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1. OBIIAA XAPAKTEPUCTHUKA MOAYJISA Matematuka 1 HHpopMaTuKa

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monaynbs «MatemaTika 1 HHQOpPMAaTHKa» COCTOUT U3 TUCHMIUIMH «MaremaTtuka» u «MHpopmaTukay.
[Menmn v 3amadu AMCUMIUIMH MOAYJSA: BOCIUTAaHUE BBICOKOM MAaTEMaTUYECKOW KYyJbTYpbl, IPUBUTHE
HAaBBIKOB COBPEMEHHBIX BUJIOB MATEMaTUYECKOIO MBIIIUICHMS; UCIIOJIb30BAHUE MATEMATUYECKUX METOI0B
U MaTeMaTU4YeCKOro MOJAETHPOBAHUS B TMPAKTHUECKOW MAEATEIBHOCTH; (OPMHUPOBAHUE y CTYJICHTOB
MIPEACTABICHUN O BO3MOKHOCTSAX HUCIIOIb30BAHMS COBPEMEHHBIX CPEJICTB BBIYMCIUTEILHON TEXHUKH IS
cbopa, mepenaun, oOpabOTKH M HAKOIJICHUIO MH(POPMALMHU; TEXHUYECKHX M MPOrPAaMMHBIX CPEACTBaX
peanu3an  MHMOPMAIMOHHBIX MPOIECCOB;
MOCTIeIYIOIIUM HX HCIIOJIb30BaHUEM B cepe MpodecCHOHANBHOM NesITeTbHOCTH.

1.2. Ctpykrypa u 00beM MOYJIA

0a3 [aHHBIX, JOKAIBHBIX M TIJI00aIbHBIX CETEH C

Tabmnuma 1
O0beM AMCUMIIIMH MOAYJIS
Ne 1 BCEro MOIYJIsl B 3a4eTHBIX
Iepeyensb TUCHUATUIMH MOTYJISI B OCJEA0BATETLHOCTH HX OCBOECHHS
n/n eTHHUIaX
1 Maremartuka 20
2 Nudopmaruka 3
HNTOI'O no moxyto: 23

1.3.ITocsienoBaTeIbHOCTH OCBOEHHSI MOIYJIsSl B 00pa30BaTe/ILHOIl MporpaMmme

IIpepekBU3UTHI MOAYJIsI

He npenycmotpensl

MOYJIst

HOCTpeKBI/I3I/ITbI N KOPCKBU3UTDBI

1. WupopmaiioHHbIE TEXHOJIOTUU U CEPBUCHI
2. WHpopMairioHHbIE TEXHOIOTHUHU
MOJIEIUPOBAaHUE

1.4. Pacnipeesienne KOMIETEHUMI MO0 IMUCHUINIMHAM MOAYJIfA, IUIAHUPYeMble pe3yJbTaThl
00y4eHusi (MHAMKATOPBI) 110 MOIYJIIO

Tabmuia 2
Ilepeyennb
Koa u HaumeHoBaHue IInanupyemMble pe3yJbTaThl 00yUeHHSs
AUCHUTLIUH
KOMIIeTEHIIMHU (MHAMKATOPBI)
MO/IYJIfA
1 2 3
WNndopmaruka OIIK-3 - Criocoben 3-1 - JleMoHCTpHpOBaTh IOHUMAaHHE

CHUCTEMAaTU3UPOBATD, MIPUHIIMIIOB aHAJIN3a U 00001IeHUS
aHAIM3UPOBATH U PE3yJIbTaTOB HAYYHBIX HCCIICTOBAHUIN
0000111aTh pe3yIbTaThl




HAYYHBIX UCCIICTOBAHHIA
Ha OCHOBE
MH(OPMAIMOHHON U
oubmorpaduyueckoit
KYJIBTYPBI

(Xumus)

3-3 - JleMoHCTpUpOBaTh HOHUMAaHUE PUEMOB
U CTIOCOOOB CaMOCTOSITEIILHOTO MTOUCKA U
OCMBICJICHUST HH(OPMAIIUU B COOTBETCTBHUH C
podecCHOHATLHBIMHY 3a/1a9aMH1

V-1 - CucremaTu3upoBaTh U AHATU3UPOBATH
PE3yNbTaThl SKCIIEPUMEHTOB, HAOIIOICHU,
W3MEpPEHUI

V-3 - nTepnpeTupoBath pe3yabTaThl
COOCTBEHHBIX MCCIIEOBAHNMN, COOTHOCS HX C
JAHHBIMU HAYyYHOW JIUTEpPaTYphl,
(bopMyIHPOBATH 3aKIFOYECHUS M BEIBOJIBI IO
pe3yJibTaTaM MUCCIIEIOBAHUI

[1-1 - UMeTh onbIT NpeIcTaBICHUS
0000IIIEHHBIX PE3yJIbTATOB UCCIIEI0BATEIbCKOM
JEATEILHOCTH M UX OOPMIICHHUS B BUJIC
TEKCTOBBIX, Tpa)MUECKUX U UHBIX MaTEPUATIOB
B COOTBETCTBUU C TPEOOBAHUSIMU

I1-3 - UmeTh OmBIT MOATOTOBKH U 0hOpMIICHHUS
OTYETOB I10 JJAOOPaTOPHBIM paboTaM,
MIpaKTUKaM, HAyYHbIM HCCIIEJJOBAHUSM Ha
OCHOBE UH(POPMAITMOHHOM U
6ubanorpaduyueckoil KyJabTypsl

-1 - leMOHCTpHpOBaTh pa3BUTHE
KOTHUTUBHBIX YMEHUN

OIIK-4 - Criocoben
BBIOMpATh U UCIIOJIb30BAThH
CYILLIECTBYIOIIINE
MH(pOPMaLIMOHHO-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTUH U
BBIUUCIIUTENIbHBIE METO/IbI
IUIsl peLIeHus 3a/1a4 B
obnactu
npogeccuoHaIbHON
JesTeNbHOCTH

(DyngamMeHTAJbHAA U
NPUKJIATHAA XUMUA)

3-1 - [IpencTaBusiTh BO3MOKHOCTH
COBPEMEHHBIX HHPOPMAITHOHHO-
KOMMYHHKAITUOHHBIX CPEJICTB U TEXHOJOTHI
cOopa, nepenayu, oOpabOTKH ¥ HAKOTUICHHS
nH(popmanuu, co3aanus 6a3 JaHHBIX,
HCIIOJIB3YEMBIX B 00J1aCTH PO ECCHOHATHHON
NesITeNIbHOCTH

V-1 - BeiOupath 1 UCHOJIB30BATh COBPEMEHHBIE
IT-rexHonoruu u 6a3bl TaHHBIX TpU cOOpe,
aHanmu3e, 00paboTKe U MpeACTaBICHUN
uHpOpPMAaLUU TS pEIIeHUs 3a/1a4
npoecCHOHABHOM IeATEeTbHOCTH

I1-1 - Umetpb ombIT cOOpa, aHamM3a u
00paboTKu MHGOPMAITUU TIPH PEIICHUH 3a]1a4
poeCCHOHATLHOMN JIEATEIILHOCTH C
UCTIOJI30BAHUEM COBPEMEHHBIX
WH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTUI 1 033 TaHHBIX




-1 - JlemoHCTpHpOBaTh AHATUTUUECKHUE U
CHCTEMHBIC YMEHHsI, CHOCOOHOCTH K TIOUCKY
uHpOopMauu

OIIK-4 - Cniocoben
peaTh 3a/1a4u
npogeccuoHaIbHON
NesITeIbHOCTH C
UCTOJIb30BaHUEM
MHPOPMAIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH U C yYETOM
OCHOBHBIX TPeOOBaHUA
MH(POPMALMOHHOM
0e30macHOCTH

(Xumuyeckoe
MaTepuajoBe/leHe)

3-1 - ®opmynupoBaTh NPEACTABICHUS O POJIU
COBpPEMEHHBIX HH(POPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH TSI
pelieHus 3aaa4 npodeccuoHaibHOM
NEeSATETbHOCTH

3-2 - JleMOHCTpHUPOBATh IOHUMaHHE
HOPMAaTHBHBIX TPEOOBAaHHI K
nH(OPMAIMOHHON 0E€30MMaCHOCTH

VY-1 - O60ocHOBBIBaThH BHIOOP COBpeMEHHBIX [T-
TEXHOJIOTHH JJ1s1 cOopa, aHanu3a, 00pabOTKU 1
MpeicTaBIeHHs] HH(POPMAIMH 1O POQPHITIO
JeSITeNIbHOCTH

V-2 - BeiOupats 6e30macHbie
MH(POPMAIMOHHO-KOMMYHHUKATUBHBIC
TEXHOJIOTUH TSt 3P (HEKTUBHOTO PEUICHHUS
3a/1a4 Mpo(PeCCHOHAILHON JESTETbHOCTH

I1-1 - IIpemnarate ciocoObI cOoOpa, aHaNHM3a U
00paboTKu nHGOPMAITUU TI0 TPOPHUITIO
JEeSTeIbHOCTH C UCTIOIB30BAHUEM
COBpPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

I1-2 - IMeTh onbIT UCTIOTIB30BAHUS
MH(}OPMalMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI C y4eTOM OCHOBHBIX TPEOOBaHUMN
nH(pOPMaLIMOHHON 6E30MaCHOCTH

JI-1 - JlemoHCTpUpOBaTh pa3BUTHE
KomrneTeHIui B oonactu [T

OIIK-4 - Cniocoben
peniaTh 3a1a4n
po¢eCcCuOHATBHON
JESATSIILHOCTH C
UCTIOJIb30BaHUEM
nH(pOpMaITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH U C YYETOM
OCHOBHBIX TPEOOBaHHIHA
nH(pOpMaAITMOHHOM
0€301acHOCTH

(Xumus)

3-1 - ®opmynupoBaTh MPEACTABICHUS O POJIUA
COBPEMEHHBIX HH()OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN TS
pelieHus 3a1a4 npodeccuoHalbHOM
NEeATEIbHOCTH

3-2 - JleMOHCTpUPOBAaTh IOHUMAaHHE
HOpPMAaTHUBHBIX TPEOOBaHUMN K
nH(OPMAIIMOHHON OE€30MaCHOCTH

V¥-1 - O0ocHOBBIBaThH BBIOOp coBpeMeHHBIX IT-
TEXHOJIOTHH 1J1s1 cOopa, aHanu3a, 00pabOTKU 1
MpeicTaBiIeHus] UH(PpOpMaLUK MO MPOPHITIO
NeSITeNIbHOCTH

VY-2 - BeiOupats 6e30macHbie
nH(OPMAIIMOHHO-KOMMYHHUKATUBHBIE




TEXHOJIOTUH [T 3((HEKTUBHOTO PELICHHUS
3ana4 npodecCHOHATBHON NeATeThHOCTH

I1-1 - [Ipemarate criocoObI cOopa, aHAIU3a U
00paboTku nHGOPMAITUU TIO TPOPHUITIO
JESITeIbHOCTH C MCIIOJIb30BaHHEM
COBPEMEHHBIX HH()OPMAITMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHIA

I1-2 - IMeTh OnBIT UCTIOJIB30BAHUS
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTHH ¢ y4E€TOM OCHOBHBIX TpEOOBaHHM
MH(POPMAIIMOHHOHN 0€301MacHOCTH

-1 - IleMOHCTpHUpOBaTh pa3BUTHE
komrereHumii B oomactu IT

OIIK-5 - Criocoben
UCTIOJIb30BATh
CYIIECTBYIOIINE
POrPaMMHBIC IPOIYKThI
1 nH(popMaImoHHbIe 06a3bl
JaHHBIX ISl PEIICHUS
3a1a4 mpoeccuoHaTbHON
JeSTeTbHOCTH

(Xumuueckoe
MaTepHuaJioBe/IeHue)

3-1 - CpaBHHBATh BO3MOKHOCTH Pa3IU4HbIX
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB IS
cbopa, mepenadn, 00pabOTKH U HAKOTUICHUS
uHpOpMaUU

3-2 - Cnenath 0030p BO3MOXKHOCTEH
WCIIOIh30BaHUs HH(POPMAIIMOHHBIX 0a3 B
PO eCCHOHATBHON JIEATETLHOCTH

V-1 - OcyuiecTBasTh BEIOOP a/1eKBaTHOTO
MIPOTPAMMHOTO 00eCTICUeHUS NP PEeILICHUH
3a/1a4 1Mo MPOPUITIO IEeATEITHHOCTH

V-2 - OcymecTBIsITh IOUCK U BBIOOD
HEOOXOIUMBIX HH(POPMAITMOHHBIX 0a3 TaHHBIX
JUISL peIeHus Tpo(heCCHOHATBHBIX 3a1a4

I1-1 - Ilpenyarats myTH perieHus 3a1ad 1o
npopUI0 AEITETBHOCTH, HCIIONB3YS
aJIeKBaTHOE IPOrpaMMHOE o0ecIrieueHne

[1-2 - UMeTh onbIT penieHust 3aaa4
poeCCHOHATLHOMN JIEeATEIILHOCTH C
WCTIOJIb30BAHUEM COBPEMEHHBIX
MH(pOpPMAIMOHHBIX 0a3 JaHHBIX

JI-1 - JleMOHCTpUpPOBaTh pa3BUTHE
KomrneTeHIuii B o0iactu IT

OIIK-5 - CnocoGen
UCTIOJb30BaTh
CYIIECTBYOIIINE
MPOTPaMMHBIE TPOAYKTHI
1 nH(OpMaIMOHHBIC 0a3bl
JAHHBIX JIJISI PEIICHHSI
3aja4 npodeccruoHaNIbHOM
JeSITeIbHOCTH

3-1 - CpaBHHUBATh BO3MOXXHOCTH PA3JIMUYHBIX
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB TSI
cOopa, nepenayu, o0OpadOTKH ¥ HAKOTUICHHS
nHpopmaruu

3-2 - Cnenatb 00630p BO3MOKHOCTEH
MCTOJIb30BaHUS HH(POPMAITMOHHBIX 0a3 B
npodecCHoHALHOM eI TeTbHOCTH




(Xumus)

V-1 - OcymiecTBasTh BEIOOP a/1eKBaTHOTO
MIPOTPAMMHOTO 00eCTICUeHUS P PEeILICHUH
3a/1a4 1Mo MPOPUITIO IEeATETHHOCTH

V-2 - OcymecTBIsITH TOUCK U BBIOOD
HEO0OXOIUMBIX HH(POPMAITMOHHBIX 0a3 JTaHHBIX
JUTSL peIeHus Mpo(heCCHOHATBHBIX 3a1a4

I1-1 - IlpenyaraTts myTH perieHus 3a1ad 1o
npodMI0 AEITETBHOCTH, HCIIONB3YS
aJIeKBaTHOE IPOrpaMMHOE o0ecIrieueHne

[1-2 - IMeTh onbIT penieHust 3aaa4y
poeCCHOHATLHOMN IEeATEIILHOCTH C
WCIIOJIb30BAHUEM COBPEMEHHBIX
MH(pOpPMAIMOHHBIX 0a3 JTaHHBIX

JI-1 - JleMOHCTpUpPOBaTh pa3BUTHE
KomrneTeHI it B o0nactu IT

Maremaruka

VK-1 - Cnocoben
OCYIIECTBIISATH
KPUTHUYCCKHUI aHAIN3

MPOOJIEMHBIX CUTYallui Ha

OCHOBE CHCTEMHOT'O
moaxoa, BeIpadaThIBaTh
CTpaTEruto IEUCTBUM, B
TOM uucie B uudpoBoi
cpene

(PyHapamMeHTAJbHAA U
NPUKJIATHAA XUMUA)

3-8 - CnenaTth 0030p OCHOBHBIX BHUOB JIOTHKH,
3aKOHOB JIOTHIKH, TIPABUJI K METOJIOB aHAJIM3a

3-9 - JleMOHCTpHpOBAaTh IOHUMAHHUE CMBICIIA
MOCTPOCHHS JTJOTMYECKUX (POPMATU30BaHHBIX
CHCTEM, CBOEOOpa3ue CUCTEMHOTO OAX0a K
W3Y4YEHHIO MBIIUICHUS IO CPABHEHUIO C
OpYTMMH HayKaMu

V-11 - AHanu3upoBaTh, COOCTABIATh U
CUCTEMAaTHU3UPOBATh HHPOPMAIIUIO, BBIBOAUTD
YMO3aKJIIOUEeHHUsI, OMUPAsCh HA 3aKOHBI JOTHKH,
Y TIPaBUIBLHO (POPMYIHPOBATH CYXKACHUS IS
pellIeHUs TOCTaBIEHHBIX 3a7a4

I[1-7 - UmeTb ombIT pa3pabOTKK BapUAHTOB
pelIeHus NOCTABJICHHBIX 3a/]1a4, COBEpIIas
MBICJIUTEIIBHBIE ITPOLIEIY Pl U OIEPALIUH B
COOTBETCTBUU C 3aKOHAMM JIOTHKHU U
IIPaBUJIAMU MBIIICHUS

-6 - JIeMOHCTpUPOBATH YMEHHUS YETKO
MBICITUTH ¥ 3()PEKTUBHO MPUHUMATD PEIICHUS

VK-1 - Cnocoben
OCYIIECTBIISAThH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CUHTE3 MHPOpMAIH,
MIPUMEHSTh CUCTEMHBIN
MOJIXOJI AJISl PeLIEHUS
MOCTaBJIEHHBIX 3a7a4, B
TOM uucie B uudpoBoi
cpene

3-8 - Cnenath 0030p OCHOBHBIX BUJIOB JIOTUKH,
3aKOHOB JIOTHKH, IPABUJI U METOJIOB aHAIIN3a

3-9 - IleMOHCTpHUpPOBATh TOHUMAHUE CMbICTIA
MIOCTPOCHHUS JIOTHUECKHUX (HhOpMaTN30BaHHBIX
CHCTEM, CBOEOOpa3re CUCTEMHOTO MOAX0/1a K
M3YYCHHIO MBIIIICHUS TIO CPABHEHHIO C
IPYTUMU HAyKaMu

V-11 - AnanuzupoBaTh, CONOCTABIATh U
CUCTEeMATH3UPOBATH HHPOPMAIIUIO, BBIBOIAHUTH




(XumMuueckoe
MaTepuaJioBe/leHHe)

YMO3aKJIIOUEHHs], OITUPAsICh HA 3aKOHBI JIOTUKH,
U TIPaBWIIbHO (DOPMYITUPOBATH CY>KACHUS IS
pelIeHus NOCTABJICHHBIX 3a1a4

I1-7 - UmeTh onbIT pa3pabOTKH BapUAHTOB
pelIeHUs TOCTABIICHHBIX 3aJ1a4, COBepIIIast
MBICITUTENBHBIE MPOLIETYPhI U OTIEpallu B
COOTBETCTBHUH C 3aKOHAMHU JIOTHUKHU U
MpaBUJIaMU MBILUICHUS

-6 - JleMOHCTpUpPOBATh YMEHUS YETKO
MBICTHTD ¥ () (HEKTUBHO MPUHUMATH PEILICHHS

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

(Xumus)

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-1 - Criocoben
BEISIBJISITH,
dhopmynupoBaTh U pemaTh
(GyHIaMeHTaJIbHbIE U
MIPHUKJTATHBIC 3/1a49H B
o0ractu cBoeit
po¢eCCUOHATBHON
NESITeTbHOCTH U B

MEX TUCIIMTUTHHAPHBIX
HaTPaBJICHUSIX C
UCTIOJIb30BaHUEM
(byHIaMEeHTaIbHBIX
3HAHUU U TMPAKTUYECKUX
HABBIKOB

3-1 - leMoHCTpUpOBaTh IOHUMaHHUE
(GyHIaMEHTAIBHBIX TIPUHIIAIIOB, METOJIOB U
MIOJTXO/I0B K PEHICHUIO (yHJAMEHTAIBHBIX U
MIPUKJIAHBIX 33/1a4 B TPOQIIBHOM 00J1acTh
JESITeTPHOCTH U MEXKIUCIUTUTMHAPHBIX
HaIpPaBJICHUAX

V-1 - BbIABIATE ¥ ONpEAETATh LENU U IIyTH
pemieHust pyHIaMEHTaIbHBIX U MPUKIATHBIX
3a7a4 B IPOPUILHON 00JIaCTH eI TebHOCTH,
ONUpasAch Ha (pyHIaMEHTATIbHbBIC 3aKOHBI U
IIPUHLIMIIBI, C UCIIOJIBb30BAHUEM
COOTBETCTBYIOIIUX LIEJISIM IIOJIXOJI0B U
METOJI0B

I1-1 - ITpegnarats myTH pelieHus
(byHIaMEHTaNbHBIX U IPUKIIATHBIX 3a7a4 B




((I)}"HllaMCH'l“dJle‘dﬂ 4|
INPUKJIAAHaA Xll)lllﬂ)

npoUIBHOM 00JIACTH IEATEIBHOCTH U
MEXTUCIUTUTHHAPHBIX HAPABICHUSX,
onmupasich Ha (PyHIAMEHTATBHBIC 3aKOHBI U
MIPUHIIMITEI C UCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX IIEJISIM TTOJIXOJIOB H
METOIOB

OIIK-1 - Crocoben
HCIIOJIb30BATh
(byHIaMEeHTaJIbHBIC
3HaHUs, IOyYeHHBIC B
00/1aCTH MaTEMAaTHYECKUX
U €CTECTBEHHBIX HAYK, B
npodeccrnoHabHOM
JEATEIbHOCTH

(Xumu4yeckoe
MaTepuaJioBeleHHe)

3-1 - JleMoHCTpUpOBaTh HOHUMAaHUE OCHOBHBIX
3aKOHOMEPHOCTEN, 3aKOHOB, TEOPUI
MAaTEMAaTHUKH, UX B3aUMOCBS3b C IPYTUMHU
JUCHMILIMHAMU

V-1 - Onpenensats MyTH pelIeHus 3aaa4
IpoeCCHOHATIBHOM 1€ TEIbHOCTH, OIUPAsICh
Ha 3HAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH,
3aKOHOB, TEOPUH MaTeMaTUKU

I1-1 - JleMOHCTpHpPOBATh HABBIKA IPUMEHEHHUS
IIPOCTENIINX MAaTEMAaTUYECKUX TEOPUN U
MOJIENEN IS pelIeHus 3a1a4
poeCCUOHATIBHOM J1eATEIbHOCTH

J1-1 - JleMOHCTpUPOBAaTh HABBIKU
caMmoo00pa30BaHMs

OIIK-1 - Crocoben
HCITOJIB30BAaTh
(byHIaMEHTaJIbHBIC
3HaHUSI, MOJyUYCHHBIC B
00J1aCTH MaTEMaTHYECKUX
U €CTECTBCHHBIX HAyK, B
npodeccrnoHaIbHOM
JIEATETLHOCTH

(Xumus)

3-1 - JlemoHCTpUpOBaTh HOHUMAaHUE OCHOBHBIX
3aKOHOMEPHOCTEM, 3aKOHOB, TEOPUI
MAaTEMAaTHUKH, UX B3aUMOCBS3b C IPYTUMHU
JUCHMILIMHAMU

VY-1 - Onpenensats MyTH pelieHus 3aaa4
IpoeCCHOHATIBHOM 1€ATEIbHOCTH, OIUPAsICh
Ha 3HAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH,
3aKOHOB, TEOPUU MaTEMaTHKU

[1-1 - leMOHCTpUPOBATh HABBIKK MPUMEHEHUS
MIPOCTEUIINX MAaTEMATUYECKUX TEOPUIN U
MOJIEIEN ISl PELIEHUS 3a0a4
npoeccCroHaABbHOM e TeTbHOCTH

OIIK-3 - Criocoben
CHCTEMaTH3HPOBATh,
aHAITM3UPOBATh U
0000111aTh pe3yIbTaThI
HAYYHBIX UCCIICTOBAHMMA
Ha OCHOBE
WH(POPMALIMOHHON U
oubnnorpaduueckoit
KYJIbTYPBI

(Xumnueckoe
MaTepUuaJIoOBeIeHHUE)

3-1 - JleMOHCTpUpPOBaTh NOHMMAaHUE
MIPUHITMIIOB aHaIN3a U 0000IICHMS
pEe3yIbTATOB HAYUYHBIX HCCIICIOBAHUN

3-3 - JIeMOHCTpUPOBAThH IOHUMAHUE IPUEMOB
U CIIOCOOOB CaMOCTOSTEIHHOTO ITOMCKA U
OCMBICJICHUA I/IH(l)OpMaL[I/H/I B COOTBCTCTBHUHU C
npodecCHOHATEHBIMY 3a/1a49aMH1

V-1 - CucremaTu3npoBaTh U aHATU3UPOBATH
pe3yJIbTaThl SKCIEPUMEHTOB, HAOJIIOJICHUH,
U3MEpPEHHI

V-3 - InTepnpeTupoBath pe3yJabTaThl
COOCTBEHHBIX MCCIIEIOBAHUMN, COOTHOCS UX C




JTAHHBIMHU Hay4YHOU JINTEPATYPHI,
(hOopMyJIUPOBATH 3aKTFOUYCHUS U BBIBOJIBI T10
pe3yJibTaTaM MUCCIIEIOBAHUI

[1-1 - IMeTh onbIT NpeICTaBICHUS
0000IIICHHBIX PE3yJIbTATOB UCCIIEI0BATEIbCKOM
NEATETLHOCTH B UX OOPMIICHHUS B BUJIC
TEKCTOBBIX, Tpa)MUECKUX U UHBIX MAaTEPUATIOB
B COOTBETCTBUHU C TPeOOBaHUSIMHU

I1-3 - UmeTh OmbIT MOATOTOBKH U 0(hOpMICHHUS
OTYETOB 10 JJa0OpaTOPHBIM paboTaMm,
[IpaKTHUKaM, HAy4HbIM HCCIIEJIOBAHUSIM Ha
OCHOBE MH(POPMAIIMOHHOH U
oubmorpadudeckoit KyabTypbl

-1 - IleMOHCTpHpOBaTh pa3BUTHE
KOTHUTHUBHBIX YMEHH

1.5. ®opma oOyueHust

OOy4eHue 1Mo JUCIUIUTMHAM MOIYJISI MOKET OCYIIECTBIISTHCSA B OUHON (opMax.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
HNudopmaruka

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4YeHOe 3BaHHue
1 Kopuxubsix Onbra KaHAuJaT (PU3HUKO- Jouent Kadenpa
Onerosna MaTeMaTHYECKHUX BBIYHCIIUTEIBHOU
HayK, 0€3 y4eHOro MaTeMaTHKU
3BaHUS

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporokon Ne 7 or 29.09.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e KoBpuxubix Oabra OseropHa, /[01eHT, BLIYHCINTEIbHOI MATEMAaTHKH U KOMIIbIOTEPHBIX
HAYK

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMBbI
[onsTre nHGOpMaH, HOCUTENN MHPOPMAIINHY, TaHHBIE, BUIBI
Nudopmarus u nadopmarrka, | mHGOpMAIIU, GOpMEI IpEACTaBICHIS, HHPOPMAITHOHHBIC
1 BUJIbI HHGOPMAIMK. DJIEMEHTHI | MIPOLECCH, CBoKCcTRa HH(pOopManuu. [10aX01bl K H3MEPEHUIO
TEOopHH UHPOPMAIIHH. uHopManyu. Pemenne 3a1a4 Ha onpeieNieHe KOJIM4ecTBa
WHPOPMALIUH.
[To3uIMOHHBIEC U HETTO3UI[HOHHBIC CUCTEMbI CUUCIICHUS.
eCATUYHAs, IBOMYHAs, TPOUYHASI, BOCBMEPUYHAS
2 CHCTEMBI CUHCIICHUSL. A ’ - 1P ’ p ’
HIeCTHAIIATePUYHAs CUCTEMBbI cuncieHus. [lepeBox uucen u3
OJTHOM CHUCTEMBI CUUCIICHUS B IPYTYIO, apu(PMETHUESCKHIE OTepaIlVH.
3 CpencrBa 00paboTKH CpenctBa 00paboTKH TEKCTOBOM U unciaoBoi nHpopmaruu. Pabora
uHGOPMAITUH. C TEKCTOBBIM ITPOIECCOPOM H JICKTPOHHBIMH Ta0JIUIIAMHU.
Bupl, HazHAUCHHE SI3BIKOB TIpOorpaMMupoBanus. 0030p
Knaccudukamms s361k0B mwiatdopmel .NET. OcHOBHBIE TPENMYIIIECTBA COBPEMEHHOTO
IpOrpaMMUpoBaHus. Beenenne | g3pixa Pascal ABC.NET kak y4eGHOTO.
4 B COBPEMEHHBII
Pascal ABC.NET. Ocnosupie | AldaBuT, 6a30Bbie noHATHS. [IoHATHE THIIA JAHHBIX.
THIIBI JAHHBIX. XapaKTepUCTHKH NMPOCTHIX TUITOB. ONUcaHue, J0MYCTUMBIC
3HAUYEHMUSI, TUAMA30H, ONePaIlny.
AnropuTM, crtoco0s! ero n3oopaxenus. CTpyKTypa IporpamMmBl.
[onsTre anropurma u PHTM, N p PYKTYPa fporp
. Biok-cxema. [pocreiimuii BBoI - BeIBOA. OCOOCHHOCTH
5 nporpammsl. JInHeiHbIE
. BBIIOJIHEHHUS BBOJIA - BeIBOJIA. OrniepaTop MprCcBauBaHUs.
MIPOIIECCHI. .
P Crtpykrypa nuHeiHoro mpouecca. Ilpumepsr.




[TonsTHe pa3BeTBIsAtONMIerocs npomecca. OmepaTopsl YCIOBHBIN U

6 PasBeTBienus
BbIOOpA. YcioBHast onepaius. [Ipumepsl.

HI/IKHBI HUTCPAMOHHBIC: C IIPCAYCIOBUCM U C ITOCTYCIIOBHUEM.

7 I[Muxinueckue mpoueccsl
Iuxnel ¢ napamerpom. [Ipumepsr.

CranpapTHble CTPYKTYPHUPOBAHHBIE TUIIBI AAHHBIX. CTaTHUECKUE U
JMHAMHYECKUe MaccuBbl. MHOroMepHble MaccuBbl. KpaTHble
LUKIbL. AJITOPUTMBI IIOMCKA: TOUCK MaKCUMAJIbHOTO
(MMHHMAaJIBHOTO) 3JIEMEHTA, IIOUCK 3JIEMEHTA, YOBJIETBOPSIOIIErO
KpHUTEPUIO0, TIOUCK ¢ OaphepoM, OMHAPHBIN TTONCK. AJITOPUTMBI
COPTHUPOBKH: ITy3bIPbKOBasi, BEIOOpOM. OlieHKa CIOXKHOCTH
anropuTMoB. BecrioMmorarenbHble anroputmsl. [loanporpamMmmet:
¢yHkuus u npouenypa. Onucanue, BEI30B, 0COOCHHOCTH
BBINIOJHEHUS. [IpuMepsl.

CTpyKTypHpOBaHHBIC JAHHBIE.
8 ANTOopUTMBI 00PaOOTKH
MacCHBOB

1.3. HanpaBnenue, BU/ibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabnuma 1.2
Hanpasnenune Bun TeXHOIO IS
BOCIUTATCIBHON | BOCHHUTATENBHOH | pooiirorary ow KOMITETEHIIHS Pesybratsl
JEATEIIbHOCTH JEATEIIbHOCTH NeATeTbHOCTH 00yueHMs
OIIK-3 - Cnocoben | -1 -
CHUCTEMaTU3UpOBaTh, | JleMOHCTpUPOBATH
1eJeHapaBIcHHA aHaJM3UPOBATh U pa3BUTHE
s paboTa ¢ 000011aTh KOTHUTUBHBIX
TpodeceroHabH uHdopmarmen Texuonorus ) pe3yJIbTaThl YMEHUH
06 BOCIIHTANIE JUIS CaMOCTOSITENIbHOM | HAyYHBIX )
MCIIOJIb30BaHUs B | pabOThI UCCJIETOBaHHM Ha
MPAKTHYECKHUX OCHOBE
HEJSIX nHGOPMaLIMOHHON U
ouborpaduaeckoit
KyJbTYpPbI

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYyIapCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
Nudpopmatuka

DJIEeKTPOHHbBIE pecypchl (M31aHNS)

1. KonokonpaukoBa, A. W.; Uadopmaruka : yuedHoe mocodue.; dupexr-Menna, Mocksa, bepmun; 2020;
https://biblioclub.ru/index.php?page=book&id=596690 (DnexkrpoHHOE M3AaHNE)

2. Epmaxkosa, A. H.; UadopmaTuka: yaeOHOe mocodue sl CTYJACHTOB BBICIITUX YU€OHBIX 3aBEJCHUH | yueOHOe
nocobue.; Cepsucmikona, Craporosnb, 2013; https://biblioclub.ru/index.php?page=book&id=277483
(OneKTpOHHOE H3/TaHHE)

ITeuaTHbIE N3AaAHUA

1., CumonoBuy, C. B., EBcees, . A., Mypaxosckuii, B. ., bo6posckuii, C. U.; Madopmaruka. ba3oerit kypc



: yueb. mocoOue it cTyAeHTOB BTy30B.; [lutep, Mocksa ; Cankrt-IlerepOypr ; Hwkuauit HoBropon [u mp.];
2007 (64 3k3.)

2. Hemnrorun, C. A.; TURBO PASCAL. [IporpaMmMupoBaHue Ha SI3bIKE€ BBICOKOTO YPOBHSI : YUEOHUK JUIsS
CTYJECHTOB BY30B, OOy4YalOLIMXCSl MO HAIPABICHHUIO MOATOT. TUILUIOMHp. crnenuanuctoB "MHdopmaruka n
BbIumCI. TexHuka'".; [Tutep, Mockga ; Cankt-IletepOypr ; Huxuuit Hosroposm; 2003 (58 2k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

Kopmxubix A. FO. OcHOBBI anropuTMHU3alMKU U IPOTPAMMUPOBAHUS : MPAKTUKYM : Y4eOHO-METOAUYECKOe
nocobue : B 2 yactax : Yacts 1. 3amaun u ynpaxuenus / A. FO. Kospuxknsbix, E. A. Kononuyk, I'. E. Jly3una ;
MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoii denepanuu, Ypanbckuil henepanbHblii YHUBEPCUTET. —
ExatepunOypr : UznarensctBo Ypanbckoro yausepcurera, 2016. — 52 ¢. — ISBN 978-5-7996-1888-9, 978-
5-7996-1886-5. http://hdl.handle.net/10995/44109

OcunoB A.B. Pascal ABC.NET: BBEJICHUE B COBpPEMEHHOE MPOrPAMMHUPOBAHUE:
http://pascalabc.net/downloads/OsipovBook/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B0%D0%94%D
0%BB%D1%8F%D0%A1%D0%B0%D0%B9%D1%82%D0%B0.pdf

Marepnansl ais aun ¢ OB3

Becoy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BUJE, IPUTOAHOM UL IPOYTEHUS C UCIIOJIb30BaHUEM YKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-Cl'[paBO'-lHBIe N NMMOUCKOBbIC CHCTEMBbI

http://lib.urfu.ru - 3onanpHas Hayunas oudianorexka PI'AOY BO YpdY
3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI
HNudpopmaruka

CBeenusi 00 OCHAIIEHHOCTH JUCIHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/I0BaHNEM U MPOrPaAMMHBIM 00ecneyeHueM

Tabmuma 3.1
Ne BHIILI 3aHATHH OCHal[IeHHOCTb crnnenMaJdbHbIX HepequL JIUIECH3UOHHOI'0
n/n MOMeIeHUii ¥ MoOMeleHuii 1JIs MPOrpaMMHOI0 obecneyeHust
CaMOCTOAITEILHOU PadoThI
1 Jlexkmun Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOuuX MECT B RUS OLP NL Acdme
COOTBETCTBHU C KOIUYECTBOM

Office 365 EDUAS ShrdSvr ALNG

CTYyAECHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecto npemnogaBarens
Hocka ayauropHas

HepCOHaHLHBIe KOMITBOTCPEI 110
KOJINYECTBY 0OYYaIOLINXCS

[Tonkntouenue k cetn MaTEpHET




[IpakTrueckue 3aHATHS

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

HepCOHaHLHHe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yqa}0mnxcx

ITongxnrouenue x ceru IHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

PascalABC.NET

Koncynbranum

Mebenb aymuTopHasi ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJMUYECTBOM
CTYJCHTOB

Pabouee mecTo npenogaBarens
Hocka aynutopHas

HepCOHaHBHBIC KOMITBIOTCPEI 11O
KOJIMYCCTBY 06yqa}01u1/1xc51

[Toaxmrouenue x cern IHTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Tekymuii KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

HepCOHaHBHbIe KOMITIBIOTCPEI 110
KOJINYECTBY 0OYYaIOLINXCS

[Tonkntouenue k cetn MaTEepHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CaMocTosTenbHas
paboTa CTyZCHTOB

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

[TepconanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00YyYaromuxcs

[Tonkmrouenue k cetu HTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

PascalABC.NET




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

MaremaTuka

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Nen/m | @amuiausg Uma OTdecTBO Yuenas creneus, JloJsKHOCTD Honpasnenenne
yuyeHoe 3BaHue
1 Harpe6enxkas KOmus KaHIUAAT (PU3UKO- JloueHT Kadenpa
BamaBoBHa MaTeMaTHYECKUX JenapTaMeHT
HayK, 0€3 y4eHOTO MaTeMaTHKH,
3BaHUS MEXaHUKH U
KOMITBIOTEPHBIX
HayK
2 [TepmunoBa Omnbra KaHauaat (GU3uKo- JomeHT Kadenpa
EBrenneBna MaTeEMaTHYECKUX JerapTaMeHT
HayK, 0€3 y4eHOro MaTEMATHKH,
3BaHHs MEXaHUKH U
KOMITBIOTEPHBIX
HayK

PexoMeHg0BaHO y'leﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

[Ipotokon Ne 7 ot 29.09.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Harpebeukas IOausa BausnaBoBua, JloneHT, 1enapTaMeHT MaTeMATUKH, MEXAHUKHU U
KOMIIBIOTEPHBIX HAYK

e [IlepmunoBa Oabra EBrenbeBHa, J[01eHT, 1enapTaMeHT MaTeMAaTHKH, MEXaHUKHU H
KOMIbIOTEPHBIX HAYK

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 00yueHust OO0JAHCHO o0becneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYU U NO3601UM
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kona
Pasnen, Tema
pasaea, MHCHHILIAHBI Copnepxanue
TEeMBI

Onpenenureny 2 1 3 NOpsAAKOB, onpezaeneHus, cBoiicTa. [lonarue
1 OJeMeHTHl TMHEHHOH anredpsl | ompenenuTes Beiciero nopsiaka. CHCTeMbl TMHEHHBIX ypaBHEHUH.
Metons! Kpamepa u I'aycca.

Bekrops! u aeiictBus ¢ HUMU. JInHelHas 3aBUCUMOCTD U
HE3aBUCUMOCTb BEKTOPOB. JleKkapToBa NpsIMOYIOJIbHAs CUCTEMA
KoopauHat. Pasnoxenue Bektopa no 6asucy. [lepexox ot
BEKTOPHBIX COOTHOLICHUH K KOOPAWHATHBIM M 00paTHO. CKaspHOe
MIPOU3BEJIEHUE IBYX BEKTOPOB, CBOICTBA, BEIPAXKEHUE YEPE3
KOOPJMHATEI IEPEMHOKAEMBIX BEKTOPOB. Y CIIOBHE
OpPTOTOHAIBHOCTH BEKTOPOB. BEKTOpHOE TPOU3BEACHUE, ETO
CBOWCTBA, KOOPJMHATHI B OPTOHOPMHUPOBAHHOM 0Oazuce Y ciioBue
KOJIJTMHEAPHOCTH BEeKTOpOoB. CMelIaHHOE MPOU3BENCHUE TPEX
BEKTOPOB, CBOMCTBA, FTEOMETPUYECKUN CMBICII, BEIPAYKEHUE B BUJIE
OIPEJENUTEIIS TPETHErO MOPSAAKA. Y CIIOBUE KOMILIaHAPHOCTH

2 BekropHas anrebpa

BEKTOPOB.

YpaBHEHHE IUIOCKOCTH, POXOIALIECH Yepe3 3aJaHHYI0 TOUKY U
MEepIeHIUKYISIPHON K 3a1aHHOMY BekTopy. O01ee ypaBHeHHE
miockocTH. KaHoHMUEecKkoe ypaBHEHHUE MIOCKOCTH. PaccTosHue ot
TOYKH J0 IUIOCKOCTHU. [lonoXKuUTEIpHOE U OTPULIATENIEHOE
MOJTyTIPOCTPAHCTBA, PACIIONIOKEHHE TOUEK OTHOCUTEIBHO
IJIOCKOCTH. YTOJI MEXIY IMIOCKOCTSIMH. [IpsiMas kak TuHUS
IepecedeHus IByX miockoctel. KanoHnueckne ypaBHeHMs

3 IIpsimMas 1 TIOCKOCTH




npsmoit. [lepexos oT 00MUX ypaBHEHUH IPSIMON K KAHOHHIECKHM.
ITapameTpudeckre ypaBHeHUs IpsiMOi. PaccTosHe OT TOUKU
MIPOCTPAHCTBA JI0 TIPSIMOM, MEXKITY CKPEIIHBAIONUMUCS TIPSIMBIMH.
YroJ Mexay IpsIMbIMH.

Buzb!l ypaBHeHHH MPsAMOi HA IIJIOCKOCTH. PaccTosiHuE OT TOUKH 10
IIPSIMOM Ha MJIOCKOCTH, YTOJI MEXKIY MPSIMBIMH HA IIJIOCKOCTH.

KpuBsie u noBepxHoctu

OKpYy>XHOCTb, DIITUIIC, TUTIepOOoIIa, mapadoia, X KaHOHUIECKUE
ypaBHeHus1. CBoiicTBa kBaapuk. [IpeoOpazoBanme cucTemMsl
KOOpAMHAT Ha MIockocTH. [IpuBeneHue ooiero ypaBHeHNsT KPUBOU
BTOpOTO MOpsAIKa K KaHOHWYecKoMy Buay. Kanonuueckue
ypaBHEHUS IOBEPXHOCTEH BTOPOTO MOpsizika (0e3 BHIBOJIOB).
[TocTpoenne noBepxHOCTEHN UYepe3 ceUEHHsI KOOPAMHATHBIMH
wiockocTsIMA. KoHuueckue n IMIMHAPUYECKUE TOBEPXHOCTH.

DyHKIUU

[NonsTne pyHKINHU, 001aCTh OMpeneNeH s U 00JaCTh 3HAUCHHH.
Mertonsl 3aganusi. SIBHbIe U HesiBHBIE QyHKIMH. Cyneprno3uus
¢ynkuuit. [Ipegen pyHKOUM B TOUKE U OECKOHEUHOCTH.
EnunctBeHHOCTH Ipenena. beckoHeuHOo Maible QYHKIMH U X
cBoiicTBa. beckoneuno 6omnpimme GpyHkunn. TeopeMsl o mpeaenax.
Teopema o CylleCTBOBaHUU MpeJieiia MOHOTOHHOW OIpaHU4YEeHHOMN
¢dbyHknnu (6e3 qokazaresbeTa). OJHOCTOPOHHUE MPEIEIBL.
HenpepriBabIe (yHKINU. DKBHBAJICHTHOCTD JBYX ONpPEICICHUIM
HETNPEPHIBHOCTH B TOUKe. HenpepbIBHOCTH Ha HHTEpBaJie, OTPE3Ke,
ocu. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKUUAX. Pa3priBHBIC
¢yHKUMHU. XapakTep Touek pa3psiBa. [1epBolii u BTOpoii
3aMeuaTensHbIN npesensl. Yncno e. HatypansHsrii norapudm.
l'umepbonmyeckue GpyHKIINN

JuddepennmansHoe
ucuucieHue QyHKIUN oaHOM
[IEPEMEHHOMN

[IpousBoanas, ee GPU3NIECKUI U TEOMETPUIECKUI CMBICII.
VYpaBHeHHe KacaTenbHOU K Tpaduky GpyHkaun. HempepbiBHOCTD
(hyHKIIH, UMEIOIIeN TPOU3BOIHYI0. ApU(PMETHIECKNE CBOHCTBA
npou3BOAHON. [Ipon3BoIHAS CI0KHOM, 00paTHOM,
napaMeTpHUYecKy 3aJJaHHON U HesiBHOU QyHKImH. [Iprem
norapupmudeckoro auddepenippoanns. CocTaBieHHe TaOIUIBI
npou3BogHOH. uddepenHnuan kak riaBHast 4acTh MPUPAILCHHS.
[IpaBuna Beruucaenusi. CBOHCTBO HHBAPUAHTHOCTH (POPMBI
nepsoro nuddepenuunana. [Ipumenenue nuddepenunanos B
MpUONIMKEHHBIX BRIYUCICHUAX. [ [pon3BOAHBIE BRICIINX MOPSIAKOB.
MexaHuueckass UHTEpIPETALHsI IPOM3BOJHON BTOPOTO HOPSIIKA.
BTopas nponsBoHas MapaMeTpUISCKH 3a1aHHON (yHKITHH.
OcHoBHbIE TeopeMbl 0 TuddepeHnnpyeMbix QyHKusx: Depma,
Pomns, Jlarpanxa. Teopema Ko u npasuna Jlomurans (6e3
nokazatenscTBa). @opmya Teitnopa. [Ipu3Haku Bo3pacTaHus u
yObiBanus GpyHkuuu. [Tonstue skctpemyma. HeoOxonumele n
JOCTaTOYHBIE IPU3HAKU CYIIECTBOBAHHS SKCTPEMYMOB.
BrImyKi10CcTh M BOTHYTOCTH KPHUBOM, TOUKH Ilepernda. ACUMITOTEI.
[Toctpoenne rpadukor PyHKINH (HCCIETOBAHHE C
HCIIOTH30BAaHUEM TIEPBOM U BTOPOH TTPOU3BOIHEIX).

Huddepenunansaoe
ucuucieHne QyHKIuH
HECKOJBKHX IMEePEeMEHHBIX

[lonsTHe QyHKUNU HECKONBKUX NepeMeHHBIX. COCOOBI 3a1aHMsL.
[Ipenen pyukmu. HempepriBHOCTH. CBOHCTBA PYHKINH,
HETIPEPHIBHBIX B OTPpaHUYCHHON 3aMKHYTOM 00ytact (6e3
noKa3aTenbcTBa). PaspriBHbIE pyHKIIMK. YacTHBIE U TIOTHOE
npupanienue QyHKIUU IBYX epeMeHHbIX. [ eomeTprueckas
uHTEpnpeTanys. YacTHbIe TPOU3BOAHBIC TIEPBOTO M 00JIE€€ BBICOKHX




nopsiikoB. GopMyIIMPOBKA TEOPEMBI O HE3aBUCHMOCTH CMEITAHHBIX
YaCTHBIX MPOU3BOJIHBIX OT MOpsAKa quddepeHIIUpOBaHNSI.
HNuddepenupyemsie pyuakuuu. Juddepeniman nepporo nmopsika.
Ero nmpumMeHeHne B mpuOIMKEHHBIX BRIYUCICHUAX. YacTHBIE
MIPOM3BOHEIE CI0XKHOW (yHKuMH. [lonaHas npousBoaHas. BeiBog
(hopMyIT 17151 BBIYUCIICHUS YACTHBIX TPOU3BOIHBIX HESIBHO
3amanHbIX QyHkuui. [lepoiii quddepeniman cnoxHoi QyHKIUN
JIBYX MEPEMEHHBIX, HHBAPUAHTHOCTH €r0 (POPMBI. IKCTPEMYM
(yHKIMY BYX MepeMeHHbIX. HeoOxommumoe yciioBue ero
cyniecTBoBaHUs. JloCTaTOYHBIEC YCIOBUS CYIIECTBOBAHUS
aKcTpeMyMa (0e3 TOKa3aTenbCTBa). Y CIIOBHBIN SKCTpeMyM. MeTos
MHOxuTenel Jlarpanxa (06e3 moka3atenbeta). [IponsBosHas mo
HanpasieHuio. [IponsBoanas BexTopHoi pynkunu. Kacatenbnas k
MIPOCTPaHCTBEHHOM KprBOH. KacaTenbpHas MI0CKOCTh M HOpMaJb K
MTOBEPXHOCTH. DIEMEHTHI BEKTOPHOTO TOJIS: TPAIUEHT, POTOP,
JUBEPTEHIINS, TOTCHIAN. MeTol HAMMEHBITNX KBaJPAaTOB MPH
00paboTKe pe3yIbTaTOB AKCIIEPUMEHTA.

WHTerpansHoe NCUNCIECHUE
GyHKIUI oTHOW TIepeMEeHHON

[lepBooOpa3Hble 1 HeonpeaeaeHHbINH nHTerpai. CBoiicTBa
HWHTErpajia ¥ OCHOBHBIE METObl UHTEIPUPOBAHUS: HHTETPUPOBAHUE
T10 YacTsIM, 3aMCHA IMepeMEHHBIX. TabuIa mpocTeimmx
nHTEeTpasioB. HTETprpoBaHue qpoOHO-palOHANBHBIX (YHKIIHA,
MPOCTEUIINX UPPALMOHAIBHOCTEN, TPUTOHOMETPUUYECKHUX
¢yukuuii. [Tonsitie "Hebepymerocs" uHTerpaia. 3agaya o
BBIUMCIICHUH TIOLAAU KPUBOJMHEWHON Tpaneuuu. [lonstue
HMHTETPaJIbHOM CyMMBI M ONPEEeIEHHOr0 MHTETpajia Kak Ipezena
HHTETpaIIbHOM CyMMBI. Teopema cymiecTBoBaHus ((hOpPMYITUPOBKA).
WNHTterpupoBaHue 1o 4acTsIM U 3aMEHa IEPEMEHHOMN B
onpeneneHHoM uHrerpaie. [Ipon3BoaHas onpeaeieHHOro
WHTETpaJia 1o IepeMeHHOMY BepXHEMY Ipenerny, Gopmyia
Herorona-Jleitbanma. [IprnoxeHus: BEIMUCICHUE TUTOITAICH
TUIOCKOH 007acTi, 00HEMOB Yepe3 TUIOLIA M [TONIEPEYHbIX CEYCHUH,
JUIMH OyT, paboThl. [IpuOnmkeHHOE BBIYHUCIEHUE HHTETPAJIOB:
METOA MPAMOYTOJILHUKOB, Tpaneuuii, napadon. [lonsarue o
HECOOCTBEHHBIX MHTETpallaX M0 OECKOHEYHOMY MPOMEXKYTKY.

KpatHsble, KpuBOIUHENHBIE,
IIOBEPXHOCTHBIEC UHTETPAJIbI

3ajaya o BEIYMCICHNH 00beMa HIHHAPUIEcKoro Tena. [lonstue
HHTETpaJbHOM cyMMe. [IBOMHON MHTErpai Kak npeaei
HHTETpanbHON cyMMbl. CBoMCTBa ABOMHOrO MHTErpana. [lonsarue
MTOBTOPHOTO (IBYKPAaTHOTO) WHTETpaJia 10 00JIaCTSIM, IPaBHUIIbHBIM
B HampaBJieHUU ocer koopauHaT. CBOMCTBa MOBTOPHOTO
(mBykpatHOTO) MHTETpaNa. TeopeMa 0 CBSI3U JBOMHOTO U
MTOBTOPHOTO (JIBYKPAaTHOTO) MHTETPAJIOB. 3aMEHA ITEPEMEHHBIX B
JBOMTHOM HMHTerpaiie. J[BOMHON MHTETpal B MOISIPHBIX
KoopauHartax. [IpuioskeHus: BeIYUCICHNE 00beMa
MIPOCTPAHCTBEHHOTO Tella, IUIOIAAN TIIOCKOH 001aCcTH, MacChl
IIoCKOH obnactu. Berancnenue unrerpana Diinepa. [lonstue
TPOHHOTO W TIOBTOPHOTO (TPEXKPAaTHOTO) MHTerpana. x cBoiicTBa,
TeopeMa O CBA3U. 3aMeHa MepEMEHHBIX B TPOHHOM HMHTETrpae.
TpotiHoit HHTETpaNI B THIUHAPUIECKAX U CHEPUIECKHAX
KoopanHaTax. POpMyIIsl BEIYUCIEHUS 00HEMOB 1 Macc
IIPOCTPAHCTBEHHOTO Tefa (Bce 6e3 JoKa3aTeNbCTBa). 3a1a4a o
BBIYUCIICHUU paOOTHI P EPEMELICHUU TOUYKHU BAOJb JIUHUU TI0]
JIEUCTBUEM MEPEMEHHON cuiibl. [IoHATHE KPUBOJIMHEWHOIO
HHTEerpana o0Iero Buaa no koopauHaram. Ero Beraucnenue.
KpuBonuHelHbli HHTErpall MO MI0CKOMY 3aMKHYTOMY KOHTYPY.




®opmyna ['puna. HezaBucUMOCTh KPUBOJIMHEHHOTO HHTErpajia OT
myTH uHTerpupoBanud. [Ipusnak monnoro nuddepennnana.
([JoxazarenbcTBO TEOpEM O HE3aBUCUMOCTH JIJISI CIIy4as TNIOCKOCTH,
IUISL CITydast MPOCTPAHCTBA TOIBKO (popMynupoBKH). [locTanoBKa
3aJa4 O BHIYMCIICHNH [IOTOKA BEKTOPHOTO IOJIS Yepes
noBepxHOCTh. [loHsATHE TOBEPXHOCTHOrO MHTErpasia. GopMyIIbl
Octporpanckoro u Ctokca (Bce 6e3 10Ka3aTenbCTBa).
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Juddepenuunansasie
YpaBHEHHS

OcHoBHble noHsTHS. JluddepeHimansabie ypaBHEHHS IEPBOTO
MOPSIIKA: C Pa3CTSIOIIUMUCS IEPEMEHHBIMU, OTHOPOIHBIE,
nuHelHbIe, bepHyuy, B monHbX auddepeHnmnanax u
npuBojsrecs K HUM. [oHsITHE 0 METOJaX IPUOIMKEHHOTO
pemrenus nudepeHIanTbHBIX YPaBHEHNH IEPBOTO MOPSIKA.
[Ipumeps! 3agad Ha cocTaBIIeHHE U pemeHue Jud G epeHITnaTbHBIX
ypaBHEHU# U3 xumuu, Gpusuku u T.10. JnddepeHumansHbie
ypaBHEHUs BTOPOTO U 00Jiee BRICOKUX MOPsAKoB. HekoTopbie
Clly4dau, JONMyCKAaUIME NOHMWKEHNE opsaaKa. JInHeliHbie

g epeHInaNbHbIC YpaBHEHUS BTOPOTro nopsiaka. Onpenenurenb
Bposnckoro u ero cBoiictBa. Teopema 0 TMHEHHOH 3aBUCUMOCTH
pelIeHn# INHEHHOTO OJTHOPOTHOTO ypaBHEHUs. Teopema 00
o0I1eM pemeHN: JTMHEHHOTO OAHOPOAHOTO YPaBHEHHS BTOPOTO
nopsijaka. TeopeMa o0 CBSI3U pelIEHUN TUHEWHOTO OJTHOPOIHOTO
YpaBHEHUS M COOTBETCTBYIOIIETO JIMHEWHOTO HEOTHOPOIHOTO
ypaBHeHusi. Teopema 00 00IeM pelieHHH JINHEHHOTO
HEOAHOPOJHOTO ypaBHEeHU. HaxoXqeHNe 4acTHOTO pelieHus
JUHEHHOT0 HEOJHOPOAHOTO YPaBHEHUSI METOJJOM BapUalluu
MOCTOSIHHBIX. JIMHEHHBIE OAHOPOIHBIE YPaBHEHUSI BTOPOTO
MOpsIIIKA C MTOCTOSTHHBIMU K03 punmentamu. [lonarue
XapaKTEPUCTUUECKOTO ypaBHeHUsI. KoMIieKCHBbIE yncCa.
Haxoxmenune oO1ero pemeHus TMHSHHBIX 0 THOPOTHBIX
ypaBHeHUi. Haxox/IeHre 4acTHOTO peleHU JIMHEHHOTO
HEOTHOPOTHOTO ypaBHEHHs METOIOM 110100pa 110 MpaBOoil YacTH.
O00011eHUs Pe3yJIbTATOB JUIS CITy4ast TUHSHHBIX

¢ hepeHIIMaNBHBIX YPaBHEHHI N-I'0 TIOPSAKA C TOCTOSHHBIMU
koadunmentamu (0e3 nokazarenscTB). [loHATHE CHCTEMBI
muddepeHInanbHbIX ypaBHeHHid. [[puMep cocTaBneHus U pemeHus
CUCTEM JIMHEWHBIX YPAaBHEHUH IPU PELICHUH 3a/1a4 KUHETUKHU
XUMHUYECKUX peaKiuit
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Panpr

UwcnoBble psAIbI, CXOIUMOCTh, paCXOANMOCTh. HeoOxoammoe
YCIIOBHE CXOJUMOCTH. PSITBI ¢ TIOJTOXKUTETHHBIMU YJICHAMHU.
IIpu3Haku cxoguMOCTH pPSAAOB: cpaBHeHU, lamambepa, Komm (6e3
JI0Ka3aTeNbCTBA), MHTETPATBHBIN. 3HAKOUEPETYIOIINECS PSIbL.
[pusnak cxomumocTu JleiOHUIa. 3HaKOTIEpEMEHHBIE PSIBL,
a0COMIOTHAS M YCIIOBHAS CXOAUMOCTh. OYHKIMOHAIBLHBIE PSIbL.
CxomumocTs U pacxoanMocTh. [loHsaTrue paBHOMEpHOI
cxonumocTH. CBOWCTBA PABHOMEPHO CXOZSIIMXCS psiioB (6e3
nmokazatenbscTBa). CreneHnble psaapl. Teopema Abens o
CXOAMMOCTH, 00JTaCTh ¥ PAANyC CXOIUMOCTH. HerpepbIBHOCTH
CYMMBI CTENIEHHOTO PsAJia BHYTPH WHTEpBajia CXOIMMOCTH, TEOPEMBI
0 MOWICHHOM TP PepeHIINPOBAHNN U UHTETPUPOBAHUH CTETIEHHBIX
panoB. Psawl Teiinopa u MakiopeHna. PaznoxeHue B psn
MaxkJsopeHa OCHOBHBIX 3JieMeHTapHbIX QyHKIui. Dopmyna
Otinepa. [IpuiioskeHue psaoB K MPUOIMKEHHBIM BEIYUCICHUSM
(hyHKIMH, HHTETPAIOB, TU(PPEPEHIINATLHBIX YPaBHEHUN. Psb
®ypbe. OpTOrOHAILHOCTH CUCTEMBI TPUTOHOMETPUIECKIX




dhyuxumid. Pan @ypre a1 mepruoandeckux GyHKITHH.
DOopMyJIHPOBKA TEOPEMBI O cXO0AUMOCTH psifa Dypre. Psag Dypse
JUTS YeTHBIX ¥ HEUETHBIX Nepuoandeckux GyHkiuil. Pag Oypoe
it yHKIi nepuoza 21. Beraucnenue koadduipeTos s 21-
MEPUOTNYECKUX YETHBIX U HEUETHBIX (PYHKIIUH.

Huddepennmanbapie ypaBHEHHUS B YaCTHBIX ITPOU3BOTHBIX.
[TocranoBKa 3a7aun MaTeMaTU4ecKkoi Gu3uku. KaHonuueckue
ypaBHEHUs: BOJHOBOE, TEIUIONPOBOIHOCTH (nuddy3un), Jlamaca
(6e3 BriBOza). Meton @ypre. [IpubmikeHHOE pelieHne YpaBHEHUS
TerIonpoBogHOCTH (nuddy3un) u Jlannaca MeTonoM KOHEUHBIX
pasHocTen.

D1eMEHTELI MAaTEMATHUECKON

12 ¢buzuKu

Cayuaiinble coObITHS, UX KIaccudukanus. Knaccudeckoe,
TEOMETPUYECKOE, CTATUCTHUECKOE ONPEEIEHUE BEPOSTHOCTH.
TeopeMsl CIIOXKEHUSI U YMHOXKEHUS BeposiTHocTel. HezaBucumoctsb
CIIy4allHBIX cOOBITHI. DopMyna momHo# BeposTHOCTH. Dopmyma
Bbeiteca. bunomuansHbIi 3aK0H pacnpeaenenus. JIokanbHas u
uHTerpaibHas TeopemMsl Jlarmiaca (GopmynupoBkr). JluckpeTHas
cily4aiiHas Benn4ynHa. MaTeMaTu4ecKkoe 0XKHIaHUue U JUCTIEPCHSL.
HenpepsiBHas ciydaiinas BenuuuHa. QyHKIUA U IIIOTHOCTh
pacnpenenenus. PaBHomepHoe pacnipenenenne. HopmansHoe
pacrpeaeneHue. 3agaya MaTeMaTuuecKon cTaTucTuku. CiayvyaiiHas
BBIOOpKA.

DIIeMEHTHI TCOPHH
13 BEPOSATHOCTH U
MaTeMaTUYECKOM CTaTUCTUKU

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIEHOM ACATCIIBHOCTH U UCII0JIB3YCMbBIC TEXHOJIOTHHN

Tabnuma 1.2
Hanpasnenue Bun o ——
BOCITMTATEIBHON | BOCIHMTATSIBHOM BOCHUTATENLHOI KOMITETEHIIHS Pesynbrarsl
NEATEILHOCTHU NEATEILHOCTHU JeATeTbHOCTH 00y4eHus
[IpodeccuonansH | yuebHo- TexHonorus YK-1 - Ciocoben 3-9 -
0¢ BOCIIUTAaHUE HCCJICIOBATENILCK | 0Opa30BaHMS B OCYIIIECTBIISATh JleMOHCTpUpOBAThH
asi, Hay4Ho- COTPYAHUYECTBE | KPUTHYECKUI aHAIN3 | TOHUMAHHE
HCCIIEA0BATEILCK MPOOJIEMHBIX CMBICHIA
ast CUTyaIlMil HA OCHOBE | TTOCTPOEHUS
CHCTEMHOTIO JIOTHYECKHX
oaxona, (hopman30BaHHBIX
BBIPaOATHIBATH CHUCTEM,
CTpaTeTuio cBoeoOpasue
JIEHCTBHI, B TOM CUCTEMHOTO
qucie B UGPOBOM MOJX0Ja K
cpene H3YUYEHUIO
MBIIUIEHHS 10
CPaBHEHHIO C
JIPYTUMH HAyKaMu
V-11 -
AHanmm3upoBars,
COIIOCTaBIIATE U
CHUCTEMAaTHU3UPOBAT
b UH(GOpPMAIIHIO,




BBIBOJIUTH
YMO3aKIIOYCHUS,
OTMPAsCh Ha
3aKOHBI JIOTUKH, U
MIPaBUIIHLHO
dhopmynupoBaTh
CYXJICHUS IS
pereHusI
MOCTABIIEHHBIX
3ama4y

I1-7 - UmeThb OmBIT
pa3paboTKu
BApUAHTOB
peleHus
IMOCTABJIEHHBIX
3aj7a4, COBEpIast
MBICITUTEIIbHEIC
MPOLEIYPHI U
ornepaunuu B
COOTBETCTBHH C
3aKOHAMM JIOTUKH
Y MpaBUJIaMu
MBIILICHUS

A6 -
JleMOHCTpHUpOBaTh
YMEHHS YETKO
MBICIIUTh U

3¢ heKTUBHO
MPUHUMATH
pelieHus

1.4. TIporpaMma MUCHMIUTMHBI peaiu3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIINOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
MaremaTuka

DJIEKTPOHHBIE pecypchl (M31aHNSA)

1. Temopksn, II. C.; Beicmas wmarematuka : ydeOHoe mocoOue.; Pusmarmiur, Mocksa; 2007;
https://biblioclub.ru/index.php?page=book&id=82346 (DnekTpoHHOE U3TaHKC)

2. Muxees, B. U.; Beiciias MaTtemaTHka: KpaTKuii Kypce : yaeOHOe mocobue.; dusmaraut, Mocksa; 2007;
https://biblioclub.ru/index.php?page=book&id=69321 (DnekTpoHHOE U3TaHKE)

3. Muxees, B. U.; Bricias maremaTtuka: KpaTkuil Kypc : ydeOHoe mocobue.; @uzmatiur, Mocksa; 2007;
https://biblioclub.ru/index.php?page=book&id=69321 (DnekTpoHHOE M3MaHKE)

4. Muxees, B. U.; Briciias maremaTuka: KpaTkuil Kypc : yueOHoe mocobue.; @uzmatiut, Mocksa; 2007;
https://biblioclub.ru/index.php?page=book&id=69321 (DnekTpoHHOE M3MaHKE)

5. Muxees, B. U.; Breiciias maremaTuka: KpaTKuil Kypc : ydeOHoe mocooue.; dusmatiur, Mocksa; 2007,



https://biblioclub.ru/index.php?page=book&id=69321 (DnekTpoHHOE M3MaHKE)

6. Kubsyn, A. U., Ku63yn, A. U.; Teopus BeposTHOCTEl 1 MaTeMaTuyeckas ctaTUCTHKA: ba3oBblil Kypc ¢
npuMepamMu u 3ajauaMu : yueOHoe nocobue.; Ou3MaTIHUT, Mockaa; 2007,
https://biblioclub.ru/index.php?page=book&id=69320 (DnekTpoHHOE M3MaHKE)

7. dema, 3. 11., Hedennes, I'. H., Tpaxtman, A. H.; AHanutrueckas reomeTpus : yueo. mocoOue sl CTYJIEHTOB
3a04. o0y4eHus BCEX CHCIHAIIbHOCTEH. ; VIIN, CBepII0BCK; 1983;
http://library.ustu.ru/dspace/handle/123456789/328 (31eKTpOHHOE U3/TaHHE)

ITeuaTHbIEe H3TaHUA

1. Knerenuk, /1. B., E¢umos, H. B.; CoopHHK 3a/a4 110 aHAIMTHYECKOW TeOMEeTpuH : y4uebd. mocobue ist
BTYy30B.; [Ipodeccus, Cankr-Ilerepoypr; 2002 (56 3k3.)

2. bepman, I'. H.; COopHuk 3amad mo Kypcy MaTeMaTHYeCKOro aHamm3a : y4ued. mocoOue st BY30B.;
[Tpodeccust, Cankr-IleTepOypr; 2002 (191 3k3.)

3. Hanxo, I1. E.; Beiciias MmaTremaTika B ynpaKHEHUSX U 3a7a4ax : [yuyeOHoe mocodue a1 By30B] : B2 4. Y. 1.
; OHUKC : Mup n O6pazoBanue, Mocksa; 2006 (61 3k3.)

4. IMucemennsiid, 1. T.; KoncnexT nekuuii mo Beiciieid Mmarematuke : [B 2 4.]. Y. 2. Tpuauare 0Tk JEKIHUH. -
6-¢ m3x.; AUPMC IIPECC, Mockaa; 2008 (39 9K3.)

5. ITucemennsii, /1. T.; Koncnekr sekuuid mo Beiciiel Marematuke Y. 2. TpuanaTe msaTh JEKIUH; ANPUC
ITPECC : Ponbsd, Mocksa; 2001 (29 k3.)

IIpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

He HCIIOJIB3YIOTCHA

Marepnansl pis jaun ¢ OB3

Becoy xontent OBC mpencrasineH B Buze (ailioB cnenuanbHOro (opmara Jisi BOCIPOU3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIOJIBb30BaHUEM SKPAaHHOM JTYTIbI
Y HACTPOUKOM KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe N NMOUCKOBbIC CHCTEMBbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITJINHBI
MareMaTHKka

Caeennsi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000opy/10BaHNEM U MPOrPaMMHBIM O0ecreyeHueM

Tabmmia 3.1
Ne BHZII)I 3aHATHH OCHaI_[IeHHOCTb ClienMaJIbHbIX HepequL JJUHECH3UOHHOI'0
n/n MOMeLIeHHIT 1 MOMelleHn i UIs NMPOrpaMMHOro o0ecrne4eHns
CaMOCTOAITEJILHOH paboThI
1 Jlexkmun MebGenb ayuTopHast ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabo4mX MECT B RUS OLP NL Acdmc




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

HpaKTI/I‘ICCKI/Ie 3aHATUA

Mebens ayquTopHasi ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBHUH C KOJINYCCTBOM
CTYJICHTOB

Pabouee mecto npenogaBaTens

Hocka ayauropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Adobe Acrobat Professional 2017
Multiple Platforms

Koncynpranuu

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

Pabouee mecto mpenoaBarens

Jlocka aynuropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymuii KOHTPOJIb U

Mebens ayauTopHasi ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUHAS KOJIMYECTBOM pabOYHNX MECT B RUS OLP NL Acdmc
aTTecTanus zioneazzz?nn C KOJIMYECTBOM Office 365 EDUAS ShrdSve ALNG
YA SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
CamocrosTenbHas MeGenb aytuTOpHas ¢ He tpebyercs

pa60Ta CTYACHTOB

KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB
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