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1. Hean ocBoeHMS TUCHUILINHBI (MOIYJIs1)
]_ICJ'IHMI/I OCBOCHUS OUCHUITIINHBI (MOI[y.]'IfI) ABJISICTCA OBJIAACHUC O6y‘IaIOH_II/IMI/ICH OCHOB-
HBIMHX MCTOdaMHU TGOpI/II/I I/IHTGJI.HGKTyaJIBHLIX CHUCTEM, HpHOGpeTeHHe HABBIKOB 110 HCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJIBHBIX CUCTEM, U3YUCHHUC OCHOBHBLIX METOJ0B IPEACTABIICHUA 3HAHWUI U MO-
JIEITMPOBAHMS PACCYXKIACHUM.

2. MecToO ACHUILIHHBI (MOYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

CornacHo yuyeOHOMY TUTaHy IO HarpasiieHHo oaroToBku 35.03.07 TexHomorus mpous-
BOJICTBA M TIEPEPAOOTKHU CEIIbCKOXO3SIMCTBEHHON MPOAYKIIMU AUCIUIUTHHA (MOAYJb) «OCHOBBI
HCKYCCTBCHHOI'O MHTCIIJICKTA» OTHOCUTCA K 3JICKTUBHBIM JUCHUIIJIMHAM (MOI[YJISIM) qacCTu, (bOp-

MHPYEMOH y9acTHHUKaMH 00pa3oBaTebHbIX oTHOIeHUH b1.B./[B.05.02

JlJiss OCBOGHUS JAHHOW JUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS ¥ TOTOBHOCTH, TIPH-
0oOpeTeHHbIE B pe3yjIbTaTe OCBOCHUS CIEAYIOUIMX MPEAIIECTBYIOMNX AUCHUIUINH: «MaTemaTu-
ka», «HpopmaTuka.

3HaHUEe U HABbIKU, C(OOPMUPOBAHHBIC B PAMKaX JAHHOW TUCIUILUIMHBI, HEOOXOIUMBI JIJIs
MIPOXOXKIACHUS TIPOU3BOACTBCHHON MPEIIUTIIIOMHON MTPAKTUKN M HATMCAHUU BBITYCKHOW KBaJIU-
(UKAITMOHHOW PaOOTHI.

3. [Ilnanupyemble pe3yabTaThbl 00y4eHHUS MO JUCHMILINHE, COOTHECEHHBIE C
IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

B pesynbrare u3y4eHus: AUCIUILTMHBI 00YYarOIIUIICs JOKEH OCBOUTH TPYIOBBIE (PYHK-

OH1H:

[IpoBeneHme HayYHO-UCCIIEAOBATEIBCKUX Pa3padOTOK MO OTJACIBHBIM pa3zeiaM TeMbI
(40.011 Crienmaiuct Mo Hay4IHO-MCCIICA0BATEILCKMM M OMBITHO-KOHCTPYKTOPCKUM pa3padoTKaM

(A /.5)

TPYJIOBBIE ACHCTBHUS:
OcymiecTBiieHre MPOBEAEHUs PaboT o0 00padOTKE M aHAIM3y HAYYHO-TE€XHUUYECKOU WH-
dbopmaruu u pe3ynbraToB uccneaoBanuii (A / 01.5)

OcBoeHue JAUCITUITIIMHBI (MO,[[y.]'IH) HaITpaBJICHO Ha q)OpMI/IpOBaHI/Ie CJICAYIOIIUX KOMIICTCH-

UAH:

VK-1. CnocobeH oCyIIecTBIATh NOUCK, KPUTUYECKUIA aHAIU3 U CUHTE3 MH(OPMALUH, TIPH-
MEHSATh CHCTEMHBIN TTOJIXO/T TSI PEIICHHS TIOCTABICHHBIX 3a/1a4.
I1IK-1. Crocoben nmpoBoauTh c60p, 00pabOTKy, aHaIM3 U 0000IIEHHE PEe3yIbTaTOB JKC-

NEPUMEHTOB C IPUMEHEHHEM Hay4YHO-TEXHUYECKON MH(POpPMAIIUU U UCCIIeI0BaHUN

Kpurtepun orieHnBaHus pe3ynbTaToOB 00yUYESHUS
Kon n nanme- v PUTEP Pe3y =
Hwuskwuit (nomno-
Kox u Hanme- HOBaHUE WH- .
POTOBBIN, KOM-
HOBaHUE KOM- JTUKATOpa J10- . N .
NIETCHIINS HE IToporoB.srit bazoBsIit [IponBuHYTHIH
IICTCHIINN CTHXKCHUSA
. | cdopmuposa-
KOMIIETEHIINH
HAa)

VK-1 UN-2yk-1— He moxet He nocrarouno | Jloctatodano VYcermenrHo
CriocobeH ocy- | Haxomut u HaXOJUTh U YETKO HAXOAMUT | OBICTPO HAXO- | HAXOAWT U
IIECTBIISATH IO- | KPUTUYECKU KPUTHYECKH Y KPUTHYECKU | JUT U KPUTH- KPUTHYECKU
HCK, KpUTHYE- aHAJIM3UPYET aHAJIM3UPOBATh | AaHAJIU3UPYET YECKHU aHaJIH- aHAJIM3UPYET
CKUil aHATN3 U uHpopMaImio, | nHpopMaIui, | HHPOpPMAIHIO, | 3UPYET UH- uHpOpMAITHIO,
cuHTe3 MH(DOP- | HEOOXOAUMYKO | HEOOXOIMMYKO | HeoOxomumyro | dopMaruto, HEOOXOUMYIO
Maluu, npume- IJ1d pCIICHUA I pEIICHUA JJIg pEIICHUA HeO6XO]IPIMyIO IJ1d pEIICHU A
HSITb CUCTEM- IIOCTABJICHHON | MOCTABJEHHON | NOCTABJICHHOM | JUIS peIUEHUS MTOCTAaBJICHHOU
HBIN TTOJIXO/ TSI | 3a/1a4u. 3aJIauH. 3aJIauH. MOCTABJICHHOW | 3ajayu.
penieHus 1o- 3aJ1au.




CTaBJIEHHBIX UA-3yk-1— He moxer pac- | Cnabo pac- HocraTouHo VYcnemno pac-
3a1a4 PaccmarpuBa- | CMOTpETh BO3- | CMaTpHBaeT ObICTpO pac- CMaTpUBaeT
€T BO3MOXHBIE | MOXKHBIC BapU- | BO3MOKHBIE cMaTpHuBaeT BO3MOXKHBIE
BapUaHTHI pe- | aHTHI pElICHUs] | BADHAHTHI pe- | BO3MOXKHBIC BapUaHTHI pe-
IICHMS 3a/1a9H, | 33/1a4d M Olle- | IICHUS 3a7a4d, | BapUAHTHI pe- | IICHHS 3a/1a4H,
OLICHMBAS UX HUTH UX JI0- 9TO0BI O11e- IICHMS 3a/1a9H, | OLCHUBAs UX
JOCTOWHCTBA M | CTOMHCTBA U HUTb UX JO- YeTKO OLICHU- | IOCTOWHCTBA U
HEIOCTaTKH. HEIOCTaTKH. CTOMHCTBA U Basi X JIOCTO- | HEAOCTATKH.
HEJIOCTAaTKH. MHCTBA U He-
JIOCTaTKH.
IK-1. NA-1nka1— He ucnons3yer | He noctatouno | Xoporo uc- VYenemurHo uc-
Cnocoben npo- | HMcmons3yer METO/IbI aHa- UCTIONB3YET HOJB3YeT Me- | TIOJIB3yeT Me-

BOIUTH cOOP,
00paboTKy,
aHaIN3 U
00001mmeHHE
pe3yabTaToOB
JKCIICPUMEHTORB
C IpUMEHEHHEeM
HAy4YHO-
TEXHUYECKOU
nHPOpMAIUH U
HCCIIeIOBAaHU I

METOJIbI aHa-
nm3a 1 0000-
LIEHUS OTeue-

m3a 1 0000-
LIEHNS OTEYE-
CTBEHHOI'O U

METO/IBI aHa-
nn3a 1 0000-
LIEHUS OTeue-

TOJBI aHAIM3a
1 000011eHUSA
OTEYECTBEHHO-

TOIBI AHAJIN3A
u 00001IeHU
OTEUYECTBEHHO-

CTBEHHOTO U 3apy0exHOTO CTBEHHOTO U ro U 3apy0Oex- | ro u 3apy0ex-
3apy0eKHOTO | OMBITAa B COOT- | 3apyOEIKHOTO HOT'O OIBITA B | HOT'O OIIBITA B
OIIbITa B COOT- BeTCTByIOHICﬁ OIIbITa B COOT- COOTBCTCTBY- COOTBCTCTBY-
BETCTBYIOIIEH | o0OmacTu uc- BETCTBYIOIIIEH | fomieit obmactu | fomiei obiactu
obnactu uc- CJIeTOBaHUN obiactu uc- WCCIIEIOBAaHNN | UCCIIEIOBaHUI
CJIEIOBAHUN CIEOBaHUM

NA-2nx1— He cniocoben YactuuHo Xoporo ocy- OTaudHO ocy-
OCyIIECTBIISET | OCYIIECTBIATh | OCYNICCTBISCT | IIECTBISCT IIECTRIISET
coop, obpa- coop, oOpa- coop, obOpa- cbop, obpa- coop, obpa-

00TKy, aHaIH3
u 000011IeHHE
OTEYECTBEH-
HOT'O ¥ MUPO-
BOT'O OIIBITA B
COOTBETCTBY-
Io11eH 00J1a-
CTH HUCCIIENO-
BaHHUH

0OTKy, aHAJIH3
# 000011IeHHE
OTEYECTBEHHO-
IO U MHPOBOTO
OIIBITA B COOT-
BETCTBYIOILIEH
00J1acTH uc-
clIeJOBaHMI

00TKy, aHAIH3
# 00001IEHHE
OTE€YECTBEHHO-
r'0 U MHPOBOTO
OITBITA B COOT-
BETCTBYIOILIEH
00J1acTH uc-
clIeJOBaHMI

0OTKy, aHAJIN3
u 000011IeHHE
OTE€UYECTBEHHO-
IO ¥ MHPOBOTO
OIIBITA B COOT-
BETCTBYIOLLEH
obacTu uc-
CIICJOBaHUI

00TKY, aHaIH3
H 00001IeHnE
OTE€YECTBEHHO-
T'0 U MHUPOBOTO
OITBITA B COOT-
BETCTBYIOLLIEH
001acTH UC-
clIeJOBaHMI

B pe3ynbrare u3ydeHus AUCHUILIMHBI (MOYJIsl) 00yJaroLMiics JOKEeH:
3HATbMECTO U POJIb OOIIMX BOMPOCOB HAYKH B HAYYHBIX HCCIEIOBAHUSX;COBPEMEHHBIE
npo0IeMbl MaTeMaTUKHU, (PU3UKHU M SKOHOMMKH; TEOPETHUECKUE MOJIENIN PacCyXJIeHUH, oBee-
HUsl, 00y4yeHUsl B KOTHUTUBHBIX HayKax; OCTaHOBKY Mpo0iieM MaTeMaTUYeCKOro U HHpopMalu-
OHHOT'0 MOJIETUPOBAHMS CIOXKHBIX CHCTEM; B3aUMOCBA3b M (yHIAMEHTAJIbHOE €IMHCTBO €CTe-

CTBCHHBIX HayYK,

yMeTb 2QPEKTUBHO UCMOIB30BaTh HA MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: TI0-
HATHS, CYKICHUS, YMO3AKIIOUEHHUSI, 3aKOHBI; MPEJCTABIISATh MAHOPAMY YHHUBEPCAIbHBIX METOJIOB
paboTaTh Ha COBPEMEHHOW JJIEKTPOHHO-
BBIYHCIIUTEIILHON TEXHUKE;, a0CTParupoBaThCs OT HECYIIECTBEHHBIX (DAKTOPOB MPU MOJETUPO-
BaHUHU PEAbHBIX MPHUPOJHBIX U OOIIECTBEHHBIX SBJICHH; MIAHUPOBATH MPOIIECC MOJICIHPOBA-
HUSI ¥ BBIYMCIIUTEIBHOTO SKCIIEPUMEHTA; OCYIIECTBIISTh MOUCK, KPUTHUECKUN aHAIN3 U CHHTE3
uH(OpMaIK, TPUMEHSATh CUCTEMHBIN TTOIXO0/ JIJISl PEIIEHUS TOCTABIECHHBIX 3a/1a4;

BIIQ/IETh METOJaMHU TIOCTAHOBKH 3a/1a4 U 00pabOTKH pe3yabTaTOB KOMIIBIOTEPHOTO MOJIE-

U 3aKOHOB COBPEMCHHOI'O CCTCCTBO3HAHMU,

JUPOBaHUs, HABBIKAMHU CaMOCTOSITENIbHON paboThl B Jab0OpaTopuy Ha COBPEMEHHOM BBIUMCIIH-
TEJIbHON TEXHHUKE.




3.1 MaTpuua cooTHeceHHsl TeM/pa3/1esioB Y4eOHOM TMCUMILINHBI (MOAYJIsl) U
(popMupyeMBbIX B HUX YHMBEPCAJIbHBIXH 00513aTeIbHBIX NPO¢)ecCHOHATBHBIX

KOMIIeTeH I Ui
Komnerennun Oo1ee
Tempbl,pa3aenblIuCIMIUIMHBL (MOAYIIS KOJINYECTBO
PASHCTIBLAHCL (o) VK-1 TIK-1 y
KOMIETEHIIUH
1. BBesieHue B HCKYCCTBEHHBIN HHTENIEKT X X 2
2. DKCHepTHBIE CUCTEMBI M MIPECTABICHUE 3HAHUM X X 2
3. AITOPUTMBI TTOMCKA PeIIeHNi X X 2

4. CTpyKTYypa M cofep:KaHue JUCHUIIMHBI (MOAYJIA)
OO0mast TpyA0EMKOCTh AUCHUILUIMHBI COCTABIIsICT 3 3a4eTHbIe enuHuIlbl, 108 akan. yacos

4.1 O0bemM TUCUMILIHMHBI (MOYJIf1) M BUbI Y4eOHO padoThl

KonnuecTBo ak. 9acos
Buth! 3ansTHil 10 OYHOH (popMe | T0 3a09HOM hopme
o0y4eHus o0yueHus
3 cemecTp 5 Kype
OO0mast TpyT0eMKOCTh JUCITUTUINHBI (MOJTYIs) 108 108
KonTakTHas paboTta 00yJaromuxcs ¢ IpernoiaBaTeseM, B T. 4. 32 6
ayJMTOPHBIEC 3aHATHS, U3 HUX 32 6
JIEKITUNA 16 2
MTPAKTHYECKUE 3aHATHUS 16 4
CamocTosiTennpHast paboTa 00yJaroIuXCst 76 98
npopaboTka y4eOHOro mMarepuasia no JUCLHUIUIMHE (KOHCIIEK- 30 23
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
BBITIOJTHEHNE WHIMBUYaIbHBIX 3aJIaHUI 30 39
MOJITOTOBKA K TECTUPOBAHUIO 16 36
KonTpons - 4
By nToroBoro KOHTpoJIst 3auer
4.2 Jlekuuu
O0beM B ak. yacax
No PazpenauciuuiiHb! (MOJTYIIS ), TEMBI JISKITHIA OoYHas 3aouHas | Dopmupyembie-
B MUXCO/Iep)KaHne dbopma dopMa | KOMIIETEHIHH
o0y4eHus | 00ydeHus
BBeneHue B HCKYCCTBEHHbIH HHTE/ICEKT YK-1; IIK-1
1 OCHOBHBIC33JaYHCHCTEMHICKYCCTBEHHOTOMHTEIIICK- 2 05 VK-1; IIK-1
ta.Knaccudukarmsi, kimacrepuzaliys,perpeccHs. '
THUNBIMaIMHHOTO00YYEHUS : Cy U TENIeM,0€3 yUHTe- YK-1; IIK-1
2 | n151,cHYaCTUYHBIMITPUBIICYEHUEMY YU TENS, 00y HEeHUECTIO IKPETLIIE 2
HUEM.
JKCNepTHBIE CUCTEMBI H NMpecTABIeHHe 3HAHU YK-1; TIK-1
Knaccupukanusnanpumepeanropurmak- YK-1; IIK-1
ommxaitmuxcoceneii(kNN)OnmmonansHO: BeICTpBIiA Torck
Oymkaiiux coceneil. MeTpuKy OLEHKHUKIACCU(DUKALIMH:
3 4 0,5
moJIHOTa, TouHOCTh, F1, ROC, AUC. BanumannoHHas HTECTO-
BasiBIOOpKa.Kpocc-
Banuaanus.PaborackareropuajbHbIMUIIPU3HAKAMU.
4 Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 — 4 05 VYK-1; IIK-1
ko2 pumenTaeTepMIHa- ’




un.JInHeiHasperpeccus, nonnHoMuansHasperpeccus.llepeod
YUYCHHEHUPETYJIsIpu3a-

must,rpedoneBasiperpeccus, LASSO,ElasticNet.
JluneiitpieMoaenuIAKIaccu(puKa-

uuu. IleprenTpoH,JIoruCTHYECKASIPErPECCHs],  TOJTHOCBS3HBIC
HEHpPOHHBIE CETH, CTOXAaCTHYECKUI TPaJIleHTHBIACIYCK U 00-
paTHOE paclpoCTpaHEHUE rpaAueHTa. Perynsapusanus JIMHEHR-
HBIXMO/IEeHKIacCUpUKALINH.

Knacrepuzamus.k-means,k-
means++,DBSCAN,arnomeparuBHaskiacTepuzanus. MeTpux
Y OLIEHKHU KJIaCTEepHU3aliH

AJITOPUTMBI MOUCKA pPelleHn i YK-1; TIK-1
AJIrOpUTMBI, OCHOBaHHbIE HA TPUMEHEHUH PEIIalolIuX Jepe- VK-1; IIK-1
BbEB. Kpurepunpasnenenusys-
na:uHGOPMAMOHHBIHBBIUTPBILL KpUTepuidKUHN. AHCAMOIIH
5. | pemaronux aepeBbeB: CIyYaiHbIIEC, T PaIneHTHRIHOYCTHHT . 2 0,5
MeToaonopHBIXBEKTO-
poB.IIpsmasroOparnaszanaua. OnpeneneHueOOPHBIXBEKTOPO
B. SlIepHBIN TPIOK.
HawuBHbiil OaifecoBckuit KiaccupuraTop. MeToapl OIEHKH YK-1; TIK-1
pacmpeneneHusnpuzHakos. EM-airoputMHanpumMmepecmMecu
6. |Tayceuat. 5 2
MeToapi0e3rpaiueHTHOHON TUMH3A-
WU CITy9alHBIATIONCK, hillclimb,oTxur,rereTndecknii anro-
pUTM
HUTOTI'O 16 2
4.2 IlpakTHYeCKHE3aAHATHSA
O6bemBak.uacax | Dopmupyembie
No Pazpennucuumimuabl (MOTyIs1), TEMBI3aHITHI oyHasg | 3a04YHasl | KOMIICTCHIIUU
- UUXCOJIepKAHUE dopma | dopma
00y4eHus |00ydeHHst
MeTtopipaboThICTa0IMIIA- VK-1; IIK-1
1. | muBPython. ArperanusiuBuzyanu3anus JaH- 4 1
HbIX.[IpoBeiIeHuenepBUYHOT0aHAIN3aIaHHBIX.
5 HcnonszoBanuencpaBHeHHEaNTOpUTMOBKIacCH(UKAIIN: KNN, 4 1 YK-1; I[IK-1
" | pemaromyeiepeBbeIMNXaHCaMOIIHU, JIOTHCTHYECKAsIPETPECCHSL.
3 Hcnonp3oBaHnenOIIEHKAAITOPUTMOBPETpec- 4 1 YK-1; IIK-1
" | cun.ITogbopONTUMAIBHBIX TAPAMETPOBPETPECCHH.
OnTuMH3anMOHHbBIE3aJauUU X pELLIe- YK-1; IIK-1
4. | ausa.IlogOoprumnepnapamMeTpoB aaropuTMaclOMOLIIBIOMETO10- 4 1
BONTUMH3AIIHY.
HUTOI'O 16 4

4.4 JlaGopaTopHbie padoThI

JlaboparopHbie pabOThI HE TIPETYCMOTPEHBI.

4.5 CamocTosiTe/ibHasi padoTa 00y4alouuxcs

Pa3zgen muciumiinHbl

(Momymst)

Bun camocrosiTensHOM paboThI

O0BeM ak. 4yacoB

O4dHasda

¢dopma
00yJeHIS

3a04Has

¢dopma
00yUeHus




ITpopaboTka y4eOHOr0 MaTepualia 1Mo JAUCIUITIMHE (KOHCIIEK-
1. BBenenue B uc- N 10 8
. TOB JICKITUH, YICOHHKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIH HH- >
TeIeKT BrInonHeHe WHIMBUTYaTbHBIX 33/IaHUH 10 13
[loAroToBKa K TECTUPOBAHUIO 5 12
[IpopaboTka yuyeOHOro Marepuaia Mo JUCIMILTUHE (KOHCICK-
2. DKCIEpTHbIE CH- pop ay P ( 10 8
TOB JICKIIMH, YUCOHUKOB, MATEPHATIOB CETEBBIX PECYPCOB)
CTEeMbl M TIPEACTaB- —
. BrimonHeHne WHANBHUTyaTbHBIX 3a1aHUHT 10 13
JICHUE 3HAHUH
IToaroToBKa K TECTUPOBAHUIO 5 12
[IpopaboTka yueOHOTrO Marepuaia 1o JUCIHILTHHE (KOHCIEK- 10 7
3. AaroputMmsl 10- | TOB JEKLHUH, y4eOHUKOB, MAaTEPUAJIOB CETEBBIX PECYPCOB)
HCKa perieHui Brinonnenune MHIUBUAYANbHBIX 3aJaHUI 10 13
IToaroroBka K TECTUPOBAHUIO 6 12
HUTOTO: 76 98

Metoanueckue ykazaHus Uil IPOBEACHUS MPAKTUYECKUX 3aHATUH no qucuuiuinie «Oc-
HOBBI UCKYCCTBEHHOI'O MHTEJIJIEKTa» Ul HarpasieHus 1noarotoBku 35.03.07 TexHonorus mnpo-
U3BOJICTBA M MEPEpabOTKH CEIbCKOXO03SHCTBEHHOM MPOXyKInu— MugaypuHck, 2026.

4.6 BoinoJiIHeHHEe KOHTPOJIbHOU padoThl 00y4AKIIMMUCH 3209HOI (PopMBI
[IpuctynaTh K BBIIOJIHEHUIO KOHTPOJIbHOM pabOThl HEOOXOAMMO IOCIE U3Y4YEHUsI Marte-
pHaia 1o JUTepaTypHbIM UCTOYHHKAM, YOSIUBIINCH IIyTEM OTBETOB HA BOIIPOCHI AJIsI CAMOIIPO-
BEPKH, YTO MaTepuas TeMbl YCBOECH.

L1enbI0KOHTPOILHONPAOOTHITOIUCIUIUINHEABISIETCSIPACCMOTPEHNETEOPETH -
YEeCKUXACIEKTOBUIIPUMEHEHUEOCHOBHOIOMHCTPYMEHTAPUYIPABICHUHAY Y-
HBIMHCCIIEZIOBAaHUEM.

TpeboBaHUIKODOPMIICHHIO.

KonTponbHast pabota MOXKET ObITh BBINOJIHEHAa By4Y€HUYECKON (ILKOJIbHON) TeTpajinuu-
oM Ha Jjuctax ¢opmara A4 TeYaTHBIM MM PYKONMUCHBIM (YETKHM, YHMTAEMbIM) CIIOCO-
6oMm.BeImoTHEHHBIE 3a/1aHNS PACTIONIATAIOTCS MO MPEACTaBICHHOMY MOpsiAKy. CIIMCOK MCTIONb-
3yeMOMINTepaTypbl IPUBOIUTCS BKOHLIEPAOOTHI.

Ha tuTynsHOM nucTe pacnojaraercs cieayrouas nHpopManus: Ha3BaHUe AUCLUILIU-
Hbl, ®.1.0. obyuarommiics, Kypc, rpymnmna, HOMep 3a4eTHOM KHM)KKH, HOMEp BBIODAaHHOTO Ba-
pHaHTal HOMEPABHIITOJIHEHHBIX3aIaHUHTIO TIOPSAIKYBCIIEAYIOIEMBH/IE:

Cpoku BBINIOJSTHEHUS. BBINOTHEHHAss KOHTpoJIbHAs paboTa MOANUCHIBaETCS O0yuaro-
IIAMCSI ¥ C/IAeTCsl Ha MPOBEPKY IMPENoaBaTelio Ha Kadeapy B YCTAaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 gHel 1o Hauyana ceccuu. IIpoBepka KOHTPONBHOM pabOTHl MpernoaaBaTeneM
OCYIIECTBIISCTCS B TEUeHHe HeJIeNTUIocieeeca-
yu.KoHTponbHaspaboTa10KHAOBI T 3auTeHAKHAY ATy K3aMEHAIMOHHOM CECCHH.

4.7 Conep:xaHue pa3ieoB TUCHHUILIUHBI (MOLYJIs1)

1. BBeleHHE B HCKYCCTBEHHbIH HHTEJLIEKT.

OcHoBHbIE 3a/la4ll CUCTEM HCKYCCTBEHHOro MHTesuiekTa. Kiaccuduxamnus, kimacrepusa-
s, perpeccus. THIIBI MAITUHHOTO OOYYEHHS: C YUUTENIeM, 0e3 YUUTeNsl, C YaCTUYHBIM IpUBJIE-
YEHHEM YUUTENsl, 00ydeHHE C TIOJIKPEIICHUEM.

2. JKCcIepTHbIE CHCTEMBbI U MpeacTaBJIeHNe 3HAHUIA.

Krnaccudukanus Ha npumepe anroputma k-Ommwkaiimmx cocenedt (kNN) OnuoHanbHO:
BeicTphlil monck Onmkalmmx coceneil. MeTpUKH OLIEHKH KJIaCCH(HUKAIMU: TOJTHOTA, TOYHOCTb,
F1, ROC, AUC. Banmunannonnas u tectoBasi Beioopka. Kpocc-Banuaarus. Pabora ¢ kareropu-
IbHBIMU TIPU3HAKAMHU.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 — ko3 duument nerepmuna-
mun. JluHelHas perpeccus, moJuHOMHUalbHas perpeccus. IlepeoOyueHue u perynspusanus,
rpedneBas perpeccusi, LASSO, Elastic Net.




JIuneitnble Moaenu i Kiaccupukanuu. [lepuenTpoH, JorucTuueckas perpeccus, mosi-
HOCBSI3HBIC HEHPOHHBIC CETH, CTOXACTHYCCKUN TPAUEHTHBIN CITYCK U 00paTHOE pacrpocTpaHe-
HUE TpajiueHTa. Perynspu3samus TMHEHHBIX MOJIENeH KIIacCU(PUKAIUNY.

Knacrepuzanus. k-means, k-means++, DBSCAN, ariomepaTvBHas KiacTepPH3allHs.
MeTpukH OLIEHKH KJIacTepHu3aluu

3. AITOPUTMBI OMCKA pelIeHn .

AJropuTMBI, OCHOBaHHBIE Ha IPUMEHEHUU PEIIAIONINX IepeBbeB. Kpurepuu pazaenenus
y371a: HH(POPMAIIMOHHBIN BRIMTPHIII, KpuTepuid [[kuHu. AHCaMOJIM pelaouX 1epeBbEeB: CIIy-
YalHBIN JIeC, TPAJJUCHTHBIA OYCTHHT.

Meton onopHbix BeKTOpoB. [Ipsimas u oOpatHas 3agaua. OnpezeneHue OnOpHbIX BEKTO-
POB. SInepHbIN TPIOK.

Haupnbiii GaiiecoBckuii kiaccudukarop. MeToasl OIEHKH paclpeeieHUs] MPU3HAKOB.
EM-anroputm Ha nmpuMepe CMeCcu rayCCHaH.

Mertoapl O6e3rpaueHTHON ONTUMU3AIMHK: CydalHbIi mouck, hill climb, oT-xur, renerun-
YECKHUU aJITOPUTM.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
[Tpu M3yyeHNH AUCUUIUIMHBI (MOIYJISI) MCHOJB3YIOTCS MHHOBAIIMOHHBIE 00pa30BaTeIb-
HBIC TCXHOJIOT'MHU Ha OCHOBC MHTCTPAINH KOMIICTCHTHOCTHOI'O X JIMYHOCTHO-OPUCHTUPOBAHHOT'O
nmoaxoa0B C 3JICMCHTAMH TPaJUIIHUOHHOTO JICKOHMOHHO-CEMHUHAPCKOTO U KBaSI/IHpO(i)eCCI/IOHaJII)-
HOIro O6y‘{eHI/I${ C HCIIOJIb30BAHHEM HWHTCPAKTHBHBIX (1)OpM IMPOBCACHUS 38.H5{TI/II>'I, Hnccjica0Ba-
TEJIbCKOHM MPOEKTHOW ACATEIBHOCTH U MYJIbTUMEINHHBIX YU€OHBIX MaTepPHAaJIOB

Buy yuebHOI pabOTHI O0pa3zoBaTellbHbIE TEXHOJIOTHH
Texunn OnekTpoHHbIE MaTepuaibl (B T.Y. CETEBblE MCTOYHHUKH), HCIOIb30BAHUE
MYJbTUMEIUHHBIX CPEACTB, Pa3laTOYHbIM MaTepHall.
TectupoBaHue, BBIIIOJHEHUE IPYIIOBBIX ayIUTOPHBIX 3aJaHUN, HHAUBUAY-
IIpakTrueckue3aHsaTUSA P ’ Py YAHTOP A > HHABILY

allbHBIE JOKIIA b

Brimonnenne pedepatnBHON pabOTHI; TOJArOTOBKA M 3alUTa COOOIICHHUS C

CaMocTosTeIbHbIC pa60TI>I o o
HCIIOJIB30BAHHUEM CIIAaMJOBBIX NPEC3CHTAINU.

6. OneHOYHbIE CpeACTBA TUCHMILIHHBI (MO/YJIs)

OCHOBHBIMU BHJIaMHU JTUCLHUIUIMHAPHBIX OLIEHOYHBIX CPEJICTB MpH (PYHKLIHMOHUPOBAHUH
MOAYJIbHO-PEUTUHTOBOM CHCTEMBbI O0YUYEHUs SBIISFOTCS: HAa CTAIUU PYOSKHOTO peWTuHra, Gop-
MHUPYEMOTO 10 pe3ysbTaTaM MOJYJBHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS — TECTOBBIEC 3aJaHUS;
Ha CTaguU MOOIIPUTEIILHOTO peﬁTHHFa, @OpMpreMOFO o pe3yJibTaTaM HallMCAHUA U 3allHUTBI
pedeparoB 1o akTyalbHOW NMpoOIeMaTHKe, HAa CTAAMU IPOMEKYTOYHOIO PEeHTHHra, Onpeaese-
MOTO M0 pe3y/ibTaTaM CAauu 3a4eTa — TEOPETUUYECKUE BOIMPOCHI, KOHTPOJIUPYIOIINE TEOpeTHYIE-
CKO€ coJIepKaHHe yueOHOTo MaTepuana, U MpakTHYeCKUue HaBBIKU U3 PAa3IUYHBIX BUI0OB Ipodec-
CHUOHaNbHOWIesTeNnbHOCTH obOyuaromeroca no OIIOIl manHoro HampaBneHus, (GopmHupyeMbie
IpY U3yYEHUH JUCUUIUIUHBI (MOaYIisl) «OCHOBBI HCKYCCTBEHHOT'O MHTEIUIEKTA

6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ne KonTponupyemsiepaszze- KoakoHTpoaupyemoit O1eHOYHOECPENICTBO
/11| JI6I(TEMBI) IUCIUILTAHBI (MOZYJIS) KOMIETEHIINU HaumeHnoBanue KosnuectBo
. VK-1; IIK-1 TecToBBIC3aMaHNs 20
BBenenne B HCKyCCTBEHHBIN WH-
1. TembipedepaTon 5
TEJJIEKT 3
Bomnpock! 1iis1 3auera
VK-1; IIK-1 TecToBBIC3aaHNs 20
OKcIepTHBIE CUCTEMBI U TIPEACTAB-
2. . Tembipeeparon 5
JIieHNe 3HAHUU 10
Bomnpocs! j1s 3auera
3. | AIropuTMBI IOUCKA PELICHUH YK-1; IIK-1 TecroBble3ananus 20




TemeipedepaTon
Bomnpocs! jy1s1 3auera 8

ol
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6.2 [lepeuenb Bonmpocos st 3auera(YK-1, I1K-1)
. OCHOBHBIE 33/1a4M CUCTEM UCKYCCTBEHHOro HHTeekTa. Knaccudukanus.
. OCHOBHBIE 33/1a4M CUCTEM UCKYCCTBEHHOTO MHTEIUIeKTa. Kiactepuszanus.
. OCHOBHBIE 33/1a4M CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTa. Perpeccus.
. Turnbl MammMHHOTO O0YUYEHHS: C YUUTEIIEM.
. Tunbl MamMHHOrO O0YUeHUS: 6€3 yUuTes.
. Turnbl MarmmmHHOTO O0YUYSHHS: C YACTHYHBIM MPUBJICYCHUEM YUUTEII.
. Tunbel MammHHOrO 00yUeHUs: 00yUEHHE C MOAKPEIIEHUEM.
. Knaccugukarnus na npumepe anroputma k-ommkaiimux coceneid (kNN)
. BeICTpBIif MOMCK OMMKaNUIIMX coceacH.

10. MeTpuku OlIEHKH KJIaCCU(PUKAIMU: TTOJIHOTA, TouyHOCTh, F1, ROC, AUC.

11. BanunanuonHas u TectoBas BeiOopka. Kpocc-Banunarus.

12. PaboTa ¢ KaTeropuaJbHbIMU PU3HAKAMH.

13. Metpuku ouenku perpeccun: MSE, MAE, R2 — koadduiineHT nerepMuHanuy.

14. Jluneitnas perpeccusi, IOJIMHOMHUAJIbHAS PETPECCHUS.

15. IlepeoGyuenue u perynspusanus, rpedHenas perpeccusi, LASSO, Elastic Net.

16. [lepuenTpoH, JOrHCTUYECKAsI PETPECCHS], TOJIHOCBSI3HBIE HEUPOHHBIE CETH, CTOXACTH-
YEeCKUI I'paiueHTHBIN CIYCK U 00paTHOE paclpoCTpaHEHUE IPaUeHTa.

17. Perynsipu3zanust JTHHEHHBIX MOJIENIEH KilacCU(UKALUUH.

18. Kinacrepusarnus. k-means, k-means++, DBSCAN, ariiomepaTvBHas KJ1aCTEpH3AIHSL.
MeTpuku OLEHKH KJIacTepU3aLUU.

19. Anroput™msl, OCHOBaHHbIE HA IPUMEHEHUH PEILIAIOIINX JIEPEBbEB.

20. Kputepun pa3aenenus y3ia: HHQOPMAIMOHHBIA BRIMTPHIII, KpuTepuil JHxunu.

21. AHcamOn1 pelaroIuX JepeBbeB: CydailHbli Jiec, TpaJiueHTHBIN OyCTHHT.

22. Metox onopHbIX BeKTOpOB. [Ipsimas u oOpatHas 3a1aya.

23. OnpeneneHne OMOPHbBIX BEKTOPOB. S IepHBIN TPIOK.

24. HauBHBIN 0aiieCOBCKHI KIIACCU(PUKATOP.

25. Metoapl OLIGHKHM paclpeneneHuss Mpu3HakoB. EM-anroputM Ha mpuMepe cMecH

rayccHa.

26. Metoap! 6e3rpaJieHTHON ONTUMU3AIMN: Cy4YailHbIN MOKCK, hill climb, oTxur, rene-
THYECKHUI AITOPUTM

6.3 IllIxa/1a OIEHOYHBIX CPEACTB

YpoBHU OCBOEHUS

Kpurepuu oneHnBanus

OneHouHBIE CPEICTBA

KOMIICTCHIIU I (xoJ-BO OaIIIOB)
OTIUYHO 3HAET TEOPETHUYECKME OCHOBBEI OOYUYEHHsS aHa-
7M3a JIAHHBIX W MAIIMHHOTO OOyuYeHHS, CHeHUPUKY
BHEJIPCHHUS CHCTEM MAIIIMHHOTO OOYUEHHS B «OTPACIIN,
OTJIMYHO aHAJIM3UPYET 3aaady, BbIICNsAsS €€ 0a30Bble
TECTOBBIC 3a/IaHUSI
COCTABJISAIONINEG, OTJIIMYHO OCYIICCTBIIACT JEKOMITO3H- (30-40 6amon)
IIpoABUHYTBIA | IMIO 3a/a4M; YMEET MPHUMEHSTH OOJBIIOEC KOJHUECTBO

(75-100 Gaos)
«3a4TCHO»

IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUYECKOTO
Y aKaJIEeMUYECKOT0 OTBITa; MHTEPECYETCS HOBBIMU TPEH-
JaMH B CBOEH NpoQeccHOHATBHON OTpaciu, paccMaTpH-
BAeT WX C TOYKH 3PEHUS NMPUMEHEHUS B CBOEH NEATENb-
HOCTH; OBICTPO U BEPHO OLIEHUBACT CJIOKHYIO CHUTya-
IO, OLIEHUBAET PUCKH U MOCIEACTBHS CBOMX JEHCTBUH,
HaXOJUT ONTUMAaJIbHBIE PeLICHHUS 71 padoYHX 3a/1a4.

WHIMBUIYaIbHOE 3a/1aHHE
(8-10 6annoB);

BOITPOCHI JIJIsI 3a4eTa
(37-50 6amnoB)

BbazoBriit

Xopomio 3HaeT TeOpEeTHYECKHE OCHOBBI OOYYCHHUsS aHa-

TCCTOBBIC 3alaHUA




(50-74 6amna)
«3aUTEHO»

W33 JNaHHBIX W MAIIMHHOTO OOY4YeHUs; CHelu(uKy
BHEJIPCHHUSI CUCTEM MAIIMHHOTO OOYUYEHHS B «OTPACIIN,
XOpOIIO aHATH3HUPYET 3a/ady, BeIIENss ee 0a30BbIe CO-
CTaBJISIOIINE, XOPOIIO OCYIIECTBIIACT JCKOMITO3UITUIO
3aJa4i; YMEET MPUMEHSATh JOCTATOYHOE KOJIHYECTBO
IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUYECKOT0
U aKaJIEMUYECKOTO OTIbITa; MHTEPECYETCS HOBBIMU TPCH-
JaMH B CBOeH MpoecCHOHATIbHON 0Tpaciu; BEPHO Olle-
HUBACT CIOXKHYIO CHTYaIlUI0, OICHHBACT PUCKU U TO-
CIICNICTBUSL CBOUX JICHCTBUM, HAXOIUT OINTHMAJbLHBIC
pelieHus s padovmx 3aaay.

(20-30 6amoB)
HHINBUAyaIbHOE 3a/1a-
Hue(5-7 6amios);
BOTIPOCHI JJIS 3a4UeTa
(25-37 6amnos)

IToporossiii
(35-49 6amnos)
«3aUTEHO»

Crnabo 3HaeT TeopeTHIeCKne OCHOBHI OOYUCHHS aHa3a
JaHHBIX M MAIIMHHOTO OOydYeHus; crenuduky BHeApe-
HUSI CUCTEM MAIIMHHOTO O0y4YeHHs B «OTpacimy», ciado
aHaM3UpyeT 3ajady, BbIIENIss ee 0a30Bble COCTABIISIO-
mue, c1abo OCYLIECTBIAET OEKOMIIO3ULHUIO 3alayu;
YMEET MPUMCHATH OOCTATOYHOC KOJIUYCCTBO 3BPUCTUK,
c(OpMHUPOBAaHHBIX HA OCHOBE KOMMEPYECKOTO M aKaJe-
MHYECKOTO OIBITA; cI1a00 MHTEpEeCcyeTcss HOBBIMH TPEH-
JlaMH B CBoeil podeccHoHaIbHON OTpaciy; ciaado ore-
HUBAET CIOXHYIO CUTYAIUIO, C1a00 OIEHUBAET PUCKU U
MOCJIEACTBHSL CBOMX JEHCTBUM, €Ia00 HAXOIUT ONITH-
MaJIbHBIE peIeHHS /151 pabouuXx 3aaad.

TECTOBBIE 3a[aHUs
(15-20 6amnos)
WHIUBHIYaIbHOE 3a1aHHE
(2-4 6amna);

BOITPOCHI /ISl 3a4€eTa
(18-25 6ammoB)

Huskuit
(momoporoBsIit)
(KOMITeTCHITHS
He cOopMHUpOBaHa)
(menee 35 6amioB)
«HE3a4YTEHO»

He 3Haer TeopeTHdeckwe OCHOBBI OOYYCHHUsS aHaIHM3a
JIAHHBIX U MAIMHHOTO OOy4YeHUs; crenuduKy BHEIpe-
HUS CHUCTEM MAIIMHHOTO OOyYEHHS B «OTpacin», HE
yYMEET aHaJU3UPOBaTh 3a/1a4yy, HE OCYIIECTBIISIET AEKOM-
MO3UIMIO 33/1a4d; HE YMEET MPUMEHSATh TOCTATOYHOE
KOJIMYECTBO 3BPUCTHUK; HE UHTEPECYETCS HOBBIMU TPEH-
JlaMU B CBOEH MPOQeCcCHOHATBLHONW OTpPAaCiIH; HE BEPHO
OLIEHUBAET CIIOXKHYIO CUTYyallMi0, HE BEPHO OILICHUBAET
PHCKH U TIOCJIEICTBUS CBOUX JIEHCTBUH.

TECTOBBIC 3a/IaHUS
(0-13 6amoB);
WHIWBUAyaIbHOE 3a/1a-
aue(0-3 6amia);
BOITPOCHI JIJIsI 3a4eTa
(0-18 6amoB)

Bce KOoMIIEeKThI OIIEHOUHBIX CPEJACTB (KOHTPOJIBHO-U3MEPUTENIBbHBIX MaTepHaoB), HEOO-
XOJIMMBIX JJI OLICHKU 3HAHUH, YMEHUH, HABBIKOB U (WJIM) OMbITA JEATEIbHOCTH, XapaKTepU3y-
IolIMe 3Tanbl (GOPMUPOBAHUS KOMIETEHIUI B Mpoliecce OCBOCHMS AMCUUIUIMHBI (MOIYIS) IO-
JIpOOHO MpeICTaBIeHbI B JOKyMEHTe «DOH/] OLIEHOUHBIX CPEICTB AUCIUILIMHBI (MO ).

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIITUOHHOE OOecniedeHne TUCHMILTHHbI

(MoayJin)

7.1 YueOHas JquTeparypa:

1. OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA: y4ed. mocobue s By3os/Cugopkuna WU.I'. —
M.: Knopyc, 2014. — 245 c.: wi. - bubmmorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C.I'. OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa: yueOHoe mocodue / C.I'. Toin-
mauéB. — Cankr-IlerepOypr: BI'TY "Boenmex" um. J[.®. Ycrunona, 2017. — 132 ¢. — ISBN

978-5-906920-53-9.— Tekcrt: anekrpoHHbIit// JlaHb :

URL: https://e.lanbook.com/book/121872

BHGKTpOHHO-GI/IGHI/IOTC‘IHa}I cucrema. —

3. bopogckasi, E.B. OcHOBBI HCKyCCTBEHHOTO MHTEIIEKTa: yaebHoe mocodue / E. B. bo-

poBckas, H.A. JlaBeiioBa. — 4-e u3a. — Mocksa: JlaGoparopus 3nanuit, 2020. — 130 c. —
ISBN 978-5-00101-908-4. — Texkcr: sneKkTpoHHBIN// JIaHb: 31€KTPOHHO-OMOIMOTEYHAsT CUCTE-
ma. — URL: https://e.lanbook.com/book/151502



https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CUMBOJINYECKUI UCKYCCTBEHHBIM MHTEIJIEKT: MATEMAaTUYECKUE OCHO-
BBI MIPEJCTABJICHUS 3HAHUMU: yuyeOHoe mocooue s By3oB/ @.A.HoBukoB.— Mocksa: M3naTensb-
ctBO IOpaiit, 2023.— 278c.— (Bricmee obpazoBanue).— ISBN978-5-534-00734-3. — Tekcr:
anexkTpoHHed  //  OOpasoBarenbHas  1arpopma  FOpaiit  [caiit] —  URL:
https://urait.ru/bcode/512382

5. Pribuna, I'.B. OcHOBBI OCTPOCHUS MHTEJUIEKTYAIbHBIX CHUCTEM: yueb. mocobue s
By30B/Pribuna I'.B. — M.: ®unancel u cratuctuka: Magpa-M, 2010. — 430 c.

6. Berorua BB. DiemMeHTh MaTeMaTHYECKON TEOPHH MAITMHHOTO 00Y4YeHHS: y4el. 1moco-
6ue g By30B Betorun B.B.; Mock. ¢pusuko-texs. un-t (roc. yH-1), PAH, MH-T npobaem nepe-
naun wHGopmanuu uM. A.A. Xapkesuda. — M.: MOI'U - UIIIIN PAH, 2010. - 231 ¢. OcHOBBI
UCKYCTBEHHOTO MHTeJUIeKkTa. [IpakTrueckuii kypc: y4eb. mocobue s By3oB / Uymokos BJL,
AcraxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlabopatopus 3nanuii: @uzmariaut, 2008.
-292 c.

7. Scaunxuii JI.H. BBenenne B MCKYCCTBEHHBIM WHTEJUICKT: y4yeO. rmocobue s BY-
308/ Acaurnkuii JI.H. - 2-e uzn., ucrp. - M.: Akagemus, 2008. - 174 ¢,

8. Ocumo I'.C. MeTo1pI HCKYCCTBEHHOTO MHTEJUICKTA! mosorpadun [/OCHIOBL C. - M.
duzmaraur, 2011. - 295 c. .

9. JIro b. Teopus u mpakTHKa HEoNpeAeIeHHOro nporpammupoBanus/JIro b.; ep. ¢ anrd.
Tiomennes 10.B., Karanos O.T.; pen. nep. Tromenues F0.B. - M.: BUHOM. JlaGopartopus 3Ha-
uwuii, 2009. - 416 c.

10. Pyuxkun B.H., ®ynun B.A. YHuBepcalbHbIil HCKYCCTBEHHBIH WHTEIIEKT U IKCIEPT-
Heie cuctemsl / Pyukun B.H., ®ymun B.A. — CI16.: BXB-Iletepoypr, 2009. — 238 c.

11. Kypeituuk B.B., Kypetiunk B.M., Pom3un C.M. Teopusi 5BONIOIMOHHBIX BBIYUCIIE-
Huii: [Monorpadus| / Kypeituuk B.B., Kypeitunk B.M., Pomzun C.U. — M.: ®usmaraur, 2012.
— 260 c,

7.2 MeToauyecKue YKa3aHusl M0 OCBOCHUIO JUCHMILITHHBI (MO/1YJIs)

1. Meronuueckue yka3aHus Ul MPOBEACHUS MPAKTUUYECKUX 3aHATUH MO JAUCLUILIMHE
«OCHOBBI UCKYCCTBEHHOI'O MHTEJJIEKTa» i HampasiieHus noarotoBku 35.03.07 Texnomorus
IPOM3BOJICTBA U NIEPEPaOOTKU CETBCKOXO035MCTBEHHON MPOIyKIIMKU — MuuypuHck, 2026.

7.3 Uupopmanuonnbie M nu(ppoBbIe TEXHOJOTHH (IPOrpaMMHOe odecreye-
HHe, COBpeMeHHbIe MpodeccHOHAIbHBbIE 0a3bI JAHHBIX 1 HHGOPMALIMOHHbIE
CNIPABOYHbIE CHCTEMBI)

VYuyebHast aucuuIinHa (MOAYINb) MpeayCMaTpUBAET OCBOCHHE MH(OPMAIIMOHHBIX M IH}-
POBBIX TeXHOJOrUi. Peanuzanus nu@poBeIX TEXHOIOTHI B 00pa30BaTeIbHOM NMPOCTPAHCTBE SB-
JsieTcs OJHOM M3 BaXHEUIIMX Lieield oOpa3oBaHMs, JaoLieil BO3MOXHOCTh pPa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00ydJaromUXcsl Kak OyAyIMX BbICOKOKBATU(UIIMPOBAHHBIX CIIElIHNa-
JIUCTOB.

[{u¢poBble TEXHOJIOTUU MPETyCMaTPUBAIOT Pa3BUTHE HABBHIKOB 3(P(HEKTUBHOTO pPEHICHUS
3aja4 Mpo(ecCHOHANBHOr0, COIUATBHOTO, TMYHOCTHOT'O XapaKTepa C UCIOJIb30BaHUEM PA3JINy-
HBIX BHMJIOB KOMMYHUKAIIMOHHBIX TeXHOJOTuH. OcBoeHHE IU(PPOBBIX TEXHOJOTUH B paMKax
JAHHOM JMCHUIIUHBI (MOAYJIS) OPUEHTUPOBAHO HAa CHOCOOHOCTH 0E30MaCHO M HAJIEKAIIUM
o0pa3oM noiyyaTh JOCTYII, YIPABIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
UH(POPMALIHIO € TIOMOIIBIO IIU(PPOBBIX YCTPONUCTB U CETEBBIX TeXHONOrU. DopMuUpoBaHUe U )-
pPOBOM KOMIIETEHTHOCTH IMpeArnoyiaraetT padoTy ¢ JaHHBIMHU, BJIaJ€HUE HHCTPYMEHTaMH MJist
KOMMYHUKAaIUU.
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7.3.1 D1eKTPOHHO-0MOTHOTEYHbIEe CUCTEMBbI H 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHE YCIyT OT
01.09.2025 Ne 6/1 (CeteBast aneKTpoHHAsE OMOIMOTEKA).

2. baza naHHbBIX 37eKTpoHHBIX HH(popManmoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
1o 00eCTIeYeHHIO JJOCTYIA K 3JEKTPOHHBIM nH(popMannoHHbIM pecypcam @I'BHY ITHCXB ye-
pe3 repmunan ynaineaHoro gocryna (TY ®T'BHY [THCXE) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «Anekrponnoe n3narenbctso FOPAUT (https://urait.ru/) (1oropop Ha okasauue
YCIIYT TI0 TIPEIOCTaBICHUIO TOCTyMa K oOpazoBaTenbHOM muiargopme OO0 «IneKTpOHHOE HU3/aa-
tensctBo FOPAWIT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OnOIMoTeuHas cucrema «Bepuaackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0e3BO3ME3/IHOE UCTIOIb30BaHuE pousBeneHnii ot 26.03.2020 Ne 14/20/25).

5. baza manueix HOb «HannonansHas snektponHas oubaunorekay (https://rusneb.ru/)
(moroBop o moakiroueHuu kK HOb u npenocrasnenuu gocrymna k oosexkram HIb ot 02.09.2024
Ne 101/H2b/4712-n).

6. JIoroBOp 0 COTPYAHUYECTBE MO OKA3AHUIO OMOIMOTEYHO-UH(POPMAIIMOHHBIX U COLUO-
KYJIBTYPHBIX YCIYT IOJIb30BAaTEsIM YHUBEPCUTETA W3 YMCIAa WHBAJIUAOB IO 3PEHUI0, cI1aboBU-
JSIAX, THBAIHIOB JAPYTUX KATETOPHUU ¢ OTPaHHYEHHBIM JOCTYIIOM K MH(OpPMAIIUH, JTUI], HME-
IOIUX TPYTHOCTH ¢ yTeHueM 1uiockoneuatHoro Tekcta TOI'BYK «TamboBckas o0nacTHas yHU-
BepcanpHas HayuHas oubnuoreka um. A.C. Ilymkunay @unnan «CrnenuansHas 6ubauoreka s
cienbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (zoroBop o corpyanudectBe OT
10.10.2024 Ne 0001).

7.3.2. UndopmanmoHHbie CIPABOYHbIE CHCTEMbI
1. CnpaBounas npaBoBast cuctrema Koncynbrantllintoc (1oroBop nocraBku, ajantaiuuu u
conpoBOXKAeHUS 9K3eMIUIsIpoB cucteM KoncynpranT [Lmtoc ot 24.02.2026 Ne 12760 /13900/2C).
2. DnekTpoHHbIN nepuoandeckuii cnpaBouHuk «Cucrema TAPAHT» (moroBop Ha yciy-

v 1o conpoBokaeHuio oT 11.02.2026 Ne 194-01/2026).

7.3.3. CoBpeMeHHbIe TPo(eccuoHAIbHBbIE 0a3bI TaHHbIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpaMMsbl «Pocmetony (morosop ot 06.11.2025 Ne 505/2025)

2. ba3za nannbix Hayunoii anextponnoii oubnuorexku eLIBRARY.RU — poccuiickuii un-
(bopMaOHHO-aHATUTUIECKUH TIOpTal B 00IaCTH HAyKH, TEXHOJIOTHH, MEIUIIHBI 1 00pa3oBa-
uus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpbiTle JaHHble @enepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https.//rosstat.gov.ru/opendata

5. IIpodeccnonanpsHas 6a3a ganubix. Karanor 'OCTos http://gostbase.ru/.

6. [Ipodeccuonanphas 6a3a nanueix. OI'BY denepanbHblii HHCTUTYT TPOMBIIUIEHHON
coocteennoctu http://wwwi.fips.ru/wps/portal/IPS_Ru.

7. IIpodeccuonanpHas 6a3a 1aHHBIX. DIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATHUBHO-
TEXHUYECKO# nmokymeHTanuu http://docs.cntd.ru/.

7.3.4. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecrie-
YyeHHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 MPOU3BOICTBA

Ne Hanmenosanue Pazpabotunk HoctynHocTh Ccplika Ha EqnHbIi PexBu3HUTHI OJI-
IO (mpaBoo6ia- | (JIMIIEH3HMOHHOE, | PEeecTp POCCHUCKUX TBEPKAAIOILETO J0-
JIATeIIb) cBOOOJTHO pac- nporpamm st O9BM KyMeHTa (IIpH HaIU-
npocrpansemoe) | u b/l (npu Ham4mn) YHH)
1 MicrosoftWindows, | MicrosoftCorpor | Jlnnensuonnoe - JIuneHsus
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OfficeProfessional ation ot 04.06.2015 Ne
65291651 cpox nmeit-
CTBHS: OECCPOIHO
AnruBupycHoe ipo- | AO «JlaGoparo- | Jlunensnonnoe | https://reestr.digital.g | CyGnureH3HoHHBIH
rpammHoe obecrieue- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
HHE ro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccus) 17.12.2025 Ne 6/H,
curity uis OusHeca CPOK AEHCTBHUSA: C
18.12.2025 no
17.12.2026
MoitOduc Cranmapt- | OOO «Hoewie | Jlunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
HBIH - 00JIaYHBIE TEX- ov.ru/reestr/301631/? «PyOUKOH
OducHBIH TakeT Hosorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
IUTS pabOTHI C TOKY- cHsl) 03641000008190000
MEHTaMH U MOYTON 12
(myoffice.ru) CpOK JelicTBust: Oec-
CPOYHO
OducHbIH makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckromHast Bepcusi) sphrase_id=4435041 0124.10.2023 Ne
03641000008230000
07
CpOK JieficTBus: Oec-
CPOYHO
OrneparioHHast CH- 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6paso- | cBoGOAHOE MPO- ov.ru/reestr/303262/? «Codrekc»
BaHHE rpaMMHoOe obec- sphrase_id=4435015 0124.10.2023 Ne
nedeHue" 03641000008230000
07
CpOK JieficTBus: Oec-
CPOYHO
IMporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonusrit qo-
Ma Jist oOHapyxenust | ruat» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aUMCTBO- sphrase_id=2698186 TUIUIATHAT OT
BaHUH B yUeOHBIX U 16.05.2025 Ne 10567,
HayYHBIX paboTax CPOK JICHCTBHUSL: C
«Antumnaruat BY3» 16.06.2025 no
(https://docs.antiplagia 15.06.2026
us.ru)
AcrobatReader AdobeSystems | CpoGoaHo pac- - -
- IPOCMOTP TOKyMEH- [POCTpPaHsIeMOe
toB PDF, DjVU
FoxitReader FoxitCorporation | CsoGoHo pac- - -
- IPOCMOTP TOKYMECH- TPOCTPaHsIEMOe
toB PDF, DjVU

7.3.5. Pecypcbl uH(OPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET»

1. CDTOwiki: 6a3a 3HaHui o nudpoBoit Tpanchopmanmu https://cdto.wiki/

2. OtkpblTass  mporpamMMmHas ~ OWOJIMOTEKa Ui MAIIWHHOIO
https://www.tensorflow.org/

3. ®peitMBOpK MAIIMHHOTO 00Y4YeHUs IS si3bIka Python ¢ OTKPBITEIM HCXOIHBIM KOJIOM

https://pytorch.org/

o0ydeHus
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
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4. OtkpeiTas 6ubnuoteka https://keras.io/

5. Caiit denepanbHON CIyKOBI TOCYIAapCTBEHHOM cTaTHCTHKU (PoccTar). DneKkTpoHHBIM
pecypc. Pexxum nocryna: http://www.gks.ru/

6. Caiit TepputopuanpHoro oprana deaepaabHOMN CIIYKOBI TOCYIapCTBEHHON CTaTHUCTH-
ku 1o TamboBckoit oOmactu (TamOoBcTar). DNEKTpPOHHBIM pecypc. Pexum mocryma:
http://tmb.gks.ru/

7. Pexxum noctyna: http://www.rbe.ru/ - PocbuznecKoncantuur

8. Pexxum mocryma: http://www.devbusiness.ru/development/staff.htm

9. Caiir BbICIICH aTTecTalMOHHON Komuccuu // http://vak.ed.gov.ru

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

LMS-mnardopma Moodle

Bupryanpnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru

Cepsucel onpocoB: Suaexc @opmbr, MyQuiz

Cepsucsl Buaeocs3u: SIuaekc Teaemoct, Webinar.ru

CepBuc coBMecTHOH pa0OOTBl Haa mpoekTamu A Hebompmux rpynn Trello
http://www.trello.com

NookrwnpE

7.3.7 HudpoBble TEXHOJOTMH, IPUMeEHsIEMble NPU U3YYeHUH TUCIATIIMHBI

Buasr yuebnoii paboThl, BEIIONHIEMEIE | DopMupyeMbIe
Ne| IludpoBsie TEXHOTOTHH ALY p . pMHDY UK
C IPUMEHEHHEM ITU(PPOBOM TEXHOJIOTUN | KOMITCTECHITHH
Jleximm VK-1 N1-2yx-1
1 | OGnauHbIe TEXHOJIOTHHU
ITpakTHyeckue 3aHsATUSA VK-1 WI-2yk-1
2 | Boxpiue nanaeie Jlexun YK-1 M2yt
a IIpakTrueckue 3aHsATUs VK-1 N-2yk1
3 Texnonoruu OecripoBon- |Jleknuu YK-1 N-2yx1
HOH CBA3H [IpakTuueckue 3aHATUSL VK-1 N-2yk1
Hogsie mpousBoacTBeHHBIE |JIeKNH VK-1 N1-2yx-1
4
TEXHOJIOTUH IIpakTrueckue 3aHATUs VK-1 NI-2yk1
8. MarepuajibHO-TeXHUYECKOE o0ecneYeHne M CIUITUHbI (MOLYJIA)
HanmenoBanmne
CIIEIUALHEIX TOMEIICHMI OCHAIIEHHOCTE CIEIHUATBLHBIX TOMEIIEHU U TOMEIEHUHA
¥ TIOMEILEHNH 115 JUTSE CAMOCTOSITESIbHOU pabOThI
CaMOCTOSITeTTLHON pabOTHI
393760, Poccus, YueOHast ayAUTOpHs I IPOBEACHUS yUeOHBIX 3aHATUH JIEKIIMOHHOTO THIIA!
TamboBckast 001acTsb, WnTepaktruBHas gocka — 1 mrt.; CucteMHbIid KoMIuiekT — 1 mT.; [Ipoektop
r. Mu4ypHHCK, Viewsonic — 1 mrr. Habops! 1eMOHCTPaiOHHOTO 000PyI0BaHKS M yUeOHO-

yi1. IHTepHalMOHANIbHAS, | HATJISTHBIX IOCOOMIA.
;oM Ne 101, 2/32

YyeOHast ayquTOpHs JUIA IPOBEACHNUS yUeOHBIX 3aHATHH CEMUHAPCKOTO THIIA,
KypCOBOTO MPOEKTHUPOBAHUsI (BBIMOJIHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX U
WHIMBUIYaJIbHBIX KOHCYJIbTALUH, TEKYIIET0 KOHTPOJIS U IPOMEXYTOUHOM
aTrecTanuy (KOMIbloTepHBIH Kiacc): Cuctemuslii kommiekT (I[Tpomeccop Intel
Original LGA 1155 Celeron) — 9 mir.; KabuHeT ocHallleH MaKeTaMHu, HaTJIsI-
HBIMH Y4€OHBIMU OCOOMSIMHU, TPEHAXKEPAMHU U APYTUMU TEXHUYECKUMH Cpell-
ctBamu. KoMmploTepHas TexHUKa OJKIII0UEHa K ceTH «HTepHeT» 1 obecte-
geHa goctynoMm B DMOC yHuBepcuTeTa.

393760, Poccus,
TamboBckas 001aCTh,

r. MugypuHCK,

yi. MHTEepHalMOHAIbHAS,
moM Ne 101, 1/114

393760, Poccus, [TomenieHue st CaMOCTOsATEIbHON paboThl: mpuHTEp — 3 WT., MDY Canoni-
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TamboBcKast 00s1acTb, SensysMF 4410, noyt0yx HewlettPackardPavilion, kommbrotrep — 3 1T, KOM-

r. MU9ypHHCK, netotep Celeron E 3300, komnberotep Dual Core, kommbstorep OLDI 310 KT,
yi. UnTepHanmonansHas, | KonmupoBalibHbIN anmnapat Kyocera. KommnbioTepHast TeXHUKA MOJKITIOUEHA K
mom Ne 101, 1/210 cet «HTEpHET» M 00ECIIEUeH JOCTYII B JIEKTPOHHYIO HH(OPMAIMOHHO-

00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.
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PaGouas nmporpamma aucuuruinHbl (Moxyiisi) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» COCTaBJIe-
Ha B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC BO mo wHanpasnenuro noarotoBku 35.03.07 TexHo-
JIOTHUSI TPOU3BOJICTBA U TIEPEPAOOTKHU CEIbCKOXO03IUCTBEHHOW MPOYKITNH (YpOBEHb OakanaBpua-
Ta), YTBEP)KIECHHOTO NMpuKa3oM MuHuctepcTBa obpazoBanus U Hayku Poccuiickoit deneparuun
Ne 669 ot 17.07.2017.

ABTopsI:3aBenyromuii kKageapoid MaTeMaTUKH, GU3UKU U MH()OPMALIMOHHBIX TEXHOIOTUI
Kapreunna H.B.

CTapIIMi TpenojaaBaTesib Kadeapsl MaTeMaTUKH, (PU3UKH W HHQPOPMAITMOHHBIX TEXHOJIOTHMA
[Tuenuunesa H.B.

Penienszent:3aBenyromuii kagenpoil craHAapTH3alKUU, METPOJIOTMH M TEXHHYECKOTO CEpBHCA,
K.T.H., ToueHT XaTyHieB B.B.

[Tporpamma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceqaHUM Kadeapbl MaTeMaTHKH, PU3UKH U HHPOPMAITMOHHBIX
texHousoruil. [Iporokon Ne 8 ot «12» anpensa 2022 r.

[TporpamMmma paccMOTpeHa HA 3aceJaHUM Y4eOHO-METOJUYSCKOW KOMUCCHU HHXKEHEPHOTO HH-
ctutyra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBepkacHa PerieHneM yd4eOHO-METOAMYECKOTO COBETa YHUBEPCHTETA IMPOTOKOII
No8 ot 21 anpens 2022 roaa.

[Tporpamma nepepaboTaHa U JOMOJHEHA B COOTBETCTBHH ¢ TpeboBanusimu G@I'OC BO.
[IporpamMmma paccMoTpeHa Ha 3aceqaHUM Kadeapsl MaTeMaTHKU, PU3UKU U HHPOPMAIIMOHHBIX
texuousoruil. [Iporoxosn Ne 9 ot «01» utonst 2023 r.

[TporpamMa paccMOTpeHa Ha 3aceJaHUH Yy4eOHO-METOAMYECKOW KOMUCCHHM MH)KEHEPHOTO WH-
cturyra ®I'bOY BO Muuypunckuiit I'AY, nporokon Ne 10 ot 19 urons 2023 r.

[Tporpamma yTBepkaeHa PemieHneM y4yeOHO-METOIUYECKOTO COBETa YHHBEPCHTETA HMPOTOKOJI
Nel0 ot 22 utons 2023 roga.

[Iporpamma nepepaboTaHa U A0MIOHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu GI'OC BO.
[IporpamMmma paccMoTpeHa Ha 3aceqaHUM KadeApbl MaTeMaTHKH, PU3UKU U HHPOPMAIIMOHHBIX
TexHOoJIOTHH, MpoTokoi Ne 06 ot 14 mas 2024 r

[TporpamMa paccMOTpeHa Ha 3aceJaHHM Y4eOHO-METOANYECKON KOMHUCCUM MHXEHEPHOro HH-
ctutyra Muuypunckoro I'AY, npotokon Ne09 ot 20 mas 2024 r.

[Tporpamma yTBepskaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 09 ot 23 mast 2024 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaThkd, GU3UKA U WHHOPMAIIMOHHBIX
TexHosorui, mpotokos Ne 8 or 07anpens 2025 r

[IporpaMmma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOJUYECKOW KOMHCCHUU WHKEHEPHOTO WH-
ctutyra Muuypunckoro I'AY, npotokon Ne 8 ot 14anpensa 2025 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOANMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOII
Ne 8 ot 23 anpens 2025 1.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuW Kadeapbl MaTeMaTHKd, GU3UKA U UH(HOPMAIIMOHHBIX
TeXHOJ0THi, mpotokoi Ne 6 ot 06 anpenst 2026 r

[TporpamMa paccMOTpeHa Ha 3aceJaHMM Yy4eOHO-METOAMYECKOH KOMHCCUU MH)KEHEPHOI'O WH-
ctutyra Muuypunckoro I'AY, npotokosn Ne 8 ot 13 anpens 2026 r.
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[Tporpamma yTBepskaeHa PemennemM YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
No 7 ot 22 anpens 2026 T.

OpuruHan J0KyMeHTa XpaHUTCs Ha Kadeape MpoayKTOB MUTaHMS, TOBAPOBEACHUS U TEXHOJIO-
UM TIepepabOTKU MPOAYKIIUH )KUBOTHOBOCTBA
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