MMWHOBPHAYKIW POCCUUA
degepanbHOe rocyfapCTBeHHOe 6HOMKETHOE 06pasoBaTe/IbHOE YUPEXAEeHNE BbICLUEr0
obpasoBaHus
«MaliKoncKunii rocygapCTBEHHbIN TEXHOTOrTMYECKNIA YHUBEPCUTET»

dakynbTeT VHXXeHEePHbIi

Kadegpa mMaTeMaTuKn, (OU3NKMU N CUCTEMHOIO aHanim3a

no y4yebHon paboTe
.N.3an0opoxHasn
75)0l0 .

PABOYAA MPOIMPAMMA
no AncumUnInNHe 61.6.06 MaTemartunka

Nno HanpasneHUIo
noArotToBkn bakanaspos  15.03.02 TexHonormnyeckue MalimHbl 1 060pyL0BaHMe

no NpouIo NOArOTOBKM MalluvHbl 1 annapaThbl NULLEBLIX NPOU3BOACTB

KBanmpukauma (CTeneHb)
BbIMYCKHNKA Bakanasp

nporpamMmma noAroToBkuM  Akagemuyeckuii 6akanaspuat
thopma 0byueHmsA 3aoyHas

rog Hadana nogrotoekn 2020

MAIKO



Pabouyast nporpamma cocTaBfieHa Ha ocHoBe ®IFOC BO n yyebHoro nnaHa MI'TY no
HanpaeneHnto 15.03.02. TexHoNOrn4yeckne MalinHbl U 060pya0BaHNe

CocTaBuTenb paboyeli NporpamMmmbi:

KaHAnAaT nefarornyecknx Hayk, AOLEHT Yyako E.b.
(BOMKHOCTL, YYEHOe 3BaHUe, CTENEHb) (mognucek) (¢.1.0)

Pa6ouas nporpaMmMa yTBepX/€eHa Ha 3acefjaHun Kageapbi

MaTeMaTuku, U3NKN 1 CUCTEMHOIO aHannsa
(HammeHoBaHUe Kadeapbl)

3aBefyloWwnin Kadeapor

«J19» 20 Or? Oémunna T.U.
(nognucs) (¢.1.0)

Opo06peHo yyebHO-METOLMYECKON KOMUCCUER (aKynbTeTa

(rge ocywecTBnseTca obyyeHue) « KH>> 20

Mpepcepatens

y4e6HO-MeTOANYECKOTO

coBeTa HanpasneHusa (CneunanbHOCTK)

(rpe ocywecTBnseTcs 0byyeHue) Cwuioxos X.P.
A(noanuce) (.1.0))

[ekaH hakynbTeTa
(rpe ocyulecTBnsieTcs 00y4YeHue)

20 'CxansgxoB A.*.
(mognuce) (®.1.0.)
COIrnACOBAHO:
HavaibHUK YMY ,
«C™» 60" 20 *4-7 ' Yypecosa H.H.
(noanpiv) (.1.0))

3aB. BbINyCKatoLLei Kadenpol
Mo HanpaBneHuto (CneunanbHOCTH) Cutoxos X.P.
(¢.1.0.)



1 Llenn n 3agavuv 0CBOEHUA ANCLUUNINHBI

MaTtemaTuka $BNSETCS He TONMbKO MOLIHbIM CPEACTBOM peLleHMs NPUKNaAHbIX 3adad K
YHUBEPCANbHbIM ~ SI3bIKOM ~ HAayKW, HO TaKXe W 3/eMeHTOM 06leli  KynbTypbl. [lo3Tomy
MaTemMaThyeckoe 006pa3oBaHWe CNeAyeT paccMaTpuBaTb Kak BaKHEWLYK  COCTaB/SOLLYHO
(hyHAaMeHTanbHOW NOArOTOBKM CheuuanucTa.

CoBpemMeHHass MatemMaTuKa XapakTepu3yeTcs MHTEHCUBHbIM MPOHUKHOBEHWEM B APYTrve HayKu.
Marematmyeckne METOAbl MPUMEHAIOTCA AN PELUEHUS camblX pPasHbIX 3afay - TEeXHUYECKuX,
(hM3NYECKNX, MexaHnyecknx 1 T.4. OcobeHHO BO3pacTaeT posib MaTEMATUKM B HaCTOALLEE BPEMS,
Korja LIMPOKO  WCMOMb3YKOTCA  KOMMbIOTEPHbIe  TexXHonormu.  M3yyeHme — mMaTeMaTuKku
COBEPLUEHCTBYET O0O6LWYI0 KyNbTypy MbIWAEHUA, AUCLMNIVHUPYET ee, MpuyvaeT YesoBeka
NOTNYECKN paccyXhaTb, BOCNUTLIBAET Y HEF0 TOYHOCTb M 0OCTOATENIbHOCTb apryMeHTaLunu.

Lleniblo 0CBOEHMSA AUCUUN/NHBI ABNSETCA COOTBETCTBUE COAEPXAaHMSA W KayecTBa MOLrOTOBKM
obyvarowmnxca efepasbHOMY rocyLapCTBeHHOMY 006pa3oBaTe/lbHOMY CTaHAapTy BbICLUEro
o6pasoBaHnsa 15.03.02«TexHONOrMYecKMe MallnHbl 1 060pyL0BaHNE.

2.  MecTo gucumnnuvHbl B cTpyKType Ol no Hanpas/ieHW0 MOAr0TOBKN

AvcumninHa «MaTemaTuka» BXOAWT B 6a30BYH YacTb 6/l0Ka AUCUMUMAMH  NOATOTOBKU
6akafniaBpa Mo HanpaB/IeHNI0 «TEXHOMOMMYEeCKMEe MallUHbI 1 060pYyA0BaHMES.

Jlornueckas u cogepXxaTeflbHO-MeTOAMYEeCKass B3aMMOCBS3b C APYTMMU  AUCUMNIMHAMU 1
yacTamu Ol BbipaXXaeTcs B CNeAYHOLLEM.

OvcunninHe «MaTtemaTvka» npeawlecTByeT obliemaTemaTuyeckasd MOAFOTOBKa B 06bEME
cpeAaHeli 06Lieobpa3oBaTebHON LWKOMbI MAN KOMMemxa.

B pe3ynbTaTe 0CBOEHMS MPeALLIECTBYHOLWNX ANCUUNANH CTYAEHT AOMKEH:

3HAaTb: OCHOBHblE MOHATUS W METOAbl 3NE€MeHTapHO MaTemaTWKW, FeoMeTpumn, anreépbl K
Hayan MaTemMaTh4ecKoro aHanm3a;

YyMeTb: NPOM3BOAWUTL AENCTBMS C YMCNaMMW; - WCMOMb30BaTb OCHOBHble anrebpanyeckue
TOXAecTBa Ana npeobpa3oBaHMst anrebpanyecknx BbIPOKEHWIA; - BbIMOMHATL FEOMeTpUYEcKUe
MOCTPOEHNS; fOKa3blBaTb MaTeMaTUYECKNE YTBEPXKAEHUS;

BNafleThb: MNpPUEMaMM BbIYMCMEHWUIA HA KaJbKynaTOpPe WHXEHEPHOrO0 TUMA; HaBblKaMu
MCNOMb30BaHNS MaTeMaTUUYECKUX CMPABOYHMKOB.

OCBOEHME [aHHOW AMCUMNAMHBI  Kak NpeALlecTBYOLIEA Heo6XoauMo Npu  U3yUYeHUn
CNeayowWmnx OUCUMNAMH:  (U3MKA, XUMUS, TEOPEeTMYECKas MeXaHUKa, 3MEeKTPOTEXHMKA U
3NEKTPOHUKA 1 ap.

3. lepeyeHb NNaHMPYeMbIX Pe3y/bTaToB 06Y4YeHWs MO AWNCLMM/IMHE, COOTHECEHHbIX C
NNaHUPyeMbIMU pe3y/ibTaTaMu 0CBOEHUSI 06pa30BaTe/IbHON MPOrpamMmbI.

MnaHWpyeMble pe3ynbTaTbl OCBOEHUA 06pa3oBaTe/ibHOW MporpaMMbl.

Mpouecc M3yvyeHUs AUCUUNINHBI Hanpas/eH Ha POPMUPOBaHME CeAYHOLNX KOMMETEHLMWA:

00LLeKYNbTYPHbIMK KomneTeHuuamu (OK):

- CMOCOBHOCTLIO K caMoopraHu3auum n camoobpasosaHuio (OK-7);

-06wenpogeccnoHanbHbIMK KoMneTeHunsamu (OMK):

- CMOCOGHOCTLI K MPUOGPETEHNIO C GONMbLUON CTEMEHbH) CAMOCTOATENbHOCTM HOBbIX 3HAHWUIA C
MCMOo/b30BaHMEM COBPEMEHHbIX 06pa3oBaTesibHbIX M MH(OPMaLNOHHBLIX TexHonornin (OMK-1);

MnaHupyemble pesynbTaTbl 06YHEHUS NO AUCLUMIINHE.

B pesyfnbTate 0CBOEHUS JUCLMUMIMHBI 6aKanaBp LO/MKEH:

3HaTb:

- CYWHOCTb 1 3HaYeHMe camoobpa3oBaHus;

- COBpeMeHHble 06pa3oBaTesibHble U UH(OPMALVOHHbLIE TEXHONOT UMK,
YMETb:



- CaMOpa3BMBaTbCS, NOBbILLATL CBOK KBaNM(MKALMIO 1 MacTepcTBO/

- BECTW MOUCK MH(OpMaLmn B ceT IHTepHeT,

BNafeTh:
- HaBblKaMWN CaMOCTOATENbHOW paboThbl/

- HaBbIKaMN MCMO/b30BaHNUS MH(OPMALIMK, NMONYYEHHON U3 ceTu IHTEpHET.

4. O6bEM ANCUNNANHBI N BUAbI y4e6HON paboTbl. O6Lan TPyA0EMKOCTb AUCUUMINHBI

cocTaB/iseT 12 3a4eTHbIX eanHuL, (432 yaca).

Bua y4ebHoi paboTbl

KoHTaKTHble Yacbkl (BCero)

B ToM uncne:

Nexkuun (J1)

MpakTuyeckme 3aHatusa (M3)
CemuHapsl (C)

NabopaTopHble paboTbl (JIP)
KoHTakTHas paboTa B nepuog aTrectauum
(KPAT)

CamocToaTensbHas pabota nog,
pykoBoAcTBOM npenogasatens (CPIM)
CamocTofATenbHada pabota ¢ (CP)
(Bcero)

B TOM uncne:

KypcoBoli npoekT(paboTa)
KOoHTponbHbIe paboThl

CocTtaBneHue nnaHa-KoHCMNeKTa
Mopbop v aHanu3 nNprMepos
V3yyeHne OHNaiH Kypca

KoHTposb (Bcero)

dopma NPOMEXYTOYHOIN aTTecTaLun:
(3a4€T, 3K3aMeH, sK3aMeH)

O6was TpysoeMKoCcTb (4Yachbl/3.e)

Bcero
yacos/3.e.

187,95/5,2

85/2.4
102/2.8

0,25/0,007

172,75/4,8

7212
28,75/0,8

72/2
71,3/2

432/12

1
68,25/1,9

34/0.95
34/0.95

0,25/0,007

75,75/2,1

36/1

3,75/0,1
36/1

3a4éT

144/4

CeMeCTpbl
2
68,35/1,9

34/0.95
34/0.95

0,35/0,01

40/1,1

4/0,1

36/1
35,65/1
3K3aMmeH

144/4

3
51,35/1,4

17/0.5
34/0.95

0,35/0,01

57/1,6

32/0,9
25/0,7

35,65/1
9K3ameH

144/4



5. CTpPYyKTypa v cofep>KaHune AUCLUM/NHbI

5.1. CTpyKTypa gncumniamnHebl

No
n/
n

10.

11.

Pasgen aucumnnuvHebl Buabl yuebHoW paboTbl, BK/IOYas
CaMOCTOATE/IbHYIO U TPYA0EMKOCTb
© (B vacax)
o
|_
3
2
; ™ = C g
5 £ S oz g
o o X O z
I X
CewmecTp 1L
JNnHeiiHas anre6pa 1-4 8 8 15,16
AHanuTtunyeckas 5-8 8 8 15,16
reomeTpus
KomnnekcHble uncna 9-10 4 4 13,95
Mpegen il- 6 6 16,32
nocnefoBaTe/IbHOCTW.
Is
Mpegen gyHKUMN.
OnddepeHuymnansHoe 14- 8 8 15,16
ncuncneHne MyHKUUM 17
O/[IHOW MepeMeHHOW
MpomexkyToYHas 17 0,25
atTectayms
CewmecTtp 2.
OnddepeHymnansHoe 15 10 10 12
NcUnUCNeHne yHKUNi
HECKOJIbKMX
NepeMeHHbIX
VHTerpanbHoe 6-11 12 12 14
ncuncneHve
OnddepeHymanbHble  12- 12 12 14
ypaBHeHus 17
[pomMexyToyHas 17 0,35 35,65
aTrecTayms
CewmecTp 3.
Paabl 1-6 6 12 18
Teopusa 7-12 6 12 22
BEPOSATHOCTEN
MartemaTnyeckas 13- 5 10 17
cTaTucTuka 17

PopMbl
TEKYLLEero
KOHTpoONSA

yCcrneBaemocTu
(no Hepenam
ceMecTpa)
®dopma
MPOMEXYTOUH
on
aTTecTaymu
(no
cemecTpam)

KoHTponbHas
paboTa
KoHTponbHas
pa6oTa
bnuu-onpoc
KoHTponbHas
pa6oTa

KoHTponbHas
pa6oTa
TectupoBaHue

KoHTponbHas
paboTa

3aueT

KoHTposibHas
pa6oTta
TecTupoBaHue

KoHTponbHas
pa6oTa

KOHTpoO/ibHas
pab6ora.

JK3aMeH B
YCTHOWA

thopme

KoHTpo/ibHas
pa6oTa
bnny-onpoc
KoHTponbHas
pa6oTa

KoHTponbHas
pab6ora.



MpomexxyTouHas 0,35 35,65 dK3aMeH B

aTTecTayus yCTHO
hopme
NTOIro 85 102 0,7 0,25 71,3 172,75



5.2.Cofep>KaHve pasaenoB AUcuunavHbl «MaTeMaTrKa», 06pa3oBaTe/ibHble TEXHOMOrMK. JIeKUMOHHbI Kypc.

Mn/ HanmeHoBaHune TpysoémMKOCTb
n TeMbl (Hacw)
ANCUMNNNHbI
L NuHelinas anrebpa 8/0,2
Il. AHannTtnyeckas 8/0,2
reomeTpus

CogepxxaHue

1 cemecTp

Matpuubl, 1eiiCTBMS ¢ MaTpULLAMM.

CsoiicTBa onepauui Haf
matpuuamun. [MoHATME 0b6paTHOM
MaTpuLibl. AnemeHTapHble

npeobpas3oBaHns. PaHr mMaTpuubl.
Teopema 0 6a31CHOM  MWHOpE.
Onpegenvtenn 2 1 3 MOPALKOB.
Nx cBoiictBa. Anrebpanyeckue
fononHexnusa. Onpegenuteny n-ro
nopsagka. CuUCTEMbl  JIMHENHBIX
ypaBHeHWin. OCHOBHble MOHATUS.
MpaBuno Kpamepa. MaTpuyHbIi
METO/ PeLUeHNs CUCTEM NNHERHbIX
ypaBHeHun. Teopema KpoHekepa-
Kanennn. Metog Maycca.

BekTopbl.  JIMHeliHble onepauun
Hap, BekTopamu. Mpoekuums BeKTopa
Ha ocb. HanpaenfioLime KOCUHYCbI
BekTopa. JnunHa Bektopa. Cuctema
KOOpAMHAT Ha MpSMOWA, MI0CKOCTU
N B npocTpaHcTee. [pocTpaHCTBO
R2 n R3 TllonspHasa cuctema
KoopaunHat. CKanspHoe, BEKTOPHOe

M CMellaHHoe  MpOU3BefeHNe
BEKTOpOB. WX  cBoilcTBA W
BbIPKEHNE B KOOPAMHATHOM

(hopme. YcnoBre OpTOroHasIbHOCTM
M KONNMHEapHOCTW  BEKTOPOB.

dopmu-
pyemble KoMrie-
TeHumn

OK-7
OrkK-1

OK-7
OrK-1

PesynbTaTbl 0CBOEHUSA
(3HaTb, yMeTb, BNajeTb)

3HaTb:  OCHOBHble  MOHATUA K
Teopembl JIMHEHON anre6pbl

YMeTb: CKnafblBaTb, MEPEMHOXAaTb
MaTpuLbl,  HaxoAuTb  OOpaTHYO
MaTpuuy. BbluncnaTth onpegenvrtenu
2,3,...,n-ro nopsagkos. Pewarts CJ/TY
metogom  Kpawmepa, MatpuyHbIM
MeTogoM, MeTofom [aycca. Pewatb
ogHopoAgHble CAY.

Bnagetb:  peweHnem C/NY ¢
MOMOLLbHO KOMMbIOTEPHbIX
nporpamMm.
3HaTb: OCHOBHble MOHATUA W”
TEeopembl aHanNTNYecKow
reomeTpum.

YMeTb: WCMO/b30BaTh MOMYYEHHYHO
MHOpMaUUo NS pelleHns 3agad
reOMeTpUN.

BnageTb:  HaBblkamu  c6opa U
aHanu3a MHpopMaLnK, ANs peLleHus
3a7a4y MOBbILIEHHOI TPYAHOCTW.

Oob6pasoBa-
TeNbHble
TEXHO0r NN

Nekuymsa
OHnaiiH-Kypc
«JlnHeliHas
anrebpa "
aHamTn4yecka
A reomMeTpus»

Nekuns
OHnaiiH-Kypc
«JInHeliHasa
anreépa un
aHannTMyecka
A reoOMeTpua»



KomnneKkcHble
yucna

4/0,1

MNpunoxeHve B reoMeTpum U

TexHuke.  MpocTeiiwme  3agaum
aHaIMTNYECKOM reoMeTpuu.
Pa3inuHble  BWUAbl  YypaBHEHMS

MpAMON Ha NIOCKOCTU. YpaBHEeHMUA
MA0CKOCTU n npAMoii B
MPOCTPaHCTBe. Mpr3HaKu
napaniesibHoCTu npsmMon 7
MA0CKOCTMW. Yron Mexay
M10CKOCTAMU. Yron Mexay
MpAMOi 1 NIOCKOCTbIO. KpuBble
BTOpPOro nopsigka. [loBepxHOCTK
BTOpOro nopsgka. OKpPY>XHOCTb,
annunc, napaéona, runep6ona. Vix
reoMeTpuyeckne  CBONCTBA U
ypaBHeHus. 1oBepXHOCTU BTOPOro

nopsaka (annuncongpl,
runep6onongel 1 T.4.). ToHATUE
NIHEHOro MPOCTPaHCTBA.
Mpymepsl. JInHeiHble
MOAMPOCTPaHCTBA. INnHelinas

3aBUCUMOCTb. Ba3suc. JInHeliHble

0TOOPaXKEHWS. Co06CTBEHHbIE
BEKTOPbI 1 COBCTBEHHbIE 3HAYEHUS.
MHnmas eanHnLa.
Anrebpanyeckas ¢opma 3anmcu
KOMM/IEKCHOIO ymcna.
306paxkeHne KOMMJIEKCHOT O

yucna Ha nnockoctu. [eicTBus
HaZ KOMIM/EKCHbIMWA 4ucnamy B
anrebpamyeckoin opme 3anucu.
TpuroHomeTpu4yeckas thopma
3anucyM  KOMIMJ/IEKCHOTO  yucha.
[JelicTBus  HaL,  KOMMJIEKCHbIMU
ynucnamym B TPUTOHOMETPUYECKONA
thopme 3anucu.  [MoKasaTe/ibHas

OK-7
OlK-1

3HaTb: noHATNE
eANHNLbI, thopmbl
KOMMJIEKCHOTIO ymcna
YMeTb: coBepllaTb AENCTBUA Haf
KOMMMEKCHbIMU YMCNaMi B PasHbIX
thopmax 3anucu. Bnagetb:
TEXHUKOM  nepexoja OT  OAHOM
(hopMbI 3anmcKu K Apyroii.

3anncu

MHUMoOIA  Jlekumnn.



Mpepen
nocnefosartesibHoe
™.

Mpegen gyHKUMN.

6/0,2

(hopmMa  3annMcu  KOMIJIEKCHOIO
yncna. DevicTBus Hag
KOMMNEKCHbIMU ymncnamu B
nokasate/ibHON (hopMe 3anucu.
Uuncnosble Nocnef0BaTeNbHOCTH.

Mpegen YnCNOBOW
nocnefoBaTenbHOCTH.

CyuiecTBoBaHue npegena
MOHOTOHHOW OrpaHWNYeHHO
nocnegoBatensHocT.  CBolicTBa
npegenos.Mpegen  (yHKUMM B
Touke. [Mpegen  dyHKuMM B
6eCKOHEUHOCTH. CsolicTBa
GYHKUMKW,  MMeloLeld  npeden.
BecKoHeuHbl npegen.
3ameuaTesibHble npegensi.

BeckoHe4yHO Manble U 6eCKOHEYHO
6onblume ¢yHKUMK. WX CBOWCTBA
Cs43sb mMexay 6eCKOHEYHO
60NbWNMY 1 BECKOHEYHO ManbIMK
(yHKUMAMN. CpaBHeHwue
OECKOHEYHO  ManblX  (PYHKUMIA.
OKBUBANEHTHbIE 6eCKOHeYHO
Masble, WX WCMONb30BaHWE MpU
BbluMcneHun npeaenos. [oHATHe
HenpepbIBHOCTY (hyHKLMN.
Pa3nunyHble onpegeneHmns
HENpPepbIBHOCTU (DYHKLMMW B TOUKe.

HenpepbIiBHOCTb OCHOBHbIX
3NeMeHTapHbIX (hyHKLWA.
Knaccugmkauns Touek paspblBa
(yHKumin.  CsoicTBa  (DYHKUWUIA,
HEenpepbIBHbIX Ha OTpeske.
Teopema 06  OrpaHUYEHHOCTM

HenpepbIBHOI YHKLMM Ha
oTpe3ke. Teopema 0O AOCTVXEHUM

OK-7
OrnkK-1

3HaTb: OCHOBHbIE oOnpegeneHns u
TEOpeMbl TEOPUM NPeLenoB.

YMmeTb: HaxoauTb npesensl
(OYHKUUM B TOYKe, B 00, nNpu
pasNYHbIX BMaax
HeonpeaeneHHOCTen, BblumcnaTb 1-
bl 1 2-0i 3aMeyaTe/ibHble Mpegesbl,

ornpegeneHve HEenpepbIBHOCTM
(hyHKLMW, onpefeneHne  ToYek
paspbliBa.

Bnagetb:  HaBblkamu  cbopa u

aHanm3a MHgpopmaymm

Nekuns
OHnaiH Kypc
«MartemaTunuec
KWiA aHanm3»



OnddepeHymans-

HOE ncumncneHme

(YHKUMUN
nepeMeHHON.

0HoOA

8/0.2

(YHKUMe,  HermpepbiBHOW  Ha
OTpe3Ke, CBOMX TOUYHbIX FpaHeil.

MpousBogHas (yHKUMK. 3agauu,
npuBoaAaLLve K MOHATUIO
MPOU3BOAHOIA. OnpegeneHune

NPOn3BOAHON. Ee reomeTpuyeckuii
N MexaHuyeckuii cmbicn. [MNpasuna
AnddepeHLpoBaHmna CYMMBbl,
npou3seAeHns, YacTHoro. Tabnuua
MPOV3BOAHbIX.

MponssogHas CIOXKHOW "
06paTHOW (hyHKLNN.

MoHATME  CNOXHOM  (PYyHKUUW.
MpousBogHas CMOXHON (PYHKLMK.
MoHATME  ob6paTHOW  yHKUUK.
MpoussogHas 06paTHON YHKLUK.
Mpown3BoAHble 06paTHbIX
TPUTOHOMETPUYECKMX  (DYHKLWIA.
lNponssoaHas napameTpUyecku
3agaHHol  dyHKumn.  ToHsTMe
AnhepeHUMpyeMocT  (DYHKLNN.

OnhdepeHyman ¢yHKunn. CBsA3b
Npou3BOAHON ¥ AnddepeHumana.
"eomMeTpMYEeCKNii CMbICHT
anddepeHumnana. NHBapMaHTHOCTb

(hopMbl ongdepeHumana.
MpounssogHble ¥ AnhdepeHUnanbl
BbICLUMX  MNopsgkoB.  dopmyna
NeibHunua. HenHBapuaHTHOCTb
(hopmMbl AndcepeHUManos nopsaka
BblLLIE nepBoro. OCHOBHble
TEeopeMbl AndhpepeHLnansHOro
ncuncneHmsa. Teopembl  Pepwma,
Ponns, NarpaHxa, Kouun.
Mpumepsl nX NPUMEHEHME,
npasuno Jlonutana.  dopmyna

OK-7
OrkK-1

3HaTb:  OCHOBHble  MOHATMS U
TEOpEMbI AnhgepeHUnpyemocTu
hYHKL MK 0/1HOW NnepeMeHHOIA,
npasuna AnthdepeHUMpoBaHms,
Tabnmuy NpPou3BOAHbLIX, Tabnuuy
AntdhepeHLanos.

YMeTb: MPUMEHSTb  MOJMTYYEHHbIE
3HaHUA ans BbIYMCNIEHNA

NpPOn3BOAHBIX (YHKUWIA, ans
NOCTPOEHMS rpadimKoB (PYHKLMIA.
BnageTb: HaBblKaMun peLueHus
NPUKNagHbIX 3agau.

Nekyusa
OHnaiiH Kypc
«MaremaTtunuec
KW aHanm3»



Telinopa ¢ OCTaTOYHbIM
uneHoM B (hopme JlarpaHxa.
PasnoxeHne (QyHKUWIA ex  Sinx,
cosx, In 1 + x), 1 + x)° no
(opmyne Teinopa. [MpumeHeHune
(hopmynbl Teinopa. ViccnegosaHue
nosegeHns QyHkuun. OTbICKaHWe
TOYEK JIOKaJIbHOr0  3KCTpeMyMa
(hYHKUMKN. YCNOBMS MOHOTOHHOCTM
(YHKLMA. SKCTPEMYMbI.
Heobxogumoe ©1  [oCTaTOYHOe
yC/ioBMe BO3pacTaHWa U ybbiBaHWA
(yHKUMA. Heobxoammoe ycnosue

3KCTPEMYMa. [ocTaTouHble
MNPU3HAKK CYLLIECTBOBaHUS
3KCTpeMyMma. OTbICKaHMe

HanboNbLWero W HaMMeHbLLEro
3HaYeHwu HenpepbIBHbIX Ha
oTpeske (yHKUMiA. VccnegoBaHue
BbINYKNOCTA  (YHKUMKU.  TOYKK
nepern6a.Obuas cxema
NOCTPOEHNS TPatiMKoB PYHKLMIA.

AcuMnTOTbl  (OYHKUMA.  [pumep
NOCTPOEHNA TPaUKOB PYHKLMN.

2 ceMecTp

OunthdhepeHunans 10/0,3 DYHKLMM HEeCKO/bKNX OK-7 3HaThb: OCHOBHblE noHATusa, Jlekums
HOe ucumceHue nepemeHHbIX. TloHATME (YHKUUK OlK-1 Teopembl Teopumu (GyHKUMn  OHnaliH Kypc
(hyHKLNIA HECKOJIbKMX MepeMeHHbIX. HECKONbKNX NMEepPeMEHHbIX. «Maremartunyec
HECKONbKMNX O6nacTb onpegeneHus. YMeTb: Haxo4uTb yaCTHble KW aHann3»
NepeMeHHbIX. "eomeTpuueckoe n306paxxeHne Npon3BoAHbIE 1-r0 1 2-ro NOpPsSAKOB,

(YHKUMM  ABYX  MEPeMEHHbIX CMeLLaHHble YacCTHble MPOU3BOLHbIE,

Mpepen (hyHKUMK LBYX 3KCTPEMYM (PYHKLMK.

nepeMeHHbIX. HenpepbIBHOCTb BnazfeTb: HaBblKamy onucaHus

(hYHKLMM ABYX NEPEMEHHBIX. 3aBMCUMOCTEN, CYLLECTBYHOLMX B



VL.

WHTerpanbHoe
ncuncneHuve.

12/0,3

YacTHble NPOun3BOAHbIE n
AnhdepeHuMpyeMocTb  QyYHKLNIA
HECKOJIbKUX nepeMeHHbIX.
MonHblil  auddepeHyman n ero
CBA3b C YaCTHbIMU MPOU3BOLHLIMMU.
VHBapnaHTHOCTb (DOPMbI MOMHOTO

andgdepeHumana. KacatenbHas
NNOCKOCTb 7 HOpMab K
NMOBEPXHOCTMW. FeoMeTpUYecKuii

CMbIC/T MOJIHOTO AnddepeHumana.
pagneHT ¥ nNpousBOAHas Mo

HanpasfeHuI0.
YacTHble MpOU3BOAHbIE WU TMOMHbIE
AndhepeHumansl BbICLUNX
nopagKoB. YacTHble NPOW3BOAHbIE
BbICLUNX MOPsIAKOB.
OundpepeHunansl BbICLUNX

nopsigkoB. dopmyna Teinopa ans
(DYHKLMIA BYX MEPEMEHHbIX.

OKCTpEMYyMbI (hYHKUMK
HeCKONbKMX nepemMeHHbIX.
OnpepeneHune 3KCTpemMyma.
Heobxoavmoe ycnoBue
3KCTpemyma. JocTtaTtoyHoe
ycroBue CYLLEeCTBOBaHUA

aKcTpemyma. MeTo HauvMEHbLUUX
KBafpaTOB. YCMOBHbIA 3KCTPEMYM.
MeToa MHOXMTENEN JlarpaHxa.

MepBoO6pasHas n
HeonpeaeneHHbIl NHTerpan.
MonsTne nepBoo6pasHoit
GhyHKLMN, HeonpegeneHHsbli

WHTErpan v ero ceolctea. Tabnuua

OCHOBHbIX hopmyn
WHTErpupoBaHus. OCHOBHble
MeTozpbl WHTErpupoBaHus.

OK-7
OrkK-1

npupoge, ¢ nomoLbio Teopun ®HIT.

Nekuns
OHnaitH Kypc
«Maremartunyec
KWUiA aHanmn3»



HenocpefcTBeHHoe
NHTErpuposaHmne. VHTerpuposaHue
MO YacTAM W 3aMeHa NnepeMeHHOM.
WHTerpupoBaHme  paumoHaibHbIX
(hYHKLUMIA. Vicnonb3oBaHWe MeTOAbl
pa3noXeHns Ha NPoCTeiLlme apobm
pasfioOXXeHWss  Ha  MpocTeiwne
apo6n. WHTerpuposaHue
BbIPaXXEHUI, coepatmx
TPUTOHOMETPUYECKME  (PYHKLMW.
WHTerpuposaHue HEKOTOPbIX
MppaLMOHabHbIX BbIPXKEHNIA.
OnpefeneHHbIi  MHTErpan  Kak
npegen  MHTerpasibHbIX  CYMM.

Ycnosus CyLLLeCTBOBaHMSA
onpefeneHHoro nHTerpana.
OCHOBHble CBOWCTBA
onpeaeneHHoro NHTerpana.

OueHKkM wnHTerpanoB. WHTerpan wu
repemeHHbIM BEPXHUM Npegesiom.
dopmyna HbtoToHa-/1eiibHULA U ee
NPUMEHEHWEe  AN1F  BblYUCNEHNA
onpeAenieHHbIX WNHTErpanos.
BobluucneHue onpegeneHHbIX
NHTerpanos. VIHTerpuposaHue o
yacTsM M 3ameHa MepPeMEeHHOA.

MpubnmkKeHHoe BbIUMCEHMNE
ornpegeneHHoro WHTerpana:
thopmynbl NPAMOYT0/IbHNKOB,
Tpaneyui " CumncoHa.
HekoTopble (hmsmueckue 7
reomeTpuyeckme MPUNOXEHNS
onpegeneHHoro NHTerpana.
Bbluncnenue nnowaaen

KPUBONUHENRHON Tpaneuun. OnvHa
ayrn - Kpueoii.  O6bem  Tena






VL.

AnddepeHun-
a/ibHble
ypaBHEHWS.

12/0,3

BpalleHns. PaboTta nepemeHHOIA
cunbl. HecobCTBEHHbIE MHTErpasbl.
Heco6CTBEHHble  WHTerpasbl €
6eCKOHEYHbIMM npegenamu
MHTerpmupoBaHusa. Hecob6CTBEeHHbIE
WHTerpanbl OT HeOrpaHUYeHHbIX
(YHKUMA. VX OCHOBHbIE CBOICTBA.

Ab6cooTHaA n yC/I0BHas
CXOAMMOCTb. Mpur3Hakm
CXOAVMOCTMU.

OundepeHunansHble  ypaBHeHUA
1-ro nopagka. OCHOBHbIe MOHATUS.
3ajava Kotwuw. Teopema

CyLLLeCTBOBaHMA N eANHCTBEHHOCTY
3agaun  Kowmw. TloHATMe 06
0C00bIX peLIeHnsX
AnddepeHLnanbHbIX  YpaBHEHWIA.
OCHOBHbIe KNnaccCbl ypaBHEHWA 1-ro
nopsaka, NHTErpUpyemMbIX B
KBajpaTypax. [MpunoxkeHusa
AnddepeHunanbHbIX ypaBHeHN 1-
ro nopsika B pasfiMyHbIX 06/1aCTAX

HayKu. OnddepeHumnansHble
YPaBHeHUsS  BbICLUMX  MOPSLKOB.
OCHOBHbIe NOHATUA. 3agava

Kowwn. TloHATME 0O  KpaeBbIX
3afjavax ans guddepeHymansHoro
ypaBHeHMS.

YpaBHeHUs, BbICLUMX  MOPALKOB
JonyckatoLme MOHMXKEHWS
nopsgka. JInHeliHble OQHOPOAHbIE
AnddepeHUnansHble YpaBHEHNS.
X ocHOBHble cBoiCTBa. JInHeNHas
3aBMCUMOCTb U HE3aBUCUMOCTb
peLwleHnii. OnpegennTens
BpoHckoro CTpykTypa 06LLero

OK-7
OrkK-1

3HaTb:  OCHOBHble  MOHATMA 1 Jlekums
TEopembl Teopumn OHnaliH Kypc
AnddepeHymanbHbIX YpaBHEHWIA. «Martematunuec
YMeTb: pewatb Y 1-ro mopsgka Kuid aHaius»
c pasgenéHHbIMun "
pasgenalowmumMmnca nepemMeHHbIMU,

O0fiHOpPOAHble Y, nuHeiHble Y.

AY 2-ro nopsagka, Y 2-ro nopsagka,

JonycKatoLLine MOHWKeHNe CTEMeHw,

NUHelHble 1Y BbICUNX NOPSIAKOB.

BnageTb: HaBblKaMX MOCTaHOBKWU U

peLweHna npukKnagHbixX 3aaad.



IX.

Pagpl.

6/0,2

peLLeHms.

JInHeiiHble 0L HOPOAHbIe
ypaBHEHUS 2 nopagka c
NOCTOAHHLIMU  KO3(DULIMEHTAMN.
XapaKTepuCcTUYECKOe YpaBHEHNE.
3 BO3MOXHbIX Cy4as.

NuHeiiHoe HEOAHOPOAHbIE
angdepeHUnanbHble  YpaBHeHUs.
Metog  JlarpaHxa Bapuaymm
MPON3BOJIbHbIX MOCTOSIHHbIX.
NnHeliHble Heo4HOpPOAHbIE
ypaBHeHus c MOCTOAHHbIMU
KosthpuumeHTaMn. YpaBHeHUs C
npaBoli  4acTblO  CNeLuanbHOro
BUAA.

3 cemecTp
Uucnosble paabl. OcHoBHbIe
onpeaeneHus. CsoiicTBa
cxofdawmxea pagos. Heobxogmmoe
ycnoswue CXOAUMOCTH.
[JocTaTtouHble yCNoBus
CXOL4MMOCTH
3HaKOMONOXUTENbHbIX PSALOB:
Npu3Haky cpasBHeHUs, [Janambepa,
Kouwu, WHTErpanbHblii.
3HaKonepemeHHble paabl.
3Hako4yepeaytoLLmecs pAabI.
Teopema JleiibHunUa. A6CONOTHaN
7 yCnoBHast CXOAMMOCTb.

CreneHHble pagbl.

WHTepBan 1 pagnyc cXogumMocTu
cTeneHHoro psga. CeolicTea
CTeNeHHbIX psgoB. MouneHHoe
angdepeHUMpoBaHmne n
WNHTErprpoBaHme CTeneHHbIX

OK-7
OrkK-1

3HaTb: OCHOBHble MNOHATMS K JleKuum
Teopembl TeOpUN PALOB.

YMeTb: NPUMEHSATb  MPU3HAKM
CpaBHEHMS PSAOB, HAXOAUTb paanyc

7 NHTEpBan CXOAUMOCTH,
packnagbiBaTh (hyHKLMN B
CTENEeHHOWN psf.

BnageTb: npumeHeHWeM psaoB B
MPUBAMXKEHHbBIX BbIYNCIEHUSAX.



X

Teopus
BEPOATHOCTEW

6/0,2

psgoB. Pagbl Telinopa v
MaknopeHa. Pa3noxeHune QyHKUUN
B CTENEHHOW psfa. MNpyMeHeHne
CTeneHHbIX PALoB B
NPUBAMKEHHBIX BbIYMCNEHNAX
3Ha4YeHn PYHKUMN 1 HTErpanoB

BeposATHOCTb COoObITHS.
CnyuyaiiHble cobbiTus.  Anrebpa
CO6bITHIA. Knaccnyeckoe 7
CTaTUCTUYECKOE onpegeneHune
BEPOSATHOCTEN COGbLITUIA.
AnemeHTsbI KOMOUHATOPUKMN.
TeopeMbl CMOXEHUA U YMHOXEHWS
BEPOSATHOCTENA. YcnoBHas
BEPOATHOCTb. TeopeMa C/I0XKeHus

BEPOATHOCTE COBMECTHbIX
COObITUN.
OCHOBHbIe thopmynbl ans

BEPOATHOCTU COObITMIA. Dopmyna
NnonHOW BeposiTHOCTU.  dopmyna

baiteca.  dopmyna  bepHynnu.
dopmyna MyaccoHa.

[NCcKpeTHble cnyyaliHble
BE/IMUYNHBI. Bugbl cnyvaliHbix
BE/IMYUH. PacnpepgeneHue
JINCKPETHOW Cny4aiiHom
BE/INUYUHBI. Martemartunyeckoe
oXufaHue ©U - gucrepcns,  UX
CBOWCTBA. HenpepbIBHbIe
cny4aliHble BeNMYMHbl. PYHKUMA 1
MJ0THOCTb pacnpegeneHuns
BeposTHOCTelA.  MaremaTtunyeckoe

oXufaHue u gucnepcus. Moga u
mMegmaHa. MomeHTbl. OCHOBHble
BUAbI pacnpeseneHuit:
paBHOMEPHOE, 3KCMOHeHLMaNbHOoE,

OK-7
OrkK-1

3HaTb: Knaccu4yeckoe onpegeneHue

BEPOATHOCTH, (hopmy/ibl
KOMOWHATOPUKMN, TEOpPEMbI
C/IOXKEeHWS " YMHOXeHuS
BEpPOATHOCTEMN, YC/IOBHYO
BEPOATHOCTb,  (DOPMY/Ibl  MO/HON
BeposTHOCTW, baiteca, BepHynnu,
MyaccoHa, BUIbI ClyyaiHbIX
BE/IMYUH, OCHOBHblE BUAbI
pacnpeaeneHuii.

YMeTb: MNPUMEHATb  MONYYeHHble

3HAHUA MpY peLleHun 3agad.
Bnapgetb: npuémamm
HecTaHZapTHbIX 3afay.

peLleHus

Nekuyunn



XL

MaTemaTtnyeckas
CTaTUCTUKa

5/0,2

HOpMasibHOE
Cucremsbl CI'I)/‘-I&VIHbIX BE/TNYUH.

PacnpepeneHue ABYMeEpHOIA
cny4aiiHom BENNYNHBDI.
KoBapuaups 1 KOIPPULNEHT
KOppenauuu. JNnHeliHas

perpeccus. lNpeaenbHble TeopeMmbl
TEOpUN  BEpPOATHOCTEW.  3aKkoH
oonblumx  uucen. LleHTpanbHas
npefesibHas Teopema.

Bbibopka 1 ee pacnpeseneHue.
BbibopoyHas N reHepanbHas
COBOKYMHOCTW. Twmnbl  BbIGOPOK.
MMoAMIroH 4actoT M rucTorpamm.
CraTucTuyeckoe  pacnpejgeneHvie
BbIGOPKW. IMnupuryeckas QyHKLmMs
pacnpeseneHms.

Cratuctuyeckme OLLeHKM.
HecmelleHHble, 3(P(EKTUBHbIE 1
COCTOATE/IbHbIE OL|EHKMW.
BbibopoyHas cpeaHas 7
BbI6OpOYHaa Ancnepcus. ToyeyHas
n NHTepBa/IbHbIE OL|EHKM.
[loBepuTenbHbIi MHTepBal. MeTog,
MOMEHTOB AN TOYEYHOW OLLEHKM
napaMeTpoB pacrnpegeneHuns.
MpoBepka CTaTUCTUYECKNX
runotes. MoHATME CTATUCTUYECKON
rmnoTesbl. OLWKMOKN nNepBoro u
BTOpPOro poga. lNposepka rmnoressbl
0 pacnpefeneHuy  reHepasbHOA
COBOKYMHOCTW. CpaBHeHVe [ABYX

aucnepcuii HOpPMasbHbIX
reHepasibHbIX COBOKYMHOCTE.
Kputepuii MupcoHa.

KoppensiyMoHHOo-perpecCcUoHHbIi

OK-7
Ork-1

3HaTb: TeopeTUYeCKuii
[aHHOr o pasgena.
YMeTb: NPUMEeHATb

mMaTepuan  Mpu  PeLLeHum

MaTepwvan

AaHHbI

MaTemMaTUYeCKOM CTaTUCTUKMN.

Bnagetb:  HaBblKamu
06paboTKM UHGhopMaL UK.

cbopa

3a1ay

n

Nekuynn



aHanu3. BblI6OpPOUHbIE YpaBHEHUA
perpeccumn. NnHelHbIN
KO3(M(MLMEHT KOPPENauuu.

UToro: 85/2,4



5.3. npaKTI/ILIECKI/Ie N CEMUHAPCKME 3aHATUA, X HaMMEHOBaHWNE, COAEP>XKaHNE N 00beM B yacax

No
n/n

5.

Ne pasgena AUCLUMUHBI

NunuHeiiHas anre6pa.

AHanMTMYecKasa reomeTpums.

KomnieKkCcHble yncna.

Mpepen
nocnesfoBaTe/IbHOCTH.
Mpegen yHKUMN.

OndhdepeHymanbHoe
ncumcneHme yHKUMM OFHON
nepeMeHHO.

HanmeHoBaHMe NpaKTUYECKNX U
CEMUHAPCKUX 3aHATU

Cemectp 1

MaTpuubl. [Oeicteus c mMaTpuLamun.
Onpepenutenn. PeweHne CJ/1Y  MeTofoM
Kpamepa, MaTpuyHbIM METOAOM.

KoopauHatbl BekTOpa, [A/NMHA BEKTOpa, Yron
MeXAy BeKTopamu, CKalsipHOe, BEKTOPHOE,
CMeLLaHHoe npov3seseHne BEKTOPOB.
PasnuuHble  BMAbl  YpPaBHEHWIA  MPAMOIA,
Ma0CKOCTW,  Yron  MeXay  MIOCKOCTAMMU.
KpurBble BTOPOro nopsgka.

[elicTBua  HaL KOMMNEKCHbIMW 4yucnamv B
anrebpanyeckoin,  TPUTOHOMETPUYECKOW  ”
nokasaTenbHOn (opmax 3anucu. PelleHue
KBafpaTHbIX YypaBHeHWi. [Mepexod OT OfHOM
(hopMbl 3aMMCK KOMMIEKCHOTO YnCna K ApYyroil.
Mpegen 4MCcnoBoin nocnefoBaTe/IbHOCTK.
Mpegen yHKuuK. Mpefen (YHKLMU B TOUKE.
Mpegen yHKUMM B 6ECKOHEYHOCTU. TeopeMbl
0 npegenax (PYHKLUMN. Tunbl
HeomnpeaeneHHocTen n Crnocoobl X
packpbiTua. 3ameyatenbHble npegensl. WX
CcBONCTBa Pas3nuyHble onpejeneHns
HernpepbIBHOCTH (YHKUUY B TOYKe.
HenpepbiBHOCTL  OCHOBHbLIX  3/1EMEHTAPHbIX
(hyHKUMiA.  Knaccuukauma TO4Yek paspbiBa

(hYHKUMIA.

MpaBuna AnddepeHUNpoBaHna CYMMbl,
npov3BefeHns, 4acTHOrO. Tabnuua
NPOV3BOAHbLIX. [MOHATME CMOXHOW  (PYHKUMN.

MpounssoaHas CNOXHOW QyHKUMKU. [loHATME
obpaTHOW (QyHKUMK. [ponsBoaHas 06paTHON

(DYHKUMW. lMpoun3sogHble 06paTHbIX
TPUrOHOMETPUYECKUX (DYHKLMIA. pon3BoaHas
napameTpuUyecKu 3afjaHHO (hyHKLMN.

AnddepeHunan pyHkummn. CBA3b NPOVU3BOLHOM
n angdepeHumnana. FeOMETPUYECKUIA CMbICA
anhdepeHumana. MpounsBogHble "
AndepeHumansl BbICLIUX NOPAgKoB. Popmyna
Neli6Hnua. HenHBapnaHTHOCTb (hopMmbl
AnghepeHUnanos nopsaka Bbille MNepsoro.
Ycnosus MOHOTOHHOCTM (YHKLMA.
OKCTpeEMyMbI (DYHKL MW, OTbicKaHue
HanbonblUero Y  HaMMeHbLUEro  3HayeHui
HenpepbIBHbIX Ha OTpe3ke (yHKuuiA. ObLuas
cXxema  MOCTPOEHUS  FpauikoB  (PYHKLMIA.
ViccnepoBaHme BbINYKIOCTU (DYHKLMN.

CemecTtp 2

O6beEM B
yacax/Tpyaoemk
OCTb B 3.e.

8/0,2

8/0,2

4/0,13

6/0,17

8/0,2



1

3.

2.

1 AnhdepeHunansHoe
ncumncneHune hyYHKLNIA
HECKO/IbKMX MepPEMEHHbIX.

2 WHTerpanbHOE UCYUCTIEHMe.

OnhdepeHumanbHble
ypaBHeHMSA.

1 Pagbl.

Teopuns BEPOATHOCTENA.

Mpegen yHKUMM ABYX MEPEMEHHbIX. YacTHble

MPOV3BOAHbIE nepBoro nopsifKa.
HenpepbIBHOCTb (YHKLMKU ABYX MEPEMEHHbIX.
eomeTpuUyecKuit CMbIC/ MofHOro
AvddepeHumana. MpagueHT 1M NpousBoaHas no
HanpaBNeHuIo. YacTHble MPOV3BOAHbIE
BbICLUMX MOPSAKOB. AuddepeHumanbl BbICLINX
MopsiAKOB. OnpepgeneHne 3KCTpeMyMma.
Heo6xogumoe yCnoBue 3KCTpeMyMma.
[ocTaTtouHoe ycnoBue CYLL,eCTBOBaHMA

3KCTPEMYMa. Y CIOBHbIi 3KCTPEMYM.

HenocpeacTBeHHOE WHTErpUpOBaHue.
WHTerpMpoBaHne MNo 4acTsM U 3aMeHa
nepemMeHHoN. VIHTerpmpoBaHue pauyoHabHbIX

QYHKLUMIA. NHTerpnpoBaHue  BblpaXKeHUIA,
cofepXalux TPUroHOMeTpUYeckmne (yHKLUW.
NHTerpmpoBaHue HEKOTOPbIX

MppaLnoHaNbHbIX BblpaXXeHWUA. OnpefenéHHbIN
uHTerpan.  WHTerpupoBaHue Mo 4acTam U
3aMeHa  MepeMeHHOM B OMpefenéHHOM
MHTerpane. Heco6CTBEHHble WHTErpaibl C
0eCKOHEUYHbIMY MpejenamMmyv  UHTErpupoBaHus.

Heco6CTBEHHbIE MHTErpansl oT
HEOrpaHUYEHHbIX (DYHKUMIA. VX OCHOBHble
CBOIACTBA. AbcontoTHan M yCnoBHas

CX0AMMOCTb. MpU3HAKM CXOANMOCTMH.

OnddepeHunansHble ypaBHeHNa 1-ro nopspka
C pasfenéHHbiMM U C  pasfendlommmcs
MepeMeHHbIMK. OfHopoaHble
anddepeHunanbHble  ypaBHeHUS.  JIMHeliHble
AndepeHUmanbHble YpaBHEHWUS. Y paBHeEHWe
BepHynnu. AnddepeHumanbHble ypaBHEeHWS
BbICLUMX MOPALKOB, AONYCKAaIOLME NOHWKEHNE
cteneHun. JInHelHble OAHOPOAHbIE YPaBHEHNS 2
nopsgka ¢ NOCTOAHHBLIMU KO3(h(hULMEeHTaMM

NnHeliHble HEeo4HOPOHbIe
AnepeHUmnanbHble  ypaBHEHUSA 2-ro
nopsiAka.

CemecTtp 3

Uucnoeble pagbl. 3HaKoMepeMeHHble padbl.
CsoiicTBa cxopgawmxca pagos. Heobxogmmoe
yCNnoBue cxogMmocTu. JlocTaTtoyHble ycnosus
CXOAMMOCTW  3HAKOMOJIOXMUTE/bHbLIX  PSALOB:
NMpu3HaknM cpaBHeHus, [Manambepa, Koluwn,
WHTEerpasbHblid. 3Hakouepegytowmecs pagpl.
Teopema JlelibHMLa. AGCONOTHAA W YCNOBHas
cxoammocTb. CTeneHHble pagbl. WHTepBan u
pagMyc  CXOAUMOCTM  CTEMeHHOro  psafa.
CsoilcTBa CTeneHHbIX pagoB. [MoyneHHoe
AU hepeHUMpoBaHMe U UHTErpupoBaHue
CTeMeHHbIX  psgoB. Pagbl  Teinopa w
MaknopeHa. PasnoxeHue QYHKL MM B
CTENEHHON pAaf.

BeposiTHOCTb  CO6bITUA.CyyaliHble COObITHS.

10/0,3

12/0,3

12/0,3

12/0,3

12/0,3



3. MaTematunyeckas
cTaTUCTUKA.

NToro:

Mpu nposegeHUn
CaMOCTOATE/IbHOTO  BbIMO/IHEHWSA
npenojaBaTesniio peKOMeHLyeTcs:

Anre6pa COObITUIA. Knaccuueckoe 7
CTaTUCTMYECKOe OrpefefieHne BepoATHOCTEN

CO6bITUIA.  DNemMeHTbI KOMGUHATOPUKMN.
Teopemsl CNOXKEHUS " YMHOXEHUS
BEPOSTHOCTEIA. YcnoBHas BEPOSTHOCTb.
Teopema CNOXEHNS BEPOSATHOCTE

COBMECTHbIX COObITUA. OCHOBHble (HOPMY/ibl
ANs BEPOATHOCTU CO6OLITUIA. dopmyna MosHOM
BeposTHOCTU. dopmyna baiteca. Popmyna
bepHynnun. ®opmyna lMyaccoHa. [WCKpeTHble
C/lyyaiHble  BeNWYUHbL.  Bugpl  cnyvanHbIxX

BE/IMYUH. PacnipegeneHue ANCKPETHOWA
CNyyYaliHOW  BEIMYUHBI. MaTemaTtunyeckoe
OXufaHue W gucnepcus, WX  CBOWCTBa.
HenpepbiBHble cnyyaiHble BE/IMYMHBbI.

@PyHKUMA M NAOTHOCTb  pacrpefeneHus
BepoATHOCTel. MaremaTnyeckoe OXupaHue u
aucnepcus. Moga 1 MegmaHa. MOMEHTHI.

OCHOBHbIe BUAbI pacnpegeneHuii:
paBHOMepHOe, 3KCMOHEHLManbHOE,
HopMasibHoe. CUCTeMbl Cly4alHbIX BEIMYUH.
PacnpegeneHue ABYMepHOW cny4aiHom
Be/iMuMHbl.  KoBapuaumsa 1 KoapguumeHT

Koppenauuu. JInHeiHan perpeccus.
MpefenbHbie TEOpeMbI Teopum
BEPOSATHOCTelA.3aKOH 60MbLLINX yncen.

LleHTpanbHas npegenbHas

Bbibopka 1 ee pacnpegeneHune. BoibopoyHasa u
reHepasibHasg COBOKYMHOCTW. Tunbl BbIGOPOK.
MonuroH yactoT " rMcTorpamm.
Cratuctnyeckoe pacnpegeneHne  BbIGOPKM.
AmMnupuyeckas  (YHKUMA  pacnpepeneHus.
CratucTuyeckne  oueHKW.  HecMmelleHHble,
3()(PeKTUBHbIE U  COCTOATE/IbHbIE  OLEHKM.
Bbi6opoyHas cpefHAs n  BblGOpPOYHas
amcnepcusa.  ToyeyHas UM UHTepBaibHble
oueHkn. [loBepuTenbHbIi UHTepBan. MeTog
MOMEHTOB /11 TOYEYHON OLEHKM napameTpoB
pacnpegeneHuns. [lpoBepka CTaTUCTUYECKUX
rmnotes.NMoHATUe CTAaTUCTUYECKOW T[UNOTE3b.
Owwnbkn nepsoro u BToporo poga. lNMposepka
rmnoTesbl O pacnpefefieHnn  reHepaibHoOM
COBOKYMNHOCTW. CpaBHEHWe [ABYX [AMCrnepcuit
HOPMa/bHbIX FeHepasibHbIX COBOKYMHOCTEN.

NPaKTUYEeCKMX 3aHATUIA  cO3[atoTcs  YCnoBUs  Ans
3afaHunin.

10/0,3

102/2,8

MaKCUMa/lbHO
MoaTomMy npu NPOBEAEHUN MNPAKTUYECKOro 3aHATUSA

1. MpoBecTn aKcnpecc-onpoc (YCTHO MAK B TECTOBOW (hOpME) MO TEOPETUYECKOMY MaTepuany,
Heob6XoaMMOMY NS BbIMNONHEHMS PaboTbl (C OLEHKOI).
2. MpoBepuTb NpaBUILHOCTL BbIMNOMHEHUS 3aAaHWiA, MOAFOTOBMEHHbLIX CTYAEHTOM foma (C

OL,eHKO).

3. PekomeHfoBaTb CTyAeHTaM MCMo/ib30BaHue OHnNaliH KYpCoB A1 U3y4YeHUA KOHKPETHbLIX TEM

AVCLMANINHBI,



Nioboe npakTuyeckoe 3aHATUE BK/IOYAET CaMOCTOATE/IbHYKO MpopaboTKy TeopeTnyeckoro
martepuana u u3yyeHne METOAMKM PeLleHns TUMWYHbIX 3afady. HekoTopble 3ajaun cofepkar 3/eMeHTbI
Hay4HbIX WCCNeAoBaHWIA, KOTOpPble MOryT MOTpe6oBaThb Yrny6neHHOW CamMoCTOSTENIbHOW NPOpPaboTKM
TeopeTMYecKoro marepunana.

5.4. JlabopaTopHble 3aHATUS, UX HAMMEHOBaHMEe N 06bEM B Uacax

JlabopaTopHble 3aHATUSA y4ebHbIM MNaHOM He NpPeayCMOTPEHbI.
5.5. TlpumepHasa TeMaTnKa KypCcoOBbIX MPOEKTOB (paboT)

KypcoBoii npoekT (paboTa) y4e6HbIM M1aHOM He NpeayCMOTPEHbI.
5.6. CamocTtoaTenbHas paboTa CTyAeHTOB

Mpn opraHvzaunm BHeaygUTOPHOMA CaMOCTOATE/IbHOMW  paboTbl N0 AaHHOW  AWUCLMNAMHE
npenofaBaTenito PeKOMeHAYeTCA UCMONb30BaTh CreaytoLive ee hopMbl:

- N3yYeHWe OHNaiH KypCoB;

- KOHCMEKTMPOBaHMe NePBOMCTOYHWNKOB U ApYrovi y4e6HO nuTepaTypsl;

- NpopaboTKy y4ebHOro Matepmana (M0 KOHCMEKTaM, y4eOHOW 1 Hay4YHOI nuTepaType);

- U3yyeHMe y4yebHOro MaTepuana, MNEPEeHECEHHOr0 C ayAUTOPHbIX 3aHATUIA Ha CaMOCTOATE/bHYHO
npopadoTKy;

- pelleHVe CTYLEeHTOM CaMOCTOATENbHbIX 3a4a4y O6bIYHOW CMI0XHOCTW, HanpaBNeHHbIX Ha 3aKpenseHue
3HaHWI N YMEHWIA,

-BbIMO/IHEHNE WHAMBMAYANbHbIX 3afaHUA MOBbILWEHHOW CNOXHOCTW, HarnpaBfiEHHbIX Ha pasBuUTHE Yy
CTYZIEHTOB Hay4YHOr0 MbILLJIEHUS N UHULMATUBBI;

- BbIMO/IHEHWNE PaCYETHO-TPatiMuyecknx AOMaLLHNX 3a4aHNi;

- MOAFOTOBKY K KOHTPO/IbHbIM Cpe3am 3HaHWii, TECTUPOBAHWIO, 3a4eTy WM 3K3aMEHY.

CofepxaHue 1 06bEM CamMOCTOATENbHOMW pPaboTbl CTYAEHTOB

Pasgenbl 1 TeMbl paboyeit MepeyeHb JOMALLIHUX Cpoku O6bem B
nporpammbl 3afjaHuin 1 4pyrunx BbINO/THEHUSA yacax/TpyL0eMKo
CaMOCTOATE/IbHOI0 U3yYeHus BOMNPOCOB A/15 CTb B 3..
CaMOCTOATE/IbHOTO
N3yyeHuns
Cemectp 1
1 Metog >XopgaHo-I"aycca. CocTaBs/eHve KOHCMeKTa. 4 Hep, 7,96/0,2
Mopbop u pelleHne
2. dnnuncoung, CocTaB/ieHMe KOHCMEKTa. 8 Heq 7,96/0,2
OZIHOMOMOCTHOM runepbonong, Mop6op u pelleHne
ABYNONOCTHOI runepbonoung, npr“MepoB
ANAUNTUYECKNIA Napabonong,
runepbonyecKuin
napabonoung, KoHyc BTOPOro
rnnnaTmyo
4. KoHTponbHasa paboTta PelLeHMe TUNOBLIX 3a4ad 7-8 Hep, 12/0,3

«JIMHeHas, BEKTOpHas
anrebpa n aHanuTM4ecKas
reoMeTpus»



4, KoMnnekcHble yucna

5. MHOXecTBa.
[JeicTBuTeNbHbIE YKCHA.
DYHKLMA.

6.KoHTposibHaa paboTa
«KOMMJIEKCHbIE YnCAa, npegen
N HEMPepPbIBHOCTb PYHKLUN»

7. AngdhepeHumansHoe
ncumcneHme yHKUUU OAHOWA
nepeMeHHoN. PelueHwe
NPUKNagHbIX 3afay.

8. KoHTposnbHasa paboTa
«andgepeHymansHoe
ncumncneHme»

9. [1BOViHble 1 TPOViHbIE
NHTerpanbl.

10. KoHTposibHasa paboTa
«MHTerpanbHoe UcYMcneHme»
11. Hamnbonbluee 1 HanMeHbLLe!
3HaYeHNA (PYHKLMN B 3aMKHYTO
obnactu.

12. KoHTposnbHasa paboTa
«anhdepeHumanbHoe
ncuncneHme QyHKLNii
HECKO/IbKMX MepeMeHHbIX»

13. Cuctemsl
AnddepeHUnanbHbIX ypaBHEHN]

14. KoHTposbHasa paboTa
«andhepeHLmanbHble
ypaBHEHUS»

15. Pagbl dypbe. VIHTerpan
dypbe.

16. KoHTposnbHasa paboTa
«pAdbl»

CocraB/fieHne KOHCMNeKTa.
Mop6op n pelleHne
npumepos

CocTaBneHne KOHCNEeKTa.
Mopbop u peweHne
npumepoB

PelleHre TMNOBLIX 334a4

CocTaB/fieHne KOHCNeKTa.
Mopa6op n pelueHne
npUmepoB

PelleHre TMMNOBLIX 33434

CewmecTp 2

CocTaB/fieHne KOHCNeKTa.
Moa6op u pelueHne
PelueHve TMNOBbLIX 3aaay

CocTaBneHne KOHCMEKTa.
Mop6op 1 pelueHune
NpPMMEPOB
PelLeHMe TMNOBbIX 3ajay

CocTaBneHne KoOHCMNekTa.
Mop6op u pewweHne
npUMepoB

PelleHre TMNOBLIX 334a4

Cemectp 3

CocTaBneHne KOHCNeKTa.
Mopbop u pelueHune
npvMepoB

PelueHne TMNOBLIX 3ajad

17. OcHOBbI TeopuK ciyyaitHbix COCTaBNeHMe KOHCMEeKTa.

MPOLECCOB.

Mop6op u pelueHne
npYMepoB

10 Hepn

11 Hep

16 Hep

17 Hep

5 Hep
5 Hef

10 Hep

10 Hep

16 Hep

16-17 Hep,

6 Hep

6-7 Hep

12 Hep,

7,96/0,2

7,96/0,2

12/0,3

7,96/0,2

12/0,3

7,33/0,2
6/0,2

7,33/0,2

6/0,2

7,33/0,2

6/0,2

13/0,4

6/0,2

13/0,4



18. KoHTponbHas paboTa PelleHre TMNOBLIX 3ajay 12-13 Hep 6/0,2
«TEOPUS BEPOSATHOCTEN»

19. T-TecT. CocTaBfieHne KOHCNeKTa. 16 Hepn 13/0,4
Mopbop 1 peweHne
npUMepoB
20. KoHTposnbHasa paboTa PelleHVe TUNOBLIX 3ajay 17 Hep 6/0,2

«MaTemaTtnyeckasa CTaTUCTUKa»

ntoro 172,75/4,8

6. MepeyeHb y4ebHO-METOANYECKOTO 06ecrneyeHns 419 caMOCTOATeIbHOM paboThl
obyyaroLmxcsa no gucumnninHe (Mogysnio)

6.1. MeToan4ecKkmne yKasaHns (CO6CTBEHHbIE pa3paboTKN)

1. Yysko, E.b. Bbiclwas matemaTvka B npumepax W 3agavax [SNeKTPOHHbIN pecypc]: yuebHoe nocobue
ana 6akanaspos / E.b. Yysako. - Maiikon : KydepeHko B.O., 2014. - 187 c. - Pexum pgocTtyna:
httir//lib.mkgtu.ru:80Q2/libdata.DhD?id=2100024903

6.2. JluTepaTypa 415 caMOCTOATeNIbHOM paboThbl

1 Kypc Bbiclieit matemaTuky. Y. 1 [OneKTpoHHbIl pecypc]: yuyebHuk / M.K. BegaHokoB M.K. u ap.
—  Maiikon: MarapuH o.r. 2013. — 384 C. — Pexxum JocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917
2. Kypc Bbicwein matemMaTukun. Y. 2 [3nekTpoHHbI pecypc]: yuyebHuk / M.K. begaHokos M.K. u ap.
— Maiikon: MarapuH o.r. 2013. — 279 C. — Pexxum Joctyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918
3. KywmxeBa, C.K. Teopusi BEpOATHOCTel M maTeMaThyecKas CTaTUCTUKa [DNeKTPOHHbIN pecypc]:
MeTOAMYECKME YKa3aHUs M KOHTPOJbHbIE 3afaHus And cTyfeHToB 3ao4yHuMkoB / C.K. Kywxkesa, J1.)K.
ManaHmksaHy, O.M. LlessikoBa. - Maiikon:KyyepeHko B.O., 2014. - 40 c. - Pexum
poctyna:HMp://Hb.Tk*n.rn:8002/Mbbala.pbp?16=2100024871
4. Wwnnaves, B.C. Bbiclias matematuka [DNeKTpPOHHbIA pecypc]: yuyebHuk / B.C. LUwunaues. -
Mockea: WH®PA-M. 2019. - 479 c. - OBC «Znanium.com» - Pexum pgocTyna:
http://znanium.com/catalog/product/990716

5. LLnnaues, B.C. 3aga4yHMK No BbiCLIEl MaTemMaTMKe [DNEKTPOHHbIN pecypc]: yyebHoe nocobue /

B.C. Wwunayes. - M.: MIH®PA-M. 2020 - 304 c. - 3BC «Znanium.com» - Pexum pfoctyna:
https://znanium.com/catalog/document7idK344429

7. @®OHJ OLEHOYHbIX CPEeACTB A1 NPOBEAEHUA MPOMEXYTOUYHOW aTTecTaunmn 0byyaroLmnxcs no
avcunnnunHe «MatemaTuka»

7.1. TlepeyeHb KOMMETEHUWIA C yKasaHWem 3TanoB WX (HOPMUPOBAHUSA B MpoLiecce OCBOEHUS
obpasoBaTtefibHOl MporpamMmbl

ATanbl hopMmnpoBaHus HanmeHoBaHWe yUYebHbIX AUCLUUNANH, POPMUPYIOLWNX KOMMETEHLNN B
KOMMeTeHLMM npouecce 0CBOEHWs 06pa3oBaTe/IbHOM NPOrpaMMbl
(cornacHo yvye6HoMy
nnaHy O®0)
OK-7:Cnoco6bHOCTb K caMoopraHu3aumm 1 camoobpasoBaHuio
123 MaTemaTunka
1 VcTtopua
1 AJbITeNCKNn A3bIK
1,2,3 VIHOCTpaHHbI A3bIK
1,2,3 dusmka
1 Xunmus QJTREBAD
3 SKonorus C B/ BVIIEON M TY

>N [Cawoea 1 .11


http://lib.mkgtu.ru:8002/libdata.php?id=2000047917
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918
http://znanium.com/catalog/product/990716
https://znanium.com/catalog/document7idK344429

AR ONODREL N

2

XUMUA NALLA

NHxeHepHas rpadmka

MeTponorus, ctaHaapTU3auus v cepTugmkauus

O6Lpre NpuHUMNLI 06paboTKM NULLEBOTO CbipbA

Mcuxonorus

P U13NKO-MexaHNYeCKMe CBOWCTBA Cblpbs U FOTOBLIX NPOLYKTOB

Muwesas 6MOTEXHOIONNSA

CoBpeMeHHble MeTofbl TEXHO-XMMUYECKOT0 KOHTPONA MULLEBbLIX NPOU3BOACTB
Coumonorus

OlK-1: cnocobHOCTbIO K MPUOGPETEHUD C O0/MbLLUOA CTeneHb CaMOCTOSTE/IbHOCTU HOBbIX
3HaHWI C NCNONb30BaHMEM COBPEMEHHbIX 06pa3oBaTe/ibHbIX M MHGOPMaLMOHHbBIX TEXHONOTWA.

1,23
1,23

1

MaTtemaTunka
dusnka
VIHXeHepHas rpaduka



7.2. OnucaHne nokasaTesieil U KPUTEPUEB OLEHMBAHMSA KOMMETEHLMI Ha pa3IMUHbIX 3Tanax ux popMmnpoBaHus, onncaHune WKasbl OLEHNBaHUS

MnaHnpyemMble pe3ynbTaTbl 0CBOEHUA KOMMETEHLUN KpuTepun oueHMBaHNSA pe3ysibTaToB 00y4YeHNsA HaunmeHoBaHuMe
OLLEHOYHOro
Heyl0B/IETBOPU-  Y[OBNIETBOPUTESIBHO X0poLUo OTJ/INYHO cpefcTea
Te/IbHO
OK-7: Cnoco6HOCTb K caMoopraHm3aLmmM n camoobpasoBaHUIo
3HaTb: CYLLHOCTb U 3HaYeHNe CaMoo6pa3oBaHNs; ®parmeHTapHble HenosnHble 3HaHNA  ChopmupoBaHHble, CHopMUpoBaHHbIE KOHTpoO/IbHas
3HaHKA HO cojeprkaiyme CMCTEMATMYECKMNE paboTa, TecTbl,
OTAe/NbHble 3HaHUA NMUCbMEHHbI
npo6esbl 3HaHUS onpoc, 3ayeT,
YMETb! camopasBmMBaTbCA, NnoBbILLATb cBolo YacTuyHble yMEHUS HenosnHble ymeHus YueHus nonHble, ChopmMMpoBaHHbIe 3K3ameH
KBaIM(PUKALMIO 1 MAcTepCTBO; JonyckatoTca YMeHUS
Hebo/bLLINne
OLLNOKM
BNafeTb; HaBblKaMy CaMOCTONATE/IbHON paboThbl. YacTuuHoe BnageHne Hecuctemartmyeckoe B cuctematnyec- YcnewHoe n
HaBbIKaMm NPUMEHEHNE HABLIKOB KOM MPUMEHEHUM  CUCTeMaTUyecKoe
HaBbIKOB [0MYyCKa- npuMeHeHue
toTCA Npobensl HaBbIKOB

OlMK-1 cnoco6HOCTbIO K NPMOBPETEHMIO C 60/bLLIOW CTENEHbI CaMOCTOATE/IbHOCTM HOBbIX 3HaHWUIA C UCMOJ/Ib30BaHMEM COBPEMEHHbIX 06pa30BaTe/ibHbIX U
MH(OPMaLMOHHBIX TEXHONOT WA

3HaTh: COBPEMEHHbIe obpasoBaresibHble n  dparMeHTapHble HenonHble 3HaHUa  CcopmupoBaHHble, CHopMMpOBaHHbIe KOHTpo/ibHas
WH(OPMaLMOHHbIE TEXHONOT UK, 3HaHWA HO cofiepXKalimMe  cucTeMaTU4ecKue paboTa, TecTbl,
OTAe/bHble 3HaHuA MUCbMEHHbIA
npo6enbl 3HaHUA onpoc, 3ayerT,
YMeTb: BECTU NMOWUCK MH(opMaLun B ceTu VIHTEpHET; YacTnyHble yMeHNA HenonHble ymeHns YueHus nonHole, CHopmMupoBaHHbIe JK3ameH
JonyckatoTcs YMeHus
HeboNbLINe
OwNBKM
BNafeTb: HaBblKaMW UCMOMb30BaHWS  MH(opMmaummn, YactuuHoe BnageHne Hecuctematuueckoe B cuctematmyec- YCneLwHoe un
Mony4YeHHoW 13 cetn VIHTepHer . HaBbIKamu NPUMEHEHME HaBbIKOB KOM MPUMEHEHWM  CUCTeMaTUyecKoe
HaBbIKOB [0MYyCKa- NpUMeHeHue

toTCA Npobenbl HaBbIKOB



7.3.TMNOBble KOHTPO/bHbIE 33]aHUSI U MHble MaTepuasnbl, HEOOXOANMbIE A5 OLEHKN 3HAHWIA,
YMEHWIA, HaBbIKOB W (MXM) oONbiTa [eATEe/IbHOCTW, XapaKTepusyloLwux 3Tanbl
(hopMUPOBaHNS KOMMETEHLNIA B NPOLIECCE OCBOEHMS 06pa3oBaTe/lbHOM NPOrpaMmbi

3agaHunA 4na KOHTPONbHOM paboThbl (N0 TeMam AUCUMUMINHDI)
Tema «JIMHelHas 1 BeKTOpHasa anrebpa»

L BbinonHWTb Hag MaTpuuamMu ykaslaHHble paeicteusi: AB-C, AC+B2, AC-AB, A2+5,
7B+AC, AI'B+3C
1 3\ /4 1 2
40, = -2 2 -1
11/ v 1 1
Bbluncnntb onpegenuTent YeTBEPTOro nopsaka
10 1
_ 12 -2
A1 a1
2 1 3
3. PelnTb CUCTEMbI NTMHENHBIX YPaBHEHWI

a) metogom Kpamepa

6) MaTpUYHbIM METOAOM
(7xr — 3x2+ 5x3= 32
j5*1+ 2x2+ x3=11
I 2xr — x2+ 3x3=14

4. PelwmnTb cucTeMy NIMHERHBbIX YpaBHeHWn MeTodoM [Maycca.
Xr+  3X2-  «3 4 g =5
Xr + X2 - 3x3 - 2x4 = -1
2Xr — 2x2+ ax3- 3x4= —9
5. PelwnTb O4HOPOLHYHO CUCTEMY NIMHENHbIX YPaBHEHWIA.
1— 3x2+ 2x3 +X4+2x5=0

3Xr+ 2x2+ X3+ x4— x5=0

r+ X2— 5x3+ 4x4+ 3*5 =0
Tema «ARa/koDnHAcKaavreopleTPirpamnibl A 1A2A3A4 HaiiTu:
1) AnnHbl pébep ArA2, ATA3un ArA4

2) yron mexgy péépamu ArA3 n AdA4

3) nnowags rpaHn ArA2A3

4) npoekumio BekTopa ArA4 Ha Bektop AXA2

5) 06bEM NUpaMunfbl

6) ypaBHeHUs npAMbIXA”™3 n ArA3

7 ypaBHeHua nnockoctein AIA2A4 n A2A3A4

8) yron Mexgy aTMu niocKoCTAMU

9) BbICOTY Nupamufbl, ONYyLLEHHYIO 13 BepLlUnHbl A4

Ar(-1,5,4), n2(34,6), A3(0,2,-3), A4{-24,5)

2. CtopoHbl AB 1 BC pomba ABCD paBHbl COOTBETCTBEHHO 3x-10y+37=0 n 9x+2y-17=0.

YpaBHeHUs OAHOW U3 ero AuaroHanein paBHo 3x-2y-19=0. HaliTu ypaBHeHUs ABYX [pYyrux
CTOPOH pomba v BTOPOIA ero AuaroHanu.
Tema «KomniieKcHble yncna»

1 BbINOMHUTL [EACTBMA C KOMMEKCHbIMW YWCNaMW, 33flaHHbIMW B anrebpauvyeckoi
topme 3anucun.(3 —20 «(5 + 40 —7i + 1
2. BbINOMHUTL yKa3aHHble feicTeusa ztz2, (Z)Z, \fz2, Hag KOMNAEKCHbIMU Yuncnamu

rrv z2, npeABapuTenbHO 3anncaB X B TPUTOHOMETPUYECKON (hopme 3anucu.
21=1—/, z22= =2 —2i
3. Ynucna zaur2 npeactaBuTb B NoKasaTeSIbHOW (hOpMe 3anmucyt U BbINONHUTL YKasaHHbIe
[EACTBUA Hag HUMMK.

Z = 2|3 —2i, z2 = 3 —3n/3I Halitn a) z4z2, 6) >



PelwnTtb KBagpaTHoe ypaBHeHne XxX2—4x +5=0
Tema «[pefen n HeNpPepbIBHOCTb (DYHKUMN»
1 BblumcnnTb npegensl QyHKLMIA
a) HT * 23*~1°> rre x0=0,xo=2,x0= 0

X-*X0 X*-bX+b

6) lim 4
X->16 6-y2x+4
4 Ii tg 3xcosx
)7*->o sin4dx
X2-2

r lim A
X-%a0 \X2+3]

2. WcenepoBaTh  (DYHKUMIO HA HeEMpepbiBHOCTb, BbIACHUTL XapakTep TOYEK paspbiBa U
NOCTPOUTL eé rpagink.

X <O
f(x) ={cosX 0<x<—

T
X X >-

Tema «andgepeHunanbHoe ncumcneHne MyHKLMN 0AHOM NepeMeHHON»
1 Halitn npounssoaHble yHKLWIA.

r( X X-V5
y = V5 "arctg — + In------- —
\% V5 X + V5
tge2x + | L+e
= arctge+ In
y g ex- 1
Mcnonb3ys auddepeHyman QyHKLMN BbIYUCANTb NPUGINXKEHHO V28
HaiiTn npon3BOAHYH HESABHO 3afaHHOW (hyHKLUK arctgy + xy2=0

Halitn nponssoaHyt0 YHKUWIA, NpeaBapuTenbLHO eé nponorapMgmMmMpoBas,
y = (x2+ 2x)arctgx
5. Halitn npon3BofHble YX 1y PyHKLUWIA, 3afaHHbIXNapaMeTpruyecKu
(x =21—t2
[y =3t- t3
o . 2-(ex+e *)cos;c
Bbluncnuntb npegensl PyHKUWIA, MCNONb3ys npasuao Jlonutans lim
MeTogamu anddepeHUNanbHOro UCHUCNEHNS uccnegoBatb PYHKUMIO yY=/(X), 1 1UCNONb3YyA
pe3ynbTaTbl UCCNeL0BaHUS NOCTPOUTL eé rpadmk.
X
Y= x3—1
Tema «AnthdepeHumnanbHoe ncHmMcneHne PyHKUMn HECKONIbKUX NEPEMEHHbIX»

Z N
MokasaTb, YTO (yHKUMs zZ = \n(ex + ey) YAOBNETBOPSIET ypaBHEHUO — + 2 iﬁ"xﬂy +
z

+57 =0 L
2. Bbluncnnts npubnvmxéHHo arctg

3. Halit akcTpeMyM QYHKUUN Z = X2 + Xy + y2—3X —6Yy
4. HainTn HavMeHbLLee 1 HanbosnbLlee 3HaYeHNA PYHKUMN Z = X2 —Xy + y2 —4X B
3aMKHYTOI 061acTu, orpaHuMyeHHon npsambiMm X = 0,y = 0,2x 43y —12 = O

Tema «/HTerpanbHoOe ncynucneHme»
1 Bbluncnnte HeonpedenéHHble MHTErpasbl

a) fex (I+ e Jdx
parctg x

6>J—
B) J x2sinxdx

nr %
" J x2+6x+25



J 4sinx+3cosx+5 .
2. Bbluncnnts onpefenéHHbiv UHTerpan

a) J3x3vx2—1

6 ) xarctgxdx

3. BbluncnnTb HECOBCTBEHHbIN MHTErpas
+00

arctg x g
X
/ 1+ x2
3. Haittn nnowaab gurypbl, orpaHMYeHHON 0Cb abcuMce v AMHMSMN Y = (X —4)2 1
y = 16 —x2.
Tema «AnpdepeHunanbHble ypaBHEHUA»

1 PelnTb ypaBHEHUE C Pa3fenAtoLLMMNCa nepemMeHHbIMU y'+ 2x2y' + 2xy —2x = O
2. PewnTb ogHOpogHOe guddepeHumnanbHoe ypaBHeHne (x —y)dx + xdy = O
3. PewmnTb NMHeiHoe anddepeHumanbHoe ypaBHeHne A =(x+1)2
4. PewnTb gndhepeHumnansHoe ypaBHEHNE, NpeABapuTENbHO NMOHMU3MB €ro Nopsagok y" = 4x
5. PewunTb anddepeHymnansHoe ypaBHeHNe y" +y' —2y = 6x2

Tema «Pagbl»
1 WccnepoBatb psafbl Ha CXOAUMOCTb, NMOA06paB NOAXOAALLMIA NPU3HAK:

a) 2°=1 (ma.)»
2. PasnoXuTb PYHKLMIO y =e3x~2 B CTeneHHoW pag no creneHam  (x-1).
OnpefennTb 061acTb CXOAMMOCTM MOMYYEHHOTO psa.

3. C TouHocTbio £ = 0,001 BbIUMCAUTL UHTErPan /0'5F c°sxdx

Tema «Teopusi BEPOATHOCTEN»

1 B ypHe 3 6enbix u 7 4yépHbIX wWapoB. V3 ypHbl Haypayy BbliHMMalOT 2 wapa. Kakoe
co6bIT e BONee BepOATHO: @) Lapbl OAHOIO LBeTa; 6) Lwapbl pa3HbIX LBETOB?

2. HainguTe BepoATHOCTb TOrO, YTO Hayjady B3ATOE [BY3HAYHOE YMCNO OKAKETCH KPaTHbIM
nnoéo 2, nn6éo 5.

3. Nmeetca 3 sAwwvka pgetaneit, npuyém 6GpakoBaHHbIX B 1-0M, 2-OM U 3-eM AWMKax

COOTBETCTBEHHO 25X 20X u 15X . Haypauy B3ATas fjetasb U3 Hayfady B3ATOro AuWMKa OKasanacb
OpakoBaHHON. HainT BepoOATHOCTb TOrO, YTO 3Ta feTalb U3B/eYeHa U3 1-ro AumKa.

4. TpebyeTcqd HalTM BEPOATHOCTb TOr0, 4TO B 5 HE3aBUCKMMbIX WCMbITAaHUAX CO6bITHE
nossmTca 6onee 3 pa3, 3Has, YTO B KaKAOM MWCNbITAHUN BEPOATHOCTb MOSB/EHUS COObLITUSA paBHa
0,7.

5. 400 cTaHKOB paboTalOT HE3aBUCUMO APYr OT Apyra, NpUYém BepoATHOCTbL 6ecnepeboitHoi
paboTbl KaXXA0ro M3 HUX B TeYEHWW CMeHbl paBHa 0,6. HailTu BepoATHOCTb TOro, YTO B TEYEHWUU
CMeHbl 6ecnepeboiiHO npopaboTaloT: a) 260 cTaHKoB; 6) oT 230 A0 250 CTaHKOB.

6. 3aBoj oTnpaBun Ha 6a3y 1000 JO6POKAYeCTBEHHbIX U3AeNniA. BepoaTHOCTL NOBPEXAEHNS
KaXkaoro msgennsa npu tpaHcnopTupoBke paBHa 0,0003. HailTu BepoATHOCTb MOBPEXAEHUS Mpu
TPaHCMOPTMPOBKE: @) OAHOIO n3genus; 6) ot 2 o 3 U3gLenui.

Tema «MaTemaTnyeckas CTaTUCTUKaE»

1 MuweHb pasfeneHa Ha 30Hbl 1,2,3. 3a nonagaHve B 30Hy 1 faéTca” OYKOB, B 30HY 2-
a204K0B, B 30HY 3-a304KOB. [n9 JaHHOrO CTpesika BepPOATHOCTb nonafjaHus B 30HbI 1,2,3 paBHbI
cooTBeTcTBeHHO pl5 p2, p3. Halit 3aKoH pacnpefeneHuns ymncna X 04KOB, MOMyYaeMbIX CTPEIKOM
npy ABYX HE3aBMCUMBbIX BbICTPesnax v yHKUMo pacnpegenenus F(X), nocTpoutb eé rpagmk.

ai=8, a2=5, a3=3, Pi=0,2, p2=0,4, p3=0,4.

2. HaiiTn: a) maTtemaTmyeckoe OXwufjaHwe, 6) AMCNepCcUto, B) CpefHee KBagpaTuyeckoe
OTK/IOHEHWE LUCKPETHOW Cly4YaitHOW BennumHbl X MO 3aKOHY e€ pacnpefeneHus, 3afjaHHOMY pALOM
pacnpegeneHns ( B nepBol CTPOKe Tabnuubl YKasaHbl BO3MOXHbI€ 3HAY€HWUsi, BO BTOPOM CTPOKe-
BEPOATHOCTM BO3MOXHbIX 3HAUYEHUIA).



Xi 44 52 60 73 82
Pi 0,6 0,1 0,1 0,1 0,1

3. CnyuvaitHas BenuMuuHa X3afgaHa QyHKUMen pacnpegeneHns F(x). HaiATu nNnoTHOCTb
pacnpefeneHns BepOATHOCTEN, MaTemMaTU4eckoe OXWaHwe, AWUCMEPCUID CYYalHOW BENUUUHDI,
BEPOSATHOCTb MoNafaHus cny4vaiiHoi BeNnUuHbI B MHTepBan (1;2) u noctponTs rpagukm f(x), F(x).

(0 x<0
F(x)HT, 0<x<2

V 1 x>2
4. 3agaHbl MaTeMaTM4ecKoe OXWAaHuWe a W CpeAHee KBafgpaTU4YecKoe OTK/OHeHMe 6
HOPMasiIbHO pacnpejenéHHol CnyvainHon BennumMHbl. HaliTW: a) BEepOATHOCTb TOro, YTo Xnpumet
3HauyeHune, nNpuHagnexawee uHTepsany (a,p); 6) BEPOATHOCTb TOro, YTO abCOMKOTHAA BeMYMHA
0TKNOHeHNs \X —a\okaxeTcs MeHblLue 5.
a=12, 6=5, a=8, p=18,5=10.

5. [aHa nnoTHOCTb pacnpefenieHns HenpepbIBHON CyYaiHOW BeNNYUHBI X
"0, x<0
f(x) = 3x2, 0<x<1
0, x>1

HainTn dyHkuuto pacnpegenenms F(x).

TecToBbIe 3a4aHNA

(-3 1~
(r -2 0}
1 fdavbl matpuubl 432 = 2 -1\ Bon = 3 L oay Torga matpuua A <B  umeer
v - y
0 3
pasMepHOCTb
BapuaHTbl OTBETOB:
1)3x2 2) 2Xx2
3) 3x 3 4) 2x3

2. Ecnn (x0,To)pelueHne cUCTeMbI NNHEHbIX YPaBHEHUI
|2x - 3y =-12
[4x —3jp=-15
Torpga x0—y 0 pasHo...

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

3. Mpsamas npoxoauT Yepe3 Toukn O(0;0) n N1{- 7;21). Torga ee yrnoBoii KO3PULNEHT paBeH...
BapuaHTbl OTBETOB:
-7 2)7



3)3 4)- 3

4. TlonspHble KoopauHaTbl Toukn J1(3;-31/3) umetoT BUg...

BapvaHTbl OTBETOB:

N \

) 6.2 n 2 6;- "
2 3)

3) 6 g 4 36:-
"6 - 3)

5. (BblbepuTe BapuaHTbl COrNacHo TEKCTY 3a4aHus)

YKaXnTe COOTBETCTBME MeXAY KpPVBbIMM BTOPOro Nnopsiaka 1 Ux ypaBHEHUEM

2 2
1 X Yo 2. 3x2+y =4
16 9
2 2 2 2
X n
IR A 2 X Y -
9 16 9 9
BapvaHTbl OTBETOB:
A)annunc B)runepbona
C) napa6ona D) OKpy»>HOCTb

6. Moaynb KOMnaekcHoro yicna 3+ 4/ paBeH...
BapunaHTbl OTBETOB:

1)7 2)3

3)4 4) 5

7. Anrebpanyeckas opma KOMMNIEKCHOTO YMcna, N306paKeHHOro Ha PUCYHKE MeeT BUA,

Bapl/IaHTbI OTBETOB:
2)z=2+1
1- 2/

3) z=n/3 4z

8 Eem 42 b 5 i 10 1 2pasHo..

BapuaHTbl OTBETOB:

)11-7/ 2) 9- 7/



3)10-7/ 4)10 + 7/

9. Ha umcnosoint npsmMoli gaHa Touka X = 6,2. Torga ee «f - OKpPeCTHOCTbIO» MOXET ABNATbCA

nHTEpBas...

BapVIaHTbI OTBETOB:
1) (6,2; 6,6) 2) (6,1; 6,5)
3) (5,9; 6,5) 4) (6,0; 6,3)

10. YcTaHOBWUTe COOTBETCTBME MEXAY (PYHKUMSAMU N UX NPOM3BOAHLIMU

1y =ex 2.y =(\n.x-\)2 3.y =(l-cosx)2
BapnaHTbl OTBETOB:
2,X 2(In x -\
A) 3x7e B) ( )
C) 2-(l-cosx)-sin;t D) x3ex 4

E) 2-(l-cosx)

o ) n
11 .3HayeHne NPoOn3BOLHOM BTOPOro nopsaaka QyHKUumM y = sin 2X + 4X B TOYKe X = — PaBHO...
4

Bapl/laHTbI OTBETOB:
1)4 2)1
3)- 4 4)-1

12.MHOXeCTBO NepBo06pasHbIX PyHKUMA f(X ) = e2X nmeet Bug..,

BapuraHTbl OTBETOB:

1) ezc+C 2) T ic
2
?

3)___%(3 2, ¢ 4) 2c72*+ ¢

13.Ecnu 3f(x)cbc =3mn jf(x)dx = 5, TO uHTerpan }Zf(x)dx paBeH...

BapVIaHTbI OTBETOB:

1)2 2) 16

3)8 4)4
d2

14.YacTHas npom3BogHas — T- OyHKUMM Z = 2X2 + 3 XYy J1-y2 B TOuKe 1,2) paBHa.
AX

BapI/IaHTbI OTBETOB:



1) 12 2)3
3)4 4)6
o dy dx
15.06umii uHTerpan anuddepeHUnanbHOro ypaBHeHU — = ------- - UMeeT BUg...
y 1+ X

BapvaHTbl 0TBETOB:

1 1
1) — =arctg—+c 2) ——In(l+x 1+¢c
Yy * Yy
1
3)-——-= arctg x +c¢ 4) —- In(l +x2)+c
Yy Yy
, 3 6
16. [JaHo puddhepeHumansHoe YypaBHeHue Y ----- y = —-- . Torga ero pelieHvem dBnseTcs
X X
hyHKLUS...
BapunaHTbl OTBETOB:
1) Y = x3 2) y =x3+2
4)Y =eX
Y =

17.4aCTHOMY  peLleHU0  /IMHEAHOr0  HEOAHOPOAHOro  AUddepeHLUanbHOro

y "—3y —18>’= x + 10 no BMAy ero npasoil 4acTu COOTBETCTBYET PYHKLUA...

BapuaHTbl OTBETOB:

Hy - eX(Ax + B) 2) y = Ax2+ Bx

3) y = Ae~Tx+ Bef 4y =Ax+B

18. [ns OpveHTUPOBAHHOIO rpaga, N300PaXXeHHOI0 Ha PUCYHKeE

MOMHbIA NYyTb MOXET UMETb BUA,...
BapuaHTbl OTBETOB:
1) £:3H>4 2)L:0—2—3"4

3)L:0—21-Y3 4) 2,0 —>1-—>2 —>3—>4

ypaBHeHNS



19. [nsa ceTeBOro rpadmka, M306paKeHHOro Ha PUCYHKe

ANMHA KPUTUYECKOTO NyTU paBHa...

BapuaHTbl OTBETOB:
1)9 2)31
3) 10 4) 12

20.Cob6biTne A MOXeT HacTynnuTb NnLlb Npun ycaoBuUn NnoAaABfieHNA O0AHOro M3 AByX HECOBMECTHBLIX

cobbITniA Bxun B2, 06pasytolmx NonHyt rpynny cobbITuid. M3BeCTHbI BEpOATHOCTb P(Z?,) =" 1

ycnoBHble BeposTHocT P (J1/BX) = —, P (A/B2) = —. Toraa BeposiTHocTb P () paBHa...

BapVIaHTbI OTBETOB:

21.B nepBoii ypHe 4 yepHbiX M 6 6enbiX Wapos. Bo BTOpoi ypHe 3 6enbix U 7 YepHbIX wapos. U3

Hayfauy B3STOW YPHbI BbIHYNM OAMH Wap. Torja BepOsITHOCTb TOr0, YTO 3TOT LUAP OKAXKETCs GeNbIM

paBHa..

BapVIaHTbI OTBETOB.:
1)0,15 2) 045
3) 0,4 4)0,9

22.laH 3aKOH pacnpegeneHns BepOSTHOCTENR AUCKPETHOW CyYaiHON BENUYUHBI X :
X 1 2 3 4
P 0,2 0,3 0,4 a
Torpa 3sHayeHWe a paBHO...
BapuaHTbl 0TBETOB:
1)- 07 2) 0,2
3)0,7 4) 0.1



23. HenpepbiBHas cnydaiiHas BefMUMHA X 3afaHa MAOTHOCTbIO pacrpedeneHnst BeposTHOCTEl

M )2
ee 1B . Torga maTeMaTWYeCKOe OXWAaHWe 3TOM HOPManbHO pacnpeaeneHHo

CNy4yaliHOW BENMUYMHbI PaBHO...
BapunaHTbl OTBETOB:
1) 64 2)9
3)8 4)128
24. To4yeyHasd OLEHKa MaTeMaTUYeCcKoro OXuaHus HOpPManbHOro pacnpefeneHus pasHa 12. Torpa
ero MHTepBasibHasA OLEeHKa MOXET UMEeTb BUL,..
BapunaHTbl 0TBETOB:

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

25. Bbi60OpoYHOe YypaBHeHWe MapHoi perpeccun umeeT Bua Y =5—3X. Torga Bbl6OPOYHBIiA
KO3 (hMLUMEHT KOPPensaLmMm MoXeT ObiTb PaBEH...
BapunaHTbl 0TBETOB:
1)-5 2)5
3)04 4)- 04

Knoun K TeCToBbIM 3alaHuSAM A1 KOHTPOSA OCTATOUYHbIX 3HaHWI
Tematnyeckas CTPyKTypa

N AE AmAaKquzzrc?; %Zil:vl/ll?_l,bl roc N sapaHns OTset
o 1 3
1 JInHeiHas anre6pa
2. 3
3. 4
2 AHannTnyeckasa reometpus 4, 2
5. 1-A,2-C,3-B,4-1
6. 4
3 KomnnekcHble yncna 7. 1
8. 2
9. 3
10. 1-A,2-B,3-C
. n. 3
4 MaremaTnyeckun aHanms 12 ’
13. 2
14. 1
15. 3
5 OungphepeHumansHble ypaBHEHUS 16. 2
17. 4
6 JunCKpeTHaa maTemaTuKa 18. 2
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Teopusi BEPOSATHOCTEN

MartemaTtnyeckaa cTaTucTuka

19.
20.
21.
22.
23.
24.
25.

A w N BN DND D



Bonpocbl K 3a4éTy (1 cemecTp)
1 Martpuubl. Bug matpuu. OCHOBHbIE OMepauun Hag MaTpuuamu, Ux CBOMCTBA.
2. OnpefenuTenn BTOPOro 1 TPeTbero nopsiAKos. X CBOWCTBa.
3. MuHopsbl, anrebpanyeckne AOMOMHEHUS. Teopema O Pa3NOXeHUW ONpefennuTens Mo CTPOKe
(cton6uy).
4. O6bpaTHas MaTpuua. Heobxogumoe 1 [OCTATOMHOE YC/OBME CYLLECTBOBAaHMA 06paTHOW
MaTpuLbl.
5. PaHr matpuubl. basucHbI MUHOP. DneMeHTapHble Npeobpa3oBaHNA MaTpuULbI.
6. CuCTeMbl NINHENHbIX YpaBHEHWI: COBMECTUMOCTb, OMpeaeNieHHOCTb U T.4.
7. Mpasuno Kpamepa.
8. MaTpuyHas 3anucb CUCTEMbI IMHEWHbIX YPaBHEHWI 1 MaTPUUHOE peLLeHme.
9. Teopema KpoHekepa-Kanensnu.
10. BekTopbl M OCHOBHble MOHATUA: KONJMHEapHOCTb, PaBeHCTBO BEKTOPOB, A/IMHA BEKTOpa,
KOMM/IaHapHOCTb.
11. InHeliHble onepaLun Haj BEKTOpamy U UX CBOMCTBA.
12. [ekapToBbl CWUCTEMbl KoopAauHat. [leneHne oTpeska B [JaHHOM OTHOLLEHWW, YCNOBUe
KOJINMMHEApPHOCTU BEKTOPOB.
13. lMoHATMe 6a3nca Ha MpPAMOM, MJOCKOCTM WM B MNPOCTpaHCTBE. BbluncneHne KoopauHat
BeKTOpa.
14. CkanspHoe npou3BejeHne BEKTOPOB, ero CBOMCTBA.
15. Teopema 0O BbIpaXKEHUWN CKANAPHOr0o NPON3BEEHUSA Yepe3 KOOPAMHATLI BEKTOPOB.
16. BekTOpHOe NpouM3BefeHVe BEKTOPOB, €ro CBONCTBA. Teopema O BbIPaXXEHUWU BEKTOPHOMO
Nnpoun3BefeHNs Yyepes KOOpAMHaTbI BEKTOPOB.
17. CmellaHHOe Npou3BefeHNe BEKTOPOB, ero CBOMCTBa. TeopemMa O BbIPaXEHUW CMeLLIaHHOro
Nnpou3BefleHNs Yepe3 KOOPAMHATLI BEKTOPOB.
18. MoHATME 06 YpaBHEHWUN NNHUKN. Y pPaBHEHWE OKPYXHOCTH.
19. O6ulee ypaBHeHMe npsMoi. KaHOHMYeCKOoe 1 napameTpuyeckoe ypaBHeHne npsiMon.
20. YpaBHeHve NpsMON, NPOXoAsLLei Yepe3 ABe TOUKU. YpaBHEHMe MPSAMOIA B OTpe3Kax.
21. YpaBHeHWe NpsiMON C YCNOBHbIM KO3WMULIMEHTOM. PacCcTosiHME OTTOUKM A0 MPSIMON.
23. WccnepoBaHue 06LLero ypaBHeHUs NpsAMOoil.
24. B3avMHOe pacrosioXeHne nNpaMbIX. YTONM MexXAay MpsambiMW. YCNoBWe napansieNlbHOCTN |
nepneHAnKYNApHOCTA NPAMBIX.
25. KpmBble BTOPOro nopsaka: anaunc, runepbona, napabona. BbiBOA KAHOHWYECKOr0 ypaBHEHNS
4191 KPUBBIX BTOPOro Nnopsjka.
26. O6Lee ypaBHEHMe MIOCKOCTU. YpaBHEHME MNOCKOCTU B OTpe3KaxX. YpaBHEHWe MI0CKOCTH,
NPOXoAsLLe Yepes TPY TOUKN.
27. Pa3nuuHble ypaBHeHUS MPsMOLi B MPOCTPAHCTBE.
28. WccnepoBaHne 06LLero ypaBHeHUst MIOCKOCTU. B3auMHOe pacnofniodkeHwne nAoCKOCTei: yron
MeX Yy MNOCKOCTAMM, YC/OBUE NnapaniensbHoCTU U NepneHAnKYNapHOCTH.
29. PasnnyHble BUAbI ypaBHEHWUI NPsSIMON B NPOCTPaHCTBE.
30. B3avMHOe pacnonoXkeHve AByX MPAMbIX B NMPOCTPAHCTBE. YTON MeXAy MpAMbIMK, YCoBue
napanienbHoOCTU U NeprneHanKynsapHOCTH.
31. MoHAT1e YyncnoBOM NocnenoBaTeNbHOCTU. peaen YucnoBor NocnefoBaTelbHOCTH.
32. CBolicTBa CX0AsLWMXCA NOcnef0BaTeNIbHOCTEN.
33. BeckoHeyHO Masible M GeCKOHeyHO 60/bluve MOCNef0BaTEe/IbHOCTU, CBA3b MEXAy HUMM.
OCHOBHbIe CBOCTBA 6ECKOHEYHO MasibiX NOCNeA0BaTeNbHOCTEN.
34. AputhmeTryeckme onepauum Hag CXOAAWMMUCA MOC/eA0BaTeNIbHOCTAMU.
35. MOHOTOHHble noOCnefoBaTeNIbHOCTX. TeopeMa O CyLECTBOBaHWMM MpeAena MOHOTOHHOINA
nocnegosartesibHOCTU. Yucno e.
36. TMoHATME (YHKUMM OfHOW nepemMeHHON. Cnocobbl 3afjaHus (QYHKUMA. Knaccudukayms
(hYHKLMA. OCHOBHbIE 3/1lEMEHTapHble (DYHKLMMN U UX FpadurKm.
37. Mpepgen yHKLMN B TOUKe. [eOMeTpUYECKUA CMbICN Mpeaena.
38. OgHocTopoHHME npegensl. Mpegen GyHKLMKU Ha 6ECKOHEYHOCTMN.
39. BeCKOHEYHO Masble 1 6ECKOHEYHO 60/bLINE PYHKLNN.
40. OCHOBHble TeOpeMbl O Mpefenax: efJMHCTBEHHOCTb Mpefena, apupmeTnyeckme onepaymm Hag
(MYHKUMAMW, UMEOLMMN Npejen v T.4.
41. 3amMeyaTenbHble Npeaensl U UX cneacTens.



42. OnpepfeneHve HenpepbIBHOCTU (hyHKLMKN. CBONCTBA (PYHKLMIA, HEMPEPbIBHLIX B TOUKE.

43. HenpepbIBHOCTb HEKOTOPbIX 3/1eMEHTapHbIX PYHKUWIA (MHOrousieHa, 4po6HO-paLoHanbHOM,
TPUTOHOMETPUYECKHUX).

44. OnpefgeneHne 1 KnaccuMuKauus ToUek paspbisa.

45. CBoiicTBa PYHKLMIA, HEMPEPLIBHbIX HAa OTPE3KE.

46. 3afaym, NPMBOAALLME K NOHATUIO MPOU3BOLHON (O CKOPOCTU W KacaTe/lbHOM).

47. OnpefeneHne NPon3BOAHON, ee reOMeTPUYECKUA, PU3NYECKUI 1 SKOHOMUYECKUIA CMbICH.

48. Tpon3BOAHbIE HEKOTOPbIX 3/1eMEHTaPHbIX PYHKLMIA (X2, SinX, cosX, tgx).

49. OCHOBHbIe npasua gnghepeHLpoBaHus.

50. CBA3b MeXJy CYLLeCTBOBaHWEM MPOW3BOLHOW M HEMNPEPLIBHOCTbIO (DYHKLMUW B TOUKE.

51. MNpou3BoAHAA CNOXHON (DYHKLUN.

52. MNMpown3sogHas o6paTHOlM QyHKUUKN. Mpon3BOAHbIE PYHKLMIA Y = arcsinx, y = arccosx,

y = arctgx.

53. HesBHas (hyHKLMA 1 ee NPOM3BOSHas.

54. Mpoun3BoAHasA napaMeTpUyecknx 3afiaHHbIX DYHKLWA.

55. OnpepeneHve  auddepeHumpyemMocTv  (DYHKUMM B [JaHHOW  Touke.  KpuTepwuii
AN hepeHUNPYEMOCTH (YHKLMN B TOUKeE.

56. OungdepeHyman QyHKUUW, ero reOMeTpUYecknin cmbicn. MpumeHeHne guddepeHumnana ans
MPUGNVKEHHbBIX BbIYUCIEHWIA.

57. Tpou3BOfHble BbICLIMX MNOPAAKOB. BTOpas npou3BOAHAsA MapameTpUYecku 3afaHHOMN
YHKLMN.

58. Teopembl Pepma 1 Ponnd. IX reoMeTpnYecKnini CMbICA.

59. Teopembl JlarpaHxa n Kowu. VIX reoMeTpuyeckunin CMbic.

60. Mpasuno Jlonutans. PackpbiTve HeonpeaeneHHocTel Buga (Too, 0° 1° oo°.
61. ViccnegoBaHue (hyHKUMIA C NOMOLLbIO NPOM3BOAHONM. Heobxoanmoe 1 fOCTaTOYHOE YCNoBuMe
BO3pacTaHus 1 ybbiBaHuA. Kputuyeckme TOUKM.
62. SKCTpemMyMbl (hyHKUMN. Heobxoanmoe 1 4OCTaTOYHOE YC/IOBUA IKCTPeMyMa.
63. ViccnefoBaHve (yHKLMW HA BbIMYK/IOCTb M BOTHYTOCTb. TOYKM Nepernoba.
64. AcuMnTOThI rpaguka. ccnefosaHue v NOCTPOEHME TPpaPUKoB PYHKLNNA.
Bonpocbl K 3K3aMeHYy (2 cemecTp)
1. HeonpeaeneHHbIi UHTErpan v ero OCHOBHble CBOMCTBA.
2. OCHOBHble MeTOfbl MHTErPUPOBaHNA: 3aMeHa NepeMeHHON 1 UHTErpypoBaHmne Mo YacTaM.
3. VIHTerpupoBaHue paunoHanbHbIX QYHKLUWIA.
4. iHTerpmpoBaHue HEKOTOPbIX MppPaLMOHaIbHbIX U TPUTOHOMETPUYECKUX (DYHKLWIA.
5. 3agaun, npvBoAsLIME K TMOHATUIO ONpefesieHHOro WHTterpana. Heobxogumoe ycnosue
CYLLECTBOBaHWA OMNpeaesieHHOro UHTerpana.
6. OCHOBHbIe CBOWCTBa ONpeAeneHHoro uHterpana. ®opmyna HetoToHa-J1ebHuMLA.
7. FeoMeTpUYeCKMEe NPUIOXKEHNS ONPeAeNeHHOro MHTerpana: a) naowagb NA0CKO urypsl; 6)
AJIMHA NI0CKOW KPUBOIA.
8. MpunbnnxKeHHble MeTOAbl BbIYUCNEHWUA OMNPEAeNIEHHOr0 UHTerpana.
9. Hecob6CTBEHHbIe MHTErpasibl NepBOro U BTOPOro pofa.
10. ToHATME (QYHKUMM [BYX nMepeMeHHbIX. O6nacTb OnpeAeneHns W reomMeTpuyeckoe
N306paxeHne HEKOTOPbIX (YHKLNIA ABYX NepeMeHHbIX.
11. YacTHble npupaLLeHns 1 YacTHble NPOU3BOAHbIE PYHKLMN ABYX NepeMeHHbIX.
12. TlonHoe npupalieHne GYHKUMWM [OBYX MepeMeHHbIX. [AuddepeHuran QyHKUNN LOBYX
MepemMeHHbIX.
13. YacTHble MPOM3BOAHbIE BbICLLIMX MOPSAAKOB (PYHKLUN ABYX NepeMeHHbIX.
14. SKcTpemMyMbl PYHKLUUU ABYX NepemMeHHbIX.
15. KacaTefibHasi NI0CKOCTb M HOPMaslb K MOBEPXHOCTMU.
16. MeToA HauMeHbLUNX KBaApaToB.
17. OuddhepeHumanbHble ypaBHeHWs nepBoro nopsgka. O6llee M 4yacTHoe pelleHue. 3afgaya
Kowm v ee reoMeTpUYECKNin CMbICH.
18. OunddpepeHumanbHble ypaBHEHUA MepBOro MNOpsAAKa C pasfenieHHbIMUA U pasgensowmmmncs
nepeMeHHbIMU; OAHOPOAHBIE U NIHENHbIe AuddepeHLnanbHble YpaBHEHUA MepBOro Nopsaka.
19. AndpdpepeHumanbHble ypaBHEHUA BbICLIMX MOpAAKOoB. ObLee pelleHne. HavyanbHble YCOBUS.
20. AnhepeHumanbHble YpaBHEHNS BbICLUMX MOPALKOB, AOMYCKAIOLLIME NOHMXEHVE NMOPALKa.



21. JlvHelHble guddepeHUManbHble  YpaBHEHUS  BbICLUMX  NOPSAKOB, OLHOPOAHblE U
HEOLHOPOAHbIE.
22. InHeliHble OLHOPOAHbIE AUddepeHLManbHble YpaBHEHUS BTOPOro nopsigka ¢ NMOCTOSHHbIMU
KoahpuumeHTaMun. XapakTepucTMUeCKoe ypaBHEHNE.
23. CTpyKTypa O06Lero peweHns /AUHEAHOro HeoLHOPOLHOr0 YpaBHEHUA C MOCTOAHHbLIMU
KO3puumeHTamu.
24. TloHATMe uymcnoBoro psaga. Cxonsuineca W pacxofAawimecs 4yucrosble psagbl. Heobxopnmoe
YC/OBME CXOLMMOCTM paja.
Bonpocbl K ak3ameHy (3 cemecTp)
1 TlpusHaky CXOAMMOCTM PALOB C MONOXWUTE/IbHBIMW  Y/leHaMKW: MPU3HAaKM CPaBHEHWUS,
Lanamb6epa, Kowwn, nHTerpanbHblii.
. 3HaKkoyepegytowmecs pagbl. Teopema JleinbHMLA U CNeicTBUE U3 Hee.
3. CteneHHble pagbl. HTepBan u paguyc cxogumocTu. Teopema Abens.
4. Pa3noXeHne OCHBOHbIX PYHKUWIA B CTENEHHOW psig,.
5. MoHATME cobbITUS, BUAbI COOLITUIA.
6. Knaccuyeckoe onpefeneHve BeposTHOCTEN COBObITUSA, ero CBOMCTBA.
7
8
9

N

. OCHOBHbIe (POPMY/bI KOMOVMHATOPUKM.
Anrebpa cobbIThil. TeopeMbl CMOXEHUSA BEPOATHOCTEN, CNeACTBUSA UX HUX.

. He3saBucrMble co6bITUSA. Teopembl YMHOXEHUS BEPOATHOCTEN, CNEACTBUA UX HUX.

10. dopmyna nonHon BeposATHOCTU. Popmyna balieca.

11. He3aBucuMble NOBTOPHbIE UCMbITaHMA. Popmyna bepHynnu.

12. JNokanbHaa n nHTerpanbHas Teopemsl flannaca. Teopema lMyaccoHa.

13. Bugbl cnydyaliHbIX  BeNMUMH.  3aKOH  pacnpefeneHns  BepoATHOCTEN  AMCKPETHOWA
C/ly4aiHOW BeNMYMHbI. MHOrOYronbHUK pacnpeseneHus.

14, Yuncnosble XapaKTePUCTUKM SUCKPETHbIX CyYalHbIX BENMUYUH U UX CBOMCTBA.

15. HavanbHble 1 LeHTpasibHble TEOPETUYECKNE MOMEHTLI.

16. PyHKUMA  pacnpefeneHns  BEpOATHOCTEM U ee cBoMcTBa. [paguk  yHKLUK
pacnpefeneHus.

17. MNOTHOCTb pacnpefeneHns BepOATHOCTE HenpepbiBHON CAy4ailHON BenMUMHbLI U ee
CBOICTBA.

18. Uncnosble XapakKTepUCTUKM HENPEPbLIBHbIX CyYaiHbIX BEMYUH U UX CBOMCTBA.

19. Buabl AMCKPETHbIX pacnpegeneHnii: GUHOMUanbHble 1 Ap.
20. Buabl HenpepbIBHLIX pacrpefenieHnii: paBHOMEPHOe M NoKasaTe/lbHOe.
21. HopmanbHoe pacnpegeneHve. Kpuaa [aycca. BnusHue napamMeTpoB HOPManibHOro
pacnpegeneHunst Ha hopmyny HOPManbHON KPWUBOWA.
22. BbluncneHme BeposATHOCTU 3aaHHOr0 OTK/IOHEHUA. pasunia Tpex curm.

23. Teopema JlanyHoBa. LleHTpansHas n npegensHas Teopemsl.

24, OueHKa OTK/IOHEHUS TEOPETMYECKOro pacrpefefieHnss OT HOPManbHOro. ACUMMETPUA U
aKcLecc.

25. PyYHKUMA OBYX CNyyaHbIX BeNUYMH. PacnpefeneHne CyMMbl ABYX C/lyYalHbIX BEMYMH.
26. MMoHATME O CUCTEME HECKOMbKMUX CAlyYalHbIX Be/MYMH. 3aKOHbl pacnpegeneHus
BEPOATHOCTEN AMCKPETHON ABYMEPHON CNy4valiHON BENNYMHBI.

217. PyHKUMA pacnpegeneHns 4BYMEPHON CNyYainHON BeIMYMHBI U ee CBOMCTBA.

28. BeposATHOCTb nonagaHus ciyyaiHon TOUKM B NPSAMOYTO/IbHUK.

29. MNOTHOCTL COBMECTHOrO pacnpefeneHnss BepPOSTHOCTEN HEMpPepbIBHON [ABYMEPHOW
CNy4aliHOW BeNMYMHBI 1 ee CBOWCTBA.

30. YCNoBHble 3aKOHbl pacnpefeneHns COCTaBNAOWMUX CUCTEMbl AMCKPETHBLIX CAy4YaiHbIX
BE/INYUH.

31. 3aBCMMbIE W He3aBUCUMble C/ydvaiiHble BeNUYMHbl.  KOppensaumoHHbIA  MOMEHT.
KoppennpoBaHHOCTb M 3aBUCUMOCTb C/lyYaliHbIX BEJIMYMH.

32. NuHeiiHas perpeccus.

33. 3ajaun MaTeMaTUYecKol CTaTUCTUKU. [eHepanbHas 1 BbIOOPOYHAs COBOKYMHOCTMU.

34. MoBTOpHas 1 6ecnoBTOpHas BbIGOPKK. PenpeseHTaTBHas Bbl6opka. Cnocobbl 0T60pA.

35. CraTucTnyeckue pacnpegeneHns Bbl6opKu. IMNmprUyecKas MYyHKUUA pacrpeseneHuns.
36. MonuroH n ructorpamma.
3. CTtaTnCTMYeCKmne OLEHKW MnapameTpoB pacnpefeneHuns. HecmelleHHble, 3DMeKTUBHbIE U

COCTOATENIbHbIE OLIEHKN.



38. "eHepanbHas 1 BbIGOPOUHAs cpedHue.

39. leHepanbHas W BbIGOPOYHAA [ucnepcun. OueHKa reHepasbHOM fucnepcun Mo
MCrpaBfieHHONM BbIGOPOYHONA.

40. pynnoBas, BHYTpUrpynnoeas, Mexrpynnosas wun ob6uwwue gucnepcun. CnoxeHue
ancnepcui.

41. VHTepBabHble OLEHKKN. [loBepuUTENbHASA BEPOSTHOCTb U JOBEPUTE/bHbIA NHTEPBA.

42. JoBepuTtencHble MHTEpBa/ibl A1 OLEHKM MaTemMaTUYEeCKOro OXWAAaHWUA HOPMasibHOro
pacnipefenieHns npyu M3BeCTHOM a.

43. MeTo4 MOMEHTOB A1 TOYEYHOW OLEHKM NapaMeTpoB pacrpegeneHus.

44, MeTog HanbonbLLero npaegonogoous.

45. XapakTepncTUKN BapunaLMoHHOro paga.

46. HayafibHble U UeHTPa/IbHbIE SMMUPUYECKNE MOMEHTHI.

47. MeTog npon3BefeHnin 41 BblYUCIEHNUS BbIGOPOUYHON CpefHel 1 aucnepcum.

48. ®YHKUMOHAbHAA, CTaTUCTUYECKAA N KOPPeALNOHHAA 3aBUCUMOCTH.

49. Bbl6opoYHble ypaBHeHUs perpeccun. OTbICKaHWE NapaMeTPOB BbIGOPOUHOr0O ypaBHEHUS
NPSIMOA NMHWUW CPeAHEKBaLPaTUYHON perpeccMm MeTo40M HauMeHbLUMX KBaApaToB.

50. BbI60OpPOYHbIA KOIWDULIMEHT KOPPENsLnN.

51. Cratnctnyeckas runotesa. Bugbl runores.

52. OLWM6BKN NepBoro 1 BTOPOro poja.

53. CTaTUCTMYECKNIA KPUTEPUIA NPOBEPKN HYNEBOIN TUMOTE3bI.

54, KpuTundeckasi 061acTb NPUHATUA TunoTesbl. KpUTMUeckme ToUKN.

55. OTbICKaHMe NPaBOCTOPOHHE, NEBOCTOPOHHEN 1 ABYCTOPOHHEN KPUTUYECKOW 061acTu.
56. MpoBepka ruNoTe3bl O HOPMasbHOM pacnpefeneHnn reHepasbHOM COBOKYMHOCTHU.

Kputepuin cornacus MupcoHa.

7.4. MeTogmyeckne maTepuasnbl, onpefensaoune npoueaypbl OLEeHMBaHNS 3HAHUN,
YMEHWI 1 HaBbIKOB, M ONblTa AeATeNIbHOCTU, XapaKTepusyroLnx atanbl POpMUpoBaHnsA
KOMMeTEHLMIA

TpeboBaHMSA K KOHTPO/IbHOW paboTe.

KoHTponbHas paboTa npeacraBnseT Cco60M OAUH U3  BUAOB CaMOCTOATE/IbHOW  paboThbl
obyuatowmxcs. Mo cyTn - 3TO M3M0XKEeHUe OTBETOB Ha OMpejeneHHble TeopeTMyeckue BOMPOCHI MO
y4ebHON AMCUMNANHE, a TaKKe pelleHue npakTUyeckux 3agady. KOHTpOnbHble NPOBOAATCA ANA TOro,
4TOOblI PasBUTb y 06YYarOLMXCA CMOCOBHOCTU K aHanu3y Hay4yHOW K y4yeGHOW nuTepaTypbl, YMeHue
0606LaTh, CUCTEMATU3NPOBATL W OLEHMBATb MPAaKTUYECKU U HayUHbI MaTepua, YKpennsaTb HaBbIKU
OBNafeHNA NOHATUAMMW ONpPeAeneHHOW Hayku 1 T. A.

Mpu oueHKe KOHTPO/IbHON NpenojasaTe/lb PYKOBOACTBYETCS CMeAYOWMN KPUTEPUAMM:

- pabota bbls1a BbINO/HEHa aBTOPOM CaMOCTOATE/IbHO;

- obyvatoLmnitca nogobpan LOCTATOUHbIA CUCOK NNTEPaTypPbl, KOTOPbIA HEOOXOAUM NS OCMbIC/IIEHUSA
TeMbl KOHTPO/bHOM;

- aBTOpP CyMme/n COCTaBUTb JIOTMYECKM OBGOCHOBAHHbIA MNfiaH, KOTOPbIA COOTBETCTBYET MOCTAB/IEHHbLIM
3agaqyam 1 chopmMynMpPOBaHHON Lenw;

- 0byuvarowuiics npoaHann3vpoBan martepuarn,

- KOHTpO/bHas paboTa OTBeYaeT BCEM TPebGOBAHUAM YETKOCTU W3MIOXKEHUS WU apryMeHTUPOBaHHOCTH,
06BEKTUBHOCTU M NOFMYHOCTU, FPAMOTHOCTU U KOPPEKTHOCTM;

- obyvarolmincs cymen 060CHOBaTb CBOK TOUKY 3PEHNUS;

- KOHTpO/bHas paboTa 0hopM/ieHa B COOTBETCTBUM C TPe6OBaHMAMY;

- aBTOp 3alMUTWA KOHTPO/IbHYIO M YCMELIHO OTBETW/ Ha BCE BOMPOCHI Npernojasaresis.

KoHTponbHas paboTa, BbINONHEHHAs HeOGpPeXHO, He N0 CBOeMy BapuaHTy, 6e3 cobnaeHus
npaBun, NpeabsaBAseMbIX K ee O0(OPMIEHMI0, BO3BpallaeTcs 6e3 MPOBEPKM C YKa3aHMEM MPUYVH,
KOTOpble AOBOAATCA L0 0Oyyvatolerocs. B aTom cnyyae KOHTPONbHAasA paboTa BbINOMHAETCA NOBTOPHO.

BapvaHT KOHTpONbHOI paboTbl Bbl4AeTcs B COOTBETCTBMM C NOPSAKOBbIM HOMEPOM B CMUCKE
MarmcTpaHToB.

KpuTepnn oueHKN 3HaHUI NPy HanNncaHUW KOHTPOJIbHOM paboTbl

OTMeTKa  «OT/IMYHO»  BbICTaBAseTCA  Obyuvalollemycsi,  OKa3aBLleMy  BCECTOPOHHWUE,
CUCTEMATU3MPOBaHHbIE, TNyO6OKMe 3HaHUA BOMPOCOB KOHTPO/MbHON paboTbl WM yMeHWe YBepeHHO



MPUMEHSTb UX Ha NPaKTUKE MpU peLleHn KOHKPEeTHbIX 3afay, CBOGOAHOE M NpaBUIbHOE 060CHOBaHWe
MPUHATLIX PELUEHUIA.

OTMeTKa «XOpOLLO» BbICTABNSETCS 06YyvatollemMycsl, eciM OH TBepAO 3HaeT MaTepuasn, rpamoTHO
M MO CYLLeCTBY M3naraeT ero, yMeeT MPUMEHSTb MOMYyYeHHble 3HAHUS Ha MpPaKTWKe, HO [OMycKaeT B
OTBETE WM B pPELUEHUM 3afad HEKOTOpble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbO
AOMONHUTENbHBIX BOMPOCOB Npernojasatens.

OTMeTKa «y[j0BNeTBOPUTENbHO» BbICTaBNSETCA 06YyYatoLeMycs, NoKasaBLLeMy (parMeHTapHbIi,
Pa3pPO3HEHHbIV XapakTep 3HaHWA, HeAOCTaTOYHO MpaBW/bHbE (HOPMYNMPOBKU 6a30BbIX MOHSATHIA,
HapyLIEHWs IOrMYecKoii NocneoBaTeNlbHOCTU B U3MI0XKEHUM NPOTrPaMMHOIO MaTepuasna, HO Npu 3TOM OH
BNaJeeT OCHOBHbIMW TMOHSATUAMU BbIHOCUMbIX Ha KOHTPO/IbHYH pa6oTy TeM, HeO6XOAMMbIMU ANS
[a/bHeAWero 06y4YeHUss U MOXET TMPUMEHsTb MOMyYeHHble 3HaHWsS Mo 06pasly B CTaHAApPTHOM
cuTYyaumu.

OTMeTKa «HeyJ0BNeTBOPUTENIbHO» BbICTAB/ISETCA 06YyYatoLLeMYCs, KOTOPbIA He 3HAaeT GOoMbLuUei
YaCTU OCHOBHOTO COAEPXXaHUs BbIHOCUMbIX Ha KOHTPO/IbHYH paboTy BOMPOCOB TeM AWCLUMMHLI,
AOMyCKaeT rpybble OWUGKA B (HOPMYIMPOBKAX OCHOBHbIX MOHATWIA U He YMEeT WCMO0/b30BaTh
MolyYeHHbIe 3HaHMS.

TpeboBaHMSA K BbINOSIHEHWNIO TECTOBOIO 3afaHus

TecTupoBaHMe $NBNAETCA OLHUM W3 OCHOBHbIX CPeACTB (JOpMasibHOr0 KOHTPONA KayecTBa
06y4yeHUsi. ITO MeTof, OCHOBaHHbI Ha CTaHAAPTM3UPOBAHHbLIX 3a4aHUAX, KOTOpble MNO3BOMSHOT
N3MEPUTb MCUXOMU3NOMOTMYECKNE N TMYHOCTHbIE XapaKTEPUCTMKK, a TaKXKe 3HaHWS, YMEHUS U HaBbIKK
NCMbITYEMOTO.

OCHOBHbIe NPUHLMNbI TECTUPOBAHUSA, CnedytoLme:

- CBf13b C LIENAMW OOYyYeHWUs - Lenu TeCTMPOBAHMSA [O/HKHbl OTBEYaTb KPUTEPUSM COLManbHOW
MOME3HOCTU W 3HAYMMOCTU, HayYHON KOPPEKTHOCTM M 0OLLECTBEHHONM MOAAEPXKKM;

- 0OBEKTUBHOCTb - UCMOMb30BaHWE B Mefarormyecknx U3MepeHusx 3Toro npuHumMna npusBaHo
He AONYCTUTb CYObEKTMBM3MA U MPEAB3ATOCTU B MPOLIECCE 3TUX U3MEPEHWIA;

- CNpaBeasMBOCTb W T[NacHOCTb - OAMHAaKOBO [00poXenatefnbHOe OTHOLWIEHME KO BCEM
obyvaroLmnmcs, OTKPbITOCTb BCEX 3TamoB Mpouecca W3MEPEeHWUiA, CBOEBPEMEHHOCTb O3HAKOM/EHMS
06yyvaroLmMXcsa ¢ pesynbtaTaMmn U3MepPeHNii;

- CWUCTEMATMYHOCTb - CUCTEMATMYHOCTb TECTUPOBaAHWA M CaMOMPOBEPOK KaXJoro y4yebHOro
MOAYNs, pasfena U Kaxgoh TeMmbl, BaXKHbIM acrnekKTOM AaHHOro MpuHUMNa SBAsSETCS TpeboBaHMe
penpe3eHTaTUBHOIO NpeAcTaB/eHNs cofepXaHns y4ebHOro Kypca B COAepXKaHumn TecTa;

- TYMaHHOCTb W 3TUYHOCTb - TECTOBbIE 3aJaHuUs U Npouedypa TeCTUPOBAHUSA AO/MKHbLI UCKKOYaTb
HaHeceHVWe Kakoro-nnmbéo Bpefa OOyvalOLMMCH, He LONYCKaTb YLEMEHUS MX MO HauMOHa/IbHOMY,
3THUYECKOMY, MaTepuanbHOMY, pacoBOMY, TePPUTOPUASIbHOMY, KY/IbTYPHOMY M ApYTrUM MpU3HaKam;

BaxHenwmm SBnSeTcs NPUHLWM, B COOTBETCTBUM C KOTOPbIM TECTbl JO/MKHbI ObiTb MOCTPOEHbI
No MeToAMKe, o06ecrneynBatolein BbINONHEHWE TpeOOBaHUn COOTBETCTBYHOLLETO  (hefepasbHOro
rocylapcTBEHHOr0 06pa30BaTe/lbHOro CTaHAapTa.

B TecTOBbIX 3ajaHUSIX MCNOMb3YHTCS YETbIpe TMa BONPOCOB:

- 3aKpblTas (opma - SBASeTCA Hambosee pacnpoCTpaHeHHOM W npeanaraeT HECKOJbKO
anbTepHaTMBHbLIX OTBETOB Ha MNOCTaBMEHHbIA Bonpoc. Hanpumep, o6ydatollemycs 3agaeTcsi BOMpPOC,
TpebyoWniA anbTePHATUBHOIO OTBETA «[a» WM «HET», «ABNAETCA» WM «He SBNAETCA», «OTHOCUTCH»
NN «He OTHOCUTCA» W T.N. TecToBOe 3ajaHue, coAepxkallee BOMPOC B 3aKPbITON (hopme, BK/IOYaeT B
cebs OAMH WAM HECKOSIbKO MNpaBW/IbHbIX OTBETOB W WMHOr4a HasbiBaeTCAd BbIOOPOUYHBLIM 3afaHUEM.
3akpbiTasd opma BOMPOCOB MCMO/Mb3YETCA TakKXKe B TecTax-3afjadax C BbIOOPOYHLIMKM OTBeTamu. B
TECTOBOM 33[jaHUN B 3TOM C/fiyvae ChOpMy/npoBaHbl YC/0BME 3afayn M BCe HEOOXOAWMMbIE UCXOAHble
[laHHble, a B OTBeTax MpeAcTaB/eHbl HECKONbKO BapuvaHTOB pe3ynbTaTa PeLleHMs B YUC/I0BOM WU
O6ykBeHHOM Buae. O6yyaloWniica AO/MKEH pelnTb 3agady W MnokasaTb, KakKoil M3 NpeacTaBfEHHbIX
OTBETOB OH NOAYUUI.

- OTKpbITas popma - BOMPOC B OTKPLITON (hopme npefAcTaBnseT co60M YTBEPXK/AEHME, KOTOpoe
Heo6XxoAnUMO AOMONHUTL. JaHHas (opMa MOXET OblTb NpeAcTaB/ieHa B TECTOBOM 3afaHUK, Hanpumep, B
BUAE C/IOBECHOr0 TeKCTa, (hopMysnbl (YpaBHEHUS), rpaduka, B KOTOPbIX MPOMYLLEHbl CYLLIECTBEHHbIe
COCTaBNAOLLME - YAaCTW CNOBa UK BYKBbI, YC/IOBHbIE 0603HAYEHUSA, NTUHUN NN N306PaKEHNS 3EMEHTOB
CXeMbl W rpadumka. OO6yyaroWmMiAcs A0/MKEH NO NamsTX BCTaBUTb COOTBETCTBYHOLLME 3M1EMEHTbI B
yKa3aHHble MecTa («MpomnycKn»).



- YCTaHOBJ/IEHWE COOTBETCTBMA - B [aHHOM Cnydvae o6ydatowemycs npegnaraloT ABa CruckKa,
MEeXAY 3N1eMeHTaMWN KOTOpPbIX CriefyeT YyCTaHOBUTb COOTBETCTBUE;

- YCTaHOBJIEHME MOC/eA0BaTe/IbHOCTMN - NpegnonaraeT Heo6Xo04UMOCTb YCTaHOBUTL MPaBUIbHYHO
nocnefoBaTeNbHOCTb NpesnaraeMoro Cnucka cioB unu gpas.

KpuTepun oueHKM 3HaHWIA Npu NpoBeAeHUn TeCTUPOBaHUA

OTMeTKa «OT/IMYHO» BbLICTABMAETCA MNPV YCNOBUM MPaBUNLHONO OTBeTa He MeHee 4eM 85%
TECTOBbIX 3a/]aHWiA;

OTMeTKa «XOpOLUO» BbICTAB/MAGTCA MNPU YC/0BUW MPaBUILHOTO OTBETa He MeHee yem 70 %
TECTOBbIX 3a4aHWii;

OTMeTKa «y[0B/IETBOPUTE/IbHO» BbICTAB/AETCA MPW YCMOBUM MPaBUIbHOIO OTBeTa He MeHee 50
%;

OTMeTKa «HeYy[0B/IETBOPUTENIbHO» BbICTABNSETCA MPY YC/IOBUM NPaBWU/IbHOTO OTBETA MEHee YeM
Ha 50 % TecTOBbIX 3aJaHWiA.

Pe3ynbTaTbl TEKYLLErO KOHTPOAA UCNONL3YIOTCA MPU NPOBELEHUM NPOMEXYTOYHOW aTTecTauuu.

KpuTepun oneHKM 3HaHWI Ha 3a4eTe

3ayeT - ¢opMa NPOBEPKU 3HAHWI, YMEHWIA W HaBbIKOB, MPMOBPETEHHbLIX 06y4aloWwMMncs B
npouecce YCBOEHUs y4ebHOro MaTepuana NeKUNOHHbIX U MPaKTUYECKUX 3aHATWIA MO AUCLUNINHE.

3ayeT MOXeT NPoBOAUTLCS B (hOpMe YCTHOro onpoca no 6unetam (Bonpocam) uam 6e3 6MNeTos, ¢
npeABapuTeNbHOM MOArOTOBKOM mnn 6e3 MOArOTOBKM, MO YCMOTPEHMIO NpenojasaTtens. SK3ameHaTop
BMpase 3afaBaTb BOMPOCLI CBEPX GuNeTa, a TakKe, NMOMUMO TEOPETMUYECKMX BOMPOCOB, AaBaTb 3ajayun no
nporpaMmMe JaHHOro Kypca.

dK3aMeHaTop MOXeT NpoCTaBWUTb 3a4yeT 6e3 onpoca WAM cobecefoBaHMA TeM acrmpaHTam,
KOTOpble aKTUBHO Y4acTBOBa/IN B MPAKTUYECKNX 3aHATUAX.

«3a4yTeHO» - BbICTaBMSETCA MpW YC/IOBUW, €CNN  acnupaHT MOKa3blBaeT XOpOoLIMe 3HaHUA
M3YyYeHHOro Yy4yeBHOro MaTepuana; CaMOCTOATE/IbHO, JIOTUYHO W MOC/eA0BaTe/IbHO U3araet u
NHTEPNPeTMpyeT MaTepuasbl y4ebHOro Kypca; NONHOCTbIO PacKpbIBAET CMbIC/ Npea/iaraeMoro Bornpoca;
BNageeT OCHOBHbIMW TEPMUHAMM WU MOHATUAMM WU3YYEHHOrO Kypca; NOKa3blBaeT YMEHMe MepenioXuTb
TEOpeTUYECKMe 3HaHUA Ha NpeanonaraeMblii NPaKTUYeCKUin OnbIT.

«He 3a4TeHO» - BbICTaBNAETCA MPU HA/IMUUWN CEPbE3HbIX YMYLEeHUA B Npouecce W3N0XeHUs
y4yebHOro matepuana; B Cnyyae OTCYTCTBMSI 3HAHWI OCHOBHbLIX MOHATWMIA U OMpefdeneHuii Kypca unu
NPUCYTCTBUM 6ONLLLOTO KO/IMYeCTBa OWMOOK NpU MHTeprpeTaumMm OCHOBHbIX OMpeAeneHuid; ecnun
acnupaHT MoKasblBaeT 3HauuTe/lbHble 3aTpPyAHEeHWs nNpu OTBeTe Ha MNPeAJ/IoKEHHbIE OCHOBHblE U
[OMOMHUTENbHbIE BOMPOCHI; MPU YCNOBMM OTCYTCTBUM OTBETA HAa OCHOBHON W [OMOMHUTENbHbIA
BOMPOCHI.

KpuTepmn oneHKM 3HaHWIN Ha 3K3aMeHe

3K3aMeH MOXET NpPoBOAWUTLCA B (JopMe YCTHOro onpoca no 6wnetam (Bonpocam) wnm 6e3
6uneToB, C npeaBapuTeNbHOW MOAFOTOBKOW WM 6e3 NOoAroToBKW, MO YCMOTPEHWIO npenofaBaTens.
OK3amMeHaToOp BMpaBe 3afaBaTb BOMPOCHI CBEPX OueTa, a Takke, MOMUMO TeOPeTUYECKMUX BOMPOCOB,
faBaTb 3afa4m no nporpaMmMe AaHHOro Kypca.

JK3ameHaUMOHHble  6WneTbl  (BOMPOCHI)  YTBEPXKAAKOTCA  Ha  3acefaHun  Kadegpbl W
NOANMCHIBAOTCA 3aBefyloWwmnm Kadeapoil. B 6unete JOMKHO cogepxaTbCA He 6onee Tpex BOMPOCOB.
KomnnekT aK3aMmeHaLWOHHbIX 6UeTOB MO ANCUMMANHE A0/MKEH coaepxaTb 25— 30 6MneTos.

JK3ameHaToOp MOXET NpoCcTaBWUTb 3K3aMeH 6e3 onpoca WM cobecefoBaHUs TeM CTy[eHTam
KOTOpble aKTUBHO Yy4aCTBOBa/IM B CEMUHAPCKUX 3aHATUSAX.

OTMeTKa «OT/IMYHO» - CTYAEHT ry60KO M MPOYHO YCBOM/A BECb MNPOrpamMMHbIA  MaTepuan,
ncyepnbiBaroLLle, NOcnefoBaTe/IbHO, FPaMOTHO W JIOTMYECKWU CTPOMHO €ro M3naraeT, TeCHO YBS3biBaeT
TEOpPUIO C NPaKTUKON. CTyAeHT He 3aTpyAHSETCA C OTBETOM NPV BMAOM3MEHEHWUW 3afaHusi, cBO6OAHO
cnpaBnsieTca € 3agadyamu, 3afaHusmMu U ApYTUMU  BUAAMW  NPUMEHEHWA 3HaHWA, MNpPaBUIbHO
000CHOBbIBAET MPUHATbIE PELleHNs, BMafeeT PasHOCTOPOHHVMMYK HaBblkaMU M NPUEMaMU BbIMOTHEHNS
NpakTuyeckKux paboT, o6HapyXuBaeT YMeHMe CamMoCTOsTe/lbHO 0600uWaTtb W u3naraTb matepuan, He
[loNyCcKast OLLNGOK.

OTMeTKa «XOpOLLIO» - CTYAEHT TBepPAO 3HAeT MPOrpamMMHbI MaTepuas, rpaMoTHO K MO CYLLEeCTBY
n3naraet ero, He [OMYCKaeT CYLeCTBEHHbIX HETOYHOCTe/ B OTBETe Ha BOMPOC, MOXET NpaBWIbHO
NMPUMEHATb TEOPETUYECKME TMOMIOXKEHUA W BnafeeT HeoOXOAMMbIMU HaBblKaMy MPWU  BbIMOSIHEHUN
NPaKTUYeCKNX 3a4aHuii.

OTMeTKa «y[0BNEeTBOPUTE/IBHO» - CTYAEHT YCBOW/ TONbKO OCHOBHOW Matepuan, HO He 3HaeT
OTAeNbHbIX feTanei, [OMNycKaeT HEeTOYHOCTWU, HeLOCTaTOYHO MpaBW/ibHble (HOPMY/IMPOBKW, HapyllaeTt



nocnefoBaTe/lbHOCTb B W3/I0XKEHUM MPOrpaMMHOr0 Martepuana W WCNbITbIBAET 3aTpyAHeHUs B
BbINO/THEHUW MPAKTUYECKUX 3adaHN.

OTmeTKa «HeyAoBNeTBOPUTENIbHO» - CTYAEHT He 3HaeT 3HauMTeNbHOM 4YacTh MPOrpaMMHOro
marepuana, [OMYCKaeT CYyLLeCTBEHHble OWWOKKW, C OGOMbWNMWU  3aTPYAHEHUAMMU  BbINOSHAET
npakTuyeckmne paboTbl.

KpuTepnmn ocBoeHMsi OHMaliH Kypca

MpumeHseTcs 100-6anbHas cucTeMa OLEHMBaHNSA

[nanas3oHbl WKanbl OLEHNBAHNSA OueHKa nponucblo
(100-6anbHan wKana)
90-100 OTnnyHo
75-89 XopoLuo
60-74 Y [0BNeTBOPUTESIBHO
0-59 HeypoBneTBOpUTENIbHO
8. Y4yebHO-MeToANYECKOE M MH(OPMAaLMOHHOe 06ecneyeHme AUCLUUNIINHDbI

8.1. ocHOBHasa nuTepartypa

1 Kypc BbiCLIEA MaTeMaTUKN [DNeKTPOHHbINA pecypc]: yuebHuk. Y. 1/ M.K. begaHokos M.K. v gp. -
Maiikon: MarapuH o.r., 2013. - 384 C. - Pexxnm fgocryna:
http://lib.mkgtu.ru:8Q02/libdata.php?id=2000047917

2. Kypc Bbicweli matemMaTvku [neKTpoHHbIA pecypc]: yyebHumk. Y. 2/ M.K. BegaHokoB M.K. u gp. -
Maiikon: MarapwuH o.r., 2013. - 279 C. - Pexxum Joctyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Uysko E.B. C60pHMK 3afa4y NO BbICLLIEN MaTemMaTuKe: YyebHoe nocobue ans 6akanaBpoB.—Malikon:
WM KyuepeHko B.O., 2014.—180c.

4. Wwnnayves, B.C. Bbiclias maTtemaTnka [IneKTpoHHbIA pecypc]: yuebHuk / B.C. LLnnavyeB. - MockBa:
NMH®PA-M,  2019. - 479 C. - 36C «Znanium.com» - Pexxum jocrtyna:
http://znanium.corn/catalog/product/990716

8.2. jononHNTeNbHaA nuTeparTypa:

5 MaTemaTvKa B npumepax M 3agayvax [INeKTPOoHHbIV pecypc]: yuebHoe nocobue / J1.H. XXyp6eHKo [un
ap.] - M. VHOPA-M, 2019. - 372 c¢. - OBbC «Znanium.com» - Pexum pgocrtyna:
http://znanium .com/catalog/product/989802

6. KymxkeBa, C K OCHOBbl Teopun BepOSITHOCTEN W MaTemMaTU4eCKOW CTaTUCTUKU [DNEeKTPOHHbIN
pecypc]: yuebHoe nocobue / C.K. Kywmxesa, J1.)K. ManaHmkaHy, O.MN. Lesskosa - Maiikon : MarapuH
O.l.,, 2013. - 136 c,- Pexkum goctyna: http://lib.mkgtu.ru:8002/libdata.php?id=:2000029460

8.3. WMHpopmaynoHHO-TENEKOMMYHUKALMOHHbIE pecypcbl CeTU «HTEpPHeT»
- Oo6pasosatenbHbiit noptan ®reOY BO «MITY» [3NeKTpOHHbIA pecypc]: Pexum pocTyna:
https://mkgtu.ru/
- EaAMHOe OKHO AocTyna K 06pa3oBaTefibHbIM pecypcam: Pexxum goctyna: http://window.edu.ru/
- http://www.mathprofi.ru/ - pecypc npegHasHayeH ON18 CTYAEHTOB TEXHWMYECKUX, SKOHOMMUYECKUX W
rymMaHuTapHbIX creuvanbHocTel. Kaxfipblil, KTO OCBavBaeT BbICLUYHD MaTeMaTuKy, HaleT Hemalo
NoMe3HbIX Y4ebHbIX MaTepnanoB, N3N0XEHHbIX B 4OCTYNHOW (opme.
https://www.webmath.ru/ - MaTemaTyeckme OHMaNH CEPBUCHI A8 MOMOLLM LLKOMbHUKAM W CTY[EeHTaM C
pelleHVeM 3afady Nno marematuke, (U3MKe, TEOPUM BEPOSTHOCTM U MHOTMM APYrMMm npegmeTtam. Ha
caiiTe nNpeAcTaBNeHO MHOrO.
https://math.semestr.ru/ - oHNainH KanbKynaTopbl N0 Pa3IMYHbIM pa3fenam MaTeMaTUKK.

CoBpemeHHas  uupposas obpasoBatencHas cpega B P®  (CLOC): Pexum pgoctyna:
https://online.edu.ru/
- OHnaliH Kypc «MaTtemaTuyeckunin aHanns»: Pexxum goctyna:
https://www.lektorium.tv/matematicheskii-analiz - pecypc MOMOXeT M3yuuTb YHUBEPCUTETCKUIA Kypc
MaTeMaTM4eCcKOoro aHaimsa, pa3obparbCa B PeLLUEeHMN OCHOBHbIX 3a4a4y M NOAroTOBMTLCA K 3K3aMeHam Mo

C BVB/VMOTEKOA MTTY

/®AMYCOBA E-E. |


http://lib.mkgtu.ru:8Q02/libdata.php?id=2000047917
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918
http://znanium.corn/catalog/product/990716
http://znanium
https://mkgtu.ru/
http://window.edu.ru/
http://www.mathprofi.ru/
https://www.webmath.ru/
https://math.semestr.ru/
https://online.edu.ru/
https://www.lektorium.tv/matematicheskii-analiz

BbICLLUE/ MaTeMaTuKe, MOXHO pellaTb MNpMMepbl BMeCcTe C aBTopaMu B YA0O6HOM opmarte -
npocmaTpmneas BUAEOPOSIMKA UN U3ydasa Apyrue maTepuansl Kypca.

- OHnaiH Kypc «JlvHeiliHas anrebpa n aHanMTUYecKas reomeTpums»: Pexum gocTtyna:
https://wmv.lektorium.tv/linear-algebra - B BMAeopoNMKax aBTOPbl Kypca OOBLACHAKT KAOYEBbIE
MOHATUA U NPUBOAAT NPUMEPbI PeLeHns TUNOBbIX 3afa4y anrebpbl U aHaIMTUYECKON reomeTpun. bonee
NnoAapo6HO M3yUnTb TEOPUID MOMOTYT AOMOSIHUTENbHbIE MaTepuanbl Kypca, a 3aKpenuTb 3HaHMSA MOXHO,
BbIMNOJIHASA 3aaHUs A4/18 CaMONPOBEPKN U OLEHNBAEMbIE TECTbI.

9. MeToanyeckune yKasaHna A5 06y4varoLmxca no 0CBOEHMIO AUCUMNANHBI (MOAYNS)
CoBeplleHCTBOBaHME METOAOB YMpaBMeHUss U NAaHWPOBaHWUA XO3ANCTBEHHOW [esTeNbHOCTN B
3HaYMTeNIbHOW Mepe CBfA3aHO C MPUMEHEHMEM B HayKe W MpakKTWKe MaTeMaTU4yeCKUX MeTOLOB
nccnefoBaHus.

Llenb kypca maTemMaTuKW B CUCTeMe TMOArOTOBKM 6OakanaBpa - OCBOeHME He06XOAMMOro
MaTemMaTU4ecKOoro annapara, Nomorarollero aHanM3npoBaTb, MOLENNPOBATL W pellaTh MPUKIaAHbIe
3afjaun, uUcnosb3ysa B ciyyae HeobxogumocTn SBM.

3ajaun um3yyeHWs MaTeMaTUKN KaK (hyHAaMeHTanbHOM AUCUMNAMHBI  COCTOST B PasBUTUM
NOTUYECKOr0 W airopuTMUYECKOr0 MbILWEHNUs, B BblpabOTKE YMEHWA MOAENUpoBaTb peasibHble
npoLeccbl, B OCBOEHUW MPUEMOB WCCNELOBAHUA W PeLleHns MaTemaTuyecku (opMain30BaHHbIX
3afja4y, B OBMafEHMN OCHOBHbLIMW METOLAMUN MaTeMaTUKU.

Llenbto nekumii sBnsieTcs U3N0XeHUe TeOPETUUYECKOro MaTepuana 1 UAMKCTPauus ero npumepaMmun un
3afjayamMu; WUCTOPMMU  MNOSBMEHMS  Hanbosee BaXHbIX MOHATMIA U pe3ynbTaToB. OCHOBHbIM
TEOPETUYECKUM pesyfbTaTaM [AO/DKHbI COMYTCTBOBATb MOACHEHWA 006 WX MPUNOXKEHUAX K APYTrUM
pasgenaMm MaTemaTUKW U K 4PYTUM HayKam.

Llenblo NpakTUYecKnX 3aHsTWiA SIBNSETCS 3aKpersjeHue TeopeTUYecKoro martepuana nekuuii un
BblpaboTKa YMeHMs peluaTb NPUMMeEpbl W 3afayun A/1g NnocnefyroLero npuMeHeHUs maTemMaTtnyecknx
MeTOA0B B 3KOHOMUYECKUX, TEXHUYECKNX W COLMANbHbLIX MPUMIOXEHUAX.

3agaun “3yyeHust QUCLMMNNHBI COCTOAT B peanusauum TpeboBaHWI, yCTaHOBNEHHbIX B ®FOC BO
NOAroToBKe 6akanaBpoB MO HarpaBfeHNIO «/IHHOBaTUKa».

B xo4e n3y4eHus AUCLUUNINHLI CTaBATCS 3a4a4M HAyYTb 06y4vatowmnxcs:

- UCMO0JIb30BaTh B CBOEW MPAKTUYECKOW AeATeNbHOCTM MaTeMaTUYecKne MeToLbl U MOAENN;

- OpveHTMpOBaTbCA B BblbOpe Hambosiee MNOAXOAALLEro MaTeMaTUYecKoro WHCTPYMEeHTapus Mpu
peleHnn cToAwmMx neped HummM 3agad. Crofa OTHOCUTCH, B MEPBYHO OYepedb, U3y4veHWe MEeTOAO0B
cbopa ¥ 06pabOTKM CTATUCTUMYECKON MH(OPMaLMKU, a TakKXe OLeHKa COCTOSIHMA W NepcrnekTuBbl
pasBUTUA CoLManbHbIX 1 9KOHOMUYECKUX NMPOLLECCOB;

3ajayel MaTemMaTVKN NBNsieTCS O0Oy4YeHWe CTYAeHTOB TMNPUMEHEHUIO pa3/IMyHbIX Cnoco6oB
MCMO/Ib30BaHWUSA MNONYYEHHOW MH(OpMauMm - OT MPOCTOro JIOFMYeCKOro aHanusa A0 COCTaB/ieHus
CMIOXHbIX MaTeMaTUYeCKUX MOLeNei 1 pa3paboTkn mMaTemMaTM4eckoro annapara UX UCCnesoBaHus.

MeTofMUecKme yKasaHnsi No 0CBOEHWIO ANCLUM/INHBI

Ne Pasgen PaccmartpurBaemble PekomeHayemass  Tunosble  OHNaiH
BOMPOCH! nutepartypa 3afauu Kypc
1 cemecTp
1 NnHeliHas [OevicTBus Ha [ [3] https ://ww
anrebpa. matpuuamun. JlnHelHble w.lektoriu
onepauuu. m.tv/linear
YMHOXeHue. -algebra
BbluncneHue
onpeaenuTene.

O6paTHas maTpuua.
Cny. Meton Kpamepa,


https://wmv.lektorium.tv/linear-algebra

2.

BekTopHas
anreépa.

AHannTnyeckas
reomeTpus.

MaTPUYHbI MeToA,
meTop ["aycca

JlvHeiiHble  onepaumm
Haz BeKTOpamu.
Pa3noxeHne BEKTOPOB
no 6asucy. JInHeliHble
ornepauum Hag,
BEKTOpamMu, 3aflaHHbIMU
KoopAuHaTamu.
CkanapHoe
npou3sBseaeHne
BEKTOPOB,
npuioXeHns:  pabora
CWMbI,  Yron  Mexay
BeKTOpaMu. BekTopHoe
npousBeseHune
BEKTOPOB,
MPUNOXEHNSA: NoLwaib
napasnnenorpamma,
MOMEHT CUnbI.
CmeLlaHHoe
npounsseseHune
BEKTOPOB,
MPUIOXKEHNS: 06bem
napannenenunesa.
YpaBHeHUe NpsMoNi: ¢
Yr/10BbIM
KO3(h(PULUMEHTOM,
obLLee, B OTpesKax.
Yron mexay AByms
NPAMbIMU, YCNIOBUS
napanieflbHoCT 1
nepneHAKYNspHOCTH.
KpwvBble BTOpOro
nopsgka

M10CKOCTb: obuee
ypaBHeHMUe, MOHATUE
HOPMasilbHOro BEKTOpa.
Yron MeXay
MAOCKOCTAMU, YCNOBUA
napasinesnibHoCTu 7
neprneHANKYNsapHOCTH
ABYX NA0OCKOCTENA.
Mpsmas B
MPOCTPaHCTBe: NOHATUE
HanpassAoLLLero
BEKTOpPa, KaHOHWYecKoe
ypaBHeHue npsiMoiA,
oblLee ypaBHeHwUe,
napameTpuyeckoe
ypaBHeHue. B3avMHoe
pacrnosioxeHve  [BYX

[

[3]

3]

[4]

https ://ww

w.lektoriu

m.tv/1inear
-algebra

https ://lww

w.lektoriu

m.tv/linear
-algebra



4.

5.

KoMnneKcHble
yuena.

Mpegen
nocnefoBaTesIbHO
CTW. Mpegen

(hyHKUUN.

OunddhepeHymans
HOE MCYUCNeHMne
(OYHKUMW  OfHOM
nepeMeHHOIA.

NpAMbIX B

NPoOCTpaHCTBe. Yron
mexay NPAMbIMUA.
B3avmHoe

pacnonoXxeHne nNpPAMONi
W MIOCKOCTU.  YTON
mMexay — Mnpsimol 7
MI0CKOCTbHO.

OCHOBHble MOHATUA.

Anrebpanyeckas

thopma 3anucu
KOMMN/IEKCHOTO  ymcna.
[OeiictBus Hap,
KOMNMNIEKCHbIMU
ymcnamu B

anrebpanyeckoi thopme
3anmcim.

TpuroHomeTpumyeckas
(hopma 3anucu
KOMIM/IEKCHOTO  yumcra.
[Oevictus Haj
KOMIM/EKCHbIMU
yncnamu B
TPUTOHOMETPUYECKOW
(hopme 3anucum.

MokasaTenbHas opma
3anncyM  KOMMIEKCHOro
uncna. [enctema Hag
KOMM/IEKCHbIMM
ymcnamm B
nokKasaTefnbHOl hopme
3anucm.

Onepauunn Hag
MHOXeCTBamu.
JekapToBoe
npousBefeHue
BEKTOpPOB. Yuncnosas
nocnefoBaTeIbHOCTb.
Mpegen 4yncnoBo
nocnefoBaTeNbHOCTH.
Mpepen YHKUUK,

3ameuaTenbHble
npegensl.  PackpbiTue
HeornpeaeneHHOCTeNA.
HenpepbIBHOCTb
(OYHKUMM B TOUKe.
Knaccugukaums Toyek
paspbiBa PYHKLUK
OcHoOBHble npasuna
AnddepeHLMpoBaHmns.
Mpoun3BogHasa CMOXHOM
1 06paTHOW (YHKLNIA.
lNoHATHe
andhdepeHumana
(hYHKUMK, ero
reomMeTpuyecKuii

[1]

[1]

m]

3]

[3.4]

[3.4]

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

https ://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz
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OunhdepeHymans
HOe MCYUCNeHne
(hyHKUWMIA
HECKObKNX
NepeMeHHbIX.

WHTerpansHoe
ncumncreHve.

cMmbIcn. MpumeHeHne
anhdepeHumana B
NPUGAMKEHHbIX
BbIYNCNEHMSIX.
Mpasuno Jlonutans.
PackpbiTue
HeonpeLeNeHHOCTEN.
WHTepBanbl
MOHOTOHHOCTH,
anropuT™M ux
OTbICKaHMS.
IKCTpEMYM (hYHKLUW.
Hanbosnbliee n
HaMMeHbLLEee 3HaYeHns
GyHKUMN,
HenpepbIBHOW Ha
0Tpe3ke. BbINyKnocTb
rpatmka QyHKLUMK,
TOYKKN nepernba.
AcCUMNTOTbI rpaduka
hyHKuMKn. O6Las
CXema uccnefoBaHmns
(DYHKUMN 1 NOCTPOEHUS

eé rpaguka.

2 ceMecTp
OCHOBHble  MOHATUA. [n [3,4]
YacTHble Npou3BOAHbIE
nepsoro nopsjka.
MonHbI
anhdepeHyman
hyHKUMN.
lMponssoaHas no
HarnpasneHuto.
["pagueHT. YacTHble
NMPOV3BOAHbIE BTOPOro
nopsgka. Teopema
LLIsapua.
OuddepeHuyman
BTOPOro nopsiaka.
MponssogHble
C/TOXKHOIA (hyHKUMW.
KacaTenbHas
MI0CKOCTb U HOpMasb K
MOBEPXHOCTW.
IKCTpEMYM  (hyHKLUUW.
HanbosnbLie n
HaVMeHbLLlee 3HayeHue
(hyHKUMN.
3AMnupuyeckne
hopMy ibl. MeToz
HaMMeHbLUNX
KBapaToB.
HeonpeeneHHbIi [ [3,4]

nHTerpan. OCHOBHbIE
MeToapbl

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

https://ww
w.lektoriu
m.tv/mate
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WHTErpupoBaHus. maticheski
OnpegeneHHbIl j-analiz
nHTerpan. dopmyna

HbloToHa-/1ei6HMLa.

3ameHa nepeMeHHO 1

(hopmyna

WHTEerpmMpoBaHus no

yacTaM B

onpeaeneHHOM

NHTerpane.

"eomeTpuyeckue

NPUNOXEHNSA

onpeseneHHoro

nHTerpana. IHterpan c

6eCKOHeYHbIMM

npegenamu
WNHTErpupoBaHus.
WHTerpan ot
paspbIBHOW (YHKLNN.

3. OungpdepeHumans  OCHOBHble NOHATUA. [2] [3,4] https ://ww

Hble YpaBHEHUS. OnddepeHymnanbHble w.lektoriu

ypaBHeHUs c m.tv/mate
pasfenéHHbiMM - U C maticheski
pazgensowmmmcs j-analiz
nepeMeHHbIMU.
OpfHopogHble

anhdepeHUmanbHble
ypaBHeHUsA. JInHeliHble
AndpepeHumanbHble

YypaBHeHus.
OunhdepeHumanbHble
ypaBHeHNA BTOPOro
rnopagkKa.
AnddepeHymanbHble
ypaBHeHUA BTOPOro
nopAfKa,

JonyckatoLve
MOHWXEHNE  CTEMeHu.
NuHeiHble

O4HOpPOAHbIE
aAndgepeHumanbHble
ypaBHeHUSA. JIMHeHble
HeOLHOPOLHbIe
AndepeHumanbHble

YpaBHeHuUA.
3 cemecTp
1 Pagbl. Yncnosble pALbI. [2] [3,4]

lMpu3HaKy cxoanMmocTu
3HaKomepeMeHHble

pAAbL.
3HakouepeaytoLmnecs
pALbI.
®yHKUNOHANbHbIE
pAabl. CreneHHble
pALbI.

2. Teopus Knaccuyeckoe [2] [3]



3.

BEPOSATHOCTEN.

MatemaTtunyeckas
CTaTUCTUKaA.

orpegeneHue
BEPOSATHOCTMW.
CsoiicTBa
BEPOATHOCTM.
DNeMeHTbl
KOMOUHATOPUKMN.
"leoMeTpuyeckas
BEPOATHOCTb.  CyMMa
OBYX COObITHIA.
Teopema CMoXeHus
BEPOSITHOCTEN
HECOBMECTHbIX
COObITUIA.
lMponssegeHune
cobbITHIA, ycroBHas
BEPOATHOCTL. Teopema
YMHOXeHUA ansa
3aBUCUMbIX  COOGbLITUNA.
He3aBucumble

COBbITUSA.

Teopema  YMHOXeHUS
ans HEe3aBNCUMBbIX
COo6bITHIA. dopwmyna
MOSIHOM  BEPOSTHOCTMW.
dopmynsbl Baiieca.

®opmyna  bepHynnu.
Hanbonee  BeposTHOE
yucno YCNEeXos..
JNokanbHas n
WHTerpasabHas Teopembl
Myaspa-flannaca.
®opmyna MNyaccoHa.
BapuaumnoHHble  psagbl.
amnupuyeckas
(hyHKUMA
pacnipegeneHus un ee
CBOMWCTBA.
paduueckoe
N306paxxeHne
BapMauMOHHbLIX PALOB.
Yucnoskle
XapaKTePUCTUKN
BapuMauUMOHHbIX PALOB:
cpeaHas
apugpmeTuyeckas, moja
N MefuaHa, aucnepcus,
cpefHee
KBajpatmyeckoe
OTK/IOHEeHwe,
KO3(DpULMEHT
Bapvaummn, HavasnbHble
n LleHTpanbHble
MOMEHTbI, aCMMMETPUS
n akcuecc. TlloHATMe
NHTepPBaNbLHOro
OLeHNBaHuA
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napameTpoB.
LoBepuTenbHbIi
NHTepBan [ANS OLEHKM
mMaTeMaTU4eckoro
0XnaaHus
HOPMa/IbHOTr 0
pacnpegeneHns  npu
N3BECTHOM 0.
MpoBepka
CTaTUCTUYECKUX

runotes. Kputepuii / 2
K. MunpcoHa.

10. MepeyeHb WHMOOPMALMOHHbLIX TEXHOMOIMA, WCMNO/b3YeMbIX TMPU  OCYLLECTBEHUM
obpasoBaTenibHOro npouecca Mo AucuunanHe (MOAY/HO), BKIKOYAs rMepeyeHb MPOrpaMmMHOro
obecneyvyeHna 1 MHHOPMALMOHHbBIX CNPaBOYHbIX CUCTEM (NMPY HEOOXOAMMOCTM)

WNH(popmaLMoHHbIE TEXHOMOTUW, UCMOMb3yeMble MPY OCYLLECTBNeHWM 06pa3oBaTe/ibHOro npotecca
no AncUMNAMHE, NO3BONAIOT:
- OpraHusoBatb npouecc 06pa3oBaHUA MyTeM BU3yanusauuu M3y4vaemolr MHGopmaLun nocpescTBoM
MCNONb30BaHUA Mpe3eHTauni, y4ebHbIX PUIbMOB;
- KOHTPONMpOBaTh pe3y/nbTaTbl 06yYeHNUS Ha OCHOBE KOMMbIOTEPHOr0 TeCTUPOBaHMS;
- aBTOMAaTM3MpOBaTb pacyeTbl AaHaIMTUYECKUX MOKa3aTesiel, MpeayCcMOTPEHHbIE NPOrpammoit
Hay4YHO-M1cCcneoBaTe/lbCKov paboThl;
- aBTOMaTN3NPOBaTb MOWUCK MH(OPMaLUM MOCPEACTBOM WMCMO/Ib30BAHUA CMPaBOYHbLIX CUCTEM.

10.1. MNMepeyeHb HEOOXOANMOr0O NMPOrpPaMMHOro obecneyeHns

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

2. Adobe Reader 9 becnnaTHo

3. OC Windows 7 TlpodeccmoHanbHaga, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, 6eccpoyHblii

4. Open Office 4.1.5, Apache 01.02.2019, nuueH3us LGPL.

5. 7-zip.org GNU LGPL

10.2. TMepeyeHb HEOOXOAMMbIX MHHOPMALMOHHbIX CAPABOYHbIX CUCTEM:

Kaxablil 0byuvatolmincs B TeyeHMe BCEro nepuoga o6yyeHus o06ecnevyeH WHAMBUAYaNbHbLIM
HeorpaHNYeHHbIM LOCTYMNOM K 371EKTPOHHO-6MBINOTEYHBIM CUCTEMAM:

1 3BC «Znanium.com» lMpaBoo6nagatens: OO0 «HUL MH®PA-M» Pecypc ucnonbsyercs ¢
2013 roga Apgpec: http://znanium.com/ NONHOTEKCTOBbIM KOMMYECTBO AOCTYNoB 9 265 + IP
2. 3BbC IPRbooks lMpaBoo6nagatens: OO0 «Ai Mu 3p Meguna» Pecypc mcnonbayetca ¢ 2016
roga Agpec: http://www.iDrbookshop.ru/ konn4yectso goctynos 8000
3.  eLIBRARY.RU (H3b) MpaBoo6nagatens: OO0 «WHTpa-LleHTp+» Pecypc ncnonb3yetcsa ¢
2009 ropa Apgpec: http://elibrarv.ru MONHOTEKCTOBbLIA 6€3 OrpaHWMYeHUs KOAu4yecTBa [AOCTYMNOB
(peructpayms)
4. 3HB «KunbepneHnHka» lNpaBoobnagatesns: OO0 «UTeoc» Pecypc ucnonssyetca ¢ 2014 roga
Appec: http://cvberleninka.ru/  T10ONHOTEKCTOBbIA 6€3 OrpaHUYeHWs KOMNMYECTBa [AOCTYMNoOB
(perunctpauus

11. OnucaHmne maTepunanbHO-TEXHNYECKOI 6a3bl HEO6XOAMMON ANS OCYLLECTBNEHUS
06pa3oBaTeNbHOro npouecca no AgucunnanHe (Moaynto)

HanmeHoBaHusA OcHallleHHOCTb MepeyeHb MLIEH3MOHHOTO
crneunanbHbIX cneumanbHbIX NOMELLEHNIA K nporpaMmmHoro™ar™~uq.
MOMELLLEHNIA 1 noMeLLeHniA gnsa PekBM3NTbI NMOATBEPXAAIOLLErO.

/cavycoBa E E !


http://znanium.com/
http://www.iDrbookshop.ru/
http://elibrarv.ru
http://cvberleninka.ru/

noMeLLeHNiA ans
CaMOCTOATE/IbHOW
paboThbl

Y4yebHble ayautopuu 4
npoBeseHns
NEKLMOHHbIX 3aHATWIA
311

yn.MepBomaiickas
,191,3 atax.

YuebHasa ayauTopus ans
3aHATUI CEMMHAPCKOro
TvNa, rPynMoBbIX 1
VHAVBMAYabHbIX
KOHCYNbTaLWiA,
TEKYLLEro KOHTPoa U
MPOMEXYTOYHOIA
aTTecTauuu:

314

yn.lNepBomaiickas

,191,3 atax.

CamMoCTOATeNbHON paboThl

[OKYMeHTa

CneymanbHble NMoMeLLeHmns

MepeHocHoe
MyNbTUMeANIiHOe
obopyaoBaHue, [0CKa,
mebenb Ans ayautopuil

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

2. Adobe Reader 9 becnnaTHo

3. OC Windows 7
MpodheccnoHanbHasa, Microsoft Corp.
No 00371-838-5849405-85257,
23.01.2012, 6eccpoyHbIit

4. Open Office 4.1.5,
01.02.2019, nuueH3na LGPL.
7-zip.org GNU LGPL

Apache

[MomeLleHns ans camocToATeNbHOM paboThl

MepeHoCcHOe
My/bTUMeANIiHOe
06opyaoBaHue, 10OCKa,
mebenb Ana ayantopui

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

2. Adobe Reader 9 becninatHo

3. OC Windows 7
MpodeccuoHansHas, Microsoft Corp.
No 00371-838-5849405-85257,
23.01.2012, 6eccpoyHbiii

4. Open Office 4.1.5,
01.02.2019, nnueHsusa LGPL.
7-zip.org GNU LGPL

Apache



[0N0NHEHNSA 1 N3MEHEHUS B paboyeit nporpamme

3a / y4ebHbI rog

B pa6ouyto nporpaMmy

(HaMeHoBaHWe AUCLUUNINHDI)

ANs HanpasneHus (crneumanbHOCTH)

(Homep HanpaBneHus (cneymansHOCTK)

BHOCATCA cneayoune oonoHeHnAa n NSMEHEHNA!

JOonNoNHeHnA N N3MEeHEeHUA BHeC

(omxHocTh, ®.1.0., nognuce)

Pa6ouas nporpamma rnepecMoTpPeHa 1 0f06peHa Ha 3acefjaHun Kadeapbl

(HaumeHOBaHMe Kadeapsbl)

200 .

3aBeaytoLnii Kadeapon
(nognuce) (P.1.0.



