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1. OBIIASA XAPAKTEPUCTUKA MO YJISA Beiciiasa maTemaTika AJsi NPo¢ecCHOHAILHOMI

JACATECJIBbHOCTH

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Monyns «Bpicimas marematuka Ui Opo(EeCCHOHANBHOM  JESTEIbHOCTH» COCTOUT  OJloKa
MaTeMaTHYECKUX JUCIUIUINH, KOTOPBIC SBIISIOTCS 0a301 JJ1s1 IOHUMAaHUS METOIOB M CPEICTB 00eCTICUeHUS

nH(OPMALIMOHHON O€30MaCHOCTH U 3aIUTHI JaHHbIX.

1.2. CTpykTypa 1 00beM MOAYJIsSA

Tabmuma 1
O0beM AUCHUILIAH MOAYJIS
Ne " BCEero MoayJjsl B 3a4€THBIX
Hepe!{eﬂb AUCHUILIMH MOAYJIA B MMOCJI€10BATEJIbBHOCTH UX OCBOCHUSA

n/n eUHUIIAX

1 Anrebpa u reoMeTpust 9
2 Marematuueckuil aHaIu3 3
3 Huddepennmanbapie ypaBHEHUS U YUCIEHHBIE METOIBI 3
4 Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA 4
5 CrnennayibHbI€ TJIaBbl MATEMATUKHU 4
6 JluckpeTHas MaTeMaTHKa U MaTeMaTU4eCcKas JIOTUKa 3

HUTOTI'O o moysto: 26

1.3.11ocs1ienoBaTE ILHOCTH OCBOEHHSI MOYJIS B 00pa30BaTeIbHOM NMporpaMmme
IIpepekBU3UTHI MOAYJIsI He npeagycmotpensl

IMocTpeKBU3UTHI U KOPEKBU3UTHI 1. VHpopMaIMOHHbBIC TEXHOJIOTHH H CEPBUCHI
MoayIs 2. Meroasl u cpeAcTBa KpUNTOrpapuieckon

3aIuThl HH(GOpMaLUU

1.4. Pacnpeueﬂe}me KOMIIeTEHIIMI MO0 JUCHUILIMHAM MOAYJidA, IVIAHUPYEMBIC PE3YJIbTATbI

o0y4eHHs1 (MHHIMKATOPHI) 110 MOXYJIIO

TaOnuma 2

Ilepeyennb
Koa u HaumeHoBaHue
AUCHUTINH
KOMIIeTeHIIUH
MOYJIAA

I[lnanupyemMble pe3yabTaThbl 00y4eHUs
(MHAUKATOPHI)




2

3

Anrebpa u
TeOMETPUS

VK-1 - Crocoben
OCYIIECTBIIATH TIOUCK,
KPUTHYECKHUI aHATIU3 U
CHUHTE3 HH(pOpPMAIIUH,
MIPUMEHSITh CUCTEMHBIN
MOAXOJT AJISl PEIICHUS
IIOCTaBJIEHHBIX 3a7a4, B
TOM 4uciie B udpoBoi
cpene

3-8 - Cnenath 0030p OCHOBHBIX BHUIOB JIOTHKH,
3aKOHOB JIOTHIKH, TIPABUJI K METOJIOB aHAJIH3a

3-9 - JleMoHCTpUpOBaTh HOHUMAaHUE CMBICIIA
MMOCTPOCHHUS JIOTUIECKHUX (hOPMaTU30BAHHBIX
CHCTEM, CBOeOOpa3ne CHCTEMHOTO TTOAX0/1a K
M3YYCHHIO MBITIICHUS TI0O CPABHEHHIO C
JIPYTUMH HAyKaMu

V-11 - AHanu3upoBaTh, COOCTaBIATh U
CUCTeMAaTHU3UPOBATh HHPOPMAIIUIO, BBIBOAUTD
YMO3aKJIIOYEeHHsI, OTIMPAsCh Ha 3aKOHBI JOTHKH,
Y TIPaBUIBHO (POPMYIHPOBATH CYXKACHUS IS
pelIeHrs TOCTaBIEHHBIX 3a7a4

I1-6 - PaGoTas B KoMaHIC U CAMOCTOSITCILHO
pelaTh NOCTABJIEHHBIE 3a1a4 IPOCKTHOM
JIEITEILHOCTH Ha OCHOBE CHCTEMHOTO aHa/In3a
U C UCTIONb30BaHUEM LU(PPOBBIX
WHCTPYMEHTOB

I1-7 - UmeTh onbIT pa3pabOTKHU BApUAHTOB
peuIeHus NOCTaBICHHBIX 3a]1a4, COBEpIIas
MBICJIUTEIIbHBIE MIPOLIEYPHI U OIIEPALIUU B
COOTBETCTBUU C 3aKOHAMHU JIOTUKHU U
MpaBUJIaMU MBILLJIEHUS

-6 - JleMOHCTpUPOBATh YMEHUS YETKO
MBICJIUTh U 3()PEKTUBHO MPUHUMATD PEILICHUS

OIIK-2 - Crocoben
(bopMaTu30BBIBATh U
pelaTh 3a/1auu,
OTHOCSIIHAECS K
npodeccrnoHanbHOM
ACATCIIbHOCTH, I/ICHOJ'H>3YSI
METOObI MOI[GJ'II/IpOBaHI/IH nu
MaTeMaTHYECKOro aHaIn3a

3-1 - IlpuBecTu mpUMepbl UCIOIB30BAHUS
METOJI0B MOJIEIIMPOBAHUS U MaTEMaTUUYECKOIO
aHaJIM3a B PEIICHUH 3aJa4, OTHOCSIIMNXCS K
poeCCUOHATILHOMN J1eATEIbHOCTH

3-2 - [lepeuncautsb U JaTh KPaTKYyIO
XapaKTePUCTHKY OCBOCHHBIM 33 BPEMsI
00y4YeHHS TTaKeTaM MPHUKIIATHBIX TIPOTPAMM,
WCTIOB3YEMBIX TSl MOJICTTMPOBAHUS TIPH
penieHuu 3a1a4 B 001acTu npodeccuoHanbHON
NeSITeIbHOCTH

VY-1 - O60cHOBaHHO BBIOPATh BO3MOXKHBIE
METObl MOACTUPOBAHUS U MATEMATUYECKOTO
aHaM3a ISl IPEIOKCHHBIX 3a71a4
npodecCHoHABHOM IeATeTbHOCTH

V-2 - BeiOupath nakeTbl NPUKIaTHBIX
IIPOrpaMM I UCIIOJIB30BAHUS UX B
MOJIETIUPOBAHUY TIPY PEIIEHUH IOCTaBICHHBIX
3a/1a4 B 00J1acTH TpoeCcCHOHATTBHON
JEATEIIBHOCTH




I1-1 - Pemarts nmocraBjeHHBIE 3a4a4H,
OTHOCAIINECS K 00J1aCTH MPO(HECCHOHATBHON
JeSITeIbHOCTH, MCTIONIBb3YSI OCBOCHHBIE 32 BPEeMs
00y4YeHHS MTAaKeThl MPUKIIATHBIX IPOTPAMM IS
MOJICIIMPOBAHUS U MATEMAaTHYECKOTO aHAIIN3a

JI-1 - CmocobHOCTh K caM000pa30BaHUI0, K
CaMOCTOSITEIbHOMY OCBOCHHUIO HOBBIX METOJIOB
MaTEeMAaTUYECKOTO aHAJIN3a U MOJICIHUPOBAHUS

JuckperHas
MaTeMaTHKa U
MaTeMaThu4ecKas
JIOTHKA

VYK-1 - Criocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKUI aHAJIN3 U
CUHTE3 UHPOpMAIH,
MPUMEHSTh CUCTEMHBIN
MOJIXOJT AJISl PeIIEHUS
IIOCTaBJICHHBIX 3a]1a4, B
TOM YHCJIe B IUPPOBOIH
cpene

3-8 - Cnenath 0030p OCHOBHBIX BUJIOB JIOTHKH,
3aKOHOB JIOTUKH, ITPaBUJI U MCTOAOB aHAJIM3a

3-9 - IleMOHCTpHUPOBATH TOHUMAHUE CMbICTIA
MTOCTPOCHHUS JIOTHYECKHUX (hOpMaTN30BaHHBIX
CUCTEM, CBOEOOpa3re CUCTEMHOT0 MOAX0/1a K
W3YYCHHIO MBIIIICHUS TI0 CPABHEHHIO C
JIPYTUMH HAyKaMu

V-11 - Ananu3upoBaTh, COIOCTABIATh U
CHUCTEMAaTHU3UPOBATh MH(POPMAIINIO, BEIBOJIUTD
YMO3AKJIFOUCHUSI, OTUPAsCh HAa 3aKOHBI JIOTUKH,
Y TIPaBUJILHO (POPMYITHUPOBATH CYXKACHUS IJIS
pelieHus MOCTaBICHHBIX 3a/1a4

I1-7 - UmeTh onbIT pa3pabOTKHU BApUAHTOB
peLLIeHNs TOCTABJICHHBIX 3a/a4, COBEPILIAs
MBICJIUTEIIbHBIE MPOLEYPHI U OIIEPALIUU B
COOTBETCTBUU C 3aKOHAMHU JIOTUKHU U
MpaBUJIaMU MBILLJIEHUS

J1-6 - JleMOHCTpUPOBATh YMEHUS YETKO
MBICJIUTH U 3)PEKTUBHO MPUHUMATD PEILICHUS

OIIK-2 - Crocoben
(bopMan30BBIBATH U
pelaTh 3a/1auu,
OTHOCSIIHUECS K
npodeccrnoHaIbHOM
ACATCIIbHOCTH, I/ICHOJIB3YSI
METOObI MOI[GJ'II/IpOBaHI/IH nu
MaTeMaTHYECKOro aHaIn3a

3-1 - [IpuBecTH npuMeEpHI UCTIOIB30BAHUS
METOJI0B MOJIEIIMPOBAHUS U MaTEMaTUUYECKOIO
aHaJIM3a B PEIICHNH 3aJa4, OTHOCSIIMNXCS K
poeCCUOHATILHOM J1eATEIbHOCTH

3-2 - [lepeuncautsb U JaTh KPaTKYyIO
XapaKTePUCTHKY OCBOCHHBIM 33 BPEMsI
00y4YeHHs TTaKeTaM MPHUKIIATHBIX TIPOTPAMM,
HCIOJIb3YEMBIX JJI1 MOJIETIUPOBAHUS TPU
penieHuu 3aaa4 B 0071acTu nmpodeccuoHanbHON
NeSITeIbHOCTH

VY-1 - O60cHOBaHHO BBIOPATh BO3MOXKHbIE
METObl MOACTUPOBAHUS U MATEMATUYECKOTO
aHaM3a JUIs PeUI0KEHHBIX 3a/1a4
npodecCHoHABHOM IeATEeTbHOCTH

V-2 - BeiOupatrh nakeTbl NPUKIaIHbIX
IIPOrpaMM I HCIIOJIB30BAHUS UX B
MOJIEJIUPOBAHUY TIPY PEIIEHUH TOCTaBICHHBIX




3aja4 B 00J1acTH Mo eCcCHOHATEHON
JEATEILHOCTH

I1-1 - Pemars mocraBiaeHHBIC 3a4a4H,
OTHOCAIINECS K 007aCTH MpodheCcCHOHATBLHOM
JeSITeNIbHOCTH, UCIIOJIb3YSl OCBOGHHBIE 3a BpeMs
o0y4eHHsl MaKeThl MPUKIAIHBIX TPOrpaMM st
MOJIETTUPOBAHUS M1 MATEMAaTUYECKOTO aHaIHN3a

JI-1 - CnocoOHOCTH K camo00pa3oBaHUIO, K
CaMOCTOSTEIILHOMY OCBOCHHIO HOBBIX METOJ/IOB
MaTEeMAaTUYECKOTO aHAJIN3a U MOJCTHPOBAHHUS

Judbdepennnans
HBbIC YpaBHCHUS U
YHCJICHHBIC
METO/IbI

VK-1 - Criocoben
OCYIIECTBIIATH TIOUCK,
KPUTHYECKHUI aHAIU3 U
CHUHTE3 HH(pOpPMAIIUH,
MPUMEHSITh CUCTEMHBIN
MOIXOJT AJISL PEIICHUS
IIOCTaBJIEHHBIX 3a7a4, B
TOM 4ucie B nudpoBoit
cpene

3-8 - Cnenath 0030p OCHOBHBIX BUIOB JIOTHKH,
3aKOHOB JIOTMIKH, TIPABUJI M METOJIOB aHAJIH3a

3-9 - JleMoHCTpUpPOBaTh HOHUMAaHUE CMBICIIA
MMOCTPOCHHUS JIOTUIECKHUX (hOPMaTU30BAHHBIX
CHCTEM, CBOeOOpa3ne CHCTEMHOTO TTOAX0/1a K
W3YYCHHIO MBITIICHHUS TIO CPABHEHHIO C
JIPYTHMH HAyKaMu

V-11 - AHanu3upoBaTh, COIOCTaBIATh U
CUCTeMAaTHU3UPOBATh HHPOPMAIIUIO, BBIBOAUTD
YMO3aKJIIOUYEeHHsI, OMTMPAsCh HA 3aKOHBI JOTHKH,
Y IPaBUIBHO (POPMYITUPOBATH CYXKACHUS IS
peuIeHus NOCTaBIEHHBIX 33124

I1-7 - ImeTh onbIT pa3pabOTKH BapUaHTOB
peuIeHus NOCTABJICHHBIX 3a/]1a4, COBEepLIas
MBICJIUTENIBHBIE ITPOLIETYPHI U ONEPALINH B
COOTBETCTBUU C 3aKOHAMM JIOTHKHU U
IIPaBUJIAMU MBIILICHUS

J1-6 - JleMOHCTpUpPOBaTh YMEHHS YETKO
MBICITUTH ¥ 9()PEKTUBHO MPUHUMATDH PEIICHUS

OIIK-2 - Criocoben
(hopMaIM30BBIBATh U
pelaTh 3a/1a4u,
OTHOCSIIHECS K
npo¢eCCHOHATBHON
NESITeTbHOCTH, UCIIOIB3YSI
METObI MOACTHUPOBAHUS U
MaTeMaTHUIECKOTO aHaJIN3a

3-1 - [IpuBecTu npumMepbl UCIOIb30BAHUS
METOJI0B MOJICTMPOBAHUS U MaTEMaTH4YECKOTIO
aHaJIM3a B PEIICHUH 3aJ1a4, OTHOCSIIHUXCS K
poeCCHOHANTBHON EATETLHOCTH

3-2 - IlepeuncnuTh U AaTh KPaTKyIO
XapaKTEPUCTUKY OCBOCHHBIM 3a BPEMsI
o0ydeHHs aKeTaM MPUKIIATHBIX MPOTpamm,
HCIIOJIB3YEMBIX JUIsI MOJIETTUPOBAHUS TIPU
pelIeHnH 3aa4 B 00J1aCTH MPOQeCcCHOHATHHON
NEeSATEeIbHOCTH

V¥-1 - O00CHOBaHHO BBIOPATh BO3MOKHbIE
MCTOABI MOACINPOBAHUA U MATEMATUICCKOTI'O
aHaIM3a IS IPEIOKECHHBIX 3a71a4
npodeccHOHaIbHON AeATEFHOCTH




V-2 - BbiOupath makeThl NPUKIATHBIX
IIPOrpaMM Il UCII0JIb30BAHUS UX B
MOJIETUPOBAHUY TPU PEILIEHUH MOCTaBICHHbIX
3a/1a4 B 00J1aCTH PO ECCHOHATBHON
NEeSITENIbHOCTH

I1-1 - Pemars mocraBjaeHHBIC 3a4a4H,
OTHOCAIINECS K 007aCTH MpodeCcCHOHATBLHOM
JeSITeIbHOCTH, UCTIOJIB3YSl OCBOCHHBIE 32 BpeMs
o0y4YeHHs TaKeThl MPUKIAIHBIX TPOrpaMM st
MOJEJIIMPOBAHUS U MATEMATHYECKOTO aHaJIn3a

JI-1 - CiocoOHOCTH K cam0o00pa3oBaHUIO, K
CaMOCTOSITEIILHOMY OCBOCHHUIO HOBBIX METOIOB
MaTEeMaTHYeCKOTO aHAJIM3a U MOJICITUPOBAHUS

Maremartnueckuii
aHaJIn3

YK-1 - Criocoben
OCYIIECTBIISITH TIOUCK,
KPUTHUYECKHUI aHaIn3 U
CUHTE3 HH(OpMAIIIH,
MIPUMEHSTh CUCTEMHBIN
MOIXOJT AJISL PEIICHUS
MOCTABIICHHBIX 33724, B
TOM 4uCie B u(poBOr
cpene

3-8 - CnenaTth 0030p OCHOBHBIX BHUIOB JIOTHKH,
3aKOHOB JIOTMKH, TPaBUJI U METOJIOB aHAJIN3a

3-9 - JleMoHCTpUpOBaTh MIOHUMAHUE CMBICIIA
MOCTPOSHHS JIOTHYECKUX (POPMATN30BAHHBIX
CHCTEM, CBOe0Opa3ne CHCTEMHOTO ITOAX0/a K
HU3YYCHUIO MBIIIIJICHUA IO CPaBHCHUIO C
IpYTMMU HayKamMu

V-11 - Ananu3upoBaTh, CONOCTABIATh U
CUCTeMAaTHU3UPOBATh HHPOPMAIIUIO, BBIBOAUTD
YMO3aKJIFOUEHHSI, ONTUPAsICh HA 3aKOHBI JIOTUKH,
Y TIPaBUIBHO (POPMYITHPOBATH CYXKACHUS IS
pelIeHus: NOCTaBICHHBIX 3a]1a4

[1-7 - ImeTb onbIT pa3pabOTKH BapUaHTOB
penIeHus NOCTABJICHHBIX 3a/]1a4, COBEepLIas
MBICJIUTENIBHBIE ITPOLIETYPHI U ONEPALINH B
COOTBETCTBUU C 3aKOHAMM JIOTHKHU U
IIPABWJIAMHU MBIIUICHHUS

J1-6 - JleMOHCTpUpPOBaTh YMEHUS YETKO
MBICIHUTD U 3()()EKTUBHO MPUHUMATH PEILICHHS

OIIK-2 - Cnocoben
(hopmanu30BBIBATH U
pelaTh 3a/1a4H,
OTHOCSIIHECS K
po¢eCcCHOHATBHON
NeSITeTbHOCTH, UCIIOJB3YSI
METOIbl MOACTUPOBAHUS U
MaTEeMaTUIECKOTO aHaAJIN3a

3-1 - [IpuBecT npuMepsbl UCTIOIb30BAHUS
METOJI0B MOJIEITUPOBAHNS U MATEMATHIECKOTO
aHaJIN3a B PEILICHUN 3a]a4, OTHOCSIIHUXCS K
poeCCUOHATILHOM 1€ATEIbHOCTH

3-2 - [lepeuncnutsb U gaTh KpPaTKyIo
XapaKTEPUCTUKY OCBOCHHBIM 32 BPEMsI
00y4YeHHs MaKeTaM MPUKIIAJIHBIX TPOTPAMM,
HCIOJIb3YEMBIX AJI1 MOJEIUPOBAHUS IIPU
pelIeHny 3a1a4 B 001acTi IpodeccCHoHaIbHOM
NESTEIbHOCTH

V-1 - O60cHOBaHHO BHIOpPATh BO3MOKHBIC
METOIbl MOACTHUPOBAHUS U MATEMATHIECKOTO




aHaJIn3a I MMPCAJIOKCHHBIX 3a/1a4
npodecCroHALHOM eI TeTbHOCTH

V-2 - BoiOupath makeThl MPUKIIaTHBIX
MPOrpaMM I UCIIOJIb30BAHUS UX B
MOJIETTUPOBAHUY MPU PEIICHUH MOCTABICHHbBIX
3a/1a4 B 00J1acTH PO eCcCHOHATBHON
JeSITeIbHOCTH

I1-1 - Pemars mocraBjieHHBIE 3a4a4H,
OTHOCAUINECS K 00J1aCTH MPO(HECCHOHATBHON
JesITeIbHOCTH, MCTIONIBb3YSI OCBOCHHBIE 32 BPEeMs
00y4YeHHS MTaKeThl MPUKIIAIHBIX IPOTPAMM IS
MOJICIMPOBAHUS 1 MATEMAaTHYECKOTO aHAIIN3a

JI-1 - CmocobHOCTh K caM000pa30BaHUIO, K
CaMOCTOSITEIbHOMY OCBOCHHUIO HOBBIX METOJIOB
MaTEeMaTUYECKOTO aHAJIN3a U MOJICITHUPOBAHUS

CroenuanbHbie
IJIaBBI
MaTEeMAaTUKU

VYK-1 - Criocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CUHTE3 UHpOpMAIHH,
MPUMEHSTh CUCTEMHBIN
MOJIXOJI AJISl PeIIeHUS
MIOCTaBJICHHBIX 3a7a4, B
TOM YHCJI€ B IUPPOBOI
cpene

3-8 - Cnenath 0030p OCHOBHBIX BUJIOB JIOTHKH,
3aKOHOB JIOTUKH, ITPpaBUJI U MCTOAOB aHAJIMN3a

3-9 - IleMOHCTpHUpPOBATh TOHUMAHUE CMbICTIA
MTOCTPOCHHUS JIOTHUECKHUX (HOpMaTU30BaHHBIX
CHCTEM, CBOEOOpa3ne CUCTEMHOTO MOAX0/1a K
W3YYCHHIO MBIIIICHUS TIO CPABHEHHIO C
OPYTUMH HAyKaMu

V-11 - Ananu3upoBaTh, CONOCTABIATh U
CHUCTEMAaTHU3UPOBATh MH(POPMAIINIO, BEIBOJIUTH
YMO3AKJIFOUECHUS, OTUPAsCh HAa 3aKOHBI JIOTUKH,
Y TIPaBUJILHO (POPMYITHUPOBATH CYXKACHUS JJIS
pelieHus TOCTaBICHHBIX 3a/1a4

I1-7 - UmeTh onbIT pa3pabOTKH BapUAHTOB
pelIeHus NOCTaBIEHHBIX 3a]1a4, COBEpIIas
MBICJIUTEIIbHBIE MPOLIEYPHI U OIIEPALIUU B
COOTBETCTBUU C 3aKOHAMHU JIOTUKHU U
MpaBUJIaMU MBILLJIEHUS

-6 - JleMOHCTpHpPOBATh YMEHUS YETKO
MBICJIUTh U 3)PEKTUBHO MPUHUMATD PEILICHUS

OIIK-2 - Crocoben
(bopMaTu30BBIBATH U
pelaTh 3a/1auu,
OTHOCSIIHUECS K
npodeccrnoHabHOM
ACATCIIbHOCTH, I/ICHOJIB3YSI
METOObI MOI[GJ'II/IpOBaHI/IH nu
MaTeMaTHYECKOro aHaIn3a

3-1 - [IpuBecTn npuMepsI UCTIOIB30BAHUS
METOJI0B MOJIEIIMPOBAHUS U MaTEMaTUUYECKOIO
aHaJIM3a B PEIICHUH 3aJa4, OTHOCSIIMNXCS K
npoeCCUOHATIBHOM J1eATEIbHOCTH

3-2 - [lepeuncauTtsb U JaTh KPaTKYyIO
XapaKTePUCTHKY OCBOCHHBIM 33 BPEMsI
00y4YeHHS TTaKeTaM MPHUKIIATHBIX TIPOTPAMM,
WCTIOJIB3YEMBIX ISl MOJICTTMPOBAHUS TIPU
pereHuu 3a1a4 B 0071acTu mpodeccuoHanbHON
NeSITeIbHOCTH




VY-1 - O60cHOBaHHO BBIOPATh BO3MOYKHBIE
MCTOABI MOJACINPOBAHUA U MATCMATUICCKOT'O
aHaM3a JIIsl PEJIOKESHHBIX 33134
poecCHOHATBHOM IeATETbHOCTH

V-2 - BeiOupath makeThl NpUKJIaIHBIX
MIPOrpaMM I UCTIOJIb30BAHUS UX B
MOJIETUPOBAHUY TPU PEIICHUH MOCTaBICHHBIX
3a/1a4 B 00J1aCcTH PO eCcCHOHATBHON
JeSITeNIbHOCTH

II-1 - Pemats mocTaBiICHHBIC 3a0a4U,
OTHOCSIIHECS K 00J1aCTH MPOodeCcCHOHATBHON
NEeSATEeTbHOCTH, UCTIOIB3Ysl OCBOCHHBIC 32 BpEMs
00ydYeHUs TaKeThI MPUKIIAIHBIX TIPOTPaMM ISt
MOJICIMPOBAHUS U MAaTEMAaTHUYECKOTO aHAJIN3a

J1-1 - CnocoOHOCTh K camo00pa30oBaHUIo, K
CaMOCTOSITEIbHOMY OCBOCHHUIO HOBBIX METOJIOB
MaTeMaTHYeCKOTr0 aHAJIN3a U MOJICTUPOBAHUS

Teopus
BEPOSATHOCTEHN U
MaTeMaThu4ecKas
CTaTUCTUKA

VK-1 - Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKUI aHAJIN3 U
CUHTE3 UH(pOpMaIHH,
MIPUMEHSTh CUCTEMHBIN
MOAXOJ JAJISL PeIIEHUS
ITOCTABJICHHBIX 3a7a4, B
TOM 4Hcie B LU(POBOi
cpene

3-8 - CnenaTth 0030p OCHOBHBIX BUOB JIOTHKH,
3aKOHOB JIOTUKH, ITPaBUJI U MCTOAOB aHAJIM3a

3-9 - JleMOHCTpHUPOBATh MIOHUMaHHE CMBICIIA
MOCTPOCHHUS JIOTUYECKHUX (HOpMaTU30BaHHBIX
CHUCTEM, CBOEOOpa3ne CUCTEMHOTO MOAX0/Aa K
W3Y4YEHMIO MBIIUIEHUS 110 CPABHEHMIO C
IPYTUMH HAyKaMu

V-11 - Ananu3upoBaTh, CONIOCTABIATh U
CHUCTEMAaTHU3UPOBATH MH(POPMAIINIO, BEIBOJIUTH
YMO3aKJIFOUEHUs, ONUPAsICh HA 3aKOHbI JJOTUKH,
Y TIPaBUIILHO (POPMYITHUPOBATH CYXKACHUS IJIS
pELIeHHs TOCTABICHHBIX 3a7a4

I1-7 - UmeTb onbIT pa3pabOTKK BapUAHTOB
pelIeHus IOCTABJICHHBIX 3a/J1a4, COBEpIIas
MBICJIUTEIIBHBIE ITPOLIEYPBI U OIEPALIUU B
COOTBETCTBUU C 3aKOHAMM JIOTUKHU U
IIPaBUJIaMU MBIIICHUS

J1-6 - JleMOHCTpUpPOBaTh YMEHHMS YETKO
MBICIIUTH ¥ 3)PEKTUBHO MPUHUMATD PEIICHUS

OIIK-2 - Crocoben
(bopManTnu30BBIBATh U
pelaTh 3a/1auu,
OTHOCSIIHAECS K
npodeccrnoHaIbHOM
ACATCIIbHOCTH, I/ICHOJIB3Y$I
METOObI MOHGHHPOB&HI/IH 158
MaTEMaTHYECKOI0 aHaIM3a

3-1 - [IpuBecTr mpUMEpPHI UCIIOIH30BAHUS
METOJIOB MOJICIIUPOBAHUS U MATEMATHUECKOTO
aHaJIn3a B pCHICHUU 3ala4, OTHOCAIIIHUXCS K
npodeccHoHABHOM eI TeTbHOCTH

3-2 - [lepeuncauTh U JaTh KPaTKYyIO
XapaKTEPUCTUKY OCBOCHHBIM 3a BPEMsI
00yueHMs ITaKeTaM MPUKIAJAHBIX IPOTrPAMM,
HCIIOJIb3YEMBIX JJI MOJEIMPOBAHUS IIPU




pelIeHny 3a1a4 B 001acTH IpodeccCHoHaIbHOM
JESITEIbHOCTH

V-1 - O60cHOBaHHO BHIOpPATh BO3MOKHBIC
METOIBI MOACTHUPOBAHUS U MATEMATHIECKOTO
aHaM3a JUTsl IPEUIOKEHHBIX 3a/1a4
poeCCHOHATILHOMN JIeATEIIbHOCTH

V-2 - BoiOupath makeThl NPUKIATHBIX
IIPOrpaMM I UCII0JIb30BAHUS UX B
MOJIETUPOBAHUY MIPU PELIEHUH ITOCTaBIEHHBIX
3a/1a4 B 00J1aCTH PO ECCHOHATHHON
JEeSITEIbHOCTH

I1-1 - Pemars mocraBjeHHBIE 3a4a4H,
OTHOCAIINECS K 007aCTH MpodeCcCHOHATBLHOM
NeATETLHOCTH, UCTIOIB3YsI OCBOSHHBIC 32 BpEMSs
o0y4eHus TaKeThl MPUKIAIHBIX IPOrpaMM st
MOJICIIMPOBAHUS U MaTEeMAaTHYECKOTO aHAJIN3a

JI-1 - CiocoOHOCTH K camo00pa30BaHUIO, K
CaMOCTOSITEIbHOMY OCBOCHHIO HOBBIX METOJ/IOB
MaTEeMaTHYECKOTO aHAIN3a U MOJCTHPOBAHHUS

1.5. ®opma odyueHus
OOyueHue 1Mo JUCHUILTHHAM MOJTYJISl MOJKET OCYIIECTBIIATHCS B OYHOM U OYHO-3204HOH (hopmax.




PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
Auare0pa u reoMeTpus

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

YuyeHnas cTeneHb Iloapa3nenenue
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4YeHoe 3BaHHue
1 BeperennukoB bopuc K.(b.-M.H., JOLIEHT JOLICHT JAUT u A
Muxaiinosnu

PexoMeH10BaHO YueOHO-METOAMYECKHM COBETOM HMHCTUTYTAa PannosnekTpoHMKH W WHOOPMAIMOHHBIX
TexHoJioruu - PTO

ITporokon Ne 6 or 26.05.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMbI

1. Anroputm EBxnmpna, MmoguduuupoBannsiii anroput™ EBknnaa u
CBSI3aHHBIE C 3TUM TEOPEMBI.
2. CBolicTBa B3aUMHO MPOCTHIX YUCE.
3. CBoiicTBa OTHOIIEHHS CPABHEHHUS IO MOJTYJIIO N U CBOMCTBA
KJIaCCOB BBIUETOB 110 MOAYJIO n. Teopema o nopsiake Z/n Z
4. Onepanuu B Z/n Z. TeopeMa 0 KOJIBITE BEIYETOB IO MOYJIIO N.
5. Teopema 0 moJje BbIUETOB IO MOAYJIIO N.

1 Teopus uucen
6. Pemenve nuneitHbIX ypaBHEeHUH B Z/n Z. [IpUMUTHBHBIE KIacCHI.
®yHkuusa Dijepa U ee BBIYUCIEHUE IS pn, TAe p — MPO-CTOE.
7. Teopema Ditnepa.
8. MyJIbTHIUIMKATUBHOCTH (PyHKIINHK Diliepa.
9. Kuraiickas Teopema 00 ocTaTkax.
1. Teopema 0 1oJie KOMIUIEKCHBIX YHCEl.
2. CBoWiCTBa OTEPaLiU COMPSIKEHUSI.

2 KoMILIEeKCHEIE YrCia 3. JleWicTBUS Ha KOMIUIEKCHBIMH YHCIIaMH B TPUTOHOMETPUYIECKON
hopme. Popmyna Myaspa.
4. Teopema 006 W3BIIEYEHNN KOPHS M-I CTETIEHU U3 KOMITJIEKCHOTO
qucia.




5. CBoiicTBa MOyJISI KOMILIEKCHOT'O YHCIIA.

1. Teopema 0 KOJIbIIE MHOTOWICHOB. J[0Ka3aTeNbCTBO
ACCOUMATUBHOCTHU NNPOU3BEACHNA MHOTOYJICHOB.

2. AnroputMmbl EBKma 1u1st MHOTOWICHOB U COOTBETCTBYIOIINE
Teopembl. CBOMCTBA B3aMMHO MPOCTHIX MHOTOUYJICHOB.

3. Teopema 0 IEeTEHUH C OCTATKOM.

4. Teopema 0 HEMPUBOJAUMOM Pa3JI0KEHUH MHOTOUJIEHA.

5. OcHoBHas TeopeMa anreOpsl.

6. Teopema be3y u ee ciencTBue sl KOMIUIEKCHOTO MHOT'OUJICHA.
MHorouieHsl
7. KpaTHOCTB KOPHS U €€ CBSI3b C MPON3BOJHON MHOTOWJIEHA.

8. I[Be TEOPEMBI O MHUMBIX KOPHAX BCIICCTBEHHOI'O MHOI'OYJICHA.

9. TeopeMa 0 HEIPUBOJUMOM PaA3JIOKECHUHN BEHIECCTBEHHOT' O
MHOT'OYJICHA.

10. Teopema o pa3nokeHUH NMPaBUIBHON MHOTOYJICHHOHN pOOH B
CyMMY MPOCTEHUILNX.

11. Cxema I'opHepa u pa3noxeHue MHOTOUJIEHA O CTEIEHIM X-XO.

1. Omeparuu Hax MaTPUIIAMHU U FIX CBOMCTBA.
2. TpancnioHUPOBaHUE MATPHIIBI U €T0 CBOMCTBA.
3. MHOTO4IEH OT MaTPHULBL.

4. Teopema 00 U3MEHEHUH YETHOCTH MIEPECTAHOBKH MIPH
TPAHCIIO3UIUH.

5. Omnpezenenue ONpeCIUTENS N-ro MOPsIAKA U €T0 CBOUCTRA.

Matputibt 6. Teopema 0 CyIIeCTBOBAHUM U eIMHCTBEHHOCTH OOPaTHOI

MaTpHUILBL.
7. Teopema Kpamepa mist JICY n-ro mopsiaka.

8. Meton ["'aycca u ero npuMmenenune k pemieruio JICY u
MAaTpPUYHBIX YPAaBHEHUH, a TAK)KE K BBIUMCICHUIO ONPEIEIUTENCH.

9. Onpenenurens BannepMmona.

1. Onpenenenue TuHEHHOTO MpocTpancTBa. CIeACTBUS U3 aKCHOM.
ITpumepsL.

2. DKBUBAJICHTHOCTH ABYX OMPECICHUIA TUHEHHOM 3aBUCUMOCTH U
JIuneliHble IPOCTPAHCTBA ee mpocreiiune cBoiictBa. HeoOxomumoe ycinoBue TMHEHHON
3aBUCUMOCTH.

3. OcHOBHas TeopeMa TuHEHOM 3aBucuMocTd. basuc u
Pa3MEpHOCTh IUHEHHOTO IMPOCTPAHCTRA.




4. Matpuna nepexojia. Teopema o CB3M KOOpPAUHAT BEKTOpa B
pa3HbBIX 6a3mucax.

5. Marpwuiia o0OpaTHOTO TIepexoaa.
6. Kpurepuii 6a3uca.

7. Panr u 6a3a crucTeMbl BEKTOPOB. PaHTM SKBHBaJICHTHBIX CHCTEM.
Teopema 00 MHBapHAHTHOCTH PaHTa MPH HIEMEHTAPHBIX
peoOpa3oBaHMsIX.

8. TeopeMa 0 paHTre MaTPUIIBL.
9. Teopembl 00 OHOPOAHBIX JIMHEHHBIX CHCTEMaX ypaBHEHHI.
10. Teopema o crpykrype obrero pemenus HICY.

11. Teopema 0 pa3MEpHOCTH CYMMBbI IOAIPOCTPAHCTB.

EBKJIMJIOBBI IPOCTPAHCTBA

1. Ompenenenne eBKIMIOBA TIpOocTpaHCcTBa. CIIEICTBHS U3 aKCHOM.
IIpumepsL.

2. HepasenctBa Komm-byHSIKOBCKOTO U TPEYTOJIBHUKA.

3. Teopema o TMHEHHON HE3aBUCUMOCTH OPTOTOHAJIBHOM CUCTEMBI
BEKTOPOB.

4, TeopeMa 0 CyHIE€CTBOBAHUHN OPTOTOHAJILHOT'O Oasuca.

5. Teopema 0 pa3i0kKEeHUH €BKINA0BA IPOCTPAHCTBA B MPSIMYIO
CyMMY.

6. PaccTosiHue B CBKIIMJAOBOM IMPOCTPAHCTBE MCKIAY TOUKAMHU U
IINIOCKOCTSAMM. MCTO,Z[ HaMMCHBIINUX KBAJIPATOB.

7. BeipaxkeHue CKaJISIpHOrO MPOU3BEIEHUS uepe3 MaTpuly ['pama.
W3menenue matpuiipl ['pama npu nepexojie K Ipyromy 0asucy.

JIuHeiHbIe onepaTophl

1. Onpenenenne TMHEHHOTO OTOOPaKEHUS U CIEICTBHUS U3 HETO.
ITpumepsr.

2. ®opMyna TMHEHHOTO OIepaTopa Yepe3 ero MaTpuily.

3. I3MeHeHne MaTpHLbl JMHEHHOTO oTiepaTropa MpH nepexone K
Opyromy Gasmucy.

4. OcHOBHBIE CBOMCTBA COOCTBEHHBIX BEKTOPOB JTMHEHHOTO
omeparopa.

5. Slnpo u oOpa3 nuHeliHoro onepaTopa. JleekT u paHr oneparopa.
6. Teopema o cymMme JieeKkTa U paHra orneparopa.

7. TeopeMa o0 COBIIaJICHUHM PAaHTOB MAaTPUIIbl U OTIEpaTopa U ee
CJICICTBHSI IJIS1 PAHTOB TIPOU3BEICHUNA MaTPHIIL.

8. locTaTo4uHbIi NMpU3HAK JUHEWUHOr0 orneparopa MpocTou
CTPYKTYPBHI.




9. Teopema 0 )KOpPIaHOBOI HOPMATBHOU (DOPME MATPHUIIHI U
CYIIIECTBOBAaHMWH KAHOHWYECKOT0 Oa3mca.

10. CymiecTBoBaHUE U €IMHCTBEHHOCTh CONPSIKEHHOTO OIlepaTopa.
Haxoxnenune ero MaTpuIlsl B TPON3BOIBHOM 0Oazwce.

11. OcHOBHBIE CBOMCTBA CAMOCOIIPSIKEHHOTO OIlepaTopa.
CriekTpaibHas TeopeMa.

12. OcHOBHBIE CBOWCTBA OPTOrOHAIBHOTO ONEPATOpA.
CrexTpanbHas Teopema.

13. CnekTpanbHas Teopema JUIsl yHUTapHOTO OIepaTopa.

Ksagparnansie popmer

1. MarpudHas 3aIiCh KBaIpaTHOH (DOPMEL.

2. [lpuBenenue kBagpaTHUYHON (GOPMBI OPTOrOHATILHBIM
peoOpa3oBaHUEM K KaHOHHYECKOMY BHIY.

98]

. Kpurepuit Cunbspectpa.

4. 3aKOH UHEPIUH.

O6mras anrebpa

1. Onpenenenuu rpynnsl. [[pumMeps! u CIeCTBUS U3 aKCHOM.

2. Cummerpuyeckas rpyina. 3HaKolepeMeHHas TpyIma.

W

. Paznoxenue Tpynibl Ha CMEKHBIC KJIACCHI IO MOATPYIIIC.

N

. Hopmanbable moarpynmsl u GaxTop-rpyImimbl.

5. l'omoMophu3MbI 1 H130MOPHUIMBL.

. Konbna u nosst. OCHOBHBIE TTPUMEPHI.

. Uneans! B konpuax u akrop-kosbua. ['omoMopdu3Msl Komer.

. Kom,ua TJIaBHBIX UCAJI0B.

O o0 3 O

. ITonst yacTHBIX.

10

CkansipHoe, BEKTOPHOE,
CMEUIaHHOE MTPOU3BEACHUS
BEKTOPOB M HX CBOWCTBA.

CkainsipHOe, BEKTOPHOE, CMEIIIAaHHOE TTPOU3BEIEHUS] BEKTOPOB U UX
CBOWCTBA.

11

IIpsimMast 1 IOCKOCTH

1. Obmiee ypaBHEHHE TUIOCKOCTH: TpsiMasi 1 00paTHAsI TEOPEMBI.
2. YpaBHEHHE IUNIOCKOCTH B OTPE3Kax.

3. KanoHnyeckre U napaMeTpuyecKue ypaBHEHUsI IPSIMOH,
MIOJTyYeHHUE UX U3 O0IUX YpaBHEHUH.

4. PaccTosiHHE OT TOYKH A0 NPSIMOH U MIIOCKOCTH.

5. PaccrosiHue Mexay IpsIMBIMH.




6. YT10BBIE COOTHOIICHUS.

7. B3auMHO€ pacronoxeHue NpsMon U MIOCKOCTH.

1. BeIBO/1 KaHOHUYECKUX YPaBHEHHI AIUIUTICA, TUIIEPOOIIBI U
apaboJibl;

2. TeopeMbl 0 JUPEKTPHUCAX JUIMIICA U THIIEPOOIIHI;
3. OnTHyeckue CBONMCTBA KPUBBIX 2-TO TIOPSIKA;

4. N3menenue ko3pPuuueHToB 00I11ero ypaBHeHUS 2-T0 MopsAaKa
Ha MJIOCKOCTH NIPH NapalIeIbHOM [IEPEHOCE U IOBOPOTE CUCTEMBI
KOOPJUHAT;

12 Kpusbie 2-oro nopsnka 5. Coxpanenue uaBapuantoB 11, 12, I3 mpu nepexoae Kk HOBOM

CUCTEME KOOpAWHAT,

6. LlenTp nmuHMM 2-T0 MOPAIKA, Ki1acCU(BUKALNS IIEHTPAITBHBIX
JIMHUM;

7. Knaccudukanus nTMHAN mapaboInyecKoro Tuma.

Turbl TOBEPXHOCTEN BTOPOTO MOPAJIKA U METOJ] CEUCHUH;

2. N3menenue ko3QpPpuULueHToB 001Iero ypaBHEHHsI 2-T0 IOPsIKa B
IIPOCTPAHCTBE IIPH NapajuIeIbHOM MEPEHOCEe CUCTEMBI KOOPIMHAT,
LEHTP TOBEPXHOCTH;

3. Teopema 00 n30aBICHUU OT YWICHOB, COACPIKAIIUX
13 [ToBepxHOCTH 2-TO TIOpSIKA OPOU3BEAECHUS PA3HBIX IIEPEMEHHBIX;

4. [IpakTHUECKUI METOA OCYIIECTBICHUS IPOLEAYPHI IIYHKTA 3);
5. Knaccudukanus neHTpalbHBIX TOBEPXHOCTEH;

6. Knaccudukaius HelleHTpaJIbHbIX TOBEPXHOCTEH.

1. Onpenenenne MeTpruuecKoro npoctpancTsa. OCHOBHBIE
IIPUMEDBI;

2. CXouMOCTb B METPUYECKOM IPOCTPAHCTBE, IPEJEIIBHBIE TOUKU
14 MeTpudecKue NPOCTPAHCTBA. | 1 ToUKH TIPUKOCHOBEHHS;

3. OTKpLITBIC 1 3aMKHYTBIC [TIOJAMHOKECTBA,

4. HenpepbiBHBIE 0TOOPaKEHUSI METPUIECKUX MPOCTPAHCTB.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTHU U UCII0JIb3YEMbIC TEXHOJIOTHHN

Tabmuma 1.2
Hanpasienn Bn
pasic ev A . Texnonorus PesyIbTaThL
BOCITUTATENIBHON | BOCIMTATENBHON | poorroro e . oo KoMIeTe s 6}’
NEATENbHOCTU NEATENbHOCTU JeATENBHOCTH O0y4YCHMA




OIIK-2 - Croco6en | I-1 - CriocoOHOCTH
dhopMaM30BBIBATh U | K
pemaTh 3a1a4y, camMo00pa30BaHMIO,
y4eOHO-
OTHOCSIIHECS K K
UCCIIEIOBATENBLCK | TeXHOIOTHS .
[Mpodeccronansu . | IpodeccHOHaTBHON | CAMOCTOSATEIEHOMY
asi, Hay4YHO- CaMOCTOSITEIIbHOU
0€ BOCIIUTAHHE NeSITeIIbHOCTH, OCBOCHHIO HOBBIX
UCCIICIOBATEIbCK | PabOTHI
UCTIONIB3YsI METOBI | METOJIOB
ast
MOJICIIUPOBAHUSI U MaTEeMaTUYECKOTO
MaTeMaTHYeCKOT 0o aHanmsa u
aHanMza MOJIETTUPOBAHUS

1.4. IIporpaMMa AUCHMITUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOAUYECKOE U UH®OOPMAIIMOHHOE OBECINEYHEHUE JUCHUIIJIMHBI
Anaredpa u reomeTpust

DJIeKTPOHHBIE pecypchbl (M31aHUSA)

1. 3ymanke, P., P.; Anrebpa wu reomerpus yueonuk.; MIIHMO, Mocksa; 2008;

https://biblioclub.ru/index.php?page=book&id=63266 (DnekTpoHHOE U3TaHKE)

2. Kamomres, C. b.; AnanuTudeckas reoMeTpus U JIMHEWHas anreOpa : ydeOHoe mocoOue.; Pu3MaTiuT,
Mockaa; 2011; https://biblioclub.ru/index.php?page=book&id=69319 (DnekrpoHHoe u3gaHue)

yueOHOe mocolue i CIio.;
ExatepunOypr; 2019;

3. Beperennukos, , b. M., Uykcunoii, , H. B.; Anrebpa u Teopus umcen :
[TpodobpazoBanue, VYpanbckuil  ¢denepanpHblii  yHuBepcuteT, Capartos,
http://www.iprbookshop.ru/87784.html (nexkTpoHHOE H31aHUE)

4. BepeTeHHUKOB, , b. M., UykcuHa, , H. B.; Anre6pa u Teopus urcen. Yacts 1 : yuebHOe nmocoOue.; YpaabCKuit
denepanbublit  yHuBepcuter, ObC ACB, EkarepunOypr; 2014; http://www.iprbookshop.ru/66141.html
(OneKTpOHHOE U3/IaHKE)

ITeyaTHbIE U3TaHUSA

1., 3amsamun, B. U., Kucenes, A. U., Kpacnos, M. JI., Makapenko, I'. 1., Co6ones, C. K., lllukun, E. B.; Bes
BbICILIAs MaTEeMaTHKa : Y4eOHUK JUIsl cTyAeHTOB BTy30B. T. 2. ; Enutopuan YPCC, Mocksa; 2000 (304 5k3.)

2. ; Bes Beicmiast matematuka: Teopus. [IpumMeps! : yueOHUK i CTYJAEHTOB BTy30B. 1. 1. AHanutuueckas
reomeTpusi. BekropHas anreOpa. JIuneitnas anre6pa. Juddepennuanpaoe ncuncnenue; Equropuan YPCC,
Mocksa; 2003 (285 3k3.)

3. Ilucemennsiit, J. T.; KoncnekT nekuuii mo Beiciiet matemaruke: [lonnbiil kype; Alipuc-nipecc, MockBa;
2005 (239 k3.)

IMpodeccnonanbubie 6a3bl JAHHBIX, HH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI

1. eLIBRARY.ru (Hoctyn k mnomnucHsiM >xypHanam Yp®dY nHa eLIBRARY.ru npenocraBnsercs us
KopnopatuBHou cetu Yp®@VY. JlocTyn CTyIeHTaM M aclMpaHTaM C JOMAIIHMX KOMIIBIOTEPOB KO BCEM
pecypcam, Ha KOTOpPbIE TTOIMCAH YHUBEPCUTET, IPU OJJHOBPEMEHHOM COOJIIOJICHIH TPEX YCIIOBHIA:

- TIOJIb30BATEIb XOTs ObI OJIMH pa3 ¢ Hadaya yueoHoro roja (¢ 1 centsopst 2019 r.) aBropu3zosascs Ha elibrary.ru
C ip-aJIpecoB YHUBEPCUTETA,;

- B QaHKETE IMOJIb30BaTeNsl YKa3aH JaHHBIA By3 B KaueCTBEe MecTa padoThl (yueOsl);

- B @aHKCTC IMOJIB30BATCJIA YKAa3aHO, YTO OH ABJIACTCA CTYACHTOM HJIU aCHI/IpaHTOM.)



2. BJ1 East View (/[{ns ynanennoro noctyna k b/ East View ans ctynentos u [1I1C Heobxonumo nepeiTu mo
cceuike Ha BJ] ¢ caiita OubGaroTeku.

AKKayHT Ha HEOTPaHUYEHHOE YHCJIIO M10JIb30BATENCH:
Jlorun: uralfed

[Taposns: uralfed)

3. Bricimas marematuka: ydeOHoe mocoowe / B. WM. bemoycoBa [m np.] ; [Hayunsri pemaktop b. M.
Beperennukos] ; MunuctepctBo oOpa3zoBanus u Hayku Poccuiickoit @enepanuu, Ypansckuid QenepanbHbIil
yHuBepcurteT. — ExatepunOypr: M3natenscTBo Ypanbckoro ynusepeutera, 2016. — Y. 1. — 296 c. (noctyn
no ccsuike https://elar.urfu.ru/handle/10995/40667)

4. Beiciias matematuka: Yacts II : yueObnoe mocobue / B. U. benoycosa, I'. M. EpmakoBa, M. M. Muxarnesa,
H. B. Uykcuna, U. A. lllectakoBa; Hay4HbIi penaktop b. M. BeperennukoB; MunuctepcTBo 00pa3oBaHus 1
Hayku Poccutickoit @enepanun, Ypanbckuit GpeaepanbHblil yHUBepcUuTeT MMeHu nepsoro [Ipesunenra Poccun
b.H. Enbuuna. — ExatepunOypr : M3natensctBo Ypanbsckoro ynusepcurera, 2017. — 300 c. (moctyn mo
ccpuke https://elar.urfu.ru/handle/10995/46983)

Matrepunansl aas jaun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (ainoB crenuanbHOro (opmarta st BOCIPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTyTIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl 1aHHbIX, HHPOPMALMOHHO-CIIPABOYHbIE H TOMCKOBBIE CHCTEMBI
1. [Topran uadopmanoHHO-00pa3oBaTeNbHBIX pecypcoB YpdY, http://study.urfu.ru/
. DIIEKTpOHHBIN HayuHbIN apxuB YpdDYVY, https://elar.urfu.ru
. CBoboaHas snuukioneaus Bukuneaus, https://ru.wikipedia.org
. FocynapcTBenHas myOnnvHas HAyYHO-TeXHUYecKas OnbnmnoTeka, http://www.gpntb.ru

. Poccuiickas HanmoHanpHas 6ubmuoTeka, http://www.rsl.ru

. DIeKTpOHHas OMOIMOTEeKa HOPMATUBHO-TEXHUYECKOM TOKyMeHTanuH, http://www.technormativ.ru

2

3

4

5

6. bubnroTexa HOpMATUBHO-TEXHUUYECKOM TuTepatypsl, http://www.tehlit.ru

7

8. DNeKTpOoHHBIN KaTajor 30HaIbHOM HayuHol Oubmuotexku Yp®dYV, http://opac.urfu.ru/
9

. bubmmoreka B. I'. benmunckoro, http://book.uraic.ru
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITJINHBI
Anaredpa v reomeTpust

CBeennsi 00 OCHAIIEHHOCTH JUCIHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/1I0BaHNEM U MPOrPAMMHBIM O0eceuyeHueM



Taomnuma 3.1

Ne
n/n

Buabl 3ansaTmii

OCHAIIEHHOCTH CNENNAJIbHBIX
NOMeleHUH U MOMelleHUi 15
CaMOCTOATEIbHOI padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrpaMMHOro obecneyeHust

Jlexmum

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3alIiy y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

[IpakTrueckue 3aHATHS

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBHUH C KOJIHMUECTBOM
CTYZCHTOB

Pabouee mecto npenonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiK y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMu

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

Koncynpranun

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo npenoaasarens

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABUJIAMHU
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

CamocTosTenbpHas
paboTa cCTyI€HTOB

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBUM C KOJIMYECTBOM
CTYJCHTOB

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES




[TepcoHanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00yYaromuxcs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkmtouenue k cetn MaTEpHET

Tekymui KOHTPOIIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb ayTuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecTo mpernogaBaress

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIiy yueOHOTO
IpoLIecca B COOTBETCTBUH C
CaHUTApHBIMU ITPABUTIAMU U
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
MaTtemaTnueckKuii aHaJIn3

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 Anprianckuit Makcum KaHAuJaT (PU3HUKO- Jouent JlerapTaMeHT
AnexceeBUY MaTeMaTHYECKHUX UH(POPMALIMOHHBIX
HayK, TOLICHT TEXHOJIOTHI U
aBTOMAaTHUKH

PexoMeH10BaHO YuyeOHO-METOAMYECKHM COBETOM HHCTUTYTAa PannosnekTpoHMKH u WHOOPMAIMOHHBIX
TexHouoruu - PT®

[Iporokon Ne 6 ot 26.05.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TEMbI

Bricka3piBaHMS 1 Oniepalvy HaJ HUMH, IPEAUKAThl, 00J1acTh
HMCTUHHOCTH NPENNKATa, KBAHTOPHI CYLIECTBOBAHUS U
BceoOmHocTH. HekoTopsle hopMysisl MaTeMaTH4ECKON JIOTUKH.
CrpyxkTypa TeopeMbl. Onepanuu Hag MHOXkecTBaMu. CpaBHEHUE
MHOX€eCTB. MOIITHOCTh MHOKecTBa. CUEeTHbIE MHOXKECTBA,
MHO’KECTBA MOIITHOCTH KOHTHHYYM. [loHsATHE DyHKIIMH, 0OMacTu
oTpe/ieNieHHs, MHOJKECTBA 3HAUYEHU, Tpaduka GyHKIIUH.
[pocreiimme nprueMbl HOCTPOCHUS TPadUKOB.

MHOeCTBO JeCTBUTENBHBIX YHced (akcnoMaTrka). Yucmosbie
MHO>KECTBA, MOHATHE OTPAHWYEHHOCTH U TOYHBIX I'PaHUI]
MHOecTBa. OKpEeCTHOCTh U MTPOKOJIOTast OKPECTHOCTh KOHEUHOM
TOYKH, OKPECTHOCTh OECKOHEUHO ynaneHHoH Touku. [loHarus
BHYTPEHHEM, MPEeNIbHON , TpPaHUYHON, N30JIMPOBAHHON TOUKU
MHO’KECTBA, 3aMKHYTOI'0O MHOKECTBA, OTKPBITOIO MHOXKECTBA.
IIpyHIHAIT BIOXKEHHBIX CTATUBAIOLINXCS OTPE3KOB.

Brenenne B ananmmz: DIeMEHTHI
MaTeMaTHYECKOHN JIOTHKH,

1 3JIEMEHTHI TCOPUU MHOYKECTB.

[Nonsitne ¢pynkuuu. Teopus
MOCJIEA0BATEIBHOCTH.

[TonsTue nocnegoarenbHOCTH. OrpaHUYEHHOCTh, MOHOTOHHOCTS,
CXOAMMOCTb TTOCIIEA0BATENBHOCTH, CBSI3U MEXKY STUMH
norsituaMu. [loanocnenoBarebHOCTD. CBSA3b MEXITY
CXOAMMOCTBIO ITOCIIEIOBATEIHLHOCTH U €€
noanocienosarenbHocteil. Teopema bonbiiano-Beliepitpacca
(TIpUHIIUIT KOMITAKTHOCTH).

2 Teopus npejena. Onpenenenns npeaena Gynkiuu B Touke 1o Kommn u o I'efine, ux
OKBMBAJIEHTHOCTh. CBOMCTBA NIPEEIBHOTO NEPEX0/Ia.




OIHOCTOPOHHHME MPEAEbl, KPUTEPHH CYIIECTBOBAHMS Mpeeia
(YHKIIMY B TOYKE B TEPMUHAX OJHOCTOPOHHHX IMPEJIEIIOB.
Beckoneuyno Oomnpiue U OECKOHEYHO MaJIbie B TOUKE (DYHKIIUH, UX
cBoiictBa. CpaBHEHHE OECKOHEYHO MAJIBIX.

[TonsTre HenpepbIBHOCTH (YHKIMK B TOUKE. JIOKaIbHBIE CBOMCTBA
HenpepbIBHBIX QyHKIMNA. TOUKH pa3pbiBa U X KiIacCH(pUKaIUs.

TexHMKa BbIUMCICHUS NpenenaoB. HeonpeneneHHOCTH U TPUEMBI UX
paspereHus. 3aMedaTeNIbHBIC TIPEIETBl U UX CICACTBUS.

CRoiicTBa QYHKITUN HETIPEPBIBHON Ha OTpe3Ke: TeopeMsr
Beiiepmtpacca, bonbsiiano-Koum u ux cienctBus.

Huddepennmansaoe
ncyucieHne pyHKIHH oqHOM
MepeMEeHHOMN

JuddepeniupyeMocTh GYHKIUU B TOUKE, MU dEepeHIInal,
MIPOU3BOIHASI, OJTHOCTOPOHHHE MTPOU3BOIHBIC, CBS3H MEXKTY 3TUMU
MIOHSTHAMH, UX T€OMETPUICCKHIA CMBICI.

Texnuka quddepenuupopanus: npasuia auddepeHupopanus,
«TabJIMYHBIC» TPOU3BOAHBIC, IOTAPUPMHUIECKOE
muddepeHuupoBanue.

OCHOBHBIC TeOpeMbI AUPHEPESHITUATEHOTO UCYUCIICHHS: TSOPEMBI
Komu, Jlarpanxka, Poms.

ITpaBuno Jlonurans.

dopmyiia Teitopa. 3anmuchk 0CTaTOUYHOTO YiieHa GhopMmyJisl Teitmopa
B (hopme [leano u B hopme Jlarpamxa. [Tpunoxenust Gopmyibt
Telnopa.

AcuMITOTHI Tpaduka QYHKIIUU U UX OTBICKAHHE.

JocraTouHoe yci1oBre MOHOTOHHOCTH (DYHKIIMU Ha MTPOMEXKYTKE.
JlokanpHBIN SKcTpemMyM QyHKIIH. Heobxoammoe yciioBre
JIOKaJIBbHOIO 3KCTpeMyMa. J[ocTaTouHbIe yCIIOBUS JOKAIBHOIO
9KCTpeMyMa. BEImyKiiocTh GyHKIUM Ha TPOMEKYTKE, TOUKU
nieperu6a. JlocTaTrouHOE YCIIOBUE BBIMTYKIIOCTH, HEOOXOAUMOE
YCIIOBHE TITepernda, JOCTaTOYHOE YCIOBUE Meperuoa.
Uccnenoanne GhyHKIMH 1 IOCTpOeHHE Tpaduka, TOCTPOSHIE
KpPHUBBIX, 33JaHHBIX TAPAMETPUUECKHU U YPABHEHUSIMU B MOJIIPHBIX
KOOpJMHATaX.

NuTterpanbHOe McuncieHue
(hyHKIHN OTHOHN TIEpeMEHHON

[MonsTus mepBooOpa3HOi U HEONPECIICHHOTO WHTErpasia, UX
cBoiicTBa. TexHNKa HHTETPUPOBAHUS: «TAOJIUYHBIC» UHTETPAIIBI U
MIPUEMBI CBEJIEHUS HHTETPAIOB K TaOJMYHBIM, MHTETPUPOBAHUE KITO
4acTsaM», 3aMEeHa TIEpEeMEHHON B HEOIPEIEIEHHOM HHTETpale.
Kiraccer mHTETpUpYEMBIX (DYHKITHIA.

OnpeneneHHblil nuHTErpai PuMana: onpeneneHye 1 OCHOBHbBIE
CBOMCTBa. Y CIOBHS CyIecTBOBaHUA. CBA3h MEXIY OIpeIeIeHHBIM
¥ HEOTIpeICIICHHBIM HHTETpaiamMu, popmyia Herotona-JIeiOHura.
WHTerpupoBaHue «I10 4acTsIM» U 3aMEHa [IEPEMEHHON B
oTpeneNieHHOM nHTerpane. ['eomerpuueckue u puzndeckne
MIPUJIOKEHUS OIPEICIEHHOT0 HHTETpaa.




HecoOcTBeHHBIE HHTETPATTBI.

[penen u HEMPEPHIBHOCTh
(YHKIUN HECKOIBKUAX
MEPEMEHHBIX

IIpoctpanctBo R"n. Ilpeaen nocnenosarensuocty B R n. Ilpenen
u HenpepbiBHOCTE OHII B Touke. JlokanbHbIe cBOliCTBA QyHKIIMN
HUMEIOLLEH KOHEUYHBIN MpeIes B TOUKE, JOKaJIbHbIE CBONCTBA
HenpepbIBHBIX QyHKIMA. CBOWCTBa (yHKUNH, HENPEPHIBHBIX HA

KOMIIaKTax.

[ounstus nuddepenuupyemocty, quddepeniunana, 4YacTHIX
npoussoansiid OHII, cBA3M MeKy HUMH, TEOMETPUUYECKUI CMBICIL.
HuddepennmpoBanue u Npon3BoAHAS CIOXKHON QyHKIMHU (LETHOE
npaBuio). [Ipon3BoaHas Mo HaNPaBICHUIO U TPAIUCHT.
WuBapuanTHOCTh (hopMmebl mieporo auddepentmana. [IponssoaHsie
u quddepeHIuansl BRICIUX nopsakoB. @opmyina Tetnopa mis
OHII. Oxctpemymbr @HII. Heobxomumoe ycnoBue J0KaIbsHOTO

JnddepeHunansHoe sKcTpeMyMa. JIocTaToyHOe YCI0BHE JOKAIBHOTO AKCTPEMyMa.

6 HCUYHUCIICHHUE (PYHKITHI
HECKOJIBKHMX TePEMEHHBIX

Huddepenmmpyemocts oToOpakenus u3 R n 8 R"m. Marpuma
Slko0u u sskoOMaH 0TOOPaKECHHUS.

HesBable pyHKImm n oToOpaxenus. nddepennupyemMocts n
MIPON3BOTHBIE HESIBHBIX (DYHKIIHHA.

VY CIIOBHBIH SKCTpEMyM U MeTo[l JIarpanxa OTBICKaHUS YCIIOBHOTO
IKCTpEMyMa.

OOuiee NoHATHE UHTETPaJa M0 GUTYpE U Pa3TUIHBIE TUTIBI
uHTerpana no gurype: JABoiiHbIe U TPOHHBIC HHTETPAHI,
KPUBOJIMHEHHBIN HHTErpal IEPBOTO POJIA, TOBEPXHOCTHBIH
HHTErpa nepBoro pona. CBsi3u MeXIy Pa3IMYHBIMHU THIIAMHU
HHTETrpana o Gurype, MeToIbl BeIMUCICHUs. [ eoMeTpHUYecKue 1
(hm3uIecKue MPUI0KEHUS HHTETPAJIOB 10 (uUrype.

HNurterpanbHOe MCUUCTIEHUE
7 (GYHKUIUI HECKOIBKUX
MEPEMEHHBIX

[ToHsATHE CKANSAPHOTO U BEKTOPHOTO OIS, JINHUK U MOBEPXHOCTH
YPOBHS, BEKTOPHBIC JINHUH. IHTETpanbHbBIC XapaKTePUCTHKU
BEKTOPHOTO TOJIS: TTIOTOK M paboTa (JIMHEHHBIH HHTETpall,
OUpKyJsus ). MTHTEerpansHble TEOpeMbl BEKTOPHOTO aHaTH3a:
dhopmyna Octporpanckoro-I"aycca, hopmyina ['puna, hopmyia
Crokca JlnddepeHunanbHbie OnepaTopbl TCOPHU TOJS: TPAIUCHT,
JIMBEPTeHIIHs, POTOP, UX (u3udeckuii cmpici. OnepaTop
Iamunbrona. Knaccubukarys BEKTOPHBIX TMOJICH: MOTEHI[HATBHBIC,
COJICHOMJANTbHBIC, TAPMOHWYECKHE TIOJISI U X CBOMCTBA.

8 DOneMeHThI TEOPUH TTOJIS.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuma 1.2
Hamnpasnenue Bn
p . A . Texnonorus PesyIbTarhi
BOCIIMTATENbHON | BOCIHMTATENBHON | pooimnror oo KoMIeTeHuus 6)’
NEATEILHOCTHU NEATEILHOCTHU NeATeTbHOCTH O0y4CHM:A
IMpodeccronansu | yuebHO- Texnonorus OIIK-2 - Criocoben | I-1 - CiocoOHOCTH
HCCIICIOBATEIILCK | CAMOCTOSITEIIEHOM | (DOpMaTM30BBIBATh U | K




0€ BOCITUTaHHE asi, HAy4HO- paboThI pelaTth 3a1auu, camM000pa3oBaHuIo,
UCCIIEI0BATENBCK OTHOCAIIHMECS K K
TexHonorus .
ast NpOoQECCUOHATBHON | CAMOCTOATEILHOMY
aHanmm3a
NeSITeIbHOCTH, OCBOECHHIO HOBBIX
00pa3oBaTeNbHBIX
UCTIONb3Ysl METOABl | METOJIOB
3aja4
A MOJICJIUPOBAHUS U MaTeMaTH4eCKOro
MaTeMaTHYeCKOro aHanu3a u
aHanmu3a MOJICITUPOBAHUS

1.4. IIporpamMma JUCHUIUIMHBI pealii3yeTcsl Ha TOCYyIapCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
MarteMaTH4ecKHid aHAJIN3

DJIEeKTPOHHbBIE pecypchl (M31aHNSA)

1. 3n06una, C. B.; MatemaTndyeckuii aHajiu3 B 3a7a4ax U YINPaKHEHUSAX . yueOHoe mocodwue.; OuU3MatTiuT,
Mocksa; 2009; https://biblioclub.ru/index.php?page=book&id=68137 (DnekTpoHHOE U3 IaHKE)

2. T'eBopksiH, 3. A.; Marematuka. MareMaTHuecKuil aHaau3 : Y4eOHO-METOIUYECKUA KOMILICKC.;
EBpaswmiickuii oTKpbIThIM MHCTUTYT, MockBa; 2010; https://biblioclub.ru/index.php?page=book&id=93168
(DnEeKTpOHHOE H3/TaHHE)

3. TabyeBa, B. A.; Bricias marematuka. Psast @ypoe. UaTerpan @ypobe : yued. mocodue 11 CTYICHTOB BCEX
BUJIOB oOy4eHus BCEX CHELHUAIBHOCTEH. ; VIINA, CBepI0BCK; 1982;
http://library.ustu.ru/dspace/handle/123456789/357 (OnekTpoHHOE U3JaHKE)

ITeyaTHbIE U3TaHUSA

1. ; Bes Beicmast matemaruka: Teopus. [IpumMeps! : yuyeOHUK Ui CTYACHTOB BTY30B. T. 1. AHamuTHueckas
reomerpusi. BekropHas anreOpa. JIunelinas anreopa. AuddepennnansHoe ucuncienue; Enuropuan YPCC,
Mocksa; 2003 (285 7k3.)

2., 3amsanuH, B. U., Kucenes, A. U., Kpacunos, M. JI., Makapenko, I'. 1., Co6ones, C. K., lllukun, E. B.; Bes
BbICILIas MaTeMaTHKa : Y4eOHUK JUIsl cTyAeHTOB BTy30B. T. 2. ; Enutopuan YPCC, Mocksa; 2000 (304 5k3.)

3., 3ansmun, B. U., Kucenes, A. 1., Kpacuos, M. JI., Makapenko, I'. 1., Co6ones, C. K., [lluxun, E. B.; Bes
BBICITIAsl MATEMAaTHKA : Y4EOHUK TSl CTYeHTOB BTy30B. T. 4. ; Enuropuan YPCC, Mocksa; 2001 (112 »k3.)

4. , 3amsanun, B. U., Kucenes, A. U., Kpacnos, M. JI., Makapenko, E. B., [lluxun, E. B.; Bcsa Bwicmas
MaTeMaTHKa : Y4eOHUK Ui cTyJeHTOB BTy30B. T. 3. Teopus psanoB. OOblkHOBeHHBIE AU]epeHnanbHbIe
ypaBHeHus. Teopus ycroitunBoctr; Dautopuan YPCC, Mocksa; 2001 (161 5k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

Matrepnainsl ais jaun ¢ OB3

Becy xontent OBC mpexacrarieH B Buue GaioB crnenuanbHOro ¢opmara Jyisi BOCIPOU3BEICHHS
CHUHTE3aTOPOM PEeUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOJIb30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(l)OpMaI.[I/IOHHO-CI[paBO‘lHLIe N MOUCKOBbIC CHCTEMBbI
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. DIIeKTpOHHAast OMOIMOTEeKa HOPMATUBHO-TEXHUYECKOM TOKyMeHTanuH, http://www.technormativ.ru

. DIEKTPOHHBIN KaTanor 30HANbHON HayyHOU Onbmnoreku YpdYV, http://opac.urfu.ru/

2
3
4
5
6. bubnroTexka HOPMATUBHO-TEXHUYECKOM TUTepaTypsl, http://www.tehlit.ru
7
8
9

. bubnuoteka B. I'. benunckoro, http://book.uraic.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MareMaTH4YeCKHd aHAJIN3

Caenennst 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM M J1a00PaTOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedyeHueM

Tabmauua 3.1

Ne Buapl 3ansaTmii
n/n

OcCHAIEHHOCTH CIENHAJIbHBIX
noMenieHUu U MoMeleHui s
CAMOCTOAATEIbHOI PadoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOro0 odecrnedeHust

1 Jlexun

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJECHTOB

Pabouee mecto mpenogaBaTens
Jocka ayauropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

2 [TpakTHdeckue 3aHATHS

MeOenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto npenogaBaTens
Jlocka ayauropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

Koncynbranuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

Pabouee mecTo mpernogaBaress

HepCOHaHLHHe KOMIIBIOTCPEI 110
KOJIMYCCTBY 06yqa}01u1/1xc;1

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTOo
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocrogrenpHas
paboTa CTyZCHTOB

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaroIIMXcs

ObopynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
npoliecca B COOTBETCTBUH €
CaHUTAPHBIMHU TPaBUIAMHU
HOpMaMH

[Tonkmtouenue k cetn MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas

ObopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUAM
OpraHu3aluy yueoHoro
poIecca B COOTBETCTBHH C
CaHWTAPHBIMHU TTPABHIIAMHU U
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
JuddepenuuaibHbie ypaBHEHUS U YHCJICHHbIE
MeTOo/bI

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yyenas creneHnb IMoapa3znenenune
Nen/m | @amuans Umsa OtyecTBO > | JI0JIZKHOCTH P
yueHoe 3BaHHue
1 [Toropounna Kcenus K.II.H. IOLIEHT JAUT u A
CepreeBHa

PexoMeHn10BaHO y4eOHO-METOANYECKHM COBETOM HMHCTHTYTA PannodnekTpoHuKH U HMH(DOPMAMOHHBIX
TeXHOJIOTUH - PTOD

[Ipotokon Ne 6 ot 26.05.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TEMbI

Y 1ro nopsaka, reomeTpuyeckas MHTepIperanus, 3anada Komm,
MOHATHE PEIICHUH Pa3InYHOTO BUA, TEOpEMa CyIIeCTBOBAHUS U
€JIMHCTBEHHOCTH pelieHus 3aaaun Kouiu, HekoTopbie TuIibl Y
Iro nopsiaka, peraeMple AHATUTUYECKU;

Y BeICHIMX NOPSAKOB — TEPMUHOIIOTHS, 3ana4ya Komu,

I[I/I(b(bepeHHI/IaHBHLIC HEKOTOPBIC BUIbL I[y BBICHINX MTOPSAAKOB, JOIIYCKAIOMIIUC

yPpaBHCHH TIOHM)KEHHUS TIOPS/IKA;

Jluneitaste /1Y, meton Diinepa, METOT BapHaITUH IIPOU3BOIHHBIX
ITOCTOSTHHBIX, TAOJUIAa PEKOMEH AN TO100pa peIIeHn i
HEOAHOPOJHOTO JIUHEHHOro 1Y ¢ MOCTOSHHBIMU

kodpPuLmeHTamMu

Tepmunonorus. C/Y B HopManasHOM PopMe, ee HHTEepIpeTaIns;

3amava Komm, monstue oobmero u yactaoro pemrenuit CIY,

Cucrems! nuddepeHIIaTEHBIX

ypaBmenmii HEKOTOpBIE pUeMBI pelieHust HelnuHenHbIX CHY;

Teopus cucteM JuHeHHbIX Y, GyHIaMeHTansHas MaTpuia

CHUCTEMBI OJTHOPOJHBIX JTUHEUHBIX 1Y




MOCTOSIHHBIX, opmya Komw.

TeopeMa O CTPYKType OOIIero pemeHus] CHCTEMBI HEOTHOPOTHBIX

JIMHEHHBIX Hy, MCETOJ BapHalliy BEKTOPa IIPOU3BOJIbHBIX

ITonsitue norpentnoctu. dopMar 3anvcu JaHHbIX. JlefcTBuUs ¢
npuOIrKeHHBIMU nciamMu. OOpaTHas 3aa4a TeOpHH

IIOTPELIHOCTEN.

3 [Morpemnoctu
. HNHurepnonsunonHelii MHOrowieH Jlarpanxa. Ero norpentHocts u

4 AnmpoxcuManus QyHKITHA N

ee MuHuMu3anus. Cxema Diftkena. MHorouieH Herotona.

Uucnennoe [pocreiimme GopMyIbl YUCIEHHOTO TUPPEPEHIINPOBAHHUSI.
5 muddepenmpoBanue u [pocreiimme kBanparypuele Gopmyssl. @opmynsl HetoToHa-
MHTETPUPOBAHUE Korteca.

YucneHHbIC METOIBI IS
6 T depeHInaTbEHBIX
YpaBHEHUH

Kyrra.

Penrenue 0ObIKHOBEHHBIX U QepeHnnanbHbIX ypaBHenuit (OY)
1 mopsinka: metoz Ditnepa u ero moauduxammu. ®opmyssl Pynre-

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTU U UCITOJIb3YCMbIC TCXHOJIOINH

Tabmuma 1.2
Hanpasienn Bn
paBiie ev A . Texnonorus PesvILTaTEL
BOCITUTATENIBHON | BOCIMTATENBHON | poorroro o o KoMIeTeHIs 6)’
NEeATEIbHOCTU NEeITeIbHOCTU NeATENBHOCTH O0y4ICHUA
OIIK-2 - Croco6en | JI-1 - CriocoOHOCTH
dhopMaM30BBIBaTh U | K
pemaTh 3a1a4u, caM000pa30BaHMIO,
y4eOHO-
OTHOCSIINECT K K
HUCCIIEOBATENLCK | TeXHOIOrusg .
[Ipodeccronansu . | mpodeccHOHATBLHON | CAaMOCTOSATEITLHOMY
asi, HAy4HO- CaMOCTOSITEIbHON
0€ BOCIIUTaHUE JeITEIILHOCTH, OCBOEHUIO HOBBIX
HCCIIEAOBATEIIBCK | pabOThI
UCTIONB3YSl METOIBI METOI0B
ast
MOJICTTUPOBAHUS U MaTeMaTHIECKOTO
MaTEMAaTHYECKOTO aHaau3a u
a”aIn3a MO/IETTUPOBAHUS

1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapCTBEHHOM si3bike Poccuiickoii @eneparui .

2. YYHEBHO-METOANMYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

JAudPepennuanbubie ypaBHeHUs U YUCTCHHBIE METOAbI

DJIeKTPOHHBIE pecypchl (M31aHMS)

1. Tpenorun, B. A.; O0bikHOBeHHBIE MU PepeHIATbHBIC YPaBHEHHS | yaeOHUK.; Du3matiut, Mocksa; 2009;




https://biblioclub.ru/index.php?page=book&id=82614 (DnekTponHoe n3nanue)

2. Banmemmdepos, 0. B.; Iuddepenunansubie ypaBHeHus : yueoHoe mocodue. 1. ; EBpasuiickuii OTKpPBITHIN
uHCTUTYT, Mockga; 2004; https://biblioclub.ru/index.php?page=book&id=90339 (DnexkTpoHHOE U3TaHKE)

3. AcramoBa, U. B.; Ilpaktukym mo kypcy «JluddepeHunanbapie ypaBHEHHs» : ydeOHOE TMOCOOHE.;
EBpasmiickuii oTKpbITBIA WHCTUTYT, MockBa; 2011; https://biblioclub.ru/index.php?page=book&id=90289
(DneKTpOHHOE H3/IaHHE)

4. Tapummna, O. H.; Yucnennesie meTonmbl : yueOHoe mocoOue.; KemepoBckmii TOCymaapCTBEHHBIN
yauBepcuteT, KemepoBo; 2011; https://biblioclub.ru/index.php?page=book&id=232352 (DnexkTpoHHOE
H3JIaHKE)

5. baxpanos, H. C., OBumnnmkoBa, M. M., llluxun, E. B.; Yucnennele MeTonbl: aHanu3, anredpa,
OOBIKHOBEHHbIE muddepeHmaIbHbIe YPaBHEHHUS; Hayka, Mocksa; 1975;
https://biblioclub.ru/index.php?page=book&id=456941 (DnexTpoHHOE H3/1aHUE)

6. MacTtsieBa, 1. H.; YncneHnnsle MeToIbl: yueOHO-TIpaKTHYECKOE ITocoOHe : yueOHoe nocobue.; M3aarenscTBo
MDBCH, Mockasa; 2003; https://biblioclub.ru/index.php?page=book&id=90907 (OnekTpoHHOE U3TaHUE)

7. Kamutkun, H. H., Camapckuii, A. A.; UYucnennsie wmetoasl; Hayka, Mocksa; 1978;

https://biblioclub.ru/index.php?page=book&id=456957 (DnekTpoHHOE H3TaHKE)

IleyaTHBIE M3TaHUS

1. TabyeBa, B. A., Penaunkuii, B. b.; Matemaruka. Maremarnueckuit anaim3. CrienuaabHbIC pa3iessl ; y4ueo.
nmocoOue 1o crnenuanbHOCTH "Mat. obecrieuenue u agMuHucTpupoanue uapopm. cuctem'".; YI'TY- VIINU,
ExarepunOypr; 2002 (151 3x3.)

2. bepman, I'. H.; COopHHMK 3amad 1Mo Kypcy MaTeMaTHYECKOTO aHajau3a : yded. mocoOue sl BY30B.;
[Tpodeccus, Cankr-Iletepoypr; 2002 (187 3k3.)

3., Bamanun, B. U., Kucenes, A. U., Kpacuos, M. JI., Makapenko, E. B., lllukun, E. B.; Bca Bbicmias
MaTeMaTHKa : y4eOHHMK i cTyleHToB BTy30B. T. 3. Teopus pspoB. OObIKHOBEHHBIE TubdepeHIanbHble
ypaBHeHus. Teopus ycroitunBocty; Dnutopuan YPCC, Mockaa; 2001 (161 3k3.)

4. Bonkos, E. A.; Ynucnennsle MeTo bl : yueO. nocodue.; Jlans, Cankr-IlerepOypr ; Mocksa ; Kpacnonap; 2007
(90 2K3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHGPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. eLIBRARY.ru (Hoctyn k mnommnucHsiM >xypHamam YpdY nHa eLIBRARY.ru npenocraBnsercs u3
KopnopatuBHol cetu Yp®@VY. [locTynm CTyIeHTaM M aclHpaHTaM C JOMAIIHMX KOMIIBIOTEPOB KO BCEM
pecypcam, Ha KOTOpbI€ OJIIMCAaH YHUBEPCUTET, IPU OJTHOBPEMEHHOM COOJIIOIEHUN TPEX YCIOBHIA:

- [10JIb30BaTEIb XOTs ObI OJIMH pa3 ¢ Hadasia yueoHoro rozga (¢ 1 centsops 2019 r.) aBropusoBaics Ha elibrary.ru
C ip-aJIpecoB YHUBEPCUTETA,;

- B QaHKETE IMOJIb30BaTEeNsl YKa3aH JaHHBINA By3 B KaueCTBE MecTa padoThI (yueOsr);

- B aHKCTC IMOJIB30BATCIIA YKa3aHO, YTO OH SABJIACTCA CTYACHTOM HJIU aCHI/IpaHTOM.)

2. B/l East View (s ynanenanoro noctyna k bJ[ East View mnsa cryaentos u [IT1C HeoOXxoaumo nepeitu mo
cceuike Ha B/ ¢ caiita OmOIMOTEKH.

AKKaYHT Ha HCOI'PAHUYCHHOC YUCIIO MOJIb30BaTeIICH:

Jlorun: uralfed



[Taposns: uralfed)

3. Beicmas marematuka: ydebHoe mocobue / B. U. Benoycosa [u np.] ; [HayuHsni pemaktop b. M.
Beperennukos] ; MunuctepcTBo oOpa3zoBanus u Hayku Poccuiickoit @eneparyn, Ypanbckuil (eaepanbHbIi
yuuBepcuteT. — ExarepunOypr: U3narensctBo Ypanbckoro yausepcuteta, 2016. — Y. 1. — 296 c. (moctyn
o cceuike https://elar.urfu.ru/handle/10995/40667)

4. Bricias matematuka: Yacts 11 : yuebnoe nocobue / B. U. benoycosa, I'. M. EpmakoBa, M. M. Muxasesa,
H. B. Uykcuna, 1. A. lllectakoBa; HayuHblil pegaktop b. M. BeperennukoB; MuHuCTEpCTBO 00pa3oBaHus U
Hayku Poccuiickoit @enepanmu, Ypanbckuil heaepanbHblii yHUBEpCUTET HMEHU niepBoro [Ipesunenta Poccun
b.H. Eneninna. — ExatepunOypr : M3natensctBo Ypanbsckoro yausepcurera, 2017. — 300 c¢. (moctyn mo
cepuike https://elar.urfu.ru/handle/10995/46983)

Matrepuansi aas jauy ¢ OB3

Becoy xontent OBC mpencraBineH B Buie (ailioB crnenuansHOro (opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEeUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOIB30BaHUEM SKPAHHOMN JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3sbl JaHHbIX, I/IH(])()pMaIIHOHHO-CHpaBO‘lHLIe H IMOUCKOBbLIC CUCTEMbI

1

2
3
4
5.
6
7
8
9

. DNeKTpoHHBINH Hay4HbI apxuB Yp@V, https://elar.urfu.ru

. CBoboxnas sanukioneans Bukuneaus, https://ru.wikipedia.org

Poccwiickas HanmoHanbHas Oubnuoreka, http://www.rsl.ru

. bubmoteka B. I'. benunckoro, http://book.uraic.ru

. [Toptan nadopmannonHo-06pazoBaTeabHBIX pecypcoB YpdYV, http://study.urfu.ru/

. T'ocynapcTBenHas myOinyHas HayqYHO-TeXHUYeCcKass Onoimoreka, http:// www.gpntb.ru

. bubnuoTrexa HOpMaTUBHO-TEXHUUECKOU TUTEPATYpHI, http://www.tehlit.ru
. DneKkTpoHHas OMOIMOTEeKa HOPMATUBHO-TEXHUUECKOM ToKyMeHTanuy, http://www.technormativ.ru

. DIEKTPOHHBIN KaTayor 30HANBHON HayuHOU Onbanoreku Yp®dY, http://opac.urfu.ru/

3. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Juddepenunanbabie ypaBHeHUs M YHCJICHHbIEC METO/bI

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM M J1a00PATOPHBIM
000pyI0BaHHEM M POTPAMMHBIM O0ecredeHueM

Tabauua 3.1

Ne
n/n

Buael 3anaTui OCHALIEHHOCTD CEeNHATbHBIX
noMeneHUu U MoMeleHui s
CaMOCTOATEIbHOH padoThI

IlepeyeHb JIMLEH3UOHHOTO
MPOrpaMMHOr0 odecrneyeHust




Jlexkmum

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

HepCOHaHLHHe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yqa}0mnxcx

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABUJIAMHU H
HOpMaMH

[Tonkmrouenue k cetn HTEpHET

Mathematica 11 Network Increment
Standard 15-Users Bundled List
Price with Service

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab R2015a + Simulink
Maple 11
Mathcad 14

[IpakTrueckue 3aHATUA

Mebenb ayauTopHas ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

HepCOHaHLHHC KOMIIBIOTCPHI 110
KOJIMYCCTBY 06yqa}01u1/1xc;1

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUAM
OpraHu3aiuu yueoHoro
poIecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMU U
HOpMaMu

[Tonkmrouenue k cetu UHTEPHET

Mathematica 11 Network Increment
Standard 15-Users Bundled List
Price with Service

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Matlab R2015a + Simulink
Maple 11
Mathcad 14

Koncynpranun

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBHUH € KOJIUYECTBOM
CTYACHTOB

Pabouee mecto npenoaasarens

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTO
npoliecca B COOTBETCTBHHU C

Mathematica 11 Network Increment
Standard 15-Users Bundled List
Price with Service

Mathcad 14
Matlab R2015a + Simulink
Maple 11

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CaMocTrosTenbHas
paboTa CTyZCHTOB

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaromuxcs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoliecca B COOTBETCTBHUH C
CaHUTAPHBIMU TPABUIIAMU U
HOpMaMH

[Tonkntouenue k cetn MaTEpHET

Mathematica 11 Network Increment
Standard 15-Users Bundled List
Price with Service

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Mathcad University Department
Perpetual - 400 Locked Maintenance
Gold ver. 14

Matlab R2015a + Simulink
Maple 11

Tekyumuii KOHTPOJIb U
MIPOMEXYTOYHAS
aTTecTanus

Mebenb ayuTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepucgepuiinoe ycTpoicTBO

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaroImuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTO
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1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TEMbI

CrnyuaitHpIf 3KCIIEPUMEHT, TIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHIA
(ucxomoB). CoObITHSI, OTIepaIiiy Haj COOBITHIMH,
MIPOTUBOIIOJIOKHOE COOBITHE, HEBO3MOXKHOE COOBITHE, TOCTOBEPHOE
COOBITHE, HECOBMECTHBIE COOBITHS, OTHOIIIEHUE CIEICTBUS JIJIS
cOOBITHH, cuTMa-anredpa cOOBITHI. BEpoATHOCTE (BEpOATHOCTHAS
Mepa), CBOMCTBA BeposTHOCTH ((hopMyIa CIIOKEHHsI, CBOWCTBO
HETPEPHIBHOCTU BEPOSATHOCTH ). BEpOATHOCTHOE MIPOCTPAHCTRO.
IIpocreiimue npuMepbl BEPOSTHOCTHBIX IPOCTPAHCTB:
BEPOSTHOCTHOE ITPOCTPAHCTBO B CXEME C KOHCUHBIM YHUCIIOM
PaBHOBEPOSITHBIX UCXO/IOB, TUCKPETHOE BEPOSITHOCTHOE
OCHOBHBIE TIOHATHS TEOPHH | POCTPAHCTBO, BEPOATHOCTHOE MPOCTPAHCTBO B CXEME €
BEPOSTHOCTEH. TeOMETPUYECKUMH BEPOSITHOCTSIMH.

VYcioBHas BEpOATHOCTH, HE3aBUCUMOCTh COOBITHI (TIonapHast
HE3aBHCHUMOCTD U HE3aBUCHMOCTH B COBOKYITHOCTH, CBSI3b MEXITY
HUME). DopMmyra yMHOXeHHs BeposTHocTeld. [lonras rpymma
coOpITHiT B popMmyIta TosTHOM BeposTHOCTH. Dopmyria batieca.
Ucnbrranus bepaymmi. OCHOBHBIE BEPOSTHOCTHBIE ()OPMYJIBI B
cxeme bepnysum. IIpenensHble TeopeMsl B cxeme bepHysum:
teopema [lyaccona, TokanpHas U HHTErpajibHas TeopeMbl MyaBpa
— Jlannaca.

M3mepumble GyHKINH U WX cBOMcTBA. bopeneBckue hyHKINM.
ITonsiTue cinyuaiiHOM BeIMUUHBL. Pacnpeienienne BEposITHOCTEN
cirydaitHoit BenmnunHbl. CocoOBI 3a1aHUsI pacipeeeHus
BEPOSITHOCTEH CIIy4aliHOM BEJIMYUHBL: CIIy4dail JUCKPETHOU
CIIy4aifHOH BeIMYHMHBL, (PYHKUHS pacpeieNeHus U ee CBOWCTBA;

2 CrryqaifHbIC BETMYNHBI




a0COJIOTHO-HENPEPhIBHBIE CITy4YaiiHble BETUIUHBL, TNIOTHOCTb
pacrpeneneHust BEpoSITHOCTEN CilydailHOW Ben4yuHbI. ITprumepsl
YacTO BCTPEYAOIIUXCS PaCIpEIEICHUI BEPOSITHOCTEM:
OMHOMMAIBHOE, TEOMETPUUIECKOE, THIIEPreOMETPHIECKOE,
pacnpenenenue Ilyaccona, paBHOMEpHOE, HOPMAJIbHOE
(rayccoBckoe), moKa3aTeiabHOe, TaMMa-pacipeaeseHue,
pacnpenenenne Komm, pacrpenenenne “Xu-kBajapar,
pactpenenenue Cteronenta. CiaydallHbIl BEKTOp, paclpeeicHue
BEPOSITHOCTEH CIIy4aiHOIO BEKTOPa (COBMECTHOE pacIpeliesieHHe
HECKOJIBKHX CITy4aiHBIX BeTU4HH). OyHKIHS COBMECTHOTO
pacrpe/iesieHus, INIOTHOCTh COBMECTHOT'O PACIIPEeIeHUs
citydaifHbIX BenuuuH. Curma-anredpa, NOpoXKIeHHAs CITy4aiHOM
BEJIMYMHOM, HE3aBUCUMOCTh CUTMa-anreOp, He3aBUCUMOCTD
CIIy4alHBIX BeJMYUH. KpuTepuil He3aBUCHMOCTH JUCKPETHBIX
CIIy4alHBIX BEJINYMH, KpUTEPUI HE3aBUCUMOCTH B TEPMUHAX
(YHKLIMH COBMECTHOT'O paclpeesieHus], B TEPMUHAX INIOTHOCTH
COBMECTHOTO pacnpeaencHust. OyHKIHAN OT CIIy4aiiHbIX BEJINYHH.
QyHKIHA pacripeneneHns 00peaeBCKoil PyHKINU OT CIlydaitHOU
BeMuuHBL. [IpeoOpa3oBaHne INIOTHOCTH COBMECTHOTO
pacrpe/eneHus Ipy II1aJKoM OUEKTHBHOM OTOOPasKeHHU.
[InoTHOCTH pacnpeneneHus: CyMMbl HE3aBUCUMBIX a0COJIIOTHO-
HEMPEPBIBHBIX CIIyYallHBIX BENYHH.

MaTteMaTH4eCKOe OKUIAHUE

WnTterpan JleGera, onpeenceHre 1 OCHOBHBIC CBOWCTBA.
Ornpenenenrue MaTEMaTHIECKOTO OXKUAAHUS CITy9aiiHON BEJIMYUHEL,
€ro BEpOSITHOCTHBIN CMBICII, CBOWCTBA. DOPMYIIBI [T BEIUMCIICHUS
MaTEMaTHYECKOTO 0’KUJaHMsI JUCKPETHON CITy4ailiHOM BETMYNHBL,
a0CONFOTHO-HETIPEPHIBHON CITydaifHON BETMYUHBI.
Martematndeckoe OKuAaHne O0PeNeBCKON (PyHKIIUU OT cirydaitHOH
BEJIMYMHBL. MOMEHTHI, a0COIIOTHBIE MOMEHTHI, IIEHTPAJIbHbIE
moMeHTHI. HepaBeHncTBo UeOrnImieBa, pa3muaHbie GOPMBI €T0
3anucu. Jucnepcus: onpeeneHre, BEepOSITHOCTHBIN CMBICT,
CBOHCTBa, BeIuHciIeHue. KoBapuanus, KoOdQQHUIUEHT KOppesIuy,
onpeneneHue, cBoicTBa. CBA3b MEXy TOHATHIMHU
"He3aBUCHMOCTB" U "HEKOPPEIUPOBaHHOCTG'". OnpenencHue
YCIIOBHOI'O MaTEMAaTUYECKOIO OKUAAHUS OJTHON CITy4aiHOM
BEIIMYMHBEI OTHOCUTEIBHO APYTOH IUIA CIIydast JUCKPETHBIX
CIIy4alHbIX BEJIMYMH U ero cBoicTBa. @opMyiia mojsHOro
MaTeMaTrdeckoro oxxuaanus. O0iiee onpeesieHie yCIOBHOTO
MaTeMaTUYECKOr0 OKUAHUS OJTHOM CIy4yaillHOW BEJIMYHMHBI
OTHOCHUTEJIBHO APYToi. BeIuncienne ycioBHOrO MaTeMaTHYeCcKOro
OKUJIaHHS 17151 a0COTIOTHO HENPEPHIBHBIX CIyYallHBIX BETUYHH
(IIOTHOCTB YCIIOBHOTO PACHPEACICHHUS OHON CIIyJaitHOH
BEJIMYMHBI OTHOCUTEIILHO IPYTOi).

MHOroMepHO€ HOPMAIILHOE
pacmpezeneHue.

Cdepudecku-cuMMETpUIECKOE HOPMATTLHOE PaCIpe/IeIiCHHE.
HeBrIpoxxaeHHOE MHOTOMEPHOE HOPMAJIBHOE PACTIpEAeIICHUE —
IDIOTHOCTH pacIpeieNieHus, CBA3b C chpepuiecKu-
CUMMETPUYECKHM, KOBapUAIIMOHHAS MaTpHIla. 3aMKHYTOCTh Kjacca
rayCCOBCKHUX paclpe/ieIeHU OTHOCUTEIbHO JTMHEHHBIX
peoOpa3oBaHuil. DKBUBAICHTHOCTh HE3aBUCUMOCTH H
HEKOPPEIUPOBAHHOCTHU I'ayCCOBCKUX CIyYaHBIX BEJIMUUH.

IIpenenbHbBIE TEOPEMBI.

PaznuuHble BUBI CXOJIMMOCTH MOCTEN0BATEILHOCTEN CIyYaiiHbBIX
BCIIUYHUH. T10 BCpOHTHOCTI/I, B Cpe)IHeKBaIIpaTI/I‘-IHOM, C
BEPOSITHOCTHIO €MHUIIA (TIOUTH BCET/Ia), IO PACTIPEICIICHUIO




(cmabast cXoquMOCTh pactpenencHuit). CBI3u MEXTy HUMH.
Crna0wrif 3aK0H OONBIINX YHCeT. Y CHIICHHBIN 3aKOH OOIBITHIX

ymceln. XapakTepucTiuaeckas (yHKIUS CITydailHON BEINMINHEI, ee
CBolicTBa. BbIuncieHne MOMEHTOB ClIy4ailHON BEJTMYUHBI C
ITOMOIIBIO XapaKTePUCTUUECKON (DYHKIMH. XapaKTepuCTUIecKas
(YHKIHUSI CyMMBI HE3aBUCHMBIX CITYYallHBIX BETHYHH. CBSI3b MEKITY
c1a0oii CXOAMMOCTBIO pacrpeie/ieHUI BEpOSITHOCTEH U
CXOJMMOCTBIO XapaKTePUCTHUSCKUX (PYHKIUI (Teopema
HenpepbsIBHOCTH). [leHTpanbHas npeneabHas TeopemMa Jist
OJIMHAKOBO pacHpeleiCHHbIX CIy4alHbIX Benu4yuH. LlenTpanbHas
npeaenbHas TeopeMa JlssmyHosa.

OCHOBHBIE MTOHATHUS MATEMaTHUECKON CTaTHCTUKH: BrIOOpKa,
peanu3anys BBIOOPKH, CTaTUCTUKA, K- TIOPAJKOBAask CTATUCTUKA,
BapHaLMOHHBIH psia. DMnupudeckas GyHKUUS paclpelesieHus, ee
cBoiicTBa. Teopema I'muBenko. Pacnpenenenue Konmoroposa u
teopeMa KonmMoroposa. DMnupuyeckas I0THOCThbpaCpeIesIeHH s,
TUCTOTpaMMa pacipeiesieHus CllydyailHOW BeJIMUUHbBL. Teopema o
CXOAMMOCTH SMIHPUIECKUX TNIOTHOCTEW pacIpe/leeHu .
ToueuHble OLIEHKH MTapaMeTPOB PACIIPEIENeHNUs, TOHATH
COCTOSITENTbHOCTH, HECMEIIEHHOCTH, HHBAPUAHTHOCTH
OTHOCHUTEJILHO CIBHra TOUEUHBIX OLIeHOK. BriOopouHoe cpennee,
BBIOOPOYHBIE MOMEHTHI, BEIOOPOYHBIE IEHTPAJIbHBIE MOMEHTHI,
BbIOOpOYHAs AucHepcHs, U ux cBoicTBa. [lonsTue
aCUMIITOTHYECKON HOPMaIBbHOCTH OLICHKH MapaMeTpa.
ACHMIITOTHYECKAs] HOPMAJIbHOCTh BEIOOPOYHOTO CPEIHETO,
BBIOOPOYHBIX MOMEHTOB, BEIOOPOUHOI! mucniepcuu. [lorsTre
OneMeHThl MaTeMaTHYeCKON | JOBEPUTEIHHOTO HHTEpBaJIa JJIs OLeHKH apameTpa. [loctpoenne
CTaTHCTHUKU. JIOBEPUTENBHBIX MHTEPBAJIOB JUIsI MATEMaTHYECKOTO 0XKUIaHUS U
JUCTIEPCUH C TIOMOIIBIO CBOMCTBA aCUMITOTHYECKOM
HOpManbHOCTH. JleMMa Duiepa, IOCTPOEHUE JOBEPUTEIBHBIX
HMHTEPBAJIOB U1 MaTEMATUYECKOTO OKUIAHNA U TUCIIEPCUU
rayCCOBCKOM CIy4ailHOI BEIMYUHBI C TOMOIIBIO JIeMMbI Duiiepa.
HepasenctBo Pao—Kpamepa, nHbopManmoOHHOE KOTHIECTBO
®umiepa u nonstue 3 dexTuBHOCTH olleHKH. [IpoBepka
CTaTUCTUYECKHUX TUIIOTE3: MOHITHE CTATUCTHYECKOTO KPUTEPHUA,
OmKOOK MEPBOTO U BTOPOTO POAA, YPOBHS 3HAYMMOCTH KPUTEPHSL.
Cratuctuxa Koamoroposa u kpurepuii cornacust Konmoroposa.
Teopema Ilupcona. Cratuctuka [Iupcona u kputepuil cornmacus
[Inpcona. Kputnuecknii ypoBeHb 3HaYMMOCTH KpPUTEPUS A
JAHHOM peanu3aliiy BEIOOPKHU. IIprHIIIT MaKCUMaTBHOTO
npaBaomnoaoous. OreHka mapaMeTpoB 00IIel THHEHHONW MOIETTH
(MeTox HaMMeHbBIINX KBaApaToB Kak ciencteue [IMII), nuneiinas
(xBagpaTuyeckas, TPUTOHOMETPHUYECKas U T. I.) perpeccusl.

1.3. HanpaBneHI/Ie, BHU/JIbl BOCOUTATEIBHON ACATEIBHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTUH

Tadmuma 1.2
Hanpasnenn Bu
aipasie ev A . Texuonorus PesyIETaThL
BOCITUTATENIBHON | BOCIMTATENBHON | poorroro e o KoMIeTeHIs 6}’
NEATENHHOCTU NEATENbHOCTU JeATENBHOCTH O0y4YCHMA




OIIK-2 - Croco6en | I-1 - CriocoOHOCTH

TeXHOMOTHs (Gopmanu30BBIBATE U | K
eBiio caMocTosTenb oM | PEIIaTh 3a/1a4H, caMo00pa3OBaHMIO,
yueOHO-
OTHOCSIIIIAECS K K
HCCIIeIOBATEIBCK paboTh! .
ITpodeccronaibu npo(eCCHOHAIBHOM | CAMOCTOATEILHOMY
as, Hay4HO-
0€ BOCIIUTAHUE » Hay Texuonorus NEATEIbHOCTH, OCBOEHHUIO HOBBIX
MCCTIEIOBATENBCK | gpariina
UCIIOJIB3YSI METOJBI | METOJIOB
ast
00pa3oBaTeIbHBIX MOJIEIMPOBaHUS 1 MAaTEMaTUYECKOTO
3anaq MaTeMaTUYECKOTO aHali3a u
aHajau3a MOJIEJIUPOBaHHMS

1.4. IIporpaMMa AUCHMITUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYHEBHO-METOANUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI
Teopusi BeposiTHOCTeli 1 MaTeMaTH4YeCKasi CTATUCTUKA

DJIeKTPOHHBIE pecypchbl (M31aHUSA)

1. upsieB, A. H.; 3amaun mo Teopwm BeposiTHOCTEH : ydeOHoe mocobue.; MIIHMO, Mocksa; 2006;
https://biblioclub.ru/index.php?page=book&id=62138 (DnekTpoHHOE U3TaHKE)

2. llIupsie, A. H.; BeposatHocThb-1: DinemeHTapHasi Teopus BEpPOSATHOCTEH. MaremaThueckue OCHOBAHMS.
[IpenenvHbie TEOPEMBI : Y4COHHK. ; MIIHMO, MockBa; 2007;
https://biblioclub.ru/index.php?page=book&id=63256 (DnekTpoHHOE U3TaHHE)

3. bymunckui, A. B.; Teopus ciydailHbIX mpoleccoB : Kypc jekuui.; Pusmatmiur, Mocksa; 2005;
https://biblioclub.ru/index.php?page=book&id=68121 (DnexTpoHHOe H3aHKE)

ITeyaTHbIE U3TaHUSA

1. Anpmanckuii, M. A.; Teopust BepoATHOCTEM M MaTeMaTHYecKas CTaTUCTHKa :@ y4yeOHOe mocoOue Juist
CTYJIEHTOB BYy3a, oOyuaromuxcsi 1o HampasieHusM noarotoBku 11.03.01 - Pagmorexnuka, 11.03.02 -
NHpOoKOMMYHHKAIIMOHHBIE TEXHOJOTHMM W CHCTEMBI CBs3HU.; M31aTeNbCTBO YPaJbCKOTO YHHUBEPCUTETA,
ExarepunOypr; 2021 (3 3k3.)

2. Karansaukos, B. B., llanaps, FO. B., Ta0yesa, B. A.; COopHUK 3a7a4 110 TEOPUH BEPOATHOCTEH : yueOHOE
nocobue.; YI'TY-VIIU, Exatepunoypr; 2007 (49 3x3.)

3. ITucbmennsbiid, [. T.; KoHCHEKT JeKIMA MO TEOPUHM BEPOATHOCTEN U MAaTEMATUUYECKON CTAaTUCTUKE; AMpHcC-
npecc, MockBaocksa; 2005 (144 3xk3.)

4. , 3amanun, B. W., Kucenes, A. U., KpacaoB, M. JI., Makapenko, I'. 1., llukun, E. B.; Bca Bricmas
Marematuka: Teopus. Ilpumepbl : y4eOHMK aig CTyAeHTOB BTy30B. 1. 5. Teopuss BepOSATHOCTEH.
Matematuueckas cratuctuka. Teopus urp; Sautopuan YPCC, Mocksa; 2002 (118 5k3.)

IIpogeccnonanbubie 0236l JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMbI

I. eLIBRARY.ru (Joctyn k mnoamucHeiM >xypHaiam Yp®dVY na eLIBRARY.ru mpepocraBnsercs wu3
KopnopatuBHou cetu Yp®@VY. JlocTynm CTyJIeHTaM M aclMpaHTaM C JOMAIIHMX KOMIIBIOTEPOB KO BCEM
pecypcam, Ha KOTOpbI€ OJIMCAaH YHUBEPCUTET, IPU OJTHOBPEMEHHOM COOJIIOIEHUN TPEX YCIOBUIA:

- TIOJIb30BATEIb XOTs ObI OJIUH pa3 ¢ Hadayia yueOoHoro roaa (¢ 1 centsopst 2019 r.) aBropu3oBascs Ha elibrary.ru
C ip-aJIpecoB YHUBEPCUTETA,;

- B QaHKETE IMOJIb30BaTeNsl YKa3aH JaHHBIA By3 B KaueCTBe MecTa padoThI (yueOnr);



- B @aHKCTC IMOJIB30BATCIIA YKAa3aHO, YTO OH ABJIACTCA CTYACHTOM MJIU aCHI/IpaHTOM.)

2. B]J1 East View ([{ns ynanennoro nocryna k b/ East View mns ctynenTos u [1I1C HeobxonumMo mepeiTu mo
cceike Ha B/ ¢ caiita OMOIMOTEKN.

AKKayHT Ha HEOIPaHUYEHHOE YUCJIO MOJIb30BATEIICH:
Jlorun: uralfed

[Tapons: uralfed)

3. Beicmas marematuka: ydebHoe mocobue / B. U. BenoycoBa [u np.] ; [HayuHsli pemaktop b. M.
Beperennnkos] ; MunuctepcTBo obpa3oBanusi u Hayku Poccuiickoit @enepanyu, Ypanbckuil (eaepanbHbIi
yHuBepcuteT. — ExarepunOypr: U3narensctBo Ypanbckoro yHusepcuteta, 2016. — Y. 1. — 296 c. (moctyn
o cceuike https://elar.urfu.ru/handle/10995/40667)

4. Boicias matematuka: Yacts 11 : yuebnoe nocobue / B. U. benoycosa, I'. M. EpmakoBa, M. M. Muxasesa,
H. B. Uykcuna, 1. A. [llectakoBa; HayuHblil pegaktop b. M. BeperennukoB; MuHucTepcTBO 00pa3oBaHus u
Hayku Poccuiickoit @enepanmu, Ypanbckuil heaepaibHblil yHUBEpCUTET UMEHU niepBoro [Ipesunenta Poccun
b.H. Ensuimna. — ExatepunOypr : M3natensctBo Ypanbsckoro yausepcurera, 2017. — 300 c¢. (moctyn mo
cepuike https://elar.urfu.ru/handle/10995/46983)

Matrepunansi aas jauy ¢ OB3

Becy xontent OBC mpexacrarieH B Buue GaioB crenuaibHOro ¢opmara Juisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C HCTIOJb30BAaHUEM SKPAHHOM JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

1. [TopTan nadpopmannoHHO-00pa3zoBaTeIbHBIX pecypcoB YDV, http://study.urfu.ru/
. DNeKTpoHHBINH Hay4HbI apxuB Yp®V, https://elar.urfu.ru
. CBoboxnas sanukioneans Bukuneaus, https://ru.wikipedia.org

. ['ocynapcTBenHas myOiMyHas HayqYHO-TeXHUYeCKass Oudimoreka, http://www.gpntb.ru

2

3

4

5. Poccuiickas HannoHanbHas Oubnuoreka, http:// www.rsl.ru

6. bubnmoTexa HOpMaTUBHO-TEXHUYECKOW JTUTEPATYpHI, http://www.tehlit.ru

7. DnexTpoHHasi OMOIMOTEKa HOPMATUBHO-TEXHUUECKOHM TOKyMeHTanuu, http://www.technormativ.ru
8. DNEeKTpOHHBIN KaTaior 30HAILHOW Hay4YHOl Oubmmotexku YpdYVY, http://opac.urfu.ru/

9

. bubnmuoteka B. I'. benunckoro, http://book.uraic.ru



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Teopus BeposITHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto npemnogaBarens
[Tepudepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIH yueOHOTO
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUIAMHU
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

HpaKTI/I‘ICCKI/Ie 3aHATUA

Mebens ayquTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIUYCCTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aliy y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranun

Mebens ayauTopHast ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYZCHTOB

Pabouee mecTo npenoaasarens

ObopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aluy yueOHoro
poIecca B COOTBETCTBHH C
CaHWTAPHBIMHU TTPABHIIAMHU U
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




Tekymui KOHTPOJIb U
IIPOMEXYTOYHAs
aTTecTanus

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTO
Ipolecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMU U
HOpMaMu

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CaMmocTosTenspHas
paboTa CTyACHTOB

MeGenb ayTuTOpHAas C
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YYarOIINXCs

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUJIAMHU
HOpMaMH

[Tonkntouenue k cetu MaTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
CrnenunanbHble IJ1aBbl MATEMAaTHKH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Yuyenas creneHb Hoapasaenenue
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4YeHoe 3BaHHue
1 benoycosa Beponuka K.(.-M.H. JTOTICHT JAUT u A
Hropesna

PexoMeH10BaHO YueOHO-METOAMYECKHM COBETOM HMHCTUTYTAa PannosnekTpoHMKH W WHOOPMAIMOHHBIX
TexHoJioruu - PTO

ITporokon Ne 6 or 26.05.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMBbI
C Kak JTUHEeIHOEe HOPMHUPOBAHHOE (METPUUECKOE) IIPOCTPAHCTBO.
[Ipenen nocnenoBatensHOCTH B C. DYHKIMN KOMILIEKCHOTO
IIpenen u HENpepBIBHOCTH .
1 nepeMeHHoro, onpeaenenue npenena OKII B Touke, cBoiicTBa

OKII
npeaenoB. Onpenenenue HenpepsiBHOCTH OKII B Touke.

JlokanpHBIC U TII00aTBHBIC CBOWCTBA HETTPEPHIBHEIX (DYHKITHIA.

Psner B R u B C: UacTuuHbIE CYMMBI, CXOAUMOCTb, CyMMa
yucaoBoro paga. Heooxoaumoe ycnoBue cxogumoctu. CBoiicTBa
CXOIIINXCS YACIOBBIX PsI0B. OCTaTOK YHCIIOBOTO PsAa, €0
CBOMCTBa. 3HAKOMOCTOSHHBIE U 3HAKOTIEpEMEHHBIE psABI B R.
Kputepuit cxonuMocTy psjia ¢ HEOTPHUIATEIHLHBIMHU YJICHAMHU.
IIpusnak cpaBHenus. MHTerpansueiil npusHak. IIpusHaku

I’ Anambepa u Komu. 3nakouepenyromumecs pssl. [Ipusnak
Jlertounua. Ionsatre pyHIaMeHTaIbHOM MMOCTIEI0BATEIEHOCTH B
METPHUYECKOM MpPOCTpaHCTBE. CBA3b MOHATUN CXOAUMOCTb,
(yHIaMEHTaJIbHOCTh 1 OTPAHUYEHHOCTh B IPOU3BOJIEHOM

2 Teopust psiioB MeTpH4YecKkoM mpocTtpaHcTe. Kpurepnit Komu cxonumoctn
MTOCIIEI0BATEIEHOCTH U TIOJTHOTa METPHYECKOTO MTPOCTPAHCTBA.
[Monuota R u C. INoustue AGcomaoTHO cxoasmecs psaa. CBs3b
MEXIY CXOJMUMOCTBIO M a0COIIOTHON CXOAMMOCTBIO YUCIOBOTO
psina. CBolicTBa aOCOMIOTHO CXOSIIUXCS PSAOB. Y CIIOBHO
cxomauuecs panbl. Teopema Pumana. [Ipusnak Jupuxie
CXOAMMOCTH YHCIIOBBIX psiioB B R. DyHKIIMOHANBHBIE PAIBL:
[IOTOYEYHAs U paBHOMepHas cxoauMoctu. HeoOxonumele
JIOCTATOYHbIE YCIOBUSA paBHOMEPHOU cxoauMocTH. [Ipu3Hak
Beiiepmtpacca paBHOMEPHOM CXOAMMOCTH (PYHKIIMOHATIBHOTO
psana. CBoCTBa CyMM paBHOMEPHO CXOASIIUXCS PSIIOB.
CreneHHble psiabl U UX cBoiicTBa. Psin Teitnopa QyHKmm




JIEUCTBUTEIILHOTO NepeMeHHOTr0. Paznoxxkenue B psiipl Teinopa-
MakJiopeHa OCHOBHBIX 3JICMEHTAPHBIX (DYHKITUH U OTIpeAcIICHNe
OCHOBHBIX 311eMeHTapHbIX DKII.

Huddepenmmpyemocts OKII

Huddepenmupyemocts OKII, yemosust Ko — Pumana. [lonstue
aHATMTHYECKON B TOUKE, B 00nacTh, hyHKInA. ['eoMeTpraeckmit
CMBICJ MOAYJISL U apTyMEHTa MPou3BOHON. MHTEerprpoBanue
OKII. Onpenenenue uHTErpaja, BeraucieHue. MarerpaibpHas
TeopeMa Kot a7st 0oAHOCBA3HBIX 1 MHOTOCBSI3HBIX 00IacTel.
HezaBucumocTs HHTETpajga aHATUTUYECKOH QYHKIIMU OT MyTH
uHTEerpupoBanus, popmyna Hetotona — Jleiibnuna. MaTerpansHas

¢dopmyna Komm, 6eckoneunas audpepeHInpyeMocTb
AHATTUTUYECKUX

¢yukuunii. Teopema o cpeHeM Al aHATUTHYECKUX (QYHKIHH.

Ornpenenenye UHTErpasa, BeraucieHue. MarerpaibpHas Teopema
Komm 11t 0THOCBSI3HBIX T MHOTOCBSI3HBIX 00JIacTeH.
HezaBucuMocTh nHTErpaia aHaIUTHYECKOW (DYHKIUH OT ITyTH

Wnterpuposanne OKII uHTerpupoBanus, popmyina Hetotona — Jleiionuua. MaTerpansHas
dhopmyna Komu, 6eckoneunas nuddhepeHInpyemMocThb
aHanuTH4eckux GyHkuui. Teopema o cpeHeM AJIsi aHATUTHYECKUX
¢$yHKUUH.

Psn Teiinopa ananutuyeckoit ¢pyukiuu. Ps Jlopana
aHanuTU4eckoi pyHkunu. zonmupoBaHHbIe 0COOBIE TOUKU
[IpencraBienue N
. OJHO3HAYHOTO XapaKTepa aHAMTUIECKOH (DyHKINH, UX
aHATMTUYEeCKUX (DyHKINH
psta knaccugukanua. Teopema Coxoukoro. Psa Jlopana
A 1aMH

AHATTMTUYECKON (DYHKIIMU B OKPECTHOCTH €€ U30JUPOBAHHON
0c000# TOYKH.

TeOpI/IH BbBIYECTOB

Brruer ananutuyeckoil pyHKIMK B M30IMPOBAHHOM 0c000i TOUKe
OJHO3HAYHOTO XapaKTepa. Brruncienue BEIYETOB B cydae
YCTPaHUMOH 0CO0O0 TOUKH, TPOCTOTO IOJI0CA, TONI0CA KPATHOCTH
n, CyIecTBEHHO 0co00it Toukn. Teopema o BerdeTax. beckoHeuHO
ylaneHHas TOYKa KaK N30JIMPOBaHHAS 0c00ast TOUKa
AHAJIMTUYECKON QPYHKINU — KiacCu(UKaIHs ee KakK
H30JIMPOBaHHON 0c000! TOUKH. BrrdeT B OECKOHEUHOCTH, €T0
Boruucnenne. O0o0meHHas Teopema o Beiuerax. [lpunosxxenus
BBIUETOB K BBIYMCIICHUIO HHTETPAIOB OT (PyHKIMH AEHCTBUTENEHON
niepemenHoit. Jlemma XKopnana (Tpu Gopmer).

TpuronomeTpudeckue psIbl
®dypbe u IpeodpazoBaHue
Dypbe

Tpuronomerpudeckas cuctema Ha otpeske [ 1; 1], cBoiicTBo
OPTOTOHAJILHOCTH TPUTOHOMETPUYECKOH cucteMsl. Psin dypre 21-
nieproandeckort GpyHkimu, koshdunueHTs Oyphe.

Jlemma Pumana u cBoiictBa koa¢p¢punmentoB @ypre. JlocraTounsie
YCIIOBHS CXOJJUMOCTH TPUTOHOMETPHUECKOTO psiia Pyphe B TOUKE.
Kommnekcnas ¢popma Tpuronomerpudeckoro psina dypee.
[TonATHA CHIEKTPABHON NOCIEN0BATEIFHOCTH, AMIIIUTYAHOTO U
(ha30BOTO YACTOTHOTO CIIEKTPOB MEPHOANICCKON (DYHKITHH, UX
CBOJCTBA.

[Ipencrarnenne abCOMOTHO HHTETPUPYEMOI QYHKITHHN €€
nnaTerpainom Oypre. Kommrekcuas ¢popma unterpaia dypoe.
CriektpayibHast (P)yHKIIHMS U €€ CBOHCTBA. AMIUIMTYIHBINA U (ha30BBIN




YaCTOTHBIE CIIEKTPhI HEMEPUOANICCKOM QYHKIIMN, UX CBOWCTBA
IIpssmoe u oOpaTHOE peoOpazoBanne Dypbe, CHHYC-
npeobOpa3oBanune Pyphe U KOCHHYC-peodpazoBanue Dypee.

CgoiictBa nmpeodpazoBanus Oypre. CBepTKa aOCONFOTHO
WHTETPUpPYEMbIX QYHKIHA, ee cBolicTBa. Teopema o
npeobpazoBanun Dypre cBepTku QyHKuuil. PaBenctro [Tapcesans.
Henbra-pyHKIus.

8 [IpeobpazoBanue Jlammaca

[Tonstue opurnnana no Jlannacy. Teopema cymiecTBoOBaHUS
n3o0paxenus no Jlamnacy u ero cBoiictBa. CBoiicTBa
npeoOpa3oBanus Jlamraca: THHEHHOCTD, CBOHCTBO H3MEHEHUS

MacmTaba, TeopeMsl 0 AuddepeHIpoBaHuN OpUTHHAIA U
n300paXkeHus1, TeoOpeMbl 00 HHTEIPUPOBAHUH OpUTHHATIA U
n300paXkeHus1, TeOpeMa O 3aIa3AbIBAHUN OPUTHHAJIA, TEOPEMA O
CABHTe apryMeHTa n3obpaxenus. M3o0pakeHne nepruoaniecKoro
curHana. @opmyna obpamenus npeodpazoBanus Jlammaca.
ITonsTue cBepTku opuruHanoB. Teopema bopesns o cBepTke.
®opmyisl Jroamens.

1.3. HanpaBneHI/Ie, BU/JIbl BOCOUTATEIIbHON ACATEIBHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTUH

Tabmuma 1.2
Hampasnenn Bn
e e“ . i Texnonorus Pe3ynbpTarsl
BOCITMTATENBHON | BOCHHMTATENBHOH | oo oo o KoMIeTeHus 6}’
JIEATCILHOCTH JIEATCILHOCTH JeATENBHOCTH O0y4CHHA
OIIK-2 - Cocoben | I-1 - CriocoOHOCTH
TeXHOMOrHs (bopManu30BBIBaTh M | K
yaeGHo- caMOCTosITeNbHOl | PEIIATh 3a1auH, caM000pa30BaHHMIO,
OTHOCSIIIIMECS K K
uccienoBatenbek | PA0OTHI .
ITpodeccroHambu po(eCCHOHATIBHOM | CAMOCTOSTEIBHOMY
asi, Hay4HO-
0€ BOCITMTaHHE > Hay Texunonorus JIEeATETLHOCTH, OCBOEHHIO HOBBIX
MCCIEIOBATENBCK | oo fiina
UCIIOJIB3YSI METOJIBI | METOJIOB
as
00pa3OBATENBHBIX | \oneupoBaHms 1 MaTeMaTu4ecKOro
3anaqd MaTEMaTHYECKOIO aHaJn3a u
aHanm3a MOJICITHPOBAHUSI

1.4. IIporpaMMa AUCHMIIIIMHBI PEATIM3YETCS HA TOCYIapCTBEHHOM si3bIke Poccuiickoil @enepanui .

2. YYHEBHO-METOANUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

Cneunam,m,le rjiiaBbl MAaTEMATUKHU

DJIeKTPOHHbBIE pecypchl (M31aHMS)

1. KpacunoB, M. JI.; DyHKIMH KOMIUIEKCHOTO TepeMeHHOro. OrnepaloHHOe HCYHCICHHE. Teopus
rnmocooue.;

YCTOMYMBOCTHU

yuebHoe

Hayka,

MockBa;

1971;



https://biblioclub.ru/index.php?page=book&id=464235 (OnekTpoHHOE U3AaHUE)

ITeuaTHble U3AaAHUA

1. Kpacnos, M. JI., Kucenes, A. W., Makapenko, I'. .; @yHKINH KOMIUIEKCHOTO MEPEMEHHOI0: 3a1ayu U
IpUMEPBI C MOJPOOHBIMH PELICHUAMH : yuel. nocoOue s BTy30B.; dauropuan YPCC, Mocksa; 2003 (187
9K3.)

2. KpacnoB, M. JI., Kucenes, A. W., Makapenko, I'. W.; DOyHKUIUM KOMIUIEKCHOTO IEPEMEHHOTO.
OnepanonHoe ucuucinenue. Teopus ycroiunoct; Hayka, Mocksa; 1981 (89 ak3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, HHGPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. eLIBRARY.ru (Hoctyn x mnommucusiM >xypHamam YpdY na eLIBRARY.ru npenocraBnsercs u3
KopnopatuBHod cetu Yp®@VY. [locTynm CTyIeHTaM M aclHMpaHTaM C JOMAIIHUX KOMIIBIOTEPOB KO BCEM
pecypcam, Ha KOTOpbIe MOJIMCAH YHUBEPCUTET, IPU OJHOBPEMEHHOM COOJIIOJIEHUH TPEX YCIOBHM:

- [10JIb30BaTEIb XOTs ObI OJIMH pa3 ¢ Hadasia yueoHoro roza (¢ 1 centsops 2019 r.) aBropusoBaics Ha elibrary.ru
C ip-aJipecoB YHUBEPCUTETA,;

- B aHKETE IMOJIb30BaTeNsl YKa3aH JaHHBINA By3 B KaueCTBEe MecTa padoThI (yueOnr);

- B aHKCTC ITIOJIb30BATCIIA YKa3aHO, YTO OH ABJIACTCA CTYACHTOM HJIN aCHI/IpaHTOM.)

2. Bl East View (s ynaneranoro noctyna k bJ[ East View s cryaentos u [ITIC Heo6Xxoaumo nepeiTu mo
cceuike Ha B/ ¢ caiita OnOIHOTEKH.

AKKayHT Ha HCOIPaHHUYCHHOE YHUCIIO MOJIb30BATEIICH:
Jlorun: uralfed

[Taposb: uralfed)

3. Bricimas marematuka: ydeOHoe mocoowe / B. WM. bemoycoBa [m np.] ; [Hayunsni pemaktop b. M.
Beperennukos] ; MunuctepctBo oOpa3zoBanus u Hayku Poccuiickoit @enepanuu, Ypanbckuil GpenepanbHbIil
yHuBepcuteT. — ExarepunOypr: U3marensctBo Ypanbsckoro yHuBepcuteta, 2016. — Y. 1. — 296 c. (moctym
o cceiike https://elar.urfu.ru/handle/10995/40667)

4. Beicmas matemaruka: Yacts 11 : yae6HOe mocobue / B. U. benoycosa, I'. M. EpmakoBa, M. M. Muxaiiesa,
H. B. Uykcuna, . A. lllectakoBa; HayuHblil penaktop b. M. BeperennukoB; MunuctepcTBo oOpa3zoBaHus U
Hayku Poccuiickoit @enepanum, Y panbckuil GpeaepanbHblil yHuBEepcuTeT UMeHu nepsoro [Ipesunenta Poccun
b.H. Ensiiuna. — ExkarepunOypr : M3natensctBo Ypanbckoro yauepcuteta, 2017. — 300 c. (mocTym mo
ccpuike https://elar.urfu.ru/handle/10995/46983)

Marepuaasb 1is aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro Qopmara Il BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM Il IIPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Bba3bl JaAHHbIX, I/IHq)OpMalII/IOHHO-CleaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI



1.

2
3
4
5
6.
7
8
9

[Toptan nadopmamoHHO-00pa3oBaTeNbHBIX pecypcoB YpdVY, http://study.urfu.ru/

. DNEeKTPOHHBIN HayuHbIi apxuB YpDV, https://elar.urfu.ru

. CBoboaHas snnukioneans Bukuneaus, https://ru.wikipedia.org

. Poccuiickas HaumoHanbHas 6ubnuoreka, http://www.rsl.ru

. l'ocynapcTBenHas myOinyHas HayqYHO-TeXHUYeCKass Oudimoreka, http:// www.gpntb.ru

bubnroTexa HOpMAaTUBHO-TEXHHUECKOH JIUTEpaTypshl, http://www.tehlit.ru

. bubnuoteka B. I'. benunckoro, http://book.uraic.ru

. DIIeKTpOHHAast OMOIMOTEeKa HOPMATUBHO-TEXHUYECKOM TOKyMeHTanuH, http://www.technormativ.ru

. DIEKTPOHHBIN KaTanor 30HANbHON HayyHOU Onbmnoreku YpdYV, http://opac.urfu.ru/

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Cneunam,m,le rjiiaBbl MAaTEMATUKHU

Caenennst 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM M J1a00PaTOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedyeHueM

Tabmauua 3.1

Ne
n/n

Buapl 3ansaTmii

OcCHAIEHHOCTH CIENHAJIbHBIX
noMenieHUu U MoMeleHui s
CAMOCTOAATEIbHOI PadoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOro0 odecrnedeHust

Jlexun

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJECHTOB

Pabouee mecto mpenogaBaTens
Jocka ayauropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

HpaKTI/ILIeCKI/Ie 3aHATHUA

MeOenb aytuTOpHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto npenogaBaTens
Jlocka ayauropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

Koncynbranuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

Pabouee mecTo mpernogaBaress

HepCOHaHLHHe KOMIIBIOTCPEI 110
KOJIMYCCTBY 06yqa}01u1/1xc;1

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTOo
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocrogrenpHas
paboTa CTyZCHTOB

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee MecTo npemnogaBaress

HepCOHaHLHHC KOMIIBIOTCPEI 110
KOJIMYCCTBY 06yqa}01u1/1xc;1

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUAM
OpraHu3aIyy y4eOHOTO
poIecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

[Tonkmrouenue k cetu MHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texkymuii KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovMX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYAECHTOB

Pabouee mecTo npenoaasarens

Oo6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSAM
OpraHu3aluu yueoHoro
poIecca B COOTBETCTBHH C
CaHWTAPHBIMHU TTPABUIIAMHU U
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
JluckpeTHass MAaTeMaTHKAa U MaTeMaTH4ecKast
JIOTHKA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue

1 benoycos MBan K.(}.-M.H. IOLIEHT JAUT u A
Huxonaesuu

2 benoycosa Beponuka K.(b.-M.H. JIOLICHT JAUT u A

Hropesna

3 BeperennukoB bopuc K.(b.-M.H., JOLIEHT JOIICHT JAUT u A

MuxaitaoBud

PexoMeH10BaHO Y4eOHO-METOAUYECKHM COBETOM HMHCTHTYTA PannosnekTpoHUWKH ¥ MH()OPMAIMOHHBIX
TexHoJioruu - PT®

[Ipotokon Ne 6 ot 26.05.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue
TeMBbI

BunapHbie OTHOIIEHHS: CIOCOOBI MX 3a1aHHs U ONepaluy HaJ
HuMH. OCHOBHBIE CBOWCTBA OMHAPHBIX OTHOLIEHUH U HX

1 BimapHbie oTHOMEHHS pa01303HaBaHHe. OKBHMBaJICHTHOCTb U €€ Ki1acchl. Teopema o
CBOHCTBAxX KJIACCOB 3KBHBAJICHTHOCTH. Teopema o mepexone oT
pa30ueHNst MHOXKECTBA K 3KBUBAJIEHTHOCTU. YacTHUYHBII TOPSAAOK.
Tpu ocHOBHBIX puMepa. J(narpammsel Xacce.
[TonsTre anredpandeckoii onepanuu Ha MHOKecTBe. CBOHCTBA

) Bbunaphsie onepanuy. orepanuu (accounaTUBHOCTh, KOMMYTaTHBHOCTh, HEHTPaIbHBIH

Anrebpandeckue CTPYKTYpBl | DJIEMEHT, 3JIeMEHT 00paTHbIi K faHHOMY). I pymma. [Ipumepsr
rpyni. Huknuueckue rpynnsl. Konsna u nosst. [Ipumepst

XapakTepuCTHKA OIS U TEOPEMBI, CBSI3aHHBIE C 3TUM ITOHATHEM.
OnemenTtapHoe noamnone. Teopema 0 MUHIMaJIbHOM MHOTOUJIEHE.

3 KoHneunsie nosns Teopema 0 HEMTPUBOAMMBIX MHOTOUJIEHAX CTEMEHH 2 1 3.
Haxoxnenue HeIpuBOAUMBIX MHOTOUIEHOB Haa F_ 2 ctenenu < 4 u
crenenu 2 Hag F 3.

OcHoBHble oHATHA. CIIOCOOBI peAcTaBIeHHs rpados,
nepeunciieHre rpagoB. MaTpHibl HHIIMISHTHOCTH U CMEKHOCTH.
Teopus rpadoB. OcHOBHBIE Oiineposs! uKIbL. Teopema Ditnepa. Yknagku rpados. YKiaaka

4
MIOHSITHA U TEOPEMBI rpa¢oB B TpexMepHOM TpocTpaHcTBe. [Inanapaocts. @opmyia
Oiinepa ans miaockux rpados. [epeBbs u ux cBoiicTBa. CBSI3HOCTD
rpaga. Packpacka rpada. Xpomarniueckoe 4ucio.
5 Jloruka BeICKa3bIBaHUN Onementapusle BoickazbiBaHus. CJJH® u CKHO.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIbHOM ACATCIIbBHOCTU U UCITOJIb3YCMbIC TCXHOJIOINH



Taonurma 1.2

Hampasnenn Bn
anpasyie ev A . TexHomorus PesvIILTaThl
BOCITMTATENBHON | BOCHHMTATENBHOH | oo oo oo KoMIeTeHus 6}’
JIEATCILHOCTH JIEATCILHOCTH NEeATENBHOCTH O0y4CHHA
OIIK-2 - Croco6en | JI-1 - CmocobHOCTB
TeXHOMOrHs dbopManu30BBIBaTh M | K
y9e6Ho caMoCTosITeNbHOi | PEIIATh 3a1auH, caMo00pa30BaHHMIO,
OTHOCSIIHECS K K
uccienoBarebek | PAOOTHI .
IMpodeccroHambh po(heCCHOHATIBHOM | CAMOCTOSTETBHOMY
as, Hay4Ho-
0€ BOCITMTaHHE > Hay Texunonorus JIEATETLHOCTH, OCBOEHHIO HOBBIX
MCCIEIOBATENBCK | opyarina
UCIIONIB3YSI METOJIBI | METOJIOB
ast
00pa3OBATENBHBIX | \onemupoBaHms 1 MaTeMaTu4ecKoro
3amaqd MaTEMATHYECKOIO aHajmsa u
aHaM3a MOJICITHPOBAHUSI

1.4. IIporpaMMa AMCHMILIMHBI PEATIM3YETCS HA FOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI
JlucKpeTHass MATEMaTHKA M MaTeMaTH4ecKas JJOrHKa

JJIeKTPOHHBbIE pecypchl (U31aHMS)

1. Cynomnaros, C. B.; Jluckpernas MaTemaruka : yueOHuK.; HoBocuObupckuii rocy1apCTBEHHbIN TEXHUUECKUI
yHuBepcuteT, HoBocubupck; 2012; https://biblioclub.ru/index.php?page=book&id=135675 (DnekrponHoe
W31aHue)

2. XKwuranoa, E. ®.; JluckperHas maTemaTuka yuebHoe mocobue.; Dnb Koutent, Tomck; 2014;
https://biblioclub.ru/index.php?page=book&id=480497 (DnekTpoHHOE H3TaHKE)

3. Maxkoxa, A. H.; [luckperHas MareMaruka yueOHOoe mocobue.; Duzmariur, 2005;

https://biblioclub.ru/index.php?page=book&id=68366 (DnekTpoHHOE U3TaHKE)

MockBa;

IleuaTHBIE M3TaHUS

1. F'opbatoB, B. A.; Jluckpernas matemaTuka : ydeOHUK aJis1 cTyaeHTOB BTy30B.; ACT : Actpenb, Mocksa;
2003 (77 7k3.)

2. Kpoxwun, A. JI.; luckpeTHas MmareMatuka : KoHcnekT jJeknuid.; YI TY-VIIU, Exatepun0Oypr; 2009 (63 3k3.)

3. benoycos, A. 1., 3apyoun, B. C., Kpumenko, A. I1., Tkaues, C. b.; JluckpeTHas maTeMaTHKa : y4eOHUK JTs
By30B.; M3garensctBo MI'TY um. H. O. baymana, Mocksa; 2002 (49 5k3.)

IIpogeccnonanbubie 0236l JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC CHCTEMbI

1. eLIBRARY.ru (Joctyn k mnoamucHbiM >xypHaiam Yp®dVY na eLIBRARY.ru mpepocraBnsercs wu3
KopnopatuBHoW cetu Yp®@VY. JlocTyn CTyIeHTaM M aclHMpaHTaM C JOMAIIHMX KOMIIBIOTEPOB KO BCEM
pecypcam, Ha KOTOpPbIE TTOIMCAH YHUBEPCUTET, IPU OJJHOBPEMEHHOM COOJIIOJICHIH TPEX YCIIOBHIA:

- TIOJIb30BATEIb XOTs ObI OJIUH pa3 ¢ Hadayia yueOoHoro roaa (¢ 1 centsopst 2019 r.) aBropu3osaics Ha elibrary.ru
C ip-aJIpecoB YHUBEPCUTETA,;

- B aHKETE IMOJIb30BaTeNsl YKa3aH JaHHBIA By3 B KauecTBe MecTa padoThI (yueOsl);



- B @aHKCTC IMOJIB30BATCIIA YKAa3aHO, YTO OH ABJIACTCA CTYACHTOM MJIU aCHI/IpaHTOM.)

2. B]J1 East View ([{ns ynanennoro nocryna k b/ East View mns ctynenTos u [1I1C HeobxonumMo mepeiTu mo
cceike Ha B/ ¢ caiita OMOIMOTEKN.

AKKayHT Ha HEOIPaHUYEHHOE YUCJIO MOJIb30BATEIICH:
Jlorun: uralfed

[Tapons: uralfed)

3. BeperennukoB b. M. JluckperHas martemaTuka: ydeOHoe mocoOume: B 2-x yactsax: Yacte 1 / b, M.
Beperennnkos, B. U. Benoycosa; [Hayd. pen. H. B. Uykcuna]. — EkatepunOypr: M3gatenscTtBo Y pambcKkoro
yauBepcureta, 2014. — Y. 1. — 132 c. (moctyn o ccwike https://elar.urfu.ru/handle/10995/28823)

4. BeperennukoB b. M. JluckpeTHas marematuka: yaeOHoe mocooue: B 2-x dacTsax: Yacts 2 : PekoMeH10BaHO
METOAMYECKUM COBETOM Y PabCKOTo (eiepaJbHOr0 YHUBEPCUTETA Ul CTYJCHTOB By3a, 0OYUYaIOLIMXCS 110
BCEM HAIIPaBICHHUSIM MOJATOTOBKH OakanaBpuara u cnernuanurera MPUT-P1d / b. M. Beperennukos, B. 1.
benoycoBa, A. b. Beperennukos; Hayunslii penakrop H. B. Uykcuna ; MunuctepcTBo 00pa3oBaHus U HAyKu
Poccuiickoii denepanyu, Ypanbckuil ¢penepanbHblii yHUBEpcUTET nMeHH iepBoro Ilpesnnenta Poccun b.H.
Enprnmuaa. — ExatepunOypr: M3natenbetBo Ypanbekoro yausepcutera, 2017. — Yacte 2. — 84 ¢. (moctyn
no cceuike https://elar.urfu.ru/handle/10995/52388)

Marepuaasb s jgun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara it BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOUYTEHUS C UCIIOJIb30BAHUEM YKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Bba3bl JaAHHbIX, I/IH(l)OpMallI/IOHHO-CHpaBO‘IHbIe H IMOUCKOBbIC CUCTEMbI

—

. [lopran undopmanronHo-ob6pazoBaTenbHbIX pecypcoB YpDV, http://study.urfu.ru/
. DNEeKTpOHHBIN Hay4YHbIH apxuB Yp@V, https://elar.urfu.ru
. CBoOoHas sHmkioneaus: Bukumneaus, https://ru.wikipedia.org

. F'ocynapcTBenHas myOnn4Has Hay4HO-TeXHUYecKas onbnmuoTeka, http://www.gpntb.ru

2

3

4

5. Poccuiickas HanmoHanbpHast onbmuoTeka, http://www.rsl.ru

6. bubnrorexka HOpMaTUBHO-TEXHUUYECKON TUTEpaTyphl, http://www.tehlit.ru

7. DnexTpoHHasi OMOIMOTEKa HOPMATUBHO-TEXHIHUECKOH TOKyMeHTauu, http://www.technormativ.ru
8. DNeKTpOHHBIN KaTanor 30HaabHON HayuyHO# 6ubanorekn YpdYV, http://opac.urfu.ru/

9

. bubmmoreka B. I'. benunckoro, http://book.uraic.ru



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

I[I/ICerTHaﬂ MaAaTEeMAaTHKA U MaTeMaTH4YeCKas JOIruKa

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto mpenogaBaTens

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIy yueOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office Professional 2003 Win32
Russian CD-ROM

[IpakTrueckue 3aHATUS

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYACHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aliy y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranun

Mebens ayauTopHast ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiK y4eOHOTO
npoiiecca B COOTBETCTBHH C

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

Pabouee mecTo mpernogaBaress

HepCOHaHLHHC KOMIIBIOTCPEI 110
KOJIMYCCTBY 06yqa}0m1/1xc;1

Oo6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES
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