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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

HUHTCIIJICKTA,

- IPAKTUYECKOEC OCBOCHHE METOJOB M MOJEJCH TpPEACTaBICHUS © OOpaOOTKHM 3HAHUU B
MHTEJUJIEKTYaTbHBIX 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

dHallu3a  pPas3IM4YHbIX  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 MHAUKATOpPA
JOCTHXCHHA KOMIICTCHIIMH

[Inanupyemble pe3yabTaThl 00y4eHUs 110
JUCLUILINHE, XapaKTePU3YIOLIHe 3Talbl
¢dbopMHpOBaHUS KOMIIETEHIIMH

OIIK-6 Cniocoben
MMOHUMAThH TPUHITAITHI
paboThI COBPEMEHHBIX
MH(pOpPMaAITMOHHBIX
TEXHOJIOTHH U
MCIOJIb30BATh UX IS
pelieHus 3a1aq
npodeccnoHaNbHOMI
JEeSATEIEHOCTH

OIIK-6-B-1 3Haet coBpeMeHHbIe
MIPUHLIMIIBI pabOThI
MH(POPMALIMOHHBIX TEXHOJIOTHH;
rpaduyeckue peJaKTopsl U
METOBI T0A00pa ONTUMAIBHOTO
MIPOTPAMMHOTO TTPOYKTA JIJIs
po¢eCCHOHATIBHOTO PEIIEHUS
IU3aiiHepCKUX 3aay; CeupUKy
paboTHI C yCTPOMCTBAMHU BBOJIA U
BBIBOJIa N300pa3uTeNbHON
nHpopManuu

OIIK-6-B-2 Ymeer
OPUEHTHPOBATHCS B 00IaCTH
COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTHil; 00pabaThIBaTh
rpaduuecKyro HHHOPMAIHIO JUIs
pereHws 3a1a9
poeCcCHOHATBHOM 1eATeNbHOCTH
C UCIIOJIb30BaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTUNA U
rpadM4ecKux MporpaMMHBIX
MIPOAYKTOB

3HaTth:

OCHOBHBIC HAITPABJICHHUA HAYYHBIX
UCCIIeIOBaHMI B 00J1acTH

HMCKYCCTBEHHOT'O MHTEIIJIEKTA; MOJIEITH
MPEJICTaBICHUS 3a/1a4 B MHTEIUICKTYaTbHBIX
CUCTEMAaX U MCTOABI BBIBO/Ia PCIICHHUA B
Pa3IMYHBIX MOJIEISIX; CTPYKTYPY IKCIEPTHBIX
CUCTEM U UX KJIacCU(UKAINIO B 3aBUCUMOCTHU
OT OCOOCHHOCTEH peraeMoil 3aJ1a4r; OCHOBHBIC
QJITOPUTMBI MAIIIMHHOTO O0y4YEHUSI.

Ymerhb:

OpPUEHTUPOBATHCS B PA3IUYHBIX TUIIAX
HHTCJUICKTYAJIBHBIX CUCTEM,; OPUCHTHUPOBATHCA
B Pa3IMYHBIX METOJAaX MPEJICTABICHUS 3a/1a4;
000CHOBaHHO BHIOMpATh HauboJee
MOIXOJIAIINE aTTOPUTMBI PEIICHUS 3a/1a4
MAaIlIMuHHOT O 06yquI/1$1 " OILICHUBATH KA4E€CTBO
MOCTPOEHHBIX MOJIENEH.

Baajgers:

MCTOdaMU PCIICHUA UHTCIUICKTYAJIbHBIX 3a/1a4
C IpUMEHEHUEM HHPOPMAIIMOHHBIX
TGXHOHOFI/Iﬁ; HaBbIKaMH HCIIOJIb30BaHUA
TEXHOJIOTHI HCKYCCTBEHHOTO UHTEJIIEKTA B
pohecCHOHATLHOM e TEIbHOCTH.




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

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

TpynoemMKocCTs,
Bun pabotbt aKaJeMHUYECKHUX 4acoB
5 cemecTp BCETO
O011asi TPYI0EMKOCTH 108 108
KonTakTHas padora: 34,25 34,25
Jlexmum (JI) 18 18
[Tpaktuueckue 3ansatus (I13) 16 16
[TpoMexyTouHas 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 nocooOull;
- 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)
Paznensl AMCUUIIITNHBL, H3y4aeMbIe B 5 ceMecTpe
KomnuecTBo yacoB
Ne ayJIuTOpHAast
pasnena HaumenoBanue pasnenos BCero aGoTa BHEay/I.
T 1113 | Jip pabota
1 OcHOBHBIE 33]Ja41 UHTEJJIEKTYAJIbHBIX CUCTEM 26 4 4 18
2 ITpencraBieHye 3HAHUM 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
Utoro: 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. O0macTb
npuMeHeHus. VIcTopus pa3BUTHS HHTEINIEKTYATbHBIX cUcTeM. DYHKITMOHAIbHASI CTPYKTYpPa UCIIOIb30BAHMS
CHUCTeM HCKYCCTBEHHOTO HWHTeuiekTa. Kiaccudukanus mnpenactaBieHus 3amad. Jlormdeckue MOJEINH.
Ceresie Monenu. [Ipomykmuonasie Moaenu. Meroasl pemieHus 3amad. OCHOBHBIC 3a/1a4d MAaIIMHHOTO

O6yLICHI/ISIZ KJ'IaCCI/I(pI/IKaLII/IH, perpeccus, KiacTepulanusi

2 IlpencraBjieHue 3HAHUH M IKCNepTHBIE cucTeMbl JlanHbie u 3Hanus. Hayka o mannbix. O630p
3a/1ay aHaau3a JAHHBIX. TEeXHOJOTMM M WHCTPYMEHTHl MHTEJUIEKTYaJIbHOTO aHaiu3a JaHHbIX. OCHOBHBIE
npaBwia paboTel ¢ naHHbIMU. bonbiive nanusle. Metoasl 00pabOTKH NaHHBIX. Mojenu npeacTtaBiIeHHs

3HaHUU. PopMaibHbIE Jorndyeckue mMojenu. CEeMaHTUYECKUE CETH.

Opeiimbl. [IpoayKIMOHHBIE MOJCIIH.

BoiBon Ha 3HaHmsx. CTpykTypa M Ha3Hau€HUE JKCHEpTHhIX cucteM. OCHOBHBIE 00JIaCTH NPUMEHEHUs

HKCHEPTHBIX CUCTEM. DTaIlbl pa3padOTKU SKCIIEPTHON CUCTEMBI.




3 MammHHOe oOy4yeHHMe M MeTOAbl O00pPA0dOTKH eCTeCTBEHHbIX $3bIKOB (OCHOBHBIC BHUbI
MallMHHOTO OO0y4eHus. THIBI MAIIMHHOTO OOYYeHHs: C y4yuTeleM, O0€3 Y4HuTens, C YacCTHYHBIM
MpPUBJICYEHUEM Yy4uTeNs, oOydeHue ¢ mnojkperuieHueM. Kraccudukanusg 3agad MalldHHOTO OOY4eHHs.
Knaccudukanus Ha npumepe anropurma k-ommkaiimux coceneid (kKNN). MeTpuku OIeHKH KIacCHPUKAIUN:
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. JluHeiliHas perpeccusi, mojavMHOMHUaNbHas perpeccus. [lepeoOydeHue u perymnspusars,
rpebneBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMoxenu i kinaccudukanuu. buomorndeckwii
HEHpPOH W ero MaremaTuueckas Mmojeib. OCHOBHbIE MOHATHS HEHpoHHBIX cerei. Kiaccubukauusa u
CBOMCTBa HEHpOHHBIX ceTel. OOyueHue HEHUPOHHBIX ceTed. MHOrocinoiHble HEHPOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTd. DYHKIUU OMIMOKN HEHPOHHBIX CeTeil 1 00yueHue ¢ MOMOIIbI0 00paTHOrO
pacnpoctpaneHusi rpaauenrta. llonstue 03Tua m smoxu. Jlormcruueckass perpeccus. Perymspusarms
JUHEWHBIX Mozench kmaccupuranuuu. Kimacrepusamus. k-means, k-means++, DBSCAN, ariomepaTuBHas
KJ1actepusanusi. MeTpuKu OLEHKU KJIacTepu3aliu. AJITOPUTMbI, OCHOBAaHHbIE HAa MPUMEHEHUH PEIIaouX
nepeBbeB. Kpurepuu pazgeneHus ys3na: HHGOPMAIMOHHBIN BBIMTPHIN, KpuTepuil Jkunu. AHcamOiu
pelIaonX JIepEBbEB: CIyYalHbIN JieC, rpaJueHTHBIH OycTHMHI. MeToa omopHbBIX BeKTOpoB. lIpsimas u
oOpatHas 3amaya. OrmpeneneHue OMOPHBIX BEKTOpPOB. SlaepHbiii Tprok. HauBHblil OaiiecoBckuit
KJ1acCU(PUKATOp. MeToIbI OIICHKU pacTpe/IesieHUs MPU3HakoB. EM-anroputM Ha mpuMepe CMECH rayCcCHaH.
MeTtoapl 6€3rpaAMeHTHON ONTUMM3AIMK: CIy4alHbIN MOHCK, hill climb, oTxur, reHeTHYecKuii alropuTMm.
Pabora ¢ w300pakeHHSMH C TIOMOIIBIO HEWPOHHBIX 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 cetr, LSTM, GRU. Tpancdopmepsr, BERT, GPT.

4 CucreMbl HCKYCCTBEHHOTO MHTe/IEKTa B mpodeccuoHalbHoil cdepe [Ipumenenue meTonos
HCKYCCTBEHHOI'O HHTEIJIeKTa B mpodeccnoHanbHOl cdepe: mpumepsl npoekToB. llpoexkTtupoBanue wu
pa3paboTKa AUATOTOBBIX CUCTEM IS TPOPECCHOHATBHOM chephl.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-BO
Ne 3anaTHs Tema
paszzena 4acoB

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

5 Y4eOHO-MeTOaAMYeCcKoe 00ecneYeHne JUCIHUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

1. OCHOBBI UCKYCCTBEHHOT'O MHTEIIIEKTA : yueOHoe mocobue / FO. A. Antoxuna, A. A. OBoaenko, 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 nmannbix: 6aszoBeiii kypc / [. Kemnmexep, b. Tupnu; Hayd. pen. 3.
Mawmenpspos; nep. ¢ anri. M. benoronosckoro. — MockBa: Ansrnuna [Ta6mumep, 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 ¢denepalibHbIi YHUBEPCUTET HM. IIEPBOTO
IIpesunenra Poccun b. H. Enpuuna. — ExarepunOypr: U3natensctBo Ypansckoro ynusepcutera, 2020. —
91 ¢. — Pexxum mocrymna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699059

3. CucremMbl HCKYCCTBEHHOTO MHTEIUIEKTa [ DNEeKTPOHHBIN pecypc] : yaeOHO-METOANYECKOe mocodue
Uig  o0y4arommxcsi 10 0oOpa3oBaTeNbHBIM IPOTrpaMMaM BBICHIETO OOpa3oBaHHs IO HAIPaBJICHUAM
noxarotoBku 02.03.01 Maremaruka u xommnbtorepubsie Hayku, 02.03.02 dyngamenTanbHas HHPOpPMaTHKA U
nHpopManroHHblie TexHonoruy, cnernuanbHoctu 10.05.01 Kommnberotepnas 6e3omacHocts / E. B. Memepuna;
M-Bo Hayku ¥ BbIcIIL. oOpa3zoBanusi Poc. @enepanun, @enep. roc. Or0KeT. 00pa3oBaT. YUPEKJACHHUE BBICII.
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 HCKYCCTBEHHOT0 MHTeIUIeKTa: yuyeOHoe mocodbume: / C. U. IlaBnoB. —
Tomck: Tomckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHHS U paaHodNeKTpoHuky, 2011. — Yacts
1.— 175 c. — Pexxum nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

5. ITaBnoB, C. U. Cucrembl UCKYCCTBEHHOI'O MHTeJUIeKkTa: yyeOHoe nmocodbue / C. U. IlaBnoB. —
Tomck: Tomckuii rocy1apcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABICHUS U paAuoIeKTpoHuKH, 2011. — Yacts
2. — 194 c. — Pexxum nocryna: no noganucke. — 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 TEXHOJOTHi». Pexum pocrtymna:
https://eivis.ru/browse/publication/333526/udb/12.

5.4 UnTepHeT-pecypcsbl

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

2. https://alice.yandex.ru - renepaTiBHas MOJIeNb OT SIHACKCA.

3. https://shedevrum.ai - cepBuc komnanuu «SIHAEKC» JUIS TeHEpaAIlMM HW300paKEHUS M BHJICO IO
TEKCTOBOMY OIHMCaHUIO ¢ TOMOIIIbI0 HeilpoceTn YandexART.

5.5 TIporpammHoe obGecneueHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX W MH(OPMALMOHHBIE
CIPaBOYHbIE CUCTEMBI

1 1 Omneparmonnas cuctema PEJ[ OC st pabounx CTaHIMM, UMEETCs JIMIICH3US, BXOIUT
B peectp oredectBeHHoro [10. — Pexxum nocryna: https://redos.red-soft.ru/

2 [Taker oducubIx npunoxennit «MoitOduc ObpazoBaHue.

3 ITporpamma anst mpocMoTpa caiitoB SHaexc.bpaysep, cBo60aHO pacnpocTpaHsemasi, BXOJUT
B peectp otedecTBeHHOTO [10. — Pexxum gocryna: https://yandex.ru/

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

5 VYHuBepcuterckas miaardopMa 3JIEKTPOHHOro oO0y4deHHs «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 A CONPOBOXAEHHUS  NPOLEAYpbl  MPOBEICHHUS

9K3aMEHAI[MOHHBIX HCHBITAaHHH C HCIOJNB30BAaHHEM IHMCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHH. —
Pexxum noctyna: https://exam.osu.ru/

8 CucrteMa aBTOMATU3MPOBAHHOW TMPOBEPKH TEKCTOB HA  HaJW4yue 3aMMCTBOBAHMI
«AnTtumnaruat.Ctpykrypa 4.0», umeetcs auueH3us Ha 1 ron. — Pexxum nocrymna: https://osu.antiplagiat.ru/
9 Elibrary [DnexTpoHHsIit 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,
BKJIIOYAIOIUMH  HMH(POPMALIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  MNyOJIMKamusM B~ OTEYECTBEHHBIX
MaTeMaTUYeCKHUX XypHanax. — Pexxum moctyma: http:// www.mathnet.ru/

11 Wolfram|Alpha [DnexTponHslii pecypc]: 6a3a 3HaHMI ¥ CIIPaBOYHAS CUCTEMa, BKIIIOUYAIOIIAs
MHOECTBO BBIUHMCIUTEIBHBIX aIrOPUTMOB. — Pexkxum moctyma: https://www.wolframalpha.com/
12 bonpmass  Poccuiickas  sHuMkionenus — [DIEKTPOHHBIM — pecypc]|:  yHHBeEpcallbHas

SHIUKIIONE/IHS, COACPKUT CTAThU 10 BCEM O0JIACTSM 3HAHUM, CIIPABOYHHKH IO MEPCOHAIUAM, CIOBAPH. —
Pexxum noctyna: https://bigenc.ru/

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

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

15 Martemaruueckoe 110 nis pemieHuss HIMPOKOTO CHEKTPAa HAYYHBIX M INPUKIAAHBIX 33434

ScilLab, cBoOoaHO pacnpocTpaHsieMas.

16 Matemaruueckas cuctema GeoGebra, cBoO0IHO pactipocTpansemMas no auren3uu GPL.

17 HNuterpupoBannas cpena paspadorku I10 Visual Studio Code, cBoGoaHO pacripocTpansemast
o auuensuu MIT.

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

Y4eOHble ayAUTOPUH 7Sl IPOBEACHUS 3aHATUN JEKIIMOHHOTO TUMA AJIS MPOBEIEHUSI IPYIIOBBIX H
HHAWBHUIYAJIbHBIX KOHCYJII)TEIIII/If/'I, TCKYHICIO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCcTaluu.

AyIUTOpUU OCHAIICHBI KOMILJIEKTAMU YYEHUYECKON MeOeu, TEXHUYECKUMHU CPEICTBAMU O0yUYeHUS,
CITy’KaIllUMU JUTSI TIPEJICTaBIIeHHs yaeOHOH nH(OopMay OONBIION ayAUTOPUH.

Jis mpoBeieHust TPAKTHYECKUX 3aHSATHI HCIIONIb3YIOTCS KOMITBIOTEPHBIE KIIACCHI.

[Tomemenue il CaMOCTOSTEIBHONH PadOThl 00yYaAIONIUXCS OCHAIICHBI KOMIBIOTEPHON TEXHUKOH,
MoAKIIOUeHHOW K cetn «MHTepHeT», U obOecreyeHrueM JOCTyla B JJICKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.



