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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/IHTGJIJIGKTyaJIBHBIX CHUCTEM, HpI/I06p€TeHI/I€ HABBIKOB I10 HUCIIOJIB30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo auMCHUILVIMHBI (MOXYJIsl) B CTPYKType 00pa3oBaTeibHOM MpPo-

rpaMMbI

CornacHo y4eOHOMY IUTaHy 1O HampaBlieHUIO MOATOTOBKH 35.03.06 ArpouHXKEHEpHs IHC-
uuruinHa «OCHOBBI MCKYCCTBEHHOT'O MHTEIUIEKTa» oTHocuTcs K bioky 1. Jlucuummuasl (Mo1y-
u) (b1.B.1B.01.03).

Jlnist OCBOCHMSI TUCIMITIIMHBI (MOyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» 00y4aromin-
€Cs HUCIIOJIB3YIOT 3HAaHHA, YMCHHA, HABBIKH, C(l)OpMI/IpOBaHHBIC B XOAC HU3Yy4YCHHA AUCHUILINH
«H(pOopMaLIOHHBIE TEXHOIOTHIY, «KOMITbIOTepHAs rpaduka», «Cucrtema MHTEpHETY.

MaTepI/IaJI JAUCHUITIINHBI (MOIIYHSI) TECHO B3aMMOCBs3daH C TAaKUMHU AUCHUIIJIIMHAMU (MO-
nynsmu), kak «9BM u nepudepuiinbsie ycrpoiicTBay, «ba3bl 1aHHBIX». 3HAHUS, YMEHUS U HaBbI-
K#, cOPMHUPOBAHHBIC B XOJ€ U3YUCHUS NAHHOW JUCIUILIMHBI (MOJYJIsI) HEOOXOAUMBI B JAJTb-

HEHIeM I NPOXOXKIEHUS
TEXHOJIOTUYECKON ) MPAaKTUKH, TOAr0TOBKH K ['A.

IMPpOU3BOJICTB €HHOM

TEXHOJIOTHYECKON

(IpoekTHO-

3. [lnanupyemble pe3ybTaThl 00y4eHHS MO0 IUCUMUILINHE, COOTHECEHHbIE

C INIAaHUPYEMBIMH pE3yJabTaTaMHU 0CBOCHUA 06p330BaTeHbHOﬁ nmporpaMmmal
OcBoeHMe TUCIUILTUHBI (MOIYJISI) HAIPABJICHO Ha (OPMHUPOBAHUE CIEAYIOIIMX KOMIIETEH-

UAH:

YK-1 CrniocobGeH ocymiecTBIsATh MOUCK, KPUTHMUECKUN aHalIM3 U CUHTE3 MH(pOpMaluu,

IIPpUMCHATDH CHCTEMHBIN nmoaxoa i pCuICHUA ITOCTABJICHHBIX 3a1a4.

Koza u Haumeno-| Kon u HanMmeHoBa- Kpurepuu onieHHBaHUS pe3yIbTATOB O0YUCHUS
BAaHHUE YHHUBEDP- HUE€ HHIUKATOpa HU3KUH (J0IIOoporo-
CaJIbHOW KOMIIE- | JOCTHIKEHHS YHH- BbIil, KOMIIETEHIUS HIOPOTOBBIH 6a30BbIi IIPOJBUHYTHII
TEHLUHU BEpCAJIbHBIX KOM- He cpopMupoBaHa)
NETCHIINHN
Kareropusi ynuBepcanbHbIX KOMIETeHIUH - CUCTEMHOE U KPUTHUUECKOE MBITIICHHUE
YK-1. N-1yk1 — | He moxet ananu- | Cnabo ana- | Xopomo aHa- | OTIIMYHO
Crnocoben | AHanu3upyet 3UpoBaTh 3ajady, | JU3UPYET 3a- | IU3UPYET 3a- | aHAIU3UPYET
OCYIIECTB- | 3ajady, BbIAe- | BeIACHAS ee 0a30- | Jady, BbIAe- | 1ady, BbIAENss | 3aJady, BHI-
JISTh IOMCK, | JIgs ee 0a30BhIC | BEIE COCTaBIAIO- | 19 ee 0a3o- | ee 0a3oBEIe | Jendsa ee Oa-
KpUTHYE- COCTABJISIIOLIME, | IIME, HE OCYy- | BbIE COCTaB- | COCTaBJISIO- 30BbIE co-
CKMM aHa- | OCYIIECTBISAET HIECTBJISIET  Jie- | JISIONIHE, 1ye, XOPOIIO | CTABJISIIONINE,
U3 U CUH- | IGKOMIO3UIUIO | KOMIO3MUIMIO 3a- | clad0  OCY- | OCYIIECTBISICT | OTIUYHO
TE3 WH- | 3a/1a4u Jauun HIECTBIISET JIEKOMITO3H- OCYIIIECTBIISI-
dbopmarumy, JIEKOMIIO3HM- | L0 3a7a4M €T JIEKOMIIO-
MIPUMEHSATH LU0 337291 3UIMIO  3a7a-
CHUCTEMHBIN uu
noaxon ans | UI-2yk-1 — | He moxer wnaxo- | He  nmocra- | loctaTouHo Ycnemno
penieHus HaxomuT u kpu- | IUTh U KpHUTHUYE- | TOYHO YETKO | OBICTPO HAaXoO- | HAXOAUT U
[IOCTaBJICH- | THYECKH aHAIH- | CKH aHAJIM3UPO- | HAXOAUT W | IUT W KPUTHU- | KPUTUUECKH
HBIX 33Ja4. | 3upyeT WH)Op- | BaTh  HHPOpPMA- | KPDUTUYECKH | YECKH aHalu- | aHATU3UPYeT
Malil, HeoO0- | M0, HEOoOXOoAH- | aHATM3UPYET | 3UPYET WH- | nHpOpMa-
XOMUMYI0 Ui | Mylo Jnsi perie- | uHpopma- ¢dhopmaruro, U0, HEOO0-
peneHust MMO- | HUS  TIOCTABJICH- | IO, HEO0O0- | HEOOXOAUMYIO | XOAUMYIO
CTaBJICHHOM 3a- | HOM 3a/1auH. XOJIUMYHO JUISL  pelIeHus | Il PelIeHUst
T4, JUTSL PEIICHUs | TIOCTABJICHHOMW | MOCTaBJICH-
MOCTaBJICH- 3a7a4H. HOU 3a7a4H.




HOWU 3a7a4u.

NJ-3vk-1 — Pac- | He Moxer pac- | Cmabo pac- | JJocrarouno Ycenemno
CMaTpHUBaET CMOTPETH BO3- | cMaTpuBaeT | OBICTpO  pac- | paccMaTpu-
BO3MOJKHBIE Ba- | MOKHbIE BapuUaH- | BOBMOXHBIE | CMaTpUBAET BaeT BO3-
pUAHTBl  pellie- | Thl PELIEHUs 3a- | BApUAHTHI BO3MOJKHBIE MOXHbBIE Ba-
HUSA 3a/1auM, | Jayd M OLICHUTH | PEIICHUs] 3a- | BApUAHTBl pe- | pUaHThl  pe-
OLICHUBAs UX | UX JJOCTOMHCTBA U | 1a4M, YTOOBI | IIEHUS 3a/la4yH, | IIEHUS 3aja-
JIOCTOMHCTBA U | HEJIOCTaTKHU. OLICHUTh HX | YETKO OIICHHU- | UM, OLICHUBAs
HEJOCTATKHU. JOCTOMHCTBA | Basg WX JOCTO- | UX JIOCTOMH-
U HEIOCTaT- | MHCTBA M He- | CTBa U HEJO-
KH. JIOCTATKHU. CTaTKH.
N-4yk-1 — | He wmoxer rpa- | He nocra- | Jlocrarouno Ouens rpa-
I'pamOTHO, J10- | MOTHO, JIOTUYHO, | TOYHO  TIpa- | [PAMOTHO, JIO- | MOTHO,  JIO-
TUYHO, apry- | apryMeHTUpOBa- | MOTHO, JIO- | THYHO, apry- | TMYHO, apry-
MEHTHUPOBAHO HO chOpMHUPOBATH | THYHO, apry- | MEHTUPOBAHO | MEHTHUPOBAHO
dopmupyet CcOOCTBEHHBIE MEHTHUPOBaHO | (OpMHUpYET bopmupyer
COOCTBEHHBIE CYXKIEHUS u | popmupyer COOCTBEHHBIE | COOCTBEHHBIE
CYXKICHUS u | oueHku. He oOT- | cOOCTBEHHBIE | CYXKACHUS  H | CY)KICHUS U
ouneHkd. OTau- | Tu4aeT (akThl OT | CY’)KIEHUS | | OUEGHKH.  XO- | OLEHKU.
yaeT (akTbl OT | MHCHHH, HWHTEP- | OLICHKHU. pomio otiauya- | beicTpo  OT-
MHEHUH, UHTEep- | mpeTauuii, ome- | Ciabo otiau- | €T ¢akTel OT | Tu4aeT (dak-
nperauuii, oIe- | HOK U T.J. B pac- | yaeT (akThl | MHGHUH, MH- | Tl OT MHe-
HOK ¥ T.O. B |CYKIEHUSIX Jpy- |OT MHEHHUH, | TepupeTanuii, | HUM, HHTEp-
pacCyXJI€HHsIX | TMX y4YaCTHUKOB | MHTEPIpPETa- | OLIGHOK W T.J. | IpeTalui,
JpPYrUX  y4acT- | JesiTeIbHOCTH IUHA, OLEHOK | B pacCyXkze- | OLEHOK U T...
HUKOB JICATEIb- U T.J. B pac- | HUSIX JPYruX | B paccyxie-
HOCTH CYKJEHUAX YYaCTHUKOB HUSX JPYrUX
TPYTUX NESATETbHOCTH | YYaCTHUKOB
YYaCTHUKOB NesATeNbHO-
NesTeIbHO- CTH
CTH
NJ-5Syk-1 — | He moxer ompe- | Cnabo ompe- | Xopoio YcnenrHo
Onpenensier ¥ | JENUTh U OLIEHUTD | JEIISAET U | OIpedenseT | | OnpenenisieT u
OLICHMBAET IO- | MOCJIEJCTBUS OIICHUBAET OIICHUBAET IO- | OIEHUBAET
CIEICTBUSl BO3- | BOBMOXKHBIX  pe€- | MOCNEACTBUS | CIEACTBUS MOCJIE/ICTBUS
MOXXHBIX pellie- | MeHUH 3a7a4H. BO3MOJKHBIX | BO3MOXHBIX BO3MOYKHBIX
HUM 3a7a4U. pelIeHU 3a- | pelIeHn  3a- | pelIeHUul 3a-
Ja4H. Ja4H. JTA4H.
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B pe3ynbrate u3yueHus: AMCUUILIUHBI (MOIYJIs1) 00yYarOIMICs TOMKEH:
3HATh OCHOBHBIC HAIIPABJICHUS aHAJIN3a JAHHBIX; apXUTEKTYPhI TITyOOKHX HEMPOHHBIX Ce-
TeH, MPUMEHSEMBIX B PEHICHUH TPAKTHYECKUX 3a]ad; MPUHIUIIBI TPUMEHEHUsT HEHPOHHBIX Ce-
TeW B 3a/1a4ax ¢ npuMmeHenuem 1MU;
YMETh OCYIIECTBIIATH KPUTHUECKHHA aHAIN3, MPUMEHSITh CHCTEMHBIN TOAXO JJIS perie-
HUS TOCTABJICHHBIX 3ajlay, HACTPauBaTh HEOOXOAMMOE OKPYKEHUE JUIsl paboThl ¢ HEMPOHHBIMU
CEeTSMH; OCYIIECTBIIATh KPUTHUYCCKUN aHAIN3 TMPOOJIEMHBIX CHTyallMid Ha OCHOBE CHCTEMHOTO
M0JIX0/1a, BhIpaOaThIBaTh CTPATErHIO JEHCTBUH;
BJIAJICTh HABBIKOM ITPOBEACHUS TOJHOTO IMKJIa BHIYUCIUTEIHHOTO SKCIIEPUMEHTa, OTpa-
KEHHUS X0J1a BBIITOJHEHUS MPOEKTA U MOJYYECHHUs Pe3yIbTaTOB B OTYETAX U JOKYMEHTAIMH; Blla-
JIeeT HaBBIKOM HCIOJB30BAHUS CYIIECTBYIONIMX MPOTPAMMHBIX OMOIMOTEK W MOJEJEH, co3/ia-
HUS IPOTPaMMHBIX peai3alui rTyOOKHX HEHPOHHBIX CETEH.




3.1 MaTtpuia cooTHeceHHsI TeM/pPa31esi0B Y4eOHOH TUCUMILIMHBI (MO1YJISI) U
(opMupyeMBbIX B HUX YHHUBEPCAJbHBIX KOMIETEHIIUIA

Tembl, pa3ienbl AUCUUTUIMHBI (MOITYIIS) Komnerenuuu O6uiee
KOJINYECTBO
YK-1 KOMITETCHIIU I
1. BBejeHHE B HCKYCCTBEHHBIH WHTEIUICKT + 1
2. DKCIIEpPTHBIC CUCTEMBI U TPE/ICTABICHUE + 1
3HAHUM
3. AJTOpPUTMBI OMCKA pelIeHUuH + 1

4. CTpyKTypa M coiep:KaHue AUCHUITHHBI (MOTYJINA)
OO0111ast TPYA0EMKOCTb AMCIUILIMHBI (MOIYJIs1) COCTABISET 4 3a4eTHBIX eauHHUIIbI (144 aK.4acoB)

4.1. OO0beM qUCHUILINHBI (MOAYJisl) U BUAbI Y4e0OHOI pabdoThl
KonungecTBo ak. yacos
Britst sausrii 10 OYHOH popMe | IO 3a09HOH (op-
oOyueHus Me o0yueHus
7 cemecTp S Kypc
OO6miast TpyA0€MKOCTh AUCIUTUIMHBI (MOJTYJIS) 144 144
KonTakTHas paboTta oOydaromuxcs ¢ npemnojaBa- 48 16
TEJIEM, B T.U.
ayJIMTOPHBIE 3aHSTHS, U3 HUX 48 16
JIEKIIUU 16 6
PAKTUYECKHUE 3aHSTUS 32 10
CamocrosiTenbHas pabora 00yJaromuxcs 96 124
npopaboTka y4eOHOro MaTepuaja Mo JUCIH- 71 90
TIMHE (KOHCTIEKTOB JIEKIUH, Y4eOHUKOB, MaTepU-
aJIOB CETEBBIX PECYPCOB)
BBITIOJIHEHNE MHIUBUAYaJIbHBIX 3a1aHUM 15 20
IIOATOTOBKA K TECTHPOBAHUIO 10 14
KoHTpoib - 4
Bu uToroBoro KOHTpoIIs 3ayer
4.2. Jlekuuu
No Paznen nucuuninzbl (MOaYIs), TEMbI Ob6bem dopmupyromue
JIEKIIUN ¥ UX COJepKaHue B aK. yacax KOMIIETEHIINH
OYHas 3a04YHas
¢dopma ¢dopma
oOydenust | oOydeHus
BBenenue B HCKYCCTBEHHBI MHTEJI-
JIEKT
1. OCHOBHBIE 3a/laud CHUCTEM HCKYCCTBEH- 2 2 VK-1
HOro WHTeIUekTa. Kiaccudukamnms, kina-
CTepHU3alysl, perpeccusl.
2. Tumnel MalIMHHOTO OOYYEHHUS: C YUHUTE- 2 YK-1
aem, 0e3 yuuTessi, ¢ YaCTUUHBIM MPUBJIe-
YEHUEM YUHTENIsA, 00yUeHHE C TIOIKPETI-
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JICHUEM.

JKCIepTHbIE CHCTEMbI M NPeACTaBJIe-
HHUe 3HAHUN

Knaccugukarus Ha mpumepe alropurma
k-ommkaitimux coceneit (KNN) Ormiuo-
HaJIbHO: BBICTPBIN MOUCK OJIMKAUIIINIX CO-
ceneil. MeTpuKH OLIEHKHU Ki1accupuKa-
MU TTOJIHOTa, TouHoCTh, F1, ROC, AUC.
BanunannonHas u TectoBas BHIOOpKa.
Kpocc-Bamumanus. Pabora ¢ kareropu-
ATHHBIMUTIPU3HAKAMH.

YK-1

Perpeccus. MeTpuku OLICHKH pErpeccuu:
MSE, MAE, R2 — koaddunment aerep-
MUHalIMK. JIMHEWHas perpeccus, IOJIH-
HOMManbHast perpeccus. [lepeoOyuenue
U peryisipusanus, rpeOHeBast perpeccus,
LASSO, Elastic Net.

Jlunelinble MoJeNIN IS KJIacCU(UKALIUK.
[TepuenTpoH, JIorucTuyeckas perpeccus,
IOJTHOCBSI3HbIE HEWPOHHBIE CETH, CTOXa-
CTMYECKUI TI'paMeHTHBI CIycK U 00-
paTHOE paclpoCTpaHEHHE T'paJUeHTa.
Perynspuszauuss JIUHEHHBIX — Moeneit
KJIacCU(UKALUUH.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepatuBHas KJIacTepH-
3anusi. MeTpUKHU OLIEHKH KJIaCTepU3aliuu

YK-1

AJIrOpUTMBI MOUCKA PellleHuil

ANTOpPUTMBI, OCHOBAaHHBIE Ha IPUMEHE-
HUM pelaloumMx JepeBbeB. Kpurepuu
paszseneHus y3na: MHGOPMAIMOHHBIN
BBIMIPBILI, KpuTepud JxuHu. AHcam-
Ou pelarIuX JIepPEeBbEB: CIy4YaiHbIHI
Jec, TpaJueHTHBIH OYCTHUHT.

Meron omnopHbIX BeKTOpoB. IIpsaAmas u
oOparHas 3anava. OmpenerneHue omnop-
HBIX BEKTOPOB. fII€pHBII TPIOK.

YK-1

Haugneriit 6aiiecoBckuii kiaccudukarop.
MeToapl OIIEHKH pachpeneieHus MpH-
3HaKoB. EM-anroput™ Ha mpumepe cMe-
CH rayCCHaH.

MeTtoapl 6€3rpaIueHTHON ONTUMHU3AIIIH:
ciyuaitHbiil mouck, hill climb, omxwur,
T€HETUYECKNN aJTOPUTM

YK-1

Bcero
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4.3.

IIpakTHyeckue 3aHATHH

No  |Paznmen mucuuriinHbl (MOYJIst) (MOTY- Oo6mbeM B ak.uacax dopmupyronme
JI51), TeMBI JICKIIUH U UX COJepIKAHUE p— pp— KOMIIETCHITHH
dhopma dbopma
oOy4yeHus | oOy4YeHHS
Mertoabl paboThl ¢ Tabnuuamu B Python. 8 4 YK-1
Arperarys v BU3yaau3anus JaHHbBIX.
[IpoBeneHue MEPBUIHOTO aHAIH3A JIAH-
HBIX.
2. Hcnonbs3oBanue U CpaBHEHUE aJITOPUT- 8 YK-1
MoB knaccupukanuu: kNN, pemaromue
JepeBbes U UX aHCaAMOJITH, IOTUCTUYIECKas
perpeccusi.
3. Hcnonws30Banue U OIIEHKA aJITOPUTMOB 8 VK-1
perpeccun. [logbop onTuManbHBIX Ma-
paMeTpPOB PErpeccu.
4, OnTtumMu3anyMoHHbIC 3a1a41 U UX pelie- 8 VK-1
Hus. [logGop runepmnapameTpoB anro-
pUTMa C TOMOIIIbIO METOJOB ONTHMH3a-
07078
Bcero 32

4.4. JlabopaTopHbie padoThI

JIabopaTopHble pabOThI HE IPETYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arommXxcs

O0BeM ak. 4acoB

Pa3znen nucuumninHb .
AT tCh Bun camocrositensHoM paboTh O4Has
(Motyist) 3a04yHas
dopma
dbopma
0byre- oOyueHus
HUS i
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIH-
TIMHE (KOHCIEKTOB JICKIMH, Y4eOHUKOB, Ma- 23 30
1. Beenenue B uc-
. TEPUAJTIOB CETEBBIX PECYPCOB)
KYCCTBEHHBI MHTEJIEKT =
BrinmonHenne WHIUBUAYaIbHBIX 3aJaHUN 5 7
[ToAroTOBKA K TECTUPOBAHUIO 3 5
[IpopaboTka yueOHOTO MaTepHaia Mo JUCIIH-
2. DKCIEepTHBIE  CH- | IUIMHE (KOHCIEKTOB JIEKIMH, yUeOHUKOB, Ma- 23 30
CTeMBI W TIPEJICTaBJIEHHE | TEPUAIOB CETEBBIX PECYPCOB)
3HaHUHU BrinosiHeHNEe MHIMBUAYAJIBHBIX 3aJaHUN 5 7
[ToaroToBKa K TECTUPOBAHUIO 3 5
[TpopaboTka yueGHOrO Marepuaia mo AUCHU-
TuHe (KOHCTIEKTOB JICKIIMK, Y4eOHUKOB, Ma- 25 30
3. ANTOpPUTMBI TIOHC-
N TEPUAJIOB CETEBBIX PECYPCOB)
Ka pelieHui =
BeimonHeHe WHANBHTyaTbHBIX 3aaHUH 5 6
IToaroToBKa K TECTHPOBAHUIO 4 4
Uroro: 96 124




Meronnyeckue ykazaHus ISl IPOBEAEHUS TPAKTUUECKUX 3aHATHH Mo auciumuinee «Oc-
HOBBI MCKYCCTBEHHOTO HMHTEIUIEKTa» Njisi HampasieHus noarotoBku 09.03.01 Muadopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAa — MuaypuHCK, 2023.

4.6. BbinoJiHeHHEe KOHTPOJILHOI padoThl 00yYAIIUMHCH 3209HOH (OPMBI
[IpuctynaTh K BBITOJHEHUIO KOHTPOJIBHOW PabOTHI HEOOXOIMMO IOCIE U3yYEeHUSI MaTe-
pHana mo JMTEpaTypHBIM UCTOYHHUKAM, YOCIUBIIUCH ITyTEM OTBETOB Ha BOIIPOCHI JJIsl CAMOIIPO-
BEPKH, YTO MaTepHall TEMbI YCBOCH.
Llenbi0 KOHTPOIBHOM PaOOTHI MO JUCLUUIUIMHE SBIISETCS PACCMOTPEHHE TEOPETUUYECKIX
aCIIEKTOB M IPUMEHEHHE OCHOBHOTO MHCTPYMEHTAPHS YIIPABJICHUS HAYYHBIM HCCIICIOBAHNEM.
TpeboBanust kK 0HOPMIICHUIO.
KontponsHas pabora MOXeT OBITh BBINOJHEHA B YYCHWYECKOW (IIKOJIBHOW) TETpaau
WM Ha JucTax gopmara A4 medaTHBIM WM PYKOMHMCHBIM (YETKHM, YUTAEMBIM) CIIOCOOOM.
BeimonHeHHBIE 3aJaHUs pacIoNararoTcs 1Mo MpeCcTaBIeHHOMY MopsaaKy. CIMCOK MCTIONb3ye-
MOU JIUTEPATyPHl MPUBOIUTCS B KOHIIE PaOOTHI.
Ha tutynpHOM nHcTe pacnosaraercs Cleayromas HHGOpMaIs: Ha3BaHUEe TUCLUILIN-
Hbl, ©.1.0. obyyaromuiics, Kypc, rpyIiia, HOMep 3a4CTHON KHUXKKHU, HOMEpP BBIOPaHHOIO Ba-
pHaHTa ¥ HOMEpa BHITIOJIHEHHBIX 3aJJaHHUH 10 MOPSIKY B CIESTYIOLIEM BHIE:
Cpoku BBITIONTHEHHS. BBIMOTHEHHAs: KOHTpOJIbHAs paboTa MOANMCHIBaETCS 00ydaro-
IIMMCS. ¥ CIAeTCsl HA MPOBEPKY IPENoaBaTelio Ha Kadeapy B YCTAaHOBJICHHBIE CPOKH, Kak
npaBuio, 3a 10 gHei mo Hawama ceccuu. [IpoBepka KOHTPOIBHOW PabOTHI MpenoaaBaTeieM
OCYIIECTBIISICTCS B TEUCHHE HEJIENH Mocie ee caaud. KoHTposibHas paboTa IOJDKHA OBITH
3a4TeHa K Haydally 3K3aMEHAIIMOHHOW CECCHH.

4.7. Conep:kaHue pa3aesioB JMCHUNIMHBI (MOXYJISA)

1. BBenenne B MICKYCCTBEHHBI HHTEIUICKT.

OcHOBHBIE 3a/laul CUCTEM HMCKYCCTBEHHOro MHTeuiekTa. Knaccudukanus, kiacrepusa-
1us, perpeccus. THUITBI MAIIMHHOTO OOYYEHUS: C YUUTeNeM, O3 yunuTesl, C YaCTUYHBIM MPUBIIE-
YEHUEM YUUTelIsl, 00ydeHHE C MOIKPEIICHUEM.

2. OKCHepTHBIE CUCTEMBI U MPECTABICHUE 3HAHUM.

Knaccugukanus Ha npumepe anroputma k-Ommkaitmux coceneit (kNN) OnuuoHanbHO:
BricTphif mouck Ommkalimx coceneid. MeTpUKu OLEHKU KIIAacCU(UKAIIMU: TTOJIHOTA, TOYHOCT,
F1, ROC, AUC. Banunanmonnas u TectoBas Bbibopka. Kpocc-Banuaanus. Pabora ¢ kareropu-
QJIIbHBIMU PU3HAKaMH.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 — koadpdunment nerepmuna-
uuu. JIuHelHast perpeccusi, MOJIMHOMHANIbHas perpeccus. llepeoOyueHune u perymnspusanus,
rpebneBas perpeccus, LASSO, Elastic Net.

Jluneitasle Monenu g kinaccuukanuu. [lepuentpoH, toructudeckas perpeccusi, moJ-
HOCBSI3HbIE HEHPOHHBIE CETH, CTOXAaCTMUYECKHI I'paJIueHTHBIN CIyCK M 00paTHOE pacHpocTpaHe-
HUe TpajveHTa. Perynapuzanus TMHEWHBIX MoIeel Kiaccu(uKalunm.

Knacrepuzaums. k-means, k-means++, DBSCAN, arnomeparuBHas KiacTepU3allys.
MeTpukH OLIEHKH KJIacTepHU3aluu

3. ANTOpPUTMBI IOMCKA PELLIEHUH.

ANTOpUTMBI, OCHOBaHHbIE Ha IPUMEHEHUH pelIaloIuX AepeBbeB. Kpurepun pasznenenus
y3J1a: HHOPMALMOHHBIN BBIUTPHINI, KpuTepuil /DkuHu. AHcaMOIM peliaronx AepeBbeB: Cy-
YaifHbI} Jiec, TpaIueHTHBIA OyCTHHT.

Merton onopHbIX BeKTOpoB. IIpsimMas u oOpaTHas 3agaya. OnpesneneHrne ONOPHBIX BEKTO-
POB. S IepHBIN TPIOK.

HauBHblit GaifecoBckuil kiaccupukaTtop. MeToJpl OLIEHKH pacHpeiesieHUss MPU3HAKOB.
EM-anroputm Ha npuMepe CMECH TrayCCHaH.

MeTtobl 6€3rpaIMeHTHON ONTUMU3ALINU: CITydaiHbIid mouck, hill climb, or-xur, renetu-
YECKHUU aJIrOpUTM



5. O0pa3oBaTe/ibHbIEe TEXHOJIOTUH
[Ipy u3yd4eHHH MUCHMILIAHBI (MOIYJIsl) MCIOJIB3YIOTCS WHHOBAIMOHHBIC OOpa30BaTEIIbHBIC
TCXHOJIOTMM Ha OCHOBC HHTCrpallii KOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPUCHTUPOBAHHOTO
moAXOA0B € JJICMEHTAMHU TPaJUIHUOHHOI'O JICKIMOHHO-CEMHUHAPCKOI'O U KBaSI/IHpO(i)CCCI/IOHaJIB-
HOro OOydYeHHUS C HCIOJIb30BAaHHMEM HHTEPAKTUBHBIX (OPM IMPOBEICHUS 3aHATUH, HCCIEI0Ba-
TEIbCKOM HpOCKTHOﬁ JACATCIIBHOCTH U MyanHMeI[PIfIHBIX y‘le6HHX MaTCpHajIoB

Bun yuebnoli pa- OO6pa3zoBaTeIbHBIC TEXHOJIOTHH
00ThI

DJeKTpOHHBIE MaTepuabl (B T.Y. CETEBbIC HCTOYHHUKH), UCIIOIb30-
Jlexuun BAHHME MYJIbTUMEIUNHBIX CPEACTB, pa31aTOYHbIA MaTepUall.
IIpakTnueckue TectupoBaHue, BBIIOJHEHHE TPYIIOBBIX AYIUTOPHBIX 3aJaHHM,
3aHATHS VHJVBH1yaJIbHBIC JOKJIAbL.
CamocrosTenbHbIe Beimonnenue pedeparuBHON paOOThI; NOArOTOBKA U 3allUTa CO-
paboThI OOLIEHMS C UCII0JIb30BAHUEM CJIalIOBBIX MPE3ECHTAIUH.

6. OneHOYHBIE CpeACTBA JUCHMILTHHBI (MOTYJIs1)

OCHOBHBIMHU BHJIaMU JTUCHUTUIMHAPHBIX OIEHOYHBIX CPEACTB MpH (YHKITMOHHUPOBAHUH MOJTYJIb-
HO-PEHUTHHIOBOM CHUCTEMBI OOYYCHHsI SIBIISIIOTCS: Ha CTaJMH PYOSIKHOTO petmHra, hopmupye-
MOIO MO pe3yJibTaTaM MOJAYJIbHOTO KOMIIBIOTEPHOTO TECTHUPOBAaHUS — TECTOBBIE 3a/aHMs; HA
CTa/I{ MOOIIPUTEIBLHOTO PEUTUHTa, (POPMHUPYEMOrO MO pe3yjbTaTaM HAlMCAHUS U 3alLUTHI pe-
(beparoB Mo akTyanabHOU MpobdIeMaTHKE, HAa CTAUU IPOMEXKYTOUHOTO PEHUTHHTa, ONPEaeIsIeMO-
ro 10 pe3yJbTaTaM CAAauu 3a4eTa — TEOPETUUECKHE BONPOCHI, KOHTPOIUPYIOIINE TEOPETUIECKOE
coJiep>kaHue y4eOHOro martepuana, U MPaKTUYECKHUe HaBBIKM U3 Pa3UYHBIX BHAOB Ipodeccuo-
HalbHOU JesTenbHOCTH oOyyvatomierocst mo OIIOII nanHoro HampaBieHus, GopMUPYEMBIE TIPU
W3Y4YEHUH TUCHUIUIMHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa)

6.1. ITacopt ¢oHIxa OLEHOUYHBIX CPEIACTB 0 AUCHUILINHE

Ne | Kontponmnpyemsie paznensl] Kox konTposnnpyemMoit OneHOYHOE CPESICTBO
n/m | (TeMbl) TUCHUILUIMHBI (MO- KOMITETEHIINHU HanmenoBanue KomnuecTtBo
JLyIisi)
BBenenue B MCKYCCTBEHHBIH YK-1 TectoBbie 3agauns 20
MHTEJUICKT Temsl pedepatoB 5
Bompocs! mis 3aue- 8
Ta
DKCIEPTHBIE CUCTEMBI U YK-1 TectoBble 3anaHs 20
Mpe/ICTaBICHUE 3HAHUI Tewmsbl pedepaton 5)
Bompocs! s 3a- 10
Jera
ANTOPUTMBI IIOMCKA pelle- VK-1 TecToBble 3anaHusA 20
HUH Tewmbl pedepaton 5
Bomnpocs! qis 3aye- 8
Ta

6.2. IlepeueHb Bonmpocos s 3auera (YK-1)
OcHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOTO MHTEIIeKTa. Knaccuukarus.
OCHOBHBIE 331241 CHCTEM MCKYCCTBEHHOTO MHTeIUIeKkTa. Kitacrepuzarusi.
OCHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTa. Perpeccusi.
Tunsl MalIMHHOTO OOYYEHUS: C YUUTEIIEM.
Tumnbl MalMHHOTO 00yUeHUs: 0e3 yUUTes.
Turmbl MamMHAOTO 00YUYEHHUSI: ¢ YACTHYHBIM PHUBJICUCHHEM YIUTEIIS.
Tumnbl MalMHHOTO 00yUeHHs: 00ydYeHHEe C TOKPETIIICHUEM.
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8. Knaccugukanus Ha npumepe anroputma k-ommkaitmmx coceneit (kKNN)

9. BrIcTpHIii MOMCK OMmXalIIMX coceaei.

10. MeTpuKH OleHKH KIIACCU(PUKAIIUU: TIOJHOTa, TOYHOCTH, F1, ROC, AUC.

11.  BanupanuonHas u TectoBas BeiOopka. Kpocc-panuaarus.

12.  Pabota ¢ kaTeropruaJbHbIMU MPU3HAKAMH.

13. Merpuxku onenku perpeccun: MSE, MAE, R2 — koaddunmeHT nerepMuHanum.

14.  Jluneiinas perpeccusi, IOJMHOMUAJIbHAS PETPECCHUSL.

15.  IlepeoOyuenue u perynspusanus, rpeoHeBas perpeccus, LASSO, Elastic Net.

16.  IlepuenTpoH, TOTUCTHYECKAS PETPECCHSI, TOJIHOCBS3HBIE HEUPOHHBIE CETH, CTOXAacTUYe-

CKUM TpaJIMeHTHBIH CIyCK U 00paTHOE pacpOCTpaHEHUE rPaIueHTa.

17.
18.

Perynsipu3anus IMHEHHBIX MOJIENEH KIIaCCU(DUKAIIUNY.
Knacrepusanus. k-means, k-means++, DBSCAN, ariiomepaTuBHas KJacTepPH3alIus.

MeTpI/IKI/I OLICHKHU KJIaCTCpHU3allnuH.

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

26.

ANTOpPUTMBI, OCHOBAHHBIE HA IPUMEHEHHUH PEIIAIOIIUX JEPEBbEB.
Kpurepuu paznenenus yzna: nHOOPMAIIMOHHBIN BBIUTPHIIIL, KpUTEpHid JLKUHH.
AHcaMmO0u pemaromux JepeBbeB: CIy4yaiHblil Jec, rpaiueHTHbIN OyCTHHT.
Meton onopubix BekTopoB. [Ipsimast u oOpaTHast 3aaya.
Onpenenenue ONOPHBIX BEKTOPOB. S IepHBIN TPIOK.
HauBHeri1 OaliecoBckuit KimaccudukaTop.

MeToapl OLICHKH pacipeeneHns Npu3HakoB. EM-anroputm Ha npumepe cMecu rayccu-

6.3. llIkajia OleHOYHBIX CPEJACTB

MeTop1 6€3rpaJueHTHON ONTUMU3ALIMU: CITy4aliHbIN MoucK, hill climb, oTxur, reneTu-
YECKHUH aJIrOpUTM

YpoBHH  OCBOE-
HUS  KOMIIETEH-
U

Kpurepuu onenuBanus

OneHouyHble CpPEACTBA
(kxo-Bo GaytoB)

IIponBuHYTHIN
(75-100 GamoB)
«3a4TEHO»

OTIUYHO 3HAET TEOPETUYECKHUE OCHOBBI OOYYEHUS
aHaJn3a JaHHBIX U MAIIMHHOTO O0y4YeHHUs; CIeIu(pUKy
BHEJIPEHHUS CHCTEM MAIIMHHOTO OOYyYeHHs B «OTpac-
WY, OTIIMYHO aHAM3UPYET 3ajavy, BeIIEIsAA ee 6a3o-
BbIE€ COCTABJISIOLINE, OTJIMYHO OCYIIECTBISAET JIEKOM-
MO3UIIMIO 33J1a4l; YMEET MPUMEHSATh OOJIbIIOE KOJIU-
YEeCTBO IBPHUCTHUK, CPOPMHUPOBAHHBIX Ha OCHOBE KOM-
MEPUYECKOTO M aKaJEeMHUYECKOTO ONBITAa; HHTEPECYETCS
HOBBIMU TpPEHJaMH B CBOEH MpoQecCHOHATBHONH OT-
pacim, pacCMaTpuBaeT WX C TOYKU 3pEHUs MPUMEHE-
HUS B CBOEH JESITeTbHOCTH; OBICTPO U BEPHO OlLIEHUBA-
€T CIIOKHYIO CUTYaIIMIO, OIEHUBAECT PUCKU M TIOCIE]I-
CTBHUSI CBOUX JIEUCTBHM, HAXOJUT ONTHUMAJIbHBIE pelle-
HUSA JUIs1 pabounX 3a1a4.

TECTOBBIC 3aaHuUs
(30-40 6amnoB)
HHIUBHIyaTbHOE 3a-
JaHue

(8-10 6amnos);
BOITPOCHI JIJIS 3a9eTa
(37-50 6anoB)

bazoBrIit
(50-74 6ana)
«3a4TEHO»

Xopomio 3HaeT TEOPETUYECKUE OCHOBBI OOyUYEHUS
aHaJM3a JaHHBIX U MAIIMHHOTO O0yUYeHHUS; CICIIUPUKY
BHEJIPEHHUS CHCTEM MAIIMHHOTO OOYYeHHUS B «OTpac-
JM», XOPOLIO aHAJIU3UPYET 3ajady, BN ee 0a30-
BbIE€ COCTABJISIIOLIUE, XOPOIIO OCYIIECTBIISIET JEKOM-
MO3UIIMIO 337]a49H; YMEET MPUMEHSTh JIOCTAaTOYHOE KO-
JUYECTBO IBPUCTUK, CHOPMHPOBAHHBIX HA OCHOBE
KOMMEPYECKOTO U aKaJeMHUUYECKOTO OMBITA; HHTEPECY-
€TCsl HOBBIMH TPEHJIaMU B CBOEHl MpodeccnoHanbHO
OTpacJii; BEPHO OLIEHUBAET CIOXKHYIO CUTYallHIO, Olle-
HUBAET PUCKU U TMOCJIEACTBUS CBOMX JIEUCTBHI, Haxo-

TECTOBBIC 3a1aHUS
(20-30 GamnoB)
WH/IMBUYAIbHOE 3a-
JaHue

(5-7 6anno.);
BOIIPOCHI IS 3a4eTa
(25-37 6annos)
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JIUT ONITUMAJIBHBIEC PENICHHUS ISl pab0vHX 3a/1ad.
[ToporoBsrii Cna0o 3HaeT TeopeTHYeCKHe OCHOBBI OOYYEHHs aHa- | TECTOBBIC 3aaHUS
(35-49 GamoB) | MM3a AaHHBIX M MalIMHHOTO 00ydenus; crenuduky | (15-20 6amios)
«3aUTEHO» BHE/IPEHHUS CHUCTEM MAIIMHHOTO OOYyYeHHUsS B «OTpac- | UHAMBHIyalbHOE 3a-
JH», clabo aHAIM3HUPYET 3ajady, BbIICIsIS ee 0a30BbIe | JaHHE
COCTABJISAIONIHE, CTa00 OCYIIECTRIISAET JAekomnosunuto | (2-4 Oaa);
3aJ]aud; yMEET MPHUMEHSATh JOCTATOYHOE KOJMYECTBO | BOIPOCHI JUIS 3a4eTa
IBPUCTUK, CPOPMUPOBAHHBIX Ha OCHOBEe Kommepdye- | (18-25 Oamios)
CKOT'0 W aKaJeMHYECKOI0 OIbITa; c1ab0 MHTEepecyeTcs
HOBBIMH TpPEHJAaMU B CBOEH NpPOEeCcCHOHATHHON OT-
paciu; ciabo OIICHHWBAET CIIOKHYIO CHTYAIUIo, C1a0o
OLICHUBACT PHUCKH W TOCJIEACTBUS CBOMX JEHCTBUH,
cJ1a00 HaXOIHWT ONTHMAIBHBIC PEIICHUsS i1 pabounx
3aad.
Huskuii He 3Haer TeopeTrueckue OCHOBBI OOYUEHHs aHAJIM3a | TECTOBBIC 3aIaHUS
(TOTIOpOTOBBIN) | AAHHBIX W MaIIMHHOTO 00ydeHwus; creruduky BHed- | (0-13 Oamio);
(KOMITETCHIIMS HE | PEHUS] CUCTEM MAaIIMHHOTO O0YYCHHUS B «OTPAC/IN», HE | MHAUBUIYAIILHOE 3a-
chopMHpOBaHa) | yMEET aHAIM3HPOBATH 33Jady, HE OCYIIECTBIIACT Je- | JaHUE
(MeHee 35 6an- | KOMITO3MIIMIO 33/a4M; HE YMEET MpUMeHsTh Aoctatod- | (0-3 bama);
JIOB) HOE€ KOJINYECTBO IBPHCTUK; HE MHTEPECYETCS HOBBIMH | BOIPOCHI JUISI 3a4eTa
«HE3aYTCHOY TpeHaaMu B cBoell mpodeccuonansHoi otpaciu; He | (0-18 Gamios)
BEPHO OLIEHUBACT CIOXKHYIO CUTYAIIHIO, HE BEPHO OIle-
HUBACT PUCKH U TOCJICACTBUS CBOUX JICHCTBHIA.

Bce koMIieKkThl O1eHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIIBHBIX MaTEPHAIIOB), HEOO-
XOJUMBIX JJIsl OLICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA JEATEIHHOCTH, XapaKTepU3y-
I0IIKEe ATanbl POPMUPOBAHUS KOMIETEHIIMNA B MPOIIECCE OCBOCHHS MUCHUILIMHBI (MOIYISI) TO-
IpOOHO TIPECTABICHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEJCTB AUCUUIIIHHBI (MOIYJIS)».

1. Y4eOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0ecneuyeHne UCIUIINHBI

(MoayJist)
7.10cHoBHas1 yueOHas auTeparypa:

1. OcHOBBI UCKYCTBEHHOI'O MHTEJJIEKTa: yued. mocobue g By3oB/Cumopkuna M.I'M.:
Knopyec, 2014. - 245 c.: . - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OcHOBBI HCKYCCTBEHHOTO WHTeNIeKTa : yuyebHoe mocobue / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. JI.®. Ycrunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 31eKTpoHHbIH // JlaHb ANIEKTPOHHO-ONOIMOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI HUCKYCCTBEHHOTO HMHTEJIEKTa : yueOHoe mocobue / E. B.
bopogckas, H. A. JlaBsimoBa. — 4-¢ uzn. — Mocksa : JlabopaTtopust 3uanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHbIH // JlaHb ANIEKTPOHHO-ONOIMOTeUHas
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, @®.A. CuHMBOJINYECKHH MCKYCCTBEHHBIH MHTEIUIEKT: MaTeMaTHYecKHue
OCHOBBI TIPEJICTABJICHHS 3HaHUM : yueOHoe mocobue ais By3oB / ®d. A. HoBukoB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 278 c. — (Bricuee o6pazosanue). — ISBN 978-5-534-00734-
3. — Tekcr : snextponHbli // OOpa3zoBarenbHas tuiarpopma HOpawit [caiit]. — URL:
https://urait.ru/bcode/512382

7.2 JonosiHUTEIbHAS yUueOHasl JIUTepaTypa:
1. Pei6una I' B. OCHOBBI OCTPOEHUS MHTEIUIEKTYAIbHBIX CHCTEM: y4el. mocolOue I BY-
30B/Pribuna I'.B. - M.: ®unance! u cratuctuka: Madpa-M, 2010. - 430 c.

10



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

2. Bororua BB. DneMeHTh MaTeMaTH4YeCKOW T€OpUH MAIIMHHOTO 00ydeHus: yuel. mocodne
st By30B Berorun B.B.; Mock. ¢usuko-texs. un-T (roc. yH-T), PAH, UH-T npobnem nepenaun
uHpopmanun uM. AA. Xapkesuya. - M.: MOI'U - UIIIINU PAH, 2010. - 231 c¢. OcHOBHI uc-
KYCTBEHHOTO0 HHTeJIeKTa. [IpakTtuueckmii kypc: yueb. mocobue st By3oB / Uymoko BJIL.,
AcraxoBa N.@., [ToranoB AC. [u ap.]. - M. BUHOM. Jlaboparopus 3uanuii: ®uzmatiur, 2008.
-292 c.

3. SAcuuukuii JI.H. BBeneHue B MCKYCCTBEHHBIH HMHTEIEKT: y4yeO. mocoOue ansi BY-
3oB/Scaunkuit JI.H. - 2-e uza., ucnp. - M.: Akanemus, 2008. - 174 c.

4, OcunoB I'.C. MeTojibl UCKYCCTBEHHOI'O HHTEJUICKTA: Mosorpadus |/OcunoBr C. - M.
®usmatiut, 2011. - 295 c¢. .

o. JIto b. Teopus u mpakTuka HeompeneaeHHoro nporpammupoBanus/JIo b.; mep. ¢ aHrm.
Tromenne 10.B., Karanos 10.T.; pen. nep. Tromenner FO.B. - M.: BUHOM. JlabopaTtopusi 3Ha-
uuii, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcaJbHbIi1 HCKYCCTBEHHBIN MHTEIUICKT U DKCIIEPTHHIC
cuctemsl / Pyakun B.H., ®ymun B.A. - CI16.: BXB-Ilerepoypr, 2009. - 238 c.
7. Kypeitunk BB., Kypeitunk B.M., Pom3un CU. Teopusi 3BOMIOLHUOHHBIX BBIYUCICHUMN:

[Monorpadus| / Kypeitunk BB., Kypeitunk B,M., Pom3ua CH, - M.: ®uszmatiut, 2012. — 260 c,

7.3 MeTounquKue YKa3zaHusd 110 OCBOCHNIO THCHMAILJIMHBI (MOIlyJ'lSI)
Meroanueckue ykazaHus i MPOBEACHUS MPAKTUUYECKUX 3aHATHH Mo quciuruinHe «OCHOBBI
MCKYCCTBEHHOT'O MHTEIUIeKTay [l HampasieHus noarotoBku 09.03.01 Mudopmaruka u Brdmc-
JUTEIbHAS TEXHUKA.

7.4 UadopmanmonHbie M HU(PPOBbIE TEXHOJIOTMH (IPOrpaMMHOe odecreyve-
HHe, COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl JAHHBIX H MHGPOPMAIHOHHbIE
CIPaBOYHbIE CHCTEMbI)

VYuyebHas aucuumiInHa (MOAYyJb) MpeaycMaTpUBaeT OCBOCHHE MH(OPMAIIMOHHBIX M U (}-
POBBIX TeXHOJIOTHH. Peanmu3arus upoBBIX TEXHOIOTHI B 00pa30BaTEILHOM MTPOCTPAHCTBE SIB-
JseTcs OJHOM M3 BaKHEWIIMX Iesiel oOpa3oBaHus, Jarolieil BO3MOKHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaromuXcs Kak OyIyluX BEICOKOKBAIM(UITMPOBAHHBIX CIIEIHA-
JIMCTOB.

[{udpoBsie TEXHOJIOTHH TPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO PEIICHHS
3aJ1a4 Mpo(ecCHOHANBHOr0, COIMAIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3iny-
HBIX BUIOB KOMMYHHUKAIIMOHHBIX TexHONOrui. OcBoeHHe MHU(POBBIX TEXHOJOTUH B paMKax
JAHHOM NUCIHMIIMHBI (MOAYJISl) OPUEHTUPOBAHO Ha CHOCOOHOCTh OE30MaCHO M HaJIeKAIIUM
00pa3oM MoJy4aTh JOCTYII, YIIPABIATh, HHTETPUPOBATh, 0OMEHUBATHCS, OLEHUBATh U CO3/1aBaTh
MH(OPMAIIHIO C TTOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEeBBIX TexHOnoruit. ®opmupoBanue nud-
POBOIl KOMIIETEHTHOCTH TMpearnojiaraetT paboTy ¢ JaHHBIMHU, BJIaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHUKAIUH.

7.4.1 DJIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMBI U 0a3bI TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciayr ot 03.04.2024
No 6/1 (CereBast aneKTpoHHasE OMOIMOTEKA)

2. baza naHHBIX 37eKTpoHHBIX HH(popMarmoHHbIX pecypcoB @PI'BHY [THCXB (morosop
1o 00ecreyeHunIo J0CTymna K 3MeKTpoHHBIM HHpopmannoHHbIM pecypcam ®I'BHY ITHCXD ue-
pe3 Tepmunan yganenHoro pocryna (TY I ®T'BHY LTHCXE) ot 09.04.2024 Ne 04-YT/2024)

3. DOnexTpoHHas OubnmoreyHas cucrema «HarmonaneHbli 1M poBOI pecypc «PyKoHT»:
Komnexuun «ba3oBeiii MaccuB» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHHUe yCIyT T0 MpeocTaBiIeHuto 1ocTyma oT 26.04.2024 Ne 1901/bI122)
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4. 000 «Inekrponnoe m3aarensctso FOPAUMTy (https://urait.ru/) (1oroBop Ha oka3anue
YCIIYT TIO TIPEIOCTABICHUIO TOCTyMa K 00pa3oBateabHoi iargopme OO0 «INeKTpOHHOE U3/a-
Tenbetso FOPAUT» ot 07.05.2024 Ne 6555)

5. DaexkTpoHHO-OMOaMOTEUHast cuctema «Bepranckuity (https://vernadsky-lib.ru) (zoro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHKE Ipou3BeneHui ot 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanumonanepHas snextpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o monkmoueHuu k HOb u npenocrasinennn pocrymna k oobexkrtam HOb ot 02.02.2024
Ne 101/H2Ob/4712-m)

7. CornaimieHue 0 COTPYAHUUYECTBE MO OKA3aHUI0 OMOIMOTEYHO-UH(POPMAITMOHHBIX U CO-
IUOKYJIBTYPHBIX YCIYT MOJIH30BATENSIM YHUBEPCUTETA U3 YHCIIa UHBAJIUIOB IO 3PEHUI0, Cllado-
BUJISIINX, WHBAJIUIOB APYTUX KATETOPUH C OTpaHMUYEHHBIM JOCTYNIOM K HWH(OpMAIHH, JIUI,
MMEIOIIMX TPYIHOCTU ¢ YTeHHeM ItockonedatHoro tekcta TOI'BYK «TamOoBckas obGnmacTHas
yHUBepcalibHasi HayuHas Ooubimmoreka uMm. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
meHue o corpyaanyectse ot 16.09.2021 Ne 6/H)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CHCTEMbI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (IoroBop mocTaBky, aJanTalud U
COIPOBOXKACHUS dK3eMIUIIpoB cucteM Koncynprantllnroc ot 28.02.2025 Ne 12413 /13900/2C).
2. DaexTpoHHBIH nepuoanyeckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-

' TI0 conpoBokaAeHU0 oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemenHbIe npodeccnoHaAIbHbIE 0a3bl JaHHBIX

1. ba3a 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIbHOMN MPO-
rpammbl «Pocmerony (moroBop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii snextponnoit 6udnuoreku eLIBRARY.RU — poccuiickuii un-
(hopMaMOHHO-aHATUTUIECKAN TIOPTa B 00JaCTH HAYKH, TEXHOJIOTUH, MEIULIUHBI 1 00pa3oBa-
uus - https://elibrary.ru/

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

4. OrtkpeiTeie gaHHble DenepayibHOW  CIYKOBI TOCYAAPCTBCHHOW CTATUCTHKH -
https://rosstat.gov.ru/opendata

7.4.4. J/InlieH3U0HHOE ¥ CBOOOIHO pPacnpocTpaHsieMoe NPorpaMMHoe odecrie-
YyeHHe, B TOM YHCJie 0TeYeCTBEHHOI0 MPOU3BOICTBA

Ne HaumenoBanue PazpaboTumnk HoctynHocTh Ccoika Ha Equnbiin PexBu3utel noj-
IO (mpaBoobma- | (IUICH3MOHHOE, | peecTp POCCHUCKUX TBEP>KAAOIIETO J10-
JIaTeb) cBOOOIHO pac- | mporpamm mist 3BM | kymeHra (mipu Hamu-

mpoctpansemoe) | u BJI (mpu Hammaum) 17179
1 | Microsoft Windows, Microsoft JInueH3noOHHOE - JInuensus

Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neii-

CTBUS: OECCPOIHO
2 | AwnruBupycHoe po- | AO «Jlaboparo- | JIuuensuonnoe | https://reestr.digital.g | CyOnuueH3HOHHbIH

rpaMMHOE obecrede-
nue Kaspersky
Endpoint Security mis
OuzHeca

pus Kacnepcko-
TO»
(Poccus)

ov.ru/reestr/366574/?
sphrase_id=415165

norosop ¢ OO0
«Codreke» ot
09.12.2024 Ne 6/n,
CPOK JICHCTBHUSL: C
09.12.2024 no
09.12.2025
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MoiiO¢duc Cranmapr- [ OOO «Hossie JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0navHbIe TEX- ov.ru/reestr/301631/? «PyGuKoH»
OducHbIH TakeT nojorun» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
IUTS pabOTHI C TOKY- CHsT) 03641000008190000
MEHTaMH H MOYTON 12
(myoffice.ru) CpOK JieficTBus: Gec-
CPOYHO
OducHslil makeT AO «P7» Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
«P7-Ocducy ov.ru/reestr/306668/? «Codreke»
(meckTormHasi BepCusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JeiicTBusA: Oec-
CPOYHO
OmnepanroHHas CH- 00O "bazanet | Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
creMa «Anpt O6paso- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrekc»
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 or 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CpOYHO
IMporpammuas cucre- | AO «Anturuia- | Jlunensuonnoe | https://reestr.digital.g JIMIeH3NOHHBIN [10-
Ma Juist oOHapyxenust | ruar (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIIArHaT OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
HAay4YHBIX paboTax CPOK JICHCTBHSL: C
«Antumnaruat BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
Acrobat Reader Adobe Systems | CBobojHO pac- - -
- IPOCMOTP JTIOKYMEH- MPOCTpaHseMoe
toB PDF, DjVU
Foxit Reader Foxit CBoGoHo pac- - -
- IPOCMOTP TOKYMEH- Corporation IPOCTPaHsIEMOe
toB PDF, DjVU

ok~

©

7.4.5. Pecypcbl nHGOPMAITHOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «AHTEp-

HET»
CDTOwiki: 6a3a 3Hanuit no uudposoii Tpancdopmairn https://cdto.wiki/
OTkpbITast mporpaMmHasi OMOIMOTEKA JJIST MAIIIMHHOTO O0yUeHUsI
https://www.tensorflow.org/
OpeltMBOPK MAIIMHHOTO 00y4YeHUs Ji1s si3bIka Python ¢ OTKpPBITEIM HCXOIHBIM KOJIOM
https://pytorch.org/
OtkpsiTas 6ubanoreka https://keras.io/
Caiit ®enepanbHOl ciTyKObI rocyiapcTBeHHOU cratuctuku (Poccrar). DnekTpoHHBIH pe-
cypc. Pexxum nocryna: http://www.gks.ru/
Caiit TeppuropuanbsHoro oprana denepanbHoOM ¢1yKO0bl TOCYJapCTBEHHON CTaTUCTUKU IO
Tam6oBckoit obnactu (TamboBcTaT). DneKTpoHHBIN pecype. Pexxum moctyma:
http://tmb.gks.ru/
Pexxum moctyma: http:// www.rbc.ru/ - PocbuznecKoncantunr
Pexum noctyna: http://www.devbusiness.ru/development/staff.htm
CaiT BbICIIEH aTTecTallMOHHOM Komuccuu // http://vak.ed.gov.ru
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7.4.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMbIe B 00Pa30BaTe/JIbHOM

Noook~owhE

npoiuecce

LMS-mrardopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Oo6naunsie cepBucsl: Anaexc.Auck, Obmako Mail.ru
Cepsucsl onpocos: Suaexc.®opmbr, MyQuiz
Cepsucel Buaeocsssu: Suaekc. Tenemoct, Webinar.ru
CepBUC COBMECTHOH paboOThl Haj mpoekTamu i Hebospmux rpymm Trello

http://www.trello.com

7.4.7. HudpoBble TEXHOJIOTUHU, IPUMeHsIEMble PU U3YYEeHUU TUCITATIIMHBI

Ne | IIudpossie TexHonoruu | Buabl yueObHo# paboThl, Bbinon- | DopmMupyembie NJAK
HSIEMBbIE C IPUMEHEHUEM UGPo- | KOMIETCHLIUU
BOW TEXHOJOTHH
1. | OGnaunsie TexHomoruu | Jlekum VK-1
[IpakTuueckue 3aHATUS
(JTaboparopubie pabOThI)
2. | Bonpime na"nueie Jlexun VK-1
[IpakTueckue 3aHATHS
(JTaboparopubie pabOTHI)
3. | Texnomnorum Jlexumn VK-1
0ecTpOBOTHOM CBSI3U [IpakTuueckue 3aHATUS
(JTaboparopubie pabOThI)
4. | HoBeie Jlexkunn YVK-1
MIPOU3BOJICTBEHHBIE [IpakTuueckue 3aHATHS
TEXHOJIOTHH (JTaboparopuble paboThI)

8. MarepuajibHO-TeXHUYECKOE o0ecneYeHne M CIUILIUHBI (MOAYJis1) (MOayJIs1)

HaumenoBanue crie-
LHMaJILHBIX IIOMEIIE-
HUH U IOMEIEHUN
JIUISL CAMOCTOSITEIIb-
HOU paboThI

OCHaH.IGHHOCTB CII€IuaJIbHbIX HOMeH.IeHI/Iﬁ n l'IOMeH.ICHI/Iﬁ JUIsL CaMOCTOSTEIIbHOMI pa6OTLI

393760, Poccus,
TamOoBcKkast 00J1aCTh,
r. MuuypuHCk, yiu.
MutepHanuoHanpHas,
oM Ne 101, 2/32

YueOHas ayTUTOpHs AJIS IPOBEJCHUS YIEOHBIX 3aHATHH JIEKIIMOHHOTO THMa: VIHTepakTHBHAS
nocka — 1 mrr.; Cucremusiii kommiekT — 1 1mT.; [Ipoextop Viewsonic — 1 mrr. Ha6ops! memMoH-
CTPaIMOHHOTO 000PYAOBaHUS U yUeOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
Tam060BcKast 00J1aCTh,
r. MuuypuHCK, yiI.
WHTepHaIMOHANbHAS,
oM Ne 101, 1/114

VYueOHast ayJUTOpHs AJIsl IPOBEICHHUS YUeOHBIX 3aHITHI CEMUHAPCKOTO THUIA, KYPCOBOTO
MPOEKTUPOBAHUS (BBIITOJHEHUS KYPCOBBIX Pa0OT), IPYNIIOBBIX U MHAWBUIYaJIbHBIX KOHCYJIb-
TalMH, TEeKyIIEro KOHTPOJIS U IIPOMEKYTOYHON aTTecTanny (KOMIbIOTEpHBIH Kiacc): Cu-
cremubIii komrutekT (ITponeccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabunet ocHa-
IIeH MaKeTaMH, HarJIsIHBIMH y4eOHBIMH TTOCOOMSIMH, TPEHAKEPAMH U JPYTUMHU TEXHUY -
CKUMH cpencTBamMu. KoMIbloTepHast TEXHHKA MOJIKII0YeHa K ceTn «HTepHeT» U obecriedeHa
noctynioMm B OMOC yHuBepcuTera.

393760, TamOOBCKas
00J1aCTh,
r. MuuypuHCk, yiu.
MutepHanoHanpHas,

ToMmereHne st CaMOCTOATENBHOM paboThl: puHTEp — 3 1T, MDY Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommerotep — 3 mrr, komnetotep Celeron E 3300,
kommeioTep Dual Core, kommbiorep OLDI 310 K/I, komuposanbsHbiii anmapar Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TOJIKIIOUeHa K ceTH «HTepHeT» 1 00ecneyeH J0CTYI B AIEKTPOHHYIO
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| aom Ne 101, 1/210 | nH(OpMaLMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

Pabouas mporpamma JUCIUIUTMHBI (MOJYJIs1) COCTAaBIIEHA B COOTBETCTBUU C TPEOOBAHMU -
Mu ®I'OC BO — 6akanaBp no HampasiieHuto noarotoBku 09.03.01 MudopmaTtrka U BEIYUCITH-
TeJIbHAs TEXHHUKA, YTBEPKICHHOTO npukazoM MunoopHayku PO Ne 929 ot 19.09.2017

ABTOpBI:

3aBeayromuii kKadeapoi MaTeMaTuky, GU3UKKA U MHPOPMAITMOHHBIX TexHoorui Kapreunna H.B.

Crapmuii nmpenojaBaTelib Kadeapbl MaTeMaTHKH, QU3UKH ¥ WHPOPMAIMOHHBIX TEXHOJIOTUN
ITuenuunesa H.B.

Peuensenr:

3aBenyromuii kadeapoi craHAapTU3aLUU, METPOJIOTHH U TEXHUYECKOTO CepBHCa, K.T.H., JOLUEHT
XaryHues B.B.

[Iporpamma paccMoTpeHa Ha 3acelaHiH Kadeapbl MaTeMaTHKH, GU3UKU U WH(POPMAIHOH-
HbIX TexHosoruil. [Ipotokon Ne 10 ot «10» utons 2021 r.

[Tporpamma paccMOTpeHa Ha 3aCeJaHUH YI€OHO-METOANYECKONH KOMHCCUU WH)KEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokosn Ne 11 ot 15 nronst 2021 r.

[Iporpamma yTBepkaeHa PemeHneM y4eGHO-METOAMUYECKOIO COBETa YHHBEPCHUTETa HpO-
tokoi Nel0 ot 24 utons 2021 roga.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTUKHU, (PU3UKU U UH(OPMAIOH-
HbIX TexHosiorui. ITporokon Ne 8 ot «12» anpens 2022 r.

IIporpamma paccMoTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKOH KOMUCCUU WH)XKEHEPHOTO
unctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOAMYECKOIO COBETAa YHUBEPCHUTETA MPO-
TokoJ Ne§ ot 21 anpenst 2022 roxa.

ITporpamma nepepaboTtaHa 1 A0NOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu GI'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceaHuu Kadeapbl MaTeMaTUKU, PU3UKA U UHPOPMAIIUOH-
HbIX TexHOJIOTud. [TpoTokon Ne 9 ot «01» nrons 2023 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJNYECKONH KOMUCCUU HHKEHEPHOTO
nHctutyra ®I'bOY BO Muuypunckuit I'AY, nporokon Ne 10 ot 19 urons 2023 r.

[IporpamMma yTtBepkaeHa Permennem ydeOHO-METOAMUECKOIO COBETa YHHBEPCUTETA MPO-
TokoJ NelO ot 22 urons 2023 roaa.

[Iporpamma paccMoTpeHa Ha 3acelJaHMd  Kadenpbl MaTeMaTWKH, QU3UKH U
MH(OPMALIMOHHBIX TEXHOJIOTUH, poTokoia Ne 6 ot 14 mas 2024r.

[TporpammMa paccMOTpeHa Ha 3ace/laHMH Y4eOHO-MEeTOINYECKONH KOMUCCUN HHXKEHEPHOTO
nacturyta ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 9 ot 20mas 2024 r.

[Tporpamma yTBep:kJieHa Ha 3acelaHMM Y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHTETa
poTokoi Ne 9 ot 23 mas 2024 r.

[Iporpamma paccmoTpeHa Ha 3acedaHuu  Kadeapbl MaTeMaTUKH, QUMK |
MH(POPMAIMOHHBIX TEXHOJIOIui, mpoTokos Ne 8 ot 7 anpesns 2025 .
[IporpamMmMa paccMoTpeHa Ha 3acelaHud y4eOHO-METOJINYECKON KOMHCCUH MHKEHEPHOTO
nnctutyra ®I'6OY BO Muuypunckuit 'AY, nporokosn Ne 8 ot 14 anpens 2025 r.
[IporpamMma yTBepkJeHa Ha 3aceJaHUU Y4eOHO-METOJIMYECKOTO0 COBETa YHUBEPCHUTETA
rporokoi1 Ne 8 ot 23 anpens 2025 r.

OpI/IF HWHAJI JOKYMCHTA XpPAHUTCA Ha Ka(benpe ATrPOUHIKCHCPHHU U IJICKTPOIHCPTCTUKHU

15



16



		2025-08-08T10:33:59+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "МИЧУРИНСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ"




