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1. HEJIX OCBOEHUA JUCHUITJINHBI

[ensamu ocBOEHUS TUCUUIUIMHBI «MaTtemMaTuKay sBISIOTCS:

e (opmupoBaHUE y 0OYyYaIOMMXCSI 3HAHHI IO OCHOBHBIM MTOHATHUSM MaTEeMaTHKU;

® BOCIMTaHHUE JOCTATOYHO BBICOKON MaTeMaTHYECKOH KyJIbTYpHI;

® [IPUBHUTHE HABBIKOB COBPEMEHHBIX BUIOB MaTEMAaTHYECKOTO MBIIIICHUS;

® UCHOJb30BAaHUE MATEMAaTUUYECKHX METOJOB U OCHOB MaTE€MaTUYECKOT0 MOJICTTMPOBAHMS B
MPAKTHYECKOH EATEIbHOCTH.

[Ipu >TOM 3@0auamu IUCUMIUIUHBI SBISIOTCS: (QOpMUpOBaHHE YMEHHH K HaBBIKOB,
MO3BOJISTIONIUX OO0YYaAIONMMCS TPaMOTHO TNPUMEHSTh B paMKaxX CBOEH CIEIUAIILHOCTH OCHOBHBIC
MOHATHS MaTEMaTHYECKOTO aHalln3a, areOphl, TeOMETpUH, TeopuH nuddepeHInaIbHBIX YPaBHEHHI,
TEOpPUHU BEPOIATHOCTEN U MATEMATUUECKOU CTATUCTUKH

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. Jucuummuna «MaTeMaThKa» OTHOCHUTCA K 00s3aTenbHOl yacTu bioka 1 JucHuminHb
(MOTyIH),MMEeT TECHYIO CBSI3b C APYTUMU AUCITUTUTMHAMM.

2.2. B rtabnuie mpUBEACHbI MNPEAIISCTBYIONIME W MOCIEAYIOUUE JUCHUIUIMHBI,
HalpaBJIeHHbIC HAa (OPMUPOBAHWE KOMIICTCHIIMN AWCIUILIMHBI B COOTBETCTBHHM C MAaTpPHIICH
koMnerennui OI1.

IIpenmecTByomme u nocjaeaywume TMCHUNIHHDI,
HanpaBJ/ieHHbIe HA JopMHUpPOBaHMe KOMIETEH NI

No
/ [IpenmiecTByroEe TUCIATUTHHBI [Mocnenyromue TUCIUILTHHBI
/i
1 Onupaercs Ha 3HAHUS, YMEHUS U HaBBIKH, | TeopeTuueckas MexaHUKa
c(OpMHUpPOBAHHBIC mucnuruinHamu | Madopmatuka
MPEbIIYIIEro YPOBHS 00pa3oBaHus CrtpoutenbHbIe MaTepUATIBI

BomocHa0xeHue 1 BOJIOOTBE/ICHUE C
OCHOBAaMH THPABIHKHU
DIIEKTPOCHAOKEHUE C OCHOBAMH JICK-
TPOTEXHUKHU

ConpoTHBIIEHHE MaTEPHUAJIOB
MapkeTHuHT ¥ MEHEIKMEHT




[Inanupyembie

3. INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUA

pe3yNbTaThl

OCBOCHU

oOpasoBarenbHOi  mporpammer  (OIT) —

KOMIETEHIIMH O0y4YaloluXcsl OMpPENeNaoTcsl TpeOOBaHUSAMHM CTaHAApTa [0 HaIPaBJICHUIO

noaroroBku  08.03.01 CtpoutenscTBo

koMmnerennuii OI1

u  (OpMHUPYIOTCSI B COOTBETCTBHHM C MaTpHIIEH

Ne Homep/ HaumenoBanme B pe3yabTare u3y4eHusi AMCUUNIMHBI
n/n HHJIEKC KOMIeTEeHI[HH 0o0y4Jaronuecs 10 KHbI:
KOMIIETEHIIMH (M1M ee 4aCTH)
2 3 4

1. YK-1 Cnocoben VYK — 1.1. 3naer npuHnumsl cbopa, oTOOpa H
OCYLIECTBIISATh 0000mIeHust HPOPMAIUU, METOAUKH CHCTEMHOTO
MOUCK, KPUTUYECKHUH | MOAX0/1a AJIsl pelIeHUs MPOPEeCCUOHANBHBIX 3a/1a4
AHAJIU3 U CUHTE3 YK - 12. VYwmeer anamu3upoBaTb U
uH(popMalumy, CUCTeMAaTHU3UpPOBaTh  PAa3HOPOJHBIE  JaHHBIE,
IPUMEHSITh olleHUBaTh A(P(PEKTUBHOCTH MPOLEAYP aHaIU3a
CUCTEMHBIN TOJX0]] | MpolieM u TIPUHSITUS perieHui B
JUTSL PEIIICHHUS po(heCCUOHATILHOM e TeIbHOCTH
MTOCTaBJIEHHBIX VK — 1.3. Bnageer HaBbIKaMU Hay4HOI'O MOMCKA
3aj1a4 U TIPaKTHYECKON paboThl ¢ MHGOPMAIMOHHBIMU

UCTOYHUKAMHU, METOAAMHU MIPUHSTHSI PEIICHUH.
2. OIIK-1 Crioco0eH perarhb OIIK-1.1. AnanusupyeTt 3a1a4u MpoQeccCuoHalIb-

3aa4un
poQeCCHOHAIBHON
NEeSITeIIbHOCTH Ha
OCHOBE
UCTIOJIb30BaHUS
TCOPCTUUCCKHUX U
MPAaKTUYCCKUX
OCHOB
€CTECTBCHHBIX U
TCXHUYCCKHX HAYK,
a TaKxe
MaTeMaTH4YCCKOIo
ammapara

HOW J1eATeNIbHOCTH BbLAENSS ee 0a30Bble COCTaB-
JISIOIIHE

OIIK-1.2. OcymecTBiasieT MOUCK HH(POPMALUU
IUISL PELICHUs] MOCTABICHHOW 3aJaudl Ha OCHOBE
VICTIONIb30BAaHMSI TEOPETHUECKUX M MPAKTHUYECKUX
OCHOB E€CTECTBEHHBIX M TEXHHYECKHX HayK, a
TaK)Ke MaTeMaTHYECKOTO armapara

OIIK-1.3. PaccMaTpuBaeT U mpeJiaraeT BO3MOX-
HbIE BapHaHTHl PELICHUS TOCTABICHHOW 3a/1adH,
OLIEHUBAS MX JIOCTOMHCTBA U HEJOCTATKU




4. CTPYKTYPA U COAEPKAHUE JTUCIUII/IMHbI

4.1. OFBEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTHI

Ounas ¢opma o0yueHus

Bun yueOHo# padoThI Bcero yacos CemecTpnl
Nel Ne2 Ne 3
Yacos | Yacos Yacos
1 2 3 4 5
AyauTopHasi KOHTaKTHasi padora (Bcero) 202 84 68 50
B ToMm uncrne:
Jlexiumn 84 34 34 16
[IpakTuyeckue 3aHATHSL 84 16 34 34
JlaGopaTopHblie 3aHATHS 34 34 - -
BHeaynuTopHasi KOHTaKkTHasi pa6oTa
B ToM uncie nHauMBUYyaIbHBIE U TPYIIOBBIE 6 2 2 2
KOHCYJIbTAIluU
CamocrosiTesibHasi padoTa o0yuaionerocs 53 22 11 20
(CPO) (Bcero)
Konmponvnas paboma 10 4 2 4
Tloozomosxa k 3auamusim 10 4 2 4
Iloozomoska k mexywemy KOHmMpPOAIO 13 6 3 4
Iloozomoska k npomeHcymouHoMy KOHMPOIO 10 4 2 4
Camonoozomoska 10 4 2 4
IIpome:xyToun | sx3ameH (D) 2 (99) 236) | 227 2 (36)
asi aTTecTanusi | B TOM 4HcJIe:
[Ipuem 7k3., yac. 15 0,5 0,5 0,5
Koncynpranus, yac. 6 2 2 2
CPC, uac. 91,5 33,5 24,5 33,5
HUTOro: Yacon 360 144 108 108
Obmas 324, e/l 10 4 3 3
TPYA0EMKOCTh
Ou4Ho-3a04Has popma 00ydeHHs
Bup yuyeoHoii pa6oTnl Bcero yacos CemecTpbl
Nel Ne2 Ne 3
Yacos | Yacos Yacos
1 2 3 4 5
AyauTopHasi KOHTaKTHas padora (Bcero) 202 42 28 32
B Tom uncne:
Jlexun 44 14 14 16
[IpakTuueckue 3aHATHS 44 14 14 16




JlaGopaTopHblie 3aHITHS 14 14 - -
BHeayauTopHasi KOHTaKTHasi padora
B ToM umciie uHIUBHAyaIbHBIE M TPYIIIIOBBIC 6 2 2 2
KOHCYJIbTAIlU!
CamocrosiTeibHas padoTa o0yuyaromerocsi 153 64 51 38
(CPO) (Bcero)
Pacuemno-epagpuueckue pabomut 29 15 10 4
Tloozomosxa k 3ausamusam 29 15 10 4
Iloozomoska Kk mekywemy KOHmMPOIo 24 10 10 4
Iloozomoska Kk npomesCcymoyHomy KOHMpOio 24 10 10 4
Camonodzomoexa 29 14 11 4
IIpomexyToun | ax3ameH (D) 2 (99) 236) | 327 2 (36)
asi aTTecTamusi | B TOM 4HCIe:
[Tpuem k3., gac. 15 0,5 0,5 0,5
Koncynbranusi, gac. 6 2 2 2
CPC, uac. 91,5 33,5 24,5 33,5
HUTOroO: Yacon 360 144 108 108
Obmas 3a4. e/l 10 4 3 3
TPYA0EMKOCTh
3aouHnas popma o0yueHus
Buj yuyeoHoii pa6oThi Bcero yacos CemecTpbl
Nel No2 Ne 3
Yacos | Yacos Yacos
1 2 3 4 5
AyauTOopHasi KOHTAKTHas padora (Bcero) 34 14 8 12
B ToMm uucne:
Jlexun 10 4 2 4
[TpakTHyeckue 3aHATH 10 4 2 4
JlaGopaTopHbIe 3aHATHS 12 4 4 4
BHeaynuTopHasi KOHTaKTHasi paboTa
B TOM uncne nHAMBUAYaTIbHBIE U TPYIIIIOBBIE 3 1 1 1
KOHCYJIbTaIluU
CamocrosiTenbHas padoTa o0y4yaromerocst 298 122 90 86
(CPO) (Bcero)
Koumponvnas paboma 80 30 24 26
HO@ZO/’I’IOBKLZ K 3AHAMUAM 50 20 15 15
Ioozomoska Kk meKywemy KOHmMpOo 50 20 15 15
Ioozomoeka Kk npomescymoyHoMy KOHMPOJIO 55 25 15 15
Camonodzomoska 55 25 15 15
IIpomexyToun | sx3ameH (D) D (27) 2 (9) 2(9) 2(9)

asd aTTecTauMsa | B TOM YHCJIE:




[Tpuem »xk3., yac. 1,5 0,5 0,5 0,5

Koncynprarmus, Jac. - - - -

CPC, uac. 25,5 8,5 8,5 8,5
HUTOI'O: Yacos 360 144 108 108
Obmas 3a4. el 10 4 3 3
TPYA0EMKOCTh

4.2. COAEP KAHUE JUCHUIIJINHBI

4.2.1. Pa3nennl (TeMbl) TUCHUILTHHBI, BUIAbI YUeOHOIi 1eITeITbHOCTH U (D)OPMBI KOHTPOJIS

Ounas popma o0OyueHust

Ne
n/
1

HaumenoBanme pasjaesa (TemMbl)
JAMCIUNINHBI

Buabi yueonoii

AeITeJIbHOCTH, BKJIIOYas

CaMOCTOSAITEIbHYI0 padoTy

o0yuarouuxcst
(B yacax)

JI

JIP

113

Cp
0

Bce
ro

DopMbI
TeKyllel u
NMPOMEKYTOY
HOM
aTTecTanuu

2

3

4

5

6

7

Cemecrtp 1

Paznen 1.
onpeaeTuTed

Matpuusbl U

12

Komnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI,
KOHTPOJIbHAS
paborta

Paszpnen 2. Teopus cucrem
JIMHEHHBIX YPaBHEHUI.

16

Komnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI

Pa3zgea 3. MHoro4jieHsl "
KOMILJICKCHBIC YHCJIA.

Komnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI,
KOHTPOJIbHAA
pabora,
MpOBEpKa
MPAKTHYECKH
X 3aJIaHUi.

Pasznen 4. J1eMeHThI
BEKTOPHOM ajaredpsl.

12

KOHTPOJIbHBIE
BOIIPOCHI,
MpOBEpKa
MPAKTUYECKU
X 3aJJaHHH.

Pazgen 5. JIuHeliHbIE

MPOCTPAHCTBA.

KOHTPOJIbHBIC
BOIIPOCHI




6 Pasznea 6.
onepaTrophbl.

JlnneiHnnie

KOHTPOJIbHbIE
BOIIPOCHI,
TECTUPOBAHU
e.

7 Pa3nen 7. AHaIuTHYECKAA

NpocTpaHcTBe.

reomMmerpus Ha IMJI0OCKOCTH U B

12

KOHTpOJILHBIe
BOITPOCHI,
MpoBEpKa
MIPAKTUYECKH
X 3aJIaHUM.

8 Pa3nen 8. Teopusi nmpenesioB.

14

KomnokBuym,
KOHTPOJIbHbBIE
BOITPOCHI,
KOHTpPOJIbHAS
pabora,
poBEpKa
MIPaKTUYECKU
X 3a/IaHUH.
TectupoBanu
e.

9 Paznen 9. JIuddepenuuannnoe
OHOM

HCYHC/IeHHE
nepeMeHHO

$ynxumit

20

KonnokBuym,
KOHTPOJIbHBIE
BOTPOCHI,
KOHTpPOJIbHAS
pabora.
Hrorosbiit
TECTOBBII
KOHTPOJIb

10 | BreayauropHas KOHTaKTHas paboTa

WHIUBUYAIbH
BIE U
TPYIIIOBEIE
KOHCYJIbTALIUU

11 | IlpomexyTouHas aTTecTalusl

36

DK3aMeH

Bcero 3a 1 cemectp

34

18

34

34

144

Cemectp 2

12 | Pazpen 10. UuTerpansHoe
HCcYHUCJIeHHe QYHKIUH OHOMI
nepeMeHHOI.

10

10

23

Konnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI,
KOHTpPOJIbHAs
pabora,
MIpOBEpKa
PaKTUYECKH
X 3aJJaHAM.
TECTUPOBAHU
€.




13

Paznea 11. Audpepenuuansnoe
HCYHCIeHHEe (DYHKIMI MHOTHX
NepeMeHHbIX.

14

14

32

KosnmokBuym,
KOHTPOJIbHbBIE
BOITPOCHI,
KOHTPOJIbHAS
pabora,
MpoBEpKa
MPaKTUYECKH
X 3aJIaHUM,
TECTUPOBAHU
e.

14

Paznen 12.
HHTErpaJbl.

Kparnbie

10

10

24

KomnokBuym,
KOHTPOJIbHbBIE
BOIIPOCHI,
MpOBEpKa
MPAKTUYECKU
X 3aJIaHuM,
KOHTPOJIbHAS
pabora,
Htorosoiit
TECTOBBIN
KOHTPOJIb

15

BreaynuropHast KOHTaKTHas paboTta

WHAWBHUIYabH
BIE U
TPyIIOBBIE
KOHCYJIbTAITHH

16

[IpoMexxyTouHas arrectauus

27

DK3aMeH

Hroro 3a 2 cemecTp

34

34

11

144

Cemectp 3

17

Paznen 13. Iuddepenuuanbubie
YpaBHeHHsI

16

Komnoksuym,
KOHTPOJIbHBIE
BOITPOCHI,
KOHTpPOJIbHAS
pabora,
MpOBEpKa
MPaKTUYECKH
X 3aJaHui

18

Paszgea 14. UucioBblie u
(GyHKUMOHAILHBIE PSA/IbI

12

Komnoksuym,
KOHTPOJIbHbBIE
BOITPOCHI,
KOHTpPOJIbHAS
pabora,
MpOBEpKa
MPAKTHYECKH
X 3aJIaHUi.
TectupoBanu
e




19

Paznea 15. Cayuaiinbie
co0bITUSA

12

KosnmokBuym,
KOHTPOJIbHbBIE
BOITPOCHI,
KOHTPOJIbHAS
pabora,
MpoBEpKa
MPaKTUYECKH
X 3aJIaHUil.

20

Paznen 16.

BCJINYUNHBI

Cayuaiinbie

14

KomnokBuym,
KOHTPOJIbHbBIE
BOITPOCHI,
KOHTPOJIbHAS
pabora,
MpOBEpKa
MIPaKTUYECKH
X 3aJIaHuM,
TECTUPOBAHU
e

21

Pasnen 17. Meronbl
MATEMATHYECKOl CTATHCTHKH.

16

Komnoxsuym
KOHTPOJIbHbBIC
BOIIPOCHI,
MpoBEpKa
MPaKTUYECKU
X 3aJIaHuM,
KOHTPOJIbHAS
pabora,
Hrtorossiit
TECTOBBIN
KOHTPOJIb

22

BreaynuropHast KoHTaKTHas paboTta

WH/INBHUTyalTbH
BIE U
TPyIIOBBIE
KOHCYJIbTAaIlHA

23

[IpoMexxyTouHas arrectauus

36

DK3aMeH

Hroro 3a 3 cemectp:

16

108

Bcero:

84

84 | 84 | 53

360

Ou4Ho-3a04Has popma 00ydeHHs

Ne
n/
n

HanmenoBanmue pa3zjaesa (TeMbl)
JUCIHMILIAHBI

Buasbl yuednoit

ACATECJIBbHOCTH, BKJIIIOYasi
CaMOCTOSITEIbHYIO PadoTy

00y4aroumuxcs
(B yacax)

J

JIP | II3 | CP
[0)

Bce
ro

Dopmbl
TeKyllel u
MPOMEKYTOU
HOM
aTTecTaluuu

2

4 5 6

7

Cemectp 1




Pasznen 1. Marpuubl U

onpeaeJuTeu

Pasnen 2. Teopuss cucrem
JIMHEHHBIX YPABHEHU.

14

20

KosnmokBuym,
KOHTPOJIbHBIE
BOTMPOCHI,
pacueTHo-
rpadguveckue
paboThl,

Komnoksuym,
KOHTPOJIbHbIE
BOIPOCHI

Pa3zgen 3. Muoroujiensl "
KOMILIIEKCHBIE YHCJIA.

13

KomnokBuym,
KOHTPOJIbHBIE
BOMPOCHI,
pacyeTHo-
rpadguveckue
paboTHl,
poBepKa
MPAKTHYCCKH
X 3aIaHUM.

Pa3nen 4. J1eMeHThI
BEKTOPHOM aJiredpbl.

13

KOHTpOJII:HI)IC
BOIIPOCHI,
MpOBEpPKaA
MPAKTUYECKHU
X 3aJJaHUM.

Paznen 5. JInneiHepie

NPOCTPAHCTBA.

Paznen 6. Jluneinpie

OnepaTophbl.

14

20

KOHTPOJIbHbIE
BOIPOCHI

KOHTPOJIbHBIE
BOIIPOCHI,
TECTUPOBAHU
€.

Pasznen 7. AHaauTnuyeckas
reoMeTpusi Ha MJIOCKOCTH U B
NMPOCTPAHCTRBE.

13

KOHTpOJIBHBIC
BOIIPOCHI,
MpOBEpKa
MIPAKTUYECKU
X 3aJJaHAM.

Paspnen 8. Teopusi npenesios.

13

Konnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI,
pacudeTrHo-
rpagudeckue
paboThl,
IIPOBEpKa
MIPaKTUYECKU
X 3aJIaHUi.
TectupoBanu
€.

10



Pazgen 9. uddepenunanbnoe
ucyucieHue  QyHKUUH  OHOM
nepeMeHHO

14

KosnmokBuym,
KOHTPOJIbHBIE
BOTMPOCHI,
pacdeTHo-
rpadguveckue
paboTHL.
Hrorossiit
TECTOBBII
KOHTPOJIb

10

BreaynutopHast KOHTaKTHas paboTa

WH/IUBU]Ty a]TbH
BIE U
TPYIIIIOBEIE
KOHCYJIBTAITIH

11

[IpomexxyTouHas arrecrauus

DK3aMeH

Bcero 3a 1 cemecTp

14

14

14

64

144

Cemectp 2

12

Paznen 10. MurerpajbHoe
HcHYHCJIeHue (PYHKIUH OTHOM
1epeMeHHOI.

15

23

Komnoksuym,
KOHTPOJIbHbIE
BOTIPOCHI,
pacyeTHo-
rpaduveckue
paboTHI,
pOBEpKa
PaKTUYECKH
X 3aJJaHUM.
TECTUPOBAHU
€.

13

Pasnea 11. Indgdepenunanbnoe
HCYHCIeHHEe (DYHKIMI MHOTHX
NepeMEHHbIX.

15

23

Komnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI,
pacudeTHo-
rpaduueckue
paboTHl,
pOBEpKa
IPAKTUYECKH
X 3aJaHUM,
TECTUPOBAHU
€.

14

Pa3zgen 12.
HHTErpaJbl.

KpartHbie

21

33

Komnoksuym,
KOHTPOJIbHbBIE
BOITPOCHI,
MpOBEpKa
MPAKTHYECKH
X 3aJaHUM,
pacyeTHo-
rpapudeckue
paboThl,
HNrtoroswiit
TECTOBBIN
KOHTPOJIb

11



15

BreayauropHas KOHTaKTHas padora

WHIUBUYalTbH
Ble U
TpyIIOBBIE
KOHCYJIbTALINH

16

HpOMe)KYTOLIHaSI aTTecranus

DK3aMeH

Hroro 3a 2 cemecTp

14

14

51

108

Cemectp 3

17

Paznen 13. Iuddepenuuanbabie
YPaBHeHUsI

16

KomnokBuym,
KOHTPOJIbHbBIE
BOTMPOCHI,
pacyeTHo-
rpadguveckue
paboThl,
poBepKa
MPaKTUYECKU
X 3aJaHui

18

Pasgea 14. UuciaoBblie u
(GYHKIMOHAILHBIE PS/IbI

12

Komnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI,
pacueTHo-
rpaduveckue
paboTHI,
IpOBEpKa
IIPAKTUYECKH
X 3aJJaHUMN.
TectupoBanu
e

19

Pa3pnen 15. Ciyuaiinbie
COOBITHSA

12

Konnoksuym,
KOHTPOJIbHBIE
BOIIPOCHI,
pacueTrHo-
rpaduyeckue
paboTHl,
pOBEpKa
IPAKTUYECKH
X 3aJlaHuM.

20

Paznen 16.
BeJIUYUHBI

Cayuaiinbie

14

Komnoksuym,
KOHTPOJIbHBIE
BOIPOCHI,
pacueTHo-
rpaduueckue
paboTsl,
MIpOBEpKa
PaKTUYECKH
X 3aJlaHUH,
TECTUPOBAHU
e

12



21

Pa3nen 17. Meronsl
MATEMATHYECKO CTATUCTUKMH.

16

KomnokBuym
KOHTPOJIbHbBIE
BOTMPOCHI,
MpoBEpKa
MPAKTHYECKH
X 3aJIaHUM,
pacueTHo-
rpaduveckue
paboTHI,
Hrorossiii
TECTOBBII
KOHTPOJIb

22

BreayauropHas KoHTaKTHas paboTa

WHIUBUYAIIbH
Ble U
TPYIIIOBEIE
KOHCYJIbTAIINH

23

HpOMe)KYTO‘-IHaH aTTeCTanusa

DK3aMeH

Hroro 3a 3 cemectp:

16

108

Bcero:

44

14 |44 | 153

360

3aouHas opma o0yueHust

Ne
n/
n

HaumenoBanue pasjaesia (TemMbl)
AUCHUILTUHBI

Buasbl yuednoii

AesiITeJIbHOCTH, BKJIIOYAs
CaMOCTOSAITEILHYIO PadoOTy

o0yuarouuxcst
(B yacax)

JI

Bce
ro

®opmbI
TeKyllel u
NMPOMEKYTOU
HOW
aTTecTaluu

2

JP | 1I3 | CP
0
6

4 5

7

Cemectp 1

Pazgen 1.
onpeaeJnuTeH

Marpuubt |

Paszpnen 2. Teopus cucrem
JIMHEHHBIX YPAaBHEHU.

Pa3zgea 3. MHoro4jeHsl "
KOMILJIEKCHBIE YHCJIA.

58

KOHTPOJIbHBIE
BOTIPOCHI,
KOHTPOJIbHAS
paborta

KOHTPOJIbHBIE
BOTIPOCHI,
KOHTPOJIbHAS
paborta

KOHTPOJIbHBIE
BOTIPOCHI,
KOHTPOJIbHAS
paborta

Pasnen 4. J1eMeHThI
BEKTOPHOM ajredpnl.

Pazgen 5. JIuHeliHbIC

MPOCTPAHCTBA.

76

KOHTPOJIbHBIE
BOTIPOCHI,
KOHTPOJIbHAS
paborta

KOHTPOJIbHBIC
BOITPOCHI,
KOHTPOJIbHAS
pabota

13



6 | Pa3men 6. JIuHeiiHbIE KOHTPOJIbHbBIE
onepaTropsl. BOIIPOCHI,
KOHTPOJIbHAS
pabota
7 | Pa3men 7. AHaJIMTHYECKas KOHTPOJIbHBIE
reoMeTpusi Ha MJIOCKOCTH U B BOTMPOCHI,
NpocTpaHcTBe. KOHTPOJIbHAS
paborta
8 | Pa3nen 8. Teopusi npeaesioB. KOHTPOJIbHBIE
BOTMPOCHI,
KOHTPOJIbHAS
paborta
9 | Pazmen 9. JuddepenuuanbHoe KOHTPOJIbHBIE
HCUMCiIeHue  (PYHKIUH  OIHOM BOIIPOCHI,
nepeMeHHoi KOHTPOJIbHAS
pabora
10 | BueaymutopHas KOHTaKkTHas paboTta 1 | uanuBUAyanbH
BIC "
pYIIOBbIE
KOHCYJIbTAllN
11 | IIpoMexyTouHas aTTeCTalUs 9 | Dx3ameHn
Bcero 3a 1 cemectp 122 | 144
CemecTtp 2
12 | Pa3pea 10. UnTerpaiabHoe 42 KOHTPOJIbHBIE
ucyucjaeHue QyHKIui 0QHOI BOIIPOCHI,
1epeMeHHOI. KOHTPOJIbHAS
pabota
13 | Pazngen 11. IuddepennuannHoe KOHTPOJIbHbBIE
ucunciaenue GyHKIMi MHOTUX gg | BOTPOCHL,
nepeMeHHbIX. KOHTPOJIbHAS
48 pabota
14 | Pa3nen 12. Kparnbie KOHTPOJIbHBIE
HHTErpaJjbl. BOIIPOCHI,
KOHTPOJIbHAS
pabota
15 | BueaynuTopHas KOHTakTHas paboTa 1 | uanuBHUayanbH
bIC N
TpYyHNIoOBLIC
KOHCYJIbTallN
16 | [IpoMexyToUyHast aTTeCTAIUSI 9 | Dk3ameH
Hroro 3a 2 cemecTp 90 | 108
Cemectp 3
17 | Pa3pen 13. luddepeHunaibubie KOHTPOJIbHBIE
YPaBHeHHUs BOIPOCHI,
KOHTpPOJIbHAS
paborta
36 | 42
18 | Pa3nmen 14. YncioBble u KOHTPOJIbHBIE
(GyHKUMOHAILHBIE PSA/IbI BOIIPOCHI,
KOHTPOJIbHAS
paborta

14



19 | Pa3ngen 15. Cayuaiinbie KOHTPOJIbHbBIE
coObITHA 2 BOIIPOCHI,
KOHTPOJIbHAS
pabota
20 | Pa3nen 16. Cayuaiinbie - KOHTPOJIbHBIE
BeJIMYHHBI 9 2 | 50 | 56 | BOTIPOCHL
KOHTPOJIbHAS
paborta
21 Paznen 17. MetosI - KOHTPOJIbHbBIE
MaTeMaTHYeCKOi CTATHCTHKH. BOIIPOCHI,
KOHTPOJIbHAS
paborta
22 | BaeaynuTopHas KOHTakTHas pabota 1 | uHAMBHUIYyaTBH
BIC U
rpYIIIOBbIE
KOHCYJIbTallN
23 | IlpomexyTouHast aTTeCTaIUsI 9 | Ox3ameHn
Hroro 3a 3 cemecTp: 4 4 4 86 | 108
Bcero: 16 | 12 | 12 | 326 | 396

4.2.2. JIeKIIHOHHBIH KypC

Ne HaumenoBanue HaumeHoBaHue TeMbl Conep:xanue JeKIUA Bcero yacos
1111/ pasgena IUCHUIINHBI JIeKIIUM ol 3o
Q| D 3
OO0 |
0
1 2 3 4 3) 6 | 7
Cemectp 1
1. | Paspen 1. Matpunsr n | Tema 1.1 Ilousrtue MaTpHIIBL. | 2
OIpeAeIIUTENN Martpunel. Onepauun | Onepanuun HaJ
HaJ MaTpUllaMd M UX | MaTpHULIAMU u ux
CBONCTBA. CBONCTBA.
Tema 1.2 Onpenenurenu, ux 2
Omnpenennreny, ux cBolicTBa. Beruncnenue
CBONCTBA. onpenenurenci. MUHOpHI
u anredpandecKue
nonosiHeHus. Paznoxenue
ONPEIEIUTEIST MATPULLBI
10 3JIEMEHTAaM CTPOKHU 5 5
i cronbna. ObparHas
Marpuna. Paur MaTpuusl.
2. | Pazgen 2. Teopus Tema 2.1 Cuctemsl N | CucteMsl N TUHEHHBIX 2
CHUCTEM JIMHEWHBIX JUHEWHBIX anrebpau- | anredOpanyeckux
YPaBHEHUH. YECKUX YPaBHEHHUM C N | ypaBHEHUH ¢ N
HEH3BECTHBIMH. HEU3BECTHBIMU. Y CIIOBUE
COBMECTHOCTH CHUCTEMBI
JMHEWHBIX alreOpandecKux
ypaBHenuit (CJIAY).
MarpuuHasi 1 BEKTOpHas
3anuck CJIAY. Beinykinbliil

15




MHOI'OYT'OJIBHUK Ha
MJIOCKOCTHU U
MHOT'OTPaHHUK B
IIPOCTPAHCTBE.
I'eomerpuueckas
HWHTEpIpETaIs PelICHUs
CUCTEM JIMHENHBIX
YPaBHEHUM U HEPABEHCTB.

Tema 2.2 Mertoasl
peuieHus CUCTEMBI
JIMHEHHBIX
anredpandecKux
YpaBHEHUI

Metonapl pemienusa CIIAY
(MaTpu4HBIH METON,
Kpamepa, ["aycca).
[Ipumenenue MeTOoa
Kopnana-I'aycca K
BBIYHUCIICHUSIM panra
MaTpullbl U OOpaTHOM
MaTpuiibl.  CuctemMbl M
JIMHEHHBIX YpaBHEHUU C N
HEU3BECTHBIMU. Teopema
Kponekepa-Kanemnnu.
Cucremsl JTIMHEHMHBIX
OJTHOPOJHBIX YpPaBHEHH.
DyHIaMeHTaIbHas
CUCTEMa PEIICHHUH.

Pa3zgen 3. MHorowieHbI
¥ KOMIUIEKCHBIE YHCIIa.

Tema 3.1
KommekcHple 4mcla.
Apudpmernueckue
onepanuu HaJ
KOMIIIEKCHBIMU
YHCIIAMU.

[lonsiTHE ~ KOMIIJIEKCHOTO
yucna. ['eomerpuueckas
uHTepnperanys. Moayis,
apryMEeHT KOMIIJIEKCHOTO
yucia. Anrebpandeckas,
TPUTOHOMETPHUUECKAS,
MOKa3aTeabHas (bopMbI
KOMIUIEKCHOTO YHUCJIA.
Apudmernueckue
orepanuu Hajl
KOMIUIEKCHBIMU YK CIIaMHU.
dopmyna Myaspa.
W3Bneyenne KOpHA U3
KOMIUIEKCHOTO YHCJIa

Paznen 4.
DJIEMEHTHI
BEKTOPHOM
anreOpsl.

Tema 4.1 BekTopsl.
OcHOBHBIE TIOHATHA H
TUHEHHBIE  OTeparuu
HaJl BEKTOpaMH.

Bexkropsl. OcHoBHbIE
TIOHSITHSI. Jluneitnbie
OIlepally HaJl BEKTOPaMHu.
[Ipoeknns BeKTOpa Ha OCk.
Monaynb BEKTOpA.
JleicTBUs HaJl BEKTOPaMU.
CkanspHoe npou3BEIACHUE

BEKTOPOB. JIuneiinas
3aBUCUMOCTh  BEKTOPOB,
OCHOBHBIE TEOPEMBL.

I'eomeTpuyeckuii  cMbICIT
JTUHEHHOMN 3aBUCUMOCTH 2-
X, 3-X U 4-X, BEeKTOPOB.

16




Tema 4.2
Henuneitnele  onepa-
LMW HAJI BEKTOpaMH
3aJaHHBIMA KOOpAUHA-
TaMH.

Henuneiinpie  onepanuu
HaJl BEKTOpaMHU 3aJlaH-
HBIMU KOOpJIMHATaMU.
BekropHoe  npowusBene-
HUE BEKTOPOB, CBOMCTBA,
MIPUMEHEHUE.
CmemianHoe Mpou3Belie-
Hus BekTopoB. CBoiicTBa
CMEIIIAHHOTO  MPOU3BEJIe-
HHUSL.

Pazgen 5. JlubenHsble
MIPOCTPAHCTBA.

Tema 5.1 Jluneiinsie
npocrpascTea. EBkiu-
JIOBO IIPOCTPAHCTBO.

JIuHeiHble TTPOCTPAHCTBA.
AKCUOMBI JIMHEHOT O
IPOCTPAHCTBA, MPHUMEPHI
JIMHEHHBIX IPOCTPAHCTB.
bazuc u pasmepHocTh TH-
HEWHOr0  MNPOCTPAHCTBA.
[Ipeobpa3oBanue Koopau-
HAT TpU NpeoOpa3oBaHUU
0a3uca N-MepHOro JUHEH-
HOTO NIPOCTPAHCTBA.
EBKIua0BEI MPOCTpPaH-
ctBa. Omnpenenenue EBk-
JIUI0BA MPOCTPAHCTRA,
npumepsl. CBolicTBa €BK-
JUI0BOTO TMPOCTPAHCTBA,
HepaBeHcTBO Komm — by-
HsiKOoBckoro.  Ompenene-
HUE HOPMBI, TEOpeMa o
HOPMHMPOBAHHOCTU €BKJIU-
JIOBOT'O TPOCTPAHCTBA, I0-
CTpOEHHE OPTOHOPMUPO-
BaHHOTO 0a3uca.

Pazgen 6. Jlunenusnie
OTIEPATOPHI.

Tema 6.1 Ilousatue nu-
HEHOro  oreparopa,
OCHOBHBIE CBOMCTBA.

JIuneitnbie OIIEpaTOopBl,
cBoiictBa. llonarne 1u-
HEWHOr0 omeparopa, oc-
HOBHBIC CBoOMcTBa. JlelcT-
BUS HaJ| JTUHEHHBIMU OIle-
paropammu. Marpuunas
3aluCh JIMHEWHOro orepa-
TOpA. [IpeoOpazoBanmue
MaTpULbl JTUHEHHOTO OIle-
paTtopa Tpu Tepexoje K
HOoBOMY ©Oasucy. Cobcr-
BCHHBIC 3HAYECHHS M COO-
CTBEHHBIE BEKTOpPbI JIU-
HEWHOTO oneparopa.
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Pazgen 7.
AHanuTH4ueckas
reoMeTpHus Ha
IIJIOCKOCTH 51 B
MPOCTPAHCTRBE.

Tema 7.1

Auanutnueckas

reoMeTpus
IIJIIOCKOCTH

Ha

[Ipsimass B mpocTpaHCTBE.
[IpssmMasgs M MIOCKOCTH B
MPOCTPAHCTBE. Ob6mee
ypaBHEHUE NPSAMOU B IIPO-
ctpadcTBe. KaHoHM4eckoe
YpaBHEHUE MPSAMOU, IIPO-
XOIIIEN yepes JIBE
TOYKH. ITepexon oT
o0mero  ypaBHEHUS K
KaHOHHUYECKOMY. Yron
MEXIy ABYMS MPSMBIMH,
YCIIOBUSL TApaJIENIbHOCTH
U TNEpHEHAUKYISIPHOCTH.
Yron wmexay npsaMou u
IJIOCKOCTBIO, YCIIOBHS
napauIeIbHOCTU u
NEepPHEHANKYISIPHOCTH.
IImockocTs, OCHOBHBIC
YpaBHEHUS.
[IpeobpazoBanne Koopau-
HaT Ha mockoctu. OO01iee
ypaBHEHHUE IJIOCKOCTH.
Henonnsie YpaBHEHUSA
IUIOCKOCTH, ypaBHEHHE
IJIOCKOCTH, TMPOXOJSALIEH
4yepe3 O/IHY, TPU TOUKHU.

Tema 7.2

Axanutu-

yeckasi TeoMeTpusi B
IPOCTPAHCTBE.

HopmupoBannoe ypaBHe-
HHE IUIocKocTu. Paccros-
HUE TOYKH JO IUIOCKOCTH.
Yron Mexay — IUTIOCKO-
CTSIMH, YCIIOBUS Tapai-
JEeNbHOCTH W TEepIeHIu-
KYJSIPHOCTH  TIIOCKOCTEH.
Kpussie BTOporo nopsaxka.
l'unepOona, onpenenenue,
BBIBOJI YpaBHEHUS, UCCIIe-
noBaHue (opmbl. AcuM-
TITOTHI THTIEPOOITBI

Pazgen 8. Teopus npe-
JITIOB.

Tema 8.1 Ilpenen um-

CIIOBOH
TEJIbHOCTH.
byHKIUH.

IIOCJIEI0BA-
[Ipenen

Yucnossle
MOCIIEZIOBATELHOCTH U
MIPENETIBI. CsoiicTBa
CXOMSIINXCS
MIOCJIE0BATEIBHOCTEN.
[Iepemennsie "
[IOCTOSIHHBIE ~ BEJIMYMHBL
OYHKIMA M CIIOCOOBI HX
3a7aHusl. OcHoBHbIE
3NieMeHTapHble (PYHKIUH U
170 rpaduKH.
HNuTepnonrposanue
(bYHKIHIA. [Ipenen
(dhyHKIMH.
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Tema 8.2 OcHOBHEIC
TEOPEMBbl O TMpejesnax.
HenpepbiBHOCTh  yHK-
Inu.

OcCHOBHBIE ~ TEOpPEMBI O
npejeniax. 3ameyareibHble
IpeIeNbl. 3anava 0
HCIIPCPHIBHOM HAYMCIICHUU
IpOLEHTOB.  beckoHeyHO
Maipile W OECKOHEYHO

OobIme (hyHKIMN.
OKBUBAJIEHTHBIE
OECKOHEYHO MaJible

¢bynkupn.  OHOCTOPOHHUE
npenenbl.  HenmpepbIBHOCTH
¢bynkmmu. Knaccupuxarms

TOYEK pa3pbIBa.
Paznen 9. | Tema 9.1 IlpomsBognas | [IponsBogHass  QyHKIUH.
JuddepenmansHoe byHKIHH. I'eomerpuueckuit u
HCYHCIICHUE byHKIMi MEXaHUYECKUI CMBICIL.
OJTHOW TIEpEMEHHOMN OcHOBHBIE TIpaBWja U

IPUEMBI

b hepeHIIPOBAHNS.

Tabnuna  npOU3BOAHBIX
OCHOBHBIX 3JIEMEHTAaPHBIX
¢bynkumid.  [IpousBognas

CJIOKHOM, 00paTHO,
HESIBHOM,
napamMeTpUIeCKH

3aJIaHHON (PYHKIIHH.

Tema 9.2
[lonstTue  nuddepen-
1rasna GyHKIH

[onstne muddepenmana,
TEOMETPUYECKUIT  CMBICIL.

OCHOBHEIE CBOIiCTBa
mddepenimana.
[IpousBoaHbie "

nuddepeHyansl  BbICIIUX
nopsiKoB. VIHBapuaHTHOCTh
(hopmbl TIEPBOTO u
HEMHBApUAHTHOCTb  (POPMBI
BBICIIIX AU PEepPEHIINATIOB.

[Ipunoxxenus
pou3BoHON. (OCHOBHBIE
TEOPEMBI

g depeHInaIbHOTO
HCYMCIICHUS (Pepma,
Ponns, Jlarpamxa, Komm).
IIpaBuio Jlonurans
PacKpbITUS
HEOIIPEIEICHHOCTEN.
®opmyna Teinnopa u ee
CBS3b c 3ajauen
MPUOIMKEHHOT O
BBIUHUCIICHUS ~ 3HAYEHUI
byHKIUY. Onenka

OCTAaTOYHOI'O 4YJICHA.
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Tema 9.3 [IpumeHnenue
g epeHInaIbHOTO

UCUHUCIICHUSI K HCCIIe-
JOBaHHUIO (QYHKIUH |

rpadu-

IMOCTPOCHUIO
KOB.

[Ipumenenue

g epeHnnaIbHOro
UCUUCITICHUS K
WCCIEAOBAHUIO (DYHKIIHIA
U MIOCTPOEHUIO I'pa(hUKOB.
IIpusnaku
MOHOTOHHOCTH.
OKCTpeMyMbl M IpaBHiia
ux HaXO0X/IEHU.
BrinmyknocTs,
BOTHYTOCTb, TOYKH
nepernda. ACUMITOTHI

Hroro yacos B 1 cemecTpe

36

14

Cemectp 2

10. Pasznen 10.
HuterpanbHoe
ucuucieHue (QyHKmi
OJTHOM ITEPEMEHHON.

Tema 10.1
Heonpenenenunblii

UHTErpand (QYHKIIHA
OJIHOW TIEPEMEHHOM.

[TepBooOpa3zHass GyHKIHU U
HEONpeJeJICHHbIN NHTETpall.
CBoiicTBa HEONPEIEIEHHOIO
uHTerpana. HMurterpan ot
OCHOBHBIX 3JIEMEHTapHBIX
¢yskunii. OCHOBHBIE METOIBI
UHTETpUPOBAHUS
(HemocpeCcTBEHHOE
UHTErpUPOBAHHE,
IIEPEMEHHOM,
UHTErPUPOBAHKE IO YaCTSIM).
WNHTterpupoBanue
paLMOHATIBHBIX
HNuterpupoBanue
TPUTOHOMETPUUECKHUX
¢bynkimii. MHTErpupoBaHue
HEKOTOPBIX
HppalMOHAaIbHbIX u
TPAHCLEHJICHTHbBIX QYHKIUI.

3aMCHa

IpoOeii.

Tema 10.2
OrnpeneneHHbIl
WHTETrpall.
Hexotopsle
TIPUIIOKEHUS
ONPEJIEIEHHOT O
HHTETrpaia.

[TonsiTue OITPEIEIIEHHOTO
UHTETpaa, €ero
r€OMETPUYECKHUN CMBICIL.
CpolicTBa  ONpEAEIEHHOTO
nHTerpana.  VIHTerpaibHble
CYyMMBI. WuTerpan  kak
(GyHKIUS BEpXHEro Ipejena.
dopmyna HeroTona-
JletGHMIA. Teopema o
CpEIHEM. Brpruncnenue
ONpENEIEHHOIO0  HMHTErpaja
METOJIaMH  MHTErPUPOBAHMS
[0 4YacTAM W  3aMEHBI
IIEPEMEHHOM. Hexotopsie
F€OMETPUUYECKHE u
SKOHOMUYECKHUE MTPUIIOKEHUS
OIIPEACICHHOTO HHTErpaJIa.
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Tema 10.3
HecoOcTBennbie
WHTETPaJIbI,
MpU3HAKU
CXOJIUMOCTH.

HecoOGcTBeHHBIE WHTETrpAIbI,
MIPU3HAKH CXOIMMOCTH.
(HecoOcTBeHHBIE HWHTETPAITBI
1 - ro, 2 — ro pona.
Onpenenenue,
(dbopMynHpOBKa  TPU3HAKOB
CXOJIMMOCTH. Kpurepuit
Komm CXOOMMOCTB
uHTerpasia. AOcoioTHas U
yCIIOBHAs CXOANMOCT,
HECOOCTBEHHBIN WHTETrpan 2
— TO pona, (GopMyIHpPOBKa
kputepusa Komm npuszHakos
CXOJMMOCTH.
[Tpubnuxennbie METO]IbI
BBIUMCIICHHS  OTPEICTICHHBIX
UHTETPaJIOB. DopmyIsl
Tparenuu, NPSIMOyTOJILHIKOB
U Cumricona, OIIEHKa
MOTPEITHOCTH BBIYHCIICHHSI.

11.

Pa3nen 11.
HuddepentmansHoe
ucuucieHne  (QyHKIUH
MHOTHX ITePEMEHHBIX.

Tema 11.1
YacrtHbie
MPOU3BOJIHBIE
byHKIUMA
HECKOJBKUX
MEepEMEHHBIX

YacTHblE NPOU3BOJHBIE U
gacTHele auddepeHnnans.
Judbdepennmpyembie
¢bynkiuu. HeoOxomumoe
JOCTaTO4YHOE yCIIOBHE
Qg QepeHIpyeMOCTH.
IIpounsBoaHas CII0’)KHOH
GyHKIHH. [TonHprit
nuddepeHma.
[IpousBoanas o
HalpaBJICHHIO. I'panuenr.
CBsi3p  IPOM3BOAHOM IO
HAalpaBJICHUIO C TPaJUCHTOM.
[IpousBoaHbIE U
muddepeHnnansl  BBICIINX
MOPSI/IKOB, PaBEHCTBO
CMEILIaHHBIX  MPOU3BOJHBIX.
Haubonbiiee u HaumeHblee
3HAYCHUS ¢byHKIMH.
ODKCTpeMyM U YCJIOBHBIN
9KCTpeMyM (YHKIMH MHOTHX
TIEPEMEHHBIX. Meton
MHOXxHUTENEH Jlarpanxa.

12.

Paznen 12. Kparnbie
MHTErpaJibl

Tema 12.1

Ennnas cxeMa
BBEJICHHUS BCEX
HMHTETPAIIOB.
Kpatubie
WHTETPaJbI.

Emnnas cxema  BBedeHHA
Bcex wuHTerpanoB. [lonsaTue
nuamerpa o0nacTH.
Paccmotpets IATh
Ppa3IMYHBIX peanuzanuii
00JIaCcTH B COOTBETCTBUHU C
HWHTETpaJlaMu B cxeMme. [laTp
IIOHATHE - pa3bueHus
00JJaCTH W HWHTErPAJIbHO -
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CyMMBI, IIOHSTHE
HHTETpAIOB. DOpMyJIMPOBKA

TEOpEM CyILIECTBOBaHUS
UHTETpajioB B cxeme.
CaoiicTBa UHTETPAJIOB.
Brruucnenue KpaTHBIX
WHTETPAJIOB B
MPSIMOYTOJIbHBIX

KOOpPJIMHATAX. Csenenus

JIIBOMHOTO HWHTErpasa K
MOBTOPHBIM HMHTETpajiaM B

MPSIMOYTOJILHOM o0macTH.
Brruncnenue TPOMHBIX
WUHTETPaJIOB. 3ameHa

MEePEeMEHHBIX B  KpPaTHBIX
uHTerpanax. OrtoOpaxeHue

IUIOCKHUX obacTei.
KpusonnHelinsie

KOOpAMHATHI, IUIOAAb B
KPUBOJIMHENHBIX

KOOpAMHATaX, Iepexon K
HOJISIPHBIM KOOPJIHMHATAM.
[nnuaapudeckue "

chepuueckue  KOOPIUHATEHI.
3aMeHa  TEPEMCHHBIX B
TPOMHOM HMHTErpaJIe.

Tema 12.2
IToBepxHOCTHBIE
UHTErpajibl MEepBOTo
Y BTOPOTO pojaa

[IoBEpXHOCTHBIM  MHTErpan
IepBOro  pojaa, CBOWCTBA,
BBIYHUCJICHUE. [Tnomans
MMOBEPXHOCTH, Macca U LEHTP
TSDKECTH MaTepualbHOU
MMOBEPXHOCTH.

[IoBEpXHOCTHBIM  MHTErpai
BTOPOrO  pOJia, CBONMCTBA,

BBIUNCIICHHUE. dopmyia
Octporpaackoro-I'aycca.

dopmyna Crokca.
Hexkotopsie MIPUIIOKEHUS

MOBEPXHOCTHOTO ~WHTErpaa
BTOPOT'O POJIa.

Tema 12.3
KpuBonunelinbie
UHTErpaJIbl [IEPBOTO
Y BTOPOTO poAaa

KpuBonuHelHblii  uHTErpan
MepBOro  pojaa, CBOWCTBA,
BBIYHCIICHUE, IPUMEHEHHUE.
PabGora  cunoBoro  mous.
KpuBonuHelHbIl  MHTErpan
BTOPOrO  pOJa, CBOWMCTBA,

BBIYHCIICHHE. ®opmyna
I'puna. Ycnosus
HE3aBHCHUMOCTH

KPHUBOJIMHEWHOI'O HHTErpajia
BTOPOr0O poja OT IyTH
MHTEIPUPOBAHUSL.
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Otpickanue (QYHKIHH — TIO
nonHoMy  auddepenimany.
CkansipHoe ¥  BEKTOpPHOE
OJIsl.

HToro yacoB Bo 2 cemectpe

18

14

Cemectp 3

13. | Pazpmen 13.
Huddepennmanbapie
ypaBHEHHUS

Tema 13.1
HuddepennmanbHbl
e YpaBHEHHS.
OCHOBHBIC TIOHSATHSI.

Huddepennunanbuble
ypaBHEHHUS. OCHOBHBIE
TTOHSATHSL.
Judbdepennmanbapie
ypaBHeHus 1 — ro mopsaxa.
Huddepennmanbapie
ypaBHEHUs
MOPSIKOB.
OJIHOPO/IHBIE
nuddepeHraIbHbIC
ypaBHEHUS BBICIIIUX
MOPSIKOB. CrtpykTtypa
o01Iero penieHus JIMHEHHOTO
OJIHOPOJHOIO YpaBHEHHS.
®opmyna OCTporpajackoro —
JInyBuiis.

BBICIIINX
JInHeiinbie

Tema 13.2

Cucrema
OOBIKHOBEHHBIX
muddepeHIaTbHBI
X YpaBHEHUU
HEPBOTO MOPsAIKA

JIuneliHbIE  HEOJHOPOJAHBIE
nuddepeHraIbHbIC
ypaBHeHUsa 1 — ro mopsaxa.
Cucrema OOBIKHOBEHHBIX
g depeHIMaTBHBIX
ypaBHEHUU
MOPSIKA.

epBoro

14. | Pazgen 14. YuciaoBele
U (pyHKIHOHAJIbHbBIE

pSABI

Tema 14.1
YwucoBelie u
byHKIIMOHATIbHBIE
PSAIBI

YucaoBrie PAIBL.
CxoaumocTh U CymMMa psja.
HerictBus ¢ psanamu. Metoabl
HCCIICAOBAHUS CXOJHUMOCTH.
OYHKUHUOHAIbHBIE PABI.

15. | Pazmen 15. Cunywyaii-
HbIE€ COOBITHSA

Tema 15.1
OCHOBHBIC TOHSTHS
U TEOPEMBI TEOpPUU
BEPOSATHOCTEMN

CnyyaitHoe coObITHE.
Onepanun Hang
3JI€MEHTAPHBIMHU
coObrTusimu. Knaccuueckoe u
CTaTHUCTHYECKOE
ONpENIeNICHUsT  BEPOSITHOCTH
coObiTust. ['eomeTpuueckas
BEPOSATHOCTb.
Kombunaropuka.
[lepectanoBku, pa3menieHus,

COYETaHMS. VYcnoBHas
BEPOSTHOCTb.
HezaBucumoctsn COOBITHH.

BepostHOCTh mpou3BeneHus,
CyMMbI coObITH. Dopmyna
IOJIHOU BEPOSTHOCTH.
dopmyna Baiieca.
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ITocnemoBaTenbHOCTDH
HC3aBUCHUMBIX HCHLITaHHﬁ.

®dopmyna bepnymnm.
dopmyna Ilyaccomna.
®dopmyna Myaspa-Jlannaca.
16. | Pasmen 16. | Tema 16.1 CryuaitHas BEJINYHHA.
Ciyyaiinbie Bunsl  ciydaitHeix | [luCKpeTHBIE u
BEJIMYMHBI BEJIMYMH. 3aJaHue |HEelpepbIBHbIE CllydaiiHble
JIUCKPETHOM  CIIy- | BEJIMYUHBI. DOyHKIUA

YallHOW BEJIMYMHBI. | pACIPENETICHUS.

UucnoBble XapakTe-
PUCTUKH CIIy4aiHbIX
BEJINYVH.

Pacripenenenune BeposiTHOCTEH,
IUIOTHOCTh paclpeiefieHus U
UX CBBb C  (QyHKIOHEH
pacrnpeeneHusl.

UucnoBble  XapakTEpUCTUKU
CIIyYaillHbIX BEJIMYMH. BuHJbl
pacnpeneneHus  IUCKPETHBIX

CITyJaitHBIX BCJTMYHH
(bepuymm,  OmHOMHMATBHOE,
Ilyaccona,

TUIIEPTeOMETPUYECKOE) U HX
YHUCTIOBBIE  XapPaKTEPUCTUKH.

Bunbt pacrnpeneneHus
HeNpepbIBHBIX CITy4aiHbIX
BEJIMYUH (paBHOMEpHOE,
HOPMAJIBHOE,
JKCIOHEHIUAIILHOE, Oera-
pacrpeneneHue) 51 170:4
YHCJIOBBIE  XapaKTEPUCTUKH.
Cucremsl CIIy4aiHbIX
BEJIMYMH. OyHKUUA
pacnpeneneHus,
pacrnpeneneHue

BEPOATHOCTEH W IUIOTHOCTH
pacrpeneneHus CHUCTEMBI

JBYX CIIy4allHbIX BEJIMYHUH.
VYcnoBHOE paclipenesneHue u

ero YHCIIOBBIE
XapaKTEPUCTUKH.

Koapuanus, xoapdumuent
KOppeJIALNH, JTUHENHas
perpeccus. 3aKOHBI
pacnpesenenus 772,
CrplozeHTa, ®umepa.
Tumnossie 3aKOHBI

pacnpeneneHuss U cdepbl ux
MIPUMEHEHHUSL.
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17. | Pasgen 17. Meroms | TeMa 17.1 | OcHOBHEBIE 3aj1a4u | 2
MaTeMatiueckoii  cra- | OCHOBHBIE IIOHATHS | MATEMAaTHYECKON
THCTHKIL MaTeMaTH4eCKOM CTaTUCTUKH. BpibopouHas
CTaTUCTHKH u reHepajibHas
COBOKYITHOCTH. Tunsl
BBIOOpOK. CTaTHCTHYECKOE
pacrnpeneneHue BBIOOPKH.
OMmnupudeckas  QyHKIHUS
pacnpenenenusd. I[lonuron
4acTOT U THCTOrpaMma.
Tema 17.2 | CtaTtucTuyeckue OLIEHKU. | 2
Craructuueckue ToueuHas OLICHKA
OLIEHKU I1apaMeTpOB | MapaMeTpoOB paclpeaeIeHUs
pacnpezeneHus MeTOoJIaMu MOMEHTOB,
HauOOJIbIIETO
IPaBIONOI00HS,
HaMMEHBIINX KBaJIpaToB.
NHurepBanbHas OLICHKA,
JIOBEPUTEIbHBI ~ UHTEpBAJl,
JIOBEpUTEIIbHAS BEPOATHOCTD.
JloBepUTEIbHBIE HHTEPBAJIBI
AL OLICHKH
MaTeMaTHYECKOro OKUAAHUS
U JUCIEPCUU HOPMAJIbHOTO
pactpenenenus.  Meroauka
IPOBEPKU  CTATUCTUYECKUX
runote3.  OOmas  cxema
MIPOBEPKU  CTATUCTHYECKUX
runore3. Ommbku | u |l
pona. Kputepuit CtbrofieHTa,
dumepa, y°.
HUTOI'O gacoB B 3 cemecTpe: 16 | 4
Bcero yacoB: 70 | 16
4.2.3. J1abopaTopHbIii NPAKTHKYM
Ne HaumenoBanue HaumeHoBaHue Conep:xanue Bcero yacos
n/ pasznena (TemMbl) J1adopaTopHOH JlabopaTopHoii padoThI oo 3 | 03
n AUCHHUITHHBI padoThI o | @ | ®0
[0)
1 2 3 4 5 6 7
Cemectp 1
1 | Pazgen 1. Matpunsl u | JJabopartopHast pa- | Onepauuu Haja Marpuuamu. | 2 2 2
onpeaeJuTe 6ota Nel. | Berunciienne onpenenurtenei
Omnepanuu Hajg mat- | N — ro nopsjaka. Beruncienue
puniamu. Omnpenenu- | MUHOPOB M alredpandeckux
TeNU JIOTIOJTHEHUH.
2 | Pa3men 2. Teopus JlaboparopHas pa- | Pemienuii cucrem nuHEWHbIX | 4 2
CHCTeM JIMHEeHHBIX 6ota Ne2. Cuctemsl | ypaBHEHUI METOJaMHU:
YPABHEHHU. JIMHEMHBIX ITo dopmynam Kpamepa;
YPaBHEHUHU MaTpu4HbIM METOA0M;
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Meronom ["aycca.

3 | Pa3zmen 3. JlaGopatopnast pa- | [lonsTue KOMILJIEKCHOTO 2
MHoro4jieHbl u oora Ne 3. | uncna. I'eomerpuueckas
KOMILIeKCHbIe ynciaa. | KommiekcHbie MHTEpIIpETALIHSL. Monynb,
qucia. apryMeHT KOMILJIEKCHOTO
Apudmernueckue qucha. Anrebpanyeckas,
orepanuuu HaJ | TPUTOHOMETpHUYECKas,
KOMIUIEKCHBIMU noKasareabHas (hopMbI
YHUCJIAMH. KOMILJIEKCHOT'O YUCIIa
4 | Pa3nen 4. DiieMeHTBI JlaGopatopnas pa- | Onepanuu Haj BeKTOpamu. | 2 2
BEeKTOpHOM ajredpbl. | 6ota Ne 4. Bekropsl. | CkansipHoe, BEKTOPHOE U
OcHOBHBIE TIOHSATHS | CMEUIAHHOE  MPOU3BEICHUE
u JINHEWHBIE | BEKTOPOB.
orepanuu Hajl
BEKTOPaMH.
5 | Pa3men 5. Jluneitnble | JJabopaTtopHas pa- | basuc u pasmepHocts - | -
NPOCTPAHCTBA oota Ne 5. | HEHHOTO IIPOCTPAHCTBA.
JIuneitnbie [IpeoOpazoBanre KOOpIWHAT
IIPOCTPAHCTBA. Ipu npeodpa3oBaHuu Oasuca
EBxnunoso N-MEPHOIO JINHENHOTO
IIPOCTPAHCTBO. IIPOCTPAHCTBA
= . 2
6 | Pazgen 6. Jlumneiinble | Jlaboparopnasi pa- | JIuneiinbie OIepaTopsl, | -
oneparTopbl 6ora Ne 6. Ilonstue | cBotictBa.  IlonsaTue  nm-
JIMHEHOTO HEHOro  omeparopa, Oc-
omneparopa, HOBHBIE CBOMCTBa. JlelcTBUs
OCHOBHBIE Haj JIMHENHBIMU ome-
CBOMCTBA. paTopaMu
7 | Pa3men 7. | JTaboparopnas Paccrossame ot TOukM g0 | 2 2
AHaJNTHYeCKasA pabota Ne 4. | npAaMOM M  IUIOCKOCTH B
reoMeTpus Ha | [Ipsamas U | IPOCTPAHCTBE. YTONI MEXITY
MJI0CKOCTH u B | IIJIOCKOCTh B | IPSIMOM U TUIOCKOCTBIO
NpocTpPpaHcTBe. MIPOCTPAHCTBE.
8 |Pasmen 8  Teopus | JlabopaTopHas Brruucnenue npeaenoB | 4 2
NpeesoB. pabota Ne 5. byHKINN
[Mpenen  ¢pyHKIMM.
3ameuaTenbHbIe
IpeJienbl
9 | Pa3gen 9. | JJabopaTopHas Hccnenoanue pyHKuuid u 4 2
Juddepenunanbroe pabota Ne 6. MOCTPOEHUIO IPapUKOB C
ucuuciaeHue ¢Qyukuui | [Ipumenenue IIOMOIIBIO OHATHUS
O/IHO¥ TIepeMeHHOI nuddepeHnnanpHOT | TPOU3BOIHON (DYHKITUM
O HCUUCIEHHUA K
UCCJIeI0BAHUIO
byHKIMIA u
MOCTPOEHUIO
rpaduKoB.
Bcero yacos B 1 cemecTpe: 18 14
Cemectp 2
7 | Pa3nen 10. | JTaGopatopHast  pa- | OCHOBHBIE METOJIbI HHTETPH-
HNuTterpanabHoe 0oTa. poBaHMsl (HEMOCPEICTBEHHOE

26




ucuucienue ¢yuxkumii | Heonpenenenusiit UHTETPUPOBAHUE, 3aMeHa
O/IHOM IepeMEeHHOIA. UHTErpan (QyHKUMHA | IepeMEeHHOH, WHTEerpupoBa-
OJIHOM IEPEMEHHOM. HUE TI0 YaCTsIM).
8 | Pasnen 11. | JlaGopatopHass  pa- | HacTHbIE TPOU3BOJHBIE U 2
JuddepenuuanbHoe oora. JacTHbIE TU(dEepeHIIHATIBL.
ucuncienue ¢yukumi | Yactubie MpOoU3-
MHOTHX EPEMEHHBIX. | BOJHbIE  (YHKIINHU
HECKOJBKUX Iepe-
MEHHBIX
Bcero yacoB Bo 2 cemecTpe: 4
Cemectp 3
9 | Pa3nexn 14. YnciaoBeie | JlabopatopHas pa- | YucnoBeie psgel.  Cxomu- 2
U QYHKIMOHAJIbHbIE oora. MOCTh M CymMMa psna. [eicr-
pAAbI YucnoBele U (yHK- | BUS ¢ psaaMud. MeToasl Hc-
LHWOHAIbHBIC PAABL. | CIEIOBAHMS CXOJUMOCTH.
DOYHKIHUOHATBHBIC PSJIBI.
10 | Pazgen 15. Cuayuaii- | JlJaboparopuas pa- | CnyuaitHoe coObiTHe. Ore- 2
HbIE COOLITUSA oora. pauMu HaJ 3JIEMEHTApHBIMU
OcHoBHble TOHATHUS | coObITHsAME. Kiaccuyeckoe u
U TEOpEMbl TEOpPUU | CTATUCTHUUECKOE  OIpejelie-
BEPOSITHOCTEM. HUSL BEPOATHOCTH COOBITHUSA.
KombunaTopuka.
Bcero yacoB B 3 cemecTpe: 4
Bcero: 12
4.2.4. TIlpakTU4ecKue 3aHATHUS
Ne HaumeHoBaHue HaumeHoBaHue Conep:xanue Bcero yacos
n/ | pasaesia AUCHUIIMHBI NMPAKTUY€eCKOI0 NPaKTHIECKOTO 3AHATHS |~~~ T3 o
n 3aHATHS ®| 0|3
Q) ()]
0
1 2 3 4 5 6 7
Cemectp 1
1. | Pa3zagen 1. Marpunsl u | Onepanuu Hax Matpu- | Onepanuu  HaxX — Martpu- | 2
onpeaeJInTeu LaMH. Brruucnenue | namu.
ONPEIIEITUTENEH. Munopsl u anrebpaunye-
ckue JomnojHeHus. Pas-
JIO)KEHHUE  ONpPEeeTUTEINs
MaTpuUllbl IO BJIEMEHTam
CTPOKH MJIA CTOJIOTIA.
2 | Pa3gen 2. Teopus Permenne cucteMm | Meronsr pemenus CJIAY | 4 2 | 2
CHCTEM JIMHEHHBIX JIMHEHHBIX (MaTpUYHBIHA METO/,
YpPaBHEHHH. YPaBHEHUH. Kpawmepa, laycca).
[Ipumenenne METOJIa
Kopnana-I'aycca K
BBIYUCIICHUSIM paHra
MaTpulbl ©u  0OpaTHOI
MaTpPHIIBI.
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Pa3nea 3. Kommnekcuele umcna. | [IoHATHE  KOMIUIEKCHOTO 2
MHoro4/jieHbl 1 Apudmernueckue gucia. ['eomerpuueckas
KOMILJICKCHBIE YHCJIa olepanuu HaJ | uHTepnperanusa. Monyib,
KOMIUIEKCHBIMU apryMEHT KOMIUIEKCHOIO
YHCIIAMHU. yuciaa. AnreOpanyeckas,
TPUTOHOMETPHUYECKAs,
MoKa3aTenbHas hopmbl
KOMILJIEKCHOT'O YHUCIIa
3 | Pazgen 4. Daementbl | Bektopel. Omepanuu | Bekroproe npousseneHue | 2 2
BEKTOPHOM ajredpbl. | HaJ BEKTOpaMH. BEKTOPOB, CBOIICTBa,
npuMeHeHnue. CmenaHHoe
IIPOU3BENICHUSI BEKTOPOB.
CBoiicTBa  CMEIIAaHHOTO
IIPOU3BEICHUS.
Paspnen S. JIuneiinbie JInnelinbie basuc u pasmepHoCTh M-
NPOCTPAHCTBA IIPOCTPAHCTBA. HEHHOr0  NPOCTPAHCTBA.
EBxnunmoBo [IpeoOpazoBanne Koopau-
IIPOCTPAHCTBO. HaT IpU NpeoOpa3oBaHUU
0a3uca N-MEpHOTO
JMHENHOI0 IPOCTPAHCTBA 2
Pa3nea 6. JInneiinbie Ilonsatne  nmHelHOrO | JIMHEHBIE  OIEpaTOpHI,
onepaTopsl orepaTopa, OCHOBHBIE | cBOoMcTBa. IlonsTne in-
CBOIICTBa. HEHHOro omneparopa, oOc-
HOBHBIE CBOICTBA.
JlewicTBus Hajg
JMHEMHBIMU OlIEpaTOpPaMHu
4 | Pa3zgen 7. | llpsimast 1 mmockocth B | KaHoHWYeckoe ypaBHeHHE | 2 2
AHaJuTHYeCKas IIPOCTPAHCTBE. IIPSIMOH, IIPOXOsALIEH
reoMeTpus Ha yepes JBE TOUKU
IJIOCKOCTH " B
NpOoCTPaHCTBe.
5 |Pasgen 8  Teopus | Beruucnenue npenenos | [Ipenen ¢byskipm. | 2 2
NpeJiesioB. nocnenoBareabHocTel | OCHOBHBIE — TEOpEMBl O
U npesenoB GyHKIMU | TIpedenax. 3amedaTelbHble
pe/IeIbL.
6 | Paznen 9. | duddepentmpoanme OcHoBHBIE TIpaBWiIa ® | 6 2
JupdpepenuuansHoe GbyHKUIMH OJHOH | TIPUEMBI
HcuMcieHue (QYyHKIUHA | TEpEMEHHON nuddepeHIMPOBaHMS.
O/IHOM NepeMeHHOU IIpousBogHas  CIIOKHOH,
00paTHOH, HESIBHOM,
IIapaMeTPUIECKH
3aJlaHHOM (PyHKIIHU.
HUTOI'O yacos B 1 cemecTpe: 18 13
Cemectp 2
7 Pasznea 10. Heonpenenennsiit OcHOBHEIE MeTonbl | 8 4
HNuTterpanbHoe uHTerpan. OCHOBHbIE | HHTETPUPOBAHUS
HCYHUCIeHHe PYHKIMHA | METOIbI (HemocpeaCTBEHHOE
O/IHO¥i IepeMeHHOI. HMHTErpUPOBAHUS UHTETPUPOBAaHUE, 3aMeHa
[IEPEMEHHON,
MHTETPUPOBAHUE o
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yacTsaMm). IHTerpupoBanue

palMOHANBHBIX  JIpOOEi.
NuTerpupoBanue
TPUTOHOMETPUUECKHUX
GyHKIHH.
Brruncienue dopmyia Hprotona-
OIIPEEIIEHHOTO Jleiibnuma. IIpunosxeHus
WHTerpaa. OTPEAEICHHOTO
MHTETpaa.
Hecob6cTBenHbIe [IpusHakn  CXOAMMOCTH
WHTErpaibl, NPU3HAKH | HECOOCTBEHHBIX
CXOAMMOCTH. MUHTETPAJIOB.
[TpuOnmkeHHbIE METOIbI
BBIUHCIICHUS
OTIpeIeIeHHBIX
UHTETPAJIOB.
Paznen 11. Huddepenuupyemocts | [lomusiii  auddepenunan. 4
JuddepenuuansHoe ¢byHkuun  Heckonbkux | [IpomsBomHast o
ucyuciaenue QyHKuui MIePEeMEHHBIX HanpaBieHuto. [ 'paaueHt.
MHOI'MX IlepeMeHHbIX. ITpousBoanbIe U
nuddepeHnransl  BRICIITNX
MOPSKOB.
Paznen 12. JIBoiiHble W TpoiHBIE | Bhiuncienue KpaTHBIX
KpaTHble uHTerpajbl. | UHTErpajbl MHTErpajoB B
MPSIMOYTOJIBHBIX
koopauHatax. CBeneHHs
IBOMHOTO HMHTErpajga K
MOBTOPHBIM HMHTErpajiaM B
MPsIMOYTOJIBHON 00JIacTH.
Brruucnenune TPOMHBIX
WHTETPAJIOB. 3ameHa
MEPEMEHHBIX B KPATHBIX
MHTErpajiax.
KpuBonunelinbie
KOOpJMHATHI, IUIOMIAJb B
KPHUBOJIMHEHWHBIX
KOOpJMHATaX, MEPexo] K 6

MOJIAPHBIM  KOOP/AHWHATaM.
[Munuaapuyeckue 51
chepuyeckue
KOOpJUHATBHI. 3ameHa
IIEPEMEHHBIX B TPOHMHOM
UHTETpaJe.

[ToBepxHOCTHBIE
HMHTErpajibl MEpBOr0 U
BTOPOTO poza

Brruucnenue
IMOBEPXHOCTHBIX
WHTETPaJIOB MEPBOro Po/a.
[Imomanes  MOBEPXHOCTH,
Macca M LEHTP THKECTH
MaTepUalIbHOU
MMOBEPXHOCTH.
Brruucnenue
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ITOBEPXHOCTHOT'O
MHTErpaa BTOPOro poja.
dopmyia
Octporpaackoro-I'aycca.
dopmyia Crokca.
Hekoropsle npuiioxeHus
ITOBEPXHOCTHOT'O
MHTErpajia BTOpPOro poja.

KpuBonuneiinbie

HHTCTpaJibl IEPBOTr0 H

BTOPOTO poja

Brruucnenue u
MPUMEHEHUE
KPUBOJIMHEHHBIX
MHTErPaJIOB MEPBOTO POJIa.
PabGora cunoBoro moJs.
Brruucnenue
KPUBOJIMHEHHBIX
HWHTETPaJIOB BTOPOTO PO/JIa.
dopmyna I'puna.
OTbickaHue (QYHKIUHU IO
MOJIHOMY
muddepeHmany.

HToro yacoB Bo 2 cemecTpe

36

14

Cemectp 3

10 | Pa3gen 13.
Judpdepenunans-
Hble ypaBHCHHUS

OOBIKHOBEHHBIE T (-
(depeHnanbHbIe ypaB-
HEHUSL.

Huddepenunansupie  ypas-
HeHus 1 — TO mopsaKa.
Huddepenunansupie  ypas-
HEHHMSI BBICIITUX MOPSIIKOB.
JInneinnbie OZHOPOOHBIE
muddepeHnraIbHbe ypaBHe-
HUS  BBICIIUX  TOPSIKOB.
®opmyna OcTporpaackoro —
JInyBriuts.

Cucremsl
OOBIKHOBEHHBIX

b depeHIMaTbHbIX
YPaBHEHUH [IEPBOTO
nopsiiKa

Pentenne JTMHENHEBIX HEOIHO-
poaHBIX U depeHInaTbHBIX
ypaBHeHus | — ro mopska.
Pemenue cucrem OOBIKHO-
BEHHBIX TU(PepeHITHaTbHBIX
YpaBHEHUHU IIEPBOIO
MOpSJIKA.

11 | Pazgen 14. Ynciio-
BbIe U (pyHKIMO-
HaJIbHBbIE PAABI

CX0IMMOCTb UMCIIOBBIX
1 QYHKIIMOHAJIBHBIX
psaoB

Yucnossle panel.  Cxonu-
MOCTbh M CyMMa psija. Jleicr-
BUA C psagamu. Metonsl uc-
CJIEZIOBAaHUS CXOIMMOCTH.
@DyHKIMOHAIbHBIE PSAJIBL.

13 | Pasgen 15.
Cayuaiinbie
coObITHA

OCHOBHBIE TTIOHATHUA U
TEOPEMBI TEOPUHU
BEPOSATHOCTEMN

Omnepanuu  Hajg dJIEMEHTap-
HbIMH cOoObITHSIMU. Kraccu-
YEeCKO€ U CTaTUCTUYECKOe
ONpeNeNieHUs]  BEPOSTHOCTHU
coObrTus.  ['eomerpuueckas
BeposiTHOCTh.  KomOuHaro-
puka. IlepecraHoBku, pa3-
MEIIEHUA, COodYeTaHusd. Yc-
JIOBHAasi BEpPOSATHOCTH. Bepo-
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ATHOCTb IIPOU3BEACHMUS,
CyMMBbl coObITHII. Dopmyna
MoJIHOM BepoATHOCTU. Dop-
Myia baiieca.

[ToBTOpEHME
HUU

HUCIIbITA-

®opmyna bepnynnu. dop-
myna Ilyaccona. JlokanbHas
U MHTErpajbHbIE TEOPEMBbI
Jlamaca.

14 | Pa3nen 16. Bunel cnydaiiHeix Be- | [lucKkpeTHbIE u
Cayuaiinbie JWYWH. 3ajaHue Juc- |HeIpepbIBHbBIC CIy4aifHbIe
BeJIHYMHBI KPETHOM CIy4aiHOM | BeIMYHHBL. OyHKIMA

BEJIMYMHBL. PacIpEaCICHH.
Pacnipenenenue BEpOATHOCTEN,
IUIOTHOCTh PACHpPENEICHUs |
uX CBA3p ¢ (pyHKUIMEH
pacnpeneieHusl.

Uucnosele  xapakrepu- | UuciioBble  XapaKTEPUCTHKH

CTHKH CITy4allHbIX BEJIW- |CIYYalHbIX M HENPEPhIBHbIX

YHUH. BEJIMYMH. Cucremul
CIly4aiHbIX BEJIMYHH.
OyHKIUA paclpeneneHus,
pacnpezeneHue
BEPOATHOCTEN H IUIOTHOCTH
pacnpezneneHus CHUCTEMBI
JIBYX CIy4YailHbIX BEJIMYHH.
YcnoBHOE paclpenelieHue U
€ro YHUCIIOBBIE
XapaKTEPUCTHUKHU.
KoBapuamnus, ko3¢ ¢umment
KOPPEJISILNH, JIUHENHAs
perpeccus.

15 | Pasnen 17. Meroaer | OCHOBHBIC noHsATHs | OCHOBHBIE 3aJa4u
MATeMATHYECKOT MaTE€MaTU4YeCKOW CTa- | MAaTeMaTU4EeCKOU
CTATHCTHKIL. TUCTUKN CTaTUCTUKHU. BpibopouHas

u reHepalbHas
COBOKYITHOCTH. Tunst
BbIOOpOK. CTaTucTH4ecKoe
pacrpeneiieHue  BBIOOPKH.
Omnupudeckass  QyHKIHS
pacupenenenusd. Ilonuron

YaCTOT U TUCTOTpaMmMa.
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CraTucTuyeckue
OIICHKH [apaMeTPOB
pacipeneneHus

CTaTUCTUYECKHUE OLICHKH.
ToueuHas oreHKa
MapaMeTPOB paclpeieICHUs
METOJaMH MOMEHTOB,
HauOOIbIIETO
MpaBaoONoa00us,
HAaWMMEHBIINX KBaJApPaTOB.
WHTepBanbHas OLICHKA,
JIOBEPUTEJIbHBINA UHTEPBAJ,

JOBCPUTCIIbHAsA BEPOATHOCTD.

JloBepuTeapHbIE HHTEPBAIIBI
JIISL OLICHKH
MaTEeMaTU4YEeCKOr0 OXKUIaHHUs
U JIUCTIEPCUH HOPMAITLHOTO
pacmpenenenus. MeToanka
MIPOBEPKU CTATHCTUYECKUX
runore3. O6mas cxema
MIPOBEPKU CTATHCTUYECKUX
runore3. Omuoku | u 1l
pona. Kpurepuii Ctprofenra,
dumepa, y°.

HToro yacoB B 3 cemecTpe

34

16

Bcero yacos:

88

12

44

4.3. CAMOCTOATEJIBHASA PABOTA OBYYAIOLETI'OCH

Ne HaumenoBanue Ne Buasr CPO Bcero uacoB
n/n pasaena (TemMbl) n/n O |30 | O3
U CIUIIINHBI ()] O | ®O
0
1 2 3 4 5 6
Cemectp 1
1. Pasznen 1. Marpunst u | 1.1. | [loaroroBka kK KOJJIOKBUYMY 11O BCEM 1
onpeaeauTeu BOIIpOCaM pasjena 14
1.2 | PacuerHo-Tpaduueckue paboThI 1
KonTponbHas pabota
2. Paznen 2. Teopus 2.1. | IIpopaboTKa JEKIHii - BKITIOYAET 1| g
CHCTEM JIMHEeHHbIX YTEHHE KOHCIIEKTA JICKIIHIA,
YPaBHEHHUH. npodeccnoHaNIbHOM TUTEpaTypHl,
MEPUOINYECKIX U3TaHUI.
2.2 | IToaroroBka K KOJUIOKBHYMY ITO BCEM 1
Bompocam pazjena. KontponbHas
paborta
3. Paznmea 3. 3.1. | [loaroroBka K MpakTUYECKOMY 1 7
MHoro4wieHbl H 3aHSTHIO.
KOMILJIEKCHbIE YHcJa. PacuetHo-rpaduueckue paboTs
KontponbHas pabora
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4, Pa3znen 4. 4.1 | IloaroToBKa K MPakKTHYECKOMY 1
DJIeMeHThI 3aHATHIO.
BEKTOPHOM
ajareopsol. 4.2 | IloarotoBka K KOJJIOKBUYMY IO BCEM
BOIIpOCaM pasjena.
KontponbHas padota
S. Pazgen S. Jluueiinbie | 5.1 | [IpopaboTka ekuuii - BKItOYaeT 1
NPOCTPAHCTBA. YTeHHE KOHCIEKTA JIEKIIHA,
npoeCCUOHATBHOMN JINTEPaTyPHI,
MEPUOJIMYECKUX U3JTaHUM. 14
6. Paznen 6. Jluneiinbie | 6.1 | [ToaroroBka Kk TECTHPOBAHUIO
onepaTopsl. KontponbHas padota 1
7. Pasznea 7. 7.1 | TloaroroBKa K MPaKTUYECKOMY
AHaJuTHYeCKas 3aHSTHIO.
reoMeTpusi Ha KontponbHas pabora 1
IJIOCKOCTH U B 7.2 | IIpopaboTka JeKIHii - BKIIOYaeT 1 7
NPOCTPaHCTBe. YTEHHE KOHCIEKTA JIEKIIHH,
npodeccnoHanbHOM TUTEPaTyPHI,
NIEPUOIUYECKUX U3TAHUM. 70
8. Paznen 8. Teopus | 8.1 | [loaroroBka K KOJUIOKBUYMY IO BCEM
npeJesoB. BOIIpOCaM paszjiena. 1
[ToarotroBka K TECTUPOBAHUIO
KonTponbHas padbora
[IpopaboTka neKIuii - BKIIOYaeT
YTEHHE KOHCIEKTA JIEKIIHH,
npodeccnoHaNbHOM TUTEPaTyPHI, 7
MEPUOINYECKUX U3/IaHUM.
8.2 | PacuetHo-rpaduueckue paboOThI 1
[ToaroroBka K NpakTUYECKOMY
3aHSTHIO. 1
[ToaroroBka K TECTHPOBAHUIO
KonTponbHas pabota
9. Pa3nen 9. 9.1 | IIpopaboTKa JIEKIHIi - BKITIOYACT 1
HuddpepenuuansHoe YTCHUE KOHCIIEKTA JICKIIW,
HCYHCIeHUE (PYHKIMIA npoeCCHOHATTFHOMN JINTEPaTyPHI,
O/IHOM IepeMeHHOMI NIEPUOJAUYECKUX U3IAHUMN.
9.2 | [loaroroBka K KOJUIOKBUYMY IO BceM | 1
BOIpOCaM pazfena. 8
KonTponbHas pabora
9.3 | PacuerHo-rpadudueckue pabOTHI 1
KonTtponsHas pabora
[ToaroroBka Kk MpOMeKyTOUYHOMY
KoHTpouto. TectupoBanue
Hroro B 1 cemecTpe 34 | 122 | 14

Cemectp 2
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10.

Paspnen 10.
HNHuTerpaiabHoe
HcUYHCJIeHHe PYHKIUH
O/IHO¥ IepeMeHHOI.

10.1

[IpopaboTka JNEeKInii - BKIIFOYAET
YTEHHE KOHCIIEKTA JISKITHH,
npodeccnoHaNbHOM TUTEPaTyPHI,
MEPUOINYECKUX U3TAHUM.
[ToaroroBka Kk IpakKTUYECKOMY
3aHSTHIO.

[ToaroroBka K KOJUIOKBUYMY IO BCEM
BOIIPOCAM pasjena.

10.2

Pacuetno-rpaduueckne paboTsl
KonTtposnbHast pabota

10.3

IToaroroBka K IpOMeEKyTOYHOMY
KOHTpoJt0. TecTupoBanue

42

15

11.

Paznen 11.
JAuddepenunannbHoe
HCYHCIeHUE (PYHKIMIA
MHOTI'MX IIepeMEHHBIX.

111

[IpopaboTka JeKuuii - BKIIOYaeT
YTEeHHE KOHCIIEKTa JICKIHH,
npoeCCUOHATFHON JINTEPaTyPHI,
NEPUOANYECKUX U3TAHUM.
KonTponbhas padbora
[ToaroroBka K MpakTHYECKOMY
3aHSATHIO

Pacuetno-rpaduueckue paboThl
[ToaroroBka K MpOMEXYTOUHOMY
KoHTpomo. TectupoBanue
[MoaroroBka K KOJUIOKBUYMY TI0 BCEM
BOIIPOCAM paszzeda.

15

12.

Paznen 12. Kpartnbie
HHTerpaJjbl.

12.1

[IpopaboTka eKIuil - BKIIIOUaeT
YTEHUE KOHCIEKTA JICKIHH,
npodeccnoHaTIbHOM TUTEpaTyphl,
NEPUOAMYECKUX U3IAHUM.
IToaroroBka kK IpakTUYECKOMY
3aHATHIO.

[ToaroToBka K KOJUJIOKBUYMY IO BCEM
BOIpOCaM pazfena.

12.2

KonTponbhas padota
PacuetHo-Tpaduueckue padboTbI

12.3

[ToaroroBka K IpOMEKyTOYHOMY
KOHTposo. TectupoBanue

48

21

HToro Bo 2 cemectpe

34

90

51

Cemectp 3

13.

Pasnen 13.
JAuddepenuunanbubie
YPaBHeHMsI

131

[IpopaboTka JeKIuii - BKIIOYaeT
YTEHHE KOHCIIEKTA JICKIUH,
npodeccnoHaNbHON TUTEPATYPHI,
MEePUOINYECKUX U3TaHUH.
[ToaroroBka K MpakTUYECKOMY
3aHATHIO.

[ToaroroBka K KOJJIOKBUYMY 110 BCEM
BOIIPOCAM pa3jena.

13.2

KonTponbHas pabota
Pacuerno-rpaduueckne paboTs

36
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14.

Pa3nen 14. YuciaoBbie
U QyHKUMOHAJIbHbIE

PAabI

141

[IpopaboTka JNEeKInii - BKIIFOYAET
YTEHHE KOHCIIEKTA JISKITHH,
npodeccnoHaNbHOM TUTEPaTyPHI,
MEPUOINYECKUX U3IaHUM.
[ToaroroBka Kk IpakKTUYECKOMY
3aHATUIO.

[ToaroroBka K KOJUIOKBUYMY IIO BCEM
BOIIpOCaM pasela.
KounTponbnas pabora
PacuerHo-rpaduueckue paboTh
[ToaroroBka K IPOMEXKYTOUYHOMY
KoHTpour0. TectupoBanue

15.

Paznea 15. Cayuaiinbie
COOBITHSA

151

[IpopaboTKa JIEeKINiA - BKIIFOYAET
YTEHUE KOHCIIEKTA JICKIIHH,
npodeccnoHaNbHOM TUTEpaTypHI,
MEPUOINYECKUX U3TaHUM.
[ToaroroBka K MpakTUYECKOMY
3aHSTHIO.

[ToaroroBka K KOJUIOKBHYMY 110 BCEM
BOIIpOCaM pazjiena.

KonTponbnas pabora
PacuerHO-Tpaduueckre padoThI

16.

Paznen 16.
Cayuaiinbie
BeJNYNHBI

16.1

[IpopaboTka neKIuil - BKIIIOUaeT
YTEHUE KOHCIEKTa JICKIHH,
npoeCCHOHATTLHOMN JINTEPaTyPHI,
MEPUOINYECKUX U3TaHUM.
[TonroToBka K MpakTUYECKOMY
3aHATHIO.

ITonroToBka K KOJJIOKBHYMY IO BCEM
BOIIpOCaM paszjiena.
KonTtponbHas pabora
Pacuerno-rpaduueckue paboTsl
[TonroToBka K MpOMEKYyTOUHOMY
KoHTposro. TectupoBanue

50

17.

Paznen 17. Meronpl
MATEeMATHYeCKOi
CTATUCTHKH.

171

[TpopaboTka JeKInii - BKIIIOYAET
YTEHUE KOHCIEKTA JICKIHUH,
npodeccnoHaNbHOM TUTEpaTyphl,
NEPUOTNIECKUX U3JIaHHH.
[ToaroroBka K IpakTUYECKOMY
3aHATHIO.

[ToaroToBka K KOJJIOKBUYMY MO BCEM
BOIPOCaM pazfena.

KonTtponsHas pabora
Pacuetno-rpaduueckne paboThl

17.2

Pacuetno-rpaduueckne paboTs
KonTponbHas pabota
[ToaroroBka K MpOMEXKyTOUYHOMY
KOHTpOJI0. TecTupoBanue

HUTOI'O yacoB B 3 cemecTpe:

34

86

38

Bcero yacon

86

326

153
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5. IHHEPEYEHDb YYEBHO-METOIUYECKOI'O OBECIIEYEHMUSA JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

5.1. MeToanueckne yKkazaHus J1JI5 MOATOTOBKH 00yYAKOIIUXCS K JEKIUOHHBIM 3aHATHAM

Jlexuu COCTaBJISIOT OCHOBY TEOPETHUYECKOr0 OOYyUEHHUS U Jal0T CUCTEMAaTU3UPOBAHHBIC
OCHOBBI HayuYHBIX 3HAHUM N0 AUCLMIUIMHE, PACKPHIBAIOT COCTOSHHUE M NEPCIIEKTUBBI PAa3BUTH
COOTBETCTBYIOIIEH 00JaCTH HayKd, KOHIICHTPUPYIOT BHHMaHUE OOydarouuxcs Ha Haubosee
CJIOXKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJUPYIOT UX aKTUBHYIO IIO3HABATEJIbHYIO JIE€ATEIbHOCTh U
CHocoOCTBYIOT (HOPMUPOBAHHUIO TBOPUECKOT'O MBIIIJICHHUSI.

Benyumimv MeTonoM B JIEKIMH BBICTYINAeT YCTHOE H3JI0KEHHE y4yeOHOro Marepuana,
CONPOBOXKAAKOUIEECS UCIIOJIB30BAHUE MYJIbTUMEAMNA ANAPATYPBHI.

Jlexius siBIsIeTCS UCXOAHON (hOPMOH BCEro yueOHOI0O MpoIiecca, UrpacT HAMPABIISIFOIIYIO
U OPraHM3yIIIYI0 poJib B CaMOCTOATEIbHOM H3YY€HUH NpeaMera. BakHelias poiib JEKIUHU
3aKJIF0YAETCs B JIMYHOM BO3JIEHCTBUU JIEKTOPA HA Ay IUTOPHIO.

OcHoBHas nUaKTUYecKas IeNb JIEKIHUU - 00ecledyeHre OPUEHTUPOBOYHOW OCHOBBI IS
JaTbHEHIIIET0 yCBOSHUsT yueOHoro marepuania. [loctpoenue jexumii mo gucuuruinHe «Boicias
MaTeMaTHKa» OCYIICCTBIISIETCS HA OCHOBE MPHHIIUIIOB HAYYHOCTH (IpEArosaraeT BOCIUTAHKE
JUAJIEKTUYECKOTO IMOAXO0Ja K H3y4aeMbIM IIpeAMETaM M  SBJICHUSM, JAUAJIEKTUYECKOTO
MBILUIEHUS, (POPMHUpPOBAaHUE MPABUIBHBIX MPEICTABICHUN, HAYYHBIX MOHATUNA U YMEHHUS TOYHO
BBIPA3UTh UX B OIPENEICHUIX U TEPMUHAX, IPUHSTHIX B HAYKE).

Ha neknusix packpbIBarOTCsI OCHOBHBIE TEOPETUUYECKUE ACHEKTHI, MPUBOIATCS MPUMEPHI
peanu3anuy Ha IPaKTUKE, OCBEIIASTCS JOCTUTHYTHIM YPOBEHb (hopManu3anuu AesTeIbHOCTH 110
aBTOMATHU3alMU MPOLECCOB.

Criermuduueckoil 4yepTol M3ydeHHs] JAHHOTO Kypca SIBISIETCS TO, YTO MPUOOpETEHHE
YMEHUH M HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHUCTEeMaTHYeCKOM TpPEHUPOBKH, KOTOpas
OCYIIECTBIISIETCS Ha MPAKTUYECKUX 3aHITUSIX.

OcHOBHOE BHHMMaHHE B JIEKIIMM COCPEIOTAYMBACTCSI Ha TIyOOKOM, BCECTOPOHHEM
PAcKpBITUH TJaBHBIX, Y3JIOBBIX, HAaHOOJEe TPYJHBIX BOIIPOCOB TEMbI. YK€ Ha Ha4aJlbHOM dTame
MOJATOTOBKHU JIEKIIUH PEIIAEeTCs BOMPOC O COOTHOLICHUH MaTepHalOB Y4eOHUKA U JICKIUH.

Hnst Toro urtoObl Jiekius st oOydaromierocst Obula MPOAYKTHBHOM, K HEH Halo
roroBuThCs. [I0Ar0TOBKA K JIEKIIMM 3aKJIF0YAETCS B CIEAYIOIIEM:

- y3HaTh TEMY JIEKIUH (110 TEMAaTUYECKOMY IJIaHy, [0 MHPOPMALIUH JIEKTOpa),
- IPOYUTATh YUE€OHBIN MaTepual Mo yueOHUKY M y4eOHBIM ITOCOOUSIM,

- YSICHUTBh MECTO U3y4aeMOU TEMBbI B CBOEH NMpoecCUOHANbHON OTOTOBKE,
- BBIIUCATh OCHOBHBIE TEPMUHBI,

- OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME JIEKIIUH,

- YSICHUTB, KaK1e yueOHbIe SIIEMEHTHI OCTAJINCh HESCHBIMH,

- 3aMKMcaTh BOIPOCHI, KOTOPbIE MOKHO 33/1aTh JIEKTOPY Ha JIEKIUH.

B xome NeKUMOHHBIX 3aHATHHA OOYYArOIIMMCS JOJKEH BECTH KOHCHEKTHPOBAHUE
ydyeOHoro marepuana. OOpamath BHUMaHWE Ha KaTeropuu, (HOpPMYJIUPOBKH, PACKPHIBAIOIIHE
COJIEp’)KaHUE TE€X WM MHBIX SBJIEHUH M IIPOLECCOB, HAy4YHBbIE BBIBOJAbI WU IPAKTHUYECKUE
PEKOMEH/Iallii, MOJIOKUTEIbHBIA OMBIT B OPaTOPCKOM HCKyccTBe. JKenaTelbHO OCTaBUTH B
pabouyux KOHCIEKTaxX MOJsl, Ha KOTOPBIX JIeJIaTh NMOMETKH U3 PEKOMEHJIOBAHHOW JIUTEpaTyphl,
JOTIONHSIONIME MaTepual MPOCIYIIaHHON JEeKIUM, a TakkKe MOJAYEPKUBAIOLINE O0CO0YI0
BaXHOCTb T€X WJIM MHBIX TEOPETUYECKUX IMOJIOXKEHUI. 3aaBaTh IPENOAABATEN0 YTOUHSIOLINE
BOIPOCHI C IIEJIbI0 YSICHEHUS TEOPETUYECKUX MOJIOKEHUMN, pa3pelIeHHs] CIIOPHBIX CUTYalUH.

VYka3zaHus Mo KOHCIIEKTUPOBAHUIO JIEKIIUH:
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- HE HY>KHO cTaparbcs 3alucaTh BeCh MaTepual, 03By4eHHbIH npenoaaBareneM. Kak npasuio,
JIEKTOPOM JIEJA0TCs aKI[EHThI HAa KJIIFOYEBBIX MOMEHTAX JICKIIUH JIJIsi Hayaia KOHCTIEKTUPOBAHNS,

- KOHCIICKTUPOBAHHC HGO6XOI[I/IMO HAYMHATh MOCJIE OIVIAIICHHEM IJIaBHOM MBICIIH JICKTOPOM,
nepea HadyajlioM €€ KOMMCHTHUPOBAHNA,

- BBIACJICHUC I'JIaBHBIX MBICJICH B KOHCIIEKTE APYTruM IBETOM uenecoo6pa3Ho IMPONU3BOJUTHL BHE
JICKOUH C LECJIIbIO COKpAICHUA BPCMCHU HAa KOHCIICKTUPOBAHUC HA camoi JICKIIHUH

- IPUMEHEHHE COKpAIllEeHUI MPUBETCTBYETCS;
- Hy>)KHO M30eraTh JJIMHHBIX U CJIOKHBIX PacCy>KICHUI;

- JOCJIOBHOC KOHCIICKTHUPOBAHUEC OTHHMACT MHOI'O BPEMCHH, IMOOTOMY HCO6XOI[I/IMO OITyCKaTb
(bpasm, HMCHOIIUEC BTOPOCTCIICHHOC 3HAYCHUC,

- €CJIM B JICKOHWH BCTPCUHAKOTCA HCU3BCCTHBIC TCPMUHBI, JIYUIIC BCCIO OTMCTHUTHL HaA IMOJIAX HX
CymeCTBOBAaHUEC, OCTaBUTb MCCTO JIA UX TMOSICHCHHUA W B KOHILEC JICKIUHW 3aaThb YTOLIHSIIOIIII/Iﬁ
BOIIPOC JICKTODY.

KoHcriekTupoBaHue M pereH3upoBaHUE, TaKUM O0pa3oM, ATO TPOIECC BBIJACICHHS OCHOBHBIX
MBICTICH TEKCTa, ero OCMBICIICHHS M OIEHKH CoJepiKamieiicss B HeM uHpopMaruu. J[aHHBINA BUJT
y4eOHOI pabOThI SIBISETCS BUIOM MHIAUBUIYAIBHONH CAMOCTOATEIIbHON PaboThl 00ydJaroIerocs.

5.2. MeTonnueckue yKa3aHus JJisl OATOTOBKHU 00y4aroIuXcs K JJa00paTOPHBIM 3aHATHAM

I'maBHas menb 1a00PaTOPHBIX 3aHATUI — OCYIIECTBUTH CBSI3b TEOPETHUECKUX MOJIOKEHHHA
C TPaKTHUYECKOM JeMCTBUTENBHOCTHIO, 3KCIEPUMEHTAIBHYIO IPOBEPKY TEOPETHUYECKUX
MOJIO’KEHUH. 3HAKOMCTBO C 00OpYJOBaHMEM U BbIpaOOTKAa HABBIKOB PA0OTHI C HUM, YSICHEHHE
XOJla BBIMOJHEHUS JIaOOpaTOpHON pabOThl SABJISETCS 00S3aTENbHBIM YCIOBUEM KaueCTBEHHOTO
BBIMTOJIHEHUST paboThl. KpoMe MOCTHMKEHHs TIaBHOW IETH - TOATBEPIKICHHE TEOPETUYCCKUX
NOJIOKEHUH Ha J1abopaTOpPHOM 3aHATUHU pellarTcs W Apyrue 3afgaud. [Ipu moarotoeke K
nabopaTOpHBIM paboTaM HEOOXOAMMO O3HAKOMHUTHCA C METOAMYECKUMHU YKa3aHUSIMU TOM
paboThl, KOTOpas 3HAYMTCA B Tpaduke yudeOHoro mpouecca. OOyuarommmcs TODKHA OBITh
IIpOBEJICHA NpeABapUTeNbHas MOAroToBKa. OH JOIKEH:
- 03HAKOMUThBCS C COZIEpKAHNUEM paboTHhI;
- IOBTOPUTH TEOPETUYECKUI MaTepuall, OTHOCSIINNCS K JaHHOU pa0oTe;
- YSICHUTB L€ U 331a4M, TOCTaBJIEHHBIE B paboTe;
- ONPEIENIUTh MOCIEA0BATEIHHOCTD BHIMOIHEHUS PaOOThI;
- IOATOTOBUTH HEOOXOAUMBIE Il MMCbMEHHOTO 0()OPMIICHUS CBEIEHUS: HOMEp paboThl, TEMY U
IeNTb Pa0OTHI, TIOPSIIOK BHITIOTHEHUST M HEOOXOAMMBIE PUCYHKH W TaOJIHIIBL.

5.3. MeToauueckue YKazaHus OJd NOATOTOBKHU 06yqaloumxcn K IIPAKTUHYC€CKUM 3aHATUAM

B nmpouecce mNOArOTOBKM U MPOBEACHUS MPAKTUUYECKHX 3aHATUN OOyuarolruecs
3aKpEeIUIAIOT TOJYYECHHBIE paHee TEOpPeTHYEeCKHE 3HaHUs, MNPUOOPETAloT HAaBBIKU HX
MPAKTUYECKOTO MPUMEHEHMS, OTIBIT PAllMOHAIBHON OpraHu3aluy yueOHO!W paboThl, TOTOBATCA K
cla4e dK3aMeHa..

[lockonpky aKTHMBHOCT HAa  IPAKTHYECKUX  3aHATUAX  SBISAETCA  IPEAMETOM
BHYTPUCEMECTPOBOIO KOHTPOJISI €ro MPOABHKEHHS B OCBOCHHUH Kypca, IMOATOTOBKA K TaKUM
3aHATUAM TpeOyeT OTBETCTBEHHOI'O OTHOILICHMS.
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IIpy moAroroBke K 3aHATHIO B IEPBYIO OYepeAb IOJKHBI MCIOJIB30BaThb MaTepuall
JIEKLUH U COOTBETCTBYIOIIUX JINTEPATYPHBIX UICTOYHUKOB. CaMOKOHTPOJIb Ka4eCTBa MOATOTOBKU
K KaXJOMy 3aHSATHUIO OCYLIECTBJISIOT, NPOBEPssi CBOM 3HAHUSA W OTBEYas Ha BOIPOCHI JUIs
CaMOIIPOBEPKHU 10 COOTBETCTBYIOLIEH TEME.

BxoHOI KOHTPOJIb OCYIIECTBIISIETCS MPEojaBaTeeM B BUJIE IPOBEPKHU M aKTyallu3aluu
3HaHUN 00YYArOIIKXCS 10 COOTBETCTBYIOLIEH TEME.

BbIX0/1HOM KOHTPOJIb OCYLIECTBIISIETCS IPENoJaBaTeeM IPOBEPKON KadecTBa U MOJIHOTEI
BBITIOJTHEHUS 3a/1aHUS.

[ToaroToBKy K NpakTHYECKOMY 3aHATUIO KaKIbl OOydYaroluiics MOJDKEH HadaTh ¢
O3HAKOMJIEHHS C IUIAHOM IIPaKTUYECKOrOo 3aHATUS, KOTOPBIM OTpaXkaeT CoJepKaHue
IpeUI0KeHHON TeMbl. TiarenbHoe IpoAyMbIBaHHE M U3YyUEHHE BOIPOCOB IIaHA OCHOBBIBACTCS
Ha MpOpadOTKe TEKYIIero MaTepuasna, a 3aTeM H3ydeHHe 00sS3aTelbHOW U JTOTOTHUTEIHHOM
JUTEPATyphl, PEKOMEHIOBAHHOM K JaHHOH TeMe.

Bce HOBBIE MOHATHA 1O M3y4aeMOM TeMe HeOoOXOJUMO BbIyYUTh HAW3YCTh M BHECTU B
rJI0occapuid, KOTOPBIH 1eecoo0pa3Ho BECTH C CAMOT0 Hauyasla u3ydeHus Kypca. Pe3ynprar Takoi
paboThl JTOJDKEH TIPOSIBUTHCS B CIIOCOOHOCTH OOYYaromerocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €0 BBHICTYIUIEHUH M YYaCTHH B KOJUIEKTUBHOM OOCY’KI€HUH BOIPOCOB
M3y4aeMOM TeMbl, IPAaBUIbHOM BBIIIOJHEHUH NTPAKTUYECKUX 3a/IaHUM.

[Tpennaraercs cienyromas OropHasi cXemMa OJrOTOBKH K IPAKTUYECKUM 3aHATHSIM.

1. O3HakOMJIEHHE C TEMOW MPAaKTHUYECKOro 3aHATHUs. BeiieneHue riaBHOTO (OCHOBHOM
TEMbI) U BTOPOCTENEHHOTO (IOpa3elibl, YaCTHBIE BOIIPOCH! TEMBI).

2. OcBoeHME TEOPETUUECKOT0 MaTepuasa 1o TeME ¢ ONOpPOil Ha JIEKIIMOHHBIN MaTepual,
y4eOHUK U Jipyrue yueOHble pecypchl. CaMonpoBepKa: MOCTaHOBKA BOMPOCOB, 3aTParuBaroIInX
OCHOBHbBIE TEPMUHBI, ONPEEICHUSI U MTOJIOXKEHUS IO TEME, U OTBETHI HA HUX.

3. BommonHeHue mnpakThdeckoro 3afgaHusd. OOHapyKeHHE OCHOBHBIX TpPYIHOCTEH, HX
pelIeHre ¢ TMOMOINBIO JIOTIONHUTENFHBIX HMHTEIJICKTYAIbHBIX YCWIMHA W/WIHA TOJIKIIOYECHUS
JIOTIOJTHUTEBHBIX UCTOYHUKOB HH(DOPMAITUH.

4. Pemenue TUINOBBIX 3aJJaHUI pacueTHO-rpauuecKoil paboThl, KOHTPOIbHON PaOOTHI.

OOyuaromnuiics Mpu MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOXKET KOHCYJIbTUPOBAaThCS
C TMpemojaBareleM U IMOJy4aTb OT HEro HaBOJAIIME pa3bsACHEHUS, 3aJaHus s
CaMOCTOSITENIbHON PaOOTHI.

JlunakTuueckue ILeau TMPAaKTUYECKOro 3aHSTHA: YIUIyOJieHHe, CUCTeMaTu3alus u
3aKpeIuieHue 3HaHWUMU, TpeBpallleHne UX B yOeX/IeHUs; IpOoBepKa 3HAHUI; MPUBUTHE YMEHUH U
HABBIKOB CaMOCTOSITENIbHOM paboThl C KHUIOW; pa3BUTUE KYyJIbTYpbl peud, (HOpMHUpOBaHHE
YMEHMS apTyMEHTHPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHUS, OTBEYATh HA BOIIPOCHI CIIyIIATENEH;
YMEHHE CIylaTh IPYruX, 3a1aBaTh BOIPOCHI.

3ajaun:  CTUMYJIMPOBAaTh  PETYJSIPHOE  W3Y4YEHHE  IPOrpPaMMHOIO  Marepuana,
NEPBOMCTOYHUKOB; 3aKpEIUISITh 3HAHUS, MOJYUYEHHbIE Ha YPOKE U BO BpPEMsI CaMOCTOSATEIbHOU
paboThl; o0oramaTh 3HaHUAMH OJarojaps BBICTYIUICHUSM TOBAapHILEH M YUHUTENs Ha 3aHSATHH,
KOPPEKTUPOBATh paHee MOIyYeHHbIE 3HAHUSI.

@DYHKIMH TPAKTUYECKOTO 3aHATHS:

-y4yeOHas (yriayOieHue, KOHKpeTU3alus, CUCTEMaTH3al|I0 3HAaHUH, YCBOCHHBIX BO BpEMs
3aHATHUH U B IPOLIECCE CAMOCTOATENBHOM MOATOTOBKH K CEMUHAPY);

- pasBuBaromias (pa3BUTHE JIOTMYECKOIO MBIIUICHUS Yy4Yalquxcs oO0ydarommxcs,
npuoOpereHne HMMU YMEHMH paldoTaTh C pa3NUYHBIMH JIUTEPATypPHBIMU HCTOYHHUKAMH,
(dbopMupOBaHHE YMEHUI U HABBIKOB aHaIK3a (akToB, SIBICHUHN, TPOOIEM U T.1.);

- BOCHIHTAaTeNIbHAs (BOCHHMTAHUE OTBETCTBEHHOCTH, PabOTOCIOCOOHOCTH, BOCIHMTAaHUE
KyJbTYpbl OOIIEHUS U MBILIUIEHUS, IPUBUTHE UHTEPECA K U3YUYEHHIO MpeaMeTa, GopMUPOBaHUE
NOTPeOHOCTH pAlMOHAIM3AIUN M Y4eOHO-TIO3HABAaTENbHOW JESATeIbHOCTH U OpTraHMU3aluU
JIOCYTa)
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- JIMAarHOCTHYECKasi -KOPPEKIMOHHYI0 M KOHTPOJHUPYIOIIYIO (KOHTPOJh 32 KaueCTBOM
YCBOCHHUS OOYYAIOIIMMUCS Y4eOHOTO MaTrepuaia, BISIBICHHE MPOOEIOB B €0 YCBOSHUU M UX
MIPEOJTOJICHHS )

- OpraHu3aisi CaMOCTOATENBbHOM pPa0OThl OO0YYAIOIIUXCS COACPKUT OOBSICHEHHE
COJICpKAaHUsI 3aJla4ud, METOJMKH €r0o BBIMOJHEHHS, KPAaTKYyK) AHHOTAIUIO PEKOMEHIOBAaHHBIX
HUCTOYHUKOB MHPOPMAITUH, IPEITI0KEHUS IO BBHITIOJTHEHUIO HHINBH Ty AIbHBIX 3aJaHHM.

5.4 MeTonnueckne yKa3aHus 10 CaMOCTOSITeJIbHOI padoTe o0y4aromuxcst

CamocrosiTennbHass  pabota  OOyd4aromUXCs — MPEAIoJyiaraeT  pasiudyHbie  (HOPMBI
VH/IMBUIYAIbHON Y4eOHOU NesATeTbHOCTH: KOHCIEKTUPOBAaHWE HAYYHOW JHUTEpaTyphl, cOOp U
aHanmu3 npakTuueckoro marepuana B CMU, npoekTupoBaHue, BBINOJHEHHE TEMaTHUECKUX U
TBOPYECKUX 3aaHUi U 1p. BriOOp (opM U BHUIOB CaMOCTOSTEIHHON PabOTHI OMpenenseTcs
UH/MBUYalIbHO-TMYHOCTHBIM IOJXOAOM K OOyYEHMIO COBMECTHO IIperojaBaTesieM MU
oOyuaromuMmcsi. @OpMbl TEKYLIETO KOHTPOJISI YCIEBAEMOCTH M INPOMEKYTOYHOW aTTeCTalluu
oOyyJaronuxcs.

Conepkanrie BHEAYJUTOPHOU CaMOCTOATENbHON pab0Thl 00YyYarOIIUXCs O JUCIUTIIMHE
«MatemaTtuka» BKIIOYAeT B ce0sl pa3IMyuHbIe BUABI I€STEIbHOCTH:

* yreHue TekcTa (yueOHHKa, TepBOMCTOYHHKA, JOMOTHUTEIHHON TUTEpaTyphl);

* COCTaBJICHUE IIJIaHA TEKCTa;

* KOHCIIEKTHPOBAHUE TEKCTA;

* paboTa co CIOBAPSIMH U CIIPAaBOUYHUKAMH;

* 03HAKOMJICHHE C HOPMaTUBHBIMU JOKYMEHTaMU;

* uccleoBaTeabCcKas paboTa;

* HCII0JIb30BAHUE ay/IMO- U BUJCO3AINCH;

* paboTa C IEKTPOHHBIMU HH(POPMALIMOHHBIMU PECYPCAMU;

* BBINIOJIHEHUE TECTOBBIX 3aJaHMUI;

* OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

* AaHHOTHPOBaHHE, peeprupoBaHHE, PEIECH3UPOBAHUE TEKCTA;

* COCTaBJIEHHUE IJI0ccapys Ui OMOarorpaduu Mo KOHKPETHON TeMe;

* peuieHue 3a1a4 U yIpaKHEHUH.

Pabora ¢ iMTepaTypHBIMHM MCTOYHUKAMM M MHHTEPHET pecypcamMu

B mpouecce MOArOTOBKM K NPAKTUYECKUM 3aHATHSAM, OO0ydaromuMmcs HeoOXO0IuMo
o0patuTh 0co00€ BHMMaHHE Ha CaMOCTOSTEIbHOE H3yUeHHE PEKOMEHJOBAaHHON yueOHO-
METOMYECKOH (a TaKKe HayYHOU U MOIYJISIPHOM ) TUTEPaTypBHl.

CamocrosrenbHas paboTa ¢ yueOHMKaMH, y4eOHBIMU TOCOOMSIMH, HAyYHOH, CIIPAaBOYHON
U TONYJIAPHON JMTEPATypOH, MaTepualaMu NEPUOJMYECKUX HM3AaHuil U VHTepHeTa sBiseTcA
HauOonee 3(PQEeKTUBHBIM  METOJOM  TMOJYYEHHMs  3HAHMUH, TO3BOJIAET  3HAUYUTENBHO
aKTHBU3MPOBATh TMPOIECC OBJIAJNCHUS WH(MOpMaIel, CcrnocoOCTByeT Oojiee TIIyOOKOMY
YCBOGHHMIO M3y4aeMOro Marepuana, ¢GopMHpyeT Yy OOydalolmMXcsi CBO€ OTHOIIEHHE K
KOHKpETHOH Ipobiieme.

Bosiee riry6okoMy pacKpBITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JIOIIOJIHUTEIBHOM
JUTEpPaTypOil, pEKOMEHIOBAaHHOW MpernogaBaTesieM M0 KaXJAO0W TeMe MPaKTUYECKOTO 3aHATHS,
YTO MO3BOJISIET 00YYaIOMIUMCS IPOSIBUTH CBOIO MHAMBHUIYaJIbHOCTh B paMKaX BBICTYIUICHUS Ha
JAHHBIX 3aHATHUSX, BBISIBUTH IIMPOKHM CIIEKTp MHEHHH 0 U3y4yaeMoil Ipobiieme.

IIpomexyTouyHas aTTecTanus

[Io wmTtoram cemecTpoB MpOBOAUTCS 3K3aMeH. [Ipu MOAroTOBKE K chade 3K3aMeHa
pPEKOMEH/IyeTCs TOJIb30BaThCsl MaTeprallaMH JIEKIHH, TJAOOPATOPHBIX U MPAKTUYECKUX 3aHITUH,
U MaTepualaMy, U3y4€HHBIMH B X0J1€ TEKYIIel CaMOCTOSITETbHON pabOTHI.

DK3aMeH NPOBOJUTCS B YCTHOM HIIM MUCBMEHHOM hopme.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT MU

Ne Buawbi yueoHoii padboThl Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH Bcero yacon
n/m 0od | 30 | O3®
0) 0)
1 2 3 4 S
Cemectp 1
1 Jlexmus 1. Jlexuus - undopmarus. | 2 2 2
Marpuipsl. Onepanuu Hajl [IpesenTanus
MaTpUIIAMH U UX CBOMCTBA.
2 | Jlekuus 12. Jlexuus — uHpopmanus. | 2 2 2
[Ipenen uncnoBoit [IpezenTanus
nocienoBarenbHOCTH. [Ipenen
(GyHKIHH.
3 | Jlexums 13. OcHoBHbIE Teopembl | Jlekuus — uHpopmanus. | 2 2 2
o mpenenax. HempepsIBHOCTD [Ipe3enTanus
(byHKIHUU.
HToro yacos 3a 1 cemecTp: 6 6 6
Cemectp 2
4 Jlexus 18. Jlexkuus — nHpopmarus. 2 2 2
OrnpesiesieHHbIA UHTETPAJL. [IpesenTanus
HexkoTopsie npunoxxeHus
OTIPEJIETICHHOTO WHTErpaa.
5 | Jlexuus 19. Jlexuus — uHpopmanus. | 2 2 2
HecoOcTBeHHbIE HHTETpabI, [Ipesenranus
MPU3HAKU CXOAMMOCTH.
HToro yacos 3a 2 cemecTp: 4 4 4
7. YYEBHO-METOAUYECKOE "W HWH®OPMALMWOHHOE OBECIEYEHUE
JUCHHUIIJINHBI
7.1. IlepeyeHb OCHOBHOI U 0TOJHUTEIbHON y4eOHOM JINTepaTypbl
OcHoBHast JInTepaTypa
1. Tlamnos, O. U. KoncnekT neknuii 1o BeICIIeH Matematuke: yaeonoe mocodue / O. U. [1aBnos, O.
0. ITaBnoBa. — MockBa: Poccuiickuii yHUBepcHTET ApyKObl HapoaoB, 2017. — 76 ¢. — ISBN
978-5-209-08099-2. — Tekct: 2MeKTpOHHBINH // DneKTpoHHO-OMOIMOTeuHast cucrema I[PR
BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/91013.html
2. Kparkwii xypc Beiciieid maremaruku: yuyeOHuk / K. B. banaun, ®. K. banmun, B. U. Ixeddans
[u np.] ; mox penakuueit K. B. bannuna. — 3-e uzn. — Mocksa : [lamkos u K, 2019. — 512 c.
— ISBN 978-5-394-03335-3. — TekcT: 3JeKTpOHHBIH // DIEKTPOHHO-ONOIMOTEYHAsS CHCTEMa
IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/85606.html
3. bepe3una, H. A. Briciias maremaruka: ydaeOHoe mocobue / H. A. bepe3una. — 2-¢ m3mn. —
CaparoB: Hayunas kuura, 2019. — 158 c. — ISBN 978-5-9758-1888-1. — Tekcr :
ANEKTPOHHBIA // DnektpoHHO-OMOnmoreuHas cuctema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/80978.html
JonmosiHuTEIbHAS JIUTEPATYPA
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https://www.iprbookshop.ru/91013.html
https://www.iprbookshop.ru/85606.html
https://www.iprbookshop.ru/80978.html

1.

KoMmeTeHTHOCTHBIN MOAX0/1 B U3JI0KEHUH (PYHIAMEHTAJIbHBIX OCHOB aJIre0phl U TEOMETPHH :
yue6HOe mocobue / H. H. INazuzoBa, A. B. Muxees, I'. A. HukonoBa, H. B. HukonoBa. —
Kazanp : KazaHCkuil HalMOHAJIBHBIA HCCIEAOBATEIIBCKUNA TEXHOJOTHUYECKUI YHHBEPCHUTET,
2017. 112 c. — ISBN 978-5-7882-2310-0. — Tekcr : oanekrtponnbii // udposoit
00pasoBaTenbHbBIN pecypc IPR SMART [caiiT]. — URL:
https://www.iprbookshop.ru/94982.html

I'pomoB, A. U. Matemartuka : yuebnoe mocooue / A. 1. I'pomos, B. 1. Ky3smunoB. — 4-¢
u3a.Mocksa : Poccuiickuii yauBepcuteT apyx0bl Hapoaos, 2018. — 504 c. — ISBN 978-5-209-
07511-0. — Texkcr : snekrpounsiii // Iudposoii obpaszoBarensHbi pecypc IPR SMART
[caiiT]. — URL.: https://www.iprbookshop.ru/91022.html

Huxonosa, I'. A. Matematuka. Teopus u nmpaktuka : yueoOHoe nocodue / I'. A. Hukonosa, H.
B. HukonoBa. — Ka3zanp : KazaHckuii HallMOHATBHBIN UCCIIEI0BATEIBCKUI TEXHOIOTUYECKUM
yauBepcuret, 2016. — 234 ¢. — ISBN 978-5-7882-1999-8. — Tekcr : amektpoHHbIA //
[ludposoii  obpazosarenbublii  pecypc IPR SMART [caiiT]. —  URL:
https://www.iprbookshop.ru/79318.html

®eokTucros, 0. A. Maremaruka. [Ipaktukym : yaeOHOe mocobue 1ist CTyJIEHTOB 1-ro Kypca
HamnpasieHus 08.03.01 - «CtpourtensctBoy» / HO. A. deoktuctoB. — benropon : benropoackuit
rOCyJIapCTBEHHBIN TexHoMorndyeckuii yausepcuter um. B.I'. Illyxosa, 9bC ACB, 2017. — 86
c. Tekcrt : snextponnsii / Ludposoit obpazosarensubiii pecypc IPR SMART : [caiit]. —
URL:https://www.iprbookshop.ru/80465.html

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTu «HTepHET»

http://window.edu.ru- EqHOE OKHO JIoCcTyHa K 00pa3oBareIbHBIM PECYPCAM;

http://fcior.edu.ru- DenepanbHbIN HeHTP UHOOPMAIIMOHHO-00DA30BATEILHBIX DECYDCOB;

http://elibrary.ru - Hay4yHas snekTpoHHast OnOInoTeKa.

7.3. UndopManoHHbIE TEXHOJIOTHH, JJULEH3HOHHOE IPOrPaMMHOe o0ecredyeHne

JIMIIeH3MOHHOE IPOTrPaMMHOE 00ECIICUCHHE

PeKkBU3UTHI JTUIICH3UI/ IOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 ur. n.

Wnentudukartop noxnucuuka: 1203743421
Cpox neictBus: 30.06.2022

(mponsieHe MOAMNUCKH)

MS Office 2003, 2007, 2010, 2013

Caenenust 00 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpouHas

Awntusupyc Dr.Web Desktop Security Suite

JluneH3noHHbIN cepTUhUKAT
Cepuitnbiit Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk nerictBus: ¢ 20.10.2022 o 22.10.2023

Koncyaprant [lmroc

Jorosop Ne 272-186/C-23-01 ot 20.12.2022 1.

[Hudposoit 0O6pazoBaTenbHBIN pecypc
IPRsmart

Jlunensuonnslit noroop Nel0423/2311 ot
30.06.2023 r.
Cpok geiictBus: ¢ 01.07.2023 no 01.07.2024

becmmataoe 10

SumatraPDF, 7-Zip
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCLHUIIJIMHbI
8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEILEHUAM, MeCTaM) /IJIsl IPOBeAeHUA 3aHATUI

1. YueOHas aynuTopus 1Jisl NPOBeIeHHs 3AHATHI JIEKIIMOHHOTO THIIA.

Criennanu3upoBaHHas MEOECIb:

Hocka memnoBast — 1 mT., mapTel — 35 WT., CTy s — 66 mIT., kKadeapa HacToNbHAS — | IMIT.

Habop nemoHCTpanoHHOTO 000pYyIOBaHUS U YYeOHO-HATIISIHBIX MMOCOOHMH, 00eCTIeUnBaIOIINX
TEMaTUYECKHUE WILTIOCTPAIIH:

Hacrennsiii sxpan — 1 mr.

[Ipoektop — 1 miT.

OKpaH MOTOPU3UPOBAHHBIN — 1 mmIT.

HoytOyk — 1 miT.

2.YyeOHast ayIluTopusi /AJs1 NPOBeleHHs 3aHATHI CEMHUHAPCKOI0 THIA, KYpPCOBOIO
NMPOEKTUPOBAHUS (BBINOJHEHUSI KYPCOBBIX PpadoT), IpynmoBbIX M HWHIMBUAYAJIbHBIX
KOHCYJIbTAINH, TEeKYIEro KOHTPOJISI M MPOMEKYTOYHOM aTTecTAlNH.

Crneunanu3upoBaHHas MeOeb:

Jocka menoBast — 1 wrt., naptel — 35 wWT., cTyaes — 66 Wrt., kKadenpa HacToapHas — 1 1wIT.
Texnuueckue cpeactBa oOydeHHUs, CIyKallue JUIsl MPeIOoCTaBICHUs Y4eOHON HHpOpMAINH
0O0JIBbIION ay IUTOPHUH:

Hacrtennsbiit skpan — 1 mr.

[Ipoexrop — 1 mit.

OKpaH MOTOPU3UPOBAHHBIN — | MIT.

Hoyt6yk — 1 mt.

3. IlomemieHue AJist CAMOCTOSTEIbHOM PpadoTHI.

Otaen oOcimyXUBaHUS MeYaTHBIMU U3JaHUSAMU. CHeluaau3upoBaHHast MEOEIIb:

Pab6oune cromer Ha 1 mMecto — 21 mr. Crymbs — 55 mT. HaGop neMoHCTpanmoHHOTO
000pyToBaHUS ¥ y4eOHO-HATJISTHBIX MTOCOOMH, 00ECTIEYNBAIOIINX TEMATUUECKUE UILTFOCTPALINH:
9KpaH HACTEHHBIH — | mIT.

[Tpoextop — 1 mr. HoyTOyk — 1.

HNudopmannonHo-6ubarorpadpuueckuii otaen. CrnenuanuzupoBaHHas MeOeb:

PaGouue cronsl Ha 1 mecTo — 6 wT. CTynbs — 6 WWIT.

KommnbroTepHas TEXHHKA ¢ BO3MOKHOCTBIO NOJKIIOUEHHs K ceTu «VHTepHeT» n obecrieueHuem
JOCTYyTIa B 3JICKTPOHHYIO HHPOpMAIMOHHO-00pazoBatenbHyto cpeny PI'bOY BO «CesKasl'Ax:

[Tepconanbublii komnbstoTep — 1 mt. Ckanep — 1 mr. MOV — 1 mir.

Otaen oOcimyKUBaHUS 3JEKTPOHHBIMU U3AaHuAMU. Crienuanu3upoBaHHas MeOeb:

Paboune ctonsl Ha 1 mecto — 24 mT. CTynes — 24 wrT.

Habop nemoHcTparmoHHOr0 000py/I0BaHUS M YYeOHO-HATJIAIHBIX TTOCOOUH, 00eCTIeunBarONINX
TEMaTHYECKHUE NILTIOCTPALNH:

WNurepaktuBHas cucrema — 1 mT. Monutop — 21 mr. CereBoil TepmuHan — 18 mrT.
ITepconanbubiil komnbroTep — 3 wT. MOV — 2 wit. [IpunTep — 1 .

8.2. TpeOoBaHus K 000py10BaHUIO PA00YNX MeCT NpenogaBaTe/s 1 00y4aromuXxcs
1. Pabouee mecTo mpernoaBaTensi, OCHAIIEHHOE KOMIIBIOTEPOM C TOCTYTIOM B VIHTEe pHET.
2. Paboune mecta 00y4aromMXcs, OCHAIICHHbIE KOMIBIOTEPAMU C JOCTYNOM B MHTepHeT,

npeHa3HaYeHHbIE 11 paOOTHI B 3JIEKTPOHHON 00pa30BaTEIIbHOM cpelie.

8.3. TpeGoBaHus K cieUAJIU3UPOBAHHOMY 000PYA0BAHMIO HET

9. OCOBEHHOCTH PEAIMBAIIMU JUCHUIIJIMHBI 111 UHBAJIM/10OB U JIMIY C
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OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbAA

s obecriedeHus 0O0pa30BaHHUS WHBAIUIAOB M OOYYAIONIMXCS C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMHA 3JI0pPOBbsSl pa3pabaThiBaeTcs (B ciydyae HEOOXOJMMOCTH) aJanTHPOBAHHAS
oOpa3oBaTenbHasl MPOTrpamMMa, WHAWBHIYAIbHBIM YYeOHBIN IJIaH C y4eTOM OCOOCHHOCTEH WX
MCUXO(PU3NUECKOTO  PAa3BUTHsI W COCTOSHUS ~ 37I0POBbsi, B  YaCTHOCTH TPUMEHSIETCS
WHAVBUIYAITBHBIN TOAXO0J K OCBOCHHUIO JHUCUUIUIMHBI, WHIAWNBUAYAIbHBIE 3aJaHus: pedeparsl,
MMCbMEHHBIC Pa0OTHl M, HAO0OOPOT, TOJBKO YCTHBIE OTBETHl W JIHANOTH, WHIAWBHUIYaJIbHBIE
KOHCYJIbTAIlMM, UCIOJIb30BaHUE JUKTOPOHA U JIPYTUX 3alHCHIBAIONINX CPEICTB  JUIS
BOCITPOM3BE/ICHUS JIEKIIMOHHOTO U CEMUHAPCKOTO MaTepurara.

B mensx oOecrieueHuss oOOydarolmUXcs WHBAIUAOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMA ~ 37I0POBbSI  KOMIUIEKTyeTCsl (GOHJ OCHOBHOM yd4eOHOH JHTepaTypowu,
aJaNTUPOBAHHOW K OTPAaHUYCHUIO DJICKTPOHHBIX OOPa30BATENBHBIX PECYpCOB, JOCTYI K
KoTopeIM opranuzoBaH B BUIL[ Axamemun. B Oubnmoreke NpoBOASITCS HWHAMBUIAYAIbHBIC
KOHCYJIbTAIIUU JIJI JaHHOW KaTEeropuu MOJIb30BaTeNIe, OKa3bIBACTCs MOMOIIL B PETUCTPALIUU U
WCIIOIb30BAHUM  CETEBBIX W  JIOKAIBHBIX  OJJEKTPOHHBIX 00pa3oBaTeIbHBIX  PECYPCOB,
MPEIOCTABIIAIOTCS MECTa B YUTAIIHHOM 3aJie.

[Ipunoxenne 1

P®OH/J ONEHOYHbLIX CPEJACTB

o AMCOUIIJIMHE MaremaTuka
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1. MACIOPT ®OHJIA OLIEHOYHBLIX CPEJICTB IO
JTUCHUTIIMHE

MaTteMaTHKa

Komnerenuun, gopmMupyemMsblie B poiecce H3y4eHusi AUCHUILITHHBI

Nunexc DopmMyIUPOBKA KOMIIETEHIIUHU

YK-1 Crioco0GeH OCyLIECTBIIATh MOUCK, KPUTUYECKUN aHaIN3 U CHUHTE3 HH(OpMaLUU,
[MPUMEHATh CUCTEMHBIN MTOAXO/ JIJIsl PEIICHUsI IOCTABIEHHBIX 3a/1a4

OIIK-1 Criocoben pemaTh 3agadd  MpO(pECCHOHATBHONW JESTENTbHOCTH Ha OCHOBE
WCIIOJIb30BAHUSI TEOPETHYECKUX M IPAKTUYECKHUX OCHOB €CTECTBEHHBIX H
TCXHUYCCKUX HAYK, 4 TAKKC MATCMATUUYCCKOI'O allrapara

2. Jtansbl pOopMHPOBAHNS KOMIIETEHIIHH B MPoLiecce OCBOEHHUS! AU CHMIIIHHBI

OcHOBHBIMU 3TanamMu (OPMHUPOBAHMS YKA3aHHBIX KOMIIETEHUMH MpU HU3YyYEHUU
00y4aIMUMHCS TUCUUIUIMHBI SBISIOTCS MOCJIEI0BAaTEIbHOE U3YUEHUE COAEPKATEIBHO
CBSI3aHHBIX MEXy co00M pa3zenoB (TeM) yueOHbIX 3aHATUH. 3yueHue kaxxaoro paszaena
(Tembl) TMpeAnojaraeT OBJIaJ€HUE OOYyYarOUIMMHUCS HEOOXOJUMBIMH KOMIIETEHLIUSIMH.
PesynapTaT artectaumu 0oOydYaroOIIMXCS Ha Pa3idMYHbIX 3Tanax (OPMUPOBAHMS
KOMIIETEHIIUI IT0Ka3bIBAET YPOBEHb OCBOCHMSI KOMIIETEHIIUN 00yUYarOIIMMHUCH.

OtanHocTh (pOopMHUPOBAHUS KOMIETEHIIUI MPSMO CBSI3aHA C MECTOM JHUCHUUIUIMHBI
B 00pa3oBaTeILHOM porpamMmme.

Pa3nesnl (TeMbl ) dopmupyeMbie KOMIIETCHIIMU
JUCIHUILIMHBI (K0abI)
VK-1 OIIK-1
Paznen 1. Marpuusl U on- + +
peaeauTeNu
Paznen 2. Teopuss cucrem + +
JIMHEHHBIX YPABHEHMIA.
Pazgen 3. MHoro4ieHol M + +
KOMILIEKCHbIE YHCJIA.
Pa3pen 4. DJ1eMeHTHhI + +
BEKTOPHOM ajredpsbl.
Pa3gen 5. JInHelHbIE + +
NMPOCTPAHCTBA.
Pa3gen 6. JInHelHbBIE + +
onepaTophl.
Paznen 7. AHaauTnueckas + +
reoMeTpusi Ha MJIOCKOCTH
U B IPOCTPAHCTBE.
Pa3znea 8. Teopusi npenesios. + +
Pa3gen 9. + +
Nuddepenunanbuoe
HCYHCIeHHe (PYHKIMI OXHOM
nepeMeHHOi
Paznen 10. HuTerpanbHoe + +
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ucyucjaeHue QyHKuMi oaHoI

IepeMEeHHOI.

Paszpnen 11.
Nuddepenunansbnoe
HCYHCIeHHEe Gynxumi

MHOI'UX IIEPEMECHHDBIX.

Pa3gen 12. Kparnbie
HHTErpaJbl.

Paznen 13. [Iuddepenun-
aJibHble YPABHEHHUSI

Pazgen 14. YuciaoBbie U
(GyHKIIHOHAJIbHBIE PSI/IbI

Tema 14.1 YwucnoBble u
(YHKIIMOHAJILHBIC PSIJIbI

Paznen 15. Cayuaiinblie co-
ObITHSA

Paznen 16. Cuyuyaiinblie
BeJTHYHHBI

Paznen 17. Meroasl MaTeMa-
THYECKOM CTATHCTHKH.
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3. HOKa3aTeJ'II/I, KPUTEPUHN U CPEACTBA OLICHUBAHUA KOMHeTeHHHﬁ, (l)OpMI/lpyeMbIX B npomecce N3y4eHusl TUCIUIIINHBI
YK -1 Cnocoben OCYHIECTBJATD MMOUCK, Kp]/IT]/I‘leCKI/Iﬁ AHAJIU3 U CUHTE3 ]/IH(])OpMaIII/II/I, MNPUMCEHATD CHCTEMHBIH MOAXO0M AJIs pPeUICHUsA
MOCTABJICHHBIX 3aaa4

HNHaukaTopbl A0CTHAKEHUS
KOMIIETEHIUH Kputepuu oueHNBaHUsI Pe3yJIbTATOB 00y4eHuUs] CpejcTBa OLEHHBAHUS Pe3yJILTATOB
00y4yeHust
HEYIOBJIETB YIOBJIETB XOpoLIo OTJINYHO Texymuit IIpomexxyTouna
KOHTPOJIb S arTeCTanusa
YK - 1.1. 3naer | [lomyckaer  cyulecTBeHHbIC | JIeMOHCTpUpYeT YaCTUYHBIE JleMoHCTpUpyeT 3HaHUA PackpriBaeT nomnHoe Komoksuym, OK3ameH
NpUHLOUIBL cOopa, oTOopa | ommbKn npu 3HaHUS IPU €CTECTBEHHOHAYYHO coJiep)KaHne 3HAHHI KOHTPOJIbHBIE
u 000011IeHUs | (POPMYITPOBAHII (hopMyIMpOBaHUH CYIITHOCTH MPOOIIeM, €CTECTBCHHOHAYYHOM BOIPOCHI,
nHpopManny, METOIMKH | ECTECTBEHHOHAYYHOU €CTECTBEHHOHAYYHOM BO3HHKAIOIMX B XO/IE CYILHOCTH Tpo0JIeM, TECTHPOBAHHE,
CHUCTEMHOI'0 MOAXOJA VISl | CYIIHOCTH  IIpoOiemM u CYLLHOCTB Mpo0JIeM, npoeccHoHaTbHOM BO3HHKAIOIMX B XO/IE VH/MBH/TyJIbHbIE
peuenus (M3MKO-MaTeMaTHIeCKUI BO3HHKAIOIIIMX B XOZ€ JISSITENIBHOCTH | (PH3HKO- npoeccHoHATBHOM SajlaHHs K
npo(heCcCHOHATBHBIX 3a/1aU | armapar peleHust TPO(heCCHOHATILHOM MaTeMaTHYECKHI armapar JESITETTLHOCTH 1 (DH3HKO- J1aGOpATOPHBIM
COOTBETCTBYIOLINX JESITENIBHOCTH 1 (hH3HKO- PEIICHHUS COOTBETCTBYIOIINX MaTeMaTHYECKHH anmapar paboraw,
€CTECTBEHHOHAYYHBIX MaTeMaTHYECKHi almapaT | €CTECTBEHHOHAYYHBIX IPOOJIEM | PEIICHHS COOTBETCTBYIOIINX Ilf;(;;zz;le
npobreM PEILIEHIS COOTBETCTBYFOLIIIX €CTECTBEHHOHAYYHBIX paGoTH,
€CTECTBEHHOHAYYHBIX nipobreM KOHTPOIBHAST
poOeM paGota
YK - 1.2. VYwmeer | He ymeer BBUBIIAITH | YacTMYHO yMmeeT BBIBIATH | YMeer BBIBIAITH | [OTOB M yMmMeeT  BBIBIATH Komtoksuym, Ok3amen
aHaJIM3UPOBATH U | €CTECTBCHHOHAYYHYIO €CTECTBEHHOHAYYHYIO €CTECTBEHHOHAYUHYIO €CTECTBEHHOHAYYHYIO KOHTPOJIbHBIE
CHCTEMaTH3UPOBAThH CYIITHOCTh mpo0yeM, | CYIHOCTh mpo0JieM, | CyIHOCTh npo0ieM, | CyITHOCTh npooeM, BOIIPOCHI,
Ppa3sHOpPOHbIC JIaHHbIE, | BO3HMKAIONIMX B XOJ€ | BO3HHMKAIONIMX B XOJE | BO3HHMKAIOLIMX B XOJIe | BO3HMKAIONIMX B  XOIE | TECTHPOBAHUE,
OLICHUBATh npoeccHoHANbHOM npoeccHOHANEHOM nipoeccHOHaTBHON npoeccHoHANEHOM VH/IMBH/Ty aJTbHbIE
3¢ PEKTUBHOCT MPOLEAYP | NEATEINBHOCTH M TPUBJICKATh | JIEATENBHOCTH  TNPHBJIEKATh | JESTEINBHOCTH M TPUBJICKAaTh | JESTENHHOCTH M IPUBJICKATH 3a[IaHmst K
aHanmsa ~ TpobieM W | s uX pelenust | s UX  pelreHus | Juis uX perienus | st MX  peleHus | J1200pATOpHbIM
NPUHATHSL  PEUIEHUH B | COOTBETCTBYIOIMH  (DM3MKO- | COOTBETCTBYIOIMA (PU3MKO- | COOTBETCTBYIOIMH  (PM3HKO- | COOTBETCTBYIONMHA (U3HKO- padoraw,
npodeccHoHaIBEHOM MaTeMaTHYecKHi anmapar MaTeMaTHYeCKHH ammapar MaTeMaTHIeCKUi anmapar MaTeMaTHYeCKH anmapar p;;;zz;e
IEATEIILHOCTU Fppa60n,1,
KOHTPOJIbHAs
pabota
YK - 13. Bnanmeer | He Bmageer Mmetofgamu | Brmaneer otnensHBIMU | Brmageer HaBBIKamMH | JleMOHCTpUpyeT  BiIajieHHe Kommoksrym, OK3amen
HaBbIKAMU HAYYHOT'O | BBISIBJICHUSI HaBbIKAMH BBISIBIICHUS | BBISIBIICHUS HaBbIKAMHM M METOJAMH | KOHTDPOJIbHBIE
MOUCKa W TIPAaKTUYECKOW | eCTeCTBEHHOHAYYHOW €CTECTBEHHOHAYYHOH €CTECTBEHHOHAYYHOH BBISIBIICHUS BOIIPOCHI,
paboTsI c | cymmHocT! npoOieM, | CyIIHOCTH npo0eM, | CyIHOCTH mpoOsIeM, | eCTeCTBEHHOHAYYHOM TECTHPOBAHHE,
nH(pOpMaMOHHBIMU BO3HMKAIOIMX B XOJE | BO3HMKAIONMX B  XOJE | BO3HMKAIOIIMX B XOZIE | CYHIHOCTH npodsieM, | HHAMBHLyaIbHbIE
HUCTOYHHMKAMH, METOJaMHt | NPO(ecCHOHATBHON npoeccHOHANEHOM nipoceccHOHANTEHOM BO3HHMKAIOIMX B XOJE 3a[IaHIA K
TPUHATHS PELICHUH. JICATEIIBHOCTH, TPHUBICYh WX | JOEATEIBHOCTH, MPUBICYh HX | ACSTENBHOCTH, MPUBICYD HX | MPO(ECCHOHABHOIM J1aGOpaTOpHBIM
U1l pelueHus | s pelueHus | s pELLEHHs | JeSTENbHOCTH, NPUBJIEYb HX paboraw,
COOTBETCTBYIONIMIA  (DM3HUKO- | COOTBETCTBYIOMMKA  (DM3HMKO- | COOTBETCTBYIOIIMK  (HBHKO- | JUis penieHus PacIeTHO-
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MaTeMaTHYeCKU arrapar

MaTeMaTHYeCKUH anmapar

MaTeMaTUYEeCKUH armapar

COOTBETCTBYIOIIMIA  (DU3HUKO-
MaTeMaTUYECKU anmapar

rpadugeckue
PpaboTsr,

KOHTPOJIbHAsA
pabota

OIIK — 1 Cnocoden pemarth 3aJa4u NMPO(ecCHOHAJILHOI 1eATEJJbHOCTH HA OCHOBE HCMOJb30BAHHS TEOPEeTHYECKHX M MPAKTHYECKHX OCHOB
€CTeCTBEHHbIX M TEXHHYECKHUX HAYK, a TaK:Ke MATeMAaTHYeCKOI'0 anmnapara

I/IH)IHKaTOpLI JOCTHKCHUSA

Kpurepuu oneHnBanusi pe3y/1bTaToB 00y4eHHsI

KOMIETEHIUA CpecTBa OLEHNBAHUS Pe3y/IbTATOB
00y4yeHust
Hey/I0BJIeTB YIOBJIETB XOpo1Io OTJINYHO Texymmuit IIpomexxyTouna
KOHTPOJIb s aTTeCTaluA
OIIK-1.1.  Amnanusupyer | [omyckaeT  cyliecTBEHHblE | JIeMOHCTpHUpPYET YaCTUYHBIE JleMoHCTpUpYeT 3HaHUS PackpeiBaeT nonHoe Komnoksuyw, OK3amen
3amaud  MPO(ecCHOHANb- | OMHMOKI pH 3HAHWSI TIPU €CTECTBCHHOHAYTHOM CcoJiepyKaHNe 3HAHUHA KOHTpOJIBHBIC
HOWM NESTETBHOCTH | (hOpMyIHpPOBAHAM (hopMympOBaHNH CYIIIHOCTH TIPOOIeM, €CTEeCTBCHHOHAYIHOH BOTIPOCHI,
BEIENAS e¢  0a30BBIC | €CTECTBEHHOHAYYHOM €CTECTBEHHOHAYIHOH BO3HHUKAIOIIHX B XOJIC CYIIIHOCTH TIPOOIIEM, TECTUPOBAHIE,
COCTaBJIAOIIUC CYIIHOCTH  TIpoOJeM u CYILIHOCTb Mpo0ITeM, TPOQECCHOHATBHOM BO3HHUKAIOIIHX B XOJIC MH/IMBU/YIbHbIC
(H3MKO-MaTeMaTHIeCKUI BO3HMKAIOIIUX B XOJI€ JISSITEIILHOCTH | (DH3HKO- npoeccHoHATbHOM Sa/laHus K
arnmapar pereHus podeCCHOHATTBHOM MaTeMaTHYECKHH arapar JIESTEITBHOCTH 1 (DH3HKO- 71abOpaTOPHBIM
COOTBETCTBYFOLIMX JICATENBHOCTH 1 (PH3HKO- PeIIeHHST COOTBETCTBYFOLIMX MaTeMaTHUEeCKHii armapar patoraw,
€CTECTBCHHOHAYYHBIX MaTeMaTUYeCKUH armapar €CTECTBCHHOHAYYHBIX IPOOJIEM | PEICHHS COOTBETCTBYIOIINX p:;ﬁi;e
pobem PEIIeHNS COOTBETCTBYIOIINX €CTECTBEHHOHAYYHBIX rppa6om,
€CTECTBEHHOHAYUHBIX npo6ieM KOHTpOJbHAs
pooIeM pagora
OIIK-1.2. Ocymectsaser | He  ymeer BBUBIIAITh | YaCTUYHO yMeeT BBIBIATH | YMeEET BBIBIITh | ['0OTOB M yMeEeT  BBIABIATH Komnnoksuym, OK3amen
MMOWCK WH(POPMAUU ISl | €CTCCTBEHHOHAYYHYIO €CTECTBEHHOHAYYHYTO €CTECTBCHHOHAYTHYTO €CTECTBEHHOHAYIHYIO KOHTpOJIBHBIC
pelleHusT  TIOCTAaBICHHOH | CYyIIHOCTH mpo0IieM, | CYIIHOCTh mpo0IieM, | CYIIHOCTh mpo0IieM, | CYIIHOCTh mipodIeM, BOTIPOCHI,
3a1auu Ha OCHOBE | BO3HHKAIOIINX B XOI€ | BO3HHKAIOMIMX B XOJE | BO3HHKAOIIMX B XOJe | BOBHMKAIOIIMX B XOJE | TECTHPOBAHME,
HCTIONTb30BaHUS npohecCHOHATEHOM npoheCcCHOHATLHOM nipoeccroHaTEHOM npohecCHOHATEHOM MH/IUBU/Ty IbHbIE
TEOPETUYECCKUX U | JEATCIIBHOCT U IIPUBJICKATh | NCATEIBHOCTH — IPUBJICKATh | ACATEIBHOCTHM W IPUBIEKATH | ACATEIBHOCTA U IIPUBJIICKATh 3a/laHus K
MPaKTHYECKUX OCHOB | st uX perieHust | st WX pelieHus | Juist uX petieHust | st WX  peueHus | J1a00pATOpHBIM
€CTECTBEHHBIX ¥ | COOTBETCTBYIONMI  (DH3MKO- | COOTBETCTBYIOIMII (DH3HKO- | COOTBETCTBYIONIMH  (DM3MKO- | COOTBETCTBYIONIMHA (DH3HKO- paboraw,
TEXHHYECKHX  HAyK, a | MaTeMaTMYECKMi armapar MaTEMaTHYECKUI anmapar MAaTEMATHYECKHI armapar MaTEMaTHYECKHI armapar r;?;q?;?;;;e
TaKXKE MaTeMaTHYECKOIO paboTsl,
ammapara KOHTPOJIbHas
pabota
OIIK-1.3. PaccmatpuBaer | He Bmageer Metonamu | Bmanmeer oTnenbHEIMU | Brameer HaBblkamu | JleMoHCTpupyeT — BiaJieHue Komnnoksuym, Ox3ameH
" npeaiara€t BO3MOKHbBIC BbIIBJIICHUST HAaBbIKAMH BBIIBJICHHWS | BBISIBJICHUA HaBbIKaMH H METOJaMHU KOHTPOJIbHBIC
BapUaHThI pelIeHns | eCTeCTBEHHOHAYYHOM €CTECTBEHHOHAYYHON €CTECTBEHHOHAYYHOM BBISIBJICHHS BOIIPOCHI,
TOCTaBICHHON 3a[a4, | CyIIHOCTH mpobiieM, | CyIIHOCTH npo0rieM, | CyIIHOCTH mpo0IieM, | eCTeCTBEHHOHAYYHOM TECTUPOBAHIE,
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OLIEHHBAs MX JOCTOMHCTBA
M HEIOCTAaTKHU

BO3HUKAIOIMX B
POQECCHOHATBHOM
JIESITENBHOCTH, TIPUBJICYL UX
TUISt peleHust
COOTBETCTBYIONMI  (DH3HUKO-
MaTeMaTHYECKUN armapar

Xoze

BO3HHMKAIOIIMX B
POQECCHOHATTBHOM
JIESITENIEHOCTH, TIPUBJIEYL HX
JUTSt pelueHust
COOTBETCTBYIOIIMH  (DH3HKO-
MaTeMaTUYECKUI annapar

Xoae

BO3HHUKAIOIIHX B
PO(ECCHOHATBHOM
JESITENIFHOCTH, TPUBJIEYh HX
JUTst peleHust
COOTBETCTBYIOIIMH  (DH3HKO-
MaTeMaTUUYEeCKUi armapar

xoze

CYIIIHOCTH nipobiiem,
BO3HHMKAIOIMX B XOJE
MPOQECCHOHATBHOM
JACATCIIbHOCTH, IMPUBJICYL HX
JuIs peleHust
COOTBETCTBYIONIMH  (DH3HKO-
MaTeMaTH4YecKuii armapar

WH/IUBU]TyalbHbIE
3a71aHus K
71a00paTOpHBIM
pabotam,
pacdeTHo-
rpadudeckre
paboTEI,
KOHTpOJIGHAs
pabota
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4. KommjiekT KOHTPOJIbHO-OUCHOYHBIX CPEACTB M0 JMCHUIIIMHE

NoakowhE

© ™

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

Bomnpocskl Kk 3xk3aMeHy
10 JIUCHUITJIIMHE Marematuka

1 cemecTp
Marpuiipl. Oniepanuy HaJl MaTpUllaMy U UX CBOMCTRBA.
Omnpenenureny u ux cBoiicTa. [IpaBuia BIUMCIIEHNS ONPEEINTENEH N-TO
MOpsI/IKA.
Panr matpusl.
OO6patHas marpuna.
CucreMsl n JINHEHHBIX YpaBHEHUI C N HEM3BECTHBIMU U MX pellieHue 1o npasuiy Kpamepa.
CucreMbl n JUHEHHBIX ypaBHEHUU C N HEU3BECTHBIMU M UX pEIIEHHE METOAOM OOpaTHOI
MaTpPHLIBIL.
Meronp! ["aycca, XKopnana-I'aycca penieHusi CUCTEM JIMHEHMHBIX YPAaBHEHUM.
Pemenne CJIAY. Teopema Kponekepa-Kanemm.
Onnopoansie CJIAY u ux pemienue. yHpaMeHTaaIbHas CUCTEMA PELICHUIA.
Bexkropsl. JInHelHbIE OnIepanvyi Hajl BEKTOPAMH.
CxansgpHoe npousBesieHre BeKTopoB. CBONCTBA.
BexTopHoe mnpousBeneHue BekTopoB. CBoMCTBA.
CwmemanHoe mpousBeeHrne BeKTOpoB. CBOMCTBA.
YpaBHEHHE NIPSAMON Ha INIOCKOCTH. Y paBHEHHE IIPSIMOM B IIPOCTPAHCTBE.
Kpussie Broporo nmopsiaka. OkpyxHocTh. Diuuric. [Tapadomna. 'unepbona.
Komnnekcusie unciia. Moynb U apryMeHT KOMIUIEKCHOTO YHCIIA.
Anrebpanueckas popMa KOMIIJIEKCHOTO YHUCIIA.
Tpuronomerpuueckas GpopMa KOMIUIEKCHOTO YHCIA.
[TokazarenbHast popmMa KOMILIEKCHOTO YKCIIA.
JelicTBUsI HaJT KOMIUIEKCHBIMH YHCIIaMU B ajreOpandeckon ¢opme.
JleiicTBHS HaJl KOMIUIEKCHBIMU YHCIaMH B TPUTOHOMETPHUECKOH opme.
JleiicTBYS Hal KOMIUIEKCHBIMU YHCIIAMH B ITOKa3arenbHoi (hopme. Dopmyiia Myaspa.
ITpenen uncnoBoil nocnenoBaTeIbHOCTH. CBOWCTBA CXOASIINXCS MTOCIIEI0BATEIIBHOCTEN.
[Tpenen @pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MpEAETax.
3ameyaresibHbIE TPEIEIbI.
beckoneyHo maibie 1 0€CKOHEYHO OoJbIHe (QyHKIINH.
HenpepriBHOCTh YHKIIUH B TOUKE.
Touku pa3pbiBa QyHKIUHU U UX KIacCUPUKAIMS.
[Tpon3BoiHas (QYHKUMH B TOUYKE, €€ T'€OMETPHUECKHH, MEXaHWYeCKUH M SKOHOMUYECKHH
CMBICII.
[Tpou3BoHas CIOXKHON, 0OpaTHOM, HESIBHOM, MapaMeTPUUIECKH 3aJaHHON (yHKITUH.
[Tpon3BoHBIE BBICIIKUX MOPSIAKOB.
Juddepennunan GpyHKIMM 1 THBAPHAHTHOCTH €T0 (DOPMBI.
[Tpumenenue nepsoro AuddepeHnnana K NpuOInKEHHBIM BbIUNCICHUSIM.
[TpousBonHble U auddepeHIranbl BRICIIUX MOPAAKOoB. HenHBapuaHTHOCTh (OPMBI BBICHIMX
nuddepeHnmranos.
Teopembl @epma, Poms, Jlarpanxka, Komn.
IIpaBuno Jlonurans.
®opmyna Teitopa.
VYcnoBus MOHOTOHHOCTH (DYHKIHH. DKCTpEMYM (YHKIIMHA OJHOU IMEPEMEHHOM.
BrInykiocTs ¥ BOTHYTOCTb Ipaduka GyHKIUHN, TOUYKU Ieperuoa.
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14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

2 cemecTp

[TepBooOpasnas ¢pynkuuu. HeonpeneneHHbIi HHTETpaI, OCHOBHBIEC ONIPEICIICHHS M CBOMCTBA.
MeTo/1b1 3aMEHBI IEPEMEHHON U UHTETPUPOBAHUS 110 YACTSM.

HNHTerpupoBanne NpOCTEHIINX PAIIMOHAIBHBIX (PYHKITUH.

WMHTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAKCHUM. YHUBEpCAIbHAs TPUTOHOMETpPUYECKas
MO/ICTAHOBKA.

HuTerpupoBaHre HEKOTOPHIX HPPAITMOHATBHBIX U TPAHCIEHACHTHBIX ()YHKIIUA.
Onpenenennbiii nHTErpasl. CBONCTBA, TEOMETPUUECKUN U SKOHOMHYECKUA CMBICIL.

Teopema o cpenHeM.

WHuTerpain ¢ nepeMeHHbIM BepXHUM TpenenoM. @opmyna Hetotona-JleiioHua.

MeTo/1bl TOACTAaHOBKU U UHTETPUPOBAHMS 110 YACTSAM B ONPEACIECHHBIX UHTErpajax.

. HexoTopble reomeTpuyecKrue 1 5JKOHOMUYECKHE IPUIIOKEHUS ONIPENEICHHOIO HHTErpaIa.
. HacTHble IIPOU3BOHBIC " YacTHBIE maddepeHmans byHKIUN MHOT'HX

MNCPEMCHHBIX.

. onuerit muddepennman GyHKINIT MHOTHX IEPEMEHHBIX.
. HacTHple TPOM3BOJHBIE BBICIIMX MOPSJIKOB: ONpEAEICHUsS, PABEHCTBO CMEIIAaHHBIX

IIPOU3BOHBIX.
[Tpon3BoaHas 1O HaNpaBJIeHUIO. I paiueHT.

Boinykinocte U BOrHyTOCTh (pyHKIMH. HeoOxonmmMoe M 1OCTaTOYHOE YCIOBUE SKCTPEMYyMa.
HauOonpiee 1 HauMeHblee 3HadeHHe GYHKINU B 3aMKHYTOH 001acTH.

VYcnoBHblii 3kcTpeMyM. Meto MHOkHTENEH Jlarpanxka.

JIBoiinble nHTErpansl. OnpeneneHne U CyneCTBOBAHUE JBOMHOIO UHTETpala.

I'eomeTpuyeCcKnil CMBICI IBOMHOIO HHTETPAJIA.

CBoiicTBa ABOMHOr0O UHTETpaa.

CaeneHue IBOMHOTO MHTETpaIa K MOBTOpHOMY. Cilydail mpsiMOyTroJibHON 00JIacTH.

CaeneHue ABOMHOIO UHTErpasia K HoBTopHOMY. Ciiyyail KpUBOJIMHEHHON 001aCTH.

3aMeHa NepPEeMEHHBIX B JBOMHOM MHTETrpale.

Hekoropele reomeTpudeckue MNPHIOKEHHUsI JBOMHBIX MHTErpajoB. BeluncieHne o0beMOB,
IJIOIIAJEH, TUIOIAAN IOBEPXHOCTH.

Hexotopeie ¢pu3nueckne NpuiIoKEHHUs IBOMHBIX MHTETPalioB. BrruncieHnne Macchl MIACTUHKH,
KOOPJMHAT LIEHTPA MAcC IUIACTUHKHA, MOMEHTA UHEPLIUU TUIACTHHKHU.

Tpoinble uHTerpansl. OnpeneneHne TPOMHOrO UHTErpaga. BeraucieHue TpONHBIX MHTETPalIoB
B JIEKapTOBBIX KOOpANHATAX.

3aMeHa IE€pPEMEHHBIX B TPOMHOM HHTEerpane. BplunciaeHue TpOWHOrO MHTErpajga B
HWIMHJIPUYECKUX KOOPAUHATAX.

3aMeHa NepeMeHHbIX B TPOHHOM HHTerpasie. Beraucinenue TpoitHoro nuTerpaia B chepuueckux
KOOpJIMHATAX.

Hekotopble mpunoxeHus TpoHbIX HHTerpanoB. O6wem Ttena. Macca tena. Cratuueckue
MoMeHTHI. LleHTp TsxecTu Tena. MoMeHTh HHEpLUU Tela.

Onpenenenue BekTop-QpyHkuuit. [Ipenen u HepepbIBHOCTh BEKTOP-(PYHKLUH.
JuddepennrpoBanre 1 UHTETPUPOBAHUE BEKTOP-(YHKIUH.

Dopmyisl Ppene.

Beruncnenne KpuBHU3HBI M KPy4YEHHS] KPUBOM.

W3mepeHne Ha KpUBOI MOBEPXHOCTH JUIMH YIJIOB U IJIOLIA/IEH.

KacarenbHast INIOCKOCTh ¥ HOPMAJIb K IIOBEPXHOCTH.

JlnHa KpUBOM HAa MOBEPXHOCTH. YTOJI MKy KPUBBIMU HA IIOBEPXHOCTH.

[TepBas kBagpaTHuHas popMa HOBEPXHOCTH.

KpuBuzna nunuii Ha moBepxHOCTU. BTopast kBagpaTtuuHas ¢opma MOBEpXHOCTH.
KpuBonunerinbie uaterpainbl. OnpeaeneHne KpUBOJIMHEUMHOT0 HHTErpaia nepBoro poja.
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39.
40.

41.
42.
43.
44,
45.

46.

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

arwN

Brrunciienne KpuBOJIMHENHOTO HHTETPajia MEPBOro poja.

KpuBosnuneiinpie uHTerpansl. OmnpezeneHue KpUBOJIMHEMHOrO MHTErpajga BTOPOTO poja.

Brrunciienne KpuBOJIMHEHHOTO HHTErPajia BTOPOTO poja.

CBsi3b MEX1y KPUBOJIMHEHHBIMU HHTETPAJIAMH MIEPBOTO U BTOPOTO poja.
®opmyna I'puna. [lokazarenbCcTBo.

VYcnoBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpajia OT yTH UHTETPUPOBAHUSI.
HuTerpupoBanue noaHbIx auddepeHuanos.

[ToBepxHOCTHBIE HHTerpaibl. OnpeneneHue IMOBEPXHOCTHOIO HHTErpajia IEpBOro poja.

Brruncnenme noBepXHOCTHOTO HHTETpajia IepBOro poja.

[ToBepxHocTHbIe uHHTErpaiibl. OnpeaesnieHHe MOBEPXHOCTHOTO WHTErpaja BTOPOrO poJia.

Brluncienre noBepXHOCTHOTO HHTETpajia BTOPOro poja.

CBs13b MeX/1y IOBEPXHOCTHBIMU MHTETpaJlaMU IIEPBOIO U BTOPOT'O PoJa.
®opmyna Octporpaackoro. JlokazaTeabCTBO.

®opmyna Crokca. [JokazaTenbCTBo.

CxkanspHoe none. [IoBepXHOCTH U TUHUU YPOBHS.

[IpousBonHas no HampasiieHUI0. [ paJleHT CKaIspHOIo MOJIS U €r0 CBOWCTBA.
Bekropnoe none. Bekropusie nuHUM noss. [1oTok moms.

JuBeprenius BeKTopHOro nojis. CBoiicTBa JUBEPreHIUH.

Hupkynsiusa noss. Porop BekTopHoro nosisi. CBoiicTBa poTopa.

[TonsTne uncnosoro psaga. OcHoBHbIE onpeaeneHns. CBOWCTBA CXOASIINXCS PAOB.
HeoOxoaumoe ycroBue cXOAUMOCTH YUCIOBBIX PS/IOB.

Psinbl ¢ HeoTpunaTenbHbIMM WwieHaMu. [Ipu3Haku cpaBHEHUS CXOAMMOCTH pAJa.
Psanel ¢ HeoTpunarensupiMu wieHamu. [Ipusnak JlanamOepa cxoqumMocTu psija.
Psinbl ¢ HeoTpunaTenbHbBIMM WieHaMu. IHTerpabHbli IpU3HAK CXOAUMOCTH Psilia.

Psanawl ¢ HCOTpULATCIIbHBIMU YJICHAMMU. PagukansHbIN IMPU3HAK Komm CXOAUMOCTH psiaa.

3HaKOYePETyIOITUECS PSIIBI.

AOGcCo0THas M yCIIOBHASL CXOAUMOCTh 3HAKOIIEPEMEHHBIX PS/I0B.
@yHKIMOHANbHBIE psAJibl. OCHOBHBIE ONIPEAETICHUS.

Crenennsle psaabl. Onpenenenue. IHTepBan cX0QUMOCTH CTENIEHHOIO Psija.
Teopema AGens. Jloka3zaTeabCTBO.

Paguyc cXO0auMOCTH CTEIIEHHOTO PAJa.

CBolicTBa CTENIEHHBIX PSI0B.

Pasnoxxenue ¢yHkiuii B crenennsie psaabl. Psaasl Teiinopa n MakiopeHa.
Pasnoxxenne anemenTapHbix GyHKuui B psag Teitopa

Pager @ypee. Tpuronomerpuyeckuit pag Pypsoe.

Pasnoxxenue B psin @ypre 21 — nepuoanueckux GyHkuil. Teopema Jupuxie.
Paznoxenue B psag @ypbe UeTHBIX U HEUETHBIX (DYHKIUH.

3 cemecTp

Juddepennmanbaple ypaBHeHUs MepBoro mopsiaka. 3anauya Koy, TeopeMa cymecTBOBaHUS U

€MHCTBEHHOCTH.
Juddepennunanbable ypaBHEHHS € pa3IesSONMMUCS IepeMeHHbIMU. 3aaya Ko,
Opnnopoaubie quddepeHnnanbHble ypaBHEHUS IepBoro nopsaka. 3anadya Komm.
Jluneiinble nuddepeHnmanpHble ypaBHEHUs IIepBoro nopsiaka. 3agada Komu.

Jluneituple onHOpoaHble U depeHIaNbHble YpaBHEHHMsS] IMPOU3BOJIBHOTO TOpSAKa C

NOCTOSIHHBIMU K03 purimenramu.

JIuneiiHple HeomHOpOAHBIE An(pEepeHINANBHbIC YPAaBHEHUS IPOU3BOJIBHOTO TOPSAAKA C
NOCTOSHHBIMU KO3 duumentamu. CTpykTypa oOmiero pemeHus. MeToJ HeompeaeIeHHbIX

ko3 urmenToB. MeTo1 BapraIuy mporu3BOJIBHON MTOCTOSTHHOM.
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

217.

Knaccuyeckoe, craTUCTHYECKOE ONPEAETIECHUS BEPOSATHOCTU COOBITHS, I'€OMETPHYECKast
BEPOSITHOCTb.

OcHoBHbIE (HOPMYJITEI KOMOMHATOPUKH.

DneMeHTapHbIe U clI0XkKHbIE cOObITHs. CyMMa coObITHiA. Teopema coxkeHns: BEpOSITHOCTEH.
OneMeHTapHble M CcJlOXHbe coObITHA. IlpousBenenue coObITHH. YClIOBHas BEpPOATHOCTh
coObITusA. TeopeMa yMHOKEHUSI BEPOSITHOCTEH.

®opmyinsl bepnyinu, [lyaccona.

JloxanpHas 1 uHTErpanpHas Teopemsl Jlariaca.

®opmyia nosHOU BeposTHOCTH. Popmyiia baiieca.

Crnyuaiinas BenuuuHa. TUIBI cIy4yailHBIX BEJIMYMH. 3aKOH pacpeesICHuUs.

YuciioBbIE XapaKTEpUCTUKU CIIy4ailHbIX BeIM4YuH. X cBOlCTBA.

Meron MOMEHTOB.

3aKOHBI pacIpeIENeHNs] JUCKPETHBIX CIyYalHbIX BEINYMH.

3aKOHBI pacHpe/IeleHNs HEITPEPHIBHBIX CIyYalHBIX BEJIWYMH.

CucteMbl cy4aiHbIX BEJIMYMH. Y CJIOBHBIE U 0€3yCIIOBHBIE 3aKOHBI PACIIPEIEICHHS.
KoppensimnonHslii MOMEHT, KOA(Q(QHUIUEHT KOPPENALNH IBYX CIydaiHBIX BETHYUH.
KoBaprannoHHas 1 KOppeIsLUOHHAs MaTPULIBI CHCTEMBI CITyYalHbIX BEJIMYUH.

[loHATHE O pErpecCMOHHOM 3aBUCHUMOCTH CIIy4YalHbIX BeIWYUH. JIMHEHHBIE ypaBHEHUs
perpeccum.

3aauy MaTeMaTH4eCKOl CTaTUCTUKU. B3auMoCBs3b ¢ TeOpHEl BEPOSITHOCTEM.

['ncTorpamma, Kak epBUYHOE CPE/ICTBO BBISBICHUS 3aKOHA PACHIPEENICHHS 10 BEIOOPKE.
@yHKIMH BBIOOPKHU. MIX posib B MaTeMaTn4ecKoi CTaTUCTHKE.

[TonsiTmE O  JOBEpUTENBHBIX  WHTEpBajJaX  IapaMmerpoB  pacnpezeneHus.  OrneHka
JIOBEPUTEIIBHOTO MHTEPBAJIA MATEMATUYECKOIO OXKUIAHUS, JUCIIEPCHH.

OOm1as cxema nIpoBepKU cTatucTueckux runores. Omubku I u Il poxa.

IlepeueHb 33124 Ha DK3aM€EH

1. JlaHbl BEepIIWHBI TPEYTOJbHHUKA: A(O;l); B(6;5); C(lZ;—l). CoCTaBUTh ypaBHEHHE BBICOTHI

TPEYTOJIbHUKA, TPOBEACHHON 13 BEPLINHBI C.

2. Haiitu yroa Mexy BEKTOpaMu a= (1;2;3)m b = (6; 4; -2).
3. Haiitu ypaBHeHue npsimMol, mpoxosiueit uepes touku A(1, 2) u B(3, 4).
4. BIYUCIUTD MIPEACIIBbI YUCIOBBIX MOCIEI0BATEIbHOCTEH.

- (3—n)2 +(3+ n)zl
”*“"(S—n)2 —(3+ n)2

5. Beruucnuth Mpeaciibl YNCJIOBBIX MOCIEI0BAaTEILHOCTEH.

lim

(3-n)'~(2-n)"

"o (1- n)4 -(1+ n)4

6. BerauciauTh npeaesbl YUCIOBBIX MOCIEA0BATEIbHOCTEM.

lim

n—>owo

n+1)"

n-1
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7. BEIYMCIUTD PEAEIbl YACIOBBIX MTOCIEA0BATEIbHOCTEM.

. (2n+3j“+1
lim .
el 2n+1

8. BpIunuciIuTh Mpeessl YUCI0BBIX IOCIE10BATENbHOCTEN.

- (n_lerZ
Iim| —— .
n—e\ N+ 3

9. Beruucnuts npenen GyHKINH.
. xP-3x-2
lim =—=""<

x>-1  X4+X

10. Beraucnuthb npeaen GyHKIuu

3 2
lim (X4_2X_1) .
x—>-1 xX"4+2x+1

11. Bpruucnuts npenen GpyHkuuu
3
(14 x) —(@+3x)
lim - :
x>0 X+ X

12. Beruucnuth npenen GpyHKIHu.

. 3x2-5x
lim ——.
x>0 gINn3X

13. Beruucnuth npenen GpyHKIHu.

) 1-cos2x
lim .
x = 0C0S7X—C0S3X

14. Beruucnuth npenen GyHKIHu.

: 4X
lim :
x> 0tg(7(2+x))
15. Haiitu npon3BoaHy1O.
_ x*-8x°
2(x*-4)

16. Haittu npon3BoaHYIO.
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24/1-3x"
17. Haiit npou3BOJHYIO.
y=X— In(2+ex+ 2N/e** + ex+1).
18. Haiitu mpou3BoaHy1O.
1, 1+2°
y= In ~.
In4  1-2

19. Haiitu npou3BoHYy1O.

y=|n(&+ﬁ).

20. HaiiTu npou3BOAHYIO.
7 X
y=Intg| —+—|.
4 2

CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS 'YMAHUTAPHO-TEXHOJIOTUYECKA
AKAJIEMUA

Kadenpa Maremaruku
20 -20__ yueOHBIH TOA
Dx3ameHarmoHHbIN OueT No 1

0 JUCUUIUIMHE BhIciias MaTemaTrka
JUTs 00yJaroLuXxcst HanpaieHus: ToAroToBku 13.03.02 DnekTposHepreTuka v AeKTPOTEXHUKA
npoduis «IIeKTPOCHAOKEHUE

1. Tlpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MIpeeax.

2. I[eﬁCTBHﬂ HaJd KOMIIJICKCHBIMHA YK CJIaMHU B TpI/IFOHOMeTpI/I‘{eCKOﬁ (bOpMC.

3. Haiita mpousBoaHyIO.

y=X-— In(2+ e + 24/e* + ex+1).

3aB. xadeapoit Koukapos A.M.
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KonTposbHbIe BONPOCHI
10 JTUCHUITJIIMHE Maremaruka

Pa3nes 1. MaTpuubl 1 onpeaeTelIn.

[ToHsATHE MAaTpPUILBI.

Onepauny HaJ MaTPUIIAMHU U UX CBOWCTBA.

Onpenenurenu, UX CBOMCTBA.

Brerunciienne onpenenurenei.

MuHopb! 1 anredpanyeckue T0MOIHEHUS.

PaznoxxeHue onpeaenuTens MaTPULBI IO 3JIEMEHTaM CTPOKU WJIM CTOJIONA.
OO0parHas MaTpuIia.

Panr matpuust.

LN wNE

Pa3neu 2. Teopus cucrem JIMHEHHBIX yPaBHEHUI.
Cucremsl N TUHENHHBIX alreOpandyeckux ypaBHEHUH ¢ N HEU3BECTHBIMU.

Martpuunast u BektopHas 3anuchk CJIAY.
BeImyKItblii MHOTOYTOJIBHUK Ha TUIOCKOCTH M MHOTOTPAaHHHK B TPOCTPAHCTBE.

Mertoasl pemienns CJIAY (Matpuunbiii Mmeton, Kpamepa, ['aycca).

NookwnE

MaTpHIbI.

©w o

Paznen 3. MHoOrouJIeHbl M KOMIIJIEKCHBIE YHCJIA.
1. IloHsATHE KOMILJIEKCHOI'O YHCIIa.

['eomeTpuyeckas uHTEpIIpETALUSL.

Moaynb, apryMEeHT KOMIUIEKCHOTO YHCIIA.

ApudmeTrnueckre onepanuy Hajl KOMIJIEKCHBIMU YU CIIaMU.
®opmyna Myaspa.
7. VI3BneueHue KOpHA U3 KOMIUJIEKCHOTO YHUCIIa
Pa3nes 4. DiieMeHTBI BeKTOPHOM aaredpsl.
1. Bextopsl. OCHOBHbBIE TOHATHS.
JIuneliHbIe Ollepally HaJl BEKTOPaMHU.
IIpoeknusa BekTopa Ha ock. Moynb BEKTOpAa.
JlercTBUA Hal BEKTOPaMU.
CkansipHO€ POU3BEIEHUE BEKTOPOB.
JInneliHas 3aBUCHUMOCTD BEKTOPOB, OCHOBHBIE TEOPEMBI.
['eomeTpuyeckuii CMbICT TUHEUHOM 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
HenuHelinble onepanuy HaJ BEKTOPaMU 3aJaHHBIMU KOOPIUHATAMH.
BekTopHOe mpon3BeeHue BEKTOPOB, CBOMCTBA, IPUMEHEHHE.
10 CMmemranHO€ IPOU3BENEHUS BEKTOPOB. CBOMCTBA CMEILIAHHOTO NTPOU3BEACHHUS.

ook wm

©CoNoR~WN

Paspnen S. JIuneiHble NPOCTPAHCTBA.
1. JluneiiHble TPOCTPAHCTBA.
2. AKCHOMBI JTUHEHHOTO MIPOCTPAHCTBA, IPUMEPHI JIMHEHHBIX IPOCTPAHCTB.
3. bazuc u pazmMepHOCTh JIUHEWHOTO MMPOCTPAHCTBA.
4. TlpeoOpa3oBaHue KOOpIMHAT IPU peoOpa3oBaHUM Oa3zuca N-MEPHOTO JIMHEHHOTO

VYcnoBue COBMECTHOCTH CUCTEMBI JIMHENHBIX anredpanuyeckux ypasHeHuil (CJIAY).

[Tpumenenne merona Kopaana-I'aycca K BBIUMCICHUSAM paHra MaTpULbl 1 0OpaTHOMN

I'eomeTpuyeckas HHTEpIIpETALUs PELICHNS CUCTEM JINHEWHBIX YPABHEHU U HEPABEHCTB.

CucrteMbl M JIMHEHHBIX YpaBHEHUN ¢ N Heu3BecTHRIMU. Teopema Kponekepa-Kanemnu.
CucTembl TUHEHHBIX OJHOPOIHBIX YpaBHEHUN. DyHIaMEHTalIbHAS CUCTEMA PELIECHU.

AHFe6paI/I‘ICCKa${, TPUTOHOMETPHUYICCKAs, ITOKA3ATCIbHAA q)OpMBI KOMIIJICKCHOI'O YHucCJia.

55



Sl

IIPOCTPAHCTBA.

EBximnioBel npoctpancTBa. Onpenenenue EBkinmoBa npocTpancTBa, IpuMeEphL.

CBolicTBa €BKJIMAOBOTO MPOCTPaHCTBA, HEpaBeHCTBO Komm — ByHsikoBCKoOro.

OrnpezesieHrie HOPMBI, TEOPEMa 0 HOPMUPOBAHHOCTHU €BKJIMJIOBOTO MTPOCTPAHCTBA, TOCTPOCHUE
OPTOHOPMHPOBAHHOTO 0a3uca.

Pa3znea 6. Jluneiinbie onepaTopbl.

1.

Uk wm

JInneliHbIe onepaTopsl, CBOMCTBA.

[ToHsiTHE TMHEHHOTO ONepaTopa, OCHOBHBIE CBOMCTBA.

JlelicTBUA HaJI IMHEMHBIMU ONIEPATOPAMMU.

MartpuuHas 3anuch JUHEHHOTO ONepaTopa.

[TpeoOpa3oBanue MaTPHULIBI TMHEHHOTO ONEepaTopa MpH Mepexo/ie K HOBOMY 0a3ucy.
Cob6cTBeHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa.

Paznen 7. AHaJIuTHYECKAS TeOMETPHUS HA NMJOCKOCTH U B MPOCTPAHCTRBE.

1.

HBOo~NOoOTRWDN

12.
13.
14.
15.

0.
11.

[Ipsimas B mpocTpaHCTBE.

[Tpsimast ¥ MIOCKOCTH B IPOCTPAHCTBE.

OO6miee ypaBHEHHE MPSIMOM B TPOCTPAHCTBE.

Kanonuueckoe ypaBHeHUE MPSAMOH, MPOXOAAIIEH uepe3 IBe TOUKH.

[lepexon oT 001Iero ypaBHEHHSI K KAHOHUYECKOMY.

VYroa Mexay AByMs MPSIMBIMU, YCIIOBHS MapalIeIbHOCTH U MEPHIEHAUKYIISIPHOCTH.

VYroa Mexay npsiMoi U INIOCKOCTbIO, YCIIOBUS ApAJUIEIbHOCTU U EPIEHANKYISIPHOCTH.
[T1n0cKkOCTh, OCHOBHBIE YpaBHEHUSI.

[TpeoOpa3zoBaHre KOOPAUHAT HA TJIOCKOCTH.

Oo01iee ypaBHEHHUE IITOCKOCTH.

Henonuble ypaBHEeHUs III0CKOCTH, YpaBHEHHE IIJIOCKOCTH, MPOXOAIIEH uepes3 ofaHy, Tpu
TOUKH.

HopmupoBanHoe ypaBHEHUE MIIOCKOCTH.

PaccTosiHME OT TOYKH 10 TIOCKOCTH.

YTroa Mexy II0CKOCTSIMU, YCIOBUS MapaJUIeIbHOCTH U NEPIIEHANKYIIPHOCTH IIOCKOCTEM.
Kpussie Broporo nopsiaka. ['unepOona, onpeneneHue, BEIBOJI ypaBHEHUS, HCCIIEI0OBaHNE
($hopMBI. ACUMIITOTHI TUTIEPOOJTBI

Pa3znea 8. Teopus nmpenesios.

1.
2
3
4.
5.
6
7
8
9.

10.

11.
12.

YucnoBble NOCIE0BATEIBHOCTH U MIPEIEIbI.

CBoiicTBa CXOIAIIMXCA IIOCIIENOBATEILHOCTEN.
IlepemeHHBIE U TOCTOSIHHBIE BETMUNHBI.

DyHKIMY U CIOCOO0BI BX 3aannss. OCHOBHBIE dJIeMEHTapHbIE (PYHKIMU 1 UX TpaduKy.
NurteprnionpoBaHue QyHKLIUH.

[penen ¢pynkimy. OCHOBHBIE TEOPEMBI O MpeieNax.
3ameuarebHbIe PEIEbL.

3afava 0 HeMPEePHIBHOM HAYHCIICHUH ITPOLIEHTOB.
BeckoneuHo masble 1 OECKOHEUHO OOJIbIINE (PYHKIIUH.
OKBUBAJICHTHbIE OECKOHEYHO Maslble (PYHKIIHH.
OnHOCTOpOHHHME ITPEAEIBI.

HenpepsiBHoCTh QyHKIMU. Knaccudukars Touek paspoisa.

Paznen 9. luddepenunanbuoe ucuuciaenue GyHkumii 0JHOI nmepeMeHHONM.

1.
2.

[IponsBoaHas GyHKIMM.
['eomeTpryeckuii U MEXaHUYECKUI CMBICIL.
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13.

14.
15.
16.

OcHOBHBIE TpaBWIIa U pUeMbI JU¢GEepeHIINPOBAHUS.

Tabnuiia MpoU3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHHA.

[Tpoun3BogHas CII0KHOM, OOpPaTHOM, HEIBHOM, TTapaMETPUIECKH 3aJaHHON (yHKIIUH.
[Nonsitie muddepenimana, reoMeTpUIECKUi CMBICI.

OcHoBHBIE cBOMCTBa AuddepeHimana.

[TpousBonHbIe U TU((EpEHIMATBI BRICIIUX MOPSIIKOB.

MHBapraHTHOCTH ()OPMBI IIEPBOTO U HEMHBAPUAHTHOCTD (DOPMBI BBICHINX (D (EPEHITNATIOB.

. OcHoBHbIe Teopembl Auddepernnansaoro ucuncienus (Gepma, Poms, Jlarpamka, Komm).
. [IpaBuo Jlonurasns packpbITUSI HEONIPEAEICHHOCTEMN.
. ®opmyna Teiinopa u ee cBA3b C 3a1a4eld NPUOIMKEHHOTO BEIUMCIICHUS 3HAYCHUN ()yHKITHH.

OrneHka 0CTaTOYHOIO YJICHA.

[Tpumenenue nuddepeHnaIbHOT0 HCUUCICHUS K UCCIIeIOBAaHUIO (PYHKIIMA U IOCTPOCHUIO
rpaduKoB.

[Ipr3Haku MOHOTOHHOCTH.

OKCTpeMyMBbI U NPaBUIIA UX HAXOXKICHHUS.

BrIyKII0CTH, BOTHYTOCTD, TOUKH Iepernda. ACUMITOTHI

Pa3nes 10. UuTerpajbHoe ucunciaenne GyHKIMA 0JHON NepeMeHHOi.

1.

2
3.
4

NGO

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.

[TepBooOpa3Hast GyHKIMM U HEOTIPEEIEHHbIH HHTETpal.

CBolicTBa HEONPEAEIEHHOTO HHTETpaa.

WHTerpan oT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH.

OcHOBHBIE METO/IbI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE HHTETPUPOBAaHUE, 3aMEHA
NEPEMEHHOI, UHTErPUPOBAHHE 10 YACTAM).

HHuTerpupoBaHue palioOHAIbHBIX APOOEH.

WHTEerprpoBaHue TPUTOHOMETPUUECKUX (DYHKITUH.

HHuTerpupoBaHne HEKOTOPHIX UPPALIMOHAIBHBIX U TPAHCUEHACHTHBIX (QYHKIIHMN.

[TonsiTHE ONPENEIIEHHOTO UHTErPajla, €r0 FeOMETPUUECKUN cMbIc. CBOMCTBA ONPEAEIEHHOTO
MHTErpasa.

HHTerpaibHbIe CyMMBI.

WuTterpan kak GpyHKIUS BEPXHETO Mpeiena.

®opmyna HetoTona-JleiiOnuma. Teopema o cpennem.
Brraucnenne onpeneeHHOro MHTErpaga MeToAaMy HHTETPUPOBAHMS 110 YACTIM U 3aMEHBI
IIEPEMEHHOM.
Hexkotopsie reomeTprueckre 1 3JKOHOMHYECKHE MPUIIOKEHHS OIIPENEICHHOTO HHTErpaa.
Hecob6cTBeHHbIE MHTErpalIbl, IPU3HAKU CXOAUMOCTH.

Hecob6ctBennbie uaTEeTpans 1 —ro, 2 — ro poaa.

Onpenenenue, GopMyIHpPOBKA IPU3HAKOB CXOJIUMOCTH.

Kpurepuit Komm cxoqumMocTs HHTETpania.
AOGconoTHas M yCIIOBHAS CXOAUMOCTh, HECOOCTBEHHBIN HHTErpaji 2 — ro pona, popMyInpoBka
kputepus Komm npu3HakoB cXOAUMOCTH.

[TpubnuxeHHbIe METOBI BBIYUCICHHUS ONPEICIEHHBIX HHTETpajioB. @OpPMYIIbI TparenuH,
IPSAMOYTOJIBHUKOB M CHMIICOHA, OII€HKA ITOIPEIIHOCTH BBIYUCIICHHUS.

Pasnea 11. InddepennnanbHoe HcunucaeHne (PyHKINH MHOTHX NTePeMEeHHBbIX.

1.

Noakown

YacTHble TPOU3BOJHBIE U YacCTHBIE JU(depeHIInabl.
Juddepenunpyembie GyHKINH.

HeoOxoaumoe u gocratouHoe ycnoBue 1uddepeHmpyemMocTu.
[Tpon3BoHas CIOKHON (PYHKIINH.

[Tomubii uddepennman.

[IpousBoanas no HanpasieHuIO. [’ pangueHrT.

CB43b MPOU3BOIHOM IO HAITPABJIEHUIO C TPATUEHTOM.
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8. IlpousBonusie u nuddepeHnnanbl BHICIINX NOPSAIKOB, PABEHCTBO CMEIIAHHBIX TPOU3BOTHBIX.

9. HawuOonpiiee u HaMMeHbILIEE 3HAYCHUS (PYHKIIUH.

10. OkcTpeMyM | yCIIOBHBIN 3KCTpeMyM (YHKIIMA MHOTHX TIEPEMEHHBIX. MeTOo MHOXKHUTEIEH
Jlarpanxa.

Pa3nea 12. KpaTHble HHTErpaJbl.

1. Enunas cxema BBEJICHUS BCEX MHTETPAJIOB.

2. TlousTue nuamerpa 0OIACTH.

3. Jlath moHsATHE - pa30MEeHUs 00JIACTH U UHTETPATBLHON - CyMMBI, IOHATHE HHTETPAJIOB.
4. ®opMyIHpPOBKA TEOPEM CYIIECTBOBAHUS MHTEIPAIOB B CXEME.

5. CBoiicTBa HHTETPAJIOB.

6. Brruncnenue KpaTHBIX HHTETPAJIOB B IPSMOYTOJIBHBIX KOOPIUHATAX.

7. CaeneHwus IBOMHOTO MHTETrpasia K MOBTOPHBIM UHTErpajiaM B MPSMOYTOJIbHOM 00JIaCTH.
8. Brruncienue TpOHHBIX HHTETPAJIOB.

9. 3ameHa mepeMeHHBIX B KpaTHBIX MHTETpajax.

10. OrobpakeHue mIOCKUX 00IacTei.

11. KpuBonuHelHbIe KOOPIWHATHI, TUIOIIAs B KPUBOJIUHEHHBIX KOOPAUHATAX, IEPEXO]T K

HOJIIPHBIM KOOPAMHATAM.

12. Hunmaapuyeckue U cheprudecKue KOOpAHHATHI.

13. 3ameHa nepeMeHHBIX B TPOITHOM HHTErpajie.

14. TloBepXHOCTHBIN MHTErpaJl HEPBOTO POJia, CBOMCTBA, BBIYMCICHHUE.

15. [Inomaab MOBEPXHOCTH, Macca U LEHTP TAKECTH MAaTEPUATIbHOM MOBEPXHOCTH.

16. IToBepXHOCTHBIN MHTErpaJl BTOPOIrO pojia, CBOMCTBa, BeIuuciaeHne. opmyna Octporpaackoro-
[Naycca. ®opmyna Crokca.

17. HexoTopble NpUIIOKEHUS TOBEPXHOCTHOI'O MHTErpajia BTOPOro poja.

18. KpuBoarHEHHBIN HHTETpaJ TIEPBOTO POIa, CBOWCTBA, BEIUMCIICHUE, TpUMeHeHHne. Pabora
CHJIOBOT'O TIOJISL.

19. KpuBoarHEHHBIN HHTETpall BTOPOTO pOJia, CBOMCTBA, BEIYMCIICHHE.

20. ®opmyna 'puna. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOIO MHTErpajia BTOPOTo pojia OT ITyTH
UHTETPUPOBAHMS.

21. OTbicKkaHue QPyHKIUH 10 TOJTHOMY TU(depeHIray.

22. CKansipHOE U BEKTOPHOE TIOJISI.

Paznea 13. IndpepenuuanbHbie ypaBHeHHS.

Juddepenunanbubie ypaBHeHHs.. OCHOBHBIE TIOHATHSL.

2. JluddepeHnmanbabeie ypaBHeHUs | — ro mopsijika.

3.  uddepenunanbHble ypaBHEHHS BBICIINX HOPSIKOB.

4. JluneliHble ONHOPOAHBIE U] PepeHInanbHbIe YpaBHEHHS BBICIINX NOpsAAKoB. CTpyKTypa
00I11ero perIeHus JIMHEHHOTO OAHOPOAHOTO YPAaBHEHHS.

®opmyna Octporpanackoro — JinyBuiiis.

Jlunelinble HeogHOPOIHBIE MU epeHnnanbable ypaBHeHUs | — ro mopska.

7. Cucrema oObIKHOBEHHBIX TU(depeHIaTbHbIX YpaBHEHUH IEPBOr0 MOPSIKA.

=

o o

Paszpnen 14. YucinoBbie 1 GyHKIHOHAIBbHBIE PSAAbI
1. Ywucnossle psabl.
2. CX0aMMOCTh M CyMMa psijia.
3. JleiicTBUA C psiiaMH.
4. Metozpl UCCIEIOBAHUS CXOJUMOCTH

Paznea 15. Cayuaiinbie coObITHS
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©CoNoR~WNE

CrnyvaitHoe cOOBITHE.

Omneparnuu Haj 3JI€MEHTAPHBIMHA COOBITHUSMHU.

Krnaccuueckoe U cTaTUCTUUECKOE OMPEIETICHHS BEPOSATHOCTH COOBITHSI.
I'eomeTpuueckast BEpOSTHOCTb.

Komb6unaropuka. IlepecranoBku, pa3MenieHusi, COYeTaHusl.

VYcnoBHas BEPOATHOCTb.

He3zaBucumocts cOOBITHIA.

BepostHocTh pou3BeeHus, CyMMbI COOBITHH.

®opmyna nosHoU BeposiTHOCcTH. Dopmyna balieca.

10 [TocnenoBaTenbHOCTh HE3aBUCUMBIX UcnbITaHu. Dopmyna bepuyinu.
11. ®opmymna Ilyaccona. ®opmyna Myaspa-Jlamiaca.

Paznen 16. Ciyuaiinble BeJIMYMHBI

1.
2.
3.

&

~

9.
10.

11.

CnyuaifHas BeTUUYKHA.

JIMCKpeTHBIC ¥ HEeTPEPHIBHBIE CITyYalHbIC BETMUUHBI.

OyHK1UA pacnpeeneHus. Pacipenenenue BEpOsSTHOCTEN, ITIOTHOCTh pacipeeieHUs U UX CBSI3b C
(byHKIHEH pacnpeesICHHsI.

UucnoBble XapaKTEPUCTUKHU CITyYaHBIX BEIIMYHH.

Buser pacnipenenenus TUCKpeTHBIX cIydaiHbIX BenndrH (beprysmm, GunomuansHoe, [TyaccoHa,
TUMEPreOMETPUUECKOE) U UX YHUCIIOBBIE XapaKTEPUCTHUKH.

Busibel pactipeneneHus HelpepbIBHBIX CITyYaiHBIX BETMUUH (PaBHOMEPHOE, HOPMaJIbHOE,
IKCIIOHCHIINATBHOE, OeTa-pacipe/ie/ieHHe) U UX YHCIIOBBIC XapaKTEPUCTHKH.

Cucrtembl cly4aliHbIX BEJTUYHMH.

OyHKIUS pacrpeiesieHus, pacipeielieHue BEpOsITHOCTEHN U INTIOTHOCTh PacpeIesICHUs
CHUCTEMBI JIBYX CITy4alHBIX BEJIMYHUH.

VYcnoBHOE paciipeielieHne U €r0 YUCIOBBIE XapaKTEPUCTUKH.

Kosapuarus, kodQGUIMenT Koppesaiy, THHEHHAsA Perpecchs. 3aKOHbI pacipeieeHus

Creronenra, @umepa.
TumnoBble 3aK0HBI pacnpeaeaeHus U chepbl X MPUMEHEHUSI.

Paznen 17. Meroabl MAaTEMATHYECKOH CTATHCTHKH.

ok wn e

~

10.

OcHOBHBIE 3a7JaUd MaTEMATUYECKONW CTAaTUCTUKH.

BribopouHas u reHepanabHas COBOKYMHOCTU. TUIBI BEIOOPOK.

CraTtuctuueckoe pacnpezeieHue BbIOOpKHU.

Omnupuydeckast QyHKIUSA paclpeeaeHus.

[Tonurox 4acToT u rucTorpaMma.

Craructuyeckue olleHKH. ToueuHasi OlleHKa mapaMeTpoB paclpeieleH sl MeToAaMu
MOMEHTOB, HaUOOJIBLIIETO MPaBAONO 00, HAMMEHBIIINX KBaIPaTOB.

WuTepBasibHast OLIEHKA, JOBEPUTENbHBINA HHTEPBAJ, JOBEPUTENIbHASI BEPOSTHOCTbD.
JloBepuTenbHbIE MHTEPBAJIBI AJI OLIEHKU MaTeMaTUYECKOr0 OXKHUIaHUS U TUCIIEPCUH
HOPMAaJILHOTO PACHpPEEICHHMS.

MeTtonuka MpoBEpKH CTATUCTUYECKUX TUIIOTES.

O6mas cxema mpoBepku cratuctuyeckux runores. Ommobku | u |l poga. Kpurtepuii

Creionenta, dumepa, y°
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KoMiuiekT TeCcTOBBIX 3a1a4 (3agaHuii)
10 JUCHUILINHE «MaTeMaTHKa»
Ne 1.

No 1. B tpeyronsnuk ABC mnpsmas AM sisiercst 6uccektpucoir yria BAC, npuyem Touka M

nexut Ha cropone BC. Ecru AB = b, AC = ¢, 1o AM pasno

b+c
2. m:bc+cb;
b+c
3. AM =2*C.
ch
4. % _am.
b+c

®opmupyemas komnerenuus OIMK-1

= - = =
Ne 2. TTmomaas mapasuieiorpaMma mocTpoeHHoro Ha Bektopax d + 3b u 3a+ b, eciu

la] =1b] = 1, (&hg) = 30° paBHa
1. S=4(xe. eo.);
2. S=6(xs6. e0.);
3. S=1(ks. €0.);
4. S=5(ke. e€0.).

®opmupyemasi komnerenmus YK-1

Ne 3. CwmemanHoe mnpousBefeHHe BekTopoB d =2i—j—k, b=1+3]—k,

¢ =1+] + 4k pasuo

1. 23;
2. 27;
3. 18;
4. 10.

®opmupyemasi komnerennus OITK-1
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Ne 4. TIpsimpie 4x — 6y +7 =0 20x— 30y —11=10
1. mapanienbHbI;
2. COBIIAJIAIOT;
3. MepHeHIUuKYISIPHBI,
4, mepecekaroTcs.

®opmupyemasi komnerenuus YK-1

Ne 5. CocraButh ypaBHEHHE MpsIMOH, mpoxossiiei depe3 Touku M(-1; 3) u N(2; 5) u
HAWTH yriI0BOW KOA(PPUIMEHT 3TON MPSAMOIA.

1. 2x+y=0; k=1;

2. 2x-3y+11=0; k=§;
3. X+y+7=0; k:%;

4. x+11-y=0; k:% :

®opmupyemasi komnerennus OITK-1
2x +3y+2z=09,

Ne 6. Pemrenuem cucteMsl ypaBHeHuit 1X + 2y — 3z = 14, sBusercs
3x +4y+z=16.
1. x=2;y=3; z=-2;
2. x=1;y=0; z=2;
3. x=2; y=3; z=0;
4. x=0; y=0; z=-2.

®opmupyemasi komnerenuus YK-1

Zmtdx, - 2x =9

2k =X =% =10

Ne 7. PeuieHnem cucteMsbl ypaBHEHHM SIBIIIETCS

1.x,=5;x,=—1; x5=1
2.x,=—5;x,=1; x3=—1
3x;,=1L;x,=—1; x3,=5
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®opmupyemasi komnerenuus OITK-1

2x—3y+z=2
dx+y—4z=9
bx—Sy+2z=17

Ne 8. PemienreM cucreMsbl ypaBHEHHI
1. x=3;y=5;2=4
2.x=5;y=3;z=1
3.x=3;y=5;z=1
4.x=5;y=3;2=4
®opmupyemasi komnerenuus YK-1

-1 2 -3

A= 3 4 1

Ne 9. KBagpaTt MaTpuiibl . 2 paBeH

1 4 25
1A={9 16 1

0 1 4

7 1 =3
2. A={9 23 -9
3 6 5

1 4 25
3. A= (D -5 —1)

0 1 4

2 4 25
4.A = (6 5 1)

01 4

®opmupyemasi komnerennus OITK-1

No 10. IIpousBenenu nByx matpun, AB, eciu Az(

3 11
1.217

ABJIIACTCA

0
3
1

7
4
0

paBHO
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2 10
2_(3 11}

0 3
3 [2 SJ

311
4 (o 17)

®opmupyemasi komnerenuus YK-1

MI-11) & 3x+4y-12=10

Ne 11. PaccTossaue oT TOUkH
1. 2,2
2. 2
5
1

JI0 TIPSIMOM paBHO

3.
4,
®opmupyemas komnerenuus OIMK-1

37T
— - L Bi-1L7
23} L)

{
Ne 12. YpaBHeHHe NpsIMOil TPOXOASAIIEN Yepe3 ABE TOUKH MMEET BUJL

1.28x+15y-77=0
2.28x+15y+77=0
3. 15x+28y-77=0
4. 28x-15y+77=0

®opmupyemasi komnerennus YK-1

Ne 13. VpaBHeHHE IIOCKOCTH, POXOsIIEi uepes Touky A(L—2;3) 1 napaiensHon
TUIOCKOCTH X—Yy+3zZ—4=0 UMEET BUJ

l.x-y+3z-12=0

2.5x—y+3z-12=0

3. x—-y+z-12=0

4. x-4y+32-12=0

®opmupyemasi komnerennus OITK-1

Ne 14. Bekropsl p={;-21}, §=1{-310}, F={;5-2} OyayT JIMHENAHO 3aBUCUMBIMH TIPH
3HAYEHHH MapaMeTpa ¢ PABHOTO

l.a=5

2. =—h

3.a=3
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4. ¢ = —3

®opmupyemasi komnerenuus YK-1

2 1 3

Ne 15. Panur matpuiiel A=| 4 —2 —6| paBeH ABYM IPU 3HAUYCHUAX A PABHBIX
1 4 15

1. 4 =5, 4,=-4

2. ,,=-5, 4, =4

3. 4,=0,2,=1

4. 4, =1, 2,=0

®opmupyemas komnerenuus OIMK-1

Ne 16. Obpatnas Matpuua AJi1 MaTpULbI > 4/ umeer Bug...

Lat=-1(*% =%

12} -3 ) 1
2.4 _i(_g _1 )
3‘4_1:_5(—43 _12)
4‘4_1__$(:}3 _12)

®opmupyemasi komnerennus YK-1

5 8 -4 2
F=l& 8 =5 R=|-3
No 17. YMHOXUB MaTpuily 473 Ha MaTpuIly ! , TOJTyYUM MaTpUILy
Crnsen
1. Cyug
2. Cqyy
3. Cixs
4. Cyyq

®opmupyemasi komnerenuus OITK-1
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Fz(lz —1} =[—4 —3}
Ne 18. CnoxuB Matpuisl =2 0y . ITOJIyYMM MATpPHILY
1 )
%
R
‘\-20 -7
®opmupyemasn kommerenuus YK-1
Ne 19. Ecniu KOAM4€ecTBO CTPOK U CTOJIOIIOB MAaTPUILIBI COBIAJAET, TO MATPUILY Ha3bIBAIOT

1. xBampaTHO

2. 4eTBIPEXYTOJIBHOU
3. IpAMOYTOJIBHOM
4. TpeyTOoJIbHOMN

®opmupyemasi komnerennus OITK-1

o Fl=2. [f|=5. z@5H=2
Ne 20. CkanspHoe NIpOM3BENECHHME BEKTOPOB Z M # | ecim 6
PaBHO
l.ab=5
2.ab =10
3. &b =543
4..@b =52

®opmupyemasi komnerennus YK-1

Ne 2.

. 3x+5
No1.11 lim,._. BCH
penen x—co - PaBe

1. -
2. 0O
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3. 4+

4. 1.

®opmupyemas komnerenuus OIMK-1

No 2.

2 2
3HaueHue npeaena Hn1(3 n)” +(3+n)

dBHO
s (3—n)2 — 3+ n)°

®opmupyemasi komnerenuus YK-1

No 3.

2 2
3HaueHue npejaena ﬁn1(6 n)” = (6+n)

ABHO
no (64+n)° — (L—n)Z T

[HEN

N
[
H
~Nlon N gl o

4.

®opmupyemasi komnerennus OITK-1

Ne 4.

_2(n+1)°+(n-2)°
3Hauenne npenena M 5
e NS 4+2n-3

1. O;

paBHO
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®opmupyemasi komnerenuus YK-1

Ne 5.
6n — 3n+2
3nadenue npeaena lim PaBHO
n—x\ 6N + 4
1
e ?
1.
11
ez?
2.
2
eu
3.
2
el
4,

®opmupyemas komnerenuus OIMK-1

Ne 6. [IpousBoaHas pyHKIMU ¥ = VX umeer Bug

y'zi
L 24/x

y'=vx
2.

y'=0
3.

y':i
4. X

®opmupyemasi komnerenuus YK-1

Ne 7. Tlpoussomnas pynkuun y = (2x* + 5)* umeer Bugn



y'=24x? (2 x3 +5)3 :

1.
- 5)2:
, Y X(x+5)
y':24x(x3+3)2;
4 y'=x2(2x3+5)3;

®opmupyemas komnerenuus OIMK-1

No 8. VpaBHeHus KacaTelbHON U HOpMalH K KpuBoi x* + 2xv? + 3y* = 6 B Touke M
(1; 1) umeroT BUJ

X+y+3=0;

4x-3=0;

4x+y-3=0;

> W o

x+y-3=0.
®opmupyemasi komnerenuus YK-1

Ne 9. 3aBHCHMMOCTH MyTH OT BPEMEHH IPU NPSIMOJIMHENHOM JABMKCHHM TOYKH 3aJaHa
t® 2\ . mt

ypaBHEHUEM § = —+ | — sm(;) (t-B cexkynmax, S-B metpax). CKOPOCTh JBIIKEHHS B
=1 T

KOHIIE BTOPOU CEKYHIbl PABHO

1. v:16.18f%;

2. v=18%;
3. v=10%;
4, v:zz%.

®opmupyemasi komnerennus OITK-1

Ne 10.
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(x2—8)m

5 :
6X paBHa

2 X8,
_2XE
X

IIpousBonHas GpyHKIMH Y =

1,
y'=—@;
2. X
y'=—®;
3. X
y'=4\/$;
4, X

®opmupyemasi komnerennusa YK-1

Ne 11.

1 3=z 1 a8z Z
Y IOBIETBOPSACT JIH YPABHEHHIO —* —~ + = —— = — QyHKIHA Z =} In(x?* —y%)
x Bx y oy ¥

1. ynoBieTBOPSET ypaBHEHUIO;
2. HET;
3. 4aCTUYHO YAOBIJICTBOPSIET;

4. 4acTHBIN clTy4ai.

®opmupyemasi komnerenuus OITK-1

Ne 12. Dkcrpemym Qyskumm: z = x2 + xy + y* — 3x — 6 pasen
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4, 7=

®opmupyemasi komnerenuus YK-1

Ne 13. DxerpemyM (yHKIIUU Z=XY MPU YCIOBHH, YTO X U Y CBSI3aHbI ypaBHeHHEM 2X+3Y-

5=0 paBeHn
1. m—é;
24
2. 7. =1
3. Zp =0;
4, 7. =2

®opmupyemas komnerenuus OIMK-1

Ne 14

X2 2

Yacrtaas nponssoanas Gyukuuu f (X,Yy) = XY o NIEPEMEHHOH Y paBHA
X

2
1_ 1+X_

X
<
N

1 x

4. =+ =

y

®opmupyemasi komnerenmus YK-1

>

Ne 15

x? + 3y? 5
Yacrras npousBoanas Gpyukuuu f (X, y) =————— 1o nepeMeHHo# X paBHa
X

y
X2

< |~
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2.1+l2
y X
3.1 X
Xy
4.1+i2
Xy

®opmupyemasi komnerenuus OITK-1

Ne 16. [IpousBoanas pyHKIHHA y =9 —9x° —gx5 paBHa

: 1.
1.y :9x—x9—gx6,
2.y =9x—72x" —5x";
3.y =-72x" —6x*;
4. y' =-17x" —6x*

®opmupyemas komnerenuus OIMK-1

Ne 17. TlpousBoanas GyHKIUU y =3x°-coSx paBHA
1.y"=6x-sinx;
2. y' =6x-cosx—3x*-sin x;
3. y'=x%-cosx+3x”-sin x;
4. y' =6x-cosx+3x>-sin x

®opmupyemasi komnerenuus YK-1

Ne 18. IlpomsBogHas GyHKIHH y = (x +1)(x + 2) — (x —1)(x — 3) paBHA

l.y'=-7,
2. y'=1;
3.y =-1;
4. y' =1

®opmupyemasi komnerennus OITK-1

Ne 19. [IpousBoaHas GpyHKIMU y = x* 1 paBHa
X

1. y':4x—i2;
x
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2.y =4x*-=;

3. y':4x3+i2;
X

4. y':4x+i2.
X

®opmupyemasi komnerenuus YK-1

Ne 20. TIpousBojHast GYHKIHH y = —
4x+2

2

1. y=———;
YT 2x+1)?
2

2.y =—-—"—

Y T T o+ )?
2x

3.y =—""—:
d (2x +1)?

2

(2x+1)?

®opmupyemas komnerenuus OIMK-1

Ne3

2
Ne 1. Unrerpan: [ (ﬁ + %—1;) dx paBeH

2
1. X?+gx§/;+3‘°{/§+c;

2. x2+x*+3/x+c
3. X+ xUx+x3;

4, x+c.

®opmupyemasi komnerennus YK-1

Ne 2. Murerpan: [ e*°°$* - sinx dx pasen

1 L
3

2. KCOSX+C;

3. ¢

4, cosx+ (5",

1
paBHa

72



d®opmupyemasi komnerenuus YK-1

Ne 3. Uurerpan: [ paBeH

x2+8x+25

1 ]
1. Earcsm X+ C;

2. 1arctg XL3+ C;
4 4

3. sin X+CosX+C;

>

arctg(x +3)+c.

®opmupyemas komnerenuus OIMK-1

Ne 4

Dopmyna | f(x)dx = [ f[p(t)}'(t)dt HasbBaeTCS hopmymOiL
1. HHTCIPUPOBAHHA 110 HACTAM
2. WHTETPUPOBAHUS MOJACTAHOBKOM
3. HEIMOCPEICTBEHHOTO MHTETPUPOBAHUS

4. Herortona-JIeitonuna
®opmupyemasi komnerenuus YK-1

Neo 5.

XS

Hcnonb3ys MeToa NOACTaHOBKH, MOJIYYUM j dx paBHBIM

X3 +1
1. In‘x3+4+c

2. %In‘x3+q+c

3. 3In‘x3+q+c

4. n(x3+1)%+C

®opmupyemasi komnerennus OITK-1
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Ne 6.

1 _
Wnrerpan [ xe™dx pasen

4, e+2.

®opmupyemasi komnerenuus YK-1

Ne 7. nrerpan f_: % paBeH

1. z

®opmupyemas komnerenuus OITK-1

Ne 8. Kakyto paboty Hamo 3aTpaTuTbh, YTOOBI PACTAHYTh MNPYXKUHY Ha 4CM., €ciu

M3BECTHO, 4TO OT Harpy3ku B 1H oHa pactaruBaercs Ha 1cm.?

1. 2 JIx;
2. 0,08 JIx;
3. 1 ]x;
4. 3 JIx.

®opmupyemasi komnerennus YK-1

Ne 9.

Ucnonwsys popmyny Herotona-JIeitbHuUI1A, TOTYYHIN
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I(ZX + sin 2x)dX paBHBIM
0

~owd e
o

®opmupyemas komnerenuus OIMK-1

Ne 10.

Hcnonb3ys popmyny Herotona-JIeliOnuna, nomyuninu
5

1
| dx paBHBIM
»2X—3

lIn7
2

2In7
1

1.

2.

3. =+In7
2

4, 2+In7

®opmupyemasi komnerenuus YK-1

Ne 11. Haitti oOmuit uHTETrpan ypaBHEHUS:
(x+y+2)dx+ (2x+2y—1)dy=0.
1. c=x+2y+5hjx+y-3;
2. c+x+y=5;
3. In(x+y+3)=c;

4, ¢=0.

®opmupyemasi komnerenuus OITK-1

Ne 12. Tudpdepenmmansnoe ypapuenue y'2 — (x + v)y' + xy = 0 umeer penicHue
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1. 2x+y=0;
X2
2. (y—?—cj(y—cex):o;

3. x+y’+ce*=0;
4, e*+y+x=0.

®opmupyemasi komnerenuus YK-1

Ne 13. Boibpath ¢GyHKIHIO, KOTOpas yJIOBIETBOPSET ITAaHHOMY YPaBHEHHIO, ITyTEM €€

HOICTaHOBKH XY =2V

1. y=5x?
2. y=x°
3. y=x?
4. y=x’

®opmupyemasi komnerennus OITK-1

Ne 14.

OmpenennTh, Kakas FeOMETPUUYECKAs XapaKTEPUCTUKA OTBEYAET OOILEMY PELIEHHIO
ypaBrenus Y = f(X,Y)

1. ceMps HHTETpaAIbHBIX KPUBBIX
2. UHTETpaJIbHAS KPUBAsl, KOTOPAsi IPOXOJMT Yepe3 3aJaHHYIO TOUKY
3. oJ€e HaINpaBJICHU HHTErPAIBHBIX KPUBBIX

4. U30KJIMHA

®opmupyemasi komnerenuus YK-1
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Ne 15

OIpeIeIuTh THII yPaBHEHHS 110 ero Buay Xyy' =1—X°
1. ¢ pa3aensronMMUCs IEPEMEHHBIMU
2. OIHOPOJHOE OTHOCHUTEIBHO MTEPEMEHHBIX

9 !
3. IMHEITHOE€ OTHOCHUTEIBHO Y U Y

4. bepuymm
®opmupyemas komnerenuus OIMK-1

Ne 16.

I(x2 +y}ix— &2 +x):1y

3HaueHUE KpI/IBOJ'H/IHeI\/JIHOFO HHTErpaja: ABC BIOJIb JIOMaHOM JIMHUH

ABC, e 42} B{L5} C(35) paBHO

T

®opmupyemasi komnerennus YK-1
|| xdxdy

=Hx.v)0=sx=y=2
Ne 17. 3nauenue unterpana © ,rI[eG {xy):0<x<y=<2

} paBHO
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3 _3
4
43
4

®opmupyemasi komnerenuus OITK-1

Ne 18.
cyv 1 x
l ) adx — i: Iﬂf}
KpuBOJIMHEHHBIN HHTETPal r ) J B10Jb oTpeska L = 4B mpsamoii ot Touku
AlL:2) 110 TOYKH B(2:4) paBeH
1. 1
2. 2
3. 3
4.4

®opmupyemasi komnerenuus YK-1

Ne 19.
JlnuHa Aayru nonaykyOuueckou mnapabosibl y=qlx-2) OT TOYKH ‘4[:’0-})10 TOYKH
B(6:8)

paBHa

1. -2 (10v10 +1)
27

2.~ 3 {10v10 -1)
27
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3. 2 (10410 +1)
27

4. 3 (10410 1)
27

®opmupyemasi komnerenuus OITK-1

Ne 20.

=

 vdx — xdy

o o "! XT+ v
KpI/IBOHI/IHGI/IHBII/I HHTCTpPAI = y BIJOJIb I'paHHUIbI L TPCYI'OJIbHUKA

4(0). B(1:1) c(0:1)
| | ) ba

ABC o6x0m151 €8 IPOTHB X014 YACOBOH CTPEIIKH, I BEH

1.1
2.0
3.-1
4. 2

®opmupyemasi komnerenuus YK-1

No 21.

Yucino mepecTaHOBOK W3 ACBATH DJIEMEHTOB OOJIbIIIE YHWCIa MEPECTAHOBOK U3 CEMU
AJIEMEHTOB B

1.27 pa3

2.72 paza

3.35pa3

4. 53 paza

®opmupyemasi komnerenuus OITK-1

Ne 22.
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A3
[Ipu coxpamenun 1poou A—GZ TIOJTy 9HM
6

1.4
2.5
3.6
4.3

®opmupyemasi komnerenuus YK-1

Neo 23.
3amyMaHO IBY3HAYHOE YHMCIIO. BEpOSITHOCTH TOTO, YTO 33 yMaHHBIM YUCIOM OKaKETCS

Cﬂy‘{aﬁHO HAa3BAHHOC ABY3HAYHOC YHCJIO paBHA

1. 1%0
2. %0
3. T
4. %

®opmupyemasi komnerennus OITK-1

Ne 24.
B kopoOke 6 oAuMHAKOBBIX MPOHYMEPOBAaHHBIX KyOukoB. Haynauy u3BieKarOT Bce
KyOuku. BeposTHOCTH TOro, 4YTO HOMEpa U3BJICUEHHBIX KYOHMKOB TMOABATCS B

BO3pacTarolieM IMopsaKe, paBHa
3

1. A

2. %

3. 72

4. 720

®opmupyemasi komnerenuust YK-1
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Ne 25.

BepostHocTh nosiBiieHus: coObiTust A paBHa 0,4. KakoBa BeposiTHOCTh TOro, 4To Tipu 10

UCIIBITAHUSX COOBITHE A TIOSIBUTHCS HE OoJiee Tpex pa3?

1. 0,5;
2. 0,7;
3. 0,38;
4. 0)9.

®opmupyemasi komnerenus OITK-1

Ne 26.

DopmyJa P(B)=Zn:P(A)-P(%), rae P(A) - BEpOATHOCTH COObITUS A | P(%) -

i=1
YCIJIOBHAsI BEPOSATHOCTh COOBITHS B, Ha3bIBaeTCs
1. ®opmyna baiieca
2. HepaBenctBo UeObltieBa
3. ®opmyia bepuynnm

4. ®opmyIa MOJHON BEPOSATHOCTH

®opmupyemasi komnerennusa YK-1

Neo 27.

I[chepcml " CpCaHee KBaApPaTHUIHOC OTKJIOHCHHUC JJIA CTaTUCTHUYCCKOI'O

pacrpeiescHUs PaBHBI

xi 13,8139 | 14 |141 | 14,2
pi |0,16|0,12 /0,28 | 0,24 | 0,20

1. Dx=0,0176; 6x=0,133
2. Dy=-2,58; 6x=-1,33
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3. Dx=17,6; 0x=-4,5
4. Dy=1,76; 8,=1,33

®opmupyemasi komnerenuus OITK-1

No 28.
OMnupuyeckast GyHKIUS MO TaHHOMY 3aKOHY pacIlpeeIeHUs
Xi 1 4 6
ni | 10 | 15 | 25

NMECT BHU
1, npu x <1, O,anu xfl' A 10, npu x <1,
<
L. E(x) =44, npul< x <10, 2. (x) =) O2mpul<xsd, 3. F(x) = {15, mpul< x <4,
0,5, npu 4 < x <6,
6, npu x >10; 20, npu x > 6,
1,0, npu x > 6;
0, npu x <0,
4'F(X): LnpuQ<x<4,
0,3, npul<x<4,
0,4, npu x > 4;

®opmupyemasi komnerenuus YK-1

No 29,
MareMaTru4eckoe O0XHUJIAHUE CIIYYAHON BEJIIMYHMHBI C PABHOMEPHBIM PACIpPEICIICHUEM

pPaBHO
1. M(x)=a+b;

a+b.

2. M(x)= 5

3. M(X)=a-b;
4. M(x)=a*b.

®opmupyemasi komnerenuus OIMK-1

Ne 30.
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Tpu cTpenka He3aBUCUMO APYT OT Apyra CTPEJISIOT Mo Ledu. BeposSTHOCTh nonajgaHus B
neab g nepBoro crpenka pasHa 0,75 , gns Broporo 0,8 , mist tperbero 0,9

BCpOﬂTHOCTB TOI'0, 4YTO BCC TPH CTPCJIKA OAHOBPEMCHHO ITIOIIAAYyT B IICJIb PaBHA

1. 0,7,
2. 0;

3. 0,54
4, 1.

®opmupyemasi komnerenus OITK-1

BOl'[pOCbI AJIl KOJUIOKBUYMaA
o JUCHUILUIMHE MaTreMaTuka

Paznen 1. MaTpuubl ¥ onipeaeuTe H.

9. TlousiTe MaTPHIIHL.

10. Onepauuu Hax MaTpULIaMU U UX CBOMCTBA.

11. Ompenenurenu, uX CBOMCTBA.

12. Beruncnenue onpeaeauTenei.

13. MuHOpHI 1 anreOpanyeckue AOMOTHEHUS.

14. Pa3noxeHHe ONpenennuTelNss MaTPHIIBI 110 JIEMEHTaM CTPOKHU HITH CTONIONA.
15. Obparnas matpuna.

16. Panr MaTpuIsL.

Pa3neu 2. Teopus cucrem JIMHEHHBIX YPaBHEHUI.
10. CucreMsl N TUHEHHBIX aNTe0panvyecKuX ypaBHEHUH ¢ N HEU3BECTHBIMHU.
11. YcnoBre COBMECTHOCTH CUCTEMBI JIMHEHHBIX anredpanueckux ypasHeHuit (CJIAY).
12. Marpuunas u BektopHas 3armmck CJIAY.
13. BeinmykJiblit MHOTOYTOJIBHUK Ha IMJIOCKOCTH U MHOTOTPAHHUK B IPOCTPAHCTBE.
14. 'eomeTpuueckas HHTEPIIPETALNS PEIICHUS CUCTEM JIMHEIHBIX YPaBHEHUM U HEPABEHCTB.
15. Meronsl pemienust CJIAY (matpuunsiit Mmeton, Kpamepa, [aycca).
16. Ilpumenenne metona XKopnana-I'aycca kK BBIYHCICHUSM PaHTa MaTPULIBI 1 00paTHOM
MaTpHIIbI.
17. Cuctemsl M TUHEWHBIX ypaBHEHHH ¢ N Hew3BecTHRIMU. Teopema Kponekepa-Kamnemmm.
18. Cuctembl TMHEWHBIX OHOPOIHBIX YpaBHEeHUI. PyHIaMeHTalbHAs CUCTEMA PELICHUH.

Pa3znen 3. MHOrowieHbl 4 KOMILIEKCHbIE YHCJIA.
8. TloHsATHE KOMIUTEKCHOTO YHCIIA.
9. Teomerpuueckas UHTEPIIPETAIIHSL.
10. Mosynb, apryMeHT KOMIUIEKCHOTO YHCIIa.
11. AnreGpanyeckas, TPUTOHOMETpUYECKas, TIOKa3aTelbHask (POPMbI KOMILJICKCHOT'O YUCIIA.
12. Apudmerndeckue onepanu HaJ KOMIUIEKCHBIMH YHACIIAMHU.
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13
14

. ®opmyna Myaspa.
. I3BnedeHne KopHs U3 KOMIUIEKCHOTO YHCIIa

Pa3znen 4. diieMeHTHI BEKTOPHOM aJiredpbl.

11
12
13
14
15
16
17
18
19
20

. Bextopbl. OCHOBHBIE TIOHSTHS.

. JIuneiiHbie onepanuu HajJ, BEKTOpaMH.

. [Ipoeknus BekTopa Ha 0Ch. MOIyJIb BEKTOpA.

. JleHicTBUS HaJl BEKTOPaAMHU.

. CkansipHoe Npou3Be/IeHNE BEKTOPOB.

. JIuHeitHast 3aBUCUMOCTh BEKTOPOB, OCHOBHBIE TEOPEMBI.

. I'eoMeTpuueckuid CMbICI TMHEUHON 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.

. Henuuelinple onepanuu HaJ BEKTOpaMu 33JaHHBIMU KOOPJIMHATAMH.

. BekTopHOE ITpon3BeIeHUE BEKTOPOB, CBOMCTBA, IPUMEHEHUE.

. CMmemaHHOe pou3BeIeHNs BEKTOpOB. CBOICTBA CMEIIAHHOTO POU3BEACHUS.

Pa3znen S. JIuneiinble NPOCTPAHCTBA.

8.
9.

10.
11.

12.
13.
14.

JInneliHbIe MpOCTpaHCTBA.

AKCHOMBI TUHEHHOTO MTPOCTPAHCTBA, IPUMEPHI TMHEWHBIX IPOCTPAHCTB.

basuc u pasMepHOCTb JIMHEWHOIO TPOCTPAHCTBA.

[TpeoOpa3oBaHue KOOPAMHAT MpU Mpeodpa3oBaHUU Oa3rca N-MEPHOTo JMHEHHOTO
IPOCTPAHCTBA.

EBxnunioBsl npoctpancTBa. Onpenenenue EBkingoBa npocTpaHcTBa, IPUMEPHI.

CBolicTBa €BKIUA0BOIO IPOCTPaHCTBA, HepaBeHCTBO Koiu — ByHsikoBckoro.

OmnpeneneHyre HOPMbI, TEOPEMA O HOPMUPOBAHHOCTH €BKJIMI0BOI'O IPOCTPAHCTBA, TOCTPOECHUE
OPTOHOPMHPOBAHHOTO Oa3uca.

Pa3nes 6. JIuneiinble onepaTopbl.

7.
8.
9.
10
11
12

JIuHeiHble onepaTopsel, CBOMCTBA.

ITonsiTHE TMHENHOTO OIlepaToOpa, OCHOBHBIE CBOWCTBA.

JlelicTBus Ha/l IMHENHBIMU OIIEPATOPAMMU.
. MarpuuHas 3anuchk JUHEWHOTO ONepaTopa.
. IIpeoGpa3zoBanmie MaTpUIlbl IMHEHHOIO ONepaTopa Mpu nepexoae K HoBoMy 6asucy.
. CoOCTBEeHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO OIepaTopa.

Pasnen 7. AHanuTHYECKasi TeOMeTPHS HA IJIOCKOCTH M B IPOCTPAaHCTBE.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

[Tpsimast B mpocTpaHCTBE.

[Ipsmas ¥ IIOCKOCTh B TPOCTPAHCTBE.

Ob1iee ypaBHEHHE IPSIMOI B TPOCTPAHCTBE.

KanoHnueckoe ypaBHEHUE IPSIMOM, MPOXOIAIIEN Yepe3 IBE TOUKHU.

[Tepexon ot o011er0 ypaBHEHUsI K KAHOHUYECKOMY.

VYroa Mexay AByMsl IPSMBIMH, YCIIOBUS MapajieIbHOCTH U MEPHIEHAUKYIISIPHOCTH.

Yroa Mexay nNpsMol U IUIOCKOCTBIO, YCIIOBHS ApAJUIEIbHOCTH U IEPIEHANKYIIIPHOCTH.
[1mocKOCTBh, OCHOBHBIE YPAaBHEHHUS.

[TpeoOpa3oBanue KOOPAMHAT HA TNIOCKOCTH.

O6miee ypaBHEHHE TIIOCKOCTH.

HenosHble ypaBHEHHs IIIOCKOCTH, YPABHEHHE IIJIOCKOCTH, IPOXOAAIIEHN Uepe3 OqHy, TpU
TOUKH.

HopmupoBanHoe ypaBHEHUE MIIOCKOCTH.

PaccTosiHME OT TOYKH 10 IIIOCKOCTH.

YTroa Mexay III0CKOCTSIMU, YCIOBUS ApAJIEIbHOCTH U NEPIIEHUKYJIIPHOCTHU IUIOCKOCTEH.
Kpussle BToporo nopsaka. ['unepoosia, onpeseneHue, BbIBOJ ypaBHEHUs, UCCIIEI0BaHHUE
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(GhopMBI. ACUMITTOTHI TUTIEPOOJIBI

Pa3znea 8. Teopusi npenesios.

13
14
15
16
17
18
19
20
21
22
23
24

. HucnoBble MOCIEA0BATEIbHOCTU U TIPEACIIBI.

. CBolicTBa CXOOANIUXCS ITOCIEI0BATEILHOCTEN.

. IlepemeHHBbIE U TOCTOSIHHBIE BEIMYUHBI.

. @yHKIMY U c110co0bI UX 3aaHust. OCHOBHBIE AJIeMEHTapHbIE (PYHKIUH U UX FpaUKu.
. UHTepnionmpoBanue GpyHKIHHA.

. [Ipenen ¢pynkimu. OCHOBHBIE TEOPEMBI O TIpE/esax.

. 3ameyaresbHbIC MPEIEIbL.

. 3a/1a4a 0 HEeMPEPHIBHOM HAYHCIICHUH TIPOLICHTOB.

. beckoHeuHO Mastbie 1 OeCKOHEYHO OOMbIINE (DYHKIHH.

. DKBUBAJICHTHbIE OECKOHEYHO MaJible (PYHKITHH.

. OTHOCTOpPOHHUE NPEIEIBI.

. HenpepriBHocTh (yHkmm. Knaccudukarus Touek pa3pbiba.

Paznen 9. luddepenunanbuoe ucunciaenue GyHkumii 0JHOI nmepeMeHHOMM.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.

[ponsBoHast HyHKIHH.

['eomeTpryeckuii 1 MEXaHUYECKUI CMBICI.

OcHOBHBIE TIpaBWJiIa ¥ IpUeMbl U hepeHInpPOBaHUSL.

Tabnuia mpoU3BOAHBIX OCHOBHBIX JIEMEHTaPHBIX (DYHKIIUH.

[Ipown3BoiHas ClI0KHOM, 00paTHOM, HESBHOM, MapaMEeTPUUECKH 3a1aHHON PYHKIIMH.
[Nonsitue muddepenimana, reoMeTpUUECKUA CMBICI.

OcHoBHEIe cBOlicTBa M dheperimana.

[TpousBoausie u ArddepeHIaIbl BHICIIUX MTOPSIIKOB.

WuBapuaHTHOCTH (DOPMBI IEPBOTO M HEMHBAPUAHTHOCTH (POPMBI BBICIIMX AU (PEpEHIHAIOB.
OcHosnble Teopembl AuddepennnansHoro ucurncinenus (dGepma, Pomns, Jlarpamka, Komm).
IIpaBuno JlonuTans packpbITUs HEONIPEAECIECHHOCTEN.

®dopmya Teitopa u ee CBsI3b ¢ 3a1aueii TPUOIMIKEHHOTO BEIYMCIICHUS 3HAYCHUH ()yHKIIHH.
OrneHka 0CTaTOYHOTO YJICHA.

[Tpumenenue nuddepeHnaIbHOr0 UCUUCIEHUS K UCCIIEeI0BaHUIO (PYHKIIMI U TOCTPOEHUIO
rpauKoB.

[Ipu3HaKK MOHOTOHHOCTH.

OKCTpEMYMBI U MPaBUJIa UX HAXOXKICHUS.

BrInyK10CcTh, BOTHYTOCTh, TOUKH Mepernda. ACUMITOTHI

Pa3nes 10. UuTerpajabHoe ncunciaenne GyHKIMA 0JHON epeMeHHO.

20
21

22.
23.

24.
25.
26.
27.

28.
29.
30.

. IlepBoobOpa3Has GyHKIHUM U HEONPEEICHHbBIN HHTETpall.

. CBolicTBa HEONPEAEIEHHOIO UHTETpAIa.

WHTerpai oT OCHOBHBIX 3IEMEHTAPHBIX (QYHKIIHI.

OcCHOBHBIE METOBI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE NHTETPUPOBAHUE, 3aMEHA
NEPEMEHHO, UHTErPUPOBAHUE TI0 YACTSM).

WHTerpupoBaHue paloHaIbHBIX JpoOei.

HuTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKITHIA.

WHTerprpoBaHie HEKOTOPHIX UPPALIMOHATBHBIX U TPAHCUEHACHTHBIX (QYHKIIHH.
ITonsiTHE OIPEIEIEHHOTO UHTErpaja, €ro reoMeTpUUYEeCKUid CMbICII. CBOMCTBA ONPENEIEHHOTO
UHTErpaa.

NHTerpanbHble CyMMBI.

WuTerpan kak pyHKLIUS BEPXHETO Ipeena.

®opmyna Herorona-Jleibnuma. Teopema o cpeaHem.
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31.

32.
33.
34.
35.
36.
37.

38.

Brruncnenue onpeaeneHHoro HHTerpajia MeTo1aMi HHTETPUPOBAHUS IO YACTSIM U 3aMEHBI
IIEPEMEHHOM.

HexkoTopsie reomeTpuyueckre ¥ 5)KOHOMUYECKHE MPHIIOKEHUS ONPEIeIEHHOr0 HHTerpaia.
HecoOcTBeHHbIE HHTETrpaIbl, IPU3HAKH CXOJIUMOCTH.

HecobGctBennbie uaTEerpais 1 —ro, 2 — ro poaa.

Omnpenenenue, GOpMyIHPOBKA MPU3HAKOB CXOJAUMOCTH.

Kpurepuit Koiu cxoaumMocTs UHTETpala.

AOcCooTHas M YCIIOBHAS CXOAUMOCTh, HECOOCTBEHHBIN HHTErpaj 2 — ro pona, popMyinpoBka
kputepus Ko npu3HakoB cXOAUMOCTH.

[TpuGnuxeHHbIe METOABI BHIYUCICHHUS ONIPEICIIEHHBIX MHTETpaioB. @OPMYIIbI Tpareu,
OpsIMOYTOBHUKOB U CHUMIICOHA, OI[EHKA OTPEITHOCTH BbIUNCICHHUS.

Paznea 11. IndgdepennuanbHoe ucunucienne (PyHKIUH MHOTUX NTepeMeHHbIX.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

YacTHble TPOU3BOJHBIE U YaCTHBIE AU depeHIInaibl.

Juddepernupyembie QyHKITHH.

HeoOxoaumoe u goctatouHoe ycnoBue nuddepeHmpyemMocTy.

[TpousBoHAs CIIOXKHOU (HYHKITUH.

[Tomusiii quddepenmnmar.

[Ipon3BoaHas 1o HarpaBiieHuUO. ['pauenT.

CBs13b IPOU3BOAHON IO HAMPABIIEHUIO C TPATUEHTOM.

[IpousBomubie 1 AU depeHIansl BEICIINUX MOPSAKOB, PABEHCTBO CMEIIAHHBIX MPOU3BOAHBIX.
Haubomnbiiee u HaumeHbIlee 3Ha4eHUs (QyHKITHH.

DKCTpEeMyM H yCIOBHBIN 3KCTpeMyM (DYHKIIMHA MHOTUX MEPEMEHHBIX. MeTo1 MHOXKHTENEH
Jlarpanxa.

Paznen 12. KpaTHble HHTErpaJbl.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.

41.
42.

43.

Enunas cxema BBe/IEHUS BCEX MHTETPAJIOB.

[TonsTue nuamerpa obaacTu.

Jlate oHsATHE - pa30ueHus 00JaCTH M MHTETPAIBHONW - CYMMBI, IIOHSTHE MHTETPAJIOB.
DopMyIMpOBKa TEOPEM CYILIECTBOBAHUS MHTETPAIIOB B CXEME.

CBoiicTBa HHTETPATIOB.

Brruncnenne KpaTHbIX UHTETPAIOB B IIPSIMOYTOJIBHBIX KOOPANHATAX.

CseneHust ABOMHOIO MHTETPajia K IOBTOPHBIM MHTETPAIaM B MPSMOYTOJIbHOM 00J1acTH.
Brruncinenue TpoOMHbBIX HHTETPAJIOB.

3aMeHa epeMEHHBIX B KPaTHBIX MHTETpajiax.

OTtobpakeHue MI0CKUX obIacTel.

KpuBonnHeiinbie KOOpAUHATHI, IUIOMIAlb B KPUBOJUHEHHBIX KOOPIMHATAX, IEPEX0] K
MOJIIPHBIM KOOPAMHATAM.

[Munuaapuueckue u cpepuyeckue KOOpAUHATHI.

3aMeHa IEPEMEHHBIX B TPOMHOM MHTErpase.

IToBEpXHOCTHBIN MHTETpaj NEPBOrO pOAa, CBOWCTBA, BBIYUCIICHUE.

[Tnomane MOBEPXHOCTHU, Macca U LIEHTP TSHKECTU MaTEpUAIbHON TOBEPXHOCTH.
IToBepXHOCTHBIN MHTETPaj BTOPOTO POJia, CBOMCTBA, BhrunciieHne. Popmyna OCTporpaickoro-
["aycca. ®opmyina Crokca.

HekoTopsie mpuiiokeHrs MOBEPXHOCTHOTO MHTETpajia BTOPOro poja.

KpuBosauHeiHbIi HHTErpall IepBOro poja, CBOWCTBA, BEIUMCIIEHUE, TpUMeHeHue. Pabora
CHJIOBOTO MOJIS.

KpuBosnHeNHbIM HHTETpall BTOPOTO PO/, CBOMCTBA, BHIYUCICHHE.

®opmyna ['puHa. YciioBHUsS HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTErpaJia BTOPOTO poJa OT MyTH
MHTETPUPOBAHUS.

Otpickanue GpyHKIUHU 110 MoTHOMY auddepeHunany.
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44, CxanspHOe U BEKTOPHOE TOJIS.

Paznen 13. Auddepennuanbubie ypaBHEeHUsl.
8. Huddepennmnansusie ypaBHeHus. OCHOBHBIE TTOHSTHS.
9. Jluddepennuanbabie ypaBHeHUs | — ro mopsaka.
10. duddepenumanbupie ypaBHEHUS BBICIINX MOPSIIKOB.
11. JIuneitnbie ogHOpOAHBIC U QepeHIInaIbHbIC ypaBHEHHS BICIINX MOPSIKOB. CTpyKTypa
00IIero pelIeHus JIMHEHHOTO OJHOPOAHOTO YPaBHEHHUSL.
12. ®opmyna Octporpajackoro — JInyBusis.
13. Jluneitnbie HeotHOPOHBIE MU depeHInaTbHbIe YpaBHEHUS | — ro mopsiaka.
14. Cucrtema 0OBIKHOBEHHBIX JH((epeHIINaTbHBIX YPaBHEHUH TIEPBOTO TOPSIKA.

Paznen 14. UncsioBbie 1 GyHKIIMOHAJIbHbIE PSAIbI
1. Yucnossie psibl.
2. CXoaMMOCTh M cyMMa psifia.
3. JleiicTBUS C psiiaMH.
4. Mertoabl UCCNIEAOBAHUSA CXOAUMOCTH

Paznen 15. Cayuaiinbie coObITHS
12. CayyaiiHoe coObITHE.
13. Omnepanuu Haja 3JIEMEHTAPHBIMUA COOBITHIMMU.
14. Knaccuyeckoe U CTaTUCTUUECKOE OIPEEICHUSI BEPOSTHOCTH COOBITHS.
15. T'eomeTpudeckast BEpOSITHOCTb.
16. KomOunatopuka. [lepectaHOBKH, pa3MeIIeHuUs, COYCTaHUSI.
17. YcnoBHast BEpOATHOCTb.
18. HezaBucumMoCTh COOBITHH.
19. BeposiTHOCTD MTPOU3BEACHHS, CYMMBI COOBITHH.
20. ®opmyia moaHO# BepositHocTH. Dopmyna baiieca.
21. TTocnenoBaTenbHOCTh HE3aBUCUMBIX HCTbITaHuil. Dopmyna bepHysuim.
22. ®opmyna Ilyaccona. ®opmyna Myaspa-Jlamraca.

Pa3znen 16. Cayuaiinble BeJTHYMHBI

12. Cnyuaiinas Beln4yuHa.

13. JIuckpeTHbIe U HEMPEPHIBHBIC CITyYailHbIC BETMYHHBI.

14. ®dynkuus pacnpenenenus. Pactpeenenne BeposTHOCTEH, ITIOTHOCTb PAacpeeeH sl U UX CBS3b C
byHKIMeH pacrpeeeHHs.

15. YucnoBble XapaKTepUCTUKHU CITyYalHBIX BEJTMYMH.

16. Buel pactipeerneHust TUCKPETHRIX CTydaifHbIX BenmuunH (bepHymm, 6mroMuansHoe, [TyaccoHa,
TUIIEPreOMETPUYECKOE) U MX YUCIIOBBIE XapaKTEPUCTUKH.

17. Bunp! pacripenienieHus: HEMPEPbIBHBIX CITyYalHBIX BETUYHUH (PaBHOMEPHOE, HOPMAJILHOE,
HKCIIOHEHIMATbHOE, OeTa-pacipe/ieNieHe) U MX YMCIIOBbIE XapaKTEPUCTUKH.

18. Cucrembl cy4aifHbIX BEJINYHH.

19. ®ynkuus pacnpeneneHus, pacnpeieieHue BepOSITHOCTEN U IIIOTHOCTh pacrpeieeHus
CUCTEMBI JIBYX CITyYalHBIX BEJIUYUH.

20. YciioBHOE pacnpesielIeHre U €ro YUCIOBbIE XapaKTePUCTUKH.

21. Koapuanus, kodGGHIHEHT Koppealun, THHeiHas perpeccus. 3aKOHb! pacrpeneieHus y°,

CteroneHTa, Ouiiepa.
22. TUnoBble 3aKOHBI pacrpeaeacHus U cepbl UX TPUMEHEHHS.

Pa3zgen 17. MeToabl MATEMATHYECKOH CTATHCTHKH.
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11. OcHOBHBIE 3a1aYU MAaTEMATUYECKON CTATUCTUKH.

12. BeiGopouHas U renepanbHast COBOKYMHOCTH. THITBI BEIOOPOK.

13. Cratuctryeckoe pacnpeaeicHue BEBIOOPKH.

14. Dmnupudeckas QyHKIUS pacrupeaeneHus.

15. IToauroH 4acToOT ¥ THCTOTpaMMma.

16. Cratuctuyeckue olieHKH. TouedHas OIEHKa MapaMeTpOB pacipeaeieHHIsI METOIaMU
MOMEHTOB, HauOOJIBLIIETO NPaBAONOJ00MS, HAMMEHBILUX KBaIPaTOB.

17. nTepBanbHas OLIEHKA, JOBEPUTEIbHBIN HHTEPBAJ, IOBEPUTEIIbHAS BEPOSTHOCTD.

18. JloBepuTenbHble HHTEPBAIBI AJI OLEHKH MaTeMaTHYeCKOro OKUAAHUS U JUCTIEPCUN
HOPMAJIbHOI'O paclpeaeIeHusl.

19. Meronnka npoBepKH CTATUCTHUECKUX THIIOTES.

20. O6mas cxema npoBepkH craructuaeckux runores. Ommoku | u |l pona. Kpurtepuit

Creionenta, dumepa, y°.

3ananus AJ15 pacueTHO-Tpaduueckoil padoTbl
110 AUCITUIIJIINHE _BI)ICIHaSI MareMaTukKa

3aualme 1. AnanuTnyeckas reoMeTpus B MNIPOCTPAHCTBE U 3JIEMECHTDBI BeKTopHOﬁ a.nreﬁpbl

1.1. CocTaBuTh ypaBHEHHE MPSMOM, TPOXOIAIICH Yepe3 Hayallo KOOPAUHAT U TOUKY A(— 2;—3) :

1.2. JlaHbl BEpIIMHBI TPEYTOJHLHMKA: A(O;l); B(6;5); C(12;—1). COCTaBUTh ypaBHEHHUE BHICOTHI

TPEYTOJbHUKA, TPOBEJCHHOW U3 BEPILINHEI C.
1.3. IIpsimbie 3Xx —2y +1=0 u 2x + 5y —12 =0 nepecekaroTcs B TOUKE. ..

1.4. HaiiT ckanspHoOe MPOU3BEICHNE BEKTOPOB (32(3; 4; N wu b =(2;-5; 2).
1.5. JlaHbI BEKTOPBI a= (m;3;4)u b = (4; m; -7). IIpu kakoMm M alh?

1.6. Haiitu yron Mexy BEKTOpaMu a= (1;2;3)m b = (6; 4; -2).
1.7. Haittu nmunsl cropon tpeyronbHuka ABC, ecu A(1;1;1;); B(2;3;4); C (4;3;2;).
1.8. Beruncnuts MmIoIIaaps napanieorpaMmma, IoCTpOeHHOTo Ha BekTopax a = (6; 3;-2) u b = (3; -2;

6).

1.9. HaiitTu ypaBHeHue npsiMoH, poxozsmieil yepe3 Touky A(l, 2) neprneHaAuKyIsipHO BEKTOPY n(s, -
1).

1.10. Haiitn ypaBHEeHHE TIpSIMOH, mpoxoasiei yepe3 Touku A(1, 2) u B(3, 4).

3anava 2. BerancauTe mpenessl YUCIOBBIX TOCIEeI0BATEILHOCTEH.

2.1. lim (3_n)2+(3+n)z. 2.2. lim (3—n)z—(2—n)44.
"~>=(3-n)" —(3+n) ">=(1-n) —(1+n)

2.3. lim (3—n)3—(2—n)3 . 2.4. lim (1_n)3_(l+n)3.
"= (1-n) —(1+n) "=>=(1+n) —(1-n)
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2.7.

2.9.

3.1.

3.3.

3.5. lim

3.7.

3.9.

4.1.

4.3.

6-n) ~(6+n) 26. 1

im ( im (n+1) —(n+1)2.

"> (6+n) ( ny’ "oe(n=1) —(n+1)°

lim (1+2n) -8n’ 2.8. lim (3=4n) .
n - (1+2n) +4n? rHO"(n—3)3—(n+3)3
im— G i (Y (021 —(n+2)
rH"O(n+1) (n+1)3 h o (4—n)3

3agaua 3. BLIYMCIUTD NPE/IENbl YHCIIOBBIX MOCIENOBATENLHOCTEI.

lim n3/5n2+(‘/9n8+1. 2o lim Jn—1-n’+1 |
”*"O(n+\/ﬁ)m "> 33n® +3+4n° +1
Vo' +1-n-1 3.4. lim In’ —1+7n° :
“*wW Jn—-1 =42 in+lon

Van-1-¥zsn'n 0 S =Yornten”
n - n—n o (n+\/_)\/m

Jn+2—4/n*+2 28 Im\/n +2++/n—
" a1 ”*‘”Mh/ni

lim 6n° —/n° +1 210 lim 5n+2-38n° +5
> J4n®+3-n Tnoe dny7-n

3anaua 4. BeIUUCIUTG TIpeIeibl YUCIOBBIX MOCIEI0BATEILHOCTEH.

nIiﬁmoon(\/n2+l+\/n2—1). 4.2, nIlﬁmoon(\/n (n-2) —Jn?— )
tim (n-3n7=5)nvh. 44 lim | f(n®+1)(n*-4) V"9
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4.5. lim M—\r}ﬁvn(n%S). 4.6. lim (\/n2—3n+2—n).

n — o n — oo

4.7. Iim(n+§/ﬁ). 4.8. lim [\/n(n+2)—\/n2—2n+3}

n — oo n — oo

4.9, nIiﬁrnoo[\/(n +2)(n+1)—\/(n —1)(n+3)}
4.10. nIiﬁmoonz(ﬂln(n4 —1) —ﬁ)

Sanaqa 5. Beruucnurs IMpCaciabl YACJIOBBIX HOCHGHOB&TGHBHOCTGﬁ.

51 lim (2n+1)!+(2n+2)!.

e (2n+3)!

AR b . 14+2+43+...+n
5.2 lim 5.3. lim :

e 2043 "= \Jont +1
_ 1+3+5+..+(2n-1)
5.4. lim .

noeo  14+2+34+..4N0

. 1+4+7+..4+(3n-2)
5.5 lim

n = V5nt +n+1 '

(n+4)—(n+2)!

(3n-1)t+(3n+1)!

5.6. li . 57. li
e (n+3) S (3n)Y(n-1)
n n+1 n n
8. lim——. 9. lim———.
58 n!)nwzn+1+5n+2 59 nl—r>noo3n71+2n
c 10, lim (2n+1)4(2n+2)!

n o (2n + 3)!— (2n + 2)!
3az[aqa 6. BI)I"II/ICJ'II/ITB HpeI[eJIBI YUCJIOBBIX HOCH@HOB&TCHBHOCTeﬁ.
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6.3.

6.5.

6.7.

6.9.

. £6n—7Tn+2
lim :
n—el 6N+ 4

2

(n?+n+1)"
6.11. lim| —— )

7.1.

7.3.

7.5.

7.7

7.9.

n — o

n“+n-1

3apaua 7. Beruucnuts npenensl QyHKIMM.

(x3—2x—ﬂ(x+n.

lim

x>1  x*44x* -5
_ (x24—3x—r2)2
lim — > :
x> 1X* 42X —X—2
_ (x24—2x——3f
lim ~— > :
x> -3 X° +4X° +3X

(1+ x)3 —(1+3x)

lim -
x =0 X+ X
3
. X°=3x-2
Iim ——

x> x?—x—-2

6.2.

6.4.

. (2n+3j“1
lim .
n—o\ 2n+1

- (n_lerZ
Iim| —= .
=\ N+3

3n2——6n+7JrHl

6.6. lim >

n-«{ 3n°+20n-1

- N _1Oj3n+l
6.8. lim .

n—el N+l

2 2n+5
i 3n“+4n-1

6.10. lim >

n-el 3n°+2n+7

o (2n2+5n+7)

6.12. lim >

n—-ol 2n°+5n+3

. X*=3x-2
7.2. lim >

x=>-1 X4+X

_ (ZX?—X—lf
7.4. lim > > .

X 21X +2X° —=X—2

_ (x3—2x—1f
7.6. lim

7.8.

7.10. lim

x>1 Xt 4 2x+1

X2 =2x+1
Ilm 2—.
x>12X°—x-1

X3 +5x° +7X+3

K>3+ 4X* +5X+2
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3amava 8. BeruuciauTs npeaesnbl PyHKIIUM.

J1+2x

3
81| .
s Ix-2
8.3 lim “X_l.
x—>13/X2_1
Ux—6+2
x*+8
8.7 lim Y2 +2X =5
X =8 E/;_Z

. 384+3x+x2-2
8.9 lim > .
X =0 X + X

85 lim

X = =2

8.2. lim 1-x-3
X —> -8 2_,_\/_

a4 lim Jx+13 - 2Jx+1
X -3 X -9

8.6 lim J_ 2
x—>16\/_ 4

V1-2Xx+x* —(1+X)
. .

8.8 Iim

X —0

3 _ 3 _
&10Hn1J27+X 327 X

Xx—>0 X+23/X4

3amaya 9. BeruucauTs npeaesnsbl PyHKIIUM.

. In(1+sh1x)
9.1. lim : .
x>0 gIn4x
. 3x?-5x
9.3 lim — .
x =0 s5INn3X
4x
9.5 lim
xa0w0d2+x»
. 1-cos®x
9.7 mn———7;—.
X —>0 4X
9.9 lim _

=0 In(L+2x)

3anaua 10. Haiitu npousBoHyIO.

2(3x3+4x2 —x—2)

15vV1+ X

10.1.y =

0.0. lim 2= 6010
Xx—>0 eX _1
9.4 [im 1—-cos2x
X-+0cos7x cos3x
2X
9.6 lim
= otg[2(x +1/2)]
98| arcsin 3x
02+ x-+2
910 lim arctg2x

X > 03|n(27z(x+10))

(2x* ~1)v1+ X

102. y = e
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x* —8x? 2x% —x -1

103. y= : 104. Yy = ————.
g 2(x* -4) Y= 3 2 ax
(1+ xs)\/1+ X X2
105. y = . 106. Y= —F—.
g 12x* g 24/1-3x*
(x2—6) (4+x2)3 (x*-8)vx* -8
10.7. y = - . 108. y = - .
120x 6X
2
4+ 3x° 3(1+X3/4)
109. y= = 10.10. y = 372
X3 (2+x3) X
3amaua 11. HailiTu npou3BoJIHYIO.
11.1. y:x—ln(2+ex+2 e2X+eX+1).
11.2. y =e”(2-sin2x—cos2x)/8.
11.3 y—larctgex_?’ 114, y = L i+
T2 2 7 Ing 1-2¢
115. y=2ye*+1+In———= e+i-l 11.6. y:E (arctgex)s.
Jer+1+1 3

11.7. y = %In(e2x +1) - 2arctge”.

18e** + 27¢” +11
6(e +1)

J2* —1 —arctg 2" —1)

In2

118. y =In(e* +1)+

2
11.9. y =

1+e* -1

11.10. y =2(x-2)vJ1+e* —=2In——.
( ) vi+e* +1
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12.1.

12.2.

12.3.

12.5.

12.7.

12.9.

13.1.

3apava 12. HaliTu mpou3BOJIHYIO.

yzﬁln(\/;+Jx+a)—Jx+a.

y=|n(x+\/a2+x2).
y =2x—-4In(2+x).
y=|n(\/§+\/m>.

y =In*(x+cosx).

2

y=1In

1-x2

3apaua 13. Haiitu npon3BoIHYIO.

y= sm\/_ 1S|n 3x.

3 COS6X
133 y—tglgl 1S|n 4X
o 3 4 cos8x
cossin5-sin® 2x
135. y = .
2C0S4xX
cosIn7-sin®7x
13.7. y = .
7cosldx
13.9. y =ctg(cos2) + 1 sin” 6x

3apava 14. HaliTu mpou3BOJIHYIO.

6 COS12X

2

12.4. y=1In
1-ax’
2+ x?
12.6. y—In :
a’ —x’°

12.8. y =In®(1+cosx).

12.10. y = Intg(” 4 XJ
. . —_ Z E .

1 cos®3x
13.2. y=cosln2-=

3 sin6x

13.4. y=ctg€/_—lco_S ax.
8 sin8x

sincos3-cos? 2x

13.6. V=
y 4sin4x

138. y = cos(cth)—%z?nslg)):

1 cos?10x
13.10. «3/ct
y= J 20 sin20x
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Igx-clgx 14.2. y=arcsin\/;_2
J2

143. y = 2X4_1\/2+ X — X? +§arcsin 2X3_1.
Vi+x* -1
—

14.1. y = arctg

14.4. y = arctg

2
145,y = arccos———*_ 146. y = \Earctg x-1
vx* +16 3 J6x

14.7. y = %Inz—: —Earctg X.

14.8. y = %(x—4)\/8x— X* —7 —9arccos, /XT_l

(1+x)arctg o1
> + .
X 3x\/§
x® 2+ X?
14.10. y = Earccos X —

149. y=

1—x°.

3aganus 1J15 KOHTPOJIbHOM PadoThI
Cemectp 1
BAPUAHT Nel

3aganue Ne 1. Haiitu matpuiy, oOpatHyro JaHHOM:

2 1 3
A= 7 3 10].
15 6 20

3aganme Ne 2. Haiitu panr MaTpuusL:

2500
37 0 0].
0 0 0O
3aganue Ne 3. Peunts cucteMy ypaBHEeHHH METOJOM: a) OOpaTHOM MaTpHILIbI;

0) o popmynam Kpamepa; B) metomom ["aycca:
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X +x, —4x, =1,
X, +2x, —3x;, =5,
3x, —2x, +4x, = 4;

3apnanne Ne 4, Jlaner Toukn: A(3; 3; 3), B(-1; -5; -7). Haittu koopauaatel Touek C u JI, AeIAImuX OTPE30K
AB Ha Tpu paBHBIC YaCTH.

3aganme Ne 5. Jlansi 1sa BekTopa @ =(8; -7; -2) u 6 =(7; -11; 8). Haiitu yron (a’ 8).

x+2\/§+y—2\/§2
4 2

ypaBHEHHE TpsSMOH; 0) ypaBHEHHE C YIIIOBBIM KOX(QQHIMEHTOM; B) yYpaBHEHHE B OTpe3Kax; I') HOPMalbHOE
ypaBHEHHE.
3aganue Ne 7. [lo popmynam muddhepeHnrpoBaHns HANTH TPOU3BOIHYIO PYHKIINH:

y=5(x-2).

3aganue Ne 8. Haiitu npon3BoHYIO CIOXKHOW (DYHKUIWH, IPEABAPUTENBHO JoTapuMUpyst ee:

_, X(x* +1)
oy

3aganue Ne 9. Haiitn pon3BoHY0 Torapr(hMUYECKOH, TOKA3aTENbHON U CTENEHHOW ()YHKITHIA:
y — earctgx.

3aganue Ne 10. HaliTi mpou3BOAHYIO TPUTOHOMETPUYECKON (PYHKIIUH:

_arcsin x

= -

3apanne Ne 11. Haiitu nponsBoaHyto Y, HesBHOM QyHKIMU:
x2+y?=4

3apanme Ne 12. Haiiti npou3BoAHbBIE BBICIIUX HOPSIKOB:
y = 3x% — 2x* + 5X +1, maiitu y" .

3apanme Ne 13. BeruuciauTh CleayONui npeaen, ucnob3ys npasuio Jlonurans:

= 0. Hanwucarp: a) oOuiee

3ananne Ne 6. VYpaBHeHHE NPsSMON 3aTaHO B BHJIEC

X" =1+Inx
m ———.
x—1 ef —e
3aganue Ne 14. Haiitu sxctpemMym QyHKIWU:
(x—2)(3-x)
ST

3anganue Ne 15. VccnenoBats AaHHYI0 (QyHKIMIO, MOCTPOUTH €€ TpaduK U HaMKMCaTh ypaBHEHNE KacaTeIbHOM K

rpa¢uky B Touke M(X; y):

*Xz
2 M(0;1).

1
=—¢
Y= Jox

BAPUAHT Ne2
3ananue Ne 1. Haiitn maTpuiry, oOpaTHYIO JaHHOM:
I 11
A=|1 2 2.
2 21

3aganme Ne 2. Haiitu panr MaTpuusL:
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1 1 -1 -1

1 2 3 4
8 7 6 5
-1 -1 1 1

3aganue Ne 3. Pemuts cucteMy ypaBHEHHI METOZOM: a) 0OpaTHOM MaTpHIIBI;
0) o popmynam Kpamepa; B) metogom ["aycca:
4x, —3x, +2x; =9,
2x, +5x,-3x; =4,
o5x, +6x, —2x; =18;

3aganue Ne 4. Haiitu koopaunatel Toukn M( X; y; Z), nemsmied orpe3ok AB mexny Toukamu A(2; 1; 3) u B(3;
5; 4): a) monosiam; 0) B OTHOIICHUH 3:2.

3ananue Ne 5. Jlansi BekTOpsl @ = 20 — | — 2k ug=8 — 4. Haiitu: a) Bextopsl C = 2a u d=g-— 0)

a,
JUTHHBI BEKTOPOB C U d, B) CKaJSIPHBINA KBaJIpaT BeKTOpa C , T) CKaJsIpHOE MPOU3BENCHUE BEKTOPOB C U d; In)
yroi Mex .y Bektopamu C u d .
3aganue Ne 6. Kaxoif yrom o0pasyeT ¢ MoI0KUTENFHBIM HanpaBieHneM ocu OX mpsimast 2x+2y-5=07?
3aganue Ne 7. [To hopmynam auddepeHIMpOBaHIS HANTH POU3BOAHYIO QYHKIWU:

_ax-b
a
3aganue Ne 8. Haiity mpon3BOIHYIO CIIOKHOW (QYHKITHH, TIPEIBAPUTENBHO TOTapuOMUPYS ee:

yo (x+1)%/(x-2)°
{(x-3)’

3aganue Ne 9. Haiitu npousBoaHy0 JorapuMU4ecKoi, oKa3aTeIbHOM U CTENeHHON (hYHKIINI:

e’ —e™
y = arctg———
2
3aganue Ne 10. Haliti mpon3BoAHYIO TPUTOHOMETPUYECKOH (DyHKITNU:
_sin X —COoS X
sin X +CoS X

3ananmne Ne 11. Haiiti npousBoHyto Y, HesBHOH (QyHKIMH:
x3+Iny-x%e¥=0.
3apanme Ne 12. Hailti npou3BoAHbBIE BBICIIUX TOPSIKOB:
y= i/F , HaliT! y™.
3aganue Ne 13. Boerancnauts crenyromuii mpeaesn, UCIob3ys mpaBuio Jlomurans:

X4

lim —.

X—>0 e
3aganue Ne 14. Haiitu sxcTpemMym QyHKINH:
y=2e"+e™".
3aganue Ne 15. Vccnenosats nanHyto QyHKIHIO, MOCTPOUTH €€ TpaduK U HaMKCaTh YpaBHEHHE KacaTelIbHOU K
rpa¢uky B Touke M(X; y):
y =(x-2e™*, M(1;0).

BAPUAHT Ne3

3apnanue Ne 1. Haiitn maTpuiry, oOpaTHYIO JaHHOM:
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4 -8 -5
A=| -4 7 -1

-3 5 1
3apanne Ne 2. HaiiTi panr MaTpHIIHL:
357
1 2 3
1 3 5

3aganue Ne 3. Pemnts cucreMy ypaBHEHHI METOJOM: a) OOpaTHOM MaTpHIIBL;
0) mo dhopmyrnam Kpamepa; B) meTomom I"aycca:
X, +x, —4x; =1,
X, +2x, —3x, =5,
3x, —2x, +4x; =4;

3aganue Ne 4. Jlanwer nBe Touku A(3; -4; 7) u B(5; -6; 8). Haiftu koopauHATEI BEeKTOpa AB ; KOOPIMHATHI
touku E(X; y; Z), nensieii orpe3ok AB B oTHomeHun 2:3.

Bamanue Ne 5. HaiiTu 1iMHy BeKTopa & = 201 + 30] — 60k u ero HAITPABJISAIOIINE KOCHHYCHI.

3aganue Ne 6. OrpenenuTs IUIOMAIL TPEYTOIbHIKA, 00pa3oBaHHOTO mpsimMoid 4x+3y-36=0 c ocsiMI KOOpIUHAT.
3aganue Ne 7. [lo hopmynam muddbepeHnrpoBaHus HAUTH TPOU3BOIHYIO (PYHKIIHH:

X ax
c b+c’
3anganue Ne 8. Haiitu npon3BoaHyI0 ClI0XXHON (DYHKLUMH, TPEABAPUTENBHO JorapuMupys e€:
(x+1)?

Y= X+ 2P (x+3)"

3aganue Ne 9. Haiitu nponsBoaHy0 JorapuMU4ecKoi, MoKa3aTeIbHOM U CTENeHHON (BYHKIINI:
1

1+x-> 1
= [n(=—>)* — = arctox.
y=In(;—)" —arcty

3aganue Ne 10. HaliTi mpou3BOAHYIO TPUTOHOMETPUYECKON (PYHKIIUH:

y =1g°x.
3ananme Ne 11. Haiiti npousBoHyto Y, HesBHOH (QyHKIMH:

x3+y3-3xy=0.
3apanme Ne 12. HaiiTu npou3BoAHbBIE BBICIIUX TOPSIKOB:

y=+ a’—x?, maiitn y"
3apnanne Ne 13. BEIMUCTUTE CIETYIONINH IPEet, UCIIONB3Ys paBuiio Jlomurarts:

X -3x+2

Ilm ﬁ .

x>1 x> —4X° +3
3ananue Ne 14. Haiitu sxctpemym QyHKIMU:
y=Xx*—2x+3.
3aganue Ne 15. VccnenoBaths gaHHy0 QYHKIHIO, TOCTPOUTH €€ TpadUK M HANKCaTh YpaBHEHHE KacaTeIbHOM K
rpaduky B Touke M(X; y):

3

y =4x - % M(2;3).

Cemectp 2
BAPHUAHT 1
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3ananue 1. HaiiT HeonpeaeneHHbIC HHTETPAITEL.

a) I %" X sin 2xdx; 6) j arctg~/xdx;; B) j 8.
x>+

3aganue 2. [lons3yscek Gpopmynoit HeroToHa-JIeiiOHUIA, BEIMUCITUTH ONPE/IC/ICHHBINA HHTETPaL.
0
_[(xz — 4)cos3xdx.
2

3apanue 3. Haiitu niomans Gurypsl orpaHndyeHHoON auHusMu. Crenathb yepTesk.
y=5-x%, 3x+y=1.

3apanue 4. Haiiti yacTHBIE IPOM3BO/IHBIE IEPBOTO M BTOPOT'0 MOPsIKa QYHKIUH:
z=x’

3aganmue 5. Haiitu rpaguent Gpysxumun Z = f (X, y) B Touke M (X, y)

z=xy—2x°+4y-5, M(2;3)
3anganue 6. VccrienoBats pyHKIHIO Z = f (X, y) Ha SKCTPEMYM.

z=6y—3y>—2x*-8x—6

3aganue 7. MccrnenoBaTs Ha CXOIMMOCTH YHUCIOBOU PSIJT C TIOMOIIBIO JOCTATOYHBIX MPU3HAKOB:

3ananue 8. Haiitu paamyc m WMHTEpBaJl CXOAMMOCTH CTEIICEHHOTO psaa. McciemoBaTh CXOAMMOCTEH psija Ha
KOHI[aX UHTEPBAJIa CXOJAHMOCTH.

>

n-1 3"

n? +3(X 3)

3aganue 9. BerauciuTh NpUOIIKEHHO ONpPEEIEHHBI MHTErpall, UCTIONIB3YS PAa3JIOKEHUE IMOJBIHTETPATbHON
(GYHKUMM B CTENEHHOM DA W IOWIEHHOE WHTEIPUPOBAaHUE IOIYYEHHOTO psAna. Pesymprar paccumrath C

ToyHOoCThIO 110 £€=0,001.

1
| cos+/2xdx
0

3aganme 10. Halitm oOmuii uHTerpan muddepeHnnanbHOr0 ypaBHEHHs (OTBET TIPEACTaBUThL B BHJIE

l//(X, y) =C )-
4xdx - 3ydy = 3x?ydy - 2xy’dx

BAPHUAHT 2

3aganne 1. Haiitu HeonpeieieHHbIE HHTETPAIBL.
xdx 2x% —3X + 1
D) [ B [T
(x“+4) x*+1

3apanmue 2. [Tonp3ysics popmynoii HetoTona-JIeliOHMIIA, BEIYUCIUTE ONPEACIICHHBIN HHTETPAI.

6) jex In(1+ 3e*)dx;
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4arctgx — X

1+ x? ax.

O —

3aganue 3. Haiitu iomaas Gurypsl orpaHuueHHON TMHUAMY. ClenaTh 4epTexK.
y=4-x2, y=x2-2x
3ananne 4. HaiiTn 9acTHBIE MPON3BOIHBIC IIEPBOTO M BTOPOTO MOPSIAKA (DYHKITHH:

1
=
y

arctg >
X

3apanme 5. Haiitu rpauent dymxmm Z = T (X, Y) B rouke M (X, Y)
2% =xy, M(4;2)
3aganue 6. Mccnenosats pyHknuto Z = f (X, y) Ha DKCTPEMYM.
z=yJ/x-y® - x+6y
3aganue 7. VccnenoBaTh Ha CXOAUMOCTb YHCIIOBOM PsJI C TIOMOIIBIO JOCTATOYHBIX TPU3HAKOB!
<[ 5n-3
2

3ananme 8. Haiitu paamyc u uHTEpBal CXOAMMOCTH CTEIIEHHOTO psga. McciemoBaTh CXOAMMOCTH psija Ha
KOHI[aX MHTEPBaIa CXOJAUMOCTH.

0 5n Xn
2 —
n=1 ™
3aganue 9. BerunciuTh NpuUOIIKEHHO ONpPENEeNICHHBIM MHTETpall, UCIIONB3Ys Pa3IOKECHUE MOJBIHTETPATBHON
(GYHKIMH B CTENCHHOM pAA M MOWICHHOE WHTErPUPOBAHHE IMOJYYECHHOTO psiga. Pe3yiabraT paccuuTarh C
touHoCcTRIO 10 £€=0,001.

0 3
jxe_ X dx
05

3aganme 10. Haiitu oOwmwuii uHTerpan nuddepeHnInanbHOT0 YpaBHEHHsT (OTBET TNPEACTaBHThL B BHUJE

w(x,y)=C).

X1+ y% +yy'V1+x* =0.
BAPUAHT 3

3aganne 1. Haiitu HeonpeieeHHbIE HHTETPAIBL.

x>dx ‘ (3x — 7)dx
—_—; 0) | x3*dx;
a)j,/1_x8 )I B)Ixf“+4x2+4x+l6

3ananue 2. [Tone3ysce hopmysoii Hetorona-JIeiiOHMIIa, BEIYUCINTD ONPEICIEHHBIN HHTErpaJl.

0
j(xz +4x + 3) cos xdx.

-1

3ananue 3. Haiitu tutomans Gurypsl orpanndeHHON TuHUIMA. ClenaTth 4epTek.
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y=2X-X?+3, y=x?-4x+3.

3aganue 4. Haiftu yacTHBIE TPOU3BOIHBIE ITIEPBOTO U BTOPOTO MOPsAKa (PyHKIINH:

y
+ —
g
3ananue 5. Haiitu rpauent Gynxmun Z = f (X, y) B Touke M (X, y)

Z:%, M(—1,2)
X +y

Z=X

3aganme 6. Mccrenosars dyukimmo Z = T (X, Y) Ha sxerpemym.
z=x3+y% —3xy

3aganue 7. ccnenoBaTs Ha CXOAMMOCTH YHUCIIOBOU PSIJT C TIOMOIIBIO IOCTATOYHBIX MPU3HAKOB!

o0
1
rZ;lnlnn

3aganue 8. Haiitm paamyc m WMHTEpBaNI CXOIWMOCTH CTEMEHHOTO psiaa. McciemoBarh CXOIWMOCTH psijia Ha
KOHIIaX WHTEpBaJjla CXOAUMOCTH.

0 (X_Z)n
E‘l nvn+1

3aganue 9. BeraucnuTh MpHOIMKEHHO OIPENETIeHHBIM WHTETPajl, NCIONb3ys Pa3IoKeHNE MOABIHTETPaTbHON
(GYHKIMM B CTENEHHOM DA W IOWIEHHOE HHTEIPUPOBAaHHE IONYYEHHOTO psAna. Pesymprar paccumrats c
TouyHoCThIO 10 £€=0,001.

0,2 ,
_[ e " dx
0

3aganme 10. Haiitu oOwwuii uHTerpan nuddepeHnnansHOTO0 YpaBHEHHsT (OTBET TNPEACTaBUThL B BHUJE

w(x,y)=C).

A+ y?dx— ydy = x*ydy.

5. Meroanuyeckue MaTepuaJibl, ONpenesiionme npoueaypbl OeHUBAHUA
KOMIIETeHIIUH

5.1 KpuTepuu olleHUBaHUS Ka4ecTBA YCTHOI'O OTBeTa

OI_ICHKa «OTJHUYHO» BBICTABJIACTCA 3a FHY6OKOG 3HAaHUC NPCAYyCMOTPECHHOI'O nporpaMMoﬁ Marcpualia,
34 YMCHHUC YCTKO, JAKOHUYHO U JIOTHYCCKHU IMOCIICAOBATCIbHO OTBEYATh HA MMOCTABJICHHBLIC BOIIPOCHI.
OI_ICHKa «Xopomio» — 3a TBEPAOE€ 3HAHUE OCHOBHOT'O (HpOFpaMMHOFO) Marepuraia, 3a rpaMOTHBIC, 0e3
CYHICCTBCHHBIX HETOYHOCTEH OTBETHI Ha IIOCTaBJICHHBIC BOITPOCHI.

OI_ICHKa «YAOBJICTBOPUTECJIBHO» — 3a 06H_ICC 3HAHUC TOJIbBKO OCHOBHOI'O MaATcpualia, 3a OTBCTHI,
COACPpKAIME HETOUYHOCTH HIIN ci1abo APTYMCHTUPOBAHHBIC, C HAPYLWICHHUEM IIOCICA0BATCIBHOCTH
H3JIOKCHUA MaTCpuraia.

OHGHKa «HEYAOBJECTBOPUTEC/ILHO» — 3a HC3HAHHUC 3HAYUTEIILHOM YacTH IIporpaMMHOI0O MaTt€puaia, 3a
CYHICCTBCHHBIC OIIMOKKM B OTBETaX Ha BOIIPOCHI, 3@ HCYMCHUC OPUCHTHUPOBATHCA B MATCpHAJIC, 3d
HE3HAHNE OCHOBHBIX MOHITUH JUCHUITIIINHBI.

5.2 Kputepum olleHMBaHUS TECTUPOBAHMS
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IIpu TectupoBanuu Bce BepHbIe OTBETHI OepyTcs 3a 100%.
90%-100% oTnu4yHO

75%-90% xoportio

60%-75% ynoBIeTBOPUTEIHHO

Menee 60% HeyIO0BIETBOPUTEIILHO

5.3 Kputepuu onleHuBaHusl pe3yJIbTATOB KOJUIOKBHYMA

OneHka «OTJHYHO» BBICTABIACTCS 3a IIyOOKOE 3HAHHME MPEIYCMOTPEHHOTO MPOTrPaAMMOM
MaTepHaiga, COJEpXallerocss B OCHOBHBIX U JIOMOJHUTENIBHBIX PEKOMEHIOBAHHBIX JMTEPATYPHBIX
UCTOYHUKAX, 32 YMEHHE 4YETKO, JIAKOHMYHO U JIOTMYECKH IIOCJIEJJOBATEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BONPOCHI, 3a YMEHHE aHAJIU3UPOBaThb H3ydyaeMble SBJIEHUS B MX B3aUMOCBA3M H
JUAJIEKTUUECKOM Ppa3BUTHM, IPHUMEHATH TEOPETHUECKHUE IOJIOKEHUS INPHU PEHIEHUH MPaKTHYECKHX
3ajau.

OrneHka «X0pomo» — 3a TBEPJI0€ 3HAHHUE OCHOBHOTO (IIPOrpaMMHOI0) MaTepHualla, BKIIIOYasi PacyeThl
(mpy HEOOXOOUMOCTH), 3a TIpaMOTHbIe, 0€3  CyIIECTBEHHBIX HETOYHOCTEH OTBEThl Ha
[IOCTABJIEHHBIE  BONPOCBHL, 3a YMEHUE NPUMEHATH TEOPETUYECKHE TIOJOXKEHUS MJi1 pEIIeHUs
PaKTUYECKHX 3a/1a4.

OrneHka «yI0BJIETBOPUTEIBbHO» — 3a OO0IIee 3HAHWE TOJIBKO OCHOBHOTO MaTepuaia, 3a OTBETHI,
coJiepKalliie HEeTOYHOCTH WM ci1a00 apryMEHTHpPOBAaHHBIE, C HApYLIEHHEM I10CIEe10BaTEIbHOCTH
U3JIOKEHUSl MaTepuana, 3a cjJaboe NPUMEHEHHE TEOPEeTUYECKUX IIOJIOKEHUH MpHU pelleHUun
NPAaKTUYECKHX 3a/1a4.

OneHka «HeyJHOBJIETBOPUTEIbHO» — 32 HE3HAaHME 3HAYUTEIBHONM YacTH MPOrpaMMHOIO
MmaTepHaia, 3a CylIeCTBEHHble OUIMOKHM B OTBETax Ha BOIPOCHI, 32 HEYMEHUE OpPUEHTHPOBATHCS B
pacuerax, 3a HE3HAHUE OCHOBHBIX MOHATUHN JAUCHUIUIMHBIL.

5.4 Kputepuu onleHuUBaHus pacuyeTHO-rpaduyeckoii padoTsl

ITpu npoBepke pacueTHO-rpaduueckoil paboTbl Bce BepHbIE OTBEeTHI Oepyrcs 3a 100%.
90%-100% otamuHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MeHee 60% HeynOoBIETBOPUTEIBHO

5.5 Kputepuu oneHuBaHUsSI KOHTPOJIbHOI padoThI

ITpu nmpoBepke KOHTPOJILHON pabOThI Bce BepHble OTBETHl Oepytcs 3a 100%.
90%-100% otmmaHO

75%-90% xoporio

60%-75% yInOBIIETBOPUTEIHHO

MmeHee 60% Heyn0BIETBOPUTEIBHO

5.6 KpuTepml OLICHUBAHUSA PE3YJIbBTATOB OCBOCHUA TUCIHHUIIJIHHBI

OrneHkKa «OTJMYHO» BBICTABISIETCS 32 ITyOOKOe 3HaAHUE MPEyCMOTPEHHOTO IMPOrpaMMOi MaTepuara,
3a YMCHHUC YCTKO, JIAKOHUYHO U JIOTHYCCKU IMOCJIICAOBATCIIBHO OTBCYAaTh HA MOCTABJICHHBIC BOIIPOCHI.
OneHka «XOpoOLI0» — 3a TBEPJI0€ 3HAHUE OCHOBHOIO (MPOrpaMMHOI0) MaTepHaia, 3a FpaMoTHbIE, 0e3
CYHICCTBCHHBIX HETOYHOCTEH OTBETHI HA ITOCTABJICHHEIC BOIIPOCHI.

OneHka «ya0BJIeTBOPHTEIBbHO» — 3a OOlIee 3HAHUE TOJIBKO OCHOBHOIO MaTepHaia, 3a OTBETHI,
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coJiepKallie HETOYHOCTH WM ci1ab0 apryMeHTHpPOBaHHBbIE, C HapyLIEHHUEM I0CIIe0BaTeIbHOCTU
U3JI0’KEHUS MaTepuaa.

OrneHka «Heyd0BJIETBOPUTEIbHO» — 32 HE3HAHUE 3HAUUTEIHLHON YacTH MPOrpaMMHOT0 MaTepuaa, 3a
CYLIECTBEHHBIE OIIMOKM B OTBETaX Ha BONPOCH], 32 HEYMEHHE OPUEHTHPOBATHCS B Marepuaie, 3a
HE3HaHUE OCHOBHBIX MOHATHI IWCHUILIAHBI.

[Tpunoxenue 2

AHHOTaIWS K paboyeii mporpaMMe JUCIMIUTMHBI «MareMaTHKay

Hucrunnnna Bricmast MmaTemaTuka

(Mopynb)

Peanmuzyempie VK-1, OIIK-1

KOMIIETEHIUHU

WNuaukaTopsr VYK — 1.1. 3naer npuHOUIBI cOOpa, oTOOpa U 0000IICHUS HH(POPMAIIUH,

JIOCTIDKEHUS METOJUKH CHCTEMHOTO MOIX0a IS pemIeHus MpodecCHoHaIbHBIX 3a/1a4

KOMIIETEHIIUIH VK - 1.2. YMeer ananu3npoBaTh ¥ CUCTEMaTU3MPOBATE Pa3HOPOHBIE JIAHHBIE,
OLIEHUBATh YPPEKTHBHOCTH NPOLEAYP aHAIN3a MPOOJIeM U PUHSTHUS PELICHUH
B TIpopecCHOHATEHOHN NIESTeIbHOCTH
VK — 1.3. Bmameer HaBBIKAMH HAyYHOTO IOWCKA M MPAKTHYICCKON padOTHI ¢
WHQOPMAITMOHHBIMH HCTOYHUKAMH, METOJIAMH IPUHSTUS PEIICHHA.
OIIK-1.1. Ananuzupyer 3aga4u MpoecCHOHANBHON NeITENbHOCTH BBIACTSIS €€
0a30BbBIE COCTABIIAIONINE
OIIK-1.2. OcymecTBiseT MOUCK WH(POPMAIMK JJIsi PEIICHUS MOCTaBICHHOM
3aJ]aud Ha OCHOBE HCIIOJIB30BAHUS TEOPETHUECKUX U TPAKTHUYECKHUX OCHOB
€CTECTBEHHBIX U TEXHHUYECKHX HAYK, a TAK)Ke MaTeMaTUYeCcKOro arnmnapara
OIIK-1.3. PaccmarpuBaeT M mpejjaracT BO3MOXXHbIC BapUaHThl PEIICHUS
MOCTaBJICHHOH 3a]]auH, OLICHNBAs UX JJOCTOMHCTBA U HEJIOCTATKU

TpynoemKocTb, 10 3.e./ 360

3.e./49ac

@DopMBI OTYETHOCTH O®O: Dk3ameH B 1, 2 u 3 cemecTpax

(B 1.4. mo cemectpam) | O3PO: Dk3amen B 1, 2 u 3 cemecTpax
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