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

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:
- 3HAKOMCTBO C OCHOBHBIMH TEXHOJIOTUSIMHU Pa3pabOTKH M MCIOJb30BaHUSI CUCTEM HCKYCCTBEHHOTO

HUHTCIIJICKTA,

- IPAKTUYECKOEC OCBOCHHE METOJOB M MOJIENCH TPEACTaBIeHUs H OO0padOTKM 3HAHUU B
MHTEJUICKTYaJIbHBIX CUCTEMaX.

3amaun:

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

HMHTEJIEKTA;
- pa3BUTHE
I/IHTCJIJICKTyaJILHLIX CHUCTEM,

cnocoOHOCTER

U  HAaBBIKOB

MOACIIUPOBAHUA

U aHaJIu3a pPa3IM4YHbIX  THUIIOB

- (bOpMHpOBaHI/IC YMCHHA HCIIOJB30BaTh METOAbI HMCKYCCTBCHHOI'O MHTCIUICKTA I PCIICHUA

MPUKIIAJHBIX 337124 MTPO(HeCCHOHATBHON AEATEIbHOCTH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuummHa siBiisieTcst pakynbTaTHBHON(BIM)

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[TocTpekBU3UTHI AUCUUILINHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUILINHE

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

KO,Z[ 1 HAMMCHOBAHHC

KOI[ 1 HAMMCHOBAHHC

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110

TEXHOJIOTHH U
HCIIOIL30BaTh UX IS
penieHus 3anay
npodeccnoHaNbHOMI
JEeITECILHOCTH

TEXHOJIOTUH JUIsl peleHHs]
3a1a4 mpodeccruoHanbHON
Hay4HOU U
IeAarornyeckon
NeSITeIbHOCTH

@opMpreme HHAUKATOpa NOCTHXKCHUA JUCHUIINIMHE, XapaKTCPHU3YIOIIUE STAIlbL
KOMIIETEeHIIUH KOMIIETEHIINH ¢dbopMHpOBaHUS KOMIIETEHIIUH
OIIK-7 Cnocoben OIIK-7-B-2 Ilpumenser |3HaThb:
IMOHUMATDb IMPUHIHUIIBI BO3MOXHOCTH OCHOBHBIC HAITPABJICHUA HAYYHBIX I/ICCJ'IG)IOBaHI/Iﬁ B
paboThI COBpEMEHHBIX COBPEMEHHBIX obnacTu
MH(OPMaLMOHHBIX MH(OPMALIMOHHBIX HUCKYCCTBEHHOI'O MHTEJUIEKTA; MOJIEIIN

MPEJICTaBICHUS 3a/1a4 B MHTEJUICKTYaIbHBIX
CUCTEMAaX U METOJAbI BEIBOAA pCHIGHI/ISI B pa3J'II/I‘-IHI>IX
MOJIETISIX; CTPYKTYPY IKCHEPTHBIX CUCTEM U UX
KJIacCU(UKAIIUIO B 3aBUCHMOCTH OT OCOOCHHOCTEM
pernraeMoii 3a1a4u; OCHOBHBIC aJITOPUTMBI
MAaIIHHHOTO 00yUeHHSI.

YMmerThb:

OpPUEHTUPOBATHCS B PA3IUYHBIX TUIIAX
I/IHTGJ’IJ’IGKTyaJILHBIX CHUCTEM, OpI/IeHTI/IPOBaTI)CH B
Pa3TUYHBIX METOJIaX MPEACTABICHUS 3a/1a4;
000CHOBaHHO BHIOMpATh HaN00JIEE MOAXOISAIITNE
QITOPUTMBI PEIICHUS 33]]a4 MAIIIMHHOTO O0yUeHUs
Y OIICHWBATh KAYECTBO IMMOCTPOCHHBIX MOJICIICH.
Baaners:

METOJaMH PEIICHUS UHTEIJICKTYIbHBIX 33]1a4 C
pUMEHEHHEM MH(POPMAITMOHHBIX TEXHOJIOTUH;
HaBBIKAMM UCIOJIL30BAHUS TEXHOJIOTHHM
HCKYCCTBEHHOT'O MHTEJUIEKTa B TPO(HECCHOHATBLHOM
JEeITEIBHOCTH.




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

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

TpynoemMKocCTs,
Bun pabotbt aKaJICMUYECKHUX YaCOB
5 cemecTp BCETO
O011asi TPYI0EMKOCTH 108 108
KonTakTHas padora: 34,25 34,25
Jlexmum (JI) 18 18
[Tpaktuueckue 3ansatus (I13) 16 16
[TpomMexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTejibHas padoTa: 73,75 73,75
- BbINOJIHEHUE UHOUBUOYAIbHO20 MEopYecKo20 3a0anusi (UT3);
- Hanucanue pegpepama (P);
- CAMON0020Mo8Ka (Npopabomka u no8MopeHue 1eKYUOHHO20 Mamepuand u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOUll;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00YYeHUsl,
- H0O20MOBKA K NPAKMUYECKUM 3AHAMUSIM,
- N0020MOBKA K PYOEHCHOMY KOHMPOIIO,
- 10020MOBKA K 3auemy.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3ayer
3a4er)
PaSZ[CJ'ILI JAUCHUININHBI, U3Yy41aCMbIC B 5 CEeMCCTpEC
KonnuecTBo yacoB
Ne ayIuTOpHast
pasena HaunmenoBanue pasnenos BCero aGoTa BHEay/I.
T 13 | P pabota
1 OcHoOBHBbIE 33]Ja41 UHTEJJICKTYAJIbHBIX CUCTEM 26 4 4 18
2 ITpencraBieHne 3HAHUNA U DKCIEPTHBIE CUCTEMBI 30 6 4 20
3 MamwuaHOE 00y4eHUe U METOIbI 00padOTKH 26 4 4 18
€CTECTBEHHBIX SI3BIKOB
4 CucreMbl HCKYCCTBEHHOTO UHTEIJIEKTA B 26 4 4 18
npodeccuoHaIbHOH chepe
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1 OcHoBHBIE 32]a4H UHTEJVIEKTYaJdbHBIX cucTeM OCHOBHBIC MOHATHS U omnpeneneHus. O0IacTh
npuMeHeHus. ictopust pa3BUTHS HHTEIUIEKTYaIbHbBIX cUCTEM. DYHKIIMOHAIBHAS CTPYKTYpPa UCIOJIb30BAHUS
CHUCTEM HWCKYCCTBEHHOTO WHTeUekTa. Kiaccudukanus mpeacraBienus 3amad. Jlormueckue MOENH.
CereBbie momenu. IlpoaykimonHsie Moaenu. Meroasl pemieHus: 3anad. OCHOBHBIE 3aJa4yd MAIIMHHOTO

oOyueHusi: KilacCU(pUKaLus, perpeccusi, KiacTepu3anus

2 IlpeacraBieHue 3HAHMI M IKcnepTHBIe cucTeMbl J[anHble U 3HaHMA. Hayka o mannbix. O630p
3a/a4 aHaIu3a JaHHBIX. TEXHOJIOTMM M MHCTPYMEHTBHI MHTEJUICKTYaJlbHOTO aHainu3a JaHHBIX. OCHOBHBIE
npaBuia paboTel ¢ NaHHBIMHU. bosibimme nanusle. Metoasl 0o0paboTKM JaHHBIX. MOZJENH NpencTaBIeHUs

3HaHui. DopMasibHbIe JIornyeckue Mojeau. CeMaHTHYEeCKHUE CETH.

Opeitmbl. [IpoayKIIMOHHBIE MOJEIIH.

BeiBog Ha 3HaHusx. CTpyKTypa M Ha3Hau4e€HUE JKCIEPTHBIX cucTeM. OCHOBHBIE OOJIACTH NPHUMEHEHUS

AKCIIEPTHBIX CUCTEM. DTarbl pa3pabOTKH SKCIIEPTHON CUCTEMBI.




3 MammHHOoe oOy4yeHHMe M MeTOAbl O00PA0dOTKH eCTeCTBEHHbIX $3bIKOB (OCHOBHBIE BHUbI
MallMHHOTO OO0y4eHus. THIBI MAIIMHHOTO OOYYeHHs: C y4yuTeleM, O0€3 Y4HuTens, C YacCTHYHBIM
MpPUBJICYCHUEM YyuuTens, oOydeHue ¢ mnojkperuieHueM. Kiaccudukanusg 3agad MaldHHOTO OOYy4eHHs.
Knaccudukanus Ha npumepe anropurma k-ommkaiimux coceneid (kKNN). MeTpuku OleHKH KiaccupUKaIim:
nonHoTa, TouHocTh, F1, ROC, AUC. Banmunanuonnas u tectoBas BeiOOopka. Kpocc-Bamunanus. Pabora c
KaTeropuanbHbIMU Npu3HakaMmu. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 — koa¢¢unment
nerepmuHanuu. JluHeiiHas perpeccus, mojauHOMUanbHas perpeccus. IlepeoOydenue u perymnspusaims,
rpebneBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMomenu s Kiaaccudukanuu. buomorndeckuit
HEHpPOH W ero MaremaTuueckas Mmojeib. OCHOBHbIE MOHATHS HEHpoHHBIX cerei. Kiaccubukauusa u
CBOMCTBa HEHpOHHBIX ceTel. OOyueHue HEHUPOHHBIX ceTeld. MHOrocjaoWHbIE HEWPOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTH. DYHKIUU OMIMOKU HEHPOHHBIX ceTell u 00ydeHre ¢ MOMOIIbI0 00paTHOTO
pacnpoctpaneHusi rpaauenrta. llonstue 03Tua m smoxu. Jlormcruueckass perpeccus. Perymspusarms
JUHEWHBIX Mozench kmaccupuranuuu. Kiacrepusamus. k-means, k-means++, DBSCAN, ariomepaTuBHas
KJ1actepusanus. MeTpuKku OLICHKU KJIAaCTepU3aALMK. AJTOPUTMbI, OCHOBAaHHBIE HA MPUMEHEHUH PEHIaoInuX
nepeBbeB. Kpurepuu pazgeneHus ys3na: HHGOPMAIMOHHBIN BBIMTPHIN, KpuTepuil Jkunu. AHcamOiu
pelaroInX JIePeBbEB: CIyYailHBIN Jiec, TPajueHTHBIH OycTWHT. MeTox OmopHBIX BEKTOpoB. [Ipsimas u
oOpatHas 3amaya. OrmpeneneHue OMOPHBIX BEKTOPOB. SnepHblil Tprok. HauBHbIA  OailecoBckuii
KJ1acCU(PUKATOp. MeToIbI OIICHKU pacTpe/IesieHUs MPU3HakoB. EM-anroputM Ha mpuMepe CMECH rayCcCHaH.
MeTtoasl 6€3rpaAMeHTHON ONTUMU3AIMU: CIIy4alHbIi mouck, hill climb, oTxkur, reHeTHUECKUN aNTOPUTM.
Pabora ¢ wm300pakeHUsIMH C TIOMONIbIO HEHPOHHBIX ceTed. CBeprouHble HeWpoHHBIE cetH. OOpaboTka
TeKcTOB. PaboTa ¢ ecTecTBEHHBIM S3bIKOM C MOMOIIIBIO HEMPOHHBIX CeTeil. BekTopHbIe MpeacTaBaeHus s
tekcra: word2vec, skip-gram, CBOW, fasttext. Boruncnenne mnpusnakoB TF-IDF. Pekyppentnsie
ueriponnsie cetu, LSTM, GRU. Tpancdopmeps:, BERT, GPT.

4 CucreMbl HCKYCCTBEHHOTO MHTe/IEKTa B mpodeccuoHalbHoil cdepe [Ipumenenue meTonos
HCKYCCTBEHHOI'O HHTEIJIeKTa B MpodeccnoHanbHOil cdepe: mpumepbl MpoekToB. l[IpoexTupoBanue u
pa3paboTKa AUATOTOBBIX CUCTEM IS IPOPECCUOHATIBHON CepHl.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-BO
Ne 3anaTHs Tema
paszzena 4acoB

1-2 1 HMHCTpYMEHTBI MHTEIUIEKTYaIbHBIX CHCTEM 4
3 2 Moienu npeAcTaBiIeHUs 3HAHUN 2
4 2 OKCHEPTHBIE CUCTEMBI 2
5 3 BekTopu3zanus TeKCTOB 2
6 3 Knaccudukaius TeKCTOB HEHPOCETEBEIMI METOAAMH 2
7 4 IIpoekTHpOBaHUE UHTEIUIEKTYaJIbHbBIX CHCTEM 2
8 4 3ammra pedeparos u UT3. 2
Hroro: 16

5 Y4eOHO-MeTOaAMYeCcKoe 00ecneYeHne JUCIHUIIINHBI

5.1 OcHoBHas uTEpaTypa

1. OCHOBBI UCKYCCTBEHHOTO HHTEIIIEKTA ;: yueOHoe mocodue / FO. A. AntoxuHa, A. A. OBoseHko, M.
JI. Kpuuesckuii, FO. A. MaptsinoBa. — Cankr-IlerepOypr : 'YAII, 2022. — 169 c¢. — ISBN 978-5-8088-
1720-3. — Tekcr : onektpoHHbI // Jlamp : o3mekTpoHHO-OMOMMoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/263933

2. IlenbkoBa, T. I'. Mogenu u MeToabl UCKYCCTBEHHOIO MHTEIJIeKTa : yyebHoe mocobdue / T. I'.
[TenskoBa, 0. B. Baitnmreitn. — Kpacnosipck : COVY, 2019. — 116 c¢. — ISBN 978-5-7638-4043-8. —
Texer :  oamektponnbit //  Jlamb  :  3neKTpoHHO-OmMOmmoreyHass  cucrema. —  URL:
https://e.lanbook.com/book/157579

5.2 lonosHuTEIbHAA JIUTEPATYpPa


https://e.lanbook.com/book/263933
https://e.lanbook.com/book/157579

1. Kemnexep, JI. Hayka o nmanneix: OaszoBwiii kypc / JI. Kemmexep, b. Tupnu; Hayu. pen. 3.
Mawmenpspos; nep. ¢ anri. M. benoronosckoro. — MockBa: Ansrnuna [labmumep, 2020. — 224 ¢. — Pexum
noctyna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=598235

2. Jlumanogckasi, O. B. OcHoBBI MammHHOTO 00yueHus: yuebnoe mocobue / O. B. Jlumanosckas, T.
N. AndepreBa; nayd. pen. M. H. O06abkoB; Ypanbckuii ¢denepalibHbIi YHUBEPCUTET HM. IIEPBOTO
IIpesunenra Poccun b. H. Enpuuna. — ExarepunOypr: U3natensctBo Ypansckoro ynusepcurera, 2020. —
91 ¢. — Pexxum mocrymna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699059

3. CucremMbl HCKYCCTBEHHOTO MHTEIUIEKTa [ DNEeKTpOHHBIN pecypc] : yueOHO-MEeToAnYEeCKOoe mocodue
Uis  o0y4arommxcs 10 oOpa3oBaTeNbHBIM IMpPOrpaMMaM BbICHIETO 00Opa3oBaHUsl [0 HAampaBICHUIM
noxarotoBku 02.03.01 Maremaruka u xommnbtorepubsie Hayku, 02.03.02 dyngamenTanbHas HHPOpPMaTHKA U
nHpopManoHHbIe TexHOIOrHH, cieruanbHocTh 10.05.01 Komnbsrotepras 6e3onacuocts / E. B. Memepuna,;
M-Bo Hayku ¥ BbIciL. oOpa3zoBanusi Poc. @eneparun, @enep. roc. OromKkeT. 00pa3oBaT. YIPEKJACHHUE BBICIII.
obOpazoBanus "OpeHOypr. roc. yH-T". - DyeKTpoH. TekcToBble naH. (1 daitn: 1.48 M6). - OpenOypr : 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 MHTEUIeKTa: ydeOHoe mocodue: / C. U. IlaBmoB. —
Tomck: Tomckuii rocyiapcTBEHHBI YHUBEPCUTET CUCTEM YIpaBIEeHUS U paauodaekTpoHuku, 2011. — Yacts
1.— 175 c. — Pexxum nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

5. ITaBnoB, C. U. Cucrembl UCKYyCCTBEHHOIo MHTesIekTa: ydeOHoe mocobue / C. WM. IlaBnoB. —
Tomck: Tomckuii rocy1apcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABICHUS U paAuoIeKTpoHuKH, 2011. — Yacts
2. — 194 c. — Pexxum nmocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoanueckue u3gaHusi

l. Kypnan «UHpopmannoHHbIe TEXHOJIOTUMY. Pexum JIOCTYTIA:
https://eivis.ru/browse/publication/115066/udb/12.

2. XKypHan «BecTHHMK KOMIBIOTEPHBIX M HWH(POPMALMOHHBIX TEXHOJOrHi». Pexum pocrtymna:
https://eivis.ru/browse/publication/333526/udb/12.

5.4 UnTepHeT-pecypcsbl

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

2. https://alice.yandex.ru - renepaTiuBHast MOJIENb OT SIHIEKCA.

3. https://shedevrum.ai - cepBuc komMnanuu «SIHAEKC» IUIsl TEHEpPAIlMH M300paKECHUS U BHUJIEO IO
TEKCTOBOMY OIHMCaHUIO ¢ TOMOIIIbI0 HeilpoceTn YandexART.

5.5 TlporpammHoe obGecneyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CUCTEMBI

1 Omneparmmonnas cucremMa PEJ[ OC nana pabouux CTaHIUNA, WUMEETCs JUICH3US, BXOIHUT B
peectp oteyectBerHoro I10. — Pexxum nocrymna: https://redos.red-soft.ru/

2 [Taker oducubIx npunoxennit «MoitOduc ObpazoBaHue.

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

4 [IporpammHas cucrema Jjs oOpraHu3anuu Buaeo-koHgpepeHu-cszu DION. — Pexum
nocryma: https://diongo.ru/

5 VYHuBepcuterckas miaardopMa 3IEKTPOHHOro oOy4deHHs «DIeKTpoHHble Kypcel OI'Y B
cucteme o0ydenust Moodle». — Pexxum moctyma: http://moodle.osu.ru

6 ABTOMaTH3MPOBAaHHAs MHTEPAKTUBHAsA cucteMa cereBoro tectupoBanus (AUCCT). — Pexum
noctyna: https://aist.osu.ru/cgi-bin/auth.cgi

7 VYHuBepcuterckas — miuargopMa  AJIS  CONPOBOXAEHUS  NMPOLEAYpbl  MPOBEACHUS

9K3aMEHAI[MOHHBIX HCHBITAHUH C HCIOJB30BAHHEM IHMCTAHIIMOHHBIX O0pa30BATENbHBIX TEXHOJIOTHH. —
Pexxum noctyna: https://exam.osu.ru/

8 CucrteMa aBTOMATU3MPOBAHHOW TMPOBEPKH TEKCTOB HA  HaJW4yue 3aMMCTBOBAHMI
«AnTtumnaruat.Ctpykrypa 4.0», umeercs nuueH3us Ha 1 ron. — Pexxum nocrymna: https://osu.antiplagiat.ru/
9 Elibrary [DnexTpoHHbIi pecypc]: pedepaTuBHas 6a3a TaHHBIX, C OTPAHUYEHHBIM JOCTYIIOM K

MOJTHBIM TEeKCTaM cTaTeil. — Pexxum poctyna: https://www.elibrary.ru/, B nokansnoii cetu OI'Y.
6


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
https://eivis.ru/browse/publication/333526/udb/12
https://ai.gov.ru/
https://alice.yandex.ru/
https://shedevrum.ai/

10 Math-Net.ru  [DnekTpoHHBI  pecypc]:  OOIIEPOCCHICKHMI  MaTEeMaTHYECKMi  IOpTall,
BKJIIOYAIOIUN  MH(POPMALIMOHHO-CIIPABOYHYIO  CHUCTEMY IO  NyOJIMKamusM B OTEYECTBEHHBIX
MaTeMaTUYeCKHUX XypHanax. — Pexxum moctyma: http:// www.mathnet.ru/

11 Wolfram|Alpha [DnexTponHslii pecypc]: 6a3za 3HaHUI ¥ CHPaBOYHAS CUCTEMa, BKIIIOYAIOIIAs
MHOYKECTBO BBIYHMCIMTEIBHBIX AITOPUTMOB. — Pexxum poctyma: https://www.wolframalpha.com/
12 bonpmass  Poccuiickas  sHuMkionenus — [DIEKTPOHHBIM — pecypc]|:  yHHBeEpcallbHas

SHIUKIIONEIHS, COACPKUT CTAThU 10 BCEM O0JIACTSM 3HAHUM, CIIPABOYHHUKH IO MEPCOHAIHUSIM, CIIOBAPU. —
Pexxum noctyna: https://bigenc.ru/

13 Cucrema KOMIBIOTEpHOH anreOpbl Sage — cBOOOAHOE MPOTrpaMMHOE OOECIeYeHUE C
munensueit GNU GPL.

14 Cucrema nporpammupoBanus Python, cBo6oHO pacnpocTpansiemas 1o surensuu PSFL.

15 Maremaruueckoe 110 nis pelieHuss HIMPOKOTO CHEKTPAa HAYYHBIX M IPUKIAAHBIX 33134

ScilLab, cBoOoaHO pacnpocTpaHsieMas.

16 Matemaruueckas cuctema GeoGebra, cBoO0IHO pactipocTpansemMas no auren3uu GPL.

17 HNuterpupoBannas cpena paspadorku [10 Visual Studio Code, cBoGo1HO pacripocTpaHsemast
o auuensuu MIT.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIMHBI

Y4eOHble ayAUTOpPUH 7Sl IPOBEIACHUS 3aHATUN JIEKIIMOHHOTO TUMA JJIS MPOBEIEHUSI TPYMIOBLIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIIUN, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTeCTallny.

AyIUTOpUN OCHAIICHBI KOMIUIEKTAMHU YUY€HUYEeCKO MeOenu, TEXHUYECKUMHU CPelICTBaMU 00y4YeHHUs,
CITy’KaIlMMU JIJTs1 TIPEJICTaBIICHHs yaeOHOH HH(pOpMaIK OOJIBIION ayTUTOPHH.

Jis mpoBeieHust TPAKTHYECKUX 3aHSATHI HCIIONIb3YIOTCS KOMITBIOTEPHBIE KIIACCHI.

[Tomemenue il CaMOCTOSITEIIBHON PaOOTHl 00YYaIONIMXCS OCHAIIECHBI KOMITBIOTEPHON TEXHUKOM,
MOJKIIOYeHHOH K ceTn «VHTepHeT», M o0ecleyeHueM JO0CTylna B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.



