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

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:
- 3HAKOMCTBO C OCHOBHBIMHU TEXHOJOTUSIMH Pa3pabOTKU U MCHOJIB30BAaHUSI CUCTEM HCKYCCTBEHHOTO

HUHTCIIJICKTA,

- IPAKTUYECKOEC OCBOCHHE METOJOB M MOJIENCH TpPEIACTaBICHUS ¥ OOpaOOTKM 3HAHUU B
MHTEJUJIEKTYaTbHBIX CUCTEMAX.

3amaun:

- paCCMOTPEHUC OCHOBHBIX TEXHOJIOTHI pa3pa60TI<H U HCIIOJIB30BaHUA CUCTEM HMCKYCCTBCHHOTI'O

HMHTEJIEKTA;
- pa3BUTHE

CIIOCOOHOCTEH W  HAaBBIKOB

MHTEJJIEKTYaJIbHBIX CUCTEM;
- (hopMUpOBaHME YMEHMsI HCIIOJIb30BaTh METOAbl HCKYCCTBEHHOIO MHTEIUIEKTa MJIs PELICHMS
MPUKIIAJHBIX 33124 MPO(HEeCCHOHATBbHON AEATEIbHOCTH.

MOACIIUPOBAaHUA MW  aHAJIM3a Pas3IMYHbIX THUIIOB

2 MecTo AUCHHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBbl

Hucuunnmna

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

ABIsieTcs (haKyIbTaTUBHOM(BIM)

[TocTpekBU3UTHI AUCUUILINHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUILINHE

Hpouecc HU3YUYCHUS NUCHUIIIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YyJIbTATOB O6y‘IeHI/I$I

CUCTEMHBIN ITOAXO
JUISL pELIEHUS
MMOCTaBICHHBIX
3ajau

uHpopmanuu ¢
HCII0JIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJOTUI
JUIS PEILIEHUS IOCTABIECHHBIX
3ajau

Kon u
Kox n HaumeHoBaHue [Tnanupyemble pe3yabTaThl 00y4eHUs 110
HAHMCHOBATTHE WH/INKATOpa TOCTHKCHUS TUCIIUTUTHHE, XapaKTePHU3YIOIIHE dTAaITbI
bopMHUpyeMbIX pa i > XAPAKTEPHIYIO o
. KOMIIETEHIH (dbopMHpOBaHUS KOMIIETEHIINN
KOMIIETEHITHH
YK-1 Cnocoben VYK-1-B-2 OcymectisieT 3HaTh:
OCYLECTBIIATh KPUTHYECKHH aHAJIN3 U CUHTE3 | OCHOBHbIE HAIIPABJICHUS HAyYHbBIX UCCIIEIOBAaHUN B
TIOUCK, nH(pOpPMAIINY, TIOTYYEHHON U3 |00JIACTH UCKYCCTBEHHOTO MHTEJUIEKTa; MOJICITH
KPUTHYECKHI pa3HbIX HCTOYHUKOB IpeCTaBICHUS 3a/1ad B MHTEJUICKTYalbHbIX
AQHAJIN3 U CUHTE3 VYK-1-B-4 IlpuMeHsieT METO/bI | cUCTEMAX;
uHopManuy, cOopa, XxpaHeHHs1, 00pabOTKH, |YMeTb:
IPUMEHSTh nepeaayn, aHallu3a U CUHTe3a |OPHUEHTUPOBATHCA B PA3IUYHBIX THUIIAX

I/IHTeJ'IJ'IeKTyaJ'II)HI)IX CHCTEM, OpI/IeHTI/IPOBaTBCSI B
pPa3IMYHBIX METO/IaX MPEACTABICHUS 3a/1aY;
Baanersn:

METO/aMH PELIEHUS NHTEJUIEKTYaJIbHBIX 33134 C
IPUMEHEHHEM HH(OPMallMOHHBIX TEXHOJIOTHI.

OIIK-6 Cnocoben
MIOHUMATh
MPUHIIMIIBI paOOThI
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTUH U
UCMOJIb30BATh UX
JUIS peLlIeHus 3a1a4
npo¢eCcCuOHATBHON
JESITEIbHOCTH

OIIK-6-B-3 KoppekTHo
UCHOJIb3yeT COBPEMEHHbBIE
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JUISl peILICHHS
3a1a4 mpodeccuoHanbHON
JeSATeIbHOCTH

3HaTh:

METO/IbI BEIBOJIA PEIICHUS B PA3IUYHBIX MOJIEISX;
CTPYKTYPY IKCIIEPTHBIX CUCTEM U UX
KJIACCU(UKALIUIO B 3aBUCHIMOCTH OT OCOOCHHOCTEM
pelraeMoi 3a/1a9i; OCHOBHBIC aJITOPUTMBI
MaIIMHHOTO 00y4YeHUs,

YMeTh:

000CHOBAaHHO BBIOMPATh HAUOOJIEE MOAXO IS
AITOPUTMBI PEIICHUS 33]1a4 MAaITMHHOTO O0YYCHHUS 1
OIICHUBATh KAUYECTBO MOCTPOCHHBIX MOJICIICH;
Baagern:




Kon u

Kon 1 HanmeHoBaHne [Tnanupyemble pe3ynbTaTbl 00y4eHHUS 110
HAHMCHOBATHE MH/INKATOpa TOCTUKECHUS JTUCLUIUIMHE, XapaKTePU3YIOIIHNE HTAITbI
bopmMHUpyeMbIX P > Xapaxtep o
N KOMIIETEHINH dbopMupoBaHNS KOMIETEHIINI
KOMITETCHIIUH

HaBBIKAMHU HCIOJIb30BaHMS TEXHOJIOTHI
HCKYCCTBCHHOI'O MHTCJJICKTA B HpO(l)eCCHOHaHBHOI;'I
JACATCIIBHOCTH.

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

OO01mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe eAnHUIIbI (108 akajmeMuueckux 4acos).

TpynoemMkocTs,
Bun paboter aKaJeMHYECKHUX YaCOB
5 ceMecTp BCETO

OO6mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexrum (JI) 18 18
[Tpaktuyeckue 3ansatus (I13) 16 16
ITpomexxyTounas arrectarus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padoTa: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEOopUecKo2o 3a0anus (M13);

- HanucaHnue peghepama (P);

- CAMON0020MosKa (NPopabomka u NOSMopeHUe IeKYUOHHO20 MAMepuand u
mamepuana y4eOHuKo8 u y4eonvix nocoout;

- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yueHus,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,

- H0020MOBKA K PYOEINCHOMY KOHMPOTIO,

- N0O20MOBKA K 3a4emy.)

Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, AH( ¢ epeHINPOBAHHBIN 3a4er

3a4er)

Paznienbl auCUUIUIAHBL, U3y4aeMble B 5 ceMECTpe

KonuyectBo yacoB
Ne HaumenoBanue pasnenon ayarTopHad BHeay/l.
paszznena BCETo abota 6
a1 |3 ] ap | PO
1 OcHOBHBIE 33JJa4l UHTEJJIEKTYAJIbHBIX CUCTEM 26 4 4 18
2 [TpencraBieHye 3HAHUM U IKCIEPTHHIE CUCTEMBI 30 6 4 20
3 MainHHOe 00y4eHre U MeTO/Ibl 00pabOTKH 26 4 4 18
€CTECTBEHHBIX SI3BIKOB
4 CucreMbl HCKYCCTBEHHOTO MHTEIIEKTA B 26 4 4 18
npodeccuoHanbHOM chepe
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 Cogepxanue pa3iejioB IUCUUNINHBI

1 OcHoBHBIE 32/1a4M UHTE/UIEKTYAJbHBIX cucTeM OCHOBHBIE TIOHATUSA U ompenenenus. O0nacTb
npuMeHeHus. VicTopus pa3BUTHS MHTEIUIEKTYaIbHBIX cHCTeM. DYHKITMOHAIBHAS CTPYKTYpa UCIIOIb30BAHUS
CUCTeM HCKYCCTBEHHOTO uWHTeIekTa. Kiaccupukanus mnpencraBieHus 3aaad. Jlormdeckue MOJEINu.
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Cetebie Monenu. I[lpogykunonHsie moaenu. Metoawl pemieHuss 3amad. OCHOBHBIE 3aJa4dl MAIIMHHOTO
o0y4eHus: Kiaccu(uKaus, perpeccusi, KIacTepu3arus

2 IlpencraBjieHue 3HAHUH W IKCNEepPTHBIE cucTeMbl Jlanubie u 3HaHus. Hayka o manubix. O630p
3a/1ay aHajau3a JaHHBIX. TEeXHOJOTMH M WHCTPYMEHTHl MHTEJUIEKTYaJIbHOTO aHaiu3a JaHHbIX. OCHOBHBIC
npaBwia paboTel ¢ JaHHBIMU. bonbiive nanusle. Metoasl 00paboOTKH NaHHBIX. Mojenu npeacTtaBiaeHuUs
3HaHui. @opmanbHbie Joruueckue mozaenu. Cemantudeckue cetu. DOpeiimbl. [IpoaykiimoHHbIe MOJIETH.
BoiBon Ha 3Hanmsx. CTpykTypa M Ha3Hau€HUE JKCHEPTHBIX cucteM. OCHOBHBIE 00JIaCTH TPUMEHEHUs
9KCIIEPTHBIX CUCTEM. DTaIbl pa3padOTKH KCIIEPTHONU CUCTEMBI.

3 MammHHOe oOy4yeHHMe M MeTOAbl 00PA0dOTKH eCTeCTBEHHbIX S3bIKOB (OCHOBHBIC BHUJIbI
MallMHHOTO O0O0y4eHus. THIBI MaIMHHOTO OOYYeHHs: C y4YuTelleM, O0€3 Y4HTens, C YaCTHYHBIM
MpPUBJICYCHUEM Yy4yuTeNs, oOyueHue ¢ moakperuieHueM. Knaccudukanus 3agad MamlMHHOTO OOy4YeHUS.
Krnaccudukanus Ha npumepe anropurma k-ommkaiimux coceneid (kKNN). MeTpuku OleHKH Kiaccu(pUKaIim:
nonHoTa, TouHocTh, F1, ROC, AUC. BaimmanunonHnas u tectoBas BeiOOpka. Kpocc-Banumanus. Pabora ¢
KaTeropuanbHbIMU Npu3HakaMmu. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 — koa¢¢unment
nerepmuHanuu. JluHeiiHas perpeccus, moiauHOMUanbHas perpeccus. IlepeoOydenue u perymnspusaims,
rpeboHeBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMoxenu s kinaccudukanuu. brojmorndeckwii
HEHpPOH W ero MaremaTudeckas mojenb. OCHOBHbIE MOHATUS HEHpOHHBIX ceTeil. Kmaccudukanus wu
CBOMCTBa HEHpOHHBIX ceTel. OOyueHue HEHUpOHHBIX ceTeldl. MHOrocjaolWHblE HEWPOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTh. DYHKIIUU OMIMOKU HEHPOHHBIX CeTeil M 00yuyeHue ¢ MOMOIIbI0 00PaTHOTO
pacnpoctpaHeHus: TpaaueHrta. lloHsarne 03T1ya u smoxu. Jlormcruueckass perpeccus. Perymspusarmst
JUHEWHBIX Mozeneh kmaccuduranuuu. Kinacrepusamus. k-means, k-means++, DBSCAN, ariomepaTtuBHas
KJ1actepusanusi. MeTpuKu OIEHKU KJIaCTepU3alii. AJITOPUTMBI, OCHOBAaHHBIC HAa MPUMEHEHUH PEIIaoNInuX
nepeBbeB. Kputepuu pazgeneHus ys3ia: UHGOPMAIMOHHBIA BBIUTPHIN, KpuTepuid J[xuHu. AHcamOnu
pelaroIrX JIepPeBbEB: CIyYailHBIN Jiec, TPaJueHTHBIH OycTWHT. MeTox OmopHBIX BEKTOpoB. [Ipsimas u
oOpatHas 3amaya. OrmpeneneHue OMNOPHBIX BEKTOpPOB. SlaepHbiii Tprok. HauBHblll OaiiecoBckuit
KJ1acCU(PUKATOp. METoIbI OIICHKH pachpe/esIeHUs pu3HakoB. EM-anroputM Ha mpuMepe CMECH rayCcCHaH.
MeTtoapl 6€3rpaAMeHTHON ONTUMU3AIMU: CIIy4alHbIi mouck, hill climb, oTxkur, reHeTHUECKU aNroOpUTM.
PaboTta ¢ u300pakeHUsAMH C TOMOIIBIO HEUPOHHBIX ceTel. CBepTouHble HeWpoHHBIE ceTh. OOpaboTka
TeKcTOB. PaboTa ¢ ecTecTBEHHBIM S3BIKOM C MTOMOIIBIO HEMPOHHBIX CeTeil. BEKTOpHbIE MpeacTaBIeHus s
tekcra: word2vec, skip-gram, CBOW, fasttext. Bpruncnenne 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 MpodeccnoHanbHOl cdepe: mpumepbl MpoekToB. [IpoexkTupoBanue u
pa3paboTKa AMAJIOTrOBBIX CUCTEM AJIs TPO(EeCCUOHATILHOU chephl.

4.3 IlpakTHyeckne 3aHATHA (CEMHHAPBbI)

Ne 3ansTus Ne Tema Koxr-s0
paszzuena 4acoB

1-2 1 HNHCTpYMEHTBI HHTEIUIEKTYAJIBHBIX CUCTEM 4

3 2 Motenu npeicTaBiIeHUs 3HAHUI 2

4 2 OKCIEPTHBIE CUCTEMBI 2

5 3 BekTopu3anus TeKCTOB 2

6 3 Knaccudukaiys TeKCTOB HEHPOCETEBEIMU METOIAMHU 2

7 4 IIpoekTHpOBaHUE MHTEIUIEKTYAJIbHBIX CHCTEM 2

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

5 Y4eOHO-MeTOaAMYecKoe o0ecneYeHne JUCIHUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

1. OCHOBBI UCKYCCTBEHHOT'O MHTEIIIEKTA : yueOHoe mocobue / FO. A. AntoxuHa, A. A. OBoaeHko, M.
JI. Kpuuesckuii, FO. A. MaptsinoBa. — Cankr-IlerepOypr : ['YAII, 2022. — 169 c¢. — ISBN 978-5-8088-
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1720-3. — Tekct : oanextpoHHwlid // Jlanb : »nekTpoHHO-OMONMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/263933

2. IlenwvkoBa, T. I'. Monenu U MeTOABl MCKYCCTBEHHOT'O HMHTEIJIEKTa : ydeOHoe mocoome / T. T
[TenskoBa, 0. B. Baiinmreitn. — Kpacnosipck : COVY, 2019. — 116 ¢. — ISBN 978-5-7638-4043-8. —
Tekcr :  oanektponnbsld //  Jlamb :  3iekTpoHHO-OMOmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/157579

5.2 JlonosiHuTEIbHAS JINTEPATYpPa

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

2. Jlumanogckasi, O. B. OcHoBbl MammHHOTO 00yueHus: yaeOnoe mocooue / O. B. Jlmmanosckas, T.
N. AndepreBa; nayd. pen. M. H. O06abkoB; Ypanbckuii ¢denepalbHbIi YHUBEPCUTET HUM. IIEPBOTO
IIpesunenra Poccun b. H. Enpuuna. — ExarepunOypr: U3natensctBo Ypansckoro ynusepcurera, 2020. —
91 c. — Pexxum pocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=699059

3. CucremMbl HCKYCCTBEHHOTO MHTEIUIEKTa [ DNEKTPOHHBIN pecypc] : yaeOHO-METOANMYECKOe mocodne
Uig  o0yYarommxcsi 10 OoOpa3oBaTeNbHBIM MPOTPaMMaM BBICHIETO OOpa3oBaHHS IO HAIMPaBJICHUAM
noxarotoBku 02.03.01 Maremaruka u xommnbrorepabie Hayku, 02.03.02 dynnamenTtanbHas HHPOPMATHKA H
nH(popManoHHbIe TexHooruy, cnernuanbHoct 10.05.01 Komnsrotepras 6e3onacHocts / E. B. Memmepuna,;
M-Bo Hayku ¥ BbIcIIL. oOpa3zoBanusi Poc. @eneparuu, denep. roc. OF0HKET. 00pa30BarT. YIpEKICHUE BBICIIL.
obpazoBanus "OpeHOypr. roc. yH-T". - D1ekTpoH. TekcToBble AaH. (1 ¢aiin: 1.48 MO). - Opendypr : 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. CucreMbl UCKYyCCTBEHHOTO MHTeUIeKTa: ydeOHoe mocobue: / C. U. IlaBmoB. —
Tomck: ToMckuil TOCy1apCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U paiuo3IeKTpoHuky, 2011. — Yacts
1.— 175 c. — Pexxum nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

5. IaBnoB, C. U. Cucrembl UCKYCCTBEHHOI0 MHTelUIekTa: yueOHoe mocodbue / C. U. IlaBnoB. —
Tomck: ToMckuii rocyapCcTBEHHBIM YHUBEPCUTET CUCTEM YIPABIEHUS U paguodaeKTpoHuku, 2011. — Yacts
2. — 194 c. — Pexxum nmocryna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoanyeckue U31aHUA

l. Kypnan «UHpopmanoHHbIe TEXHOJIOTHMY. Pexnm JIOCTYyTIA:
https://eivis.ru/browse/publication/115066/udb/12.

2. XKypnan «BecTHHMK KOMIBIOTEPHBIX M HWH(POPMALMOHHBIX TeXHoJorui». Pexum nocryna:
https://eivis.ru/browse/publication/333526/udb/12.

5.4 UnTepHeT-pecypcsbl

1. https://ai.gov.ru — HanmoHaneHbIi mopTan B cepe NCKYCCTBEHHOTO MHTEIUIEKTA.

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

3. https://shedevrum.ai - cepBuc kommanum «SIHIEKCY» Al TeHEpaMH W300paKEHUS M BHICO IO
TEKCTOBOMY OIHMCaHUIO ¢ TOMOIIIbI0 Heilpocetn YandexART.

5.5 TIporpammHoe oGecneuyeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CUCTEMBI

1 Omneparmmonnast cucremMa PEJ[ OC nmna pabouux cTaHIUNA, UMEETCS JUIECH3US, BXOJUT B
peectp oteyectBerHoro [10. — Pexxum nocryma: https://redos.red-soft.ru/
2 LibreOffice — cBoGoaHO pacmpocTpaHseMblii ODUCHBIA MaKeT MPOrpaMM, BKIIOYAMONIHNA B

ce0sl TEKCTOBBIM M TAOIMYHBIM pPEAAaKTOPBI, PElAaKTOp MpPE3CHTAlMi W JApyrue o(UCHbIC MPUIIOKEHUS. —
Pexxum noctyna: https://ru.libreoffice.org/

3 [Tporpamma anst mpocMoTpa caiitoB Snnexc.bpaysep, cBo6oaHO pacnpocTpaHsemasi, BXOJUT
B peectp otedecTBeHHOTO [10. — Pexxum gocryna: https://yandex.ru/
4 [IporpamMHas cucrema [jsi OpraHu3anuu Buaeo-koHgpepeHu-csisu DION. — Pexum

noctyna: https://diongo.ru/
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https://e.lanbook.com/book/263933
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
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https://eivis.ru/browse/publication/333526/udb/12
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https://shedevrum.ai/

5 VYHuBepcuterckas TuiatrgopmMa 3JIEKTPOHHOTO 0O0ydeHHs: «ynekTpoHHble Kypchl OI'Y B
cucreme ooyuenust Moodle». — Pexxum goctyma: http://moodle.osu.ru

6 ABTOMaTH3UpOBaHHAsl HHTEpaKTHUBHasA cuctema cereBoro tectupoanus (AUCCT). — Pexum
noctyna: https://aist.osu.ru/cgi-bin/auth.cgi
7 YHuBepcuterckass — miargopmMa IS CONPOBOXJICHUS  MPOLEAYPHl  MPOBEACHUS

9K3aMCHAIIMOHHBIX HCIBITAHUH C HCIOJIb30BAHUEM JIUCTAHIIMOHHBIX OOpPa30BATEIbHBIX TEXHOJIOTUU. —
Pexxum moctyma: https://exam.osu.ru/

8 Cuctema aBTOMAaTM3MPOBAHHOMW MPOBEPKH TEKCTOB HA HAJIMYME 3aMMCTBOBaHHMA
«Antumnaruar.Ctpykrypa 4.0», umeercs nuneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [QnexktpoHHbIit pecypc]: pedepaTiBHas 6a3a JTaHHBIX, C OTPAHUYECHHBIM JTOCTYIIOM K
MTOJTHBIM TEKCTaM ctateil. — Pexxum gocryna: https://www.elibrary.ru/, B nokansHo# cetrn OI'Y.

10 Math-Net.ru  [DnekTpoHHBI  pecypc]: OOIIEPOCCHICKHMI  MaTeMaTHYCCKH  IMOpTal,
BKIIIOYAKOIIUH  WHPOPMAIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  NyOJMKamusM B~ OTEYECTBEHHBIX
MaTeMaTHYeCKHX XypHanaxX. — Pexxum nocryma: http://www.mathnet.ru/

11 Wolfram|Alpha [DnekTpoHHBIN pecypc]: 0a3a 3HAaHUH U CIIpaBOYHAs CUCTEMA, BKIIOYAIOIIAS
MHO’KECTBO BBIYUCIIUTEIBHBIX allTOPUTMOB. — Pexxum poctyna: https://www.wolframalpha.com/
12 bonbmas  Poccwiickas — sHuukionenuss  [DNEKTPOHHBIA — pecypc]:  yHUBepcalbHas

SHIMKIIOTICHSI, COJIEPKUT CTAThH 1O BCEM 00JACTSM 3HAHUH, CIIPABOYHUKH IO TEPCOHAIUSAM, CIOBAPH. —
Pexxum noctyna: https://bigenc.ru/

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

14 Cucrema nporpammupoBanust Python, cBo6oano pacnpoctpansiemas o sueH3un PSFL.

15 MaremaTtnueckoe IO nans pemieHus MIMPOKOIrO CIEKTpa HAayYHBIX M INPHUKIAJHBIX 3a]ad
Scilab, cBoO0IHO pactpocTpaHseMasl.

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

17 1C:Ilpeanpusitue 8. KoMrutekt st 00y4eHHsI B BBICIIMX M CPEAHHUX y4eOHBIX 3aBEICHUSX,

uMeeTcst OeccpoyHasi TUIEH3HUs, BXOJUT B peecTp otedecTBeHHoro [10.
18 NuterpupoBannas cpena pazpadborku [10 Visual Studio Code, cBo601HO pacripocTpansemast
o auuensun MIT.

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

20 Cucrema ynpasinenus 6azamu ganasix MySQL Community, cBoO0JHO pacnpocTpaHseMas 1o
munen3uu GNU GPL. — Pexxum goctyma: https://www.mysql.com/products/community/

21 Cucrema mnporpammupoBanust Oracle Java SE JDK, OecruiatHo pacnpocTpaHsiemast 1o

muuensun Oracle Technology Network License.
6 MaTepuajibHO-TeXHHYECKOe ol0ecnedeHne JUCHUNINHBI

Y4eOHble ayaUTOpUM Ui TMPOBEICHUS 3aHATUH IJEKIMOHHOTO THUIA, CEMHUHAPCKOTO THIA, IS
MPOBEACHUS TPYNIOBBIX W WHIAWBUIAYATHHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJSI M TPOMEKYTOYHOM
aTTeCTalUu.

AyauTopun OCHAIIEHBI KOMIUIEKTAMHU YIYEHUYECKON MeOel, TEXHUIECKUMHU CPEICTBAMHU 00yUYeHUS,
CITy>KaIllUMU JIJIsl IPECTaBICHUs yueOHOM nH(pOpMaIuu OOJIBIION ayAUTOPHH.

Jns mpoBeneHUsT TMPAKTUYECKUX 3aHATUM HCIOJNB3YIOTCS KOMITBIOTEPHBIE KJIAaCChl, OCHAI[CHHBIC
KOMITBIOTEPaMH ¢ MUHUMAJIbHBIMU XapaKTEPUCTUKAMHU: OTIEpaTUBHAs NaMsTh: He MeHee 2 Gb; mporieccop He
MEHee ueM Ha 2 sjapa W 4dactoToi He MeHee 1,6 Ghz; 00béM mamsaTu BUACOKapThl He MeHee 512 Mb;
kKecTkuil nuck He menee yeM Ha 200Gb; manuune Usb — pa3bema Ha JIMIIEBON CTOPOHE CHCTEMHOTO OJ0Ka
(BBepxy); auaroHans KK Mmonutopa He menee 17.

[TomerieHue A CaMOCTOSITENBHON Pa0OTHl OOYYaIONIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM,
MOAKITIOUEHHON K cetn «/MHTepHeT», W o0ecrmedeHneM JOCTyrna B DJIEKTPOHHYIO HWH(OPMaIMOHHO-
obpazoBarensHyto cpeny OI'Y.



