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rpaMmbl

1. Ilegun ocBOeHMsI AMCHUIIIHHBI (MOTYJIs1)

[enstMu OCBOCHHS TUCIUIUTAHBI (MOJYJIsl) SIBJISIETCS OBJIAJICHUE OO0YYAIOIIMMHUCS OCHOB-
HBIMHU METOJaMH TCOPHUU HHTCIIICKTYAJIbHBIX CUCTEM, npno6peTeHHe HABBIKOB ITO HCIIOJIB30Ba-
HUIO I/IHTCHHGKTyaHBHBIX CHUCTEM, I/I3y‘-ICHI/Ie OCHOBHBIX METOO0B Hpel{CTaBHCHHH 3HaHPII>'I u MO-
JETTUPOBAHUS PACCYKICHUH.

2. MecTo aucUMIUIMHBI (MOAYJIsI) B CTPYKType 00pa30oBaTe/IbHOI MPo-

Cornacno yyeOHOMY Tutany mo HampasieHuto noarotoBku 09.03.01 Mudopmaruka u BbI-
YUCJIUTENIbHASI TEXHUKA TUCHUTITHHA «OCHOBBI UCKYCCTBEHHOT'O MHTEIIEKTa» OTHOCHUTCS K bio-
Ky 1. Jucuummunel (moxymum) (b1.B.J1B.01.03).

Jna oceoenun oucyunaunvl (Modynsa) «OCHOBBI UCKYCCTBEHHOTO HHTEIJIEKTa» 00yuaro-
wiuecs UCnOb3ylom 3HAHUA, YMEHUA, HAGbIKU, CHOPMUPOBAHHbIE 8 X00€ U3YUeHUA OUCHU-
naun «HGOpMaIIMOHHBIE TEXHOJIOTUNY, KKOMITbIOTepHAas Tpadukay, «Cuctema MuaTepHEeTY.

Matepuan TUCIUTUIMHBI (MOAYJIs) TECHO B3aUMOCBSI3aH C TAKUMH JTUCIUTUITMHAMU (MOJTY-
nsMu), Kak «9BM u nepudepuitasie ycTpoicTBay, «ba3bl JaHHBIX». 3HAHUS, YMEHHS U HaBbI-
K#, cOopMHUpOBAHHBIC B XOJ€ M3YyYCHHUs NAaHHOW NAUCHUIUIHHBI (MOJIyIis) HEOOXOIUMBI B Jallb-
HEWIeM JUIsi TPOXOXKIEHHUS TMPOM3BOJCTBEHHONW TEXHOJOTHUECKOUW (IMTPOEKTHO-TEXHOJIOTHYE-
CKOM) PAaKTUKH, MTOATOTOBKU K ' NA.

3. HﬂaanyeMble PeE3YyIbTATHI Oﬁy‘leHl/Iﬂ 0o JMCIIMIIJINHE, COOTHECCCHHbIC

¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMHU 0CBOEHMSI 00pa30BaTe/IbHOM MPOrPaMMbl
OcBoeHMe TUCHUIUIMHBI (MOIYJIsl) HApaBieHO Ha (OPMUPOBAHUE CIEIYIONINX KOMITETEH-

UH:

VYK-1 CnocoGeH ocymecTBIATh OUCK, KPUTUYECKUA aHAJIM3 U CUHTE3 WH(OpMAIUH, TTPH-
MEHSITL CUCTEMHBIN noaxod AJid pCUuICHUA MMOCTABJICHHBIX 3a/1a4.

Kox n HanmeHo-
BaHUE yHHU-
BepCaIbHON

KOMIICTCHITUN

Kon u nanmeno-
BaHUE UHAUKATOPA
JIOCTHXKEHUS YHU-

BepCaJIbHBIX
KOMITETCHITHI

Kputepuu orieHMBaHMsI Pe3yJIbTaTOB O0yUEHUS

HU3KHUH (Jomoporo-
BBIN, KOMIETCHIIMS
He copMupoBaHa)

[IOPOTOBBII

0a30BbIi

IIPOJBUHYTHIN

Kareropusi yHUBEpCaAIbHBIX KOMIETEHITUH -

CHUCTEMHOE U K

PUTHYCCKOC MBIIIJICHHUC

VK-1.
Cnocoben
ocylIe-
CTBJISITh
MMOUCK, KpH-
TUYECKHUHI
aHAIN3 U
CHHTE3 WH-
¢dbopmarumy,
MIPUMEHSATH
CUCTEMHBIH
MOAXOJ IS
perieHus
IMOCTaBJICH-
HBIX 3aJ1a4.

N-1yx. — Ana- | He moxet ananmu- | Cnabo  ana- | Xopomo ana- | OTIW4YHO
TU3UpYeT 3aJa- | 3upoBaTh 3aauy, | TM3UPYeT 3a- | JIU3UPYeT 3a- | aHATU3UpyeT
4y, BBIICNSAS €€ | BhIAENss ee 0a30- | Aady, BbIAE- | 1ady, BBIAEIAA | 3a7a4y, BbI-
0a30BbIC COCTaB- | BBIC COCTaBIIAIO- | JIsig ee 0azo- | ee 0a3oBbIc | e ee Oa-
JSOIIKUE,  OCY- | M€, HE OCYyIe- | BBIE COCTaB- | COCTaBIISIO- 30BBIE co-
IIECTBISACT JC- | CTBISCT Jie- | JSIOoIIne, 1IMe, XOpOIIO | CTABJISIOIINE,
KOMITO3UIIUIO KOMITO3HIIMIO 3a- | cIal0  OCy- | OCYIIECTBISAET | OTJIMYHO OCY-
3a7a4n aqu IIECTBIISICT JCKOMIIO3H- HIECTBIISICT
JICKOMIIO3H- | I[HIO 3aJa4’ JIEKOMIIO3H-
LMIO 3a1a9H [HIO 3aJa4U
NJ-2yx.; —Ha- | He moxer Haxo- | He mocratou- | [loctaTouno Ycenemno
XOJUT ¥ KPUTH- | IUTh W KPUTUYE- | HO YETKO Ha- | OBICTPO HAXO- | HAXOOUT |
YECKH aHAJWM3U- | CKH  aHAJIM3UPO- | XOJUT U KPHU- | IUT M KPUTH- | KPUTHIECKH
pyer wuHbpopma- | BaTb  HHPOpPMA- | THYECKU aHa- | YeCKH aHalHu- | aHaJTU3UpyeT
M0, HEO00XOo- | M0, HEoOXoAu- | IM3UPYET UH- | 3upyeT uHpop- | uHpOopMa-
IUMYIO I pe- | Mylo g peie- | popmaluio, MaIuioo, Heo0- | U, HEoO0-
IICHUS IIOCTaB- | HUA IIOCTaBJICH- | HEOOXO M- XOJIUMYIO JIJISl | XOJAUMYIO
JICHHOM 3aJa4yd. | HOH 3a/auu. MYIO JUIsL pe- | pelieHus TO- | JJid pelleHus
IMEHUS  II0- | CTaBICHHOM MOCTaBJICH-
CTaBJICHHOM 3aJa4H. HOI 3a7auH.
3aJ]a4H.




N-3yk.1 — | He Moxket | Crabo HocraTouno VYcnemno
PaccmarpuBaer | paccMOTpeTh BO3- | paccMaTpH- OBICTPO paccMaTpu-
BO3MOXXHBIE Ba- | MOKHBIE BapHaH- | Ba€T BO3MOXK- | pACCMATPUBAET | Ba€T BO3ZMOXK-
PHAHTBI ~ pelle- | Tl PEIICHUs] 3a- | Hble BaphaH- | BO3MOXHbBIE HbIC BapHaH-
HUS 3aJa4d, | Ja4d W OLICHUTH | Tl PEIICHUS | BADUAHTHI pe- | Thl PEIIeHUs
OIICHUBAs WX | UX IOCTOMHCTBA ¥ | 3aJ1a4M, YTO- | ICHUS 3aJa4H, | 3a/1a4M, OIle-
JIOCTOMHCTBA H | HEIOCTATKH. Obl OILICHUTH | YETKO OIICHU- | HUBAsI UX JO-
HEIOCTaTKH. ux JIOCTO- | Basi MX JIOCTO- | CTOMHCTBA U
WHCTBA Y | MHCTBA U | HEJIOCTATKHU.
HEJIOCTATKU. | HEIOCTATKH.
N-4yx, — I'pa- | He wmoxer rpa- | He nocratou- | JJoctatouno Ouenb rpa-
MOTHO, JIOTHY- | MOTHO, JIOTHYHO, | HO TPaMOTHO, | TPaMOTHO, JIO- | MOTHO,  JIO-
HO, apryMEHTH- | apTYMEHTHPOBA- | JJOTUYHO, ap- | THYHO, apry- | THYHO, apry-
poBaHO opMH- | HO cHOPMHUPOBATH | TYMEHTHPO- | MEHTHPOBAHO | MEHTHPOBAHO
pyeT coOCTBEH- | COOCTBEHHBIE Cy- | BaHO (opMH- | (hopMuUpyeT ¢dopmupyer
HbIE CYXJCHHS | KIACHUS W OICH- | pyeT c00- | cOOCTBEHHEIE COOCTBEHHEIE
u omnenku. OT- | ku. He ornuvaer | cTBEHHBIE CY)KICHHSI W | CYXKACHUS U

audaeT  ¢akThl | GaKkThl OT MHE- | CYXKAEHUS U | OLEHKH. XO- | OlUeHKU. bbI-
OT MHEHMH, MH- | HUH, uHTepHpe- | oneHku. Cna- | pomo OTiaM4Ya- | CTpO  OTJIH-
TepIpeTaru, TalUi, OUEHOK M | 00 oTim4yaer | €T (akThl OT | aeT (aKThl
OIICHOK U T.JA. B | T.A. B paccyxie- | paxTsl OT | MHEHUM, HH- | OT MHEHUHU,
pacCyXJI€HUSX | HUAX JpYTuX | MHEHUW, HWH- | TepIpETanui, | MHTEpIpeTa-
JPYTUX  y4dacT- | yYaCTHHUKOB Jie- | TepIpeTaluui, | OUEHOK W T.JA. | Ui, OIIEHOK
HUKOB JI€ATE€Nb- | ATEIbHOCTH OLICHOK U T.A. | B paccyxzie- | U T.A. B pac-
HOCTHU B paccyxie- | HUSIX  JIPYTUX | CYKJIEHUSIX
HUAX JPYIUX | yYaCTHUKOB JIPYTUX
YYaCTHUKOB | JCSTENBHOCTU | YYaCTHUKOB
NEeSATENbHO- JeATEIbHO-
CTH CTHU
N-Syk. — | He moxet ompe- | Cna6o ompe- | Xopomro ompe- | YCHemnHo
Onpenensier U | IEIUTh U OLICHUTD | JENISIET U | JeNdeT U olie- | ONpeAeiseT u
OLIEHUBAET IIO- | ITOCJIEICTBUS BO3- | OLICHUBAET HUBAeT II0- | OLICHUBAET
CIIEJICTBUSL BO3- | MOXKHBIX  pellle- | MOCJIEACTBUS | CIEACTBUS MOCJIE/ICTBHS
MOXHBIX pelle- | HUW 3a/1a4u. BO3MOJKHBIX | BO3MOXHBIX BO3MOJKHBIX
HUW 3a7a4U. pEeLIeHU 3a- | peleHn  3a- | pelIeHuid 3a-
Ja4H. Ja4H. Jla4H.

B pesynbrare u3ydeHus AUCHUILUIMHBI (MOYJIs) 00y4aroLuiics JOIKEeH:

3Hamb OCHOBHBIC HAIIPABIICHHS aHAIM3a JAHHBIX; APXUTEKTYPHl TIYOOKHX HEHPOHHBIX
CeTeH, MPUMEHIEMBIX B PEIICHUM NPAKTHYECKUX 3a7ad; MPUHLMIIBI IPUMEHEHUS HEHPOHHBIX
ceTed B 3a/1ayax ¢ npuMeHenuem MU;

YyMemsb OCywecmenAms KpUmu4eckuil anaiu3, TIpUMEHATh CUCTEMHBIN MTOAXO0 Ul peule-
HUS TIOCTABJICHHBIX 3aj[ay, HACTPauBaTh HEOOXOAMMOE OKPYKEHHUE JUIsl pabOThl ¢ HEHPOHHBIMU
CEeTAMH; OCYILECTBIIATh KPUTUUECKUN aHAIU3 MPOOJIEMHBIX CUTyallUid Ha OCHOBE CHCTEMHOIO
M0/JIX0/1a, BBIpa0aThIBaTh CTPATETHIO JCHCTBUH;

BIa0emb HaBBIKOM IPOBEJICHUS MTOJHOTO LIUKJIA BBIYMCIUTEIBHOTO SKCIIEPUMEHTA, OTpa-
JKEHUs XOJa BBIIIOJIHEHHs IIPOEKTa U MOIYUYEHUs Pe3yJIbTaTOB B OTYETAX U JJOKYMEHTAlLlUH; Bila-
JieeT HAaBBIKOM HCIOJIb30BAHUS CYILECTBYIOLIMX MPOrpaMMHBIX OMOIMOTEK W MoOJeNeH, co3na-
HUS IPOTPAaMMHBIX peai3alui TTyO00KHX HEHPOHHBIX CETEH.

3.1 MaTpuia cooTHeceHHs TeM/pPa31e/I0OB Y4eOHOH TUCUUILIMHBI (MOIYJIf1) U
(¢opMupyeMBbIX B HUX YHUBEPCAJbHBIX KOMIIETEHIIUIT
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Tewmbl, paziensl TUCHUTUIUHBI (MOIYJIS) Komnerenunu O6miee
KOJINYECTBO
YK-1 KOMIIETEHLINI
1. BBeneHue B UCKyCCTBEHHBIN MHTEIJIEKT L 1
2. DKcnepTHbIE CUCTEMBI U NPEACTABICHUE + 1
3HAHUU
3. AJIropuTMbI NOMCKA PEIICHUN + 1

4. CTpyKTYypa M coaep:KaHue TUCHUILIHHBI (MOXYJIsA)
OO61mas TpyA0eMKOCTh JUCHHUIUIMHBI (MOYJIS) COCTABIISAET 2 3a4€THBIX €IUHULBI (72 aK.4acoB)

4.1.

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

KonnuectBo ak. acoB
S 0 09HOU hopMe | TIO 3a09HOH (op-
o0Oy4deHus Me o0yueHust
5 cemectp 4 xypc
OO01ast TpyA0EMKOCTh JUCITUATIIMHBL (MOYJIS) 72 72
KonTakTHas paboTta oOydaromuxcs ¢ npemnojana- 32 14
TEJEeM, B T.4.
ayJINTOPHBIE 3AHATUS, U3 HUX 32 14
JIEKITAHN 16 6
MPaKTUYECKUE 3aHATHUS 16 8
CamocTosiTelIbHast padoTa 00yJarOmMXCst 40 54
npopaboTka y4eOHOro MaTepuana Mo JUCIIH- 15 20
MIMHE (KOHCTIEKTOB JICKIIMHA, YYeOHMKOB, MaTEpH-
aJI0OB CETEBBIX PECYPCOB)
BBIINOJIHEHHE HHINBUAYIbHBIX 3a0aHHUI 15 20
TOJICOTOBKA K TECTUPOBAHHUIO 10 14
KonTtposab - 4
By nTOroBoro KOHTpOJIst 3a4eT
4.2. Jleknumu
No Paznen qucruniuabl (MOIYJIs1), TEMBI 0O0BeM dopmupyroume
JIEKIMHI B UX COJIepKaHuE B aK. yacax KOMITETEHILIUU
OYHas 3a04YHas1
¢dbopma ¢dopma
0o0ydeHus | 0OyJIeHIS
BBeneHue B HMCKYCCTBEHHBI MHTEJ-
JEKT
1. OCHOBHBIE 33J]Ja4d CUCTEM HCKYCCTBEH- 2 2 VK-1
HOro WHTEeIeKkTa. Kimaccudukanus, kia-
CcTepu3aIs, perpeccHsl.
2. Tunsl MalmMHHOTO OOYYEHUS: C YUH- 2 YK-1
TeneM, 0e3 yuuTesl, C YaCTUYHBIM MPH-
BIICYCHHUEM yUHUTEINsI, 00yUeHHE C TIOI-
KPCIICHUEM.
JKCnepTHbIE CHCTEMbI U MIPeACTaBJIe-
HHE 3HAHHUII




Knaccudukanus Ha npuMepe airopurma
k-6mmkaiimux coceneit (kNN) Ommwmo-
HaJIbHO: BBICTPBIN MOUCK OIMKANIINX CO-
ceneil. MeTpuKH OLIEHKH Kiaccuuka-
IIMK: TTOJIHOTA, TouHocTh, F1, ROC, AUC.
BanunanuonHas u TecToBasi BBIOOpPKa.
Kpocc-Banumanus. Pabora ¢ kareropu-
AJIbHBIMUIIPU3HAKAMM.

YK-1

Perpeccus. MeTpuku OIIEHKU perpeccuu:
MSE, MAE, R2 — ko3 dunuent nerep-
MuHaiuu. JluHelHas perpeccus, IMOJIU-
HOMHanbHas perpeccus. IlepeoOyueHue
U perynsipusaiius, rpedHeBasi perpeccus,
LASSO, Elastic Net.

JIuneiHble MOJIEH AJS KJIacCU(UKALINU.
[lepuentpon, noructuyeckas perpeccus,
MIOJIHOCBSI3HbIE HEHPOHHBIE CETH, CTOXa-
CTUYECKUN TPAJIMCHTHBIN CITYCK M 00pat-
HOE paclpocTpaHeHue rpaaueHta. Pery-
JISIpU3alMsl JIMHEWHBIX MOJEIEeN Kilaccu-
(dbuxanuun.

Knacrepuzamnus. k-means, k-means++,
DBSCAN, arnomepaTuBHas KjlacTepu-
3arusi. METpUKH OIICHKHU KJIACTEPU3aALUN

YK-1

AJITOPUTMBI MOMCKA pelIeHni

AJNTOpUTMBI, OCHOBaHHbIE Ha NpPHUMEHE-
HUW pelarlux aepeBbeB. Kpurepun
pasneneHus y3na: HH(OpPMalUOHHBIN
BBIMIPHINI, KpuTepuid JxuHu. AHCam-
OJIM peIIaIINX JIePEBbEB: CIyYANHBIN
JIeC, TPaJueHTHbIN OYCTHHT.

Meron omnopHbIX BeKTOpoB. IIpsmas u
oOpatHast 3amada. OmpeaesieHHE OIOp-
HBIX BEKTOPOB. fII€pHBII TPIOK.

VK-1

HauBHb1i1 GaliecoBCKUil KilacCUPUKATOP.
Metoapl OLEHKH pacupeicsieHus Ipu-
3HakoB. EM-airoput™ Ha npumepe cme-
CU rayCCHaH.

MeTtob1 6e3rpaIueHTHON ONTUMU3AIINHN:
CITy4alHbIN mouck, hill climb, omxur, re-
HETHUYECKUN AJITOPUTM

YK-1

Bcero

16

4.3.

IlpakTHYeckne 3aHATHS

Paznen quctummuae! (Moxyis) (Moay-

O0BeEM B ak.gacax

JI51), TEMBI JIEKIUH U UX COepKaHHe

ouHas (hop-
Ma
00yUeHMS

3ao4Has pop-

Ma
00yUeHHS

dopmupyromue
KOMIIETCHIINH

Mertoap! paboTsl ¢ Tabnumamu B Python.

2

Arperaunﬂ M BU3yaJIn3alusad JaHHBIX.

2

YK-1

5




HBIX.

[IpoBeneHue nepBUYHOrO aHAIM3a JIaH-

perpeccus.

2. Hcnons3oBaHue U CpaBHEHUE aITOPUT- 4
MoB Kiaccudukanuu: kNN, pemarorme
JiepeBbes U UX aHCaMOJIU, JTOTUCTUYECKas

YK-1

3. Hcnonb3oBaHue U OlICHKA aJITOPUTMOB 4
perpeccun. [Togbop onTUMaNbHBIX Mapa-
METPOB PErPECCHUH.

YK-1

.

4. OnTuMu3aMOHHBIC 33/1a4U U UX pellle- 4
Hus. [logbop runeprnapamMeTpoB anro-
pUTMa C IOMOILBK METOJI0B ONTUMU3A-

YK-1

Bcero 16

4.4. JlabopaTopHbIe padoThI

JIabopaTopHble pabOTHI HE NPEyCMOTPEHBI.

4.5. CamocrosiTesibHasi padoTa 00y4armuxcs

O0BEM aK. 4acoB

Paznen qucrurinHb .
AT Aeht Bun camocrositensHoM paboTh O4YHas
(Motyst) 3a04yHas
dhopma
dbopma
o0yue-
o0yueHus
HUS
[IpopaboTka yyeOHOrOo Marepuaia 1o AUCIH-
IUIMHE (KOHCIEKTOB JICKIMM, Y4eOHUKOB, Ma- 5 7
1. BBenenue B uckyc-
. TEPUAJIOB CETEBBIX PECYPCOB)
CTBEHHBIN UHTEJIJICKT =
BrinonHeHre MHAMBUAYAIbHBIX 3aJaHUI 5 7
[TonroToBKa K TECTUPOBAHUIO 3 5
[IpopaboTka yueOHOTO MaTepuania 1o JUCIH-
2. DKCIEpPTHbIE  CH- | TUIMHE (KOHCIIEKTOB JEKLUH, y4eOHUKOB, Ma- 5 7
CTeMBI W TIPEJCTaBICHHE | TEPUAJIOB CETEBBIX PECYPCOB)
3HaHUHU BrimonHenne MHAMBUAYAIbHBIX 3aJaHUN 5 7
[ToaroroBka K TECTUPOBAHHIO 3 5
[IpopaboTka yuebHOTO MaTepuania 1o IUCIH-
IUIMHE (KOHCIEKTOB JIEKIUM, y4eOHUKOB, Ma- 5 6
3. ANTOpUTMBI MOUC-
N TEPHAJIOB CETEBBIX PECYPCOB)
Ka petieHui >
BeinonHeHne MHAMBUAYAIbHBIX 3aJaHUN 5 6
IloaroToBKa K T€CTUPOBAHHUIO 4 4
Wroro: 40 54

Metoauueckue ykasaHusl Ul MPOBEACHUS MPAKTUYECKUX 3aHSITUA MO IUCUUIUIMHE
«OCHOBBI UCKYCCTBEHHOT'O MHTEJUIEKTay» /s HanpasieHus noarotosku 09.03.01 Muadopmaruka
Y BBIYMCIIMTENIbHAS TeXHUKA — MuuypuHCk, 2023.

4.6. BbinosiHeHHe KOHTPOJIbHOM padoThl 00y4al0IIMMHUCS 3209HOH (OpPMBI

[TpucTynaTh K BBHIIOJIHEHUIO KOHTPOJIBbHON pabOThl HEOOXOAMMO TOCIIe U3YUYeHUsI MaTe-
pHana Mo JUTEpaTypHbIM UCTOYHHMKAM, YOEIUBIINCH IIyTEM OTBETOB HA BOIPOCHI JJIsl CaMOIIPO-
BEPKH, YTO MAaTE€pPHaJl TEMBI YCBOEH.

L1esbt0 KOHTPOJIBHOM PabOThI O JUCLUIUIMHE SIBJISETCS PACCMOTPEHHE TEOPETUYECKUX
aCIEKTOB U IIPUMEHEHUE OCHOBHOI'O MHCTPYMEHTApHsl YIIPABJICHUS HAYYHBIM HCCIEA0BAHNUEM.
TpeboBanms K 0POPMIIECHUIO.




KontponbHast pabota MOKET ObITH BBIIOJHEHA B YUYEHHUUYECKOW (LIKOJBHOW) TeTpaau
win Ha Jucrax (opmara A4 medaTHbIM WM PYKONUCHBIM (4ETKHM, YMTA€MbIM) CIIOCOOOM.
BrlnonHeHHbIE 3a]aHUs PacIoaratoTcs M0 MPEACTaBICHHOMY NOpsAAKy. CIMCOK HCIIONIb3ye-
MOl TUTepaTyphbl IPUBOAUTCS B KOHIIE paOOTHI.

Ha tutynpHOM JMcTe pacronaraercs cienyromas HHGopMaIys: Ha3BaHUEe JUCIUILIH-
uel, ®.1.0. obyvaromuiics, Kype, TpyIia, HOMEpP 3a4€THON KHIKKH, HOMEP BHIOPAHHOTO Ba-
pUaHTa 1 HOMEpa BBIIIOJIHEHHBIX 3aJJaHUi 110 MOPSAKY B CIEAYIOIEM BUIE:

Cpoxu BblloJIHEHUS. BbiNosiHEHHass KOHTpoOJibHAs paboTa MOJANMCHIBAETCS 00yvaro-
IIMMCS M C/IaeTCsl Ha MPOBEPKY MpernojaBaTeiio Ha Kadeapy B yCTAaHOBJIEHHBIE CPOKH, Kak
npaBuiio, 3a 10 gHe# mo Haudanma ceccuu. [IpoBepka KOHTPOJIBHON pabOTHI MperojaBaTeIeM
OCYILECTBIISICTCSI B TeUEHHE Henenu mnocie ee caayd. KoHTposbHas paboTa 10MKHAa OBITh
3ayTeHa K Haydally 9K3aMEHAllMOHHON CECCHH.

4.7. Conep:kaHue pa3ejioB JUCUMILIMHBI (MOAYJIA)

1. BBeneHue B NCKYCCTBEHHBIM HHTEIIIEKT.

OcHOBHBIE 3a/1a4M CUCTEM HCKYCCTBEHHOTO MHTeulekTa. Knaccudukanus, kiacrepusa-
1us, perpeccust. TUIIbI MAIIMHHOTO OOYYEHHUS: C yUUTeNleM, 0e3 yuuTessi, C YaCTUYHBIM MPUBJIE-
YEHUEM YUUTelNsl, 00yUeHHE C MOJAKPEIICHUEM.

2. DKCHepTHbIE CUCTEMBI U MPECTABICHNE 3HAHUH.

Knaccudukanus Ha npumepe anroputma k-Ommkaiimux coceneit (kKNN) OnunoHanbHO:
BoicTpbIil mouck Ommkaimux coceneil. MeTpUKM OLEHKU KiIacCU(PUKAIMK: MTOJHOTA, TOYHOCTb,
F1, ROC, AUC. Banunanuonnas u TectoBas Beioopka. Kpocc-Banunanus. Pabora ¢ kareropu-
aJIbHBIMH MPU3HAKaMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — koagduunent nerepmuna-
uuu. JluneliHas perpeccusi, moJuHOMHUadbHas perpeccus. [lepeoOyueHue u perynspusanus,
rpebneBas perpeccus, LASSO, Elastic Net.

Jluneiinbie Monenu g kinaccudukanuu. [lepuentpon, JorucTudeckas perpeccus, moi-
HOCBSI3HbIC HEHPOHHbIE CETH, CTOXaCTMUYECKUI I'paJMEeHTHBIN CIyCK U 00paTHOE pacrpocTpaHe-
HUE TpajiueHTa. Perynsapusamnus JMHEHHBIX MOJIeTIeH KilacCu(DUKAITUNN.

Knactepuzamus. k-means, k-means++, DBSCAN, arnomepaTuBHas KiacTepU3allysl.
MeTpuku OLEHKH KJ1acTepHU3aluu

3. ANTOPUTMBI IOMCKA PELLICHUH.

ANTopUTMBI, OCHOBaHHbIE HA IPUMEHEHNUHN pEIIAoIUX AepeBbeB. Kputepun paznenenus
y351a: HHGOPMALMOHHBIN BBHIUTPHILIL, KpuTepuil [kuHu. AHcaMOIu pemanmx IepeBbeB: CIIy-
YaifHbIH Jiec, TpaIueHTHBIA OYCTHHT.

Merton onopHbIX BekTopoB. IIpsiMas u oOpaTHas 3agaya. OnpeneneHne ONOPHBIX BEKTO-
POB. SInepHBIN TPIOK.

HauBHbiii OaiiecoBckuit kmaccudukaTtop. MeToasl OIEHKH paclpeneieHus] MPU3HAKOB.
EM-anroputm Ha npuMepe CMeCH rayCCHaH.

MeTtoapl 6e3rpaiueHTHON ONTUMU3ALIMU: CIydaiHblid mouck, hill climb, ot-xwur, renetu-
YECKHUU aJrOpUTM



5. O6pa3oBaresibHbIE TEXHOJIOTHU
[Ipu m3yueHNH AUCIUIUIMHBI (MOIYJISl) MCHOJIB3YIOTCS MHHOBAIIMOHHBIE 00pa30BaTENIbHBIC
TEXHOJIOTHHU Ha OCHOBC MHTCIrpaiiii KOMIIETCHTHOCTHOI'O U JIMYHOCTHO-OPUECHTUPOBAHHOI'O IO~
XO040B C 3JICMCHTAMU TPAAUIUOHHOI'O JICKIIMOHHO-CCMUHAPCKOI'0 U KBaSI/IHpO(beCCI/IOHaJIbHOFO
00y4eHHS C UCIIOIHb30BAHUEM WHTEPAKTUBHBIX ()OPM MPOBEACHHMSI 3aHATUH, UCCIICIOBATEIHCKON
MIPOEKTHOM JIeATENILHOCTH U MYJbTUMEIUMHBIX Y4eOHBIX MaTEpUAIOB

Bun yueGHoit pa- OO6pa3zoBarenbHbIe TEXHOJIOTHH
00TbI

DNeKTpOHHBbIE MaTepHasbl (B T.4. CETEBbIE HCTOYHUKH), UCIIOJIB30-
Jlexyu BaHHE MYJbTUMEIUMHBIX CPEACTB, pa3JaTOUHbIH MaTepHuall.
[IpakTnueckue TecTupoBaHHe, BBIOJHEHUE TPYIIOBBIX ayJUTOPHBIX 3aJaHUM,
3aHATUS VH/MBUYaJIbHbIE JOKJIA/bI.
CaMmocTosiTenbHbIE Brinonnenue pedeparnBHON pabOThI; TOATOTOBKA U 3alUTa CO00-
paboThI LICHMSI C UCIIOJIb30BaHUEM CJIAIOBBIX NPE3ECHTALUI.

6. OueHoYHBbIE CPeACTBA IMCHHUILIMHBI (MOMYJIA)

OCHOBHBIMU BHJaMM JUCUUILUIMHAPHBIX OLIEHOYHBIX CPEACTB MPpU (PYHKIIMOHUPOBAHUU MOAYJIb-
HO-pEeITUHIOBOH cucTeMbl 00y4eHUs SIBJSIFOTCS: HA CTauu pyOeKHOro peiftunra, popmupyemo-
IO 10 pe3yJbTaTaM MOJyJIbHOTO KOMIIBIOTEPHOI'O TECTUPOBAHMS — TECTOBBIE 33aJaHUsI; HA CTAJUU
HOOLIPUTEIBHOrO peiiTuHra, (POpMUPYEMOro MO pe3yabTaTaM HAMUCAHUs U 3alIUThl pedepaTos
[0 aKTyaJbHOH MpoOsieMaTHKe, Ha CTaJUU MPOMEXYTOUYHOIO PEHTHHIa, ONPENEIIEMOro 1o pe-
3yJIbTaTaM CAA4YH 3a4eTa — TEOPETUYECKUE BOIPOCHI, KOHTPOJIUPYIOUIME TEOPETUYECKOE COAEP-
’KaHue yqyeOHOTrO MaTepuaia, ¥ MPaKTHIEeCKUE HaBBIKM U3 PA3IUYHBIX BUIOB MTPOGECCHOHATBHOM
nearenpbHocTH oOyuaromerocs no OIIOII nanHoro HanpasneHus, (opMHUPYEMbIE TIPH U3YUEHUH
JTUCHUILTUHBL (MOJTyJ1s1) «OCHOBBI HCKYCCTBEHHOTO UHTEJIIEKTa»

6.1. Ilacopt oHAA OLIEHOYHBIX CPECTB MO AUCUHUIIIMHE

No | Kontponupyemsie pazaeinsl Koa koHTponnpyemoit OneHoYHOE CPECTBO
n/n | (Tembl) TUCHUILIUHBI (MO- KOMIIETEHIINH HaumenoBanue Konuuectso
Jy1s1)
BBeneHue B MCKYCCTBEHHBIM VK-1 TecToBBIE 3a1aHNA 20
WHTCIJICKT Tewmsl pedeparon 5
Bompocsr qist 3aue- 8
Ta
DKCIEPTHBIE CUCTEMBI U YK-1 TecroBble 3a1aHNs 20
[peICTaBICHUE 3HAHUI Tewmbl pedepaton 5
Bompocsr qist 3aue- 10
Ta
ANTOPUTMBI IOMCKA pellie- YK-1 TecToBble 3aaHus 20
HUI Tembl pedepaton 5
Bompocsr qist 3aue- 8
Ta

6.2. Ilepeyennb Bonpocos s 3ayera (YK-1)
OCHOBHBIE 33/]a4¥ CUCTEM MCKYCCTBEHHOTO MHTEIUIeKTa. Kiaccudukanmusi.
OCHOBHBIE 3ala4i CUCTEM UCKYCCTBCHHOT'O MHTCIIJICKTA. KJIaCTepI/ISaI_[I/ISI.
OCHOBHBIE 337]a4¥ CHCTEM MCKYCCTBEHHOT'O MHTEIIEKTa. Perpeccusi.
THIbI MATMHHOTO OOYYEHUS: C yUUTENEM.
Tumbel MAaIIMHAOTO 00yUYeHUs: 0€3 YUUTesl.
Tumne! MaImHAOTO 06yquH51: C HaCTUYHBIM HNPUBJICUCHUCM YUUTCIIA.
Turmbl ManmMHAOTO 00yUYEHUS: 00YYCHHUE C TTOKPETIIICHHEM.
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8. Knaccudukanus Ha npumepe anropurMma k-ommkaiimux coceneit (kKNN)

9. BricTphIif monck Ommxaimmx coceaei.

10. MeTpuKkH OIIeHKH KJIacCH(PUKAIUN: TIOTHOTa, TOYHOCTh, F1, ROC, AUC.

11. Bamunannonnas u TectoBast BeiOopka. Kpocc-Bamuaarusi.

12. Pabora ¢ kaTeropuaabHBIMU TPU3HAKAMHU.

13. Mertpuxku onienku perpeccun: MSE, MAE, R2 — xoaddunmeHT nerepmuHaiium.

14. Jlunelinas perpeccusi, NOTMHOMHAIIbHASL PETPECCHS.

15.  Ilepeobyuenue u perynspusanusi, rpeOnesas perpeccus, LASSO, Elastic Net.

16. [lepuenTpoH, TOTUCTUYECKAS pETPECCHS], TOTHOCBS3HbIE HEUPOHHBIE CETH, CTOXAaCTHUYE-

CKHI TPaJIMCHTHBIN CITyCK U 00paTHOE paclpOCTPAHEHHUE TPAJUCHTA.

17. Perynsapusanus TMHEHHBIX MO/ieel KiIaccu(uKauum.

18. Knacrepuzanms. k-means, k-means++, DBSCAN, arnmomepatuBHas KjiacTepu3aiusi.
MeTpuKH OLIEHKU KJIaCTEpU3aLlUu.

19.  AnropuTMbl, OCHOBaHHBIE HA IPUMEHEHUH PEUIAIOIINX JIEPEBHEB.

20.  Kputepuu pazaeneHus ysnia: HHPOPMALMOHHBIA BRIMIPHIL, KpuTepuil [ kunu.

21.  Ancam0nu peularonux JA€peBbEB: CIyUailHbIH Jiec, TPaJAUEeHTHBIN OyCTHHT.

22.  Metox onopHbIX BeKTOopoB. IIpsiMas u oOpatHas 3a1a4a.

23.
24.
25.
aH.

26.

Ornpenenenne OMmOpHBIX BEKTOPOB. SACpHBIN TPIOK.
HaugHblii OaiiecoBckuil kitaccudukarop.
MeTo/1bl OLIEHKH pacipeaesieHus pru3HakoB. EM-anroputM Ha npumepe CMECH rayccu-

6.3. Illkaya oeHOYHBIX CPEACTB

Mertoapl 6€3rpaIueHTHON ONTUMHU3ALNH: CITy9aiHbINA MOUCK, hill climb, oTxur, reneTu-
YECKHUH alrOpUTM

YpoBHH  OCBOeE-
HUA  KOMIIETEH-
1005071

Kputepun oniennBanus

O11leHOYHBIE CpENICTBA
(xon-BO OaIIOB)

IIponBuHYTHIN
(75-100 G6amnoB)
«3a4TCHO»

OTHI/I‘IHO 3HACT TeopeTI/I‘-IGCKI/Ie OCHOBBI 06yquH51
aHaJIM3a JIJAHHBIX U MAIIMHHOTO O0YYEHUS; CICIIUPUKY
BHCHpeHI/Iﬂ CUCTCM MAIlIMHHOTI'O OGy‘-IGHI/IH B «OT-
paciim», OTJMYHO AaHAJIU3UPYET 3a1a4y, BbIejss ee
0a30Bble COCTABJSIONINE, OTJIUYHO OCYHIECTBJIsIET
JAE€KOMIO3UIHNIO 3aa491; YMEET MPUMEHSTHh OOJIbIIOE
KOJIMYECTBO IBPHUCTUK, CHOPMUPOBAHHBIX HA OCHOBE
KOMMEPUYECKOTO M aKaJeMHYECKOTO OIbITa; WHTEpe-
CyeTcsi HOBBIMH TPEHJaMH B CBOEH MIpodeccroHab-
HOM OTpaciii, pacCMaTPUBAET UX C TOYKH 3PCHHS TIPH-
MEHEHUS B CBOCH JIeATEIHHOCTH; OBICTPO M BEPHO Olle-
HUBAET CIIOXHYIO CHTYAIlHIO, OLICHUBACT PHCKHU H TI0-
CJIICACTBUA CBOUX HeﬁCTBHfI, HaXOoIUT OIITHUMAJIBHBIC
pelIeHus sl pabovynx 3aaad.

TECTOBBIC 3aJJaHH
(30-40 6anoB)
WHANBUAyAIbHOE 3a-
JTaHUE

(8-10 6amnoB);
BOIPOCHI TS 3a4eTa
(37-50 6anmoB)

bazosrlit
(50-74 6anna)
«3a4TEHO»

X0opo110 3HaeT TEOPETUIECKHUE OCHOBBI O0yUYCHHS aHa-
Jau3a JaHHBIX M MAIIMHHOTO OOyuyeHus; crenupuky
BHEAPEHHUSI CHUCTEM MAIIMHHOTO OOYYEeHHS B «OT-
paciny», XOpolIo aHAJIM3MpPYeT 3aJ]ady, Bblaejss ee
0a30Bble COCTABJISIIOIME, XOPOLIO OCYUIeCTBJIsIeT
AEeKOMMO3UIMI0 3a4a4M; YMEeT NPUMEHSTh JI0CTa-
TOYHOE KOJIMYECTBO AIBPUCTHK, CPOPMHUPOBAHHBIX Ha
OCHOBE KOMMEPUYECKOT0 U aKaJIeMUYECKOTO OIIbITa;
MHTEpECyeTCsl HOBBIMU TPEHAaMHU B CBOEH Mpogeccro-
HaJIbHOW OTpAciu; BEPHO OIICHUBAET CIOXKHYIO CUTY-
alMIo, OLIEHWBAET PUCKU U TOCJIEACTBUS CBOUX JIEH-

TECTOBBIC 3a[aHUS
(20-30 6aoB)
UHIMBUyaIbHOE 3a-
JTaHHe

(5-7 6amnoB);
BOTIPOCHI TSI 3a4eTa
(25-37 6annoB)
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CTBI/II>'I, HaXO0IUT OIITUMAJIbBHBIC peH_IeHI/I}I JJIS paGO‘II/IX
3aad.

[Toporossiit
(35-49 6ammoB)
«3a4TECHO»

Cnabo 3HaeT TeopeTHYecKne OCHOBBI OOY4YEeHHs aHa-
Jau3a JaHHBIX M MAIIMHHOTO OOyuyeHus; crenupuky
BHCAPCHUA CHUCTCM MAIIWHHOI'O 06y‘-IeHI/I$I B «OT-
paciuy», ci1abo aHAJIM3MPYyeT 3aJady, Bblejss ee
0a30BbIe COCTABJIAIOIINE, €200 OCYLIECTBISIET J1e-
KOMNO3UIMI0 33/1a4M; YyMEeT MPUMEHSITh J0CTa-
TOYHOE KOJIMYECTBO HIBPUCTHK, CPOPMHUPOBAHHBIX Ha
OCHOBE KOMMEPUYECKOI0 U aKaJIeMUYECKOTO OIIbITa;
c1abo MHTEPECyeTCs] HOBBIMHM TPEHIaMU B CBOCH IPO-
(heccroHaIbHOM OTpaciy; ci1abo OIEHUBAET CIOXKHYIO
CUTYyalllio, C1a00 OIEHUBAET PUCKH W TOCIIEICTBUS
CBOUWX JICHCTBUM, CJ1a00 HAXOJUT ONTUMAJIbHBIE pellle-
HUS JUIs paboumXx 3a/1ay.

TECTOBBIC 3aJJaHH
(15-20 6anmoB)
WHANBUAyAIbHOE 3a-
JTaHHE

(2-4 6amna);
BOTIPOCHI IS 3a4€Ta
(18-25 6annon)

Huzkuii
(10TIOPOTOBBIi)
(KOMIIETeHIIUS HE
chopMupoBaHa)
(menee 35 6ai-
JIOB)
«HE3aYTCHO»

He 3HaeT TeopeTnyeckue OCHOBBI OOyUYCHHS aHAIW3a
JAHHBIX ¥ MAIIMHHOTO O0y4YeHUs; CrieupUKY BHEIpE-
HUS CHCTEM MAlIMHHOTO OOYYEHHUs B «OTpacian», HE
YMEET aHAJIM3MPOBATH 3aJ4a4yy, He OCYUIeCTBJIAET
JEeKOMIIO3UIIHIO 32]a4M; HE YMEET MPUMEHATH JOCTa-
TOYHOE KOJIMYECTBO 3BPUCTHK; HE HUHTEPECYETCA HO-
BBIMH TpEHJaMU B CBOEH mpodeccHoHaTbHON OT-
paciii; He BEPHO OLICHUBAET CJIOKHYIO CUTYaLMIO, HE
BEPHO OILICHMBAECT PUCKU W TMOCIEICTBUSA CBOUX JICH-
CTBUH.

TECTOBBIC 3aaHUS
(0-13 6amnoB);
WHIMBUYyaIbHOE 3a-
JaHuE

(0-3 6amna);
BOTIPOCHI JJIs 3a4eTa
(0-18 6amoB)

Bce KOMMIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepraioB), HE00-
XOJIUMBIX JIJIsI OLEHKH 3HAHWUM, YMEHUU, HaBBIKOB M (WMJIM) OMBITA JIEATEIbHOCTH, XapaKTepusy-
folue dTanbl POpMUPOBAHUS KOMIETEHIIMM B MPOLIECCE OCBOCHHUS MUCHUIUIMHBI (MOIYJIs) TO-
IpOOHO TPEJICTABJICHBI B TOKyMEeHTE «DOH/I OIEHOYHBIX CPEICTB TUCIUTUTHHEI (MOIYIIS )».

1. YueOHO-MeTOaAMUYECKOe U MH(OPMALNIMOHHOE OOecreYeHne JUCIHUILITHHbI

(MoayJin)
7.10cHOoBHAas yueOHas quTEpaTypa:

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

2. Tonmaués, C. I'. OcHOBBI UCKYCCTBEHHOT'O HHTEIIeKTa : yueOHoe nocodue / C. I'. Ton-
mauéB. — Cankt-IletepOypr : BI'TY "Boenmex" um. [.®. Yerunosa, 2017. — 132 ¢. — ISBN
978-5-906920-53-9. — TekcT : anmeKTpoHHBIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/121872

3. boposckasi, E. B. OcHOBBI HCKYCCTBEHHOTO MHTEIIEKTa : yuebHoe nocobue / E. B. bo-
poBckasi, H. A. JlaBeinoBa. — 4-¢ m3a. — Mocksa : Jlaboparopust 3Hanwmii, 2020. — 130 c. —
ISBN 978-5-00101-908-4. — Texkct : anekTpoHHbIHN // JIaHb : 37I€eKTPOHHO-OMOINOTEYHAs! CUCTE-
ma. — URL: https://e.lanbook.com/book/151502

4. HoBukoB, ®. A. CHUMBOJIMYECKHIA UCKYCCTBEHHBIN MHTEIIEKT: MATEMAaTUYECKUE OCHO-
BbI IIPE/ICTABJICHUS 3HaHUH : yueOHOoe mocobue st By30B / @. A. HoBukoB. — Mocksa : U3na-
tenbcTBO FOpaiit, 2023. — 278 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-534-00734-3. —

Texkct

ANeKTpoHHBIH //  OOpaszoBatenbHass miaTdopma FOpaiit

https://urait.ru/bcode/512382

7.2 lonoiHUTEIbHAS yUueOHasl JJUTepaTypa:
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https://e.lanbook.com/book/121872
https://e.lanbook.com/book/151502

1. Peibuna I' B. OCHOBBI OCTPOEHUSI MHTEIIEKTYAIBHBIX CHUCTEM: yuel. mocobue ais By-
30B/Po16buna I'.B. - M.: ®unance! u cratuctuka: Mudpa-M, 2010. - 430 c.

2. Brrorun BB. DneMeHTh MaTeMaTH4eCcKO TeOprUr MalIMHHOTO 00y4eHus: y4el. mocodue
g By3oB Berorun B.B.; Mock. ¢usnko-texs. ua-T (roc. yu-1), PAH, Un-T npoGiem nepenaun
uHpopmanuu uM. AA. Xapkesuua. - M.: MOI'U - UIIIINU PAH, 2010. - 231 c. OcHOBHI uc-
KycTBeHHOro uHTesekra. [Ipaktudeckuil kypc: yuel. mocobue st By3oB / UymokoB BJL.,
AcraxoBa N.®., [ToranoB AC. [u np.]. - M. BUHOM. Jlaboparopus 3nanuii: ®uzmariur, 2008.
-292 c.

3. SAcuunxkuit JI.LH. BBeneHne B UCKYCCTBEHHBINM WHTEIIEKT: yuel. mocodue st By30B/Sc-
mukuii JI.H. - 2-e uzn., ucnp. - M.: Akagemus, 2008. - 174 ¢

4. OcumoB I'.C. MeToasl MCKYCCTBEHHOTO HHTemekra: MOHOTpadms]/Ocunosl C. - M.:
®uzmataut, 2011.-295 c. .

3. JIro b. Teopust n mpakTUKa HeoNpenelIeHHoro nporpammuposanus/Jlo b.; mep. ¢ aHr.
Tromennes 10.B., Karanos 10.T.; pex. nmep. Tromennes 10.B. - M.: BUHOM. Jla6oparopust 3Ha-
uuii, 2009. - 416 c.

6. Pyuknn B.H., @ynnn B.A. YHuBepcanbHBIN HCKYCCTBEHHBIM MHTEIUIEKT U JKCIEPTHBIE
cucremsl / Pyukun B.H., ®ynun B.A. - CI16.: BXB-Iletep0Oypr, 2009. - 238 c.
7. Kypeituuk BB., Kypeitunk B.M., Pogzun CHU. Teopusi 3BOJIIONUOHHBIX BBIUYMCICHUMN:

[Monorpadus] / Kypeitunk BB., Kypeiunk B,M., Pog3un CH, - M.: ®usmatnut, 2012. — 260 c,
7.3 MeTroauueckue YKa3aHUA 10 OCBOCHHUIO TUCHMILIMHBI (MOYJIA)
Meroanueckue ykazaHUs IS NMPOBENCHHUSA MPAKTHYECKUX 3aHATHH 1o auciuminHe « OCHOBBI
MCKYCCTBEHHOT'O MHTEJUIeKTa» Al HanpasieHus noarotoBku 09.03.01 MudopmaTrka 1 BeIYUC-
JUTENbHAs TEXHUKA.
7.4 UudopmanuonHbie M HM(PpPOBbIEe TEXHOJOTHH (IPOrpaMMHOe odecreye-
HHe, COBpeMeHHbIe NpodecCHOHAIbHbIEC 0a3bI JAHHBIX 1 HHGOPMALIMOHHbIE
CIIPaBOYHbIE CUCTEMbI)

VY4yeOHas qUCUUIUIMHA (MOYJIb) MPETyCMaTPUBAET OCBOCHHE MH(POPMALIMOHHBIX U LU PO-
BbIX TeXHOJOrWi. Peanuszanus nu@poBbIX TEXHOJOTHN B 00Opa3oBaTEIbHOM IPOCTPAHCTBE SIB-
JsieTcs OJTHOW U3 BaXKHEHIINX 1Lieei 00pa3oBaHus, Jarolieil BO3MOXHOCTh pa3BUBaTh KOHKYpPEH-
TOCIIOCOOHBIE KayecTBa OOYYaOUIMXCS KaK OYyIyIIMX BBICOKOKBATH()HUIIMPOBAHHBIX CIICIIHAIIH-
CTOB.

[udpoBsie TEXHOJIOTHH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTHBHOTO pEIICHHUS
3ajja4 Npo(ecCHOHaNBHOr0, COLUAIBHOI0, JUYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3iny-
HBIX BMJIOB KOMMYHHMKAIIMOHHBIX TeXHOJorui. OcBoeHHE IUPPOBBIX TEXHOJOTUMH B paMKax
JAHHOM TUCHMIUIMHBI (MOJYJIsl) OPUEHTHPOBAHO HA CIOCOOHOCTh OE30I1aCHO M HaJUIeXaluM 00-
pa3oM Mosydarb JOCTYI, YNpaBisATh, HHTEIPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
MHGOPMALIKIO ¢ TIOMOUIBIO LIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHOIOrui. dopMupoBaHue Q-
POBOI KOMIIETEHTHOCTH IIpeIoiaraeT padoTy C JaHHBIMH, BJIaJJleHUE UHCTPYMEHTAMHU ISl KOM-
MYyHHMKaLUH.

7.4.1 DJ1IeKTPOHHO-0MOJINOTEYHAS] CUCTEMbI M 0a3bI JAHHBIX

VYyeOHas qUCUUIUIMHA (MOJYJIB) MPEAyCMaTPUBAET OCBOCHNE MH(POPMALIMOHHBIX U LU PO-
BBIX TeXHOJOruil. Peanuszanus nu@poBbIX TEXHOJIOTUH B 00pa3oBaTEIbHOM IMPOCTPAHCTBE SIB-
JsieTcs OJTHOW M3 BaXKHEHIINX 11esiei 00pa3oBaHus, Jaromieid BO3SMOKHOCTh pa3BUBAaTh KOHKYPEH-
TOCIIOCOOHBIE KadyecTBa OO0ydYarOIIMXCA KaK OyAyIuX BBICOKOKBATH(UIIMPOBAHHBIX CIEIAAIH-
CTOB.

11



[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3()(PEKTUBHOrO peuieHus
3a7a4 npo(ecCHOHATBHOTO, CONNAIBFHOTO, JINYHOCTHOTO XapaKTepa ¢ MCIOIb30BAHUEM Pa3iInd-
HBIX BUJIOB KOMMYHHUKAIIMOHHBIX TEXHOJOTMHA. OCBOeHHE IUPPOBBIX TEXHOJOIMHA B pamMKax
JaHHOW JUCHMILTUHBI (MOJYJIsl) OPUEHTUPOBAHO Ha CIIOCOOHOCTH 0€30IacHO U HaJJIeXkKalluM 00-
pa3oM ModydaTh JOCTYM, YIpPaBIsATh, HHTETPUPOBAaTh, OOMEHHUBATHCS, OLICHUBATh U CO3/1aBaTh
WHPOPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOWCTB U CETEBBIX TeXHOIOrHNA. DopMHupoBaHUE T )-
POBOI1 KOMIIETEHTHOCTH IperonaraeT padboTy ¢ JaHHBIMH, BIIJCHUE HHCTPYMEHTAMU Il KOM-
MYHHUKAIINH.

7.4.1 DJj1IeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI  0a3bI JaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha OKa3aHHWE YCIyr OT
01.09.2025 Ne 6/ (CeteBast 27eKTpOHHAs: OMOIHOTEKA).

2. baza maHHBIX 37eKTpOHHBIX HH(POopManuoHHbIX pecypcoB ®T'BHY IHHCXB (morosop
1o 00ecreueHHI0 JOCTyMa K 3JeKTPOHHbIM HH(popMalmoHHbIM pecypcaM @T'BHY ITHCXB ye-
pe3 TepmuHan yaanenHnoro pqocryna (TY I ®T'BHY ITHCXE) ot 01.12.2025 Ne 04-YT/2025).

3. DnexTpoHHas OubnuoreuHas cucreMa «HanmonansHsiii 1 poBoit pecypc «PykoHT»:
Kommexkmun «bazoBerii maccuB» u «Komoc-c. Cenbeke xo3siictBo» (https://rucont.ru/) (toroBop
Ha OKa3aHue yCIIyT IO IpeAocTaBleHuto foctyna ot 26.04.2024 Ne 1901/bI122)

4. 000 «dnextponHoe u3aarenscTo KOPAMT» (https://urait.ru/) (ToroBop Ha OKa3aHHUe
yCIIyT MO MPEeIOoCTaBICHUIO J0CTyma K oOpa3oBatenbHoil margopme OOO «DneKTpoHHOE U3-
natenbctBo FOPAMTY ot 01.09.2025 Ne 7326).

5. DnektpoHHo-OubnuoTeunas cucrema «Bepnanckuii» (https://vernadsky-lib.ru) (goro-
BOp Ha 0E€3BO3ME3THOE MCITOJIb30BaHUE Ipou3BeneHui ot 26.03.2020 Ne 14/20/25).

6. baza nannaeix HOb «HarnmonanpHas anektponHas ouoimorekay (https://rusneb.ru/)
(moroBop o nmoakroueHnn kK HOb u npenocrasnennn gocrymna k oobekram HOB ot 02.09.2024
Ne 101/HOb/4712-m).

7. J1oroBOp O COTPYIHUYECTBE MO OKA3aHUIO0 OMOIMOTECYHO-UH(DOPMAIIMOHHBIX M COIHO-
KyJbTYPHBIX YCIYT MOJIb30BAaTENsIM YHUBEPCUTETA U3 YKCIIa MHBAJIUIOB 110 3PEHUIO, CITa00BUIS-
[IMX, WHBAJIUIOB JIPYTHX KAaTErOpUH ¢ OrPaHUYCHHBIM JOCTYINOM K WH(GOpPMAIUH, JIUII, UMECIO-
IUX TPYAHOCTH ¢ uTeHHeM TutockoredatHoro tTekcta TOI'BYK «TamboBckasi obiiacTHast yHH-
BepcaibHasg HayyHast Ouonuoreka um. A.C. [lymkuna»y ®@unman «CrnennanbHas 6ubimoreka s
cnensix uM. H.A. OctpoBckoro» (https://www.tambovlib.ru) (10oroBop 0 COTpPYIHHYECTBE OT
10.10.2024 Ne 0001).

7.4.2. UudpopmManoHHbIE CIPABOYHbIE CHCTEMBI

1. Cnpasounas npasosas cucmema Koncynomanmllnioc (0o2o8op nocmasku, adanmayuu
U conpogodxcoenus sxzemniapos cucmem Koncynomanmllnioc om 24.02.2026 Ne 12760
/13900/2C).

2. Dnexkmponnulil nepuooudeckuti cnpagounux « Cucmema 'APAHTY (0ozoeop na ycuyeu

no conposodicoenuro om 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHnHbIe npodeccuoHaIbHbIE 0a3bl TaHHBIX

1. ba3a nmaHHBIX HOPMATUBHO-IIPABOBBIX aKTOB MH(OPMAIMOHHO-00pa30BaTeIbHOM Mpo-
rpamMmbl «Pocmetony (morosop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoii anekrponnoii 6ubanorexu eLIBRARY.RU — poccuiickuii un-
(hopMaIMOHHO-aHATUTHYECKAN TIOPTal B 001aCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. IMopTan oTKpHITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpbiThle paHHble DenepanbHOM  CIyKObl TOCYJTApCTBEHHOM CTATUCTHKH -
https://rosstat.gov.ru/opendata

5. Tlpodeccuonanbubie 0a3sl JTAHHBIX. baza JTAHHBIX zbMath

https:/lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
6. Ilpodeccuonanpubie 6a3bl qaHHBIX. PocTexHnanzop http://www.gosnadzor.ru/

12


https://e.lanbook.com/
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/

7. TlpodeccuonanpHble 6a3bl JaHHBIX. Poccuiickas acconuanusi UCKyCCTBEHHOT'O MHTEII-
neKTa [ DIeKTpOoHHBIN pecypc]. — Pexum noctyna: http://www.raai.org, CBOOOTHBII

7.4.4. JIuLieH3MOHHOE U CBOOOIHO PACNPOCTPaHsieMOe MPOrpaMMHOe obectie-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOI 0 MPOM3BOACTBA

Ne HaumeHnoBanue Pa3paGoTunk Hoctynnoets | Ceblika Ha Equnbii PexBu3uTHI IOA-
IO (mpaBo- | (iMIEeH3MOHHOE, | peecTp POCCUICKUX | TBEPKIAKOIIETrO /10-
00J1a1aTeNb) c¢B00OIHO pac- | mporpamm aJjist IJBM | kymeHnTa (npu Ha-

NpocTpaHse- u Bl (npu Ha- JIMYMH)
Moe) JINYMH)
1 Microsoft Windows, Microsoft JInensnonnoe - JInuensus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpok meni-
CTBUs: OECCPOUHO
2 | AHTHBHpYCHOE ITPO- AO «JIabopa- Jluniensuonnoe | https://reestr.digital.g | CyOmurieH3MOHHBIH
rpammHoOe obecrieue- | Topus Kacnep- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky CKOTO» sphrase id=415165 «Codrekcy ot
Endpoint Security mis (Poccus) 17.12.2025 Ne 6/n,
OuzHeca CPOK JICHCTBHSA: C
18.12.2025 no
17.12.2026
3 | MoiiOduc Crangapt- | OOO «Hosble Jluuensuonnoe | https://reestr.digital.g KonTtpakt ¢ OO0
HBIH - 00J1aYHbIC TEX- ov.ru/reestr/301631/? «PyOuKon»
OducHbrit naker mis | Hosmorum» (Poc- sphrase 1d=2698444 oT 24.04.2019 Ne
paboTHI ¢ JOKYMEH- cusi) 03641000008190000
TaMH U OYTON 12
(myoffice.ru) CpoOK aelcTBus: Gec-
CpOYHO
4 OducHsIif TakeT AO «P7» Jlnmensnonnoe | https://reestr.digital.g Kontpakr ¢ OO0
«P7-Odpucx» ov.ru/reestr/306668/? «Codrexc»
(meckTomHas BepcHs) sphrase id=4435041 o1 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
5 | Onepammonnas cucre- | OOO "bazansr | Jlumenswonnoe | https://reestr.digital.g Kontpakt ¢ OO0
Ma «Anbt ObpazoBa- | cBoOOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
HUE» rpaMMHOE obec- sphrase_id=4435015 ot 24.10.2023 Ne
neueHue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumia- | Jlurnensuonnoe | https://reestr.digital.g | JlumeH3uoHHBIH 10-
Ma Juist oOHapykeHust | ruar» (Poccus) ov.ru/reestr/303350/? | rosop ¢ AO «AHTH-
TEKCTOBBIX 3aUMCTBO- sphrase 1d=2698186 IUIaruaT) ot
BaHWH B yU4eOHBIX U 16.05.2025 Ne 10567,
HAYYHBIX PaboOTax CPOK JICHCTBHS: C
«Antunnaruat BY3» 16.06.2025 o
(https://docs.antiplagia 15.06.2026
us.ru)
7 Acrobat Reader Adobe Systems | CBo6ojHO pac- - -

- MPOCMOTP AOKYMEH-
toB PDF, DjVU

HpoCTpaHsIeMoe
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https://ru.wikipedia.org/wiki/Adobe_Systems

8 Foxit Reader Foxit
- IPOCMOTP JAOKYMEH- Corporation
tos PDF, DjVU

CBobomHO pac- - -
MPOCTpaHsIEMOe

7.4.5. Pecypcbl HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu « UHTEP-
HET»

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

2. OTtkpsbITas mporpaMmmMHas OuOJIMOTEKa 71T MAITUHHOTO O0YYCHUS
https://www.tensorflow.org/

3. ®OpeiMBOpPK MAIIMHHOTO OOy4YeHHMsI 1S si3bIKa Python ¢ OTKPBITBIM HCXOMHBIM KOJIOM
https://pytorch.org/

4. OrtkpeiTas 6ubnuoteka https://keras.io/

CaiiT ®enepanbHOl CITy>KOBI TOCYAapCTBEHHOM cTaTUCTHKH (PoccTaT). DnekTpoHHBIN pe-

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

6. Caiit TepputopuansHoro oprana denepanbHON CITy>KObI TOCY1aPCTBEHHON CTATUCTHKH T10
Tam6oBckoi obnactu (TambGoBcTaT). DneKTpoHHBIN pecype. Pexxum noctyma:
http://tmb.gks.ru/

7. Pexum nocryna: http://www.rbc.ru/ - PocbusnecKoncantuur

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

9. Caiir BrIcIIEH aTTeCTAIMOHHOW Komuccuu // http://vak.ed.gov.ru

e

>

7.4.6. llndpoBbie MHCTPYMEHTHI, IPUMEHsiEMbIe B 00pa30BaTeJIbHOM MpoIec-

ce
LMS-mnardpopma Moodle
Bupryansnas qocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Auaexc./luck, O6mako Mail.ru
Cepsucsl onpocoB: Arnexc ®opmbl, MyQuiz
Cepsucsl Buneocss3u: Suaekc tenemoct, Webinar.ru
CepBuCc  COBMECTHOHM  pabOTBl  HaJx  MPOCKTaMHU
http://www.trello.com

U1 HEOOJBIINX Trello

rpynn

7.4.7. llndpoBbie TEXHOJIOTNH, IPUMEHsAeMbIe PU U3Y4YEeHUH TUCHUILIHHBI

Ne | [Tudpossie TexHoOruK | Buabl yue6HOM paboThl, BoIIOA- | PopMHupyeMble
HsEMbIC C TPUMEHEHUEM TU(PPO- | KOMIIETEHIIUU
BOM TEXHOJIOTHUU
O0/1a4HEBIE Jlexmun VK-1
TeXHOJOT UM [IpakTUueckue 3aHATUS
(JTabopaTopHbIe pabOTHI)
BoJbiine jaHHbIE Jlexnuu YK-1
[IpakTHueckue 3aHATUA
(JTaboparopHbie pabOTHI)
TexHosgoruun Jlekun VK-1
0ecnIpoBOAHOI CBA3H [TpakTHyeckue 3aHATHS
(JTabopaTopHbIie pabOTHI)
Hosbie Jlexuuu VK-1
NPOU3BOJICTBEHHbIE [IpakTHyecKue 3aHATUS
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| | TEXHOJOI'MN

| (JIabopaTopHble pabOTHI) | |

8. MaTepuajibHO-TeXHHYECKOE oDecnedyeHre M CIHMIINHBI (MOoayJist) (MOayJist)

HanmenoBanue cre-
LIMAIBHBIX ITOMEIIE-
HUM U TOMEIIEHUH
IIJISE CAMOCTOSTEb-
HO# pabOTHI

OCHAaIICHHOCTH CTICIIHATLHBIX TIOMEIICHHH 1 TTIOMETIEHUH [Tl CAaMOCTOATEILHONW paboThI

393760, Poccus,
Tam0oBcKkast 00671aCTh,
r. MuuypuHCK, yiI.
WuTepHannoHanbHas,
jom Ne 101, 2/32

VYueOHast ayiuTopHs JJsl IPOBEICHUs yueOHbIX 3aHATHIH JIEKIIMOHHOTO THIa: VIHTepakTHBHAS
nocka — 1 wr.; Cucremuslit komiutekT — 1 mr.; [Ipoexrop Viewsonic — 1 . Habopsr ae-
MOHCTPaIMOHHOTO 000PY/I0BaHUsI U Y4eOHO-HATJISTHBIX TOCOOHH.

393760, Poccus,
Tam0OoBcKkast 00J1aCTh,
r. MuuypuHCK, yiI.
WHrepHaunoHanbHas,
moMm Ne 101, 1/114

VYueOHast ayJuTOpHs AJIsl IPOBECHUS YUeOHBIX 3aHITHI CEMUHAPCKOTO THIA, KypCOBOTO
MIPOCKTUPOBAHUS (BBIIIOJIHEHNS KYPCOBBIX padoT), TPYIIIOBBIX ¥ MHIMBHIYJIBHBIX
KOHCYJIbTAIHH, TEKYIIEro KOHTPOJIS M IIPOMEXXYTOYHOM aTTecTaliy (KOMIBIOTEPHBIN KIIacc):
Cucremnsriii komroiekT (IIpomeccop Intel Original LGA 1155 Celeron) — 9 mr.; Kabuner
OCHAILICH MaKeTaMH, HarJIIHBIMU y4eOHBIMH OCOOMSAMHE, TPEHAXKEPAMHU H IPYTHMH TEXHHU-
YecKMMHU cpencTBaMu. KoMmibloTepHas TeXHHKa MOJKIIOYeHa K ceT «HTepHeT» U obecte-
yeHa goctynoM B DMOC yHHBEpCHUTETA.

393760, TamOOBCKas
0011aCTh,
r. MuuypuHCk, yiu.
HHTepHanMoHanbHas,
qoM Ne 101, 1/210

[TomenieHne A1 CaMOCTOATENEHOM pa0boThl: puHTEp — 3 mT., MDY Canon i-Sensys MF
4410, Hoytoyk Hewlett Packard Pavilion, komnbtotep — 3 mr, komnetorep Celeron E 3300,
kommbroTep Dual Core, kommesrotep OLDI 310 K/I, komupoBanesHbIii anmapat Kyocera.
KommbroTepHast TexHUKa MOAKIIIOUYEHA K ceTH «HTepHeT» 1 o0ecIeueH JOCTYII B AIEKTPOH
HYI0 HHQOPMALIMOHHO-00pa30BaTENLHYIO CPEly YHHBEPCUTETA.

Pabouast mporpaMma AUCITUIUTHHBI (MOJYJIsI) COCTaBJICHA B COOTBETCTBUU C TPEOOBAHUS-
Mu ®I'OC BO — 6akanaBp no HanpasieHuto noarotoku 09.03.01 Mudopmatruka U BBIYHCIH-
TeJbHasi TEXHUKA, YTBEPXKJIEHHOTOo NpuKka3zoM MunoopHayku PO Ne 929 ot 19.09.2017

ABTOpBI:

3aBenyromui kagenpoit MareMaTHKH, (U3MKU U UHQOpMamoHHbIX TexHonorui Kapreunna H.B.

Crapumii npenogaBatesb Kadeapbl MaTeMaTHKH, (U3MKH M MH()OPMAIMOHHBIX TEXHOJOTMH

[Tuenuumesa H.B.

Penensenr:

3aBenyronuii kKadeapoi cranaapTU3alui, METPOJIOTHH U TEXHUYECKOTO CEPBHCA, K.T.H., JOLICHT

Xaryniies B.B.

[Iporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl MaTeMaTuKU, (GU3UKU U MH()OPMAIOH-
HbIX TexHoyorui. [IpoTokon Ne 10 ot «10» utons 2021 .

IIporpaMmMa paccMoOTpeHa Ha 3aceJaHUH Y4EOHO-METOANUECKONH KOMUCCUN UHKEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 11 ot 15 uronst 2021 r.

[Iporpamma yrBepkaeHa PerennemM y4eO0HO-METOANYECKOTO COBETA YHUBEPCUTETA IPOTO-
KoJI Nel10 ot 24 urons 2021 roxa.

[Tporpamma nepepaboTtana u A0MOTHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu @I'OC BO.

[TporpamMma paccMoTpeHa Ha 3aceaHuu KadeApbl MaTeMaTUKH, PU3NKU ¥ HHOOPMAIIMOHHBIX
texHosoruid. [IpoTokon Ne 8 ot «12» anpens 2022 r.

[TporpamMma paccMoTpeHa Ha 3aceJaHuH Y4eOHO-METOANYECKONH KOMUCCUU WHIKEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpesns 2022 r.
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[IporpamMma yTBepkaeHa PernienneM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA IMPO-
TokoJ Ne§ ot 21 ampenst 2022 rona.

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

[Iporpamma paccmoTpeHa Ha 3acenanuu KaQeapbl MaTeMaTuKH, GU3UKA U HHPOPMAIIMOHHBIX
texnounoruii. [Ipotokon Ne 9 ot «01» urons 2023 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUM Y4EeOHO-METOANUECKONH KOMUCCUU HHKEHEPHOTO
uHcturyta ®I'5OY BO Muuypunckuii 'AY, nporokon Ne 10 ot 19 nrons 2023 r.

[Iporpamma yTBepkaeHa PernienneM y4eOHO-METOAMYECKOTO COBETa YHHBEPCUTETA IPO-
ToK0JI Nel0 ot 22 urons 2023 roaa.

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

[Iporpamma paccMoTpeHa Ha 3acenanuu Kaeapbl MaTeMaTuKH, GU3UKA U HHPOPMAIIMOHHBIX
texnousoruit. IIpotokon Ne 6 ot «14» mas 2024 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANUECKONH KOMUCCUU HHKEHEPHOTO
uncturyta ®I'60Y BO Muuypunckuit 'AY, nporokon Ne 9 ot 20 mas 2024 1.

[Iporpamma yTBepkaeHa PernienneM y4eOHO-METOJAMYECKOTO COBETa YHHBEPCUTETA IPO-
TokoJ Ne 09 ot 23 mas 2024 ropna.

[Iporpamma nepepaboTraHa 1 A0MOIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kaeapbl MaTeMaTuKH, QU3UKA U HHPOPMAIIMOHHBIX
texnonoruii. [Ipotokon Ne 8 ot «7» anpens 2025 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANUECKONH KOMUCCUU MHKEHEPHOTO
uncturyta ®I'6OY BO Muuypunckuiit I'AY, nporokos Ne 8 ot 14 anpens 2025 r.

[IporpamMma yTBepkaeHa PernienneM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA IPO-
Tokoa Ne 08 ot 23 anpesns 2025 rona.

[Iporpamma nepepaboTaHa u JOMONTHEHA B cOOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acenaHuu Kaeapbl MaTeMaTuKH, QU3UKA U HHPOPMAIIMOHHBIX
texnonoruii. [Tporokon Ne 6 ot «6» ampens 2026 r.

[Iporpamma paccMoTpeHa Ha 3acejaHuU Y4eOHO-METOANYECKOM KOMUCCHUU HHKEHEPHOTO
uncturyta ®I'bOY BO Muuypunckuii I'AY, npotokon Ne 8 ot 13 anpens 2026 r.

[Iporpamma yTBepxaeHa PemenneM yueOHO-METOIUYECKOTO COBETa YHUBEPCHUTETA TPO-
tokoJ1 Ne 07 ot 22 anpens 2026 rona.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape MareMaTHKH, GU3UKH ¥ HH()OPMAIIHOHHBIX
TEXHOJIOTUH.
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