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rpaMmbl

1. Ilesn ocBOCHUS TMCUUIIIMHBI (MOTYJIA)

HGJ'IHMI/I OCBOCHHUA AUCHUIIJIMHBI (MOIIYJ'IH) ABJISICTCA OBJIAACHUC 06yLIaI-OH_II/IMI/IC$I OCHOB-
HBIMU METOJaMH TeOpI/II/I I/IHTCHHGKTyaJIBHBIX CHUCTEM, HpI/IO6peT€HI/Ie HABBIKOB 110 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo TUCUMILUIMHBI (MOAYJisl) B CTPYKType 00pa3oBaTe/ibHOM Mpo-

CornacHo y4eOHOMY TUIaHy IO HampaBlieHUI0 moarotoBku 23.03.03 Dkcruryaranus TpaHc-
MOPTHO-TEXHOJOTHYECKUX MAIIUH U KOMIUIEKCOB AUCHUILINHA «OCHOBBI MCKYCCTBEHHOTO HH-
TesuiekTay otHocuTes K bioky 1. Jluciummuas: (moaynu) (b1.B.J1B.01.03).

Jlnist OCBOCHMSI TUCIMITIIMHBI (MOTyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» 00y4aromin-
€csl MCIIOJIb3YIOT 3HaHUs, YMEHHs, HAaBBIKM, C)OPMHUPOBAHHBIC B XOJI€ M3YUEHUS AMCLUIUINH
«Uudopmarukay, «MHPopMamOHHBIE TEXHOIOTUNY, «KOMIBIOTEPHBIE TEXHOJOTHH MPOCKTH-
poBanusy, «BbrurcnuTeNnbHAsS TEXHUKA U CETU B oTpaciuy, «[IpukiagHoe mporpaMMUpOBaHUEY.

Matepuan AMCUUIIINHBI (MOJYJII) TECHO B3aMMOCBSI3aH C TAKUMHU TUCIHUILUIMHAMU (MO-
nynsmu), kak, «MHpopmannonHoe obecnieueHue Ha TpaHcnopTe», «OCHOBBI HAYYHBIX UCCIIENO-
BaHuii B obnmact TuTTMO». 3Hanus, yMeHus] U HaBbIKU, CHOPMUPOBAHHBIE B XOJE M3yUCHUS
TAHHOW TUCHMIUIMHBI (MOIYJsl) HEOOXOAMMBI B JAIbHEHIIEM ISl MPOXOXKACHUS TPOH3BOI-
CTBEHHOW TEXHOJOTHYECKOH (MPOU3BOJACTBEHHO-TEXHOJIOTUYECKON) MPAKTUKH, MOATOTOBKU K

I'MA.

3. [lnanupyemble pe3ybTaThl 00y4eHHs MO JMCUMUILINHE, COOTHECEHHbIE

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM MPOrPaMMBbI
OcBoenue JUCHUITIIITNHBI (MOI[y.]'IH) HaIIpaBJICHO Ha (I)OpMI/IpOBaHI/Ie CJICAYIOIHNX KOMIICTCH-

LUAH:

YK-1 CrnocobGeH ocymecTBIsATh MOWCK, KPUTUYECKUH aHAIM3 U CHUHTE3 WHOpMaIuu,
MIPUMEHATh CUCTEMHBIN TTOIXO0J JIJISl PEIICHUSI TOCTABICHHBIX 3a/1a4.

Kox n HanmeHo-
BaHUE YHUBEP-

Konx n nanmenosa-
HUE UHJIUKATOpa

Kpurepuu onieHHBaHUS pe3yNbTaTOB O0YUICHHUS

HHU3KUH (J0moporo-

CaJIbHOM KOMIIe-| JOCTH)KEHUS yHH- BBIM, KOMIIETEHIINS IOPOTOBBIHI 6a30BbIi MPOJABUHYTHIN

TEHLUH BEPCAIBbHBIX KOM- He copMHUpOBaHa)

METEHIUHN

YK-1. NI-1yk1 — Ocy- | He ymeet ocymectB- | He umeer get- 3HaeT OCHOBHBIE OcymecTBiseT
Cnocoben mecTBisieT cobop u | JATH cOOp U o6pa- KOTO TPEJICTaB- | MPUHIUIBI cOopa | cOop u oOpa-
OCYIIIECTB- 00pabotky wuHOpOp- | 60TKY HH(OPMAIMK B | JCHUSA O IPUH- 7 00paboTKH HH- | OOTKY HHPOP-
JSATH  TIOWCK, | MAalMM B COOTBET- | COOTBETCTBHH C I1O- murnax coopa u ¢dopmarn Maluy B COOT-
KPUTHYECKHH | CTBUM C TIOCTaB- | CTABJICHHOM 3amavyell | oOpabOTKH MH- BETCTBHH C I10-
aHaJIU3 U CHH- | JICHHOH 3ajaueit (dhopmarmu CTaBJIEHHOU
Te3  uHpOp- 3agaden
Manuu, npu- | U-2yx1 — Aramu- | He Mmoxker anamm3u- | Yactuano opu- | Xopomo aHamw- | OTIMYHO — aHa-
MEHATH  CH- | 3UPyeT M CHCTeMa- | pOBAaTh M CHCTEMATH- | CHTUPYETCS B | 3UPyeT M CHCTE- | JIU3UPYET U CH-
CTeMHBIN TU3UpYeT [aHHBIE | 3UPOBATH JaHHBIE | METOJaX aHalM- | MaTH3UPYET MdaH- | CTEMaTH3HPYeT
NOAXOJ IS | A TPHHATHS pe- | AJsl NPUHSTHS pelle- | 32 U CUCTeMAaTH- | Hble Ui TPHHS- | JaHHbIE Ut
pelleHUs 1O- | HIEHHH B pasiiuy- | HUH B pa3iiMuHBIX | 3allMM  JAaHHBIX | THS pPELICHWH B | MPUHATHS  pe-
CTaBJICHHBIX HBIX cdepax [nes- | chepax IesATelNbHO- | UIA  TPUHATHA | Pa3lUUHBIX cde- | meHnid B pas-
3a1a4 TENBHOCTH cTH pelIeHuid B pa3- | pax JeaTelIbHOCTH | JIMUHBIX cdepax
YK-1. JMYHBIX cepax JIeSITEIbHOCTH
Crnocoben WNA-3yk1 — Beiie- | He moxer BoiiButh | Cmabo ompene- | Xopomo ompeze- | YCIENIHO Ompe-
OCYIIECTB- JSIET  CHCTEMHBIC | CUCTEMHBIE CBS3M M | JIIET CUCTEMHBIE | JII€T CHCTEMHBIC | JIENSeT CHCTEM-
JSITh  TIOWCK, | CBSI3W M OTHOLICHUS | OTHOIIGHHS  MEXIY | CBSI3M M OTHO- | CBSI3M M OTHOLIE- | HBIE CBS3M U
KPUTHYECKUA | MeXIy U3y4aeMbl- | M3yYyaeMBIMH  SIBJiE- | IIEHUS MEKAY | HUS MEKIY HU3Y- | OTHOLICHHS
aHa/lu3 U CUH- | MU SBJICHUSIMH, | HUSIMH, TIPOLIECCAMM | MU3y4aeMbIMU YaeMBIMH  SIBJIE- | MEXIy H3ydae-
Te3  mHOOP- | mponeccaMu W/miM | W/uiM OOBEKTAMM HA | ABJIEHUSAMH, HUSIMH, TpOLEC- | MBIMH  SIBJIEHU-
MalyH, MpH- | 0OBEKTAMH Ha OC- | OCHOBE NPUHATON | TpoleccamMu caMH wW/nim 00b- | sIMH, TpoIecca-
MEHATH  CH- | HOBE MPUHATON | TapaJurMbl n/unn oOBEKTa- | eKTaMH Ha OCHOBE | MH W/WIH 00B-
CTEMHBbIH Hapagurmbl MH Ha OCHOBE | IPUHATOW Mapa- | eKTaMH Ha OC-
oAXon A MIPUHATON Mapa- | JUIMbI HOBE ITPHHATOU




peuicHus  1mo- JUI'MBI napagurmMsbl
CTaBJICHHBIX
3ama4d

3UpYET BO3MOXKHBIE | PETh BO3MOJXKHBIE | 3HPYET BO3- | OBICTPO aHAIM3H- | JH3UPYET

OLCHHUBasA HUX JO0- | CTaTKH. OLCHUTH X | KO OncHuBasg HUX | Bad HUX ITOCTO-
CTOUMHCTBA W HCOO- JOCTOMHCTBA U | JOCTOMHCTBaA U | UHCTBA UM HCIO-
CTaTKH HCOOCTaTKH. HCOOCTATKH. CTaTKu.

B pesynbrare u3ydeHus AUCUUIUIMHBI (MOAYJIS1) O0YJarOIIUICs TOIDKEH:

3HaTh OCHOBHbIE HAIIPABJICHUs aHAJIN3a JAHHBIX; APXUTEKTYPhI ITTyOOKHX HEMPOHHBIX Ce-
TeH, IPUMEHSAEMBIX B PEIICHUU MPAKTUYECKUX 3a]ay; MPUHLIUIBI IPUMEHEHUS] HEMPOHHBIX Ce-
TeH B 3a/1a4ax ¢ npuMmeHenuem MU,

YMETb OCYILECTBIATh KPUTHUECKUN aHaIN3, IPUMEHATh CUCTEMHBIN MOAXO0M JUIsl perie-
HUS MOCTABJICHHBIX 3ajlay, HaCTpauBaThb HEOOXOAMMOE OKPY)KEHUE JUIsl pabOThl ¢ HEMPOHHBIMU
CEeTSIMM; OCYILECTBIATh KPUTHUUECKUN aHAINU3 MPOOJEMHBIX CUTYalluii HA OCHOBE CHCTEMHOIO
[I0JIX0/1a, BbIpaOaThIBaTh CTPATErHIO JEHCTBUN;

BJIa/IETh HABBIKOM IIPOBEJCHMS MTOJIHOTO LIMKJIA BBIYUCIUTEIBHOIO SKCIIEPUMEHTA, OTpa-
JKEHMS XOJa BBIIIOJIHEHUS MIPOEKTA U MOJIyYEHUs PE3yJIbTaTOB B OTYETAaX U JOKYMEHTAlUH; Bila-
JIeeT HaBBIKOM MCIIOJIb30BaHMS CYLIECTBYIOIIMUX MMPOTrPAMMHBIX OMONIMOTEK U MOJENEH, co3aa-
HUS IPOTPaMMHBIX peau3alui ITyOOKHX HEHPOHHBIX CETEH.

3.1 MaTpuua cooTHeCeHHs TeM/pa3/1eJI0OB Y4eOHOM TMCHUIIIMHBI (MOXYJIS) U
(¢opMupyeMBbIX B HUX YHHBEPCAJbHBIX KOMIIETCHIUIA

Tewmsbl, paziensl TUCHUIUIMHBI (MOAYIIS) Komnerenun O6ee
KOJIMYECTBO
YK-1 KOMIIETEHIINN
1. BBeneHue B UCKYCCTBEHHBIN MHTEIUIEKT + 1
2. DKCIIepPTHBIE CUCTEMBI U TIPE/ICTABICHUE + 1
3HaAHUHN
3. AJropuTMbl IOMCKA pEIICHU + 1

4. CTpyKTYypa M coepKaHue TUCHUILIUHBI (MOYJIs)
OO1ast TPYA0EMKOCTh AUCIUIUTMHBI (MOYIIs) cocTaBisieT 3 3aueTHbIX eauHuUIb (108 ak.uacoB)

4.1. OO0beM quCHUILIMHBI (MOAYJIsl) U BUAbI Y4eOHOIl padoThI

KonungecTBo ak. yacoB
S 10 OYHOM hopMe | IO 3a09HOU (op-
o0yueHHs Me 00ydeHUs
7 cemecTp S Kypc
OO01mast TpyA0eMKOCTh JUCIHILTUHBI (MOTYJIs) 108 108
KonraktHas pabota 0OydJaronuxcs ¢ mpernoiaBa- 48 18
TEJIeM, B T.U.
ayJIMTOPHBIE 3aHSTHS, U3 HUX 48 18
JICKITUU 16 6
IPAKTUYECKHE 3aHSTHS 32 12
CamocrosiTenbHas paboTa 00yJaronuxcs 60 86
mpopaboTKa y4eOHOro MaTepuaia Mo JUCIIH- 20 30

3

NA-4yka - Aramu- | He moxer paccmot- | Cmabo  aHamm- | [loctatodHo VYenemuo ana-

BapUaHTHl PELICHUS | BapUAHTBl PEIICHHWSA | MOXKHBIE BapH- | pyeT BO3MOXKHBIC | MOXKHBIE BapH-
MOCTAaBIECHHON 3a- | 3a7a4YM M OLCHWUTh UX | aHTHl PEIICHWUSA | BAPHAHTHI pEIIe- | aHThl PEIICHUS
Jady, KPUTHYECKH | JOCTOMHCTBA M HEAO- | 337a4d, 4YTOOBI | HAA 3ajaud, 4eT- | 3aJadd, OLECHH-




MIMHE (KOHCTIEKTOB JICKIIUM, YI€OHUKOB, MaTepH-
AJIOB CETEBBIX PECYPCOB)

BBITTOJTHCHHUEC HHANBHUAYAaJIbHBIX 3a,Z[aHI/II>'I

20

30

MMOATrOTOBKA K TCCTUPOBAHUTIO

20

26

KonTponb

Bun uroroBoro KoHTpOIS

3a4CT

4.2. Jlekuum

Ne

Paznen qucuuniauael (MOAYIIs), TEMBI
JIEKUUH U UX COJep>KaHue

O0beM

B dK. 4acCax

OYHas

dhopma
o0OydeHus

3a04YHas

dhopma
o0OydeHus

dopmupyromue
KOMIIETCHIINH

BBenenne B HCKYCCTBEHHbIH MHTe-
JEKT

OCHOBHBIE 337a4d CUCTEM HCKYCCTBEH-
HOro wHTeIUiekTa. Kiaccudukanus, Kia-
CTepu3alysl, perpeccusl.

YK-1

Tunbsl MAIMHHOTO O0YYEHUs: C y4uTe-
aeM, 6e3 yduTesns, C YaCTUYHBIM IPUBJIE-
YEeHUEM Y4uTelIsl, 00ydeHHe C MOJAKpen-
JICHHUEM.

YK-1

JKCHepTHbIE CHCTEMBI M NPeACTaBJIe-
HHe 3HAHMI

Knaccugukarus Ha mpumepe alropurma
K-6mmxaiimmx coceneit (KNN) Ommno-
HaJbHO: BhICTpBI Mouck Oamxaiimx co-
ceniel. MeTpuKH OLIEHKHU Ki1accupuka-
LHMH: ITOJIHOTa, TouHOCTh, F1, ROC, AUC.
BanmnanuonHas v TecToBasi BRIOOpPKA.
Kpocc-pamunanus. Pabora ¢ kareropu-
QIbHBIMUATIPH3HAKAMH.

YK-1

Perpeccusi. MeTpuku OLIEHKH pErpeccui:
MSE, MAE, R2 — xoaddurueHt nerep-
MUHanuu. JIuHelHas perpeccus, MoJu-
HOMHUanbHas perpeccus. IlepeoOyuenue
U perynsipusanus, rpeOHeBast perpeccus,
LASSO, Elastic Net.

JluneliHble MOJIENN IS KJIacCU(UKALINK.
ITepuentpoH, jorucTudeckas perpeccus,
MIOJIHOCBSI3HBIE HEHPOHHBIE CETH, CTOXa-
CTMYECKUI T'paMeHTHBIH CIyCcK U 00-
paTHOE paclpoCTpAaHEHUE TIPAJAMEHTA.
Perynspusanus  JIMHEWHBIX  MOJENEH
KJIacCU(UKALUUH.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnmomepatuBHas KJIacTepH-
3anus. MeTpUKH OLIEHKHU KJIacTepU3aluu

YK-1

AJITOPUTMBI IOMCKA PelieHn i

ANTOpUTMBI, OCHOBAaHHBIE Ha IPUMEHE-
HUM pelIalouMx JepeBbeB. Kpurepuu
paszgeneHus y3na: MHGQOPMAIMOHHBIN

VYK-1

4




BBIATPHINI, KpuTepud JkuHU. AHCaM-
O pelIaIMX JACPEBhEB: CIYYANHBINA
Jiec, TpaJMeHTHBIN OYCTHUHT.

Meton omopHbix BekTOpoB. llpsamas u
oOpartHas 3amada. OrnpejeseHue OIop-
HBIX BEKTOPOB. fIIepHBII TPIOK.

6. HauBHblii 6aliecoBckuii Kiaccudukarop. 2 YK-1
MeToapl OLEHKHU pachpenesieHus Mpu-
3HakoB. EM-ajiiroput™ Ha npumepe cme-
CH rayCcCHaH.
MeTtop1 6€3rpaueHTHON ONTUMU3AINH:
ciyuaitabiit mouck, hill climb, omxwur,
TeHETUYECKUN aITrOPUTM
Bcero 16 6
4.3. TlpakTuyecKue 3aHITHUSI
Ne  |Pazpen muctumiuuel (Moyns) (MOAy- O0BeM B ak.uacax dopMupyronme
JI51), TEMBI JICKIIUH U UX COJCpIKAHUE p— pp— KOMIICTCHITHH
dhopma dbopma
oOyueHusi | oOyuyeHus
1. Mertoabl paboTsl ¢ Tabnuuamu B Python. 6 2 YK-1
Arperanus ¥ BU3yaiau3anus JaHHbBIX.
[IpoBeneHue MEPBUIHOTO aHAIM3A JIaH-
HBIX.
2. Hcnonbs30BanKe U CpaBHEHUE aJITOPHUT- 8 2 YK-1
MoB knaccupukanuu: kNN, pemaromue
JepeBbes U UX aHCaMOJTH, JIOTUCTHIECKAs
perpeccusi.
3. Hcnonbs30BaHue U OLIEHKA aJITOPUTMOB 8 4 VK-1
perpeccun. [Togbop onTuManbHBIX Ma-
paMETpPOB PErpeccu.
4, OnTuMHU3aIMOHHBIC 33/1a4U U UX pellle- 10 4 YK-1
Hus. [Togbop runepnapameTpoB anro-
pUTMa C TIOMOIIBIO METOIOB ONITHMH3a-
U,
Bcero 32 12

4.4. JlabopaTopHbie padoThl
JlaGopatopHble pabOThI HE PETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arIMXcs

O0BeEM ak. 4acoB

Paznen aucuumimHbl .
A et Bun camocrositensHOM paboTh O4Has
(Motyist) 3a04yHas
dbopma
dbopma
o0yue-
oOyueHus
HUS
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIIH-
1. Beenenue B uc- N
. IUIMHE (KOHCTIEKTOB JIEKIHUH, Y4eOHHKOB, Ma- 6 10
KYCCTBEHHBIH HHTEIIEKT
TEPHAJIOB CETEBBIX PECYPCOB)




BrimonHeHNE MHANBUYATBbHBIX 3aaHUI 6 10
[TonroToBKa K TECTUPOBAHUIO 6 8
[IpopaboTka y4eOHOro MaTepuaa Mmo JAUCIH-
2. DKCIEPTHBIE  CH- | IUIMHE (KOHCHEKTOB JEKIHH, yueOHUKOB, Ma- 6 10
CTeMBl W IIPEACTAaBIEHHE | TEPUAIOB CETEBBIX PECYPCOB)
3HaHUHI BelntonHeHNEe MHAMBUYAIBHBIX 3a0aHUI 6 10
[ToaroToBKa K TECTUPOBAHUIO 6 8
[IpopaboTka y4eOHOro MaTepuaa mo JAUCIH-
TUIMHE (KOHCTIEKTOB JICKIUN, Y4eOHHKOB, Ma- 8 10
3. Anroputr™msl mnouc-
N TEPUAJIOB CETEBBIX PECYPCOB)
Ka peIeHui =
BrinonHeHne MHIMBUYaIbHBIX 3a1aHNUN 8 10
IToaroToBka K TECTHPOBAHUIO 8 10
Uroro: 60 86

Kapreunna H.B. Meronnueckue ykasaHus s NPOBEACHUS NMPAKTUYECKUX 3AHATHH 110
muciuminHe «OCHOBBI MCKYCCTBEHHOTO HMHTEJUIEKTa» JUis HampaBieHus noarotoku 23.03.03
DKCIuTyaTanus TPaHCIIOPTHO-TEXHOJOTHIESCKIX MAIIMH U KOMIUIEKCOB— MudypuHCK, 2023.

4.6. BrinojiHeHHEe KOHTPOJbHOM PadoThl 00y4alIIMMUCH 32049HOI (popMBI
[TpuctynaTh K BBIIOJIHEHUIO KOHTPOJIbHON pab0Thl HEOOXOJUMO IOCIIe U3yUEeHUsl MaTe-
puaia o JUTEpaTypHBIM UCTOYHHUKAM, YOCIHBIIUCH ITyTEM OTBETOB HA BOIPOCHI IS CAMOIIPO-
BEPKH, YTO MaTepHai TeMbl YCBOEH.
Llenbi0 KOHTPOIBHON PaOOTHI O JUCHUIUIMHE SBIISIETCSI PACCMOTPEHHE TEOPETUUECKHIX
aCIeKTOB U IPUMEHEHNE OCHOBHOIO MHCTPYMEHTAPHsI YIIPaBJICHUS! HAYyUYHBbIM HCCIIEIOBAHUEM.
TpebGoBanus kK 0PoOpMIIECHUIO.
KontponbHas paboTa MOXeT ObITh BBIIIOJHEHA B YUYEHHUYECKOW (LIKOJBHON) TeTpaau
WM Ha Juctax ¢opMara A4 neyaTHbIM WJIM PYKOINUCHBIM (YETKHUM, YUTAEMbIM) CIIOCOOOM.
BeinonHeHHbIe 3a/1aHUs pacloyaraloTcs Mo NpeACcTaBIeHHOMY NMopaaKy. CHUCOK HCHOJb3ye-
MOM JIUTEPATYPHI TPUBOIUTCS B KOHIIE PaOOTHI.
Ha tutynsHOM 5ucTe pacronaraercs cienyronias nHGopMalys: Ha3BaHUE JTUCIUATUIH-
Hbl, ©.1.0. obyyaromuiics, Kypc, rpyImia, HOMep 3a4CTHON KHUKKH, HOMEP BHIOpAaHHOTO Ba-
pHaHTa U HOMEpPA BBIMOJIHEHHBIX 33JaHUH 10 TOPSIIKY B CIEIYIOLIEM BUE:
Cpoxu BbINIOJIHEHUS. BbINosHEHHAass KOHTpoJibHAs paboTa MOAMKMCHIBAETCS 00y4aro-
IMIMMCSL U CHIaeTcs Ha MPOBEPKY IPernojaBaTeNio Ha Kadeapy B yCTaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 gHei mo Hawyana ceccun. [IpoBepka KOHTPOJIBHOW pabOTHI MpenojaaBaTeieM
OCYILECTBIISICTCSI B TeUEHHE Henlenu mnocie ee caaud. KoHTposbHas paboTa JoikHa OBITh
3a4TeHa K Hadvaly dK3aMEHAI[MOHHOW CECCHHU.

4.7. Conep:xaHue pa3iesoB THCHHUILIMHBI (MOLYJIS)

1. BBenenue B HCKYCCTBEHHBIN MHTEIIEKT.

OcHOBHBIE 3a/1a4ll CUCTEM HCKYCCTBEHHOro MHTejuiekTa. Knaccudukanus, kiactepusa-
s, perpeccus. THIBI MAaIIMHHOTO OOYYEHHS: C YUUTeNeM, 0e3 yUUTeNsl, C YaCTUYHBIM IpUBIIe-
YeHHEM yUuTesl, 00ydeHHE C OJIKPEIICHUEM.

2. OKCHEpPTHBIE CUCTEMBI U NPEACTABICHUE 3HAHUM.

Knaccugukanus Ha npumepe anroputma k-Ommkaitmux coceneit (kKNN) OnuuoHanbHO:
BricTpeiil monck Ommkaimmx coceneil. MeTpuku OleHKH Kiaccu(UKaIUU: MOJHOTA, TOYHOCTb,
F1, ROC, AUC. BanunanuonHnas u TectoBast Bbioopka. Kpocc-panunanus. Pabora ¢ kareropu-
QJIbHBIMU MPU3HAKAMH.

Perpeccus. Merpuxu onenku perpeccun: MSE, MAE, R2 — koaddunment nerepmuna-
nuu. JIuHelHas perpeccus, MOJUHOMHANbHas perpeccus. llepeoOydeHne W perymspu3anus,
rpebneBas perpeccus, LASSO, Elastic Net.

Jluneiinbie Monenu s kinaccudukamnuu. [leprentpon, JorucTUYecKasl perpeccus, moi-




HOCBSI3HBIE HEHPOHHBIE CETH, CTOXACTHYECKHI TPAJUCHTHBIN CIyCK U 00paTHOE pacmpocTpaHe-
HUE TpaieHTa. Perynspusamnus JMHEHHBIX MoJIeIel KilacCu(DUKAITUNN.

Knacrepuzanus. k-means, k-means++, DBSCAN, arnomepartuBHas KiacTepU3allys.
MeTpuku OLEHKH KlacTepu3aluu

3. ANTOpUTMBI IOMCKA PELLIEHUI.

AJNTOpUTMBI, OCHOBAHHBIE HA IPUMEHEHUH PEIIAIOIINX JIepeBbeB. Kputepuu pasaenenus
y3J1a: “H(POPMALMOHHBIA BBIMTPHINI, KpuTepuid Dkuau. AHCaMOIHM pelaonux JAepeBbEB: CIY-
YalHBIN JIeC, TPaIueHTHBIN OYCTHHT.

Mertox onopHbIX BeKTOpoB. IIpsiMas u oOpaTtHas 3agaya. OnpeaeneHre OnOpHBIX BEKTO-
pOB. S AepHBIil TPIOK.

HauBHebrii GaliecoBckuil kiaccudukaTtop. MeToapl OICHKH pPAacIpeleICHHs TPU3HAKOB.
EM-anroputm Ha npuMepe CMECH rayCCHaH.

MeTtobl 6€3rpaiMCHTHON ONITUMU3AINN: CITydaiHbIid ouck, hill climb, or-xur, renetu-
YECKUH aJropuT™M

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUH
[Tpu W3ydyeHUH OUCUMILTUHBI (MOYJs) UCIIOJIB3YIOTCS WHHOBAIIMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTUM Ha OCHOBE HWHTErPallMM KOMIETEHTHOCTHOTO M JIMYHOCTHO-OPHUEHTHPOBAHHOTO
MOJIXOI0OB C DJIEMEHTAMHU TPAJUIIMOHHOTO JIEKIMOHHO-CEMUHAPCKOTO W KBA3UMPO(hECCHOHAIb-
HOTO OOy4Y€HHUs C HCIIOJIb30BAHMEM HMHTEPAKTUBHBIX (DOpPM MpOBEACHUS 3aHATH, HCCIeA0Ba-
TEIBCKOU MPOCKTHOM JCITEILHOCTH U MYJIbTHMEIUHHBIX YI4COHBIX MaTEPHAIOB

Bun yue6Hoit pa- OO0pa3oBarenbHble TEXHOJIOTHH
00THI

DJeKTpOHHBIE MaTepuajbl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOJIB30-
Jlexunn BAHHME MYJIbTUMEIUNHBIX CPEACTB, pa31aTOYHbIA MaTepUall.
[IpakTnueckue TectupoBaHue, BBINIOJHEHHE TPYNIOBBIX AYAUTOPHBIX 3alaHuUM,
3aHATHS WHIWBUAYaAJIbHbIE TOKJIa bl
CamocTosiTenbHbIe Brimonnenue pedepatuBHONW paOOTHI; MOArOTOBKA M 3alllUTa CO-
paboThI OOLIEHMS C MCIIOJIb30BAHNUEM CJIalJIOBBIX NMPE3EHTAIUI.

6. OueHovHbIe cpeacTBA TUCHUIJIMHBI (MOIYJISA)

OCHOBHBIMU BHJaMH JUCHUIUIMHAPHBIX OLIEHOYHBIX CPEACTB NMPHU (PYHKIIMOHUPOBAHUU MOAYJIb-
HO-PEUTUHTOBOM CHCTEMBblI OOYUEHHMsI SBJISIFOTCS: HA CTaJUM PYOEKHOTO perTuHra, (popmupye-
MOTro IO pe3yjbTaTaM MOIYJIBHOIO KOMIIBIOTEPHOTO TECTHMPOBAHHUS — TECTOBBIE 3a/JaHUs; Ha
CTa/lu{ MOOIIPUTENLHOTO PeUTHHTa, (POPMHUPYEMOTO MO pe3ysibTaTaM HAMCAaHUS U 3alUThl pe-
(depaToB MO aKTyaJbHOU MpoOiIeMaTHKe, Ha CTaJUH IPOMEXKYTOYHOIO peiTHHTa, ONpeaensieMo-
ro 10 pe3yJbTaTaM CAauu 3a4eTa — TEOPETHUECKHE BOMPOCH], KOHTPOIUPYIOIINE TEOPETUIECKOE
cojiepkaHue yueOHOro marepuaia, U MpakTHUYECKUEe HAaBBIKM U3 Pa3IMYHbIX BUAOB Mpodeccuo-
HalbHOU JesitenbHOCTH oOyyatomierocst mo OIIOIl nanHoro HampasneHus, GopMUpyeMble MpU
W3YYEHUH TUCHUIUTMHBI (MOAYNs) «OCHOBBI HCKYCCTBEHHOTO MHTEIIJICKTa»

6.1. ITacopt ¢oHIa OLIEHOUYHBIX CPEIACTB IO AUCHHUILINHE

Ne | Konrponupyemsie pazaensl| Kox koHTponupyemoit O11eHOYHOE CPEICTBO
n/m | (Tembl) TUCHUILUIMHBI (MO- KOMITETEHIINT HanmenoBanue KomnuecTtBo
JLyIist)
1. [BBemeHue B HCKYCCTBEHHBIH VYK-1 TectoBrie 3aauHnA 20
MHTEJUICKT Temsl pedepatoB 5
Bompocsr mist 3ade- 8
Ta




2. [DKCHEpTHBIC CHCTEMBI U VK-1 TectoBBIC 3a7aHUA 20
[PECTaBICHUE 3HAHUN Temsl pedepatoB 5)
Bormpocsr puist 3a- 10
Jera
3. |AnTOpUTMBI ITOKCKA pelie- YK-1 TecToBbIe 3a1aHUS 20
1507071 Tembl pedeparoB 5
Bomnpocsr qiist 3aue- 8
Ta
6.2. Ilepeuenn Bompocos ais 3auera (YK-1)
1. OcHoBHBIE 33]]aul CUCTEM HCKYCCTBEHHOT0 MHTeJUIeKkTa. Kinaccudukanus.
2. OcHOBHBIE 3314 CUCTEM UCKYCCTBEHHOTO MHTEIUIeKTa. Kiacrepuszanus.
3. OcHoBHbIE 33]aul CUCTEM UCKYCCTBEHHOTO UHTEIIEKTa. Perpeccus.
4, Tunsl MalIMHHOTO O0YUYEHUS: C YUUTEIIEM.
5. Tunsl MalIMHHOTO O0y4YeHUS: 6€3 yuuTess.
6. Tl MAIIMHHOTO OOYYEHUS: C YACTUYHBIM IPUBJICUCHUEM YUUTEIIS.
7. Tunsl MalIMHHOTO O0y4YEHUS: O0yYEHHUE C MOAKPEIITICHUEM.
8. Knaccugukamnus va npumepe anroputma k-ommkaiimmx coceneit (kKNN)
9. BrICTpBIii TOMCK OMXKaNIIMX COCeaCH.
10. Metpuku OlleHKH KjaccuuKaIuu: moJiHoTa, TouHocTh, F1, ROC, AUC.
11.  BanupanuonHas u TectoBas BeiOOpka. Kpocc-Banuaarusi.
12.  Pabota ¢ kaTeropuaJbHBIMHU IIPU3HAKAMH.
13.  Merpuku ouenku perpeccun: MSE, MAE, R2 — koaddunimeHT nerepMuHaIum.
14.  Jluneiinas perpeccusi, IOJIMHOMUAJIbHAS PETPECCHUSL.
15.  TIlepeoOyuenue u perymnspusanus, rpedHeBas perpeccusi, LASSO, Elastic Net.
16.  IlepuentpoH, TOTUCTUYECKAS PETPECCHs], TOTHOCBA3HBIE HEHPOHHBIE CETH, CTOXACTHYEC-

CKHUI IpaJUeHTHBIN CITyCK M 00paTHOE paclpoCTpaHEHHE I'PaiueHTa.

17.
18.

Perynsipuzarnus mTuHEHHBIX MOJIENIEH KTaCCU(UKAITIH.
Knactepusanus. k-means, k-means++, DBSCAN, aroMepaTHBHAs KJIaCTEPU3AIIHSL.

MeTpukH OLEHKH KJIaCTepHU3aLUU.

19.
20.
21.
22.
23.
24,
25.
aH.

26.

ANTOpPUTMBI, OCHOBAHHBIE HA IPUMEHEHUH PEILIAOIIUX JEPEBbEB.

Kputepun pazaenenus ysna: "HGOPMaMOHHBIN BBIUTPHILI, KpuTepuil JKuHU.
AHcaMmO01 pemarmux JepeBbeB: CIyyaiHbli Jec, TpaJlueHTHbIH OyCTHHT.

Merton onopubix BekTopoB. [Ipsimast u oOpaTHas 3aaya.

Omnpenenenne onOpHBIX BEKTOPOB. S IepHBIN TPIOK.

HaupHnsrii OaliecoBckuil KiaccupukaTop.

MeToapl OLIEHKH pacipeeneHns Mpu3HakoB. EM-anroputm Ha npuMepe cMecu rayccu-

MeTtobl 6e3rpaueHTHON OMTUMU3AIMK: CIYJaifHbIN Touck, hill climb, omxwur, reneTu-

YECKHUU aJrOpUTM

6.3. lllkajia OLIEHOYHBIX CPE/ICTB

YpoBHH  OCBOe- Kputepuu onieHuBaHus OrneHOYHBIE CPECTBA
HUAS  KOMIIETEH- (xom-Bo GayToB)
1107071

[TponBunyThIi | OTIMYHO 3HAET TEOPETUYECKHE OCHOBBI OOY4YEHUS | TECTOBBIE 3a/1aHUS
(75-100 6amtoB) | aHAJNIM3a JAHHBIX M MAalIMHHOTO 00yueHus; crienupuky | (30-40 6amios)
«3aYTCHOY BHE/IPEHHS CHCTEM MAIIMHHOTO OOYYeHUsS B «OTpac- | MHAMBHIyalbHOE 3a-

JU», OTIIMYHO aHATM3UPYET 3a/ady, BRI ee 0a30- | JaHue

BbIC COCTaBJISIOIIHME, OTIMYHO OCYIIECTBISET JeKkoM- | (8-10 Gamios);
MO3UIUI0 3aja4r, YMCCT NPUMCHATH 60JIBIHO€ KOJIUN- | BOIPOCHI IJId 3a4€Ta
YEeCTBO IBPUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOM- | (37-50 GamioB)
MEPUYECKOTO M aKaJeMUYECKOrO OMBITA; HHTEPECYETCs
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HOBBIMH TPEHJIaMH B CBOEH MpPOQEeCCHOHAIBHON OT-
paciu, paccMaTpuBaeT MX C TOYKHU 3PEHUs IPHUMEHE-
HUS B CBOEH 1eATEIbHOCTH; OBICTPO U BEPHO OLICHUBA-
€T CII0OXKHYIO CUTYalUI0, OLIECHUBAET PUCKU U IOCIE]-
CTBUSI CBOUX JEHCTBUI, HAXOAUT ONTUMANIbHbBIE pellle-
HUS Ut pabouux 3ajad.

bazoBrIit
(50-74 6amna)
«3a4TEHO»

XOpomIo 3HAeT TEOPETUYECKHUE OCHOBBI OOYYEHHS
aHaJM3a JJaHHBIX ¥ MAIIMHHOTO 00YUEHHUS; CICUPHUKY
BHEJ[PEHHSI CUCTEM MAIIMHHOTO OOYYeHHS B «OTpac-
J», XOPOIIO aHAIM3HUPYET 3a/1a4y, BIICIsAA ee 0a30-
BBIC COCTABJISIOIINE, XOPOILIO OCYIIECTBISET JCKOM-
NO3HILIMIO 337a4; YMEeT MPUMEHSTh JOCTaTOYHOE KO-
JMYECTBO HBPUCTUK, CHOPMHPOBAHHBIX HAa OCHOBE
KOMMEPUYECKOT0 U aKaJ€MHUYECKOTO OIbITa; HHTEPECY-
eTCs HOBBIMH TPEHJAMHU B CBOCH MpOo(dheccHOHaNbHOU
OTpPAaCJIU; BEPHO OLICHUBACT CIOXKHYIO CHTYaIHIO, OIle-
HHUBAET PHCKU M MOCIEACTBUS CBOUX JCHCTBHM, HAXO-
JIUT ONITUMAJIbHBIE PEUICHHUs JJIsl pab0vnX 3a/1a4.

TECTOBBIE 33 aHUsI
(20-30 6amoB)
WHIMBHIyaIbHOE 3a-
JaHue

(5-7 6amnoB);
BOIIPOCHI IS 3a4eTa
(25-37 6amnoB)

[Toporossrit
(35-49 6aioB)
«3a4TEHO»

Cnabo 3HaeT TeopeTU4eCKHe OCHOBBI OOydeHHs aHa-
Ju3a JaHHBIX M MAIIMHHOTO OOy4YeHWs; CIeHU(PHUKY
BHEJPEHHUS CHCTEM MAIIMHHOI'O OOYYEHHS B «OTpac-
Ty, c71ab0 aHAIM3HUPYET 3aj1a4dy, BBIJICISsI e¢ 0a30BbIC
COCTABJISIONIME, CIa00 OCYIIECTBIIACT JACKOMIIO3HIIUIO
3aa4r; yMECT MNPUMCHATH JOCTATOYHOC KOJMNYCCTBO
9BPHUCTHK, C(HOPMHUPOBAHHBIX HA OCHOBE KOMMEpue-
CKOTO M aKaJeMUYECKOIO OIbITa; cI1ab0 MHTEpeCyeTCs
HOBBIMU TpPEHJaMH B CBOEHl MpodeccHOHAIbHON OT-
paciu; cnabo OIEHUBAET CIOXKHYIO CHUTYAIlUIo, CJIado
OIICHMBAET PUCKH M TOCIEACTBUS CBOMX JIEHCTBUH,
c1ab0 HaXOAWUT ONTHUMAJIbHbIE pelleHus JUIsl pabounx
3a/ad.

TECTOBBIE 33 IaHUsI
(15-20 6anoB)
WHIMBHIyalbHOE 3a-
JaHue

(2-4 6amna);
BOITPOCHI JIJIS 3a4eTa
(18-25 6amnoB)

Huzknii
(ToTIOpOTOBBIA)
(xommeTeHUus HEe
chopMHpOBaHa)
(menee 35 6ai-
JIOB)
«HE3aYTECHOY

He 3naeTr Teopermyeckue OCHOBBI OOyUEHHs aHAIIM3a
JaHHBIX ¥ MAIIMHHOTO OOyueHus; creuuduky BHEI-
pEHUS CUCTEM MAIIMHHOTO OOYYEHUS B «OTPACIN», HE
yMEET aHaJM3UpPOBaTh 3a/auy, HE OCYILIECTBISAET Je-
KOMIO3HUIIMIO 33/1a4M; HE YMEET MPUMEHSATh JOCTAaTOY-
HOE KOJIMYECTBO IBPUCTUK; HE UHTEPECYETCS HOBBIMHU
TpeHJaMu B CBOEH MpodecCHOHaIbHON OTpaciu; He
BEPHO OLICHUBAET CI0KHYIO CUTYalMI0, HE BEPHO OlLle-
HHUBAET PUCKHU M TTOCJIEICTBUSI CBOUX JICHCTBHIA.

TECTOBBIE 3aIaHuUs
(0-13 6amnos);
WHIUBHIyaIbHOE 3a-
JaHue

(0-3 6amna);
BOIIPOCHI IS 3a4€eTa
(0-18 6amoB)

Bce KOMIIIEKTHI OIIEHOYHBIX CPEJCTB (KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepUaIoB), HE00-
XOJIUMBIX JIJIS OIEHKH 3HAHWM, YMEHUW, HaBHIKOB M (WJIM) OMBITA EATEILHOCTH, XapaKTepU3y-
folue dTanbl GOpMHUPOBAHUS KOMIETEHIIMN B MPOIECCE OCBOSHUS MUCIUIUIMHBI (MOIYs) TO-
JIPOOHO MpEeICTaBIEHBI B TOKYMEHTE «DOH]T OIEHOYHBIX CPEJICTB JTUCIUTITUHBI (MOTYJIIS)».

7 YueOHO-MeTOoaAMYECKOE U HH(OPMAIMOHHOE O0ecTiedeHue TUCIUTILIH-

HbI

(MoayJist)
7.10cHOBHAas1 yueOHas quTEpaTypa:

1. OcHOBBI UCKYCTBEHHOTO MHTEJIEKTa: y4eO. mocobue s By3os/Cumopkuna M.IM.:




Kuopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OCHOBBI HCKYCCTBEHHOTO MHTENUIEKTa : yueOHoe mocodue / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boeamex" um. J[.®. Ycrunora, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — Texkcr : smekTpoHHbIH / JlaHp : 31MeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa : ydeOHoe mocobue / E. B.
Bboposckas, H. A. JlaBsinoBa. — 4-¢ uzn. — Mocksa : Jlabopartopust 3uanuii, 2020. — 130 ¢c. —
ISBN 978-5-00101-908-4. — Texkcr : smekTpoHHBIN // JlaHb : 37MeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/151502

4. HoukoB, @®.A. CHMBOJIMYECKHI WCKYCCTBEHHBI MHTEIJICKT: MAaTeMaTHYCCKHE

OCHOBBI TPEJCTaBICHUS 3HAHUI : yueOHoe mocobue st By3oB / @. A. HoBukoB. — Mockaa :
MznarensctBo Opaiit, 2023. — 278 c. — (Bricmee o6pazoanue). — ISBN 978-5-534-00734-
3. — Tekcr : snextponHblii // OOpaszoBarenbhHas tiarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/512382
7.2 TonosiHUTeIbHAS yUueOHasl JIUTepaTypa:

1. Pribuna I' B. OcHOBBI MOCTPOCHUSI MHTEIEKTYAIBHBIX CUCTEM: y4eO. mocodue sl BY-
30B/PpiOuna I'.B. - M.: ®unance! u craructuka: Mugpa-M, 2010. - 430 c.
2. Bororua BB. DneMeHTB MaTeMaTHYECKOW TEOPUH MAITMHHOTO 00Y4YeHHUS: yuel. mocoone

g By3oB Brerorun B.B.; Mock. ¢usuko-texs. ue-T (roc. yH-T), PAH, UH-T npoGiem nepenauu
uHpopmanmn uM. AA. Xapkesnya. - M.: MOI'M - UIIIINU PAH, 2010. - 231 ¢. OcHOBHI uc-
KycTBeHHOro uHTesiekta. [Ipaktuyeckuit kypc: yuel. mocobue s By3oB / UymiokoB BJL.,
AcraxoBa U.®., [ToranoB AC. [u ap.]. - M. BUHOM. JlaGoparopus 3uanuii: ®@uzmariaut, 2008.
-292c.

3. Acuunxuit JI.LH. BBeneHue B HCKYCCTBEHHBIN HMHTEIUIEKT: yued. mocobue s BY-
3oB/Scannkuii JI.H. - 2-e u3a., ucnp. - M.: Akanemus, 2008. - 174 c.

4. Ocunos I'.C. Meroabl UCKYCCTBEHHOI'O HMHTEJUIEKTA: Mororpadusa |/OCioBr C, - M.:
®usmatiaut, 2011. - 295 ¢. .

5. JIro b. Teopust u mpakTUKa HEONpeneIeHHOTo nporpammupoBanusi/JIto b.; nep. ¢ anrm.
Tromenues H0.B., Karanos 10.T.; pen. nep. Tromennes 10.B. - M.: BUHOM. JlabopaTopust 3Ha-
uuii, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcalbHbBIN UCKYCCTBEHHBIN MHTEIIEKT U JKCIIEPTHHIE
cuctemsl / Pyukun B.H., ®ynun B.A. - CII16.: BXB-Ilerepoypr, 2009. - 238 c.
7. Kypeiiuuk BB., Kypeitunk B.M., Pogzun CU. Teopust 5BOIIOLMOHHBIX BBIYMCICHUI:

[Monorpadus] / Kypeituuk BB., Kypeituuk B,M., Ponzun CH, - M.: ®uzmarnur, 2012. — 260 c,

7.3 MeToauyecKkue yKa3aHusl M0 OCBOCHUIO JUCHMILITHHBI (MO/1YJIs)
Kapreunna H.B. Meronnueckue ykasaHus IS NPOBEACHUS NMPAKTUYECKUX 3AHATHH 110
muctumuinHe «OCHOBBI HCKYCCTBEHHOTO WHTEIUICKTa» I HampaBieHus moarotoku 23.03.03

DKCIuTyaTanusi TPaHCIIOPTHO-TEXHOJOTMUECKUX MAIMH U KOMILJIEKCOB— MuuypuHCk, 2023.

7.4 UudopmanuonHsie M 1u(ppoBbIe TEXHOJOTHH (IPOrpaMMHOe odecreye-
HHe, COBpeMeHHbIe MpodeccHOHAIbHBIE 0a3bl JAHHBIX 1 HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI)

VYyeOHast nucuUIUIMHA (MOAY/b) MPEeIyCMAaTPUBAET OCBOCHHE MH(POPMAIMOHHBIX M LU ]-
POBBIX TeXHOJIOTUH. Peanu3aius HUppOBBIX TEXHOJIOTHN B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JsieTcsl OAHOW M3 BaKHEWIIUX Lene oOpa3oBaHUS, JAIOLIE BO3MOXHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaromuxcs Kak OyAyIluX BHICOKOKBAIU(UIIMPOBAHHBIX CIIELHa-
JIMCTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO peIICHHS
3aJa4 Npo(ecCHOHANBHOr0, COLUAIBLHOIO, JMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM pa3jiny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TEXHOJOTWH. OcBoeHHE IUQPPOBBIX TEXHOJOTMHA B paMKax
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

JaHHOW JTUCIUIUIMHBI (MOZYJS) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaAJICKAIIUM
o0pa3oM moay4yaTh AOCTYII, YIPABIATh, UHTErPUPOBATh, 0OOMEHUBATHCA, OLIECHUBATh U CO3aBaTh
MH(OPMAIIHIO C TTOMOIIBIO ITU(POBBIX YCTPONUCTB U CETEBBIX TexHoJoruid. GopmupoBanue nud-
POBOM KOMIIETEHTHOCTH IMpeAroyiaraetT padoTy ¢ JaHHBIMHU, BIaJ€HUE WHCTPYMEHTaMH st
KOMMYHUKAIWH.

7.4.1 D1eKTPOHHO-0UOJINOTEYHANA CUCTEMBbI U 0a3bl JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 03.04.2024
No 6/1 (CereBast aneKTpoHHasE OMOJIMOTEKA)

2. ba3a manHHBIX 31eKTpoHHBIX HMH(popMarmonHbix pecypcoB @PI'BHY ITHCXB (morosop
1o 00eCIeYEHHUI0 JTOCTYMa K 3JIeKTpoHHBIM HH(popMarmoHHsiM pecypcam ®I'BHY ITHCXDb ude-
pe3 tepmunan yaanenHoro nocryna (TY I ®T'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6mOimoTevHas cucrema «HarmonansHbI ppoBoit pecypc «PyKkoHT»:
Komnekuu «ba3zoBsiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (roroBop
Ha OKa3aHue YCIIyT IO IpeaocTaBieHuto foctyna ot 26.04.2024 Ne 1901/bI122)

4. 000 «dnexrponnoe n3narenscto KOPAMT» (https://urait.ru/) (ToroBop Ha OKa3aHue
yCIyT MO MPEJOCTaBICHHUIO JOCTyMa K o0pa3oBarensHoi mnathopme OO0 «DnekTpoHHOE U3a-
TenserBo IOPAUT» ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMbIMoTeuHas cucrema «BepHanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE TIpou3BeneHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HauumonanepHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakntoueHun Kk HOb u npegocrasnennun nocrymna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornamieHue 0 COTPYIHUYECTBE M0 OKa3aHUI0 OMOIHOTESYHO-UH(POPMAIUOHHBIX U CO-
LUOKYIBTYPHBIX YCIYT MOJI30BATENSIM YHUBEPCUTETA U3 YHCIa MHBAIUIOB IO 3PEHUI0, Cllabo-
BHJISIINX, WHBAIUIOB JPYTUX KATETOPUH C OTpaHHYEHHBIM JOCTYIIOM K HWH(OpMAIWH, JIUI,
HMMEIOIIUX TPYTHOCTH ¢ uTeHueM riockomneyatHoro Tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas Hay4Has OuOimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (cormna-
1IeHue o cotpyanudectse ot 16.09.2021 Ne 6/h)

7.4.2. UndopManmoHHbIe CIPABOYHbIE CHCTEMbI
1. CrpaBounas npasoBast cucteMa Koncynprantllimroc (1orosop nocraBky, aJanTauy 1
conpoBoAeHUs dKk3eMIusipoB cucteM Koncynbprantlmoc ot 11.03.2024 Ne 11921 /13900/32C)

2. DnekTpoHHBIN nepuoandeckuit cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycmy-
ru 1o conpoBokaeHuio ot 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe TPpo(eccoHAIbHBbIE 0a3bI TAHHbIX

1. ba3a jaHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB MH(OPMaLMOHHO-00pa30BaTeNbHOM Mpo-
rpammbl «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snextponnoit 6udnuoreku eLIBRARY.RU — poccuiickuii un-
(bopMalMOHHO-aHATUTUYECKUN TIOpTal B 00JaCTH HAyKH, TEXHOJIOTUH, MEIUIIMHBI U 00pa3oBa-
Hust - https://elibrary.ru/

3. Iopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTie gaHHble @DenepalibHON CIyXKObl TOCYZApCTBEHHOM CTATUCTUKHU -
https://rosstat.gov.ru/opendata

5. [Ipodeccuonanbubie 0a3bl JTAHHBIX. baza JTAHHBIX zbMath
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. IIpodeccuonanbubie 6a3nl JaHHbIX. PocTexnaazop http://www.gosnadzor.ru/

7. IlpodeccuonanpHbie 06a3bl JaHHBIX. Poccuiickas acconmanusi HCKYCCTBEHHOTO WHTEI-
JeKTa [ DaeKTpoHHbIH pecypc]. — Pexum goctyna: http://www.raai.org, cBo6oaHbIiH
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/

7.4.4. JIMueH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPporpaMMHoe odecrie-
YyeHue, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOM3BOACTBA

Ne | HaumeHoBaHue PazpaboTunk HoctynHocTh Ccoinka Ha Enunstit PexBusutel noa-
1O (mpaBoobna- | (yiMeH3MOHHOE, | peecTp poccuiickux TBEPKAAIOLLEro A0-
JlaTenb) CB0OOO/IHO pac- nporpamm Juii OBM | kymeHTa (Ipu Hau-
npoctpansemoe) | u Bl (mpn Hanuumm) | 9um)
1 | Microsoft Windows, Microsoft JIueH3noHHoe - Jlunensus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpox nmeii-
CTBUS: OECCPOYHO
2 | AwnruBupycHoe po- | AO «Jlaboparto- | Jlunensuonnoe | https://reestr.digital.g | CyOnuueH3noHHbIH
rpamMmHoe obecnieue- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mms (Poccmst) 24.10.2023 Ne 6/H,
OusHeca CPOK JICHCTBUSL: C
22.11.2023 no
22.11.2024
3 | MoiitOduc Crangapr- | OOO «Hosbie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0navHble TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHblil maker Hosxorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI C TOKY- cHs) 03641000008190000
MEHTaMH U MOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 OducHbli maker AO «P7» JIuuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckTormHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
5 OrneparioHHast Cu- 00O "Basaner | Jlumensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anbpt O6pa3o- | cBOOOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nedeHue” 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
6 | Ilporpammuas cucte- | AO «Anrtumna- | Jlunensuonnoe | https://reestr.digital.g | JlunensuonHslit 10-
Ma it oOHapyxeHust | ruar» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 THUIUIaruaT OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
Hay4HBIX padoTax CPOK JICHCTBUSL: C
«Axtumnaruatr BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CBo6GojHO pac- - -
- IPOCMOTP JIOKYMEH- MPOCTpaHsieMoe
toB PDF, DjVU
8 Foxit Reader Foxit CBoOonHO pac- - -

- IPOCMOTP JIOKYMEH-
toB PDF, DjVU

Corporation

MIPOCTPaHIEMOE
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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

ok~

o~

ZONOOR~WNE

ttp://www.trello.com

7.4.5. Pecypchl uH(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEp-
HET»

CDTOwiki: 6a3a 3nanwuii mo uugposoii Tpanchopmarnuu https://cdto.wiki/

OTKpbITast mporpaMMHasi ONOJIMOTEKa ISl MAITMHHOTO 00Yy4eHUs
https://www.tensorflow.org/

@OpeiiMBOPK MAITMHHOTO 00y4eHUs IS si3bIka Python ¢ OTKpPBITBIM UCXOMHBIM KOJIOM
https://pytorch.org/

OtkpeiTas 6unbauoTeka https://keras.io/

Caiit @enepanbHOl ciTyKObI rocyapcTBeHHon cratuctuku (Poccrar). DnexkTpoHHBIH pe-
cypc. Pexxum nocryna: http://www.gks.ru/

Caiit TepputopuansHoro oprana denepanbHo ciyk0bl TOCY1apCTBEHHON CTATUCTUKH 110
Tam6oBckoit o6nactu (TamboBcTaT). DneKTpOHHBIN pecype. Pexxum noctyma:
http://tmb.gks.ru/

Pexxum noctyna: http:// www.rbc.ru/ - PocbuznecKoncantunr

Pexxum noctyna: http:// www.devbusiness.ru/development/staff.htm

Calit BhICIIEH aTTecTannOHHOM komuccuu // http://vak.ed.gov.ru

7.4.6. llnppoBble MHCTPYMEHTHI, IPUMEHsIEMbIe

B 06pﬂ30BaTeJII>HOM mpomecce
LMS-mardopma Moodle
Buptyanpnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunbie cepBuchl: Auaexc./luck, O6mako Mail.ru
Cepsucsl onpocos: Suaexkc ®opmel, MyQuiz
Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru
CepBuc coBMEeCTHOW paboOThl HajJ MPOEKTaMH s

HEOOJIBIINX Trello

rpyImmn

7.4.7. HudpoBble TEXHOJIOTUH, IPUMEHsIEMble NPU U3YYEeHUU TUCIUAIIIMHBI

Ne | [Tudpossie TexHodoruu | Buabl yue6HO# paboThl, BeOA- | PopmupyeMble
HsIEMBbIE C IPUMEHEHUEM UGPO- | KOMIETEHLIUU
BOU TEXHOJIOTUH
1. | O6naunsle TexHosoruu | Jlekuuu YK-1
[TpakTHueckue 3aHATHS
(JTaboparopabie pabOTHI)
2. | Bonbmme nanuble [IpakTrueckue 3aHATHS VK-1
(JTaboparopabie pabOTHI)
3. | Texnonoruu IIpakTHueckue 3aHATHS YK-1
0ecrpoBOJIHOM CBSI3U (JIaGopaTopHbIie pabOThI)
4. | HoBsle Jlexmun VK-1
IIPOU3BOJICTBEHHBIE [TpakTrueckue 3aHATHS
TE€XHOJIOTHH (JTaGopaTopubie paboThI)

8. MarepuajibHO-TEXHHYECKOE O0ecnevYeHne M CIUILTHHBI (MOAYJis1) (MOYJIs1)

HaunmenoBanue crie-
LHMAJIbHBIX [OMELIE-
HHUH 1 TTOMEICHUI
JIJISL CAMOCTOSITEIIb-
HOW pabOThI

OCHaH_IeHHOCTI) CIieuuaJIbHbBIX HOMGH_IGHI/Iﬁ n l'IOMeH_IeHI/Iﬁ JUIA CaMOCTOSITCIIbHOMU pa6OTBI
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http://vak.ed.gov.ru/
http://www.trello.com/

393760, Poccus,
Tamb6oBckas 001aCTh,
r. MuuypuHCK, yi.
MHurepHauyoHanbHas,
Jgom Ne 101, 2/32

YueOHas ayauTOpus Ul IPOBEACHUs y4eOHbBIX 3aHATHH JIEKIIMOHHOTO THIa: IHTepaKkTHBHAS
nmocka — 1 m.; CucreMublit kommuiekT — 1 mT.; IIpoektop Viewsonic — 1 mr. Habops! aemMoH-
CTPAIIIOHHOTO 000PYAOBaHMS U YIeOHO-HATIIITHBIX TOCOOUH.

393760, Poccus,
Tamb6oBckas 001acTh,
r. MuuypuHCkK, yiu.
WuTepHanmoHanbHasi,
qom Ne 101, 1/114

Y4eOHast ayJuUTOpHA AJISI IPOBEACHNUS YUCOHBIX 3aHATHI CEMUHAPCKOTO THIA, KypPCOBOTO
MPOEKTHPOBAHMS (BBITOJHEHHUS KYPCOBBIX PabOT), TPYNIOBEIX U HHAWBUIYaIbHBIX KOHCYIIb-
TaIHi, TEKYIIET0 KOHTPOJIS U IPOMEXYTOYHOH aTTecTariy (KOMITBIOTepHBIN Kitacc): Cu-
cremublii komruiekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJISIHBIMH y4eOHBIMU IIOCOOUSIMH, TPEHAKEPAMH M APYTHMMH TeXHHY -
CKUMH cpeacTBamMu. KoMIbloTepHast TEXHHKA MOIKII0UeHa K ceTr «HTepHeT» n obecrieueHa
jgoctynoM B OMOC yHuBepcurera.

393760, TambGoBCcKast
00J1aCTh,
r. MuuypuHck, yiu.
MHrepHauyoHanbHas,
moM Ne 101, 1/210

IomereHue s CaMOCTOATEIbHOU paboTel: puHTEp — 3 1T., MDY Canon i-Sensys MF
4410, noytoyk Hewlett Packard Pavilion, komnerotep — 3 mit, komnetotep Celeron E 3300,
komstotep Dual Core, komnbsrotrep OLDI 310 KJI, konupoBansHslit anmapat Kyocera. Kom-
MBIOTEPHAsI TEXHUKA MOAKIIOUeHA K ceTH «VIHTepHeT» 1 00ecedeH JOCTYH B JIICKTPOHHYIO
MH()OpMaMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

PaGouas mporpamma JUCHUIUIMHBI (MO/YJISl) COCTaBJICHA B COOTBETCTBUU C TPeOOBAHMUSI-
Mu ®I'OC BO — 6akanaBp no HanpaieHuto moarotoBku 23.03.03 Dkcrryaramus TpaHCTIOPTHO-
TEXHOJIOTUYECKHUX MAIIUH U KOMILUIEKCOB, YTBEPKICHHOTO MpukazoM Munobpuayku PO Ne 916

ot 07.08.2020

ABTOpBI:

3aBexyromuii kaeapoit MaTeMaTHKH, GU3UKH U HH(HOPMATUOHHBIX TexHonoruii Kapreunna H.B.

Crapumii npenoaaBatenb Kadeapbl MaTeMaTHKH, (U3MKH M HMHPOPMAIMOHHBIX TEXHOJIOTHM

TTyenuunesa H.B.

Penensenr:

BaBeI[YI-OH_II/Iﬁ Kaq)ez[poﬁ CTaHAapTU3anuu, MCTPOJIOTHUU U TCXHUYICCKOTO CEpBHUCA, K.T.H., JOLUCHT

Xarynues B.B.

[IporpamMma paccmoTpeHa Ha 3acejaHuU Kadenpbl MaTeMaTHKU, PU3UKU U UHPOPMAIMOH-
HbIX TexHOsIorui. IIpoTokon Ne 10 ot «10» urons 2021 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUH y4eOHO-METOJUYECKOH KOMUCCHUN MHKEHEPHOTO
nncturyra ®I'6OY BO Muuypunckuit 'AY, nporokosn Ne 11 ot 15 nronst 2021 r.

[IporpamMma yTBepxkneHa PerieHneM yuyeOHO-METOIUYECKOTO COBETa YHMBEpPCUTETa IPO-
Tokoa Nel0 ot 24 utons 2021 roaa.

[Tporpamma nepepaboTtaHa 1 A0NOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamu OI'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceaHuM Kadeapbl MaTeMaTUKU, PU3UKA U UHPOPMAIIUOH-
HbIX TexHOsIoruil. ITpoTokon Ne 8 ot «12» anpens 2022 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUH y4eOHO-METOANYECKON KOMHCCUU WH)KEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[IporpamMma yTBepkaeHa Permennem ydeOHO-METOAMUECKOrO COBETa YHHUBEPCUTETA MPO-
TokoJ Ne§ ot 21 anpens 2022 rona.

[Iporpamma nepepaboTaHa U A0MOTHEHA B COOTBeTCTBHH ¢ Tpeboanusimu ®I'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceqaHuu Kadeapsl MaTeMaTuku, GU3UKA U UHPOPMAITUOH-
HbIX TexHosorui. [Ipotokon Ne 9 ot «01» utons 2023 r.

[TporpamMma paccMoTpeHa Ha 3aceJaHiH y4eOHO-METOUYECKOH KOMUCCHU UHKEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 10 ot 19 urons 2023 r.
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[Iporpamma yTBepkaeHa Perennem y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA MPO-
TOoKOJ Nel0 ot 22 urons 2023 roxa.

ITporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl MaTeMAaTUKU, GU3UKU M UH(pOpMAIIH-
OHHbIX TexHozorui. [Iporokos Ne 6 ot 14 mas 2024.
IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOAMYECKOW KOMHUCCHU MH)KEHEPHOTO
ucturyra ®I'6OY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20 mas 2024 r.
IIporpamma yTBepXkJeHa Ha 3acellaHud y4yeOHO-METOJUYECKOr0 COBETa YHUBEPCUTETA
npoTtokosn Ne 9 ot 23 mas 2024 r.

OpuruHan JOKyMeHTa XpaHUTCS Ha Kadeape MaTeMaTHKH, QUMK U WHPOPMALMOHHBIX
TEXHOJIOTUH.

15



	РАБОЧАЯ программа дисциплины (модуля)
	7.1Основная учебная литература:
	1. Основы искуственного интеллекта: учеб. пособие для вузов/Сидоркина И.Г.М.: Кнорус, 2014. - 245 с.: ил. - Библиогр.: с. 244-245. - ISBN 978-5-406-03503-0
	2. Толмачёв, С. Г. Основы искусственного интеллекта : учебное пособие / С. Г. Толмачёв. — Санкт-Петербург : БГТУ "Военмех" им. Д.Ф. Устинова, 2017. — 132 с. — ISBN 978-5-906920-53-9. — Текст : электронный // Лань : электронно-библиотечная система. — U...
	3. Боровская, Е. В. Основы искусственного интеллекта : учебное пособие / Е. В. Боровская, Н. А. Давыдова. — 4-е изд. — Москва : Лаборатория знаний, 2020. — 130 с. — ISBN 978-5-00101-908-4. — Текст : электронный // Лань : электронно-библиотечная систем...
	4. Новиков, Ф. А.  Символический искусственный интеллект: математические основы представления знаний : учебное пособие для вузов / Ф. А. Новиков. — Москва : Издательство Юрайт, 2023. — 278 с. — (Высшее образование). — ISBN 978-5-534-00734-3. — Текст :...
	7.2 Дополнительная учебная литература:
	6. Профессиональные базы данных. Ростехнадзор  http://www.gosnadzor.ru/
	7. Профессиональные базы данных. Российская ассоциация искусственного интеллекта [Электронный ресурс]. – Режим доступа: http://www.raai.org, свободный


		2024-08-12T14:49:44+0300
	Мичуринск
	Соловьёв Сергей Владимирович
	я подтверждаю этот документ своей удостоверяющей подписью




