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

eanb (€M) OCBOCHMS JUCIIATUIMHBI:

- 3HAKOMCTBO C OCHOBHBIMHU TEXHOJIOTUSIMH Pa3pabOTKH M MCIOJb30BaHUSI CUCTEM HCKYCCTBEHHOTO
WHTEJUICKTA;

- IPAKTUYECKOEC OCBOCHHE METOJAOB M MOJICNC TpEACTaBICHUs M OO0padOTKM 3HAHUU B
HMHTEJUICKTYaJIbHBIX CUCTEMaX.

3amaun:

- PACCMOTPEHHE OCHOBHBIX TEXHOJOTHH Pa3pabOTKH W MCIOJb30BaHUS CHCTEM HCKYCCTBEHHOTO
HMHTEIICKTA;

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

- popMupoBaHHWE YMEHHS WCIOJIb30BaTh METOJbl HCKYCCTBEHHOTO WMHTEIICKTa IS peIIeHUs
MIPUKJIAIHBIX 33729 TPO(HECCUOHATTLHOM IS TSIIBHOCTH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuummHa siBiisieTcst pakynbTaTHBHON(BIM)
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom
[TocTpekBU3UTBI IUCHUILIMHBL: Omcymcemeyom

3 TpeGoBanus Kk pe3yabTaTaMm 00yYeHUs M0 TUCHHUILINHE

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

Kon n HaumeHoBanue [Tnanupyemblie pe3ynabTaThl O0yYEHHS 110
Kon u HaumeHnoBanue
(bopMpreMLIx KOMHCTGHHI/Iﬁ HHAUKaTOpa JOCTHKCHUA JUCHUIINIMHE, XapaKTCPHU3YyIOInue ?’TaHBI
KOMIIETEHIIMHI dhopMUpOBaHUS KOMIETEHITHIA
OIIK-16 Crioco6en nouumats |OIIK-16-B-1 Cniocoben 3HATh:
MIPUHIIMIIBI PabOThI MCII0JIb30BaTh HaBBIKU OCHOBHBIE HAIPaBIICHUS HAYYHBIX
COBPEMEHHBIX COBPEMEHHBIX Hccaea0BaHui B 00J1acTH
MH(OPMAIIMOHHBIX TEXHOJIOTHH | MH()OPMAIIMOHHBIX MCKYCCTBEHHOT'O MHTEJIJIEKTA; MOJIEIH
1 UCIIOJIB30BAaTh UX AJIsA TEXHOJIOTHHU B IpCACTABJICHUA 3a1a4 B MHTCIJICKTYAJIbHBIX
penieHus 3anaqy npodeccuoHaNbHOM CHUCTEMax M METO]Ibl BBIBOJIA PEIICHUS B
npodeccnoHanbHOM JEeSITEIbHOCTHA Pa3IUYHBIX MOAEIAX; CTPYKTYPY IKCIIEPTHBIX
NEeSATETbHOCTH OIIK-16-B-2 Bsibupaer CUCTEM U WX KJIaCCU(UKAIUIO B 3aBUCUMOCTH
COBPEMEHHBIE METOIbI OT 0COOCHHOCTEH perraeMoit 3a1a4u;
00pabOTKU JaHHBIX IS OCHOBHBIE aJITOPUTMBI MAITUHHOTO O0YYECHHUS.
OCYIIECTBJICHUS Ymerb:
npodeccuoHaNbHOMI OPUEHTHUPOBATHCS B PA3JIMYHBIX THUIAX
NCATCIIBHOCTHU HUHTCJUICKTYAJIBHBIX CUCTCEM,
OPUEHTHUPOBATHCS B PA3JIMYHBIX METOAAX
MpeACTaBICHUS 3a/1a4; 000CHOBAHHO
BBIOMpaTh HarboJiee MOIXOSIINE ANTOPUTMBI
peICHuA 3aa4 MAallIMHHOT'O o6y11eH1/m n
OIICHUBATh Ka4€CTBO MMOCTPOCHHBIX MOJIETEH.
Baagerh:
MCTOAaMU PCIICHUA MHTCIIICKTYAJIbHBIX
3a/1a4 ¢ MPUMEHEHHEM HH(OPMaLlMOHHBIX
TEXHOJIOT PII>'I, HaBbIKaMHU HUCIIOJIB30BaHUA
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJJIEKTAa B




Kox u Haumenosanme
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINHN

Kon n HaumeHoBanue
(bopMUPYEMBIX KOMIIETCHIIHIA

[Tnarupyemblie pe3ynbTaThl O0yYEHUS 110
TVCIATUTHHE, XapaKTePH3YIOIIHE ATAITbI
(hopMUPOBaHUS KOMITETEHITHIA

npohecCuOHAbHOM IesTEIbHOCTH.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa IMCHUIINHBI

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAuHUIbI (108 akajgeMuueckux 4acos).

TpynoemMKoCTs,
Bun paGotsr aKaJeMHUYECKHUX 4acoB
4 cemecTp BCETO
O01masi Tpy10éMKOCTh 108 108
KonrakrHasi pabora: 34,25 34,25
Jlextuu (JI) 18 18
[Tpaktuueckue 3ansatus (I113) 16 16
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTe/ibHas padoTa: 73,75 73,75
- BbINOJIHEHUE UHOUBUOYAIbHO20 MEopYecK020 3a0anusi (UT3);
- Hanucanue pegpepama (P);
- CAMON0020Mo8Ka (Npopabomka u no8mMopeHue 1eKYUOHHO20 Mamepuand u
Mamepuana y4eOHUK08 U y4eOHbIX nocoOull;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yUeHUsl,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;
- N0020MOBKA K PYOEHCHOMY KOHMPOIIO,
- 10020MO8Ka K 3ayemy.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3ayer
3a4eT)
Paznensl AUCHUIUIMHEL, U3y4aeMble B 4 cemecTpe
KosmyecTBo yacoB
Ne ayIuTOpHast
pasena HaunmenoBanue pasnenos BCero aGoTa BHEay/I.
7113 | P pabota
1 OcHoBHBbIE 33]1a41 UHTEJJIEKTYAJIbHBIX CUCTEM 26 4 4 18
2 [TpencraBieHne 3HAHUM U DKCIEPTHBIE CUCTEMBI 30 6 4 20
3 MarmmHHOE 00yJIeHHE U METOJIbI 00pa0OTKH 26 4 4 18
€CTECTBEHHBIX SI3bIKOB
4 CucreMbl HCKYCCTBEHHOTO UHTEIIEKTA B 26 4 4 18
npodeccuoHaIbHOH chepe
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 ConepxxaHue pa3/iesioB AU CHUNIIHHBI

1 OcHoBHBIE 32]a4H UHTEJVIEKTYaJdbHBIX cucTeM OCHOBHBIC MOHATUSA U onpeneneHus. O0IacTh
npuMeHeHus. McTopus pa3sBUTUSA UHTEIIEKTYaIbHBIX cUCTeM. DYHKIIMOHAIBHAS CTPYKTYpa UCIIOIb30BAHMS
CHUCTEM HKCKYCCTBEHHOTO WHTeekTa. Kraccudukanus mpeacraBieHus 3amad. Jlormueckue MOIEHH.
CGTGBBIQ MOJICJIN. HpOI[yKLII/IOHHBIC MOJICJIN. MGTOI[BI pemeHI/m 3ada4. OCHOBHBIG 3aa4yu MAIINnHHOI'O

oOy4eHwus: KiaccuuKanus, perpeccus, KacTepu3arus




2 IlpencraBjieHue 3HAHUH W IKCNepTHBIE cucTeMbl Jlanubie u 3HaHus. Hayka o mannbix. O630p
3a/1ay aHajau3a JAHHBIX. TEeXHOJOTMH M WHCTPYMEHTHl MHTEJUIEKTYaJIbHOTO aHaiu3a JaHHbIX. OCHOBHBIE
npaBmwia paboTel ¢ JaHHbIMU. bonbiive nanHele. Metoasl 00pabOTKM NaHHBIX. Mojenu npeacTaBiIeHUs
3HaHui. @opmainbHbie Joruueckue mozaenu. Cemantudeckue cetu. Dpeiimbl. [IpoayKimoHHbIe MOJIETH.
BoiBon Ha 3Hanmsx. CTpykTypa U Ha3Hau€HUE JKCHEPTHBIX cucteM. OCHOBHBIE 00JIACTH HPUMEHEHHS
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
MIPUBJICYCHUEM YyuuTeNs, oOyueHue ¢ mojkperuieHueM. Kmaccudukanus 3anad MaIMHHOTO OOy4YeHUS.
Knaccudukanus Ha npumepe anropurma k-ommkaiimux coceneid (kKNN). MeTpuku OlieHKH KiaccupUKaImm:
nonHoTa, TouHocTh, F1, ROC, AUC. Banmunanuonnas u tectoBas BeiOOpka. Kpocc-Bamunanus. Pabora c
KaTeropuanbHbIMU Npu3Hakamu. Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 — koa¢¢unment
nerepmuHanuu. JluHeiiHas perpeccus, moiauHOMUanbHas perpeccus. Ilepeobydenue u perymnspusainms,
rpebneBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMoxenu i kinaccudukanuu. buomorndeckwii
HEHpPOH W ero MaremaTudeckas mojenb. OCHOBHBbIE MOHSATHS HEHpoHHBIX cereil. Kiaccubukauus u
CBOMCTBa HEHpOHHBIX ceTeil. OOyueHue HEHUpOHHBIX ceTeldl. MHOrocjaolHblE HEWPOHHBIE 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
KJ1acTepusanus. MeTpUKu OLICHKU KJIAaCTEPU3ALMK. AJITOPUTMBI, OCHOBAHHBIC HA MMPUMEHEHHUH PEIIAOIINX
nepeBbeB. Kputepuu pazgeneHus ys3na: WHGOPMAIMOHHBIN BBIMTPHIN, KpuTepuil [kunu. AHcamOiu
pelaroIuX JIepeBbEB: CIyYailHBIN Jiec, TPaJueHTHBI OycTWHT. MeTox OomopHBIX BEKTOpoB. I[Ipsimas u
oOpatHas 3amaya. OrmpeeneHue OMOPHBIX BEKTOPOB. SaepHbiii Tprok. HauBHbI OaliecOBCKHiA
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 ¢ wm300pakeHUsSMH C TIOMOIIBIO HEUPOHHBIX ceTeil. CBepTouHble HelpoHHBIC cetn. OOpaboTka
TeKcTOB. PaboTa ¢ ecTecTBEHHBIM S3bIKOM C MOMOIIBIO HEMPOHHBIX CeTeil. BekTopHbIe MpeacTaBaeHus st
tekcra: word2vec, skip-gram, CBOW, fasttext. Beruncnenne mnpusznakoB TF-IDF. Pekyppentusie
Heifponnsie cetu, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

4 CucteMbl HCKYCCTBEHHOTO MHTe/IEKTa B mpodeccuoHa bHoil cepe [Ipumenenne meTonos
HCKYCCTBEHHOTO HHTEIJIeKTa B MpodeccnoHanbHO cdepe: mpumepbl MpoekToB. l[IpoexkTupoBanue u
pa3paboTKa AUAJIOTOBBIX CUCTEM AJIs TPO(EeCCUOHATBHOU chephl.

4.3 IlpakTH4eckne 3aHATHA (CEMHHAPBI)

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 IIpoekTHpOBaHUE MHTEIUIEKTYAJIbHBIX CUCTEM 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 : »snekTpoHHO-OMOnMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/263933



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

2. IlenwvkoBa, T. I'. Monenu U MeTOJIbI MCKYCCTBEHHOI'O HMHTEIJIEKTa : ydeOHoe mocoome / T. T
[TenskoBa, 0. B. Baitnmreitn. — Kpacnosipck : COVY, 2019. — 116 c¢. — 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 nmanubeix: 6aszoBeii kypc / . Kemmexep, b. Tupnu; Hayu. pen. 3.
MawmenpsipoB; niep. ¢ anrii. M. benoronmosckoro. — Mocksa: AnsniuHa [Ta0mumep, 2020. — 224 ¢. — Pexum
noctyna: o nmoamnucke. — 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 (denepalibHbIi YHUBEPCUTET HUM. IIEPBOTO
IIpesunenra Poccun b. H. Enpuuna. — ExarepunOypr: U3natensctBo Ypansckoro ynusepcurera, 2020. —
91 ¢. — Pesxum mocrymna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699059

3. CucremMbl HCKYCCTBEHHOT'O MHTEIUIEKTa [ DNEKTpOHHBIN pecypc] : yaeOHO-METoANYEeCKOoe mocodne
Uig  o0yYarommxcs 10 0oOpa3oBaTeNbHBIM MPOTpaMMaM BBICHIETO OOpa3oBaHHUS IO HAIMPaBJICHUAM
noxarotoBku 02.03.01 Maremaruka u xommnbtotepabie Hayku, 02.03.02 dynnamenTtanbHas HHPOPMATHKA H
nHpopManmoHHbIe TexHooruy, cnernuanbHoct 10.05.01 Komnbsrotepras 6e3omacHocts / E. B. Memepuna,;
M-Bo Hayku ¥ BbIcIIL. oOpa3zoBanusi Poc. @eneparuu, denep. roc. OrKET. 00pa30BarT. YIPEKACHHUE BBICIIL.
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 YIIPABJICHUS U paAHOINEeKTpoHuKH, 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: ydyeOHoe nocodbue / C. U. IlaBnoB. —
Tomck: Tomckuii rocy1apcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJICHUS U paAHOIeKTpoHUKH, 2011. — Yacts
2. — 194 c. — Pexxum nmocryna: no noamnucke. — 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(POPMALMOHHBIX TeXHOJorui». Pexum nocryna:
https://eivis.ru/browse/publication/333526/udb/12.

5.4 UnTepHeT-pecypcsbl

1. https://ai.gov.ru — HarmonanesHbIi mopTan B cepe HCKYCCTBEHHOTO HHTEIUICKTA.

2. https://alice.yandex.ru - renepaTuBHast MOJIENb OT SIHaEKCA.

3. https://shedevrum.ai - cepBuc kommanum «SIHIEKCY» Al TeHEpaMH W300paKEHUS M BUACO IO
TEKCTOBOMY OIMCaHUIO ¢ TOMOIIIbI0 HeilpoceTn YandexART.

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

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

2 [Taker oducubIx npunoxennit «MoitOduc ObpazoBaHuE.

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

4 [IporpammHas cucrema s oOpraHu3anuu Buaeo-koHgpepeHu-cszsu 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

6 ABTOMaTH3UpOBaHHAs UHTEPAKTUBHAS cucteMa ceTeBoro tectupoBanus (AUCCT). — Pexxum

noctyna: https://aist.osu.ru/cgi-bin/auth.cgi
6
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7 VYHuBepcuterckass — miargopmMa IS CONPOBOXACHHUS — MPOLEAYPHl  MPOBEACHUS
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 auneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [DnexktponHsIii pecypc]: pedepaTiuBHast 6a3a TaHHBIX, C OTPAHHYCHHBIM JIOCTYIIOM 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  WH(POPMAIIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  MNyOJWKamusM B~ OTCUECTBEHHBIX
MaTeMaTHYeCKHX KypHanaxX. — Pexxum nocryma: http://www.mathnet.ru/

11 Wolfram|Alpha [DnekTpoHHBIN pecypc]: 0a3a 3HAaHUH M CIpaBOYHAs CUCTEMA, BKIFOYAIOIIAS
MHO’KECTBO BBIYUCIIUTEIHHBIX allTOPUTMOB. — Pesxxum moctyna: https://www.wolframalpha.com/
12 bonbmias  Poccuiickas — sHUMKIoNeAuss  [DJIEKTPOHHBIA  pecypc]:  yHUBEpcalibHas

SHIUKJIONENS, COACPKUT CTAThH IO BCEM 00JIACTSIM 3HAHUH, CIPABOYHUKH 10 MEPCOHATHSIM, CIIOBapH. —
Pexxum nmoctyma: https://bigenc.ru/

13 Cucrema KOMITBIOTEpHOW anreOpbl Sage — CBOOOMHOE MPOrpaMMHOE OOeCIeYCHHE C
muuenszueit GNU GPL.

14 Cucrema nporpammupoBanus Python, cBo6oano pacnpoctpansemas o nunensun PSFL.

15 Maremarnueckoe [1O ans pemieHHs IMPOKOTO CIEKTpa HAYYHBIX W TPHKIAJHBIX 3a1ad
Scilab, cBoO0IHO pactpocTpaHseMasl.

16 Maremaruueckas cucrema GeoGebra, cBoO01HO pactipocTpansemas no sunen3un 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 JICKOHMOHHOT'O THUIIAa IJIA MPOBCACHUS T'PYIIIOBBIX U
WHJMBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJIA U MPOMEXKYTOUHON aTTECTALUU.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YUYEHUYECKOW MeOeIH, TEXHUYECKUMU CPeICTBaMU 00yUYeHMUs,
CIy>KalllUMU JJIsl IPeCTaBIeHUs yueOHoM nHpopMauu O0IbIION ayAUTOPHH.

I[J'ISI IMPOBCACHUA IMTPAKTUYCCKUX 3aHSATUU HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIIACCHI.

[Tomerenue A CaMOCTOSITENBHON PaOOTHI OOYYaIOUIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM,
MOAKITIOUEeHHON K cetn «MHTepHeT», W o0ecrnedueHueM JOCTyrna B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.



