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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/IHTCHHGKTyaJIBHBIX CHUCTEM, HpI/IO6peT€HI/Ie HABBIKOB 110 HCIIOJIb30Ba-
HHUIO HMHTCIUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBIX METOAOB IPCACTABJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

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

rpamMMblI

CornacHo yyeObHOMY TuiaHy o HampasiieHuto noAarotoBku 09.03.01 MudopmaTuka u BbI-
YHCIUTEIbHAS TEXHUKA TUCIHUIUTHHA «OCHOBBI UCKYCCTBEHHOTO MHTEIUIEKTa» OTHOCHUTCS K bito-
Ky 1. Jucuummmasl (Mmoaynu) (b1.B.JIB.01.03).

Jyis ocBOCHMSI TUCUUTUIHHBI (MOyJs1) «OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa» 00yJaromu-
€Csl UCIOJIL3YIOT 3HAHUS, YMEHUS, HaBBIKH, COPMHUPOBAHHBIC B XOJ€ W3YYCHUS JIUCIUTLINH
«H(pOopMaIIMOHHBIE TEXHOJIOTUNY, «KOMIIbIOTepHas rpadukay, «Cucrema MHTEpHET.

Marepuan JUCHMIUIAHBI (MOIYJISI) TECHO B3aMMOCBSI3aH C TAKUMH JUCIUIUTMHAMHA (MO-
nynsmu), kak «9BM u nepudepuiinbsie ycrpoiictBay, «ba3bl 1aHHBIX». 3HAHUS, YMEHUS U HaBbI-
K#, cOPMHUPOBAHHBIC B XOJ€ U3YUCHUS NAHHOW JUCIUILIMHBI (MOJYJIsI) HEOOXOAUMBI B JAJTb-

HeilleM  ansd IPOXOXKIEHHUs
TEXHOJIOTUYECKOMN ) MPAaKTUKH, TOAroTOBKU K ['MA.

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:

VYK-1 CrniocobeH ocyliecTBIsATh MOMCK, KPUTUYECKUN aHaIu3 W CUHTE3 HH(pOpMaluu,

IIPpUMCHATDH CHCTEMHBIN IoAXO04 I pCHICHHA ITOCTABJICHHLBIX 3a/1a4.

Konx u nHaumeno-| Koja u HauMmeHOBa- Kputepuu onieHrBaHus pe3yJbTaTOB 00yIEHUS
BAHHUE YHHUBED- HUE€ MHIUKATOpa HHU3KUH (J0moporo-
CaJIbHOW KOMIIE- | JOCTHIKEHHS YHH- BbIil, KOMIIETEHIUS HIOPOTOBBIH 6a30BbIii 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- | BeIACNAS ee 0a30- | Jady, BbIAe- | 1ady, BbAENss | 3aJa4dy, BHI-
JISTh MOMCK, | 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 MIECTBIIICT  Jie- | JIAIOIINe, 1ye, XOPOIIO | CTABJISIIONINE,
U3 U CUH- | IGKOMIO3UIUIO | KOMIO3MUIMIO 3a- | clad0  OCy- | OCYIIECTBISICT | OTIUYHO
TE3 WH- | 3372491 Jauun MIECTBIISICT JIEKOMIIO3H- OCYIIECTBIISI-
dbopmarumy, JIEKOMIIO3HM- | L0 3a7a4K €T JEKOMIIO-
MIPUMEHSATH MO 3aa9H 3UIMIO  3a]a-
CHUCTEMHBIN uu
noaxon ans | UI-2yk-1 — | He moxer wnaxo- | He  nmocra- | loctaTouHo Ycnemno
pelieHus 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
Mali, HeoO0- | M0, HEOoOXOoAH- | aHATM3UPYET | 3UPYET WH- | nHpOpMa-
XOMUMYI0 Ui | Mylo Jnsi perie- | uHpopma- ¢dhopmaruro, LU0, HEoO-
peneHust MMO- | HUS  TIOCTABJICH- | IO, HEO0O0- | HEOOXOAUMYIO | XOAUMYIO
CTaBJICHHOM 3a- | HOM 3a/1auH. XOJIUMYHO JUISL  pelIeHus | Il PelIeHUst
T4, JUTSL PEIICHUs | IOCTABJICHHOM | MOCTaBJICH-
IOCTaBJICH- 3a71a4Hd. HOMU 3a7a4u.




HOWU 3a7a4u.

NJ-3vk-1 — Pac- | He Moxer pac- | Cmabo pac- | JJocrarouno Ycenemno
CMaTpHUBaET CMOTPETH BO3- | cMaTpuBaeT | OBICTpO  pac- | paccMaTpu-
BO3MOJKHBIE Ba- | MOKHBIE BapHUaH- | BOBMOXKHBIE | 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/layM, | IIEHUS 3aja-
JIOCTOMHCTBA U | HEJIOCTaTKHU. OLICHUTh HX | YETKO OIICHHU- | UM, OLICHUBAs
HEJOCTATKHU. JIOCTOMHCTBA | 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 CcOOCTBEHHbBIE MEHTHUPOBaHO | (OpMHUpYET bopmupyer
COOCTBEHHBIE CYXKICHUS u | opmupyer COOCTBEHHBIE | COOCTBEHHBIE
CYXKICHUS u | oueHkd. He oOT- | cOOCTBEHHBIE | CYXKACHUS  H | CY)KICHUS U
ouneHkd. OTau- | Tu4aeT (akThl OT | CY’)KIEHUS | | OUEGHKH.  XO- | OLEHKU.
yaeT (akTbl OT | MHCHHH, HWHTEp- | OLICHKHU. pomo otiauya- | beictpo  oT-
MHEHUH, UHTEep- | mpeTanuii, ome- | Ciabo otnu- | er ¢akTel OT | Tu4aer (Qak-
IpeTauuid, oIe- | HOK U T.J. B pac- | yaeT (akThl | MHEHUH, MH- | Tl OT MHe-
HOK ¥ T.JO. B |CYKIEHUSIX Jpy-|OT MHEHHUH, | TepupeTanuuii, | HUH, HHTEp-
pacCy)XJIeHHsIX | TMX Yy4YaCTHUKOB | MHTEPIpPETa- | OLIGHOK M T.J. | IpeTaIui,
JpPYrUX  y4acT- | JesiTeIbHOCTH UHA, OLEHOK | B pacCyXkze- | OLIEHOK U T...
HUKOB JIEATEIb- U T.JI. B pac- | HUSIX JIpyTUX | B paccyxje-
HOCTH CYKJEHUAX YYaCTHUKOB HUSX JPYrUX
TPYTUX NESATETbHOCTH | YYaCTHUKOB
YYaCTHUKOB NesATeNbHO-
NesTeIbHO- CTH
CTH
NJ-5Syk-1 — | He moxer ompe- | Cnabo ompe- | Xopoio YcnenrHo
Omnpenensier ¥ | JENUTh U OLIEHUTD | JEIIAET U | OIpeAeNseT U | OnpenenseT u
OLICHMBAET IO- | MOCJIEJCTBUS OIICHUBAET OIICHUBAET IO- | OIEHUBAET
CIEICTBUSl BO3- | BOBMOXKHBIX  pe€- | MOCNEACTBUS | CIEACTBUS MOCJIE/ICTBUS
MOXXHBIX pellie- | MIeHUH 3a7a4H. BO3MOJKHBIX | BO3MOXHBIX BO3MOYKHBIX
HUM 3a7a4U. peLIeHU 3a- | pelIeHU  3a- | pelIeHU 3a-
T4, T4, JTa9H.
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B pe3ynbrate u3yueHus: AMCUUILIUHBI (MOYJIs1) 00yYaroIHMiCs TOMKEH:
3HATh OCHOBHBIC HAIIPABJICHUS aHAJIN3a JAHHBIX; apXUTEKTYPhI TITyOOKHX HEMPOHHBIX Ce-
TEW, MPUMEHSEMBIX B PEHICHUU MPAKTHUYECKUX 33a7a4; MPUHLMIIBI IPUMEHEHHUS] HEMPOHHBIX Ce-
TeW B 3a/1a4ax ¢ npuMmeHenuem MU;
YMETh OCYIIECTBIIATh KPUTUUYECKUN AHAJIN3, TPUMEHATh CUCTEMHBIA IMOAXOJ JUIsl pellie-
HUS TOCTABJICHHBIX 3ajlay, HACTPauBaTh HEOOXOAMMOE OKPYKEHUE JUIsl paboThl ¢ HEMPOHHBIMU
CEeTSIMH; OCYILECTBIATh KPUTHUECKUN aHANU3 MPOOJEMHBIX CUTyallMil HA OCHOBE CHCTEMHOTIO
M0JIX0/1a, BhIpaOaThIBaTh CTPATErHIO JEHCTBUH;
BJIQJIETh HABBIKOM IPOBEJIEHUS MOJHOIO IIMKJIA BBIYACIUTEIBHOTO 3KCIIEPUMEHTA, OTpa-
KEHMS XOJa BBIMOJIHEHNS MPOEKTA U MOJIyYEHUs pE3yJIbTaTOB B OTYETAaX U JOKYMEHTAIUH; Bila-
JieeT HAaBbIKOM HCIOJIb30BaHUS CYIECTBYIOUIMX MPOrpaMMHBIX OMOIMOTEK M MOAENeH, co3aa-
HUS IPOTPaMMHBIX peai3alui TTyOOKUX HEHPOHHBIX CETEH.




3.1 MaTtpuia cooTHeceHHsI TeM/pPa31esi0B Y4eOHOH TUCUMILIMHBI (MOXYJISI) U
(opMupyeMBbIX B HUX YHHUBEPCAJbHBIX KOMIIETEHIIUIA

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

4. CTpyKTYypa " coepkaHue TUCHUUILIUHBI (MOYJIs1)
OO0r11ast TPYA0EMKOCTb AUCIUILIMHBI (MOIYJIs) COCTABISIET 2 3aUETHBIX eIUHHUIIBI (72 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
5 cemecTp 4 xypc
OO6miast TpyA0€MKOCTh AUCIUTUIMHBI (MOJTYJIS) 72 72
KonTakTHas paboTta oOydaromuxcs ¢ mpernojiaBa- 32 14
TEJIEM, B T.U.
ayJIMTOPHBIE 3aHSITHS, U3 HUX 32 14
JIEKIIUHU 16 6
NPaKTUIECKHUE 3aHATHS 16 8
CamocrosiTenbHas pabora 00yJaromuxcs 40 54
npopadoTKa y4eOHOro MaTepuaia Mo JUCIU- 15 20
TIMHE (KOHCTIEKTOB JIEKIUH, YIeOHUKOB, MaTepu-
aJIOB CETEBBIX PECYPCOB)
BBITIOJIHEHNE MHIUBUAYaJIbHBIX 3a1aHUM 15 20
IIOATOTOBKA K TECTHPOBAHUIO 10 14
KoHTpoib - 4
Bua nToroBoro KoHTpois 3ayer
4.2. Jlekuuu
No Paznen quctumiuHel (MOJys1), TEMBI Ob6bem dopmupyronme
JIEKIUN ¥ UX COJIEpKaHue B aK. 4acax KOMIIETCHITNH
OYHas 3a04YHas
¢dopma ¢dopma
oOydenust | oOydeHus
BBenenue B HCKYCCTBEHHBI HHTEJI-
JIEKT
1. OCHOBHBIE 3a/laud CHUCTEM HCKYCCTBEH- 2 2 VK-1
HOro WHTeIUekTa. Kiaccudukamnms, kina-
CTepHU3alysl, perpeccusl.
2. Tunel MalMHHAOTO OOYYECHHUS: C YUHUTE- 2 VK-1
aem, 0e3 yuuTessi, ¢ YaCTUUHBIM MPUBJIe-
YEHHEM YUMTENsl, 00yueHHUE C MOAKPETI-
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JICHUEM.

JKCIepTHbIE CUCTEMbI M NPeACTaBJIe-
HHUe 3HAHUN

Knaccudukanus Ha npuMepe anropurma
k-ommkaitimux coceneit (KNN) Ormiro-
HaJIbHO: BBICTPBIN MOUCK OJIMKAUIIINIX CO-
ceneil. MeTpuKH OLIEHKHU Ki1accupuKa-
MU TTOJIHOTa, TouHoCTh, F1, ROC, AUC.
BanunannonHas u TectoBas BHIOOpKa.
Kpocc-Banumanus. Pabora ¢ kareropu-
ATHHBIMUTIPU3HAKAMH.

YK-1

Perpeccus. MeTpuku OLICHKH pErpeccuu:
MSE, MAE, R2 — koaddunment aerep-
MUHauuu. JIMHEHHas perpeccusi, IMoJu-
HOMManbHast perpeccus. [lepeoOyuenue
U peryisipusanus, rpeOHeBast perpeccus,
LASSO, Elastic Net.

Jlunelinble MOJENIN IS KJIacCU(UKALIUK.
[TepuenTpoH, JIorucTuyeckas perpeccus,
HOJTHOCBSI3HbIE HEWPOHHBIE CETH, CTOXa-
CTMYECKUI TI'paMeHTHBI CIycK U 00-
paTHOE paclpoCTpaHEHHE T'paJUeHTa.
Perynspuszauuss JIUHEHHBIX — Moeneit
KJIacCU(UKALUUHY.

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

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. OmpeneneHue omnop-
HBIX BEKTOPOB. fII€pHBII TPIOK.

YK-1

HawuBHpiii OaliecoBCKUil KiaccuUKaATOP.
MeToapl OILIEHKH pachpeneieHus MpH-
3HaKoB. EM-anroput™ Ha nmpumepe cMe-
CH rayCCHaH.

MeTtoapl 6€3rpaIueHTHON ONTUMHU3AIIHIH:
ciyuaitHbiil mouck, hill climb, omxwur,
T€HETUYECKNN aJTOPUTM

YK-1

Bcero

16 6

4.3. TlpakTHyecKue 3aHATHS

Paznen nucuurummabl (Moyss) (MoTy-

O0BeM B ak.gyacax

dopmupyronme




J151), TEMBI JIEKIIUH U UX COAepKaHHe OuHas 3a04Has KOMIIETEHIINH
¢dopma dopma
oOydeHust | oOydeHUs
1. Merossl paboThl ¢ Tabaunamu B Python. 2 YK-1
Arperarys v BU3yaau3ainus JaHHbBIX.
[IpoBeneHue nepBUYHOrO aHAIN3A JIaH-
HBIX.
2. Hcnonp30BaHne U CpaBHEHUE AJITOPUT- 4 YK-1
MoB knaccupukanuu: kNN, pemaromue
JepeBbes U UX aHCaAMOJITH, JIOTUCTUYECKAs
perpeccusi.
3. Hcnonbs30Banue U OIIEHKA aJITOPUTMOB 4 YVK-1
perpeccun. [Togbop onTUManbHBIX Ma-
paMETpPOB PErpeccu.
4, OntumMu3anyMoHHbIC 3a1a41 U UX pelie- 4 VK-1
nus. [logbop runepmnapameTpoB anro-
pUTMa C TOMOIIIbIO METOJOB ONTHMH3a-
07078
Bcero 16

4.4, JlabopaTopHbie padoThI

JlabopaTopHble pabOThI HE IPETYCMOTPECHBI.

4.5. CamocrosiTesibHasi padoTa 00y4armmXxcs

O0BeM ak. yacoB

Pa3znen nucuumninHb .
eI teh Bun camocrosTenbHOM pa60TLI OdHasA
(Moyist) 3a04yHas
dopma
dbopma
0byre- oOyueHus
HUS i
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIH-
TIMHE (KOHCIEKTOB JICKIHH, Y4eOHUKOB, Ma- 5 7
1. Beenenue B uc-
. TEPUAJTIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIA WHTEJUICKT =
BrimonHenne WHIUBUAYaTbHBIX 3aJaHUN 5 7
ITonroToBKa K TECTUPOBAHUIO 3 5
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIH-
2. DKCIEpTHBIE  CH- | IUIMHE (KOHCIEKTOB JIEKIUH, yUeOHUKOB, Ma- 5 7
CTeMBI W TIPEJCTaBIEHHE | TEPUAIOB CETEBBIX PECYPCOB)
3HaHUHU BrInosiHeHNEe MHIMBUAYAIbHBIX 3aJaHUN 5 7
[ToaroToBka K TECTUPOBAHUIO 3 5
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIIH-
TIHE (KOHCIIEKTOB JICKINH, Y4eOHUKOB, Ma- 5 6
3. ANTOpPUTMBI TOHC-
N TEPUAJTIOB CETEBBIX PECYPCOB)
Ka pelieHui =
BrinmonHeHne HHIUBUYaTbHBIX 3aJaHAN 5 6
IToaroroBka Kk TECTUPOBAHUIO 4 4
Uroro: 40 54

Meronnyeckue ykazaHus JUIsl IPOBEAEHUS MPAKTUUECKUX 3aHATHH Mo auciumuinee «Oc-

HOBBI MCKYCCTBEHHOT'O MHTEJUIEKTa» Juisl HampasiieHus: noAarotoBku 09.03.01 Mudopmaruka u

BBIUUCIIUTENIbHAS TeXHUKAa — MuuypuHCK, 2023.
4.6. BoinosiHeHUe KOHTPOJIbHOI padoThl 00y4aloImMMHUCS 32049HO GopMBbI

[TpucTynaTh K BBIIOJIHEHUIO KOHTPOJIBbHOM pabOThl HEOOXOAUMO IOCIe U3YyYEeHUsl MaTe-
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pHana mo JUTEpaTypHBIM UCTOYHHUKAM, YOCIUBIIUCH ITyTEM OTBETOB Ha BOIPOCHI JUISI CAaMOIPO-
BEPKH, UTO MaTepHall TEMbl YCBOEH.
Llenbi0 KOHTPOIBHON PaOOTHI O JUCHUIUIMHE SBIISETCS PACCMOTPEHHE TEOPETUUYECKIX
ACIMEeKTOB U MPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPUS YIIPABJICHUS HAyYHBIM UCCIIEJOBAHHEM.
TpeboBanust kK 0HOPMIICHUIO.
KonTponbHas pabota MOXKeT ObITh BBINOJIHEHA B YUEHUYECKOW (ILKOJIBHOW) TeTpaau
WM Ha JucTax Gopmara A4 medaTHBIM WIM PYKOMHMCHBIM (YETKHM, YUTAEMBIM) CIIOCOOOM.
BrimonHeHHble 3ajaHus pacojiaralores Mo npeAcTaBieHHOMY Nopsaky. CIHCOK UCIOb3ye-
MO JIUTEpaTyphl IPUBOJUTCS B KOHIIE paOOTHI.
Ha tutynpHOM nucTe pacnonaraercs cienyronias nHGopMalys: Ha3BaHUE JUCIUTLIH-
Hbl, @.1.0. obyuarommuiicsi, Kypc, rpyIima, HOMEp 3a4¢THOW KHM)KKH, HOMEP BBIOPAaHHOTO Ba-
pHaHTa U HOMEpa BBIIIOJIHEHHBIX 3aJJaHUil 110 MOPSIKY B CIEAYIOIIEM BUJIE:
Cpoxu BbINIOJIHEHUS. BbinonHeHHass KOHTpoJibHAs paboTa MOAMHCHIBAETCS 00y4aro-
IMIMMCSL U CAeTCS Ha MPOBEPKY IPENojaBaTeNio Ha Kadeapy B yCTAaHOBJICHHBIE CPOKH, Kak
npaBuiio, 3a 10 nHeil 1o Hadana ceccuu. [IpoBepka KOHTPOJIBHON pabOThl MpernoaaBareaeM
OCYILECTBIISICTCSI B TEUCHHE HEAeNH mocie ee caauu. KoHTposibHas paboTa JomKHa OBITh
3ayTeHa K Haydajy 9K3aMEHaIllMOHHON CECCHUU.

4.7. Conep:xaHue pa3iesoB THCHHIIMHBI (MOILYJIs)

1. BBeneHue B HCKYCCTBEHHBIN MHTEIICKT.

OcHOBHBIE 3a/1a4ll CUCTEM HCKYCCTBEHHOro MHTejuiekTa. Knaccudukanus, kiactepusa-
1us, perpeccus. THUIIBI MAIIMHHOTO OOYUYEHUS: ¢ yUuTenaeM, 0e3 yuuTes, ¢ YaCTUYHBIM IPUBIIe-
YEHHEM YUUTeNsl, 00y4eHHE C IOJIKPEIICHUEM.

2. ODKCIEpPTHBIE CUCTEMBI U IIPE/ICTABIICHUE 3HAHUM.

Knaccudukanus na npumepe anroputma k-Ommkaimmx coceneit (kNN) OniuoHansHO:
BeicTphlit monck Onmxaimmx coceneil. MeTpUKHM OLIEHKH KJIacCU(pHUKAIMU: TOJTHOTA, TOYHOCTb,
F1, ROC, AUC. Banunanuonnas u tectoBasi Beioopka. Kpocc-Banuaamus. Pabora ¢ kareropu-
aNbHBIMH MPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — ko3¢ dunment gerepmuna-
uuu. JluHeliHas perpeccusi, nmoJMHOMuanbHas perpeccus. [lepeoOyueHue u perynspusanus,
rpebneBas perpeccusi, LASSO, Elastic Net.

Jlunelinsle Moaenu Ui kinaccudukanuu. [lepuenTpoH, JorucTuyeckas perpeccus, moJ-
HOCBSI3HBIC HEUPOHHBIE CETH, CTOXACTUYECKUN TPATUEHTHBIN CIIYCK U 00paTHOE pacripoCTpaHe-
HUe rpajuenTa. Perynsapuzanus TMHEHHBIX Mojieel Kiaccu(UKaluum.

Knacrepuzanus. k-means, k-means++, DBSCAN, arjnomepartuBHas KiacTepU3allys.
MeTpuKH OLEHKHU KIaCcTepU3alun

3. ANTOpPUTMBI IOMCKA PELIEHUH.

ANTOpUTMBI, OCHOBaHHBIE HA IPUMEHEHNUHN PEIIAIONINX AepeBbEB. Kpurepuu pasnencHus
y371a: “THGOPMAIIMOHHBII BRIUTPHINIL, KpuTepuil [ kuHN. AHCaMOIN pelIanuX IepeBhEB: CIY-
YalHBIN J1ec, TPaJUeHTHBIA OYCTHHT.

Meton onopHbix BekTopoB. [Ipsimast u obpatHas 3amaya. OnpeeneHne OnopHBIX BEKTO-
POB. SlnepHBIN TPIOK.

HauBnbiii OaliecoBckuii kiaccudukaTop. MeToapl OLIGHKH paclpeesieHusl MPU3HAKOB.
EM-anroputMm Ha IpUMepe CMECH IayCCUaH.

MeTtonpl O0e3rpaueHTHON ONMTHMHU3AINN: CITydaiHbIi mouck, hill climb, ot-xur, renetun-
YECKUU alrOpUTM



5. O0pa3oBaTe/ibHbIEe TEXHOJIOTUH
[Ipy M3y4eHHH NUCHMILIMHBI (MOJYJIs1) MCIOJIB3YIOTCS WHHOBAIIMOHHBIE 0Opa30BaTEIbHBIC
TCXHOJIOTMM Ha OCHOBC HHTCrpalliid KOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPUCHTUPOBAHHOTO
moAXOA0B € JJICMEHTAMHU TPaJUIHUOHHOI'O JICKIMOHHO-CEMHUHAPCKOI'O U KBaSI/IHpO(i)CCCI/IOHaJIB-
HOro OOydYeHHUsS C HCIIOJIb30BAaHHMEM WHTEPAKTUBHBIX (OPM IMPOBEICHHS 3aHATUH, HCCIIEI0Ba-
TEIbCKOM HpOCKTHOﬁ JACATCIIBHOCTH U My.]'[BTPIMCI[HfIHBIX yLIe6HBIX MaTcpUualioB

Bun yuebnoli pa- OO6pa3zoBaTebHBIC TEXHOJIOTHH
00ThI

DJeKTpOHHBIE MaTepuabl (B T.Y. CETEBbIC HCTOYHHUKH), UCIIOIb30-
Jlexuun BAHHME MYJIbTUMEIUNHBIX CPEACTB, pa31aTOYHbIA MaTepUall.
IIpakTnueckue TectupoBanue, BBIIOJHEHWE T'PYIIIOBBIX AYAMTOPHBIX 3alaHUM,
3aHATHS VHJVBH1yaJIbHBIC JOKJIAbL.
CamocrosTenbHbIe Beimonnenue pedeparuBHON pa®OThI; NOArOTOBKA M 3alllUTa CO-
paboThI OOLIEHMS C UCII0JIb30BAHUEM CJIalIOBBIX MPE3ECHTAIUH.

6. OneHOYHBIE CpeACTBA JUCHMILTHHBI (MOTYJIs1)

OCHOBHBIMHU BHJIaMU JTUCHUTUIMHAPHBIX OIEHOYHBIX CPEJICTB MPU (QYHKIIMOHUPOBAHUHA MOTYJIb-
HO-PEHUTHHIOBOM CHUCTEMBI OOYYCHHsI SIBIISIIOTCS: Ha CTaJMH PYOSIKHOTO petmHra, hopmupye-
MOIO MO pe3yJibTaTaM MOJAYJIbHOTO KOMIIBIOTEPHOTO TECTHUPOBAaHUS — TECTOBBIE 3a/JaHMs; HA
CTaJUH MOOIIPHUTEIBHOTO PEUTHHTA, (POPMUPYEMOTO IO Pe3yNIbTaTaM HAIKMCAHUS U 3alIUTHI pe-
(beparoB Mo akTyanabHOU MpobdIeMaTHKE, HAa CTAUU IPOMEXKYTOUHOTO PEHUTHHTa, ONPEaeIsIeMO-
ro 10 pe3yJbTaTaM CAAauu 3a4eTa — TEOPETUUECKHE BONPOCHI, KOHTPOIUPYIOIINE TEOPETUIECKOE
coJiep>kaHue y4eOHOro mMaTtepuana, U MpaKTHYeCKUe HaBBIKU M3 Pa3IMYHbIX BHJIOB Mpodeccro-
HalbHOU JesTenbHOCTH oOyyvatomierocst mo OIIOII nanHoro HampaBieHus, GopMUPYEMBIE TIPU
W3YYEHUH TUCHUIUIMHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUICKTA)

6.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEIACTB MO0 AUCHUILINHE

Ne | Kontpommnpyemsle paznensl] Kox konTposnnpyemoit OneHOYHOE CPESICTBO
n/m | (TeMbl) TUCHUIUIMHBI (MO- KOMITETEHIINHU HanmenoBanue KomnuecTtBo
JLyIisi)
1. BBemeHue B HCKYCCTBEHHBIH YK-1 TectoBbIe 3aaHNA 20
MHTEJUICKT Temsl pedepatoB 5
Bompocs! mis 3aue- 8
Ta
2. [DKCTepTHBIE CUCTEMBI U YK-1 TectoBble 3anaHus 20
MpeICTaBICHUE 3HAHUI Tewmsbl pedepaton 5)
Bonpocs! 114 3a- 10
qyera
3. |ANropUTMBI ITOKMCKA pele- YK-1 TecToBble 3a1aHUA 20
HUH Tewmbl pedepaton 5
Bomnpocs! qis 3aye- 8
Ta
6.2. Ilepeuenb Bonmpocos s 3auera (YK-1)
1. OcHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOT0 HHTeekTa. Knaccudukanusi.
2. OcCHOBHBIE 331a4¥ CUCTEM MCKYCCTBEHHOTO MHTEIUIeKTa. Kimacrepusanusi.
3. OCHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTa. Perpeccusi.
4, Tunsl MalIMHHOTO OOYYEHUS: C YUUTEIIEM.
o, Tumnbl MarmMHHOTO 00yUeHUs: 0€3 yUUTEs.
6. Tumnbl MalMHHOTO 00YUYEHHSI: ¢ YACTUYHBIM IIPUBICUYCHUEM YUUTEIIS.
1. Tumbl MalMHHOTO 00yUeHHS: 00ydeHHUE C TIOJAKPETIIICHUEM.
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8. Knaccugukanus Ha npumepe anroputma k-ommkaitmmx coceneit (kKNN)

9. BrIcTpHIii MOMCK OMmXalIIMX coceaei.

10. MeTpuKku OleHKH KIIaCCU(PUKAIIMU: TIOTHOTa, TOYHOCTH, F1, ROC, AUC.

11.  BanupanuonHas u TectoBasi BeiOOpka. Kpocc-Banuaarusi.

12.  Pabota ¢ kaTeropruaJbHbIMU MPU3HAKAMH.

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

14.  Jluneiinas perpeccusi, IOJMHOMUAJIbHAS PETPECCHUSL.

15.  IlepeoOyuenue u perynaspusarus, 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, ariiomeparuBHas KJacTepH3allus.

MeTpI/IKI/I OLICHKHU KJIaCTCpHU3allnuH.

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

26.

ANTOpPUTMBI, OCHOBAHHBIE HA IPUMEHEHHUH PEIIAIOIIUX JEPEBbEB.
Kpurepuu paznenenus yzna: nHOOPMAIIMOHHBIN BBIUTPHILL, KpUTEepHid JKUHH.
AHcamO0u pelarmux JepeBbeB: ClyyaiHblil Jiec, TpaiueHTHbIN OyCTHHT.
Meton onopubix BekTopoB. [Ipsimast u oOpaTHast 3aaya.
Onpenenenue ONOPHBIX BEKTOPOB. S IepHBIN TPIOK.
HauBHeri1 OaliecoBckuit KimaccudukaTop.

MeToapl OLICHKH pacipeeneHns Mpu3HakoB. EM-anroputm Ha npumepe cMecu rayccu-

6.3. llIkajia OleHOYHBIX CPEJACTB

MeTtop1 6€3rpaJeHTHON ONTUMU3ALIMU: CIIy4aliHbIi mouck, hill climb, oTxur, renetu-
YECKHUH aJIrOpUTM

YpoBHH  OCBOE-
HHUS  KOMIIETEH-
U

Kpurepuu onenuBanus

OneHouyHble CpPEACTBA
(xon-Bo OanoB)

IIponBuHYTHIN
(75-100 GamoB)
«3a4TEHO»

OTIUYHO 3HAET TEOPETUYECKUE OCHOBBI OOYUEHHS
aHaJn3a JaHHBIX U MAIIMHHOTO O0y4YeHHUs; CIeIu(pUKy
BHEJIPEHHUS CHCTEM MAIIMHHOTO OOYyYeHHs B «OTpac-
WY, OTIIMYHO aHAIM3UPYET 3a7avy, BbIACIAS ee 0a30-
BBIE€ COCTABJIAIOLINE, OTJIMYHO OCYIIECTBISET JIEKOM-
MO3UIIMIO 33J1a4l; YMEET MPUMEHSATh OOJIBIIOE KOJIH-
YEeCTBO IBPHUCTHK, CHOPMHUPOBAHHBIX HA OCHOBE KOM-
MEPUYECKOTO M aKaJEeMHUYECKOTO ONBITAa; HHTEPECYETCS
HOBBIMU TpPEHJaMH B CBOEHl MpodeccHOHAIbHON OT-
paciu, pacCMaTpuBaeT WX C TOYKU 3pEHUs MPUMEHE-
HUS B CBOEH J€ATeTbHOCTH; OBICTPO U BEPHO OIEHUBA-
€T CIIOKHYIO CHUTYAIIHIO, OIEHUBACT PUCKU U TOCTE-
CTBHUSI CBOUX JIEUCTBHM, HAXOJUT ONTHUMAJIbHBIE pellle-
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 3ajauy, BhIIEIssS ee 6a30-
BbIE COCTAaBJISIOIIME, XOPOIIO OCYLIECTBIIAET JEKOM-
MO3UIMIO 3aJIa4d; YMEET MPUMEHSTh JOCTATOYHOE KO-
JUYECTBO IBPUCTUK, CHOPMHPOBAHHBIX Ha OCHOBE
KOMMEPYECKOT0 M aKaJEMHYECKOIO OIBbITa; HHTEPECY-
€TCcsl HOBBIMHM TPEHJaMHU B CBOEH NpodecCHoHAIbHOM
OTpaciy; BEPHO OLICHUBAET CIOKHYIO CUTYalUIO, Olle-
HHUBAET PUCKHU U NOCJIEACTBUSI CBOUX JEHUCTBUM, HAXO-

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

(5-7 6anno.);
BOIIPOCHI IS 3a4eTa
(25-37 6annos)
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JIUT ONITUMAJIBHBIC PENICHUS U151 pad0vHX 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 CHCTEM MAIIMHHOTO OOYYeHHUS B «OTpac- | MHAMBHIyalbHOE 3a-
JH», clabo aHAIM3HUPYET 3ajady, BbIICIsIS ee 0a30BbIe | JaHHE
COCTABJISAIONIHE, CTa00 OCYIIECTRIISAET JAekomnosunuto | (2-4 Oaa);
3aJ]aud; yMEeT MPHUMEHSTh JOCTATOYHOE KOJMYECTBO | BOIPOCHI JUIS 3a4eTa
IBPUCTUK, CPOPMUPOBAHHBIX Ha OCHOBEe Kommepdye- | (18-25 Gamio)
CKOT'0 M aKaJeMHYECKOI0 OIbITa; c1abo MHTEepecyeTcs
HOBBIMH TpPEHJAMU B CBOEH NpoecCHOHATBHON OT-
paciu; ciabo OIICHHWBAET CIIOKHYIO CHTYAIUIo, C1a0o
OLICHUBACT PHUCKH W TOCJIEACTBUS CBOMX JEHCTBUH,
cJ1a00 HaXOIHWT ONTHMAIBHBIC PEIICHUsS i1 pabounx
3a1ad.
Huskuii He 3Haer TeopeTrueckue OCHOBBI OOYUEHHs aHAJIM3a | TECTOBBIC 3aIaHUS
(TOTIOpOTOBBIN) | AAHHBIX W MaIIMHHOTO 00ydeHwus; creruduky Bred- | (0-13 Oamio);
(KOMITETCHIIMS HE | PEHUS] CUCTEM MAIIMHHOTO O0YYCHHS B «OTPACIIN», HE | MHAUBUIYAIILHOE 3a-
chopMHpOBaHa) | yMEET aHAIM3MPOBATH 33Jady, HE OCYIIECTBIIACT Je- | JaHue
(MeHee 35 6an- | KOMITO3MIIMIO 33/1a4yM; HE YMEET MpUMeHsTh Aoctatod- | (0-3 6ama);
JIOB) HOE€ KOJINYECTBO IBPHCTUK; HE MHTEPECYETCS HOBBIMH | BOIPOCHI JUISI 3a4eTa
«HE3aYTCHOY TpeHaaMu B cBoell mpodeccuonansHoi otpaciu; He | (0-18 Gamios)
BEPHO OLIEHUBACT CJIOXKHYIO CUTYAIHIO, HE BEPHO OIle-
HUBACT PUCKH U TOCJICACTBUS CBOUX JICHCTBUH.

Bce koMIieKkThl O1eHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIIBHBIX MaTEPHAIIOB), HEOO-
XOJUMBIX JJIs OILICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA AESITEIbHOCTU, XapaKTepPHU3Yy-
IOIIKEe dTarnbl POPMUPOBAHUS KOMIIETEHIIMNA B MPOIIECCE OCBOCHHS MUCIUIUIMHBI (MOIYISI) TIO-
JIpOoOHO TIPECTaBICHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEJCTB AUCHUTIIHHBI (MOIYJIS)».

1. Y4eOHO-MeTOAUYeCcKOe M HHPOPMALIMOHHOE o0ecneuyeHne AUCIUININHBI

(MoayJist)
7.10cHoBHas1 yueOHas quTEeparypa:

1. OcHOBBI UCKYCTBEHHOI'O MHTENJIEKTa: yued. mocobue i 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 HHTeNIeKTa : yueOHoe mocobue / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. JI.®. Ycrunona, 2017. — 132 c. —
ISBN 978-5-906920-53-9. — TekcT : 31eKTpoHHbIH // JlaHb ANIEKTPOHHO-ONOIMOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI MCKYCCTBEHHOTO HMHTEIUIEKTa : yuyebHoe mocobue / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mocksa : Jlabopartopus 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHbIH // JlaHb ANIEKTPOHHO-OMOIMOTeUHas
cucrema. — URL: https://e.lanbook.com/book/151502

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

7.2 JonosiHUTEIbHAS yUueOHasl JIUTepaTypa:
1. Pribuna I' B. OcHOBBI MOCTPOEHUSI MHTEIIEKTYaIbHBIX CHCTEM: y4el. mocobue is By-
30B/Pribuna I'.B. - M.: ®unance! u ctatuctuka: Madpa-M, 2010. - 430 c.
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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. uH-T (roc. yH-T), PAH, VH-T nmpobaem nepenaun
uHpopmanuu uM. AA. Xapkesuya. - M.: MOI'H - UIIIINU PAH, 2010. - 231 ¢. OcHOBHI uc-
KYCTBEHHOT0 MHTeJIeKTa. [IpakTuueckmii kypc: yueb. mocobue st By3oB / Uymoko BJIL.,
AcraxoBa N.@., [ToranoB AC. [u ap.]. - M. BUHOM. Jlaboparopus 3uanuii: ®uzmariut, 2008.
-292 c.

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

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

o. JIro b. Teopust u mpakTUKa HeoNpeneleHHoro nporpammupoBanus/JIro b.; mep. ¢ aHr.
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-ITerepoypr, 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 MeTtoanyeckne yKa3aHus 10 OCBOEHUIO TMCUMILIUHBI (MO1YJIs1)
Metoauueckue yka3aHus JUIsl MPOBEACHUS NMPAKTHUECKUX 3aHATUN MO AUCHUILIMHE «OCHOBBI
HCKYCCTBEHHOI'0 MHTEJUIeKTay JUIsl HanpasiieHus noarotosku 09.03.01 Mudopmaruka u Bbrymc-
JUTEIbHAs TEXHUKA.

7.4 Undopmanmonnbie M HHU(POBLIE TEXHOJIOTNH (IPOrpaMMHoOe obecreye-
HHeE, COBpeMeHHbIe podecCHOHATbHBIE 0a3bl JAHHBIX H HHGOPMAIHOHHbIE
CIPaBOYHbIE CUCTEMBI)

VYyebHasg aucuumiIMHa (MOIYyNb) NpeaycMaTpuBaeT OCBOCHHE MH(OPMAIMOHHBIX M LU (-
POBBIX TeXHOJIOTHH. Peanmu3amus upoBbIX TEXHOJIOTHI B 00pa30BaTEILHOM MPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaKHEWIIMX 1eneid oOpa3oBaHUs, Aarolieil BO3MOKHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHBIE KayecTBa 00YJarOIUXCs KaKk OyIyIuX BHICOKOKBAIM()UITUPOBAHHBIX CIICIHa-
JIMCTOB.

[{udpoBsie TEXHOJIOTHH TPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(PPEKTUBHOTO PEIICHHS
3aJa4 NMpo(ecCHOHANBbHOr0, COLUAIBLHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAHUEM pa3iny-
HBIX BUIOB KOMMYHHUKAIIMOHHBIX TexHONOTWH. OcBoeHHe MHU(PPOBBIX TEXHOJOTHUH B paMKax
JAHHOM NUCHMIIMHBI (MOAYJISl) OPUEHTUPOBAHO HAa CHOCOOHOCTh OE30MaCHO M HAAJISKAIIUM
00pa3oM MoJy4aTh JOCTYII, YIIPABIATh, HHTETPUPOBATh, OOMEHUBATHCS, OIIEHUBATh U CO3/1aBaTh
MH(POPMAIIHIO C TIOMOUIBIO IIUPPOBBIX YCTPOUCTB U CETEBBIX TeXHOJOrUi. dopMupoBaHue Q-
POBOIl KOMITETEHTHOCTH TMpearoiaraetT paboTy ¢ JaHHBIMHU, BJIaJ€HHE WHCTPYMEHTAMH IS
KOMMYHUKAIUH.

7.4.1 D1eKTPOHHO-0UO0JINOTEYHAS CUCTEMbI U 0a3bI JAHHBIX

VYyeOHast nucUHUIUIMHA (MOAY/b) MPEeIycMaTpUBAaeT OCBOCHHE MH(MOPMAIMOHHBIX U LU ]-
POBBIX TeXHOJIOTUH. Peanu3arus UPPOBBIX TEXHOJIOTUN B 00pa30BaTEIbHOM MPOCTPAHCTBE SIB-
JsieTcsl OAHOW M3 BaKHEWIIUX Lened oOpa3oBaHUS, JAIOLIE BO3MOXKHOCTh pa3BUBAaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaromuXxcs Kak OyIyluX BhICOKOKBAIN(UIIMPOBAHHBIX CIIEUa-
JIMCTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO peIICHHS
3aJa4 Npo(ecCHOHANIBHOr0, COLUAIBHOIO, JMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM pa3yiny-
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HBIX BUJOB KOMMYHHUKAIIMOHHBIX TeXHOJOTWH. OcBoeHHe IHU(POBBIX TEXHOJOTUH B paMKax
JTAHHON JTUCIUTUIMHBI (MOJYJISI) OPUEHTHPOBAHO Ha CIIOCOOHOCTH O€30MAaCHO M HaICKaIlUM
o0pa3oM moay4yaTh AOCTYII, YIPABIATh, HHTETPUPOBATh, OOMEHUBATHCS, OIICHUBATH U CO3aBaTh
MHGPOPMAIIHIO C TIOMOIIBIO ITUPPOBBIX YCTPOMCTB U CETEBBIX TexHOJOrHA. DopMHupoBaHue UQ-
pOBOfI KOMIICTCHTHOCTU HpCAIojiaract pa60Ty C IOAaHHBIMH, BJIAACHUC HWHCTPYMCHTAMU JIA
KOMMYHUKAITUH.

7.4.1 D1eKTPOHHO-0UO0INOTEeYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okaszanue yciayr ot 03.04.2024
Ne 6/u (CereBast yieKTpOHHAsI OMOINOTEKA)

2. baza manHbIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
1o 00eCIeUeHHIO JOCTyMa K 3MeKTPOHHBIM HH(popMmanroHHbM pecypcam @T'BHY IHHCXB ue-
pe3 repmunan ynaieHHoro gocryna (TY ] ®T'BHY [THCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas 6ubnmmoreynas cucrema «HarmoHnanpHbIN UPPOBOH pecypc «PyKoHT»:
Komnekiun «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT 10 MPEJOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnekrponHoe m3aarensctso FOPAUMTy (https://urait.ru/) (10roBop Ha oka3anue
YCIIYT TIO TIPEIOCTABIEHUIO I0CTyNa K 00pazoBaTenbHOM iargopme OO0 «INeKTpOHHOE U3za-
tenbcTBo FOPAWITY ot 07.05.2024 Ne 6555)

5. DnextpoHHO-OuOMIMOTEYHAst crctema «Bepuanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHKe pousBeneHuit oT 26.03.2020 Ne 14/20/25)

6. baza nanubix HOB «HanmonanbHast snmextponHas Oubnmoteka» (https://rusneb.ru/)
(moroBop o nmonkmouenuu k HOb u npenocrasienuu aoctymna k oobektam HOb ot 01.08.2018
Ne 101/HOB/4712)

7. CornaiieHue 0 COTPYIHUYECTBE MO OKa3aHUIO0 OUOIMOTEYHO-UH(POPMAIIUOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIYT TOJIb30BATEISIM YHHBEPCUTETA U3 YKCIIa WHBAINOB TI0 3pEHUI0, ciabo-
BUJISIINX, WHBAJIUIOB APYTUX KATETOPUH C OTpaHMYEHHBIM JOCTYNOM K HH(OpMaluu, JuI,
UMEIOLIUX TPYJHOCTU ¢ uTeHueM IiockomneyatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHHBepcallbHasi HayyHas oubnunoreka um. A.C. ITymkuna» (https://www.tambovlib.ru) (corxna-
mieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CUCTEMbI
1. CnpaBounas npaBoBas cuctema Koncynprantlntoc (1oroBop mocTaBku, aJanTalud U
cornpoBOXkaAeHUs dKk3eMIuIApoB cucteM Koncynbsrantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnekTpoHHBIN nepuoandeckuii cnpaBoyHuk «Cucrema TAPAHT» (noroBop Ha yciy-
' TI0 conpoBoXkAeHUIO oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe MPodecCHOHAIbHBIE 0a3bI JAHHBIX

1. ba3a maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTENBLHON MPO-
rpamMmbl «PocmeTtony (morosop ot 15.08.2023 Ne 542/2023)

2. basza nannbix Hayunoit anextponnoii oubnuorekn eLIBRARY.RU — poccuiickuii un-
(hopmMaImoHHO-aHATTUTHIECKUI TTOPTAJl B 00JIaCTU HAYKU, TEXHOJOTUH, METUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

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

4. OrtkpeiTeie gaHHble @DenepalibHON CHyXKOBl TOCYAapCTBEHHOW CTATUCTUKH -
https://rosstat.gov.ru/opendatallpodeccruonanpapie  0a3bl  JaHHBIX. 3amuTa WHGOPMAIUU

http://www.is027000.ru/
5. TIpodeccronanbubie 0a3bl JTAHHBIX. baza JTAHHBIX zbMath
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
6. IIpodeccronansublie 0a3bI JaHHBIX. PocTexuamzop http://www.gosnadzor.ru/
7. TlpodeccuonanpHbie 6a3pl JaHHBIX. Poccuiickas accoruarnusi HCKYCCTBEHHOTO UHTEI-
JeKTa [ DaeKTpoHHbIH pecypc]. — Pexum goctyna: http://www.raai.org, cBo6oaHbIiH
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7.4.4. /InueH3noHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrie-
YyeHHe, B TOM YHcJIe 0Te4eCTBEHHOT0 IPOM3BOACTBA

CTOBBIX 3aHMCTBO-
BaHWH B yueOHBIX

1 Hay4HBIX pado-

Tax « AHTHUIUIArHAT

Ne| HaumeHoBaHue Pazpabor- HoctynHocts Ccrinka Ha Enunsli peecTp poccuii- PexBuzutel
ypk [10 (unensuonHoe, | ckux nporpamm it OBM u BJ (mpu HIOATBEPAKIa-
(mpaBoobia- | cBOOOIHO pac- HAJINIHN) FOIIETO JIOKY-
JTaTeIb) MIPOCTPAHIEMOE) MeHTa (TIpu
HaJTMYHUH)
1 Microsoft Microsoft JInueH3noHHOE - JInuensus
Windows, Corporation ot 04.06.2015
Office Ne 65291651
Professional CpOK JeiicTBHS:
0eccpodHo
2| AwnrmBupycHoe | AO «Jlabo- | Jlumenswonnoe | https://reestr.digital.gov.ru/reestr/3665 | CyGauiensu-
MpOTrpaMMHOE paropust 74/?sphrase_id=415165 OHHBI1 J0T0-
obecrnieueHme Kacnepcko- Bop ¢ OO0
Kaspersky ro» «Codreke» ot
Endpoint Security (Poccust) 24.10.2023 Ne
U1 OM3Heca 0/H, CpOK nieii-
CTBHS: C
22.11.2023 mo
22.11.2024
3 | MoiiOduc Cran- | OOO «Ho- | Jluuensuonnoe | https://reestr.digital.gov.ru/reestr/3016 Konrpakr ¢
JApPTHBIN - BbI€ 001a4- 31/?sphrase_id=2698444 000 «Py6u-
OdoducHelif makeT | HBIC TEXHO- KOH»
IUTS pabOTHI C IT0- JIOTHUWY ot 24.04.2019
KyMCHTaMH (Poccwst) Ne
1 TIOYTOH 036410000081
(myoffice.ru) 9000012
CpOK JEHCTBHUS:
OGeccpodHo
4 | OdwucHbrit maker AO «P7» JIuuensuonnoe | https://reestr.digital.gov.ru/reestr/3066 KonTpakr ¢
«P7-Oducy 68/?sphrase_id=4435041 000 «Cod-
(meckromHast Bep- TEKC»
cus) ot 24.10.2023
Ne
036410000082
3000007
CpOK JEHCTBHUS:
OGeccpodHo
5| Onepanuonnas 00O "ba- | Jluuensuonnoe | https://reestr.digital.gov.ru/reestr/3032 Kontpakr ¢
cucremMa «AJbT 3aJIbT CBO- 62/?sphrase_id=4435015 000 «Cod-
Oo0paszoBanue» | 6omHOE TIpO- TEKC»
rpaMMHOE ot 24.10.2023
obecrieue- Ne
Hue" 036410000082
3000007
CpOK JIEHCTBHUS:
OeccpodHo
6| TIporpammHas AO «Am- Juniensuonnoe | https://reestr.digital.gov.ru/reestr/3033 | Jlunensnon-
cucTeMa Juist 00- | THIUIArdaT» 50/?sphrase_id=2698186 HBIH JIOrOBOD C
HapY>XCHMs TEK- (Poccus) AO «AnTHNNA-

ruaT» oT

23.05.2024 Ne
8151, cpok
TIEUCTBHS: C

13




BY3»
(https://docs.antipl
agiaus.ru)

23.05.2024 o
22.05.2025

Acrobat Reader Adobe CsoGoHo pac-

- IPOCMOTP JOKY- Systems MPOCTPaHIEMOE

meHTOB PDF,
DjvU

Foxit Reader Foxit CBo6ojHO pac-

- mpocMoTp moky- | Corporation | mpocrtpansemoe

meHToB PDF,
DjvuU

N

w

4.

2

FOoNoo~wNE

7.4.5. Pecypcbl ”HGOPMAIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTH «HTep-

HET»

CDTOwiki: 6a3a 3nanwuii mo uudposoii Tpanchopmanuu https://cdto.wiki/
OTkpbiTast mporpaMMHasi OMOIMOTEKA IS MAITMHHOTO 00 yJeHUs

https://www.tensorflow.org/

@OpeiiMBOPK MAITMHHOTO 00y4eHus IS sA3bIka Python ¢ OTKPBITBIM HCXOAHBIM KOJIOM

https://pytorch.org/
Otkpeitas 6ubmmoteka https://keras.io/

Caiit ®enepanbHOil cy>KObI TOCyaapcTBeHHOM cTatucTuku (Poccrar). DnekTpoHHbIH pe-

cypc. Pexxum nocryma: http://www.gks.ru/

Caiit TepputopuanbHoro oprana denepanbHOM C1yKObl TOCYJAPCTBEHHON CTATUCTUKH 110
Tam6oBckoit obnactu (TamboBcTaT). DneKTpoHHBIN pecype. Pexxum noctyma:

http://tmb.gks.ru/

Pexxum noctyna: http://www.rbc.ru/ - PocbusaecKoncantunr
Pexxum noctyna: http://www.devbusiness.ru/development/staff.htm
CaiT BbICIIEH aTTecTallMOHHOM Komuccuu // http://vak.ed.gov.ru

7.4.6. HudpoBble HHCTPYMEHTDI, IPUMEHsIEMbIe B 00pa30BaTeIbHOM IPO-

mecce
LMS-mnardopma Moodle
BuprtyanbsHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBucsl: Anaexc./luck, Obmako Mail.ru
Cepsucel onpocoB: Suaexc opmer, MyQuiz
Cepsuchel Buneocsssu: Suaekc teiaemoct, Webinar.ru

. CepBuc coBMecTHOW pPabOTBI Haa MPOCKTaAMHU
ttp://www.trello.com

7.4.7. HudpoBble TEXHOJIOTUH, IPUMeHsIEMble NPU U3YYeHUH TUCIATNIMHBI

TSt

Hebompmmmx rpynn  Trello

Ne | [Tudpossie TexHogoruu | Buabl yueOHO# paboThl, BeNOA- | PopmupyeMbie
HsIEMBbIE C IPUMEHEHUEM IUGPOo- | KOMIETESHLIUU
BOU TEXHOJIOTUH

1. | O6mauynsie Texuonoruu | Jlekuun

[TpakTHdeckue 3aHsATH
(JTaboparopabie pabOTHI)

YK-1
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
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2. | bonemme nanuaeie Jlexmun VK-1
IIpakTrueckue 3aHATHS
(JTaboparopubie pabOTHI)
3. | Texnonoruu Jlexuun YK-1
0ecrpoBOIHOM CBSI3U [TpakTHyeckue 3aHATH
(JTaboparopabie paboThI)
4. | HoBble Jlekmun VK-1
MIPOU3BOJICTBEHHBIC [TpakTHdeckue 3aHsTH
TEXHOJIOTHH (JIaGopaTopubie paboThI)

8. MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne TUCHUILINHBI (MoayJis) (MOaYJisi)

HanmenoBanue crie-
IIHAJIBHEIX ITOMeEIIe-
HUM U TOMEILCHUN
JIJISI CAMOCTOSTEIb-
HOW pabOThI

OCHAIICHHOCTH CIIEHANBFHBIX IOMETICHAN 1 MMOMEIICHUH ISl CAMOCTOATENEHOW PaOOTHI

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHCk, yiu.
WHTepHaIMOHATIBHAS,
oM Ne 101, 2/32

VYueOHast ayJuTOpHs AJIsl IPOBECHUS y4eOHBIX 3aHATHIH JIEKIHOHHOTO THIa: VIHTepakTHBHAS
nocka — 1 mr.; CucteMHblit koMmiuiekT — 1 mt.; [IpoexTop Viewsonic — 1 wt. Habopsl nemMon-
CTPAIIOHHOT'0 000PYAOBaHMS U YICOHO-HATIISTHBIX TOCOOUH.

393760, Poccus,
TambGoBckas 001acTh,
r. MuuypuHCkK, yiu.
WHTepHanIMOHANBHAS,
moM Ne 101, 1/114

VYueOHas ayIuTOpUs AL IPOBEICHUS YYeOHBIX 3aHATHI CEMUHAPCKOTO THIIA, KYPCOBOTO
NPOCKTUPOBAHUS (BBITOJIHEHUS KYPCOBBIX PadoT), TPYNIOBBIX H HHANBHIYaJIbHBIX KOHCYIIb-
TalUi, TEKYILEro KOHTPOJISA K IPOMEXKYTOYHOU aTTecTanny (KOMIIbIOTepHBIN Kiacc): Cu-
cremubiid kKoMoiekT (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mir.; Kabuner ocHa-
IICH MaKeTaMH, HarJISTHBIMU Y4eOHBIME OCOOUSAMHE, TPEHAXKEPaMH M IPYTHMH TEXHHUY e-
CKUMH cpencTBamMu. KoMIbloTepHast TEXHUKA MOJKII0YEHa K ceTn «HTepHeT» U obecredeHa
qoctynoM B OMOC yHuBepcurera.

393760, TamboBcKast
00J1aCTh,
r. MuuypuHcCk, yiu.
WNHurepHannoHanbHas,
qom Ne 101, 1/210

[MomemneHue 11 CaMOCTOSTENBbHON paboThl: mpuHTEp — 3 mt., M®Y Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommerotep — 3 mrr, komnetotep Celeron E 3300,
komristotep Dual Core, komnbrotep OLDI 310 KJI, konupoBanbHblit annapat Kyocera. Kom-
MbIOTEPHAs TEXHHUKA TOJKIIOUeHa K ceTH «VIHTepHeT» 1 00ecreyeH TO0CTYH B AJIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIFHYIO CPEly YHUBEPCHTETA.

Pabouas nporpamma JUCHUIUIMHBI (MOAYJIsl) COCTABIEHA B COOTBETCTBUU C TpeOOBaHMU -
Mu OI'OC BO — 6akanasp no HanpasiaeHuto noarorosku 09.03.01 MuapopmaTika U BEIYUCIH-
TeNbHask TEXHUKA, YTBEP)KJCHHOTO NprkazoM MunoopHayku PO Ne 929 ot 19.09.2017

ABTODBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U MH(OPMALUOHHBIX TexHonorui Kapreunna H.B.

Crapmuii npenojaBaTesb KadeApbl MaTeMaTUkH, (GU3UKH U HWHGOPMAIMOHHBIX TEXHOJIOTUN

ITyenuuneBa H.B.

Penensenrt:

3aBeAyIOIMMA Kapeapon cTaHIapTU3AINK, METPOJIOTHN M TEXHUYECKOTO CepBHUCA, K.T.H., JIOIEHT

XaryHues B.B.

[Iporpamma paccMoTpeHa Ha 3aceJlaHUM Kadeapbl MaTeMaTHKH, GU3UKU U WH(POPMAIUOH-
HbIX TexHosoruil. [Ipotokos Ne 10 ot «10» uronsa 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuiit I'AY, nporokon Ne 11 ot 15 uronst 2021 r.

[Iporpamma yTBepkaeHa PemeHneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETa MpO-
ToKO0J Nel10 ot 24 urous 2021 roga.
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[Tporpamma nepepaboTaHa U AOMOTHEHA B COOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUH Kadeapbl MaTeMaTHKU, (PU3UKU U UH(OPMAIHOH-
HbIX TexHoyiorui. [IpoTokon Ne 8 ot «12» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMHCCUU MH)KEHEPHOTO
urctutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpesns 2022 r.

[Iporpamma yTBepkeHa PemenneM y4eOHO-METOAMYECKOTO COBETAa YHUBEPCHUTETA MPO-
TokoJ1 Ne§ ot 21 anpens 2022 rona.

[TporpamMma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHMM Kadeapbl MaTeMaTUKHU, (PU3UKU U UH(OPMAIOH-
HbIX TexHosIorui. ITpoTokon Ne 9 ot «01» nurons 2023 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 10 ot 19 uronst 2023 r.

IIporpamma yTBepxkieHa PemieHneM yueOHO-METOAMYECKOIO COBETAa YHUBEPCHUTETA MPO-
TokoJ1 Nel0 ot 22 utons 2023 roaa.

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

[Iporpamma paccMoTpeHa Ha 3acelaHMM Kadeapbl MaTeMaTUKHU, (PU3UKU U UH(OPMAIOH-
HbIX TexHosiorui. ITpoTokon Ne 6 ot «14» mas 2024 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUU Y4€OHO-METOANYECKOH KOMHCCUU MH)KEHEPHOTO
unctutyra ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 9 ot 20 mas 2024 r.

IIporpamma yTBepxkieHa PemeHneM yueOHO-METOAMYECKOIO COBETAa YHUBEpPCHUTETA MpO-
tokoJ1 Ne 09 ot 23 mas 2024 ropa.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MaTeMaTuKy, (GU3UKU U HH()OPMAIIMOHHBIX TEXHO-
JIOTUN
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