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1. Hean ocBoeHMS TUCHUILINHBI (MOIYJIs1)
enssMu OCBOCHUST AUCIUTUIMHBI (MOIYJIS) SIBISIETCSl OBJIAJICHUE OOYYAIOIIUMHUCS OCHOB-
HBIMHX MCTOdaMHU TGOpI/II/I I/IHTGJI.HGKTyaJIBHLIX CHUCTEM, HpHOGpeTeHHe HABBIKOB 110 HCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJIBHBIX CUCTEM, N3YUCHUC OCHOBHBIX METOAOB IIPECACTABICHUSA 3HAHUH U MO-
JIEITMPOBAHMS PACCYXKIACHUM.

2. MecTO AMCHUILIHHBI (MOYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

CornacHo yuyeOHOMY TUTaHy IO HampasiieHHo oAroToBku 35.03.07 TexHomorus mpous-
BOJICTBA M TIEPEPAOOTKHU CEIIbCKOXO3SIMCTBEHHON MPOIYKIIMU AUCIUIUTMHA (MOAYJh) «OCHOBBI
HCKYCCTBCHHOI'O MHTCIIJICKTA» OTHOCUTCA K 3JICKTUBHBIM JUCHUIIJIMHAM (MOI[YJISIM) qacCTu, (bOp-

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

Jljiss OCBOGHUS JaHHOW JUCHIUILIIMHBI HEOOXOAMMBI 3HAHUS, YMEHUSI U TOTOBHOCTH, MPH-
0oOpeTeHHbIE B PE3yJbTaTe OCBOCHHS CIEIYIONINX MPEAIICCTBYIONIMX JAUCIHUILTNH: «MareMaTu-
Kay, «MHpopmaruka.

3HaHWE W HaBBIKH, CPOPMUPOBAHHBIC B paMKaxX JaHHOW JUCIUILTUHBI, HEOOXOIUMBI JUISI
MIPOXOXKIACHHS TIPOU3BOICTBCHHON MPEIUIITIOMHON MPAKTUKN ¥ HAITMCAHUH BBITYCKHOW KBaJIH-
(UKaIMOHHON PabOTHI.

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

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

OH1H:

[IpoBeneHre HayYHO-UCCIIEAOBATEIBCKUX Pa3padOTOK MO OTJACIBHBIM pa3zeiaM TeMbI
(40.011 Crienmaiuct Mo Hay4IHO-MCCIIECAOBATEILCKMM U OMBITHO-KOHCTPYKTOPCKUM pa3paboTKam

(A /.5)

TPYAOBBIC JACHCTBUS:
OcymecTBiieHHE TIPOBEACHHS paboT Mo 00pabOTKe M aHAIM3Y HAYYHO-TEXHUYECKON HMH-
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 TIOCTABJICHHBIX 3a/1a4.
I1K-1. Criocoben nmpoBoguTh cO0p, 00paboTKy, aHaIM3 U 0000IIEHHE PE3yIbTaTOB JKC-

NEPUMEHTOB C IPUMEHEHHEM Hay4YHO-TEXHUYECKON MH(POpPMAIIUU U UCCIIeI0BaHUN

Kpurepun orieHnBaHus pe3yinbTaToOB 00yUIESHUS
Kox u nanme- v PUTEP LR =
Hwuzkwmii (mormo-
Kox u Hanme- HOBaHUE WH- .
POTOBBIiA, KOM-
HOBaHHUE KOM- JTUKATOpa JI0- . . .
METEHIIMS HE IToporoasiit BazoBbrit [IponBunyTHI
MIETCHIUH CTIDKEHHS
. | cdopmuposa-
KOMIIETEHIINH
HAa)

VK-1 N-2yk1— He moxet He nocrarouno | Jloctatodno VYcermenrHo
CriocobeH ocy- | Haxomut u HaXOJUTh U YETKO HAXOAMUT | OBICTPO HAXO- | HAXOAWT U
IIECTBIISATH MIO- | KPUTUYECKU KPUTHYECKH Y KPUTHYECKU | TUT U KPUTH- KPUTHYECKU
HCK, KpUTHYE- aHaJIM3UPYET aHAJIM3UPOBATh | AaHAJIU3UPYET YECKU aHaJIH- aHAJIM3UPYET
CKUil aHATN3 U uHpopMaImio, | nHpopMaIui, | HHPOpPMAIHIO, | 3UPYET WH- uHpOpMAITHIO,
cuHTe3 MH(GOP- | HEOOXOAUMYIO | HEOOXOIUMYHO | HeoOxomumyr | (opmanuio, HEOOXOUMYIO
Malliy, IPUMe- | JJIs PEIICHUs | JJIS pElICHHUs JUTSL PEIICHUS HEOOXOUMYIO | IS PEIICHMS
HATH CUCTEM- MOCTaBJICHHOW | MOCTABJIEHHON | MOCTABJIEHHON | JJIsl pelIeHus MOCTaBJICHHOM
HBIN MTOJIXO/ IS | 3a7a4u. 3aJIa4H. 3aJIauH. MOCTABJICHHOW | 3aja4u.
peLICHNUS T10- 3aJauu.




CTaBJIEHHBIX N-3yk1— He moxer pac- | Cnabo pac- HocraTouno VYcnemno pac-
3a1a4 PaccmaTpuBa- | CMOTpETh BO3- | CMaTpHBAeT ObICTpO pac- CMaTpUBaeT
€T BO3MOXHBIE | MOXKHBIC BApU- | BOBMOKHBIE cMaTpHuBaeT BO3MOXKHBIE
BapUaHTHI pe- | aHTHI pElICHUs] | BADHAHTHI pe- | BO3MOXKHBIC BapUaHTHI pe-
IICHMS 3a/1a9M, | 33/1a4d M Olle- | IICHUWS 3a7a4d, | BapUAHTHI pe- | IICHHS 3a/1a4H,
OLICHMBAS X HUTH UX JI0- 9TO0BI O11e- IICHWS 3a/1a9H, | OLCHUBAs UX
JIOCTOWHCTBA M | CTOMHCTBA U HUTb UX JO- YeTKO OLICHU- | IOCTOMHCTBA U
HEIOCTaTKH. HEIOCTaTKH. CTOMHCTBA U Bas X JIOCTO- | HEAOCTATKH.
HEJIOCTAaTKH. MHCTBA U He-
JIOCTaTKH.
IK-1. NA-1nka1— He ucnons3yer | He noctatouno | Xoporo uc- VYenemurHo uc-
Cnocoben npo- | Mcnons3yer METO/IbI aHa- UCTIONB3YET MOJB3YeT Me- | TIOJIB3yeT Me-

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

METOJIbI aHa-
nm3a 1 0000-
LEHUS OTeue-

m3a 1 0000-
LIEHNS OTEYE-
CTBEHHOI'O U

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

TOJBI aHAIU3a
1 000011eHUA
OTE€UYECTBEHHO-

TOIBI AHAJIN3A
u 00001IeHU
OTEUYECTBEHHO-

CTBEHHOTO U 3apy0exHOT0 CTBEHHOTO U ro U 3apy0ex- | To u 3apy0ex-
3apyOeXHOTO | ONBITa B COOT- | 3apyOeKHOTO HOTO OIBITa B | HOTO OTIBITA B
OIIbITa B COOT- BCTCTBYIOHICﬁ OIIbITa B COOT- COOTBCTCTBY- COOTBCTCTBY-
BETCTBYIOIIEH | o0macTu uc- BETCTBYIOINIEH | fomieil obmactu | romiei obiactu
obnactu uc- CJIeTOBaHUN obiactu uc- WCCIIEIOBAHNN | UCCIIEOBaHUI
CJIEIOBAHUN CIEOBaHUM

NA-2nx1— He cniocoben YactuuHo Xoporio ocy- OTau4HO ocy-
OCyIIECTBIISET | OCYIIECTBIATh | OCYNICCTBISET | IIECTBIISACT IIECTRIISET
cbop, obpa- coop, oOpa- coop, obOpa- cbop, obpa- coop, obpa-

00TKy, aHaIHU3
u 000011IeHHE
OTEYECTBEH-
HOT'O ¥ MUPO-
BOT'O OIIBITA B
COOTBETCTBY-
ro1ieii o0a-
CTH HCCIIENO0-
BaHHUH

0OTKy, aHAJIH3
# 000011IeHHE
OTEYECTBEHHO-
0 ¥ MUPOBOTI'O
OIIBITA B COOT-
BETCTBYIOLLIEH
00J1acTH uc-
clIeJOBaHMI

00TKy, aHAIH3
# 00001IEHHE
OTE€YECTBEHHO-
o ¥ MEPOBOTI'O
OITBITA B COOT-
BETCTBYIOLLIECH
00J1acTH HC-
clIeJOBaHMI

00TKy, aHAJIN3
H 000011IeHHE
0TEYECTBEHHO-
ro ¥ MUPOBOTO
OIIBITA B COOT-
BETCTBYIOLLEH
obacTu uc-
CIICJOBAaHUI

00TKY, aHaIH3
H 00001IeHnE
OTE€YECTBEHHO-
o 1 MEPOBOI'O
OITBITA B COOT-
BETCTBYIOLLEH
00J1acTH uc-
clIeJOBaHMI

B pe3ynbrare u3ydeHus AUCHUILIMHBI (MOYJIsl) 00yJaroLMiics JOKEeH:
3HAaTh MECTO U POJIb OOIIMX BOMPOCOB HAyKH B HAyUYHBIX MCCIIEIOBAHUSAX;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 2P PEKTUBHO UCMOIB30BaTh HA MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: TI0-
HATHSA, CYKICHUS, YMO3AKIKOUEHHUS, 3aKOHBI; IPEIACTABIIATh MIAHOPAMY YHHUBEPCAIbHBIX METOJIOB
paboTaTh Ha COBPEMEHHOW AJIEKTPOHHO-
BBIYUCIIUTEIILHON TEXHUKE; a0CTparupoBaThCsi OT HECYIIECTBEHHBIX (DAKTOPOB MPU MOJEITUPO-
BaHUHU PEAbHBIX MPHUPOJHBIX U OOIIECTBEHHBIX SBJICHH; MIAHUPOBATH MPOIIECC MOJICIHPOBA-
HUSI ¥ BBIYMCIIUTEIBHOTO SKCIIEPUMEHTA; OCYIIECTBIISATh MOUCK, KPUTHYECKUN 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-
TEJILHON TEXHHUKE.




3.1 MaTpuua cooTHeceHHsI TeM/pa31esioB Y4eOHOH IMCUMININHBI (MOAYJIs) U
(popMupyeMBbIX B HUX YHHBEPCAJBbHBIX U 00513aTeJIbHBIX NPOdecCHOHATBHBIX

KOMIIeTeH I Ui
Komnerennun OO1ee

Tewmpl, pa3aensl AUCHMILIMHBI (MOAYIIS KOJIMYECTBO

» PASACIbL Auctl (moryzs) VK-1 TIK-1 y

KOMIETEHIIUH
1. BBeieHue B HCKYCCTBEHHBIN HHTENIEKT X X 2
2. DKCHepTHBIE CUCTEMBI U IPECTABICHUE 3HAHUI X X 2
3. AITOPUTMBI TTOMCKA PeIIeHNi X X 2

4. CTpyKTYypa M cofep:KaHue JUCHUIIMHBI (MOAYJIA)
OO0mast TpyA0E€MKOCTh AUCHUILUIMHBI COCTABIIsICT 3 3a4eTHbIe ennHuIbl, 108 akan. yacos

4.1 O0bemM TUCUMILIMHBI (MOYJIf1) M BUBI Y4eOHOM padoThI

KonnuecTBo ak. 4acoB
Buth! 3ansTHil 10 OYHOH (popMe | I0 3a09HOM hopme
o0yueHus o0yueHus
3 cemecTp 5 Kype
OO0mast TpyT0eMKOCTh JUCITUTUINHBI (MOJTYIs) 108 108
KonTakTHas paboTta 00yJaromuxcs ¢ IpernoiaBaTeseM, B T. 4. 32 6
ayJMTOPHBIE 3aHATHS, U3 HUX 32 6
JIEKITUNA 16 2
MTPAKTHYECKUE 3aHATHUS 16 4
CamocTosiTennpHast paboTa 00yJaroIuXCst 76 98
mpopaboTka y4eOHOro Marepuaia Mo JUCIUILTHHE (KOHCIIEK- 30 23
TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
BBITIOJTHEHNE WHIMBUYaIbHBIX 3aIaHUI 30 39
MOJITOTOBKA K TECTUPOBAHUIO 16 36
KonTpons - 4
By nToroBoro KOHTpoJIst 3auer
4.2 Jlekuuu
O0beM B ak. yacax
No Pazgen quctuminHbl (MOIYJIs), TEMBI JICKITHIA OoYHas 3aouHas | DopmMupyembie
B U UX COJIEp)KaHue tbopma dbopMa | KOMIIETEHIHH
o0y4eHus | 00yUueHwsI
BBeneHue B MCKYCCTBEHHbII HHTEJIEKT VYK-1; IIK-1
1 OCHOBHBIE 3a/laydl CHCTEM WCKYCCTBEHHOTO WHTEJUICKTA. 2 05 VK-1; IIK-1
Knaccudukarys, kjiactepusaliusi, perpeccusi. '
Tunbsl MalmmMHHOTO O0YYEHHUS: C yUHUTENEM, 0e3 yUUTes, C YK-1; IIK-1
2 |4aCTUYHBIM NPUBJICYCHUEM YUUTENsI, 00yUeHHE C MOJKPETie- 2
HUEM.
JKCNepTHBIE CUCTEMBI H NMpecTABIeHHe 3HAHU YK-1; TIK-1
Krnaccudukanums Ha npumepe anroput™a K-Ommkaimx coce- YK-1; IIK-1
neii (KNN) OnmpionanbHO: BBICTpBIi MOMCK OMKaWmX co-
3 |cenmeii. MeTpHKH OIICHKH KJIacCU(UKAIIMU: TIOJIHOTA, TOY- 4 0,5
HOCTh, F1, ROC, AUC. Banuaanuonnas u TeCTOBast BEIOOPKA.
Kpocc-Banuganus. Paborta ¢ kareropuaJbHBIMUIIPH3HAKAMHU.
Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 — YK-1; IIK-1
4 |xodddunment nerepMmuHanuu. JIMHEiHas perpeccusi, MOJH- 4 0,5
HoMuasibHasi perpeccus. llepeoOydeHue u peryispusanus,

4




rpebnesas perpeccus, LASSO, Elastic Net.

Jlunetinsie Momenu s Kinaccudukanuu. [leprenTpoH, Joru-
CTUYECKas Perpeccusi, MOIHOCBSI3HbIC HEHPOHHBIE CETH, CTO-
XaCTUYECKUI TPagueHTHBIN CIIyCK M 00paTHOE pacmpocTpa-
HEHUE rpanveHTa. Perynspuzanns JUHEWHBIX MOJENEH Kiac-
cru(uKaImm.

Kunacrepuzanus. k-means, k-means++, DBSCAN, arnomepa-
THUBHAs KiacTepu3aius. MeTpuKku OIEHKU KJIACTEPU3aIluU

AJITOPUTMBI ONCKA pPelieHu i

YK-1; IIK-1

ANTopUTMBI, OCHOBaHHbIE Ha MPUMEHEHUH PEIIAIONINX Jepe-
BbeB. Kputepunpasaenenus ysna: WHQOPMAIMOHHBIH BBIWT-
peimn, kputepuid  JKuHWU. AHCAMOJIH permaroniuX JIepEBbEB:
CITy9alHBIH Jiec, TPaANCeHTHBIN OYCTHHT.

Meton omnopubix BekTopoB. IIpsmas u oOpaTHas 3amada.
OnpeenieHne ONMOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

0,5

YK-1; IIK-1

HawuBHbnii OaiiecoBckuii KimaccupukaTop. MeTompl OICHKH
pacnpenenenus npu3HakoB. EM-airoputM Ha mpuMepe cMecu
6. |rayccuas.

MeTop1 6€3rpaiueHTHON ONTUMH3AIMK: CIyYaiHBIN TOUCK,
hill climb, omxur, reaeTryeckuit aropuT™

YK-1; IIK-1

UTOI'O

16

4.2 TlpakTUyecKue 3aHITUS

Paznen quctumnuael (MOyst), TEMbl 3aHSATHI
U UX COJIEPIKaHHE

0O0BeM B ak.yacax

O4yHasa

dbopma
oOyueHus

3a04Has

dopma
o0OyueHus

dopmMupyemble
KOMIIETCHIINH

Meronpl paboThl ¢ TabauiamMu B Python. Arperanust u Busya-
nu3aiyst JaHHbix. [[poBegeHne nepBUYHOTO aHAM3a TAaHHBIX.

4

1

YK-1; IIK-1

Hcronp30BaHne U CpaBHEHUE AJITOPUTMOB KJIACCU(DHKAIIH:
2. |kNN, pemratoniue aepeBbesi 1 X aHCaMOJIH, IOTHCTUIECKAs
perpeccusi.

YK-1; I[IK-1

Hcnonb30BaHue U OLIEHKA aJropuTMOB perpeccu. [lonbop
ONTUMAJIbHBIX MIAPAMETPOB PEIPECCHHU.

YK-1; I[IK-1

4 OnTuMH3aIMOHHbIE 33124 1 uX pemenus. [lonoop runepna-
" | paMeTpOB AJrOPUTMA C IIOMOIIBI0 METOI0B ONITUMHU3AITHH.

4

YK-1; I[IK-1

UTOI'o

16

4.4 JlabopaTopHbie padoThI
JlaGopaTopHble pabOThI HE PETYCMOTPEHBI.

4.5 CamocTosiTe/ibHAsi padoTa 00y4yalouuxcst

O0BeM ak. 4acoB

Paznen nucuuniuHbl . ouHas | 3aoyHasd
Bun camocrosTensHOM paboTHI
(Momysst) ¢dbopma dhopma
o0y4eHus | 00ydeHust

[IpopaboTka yueOHOTO MaTepuaia Mo AUCHHUIUIMHE (KOHCIIEK-

1. BBenenue B uc- pop N y P ( 10 8

. TOB JICKIIMH, YUeOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)

KyCCTBEHHBIH WH- ”

TeILTeKT BrimonaeHne MHINBUAYATBHBIX 3aaHUI 10 13
IloAroToBKa K TECTHPOBAHUIO 5 12

2. DkcneptHeie cu- |[IpopaboTka yyeOHOro MaTepuaina 1Mo AUCHMIUIMHE (KOHCIIEK- 10 8

CTCMbl W MNPCACTaB-

TOB JICKIIUH, Y4€OHUKOB, MATEPHUAJIOB CETEBBIX PECYPCOB)




JIEHHE 3HAHUH Brinonnenne HIMBUAYaNbHBIX 3aJaHUI 10 13

IToaroTroBka K TECTUPOBAHUIO 5 12

[IpopaboTka yueOHOTO Marepuaia Mo JUCIHILTHHE (KOHCIEK-

N 10 7

3. Anroputmsl 10- | TOB JEKLHUH, y4eOHUKOB, MAaTEPUAJIOB CETEBBIX PECYPCOB)
HCKa perieHui Brinonnenne MHIUBUAYAIbHBIX 3aJaHUI 10 13
[ToAroTroBKa K TECTUPOBAHUIO 6 12
HUTOTO: 76 98

MeTtoauyeckue ykazaHus JUIsl IPOBEACHUS IPAKTUUECKUX 3aHATUH 10 AucuuInHe «Oc-
HOBBI UCKYCCTBEHHOI'O MHTEJIJIEKTa» Ul HalpasieHus 1noarotoBku 35.03.07 TexHonorus mnpo-
W3BOJICTBA M MEPEpPabOTKH CEIbCKOXO3IMCTBEHHON MPOIYKIIMKU — MuaypuHCcK, 2025.

4.6 BoinmosiHeHHe KOHTPOJIbHOI padoThl 00y4aOIIMMHUCS 3209HOH (opMBI
ITpuctynaTh K BBIIOJIHEHUIO KOHTPOJIBbHOM pabOThl HEOOXOAMMO IOCIE U3Y4YEHUs Mare-
pHaja 1o JuTepaTypHbIM UCTOYHUKAM, YOEAMBIIUCH IyTEM OTBETOB Ha BOMIPOCHI Il CaMOIIPO-
BEPKH, YTO MaTepuas TeMbl YCBOECH.
Lenbt0 KOHTPOJIBEHON PAOOTHI MO JUCIUTUIMHE SBIISETCS PACCMOTPEHHE TEOPETHYECKIX
aCIIeKTOB U IIPUMEHEHNUE OCHOBHOT'O MHCTPYMEHTAPHs YIIPaBJICHUS] HAyYHBIM HCCIIEJOBAHUEM.
TpeboBanwust K 0HOPMIICHUIO.
KontponbHast paboTa MOXET ObITh BBIIIOJHEHA B YUEHHMYECKOH (ILIKOJIBHOW) TeTpaau
WM Ha Juctax Gopmara A4 medaTHBIM WM PYKONHCHBIM (YETKHM, YATAEMBIM) CIIOCOOOM.
BeinonHeHHble 33/1aHus pacroiararoTcs Mo MpeJcTaBIeHHOMY Nopsaky. CIHCOK MCIOJb3ye-
MO JTUTEPATyPHl IPUBOIUTCS B KOHIIE PaOOTHI.
Ha tutynpHOM nucTe pacnojaraercs cieyromas nHGopMaIys: Ha3BaHUE TUCIIHTLIN-
Hbl, ®.1.0. obyuaromuiics, Kypc, rpymnmna, HOMep 3a4€THOM KHM)KKH, HOMEp BBIODAaHHOI'O Ba-
pHaHTa ¥ HOMEpPa BBIMIOJIHEHHBIX 3a/IaHUH MO MOPSAKY B CICTYIOIIEM BHIE:
Cpoku BbINOJHEHUS. BbINOIHEHHAs KOHTpoJibHAas paboTa MOANUCHIBaETCS 00yuaro-
IIMMCS M C/IaeTCsl Ha MPOBEPKY INpernoAaBaresio Ha Kadeapy B yCTAaHOBJIEHHbBIE CPOKH, Kak
npaBuiio, 3a 10 gHeit 1o Hauyana ceccuu. [IpoBepka KOHTPOJIBHON PabOTHI MpernogaBaTeIeM
OCYILECTBIIsICTCS B TeUEHHE Helenu mnocie ee caaud. KoHTponbHas paboTa 10MKHA OBITh
3a4TeHa K Hadaly SK3aMEHAI[MOHHOW CECCHHU.

4.7 Coaep:xaHue pa3iejaoB JUCHHUILIUHBI (MOLYJIs1)

1. BBeieHHe B HCKYCCTBEHHbIH HHTEJLIEKT.

OcHoOBHbIE 3a/1a4ll CUCTEM HCKYCCTBEHHOro MHTesulekTa. Knaccuduxamnus, kinacrepusa-
1us, perpeccus. TUIBI MaIIMHHOTO OOYYEHHUS: ¢ yUuTesleM, 0e3 yUUTeNs, ¢ YaCTUYHBIM IIPUBJIE-
YEHHEM YUUTENsl, 00ydeHHE C TIOJIKPEIICHUEM.

2. JKCIepTHbIE CHCTEMBbI U NpeACTaBJIeHNe 3HAHUI.

Krnaccudukanusa Ha npumepe anroputma k-Ommkaiimmx cocenedt (kKNN) OnuuoHanbHO:
BeicTpblil monck Onmkalmmx coceneil. MeTpUKH OLIEHKH KJIacCU(PUKAIMU: TTOJHOTA, TOUHOCTD,
F1, ROC, AUC. BanmnnannonHas u tectoBasi Beioopka. Kpocc-Banunanus. Pabora ¢ kaTeropu-
JIbHBIMU TIPU3HAKAMHU.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 — ko3¢ duument nerepmuna-
nuu. JluneliHas perpeccusi, HMoJMHOMHUalbHas perpeccusi. [lepeoOyueHne u perynspuzanus,
rpebnesas perpeccus, LASSO, Elastic Net.

Jluneitnbie Monenu s kinaccudukanun. [leprentpon, JorucTuyeckasl perpeccus, moJ-
HOCBSI3HbIC HEHPOHHbIE CETH, CTOXAaCTUYECKHI I'paJiueHTHBIN CIyCK M 00paTHOE pacmpocTpaHe-
HUeE TpajueHTa. Perynspusamnus TMHEHHBIX MOJIeTIel KiacCu(UKaluum.

Knacrepuzanms. k-means, k-means++, DBSCAN, arnomepaThBHas KiacTepU3allys.
MeTpuKHr OLIEHKH KJIACTepHU3aALNHI

3. AIropuTMBI OMCKA pPelleHHId.

AJNTropUTMBI, OCHOBaHHbIE HA IPUMEHEHUH pellaloNuX aAepeBbeB. Kputepuu pasnenenus




y371a: HHPOPMAITMOHHBIN BBIMTPHIINI, KpuTepuid [kuHN. AHCAMONIH peIIaroIiuX AePEeBbEB: CIY-
YaWHBIH JIec, TPaIueHTHBIN OYCTHHT.

Meroa onopHbix BekTOpoB. [Ipsimas u oOpatHas 3amaya. OnpeeraeHue OnoOpHbIX BEKTO-
pOB. S AepHBII TPIOK.

Haunblii OaiiecoBckuii kinaccupukaTop. MeTopl OLEHKH pacupeiesieHUs MPU3HAKOB.
EM-anroputm Ha npuMepe CMecu rayCCHUaH.

MeTtobr 6€3rpaJIMeHTHON ONITUMU3AINN: CITydaiHbIid ouck, hill climb, or-kur, reneru-
YECKUU aJITOPUTM.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH
[Tpu n3yueHMn IUCHMIUIMHBI (MOAYJIS) UCIOJB3YIOTCS WHHOBAIlMOHHBIE 0Opa30BaTElb-
HbIE TEXHOJIOTUN HA OCHOBE MHTETPalui KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTHPOBAHHOIO
HOJXO/JO0B C 3JIEMEHTaMHU TPAIULUOHHOIO JEKIMOHHO-CEMUHAPCKOTO U KBa3UIPO(hECCHOHAb-
HOro OOydYeHHs C MCIIOJIb30BaHHMEM HHTEPAKTHUBHBIX (OPM INPOBEIECHUS 3aHATHUH, HCCIEOBa-
TEJIbCKOHM MPOEKTHOW ACATEIBHOCTH U MYJIbTUMEIUHHBIX YU€OHBIX MaTepHajIoB

Bug yuebHoi paboThI O06pa3zoBaTelbHbIE TEXHOJIOTHH

SJ'IQKTPOHHI:IC MaTe€puabl (B T.4. CCTCBBIC PICTO‘{HI/IKI/I), HCIIOJIB30BaHNC

Jlexun . o
MYJIBTUMEIUMHBIX CPEACTB, Pa3IaTOYHBIN MaTepual.

TecTtupoBaHue, BBIIIOJHEHUE TPYNIIOBBIX ayJIUTOPHBIX 3aJaHUM, UHIAUBULY-

[IpakTHueckue 3aHsATUSL
AJIbHBIC TOKJIAJbI.

Brmmonnenne pedepatnBHON pabOTHI; MOATOTOBKA W 3alIUTa COOOIICHHS C

CaMocCTosTebHBIC Pa0OThI . 5
WCIIOJIb30BaHMEM CIIAlIOBBIX MTPE3CHTAIINM.

6. OueHoYHbIE CPeACTBA JUCHUILIMHBI (MOXYJINA)

OCHOBHBIMH BHJIaMHU JUCIHUIUTMHAPHBIX OIICHOYHBIX CPENICTB MPHU (PYHKIMOHUPOBAHUH
MOJyJIbHO-PEHTUHIOBOI CUCTEMbI 00YUEHUS SIBIISIOTCS: HA CTaluU pyOeKHOro pelTuHra, Qop-
MHUPYEMOT0 I10 pe3ysbTaTaM MOJYJIbHOTO KOMIIbIOTEPHOIO TECTUPOBAHUS — TECTOBBIEC 33JJaHUS;
Ha CTa/IMU MOOLIPUTEIBHOTO PeUTHHIa, GOPMHUPYEMOTrO N0 Pe3yibTaTaM HAalUCAHUS U 3alUThI
pedeparoB No akTyalibHOHM MpoOiaemMaThKe, Ha CTaluu MPOMEXYTOUYHOTO PEHTHHra, Onpeese-
MOTO II0 pe3yNbTaTaM CAAYM 3a4€Ta — TEOPETUUYECKUE BOIPOCHI, KOHTPOJIUPYIOIINE TEOPETHYE-
CKO€ cojiepKaHue y4eOHOro MaTepuaia, U pakTUYeCKHe HaBbIKU U3 Pa3IMYHbIX BUA0OB Ipodec-
CHOHAJIBHOW JesrenbHOCTH oOywaromerocss no OIIOIl nanHoro HampaBieHus, GpopMupyembie
IPU U3YYEHUH TUCHUIUIUHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA

6.1 ITacnopT ¢oHIa OLIEHOUYHBIX CPEIACTB MO JUCHUIJINHE

Ne | Kontponupyemsie paznenst (tembl) | Kog koHTpoaupyemon OneHoYHOe CpeACTBO
n/n JUCUMILIMHBI (MOTYJIst) KOMIIETEHIUH HaumMeHoBanue KonuuecTBo
. VK-1; IIK-1 TecToBbIe 3a0aHus 20
BBenenue B HCKYCCTBEHHBIN HH-
1. Temsbl pedepaToB 5
TEJUIEKT 8
Bompocsr jiist 3agera
VK-1; IIK-1 TecToBble 3amaHus 20
DKCIepTHBIE CUCTEMBI U TPEJICTaB-
2. . Tewmsl peepatoB S
JICHWE 3HAHUN 10
Bomnpocs! 1151 3auera
VK-1; IIK-1 TecToBEIE 3aJaHNUA 20
3. |ANropuTMBbI MOKCKA PELICHUMA Tewmsl pedepaTon 5
Bonpocs! 15 3auera 8

6.2 Ilepeuens Bompocos st 3a4era (YK-1, [TK-1)
1. OcHoBHBIE 334U CUCTEM UCKYCCTBEHHOTO HHTeIekTa. Kinaccuduxamus.
2. OCHOBHBIE 33/1a9¥ CHCTEM MCKYCCTBEHHOT0 MHTEIIeKTa. Kiacrepu3amus.
3. OcHOBHBIE 3a/1a4U CUCTEM MCKYCCTBEHHOIO UHTEIIeKTa. Perpeccust.
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4. Tunsl MAIIMHHOTO OOYUYEHUS: C YIUTEIIEM.

5. Tumbel MamHHOTO O0y4YeHHUs: 6€3 yuuTes.

6. TUnBl MAIIMHHOTO OOYYEHUS: C YACTHYHBIM IPUBJICUCHUEM YUUTEIIS.

7. Tunpl MaIIMHHOTO O0y4YEHUS: O0yYEHHUE C MOAKPEIIIICHUEM.

8. Knnaccudukanus Ha mpumepe anropurMma k-ommkaimmx coceneit (KNN)

9. BeICTpBIii MOKCK OIMKANIIIMX COCEACH.

10. MeTpuku OlleHKH KJIacCU(PUKALUU: TTOJIHOTA, ToYHOCTh, F1, ROC, AUC.

11. BanupanuonHas u tectoBas BeiOopka. Kpocc-panuaanus.

12. PaboTa ¢ KaTeropuajJbHbIMU PU3HAKAMH.

13. Metpuku onenku perpeccun: MSE, MAE, R2 — koaddunrieHT nerepMuHaIium.

14. JIuneitnas perpeccusi, IOJIMHOMHUAJIbHASL PETPECCHS.

15. IlepeoOyuenue u perymnsapusanus, rpeoneBas perpeccusi, LASSO, Elastic Net.

16. IlepuenTpoH, IOTUCTHYECKAs perpeccus, MOJHOCBS3HBIE HEUPOHHBIE CETH, CTOXACTH-
YECKUH TPaJIMEHTHBIN CITyCK U 00paTHOE paclpoCTpaHEHUE IPalueHTa.

17. Perynspu3zanus JTMHEHHBIX MOJIECH KiacCu()UKALUUH.

18. Kinacrepusanus. k-means, k-means++, DBSCAN, ariiomepaTvBHas KJIaCTEPH3AIIHSL.
MeTpuku OLEHKH KJIacTepHU3aLUu.

19. Anroput™mbl, OCHOBaHHbBIE Ha IPUMEHEHHUH PEILAIOIIUX JIEPEBHEB.

20. Kputepun pa3zaenenus y3na: HHQOPMAIMOHHBINA BBIMTPHILI, KpUTepuil Jpkunu.

21. AHcaMOnu pemarnux 1epeBbeB: CIyYalHbIHN JIeC, TPalueHTHBIA OYCTHHT.

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

23. OnpezeneHue ONMOPHBIX BEKTOPOB. S IepHBIN TPIOK.

24. HauBHBIN 06aiieCOBCKHI KIIACCUPUKATOP.

25. MeToapl OLEHKH pachpeneleHus Mpu3HakoB. EM-anroputM Ha mpumepe cMecu

rayccHa.

26. Metoapbl 6e3rpaJieHTHON ONTUMU3ALMU: CIy4YailHbIN MOKCK, hill climb, oTxur, rene-
TUYECKHUI AITOPUTM

6.3 llIka/1a OEHOYHBIX CPEACTB

ypOBHI/I OCBOCHUA

Kputepuu oneHuBaHust

OreHOYHBIE CPEJICTBA

KOMITCTCHITHH (kK011-BO OAIIIIOB)
OTIUYHO 3HAET TEOPETHUYECKHE OCHOBBI OOYUYCHHUsI aHa-
7M3a JaHHBIX W MAalIMHHOTO OOy4YeHHS;, CHEeUUPUKY
BHEJPEHHSI CUCTEM MAIIMHHOTO OOYyUYESHHUS B «OTPACIH»,
OTJIMYHO aHAIM3UPYeT 3ajady, BBIIENsAsS ee 0a30Bble
TECTOBBIE 3aJIaHUS
COCTABIISIIONINE, OTJIMYHO OCYHICCTBIISIET JIEKOMITO3H- (30-40 Gano)
[TpoaBUHYTHI | MO 3aJauy; YMEET HPHUMEHSTH OOJIBIIOE KOJIMYECTBO

(75-100 6ammoB)
«3a4TEHO»

9BPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUECKOTO
Y aKaJIEeMHUYECKOI0 OMbITa; MHTEPECYETCS HOBBIMU TPEH-
JaMH B CBOEH NpoQecCHOHAFHON OTpaciy, paccMaTpH-
BaeT MX C TOYKH 3pEHUS NMPUMEHEHUS B CBOEH JEATENb-
HOCTH; OBICTPO W BEPHO OIICHWBACT CIIOKHYIO CHTYya-
LIUI0, OIIEHUBAET PUCKHU U MOCIEJCTBUS CBOUX JAECHCTBUM,
HaXOJIUT ONTUMAJIbHBIE PELICHHUs 1715l padoYmX 3a/1a4.

WHJIUBUYAJIbHOE 3a/JaHNE
(8-10 6ammoB);

BOIPOCHI ISl 3a4€Ta
(37-50 6amnoB)

ba3zoBriit
(50-74 6amma)
«3a4YTECHO»

Xopouio 3HaeT TeOPEeTHYECKHE OCHOBBI OOYYEHHUS aHa-
7M3a JaHHBIX W MAalIMHHOTO OOYYeHHS;, CHEeNUPUKY
BHEJIPEHUS] CHCTEM MAIIMHHOTO OOYYEHHUS B «OTPACIIH,
XOPOILO aHAIU3UPYET 3a7ady, BIACIAS ee 0a30BbIE CO-
CTaBIISIONINE, XOPOIIO OCYIIECTBISET JEKOMIIO3HUIIUIO
3aJa4l; yMEeT MPHUMEHATh JOCTaTOYHOE KOIMYECTBO
9BPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPYECKOTO
1 aKaJIEMUYECKOI'0 ONbITa; MHTEPECYETCS HOBBIMU TPEH-
JIaMH B CBOel TpodecCHOHaNbHON 0Tpaciy; BEpHO Olle-

TECTOBBIC 3aIaHUSI
(20-30 6ammoB)
WHIMBHUYaIbHOE 33 aHIe
(5-7 6amnoB);

BOIPOCHI ISl 3aUeTa
(25-37 6amnos)
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HUBACT CJIIOXHYIO CHTYaIlHIO, OIECHUBACT PUCKH M II0-
CJIEJICTBUSl CBOUX JICUCTBHH, HAXOIHWT OINTHMAJbHbIC
pelnieHus s padoymx 3aaay.

Cnabo 3HaeT TeOpeTHUECKHE OCHOBBI OOyUCHHS aHAIN3a
JAHHBIX M MAIUHHOTO OOYydYeHUs; creluduky BHeApe-
HUSI CHCTEM MAaITHHHOTO OOYYCHHUS B «OTpacim», ciaadbo
aHaTM3UpYyeT 3aJady, BbIIENsAs ee 0a30BbIe COCTABIISIIO- | TECTOBBIC 3aJaHHs

mue, caad0 OCYIIECTBISCT JeKoMNo3unuio 3amaqw; | (15-20 Gamios)

yMeeT MPUMEHSTh JOCTATOYHOE KOJMYECTBO IBPUCTHK, | MHANBUAYAIbHOE 3a1aHHC
c(hOopMHPOBAaHHEIX HA OCHOBE KOMMEPUECKOTo M akaje- | (2-4 6ama);

MHYECKOTO OMbITa; c1ab0 MHTEpEeCyeTcss HOBBIMH TPEH- | BOTIPOCHI AJIS 3a4eTa
JIaMH B CBOEH mpodeccHoHambHOM oTpaciu; ciabo ore- | (18-25 6amios)

HUBACT CIOXHYIO CUTYAIIHIO, C1a00 OICHUBAET PUCKU U
MOCJIEACTBUSL CBOUX JIeHCTBUH, c1abo0 HaXOAWUT OITH-
MaJIbHBIE pelleHHs 11 pabounx 3aaay.

IToporossiii
(35-49 6amnon)
«3aUTEHO»

He 3maer Teopermveckme OCHOBBI OOYyYEHHS aHaIH3a

. aHHBIX M MAIIMHHOIO O0Oy4YeHUs, crnenuduKy BHeIpe-

Husknii a y ’ nuKy P TECTOBBIE 3aaHUs
HUA CUCTEM MAIIMHHOI'O O6y‘ICHI/Iﬂ B «OTpaCHI/I», HC

(1OTIOpPOTOBBIiA) (0-13 6amaoB);
yMeeT aHAIM3UPOBaTh 3a/1auy, HE OCYIIECTBISET JIEKOM-
(xoMmeTeHIus WHJIUBUYAIbHOE 3a/JaHNE
HO3KMIMIO 33/1a4d; HE yMEET MPUMEHSATH JOCTATOYHOE
He chOpMHUPOBaHA) (0-3 bamna);

KOJIMYECTBO IBPHUCTUK; HE MHTEPECYETCS HOBBIMH TPCH-

(Menee 35 6amIoB) N o BOTIPOCHI JJIS 3a4eTa

JaMH B CBOCH MpoQecCHOHANIBHOW OTpaciu; HE BEPHO

«HE3aYTEHO (0-18 6ammoB)
OIICHUBACT CJIOKHYI) CHTYaIlUi0, HE BEPHO OIICHUBACT

PHCKH Y TIOCJIEACTBUSA CBOUX JIEHCTBUM.

Bce xoMmIeKThI OLICHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPUAIOB), HE00-
XOJUMBIX Ul OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB U (MJIM) OMBITA JESITEIbHOCTH, XapaKTepU3y-
IOIIHEe dTanbl (GOPMUPOBAHUS KOMIETCHIIUI B MPOIECCE OCBOCHHS JAMCUUILUIMHBI (MOIYIS) TO-
JIpOOHO MpeCTaBIeHbI B JOKyMeHTe «DOH]T OLEHOYHBIX CPEJCTB TUCHUILIMHBI (MOIYJIS)».

7. YueOHO-MeTOAMUYEeCKOe U HH(OPMAIHOHHOE O0ecnedeHne TUCIMTILTHHBI
(MoayJis)

7.1 YueOHasi 1uTepaTypa:

1. OCHOBBI HCKYCCTBEHHOT'O MHTEJICKTA: yueO. mocooue st By3oB / Cumopkuna U.I'. —
M.: Kunopye, 2014. — 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C.I'. OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa: yueOHoe nocodue / C.I'. Tosn-
mauéB. — Cankt-IletepOypr: BI'TY "Boeamex" um. J[.®. Ycrunosa, 2017. — 132 ¢. — ISBN
978-5-906920-53-9. — Texkcr : anmeKTpoHHBIH // JIaHb : 3JeKTPOHHO-OMOIMOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/121872

3. bopogckas, E.B. OcHOBBI HCKyCCTBEHHOTO MHTeIIeKTa: yuyeOHoe nocobue / E. B. bo-
poBckas, H.A. JlaBeigoBa. — 4-e uza. — Mocksa: Jlaboparopus 3uanmii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — Tekct: anmekTpoHHbIH // JIaHB: 3IIEKTPOHHO-OMOIMOTEYHAsT CHCTE-
ma. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CuMBOINYECKUI UCKYCCTBEHHBIM MHTEIJIEKT: MaTEMaTUYECKHE OCHO-

BBI MpPECTABIEHUs 3HaHUH: yuyeObHoe mocobue ais By30B / @. A. HoBukoB. — Mocksa: N3na-
tenbeTBO FOpaiit, 2023. — 278 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-00734-3. —
Tekct: osnektpoHHbIt // OOpasoBarenbHas 1uiatdpopma HOpaiir  [caiit]. — URL:

https://urait.ru/bcode/512382
5. Pribuna, I'.B. OCHOBBI IOCTPOCHUS MHTEIUIEKTYAIbHBIX CHUCTEM: yueb. mocobue s
By30B / Peibuna I'.B. — M.: ®unance! u cratuctuka: Uuppa-M, 2010. — 430 c.



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

6. Brrorua BB. DneMeHThI MaTeMaTH4eCKOW TEOPUU MAITMHHOTO 00Y4YeHHs: y4eO. moco-
6ue mis By30B Berorun B.B.; Mock. ¢usuko-texH. un-T (roc. yH-T), PAH, UH-T poGiem nepe-
naun uHpopmarmu uM. A.A. Xapkesuua. — M.: MOI'U - UIITIA PAH, 2010. - 231 c. OcHOBBI
HMCKYCTBEHHOTO MHTEJUIeKTa. [IpakThueckuii kypc: yueO. mocodue mis By3oB / Uymokos BJIL,
AcraxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlaboparopus 3nanuii: ®uzmariut, 2008.
-292 c.

7. Slcauukwmii JI.H. BBeneHne B MCKYCCTBEHHBIH HMHTEIUICKT: ydeO. mocoOue s BY-
30B/Scaunkuit JI.H. - 2-e uza., ucnp. - M.: Akanemus, 2008. - 174 ¢,

8. Ocumnos I'.C. MeTobpl HCKYCCTBEHHOTO MHTEIICKTA! Mororpadus [/OcHnoBr ¢ - M.:
®u3maraur, 2011. - 295 ¢. .

9. JIro b. Teopus u mpakTruKa HeoNpeaeIeHHOro nporpammupoBanus/JIro b.; mep. ¢ anrm.
Tromentes 10.B., Karanos O.T.; pen. nep. Tromenues 10.B. - M.: BUHOM. JlaGoparopus 3Ha-
Hui, 2009. - 416 c.

10. Pyukun B.H., ®ynun B.A. YHuBepcanbHblii HCKYCCTBEHHBIH MHTEIUIEKT M IKCIEPT-
Hble cuctembl / Pyukun B.H., ®ymun B.A. — CI16.: BXB-IletepOypr, 2009. — 238 c.

11. Kypeituuk B.B., Kypeiiuuk B.M., Pon3un C.M. Teopusi 3BONIOIMOHHBIX BBIYUCIIE-
Huit: [Monorpadus]| / Kypeituuk B.B., Kypeitunk B.M., Poqzun C.1. — M.: ®usmarnur, 2012.
—260c,

7.2 MeTounqecmle YKa3zaHusd 110 OCBOCHNI0 THUCIHMAIIJIMHBI (MOIlyJ]SI)

1. MGTOI[I/I‘-IGCKI/IG YKaszaHug Jis1 MMPOBCACHUA MPAKTHYCCKUX 3aHATHHN TI0 JUCHUITIINHE
«OCHOBBI HCKYCCTBEHHOI'O MHTEJUIEKTa» Ul HampasieHus noaroroBku 35.03.07 Texnomorus
IIPOM3BOJICTBA U NEPEPA0OTKH CEIbCKOX03AHCTBEHHOM NMPOIyKIMU — MuuypuHck, 2025.

7.3 UndopmannoHHbie U HM(POBbIe TEXHOJIOTHH (IPOrpaMMHoe odecriede-
HHE, COBPpeMeHHbIe MPodeCCHOHAIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE
CIIPABOYHBIE CHCTEMBI)

VYyeOHast nucuuIUIMHA (MOAY/Ib) MPEIyCMAaTPUBAET OCBOCHHE MH(POPMAIMOHHBIX U IUQ-
POBBIX TexHOJIOTuH. Peanu3zanus M(poBbIX TEXHOIOTUI B 00pa30BaTeIbHOM IMPOCTPAHCTBE SIB-
JsieTCsl OAHOM M3 BaKHEWINUX Lened oOpa3oBaHMs, JAIOLIEH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHbIE KayecTBa 00yJaromuXcs Kak OyayluX BhICOKOKBAIM(HUIIMPOBAHHBIX CIIEIHa-
JIMCTOB.

[{udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()EKTUBHOrO pelieHus
3a/1a4 Mpo(eccroHaIbHOT0, COLIMATBHOT0, JMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BaHUEM pa3Iny-
HBIX BU/IOB KOMMYHHMKAIIMOHHBIX TE€XHOJOrHH. OcBoeHHe IHU(POBBIX TEXHOIOTUH B pamKax
JAHHOW NTUCUUIUIMHBI (MOZYJSl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HaJJIeXkallluM
0o0pa3oM mojy4arhb JIOCTYII, YIPaBIsATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATh U CO3/aBaTh
WH(OpMAIHIO C TTOMOIIBIO IUPPOBHIX YCTPOMCTB U CETEBBIX TexHOJoruid. opmupoBanue mud-
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BJIaJIeHHE WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.3.1 DJ1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBI M 0a3bI TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CereBas snexkTpoHHast OMOINOTEKA)

2. baza naHHBIX 3JeKTpoHHBIX HH(pOopMarmoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
1o 00ecreyeHHIo 0CTyIa K AeKTpoHHBIM HHpopMamoHHbM pecypcam GI'BHY ITHCXB ye-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®T'BHY ITHCXB) ot 09.04.2024 Ne 04-YT/2024)
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https://e.lanbook.ru/

3. DnextpoHHast bubnuoreynas cucrema «HanmoHnanbHbIN UppPOBOH pecypc «PyKoHT»:
Komnekmun «ba3ossiii MmaccuB» u «Komoc-c. Cenbckoe xozsiictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT M0 MPEeJOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrponnoe usnareasctBo KOPAUT» (https://urait.ru/) (ZoroBop Ha oOKa3aHHe
YCIIYT 10 TPEI0CTaBICHUIO JOCTyIa K oOpa3oBarenbHoi miathopme OO0 «DNEKTPOHHOE U3/1a-
tensctBo FOPAWT» ot 07.05.2024 Ne 6555)

5. DnektpoHHo-OMONMOTeuHas cucrema «Bepuanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HUCIOIb30BaHuE ITpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza ngannbix HOB «HauumonanbHas snextpoHHas Oubmmoteka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npenocraBnennn nocrymna k oobektam HOb ot 02.02.2024
Ne 101/HDb/4712-m)

7. CornaiieHue 0 COTPYIHUYECTBE 10 OKa3aHUI0 OMOIMOTEYHO-UH(OPMAIIMOHHBIX H CO-
UOKYJIbTYPHBIX YCIYT MOJIb30BATENsIM YHHUBEPCUTETA U3 YKCIIa WHBAIMJOB TI0 3pEHUI0, c1abo-
BUJISIIIUX, MHBAIHMIOB APYTHMX KATETOPHH C OTPAHWYCHHBIM JIOCTYIIOM K WH(OPMAIWH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas HayuHas oubnnoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nienue o cotpynaudectse oT 16.09.2021 Ne 6/1)

7.3.2. UudopManMOHHbIE CIIPABOYHbIE CUCTEMbI
1. CopaBounas npaBoBas cucrema Koncynbrantllntoc (1orosop nocraBku, ajantauuu U
conpoBoXkAeHUs dKk3eMIUsIpoB cucteM Koncynprantllmoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHbIM nepuoanueckuii cnpaBouHuk «Cuctema 'TAPAHT» (norosop Ha yciy-

' 10 conpoBokaeHUI0 0T 28.02.2025 Ne 194-01/2025).

7.3.3. CoBpemeHHbIe MPOdeCcCHOHATIbHBIE 0a3bl JAHHBIX

1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIBHOM MPO-
rpammbl «PocmeTton» (oroBop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii anextponnoit oubnmoreku eLIBRARY.RU — poccuiickuii nn-
(opMalMOHHO-aHATUTUYECKUI TOpTai B 0071aCTH HAayKH, TEXHOJIOTUH, MEAULIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHON CIyKObl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

5. Ilpodeccuonanpuas 6a3a qanubix. Karamor 'OCTos http://gostbase.ru/.

6. IIpodeccuonanshas 0aza nanubix. ®I'BY DenepanbHbIl HHCTUTYT NPOMBIIITICHHOM
cooctBeHHoctH http://wwwl.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccronanbHas 6a3za JaHHBIX. DJIEKTPOHHBIH (DOHI NMpaBOBON M HOPMATHBHO-
TEXHUYECKO# mokymeHTanuu http://docs.cntd.ru/.

7.3.4. JIMLIeH3MOHHOE U CBOOOHO PACNPOCTPaHsieMOe MPOrpaMMHoOe obectie-
YyeHue, B TOM YUCJIe 0T€YeCTBEHHOI0 MPOM3BOACTBA

No HaumenoBanue PazpaboTunk JocTtynHocTh Ccoinka Ha Eqnabrii PexBHU3UTHI 110I-
ITO (npaBooOia- | (IUIEH3NOHHOE, | peecTp POCCUICKIX TBEPXKIAOIIETO J0-
JIaTeTb) cB0OONIHO pac- | mporpamm s OBM | kymeHrta (Iipu Hanu-
npoctpansemoe) | u B/ (mpy Hamm9Imm) YUH)
1 Microsoft Windows, Microsoft JInnensnonxoe - Jnnensus

Office Professional

Corporation

ot 04.06.2015 Ne
65291651 cpok neit-
CTBUS: OECCPOYHO
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

AnrtusupycHoe mpo- | AO «JlaGopato- | JIuuensuonnoe | https://reestr.digital.g | CyOnuueH3sHoHHbIN
rpammHoe obecriede- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ 000
uue Kaspersky TO» sphrase_id=415165 «Codrerc» oT
Endpoint Security mms (Poccust) 09.12.2024 Ne 6/H,
OnsHeca CPOK JEHCTBHSA: C
09.12.2024 1o
09.12.2025
MoiiO¢uc Craugapt- | OOO «Hossie Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
HBIH - o0JlauHbIe TeX- ov.ru/reestr/301631/? «PyOuxon»
OducHslil makeT Hoyorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
IUTS pabOTHI C TOKY- cusl) 03641000008190000
MEHTaMH H MOYTOH 12
(myoffice.ru) CpOK JieficTBus: Gec-
CpOYHO
OducHslil makeT AO «P7» Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrere»
(meckTomHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
OrneparioHHast C- OO0O "Bazaner | JIumensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBoOOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyenue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
IMporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g JIMeH3nOHHBIN 10-

Ma U1 0OHAp Y KEHHUS
TEKCTOBBIX 3aUMCTBO-
BaHUI B yUCOHBIX H
HAYYHBIX paboTax
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roop ¢ AO «AH-
THUIUIArHaT» OT
23.05.2024 Ne 8151,
CPOK JICHCTBHS: C
23.05.2024 no
22.05.2025

Acrobat Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Adobe Systems

CB00OOIHO pac-
MPOCTpaHsIeMoe

Foxit Reader
- IIPOCMOTP JOKYMEH-
toB PDF, DjVU

Foxit
Corporation

CBoboaHO pac-
MPOCTpaHsIeMoe

7.3.5. Pecypcbl nH(OPMAITMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu « AHTEepHET»

1. CDTOwiki: 6a3a 3nanuii o 1udpoBoi Tpanchopmaruu https://cdto.wiki/

2. OrtkpeiTas
https://www.tensorflow.org/

porpaMMHast

ounobanoreka

JUTSL

MAalIMHHOT'O

oOyueHus

3. ®peliMBOpPK MaIIMHHOTO 00yueHHst A A3bika Python ¢ OTKpBITBIM HCXOAHBIM KOJIOM

https://pytorch.org/

4. OtkpeiTas 6ubnuoreka https://keras.io/
5. Caiit denepanbHON CITyKOBI TOCYIAPCTBEHHOM cTaTHCTHKU (PoccTar). DnekTpoHHBIM

pecypc. Pexxum nocryna: http://www.gks.ru/
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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
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

6. Caiir TeppurtopuansHoro oprana denepanbHoOi CITy>KObI TOCYIapCTBEHHON CTaTHCTH-

ku 1o TamboBckoit obnactu (TamOoBcTar). DNEKTPOHHBIN pecypc.

http://tmb.gks.ru/
7. Pexxum nmoctyma:
8. Pexum nmocrymna:

Pexum nmocryna:

http://www.rbc.ru/ - PocbuznecKoncantunr
http://www.devbusiness.ru/development/staff.htm

9. Caiit BeICIIEN aTTEecTAIMOHHOM Komuccuu // http://vak.ed.gov.ru

7.3.6 llupoBbie MHCTPYMEHTHI, MIPUMeHsiEMbIe B 00pa30BaTeJIbHOM Ipolecce

1. LMS-mardopma Moodle
2. BupryansHas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. Ob6naunble cepBuckl: Annexc./Juck, O6mako Mail.ru
5. Cepsucel onpocos: Sugexc @opmer, MyQuiz
6. Cepsucel Buaeocsssu: Suaekc teaemoct, Webinar.ru
7. CepBHC COBMECTHOM paboOThl Haj mpoekTamu Juis Hebonbmmx rpymnm Trello
http://www.trello.com
7.3.7 Hl/l(l)pOBI)Ie TEXHOJJOTHH, MPUMEHACMBIC TIPH H3YYCHUHU TUCHUIIJIMHBI
Ne| IludppoBsic TexHonOrUH Buner yae6HOM paboTHI, BBINOMHAEMbIE dopmMupyeMble WJIK
C IpUMEHEHHEeM H(MPOBOI TEXHOIOTHH | KOMIIETEHIIUH
Jlekun VK-1 141 -2y]<.1
1 | ObnaEIe TexHOTOrHA HpaﬁTqucxne 3aHATUA VK-1 I/Iﬁ-Zym
2 | bosubline na"nuele Texmm YK-1 WJ-2yica
[IpakTideckne 3aHATHI YK-1 N-2yx1
3 Texnomoruu OecripoBon-  |Jlexknnn YK-1 N-2yka
HOM CBS3U IIpakTrueckue 3aHATUsA YK-1 N-2yk1
4 Hogsie mpousBoacTBeHHBIC | JIeknu VK-1 N-2yk1
TEXHOJIOTUH [IpakTuueckue 3aHATUS VK-1 NJ1-2yx-1

8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne M CIUIIUHBI (MOLYJIA)

HaunmenoBanue
CHEHUAIBHBIX TOMEIEHUH
U [IOMENIEHUN JUTA
CaMOCTOSITEIIbHOM PabOTHI

OCHAIIEHHOCTD CHENUAIBHBIX IIOMEIEHUN 1 IIOMEILIEHUI
JUTSL CAMOCTOSITENTEHOU pabOTHI

393760, Poccus,
TamboBcKast 00J1aCTb,
r. MU4ypHHCK,

yi. MHTEepHannOHabHAs,
oM Ne 101, 2/32

VYueOHast ayquTOpUs TSl IPOBEJICHUST YIeOHBIX 3aHATUH JIEKIIMOHHOTO THTIA:
WnTepaktrBHas gocka — 1 mrt.; CucteMHslid KoMIuIekT — 1 mT.; [Ipoektop
Viewsonic — 1 tt. HaGopbl 1eMOHCTPAIIHOHHOTO 000PYI0BaHHUS U y4eOHO-
HATISAHBIX TOCOOHI.

393760, Poccus,
TamboBcKkas 001acThb,
r. MuuypHHCK,

yi1. MHTepHannoHaNbHAs,
mom Ne 101, 1/114

VYuebHas ayAuTOpHs IJ1s1 IPOBEACHUS YUeOHBIX 3aHITHI CEMHUHAPCKOTO TUIIA,
KyPCOBOTO MPOEKTUPOBAHUS (BBITTOITHEHHS KYPCOBBIX paboT), TPYIIIOBEIX U
WHAWBHTyaJIbHBIX KOHCYJBTAINH, TEKYIIEro KOHTPOJIS ¥ MTPOMEKYTOUHOU
aTTectanuu (KOMIBIOTEpHBIN Kiacc): Cucremusbiii kommuiekT (IIpomeccop Intel
Original LGA 1155 Celeron) — 9 mir.; Kabuner ocHarieH MakeTaMH, HarJIs -
HBIMH y4€OHBIMH ITOCOOUSIMH, TPEHAXKEPAMHU U JPYTUMHU TEXHUYECKUMHU CPEeI-
ctBamMu. KoMmpioTepHas TeXxHUKa OIKIIIOUEHa K ceTH «HTepHeT» 1 obecte-
yeHa goctynoM B OMOC yHuBepcureTa.

393760, Poccus,
TamboBckas 061aCTh,

r. MugypuHCK,

yi1. lHTepHanmoHabHasl,

[Tomenienue a1t caMoCTOSATENbHON paboThl: mpuHTep — 3 wT., MOY Canon i-
Sensys MF 4410, noyroyk Hewlett Packard Pavilion, kommsrotep — 3 i,
kommbtotep Celeron E 3300, komnbtotep Dual Core, komnbstotep OLDI 310
K/I, xonupoBansHbli annapat Kyocera. KomneroTepHasi TEXHMKA MOAKIIOUEHA
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http://vak.ed.gov.ru/
http://www.trello.com/

oom Ne 101, 1/210

K cetr «MIHTEpHET» U 00eCTeUeH JOCTYI B JJICKTPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTEeNbHYIO Cpelly YHUBEPCUTETA.

14




Pabouas nmporpamma nucuurinHbl (Moxyiisi) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» COCTaBJIe-
Ha B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO mo nanpasnennto moaroroBku 35.03.07 TexHo-
JIOTHUSI TPOU3BOJICTBA U TIEPEPAOOTKHU CEIbCKOXO03IUCTBEHHOW MPOYKITNH (YpOBEHb OakanaBpua-
Ta), YTBEP)KIESHHOTO NMpuKa3oM MuHuctepcTBa obpazoBanus U Hayku Poccuiickoit deneparuun
Ne 669 ot 17.07.2017.

ABTOpBI: 3aBeayromuii kadeapoit MaTeMaTHKH, GU3UKH U HH(POPMATMOHHBIX TEXHOJIOTHMA
Kapreunna H.B.

CTapIIMi TpenoaaBaTesib Kadeapsl MaTeMaTUKH, (PU3UKH W WHQPOPMAITMOHHBIX TEXHOJOTHMA
[Tuenuunesa H.B.

Peniensent: 3aBenyromuii kadenpoi CTaHIapTH3ALMH, METPOJOTHH M TEXHHYECKOTO CEpBHCA,
K.T.H., ToueHT XaTyHieB B.B.

[Tporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBUU ¢ 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-METOJUYECKOW KOMHUCCHUU HHXKEHEPHOTO HH-
ctutyra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepkaeHa PenienneM y4eOHO-METOAMYECKOTO COBETAa YHHUBEPCHUTETA MPOTOKOJ
No8 ot 21 anpens 2022 roaa.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[IporpamMmma paccMoTpeHa Ha 3aceqaHUM Kadeapsl MaTeMaTHKU, PU3UKU U HHPOPMAIIMOHHBIX
texuosioruit. [Iporokosn Ne 9 ot «01» utonst 2023 r.

[IporpamMmma paccMoTpeHa Ha 3aceJaHUHM y4eOHO-METOJUYECKON KOMHUCCHUU MHXKEHEPHOIO HH-
cturyra ®I'bOY BO Muuypunckuii I'AY, nporokoin Ne 10 ot 19 uronst 2023 r.

[Iporpamma yTBepkaeHa PemieHneM yueOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA MPOTOKOI
Nel0 ot 22 utons 2023 roga.

[Iporpamma nepepaboTaHa U A0MIOHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu GI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceJaHuM Kadeapsl MaTeMaTUKH, (UMK U HH(DOPMAIMOHHBIX
TexHOoJIOTHH, MpoTokoi Ne 06 ot 14 mas 2024 r

[TporpamMa paccMOTpeHa Ha 3aceJaHHM Y4eOHO-METOANYECKONH KOMHUCCUM HHXEHEPHOIo HMH-
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 u 10MoOIHEHA B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl MaTeMaThKd, (U3UKU U WHOOPMAIMOHHBIX
TexHOJ0rui, mpotokoi Ne 8 ot 07 anpenst 2025 r

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

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

OpuruHan J0KyMeHTa XpaHUTCS Ha Kadeape MpoayKTOB MUTaHMS, TOBAPOBEICHUS U TEXHOJO-
UM 1epepabOTKH MPOTYKIUHU )KUBOTHOBOICTBA
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