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

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:

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

- IPAKTUYECKOEC OCBOCHHE METOJOB U MOJEJICH TpPEACTaBICHUS © OOpaOOTKUM 3HAHUK B

HHTCJUICKTYAJIBbHBIX CUCTEMAX.

3amaun:

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

HMHTEJIEKTA;
- pa3BUTHE

CIOCOOHOCTEH U

HaBBIKOB

MHTEJJIEKTYaJIbHBIX CUCTEM;
- (hopMUpOBaHME YMEHMsI HCIIOJIb30BaTh METOABl HCKYCCTBEHHOI'O MHTEIUIEKTa JUIsl pPEeLICHUs
MPUKIIAJHBIX 337124 MTPO(HeCCHOHATBHON AEATEIbHOCTH.

MOACIIMPOBAHUA U

dHalli3a  Pa3JIMYHbIX  THUIIOB

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuummHa siBisieTcst pakynbTaTHBHON(BIM)

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[TocTpekBU3UTHI AUCUUILINHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUILINHE

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

Kon v HauMeHOBaHHE
(dbopMupyeMBbIX
KOMIIETCHIIU M

KO,Z[ W HAUMCHOBAHUC NMHAUKATOpA
JOCTHIXCHHA KOMIICTCHIIMHN

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JUCIUIINHE, XapaKTePU3YIOLIUe 3TaIlbl
(dhopMHUpOBaHUS KOMIETEHIMH

OIIK-6 Cniocoben
MMOHUMAThH TPUHITAITHI
paboThI COBPEMEHHBIX
MH(pOpPMaAITMOHHBIX
TEXHOJIOTHH U
MCIOJIb30BATh UX IS
pelieHus 3aaaq
npodeccnoHaNbHOMI
JEeSATEIEHOCTH

OIIK-6-B-1 3Haet coBpeMeHHbIe
MIPUHLIMIIBI pabOThI
MH(POPMALIMOHHBIX TEXHOJIOTHH;
rpaduYecKre peaakToOpbl U METOIbI
no100pa ONTUMAIILHOTO
MIPOTPAMMHOTO TTPOYKTA JIJIs
po¢eCCHOHATIBHOTO PEIIEHUS
IU3aiiHepCKUX 3aay; CeupUKy
paboTHI C yCTPOMCTBAMHU BBOJIA U
BBIBOJIa N300pa3uTeNbHON
nHpopManuu

OIIK-6-B-2 YMeeT opueHTHpOBaThCS
B 00J1aCTH COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHA;
oOpabaTeiBaTh rpaduueckyro
uH(OpMAIIHIO IS PELIeHUs 3a1a4
po¢eCCUOHATBHON JIEATETLHOCTH C
UCIOJIb30BaHNEM HUH(OPMAITHOHHBIX
TEXHOJIOTHI ¥ rpad)uueCcKux
MPOrPaMMHBIX TPOJYKTOB

3HaTh:

OCHOBHBIE HANPABIICHUS HAYIHBIX
UCCIIETIOBaHMI B 00J1acTH

MCKYCCTBEHHOTO MHTEIIJIEKTA; MOJIEITH
MIPEACTABJICHUS 33]]a4 B MHTEIUIEKTYaIbHbIX
CHCTEMax U METOJIbI BBIBOJIA PEIICHUS B
Pa3IMYHBIX MOJAEIIAX; CTPYKTYPY
HKCIIEPTHHIX CUCTEM H UX KJIacCU(UKAIIIO B
3aBUCUMOCTH OT OCOOCHHOCTEH peraeMoi
3a/1a4u; OCHOBHBIE aJITOPUTMbI MAIIUHHOTO
00yJeHusI.

YMerb:

OPHUEHTHPOBATHCS B PA3JIMYHBIX THUTIAX
MHTEJUIEKTYaJIbHBIX CUCTEM;
OPHUEHTHPOBATHCS B PA3IMUHBIX METOJaX
MpeJICTaBICHUS 3a/1a4; 00OCHOBAHHO
BBIOMPATh HanboJIee MOIXOISAIINE
ITOPUTMBI PEIICHUS 3a]]a4 MAIIUHHOTO
00y4eHHUs U OLICHUBATh KaueCTBO
IIOCTPOEHHBIX MOJEIIEH.

Baajgers:

METOJaMH PELIEHUS UHTEIUIEKTYaIbHBIX
3aJa4 ¢ IpUMEHEeHHEeM UH(POPMaIIMOHHBIX
TEXHOJIOTH1; HABBIKAMH UCTIOJIb30BAHMS




Kon n naumenoBanue [Tnarupyemblie pe3ynbTaThl O0yYEHUS 110
Kon n HauMeHoBaHME MHAMKATOpA
(dhopMupyeMBbIxX JUCLUIIIMHE, XapaKTEPU3YIOIIHE 3TaIlbl
. JOCTUKEHHSI KOMIIETEHLIMU .
KOMIIETCHIIUI (hopMUpOBaHHSI KOMITETEHITUI

TEXHOJIOTUH UCKYCCTBEHHOT'O MHTEIUICKTA B
pohecCHOHATTLHOM IS TEIILHOCTH.

4 CTpyKTYpa U coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe eAuHUIIbI (108 akajmeMuueckux 4acos).

TpynoemMKocTsb,
Bun paboter aKaJICMUYECKHX YacOB
5 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 MEopUecKko2o 3adanus (U13);

- Hanucanue pegpepama (P);

- CAMON0020MosKa (NPopabomka u NOBMopPeHUe IeKYUOHHO20 MAMepuand u
mMamepuana y4eOHUKo8 u y4eOHbIX nocooull;

- u3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yUeHUs.,;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- H0020MOBKA K PYOEHCHOMY KOHMPOIIO,

- 10020MOBKA K 3auemy.)

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

3a4er)

Paznienbl quCUUIUIMHBL, U3y4aeMble B 5 ceMECTpe

KonnyectBo yacoB
Ne HaumenoBaHue pa3ienos ayuTopHad BHeay/l.
paszzena BCETO abota 6
a1 |3 ] ap | PO
1 OcCHOBHbIE 33J1a4¥ UHTEJUIEKTYaJIbHbIX CUCTEM 26 4 4 18
2 [TpencraBieHyre 3HAHUM U IKCIEPTHHIE CUCTEMBI 30 6 4 20
3 MaimHHOe 00y4eHre U MeTO/Ibl 00pabOoTKH 26 4 4 18
€CTECTBEHHBIX SI3BIKOB
4 CucreMbl HCKYCCTBEHHOTO MHTEIIIEKTA B 26 4 4 18
npodeccuoHanbHOM chepe
Utoro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1 OcHoBHBIE 32/1a4M UHTE/UIEKTYAJbHBIX cucTeM OCHOBHBIE TIOHATUSA U ompenenenus. O0nacTb
npuMeHeHus. VIcTopus pa3BUTHS HHTEIIEKTYATbHBIX cUcTeM. DYHKITMOHAIbHAS CTPYKTYpPa UCIIOIb30BaAHMS
CUCTeM WCKYCCTBEHHOTO WHTeuiekTa. Kiaccupukamus mpenactaBieHus 3aaad. Jlormdeckue MOJIEIH.
Cerebie Mojnenu. I[lpogykunonHsie moaenu. Metoabl pemieHus 3amad. OCHOBHBIE 3aJa4dl MAIIMHHOTO
o0y4eHus: Kiaccu(uKamus, perpeccus, KacTepu3arus
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2 IlpencraBjieHue 3HAHUH W IKCNePpTHBIE cucTeMbl Jlanubie u 3Hanus. Hayka o manubix. O630p
3a/1ay aHajau3a JAHHBIX. TEeXHOJOTMH M WHCTPYMEHTHl MHTEJUIEKTYaJIbHOTO aHaiu3a JaHHbIX. OCHOBHBIE
npaBwia paboThl ¢ JaHHbIMU. bonbiive nanusle. Metoasl 00pabOTKH NaHHBIX. Mojenu npeacTaBiIeHUs
3HaHuil. @opmainbHblie Jornueckue mojaenu. Cemantuueckue cetu. Dpeiimbl. [IpoayKimoHHbIE MOJIETH.
BoiBon Ha 3Hanmsx. CTpykTypa M Ha3Hau€HHUE JKCHEPTHBIX cucteM. OCHOBHBIE 00JIaCTH NPUMEHEHUs
9KCIIEPTHBIX CUCTEM. DTaIbl pa3padOTKH SKCIIEPTHON CUCTEMEI.

3 MammHHOoe oOy4yeHHMe M MeTOAbl 00PA0dOTKH eCTeCTBEHHbIX $3bIKOB (OCHOBHBIC BHUJIbI
MallMHHOTO O0O0y4eHus. THIBI MaIMHHOTO OOYYeHHs: C y4YuTelleM, 03 Y4HTens, C YaCTHYHBIM
MIPUBJICYCHUEM YyUYuTeNsd, oOydeHue ¢ mojkperuieHueM. Kraccudukanusg 3agad MaldHHOTO OOYy4eHHs.
Knaccudukanus Ha npumepe anropurma k-ommkaiimux coceneid (kKNN). MeTpuku OIeHKH KIacCH(PUKAIUU:
nonHoTa, TouHocTh, F1, ROC, AUC. BaimnannonHnas u tectoBas BeiOOpka. Kpocc-Banumanus. Pabora ¢
KaTeropuanbHbIMU Npu3HakaMmu. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 — koa¢dunment
nerepmuHanuu. JluHeiliHas perpeccusi, mojavMHOMHUaNbHas perpeccus. I[lepeoOydeHue u perymnspusarus,
rpebneBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMoxenu i kinaccudukanuu. buomorndeckwii
HEHpPOH W ero MaremaTuueckas wmojeib. OCHOBHbIE MOHATHS HEHpoHHBIX cereil. Kiaccubukauusa u
cBOMcTBa HEHpOHHBIX ceTel. OOyueHue HEHPOHHBIX ceTeil. MHorocioiiHble HEHpOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTh. DYHKIIUU OMIMOKN HEHPOHHBIX CeTeil M 00yuyeHue ¢ MOMOIIbI0 00PaTHOTO
pacnpoctpaneHusi TpaaueHrta. llomstne 03Tya m smoxu. Jlormcruueckass perpeccus. Perymnspu3arms
JUHEWHBIX Mozeneh kmaccupuranuuu. Kinacrepusamus. k-means, k-means++, DBSCAN, ariomepaTtuBHas
KJ1actepusanusi. MeTpuKu OIEHKU KJIacTepU3aliu. AJITOPUTMBbI, OCHOBAaHHBIC HAa MPUMEHEHUH PEIIaoNInX
nepeBbeB. Kputepuu pazgeneHus ys3na: WHGOPMAIMOHHBIN BBIMTPHIN, KpuTepuil [kunu. AHcamOiu
pelaroIuX JIepeBbEB: CIyYailHBIN JieC, TpaJueHTHBIH OycTHHT. MeToa OmMOpHBIX BEKTOpOB. [Ipsimas u
oOpatHas 3amaya. OrmpeneneHue OMNOPHBIX BEKTOpPOB. SlaepHbiii Tprok. HauBHblil OaiiecoBckuit
KJ1acCU(PUKATOp. MeToIbI OIICHKU pacrpe/IesieHUs MPU3HakoB. EM-anroputM Ha mpuMepe CMECH rayCcCHaH.
MeTtoapl 6€3rpaAMeHTHON ONTUMM3AINK: CIy4alHbIN MOMCK, hill climb, oTKur, reHeTHYeCKHil alIropuTM.
Pabora ¢ w300pakeHHUSMH C TIOMOIIBIO HEWPOHHBIX ceTed. CBeprouHble HeWpoHHBIE cetH. OOpaboTka
TeKcTOB. PaboTa ¢ ecTecTBEHHBIM S3bIKOM C MOMOIIBIO HEMPOHHBIX CeTeil. BekTopHbIe MpeacTaBaeHus st
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 WHTEIJIeKTa B MpodeccnoHanbHON cdepe: mpumepsl mpoekToB. [IpoexkTtupoBanue u
pa3paboTKa AUAJIOTOBBIX CUCTEM AJIs TPO(EeCCUOHATBHOU chephl.

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 Knaccudukaiiys TeKCTOB HEHPOCETEBEIMU METOIAMHU 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 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-
1720-3. — Tekct : oanextpoHHwlid // Jlanb : »aekTpoHHO-OMOnMoTeuHas cucrema. — 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 ¢. — ISBN 978-5-7638-4043-8. —
Tekcr :  oanextponnsld //  Jlamb :  3ieKkTpoHHO-OmMOmmorewyHas  cucrema. —  URL:
https://e.lanbook.com/book/157579

5.2 JlonosiHuTEIbHAS JINTEPATYpa

1. Kemnexep, JI. Hayka o nmannbix: 6aszoBeii kypc / M. Kemnexep, b. Tupnu; Hayd. pen. 3.
MawmenpsipoB; niep. ¢ anrii. M. benoronmosckoro. — Mocksa: AnsniuHa [Ta0mumep, 2020. — 224 ¢. — Pexum
noctyna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=598235

2. Jlumanogckasi, O. B. OcHoBbl MammHHOTO 00yueHus: yaeOHnoe mocooue / O. B. Jlmmanosckas, T.
N. AndepreBa; nayd. pen. M. H. O06abkoB; Ypanbckuii ¢deaepalibHbIi YHUBEPCUTET HM. IIEPBOTO
IIpesunenra Poccun b. H. Enpuuna. — ExarepunOypr: U3natensctBo Ypansckoro ynusepcutera, 2020. —
91 ¢. — Pesxum mocrymna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699059

3. CucremMbl HCKYCCTBEHHOTO MHTEIUIEKTa [DNEeKTpOHHBIN pecypce] : yueOHO-METOANYECKOe mocodne
Uig  o0yYarommxcs 10 0oOpa3oBaTeNbHBIM MPOTpaMMaM BBICHIETO OOpa3oBaHHUS IO HAIMPaBJICHUAM
noxarotoBku 02.03.01 Maremaruka u xommnbiotepabsie Hayku, 02.03.02 dynnamenTanbHas HHPOPMATHKA U
nHpopManmoHnHbie TexHosnoruu, cnernuanbHoct 10.05.01 Kommnberotepnas 6e3omacHocts / E. B. Memepuna;
M-Bo Hayku ¥ BbICIIL. 0oOpa3zoBanus Poc. @enepanuu, @enep. roc. Or0KeT. 00pa3oBaT. YIPEKJACHHUE 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. CucreMbl HCKyCCTBEHHOTO MHTeIUIeKTa: yuyebHnoe mocoodme: / C. U. IlaBnoB. —
Tomck: Tomckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U paAHOdNeKTpoHuKy, 2011. — Yacts
1.— 175 c. — Pexxum nmocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

5. ITaBnoB, C. U. Cucrembl UCKYCCTBEHHOI'0 MHTeJUIeKkTa: yyeOHoe nocodbue / C. U. IlaBnoB. —
Tomck: Tomckuii rocy1apcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJICHUS U paAHOIeKTpoHUKH, 2011. — Yacts
2. — 194 c. — Pexxum nocrymna: o noganucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoanyeckue U31aHUA

1. Kypnan «UHpopmanoHHbIe TEXHOJIOTHMY. Pexnm JIOCTYyTIA:
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://alice.yandex.ru - renepaTiBHasE MOJIENb OT SIHACKCA.

3. https://shedevrum.ai - cepBuc komnanuu «SIHAEKC» Ui TeHEpaIlMM HW300paKEHUS M BHJICO IO
TEKCTOBOMY OIMCaHUIO ¢ TOMOIIIbI0 HeilpoceTn YandexART.

5.5 TIporpammHoe obGecneueHue, npodeccuoHAIbHbIE 0a3bl JAHHBIX W HMH(OPMAIMOHHBIE
CIPaBO4YHbIE CHCTEMBI

1 Omneparmmonnas cucremMa PEJ[ OC nmna pabouux cTaHIUNA, UMEETCS JHUIECH3US, BXOJUT B
peectp oteyectBerHoro I10. — Pexxum nocryma: https://redos.red-soft.ru/

2 [Taker oducubIx npunoxennit «MoitOduc ObpazoBaHuE.

3 IIporpamma anst mpocMoTpa caiitoB SHaekc.bpaysep, cBoO0AHO pacnpocTpaHseMasi, BXOJUT
B peectp otedecTBeHHOTO [10. — Pexxum gocryna: https://yandex.ru/

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

5 VYHuBepcuterckas miaardopmMa 3JIEKTPOHHOro oO0yueHHs «DIeKTpoHHble Kypcel OI'Y B
cucteme odydenust Moodle». — Pexxum moctyma: http://moodle.osu.ru

6 ABTOMaTH3UpOBaHHAsA MHTEPAKTUBHAS cucTteMa cereBoro tectupoBanus (AUCCT). — Pexxum

noctyna: https://aist.osu.ru/cgi-bin/auth.cgi
6
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7 YHuBepcuterckas — miatrgopma IS CONPOBOXKACHHUS — TPOLEAYPHl  MPOBEICHHS
9K3aMEHAIIMOHHBIX HCIBITAHUH C HCIOJIb30BAHUEM JIUCTAHIIMOHHBIX OOpPa30BATEIbHBIX TEXHOJIOTUU. —
Pexxum moctyma: https://exam.osu.ru/

8 Cuctema aBTOMAaTM3MPOBAaHHOW TMPOBEPKHM TEKCTOB HA HAIW4YME 3aMMCTBOBaHMMI
«Antumnaruar.Ctpykrypa 4.0», umeercs auneH3us Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [QnextponHbIit pecypc]: pedepaTiuBHas 6a3a TaHHBIX, C OTPAHUYECHHBIM JTOCTYIIOM K
MOJTHBIM TEKCTaM cTateil. — Pexxum pocryna: https://www.elibrary.ru/, B nokanpHo#M cetu OI'Y.

10 Math-Net.ru  [DnekTpoHHBI  pecypc]: OOIIEPOCCHICKHMIA  MaTEeMaTUYECCKHl  IMOpTal,
BKIIIOYAIOIIUH  WHPOPMAIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  NyOJMKamusM B~ OTEYECTBEHHBIX
MaTeMaTHYeCKHX KypHanaxX. — Pexxum nocryma: http://www.mathnet.ru/

11 Wolfram|Alpha [DnekTpoHHBIN pecypc]: 0a3a 3HAaHWUN W CIIpaBOYHAS CHCTEMa, BKIIFOYAIOIIAs
MHO’KECTBO BBIYUCIIUTEIHHBIX allTOPUTMOB. — Pesxxum moctyna: https://www.wolframalpha.com/
12 bonbmias  Poccuiickas — sHuMkiIoneauss — [DJIEKTPOHHBIA  pecypc]:  yHUBEpcalibHas

SHIUKJIONENS, COACPKUT CTAThH IO BCEM 00JIACTSIM 3HAHUH, CIPABOYHUKH IO TMEPCOHAIUSM, CIIOBAPH. —
Pexxum nmoctyma: https://bigenc.ru/

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

14 Cucrema nporpammupoBanus Python, cBo6oano pacnpoctpansemas o nunensun PSFL.

15 Maremarnueckoe [1O ansi pemeHHs MIMPOKOTO CIEKTpa HAYYHBIX W TPHUKIAJHBIX 3a1ad
Scilab, cBoO0IHO pactpocTpaHseMasl.

16 Maremarunueckas cucrema GeoGebra, cBo00gHO pacnipoctpansiemas 1o nuren3nu GPL.

17 WuterpupoBannas cpena paspadorku [10 Visual Studio Code, cBoboaHO pacmpocTpaHsemas

no nuueH3uu MIT.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

YyeOHbIe AyJUTOPUHN I MPOBCACHUA 3aHSATHU JICKOMOHHOT'O TUIIAa AJIA MPOBCACHUA I'PYHNIIOBBIX W
WHJMBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJIA U MPOMEXKYTOUHON aTTECTALUU.

AynuTOpUN OCHAIIEHb! KOMIUIEKTAMU YUEHUYECKOW MeOenu, TEXHUYECKUMHU CPeICTBAMU O0yUYeHus,
CIy>KalllUMU JJIsl IPeCTaBIeHUs yueOHoM nHpopMauu O0IbIION ayAUTOPHH.

I[J'ISI IMPOBCACHUA IMTPAKTUYCCKUX 3aHSATUU HCIIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIIACCHI.

[Tomemenue A CaMOCTOSITENBHON Pa0OThI OOyYarOUIMXCsS OCHAIIEHBl KOMITBIOTEPHON TEXHUKOM,
MOAKITIOUEeHHON K cetn «MHTepHeT», W o0ecrnedueHueM JOCTyrna B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.



