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

eanb (€M) OCBOCHMS JUCIIATUIMHBI:
- 3HAKOMCTBO C OCHOBHBIMHU TEXHOJIOTUSIMH Pa3pabOTKH M MCIOJb30BaHUSI CUCTEM HCKYCCTBEHHOTO

HUHTCIIJICKTA,

- IPAKTUYECKOEC OCBOCHHE METOJAOB M MOJICNC TpEACTaBICHUs M OO0padOTKM 3HAHUU B
MHTEJUJIEKTYaIbHBIX CUCTEMAX.

3amaun:

- paCCMOTPEHUC OCHOBHBIX TEXHOJIOTHI pa3pa60TI<H U HCIIOJIB30BAaHUA CHUCTEM HCKYCCTBECHHOI'O

HMHTEJIEKTA;
- pa3BUTHE

CIIOCOOHOCTEd W  HAaBBIKOB

WHTEJUICKTYaJIbHBIX CUCTEM;
- (hopMupoOBaHrE YMEHHS HCIIONH30BATh METONbI MCKYCCTBEHHOTO HWHTEJUIEKTA U PEHICHUS MPHUKIaTHBIX
3a/1a4 poheCCHOHANBHOM IEATEINBHOCTH.

MOACIIUPOBAHUA MW  aAHAJIM3a Pa3IMYHbIX THUIIOB

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jucnunnuna sBisiercs pakyabTaTUBHON(BIM)

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcemeyom

[TocTpeKBU3UTHI AUCUUIUIHHBL: Omcymcemayom

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POpMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

X TEXHOJIOTUI B
HCIIOIL30BaTh UX
JUTS peleHust
3a7a4
npodeccuoHanbH
OU IeITENbHOCTHU

U3JaTeIbCKHUX 3a/1a4; CIeHUupUKY
paboTHI C YCTpOMCTBAaMU BBOJA U
BBIBOJIa N300pa3UTEIbHON
uH(popMalun

OIIK-6-B-2 Ymeer
OPHUEHTHPOBATHCS B 001aCTH
COBPEMEHHBIX MH(POPMAITMOHHBIX
TEXHOJIOTHil; 00pabaThIBaTh
rpaduveckyro HH(GOpMaIUIO 1715
peleHns 3a1a4
npohecCHOHATBHOM
JESITEIbHOCTH € MCII0JIb30BaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUHN U
rpau4ecKux MporpaMMHbIX
IPOJYKTOB

Kon n
Kox n HanmeHnoBanue [Tmanupyemble pe3yabTaThl 00y4eHUs 110
HANMCHOBATHE WHAUKATOPa TOCTHKEHUS TUCIUILIIMHE, XapaKTePU3YIOINe dTaIbI
bopMupyeMbIX p > XAPAKTCPHSYIO -
o KOMITETEHIIHH (hopMUPOBAHUS KOMITETCHITHIA
KOMIIETEHITHH
OIIK-6 OIIK-6-B-1 3Haetr coBpeMeHHbIC |3HATH:
Cnocoben HOPUHIUIBI pabOThI OCHOBHBIE HaIlPaBJICHUS HAyUYHBIX UCCIICIOBAHHI B
MMOHNMATH WH(POPMAIMOHHBIX TEXHOJIOTUH; |00JIacTH
TIPUHIIUITBI rpaduyueckue peaakTophl 1 HCKYCCTBEHHOI'O MHTEIJIEKTa; MOJEIH
paboThI METO/IBI T0100pa ONTHMAIBHOTO | TIPEICTABICHUS 33/1a4 B HHTEIUICKTYaIbHBIX
COBPEMEHHBIX IPOTPaMMHOTO MPOAYKTA JUIS CHUCTEMax U METObI BBIBOJIA PEIICHHSI B PA3TUYHBIX
WH(POPMAIIMOHHBI |TIPOPECCHOHATBHOTO PEIIEHUS] | MOJAETISX; CTPYKTYPY IKCIIEPTHBIX CHCTEM H UX

KJIACCU(UKALIUIO B 3aBUCHIMOCTH OT OCOOCHHOCTEM
pelraeMoi 3a/1a4i; OCHOBHBIC aJITOPUTMBI
MAIIMHHOTO O0yUYEeHUSI.

YMmeTh:

OpPUEHTUPOBATHCS B PA3IUYHBIX TUTIAX
I/IHTeJ'IJ'IeKTyaJ'II)HBIX CHCTEM, OpI/IeHTI/IpOBaTBCSI B
pa3IMYHBIX METOJaX MPEICTABICHHUS 3a/1a4;
000CHOBAaHHO BBHIOMPATH HAOO0JIEE TTOIXOSAIINE
ITOPUTMBI PEIICHHUs 33]]a4 MAITMHHOTO 00y4eHus U
OIICHUBATh KA4eCTBO IMMOCTPOSHHBIX MOJICIICH.
Baanersn:

METOJaMH PEUICHUS NHTEIUICKTYJIbHBIX 3a]1a4 C
NpUMEHEHHEM MH()OPMAITMOHHBIX TEXHOJIOTUH;
HaBBIKAMHM HCIIOJIb30BAaHM TEXHOJOIUH
MCKYCCTBEHHOT'O MHTEJUIEKTa B TPO(HECCHOHATLHOM




Kon u
Kox n HaumeHoBaHue [Inanupyemsle pe3yabTaTbl 00y4eHUs 110
HAHMCHOBAITHE MH/INKATOpa TOCTUKECHUS JTUCLUIUIMHE, XapaKTePU3YIOIIHNE HTAITbI
bopmMHpyeMBIX P » XAPAKTEPH3YIO o
o KOMIIETEHIIH (bopMHpOBaHUS KOMIIETEHIIUH
KOMIIETEHIIUH
JeSITETIbHOCTH.

4 CTpyKTYpa U coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

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

TpynoemMKocTsb,
Bun paboter aKaJeMHYECKHUX YacOB
5 ceMecTp BCETO

OO6mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexrum (JI) 18 18
[Tpaktuyeckue 3ausatus (I13) 16 16
ITpomexxyTounas arrecrarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padoTa: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEopUecKko2o 3a0anus (UT3);

- HanucaHnue peghepama (P);

- CAMON0020MosKa (NPopabomka u NOBMopPeHUe IeKYUOHHO20 MAMepuand u
mMamepuana y4eOHUKo8 u y4eOHbIX nocooull;

- u3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20 00yUeHUs.,;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- H0O20MOBKA K PYOEINCHOMY KOHMPOTIO,

- 10020MOBKA K 3auemy.)

Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 1H( ¢ epeHINPOBAHHBIN 3a4er

3a4er)

Paznensl IUCUUIUIMHBL, U3yYaeMbie B 5 CEMECTPE

KonuyectBo yacoB
Ne HaunmenoBanue paszaennos ayArTopHad BHEAy/l.
paszzena BCETo abota
T 113 | Jip pabota
1 OcHOBHBIE 33JJa4l UHTEJJIEKTYAJIbHBIX CUCTEM 26 4 4 18
2 [TpencraBieHyne 3HAHUM U DKCIEPTHBIE CUCTEMBI 30 6 4 20
3 MarmmHHOE 00yJIeHHE U METO Il 00pa0bOTKH 26 4 4 18
€CTECTBEHHBIX SI3bIKOB
4 CucreMbl HCKYCCTBEHHOTO UHTEIIEKTA B 26 4 4 18
npodeccuoHaIbHOM cdepe
Utoro: 108 18 | 16 74
Bcero: 108 18 | 16 74

4.2 ConepxxaHue pa3iesioB JUCHUINIHHBI

1 OcHoBHBIE 32/1a4M UHTE/UIEKTYAJbHBIX cucTeM OCHOBHBIE TIOHATUSA U ompenenenus. O0nacTb
npuMeHeHus. VIcTopus pa3BUTHS HHTEIIEKTYIbHBIX cucTeM. DyHKIIMOHAIbHAS CTPYKTYpa UCIIOIb30BaHUS
CUCTeM HCKYCCTBEHHOTO WHTeIekTa. Kiaccupukanus mnpencrtaBieHus 3aaad. Jlormdeckue MOJEINu.
CereBbie Momenu. I[lpogykunonHsie moaenu. Metoabl pemieHus 3amad. OCHOBHBIE 3aJa4dl MAaIIMHHOTO
o0y4eHus: Kiaccu(uKamus, perpeccus, KacTepu3arus



2 IlpencraBjieHue 3HAHUH W IKCNepPTHBIE cucTeMbl JlanHbie u 3HaHus. Hayka o mannbix. O630p
3a/1ay aHajau3a JAHHBIX. TEeXHOJOTMH M WHCTPYMEHTHl MHTEJUIEKTYaJIbHOTO aHaiu3a JaHHbIX. OCHOBHBIE
npaBwia paboThl ¢ JaHHbIMU. bonbiive nanusle. Metoasl 00pabOTKH NaHHBIX. Mojenu npeacTaBiIeHUs
3HaHuU. PopMmanbHble Jornueckue monenu. Cemantuueckue cetu. @peiimbl. [IpoaykunoHHbIE MOAEH.
BoiBon Ha 3Hanmsx. CTpykTypa M Ha3Hau€HHUE JKCHEPTHBIX cucteM. OCHOBHBIE 00JIaCTH NPUMEHEHUs
9KCIIEPTHBIX CUCTEM. DTaIbl pa3padOTKH SKCIIEPTHON CUCTEMEI.

3 MammHHOe oOy4yeHHMe M MeTOAbl 00PAdOTKH eCTeCTBEHHbIX $A3bIKOB (OCHOBHBIC BHUJIbI
MallMHHOTO O0O0y4eHus. THIBI MaIMHHOTO OOYYeHHs: C y4YuTelleM, 03 Y4HTens, C YaCTHYHBIM
MIPUBJICYCHUEM YyUYuTeNsd, oOydeHue ¢ mojkperuieHueM. Kraccudukanusg 3agad MaldHHOTO OOYy4eHHs.
Krnaccudukanus Ha npumepe anropurma k-ommkaiimux coceneid (kKNN). MeTpuku OlieHKH Kiaccu(pUKaIm:
nonHoTa, TouHocTh, F1, ROC, AUC. BaimnannonHnas u tectoBas BeiOOpka. Kpocc-Banumanus. Pabora ¢
KaTeropuanbHbIMU Npu3HakaMmu. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 — koa¢dunment
nerepmuHanuu. JlunHeiiHas perpeccus, moJuHOMHUaibHas perpeccus. IlepeoOydeHue u perymispusais,
rpebneBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMoxenu i kinaccudukanuu. buomorndeckwii
HEHpPOH W ero MaremaTuueckas wmojeib. OCHOBHbIE MOHATHS HEHpoHHBIX cereil. Kiaccubukauusa u
cBOMcTBa HEHWpOHHbIX ceTell. OOyueHue HEHPOHHBIX ceTeid. MHOrociaoiHble HEUPOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTh. DYHKIIUU OMIMOKN HEHPOHHBIX CeTeil M 00yuyeHue ¢ MOMOIIbI0 00PaTHOTO
pacnpoctpaneHusi TpaaueHrta. llomstne 03Tya m smoxu. Jlormcruueckass perpeccus. Perymnspu3arms
JUHEWHBIX Mozenel knaccuduranuuu. Kimacrepusanus. k-means, k-means++, DBSCAN, ariomepaTruBHas
KJ1actepusanusi. MeTpuKu OIEHKU KJIacTepU3aliu. AJITOPUTMBbI, OCHOBAaHHBIC HAa MPUMEHEHUH PEIIaoNInX
nepeBbeB. Kputepuu pazgeneHust y3na: UHGOPMAIMOHHBIA BBIUTPHIN, KpuTepud JxuHu. AHCamOIu
pelaroIuX JIepeBbEB: CIyYailHBIN Jiec, TPaJueHTHBI OycTWHT. MeTox OomopHBIX BEKTOpoB. I[Ipsimas u
oOpatHas 3amaya. OrmpeneneHue OMNOPHBIX BEKTOpPOB. SlaepHbiii Tprok. HauBHblil OaiiecoBckuit
KJ1acCupUKaTop. MeTo/Ibl OIICHKU pacrpeesieHus] MPU3HakoB. EM-airoputM Ha mpuMepe CMECH rayCCuaH.
MeTtoapl 6€3rpalMeHTHON ONTUMU3AIMU: CIIy4alHbIN mouck, hill climb, oTxkur, reHeTHUECKU aNroOpUTM.
Pabora ¢ w300pakeHHUSMH C TIOMOIIBIO HEWPOHHBIX ceTed. CBeprouHble HeWpoHHBIE cetH. OOpaboTka
TeKcTOB. PaboTa ¢ ecTecTBEHHBIM S3bIKOM C OMOIIIbIO HEUPOHHBIX ceTel. BekTopHble mpeacTaBIeHus s
tekcra: word2vec, skip-gram, CBOW, fasttext. Beruncnenne mnpusznakoB TF-IDF. Pekyppentusie
Heifponnsie cetu, LSTM, GRU. Tpancdopmepsi, BERT, GPT.

4 CucteMbl HCKYCCTBEHHOTO MHTe/IEKTa B mpodeccuoHa bHoil cepe [Ipumenenne meTonos
HCKYCCTBEHHOTO WHTeIJIeKTa B MpodeccnoHanbHoil chepe: mpumepbl MpoekToB. lIpoexkTupoBanue u
pa3paboTKa AUAJIOTOBBIX CUCTEM AJIs TPO(EeCCUOHATBHOU chephl.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPHI)

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 IIpoekTHpOBaHNE UHTEIUIEKTYaJIbHBIX CHCTEM 2

8 4 3amura pedeparos u UT3. 2
Hroro: 16

5 Y4eOHO-MeTOaAMYecKoe o0ecneueHnue JUCHATIINHbBI

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 : oanexkTtpoHHbld // Jlanb : »snekTpoHHO-OMONMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/263933



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

2. IlenwvkoBa, T. I'. Monmenu U MeTOABI MCKYCCTBEHHOTO MHTEUICKTa : ydeOHoe mocobue / 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 nmannbeix: OaszoBwiii kypc / II. 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 ¢deaepalibHbIi YHUBEPCUTET HM. 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 MHTEIIEKTA [ DIEKTPOHHBIN pecypc] : yaueOHO-METOANYECKOe mocodne
Uig  o0yYarommxcs 10 0oOpa3oBaTeNbHBIM MPOTpaMMaM BBICHIETO OOpa3oBaHHUS IO HAIMPaBJICHUAM
noxarotoBku 02.03.01 Maremaruka u xommnbiotepabsie Hayku, 02.03.02 dynnamenTanbHas HHPOPMATHKA U
nHpopManmoHHbie TexHoNoruy, cneruanbHoctu 10.05.01 KomnberoTepras 6e3omacHocts / E. B. Memepuna,
M-Bo Hayku ¥ BbICIIL. 0oOpa3zoBanus Poc. @enepanuu, @enep. roc. Or0KeT. 00pa3oBaT. YIPEKJACHHUE BBICII.
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 mocodue: / C. U. IlaBmoB. —
Tomck: Tomckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U paAHOdNeKTpoHuKy, 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: yyeOHoe nocodbue / C. U. IlaBnoB. —
Tomck: Tomckuil rocynapcTBEeHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U paanodiaekTponuku, 2011, — Yacts
2. — 194 c. — Pexxum nmocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

5.3 llepuoanyeckue U31aHUA

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

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

5.4 UnTepHeT-pecypcsbl

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

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

3. https://shedevrum.ai - cepBuc komnanuu «SIHAEKC» Ui TeHEpaIlMM HW300paKEHUS M BHJICO IO
TEKCTOBOMY OIMCaHUIO ¢ TOMOIIIbI0 HeilpoceTn YandexART.

5.5 TIporpammHoe obGecneueHue, npodeccuoHaNbHbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIPaBO4YHbIE CHCTEMBI

1 Omneparmmonnas cucremMa PEJ[ OC nmna pabouux cTaHIUNA, UMEETCS JHUIECH3US, BXOJUT B
peectp oteyectBerHoro I10. — Pexxum nocryma: 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 [jsi oOpraHu3anuu Buaeo-koHgpepeHu-csizsu DION. — Pexum
nocryna: https://diongo.ru/

5 VYHuBepcuterckas miaardopMa 3JIEKTPOHHOro oO0yueHHs «DNeKTpoHHble Kypcel OI'Y B
cucteme odydenust Moodle». — Pexxum moctyma: http://moodle.osu.ru

6 ABTOMaTH3UpOBaHHAsA MHTEPAKTUBHAS cucTteMa cereBoro 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 aBTOMAaTHM3MPOBAaHHOMW MPOBEPKH TEKCTOB HA HAJIMYME 3aMMCTBOBAHHMA
«Antumnaruar.Ctpykrypa 4.0», umeercs auneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [QnextponHbIit pecypc]: pedepaTiuBHas 6a3a TaHHBIX, C OTPAHUYECHHBIM JTOCTYIIOM K
MOJTHBIM TEKCTaM ctateil. — Pexxum gocryna: https://www.elibrary.ru/, B mokansHo# cetr OI'Y.

10 Math-Net.ru  [DnekTpoHHBI  pecypc]: OOIIEPOCCHICKHMIA  MaTEeMaTUYECCKHl  IMOpTal,
BKIIIOYAIOIIUH  WHPOPMAIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  NyOJMKamusM B~ OTEYECTBEHHBIX
MaTeMaTHYeCKHX KypHanaxX. — Pexxum nocryma: http://www.mathnet.ru/

11 Wolfram|Alpha [Dnexktponnsiii pecypc]: 6a3a 3HaHMI ¥ CIIPaBOYHAS CHCTEMa, BKJIFOYAIOIIAs
MHO’KECTBO BBIYUCIIUTEIHHBIX allTOPUTMOB. — Pesxxum moctyna: https://www.wolframalpha.com/
12 bonbmias  Poccuiickas — sHuMkiIoneauss — [DJIEKTPOHHBIA  pecypc]:  yHUBEpcalibHas

SHIUKJIONENS, COACPKUT CTAThH IO BCEM OOJACTSIM 3HAHWM, CIIPABOYHHUKH 1O MEPCOHATHSAM, CIIOBapU. —
Pexxum nmoctyma: https://bigenc.ru/

13 Cucrema KOMITBIOTEPHOW anreOpbl Sage — CBOOOJHOE MPOrpaMMHOE OOECIICYCHHE C
muuenszueit GNU GPL.

14 Cucrema nporpammupoBanus Python, cBo6oaHO pacnpoctpansemas o nuneH3nu PSFL.

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

16 Maremarunueckas cucrema GeoGebra, cBo00gHO pacnipoctpansiemas 1o nuren3nu GPL.

17 WuterpupoBanHas cpena paspadborku [10 Visual Studio Code, cBoGoaHO pacmpocTpaHsiemast

no nuueH3uu MIT.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

YyeOHbIe AyJUTOPUHN I MPOBCACHUA 3aHSATHU JICKOMOHHOT'O TUIIAa AJIA MPOBCACHUA I'PYHNIIOBBIX W
WHJMBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYIIErO0 KOHTPOJISI U POMEKYTOYHOM aTTeCTALINH.

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

I[J'ISI IMPOBCACHUA IMTPAKTUYCCKUX 3aHSATUU HCIIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIIACCHI.

[Tomerienue A CaMOCTOSITENBHON PabOThl 00yUYaIONIUXCSI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOM,
MOAKITIOUEeHHON K cetn «MHTepHeT», W o0ecrnedueHueM JOCTyrna B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.



