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rpaMmbl

1. Ilesn ocBOCHUS TMCUUIIIMHBI (MOTYJIA)

HGJ'IHMI/I OCBOCHHUA AUCHUIIJIMHBI (MOIIYJ'IH) ABJISICTCA OBJIAACHUC O6y‘IaIOH_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-

Cornacno yue6HOMY miiaHy no HarmpasieHuro noarotoBku 20.03.01 Texnocgepnas 6e3omac-
HOCTh JucuuIiuinHa «OCHOBBI UCKYCCTBEHHOTO MHTEIUIEKTa» OTHOCHUTCS K broky 1. JIucnurm-

uel (Moaynu) (b1.B.JIB.01.03).

Jlnist OCBOCHMSI TUCIMITIIMHBI (MOyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa» 00y4aromin-
€csl MCIIOJIb3YIOT 3HaHUs, YMEHHs, HAaBBIKM, C)OPMHUPOBAHHBIC B XOJI€ M3YUEHUS AMCLUIUINH
«Uupopmarukay, «Beiciias matematukay», «HaueprarenbHas reometpus. UnxenepHas rpadu-

Ka».

Marepuan AUCHUIUIMHBI (MOAYJIS]) TECHO B3aMMOCBSI3aH C TAKUMM JUCLMILIMHAMU (MO-
nynsMu), Kak «®Dusukay, «IJIEeKTpOHHKA U 3JIEKTpoTexHUKa», «lIpomsBoacTBeHHas Oe3omac-
HOCTb» 3HaHMS, YMEHUS U HaBBIKU, CHOPMHUPOBAHHBIE B XOJ1€ U3YUEHHs TaHHOW TUCLUIUIMHBI
(MOyns1) HEOOXOAMMBI B JAIbHEHILIEM JIJIs1 IPOXOXKACHUS TPOU3BOJICTBEHHONW MPeIIUIIIOMHON
IIPAKTUKU U TIOJTOTOBKY K C/Iaye roCyJapCTBEHHOIO 3K3aMeHa.

3. HJIaHI/IpyCMl)Ie Pe3yJabTaThI OﬁyquI/IH o AMCIMIlJinHe, COOTHECCHHbIC

C INIAaHUPYEMBIMH pE3yJabTaTaMHU 0CBOCHUA 06p330BaTeHbHOﬁ nmporpamMmmal
OcBoeHme TUCIUILTUHBI (MOIYJISI) HAIPABJICHO Ha (OPMHUPOBAHUE CIIEAYIOIIMX KOMIIETEH-

AH:

YK-1 CnocobeH OoCyIIeCTBISTh MOUCK, KPUTHYECKUI aHAIW3 U CHHTE3 WH(OpMAIHH, TPHUME-
HATh CUCTEMHBIHM OJIXOA ISl PELIEHUs TIOCTaBICHHBIX 3a1a4

Ko 1 HaumeHo-
BaHUE YHUBEP-
CaJIbHOM KOMIIE-
TEHILUU

Kox n Hanmeno-
BaHHE MHIUKATO-
pa AOCTHKEHUS
YHUBEPCATBHBIX
KOMIIETCHIIHNI

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUSHHs

HU3KHH (10110-
pOTOBBIN, KOM-
IIETCHIIUS HE
chopMHpOBaHa)

MOPOTOBBIN

0a30BLIit

IIPOJBUHYTHII

KaTel"OpI/I}I YHUBCPCAJIBHBIX KOMIIETCHIIUH - CucremHOE B

KPHUTHYCCKOC MBIIIJIICHUC

VK-1 Cmnoco-
OeH ocy-
LIECTBIATD
MOUCK, KpH-
TUYECKHU I
aHaJn3 U
CHHTE3
(bopmaruy,
MIPUMEHSTh
CHCTEMHBIN
MOIXO0Md IS
peuieHus
II0CTaBJIEH-
HBIX 3a/1a4

HUH-

OtnnyHO
WUA-1yka Anamu- | He moxer Cnabo anammsm- | Xopomo aHau- ——
3upyeT  3a1ad aHAM3UPOBATH eT 3aaq 3UpyeT  3a1ad
Py Aaty, p Py aty, Py Aty 3a/1a4y, BBIICIISS
BB ee 0a30- | 3aJady, BBUIENAA | BBIACHAS ee Oa- | Begenss ee Oa- ce Ba3OBEE €O
BBIE COCTaBJIAIO- | €€ 0a30BbIe CO- | 30BBIE  COCTaB- | 30BbI€  COCTaB-
CTaBJISIONINE,
e, OCYIIeCTB- | CTaBISIONIUE, HE | JsolIue, caabo | Jsgiomme, Xopo- OTIIYHO oc
JISIET JIEKOMITO3U- | OCYIIECTBIISIET OCYIIECTBIISIET 0 OCYHIECTBIISI- S }IZ
U0 3a]1a4u JIEKOMTIO3HIIHIO JIEKOMTIO3HIIHIO eT  JIEKOMIIO3U-
KOMITO3HUITUIO
3a/1a4u 3a1a9u LU0 3aJ1a4u
3aJ1a4u
He moxer naxo- | He gocrtatouyno | Jloctatouno

Na-2yk-1 -
Haxonut u xpu-
THYECKH  aHaJIU-

JAUTb U KpUTHYC-
CKM aHaJIMU3upO-

YCTKO HaXOoIuT H
KPUTUYECKU aHa-

6LICTpO HaxXoJuT
n KPUTHYICCKU

VYcenemHno Haxo-
JIUT U KpUTUYe-
CKH aHaJIM3UpyeT

BaTb HWH(pOpMA- | JU3UPYET WH- | aHAJIU3HPYET
supyer uHpopma- Gop Py Py nHdopmanmuio,
nuro, HeoOxomu- | Gopmarmro, He- | MHQOpMAIHIO,
U0, HEoOXoIu- HEO0XOTUMYIO
MyI I pemie- | 00XOAMMYH i | HEOOXOIMMYIO
Myl JUIS  pele- JUIS pelIeHus
HUS penieHus mo- | Juis penieHust .
HUS  [OCTaBJICH- . . . MTOCTaBJICHHON
N MTOCTABJICHHON CTaBJICHHON 3a- | MOCTaBJICHHOM
HOW 3a1a4H. 3a1auu.
3a1a4u. Jlauu. 3a1a4u.
nA-3 yk-1 - He wmoxer pac- | Cnabo paccmar- | JlocratouHo VYcnemHo — pac-
PaccmatpuBaeT CMOTPETh  BO3- | pUBaeT BO3MOX- | OBICTPO pac- | cMaTpuBaer
BO3MOJXKHBIE BapH- MOKHBIC Bapu- | HbBIC BapuaHTBI | CMaTPUBACT BO3MOJXXHBIC Ba-
AHTBI peuienus AHTBI peuicHuA | pC€IICHUA 3aaa4d, | BOSMOXXHBIC Ba- | PUAHTHI peme-
3a/auy, OLEHWBas | 3a4a4l M OIe- | 9TOObl OIEHUTh | PUAHTHI  pelle- | Hus 3a1a4u,
UX JOCTOMHCTBA M | HUTb HMX JOCTO- | MX JIOCTOMHCTBA | HUS 3a/laul, 4eT- | OLCHUBas ux
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LIEHUH 3a7a9U
BO3MOXHBIX pe-

IIEHUH 3a7a4u.

BO3MOXHBIX pe-
11 (930507
3a1a4H.

BO3MOJXKHBIX pe-
IMIEHUN 3a7a4H.

HEIOCTATKH. HHCTBA M HENO- | U HEJOCTATKH. KO OLECHMBas HUX | JOCTOMHCTBA U
CTaTKH. MOCTOMHCTBA W | HEJOCTATKH.
HEJIOCTATKH.
He nocraTouno JloctatouHo
He wmoxer rpa- OdeHp TpamoT-
rpaMOTHO,  JIO- | TPAMOTHO,  JIO-
MOTHO, TUYHO THYHO HO,
NT-4yk1 I'pa- | moruuHo, ’ i JIOTUYHO,
apryMEHTHPOBa- | apryMEHTHpPOBa-
MOTHO, JIOTHYHO, | APryMEHTHpOBa- | Ho apryMeHTHPOBa-
apryMEHTHPOBaH- | HO HO
HO dbopmupyer | chopMHpOBaTH (opmupyer (opmupyer ¢dbopmupyer
COOCTBEHHbBIE COOCTBEHHbBIE
COOCTBEHHbBIE COOCTBEHHBIC COOCTBEHHBIE
CYXKIICHUS U | CyXIeHHS u
CYXICHUS U | cyxaeHus u CYXICHHS u
OIICHKH. OIICHKH.
ouenky. OTiuya- | OLEHKH. OIICHKH.
Crnabo omm- | Xopomo oOTIH-
et (akTel oT MHe- | He OTIMYAET Beictpo omnnua-
. yaer (haKTel yaer
HU, UHTEppeTa- | GakTel OT MHe- . eT
. . OT MHEHHH, bakTel OT MHe-
U, OIEHOK W | HHH, . GbakTel OT MHe-
. HHTEpIIpeTa- HU, N
T.JI. B pacCyXk/ie- | HHTEePIpETalnH, . . HUI,
U, OIEHOK MHTEPIPETALUIA, N
HUAX JIPYTUX | OIEHOK U T.J. B HHTEPIPETALUA,
U T.J. B PacCyX- | OLEHOK U T.I. B
YYaCTHHKOB [IesI- | pacCyKIeHHAX OIIEHOK U T.II. B
JEHUSAX paccyxIeHusX
TEIBHOCTH JIpYrux  y4acrt- paccyxIeHusx
JIpYIruX Y4YacTHHU- | APYIHX  y4acT-
HHUKOB JEATEIb- JpPYyTUX  y4acT-
KOB HUKOB JICATCIIb-
HOCTHU HUKOB
JCATCIABHOCTHU HOCTHU
U-5yk1  Ompe- Cnabo ompeme- | Xopoio ompe- VYcmenrHo omnpe-
A P He moxer onpe- p P p p
JesieT W OLEHH- [— JISIET U JIeNseT JIeNseT
BAeT MOCIENCTBUA | J— OIIEHWBAaeT  IIO- U OLIEHUBAET 1 OLIEHHUBAET
BO3MOXXHBIX pe— CJICACTBUS IOCJICACTBUS IIOCJICACTBUS
MTOCIIEACTBUS

BO3MOJKHBIX pe-
IIEHUN 3a7a49u.

B pe3ynbrate u3yueHus: AUCUUILTUHBI (MOIYJIs1) O0YYarOIHIACs TOMKEH:
3HATh OCHOBHBIC HAIPABIICHUS aHAIN3a JAHHBIX; ApXUTCKTYPHI TNIYOOKHX HEHPOHHBIX Ce-
Ted, IPUMEHSEMbIX B PEIICHUH MPAKTUYECKUX 3a/1ay; MPUHIUIBI TPUMEHEHUSI HEHPOHHBIX Ce-

TeH B 3a7a4ax ¢ npumeHenueMm NU;

YMETb OCYILECTBIIATh KPUTUYECKUN aHAIIU3, IPUMEHATH CUCTEMHBIA IMOAXO Ul Pelle-
HUS NIOCTaBJIEHHBIX 33J1a4, HACTpauBaTh HEOOXOAMMOE OKPYKEHHE JUIsl pabOThl ¢ HEHPOHHBIMU
CEeTSMU; OCYILIECTBIIATh KPUTHUECKUN aHAIM3 MPOOJIEMHBIX CUTyallMii Ha OCHOBE CHCTEMHOI'O

MOAX0/a, BRIpa0daThIBaTh CTPATETHIO JICHCTBUM;

BIIQJICTh HABBIKOM IIPOBEJEHUS IIOJIHOIO IIUKJIA BBIYUCIUTEIBHOTO DKCIIEPUMEHTA, OTpa-
JKEHUS XOJa BBIIIOJIHEHHs IIPOEKTA U MOIYYEHUs pe3yIbTaTOB B OTUETAX U JTOKYMEHTALlUH; Bia-
JieeT HaBBIKOM HCIOJIb30BaHUS CYIIECTBYIOLIMX MPOrPaMMHBIX OMOIMOTEK M MOAesel, co3aa-
HUS IPOTPaMMHBIX peaan3aluil rTyOOKNX HEHPOHHBIX CETEH.

3.1 MaTtpuua cooTHeceHHsI TeM/pPa31eJi0B Y4eOHOH TUCUMILIMHBI (MOIYJISI) U
(opMupyeMBbIX B HUX YHUBEPCAJIbHBIX KOMIETEHIUIi

Tewmsl, pazziensl TUCHUIUIMHBI (MOIYIIS) Komnerenuuu OO0uee
KOJIMYECTBO
YK-1 KOMITETEHIINI
1. BBeneHue B HCKYCCTBEHHBIH HHTEIUIEKT + 1
2. DKCIIepTHbIE CUCTEMBI U MPE/ICTaBICHUE + 1
3HAHWI
3. AJTOpPUTMBI TIOMCKA PEIICHUI + 1

4. CTpyKTYypa " coepKaHue TUCHUUILTUHBI (MOYJIs1)
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OO11ast TPYA0EMKOCTh JUCIUTUTAHBI (MOJIYJIS1) COCTABIISCT 2 3aUeTHBIX ¢AMHUIBI (72 aK.9acoB)

4.1. OO0beM quCHUIINHBI (MOAYJIsl) U BUAbI y4eOHOI padoThl
KonungecTBo ak. yacos
Buts! sansTaii 1o 09HOU hopMe | 1O 3a04HOH op-
o0yJeHus Me 00ydeHUS
2 cemecTp 2 xypc
OO6m1ast TpyA0€MKOCTh AUCIUIUIMHBI (MOJTYJIS) 72 72
KoHTtakTHas pabota oOy4aronuxcs ¢ mpernojiaBa- 28 14
TEJIEeM, B T.U.
ayIUTOPHBIC 3aHATHUS, U3 HUX 28 14
JIEKIIUU 14 6
JlaboparopHbie pabOTHI 14 8
CamocrosiTenbHas paboTa 00yJaronuxcs 44 54
npopaboTKa y4eOHOro MaTepuaia Mo JUCIHU- 24 20
IMHE (KOHCIEKTOB JIEKIUH, Y4eOHUKOB, MaTepU-
aJIOB CETEBBIX PECYPCOB)
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 10 20
IIOATOTOBKA K TECTHPOBAHUIO 10 14
KoHTpoib - 4
Buj nToroBoro KoHTposis 3a4yeT
4.2. Jlekuuu
Ne Paznen quctuminHbl (MOIYIIs), TEMBI O0beMm dopmupyromue
JIEKIUN ¥ UX COJepKaHue B aK. 4acax KOMIIETEHIINH
O4yHas 3a04YHas
tdhopma thopma
o0yueHust | 00ydeHus
BBenenue B HCKYCCTBEHHBIH HMHTEJI-
JIEKT
1. OcHOBHBIE 3a/layll CHUCTEM HCKYCCTBEH- 2 2 VK-1
HOro WHTeiekTa. Kiaccudukanms, kia-
CTepH3alysl, perpeccusl.
2. Tumbsl MaIMHHOTO O0YYEHUs: C y4UHTe- 2 YK-1
nem, 0e3 yduTessi, ¢ YaCTUYHBIM MPUBJIE-
YEHUEM YUUTEIIsA, 00ydeHue ¢ TOIKper-
JICHHUEM.
JKcNepTHbIE CHCTEMBI U Mpe/IcTaBJie-
HHE 3HAHUI
3. Knaccudukanust Ha mpuMepe anropurma 4 2 VK-1
k-ommkaitimux coceneit (KNN) Ormiro-
HaJIbHO: BBICTPHIN MouCK OrKaiiumx co-
ceneil. MeTpuKH OIIEHKH Kilaccuduka-
LMK TIOJIHOTa, TouHoCcTh, F1, ROC, AUC.
BanmupanmonHast 1 TectoBast BEHIOOpKA.
Kpocc-Banunanus. Pabora ¢ kateropu-
ATHHBIMUTIPU3HAKAMH.
4. Perpeccusi. MeTprKu OLIEHKH PErpeccuu: 2 YK-1
MSE, MAE, R2 — xoaddurueHT aerep-
MUHauuu. JIMHEHHass perpeccusi, MOJu-
HOoMHanbHasi perpeccus. [lepeoOyuenue
U peryyisipusaiusi, TpedHeBas perpeccus,
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LASSO, Elastic Net.

Jlunelinpie Moaenu 1151 KiacCH(UKAITIH.
IlepuenTpoH, JOrUCTUYECKAsT PErpeccusi,
MOJTHOCBSI3HbIC HEHPOHHBIE CETH, CTOXa-
CTHYECKUI TpaMEeHTHBIH CIyCK U 00-

paTHOE pPacHpOCTPAHEHUE T'PAJHUCHTA.
Perynspusanust  JIMHEWHBIX — MOJENEH
KJIaCCHU(PUKAIIUUH.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepaTuBHas K1acTepu-
3anwsi. METpUKH OIEHKU KIIACTepU3AIUN

AJITOPUTMBI IOUCKA PellleHuil

ANTOpPUTMBI, OCHOBAaHHBIE Ha IIPUMECHE-
HUM pelaloumx JaepeBbeB. Kpurepuu
pasfeneHus ys3na: HMH()OPMALMOHHBIN
BBIMIPBILI, KpuTepuid JkuHu. AHCaM-
0JIM pemamInuX JEpeBbEB: CIy4alHbIN
Jiec, TPaJUEeHTHbIN OYCTHUHT.

Meron onopHbIX BeKTOpOB. [IpsAmas wu
obpatHas 3amada. OrnpejesieHHe OIop-
HBIX BEKTOPOB. SIIE€pHBIN TPIOK.

VK-1

Hausnbiii OaiiecoBckuil kiaccudukaTop.
Metoabl OLEHKM pacupeneieHus Ipu-
3HakoB. EM-anroput™ Ha mpumepe cme-
CH r'ayCCHaH.

MeTto/p1 6€3rpaqueHTHON ONTUMU3AIINHN:
ciyuaitaeiit mouck, hill climb, omxkwur,
T€HETUYECKUN aJTOPUTM

YK-1

Bcero

14

4.3.

JlabopaTopHblie padoThl

Paznen aucuunmuas! (Moayms) (Moy-
JI51), TEMBI JICKITUH ¥ UX COJCPKAHUE

O0BeM B ak.gyacax

O4dHasd

dhopma
o0y4yeHHs

3a04Hast

dbopma
00y4JeHus

®opMupyronue
KOMIICTCHIIUN

Mertobl paboThI ¢ Tabnuamu B Python.
Arperais ¥ BU3yaau3aius JaHHbIX.
[TpoBeeHue MEPBUYHOTO aHATN3A JIaH-
HBIX.

4

4

YK-1

Hcnone30BaHne U CpaBHEHUE aJITOPHT-
MoB knaccudukanuu: kNN, pemarorme
JiepeBbes U UX aHCaMOITH, IOTUCTUYECKast
perpeccusi.

YK-1

Hcnonws3oBanme u OI[eHKA aJITOPUTMOB
perpeccun. [Togbop onTUMabHBIX Ta-
paMeTpPOB PErpeccu.

YK-1

OnTUMH3aMOHHBIE 33/1a4H U UX pellle-
Hus. [lonbop runepnapamerpoB anro-
pUTMa ¢ IOMOIIBIO METOAOB ONTUMH3a-

OHH.

YK-1




Bcero | 14 | 8 |

4.4. IlpakTH4yecKue 3aHATUS
HpaKTI/I‘leCKI/Ie 3aHATUA HE ITPEAYCMOTPCHEL.

4.5. CamocTosiTesibHasA padoTa 00y4al0mmXxcst

OO0BeM ak. 4acoB
Pazgen nucHUILIMHEL .
Acl inch Bun camocrosTenbHOU pa6OTI>I Oo4HasA
(Moyist) 3a04Has
dbopma
dbopma
0byxe- oOyueHus
HHUS ¥
[IpopaboTka yuyeOHOTO MaTepHaia Mo JUCIIH-
IUIMHE (KOHCIEKTOB JIEKIMM, Yy4eOHUKOB, Ma- 10 7
Bsenenue B uc-
. TEPHAJIOB CETEBBIX PECYPCOB)
KYCCTBEHHBI MHTEIJICKT >
BrlltonHEHNE MHAMBUYAIbHBIX 3aJaHUI 3) 7
IToaroToBKa K TECTHPOBAHUIO 5 5
[TpopaboTka yuyeOHOro MaTepuana mo JUCIU-
DKCHEepTHbIE  CH- | IUIMHE (KOHCIIEKTOB JIEKIIMH, y4eOHUKOB, Ma- 10 7
CTeMBbl U IPEACTAaBIEHUE | TEPUAIOB CETEBBIX PECYPCOB)
3HaHuHU BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN 5 7
IToaroToBKa K TECTHPOBAHUIO 5 5
[TpopaboTka yuyeOHOTrO MaTepuana mo JUCIH-
IHE (KOHCIEKTOB JICKIMH, Y4eOHUKOB, Ma- 4 6
AJITOPUTMBI TIOHC-
N TEPUAJTIOB CETEBBIX PECYPCOB)
Ka peleHni v
BrinmonHenne nHIUBUIYaIbHBIX 3aJaHUN 5 6
ITonroToBKa K TECTUPOBAHUIO S) 4
Uroro: 44 54

Metoauueckue ykazaHus JUIsl IPOBEACHUS IPAKTUUECKUX 3aHATUN 10 AucuuImHe «Oc-
HOBBI MCKYCCTBEHHOT'O MHTEJUIEKTa» Juisl HampasiieHus: noarotoku 09.03.01 Mudopmaruka u
BBIUUCIIUTENIbHAS TEXHUKA — MuuypuHck, 2023.

4.6. Boino/iHeHHEe KOHTPOJIBLHOM PadoThl 00y4alOIIMMHCH 32049HOI (popMBI

[TpucTynaTh K BBINOJIHEHUIO KOHTPOJIBHON pabOThl HEOOXOAMMO TOCIIe H3yYEeHHUsT MaTe-
pHaja mo JMTEpaTypHbIM UCTOYHHUKAM, YOEIUBILUCH ITyT€M OTBETOB HA BOIPOCH! I CaMOMpO-
BEPKH, YTO MaTepHal TEMbI YCBOCH.

Llenp0 KOHTPOIBHOM PaOOTHI O JUCHUIUIMHE SIBJISETCS pACCMOTPEHHE TEOPETUYECKUX
aCITIEKTOB M IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHSI YIIPABJICHUSI HAYYHBIM HCCIIEIOBAHUEM.

TpeboBanus kK 0POPMIICHHIO.

KonTponbHast pabota MOXKeT ObITh BBINOJIHEHA B YUEHUYECKOM (IIKOJIBHOW) TeTpaau
WIM Ha JucTax gopmara A4 medaTHBIM WM PYKOMHMCHBIM (YETKHM, YUTAEMbIM) CIIOCOOOM.
BeimoHeHHBIE 3a/1aHUST PACIIONAraloTCs 0 MPEACTaBICHHOMY MopsaaKy. CIMCOK HCIIONb3ye-
MOM JIUTEPaTyphl MPUBOJUTCS B KOHIIE PaOOTHI.

Ha tutynsHOM nucTe pacnonaraetcs cienyromias nHGopMalys: Ha3BaHUE JUCIUTLIH-
Hbl, ©.1.0. obyyaromuiics, Kypc, rpyIia, HOMep 3a4CTHON KHUKKH, HOMEp BBIOPAaHHOTO Ba-
pHaHTa U HOMEpPA BBINOJIHEHHBIX 33JaHHUI 110 TOPSIIKY B CIEIYIOLIEM BU/IE:

Cpoxu BbINIOJIHEHUS. BbIMonHEHHass KOHTpoJibHAs paboTa MOAMHMCHIBAETCS 00ydaro-
IIMMCSL U CHIaeTCs Ha MPOBEPKY IPerojaBaTeNio Ha Kadeapy B yCTAaHOBJIEHHBIE CPOKH, Kak
npaBuio, 3a 10 gHeW mo Hawama ceccuu. [IpoBepka KOHTPOIBHOW PabOTHI MpernojaaBaTeIeM
OCYILECTBIISICTCSI B TeUEHHE Henlenu mocie ee caaud. KoHTposbHas paboTa JoikHa OBITh
3a4TeHa K Hadaly SK3aMEHAIlMOHHON CEeCCHU.




4.7. Conep:kaHue pa3aeyioB IMCHUNIMHBI (MOXYJISA)

1. BBenenue B MICKYCCTBEHHbBI MHTEJUICKT.

OcHoBHBIE 33/1a4ll CUCTEM HCKYCCTBEHHOro MHTeiuiekTa. Knaccudukanus, kinacrepusa-
1us, perpeccust. THUITBI MAIIMHHOTO OOYUYEHUS: ¢ yUuTeNIeM, 0e3 yUUTeNs, ¢ YaCTUIHBIM TIPHUBIIC-
YEHHEM YUUTesl, 00ydeHHE C OIKPEIICHUEM.

2. DKCIEpPTHBIE CUCTEMBI U TIPE/ICTABIICHUE 3HAHUMH.

Knaccudukanust Ha npumepe anroputMma k-ommkanmux cocenerd (KNN) OrnmmoHaabHO:
BeicTphIil mouck Ommkalmmx coceneil. MeTpuky OIEHKU KiIacCU(UKAIMK: TTOTHOTA, TOYHOCTH,
F1, ROC, AUC. Baiimnanuonnas u tectoBasi BeioOopka. Kpocc-Banuaamnus. Pabora ¢ kareropu-
IbHBIMH MPU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — ko3¢ dunuent nerepmuHa-
uuu. JluneliHas perpeccusi, IoauHOMHUaibHas perpeccusd. [lepeoOyuenue u perynspusanus,
rpedneBas perpeccusi, LASSO, Elastic Net.

Jluneitaple Moaenu I Kiaccupukanuu. [lepuenTpoH, JIoTuCTHYEeCKas: perpeccus, moJ-
HOCBSI3HbIE HEHPOHHBIE CETH, CTOXACTHYECKHI TPaJHUEeHTHBIN CIIyCK U 00paTHOE paclpocTpaHe-
HUE TpaJIueHTa. Perynsapusanus THHEWHBIX MOJICTICH KiTacCU(UKAIIMHN.

Knacrepuzauus. k-means, k-means++, DBSCAN, arjomepartuBHas KiacTepu3allys.
MeTpuku OLEHKH KlacTepu3aluu

3. AJTOPUTMBI TOUCKA PEIICHUMN.

AJNTOpUTMBI, OCHOBAHHBIE HA IPUMEHEHUH PEIIAIONIUX JAepeBbeB. Kpurepuu paznenenus
y371a: “HPOPMAITMOHHBIN BRIUTPHINI, KpuTepuid [ kuHu. AHCAMOJIM PENIAIONINX JICPEBBEB: CIY-
YaifHbIH Jiec, TPaIueHTHBIA OYCTHHT.

Meton onopHbIX BeKTOpoB. [Ipsimas u oOparHas 3amada. OnpeeieHue OMOPHBIX BEKTO-
pOB. S nepHbIN TPIOK.

HauBHebrii GailiecoBckui Kiaccupukarop. MeToapl OICHKH PACIPEICTCHHS TPU3HAKOB.
EM-anroputm Ha npuMepe CMecu rayCCHaH.

Metoasl 6€3rpaueHTHON ONTUMHU3AINK: CTydalHbIN 1ouck, hill climb, oT-xwur, reneru-
YECKUH alrOpUTM

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpy WM3y4eHUH DUCHMILTUHBI (MOIYJS) UCIIONB3YIOTCS WHHOBAIIMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTUM Ha OCHOBE HWHTErPallMM KOMIETEHTHOCTHOTO M JIMYHOCTHO-OPHUEHTHPOBAHHOTO
MOXO0JIOB C AJIIEMEHTAMHU TPAIUIIMOHHOTO JEKIIMOHHO-CEMHUHAPCKOTO M KBa3UNPO(EeCCHOHAb-
HOTO OOYy4Y€HHUs C HUCIOJIb30BAHWEM HHTEPAKTUBHBIX ()OpPM TPOBEIECHUS 3aHATHH, HUCCIEI0Ba-
TEIBCKOU MPOEKTHOM JACSITEIIbHOCTA U MYJIbTUMEINIHBIX yUeOHBIX MaTEpHUaIOB

Bun yae6Hoit pa- OO6pa3oBarenbHbIe TEXHOJIOTHH
00THI

DJEeKTpOHHBIE MaTepHabl (B T.4. CETEBbIE HCTOYHHUKH), UCIIOIb30-
Jlexunn BAHHME MYJIbTUMEIUNHBIX CPEACTB, Pa31aTOYHBIA MaTepHall.
[IpakTnueckue TectupoBaHue, BBINOJHEHHE TIPYNIOBBIX AYAMTOPHBIX 3aJaHuUM,
3aHATHS WHAWBUAYaAJIbHbIE TOKJIa/bl.
CamocTosiTenbHbIe Brimonnenue pedepatuBHONW pa®OTHI; MOArOTOBKA M 3alllUTa CO-
paboThI OOIIEHMS C UCIIOJIb30BAHUEM CJIalIOBBIX MPE3EHTAIUH.

6. OueHoYHbIe cpeacTBA TUCHUIJIMHBI (MOIYJISA)
OCHOBHBIMU BHJaMH JUCHUIUIMHAPHBIX OLIEHOYHBIX CPEACTB NMPHU (HYHKIIMOHUPOBAHUN MOAYJIb-
HO-PEUTHHTOBOM CHCTEMBl OOYUCHHMsI SBISIFOTCS: HA CTaJUM PyOEKHOTO perThHTa, (popmupye-
MOTr0 IO pe3yjbTaTaM MOJYJIBHOTO KOMIIBIOTEPHOTO TECTHPOBAHMS — TECTOBBIE 3aJaHUs; HA
CTa/Iu{ MOOIIPUTENILHOTO PeHTHHTa, (POPMHUPYEMOrO MO pe3yibTaTaM HAMCAaHUS U 3alllUThl pe-
(bepaToB MO aKTyaJbHOU MpoOIeMaTHKe, Ha CTaJUH MPOMEKYTOUYHOIO pEeHTHHTa, ONpeaensieMo-
ro 10 pe3yJbTaTaM CAauu 3a4eTa — TEOPETHUECKHE BOMPOCH], KOHTPOIHUPYIOIINE TEOPETUIECKOE
cojiepKaHue yueOHOro marepuasia, U MPaKTHUECKUE HABBIKM U3 Pa3InYHbIX BUAOB Ipodeccuo-
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HaJIbHOW NesitenbHOCTH oOydatomierocsa no OITOIl nanHoro HampasiieHus, popMupyembie Tpu
W3YYEHUH TUCHUIUIMHBI (MOAYNs) «OCHOBBI HCKYCCTBEHHOIO MHTEIIIEKTa»

6.1. HacnopT Q)onna OLCHOYHbBIX CPEACTB M0 TUCHUIIJIHNHE

No | Kontpommpyemblie pazneinsl Ko koHTponupyemoit O1IeHOYHOE CPEJCTBO
n/m | (TeMbl) TUCHUTUTHHBI (MO- KOMIIETECHIINU HaumenoBanue KomnnuectBo
JLyJ1st)
1. BBemeHue B HCKYCCTBEHHBIH YK-1 TectoBbie 3ananns 20
MHTEJUICKT Tembl pedeparon 5
Bomnpocs! qis 3aue- 8
Ta
2. [DKCHEpTHBIC CHCTEMBI U YK-1 TectoBBIe 3a7aHNA 20
[pECTaBICHUE 3HAHUI Temsl pedeparoB )
Bormpocsr st 3a- 10
qera
3. |ANropUTMBI IOUCKA pellie- YK-1 TecToBble 3a1aHUA 20
HUI Temsl pedeparon 5
Bomnpocsr qiist 3aue- 8
Ta

6.2. Ilepeuenb BompocoB s 3auera (YK-1)

1. OcHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOI0 MHTEeKTa. Knaccudukanus.

2. OcHOBHBIE 3314 CUCTEM UCKYCCTBEHHOTO MHTEIUIeKTa. Kimacrepuszanus.

3. OcCHOBHBIE 331a4l CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTa. Perpeccus.

4, Tunsl MalIMHHOTO OOYYEHUS: C YUUTEIIEM.

5. Tunsl MalIMHHOTO O0y4YeHUSs: 6€3 yuuTess.

6. Turbl MAaIMHHOTO O0YUYEHHSI: ¢ YACTHYHBIM TIPUBJICYCHUEM YUHTEIS.

7. Tumnbl MalMHHOTO 00yUYeHUs: 00ydYeHHUE C TOJKPETIIICHUEM.

8. Knaccudukanus Ha npumepe anroputma k-ommkaimmx coceneit (kNN)

9. BeicTpblil mouck Onmkaimmx cocenen.

10. MeTpuku OleHKH KjacCU(pUKaIMU: TTOJIHOTa, TouHOCTh, F1, ROC, AUC.

11.  BammpauuonHas u TecToBas BeIOopKa. Kpocc-Banuanms.

12.  Pabota ¢ kaTeropruaJbHBIMHU MPU3HAKAMH.

13. Merpuku onienku perpeccun: MSE, MAE, R2 — ko3¢ ¢unent nrerepMuHanum.
14.  JluneiiHas perpeccusi, IOJIMHOMUANIbHAS PETPECCHUSL.

15.  IlepeoGyuenue u perynspusanus, rpeOHeBas perpeccusi, LASSO, Elastic Net.
16.  IlepuenTtpoH, TOTUCTUYECKAS PETPECCHs, TOTHOCBSA3HBIE HEHPOHHBIE CETH, CTOXaCTHYE-
CKHUIl I'paJUEHTHBIN CITyCK M 00paTHOE paclpoCTpaHeHHe TpalueHTa.

17.  Perynspu3zaunus TMHEWHBIX MOJieeH KilacCu(UKaAILIMHH.

18.  Knacrepuzamnus. k-means, k-means++, DBSCAN, arnomepaTiuBHast Ki1acTepH3amusi.
MeTpukH OLEHKH KJIacTepHU3aLUu.

19.  AnropuTmbl, OCHOBaHHbBIEC Ha MPUMEHEHUH PEIIAIOIINX JIEPEBHEB.

20. Kputepuu pazaenenus ysna: ”HGOPMAMOHHBIN BBIUTPHIII, KpUTepuil JKuHU.

21.  AncamOiM pemarmimux AepeBhEB: CIYYaHbBIN Jiec, TPaIueHTHBIH OyCTHHT.

22.  Mertox OomMOpHBIX BEKTOPOB. [Ipsimast 1 oOpaTHas 3a1aya.

23.  OmpeneneHue OMOPHBIX BEKTOPOB. S MEpHBII TPIOK.

24.  HawBHbIN 0aiieCOBCKHIA KITAaCCU(PUKATOP.

25.  Meroapl OLIEHKH pacmpeeneHus npu3HakoB. EM-alropuTm Ha mpuMepe CMECH rayCcCu-
aH.

26. MeTtobl Oe3rpafueHTHON OMTUMU3AINK: CIYJaifHbIN TIouck, hill climb, oTxur, renetu-

YECKHUU aJIrOpUTM



6.3. IlIkaJia OLICHOYHBIX CPEICTB

YpoBHH  OCBOE-
HUS  KOMIIETEH-
Ui

Kputepuu onennBanus

O11eHOYHBIE CPE/ICTBA
(xon-BO GaIoB)

IIponBUHYTBII
(75-100 6ammoB)
«3a4TEHO»

OTIMYHO 3HACT TEOPETUYECKUE OCHOBBI OOYUCHUS
aHaJM3a JaHHBIX ¥ MAIIMHHOTO O0y4YeHHUs; CIeIu(pHUKy
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOY4YEHHUs B «OTpac-
JU», OTIIMYHO aHAIM3UPYET 3a7advy, BbIICIAA ee 0a30-
BbIE COCTABJISAIOUINE, OTIMYHO OCYILECTBISAET JEKOM-
MO3UIIMIO 33J1a4d; YMEET MPUMEHATh OOJIBIIIOE KOJH-
YEeCTBO IBPHUCTHUK, CPOPMHUPOBAHHBIX HA OCHOBE KOM-
MEpPYECKOT0 U aKaJeMUYECKOrO OIbITa; MHTEpPECyeTCs
HOBBIMU TPEHJAMH B CBOEH MPOPECCHOHATBHONH OT-
paciu, pacCMaTpUBaeT UX C TOYKU 3PEHHUSI IIPUMEHE-
HUS B CBOEH JESATEIHHOCTH; OBICTPO M BEPHO OLICHHBA-
€T CIJIOKHYIO CUTYAallMI0, OEHUBAET PUCKU U MOCIEN-
CTBUSI CBOMX JICWCTBUIA, HAXOAUT ONTHUMAJIbHBIE peIlIe-
HUS JUIs pabovmX 3a1a4.

TECTOBBIC 3aaHuUs
(30-40 6amn0B)
HHIUBHIyaIbHOE 3a-
JaHue

(8-10 6ammoB);
BOIIPOCHI IS 3a4€Ta
(37-50 6amnoB)

bazosBrrit
(50-74 6aia)
«3a4TEHOY

XOopoiIo 3HaeT TEOPETUYECKHE OCHOBBI OOyUEHHS
aHaJIM3a IaHHBIX U MAIIMHHOTO OOyUYeHUs; CIEIUPUKY
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOY4YEHHUsS B «OTpac-
JIW», XOPOIIO aHAIM3UPYET 3a]ady, BbACIAS ee 0a3o-
BbIE COCTAaBJISIFOIIME, XOPOIIO OCYUIECTBIISIET AEKOM-
MO3ULIMIO 33J]a4M; YMEET MPUMEHSTh I0CTaTOYHOE KO-
JUYECTBO IBPUCTHK, CPOPMUPOBAHHBIX HA OCHOBE
KOMMEPYECKOI'0 U aKaJeMUYECKOr0 OIbITA; UHTEPECY-
€TCsl HOBBIMHM TPEHJaMHU B CBOEH MPOQeCcCHOHAIBHOU
OTpPAaciIv; BEPHO OLICHUBAET CIOKHYIK CUTyalHIO, OLle-
HHUBAET PUCKHU U MOCJEACTBUS CBOUX AECHUCTBHUH, HAXO-
JTUT ONITUMAJIbHBIE PEHIeHUs ISl pabovHX 3a/1ad.

TECTOBBIE 3aaHuUs
(20-30 6amioB)
HHIUBHyaIbHOE 3a-
naHue

(5-7 6annoB);
BOIIPOCHI JIJIS 3aYeTa
(25-37 6ainoB)

[Toporossiii
(35-49 6anoB)
«3aYTECHOY

Cnabo 3HaeT TeopeTUUYEeCKHe OCHOBBI OOYyYEHHs aHa-
Jau3a JaHHBIX M MAIIUHHOTO OOYy4YeHUSs; CIenupuKy
BHEJIPEHUSI CHCTEM MAIIMHHOTO OOY4YEHHUsS B «OTpac-
auy, cnabo aHaTU3UpPYeT 3a/ady, BhIeNsis ee 6a30BbIe
COCTaBJISIIOIIME, CIA00 OCYHIECTBIIAET JEKOMIIO3HUIINIO
3a/1a4d; yMEET MPUMEHATh JOCTATOYHOE KOJUYECTBO
IBPUCTUK, CHOPMHUPOBAHHBIX Ha OCHOBE KOMMeEpUe-
CKOTO M aKaJeMHUYECKOT0 OIbITa; cabo MHTEepeCcyeTCs
HOBBIMH TPEHJIaMH B CBOEU MPOQPECCHOHAIBHOU OT-
pacnu; cnabo OIEHUBAET CIOXKHYIO CHTYaIUIo, ciabo
OILICHUBAET PHUCKH W TOCJIEACTBUS CBOMX IEHCTBUH,
c1ab0 HaXOAWT ONTUMANbHBIE PElIeHUs sl pabounx
3ajad.

TECTOBBIE 3aIaHuUs
(15-20 6anoB)
HHIUBHIyaIbHOE 3a-
JaHue

(2-4 6anna);
BOIIPOCHI IS 3a4eTa
(18-25 6amnoB)

Huzkuit
(TOTIOPOTOBBIIA)
(KoMMeTeHIus He
chopmMupoBaHa)
(menee 35 Oai-
JIOB)
«HE32UTEHO»

He 3Haer Teopermueckne OCHOBBI OOyYeHUS aHaIM3a
JaHHBIX ¥ MAIIMHHOTO oOyueHus; crneunduky BHeEN-
PEHHUS CUCTEM MAIIMHHOTO 0OyYeHHs B «OTPACIH», HE
yMEeT aHaAIU3UpOBaTh 33Jadyy, HE OCYLIECTBISAET Jie-
KOMIIO3UIMIO 33/1a4y; HE YMEET NPUMEHATh J10CTATO4-
HOE KOJIMYECTBO 3BPUCTUK; HE UHTEPECYETCS] HOBBIMU
TpPEeHJaMHU B CBOEH MpogecCHOHANBbHOW OTpaciu; He
BEPHO OLIEHUBAET CIOXKHYI CUTYalHI0, HE BEPHO Olle-
HUBAET PUCKH U NIOCIIEACTBUSI CBOUX JEHCTBHI.

TECTOBBIC 3aaHUs
(0-13 6ammoB);
HHIUBHIyATbHOE 3a-
JaHue
(0-3 6anna);
BOIIPOCHI IS 3a4eTa
(0-18 6amoB)
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Bce KOMITIEKTHI OIIEHOYHBIX CPEACTB (KOHTPOJIBbHO-H3MEPUTEIHHBIX MaTepUAIOB), HE00-
XOJIUMBIX JJIs OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, XapaKTepHU3y-
forye dTanbl GOpMUPOBAHUS KOMIETCHIIMA B MPOIECCE OCBOSHUS IUCIUIUIMHBI (MOIYIs) TO-
IpOoOHO NPECTaBICHbI B TOKyMeHTe «DOH OIEHOYHBIX CPEICTB AUCHUUIIIUHBI (MOIYJIS)».

1. Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecnevyeHne TUCIUIINHBI

(monyJist)
7.10cHOBHasi yueOHas qUTEpaTypa:

1. OcHOBBI UCKYCTBEHHOTO MHTEJIEKTa: y4eO. mocobue s By3os/Cumopkuna WM.IM.:
Knopyc, 2014. - 245 c.: un. - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TommauéB, C. I'. OCHOBBI MCKYCCTBEHHOTO HHTEIEKTa : ydeOHoe mocobue / C. T.
Tommaués. — Cankrt-IletepOypr : BI'TY "Boenamex" um. J[.®. Ycrunosa, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3neKTpoHHBIH / JlaHb : 3IeKTpOHHO-OMONIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI HCKYCCTBEHHOTO HMHTEIUICKTa : yueOHoe mocobme / E. B.
bopogckas, H. A. JlaBeimoBa. — 4-¢ uzn. — Mockaa : Jlabopatopus 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 3neKTpoHHBIH // JlaHb : 3IeKTpOHHO-OMONIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CuMBOIMYECKHIH HCKYCCTBEHHBI WHTEIUIEKT: MaTeMaTUYeCKUe

OCHOBBI TIPEJICTABIICHUS 3HAHUH : ydeOHoe mocooue misi By30B/ ®. A. HoBukoB. — Mocksa :
WznarensctBo FOpaiit, 2023. — 278 c. — (Bricmiee ob6pazosanne). — ISBN 978-5-534-00734-
3. — Tekcr : snextponHblii // OOpazoBarenbHas miarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/512382
7.2 lonoJIHUTeIbHAs Y4eOHas JuTeparypa:

1. Pribuna I' B. OcHOBBI IOCTPOCHUSI MHTEJIEKTYAIBHBIX CUCTEM: y4eb. mocodue s BY-
30B/Pri0buna I'.B. - M.: ®unancer u cratuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DnemMeHThl MaTeMaTH4eckoil TeOprur MAlIMHHOTO 00y4deHus: yuel. mocodue

g By30B Berorun B.B.; Mock. ¢u3nko-texH. us-T (roc. yu-1), PAH, UH-T npoGnem nepenauu
uHpopmanuu uM. AA. Xapkesuya. - M.: MOI'U - UIIIINU PAH, 2010. - 231 c. OcHOBHI uc-
KycTBeHHOro uHTesiekra. [Ipaktudeckuil kypc: ydeb. mocobue st By3oB / Uymoko BIIL,
Actaxosa N.@., [Toranos AC. [u np.]. - M. BUHOM. Jlabopatopust 3nanuii: ®uzmatiut, 2008.
-292 c.

3. SAcuunkuit JI.H. BBeneHne B MCKYCCTBEHHBIN HWHTEIIEKT: yued. mocobue s BY-
308/ Acaunkuit JIL.H. - 2-e usn., ucrp. - M.: Akagemus, 2008. - 174 c.

4, Ocunos I'.C. MeTo/ibl UCKYCCTBEHHOTO HHTEJUICKTA: Mororpadus /Ocunosr C, - M.:
®wusmataut, 2011. - 295 c. .

S. JIro b. Teopust u mpakTrKa HeolnpeneneHHoro nporpammuposanus/JIro b.; mep. ¢ aHr.
TromenneB 10.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
auit, 2009. - 416 c.

6. Pyukun B.H., ®ynun B.A. YHuBepcanbHbIii HCKYCCTBEHHBIH MHTEIIEKT U SKCIIEPTHHIE
cucremsl / Pyuxun B.H., ®ynun B.A. - CI16.: BXB-Iletep6ypr, 2009. - 238 c.
7. Kypeitunk BB., Kypeitunk B.M., Pomsun CU. Teopust 3BOMIOLHMOHHBIX BBIYHCICHUN:

[Monorpadus] / Kypeitunk BB., Kypeitunk B,M., Pog3un CH, - M.: ®uzmatiut, 2012. — 260 c,

7.3 MeToauyecKkue yKa3aHusi 10 OCBOEHUIO TUCHMILIHUHBI (MOTYJIA)
Metoauyeckue ykazaHus JUIsl MPOBEACHUS MPAKTHUECKUX 3aHATUN MO AUCHUIUIMHE «OCHOBBI
HCKYCCTBEHHOT'O MHTEJUIEKTa» A HanpasieHus noarotoBku 09.03.01 Mudopmartuka u BUMC-
JUTENIbHAs TEXHUKA.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

7.4 UudopmanmonHbie M HU(PPOBBIE TEXHOJI0TUH (IPOrpaMMHoOe odecneye-
HHe, COBPeMeHHbIe NPo(ecCHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAILHOHHBIE

CIIPABOYHBIE CHCTEMBI)

VYyebHas nucuuiuivHa (MOJYJb) MpeIycMaTpUBaeT OCBOCHHE MH(POPMAIMOHHBIX U ITU(-
POBBIX TeXHOJIOTUH. Peanu3arus muppoBBIX TEXHOJIOTHN B 00pa30BaTEIbHOM MIPOCTPAHCTBE SB-
JSeTCs OJJHOW W3 BXKHEWIMX IIeJied 00pa3oBaHMs, JAIOMICH BO3MOXKHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00yJaromuXxcs Kak OyIyluX BhICOKOKBAIN(UIIMPOBAHHBIX CIIeLHa-
JIMCTOB.

[udpoBsie TEXHOJIOTHH HPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pEIICHHS
3a7a4 MpodecCHOHAIBHOTO0, COIMATLHOTO, JUMYHOCTHOTO XapaKTepa C UCTIOIb30BaHUEM Pa3Iny-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTWH. OcBoeHHe HHU(POBBIX TEXHOJOTUH B paMKax
JaHHOW NUCIMILIMHBI (MOMIYJIsI) OPUEHTUPOBAHO Ha CHOCOOHOCTh 0E301IaCHO W HAJICHKAIIUM
00pa3oM NoJy4arh JOCTYII, YIIPABIATh, MHTETPUPOBATh, OOMEHUBATHCS, OLICHUBAThH U CO3/1aBaTh
MHGOPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. ®opMupoBanue mud-
POBOIl KOMIIETEHTHOCTH IMpeamnojaraetT paboTy ¢ JaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMH JUIS
KOMMYHUKAITUH.

7.4.1 DJ1eKTPOHHO-0UOJINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/u (CeteBast anmekTpoHHAsE OMOINOTEKA)

2. baza maHHBIX 31eKTpOoHHBIX HH(popMannoHHbIX pecypcoB ®I'BHY ITHCXb (norosop
1o 00eCTIeYeHHIO OCTYTa K 3JEKTPOHHBIM nH(popMannoHHbM pecypcam OI'BHY ITHCXEB ue-
pe3 tepmunan yaanenHoro nocryna (TY [ ®I'BHY LHHHCXB) ot 09.04.2024 Ne 04-YT/2024)

3. DnekrponHas 6ubnnoreunas cucrema «HanmonanbHbI UppoBOH pecypc «PyKkoHT»:
Komnekiun «ba3ossiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT 110 MPEJ0CTaBICHHIO J0CcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrporHoe H3naTenbcTBo FOPAWTY (https://urait.ru/) (roroBop Ha oka3aHue
YCIIYT TIO TIPEIOCTABIEHHUIO IOCTyNa K 00pazoBaTenbHOM iargopme OO0 «INEKTpOHHOE U3/1a-
tenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-0MOMMOTEYHAst crctema «Bepranckuin» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3/THOE UCIONIb30BaHKe TIpousBeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanmonanbHuas snextpoHHas OuOmmorteka» (https://rusneb.ru/)
(orosop o noakioueHun k HOb u npenocrasnenun nocryna k oosexkram HOb ot 02.02.2024
Ne 101/HDB/4712-1)

7. CornaiieHue o COTPYyIHHYECTBE MO OKAa3aHUI0 OMOIMOTEYHO-MH(OPMAIIMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIIYT MOJIb30BATENSIM YHHBEPCUTETA U3 YHCIIa MHBAIUIOB 110 3PEHUIO, C1a00-
BUJISIINX, UHBAJIUIOB APYTUX KATETOPUH C OTpaHMUYEHHBIM JOCTYNOM K HH(OpMaluu, JuI,
UMEIOLIUX TPYAHOCTU ¢ uTeHueM IiockomneyatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHasi Hay4Has oubmmorteka M. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
mieHue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UndopManmoHHbIe CIIPABOYHbIE CHCTEMbI
1. CnpaBounas npaBoBas cucteMa KoncyneranTtlmoc (10roBop mocTaBKu, aganTaluid U
COIPOBOXKACHHUS FK3eMIusIpoB cucteM Koncynprantllnroc ot 28.02.2025 Ne 12413 /13900/3C).
2. DneKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Crucrema TAPAHT» (moroBop Ha yciy-

TH IO COMPOBOXIeHHIO oT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHbIe PO(deccHOHATBHBIE 0a3bl TAHHBIX
1. basza JAaHHBIX HOPMATUBHO-IIPABOBBIX AKTOB I/IH(I)OpMaI_[I/IOHHO-OGpﬁBOB&TCJ’IBHOﬁ npo-
rpammbl «PocmeTony (morosop ot 05.09.2024 Ne 512/2024)
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Hust - https://elibrary.ru/

2. baza nannbix Hayunoii snextponnoit 6ubimorexkn eLIBRARY.RU — poccuiickuii un-
(bopMaIOHHO-aHATUTHYECKUI MTOPTa B 00JIaCTH HAyKH, TEXHOJOTHH, MEAUIMHEI U 00pa3oBa-

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

4. OrtkpeiTie naHHble DenepalbHON  CIYXKObI

https://rosstat.gov.ru/opendata

FOCYyJapCTBEHHOW CTAaTUCTUKHU -

7.4.4. JIuuieH3MOHHOE U CBOOOIHO PacCNPOCTPaHsieMoe NPOrpaMMHoOe obecre-
YyeHHe, B TOM YHCJie 0TeYeCTBEHHOT0 MPOU3BOICTBA

Ne HanmenoBanue PazpaboTunx HoctynHocTh Ccputka Ha Enuabiit PexBuzutel noa-
IO (mpaBoobma- | (IUIICH3MOHHOE, | peecTp POCCHICKUX TBEPKAAOIIETO J10-
JaTeb) cBOOOIHO pac- | mporpamm mis O9BM | kymenra (mipu Hamu-
npocrpansiemoe) | u B/l (mpu Hamuum) YUH)
1 | Microsoft Windows, Microsoft JIuneH3nonHoe - Jlunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-
CTBUS: OECCPOYHO
2 | AwnrtuBupycuoe po- | AO «Jlaboparo- | Jlunensuonuoe | https://reestr.digital.g | CyGnuieH3noHHbIH
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 09.12.2024 Ne 6/H,
ousHeca CPOK JICHCTBHS: C
09.12.2024 mo
09.12.2025
3 | MoiitOduc Crangapr- | OOO «Hosbie JluuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JavHbIe TEX- ov.ru/reestr/301631/? «PyOukon»
OducHbli maker nosoruu» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C TOKY- cusi) 03641000008190000
MEHTaMH ¥ MMOYTOH 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 OducHsrit maket AO «P7» JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrercy
(meckromHast Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JieficTBust: Oec-
CPOYHO
5 OrneparioHHast CH- 00O "bazanet | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
creMa «Anpt O6paso- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE rpaMMHoOe ofec- sphrase_id=4435015 or 24.10.2023 Ne
neyerme" 03641000008230000
07
CPOK JieficTBus: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunenswonnoe | https://reestr.digital.g | JluueH3uoHHBIH 1O-

Ma JJ1s1 OOHAPYKEHHS
TEKCTOBBIX 3aMMCTBO-
BaHUH B y4eOHBIX H
HayYHBIX paboTax
«Antumnaruat BY3»
(https://docs.antiplagia

ruat» (Poccust)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «AH-
TUILIaruart» OT
23.05.2024 Ne 8151,
CPOK JAeHCTBUS: C
23.05.2024 o
22.05.2025
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us.ru)

Acrobat Reader Adobe Systems | Cso6omHo pac- - -
- IPOCMOTP TOKYMEH- TIPOCTPAHIEMOE
toB PDF, DjVU

Foxit Reader Foxit CBo6oHO pac- - -
- IPOCMOTP JTOKYMEH- Corporation NPOCTpaHsIeEMOE
toB PDF, DjVU

o

o~

T NoOa,rwNE

7.4.5. Pecypcbl ”HGOPMAILHOHHO-TEJIEKOMMYHHUKAMOHHOM ceTH «HTep-
HET»

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

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

@OpeiiMBOPK MAITMHHOTO 00y4eHus ISl si3bika Python ¢ OTKPBITBIM UCXOIHBIM KOJIOM
https://pytorch.org/

OtkphiTas 6unbauoTeka https://keras.io/

Caiit ®enepanbHOil ciyk0bl rocyapcTBeHHON ctatuctuku (Poccrar). DnekTpoHHbIHN pe-
cypc. Pexxum pocryma: http://www.gks.ru/

Caiit TepputopuansHoro oprana denepanbHOi CyK0bI TOCYIapCTBEHHON CTATUCTUKH 10
TamboBckoit o6mactu (TamOoBcTat). DnekTpoHHBIN pecype. Pexxum nocryna:
http://tmb.gks.ru/

Pexxum moctyma: http://www.rbc.ru/ - PocbusnecKoncantusr

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

Caitr BbICLIEH aTTecTaMOHHON Komuccnu // http://vak.ed.gov.ru

7.4.6. HudpoBble HHCTPYMEHTDI, IPUMEHsIEMbIe B 00pa30BaTeILHOM IPO-

mecce
LMS-mnardopma Moodle
BuprtyanbsHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
O6umaunsie cepsuchl: Annekc.luck, O6nako Mail.ru
Cepsucsl onpocos: Suaexkc ®opmel, MyQuiz
Cepsucel Buaeocss3u: Suaekc teixemoct, Webinar.ru
CepBuc coBMecTHOM paboOTBl Haj mpoekTamu Juid  HeOonbiiumx rpynn  Trello

ttp://www.trello.com
7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsAEMbIE NIPU U3YYEHUU JUCHUILTHHBI

Ne | IIudpossie Texnonoruu | Buabl yueOHol paboThl, BoON- | DopmMupyembie NJAK
HSIEMBIE C IPUMEHEHUEM ITUPPO- | KOMIIETCHIIUU
BOU TEXHOJIOTHH
1. | O6maunsle Texnonoruu | Jlekmuu VK-1
[IpakTnueckue 3aHATHS
(JJaGopaTopHbIie paboThI)
2. | bonemme na"nueie Jlexmun VK-1
[TpakTudeckue 3aHsATH
(JTaboparopubie pabOTHI)
3. | Texnonoruu Jlexuuu YK-1
OECIPOBOJTHOM CBSI3U [TpakTHdeckue 3aHsATHS
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(JTaboparopabie pabOTHI)
4. | HoBsie Jlexuun YK-1
IIPOM3BOJICTBCHHBIC [TpakTuyeckue 3aHsATHS
TEXHOJIOTHH (JTaboparopubie pabOTHhI)

8. MarepuajibHO-TeXHUYECKOE o0ecneYeHue M CHUILIHHBI (MOAYJIs1) (MOAYJIs1)

HaumeHnoBanue crie-
IIHAJIBHEIX ITOMeEIIe-
HUH U TOMEIIEHUNH
JIJIS CAMOCTOSTCIIb-
HOM pabOTHI

OCHaHIeHHOCTL CIeLUaJIbHBIX MMOMEILCHUHN U ITOMEIIEHUM A1 CaMOCTOSTEIbHOM pa6OTH

393760, Poccus,
Tamb6oBckas 001acTh,
r. MuuypuHCK, yi.

WurepHannoHAIbHAS,
Jqom Ne 101, 2/32

VYueGHas ayIuTOPUS AL IPOBEICHUS YUeOHBIX 3aHATHI JIEKIIMOHHOTO TUIA: MIHTepaKTHBHAs
nocka — 1 mrr.; Cucremubiii KommrekT — 1 1mT.; [IpoekTop Viewsonic — 1 mrr. HaGopsr meMoH-
CTPAIIIOHHOTO 000PYAOBaHMS U YIeOHO-HATIIITHBIX TOCOOUH.

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHCk, yiu.
WNHTtepHaunoHanpHas,
noM Ne 101, 1/114

VYueOHast ayJuTOpHs AJIsl IPOBEACHUS YUSOHBIX 3aHITHI CEMUHAPCKOTO THUIA, KYpPCOBOTO
MPOEKTUPOBAHUS (BBIIOJHEHUS KYPCOBBIX Pa0OT), IPYNIIOBBIX U HHAWBUAYaJIbHBIX KOHCYJIb-
TaIMi, TEKYIIEero KOHTPOJIA U MPOMEXYTOUHOI aTTecTanuu (KOMIbIOTepHBIH knacc): Cu-
cremublii komruiekT (ITpoueccop Intel Original LGA 1155 Celeron) — 9 mr.; KabuneT ocHa-
IIeH MaKeTaMH, HarJISIHBIME y4eOHBIMH TIOCOOUSIMH, TPEHAKEPAMH U JPYTUMHU TEXHUY -
CKUMH cpencTBamMy. KoMnbloTepHas TEXHHKA MOIKITIOUEHA K ceTh «MHTepHeT» 1 obecrieueHa
nocrynoM B OMOC yHuBepcuTeTa.

393760, TamOOBCKast
0071acTh,
r. MuuypuHCkK, yi.
WHTepHaIMOHATIBHAS,
moM Ne 101, 1/210

IMomereHue it CaMOCTOATEIbHOU paboThl: ipuHTEp — 3 1T., MDY Canon i-Sensys MF
4410, noytoyk Hewlett Packard Pavilion, komnetorep — 3 mt, komnbetotep Celeron E 3300,
kommnberotep Dual Core, kommesrotep OLDI 310 K/I, xomupoBansHsIi ammapat Kyocera. Kowm-
IBIOTEPHAs TEXHUKA TOAKIIIOUeHA K ceTH «VIHTepHeT» 1 00ecneyeH OCTYIl B IEKTPOHHYIO
MH()OpMaMOHHO-00pa30BaTEIBbHYIO CPEly YHUBEPCHUTETA.

Pabouas mporpamma TUCIUTUTHHBI (MOIYJISI) COCTABIIEHA B COOTBETCTBHH C TPEOOBAHUSIMU
@®I'OC BO no nampasnenuto — 20.03.01 «TexHochepnas 6GezomnacHocTh» 0T 25 mast 2020 r. Ne

680

ABTOpBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKN U MH(POPMALMOHHBIX TexHonorui Kapreunna H.B.
Crapmnii npenojaBaTesb Kadeapbl MaTeMaTUKH, QU3UKUM M HWHGOPMAIMOHHBIX TEXHOJIOTUMN

[TyenuuneBa H.B.
Penensent:

SaBeI[YI-OH_II/Iﬁ Kaq)ez[poﬁ CTaHAapTUu3anuu, METPOJIOTUU U TCXHUYICCKOTO CEpBUCA, K.T.H., JOLCHT

XaryHues B.B.

[Iporpamma paspaborana B coorBeTcTBUU ¢ TpedboBanusmMu GI'OC BO.
IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl MaTeMaTHKHU, (PU3UKU U UH(OpPMAIMOH-
HbIX TexHosoruil. [Ipotokos Ne 9 ot «01» urons 2023 r.
[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKOH KOMHCCUU WH)KEHEPHOTO
nacturyta ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 10 ot 19 nrons 2023 r.
IIporpamma yTBepxkieHa PemeHneM yueOHO-METOAMYECKOTO COBETAa YHUBEPCHUTETA MPO-
ToKOJ NelO ot 22 nrons 2023 rona.
[Tporpamma nepepaboTaHa 1 A0MOIHEHA B coO0TBeTcTBUU ¢ TpeboBanusimMu ®I'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceJaHUU MaTeMaTUKH, GU3UKNA U WHOOPMAITMOHHBIX TEX-
HoJoruii, mpotokois Ne 10 ot 13 mas 2024 r.
[Tporpamma paccMOTpeHa Ha 3aceJaHUN y4eOHO-METONYECKONH KOMUCCUU MHKEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii I'AY, nporokon Ne 9 ot 20 mas 2024 r.
[IporpamMma yTBepkJIeHa Ha 3aceJaHUU Y4eOHO-METOJIUYECKOTO0 COBETa YHUBEPCHUTETA
npoTtokon Ne 9 ot 23 mas 2024 1.
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[Tporpamma nepepaboTaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl MaTeMaTuku, GU3NKKA U WH(pOpMaIn-
OHHBIX TEXHOJIOTUH, poTokoa Ne 8 ot 7 anpens 2025r.

[Tporpamma paccMOTpeHa Ha 3acelaHHM y4eOHO-METOANYECKONH KOMUCCUN UHKEHEPHOT O
unctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 8 ot 14 anpens 2025r.

[TporpammMa yTBep:kJieHa Ha 3acelaHMM Y4eOHO-METOAMYECKOI'O COBETa YHMBEpPCHTETA
npotokos Ne 8 ot 23 anpesns 2025 rona.

OpuruHan JTOKyMEHTa XpaHUTCS Ha KadeApe TEXHOJOTHMUYECKUX IMPOIECCOB U TEXHO-
chepHOil 6€30MacHOCTH.
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