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

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:
- 3HAKOMCTBO C OCHOBHBIMHM TEXHOJOTUSIMH Pa3pabOTKU U MCHOJIb30BAHUS CUCTEM HCKYCCTBEHHOTO

HUHTCIIJICKTA,

- IPAKTUYECKOEC OCBOCHHE METOJAOB M MOJIENC TPEACTaBICHUs H OO0padOTKM 3HAHUU B
MHTEJUJIEKTYaTbHBIX CUCTEMAX.

3amaun:

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

HMHTEJIEKTA;
- pa3BUTHE

CIOCOOHOCTEH U

HAaBBIKOB

WHTEJUICKTYaJIbHBIX CUCTEM;
- (hopMupOBaHNE YMEHHS HCIIONB30BATh METOMbI MCKYCCTBEHHOTO HWHTEJUIEKTA U PEHICHUS TMPHUKIATHBIX
3a1a4 mpodecCHOHATBHON JeATETHFHOCTH.

MOACIINPOBAHUA U

dHalli3a  Pa3JIMYHbIX  THUIIOB

2 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

JucnunnuHa sBisiercs GpakyabTaTUBHON(BIM)

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyom

[TocTpeKBU3UTHI AUCUUIUIHHBL: Omcymcemayom

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HaNpaBiieH Ha (pOpMHUPOBaAHUE CIAEAYIOLINX PE3YIbTaTOB 00yUECHUS

Kox u naumenosanue
bopmMHpyeMbIX
KOMIIETEHIIUU

Ko u HaumMeHoBaHue
WHJIMKATOpa JOCTUKEHUS
KOMIIETEHIIUU

[Tnanupyembie pe3ynbTaThl 00YISHHS IO
JUCLUIUIMHE, XapaKTePU3yIOLIUE ITaIlbl
dhopMupoOBaHUST KOMITETEHIIUN

VYK-1 Cnocoben
OCYIIECTBIISTh TIOUCK,
KPUTHYECKHUI aHAIN3 U
CUHTE3 UH(pOpMaIH,
IPUMEHSTh CUCTEMHBIH
MIOJTXO/T JUTSL PEIICHUS
MIOCTaBJIEHHBIX 3a/1a4

VK-1-B-2 Ocymiectsisier
KPUTHYECKUM aHAJIN3 U CHHTE3
UH(pOpMaLNH, TOJyYeHHOH U3
Pa3HbIX UCTOYHUKOB
VYK-1-B-4 IIpumeHsieT MeTOIbI
cOopa, XpaHeHust, 00padOTKH,
nepesady, aHaJlu3a U CUHTE3a
uH(pOopMaInu ¢
MCII0JIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOT U
JUISl pEIIEHUS TOCTABIEHHBIX
3aj1a4

3HaTh:

OCHOBHBEBIC HaHpaBJ'IeHI/IS[ HayIIHI)IX I/ICCJ'IGI[OBaHI/Iﬁ
B 00J7aCTH MCKYCCTBEHHOT'O MHTEIIEKTA; MOICTH
HpeI[CTaBJ'IeHI/IH 3a1a4d B I/IHTGJ’IJ’IGKTyaJ'IBHI)IX
CHCTEMaX;

YMmeThb:

OpPUEHTUPOBATHCS B PA3IUYHBIX TUIIAX
I/IHTGJ’IJ’IGKTyaJ'II)HBIX CHUCTEM, OpI/IeHTI/IPOBaTI)CH B
Pa3TUYHBIX METOJIaX MPEACTABICHUS 3a1a4;
Baajaersb:

METOJIaMH PEIICHUS HHTEJUICKTYAIbHBIX 33124 C
MIPUMEHEHHEM HH(OPMALIMOHHBIX TEXHOJIOTUH.

OIIK-6 Cniocoben
MTOHUMATh TPUHIIAITHI
paboThI COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTHH U
WCIIOTB30BaTh UX JJIS
penieHus 3anaqy
npo¢eCcCuOHATBHON
NEeSATEIbHOCTH

OIIK-6-B-3 KoppekTHo
HCTIONIB3YET COBPEMEHHBIE
UH(POPMAaILIMOHHbIE
TEXHOJIOTUH TS PEIICHHS
3aja4 npogeccuoHaIbHON
JeSITeTbHOCTH

3HaTh:

METOAbI BBIBOJA peIHeHI/ISI B paSJ'II/I'-IHI)IX
MOJIETISIX; CTPYKTYPY IKCIIEPTHBIX CUCTEM H UX
KJIACCU(UKAIIHIO B 3aBUCHMOCTH OT
0COOCHHOCTEH pernraeMoil 3a1a4u; OCHOBHBIE
a.]'Il"OpI/ITMI)I MAIIIMHHOT O 06y'-IeHI/I$I;

YMeTh:

000CHOBAaHHO BHIOMpATh HaU00JIEE MOAXOIAIIINE
aJIFOPI/ITMI:I peH_ICHI/IH 3a1a4 MallIMHHOI'O
00y4eHHS U OIICHUBATh Ka4e€CTBO MOCTPOEHHBIX
MOJETICH;

Baagern:




Kon u HanmeHoBaHue Kon u HaumeHoBaHue [Tnanupyemble pe3yabTaThl 00y4eHUs 110
(bopMHpyeMBIX WHIMKATOpa NOCTHKECHUS JUCLUILINHE, XapAKTEPU3YIOLIUE ITaIlbI
KOMIIETCHIIMI KOMIIETECHIUU (bopMHUpOBaHHS KOMIIETEHIINH

HaBBIKAMU HCIIOIb30BaHUS TEXHOJIOTUI
HMCKYCCTBEHHOTO MHTEJIJICKTA B
npodhecCuOHATLHOM JesTEIbHOCTH.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI
4.1 CTpyKTypa QM CHUATIINHBI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHble eAMHUIbI (108 akajgeMuueckux 4acos).

TpynoemMKocCTs,
Bun paGotsr aKaJeMHUYECKHUX 4acoB
5 cemecTp BCETO

O01masi Tpy10éMKOCTh 108 108
KonrakrHasi padora: 34,25 34,25
Jlextuu (JI) 18 18
[Tpaktuueckue 3ansatus (I113) 16 16
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTrosiTesbHasi padora: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MEopYecKo20 3a0anusi (UT3);

- Hanucanue pegpepama (P);

- camono02omoeKa (npopabomxa u nogmopenue 1eKYUoOHHO20 Mamepuad u
Mamepuana y4eOHUK08 U y4eOHbIX NocoOull;

- Uzyuenue pazoenos Kypca 6 cucmeme 3J1eKmpoOHHO20 00VUEeHUsL,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM;

- N0020MOBKa K PYOE’CHOMY KOHMPOTIO;

- N0020MOBKA K 3a4enty.)

Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3ayer

3a4eT)

PaS,I[eJ'ILI JAUCHUIIINHBI, U3Yy1aCMbIC B 5 CEMECTPC

KonnuecTBo yacos
Ne HanmenoBaHue pa3ienos AyAHTOpHa BHeay/l.
paznena BCET0 abota
1113 | Jip pabota
1 OcHoBHBbIE 33]1a41 UHTEJJIEKTYAJIbHBIX 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 MHTEIIEKTA B 26 4 4 18
npodeccuoHanbHOM chepe
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1 OcHoBHBbIE 33]a4H UHTEJVIEKTYaJdbHbIX cucTeM OCHOBHBIC MOHATHS U omnpeneneHus. O0macTh
npuMeHeHus. McTopus pa3BUTHSA MHTEIUIEKTYalbHbIX cUCTeEM. OYHKIIMOHAIbHAS CTPYKTYpa UCIIOIb30BAHMS
CHUCTEM HKCKYCCTBEHHOTO WHTeekTa. Kraccudukanus mpeacraBieHus 3amad. Jlormueckue MOIEHH.



Cetebie Monenu. I[lpogykunonHsie moaenu. Metoawl pemieHuss 3amad. OCHOBHBIE 3aJa4dl MAIIMHHOTO
o0y4eHus: Kiaccu(uKamus, perpeccusi, KacTepu3arus

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 nanHele. Metoasl 00pabOTKH NaHHBIX. Mojenu npeacTaBieHUs
3HaHui. @opmanbHbie Joruueckue mozaenu. Cemantudeckue cetu. DOpeiimbl. [IpoaykiimoHHbIe MOJIETH.
BoiBon Ha 3Hanmsx. CTpykTypa M Ha3Hau€HUE JKCHEPTHBIX cucteM. OCHOBHBIE 00JIaCTH TPUMEHEHUs
9KCIIEPTHBIX CUCTEM. DTarbl pa3padOTKH KCIIEPTHOU 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. Kraccudukanus 3agad MamlMHHOTO OO0y4YeHUS.
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 wmojenb. OCHOBHBIE TMOHATUS HEHpoHHBIX ceTeil. Knaccuduxanus wu
CBOMCTBa HEHpOHHBIX ceTel. OOyueHue HEHUpOHHBIX ceTeldl. MHOrocjaolWHblE HEWPOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTh. DYHKIIUU OMIMOKU HEHPOHHBIX CeTeil M 00yuyeHue ¢ MOMOIIbI0 00PaTHOTO
pacnpoctpaHeHusi TpaaueHrta. lloHsarne 03T1ya w smoxu. Jlorucrmueckass perpeccus. Perymnspu3arus
JUHEWHBIX Mozeneh kmaccuduranuuu. Kinacrepusamus. k-means, k-means++, DBSCAN, ariomepaTtuBHas
KJ1actepusanusi. MeTpuKu OIEHKU KJIaCTepU3alii. AJITOPUTMBI, OCHOBAaHHBIC HAa MPUMEHEHUH PEIIaoNInuX
nepeBbeB. Kputepuu pazgeneHust ysia: WHGOPMALMOHHBIA 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 OIICHKU paclpe/esicHus Mpu3HakoB. 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. BEeKTOpHbIE 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 nmpodeccnoHabHoil cepe [Ipumenenne meTonos
HCKYCCTBEHHOTO HHTEIJIeKTa B MpodeccnoHanbHOl cdepe: mpumepbl MpoekToB. [IpoexkTupoBanue u
pa3paboTKa AMAJIOTrOBBIX CUCTEM AJIs TPO(EeCCUOHATILHOU chephl.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPHI)

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 [IpoekTHpOBaHNE 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-

5



1720-3. — Tekct : oanextpoHHwlid // Jlanb : »nekTpoHHO-OMONMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/263933

2. IlenvkoBa, T. I'. Monmenu U MeTOABI MCKYCCTBEHHOTO WHTEUICKTa : ydyeOHoe 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
noctyna: o nmoanucke. — 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 denepaqbHblii YHUBEPCUTET HM. 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 kommnbtotepubie Hayku, 02.03.02 dynnamenTanbHas nHOPMATUKA U
nH(popManoHHbIe TexHooruy, cnernuanbHoct 10.05.01 Komnsrotepras 6e3onacHocts / E. B. Memmepuna,;
M-Bo Hayku ¥ BbICIIL. oOpa3zoBanus Poc. @enepanuu, enep. roc. Or0KET. 00pa3oBaT. YIPEKJACHHUE BBICII.
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: Tomckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHHS U paAHOdNeKTpoHuKy, 2011. — Yacts
1.— 175 c. — Pexxum nocryna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

5. IaBnoB, C. U. Cucrembl UCKYCCTBEHHOIO MHTelUIekTa: yueOHoe mocodbue / C. U. IlaBnoB. —
Tomck: ToMckuii rocyaapCcTBEHHBI YHUBEPCUTET CUCTEM YIPABIIEHUS U Paino3aeKTpoHukH, 2011. — YacTs
2. — 194 c. — Pexxum nocryna: o noganucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoguveckne U3TaHUA

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

2. XKypnan «BecTHHMK KOMIBIOTEPHBIX M HWH(POPMAIMOHHBIX TEXHOJOTHiI». Pexum npocrtymna:
https://eivis.ru/browse/publication/333526/udb/12.

5.4 UnTepHeT-pecypcsbl

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

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

3. https://shedevrum.ai - cepBuc kommanuum «SIHAEKC» AN TeHEpaUUH HM300paKEHUS M BUICO IO
TEKCTOBOMY OITUCAHUIO C TIOMOIIIBI0 HelipoceTn YandexART.

5.5 TIporpammHoe oGecneuyeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CNPaBO4YHbIE CHCTEMBI

1 Omneparmmonnast cucremMa PEJ[ OC nmna pabouux cTaHIUNA, UMEETCS JUIECH3US, BXOJUT B
peectp oteyectBerHoro I10. — Pexxum nocryma: https://redos.red-soft.ru/

2 [Taker oducubIx npunoxennit «MoitOduc ObpazoBaHue.

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

4 [IporpammHas cucrema sl opraHu3anuu 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


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
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/

6 ABTOMaTH3UpOBaHHAsl HHTepakTHUBHAsA cuctema cereBoro tectupoanus (AUCCT). — Pexum
noctyna: https://aist.osu.ru/cgi-bin/auth.cgi

7 VYHuBepcuterckas — miargopmMa AN CONPOBOXACHUS  MPOLEAYPHl  MPOBEACHUS
9K3aMECHAIIMOHHBIX HCIBITAHUH C HCIOJIb30BAHUEM JUCTAHIIMOHHBIX OOpPa30BATEIbHBIX TEXHOJIOTUU. —
Pexxum moctyma: https://exam.osu.ru/

8 Cucrema aBTOMAaTHU3UPOBAHHOW TMPOBEPKH TEKCTOB HAa HAIWYWE 3aUMMCTBOBAaHUU
«Antumnaruar.Ctpykrypa 4.0», umeercs nuneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

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

10 Math-Net.ru  [DnekTpoHHBI  pecypc]: OOIIEPOCCHICKHI  MaTeMaTUYCCKH  IMOpTall,
BKIIIOYAIOIUH  WHPOPMAIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  NyOJMKamusM B~ OTEYECTBEHHBIX
MaTeMaTHYeCKHX XypHanaxX. — Pexxum fgocryma: http://www.mathnet.ru/

11 Wolfram|Alpha [DnekTpoHHBIN pecypc]: 0a3a 3HaHUN U CIpaBOYHAs CUCTEMA, BKIIOYAIOIIAS
MHOKECTBO BBIYUCIIUTEIHHBIX allTOPUTMOB. — Pexxum moctyna: https://www.wolframalpha.com/
12 bonbmias  Poccuiickas — sHUMKIONEAuss — [DJNEKTPOHHBIM  pecypc|:  yHUBEpcaibHas

SHIMKIIOTIEHSI, COJIEPKUT CTAThH IO BCEM 00JAacTsSM 3HAHUH, CIPABOYHUKHU IO MEPCOHAIUSAM, CIOBapH. —
Pexxum noctyna: https://bigenc.ru/

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

14 Cucrema nporpammupoBanus Python, cBo6oano pacnpoctpansemas o nunensun PSFL.

15 Maremarnueckoe [1O ans pemieHHs IMPOKOTO CIEKTpa HAYYHBIX W TPHKIAJHBIX 3a]1ad
Scilab, cBoO0IHO pactipocTpaHseMasl.

16 Maremarunueckas cucrema GeoGebra, cBo00gHO pacnipocTpansiemas o nuren3uun GPL.

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

no nuueH3nu MIT.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

YyeOHbIe AyJUTOPUHN I NPOBECACHUA 3aHSATHU JICKOMOHHOT'O TUIIAa JIA MPOBCACHUA I'PYHNIIOBBIX W
WHJMBHUIYAJIbHBIX KOHCYJIBTAINI, TEKYILIETO KOHTPOJISI U IPOMEXKYTOYHOU aTTECTALUH.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YUY€HUYECKOW MeOeIH, TEXHHYECKUMHU CPeICTBaMU 00yUYeHMs,
CIy>KalllUMU JJIsl IPeICTaBIeHUs yueOHo nHpopMauu O0JIbIION ayAUTOPHH.

I[J'ISI MMPOBCACHUA IMTPAKTUYCCKUX 3aHSATUN HCIOJIB3YIOTCA KOMIIBIOTCPHBIC KJIACCHI.

[TomerieHue A CaMOCTOSITENBHON PaOOTHI OOYYaIOUIMXCS OCHAIEHBl KOMIBIOTEPHON TEXHUKOM,
MOAKITIOUEeHHON K cetn «MHTepHeT», W oOecrnedueHueM JOCTyrna B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.



