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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuumuinHabl "HedeTkre MOIeNu U UX NPHIOKEHUS " TI0 HaIIPABJIEHHUIO MOATOTOBKH
(cmenmanbHocTn) 02.04.02 "®yHnameHnTanbpHas HHGOPMATHKA U HHPOPMAIIMOHHBIE TEXHOJIOTUH'" HAIIPABICHHOCTH cTp. 3
(mpodmimro) Po6otorexunka ®PI'BOY BO «Uen'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

00y4yeHHe MarucTpaHTOB OCHOBHBIM IPUEMaM M METO/1aM NPUMEHEHHS TEOPUU HEYETKUX MHOXKECTB M HEUETKON JIOTHKH IS
OTMCaHMS PA3NIUIHBIX BUIOB HEONPEIETICHHOCTEH, a TaK)Ke IIPHHATHS PEIICHNH B YCIOBUIX HEUETKOH nH(OopMaIiy.

Pe3yJILTaTI>I O6y‘IeHI/IH 110 JTUCHUILUIMHE HAIPaBJICHBI HA JOCTHKECHUEC NHAUKATOPOB COOTBETCTBYOIINX KOMITETCHIHIA:

OIIK-1.1. O6nanaer GpyHIaMEHTAILHBIMH 3HAHUSIMU B 00JIACTH MPUKJIAIHON MaTeMaTHKH, HHOOPMATHKUA U HHPOPMAITMOHHBIX
TEXHOJIOTHH

OIIK-1.2. YMeeT ocylIecTBIATh IEPBUUHBII cOOp U aHAIUN3 MaTepUalla IPU PELIEHUN aKTyaIbHbIX POOJIEM NPUKIIaJHOM
MaTeMaTHKH, QyHIaMeHTATbHOH HHPOPMATHKH U HHPOPMAIHOHHBIX TEXHOTIOTHI

OIIK-1.3. ViMeeT mpakTHYECKHUil OTBIT PELICHHUS 3a/1a4 PUKIATHON MaTeMaTHKH, ()yHIaMEHTaIbHON HHPOPMATHKH U
MH(POPMAIMOHHBIX TEXHOJIOTUH

OIIK-3.1. JIleMOHCTpHpYET 3HAHHSI OCHOBHBIX METOJIOB MaTEMAaTHUECKOTO MOJICIUPOBAHUS U MHHOBALIMOHHBIX METOIOB PEIICHHS
MPUKIIAJHBIX 32/1a9 PO ECCHOHATBHOM NeITeTbHOCTH

OI1K-3.2. JIleMOHCTpHPYET YMEHUS MPOBOJIUTH aHAJIN3 U MOCTPOCHUE MAaTEMaTHUECKUX U HHPOPMALMOHHBIX MOJIeIIeH, IPUMEHSTh
METOJIBI IIOKCKA UIeH U CO3/IaHNs] HHHOBALIUIA IIPH Pa3pa0doTKe aNrOPUTMHIECKUX U IIPOTPAMMHBIX PelIeHHH

OIIK-3.3. IMeeT MpakTHYECKU# OIBIT MATEMATHYECKOTO M\MJIH HH(OPMAIIMOHHOTO MOJETNPOBAHUS TIPH PEIIEHHH TIPUKIIATHBIX
3a1a4 Npo(hecCUOHATILHON JIESITeIbHOCTU

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: b1.0.04

2.1 TpeOGoBaHus K MpeIBAPUTEILHOI MOATOTOBKE 00y4YaIOIIEerocs:

W3ydenue 6azupyeTcs Ha 3HAHUSIX U3 TEOPUU BEPOSITHOCTEH, MaTeMaTUYECKOTO aHAIHN3a

2.2 JIncuMnJIMHbI M MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHE TAHHOH TUCHUILTHHBI (MOY 1) HE0OX0UMO KaK MpeAllecTBYIoIIee:

Hayunslii cemunap

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

OIIK-1: Cnoco6eH HAX0AUTh, GOPMYTUPOBATH U PelIATh AKTya IbHbIe MPO0JIeMBbI MPUKJIATHON MAaTeMATHKH,
¢ynnamenTanbHOM HHPOPMATHKH U HHPOPMANMOHHBIX TEXHOJIOTHI

3HaTh:

HHH JAOCTHKCHUA OIIK 1.1: 3HaTh 006MaCTh MNPUMCHCHHU TEOPHUHU HEUCTKNX MHOXKECTB U OCHOBHBIC TUIIBI PEIIACMBIX 3a1a4

YMmern:

Jns noctumxenus OIIK 1.2: ymeTs UCHOIb30BaTh 0Jy4EHHBIE TEOPETHUECKIE 3HAHUS AJIs PEILICHUs TPUKIAaJHbIX 3a/1a4

Buaanern:

Jns nocrmwkenust OIIK 1.3: Bnaners HaBbIKaMH GOPMYJIUPOBAHHUS aJITOPUTMOB YIIPABICHNS CHCTEMAaMH Ha OCHOBE IPaBHJI HEYETKOTO
BBIBOZIA

OIIK-3: Cnoco0eH NpOBOAUTH AHAJIN3 MaTeMATHYECKUX MO/eJIell, C031aBaTh HHHOBAIMOHHBIE METOIbI PelIeHHs
NPUKJIATHBIX 32124 NP0 ecCHOHATBLHOM /IeITETHHOCTH B 00,1aCTH HHPOPMATHKH M MATEMATHYECKOT0 MO/IETUPOBAHUS

3HaTh:

Jns noctuxenus OINK 3.1: 3HaTh OCHOBBI HEUETKOT'O MaTEMAaTHUECKOT'O MOAETUPOBAHHUS

Ymern:

I[J'If[ JAOCTHXKCHUA OIIK 3.2: YMETH NIPOBOAUTH aHAJIN3 MAaTEMAaTUYCCKUX MOHeHeﬁ, IOCTPOCHHBIX HAa OCHOBC HECUCTKUX MHOXCCTB

Baagern:

I[J'If[ JAOCTHXKCHUA OIIK 3.3: BJIaJICTh HaBbIKaMH pa60TLI C MOJCIISIMU, IIPUMCHSACMBIMU B TCOPUHN HEYCTKHUX MHOKCECTB ULl PCIICHUS
MIPUKIIAAHBIX 3a1a4

B pe3yibTaTe 0CBOCHHUS JUCHHUILIHHBI 00y4aloLuiics 10/KeH

3.1|13HaTh:
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cTp. 4

3.1.1|ocHOBHEIE MPpUHOUIIBI HEYETKOTO MAaTEMAaTHICCKOI'0O MOACIINPOBAHU

3.2|Ymerh:

321

TPaMOTHO MOJIb30BATHCA MAaTEMATUYCCKUMU TEPMUHAMU, TIPUHATBIMU B TCOPUH HEYCTKNX MHOKCECTB

3.3|Baanern:

331

MPaKTUYCCKOr'0 UCIIOJIBb30BaHU MATEMATUYCCKOTO HHCTPYMEHTApUs Aj1s1 MOACIUPOBAHNSA HCUCTKUX CUCTCM

4. OFBLEM JUCLUIIMHBI (MOIYJIS)

O6bwwasn TpygoemMKocTb

33ET

Yacos 1o yueOHOMY IUIaHYy :
B TOM YHCIIC :

AyJINTOPHBIC 3AHSTHS :
camocTosTeNbHas paboTa : 52,9

KOHTaKTHas pabora: 55,1

108

50 3a4eTH 2

Bunp! koHTpONI B cemecTpax:

UKP: 5,1
5. CTPYKTYPA U COAEPXKAHUE JUCHUIIIMHBI (MOY JIST)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YUacoB Jlutepatypa
3AHATHSA [ Kvpc
Paznen 1. OcHOBHbIE MOHATHSI TEOPUHN HEUETKHX MHOKECTB
11 OmnpezieneHne HEYETKUX MHOXKECTB. METOIbI MOCTPOCHUS (DYHKITHIA 2 4 JIT.1 J11.2 JI1.3J12.1
npuHaaIexxHocTH. OCHOBHBIE ONEPAIUU HaJl HEUeTKMMU MHOXecTBaMHu /JIek/ J2.2
21022
1.2 OmnpezieneHne HEYETKUX MHOXKECTB. METOIbI MOCTPOCHUS (DYHKITHIA 2 6 JIL.1J11.2 J11.3J12.1
npuHaaaexxHocTd. OCHOBHBIE ONepallvy HaJl HeUeTKUMHU MHOXkecTBamu /Cp/ J2.2
21022
1.3 OmnpeneneHue HEYETKUX MHOXKECTB. MeTObl HOCTPOCHUs! HYHKIMI 2 2 JI1.1J11.2 J11.3J12.1
npuHagexKHocTH. OCHOBHBIE OTIEpaIiy HaJl HEYeTKMMHU MHOkecTBamu /T1p/ 2.2
D192
Pa3gen 2. OnpenesieHue 1 OCHOBHbIE BUIbI HEYETKHX ONEPaTOPOB
2.1 TpeyronbHble HOPMBI U KOHOPMBI (HeTapaMeTpHUYECKUE U apaMeTPUUECKHUE). 2 4 JI1.1J11.2 J11.3J12.1
Paciupenue cTaHIapTHBIX JIOTHUECKHX oneparuii /JIex/ J12.2
D192
2.2 TpeyronbHbIe HOPMBI U KOHOPMBI (HelTapaMeTpHUYECKUe U apaMeTPUUECKHUE). 2 6 JI1.1J11.2 J11.3J12.1
Pacumpenue cTaHIapTHBIX JIOTHYECKUX onepanuii /Cp/ 2.2
21092
2.3 TpeyronbHbIe HOPMBI U KOHOPMBI (HellapaMeTpHUYEeCKUe U MapaMeTPUIECKUE). 2 2 JI1.1J11.2 J11.3J12.1
Pacumpenue cTaHIapTHBIX JIOTHYeCKUX onepanuii /T1p/ 2.2
21092
Pazgen 3. IlokazaTesn pa3MbITOCTH He4eTKUX MHOsKecTB. IIpuHmun
0000LeHNs
3.1 XapaKkTepUCTHKU HEYETKUX MHOKECTB: AP0, HOCUTENb, BBICOTA, 2 4 JI1.1J11.2 J11.3J12.1
ronepevyHble TOUKH. PaccTosiHne MexX 1y HeUeTKMMU MHOXKECTBAMHU: 2.2
€BKJIU/I0BO, paccTosinne XeMMuHra. anexc neuerkoctu. CBoiicTBa HHAEKCA 21032
HeueTkocTH. [Tpunimn 0606menus /Jlex/
3.2 XapakTepruCTHUKU HEUYETKUX MHOKECTB, HHAEKCH HeueTKOCTH. [TpuHuumn 2 6 JI1.1 J11.2 J11.3J12.1
0600mmenus /Cp/ 2.2
2102
3.3  [XapaxTepHCTHKY HEYETKHX MHOXECTB: AP0, HOCUTEIb, BBICOTA, 2 2 JI1.1J11.2 J11.3J12.1
ToTepevHble TOUKH. PaccTosiHre MeX Ty HEYeTKIMH MHOKECTBAMHU: J12.2
€BKJIMI0BO, paccTosiHue XeMMunra. Munekc neyerkoctu. Ilpunnmn 01092

0000mtenus /TIp/

Pa3nen 4. HeueTkue OTHOILIEHHSI HA MHOKECTBE

© ®I'BOY BO «Henl'V»
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(mpodmmio) PoboTorexuuka ®PI'BOY BO «Yenl ' V»

4.1 Omnpenenenue 6uHapHOro oTHomeHus.. CBoHCTBa OMHAPHBIX OTHOLIEHUM. 2 4 JI1.1J11.2 J11.3J12.1
Heuerkue 6uHapHbie oTHOLICHUS. Oniepaliiy HaJl HEYSTKUMHU OMHAPHBIMU J12.2
oTHOIEeHUAMH. Kommo3uiusa HeueTkrx OMHapHBIX oTHOUIeHUH /Jlex/ 21022

4.2 Omnpenenenue 6uHapHOro oTHomeHus.. CBOHCTBAa OMHAPHBIX OTHOLIEHUH. 2 6 JI1.1J11.2 J11.3J12.1
Heuerkue 6uHapHbie oTHOLICHUs. Oniepaliiy HaJl HEYSTKUMHU OMHAPHBIMU J12.2
oTHOIeHUsAMH. Kommo3unus HeueTkrx OMHapHbIX oTHOUIeHui /Cp/ 21022

4.3 Onpenenenne OMHapHOTO OTHOIIEHHS. CBOWCTBA OMHAPHBIX OTHOIICHHH. 2 2 JI1.1J11.2 J11.3J12.1
Heuetkue 6unapHble oTHOImeHUs. Onepanyuy Hal HEYeTKUMU OMHApHBIMU 2.2
oTHOIeHUAMHU. KoMmo3uiius HeueTKux OUHapHBIX oTHOLIeHUH /TTp/ 21092
Paspea 5. Metoasl nedassudpukannu

5.1 Mertonp! nedazzudukanun: MeToA IepBOro MaKCUMyMa, LIEHTPa TSHKECTH, 2 2 JI1.1J11.2 J11.3J12.1
LIEHTpa IUIOIIA/IN, METO]] IIEHTPa MAaKCUMYMOB. /JIek/ 2.2

2132

5.2 Mertonp! nedazzudukanuu: METoA IepBOro MaKCUMyMa, LIEHTPa TSHKECTH, 2 5 JI1.1J11.2 J11.3J12.1

LIEHTpa IUIOIIA/IN, METO]] IIEHTPa MaKCUMYMOB. /Cp/ 2.2
2132

5.3 Mertoab! nedasz3uduranun: METO] IEPBOr0 MAKCUMYyMa, IICHTPA TSHKECTH, 2 1 JIL.1J11.2 J11.3J12.1

LIEHTpa UIOIIA/IN, METO/ LIEHTpa MakcCUMyMoB. /I1p/ 2.2
D192
Pazgen 6. JInnrBucTHYeCKasi mepeMeHHast
6.1 Orpenienenne TMHTBUCTHYECKOH epeMeHHOl. [Ipumepsl, o6macTh 2 2 JIT.1 J11.2 JI1.3J12.1
npumeHenust /JIex/ J2.2
2192
6.2 JIunreuctndeckas nepemennas. [Ipumepst /Cp/ 2 5 JIL.1J11.2 J11.3J12.1
2.2
2192

6.3 OnpezesneHne JTMHTBUCTUYECKOH nepeMeHHo. [IprmMepsl, 001acTh 2 1 JIT.1 J11.2 JI1.3J12.1

npumeHenus /T1p/ 2.2
D192
Paszpen 7. HeueTkue Moaesn BbIBOJA
7.1 Heuetkas Mmozenb BoiBoa. OO0Iast CTPYKTYpa HEUETKHX CHCTEM YIIPABICHHUS. 2 8 JIT.1 J11.2 JI1.3J12.1
OCHOBHBIE alITOPUTMBI HEYETKOTO BbIBO/A /JIek/ J12.2
0192
7.2 Heuerkue cucremsl ynpasnenus /Cp/ 2 12 JI1.1 J11.2 J11.3J12.1
2.2
21092

7.3 Heuetkas Moaens BeiBoJ. OOImIas CTPyKTypa HEUETKUX CUCTEM YIIPABICHHUS. 2 3 JI1.1J11.2 J11.3J12.1

OCHOBHBIE aJTOPUTMBI HeYeTKOTO BhIBOAa /T1p/ 2.2
21092
Paznen 8. HeueTkunii MHOTOKpHTEpHAILHBII AHAIN3 BADUAHTOB

8.1 Heuerkuit MHOrOKpUTEpHanbHblii aHanu3 BapuaHToB. [IpuMepa npuHATHSA 2 2 JI1.1J11.2 J11.3J12.1
pelIeHni B HEYETKUX YCIIOBUSX Ha OCHOBE HEYETKOTO MHOTOKPUTEPUATHLHOTO 2.2
aHanu3a BapuaHToB /JIex/ 21032

8.2 HeueTkuit MHOrOKpuTepHaIbHBIN aHaIU3 BapruanToB /Cp/ 2 4,9 [JI1.1J11.2 JI1.3J12.1

2.2
0192

8.3 HedeTkuii MHOrokpuTepHanbHelii aHanu3 BapuaHToB. [IpuMepa npuHATHS 2 1 JI1.1J11.2 J11.3J12.1
pelieHnii B HeUeTKHUX YCIOBUSAX Ha OCHOBE HEUETKOTO MHOTOKPUTEPUAIBHOTO J12.2
aHanu3a BapuantoB /IIp/ 01092
Paznen 9. Heuetkas knacrepu3anus

9.1 Anropurt™m kiacrepusaimu K-cpeqaux. Hederkas kiacrepusanus no 2 4 JI1.1J11.2 J11.3J12.1

anroputmy K-cpennux. /Jlex/

J2.2
01092
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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOEe
@ YUPEXACHUE BBICIIETO 00pa30BaHUsL
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Pabouas nporpamma nucuuiuinHbl "HedeTkne MOIEnH U MX NPHIOKEHUS" 10 HaIPaBJICHHUIO TIOATOTOBKH
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(mpodmimro) Po6otorexunka ®PI'BOY BO «Uen'V»

9.2 Anroput™m kiacrepusanmu K-cpenaux. Hederkas kiacrepusans 1mno 2 2 JI1.1J11.2 J11.3J12.1
anroputmy K-cpemnnux. /Tlp/ 2.2
3152
9.3 Autroput™ Kiactepusanun K-cpenrnx. HedeTkas kiactepusanust mo 2 2 JI1.1J11.2 J11.3J12.1
anroputmy K-cpensux. /Cp/ 2.2
D192
Pa3gen 10. Unas koHTaKTHas padoTa
10.1 |MuaauBuayanbHBIe KOHCYIbTaUWH, Tekyiuid kouTposs /MKP/ 2 51 | JI1.1J11.2 JI1.3J12.1
2.2
D192

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Ilepeuens BUIOB OLIEHOYHBIX CPEICTB

CIHCOK TEM JOKIIaZ0B
KounrpomnbHas paboTa

Bonpock! [1s MOATOTOBKH K 3a4eTy
Tect

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUAI U HHBIC MaTePHaAJIbI 1JISl Te]cymei/i aTreCcTalumu

ITprMepHBIil epedeHb TeM T0KIaI0B

. Heuetkue uncna u unrepsaisl B popme (L-R)-¢dynxuuii. TpeyronpHble HEYSTKHE YHCNA U TPACIUCBUTHbIC HCUSTKHE HHTEPBAJIbI
. OmpenienieHre ’KOHOMHYECKIX [TAPAMETPOB BEIMIOIHEHHS IIPOEKTOB, IIPEACTABICHHBIX CETHIO B3aNMOCBA3aHHEIX PadoT

. Db dexTuBHOE pacnpeneneHne UHBecTHLUH. OnTuMu3anus GOHAOBBIX NOpTdeneit

. MeTo/pI He9eTKOH JIOTHKH B aHANIN3¢ KOMMEPUECKIX, TPOM3BOICTBEHHBIX U 9KOJIOTHYECKUX PHCKOB

. HeueTkue aBTOMAaTHI

. IIpuMep HCIOMB30BaHMS CHCTEM HEUETKOTO BBIBOJA B 331aUax yrpasleHHs «MoJernb KOHAUIIMOHEPOM BO3TyXa B TOMEIICHUM

. IIpumep nCroNB30BaHMUs CHCTEM HEYETKOTO BBIBOJA B 3a/1a4ax yrnpasieHns «HedeTkas Moziesib yIpaBiIeHHs! CMECUTENEM BOJIBI IIPH
TPHHATHA Ty

8. Heuerkue ceru Iletpu

9. HedyeTkne CHTyallMOHHBIE CETH

10. Orenka 3¢ (eKTHBHOCTH HHBECTHIIMOHHOTO MIPOCKTa C IIPUMEHEHUEM TEOPUH HEYCTKUX MHOXKECTB

NN W=

OO6pasen KOHTPOJIBHOH PadOThl IPUBE/IEH B MTPUIOKEHUH

6.3. TunoBblie KOHTPOJIbHBbIC BONIPOCHI U 3alaHUA JJIsA l'lpOMe?l(yTO‘-lHOif'l aTreCTaluu

Bonpocs! 11 MOATOTOBKHU K 3a4€Ty

. Onpenenenne HEYETKOTO MHOXKeCTBa. OCHOBHBIE ONEPAIMU HAJl HEYETKIMU MHOXKECTBAMHU
. OcHOBHBIE BUIIBI (DYHKIUIT TPUHAIICHKHOCTH.

. Metoas! noctpoenust GyHKIMN NPUHAIICKHOCTH.

. Onpenenenue TpeyrojabHON HOPMBI M TPEYTOJIbHOM KOHOPMBI

. OcHOBHBIE BUJIBI TPEYTOJIBLHBIX HOPM U KOHOPM.

. PacmmpeHnue cTaHaapTHBIX JIOTHYECKUX ONeparui

. IToxa3zaresnu pa3MBITOCTH HEYETKIX MHOXKECTB

. HeueTkue GuHapHBIe OTHOLIEHUS, ONIPEJICNICHHE U OIepalliy HaJl HUMH.
. KoMmo3urust He4eTKuxX OTHOIIEHUH.

. [IpuaIMT 0600IICHHS

. Onpenenenye TMHIBUCTUUECKON MIEPEMEHHOM.

. Metone!l nedas3udukanuu.

. Ompenenenyre JIMHIBUCTHYECKOH TEPEeMEHHOM.

. HeueTkue monenu BbiBoza (001mas cxema)

. OCHOBHbIE aJITOPUTMBI HEUETKOT'O BBIBOJIA

. AnroputM HedeTKoii kiactepusanuu K-cpemanx

. HegeTkuit MHOTOKpHUTEpHATEHBINA aHAIN3 BAPUAHTOB

0NN N bW~

kD ke \O
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O6pa3eu TECTOBBIX 33JIaHUHN IMPUBEJCH B IPHUIIOXKCHUN

6.4. Kputepuu oneHuBaHus

B Teuenue yueOHOTO cemMecTpa CTYASHTHI 3a KaXKbIi BUI paboTHI momydaroT 6amisl. Kpome 3Toro Ha 3aueTe MakCUMaIbHO MOXKHO
nonyuuts 20 6ayutoB. MiToroBast onieHKa CKJIQAbIBAETCS U3 CyMMBI OAJUIOB, IOJIY4YEHHBIX 32 paboTy B CEMECTpe U 3a OTBET Ha 3a4eTe.
3areM nosrydeHHasi cyMMa 0aJiIoB IIEPEBOJUTCS B OLIEHKY. [IpH 3TOM JoITycKaeTcs MOoJTydeHHe CTYICHTOM aBTOMAaTHYECKOH OLIEHKU
TOJIBKO IO pe3yJibTaTaM paboThl B CEMeCTpe.

HaGpanHusle 6auisl Ouenka
Memnee 61 HE3a4TEHO
61— 100 3a4TEHO

Hauucnsiemblie 0amibl 3a BHIMOJTHCHHE TTAHOBBIX 3aJIaHuH

Iocenienue 3ansaTuit - 20

BerlnonHeHue 3a1aHuil KOHTPOJIBHOM paboTel - 35
[MonroroBka u BEICTYIUICHHUE C AOKIaI0M - 30
BrimosHeHne 3a1anuii Ha 3aHATHAX - 10
CBOEBpPEMEHHOE BBIIIOJIHEHHE 3aJaHUi - 5

B xo/1e u3y4eHus JUCUUIUIMHBI CTYACHT JA0JDKEH BBIIIOIHHUTD, TOATOTOBUTE H IIPEICTaBUTh fAoKnaj. Jlomyckaercs pabora Haj
JIOKJIaZIoM B cOCTaBe HeOOJBIION IPyNIbI CTYAEHTOB (2-3 uesioBeka). Eciu pu BEICTYIUICHUH € JIOKIAJ0M CTYASHT MOJpOOHO
npopaboTai TeMy, OCBETIII BCE BaKHbIE MOMEHTBI, IIPUBEIT MOSICHSIOLINE IIPUMEPBI, TO I0KIaz oneHuBaercs 30 6amiamu. Eciu
3a/IaHUE BBINOJHEHO C OIIMOKaMH, He BHIIOJIHEHBI yKa3aHHbIC BBILIE TPEOOBAHNU, TO OAJUIBI CHIKAIOTCS B 3aBHCUMOCTH OT
KOJIMYECTBa JONMYIEHHBIX OHO0K. Eciu nomymieHa oaHa ommbka, To 3qaHue oleHuBaercst 20 GaiamMu, J0myeHs! e omnoku — 10
Gayutamu. Eciti cTyZIeHT He cripaBUIICS € 33/laHHEM, TO 32 HEro OH noxy4aer 0 0aios.

KontposnbHas paboTa COAEPKUT IATh 3aJaHuil. 3a Kax0€e U3 3TUX 3aJaHUi MOXKHO Noy4uTh oT O 1o 7 6annos. Ecnu 3aganue
BBITIOJTHEHO MPABMIIBHO, TO OHO OLleHMBaeTcst 7 Oammamu. Ecim 3amaHie BEIOTHEHO ¢ OIIHOKaMU, TO OAJITBI CHIDKAIOTCS B
3aBHCHMOCTHU OT KOJMYECTBA AOMYLIEHHbIX omubok. Eciu nomymena ogxa omuobKa, TO 3JaHUE OLIEHUBAETCs 5 OanaaMu, AOMYyLIICHbI
JIBE OIIHOKH — 3 Oait, JOomymmeHs! TpH omuoky — 1 6amt. Ecim momymieHo Gonee Tpex OMIOOK B 3aJaHHH MITH CTYIEHT HE BBITOIHAI
Kakoe-1100 3a1aHue, TO 3a Hero oH nousry4daer O 6aios.

BeinonHeHue 3a1aHuii Ha 3aHATHAX oneHnBaeTcs ot 0 10 3 OamnoB. Eciu 3aaHme BBINOTHEHO MPaBUIBHO, TO OHO OLIGHUBAETCS 3
Oamnmamu. Eciu mormynieHa oHa ommoKa, To 31aHHe OLeHuBaeTcst 2 OautaMu, JOIYIIEeHbI [Be OIMOKK — 1 6amn. B octanpHbIX cirydasx
CTyzeHT nonxy4aet 0 6anos.

Ha 3aueTe CTyIeHTHI BBINOIHAIOT TecT. [IponomkurensHocTs 3aueta — 60 MuHyT. CTyneHT BoinoiHsaeT 20 TecToBbIX 3anaHuil. Eciu
3aJ1aHKe BBINOJHEHO NPABUIBHO, TO OHO OLIEHUBaeTcs 1 GaioM.

7. YYAEBHO-METOJUYECKOE 1 ”TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY JIs)

7.1. Pexomenayemasi uTepaTypa

7.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI1.1 |demunosa I'. JI., Perynsatopsl Ha OCHOBE HEUETKOM JIOTHKH B cucTeMax ynpasieHus |Cankr- [TetepOypr 9BC
Jlykuues 1. B. TEXHUYECKUMH 00BEKTaMHU : HUY UTMO,
(https://e.lanbook.com/book/110432) 2017
JI1.2 |Hazapos . M., WHTennexTyanbHble CHCTEMBI: OCHOBBI TEOPUU HEYETKUX MHOXKecTB: |Mocksa : IOpaiir, 3BC
Kownsimesa JI. K. yueOHoe ocoOue 1Jis By30B 2023
(https://urait.ru/bcode/514414)
JI1.3 [T'opbauenxo B. 1., HHTennexTyalbHble CUCTEMBI: HEUETKHUE CUCTEMBI U ceTU: yueOHoe |Mocksa : FOpaiiT, 9bC
AxwmeroB b. C., rmocodue i By30B 2023
Kysnenosa O. IO. (https://urait.ru/bcode/514580)

7.1.2. lonoTHUTEIbHASI JIATEPATypa

ABTOpLI, COCTaBUTCIIN | 3arnaBue HSH&TCJ’ILCTBO, romg Pecypc

© ®I'bOY BO «Henl'V»




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOEe
@ YUPEXAEHUE BbICIIET0 00pa3oBaHuUs

«Yenabunckuii rocynapctBeHHbii yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuuiuinHsl "HedeTkne MOIEnu U MX NPHIOKEHUS" 10 HaIPaBJICHHUIO IOATOTOBKH
(cmenmanbrocTn) 02.04.02 "®yHnameHnTanbHas HHGOPMATHKA U HHPOPMAIIOHHBIE TEXHOJIOTUH'" HAIIPaBICHHOCTH cTp. 8
(mpodmimro) Po6otorexunka ®PI'BOY BO «Henl V»

ABTOpBI, COCTAaBUTEH 3arnaBue W3zpatensctBo, ron| Pecypc
J12.1 |Cokonos C. B., Merto/b! uASHTU(DUKAMY HEUETKUX U CTOXaCTUYECKUX CUCTEM Mocksa : 9bC
Kosanes C. M., (https://biblioclub.ru/index.php?page=book&id=485508) ®usmarmut, 2017
Kyuepenko I1. A.,
CwmmupHos O. A.
JI2.2 |BponeBuu A. T, HeueTkue Mozieny aHaiu3a JaHHbBIX U IPUHATUS pelleHuii: yuebHoe |Mocksa : 9bC
Jlenckuii A. E. nocobue W3 natensckuii nom
(https://biblioclub.ru/index.php?page=book&id=699504) BeicIieit mkosst
SKOHOMUKH, 2022

7.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH "UHTepHeT"

D1 |KubGepJlenunka - HaydHas 37eKTpOHHast oubianoreka (kypraisi) http://cyberleninka.ru

32 |Enunoe oKHO focTyna K MHGOPMAIMOHHBIM pecypcaM [DnekTpoHHsI pecypce] : cailt / @I'AY THUN UTT «HUudopmukay. —
Mockga, 2005 — . — URL: http://window.edu.ru/

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 TIporpammHoe oGecneyeHue

LMS Moodle

7.3.2 IIpodeccnonaibHbie 02361 JAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. Hayunas snextponnas 6ubmmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayumas siekrpoHHas
6ubnmoTeka : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum mroctyma: [uis 3apeructpup. noiab3osateneii. — Texer :
SJIEKTPOHHEIH.

2. PedeparuBnas 6a3a no marematuke MathSciNet (https://mathscinet.ams.org/mathscinet/) Mathematical Reviews (MR) :
pedepaTuBHas 6a3a manubx / American Mathematical Society. — URL: http://www.ams.org/mathscinet/. — f3. pyc., anri. — Pesxxum
Joctyna: Ui 3apeructpup. noas3osateneii Uenl'Y. — Tekcr : 3n1eKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

ILJ'I?I peam3ali JUCHUIUIUHBI UCTIOJIB3YIOTCA y‘le6HbIC AyAUTOPUH IJIs1 IPOBEACHUA 3aHATUH JICKIIMOHHOI'O THUIIA, HpaKTI/I‘lCCKI/IX
3aHATHI, TPYIIOBEIX U MHIWBHIYaJIbHBIX KOHCYIBTAINH, TEKYIIET0 KOHTPOJIS U IIPOMEKYTOUYHON aTTECTalllH, a TaKKe TIOMEIIeHHS
JUISL CAMOCTOSITENILHOM pabOTHI.

Y4eOHbIe ayANTOPUH YKOMIUIEKTOBAHBI CIIEHATN3UPOBaHHON MeOeTblo (TTogpa3yMeBaeTcsl HAININe CTaHAAPTHBIX Pad0unX
(MOCagOYHBIX) MECT) M TEXHUUYECKHUMHU CPEICTBAMH 00y4YeHHSs (IEPEHOCHOE U / WM CTAllHOHAPHOE MYJIbTUMEIHIHOE 000pYyA0BaHHE:
9KpaH, HOYTOYK, IPOEKTOP).

JInist mpoBeieHNst 3aHATUH JIEKIIMOHHOTO TUIIA NIPEJIaraloTcst Habopbl JEMOHCTPALOHHOTO 000PYAOBAHUS U yUeOHO- HATTISJHBIX
rocoOuii (MynbTUMEIUIHbBIE TPE3EHTALMH 110 OTIEJIbHBIM TeMaM, PUCYHKH, TAOJHUIIbI, CXEMBI U T.1).

[TomereHust 111 CaMOCTOSITENBHOM PabOThl 00YHAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C MOKIIOUEHHEM K CETH
"HHuTepHeT" U 00ecrieyeHreM IOCTYIa B AIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

9. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHHUTIIUHBI (MOY JIST)

Paboueii mporpaMMoii AUCUUIUTHHBI IPETyCMOTPEHA CAMOCTOSATENbHAS paboTa cTyaeHTOB. CaMocTosTebHas padoTa IPOBOJHUTCS C
[ENBI0 YIITyOJICHHUS 3HAHUH 10 AUCIUTUTHHE U TPEIyCMaTPUBAET:

* MpopabOTKy TEOPETHYECKOTO MaTepHaia 1o yueOHHKaM HIIM KOHCHIEKTY JIEKIHH ¢ 00513aTeIbHBIM pa300pOM MPHBEICHHBIX
MPUMEPOB;

* IOATOTOBKY K 3aHATHSIM;

* OArOTOBKY JOKJIA/a.

[Ipu mIaHUPOBaHUH BPEMEHH HA CAMOCTOSATENHHYIO paboTy CTyJeHTaM He0OXOJUMOT0 MPEAYCMOTPETh PEryIIsIpHOE MOBTOPEHHE
MpoiiIeHHOTO MaTepuaia. TeopeTHUeCKHid MaTepral, 3aKOHCIIEKTUPOBAHHbII Ha JIEKIHIX, HEOOX0IUMO JIOTIOJHAThH CBEACHUSIMH U3
JIUTEPATYPHBIX HCTOYHHUKOB, TIPEICTABICHHBIX B paboueii mporpamMmme.

B ciyyae nmpuMeHEHHUS NPH H3YYCHUH TUCLMILUTMHBI QJICKTPOHHOTO 00yYeHHsI, TUCTAHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHI
o01eHne 00yJaroIUXCs U MPENoAaBaTeNs OCYIICCTBISACTCS B PEKHME PEaTbHOTO WITH OTIOKEHHOTO BPEMEHH, MIPU STOM
HCIIONB3YIOTCSI BO3MOXKHOCTH CHCTEMBI TUCTaHIIMOHHOTO 00yueHus Moodle u anexTponHas moura.

BoJibIy o 94acTh BpeMEeHH 00y4aroIiecst CAaMOCTOSITEILHO PaboTaroT ¢ y4eOHO-METOAHICCKUME MaTepuaiaMu. CTyICHTHI HMEIOT
BO3MOKHOCTh KOHCYJIbTUPOBATHCS C IPEMOJaBaTENIeM IO BCEM BOIPOCAM, BOZHHKAIOIIUM B XOJI€ CAMOCTOSTEIEHON PaboThI,
MOCPEICTBOM DJICKTPOHHOMN ITOYTHI, COOOIIEHHI CHCTEMBI JUCTaHIIMOHHOTO 00y4enus Moodle.
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Joctyn obyuaromerocst K yaeOHbIM pecypcaM B PeKUME OTIIOAKEHHOTO BPEMEHH, CaMOCTOSATEIbHOM paboThl OCYLIECTBISIETCS YePE3
ceth MHTEpHET B yTOOHOM JUIS HETO MECTE, BPEMEHHU U TeMIIe.

[Tpu 0Oy4eHun JIuI ¢ OTpaHUIEHHBIMU BO3MOKHOCTSIMH 30POBbS dJIEKTPOHHOE 00YyUEeHHUE, TUCTAaHIIMOHHBIE 00pa30BaTeNbHbIC
TEXHOJIOTHHU IIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepeaul HH(GOPMaIK B JOCTYIHBIX A1 HUX (hopMax.

Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM DJIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHI (1anee — D0,
JIOT) ocymectBaseTcs Ha ocHOBaHUM «I1010XKEHUs 0 peau3alul OCHOBHBIX U JIONIOIHUTEIBHBIX 00pa30BaTeNIbHbIX IPOrpaMM C
MIPUMEHEHUEM JIEKTPOHHOTO 00y9IeHHS 1 AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (helepaTbHOM TOCyJapCTBEHHOM
610/DKETHOM 00pa30BaTENILHOM YUPEXKICHUH BhICIIEr0 00pa3oBaHus «Hensi0MHCKUM TocyJapCTBEHHBIN YHUBEPCUTETY, «llosoxkeHus
0 MOpS/IKE 3a4eTa 00YJaIOIIMMCS 110 OCHOBHBIM NPO()ECCHOHATBHBIM 00pa30BaTEIbHBIM IPOTPaMMaM BBICIIET0 00pa30BaHUs B
OI'BOY BO «YHenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3aLUX, OCYLIECTBILIIONINX 00pa30BaTeIbHYIO IESITeIbHOCTh, YUeOHBIX
MIPEMETOB, KYPCOB, TUCIUIUINH (MOIYyJe), IPaKTHK, TOTIOJHUTENBHBIX 00Pa30BaTENBHBIX MIPOTrPaMM» MOCPEICTBOM dIIEKTPOHHON
uHpopmarronHo-00pa3zoBarensHol cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciiydasx (Gopc-Maxop U T.11.) IpU
peanu3zanuu 00pa3oBareNbHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT npuMeHsATh KOMIIOHEHTHI, HE BXO/ISIINE B TIepeUcHb
JIEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTEeIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHue TUCLHUIIMHBI HHBAIUAAMU U JIMLAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI OCYILECTBIISCTCS ¢ UCTIOIb30BaHUEM
CTIeNMANbHBIX TEXHHIECKUX CPEJCTB U o0 HH(POPMAIHOHHBIX TEXHOJIOTHH, IPEI0CTaBIIeMBIX PecypcHBIM ydeOHO-MeTOANIECKIM
LEHTPOM I10 00YYEHHIO WHBAJIUIOB U JIMI] C OTPaHUYEHHBIMHA BO3MOKHOCTSMU 3/10poBbs Yenl'Y mo 3anpocy oGydaromerocs.

1. MoOHIBHbIE CTIeNHaIbHBIC TEXHHYECKUE CPEACTBA IS JTHI] C HApYIICHUSIME 3PSHHS: OPTaTHBHBIM KOMIBIOTEP C BBOIOM/BBIBOIOM
mpudrom Bpaiins ¢ cunre3aropoM peun «EIBraile-W14J G2»; HoyrOyku ¢ nporpamMmHoii skpanHoro goctyna NVDA; anekTpoHHbIe
YBEJMYHUTEIH JUIA yIAJeHHOTO IPOCMOTPA; BUICOYBEINIUTEIN TOPTaTHBHEIE; TH IOILIEep; TH(POBBIE TUKTO(OHEL.

2. MobOunbHbIe CrelMaNbHbIE TEXHUYECKUE CPENCTBA JUIS JIUI] C HAPYLICHUSIMU CIIyXa: CUCTeMa CBOOOJHOIO 3BYKOBOTO IOJS CO
BCTPOEHHOH coBMecTUMOCTbI0 ¢ FM-ycrpoiictBamu; paguoxnaccsl «ConeT-PCM» ¢ nepenaTyukoM, 3ayLIHbIM HHIYKTOPOM H
UHIYKIUOHHON IeTiel; cucreMa MHGOpPMalMOHHAs Ul ciabocibluanmx nepeHocHas «Mcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKyMEHT-KaMepa; IIporpaMMHpyeMbIe CITyXOBBIE allapaThl HHANBHIYAIFHOTO ITOTb30BAHMUS.

3. AccuctuBHble MH(OpPMALMOHHBIE TEXHOJOTHUHU: MpPOrpaMMHOE oOecredyeHHe 3KpaHHOro nocrymna ¢ cuHTe3oM peun NVDA;
IPOTPaMMBI SKPAHHOTO yBEITHMYIEHHS; IPOrPAMMBI PEUEBOTO CHHTE3a IJIsI KOMITBIOTEPOB M HOYTOYKOB; IPOTPaMMBI PEYEBOTO CHHTE3a
JUIst MOOMJIBHBIX YCTPONCTB; 3KpaHHas KIaBUATypa; SKpaHHas JIyma.

IIpr HeoOXommMMOCTH MI OOYYalOMUXCA C HAPYIICHHAMH 3pEHHS Ha PabdOYMX MecTaX I MPOBEICHHUS HPAKTHIECKUX WIIH
Ja00PaTOPHBIX 3aHATHH YCTaHABIMBACTCS CIELUAlbHOE IporpaMMHOe oOecnedeHue (mporpamma peudeBoidl HaBuramuu NVDA,
peueBble CUHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B yueOuble aynuropuu ob0ecreduBaeTCsi OECHpPENATCTBEHHBIH JOCTYN Uil OOy4aloIuMXCs MHBAIMIOB M OOY4YalOIUXCS C
OrpaHUYEHHbIMU BO3MOXKHOCTSAMH 310pOBbs. B kaxmoil ayauropuu, rae oOydarOTcs HHBAIUABl M JIMIA C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3/10POBBSI, IPEyCMaTPUBAETCS COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYyUYalOLIUXCs ¢ YI€TOM HapyIIeHUH UX
30POBbSL.

Jlns ocBOGHHMS IUCLUIUIMHBI MHBAJIUIAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3IOPOBBSI NPEAOCTAaBISIETCS JOCTYN K
[EeYaTHBIM UCTOYHUKAM, UMEIOLMMCS B HaydHOH 6ubnnoreke Yenl'V, ¢ moMOLIBIO cliENUAIbHBIX TEXHUYECKUX CPEICTB; AOCTYI K
9JICKTPOHHBIM HCTOYHUKAM, MPEACTABICHHBIM B (popMe SIEKTPOHHOTO JOKyMeHTa B ¢onae HayuHoil Oubmmorexu Yenl'VY wnmm
JIEKTPOHHO-OUOIMOTEUHBIX CUCTEMAX, C IOMOLIbIO CHELHUAIbHBIX TEXHUYECKUX U IPOrPaMMHBIX CPEACTB (pabodee MeECTO I
HE3psSYero TMOJb30BaTeNsl C MPOTPaMMHBIM OOEclieYeHHeM JKpaHHOro noctynma ¢ cuHTesoM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJIIepoM H kinaBuarTypoit Clevy ¢ 6osbIrMy KHOTIKaMU B ¢ pa3/Iessiolel KIaBHIIH HaKJIaaKo#).
VYuebHO-MeToANUECKHE MaTepHaNbl 11 00yJaromuXcsl U3 Yhcia HHBAIUAOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
HPEIOCTaBIAIOTCS B (JOpMaxX, afalTHPOBAHHBIX K OTPAHMYECHHUAM UX 3[J0POBbS ¥ BOCTIPUATHS HHPOPMAIUH:

JInist v ¢ HapyIIeHUSIMU 3peHMS:

- B IIe4aTHOH (popMe yBeIMUEHHBIM MIPHPTOM,

- B (JOpMeE 3IIEKTPOHHOIO JOKYMEHTA,

- B opme ayauodaiina,

- B leyaTHOH opme mpudTom bpaiins.

Jlist 11 ¢ HapyIIEHUsAMHU ClTyXa:

- B IIeYaTHOM (opme,

© ®I'bOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«Hensabunckuii rocynapcrsennslil yausepeurer» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuiuinHbl "HedeTkne MOIEnH U MX NPHIOKEHUS" 10 HaIPaBJICHHUIO TIOATOTOBKH
(cmenmanbHocTn) 02.04.02 "®yHnameHnTanbpHas HHGOPMATHKA U HHPOPMAIIMOHHBIE TEXHOJIOTUH'" HAIIPABICHHOCTH ctp. 10
(mpodmimro) Po6ototexunka ®PI'BOY BO «Uenl'V»

- B (popMe DIIEKTPOHHOTO IOKYMEHTA.

Jlnist i ¢ HapyIIeHNUsIMUA OIOPHO-/IBUTaTENBEHOTO anmapaTa:

- B IIeYaTHOM (opme,

- B popMe dIEKTPOHHOTO TOKYMEHTa,

- B opme ayauodaiina.

JIaHHBIH IepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA 00YJaIOIIUXCSL.

J171s1 MHBAJIMIOB M JIUII C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 30POBbSI OCBOCHHUE AUCIUIIMHEI MOKET OBITh YACTHYHO MIIH IOJHOCTBIO
OCYIIECTBIIEHO C MCIIOIb30BaHUEM JIUCTAHIIMOHHBIX 00pa3oBarenbHbix TexHonoruii (Moodle, Adobe Connect Pro u oip.).

B ocBoeHny QUCHUIUIMHBI MHBAIUIAMH U JIMIAMH C OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI HCHOJB3YeTCS WHIMBHIYaIbHAS
pabora. Ilon MHAMBHIAYaBHOW pabOTON mMoapazyMeBaeTcs ABe (OPMBI B3aUMOJICHCTBHS C TPEMOJABaTEIeM: HHAWBHIYyaIbHAS
yueOHas padora (KOHCYIBTAIMN), T.€. JOTIOJHUTEIBHOE pa3bsiCHEHHE YueOHOro Marepuana U yriyOJeHHOe H3ydeHHe MaTepHuaia C
TeMH OOYYaIONIMMHKCS, KOTOpbIe B 3TOM 3aWHTEPECOBAHbI, W WHIUBHIyallbHas BOCIHUTATeNbHas paborta. VHAWBHIyalbHbBIC
KOHCYJIbTalliH HalPaBJICHbl Ha HHIUBHAYATH3ALUIO O0YUSHUS U yCTAHOBJIEHHIO BOCIIUTATEHFHOTO KOHTAKTa MEXIY MPEeroiaBaTesieM
1 00yJaIOMIUMCS HHBATUIOM HJIH O0YYAIOIIHMCS ¢ OTPAHHYCHHBIMEU BO3MOXHOCTSIMHU 3I0POBBSI.

[Tpu npoBeieHNH IPOLEYPHI OLIEHUBAHUS PE3YIbTaTOB 00YUEHHS MHBAIHUAOB H JIHI C OTPAaHUIEHHBIMHI BO3MOKHOCTSIMHU 370POBBS IO
JUCIUIUIAHE 00ECIeYMBACTCSl BBIMOJIHEHHUE CICAYIONMX OMONHUTENBHBIX TPeOOBaHUH B 3aBUCHMOCTH OT WHIUBUIYAIbHBIX
0COOEHHOCTEH, 00yUaroIInuXCS:

a) MHCTPYKIMS IO TOPSIIKY TPOBEICHUS MPOLEIYPbl OICHUBAHUS MPEJOCTABIAETCS B JOCTYMHOH (opMe (YCTHO, B MUCHMEHHOMN
(bopme, B uceMeHHOH Gopme mpudTom bpaiins, ycTHO ¢ HCHONB30BaHUEM YCIYT CYpAOIIEPEBOIUHKA);

6) moctymHas (opMa MPeIOCTaBICHUS 3aJaHUil OIEHOYHBIX CpeACTB (B me4yaTHO# (opMe, B MedaTHOW (GopMe YBEITHYCHHBIM
upudToM, B ieyatHoi Gopme mpudrom bpaiins, B hopme 3IEKTPOHHOTO TOKYMEHTA, 33JaHUs 3aUUTHIBAIOTCS aCCUCTCHTOM, 3a/IaHHS
MPEJOCTABISIOTCS C UCIIOIB30BAaHUEM CYpPJIOTIEPEBOIA);

B) JocTynHas (GopMa MPeJOCTaBICHHSI OTBETOB HA 3a/aHMs (MMMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
mpudTom Bpaiins, ¢ ucronp30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

Ipu npoBeeHNU TPOLETYPHI OLICHUBAHUS PE3yIbTaTOB 00yYESHUs] HHBAMIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 310POBbS
npeayCcMaTpuBacTCsa UCIIOJIb30BAHNUC TCXHUYCCKUX CPEACTB, HCO6XO[LI/IM]>IX UM B CBA3HU C UX UHAUBUAYaJIbHBIMU OCO6CHHOCTHMI/I. Ot
CpeAcTBa MOTYT OBITH mpenocTaBieHbl Yenl'Y WM MOTYT HCIIONB30BAThCS COOCTBEHHBIE TEXHHUYECKHE cpeicTBa. llpu
HCO6XOI[I/IMOCTI/I HWHBaJIUAaM U JHLaM € OrpaHHMYCHHBIMU BO3MOXXHOCTAMUA 3J0POBbs MPECAOCTABIIACTCA NONOJHUTECIBHOEC BPEMS I
MOATOTOBKH OTBETA Ha 3aJaHMs, IIPOIeypa OLEHUBAHMUS PE3yIbTAaTOB O0YUESHUS 10 TUCHUILTHHE MOYKET IIPOBOJHUTHCS B HECKOJIBKO
JTAroB.

IIpoBeneHne mpouexypbl OLEHUBAHUS PE3YNIBTATOB O0YYEHHS WHBAJIHIOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 30pPOBBS
JOITYCKACTCs C UCIIOJIb30BaAaHUEM NUCTAaHIIUOHHBIX 06pa3OBaTeﬂbeIX TEXHOJIOTUH.

© ®I'bOY BO «Henl'V»



Bomnpoc 1. Yto Takoe BbICOTa HEUETKOTO MHOXKECTBA?

BapuanTbl oTBEeTOB

1. HauMeHbIIee 3HAYCHNE (PYHKIIUHU PHHAIICHKHOCTH

2. pa3HOCTh MEXKIY HauOOJIbIIUM U HAUMEHBIIUM 3HAU€HUEM (YHKIIMU TPUHA]ICKHOCTH

3. 4eTKkoe MOIMHOXKECTBO YHHBEPCAILHOTO MHOXECTBA, HA KOTOPOM (DYHKIIHMS TIPUHAICKHOCTH
paBHA €UHULIE

4. nanbonpIiee 3Ha4eHUE (PYHKIIUU IPHHAICKHOCTH

IIpaBuiabHbIi oTBeT: 4

Bonpoc 2. 0-ypoBHEM HEUETKOTO MHOYKECTBA A Ha3bIBAETCS

1. MHO>XKECTBO BCEX AJIEMEHTOB, CTENEHb IIPUHAIEKHOCTH KOTOPBIX MHOXKECTBY A OoJbIIe o

2. MHOKECTBO BCEX 9JICMCHTOB, CTCIICHDb NPHUHAJICKHOCTU KOTOPBIX MHOXKCCTBY A He MEHBbIIIE O
3. MHOXXECTBO BCEX 3JIEMEHTOB, CTENEHb IPUHAIEXHOCTH KOTOPhIX MHOXKECTBY A He OoJIbIIe O
4. MHOKECTBO BCEX 9JICMCHTOB, CTCIICHDb NPHUHAIJICKHOCTU KOTOPBIX MHOXCCTBY A paBHa o
IIpaBuiabHbIi oTBET: 2

Bonpoc 3. [Ipu MeTone napHbeIX CpaBHEHUN

1. ycTaHaBnuBaeTcs MpeANOYTEeHHE OOBbEKTOB IIPU CPAaBHEHUH BCEX BO3MOXKHBIX Iap

2. BKCIEpT pacrnoiaraeT OObEKTbl B MOPSAKE IPEANOYTEHUS, PYKOBOJCTBYSCH OJHUM WU
HECKOJIbKMMU TIOKa3aTeN MU

3. 9KcmepT pacrnojiaraeT OOBEKTHI B MOPSAKE MPEANOUYTCHUS], PUITUCHIBAas OObEKTAaM YHCIIOBBIC
3HAUEHMs 110 1IKaJIe UHTEPBAJIOB

4. SKCIICPT IMPUITUCBIBACT 00BbEKTaM YHMCIIOBBLIE 3HAYEHUS T10 LKA/ HHTCPBAJIOB

IpaBuiabHbIii oTBET: 1

Bonpoc 4. YkaxxuTe nHTepBaJl 3HaUCHUH 111 GYHKLIUHU IPHHAUICKHOCTH
1. [-1; 1]

2.10; 1]

3. [-1; 0]

4. HET IPaBUJILHOTO OTBETA

IIpaBuabHbI OTBET: 2

Bonpoc 5. Oran nedazzudukanun 3akiaodaeTcs B

1. MOCTPOEHUH HEYETKOTO MHOXKECTBA, SIBJISIOLIETOCS BBIXOHBIM 3HAUYCHUEM JTaHHOM SKCIEPTHOMN
CHCTEMBI

2. BBIYHUCIICHUH HEYETKON UMILTUKAIIUU TS KQXKJIOTO MpaBuiIa

3. MOCTPOEHHUH YETKOTO BBIBOJIa HA OCHOBAaHMH HEYETKOTO BHIBO/IA

4. HeT MPaBUJIBHOTO OTBETA

IIpaBuabHBIHA OTBET: 3



3aganmue 1.

3ajmaiite ciieayrone HeYeTKHEe MHOXKECTBAa C TTOMOIIBIO HEMPEPBIBHBIX (YHKIUN
NpUHAIIEKHOCTH. DYHKIIMU MPUHAJICKHOCTH MPEICTABbTE B aHAIMTUYECKOM U
rpaduueckoM BHUJIE.

Howmep HeueTkoe MHOXECTBO YHuBepcaiabHOe
BapHaHTa MHO>KECTBO
1 BoutbIol Tpy10BO# cTax [15; 70], et
2 HopmanbHas TeMrieparypa tena 4enoBeka [34; 41], °C
3 Boga koMHaTHOM TeMIepaTypsl [15; 35], °C
4 MyX4rHa BBICOKOTO pOCTa [160; 220], cm
9) Cpennue IeHEeKHbIE pacXxo/ibl Ha 00€]] B CYTKH [20; 300], py6.
6 Jonroe BpeMst 0)KuJIaHNs B O4epeIn [5; 120], mun
7 ["opstumii HaImMTOK [25; 65], °C
8 Bricokas TemnepaTypa BO3ayXa B KOMHATE [20; 40], °C
9 CpennHee BpeMs IPUTOTOBIICHUS 3aBTPaKa [2; 60], mun
10 CnaOb1it BeTep [0; 15], m/c
11 FOHEI# Bo3pacT [0; 80], net
12 MoJto/10# Bo3pacT [0; 80], ner
13 CpenHuii Bo3pact [0; 80], ner
14 Crapblii Bo3pact [0; 80], ner
15 Huzkas cpensis 3apmiata B perioHe [20; 150], py®.
16 BrIcokasi cpejiHss 3apIuiaTa B perHoHe [20; 150], py®.
17 Huzkast BeposSTHOCTH OAHKPOTCTBA [0; 100], %
18 CpenHsist BepOSITHOCTh OAaHKPOTCTBA [0; 100], %
19 Bricokasi BEpOsITHOCTh OAHKPOTCTBA [0; 100], %
20 ['my6oxkas peka [2; 50], m
3aganmue 2.

Ha ynuBepcampHoM MHOXECTBE X = {X1; X2; X3; X4; Xs; X6, X7, Xs} 3a/1aHbl HCUCTKHE
MHOecTBa A u B.

TpeOyercsi:

1) HaiTH OCHOBHBIE XapAaKTEPUCTHKH (SIpPO, HOCHUTEIb, BBICOTA, TOYKHU
IIepPexo0/1a) HEYETKUX MHOXKECTB A U B,

2) maiitn MHOxecTBA AUB, AUB, ANB, A NB, A\B,

3) HaiiTh paccTossHue XOMMHUHIA U paccTossHue EBKIIMIa MEXIy MHOXKECTBAMU
AuB;
4) HalTH IMHEHHBIA U KBaAPaTHYHBIA HHICKCHI HEYECTKOCTH IJII MHOKECTB A U

B

5) Ilpumenutre k MHOXectBaM A u B omepamuu pactsokenuss DIL u
koHneHTparuu CON.



Bapuanr 1

X1 X2 X3 X4 X5 X6 X7 Xs
mx) |04 |05 |02 |0 05 |07 |09 |1
w() |04 |02 |06 |09 |1 07 |03 |01

Bapuant 2

X1 X2 X3 Xa X5 X6 X7 Xg
La(X) 0,6 0,4 0,8 0,5 0,9 0,3 0 0,2
w(x) |08 |06 |09 |1 1 03 |0 0

Bapwuanrt 3

X1 X2 X3 Xa X5 X6 X7 Xs
) |1 05 |06 |09 |0 05 |04 |02
15(x) |0 07 |08 |09 |05 |1 1 0

Bapuant 4

X1 X2 X3 X4 X5 X6 X7 Xg
) 105 |08 |1 04 |0 0 02 |06
w() 105 |02 |01 |0 0 06 |08 |06

Bapwuanr 5

X1 X X3 Xa X5 Xs X7 Xg
) |1 1 06 |0 07 |04 |01 |0
w() 06 109 |05 |03 |0 05 |1 0,7

Bapuant 6

X1 X2 X3 X4 X5 X6 X7 Xg
) |04 |07 |02 o 03 |07 |1 0,7
wx) |05 |0l |0 05 |07 |09 |1 1

Bapuant 7

X1 X2 X3 Xa X5 X6 X7 Xsg
() |0 0 07 |06 |01 |05 |08 |1
w(x) |05 |03 |0 06 |07 |1 07 |05

BapuanTt 8

X1 X2 X3 Xa X5 X6 X7 Xg
mx) |05 |03 |0 08 |09 |1 04 |02
w() 105 |1 1 08 |04 |0 0 0,5




Bapuant 9

X1 X2 X3 X4 X5 X6 X7 Xs
() |1 06 |03 |0 0 05 |05 |09
() |07 |04 |0 05 |08 |1 1 0,6

Bapuant 10

X1 X2 X3 Xa X5 X6 X7 Xsg
) 02 |08 |05 |1 0 09 |03 |04
w107 |1 0 06 |04 |1 0 0.4

Bapuanr 11

X1 X2 X3 Xa X5 X6 X7 Xs
mx) 109 |07 |02 |1 01 |05 |08 |02
w0 |01 |07 |0 06 |05 |1 03 |04

Bapuant 12

X1 X2 X3 Xa X5 X6 X7 Xg
) |05 102 |0 04 |0 079 |03 |06
() 106 |0 07 |06 |04 |1 0 0,4

Bapwuanrt 13

X1 X2 X3 Xa X5 X6 X7 Xg
mx) 107 |02 |05 |1 0 09 |03 |04
w0 |09 103 |0 06 |05 |1 0 0,9

Bapuanr 14

X1 X2 X3 X4 X5 X6 X7 Xsg
() |05 109 |05 |1 0 09 |01 |05
m(x) |0 04 |1 06 |04 |1 0 0.4

Bapwuant 15

X1 X2 X3 Xa X5 X6 X7 Xs
() 106 |0 07 |06 |04 |1 0 0,4
wx) |02 |08 |05 |1 0 09 |03 |08

Bapuant 16

X1 X2 X3 Xa X5 X6 X7 Xg
) 107 |02 |04 |06 |04 |1 03 |07
() |1 05 |09 |1 0 01 |03 |04




Bapuant 17

X1 X2 X3 X4 X5 X6 X7 Xs
mx) |07 |03 |05 |06 |04 |1 0 0,2
15(x) | 0 07 |05 |1 03 |09 |03 |04

Bapuanr 18

X1 X2 X3 Xa X5 X6 X7 Xg
mx) 102 |08 |05 |1 0 09 |03 |03
m(x) |07 |02 |04 |06 |04 |1 03 |04

Bapuant 19

X1 X2 X3 X4 X5 X6 X7 Xs
a(x) |0 01 |05 |1 07 |09 |03 |04
w(x) |07 |02 |04 |05 |04 |1 03 |01

BapuanT 20

X1 X2 X3 Xa X5 X6 X7 Xg
m) 109 |01 |05 |1 09 |0 03 |0
m(x) |08 |02 |05 |06 |04 |1 03 |09
3ananme 3.

Ha muoxecTtBe X = {X1; X2; X3; X4} 3a/1aHbI HEUETKUE OMHApPHBIC OTHOIICHUA A, B, E
C TIOMOIIBIO MaTpHI] OTHOIICHHs. Haiiti Hederkme otHomeHus Ri, Ry cormacHo
BapuaHTy. HaliTh MakCUMHHHYIO, MHHHUMAKCHYI0O ¥ MaKCHUMYJIbTHILTUKATHBHYIO
KOMITO3UIIMM OWHApHBIX OTHOmIeHUd Ri, R OmpenenuTs CBOMCTBA HEUETKHX

otHomeHnd Ri, Ry (cuMMeTpu4HOCTD, pehIeKCHBHOCTH)

A=

1 03
07 1
04 0,2

09 1

09 0,5
0,6 0,4 B
1 og| B=
06 1
1 05
03 1
09 02
03 1

1 09 07 05
04 1 06 04
02 02 1 03
0,7 0,9 06 1

03 05

0,5 04

1 05/

06 1

)




Howmep BapuanTa R; R,

1 BUE (AnB)™*n(AUB)
2 (AUB)'nB EuU(AUB)

3 (AuUB)u A~ (ANB)UE

4 (BNAHUE (AnB)Nn(E"TUA)
5 AUE™1 (AnB)1n(EUB)
6 (AUB)"I1nB Eu@A*nB™

7 (AUB)"'UB (AnNB)U(B™'nE)
8 (B"T'UE)NA (BNE)YNA?!

9 (AUE)™! (AUB)Uu(AnB)™
10 (EUB)™1nB AU(ANE)1
11 (AuB 1)t (E-TUB)NnA

12 EuB! (ANB)UE

13 BUE (ANE)"'u(AuUB)
14 (ANB)™'nE EUu(AnB)

15 (BNE)uA! (ANB)UB

16 (BUADNE (AnB)U(E"1UB)
17 AnE™! (AUB)™'n (EUB)
18 (AUE)'nB En(AtuB™)
19 (ANE)*UB (AUB)N(B"*UE)
20 (B"T'NE)UA (ANB)NE™!

3ananue 4.

Jlanbl nBa HeweTkux yucia X U Y. Halltm HeueTkoe 4ucio Z = X * Y, UCIOJb3ys
NpUHIAN 00001meHus 3a/1¢ Ha 3aJJaHHBIX JUCKpPEeTax.

Hcxoonvie oannvie onsa eapuarnmog 1-10

1,2

0,8
0,6
0,4
0,2




1,2

0,8
0,6
0,4
0,2

o 1 2 3 4 o5 6 7 8 9 10 11

Hcxoonvie oannvie o1 sapuanmos 11-20

1,2

1
0,8
0,6
0,4
0,2
0

0 1 2 3 4 5 6 7 8 9 10

1,2

0,8
0,6
0,4

0,2




Bapuanr 1

JnckpeTsl
1 4 7
3 5 7
Bapuant 2
JnckpeTsl
2 7 9
4 7 10
Bapuanr 3
Juckperst
1 3 8
3 7 9
Bapuanr 4
Juckpersl
1 7 9
5 8 10
Bapuanr 5
JuckpeTsl
3 7 9
3 7 9
Bapuant 6
Juckpersl
1 4 7
3 5 7
Bapuant 7
Juckpersl
2 7 9
4 7 10




Bapuant 8

JnckpeTsl
2 4 8
4 6 8
Bapuant 9
JnckpeTsl
4 6 9
3 8 10
Bapuant 10
Juckperst
1 7 9
3 6 10
Bapuant 11
JuckpeTsl
3 6 9
3 8 10
Bapuant 12
JuckpeTsl
1 7 9
5 7 10
Bapuant 13
Juckpersl
1 4 7
3 5 7
Bapuant 14
Juckpersl
2 7 9
4 7 10




Bapuanr 15

JnckpeTsl
1 4 8
3 7 9
Bapuant 16
JnckpeTsl
1 7 9
5 8 10
Bapuant 17
Juckperst
3 7 9
3 7 9
BapuanT 18
JuckpeTsl
1 4 7
3 5 7
Bapwuant 19
JuckpeTsl
2 7 9
4 7 10
Bapuant 20
Juckpersl
2 4 8
4 6 8

10




3aganue 5.

[TycTh cyliecTByeT HEKOTOpas CHUCTeMa, OIMChIBaeMas TpeMs IMapaMeTpaMu:
TeMIepaTypa, NIaBJICHHUE M pacxoja pabodero BemiectBa. M3 ombiTa paboOThI C
CHCTEMOW W3BECTHbI HEKOTOpPbIC TIPaBWIIA, CBS3BIBAIONINEC 3HAYCHUS ITHUX
apaMeTPOB:

® CCIIM TeMIepaTypa HU3Kas U pacxoj MaJlblii, TO JaBJICHUE HU3KOE;

® cCJIM TeMIepaTypa CpeHss, TO JaBJICHUE CPEIHEE;

® ©CJIM TeMIIePaTypPhl BEICOKAS MITH PACXO0]l OOJIBINONH, TO TaBIICHHE BBICOKOE.

HaiinuTe 3HaueHue mapametpa «JlaBieHue», eclid 3HAYCHUS TEMIIEPaTyphl U
pacxojia paBHBI 3HAYCHHSM, MPHUBCACHHBIM B 3aJlaHUM JIJIS KaXKIOrO BapHaHTA.
3HaycHUe mapameTpa «J/laBieHue» HANTH HECKOJBKMMH croco0amMu (eciau 3To
BOo3MOXkHO): FM (First Maximum — «mepBbiii Makcumym»), MOM (Mean of
Maximums — «IeHTp MaKCUMYMOBY).

Hcxoonvie oannwvie ona eapuanmog 1-10

TEMIIEPATYPA

Bricokas
1,2
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0,2

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Cpennsis
1,2

1

0,8
0,6
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0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

11



Huskas
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JABJIEHUE
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Hcxoonvie oannvie o1 eapuanmos 11-20

TEMIIEPATYPA

Bricokas
1,2

0,8
0,6
0,4

0,2

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Cpenusis
1,2

1
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0,4
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0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Huzkag
1,2

1
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0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
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JABJIEHUE

Bricokoe
1,2

1
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0
0 10 20 30 40 50 60 70 80 90 100

Cpennee
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PACXO/

1,2
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0

bonbinon
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3HaueHUs TEMIIEPaTyphl U pacxoia

Bapuant Temmeparypa Pacxon
1 60 3
2 90 4,5
3 65 3
4 75 5,5
5 120 1
6 80 6,5
7 50 7
8 95 8
9 45 4,5
10 60 6,5
11 85 7
12 70 3,5
13 60 3
14 90 4,5
15 65 3
16 75 5,5
17 120 1
18 80 6,5
19 50 7
20 95 8
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02.04.02 ®yHgamMeHTaIbHAA MHPOPMATHKA ¥ THPOPMALVIOHHbIE TEXHOIOTUH,
HanmpaB/IeHHOCTH (nmpo¢uinb) PoboToTexHuka,

Pa6ouas nporpamma pucuunanabl "HedeTkne Mopenu v ux npuwioxenus', 2024
rop Habopa, ouHasa popma 0OydeHNA

I[TpopekTop 10 yuebHOM paboTe ytBepikaeHo 21.02.24 A.A. Canamaros
Y4eHBIM COBETOM MAaTEMaTHIeCcKOro (haKyinbTeTa

IIporokoun 3acenanusa Ne 9 ot 15.02.2024

[Ipencenarens YueHoro coBeta

MaTeMaTH4eCcKoro (aKyabTeTa COIIACOBAHO E.A. CoponoBa
3acenanunem kadeapbl TEOPUH YNPABJIEHUS U ONITHUMHU3ALNU

IIporokon 3acenanus Ne 9 ot 08.02.2024

3aBenyromuii kadeapoi COITIaCOBAHO . B. U3mecTheB

ABTOp (COCTaBUTEID) C.A. Hukutuna

CrpykTypa padoueii mporpaMMsbl COOTBeTCTBYeT npukasy pexkropa @®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 . Ne 247-1
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