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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, NU3YUCHUC OCHOBHBIX METOAOB IIPCACTABICHUS 3HAHUU 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 CEIBCKOXO3SMCTBEHHON MPOIAYKIIMU AUCIUIUTMHA (MOAYJb) «OCHOBBI
HCKYCCTBCHHOI'O MHTCIIJICKTA» OTHOCUTCA K 3JICKTUBHBIM JUCHUIIJIMHAM (MOI[YJISIM) qacCTu, (bOp-

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

Jlyiss OCBOGHUS JaHHOW JUCHIUILIIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS U TOTOBHOCTH, MPH-
0oOpeTeHHbIE B pe3ybTaTe OCBOCHUS CIEAYIOUIMX MPEAIIECTBYIOMUX AUCHUIUIMH: «MaTemaTu-
ka», «HpopmaTuka.

3HaHUEe U HABbIKU, C(OOPMUPOBAHHBIC B PAMKaX JAHHOW TUCIUILUIMHBI, HEOOXOIUMBI JIJIs
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-MCCIICA0BATEILCKMM M OMBITHO-KOHCTPYKTOPCKUM pa3padoTKaM

(A /.5)

TPYJIOBBIE ACHCTBHUS:
OcymiecTBiieHHe 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.
I1K-1. Criocoben nmpoBoguTh cO0p, 00paboTKy, aHaIM3 U 0000IIEHHE PE3yIbTaTOB JKC-

NEPUMEHTOB C IPUMEHEHHEM Hay4YHO-TEXHUYECKON MH(POpPMAIIUU U UCCIIeI0BaHUN

Kpurtepun oreHnBaHus pe3yinbTaToOB 00YUYESHUS
Kon n nanme- v PUTEP ey =
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
0000meHne
pe3yabTaToOB
JKCIICPUMEHTORB
C IpUMEHEHHEeM
HAy4YHO-
TEXHUYECKOU
nHPOpMAIUH U
UCCIIEA0BAHUM

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:
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 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 MaTpuia cooTHeceHHs TeM/pa3/1eJI0B Y4eOHOM IMCIUIIMHBI (MOXYJIs) U
(opMupyemMbIX B HUX YHHBEPCAJbHBIX H 00513aTeJIbHBIX NMPO(EeCCHOHATBHBIX
KOMIIEeTEeH UM




Komnerenuuu Oommee
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 M coepKaHue TUCUUILIMHBI (MOXYJIA)
OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe eauHuIlbl, 108 akan. yacos

4.1 O0bemM TUCUMIIMHBI (MOYJIS1) M BUbI Y4eOHO padoThl

KonunyecTBo ak. yacoB
S — 10 04HOU popme | 1o 3a0uHOM hopme
o0y4eHus o0OyueHus
3 cemecTp 5 Kype
OO0mast TpyT0eMKOCTh JUCITUTUIMHBI (MOJTYIs) 108 108
KonraktHas pabota 00ydaronmxcs ¢ mpenojaBaTeseM, B T.4. 32 6
ayJUTOPHBIE 3aHATHS, U3 HUX 32 6
JIEKITAHA 16 2
MTPAKTHYECKUE 3aHATHUS 16 4
CaMocTosTeNbHas paboTa 00yYaroMXCst 76 98
npopaboTka y4eOHOro Marepuaia Mo JUCIUILIMHE (KOHCIEK 30 23
TOB JIEKIINH, Y4€OHUKOB, MAaTEPHAJTIOB CETEBBIX PECYPCOB)
BBITIOJTHEHNE WHIVBUYaIbHBIX 3aTaHUI 30 39
MOJITOTOBKA K TECTUPOBAHUIO 16 36
KonTpons - 4
By uTOoroBoro KOHTpoJIst 3auer
4.2 Jlekuuu
O0OBeM B ak. yacax
No Pazgen quctuminHbl (MOAYJIs), TEMBI JICKITHIA OYHas 3aouHas | DopmMupyembie
B U MX COJEPKAHUE ¢dopma ¢dopma | KOMIETEHIMH
o0yueHus | 00yUueHwsI
BBejeHne B MCKYCCTBEHHbIN HHTEJLJIEKT VK-1; IIK-1
1 OCHOBHBIE 3aJlaydl CHCTEM HCKYCCTBEHHOTO WHTEJUICKTA. 2 05 VK-1; IIK-1
Knaccuduxkarnms, kiacrepusariysi, perpeccus. '
Tunbel MamMHHOTO O0YYEHHUS: C yUHUTENeM, 0e3 yUUTes, C YK-1; IIK-1
2 |YaCTUYHBIM MPUBJICYCHUEM YUUTENSI, 00yUEHHE C MOJIKPeTIe- 2
HUEM.
IKCIepPTHBIE CHCTEMBI H NMpeacTABICHHE 3HAHUH YK-1; IIK-1
Krnaccudukanums Ha npumepe anroput™a K-Ommkaimx coce- YK-1; IIK-1
neit (KNN) OmirionanbHO: BRICTPBIi MOUCK OIMKAWIIINIX CO-
3 |cenmeii. MeTpHKH OIICHKH KJIaCCU(UKAIIMU: TIOJHOTA, TOY- 4 0,5
HocTh, F1, ROC, AUC. BanuganuonHas 1 TeCToBast BEIOOpKa.
Kpocc-Banupanus. Paborta ¢ kareropuaJbHBIMUIIPU3HAKAMH.
Perpeccusi. Metpukn ouenku perpeccun: MSE, MAE, R2 — YK-1; TIK-1
ko3 GuIMeHT AeTepMuHanuy. JIMHeHHas perpeccus, MOJH-
HoMuanbHast perpeccus. IlepeoOydenue u perynspusanus,
4 |rpebueas perpeccust, LASSO, Elastic Net. 4 0,5
Jlunetinsie Momenu s Kinaccudukanuu. [leprentpoH, Joru-
CTHYECKasl perpeccusi, MOJTHOCBI3HbIC HEWPOHHBIE CETH, CTO-
XaCTUYECKUI TPaJUCHTHBII CIIyCK M 00paTHOE pacmpocTpa-
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HEHHE TpajueHTa. Perymnspusanus TMHEWHBIX MOJesei Kiac-
cuUKaIum.

Kunacrepuzanus. k-means, k-means++, DBSCAN, arinomepa-
THBHAs KJIacTepu3alus. METPUKH OLICHKU KIACTEPU3AIIHN

AJITOPUTMBI IONCKA pPelieHu i

YK-1; IIK-1

ANTOPUTMBI, OCHOBAaHHBIE HA MPHUMEHEHUH PEHIAIONINX Jepe-
BbeB. Kputepunpasaenenus ysna: WHQOPMAIMOHHBIH BBIWT-
poiin, kputepuid JKuHH. AHCAaMONMM pelIaroiuX JIepeBbEB:
CITy9alHBIH Jiec, TPaJNeHTHBIN OYCTHHT.

Meton omopHBIX BeKTOpoB. llpsmas um oOpaTHas 3amada.
OnpeeneHre OMOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

YK-1; IIK-1

HauBnelii OaiiecoBckuil kinaccupukarop. MeToabl OLEHKH
pacnpenenenust npu3HakoB. EM-airoputM Ha mpuMepe cMecu
rayccuat.

MeTtopl O€3rpaiMCHTHON ONITUMU3AIIUY: CITyYalHBINA TTOUCK,
hill climb, omxur, renetryeckuit anroput™m

YK-1; IIK-1

UTOI'O

16

4.2 TlpakTU4YecKue 3aHITUS

Pazgen quctumabl (MOIYIS), TEMBI 3aHSITHI

" UX COACPKAHUC

O0BeM B ak.gacax

O4YHas

dbopma
00y4eHus

3a04YHasn

dbopma
o0OyueHus

dopmupyemeie
KOMIIETECHIIUU

Mertozp1 paboThI ¢ TabiuiiamMu B Python. Arperarust u Busya-

4

1

VK-1; TIK-1

nu3anus naHHeix. [IpoBeneHre nepBHYHOTO aHANN3a JAHHBIX.

perpeccusi.

Hcnonb3oBaHue U CPABHEHUE AJITOPUTMOB KJIACCU(PHUKALIH:
2. |kNN, pemratoniue nepeBbesi 1 X aHCaMOJIH, IOTHCTUIECKAs 4 1

YK-1; IIK-1

Hcnonb30BaHue 1 OLIEHKA aJropuTMOB perpeccud. [lonbop
ONTUMAJIbHBIX MIAPAMETPOB PEIPECCHHU.

YK-1; I[IK-1

4.

OHTHMI/ISaL[I/IOHHBIe 3alavyi U UX pCIICHUS. HO,Z[GOP runepmia-
PaMETPOB AJITOpUTMA C ITOMOIIBKO METOAOB OIITUMHU3ALINN.

4 1

YK-1; IIK-1

HUTOI'O

16 4

4.4 JlabopaTopHbie padoThI

JlaboparopHble pabOThI HE IPETYCMOTPEHBI.

4.5 CamocTosiTe/ibHasi padoTa o0y4yaroumuxcs

O0BeM ak. 4acoB
Paznen muciuminHbl . OouyHas | 3a0yHas
Bun camocrosTensHOM paboTHI
(Momysst) ¢dbopma dhopma
00y4eHus | 00ydeHus
[IpopaboTka yuyeOHOrO Marepuaia Mo JUCIUILTHHE (KOHCIIEK-
1. BBenenue B uc- pop o y p ( 10 8
. TOB JICKIIUH, Y4€OHUKOB, MATEPHUAJIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIH WH- >
TeIUIeKT BrimonHeHne HHIUBUAYAIBHBIX 3aaHUI 10 13
IloAroToBKa K TECTUPOBAHHUIO 5 12
[IpopaboTka yuyeOHOrO Marepuaia Mo JUCIHHUILTHHE (KOHCIIEK-
2. DKCIepTHbIE CH- pop @y P ( 10 8
TOB JICKIIUH, Y4€OHUKOB, MATEPHUAJIOB CETEBBIX PECYPCOB)
CTEeMBbl U TMPEICTaB- ~
o Brinonnenue MHIUBUAYaNbHBIX 3aJaHUI 10 13
JICHUE 3HAHUHT
IToAroToBKa K TECTUPOBAHHUIO 5 12
3. Anroputmel 1o- | [IpopaboTka ydeOHOTO MaTepuaia Mo AWCIHUIUINHE (KOHCIEK- 10 7
HCKa pelICHUI TOB JICKIIUH, Y4€OHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
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Brinonnenne HIMBUAYaNbHBIX 3aJaHUI 10 13

IToAroToBKa K TECTUPOBAHHUIO 6 12

HUTOI'O: 76 98

MeTtoauueckue ykazaHus JUisl IPOBEACHUS IPAKTUUECKUX 3aHATUHN 10 AucuurnHe «Oc-
HOBBI UCKYCCTBEHHOI'O MHTEJIJIEKTa» Ul HalpasieHus 1noarotoBku 35.03.07 TexHonorus mnpo-
W3BOJICTBA M MEPEPabOTKH CEIbCKOXO3IMCTBEHHON MPOYKIIMKU — MuaypuHck, 2024,

4.6 BoinnosiHeHHe KOHTPOJIbHOI padoThl 00y4aOIIMMHUCS 3209HO (opMBI
ITpuctynaTh K BBIIOJIHEHUIO KOHTPOJIBbHOM pab0Thl HEOOXOAUMO IOC]IE U3Y4YEHUs Mare-
pHaja 1o JIuTepaTypHbIM UCTOYHUKAM, YOEAMBIIUCH IyTEM OTBETOB Ha BOMIPOCHI ISl CaMOIIPO-
BEPKH, YTO MaTepuas TeMbl YCBOECH.
Lenbt0 KOHTPOJIBHON PAOOTHI MO JUCHUIUIMHE SBJISETCS PACCMOTPEHHE TEOPETUYECKIX
aCIIeKTOB U IIPUMEHEHHUE OCHOBHOT'O MHCTPYMEHTAPHs YIIPaBJICHUS HAyYHBIM HCCIIEJOBAHUEM.
TpeboBanwusi K 0HOPMIICHUIO.
KontponbHast paboTa MOXET ObITh BBIIIOJHEHA B YUEHHMYECKOM (ILIKOJIBHOW) TeTpaau
WM Ha Juctax Gopmara A4 medaTHBIM WM PYKONHCHBIM (YETKHM, YATAEMBIM) CIIOCOOOM.
BeinonHeHHble 33/1aHus pacroiararoTcs Mo MpecTaBIeHHOMY Nopsaky. CIIHCOK MCIOJb3ye-
MO JTUTEPATyPHl IPUBOIUTCS B KOHIIE PaOOTHI.
Ha tutynpHOM nucTe pacnojaraercs cieayromas nHGopMaIys: Ha3BaHUE TUCIIHATUIN-
Hel, ®.1.0. obydarommiics, Kypc, rpynmna, HOMEp 3a4€THOW KHM)KKH, HOMEp BHIOPAaHHOTO Ba-
pHaHTa U HOMEpa BBIMOJIHEHHBIX 3a/laHUH 110 MOPSAKY B CIEIYIOIIEM BHIE:
Cpoku BBITIOSTHEHHS. BBITIOTHEHHAss KOHTpOJIbHAs paboTa MOANKCHIBAETCS 00ydaro-
IIMMCS M C/IaeTcsl Ha MPOBEPKY IMPernoAaBareso Ha Kadeapy B yCTaHOBJIEHHBIE CPOKH, Kak
npaBuiio, 3a 10 aHeit 1o Hauyana ceccuu. [IpoBepka KOHTPOJIBHON PabOTHI MpernogaBaTeIeM
OCYILECTBIsICTCS B TeUEHHE Helenu mnocie ee caaud. KoHTponbHas paboTa 10MKHA OBITh
3ayTeHa K Haydajy 9K3aMEHallMOHHOW CECCHUH.

4.7 ConepxxaHue pa3/iesioB JMCUUILIHHBI (MOIYJIs1)

1. BBeieHUe B HCKYCCTBEHHbIH HHTEJVIEKT.

OcCHOBHBIE 33J]Jaul CUCTEM HMCKYCCTBEHHOro MHTesekTa. Kiaccudukanus, kiactepusa-
1us, perpeccus. TUIIbI MAIIMHHOTO OOYyYEHUs: C yUUTeaeM, 0e3 yuuTens, C YaCTUYHBIM NpUBJIe-
YEeHUEM YUuTells, 00ydeHHe C MOJIKPEIIICHUEM.

2. JKCcNepTHbIE CHCTEMbI U NMpPeACTABIeHHe 3HAHUIA.

Knaccudukanus Ha npumepe anroputma k-ommkaiimux coceneit (kNN) OnuuoHanbHO:
beicTphiif mouck Ommkalmmx coceneil. MeTpuku olleHKH Kilaccu(UKaluy: MOJHOTA, TOYHOCTD,
F1, ROC, AUC. Banunanmonnas u TectoBas Bbibopka. Kpocc-Banunanus. Pabora ¢ kareropu-
aIbHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koad¢unuent nerepmuHa-
uuu. JluneliHas perpeccusi, MoJMHOMHUalbHas perpeccusi. [lepeoOyueHue u perynspuzanus,
rpebneBas 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, arnomepaTuBHas KiacTepU3allys.
MeTpukHr OLIEHKH KJIACTEpHU3ALNHT

3. AIrOpuTMBI NOMCKA PelleHHId.

AJropuUTMBI, OCHOBaHHbIE HA IPUMEHEHUH pelIaloNuX AepeBbeB. Kputepun pasnenenus
y351a: “HGOPMAIIMOHHBIN BBIUTPHINIL, KpuTepuit /DkuHu. AHCaMOIU pelIaonmx JIepeBbeB: CIy-
YalHBIH JIec, TPaIueHTHBINH OYCTHHT.

Merton onopHbIX BeKTOpoB. IIpsiMas u oOpaTHas 3amaya. OnpeneneHne OnOPHBIX BEKTO-
pOB. S AepHBII TPIOK.




HauBHblil GaiiecoBckuii kimaccudukatop. MeToapl OICHKU paclpeieleHus] MPU3HAKOB.
EM-anroputm Ha mpuMepe CMECH TrayCCHaH.

MeTtobr 6€3rpaJIMeHTHON ONTUMU3AINU: CITydaiHbIid ouck, hill climb, or-kur, reneru-
YECKUU aJITOPUTM.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH
[Tpy n3yueHMH IUCHMIUIMHBI (MOAYJIS) UCIOJB3YIOTCS WHHOBAIlMOHHBIE 0Opa30BaTelb-
HbIE TEXHOJIOTUN HA OCHOBE MHTETPAllMi KOMIIETCHTHOCTHOIO U JINYHOCTHO-OPUEHTHPOBAHHOIO
HOJXOJO0B C 3JIEMEHTaMHU TPAJULUOHHOIO JEKIMOHHO-CEMUHAPCKOTO U KBa3HUNPO(ECCHOHAIb-
HOro OOydYeHHs C MCIIOJb30BaHHMEM HHTEPAKTHUBHBIX (OPM INPOBEICHUS 3aHATHUH, HCCIEOBa-
TEJIbCKOHM MPOEKTHOW ACATEIBHOCTH U MYJIbTUMEIUHHBIX YU€OHBIX MaTepHajIoB

Buj yuebHoit paboTh O0pa3zoBaTelbHbIE TEXHOJIOTHH

ONeKTpOHHBIC MaTepHainbl (B T.4. CETEBbIC HCTOYHHKH), HCIIOIH30BAaHUE

Jlexun . o
MYyJBTUMEIUHHBIX CPEJICTB, Pa3IaTOYHBIA MaTepHall.

TecTtupoBaHue, BBIIIOJHEHUE TPYNIIOBBIX ayJIUTOPHBIX 3aJMaHUM, UHIAUBUIY-

[IpakTHueckue 3aHsATUSL
AJbHBIE JIOKJIAIBL.

Brmmonnenne pedepaTtnBHON pabOTHI; MOATOTOBKA W 3alIUTa COOOIICHHS C

CaMocTosTeIbHBIC Pa0OThI . 5
WCIIOJIb30BaHMEM CIIAlIOBBIX ITPE3CHTAIINN.

6. OueHoYHbIe CpeACTBA JUCHUILIMHBI (MOIYJINA)

OCHOBHBIMH BHJIaMHU JUCIHUIUTMHAPHBIX OIICHOYHBIX CPENICTB MPHU (PYHKIMOHUPOBAHUH
MOJyJIbHO-PEHTHUHIOBOI CUCTEMbI 00YYEHUS SIBIIIOTCS: HA CTaUU pyOeKHOro pelTuHra, (op-
MHUPYEMOT0 I10 pe3ysbTaTaM MOJYJIbHOTO KOMIIbIOTEPHOIO TECTUPOBAHUS — TECTOBBIEC 3aJJaHUS;
Ha CTa/IMU MOOLIPUTEIBHOTO PpeUTHHIa, GOPMHUPYEMOTro N0 Pe3yibTaTaM HAaUCAHUS U 3alUThI
pedepaToB MO aKTyanbHOH MpoOIeMaTHKe, Ha CTauH MPOMEKYTOUHOTO PEUTHHTA, ONpeese-
MOTO II0 pe3y/lbTaTaM CAAYM 3a4eTa — TEOPETUUYECKUE BOIPOCHI, KOHTPOJIUPYIOIINE TEOPETHYE-
CKO€ cojiepKaHue y4eOHOro MaTepuania, U MpakTUYeCKHe HaBbIKU U3 Pa3IMYHbIX BUA0OB Ipodec-
CHOHAJIBHOW JesTenbHOCTH oOywaromerocss no OIIOIl nanHoro HampaBieHus, GpopMupyembie
IPU U3YYEHUH TUCHUIUINHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA)

6.1 ITacnopT ¢oHIa OLIEHOUYHBIX CPEIACTB MO JUCHUIJINHE

Ne | Kontponupyemsie paznenst (Tembl) | Kog koHTponupyemon OneHoYHOe CpeACTBO
n/n JUCUMILIMHBI (MOTYJIsl) KOMIIETEHIUH HaumMeHoBaHue KonuuecTBo
. VK-1; IIK-1 TecroBbIe 3a0aHus 20
BBenenue B HCKYCCTBEHHBIN HH-
1. Temsbl pedepaToB 5
TEJUIEKT 8
Bompocsr qi1st 3agera
VK-1; IIK-1 TecToBbIe 3amaHMs 20
DKCIepTHBIE CHCTEMBI U MPEJICTaB-
2. . Tewmsi pedepatoB S
JICHWE 3HAHUN 10
Bomnpock! 1iis1 3auera
VK-1; IIK-1 TecToBEIE 3aJaHNUSA 20
3. |ANropuTMBbI MOKCKA PELICHUIMA Tewmsl pedepaton 5
Bonpocs! fyis 3auera 8

6.2 Ilepeuens Bompocos st 3a4era (YK-1, [TK-1)
. OCHOBHBIE 3a/1a41 CUCTEM UCKYCCTBEHHOTO MHTEIUIeKTa. Kiaccudukarms.
. OCHOBHBIE 33/1a41 CHCTEM MCKYCCTBEHHOTO MHTEIUIeKTa. Kitactepu3armsi.
. OCHOBHBIE 3a/1a41 CHCTEM UCKYCCTBEHHOTO MHTEJUICKTa. Perpeccusi.
. Tunpl MalIMHHOTO OOYUYESHHUS: C YUUTEIIEM.
. Tumbel MammmHHOTO O0yUYeHus: 6e3 yuuTes.
. Tunel MamMHHOTO O0YYEHHUS: C YACTHYHBIM PUBJICYCHUEM yUHUTEIIS.
. Tunpl MammmHaHOTO 00YUYeHHS: 00yUEHHE C TTOAKPEIUICHUEM.

~NoO o~ wWwN R
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8. Kimaccudukanus Ha npumepe anroputma k-ommxkaiimux coceneit (kNN)

9. BeICTpHIif MOKCK OIMKANTITNX COCECH.

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

11. BanupanuonHas u tectoBas BeiOopka. Kpocc-panuaanus.

12. PaboTa ¢ KaTeropuajbHbIMU PU3HAKAMH.

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

14. JIuneitnas perpeccusi, IOJIMHOMHUAIIbHASL PETPECCHSI.

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

16. [lepuenTpoH, JOrUCTUYECKAsI PETPECCHs], TOJIHOCBSI3HbIE HEUPOHHBIE CETH, CTOXACTH-
YECKUH TPaJIMEHTHBIN CITyCK U 00paTHOE paclpoCTpaHEHUE IPaIUeHTa.

17. Perynspu3zanus JTUHEHHBIX MOJIECH KiacCu(UKALUUH.

18. Kiactepusarus. k-means, k-means++, DBSCAN, ariiomepatvBHas KJ1aCTEpH3AIIHSL.
MeTpuKH OLEHKH KJIaCTePU3AIIH.

19. Anroput™bl, OCHOBaHHbIE Ha IPUMEHEHUH PEILAIOIIUX JIEPEBHEB.

20. Kputepun pazzaenenus y3ia: HHQOPMAIMOHHBINA BBIMTPHILI, KpUTepuil JHkunu.

21. AucaMOnu pemarnux 1epeBheB: CIyYalHbIHN JIec, TpalueHTHBIA OYCTHHT.

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

23. OnpezeneHue ONMOPHBIX BEKTOPOB. S IepHBIN TPIOK.

24. HauBHBIN 0aiieCOBCKHI KIIACCUPHUKATOP.

25. MeToapl OLIGHKH paclpenesieHus Mpu3HakoB. EM-airoputM Ha mpuMepe cCMecu

rayccHa.

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

6.3 llIxa/1a OleHOYHBIX CPEACTB

ypOBHI/I OCBOCHUA

Kputepuu onieHuBaHus

OreHOYHBIE CPEJICTBA

KOMITCTCHITHH (kK011-BO OAIIITIOR)
OTIUYHO 3HAET TEOPETHUYECKHE OCHOBBHI OOYUYCHHUsSI aHa-
7M3a JAaHHBIX W MAalIMHHOTO OOy4YeHHS; CHEeHU(pUKY
BHEJPEHHSI CUCTEM MAIIMHHOTO OOYyUYECHHUS B «OTPaCI»,
OTJIMYHO AaHAIM3UPYET 3ajady, BBIIENsAs ee 0a30Bble
TECTOBBIE 3aJIaHUS
COCTABIISIIONINE, OTJIIMYHO OCYIICCTBIISIET JIEKOMITO3H- (30-40 Gano)
[TpoaBuHYTHI | MO 3aJa4yd; YMEET HPHUMEHSTh OOJIBIIOE KOJIMYECTBO

(75-100 GammoB)
«3aUTEHO»

IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOMMEPUECKOTO
Y aKaJIEeMHUYeCKOI0 OMbITa; HMHTEPECYETCS HOBBIMU TPEH-
JaMH B CBOEH NpoQecCHOHATFHON OTpaciy, paccMaTpH-
BaeT MX C TOYKH 3pEHUS NPUMEHEHUS B CBOCH JEATENb-
HOCTH; OBICTPO W BEPHO OIICHWBAET CIIOKHYIO CHTYya-
LIUI0, OIIEHUBAET PUCKHU U MOCIEJICTBUS CBOUX JACHCTBUM,
HaXOJUT ONTUMAaJIbHBIE PELICHHUS 175l pad0YHX 3a/1a4.

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

BOIIPOCHI ISt 3a4€Ta
(37-50 6amnoB)

ba3zoBriit
(50-74 6amna)
«3a4YTEHO»

XopoIio 3HaeT TEOPETHYECKUE OCHOBHI OOYYCHHS aHa-
7M3a JAaHHBIX W MAalIMHHOTO OOyYeHHS; CHEeNUPUKY
BHEJIPEHUS CUCTEM MAIIIMHHOTO OOYYEHHUS B «OTPACIIHY,
XOpOIIIO aHAJM3UPYET 3a/1ady, B ee 0a30Bbie CO-
CTaBIISIIONINE, XOPOIIO OCYIIECTBIISIET JIEKOMITO3UIIHIO
3aga4yv; yMECT IPUMCHATH JOCTATOYHOE KOJIMYCCTBO
IBPUCTHUK, CHOPMUPOBAHHBIX HA OCHOBE KOMMEPYECKOTO
Y aKaJIEeMUYeCKOT0 OMbITa; MHTEPECYETCS HOBBIMU TPEH-
JaMH B CBOeH Tpo(eCcCHOHATBbHOM 0Tpaciu; BEpHO Olle-
HUBACT CJIOKHYIO CHUTyalWIO, OLCHMWBACT PHUCKU W II0-
CIIEJICTBUSL CBOMX JICUCTBUH, HAaXOMUT ONTHUMAaIbHBIC
pereHus s pabodnx 3amad.

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

BOIPOCHI ISl 3aUeTa
(25-37 6amnos)

IToporosbiii
(35-49 GaynoB)

Cmabo 3HaeT TEOPETHUCCKIE OCHOBHI OOYUCHUS aHaIN3a
JIAHHBIX W MAIIMHHOTO O0ydYeHUs; crenu(uKy BHEIpe-

TECTOBBIC 3a/IaHUS
(15-20 GamtoB)
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«3a4TEHO» HUSI CUCTEM MAIIMHHOTO OOy4YEeHHs B «OTpacim», C1ado | HHANBUAYaJIbHOE 3a1aHHe
aHAIM3UPYET 3ajady, BhIIENss ee 0a30Bble cOCTaBsito- | (2-4 Gana);

mue, c1ab0 OCYHIECTBIACT OEKOMIIO3HMLHMIO 3a/1aud; | BOPOCHI AJIs 3a4eTa
yMeeT MPHUMEHSATh JOCTATOYHOE KOJIMYECTBO IBPHUCTHK, | (18-25 GaiioB)
c(hopMHPOBaHHBIX HA OCHOBE KOMMEPUYECKOTO M aKaje-
MHYECKOTO OMBITa; c1ab0 MHTEepecyeTcs] HOBBIMU TPEH-
JaMH B CBOEH NpodeccHOHANLHON OTpaciy; ci1ado ole-
HUBAET CIOXHYIO CUTYalHUIO, C1a00 OLEHUBAET PUCKU U
MOCJIEACTBHSI CBOMX JEHCTBUM, €Ia00 HAXOIUT ONTHU-
MaJIbHBIE pelIeHus 151 pabouux 3aaad.

He 3Haer TeopeTHYecKHe OCHOBBI OOYUCHHS aHAIHM3a
. AHHBIX M MAIIMHHOTO OOydYeHHs; Crielu(UKY BHEAPE-
Huzkwii A Y ’ UKy BHEAP TECTOBBIC 3aIaHUSI
. HHUS CHCTEM MAIIMHHOTO OOYYEHHs B «OTPAciu», He
(moroporoBkIif) (0-13 6amnoB);
yMeeT aHAIM3UPOBaTh 3a/1auy, HE OCYIIECTBISICT ICKOM-
(KoMIIeTeHIHs HUHIUBUIYaIbHOE 3a/1aHHE
MO3MIUI0 33/1a4d; HE YMEET MPUMEHSTh JOCTATOYHOE
He ¢hOpMHUPOBAHA) (0-3 6amna);
KOJIMYECTBO 3BPHUCTHK; HE UHTEPECYETCS] HOBBIMHU TPEH-
(menee 35 GannoB) o o BOIIPOCHI JJIS 3a4eTa
JaMH B CBOEH MpO(eCCHOHANBHOM OTpaciu; HE BEPHO
«HE3aYTEHO» (0-18 6ammoB)
OLICHUBACT CIIOXHYIO CHTYAllMiO, HE BEPHO OIICHHBAET

PHUCKH U MOCIIECTBUS CBOUX IEHCTBHIA.

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MAaTEpUANIOB), HEOO-
XOJUMBIX JJISI OLIGHKH 3HAHWM, YMEHUU, HaBBIKOB U (WJIM) OMBITA JEATEIBHOCTH, XapaKTePU3Yy-
olUe ATanbl (HOPMHUPOBAHKS KOMIETSHIIMN B MPOIECCE OCBOSHUS NUCHUIUIMHBI (MOIYs) TO-
JIPOOHO TIPENICTaBICHBI B IOKYMeHTE «DOH/] OIEHOYHBIX CPEICTB AUCIUILTHHBI (MO ).

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIUOHHOE OOecredeHne TUCHUILTHHbI

(MoayJin)
7.1 YueOHasi iuTeparypa:

1. OCHOBBI HCKYCCTBEHHOT'O MHTEIICKTA: yuel. mocooue st By3oB / Cumopkuna U.I'. —
M.: Knopyc, 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. — Cankr-IletepOypr: BI'TY "Boeamex" um. J[.®d. Ycrunosa, 2017. — 132 ¢. — ISBN
978-5-906920-53-9. — Texkcr : anmeKTpoHHEIH // JIaHb : 3JEeKTPOHHO-ONOIMOTEYHAs CUCTeMA. —
URL.: https://e.lanbook.com/book/121872

3. bopogckasi, 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. — Texct: amekTpoHHbIH // JIaHb: 3IIEKTPOHHO-OMOIMOTEYHAsI CHCTE-
ma. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CUMBOJINYECKUI UCKYCCTBEHHBIM MHTEIJIEKT: MATEMaTUYECKUE OCHO-

BBI MpPECTABIIEHUs 3HaHUH: yuyeOHoe mocodue s By30B / @. A. HoBukoB. — Mocksa: N3na-
tenbeTBO FOpaiit, 2023. — 278 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-00734-3. —
Texct: osnektpoHHbIt // OOpasoBarenbHas 1uiatdpopma HOpaiir  [caiit]. — URL:

https://urait.ru/bcode/512382

5. Pribuna, I'.B. OCHOBBI IOCTPOCHUS MHTEIUIEKTYAIbHBIX CHUCTEM: yueb. mocobue s
By30B / Peiouna I'.B. — M.: ®unancel u cratuctuka: Uuppa-M, 2010. — 430 c.

6. Botorua BB. DneMeHThl MaTeMaTH4eCKOW TEOPUU MAITUHHOTO 00y4YeHHs: y4ed. moco-
6ue nns By30B Bororun B.B.; Mock. ¢usuko-texs. ua-t (roc. yu-1), PAH, UH-T npobnem nepe-
naun uHdopmaruu um. A.A. Xapkesuya. — M.: MOI'U - UIIIIN PAH, 2010. - 231 c. OcHOBBHI
HMCKYCTBEHHOTO MHTEJUIeKTa. [IpakTueckuii Kypc: yuel. mocodue mist By3oB / Uymokos BJI.,
AcraxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlaboparopus 3nanuii: ®uzmariut, 2008.
-292 c.

7. Slcauukwuii JI.H. BBeneHne B MCKYCCTBEHHBIH HHTEIUICKT: ydeO. mocoOue ais BY-
3oB/Scannkuit JI.H. - 2-e uza., ucnp. - M.: Akanemus, 2008. - 174 ¢,



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

8. OcumnoB I'.C. MeTopl HCKYCCTBEHHOTO MHTEIUICKTA! Mororpadus [/OcHnosr ¢ - M.:
®u3maraur, 2011. - 295 ¢. .

9. JIro b. Teopus u mpakTuKa HeoNpeaeIeHHOro nporpaMmmupoBanus/JIro b.; mep. ¢ anrm.
Tromentes 10.B., Karanos O.T.; pen. nep. Tromenues 10.B. - M.: BUHOM. JlaGopartopus 3Ha-
Huit, 2009. - 416 c.

10. Pyukun B.H., ®ynun B.A. YHuBepcaabHbII HCKYCCTBEHHBIH MHTEIUIEKT U SKCIIEPT-
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-
Huii: [Monorpadus] / Kyperiuuk B.B., Kypeitunk B.M., Pomzun C.U. — M.: ®usmaraur, 2012.
—260c,

7.2 MeTounquKne YKa3aHusd 110 OCBOCHUI0 THCHMUIIJIMHBI (MOIlyJISI)
MeTtoauueckue ykazaHus JUIsl IPOBEACHMS IPAKTUUECKUX 3aHATUHN 110 AucuuIiuHe «Oc-
HOBBI UCKYCCTBEHHOI'O MHTEJUIEKTa» i HampapieHus noarotoBku 35.03.07 Texnonorus npo-
M3BOJICTBA U MEPEePadOTKU CEIIbCKOXO03IHCTBEHHOM MPOAYKIIMN — MuuypuHCK, 2024.

7.3 UndopmannoHHbie U HM(PoBbIe TEXHOJIOTHH (IPOrpaMMHoOe odecriede-
HHE, COBpeMeHHbIe MPodeCCHOHAJIbHBIE 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE
CIIPABOYHBIE CUCTEMBI)

VYyebHast aucuuIuinHa (MOAYIB) MPEeayCMaTPUBAET OCBOCHHE MH()OPMAIIMOHHBIX M IH(}-
POBBIX TeXHOJIOTUH. Peanu3anus qu@poBbIX TEXHOIOTUN B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSeTCsl OAHOM M3 BaKHEWINUX Lened oOpa3oBaHMs, JAIOLIEH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00yJaromuXcs Kak OyAyluX BbICOKOKBAJIM(UIIMPOBAHHBIX CIIEIHa-
JHMCTOB.

[{udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()EKTUBHOrO pelieHus
3aJa4 Npo(ecCHOHANBHOr0, COUAIBLHOTO, JMYHOCTHOIO XapaKTepa C UCIOJIb30BAHUEM PA3JINy-
HBIX BU/IOB KOMMYHHMKAIIMOHHBIX TE€XHOJOrHH. OcBoeHHe IHU(POBBIX TEXHOIOTUH B pamKax
JAHHOW NTMCUUIUIMHBI (MOAYJSl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HajJeXkallluM
0o0pa3oM moJy4arhb JIOCTYII, YIPaBIsATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATh U CO3/aBaTh
MH(OPMALIMIO C TTOMOIIBIO U(POBBIX YCTPONCTB U CETEBBIX TeXHONOTUNH. PopMupoBaHue -
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BIaJ€HHE WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.3.1 DJ1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBI M 0a3bI JTAHHBIX

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(popMarmoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
1o 00ecreyeHHo I0CTyIa K IeKTpoHHBIM HHpopMamoHHbM pecypcam GI'BHY ITHCXB ue-
pe3 TepmuHan yaaneaHoro pocryna (TY ] ®I'BHY ITHCXEB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas OubimoreuHas cucreMa «HanumonaneHeli 1 poBoit pecypc «PykoHT»:
Komneknuu «ba3obiit MmaccuB» 1 «Konoc-c. Cenbekoe xossiictoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «AnektporHoe H3aTenbcTBo FOPAWTY (https://urait.ru/) (oroBop Ha oKasaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBaTenbHOM muiargopme OO0 «IneKTpoHHOE H3/a-
tensctBo FOPAUT» ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OnOMMOTEeYHAs crctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONIBb30BaHUE pou3BeaeHui oT 26.03.2020 Ne 14/20/25)
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6. baza nmanabix HOB «HanumonanbHas snextpoHHas Oubmmotexa» (https://rusneb.ru/)
(moroBop o nmoakmrodeHuu Kk HOb u npegocrasnennun noctyna k oobexktam HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornarieHie 0 COTPYIHHUYECTBE M0 OKa3aHHI0 OHOIMOTEYHO-UH(POPMAIIMOHHBIX U CO-
[UOKYJITYPHBIX YCIYT MOJIb30BATEIIM YHHUBEPCUTETA U3 YKCJIa WHBAIKIOB 110 3PEHUIO, CI1a00-
BUJISAIINX, MHBAIUIOB JPYIMX KaTErOpHi C OrpaHUYEHHBIM JOCTYIOM K HH(OpMaIuu, JuI,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obmactHas
yHHUBepcaiabHas HayuHas Oubiamoreka um. A.C. IMTymxuna» (https://www.tambovlib.ru) (corma-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/1)

7.3.2 UuopmManiuoHHBbIE CIPABOYHBIE CUCTEMbI

1. CopaBounas npaBoBas cucrema Koncynbrantllntoc (1oroBop nocraBku, ajantanuu u
COIpOBOXKACHUS IK3eMIUIsIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/9C)

2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-
' 110 conpoBOXxIeHHO OT 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemenHbIe npodeccnoHaAIbHbIE 0a3bl JaHHBIX

1. baza gaHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB MH(GOPMAIMOHHO-00Pa30BaTEIbHON MPO-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii anekrponnoii 6ubnuoreku eLIBRARY.RU — poccuiickuii un-
(dhopMaIMOHHO-aHATUTUYECKUN TTOpTal B 00JIACTH HAYKH, TEXHOJOTHH, MEIULIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie nanHble @DenepanbHOl  CIyXKOBI TOCYAapCTBEHHOW CTAaTUCTUKU -
https://rosstat.gov.ru/opendata

5. IlpodeccuonansHas 6a3a nannbix. Karamor 'OCTog http://gostbase.ru/.

6. IlpodeccuonanvHas 6a3a nanHbiX. PI'BY DenepanbHbli MHCTUTYT NPOMBILUIEHHON €OO-
crBerHocty http://www1.fips.ru/wps/portal/IPS_Ru.

7. TlpodeccuonanpHast 0a3a JaHHBIX. OJEKTPOHHBIA (OHA TPaBOBOH M HOPMATUBHO-
TEXHUYECKOM JoKyMeHTaruu http://docs.cntd.ru/.

7.3.4 JIulieH3UOHHOE U CBOOOHO PaCPOCTPaHsieMoe MPOorpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI 0 MPOU3BOACTBA

No HaumenoBanue PazpaboTunk HocTtynHocTh Ccoinka Ha Eqnabrii PexBHU3UTHI 110I-
I1O (npaBooOia- | (IUIIEH3NOHHOE, | peecTp POCCUICKIX TBEPXKIAOIIETO J0-
JIATeIIb) cBOOOIHO pac- | mporpamwm it 9BM | kymeHTa (mipu HaJIU-
npocrpansemoe) | u b1 (nmpu Ham4mn) YHH)
1 Microsoft Windows, Microsoft JInnensnonxoe - Jnnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBUs: OECCPOUHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIM

rpaMMHOE obecrede-

pus Kacnepcko-

ov.ru/reestr/366574/?

norosop ¢ OO0

nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 24.10.2023 Ne 6/n,
OusHeca CPOK JICHCTBUSL: C

22.11.2023 o
22.11.2024
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MoiiO¢duc Craumapr- | OOO «Hossie JIuniensmonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JaYHBIEe TEX- ov.ru/reestr/301631/? «PyOUKOH
OducHBIH TakeT Hosorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
TS pabOTHI C TOKY- cusl) 03641000008190000
MEHTaMH H MOYTOH 12
(myoffice.ru) CpOK JieficTBus: Gec-
CPOYHO
OducHslil makeT AO «P7» Juniensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codrere»
(meckTorHas BepCusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JeficTBusA: Oec-
CPOYHO
OrneparoHHast CH- 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt OGpaso- | cBoGOAHOE MPO- ov.ru/reestr/303262/? «Codrekc»
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 or 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CpOYHO
Iporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | JlunensuonHslit no-
Ma Juist oOHapyxenust | ruat» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 THUIIarHaT OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
Hay4YHBIX paboTax CPOK JICHCTBHSL: C
«Antumnaruat BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
Acrobat Reader Adobe Systems | CsobojHo pac- - -
- IPOCMOTP JTIOKYMEH- TPOCTPaHsIEMOE
toB PDF, DjVU
Foxit Reader Foxit CBoGoHO pac- - -
- IPOCMOTP TOKYMEH- Corporation TPOCTpaHsIEMOe
toB PDF, DjVU

7.3.5 Pecypcbl nH(OPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEpHET»

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

2. OrtkpelTass  nporpamMMHasi ~ OuOIMOTEKa  JIII  MAIIMHHOTO
https://www.tensorflow.org/

3. @peliMBOPK MAITMHHOTO 00yueHwMs st si3bika Python ¢ OTKPBITBIM HCXOIHBIM KOJIOM
https://pytorch.org/

4. OtkpeiTas 6ubnuoteka https://keras.io/

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

6. Caiit TeppuropuanpHoro oprana ®enepanbHON CITy)OBI TOCYIAPCTBEHHOW CTATHCTH-
ku 1o TamboBckoit o6mactu (TamOoBcTar). DNEeKTpOHHBIM pecypc. Pexum mocryma:
http://tmb.gks.ru/

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

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

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

oOyueHus

7.3.6 lludpoBbie MHCTPYMEHTHI, MPUMeHsiEMbIe B 00pa30BaTe/IbHOM Ipolecce
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ONOUTAWN R

http://www.trello.com

. LMS-mnarpopma Moodle

. BupryansHast tocka Mupo: miro.com

. Bupryansnast nocka SBoard https://sboard.online

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

. Obnaunsie cepBucsl: Anaexc./luck, O6mako Mail.ru

. Cepsucsl onpocos: Sugexc ®@opmer, MyQuiz

. CepBucel Bujeocsi3u: Suaekc Teaemoct, Webinar.ru

CepBHUC COBMECTHOW pabOTBhl HaJ MNpoeKTamMu s HeOonbmux rpymm  Trello

7.3.7 ]_[I/I(l)pOBble TEXHOJJOTHH, MPUMEHACMBIC TIIPH U3YYCHUU TUCHUIIJIMHBI

Bunsl yueOHOM paOoTEL, BRINONHSAEMBIE | POpMHUpYEMBIE
No| [ucdpoBbie TEXHOIOTHH JIbLY P e PMHPY NIK
C IpUMEHEHUEM IUPPOBOH TEXHOJIOTHH | KOMIIETCHITHH
Jlexunn VK-1 N-2yk-1
1 | O0nauHble TEXHOJIOTHHU
IIpakTrueckue 3aHATUsA YK-1 NI-2yk1
2 | bonpmme gaHHBIC Jlexuum YK-1 MJ-2yxs
a [pakTrveckue 3aHATUSL VK-1 N-2yk1
3 Texnomoruu OecripoBon-  |Jleknnn YK-1 N-2yka
HOM CBA3H IIpakTuueckue 3aHATUS VK-1 N1-2yx-1
Hogsie mpousBoacTBeHHBIC | JIeknu YVK-1 NI-2yk1
4
TEXHOJIOTUH IIpakTrueckue 3aHATUsA YK-1 NI-2yk1

8. MarepuajibHO-TeXHUYECKOE o0ecneYeHne M CIUIIUHbI (MOLYJIA)

HammenoBanmne
CHELHUAJILHBIX MTOMEIIEHHI
U [IOMENIEHUN TS
CaMOCTOSITeTTHHON pabOTHI

OCHaIIIEHHOCTD CHEHUAIBHBIX [TOMEIIEHUN 1 [TOMEILEHUIH
JUTSL CAMOCTOSITENTEHOU pabOTHI

393760, Poccus,
TamboBCcKast 0011aCTh,
r. MU4ypHHCK,

yi. MHTepHanMOHANbHAS,
qom Ne 101, 2/32

VYueOHast ayquTOpusl JUTsl IPOBEJICHUST YIeOHbBIX 3aHATUH JIEKIIMOHHOTO THTIA:
WNurepaktuBHas nocka — 1 mt.; CuctemMHblil KOMIDIEKT — 1 mt.; [IpoexTop
Viewsonic — 1 tt. HaGopbl 1eMOHCTPAIIHOHHOTO 000PYA0BaHUS U y4eOHO-
HarJsIIHBIX TOCOOUIA.

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

yia. MHTEepHannOHabHAS,
qom Ne 101, 1/114

YyeOHas ayIuTOpHs JUIs TPOBEACHHS yUeOHBIX 3aHATUH CEMUHAPCKOTO THIIA,
KYPCOBOTO MPOEKTUPOBAHUS (BBHITTOIHEHHSI KYPCOBBIX pa0oT), TPYIIIOBEIX U
WHMBUIyJIbHBIX KOHCYJIbTAI[UM, TEKYIIEr0 KOHTPOJIS M MTPOMEKYTOUHOM
aTrectanuu (KoMIbloTepHbIH Kitacc): Cuctemusiit kommiekT ([Iponeccop Intel
Original LGA 1155 Celeron) — 9 mir.; KaOuHeT ocHaIlleH MaKeTaMH, HATJIS/I-
HBIMH y4EOHBIMH ITOCOOUSIMH, TPEHAXKEPAMHU U JJPYTUMHU TEXHUIESCKHUMHU CPEe/I-
ctBamu. KoMIbloTepHast TEXHUKA MOIK/II0UYEHA K ceT «HTepHe™ 1 obecre-
geHa goctynoMm B DMOC yHuBepcuTera.

393760, Poccus,
TamboBcKas 001acTh,
r. MugypuHCK,

yi. MHTEepHalMOHaIbHAS,
mom Ne 101, 1/210

[Tomenienue a1t caMOCTOSATENbHON paboThl: mpuHTep — 3 wT., MOY Canon i-
Sensys MF 4410, noyroyk Hewlett Packard Pavilion, kommsrotep — 3 i,
kombioTep Celeron E 3300, komnerorep Dual Core, komnbrorep OLDI 310
K/I, xonupoansHbli anmapat Kyocera. KomneroTepHast TEXHHKa MOAKIIOUEHA
K cetn «MHTEpHET» U 0OeceyeH JOCTYH B JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTenbHYIO Cpely YHHBEPCUTETA.
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Pabouas nmporpamma aucuuruinHbl (Moxyiisi) «OCHOBBI HCKYCCTBEHHOTO MHTEIIJICKTA) 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)KIEHHOTO MpukazoM MuHuctepcTBa 006pasoBanus U Hayku Poccuiickoit Denepannu
Ne 669 ot 17.07.2017.

ABTODBI:
3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U HHOPMAMOHHBIX TexHomoruit Kapreunna H.B.

Crapmuii npernogaBaTenb KadpeApbl MaTeMaTHKW, (U3UKH U WHPOPMAITMOHHBIX TEXHOJIOTHMA
[Tuenuunesa H.B.

Peniensent: 3aBemyronuii kadeapoil cTaHmapTU3alii, METPOJIOTUU U TEXHUYECKOTO CEpBHUCA,
K.T.H., ToueHT XaTyHieB B.B.

[Tporpamma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3acelJaHuM Kadeapbl MaTeMaTHKH, (GU3UKA M MH()OPMAIIMOHHBIX
texHosoruil. [Iporokon Ne 8 ot «12» anpensa 2022 r.

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

[Iporpamma yTBepxkaeHa PenieHneM y4eOHO-METOAMYECKOTO COBETAa YHHUBEPCUTETA MPOTOKOJI
No8 ot 21 ampens 2022 ropa.

[Iporpamma nepepadoTaHa U JA0MIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[TporpamMa paccMoTpeHa Ha 3aceJaHMM Kadeapbl MaTeMaTHKH, (U3NKH M WH(POPMAIMOHHBIX
texHosoruil. [Iporokon Ne 9 ot «01» utons 2023 r.

[TporpamMa paccMoTpeHa Ha 3aceJaHMM y4eOHO-METOAMYECKOW KOMUCCHHM MH)KEHEPHOTO WH-
cturyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 uronst 2023 r.

[Tporpamma yTBepkaeHa PemieHneM y4uyeOHO-METOIUYECKOTO COBETa YHHBEPCHUTETA HMPOTOKOJI
Nel0 ot 22 utons 2023 roga.

[Iporpamma nepepaboTaHa U I0MOJIHEHA B cOOTBeTCcTBUM ¢ TpeboBanusimu OI'OC BO.
[TporpamMmma paccMoTpeHa Ha 3aceJaHuM Kadeapsl MaTeMaTUKH, (PU3UKKH ¥ UH(DOPMAIMOHHBIX
TexHoJorHi, mpoTokoJ Ne 06 ot 14 mas 2024 ¢

[TporpamMa paccMOTpeHa Ha 3aceaHHHM Y4eOHO-METOAWYECKOH KOMHMCCHUU HHXKEHEPHOI'O WH-
ctutyra Muuypunckoro I'AY, npotokon Ne09 ot 20 mast 2024 1.

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

OpuruHan J0KyMeHTa XpaHUTCS Ha Kadeape MpoayKTOB MUTaHMs, TOBAPOBEICHUS U TEXHOJO-
UM epepabOTKH MPOTYKIUHU )KUBOTHOBOJICTBA
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