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1. Hean ocBoeHMS TUCHUILINHBI (MOIYJIs1)
enssMu OCBOCHUST AUCITUTUIMHBI (MOIYJIS) SIBISIETCSl OBJIAJICHUE OOYYAIOIIUMHUCS OCHOB-
HBIMHX MCTOdaMHU TGOpI/II/I I/IHTGJIJIGKTyaJILHLIX CHUCTEM, HpI/IO6peTeHI/Ie HABBIKOB I10 HUCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJIBHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOA0B IPECACTABICHUSA 3HAHUI U MO-
JIEITMPOBAHMS PACCYXKIACHUM.

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

CornacHo y4yeOHOMY TUTaHy IO HarmpasiieHH0 oAroToBku 35.03.07 TexHomorus mpous-
BOJICTBA M TEPEPAOOTKHU CEIIbCKOXO3SIMCTBEHHON MPOIYKIIMU JUCIUIUTMHA (MOAYJh) «OCHOBBI
HCKYCCTBCHHOI'O MHTCIIJICKTA» OTHOCUTCA K 3JICKTUBHBIM JUCIHUIIJIIMHAM (MOI[y.HSIM) qacCTu, (bOp-

MHPYEMOH y4acTHHUKaMH 00pa3oBaTesbHbIX oTHOIeHUH b1.B./[B.05.02

Jlyiss OCBOGHUS JaHHOW JUCHIUILIIMHBI HEOOXOAMMBI 3HAHUS, YMEHUSI U TOTOBHOCTH, MPH-
0oOpeTeHHbBIE B PE3yJbTaTe OCBOCHHS CIICAYIOUINX MPEAIISCTBYIONIMX AUCIUILTHH: «MaTteMaTu-
Kay», «MHpopmaruka.

3HaHUEe U HABbIKU, C(OOPMUPOBAHHBIC B PAMKaX JAHHOW TUCIUILUIMHBI, HEOOXOIUMBI JIJIs
MIPOXOXKIACHHS TIPOU3BOICTBCHHON MPEIUIIIIOMHON MPAKTUKNA ¥ HAITMCAHUH BBITYCKHON KBaJIH-
(UKaIMOHHOW PabOTHI.

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

B pesynbrare u3ydeHus: AUCHUILTAHBI 00YYaIONIHIICS JOKEH OCBOUTH TPYI0BBIe (DYHK-

OH1H:

[IpoBeneHyre HayYHO-UCCIIEOBATENBCKUX Pa3padOTOK 110 OTAEIBHBIM pa3/ieiaM TEMBI
(40.011 Crenmaiuct Mo Hay4IHO-MCCIIEA0BATEILCKMM M ONBITHO-KOHCTPYKTOPCKUM pa3paboTKaM

(A /.5)

TPYAOBBIC JACHCTBUS:
OcymiecTBiieHre NMPOBEAEHUs PaboOT 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:

VYK-1. CiocobeH oCyIecTBIsATh NOUCK, KPUTUUECKUN aHAINU3 U CUHTE3 MH(GOPMAIUH, PH-
MEHSATh CHCTEMHBIN TTOJIXO/T TSI PEIICHHS TIOCTABICHHBIX 3a/1a4.
I1IK-1. Criocoben mpoBoauTh c6op, 00paboTKy, aHaIM3 U 0000ILIEHHE PE3yIbTaTOB JKC-

NEPUMEHTOB C IPUMEHEHHEM Hay4YHO-TEXHUYECKON HH(POpPMAIIUU U UCCIIeI0BaHUIN

Kpurepun orieHnBaHus pe3yinbTaTOB 00yUYESHUS
Kox u nanme- v PUTEP LR =
Hwuzkwmii (mormo-
Kox u Hanme- HOBaHUE WH- .
POTOBBIiA, KOM-
HOBaHUE KOM- JTUKATOpa JI0- . N .
NIETCHIINS HE IToporoB.srit bazoBsrit [IponBuHYTHIH
METCHIUH CTIDKEHHMS
. | cdopmuposa-
KOMIIETEHIINH
HAa)

VK-1 NI-2yi1 — He moxer He nocrarouno | Jocratouno Ycmentno
CriocobeH ocy- | Haxomut u HaXOJUTh U YETKO HAXOAMUT | OBICTPO HAXO- | HAXOAWT U
IIECTBIISATH MO~ | KPUTUYECKU KPUTHYECKH U KPUTHYECKU | TUT U KPUTH- KPUTHYECKU
UCK, KpUTHYE- aHaJIM3UPYET aHAJIM3UPOBATh | AaHAJIU3UPYET YECKU aHaJIH- aHAJIM3UPYET
CKUil aHATN3 U uHpopMaImio, | nHpopMaIui, | HHPOpPMAIHIO, | 3UPYET UH- uHpOpMAITHIO,
cuHTe3 MHGOP- | HEOOXOAUMYIO | HEOOXOIMMYKO | HeoOxomumyro | (opmanuio, HEOOXOUMYIO
Malliy, IPUMe- | JJIs PEIIeHUs | JJIS pElICHHUs JUTSL PEIICHUS HEOOXOUMYIO | IS PEIICHMS
HATH CUCTEM- MOCTaBJICHHOW | MOCTABJIEHHON | MOCTABJIEHHON | JJIsl pelIeHus MOCTaBJICHHOM
HBIN MTOJIXO/ IS | 3a7a4u. 3aJIa4H. 3aJIauH. MOCTABJICHHOW | 3aja4u.
peLICHHUS T10- 3aJ1a4H.




CTaBJICHHBIX NA-3yk1 — He moxer pac- | Cnabo pac- JlocTaTouno VYceneurHo pac-
3a1a4 PaccmatpuBa- | CMOTpPETh BO3- | CMAaTpuBacT OBICTPO pac- CMaTpUBaeT
€T BO3MOXHBIE | MOXKHBIC BAPH- | BO3MOXHBIC CMaTpuBaeT BO3MOJKHBIE
BapUaHTHI pe- | aHTHI PEIICHHUSA | BapUaHTHI Pe- | BO3MOXKHBIC BapHUaHTHI pe-
IICHMS 33[1a4M, | 3aJa4M U OlLle- | IICHUSA 3a7a4dd, | BAPUAHTHI pe- | LICHHUS 3aJa4H,
OIIEHUBAS UX HHTD UX JI0- 9TOOBKI OI1Ee- [IEHUS 33a4l, | OLIEHMBAS MX
JIOCTOMHCTBA U | CTOMHCTBA U HHTH UX JI0- YETKO OLICHH- JIOCTOMHCTBA U
HEIOCTATKHU. HEIOCTATKH. CTOMHCTBA U Bas UX IOCTO- | HEJIOCTATKHU.
HEOCTATKH. WMHCTBA U He-
JIOCTaTKU.
IK-1. NO-1nga— He ucnons3yer | He noctatouno | Xoporo uc- VYcoemHo uc-
Criocoben mpo- | Hcnons3yer METO/BI aHa- HCTIONB3YeT MOJIb3yeT Me- MOJIB3yEeT Me-

BOIUTH cOOP,
00paboTKy,
aHaIN3 U
00o0meHmne
pe3yabTaToOB
JKCIICPUMEHTORB
C IpUMEHEHHEeM
HAy4YHO-
TEXHUYECKOU
nHPOpMAIUH U
UCCIIEA0BAHUM

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
OTEYECTBEHHO-

TOIBI AHAJIN3A
u 00001IeHU
OTEUYECTBEHHO-

CTBEHHOTO U 3apy0exHOT0 CTBEHHOTO U To U 3apy0ex- | To u 3apyOex-
3apy0eKHOTO | OMBITAa B COOT- | 3apyOEIKHOTO HOT'O OIBITA B | HOT'O OIIBITA B
OIIbITa B COOT- BeTCTByIOHICﬁ OIIbITa B COOT- COOTBCTCTBY- COOTBCTCTBY-
BETCTBYIOIIEH | o0nacTu uc- BETCTBYIOINIEH | fomieil obmactu | romiei obiactu
obnactu uc- CJIeTOBaHUN obiactu uc- WCCIIEIOBAHNN | UCCIIEOBaHUI
CJIEJOBAHUN CIEOBaHUM

NA-2pxc1— 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-
Io1eH 00J1a-
CTH HCCIIENO0-
BaHHUH

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

00TKy, aHAIH3
# 00001IEHHE
OTEYECTBEHHO-
o ¥ MEPOBOTI'O
OITBITA B COOT-
BETCTBYIOLLIECH
00J1acTH uc-
clIeJOBaHMI

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

00TKY, aHaIH3
H 000011IeHre
OTCUYCCTBEHHO-
o 1 MEPOBOI'O
OIIBITa B COOT-
BETCTBYIOLLEH
001acTH uC-
clIeJOBaHMI

B pe3ynbrare u3ydeHus AUCHUILTUHBI (MOYJIs) 00yJaroLIHiics JOKEeH:
3HAaTh MECTO U POJIb OOIIMX BOMPOCOB HAYKH B HAYYHBIX MCCIIEIOBAHUAX;COBPEMEHHBIE
npoOIeMbl MaTeMaTUKH, (PU3UKHU M SKOHOMMKH; TEOPETHUECKUE MOJIENIN pacCyXJIeHHUH, moBese-
HUs, 00y4yeHUsl B KOTHUTUBHBIX HayKaxX; OCTaHOBKY Mpo0OeM MaTeMaTUYeCKOTro U HHGOpMaI -
OHHOT'0 MOJIETUPOBAHMS CIOXKHBIX CHCTEM; B3aUMOCBA3b M (yHIAMEHTAJIbHOE €IUHCTBO €CTe-

CTBCHHBIX HayYK,

yMeTb 2QPEKTUBHO UCIOIB30BaTh Ha MPAKTUKE TEOPETUUECKIE KOMIOHEHTHI HAYKHU: TO-
HATHS, CYKIACHUS, YMO3AKIFOUEHHUS, 3aKOHBI; IPEACTABIIATh MAHOPAMY YHHUBEPCAIbHBIX METOJIOB
paboTaTh Ha COBPEMEHHOW AJIEKTPOHHO-
BBIYHCIIUTEIILHON TEXHUKE; a0CTParupoBaThCsi OT HECYIIECTBEHHBIX (DaKTOPOB MPU MOJEITHPO-
BaHUU PEAbHBIX MPHUPOJHBIX U OOIIECTBEHHBIX SBIEHUI; TUIAHUPOBATH MPOIIECC MOACTUPOBA-
HUSI ¥ BBIYMCIUTEIBLHOIO 3KCIIEPUMEHTA; OCYIIECTBIIATh MOUCK, KPUTHYECKUN aHAIN3 U CHHTE3
nH(OpMaIK, TPUMEHSITH CUCTEMHBIN TTOIXO0/I JIJIsl PEeIIEHUS TOCTABIECHHBIX 3a/1a4;

BIIQ/IETh METOJAAMHU TIOCTAHOBKH 3a/1a4 U 00pabOTKH pe3ylbTaTOB KOMIBIOTEPHOTO MOJIe-

JUPOBaHUs, HABBIKAMHU CaMOCTOSITEIbHOM padoThl B J1a00OpaTOpUM HA COBPEMEHHOW BBIYMCIIH-
TEJIbHON TEXHHUKE.

U 3aKOHOB COBPEMCHHOI'O CCTCCTBO3HAHMU,

3.1 MaTpuia cooTHeceHHs TeM/pa3/1eJI0OB Y4eOHOM THCIUIJIMHBI (MOXYJIs) U
(opMupyemMbIX B HUX YHHBEPCAJIbHBIX H 00513aTeJIbHBIX NMPO(ECCHOHATBHBIX
KOMIIETEeH UM




Komnerenuuu OOuiee
Tewmpl, pa3aensl AUCLUILIMHEL (MOZYJIS) VK-1 TK-1 KOITMMECTBO
KOMIETEHUIUH
1. BBesieHue B HCKYCCTBEHHBIN HHTENIEKT X X 2
2. DKCIIepTHBIE CHCTEMEBI M TIPEACTABICHIE 3HAHMI X X 2
3. AnropuTMBl IOMCKa peUIeHUH X X 2




4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHBI (MOYJIs1)

OO0mmas TpyA0eMKOCTh TUCIUILUIMHBI COCTABIISIET 3 3aueTHbhIe equHuIlbl, 108 akan. yacos

4.1 O0beM TUCUMIIMHBI (MOYJIS1) M BUbI Y4eOHOH padoThl

Komnunuectso ak. yacos

Buib sansuit 10 OYHOM hopMe | 110 3a09HOH hopme
oOyueHust oOydeHus
3 cemecTp 5 Kypc

O6mias Tpy10eMKOCTh AUCIMIUIMHBI (MOAYJIs) 108 108
KonraktHas pabota 00y4aronuxcs ¢ npernojaBaTeneM, B T.4. 48 10
ayJIMTOPHBIE 3aHATHS, U3 HUX 48 10

JIEKIIAHU 16 4

MPaKTUYECKUE 3aHATHUS 32 6
CaMocTosTeNbHas paboTa 00yJaroIUXCst 60 94

mpopaboTka y4eOHOro Marepuaia Mo JUCIUILTHHE (KOHCIIEK 24 29

TOB JIEKIINH, Y9€OHUKOB, MATEPHAJTIOB CETEBBIX PECYPCOB)

BBITIOJTHCHUE WHIUBUYaIbHBIX 3aJIaHUI 24 36

MOJrOTOBKA K TECTUPOBAHHIO 12 36
KonTpons 36 9
Buja UTOoroBoro KOHTpOJIst 3auer

4.2 Jlekuuu
O0BeM B ak. yacax
No Paznmen qucuuimiHb! (MOIYIIS), TEMBI JTEKITHHA oyHas 3aouyHas | PopMupyembie
B U MX COJEPKAHUE ¢dbopma ¢dopma | KOMIETECHIHUH
o0y4eHus | 00ydeHuUs

BBejieHne B MCKYCCTBEHHbIN HHTEJLJIEKT VK-1; IIK-1
1 OCHOBHBIE 3aJlayd CHCTEM MCKYCCTBEHHOIO WHTEJIEKTA. 2 1 VYK-1; IIK-1

Knaccudukauus, Kiiactepusalusi, perpeccusi.

Tumbl MalMHHOTO OOYYEHHUS: C yUHTENEM, 0e3 yUUTeNs, C YK-1; TIK-1
2 |YaCTUYHBIM MPUBJICYCHUEM YUUTENsI, 00yUeHHE C MOJIKpeTie- 2

HHUEM.

IKCIePTHBIE CHCTEMBI H NMpPeIcTABICHHE 3HAHUH YK-1; IIK-1

Knaccudukanus Ha mpuMmepe anroputMa K-oamkaimmx coce- VYK-1; TIK-1

neit (KNN) OmniroHanbHO: BeICTpBIi MOMCK OMKAWIINIX CO-
3 |cenmeii. MeTpHKH OIIEHKH KJIaCCU(UKAIIMU: TIOJTHOTA, TOU- 4 1

HocTh, F1, ROC, AUC. BanuganuonHast ¥ TeCTOBas BRIOOpKaA.

Kpocc-Banunanus. Pabora ¢ kareropuaibHBIMHIIPH3HAKAMH.

Perpeccus. Metpukn onenku perpeccun: MSE, MAE, R2 — YK-1; IIK-1

ko3 uument nerepmuHanmu. JluHelHas perpeccus, MoJu-

HOMUallbHast perpeccus. IlepeoOydeHue W peryispu3anus,

rpebueBas perpeccust, LASSO, Elastic Net.

Jluneiitnble Monenu Ui kiaaccudukanuu. [lepuentpon, ioru-
4 |cThueckasi perpeccusi, IMOJTHOCBA3HbIC HEHPOHHBIE CETH, CTO- 4 1

XaCTUYECKHUH TPAJUCHTHBIN CITyCK M 0OpaTHOE paclpocTpa-

HEHME TpajueHTa. Perynspusanus JMHEHHBIX MoJesell Kiac-

cuduKanuu.

Knacrepusanus. k-means, k-means++, DBSCAN, armomepa-

TUBHas Kjactepusanus. MeTpuKH OLIEHKHU KJIACTEPH3aLuU

AJITOPUTMBI OMCKA PeleHu i YK-1; IIK-1

ANTOpHUTMBI, OCHOBAaHHBIE HA MPUMEHEHUH PEIIAIOIUX Jepe- YK-1; IIK-1
5. |BbeB. Kputepunpazaenenus ysna: WHGOPMAIIMOHHBIA BBIUT- 2 1

point, kputepuid JKMHHM. AHCaMONIM pelaroiuX JIepeBbEB:

5




CITy4aiiHbIi Jiec, TpaAMEHTHBIA OYCTHHT.
Meton omopHBIX BeKTOpoB. llpsmas um oOpaTHas 3amadga.
OnpeeneHne OMOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

HauBHbiii OaiiecoBckuii kiaccugpuratop. MeToabl OICHKU YK-1; TIK-1
pacnpenenenus npu3HakoB. EM-airoputM Ha mpuMepe cMecu
6. |rayccuas. 2
MeTtopl O€3rpaiMCHTHON ONITUMU3AIIUY: CITyYalHbINA TTOUCK,
hill climb, omxur, reneTuyeckuii aropuT™
NTOI'O 16 4
4.2 llpakTu4yecKkue 3aHITUSA
O0bem B ak.gyacax | DopMupyembie
No Pazgen quctuminabl (MOIYIs), TEMbl 3aHSITHI ouHas | 3a04Hasg | KOMIIETECHIIUNA
- U UX COJEPKAHUE dbopma | dopma
00y4eHus|00yUeHUsI
1 Mertozp1 paboThI ¢ TabuiiamMu B Python. Arperartust u Busya- 8 1 YK-1; TIK-1
" | nu3anus qaHHbIX. [IpoBeieHre MepBUYHOTO aHAIN3a JaHHBIX.
Hcnonb3oBanue 1 cpaBHEHNE aNTOPUTMOB KIIaCCU(UKAIHAH: YK-1; IIK-1
2. | kNN, pemmaromue nepeBbes 1 MX aHCAMOJIH, JIOTHCTUIECKAas 8 2
perpeccusi.
3 Hcrnonk30BaHue U OL[CHKA aITOPUTMOB perpeccuu. [Toadop 8 1 VK-1; IIK-1
ONTUMAJIBHBIX ITAPAMETPOB PETPECCHUM.
" OnTuMHu3anMoOHHbIE 33129 1 uX pemenus. [londop runepma- 8 2 YK-1; IIK-1
paMeTpOB aJIrOPUTMA C HOMOIIBIO METOIOB ONITHMH3ALIUH.
HUTOI'O 32 6

4.4 JlaGopaTopHbie padoThI
JlaboparopHblie pabOThI HE TPETYCMOTPEHBI.

4.5 CamocTosiTe/ibHasi padoTa 00y4yarouuxcs

O0BeM ak. 9acoB
Paznen nucuurmHbl . ouyHas | 3aoyHas
Buj camocTosTensHON paboThI
(Momys) ¢dopma dhopma
o0y4eHus | 00ydeHusl
IIpopaboTka ydeOHOr0 MaTepualia Mo AUCHHUILINHE (KOHCIEK-
1. Beenenue B uc- o 8 8
. TOB JICKIIMH, YUCOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
KYCCTBCHHBIN MH- "
TeILICKT BrimonmHeHre WHANBHTyaTbHBIX 3a/IaHUH 8 12
IToaroToBKa K TECTUPOBAHUIO 4 12
IIpopaboTka ydeOHOrO MaTepualia Mo AUCHUILIUHE (KOHCIEK-
2. DKcIepTHbIE CH- N 8 7
TOB JICKIIMH, YU€OHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
CTEeMbl M TIPE/ICTaB- —
o Brinonnenue MHIMBUAYaNbHBIX 3aJaHUI 8 12
JIeHre 3HaHUH’
[ToaroTroBKa K TECTHPOBAHUIO 4 12
IIpopaboTka ydeOHOTO MaTepuaia Mo AUCHHUIUINHE (KOHCIEK- 8 7
3. AIropurMmsl 1o- | TOB JIEKIMH, y4eOHUKOB, MaTEpHAIOB CETEBBIX PECYPCOB)
WCKa pelIeHUH BrimonHeHre WHANBHUTyaTbHBIX 3a/1aHUH 8 12
[ToaroTroBKa K TECTHPOBAHUIO 4 12
HUTOI'O: 60 94

MeTO}II/I'-IeCKI/Ie YKazaHug JJI1 IPOBECACHUSA IMPAKTUYCCKUX 3aHATHH 110 JAUCIHUIIIINHE «Oc-
HOBBI UCKYCCTBEHHOT'O MHTEJUIEKTa» il HarpasieHus noarotoBku 35.03.07 Texnonorus npo-
W3BOJICTBA U MEPEepadOTKH CETbCKOXO3HCTBEHHON MPOAYKIINH — MuaypuHCK, 2023.




4.6 BbinojiHeHUe KOHTPOJIbHOI padoThl 00yYalOIIMMUCS 32049HO0I (hOPMBI
ITpuctynaTh K BBIIOJIHEHUIO KOHTPOJIBHOM pabOThl HEOOXOAUMO IOCIE U3Y4YEHUS MaTe-
pHaja 1o JIMTepaTypHbIM UCTOYHHUKAM, YOCAMBIIUCH TyTEM OTBETOB HA BOIPOCHI Ul CAMOIPO-
BEPKH, YTO MaTepuas TEMbl YCBOECH.
[enbro KOHTPOJIBHOM PaOOTHI O JUCLMILIMHE SIBJISIETCS pACCMOTPEHHE TEOPETUUECKUX
acIIeKTOB U IIPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPHs YIIPABJICHUS HAyYHBIM UCCIIEJOBAHUEM.
TpeGoBanust K 0HOPMIICHUIO.
KonTtposnbHast paboTa MOXET ObITh BBIIIOJHEHA B YUEHHYECKOM (LLIKOJIBHOW) TeTpaau
WM Ha Juctax gopmara A4 medyaTHbIM MM PYKOIHCHBIM (YETKUM, YATAEMBIM) CIIOCOOOM.
BeinonHeHHble 3a1aHus pacronaraloTcs Mo NpeAcTaBIeHHOMY NopsaaKy. CHCOK UCHOJIb3ye-
MO JTUTEPATyPHl IPUBOIUTCS B KOHIIE pabOTHI.
Ha tuTynpHOM nucTe pacnojaraercs cieayrouias nHhopMalys: Ha3BaHUE IUCIUILIH-
Hel, ®.1.0. obyuarommiics, Kypc, rpymnmna, HOMep 3a4eTHOM KHUXKH, HOMEpP BHIOPAaHHOTO Ba-
pHaHTa U HOMEpa BBINOJIHEHHBIX 3a/laHUH 110 MOPSAAKY B CIEIYIOIIEM BHJIE:
Cpoku BbIIIOJIHEHUS. BbINoIHEHHAs KOHTpOJIbHAs paboTa MOANMCHIBAETCS 00ydaro-
IIMMCS M C/IaeTCsl Ha MPOBEPKY IpernoAaBareso Ha Kadeapy B yCTAaHOBJIEHHBIE CPOKH, Kak
npaBuiio, 3a 10 gHeit 1o Hauyana ceccuu. [IpoBepka KOHTPOJIBHON PabOTHI MpernogaBaTeIeM
OCYILECTBIISICTCA B TeUEHHE Helenu mnocie ee caaud. KoHTponbHas paboTa 10KHA OBITh
3ayTeHa K Haydajly 9K3aMEHAlMOHHON CECCHUM.

4.7 Conep:xanue pa3iejaoB JUCHUILIUHBI (MOLYJIs1)

1. BBeneHue B MCKYCCTBEHHbIN HHTEJIEKT.

OcHoBHbIE 3a/la4ll CUCTEM HCKYCCTBEHHOTO MHTesuiekTa. Kimaccudukamus, kiacrepusa-
s, perpeccus. TUITbI MAIIMHHOTO OOYYCHUS: ¢ YIUTENeM, 03 YUUTeIsl, C YaCTUIHBIM MTPHUBIIC-
YEHHEM YUUTeNsl, 00y4eHHEe C TIOJKPEIICHUEM.

2. JKCHepTHBIE CHCTEMbI H MPECTABJIEHHE 3HAHUIA.

Knaccudukanus Ha npumepe anroputma k-Ommkaimmx coceneit (kNN) OniuoHanbHO:
BricTphlii mOoNCK Omkalmux coceneid. MeTpuku OleHKH KiacCHU(pUKAIMU: TOTHOTA, TOYHOCTb,
F1, ROC, AUC. Banunanmonnas u TectoBasi BeiOopka. Kpocc-panumanus. PaGora ¢ xareropu-
aJTBHBIMH TIPU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — koa¢¢unuent nerepmuHa-
nuu. JluneliHas perpeccusi, moJuHOMHUabHas perpeccus. [lepeoOyueHue u perynspusanus,
rpe6HeBas perpeccusi, LASSO, Elastic Net.

Jluneitnbie Monenu ais kiaccudukanuu. [leprentpon, Joructuyeckas perpeccus, moJ-
HOCBSI3HbIE HEHPOHHBIE CETH, CTOXAaCTHUECKUN TPAJAMEHTHBIN CITyCK U 00paTHOE pachpocTpaHe-
HUE TpajiueHTa. Perynspusamus JMHEHHBIX MOIeTIeH KIlacCU(DUKAIINUN.

Knacrepuzauus. k-means, k-means++, DBSCAN, arnoMepaTuBHas KIIacTepH3aIlusL.
MeTpukH OLEHKH KJIacTepHU3alun

3. AJITOPUTMBI MOUCKA pPeleHuid.

ANTOPUTMBI, OCHOBAaHHBIC HAa MPUMEHEHUH PEIIAIOIINX JIepeBbeB. Kputepun pasneneHus
y371a: HH(GOPMAIIMOHHBIN BBIUTPHINI, KpuTepuid [ xuHu. AHCaMOIM pENIAlOIINX JAEPEBLEB: CIY-
YaifHbIi Jiec, TPaJIUeHTHBIM OyCTHHT.

MeTton onopHbIX BeKTOpoB. [Ipsimas u oOpatHas 3agada. OnpeseneHue OnopHbIX BEKTO-
POB. SnepHbIN TPIOK.

HauBHbiii GaiiecoBckuit knaccudukaTtop. MeToasl OIEHKH paclpeneleHus] MPU3HAKOB.
EM-anroputm Ha npuMepe CMeCH IrayCCHaH.

MeTtosl 6€3rpaIMeHTHON ONTUMU3ALINU: CITydaiHbIi mouck, hill climb, ot-kur, reneru-
YECKHUU aJITOPUTM.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
[Ipn u3ydeHHH TUCHUIUIMHBI (MOJYJISl) MCIOJIb3YIOTCS MHHOBAIlMOHHBIE 00pa3oBaTeilb-
HBIC TCXHOJIOTUHU Ha OCHOBC MHTCIrpalili KOMIICTCHTHOCTHOI'O U JINYHOCTHO-OPUCHTUPOBAHHOT'O
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MOJXO/I0B C 3JIEMEHTAMHU TPAJUIIMOHHOTO JIEKIMOHHO-CEMHUHAPCKOTO M KBa3UMPO(eCcCHOHATb-
HOro OOy4YeHHUsl C HCIOJIb30BAHHEM HHTEPAKTHUBHBIX (HOpPM TNPOBEACHMS 3aHSATHH, HCCIEA0Ba-
TEJIbCKOHM MPOEKTHOW ACATEIbHOCTH U MYJbTUMEIUINHBIX YUeOHBIX MaTEPHUAIOB

Buj yuebHoi paboThI O0pa3oBaTelbHbIE TEXHOJIOTHH

QHGKTpOHHI)Ie MaTcpualibl (B T.4. CCTCBBIC I/ICTO‘IHI/IKI/I), HCIIOJIb30BAHHUEC

Jlekmun . o
MYyJBTUMEIUHHBIX CPEACTB, Pa3IaTOYHBIA MaTepHall.

TCCTI/IpOBaHI/IC, BBIMNIOJIHEHNUE T'PYNIIOBBIX ayAUTOPHBIX 3aHaHHﬁ, UHIAUBUY-

HpaKTI/I‘IeCKI/IC 3aHATHA
aJIbHBIC JOKJIaJbI.

Brimonnenne pedepatuBHON pabOTHI; TOATOTOBKA M 3alUTa COOOLICHUS C

CamocTosiTenbpHbIe paboTHI . 5
WCITIOJIb30BAaHUEM CIIAMJIOBBIX MPE3CHTAIUH.

6. OneHo4YHbIE CpeACTBA JUCHMILIUHBI (MO/YJIs)

OCHOBHBIMU BH/IaMU JIUCLUIUIMHAPHBIX OLEHOYHBIX CPEACTB IpU (YHKLHOHUPOBAHUU
MOJIyJIbHO-PEHTUHTOBOM CHCTEMBbI OOYUYCHHS SIBIISIOTCS: HA CTaJAUU PYOSIKHOTO pedTuHTa, (op-
MHUPYEMOTO I10 pe3yabTaTaM MOAYJIBHOTO KOMIBIOTEPHOI'O TECTUPOBAHMS — TECTOBbIE 3aJ[aHUS;
Ha CTaJuU MOOIIPUTCIIBHOI'O peﬁTHHFa, Q)opMpreMoro 10 pe3yJibTaTaM HAllMCAHUA U 3alIUThI
pedeparoB no akTyalbHOW MpobiaeMaTukKe, Ha CTaAUM IPOMEKYTOUHOIO PEUTHHTa, onpeaese-
MOTO TIO pe3yJbTaTaM CIa4yH 3aueTa — TEOPETHUYECKHE BOMPOCHI, KOHTPOJIMPYIOLINE TEOpeTHYe-
CKO€ coJiepKaHue yueOHOro Marepuana, 1 paKTHUYeCKUue HaBbIKM U3 Pa3JIMYHBIX BUI0B Ipodec-
CHOHAJIBHOW AesTenpHOCTH oOyyaromerocs nmo OITOIl manHoro HampamieHus, GpopMupyembie
IpU U3YYCHUH JUCLUIUIMHBI (MOAYJIsl) «OCHOBBI HCKYCCTBEHHOT'O HHTEIUIEKTa)

6.1 IIacopT GoHAA OLIEHOYHBIX CPEICTB MO AMCHUIIIINHE

Ne | Kontponupyemsie paznenst (Temsl) | Kon konTponupyemoi OrneHoYHOE CpeiCTBO
/1 JTUCITUTUINHBI (MOJTYIIST) KOMIIETCHIIMH HaumeHnoBanue KonuuectBo
. VK-1; IIK-1 TecToBbI€ 3amaHusA 20
BBejieHne B HCKYCCTBEHHBIN UH-
1. Temsl pedepaTon 5
TEJJIEKT
Bompocsr aiist 3agera 8
VK-1; IIK-1 TecToBBIe 3aaHU 20
DKCHepTHBIE CHCTEMBI U TIPECTaB-
2. . Temsbl pedepaToB 5
JIeHWEe 3HAHUH
Bonpock! 1ist 3aueTa 10
VK-1; IIK-1 TecToBble 3a1aHUA 20
3. | AJITOPUTMBI TIOUCKA PELICHUIA Tembl pedepaton 5
Bompocsr qi1s1 3agera 8

6.2 Ilepeuens Bonpocos st 3auera (YK-1, ITK-1)
. OCHOBHBIE 33/1a4M CUCTEM UCKYCCTBEHHOTO MHTEUIeKTa. Kiaccndukanmusi.
. OCHOBHBIE 33/1a4M CUCTEM MCKYCCTBEHHOTO MHTEIIeKTa. Kinactepuszanus.
. OCHOBHBIE 33/1a4M CUCTEM MCKYCCTBEHHOT'O MHTEJUIEKTa. Perpeccus.
. Tumnpl MamMHHOTO O0YYEHHUS: C YUUTEIIEM.
. Tunsl MalIMHHOTO O0y4YeHUs: 6€3 yUuTes.
. Tumnpl MammMHHOrO O0YUYEHHS: C YACTUYHBIM MPUBJICYCHUEM YUUTEIS.
. TUnbl MalIMHHOTO O0y4YeHUS: O0yUEHHUE C MOAKPETITICHUEM.
. Knaccugukamnus na npumepe anroputma k-Omxkaiimux coceneit (kNN)
. BeICcTpBIif MOMCK OMMKANTIINX coceeH.
10. MeTpuKku OlleHKH KIacCU(pUKALUU: TOTHOTA, TOYHOCTh, F1, ROC, AUC.
11. BanuparnmonHas u TecToBasi BhIOOpka. Kpocc-Banumanms.
12. PaboTa ¢ KaTeropuajbHbIMU MPU3HAKAMH.
13. Metpuku onierku perpeccun: MSE, MAE, R2 — koadpurninent nerepmuHarym.
14. JIuneitHas perpeccusi, MOJUHOMHUAIIbHAS perpeccusl.
15. IlepeoGyuenue u perynspuzanus, rpedHenas perpeccusi, LASSO, Elastic Net.

OO ~NOoO O WN P
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16. [lepuenTpoH, JOrUCTUYECKAST PETPECCHS], TOJHOCBA3HbIC HEHPOHHBIE CETH, CTOXACTHU-
YECKUH TPAJIMEHTHBIN CITyCK 1 00paTHOE paclpoCTpaHEHUE IPalueHTa.

17. Perynspu3zanus JUHEHHBIX MOJIENEH KiIacCu(DUKAITUIH.

18. Kiacrepusarus. k-means, k-means++, DBSCAN, ariiomepaTvBHas KJ1aCTEpH3AIHSL.
MeTpuKH OLEHKH KJIaCTepU3aIiH.

19. Anroputmbl, OCHOBaHHbIE Ha IPUMEHEHUH PEILAOLIUX JIEPEBHEB.

20. Kputepun pa3aenenus y3ia: HHPOPMAIUOHHBINA BRIMTPHILI, KpuTepuil [pxunu.

21. AncaM0im pemaromux AepeBbeB: CydalHbIN Jiec, TPaIueHTHBI OYCTHHT.

22. Metox onopHbIX BeKTOpoB. [Ipsimast u oOparHas 3a1aya.

23. OmnpeienieHne ONOPHBIX BEKTOPOB. S EpHBIN TPIOK.

24. HauBHbIN 06aiieCOBCKUI KIIACCUPUKATOP.

25. MeToapl OLEHKHM pachpeneseHus Mpu3HakoB. EM-anroputm Ha mnpumepe cMecu

rayccHaH.

26. Metoapl 0e3rpaiMeHTHON ONTUMHU3AIMHI: CIydalHbId mouck, hill climb, omxur, rene-
TUYECKHUI AITOPUTM

6.3 llIxa/1a OlEHOYHBIX CPEACTB

YpoBHU OCBOEHUS
KOMITETCHIIHI

Kputepuu onenuBanus

OLeHoYHbIE CpencTBa
(K011-BO OAIIITIOR)

IIponBuHYTHII
(75-100 6ammoB)
«3a4TEHO»

OTIMYHO 3HAET TeOpeTHUEeCKHe OCHOBBI OOy4YeHMs aHa-
7M3a JAaHHBIX W MAalIMHHOTO OOYYeHHS;, CHEeUUPUKY
BHE/IPEHUSI CUCTEM MAIIMHHOT'O OOYUEHHS B «OTPACIIN,
OTIMYHO aHAJIM3UPYET 3aJady, BbLACHISI ee 0a30BbIe
COCTaBJISIIOLIUE, OTIUYHO OCYIIECTBISET JIEKOMIIO3H-
[UI0 3a7ayl; yMEEeT NPUMEHATh OONBLIOE KOJINYECTBO
3BPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPYECKOTO
1 aKaJIEeMHUYeCKOI'o OMbITa; MHTEPECYeTCs HOBBIMU TPEH-
JlaMH B CBOEH NpodecCHOHAILHON 0Tpaciy, paccMaTpH-
BaeT MX C TOYKH 3pEHUS NMPUMEHEHUS B CBOEH NEATENb-
HOCTH; OBICTPO M BEPHO OLICHHWBACT CIIOXKHYIO CHTYya-
LIMI0, OIIEHUBAET PUCKHU U MOCIIEJICTBUS CBOUX JAECHCTBUM,
HaXOJUT ONTUMAaJIbHbBIE PELICHHUS 171 padoymX 3a/1a4.

TECTOBBIE 3aJIAHHUS
(30-40 6amnos)
HHANBUAYAJIbHOC 3a1aHNEC
(8-10 6ammoB);

BOIIPOCHI ISt 3a4€Ta
(37-50 6amnoB)

BazoBrrit
(50-74 6amna)
«3a4YTEHO»

XOpoIo 3HaeT TEOPETUYECKHE OCHOBBI OOy4YeHHs aHa-
7M3a JaHHBIX W MAalIMHHOTO OOy4YeHHS;, CHEeUUPUKY
BHEJIPEHHUSI CHCTEM MAIIMHHOTO OOYUYEHHS B «OTPACIINY,
XOpOIIO aHAIN3UPYET 3a7ady, BHIIEIss ee 0a30BbIe CO-
CTaBJIAIONINE, XOPOUIO OCYIIECTBIISIET JEKOMITO3UIHIO
3aJ]auyd; yMeeT NPUMEHSTh JOCTATOYHOE KOJINYECTBO
IBPHUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUYECKOTO
M aKaJeMUYECKOT0 ONbITa; HHTEPECYETCS] HOBBIMH TPEH-
JaMH B CBOEH MPOo(eCCHOHATBHON 0Tpaciy; BEpHO Olle-
HUBAET CJIOKHYI) CHUTYallUlO, OLIEHWBAET PHUCKUA M II0-
CIIEJICTBUSl CBOMX JACUCTBHH, HAaXOAMT ONTHMAJbHBIC
pereHus st pabodnx 3amad.

TECTOBBIE 3aJIAHHUS
(20-30 Gamnos)
WHIUBHIYaIbHOE 3a1aHHE
(5-7 6amnoB);

BOIPOCHI ISl 3a4€Ta
(25-37 6amnoB)

[Toporossrii
(35-49 6amnon)
«3a4TEHO»

Cnabo 3HaeT TeopeTHUECKIEe OCHOBBI OOYUCHHS aHAIN3a
JIAHHBIX U MAIIMHHOTO OOy4YeHUs; crienuuKy BHEIpe-
HHUS CHCTEM MAaIIUHHOTO OOYUYCHHS B «OTpacian», ciaado
aHAJIM3MPYET 3a/ady, BbIACAA e¢ 0a30BbIe COCTABJISIO-
e, clado OCYMIECTBISET JACKOMITO3UITUIO 3a/1auu;
yMeeT MPUMEHATh JOCTATOYHOE KOJIUYECTBO JBPHUCTHK,
c(hopMupOBaHHEIX HA OCHOBE KOMMEPYECKOTO W aKaje-
MHYECKOTO OITBITa; ¢1ab0 WHTEpeCyeTcs HOBBIMH TPCH-
JlaMUu B CBOell mpoeccHoHanbHON oTpaciu; ciabo orle-
HUBAET CIOXHYIO CUTYAIIWIO, C1a00 OIIEHUBAET PUCKH U

TECTOBBIC 3aJIaHHUS
(15-20 6amnoB)
WHIMBUIYaIbHOE 3a/1aHHE
(2-4 danna);

BOITPOCHI /ISl 3a4eTa
(18-25 6annoB)
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IOCJIEACTBHSL CBOMX MEHCTBUM, €1a00 HAXOIUT OITHU-
MaJbHBIC pEIICHHS I pabounx 3a1ad.

He 3Haer TeopeTHuyeckne OCHOBBI OOyYCHHsS aHAIHM3a
. AHHBIX M MAIIMHHOTO O0ydYeHHMs; CIeHU(pUKY BHEAPE-
Huszkuit A Y ’ UKy P€ | recroBre 3a/1aHUs
. HHUS CHCTEM MAIIMHHOTO OOYYEHHUs] B «OTPAciu», He
(1oTIOpOTOBBIif) (0-13 6annoB);
yMEeT aHAIM3UPOBATh 33/1a4y, HE OCYIIECTBIISIET ICKOM-
(KOMIIEeTEeHIHs WHIUBHIYaIbHOE 3a1aHHE
MO3UIMIO 3a/1a4d; HE YMEET MPHMEHSATH JOCTATOYHOE
He c(hOpMHUPOBAHA) (0-3 6amna);

KOJIMYECTBO 3BPHUCTHK; HE MHTEPECYETCs] HOBBIMHU TPEH-
(menee 35 6annoB) . o BOIIPOCHI JJISI 3a4eTa
JaMH B CBOEH MpodecCHOHANBHOM OTpaciu; HE BEPHO
«HE3aYTCHO (0-18 6amoB)
OLICHUBACT CIIOXHYIO CHTYallHi0, HE BEPHO OIICHHBACT

PUCKH U TOCJIICACTBUA CBOUX HCﬁCTBHﬁ.

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MaTepUAIOB), HEOO-
XOJUMBIX JJIS OLIEHKH 3HAaHWM, YMEHUW, HaBBIKOB U (WJIM) OMBITA JIEATEIbHOCTH, XapaKTepU3y-
IolUe ATanbl (GOPMHUPOBAHMS KOMIETEHIIMNA B MPOLIECCE OCBOCHHUS NUCUUIUIMHBI (MOIYJIS) MO-
IpoOHO MpeCTaBIeHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEICTB TUCIUILTHHBI (MOIYJIS)».

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIUOHHOE OOecnedeHne TUCHUILTHHBI

(Mmoxy.st)
7.1 YueOHasi inTepartypa:

1. OCHOBBI HCKYCCTBEHHOT'O MHTEJUICKTA: yuel. mocooue s By3oB / Cumopkuna WU.I'. —
M.: Kuopyc, 2014. — 245 c.: un. - bubmumorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C.I'. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa: yuebHoe nocodue / C.I'. Ton-
MauéB. — Cankrt-IletepOypr: BI'TY "Boenmex" um. JI.®D. Ycrunona, 2017. — 132 ¢. — ISBN
978-5-906920-53-9. — TekcT : 2neKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/121872

3. bopogckas, E.B. OcHOBBI HCKyCCTBEHHOTO MHTEINIEKTa: yuebHnoe nmocodue / E. B. bo-
poBckas, H.A. [laBeimoBa. — 4-e u3n. — Mocksa: Jlaboparopust 3nanuid, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — Tekct: snekTpoHHbIH // JIaHb: 31EKTPOHHO-OMOIMOTEUHAs CUCTe-
ma. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CUMBOINYECKUN HUCKYCCTBEHHBIM WHTEIJIEKT: MATEMAaTUYECKUE OCHO-

BbI NPE/ICTABIIEHUs 3HaHUM: yuyeOHoe nocodue g By30B / @. A. HoBukoB. — Mocksa: 13na-
tesnbeTBO FOpaidt, 2023. — 278 c. — (Briciee obpazosanue). — ISBN 978-5-534-00734-3. —
Texct: onektponnblii  // OOpaszoBarenvHas 1miatpopma HOpaiit  [caiit]. — URL:

https://urait.ru/bcode/512382

5. Pribuna, I'.B. OCHOBBI NOCTPOEHUS MHTEJUIEKTYaIbHBIX CHUCTEM: yued. mocolue Juist
By30B / Peiouna I'.B. — M.: ®unHance! u cratuctuka: Uuppa-M, 2010. — 430 c.

6. Berorua BB. DiieMeHTBI MaTeMaTHYeCKON TEOPUH MAIIMHHOTO 00YYeHHs: y4el. oco-
6ue ans By30B Berorun B.B.; Mock. ¢usuko-texH. uH-T (roc. yH-T), PAH, UH-T po6nem nepe-
naun uHGopmarnuu uMm. A.A. Xapkesuda. — M.: MOI'U - UIIIIN PAH, 2010. - 231 ¢. OcHOBBI
UCKYCTBEHHOTO MHTeJIeKkTa. [IpakTrueckuil kypc: yued. mocobue ans By3oB / Uymokos BJIL,
AcrtaxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlabopatopus 3nanuii: @uzmaraut, 2008.
-292c.

7. Scaunkuit JI.H. BBenenne B WMCKYCCTBEHHBIM HMHTEIUIEKT: yde0. MOcOOWe i BY-
30B/Acuunkuit JL.H. - 2-e uzn., ucrp. - M.: Akagemus, 2008. - 174 ¢,

8. Ocuro I'.C. MeTobl HCKYCCTBEHHOTO MHTeUIekTa: MOHOTpadus [/OCHIoBr €. - M.
®usmaraur, 2011. - 295 ¢. .

9. JIro b. Teopus u mpakTHKa HeoNpeAeIeHHOTo mporpammupoBanus/JIro b.; mep. ¢ aHrI.
Tromenues 10.B., Karanos FO.T.; pen. nep. Triomennes FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
auit, 2009. - 416 c.

10. Pyukun B.H., ®ynun B.A. YHuBepcaibHbIil HCKYCCTBEHHBIN MHTEIJIEKT U HKCIEPT-
Hble cuctemsl / Pyukun B.H., ®ymun B.A. — CI16.: BXB-IletepOypr, 2009. — 238 c.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

11. Kypeituuk B.B., Kypeitunk B.M., Pom3un C.M. Teopust 5BOIIOLIMOHHBIX BBIYMCIIE-
Huii: [Monorpadus] / Kyperiuuk B.B., Kypeitunk B.M., Pomzun C.U. — M.: ®usmaraur, 2012.
—260c,

7.2 MeTounqecm/Ie YKazaHud 110 OCBOCHUIO U CIHUIIIMHBI (MOI[y.]'lﬂ)
MeTtoauyeckue ykazaHus JUIsl IPOBEACHUS IPAKTUYECKUX 3aHATUHN MO AucuUIuInHe «Oc-
HOBBI UCKYCCTBEHHOI'O MHTEJIJIEKTa» Ul HalpasiieHus moarotoBku 35.03.07 TexHonorus mnpo-
W3BOJICTBA M MEPEPabOTKH CEIbCKOXO3IMCTBEHHOW MPOAYKITMU — MuaypuHck, 2023.

7.3 Undopmanuonnbie M uuGppoBbIe TEXHOJIOTHH
(mporpammHoe obecnieuyeHmne, COBpeMeHHbIe NMPodeccHnoHaAIbHbIE 0a3bl

JAHHBIX U1 HH(OPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI)

VYyebHas nucuuIuivHa (MOYJIb) MpeIycCMaTPUBAET OCBOCHHE WH(DOPMAITMOHHBIX U U (-
POBBIX TeXHOJIOTHH. Peanu3amus HuQpoOBBIX TEXHOIOTUN B 00pa30BaTEIbHOM MIPOCTPAHCTBE SIB-
JSIeTCs OJJHOM M3 BXKHEUIIMX Iejied 00pa30BaHMsI, JAIOMICH BO3MOXKHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJarOIIUXcs Kak OyAyIInuX BHICOKOKBAIM(DUIIMPOBAHHBIX CIICIHA-
JIMCTOB.

[{udpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB A(P(EKTUBHOTO PEIICHUS
3a7a4 MPo(HeCcCHOHAILHOTO, COIMATLHOTO, JMYHOCTHOTO XapaKTepa ¢ UCIIOJIb30BaHUEM Pa3iny-
HBIX BHJIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTHH. OcBoeHHE HHU(POBBIX TEXHOJOTHH B paMKax
JAHHOM JIMCIUIUTUHBI (MOIYJIS)) OPUEHTHPOBAHO HA CIIOCOOHOCTH OE30MAacHO M HaJICKAIIHM
00pa3oM Mmoy4arhb JIOCTYII, YIIPABISATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLICHUBATD U CO3/1aBaTh
UH(POPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue mud-
POBOIl KOMIIETEHTHOCTH Mpeamojaraer paboTy ¢ JaHHBIMH, BJaJICHHE HWHCTPYMEHTAMH JUISA
KOMMYHHKAITHH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASI CUCTEMBbI M 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKkTpoHHasi OMOJIMOTEKA)

2. DnekTpoHHO-OMONMOTeuHast cuctema usmarenscTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT TO MPEJOCTABICHHUIO JOCTYMa K 3JeKTpOHHBIM m3gaHusiM OO0
«M3narenscTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMONMMOTEUHass cucTtema u3aarenscTBa <«Jlamby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3zaHUE YCIYT MO MPEAOCTABICHHUIO JOCTYyMa K 3JIEKTPOHHbIM u3naHusM OO0
«M3patenbctBo Jlanby ot 06.04.2023 Ne 2)

4. baza naHHBIX 3JeKTPOHHBIX MH(pOpMamoHHbIX pecypcoB @I'BHY [THCXB (morosop
10 00€CIeYeHHIO0 JI0CTyIa K AMEeKTpOHHBIM HHpopManmoHHbM pecypcam ®I'BHY [THCXb ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnekTpoHHO-OMOmMoTeyHass  cuctema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJANIEHHE HA TIpeocTaBlieHre qoctyna ot 13.04.2023
Ne 6/1 x JIunenznonnomy noroBopy ot 04.07.2013 Ne 27)

6. DiekTpoHHast OubnMoTeyHas cucrema «HarmoHanbHbIH 1UPOBOI pecypc «PyKOHT»:
Kosekiuu «ba3zoseiii MmaccuB» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT Mo mpeaoctaBieHuo goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «Anexrponnoe n3narenbctBo FOPAUT (https://urait.ru/) (ToroBop Ha OKa3aHue
yCIIyT 10 MPEJOCTaBIEHHUIO J0CTyNa K oOpa3zoBarensHo miatpopme OO0 «DnekTpoHHOE U3/a-
tenbcrBo FOPAWITY ot 06.04.2023 Ne 6)

8. DnekrpoHHo-0nOIMOTeUHas cuctema «Bepraackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCITOIb30BaHue TTpon3BeneHuii oT 26.03.2020 Ne 14/20/25)
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9. baza nmannbix HOB «HanumonanbHas snextpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHnu Kk HOb u mpenocraBnennn noctymna k oobextam HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. CorsaiieHue o COTPYAHUYECTBE MO OKA3aHUIO OMOIMOTCYHO-UH(DOPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT TOJIb30BATEIIIM YHUBEPCUTETA U3 YMCIIa MHBAJIHUJIOB 110 3PEHUIO, Clla-
OOBHUIAIINX, HHBAIKIOB IPYTUX KATETOPHI ¢ OrPaHUYCHHBIM TOCTYIOM K MH()OPMAIIUH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IuiockonedatHoro tekcta TOI'BYK «TamGoBckas obnactHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corma-

nieHue o cotpynaudectse ot 16.09.2021 Ne 6/n)

7.3.2 UndopMalniuoHHbIE CIPABOYHBbIE CHCTEMbI
1. CnpaBouHas npasoBas cuctema Koncynprantllntoc (oroBop noctaBku U COIPOBOXK-
nenus sx3eMiursipoB cucteM Koncynerantllmroc ot 03.02.2023 Ne 11481 /13900/3C)
2. DneKTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
T'M IO COIPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpemeHHbIe NIPodeccHOHATbHbIE 0a3bI JAHHBIX
1. baza maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH()OPMAIMOHHO-00Pa30BaTEIIHLHOM MPO-

rpamMMbl «Pocmetony (moroBop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoit snextponnoit 6ubnanoreku eLIBRARY.RU — poccuiickuii nH-
(dhopMalMOHHO-aHATUTHYECKUI TTOPTall B 00JIACTH HAYKH, TEXHOJIOTUU, METUIIMHBI 1 00pa3oBa-
uus - https://elibrary.ru/

3. IToptan oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
rOCYIapCTBEHHOW CTATUCTUKU -

4. OtkpoiTeie naHHble @DenepalibHON  CITyKObI

https://rosstat.gov.ru/opendata
5. TIpodeccuonanbubie 0a3bl gaHHBIX. basa mamabix zbMath https://lib.tusur.ru/ru/
resursy/bazy-dannyh/zbmath

6. ITpodeccuonansubie 6a3pl naHHbIX. PocTexHamszop http://www.gosnadzor.ru/
7. ITIpodeccuonanpHblie 6a3pl JaHHBIX. Poccuiickas acconuanusi HCKYCCTBEHHOTO WHTEN-
nekta [DneKTpoHHbIH pecypc]. — Pexxum moctyma: http://www.raai.org, cBoOo1HbI#

7.3.4 JInieH3MOHHOE M CBOOOIHO PacpoCTpaHsaAeMoe MPOorpaMMHOe
o0ecrneyeHune, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOM3BOACTBA

Ccbuika Ha
HoctynHocTh Enunsiit peectp PexBuzuthl
o Paspabotunx 10 (TMLIEH3HOHHOE, poccuiickux MOATBEPKIAIOLLETO
N Hamverosanne (mpaBoobnanaTenp) CBOOOIHO MporpaMm JIOKyMEHTa
pacmpoctpansemoe) | anst O9BM u B]] (pu HATMYWN)
(ipu HaTM4IMH)
Jluuensus
Microsoft . or 04.06.2015
1 | Windows, Cl\élrlccr)?;ggtn JIunensnonnoe - Ne 65291651
Office Professional P CPOK JIeHCTBHS:
OeccpovHo
Asumpycioe CyemmensonmIR
HPOTPAMMIOE AO «Jlaboparopust h_ttps://reestr.dl ¢ 000 «CodTekc»
2 obecneucrue . Kacnepckoro» JIuueH3noHHoe gital.gov.ru/ree ot 06.07.2022 Ne 6/n
Kaspersky Endpoint (Poccus) str/366574/?sph Cpé)K ,ﬁeﬁCTBy;a' ’
Security nmst 6usHe- rase_id=415165 ©22.11.2022
ca mo 22.11.2023
MoitOduc Cran- 00O «Hogsie https://reestr.di KonTpakt
3 JApPTHBIH - oGJiauHbIe THeH3HOHHOE gital.gov.ru/ree ¢ 000 «Py6GuKoH»
OducHsIi makeT TEXHOJIOTHI H str/301631/?sph or 24.04.2019
Jutsi paboTHI C JI0- (Poccus) rase_id=269844 | Ne0364100000819000012
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KyMCHTaMH U T0Y- 4 CpOK JIeiCTBHS:
toii (myoffice.ru) 0eccpovHo

IIporpammuas cu-
cTema Juis o0Hapy-
JKCHHS TCKCTOBBIX https://reestr.di
3aMMCTBOBAHUH B AO «AHTHIIAIATY gital.gov.ru/ree
4 | y4eOHbBIX U HAYY- (Poccus) JIuuensuonHoe | str/303350/?sph
HBIX paboTax «AH- rase_id=269818
turaruat BY3» 6
(https://docs.antipla
giaus.ru)

JIn1eH3MOHHBIN 10rOBOp
¢ AO «AHTUIIaruaT
ot 17.04.2023 Ne 6627,
CpOK JEHCTBHUA:
¢ 17.04.2023
o 16.04.2024

Acrobat Reader - CroBomio - -
5 | mpocMoTp HOKY- Adobe Systems A
mextos PDF, DjVU pacnpocTpassemMoe

Foxit Reader - mpo- - -

6 | cmotp noxymentos | Foxit Corporation Croboxio
PDF, DjvU pacnpocTpaHsaeMoe

7.3.5 Pecypcbl HHOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEepHET»

1. CDTOwiki: 6a3a 3nanuii o rudposoii Tpancopmaruu https://cdto.wiki/

2. OtkpeiTass ~ mporpaMMHas ~ OuOnuMoTeKa A MalIMHHOTO  OOy4eHHs
https://www.tensorflow.org/

3. ®peitMBOpK MAIIMHHOTO 00y4YeHHs Ui si3bika Python ¢ OTKpPBITBIM MCXOIHBIM KOJOM
https://pytorch.org/

4. OtkpsiTas 6ubnmoreka https://keras.io/

5. Caiit denepanbHO Cy>KOBI TOCYIapCTBEHHOM cTatucTHKU (PoccTar). DnekTpoHHbBIM
pecypc. Pexxum nocryna: http://www.gks.ru/

6. Caiit TeppuropuanpHoro oprana denepanbHON CIIyKOBI TOCYAapCTBEHHON CTATUCTH-
ku 1o TamboBckoit o6mactu (TamOoBcTar). DnekTpoHHBIM pecypc. Pexum mocryma:
http://tmb.gks.ru/

7. Pexxum nocryna: http://www.rbc.ru/ - PocbuznecKoncantunr

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

9. Caiir BrICIIEH aTTecTaliMOHHON KoMuccuu // http://vak.ed.gov.ru

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce
. LMS-mnarpopma Moodle

. BupryanbHast nocka Mupo: miro.com

. Buptyansnas nocka SBoard https://sboard.online

. Bupryansnas nocka Padlet: https://ru.padlet.com

. O6naunsie cepBuckl: Annekc./luck, Odmako Mail.ru

. Cepsucel onpocos: Suaexkc ®opmbel, MyQuiz

. CepBuchl Bujeocsi3u: SIuaekc Tenemoct, Webinar.ru

CepBHc cOBMecTHOI pabOThl Hajg npoekTamu Juis HeOonpmmx rpymn Trello
http://www.trello.com

ONOUTAWN R
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7.3.7 llm¢ppoBble TeXHOJIOTMHU, IPUMEHsIeMble TIPU U3yYeHHH THCIUIITHHBI

Bugsl yaeOHOI paboThI, BEIIOIHIEMEIE | DopMHpyeMBIe
Ne| [udposbie TeXHOIOTHH AL Y P . PMHPY naK
C IPUMEHCHHEM ITU(PPOBOI TEXHOJIOTUN | KOMITCTESHIUH
Jlexuyn YVK-1 WJ1-2y.
1 | O6mauHBIe TEXHOJIOTHH H A2y
[IpakTuyeckue 3aHATHS VK-1 WNJ1-2yx1
Jlexumu VK-1 N-2yi1
2 | bonblve JaHHEBL
0 c Aa N [IpakTHyeckue 3aHATHI VK-1 N-2yi1
3 Texnonoruu OecnipoBon-  |Jlekuun VK-1 WNJ1-2yx.1
HOU CBS3U IIpakTrueckue 3aHsATUA YVK-1 N-2yx1
HoBrie nponsBoicTBeHHBIE | JIeKITMN YK-1 U-2yxa
4
TEXHOJIOTUU IIpakTuueckue 3aHATUSA YK-1 -2y

8. MartepuajibHO-TEXHUYECKOE o0ecnevyeHne M CIUITUHBI (MOLYJIA)

HaunmenoBanue
CHELHAIbHBIX TTOMEILEHUH
U OMENIEHUN T
CaMOCTOSITEIIbHOM PadOTHI

OcHaIIIEHHOCTh CHEUAIBHBIX NOMEIMEHNHA U NOMEIEHUN
JUTSE CAMOCTOSITENTFHOU paOOTHI

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

yia. MaTepHannoHanpHas,
mom Ne 101, 2/32

VYueOHast ayAUTOPUs IS IPOBEICHUS YUCOHBIX 3aHITHIA JICKIIAOHHOTO THIIA:
WNurepaktuBHas nocka — 1 mt.; CuctemMHblii KOMIUIEKT — 1 wt.; [IpoekTop
Viewsonic — 1 mrr. Habops! 1eMOHCTPAIMOHHOTO 000PYI0BaHHS U yUeOHO-
HATISLAHBIX TOCOOHI.

393760, Poccus,
TamboBCcKast 0071aCTh,
r. MuuypuHCK,

yi1. UHTepHannoHanbHasi,
nom Ne 101, 1/114

YyeOHast ayquTOpusl [UIs NPOBEACHUS YIEOHBIX 3aHATUI CEMUHAPCKOTO THIIA,
KYpPCOBOTO MPOEKTUPOBaHUsI (BBIMOIHEHUS] KYPCOBBIX Pa0OT), TPYIIOBBIX U
WHIUBUIYaTbHBIX KOHCYJIbTALUH, TEKYIIET0 KOHTPOJISI K IPOMEXYTOYHOM
aTTecTaluy (KOMIBIOTEPHBIN Kiacc): Cucremubiid kommuiekT (IIpomeccop Intel
Original LGA 1155 Celeron) — 9 mir.; KabuHeT ocHallieH MaKeTaMu, HaTJIs -
HBIMU Y9€OHBIMU TIOCOOMSIMHU, TPEHAKEPAMHU U APYTUMU TEXHHYECKHMH CPEJI-
ctBamu. KomnbroTepHas TexHUKa NOAKIIOYEHA K ceTH «HTepHeT» u obecrie-
uyeHa goctynoM B OMOC yHuBepcurera.

393760, Poccus,
TamboBCKast 0071aCTh,
r. MuuypuHCK,

yi1. IHTepHannoHanbHasi,
nom Ne 101, 1/210

[TomerieHue st CaMOCTOSATENbHON paboThl: puHTep — 3 wT., MOY Canon i-
Sensys MF 4410, noyroyk Hewlett Packard Pavilion, kommsrotep — 3 i,
xommbtotep Celeron E 3300, komnbtorep Dual Core, kommerotep OLDI 310
K/I, xonupoBaisHbIit anmapat Kyocera. KomnbroTepHas TEXHHKA MOAKIIIOUEHA
K cetr «MIHTEpHET» U 00ecTeueH JOCTYI B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.
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PaGouas nmporpamma aucuuruinHbl (Moxyiisi) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» COCTaBJIe-
Ha B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO no nanpasnenuto moaroroBku 35.03.07 TexHo-
JIOTHUSI TPOU3BOJICTBA U TIEPEPAOOTKHU CEIbCKOXO03SUCTBEHHON MPOIYKINY (YPOBEHB OakanaBpra-
Ta), YTBEP)KIEHHOTO MpUKa3oM MuHucrepcTBa obpazoBanus U Hayku Poccuiickoit denepanuu
Ne 669 ot 17.07.2017.

ABTODBI:
3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKN U HHHOPMAMOHHBIX TexHomoruii Kapreunna H.B.

Crapumii npenojaBatenb Kadeapbl MaTeMaTHKH, QU3UKH ¥ HWHOOPMAIIMOHHBIX TEXHOJIOTUN
[Tuennnnesa H.B.

VA

Peuensent: 3aBepyrounmii kadeapoi cTaHzapTH3alMd, METPOJOTUU M TEXHUYECKOTO CEpBHUCA,
K.T.H., ToueHT XaTyHies B.B.

LT

[IporpamMmma paccMoTpeHa Ha 3aceJaHuM Kadeapsl MaTeMaTUkKH, (PU3MKKU U UH(DOPMALMOHHBIX
texnosioruil. [Iporoxon Ne 10 ot «10» urons 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUU Y4eOHO-METOJAUYECKON KOMUCCHUU HH)KEHEPHOI'o HH-
cturyra ®I'6OY BO Muuypunckuiit I'AY, nporokon Ne 11 ot 15 uronst 2021 r.

[Tporpamma yTBepkaeHa PemieHneM y4uyeOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA MPOTOKOII
Nel0 ot 24 nrons 2021 roxa.

[Iporpamma nepepaboTaHa U 10MOIHEHA B cOOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.
[TporpamMa paccMoTpeHa Ha 3aceJaHMM Kadeapbl MaTeMaTHKH, (GU3MKH M WH(POPMALMOHHBIX
texHosoruil. [Iporokon Ne 8 ot «12» anpenst 2022 r.

[TporpamMa paccMOTpeHa Ha 3aceJaHUM y4eOHO-METOAMYECKOW KOMHMCCHUHM WH)XEHEPHOTO WH-
ctutyra ®I'b6OY BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBepkaeHa PemieHneM y4uyeOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA MPOTOKOII
Ne8 ot 21 ampens 2022 rona.

[Tporpamma nepepaboTaHa 1 J0MoJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acefqaHuu Kadeapbl MaTeMaTHKU, GU3UKH U WHOOPMAIMOHHBIX
texHosoruil. [Iporokon Ne 9 ot «01» urons 2023 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOJNYECKON KOMHUCCHUU HH)KEHEPHOIro HH-
cturyra ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 10 ot 19 urons 2023 r.

[Iporpamma ytBepkaeHa PemieHneM yueOHO-METOAMYECKOTO COBETa YHUBEPCHUTETA MPOTOKOII
NelO ot 22 urons 2023 roga.
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