Muno6prayku Poccun

®enepalibHOE rOCYIApCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«OpeHOyprckuii rocy1apcTBeHHbII YHUBEPCUTET»

Kadenpa marematuku u uppoBbIX TEXHOIOTHIMA

PABOYAS ITPOT'PAMMA
JIACLIUTUIMHBI

«@LT.3 Cucmemvl UCKYCCMEEHHO20 UHMENNEKINAY

YpoBeHb BhIcIIEro 00pa3zoBaHus
CIIEHUAJIUTET

CroenuaibHOCTD

37.05.02 [lcuxonozus cuyacebnou desmenbHocmu
(KOZ[ U HAUMCHOBAHHUC CHeHHaJ'[LHOCTPI)

Hcuxonozuueckoe obecneyenue CJZVD!C€6HOZ/7 desmenbHocmu COmpVaHZ/lKOG npasooxXpaHumelbHblX opecaHos
(HaMMEHOBaHNE HANPaBJICHHOCTH (IpOoQUIIsT)/crienuatiu3ayy 00pa3oBaTeIbHOIM IPOrpaMMBI)

Kanuduxarus
[lcuxonoe

®opma 00yueHust
Ovunas

I'ox nabopa 2025



Paboyas mporpaMMa JIHCIHITHIE] «PIT. 3 Crcment UCKVCTMEEHRO20 LNMEAREKME) PACCMOTPCHA
M YTBEpAICHA HA 3acenaniy Kadeapst

COIJIACOBAHO:
[Mpeaceaarenb METOIHHECKON KOMHCCHH 110 COCUHATBHOCTH /)
/

ILH
RO A ORI e

J1.B, 3ybora
POCTROAAMT oMUY

Saseayroumit oraenos GopMipo donza i HayuHoit oSp JIOKYMEHTOB
7oA e
Hodvescn

s odmics pocmmfpuesa
YHOJROMOYCHHBIT 110 KAYECTBY HHCTHTYTA
k!

VM MO

C.H. Mopozoea
Prcuuniypxet Ml

Ne perserpatin

© Memepusa E.B., 2025
©Oory, 2025




1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:

- 3HAKOMCTBO C OCHOBHBIMH TEXHOJIOTUSIMHU Pa3pabOTKH M MCIOJb30BaHUSI CUCTEM HCKYCCTBEHHOTO
MHTEJUICKTA;

- IPAKTUYECKOEC OCBOCHHE METOJAOB M MOJIENC TPEACTaBICHUs H OO0padOTKM 3HAHUU B
HMHTEJUICKTYJIbHBIX CUCTEMaX.

3amaun:

- PACCMOTPEHHE OCHOBHBIX TEXHOJOTHH Pa3pabOTKH W MCIOJb30BaHUS CHCTEM HMCKYCCTBEHHOTO
HMHTEIICKTA;

- pa3BUTHE CHOCOOHOCTEH H HaBBIKOB MOJICIMPOBAHMS W  aHAW3a pa3IMYHBIX THUIIOB
WHTEJUICKTYaJIbHBIX CUCTEM;

- popMupoBaHHME YMEHHS WCIOJIb30BaTh METOJbl HCKYCCTBEHHOTO WHTEIUIEKTa JUIsl PEHICHUS
MIPUKJIAIHBIX 33729 TPO(HECCUOHATTLHOM IS TEIILHOCTH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuummHa siBisieTcst pakynbTaTHBHON(BIM)
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom
[TocTpekBU3UTBI IUCHMILIMHBL: Omcymcemeyom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUILINHE

Hpouecc HU3YUYCHUS NUCHUIIIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTAaTOB 06y‘IeHI/I$I

Konun
Kon u HaumeHoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
HauMEHOBaHHE
(DOPMHDYEMBIX MHMKATOpa TOCTHKEHUS JMCLHMILIMHE, XapaKTEPU3YIOLIE dTaMbI
o KOMIIETEHIINHT (dbopMUPOBaHUS KOMITETEHITHIA
KOMIIETEHIUH
OIIK-16 Croco6en |OIIK-16-B-1 Cnocoben 3HaTh:
MMOHUMATh WCII0Jb30BATh HABBIKU OCHOBHBI€ HAINPABJICHUS HAYYHBIX UCCIIEIOBAHUM
MIPUHLIMIIBI padOThl | COBPEMEHHBIX HH(POPMAIIMOHHBIX |B 00JacTH
COBPEMEHHBIX TEXHOJIOTUH B HCKYCCTBEHHOI'O MHTEIIJIEKTA; MOJIENH
MH(OPMALIMOHHBIX | TPOPECCUOHANTBHOMN IIPEJICTaBICHUS 3a/1a4 B UHTEJUIEKTYaIbHbBIX
TEXHOJIOTUH U JESATEIBHOCTH CHUCTEMax U METO/Ibl BBIBOJIA PELICHUS B
HCIIOJIb30BaTh UX OIIK-16-B-2 Bribupaer Pa3IMYHBIX MOJAEIIAX; CTPYKTYPY SKCHEPTHBIX
JUTS pEIIEHUs 3a/1a4 | COBPEMEHHBIE METO/Ibl 00PAOOTKH | CUCTEM U UX KJIACCU(PHUKAITNIO B 3aBUCHUMOCTH OT
poeCCHOHATBHON | IaHHBIX JUIS OCYILECTBICHUS 0coOeHHOCTeH peraeMoi 3a/1a41; OCHOBHBIE
NesITeIbHOCTH npodeccroHanbHOM aJITOPUTMBI MAIIMHHOTO O0y4YEeHUSI.
JESTEIBHOCTH Ymern:

OpPUEHTUPOBATHCS B PA3IMYHBIX THITAX
WHTEJJIEKTYaTbHBIX CUCTEM; OPUEHTUPOBATHCS B
Pa3IMYHBIX METOJIaX MPEICTABICHUS 3a/1a4;
000CHOBAaHHO BBIOMPATH HAUOOJIEE MOAXOISAIINE
QJITOPUTMBI PEIICHUS 33729 MAITHHHOTO
00y4YeHHs U OLIEHWBATh KAYECTBO MOCTPOCHHBIX
MOJIEIIEN.

Baaners:

METOJIaMH PEIICHHS HHTEUICKTYAIbHBIX 3a/1a4 C
MpUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOIOTHIA,
HaBBIKAMHM MCITOJIb30BaHUS TEXHOJIOTHI
HCKYCCTBEHHOT'O WHTEIIJICKTA B




Kon u
Kon n HanmeHoBanne [Tnanupyemble pe3ynbTaTel 00ydeHUs 110
HAHMCHOBATHE WHJIUKATOPA TOCTHKEHHS JMCUUILTMHE, XapaKTePH3YIOIUE ITAITbI
bopmMHUpyeMbIX p » XAPAKTEPH3YIO o
N KOMITETCHIIUH dbopMupoBaHNS KOMIETEHINI
KOMITETCHIIUH
poeCCHOHATLHON IeATEIHOCTH.

4 CTpyKTYpa U coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCITUIUIMHBI COCTABIAET 3 3aueTHbIe eAuHUIIbI (108 akajmeMuueckux 4acos).

TpynoemMKocTsb,
Bun paboter aKaJICMUYECKHX YacOB
4 cemectp BCETO

OO6mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexrum (JI) 18 18
[Tpaktuyeckue 3ausatus (I13) 16 16
ITpomexxyTounas arrecrarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEOopUecKo2o 3a0anus (UT3);

- HanucaHnue peghepama (P);

- CAMON0020MosKa (NPopabomka u NOBMopPeHUe IeKYUOHHO20 MAMepuand u
mamepuana y4eoHuKo8 u y4eoHvix nocoouii;

- u3yyeHue pazoenos Kypca 8 cucmeme 1eKmpoHHO20 00yueHUsL,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,

- H0020MOBKA K PYOENCHOMY KOHMPOTIO,

- N0O2OMOBKA K 3a4emy.)

Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 1H( ¢ epeHINPOBAHHBIN 3a4er

3a4er)

Pasnenm JAUCHUILUIMHBI, U3y4aCMbIC B 4 CEMCCTpPC

KonnyectBo yacoB
Ne HaumenoBaHue pa3ienos ayuTopHad BHeay/l.
paszzena BCETO abota 6
a1 |3 ] ap | PO
1 OcHOBHBIE 33JJa4l UHTEJJIEKTYAJIbHBIX CUCTEM 26 4 4 18
2 [TpencraBieHyre 3HAHUM U IKCIEPTHHIE CUCTEMBI 30 6 4 20
3 MarmmHHOe 00y4eHne U MeTOo/Ibl 00paboTKU 26 4 4 18
€CTECTBEHHBIX SI3BIKOB
4 CucreMbl HCKYCCTBEHHOTO MHTEIIIEKTA B 26 4 4 18
npodeccuoHanbHOM chepe
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1 OcHoBHBIE 32/1a4M UHTE/UIEKTYAJbHBIX cucTeM OCHOBHBIE TIOHATUA U ompenenenus. O0nacTb
npuMeHeHus. VIcTopus pa3BUTHS HHTEIIEKTYATbHBIX cUcTeM. DYHKITMOHAIbHAS CTPYKTYpPa UCIIOIb30BaAHMS
CHUCTeM WCKYCCTBEHHOTO WHTeiekra. Kiaccupukanus mnpencraBieHus 3aaad. Jlormdeckue MOJIEINu.
CereBbie Mojgenu. I[lpogykuuonHsie moaenu. Metoawl pemieHus 3anad. OCHOBHBIE 3aJa4d MAIIMHHOTO
o0y4eHus: Kiaccu(uKamus, perpeccus, KacTepu3arus
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2 IlpencraBjieHue 3HAHUH W IKCNepTHBIE cucTeMbl Jlanubie u 3HaHus. Hayka o mannbix. O630p
3a/1a4 aHajau3a JAHHBIX. TEeXHOJOTMH M WHCTPYMEHTHl MHTEIUIEKTYaJIbHOTO aHajiu3a JaHHbIX. OCHOBHBIE
npaBwia paboThl ¢ JaHHbIMU. bonbiive nanusle. Metoasl 00pabOTKH NaHHBIX. Mojenu npeacTaBiIeHUs
3HaHui. @opmainbHbie Joruueckue mozaenu. Cemantudeckue cetu. Dpeiimbl. [IpoayKimoHHbIe MOJIETH.
BoiBon Ha 3Hanmsx. CTpykTypa M Ha3Hau€HUE AKCHEPTHBIX cucTeM. OCHOBHbIE 00JacTU NPUMEHEHHS
9KCIIEPTHBIX CUCTEM. DTaIbl pa3padOTKH SKCIIEPTHON CUCTEMEI.

3 MammHHOe oOy4yeHHMe M MeTOAbl 00PA0dOTKH eCTeCTBEHHbIX S3bIKOB (OCHOBHBIC BHUJIbI
MallMHHOTO O0O0y4eHus. THIBI MaIMHHOTO OOYYeHHs: C y4YuTelleM, 03 Y4HTens, C YaCTHYHBIM
MpPUBJICYCHUEM YyUuuTeNs, oOyueHue ¢ mnojkperuieHueM. Kiaccudukanus 3agad MamlMHHOTO OOYYeHHs.
Knaccudukanus Ha npumepe anropurma k-ommkaiimux coceneid (kKNN). MeTpuku OlieHKH KiaccupUKaImm:
nonHoTa, TouHocTh, F1, ROC, AUC. Banmunanuonnas u tecroBas BeiOOpka. Kpocc-Bamunanus. Pabora c
KaTeropuanbHbIMU Npu3HakaMmu. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 — koa¢dunment
nerepmuHanuu. JluHeiiHas perpeccus, moiauHOMUanbHas perpeccus. Ilepeobydenue u perymnspusainms,
rpeboneBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMomenu st Kiaaccuukanuu. buomornyeckuit
HEHpPOH W ero MaremaTuueckas wmojeib. OCHOBHbIE MOHATHS HEHpoHHBIX cereil. Kiaccubukauusa u
CBOMCTBa HEHpOHHBIX ceTeil. OOyueHue HEHUpOHHBIX ceTeldl. MHOrocjaolHblE HEWPOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTd. DYHKIIUU OMIMOKU HEHPOHHBIX ceTeil u 00ydeHre ¢ MOMOIILI0 0OpaTHOTO
pacnpoctpaneHusi TpaaueHrta. llomstne 03Tya m smoxu. Jlormcruueckass perpeccus. Perymnspu3arms
JUHEWHBIX Mozeneh kmaccupuranuuu. Kinacrepusamus. k-means, k-means++, DBSCAN, ariomepaTtuBHas
KJ1actepusanus. MeTpUKu OLICHKH KJIaCTepU3alMK. AJITOPUTMBI, OCHOBAaHHBIE HA MPUMEHEHUH PEIIAONIuX
nepeBbeB. Kputepuu pazgeneHus ys3na: WHGOPMAIMOHHBIN BBIMTPHIN, KpuTepuil [kunu. AHcamOiu
pelaroIuX JIepeBbEB: CIyYailHBIN Jiec, TPaJueHTHBI OycTWHT. MeTox OomopHBIX BEKTOpoB. I[Ipsimas u
oOpatHas 3amaya. OrmpeneneHue OMOPHBIX BEKTOPOB. SnepHblil Tprok. HauBHbIA — OailecoBckuii
KJ1acCU(PUKATOp. MeToIbI OIICHKU pacrpe/IesieHUs MPU3HakoB. EM-anroputM Ha mpuMepe CMECH rayCcCHaH.
MeTtoapl 6€3rpalMeHTHON ONTUMU3AIMU: CIIy4alHbIN mouck, hill climb, oTxkur, reHeTHUECKU aNroOpUTM.
Pabora ¢ wm300pakeHUsMH C TIOMOIIbIO HEHPOHHBIX ceTed. CBeprounble HeWpoHHBIE cetH. OOpaboTka
TeKcTOB. PaboTa ¢ ecTecTBEHHBIM S3bIKOM C MOMOIIBIO HEMPOHHBIX CeTeil. BekTopHbIe MpeacTaBaeHus st
tekcra: word2vec, skip-gram, CBOW, fasttext. Beruncinenne mnpusznakoB TF-IDF. Pekyppentusie
Heifponnsie cetu, LSTM, GRU. Tpancdopmepsi, BERT, GPT.

4 CucteMbl HCKYCCTBEHHOTO MHTe/IEKTa B mpodeccuoHa bHoil cepe [Ipumenenne meTonos
HCKYCCTBEHHOTO HHTEIJIeKTa B MpodeccnoHanbHO cdepe: mpumepbl MpoekToB. l[IpoexkTupoBanue u
pa3paboTKa AMAJIOTrOBBIX CUCTEM i PodecCHoHaNbHOM cephl.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPHI)

Ne 3ansTus Ne Tema Koxr-s0
paszzaena 4acoB

1-2 1 HMHCTpYMEHTBI HHTEIUIEKTYAJIBHBIX CUCTEM 4

3 2 MoJtenu npecTaBieHUs 3HAHUI 2

4 2 OKCIEPTHBIE CUCTEMBI 2

5 3 BekTopu3anus TeKCTOB 2

6 3 Knaccudukaiys TEeKCTOB HEHPOCETEBEIMU METOIAMH 2

7 4 IIpoekTHpOBaHNE UHTEIUIEKTYaJIbHBIX CHCTEM 2

8 4 3amura pedeparos u UT3. 2
Hroro: 16

5 Y4eOHO-MeTOaAMYeCcKoe 00ecneYeHne JUCIHUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

1. OCHOBBI UCKYCCTBEHHOT'O HHTEIIIEKTA : yueOHoe mocodue / FO. A. Artoxuna, A. A. OBonenko, M.
JI. Kpuuesckuii, FO. A. MaptsinoBa. — Cankr-IlerepOypr : ['YAII, 2022. — 169 c¢. — ISBN 978-5-8088-
1720-3. — Tekct : oanextpoHHwlid // Jlanb : »snekTpoHHO-OMOnMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/263933



https://e.lanbook.com/book/263933

2. IlenwvkoBa, T. I'. Monmenu U MeTOABI MCKYCCTBEHHOTO MHTEUICKTa : ydeOHoe mocobue / T. T.
[TenskoBa, 0. B. Baitnmreitn. — Kpacnosipck : COVY, 2019. — 116 c¢. — ISBN 978-5-7638-4043-8. —
Tekcr :  oanextponnsld //  Jlamb :  3neKkTpoHHO-OMOmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/157579

5.2 JlonosiHuTEIbHAS JINTEPATYpa

1. Kemnexep, JI. Hayka o nmanubeix: 6aszoBeii kypc / . Kemmexep, b. Tupnu; Hayu. pen. 3.
MawmenpsipoB; niep. ¢ anrii. M. benoromoBckoro. — Mocksa: AnsniuHa [Tabmumep, 2020. — 224 ¢. — Pexum
noctyna: o nmoamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=598235

2. Jlumanogckasi, O. B. OcHoBBI MammHHOTO 00y4eHus: yuebnoe nmocodbue / O. B. JlumanoBckas, T.
N. AndepreBa; nayd. pen. M. H. O06abkoB; Ypanbckuii ¢deaepalibHbIi YHUBEPCUTET HM. IIEPBOTO
IIpesunenra Poccun b. H. Enpuuna. — ExarepunOypr: U3natensctBo Ypansckoro ynusepcurera, 2020. —
91 ¢. — Pesxum mocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699059

3. CucremMbl HCKYCCTBEHHOT'O MHTEIUIEKTa [ DNEKTpOHHBIN pecypc] : yaeOHO-METoANYEeCKOoe mocodne
Uig  o0y4arommxcss Mo 0oOpa3oBaTeNbHBIM MpOrpaMmaM BBICHIEr0 00pa3oBaHUS IO HANPABICHUSIM
noxarotoBku 02.03.01 Maremaruka u xommnbiotepabsie Hayku, 02.03.02 dynnamenTanbHas HHPOPMATHKA U
nHpopManmoHHbIe TexHooruy, cnernuanbHoct 10.05.01 Komnbsrotepras 6e3omacHocts / E. B. Memepuna,;
M-Bo Hayku u BbIciI. oOpazoBaHusi Poc. ®enepanuu, denep. roc. Or0mKeT. 00pa30BaT. YUPEKACHUE BBICII.
obpazoBanus "OpeHOypr. roc. yH-T". - D1ekTpoH. TekcToBble naH. (1 ¢aiin: 1.48 MO). - Openbypr : OI'Y,
2019. - 96 c. - 3arn. ¢ Tur. akpana. -Adobe Acrobat Reader 7.0 - ISBN 978-5-7410-2315-0.
http://artlib.osu.ru/web/books/metod_all/109690_20191002.pdf

4. IMaBnoB, C. U. CucteMbl HCKYCCTBEHHOTO MHTEUIeKTa: ydeOHoe mocobue: / C. U. IlaBmoB. —
Tomck: Tomckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U paguodiekTpoHuku, 2011. — Yacts
1.— 175 c. — Pexxum nmocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

5. ITaBnoB, C. U. Cucrembl UCKYCCTBEHHOI0 MHTelUIeKkTa: yueOHoe nocodue / C. U. IlaBnoB. —
Tomck: Tomckuii rocy1apcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJICHUS U paAHOIeKTpoHUKH, 2011. — Yacts
2. — 194 c. — Pexxum nmocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoanyeckue U31aHUA

1. Kypnan «UHpopmanonHbIe TEXHOJIOTHIY. Pexnm JIOCTYTIA:
https://eivis.ru/browse/publication/115066/udb/12.

2. XKypnan «BecTHHMK KOMIBIOTEPHBIX M HWH(POPMAIMOHHBIX TEXHOJOTHiI». Pexum pocrtymna:
https://eivis.ru/browse/publication/333526/udb/12.

5.4 UnTepHeT-pecypcsbl

1. https://ai.gov.ru — HarmonanesHbIi mopTan B cepe UCKYCCTBEHHOTO WHTEIIICKTA.

2. https://ya.ru/ai/gpt - YandexGPT 5 - renepatuBHas TeKCTOBast MOJIENb OT SIHIEKCa.

3. https://shedevrum.ai - cepBuc kommnanuu «SIHIEKC» JUIS TeHEpallMH HU300paKEHUS M BHJICO IO
TEKCTOBOMY OIMCaHUIO ¢ moMonlbio Heilpocetn YandexART.

5.5 TIporpammHoe oGecnedyeHue, npogeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIPaBO4YHbIE CHCTEMBI

1 Omneparmmonnas cucremMa PEJ[ OC mns pabouux cTaHIWNA, WUMEETCs JWICH3US, BXOJIUT B
peectp oteyectBerHoro I10. — Pexxum nocryma: https://redos.red-soft.ru/
2 LibreOffice — cBoGoaHO pacmpocTpaHseMblii ODUCHBIA MaKeT MPOrpaMM, BKIIOYAMONIHHA B

ce0sl TEKCTOBBIM M TAaOIMYHBIM pEIaKTOPhI, PElaKTOp MPE3CHTALUH U Jpyrue OopHUCHBIC MPHIOKEHHS. —
Pexxum moctyma: https://ru.libreoffice.org/

3 ITporpamma anst mpocMoTpa caiitoB Snnexc.bpaysep, cBo6oaHO pacnpocTpaHsemasi, BXOJUT
B peectp otedecTBeHHOTO [10. — Pexxum gocryna: https://yandex.ru/

4 [IporpammHas cucrema sl oOpraHu3anuu Buaeo-koHgpepeHu-csizsu DION. — Pexum
nocryna: https://diongo.ru/

5 VYHuBepcuterckas miaardopma 3IEKTPOHHOro oO0y4deHHs «DIeKTpoHHble Kypcel OI'Y B
cucteme odydenust Moodle». — Pexxum moctyma: http://moodle.osu.ru
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https://e.lanbook.com/book/157579
https://biblioclub.ru/index.php?page=book&id=598235
https://biblioclub.ru/index.php?page=book&id=699059
http://artlib.osu.ru/web/books/metod_all/109690_20191002.pdf
https://biblioclub.ru/index.php?page=book&id=208933
https://biblioclub.ru/index.php?page=book&id=208939
https://eivis.ru/browse/publication/115066/udb/12
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https://shedevrum.ai/

6 ABTOMaTH3UpOBaHHAsI HHTEpaKTHUBHAsA cuctema ceteBoro tectupoBanus (AMCCT). — Pexum
noctyna: https://aist.osu.ru/cgi-bin/auth.cgi

7 VYHuBepcuterckas — miargopmMa AN CONPOBOXACHUS  MPOLEAYPHl  MPOBEACHUS
9K3aMECHAIIMOHHBIX HCIBITAHUH C HCIOJIb30BAHUEM JUCTAHIIMOHHBIX OOpPa30BATEIbHBIX TEXHOJIOTUU. —
Pexxum moctymna: https://exam.osu.ru/

8 Cucrema aBTOMAaTHU3WPOBAHHON TMPOBEPKH TEKCTOB HA HAIWYWE 3aWMCTBOBAaHUI
«Antumnaruar.Ctpykrypa 4.0», umeercs nuneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [DnexktponHslii pecypc]: pedepaTuBHas 6a3a TaHHBIX, C OTPAHUYEHHBIM JOCTYIIOM K
MOJTHBIM TEKCTaM cTateil. — Pexxum pocryna: https://www.elibrary.ru/, B nokanpHo# cetu OI'Y.

10 Math-Net.ru  [DnekTpoHHBI  pecypc]: OOIIEPOCCHICKHI  MaTeMaTUYCCKH  IMOpTall,
BKIIIOYAIOIUH  WHPOPMAIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  NyOJMKamusM B~ OTEYECTBEHHBIX
MaTeMaTHYeCKHX KypHanaxX. — Pexxum nocryma: http://www.mathnet.ru/

11 Wolfram|Alpha [DnekTpoHHBIN pecypc]: 0a3a 3HaHUN U CIpaBOYHAs CUCTEMA, BKIIOYAIOIIAS
MHOKECTBO BBIYUCIIUTEIHHBIX allTOPUTMOB. — Pexxum moctyna: https://www.wolframalpha.com/
12 bonpmias  Poccuiickass — sHUMKIONEAUsS  [DJNEKTPOHHBIA  pecypc|:  yHUBEpcallbHas

SHIMKIIOTIEHSI, COJIEPKUT CTAThH IO BCEM 00JAacTsSM 3HAHUH, CIPABOYHUKHU IO MEPCOHAIUSAM, CIOBapH. —
Pexxum noctyna: https://bigenc.ru/

13 Cucrema KOMITBIOTEPHOW anreOpbl Sage — CBOOOJHOE MPOrpaMMHOE OOECIICUCHHE C
muuensueit GNU GPL.

14 Cucrema nporpammupoBanus Python, cBo6oano pacnpoctpansemas o nunensun PSFL.

15 MaremaTtnueckoe IO ans pemieHuss MIMPOKOIrO CIEKTpa HAayYHBIX M INPHUKIAJHBIX 3a]ad
Scilab, cBoO0IHO pactipocTpaHseMasl.

16 MaremaTrnueckas cuctema GeoGebra, cBo60aHO pacnpocTpansemas 1o aunensuu GPL.

17 1C:IIpennpusitue 8. Kommuekt st o0yuyeHus: B BBICIIUX M CPEIHUX YUEOHBIX 3aBEICHUSIX,

uMeeTcs OeccpoyHas JIMIEH3Hs, BXOJHUT B peecTp oteuectBeHHOTo [10.
18 WuterpupoBanHas cpena paspadborku [10 Visual Studio Code, cBo6oaHO pacmpocTpaHsemast
no nuueH3uu MIT.

19 Cucrema ymnpasinenus 0azamu naHHbIx MySQL, cBoOoaHO pacnpocTpaHsiemas MO JUIEH3UU
GPL.

20 Cucrema ymnpasinenus 6azamu ganHsix MySQL Community, cBOO0JHO pacnpocTpaHsemMas 1o
munen3u GNU GPL. — Pexxum nocrymna: https://www.mysql.com/products/community/

21 Cucrema mnporpammupoBanust Oracle Java SE JDK, OecmatHo pacnpoctpaHsiemass Mo

muuensun Oracle Technology Network License.
6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayauTOpUM Ui TMPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUIA, CEMHUHAPCKOTo THMA, s
MPOBEACHUSI TPYNIOBBIX U WHAUBUAYATBHBIX KOHCYJIBTAIlMM, TEKYIIETO KOHTPOJSA U TMPOMEKYTOUHOU
aTTeCTaluu.

AyauTopun OCHAIIEHBI KOMIUIEKTAMHU YIYEHUYECKON MeOeH, TEXHUIECKUMHU CPEICTBAMHU 00yUYeHUS,
CITy>KaIlllUMU JJIsl IPEICTaBICHUs yueOHOU HH(POpMAIUU OONBIION ayIUTOPHH.

Jns mpoBeneHUsT TPAKTUYECKUX 3aHATUA HCIOJIB3YIOTCS KOMITBIOTEPHBIE KJIACChl, OCHAIIICHHBIS
KOMITBIOTEPaMH ¢ MUHUMAIBHBIMU XapaKTEPUCTUKAMU: OTIEpaTUBHAs NaMsTh: He MeHee 2 Gb; mporeccop He
MeHee ueM Ha 2 snupa u dactoTo He MeHee 1,6 Ghz; o0bEM mamsaTm BuaeokapThl He MeHee 512 Mb;
xKecTkuil nuck He menee yeM Ha 200Gb; manuune Usb — pazbema Ha JIMIIEBON CTOPOHE CHCTEMHOTO OJI0Ka
(BBepxy); auaronans KK Monutopa e menee 17.

[TomerieHue A CaMOCTOSITENBHON Pa0OTHI O0YYaIONIMXCS OCHAIEHBI KOMITBIOTEPHON TEXHUKOM,
MOAKIIOUEeHHON K cetn «MHTepHeT», W o0OecrnedeHneM JJ0CTyna B DJJIEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.



