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1. Ilesin ocBOCHUS TUCUUIIIMHBI (MOTYJIA)
[lenssMu OCBOCHMS AUCIUIUTHHBI (MOIYIISI) SIBJISIETCS OBJIaJICHUE O0YJaIOIIUMHUCS OCHOB-
HBIMU METOJaMH TGOpI/II/I I/IHTGJIJICKTyaJIBHBIX CHUCTEM, HpI/IOGpeTeHI/Ie HABBIKOB 110 HCIIOJB30Ba-
HHUIO MHTCJUICKTYAJIbHBIX CUCTEM, U3YUCHUC OCHOBHBLIX MCTOAOB IPCACTaBJICHUSA 3HAHUH U MO-
JEIIMPOBAHUS PACCYKICHUM.

2. MecTo qMCHUILVIMHBI (MOXYJIsI) B CTPYKType 00pa3oBareibHOM MPo-

rpamMMblI

CornacHo yyeObHOMY Tuiany mo HampasiieHuto noAarotoBku 09.03.01 MudpopmaTnka u BbI-
YHCIUTENbHAS TEXHUKA TUCIUIINHA «OCHOBBI HICKYCCTBEHHOT'O MHTEIIEKTa» OTHOCUTCA K bio-
ky 1. Jucuummuasl (Mmoaynu) (b1.B.JIB.01.03).

Jlnist OCBOCHMS TUCHMILIMHBI (MOayJisi) «OCHOBBI UCKYCCTBEHHOTO MHTEIIEKTa» 00ydaro-
IIMEeCs] MCTIONIb3YIOT 3HAHUS, YMEHUS, HABBIKK, C(HOPMUPOBAHHBIE B XO€ U3yYCHUS AUCLUIUINH
«H(pOopMaLIOHHBIE TEXHOIOTHHY, «KOMITbIOTepHAas rpaduka», «Cucrtema MHTEpHETY.

Marepuan AUCUMIUIMHBL (MOAYJISI) TECHO B3aUMOCBSI3aH C TAaKUMHU JUCLUUIUIMHAMH (MO-
nyJisMHK ), Kak «9BM u niepudepuiinbie ycrpoiicTBay, «ba3bl JaHHBIX». 3HaHUS, YMEHUS ¥ HaBbI-
KH, c()OPMHUPOBAHHBIE B XO/€ M3YUYCHUS TAHHOW JUCIUILIMHBI (MOZYNA) HEOOXOAUMBI B Aajlb-

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

IMIPOU3BOJICTB €HHOU

TEXHOJOTMYECKOM

(TpoekTHO-

3. [lnanupyemble pe3ybTaThl 00y4eHHS MO0 IUCUMUILINHE, COOTHECEHHbIE

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

UAH:

YK-1 CnocobeH OCyIecTBIATh IMOWCK, KPUTHYECKHH aHalIW3 W CHUHTE3 HH(opMaruw,

IIPpUMCHATDH CHCTEMHBIN IoAXO0d IJIsd PCHICHHA ITOCTABJICHHLBIX 3aa4.

Koza u Haumeno-| Kon u HanMmeHoBa- Kpurtepuu oneHHBaHUS Pe3yIbTaTOB 00yUCHHS
BaHUE YHUBEP- HHE UHIUKATOpa HU3KHUH (0TOpOro-
CaJIbHOW KOMIIE- | JOCTHIKEHHS yHH- BB, KOMIIETEHLUS HIOPOTOBBIH 0a30BBbIii IIPOJBUHYTHII
TEHIUHN BEpPCAIBHBIX KOM- He cpopMupoBaHa)
IIETCHINU
Kareropusi ynuBepcanbHbIX KOMIETEHITUH - CUCTEMHOE U KPUTHUUECKOE MBITIVICHHUE
VK-1. NI-1yk1 — | He moxer ananu- | Cnabo ana- | Xopomo aHa- | OTIHYHO
Crnocoben | AHanu3upyet 3UpoBaTh 3ajady, | JU3UPYET 3a- | IU3UPYET 3a- | aHAIU3UPYET
OCYIIECTB- | 3ajady, BbIAe- | BeIACNAS ee 0a30- | Jady, BbIAe- | 1ady, BbAENss | 3aJa4dy, BHI-
JISTh IOUCK, | JIgs1 ee 0a30BhIC | BEIE COCTaBIAIO- | A9 ee 0a3o- | ee 0a3oBEIe | Jendsa ee Oa-
KpUTHYE- COCTaBJISIIOLIME, | IIME, HE OCYIle- | BbIE COCTaB- | COCTaBJISIO- 30BBIE co-
CKMM aHa- | OCYIIECTBISET CTBISET  JIEKOM- | JISIOIIHE, 1ye, XOPOIIO | CTABJISIFOIIUE,
U3 U CUH- | IGKOMIO3UIUIO | TIO3UIIMIO 337]aui | a0 OCY- | OCYIIECTBISICT | OTIUYHO
TE3 HH- | 3aJa491 IIECTBIIIECT JIEKOMIIO3H- OCYIIIECTBIISI-
dbopmarumy, JEKOMIIO3H- | IIUIO 3aJa4uu eT JIEKOMIIO-
MIPUMEHSATD LU0 3a]1a9M 3UIMI0  3aj1a-
CHCTE€MHBII 205
noaxon mis | UJ1-2yi1 — | He moxer nHaxo- | He nocra- | Jlocrarouno Ycnemno
peuieHus Haxoaut u kpu- | IuTh W KpUTUYE- | TOYHO YETKO | OBICTPO HAxXO- | HAXOOUT |
[IOCTaBJICH- | THYECKH aHAIH- | CKH aHAJIW3UPO- | HAXOAUT H | IUT W KPUTHU- | KPUTUUECKH
HBIX 3aJa4. | 3upyeT wuH)Op- | BaTh  HHPOpPMA- | KpUTUYECKH | YECKH aHalu- | aHAITU3UPYeT
Malil, HeoO0- | M0, HEeOoOXOAH- | aHATM3UPYET | 3UPYET WH- | nHpOpMa-
XOMUMYI0 Ui | Mylo Jmsi  pere- | uHpopma- ¢dhopmaruro, LU0, HEoO-
peneHust MMO- | HUSL  TIOCTABJICH- | IUIO, HEO0O- | HEOOXOAUMYIO | XOJAUMYIO
CTaBJICHHOHN 3a- | HOH 3a7aun. XOJIUMYHO JUISL  pelIeHus | Il PelIeHUst
JTavu. JUTSL PEIICHUs | TOCTABJICHHOW | MOCTaBJICH-
IIOCTaBIICH- 3aJa4m. HOM 3a1a4M.




HOWU 3a7a4u.
NJ-3yk.1 — Pac- | He Moxer pac- | Cmabo pac- | JJocratouno Vcmemnso
cMaTpUBaeT CMOTPETH BO3- | CMaTpuBaeT | OBICTpPO  pac- | paccMaTpu-
BO3MOJKHBIE Ba- | MOKHBIE BapHUaH- | BOBMOXHBIE | CMaTpUBAET BaeT BO3-
pHAHTBl  pelle- | Thl PEelIeHHs] 3a- | BApUAHTHI BO3MO>KHBIE MOJKHBIE Ba-
HUSA 3a/1auM, | Jayd M OLICHUTH | PEIICHUsS] 3a- | BApUAHTBl pe- | pUaHThl  pe-
OLICHUBAs UX | UX JJOCTOMHCTBA U | 1a4M, YTOOBI | IIEHUsS 3a/layM, | IIEHUS 3aja-
JIOCTOMHCTBA U | HEJIOCTATKHU. OLICHUTh HX | YETKO OILICHHU- | UM, OLICHUBAs
HEJOCTAaTKHU. JIOCTOMHCTBA | Basi UX JOCTO- | UX JOCTOMH-
U HEIOCTaT- | MHCTBA M He- | CTBA U He-
KH. JIOCTaTKU. JOCTaTKU.
N-4yy-1 — | He wmoxer rpa- | He nocra- | JloctarouHo Ouens rpa-
['pamMOTHO, J10- | MOTHO, JIOTMYHO, | TOYHO  Tpa- | [PaMOTHO, JIO- | MOTHO,  JIO-
TUYHO, apry- | apryMeHTUpOBa- | MOTHO, JIO- | THYHO, apry- | TMYHO, apry-
MEHTHPOBAHO HO cpOpMHUPOBATH | THYHO, apry- | MEHTUPOBAHO | MEHTHUPOBAHO
dopmupyet COOCTBEHHBIE CYy- | MEHTHPOBaHO | (hopMupyer bopmupyer
COOCTBEHHBIE KACHUST U OIeH- | popmupyer COOCTBEHHBIE | COOCTBEHHBIE
CYXKJICHUS u | ku. He ornuuaer | cOOCTBEHHBIE | CYXKACHUS W | CY)KICHUS U
onleHkd. OTau- | pakTel OT MHeE- | CY)KIEHUS | | OUEGHKU. XO- | OUeHKU. bbI-
gaeT (akThl OT | HUI, WHTEpPIpe- | OLECHKH. poIIO OTIWYa- | CTPO OTJIMYa-
MHEHUH, UHTEep- | Tauui, oueHok u | Cinabo otTiu- | €T ¢akTel OT | €T (aKThl OT
npeTanui, ome- | T.J. B paccyxkiae- | yaer (akThl | MHCHUM, WH- | MHCHUN, WH-
HOK Y T.0. B | HUAX OpYTUX | OT MHEHHWH, | TepmpeTanuii, | TeprpeTa-
pacCyXJI€HHsIX | YYaCTHUKOB Ji€si- | MHTEpPIpEeTa- | OLICHOK W T.J. | MW, OLIEHOK
IPYTHX  y4acT- | TeIbHOCTHU Ui, OILIGHOK | B paccyxkne- | U T.A. B pac-
HUKOB JICATEIb- U T.J. B pac- | HUSIX JPYTUX | CYKIEHHUAX
HOCTHU CYXACHUSIX Y4aCTHUKOB IpyTUx yda-
IPYTUX Yyda- | ACSITEIIbHOCTA | CTHUKOB JI€s-
CTHUKOB Ji€sl- TEIbHOCTH
TEJILHOCTH
UN1-5yk.1 — On- | He moxer ompe- | Cnabo ompe- | Xopomo — om- | YCHemnHo
penensier U | IEJTUTh U OLICHUTH | JEISIET U | penensieT U | ONpe/eNsieT u
OIIEHUBAET IIO- | MTOCJIEICTBUS OLICHUBAET OIIEHUBAET MO- | OLIEHUBAET
CJIEICTBUS BO3- | BOBMOXKHBIX  pe€- | MOCHEACTBUS | CICACTBUS MTOCJIC/ICTBUSI
MOXXHBIX pelle- | HeHUH 3aJauH. BO3MOHBIX | BO3MOXKHBIX BO3MOYKHBIX
HUM 3a7a4U. peLIEHNI 3a- | pelIeHU  3a- | pelIeHu 3a-
Jlauu. Jlauu. Jlauu.

B pe3ynbrarte u3yueHuss AUCUUILTUHBI (MOIYIs1) OOYYarOIIHIACS TOMKEH:

3HaTh OCHOBHBIC HANPABJICHUS aHAJIM3a JAHHBIX; APXUTEKTYPhI TITyOOKHX HEUPOHHBIX Ce-
TEU, TPUMEHSIEMBIX B PELICHUHU MPAKTUYECKUX 3aJay; IMPUHLMUIIBI IPUMEHEHNUS HEUPOHHBIX Ce-
Tel B 3a/1a4ax ¢ npuMmeHenuem MU;

YMEThb OCYIIECTBIATh KPUTHUECKUNM aHAJIU3, IPUMEHATh CUCTEMHBIM MOAXOJ ISl pelie-
HUS TTOCTaBJIEHHBIX 3a/1a4, HACTPauBaTh HEOOXOIUMOE OKpYKEHHUE JJII padOThl C HEHPOHHBIMU
CEeTSIMH; OCYIIECTBIATh KPUTHUECKUN aHAIHU3 MPOOJIEMHBIX CUTYAIllMii HAa OCHOBE CHCTEMHOTO
MOAX0/a, BRIPA0aThIBaTh CTPATETHIO JEHCTBUNA;

BJIaJICTh HABBIKOM IIPOBEJICHUS IMOJHOTO IIUKJIA BBIYMCIUTEIBHOIO dKCIIEPUMEHTA, OTpa-
YKEHHS X0Ja BBIIIOJHEHHS NMPOEKTa U MOJIYYEHHUs PE3YIbTATOB B OTUETAX M JOKYMEHTAIMH; BJla-
JieeT HaBBIKOM KCIIOB30BAHMS CYIIECTBYIOIIUX MPOTPAMMHBIX OMOIHOTEK M MOJIENEeH, co3a-
HUS IPOTPaMMHBIX peaan3aluil rIy0OKNX HEHPOHHBIX CETEN.



3.1 MaTpuua cooTHeceHHsl TeM/pa3/1esioB Y4eOHOH IMCUMININHBI (MOAYJIsl) U
(popMupyeMBbIX B HUX YHMBEPCAJIbHbIX KOMIIETECHIUIA

Tembl, pazziensl AUCHUTUIMHBL (MOIYJIs) Kommerenun OO01uee
KOJIMYECTBO
YK-1 KOMIIETEHITUI
1. BBeneHue B UCKYCCTBEHHBII UHTEIUIEKT + 1
2. DKCIEePTHBIE CUCTEMBI U MPE/ICTABICHUE + 1
3HAHUU
3. AJropuTMBI IOMCKA PEIICHUI + 1

4. CTpyKTYypa ¥ coepKaHue TUCHUILIUHBI (MOYJIs1)
OO11ast TPYI0EMKOCTh JUCIUILTAHBI (MOJIYJIS1) COCTABISET 2 3aUeTHBIX eAMHUIIBI (72 aK.9acoB)

4.1,

O0beM JuCHMILVINHBI (MOAYJIs1) M BUABI Y4eOHOI pa0doThI

KonnuecTBo ak. yacos
Buts! sansruii 10 OYHOM opMe | 10 3a04HOMU pop-
oOyueHus Me 00yuyeHUs
5 cemectp 4 xypc
OO61mas TpyA0eMKOCTh AUCIUILINHBI (MOTYJIs) 72 72
KonrtakTHas pabota oOydaronuxcs ¢ mpernojaBa- 32 14
TEJeM, B T.U.
ayJIMTOPHBIE 3aHSITHS, U3 HUX 32 14
JICKITUU 16 6
MPaKTUYECKHUE 3aHATHS 16 8
CamocTosTenpHas padoTa 00ydJaronuXcst 40 54
npopaboTka yueOHOro MaTepuaia Mo JUCIH- 15 20
He (KOHCIIEKTOB JICKIUH, Y4eOHMKOB, Mare-
pHAJIOB CETEBBIX PECYPCOB)
BBINIOJTHEHNE WHINBUAYAIbHBIX 3a/1aHUN 15 20
MOJITOTOBKA K TECTUPOBAHUIO 10 14
KonTpons - 4
Bux utoroBoro KOHTpoIIst 3a4eT
4.2. Jlekuuu
Ne Paznen quctummuHel (MOys1), TEMBI Ob6beMm dopmupyromme
JICKIIUN ¥ UX COJIEpIKaHue B aK. yacax KOMIICTCHITHH
O4yHas 3a04YHas
dopma dbopma
oOydeHust | oOyueHus
BBeneHne B HCKYCCTBEHHbIH HHTE]-
JIEKT
1. | OCHOBHBIE 3aJauM CHCTEM HMCKYCCTBEH-| 2 2 YK-1
HOro mHTelekTa. Knaccudukanus, kia-
CTEepH3aIlHsl, perpeccusl.
2. Tumnbel MaIIMMHHOTO OOYYECHUS: C YUHTE- 2 YK-1
nem, 0e3 yduTensi, ¢ YaCTHYHBIM MPUBJIE-
YEHHEM YYUTeNsl, 00ydeHHE ¢ TIOJIKper-
JICHUEM.




JKcnepTHbIE CUCTEMBI M MIpecTaBIe-
HHe 3HAHUU

Knaccugukaius Ha mpumepe alropurma
k-ommkaitimux coceneit (KNN) Ormiuo-
HaJIbHO: BBICTPHIN MOMCK OrKaimmx co-
ceneil. MeTpuKH OIIEHKH Kilaccuduka-
LMK TTOJIHOTA, TouHOCTh, F1, ROC, AUC.
BanunaunonHas u TectoBas BbIOOpKa.
Kpocc-Banmumanus. Pabora ¢ kareropu-
aJbHBIMUIIPU3HAKAMH.

YK-1

Perpeccusi. MeTpuKH OLICHKH PETPECCUU:
MSE, MAE, R2 — koaddunuent nerep-
MUHanuU. JIMHelHas perpeccusi, MOJu-
HOMUabHast perpeccus. IlepeoOyuenue
U peryyisipusainus, rpedHeBas perpeccus,
LASSO, Elastic Net.

Jlunelinpie Moenu 115 KiacCH(UKAITIH.
[TeprienTpoH, JOTUCTHYECKAs PErpeccus,
MOJTHOCBSI3HBIE HEHWPOHHBIE CETH, CTO-
XaCTHUYECKUN TPaUEHTHBIN CITYCK U 00-
paTHOE pacHpOCTPaHCHUE T'PaJUCHTA.
Perynspuzanuss  nuHEHHBIX — Mopenei
KJIacCU(PUKAIUUH.

Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepaTuBHas K1acTepu-
3a1usl. MeTpUKU OIICHKH KJIACTEPU3aALNU

YK-1

AJITOPUTMBI IOUCKA PellleHuil

ANTOpUTMBI, OCHOBAaHHBIE Ha IIPUMEHE-
HUM pelaroumx JnepesbeB. Kpurepuun
paszgeneHus y3na: HMHGOPMAIMOHHBIN
BBIMIPBIN, KpuTepuil Jxunu. AHcamoO-
JU peularoluX JCPEeBbEB: CIIy4alHBIN
Jec, TpaJUeHTHBIA OYCTHHT.

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

YK-1

Hausnbiii OaifecoBckuil kaaccudukaTop.
MeTtoapl OLEHKH pacupeAcieHus Ipu-
3HakoB. EM-anroputMm Ha npumepe cme-
CHU rayCCHaH.

MeTtop1 6€3rpaqueHTHON ONTUMU3AIINHN:
ciyuaitaeiit mouck, hill climb, omxkwur,
T€HETUYECKUIN aJITOPUTM

YK-1

Bcero

16

4.3.

IIpakTHyeckue 3aHATHH

Paznen nucturummasl (Motysst) (MoTy-
TI51), TEMBI JIEKIIUH U UX COJIepIKaAHUE

O0BeM B ak.gacax

O4YHasda

dhopma
o0y4yeHHs

3a04Has1

dbopma
o0ydeHus

dopmupyronime
KOMIIETEHIIUU




HBIX.

1. Mertoabl paboThl ¢ Tabnuamu B Python. 2
Arperanus ¥ BU3yajau3aius JaHHbBIX.
[IpoBeneHue MEPBUIHOTO aHAIH3A JIaH-

YK-1

perpeccusi.

2. Hcnons3oBanne U CpaBHEHUE AT OPUT- 4
MoB kiaccudukanuu: kNN, pemaromme
JepeBbes U UX aHCaMOJIH, JIOTHCTHYECKas

YK-1

3. Hcnonws30Banue U OLIEHKA aITOPUTMOB 4
perpeccun. [Togbop onTUManbHBIX Ma-
pPaMETPOB PErPeCcCUH.

YK-1

IIHNH.

4, OnTuMHU3aIMOHHBIC 33/1a4U U UX pellie- 4
uust. [logbop runepmapamMeTpoB anro-
pUTMa C TOMOIIBI0 METOJIOB ONITUMH3a-

VK-1

Bcero 16

4.4. JlaGopaTopHble padoThI

JlaboparopHblie pabOThI HE TPETYCMOTPEHBI.

4.5. CamocTosiTesibHasi padoTa 00y4aommuxcs

O0BeM ak. 4acoB

Paznen qucuummabl N
AT AMCTL Bun camocTositenbHOM paboThI Oo4HasA
(Momyms) 3a04Has
dbopma
dbopma
00yxe- o0y4YeHHS
HUS i
[TpopaboTka yuyeOHOro MaTepuana mo JUCIH-
TIMHE (KOHCTIEKTOB JICKIUH, Y4€OHHKOB, Ma- 5) 7
1. Beenenue B uc-
. TEPHAJIOB CETEBBIX PECYPCOB)
KYCCTBEHHBI WHTEIJIEKT =
BrIltontHEHNE MHAVBUYAIbHBIX 3aJaHUI 3) 7
[ToAroToOBKA K TECTUPOBAHUIO 3 5
[TpopaboTka yuyeOHOrO MaTepuana mo JUCIH-
2. DKCIEpPTHBIE CHUC- | TUIMHE (KOHCIIEKTOB JIEKIUH, y4eOHUKOB, Ma- 5 7
TEMBl W MpEJACTaBJICHHE | TEPUATIOB CETEBBIX PECYPCOB)
3HAaHUU BrinosiHeHNE WHIMBUAYAIBHBIX 3aJaHUN 5 7
IToaroToBKa K TECTUPOBAHUIO 3 5
[IpopaboTka yueOHOTO MaTepuaia Mo JUCIH-
TIMHE (KOHCIEKTOB JICKIMH, Y4eOHUKOB, Ma- 5 6
3. ANTOPUTMBI TIOHC-
. TEPUAJTIOB CETEBBIX PECYPCOB)
Ka perreHni =
BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 5 6
IloaroroBka K TECTUPOBAHUIO 4 4
Wroro: 40 54

Meronnyeckue ykazaHus JUIsl IPOBEAEHUS MPAKTUUYECKUX 3aHATHH Mo aucuumuinee «Oc-
HOBBI MCKYCCTBEHHOI'O MHTEJUIEKTa» Juisl HampasiieHus noarotoku 09.03.01 Mudopmaruka u
BBIUUCIIUTENbHAS TEXHUKAa — MuuypuHCK, 2023.

4.6. BoinosiHeHHEe KOHTPOJIBLHOM PadoThl 00y4alOIIMMHUCH 32049HOI (popMBbI
HpI/ICTyrIaTB K BBIIIOJTHCHHUIO KOHTpOHBHOﬁ pa6OTBI HCO6XOI[I/IMO IOCJIC U3YYCHUS MaTcC-
pHualia Mo JUTepaTypHbIM UCTOYHUKAM, YOEIMBIIUCH ITyTEM OTBETOB Ha BOIPOCHI AJIsi CAaMOIIPO-
BCPKH, YTO MaTCpuajl TCMbI YCBOCH.
[{empr0 KOHTPOIBHOM PabOTHI TTO AUCIUIUIMHE SIBIISIETCS PACCMOTPEHNE TEOPETHUECKUX

6




aCIEKTOB U IPUMEHEHNE OCHOBHOI'O MHCTPYMEHTAPUS YIIPABJICHUS HAyUYHBIM UCCIIEJOBAaHUEM.

TpebGoBanus k opopMiIeHUIO.

KonrtponbHas paboTa MOXeT ObITh BBIIIOJHEHA B YUYEHHUYECKOW (LIKOJBHOW) TeTpaau
WIA Ha Juctax gopmara A4 nedaTHbIM UM PYKOMHMCHBIM (YETKUM, YHTAEMbIM) CIIOCOOOM.
BolnosnHeHHBIE 3a/1aHUs pacojiaratoTcsl 10 MpeACTaBIeHHOMY Nopsaaky. CIUCOK HCIONb3ye-
MOM JIUTEPaTypbl IPUBOJIUTCS B KOHIIE PAOOTHI.

Ha tutynbHOM nucTe pacnosaraercs cieAyrouas nHpopManys: Ha3BaHUe JUCLUILIH-
Hbl, ®.1.0. obyuaronmiics, Kypc, rpymnmna, HOMep 3a4¢THOW KHIKKH, HOMEp BHIOPAHHOTO Ba-
pHaHTa U HOMEpa BBIIIOJHEHHBIX 3aJaHUi 110 MOPSIKY B CIEAYIOIEM BUIE:

Cpoku BBITIONTHEHHS. BBIMOTHEHHAss KOHTpOJIbHAs padoTa MOANUCHIBaETCS 00ydaro-
IIMMCSL U CIaeTCs Ha IPOBEPKY IpernojaBaTesio Ha Kadeapy B yCTAaHOBJIEHHBIE CPOKH, Kak
npaBmiio, 3a 10 mHe# mo Havana ceccuu. [IpoBepka KOHTPOJBHON pabOTHI MpernoaaBaTeIeM
OCYILECTBIIICTCSI B TeUEHHE Henlenu mocie ee caaud. KoHTposbHas paboTa JoikHA OBITh
3auTeHa K Havally 9K3aMEHALIMOHHOW CECCHM.

4.7. Conep:kaHue pa3aesioB IMCHUIIMHBI (MOXYJISA)

1. BBenenue B MICKYCCTBEHHBI MHTEIUICKT.

OcHoBHBIE 33/1a4ll CUCTEM HCKYCCTBEHHOro MHTeluiekTa. Kiaccudukanus, kiacrepusa-
1Us1, perpeccus. THUITBI MAIIMHHOTO OOYYEHUS: ¢ yUHuTeIeM, 0e3 yUUTeIs, ¢ YaCTUIHBIM TIPHUBIIC-
YEHHEM YUUTesl, 00yUeHHE C TIOJIKPEIICHUEM.

2. DKCIEPTHBIE CUCTEMBI U TIPE/ICTABIICHUE 3HAHUH.

Knaccudukanusa na npumepe anroputma k-ommxkaitmux coceneit (kNN) OnmuonanbHO:
BeICTpEIi ToNCK OmmKkalmmx coceneil. MeTpUKH OICHKU KJIacCU(UKAIMK: TTOJTHOTA, TOYHOCTb,
F1, ROC, AUC. BaiimnanuonHas u tectoBasi BeiOopka. Kpocc-Banuaamnus. Pabora ¢ kareropu-
ATBHBIMH MPU3HAKAMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 — kosddunuent aerepmuna-
uuu. JluneliHas perpeccusi, mojJuHoMHUaibHas perpeccus. [lepeoOyueHue u perynspusanus,
rpebHeBas perpeccusi, LASSO, Elastic Net.

Jluneitaple Moaenu I Kiaccupukanuu. [lepuenTpoH, JIOTUCTHYECKas: perpeccus, moJ-
HOCBSI3HbIE HEHPOHHBIE CETH, CTOXAaCTHYECKHUI TPaJHUEeHTHBIN CIIYCK M 00paTHOE paclpocTpaHe-
HUE TpaJiueHTa. Perynspusamus JMHEUHBIX MOJIeTIeH KiacCu(DUKAIIUUN.

Knacrepuzanus. k-means, k-means++, DBSCAN, arioMmepaTuBHas KIIacTepH3aIlUsL.
MeTpuku OLEHKH KJIacTepHU3alun

3. ANTOPUTMBI IOUCKA PELICHUMN.

AJNTOPUTMBI, OCHOBaHHBIC Ha TIPUMEHEHUH pEIIarouX JaepeBbeB. Kpurepuu paszneneHus
y371a: MHQOPMAIIMOHHBIN BBIMTPHIINI, KpuTepuid [[kuHu. AHCaMONIM pemIarnuX IepeBbEB: CIy-
YaifHbIH Jiec, TpaIueHTHBIA OYCTHHT.

Meton onopHbIx BekTOpoB. [Ipsimas u oOpatHas 3agada. OnpeneneHue ONOPHBIX BEKTO-
POB. SIIepHBIN TPIOK.

HauBHnblil OaliecoBckuil kinaccupukaTop. MeTobl OLEHKH pachpeieieHHus MPU3HAKOB.
EM-anroputm Ha npuMepe CMeCH rayCCHaH.

MeTtopl 6e3rpaiueHTHOM ONTUMU3ALIUU: cIydaitHbli mouck, hill climb, or-xwur, renetu-
YECKHUU alrOpUT™M



5. O0pa3oBaTe/ibHbIEe TEXHOJIOTUH
[Tpy u3ydYeHWH AUCIHUILIMHBI (MOIYJIS) MCIIONB3YIOTCS MHHOBAIIMOHHBIE 00pa30BaTEIbHBIC
TCXHOJIOTMM Ha OCHOBC HHTCrpallii KOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPUCHTUPOBAHHOTO
moAXOA0B € JJICMEHTAMH TPpaJUIHUOHHOI'O JICKIHMOHHO-CEMHUHAPCKOI'O U KBaSI/IHpO(i)CCCI/IOHaJIB-
HOro OOydYeHHUS C HCIIOJIb30BAaHHMEM WHTEPAKTUBHBIX (OPM IMPOBENEHHS 3aHATHUH, HCCIIEeNI0Ba-
TEIbCKOM HpOCKTHOﬁ JCATCIIBHOCTH U My.]'II:THMCI[HfIHBIX y‘IC6HBIX MaTcpHualioB

Bun yuebnoli pa- OO6pa3zoBaTeIbHBIC TEXHOJIOTHH
00ThI

DJeKTpOHHbIE MaTepuajbl (B T.Y. CETEBbIE HCTOYHHUKH), UCIIOIIb30-
Jlexuun BAHHME MYJIbTUMEIUNHBIX CPEACTB, pa31aTOYHBIA MaTepuall.
[IpakTnueckue TectupoBanue, BBINOJHEHHWE TPYIIOBBIX AYAUTOPHBIX 3alaHUM,
3aHATHSA VHJVBH1yaJIbHBIC JOKJIAbL.
CamocrosiTenbHbIe Beimonnenue pedeparuBHON paOOThI; MOArOTOBKA U 3alllUTa CO-
paboThI OOLIEHMS C UCII0JIB30BAHUEM CJIAIOBBIX MPE3EHTAIIUH.

6. OneHOYHbIE CPeACTBA JUCHMILIUHBI (MOTYJIs1)

OCHOBHBIMHU BHJIaMU JTUCHUTUIMHAPHBIX OIEHOYHBIX CPEJICTB MPU QYHKIIMOHUPOBAHUUA MOTYJIb-
HO-PEHTHHIOBOM CUCTEMBI OOYYCHHsI SIBIISIOTCS: Ha CTaJUH PYOSKHOTO pertmHra, Gopmupye-
MOIO MO pPe3yJIbTaTaM MOAYJIbHOTO KOMIBIOTEPHOI'O TECTHPOBAHUSI — TECTOBBIE 3aJaHUs; HA
CTaJ1H MOOIIPHUTEIBHOTO PEUTHHTA, (POPMUPYEMOTO IO pe3yJIbTaTaM HAIMCAHHS M 3alIUTHI pe-
(deparoB 1Mo akTyanbHOU MpobOIeMaTHKE, HA CTAUU IPOMEXKYTOUHOTO PEHUTHHTa, OMpPEae/IIeMO-
ro 10 pe3yJbTaTaM CAAauu 3a4eTa — TEOPETHUYECKHE BOIPOCHI, KOHTPOIUPYIOIINE TEOPETUUECKOE
coJiep>kaHue y4eOHOro MaTtepuana, U MPaKTUYECKHUe HaBBIKM U3 Pa3IUYHBIX BHJIOB MPOQECCHO-
HalbHOU JesTenbHOCTH oOyyvatomierocst mo OIIOII nanHoro HampasieHus, GopMUpYyEMBIE NIPU
W3YYEHUH TUCHUIUIMHBI (MOyJis1) «OCHOBBI HCKYCCTBEHHOTO MHTEIUICKTa)

6.1. ITacnopt ¢oHIa OLIEHOYHBIX CPEIACTB MO JUCHUILINHE

Ne | Konrponupyemsie pasaeinsl] Kox koHTponupyemoit O11eHOYHOE CPEeICTBO
n/n | (TeMbl) TUCIUILIHHBI (MO- KOMIIETCHIINH HanmenoBanue KomnuectBo
JLyIisi)
BBenenue B MCKYCCTBEHHBIM YK-1 TectoBbIe 3amauHns 20
MHTEJUIEKT Tembl pedepatoB 5
Bompockr mis 3age- 8
Ta
DKCIEPTHBIE CUCTEMBI U YK-1 TecToBble 3agaHs 20
Mpe/ICTaBJICHUE 3HAHUI Tewmsbl pedepaton 5)
Bompocs! s 3a- 10
Jera
ANITOPUTMBI IIOMCKA pele- VK-1 TecToBble 3anaHs 20
HUH Tembl pedepaton 5)
Bomnpocs! qis 3age- 8
Ta

6.2. IlepeueHb Bonmpocos s 3a4era (YK-1)
OcHOBHBIE 33/1a4H CUCTEM UCKYCCTBEHHOTO MHTEIeKTa. Kinaccupukanus.
OCHOBHBIE 331241 CHCTEM UCKYCCTBEHHOTO MHTeIUIeKkTa. Kitacrepuzarus.
OcCHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOTO MHTEIIEKTa. Perpeccusi.
Tunbl MalIMHHOTO OOYYEHUS: C YUUTETIEM.
Tumnbl ManMHHOTO 00yUYEeHHS: 6€3 YUUTEIs.
TuIbl MAaTMHHOTO O0YUYEHHSI: C YACTHYHBIM TIPUBJICYCHUEM YIHUTEIIS.
Tumnbl MalMHHOTO 00yUeHHs: 00ydYeHHEe C TOKPETIIICHUEM.
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8. Knaccugukanus Ha npumepe anroputma k-ommwkaitmumx coceneit (kKNN)

9. BrIcTpHIii TOMCK OMmKaNIIIX coceaeH.

10. MeTpuKH OlleHKH KIIaCCU(PUKAIIMU: TTOTHOTa, TOYHOCTH, F1, ROC, AUC.

11.  BanupanuonHas u TectoBasi BeiOOpka. Kpocc-Banuaarusi.

12.  Pabota ¢ kaTeropuaJbHbIMU MPU3HAKAMH.

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

14.  Jluneiinas perpeccusi, IOJMHOMUAJIbHAS PETPECCHUSL.

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

16.  IlepuenTpoH, TOTUCTHYECKAS PETPECCHS, TOJIHOCBSI3HBIE HEUPOHHBIE CETH, CTOXAacTUYe-

CKUM TpaJMeHTHBII CITyCK U 00paTHOE pacHpOCTpaHEHUE rPalueHTa.

17.
18.

Perynsipu3zanus IMHEHHBIX MOJIENEH Ki1acCU(DUKAIIMHH.
Knacrepusanus. k-means, k-means++, DBSCAN, ariiomepaTuBHas KjacTepH3alus.

MeTpI/IKI/I OLICHKHU KJIaCTCpHU3allnH.

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

26.

AJTOpUTMBI, OCHOBaHHBIE HA IPUMEHEHUH PEILAIOIINX JEPEBBEB.
Kpurepuu paznenenus yzna: nHOOPMAIIMOHHBIN BBIUTPHILL, KpUTepHid JHKUHH.
AHCaMOJ1 pelamImX IePEeBhEB: CIyYalHbIN JIeC, TPAIUCHTHBIA OyCTHHT.
Merton onopubix BekTopoB. [Ipsimast u oOpaTHast 3aiaya.
OrnpeznenieHne ONOPHBIX BEKTOPOB. S 1epHBII TPIOK.
HauBHeri1 OaliecoBckuit KimaccudukaTop.

MeTtoabl OLIEHKH pacupeneneHus npu3HakoB. EM-anroputM Ha mpuMepe CMecH rayccu-

6.3. llIkajia OleHOYHBIX CPEJACTB

MeTtop1 6€3rpaJeHTHON ONTUMU3ALIMU: CIIy4alHbIi mouck, hill climb, oTxur, renetu-
YECKHUH aJrOpUTM

YpoBHH  OCBOE-
HUS  KOMIIETEH-
U

Kpurepuu onenuBanus

OneHouyHbIE CpPEeACTBA
(xo-BO OGaytoB)

IIpoaBuHyTHII
(75-100 6amoB)
«3aUTEHO

OTIMYHO 3HAET TEOPETUYECKHE OCHOBBI OOYUYEHHMS
aHaJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHus; cueupuKy
BHE/IPEHUS CUCTEM MAIIMHHOIO OOyueHHs B «OTpac-
J1», OTIMYHO aHAU3UPYET 3a7ady, BbIIEIAA ee 0a3o-
BBIE COCTABJISAIOLINE, OTIIMYHO OCYLIECTBIISIET IEKOM-
MO3UIMIO 33J]a4M; YMEEeT MPUMEHATh OOJbIIOE KOJIU-
YeCTBO 3BPUCTHUK, CPOPMHUPOBAHHBIX HA OCHOBE KOM-
MEpPUYECKOT0 U aKaJeMUYECKOI0 ONBITA; UHTEPECYETCs
HOBBIMHM TpPEHJAMU B CBOEH NpodecCHOoHaIbHOH OT-
paciy, paccMaTpUBaeT UX C TOYKU 3PEHMs NIPUMEHe-
HUS B CBOEH JI€ATENIbHOCTH; OBICTPO U BEPHO OLIEHUBA-
€T CIIOKHYIO CUTYallUl0, OLIEHUBAET PUCKH W IOCIE]-
CTBUS CBOUX JEHCTBHI, HAXOAUT ONTUMAJIbHBIE pellle-
HUs JJ1 pabouunx 3a1a4.

TECTOBBIE 3aIaHUsI
(30-40 6ayoB)
WHIMBUIyalbHOE 3a-
JIaHNE

(8-10 6amnos);
BOIIPOCHI JIUIS 3a4UeTa
(37-50 6anoB)

bazosrIit
(50-74 6aia)
«3a4TEHO»

Xopomio 3HaeT TEOPETUYECKHUE OCHOBBI OOy4YeHUSs
aHaJn3a JaHHbIX U MAIIMHHOTO O0y4YeHHUS; CIeITUPUKY
BHEJIPCHHUS CHCTEM MAIIMHHOTO OOYYeHHUsS B «OTpac-
JM», XOPOLIO aHAJIU3UPYET 3ajady, BN ee 0a30-
BbIE€ COCTABJISIIOLIUE, XOPOIIO OCYIIECTBIISIET JIEKOM-
MO3UIIMIO 337]a49H; YMEET MPUMEHSTh JIOCTAaTOYHOE KO-
JUYECTBO JBPUCTUK, CHOPMHPOBAHHBIX Ha OCHOBE
KOMMEPYECKOTO U aKaJeMHUUYECKOTO OMBITA; HUHTEPECY-
€TCsl HOBBIMH TPEHJIaMU B CBOEH MpodeccnoHanbHOM
OTpaciid; BEPHO OLIEHUBAET CIOXKHYIO CUTYallHIO, OLle-
HUBAET PUCKU U TMOCJEACTBUS CBOMX JIEUCTBHI, HAXo-

TECTOBBIC 33/ 1aHUS
(20-30 6amoB)
WH/IMBUYaJIbHOE 3a-
JTaHKe

(5-7 6annoB.);
BOIIPOCHI IS 3a4eTa
(25-37 6annos)
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JIUT ONITUMAJIbHBIC PEIICHHUS ISl pab0ovnX 3a/1ad.
[ToporoBsrii Cnabo 3HaeT TEOpEeTUYECKHE OCHOBBI OOYUEHHUs aHa- | TECTOBBIC 3a/IaHUS
(35-49 GamoB) | MM3a AaHHBIX M MAaIIMHHOTO 00ydenus; cuenuduky | (15-20 6amios)
«3a4TEHOY BHEJIPCHUS CHCTEM MAIIMHHOTO OOYyYeHHUs B «OTpac- | MHAUBHIYaJIbHOE 3a-
JH», cabo aHAIM3HUPYET 3ajady, BbIICIsIS ee 0a30BbIe | JaHHE
COCTABJIAIOIIHE, CTa00 OCYIIECTRIISICT JAekomno3unuto | (2-4 damna);
3aJ]aud; yMEET MPHUMEHSTh JOCTATOYHOE KOJIMYECTBO | BOIPOCHI JUIS 3a4eTa
IBPUCTUK, CPOPMUPOBAHHBIX Ha OCHOBEe Kommepdye- | (18-25 Gamio)
CKOT'O W aKaJIEMHUYECKOTO OIbITa; c1abo MHTEepecyeTcs
HOBBIMU TPEHJAMH B CBOEH MPOPECCHOHATHHONH OT-
paciu; ciabo OIICHHWBAET CIIOKHYIO CHTYAIUIO, C1a0o
OLICHUBACT PHUCKH W TOCJIEACTBUS CBOMX JEHCTBUH,
cJ1a00 HaXOJHWT ONTUMAJBHBIC PEIICHUS sl pabounx
3aad.

Huzkuii He 3Haer TeopeTHuecKue OCHOBHI OOYUECHHs aHAJIM3a | TECTOBBIC 3a/IaHUS
(TOTIOpPOTOBBIN) | AAHHBIX M MAIIUHHOTO OOy4eHus; crneuuduky BHe- | (0-13 GamioB);
(KOMITETCHIIMS HE | APSHHSI CUCTEM MAIIMHHOTO OOYYEHUS B «OTpaciiny», | MHAUBUIAYAIILHOE 3a-
chopMUpOBaHa) | HE yMeEeT aHAIM3UPOBATH 3a7ady, HE OCYIICCTBISCT | JaHHE
(MeHee 35 6an- | AEKOMITO3MIIMIO 3a1ad; HE ymeeT mpuMeHsTh pocta- | (0-3 6amia);

JIOB) TOYHOE KOJIMYECTBO IBPHUCTHK; HE WHTEPECYETCS HO- | BOIPOCHI JJIs 3a4eTa
«HE3aYTCHOY BBIMU TpEHAaMHU B CBoei mpodeccuonansHoi otpac- | (0-18 Gamios)
JIM; HE BEPHO OICHUBACT CIIOKHYIO CUTYAIIHUIO, HE BEP-
HO OIICHUBACT PHCKH U MOCIICACTBUS CBOUX JICHCTBUH.

Bce koMIIIeKThl O1EHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIIBHBIX MAaTEPHAIIOB), HEOO-
XOJUMBIX JJIsS OILICHKU 3HAHUI, YMEHUI, HaBHIKOB U (WJIM) OMbITA NEATEIbHOCTH, XapaKTepH-
3ylomue 3Tanbl (OPMUPOBAHHS KOMIETEHIIMN B IMPOIECCE OCBOCHUS TUCIUIUIMHBI (MOJIYJIS)
oAPOOHO MpeACTaBIeHBI B JOKYMeHTe «DOH/T OLICHOYHBIX CPEJICTB TUCIUIUIUHBI (MOIYIIS)».

1. Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecnevyeHne U CIUIINHBI

(MoayJist)
7.10cHoBHas1 yueOHas quTEeparypa:

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

2. TonmauéB, C. I'. OcHOBBI HCKYCCTBEHHOTO HHTEIEKTa : yuyeOHoe mocobue / C. T.
Tonmaués. — Cankr-IletepOypr : BI'TY "Boenmex" um. JI.®. Ycrunona, 2017. — 132 ¢. —
ISBN 978-5-906920-53-9. — TekcT : 3neKTpoHHbIH // JlaHb ANIEKTPOHHO-ONOIMOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/121872

3. boposckas, E. B. OcHOBBI UCKYCCTBEHHOTO HMHTEJIEKTa : yueOHoe mocobue / E. B.
bopogckas, H. A. JlaBsimoBa. — 4-¢ uzn. — Mocksa : Jlabopartopust 3uanuii, 2020. — 130 ¢. —
ISBN 978-5-00101-908-4. — TekcT : 31eKTpoHHbIH // JlaHb ANIEKTPOHHO-ONOIMOTeYHaAs
cucrema. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®.A. CHMBOINYECKMH MCKYCCTBEHHBIH WHTEIUIEKT: MaTeMaTH4YecKHe
OCHOBBI TIPEJICTABJICHHS 3HaHWM : yueOHoe mocobue mis By3oB/ ®d. A. HoBukoB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 278 c. — (Bricee obpazosanue). — ISBN 978-5-534-00734-
3. — Tekcr : snextpoHHbli // OOpa3zoBatenbHas tuiarpopma HOpawit [caiit]. — URL:
https://urait.ru/bcode/512382

7.2 JonosiHUTEILHAS yUYeOHAasl JIUTepaTypa:
1. Peiouna I' B. OCHOBBI OCTPOEHUS MHTEIUICKTYATbHBIX CHCTEM: yuel. mocoOue ams BY-
30B/Pribuna I'.B. - M.: ®unance! u cratuctuka: Madpa-M, 2010. - 430 c.
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

2. Bororua BB. DneMeHTh MaTeMaTH4YeCKOW TEOpUN MAIIMHHOTO 00y4YeHus: yuel. mocoone
st By30B Berorun B.B.; Mock. ¢usuko-Texs. un-T (roc. yH-T), PAH, WH-T pobiem nepenaun
uHpopmanuu um. AA. Xapkesuya. - M.: MOI'U - UIITIU PAH, 2010. - 231 ¢. OCHOBBI HCKYCT-
BeHHOro uHTeIUIeKTa. [IpakTraeckuit kypc: yueb. mocobue s By3oB / Uymtokos BJI., Acraxosa
N.®., [ToranoB AC. [u 1p.]. - M. BUHOM. Jlaboparopust 3Hanwmii: ®uzmariut, 2008. - 292 c.

3. Scuuukuit JI.LH. BBeneHume B HMCKYCCTBEHHBIH MHTEIUICKT: y4eO. mocoOue s BY-
308/ Acaunkuit JL.H. - 2-e uzn., ucnp. - M.: Akagemus, 2008. - 174 c.

4. Ocunos I'.C. MeToibl UCKYCCTBEHHOT'O HHTEJUICKTA: mouorpadus /Ocnnorr C. - M.
®dusmataut, 2011. - 295 c. .

5. JIro b. Teopus u mpakTUKa HEONpeaeIeHHOTO nporpammupoBanus/JIo b.; mep. ¢ anrm.
TromenueB HO.B., Karanos 10.T.; pen. nep. Tromenues FO.B. - M.: BUHOM. JlabopaTtopust 3Ha-
Huit, 2009. - 416 c.

6. Pyuxkun B.H., ®ynun B.A. YHuBepcanbHblil HCKYCCTBEHHBI MHTEUIEKT U 3KCIEPTHBIE
cuctemsl / Pyukun B.H., ®ynun B.A. - CII16.: BXB-Ilerepoypr, 2009. - 238 c.
1. Kypeiiuuk BB., Kypeitunk B.M., Pogzun CU. Teopust 3BOJIIOLMOHHBIX BBIYMCICHUI:

[Monorpadwus] / Kypeituuk BB., Kypeituuk B,M., Pom3un CH, - M.: ®usmartiut, 2012. — 260 c,

7.3 MCTOIII/I‘ICCKI/IC YKa3zaHud 110 OCBOCHUIO THCHMAILJIMHBI (MOIlyJ'lSI)
Meroaudeckue ykasaHus Ul MPOBEACHUS NPAKTUYECKHUX 3aHATUN MO AUcHUIUIMHE «OCHOBBI
HCKYCCTBEHHOI'O MHTEJUIeKTay JUIsl HanpasiieHus noarotosku 09.03.01 Mudopmaruka u Bbrdmc-
JIUTENIbHAs TEXHUKA.

7.4 UudopmanmonHbie M HU(PPOBbIE TEXHOJI0TMH (IPOrpaMMHoe odecneye-
HHE, COBPeMEHHbIe NPOodecCHOHATBbHBIC 0a3bl JAHHBIX H HHPOPMALMOHHbIE
CNIPABOYHBIE CHCTEMBI)

VYuebHas AuCHUIUIMHA (MOIYJB) TPEAyCMaTpUBAeT OCBOCHHE MH(OPMAIIMOHHBIX H IH (-
POBBIX TexHOJIOTUH. Peanu3anus nuppoBbIX TEXHOJIOIUH B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JseTCcsl OAHOW M3 BaXHEWIIUX Liened oOpa3oBaHMs, JAIOLIEH BO3MOXHOCTh pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHbBIE KayecTBa 00yJaromuXcs Kak OyIyluX BhICOKOKBAIM(UIIMPOBAHHBIX CIIELUa-
JIMCTOB.

[{udpoBble TEXHOJIOTMH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOrO perieHus
3aja4 Npo(ecCHOHANBHOr0, COUAIBLHOTO, JMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM pa3jIny-
HBIX BUJI0B KOMMYHHUKAIIMOHHBIX TeXHOJOTWH. OcBoeHHe HHU(POBBIX TEXHOJOTUH B paMKax
JAHHOW JTMCIUIUIMHBI (MOZYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HajJeXkalluM
0o0pa3oM nojy4aTh JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(POPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOWCTB U CETEBBIX TeXHONIOrni. @opMupoBaHue Q-
POBOIl KOMIIETEHTHOCTH IMpejarnoiaraer paboTy ¢ AaHHBIMHU, BJIaJ€HHE WHCTPYMEHTaMH JUIs
KOMMYHHUKAITIH.

7.4.1 D1eKTPOHHO-0UOJINOTEYHAN CUCTEMBI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKkTpoHHass OMOIMOTEKA)

2. DnexTpoHHO-OMOIMOTeuHas cucrtemMa wm3aarenberBa «Jlanby (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT MO MPEIOCTaBICHHUIO OCTYIa K 3JEeKTpoHHBIM m3nanusm OO0
«3narenbcTBo Jlanb» oT 03.04.2023 Ne 1)

3. DrexkTpoHHO-OMOIMOTEUHast cuctema wusmatenscTBa «Jlamsy» (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIYT MO MPEAOCTABICHHUIO JIOCTYyNa K 3JIEKTPOHHBIM m3aanusm OO0
«U3narensctBo Jlauby ot 06.04.2023 Ne 2)
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4. ba3za naHHBIX 31MeKTPOHHBIX UHPopMannoHHbIX pecypcoB ®T'BHY ITHCXB (morosop
1Mo 00eCIeYeHHUI0 JTOCTYMa K 3JIeKTpoHHBIM HHpopmarmonHsiM pecypcam ®I'BHY ITHCXB uge-
pe3 Tepmunan yaaneaHoro pocryna (TY ] ®I'BHY ITHCXEB) ot 07.04.2023 Ne 6/1)

5. DnexkrpoHHo-OmOaMoTeuHas —cucrema  «AgriLib»  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (monoaHUTEIBHOE COTJIAIICHHE HA ITpeaocTaBieHue gocrymna oT 13.04.2023
Ne 6/1 x JIuniensnonHomMy toroBopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas 6ubnmoreyHas cucrema «HarmonanbHbIN UPPoBOH pecypc «PyKoHT»:
Komnekun «ba3ossiii MaccuB» u «Kosoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT Mo mpeaocraBieHuo goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexrporHoe n3aatenbcTso FOPANUTY (https://urait.ru/) (oroBop Ha okasaHue
yCIIYT MO MPEJOCTaBICHHUIO JOCTYIa K oOpa3oBatenbHoi miatdhopme OO0 «DneKTpoHHOE U3/1a-
tenbetBo FOPAWT» ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMOTEeYHas cuctema «Bepuanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE UCIIOIb30BaHKE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

9. baza nannbix HOB «HanumonanbHas snextpoHHas OuOimotekay (https://rusneb.ru/)
(moroBop o nmoakmroueHun Kk HOb u npenocraBnenun nocryma k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamienue o COTPYJHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U
COIMOKYJIBTYPHBIX YCIIYT TOJIB30BATENISIM YHUBEPCUTETA M3 YUCIIA MHBAJIHJIOB IO 3PEHHIO, Clla-
OOBUISANINX, UHBATUAOB JIPYTUX KAaTErOpUi C OTPaHUYCHHBIM TOCTYIOM K MH(OpManuu, Iul,
UMEIOLUX TPYJHOCTU ¢ uTeHueM IutockornedyatHoro tekcra TOI'BYK «TambOoBckas obnactHas
yHUBepcaibHas HayuHas Ooubmnoreka uMm. A.C. Ilymkuna» (https://www.tambovlib.ru) (cormna-
meHue o cotpyauundectse ot 16.09.2021 Ne 6/n)

7.4.2. UndopManuoHHbIE CIIPABOYHbIE CHCTEMBI

1. CrpaBounas npaBoBasi cucreMa Koncynbrantlinroc (1oroBop mocTaBKky M COMPOBOXK-

nenus 3xk3eMiuisipoB cucreM KoncynpranTlLiroc ot 03.02.2023 Ne 11481 /13900/2C)

2. DnexTpoHHBI nepuoanyeckuit cnpaBouHuk «Cuctema 'APAHT» (norosop Ha yciy-
' TI0 CONPOBOXKACHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe Tpo(eccoHAIbHBbIE 0a3bI IAaHHBIX

1. ba3a naHHBIX HOPMAaTHBHO-IIPABOBBIX aKTOB HH(OPMAIMOHHO-00pa3oBaTeIbHOM Mpo-
rpammebl «Pocmetony (morosop ot 11.07.2022 Ne 530/2022)
2. baza nanneix Hayunoii snextponHoi 6ubnuorekun eLIBRARY.RU — poccuiickuii uH-

(l)OpMaL[I/IOHHO-aHaJII/ITI/I‘{eCKI/Iﬁ noprani B obnactu HAayKH, TCXHOJIOTUU, MECAUINHBI 1 o6pa30Ba—
Hust - https://elibrary.ru/

3. [Topran oTKpHITHIX JaHHBIX Poccuiickoit @eneparuu - https://data.gov.ru/

4. OtkpeiThie  gaHHble DenepanbHOM  CIyKObl TOCYJapCTBEHHOM  CTaTUCTHKU -
https://rosstat.gov.ru/opendata

5. [Ipodeccuonanbubie 6a3bl JTAHHBIX. baza JTAHHBIX zbMath
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

6. [MpodeccuonanbHbie 6a3bl qaHHBIX. PocTexHamzop http://www.gosnadzor.ru/

7. [Tpodeccuonansubie 60a3bl JaHHBIX. Poccuiickas acconuanus UCKYCCTBEHHOTO MHTEIUICK-

Ta [DneKTpoHHbIH pecypc]. — Pexxum moctyna: http://www.raai.org, cBoO0HbI#H

7.4.4. JIunieH3u0HHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe odecre-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOU3BO/ICTBA

No HaumenoBanue Pazpabotumnk HoctynHocTb Ccputka Ha Equnbrit PexBu3uThI noj-
I1O (nmpaBoobna- | (JIMIIEH3WOHHOE, | peecTp POCCUICKUX TBEPKIAIOIIETO JI0-
JaTeyb) cBOOOIHO pac- | mporpamm s O9BM | kymeHnra (mipu Hanu-
npoctpansemoe) | u BJ] (mpu HammanmM) YUH)

12



http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
http://www.gosnadzor.ru/
http://www.raai.org/

Microsoft Windows, Microsoft JInneH3nonHoe - JluueHsus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpok neit-
CTBHS: OECCPOIHO
AnrtuBupycHoe po- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyOnuueH3HOHHbIH
rpamMmHoe obecrieue- | pus Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mis (Poccus) 06.07.2022 Ne 6/H,
ousHeca CPOK JICHCTBHS: C
22.11.2022 no
22.11.2023
MoitOduc Craumapt- [ OOO «Hoewie | Jlumensuwonnoe | https://reestr.digital.g Koutpakt ¢ 000
HBIH - obayHbIe TEX- ov.ru/reestr/301631/? «PyOUKOH
OducHBIH TakeT nojorun» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cus) 03641000008190000
MEHTaMU U MOYTON 12
(myoffice.ru) CpOK JelicTBus: Gec-
CPOYHO
IMporpammuas cucre- | AO «Aunturuia- | Jlunensuonnoe | https://reestr.digital.g JIMeH3nOHHBIN 10-

Ma U1t 0OHAp Y KEHHUS
TEKCTOBBIX 3aMMCTBO-
BaHUH B yUCOHBIX U
HAYYHBIX paboTax
«Antunnaruat BY3»

ruat» (Poccus)

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

roBop ¢ AO «AHTH-
IUIaruaT» ot
17.04.2023 Ne 6627,
CPOK JICHCTBHS: C
17.04.2023 no

(https://docs.antiplagia 16.04.2024
us.ru)
Acrobat Reader Adobe Systems | CBo6GoaHO pac- - -
- IPOCMOTP JOKYMEH- IPOCTpPaHSIEMOE
toB PDF, DjVU
Foxit Reader Foxit CBob6oHO pac- - -

- IPOCMOTP JIOKYMEH-
toB PDF, DjVU

Corporation

MIPOCTPAHACMOC

ok~

©

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

CDTOwiki: 6a3a 3Hanuit no undpooii Tpancdopmairn https://cdto.wiki/

OTkpbITast nporpaMMHasi OuOIMOTeKa AJ11 MAIIMHHOTO 00y4YeHust
https://www.tensorflow.org/

@OpeliMBOPK MAIIMHHOTO 00y4YeHHs 1S si3bIka Python ¢ OTKpBITHIM HCXOIHBIM KOJIOM
https://pytorch.org/

OtkpsiTas 6ubanoreka https://keras.io/

Caiit ®enepanbHOi ciTyk0bI rocyiapcTBeHHOU cratuctuku (Poccrar). DnekTpoHHBIH pe-
cype. Pexxum mocryma: http://www.gks.ru/

Caiit TeppuropuansHoro oprana denepanbHOM C1yK0bl TOCYJapCTBEHHON CTaTUCTUKHU IO
TamOoBckoit o6mactu (TamGoBcrar). DnekTpoHHBIN pecype. Pexxum nocryna:
http://tmb.gks.ru/

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

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

Caiit BbICIIEH aTTecTalMOHHON Komuccuu // http://vak.ed.gov.ru
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7.4.6. Ilu¢poBble HHCTPYMEHTBI, IPUMEHsieMble B 00pa30BaTe/JIbHOM MPO-

Cepauc

SN~ wNE

mecce

LMS-mrardpopma Moodle
Buptyansnas nocka Mupo: miro.com

Bupryansnas gocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc.luck, O61ako Mail.ru
Cepsucsl onpocoB: Sugekc @opmbi, MyQuiz
Cepsucsl Buaeocss3u: SIuaekc Teaemoct, Webinar.ru
. COBMECTHOH  pabOTHI
ttp://www.trello.com

HajJ TPOSKTaMHW Ui HEOONBIINX Trello

IpyIII

7.4.7. HndpoBble TEXHOJIOTHH, IPUMEHsIeMble PU U3YYEeHUH TUCHUAIIIMHBI

Neo | [Mudposbie TexHonoruu | Buapl yueOHO# paboThl, BbION- | DopmMupyembie
HSIEMBbIC C IPUMEHEHUEM ITUPPO- | KOMIICTCHIIUU
BOU TEXHOJIOTHH
1. | OGnaunsie TexHomoruu | Jlekum YVK-1
[TpakTuueckue 3aHATH
(JTaboparopubie pabOThI)
2. | Bonpme na"nuelie Jlexun VK-1
[IpakTrueckue 3aHATUS
(JTaboparopabIe pabOTHI)
3. | Texnomnorum Jlexumu VK-1
0ecrpoBOTHOM CBSI3U [TpakTudeckue 3aHsATH
(JTaboparopubie pabOThI)
4. | HoBble Jlexnuu YK-1
MIPOU3BOJICTBEHHBIE [TpakTHdeckue 3aHsTH
TE€XHOJIOTHH (JIaboparopuble paboThI)

8. MarepuaJjibHO-TEXHUYECKOE o0ecneYeHrne M CIUILTHHBI (MOAYJIs1) (MOaYJIs1)

HaumenoBanue crie-
LHMaJILHBIX IIOMEIIE-
HUH U IOMEILEHUN
IS CAMOCTOSITEIIb-
HOU paboThI

OCHaH.ICHHOCTb CIICaJIbHBIX HOMeH.[eHI/Iﬁ 1 IIOMEIIESHUI JUIA CaMOCTOSTEIIFHOM pa6OTLI

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHck, yiu.
WNHurepHannoHanbHas,
mom Ne 101, 2/32

YueOHas ayTUTOpHs AJIS IPOBEJCHUS YIEOHBIX 3aHATHH JIEKIIMOHHOTO THMa: VIHTepakTHBHAS
nocka — 1 mr.; CuctemHblit komiuiekT — 1 mt.; [IpoexTop Viewsonic — 1 wt. Habopsl nemMon-
CTPaIMOHHOTO 000PYAOBaHUS U yUeOHO-HATIISAHBIX TOCOOUH.

393760, Poccus,
TamOoBckast 00J1aCTh,
r. MuuypuHCkK, yi.
WHTepHaIMOHANBHAS,
qom Ne 101, 1/114

YueOHast ayJUTOpHs AJIsl IPOBECHHUS YUSOHBIX 3aHITHI CEMUHAPCKOTO THUIA, KYPCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX paboT), IPYIIIOBBIX U HHIMBUAYaJIbHBIX KOHCYJIb-
TalMH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOM aTTecTalny (KOMITBIOTEpHBIH Kitace): Crc-
temHbIi koMrurekT (I[Iporeccop Intel Original LGA 1155 Celeron) — 9 mt.; KabureT ocHa-
IIeH MaKeTaMH, HarJISIHBIMY y4eOHBIMH ITOCOONSIMHU, TPEHAXKEPAMH U IPYyTHMHI TeXHUYE-
CKUMH cpencTBamMu. KoMIbloTepHast TEXHHKA MOJKITIOYeHa K ceTn «HTepHeT» U obecrieueHa
nocrynoMm B OMOC yHuBepcuTera.

393760, TambOoBCcKas
00J1aCTh,
r. MuuypuHCk, yiu.
MHurepHauyoHanbHas,
qom Ne 101, 1/210

[NomenieHue 1715t CAMOCTOATENBHON paboThl: puHTEp — 3 wt., MDY Canon i-Sensys MF
4410, noytoyx Hewlett Packard Pavilion, kommerotep — 3 mrr, kommetotep Celeron E 3300,
kommeioTep Dual Core, kommbiorep OLDI 310 K/I, komupoBanbsHsiii anmapat Kyocera. Kowm-
MbIOTEPHAs TEXHHUKA TO/IKIIOUeHa K ceTH «VIHTepHeT» 1 00ecrieueH JOCTYIl B AIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPEY YHHUBEPCUTETA.

PaGouast mporpamMmma TUCHUTUTMHBI (MOJTYJISI) COCTABJIEHA B COOTBETCTBUH C TPeOOBaHMSI-
Mu ®I'OC BO — 6akanaBp no HanpasieHuto noarotroBku 09.03.01 Mupopmaruka u BIYUCITHU-
TeNbHas TEXHHUKA, YTBEPKICHHOTO nprKkazoM MuroOpHayku PO Ne 929 ot 19.09.2017
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ABTODBI:

3aBenyromuii kadeapoit MaTeMaTHKH, GU3UKH U MH(OPMAIUOHHBIX TexHonoruii Kapreunna H.B.

Crapmuii mpenojaBaTelb KadeApbl MaTeMAaTUKH, (U3UKH ¥ WHPOPMAIMOHHBIX TEXHOJIOTUN
ITuemuuiieBa H.B.

VA S

Peniensenr:
3aBenyromuii kKadeapoi craHaapTU3aAUU, METPOJIOTHH U TEXHUYECKOTO CEPBHCA, K.T.H., JOLICHT

XaryHues B.B. KE:)

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTHKH, GU3UKU U HH(POPMALIUOH-
HbIX TexHosiorui. IIpotokon Ne 10 ot «10» utons 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHUU Y4eOHO-METOANYECKONH KOMHCCUU MH)KEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 uronst 2021 r.

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

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCcTBUH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM Kadeapbl MaTeMaTUKHU, (PU3UKU U UH(OPMAIMOH-
HbIX TexHosIorui. ITpoTokon Ne 8 ot «12» anpens 2022 r.

IIporpamma paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOANYECKOH KOMUCCUU WHKEHEPHOTO
unctutyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepxkieHa PemeHneM yueOHO-METOAMYECKOIO COBETAa YHUBEPCHUTETA MpO-
TokoJ Ne§ ot 21 anpenst 2022 roaa.

ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusiMu OI'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceJaHuu Kadeapbl MaTeMaTUKU, PU3UKA U UTHPOPMAIIUOH-
HbIX TexHOJIorud. [TpoTokon Ne 9 ot «01» nrons 2023 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJUYECKOH KOMUCCUU HHKEHEPHOTO
nHcturyra ®I'bOY BO Muuypunckuit I'AY, nporokon Ne 10 ot 19 urons 2023 .

[Iporpamma yTBepkaeHa PermenneMm ydeOHO-METOAMUECKOIO COBETa YHHBEPCUTETA MPO-
TokoJ NelO ot 22 urons 2023 roaa.
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