Muno6prayku Poccun

®enepalibHOE rOCYIApCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«OpenOyprckuii rocyapcTBeHHblii yunuBepcurer umeHu B.A. bongapenko»

Kadenpa marematuku u uppoBbIX TEXHOIOTHIMA

PABOYAS ITPOT'PAMMA
JIACLIUTUIMHBI

«@LT.3 Cucmembvl UCKYCCMEEHHO20 UHMENNEKNAY

YpoBeHb BhIcIIEro 00pa3zoBaHus
BAKAJIABPUAT

Hanpasnenue noarotroBku
47.03.01 Qunocogus

(KOI[ 1 HaMMCHOBAHUE HaIlpaBJICHUS HOHFOTOBKH)

Yenosek u cOuuoKyIbmypHas OeucmseumenbHoCnb
(HanMeHOBaHUE HANPABICHHOCTH (ITpoQmIIs) 0Opa30BaTENBHOI IIPOrPaMMBI)

Kanuduxarus
baxanaep

®opma 00yueHust
Ovunas

I'ox nabopa 2026



Pabotas TIPOrPAMMA HCIHILINITE T3 Cucmemst UCKYCCMEEHNOZ0 UHMELTERMAD paceMotTpena
H YTBCPAICHA HA 3ACCaRHMNIL Kadesapnt

Henoanumen:
___zouenr 4//’/’/ E.B. Memepuna
AATRENCCTY nitnucs PaciedpOsKT AudEW
AL ey pacudpon madimct
COI'TTACOBAHO:
[Tpe/icenaresih METOAMHECKOM KOMHCCIN 10 HANPARIE roToBKH
A7.03.01 Ouaocodus £ WA, bensen
CO0 MLV TSN P e ! P ‘h

ZaneyIonmi OT/1eT0M d)opuu%uua dona » HayuHO# 0OPAGOTKH AOKYMEHTOR
= C.A. Buktiummpons
pocniafiposK Nodmecy

e aovucy

VRoaHoMOUeHHEH N0 Ka9eCTBY HHCTHTYTA l’{ /,
- Mg C.H. Mopososs
PRaCTsp R MovrTCT

TN ORI

No perucTpatiuu

© Mewmepuna E.B,, 2026
D01y, 2026

=3



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

eanb (e1H) OCBOSHMS JUCIIATUIMHBI:

- 3HAKOMCTBO C OCHOBHBIMH TEXHOJIOTUSIMHU Pa3pabOTKH M MCIOJb30BaHUSI CUCTEM HCKYCCTBEHHOTO
MHTEJUICKTA;

- IPAKTUYECKOEC OCBOCHHE METOJAOB M MOJIENC TPEACTaBICHUs H OO0padOTKM 3HAHUU B
MHTEJUICKTYaJIbHBIX CUCTEMaX.

3amaun:

- PACCMOTPEHHE OCHOBHBIX TEXHOJOTHH Pa3pabOTKH W MCIOJb30BaHUS CHCTEM HMCKYCCTBEHHOTO
HMHTEIICKTA;

- pa3BUTHE CHOCOOHOCTEH M HAaBBIKOB MOJICIMPOBAHHMS W  aHAJIW3a Pa3IMYHBIX THIIOB

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

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOM MPOrpaMMbl

Jucnunnuza siBisiercs pakyabTaTUBHON(BIM)
[TpepexkBU3UTHI JUCHUILTUHBL: Omcymcmayom
[TocTpeKBU3UTBI TUCIUILTHHBL: Omcymcmeyom

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBieH Ha (POPMHUPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

Koa n nHaumeHnoBanue Kon u HaumeHoBanue [Tnanupyembie pe3ynbTaThl 00YISHHS IO
(hopMupyeMBbIX WHJUKATOpa JOCTUKEHUS JUCLUIIIIMHE, XapaKTePU3YIOIIHNE ITaIlbl
KOMIICTEHITUI KOMIIETCHIUH dhopMupoBaHUST KOMITETEHIIUN

OIIK-4 Cnocoben OIIK-4-B-2 JlemoncTpupyet |3HaTh:
MMOHUMATh MIPUHIUIIBI  |[TOTOBHOCTB K PEIIEHHUIO OCHOBHBIE HaIlpaBJIEHUsI HAYYHBIX UCCIICIOBAHUM B
paboThl COBPEMEHHBIX | CTaHAAPTHBIX 3a7a4 obiactu
MH(pOPMaAITMOHHBIX npogecCuOHAITBHON HWCKYCCTBEHHOTO MHTEJUIEKTa; MOJIEIN
TEXHOJIOTHH U JESATEIbHOCTH C ONOPOM HA  |PEACTABIEHUS 3a/1a4 B UHTEIUIEKTYaJIbHBIX
WCIIOB30BaTh UX NI | MH(POPMAIIMOHHYIO U CHCTEMax M METOIbI BBIBOJIA PEIICHUS B
penieHus 3anaqy oubmmorpaduueckyro Pa3UYHBIX MOJIEISAX; CTPYKTYPY SKCIEPTHBIX
npo¢eCcCuOHAITBHON KYJIbTYpY, C IPUMEHEHHEM  |CHCTEM M MX KJIaCCU(DHUKAIIUIO B 3aBUCUIMOCTH OT
JeSITeIbHOCTH nH(OPMAIIMOHHO- 0COOCHHOCTEH pernraeMoil 3a1a4u; OCHOBHBIE
KOMMYHHUKATHUBHBIX ITOPUTMBI MAITUHHOTO O0YYIEHUSI.
TEXHOJIOTUH U C yUETOM YMeTh:
OCHOBHBIX TpeOOBaHUIA OPUEHTHUPOBATHCS B PA3IMYHBIX THUTIAX
nH(OPMAIIMOHHOU HMHTEJUIEKTYaJIbHBIX CUCTEM; OPUEHTUPOBATHCA B
0e30ITacHOCTH Pa3IMYHBIX METOJIaX MPEACTABICHUS 3a/1a4;
000CHOBAaHHO BBIOMPATh HAaUOOJIEE MOAXOIAIIUE
ITOPUTMBI PEIICHUS 3a]]a4 MAIIMHHOTO 00yYeHUS
Y OIIEHUBATh Ka4€CTBO MMOCTPOECHHBIX MO/JIEIEH.
Baajaersb:
METOJaMH PEIIECHUS UHTEIUIEKTYaJIbHBIX 33]1a4 C
MIPUMEHEHHEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
HaBBIKAMM UCIOJIb30BAaHMS TEXHOJIOTHM
HMCKYCCTBEHHOTO MHTEJUIEKTa B MPOo(eCcCHOHATBLHOM
JIeSITSILHOCTH.




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

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

TpynoemMKocCTs,
Bun paGotsr aKaJeMHYECKHX 4acoB
4 cemecTp BCETO
O011asi TPYI0EMKOCTH 108 108
KonTakTHas padora: 34,25 34,25
Jlexmum (JI) 18 18
[Tpaktuueckue 3anstus (I113) 16 16
[TpoMexyTouHas aTTecTanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTe/ibHas padoTa: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYAIbHO20 MEopYecKo20 3adanus (UT3);
- Hanucanue pegpepama (P);
- CAMON0020MosKa (Npopabomka u nosMmMopeHue 1eKYUOHHO20 Mamepuand u
Mamepuana y4eOHUK08 U y4eOHbIX nocoOull;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoOHHO20 00YYeHUs,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;
- N0020MOBKA K PYOEHCHOMY KOHMPOTIO,
- 10020MOBKA K 3auemy.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIUPOBAHHBIH 3ayer
3a4er)
Paznensl AucUUIIINHBL, H3ydaeMbie B 4 ceMecTpe
KonuyectBo yacoB
Ne ayJIuTOpHAast
pasnena HaumenoBanue pasnenos BCero aGoTa BHEay/I.
T 1113 | Jip pabota
1 OcHoBHBbIE 33Ja41 UHTEJJICKTYAJIbHBIX 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
npodeccuoHaIbHOM 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 HHTEIIEKTYAIbHBIX cucTeM. DyHKIIMOHAIbHAS CTPYKTYpa UCIIOIB30BAHUS
CHUCTeM HCKYCCTBEHHOTO uHTeiekTa. Kiaccudpukanus mnpencrtaBieHus 3aaad. Jlormueckue 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 W IKCNepTHBIE cucTeMbl Jlanubie 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. PopMasibHBIE JIorTHYecKue Mojenu. CEeMaHTUYECKUE CETH.

OpetiMbl. [IpoayKIIMOHHBIE MOJEIIN.

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

HKCHEPTHBIX CUCTEM. DTaIlbl pa3padOTKU SKCIIEPTHON CUCTEMBI.




3 MammHHOe oOy4yeHHMe M MeTOAbl 00PA0OTKH eCTeCTBEHHbIX $3bIKOB (OCHOBHBIE BHUbI
MallMHHOTO OO0y4eHus. THIBI MAIIMHHOTO OOYYeHHs: C y4yuTeleM, O0€3 Y4HuTens, C YacCTHYHBIM
MpPUBJICYEHUEM Yy4uTeNs, oOydeHue ¢ mnojkperuieHueM. Kraccudukanusg 3agad MalldHHOTO OOY4eHHs.
Knaccudukarus Ha npumepe anroputMa K-ommkaimmx coceneit (KNN). MeTpuku olleHKH Kiiaccu(DUKAIUK:
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. JluHeiHas perpeccus, moJuHoOMuUanbHas perpeccus. IlepeoOydenue u perymispusars,
rpebneBas perpeccus, LASSO, Elastic Net. Jluneiinpie mMoxenu i kinaccudukanuu. buomorndeckwii
HEHpPOH W ero MaremaTuueckas Mmojeib. OCHOBHbIE MOHATHS HEHpoHHBIX cerei. Kiaccubukauusa u
CBOMCTBa HEHpOHHBIX ceTeil. OOyueHue HEHUPOHHBIX ceTeldl. MHOrocjaoWHbIE HEWPOHHBIE CETH.
PexyppenTHbie HelipoHHble ceTd. DYHKIUU OMIMOKN HEHPOHHBIX CeTeil 1 00yueHue ¢ MOMOIIbI0 00paTHOrO
pacnpoctpaneHus Tpaauenrta. llonsatue 03Tya w smoxu. Jlormcrtuyeckas perpeccus. Perymspuzarms
JUHEWHBIX Mozench kmaccupuranuuu. Kiacrepusamus. k-means, k-means++, DBSCAN, ariomepaTuBHas
KJ1actepusanusi. MeTpuKu OLEHKU KJIacTepu3aliu. AJITOPUTMbI, OCHOBAaHHbIE HAa MPUMEHEHUH PEIIaouX
nepeBbeB. Kpurepuu pazgeneHust y3na: UHGOPMAMOHHBIA BBIUTPHIL, KpuTepud JxuHu. AncamOiu
pelaroInX JIePeBbEB: CIyYailHBIN Jiec, TPajueHTHBIH OycTWHT. MeTox OmopHBIX BEKTOpoB. [Ipsimas u
oOpatHas 3amaya. OrmpeneneHue OMOPHBIX BEKTOpPOB. SlaepHbiii Tprok. HauBHblil OaiiecoBckuit
KJ1acCUpUKaTop. MeTo/Ibl OIICHKU pacrpeesieHus MPU3HakoB. EM-airoputM Ha mpuMepe CMECH rayCcCuaH.
MeTtoasl 6€3rpaAMeHTHON ONTUMU3AIMU: CIIy4alHbIi mouck, hill climb, oTxkur, reHeTHUECKUN aNTOPUTM.
Pabora ¢ w300pakeHHSMH C TIOMOIIBIO HEWPOHHBIX ceTed. CBeprouHble HeWpoHHBIE cetH. OOpaboTka
TeKcTOB. PaboTa ¢ ecTecTBEHHBIM S3bIKOM C IOMOIIIbIO HEUPOHHBIX ceTeil. BekTopHble npeacTaBneHus 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
MCKYCCTBEHHOTO HHTEIJIeKTa B MpodeccnoHanbHoil cdepe: mpumepbl MpoekToB. l[IpoexTupoBanue wu
pa3paboTKa AUATOTOBBIX CUCTEM IS TPOPECCHOHATBHOM chephl.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-BO
Ne 3anaTHs Tema
paszzena 4acoB

1-2 1 HMHCTpYMEHTBI HHTEIIIEKTYaJIbHBIX CUCTEM 4
3 2 Moienu npeAcTaBiIeHUs 3HAHUN 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 YueOHO-MeTOaAMYECKOE o0ecneuyeHue JUCHUIIHHBI

5.1 OcHoBHas uTEpaTypa

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 : onektpoHHb // Jlamp : osmekTpoHHO-OMOmMoTeynas 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 nmanubeix: OaszoBeiii kypc / JI. Kemnmexep, b. Tupnu; nHayd. 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: WU3natensctBo Ypansckoro ynusepcurera, 2020. —
91 ¢. — Pexxum mocrymna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699059

3. CucremMbl HCKYCCTBEHHOT'O MHTEIIEKTA [ DIEKTPOHHBIN pecypc] : yueOHO-MEeToAnYEeCcKoe mocoone
Uig  o0y4arommxcsi 10 0oOpa3oBaTeNbHBIM IPOTrpaMMaM BBICHIETO OOpa3oBaHHs IO HAIPaBJICHUAM
noxarotoBku 02.03.01 Maremaruka u xommnbtorepubsie Hayku, 02.03.02 dyngamenTanbHas HHPOpPMaTHKA U
nHpopMannoHHble TexHoyoruy, cnernuanbHoctu 10.05.01 Komnerotepras 6e3omnacuocts / 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. MaBnoB, C. U. CucrteMbl HCKYCCTBEHHOTO MHTEUIeKTa: ydeOHoe mocobue: / C. U. IlaBmoB. —
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 paauoieKTpoHuky, 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. Pexnum 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 - renepaTiuBHast MOJIENb OT SIHIEKCA.

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

5.5 TlporpammHoe obGecneyeHue, npodeccHoHAIbHbIE 0a3bl JAHHBIX W HMH(OPMAIMOHHbIE
CIPaBOYHbIE CUCTEMBI

1 Omneparmmonnast cucremMa PEJ[ OC mna pabounx cTaHIUNA, UMEETCS JUIECH3US, BXOJIUT B
peectp oteyectBerHoro I10. — Pexxum nocrymna: https://redos.red-soft.ru/

2 [Taker oducubIx npunoxennit «MoiO¢uc ObpazoBanue».

3 ITporpamma anst mpocMoTpa caiitoB Snaexc.bpaysep, cBo6oaHO 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 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 HCHBITAaHHH C HCIOJNB30BAaHHEM IHMCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHH. —
Pexxum noctyna: https://exam.osu.ru/

8 CucrteMa aBTOMATU3MPOBAHHOW TMPOBEPKH TEKCTOB HA  HalW4YuMe 3alMMCTBOBAHUU
«AnTtumnaruat.Ctpykrypa 4.0», umeercs nuueH3us Ha 1 ron. — Pexxum nocrymna: https://osu.antiplagiat.ru/
9 Elibrary [DnexTpoHHsIit pecypc]: pedepaTuBHas 6a3a TaHHBIX, C OTPAHUYEHHBIM JOCTYIIOM K

MOJTHBIM TEeKCTaM craTei. — Pexxum noctyma: https://www.elibrary.ru/, B nokansHoii cetn 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,
BKIIIOUAIONUH  MHPOPMAIIMOHHO-CIIPABOYHYIO ~ CHCTEMY 10  MNyONUKalusM B OTCYECTBEHHBIX
MaTeMaTUYeCKHUX XypHanax. — Pexxum moctyma: http:// www.mathnet.ru/

11 Wolfram|Alpha [DnexrpoHHbIil pecypc]: 6a3a 3HAHHW M CIIPaBOYHAsI CHCTEMa, BKITIOYAIOIIAs
MHOECTBO BBIUHMCIUTEIBHBIX aIrOPUTMOB. — Pexkxum moctyma: https://www.wolframalpha.com/

12 bonpmass  Poccuiickas  sHuMkionenus — [DIEKTPOHHBIM — pecypc]|:  yHHBeEpcallbHas
SHIMKJIONES, COACPKUT CTaThU 1O BCeM 00JacTsIM 3HAHUM, CIPABOYHUKH IO MEPCOHAIMIM, CIOBapU. —
Pexxum noctyna: https://bigenc.ru/

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

14 Cucrema nporpammupoBanus Python, cBo6oHO pacnpocTpansiemas o iguneH3unn 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 NuterpupoBannas cpena paspadorku I10 Visual Studio Code, cBoGoaHO pacnpocTpansemas
o auuensuu MIT.

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

Y4eOHbIe ayJUTOPUH JIJIsl TIPOBEIICHHSI 3aHATUN JICKIIMOHHOTO THIIA JUIsi IPOBEACHUS TPYIIIOBBIX U
HHAWBHUIYAJIbHBIX KOHCYJH)TEIIIPIIZ, TCKYHICIO KOHTPOJIA U HpOMG)Ky’[‘O‘-IHOfI arTecralnuu.

AyIUTOpHH OCHAIICHBI KOMIUICKTAMH YYCHHYECKOW MEOEH, TEXHHUECKUMH CPEICTBAMU O0yUCHHS,
CITy’KaIllUMU JUTSI TIPEJICTaBIIeHHs yaeOHOH nH(OopMay OONBIION ayAUTOPUH.

J1yis ipoBeIeHUS MPAKTHYECKUX 3aHSATHIH UCTIOIB3YIOTCS KOMITBIOTEPHBIC KIIACCHI.

[Tomemenue il CaMOCTOSATEBHONH PabOThl 00yUYAIONMIUXCSI OCHAIICHBI KOMITBIOTEPHON TEXHUKOM,
MoAKIIOUeHHOW K cetn «MHTepHeT», U obOecreyeHrueM JOCTyla B JJICKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.



