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1. Llenn v 3aga4ym oCBOEHUA AUCLUNTNHBI

MaTemaTuKa SIBASETCA He TO/MbKO MOLLHbIM CPeACTBOM pELIeHWs MPUKNafHbIX 3afjady U
YHMBEPCA/IbHbIM  A3bIKOM HayKW, HO TakXe W 3/1eMeHTOM 06wein KynbTypbl. [losTomy
mMaTemaTuyeckoe o6pasoBaHue cneAyeT pacCMaTpMBaTbh KakK BaXKHEWLWYH COCTaBNANLLYHIO
(hyHAamMmeHTanbHOW NOATOTOBKM GakanaBspa.

CoBpemMeHHass maTemMaTuKa XapakTepu3yeTcs WHTEHCUBHbIM MPOHWKHOBEHWEM B ApPYyrue
Hayku. MaTemaTnyeckme MeTOAbl MPUMEHSAKTCA AN  peeHns cambiX pasHbiX 3afjady -
TEXHWYECKUX, (PU3NYECKMX, MexaHuyeckmx U T.n. OcobeHHO Bo3pacTaeT po/fb MaTeMaTUKM B
HacToslllee BpeMs, KOrga LWWPOKO WCMONb3YKTCA KOMMNbIOTEPHble TexHonoruu. WMayyeHue
MaTeMaTWK/W COBEPLIEHCTBYET OOWYH KynbTypy MbIWAEHUA, AUCUMNAUHUPYET ee, MNpuyyaeT
yesioBeka JNIOTMYECKM paccyXpgaTb, BOCMUTbIBAET Yy HEro TOYHOCTb M 06BCTOATENbHOCTH
aprymeHTayum.

Llenbto OCBOEHMS LAUCUMNAWHbLI  SIBASETCA COOTBETCTBUE COLEPXAHUA UM KavyecTBa
MOATOTOBKM 06y4valouwmxca ¢efepabHOMY rocyAapCTBEHHOMY o06pa3oBaTesibHOMY CTaHAapTy
Bbicwero o6pasosaHns 08.03.01 «CTpOUTENLCTBOY.

3ajauu oUCLUNANHBI:

- (hbopmMupoBaHME COBPEMEHHbLIX ECTECTBEHHOHAYy4YHbIX MPeACTaB/ieHWA 06 OKpyXawwem
mMaTepuanbHOM MUPE;

- (hopMupoBaHWe Yy CTYLEHTOB J/IOTMYECKOTO MbIWAEHUA, YMEHUS TOYHO (HOPMMPOBaTb
3ajayvy, CNoCcOOGHOCTb BbILENATbL [N1aBHOE W BTOPOCTENEHHOEe, YMeHWA fenaTtb BbIBOAbI Ha
OCHOBaHMW MONYYEHHbIX PE3yNbTaTOB U3MEPEHUIA;

- 00y4yeHMe CTYAEHTOB OCHOBaM MaTeMaTW4YeCKOW CTaTUCTUKKU, KOTOPble MO3BOMAIT
n3BneKaTb HeobXogMMYK MHGOPMaLM0 U3 pe3ynbTaToB HabMKAEHWA U M3MepeHWi, OueHMBaTb
CTeMNeHb HAafEXHOCTU MONYYEHHbIX JaHHbIX;

- o00y4yeHMe CTYAeHTOB TexXHWKe 6Ge3omacHocTM npu paboTe € MEAULUHCKUM
060pyaoBaHueM.

2. MecTo gucumnnuHbl B cTpykType ONMOTT no HanpaB/eHUIO MOATOTOBKM

OvcumnnuHa «MatemaTuKa» BXOAMT B 06s3aTeNlbHY 4acTb 6a30BOro 610Kka MOATOTOBKM
6akanaBpa no HanpaB/ieHUO «CTPOUTENLCTBOY.

Nlornyeckas u cogepxatesnbHO-MeTOAMYECKAA B3aMMOCBA3b C APYTUMU AUCLUMNAMHAMU U
yactamu Ol BbipaXkaeTcsa B CeAYIOLLEM.

OvcunnnnHe «MaTemaTuKa» npefliecTByeT obuemaremaTnyeckas NOAroToBKa B 06béme
cpefHel obuieobpasoBaTelbHOW WKObI N KONNEAXa.

B pe3ynbTaTe 0CBOEHMA NPEALECTBYOWNX AUCLUNANH CTYAEHT LOMKEH:
3HaThb: OCHOBHble MOHATUA U METOAbl 3/IEMEHTAPHO/ MaTeMaTUKW, FeoOMeTpun, anrebpbl 1 Havan
MaTemMaTM4YecKoro aHanuaa;
yMeTb', NPOM3BOAUTL AEACTBUSA C YMCNAMU; - UCMONb30BaTb OCHOBHble anrebpanyeckne TOXAeCTBA
ANns npeobpa3oBaHMa anrebpaMyeckux BbIPaXKeHWi; - BbIMOMHATbL FEOMETPUYECKME MOCTPOEHUS;
[l0Ka3blBaTb MaTeMaTUUYECKUNE YTBEPXKAEHUS;
BnajgeTb: MpMemMamMum BbIYUCNAEHWUIA Ha  KaNbKyNnAaTOpe WHXEHEepPHOro Tuna; HaBblKaMu
MCNONb30BaHNA MaTeMATUUYECKMX CMPaBOYHMWKOB.

OCBOEHMWE [aHHON AWCUMNAWHLI KakK NpPeAlecTBYOlleli HEo6X0AMMO MPU  M3YUYeHUN
CNeayumnx AUCLNUNANH: U3MKA, XUMUA, MeXaHWKa, TeOpeTUYeCKas MexaHnKa, IKOHOMUKA 1 ap.

3. MepeyeHb MAAHUPYEMbIX Pe3y/bTAaTOB 06YYEHUS MO AUCLUMNJINHE, COOTHECEHHbIX C
naaHUpyemMbiMU pesyfbTaTamMmuy 0CBOEHUS 06pa3oBaTe/lbHON NpPorpaMmbi.

MnaHupyemble pe3ynbTaTbl 0CBOEHUS 06Pa30BaTE/IbHOW NporpaMmsl.
Mpouecc n3yyeHUs AUCLUMINHBI HAaNpaB/ieH Ha GOPMUPOBAHME CIEAYIO L UX KOMMNETEHLNIA:



-yHUBepcalbHble kKoMmneTeHuumn (YK):

CnocobeH ocyuwecTBNATb MOWUCK, KPUTUYECKUI aHanu3 W CUHTE3 WHGpOopMauumn, MNpUMeHATb
CUCTEMHbIA NoAXoA ANS peweHWs MocTaBneHHbIX 3agad (YK-1). (YK-1.1. AHanusunpyeTt 3afgauy,
Bblfenas ee 6a30Bble COCTaBMAOLUIME, OCYLWECTBAAET AeKoMNno3uymio 3agaumn; Y K-1.2. Haxogut u
KPUTUYECKWN aHaIU3NPYeT MHAOPMaL MO, HEOBX0AMMYIO AN pelleHns NocTaBleHHON 3agaun; YK-
1.3. PaccmaTpuBaeT BO3MOXHble BapuaHThbl pelleHnd 3afjadyu, OLeHuBad WX [OCTOMHCTBA W
HepocTaTku; YK-1.4. [pamMOTHO, /IOTMYHO, AaprymMeHTUMpPOBaHHO QopMupyeT COOCTBEHHbIE
CYXAeHns u oueHkn. OTnmyaeT GakTbl OT MHEHWIA, WHTepnpeTauuii, OLUEHOK W T.4. B
paccyXneHuax Apyrmx Yy4yacTHUKOB fgedATenbHoctu; Y K-15. Onpegenser ©“  oueHuWBaer
nocneacTBMS BO3MOXHbIX PeELIeHNt 3agayun).

-obwenpodeccmoHanbHblX KomneTeHunin (OMNK):

CnocobeH pelwatb 3agayn MpodeccMoHanbHOW AesiTeNIbHOCTM Ha OCHOBE WCNONb30BaHMUA
TEOPETUYECKUX U MNPAKTUYECKMX OCHOB ECTECTBEHHbIX W TEXHUYECKMX HayK, a Takxe
maTtemaTtuyeckoro annapata (OMK-1). (OMK-1.1. BbiaBneHne n knaccupmukauma UNYecKux wu
XMMUYECKMX MPOLECCOB, MPOTEKalWNX Ha 06beKTe NpodeccmoHanbHOl geatensHocTn; OMK-1.2.
OnpegeneHne xapakTepucTUK (DU3NMYECKOro npouecca (fBNEeHMA), XapaKTepHOro Ana 00beKToB
npoeccuoHanbHOW  [eATeNbHOCTW, Ha OCHOBE  TEOpPeTUYecKoro  (3KCMepuMeHTanbHOro)
nccneposaHus; OTNK-1.3. OnpefeneHne xapakTepPUCTUK XUMUYECKOro npouecca (fBNeHuUs),
XapaKTepHOro 414 06beKTOB NPOoGecCMOHaNbHON AeATeNbHOCTU, Ha OCHOBE 3KCMEPUMEHTaNbHbIX
nccnefgosaHuin; OMK-1.4. MpeactaBneHne 6a3oBbiX ANa npodeccuoHanbHoOM chepbl PU3NYECKUX
nMpoueccoB W ABMEHWA B BUAe MaTemMaTuyeckux ypaBHeHuid; OIK-1.5. Bbibop 6a30BbiX
(hU3NYECKNX W XMMUYECKMX 3aKOHOB ANS peleHus 3afay nNpoecCMOHanbHOW [eATeNbHOCTU;
OMK-1.6. PelwleHne WHXEeHepHbIX 3af4ay C MOMOLLbIO MaTemMaTWyecKoro annapara BeKTOPHOM
anrebpbl, aHannTM4Yeckoin reomeTpumn; ONMK-1.7. PeweHne ypaBHEHWN, ONUCLIBAKOLWNX OCHOBHbIE
(hun3nyeckne npoueccbl, C MNPUMEHEHWEM METOAO0B JIMHEAHON anrebpbl M MaTemMaTU4eckoro
aHanusa;, OT1K-1.s. O6paboTka pacyY&THbIX U 3KCNEPUMEeHTaNlbHbIX [faHHbIX BEPOATHOCTHO-
cratuctnyeckumum  metogamu;  OTNK-1.9. PeweHne  MHXEHEPHO-TeOMETPUYECKMX  3ajad
rpaguyeckmumm cnocobamm; OIMK-1.10. OueHka BO3JENCTBMA TEXHOTEHHbIX (aKTOPOB Ha
COCTOAHME  OKpyXxatouweid cpegbl; O0M1.11. OnpegeneHne  XapakTepucTMK  MpOLECCOB
pacnpegeneHuns, npeo6pasoBaHWA UM UCMONb30BAHUA 3NEKTPUUYECKON 3HEPruM B 3NEKTPUUECKUX
uensx).

MnaHupyemble pe3ynbTaTbl 00Yy4YeHUA N0 AUCLUNNHE.
B pesynbTaTe 0CBOEHMA AUCLUNANHLI BakanaBp LOKEH:
3HaThb:
- OCHOBHble TepMMWHbI U 6a30Bble 3/IEMEHTbI, METOAbl MCCAef0BaHUI B CUCTeME COLManbHO-
rymaHutapHom 3HaHus (YK-1);
- OCHOBbl MaTemMaTUKMN, PU3NKKN U BbIYUCANTENbHON TexHUKN (OMK-1).
YMETh;
- KPUTUYECKN OL,eHMBATb MH(OPMaL UKD, HE3aBMCMMO OT MCTOYHMKA, CaMOCTOATENIbHO NpuobpeTaTth
N CUCTEMATU3NPOBATb 3HAHWUS, apryMeHTUPOBAaHHO OTCTanBaTb CBOI TOUKY 3peHus (YK-1);
- pewaTb CTaHfapTHble npogeccnoHanbHble 3afayn C MNPUMEHEHMEM ECTECTBEHHOHAy4YHbIX W
06l enHXXEeHePHbIX 3HAHWI, MeTOA0B MaTeMaTU4YeCcKoro aHanusa n mogenmposaHunsa (OMK-1).
BNnajeThb;
- KOHKpeTHOW mMeTogonormei u 6a30BbIMU METOAAMWU COLMWANIbHO-TYMAHUTaPHbIX AUCLUMANH,
NMO3BO/IAK MMM OCYLLECTB/IATL PeLIeHMe WNPOKOro Knacca 3ajay Hay4YHO-UCC/ef0BaTENbCKOTO U
npuknagHoro xapakrtepa (YK-1)
- HaBblKaMW TEOPETMYECKOTO M 3KCMEPUMEHTANbHOIO NCCNef0BaHNS 06BHEKTOB NMPOGheCcCnOHanbHO
pestenbHoctn (OMK-1).



4, O6beM AMCUNNANHBI 1N BUAbI y4ebHOW paboTbl. Obuwan TPYLOEMKOCTb AUCLUUNANHDI

4.1.06bEM ANCUUNANHDI

N BUAbl y4ebHOli paboTbl

TPYLROEMKOCTb AUCLUMIUHBI cocTaBnsAeT 11 3a4eTHbIX eguHULbI (396 4acoB).

Bug yuyebHol paboThl

KOHTaKTHble yachbl (BCEro)

B TOoM uucne:

Nekuyun (1)

MpakTnueckne 3anatuma (M3)

CemuHapsbl (C)

Na6opaTtopHbie paboTel (JIP)

KoHTakTHast paboTa B mepuog atTecrayuu
(KPAT)

CamocTosATenbHas pabota nog
pyKoBOACTBOM npenogasaTens (CPM)
CamocToATenbHasa pabota (CP) (Bcero)
B Tom 4yucne:

KypcoBoii npoekT (pa6oTa)

BbinonHeHWe KOHTPO/bHbIX paboT
CocTaBneHue njiaHa-KoHCMNeKTa

Mop6op v aHann3 NpUMepoB

M3ydeHune oHNaliH Kypca

KoHTponb (Bcero)

dopma NPpOMEXYTOUYHOW aTTecTayunu:
(3a4éT, aK3aMeH)

Obuiasa TpyaoeMKoOCTb (Yachbl/3.e)

Bcero
yacoB/3.e.
187,95/5,2

85/2,4

102/2,8
0,7/0,02
0,25/0,01
136,75/3,85
36/1
8,75/0,2
20/0,6

72/2
71,3/1,95

396/11

1
68/,5/1,9

34/0,9
34/0,9

0,25/0,01

39,75/1,1

3,75/0,1

36/1

3a4éT

108/3

cemMecTpbl
2
68,35/1,9

34/0,9
34/0,9

0,35/0,01

40/1,1

4/0,1

36/1
35,65/1
IK3aMeH

144/4

no o4yHol opme o0bydeHusa. Obuas

3
51,35/1,4

17/0,6
34/0,9

0,35/0,01

57/1,65

28,25/0,8
8,75/0,2

20/0,6

35,65/1
9K3aMeH

14414

4.2. O6bEM AUCUMMNHBLI U BUAbl y4eb6HOW paboTbl MO 3a04HOI opme 06yveHudA. Obuwias

TPYLOEMKOCTb AUCLUM/IMHBLI cocTaBnsaeT 11 3a4eTHbIX eguHuL, (396 yacos).

Bup yuebHoin paboTbl

KOHTaKTHble Uackl (BCero)

B Tom uucne:

Nexkynn (1)

MpakTnyeckue 3aHatusa (M3)

CemuHapsl (C)

Na6opaTtopHble paboTbl (JIP)

KoHTakTHas paboTa B nepuog arrectauum
(KPAT)

CamocTosTeNbHas paboTa Noj pyKOBOACTBOM

npenogasatens (CPM)
CamocTosATenbHaa paborta (CP) (Bcero)
B Tom uucne:

KypcoBoli npoekT (pa6oTa)

BbIMOMHEHNE KOHTPObHbIX paboT
CocTaBneHune nnaHa-KoOHCMNeKTa

Bcero
yacoB/3.e.

46,95/1,3

22/0,6

24/0,7

0,95/0,03

328/9,1

72/2
72/2

1
14,25/0,43

glo,2

6/0,2

0,25/0,01

90/2,5

36/1
9/0,25

CEMECTpbI
2
16,35/0,43

glo,2

8lo,2

0,35/0,01

119/3,3

36/1
18/0,5

3
16,35/0,43

6/0,2

10/0,3

0,35/0,01

119/3,3

45/1,25



Mop6op 1 aHanu3 NpUMepoB
N3yyeHune oHNailH Kypca
KoHTponb (BCero)

®opma NPoMeXyToUuHoOl aTTecTaluu:

(3a4éT, 3K3ameH)

Ob6wasa TpyLoeMKOCTb (4achl/3.e)

112/3,1 9/0,25 29/0,8
72/2 36/1 36/1
21,05/0,6 3,75/0,1 8,65/0,3

3a4érT 3K3aMeH
396/11 108/3 144/4

74/2,05

8,65/0,3
3K3aMeH

144/4



5. CTpyKTypa v cofepXaHue gUCLUNNNHDI

5.1. CTpyKTypa ANCLUUNANHBI ANS OYUHOW opMbl 06yUYeHUA

No Pasgen gucumnniunHbl Bugbl yyebHoi pabolrbl, BKO Yas
n/ CaMOCTOATENbHY U i PYJOEMKOCTb
n (B yacax

0 O =ESS0

n
M
5 E' Q
" 0
M
CemecTp 1.
1. NuHeiiHnas anrebpa 1-4 8 8 7,95
2. AHanntnyeckas 5-8 8 8 7,95
reomeTpus
3. KomnnekcHble yncna  9-10 4 4 7,95
4. Mpegpen - 6 6 7,95
nocfief0BaTeNlbHOCTU.
Is
Mpegen GyHKUNN.
5. AvnddepeHynansHoe 14- 8 8 7,95
ncumcneHne PyHKLum 17
OfHOI NepeMeHHOW
MpomMexyTouHas 17 0,25
atrecTayus
CewmecTp 2.
6. OvddepeHynansHoe 1-5 10 10 12
ncumcneHne PyHKUnM
HECKONIbKUX
nmepeMeHHbIX
7. MHTerpanbHoe 6-11 12 12 14
ncuncneHune
8. OnthdepeHymnanbHble 12- 12 12 14
aBHe
ypaBHeEHNS 17
MpomexyToyHas 17 0,35 35,65
arTecTayus
CemecTp 3.
9. Panbl 1-6 6 12 18
10. Teopus 7-12 6 12 20

BEPOSATHOCTEN

dopmbl
TeKyLero
KOHTpoONS
ycnesaemocT
n (no
Hefensm
cemecTpa)
dopma
MPOMEXyTou
HOA
aTTectauum
(no
cemecTpam)

KoHTponbHadA
paboTa
KoHTponbHan
paboTa
Bnuy-onpoc
KoHTponbHadA
paboTa

KoHTponbHas
paboTa

KoHTponbHasd
paboTa

3ayérT

KoHTponbHad
pa6boTa
TecTnpoBaHu
e

KoHTponbHas
pa6boTa

KoHTponbHas
paboTa

OK3aMeH B
YCTHOVA

hopme

KoHTponbHad
paboTta
Bnuy-onpoc
KoHTponbHas
paboTa



11.

5.2. CTpyKTypa UCLUUNANHbI NS 3a04HON POopMbl 06y4eHNS

No
n/
n

©

10.

MaTtemaTunyeckas
cTaTucTuKa

MpomexyTo4yHasd
arTecrayus

nNTOro

Pasfen gucumnnuHb

NunHeiiHaa anre6pa

AHannTtnyeckas
reomeTpus

KomnnekcHble yucna

Mpegen
nocfief0BaTeNbHOCTH.
Mpegen yHKUMN.
OundhdepeHumnansHoe
ncuncneHne QyHKLMM
OAHOWN NnepeMeHHOM
MpomexyToyHas
atTecrauuns

OnpdepeHuymnanbHoe
ncuncneHne QPyHKLui
HEeCKOJIbKNX
nepemMeHHbIX
WHTerpansHoe
ncymcneHune
OvnthdepeHymanbHble
ypaBHeHUS

MpomexyTo4yHas
atrecrayus

Pagbl

Teopusa
BEPOATHOCTEN

13-
17

2

85

=

10

0,35

102 0,7

1 cemecTp

0,25

2 CEMecCTp

0,35

3 cemecTp

0,25

35,65

71,3

(B vacax)

o Joes=

19

136,75

3,75

8,65

KoHTpo/bHaA
paboTa.

JK3aMeH B
YCTHOA
popme

Bupabl yue6HOW paboTbl, BKIOUYASA CAMOCTOATENbHYIO 1
TPYAOEMKOCTb

18
18

18

18

18

3auéT

40

39

40

JK3aMeH B
YCTHOW

thopme

36
44



11.

MaTtematunyeckas
cTatucTuka
MpomexyToyHas
aTTectauus

NTOro

22

24

0,35

0,95

8,65

21,05

39

OK3aMeH B
YCTHOIA
hopme

328



5.3.Copep>xaHue pa3fgenoB gucunnanHel «MatemaTnka», 06pas3oBaTenbHble TEXHONOTUM

JTeKUMOHHbIA KypC NS OYHOW M 3a04HON hOpPM 0BYyUYEHMS

No
n/n

HanmeHoBaHNe

TEMbI

AUCLUUNNUHBI

NunHeiiHaa anrebpa

AHanntnyeckas
reomeTpus

TpyLoemMKOCTb
(uachbl/
3ay. ef.)

0®0

8/0,2

8/0,2

CopepxaHue

CemecTtp 1

MaTtpuubl, feiAcTBAS € MaTpuULamu.
CsoiicTBa onepauuii Hag maTpuLamu.

MoHsTHe obpaTHOM MaTpuLbl.
AnemeHTapHble npeobpa3oBaHua. PaHr
matpuubl. Teopema 0  6asnWCHOM
MuHope. Onpegenutenn 2 u 3
NopsAKOB. nx CBOICTBA.
Anrebpanueckue [JONONHEHNUA
Onpepgenutenu n-ro nopsaka.
Cuctemsl NNHERHBIX YPaBHEHNIA.
OCHOBHbIE MOHATUA. Mpasuno
Kpamepa. MaTpuuHbIl METOA peLleHuns
cucTeM NUHEWHBIX ypaBHEeHUI

Teopema KpoHekepa-Kanennu. Metopg
Maycca

BekTopbl. JInHeHble oMepauuMn Hag
BekTOpamu. lNpoekums BeKTopa Ha OCb.
Hanpasnatouwme KOCUHYCbl BeKTopa
OnnHa BekTtopa. Cuctema KoopauHat
Ha npsmMon, NNOCKOCTYU n B
npocTpaHcTBe. MpocTpaHCTBO n RN
MonsdpHas cucrtema KOOpPAMNHAT.
CkanspHoe, BEKTOPHOe W CMellaHHoe

dopmu-
pyemble
KomMmne-
TeHLU UK

YK-1
OnkK-1

YK-1
OrlnK-1

PesynbTaTbl 0CBOEHUSA
(3HaTb, yMeTb, BnageTb)

3HaTb: OCHOBHble TMOHATUA MU
TEeOopeMbl INHEWHON anrebpbl

YMeThb: CKnajblBaThb,
nepemMHoXaTb MaTpuLbl,
Haxo4uTb 06paTHYK  MaTpuuy.
Bbluncnatb onpefenuTenu
2,3,...,0-ro0 nopsaagkos. Pewartb
cny MeToLOM Kpamepa,
MaTpUYyHbIM MeTOAO0M, METOLOM

aycca. PewaTtb ofHOpOAHbLIE
cny.

Bnagetb: peweHuem CJY ¢
NMOMOLLbIO KOMMbIOTEPHbBIX
nporpamm.

3HaTb: OCHOBHble MNOHATUA W

Teopembl aHanMTUYecKOom
reomMeTpuu.
YMeTb: MCMnonb3oBaTh

MONYUYEHHYID WHMopMaLuuo ans
peleHns 3aaay reomeTpum

Bnagetb: HaBblkamMu c6opa WU
aHanmsa NH(opMaL K, ans

O6pasoBa-
TeNlbHble
TEXHONO-

rmm

Nekyuns
OHnaiiH-
Kypc
«JInHelHas
anrebpa wu
aHanuMTuyec
Kast
reomeTpus»

Nekuuna
OHnaiH-
Kypc
«JlnHenHas
anrebpa u
aHanuTmnyec
Kas
reomMeTpus»



KomnieKcHble
yucna

4100

npousBefeHne BeKTOpoB. Mx cBoiicTBa
N BblpaKeHUE B KOOPAMHATHON (hopme.
Ycnosue OpPTOrOHaNbLHOCTHU n
KO/IIMHEeapHOCTH BEKTOpPOB.
MpunoxeHne B reOMeTpPUM U TEXHUKe.
MpocTewmne 3agayyM aHanMTUYECKON
reomeTpuu. Pas3nunyHble BUbI
ypaBHeHUs MNpPsSMOA Ha MOCKOCTM.
YpaBHeHMA MNOCKOCTM W NpsaMoii B
NnpoCcTpaHCcTBe. MpusHaku
napannenbHOCTW NPAMON M NNOCKOCTH.
Yron Mexay njaockoctamu.  Yron
MEeXAY MPSAMOR U NNOCKOCTbi. KpuBble

BTOpOro nopsjka. MoBepPXHOCTK
BTOpOro nopsgka. OKpPYXHOCTb,
anaunc, napabona, runep6ona. Wx
reomeTpuyeckune cBolicTBa n

ypaBHeHUs.  TOBEpPXHOCTM  BTOPOrO
nopaaka (anaunconabl, runep6ononasl

" T.4.). MoHsaTne NIMHEAHOTO
npocTpaHcTBa. [pumepbl. JIMHeNHbIe
noAnpocTpaHcTBa. NuHeiHas
3aBMCMMOCTb. Basnuc. NnHeiiHble

oTobpaxeHuns. CoOOGCTBEHHbIe BEKTOpbI
N COOGCTBEHHbIE 3HAYEHMS.

MHumas eguHuua. Anrebpanyeckas
(hbopma 3anuMcuM KOMMIEKCHOro 4ucna.
N3o0bpaxeHne KOMMNNEKCHOrO yucna Ha

NNOCKOCTH. [OelicTBus Hag
KOMMIEKCHbIMW yucnamu B
anrebpanyeckoi hopme  3anucu.

TpuroHomeTpuyeckass ¢opma 3anucu
KOMMIEKCHOTO0 u4uncna. [eicTBus Hag
KOMMNAEKCHbIMU yucnamm B
TPUTOHOMETPUYECKO/ hopmMe 3anucu.
MokasaTenbHas thopma 3anucu

YK-1
OnkK-1

pelWeHnss  3afay  MOBbILEHHONA
TPYAHOCTHU.

3HaTb: noHaTHe MHWUMOA
eanHULBI, thopMbl 3anucu
KOMMNNEKCHOro yucna

YMeTb: cOBeplUaTh AeiicTBUA Haf
KOMMNEKCHbIMU yncnamu B
pasHbIX thopmax 3anucu.
BnageTb: TeXHWKOI Mepexoga oT
O4HOW POpMbI 3aNnUCK K SPYroi.

Nekunsa



Mpegen

nocnenoBatesibHOE

TN.

Mpegen pyHKUMNY.

OunddepeHuymans-

HOe

hyHKLUW
nepeMeHHOiA.

nmcymcneHue

OfHO

6/0,2

8/0,2

2/0,05

4/0,1

KOMMAEKCHOro u4ucna. [eiAcTtBus Hag
KOMNAEKCHbIMY yucnamm B
noKasaTe/llbHOW (hopme 3anucu.
Yucnosble NocnesoBaTelbHOCTM.
Mpepen YncnoBom
nocnefoBatenbHocTu. CylecTBoOBaHue
npegena MOHOTOHHOW OrpaHUYEHHO
NnocnefoBaTe/lbHOCTHU. CsoiicTBa
npegenos. lMpegen ¢GyHKUUM B TOYKE.
Mpegen ®QYHKUMM B 6GECKOHEYHOCTH.
CsoiicTBa hyHKLUKN, NMetOLL el npeaen.
beckoHeuHbIl Npeaen. 3amMevaTe/NbHble
npefensl. BeckoHe4YHoO  Manble WU
6eCcKOHeYHO Oonblwimne GyHKUuM. Wx
cBolictBa CBfis3b MexXfAy O6eCKOHEeYHO
60NbWUMKU M OGECKOHEYHO ManbiMu
hyHKUMAMN. CpaBHeHWEe OGECKOHEYHO
ManblX  PYHKUWA.  DKBWUBANEHTHbIE
6eCKOHEYHO Masble, UX UCMONb30BaHNe
npy BbluMcneHun npegenos. lMoHATHE
HEMpepbIBHOCTU (YHKLUWU. PasnunyHble
onpegeneHus HEMPEePLIBHOCTU
YHKUMN B TOYKe. HenpepbIBHOCTb
OCHOBHbIX 3/MIEMEHTAapPHbIX (QYHKLWNA.
Knaccugpunkayms TO4ekK paspbiBa
HYHKLMIA. CgoiicTBa 3wk,
HenpepbIBHbIX Ha 0Tpe3ke. Teopema 06
OrpPaHNYEHHOCTK HenpepbIBHOWA
(hYHKUMKU Ha oTpe3ke. Teopema o
[OCTUNCEHMN (YHKLMEN, HENPEPbLIBHOW
Ha OTpe3Ke, CBOMX TOYHbIX FPaHeil.

MpoussogHas  QYyHKLWN. 3agauu
npuBoAsAWMe K NOHATUIO NPOU3BOAHOINA.
OnpegeneHne  MNpPOM3BOAHOINA. Ee
reOMeTPUUYECKUA 1 MexaHW4YecKui

YK-1
OMnK-1

YK-1
OnkK-1

3HaTb: OCHOBHbLIE OnpefeneHns
N Teopembl TEOPUW Npefenos.

YMeTh: HaxoauTb npeaenb
(YyHKUMM B TOYKe, B 00, Mpu
pasfNyHbIX BMAax
HeonpeaeneHHOCTeR, BbIYNCAATD
1-bll N 2-0/i 3ameyaTeNbHble
npeaensl, onpefeneHune
HEeNnpepbIBHOCTK hyHKLMY,

onpeneneHne ToO4YeK paspbiBa.

Bnagetb: HaBblkamu cbopa M
aHanunsa nHpopmaLmnu

3HaTb: OCHOBHble TMOHATUS U
TeopemMbl AuddepeHLUpYyeMocTy
YHKLUN  OAHOW MepeMeHHOW
npasuna  AudepeHUMpoBaHus,

Nekunsa
OHnaiiH
Kypc
«MaTtemaTtu
yeckui
aHanna»

Nekynsa
OHnaliH
KypcC
«MaTtematu



CMbICN, NpaBuna gndpdepeHymnpoBaHus
CYMMbl,  NPOM3BEAEHMUSA,  YACTHOrO.
Tabnuua Nponu3BOAHbIX.

Mpous3BogHaaA CMOXKHONW K 06paTHOl

hyHKUMN.

MoHaTue CNOXHOW hyHKLMN.
MponsBogHass  CMOXHON  (YHKLUMU.
MoHsATHe obpaTHOM hyHKLUMN.
MpounssogHas obpaTHOW  GYHKLUN.
Mpouns3BogHbIE 06paTHbIX
TPUTOHOMETPUYECKNX YHKLMIA.
MpoussogHas napameTpuyecku
3aflaHHOW (YyHKLMK. MoHATHe
andpepeHUMpyeMocTu MYHKLUN.

Ouddepenumnan hyHKUUK. CBAa3b
MPON3BOAHON n  auddepeHymana.

FeomeTpuyeckui CMbICA
anhepeHymnana. MHBapMaHTHOCTb
thopMmbl anpdepeHymnana.
MpoussoaHble ©  AnddepeHLmnans
BbICLLMX nopsaKoB. dopmyna

NelibHnua. HemHBapnaHTHOCTb (GOpMbI
andhdhepeHumnanos nopsaka BblLUE
nepsoro. OCHOBHbIE Teopembl
aAndhepeHymnanbHoro NCYNCNIEH NS,
Teopembl ®epma, Ponnda, JlarpaHxa,
Kowwn. T[lpumepbl uUX NpPUMEHEHME,
npasuno Jflonutana. ®opmyna Teinopa
C OCTaTOYHbIM 4YneHoM B opme
NarpaHxa. PasnoxeHue GyHKUuin e”
sinx, cosx, In (1 + Xx), @ + X)* no
thopmyne  Tennopa. MpumeHeHue
thopmynel  Teinopa. WccnegosaHue
nosefeHns  GyHKumn.  OTbICKaHue
TOYekK NOKaNnbHOro 3KCTpemyma
YHKUMK. Y CNOBUA  MOHOTOHHOCTM

Ta6nnLy NPOM3BOAHbLIX, Tabauuy

anddepeHynanos.
YMeTb: NPUMEHATb MNOMYYeHHbIe
3HaHUS ans BbIYMNCNEHMNS

NMPOU3BOAHLIX  (YHKUWIA,  Ans
NOCTPOEHUA rpaPkoB PYHKLNIA.
BnageTb: HaBblKamMu peLieHuns
NpUKNagHbIX 3agau.

YecKuun
aHaan3»



V1.

OnddepeHymnansH 10/0,3  2/0,05

oe ncuncneHme
hyHKL NI
HECKONTbKMX
nepemMeHHbIX.

DYHKUMA. IKCcTpemyMbl. Heobxoanmoe
M LOCTaTOYHOE YC/N0BUE BO3pacTaHus u
ybbiBaHMA  QyHKUMA. Heobxogumoe
ycnoBsme 3kcTpemyma. JlocTaTouHble
NpM3HaKm CyLLecTBOBaHMS
aKcTpemyMma. OTbiCKaHMe HanbonbLlero
" HaWMEHbLLEro 3HaYeHUI
HenpepbIBHbIX Ha OTpe3ke QYHKUWA.
ViccnepoBaHue BbINYKNIOCTU (YHKLUWN.
Toukn nepermba. Obwas cxema
NOCTPOEHUS rpauKoB DYHKL WA,

ACMNTOTHI hyHKLNA.
MOCTPOEHUA TpaduKoB PYHKLUN.

Mpumep

CemecTtp 2

PYHKUMN  HECKONbKUX MNEPEMEHHbIX.
MoHaTue hyHKLMN HECKONbKMNX
nepemeHHbiXx. O6nacTb OnNpeaeneHuns.
FeomeTpuyeckoe n3obpaxeHune
(hYHKUMWU [BYX MepeMeHHbIX [lpegen
hyHKLUN ABYX nepeMeHHbIX.
HenpepbiBHOCTb hyHKUNK nBYX
nepemMeHHbIX.

YacTHble NMPOW3BOfHbIE 7
anthepeHUMpyemocTb hyHKLM
HECKOMbKNX  MNepeMeHHbIX. [MonHbI
audpdepeHumnan ©n  ero  CcBA3b  C
4acTHbIMK MPOU3BOAHbIMM.
MIHBapMaHTHOCTb  (OPMbl  MOJSIHOTO
andhepeHumnana. KacatenbHas
NAOCKOCTb U HOPMaNib K MOBEPXHOCTH.
[eomeTpuyeckniA  CMbICN  MOJIHOTO
avthhepeHymnana. FpaguneHT "
NPOM3BOAHAA MO HanpasieHUo.
YacTHble MpPOM3BOAHbIE U

anthdepeHynans

MOJIHbIE
BbICWUNX MNOPAAKOB.

YK-1
OnkK-1

3HaTb: OCHOBHble MNOHATUA,
TeopeMbl  Teopum  QYHKLUK
HECKOMbKUX NMepPeMeHHbIX.
YMeTb Haxo0amnTb YyacTHble
Npon3BoAHble  1-T0 W 2-T0
NOPSAKOB, CMellaHHble YacTHble
Npon3BOAHbIE, 3KCTPEMYM
hYHKUUN.

BnafeTb: HaBbIKaMy ONUCAHUS
3aBUCUMOCTEN, CYL|eCTBYIOW X B
npupoge, C MOMOLLbIO TEOPUU
DOHIM.

Nekun4
OHnaliH
Kypc
«MatemaTn
yeckui
aHanna»



\al

MHTerpanoHoe
ncuuncneHue.

12/0,3

2/0,05

YacTHble Npou3BOAHbIE BbICLLUNX
nopsakos. AugdepeHynansl BbICL KX
nopsgkos. ®opmyna Teinopa Aans
YHKUWIA ABYX NEPEMEHHbIX.
JAKCTPEMYMbl  (PYHKLWUU  HECKONBbKUX
nepeMeHHbIX. OnpepeneHne
sKcTpemyma. Heobxogumoe ycnosue
akcTpemyma. JlocTaToyHoe ycnoBue
CylecTBoBaHUA 3KcTpemyma. MeTtog
HaMMeHbLINX KBagpaToB. Y CNOBHbIW
IKCTPEMYM. MeTog MHOXWTenewn
NarpaHxa.
MepBoo6pa3Hass © HEOMPeAeneHHbIN
uuterpan. [IoHsTMe nepBoo6GpasHoOi
hyHKUMKN. HeonpeaeneHHblli WMHTerpan
n ero ceoictBa. Tabnmua OCHOBHbIX
thopMyn uHTerpupoBaHusa. OCHOBHbIe
MeTofbl WHTErpupoBaHus.
HenocpefCcTBEHHOE  MHTerpupoBaHue
MHTerpnpoBaHme No 4acTaM M 3aMeHa
nepeMeHHO

MHTerpmpoBaHue paunoHanbHbIX
yHKUMIA.  Wcnonb3oBaHWe  METOAb
pa3noXeHns Ha npocTeiwne [poo6wm
pasfnoXeHus Ha npocTeiwne apobw.

MHTerpupoBaHue BblpaXXeHWU#,
cogepxawnx TPUTOHOMETPUYECKME
hyHKLUN. NHTerpupoBaHue
HEKOTOPbIX nppaynoHanbHbIX
BblpaXKeH Wi

OnpefeneHHblii MHTerpan Kak npegen
NHTerpanbHbIX CYMM. Ycnosus
CYLL,eCTBOBaHMA onpefAeneHHOro
MHTerpana. OCHOBHblE CBOWCTBa

onpefeneHHoro uHTerpana. OUeHKK
WHTErpanos. MHTerpan 1 nepeMeHHbIM

YK-1
OrnK-1

Nekuna
OHnaliH
Kypc
«MaTemaTun
YecKui
aHann3»



Vil
l.

OudhepeHynans-
Hble ypaBHEHWUS.

12/0,3

4/0,1

BEPXHUM MpeAenom.

dopmyna HbloTOHa-JleibHMULa © ee
npYMeHeHmne ans BblUYNCNIEHUS
onpefeneHHbIX NHTErpanos,
BbluncneHune onpegeneHHbIX
NHTErpanos, VHTerpnpoBaHue no
yacTam MW  3aMeHa  MepeMeHHOIA.
MpubnnxeHHoe BblUMC/IEHUNE
onpeAeneHHOro wuHTerpana: Gopmysbl
NpPsSMOYTroNbHNKOB, Tpaneuyui "
CumncoHa. HekoTopble (u3nyeckme u

reomeTpuyeckue MPUIOXKEHNS
onpeAeneHHOro MHTerpana.
BbluncneHue nnowagei
KPUBONIMHEWHOW  Tpanmeuun.  [nunHa
ayrun kpusoil. O6bem Tena BpalieHus.
Pa6oTa nepemMeHHOl’ CUIbI.
Heco6CTBEHHbIE MHTErpansl,
HecobcTBeHHbIe MHTerpansbl c
6eCKOHeYHbIMU npegenamm
MHTErpupoBaHus, Heco6CTBEHHbIE
MHTErpansbl oT HeorpaHU4eHHbIX

(yHKUMA. WX OCHOBHble CBOICTBA.
AGCONMIOTHAA W YCNOBHAA CXOAMMOCTb.
Mpn3HakuM CXo4NMMOCTH.

OndhdepeHumnanbHble ypaBHeHUA 1-ro
nopagka. OCHOBHble MOHATUA. 3ajaya

Kowwn. Teopema CyL,eCTBOBaHMUA MU
eJVHCTBEHHOCTH 3afaum Kowwn.
MoHATMEe 06  0COBGbLIX  peleHuax
andepeHynanbHbIX YPaBHEHNIA.
OCHOBHble Knaccbl 3taBHeHWn 1-ro
nopajka, NHTErpupyemblx B
KBagpartypax. MpunoxeHunsa

aAnddepeHUManbHbiX YpPaBHEHUA 1-TO
nopsigKa B pas3/iMuHbIX 061acTAX HayKM.

YK-1
OnkK-1

3HaTb: OCHOBHble MOHATUA W
Teopembl Teopum
A epeHUManbHbIX YPpaBHEHWIA.
YmeTb: pewatsb AY 1-ro
nopagka ¢ pasgenéHHbIMKU 1
pasfenaowmmncs

nepemMeHHbIMU,

LAY, nuHeitHble Y.
AY 2-ro nopagka, AY 2-ro
nopsaka, jonyckatouime

O4HOPOAHbIE

Nekynsa
OHnaiiH
Kypc
«MaTtemaTtu
YecKui
aHanun3»



IX.

Pagbl.

6/0,2

2/0,05

OuddepeHynanbHbie ypaBHeHUs
BbICLLINX nopsi4KoB. OCHOBHbIE
noHatTna. 3agayva Kowwu. [MToHATME O
KpaesbIX 3ajavax ans

AVt pepeHLNanbHOro ypaBHeHUs.
YpaBHeHUs,  BbICLINX nopsigKoB
Jonyckarolme MOHMXKeHUA nopsagka.
NnHeiHble O0AHOpPOAHbIE
anddepeHumnanbHble ypaBHEHUS.

Mx ocHOBHble cBOlcTBa. JIHeHan
3aBUCUMOCTb U HE3aBUCUMOCTb
peweHnin. Onpegenntens BpoHckoro
CTpyKTypa 06LWEero peweHms.

NTnHeiHble 0AHOPOAHbLIE YypaBHEHUS 2
nopsaaka c NMOCTOAHHbIMMK
KoapuumeHTamm.
XapakTepucTmyeckoe ypasHeHue. 3
BO3MOXHbIX C/yyas.

NunHeitHoe HEO4HOPOAHbIE
andepeHymnanbHble ypaBHeHUS.
Metopg NarpaHxa Bapuaumnm

NPOU3BOJbHbIX NOCTOAHHbIX.
JTnHeAHble HEOLHOPOAHbIE YpPaBHEHUSA
C MNOCTOSSHHbIMK  KO3(h(ULMEHTaMN.
YpaBHeHUs c npasoii 4acTbio
crewyunansHOro snaa.
CemecTtp 3

Uncnosble pAgbl. OCHOBHbIe
onpegeneHus. CBolicTBa CxoAsLLMXca
psAaoB. Heobxoanmoe ycnosue
cxoaumocTu. [locTaTo4Hble YyCnoBUA

CXOAUMOCTH 3HAKOMONOXMNTENbHbIX
pAfoB: NPU3HaKm CpaBHeHMUS,
HNanamb6epa, Kowwn, WHTerpanbHbIi.
3HaKoMepeMeHHble pPAAbI.

YK-1
OnkK-1

MOHMXXEeHNE CTeNeHW, NUHElHbIe
AOY BbicWNX NOPALKOB.

BnageTb: HaBblKaMW MOCTaHOBKM
N peleHnsa NpukKnagHbiX 3a4ad.

3HaTb: OCHOBHbIE TMOHATUA N Nekyus

TEOpeMbl TeOpuUKn pPSALOB.

YMeTb: MNPUMEHATb MNPU3HaKK
CpaBHEHMA  pAAOB,  HAaXOAWUTb
pagnMyc U MHTepBan CXOAUMOCTH,
packnagbiBaTb hYHKLMN B
CTeneHHON paf.

BnageTb: NpuMeHeHWeM pAfoOB B



X.

Teopusa
BEPOATHOCTEW

6/0,2

2/0,05

3Hakouepegytolmecs psaabl. Teopema

NebHnua. A6CONKOTHAA M YC/lO0BHas
CXO0AMMOCTb. CTeneHHble pajbl.
WHTepBan u pagnyc cXoanuMocCTm
cTeneHHoro paga. CeoicTsa
CTeneHHbIX pAgoB. MouneHHoe
anddepeHLupoBaHue un
WHTErpupoBaHune CTEMEeHHbIX PAAOB.
Pagbl Teinopa n MaknopeHa.
PasnoxeHue GyHKUNN B CTEMEHHOW
pag. MpuMeHeHne CTeNeHHbIX PAJ0B B
NPUGINXEHHBIX BbIYNCNEHNAX
3HAYEHU DYHKLUUU U NHTErpanos

BepoaTHOCTL €c06bITUA. CryyaiiHble
cobbITUA. Anrebpa cobbITUA.
Knaccuyeckoe # CTaTuCcTMYecKoe

onpefeneHne BepOATHOCTEN COGBLITWIA.
ONneMeHTbl KOMOGWHATOPUKU. TeopeMmbl
CNOXEHNA " YMHOXEH S
BEPOSATHOCTEN. Y CNOBHasA BEPOATHOCTb.
TeopemMa CNOXEHUA  BEPOATHOCTEN
COBMECTHbIX COObITUIA.

OCHOBHble (GOpMYNbl 418 BEPOATHOCTHU

COObITUIA. dopmyna NoHOA
BEPOATHOCTM. dopmyna Balieca.
dopmyna BepHynnu. ®opmyna
MMyaccoHa.

[VCKpeTHble Ccny4vailHble BENWUYUHbI.
Bugbl CNyYahHbIX BE/INYUH.
PacnpeaeneHune ANCKPEeTHO
cnyyvaiiHoi BE/INYNHDI.
MaTtemaTunyeckoe oXupgaHune n
ancnepcus, nX CBOWACTBA.

HenpepbiBHbIE C/yYailHble BEAUYUHBI.
®YHKUMSA 1 NNOTHOCTL pacnpegeneHuns
BEPOATHOCTEN. MaTtemaTunyeckoe

YK-1
OnkK-1

I'Ipl/l6]'II/I)KéHHbIX BblYNCNEHUAX.

3HaThb: Knaccu4yeckoe
onpepeneHune BEPOATHOCTM,
hopmynbl KOMGUHATOPUKMN,

TEeopeMbl CNOXEHUA U YMHOXEHNSA
BEPOATHOCTEW, YCNOBHYO
BEPOSATHOCTb, (POPMY/NbI MOAHOW
BepoATHOCTM, baiieca, bepHynnu,

MyaccoHa, BuAbl  ClyYalHbIX
BE/IMYUH, OCHOBHbIE BN bl
pacnpefeneHuii.

YMeTb: NPUMEHATbH MONYYEHHble
3HAHWA NMPU peLleHnmn 3agad.
Bnagetb: npuémamu pelleHuns
HecTaHapTHbIX 3a4au.

Nexkyna
Nekuyna-
becefa



XI.

MaTtemaTnyeckas
CTaTUCTUKa

5/0,2

2/0,05

oXupaHue wu gucnepcma. Moga wn
meanaHa. MomeHTbl. OCHOBHble BUAbI
pacnpegeneHuii: paBHOMepHOe,
3KCMOHEHUMabHOe, HOPManbHOe

Cuctemsl cnyyvalHbIX BE/INYVH.
PacnpegeneHne ABYMEpPHON CrnyvaiHol
BE/NYUNHBI. Kosapunauus 7
KoathuumeHT Koppensyumn. JImHeliHas
perpeccus.  [pefenbHble  Teopembl
TEOpMYU BEPOATHOCTENR. 3aKOH 60MbLIMNX

yucern. LleHTpanbHas npegenbHas

Teopema.

Bbibopka 1 ee pacnpegeneHue. YK-1
Bbi6bopoyHas n reHepanbHas OnkK-1
COBOKYMHOCTH. Tunel BbIGOPOK.

MonuroH 4actor M TUCTOrpamm.
CraTucTmyeckoe pacnpefenexHue

BbIGOPKN. DMmMupuyeckad QYHKLUA
pacnpegeneHus.

Cratuctmnyeckune OLEeHKN.
HecmelweHHble, 3 ¢eKTUBHbIE n
COCTOATeNIbHble OLUeHKU. Bbi6bopoyHas
cpefHAs W Bbl6OpOYHas gucnepcus.
ToyeyHass W WHTepBaJibHble OLEHKMW.
[oBeputenbHblii  MHTepBan. MeTog
MOMEHTOB [N TOYEYHOW  OLEHKM
napaMmeTpoB pacnpefeneHuns.

MpoBepka CTAaTUCTUYECKUX TUNOTES.
MoHATME CTATUCTUYECKOWA runoTesbl.
Owwnbkn nepsoro u BTOPOro poja.
MpoBepka runoTesbl 0 pacnpeseneHnm

reHepasnbHON COBOKYMHOCTM.
CpaBHeHue ABYX ancnepcuii
HOpPManbHbIX reHepanbHbIX

COBOKYNHoOCTel. Kputepuin TMupcoHa.
KoppensaumoHHO-perpeccuoHHbli

3HaTb: TEOPETUYECKMNI A MaTepuan
JaHHOTO pasgena.

YMeTh: NPUMEHATb  [aHHbIl
matepuan npu peweHWn 3agau
MaTemMaTMUeCcKol CTaTUCTUKM.
BnageTb: HaBblkamum cbopa u
06paboTKN NHOpMaLLMK.

Nekyuns



aHanms. Bbl60pOYHble  ypaBHeEHUA
perpeccuun. JIMHeRHbIA KOIpDUUNEHT
Koppensaymu.

MToro: 85/24  22/06



5.4. npaKTVI'—IeCKI/Ie N CEMUHAPCKNeE 3aHATUNA, X HanmMmeHoBaHWE, COAEPXKaHNE N 06beM B vacax

No Ne pasgena AMCLUNANHbI HanmMmeHoBaHMe NPaKTUYECKUX U O6bem B
n/ CEMMHAPCKMNX 3aHATWIA Yacax/TpynoemMmk
n OCTb B 3.€.
OoO®0 390
CemecTtp 1
NnHeinas anrebpa. MaTpuubl. LencTtBus c matpuuamu. 8/0,2

Onpegenutenu. PeweHnne CJIY wmeT0ofoMm
Kpamepa, MaTpuyHbIM METOLOM.
AHanntnyeckas reomeTpus. KoopauHaTbl BekTOpa, ANMHA BEKTOpa, yron 8/0,2 4/0,1
MEeXJAy BeKTOpamu, CKansdpHoe, BEKTOPHOe,
cMellaHHoe npoussefeHune BEKTOpPOB.
PasnnyHble BupAb ypaBHEHMWIA npsMo,
NAOCKOCTWU,  Yroa  MexXAy  MJ0CKOCTAMM.
KpuBble BTOPOro nopsgka.
KomMmnnekcHble yucna. [encTBns Hajg KOMMNEKCHBIMW 4YucnaMu B 4/0,1 2/0,1
anrebpanmyeckoin, TPUTOHOMETPUYECKOW 1
nokasaTenbHOM (opmax 3anucu. PeweHune
KBajpaTHbIX ypaBHeHWi. [epexof OT OLHOW
(hopMbl 3aNnCK KOMMNIEKCHOTO Yucnaa K gpyroi.
Mpepen nocnepgosatensHocTu. [lpegen YMCNOBOW nocsief0BaTelIbHOCTHU. 6/0,2
Mpepen yHKLUN. Mpepen ¢yHkuuu. Mpepen QyHKUUM B TOUKE.
Mpegen PyHKUUM B BECKOHEYHOCTW. Teopembl
0 npegenax hyHKUUK, Twnsl
HeonpegeneHHOCTEN " crnocob6bl nx
packpblTus. 3ameyartefibHble npegenbl. WX
cBONCTBa PasnnuHble onpegeneHuns
HEMPEepPbIBHOCTH DYHKLMK B TOUKe,
HenpepbiBHOCTb  OCHOBHbIX  3/1EMEHTAaPHbIX
hyHKLNNA. Knaccngpukayma To4vyek paspbiBa

hyHKLNA.
OndhdepeHymnanbHoe MpaBuna anddepeHuMpoBaHmus CYMMblI, 8/0,2
ucuncneHne ®QYHKUMM OLHOW MNPOU3BEAEHNUS, YyacTHOrO. Tabnuuya
NepemMeHHOW. NPon3BOAHbLIX. TMOHATUE CNOXHON (YHKLMWN.

Mpon3BoAHass CNOXHOW yHKuMKU. T[loHsATUE
obpaTHON (yHKumK. MpoussogHaa 06paTHOI

hyHKLUN. MpounssogHbIe 06paTHbIX
TPUTOHOMETPUYECKMX (DYHKLMIA.Mpon3BogHas
napameTpuyecku 3afaHHOl hyHKUUK,

Ondheperumnan pyHkyun. CBA3b NPOU3BOLHON
n gudpdepeHymnana. FeomeTpuYeCKUini cmbicn
anpepeHumana. MponsBoaHbIe "
anddhepeHumanbl BblCWUX NOpAgKoB. dopmyna
NelibHuua. HenHBapnaHTHOCTb thopmbl
anpdepeHumanos nopsaLka Bbllle Mepsoro.
Ycnosus MOHOTOHHOCTHU DYHKL WA,
OKCTpeMyMbl MYHKLUN. OTbiCcKaHue
HanbofnbWero W HaWMEHbLIEro 3HaYeHMWi
HeMpepbiBHbIX Ha OTpe3ke QyHKuuii. O6was
cXemMa  MOCTpoeHMs  rpadukoB  (QYHKLUWIA.
WccnenoBaHue BbINYKNOCTU PYHKLUK.



OuddepeHynanbHoe
ncumcneHune DYHKLMI
HECKONIbKNX MepPeMEHHbIX.

VHTerpanoHoe ncyncneHue.

OundhdepeHumnanbHble
ypaBHEHMA.

Paabl.

CemecTp 2

Mpegen QyHKUWMM ABYX NepeMeHHbIX. YacTHble

NMPON3BOAHbIE nepsoro nopsgka.
HenpepbiBHOCTb PYHKUUN ABYX MEpPEMEHHbIX.
FeomeTpuyeckuii cMbICN MosHOTO
anthepeHumana. MpagueHT 1 NponmsBojHas no
HanpasNeHUIo. YacTHble NpPoOn3BOAHbIE
BbICWIMX NOPALKOB. AuddepeHumnansl BbiCWUX
nopsAKOB. OnpegeneHue 3IKCTpeMyMa.
Heob6xoaumoe ycnosue JIKCTpemMymMma.
[JloctatouHoe ycnosue CYLLeCTBOBAHMNSA

3KCTPEMYMaA. Y CIOBHbIN 3KCTPEMYM.

HenocpeacTBeHHOE WHTErpupoBaHue.
WHTerpupoBaHne nNo 4acTaM U  3aMeHa
nepemMeHHoW. NHTerpnpoBaHune paunoHanbHbIX

(YHKUUIA. WNHTerpupoBaHue BbIpaXeHWUN,
CoflepXallux TpUroHOMeTpuueckne QyHKLUK,
NHTerpupoBaHue HEKOTOPbIX

MppayroHanbHbiX BblpaXeHuii. OnpefenérHbli
uHTerpan.  WHTerpupoBaHue Mo YacTaMm U
3aMeHa  MepeMeHHOW B OnpefenéHHOM
WHTerpane. Heco6CTBEHHbIe WHTerpanbl ¢
6EeCKOHEUYHLIMU npeaenaMyu WHTErpupoBaHus.

HecoGCTBEHHbIE MHTerpanbl oT
HEOrpaHUYEHHbIX (YHKLUA. WX OCHOBHbIe
cBolicTBa. AGCoNt0THas n yCNoBHas

CX0ANUMOCTb. [MpU3HAKN CXOAMMOCTH.

OvnddepeHumnanscHble ypaBHeHnsa 1-ro nopsagka
C pasfenéHHbiMM U C pasfenalunumMmucs
nepemMeHHbIMMN. OpHopofHble
anddepeHumnanbHble ypaBHeHWA. JIMHelWHbIe
guddepeHumanbHble ypaBHeHUA. YpaBHeHWe
BepHynnn. [AuddepeHunanbHble YpaBHEHUA
BbICLUMX NOPAAKOB, AONYyCKalOLW e NOHMKEHNE
cTeneHun. JINHelHble OLHOPOHbIE YPaBHEHUA 2
nopsgka ¢ MOCTOAHHbIMW KO3 puumMeHTamm

NnHeiHble HEeO4HOPOHbIe
andhepeHynanbHble ypaBHeHuA 2-T0
nopagka.

Cemectp 3

Uucnosble pagbl. 3HAKOMEpeMeHHble pAgbI.
CsoiicTBa cxofawmxca pagos. Heobxogumoe
yC/noBMe CXOAMMOCTU. [loCTaTOuYHble YC/0BMA
CXOAMMOCTM  3HaKOMOJIOXMUTENbHbIX  PALOB:
npu3Hakn cpaBHeHnuns, [fanambepa, Kouwu,
WHTEerpanbHblli. 3Hakouepegylowmecs pagbl.
Teopema JlelibHuua. A6CONIOTHAA W YCNOBHas
cxoanmocTb. CreneHHble pagbl. WHTepBan u
paguyc  CXOAMMOCTM  CTENeHHOro  pdafga.
CBoiicTBa CTeneHHbIX pAgoB. [louneHHoe
anddepeHuposaHne " WHTErpupoBaHue
CTEMEeHHbIX  PALOB. Pagbl  TeWnopa u
MaknopeHa. PasnoxeHue (hYHKLMNK B

10/0,3

12/0,3

12/0,3

12/0,3

2/0,1

4/0,1

2/0,1

4/0,1



2.

3.

Teopusi BEPOSITHOCTEIA.

MaTtemaTumyeckaa cTtaTucTmuka.

NToro:

CTeneHHO pAg.
BepoATHOCTb CO6bITUA.CNyYailHble COObITUA.

Anrebpa  cob6bITuiA. Knaccunueckoe 7
CTaTUCTMUYECKOE OnpeAeneHne BepOATHOCTEN
COObITUIA.  DNEMEHTHI KOMOUHATOPUKN.
Teopembl CNOXeHunA 7 YMHOXEHUS
BEPOSATHOCTEWN. YcnoBHas BEPOATHOCTb.
Teopema CNOXeHunA BEPOATHOCTEN

COBMECTHbIX CO6bITUI.OCHOBHble (HOpPMY/bl
ANS BEPOSATHOCTU COObITMIA. Dopmyna NOAHOW
BeposiTHocTM. dopmyna balieca. dopmyna
Bepuynnn. ®opmyna lMyaccoHa. AUCKpeTHble
cnyyvaiHble BEIMYNHbBI.Bugbl CnydvanHbMC

BEJINUUH. PacnpegeneHue OUCKPETHOIA
cnyyvaiiHol BE/IMUYMHbLI.  MaTemMaTnyeckoe
oXwufaHue ¥ Aucnepcus, X  CBONCTBA.
HenpepbiBHbIE cnyyvaiiHble BE/MYVHBI.

@®YyHKUMA M MNOTHOCTH pacnpegeneHus
BEPOATHOCTEN. MaTemaTnyeckoe 0XugaHue wu
ancnepcua. Moga 1 megnaHa. MoMeHTbI.

OCHOBHbIE BUAbI pacnpefeneHuii:
paBHOMEpPHOE, 9KCMOHEHLMaNbHOE,
HopManbHoe. CUCTEMbl CAyYaiHbIX BENYMH.
PacnpegeneHue OBYMEPHOI cnyyaiiHo
BeAMUMHbI.  KoBapuauma u  KoaphuumeHT
Koppenayuu. NnHeitHasn perpeccus.
MpegenbHble TeopeMmsl Teopum
BeposTHocTel.3akoH 60nbLWNX yucen.

LleHTpanbHasa npefenbHas

Bbibopka u ee pacnpegeneHne.BolbopouHas u
reHepanbHasi COBOKYMHOCTU. Tunbl BblGOPOK.
MonwuroHx yacTtoT " rMcTorpamm.
CTatuctuyeckoe pacnpefeneHne BblOGOPKY.
Amnupuyeckas  QYHKUMA  pacnpepeneHus.
CraTuctnyeckme  OUEHKW.  HecMelleHHble,
3PPeKTUBHbIE U  COCTOATE/IbHbIE  OLLEHKMW.
Bbi6opoyHas cpeaHas " BbIOOpPOYHas
aucnepcua.  ToyeuyHas UM WHTepBalbHble
OUEHKN. [loBepuTeNbHbIA WHTepBan. MeTog
MOMEHTOB A/ TOYEYHOI OLEHKU MapaMeTpoOB
pacnpegeneHus. [lpoBepka CTATUCTUYECKMUX
runoTes.NMoHATUE CTATUCTUYECKOW rMNoTesbl.
Owwunbkn nepsoro u BTOporo poga. Mposepka
rmnoTesbl 0 pacnpefeneHun reHepanbHON
COBOKYMHOCTU. CpaBHeHMe [BYX Aucnepcuii
HOPMaNbHbIX FeHepanbHbIX COBOKYMHOCTENA.

Mpun npoBefeHWM NpPaKTUYECKUX 3aHATWI  cO3halTcad  ycnosus  Ans
CaMOCTOATE/IbHOTO  BbIMOMHEHNSA
npenojaBaTtesnio PeEKOMeHAyeTCs:
1. MpoBecTu 3kcnpecc-onpoc (ycTHO WAuM B TeCcTOBOIW (POpMe) No TeopeTUHecKOMY maTepuany,
Heo6XoANMMOMY ANSA BbINO/HEHWUS paboThl (C OLEHKON).

2. MpoBepnTb NPaBUALHOCTb BbIMOAHEHUS 3afaHUi,

OLLEHKOI).

12/0,3

10/0,3

102/2,8

3/0,1

3/0,1

24/0,7

MaKCUMa/NibHO

3agaHuii. TMo3ToMy npu MpPOBEAEHUU MNPAKTUYECKOTO

3aHATUA

MoAroTOBMEHHbIX CTyAeHTOM pgoma (c



3. PekomeHAOBaTb CTYfAEHTaM MCMONb30BaHWE OHJIAlH KYpCOB ANS U3YYEHUS KOHKPETHbIX TEM
AUCUUNNNHBI.

Nio6oe npakTUYeckoe 3aHATUE BK/OYAET CaMOCTOATENbHYH NPopaboTKy TeopeTMYEeCcKoro
maTepuana u M3yyeHue MeTOAUKN pelleHns TUMUYHBbIX 3afja4y. HekoTopble 3a4ayn COAepXKaT 3N1EMEHTHI
Hay4HbIX WCCNeaoBaHWii, KOTOPble MOryT MoTpe6oBaTb YrAy6/aeHHOW camMoOCTOATENbHON NpPopaboTKuU
TEopeTn4ecKoro mMatepuana.

5.5 JlabopaTopHble 3aHATUSA, UX HAMMEHOBaHMe N 06beM B Yacax
NabopaTopHble 3aHATUA YYeOHbIM NIaHOM He NPeayCMOTPEHbI.

5.6. MpumepHasa TeMaTMKa KypCcoBbIX NPoeKToB (paboT)
KypcoBoii npoekT (paboTa) yuyebHbIM NaaHOM He NpeayCMOTPEHbI.

5.7. CamocToATeNbHaa paboTa CTyLeHTOB

Mpwn opraHusauun BHeayagUTOPHOW CaMOCTOSATE/IbHOW paboTbl N0  AaHHONW  AUCUMMNNAMHE
npenojaBaTefito peKOMeHAYeTCA MCNOAb30BaTh ceaytowue ee Hopmbl:

- U3yYeHUe OHNaH KypCoB;

- KOHCMEKTMPOBaHMe NMEPBONCTOYHMNKOB U APYTOl y4eOHO nnuTepaTypbl;

- NpopaboTKy y4ye6HOro matepmana (Mo KOHCNeKTam, y4e6HON U Hay4YHOU nuTepaType);

- u3yyeHme yuyebHOro martepuana, MNepeHECEHHOro C ayAWTOPHbIX 3aHATUA Ha CamMOCTOATENbHYIO
npopaboTKy;

- peleHne CTYLeHTOM CaMOCTOATE/bHbIX 3af4ay 06bIYHON CAOXKHOCTWU, HANpPaBfeHHbIX Ha 3aKpenfieHune
3HAHWUW 1 YMEHWIA;

-BbIMO/IHEHWE WHAUBUAYANbHbIX 3afaHWil MOBBLIWEHHOW CAO0XHOCTW, HampaBfieHHbIX Ha pasBuTuE Yy
CTYLEHTOB HAY4YHOTO MbILW/EHUA N UHULNATNBDI;

- BbINOJ/IHEHME pacyeTHO-TpanuYecKUX JOMALWHUX 3ajaHuii;

- MOATOTOBKY K KOHTPO/bHbLIM Cpe3aM 3HaHWiA, TECTUPOBAHUIO, 3a4eTy NN 3K3aMeHY.

5.7.1. CopepXaHue 1 06bEM caMOCTOSATENIbHON pPaboThbl CTyAeHTOB A OPO

Paspenbl n Tembl pabouei MepeyeHb goMaLlHUX Cpoknu O6bem B
nporpaMmeil 3afaHuin n gpyrux BbIMO/THEHNSA yacax/TpyAaoemMmKo
CaMOCTOATENbHOI0 U3yYeHMNS BOMPOCOB 414 CTb B 3.€.
CaMOCTOATENIbHOTO
n3yyeHuns
Cemectp 1
1. Metog XopgaHo-Taycca. CocTaB/ieHMe KOHCMeKTa. 4 Hep 4,35/0,1
Mopboo 1 peweHne
2. 9nnuncoung, CocTaBneHue KOHCMeKTa. 8 Hep 4,35/0,1
OAHOMOMOCTHON runepbonoug, Mopbop v peweHue
LBYNONOCTHON runepbonoung, npumMmepos
3NNNNTUYECKUIA napabonoung,
rmnepbonnueckni
napa6onoung, KOHyc BTOPOro
nopsaaka.
3.KoHTponbHas paboTa PeweHne TMNOBLIX 3ajau 7-8 Hep 60,2

«/IMHellHasA, BeKTOpHasn
anrebpa u aHanMTUYeCKas

reomeTpus»



4, KoMNneKCcHble ynucna

5. MHoXecTBa.
[elicTBUTENbHbIE YnCHA.
DyHKLUMA.

s .KOHTpoNbHas paboTa
«KOMMEKCHbIe Yyncna, npegen
W HEeNpPepbIBHOCTb (YHKLUU»

7. AudpepeHymanbHoe
ncumcneHne PyHKUMUN 04HOM
nepeMeHHOl. PelweHune
NpuUKNagHbIX 3ajau.

s . KOHTponbHaa pabota
«anthepeHumnanbHoe
NcUYncneHne»

9. 1BOViHbIE ¥ TPOWHbIE
WHTerpanbl.

10. KoHTponbHasa paboTta
«UHTEerpanbHoe UCHMUCNeHne»
11. Hanb6onbwee M HauMeHbLLEE
3HavYeHUs PYHKLUN B 3aMKHYTO
obnactu.

12. KoHTponbHaa paboTta
«anthepeHynanbHoe
ncumcneHme yHKUni
HECKOJIbKUX NepeMEHHbIX»

13. Cuctemsbl
aAndepeHuManbHbiX YpaBHEHN:

14. KoHTponbHasa paboTa
«anddepeHynanbHble
YpPaBHEHMNA»

15. Pagbl dypbe. NHTerpan
dypbe.

16. KoHTponbHasa paboTa
«pAnbI»

17. OCHOBbI TEOPUM CAYYUANHbIX
npoL,eccos.

CocTaB/ieHMe KOHCNeKTa.
Mopbop n peweHne
npuMepoB

CocTaBfieHNe KOHCMEKTA.
Mopbop v peweHue
npMmepos

PeweHne TMNOBbLIX 3ajau

CocTaBneHne KOHCMeKTa.
Mopbop v peweHune
npuMepoB

PEMEHMETMHOBHX3aAaH

CemecTp 2

CocTaBneHune KOHCNeKTa.
Mopb6op u peweHune
PeweHne TMNOBbLIX 3a4a4

CocTaBneHne KOHCNeKTa.
Mopb6op 1 pelwleHne
npumMepoB
PeweHne TMNOBbIX 3ajau

CocTaBfieHMe KOHCMeKTa.
Mopbop n peweHne
npumMepoB

PeweHne TMnoebIx 3agau

CemecTtp 3

CocTaBneHne KOHCNeKTa.
Mopbop n peweHne
npuMepoB

PeweHne TnnoBbIX 3agad

CocTaB/ieHNe KOHCMNEKTa.
Mop6op v peweHne
npUMepoB

10 Hefd

11 Hef

16 Hep,

17 Hep

5 Hef
5 Hef

10 Hea

10 Hep

16 Hep

16-17 Hep

6 Heq

6-7 Hep

12 Hefd

4,35/0,1

4,35/0,1

6/0,2

4,35/0,1

6/0,2

7,3/0,19

6/0,2

7,3/0,19

6/0,2

7,3/0,19

6/0,2

16/0,4

3/0,1

16/0,4



18. KoHTponbHasa paboTa
«Teopus BePOATHOCTEN»

19. T-TecT.

20. KoHTponbHaa pabota
«MaTtemMaTtunyeckas ctaTucTmka»

nToro

5.7.2. Cogep>xaHune n 06bEM CaMOCTOATENIbHON paboThl CTygeHTOB g 30

Pasgenbl 1 TeMbl pabouyeli
nporpamMmebil
CaMOCTOSATENbHOTO M3YyUYeHUs

1. MeTog XopgaHo-Iaycca.

2. 2nnnncoung,
04HOMONOCTHON rmnepbonoung,
LBYNONOCTHOR runepbonoung,
3NAMNTMYECKNn napabonong,
rmnep6oanYecKunia
napa6onong, KOHyc BTOPOro
nopsaka.

3. KomnnekcHble yucna

4. MHoXecTBa.
[elicTBUTENbHbIE YMCNa.
DyHKLNA.

5. AndepeHynansHoe
ncumcneHne QYHKLUN OAHOW
nepemMmeHHol. PelweHne
NpUKNagHbIX 3agau.

6. ABOMHbIE N TPONHbIE
MHTEerpansbl.

7. Hanbonblwee N HaMMeHbLLEE
3HaYeHUA DYHKLUN B 3aMKHYTO
o6nacTtu.

8. Cucremsl
anddepeHunanbHbiX ypaBHeHN!

PelweHne TMNOBLIX 3agau

CocTaB/ieHMe KOHCNeKTA.
Mopbop 1 pelweHne
npumMepoB
PeweHne TUMOBbLIX 3aau

MepeyeHb gOMALIHUX
3afaHnin n Gpyrux
BOMNPOCOB A/1A
CaMOCTOATENbHOTO
N3y4yeHuns

Cemectp 1

CocTaB/ieHNe KOHCMeKTa.
Mopbop n peweHune

CocTaBfieHMe KOHCMNeKTa.
Mop6op v peweHmne
npuMepoB

CocTaB/ieHe KOHCNeKTa.
Mopbop v peweHne
npuMepoB

CocTaB/leHWE KOHCMEKTA.
Mopbop n peweHune
npMMepoB

CocTaBneHne KOHCNeKTA.
Mopbop v peweHne
npuMepoB

CemecTtp 2

CocTaB/ieHMe KOHCMeKTa.
Mopbop v peweHne
CocTaBneHne KOHCMeKTa.
Mopbop n peweHne
npuMepoB
CocTaB/ieHNe KOHCMeKTa.
Mopbop u peweHune
npuMepoB

CemecTtp 3

12-13 Hep

16 Hep,

17 Hep

Cpoknu

BblIMONMHEHNA

4 Hep

8 Hed

10 Hef

11 Hef

16 Hep

5 Hep

10 Hefq

16 Hep

3/0,1

16/0,4

3/0,1

136,75/3,85

O6bem B
yacax/TpyaoemMKo
CTb B 3.e.

18/0,5

18/0,5

18/0,5

18/0,5

18/0,5

40/1,1

39/1,15

40/1,1



9. Pagbl dypbe. HTerpan CocTaBfieHMe KOHCNeKTa. 6 Hep 36/1

dypsbe. Mop6op v peweHne
npumepos
10. OcHOBbI Teopuu cnyyaiHbI?®  CoCTaB/eHNE KOHCMEKTA. 12 Hep 44/1,1
npoL,eccos. Mop6op v peweHne
npumepos
11. T-TecT. CocTaBneHne KOHCMNeKTa. 16 Hep 39/1,15
Mop6op v peweHne
npumepoBs
NToro 328/9,1

6. [llepeyeHb Y4EOHO-METOANYECKOTO 06ecneyveHNs A5 CAaMOCTOATENbHOMW paboTbl 06y4atoLnxcs
no gucunnnunHe (Mogynio)
6.1. MeToAmnyeckue ykaszaHnsa (CobCTBEHHbIe pa3paboTKu)
1. Uysako, E.b. Bbicwasi maTemaTuka B Mpumepax W 3agavyax [DNeKTpoHHbIN pecypc]: ydyebHoe
nocobue gns 6akanaepos / E.b. Yysiko. - Maikon : KyuyepeHko B.O., 2014. - 187 c. - Pexum
poctyna: http://lib.mkgtu.ru:8Q02/libdata.php?id~2100024903
2.Uyako E.bB. CO6OpHMK 3afady MO BbICWENA MaTemaTuke: Y4yebHOoe nocobue Aang
6akanaBpoB.—Maiikon: UM KyuyepeHko B.O., 2014.—180c.

6.2 lnTepaTypa AN camocTOsATeNIbHON pPaboThl

1 Kypc Bbicweit matematnku. Y. 1 [SnekTpoHHbI pecypc]: yue6Huk / M.K. BegaHokos M.K. u gp.
- Malikon: MarapuH o.r, 2013. — 384 c. - Pexnm gocrtyna:
http://lib.mkgtu.rii:8002/libdata.php?id~2000047917

2. Kypc Bbicweit matemaTuku. Y. 2 [SnekTpoHHbI pecypc]: yuebHuk / M.K. BegaHokos M.K. n ap.
- Maiikon: MarapuH o.r, 2013. - 279 c. — Pexum jocrtyna:
http://lib.mlcgtu.ru:8002/libdata.Dhp?id-2QQ0047918

3. KywxkeBa, C.K. Teopus BepOsITHOCTEN M MaTemMaTuMyeckas cTaTUCTUKa [DNeKTPOHHbIA pecypc]:
MEeTOfMYECKNe YKa3aHWA W KOHTPO/IbHbIE 3afaHud Ans CTyAeHToB 3ao0uyHukos / C.K. Kywxesa, J1.K.
ManaHpxsaHy, O.M. LWesdkoBa. - Maiikon: KyuepeHko B.O., 2014. - 40 <c. - Pexum
flocTvna:http://lib.mkgtu.ru:8002/libdata.php?id=2100024871

4, Wnnayes, B.C. Bbicwasa maTemaTuka [DNneKTPOHHbIA pecypc]: yyebHuk / B.C. LUunaves. -
Mockea: WH®PA-M, 2019. - 479 ¢ - O3BC «Znanium.com» - Pexum [ocTyna;

hiip://zna!H'um.conT"calaiog/prvxlucL"v90716

5. LWwunayes. B.C. 3aga4yHunK no BbiCLWEN MaTeMaTuUKe [INeKTPOHHbLIN pecypc]: yyebHoe nocobue /
B.C. Wwunayes. - M.. MH®PA-M, 2020 - 304 c. - 3BbC «Znanium.com» - Pexum goctyna:
https:.7znanRim.co!n/catalog.'documenT?[d=344429

7. ®OHA OLEHOYHbIX CPEACTB 419 MPOBEAEeHUA NPOMEXYTOUHON aTTecTauum obydarowmnxcs

no AucuunamHe «MatemaTuka»
7.1. TMepe4vyeHb KOMMETEHLMI C yKazaHUeM 3TanoB X POpMMpPOBaHUSA B MpoLecce 0CBOEHMUSA
obpasoBaTeNbHOI NporpaMMbl

STans HavmeHoBaHMe yUebHbIX ANCLUNINH, (DOPMUPYIOLLNUX KOMMNETEHL NN B
thopMUpoBaHUSA npoLecce oCBOeHNSA 06pa3oBaTe/lbHOM NPOrpaMmbl
KOMMeTeHL N

(HOMep cemecTpa
cornacHo y4ebHomy
nnaHy)l

YK-1: CnocobeH ocCyulecTBNSATb MNOUCK, KPUTUYECKUA aHanm3 U CUHTEe3 uHdopmauum,
NPUMEHSATb CUCTEMHbI MNOAXOA ANA peleHMs nocTaBfeHHbIX 3afjay (YK-1.1. AHanusupyert
3afavy, Bblgensas ee 06a30Bble COCTaBAAKLWME, OCYLWECTBASAET Aekomnosmuyuio 3agaun; YK-1.2.
HaxoAuT u KpUTUYECKM aHanm3mpyetr UHPOpMaLMO, HEOOXOAMMYI A1 PEeWweHUs MOCTaB/IEHHOW
3afgaun; ¥ K-1.3. PaccmarpmBaeT BO3MOXHbIe BapuaHThl pelleHmna 3afayun, oueHmBas UxX AOCTOMHCTBA
N HegocTaTku; Y K-1.4. [paMOTHO, NOTMYHO, apryMeHTUPOBAHHO POPMMPYeET COBCTBEHHbIE CYXAEHUS
N oueHkn. OTnnyaeT akTbl OT MHEHWIA, WHTepnpeTaunid, OLUEHOK K T.A. Apyrux
C BWBNHO]MKuid LU

IXANVAEA E.B


http://lib.mkgtu.ru:8Q02/libdata.php?id~2100024903
http://lib.mkgtu.rii:8002/libdata.php?id%5e2000047917
http://lib.mlcgtu.ru:8002/libdata.Dhp?id-2QQ0047918
http://lib.mkgtu.ru:8002/libdata.php?id=2100024871

y4yaCTHUKOB pgedatenbHocTu; YK-1.5. Onpegenser v OueHWBAET MOCNEACTBUA BO3MOXXHbIX peLleHnun
3anauun!

1,2,3 MaTemaTuka
1 Xumusa
1.2 dusnka
1 dunnocodus
) O3HakoMUTeNbHAA NpakTuka
s MpegannaoMHas npakTuka
8 MoAroToBKa K caye M cgava rocyfapCTBeHHOro aKk3ameHa
8 MoaroToBKa K npouegype 3aUnThI n 3awmTa BbIMYCKHOIA

KBanMMPUKaLNOHHON paboThl

OMK-1: CnocobeH pewaTb 3aga4ym npodeccnoHanbHOW 4EATENbHOCTU HAa OCHOBE UCMO/Ib30BaHMUS
TEOPETUYECKUX U MNPaKTUYEeCKMX OCHOB EeCTECTBEHHbIX W TEXHUYECKUX HayK, a Takxe
mMaTemaTmyeckoro annapata. (OFTK-1.1. BbisiBneHne n knaccmukaynsa guanyecknx n XMMnYeckKnx
npoLeccoB, NpoTeKawWMX Ha 06bekTe npodeccnoHanbHOn aesatenbHocTn; ONMK-1.2. OnpeaeneHune
XapakTepucTuK (pu3nyeckoro npouecca (ABnaeHMA), XapakTepHOro Ana 06beKTOB NpogeccCMoHanbHOW
LeATeNbHOCTN, Ha OCHOBE TeOopeTuyeckoro (3KcrnepumeHTanbHOro) wuccnegosaHua; OINMK-1.3.
OnpepeneHne XapakTepuCcTUK XUMMUYECKOro npouecca (ABNeHMUA), XapaKTepHOro pAns O0O0beKTOB
npogeccMoHanbHoOW [eATeNbHOCTU, Ha OCHOBE 3KCMEpMMEeHTalbHbIX WuccnegoBaHuii; OMK-1.4.
MpepcTaBneHne 6a30BbIX AN NPOGecCcnoHanbHol chepbl HU3MYECKUX MPOLLECCOB U ABMEHWUIA B BUAe
mMaTemaTMyecknx ypaBHeHuit; OMK-1.5. Bbibop 6a30BbiIX (PU3MYECKUX U XUMUYECKUX 3aKOHOB ANS
peweHns 3agay npodeccmoHanbHon peaTenbHocTn; OTK-1.6. PelweHne WHXEHePHbIX 3ajay C
NOMOLLbID MaTemMaTU4yeckoro amnnapaTa BEKTOPHOW anrebpbl, aHanuTnyeckon reometpum, OMK-1.7.
PeweHune ypaBHeHWU, ONUCbIBAIOLWMNX OCHOBHble (DU3NYECKME MpoOLEecchl, C NMPUMEHEHWEM METOAOB
NWHeHOW anrebpbl ¥ MaTemaTuyeckoro aHanusa; OIlK-1.s. O6paboTka pacyéTHbIX U
3KCMEPUMEHTANIbHbIX fAaHHbIX BEPOSATHOCTHO-CTaTUCTUYeCKMMM MeTogamn; OTIK-1.9. PelweHune
NHXXEHEPHO-TeOMEeTPMUYECKMX 3agad rpaguyeckumm cnocobamu; OMK-1.10. OueHka BO3AeNCTBUSA
TEXHOTEHHbIX (DAKTOPOB Ha COCTOAHME OKpyxatowei cpegbl; 0M1.11. OnpegeneHne xapakTepUCTUK
npoueccoB pacnpegeneHns, mnpeob6pasoBaHWa ©  MCNOMb30BAHWS 3NEKTPUYECKOW 3Heprum B
anekTnuyecknx nensax!.

1,2,3 MaTemaTuka
4 NHpopmaTtrka
2 WHxeHepHas rpagunka
3 3konorus
1 HauepTtatenoHas reomeTpus
2 TeopeTnyeckas MexaHmka
3 TexHM4Yeckas mexaHuKa
8 MpepamunaomMHas npakTuka
6 MoarotoBka K npoueaype 3alUThI " 3awumTa BbIMYCKHOA

KBanMuKaLMoOHHOW paboThbl



7.2.0nucaHne nokasaTenen u KPUTEPNEB OUEHUBAHUA KOMI'IETGHLI,I/II7I Ha pa3/IMYHbIX 3Tanax Wux (pOpMI/IpOBaHI/IFI, onncaHmne LwKarsbl

OUEHUBaHUA
MnaHupyeMble pe3yibTaTbl 0OCBOEHUS KOMMETEHLMUN KpuTepun oueHNBaHNA pe3ynbTaToB 06yUeHUs HanmeHoBaHue
OLEHOYHOTO
HeyAOBNeTBOPU-  YAOBNETBOPUTENbHO X0pPOLLO OT/INYHO cpeacTBa

Te/IbHO

YK-1: Crnoco6eH OCYLLECTBAATb NOUCK, KPUTUUYECKUI aHann3 U CUHTe3 UH( )opMaumn, NMPUMEHSTb CUCTEMHbI NOAX04 ANA PELIeHUA MOCraBieHHbIX 3ajay
(YK-1.1. AHanusnpyeT 3ajady, Bblfenas ee 6a30Bble COCTaBNsAOLiME, OCYL|TFCTBASET AeKOMMNo3uuuio 3agaun; YK-1.2. HaxoguT © KpPUTUYecKM aHanusmpyet
MHOPMaLIMIO, HeOBXOANMYIO A8 pelleHns nocTasineHHol 3agaun; YK-1.3. PaocmaTprBaeT BO3MOXHbIE BapMaHThbl PELUEHUS 334ayl, OLEHMBAA UX LOCTOWHCTBA W
HepgocTaTky; Y K-1.4. T'paMOTHO, NIOTMYHO, apryMeHTUpoBaHHO (opmupyeT c()6CTBEHHbIE CYXAEHUS U OueHKU. OTnm4yaeT akTbl OT MHeHu!l, MHTepnpeTayuii.
OLEHOK U T.f. B pacCy>XAeHuax Apyrnx y4acTHMUKoB geatenbHocTn; ¥YK-1.5. OnpepensieT n oueHMBaeT NocneACcTBUA BO3MOXHbIX pelleHnin 3agayn’

3HaTb: OCHOBHble TEPMMWHbI W 06a30Bble 31eMeHThbl, dparmMeHTapHble HenonHble 3HaHMA  CtopmupoBaHHble, CdopMMUpOBaHHbIE KoHTponbHas

MeTOAbl  MCCNMefoBaHMiA B CUCTEMe  cOLMaNbHO- 3HaHWA HO cogepXxatue cucTemMaTnyeckume pa6oTa, TecThl,

rymMaHUTapHbIX 3HAHU OTAeNbHbIE 3HaHuA NMUCbMEHHbI A
npo6enbl 3HaHUS onpoc, 3a4eT

YMETb: KPUTUYECKN OLEHMNBATH MHpopmaLmo, YacTUUHbIE YMEHUS HenonHble ymeHusa Y4eHusa nonHole, CHOpMUPOBAHHbIE

He3aBMCUMO oT NCTOYHUKA, CaMoCTOATENbHO JonycKarwTcs yMeHuA

npnobpeTtaTb n cncTeMaTn3npoBaTh 3HaHu4, HebosnblKne

apryMeHTUPOBAHHO OTCTaMBaTb CBOH TOYKY 3pEHUS oW NGKHN

BNnajeTb: KOHKpPeTHOW MeTogonorueii un 6asoBbiMM YacTuuHOe BnageHne Hecuctematmyeckoe B cuctemaTmuec- YcnewHoe u

MeTOfamMn  CoLMaNbHO-TYMaHUTapHbIX  AUCLUMINH, HaBblKamMu NPpUMeHeHWe HABbIKOB KOM MPUMMEHEHUU  cUCTeMaTh4Yeckoe

NO3BONSOLWMMN  OCYLLECTBNATD pPELWIEHNE LINPOKOro HaBbIKOB gonycKa- npuMeHeHue

Knacca 3agau Hay4HO-Mccnes0BaTebCKoro n t0TCA npo6ensi HaBbIKOB

NpWKnagHoro xapakrepa

OlNK-1: CnocobeH pewaTb 3afaym NpoeccuoHanbHOM feATENIbHOCTU Ha OCHOBE UCMNOJ/Ib30BAHNA TEOPETUYECKUX M NPAKTUYECKNX OCHOB €CTECTBEHHbLIX U
TEXHMYECKMX HAyK, a TaKXe MaTemaTumyeckoro annapata. (OMK-1.1. BbifiBneHMe 1 Knaccupukaumsa pusanyeckux m XMMUYeCcKNX NpoLeccoB, NpPoTeKawWmMX Ha
06bekTe nmnpodeccuoHanbHOW pgeatenbHocTn; OMK-1.2. OnpefgeneHne xapakKTepUCTUK (PU3MYECKOro npouecca (fBAEHMA), XapaKTepHOro Ansa 06beKToB
npojeccnoHanbHON LeATENbHOCTU, Ha OCHOBE TeOpPeTMYecKoro (3KcmepumeHTanbHOro) uccnegosaHus; ONMK-1.3. OnpepeneHne xapakKTePUCTUK XUMUYECKOTO
npouecca (ABNeHNs), XapaKTepHOro Ansa o06beKTOB MPoeccMOHaNnbHON AeATEeNbHOCTM, Ha OCHOBE 3KCMEepMMeHTaNnbHbIX nccnegosaHuin; OMK-1.4. MNpeactaBneHune
6a30BbIX 415 NpofeccMoHanbHOW cdepbl HU3NYECKNX MPOLECCOB U SBAEHWI B BUAE MaTeMaTWyecKuX ypaBHeHwid; OTMK-1.5. Bbibop 6a30BbiX (PU3MYECKUX U
XUMUYECKNX 3aKOHOB [/ peweHna 3agady npodeccnoHanbHol gestensHocTn; OMK-1.6. PelweHne MHXXEHEPHbIX 3ajay C NOMOLWbID MaTeEMATU4YeCKOro amnnaparta
BEKTOPHOI anre6pbl, aHanuTuyeckoi reometpuu; OTNMK-1.7. PeweHne ypaBHEHWA, ONUCLIBAOLLMX OCHOBHble (PU3NYECKME MPOLECCHI, C NMPUMEHEHNEM METO/O0B



NMHEeRHOMW anrebpbl M MaTeMaTM4yeckoro aHanusa; OMK-1.8. O6paboTKa pacYETHbIX U 3KCMEPUMEHTaNbHbIX AaHHbIX BEPOATHOCTHO-CTAaTUCTMYECKUMMU MeToaamu;
OMK-1.9. PelweHne WHXEHEPHO-TeOMETPUYECKUX 3agay rpaguyeckumu cnocobamm; OMK-1.10. OueHka BO3JeWCTBUS TEXHOFEHHbIX (HaKTOPOB Ha COCTOSHUE

Opr)KaPOLI.l,er/'l cpeabl, ornzi.11. Oﬂpe,ﬂ,eJTEHVle XapaKTepucTtukK npoueccoB pacnpepeneHus,
3NEKTPUYECKMX Lensx).
3HaTb: OCHOBBI MaTeEMaTUKMN, (pm3|/||(y| " CDparmeHTaprle HenonHblie 3HaHUA CdJOpMI/IpOBaHHbIe,

BbIMMCNNTENBHON TEXHUKN 3HaHuA HO cofepXaline
OTAEfIbHbIE

npo6esnbl 3HaHMA

yMeTb: pewaTtb CTaHAapTHble npodeccuoHanbHble YacTU4Hble YMeHUA HenonHble ymeHus YUyeHUs NosHble,
3ajain € MNPUMEHEHWEM  eCTEeCTBEHHOHAY4HbIX U ponyckarTcs
006LLENHXKEHEPHDBIX 3HAHWUI, MeTOAOB MaTeMaTU4YecKoro HebonbLWNE
aHannsa v MOLenMpoBaHua OLWMNBKM

BNafeTh: HaBblKaMm TEOPeTUYECKOrO
3KCMNEepUMEHTaNbHOTO nccnefoBaHms
MpPodeccroHanbHOi AeaTeNbHOCTY

Hecuctemartunyeckoe
NpUMeHeHWe HaBblIKOB

B cuctemartunyec-
KOM NPUMeEHEeHNN

HaBbIKOB A0MYyCKa-
toTCA Npob6ensl

n YactmyHoe BnageHue
00beKTOB HaBblKaMMK

npeobpasoBaHMs W MWCNOMb30BAHUA 3NEKTPUUYECKOW 3HEeprunm B

ChopmMupoBaHHbIe
cucTtemMaTuyeckue
3HaHuA

KoHTponbHasa
pa6oTa, TecThl,
NMUCbMEeHHbI
onpoc, 3ayer

CchopMupoBaHHbIE
yMeHus

YcnewHoe un
cuctematuyeckoe
NnpUMeHeHNe
HaBblIKOB



7.3.TUNoBbIe KOHTPOJ/IbHbIE 3a[JaHNS U MHble MaTepuasbl, He06X04MMble A1 OLEHKU 3HAHWIA,
yMeHWiA, HaBblkOB M (MNM) onbiTa [essTeNIbHOCTW, XapakKTepusywuwmux atanbl
(hopMUpPOBAHUS KOMMETEHUMI B NpoLLecce 0CBOEHMSA 06pa3oBaTe/IbHON NporpamMmmubl

3ajaHns gns KOHTPOSIbHOW pa6oThbl (N0 TeMaM AUCUUNANHBI)
Tema «JInHenHas anrebpa»

1 BbinonHWTL Hag MaTpuuamy ykasaHHble geiicteusas: AB-C, AC+B"m, AC-AB, A"+5,
7B+AC, N1"B+3C
/-2 1 3\ /4 1 2\ /12 4\
A= 5 0] B= -2 2 .1 C=5 2
V-1 1/ V3 1 1- \3 5/
2. Bbluncnntb onpegenntens YeTBEPTOro nopsapKka
1 0 1
1 2 - 2
SRR T T
2 1 3
3. PewmnTb CUCTEMBI IMHENHBIX YPAaBHEHW

a) metogomMm Kpamepa
6) MaTpUYHbLIM METOLO0M

(7xi — 3x2 + 5nr3 = 32
Sxi + 2x2+ = 11
2xi — "2+ 3x3 = 14
4, PewunTb cMCTeMY NINHEHbIX ypaBHEHUI MeToL0M [Maycca.
Xi+ 32— X3+ 2X4 =5
Xi + X2 — 33Xz 2X4 =7
2Xi —  2X2 + 4X3 —3X4 —* 9
5. PewnTb 04HOPOAHYIO CUCTEMY JIMHENHbBIX YPABHEHWIA.
Xi — 3x2+ 2x3 b X4+ 2x5 = 0
-3xi b 22X + "3+ "N “Xs=o0

[ 2xi + X2 - 5x3 + 4x4+ 3X5 =0
Tema «BekTopHasa anrebpa v aHannTuyeckasa reoMmeTpus»
1 Mo KoopAauHaTam BepwuH nupamugsl 11121514 HalTu:
1) ANVHbI pébep MuJ12, NM13 n A-"AN
2) yron mexay péopamu 11z v 11/14

3) naowagb rpaHn fiM12/1s

4) npoekyuto sektopa J11 /14 Ha BekTop JIMIT

5) 06bEM Mupammpbl

6) ypaBHeHuns MPAMBbIX/h /12 n 1713

7) ypaBHeHus naockocTent i1z /1a v N2/13]14

8) Yron Mexgy aTUMKU MI0CKOCTAMY

9) BbICOTY NUpamMufbl, ONYUEHHYO U3 BePLWUHbI Jl4

ni(-1,5,4),n2(34.,6),N13(0,2,-3),14(-24,5)

2. CtopoHbl AB 1 BC pom6a ABCD paBHbl COOTBETCTBEHHO 3X-10y+37=0 n 9x+2y-17=0.
YpaBHEHUS OAHON M3 ero AmaroHaneid paBHo 3x-2y-19=0. HaliTu ypaBHeHUA [ABYX [PYTUX
CTOpPOH pomba 1 BTOPOiIl ero guaroHanu.

Tema «KoMnneKCHblIe ynucna»

1 BbIMONHWTL JECTBMA C KOMMNAEKCHbIMU Yncnamu, 3agaHHbiMU B anrebpanyeckoi
opme 3anucmn.(3 —2i) m(5 + 4Q —7i + 1
2. BbINOMHUTL yKa3aHHble geicteua Z1Z2, Haj KOMMJ/IEKCHbIMU Yyucnamu

ZjH Z2, npeABapuTeNbHO 3anncaB UX B TPUFOHOMETpPUUecKoii hopme 3anucy.

Zi=1—I, Z22=-—=2-2i

4. Unucna Zi mZ: npeacTaBUTb B NoOKaszaTenbHOW (opMe 3anucyu W BbIMONMHUTH
yKasaHHble [eACTBUSA Hag HUMMW.



Zi = 2n/3 —2i, Z2 = 3 —sVSi. Haintn a) 22z, 6) —
"2

5. PewnTb KBagpaTHOe ypaBHeHUE —4x + S =0Q
Tema «Ipefen n HeNPepPbIBHOCTb YHKLUNN»
1 Bbluncnutb npegensl QyHKLUWIA
. . Xx~N+3ar-10 _ _
a) >1—|>r§q xN~bxtb rae 7o =
6) lim .
"> anrcoss:
B 'H;'EJZ';

r) Ji -

S T +3/
2. WcenepoBaTh (DYHKLMIO HA HEMPEPbIBHOCTb, BbIACHUTbL XapakTep TOYEK paspbiBa “
nocTpouTb eé hauk.

1
X<O0
X
/(x) = {cosXj O< X< —
n
N A.A>2

Tema «AugdepeHumnanbHoe ncHncneHme GyHKLUN OLHON NepeMeHHOl»
1. HainTv Npon3BOLHbIE PYHKLWIA.

/ X X —VS\
y = Vs arctg— + In =
\ Vs X +45s)
1+ e2X
y = arctge' + In g2x_I
2. Wcnonb3ysa auddeperumnan QyHKLUN BbIYUCANTL NPUBAMKEHHO
3. HaiiTn npon3BOAHY HEABHO 3afaHHON PYHKLNK arctgy + =0
4, Halitn npousBogHyt0 QPyHKLNIA, NnpeaBapuTeNbHO €8 nponorapnpmmpoBas.

y = {XN + 2x)"™MM3x

5. Halitn nponsBogHble y* 1 y M pyHKLWIA, 3afaHHbIXNapamMmeTpuyecku

X = 2t-
y = 3t -
6. Bblumcnutb npegenbl PYHKUWIA, CNONb3YS NpaBuno Slonutans §<i*0 XT)—COSX

1. MeTogamu gudpepeHLnanbHOro NCUYUCTEHNA nUccnesosatb GyHKUUIO y=/(N1:), N MCNonb3ys
pe3ynbTaTbl UCCNELOBAHUA NMOCTPOUTL €€ rpaduk.

Y =
xh —1
Tema «AuddepeHumnanbHoe ncuncneHne GYHKLUNN HECKOIbKUX NEPEMEHHbIX»
dn d~z
1. Mokas3aTb, 4TO (yHKUMA z = In(e”™ + e”) yAOBNEeTBOPSET YpPaBHEHUIO The2 h
- 0 = ©°
2. Bbluncnutb NpuoanmxKEHHo arctM A A
3. HaliTn akcTpemMym yHKUNK z = + Xy Y yN —3Xx —sYy
4, HaidTn HanmeHbllee U Hanbonbllee 3HAYEHUA PYHKUUKN Z = —Xy + y» —4x B

3aMKHYTOl o6nacTu, orpaHuyeHHoli npsmbimm x = 0,y = 0,2x + 3y —12 = O

Tema «MHTerpanbHoe ncuucneHme»
1. Bbluncnntb HeonpefenéHHble NHTErpansbl

| dx

B) / x™sinxdx



r)

" X "+6x+25

e)f o e

v 4sinx+3co0sA:+5
2. Bbluncnutb OI'IpE,CI,EJ'IéHHbIVI MHTErpan

a) -1
6)/4 xarctgxdx
3. BbluncnnTb HeCOOGCTBEHHbIN UHTerpan

+

‘arctg x
L1 X
9 o N , V2
3. Haitm nnowagb hUrypbl, orpaHMYeHHON OCblo abcumce N ANHNAMN Y — (X —4} 1
y = 16-x"".
Tema «uhdepeHumnanbHble ypaBHEHUA»

1. PewwnTb ypaBHeHMe C pas3feNalolnMmuca nepeMeHHbIMK y '+ 2xMy'+ 2y —2x = O
2. PewwnTb ogHOpoAHOE AUt depeHLManbHoe ypaBHeHue (x —y)iix + xdy = O
3. PewuTb nnHenHoe gndhepeHUunanbHoOe ypaBHeHe Nz (x b
4. Pewwutb guddepeHymnansHoe ypaBHeHue, npegBapuTenibHO NOHU3UB ero Nopajok y" = 4x
5. PewwuTb guepeHumanbHoe ypaBHeHne y" +y' —2y = Bx"

Tema «Pagbi»

1 Wcecnepgosath pafbl HA CXO4MMOCTb, NOA0OPaB NOAXOAAWMA NPU3HAK:

2. Pa3noXxuTb yHKLUIO y = 2 N cTenmeHHoOW psg no cTeneHsm  (x-1).

Onpe,qenMTb o6nacTb CX0AMMOCTN NONYYEHHOTO0 pAja.
(*0,51-cosx,

3. C ToyHOoCTbO E = 0,001 BbIYUCANTL UHTETPaAn —ax

Tema «Teopns BepoOATHOCTEN»

1 B ypHe 3 6enblXx M 7 YEpHbIX WapoB. 3 ypHbl Haygayy BblHMUMalOT 2 wapa. Kakoe
cobbliTMe 60nee BEPOATHO: &) Wapbl O4HOro LBeTa; 6) Wwapbl pa3HbIX LBETOB?

2. HalifnTe BepOATHOCTb TOFO, YTO Haydayy B3ATOe ABY3HAYHOE YMCNO OKaXKeTCA KpPaTHbIM
nnéo 2, nnéo 5.

3. MmeeTca 3 Awuka petanein, npuyém OpakoBaHHbIX B 1-0M, 2-O0M U 3-eM fULMKaX

cooTBeTCTBEHHO 25'., 20X n 15X . Haygauy B3siTad geTanb M3 Hayfady B3ATOro siljMKa okasanacb
6pakoBaHHOW. HaliTn BEpOATHOCTb TOTO, YTO 3Ta A€Tanb U3BNeYeHa U3 I-ro Auwuka.

4, TpebyeTcsd HaWTW BEePOATHOCTb TOrO, 4TO B 5 HE3aBUCUMbIX WUCMbITAHUAX COObITUE
nossuTcsA 60nee s pas, 3Had, YTO B KaXAOM MCNbITAaHUU BEPOATHOCTb MOSAB/EHUA COOLITUS paBHa

5. 400 cTaHKOB paboTalOT HE3aBUCMMO APYT OT Apyra, NpuyYém BeposATHOCTb 6ecnepeboiHOl
paboTbl KaXXAOr0 M3 HWX B T€YEHWM CMeHbl paBHa 0,6. HaillTu BepOATHOCTb TOr0, YTO B TEYEHUM
CMeHbl 6ecnepeboitHo npopaboTatoT: a) 260 cTaHKoOB; 6) 0T 230 o 250 cTaHKOB.

6. 3aBog oTnpasui Ha 6a3y 1000 obpoKavyeCTBEHHbIX U3LeNNii. BepoATHOCTb NOBPEXAEHNS
K&XAO0ro m3genusa npu TpaHcnopTupoBke paBHa 0,0003. HaliTh BepOSITHOCTb MOBPEXAEHWA MpK
TpaHCNOPTUPOBKe: a) 0AHOr0 nu3aenus; 6) ot 2 4o 3 U3aenuil.

Tema «MaTemaTnyeckas ctaTUCTMKa»

1. MuweHb pasgeneHa Ha 30Hbl 1,2,3. 3a nonagaHue B 30HY 1 gaétcaOi OYKOB, B 30HY 2-
Mroukos, B 30HY 3-af0Ou4koB. ONA faHHOr0o CTpenkKa BepOATHOCTbL MonafjaHusa B 30HbI 1,2,3 pasHbI
cooTBeTCTBEHHO Pi, Pr, P3- HaiiTn 3akoH pacnpefeneHna yucna X 04YKOB, NOy4vYaeMblX CTPEIKOM
npu ABYX HE3aBUCKMMbIX BbICTpenax u PyHKUMIO pacnpegeneHns F(x), NoOCTpoUTb eé rpaduk.

ai=s, M2=s5, a3=3, Pi=o,2, p2=0,4, P3=0,4.

2. HaiTn: a) maTemaTuMuyeckoe oXxupgaHue, 0) AucCnepcuio, B) cpefHee KBagpaTuyeckoe
OTK/IOHEHWE OUCKPETHOW Cn>4aiiHOl BeAMUMHbI X MO 3aKOHY eé pacnpefeneHns, 3afaHHOMY pPsgoMm
pacnpegeneHus (B nepBoli CTPOKe Tabnuubl yKasaHbl BO3MOXHble 3Ha4yeHWs, BO BTOPOW CTpOKe-
BEPOATHOCTM BO3MOXHbIX 3HAYEHUI).



X,- 44 52 60 73 82
Pi 0,6 o)1) 01} on o4

3. CnyuaiiHas BenuumHa X3agaHa GyHKuUuein pacnpegeneHuns F(x). HailTm nnoTHOCTb
pacnpejeneHns BepOATHOCTEW, MaTemMaTM4YecKoe OXWAaHWe, LUCNEPCUI0 CyYalHON BeNUYUHBI,
BEPOATHOCTb MOMAajaHNs CNy4vyanHoW Benn4YnHbl B nHTepean (1;2) n noctponts rpaguku f(x), F(x).

' 0 X<0
F(x) = y 0< x<2
1, X>2
4, 3afjaHbl MaTeMaTM4YecKoe OXWAaHue a W CpefjHee KBajgpaTM4eckoe OTKIOHeHue 6

HOpPManbHO pacnpejenéHHoi cnyyalnHoW BeAMYUHbI. HaliTW: a) BEPOATHOCTb TOro, YTo XMnpumeT
3HayeHue, npuHagnexawiee uHTepsany (a,p); 6) BEpOATHOCTb TOro, 4YTOo abCOMOTHAA BeAUYMHA

OTKNOHEeHMA \X —ajokaxeTcsa MeHbLle 5.
a=12, 6=5, a=8, p=18,5=10.

5. [aHa nNoTHOCTb pacnpefeneHns HEMPEPbIBHOW CAyYalHOW BeANUYNHBI X
0} X< O
f(x) = 3x", O< X< 1
0} X>1

Haiitn dyHKuuto pacnpegeneHuns F(x).

TemMaTuUKa KOHTPOJIbHbIX paboT gna ctygeHTos 300
CemecTp 1
3agaHune 1
HaiiTn npoussegeHne matpuu;
16 —=2\/2 —5 —4n
u 1/vl -3 2)

3afjaHue 2
PelwnTb MaTpuyHoe ypaBHeHMeE:
/12 -1 4\ /-1 1\
1 5 4 oX= -2 0]
\0 O 2/ V6 3/
3agaHue 3

Bbluncnutb onpefenutens:

3 1-228

-13 4 4

2 7 5 18

1 1 4 4
3afaHuve 4

Pewntb CNY a) meTogom Kpamepa
6) MaTpn4HbLIM METOLOM

7xi - 3x2 + 3x3= 32
5xi + 2x2+ Xz=11
y2Xi - X+ 3x3 =14
3agaHune 5

Pewunts CJ/1Y metogom lMaycca
Xi + X2~ M3+ 2X4 =5
Xi+t+ X2— 33X — 2X = —7
2Xi - 2X2 +  4X3 - 3Xs = -9
3apaHue s
[aHbl KoopAnHaTbl BepwmnH nupamuiblAl, A3, As, As: Ai(l,-2,3), A2(3,1,4), A3(1,2,5), Aa(-1,-1,
2). TpebyerTcs:
1) HaTW ANUHbI pé6epA~A3 n A™A3



2) yron mexay pé6pamnAxAr n AiAs
3) nnowagb rpaHNAXATA3

4) 06bEM Nupamuibl
5) ypaBHeHuna npambIxA*A3 n AMA3

6) ypaBHeHMA NAoCKoCcTenA1A2 A3 n ArAzAs
7 yron mexgy MNMOCKOCTAMAALA2 As 1 A1 Az Asg
8) O7IMHY BbICOTHI MMPaMUAbl, ONYLEHHYH U3 BeplWNHbIAs Ha OCHOBaHMEe A1 Az As.

3agaHue 7

OaHbl gBe BepwwuHbl A(-3,3); B(5,-1) u Touka 0(4,3) BbICOT TpeyronbHuka. CoCTaBUTb
ypaBHEHUA ero CTOPOH.

3apaHue s

[MocTponTb OKPYXXHOCTb XM +y A +6X-4y-3=0

3afaHune 9

[aHbl KOMNMEKCHbIe Ynucna Zi=2+3i,

Z2=s5-71. Halitn a) Z1+Z2, 6) Z1-Z2, b)ziZ>

3agaHune 10

Bbluncnutb npegensl GyHKUUWIA

. XMESXH
a) lim ———
X-*03  3ar+7

6) lim ~
X-*—1 x"+3x+2
. V|+ ANEE
B\ B2
"R
) x’{B 472
D Jig(1+05="
3agaHue 11
HaiiTv Touku paspbiBa PYHKLWUK, €CIN OHU CyLecTBYIOT. CAenatb YepTéx.
m2N X <2
f(x)= X+ 2,x > 2
I 3. X=2
3apgaHune 12
HainTn npon3BogHble AaHHbIX QYHKLUIA

n

| X,

6) y=1n(x+2+yix" +4x +5)
B) yMos”(sin )

r) arctgy+xy~=o

3afaHune 13
Bbluncnntb NpubnmxEHHO, ncnonb3ys anddepeHymnan pyHkymum 3,002
3apaHune 14
MccnefoBaTh (DYHKLMIO M NOCTPOUTL €& rpauk
y=¢
3agaHue 15
Halitn uncno, Kotopoe, 6ygy4mn CNOXEHO CO CBOMM KBAaApaTOM LaéT HAMMEHbLUYH CYMMY.
CemecTtp 2
3agaHune 1
 Z 42 Z
MokasaTb, 4TO PYyHKUMA z = InCe™ + eY} yaoBneTBOpPsAeT ypaBHeHUtO j A + 2- A
3afjaHue 2

Bbluncnntb NpnbanXKeHHO arctg-;l‘_%



3agaHune 3

HaiiTn akcTpeMym QyHKUWUN z = +xy -h  —3x ~ 6y

3agaHuve 4

HaliTy HaumeHbLlee N HanboNbllee 3HAYEHUA DYHKUUM z = XN —XYy + y» —A4AX B 3aMKHYTO#
o06nacTu, orpaHMyYeHHoW npambiMn g, = 0,y = 0,2x + 3y - 12 = O

3afaHue 5
Bbluncnntb HeonpegenéHHble MHTerpasbl

a)le*(l+7)dz
garctgx

B) / x"sinxdx

P) I
XN +6x+25

\'T
Ay Ao A

4sin>:-i-3cosx+5
3afaHue s

BbIUMCNTL ONpefenéHHbIA UHTerpan
a) —1

6) xarctgxdx

3afjaHune 7
BbluncnnTb HECOBCTBEHHbIWA MHTErpan

+ CO

arctg X
mdx
1+

3afjaHue s

Haintn nnowagb hurypbl, OrpaHMYEHHON OCbIO abcumnce U ANHUAIMKM Y = (X - )™ n

y = 16~-x"

3agaHue 9

PewnTb ypaBHeHME C pa3feNAloWMMNUCA NEPEMEHHbIMKU Y ' + 2X y' + 2Xy —2X = O
3agaHue 10

PewnTts ofHOPOAHOE AU depeHLnanbHOE YpaBHEHNE (x —y)dx bxdy = O
3apgaHune 11
PewnTtb nuHeliHoe andhepeHyanbHOe ypaBHeHME i el (x + 1)
3agaHune 12
Pewuntb guddepeHymanbHoe ypaBHeHMe, NpegBapuTesbHO NOHU3UB €ro Nopagoky" = 4x
3agaHune 13
PewnTb gudepeHumnanbHoe ypapHeHne y" +y'—2y = gx»
TecToBble 3afaHuA
nN.3 1A
1 -2 O
1. laHbl maTpwuy bl ~ 2 -1y 3 - 3 w . Torpa wmatpuua A B wnmeer
© y

pasMepHoCTb

BapI/IaHTbI OTBETOB:

1) 3x2 2) 2x2



3)3x 3 4) 2x3

2. Ecnn (Xuy,}*p)peleHne CUCTEMbI IMHERHBIX YPaBHEH W

-12

2x-3y

4x-3y

-15

Torpa Xq—_Yo paBHoO...

BapuaHThbl OTBETOB:
1)1,5 2) 45
3)-4,5 4)-1,5

3. Mpsamas npoxoauT yepes Toukn O(0jO) m A(™ 7j21 .Torpaa ee yrnoeoit Koag(ULUNEHT paBeH.
BapuaHTbl OTBETOB:

1)-7 2)7

3)3 4)-3

4. MonapHble KOOPAMHATBI TOYKU A 3;—31/3 WUMEKT BUA,...

BapunaHTbl O0TBETOB:

1) 6 —JT 2) 6 .--
2

3) 4) 36,--
VB

5. (BbIGEpPUTE BApMaHThI COrNacHO TEKCTY 3ajaHus)

YKaXuTte COOTBETCTBMNE MEXAY KPUBbIMW BTOPOTo NMOPSAKA U UX YPaBHEHUEM

=1 2.3xM+y =14
16
9 16 9 9
BapunaHTbl 0OTBETOB:
A)annunnc B)runepbona
C) napa6bona D) OKpY>XHOCTb

6. Moay/nb KOMNIEKCHOTo uncna 3 + 4r paBseH...
BapuaHTbl OTBETOB:

1)7 2)3

3)4 4)5

7. Anrebpanyeckas popmMa KOMNIEKCHOTO YMCa, N306PaXeHHOr0 Ha PUCYHKE UMEET BUL,...



BapuaHTbl OTBETOB:
2) Z=2+r

3)Z = VS 4)z =1-2/

8. Ecnm 4=2-1 , F=5- /,TO z,°13 paBHoO...

BapuaHTbl OTBETOB:

1)11-7r 2)9-7r

3)10-7r 4)10 +7r

9. Ha uncnoBoin npsMoil gaHa Touka X = 6,2. Torga ee —OKPECTHOCTbLIO» MOXET fABNATLCA
WHTEpBar...

BapuaHTbl OTBETOB:

1) (6,2; 6,6) 2) (6,1; 6,5)

3) (59; 6,5) 4) (6,0; 6,3)

10. YcTaHOBUTE COOTBETCTBME MEXAY DYHKUMAMMU U X NPOU3BOAHBLIMM
1.y =e™ 2.y =(hx-iy 3.y =(1l-co3xyY
BapuaHTbl OTBETOB:

2(In X- 1)
X

A
C) 2*(I-cosx)'Sinx D) X’e

E) 2-(l-cosx)

11.3HayeHmne NPOM3BOAHON BTOPOro nopsaka @yHKuMnm Y —sin 2X +4X B ToukeX —”  pasHoO.

BapunaHTbl OTBETOB:

1)4 2)1
3)-4 4)-1
12.MHOXeCcTBO NepBO06pPasHbIX PyHKLun f(x) — nMeeT BUL...

BapvaHTbl OTBETOB:



1) 2)

2
2

2 1 *
13ECNN  /(x)t/Ix =3 u [(x)("\: =5, To uHTerpan _2/(X)6/x paseH...

¢} i [0}

BapuaHTbl OTBETOB:

1)2 2)16
3)8 4)4

14.YacTHas nponsBofHas "~ N QYHKUMU z = 2Xx" + BXY + B Touke J1 /1,2) pasHa...

ax
BapunaHTbl OTBETOB:
1)12 2)3
3)4 4) 6
. dy dx .
15.06Wunin nHTerpan guddepeHLUnanbHOro ypaBHEHNS — = ------- j umeeT BUA...
y 1+ X
BapuaHTbl OTBETOB:
\) —— =arctg —+¢ 2) — =-In(l + x")+c
y X y
3) - - =arctgx +¢c Hl =In(l+x")+c
y N
.3 6 7
16. [MaHo pguddepeHunansHoe ypaBHeHWe 'y y —--—--- . Torfa ero peweHuem
X X
hyHKUMA...
BapuaHTbl 0TBETOB;
)y =x» T)y =x"+2

3)y:.§| =
M.YacTHOMY  peweHW  UHEAHOr0  HEO4HOPOAHOro  AudpepeHUNanbHOro

y ”—by -18jP = X+ 10 no Buay ero npasoii 4acTu COOTBETCTBYET PYHKLUS...

BapunaHTbl OTBETOB:

)y =eM{Ax +B) 2) y = Ax"+Bx

ABNAeTCcA

ypaBHeHWs



b))y = Aerr+BeAA A)YAAXx+B

18. [ns opveHTMpPOBaHHOTO rpada, N306paxeHHOro Ha PUCYHKE

BapI/IaHTbI OTBETOB:
1)Z:3->4 2)Z.;072->34

3y 2:07r1->3 4 zZz:0"M1"~2-~3"74

19. [nsa ceTeBoro rpajuka, M306paxeHHOro Ha pUCyHke

BapraHTbl OTBETOB:
1)9 2)31

3) 10 4) 12

20.CobbiTe A MOXeT HaCTynuTb NnUllb Npn ycnoBum nodasieHNUda oAHOIro U3 ABYX HECOBMECTHBIX

Cob6bITWA " , 06pasyoLmnx NOMHY rpynny cobbliTUil. Mi3BeCTHbI BepoATHOCTb P{B") = —u

ycnosHble BepoaTHocth P { Al = —, P{A-1":)= —. Torpa BepoATHocTb P{A) paBHa...

BapnaHTbl OTBETOB:



2 I

/\/\7
21.B nepBoil ypHe 4 yepHbIX U 6 6enbix WapoB. Bo BTopoi ypHe 3 6enblX U 7 YepHbIX WwWapos. U3

HayZauy B3sTOW YpHbI BbIHYNM OAWUH Wap. Torga BePOSTHOCTb TOFO, 4YTO 3TOT LIAP OKAXKETCH GenbIiM

paBHa...
BapuaHTbl OTBETOB:

1)0,15 2)0,45

3) 0,4 4) 0,9

22.[laH 3aKOH pacnpegenieHns BepOATHOCTEN LUCKPETHON cnyvaiHOW BENNYNHBIL X:
c 1 2 3 4
= 0,2 0,3 0,4 a
Torpaa 3HayeHue i paBHO...
BapuaHTbl OTBETOB:
1)-0,7 2)0,2
3)0,7 4)0,1

23.HenpepbiBHaA cnyvaiiHas BenMumHa X 3afaHa MNAOTHOCTbIO pacnpefeneHus BepoATHOCTEl

f(pc) =— 1T = -e . Torga martemaTM4yeckoe OXWAaHWe 3TOW HOPMaNlbHO pacnpefefieHHOi
8n/n

CNy4aliHOW BeNNYMNHbBI PABHO...
BapuaHTbl OTBETOB:
1)64 2)9
3)8 4)128
24.To4yeyHas OuUEHKA MATEMAaTUYeCKOro OXWAaHWA HOPMasbHOrO pacnpegeneHus pasHa 12. Torga

€ro nHTepBasibHaa OUeHKa MOXXeT UMeTb BUA...

BapI/IaHTbI OTBETOB:

1) (11,4; 12) 2) (12; 12,6)
3) (11,4; 12,6) 4) (11,4; 11,5)

25.Bbi60poYHOe ypaBHeHWe napHoii perpeccun umeeT Bug Y =5~3X. Torga BbIGOPOUHbIiA

KO3 MLUMEHT KOPPENALMN MOXET O6bITb paBeH...

BapunaHTbl OTBETOB:
1)-5 2)5
3)0,4 4)-0,4



Knoumn K TeCTOBbIM 3afjaHNAM ANS1 KOHTPOAS OCTATOYHbIX 3HAHU
TemaTnueckas CTPyKTypa

HavnmeHoBaHue
NAE o N 3afaHuns OTBet
AvpakTnyeckow eamHuybl FTOC
1 3
NuHeliHaa anrebpa
2. 3
3. 4
2 AHannTNYecKaa reomMeTpua 4. 2
5. 1-A,2-C,3-B,4-1
6. 4
3 KomnneKcHble uncna 7. 1
8. 2
9. 3
10. 1-A,2-B,3-C
11. 3
4 MaTemaTnyecknin aHanms
12. 2
13. 2
14. 1
15. 3
5 OuddhepeHymnansHble ypaBHEHUA 16. 2
17. 4
18. 2
6 NCKpeTHas maTemaTumkKa
Anckp 19. 4
20. 2
. 21. 2
7 Teopunsa BepoATHOCTEN
22. 4
23. 2
24, 3
8 MartemaTunyeckas ctaTucTuka 25 4

Bonpockl K 3a4éTy (1 cemecTp)
. Matpuubl. Bug matpuy. OCHOBHbIE onepauuyn Hag MaTtpuuamm, Ux CBOMCTBA.
. Onpegenntenn BTOPOro M TpeTbero nopsakoB. X cBoicTea.
MuHopbI, anreépanyeckme LOoNoNHEHUA. Teopema 0 pa3noXeHUN onpefennTens nNo cTpoke (ctonéuy).
. ObpaTHas maTpuua. Heob6xognumoe n JOCTaTO4HOE YCNOBME CYLLECTBOBAHUSA 06PaTHOW MaTpuULbl.
. PaHr matpuubl. basncHbIli MUHOpP. DNeMeHTapHble Npeobpa3oBaHNsA MaTPULLbI.
. CUCTeMbl NUHENHbIX YPaBHEHWIA: COBMECTUMOCTb, ONpPefeNeHHOCTb U T.4.
. MpaBnno Kpamepa.
. MaTpnyHasa 3anncb CUCTEMbI IMHERHBIX YPAaBHEHUI U MATPUUYHOE peLyeHme.
. Teopema KpoHekepa-Kanennu.
10. BekTopbl ¥ OCHOBHblE TMOHATUA: KONNWHEAPHOCTb, PABEHCTBO BEKTOPOB, ANMHA BEKTOPA,
KOMM/aHapHOCTb.
11. NNnHelHble onepaLun Haj BEKTOpaMu U KX CBOMCTBA.
12.  [OekapToBbl CWUCTeMbl KoopawHaT. JeneHue oOTpeska B [JaHHOM OTHOLIEHMKW, YycCloBUe
KOJIIMHEapHOCTY BEKTOPOB.
13. MoHATHMe 6a3nca Ha NPAMONA, NIOCKOCTM M B NPOCTPAHCTBE. BbluncieHne KOOpAMHAT BEKTOpA.
14. CkansipHoe Npoun3BefeHne BEKTOPOB, ero CBOMCTBA.

© 0O~N U A WN R



15. Teopema 0 BbIpaXeHUN CKANAPHOro NPon3BeeHNa Yepes KOOpAUHaTbl BEKTOPOB.

16. BekTopHOe npou3BedeHMe BEKTOPOB, €ero CBOWCTBAa. TeopeMa O BbIPAXEHUW BEKTOPHOIO
npoun3BeeHna Yyepes KoopanHaTbl BEKTOPOB.

17. CMmelwaHHOe MpoOM3BefeHNEe BEKTOPOB, €ro cBOWcTBa. TeopeMa O BbIPaXEHWU CMeLaHHOoro
Npon3BefeHNa Yepes KOOpAMHaTLlI BEKTOPOB.

18. MoHATMEe 06 ypaBHEHUN NNHUW. Y PAaBHEHWNE OKPYXHOCTH.

19. O6uiee ypaBHeHMe NpAMOl. KaHOHMYECKOe N NapaMeTpuyeckoe ypaBHeHue Npamoil.

20. YpaBHeHue NpAMOii, Npoxoaalleil yepes ABe TOUKW. Y paBHEHWe NMPAMOI B OTpesKax.

21. YpaBHeHue NpsAMON C YCNOBHbIM KO3P®HULMEHTOM. PaccTositHMe OT TOUKK A0 NPAMOIA.

23. VNiccnepoBaHne 06LLEr0 YpaBHEHUS NPAMOA.

24. B3auMMHOe pacnofiokeHue nMpAMbIX. YTon MexXAy npaAMbIMU. YCNoBUE napanfiefilbHOCTU U
NepneHauKynapHOCTN NPAMBbIX.

25. KpuBble BTOPOro nopspaka; anaunc, runepbona, napa6ona. BblBOS KAHOHWYECKOro ypaBHeHUs AnA
KPMBbIX BTOPOTO Mopsjka.

26. O6uee ypaBHEHWE TMIOCKOCTU. YpaBHEHMe TMNOCKOCTU B OTpe3Kax. YpaBHEHWE TMJ0CKOCTH,
NpoXoasLen yepes Tpu TOUKM.

27. Pa3nunyHble ypaBHEHNS NPSIMOIA B NPOCTPaAHCTBE.

28. WccnepoBaHne 06Wero ypaBHeHMs NNOCKOCTK. B3auMHOe pacnonioXxeHue MAOCKOCTEW: Yron Mexay
NIOCKOCTAMMU, YCNOBUE NapasnfieflbHOCTN U NepneHANKYNAPHOCTH.

29. Pa3nunyHble BMAbl YpaBHEHWA NPSAMOI B MPOCTPaHCTBE.

30. BsauMmMHOe pacnofioXeHue ABYX MNPAMbIX B MPOCTPAHCTBE. YTON MexXAy nNpAMbIMU, YCNOBUE
napanfenbHOCTU U NePneHANKYNAPHOCTH.

31. MoHATME YNCIOBON NocnefoBaTenbHOCTH. MNpefen YNCNOBON NOCNeL0BATENIbHOCTH.

32. CBolicTBa CX0OAALLMXCA NOCNEA0BaTE/IbHOCTEN.

33. BeCKOHEeYHO Masble U 6eCKOHEYHO 60/blUMe NOCNEJ0BATENbHOCTUN, CBA3b MeXAYy HUMU. OCHOBHbIE
CBOICTBA GECKOHEYHO Ma/blX NOCNeA0BaTeNbHOCTEN.

34. ApupmeTunyeckune onepauum Hag cXoAAWMUMUCA NOCNELOBATENIbHOCTAMM.

35. MOHOTOHHbIE noOcCnefoBaTeNbHOCTU. TeopemMa O CyWwecTBOBaHWW Mpegena MOHOTOHHOM
nocrefosatenbHOCTU. Yucno e.

36. MoHATME (QYHKLUWMU OfHON mepeMeHHOW. Crnocobbl 3afaHus yHKUuii. Knaccudukauma GyHKUWNA.
OCHOBHbIe 3/leMeHTapHble (YHKLUK N UX TpaduKku.

37. Mpegen GyHKUMN B TOUKe. [eomMeTpuyecKknini cMmbicn npegena.

38. OpgHocTOpOHHME npedensl. Mpefen QYHKUUN HA BECKOHEYHOCTH.

39. beCKOHeYHO Manble U 6eCKOHEYHO 6onbline GYHKUUK.

40. OCHOBHble TeOpeMbl O Mpejenax: €AWHCTBEHHOCTb nNpejena, apu@meTnyeckme onepauuyn Hag
GYHKUMAMW, UMEIO L UMY NPesen u T.4.

41. 3ameyaTenbHble Npefenbl U UX CNeACTBUSA.

42. OnpegeneHne HeNnpPepbIBHOCTN PyHKUMK. CBOMCTBA PYHKLUWUIA, HEMPEPbIBHbIX B TOYKE.

43. HenpepbiBHOCTb HEKOTOPbIX 31EMEHTapHbIX (YHKUWA (MHOrouyneHa, APO6GHO-paLMoHanbHONM,
TPUTOHOMETPUYECKMX).

44. OnpejgeneHne n Knaccugumkauma Touek paspblisa.

45. ColicTBa (DyHKUWUIA, HEMPEPbIBHbIX Ha OTPE3Ke.

46. 3agaumn, npuBoAALLME K MOHATUIO NPOM3BOAHON (0 CKOPOCTM W KacaTenbHoit).

47. OnpepeneHne NpoM3BOLHON, ee TEOMETPUYECKNIA, PU3NUYECKNIA U IKOHOMUYECKUIA CMbICH.

48. NMpoun3BOAHbIE HEKOTOPbLK 3/IEMEHTapPHbIX QYHKLMIA (X7, SinX, COSX, tgXx).

49. OCHOBHble npaBuna g hepeHLMpoBaHNS.

50. CBA3b MeX Ay CyLLeCTBOBaHWEM NPON3BOAHON N HENPEPLIBHOCTLIO (DYHKL MW B TOUKE.

51. Mpon3BoAHasA CAOXHOW QyHKLNN.

52. MpoussogHas o6paTHON GpyHKUUK. Mpon3BogHbIE HYHKLNA y = arcsinx, y - arccosx,y -
arctgx.

53. HesBHasa (hyHKUMA 1 ee NPpOM3BOAHAS.

54. MNpousBogHas NnapamMeTpUYecKUX 3agaHHbliX QYHKLNA.

55. Onpegenenne anddepeHLMpyeMocTn PYHKLMM B faHHON Touke. KpuTepuii gudhepeHunpyemocTy
(OYHKLUN B TOUKE.

56. OuddepeHuman GYHKUWUN, €ro reomMeTpUUYECcKMid cmbicn. [lpumeHeHue paudgepeHumnana Ans
NPUOBANXEHHBIX BbIYNCEHWIA.

57. Mpon3BoAHbIE BbICWMX NOPAAKOB. BTOpas npons3sojHas napaMmeTpuyecku 3afaHHol GyHKLUK.



58. Teopembl ®epma 1 Ponns. Ix reomeTpuyecknini cMbicr.
59. Teopembl JSlarpaHxa n Kowun. X reomeTpuyeckuii cmbich.

60. MpaBuno Jlonutansa. PackpbiTve HeonpeaeneHHocTen Buaa 0-co,0MA, con.
61. WccnegoBaHne QYHKUMIA C MNOMOLLbIO MNPOM3BOAHOW. Heobxogumoe M AOCTaTOMHOE YC/OBME
BO3pacTaHusa v ybbiBaHUA. KpUTUUYeCcKne ToUKHN.
62. JKCTpeMyMbl PYHKUMU. Heob6Xxo4MMOe 1 LOCTaTOUYHOE YC/OBUA IKCTPEMYMa.
63. NccnefoBaHune PYHKLMUN HA BbIMYKAOCTb U BOTHYTOCTb. TOYKKU nepernba.
64. AcumnToTbl rpaduka. MiccnegoBaHme n NocTpoeHne rpaMkoB PYyHKL WA,
Bonpocbl K 3K3aMeHY (2 ceMecTp)
1. HeonpeaeneHHbI MHTerpan u ero 0CHOBHbIE CBONCTBA.
2. OCHOBHble METOAbl UHTETPUPOBAHUA: 3aMeHa NMEPEMEHHOW N MHTETPUPOBaHME NO YaCTSAM.
3. VIHTerpupoBaHue pauuoHanbHbIX PYHKLNIA.
4. NHTerpupoBaHue HEKOTOPbIX NPpaLUOHanbHbIX U TPUTOHOMETPUYECKUX DYHKLMWIA.
5. 3agauu, npuBoAsLLLME K MOHATUIO ONpeLeNieHHOro nHTerpana. Heo6xogmumoe ycnosue CyLLecTBoBaHmMA
onpefeneHHOro NHTerpana.
6. OCHOBHble CBOICTBa ONpefeNneHHOro uHterpana. ®opmyna HotoToHa-J1eii6HMua.
7. FeoMeTpuYecKne NPUNOXEHNUS ONPeaeNeHHOro MHTerpana: a) naouwagb NA0OCKOW ¢urypbl; 6) gnvHa
NI0CKON KPWBOIA.
8. MpubnnXeHHble METOAbI BblUKUCIEHNA ONPefeNeHHOro UHTerpana.
9. Heco6CTBEHHbIe UHTErpanbl NEPBOro ¥ BTOPOro pofa.
10. MNoHATMe ¢YHKLUMK ABYX nepeMeHHbIX. O6n1acTb onpefeneHUs U reoMeTpuyeckoe usobpaxeHue
HEKOTOPbIX DYHKUMNI ABYX MEPEMEHHbIX.
11. YacTHble npupaLleHns U YacTHbIe NPON3BOAHbIE PYHKLUN ABYX NepeMeHHbIX.
12. NMonHoe npupauieHe GYHKUUN ABYX NepeMeHHbIX. AuddepeHuman GyHKLNN ABYX NepPEMEHHbIX.
13. YacTHble NPON3BOAHbIE BbICWMUX NOPALKOB PYHKLUMN ABYX NMEPEMEHHbIX.
14. SKCTpeMyMbl YHKUUMN OBYX MepeMeHHbIX.
15. KacaTtenbHasa N/joCKOCTb U HOpMasjib K NOBEPXHOCTU.
16. MeTOo HaMMeHbLINX KBAAPAaTOB.
17. AnddepeHumnanbHble ypaBHeHMA nepBoro nopsgka. Obuwee n yacTHoe peweHune. 3agadva Kowwn un ee
reoMeTPUYECKUiA CMbICA.
18. AuthdepeHumnanbHble ypaBHEHUA TMepBOro mnopsagka C pasfefieHHbIMU U pasfensownummcs
NepPeMEHHbIMW; OGHOPOLHbLIE N NNHEHbIe AndPepeHLnanbHbie ypaBHEHNS NEPBOro NOpsigKa.
19. AuddepeHunanbHble YpaBHEHMSA BbICWINX NOPsSAKOB. O6LLee pelleHne. HavyanbHble yCA0BUS.
20. AvddepeHunanbHble ypaBHEHWA BbICIUX MOPALKOB, AONYCKaKOLWMe MOHMKeHUe NopaKa.
21. lnHeliHble gudepeHumnanbHble YpaBHEHUS BbICUWX MOPALKOB, OQHOPOAHbLIE N HEOLHOPOAHbIE.
22. JlnHeliHble OJHOpPOAHble AU depeHUnanbHble YpaBHEHMA BTOPOro nopsfka C MNOCTOSAHHbIMU
KoauumeHTamMmmn. XapakTepucTMyecKoe ypaBHeHMe.
23. CTpykTypa o06Wero peweHns JWMHENHOro HEOLHOPOAHOTO YpPaBHEHUA C MNOCTOAHHbLIMM
KoathpuymneHTamu.
24. MoHATMe yucnosoro psaga. Cxofawmecs n pacxogsuimecs yucnosole pagsl. Heobxonnmoe ycnosue
CX04MMOCTH pAfa.
Bonpockl K 3k3amMeHy (3 cemecTp )
1. Tpu3HaKM CXOLMMOCTU PALOB C MOJIOXKMUTENIbHBIMW YfieHAMW: MPU3HaKW cpaBHeHud, [anambepa,
Kowwu, nHTerpanbHbIiA.
2. 3Hakouepegytoumecs pagbl. Teopema JleitbHMLa 1 cneacTeme U3 Hee.
3. CTeneHHble pagbl. HTepBan u paguyc cxogumoctu. Teopema Abens.
4. Pa3znoXeHne OCHBOHbIX PYHKLWIA B CTENEHHON pAaa.
5. MoHATME COObITUA, BUAbI COOLITUIA.
6. Knaccmnueckoe onpegeneHne BepoaTHOCTel coOObITHS, ero CBOMCTBA.
7. OCHOBHble (hOPMY/bl KOMBUHATOPUKMN.
8. Anrebpa cobbITnii. TeopeMbl CNOXEHNS BEPOSTHOCTEN, CNELCTBUSA UX HUX.
9. HeszaBucumble cobbiTUA. TeopemMbl YMHOXEHWNA BEPOATHOCTEN, CAeACTBUA UX HUX.
10. ®opmyna nonHon BepoATHOCcTM. ®opmyna baiieca.
11. HesaBrucuMble MOBTOPHbIE UCMbITaHNA. PopmMmyna bepHynnu.
12. JlokanbHasa 1 MHTerpanbHada Teopembl Jlannaca. Teopema lNyaccoHa.



13.  Bwugbl cny4aillHbiX BenWYMH. 3aKOH pacnpefeneHnus BEPOATHOCTEN [UCKPETHOM ChnyvaiHoM
Be/IMYNHbLI. MHOrOyronbHMK pacnpegeneHuns.

14.  YwncnoBble XapaKTePUCTUKU AUCKPETHbLIX CAYYalHbIX BEANYNH N UX CBOMCTBA.

15. HauanbHble ¥ LeHTPanbHble TEOPETUYECKNE MOMEHTHI.

16. dyHKLUNA pacnipefeneHns BepPOATHOCTEN 1 ee cBolicTBa. padnk QyHKUMKM pacnpegeneHuns.

17. TInoTHOCTb pacnpejeneHns BepoOATHOCTEN HENPEPbIBHON Cy4YaliHOW BeIMYNHBI U ee CBOMCTBA.
18.  UwucnoBble XxapaKTePUCTUKMN HEMpPepbIBHLIC CAyYaliHbiX BEIMYNH N UX CBOWCTBA.

19.  Bwuabl 4UCKPETHbLIX pacnpegeneHunii: 6BMHOMUanbHbIE 1 Ap.

20. Buabl HEMPepbIBHbIX pacnpefeneHnii: paBHOMEPHOE W MoKasaTefbHOoe.

21. HopmanoHoe pacnpegeneHue. Kpwusad [aycca. BnaugHue napameTpoB  HOpPManbHOro
pacnpegeneHna Ha popmyny HoOpManbHOW KPUBOIA.

22.  BbluucneHne BepoOATHOCTU 3a4aHHOT0 OTKNIOHEHNA. MpaBuna Tpex CUrm.

23. Teopewma flanyHoBa. LleHTpanbHaa n npegenbHas TeOpPeMbI.

24.  OUueHKa OTK/NOHEHUS TEOPETUYECKOro pacnpefeneHna oT HOpManbHOro. ACUMMETPUSA U 3KCLecc.
25. ®YHKUMA OBYX ClyyaiHbIX BENUYNH. PacnpefeneHe CyMMbl BYX CNYYaNHbIX BEINYUH.

26. MOHATME O CMCTEME HECKONbKWUX C/lyYalHbIX BENYMH. 3aKOHbl pacrnpejefieHus BepOosiTHOCTEW
OVCKPEeTHOW ABYMEPHOW cny4YaidHOW BeINYNHDI.

27.  ®yHKUMA pacnpefeneHns ABYMepPHOW Cy4YaiHON BeIMUUHBI U ee CBOCTBA.

28. BepoATHOCTb MoMagaHuns cNy4yainHoW TOYKM B NPAMOYTONbHUK.

29. MNOTHOCTbL COBMECTHOrO pacnpefeneHns BepOATHOCTeli HEenpepbiBHON ABYMEPHON cny4aliiHoi
BE/IMYNHbI N ee CBOICTBA.

30.  YcnoBHble 3aKOHbI pacnpejeneHns COCTaBAAK LW NX CUCTEMbl JUCKPETHbLIX CAYYalHbIX BEIMYNH.
31. 3aBucuMble M He3aBUCMMble  Cay4aliHble BE/IUYNHDI. KoppensaynoHHblit MOMEHT.
KoppennmpoBaHHOCTb ¥ 3aBUCUMOCTb CAYYaNHbIX BEANUYUH.

32.  JlnHeliHas perpeccus.

33. 3agjaunm maTemaTuyeckoli cTaTUCTUKK. FeHepanbHas 1 BbI6OPOYHasA COBOKYMHOCTH.

34. MoBTOpHaa 1 6ecnoBTOpHasa BbIGOpKK. Penpe3eHTaTMBHas Bbibopka. Cnocobbl oT6Opa.

35. CTatnctunyeckme pacnpegeneHuns Bbibopkn. dmnupuyeckas GyHKUMA pacnpegeneHuns.

36. MoNuroH u ructorpamma.

37. CrvaTucThyeckue OLEHKM napaMeTpoB pacnpefeneHns. HecmeulleHHble, 3P®HEKTUBHbIE W©
COCTOATE/IbHbIE OLEHKM.

38. leHepanbHas ¥ BbIGOpPOUHas cpefHue.

39. leHepanbHasa u BbibopouyHas gucnepcun. OLeHKa reHepanbHOW AMCNEPCUU NO WUCMNPAB/IEHHON
BbIGOPOYHOIA.

40. pynnoBas, BHYTPUTPynnoBas, MeXrpynnosas n obuime gucnepcun. CnoxeHue gucnepcuii.

41. WNHTepBanbHble OLEHKMW. [loBepUTeNbHAA BEPOATHOCTb U JOBEPUTENbHbLIA MHTEpPBa.

42. [loBepuTenbHble WHTepBanbl [A4/I1  OLEHKW MaTeMaTU4yeckoro O0XWhaHWA HOPMasbHOrO
pacnpegeneHuns npu U3BeCTHOM C.

43. MeTof MOMEHTOB AN TOYEYHON OLEHKM NnapamMmeTpoB pacnpegeneHus.

44, MeToa HanbonblWwero npaBgonogo6us.

45. XapakTepucTnku BapuaLnoHHOro pajga.

46. HayanbHble 1 LeHTPaNbHble SMNNPUYECKNE MOMEHTHI.

47. MeToa npon3BefeHUiA Ana BblYMCNEHUA BbIGOPOYHOWA CpefHEe n gUCnepcun.

48.  ®yHKUWOHaNbHas, cTaTUCTMYECKAs U KOPPeNsLMOHHAas 3aBUCUMOCTH.

49, BbibopoyHble ypaBHeHUst perpeccun. OTbiCKaHWE NapamMeTpoB BbIGOPOYHOI0 ypaBHEHUS NPSAMOIA

NVHWUKN CpeAHEKBaAPaTUYHOM perpeccnum MeTo40M HaMMEHbLIUX KBaapaToB.

50. Bbi60pOUHbIV KO3 MUUNEHT KOPPenayuu.

51. CraTtncTtunyeckaa runortesa. Bugbl runores.

52. OwWwmnbKN NepBoro 1 BTOPOro poja.

53. CTaTUCTUYECKUI KpUTepuii NpOBEPKU HYNEBOW TMNOTE3bI.

54. Kputnueckas o6nactb NPUHATUA TUNOTe3bl. KpUTUYECKME TOUKN.

55. OTbICKaHWe NPaBOCTOPOHHEN, NeBOCTOPOHHEN M ABYCTOPOHHEN KPUTUYECKOI 06nacTu.

56. MpoBepka rMnoTesbl 0 HOpPManbHOM pacnpegeneHnn reHepanbHON COBOKYynHoOCTU. Kputepuii
cornacua MupcoHa.

7.4. MeTogn4ecKue Matepuasnbl, ONpeenstowme npouesypbl OLEHMBAHUSA 3HAHUNA,



YMEHUA W HaBblKOB, W ONblTa AeATENIbHOCTU, XapaKTepu3ywlWmMXx 3Tanbl (opMMUpPOBaHUSA
KOMMETEHL WA

Tpe6oBaHMA K KOHTPO/IbHOW paboTe.

KoHTponbHasa paboTa npegcTaBnser coboid oOAMH M3 BWUAOB CaMOCTOSITE/IbHOM pPaboThl
obyvarouimxca. Mo cyTm - 3TO W3N0XKeHWe OTBETOB Ha OMnpefefieHHble TeOpeTUYecKue BOMPOCHI MO
yuyebHOl AucuuMnanHe, a TakXe pelleHWe NpakTUyeckux 3afady. KOHTponbHble NpoOBOAATCH ANA TOro,
4yTobbl pa3BuTb y 06yvalLWMUXca CNOCOGHOCTM K aHanM3y Hay4yHoli W y4yebHOI nNuTepaTypbl, YMeHue
0606w aTb, CUCTEMATU3NPOBATL U OLEHMBATb NMPAKTUYECKNIA M Hay4YHbI MaTepuan, YKPennaTb HaBblKU
0BNAJEHUSA NOHATUAMW ONPELENEeHHON HAYKU U T. .

Mpu oLeHKe KOHTPOLHOI NpenojaBaTenb PYKOBOACTBYETCS CEAYIOLWMMUN KPUTEPUAMMU:

- paboTa 6blna BbINOSIHEHA aBTOPOM CaMOCTOATENbHO;

- obyuvalouwwiica nogobpan [OCTATOYHbIA CMWUCOK /AUTEPaTypbl, KOTOPbI/i Heob6xogum ans
OCMbIC/IEHUSA TEMbI KOHTPOJ/IbHOW;

- aBTOp CyMeNn COCTaBUTb JIOTUYECKM OOOCHOBAHHbIM MNNaH, KOTOPbIi COOTBETCTBYET
NOCTaB/IEHHbIM 3afa4yaM v ChOpMYIMPOBAHHOW Lenu;

- obyualouwuiica npoaHanM3npoBan matepuan;

- KOHTpOofibHas  paboTa  oTBeyaeT  BCeM  TpebBOBAHMAM  YETKOCTWM  WU3NOXKEHUA U
apryMeHTUPOBAHHOCTMU, 06BEKTUBHOCTM M JIOTUYHOCTU, TPAMOTHOCTU U KOPPEKTHOCTMK;

- obyvarowunitca cymen 060CHOBaTb CBOK TOUKY 3peHUS;

- KOHTpoO/bHasa paboTa oopmieHa B COOTBETCTBUU C TpebOBaHUAMMU;

- aBTOp 3aWMUTUA KOHTPONbHYIO M YCMELWHO OTBETU Ha BCE BOMPOCHI NMpenojaBaTtens.

KoHTponbHasa paboTa, BbIMOMHEHHAA HeOPEXHO, He MO CBOEMY BapuaHTy, 6e3 cob6/M0AeHUA
npasun, nNpegbABAfeMblX K ee 0o(OopM/eHWIo, Bo3Bpaliaetca 6e3 NPOBEPKM C YKazaHWUEM MNPUUUH,
KOTOpble 40BOAATCA L0 ob6yyatouierocs. B aTom cnyyae KOHTPOJibHasA paboTa BbIMOMHAETCA NOBTOPHO.

BapunaHT KOHTpPO/NbHON paboTbl BbifaeTcs B COOTBETCTBMM C MOPAAKOBbIM HOMEPOM B CNUCKE
MarmcTpaHTOB.

Kputepnun OUeHKMN 3HAHUI NPU HaNUCaHNM KOHTPOJIbHON paboThbl

OTMeTKa  «OT/IMYHO»  BbICTaBnseTca  obyuvallemycs, MOKasaBlIeMy  BCECTOPOHHMe,
cMcTeMaTu3npoBaHHble, T1y60KMe 3HaHUA BOMPOCOB KOHTPO/bHOW paboTbl UM YMEHWe YBEPEHHO
NPUMEHATb UX Ha MPaKTUKe NpW peleHnn KOHKPEeTHbIX 3afay, cBo60AHOe ¥ npasBu/ibHOe 060CHOBaHMWeE
NPUHATBLIX PELLEHNNA.

OTMeTKa «XOpOoLO0» BbICTaBAAeTCA obyvaloLemMycs, eCAM OH TBepAO 3HaeT mMaTepuan, rpamMoTHO
M NO CyuULecTBY W3naraet ero, ymeeT NPUMEHATb MOJIyYEHHble 3HAHWSA Ha NPaKTUKe, HO JONYyCKaeT B
OTBETE WM B pPeleHWM 3afay HeKOTOpble HETOYHOCTW, KOTOpPble MOXET YCTPaHMTb C MNOMOLLbIO
LOMONIHUTE/IbHBIX BONPOCOB NpenojaBaTtess.

OTMeTKa «y0BNeTBOPUTENIbHO» BbICTABNAETCA 00yyaloLemMycs, nokasaslwemy parMeHTapHbli,
pPa3pO3HEHHbI XxapakTep 3HaHW, HEeJOCTaTOYHO MpaBW/ibHble (OPMYNUPOBKM 6a30BbiX MOHATUN,
HapyLeHWa NOrMYeCcKOn NocnefoBaTe/lbHOCTM B U3N0XEHUM NPOrpaMMHOro mMatepuana, Ho Npu 3TOM OH
BNnafeeT OCHOBHbIMW MOHATUAMM BbIHOCUMbIX Ha KOHTPO/AbHYH paboTy TeM, Heo6X0AMMbIMUW [ANf
JanbHeliwero 06y4YeHUSs W MOXET MNPUMEHATb MNONYyYeHHble 3HaHMA no o06pas3uy B CTaHLAapTHOW
cuTyauum.

OTmeTKa «Hey[0BNeTBOPUTENbHO» BbliCTaBNAeTCA 06yyalolemMycs, KOTOpbIli He 3HaeT 60nbLuel
4acTW OCHOBHOIO COfiepXaHWs BbIHOCUMbIX Ha KOHTPO/bHYK paboTy BOMPOCOB TEM [AUCLUMJIUHBI,
ponyckaet rpy6ble OWN6KM B (OPMYIMPOBKAX OCHOBHLIX MOHATUA W He yMeeT WUCMO0Nb30BaTh
NONlyYeHHble 3HaHUS.

TpeboBaHMA K BbINOJIHEHWIO TECTOBOI O 3aaHunsA

TecTupoBaHne ABNAETCA OAHWM W3 OCHOBHbIX CPeAcTB (OPMasbHOrO0 KOHTPOAS Ka4vecTBa
obyuyeHns. 3TO MeTOL, OCHOBAHHbIA Ha CTaHAAPTU3MPOBAHHLIX 3a4aHUAX, KOTOpble MNO3BONAKT
M3MEePUTb MCUXOPMN3NONOTUYECKNE U NTUYHOCTHbIE XaPaKTEPMUCTUKM, a TaKXKe 3HAHWNSA, YMEHUS WU HABbIKK
MCNbITYEMOTO.

OCHOBHbIE NPUHLMNbI TECTUPOBaHUSA, CneaytoLue:

- CBfi3b C LENAMU 06Yy4YeHWs - Lenn TeCcTUPOBaHMA LO/DKHbI OTBeYaTb KPUTEPUAM COLMabHOM
MOME3HOCTU U 3HAYMMOCTM, HAYUYHON KOPPEKTHOCTU U 06 ECTBEHHOI MOAAEPXKKN;

- 06BEKTUBHOCTb - MCNO/Mb30BaHMWE B NeJarormyecknx M3MepeHMax 3Toro nNpuHLUuna npum3BaHo
He JONYCTWUTb CyObeKTUBM3MA 1 NPEAB3ATOCTM B NPOLECCE ITUX U3MEPEHUIA;



- CnpaBeA/MBOCTL W [NaCHOCTb - OAWHAaKOBO pfobpoXenaTenbHOe OTHOLWEHWE KO BCEM
obyvyarowumcs, OTKPbITOCTb BCeX 3TanoB Mnpouecca W3MepeHWi, CBOEBPEMEHHOCTb O3HAKOMJEeHUA
obyuvarLWwmnxcs ¢ pesynbraTamm U3MepPeHNii;

- CUCTEMATMYHOCTb - CUCTEMAaTUYHOCTb TECTUPOBaHWIA M CaMONPOBEPOK KaXAOro y4yebHOro
MOAYNSA, pa3gena U KaxAoih Tembl; BaXHbIM acfnekKTOM [JaHHOro npuHuuna sBnsetca TpeboBaHue
penpe3eHTaTUBHOIO NpeAcTaBfeHUs cofepXXaHna yue6HOro Kypca B cofepXXaHumn TecTa;

- TYMaHHOCTb U 3TUYHOCTb - TECTOBbIE 3a/aHNS M NpoLesypa TeCTUPOBaHUA LO/MKHbI UCKIKOYaTb
HaHeceHMe Kakoro-nub6o Bpefa obyuvalowmmcs, He JOMYyCcKaTb YLEMEHUS WX NO HaLMOHaNbHOMY,
3THUYECKOMY, MaTepnanbHOMY, pacoBOMY, TEPPUTOPUANBHOMY, KYNbTYPHOMY U APYTUM NpU3HaKam;

BaXHeAlnM ABNAETCA MPUHLMUM, B COOTBETCTBUU C KOTOPbIM TECTbl JO/KHbI 6bITb MOCTPOEHbI
no wMeToauke, obecneuyuBatolieli BbINOSHEHWe TpebOBaHW COOTBETCTBYHOLWeEro (eaepanbHOro
rocysapCcTBeHHOro o6pa3oBaTe/ibHOro cTaHaapTa.

B TecTOBbIX 3a4aHNAX UCNONb3YIOTCA YeTbipe TUMa BONPOCOB:

- 3akpblTafd ¢opma - fABAseTca Haubonee pacnpoCTpaHEHHON W npegnaraeT HECKO/bKO
anbTepHaTMBHbLIX OTBETOB Ha NOCTaB/IeHHbI BOMpoc. Hanpumep, obyyarowemycsa 3afaeTcd BOMpoc,
TPebyLWMNA aNbTEPHATUBHOTO OTBETA «4a» WU «HET», «ABASETCA» WU «HE ABAAETCSA», «OTHOCUTCA»
NN «He OTHOCMTCA» M T.n. TeCcTOBOe 3ajaHue, COAepXKaliee BONPOC B 3aKpbiTON (opme, BKAOYAET B
cebs O4WH WAM HECKOJIbKO NpaBW/ibHbIX OTBETOB W WHOrAa Ha3blBaeTCA BblGOPOYUHLIM 3afaHUEM.
3akpbiTas (opma BOMPOCOB MCMONb3YETCA TakXe B TecTax-3ajavyax C Bbl6OpPOYHbIMKM OTBeTamu. B
TECTOBOM 3ajaHuu B 3TOM cfyvae cHOpMY/MpOBaHbl YCNOBMe 3afayul M BCe HEOBXOAMMbIE WCXOAHbIE
JaHHble, a B OTBeTax NpeAcCTaBfieHbl HECKONbKO BapuaHTOB pe3ynbTaTa peWweHUs B YWCAOBOM WK
6ykBeHHOM Buge. O6yuvalolWmMiics JO/MKEH pewunTb 3ajadvyy W MokasaTb, KakoW W3 npeacTaBNeHHbIX
OTBETOB OH MOJyYuJI.

- OTKpbITadg opma - BONPOC B OTKPbLITON (hopme npefcTaBnseT coboii yTBepXAeHWe, KOTopoe
Heo6xoAnMO AONONHUTL. [laHHasa hopma MOXeT ObITb NpeAcTaBfeHa B TECTOBOM 3afaHuun, Hanpumep, B
BMAE C/IOBECHOr0 TeKcTa, opmynbl (ypaBHeHMs), rpauka, B KOTOPbIX NPONYLLEHbl CYLLeCTBEHHbIE
COCTaBfAOLME - YACTM CNOBa UK OYKBbI, YCNIOBHbIE 0603HAYEHUA, TUHUN NN N306PaXKEeHNA 3NEMEHTOB
cxembl u rpauka. Obyvawlwmincs [O/HKEH N0 NamATU BCTaBUTb COOTBETCTBYIOLWME 3MEMEHTbl B
yKasaHHble MecTa («NPonyCKu»).

- yCTaHOB/IeHWe COOTBETCTBUS - B JaHHOM cfyvyae obyuvarowemycs npeanaralT ABa Cnucka,
MeXAy 31eMeHTaMmn KOTOPbIX CefyeT yCTaHOBUTb COOTBETCTBMUE;

- YyCTaHOBfIeHME NOCNeA0BaTeNIbHOCTW - MpeAnonaraeT He06Xo4MMOCTb YCTAHOBUTL MPaBUbHYIO
nocneaoBaTe/lbHOCTb MpeAnaraeMoro cnucka cnoB uam gpas.

KpuTepun oueHKN 3HaHWUA Npu NPpoBeJeHUN TeECTUPOBAHUSA

OTMeTKa «OT/IMYHO» BbICTABNAETCA MNPW YCNOBUM MNPaBMIbBHOTO OTBeTa He MeHee 4eM 85%
TECTOBbIX 3a4aHWii;

OTMeTKa «XOpoLWo» BbICTABNAETCA NPW YCNOBUM NPaBUIbHOTO OTBeTa He MeHee uyem 70 %
TeCTOBbIX 3aflaHNIA;

OTMeTKa «y[0B/eTBOPUTENIbHO» BbICTABAAETCA MPU YCNOBUW MPaBMAbLHOIO OTBeTa He MeHee 50
%:;

OTMeTKa «HeyJ0BNeTBOPUTENbHO» BbICTABNAETCA NPW YCNOBUU MPaBUIbHOTO OTBETA MEHEE YEM
Ha 50 % TeCcTOBbIX 3aaHWii.

Pe3ynbTaThbl TEKYLETr0 KOHTPO/SA UCMONb3YOTCA NPU NPOBEAEHUM MPOMEXYTOUYHOM aTTecTaumnm.

KpuTepuun oueHKN 3HAHWIA Ha 3a4eTe

3ayeT - ¢opma NpPOBEPKU 3HAHWA, YMEHWA W HaBblKOB, NPUOGPeTEHHbIX ObyvalWwmMmuca B
npouecce yCBOEHMNA Y4ebHOro matepuana IeKLMOHHbLIX N NPaKTUYECKUX 3aHATUIA MO AUCLUNINHE.

3ayeT MOXET NMPOBOANTLCA B (DOpMe YCTHOTO onpoca no 6unetam (Bonpocam) uau 6e3 6uneTos, ¢
npeABapuTenbHOW NOArOTOBKOW unn 6e3 MOATOTOBKM, NO YCMOTPEHWIO Mpenojasatens. JK3aMeHaTop
BNpaBe 3a/aBaTb BONPOCHI CBepX 6usera, a TakXe, NOMMUMO TEOPETUYECKMX BOMPOCOB, AaBaTb 3afayu no
nporpaMme JaHHOro Kypca.

JK3aMeHaTOp MOXET MpocTaBUTb 3ayeT 6e3 onpoca unm cobecefoBaHMA TeM acnupaHTam,
KOTOpble aKTUBHO Y4acTBOBA/IN B MPAKTUYECKUX 3aHATUAX.

«3auTeHO» - BbICTABNAETCA NpPWM YCNOBUW, €CAW aCMUPAHT MOKasbiBaeT XOpPOLWWe 3HaHuA
M3y4YeHHOro y4yebHOro wmartepuana; CaMoOCTOATE/bHO, JfIOTUYHO W NOCNeAoBaTeNlbHO WM3naraeT MU
WHTepnpeTMpyeT MaTepmasnbl y4ebHOro Kypca; MOJSIHOCTbIO PacKpblBaeT CMbICN NpeAnaraeMoro Bonpoca;
BNnajeeT OCHOBHbIMW TePMWHAMW M MOHATUAMM U3YYEHHOrO Kypca; MOoKasbiBaeT YMeHWEe MepenoxuTb
TeopeTnyYecKne 3HaHUs Ha NpeanofaraemMbliil NpakTUYeCcKunii onbIT.



«He 3a4TeHO» - BbICTABAAETCA MPU HaNUYMKU CePbe3HbIX YMNYLLEHWI A B MPOLLECCE M3M0XEHUSA
yyebHOro martepuana; B CAyyae OTCYTCTBUSA 3HAHWUIW OCHOBHbLIX MOHATWIA W onpefeneHUii Kypca Wu
NPUCYTCTBMU 6OMbLLWIOF0 KOAMYEeCcTBa OWMOOK NpPU WMHTEpNpeTauuMu OCHOBHBLIX OMNpedeneHunin; ecnu
acnupaHT MnoKasbiBaeT 3HaYWTeNbHble 3aTPYAHEHUA MpW OTBETe Ha MPeANIOXKEHHbIe OCHOBHble W
JOMONMHWUTENIbHbIE BOMPOCHI; MPU YC/NOBUW OTCYTCTBUM OTBeTa Ha OCHOBHOW W [OMNOAHUTESNbHbIA
BOMPOCHI.

Kputepnun oueHKM 3HaHWUIA Ha 3K3aMeHe

JK3aMeH MOXeT MpPoBOAUTLCA B (pOopmMe YCTHOro onpoca no 6unetram (Bonpocam) unu 6e3
6uneToB, C npeaBapuTeNbHON MOATFOTOBKON MAu 6e3 MOArOTOBKW, MO YCMOTPEHWKO npenogaBaTens.
JK3ameHaTOp BnpaBe 3afjaBaTb BOMPOCHI CBepx 6uneta, a TakXe, MOMUMO TeOPETUYECKUX BOMPOCOB,
faBaTtb 3afa4yun Mo nporpamme LaHHOro Kypca.

JK3amMeHaUUoHHble  6uneTbl  (BOMPOCbI)  YTBEPXAAKTCA Ha 3acefaHuyn  kagedpbl U
NoANuCbLIBalOTCA 3aBegyllWmnmM Kagegpoii. B 6unete gonxHO cogepxatbca He 60n1ee Tpex BOMPOCOB.
KomMnnekT aK3ameHauMOHHbIX 6GMNETOB MO AUCUUNANHE LOMXKEH cofepxaTb 25— 30 6uneTos.

3K3aMeHaTOp MOXeT NpoCTaBUTb 3K3aMeH 6e3 ompoca uau cobecefoBaHMA TeM CTyAeHTam
KOTOpble aKTUBHO Y4acTBOBa/N B CEMUHAPCKUX 3aHATUAX.

OTMeTKa «OTANYHO» - CTYAEHT rNy6oKO ¥ MPOYHO YCBOMA Becb MNPOrpaMMHbIA maTepuan,
ncyepnbiBaloLLe, NOCNef0BaTeNIbHO, FPaMOTHO WM NOTMYECKU CTPOMHO €ero m3naraet, TECHO YBA3bIBAeT
Teoput ¢ NpakTukoin. CTyAeHT He 3aTPYAHAETCH C OTBETOM MpU BULOU3MEHEHWU 3afaHus, cBO6OAHO
crnpaBfseTcs C 3afgavyaMu, 3ajaHMAaAMU W APYTMMMW  BUAaMW MNPUMEHEHWA 3HAHWIA, NpPaBW/IbHO
060CHOBbIBaeT MPUHATbIE pelleHuns, BlajeeT PasHOCTOPOHHWMMU HaBblkaMW W MPUEMamMun BbIMOJHEHUSA
npakTMYecknx paboT, O0OHapy>XMBaeT YMEHMEe camoCTOoATeNbHO 0606WaTb WM W3naraTb MaTepuan, He
Jonyckas owmnbok.

OTMeTKa «XOpOLWOo» - CTYAEHT TBEPAO0 3HAET NPOrpaMMHbI MaTepuan, rpaMoTHO U MO CYL,ecTBYy
n3naraeT ero, He LOMNYCKaeT CYL,eCTBEHHbIX HETOYHOCTEW B OTBETE Ha BOMPOC, MOXET MPaBU/IbHO
NMPUMEHATb TEOpPeTUYEeCKWe MOJMOXKEHNS W BnajeeT HeOo6XOAMMbIMW HaBblKAMW MNPU  BbIMOJHEHUN
NPakTUYECKNX 3afaHWi.

OTMeTKa «y[0BMeTBOPUTENbHO» - CTYAEHT YCBOMA TONbKO OCHOBHOW MaTepuan, HO He 3HaeT
OTAENbHbIX AeTanei, AONyCKaeT HETOYHOCTW, HEAOCTAaTOYHO MpaBW/ibHble POPMYAUPOBKKU, HapyluaeT
nocneaoBaTe/lbHOCTb B W3/IOXKEHWW NPOrpaMMHOr0 Matepuana W WUCNbITbIBaeT 3aTpyfLHEHUS B
BbIMOMHEHWW MPAKTUUYECKNX 3afJaHWii.

OTMeTKa «HEeyAO0BNETBOPUTENIbHO» - CTYAEHT He 3HaeT 3HaAuYWTeNbHOM 4acTW MNPOrpPaMmMHOro
maTepuana, [ONyckaeT CYLWECTBEHHble OWWOKW, C 6OAbWKUMMK  3aTPYAHEHUSMU  BbIMOAHSAET
npakTuyeckme paboThbl.

KpuTepnuun ocBoeHMA OHMaNH Kypca

[vana3oHbl WKanbl OLEHUBaHUSA OueHka nponucso
(100-6anbHan wkana)
90-100 OT1nnyHo
75-89 Xopowo
60-74 Y OBNeTBOPUTE/NbHO
0-59 HeypnoBsnetsopuTenbHO
8. Y4yebHO-MeTOaMYECKOE N MHPOPMALMOHHOe 0becnevyeHUe AUCLUNNHDI

8.1. ocHOBHada nuTepaTypa

1. Kypc BbicWweli mateMaTuKn [3neKTpOHHbIN pecypc]: yyebHuk. Y. 1/ M.K. BegaHokos M.K. n gp. —
Malikon: MarapuH o.r. 2013. - 384 c. - Pexum gocrtyna:

httn://lib.i'nkgtu.ru:8QQ2/libdaTa.php?id=2000047917

2. Kypc Bbicweli matemaTukn [OneKTpoHHbIN pecypc]: yuyebHuk. Y. 2/ M.K. begaHokos M.K. u gp. -

Maikon: MarapuH o.r. 2013. - 279 c. - Pexum joctyna:

http://iib.mkgtu.fu:8002/!ibdata.php?id-2Q00047918

3. Uysako E.b. C60pHMK 3agay No BbicW el MaTemaTuke: Yuyeb6Hoe nocobue gna 6akanaBpoB.—Maiikon:

T KyyepeHko B.O., 2014.—180c.

4. Wunayes, B.C. Bboicwasa matemaTnka [OnekTpoHHbIli pecypc]: yuyebHmk / B.C. LUunayeB. - MockBa:


http://iib.mkgtu.fu:8002/!ibdata.php?id-2Q00047918

NH®PA-M, 2019. - 479 C. - 3bC <(Znanium.com» - Pexxum pocryna:
hilp:///nanium.com/calalog/producl/990716

8.2. jononHuTenbHaga nuTepaTtypa:

5 MaTemaTnka B npumMmepax U 3afavyax [SNeKTPOHHbIA pecy”3c]: yuebHoe nmocobue / J1.H. XXypbeHko [u
ap] - M., WH®PA-M. 2019. - 372 c¢. - O3OBC «Znaniiim.com» - Pexum poctyna;
htTp:"yznaniu;n.com/catalog/product/989802

6. Kywmxesa, C K OCHOBbl TeOopuum BEPOATHOCTEN W MaTeMaTU4YeCKON CTaTUCTUKWN [DNEeKTPOHHbIN
pecypc]: yuebHoe nocobue / C.K. Kymxea, J1.)K. ManaHgxsaHy, O.M. LWWessikoBa - Maiikon : MarapuH
O.r., 2013. - 136 c.“Pexum goctyna: http://lib.mkgtu.ru:8002/libdata.php?id~"2000029460

8.3./IH(hopMayNOHHO-TETEKOMMYHUKALLMOHHbIE PecypcCbl CeTU «/IHTEpHEeT»

- Oo6pasoBaTenbHblii  noptan ®rBOY BO «MITY»[OnekTpoHHbIA pecypc]: Pexum pgoctyna:
https://mlcgtu.ru/

- OduumnanbHblii cainT MpaBuTenbcTBa Poccuitckoin Pepepauynmn. [SNeKTPOHHbIA pecypc]: Pexum
poctyna: http://vv*-w.gQvemment.ru

- WHhopmauMoHHO-NpaBoBOil nopTan «lapaHT» [ONeKTPOHHbLIA pecypc]: Pexum gocTtyna:
http://wvvw.garant.ru/

- HayuyHas anekTpoHHas 6mubnuoteka www.eLIBRARY.RU - Pexum goctyna: http.7/elibrary.ru/

- ONeKTPOHHbIW KaTanor 6ubnmnotekn —Pexum goctyna: //hrtp://lib.mkgtu.ru:8004/catalog/fol2;

- EQMHOe OKHO focTyna K o6pasoBaTenbHbIM pecypcaM: Pexxum goctyna: http://window.edii.ru/

- CoBpemeHHasi uuppoBas ob6pasoBaTenbHasa cpega B Pd® (CLOC): Pexum pgocTyna:
https://online.edu.ru/

- OHnaiiH Kypc «MaTemMaTMyeckunii aHanus»: Pexxum gocTyna:
https://vvww.lektorium.tv7matematicheskii-analiz - pecypc nNoMoXeT U3y4YuTb YHUBEPCUTETCKUI KypC
MaTemMaTM4yecKOro aHanusa, pa3obparbCcs B peELUEHMN OCHOBHbIX 3a4a4 M MOAFOTOBUTLCA K 9K3aMeHaMm Mo
BbiCLIEel MaTemMaTWKe, MOXHO pewaTtb MpUMepbl BMecTe C aBTopamy B YyAOOHOM ¢opmaTte -
npocmatpmuBas BUAEOPONUKU NN U3ydas APYTrue maTepuansl Kypca.

- OHnaiiH Kypc «JlnHeliHaa anrebpa u aHanUTMYeCcKas reoMeTpusa»: Pexxum gocTyna:
httDs://vvnvnvmlektQrium.tv/linear-algeblea - B BMAeOpONMKax aBTOPbl Kypca OOBACHAT KAOUYEBbIE
MOHATWA U MPUBOAAT MPUMEpPbI PeLeHna TUNOBbIX 3ajay anre6pbl U aHaNMTUYECKOW reomeTpuun. bonee
NoApO6HO U3YUYMTb TEOPWUIO MOMOTYT LOMNOMHUTENbHbIE MaTepManbl Kypca, a 3aKpenuTb 3HAHUSA MOXHO,
BbINO/IHAA 3a4aHNs 415 CAaMONPOBEPKMN U OL,eHNBAEMble TECThI.

- http:/lwww ,mathprofi.ru/ - pecypc npegHasHayeH AN CTYLEHTOB TEXHUYECKUX, 3KOHOMUNYECKUX
M rymMaHuWTapHbIX cneyuanbHocTei. Kaxgblii, KTO ocBauBaeT BbICWIYID MaTeMaTUKy, HaigeT Hemano
Mose3HbIX YUeOHbIX MaTepuanoB, N3M0XEHHbIX B LOCTYNHOW (opme.

- https://lwww.webmath.ru/ - matemaTnyeckne OHNAalH CEpPBUCHI ANS MOMOLLM WKONbHUKAM U
CTyAeHTaM C pelweHueM 3agay no MaTemMaTuke, (PU3MKe, TEOPUM BEPOATHOCTUM U MHOTMM [LPYrUM
npegmeTam. Ha caliTe npeAcTaB/feHO MHOTO OHMAaMH KanbKylsaTOpPOB.

- https://math.semestr.ru/ - oHnaiH KanbKynATOPbI MO Pa3fIMYHbIM pa3genam maTemaTuku.

9. MeTognyeckune ykasaHusa 4N o6y4varloLwmxcsa no 0CBOEHUIO gucumnaMHbl (Mogyns)
CoBeplleHCTBOBaHWE MEeTOA0B YMpaB/ieHUAs W MJaHUPOBaHUA XO3AWCTBEHHOIW [eATeNbHOCTN B
3HAYMTENbHONW Mepe CBA3aHO C MNPUMEHEHWEM B HayKe W MNpaKTUKe MaTeMaTM4YecKuX MEeTO0B
nccneposaHus.

Llenb Kypca MaTemMaTMWKM B cuUcTemMe TMOArOTOBKW 6akanaBpa - OCBOeHWe He0b6X04MMOrO
mMaTemMaTnyeckoro anmnapara, NoMoratmLero aHaanmsMposatb, MOAENNPOBATL U pewaTb NpUKNagHble
3ajayv, NCnosb3ys B cnydae Heobxogumoctn SBM.

3agaun M3yyeHMs MaTemMaTWKM Kak (yHAaMeHTanbHOW AUCLUNAUHBI COCTOAT B PasBUTUU
NOTNYECKOTO M anropuTMUYECKOro MbllWNEHUA, B BblpaboTKe YMeHUS MOLENMPOBaTb peasibHble
npoueccbl, B OCBOEHWU MPUEMOB WMCCNELOBAHUS W peLlleHUs MaTemaTuyecku (GopMann3oBaHHbIX
3afay, B 0BNafjeHnn 0CHOBHbLIMW MeTOLaMWN MaTEMATUKMN.

Llenbto nekr™uii sBnseTCA N3N0XeEHME TEOPeTUUYECKOro MaTeprana U UanlCcTpayns ero npuMepamm u
3ajavyamu; WCTOpPUM MOABMEHMA Hambonee BaXHbIX MOHATUIA K pe3ynbTaToB. OCHOBHbIM
TeopeTUYeCcKUM pesynbTaTam AO/KHbI CONYTCTBOBaTb MOACHEHWUS 006 MX NPUIOXKEHUAX K APYTrUM
pasgenaMm maTemMaTuku U K ApYyrum Haykam.

Llenblo npakTUYECKUX 3aHATUIA SBNAETCA 3aKpenneHue Teopetmueckor,0orl UNOLLUN3 nekuuin n

n BVEIVOA MITY
. JN L_/ICAwycoBA E,E. /


http://lib.mkgtu.ru:8002/libdata.php?id%5e2000029460
https://mlcgtu.ru/
http://vv%5e-w.gQvemment.ru
http://wvvw.garant.ru/
http://www.eLIBRARY.RU
http://window.edii.ru/
https://online.edu.ru/
https://vvww.Iektorium.tv7matematicheskii-analiz
http://WWW
https://www.webmath.ru/
https://math.semestr.ru/

BbipaboTKa YMeHUA pewlatb NPUMeEpPbl U 3afjavu 418 NOCNeAYHOLWEero NpUMMeHeHNs MaTeMaTUYECKNX
METO/0B B 3KOHOMUYECKNX, TEXHUYECKNX N COLMANbHbBIX MPUNIOXKEHUAX.

3ajgayun M3yyvyeHus AUCLUNNUHBI COCTOAT B peanvsauunun TpeboBaHMiA, ycTaHOBNEHHbIX B ®TOC BO
NMOAroToBKe 6akanaBpoB MO HanpasieHnto «CTPOUTENLCTBOY.

B xofie n3yyeHnsa AUCLMUNINHBI CTABATCA 3ajayu HayunThb obyyvarowmuxes:

- UCMO/Ib30BaTh B CBOEW NPAKTUYECKOW LeATeNIbHOCTU MaTeEMATUUYECKNE METOAbl Y MOLENN;

- OpueHTMpoBaTLCA B BbIOOpe Haubosiee NOAXOAALWLEro MaTEMATUYeCKOTro WHCTPYMeHTapusa npu
peweHUn crodwmnx nepeg HUmuM 3afad. Crofa OTHOCUTCA, B MepBY ouepefb, U3yvyeHWe METOL0B
cbopa u 06paboTKM CTATUCTUYECKOW MHPOpMaLMM, a TakKXKe OLEHKA COCTOAHMA U MEpPCneKTUBbI
pasBUTUA coLManbHbIX N IKOHOMUYECKUX MPOL,eCCOoB;

3agaveii mMaTemaTuku fBnseTca o06yvyeHWe CTYAEHTOB TMPMMEHEHMIO Pa3NMYHbIX CNOCO60B
MCNONb30BaHUA MONYYEHHOW WMHGpOpMauMm - OT NPOCTOro NOTrMYEeCKOro aHanmsa [0 COCTaB/IeHUS
CNOXHbIX MaTeMaTUUYECKMX Mogeneli n pa3paboTkn matemaTnyeckKoro annapara Ux MccnefoBaHus.

MeTognyeckue ykasaHnsa No 0CBOEHUIO AUCLUNINHDI

No Paspen PaccmatpuBaemble PekomeHagyemas  Tunosble OHnaiH
BONPOCHI nutepatypa 3agaun Kypc
1 cemecTp
1. NnHeliHas [LeincTteua Ha [1] [3] https://ww
anrebpa. matpuuamu. JInHenHble w.lektoriu

onepayuu. m.tv/linear
YMHOXeHue. -algebra
BbluncneHne
onpegenuTenei.
O6paTtHas maTtpuua.
CNny. Metog Kpamepa,
MaTPUYUHBbIN MeTof,
metopg Naycca

2. BekTopHas NnHeiinble  onepauum [1] [3] https://ww

anre6pa. Hapg BEKTOpaMMu. w.lektoriu

PasnoxeHne BEKTOPOB m.tv/linear
no 6asucy. JIMHelHbIe -algebra
onepauuu Hag
BEKTOpaMu, 3afaHHbIMU
KOOpANHaTaMu.
CkanapHoe
npovsBefeHue
BEKTOpPOB,

npunoxeHusa: paboTta
CWUAbl, Yron  Mexay
BeKTOpamun. BekTopHoe
npomnsBefeHue
BEKTOPOB,
NpUNOXEeHUA: naowagb
napannenorpamma,
MOMEHT CWNbI.
CwMellaHHoe
npounssefeHune
BEKTOPOB,
NPUNOXEHUSA: 00bEM
napannenenunega.


https://ww

AHannTnyeckas
reomeTpus.

KomMmnnekcHble
yucna.

YpaBHeHMe Npamoii: ¢ [3] [4]
YT/I0BbIM

KoahhULMEeHTOM,

oblee, B OTpesKax.

Yron mexay AByMmA

npsMbIMU, YCNOBUA

napannenbHoCTn U

nepneHauKynapHOCTH.
KpuBble BTOpOro
nopsgka

MnockocTsb: oblwee
ypaBHeHue, NMoHATME
HOPManbHOro BeKTOpa.
Yron Mexay
NAOCKOCTAMM, YCNOBUS
napanienbHocTu 7
nepneHANKYNApHOCTH
[BYX NNOCKOCTEMN.
Mpamas B
npocTpaHCcTBe: MOHATME
HanpasnALWero
BEKTOpa, KAHOHWUYeCcKoe
ypaBHeHMe npamonm,
obuwee ypaBHeHMe,
napameTpuyeckoe

ypaBHeHne. B3sauMHoe
pacnosioxeHue ABYX

npAMbIX B
NnpocTpaHcTBe. Yron
mMexay NpAMbIMUA.
B3anmHoe

pacnonoXxeHne npsamoi
M nnockoctu. Yron
Mexay npsAmMoli "

NA0CKOCTbIO.
OCHOBHble NOHATUSA. [1] [3]
Anrebpanyeckas
opma 3anucu
KOMMIEKCHOTO  yucna
LencTtBus Haj
KOMMNIEKCHbIMM
yncnamm B
anrebpanyeckoii opme
3anucu.
TpuroHomeTpuryeckas
thopma 3anucu
KOMMNIEKCHOT0  4ucna
Lencteus Hag
KOMMNNEKCHbIMU
ynucnamu B
TPUTOHOMETPUYECKOI
thopme 3anucu.

lMokasaTenbHas Qopma
3annMcu KOMMJEKCHOTO
yncna. [eicTBua Hap
KOMMIEKCHbIMK

https://ww

w.lektoriu

m.tv/linear
-algebra



Mpegen
nocnefoBaTesfibHO
cTun. npegen

hyHKUMN.

OundhdepeHynans
HOe uncuyucneHue
(hYHKUMN  OfHO
NMepPeMeHHOIA.

OudhdhepeHynans
HOe MCYucCieHune

GyHKUMn___

yncnamm B
nokasatenbHoOn opme
3anucu.

Onepavuun Haj [1] [3,4]
MHOXeCTBamu.
JekapToBoe
npoussegeHune
BEKTOpPOB. Yucnosas
NnocnefoBaTelbHOCTb.
Mpegen YMC/IOBO
nocnefoBaTeNlbHOCTH.
Mpepen hyHKLMN.
3ameyartefibHble
npegensl.  PackpbliTue
HeonpeaeneHHoOCTe.
HenpepbiBHOCTb
(DYyHKLUMM B TOYKe.
Knaccuukauma Ttouek
paspbiBa OYHKUUN___
OcHoBHble npasuna [1] [3,4]
anddepeHUMpoBaHUS.
Mpomn3BOgHAA CMOXHOM
N 06paTHOM PYHKLWNA.
MoHATKe
andhgepeHymnana
hyHKLNK, ero
reoMeTpuyeckuii
cMmbica. MpumeHeHune
avdhepeHumana B
NPUBANKEHHbIX
BbIYNCIEHUAX.

Mpasuno NlonuTans.
PackpbiTue
HeonpeAeneHHOCTENA.
MHTepBansl
MOHOTOHHOCTH,
anropuTm ux
OTbICKaHUA.

IAKCTPEMYM (DYHKLNN.
Han6onblee un
HaMMeHbLIee 3HaAYEHUA
PyHKLMK,
HenpepbIBHOM Ha
0Tpe3Ke. BbINyKNoCTb
rpaguka pyHkumm,
TOYKM nepernba.
AcuUMNTOTHI rpauka
hyHKuumn. O6was
CXema uccnefoBaHus
(YHKLMN M NOCTPOEHUS
eé rpaguka.

2 cemecTp

OCHOBHbIE NOHATUA. [1] [3.4]
YacTHble npoun3BofHbIe
nepeoro nopsagka.

https://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz

https;//ww
w.lektoriu
m.tv/mate
maticheski
j-analiz

https;//\vw
w.lektoriu
m.tv/mate


https://ww

HECKO/IbKUX
nepemMeHHbIX.

WHTerpansHoe
ncuucneHue.

OnepeHynans
Hble YpaBHeEHUSA.

MonHbI
avthhepeHymnan
DyHKLUWN,

MpounssoaHasa no
HanpaBfeHWIo.
MpaguneHT. YacTHble
NpPou3BOA4HbIE BTOPOroO
nopagka. Teopema
LLiBapua.
OndhpepeHynan
BTOPOTO nopsgka.
[Mpons3BoaHble

CNOXXHOW hyHKLMN.
KacaTenbHas
NJ0OCKOCTb U HOpManb K
MOBEPXHOCTH.
JKCTpeMyM  hyHKLUMH.
Hau6onbue n
HaVMeHbllee 3HayeHue
MYHKUMN.
Amnupuyeckne
thopmynbl. MeTop
HaMMEHbLINX
KBa4paToB.
HeonpegeneHHbl i
nHTerpan. OCHOBHblE
METOAbl
WHTErpupoBaHus.
OnpepeneHHbli
nHTerpan. ®opmyna
HbloToHa-JTeiibHMUA.
3aMeHa nepeMeHHON 1
thopmyna
WHTErpupoBaHng no
4yacTaMm B
onpefefieHHOM
NHTerpane.
FeomeTpuyeckue
NPUNOXEHNS
onpefenieHHoro
nuterpana. Wuterpan c
6eCKOHEYHbIMU
npegenamu
WHTErpupoBaHus.
NWHTedan oT
paspbIBHON PyHKLUN.
OCHOBHBbIe NMOHATKUA.
OndhdepeHumnanbHble
ypaBHeHUA

pasfgenéHHbIMN n c

pasgenswwuMmmucs
NepeMeHHbIMMU.
OpHopoAHble
anthepeHynanbHble
ypaBHeHUA. JInHelHble
andpepeHumnanbHble

[1]

[2]

[3.4]
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Paabl.

Teopus
BEPOATHOCTEWN.

YpaBHeHMUS.
OvdpdepeHunansHblie

ypaBHeHus BTOPOrO
nopsagka.
OundpdepeHynanbHble
ypaBHeHuA BTOPOro
nopsgka,
jonyckarouime
MOHWXEHWE  CTeMeHwu.
NnHeHble

OAHOPOAHbLIE
andgepeHynanbHble
ypaBHeHUsA. JInHeliHble
HEeO4HOPOAHbIE
auddepeHynanbHblie

ypaBHeHUS
3 cemecTp
Yuncnosble pagbl. [2]

Mpu3HakKu CXOAUMOCTM
3HaKomnepeMeHHble
pALbI.
3Hakouepegytomnecs
pAAbI.

P YHKLUMNOHaNbHbIe
pAAbI. CTeneHHbIe
pAabI.
Knaccuyeckoe [2]
onpegeneHue

BEPOATHOCTH.

CaolicTBa

BEPOATHOCTH.

nemeHThI

KOMOGUHATOPUKM

feomeTpunyeckas

BepoATHOCTb. CymmMma

ABYX COBbITUIA.

Teopema C/IOXeHn4
BEPOATHOCTEN

HECOBMECTHbIX

cobbITUIA.

Mpown3segeHune

COObITUN, yCNOBHas
BEpPOATHOCTbL. Teopema

YMHOXEHNS ans

3aBUCUMBIX  COBBLITUIA.
He3aBucumble

cob6bITHA.

Teopema  YMHOXeHMWA
ans He3aBMCUMbIX
cobbITHi. dopmyna
NMOMHON  BEPOSITHOCTMW.
dopmynbl baiieca.

dopmyna BepHynnn.
Hanbonee  BeposiTHOE
4yncno yCNexos.
NokanbHas "

[3.4]

3]



WHTEerpanbHas Teopembl
MyaBpa-Jlannaca.
®opmyna lNMyaccoHa.

3. MaTemaTuuyeckaa BapuaunoHHble pagbl. [2] [3]

cTaTucTuKa. Amnupuyeckas
GhyHKLNS
pacnpegeneHus un ee
CBOJiCTBa.
Mpathnueckoe
n3obpaxeHune
BapuMaLMOHHbIX pPALOB.
Uncnosble
XapaKTepucTuKu
BapMaLMOHHbIX pPALOB:
cpegHsas
apudpmeTnyeckas, mojga
n MegmaHa, gucnepcus,
cpegHee
KBajpatuyeckoe
OTK/IOHEHNe,
KoagppuumneHT
BapmMayumn, HavanbHble
n LeHTpanbHble
MOMEHTbI, aCMMMeETpPUS
n 3skcuecc. TloHATHe
WHTEPBa/bHOTO
OLEHUBaHMA
napaMmeTpos.
[ oBepuTeNbHbIN
MHTepBan ANA OLEHKM
MaTeMaTMyecKoro
0XMNJaHns
HOPManbHOTro
pacnpegeneHus npu
N3BECTHOM CT.
MpoBepka
CTaTUCTUYECKUX

runoTes. Kputepuin X
K. MNunpcoHa.

10. MepeyeHb WHMOOPMALMOHHBLIX TEXHOMOrWUA, WCMOMb3YyeMbiX TMPU OCYLLeCTBIEHUN
obpa3oBaTenbHOro npouecca nNo AgucumnavHe (MOAYNK), BKAKYAA MepeyeHb MNPOrpamMMHOro
obecrneyeHUs U UHHOPMALMOHHBIX CNPaBOYHbIX CUCTeM (MPU HEOBXOAMMOCTN)

WNHhopMaynoHHble TEXHONOMUKN, UCNONb3yeMble MPU OCYLLecTBAeHMM 06pa3oBaTenbHOro npouecca
no AUCLUMNINHE, NO3BONAIOT;
- opraHusoBaTb npouecc 06pa3oBaHMsa MyTeM BU3yanusauuy M3yyaemoi MHpopmaLuy nocpeicTBoM
MCNOMb30BaHMA Npe3eHTaunid, y4ebHbIX (hUILMOB;
- KOHTPONMPOBaTb pe3yNbTaTbl 06YYeHNS Ha OCHOBE KOMMbIOTEPHOIO TECTUPOBAHNUS;
- aBTOMaTM3MpOBaTb pacyeTbl aHaIMTUYECKUX MNoKasaTeneil, NpPefyCMOTPEHHbIE MPOrpamMmmoi
Hay4YHO-uccnef0BaTeNbCKOW paboThl;
- aBTOMAaTM3UpoBaTh MOWUCK MHOpMaL My NOCPELCTBOM UCMOb30BAHMNA CMPABOYHbLIX CUCTEM.

10.1. TepeyeHb HEOOXOAMMOTO MPOrpaMMHOro obecnevyeHuns

1 Microsoft Office 2010 Homep npogykTa 14.0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-
018-0000106-48095



2. Adobe Reader 9 BecnnatHo

3. OC Windows
23.01.2012, 6eccpouHbIit

7 TlpodeccuoHanbHas,

4. Open Office 4.1.5, Apache 01.02.2019, nuueH3nsa LGPL.

5. 7-zip.org GNU LGPL

Microsoft Corp. Ne

00371-838-5849405-85257,

10.2.11epeyeHb HEOBXOAMMbIX MHPOPMALNOHHBIX CNPABOYHbIX CUCTEM:

Kaxablii obyyarowuiics B Te4yeHMe BCero nepuoga obyyeHus obecneyvyeH WHAMBUAYANbHbIM
HeorpaHMYeHHbIM JOCTYMNOM K 3/IEKTPOHHO-6M6IMOTEYHBIM CUCTEMAM:

1. 3BC «Znanium.com» lMpaBoo6nagatens: OO0 «HWL, MH®PA-M» Pecypc ncnonb3yetcs ¢
2013 roga Appec: http://znanium.com/ NONHOTEKCTOBbI KONMYECTBO A4OCTyNnoB 9 265 + IP
2. 9BbC IPRbooks lMpasoo6nagatens; OO0 «Ai Mun 3p Megna» Pecypc mcnonbsyerca ¢ 2016
roga Agpec: http://\"ew.iprbookshopmru/ konunuectso goctynos 8000
3. eLIBRARY.RU (H3B) MpaBoo6nagatens: OO0 «WMHTpa-LeHTp+» Pecypc ucnonb3yercs ¢
2009 ropa Appec: http://elibrarv.ru NONHOTEKCTOBbIA 6e3 OrpaHMYeHUs Koam4yecTBa AOCTYNOB

(peructpauus)
4. 9HB «KunbepneHnHka» MpaBoobnagatens: OO0 «WTeoc» Pecypc ucnonsdyetcs ¢ 2014 roga
Apapec: httD://cvberleninka.ru/ T10NHOTEKCTOBbLIA 6e3 OrpaHMYeHMs KONM4YecTBa [OCTYMNoOB

(perucTpayms

11. OnwucaHue maTepuanbHO-TEXHUYECKON H6a3bl HEOOX0AMMOI A1 OCYLLECTBNEHNS
o6pasoBaTeNbHOrO Npoyecca No gucumnamHe (Mogynto)

HanmeHoBaHUA crneumanbHbIX

MOMELLEHUA N NOMeLLEeHWI

ANS CaMOCTOSTENbHON paboTbl

YyebHble ayauTopun s
NPOoBeAeHUSA NEKLNOHHBIX
3aHATMI 311
yn.MepBomaiickaa ,191,3
3Tax.

YyebHasa ayguTopus ans
3aHATUIA CEMUHAPCKOrOo TUNa,
rPYNMOBbLIX N MHAMBUAYASTbHBIX
KOHCY/NbTaLWiA, TEKYLLErO
KOHTPOAS M NPOMEXYTOUYHOM
aTTecTauum:

314

yn.Mepeomaiickas ,191, 3
3Tax.

OcHalweHHOCTb cneynanbHbIX
NMOMELLEHNIA N NOMeLWeHNn ans
CaMOCTOSITeNIbHOM PaboThl

CneumnanbHble NOMeLeHNA
MepeHOCHOEe MYbTUMeANIAHOE
obopypoBaHue, focka, Mebenb Ans
ayautopuii

[MepeyeHb NNLEH3NOHHOTO
nporpamMHoOro obecneyeHus.
PekBU3NTbI NOATBEPXKAAIOLLETO

LOKYMeHTa

1. OnepaunoHHasa cuctema
«Windows», gorosop
0376100002715000045-0018439-
01 ot 19.06.2015; cBOGOAHO
pacnpocTpaHsemoe (6ecnnaTHoOe He
Tpebylowee NMLEH3NPOBAHNSA)
nporpammMHoe obecneyeHue: 1
MporpamMma gns BOCNPOU3BeLeHUs
ayamo v Bugeo gannos «VLC
media player»; 2. Mporpamma gns
BOCMPOM3BELeHNsA ayamno n Buaeo
tannoB «K-iite codec»; 3.
OducHblli nakeT «WPS office»; 4.
Mporpamma gna paboTsl €
apxuBamn «7zip»; 5. Mporpamma
4ns paboTbl C JOKYMEHTAMMU
topmarta .pdf «Adobe reader»;

lomelweHns gna camocToAaTeNbHON paboThl

MepeHOCHOE MyNbTUMELUNIIHOE
obopypoBaHue, focka, Mebenb Ang
ayautopui

. OnepaynoHHas cuctema
«Windows», gorosop
0376100002715000045-0018439-
01 ot 19.06.2015; cBobogHO
pacrnpocTpaHsiemoe (6ecnnatHoe He
Tpebytouee NULEH3NPOBaHNS)
nporpammMmHoe obecneyeHune: 1.
Mporpamma 415 BOCNpPOU3BELEHUS
ayauo v Bugeo daiinos «VLC
media player»; 2. Mporpamma gns

COrNACOBAHO

ekon MITY

[CAMYcoBa E.E.


http://znanium.com/
http:///%5e%5e%e2%80%a2w.iprbookshop%e2%96%a0ru/
http://elibrarv.ru

BOCNpPOMU3BELEHUA ayan0 ¥ BUAEO
thannos «K-lite codec»; 3.
OducHblii nakeT «WPS office»; 4.
Mporpamma gna pa6boThl C
apxuBamu «7zip»; 5. Mporpamma
Ans paboThbl C LOKYMEHTaMMW
thopmata .pdf «Adobe reader»;



JononHeHns 1 uaMeHeHUs B paboyeld nporpamMmme
3a / Yy4ebHbIW rof

B pabouyto nporpammy

(HauMmeHOBaHWE ANCUUNANHDI)

ANs HanpaBneHusa (cneynmanbHOCTW)

(Homep HanpaBneHusa (cneynanbHOCTK)

BHOCATCA cneagywouwne oOMNONTHEHNA N USMEHEHUA!

JONoNMHEHNS N U3MEHEHNSA BHEC

(nonxHocTb, ®.1N.0., noanucs)

Pa6ouas nporpamma nepecmMoTpeHa U oao6peHa Ha 3acefaHun Kadeapbl

(HaumeHoBaHMe Kageapbl)

« » 20 T.

3aBegyowmii kad egpoii

(nognuco) (©.1.0)



