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1. Iegun ocBoeHMsI AMCHUIIIMHBI (MOTYJIs1)

HCHHMI/I OCBOCHHUA AUCHUIIIINHBI (MOI[y.H}I) ABJIACTCA OBJaACHUC 06y‘-IaIOIJ_[I/IMI/ICH
OCHOBHBIMH MCTOJaMH TCOPHUU HHTCIUICKTYAJIbHBIX CHCTEM, HpI/IO6peTeHI/Ie HABBIKOB IIO
HCIOJIb30BAHHUIO HMHTCIJICKTYAJIbHBIX CUCTCM, H3YUCHUC OCHOBHBIX MCTOAOB MHPCACTABIICHUS
3HAHUM W MOJICIMPOBAHUS PACCYKICHUM.

2. Mecro aucuMmiIMHbl (MOAYJsl)) B CTPYKType 00pa3oBaTebHOM

NMPOrpaMmabl

CornmacHo yueOHOMYy IUIaHy ™0 HampaBieHuto moarotoBku 23.03.03 Dkcmmyararus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIINH U KOMIUIEKCOB MucHUIinHa «OCHOBBI UCKYCCTBEHHOTO
WHTEJUIeKTa» oTHOCUTCS K biioky 1. Juctummuasr (moaynu) (b1.B.JIB.01.03).

Jns  ocBoeHus aucUUIIMHBL  (MOAyisi) «OCHOBBI HCKYCCTBEHHOTO  WHTEIIEKTa»
oOydJaroluecs: MCIMOJB3YIOT 3HAHWS, YMEHHWsS, HaBBIKM, C(HOPMHUPOBAHHBIE B XOJ€ H3yUCHUS
mucuuiiuH «Madopmartukay, « HPopManmoHHbIe TEXHOIOTUNY, « KOMIBIOTEpHBIE TEXHOJIOTUN
MPOEKTUPOBaHUs», «BbplUunMCIUTENbHAS TEXHMKAa W CeTH B oTpacinw», «llpukiagHoe
MPOrpaMMHUPOBAHUE.

Matepuan IuUCHUIUIMHBI (MOIYJsS) TECHO B3aWMOCBSI3aH C TAKUMHU JIUCUUIUIMHAMU
(Momynamu), kak, «MHpopmammonHoe obecrieueHue Ha TpaHCHopTe», «OCHOBBI Hay4HBIX
uccnenopanuii B oomactu TuTTMOy». 3HaHus, yMEHUS U HaBBIKH, CPOPMUPOBAHHBIE B XOJIC
W3YYCHHS] JAHHOW IUCHUIUIMHBI (MOIYJis) HEOOXOAMMBI B JallbHEHIEM I MPOXOKICHUS
MIPOU3BOJCTBEHHOW  TEXHOJOTMYECKOH  (IIPOM3BOJCTBEHHO-TEXHOJIOTUYECKOM)  MPaKTUKH,
noarotoBku Kk 'NA.

3. Ilnanupyemsblie pe3yabTAaThl 00yYeHHS 1O JUCHUILINHE, COOTHECEHHbIE
¢ IVIAHUPYEMbIMH Pe3yJIbTATAMU OCBOEHMSI 00pa30BaTeJIbHOM MPOrPaMMbl

OcBoeHue JUCHUIUIMHBL (MOIyJis) HampaBiIeHO Ha (OPMHUPOBAHUE CIEAYIOIIUX
KOMIETEHLIHM:

YK-1 CnocoGeH ocCymecTBISATh MOWCK, KPUTHUYECKHH aHadu3 W CUHTE3 HH(POPMAIIWH,
MIPUMEHSATh CUCTEMHbBIN MOJAXO/ JUIsl PEIICHUSI OCTABJICHHBIX 3a/1a4.

Konu Kon u Kpurepnu onieHUBaHHS Pe3yIbTATOB O0yUCHHS

HaUMCHOBaHHE HAaMCHOBaHHE HU3KAN

YHUBEPCAIBHOU HWHIMKATOpa (momopoTroBHIi, MIOPOTOBBI 6a30BbIi MPOABUHYTHII
KOMIIETCHITHA JOCTIDKEHUS KOMIIETEHIIUA He

YHHUBEPCATBHBIX chopmupoBana)
KOMIIETEHIMI

VK-1. N-1yx, — | He ymeer He nmeet 3HaeT OCHOBHBIE OcymecTBisier
Crnocoben OcymiecTBisieT OCYILECTBIIATH COOp YEeTKOT O MIPUHIUIEI cOopa | cOop u
OCYIIECTBIAT | cOop u 00pabOTKy | M 00pabOTKY MPEJCTABICHUS | U 00pabOTKH 00paboTKy
b MOMCK, | MH(POPMAITUH B | HH(pOPMAIIUH B 0 MPUHIUIIAX uHpOopMaIUU UH(POPMAITUH B
KPUTHYCCKHIA | COOTBETCTBHU C | COOTBETCTBHH C cbopa u COOTBETCTBUH C
aHaIu3 U | TIOCTaBJICHHOMN MOCTAaBJICHHOMN 00paboTKH MTOCTaBJICHHOU
CHHTE3 3a1aue 3a1aue nHbOopMaIHH 3a7a4ei
nHpopmaruy, | U-2yk. — | He moxer | YactuyHo Xopoio OtnuyHO
MIPUMEHSATH AHanmsupyer ¥ | aHaTU3UPOBATH U | OPHEHTHPYETCS | aHANM3HPYET W | aHATU3UPYEeT U
CHCTEMHBIN CHUCTEMaTH3UPYET CHUCTEMaTH3UPOBATh B METOAAX | CHCTEeMAaTH3UPYEeT | CHCTEMATU3HPY
MOAXOA AN | JaHHBIC JUIS | JaHHBIC U | aHamu3a W | TaHHBIC JUIA | €T JaHHBIC IS
peIIeHHs MPUHATHS PEIICHUH | MPUHATHUS PEUICHUH B | CUCTEMAaTH3ald | IPUHATHS TIPUHATHAL
[MOCTABJICHHBI | B PasIUYHBIX | pa3AWYHBIX cdepax | ¥ AAHHBIX IS | PEIIeHUH B | pemeHnit B
X 3a1a4 C(bepax ACATCIBbHOCTHU MIPUHATHUA Pa3JINIHBIX Ppas3IMYHbIX
YK-1. JIESITeIbHOCTH pelIeHuit B | chepax chepax
Criocoben pa3IMYHBIX JEATEIbHOCTU JIEATEIILHOCTU
OCYIIECTBIISAT cthepax
b MOMCK, | MJI-3yk — | He Moxer BbeigButh | Crnabo Xoporio VcneniHno
KPUTUYECKMH | BrisBnser CHUCTEMHBIC CBSI3U H | ONpPEIENeT ompenenser oTpeeIsieT
aHanm3 U | CHCTEMHBIC CBSI3M M | OTHOIICHHUS  MEXIY | CHCTEMHBIC CHUCTEMHBIC CBS3U | CHCTCMHEIC
CHHTE3 OTHOIICHHUS MEXIy | M3ydaeMBbIMHU CBSI3H u|u OTHOIICHHS | CBS3U u
UHPOPMALNUH, | H3yYacMBIMH SIBIICHUSIMU, OTHOIIICHUS MEXITY OTHOIIICHUS
IPUMCHSTh SIBIICHHUSIMU, mporeccaMi  W/WIH | MEXKIY H3y9aeMBIMHU MEXITY




CUCTEMHBIM nmpoueccaMu I/I/I/IJ'II/I 00BEKTAMH Ha | U3y4a€MbIMU SIBJICHUSIMHU, N3y4a€MbIMH
noaXoJ Uit | 0ObeKTaMu Ha | OCHOBE NPUHSTON | SIBICHUSIMH, poreccaMu SIBJICHUSIMH,
penieHus OCHOBE TIPHHATOH | MapagurMsl IporeccaMu n/umm 00bEeKTaMHM | TIpolieccamu
TIOCTABJICHHBI | IapaJurMbl n/uim Ha OCHOBE | W/nunmn
X 3a7a4 o0beKTaMH Ha | NPUHITOU o0beKTaMH  Ha
OCHOBE TapaiurMbl OCHOBE
MIPUHATON NPUHATON
apajiurMbl TapainTMbl
NT-4yi. - | He moxet | Cimabo JocTtaTouno Ycnemnrno
AHanusupyer paccMoTpeTh aHAIN3HPYET OBICTPO aHATU3UpPyeT
BO3MO>KHBIE BO3MOKHBIE BO3MOJKHBIE aHATM3HUPYET BO3MOKHBIE
BapUaHTbl PCHICHUA BapUaHTbI peI€HuA | BapUaHThI BO3MO>XXHBIC BapUAHTLI
MMOCTaBJICHHOMN 3aga4ur U OLCHUTH UX | PCIICHUA BapuaHTbL peuICHus
3a7a4H, JIOCTOMHCTBA W | 3agaun, 4TOOBI | pelIeHus 3aj1add, | 3a/1adu,
KPUTUYECKH HEJIOCTAaTKH. OLICHHUTH UX | YeTKO OLEHMBAs | OLEHHMBAs  HX
OLICHMBAs nx JOCTOMHCTBa U | UX JOCTOMHCTBA M | JIOCTOMHCTBA U
JIOCTOMHCTBA n HEJIOCTaTKH. HEJIOCTaTKH. HE/IOCTaTKH.
HEJIOCTAaTKU

B pesynbrare u3ydeHus: AUCHUIUTMHBI (MO/IYJIs1) 00YYarOMUiics JOKEH:
3HAaTh OCHOBHBIC HAIIPABJICHUS aHAW3a JAHHBIX; APXUTEKTYPhl ITyOOKHMX HEMPOHHBIX
ceTel, MPUMEHSEMbIX B PEIICHUM MPAKTUYECKUX 3aJlay; MPUHIUIBI TPUMEHEHUS HEUPOHHBIX
ceTei B 3aj1auax ¢ npuMeHenueM MU;
YMETh OCYIIECTBISATh KPUTUYECKHM aHalu3, MPUMEHATh CHUCTEMHBIA MOAXOA IS
pelleHrs TMOCTaBJIEHHBIX 3aj]a4y, HACTpauBaTh HEOOXOIMMOE OKpYXKeHHe [Uisi paboThl ¢
HEHPOHHBIMU CETSIMH; OCYLIECTBIATh KPUTUUECKUN aHAJIN3 MPOOJIEMHBIX CUTYallMii HA OCHOBE
CUCTEMHOTI'0 IIOJIX0/Ia, BEIPA0aThIBATh CTPATETHIO ACUCTBUM;
BJIQJICTh HABBIKOM TMPOBEACHHS IMOJHOIO IIMKJIA BBIUYUCIUTEIBHOTO SKCIEPUMEHTA,
OTpaXeHUS XOJa BBIMOJIHEHUS POEKTa U MOJYyUYEHHUs! Pe3yJIbTaTOB B OTYETAX U JOKYMEHTAIIHH;
BIQJICET HABBIKOM HCIIOJIB30BAHMS CYIIECTBYIONIUX IPOTPAMMHBIX OHOIUMOTEK W MOJEIEH,
CO3/IaHUs TPOTPAMMHBIX peaTM3aIui TIIyOOKUX HEMPOHHBIX CETEH.

3.1 Martpuua cooTHeceHHsI TeM/pa3aesi0B YUeOHOM TUCHMIIMHBI (MOAYJIAA) U
(opMupyeMBbIX B HUX YHUBEPCAJbHBIX KOMIETEHIUIA

Tembl, pazensl JUCIUTUTMHBI (MOTYJIs) Kommerennmn O6m1ee
KOJIUYECTBO
YK-1 KOMIIETEHILINI
1. BBeneHue B MCKYCCTBEHHBIN MHTEIIEKT n 1
2. DKcHepTHbIE CUCTEMBI U NIPEACTABICHUE + 1
3HaHUI
3. AJNTropuTMBI NOMCKA PEIICHUH + 1

4.1.

4. CTpyKTYypAa U cofepKaHue TUCIHUIIMHBI (MOLYJIA)
OO01mas TpyA0eMKOCTh TUCHUTUTHHBI (MOIYJIS) COCTABIISET 3 3a4eTHBIX eauHUIIbI (108 ak.4acoB)

O0beM qucHMIIMHBI (MOAYJISA) U BUABI Y4€0HOH padoThI

Bunrsl 3austuii

KoauuecTBo ak. yacos

o OYHOU opme

10 3a04YHOU

o0ydeHus dhopme oOydeHwus

7 cemectp 5 Kypc
OO011as TPyA0eMKOCTh JUCIMILUIMHBI (MOJTYJIsI) 108 108
KonTakTHas paboTa 00yJaroIuXCs c 48 18




npenogaBaTcyicM, B T.4.

AYIUTOPHBIC 3aHATHA, U3 HUX

48

18

JICKIITMH

16

OPAKTHUYCCKUC 3aHATHA

32

12

CamocrosiTenpHas paboTa 00yJaromuxcs

60

86

npopaboTka  y4eOHOTO  Marepuaia IO
JTUCIUTIINHE (KOHCIIEKTOB JICKIUH, y4eOHWKOB,
MaTEepPHAJIOB CETEBBIX PECYPCOB)

20

30

BBINIOJIHCHUEC MHAWBHU Y AJIbHBIX 3aZ[aHHﬁ

20

30

NOATOTOBKA K TCCTUPOBAHHIO

20

26

KonTpoias

BuJ1 U”TOrOBOTO KOHTPOJIS

3a4€CT

4.2.

Jleknumu

No Paznen mucturuivHbl (MOIYIISI), TEMBI

JIEKUMW U UX COAEp KaHue

O0Bem
B aK.

gacax

OoYHas

¢dopma
00yUYCHHS

3a04YHasA

¢dopma
00yUYeHHUsI

®opMupyronme
KOMIIETCHIINH

BBenenune B
MHTEJLJIEKT

HCKYCCTBEHHBIN

1. OcHOBHBIC
HCKYCCTBEHHOTO
Knaccudukanus,
perpeccus.

3aga4un CHCTEM
HHTCIIJICKTA.

KJIacTepHU3aIIHS,

YK-1

2. Tumnbsl MamMHHOTO O0YYEHUs: C
YUUTCIIEM, 0e3 YUuTeiid, ¢ HaCTUIHBIM
MIPUBJICUEHUEM yUUTENs, 00yUEeHHUE C
MOJIKPEIIIICHUEM.

YK-1

JKcnepTHbIE CHCTEMBI U
npejacTaBjeHue 3HAHUI

3. Knaccudukanus Ha mpuMepe anropurma
k-6mmkaiimux coceneit (kNN)
OnmuonanbHO: BeICTphIil MOUCK
Onmuxalmux coceneid. MeTpuku OIIEHKU
KJIaCCU(PMKAIIMK: TIOJTHOTA, TOYHOCTH, F1,
ROC, AUC. BanugamnyoHHasi 1 TeCTOBast
BbIOOpKa. Kpocc-Banmunanus. PadoTta ¢
KaTeropuaJIbHEIMHITPU3HAKAMU.

YK-1

4. Perpeccusi. MeTpuku OLIEHKH pErpeccun:
MSE, MAE, R2 - «kosdpdunueHt
nerepMuHanuu. JInHeWHas perpeccus,
MOJINHOMUAJIbHAS perpeccus.
[lepeoOyuenne  u  peryispusanus,
rpebneBasi perpeccus, LASSO, Elastic
Net.

JIuHeWHBIE MOJIEIH ISl KJIACCU(DUKAIIHH.
[lepuentpoH, noructudeckas perpeccus,
IIOJIHOCBSI3HBIE HEHpOHHbBIE CeTH,
CTOXaCTUYECKUM TI'PAJUECHTHBIA CIIyCK H
o0paTHOE pacHpoCTpaHEHUE T'PaJAUEHTA.
Perynsipuzanusi  JTUHEHHBIX  MOJICJICH

YK-1

4




KJ1accu(pUKauum.

Knacrepuzanus. k-means, k-means++,
DBSCAN, arnomepatuBHas
Kiactepusanusi. METpUKH OIEHKU
KJIACTEpU3ALIMHI

AJITOPUTMBI MOMCKA pelIeHn i

ANTOpUTMBI, OCHOBaHHbIE Ha
MIPUMEHEHUH  PELIAIOIIUX  JEPEBBEB.
Kpurepuun pazneneHus y37a:
MH(OPMAIIMOHHBIN BBIMTPBHILI,
KpUTepuit JxuHu. AHcamObmu
pelanmMx AEPEeBbEB: CIy4YalHBINA Jiec,
IpaJueHTHBIN OyCTHHT.

Meton omnopHbIx BeKTOpoB. Ilpsamas u
oOpartHas 3ajaya. Onpenenenue
OTIOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

VK-1

HauBHb1i1 GaliecoBCKuil KilacCUPUKATOP.
MeTtos OLICHKH pacnpeneneHus
npu3HakoB. EM-anroputM Ha mpumepe
CMECH TrayCCHaH.

MeTtob1 6e3rpaIueHTHON ONTUMU3AIINHN:
ciry4yaiHbIi ouck, hill climb, omxur,
TeHETUYECKUN aJITOPUTM

YK-1

Bcero

16

6

4.3. IlpakTnyecKkue 3aHATHS

Paznen quctumimab! (MOTyIIs)
(Momyst), TEMBI JIEKIIUN U UX
coJiepKaHue

O0BeM B ak.gacax

OYHast

dbopma
00yUJeHHS

3a04YHas1

dbopma
00yUJeHHS

dopmupyromue
KOMIICTCHII U

MeTtonast paboTsl ¢ Tabnuiiamu B Python.
Arperanus ¥ BU3yanu3anus JaHHBIX.
[TpoBeneHue MEPBUIHOTO aHATHA3A
JTAHHBIX.

6

2

VK-1

Hcnonp30BaHne U cpaBHEHUE
anroputMoB kinaccuukanuu: kNN,
peraronue a1epeBbest 1 UX aHCaMOJIH,
JIOTUCTHYECKAs PETPECCHSI.

YK-1

Hcnonb30BaHue U OLIEHKA aJITOPUTMOB
perpeccun. [TonGop onTumMaibHBIX
MapaMeTPOB PETPECCHH.

YK-1

OnTuMuU3alMOHHBIE 331a4H U UX
pewenust. [Tonbop runepnapamerpon
aJITOpUTMa C IOMOUIBIO METOJOB
ONTHMU3ALIUH.

10

YK-1

Bcero

32

12

4.4. JlabopaTopHbie padoThI
JlaGopaTopHbie pabOThI HE MPEAYCMOTPEHBI.

4.5. CamocrosiTe/ibHAsA pad0Ta 00yYAKOIINXCH




Pa3gen nucnuIninHbl

Bun camocrositenbHOM paboThI

OO0BEM aK. 4acoB

OYHasin

3a04Has
(Momyms) bopma
dbopma
o0OydeHu
N 0o0yueHus
[IpopaboTka yuebHOrO MaTepuana IO
1. BBenenue B JACUATUINHE (KOHCIIEKTOB JICKLIHH, 6 10
HCKYCCTBEHHBIM Y4COHUKOB, MATEPUAIOB CETEBLIX PECYPCOB)
UHTEJUIEKT BeinonaHenne MHAMBUAYAJIbHBIX 3aJaHUN 6 10
IloaroToBKa K TECTHPOBAHHMIO 6 8
[IpopaboTka yuebHOrO MaTepuana IO
2. DKcnepTHbIE JUCLUILINHE (KOHCIIEKTOB JEKIUH, 6 10
CHCTEMBI 1 | y4eOHHMKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
MpEeICTaBICHUE 3HAHUI BrinojiHeHEe MHAVBUYAJTBHBIX 33 IaHUN 6 10
IloaroTroBka K TECTHPOBAHHIO 6 8
[IpopaboTka  ydeOHOTO  Marepuana IO
NUCHUIIINHE (KOHCTIEKTOB JICKITHH, 8 10
3. ANropuTMBI
. YIESOHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
TTOMCKA PEIICHUI "
BrinosiHeHNME MHIUBUAYIbHBIX 3aJaHUN 8 10
IIoaroToBka K TeCTUPOBAHUIO 8 10
Wroro: 60 86

Kapreunna H.B. Meroanueckue ykasaHus U POBEACHUS NPAKTUYECKUX 3AHATHH IO
nucuuiuinHe «OCHOBBI MCKYCCTBEHHOTO MHTEJUICKTa» JJIsl HampaBieHusl noarotoBku 23.03.03
DKCIuTyaTanust TPaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB— MuuypuHck, 2023.

4.6. BbinosiHeHUEe KOHTPOJIbHOM PadoThl 00y4a0IIMMHUCS 3209HOH (OpPMBI
[TpuctynaTh K BBIIOJHEHHUIO KOHTPOJBHOM pabOThl HEOOXOIMMO TMOCIE H3Yy4EHUs
MaTepuana Mo JIMTePaTypHBIM HCTOYHHMKAM, YOEOUBIINCH IIyTEM OTBETOB HA BONPOCHI I
CaMOIPOBEPKHU, UTO MaTepHall TEMbI YCBOEH.
Ienpr0 KOHTPOIBHOM PabOTHI IO AUCIUIUINHE SBJISIETCS PACCMOTPEHHE TEOPETUIECKUX
aCIIeKTOB U IPUMEHEHNE OCHOBHOT'O MHCTPYMEHTAPHs YIIPaBJICHUS] HAyYHBIM UCCIIEJOBAHUEM.
TpeboBanus K 0HOPMIICHUIO.
KonrtposnbHas paboTa MOXeT ObITh BBIIOJHEHA B YUYEHHMUYECKOW (LIKOJIBHOM) TeTpaau
win Ha yucrax (opmara A4 nedaTHbIM WM PYKONHUCHBIM (YETKHM, YMTAEMbIM) CIOCOOOM.

BeimonnenHuesie  3agaHus

KCIIOB3YEMO JINTEpaTyphl IPUBOJIUTCS B KOHIIE paOOTHI.
Ha TurynpHOM nHcTe pacrmonaraercs — Clenyromas —WHGOpMaIus:

pacnojlararoTcsl 1o IMpEeACTABIICHHOMY

MOpAAKY.

Coucoxk

Ha3BaHHUC

mucuummael, ®.M.0. obyuyarommiics, Kypc, TpyIma, HOMEP 3au€THON KHWKKH, HOMEP
BbIOPaHHOTO BapHaHTa U HOMEpa BBIIIOJHEHHBIX 3aJJaHUH 110 MOPAJIKY B CIEAYIOLIEM BUE:

Cpoku  BblIIOJIHEHUS.  BbIlosHEHHass  KOHTpoJibHas  pabora

IIOAIINCBHIBACTCA

oOyJaromuMcs U cAaeTcs Ha MPOBEPKY IMpernojaBaTelto Ha Kadeapy B YCTaHOBJICHHBIE CPOKH,

Kak [IIpaBuJIO, 3a

10 omHelt 1m0 Hayaja CECCHU.

[TpoBepka KOHTPOJIBHOW PabOTHI

nperoaaBaTeyicM OCYHICCTBIIICTCSA B TCUCHUC HCACIM IIOCJIC €€ CAavHu. KOHTpOJ’IBHaﬂ pa60Ta
JOJDXHA OBITh 3auTeHa K Haydalry 9K3aMEHAIIMOHHOM CECCHH.

4.7. Conep:kaHue pa3aejoB JUCHHUILIMHBI (MOLYJIA)
1. BBenenue B MCKYCCTBEHHBIM UHTEIIJICKT.

OCHOBHBIE 3aJa4un CHUCTEM HCKYCCTBCHHOI'O HHTCJICKTA.

6

Knaccudukanms,
KJIacTepu3anusi, perpeccus. THIBI MaIIMHHOTO OOYYeHHs: C Yy4HuTeleM, 0e3 YyUYuTens, ¢




YaCTUYHBIM MTPUBJICUCHUEM YUUTENs, 00yUEeHHUE C OJKPEIIICHUEM.

2. OKCIIEPTHBIE CHUCTEMBI U IIPEJICTABIICHUE 3HAHUM.

Knaccudukanus Ha npumepe anroputma k-Ommkaitmux coceneit (kKNN) OnunoHanbHO:
BoicTpbIil mouck Ommkaimux coceneil. MeTpUKM OLEHKU KiIacCU(DUKAIMK: MTOJHOTA, TOYHOCTb,
F1I, ROC, AUC. BanunanumonHas u TectoBas BblOOpka. Kpocc-Banmmanus. Paborta ¢
KaTeropruaJbHbIMHU MPU3HAKAMH.

Perpeccus. Mertpuku onenku perpeccun: MSE, MAE, R2 - xkos¢¢unuenr
nerepmuHanuu. JluHeilHast perpeccusi, mNoJIMHOMUANbHas perpeccusi. llepeoOyuenue wu
perynsipuzanusi, rpedHeBast perpeccusi, LASSO, Elastic Net.

Jluneitnple Momenu s knaccudukanuu. [leprentpoH, jorucTuyeckas perpeccus,
MIOJTHOCBSI3HbIE HEUPOHHBIE CETH, CTOXACTUYECKUH TpAJAMEHTHBI cIyck u oOparHoe
pacrmpocTpaHeHue TpaarenTa. Perynsapusamnus JTMHEHHBIX MoIeiel KilacCu(UKaIuum.

Knactepuzamus. k-means, k-means++, DBSCAN, arnomepaTuBHas KiacTepU3allvsl.
MeTpuku OLEHKH KJ1acTepHU3aluu

3. ANTOpPUTMBI IOMCKA PEILIEHUH.

ANTOpUTMBI, OCHOBaHHbIEC HA IPUMEHEHUHU pEIIaAoIIUX AepeBbeB. Kputepuu paznenenus
y371a: MHGOPMAIMOHHBINA BBIMIPHIL, KpuTepuil JKUHM. AHCaMOIM pEHIAIONUX JIEPEBbEB:
CIIy4aiHbIH Jiec, TpaIueHTHBIA OYCTHHT.

Meton omopHbix BekTopoB. Ilpsmas u oOparnas 3anmaua. OrmpeneneHue OMOPHBIX
BEKTOPOB. S I€pHBII TPIOK.

Haugnblil OaliecoBckuil kinaccupukaTop. MeToAbl OLEHKH pacupeieseHus MPU3HAKOB.
EM-anroputm Ha npuMepe CMecH rayCCHaH.

MeTtoapl Oe3rpaJUeHTHON ONTUMU3ALMU: Ciy4aiiHblii mouck, hill climb, ot-xwur,
TE€HETUYECKUI alITOPUTM

5. O0pa3oBaTeJibHbIE TEXHOJIOTHH
[Ipu m3yueHUH AUCHUIUIUHBI (MOIYJISl) MCHOJIB3YIOTCS MHHOBAIIMOHHBIE 00pa30BaTeNIbHBIC
TEXHOJOTMM Ha OCHOBE MHTErpallid KOMIETEHTHOCTHOIO U JMYHOCTHO-OPUEHTHPOBAHHOIO
IIOJIXO/I0B C 3JIEMEHTaMU TpPaZULIUOHHOT O JIEKINOHHO-CEMUHAPCKOT O "
KBa3uMpo(hecCHOHANbHOr0 O0YYEeHHsI C HCIOJb30BaHWEM HHTEPAKTHUBHBIX (DOPM IMPOBEIEHUS
3aHATHH, HWCCIIEOBATEILCKOM TMPOEKTHOW JEATETbHOCTH M MYJbTUMEIUHHBIX Y4eOHBIX
MaTepuajoB

Bun yuebnoi O6pa3oBaTeabHbIC TEXHOJIOTHU
paboThI

DNeKTpOHHBIE  MaTepuaibl (B T.4. CETEBBbIE HCTOYHHKH),
Jlexiuu HUCTIOJIB30BAHUE MYJIbTUMEAUMHBIX CPEACTB, PA3/IATOUHBIN MaTepuall.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TPYIIOBBIX AYJIUTOPHBIX 3aJIlaHUM,
3aHSATHS WHJMBU]IyaJIbHbIC TOKJIAIbI.
CamocTosiTeTbHbIC Brimonnenue pedepaTuBHONW pabOTHI; TOATOTOBKA M 3alllUdTa
paboThI COOOIIEHMS C MCITOJIb30BAHUEM CIIANOBBIX MPE3CHTAIUH.

6. OueHovHbIe CPeICTBA IMCIUILIMHBI (MOILYJIA)

OCHOBHBIMU BHJIaMU JTUCHUIUIMHAPHBIX OICHOYHBIX CPEICTB MpU (PYHKIHOHUPOBAHUU
MOJ1yJIbHO-PEUTUHIOBOIl CUCTEMBbI OOYy4Y€HUS SIBISIOTCS: Ha CTaguu pYyOeKHOro peuTHHTa,
dbopMupyeMoOro Mo pe3ylbTaTaM MOMAYJIBHOTO KOMIIBIOTEPHOTO TECTHPOBAHUS — TECTOBBIE
3aJlaHusl; Ha CTAJIMU MOOLIPUTEIHLHOTO PEUTHHTa, (OPMUPYEMOTO IO pe3yJibTaTaM HalUCaHUs U
3amuUThl pedepaToB MO aKTyaJdbHOW MpoOJieMaTHKe, Ha CTAAWH MPOMEXKYTOYHOTO PEUTHHTA,
OTIPEICTIAEMOTO 0 Pe3yJIbTaTaM CIIa4M 3adeTa — TEOPETUYCCKUE BOIMPOCHI, KOHTPOIUPYIOIIHE
TEOPEeTUYECKOe COJAepKaHMe Yy4eOHOro Marepuasia, W MPAaKTHUECKHe HABBIKA W3 Pa3TUYHBIX
BHUJIOB TIpopeccuoHaibHON aAesTenbHOocTH obOydvaromierocs mo OIIOIl manHOro HampaBlieHuHs,
(dbopMupyeMble PU U3yUYEHUU TUCHUTUTHHBI (MOAYJs) «OCHOBBI HICKYCCTBEHHOTO MHTEIIICKTa)

6.1. HacnopT (l)OHIIa OIICHOYHBLIX CPEACTB M0 TUCHUIIJINHE




Ne | Kountponupyemsie paznensl Kox koHTponnpyemoit OneHoYHOe CPECTBO
n/m | (Tembl) TUCIUTLIAHEI KOMIIETEHIINHN HaumenoBanue KonuuecTBo
(Motyis)
1. BBeneHue B UCKYyCCTBEHHBIN VK-1 TecToBbIC 3aaHNA 20
MHTEJUICKT Tewmbl pedepaton 5
Bomnpocsr qis 8
3auera
2. [DKCnepTHBIC CHCTEMBI U VK-1 TecToBbIe 3a1aHNA 20
MpeCTaBICHUE 3HAHUI Tewmbl pedepatoB 5
Bormpocs! s 10
3aueTa
3. |AnropuTMBI TOHCKA YK-1 TectoBble 3aaHNs 20
peneHuin Temsl pedepaton 5
Bormpocsr s 8
3aueTa
6.2. Ilepeuennb Bonpocos s 3auera (YK-1)
1. OcHOBHBIE 33]J7a4l CUCTEM MCKYCCTBEHHOT0 HHTeIUIekTa. Kinaccudukanus.
2. OCHOBHBIE 33]Ia4¥ CUCTEM UCKYCCTBEHHOTO UHTeIUIeKTa. KiacTtepuzanus.
3. OcHOBHBIE 33JJa4l CUCTEM UCKYCCTBEHHOI'O MHTEJUIEKTA. Perpeccus.
4. Tunsl MalIMHHOTO OOYUYEHUS: C YUUTEIEM.
5. Tunsl MalIMHHOTO O0yUYeHUs: 6€3 YUUTEs.
6. Tumbel MAaIIMHHOTO O0YYEHHUS: C YACTUYHBIM MPUBJICYEHUEM YUUTEIIA.
7. Tunsl MaIIMHHOTO O0y4YeHUs: 00yUeHHUE C MOAKPETIICHUEM.
8. Knaccudukarnus va npumepe anropurMma k-ommkaiimmx coceneit (kKNN)
9. BrICTpBIi mouCK ONMMKalImux coceaei.
10. MeTpuKH OIIeHKH KIacCH(UKAIUH: TIOJTHOTa, TOYHOCTh, F1, ROC, AUC.
11.  Banupmaumonsas u TecToBas BeiOOpKa. Kpocc-Banugarus.
12.  Pabora c kaTeropruaibHbIMU IPU3HAKAMHU.
13.  Mertpuxku ouenku perpeccun: MSE, MAE, R2 — koaduuineHT nerepMuHaIium.
14. JInnelinas perpeccus, NOJITMHOMHAIBHASL PErPECCUSL.
15.  Ilepeobyuenue u perynspusanus, rpedonesas perpeccus, LASSO, Elastic Net.
16.  IlepuenTpoH, IorUCTUYECKAs! perpeccusi, HOTHOCBI3HbIE HEHPOHHBIE CETH,
CTOXACTHYECKUN TPAJUEHTHBIN CIyCK U 00paTHOE pacIpOCTpaHeHUe TPaJUeHTA.
17. Perynspuzarus THHEHHBIX MOJIeNIeH KIIaCCU(PUKAITUUH.
18. Knactepuzanus. k-means, k-means++, DBSCAN, arnomepatuBHast KiiacTepu3aliusi.
MeTpuku OLEHKH KJIaCTepHU3aLUH.
19.  AnropuTMmbl, OCHOBaHHBIEC HA IPUMEHEHUH PEIIAIOIINX IEPEBHEB.
20.  Kpwurepun pa3aenenus y3ia: HHPOPMALMOHHBIA BRIMTPHIII, KpuTepuil [Hkunu.
21. AHcaM0I1 pelaroumx epeBbeB: CydaHblii Jec, TpaJueHTHbIN OyCTHHT.
22.  Metox onopHbIX BeKTOpoB. IIpsiMast u oOpatHas 3a1a4a.
23. OnpenenieHre OMOPHBIX BEKTOPOB. SIEPHBIN TPIOK.
24.  HawuHbIii OaiiecOBCKHIT KiTaccuuKaTop.
25.  MeTozpbl OLIEHKH pacipeeneHus npu3HakoB. EM-anroputm Ha npumepe cMecu
rayccua.
26. MeTtoapl Oe3rpaIMeHTHON ONTUMU3AINH: CITyJaiHbIiA 1mouck, hill climb, oTxwur,

TEHETUYECKUI alTOPUTM
6.3. Illkaa oeHOYHBIX CPEICTB

YpoBHHU
OCBOCHUS

KpI/ITCpI/II/I OLICHUBAaHUA OI.[CHO‘IHBIC CpeacTBa

(K01-BO OaJIIOB)




KOMIIETEHIIUH

[IponBunyThIii | OTIMYHO 3HAET TEOPETUYECKUE OCHOBBI OOYUYEHHS | TECTOBBIC 33aHUS
(75-100 GannoB) | aHanM3a JAaHHBIX U MAIIMHHOTO 00y4eHus; cneunduky | (30-40 Ganos)
«3a4TEHO» BHEJPEHUS CHUCTEM MANIMHHOTO  OOy4YeHHs B | HHAUBHIYyaJIbHOE
«OTpaciiny, OTIMYHO aHAIM3UPYET 3a/1a4y, BELICTISIS €€ | 3aJjaHue
0a30BbIE COCTABJIIONINE, OTIMYHO ocymecTBisieT | (8-10 6ayioB);
JICKOMITO3UIIMIO 337aud; yMEET NMPHUMEHATh OOJBIIOE | BOIPOCHI IS 3aUeTa
KOJIMYECTBO IBPUCTUK, CHOPMHUPOBAHHBIX HAa OCHOBE | (37-50 Gayion)
KOMMEpPYECKOTO U aKaJeMHUYECKOTr0 OTIBIT;
WHTEpEeCyeTCcsl  HOBBIMH  TpeHJAaMH B CBOeH
npoeCCUOHATBHON OTpPaciIM, PacCMaTPUBAET HX C
TOYKH 3pEHHs] TPUMEHEHHUS B CBOEH NeATeIbHOCTH;
OBICTPO M BEPHO OIICHMBACT CIIOXKHYIO CHUTYAIHIO,
OIIEHUBAET PHUCKU W TOCJEACTBUS CBOMX IEHUCTBUH,
HaXOJUT ONTHUMAJIbHBIC PEIICHHUs U pabounx 3a1ad.
bazoBbrit XopoIlio 3HAaeT TEOPEeTUYECKHE OCHOBBI OOY4YEHUS | TECTOBBIC 3aJaHUA
(50-74 6anna) | aHanmW3a JAaHHBIX M MAIMUHHOTO 00y4eHwus; cienuduky | (20-30 6amnoB)
«3a4TEHO» BHEJPEHUS CHUCTEM MANIMHHOTO  OOy4YeHHs B | HHAUBHIYaJIbHOE
«OTpaciiny, XOPOIIO aHATU3UPYET 3a/1auy, BBIICISSA €€ | 3aJJaHne
0a30BbIE  COCTAaBIIAIONIME, XOpPOIIO ocymecTBiuser | (5-7 6amioB);
JICKOMITO3HIINIO 3aJa4u; yMeeT OPUMEHSTH | BOIPOCHI JIJIs 3aUeTa
JIOCTaTOYHOE KOJIMYECTBO IBPUCTHK, | (25-37 GamioB)
c(OPMHPOBAHHBIX HA OCHOBE KOMMEpPYECKOrO U
aKaJEeMUYECKOr0  OIbITA; HHTEPECYeTCs]l HOBBIMU
TpeHAaMH B CBOEH Mpo(decCHOHATBLHOW OTpPaCiH;
BEPHO OIICHUBACT CJIOXKHYIO CHUTYallMIO, OLEHUBACT
PUCKM W TOCIEACTBUS CBOMX JCHCTBUM, HAXOIHUT
ONTHUMAaJbHbIC PELICHUS AJIsl pabouuX 3a/1a4.
[Toporogsrit Cnabo 3HAaeT TEOPETUYECKHUE OCHOBBI OOYUYEHUS | TECTOBBIC 3a/IaHUS
(35-49 GannoB) | aHanIM3a JAHHBIX M MAIIMHHOTO O00y4deHwus; cneruduky | (15-20 6anmon)
«3a4TCHO» BHEJPCHUS CHCTEM MANIMHHOTO OOYyYeHHS B | HHAUBHIYyIbHOE
«oTpacinu», cnabo aHaTu3upyeT 3aJady, BBIACNAS €€ | 3aJaHue
0a3oBble  cocTraBisolue, cnabo  ocymectBisieT | (2-4 O6amna);
JIEKOMIIO3HIIHIO 3a/1a4i; yMeeT MPUMEHSTH | BOIIPOCHI JIJIs 3a4eTa
JIOCTaTOYHOE KOJIMYECTBO IBpUCTHK, | (18-25 GamnoB)
cOpPMUPOBAHHBIX HA OCHOBE KOMMEPYECKOrO0 U
aKaJeMUYECKOT0 OIBITa; C1a00 UHTEPECYETCs] HOBBIMU
TpeHIaMU B CBOEW MpodeccuoHaNIbHON OTpaciu;
ciab0  OLEHHMBAET CIOXKHYIO CHUTyalHio, ci1abo
OLICHMBAET PUCKU M TOCHEACTBHS CBOMX JEHCTBUH,
c1a00 HAXOAWUT ONTHUMANIbHBIE pEIIeHUs s paboumx
3a/a4.

Husknii He 3Haer Teopermueckne OCHOBHI OOYYEHHUS aHAIM3a | TECTOBBIC 3aJaHUS
(TOTIOPOTOBBINA) | MAHHBIX W MamuHHOTO 00ydeHus; crneuuduky | (0-13 6amnos);
(KOMITETEHITMS HE | BHEAPEHHUS]  CHUCTEM  MAIIMHHOTO  OOy4YeHWs B | HHIUBUAYyaIbHOE
chopMHpOBaHa) | «OTpaciu», HE yMeEeT aHaJIu3upoBaTh 3a7ady, HE | 3aJaHUe

(menee 35 OCYIICCTBIISICT JIEKOMIO3UIMIO 3amaun; He ymeeT | (0-3 Oamna);

0asioB) MPUMEHSTh JOCTaTOYHOE KOJMYECTBO H3BPUCTHUK; HE | BOMPOCHI IS 3a4eTa

«HE3aYTEHO» WHTEpecyeTcsl  HOBBIMH  TpeHaamu B cBoeid | (0-18 6ammoB)

poeCCHOHANIBHOW OTpAciau; HE BEPHO OIICHUBACT
CJIOKHYIO CHUTYaIlMlO, HE BEPHO OILICHUBAET PUCKU U
HOCJIENCTBUS CBOUX IEUCTBUMN.
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Bce KOMIIIEKTHI OILEHOYHBIX CPEICTB (KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepUaIoOB),
HEOOXOJTUMBIX JIII OICHKH 3HAHWWA, YMCHWW, HABBIKOB W (WJIM) ONBITA JCSATCIBLHOCTH,
XapaKTepU3yIolue 3Tanbl (JOPMUPOBAHHS KOMIETCHIIMNA B IMPOILIECCE OCBOCHUS JAUCIUTLIMHBI
(Momyss) MOAPOOHO TMpeNACcTaBiIeHBI B JIOKyMeHTE «@DOH]I OIEHOYHBIX CPEACTB JWCIUTUTHHBI
(Mozyst)».

7 VYueOHO-MeTOAMYECKOE H HH(POPMAIMOHHOE 0O0ecTedeHUe
TUCHUNIHMHBI

(MoxyJis)
7.10cHOBHas yueOHas quTEpaTypa:

1. OCHOBBI MCKYCTBEHHOTO WHTEJUIEKTa: y4eO. mocobue misi By3oB/Cumopkuna U.I.M.:
Knopyec, 2014. - 245 c.: . - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. Tonmaués, C. I'. OcHOBBI HMCKYyCCTBEHHOTO HMHTEIUIeKTa : ydeOHoe mocobue / C. TI.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. J[.®. Yerunona, 2017. — 132 c. —
ISBN 978-5-906920-53-9. — TekcT : 2neKTpoHHBIH / JlaHb : 3IEKTpOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI MCKyCCTBEHHOTO HHTEJUIEKTa : ydeOHoe mocobue / E. B.
Bboposckas, H. A. [laBeinoBa. — 4-e u3a. — Mocksa : Jlabopatopus 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TexkcT : >neKTpoHHBIH // JlaHb : 3IEKTPOHHO-OMONIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CuMBOIMYECKHH MCKYCCTBEHHbBIN WHTEIJIEKT: MaTeMaTUYECKUe

OCHOBBI TIPEJICTABJICHUS 3HAHUH : ydyeOHoe mocooue ais By3oB/ ®. A. HoBukoB. — Mocksa :
WznarensctBo FOpaiit, 2023. — 278 ¢. — (Bricmee oopazosanme). — ISBN 978-5-534-00734-
3. — Tekcr : osnextpoHHbli // OOpaszoBarenbHast miargopma IOpait [caiit]. — URL:

https://urait.ru/bcode/512382
7.2 lonoiHUTEIbHAS yUeOHasl JJUTeparypa:

1. Peibuna I' B. OcHOBBI MOCTpOEHUS HHTEIUIEKTYalbHBIX CHCTEM: ydel. mocolue ans
By30B/PriOuna I'.B. - M.: ®unance! u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DnemMeHThl MaTeMaTH4ecKoi Teoprur MallMHHOTO 00y4eHus: yued. mocodue

st By30B Berorud B.B.; Mock. ¢usuko-TexH. HH-T (Toc. yH-T), PAH, UH-T npobiem nepenayn
uHpopmanun M. AA. XapkeBuua. - M.: MOI' - UIIIIX PAH, 2010. - 231 c. OcHOBBI
HUCKYCTBEHHOTO WHTeIUIeKTa. [IpakTudeckmii Kype: yued. mocodue ans By3oB / UymrokoB BJL.,
Actaxosa N.®., [Torano AC. [u np.]. - M. BUHOM. Jla6oparopus 3nanuii: ®uzmatiut, 2008.
-292 c.

3. Scuunkuit JLH. BBemeHue B HMCKYCCTBEHHBI MHTEIUIEKT: Yyd4eO. mocobue st
By30B/Scaunkuii JI.H. - 2-e u3n., ucnp. - M.: Akanemus, 2008. - 174 ¢

4. OcunoB ['.C. MeTozibl UCKYCCTBEHHOTO WHTEJUIEKTA! mororpadus/Ocunosr C, - M.:
®wusmatiaut, 2011. - 295 c. .

5. JIrvo b. Teopust 1 mpakTHKa HEONpeaelIeHHOro nporpaMmmupoBanus/JIro b.; mep. ¢ anr.

Tiomennes 1O.B., Karanos 1O.T.; pen. nep. Tromenues 10.B. - M.: BUHOM. JlabopaTtopus
3Hanui, 2009. - 416 c.

6. Pyuknn B.H., @ynun B.A. YHuBEpCaNbHBIN HCKYCCTBEHHBIM MHTEIUIEKT U JKCIEPTHBIE
cucremsl / Pyukun B.H., ®ynun B.A. - CI16.: BXB-Iletep6ypr, 2009. - 238 c.
7. Kypeituuk BB., Kypeitunk B.M., Pogzun CU. Teopusi 3BOIIOLNUOHHBIX BBIUYMCICHUMN:

[Monorpadus] / Kypeituunk BB., Kypeituuk B,M., Ponzun CH, - M.: ®usmatiur, 2012. — 260 c,
7.3 MeToanyecKue yYKa3aHus 10 OCBOCHUIO THCUMILIMHBI (MOLYJIf)

Kapreunna H.B. Meroanueckue ykasaHus 1S POBEACHUS NMPAKTUYECKUX 3AHATHH IO

qucuuiuinHe « OCHOBBI MCKYCCTBEHHOI'O MHTEIUIEKTa» Uil HarpaieHus noarotoku 23.03.03
DKCIuTyaTanusi TPaHCIIOPTHO-TEXHOJOTUUECKUX MAIlIMH U KOMITJIEKCOB— MuuypuHck, 2023.
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https://e.lanbook.com/book/151502

7.4 Uupopmanuonnbie M nMppoBbie TEXHOJOTMH (IPOrPaMMHOe
o0ecrneveHne, COBpeMeHHbIe MpodecCHOHAIbHbIE 0a3bI JAHHBIX U
UH(}OPMALMOHHBbIE CIIPABOYHbIEC CHCTEMbI)

VYuyebHas JUCHMIUIMHA (MOJYJb) TpEeayCMaTpUBAaeT OCBOEHHE HWH(POPMALMOHHBIX MU
U(PPOBBIX TEXHOIOTHH. Peanu3arus udpoBhIX TEXHOIOTHI B 00pa30BaTeIbHOM MTPOCTPAHCTBE
ABIISICTCS ONHOW W3 BaXKHEWIIMX weied oOpa3oBaHus, narolieldl BO3MOXKHOCTh pa3BUBATh
KOHKYPEHTOCTIOCOOHBIE KadyecTBa OOYyYaroImuxcs Kak OyIyImuX BBICOKOKBaTH(DHIMPOBAHHBIX
CIELIMAJIUCTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBHIKOB 3((eKTHBHOTO pemeHus
3ajad  IpO(ECCHOHATIBHOIO, COLMAIBHOIO, JUYHOCTHOIO XapakTepa C HCIOJIIb30BaHUEM
Pa3NUYHBIX BHJOB KOMMYHHKAlMOHHBIX TexXHOJOruid. OcBoeHHe HU(POBBIX TEXHOJOTHHA B
paMKax JaHHOW JUCHMIUIMHBI (MOJYJsl) OPHEHTUPOBAHO Ha CIOCOOHOCTh 0O€30MacHO |
HajuiexalyM o0pa3oM TMoilydarb JOCTYH, YIOpPaBisATh, HHTETPUpPOBaTb, OOMEHHBATHCA,
OLIEHMBAaTh W cO3[aBaTb HHGPOPMALMIO C TOMOLIbI0 HHU(POBBIX YCTPOHCTB U CETEBBIX
texHonoruii. dopmupoBanre MUPPOBOKH KOMIIETEHTHOCTH Ipeamnojaraet paboTy C JaHHBIMHU,
BJIICHUE MHCTPYMEHTAMM JUIsI KOMMYHHUKALMU.

7.4.1 DJ1IeKTPOHHO-0MOJINOTEYHAS] CUCTEMbI M 0a3bI JAHHBIX

I. OO0 «29BC JIAHb» (https://e.lanbook.com/) (oroBop Ha OKa3aHWE YCIyT OT
01.09.2025 Ne 6/ (CeteBast 21eKTpOHHAsi OMOIHOTEKA).

2. ba3za maHHBIX 351eKTpoHHBIX HH(pOopMannoHHBIX pecypcoB @I'BHY IHHCXb (norosop
no obecneueHuro J0CTyna K 3JIeKTpOHHbIM HH(popMmanuoHHbIM pecypcam PI'BHY IMHCXb
yepe3 TepmuHan yjaanenHoro aoctyna (TY] ®T'BHY [THCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnextporHoe u3aTenbctBo FOPAWTY (https://urait.ru/) (ToroBop Ha okaszaHue
YCIYT TO TPEAOCTaBICHUIO TOCTyma K oOpaszoBatenbHOU miatdhopme OOO «DneKTpoHHOE
wsnarenscto FOPAUTY ot 01.09.2025 No 7326).

4. DnexktpoHHO-OMOMMoTeuHass cucrema «BepHaackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Mpou3BeaeHHH oT 26.03.2020 Ne 14/20/25).

5. baza nanneix HOb «HammonanpHas snektponHas 6udmmoreka» (https://rusneb.ru/)
(morosop o noxakodeHnu Kk HOb u npenocrasiennu nocryna k oosexkram HOb ot 02.09.2024
Ne 101/HOb/4712-m).

6. JloroBop O COTpyIHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-UH(POPMALMOHHBIX U
COLIMOKYJIbTYPHBIX YCIYT MOJb30BATENsIM YHHUBEPCUTETa U3 4YHCIAa HWHBAIUAOB IO 3PEHHUIO,
CIa0OBUISIINX, WHBAIMIOB JAPYIHMX KAaT€rOpUi ¢ OrpaHHMUYEHHBIM JOCTYIIOM K HMH(OpMAaIuH,
JUIL, UMEIOUIMX TpyIHOCTH C 4yTreHueM IockoneyaTtHoro Tekcta TOI'BYK «TamOoBckas
obyacTHas yHUBepcaybHas HayuHas Oubnanoreka uM. A.C. Ilymxuna»y @unman «CrneuuanbHas
oubmmorexka s ciaensix uM. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (moroBop o
corpyauaudectse ot 10.10.2024 Ne 0001).

7.4.2. UudopmManoHHbIE CIPABOYHbIE CHCTEMBI
1. CnpaBounast npaBoBas cuctema Koncynprantllintoc (10roBop mocTaBku, agantaiui 1
coTnpoBOXAeHUS IK3eMILIApoB cucteM Koncynbrantllmtoc ot 24.02.2025 Ne 12760 /13900/3C).
2. DnekTpoHHBIH mnepuoandeckuii crnpaBouyHuk «Cucrema ['APAHT» (moroBop Ha

ycIyTH 1o conpoBoxkaeHuto ot 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHHbIe PO eCcCHOHATIbHBIE 0a3bI TaAHHBIX
1. Ba3a maHHBIX HOPMATHBHO-NIPABOBBIX AaKTOB HH()OPMAIMOHHO-00PA30BATEIBHOM
nporpammbl «PocmeTtony (morosop ot 06.11.2025 Ne 505/2025)
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https://e.lanbook.com/
https://vernadsky-lib.ru
https://rusneb.ru/
https://www.tambovlib.ru

2. baza nannbix Hayunoii snextponHoit Oubmmorexku eLIBRARY.RU — poccuiickuit
MHPOPMAIMOHHO-aHAIUTHYECKAH TIOPTal B OOJIACTH HAyKH, TEXHOJOTUH, MEIUIMHBI H
obpazoBanus - https://elibrary.ru/
3. [Toptan oTKpwITEIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTeie JaHHble @DenepanbHON  CIy>KObI

https://rosstat.gov.ru/opendata

5. [Tpodeccronanbuble
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
6. [Tpodeccuonansubie 6a3bl naHHBIX. PocTexnanzop http://www.gosnadzor.ru/

7. TlpodeccmonanbHpie 0a3pl JaHHBIX. Poccuiickas accoruaius HCKYCCTBEHHOTO
MHTEeJUIeKTa [ DNeKTpoHHbIN pecypc]. — Pexxum noctyna: http://www.raai.org, cBOOOAHBII

0a3el

JaHHBIX.

baza

JaHHBIX

rocyaapcTtn €HHOM CTaTUCTHUKU -

zbMath

7.4.4. JIMLIeH3MOHHOE U CBOOOIHO PaCPOCTPaHsieMoe MPOrpaMMHoOe

oﬁecneqemle, B TOM YHUCJI€C OTCYCCTBCHHOI'O ITPOU3BOACTBA
Ne | HaumeHnoBaHue PazpaboTunk JocTynHocTh Ccbuka Ha Enunsrit PexBu3UTHI
1o (MUeH3MOHHOE, | peecTp poccuiickux MOATBEPIKIAFOLIET 0
(mpaBoobnanmate | cBOOOIHO mporpamm it OBM | mokymeHnTa (mipu
JIb) pacupoctpansieMm | u B/l (mpu HamMUuM) | HAIAYHAN)
oe)
1 Microsoft Windows, Microsoft JluneHsnonnoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeicTBHs: OeccpouHO
2 AHTHBHUpYCHOE AO JlnuensnonHoe | https://reestr.digital.g | CyOmureH3nOHHBII
MIPOTpaMMHOE «JlabopaTopus ov.ru/reestr/366574/? norosop ¢ OO0
obecrieueHne Kacnepckoro» sphrase id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccwust) 17.12.2025 Ne 6/H,
Security myst Ou3Heca CPOK JACHUCTBHSL: C
18.12.2025 no
17.12.2026
3 MoiiOduc 00O «Hossle Jluensnonnoe | https://reestr.digital.g Kontpakt ¢ OO0
CrannapTHsIi - o0JiauHbIe ov.ru/reestr/301631/? «PyOukon»
OdwucHsrit maker TEXHOJIOTHUI sphrase_1d=2698444 ot 24.04.2019 Ne
IUTS pabOTHI C (Poccus) 03641000008190000
JIOKYMEHTaMHI 12
U MTOYTOU CPOK JeCTBUS:
(myoffice.ru) 6eccpouHo
4 OducHsbrii maker AO «P7» Jluniensuonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
«P7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckrorHas BepCHsi) sphrase_i1d=4435041 o1 24.10.2023 Ne
03641000008230000
07
CPOK JIEHCTBHUS:
OGeccpodHo
5 OneparroHHas 00O "bazanper | Jlunensuonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
cucreMa «AJbT cBOOO/IHOE ov.ru/reestr/303262/? «Codrekcy
O0pa3zoBanue» MPOrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecrnieuenune" 03641000008230000
07
CPOK JEHCTBUSL:
6eccpodHo
6 [Iporpammuas AO Jlnuensnonnoe | https://reestr.digital.g JIneH3nOHHBIN
cucTema Jjist «AHTHIITIaTHAT ov.ru/reestr/303350/? norosop ¢ AO
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/

oOHapyXeHHs
TEKCTOBBIX
3aUMCTBOBAaHHH B

paborax

us.ru)

Yy4eOHBIX U HAYYHBIX

«AnTturmiaruat BY3»
(https://docs.antiplagia

(Poccus)

sphrase 1d=2698186

«AHTHUILIATUAT» OT
16.05.2025 Ne 10567,
CPOK JIEHCTBUSL: C
16.06.2025 o
15.06.2026

Acrobat Reader
- IPOCMOTP
nokymentoB PDF,
DjVU

Adobe Systems

CBo6oH0
pacpocTpaHsieM
oe

Foxit Reader
- IPOCMOTP
nokymeHToB PDF,
DjvU

Foxit
Corporation

CBo0ogHO
pacrpocTtpaHsieMm
oe

>

N U AW

7.4.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH

CDTOwiki: 6a3a 3nanwmii mo nudposoit Tpancopmanuu https://cdto.wiki/

«AHTepHeT»

OTkpbITast mporpaMmHasi OMOJINOTEKA SISl MAIIIMHHOTO O0yUYeHUS
https://www.tensorflow.org/
@OpeiiMBOPK MAITMHHOTO 00y4eHus ISt s13b1ka Python ¢ OTKPBITBIM UCXOIHBIM KOJIOM

https://pytorch.org/

OtxkpsiTas 6ubanoreka https://keras.io/
Caiit ®enepalbHOIl ciy>K0bI TOCy1apcTBEHHOU cTaTuCcTUKH (PoccTar). DnekTpoHHbIH
pecypc. Pexxum noctyma: http://www.gks.ru/
Caiit TeppuropuanbHoro oprana denepanbHOi ciayxObl rOCy1apCTBEHHON CTaTUCTUKU MO
Tam6o0Bcko# obnactu (TambGoBcTat). DnekTpoHHBIN pecype. Pexxum nocryma:

http://tmb.gks.ru/

Pexxum noctyma: http:// www.rbe.ru/ - PocbuznecKoncantunr
Pexxum noctyna: http://www.devbusiness.ru/development/staff.htm
Caifr BrIcIel aTTecTalMOHHOW Komuccuu // http://vak.ed.gov.ru

7.4.6. llndpoBbie HHCTPYMEHTBI, IPUMEHsSIEMbIe

Cepsuc

http://www.trello.com

B Oﬁpa30BaTeHbHOM nmpouaecce
LMS-nnardpopma Moodle
Bupryansnas qocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online
Bupryansnas gocka Padlet: https://ru.padlet.com
Ob6naunsie cepBucsl: Annexc./luck, O6nako Mail.ru
Cepsucsl onpocos: Annexc ®opmbr, MyQuiz
Cepsucsl Buaeocss3u: Suaekc tenemoct, Webinar.ru

COBMECTHOIl  paboThl

HaJ MpOeKTaMu

ISt

HeOOJIBIINX

rpynn  Trello

7.4.7. llndpoBbie TEXHOJIOTMH, IPUMEHAEMbIE NIPU U3YYeHUH TUCUUILIMHBI

No

[udposbie TeXHOTOTHU

Bupl yaeOHO# paboThI,
BBITIOJTHSIEMBIC C
npuMeHeHneM udpoBoi
TEXHOJIOTHH

dopmupyembie
KOMITETCHIIHI
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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
https://cdto.wiki/
http://vak.ed.gov.ru
http://www.trello.com

1. | OGnayHble TEXHOIOTHA Jlexknu VK-1
[IpakTrueckue 3aHATUA
(JTabopaTopubie pabOTHI)
2. | bonpmine nangrie [IpakTHyeckue 3aHATUA VK-1
(JTabopaTopubie pabOTHI)
3. | Texnonoruu [IpakTHueckue 3aHATUS YK-1
0eCIIpOBOAHOM CBSA3U (JTabopaTopHbie pabOTHI)
4. | HoBrie Jlexkuu VK-1
MIPOU3BOJICTBEHHBIE [IpakTuueckue 3aHATUS
TEXHOJIOTHH (JTaboparopHbie pabOTHI)

8. MarepuajbHO-TeXHHYECKOE o0ecnevyeHue M CIUITHHBI (MOaYJis1) (MOayJis1)

HaumenoBanue OCHAaIIEHHOCTh CTIEIIMATBHBIX TIOMEIICHUH 1 TTIOMEIIEHUH JIJIsl CAMOCTOATEILHON PaboThI
CITeIINaJIbHBIX
MOMEIIEHUH 1

MOMEIICHU I

CaMOCTOSTENbHON
paboThI
393760, Poccus, VYuebHast ayJuUTOpHS A IPOBEICHUS yUeOHBIX 3aHATHH JIEKIIMOHHOTO THITa: VIHTepakTHBHAS
TamboBckas obmacts, | qocka — 1 mr.; CucteMHbli koMiutekT — 1 mr.; [Ipoextop Viewsonic — 1 mt. Habopst
r. MUYypUHCK, 1. | J€MOHCTPAalMOHHOTO 000PYAOBAHUS U Y4€OHO-HATIISAHBIX TOCOOHH.
WHrepHaunoHanbHas,
oM Ne 101, 2/32
393760, Poccus, YueOHast ay TUTOPHS AJIS IPOBECHUS YUeOHBIX 3aHATHI CEMUHAPCKOTO THIIA, KyPCOBOTO
TamOoBckast 001acTh, | MPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX paboT), TPYNIOBBIX U WHAWBUAYAIBHBIX
r. MUYypHHCK, YJI. | KOHCYJIBTAIMi, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOH aTTecTaliuy (KOMITBIOTEPHBIN Klacc):

WurepnaunonansHas, | Cucremusiit komiuiekt (IIpoueccop Intel Original LGA 1155 Celeron) — 9 wir.; Kabuner

oM Ne 101, 1/114 OCHAIIIEH MaKeTaMH, HarJIHBIMU Y4eOHBIMHU TOCOOUAMH, TPEHAXEPAMH U IPYTHUMHU
TEeXHUYECKUMU cpencTBaMHu. KoMIbloTepHas TEXHUKA NOJKIIOUeHa K ceTH «HTepHeT» 1
obecmeuyena nocrynoM B QMOC yHuBepcHTETA.

393760, TamOoBckast | [TomereHue a1t caMOCTOSATENBHOM paboThl: npuHTep — 3 T., MDY Canon i-Sensys MF
00J1aCTh, 4410, moytoyk Hewlett Packard Pavilion, kommnbrotep — 3 1T, komnbiotep Celeron E 3300,
r. MudypuHck, yn. | kommsiorep Dual Core, komnbsiotep OLDI 310 K/I, xonmmpoBanbsHsIit anmapat Kyocera.
WntepnannonansHas, | KommeioTepHas TexHMKa MOJKIIOYEHa K ceTh « HTepHET» U 0OectiedeH JOCTy B
noM Ne 101, 1/210 3JICKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCHUTETA.

Pabouass mporpamMma JOUCHMIUIMHBI (MOIYJSl) COCTaBJI€Ha B COOTBETCTBUU C
tpeboBanusiMu ®I'OC BO — GakanaBp mo HampapieHuio moarotoBku 23.03.03 Dxcruryaramms
TPAHCHOPTHO-TEXHOJIOTUYECKUX ~ MAlIMH W KOMIUIEKCOB,  YTBEP)KICHHOTO  INPHKA30M

Muno6puayku PO Ne 916 ot 07.08.2020

ABTOpBI:

3aBeayromuii Kadeapoi MaTeMaTuky, QUMK 1 HHPOpMaAIMOHHBIX TexHonorui Kapreunna H.B.
Crapmuii nmpenojaBatenb Kadeapbl MaTeMaTHKH, (QU3UKH U WHOOPMAIMOHHBIX TEXHOJIOTUN
[Tuenunuesa H.B.

Peniensenr:

3aBenyronuii kadeapoit cranaapTU3alii, METPOJIOTHH U TEXHUYECKOTO CEpBHCA, K.T.H., JOIIEHT

XaryHues B.B.

[Iporpamma paccmMoTpeHa Ha 3acefdaHuu  Kadeapbl MaTeMaTUKH, (QHU3UKH |
nH(popMannoHHbIX TexHoJorui. [Iporokon Ne 10 ot «10» urons 2021 r.
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[Tporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOINYECKON KOMUCCUN MH)KEHEPHOTO
nHctutyTa ®I'BOY BO Muuypunckuii I'AY, npotokon Ne 11 ot 15 nrons 2021 r.

[Iporpamma yTBepkaeHa PemieHneM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA
npoTokoa NelO ot 24 uronsa 2021 roxa.

[Iporpamma nepepaboTana u J0MOTHEHA B COOTBeTCTBHUH ¢ TpeboBanusiMu @I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHMd  Kadeapbl MaTeMaTUKd, (U3HKH |
nH(popManoHHbIX TexHodorui. [Iporokon Ne 8 ot «12» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOINYEeCKOH KOMUCCUN MHKEHEPHOTO
uncturyta ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBepkJeHa PemieHneM yueOHO-METOJMUECKOTO COBETa YHHBEpPCHTETa
npotokoda Ne® ot 21 anpens 2022 roxa.

[Iporpamma nepepabotaHa 1 A0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[Iporpamma paccmMoTpeHa Ha 3acegaHuu  Kadenpel MaTemMaTukd, QU3UKH |
MHPOpPMaLMOHHBIX TexHoJorui. [Iporokon Ne 9 ot «01» utons 2023 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METOANUECKONH KOMUCCUU MHKEHEPHOTO
uHctutyta ®I'5O0Y BO Muuypunckuii 'AY, nporokon Ne 10 ot 19 nrons 2023 r.

[Iporpamma yTBepkaeHa PemienneM y4eOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA
npotokos NelO ot 22 urons 2023 roaa.

[Iporpamma paccMoTpeHa Ha 3aceJaHMd  Kadenpbl MaTeMaTukd, (UMK U
nH(popMalnoHHbIX TexHooruil. [Iporokon Ne 6 ot 14 mas 2024.
[Iporpamma paccMOTpeHa Ha 3aceAaHUU Y4eOHO-METOAMUYECKOW KOMHUCCHU MH)KEHEPHOTO
unctutyta ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 9 ot 20 mas 2024 1.
[Iporpamma yTBepXkaeHa Ha 3acelaHUU y4yeOHO-METOJMUYECKOrO0 COBETa YHUBEPCUTETA
npotokoi Ne 9 ot 23 mast 2024 r.

[Iporpamma niepepaboTaHa v JOMOTHEHA B cOOTBEeTCTBUU ¢ TpeboBanusmMu O@I'OC BO nHa
3aceqaHuy kadeapbl MaTeMaTUKU, GU3UKH U WH(OOPMALIMOHHBIX TEXHOJIOTHH, mpoTokon No 8
ot 7 anpens 2025 .

[Tporpamma paccMoTpeHa Ha 3aceaHuu Y4eOHO-METOAMYECKON KOMUCCUH HHKEHEPHOTO
uHctutyTa Muuypunckoro I'AY. TIpotokon Ne 8 ot 14 anpens 2025 r.

[IporpamMma yTBepxKAeHa perieHneM Yu4eOHO-METOIUYECKOT0 COBETa YHUBEPCHUTETA.

[Iporoxon Ne 08 ot 23 ampens 2025 r.

[Tporpamma nepepaboTana u JOMOTHEHA B cOOTBeTCTBUU ¢ TpeboBanusmMu O@I'OC BO Ha
3aceqaHuy kadeapbl MaTeMaTUKU, GU3UKH U HHOOPMALIMOHHBIX TEXHOJIOTUH, MPOTOKoNI Ne 6
ot 6 anpens 2026 r.

[IporpamMma paccMOTpeHa Ha 3aCeIaHUU yUeOHO-METOUUECKON KOMUCCUN UHKEHEPHOTO
uHctutyTa Muuypunckoro I'AY. TIpotokon Ne 8 ot 13 anpens 2026 1.

[Iporpamma yTBepKaeHa perieHneM Yu4eOHO-METOIMYECKOT0 COBETa YHUBEPCHUTETA.

[Iporokon Ne 7 ot 22 anpens 2026 r.

OpuruHan TOKyMeHTa XpaHUTCS Ha Kadenpe mMaTeMaTHkH, GU3UKH U WH()OPMAIMOHHBIX
TEXHOJIOTHUH.
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