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

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:
- 3HAKOMCTBO C OCHOBHBIMH TE€XHOJIOTHUSIMU Pa3paOOTKU M HMCIOIH30BAHMS CHCTEM HMCKYCCTBEHHOTO

HUHTCIIJICKTA,

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

3amaun:

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

HMHTEJIEKTA;
- pa3BUTHE

CIOCOOHOCTEH U

HaBBIKOB

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

MOACIHUPOBAHUA MW  aHaJIM3a Pa3IM4YHbIX  THUIIOB

2 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnunnuHa sBisiercs GpakyabTaTUBHON(BIM)

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyom

[TocTpeKBU3UTHI AUCUUIUIHHBL: Omcymcemayom

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIPaBJeH Ha (OPMHUPOBAHUE CIAEAYIOLIUX PE3yIbTaTOB 00yUEHUS

Ko n nanmeHoOBaHME
bopmMHpyeMBIX
KOMIIETEHITHI

Ko v HaumeHnoBauue
WHJIMKATOpa JOCTUKEHUS
KOMIIETEHIIUU

[Tnanupyemblie pe3yibTaThl 0OYUEHHS IO MOYJIIO,
XapaKkTepu3yoIue Tamnbl GOPMUPOBAHUS
KOMIIETEHIIUHA

VYK-1 Cnocoben
OCYIIECTBIISITh TIOUCK,
KPUTHYECKHH aHAIIN3 U
CUHTE3 UH(pOpMaIH,
IPUMEHSTh CUCTEMHBIH
MIOJTXO/T JUTSL PEIICHUS
MIOCTaBJIEHHBIX 3a/1a4

VYK-1-B-2 Ocymiectnisier
KPUTHYECKUI aHAJIN3 U
CHHTE3 HHpOopMaluy,
ITOJTYYEHHOM U3 Pa3HbIX
HNCTOYHUKOB

VYK-1-B-4 Ilpumenser
MeTOABI cOopa, XpaHEHMUs,
00paboTKH, epenaym,
aHaJIM3a U CUHTE3a
uHpopmanuu ¢
HCII0JIb30BAHUEM
KOMITBIOTEPHBIX
TEXHOJIOTUH JIJIsl pELIEHUS
MIOCTaBJICHHBIX 3a7a4

3HaTh:

OCHOBHBIC HaHpaBJ'IeHI/ISI Hay‘IHI)IX I/ICCJIeI[OBaHI/IfI B
00JaCTH NUCKYCCTBEHHOTO MHTEIIEKTA; MOJIEIH
HpCI[CTaBJ'IeHI/IH 3a1a4 B I/IHTGJ'IJ'IGKTyaJ'IBHI)IX
cucTeMax;

YMmeThb:

OpPUEHTUPOBATHCS B PA3IUYHBIX TUTIAX
I/IHTeHHeKTyaHBHBIX CHUCTEM, OpI/IeHTI/IPOBaTBCH B
Pa3IMYHBIX METOJaX MPEICTABICHHUS 3a/1a4;
Baanersn:

METOJIaMU PEIICHHS] HHTEJUIEKTYAIbHBIX 3a/1a4 C
MPUMEHEHHEM HH(OPMAIIMOHHBIX TEXHOJIOTHIA.

OIIK-6 Cniocoben
MMOHUMATh TPUHITAITHI
paboThI COBPEMEHHBIX
MH(OPMaLIMOHHBIX
TEXHOJIOTHI U
MCIOJIb30BaTh UX IS
penieHus 3anaqy
npo¢eCcCuOHATBHON
NEeSATEIbHOCTH

OIIK-6-B-3 KoppekTHo
HCTIONIB3YET COBPEMEHHBIE
UH(pOPMAalOHHbIE
TEXHOJIOTUH TSI PETICHHSI
3a71a4 NpoQeccuoHaNbHOM
JEATebHOCTH

3HaTh:

MCTOJBbI BBIBOJIa PCIICHHA B PA3JIMYHBIX MOJCIIAX;
CTPYKTYPY IKCIEPTHBIX CUCTEM U UX
KJIaCCU(DUKAIIMIO B 3aBUCUMOCTH OT OCOOEHHOCTEH
peliaeMoii 3a1a4i; OCHOBHBIEC aITOPUTMBI
MaIIuHHOTO 00YYCHUS;

YMeTh:

000CHOBaHHO BBIOMPATHh HAUOOJIEE MOIXOATITHE
AJITOPUTMBI PCIICHHUA 3a4a4 MAllIMHHOT'O O6y‘-ICHI/ISI )41
OIICHMBATh Kau€CTBO MOCTPOEHHBIX MOJIEIIEH;




Kon u HanmeHoBaHue Kon u HaumeHoBaHue [Tnanupyemble pe3yabTaThl 00yUeHHs 10 MOAYIIIO,

dhopMHUpyeMBIX WHIUKATOpa JOCTHKEHUS XapaKTePHU3YIOLIHe dTanbl OPMUPOBAHUS
KOMIIETEHIIUU KOMIIETEHIIUN KOMIIETEHIIU U
Baajnersn:

HaBBIKAMHU HCIOJIb30BaHMS TEXHOJIOTHI
HCKYCCTBCHHOI'O MHTCJJICKTA B HpO(l)eCCHOHaHBHOI;'I
JACATCIIBHOCTH.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI
4.1 CTpyKTypa IUCHUATINHBI

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHble eAMHUIbI (108 akajgeMrueckux 4acos).

TpynoemkocTs,
Bun paGotsr aKaJeMHUYECKHUX 4acoB
5 cemecTp BCETO

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

- Hanucanue pegpepama (P);

- camono02omoeKa (npopabomxa u nogmopenue 1eKYuoOHHO20 Mamepuand u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;

- Uzyuenue pazoenos Kypca 6 cucmeme 31eKmpoHHO20 00VUEeHUsl,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM;

- N0020MOBKA K PYOEHCHOMY KOHMPOTIO;

- N0020MOBKA K 3a4enty.)

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

3a4eT)

Pazgensl AUCHUIUINHBI, U3y4aCMBbIC B 5 CCMECTPE

KonnyectBo yacoB
Ne HanmeHnoBanue pasnenoB ayAutoprai BHEAy/l.
paznena BCET0 abota
113 | P pabota
1 OcHoBHBbIE 33]Ja41 UHTEJJIEKTYAJIbHBIX CUCTEM 26 4 4 18
2 [TpencraBieHre 3HAHUM U DKCIEPTHBIE CUCTEMBI 30 6 4 20
3 MammHHOE 00y9IeHHE U METOJIbI 00pa0bOTKH 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 MOHATUSA U onpenencHus. O0aacTh
npuMeHeHus. McTopus pa3sBUTUSA UHTEIIEKTYaIbHBIX cUCTeM. DYHKIIMOHAIBHAS CTPYKTYpa UCIIOIb30BAHMS
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CUCTEeM MCKYCCTBEHHOro uHTemiekra. Kiaccudpukauus mnpencraBieHus 3aaad. Jloruueckue MOJEINH.
CereBbie monenu. Ilpoaykiumonnsie Moaenu. Meroasl pemieHus: 3anad. OCHOBHBIE 3aJayd MAIIMHHOTO
oOy4eHwus: KiaccuuKanus, perpeccus, KacTepu3arms

2 TIpeacraBieHne 3HAHMI UM IKCHepPTHbIE cucTeMbl [lanHbie u 3HaHusa. Hayka o mannabix. O630p
3a/1a4 aHajau3a JAHHBIX. TeXHOJOTMM M MHCTPYMEHTHl MHTEJUIEKTYaJIbHOTO aHanu3a JaHHbIX. OCHOBHBIE
npaBuia paboTel ¢ NaHHBIMU. bosibimme nanubsie. Metoasl 00paboTku JaHHBIX. MOZJENH MpencTaBIeHUs
3HaHuil. @opManbHble Jorndyeckue mozaenu. Cemantuueckue cetu. @peimebl. [IpoayknnonHble Moenu.
BeiBog Ha 3Hanusx. CTpyKTypa M Ha3Ha4e€HUE SKCIEPTHBIX cucTeM. OCHOBHBIE O0JACTH MPUMEHEHHS
AKCIIEPTHBIX CUCTEM. DTarbl pa3pabOTKH SKCIIEPTHON CUCTEMBI.

3 MammuHHOoe o0y4eHHMe W MeTOAbl O00PA0OTKH €CTeCTBEHHBIX fA3BIKOB (CHOBHBIC BHU/IbI
MalIMHHOTO 00y4eHus. TUMbl MAIIMHHOTO OOYyYeHHs: C y4yuTeleM, 0e3 YyuuTens, C YaCTHYHBIM
NPUBJICUCHUEM YYMTENsd, OOydyeHue ¢ mojakperuieHueM. Kiaccudukanus 3agad MaIIMHHOTO OOYYeHUS.
Knaccudukanms va npumepe anropurma k-0mmkaiiimmx coceneit (KNN). MeTpuku o1ieHKH Ki1acCH(PUKAIAN:
nosiHoTa, TouHocTh, F1, ROC, AUC. BamumanunonHas u tectoBas BeiOOpka. Kpocc-Banmmnarus. Pabdora c
KaTeropraJibHBIMU Mpu3HaKkaMmu. Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — koadduruent
nerepmuHanuu. JluHeliHas perpeccus, mojauHOMuUanbHas perpeccus. IlepeoOydeHue u perynspusanus,
rpebneBas perpeccus, LASSO, Elastic Net. Jluneitnpie mozenu s kinaccudukanuu. buonorndeckwii
HEHpOH W ero maremaTwueckas Mozenb. OCHOBHBIE TOHSATHS HEHPOHHBIX ceTeil. Knaccupukamus wu
CBOMCTBa HEHpOHHBIX ceTeil. OOyueHue HEHUPOHHBIX ceTeld. MHOrocjIoWHbIE HEWPOHHBIE CETH.
PexyppenTtHbie HelipoHHbIe ceTH. DYHKIIMM OIMOKN HEWPOHHBIX CEeTel M 00y4YeHHE C TTOMOIIBI0 00PaTHOTO
pacnpoctpaHeHusi rpaauenta. llonstue OdTya u smoxu. Jlorucruueckass perpeccus. Perymnspusarus
JMHEHHBIX Mojenel kiaccupukamuu. Knacrepusamnus. k-means, k-means++, DBSCAN, arnomepatuBHast
KJ1actepusanus. MeTpuku OLIEHKH KJIacTepu3aluui. AJITOPUTMbl, OCHOBAaHHbIE HAa MPUMEHEHUH pPElIaroluX
nepeBbeB. Kputepum pazneneHus ysna: HHGOPMAIMOHHBIA BBIMTPHINI, KpuTepuid Jxunu. AHcamOnu
pElIaoNIuX JIePEeBhEB: CIyYalHBbIN Jiec, rpaJueHTHBIA OycTHMHr. MeToa OmOpHBIX BeKTOpoB. [Ipsmas u
obOpatHast 3amava. OmpenereHne OMOPHBIX BEKTOPOB. SaepHblii Tprok. HawuBHBIM  GaiiecOBCKHiA
kiaccuukarop. MeToabl OIIEHKU pacrpesiesieHus npu3HakoB. EM-anroputM Ha mpuMepe CMecH rayccua.
Metoapl 6€3rpaueHTHON ONTUMHU3AIUU: CIy4ailHbId TOUCK, hill climb, oTur, reHeTHYECKHl anTOpPUTM.
PaGora ¢ m3o0pakeHHUSAMU C TIOMOIIbIO HEHpPOHHBIX ceTeill. CBepTouHble HelpoHHblE ceTH. OOpaboTka
TeKkcToB. PaboTa ¢ ecTecTBEHHBIM S3bIKOM C MTOMOIIbIO HEMPOHHBIX ceTeil. BekTopHbIe mpencTaBaeHus Uit
tekcra: word2vec, skip-gram, CBOW, fasttext. Bsruncienne mnpusnakoB TF-IDF. Pekyppentnsie
neriponnsie cetu, LSTM, GRU. Tpanchopmepsr, BERT, GPT.

4 CucreMbl HCKYCCTBEHHOI0 MHTE/IEKTa B npogeccnonanabHoii cepe IIpumenenne metonos
HCKYCCTBEHHOI'O HHTEJJIEKTa B MpodeccuoHanbHOil cdepe: mpumepbl MpoekToB. [IpoexTupoBanue u
pa3paboTKa AUATOTOBBIX CUCTEM I IPOPEeCCHOHATBHOM chephl.

4.3 [lpakTuyeckue 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansTHA Tema
pazzena 9acoB

1-2 1 WMHCTpyMEHTHI MHTEIUIEKTYaIbHBIX CHCTEM 4
3 2 Mogenu npeacTaBiaeHus: 3SHAHUI 2
4 2 DKCIEPTHBIE CUCTEMBI 2
5 3 BekTopu3zanus TeKCTOB 2
6 3 Knaccudukaius TeKCTOB HEHPOCETEBBIMHA METOIAMHU 2
7 4 ITpoekTrpoBaHNE HHTEINIEKTYAJIbHBIX CUCTEM 2
8 4 3amuta pedeparos u UT3. 2
HToro: 16

5 Y4yeOHO-MeTOAMYECKOE 00ecIeYeHHe TUCIHUTIINHBI

5.1 OcHoBHas auTEpaTypa

1. OCHOBBI UCKYCCTBEHHOT'O HHTEJIEKTA : yueOHoe nocodue / 0. A. Anroxuna, A. A. OBogeHko, M.

JI. Kpuuesckuii, FO. A. MapteinoBa. — Cankrt-IletepOypr : 'VAIIL 2022. — 169 c¢. — ISBN 978-5-8088-
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1720-3. — Tekct : oanextpoHHwlid // Jlanb : »nekTpoHHO-OMONMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/263933

2. IlenwvkoBa, T. I'. Monenu U MeTOABI MCKYCCTBEHHOT'O HMHTEIJIEKTa : ydeOHoe mocoome / T. I
[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 nmoamucke. — 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. WM. H. O06abkoB; VYpaibckuii ¢denepaibHblii YHUBEPCUTET HUM. 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 xommnbtotepabie Hayku, 02.03.02 dynnamenrtanbHas HHPOPMATHKA H
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 noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208933

5. IaBnoB, C. U. Cucrembl UCKYCCTBEHHOIO MHTelUIekTa: yueOHoe mocodbue / C. U. IlaBnoB. —
Tomck: ToMckuii rocyaapCcTBEHHBIM YHUBEPCUTET CUCTEM YIPABIEHUS U paguodaeKTpoHuku, 2011. — YacTs
2. — 194 c. — Pexxum nmocryna: no noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoanyeckue U31aHUA

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

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

5.4 UnTepHeT-pecypcsbl

1. https://ai.gov.ru — HarmoHansHbIH opTan B cepe HCKYCCTBEHHOTO WHTEIUICKTA.

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

3. https://shedevrum.ai - cepBuc kommanuum «SIHAEKC» AN TeHEpaUUH HM300paKEHUS M BUICO IO
TEKCTOBOMY OIMCaHUIO ¢ TOMOIIbIo Heilpocetn 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 oreuectBenHoro I10. — Pexxum nocryna: 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 oOpraHu3anuu Buaeo-koHgpepeHu-csizsu 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
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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 ABTOMaTH3UpOBaHHAsI HHTEpaKTHUBHAsA cuctema ceteBoro tectupoBanus (AMCCT). — 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 moctymna: https://exam.osu.ru/

8 Cucrema aBTOMAaTHU3WPOBAHHON TMPOBEPKH TEKCTOB HA HAIWYWE 3aWMCTBOBAaHUI
«Antumnaruar.Ctpykrypa 4.0», umeercs nuneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [DnexktponHslii pecypc]: pedepaTuBHas 6a3a TaHHBIX, C OTPAHUYEHHBIM JOCTYIIOM K
MOJTHBIM TEKCTaM cTateil. — 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 KypHanaxX. — Pexxum nocryma: 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 bonpmias  Poccuiickass — sHUMKIONEAUsS  [DJNEKTPOHHBIA  pecypc|:  yHUBEpcallbHas

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 Maremaruueckas cucrema GeoGebra, cBoO0gHO pacnipocTpansemas no nunensun 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 THUIIAa IJIA MPOBCACHUSA T'PYIIIOBBIX U
WHJMBHUIyaJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJIA U IPOMEXYTOUHON aTTECTALlUU.

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

I[J'ISI MMPOBCACHUA IMTPAKTUICCKUX 3aHSATUU HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIIACCHI.

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



