM M 00pa30BaTEIbHBIM peCypcaM, YKa3aHHbIX B pab0o4yux MporpaMmmax
(paznensl caiita «CBesieHnst 00 00pa3oBaTEIbHONU OpPTaHU3AINN);

- nH(opmMupoBaHre 00yUarOIUXCs 000 BCEX M3MEHEHUSIX YU4eOHOro Impoiiecca
(HOBOCTHAs JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICHCTBHE MEXKy YYaCTHUKaMU 00pa30BaTeIbHOTO Mpoiiecca (moapas-
Jenbl caiiTa «3aJaTh BOMPOC JUPEKTOPYY);

0) odunManpHbBIC JIEKTPOHHBIC aJIpeca MoIpa3IeJICHU U COTPYTHUKOB WHCTH-
TyTa ¢ SlHnekc-nomenom @polytech21.ru (ciMcoK KOHTAKTHBIX JaHHBIX MOJpa3aese-
Huit Oumana pa3menieH Ha opuimaabHOM caiite Ounmnana B pasaene «KoHTakTe,
CIIMCKU KOHTAaKTHBIX O(UIIMANIbHBIX SJIEKTPOHHBIX JIAHHBIX TMpETojaBaTesieil pa3me-
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mieHsl B mojpasnaenax «Kadeape») odbecrneunBaroT B3auMOIEHCTBUE MEKY YIaCTHH-
KaM# 00pa30BaTEIHLHOTO MPOIIECCa;

B) JIMYHBIN KaOuHeT oOydaromierocs (moptdonuo) (BXOJ B JHYHBINA KaOWHET
pasMmernieH Ha odunuanbHOM caiite Ounmana B pazaene «CTyIeHTy» Tonpasfene
«OnexTpoHHass HHGHOPMAITMOHHO-00pa3oBaTeNbHaAs Cpeiay) BKIIOYAET B ce0s MOpT-
¢donuo cTynenTa, 3IEeKTPOHHBIE BEJOMOCTH, PEUTHHT CTYJEHTOB U 00€CIIEUNBACT:

- uKcaluio xo1a o0pa3zoBaTEIBLHOrO MPoLEcca, Pe3yIbTaTOB MPOMEKYTOUHON
aTTeCTallMu U Pe3yIbTaTOB OCBOCHUS 00PAa30BATEIbHBIX MPOTPAMM 00yUaOITUMHUCH,

- (popMUpOBaHUE AIEKTPOHHOTO MOPT(POINO 00YyUaIOIIErocsi, B TOM YHUCIE C
coxpaHeHue padoT 00ydarolerocs, peleH3uil 1 OLIEHOK Ha 3TU paboThlI,

I') DJIIEKTPOHHBbIE OMONMOTEKH, BKIIIOYAIOIINE 3JEKTPOHHbIE KATaJIOTH, MOJIHO-
TEKCTOBbIE JOKYMEHTHI U 00€CIEUMBAIOIINE JTOCTYI K Y4eOHO-METOANYECKUM MaTe-
puanam, BHITYCKHBIM KBATU(PUKAIIMOHHBIM padoTam | T.1.:

Yebokcapckoro uncruryta (punnana) - < MIPBUCy»

1) 3IEKTpOHHO-O0MOMMoTeunbie cuctembl (ObC), BKItoUaromue AIeKTPOHHBIN
KaTaJjor ¥ MOJIHOTEKCTOBBIE IOKYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenpHas miathopma FOpaitT - https://urait.ru

- [IPR SMART -https://www.iprbookshop.ru/

e) mnatdopma nudponoro oopazosanus [loaurexa -https://Ims.mospolytech.ru/

&) cucTeMa « AHTHIUIaruar -https://www.antiplagiat.ru/

3) cucreMa AeKTpoHHOTo HokymeHToobopora DIRECTUM Standard — oGec-
NEYMBAET JOKYMEHTO000pOT Mexk 1y PuUinaioM u Y HUBEPCUTETOM;

n) cucrema «1C Ynpasiaenue BY3om Dnexkrponnbiit nekanat» (MOCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET) oOecneynBaeT (hUKCAIMI0 X0/1a 00pa30BaTeIbHOTO
npoliecca, pe3yJbTaToB MPOMEXKYTOYHOM aTTecTallud U pe3yJbTaTOB OCBOCHUS 00-
pa30BaTENbHBIX MPOTpaMM 00YYaIOITUMUCS;

k) cucreMa «POLYTECH systems» o6ecrnieunBaeT MHGOPMAIIMOHHOE, JOKY-
MEHTaJIbHOE aBTOMATU3UPOBAHHOE COTIPOBOXKACHIE 00Pa30BaTEIHLHOTO MPOIIECCa;

1) cuctemMa « AOUTYpHUEHT» 00eCIIeYnBaeT JOKyMEHTAIBHOE aBTOMATU3UPOBaH-
HOE€ COMPOBOXKICHHE PaOOThI MPHUEMHON KOMHUCCHH.

8. IlepeyeHb OCHOBHOW W JONOJHHUTEJIbHON Y4YeOHOHM JHUTEpaTypbl,
He00X0AUMOi1 I OCBOCHUS TUCHMUILIMHBI

OcHOBHAs IUTEpaATYpa:

1. CrankeBuy, JI. A. VHTennekTyanbHble CUCTEMBI M TEXHOJIOTHH : y4yeo-
HUK U TpaKkTUKyM aJisi By30B / JI. A. CtankeBu4. — 2-€ u3[l., nepepad. u gon. — Mock-
Ba : M3znarensctBo FOpaiit, 2025. — 478 c. — (Briciee o6pazoBanue). — ISBN 978-

5-534-20363-9. — TexkcT : anexkTpoHHbIN // O0pazoBatenbHas 1uargopma HOpaiit
[caiit]. — URL: https://urait.ru/bcode/560754.
2. beccmeptneiit, . A. HTEmnekTyaibHbIE CUCTEMBI ;| YICOHHK U TIPAKTHU-

kyM s By30B / W. A. beccmepthsiii, A. b. Hyrymanosa, A. B. [lnatonoB. — 2-¢ u3g.
— Mocksa : UzmarensctBo FOpaiit, 2025. — 250 ¢. — (Bwicmee oOpa3zoBanue). —
ISBN 978-5-534-20734-7. — TexcT : anextpoHHbIl / ObpazoBaTenbHas miatdGopma
FOpaiit [caitt]. — URL: https://urait.ru/bcode/558664.
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3. OcCHOBBI aHaJIM3a JaHHBIX U MHTCIUICKTYaJIbHbIC CUCTEMBI | Yy4eOHOE I10-
cooue mis By3oB / C. H. Kocuukos, A. JI. 3onkun, ®. P. Axmanymums [u ap.]. —
Canxrt-IlerepOypr : Jlanp, 2025. — 176 c. — ISBN 978-5-507-50239-4. — Tekcr :

ANEeKTPOHHBIN //  Jlanb : 3nexTpoHHO-OMOMmMoTeunas cuctema. —  URL:
https://e.lanbook.com/book/440060. — Pexxum mocTyma: Jyisi aBTOpH3. IOJIH30Ba-
TEJEN.

JIOnOJIHUTEIbHAS JINTE parypa:

1. KynpsBues, B. b. MnrtennekryanbHble CUCTEMBI : YYEOHUK U TPAKTUKYM
st By3oB / B. b. Kynpsiies, 2. O. I'acanos, A. C. [logkon3ud. — 2-e u3j., UCIp. u
non. — Mocksa : U3natensctBo FOpaiit, 2025. — 165 ¢. — (Briciiee ob6pa3oBaHue).

— ISBN 978-5-534-07779-7. — Texkcr : anextponHbIit // O6pa3oBarenbHas miatdop-
ma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561954.

2. WBanos, B. M. NHTemnekTyanbHble CUCTEMBI : yueOHOE ITocoOue i BY-
30B / B. M. MBanoB ; nox HayuHoi pemakuueit A. H. Cecexknna. — Mocksa : M3na-
tenbcTBO FOpaiit, 2025. — 88 c. — (Bricmiee ob6pa3zoBanue). — ISBN 978-5-534-
20851-1. — Tekct : snextpoHHbIN // OOpa3oBaTenpHas muatdopma KOpalt [cait].
— URL: https://urait.ru/bcode/558865.

Ilepuonuka:
1. U3Bectus TylbCKOro rocy1apCTBEHHOTO YHUBEPCUTETA. TE€XHUUYECKUE HAy-
KH: Hayunsiii pELIEH3UPYEMBII JKypHal.

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1.

- TeKCT : 3NEKTPOHHBIMN.

2. Hayunsiii nepuogunueckuii xypHai «BectHuk FOxHo-Ypalibckoro rocyaap-
cTBeHHOTO yHUBepcutera. Cepus «BrruncnuTenbHas MaTeMaTuka 1 UHPOPMATHUKA :
Hayunsiéi pernienzupyemsiii xypHai. https://vestnik.susu.ru/cmi - TekcT : 37meKTpoH-
HBIU.

3. Hayunsiit nepuoaunueckuii xxypHai «Bectauk FOxHo-Ypanbckoro rocyaap-
cTBeHHOro yHuBepcutera. Cepust «K KomnbroTepHble TEXHOJIOTUH, YIIPABICHUE, PAIUO-
INEKTPOHMKAy: HaydHbIli pereH3upyemblii  kypHau. https://vestnik.susu.ru/cter -
TeKCT : 3JIIEKTPOHHBIMN.

9. IlIpodeccnonaibHbIe 0a3bI JAHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CH-
CTEMBbI
[Ipodeccuonansuas 6a3a naH-
HBIX 1 HHPOPMALMOHHO-cTIpa- | MHpopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)
BOYHBIE CUCTEMBI

Tematnueckast 37eKTpoHHAsE OMOIMOTEKA U 0a3a JIsl PUKIa/I-
HBIX MCCIIEZIOBAHUN B 00JaCTH SKOHOMHKH, YIIPABIEHUS, COIU-
OJIOTHH, IMHTBUCTUKH, Pritocoduu, HUIOIOTHH, MK TyHAPO/I-
HBIX OTHOIIIGHUH, MpaBa. CBOOOIHBIN JOCTYI

Hayunas snextponnas oubnunorexa eLIBRARY.RU - 3t0
KpYIHEHIui poccuiickuii ”HPOPMaLMOHHO-aHAIUTHYECKUI
nmopTaj B 00J1aCTH HAYKH, TEXHOJIOTUH, MEIUITMHBI K 00pa3o0-
BaHUsl, COJEpKaIIMiA pedepaThl U MOJIHBIE TEKCTHI Ooiee 26

YHuBepcuterckas uHGpopma-
nuonHas cucrtema POCCUS
https://uisrussia.msu.ru/

Hay4Has dJIEKTpOHHast O1O-
nmuoteka Elibrary
http://elibrary.ru/
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https://vestnik.susu.ru/cmi
https://vestnik.susu.ru/ctc
https://uisrussia.msu.ru/
http://elibrary.ru/

MJTH Hay4HBIX CTaTe¥ U myOIuKaIuii, B TOM YKCIE SICKTPOH-
Hble Bepcun Oosee 5600 pocCUiiCKUX HAyYHO-TEXHUYECKUX
KYPHAJIOB, U3 KOTOpHIX Oosee 4800 »ypHAIOB B OTKPHITOM
JI0CTyTe CBOOOIHBIN JOCTYI

bubnunorpaduueckue 6a3wr nanasix MTHMOH PAH 1o coru-
aJbHBIM U TYMAaHUTApHBIM HayKaM BeayTcs ¢ Hadana 1980-x
rozioB. O0Ommii 00bEM MaCCUBOB COCTABIISIET OoJiee 3 MITH.
caiit MuctutyTa HayuHoit uH- | 500 Teic. 3anuceit (nanubie Ha 1 saBaps 2012 r1.). EsxkeroaHsrii
dbopmaruu o oOIIeCTBEHHBIM | TpUPOCT — 0KoJI0 100 ThIC. 3amuceii.

Haykam PAH. B 6a3bl JaHHBIX BKIIFOYAIOTCS aHHOTUPOBAHHBIC ONTUCAHUS
http://www.inion.ru KHUT U cTaTeil U3 )ypHaioB U cOopHukoB Ha 140 s3pIkax, mo-
crynuBmux B ®ynnamenransayto 6uomuoreky MHMOH PAH.
Ornucanus crareil M KHUT B 0a3ax JaHHBIX CHAOXKEHBI HPpOM
XpaHEHUs U CCbUIKAMU Ha IMOJIHbIE TEKCThl ICTOYHUKOB U3
Hay4Ho# 371eKTpOHHOM OMOIMOTEKH.

®denepanbHbIil nopTan «Poccuiickoe 00pa3oBaHue)» — yHUKAIb-
HBI HHTEPHET-pecypc B cepe 00pa3oBaHHs U HAYKH.
ExenneBHO MyOIMKyeT caMble aKTyajlbHble HOBOCTH, AHOHCHI
coObITHIA, THPOPMAITMOHHBIE MATEPHAIIBI JIJISl IIUPOKOTO KPyTa
yutareneil. ExxeHenenbHo Ha mopTalie pa3MeaTcs IKCKII0-
3WBHBIC MaTePUAJIbl, HHTEPBBIO C BEAYIUMU CIICIIUATUCTAMH —
nejaroraMu, ICUXoJoraMu, Y4eHbIMU, PENOPTaXKHU U aHAIUTHU-
YECKHUE CTATHU.

Yurarenu moyy4arT JOCTyI K HOpMaTUBHO-IIPaBOBOH 0ase
cdepsl 00pa3oBaHusi, OHH MOTYT MOJIB30BATHCS CAMBIMH Pa3-
JIMYHBIMU TOJIE3HBIMU CEPBUCAMU — TAKMMH, KaK OHJIaiH-Te-
CTHUPOBAHUE, ONPOCHI [0 AKTYaTbHBIM TEMaM H T.JI.

®enepanbHblil nopran «Poc-
cuiickoe 00pa3oBa-

HUE» [DNEeKTPOHHBIN pe-
cypc] — http://www.edu.ru

NHbopMaIMoHHbIE TEXHOIIO-
T'HU — IEPUOIUUECKOE HayY-
HO-TEXHHYECKOE H3aHUC B
o0acti MHGOPMAITHOHHBIX
TEXHOJIOTHi, aBTOMATH3UPO-
BaHHBIX CUCTEM H UCIIOJIb30-
BaHUs HHPOPMATHKH B pa3-
JIMYHBIX TPHIOKCHUSIX

HS)I&TCJ'II)CTBO BBIITYCKACT TCOPETUUCCKHUE U IPUKIIATHBIC
HAYYHO-TEXHUYECKHE KypHaJbl, 00ecreunBarone HayYHo,
MIPOU3BOJCTBEHHON, 0030pHO-aHAIUTUYECKON U 00pa30BaTeb-
HOU MH(OpMaLUe pyKOBOIAIIMX paOOTHUKOB U CIICIHAIIH-
CTOB IMPOMBIIIJICHHBIX Hpe}alHHTHﬁ, HAayYYHBIX aKaICMHUYCCKHUX
U OTPACJIEBbIX OPTaHU3AIM, a TAaKXKe yUeOHbIX 3aBEJICHUN B
00JacTi MPUOPUTETHBIX HAIIPABIICHUHN Pa3BUTHUS HAYKU U T€X-

novtex.ru HOTIOTH.
CoBepIlieHCTBOBAaHUE 00pa30BaHUS U WHKCHEPHOU JCSITSIILHO-
CTH BO BCEX MX MPOSBICHUIX, OTHOCSIIUXCS K y4eOHOMY,
HAYYHOMY U TEXHOJOTUYCCKOMY HAIPABICHUSM, BKITFOUAS
Acconuanusi UHXEHEPHOTO MIPOILIECCHI MTPEToAaBaHusl, KOHCYJIbTUPOBAHUS, UCCIIEIOBAHMS,
oOpazoBanus Poccun pa3paboOTKN WHXKCHEPHBIX PEIICHHA, OKa3aHUs IIIHPOKOTO
http://www.ac-raee.ru/ CIIeKTpa 00pa3oBaTENIbHBIX YCIYyT, 00eCIeueHus CBsI3e ¢ 00-

MECTBEHHOCTBIO, TPOU3BOJACTBOM, HaYKOf/'I W UHTCrpaniu B
MEKIYHAPOIHOE HAyYHO-00pa3oBaTeaIbHOE IPOCTPAHCTRBO.
CBOOOJIHBIN JIOCTYII

10. IIporpammHoe oOecnieyeHne (JIMLEH3MOHHOE M CBOOOIHO pacnpocTpa-
HsieMoOe), MCII0JIb3yeMoe IPH OCYIIeCTBJIeHUH 00pa30BaTeJIbHOIO0 Mpouecca

Wndopmanus o nmpase cob-
AynuTtopus [IporpammHuoe obecrieueHne CTBEHHOCTH (PEKBU3UTHI JIOTO-
BOpa, HOMEp JIMIIEH3HUH U T.J.)
Ne 2196 Yuebunas ayauropust s mpo- [Windows 7 OLPNLAcdme gorosop NeJ103 ot 30.05.2012) ¢ gomnco-
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BEJICHUS YICOHBIX 3aHATUN BCEX BHUJIOB,
PeIyCMOTPEHHBIX MTPOrPaMMOit cpeji-
Hero mpo¢eCCUOHATBLHOTO 00pa3oBa-
Hus/0aKkanaBpuara/ CrieluainTeTa/ Ma-
THCTPaTyphl, OCHAIIICHHASI 000PY10Ba-
HUEM M TEXHHYCCKUMH CPEJICTBAMU
00y4YeHHsI, COCTaB KOTOPBIX OIPeIes-
eTCsl B pab04mXx ImporpaMmax JTUcCIH-
IUIMH (MOZyJIei)

Kabuner cucrem ynpasiaenus OO0
«HITO «Kackag-I'PYID»

raamenusMu ot 29.04.14 1 01.09.16
(beccpouHast TUIICH3HUA)

Kaspersky Endpoint Security mms 6us-
Heca — Pacimpennsriii Russian Edition.
150-249 Node 2 year Educational
Renewal License

CyOnMIeH3NOHHBIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

'Yandex Opaysep CBOOOIHOE pacIpocTpaHsIeMOoe Ipo-
rpaMMHOE obecriedeHue (beccpounas
ITUTICH3MS )

MTC JIunk ToroBop Ne2/2026 (091 _168.EI1/26) ot

27.03.2026

Microsoft Office Standard 2007(Micro-
soft DreamSpark Premium Electronic
Software Delivery Academic (Microsoft
Open License

HOMeEp IHLEeH3uu-42661846 ot
30.08.2007) ¢ momncornameHus MU OT
29.04.14 1 01.09.16 (6eccpounast au-
[ICH3HS)

Ne 2060 YueOHast ayiuTopus AJis Ipo-
BEJICHUS YUCOHBIX 3aHATUH BCEX BHUJIOB,
MPelyCMOTPEHHBIX MTPOrPaMMOi cpeji-
Hero npodecCuoHaIbLHOr0 00pa3oBa-
HUs1/0akanaBpraTta/ CrieIIHATUTETa/ Ma-
THCTPATyphI, OCHAIIIEHHAst 000py10Ba-
HUEM U TEXHHUYECKUMH CPEICTBAMH
00yueHHsI, COCTaB KOTOPBIX ONpeIes-
eTCsl B pabovYuX MporpaMMax JTUCIHU-
TIHH (MOTyJIei)

JlaGopaTtopus «IIporpamMmmupoBaHus u
0a3 JaHHBIX)»

Jlaboparopus HHOOPMAIIMOHHBIX TEX-

HOJIOTUH

Kaspersky Endpoint Security st 6u3-
Heca — Pacimmpennssiii Russian Edition.
150-249 Node 2 year Educational
Renewal License

CyOnUIeH3NOHHBII J0T0BOD
Ne977 1049.EI1/25 ot 10.12.2025

'Windows 7 OLPNLAcdmc Windows
Server 2012

moroBop NeJ103 ot 30.05.2012) ¢ gormco-
ranamenusmu ot 29.04.14 1 01.09.16
(6eccpouHast TUTICH3NS)

MS Windows 10 Pro

moroBop Ne 392 469.223.3K/19 ot
17.12.19 (beccpodnast TUTICH3MS)

Microsoft Office Standard 2019(Micro-
soft DreamSpark Premium Electronic
Software Delivery Academic(Microsoft
Open License

HOMeEp JHLEH3UN-42661846 ot
30.08.2007) ¢ norcornamneHusMua OT
29.04.14 1 01.09.16 (6eccpounas mu-
TICH3HS)

Eclipse IDE for Java EE Developers,
NET Framework,

JDK 8,

Microsoft SQL Server Express Edition,
Microsoft Visio Professional,
Microsoft Visual Studio,

MySQL Installer for Windows,
NetBeans,

SQL Server Management Studio,
Microsoft SQL Server Java Connector,
Android Studio,

IntelliJ IDEA.

CBOOOIHO PacIpOCTpaHsIeMOe Mpo-
rpaMMHOE obecnieueHme (OeccpouHast
JIUTICH3NS)

KOMITAC-3D v20 u v21

CyO6munensnonnslit qorosop Ne Hr-22-
00044 ot 21.03.2022
(OeccpoyHast TUIICH3US)

MathCADv.15

Cyo0umuir. gorosop Ne39331/MOC2286 ot
6.05.2013)

HOMep JHLeH3uu-42661846 ot
30.08.2007) (6eccpodHas TUIICH3HS)

SimInTech OTeuecTBEHHOE IPOTPaMMHOE obectie-
YeHUE

AdobeReader CBOOOIHO PACIIPOCTPAHIEMOE TIPO-
rpaMMHOe obecrieueHue (0eccpouHas
JIUIICH3UA)

AdobeFlashPlayer CBOOOIHO PACIIPOCTPAHIEMOE TIPO-

rpaMMHOe obecrieueHue (0eccpouHas
JIUICH3UA)

Microsoft Visual Studio 2019

CBOOOJHO PacrpocTpaHsAeMOe Ipo-

rpaMMHOe obecrieueHue (0eccpounas

36




JIUICH3USA)

Python 3.7

cBOOOTHO PaCIPOCTPaHIEMOE TPO-
rpaMMHOe obecrieueHue (0eccpodnas
JIUIICH3HSA)

Pascal ABC

CBOOOJHO PacrpoCTpaHsAeMOe Mpo-
rpaMMHOe obecrieueHue (beccpodHas
JIUTICH3MS)

AIMP

O0TEYECTBEHHOE CBOOOIHO PACIIPOCTpa-
HsIeMOE TIPOrpaMMHOE oDecTieueHre
(GeccpouHast THUIIEH3NA)

Ne 1126 IToMmemieHue i1 caMOCTOS-
TEJIBbHOM PabOThI 00yUYaAIOIIUXCS

Kaspersky Endpoint Security mns
6usHeca — Pacimpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnuueH3nOHHBINA JOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc nmoroBop NeJ103 ot 30.05.2012) ¢
Jorcornamenusmu ot 29.04.14 u
01.09.16
(beccpouHast TUIIEH3HS)
AdobeReader CBOOOHO pacIpoCTpaHsIEMOe TIPO-

rpaMMHOe oOecrieueHue (Oeccpodnas
JTUIICH3USA)

T"apant- cipaBo4HO-TIpaBoOBasi CUCTe-
Ma

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOOJIHO PACIIPOCTPaHsIEMOe IPo-
rpaMmMHOe obecrieueHue (beccpounas
JIATICH3US )

Microsoft Office Standard 2007 (Mi-
crosoft DreamSpark Premium Elec-

tronic Software Delivery Academic

(Microsoft Open License

HOMeED JHIEeH3NN-42661846 ot
30.08.2007) ¢ morcornaneHusMu OT
29.04.14 1 01.09.16 (6eccpounas nu-
LEH3Us)

MTC JIunk Jorosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP OTEYEeCTBEHHOE CBOOOIHO pacIpo-

CTpaHsieMOe POrpaMMHOe obecre-
yeHHue (OeccpodHas JTUIICH3HS )

11. MaTtepHaJibHO-TEXHHYECKOe o0ecreueHne JUCHUNIHHBI

Tun u HoMep NOMENIEHUS

[lepeueHb OCHOBHOTO 00OPYI0BaHUS U TEX-
HUYECKUX CPeJICTB 00yUeHHUs

YueOHast aymTUTOpHS JJIs IPOBEACHUS yUeOHBIX
3aHATUHN BCEX BUIOB, PETYyCMOTPEHHBIX MPO-

O6opynoBaHme: KOMIDIEKT MeOeIH 1 ya4eOHOTO Tpo-
1ecca; IocKa y4eOHast; CTeHIbI

TexHuueckue cpeiacTBa OOydYeHHUs: MYJIbTUMEIUHHOE

rpaMMO cpeHero npoQeccuoHanbHOro oopas3o-
BaHUs1/0akanaBpuaTa/ crenuainuTeTa/ MarucTpa-
TYpBI, OCHAIIIEHHast 000pyIOBaHHEM M TEXHUYE-
CKUMHU CpeJICTBaMH 00y4eHHsI, COCTaB KOTOPBIX
oTpeneNsieTcsl B pabovnx MporpaMmmax JuCIH-
TIMH (MOTyJIei)

Kabuner cucrem ynpasienus OOO «HITO
«Kackag-I'PVYIID»

Ne 2196 (r. Yebokcapsl, ya. K.Mapkca, 60)

o00opynoBaHue (IIPOEKTOP, IKPaH)

37




O6opynoBaHre: KOMILICKT MEOEIH s y4eOHOro mpo-
YueOHast ayIMTOpysi ISl IPOBEJICHHS YYCOHBIX 1ecca; Jocka yueOHas; aBTOMaTH3HPOBAHHBIE pabodue
3aHATUH BCEX BUIOB, MPEyCMOTPEHHBIX MPO- MecTa, aBTOMATH3UPOBAHHOE Pabouee MECTO MPero-

rpaMMOH cpe/iHero npo(eccuoHaNbHOr0 00pa3o- | AaBatels, IPOSKTOP H SKPaH; MapKepHas 10CKa;

BaHus/6aKaIaBpuaTa/ CleLUATNTETa/ MAarHCTpa- TexHu4eckue cpeacTBa 00YyUCHHUs: KOMITBIOTEpHAs
TeXHUKa
TYpBI, OCHAICHHAs 000PYI0BAHHEM 1 TEXHU'C- (mpoueccop Core i3, omepaTuBHast MaMATh 00BEMOM

CKHMH CPEJICTBAMHU O0Y4CHHUSI, COCTAB KOTOPBIX | ye menee 8 I'6); cepaep B abopatopi (S-suepHbiii
omnpenenseTcs B padbounx MporpaMmax JTUCIy- mpoueccop ¢ 4acToToil He MeHee 3 [T, oneparuBHas
UTAH (MOJTyJIEH) maMsTh 00beMoM He MeHee 16 I°0, xecTKue AUCKU
00mmM 0066eMoM He MeHee 1 TO;

JlaGopaTopust ”HPOPMAIIMOHHBIX TEXHOJIOTHI ¥
MYJIBTUMEUITHOE 000pya0BaHNe (TEIEBU30D)

Ne 2060 (r. YeOokcapsr, yi. K.Mapkca, 60)

O6opynoBaHue: KOMIDICKT MEOEIH I y4eOHOTO TIPo-
[TomeriieHre 151 CaMOCTOSTENILHON paboThI 00y~ | HeCCd:

TexHUYECKUE CPENCTBA OOYYEHHS: KOMIIBIOTEPHAS
YaIOIUXCS

TEXHHKA C BO3MOKHOCTBIO TOJKIIOUEHUs K ceTn «MH-
Ne 1126 (r. Yebokcapsl, yi. K.Mapkcea, 60) TEpHET» M O0eCIeYeHUeM JOCTyNa B BJIEKTPOHHYIO

nHGbOPMALIMOHHO-00pa30BaTeNIbHYI0 cpeay Dunana

12. MeToan4yeckue yKkazaHusi AJ1si 00y4arouerocs mo 0CBOCHM IO JUCHUIIH-
HbI

Memoouueckue ykazanua 011 3aHAMUL 1EKYUOHHO20 MUNA

B xoJe neKiuoHHbIX 3aHATUH 00y4JaronieMycss He0OX0AUMO BECTH KOHCTIEKTH-
poBaHKe y4eOHOro MaTepuaia, oopaliaTh BHUMaHUE Ha KaTeropuu, GOpMYyIUPOBKH,
PACKpPBIBAIOIINE COJICPIKAHUE TE€X WJIM UHBIX SBJIECHUN U MPOILIECCOB, HAYUYHBIE BBIBOJIbI
Y MIPAKTUYECKUE PEKOMEHIAIINH.

Heobxoanmo 3agaBaTh MpenoiaBaTeio YTOUHSIOUME BOIPOCH! C IENbI0 ysic-
HEHUSI TEOPETUYECKUX TOJIOKEHHH, pa3pelieHusi CopHbIx cutyanuil. Llenecoobpas-
HO J10pa0aThIBaTh CBOM KOHCIIEKT JIKIUH, JieJiasg B HEM COOTBETCTBYIOIINE 3aITUCH U3
OCHOBHOM WM JIOTIOJHUTEIBHOU JIMTEPATYPhl, PEKOMEHAOBAHHOM IPENOAABATEIIEM U
IPEAYCMOTPEHHOM YUeOHOM IporpaMMOi JTUCIUILIHHEI.

Memoouueckue ykazanus 011 3aHAMUIL 1A00PAMOPHO20 MUnNA.

BrimotHe IO Ta00paTOPHBIX PabOT MpENIecTBYeT MPOBEpKa 3HAHUMA CTYICH-
TOB — UX TEOPETUUYECKON TOTOBHOCTH K BBIITOJIHEHHUIO 3a1aHus. [I[poBepka 3HaHui Ipo-
BOUTCA B (hopMe, KOTOPYIO OMpPEACIIsieT MPenoaBaresib JUCUUILUIUHBI (TECTUPOBa-
HUE, OTIPOC).

[1pu npoBeneHun 1a00PATOPHBIX 3aHSITUHN BBIJCISIOT CIEIYIONIUE Pa3ieiibl:

— o0mue nojoxeHus (mepevyeHsb J1abOpaTOPHBIX WIIA MPAKTUYECKHUX

—  3aHATUHN);

— o0o0mue TpeOoBaHUs K BBITIOTHEHUIO padoT;

—  HMHCTPYKIHMS 1O KaXK0i pabore;

— CIpaBOYHBIE MaTEpHUaibl U T. 1.

JlaGopaTopHble 3aHATHS MO3BOJSIOT Pa3BUBATh y 00YyYaIOMIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIIJIEHUE, YMEHUE CAMOCTOATEIIBHO U3y4aTh JTUTEPATypy, AaHAIU3U-
pOBaTh MPAKTHUKY; y4aT 4€TKO (OPMYIHPOBATH MBICIb, BECTU JUCKYCCHIO, TO €CTh
VMEIOT HUCKJIIOUYUTEIPHO BAXKHOE 3HAUYECHUE B PA3BUTHH CAMOCTOATEIBHOIO MBbIIILIE-
HUSL.

38



['oToBsACH K OKIaMy WK BHICTYIJICHUIO B PAMKaX MHTEPAKTUBHOU (DOPMBI, TIpH
HEO0OXOIMMOCTH, CJIEIYET OOPATUTHCS 32 MMOMOIIBIO K MPET0/1aBaTEeIIO.

MemoouuecKkue yKazanusa K camocmoamenvHoil pabome.

CamocTtosiTenbHass paboTa 00y4arolIerocs SIBIASIETCS OCHOBHBIM CPEACTBOM
OBJIaJICHUSI Y4EOHBIM MATEPHAIIOM BO BpeMsi, CBOOOJHOE OT 00s13aTENIbHBIX YUEOHBIX
3aHsaTUN. CamocTosiTenbHas paboTa 00yUdaronIerocsi Haji yCBOEHUEM Yy4eOHOTO MaTe-
puana 1no y4eOHOW NUCIUIUIMHE MOXET BBINOJHATHCS B OUOIMOTEKE YHUBEPCUTETA,
y4eOHBIX KaOWHETaX, KOMIIbIOTEPHBIX KJIaccaX, a TAKXe B JIOMaIIHUX ycloBusix. Co-
JepKaHue W KOJUYECTBO CAMOCTOSITEIHLHOM pabOoThl 00ydYaroIIErocs: OmpeaesieTcs
y4eOHOM MPOTrpaMMOi TUCIUIUIMHBI, METOIMYECKUMU MaTepUaiaMu, MPaKTUIECCKUMU
3aIaHUSIMU M YKa3aHUSAMHU TPENoaaBaTesl.

Camocmoamenvnasn paboma ¢ ayoumopHoe 8pems MO}cem GKII0UAMmb:

1) KOHCIEKTHpOBaHUE (COCTaBICHUE TE3UCOB) JICKITUH;

2) BBITIOJIHEHHE KOHTPOJIBHBIX padoT;

3) peuieHue 3aaady;

4) paboTy CO CITpaBOYHON U METOIUYECKON JTUTEPATYPOH;

5) paboTy ¢ HOpMATUBHBIMU PABOBBIMU aKTaMU;

6) BBICTYILUICHUS C IOKJIaJIaMH, COOOIIEHUSMHU HA CEMUHAPCKUX 3aHSTUSX;

7) 3alUTy BBINOJIHEHHBIX PaboT;

8) ydacTue B ONEpaTUBHOM (TEKYIIEM) OMPOCE MO OTACIbHBIM TeMaM HU3ydae-
MOM JUCIHUILIMHBI;

9) yuacrtue B cobece0BaHMSIX, JENOBBIX (POJIEBBIX) UTPaX, JUCKYCCUSX, KPYT-
JIBIX CTOJaX, KOH(GEPEHIIUsIX;

10) yuacTue B TECTUPOBAHUU U .

Camocmoamenvnan paboma 60 6HeayOUNOPHOE 8PEMA MOMCEH COCMOAMDb

uz:
1) moBTOpEHUs JIEKUMOHHOI'O MaTepHaa;
2) MOJArOTOBKU K MIPAKTUYECKUM 3aHSATHUSIM;
3) wuzyueHus yueOHON M HAYUHOM JIUTEPATYPHI;
4) wu3ydyeHuss HOpMATUBHBIX MPABOBBIX aKTOB (B T.4. B 3JICKTPOHHBIX 0a3ax JaH-
HBIX);

5) peuieHus 3aga4, U UHBIX MPAKTUUECKUX 3aTaHUIN

6) TOATOTOBKHM K KOHTPOJIbHBIM paboTaM, TECTUPOBAHMIO U T.1I.;

7) TOATOTOBKH K MPAKTHUYECKHUM 3aHATHUAM YCTHBIX JOKIAI0B (COOOIIeHHH);

8) moaroroBku pedeparoB, 3¢Ce U MHBIX WHIWBHUAYaJIbHBIX MHUCHBMEHHBIX pa-
00T 1O 33JaHUIO0 MPETOIaBaATENs;

9) BbINOJIHEHUS KYPCOBBIX pabOT, IPEIyCMOTPEHHBIX YUYECOHBIM IIJIAHOM;

10) BbITIOJIHEHUS BBITYCKHBIX KBATU(DUKAITMOHHBIX pabOT U JIp.

11) BiesieHust HanboJee CIOKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3Yy4aeMOid
TEeMe, MMOJYyYeHUE Pa3bICHEHUN U PEKOMEHAAIMU M0 JaHHBIM BOINPOCAaM C MPEenoja-
BaTEJIIMU HA KOHCYJIbTAIIMIX.

12) npoBeieHrsi CAMOKOHTPOJISI TyTEM OTBETOB HAa BOIPOCHI TEKYIIIETO KOHTPO-
7151 3HAHUH, PEIICHUSI TIPEICTABICHHBIX B YUEOHO-METOAMYECKUX MaTepraiax kade-
pBI 33124, TECTOB, HaNMCaHUs pedepaToB U 3CCE MO OTIACIBHBIM BOIIPOCAM H3y4aeMOi
TEMBL.
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Texymmii KOHTPOJIb OCYIIECTBIsIETCA B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJIOB, TBOPYECKUX 33 IAHUN.

B ciydae mpomyckoB 3aHATHI, HAUIMYWS WHIWBUIYATHHOTO Tpaduka oOydeHus
U I 3aKPEIUICHUS IPAKTUYCCKUX HABBIKOB CTYJACHTAM MOTYT OBITh BBIJAHBI THUIIO-
BbI€ MHJIMBUAYAJIbHBIC 3aJaHUs, KOTOPBIE JOJKHBI OBbITh CIAaHbl B YCTAHOBJICHHBII
IIPENOAABATEIIEM CPOK.

13. Oco0eHHOCTH peau3anvu IMCUUIIMHBI 1JI HHBAJIHM/IO0B M JIMI C Orpa-
HUYEHHBIMHU BO3MOKHOCTAMM 310POBbS

OOyueHue 1Mo JaHHOW TUCUUIIMHE WHBAJIWAOB U JIUI C OTPAHUYECHHBIMU BO3-
MOXKHOCTSIMU 3710poBbsi (1asiee OB3) ocymecTBisieTcs mpenojaBaTeieM € YYeTOM
0COOEHHOCTEN MCUX0(U3NIECKOT0 Pa3BUTHS, HHIUBU Yy AJIbHBIX BO3MOXKHOCTEH U CO-
CTOSIHUS 3JTOPOBbSI TAKMUX 00YUAIOIIUXCSI.

JI71st CTy/IGHTOB C HapyIICHUSIMU OMOPHO-ABUTaTeNbHON QyHKImu u ¢ OB3 mo
CIIyXy NpelyCMaTpPUBAETC CONPOBOXKIEHUE JIEKIMI W IPAKTHYECKUX 3aHATHH
MYJIbTUMEIUMHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

st ctynentoB ¢ OB3 1o 3peHuto npenycMaTpuBaeTCsl IPUMEHEHHE TEXHUYE-
CKHMX CPEICTB YCHJICHHsI OCTATOYHOTI'O 3PEHUS, a TAKKE IPEyCMOTPEHA BO3MOKHOCTD
pa3paboTKu ayIMOMaTEPHAIIOB.

[lo naHHOM AMCHMIUIMHE 00y4YE€HUE MHBAJIUAOB M JUI C OTPAHUYECHHBIMU BO3-
MOHOCTSIMH 37J0POBbSI MOXKET OCYIIECTBIATHCSA KaK B ayJUTOPHUH, TaK U C UCIIOJIb30-
BaHUEM 3JIEKTPOHHOUN MH(OPMAIMOHHO-00pa30BATENbHOM Cpeibl, 00pa30BaTENILHOIO
NOpTAJIa U DJIEKTPOHHOU MOYTHI.
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JINCT AOIIOJHEHUN U UI3SMEHEHNI

paboueit mporpaMMbl JUCITUTUTMHBI

Pabouast mporpaMma TUCIMIUIMHBI PACCMOTPEHA, 00CYXIeHa U 0J00peHa ISl UCTIO-
Henus B 202 -202  y4eOHOM rojy Ha 3aceianuu Kadeapbl, IPOTOKOT No OT «
» 202 L.

Baecenbl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouast nporpaMma TUCHMIUIMHBI pACCMOTPEHA, 00CYKI€Ha U 000peHa ISl UCTIOJI-
HeHus B 202 -202  y4eOHOM rojay Ha 3acefaHuu Kadeapbl, IPOTOKOI No OT «
» 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouas nporpaMma TUCHMIUIMHBI pACCMOTPEHA, 00CYXKI€Ha U 0J00peHa Il UCTIOJI-
HeHus B 202 -202  y4eOHOM rojy Ha 3aceiaHuu Kadeapbl, IpOTOKoa No OT «
» 202 r.

Baecennl JOITOJIHCHUA 1 U3MCHCHUA

Pabouast mporpaMma TUCIMIUIMHBI paCCMOTPEHA, 00CYXKIeHa U 0J00peHa ISl UCTIO-
Henus B 202 -202  y4eOHOM rojy Ha 3aceianuu Kadeapbl, IPOTOKOT No OT «
» 202 L.

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA
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