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IrpaMMBbI

1. Ilesiu ocBOEHUSI AMCUUTIIMHBI (MOTYJIA)

[ensiMu OCBOCHUS TUCIUIUIMHBI (MOMYIIS) SIBISIETCSI OBJaJIeHUE O0yUYaIONUMUCS OCHOB-
HBIMHU ME€TOJaMH TCOPHU HHTCIICKTYAJIbHBIX CUCTEM, HpI/IO6pCT€HI/Ie HAaBBbIKOB I1O HCIIOJIB30Ba-
HHUIO MHTCJUICKTYAJIbHBIX CUCTCM, U3YUCHUC OCHOBHBIX MCTOAOB NPCACTABICHUS 3HAHUU U MO-
JICTTUPOBAHUS PACCYKICHUM.

2. MecTto qucuMIIMHbI (MOAYJis1) B CTPYKType 00pa3oBaTe/ibHOI Mpo-

CormnacHo yuyeOHOMY 11any 1o HampasieHuto moarotoBku 20.03.01 Texnocdepnas 6e3omac-
HOCTh JucHuIuinHa «OCHOBBI HCKYCCTBEHHOTO MHTEJUIEKTa» oTHOocuTcs K bioky 1. Jlucuummm-

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

Jlnist OCBOCHMSI TUCIMITIIMHBI (MOTyJ1s1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa 00y4aromin-
€csl UCIOJIb3YIOT 3HAHUS, YMEHHUS, HaBBIKH, COPMHUpPOBAHHBIC B XOJE€ M3YYCHUS AUCLHUILIIMH
«Uupopmarukay, «Beiciias matematukay», «HaueprarenbHas reometpus. UnxenepHas rpadu-

Ka».

Marepuan AUCHUIUIMHBI (MOIYJIS) TECHO B3aMMOCBSI3aH C TAKUMHU TUCHUILTUHAMU (MO-
oynsmu), kKak «Dusukay, «IIEeKTPOHHKA U 3JEKTpoTexHukKay, «lIpomsBoacTBeHHas Oe3omac-
HOCTh» 3HAHUS, YMEHUSI U HABBIKU, CHOPMUPOBAHHBIC B XOJI€ M3YUYCHHS JAHHOW TUCIUTIIUHBI
(Moynsl) HEOOXOAUMBI B JANbHEHIIEM 7Sl MPOXOXKACHUS MTPOU3BOJICTBEHHON MPEIIUILIIOMHON
MPAKTUKHU ¥ TIOJIFTOTOBKH K CJJa4y€ roCyIapCTBEHHOTO AK3aMeHa.

3. [lnanupyemble pe3ybTaThl 00y4eHHS MO0 IUCUMUILINHE, COOTHECEHHbIE

¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHHUS 00pa30BaTeJIbHOM MPOTrPaMMBbI
OcBoenue JUCHUITIIIMHBI (MOI[y.]'IH) HalIpaBJICHO Ha (I)OpMI/IpOBaHI/Ie CJICAYIOIHNX KOMIICTCH-

LUAH:

YK-1 CnocobeH ocymiecTBIsTh MOUCK, KPUTHUECKUN aHAIM3 U CHHTE3 MH(OpManuu, mpume-
HATHh CUCTEMHBIN MOAXO/ JIJIsl PEIICHUsI ITOCTABJICHHBIX 3a7a4

Kox u HaumeHo-
BaHUC YHHUBEp-
CAJIbBHOM KOMIIC-
TEHIIMHU

Kong n nHanmeno-
BaHHE MHIUKATO-
pa IOCTIKEHUS

Kpurepun onieHUBaHHS Pe3yIbTaTOB O0yUCHHS

HU3KUH (0110-
POTOBBIi, KOM-

TOPOTOBBII

0a30BbII

MIPOJABUHYTHII

VYK-1 Cnoco-
OeH ocy-
[IECTBIIATh
MOWUCK, KpH-
TUYCCKHUI
aHaju3 i
CHHTE3  HUH-
(dopmarumy,
MIPUMEHSTh

YHHBEPCaIbHBIX TICTCHITUS HE
KOMIETEHIINH copMupoBaHa)
KaTeropI/m YHUBCPCAJIBbHBIX KOMHGTGHHI/II;'I - CucreMHOE U KPUTHYCCKOC MBIIIJICHUC
OTau4uHO
N-1yk.1 Amnanu- | He moxer Cnabo ananms3u- | XOpoio aHaju- aHaTHUpyeT
3UpyeT  3amad aHAIM3UPOBATH eT 3a/1a4 3UpyeT  3ajad
py' nady, p py nady, py nady, saauy, BBUIEISS
BEIIIENSAA ee 0a30- | 3amady, BEIIENSAS | BEACTSIS ee Oa- | BeIOeIsii ee 0Oa-
ee 0a3oBBIE CO-
BBIE COCTaBISIO- | ee 0a30BBIE CO- | 30BBIE  COCTaB- | 30BBIE  COCTaB-
CTaBIIIONINE,
e, OCYIIECTB- | CTaBIAIONINE, HE | JIAIOIIHE, CNa0do | JIAIOIIUE, XOpo- OTIMHO  oc
JSET JEKOMIO3H- | OCYIIECTBISCT OCYILECTBIISICT IO OCYIIECTBIIS- LeCTBISET ):[}el
U0 3a/1a9H JEKOMITO3HIUI0 | JEKOMIIO3HIIUIO €T  JICKOMITO3H-
KOMIIO3HITUIO
3amaun 3amaun U0 331291
3aJlauu
He moxer naxo- | He gocrtatouno | Jloctatouno

CHUCTEMHBIN
NoaXoa IS
peuenus
MOCTaBJICH-
HBIX 3aJ1a4

NA-2yx-1 -
Haxonutr u xpu-
TUYECKU  aHaJu-

JIUTb U KPUTHUYC-
CKH aHAJIHM3UPO-

YCTKO HAXOOUT H
KPUTUYECKU aHa-

OBICTPO HAXOJIUT
W KPUTHYCCKH

VYcnemHo Haxo-
AUT U KpI/ITI/I‘{e-
CKH aHaJM3UPyeT

BaThb HUHPOpMa- JIN3UPYET HH- aHaJInu3nu T
3upyer HHpOpMa- bop Py by nHpOPMaLHIO,
nyio, Heobxomu- | Gopmammio, He- | HHPOPMAIHIO,
M0, Heo0Xoau- HE0OX0TUMYTO
MYyIO JJIS penie- | 00XOIUMyro sl | HEOOXOAUMYIO
My JUIS  pelle- JUIS peteHus
HUS pelreHus mo- | Juis peureHust .
HUS  TIOCTaBJICH- N . . MTOCTABJICHHOM
. [TOCTaBJIEHHON CTaBJICHHON 3a- | MOCTaBJICHHOMN
HOW 3a1a4u. 3a/1a4m.
3a/1a4yu. Jauu. 3a1a4n.
WA-3 yk-1 - He wmoxer pac- | Cmab6o paccmar- | JJ0CTaTOUHO YcmemHo — pac-
PaccmaTpuBaeT CMOTPETh  BO3- | pUBaeT BO3MOX- | OBICTPO pac- | cMaTpuBaer
BO3MOXKHbBIE BapH- | MOXKHBIE ~ Bapu- | Hbl€ ~ BapPUAHTHI | CMATPUBAET BO3MOXHBIE Ba-
aHTBl  pelIeHHMs | @HTBl  PEUIEHUs | PEIIEHMs 3a/au, | BOSMOKHBIE Ba- | PUAHTBl  pelle-
3a]a4y, OLlCHMBas | 3aJa4d U Olle- | YTOOBl OIEHUTh | PUAHTHI  PElle- | HUS 3aa4u,
UX JOCTOMHCTBA ¥ | HUTh HX JOCTO- | UX JIOCTOMHCTBA | HHS 3aJ{a4d, 4eT- | OLCHUBAS ux
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HEJIOCTATKHU. HHCTBA U HEIO- | U HEJOCTATKHU. KO OLICHMBAas UX | JOCTOMHCTBA U
CTaTKH. JIOCTOMHCTBA ¥ | HEIOCTATKH.
HEJIOCTATKHU.
He nocraTrouno JloctaTtouHno
He wmoxer rpa- OdYeHb TpaMoT-
rpaMOTHO,  JIO- | TPAaMOTHO,  JIO-
MOTHO, TUYHO TUYHO HO,
NA-4yk1 I'pa- | noruuso, ’ ’ JIOTUYHO,
apryMeHTHPOBa- | apryMEHTHpPOBa-
MOTHO, JIOTHYHO, | apryMEHTHpOBa- | Ho apryMeHTHpOBa-
apryMeHTHPOBaH- | HO HO
HO ¢dopmupyet | chopMHpPOBATH (opmupyer (opmupyer ¢dopmupyet
CcOOCTBEHHEIE CcOOCTBEHHEIE
CcOOCTBEHHEIE cOOCTBEHHEBIE CcOOCTBEHHEBIE
CYKICHUS U | CYXICHHSA 71
CYXICHUS W | CyXICHUI n CYXKICHUS 31
OIIEHKH. OILICHKH.
oneHKH. OTian4a- | OIEHKH. OILICHKH.
Cnabo ommm- | Xopomo OTIH-
eT daktel oT MHe- | He OTJINYAET Beictpo otimya-
o 4aeT (aKThl yaeT
HUH, WHTEprpeTa- | GakThl OT MHe- 9 er
N N OT MHEHHIA, GdakThl OT MHe-
LUK, OIEHOK U | HUA, N (dakTel OT MHE-
. HHTEpIIpETa- HUH, N
T.JI. B pacCykie- | HHTEPIIPETaIlHiA, N . HUH,
LA, OI[EHOK HUHTEPIpETAINH, N
HHUSIX JIPYTHUX | OICHOK W T.J. B HHTEpIpETAIUH,
U T.J. B PaCCyX- | OLICHOK U T.JI. B
y‘-IaCTHI/IKOB pi(S paCCy)KZ[eHI/IHX OLCHOK U T.A. B
IEHUSAX paccyXKICHUIX
TEJIBHOCTH OPYTUX  ydacT- paccyXKICHUIX
OPYTUX YY9acTHH- | APYTHX  ydacT-
HHUKOB J€ATENb- IpYTAX  yd4acT-
KOB HHUKOB JEATEIIb-
HOCTH HHKOB
ESITENHHOCTH HOCTH
NUO-5yk1  Ompe- Cmabo ompene- | Xoporo omnpe- Vcenemnito onpe-
A P He moxer onpe- pen P p p
eJIseT W OILIEHHU- J— JISIET U ZeJIaeT ZeJIsgeT
BaeT ITOCIEICTBHS e — OILIEHMBAeT  IIO- M OLIEHUBAET M OLIEHUBAET
BO3MOXHBIX pe— CJICACTBUSA IOCJICACTBUS IIOCJICACTBUS
o IIOCJICACTBUA
HICHUU 3ada4Yn BO3MOXHBIX pe- BO3MOKXHBIX pe- BO3MOXHBIX pe-
BO3MOJHBIX pe- N . .
o J11(S350%07%1 HICHUN 3aJa4u. HICHUN 3aJa4u.
LIEHUH 3aJa4u.
3aJ]auu.

B pe3ynbrare u3yueHuss AMCUUILINHBI (MOYJIs1) 00yUaroIUiCs TOIKEH:
3HaTh OCHOBHbIE HAIIPABJIECHUs aHAJIN3a JAHHBIX; APXUTEKTYPhl ITTyOOKHX HEMPOHHBIX Ce-
Tel, IPUMEHSEMbIX B PELICHUH NMPAKTUYECKUX 3a]ay; MPUHIMIIBI TPUMEHEHUS

TeU B 3a1a4ax ¢ npuMmeHenuem MU;

HEWPOHHBIX Ce-

YMETb OCYLICCTBIIATH KpI/ITI/I‘-IeCKI/II\/'I AHAJIN3, IPUMCHAITH CHCTEMHBII nmoaxoa i peuic-
HUA IMOCTABJICHHBIX 3a/1a4, HACTPANBATb HeO6XOI[I/IMOC OKPYKCHUC IJIA pa6OTLI C HeﬁpOHHLIMPI
CCTAMU,; OCYHICCTBJIATH KpI/ITI/I‘-IeCKI/Iﬁ aHaJInu3 HpO6J’I€MHI)IX chyauHﬁ Ha OCHOBE€ CHCTCMHOI'O

nmoaxojaa, BBIpa6aTBIBaTB CTPATCTUIo JICHCTBUIA;

BJIa/IETh HABBIKOM IIPOBEJCHMS MOJIHOTO LIMKJIA BBIYUCIUTEIBHOIO SKCIIEPUMEHTA, OTpa-
KEHHUS X0J1a BBIITOJHEHUS MPOEKTa U MOJYYEeHHUs Pe3yabTaTOB B OTYETAaX U JOKYMEHTAIMH; Blla-
JIeeT HaBBIKOM MCIIOJIb30BaHMS CYIECTBYIOIIMUX MPOrPAMMHBIX OMONIMOTEK U MOJENel, co3aa-
HUS MIPOTPaMMHBIX peau3alui rTyO0KUX HEHPOHHBIX CETEH.

3.1 MaTpuia cooTHeceHHs TeM/pa3/1eJI0OB Y4e0OHOM TMCHUIIMHBI (MOXYJIS) U
(¢opMupyeMbIX B HUX YHHBEPCAJbHBIX KOMIIETEHIUIA

Tewmsbl, pazniensl TUCHUIUIUHBI (MOAYIIS) Komnerenuumn Oo6ee
KOJIMYECTBO
YK-1 KOMIIETCHIIUH
1. BBeneHue B UCKYCCTBEHHBI HHTEIIJIEKT + 1
2. DKCIEPTHBIC CHCTEMBI U TIPEJICTABICHHE + 1
3HaHUU
3. AJTOpPUTMBI TIOMCKA PEIICHUI + 1

4. CTpyKTYypAa U coAepKaHUe TUCHMILIMHBI (MOLYJIA)
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OO011ast TPYI0EMKOCTh JUCIIUTUTAHBI (MOJIYJIS) COCTABIISCT 2 3aUETHBIX €AMHUIIBI (72 aK.4acoB)

4.1. OO0beM quCHUIUINHBI (MOAYJIsl) U BUAbI Y4e0OHOIl pa0doThI
KonnuecTBo ak. yacos
e 1o OYHOU opMe | 10 3a04HOMU pop-
o0yueHHs Me 00ydeHUs
2 ceMecTp 2 Kypc
OO01m1as TpyA0€MKOCTh JUCIUIUIMHBI (MOJTYJIS) 72 72
Konrakthas pabota 00ydJaronuxcs ¢ mpernoiaBa- 42 16
TEJEM, B T.U.
ayJIMTOPHBIE 3aHSITHSI, U3 HUX 42 16
JIEKIUU 14 6
JlaGopaTopHbie pabOThI 28 10
CamocTosTenpHas padoTa 00yJaronuxcs 30 52
mpopaboTKa y4eOHOro MaTepuaia Mo JUCIIH- 10 20
IUIMHE (KOHCIEKTOB JIEKUUH, y4eOHUKOB, MaTepU-
AJIOB CETEBBIX PECYPCOB)
BBIIIOJHEHNE UHIMBUAYAIbHBIX 3aJaHUN 10 20
MOJATOTOBKA K TECTHPOBAHUIO 10 12
KoHTpoib - 4
Bua uToroBoro KOHTpoIIst 3a4eT
4.2. Jleknuu
Ne Pa3nen qucuumnuHel (MOys1), TEMBI Ob6bveMm dopmupyronme
JEKIHMIA U UX COAEpIKaHue B aK. yacax KOMIICTEHIIH
O4yHas 3a04YHas
thopma thopma
oOydeHust | oOyueHus
BBeenne B MCKYCCTBEHHBIH HMHTEJI-
JIEKT
1. OcHOBHBIE 3a/layll CUCTEM HCKYCCTBEH- 2 2 YK-1
Horo MHresekTa. Kiaccuduxanus, kia-
CTEepH3allHsl, perpeccusi.
2. Tumbsl MaIMHHOTO O0YYEHUs: C y4UHTe- 2 VK-1
aeM, 6e3 yuuTesns, C YaCTUYHBIM IpPHUBJIE-
YEHUEM YUUTEIIsA, 00ydeHHe ¢ TIOIKpPeT-
JICHHUEM.
JKCIepTHbIE CHCTEMBbI U NpeAcTaBJIe-
HHE 3HAHUI
3. Knaccugukaius Ha npumepe alropurma 4 2 YK-1
k-ommxkaitimux coceneit (KNN) Ormiuo-
HaJbHO: BBICTpBI mouck Ommxaiiux co-
ceneil. MeTpuKH OLIEHKHU Ki1accupuKa-
MU TTOJIHOTa, TouHOCTh, F1, ROC, AUC.
BanunanuonHnas u TecToBasi BHIOOpPKa.
Kpocc-Banumanus. Pabora ¢ kareropu-
QIbHBIMUATIPH3HAKAMH.
4. Perpeccus. MeTpuku OLICHKH PErpeCcCUn: 2 YK-1
MSE, MAE, R2 — xoaddurueHT nerep-
MUHauuu. JIuHeilHas perpeccus, MOJU-
HoMuanbHas perpeccus. IlepeoOyuenue
U peryisipuszanus, rpeOHeBast perpeccus,
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LASSO, Elastic Net.

JluHeiHbIe MOIEH AJIsl KIIaCCU(PUKALINU.
IlepuenTpoH, J0rucTUYECKas perpeccus,
MOJIHOCBSI3HBIE HEUPOHHBIE CETH, CTOXa-
CTUYCCKUMA TPAJMCHTHBIA CIYCK U 00-
paTHOE pacHpoOCTpPaHEHUE TPaJUCHTA.
Perynspuzanusa  JUHEHWHBIX  MOENEH
KJIaCCU(pUKALIUUU.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepatuBHasi KJIacTepH-
3auusi. MeTpUKHM OLIEHKU KJIacTepHU3aluu

AJIrOpUTMBI IOUCKA PelleHuil

AJNTOPUTMBI, OCHOBaHHBIE Ha MpPHUMEHE-
HUU pelaloumx aepeBbeB. Kpurepuu
pasfenieHus y3na: MHGOPMALMOHHBIN
BBIUTPHINI, KpuTepud JkuHu. AHCaM-
O/l pemIaInX JepeBbEB: CIY4YalHbIN
Jiec, TpaJMeHTHBIN OYCTHUHT.

Meton omopHbIx BekTOpoB. llpsamas u
oOparHast 3ama4a. OrmnpeneneHue Omop-
HBIX BEKTOPOB. SIEpHBII TPIOK.

YK-1

Haugneriii 6aitecoBckuii Kitaccugukarop.
Metoapl OLIEHKH pachpeaesieHus MpH-
3HakoB. EM-anroputm Ha npumepe cme-
CH rayCCHaH.

Mertoapl 6e3rpaiMeHTHON ONTUMU3AIUY:
cnyyaiineiii mouck, hill climb, omxur,
T€HETUYECKNUN aJIrOPUTM

YK-1

Bcero

14

4.3.

JlabopaTopHbie padoThl

Paznen quctummaet (Moaysst) (Moay-
JI51), TEMBI JICKIIUH U UX COAepKaHHE

O0BeM B ak.gyacax

OYHas

¢dopma
oOyueHus

3a04YHas1

dopma
0o0y4eHus

dopMupyronme
KOMIIETEHIIUU

Mertobl paboThI ¢ Tabnuamu B Python.
Arperais ¥ BU3yaau3aius JaHHbIX.
[TpoBeeHue MEpBUYHOTO aHAIN3A JIaH-
HBIX.

8

4

YK-1

Hcnone30BaHne U CpaBHEHUE aJITOPHT-
MoB kiaccudukanuu: kNN, pemarorme
JiepeBbes U UX aHCaMOITH, IOTUCTUYECKas
perpeccusi.

YK-1

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

YK-1

OHTI/IMI/ISaIII/IOHHI)Ie 3ala4u U uX peuiec-
Hus. [Togbop runepnapamMeTpoB anro-
puT™Ma € NIOMOIBbIO METOJ0B OIITUMU3a-
II1H.

YK-1




Bcero | 28 | 10 |

4.4, lIpakTyeckue 3aHATUSA
[IpakTrueckue 3aHATHS HE TPEAYCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4arImXxcs

OObem ak. 4acoB
Paznen qucuumivHbl N
ACT AMCTL Bun camocrositensHOM paboTh O4YHas
(MOHyJ]j[) 3a04YHasd
dbopma
dopma
00ye- oOy4eHus
HUS i
[TpopaboTka yuyeOHOTrO MaTepuana mo JUCIH-
MIMHE (KOHCIIEKTOB JICKIUH, y4eOHUKOB, Ma- 5 7
Bsenenue B uc-
. TEPUAJTIOB CETEBBIX PECYPCOB)
KYCCTBEHHBIA HHTEIIICKT =
BrinonHeHne MHIUBUAYaTbHBIX 33JaHUN 5 7
IToaroToBKa K TECTHPOBAHUIO 5 5
[TpopaboTka yuyeOHOTO MaTepuaia mo JUCIu-
DKCHEpPTHBIE  CH- | IUIMHE (KOHCIIEKTOB JIEKIMH, y4eOHUKOB, Ma- ) 7
CTEMbl M NpEJCTaBIEHHE | TEPUATIOB CETEBBIX PECYPCOB)
3HAHUU BrinonHeHne MHIUBUAYaIbHBIX 33JaHUN 5 7
IToaroToBKa K TECTHPOBAHUIO 5 5
[TpopaboTka yuyeOHOro MaTepuana mo JUCIu-
IUIMHE (KOHCIEKTOB JIEKIMM, Yy4eOHUKOB, Ma- ) 6
3. ANropuTMBI MOUC-
N TEPHAJIOB CETEBBIX PECYPCOB)
Ka pelieHui =
BrInonHeHNe HHIMBUYATbHBIX 3a1aHUN 5 6
[ToAroToBKa K TECTHPOBAHUIO 5 2
Wroro: 30 52

Mertonuyeckue ykazaHus JUIsl IPOBEAEHUS MPAKTUUECKUX 3aHATHI no nuciuruinae «Oc-
HOBBI HCKYCCTBEHHOI'O MHTEJJIEKTa» Ui HampasiieHus noarotoBku 09.03.01 Mudopmaruka u
BBIYUCIIUTENIbHAS TEXHUKAa — MuaypuHCK, 2023.

4.6. Boino/iHeHHE KOHTPOJIbHOM PadoThl 00y4alOIIMMHUCS 32049HOI (PopMBbI

[IpuctynaTh K BBIIIOJHEHUIO KOHTPOJIBHONW pabOThl HEOOXOAUMO IMOCIE U3YyYEHUS MaTe-
pHaia 1o JUTepaTypHbIM UCTOYHHKAM, yOSIUBIINCH IIyTEM OTBETOB HA BOIIPOCHI AJISI CAMOIIPO-
BEpPKHU, UTO MaTepHall TeMbI YCBOEH.

Llenpro KOHTPOIBHON PAOOTHI 1O TUCHUIUINHE SBISETCS PACCMOTPEHNE TEOPETUIECKUX
aCIeKTOB U IPUMEHEHNE OCHOBHOTO MHCTPYMEHTAPHsI YIIPaBJICHUS! HAYUYHBIM HCCIIEIOBAHUEM.

TpebGoBanus kK 0popMIIECHUIO.

KontponbHas paboTa MOXeT ObITh BBIIIOJHEHA B YUYEHHUECKOW (IIKOJBHOW) TeTpaau
WM Ha Juctax ¢opMara A4 neyaTHBIM WIM PYKOHNUCHBIM (YETKHUM, YUTAEMbIM) CIIOCOOOM.
BeinonHeHHbIe 3a/JaHUsl pacloaraloTcs Mo MpeCTaBIeHHOMY NopsaaKy. CIHCOK UCHOb3ye-
MO JIUTEPATYPhI IPUBOIUTCS B KOHIIE PAOOTHI.

Ha tutynsHOM nucTe pacnonaraercs cienyromias nHGopMalys: Ha3BaHUE JUCIUTLIH-
Hbl, ©.M.O. oOyuaromuiics, Kypc, Tpymma, HOMep 3a4€THOM KHUKKU, HOMEp BBIOPaHHOIO Ba-
pHaHTa ¥ HOMEpa BBITIOIHEHHBIX 3aJIJaHUH 110 MOPSIIKY B CIETYIONIEM BHIE:

Cpoku BbINOMHEHUS. BbINOIHEHHAs KOHTPOJIbHAs paboTa MOAMUCHIBAETCS 00ydaro-
IIUMCS. ¥ CAeTCs Ha MPOBEPKY INPENoaBaTeio Ha Kadeapy B YCTAHOBJIEHHBIE CPOKH, Kak
npasuiio, 3a 10 nHel 1o Hawana ceccuu. IIpoBepka KOHTPONBHON paOOThI MpernojaBaTeneM
OCYIIECTBIIICTCA B TEUEHHE HEIENH mocie ee caadu. KoHTposnbHas pabota IODKHA OBITH
3a4TeHa K Haydally 3K3aMEHAIlMOHHON CECCHU.




4.7. Conep:kaHue pa3aesioB IMCHUNINHBI (MOXYJISA)

1. BBenieHue B MCKYCCTBEHHBIN MHTEIIEKT.

OcHOBHBIE 33/1a4M CUCTEM HCKYCCTBEHHOTO MHTeIUIeKTa. Knmaccudukaius, Kiactepusa-
1us, perpeccus. TUIBI MAIIMHHOTO OOYyYEHUS: ¢ yUuTeaeM, 0e3 y4uTels, ¢ YaCTUUYHBIM IIPUBIIE-
YCHHEM YUUTENsI, 00YUCHHE C TIOIKPEIUICHUEM.

2. DKCHepTHbIE CUCTEMBI U MPEACTAaBICHUE 3HAHUM.

Knaccudukanus Ha npumepe anroputma k-Ommkaimmx coceneit (kNN) OniuonanbHO:
BricTphIif Touck Onrkalmux coceneid. MeTpUKu OIEHKH KilacCHU(pUKAIMHU: MOJHOTA, TOYHOCTb,
F1, ROC, AUC. Banunanmonnas u TectoBas Beibopka. Kpocc-pamuaanus. Pabora ¢ xareropu-
QJIIbHBIMU MPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 — koaddunment nerepmuHa-
uuu. JluneliHas perpeccusi, mojduHoMuaidbHas perpeccus. [lepeoOyueHue u perynspusanus,
rpebnesas perpeccus, LASSO, Elastic Net.

Jluneitable Monenu g kinaccudukanuu. [lepuentpoH, Toructudeckas perpeccusi, moJ-
HOCBSI3HBIC HEUPOHHBIE CETH, CTOXACTUYECKUM T'PAJIMEHTHBIN CIYCK U 00paTHOE pacrpoCTpaHe-
HUE TpaJIueHTa. Perynsapusanus THHSWHBIX MOJICICH KiTacCU(UKAIIMHN.

Knacrepuszanusa. k-means, k-means++, DBSCAN, ariomepaTuBHas KiacT€pPH3alHs.
MeTpuku OLEHKH KJIacTepHU3aluu

3. ANTOPUTMBI IOMCKA PEIICHUH.

AJNTOpPUTMBI, OCHOBAaHHBIC Ha IPUMEHEHUH PEIIAIOIINX JIepeBbeB. Kputepuu pasneneHus
y371a: MHQOPMAIIMOHHBIN BRIMTPHINI, KpuTepuid [ kuHu. AHCaMOJIM pelIaonuX IepeBhEB: CIY-
YaifHbIH Jiec, TpaIueHTHBIA OYCTHHT.

Meton onopHbix BekTopoB. [Ipsimas u oOpatHas 3agada. OnpeaeneHue OnOpHBIX BEKTO-
POB. SIIepHBIN TPIOK.

HauBnbiii OaiiecoBckuil kinaccudukaTop. MeToapl OLEHKH paclpe/ieleHus] MPU3HAKOB.
EM-anroputm Ha npuMepe CMECH IrayCCHaH.

MeTtopl 6e3rpaiueHTHON ONTUMU3ALUU: clydaiiHblid mouck, hill climb, or-xwur, renetu-
YECKHUU aJrOpUT™M

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU
[Ipu u3ydeHHH NUCUUIUTAHBI (MOIYJIs1) MCIOJIB3YIOTCS MHHOBAIMOHHBIE 0Opa3oBaTelIbHBIC
TEXHOJIOTMM Ha OCHOBE HMHTETpalMd KOMIIETEHTHOCTHOI'O M JIMYHOCTHO-OPHUEHTHUPOBAHHOTO
MOAXOJOB C 3JEMEHTAMU TPAJAUIIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOTO M KBa3uNpoecCHoHab-
HOTO OOYy4Y€HHUs C UCIOJIb30BAHUEM HWHTEPAKTUBHBIX ()OPM TIPOBENCHMS 3aHSITHI, UCCIENI0Ba-
TENbCKOU MPOEKTHOM EATEeIHbHOCTH U MYJIBbTUMEIUNHBIX Y4eOHBIX MaTEpPHAIOB

Bun yuebnotii pa- OO6pa3zoBaTeIbHBIC TEXHOJIOTHI
00THI

DNeKTpOHHbIE MaTepUabl (B T.4. CETEBbIE UCTOYHUKH), UCIIOJIB30-
Jlexuun BaHUE MYJIbTUMENIUNWHBIX CPEJCTB, pa3/1laTOUYHBIM MaTepHall.
[IpakTnueckue TecTtupoBaHue, BBINOJHEHUE TPYNIOBBIX AayAUTOPHBIX 3aJaHMIA,
3aHATHS WHVBUAYAJIbHBIE TOKJIA/bI.
CamocrosiTenbHbIe Brinonnenue pedepaTuBHO pabOThI; MOATOTOBKA M 3allUTa CO-
paboThI OOIIeHUS C UCIOIB30BAHUEM CIIAMIOBBIX MPE3CHTAIMH.

6. OueHo4HbIe cpeacTBa TUCHUIIJIMHBI (MOZYJISA)
OCHOBHBIMHU BHJIaMHU JTUCHUUIUIMHAPHBIX OLEHOYHBIX CPEICTB MPU QYHKIIMOHUPOBAHUU MOYJb-
HO-PEUTHUHIOBON CHUCTEMbI OOYUYEHMsI SBJISIOTCA: HA CTAUM pyOeXHOTO peWTuHra, opmupye-
MOTO IO pe3yJibTaTaM MOAYJBHOI'0 KOMIIBIOTCPHOI'O TCCTHPOBAHUSA — TCCTOBBIC 3aJlaHUA, Ha
CTauu IMOOUIPHUTCIBHOI'O peflTPIHl“a, (I)OpMI/IpyCMOI“O Mo pe3yjibTaTaM HallMCAaHUA U 3allIHUTHI PC-
(depaToB 1Mo akTyaiabHOU MpobOIeMaTHKE, HAa CTaJUU IIPOMEXYTOUHOTO PEHUTHHTa, ONpPEaeIsIeMO-
ro 1o pe3yjibTaTaM Cavuu 3a4€Ta — TCOPCTUUCCKHUEC BOIIPOCHI, KOHTPOJIHUPYIOIIUC TCOPETUYCCKOC
cojJiep;kaHue y4eOHOro maTtepuana, ¥ MpakTUYeCKUe HaBBIKM U3 Pa3IMYHbIX BHJIOB MPOQeccHo-
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HaJapHOH AestenbHOCTH oOydaromierocs: mo OITOIT ganHoro HampaBieHus, GopMupyeMmbie Npu
HU3YyUCHUU JUCHUTIIIIMHBI (MOHyJISI) «OCHOBBEI HCKYCCTBCHHOI'O UHTCJIJICKTA»

6.1. ITacopt ¢oHIa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ne | Konrtponupyewmsie paznensl Kox koHTponupyeMoit O1eHOYHOE CPEJICTBO
n/m | (TeMbl) TUCIUIUIMHBI (MO- KOMIIETEHIIMU HaunmenoBanue KommuectBo
JLy1s1)
1. BBemeHue B MCKYCCTBEHHBIMH YVK-1 TectoBBIe 3a7aHNA 20
WHTEJJICKT Temsl pedeparoB 5
Bomnpocsr st 3aue- 8
Ta
2. [DKCHepTHBIE CHCTEMBI U YK-1 TecroBbie 3ananns 20
MpEICTaBICHUE 3HAHUIN Tembl pedeparon 5
Bomnpocsr mis 3a- 10
yeTa
3. |ANTOpUTMBI IOUCKA pelie- YK-1 TectoBble 3a1aHMs 20
HUT Tembl pedeparon 5
Bomnpocs! mis 3aye- 8
Ta

RBOooNoa~WONE

0.

-
=

12.
13.
14.
15.
16.

6.2. IlepeueHb Bonmpocos s 3auera (YK-1)
OcHOBHBIE 331a4 CUCTEM MCKYCCTBEHHOTO MHTEIUIeKTa. Knaccnpukanusi.
OcCHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOI0 MHTEUIeKTa. Kiacrepusanus.
OcHoBHBIE 337]aul CUCTEM UCKYCCTBEHHOI'O MHTEIEKTa. Perpeccus.
Tunbsl MaIMHHOTO OOYUYEHUS: C YUUTEIIEM.
Turmbl MammMHEOTO 00yUeHUS: 0€3 yIuTes.
Turnbl MalIMHHOTO O0YUYEHHSI: ¢ YACTUYHBIM IPUBJICYCHUEM YUUTEIS.
Tumnbl MaIIMHAOTO 00yYeHHUs: 00yUeHHUE C TIOIKPETIICHUEM.
Knaccugukanus Ha npumepe anroputma k-ommkaitmumx coceneit (kKNN)
BrIcTpBIi mouck Onmxkaimmx coceaei.
MeTpuku o1leHKH KIaccu(UKaIuu: MoJHoTa, TOYHOCTh, F1, ROC, AUC.
Banupaunonnas u rectoBas Beioopka. Kpocc-Banuaanus.
PaboTa ¢ kaTeropuagbHbIMU PU3HAKAMH.
Mertpuku ouenku perpeccun: MSE, MAE, R2 — koa¢unmeHT nerepMuHanum.
JluneliHas perpeccusi, IOJIMHOMHUANIbHAS PErpecCHsl.
[Tepeobyuenue u perynsipusanus, rpeonesas perpeccus, LASSO, Elastic Net.
[TepuenTpoH, JIorucTuyeckast perpeccusi, oJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXacTHYe-

CKHI TpaJIMCHTHBIN CITYCK U 00paTHOE paclpOCTPaHEHUE IPAIUCHTA.

17.
18.

Perynspusanus TMHEHHBIX MO/IEIeH Kiaccu(UKauuH.
Knacrepusanus. k-means, k-means++, DBSCAN, arnoMepaTHBHas KJIaCTEPU3AIIHSL.

MCTpI/IKI/I OLICHKHU KJIaCTCpU3allnuH.

19.
20.
21.
22.
23.
24,
25.
aH.
26.

ANTOpPUTMBI, OCHOBAHHBIE HA IPUMEHEHUHU PEILAIOIIUX JEPEBbEB.

Kpurepuu paznenenus y3na: ”HGOPMAIIMOHHBIN BBIMTPHILI, KpuTepuil [kunu.
AHcaM0I1 pelaronX JepeBbeB: Cay4yaiiHbIN Jiec, TpaAueHTHbIN OyCTHHT.

Merton onopHbIx BekTopoB. IIpsimas u oOpartHas 3aaaya.

Ornpenenenne oNOpHBIX BEKTOPOB. S AEpHBIN TPIOK.

HauBHblit OaliecoBCKUi Ki1acCUPHUKATOP.

MeTo/1bl OLIEHKH pacipenesieHus pru3HakoB. EM-anroputM Ha mpuMepe CMECH rayccu-

MeTtopl 6e3rpaIueHTHON ONTUMU3AINH: CIIy9aifHbINA mouck, hill climb, oTxur, renern-

YECKUH allrOPUTM



6.3. IlIkajia OLIEeHOYHBIX CPEJACTB

YpoBHH  OCBOE-
HUS  KOMIIETEH-
U

Kputepun oneHrnBanus

OneHouHble CpeaCcTBa
(xom-Bo GaytoB)

[IponBuHyTHIN
(75-100 6amoB)
«3aUTEHO»

OTINMYHO 3HAET TEOPETUYECKHUE OCHOBBI OOy4YCHHMS
aHaJu3a JJaHHBIX U MAIIMHHOTO O0YUYCHHS; CIICITUPHUKY
BHEJ[PEHHSI CUCTEM MAIIMHHOTO OOYYeHHS B «OTpac-
J¥», OTIIMYHO aHAJM3UPYET 3a7ady, BBIACIAA ee 6a30-
BBIC COCTaBJISIONINE, OTIIMYHO OCYIIECTBISAET JEKOM-
NO3HILIMIO 33]]aud; yMEEeT MPHUMEHATh OO0JIbIIOE KOJH-
YECTBO IBPUCTHK, CHOPMHPOBAHHBIX HA OCHOBE KOM-
MEpPYECKOro M aKaJeMHUYECKOTO OIbITa; WHTEPECYeTCs
HOBBIMH TpPEH/JaMH B CBOEH NPO(PECCHOHAIBHON OT-
paciu, paccMaTpuBaeT MX C TOYKU 3PEHUS NMPUMEHe-
HUSI B CBOCH JIESATEIBHOCTH; OBICTPO U BEPHO OLICHHBA-
€T CIIOKHYIO CHUTYaIluIo, OLIEHUBACT PUCKH M TTOCIIE]-
CTBHSI CBOMX JCHUCTBUH, HAXOAUT ONTHMAIbHBIC PELIe-
HUs I pabouunx 3a/1a4.

TECTOBBIE 33 aHUsI
(30-40 6amnoB)
WHIMBHIyalbHOE 3a-
JaHue

(8-10 6ammoB);
BOIIPOCHI IS 3a4eTa
(37-50 6amnoB)

bazoBrrit
(50-74 6asa)
«3a4TEHO»

Xopouo 3HAaeT TEOPETUYECKHE OCHOBBI OOyueHUs
aHaJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHUs; CIEUPUKY
BHE/IPEHUS CUCTEM MAIIMHHOIO OOyueHHs B «OTpac-
J1», XOPOILIO aHAIN3UPYET 3aj4ady, BelAEIAA ee 0a3o-
BbI€ COCTABJIAIOLIME, XOPOILO OCYIIECTBIIAET JEKOM-
MO3UIMIO 33J[aul; YMEET MPUMEHSTh JOCTaTOYHOE KO-
JMYECTBO HBPUCTHK, C(HOPMUPOBAHHBIX HAa OCHOBE
KOMMEPUYECKOI0 U aKaJ€MUYECKOrO OIbITa, UHTEPECY-
€TCsl HOBBIMM TPEHJaMHU B CBOEH NpodeccHoHaIbHOM
OTpaciy; BEPHO OLICHUBAET CIOKHYIO CUTYALUIO, Olle-
HUBAET PUCKU U TOCIEACTBUS CBOMX JECHCTBHI, HAX0-
JUT ONTUMAJIbHBIE pElIeHUs JUIsl paboumX 3a1ad.

TECTOBBIE 33 aHUsI
(20-30 GayoB)
WHIMBHIyalbHOE 3a-
JaHue

(5-7 6amnoB);
BOITPOCHI JIJIS 3a4eTa
(25-37 6amnoB)

IToporossiii
(35-49 6aioB)
«3aUTEHO»

Cnabo 3HaeT TeopeTH4yecKHe OCHOBBI OOy4YEeHHs aHa-
Jau3a JaHHBIX M MAIlMHHOTO OOy4YeHHs; cHerupuKy
BHE/IPEHUS CUCTEM MAIIMHHOTO OOyueHHs B «OTpac-
Uy, cabo aHATU3UPYET 3a]a4y, BhIACIss ee 0a30BbIe
COCTaBJISAIOLIME, CI1a00 OCYIIECTBIAET AEKOMIO3UIINIO
3aaud;, yMeeT NMPUMEHATh JOCTaTOYHOE KOJIMYECTBO
IBPUCTHK, CHOPMHUPOBAHHBIX Ha OCHOBE KOMMeEpUe-
CKOTO M aKaJJeMHUYECKOTO OIBITa; c1abo MHTEepecyeTcs
HOBBIMHM TpPEHJAMU B CBOEH NpodeccHOoHaIbHOH OT-
paciu; cnabo OIEHUBAET CIOXKHYIO CHUTYyaIuio, ciadbo
OLIGHUBACT PUCKU U TMOCIEJCTBUS CBOUX JACUCTBUM,
c1a00 HaXOIWT ONTHMAIBHBIC PEIICHUs Uil pabounx
3aj]au.

TECTOBBIC 3aaHuUs
(15-20 6anoB)
HHIUBHIyaTbHOE 3a-
JaHue

(2-4 6anna);
BOIIPOCHI JIJIS 3aUeTa
(18-25 6ammoB)

Huzkuit
(10TIOPOTrOBBIi)
(xoMmeTeHUus He
copMHpOBaHa)
(menee 35 6ai-
JIOB)
«HE3aYTECHOY

He 3mnaeT TeopeTndeckne OCHOBBI OOY4YEHUs aHAIU3a
JaHHBIX ¥ MAIIMHHOTO OOyueHus; creuuduky BHEI-
PEHUS CUCTEM MAIIMHHOTO OOYYEHHS B «OTPaCIny, HE
yYMEET aHaJM3UpOBaTh 3a/ady, HE OCYIIECTBISET Je-
KOMIO3HUIIMIO 33/1a4M; HE YMEET MPUMEHSTh JOCTAaTOY-
HOE€ KOJIMYECTBO IBPUCTHUK; HE MHTEPECYETCS] HOBBIMU
TpeHJaMU B CBOEH MpodecCHOHATBLHON OTpaciu; He
BEPHO OLICHUBAET CJI0KHYIO CUTYAILMI0, HE BEPHO Olle-
HHUBAET PUCKHU U NOCJIEACTBUS CBOUX JCHCTBHM.

TECTOBBIE 3aaHuUs
(0-13 6amoB);
HHIUBHIyaIbHOE 3a-
JaHue

(0-3 6amna);
BOIIPOCHI IS 3a4eTa
(0-18 6ammoB)
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Bce KOMIIEKThI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB), HE0O-
XOJUMBIX JJI OLUEHKH 3HAaHWM, YMEHUU, HaBBIKOB U (WJIM) ONBITA IEATEIbHOCTH, XapaKTepHU3y-
folue dTanbl POpMUPOBAHUS KOMIETEHIIMN B MPOLECCe OCBOSHUS IUCHUIUIMHBI (MOIYJIs) MO-
JIpOOHO MpeICTABICHBI B TOKYMEHTE «DOH/1 OIIEHOUHBIX CPEJICTB TUCHUILITUHBI (MOTYJIIS)».

1. quﬁﬂo-MeTolmqecxcoe H I/IH(l)OpMaIII/lOHHOe odecreueHue ANCHUIIJINHBI

(MoayJist)
7.10cHoBHas1 yueOHas auTEeparypa:

1. OcHOBBI MCKYCTBEHHOTO HMHTEIUIEKTa: yueO. mocobue st By30oB/Cupopkuna M.I.M.:
Kuopyc, 2014. - 245 c.: . - bubnuorp.: c. 244-245. - ISBN 978-5-406-03503-0

2. TonmauéB, C. I'. OCHOBBI HCKYCCTBEHHOTO MHTEJUICKTa : ydueOHoe mocodmue / C. I
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. J.®. Yctunona, 2017. — 132 c. —
ISBN 978-5-906920-53-9. — Texkcr : smekTpoHHbIH / JlaHp : 31MeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI MCKYCCTBEHHOTO HMHTEIUIEKTa : yuyeObHoe mocobue / E. B.
Bbopogckas, H. A. JlaBsimoBa. — 4-¢ uzn. — Mocksa : Jlabopartopus 3nanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — Texkcr : smekTpoHHBIN // JlaHb : 31MeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoukoB, ®.A. CHMBOJMYECKHH WMCKYCCTBEHHBIH WHTEIUICKT: MaTeMaTHYECKHE

OCHOBBI IPEJICTaBICHUS 3HAHU : yueOHoe mocobue st By3oB / @. A. HoBukoB. — Mockaa :
WznarensctBo KOpaiit, 2023. — 278 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-00734-
3. — Tekcr : snextpoHHbli // OOpaszoBarenbHas tiarpopma HOpaiit [caiit]. — URL:

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

1. Pribuna I' B. OcHOBBI MOCTPOEHUSI HHTEIUICKTYAIBHBIX CHCTEM: y4el. mocobue s By-
30B/PpiOuna I'.B. - M.: ®unancel u ctatuctuka: Madpa-M, 2010. - 430 c.
2. Brrorun BB. DneMeHTh MaTeMaTHYECKON TEOPUH MAIIMHHOTO 00yueHus: yuel. mocodue

s By30B Berorun B.B.; Mock. ¢usuko-texH. uH-T (roc. yH-T), PAH, UH-T npoGiem nepenauu
unpopmanuu uMm. AA. Xapkesuya. - M.: MOT'U - UIIIINU PAH, 2010. - 231 c. OcHOBHI uc-
KyCTBeHHOro uHTtesuiekta. IIpaktuyeckuii kypc: yued. mocobue ans By3oB / Uymokos BJIL.,
AcraxoBa N.®., [ToranoB AC. [u 1p.]. - M. BUHOM. JlaGopatopus 3uanuii: ®@uzmariaut, 2008.
-292 c.

3. Scuuukuit JI.LH. BBeneHme B HMCKYCCTBEHHBIM MHTEIUIEKT: y4eb. mocoOue s BY-
30B/Acaunkuit JIL.H. - 2-e uzn., ucmp. - M.: Akagemus, 2008. - 174 c.

4. Ocurios T'.C. MeTozbl HCKYCCTBEHHOTO MHTe/eKTa: MOHOrpadus]/OCnnosr ¢, - M.
®usmatiaut, 2011. - 295 c. .

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

6. Pyuxkun B.H., ®ynun B.A. YHuBepcaabHblii UCKYCCTBEHHBIM MHTEIUIEKT U 3KCIIEPTHBIE
cuctemsl / Pyukun B.H., ®ynun B.A. - CII16.: BXB-Ilerepoypr, 2009. - 238 c.
7. Kypeiiunk BB., Kypeitunk B.M., Pogzun CU. Teopust 3BOIIOLMOHHBIX BBIYMCICHUI:

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

7.3 MeTonnueckne yKa3aHusi 10 OCBOCHUI0 TUCHUILINHBI (MOAYJIs1)
Metoauueckue ykasaHus JUIsl MIPOBEACHUS NMPAKTUUECKHUX 3aHATUN MO AUCHUIUIMHE «OCHOBBI
HCKYCCTBEHHOT'O MHTEJUIeKTay JUIsl HanpasiieHus noarotoBku 09.03.01 Mudopmaruka u BeIymC-
JIUTEIbHAS TEXHUKA.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502
https://e.lanbook.com/book/151502

7.4 Undopmanuonnbie M 1u(ppoBbIe TEXHOJOTHHU (MPOrpaMMHoe odecreye-
HHe, COBpeMeHHbIe MpodeccHOHATIbHBIE 0a3bI JAHHBIX H HHGOPMALIMOHHbIE

CIIpaBOYHbLIC CI/ICTeMl:.I)

VYuebHasg AucHUIUIMHA (MOIYNb) MpPEAyCMaTpUBaeT OCBOCHHE MH(OPMAIIMOHHBIX M IH (-
POBBIX TexHOJIOTuH. Peanu3anus nuppoBbIX TEXHOIOTUH B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JsieTcs OJHOW M3 BaKHEWINHMX Iiesiel oOpa3oBaHUs, AAromieil BOZMOXKHOCTh pa3BHUBAaTh KOHKY-
PEHTOCIIOCOOHbBIE KauecTBa 00yJaroImuXcs Kak OyyluX BbICOKOKBAJIN(UIIMPOBAHHBIX CIIELUa-
JIUCTOB.

[MudpoBble TEXHOJIOIMU NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(EKTUBHOrO peleHus
3a7a4 npo(ecCHOHAIBHOr0, COLUAIILHOTO, JINYHOCTHOTO XapaKTepa ¢ UCHOIb30BaHUEM Pa3Iny-
HBIX BUJI0B KOMMYHHUKAI[MOHHBIX TeXHOJOIWi. OcBoeHHe LU(POBBIX TEXHOJOTUH B paMKax
JTAHHOM NUCIHUIUIMHBI (MOMAYJISI) OPUEHTHPOBAHO HA CIIOCOOHOCTH 0€30MacHO M HaJUICKALIIM
00pa3oM NoJy4aTk JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLICHUBATh U CO3/1aBaTh
MH(POPMAIIHIO C TIOMOUIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TEXHOJOrUi. @opMupoBaHue Q-
POBOIl KOMIIETEHTHOCTU Mpefroiaraer padoTy C JaHHBIMHU, BJIaJIeHHME HWHCTPYMEHTaMM JUIS
KOMMYHHKAIUH.

7.4.1 D1eKTPOHHO-0UO0JINOTEYHAN CUCTEMBbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas 3neKTpoHHAs OMOINOTEKA)

2. DnexkTpoHHO-OMONMOTeUHass cucreMa usnarenscTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHHUIO JOCTYIA K 3JEKTpOHHBIM u3nanusm OO0
«M3natennscTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMONMMOTEUHass cuctema u3narenscTBa «Jlamb» (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIYT 10 MPEAOCTABICHHUIO JIOCTYNa K 3JIEKTPOHHBIM m3aanusm OO0
«M3natenscTBO Jlaub» ot 06.04.2023 Ne 2)

4. ba3a maHHBIX 31eKTPOHHBIX HHPpopManmoHHbIX pecypcoB @I'BHY ITHCXb (moroBop
1o 00ecreyeHuo J0CTyMa K EeKTpoHHBIM HHpopManmoHHbM pecypcam @®T'BHY ITHCXb ue-
pe3 TepmuHan yaanenHoro pocryna (TY [ ®TI'BHY LTHCXB) ot 07.04.2023 Ne 6/n)

5. DnektpoHHO-OmMOmMoTeuHass cuctema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (momoHUTEIBHOE COTIIAIIIEHHE Ha TpeaocTaBieHue goctyna ot 13.04.2023
Ne 6/n k JIniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHast OubmoTevHas cucremMa «HarmoHanbHbIH TUPPOBON pecypc «PyKOHT»:
Komnekuun «ba3oseiii MaccuB» u «Kosoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHue YCIyrT Mo npeaocTaBieHuo foctymna ot 04.04.2023 Ne 2702/6n22)

7. 000 «3nexrponHoe n3narenbctBo KOPAUT (https://urait.ru/) (1oroBop Ha oxa3aHue
yCIYT 1O NPeO0CTaBIECHHIO 10CTyNa K oOpa3zoBarenbHol atdpopme OO0 «DneKkTpoHHOE U3/a-
terabcTBo FOPATIT» ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OubIHOTeYHas cuctema «Bepranackuin» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIIOIb30BaHKe mpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanumonanbHas snextpoHHas Oubimortekay (https://rusneb.ru/)
(moroBop o monkmoueHnu k HOb u penocrapiiennn gpoctymna k oobektam HOB ot 01.08.2018
Ne 101/HDOB/4712)

10. CornameHve o COTPYJHHYECTBE 0 OKa3aHUIO OMOIMOTEUHO-MHPOPMAIIMOHHBIX U
COIIMOKYJIBTYPHBIX YCIIYT TOJIb30BATENISIM YHUBEPCUTETA U3 YMCIIa MHBAIUIOB IO 3pPEHHIO, Clia-
OOBHIAIINX, UHBAJIHUIOB IPYTHUX KATETOPHHA C OTPaHHMYCHHBIM JOCTYIIOM K WH(OpMAIHH, JIUII,
UMEIOLINX TPYAHOCTH ¢ uTeHHeM ruiockonedaTHoro tekcra TOI'BYK «TamOoBckast obmactHast
yHHBepcaibHas HaydHas OubOiamoTeka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
menne o corpyaanuectse ot 16.09.2021 Ne 6/n)

7.4.2. UndopManmoHHbIe CIPABOYHbIE CHCTEMbI
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1. CnpaBounas npaBoBasi cuctema Koncynerantllimtoc (10oroBop mMoCTaBKH U COTPOBOXK-
nenus sx3eMiusipoB cucreM Koncynprantllmroc ot 03.02.2023 Ne 11481 /13900/2C)

2. DneKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
' TIO CONPOBOXKACHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe Tpo(eccuoHaIbHbIE 0a3bI JaHHBIX

1. ba3a nmaHHBIX HOPMAaTHBHO-TIPABOBBIX AKTOB WH(OPMALMOHHO-00pA30BaTEIbHON MpO-
rpammbl «PocmeTtony (morosop ot 11.07.2022 Ne 530/2022)
2. baza nannbix Hayunoil anextponHoil Oubimorexku eLIBRARY.RU — poccuiickuii uH-

(bOpMaI_[I/IOHHO-aHaJ'II/ITI/I“IeCKI/If/'I ImopTajia B o0OiacTu HAayKH, TEXHOJIOTMHU, MEAULINHBI 1 06pa30Ba—
Hust - https://elibrary.ru/

3. [TopTan oTKpHITEIX JaHHBIX Poccuiickoit deneparuu - https://data.gov.ru/

4. OtkpeiTeie  panHble  DenepanbHON  CIyKObl  TOCYIapCTBEHHOW  CTAaTHCTUKU -
https://rosstat.gov.ru/opendata

o. [TpodeccrnonanbHbIe 0a3mI JTAHHBIX. baza JTAHHBIX zbMath
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. [MpodeccuonanbHbie 6a3bl qaHHbIX. PocTexnamzop http://www.gosnadzor.ru/

7. [Tpodeccuonanvubie 0a3bl JaHHBIX. Poccuiickas acconuanus UCKYCCTBEHHOTO MHTEIUICK-

Ta [DneKkTpoHHsIH pecypc]. — Pexxum moctyna: http://www.raai.org, cBoO0JHbI#

7.4.4. JIMuleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe odecrie-
YyeHHue, B TOM YHCJie 0TeYeCTBEHHOI0 MPOU3BOICTBA

Ne Haumenosanue PazpaboTunk JoctynHocTh Ccpuika Ha Enunbiii PexBusutel non-
I1O (nmpaBooGna- | (JiMlleH3UOHHOE, | peecTp POCCUIICKUX TBEPKAAIOIIETO J10-
JaTenb) CBOOO/IHO pac- nporpamMm i OBM | kymeHTa (npu Hamu-
npoctpansemoe) | u B/l (mpu HamHmIum) 51719
1 Microsoft Windows, Microsoft JIunensnonnoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne

65291651 cpok nent-
CTBUs: OECCPOUHO

2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIM

rpammHoOe obecrniede- | pust Kacmepcko- ov.ru/reestr/366574/? norosop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codrekc» oT
Endpoint Security ms (Poccust) 06.07.2022 Ne 6/H,
Ousneca CPOK IEHCTBUSL: C
22.11.2022 no
22.11.2023
3 | MoiitOduc Crangapr- | OOO «Hosble JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - 00J1aYHbIC TEX- ov.ru/reestr/301631/? «PyOukoH»
OducHblil maker Honorumn» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl paboThI C TOKY- cHs) 03641000008190000
MEHTaMH U MOYTON 12
(myoffice.ru) CpOK JelicTBus: Oec-
CPOYHO

4 | TIporpammuas cucte- | AO «Antuuia- | Jlunensuonnoe | https://reestr.digital.g | JluueH3HOHHBIH 10-

Ma it oOHapyxeHust | ruar» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIUIATHAT OT
BaHUH B y4eOHBIX H 17.04.2023 Ne 6627,
HayYHBIX paboTax CPOK JICHCTBHUSL: C
«Antumnaruat BY3» 17.04.2023 o
(https://docs.antiplagia 16.04.2024
us.ru)
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5 Acrobat Reader Adobe Systems | CeobGoxHo pac- - -
- IPOCMOTPp JOKYMCH- IPpOCTPpaAHACMOC
toB PDF, DjVU
6 Foxit Reader Foxit CroboHo pac- - -
- IPOCMOTP TOKYMEH- Corporation [POCTPaHsIEMOe

ToB PDF, DjVU

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

1. CDTOwiki: 6a3a 3nanuit mo unugposoii Tpanchopmanuu https://cdto.wiki/

2. OtkpbITas mporpaMmHasi OMOJIUOTEKA 1T MAIIMHHOTO O0y4YeHUS
https://www.tensorflow.org/

3. ®pelMBOPK MAIIMHHOTO O0YYEeHHUs A1 si3bika Python ¢ OTKPBITEIM HCXOIHBIM KOJOM
https://pytorch.org/

4. OrtkpsiTas 6udimoteka https://keras.io/

5. Caiit ®enepanbHOi Ci1y,)0bl rocyaapcTBeHHOM cratuctuku (PoccraT). DnekTpoHHbI pe-
cypc. Pexxum gocryna: http://www.gks.ru/

6. Caiit TepputopuansHoro oprana @enepaabHON CIIyKObI TOCY1apCTBEHHON CTATUCTHKH I10
TamboBckoit oomactu (TamOoBCcTaT). DNEKTPOHHBIN pecype. Pexxum moctyma:
http://tmb.gks.ru/

7. Pexum nocryma: http://www.rbc.ru/ - PocbusnecKoncantunr

8. Pexum nocryma: http://www.devbusiness.ru/development/staff.htm

9. Caiir BbICIICH aTTecTalMOHHOMN KoMuccuu // http://vak.ed.gov.ru
7.4.6. HI/I(l)pOBI)Ie HHCTPYMEHTBI, IPUMECHACMbIC B Oﬁpa3OBaTeJH)HOM nmpo-

mecce
1. LMS-mrardpopma Moodle
2. Buptyanbnas nocka Mupo: miro.com
3. Buptyanpnas nocka SBoard https://sboard.online
4. BupryanbHas nocka Padlet: https://ru.padlet.com
5. O6naunsie cepBucsl: Aunekc.Juck, O6nako Mail.ru
6. Cepsucsl onpocos: Suaexc Popmsl, MyQuiz
7. Cepsucsl BugeocBs3u: SAumexc Tenemoct, Webinar.ru
8. CepBuc coOBMeCTHOM paboThl Hajx mpoekTamu i HeOompmmx rpymnm  Trello
http://www.trello.com
7.4.7. llndpoBbie TEXHOJOTHH, MPUMEHsAEMbIe MPH U3YUYEHUU TUCHUTLTHHbI
Ne | IIudpossie TexHonoruu | Buasl yueOHo# paboThl, BoON- | DopmMupyembie NJAK
HSIEMbIE C IPUMEHEHUEM IIU(PpPO- | KOMIIETEHLIUU
BOW TEXHOJIOTHH
1. | O6maunsle Texnonoruu | Jlekmuun VK-1
[IpakTnueckue 3aHATHS
(JIaGopaTopHblie paboThI)
2. | Bonpme nanubie Jlexnu VK-1
[TpakTHyeckue 3aHATHS
(JTaboparopubie pabOThI)
3. | Texuomoruu Jlexun VK-1
0ecrpoBOTHOM CBSI3U [TpakTHyeckne 3aHATHS

(JIaGopaTopHblie paboThI)
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4. | HoBble Jleknnu YK-1
HPOU3BO/ICTBEHHBIC [pakTHyeckue 3aHATUSL
TEXHOJIOTUI (JIaGopaTopubie paboThI)

8. MarepuajibHO-TEXHUYECKOE o0ecnevyeHrue M CIUILNIMHBI (MOAYJis1) (MOayJis1)

HaumeHnoBanue crie- OCHAIIEHHOCTH CIIEIHANFHBIX TIOMEICHAN 1 MMOMEIICHUH TSI CAMOCTOATENEHOW PaOOTHI
[MAJIbHBIX TIOMeEIIIE-
HUH U TOMEIIEHUNH
JUISL CAMOCTOSTEITb-
HO# paboTHI

393760, Poccus, YueOHas ayaAuTOpHs JUIS IPOBEACHUs y4eOHbIX 3aHATHI JIEKIMOHHOTO THIa: VIHTepakTHBHAS
TamOoBcKas obsacts, | nocka — 1 mr.; CucreMHslit komrutekT — 1 mrt.; [IpoexTop Viewsonic — 1 mwt. Habops! nemon-
r. MU4ypHHCK, ylI. | CTPallMOHHOTO 0OOPYNOBaHUS U Y4e€OHO-HATIISIHBIX TOCOOHH.
WHTepHannoHansHas,
Jqom Ne 101, 2/32
393760, Poccus, YueOHas ayaAuTOpHs JUIS IPOBEACHUs y4eOHbBIX 3aHATHIH CEMHUHAPCKOT0 THUIA, KYpPCOBOTO
TamOoBCKast 00J1acTh, | MPOSKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX PadOT), IPYNIOBBIX U MHAWBUIYaJIbHBIX KOHCYJIb-
r. MuuypuHCK, yi. TaIHiA, TEKYIIEro KOHTPOJIS U IIPOMEKYTOTHOH aTTecTanuu (KOMIBIOTepHBIH Kinacc): Cu-

WuaTepranmonansHas, | creMublit kKoMioiekT (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mit.; Kabuner ocHa-

moM Ne 101, 1/114 ICH MaKeTaMH, HATJSIHBIMA Y4eOHBIMU IIOCOOHSMH, TPEHAXKEPAMH U IPYTHMHU TeXHIYe-
CKUMH cpencTBamMy. KoMnbloTepHas TEXHUKA MOIKITIOUeHA K ceTh «MHTepHeT» 1 obecrieueHa
noctynoMm B OMOC yHuBepcureTa.

393760, TamboBckast | [TomereHue At CAaMOCTOSATENbHOM paboThl: mpuHTep — 3 mt., MOY Canon i-Sensys MF
00J1aCTh, 4410, noyroyk Hewlett Packard Pavilion, komnetorep — 3 mit, komnbetotep Celeron E 3300,
r. MuuypuHCk, yiu. kommstotep Dual Core, komnbstotrep OLDI 310 K/I, konupoBanbsHslit anmapat Kyocera. Kom-
WuTepHannoHalbHasi, | MBIOTEPHAs TEXHHUKA MOAKIIOUeHa K ceTH «VHTepHeT» 1 00ecreyeH NOCTYN B JIEKTPOHHYIO
oM Ne 101, 1/210 HH(POPMAIMOHHO-00Pa30BaTEIBbHYIO CPEAY YHUBEPCUTETA.

Pabouas mporpamma TUCIUTUTHHBI (MOIYJISI) COCTABIIEHA B COOTBETCTBHH C TPEOOBAHUSIMU
®I'OC BO no nanpasnenuto — 20.03.01 «Texnochepnas 6e3omacHOCTHY 0T 25 Mas 2020 1. Ne
680

ABTOpBI:

3aBenyromui kagenpoit MaTeMaTHKH, (PU3UKHU U MHPOpMaTMOHHBIX TexHonoruit Kapreunna H.B.

Crapmnii npenojaBaTesb Kadeapbl MaTeMaTUKH, (QU3UKUM M HWHGOPMAILMOHHBIX TEXHOJIOTUMN
IMuenunnesa H.B.

Ty~

Penensenr:
3aBenyromuii kadeapoi crangapTU3alKU, METPOJIOTHH U TEXHUYECKOTO CEpBHCA, K.T.H., TOLIEHT

XaryHues B.B. %

[Iporpamma pazpaborana B coorBeTcTBUH ¢ TpeboBarusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKU, (GU3UKU U UH(OPMAIOH-
HbIX TexHosoruil. [Ipotokos Ne 9 ot «01» urons 2023 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKONH KOMHCCUU WH)KEHEPHOTO
nacturyta ®I'BOY BO Muuypunckuii ['AY, npotokon Ne 10 ot 19 nrons 2023 r.

[Iporpamma yTBepxkieHa PemeHneM yueOHO-METOAMYECKOTO COBETa YHUBEPCHUTETA MPO-
TOoKOJ Nel0 ot 22 urons 2023 roxa.
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