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1. IlepevyeHb JIAHUPYEMbIX Pe3YJIbTATOB 00 y4UeHHsI 110 JUCUHUILIHHE, COOTHECEHHBIX € IVIAHMPYEeMbIMH Pe3yJbTaTAMH
0CBOEHHUs1 00pa30oBaTe/IbHON MPOrPaMMBbI

B pesynbprare ocBoeHust 00pa3oBaTeIbHON MPOrpaMMbl OakajgaBpuara OOyJarommiics J0JDKEH OBJIAIETh CIACAYIOIMMU pe3yIbTaTaMi O0ydeHUs
10 AUCLUIINHE:

Kon n HaumeHnoBanue Kon n HauMeHoBaHWE HHIUKATOPA [Imanupyembie pe3ynbTaThl O0yICHUS
KOMIETEHIIN U JIOCTHKEHU Sl KOMIIETEHI[UU (IECKPUTITOPHI)
OIIK-2 OIIK-2.1 3HaTh:
Crioco0OeH MpUMeHATh [IpuMeHenne anrebpsl M METOJOB | OIPEENCHUs OCHOBHBIX IOHATHH 1 0a30Bbl€ TEOPEMBI AJITeOpBI U
OCHOBHBI€ 3aKOHBI U Ju(depeHIanbHOTO ¥ MHTErPAIBHOTO | aHamuTHYeCKoM reomerpun (3H-1); onpenencHue MOHATHS IpEAEa |
METO/IbI UCCIIEIOBAHUI HCUUCIICHUS s ONPENENCHU | OCHOBHBIE TeopeMblI o npenenax (3H-2); ocHOBHbBIE MOHSATHS U TEOPEMBI
€CTECTBEHHBIX HAYK JUIS XapaKTepUCTHK U3y4aeMoro o0beKTa muddepernnanbaoro ucuncienus (3H-3); oCHOBHBIC MOHATHS U TEOPEMBI
peleHus 3a1a4 MHTErpasibHOrO ncuncienus (3H-4).
npodeccuoHanbHON YmeTn:
NeSTETbHOCTH BBITOJIHATH ONIEPAllMU HaJl MATPUIIAMH, UCCIIEI0BATh U PEIIATh CUCTEMBbI

JTUHEeNHBIX anreOpanyeckux ypaBHeHui (Y-1); pemars 3aau Ha NPSAMYIO U
IJIOCKOCTh B IPOCTPAHCTBE, IPUMEHSIS alapar BeKTopHo# anredpsl (Y-2);
BBIYMCIIATH IPeeNbl nocieaoBarensHocteil 1 pyHkuuil (Y-3); BEIUNCIATH
MPOU3BOAHBIE U U (PepeHIanbl QYHKIUNA OJHOM U HECKOJIBKUX MEPEMEHHbBIX
(Y-4); BbIUMCHATH HHTETPAIbl (GYHKIMI OJTHONM M HECKOJIBKMX MepeMeHHBbIX (Y-
5); WccaeaoBaTh CXOAUMOCTD YUCIIOBBIX U (DyHKIIHOHATBHBIX PsimoB (YV-6).
Biaapern:

HaBBIKAMU ITPUMEHEHHUS METOI0B AHAIMTUYECKON T€OMETPUH U INHEUHOU
anreOphl K pelieHuio MpukIaaubix 3a1ad (H-1); HaBplkaMu TpuMeHEHUS
MeTOJI0B AU(PdEepEHIINATBHOTO UCYUCICHUS K UCCIEI0OBAaHNIO QyHKIUNA 1
Hax0KJIEHUIO UX IKCTpeMalIbHbIX 3HaueHu (H-2); HaBbIkamu onpeneneHus
HCKOMBIX BEIMYUH METOJaMH UHTErpaapHoro nucuncienus (H-3); HaBbikamu
npejcTaBieHus yHKIUN B BUAE cymMbl psiia (H-4).




Konx v HanumMenoBanue
KOMIIETCHIINU

Koxa u HauMeHOBaHM e HHIUKATOpA
JOCTH KEHHU I KOMIIETCHIIN U

[Imanupyembie pe3ynbTaThl O0yICHUS
(IeckpunTOpHI)

OIIK-2.2

CocraBiieHue u a”Haaus
MaTeMaTHYECKUX MOJIEJIEH, CBSI3aHHBIX
¢ MPoQeCcCHOHATBHON JESITEIIbH OCTHIO

3HaThb:

orpeencHus 0a30BbIX MOHATUH U OCHOBHBIE TeOpeMbl Teopuu psinoB (3H-5);
MOCTaHOBKY 3ajay JJIsi OOBIKHOBEHHBIX AU(PhepeHIINANbHBIX YPAaBHEHUM, TUIIBI
yYpaBHEHUM U CTaHAapTHBIC MeTO bl uX penieHust (3H-6); 6a3oBbie MOHATUS U
MeToabl Teopur BepositHocTel (3H-7); OCHOBHBIE MOHSATHS U METOTBI
MaremMatuieckoil craructuku (3H-8).

YmeTn:

pemath 3amady Komm u HaxoauTh OOIME pemieHUs ISl OOBIKHOBEHHBIX
mddepeHInanbHBIX YpaBHeHUH (Y-7); ONpenensaTs BEpoATHOCTh COOBITHIA,
HaxO/UTh XapaKTEPUCTUKU CIydalHbIX BelIUuuH (Y-8); onpenensirsb
CTaTHCTUYECKHE XapaKTepUCTUKU 10 3a1aHHOi BIOOpKe (Y-9).

Baanerts:

HaBBIKAMH aHaJIM3a MOJIEJIeH MPOIIECCOB, OMUCHIBAEMBIX U (hdepeHInaTbHBIMI
ypaBHeHUsMH (H-5); HaBpIKamMu aHATN3a TaHHBIX METOAaMHU TEOPUH
BEPOSTHOCTHU U MaTeMaTnueckoi cratuctuku (H-6).




2. MecTO THCIHUTIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOi MPOorpaMMbI*

JlMcuMIUIMHA OTHOCUTCS K JMCUMIUIMHAM 00s3aTesnbHOM uactu. Koj AMCUMIUIMHBI MO
yuebnomy many b1.0.05. Jucuunnuna usydaercs Ha mepBoM U BTopoM Kypce (1-4 cemectp).
JucnunnmHa «MareMaTtnka» M3ydaeTcsi Ha OCHOBE 3HAHWH, MOJIYYEHHBIX NPHU W3Yy4CHUU

KypcCa BHeMeHTapHOﬁ MaTCMATHKNU B CPCAHCM y‘IC6HOM 3aBCACHHUMH.

3HaHusl, HABBIKU U YMEHHS, TPHOOPETEHHBIC TPH U3YyYCHUHU TUCIUIIINHBI «MaTeMaTHKay,
HEOOXOAMMBI MpPU M3Y4ECHUM TakUX AUCUUILINH Kak «Dusuka», «lIpuxinanHas MexaHUKay,
«Dusnyeckas xumus», «lIpomeccel W anmaparbl NUILEBBIX MPOU3BOACTB» U Ap., @ TAKKE B

Hay4HO-HCCIIeIOBATEILCKON padoTe.

3. O0beM TUCHUTLIHHBI

Bcero,
aKaJIEMUICCKUAX
Buj yuebHolt paboTbl Hacos
Ounas popma
0o0yueHus

OO0masi TPy10€eMKOCTh THCITHIITHHBI 14/504

(3a4eTHBIX CAMHUII/ aKaICMUYECKUX YaCOB)

KonTakTHas padoTa ¢ npenogaBareJieM: 288
3aHATHUS JICKIIHOHHOTO THIIA 108
3aHATUS CEMHUHAPCKOTO THUIA, B T.4. 162

CEMMHAapbI, IPAKTUUECKUE 3aHSTUS 162
n1abopaTopHbIE paOOTHI
kypcoBoe mpoekrupoBanue (KP nmu KIT)
KCP 18
Jpyrue BHUJIbI KOHTAKTHON paOOThI

CamocTosiTe1bHAsA padoTa 144

Kontpoanb 72

®opma Tekymero koutpoJs (Kp, pedepat, PI'P, acce) 9Kp, 3PI'P

®opma npomexyrounou arrecraumm (Kp, KII, 3auer, sx3amen) 3aver (1-1u 3-i

ceMecTp),

JK3aMeH (2-i u
4-11 cemect)p)

1 MecTo IMCHMILTMHEI OyAeT YUHTHIBATECA NpH 3anonHeHuy Tabmusl 1 B ITpunoxennu 1 (PoH 0HEHOYHEIX

CpenCcTB)




4. Conep:kaHue TUCHUTIIMHBI
4.1. Pa3zgeanl JMCUUIIMHLI U BUABI 3AHATHH

3auarus
CEMUHApPCKOTO
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1. | JIluneitnas anreOpa 8 16 2 OIIK-2
2 | BexropHas anreOpa v aHaqMTHUYECKas 6 10 2 OIIK-2
TeOMEeTpUS
3. | KommnuekcHble urciia ¥ MHOTOUJIEHBI. 4 2 2 OIIK-2
4. | BBegeHue B MaTeMaTHYECKUI aHAJIN3 6 10 2 OIIK-2
5. | AuddepenunanpHoe ucuncieHue QyHKIuH 4 10 4 OIIK-2
OJIHOM MEePEMEHHOI
6. | Ilpunoxenus auddepeHIInaTIbLHOTO 8 6 4 OIIK-2
UCUYMCICHUS PYHKIMH OHOM nmepeMeHHOMH
Hroro 3a nepBblii ceMecTp 36 54 16
7. | UaTerpanbHoe ucuncinenue Gynkuuid oquou | 14 18 16 OIIK-2
IIEPEMEHHOM.
8. | duddepenmansHoe u MHTErpaIbHOE 22 18 16 OIIK-2
ucYncIeHne QPyHKIUH HECKOIBKUX
MepeMEHHBIX
Hroro 3a BTOpOI cemecTp 36 36 32
9. | OObikHOBeHHBIE MU DdepeHInaTbHbIC 8 16 20 OIIK-2
ypaBHEHUS
10. | YucnoBbie 1 QyHKIHOHAIBHBIE PSAIbI 10 20 24 OIIK-2
Hroro 3a TpeTHii cemectp 18 36 44
11. | OmnpeneneHue BEpOSITHOCTH COOBITUI 4 10 12 OIIK-2
12. | AMCKpeTHBIE U HeTIPEPhIBHEIE CITydaliHbIC 6 12 10 OIIK-2
BEJIMYMHBI
13. | OcHOBBI MaTEMaTUYECKOW CTATUCTUKU 8 14 30 OIIK-2
Hroro 3a yeTBEPTHIii cemecTp 18 36 52
UTOro 108 162 144

4.2¢0pMHpOBaHI/Ie HHAUKATOPOB AOCTHKEHUA KOMl'leTeHl.lI/lﬁ pa3aesJiaMAu

JUCIHUIIIMHBI
No Kon naaukatopos
0 /IT JIOCTHIKECHUS HanmenoBanue pa3iena JUCITUTUTAHBI
KOMITETEHIIH U
1 OIIK-2.1 Jluneitnas anrebpa
2 OIlK-2.1 BekropHas anrebpa u aHAIUTHYECKAs] TEOMETPH 5
3 OIIK-2.1 KowmriexkcHbIe unciia ¥ MHOTOWIECHBI.
4 OIIK-2.1 BBenenue B MaTeMaTHUeCKUi aHAIN3




Ne Kon naaukaropos
. /11 JOCTUKEHUS HaunmenoBanue pa3zaena qUCIUTIITUHBI
KOMITCTCHIINU
5 OIIK-2.1 Huddepentninanbaoe ucuuciaeHne GyHKIHH OTHON
MEePEMEHHOM
6 OIIK-2.1 [punosxxenus quddepeHInaTbHOTO UCUUCTCHUS (QyHKIIUMA
OJIHOW IIEPEMEHH O
7 OIIK-2.1 WNuTerpanpHoe ncuncienne GyHKIUNA OTHOU TEPEMEHHOM.
8 OIlK-2.1 JuddepenunanbHOe U HHTETPATBHOE HCUUCIIEHUE (DyHKITUI
HECKOJIbKMX TIEPEMEHHBIX
9 OIIK-2.2 OO6bikHOBEeHHBIE MU (epeHInanbHbIe YpaBHEHUS
10 OIlK-2.1 YucnoBeie U PyHKIIMOHAIBHBIE PSI/IbI
11 OIIK-2.2 OmnpenencHue BEPOSITHOCTH COOBITHI
12 OIIK-2.2 JMckpeTHbIE U HEPEPhIBHBIE CITydallHbIE BETMYHHBI
13 OIIK-2.2 OCHOBBI MAaTEMaTUYECKON CTAaTUCTUKHI

4.3. 3aHaTHA JEeKIIHOHHOTI0 THIIA

Ne paznena
T CIUTLIN
HBI

HaunmMenoBaHue TeMBI
Y KpaTKOE€ COJICpKaHUE 3aHSATHUS

O0beM,
aKkaj.
Yachl

Wunosanu-
oHHas (opma

1

[Tonstue nuueitHoro nmpoctpancTBa. [Ipumepsl. JIunelnas
3aBUCUMOCTb M JIMHEWHAas HE3aBUCUMOCTb JJIEMEHTOB
JMHEWHOro npocTpaHcTBa. PasMepHocTh 1 6a3uc TMHEHHOTO
MPOCTpPaHCTBa. EAMHCTBEHHOCTH pa3iokeHus o 6asucy.

Pazbop
KOHKPETHBIX
CUTYyaluil

Matpuiibl, o0CHOBHBIEC TOHATH L. OTIpeeIUTeNb KBaAPaTHON
Matpulipl. Oniepauu HaJ MaTPUIlAMUA U X CBOMCTRBA.

OOparnas matpuiia. HeobxogumMoe u J0CTaTOYHOE YCIOBUE
oOpaTUMOCTH MATPUIIBI. Cucremsl JIMHEWHBIX
anreOpavecKux  ypaBHEHUM,  MaTpuuHble  (OpMBI
npencrasieHus. Teopema Kpamepa.

Panr wmatpunbel. Teopema o  0a3uCHOM  MHUHOpeE.
PazpenmmocTh  cHCTEMBI  JHHEHHBIX —anreOpanyeckux
ypaBHeHUil: Teopema Kpouekepa-Kanemmu. CpoiicTBa
peleHu i OAHOPOAHBIX CHCTEM JIMHEHHBIX anreOpanydecku X
YPaBHEHUI.

BexTopHbple BEIMYMHBI U TE€OMETPUYECKHE  BEKTOPHI.
JInHenHble omIepalMM HaJX BEKIOpaMHM, WX CBOMCTBA.
Teopema 0 JIMHEHHOW 3aBUCUMOCTH JABYX, TPEX U YETBIPEX
BEKTOpoB. KoopamHaTel BEKTOPOB, CBA3b C JIMHEWHBIMU
OIEPALUAMU.

CkaisipHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUC
BekTOpoB. OmpeneneHue, CBOICTBA, BBIUMCICHUE B
JIEKapTOBOM Oasuce.

JlekapToBa cucTeMa KoopauHar. Paguyc-Bekrop
KOOPJMHATbI TOYKU IIPOCTPAHCTBA. 3ananue
I'€OMETPUYECKUX O0BEKTOB YPaBHEHHUSIMHU.

[Ipobnemuas
JEeKIUs

[IpeoOpazoBanue KOOpAMHAT MPU 3aMEHE JEKapTOBOTO
6asuca Ha rockocTH. [lonsipHas cucrema KOOpAWHAT.

Kpubie BTOporo mopsaka (KOHMYECKHE CEUYCHHS):
KaHOHHMYECKUM BHUJ YPAaBHEHUH, OCHOBHBIEC CBOMCTBA.




No paznena
T CITUTLITA
HBI

HanmenoBaHue TeMbl
U KpaTKOE€ COJIep KaHUE 3aHITHS

O0newMm,
aKas.
4achl

WunoBanu-
oHHas gopma

3

Kommnnekcusie qyucha. Anrebpanueckas,
TPUTOHOMETPHYECKAS, TOKa3aTelbHas dopma
KOMIUIEKCHOTO  4ucia. Apudmernueckue — omnepaiuu,
BO3BEJICHHE B CTEIICHb.

Muorounensl. Omnepanuu Hajg MHorowieHamu. KopeHb
MHorowieHa. OcHoBHas Teopema anreOpel. Teopema be3y.
Paznoxenne MHOTOWIeHa Ha JIMHEHHEIE COMHOKUTEIN.

OKpecTHOCTh TOYKM YHUCIOBOW MpsAMOH. beckoHeuHO
yaanéaubie Touku. Onpenenenne npeaena, reoMeTpuIeckast
uHTepnperanusa. EauHcTBeHHOCTh mpeaena. llpenmen
MOCJICIOBATECIILHOCTH.

[Ipobnemuas
TIeKIUS

OCHOBHBIE TEOPEMBI O Mpeeaax. 3aMedaTeIbHbIe IPEIEbl.
beckoHeuHo Masble, 0ECKOHEUHO OOJIbIIME U OTPAaHUUYCHHBIE
GyHKIMU:  OmpeAeNeHHs] W OCHOBHBIE  TEOPEMBI.
ApumeTrueckue onepanuy HaJ IpeJeamH.

CpaBHeHue OeckoHEeUHO ManbIX. HempepbIBHOCTD (yHKIM U
B Touke. Kmaccudukauus paspeiBoB. HemnpeprsiBHOCTD
dbyaknuu Ha otpeske. Teopema Beliepmmrpacca. Teopema
bonpnano-Konm.

HuddeperupyeMocTsb byHKIIUH, CBsI3b c
HETMPEPHIBHOCTHIO. [NonsTus muddepeniinana u

IIPOU3BOTHON, UX TEOMETPUYECKHI U MEXAHNYECKUI CMBICIL.

IlpaBuna muddepennupoBanus. Tabmuua NPOU3BOIHBIX:
BBIBOJ ~ HEKOTOPHIX  (hopMyIl. IlpousBogHpie  u
mddepeHInanbl BHICIMX TOPSIAKOB.

Teopembl o nuddepeHurpyeMbIX GYHKIHSAX: TEOPEMBI
®epma, Posns, Jlarpanska, Konm. [Ipasuno Jlonurans.

Muorounen Teitnopa. @opmyna Teimopa ¢ OCTaTOYHBIM
qyiieHoM B opme [leano u Jlarpamxka. @opmyna MakinopeHa

st pyHKIANA e”, sin X, CosX. [Mpumenenne Gopmybl
Teitnopa.

Pazbop
KOHKPETHBIX
CUTYyaluil

MonotonHocTs  ¢yHkuu.  HeobGxomumoe — ycnmoBue
MOHOTOHHOCTH. JIOCTaTO4HOE YCIOBHE€ MOHOTOHHOCTH.
OxctpemyM. Heobxonumoe ycnoBue sxctpemyma. Ilepsoe u
BTOPOE JOCTATOYHOE YCIOBUE DKCTPEMYMA.

Breimykinocts GyHKIINH. Heobxoaumoe YCIIOBHUE
BBIYKIOCTU. JlOCTaTOYHOE YCIOBHE BBIMYKIOCTH. ToukH
nepern6a. ACUMITOTHI rpaduka (yHKIHH.

Hroro 3a nepBbiii cemecTp

36

[lepBooOpazHas u HEOIpEICIIEHHBIN UHTErpal,
OIIpeicJICHNE U OCHOBHBIE CBOMCTBA. MHTErpupoBanue mno
4acTsIM M 3aMEHa IIEPEMEHHOM B  HEONPEIEIEHHOM
UHTErpae.

Onpenenéunbpiii  uHTerpana Pumana.  Omnpezpenchue,
cpoiictBa. Teopema 0 cpeaHeM, T'€OMETPUUECKUN CMBICI
UHTETrpaa.

[Ipobnemuas
JEeKIuUs




No paznena
T CITUTLITA
HBI

HanmenoBaHue TeMbl
U KpaTKOE€ COJIep KaHUE 3aHITHS

O0newMm,
aKas.
4achl

WunoBanu-
oHHas gopma

7

3aMeHa TEepEeMEHHOM W HWHTETPUPOBAHUE IO 4YacTSIM B
onpenenéHHOM uHTerpajie. HecoOCTBeHHBIE HHTETpasbl
IIEPBOTO U BTOPOTO POAA.

I'eomeTpuyeckre TPUIIOKEHUS ONPENCIEHHOTO UHTErpaja:
HaxOXXJeHUe Tiomaan ¢uryp (B I€KapTOBBIX KOOpIMHATAX,
C IIapaMeTpUYECKHd 3aJaHHBIMHM TpaHUIAMU, B IIOIAPHBIX
KOOpJMHATAX), JUIMHA KPUBOH (OmMpeaesieHue, TOHSTHE
CHpSIMIISIEMON KPUBOM, POPMYIIBI AJIsi HAXOXKIICHUS AJTUHBI),
00BEMBI TeN (MO IUIOMIAJSM IONEPEYHBIX CEYCHUW W Tell
BpAILICHHUS).

Paz6op
KOHKDPETHBIX
CUTyalui

OYHKIIMM  HECKOJIBKMX  IIEPEMEHHBIX:  OIpEAEICHUE,
crocoObl 3amaHus, rpaduk, auHUM YpoBHS. Ilpenen u
HEIPEPBIBHOCTD.

JuddepenuinpyeMocts (HyHKIIUH HECKOIBKUX MEPEMEHHBIX.
YacTHble TPOM3BOJHBIC, HUX TECOMETPUYECKUN CMBICIL.
Heobxonumoe yCIIOBUE TddepeHInPYEMOCTH .
HocraTouHoe yCIIOBHUE mddepeHIPYEMOCTH .
JuddeperiupoBanue ClI0KHON QyHKIIHH.

[lpousBomubie W audxpepeHHATBl  BBICIIMX OPSIKOB.
Teopema o mepecraHoBke mopsiaka AudpepeHITupoBaHMS.
dopmyna KOHEYHBIX pupaieHuii u Gopmyna Teitmopa ms

(GyHKIMH TBYX TEpPEMEHHBIX.

OxctpeMyM (GyHKIMH JBYX TepeMeHHBbIX. Heobxommmoe
yclloBUE 3KcTpeMyMa. JlocTaTouHoe yCIOBHE IKCTpEMyMA.
[loBepxHoctT B mpocTtpaHcTBe. ['paaveHT (QyHKUMH
HECKOJIBKUX TepeMeHHbIX. KacarenbHas IUIOCKOCTh K
noBepxHocTu. HesiBHbIE (yHKIMHU, X TuddepeHInpOBaHHE.

[TpoGnemuas
TIEKIUS

JIBOIHOI MHTETpas: ONpeAeIICHUuE, CBOMCTBA, BHIYMCICHUE.
Cpennee 3HaueHUe PYHKIINU BYX TEPEMEHHBIX.

3aMeHa MepeMEHHbIX B IBOWHOM HMHTerpaie. Boruncienue
JBOMHOIO MHTETPaja B IOJIIPHBIX KOOPIANHATAX.

IIpunoxkeHuss NBOWHBIX MHTEIPAJIOB: Macca IUIACTUHKH,
LEHTP Macc IUIACTUHKU, MOMEHT HHEPLIUH, O0bEMBI TEIL.

TpoiiHOM MHTErpal: OIpPENEICHUE, CBONCTBA, BBIYUCICHUE.
Cpennee 3HaueHHe (QYHKUUM  TpEX  MEPEMEHHBIX.
[TpunoxxeHust TPOMHBIX MHTETPAJIOB.

TpoitHoit mHTEerpan B chepHUecKHX W LHJIMHIPUYECKUX
KOOpJAMHATAX.

Hroro 3a BTOpOI cemecTp

36

3anaun, npuBoadume K AuddepeHIInaIbHbIM YPaBHEHHUSIM.
Juddepenninansapie ypaBHEHHS TIEPBOTO MOPs/IKA, (POPMBI
npeacraBiaeHus. 3amada Komm s ypaBHEHUM MepBOTo
nopsinka. Teopema CymecTBOBaHWS M €IMHCTBEHHOCTH.
OO6uree, yacTHoe U ocoboe peneHre TUpdHepeHIHATBLHOIO

YpaBHEHHUSL.

Paz6op
KOHKPETHBIX
CUTYyaluil

10
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HBI
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4achl

WunoBanu-
oHHas gopma

9

'eomerpuueckass  wHTepHperanmus IuddepeHIHaTbHBIX
YPaBHEHU NepBOro nopsigaka. MeToa N30KINH. YpaBHEHHUS
BBICIIMX MOPSIKOB: 3agada Komm, Teopema cyiiecTBOBaHM s
U €MHCTBEHHOCTH, oOmiee pemenue. uddepeHnnaibapie
YpaBHEHUS  BTOPOTO  MOpSIKA: TEOMETPUUYECKUX U
MeXaHU4eCKui cMmblch 3anaun Konm.

Jluneitnpie muddpepeHnuanbupie  ypaBHeHHS. JIMHEHHBII
muddepeHuanbabpiii  onmeparop. CBoiicTBa  penieHUN
JIMHEWHOTrO OJJHOPOJAHOIO I (PPepeHINAIBHOIO YPaBHEHUSI.
Onpenenmutens Bponckoro. JIuHeiiHass HE3aBHUCHMOCTh
peleHnit JIMHEWHOTO OJIHOPOJHOTO YpPaBHEHUS,
byHIaMeHTambHAsT CHUCTEMa PEleHUH, CTPYKTypa OOIIero
peleHus..

Crpykrypa peleHus JMHENHOTIOo OJIHOPOJIHOTO
middepeHnaIbHOTO  ypaBHeHUs.  HaxoxneHue — ero
peleHrsl METOA0OM BapUallMi MPOU3BOJIBHBIX TOCTOSIHHBIX.
[MocTtpoenue ¢GyHTAMEHTATBHOW CHCTEMBI PEIICHHH IS
JUHEWHOTO OAHOPOIHOTO AU(PEepEHIINAIBHOIO YpaBHEHUS
C MOCTOSTHHBIMU KO3 (puIimeHTamu.

10

Ilonste 4ymcnoBoro psma. OmnpeneneHue CyMMbl psja,
CXOAUMOCTb M PACXOJMMOCTb YMCIOBBIX psiioB. Kpurepuit
Komm cxomumoctu  pspoB. HeoOxogumoe — ycrnoBue
CXOAUMOCTH psaa. PSI)IBI C IIOJIOKHUTCIIbHBIMU YJICHaAMMU.

[Ipobnemuas
JeKIUS

10

[Mpusnaku cxomumoctu: cpaBHeHus, Jlamambepa, Komm
(pamuKanbHBIN), HUHTETpAIbHBIMA. Psagsl ¢ wieHamu
MPOW3BOJBHOTO  3HAaKAa.  AOCONMIOTHasT W yCIIOBHas
CXOOUMOCTh.  3HAKOYepedylolmecs  psapl:  Teopema
JleitOHMIIA, OIICHKA OCTAaTKA JICHOHUIIEBCKOTO PsiIa.

10

OyHKIUOHAIBHBIE  PSMBL. [lonsaTie  paBHOMEpPHOMU
cxomumoctu.  lIpusHak ~ paBHOMEpPHOW  CXOIMMOCTHU
Beiiepirpacca. CBoMCTBa paBHOMEPHO CXOMASIIMXCS PSIIOB.
Crenennsle psnsl. Teopema Abens. uddepenupoBanue u
MHTETPUPOBAHUE CTEIICHHBIX PSAIOB.

10

Paznoxenue dynkuuii B creneHHo psn. HeoOxommmoe
YCJIOBUE PA3NOKUMOCTH, €AUHCTBEHHOCTb PA3JI0KUMOCTH,
JOCTaTOYHOE YCIIOBUE Ppa3JIOKUMOCTH. PasnoxxeHue B

cremennoil psn Qymxumii €°, Sin X, cosX, In(1+x),

(L1+ X). [punoxeHns CTENEHHBIX PSIOB.

Pazbop
KOHKPETHBIX
CUTYyalluil

10

Psagpr ®ypbe.  PasnokeHue — QyHKUME B psn
TPUTOHOMETPUUYECKU I pax Dypse: HaXOXJICHUE
K03 (hpULIEHTOB, €IMHCTBEHHOCTb pas3lIoKEeHUS,
CXOOUMOCTh (Teopema upuxie).

HToro 3a TpeTuii cemectp

18

11
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Beenenue. Ilpeagmer Teopum BEpOATHOCTEH U €€ poJib B
ectectBo3HaHUU. CiydaiiHble COOBITHS, ONEpaIlid HaJ
coObITusiMU. Kimaccuueckast 1 reoMeTpuyecKkast BEpOSTHOCTb.
AKCMOMATHYECKOE TMOCTPOCHUE TEOPUU BEPOSITHOCTEH.
TeopeMa CIOKEHU S BEPOSITHOCTEH.

[Ipobnemuas
JeKIUS

11

VYcnoBHass — BepoATHOCTh.  HezaBUCHMOCTH  COOBITHIA.
Teopembl yMHOKEHUSI BeposiTHOCTeW. Dopmyna MOITHOU
BeposiTHOCTH U Teopema runore3 (baiieca). HezaBucumsie
ucneiTanusa. Cxema wcneiTanuii  beprymm, dopmyna
bepnymm.

Paz6op
KOHKPETHBIX
CUTyaluil

12

Cryqaiinble
CIIy4alHBIX
CBOICTBA.
BEJIMYUHBI.
Baxueinume

BEJIMYUHBI, OINPEACICHUE W  IPUMEPBI
BenuunH. DOyHKUMSA pacnpenesneHus, e¢€
JluckpeTHble W  HENpepbIBHBIE CllydailHbIE
[InoTHOCTP BEPOSATHOCTM M €€ CBOWCTBA.
YUCIIOBBIE  XAPAKTEPUCTUKUA  CIIydaillHOMH
BEJIMYMHBI: MaTeMaTU4YeCKOe  OXHIAHUE, JUCIEepPCHUs,
CPEIHEKBAApPAaTUUECKOE  OTKIOHEHUE, HX  CBOWCTBA.
Baxxneiinme 3ak0HBI pacnpeaciieHus..

12

Cucrembl ClIy4ailHBIX BEJIWYUH (CIydaiiHble BEKTOPHI).
JIMCKpeTHbIE W HENpPEPBIBHBIE CHCTEMBl  CIIy4alHBIX
BEJIMYMH. 3aKOHBI PACIpPENCICHUs CUCTEMBI, UX CBOMCTBA.
HeszaBucumocTs ciaydaliHbIX BenuuuH. KoppensiuoHHbI
MOMEHT U KO3(QPULUHMEHT KOppeIsliuU, HX CBONCTBA.
YcnoBHbIE 3aKOHBI pacnpeneneHus. YcnoBHoE
MareMaTHueckoe oxuganue. lloHstue o  QyHKIUH
perpeccun.

12

[lpenenbHble TEOpeMbl TEOPUU BEPOSTHOCTEH. 3aKkoH
O6ompmx uymcen. Teopemsr YeObimeBa u  bepHymmm.
LlenTpanpHast npenensHas Teopema. Teopema JlsmyHoBa.

13

[Ipeamer, 3amaun ¥ OCHOBHBIC MOHATHS MAaTEMATUYECKOU
cTaTUCTUKU. BpiOopounblii MeTon. BapuaimoHHBIN psa U
BbIOOpOUHas (yHKUHMS pacnpenencHus. [ 'pynnupoBaHHas
BBIOOpKa, THcTOrpamMMa. (CTaTUCTUYECKOE OIlCHHWBAHUE,
obume  TpeboBaHMS K  OIGHKaM (HECMEMEHHOCTb,
3(OPeKTUBHOCTD, COCTOSTEIBLHOCTD).

[Mpobnemuas
TIeKUIAS

13

CocrosrenbHble, HECMELIEHHBIE OLIEHKH MaTeMaTHYEeCKOIo
OKUJaHUs u JUCIIEPCHH. Merton MOMEHTOB.
JIOBEpUTENBHBIN UHTEPBAI U JOBEPUTEIIbHAS BEPOSTHOCTD.
[loctpoenue JIOBEPUTEIBHBIX MHTEPBAJIOB JUTA
MaTEMATUYECKOTO OXHUIAHUSA W JUCIEPCUU HOPMAIbHO
pacupeneIeHHON CIlydailHOW BEITUYUHBI

13

OOmas cxema mpoBepku rumnote3. Kputudeckas o01acTh,
ypoBeHb 3HauUMOCTH. OUMOKA TEpPBOTO W BTOPOTO pPOA.
[IpoBepka rumoTe3sl O PpPaBEHCTBE MaTeMaTHYECKUX
OKMJAHUN HOPMAJIBHO  PACHPENETCHHBIX  CIydalHBIX
BEJIMYMH W TUMOTE3bl O BHUJIE 3aKOHA pacHpeaesCHUs..
Kpurepuu Kosnmoroposa u [lupcona.

12




Ne pasnena HanmenoBanue TeMbl Obnem, WunoBanu-
FMCHHILIH U KpPaTKOE COJIEpyKaHUE 3aHATUS AL s dopma
HBI 4achl
13|3amaua perpeccun. OrneHuBaHHEe KOIPPUIIMEHTOB U 2
(GYHKIMU perpeccuy Mo METOJy HAauMEHBIMX KBaJpaToB.
Iloctpoenue JOBEPUTEIBHBIX MHTEPBAJIOB Ui
KO3(pUIIMEHTOB 1 3HaUEHUU QYHKIIUU PETPECCUMU.
Hroro 3a yeTBEprHlIii cCEMecTp 18
UTOIo 108
4.4 3aHATHA CEMHUHAPCKOI0 THIIA
4.4.1. CemuHapbl, NpaKTH4YeCKUE 3aHATHS
Ne paszena HaumenoBanue TeMbl Obnen, NunoBanuoH-
JUCLUTLIN akas.
HEL U KPAaTKOE COJEpKaHUE 3aHATUSA 4ACHL Has gopma

1 |Marpuust. Onepaunu Haja Marpuamu. OnpeaenuTenu, X 4
CBONCTBA.

1 |Dopmynsl Kpamepa. Haxoxxaenne o6paTHOM MaTpUILIbL. 2 -

1 |Panr wmarpuibl. DJIeMEHTapHbIE MPeoOpa3oBaHUs HaJ 8 Paz6op
CTpoKaMH. PemeHne cuCTeM JMHEHHBIX ypaBHEHWH KOHKPETHBIX
MetozioM ["aycca. CBOMCTBA OJTHOPOIHBIX CUCTEM JTMHEMHBIX CUTYyaluil
YpaBHECHU.

1 |KoutponbsHas pabora Ne 1 2 -

2 |JluHeiiHbIe OTIepaiy HaJl BEKTOPAMH. 4 -

2 |CkanspHOe, BEKTOPHOE, CMEIIAHHOE IPOU3BEIEHUE, HX 6
¢usnueckuid M reoMmeTpuueckuid cmbica. [lpumenenme x
PEIICHHIO0 TeOMETPUUECKUX 3aad.

3 |Omnepauuu HaJ KOMITJICKCHBIMH YU CIIaMHU. 2

4 |llonsTtue npenena. Boruncienue npeaenos anreOpandyecku X 4 Pa3bop

0 KOHKPETHBIX
BeIpakeHuii. Heompenenénnoctu Buma §— ¢, {OO—OO}, CUTyalui
0
0

4 |3ameuarenbHBIC MpeAeTbl. DKBHUBAJICHTHBIC OCCKOHEYHO 4
Maible.  BplunmciaeHue — mpenenoB  TPaHCLEHIEHTHBIX
(byHKUIMIA.

4  |KontponbHas pabota Ne 2. 2

5 |IIpousBoaHast ¢yHKiMM B TO4Ke. Tabnuiia MPOM3BOAHBIX, 8
OCHOBHBIE npaBuia mddepeHInPOBaHUSL.

Jlorapudmuueckoe mauddepennupoBanme. [IpousBoanbie
BBICIIMX ITOPSIJIKOB.

5 |KontponbHas pabGora Ne 3 2

6 |3agaun Ha TpPUMEHEHHUE MPOU3BOIHOM (YHKIMN OAHOM 6 I'pynmioBas
nepemenHoi. [lomHoe  wccnenoBanue — QyHKIUKA U U CKYCCHS
IIOCTPOEHHE UX I'PAPUKOB.

HToro 3a nepBblii ceMecTp 54
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Ne paznena O0beM,
T —— HanmeHoBaHue Tembl aKaL, NuHOBanmoH-
HEL U KpaTKO€ COJIepKaHUe 3aHATHUS 4AChI Has dopma
7 |IlepBooOpa3zHas M Heompenen€éHHbIM uHTerpan. Tabmuna 2 Paz6op
uHTerpanoB. HemocpencTtBeHHOE MHTETPUPOBAHUE. KOHKPETHBIX
CUTyaluN
7 |3aMeHa mepeMeHHOI B HEONpeAeIEHHOM HHTETpaJe. 1
7 |MHTerpupoBaHue MO YacTsIM. 1
7 |MHTerpupoBaHue paliOHATBHBIX (DYHKIIUH. 2
7 |HuTerpupoBaHue TPUTOHOMETPUUECKUX u 2
VPPpallMOHAJIbHBIX BBIPAKEHUH.
7 |Onpenenénnniit materpan. ®opmyna HeroTona-JlelOHuIa. 3
3aMeHa MEpPEeMEHHONM W HWHTEIPUPOBAHME IO 4YacTsM B
OIpeNCIIEHHOM UHTETpae.
7 |HecoOctBennsie unTerpainsl I-ro u ll-ro pona. 1 I'pynmoBas
JICKYCCHSI
7 |KontpombHas padora Ne 4. 2
7 |T'eomeTrpuueckue NpuIoKeHUs ONpeIeIEHHOI0 HHTErpaia 4
8 |DyHKUMU HECKOJIbKUX MEPEMEHHBIX: OCHOBHbBIEC MOHSTHSI. 2
YacTHbIe MPON3BOIHBIC, MOTHBIN AU(DEepEHITHAI.
8 |YactHble mpoumsBomHbIe W aU(dEepEeHIHATBl  BBICIIMX 2
MOPAIKOB. DKCTpeMyM (yHKIUNA JBYX TEPEMEHHBIX,
HauOonpllee W HaWMEHbIee 3HadeHHe (QyHKIUH B
3aMKHYTOM 00JIaCTH.
8 |BblumciieHne JBOWHBIX HHTETPATOB B  JCKAPTOBBIX 3
KOOpJIMHATax
8 |Boblumcienne  IBOWHBIX  HMHTETPajoB B  TMOJSPHBIX 3
KOOpJIMHATax
8 |Konrtponsnas pabora Ne 5 2
8 |IlpunoxeHue qBOMHBIX HHTETPAJIOB 2
8 | Berumcienue TpoiHbIX HHTETPAJIOB. 4
HToro 3a BTOpPOIi cemMecTp 36
9 | dudxpepenunanbubie ypaBHEHHUs IEPBOTO MOPSIKA 6
9 |Meronsl TOHWXKEHUA Topsaka  auddepeHIIUaTbHBIX 2
YpaBHEHU U
9 |Jluneitnble nuddepeHUMANBHBIE  YPaBHEHHUS  BBICIIMX 2
nopsinkoB.  [loctpoenne  QyHIaMEHTAIBHOW  CHCTEMBI
peueHuii Uisi OJHOPOJHOIO YpPaBHEHUsSI C IOCTOSHHBIMU
kod(purmenTamu
9 |JluneitHbIe HEOTHOPOTHBIC MU (BDEepEeHIINATBHBIC YPAaBHECHUS 2
BBICIIMX nTOpsAAKOB. Merton Jlarpanxa.
9 |JluneitHble HEOTHOPOIHBIE MU DepeHINATbHBIE YPAaBHEHUS 2
BBICIIMX MOPSIIKOB C MPABOM YACTHIO CNIEIIMAIBHOIO BUJIA.
9 |KoutposnbHas pabora Ne 6 2
10 |CxogumocTh YHCIOBBIX psAgoB. (OCHOBHBIE TMOHSTHUSL. 4
[Ipu3HaKy CXOOMMOCTH 3HAKOIIOCTOSIHHBIX PSIOB.
10 |CxomuMOCTh 3HAKOIIEPEMEHHBIX PSAIOB. AOCONIOTHAS W 2 I'pynmnosas
ycinoBHas cxoaumocth. [Ipusnak Jleitbuuna. JIUCKYCCHUS
10 |DyHKUMOHAIBHBIC PAOBL. O6uacth CXOJIUMOCTH. 2

CXO,I[I/IMOCTB CTCIICHHBIX PAOOB.

14




Ne paznena O0beM,
T —— HanmenoBanune TeMsl aKaL, HMuHoBanuoH-
HbL U KpaTKoe CoJiep KaHue 3aHATUS qach Has gopma

10 |KontponsHast pabora Ne 7 2

10 |Paznoxenue GyHKIHMI B CTENEHHOM PsjT 2

10 |IlpumeHeHHE  CTENEHHBIX  PAIOB: npUOINKEHHBIE 2 Paz6op
BBIYMCIICHHS 3HAYCHUH ()yHKIIUHM, BBIYMCIICHIE HHTETPAJIOB, KOHKPETHBIX
pemieHue quddepeHIHaTbHBIX YPABHEHUM. CUTYallUH

10 |Pa3noxeHue QyHKIMI B TPUTOHOMETpHYECKH psif Dypre 6
HToro 3a TpeTHii ceMecTp 36

11 |Knaccuueckoe u CTaTUCTHUUYECKOE ompeneneHue 2 I'pynmoBas
BeposTHOCTH. Omepanuu Hajg coObITUsAMU. TeopeMsl JIMCKYCCHSI
CJIOKEHMSI M1 YMHOKEHUSI BEPOSATHOCTEH.

11 |Omepamum Hajg coObITHSIMH. Teopembl CIOXKEHHUS U 2
YMHO>KEHH S BEPOSITHOCTEH.

11 |®opmyna nosHOM BEposSsTHOCTU U Teopema baiiecca. 2 I'pynmosas

TV CKYCCH S

11 |He3aBucumsie ucnsitanus. opmyna bepuysm. 2

11 |KonTtponbHas padota Ne 8 2

12 |JluckpeTHble caydaiiHble BeMUYUHBI. BHHOMUANBHBIHN 3aKOH 2 Paz6op
pacnipenenenus, pacnpeaenenue [lyaccona. KOHKPETHBIX

CUTYyalui

12 |HenpepbiBHBIE CllydaiiHbIE BEIUYHHBI. PaBHOMEpHBIH, 2
IIOKa3aTeJIbHbIA, HOPMAJIbHBIN 3aKOH paclpeesIeHus.

12 |Cucrembl HEeMpPepBHIBHBIX CIIYYaWHBIX BEITMYHH. 2

12 |KontponsHas paGora Ne 9 2

12 |Cucrembl AUCKPETHBIX CIy4allHBIX BEJINYHH. 2

12 | ®yaKium cirydaliHBIX BEJTWUYWH. 2

13 |BapuauuoHHbIi  pAg W BbIOOpouHas  (yHKUHS 2
pacnipenenenus. ' pynnupoBaHHas BBIOOpPKa U THCTOTPaMMa.

Metox MOMEHTOB.

13 |Iloctpoenue JIOBEPUTEIBHBIX UHTEPBAJIOB TUTst 2
MaTeMaTHYeCKOro OXHUAAHUS U JUCHEPCUU HOPMAaJbHO
pacrpeIenéHHON CllydalHOM BEITMYUHBI.

13 |TIpoBepka CTaTHUCTHYECKUX TUIIOTE3 O BHJE 3aKOHA 4
pactpenesieHuss  CiaydyallHOM  BeNWYMHBl  (KpUTepui
[Tupcona).

13 |IIpoBepka  CTaTUCTHMYECKMX  TUIIOTE3 O  PaBEHCTBE 2
MaTeMaTUYeCKUX OXHUJIAHUH U JAUCIEPCUH HOPMAaJbHO
pacnpenenéHHbIX CIy4alHbIX BEJIUYMH.

13 |3amaya perpeccun. MeToa HaMMEHBIIMX KBaJpPaTOB. 4 Paz6op
Iloctpoenue JOBEPUTEBHBIX UHTEPBAJIOB ISt KOHKPETHBIX
K03(ppUIIMEHTOB U 3HaUYE€HUN QYHKIIMU PETPECCHHU. CUTyallui
HToro 3a 4eTBEPTHIil cemecTp 36

HUTOI'O 162

15




4.4.2. J1aGopaTopHble 3aHATHUS

Ne
HanmenoBaHue TeMsl Oo0mbewm,
pasznena [Ipumeuanue
e — U KpaTKOE COJIEpyKaHUE 3aHATHUS akaJl. yachl
HE IPEAYCMOTPEHbI
4.5. CamocTosiTesibHAsA padoTa 00y4aK0IIMXCS
Ne
pazena Ilepeuenb BOIpOCOB ISl O0newm, dopma
CaMOCTOSTEIBHOIO U3Y4EHUs akaJl. yachl KOHTPOJIS
U CLMIUINHBI

1 Paznuunble MeTO/Ibl BBIUMCIECHUS OINpeeTuTeIeh 2 Kp, U3,
KBaJPaTHBIX MaTpHIl. METOAbI pelieHHs U aHaIn3a BOIIPOCHI K
CHCTEM JIMHEWHBIX YypaBHEHUU. BelnoaHeHue 3a4€Ty
UHIUBUYaJIbHOTO  3aJaHusl, TOATOTOBKA K
KOHTPOJIbHOH paboTe, MOJIrOTOBKA K 3a4€TYy.

2 Pemienne reomerpuueckux — 3ajad  METOJaMHU 2 N3, Bompocs! k
BEKTOPHOM aJireOpbl M aHATUTUYECKON T€OMETPUH. 3a4€Ty
Beinonnenune VHIMBUTyaJIbHOTO 3a/1aHus,

MOJI'OTOBKA K 3a4€Ty.

3 Bo3Benenne B CTEIEeHb KOMILICKCHBIX UHCEII, 2 N3, Bompocs k
U3BJIeYEHUE KOpHSL. Beinonnenue 3a4éTy
VHJIMBUYAJIbHOTO 3aJJaHusl, IOJTOTOBKA K 3a4ETY.

4 Omnpenenenue npezpena B PasIMYHbIX CUTYaLUsX. 2 Kp, Bonpocsl k
Metonpl  pacKpbITHsL HEOINpeAeNEHHOCTEH TpU JK3aMEHY
BBIYHCIICHUH IIPE/IETIOB. IloaroroBka K
KOHTPOJLHON paboTe U HK3aMEHY.

5 OcBoeHue TEXHUKU mddepeHInPOBaHHUSL. 4 Kp, Bonpocs! k
IToaroroBka K KOHTPOJILHOM pabore. HK3aMEHY

6 [TonHoe uccnenoBanue QPyHKIMU U TMOCTPOCHHE €& 4 PI'P
rpaduka. Bermonaenue PT'P.

7 MeTonbl MHTETPUPOBAHUS. TPUTOHOMETPUYECKUE 16 Kp, PTP,
MOJICTAHOBKH, mddepeHITnaTbHBIHI OMHOM. BOIIPOCHI K
Cnenuduka BBIYNCIICHUS ONpeNeNEHHBIX 9K3aMEHY
uHTerpanoB. Haxoxxnenue momanei Gpuryp v aauH
KpUBBIX B MOJSIPHBIX KOOpAMHATaxX. Berumcienue
00BEMOB TeJ BPAICHUsI METOJIOM LIMJIMHAPUYECKHUX
oOomnouek. Bermonunenue PI'P, moaroroska k Kp Ne 4
U DK3aMEHY.

8 MeTto bt npenacTaBiaeHuss  QyHKIHAN TIBYX 16 Kp, PTP,
NepeMEHHBIX: TabNMuIa, rpadukK, JHUHUH YPOBHSL. BOIIPOCHI K
®opmyna Teisiopa u sKCTpeMyM (QYHKIUNH JBYX 9K3aMEHY
NEepPEMEHHBIX. 3aMeHa TEPEeMEHHBIX B KpPaTHBIX
uHTerpanax. Bemmomnenue PI'P, moaroroBka k
Kp Ne 5 n sx3ameny.

9 VYpaBHEHHUs, NPUBOASAIMECS K OJHOPOIHBIM HIIH 20 Kp, Bompocs k
TUHEHHBIM  nuddepeHIHaTbHBIM  YPaBHEHUSAM 3a4€Ty
HepBOro nopsaaka. PaznuuHele METOAbI TOHM)KEHUS
nopsijika mddepeHnaTbHbIX ypaBHEHHIL.

[NonroroBka k Kp Ne 6 u 3auéry.
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pa;;[@ena [lepeyenp BOMpPOCOB 1yist O0newm, dopma
CaMOCTOSTEIBHOTO U3Y4EHUS akaJl. 4yachl KOHTPOJIS
JMCLMIUIAHBI

10 CyMMHUpOBaHHE YHCIOBBIX W (DYHKIMOHAIBHBIX 24 Kp, PI'P,
PAIOB. Paznoxenue byHKIUHA B BOIMPOCHI K
TPUTOHOMETPUUECKHE U 0000IEHHBIE psaabl Dypbe. 3a4éTy
Beinonnenue PI'P, moaroroska k Kp Ne 7 u 3auéry.

11 DneMEeHTBI KOMOMHATOPUKH. [Ipumenenune 12 Kp, Bompocsr k
dopMynBl  TOJNHON BEPOSTHOCTH U (POPMYITBI 9K3aMEHY
Baiteca. IlpenenpHble cilydan CXeMbl HMCIBITAaHUNA
bepnymmu. [logroroBka k Kp 8 u sxzameny.

12 Baxneiilme 3akoHBl pacHpelesieHUs] CIydalHbIX 10 Kp, Bonpocs! k
BEJIMYMH, BBIYMCIEHHE HMX  XapaKTepPHUCTHUK. SK3aMEHY
[NonroroBka k Kp 9 u sx3ameny.

13 Kommerorepubie MeTOABI pacdyéra CTaTUCTHYECKUX 30 PT'P, Bomipocsr k
XapaKTepUCTHUK. ITposepka CTaTUCTHYECKUX 9K3aMEHY
runores. Beimonnenue PI'P.

UTOI'O 144

5. IlepeyeHb y4eOHO-MeTOIUYECKOT0 00 ecnede HUsl J1J151 CAMOCTOSITe b HOi
padoThI 00yYar0mMXCS 0 TUCIUTLIIMHE

Meroarueckie yKa3aHus TS OOYYarOIMXCs 110 OPraHU3aI[iH CAMOCTOSITEIbHON pabOoThI
10 JUCIUTIIIMHE, BKITIOYasl IEPEUYCHb TEM CAMOCTOSATEIBHON pa0OThI, JOPMBI TEKYIIIETO KOHTPOJIS
10 AUCLHHUIIJIMHE U Tpe60BaHI/IH K MX BBIITOJIHCHHIO Pa3MCIICHLI B 3J'ICKTpOHHOf/'I I/IH(bOpMaIII/IOHHO'
obpazoBatensHol cpeae CIIOI'TU(TY) wa caiite Meaust: http//media.technolog.edu.ru

6. ®OH/ OLIEHOYHBIX CPEACTB AJIS IPOBEICHUA IPOMEKYTOYHOM aTTeCTALUMN

CBOEBpEeMEHHOE BBINOJIHEHHE OOYJalOUMMCS MEPONPHUATHH TEKyLero  KOHTPOJIS
MIO3BOJISIET MPEBBICUTH (JIOCTUTHYTh) IOPOTOBBIN YPOBEHb («yJOBJIETBOPUTEIBHO») OCBOEHHUS
PEIYCMOTPEHHBIX 3JIEMEHTOB KOMIETCHIIHH.

PesynbraThl JUCHUIUIMHBI CUMTAIOTCS JIOCTUTHYTBIMH, €CIM Ui BCEX 3JEMEHTOB
KOMIIETECHIIN MPEBBIIIEH (JIOCTUTHYT) MOPOTOBBII ypOBEHb OCBOCHHUS KOMIIETEHIIMH HA JAHHOM
JTare.

[TpomexxyrouHas arrectanus 10 AUCHUIIIMHE TPOBOAUTCS B (JOpME 3ayeTa U SK3aMEH OB.
K cnmade 3auera mim SK3aMeHa JOMYCKAIOTCS CTYACHTHI, BBHIIOJHUBIIME BCE (POPMBI TEKYILETO
KOHTPOJISL.

3ayeT M 9K3aMEH  IPEAYCMAaTPUBAIOT  BHIOOPOYHYIO  HPOBEPKY  OCBOEHHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIMI U KOMIUIEKTYIOTCS BOIIPOCAaMH (3aIaHUSIMH) JIBYX
BHJIOB: TEOPETUUECKU I BOMIPOC (11 TPOBEPKHU 3HAHWM ) U TIPAKTHYECKOE 3a/1aHue (JJIs1 TPOBEPKU
YMEHHI 1 HaBBIKOB).

[Ipu cnade 3auera WM 3K3aMEHa, CTYJIEHT MOJIY4aeT JBa BOIPOCA U3 MEPEUYHS BOIPOCOB U
OJIHO MTPAKTUYECKOE 3aJlaHKe, BPEMsI TOATOTOBKU CTYJEHTa K YCTHOMY OTBETY — 110 4 MHH.

@DOH 1 OLIEHOYHBIX CPEJICTB MO AUCLUHUIIMHE ITpecTaBiieH B [Ipunoxxenuu Ne 1.

7. IlepeyeHb OCHOBHOI U IONIOJTHUTEIbHOM y4e0HOI JINTepaTyphbl,
He00X0AMMO1 ISl 0CBOEHM I U C U MHbI

a) NeYaTHbIC U3TAHUA

1. 1. Hunmawer, B. C. Beicmas wmaremaruka / B. C.Ilunaues. - Mocksa: IOpaiit,
2020. - 447 c. ISBN 978-5-534-12319-7
2. bexnemumes, /[. B. Kype ananutHueckoii reoMeTpuM U JHMHEHHOW anreOpsl /

17


http://media.technolog.edu.ru/

. B. bexiiemueB. — Cankr-IlerepOypr: Jlanp, 2021.— 448 c. ISBN 978-5-8114-4416-3

bepman, I'. H. Co6opauk3anau mo kypcy maremarndeckoro ananm3sa/ I'. H. bepman. -CII0.:
Jlanp, 2006. — 608 c.

Kynpssues, JI. JI. Kypc maremarndeckoro ananusa / JI. JI. KynpsBues.- M.: Jlpoda,
T. 1-2006.—-702c.

HemunoBuyu, b.II. Yucnennole wmeronsl aHanuza. [IpubmxkeHue  QyHKUHMIA,
mupepeHInanbHbIe U HHTETpalbHbIEe ypaBHEHU: YueOHoe nocodue / b. I1. JlemunoBuy,
U. A. Maposn, 3. 3. IllyBanosa — CIIG.: Jlans, 2008. - 400 c.

Hemunosuu, b.II.  Jluddepenumnansupie  ypaBHeHus: ydeOHoe  mocobue /
b. I1. lemunoBuy, B. I1. Monenos. — CII6., M.; Kpacuoxap: Jlans, 2008. — 276 c.

0) 3J1eKTpPOHHbIE Y4YeOHbIe U3IAHUSA:

1.

10.

11.

12.

13.

[Hansmuua, O.B. BekropHas anreOpa. AHaauTHUYecKass TeOMETpus (CIpaBOYHBIC
marepuaisl): MeToA. ykazanus / O. B. Illansnuna, T. A. Ynanosa.. - CII16.: CIIGI TU(TYVY),
kad. BeiciL Marematuku 2008. — 21 c. (OB)

[Mansnuna, O. B. Jlunelinas anrebpa (crnpaBOYHbIE MaTe€pHasbl): METOA. yKazaHus /
O. B. lansmuna, T. A. Ynanoma; CIIOI'TU(TY). Kad.Beicm. wmaremaruku. - CIIO.,

2008. - 19 c. (3B)

Hlansmuna, O. B. TunoBsle BapuaHThl KOHTPOJIBHOM paboThl 0 TeMe BekropHas anrebpa
U a”HanuThyeckas reomerpus: Metoi. ykazanus / O. B. lansnuna, H. H. T'msnep,
B. C. Kanutonos; CIIOI TU(TY). Kad.Beicu. marematuku. - CII06., 2009. - 23 c. (Ob)

I'py3nkoB, A.A. DneMeHTHl TEOPUHU IpeAenoB: MeToA. ykazaHus / A. A. I'py3nkos,
M. b. Kynmunnenko; CIIOI' TU(TY). Kad.peicu matemaruku. - CII6., 2010. — 64 c. (3b)

Cnobomunckas, T. B. Ilpenensl. PekoMeHganum K perieHuio 3a1a4 KOHTPOIbHON pabOThI:
meton. ykazanus / T. B. Cnobomgunckas, A. A.I'pysaxoB, M. b. Kynunnenko;

CIIGI' TU(TY). Kad.Beicu. matemaruxu. - CII6., 2010. — 29 c. (3b)

[Mansnuna, O.B. Ilpenen u HempepsBHOCTh (yHKIMU. CHpaBOYHBIE MaTEpHAIbI.:
meton.ykazanus / O. B. llansmuna, T. A. Ynanosa, B. C. Kanutonos. — CII6., 2012. —
22 c. (Ob)

[Hansmuaa, O. B. TlpomsBogusie u muddepennuansl. CopaBo4YHbIE MaTepuaibl. /
O. B. lllansanuna, T. A. Ynanosa, B. C. Kanutonos. — CII6.: CIIoI' TU(TY), 2012. — 18 c.
(Ob)

Pemenne THMOBBIX BapHAHTOB KOHTPOJIBHOH PabOTHI MO TeME MPOM3BOIHBIC (DYHKIIMU

onHOM mepemeHHo: Mmerona.ykazanus / Il E. backakora, T. B. Bunauk, H. H. I'usnep,
A. 1. babaes.- CII6.: CIIOI TU(TY). Kad.Beicul marematuku, 2011. — 16 c. (3b)

[lpumenenne uddepeHINATBPHOTO HCYUCICHHUS K HCCIeNOBaHUIO (yHKIUNA |
nocrpoenuto rpagukoB: Merona.ykazanuss / T. B. CnoGonunckas, II. E. backakosa,
A. A. I'pyzaxos, H. H. T'uznep, FO. A. HeoGepaun. - CII6.: CITOI'TU(TY), 2013. - 25c.
(3B)

I'py3nkoB, A.A. TexHuka BBIUMCICHUS OMPEICICHHBIX WHTErPAJOB: METOMA.yKa3aHUs /
A. A. I'pyzakos. — CII6.: CIIOBI' TU(TY), 2012. - 61 c. (Ob)

I'pysnxoB, A. A. UHTerpanpHOe WcuucieHue (QyHKIHH OIHOW TMEpeMEHHOM: ydeOHOoe
nocobue/ A. A. I'pyzakos. - CII6.: CIIGI' TU(TY), 2013. —139 c. (Ob)

I'py3nkoB, A. A. BbrumcieHue W NPUIIOKEHUS] ABOMHBIX MHTETPATIOB: METOAUYECKHE
ykazanus / A. A. I'pysnkoB, M. b. Kymuunenko. - CI16.: CIIOI' TU(TY), 2013. -58 c. (OB)

Bunnuk, T. B. Beluncienne TpOMHBIX MHTETPAJOB B JIEKAPTOBBIX M KPHBOJIMHEHWHBIX
KoopAuHaTax:  Meroaudeckue — ykazanus /  T. B. Bunauk, A. A. I'py3nkos,
M. b. Kymunnenko CII6.: CIIOGI TU(TVY), 2013. — 53 c. (Ob)
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14. @arraxoBa, M. B. Jluneitnsie qudxpepeHimanpubie ypaBHEHUST N-TO mopsiaka. Pemenue
3agau: meron. ykazanus / M. B. darraxoBa, M. b. Kynmuunenko, H. M. KnumoBuixas;
CIIOI'TU(TY). Kad.Bbicu. maremaruxu. - CII6., 2009. — 65 c. (Ob)

15.  Hlansnuna, O. B. O6bikHOBeHHBIE MU (depeHIInabHBIE YpaBHEHUS | yueOHOe 1mocodue /
O. B. lansmuna, B. C. Kanutonos; CII6., CII6BI'TU(TY). Kad.marematuxu, 2013. —
38 c. (Ob)

16. IpysmkoB, A.A. Psagsl: yueOHoe mocobue / A. A. I'pyznkos, O.B. lllansnuna,
B. C. Kanutonos. - CI16.: CIIOBI' TU(TY), 2014. — 65 c. (OB)

17.  Pxoncuuikuii, A. B. Teopuss BeposTHOCTeH M MareMaTHyecKas CTaTHUCTHKA: Y4eOHOe
nocobue/ A. B. Pxxoncuunikuii - CII6.: CITOI'TU(TY), 2009. — 58 c. (Ob)
18.  Jloaromo:os, /. B. Ctatuctuyeckoe oljleHMBaHUE U MPOBEPKA CTATUCTUYECKUX TUIIOTE3!

meton.ykazanus / JI. B. Jlonrononos. - CI16: CIIGI'TU(TY), 2014. — 14 c. (Ob)

8. [lepeuenn pecypcoB HHGOPMAIMOHHO-TEJIE KOMMYHUKAIIMOHHOI CeTH
«HTEepHET?, HEOOXOAUMBIX 1JI1 0CBOECHHUS TN C UM ILTUHBI

yueOnbI 1iaH, PI1J] u yaeOHO-MeToqrueckue Marepuaisl: http//media.technolog.edu.ru
AJIEKTPOHHO-O0MOINOTEYHBIE CUCTEMBI:
«DEKTPOHHBIN ynTaIbHBIH 321 — bubmoTex» https://technolog.bibliotech. ru/;
«Jlanpy https://e.lanbook.com/books/.

9. MeToau4deckue YKa3zaHus AJid oﬁyqalonmxcn 10 0OCBOCHMIO M CINUITIJINHBI

Bce Buapl 3anHaTtuil mo aucuuiinHe «MaremMaTHKa» MPOBOISTCS B COOTBETCTBUM C
TpeboBanusiMu cienyronmx CTIL:

CTII CII6I'TA 040-02. KC VYK/IB. Buner yueOubix 3anstuil. Jlekuums. OOume
TpeboBaHUS;

CTO CIIoI'T 018-2014. KC VYKJ/IB. Buasl y4ueOHbIX 3anatuil. CeMuHapbl u
npaktudeckue 3aHaTus. Ooume TpeGoBaHMs K OpraHU3aluy U TPOBEICHHIO.

CTII CIIGI'TU 048-2009. KC YKB/. Buapl yueOHbIx 3anstuii. CaMocTosiTenbHas
iaHupyemas padora cryaeHToB. OOume TpeboBaHUS K OpraHU3alli1 U POBEIECHUIO.

CTII CIIGI'TH 016-2015. KC YKB/I. lopsimok mpoBeIeHMS 3a4€TOB U K3aMCHOB.

[InanupoBaHue BpeMeHHU, HEOOXOIUMOIO Ha W3y4eHHE NAHHOW NUCLMIUIMHBI, JIydlle
BCErO OCYILECTBIISATh HA BECh CEMECTP, MpPENycCMaTpUBas IPHU 3TOM PETYIAPHOE MOBTOPEHUE
IIPOMJECHHOI0 MaTepHuana.

OCHOBHBIMHU YCJIOBUSMH IPABUIJIBHOM OpraHu3alMi y4eOHOro mnpolecca A CTyACHTOB
SIBJISIETCSL:

MIJIJAHOBOCTb B OpraHu3alluy yueOHOU paboThl;

Cephe3HOE OTHOUICHHUE K U3YYEHUIO MaTepuana;

IIOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTyA€HT [OJKEH MPUXOAUTH, MMesl Oarak 3HAHUH U BOIPOCOB MO YXKe
U3y4eHHOMY MaTepuaiy.

10. ITepeyenb MH(OPMAIMOHHBIX TEXHOJIOTH A, HCIIOJIb3yEeMbIX MIPH
OCYIIECTBJIEHUHN 00Pa30BaTEJIbHOIO MPOLECCA 110 AUCUMILINHE

10.1. UndpopManiuoHHbIE TEXHOJIOTHHU

B ydyeOHOM mporecce 1O JaHHOW AWCIUTIUIMHE TPEIYCMOTPEHO HCIOJIb30BAaHUE
WHQOPMAITMOHHBIX TEXHOJIOTUH

YTEHHUE JICKIHMH C UCIIOIB30BAHUEM CIAN-TIPE3CHTALUM;

B3aUMO/ICCTBHE C o0yJaronmMucs nmocpeactsom DOUC.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.2. IIporpammHoe o0ecneuyeHue

[pu BeimonHennu PI'P cTyaeHTHI HCIIONB3YIOT MakeT NpUKIaaHbIX mporpamM Mathcad.

10.3. ba3pl naHHBIX 1 HHPOPMAIIMOHHBIE CIIPABOYHbIC CHUCTEMBbI
wolphramalpha.com/examples/mathe matics

11. MaTepuajbHO-TeXHUYECKAS 0232, HeOOX0 MM asi 1J1sl OCYIIECTBIEHUSI
00pa30BaTeJLHOIO MPOLIECCA O TUCHHUILIHHE

ITpu npoBeaeHNH IEKIIMOHHBIX 1 CEMUHAPCKUX 3aHATUH MO TUCIUIIIMHE UCIIOIb3YeTCsI
ayIUTOPHBINA (GOHA yueOHO-METOAUYECKOTO YIPaBJICHUS, MyIbTUMEINITHOE 000pyIOBaHHUE.

[Tomerienust Ui caMOCTOSTENbHON PAOOTHI OOYYaIOUMXCS OCHAIEHBI KOMIIBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUeHUA K ceTd "MHTepHer" M obecriedeHHEM J0CTyna B
3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely OpraHu3aliu.

12. OcoOGeHHOCTH 0CBOEHUS AUCHHUILIMHBI HHBAJIHJIaMH U JIHIAMHU C
OIrpaHH4YC€HHBIMHU BO3MOKHOCTAMMU 310POBLS

Jns WMHBaNMAOB ¥ JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU y4eOHBIE MPOIIECC
OCylLIeCTBIIsIETC. B cOOTBeTCTBUU ¢ llonoxenumem o0 opraHuszanuu y4eOHOIo mpolecca Jis
00ydeHUs] WMHBAIHMIOB W JIUI C OTPaHHYCHHBIMH BO3MOKHOCTSMH 310poBbsi CIIGI TU(TY),
yTBEpKIeHHBIM pektopoMm 28.08.2014 .
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[punoxenre Ne 1
K paboueil nporpaMmMe AUCIMIUINHBI

DOoH/ OLIEHOYHBIX CPEACTB

JJIs1 IPOBeIe HUSI POMEKYTOUYHO# aTTeCTAIUM 10
aucuuinge «MareMaTuka»

1. IlepeyeHb KOMIIeTEHIMIT ¥ 3TANOB UX (pOPMUPOBaAHMS.

I/ICCJICIIOBaHI/Iﬁ CCTCCTBCHHLIX HAYK JId PpCHICHUA 3aJad
poheCCHOHATTEHOMN NeSTeIbHOCTH

Komnerenuun
Itan
HNupexc DopMyTHPOBKAZ s
(¢ opmupoBanus
OIIK-2 | CnocoGeH TpPUMEHSTh OCHOBHBIE 3aKOHBI W METOJbI HaYaJILHBIH

Z)KMpHLIM  IIPHAGTOM

JUCLIUIUINHBI (€CIM KOMIIETEHIUSI OCBAaMBAaETCs MOJIHOCTBIO, TO (hparMeHTHI)
8 5Tan GopMHpOBAaHMS KOMIETCHIMH BhIOMpaetcs mo m.2 PIIJ[ m y4eOHOMY MiaHy (HaYadbHBIA — €CIH HET
NPEAMECTBYIOIMNX JUCUUIUIMH, HUTOTOBBIH — €CJIM HET MOCJIEAYIOIIMX JUCUUIUIMH (MM KOMIIETCHLUS He
¢dopmupyercsa B xone npaktuku wm ['MA), mpoMexyTOUHBIH - Bce ApyTHe.)

BBIACJICHA Ta 4YaCTb KOMIICTCHIIMHU, KOTOpas (I)OpMI/IpyeTCSI B XO0AC HU3YYCHHUA JTAHHO#

21




2. Iloka3areau u KpUTEpUHA OLICHUBAHUSA KOMIIe Te HIIMH HA PA3JIHYIHBLIX 3Talrax ux (l)OpMPIpOBaHI/Iﬂ, HIKaJa OI¢cHUBAaHUA

Ko u ITokazaTemm Kpurepuii VYpoBHU C(HOPMHUPOBAHHOCTH
HAVM €HOBaHIES c(hopMHUPOBAHHOCTH OLICHUBAHUS (ormcaHVe BBIPa’KEHHOCTH JIECKPHIITOPOB)
MHAMKATOpa (HeCKpHHTOpLI) «YIOBJICTBOPHUT CJIbHO» «XOpOoHIo» «OTJIMIHO»
ALOCTIDRCTIA (TIOpOTOBBIiA) (cpennmii) (BBICOKHI)
KOMIICTCHIIMH
OIIK-2.1 3HaeT onpeeIeH s [IpaBunbHbBIC 3HaeT onpeaeneHus Bepno dopmynupyer 3HaeT onpeencHus
ITpuMeHeHie OCHOBHBIX ITOHSTHI U OTBETHI Ha | OCHOBHBIX IIOHATHH U ONpeNeNICHUs] © OCHOBHBIE OCHOBHBIX ITOHATHH, JAET
anreGpbl u | 6a3oBbIe TEOPEMbI Borpockl Ne - | Ga30BbIE TEOPEMBI, TEOPEMBI, COOTHOCSH C UX C TOYHBIE (POPMYITHPOBKH
METOI0B areGpeI U 43 x 3a4€Ty 3a | JOMYCKAaeT CYIECTBEHHBIC | METOAAMH PEIICHHS TEOpEM, KOPPEKTHO
AUGPEPEHIMATD | 41 THTHYECKOM IIEPBBII OLMOKU, HE COOTHOCUT IIPAaKTUYECKUX 3aaHUMN. MPUMEHSET UX PU
HOro Tl reom erpun (3H-1) ceMmecTp, TEOPETHUUYCCKUE BOIIPOCHI C Jlonyckaer oTaenbHbIE BBIIIOJIHCHU U
HHTCIpaJIbHOI'O BBIIIOJIHEHUE pewieHrEM NPAKTUYECKUX ONIMOKH U CYIIECTBEHHBIC MPAKTUYECKUX 3aTJaHU.
WCHHUCIICHIA 1T WHIAMBUYAJIBHO | 3aJJaHUU. HETOYHOCTH.
OTpCCIICHIA TO 3aIaHUsL
;:52 zz;r; I/;COTHK 3HaeT onpeneraeHue Bonpocsl 3anuceiBaeT popMalbHOE 3anuceiBaeT GopMaibHOE 3anuceiBaeT opMalbHOE
0BBEKTA TIOHSTUS TIpeiea U NeNe 1-9 K | onpeaeneHue npeaena, ompenaeneHue npejaena. Jlaer | onpenenenue npeaena u
OCHOBHBIE TEOPEMBI O OK3aMCHY 3a | 3aTpYAHSACH B €10 TOYHBIC (bOpMy.]'II/IpOBKI/I YCIICIHO MPUMCEHSAICT €TO

npenenax (3H-2)

BTOPOM CEMECTP.

npuMeHeHuu. Jlomyckaer
HETOYHOCTH B
(hOpMyIHPOBKAX TEOPEM.

TCOPEM, HOITYyCKasd
HCTOYHOCTH B UX
J0Ka3aTcJIbCTBax.

B JIOKa3aTeIbCTBAX
TEOpEM.

3HaeT OCHOBHBIE
MOHSTHUS U TEOPEMBI
mddepeHInaTBHOTO
ucuucienus (3H-3)

Bonpocst

NeNe 10-23u 37-
44 k hK3aMeHYy 3a
BTOPOM CEMECTP.

3HaeT coJiep KaTeNbHbIN
CMBICJT OCHOBHBIX IMOHSATUI
TddepeHInaIbHOro
MCYHCIIEHHUS, HO JOMYCKAEeT
olmMOKH B UX (OpMaAIbHOM
omnpeneneHuu. Jlomyckaer
HETOYHOCTH B
bOpMYyTHPOBKAX TEOPEM.

3anuceIBaeT onpeAeacHus
OCHOBHBIX IOHSTHH,
OOBACHSS UX
COIEPIKATEIIbHBIN CMBICIL.
IIpuBOIUT TOUHBIE
(OpMYITUPOBKU TEOPEM,
JOTTyCKast HETOYHOCTH B UX
JIOKa3aTeIbCTBAX.

Jaér Tounbie
OTpeeNIeHUs] OCHOBHBIX
MOHSATUMN U KOPPEKTHO
MPUMEHSIET UX TTPU
JT0Ka3aTeJIbCTBE TEOPEM
mdepeHInanTbHOTo
VCUYUCTICHUSL.




3HaeT OCHOBHBIC
TIOHSTHUS U TEOPEMBI
HHTErPaIbHOTO
ucuncnenus (3H-4).

Bonpocsl

NeNo 24-33 u 45-
52 K 5K3aMeHY 3a
BTOpOM ceMecTp.

3HaeT coJiep KaTeNbHbIN
CMBICJI TTOHSTHSI MHTETpaa,
HO JIOIYCKaeT HETOYHOCTH B
ero (opMaIbHOM
omnpenenenu. Jlomyckaer

IIpaBUIIBHO 3aNIMCHIBAET
OIIpEJEIICHNE HHTETpaa.
[TpaBunbHO opMynTUpyeT
TEOPEMBI HHTETPAIIBHOTO
HCYMCIIEHUS, HO JOITYCKAET

JaéT Tounoe

olpesielieHue HHTEerpaa,
PaBUIBHO GOPMYIUPYET
¥ KOPPEKTHO JJOKa3bIBAET
TEOpPEMbl UHTETPAILHOTO

HETOYHOCTH B HETOYHOCTH B UX HMCYHUCIICHUS.
hopMyITHpPOBKAX TEOpEM JIOKa3aTeIIbCTBAX.
UHTETPAIILHOTO
HMCYHCIICHUS.
VYMeeT BBIIOIHATh Bemonnenne Haxomut pemenus cucteM | Haxomut pemeHus cuctem Haxomut pemenus cucrem
omnepanyuy Hajl Kp Ne 1 U | TUHEHHBIX AITeOpandecKiX | JMHEWHBIX areOpandecKux JMHEUHBIX
MaTpUI[AMH, MPAKTUYECKOTO | ypaBHEHUM, IOTMyCKas ypaBHEHUM, 000CHOBBIBAs anreOpanIecKux
HCCIIE/I0BATD | PELATD 3aJaHU Ha | OLMOKKM U 3aTPYAHSIACH C OTBET, HO JIONyCKasi OMOKA | ypaBHEHUH, 000CHOBBIBAs
CHCTeMBI JTHHEHHBIX 3auéTe. 000CHOBAHHUEM. BBIYHCIIMTEIIBHOIO OTBET U BBIIIOJIHSA
ANreGpanIEcKuX Xapakrepa. MIPOBEPKY.
ypaBHenwuit (Y-1)
VYMeeT pemarh 3a1aun Ha | Beimonnenne Pemaer 3amauun, mosmydast CaMOCTOSTENBHO peraeT CaMOCTOSATEIBHO
IPSAMYIO U TIOCKOCTD B WHJAUBUAYAIBHO | CYIIECTBEHHBIE YKa3aHUS 3aJ1a4u, I0MycKas MPAaBUJIBHO BBIMOJHSET
IPOCTPAHCTBE, IpHMeHsist | 1O 3a1aHMUs npenojaBaress. HE3HAUNUTEIIbHEIE OLIMOKH. BCE 3aJaHHSL.
anrapar BEKTOpHOU
anreopsr (Y-2)
‘VYMeeT BRIYUCIIATE Breimonnenune [IpaBusibHO ompenensieT Bua | Boruucnser npenensl, [IpaBUIIBHO BBIUKCIISAET
Ipeebl Kp Ne 2. HEOMNPEAeIEHHOCTH, HO JIOTTyCKasi OIMOKH MpEeJIEIbl C Pa3IMYHbIMU
IOCIIEI0BATELHOCTEH U JOMYCKaeT OMMOKHU MPU UX | BBIYUCIUTEIHLHOTO THIIAMHU
dyrKumit (V-3) PaCKpBITHH. Xapakrepa. HEOIPEICTEHHOCTEN.
VMeeT BBIYUCISTD Brimonaenne Boruncinsier npou3BoHbie M | Beruucisier npou3BoIHbIE U [Ipumenser npaBuiia
IPOM3BOHEIE U Kp Ne 3 u 5, | muddepeHuansl, gonyckas | auddepeHnnansl, JomycKas mdepeHnanTbHOTo
nuddepeHIanbl PI'P Ne 1. HEe3HAUYUTEIbHbIE OLIMOKU HEe3HAUYUTENIbHbIE OIIMOKI VCUUCIICHUS,
QyHKUMIH OZHOM 1 NPy MPUMEHESHU N OpMYIT BBIUHMCIIMTEILHOTO 000CHOBAHHO TTOTy4Jast
HECKOMBKIX mddepeHnanTbHOTo Xapakxrepa. BEPHBIN pe3yIbTar.
HMCYHCIICHUS.

nepemMeHHBbIX (Y-4)
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YMeeT BBIYUCIATh
MHTEerpajibl GyHKIUH
OJHOU U HECKOJILKUX
nepeMeHHBbIX (Y-5)

Beinosinenne
Kp Ne 4 u
PI'P Ne 1.
Bonpocsr

NeNe 34-36, 48,
53 K 3K3aMeHYy 3a
BTOPOM CEMECTP

Beruucnser nHTerpaisl,
JONyCKasi He3HaYUTEIbHbIE
OLMOKN B IPUMEHEHUHU
dopMyi1 HUHTETPATBHOIO
ucurcienus. Jlonyckaer
OLMOKN B IPUMEHEHUHU
hopMysT UHTETPATBHOTO
VCYMCIICHUS IPU PELICHU N
NPUKIAIHBIX 3a/1a4.

Beraucnsier uHTErpalibl U
MPaBUIILHO IPUMEHSIET
bopMyIBl HHTETPATBHOTO
HCUYUCIICHUS K PEIICHUTO
3ajay, JOMycKas OIMOKU
BBIYUCIIUTETLHOTO
Xapakrepa.

[IpaBuiIBHO IpUMEHSIET
IIpaBHJIa UHTETPUPOBAHMSL
[IpumeHsst uHTErpasIbHOE
UCUHCIIEHHE, [10JIy4aeT
NpaBUJIbHBIN U
000CHOBAHHBIH pe3ynbTaT
IIPH PELICHUH
HOPUKIAJIHBIX 337a4.

YMeeT uccienoBarh Bormpockr AHanu3upyeT CXOAUMOCTh | AHAIU3UPYET CXOAUMOCTD JlenaeT nmpaBUJIbHBIE
cxoauMocTh uncioBbix | NeNe 14-23 K | psAOB, AOMYyCKas PAIOB, TONYCKAasi HETOYHOCTH | 3aKIIOUYEHUS O
(YHKUHOHATBHBIX PSIOB 3a4€Ty 3a | HETOYHOCTH WJIU B 000CHOBAaHHWH OTBETA. CXOAMMOCTH PSAIOB, JaBast
(V-6) TPETUI CEMECTp, | MOTPEIHOCTH B noapoOHOe

BBITIOJIHEHU E 000CHOBAHWH OTBETA. TEOPETUUECKOE

Kp No 7. 000CHOBaHUE.
Bnaneer HaBbikamu Bormpocer K | [Ipumensier MeToabl [IpumensieT MeTOIbI [Ipumensier MeToabI
IPUMEHEHHS METOI0B 3a4€Ty 32 | AHAJIMTUYECKOM T€OMETPUH | AaHATUTUYECKOW T€OMETPUH U | AaHATUTHYECKOMN
AaHAJTUTHYECKOI MEePBBIN CEMECTp | U IMHEHHOU anreOpsl, TUHEHHOU anreOpsl, TEOMETPUU U JIMHENHOU

T€OMETPUU U JIMHEHHOU

Ne 1-39,

JIOTTyCKasi aJITOPUTMHYECKUE

A0ImyCKad OTACJIIbHBIC

anreOpbl, 000CHOBAHHO

AIreOpbl K PELLICHHIO KP Ne 1. Ol OKH. OIIMOKN BBIYUCIUTEIBHOIO MOJTy4asi IpaBUJIbHBIE
npuKIagHbIX 3ana4 (H-1) Xapakrcpa. pE3y/IbTaThI.

Brnaneer HaBbikaMu Kp Ne 3 u 5, | [lpumensier [Tpumensier [pumeHnsieT
MPUMEHEHUSI METOJIOB PI'P, Bompoce! | nuddeperiinaibaoe mudpepeHIInanTbHOE nudepeHIManbHOE

1 (hepeHIIHAaNTBLHOTO NoNe 19-23 K | MCUHCIIEHUE, IOITYCKas HCUHCIIEHUE, JOMYCKas HUCUHCIIEHHUE,
HACUHCIIEHIS K HK3aMEHY 3a | He3HAYHUTEJbHBIC ONMOKA B | HE3HAYUTEIIbHBIC 000CHOBaHHO MOJTyJast
HccIe10BaH 0 hyHKIMil BTOPOI ceMecTp. | IPUMEHEHUH MTPABUI U BBIYUCIIUTENbHBIE O OKH BEpHBIE PE3yJbTATHI.

Y HaXOXKACHUIO MX
IKCTPEMATIBHBIX
sHaueHui (H-2)

dopmynt.
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Bnaneer naBbpIkamMu
OTIPEIEIICHUS HCKOMBIX
BEJTMYUH METOIaMHU
UHTETPAITBHOTO
ucunciacuus (H-3)

Kp Ned4, PIP,

BOIPOCHI
NeNe 34-36, 48,
53.

[IpuMensieT nHTETpATIBHOE
VCUYHCIICHHE, TOITYCKast
HEe3HAUYUTeNIbHbIE ONMOKU B
IIPUMEHEHNH ITPABUI U

dopmynt.

IIpuMmenseT nHTerpaIbHOE
HCUHCIICHHE, TOTTYCKas
HE3HAUYHUTCIIbHEIC
BBIYHCIIUTEIILHEIE OIIM OKH

[IpuMmensieT nHTETpATIBHOE
VCUUCIICHHE,
000CHOBAHHO MOTyYast
BEPHBIC PE3YIbTATHI.

Bnaneer HaBblkaMu Bonpocst YMmeer HaxoIuTh YMeeT HaXOOUTh Pa3iIokKeHUsl | YMEET CaMOCTOSTEIbHO
npencrasnenus Qyaxiuii | NeNe 24-29 K | pa3noxeHus PyHKIUNH B (GyHKIUN B CTETICHHBIC PSAABl | HAXOIUTH Pa3IOKCHUS
B BHJIE CyMMBI psna (H- | 3a4€Ty 3a | CTENEHHBIE PAIbI U PSIbI u psaasl Oypwe, qomyckast (yHKUIUI B CTETIEHHBIE
4). Tpetuii cemectp, | Pypbe, AOMycKas OMMOKA U | OT/EJIbHBIC OIMOKA U psansl 1 pansl Oypee,
PI'P Ne 2. 3aTPYIHSISCH C HETOYHOCTH B OMPEACIICHUHN | UCCIIENOBATh UX
OIIPENEICHUEM UX 00J1aCTH UX CXOJUMOCTH. CXOJUMOCTb U IPUMEHSATH
CXOJIMMOCTH. K PEHICHUIO 3a]a4.
Bnaneer HaBbIKaMu Bomnpocsl JlommyckaeT HETOYHOCTH B [TpaBunbsHO popMynupyeT [IpaBusibHO hopMynHpyeT
HaXO0XICHUS UCKOMBIX NeNe 1-7 K | (OpMYITHMPOBKAaX TEOpeM OCHOBHBIE TEOPEMBI TEOPUU OCHOBHBIE TEOPEMBI
BEJTHYHH B BHE CyMMBI JK3aMEHY 3a | TEOpUH BEPOSATHOCTH U BEPOSITHOCTH, 3aTPYIHSAETCS. B | TEOPUH BEPOSITHOCTH, 1AET
psna (H-5). YEeTBEPTHII HE3HAYUTENbHbIC OIIMOKU B | OLIEHKE KOPPEKTHOCTH pa3BEPHYTOE
cemecTp, UX IPUMEHEHUHU. NPUMEHUMOCTH GOpMYI B TEOPETUYECKOE
BBINOJIHEHUE KOHKPETHBIX CUTYyallHsIX. 000CHOBaHUE MPU
Kp Ne 8 OIIpENEICHU N
BEPOSITHOCTEH COOBITHIA.
OIIK-2.2 3HaeT onpeeneHus Bompocsl ®opmynupyer onpenenenue | Dopmynupyer onpenencnue | Jaér pa3BEpHyTbie
CocTapierne 1 | 0a30BBIX TIOHATUH U NoNe 14-19 K | CyMMBI psiia U OCHOBHbBIE CYMMBI psila © OCHOBHBIE ONpENEIEHUS] OCHOBHBIX
AHAIIG OCHOBHBIC TEOPEMBI 3a4€Ty 3a | IpU3HAKH, JOITYCKast MPU3HAKU, JOITYyCKast HOHATUH U
MaTeMaTHIeckH | teopuu psoB (3H-5) TPETUN CEMECTP, | HETOYHOCTH. HETOYHOCTH B UX (opMyITUPOBKU
X Mojenet, BBIIIOJIHEHUE 000CHOBaHUH. IIPU3HAKOB CXOAUMOCTH,
CBS3aHHBIX C Kp Ne 7. JaBas AeTajJbHbIC
npogeccroHaIb pa3bICHEHUS.
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HOM
EITENHLHOCTHIO

3HaeT MOCTaHOBKY 3a/]1a4
JUIs1 OOBIKHOBEHHBIX
nuddepeHITMaTBHBIX
YPaBHEHUM, TUIIBI
YPaBHEHUU U
CTaHJAapTHBIE METO/IBI UX
penerus (3H-6)

Bonpocsl
NeNe 1-13 K
3a4éTy 3a

TPETUI CEMECTP

3HaeT MOCTaHOBKY 3a/1a4H
Komm, onpenenenue
HOHSTUSA OOIIETO PeIICHHUS
mdepeHnaIbHOro
YpaBHEHHMSI, 3aTPYAHSACH C
OLICHKO! KOPPEKTHOCTH
IIOCTAHOBKH 33/1a4H.

3HaeT MOCTaHOBKY 3a/1a4H
Komm, dopmymupoBky
TEOPEMBI CYIIECTBOBAHUS U
€IMHCTBEHHOCTH,
3aTPYIHSICH B €€
NPUMEHEHUH K KOHKPETHBIM
YPABHEHUSM.

3HaeT MOCTaHOBKY 3a/1a4H
Komm, ymeer onieHuBaTh
€€ KOPPEKTHOCTh B
KOHKPETHBIX CITyJasiX.
PazbsacHsieT nmoHsATHS
00IIIer0, YaCTHOTO U
0CO00TO PEIICHUS.

3Haer 0a30BbIE TOHITHS
U METOJIbI TEOPUHU
BepositHocteit (3H-7)

Bonpocst
NeNe 1, 9, 10, 22
K DK3aMEHy 3a

Ilonumaer npeaAMET U
OCHOBHBIC 3a1a4 TCOPHUH
BCPOATHOCTU U

Ilorumaet npeaMEeT U
OCHOBHBIC 3a1a4i TCOPHUH
BCPOATHOCTU U

Ilonumaer OpcaAMET U
OCHOBHBIC 3a1a49U TCOPHUHN
BCPOATHOCTU U

4eTBEPTHIN MaTeMaTUYECKOU MaTeMaTUYECKOU MaTeMaTUYECKOU
ceMecTp, CcTaTUCTHKH. MoKeT cratuctukd. OIIeHUBAET CTaTUCTHKH. MOXKeT
BBIIIOJIHCHH noaAOupaTh aieKBaTHbIC KOPPEKTHOCTh TPUMEHEHUS noaOupaTh afeKBaTHbIC
PI'P Ne 3. MaTeMaTHYECKUE MOJIEIIM K | MaTeMaTHYECKUX MOJEJIeH B MaTeMaTU4YeCKHue MOACIIN
ONUCAHUIO MTPEIaraeMbIX KOHKPETHBIX CUTYaIUsX, HE pealbHbIX CUTYaIU,
cutyauuit. lonyckaer BCETJla BEpHO 000CHOBBIBAS KOPPEKTHO 0OOCHOBBIBAS
HETOYHOCTH, 3aTPYAHICTCS | YTBEP>KICHUSL. CBOM BBIOOD.
¢ 000CHOBaHHUEM.
3HaeT OCHOBHBIE Bormpockr 3HaeT onpeeaeHus 1 3HaeT TOYHbIC OonpeiesieHusl | 3HaeT TOUHbIE
MTOHSTHS U METOIBI NeNe 21-27 K | colepKaTebHbII CMBICTT U COJIepKaTEIbHbBIA CMBICI onpeneneHus u
MATEeMATHUECKO 9K3aMEHY 3a | OCHOBHBIX IIOHATHI OCHOBHBIX ITOHITUH coJiep KaTeNIbHbIA CMBICT
cratuctuu (3H-8). 4eTBEPTHIN MaTeMaTH4YeCKOM MaTeMaTHYECKOMI OCHOBHBIX IMOHATHI
ceMecTp, cTratucTuku. Jlomyckaer craTUCTUKN. MoxkeT MaTeMaTH4YeCKOM
BBIIIOJIHCHH HETOYHOCTH B OOBSICHATH CBSI3b OCHOBHBIX CTaTUCTUKH. MOXeT
PI'P Ne 3. hopMyITHpPOBKAX, MOJIO’KEHH I MaTeMaTU4eCKON | KOPPEKTHO 0OOOCHOBHIBATh
3aTpyaHSETCS C CTaTUCTUKH C MPEJIEIbHBIMU | CBOM YTBEPKIACHUSL.
000CHOBaHUEM TEOpEeMaMH, JIOIyCKast
YTBEPKACHUI. HETOYHOCTH.
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YMeer pemats 3a1aqy

Breimonnenue

Haxonut pemenus

Haxomut pemenus

Haxonut pemenus

Komm ¥ HaXoauTh Kp Ne 6. U epeHITHATBHBIX nudepeHITMATBHBIX v depeHITnATBHBIX
o6Le peweHns IS YpaBHEHUM CTAaHJAPTHBIMU | YPABHEHUM CTaHJaPTHBIMHU YpaBHEHUM, 1aBast
OGBIKHOBEHHBIX METO/IaMH, JIOIyCKasl METO/aMHU, JIOITyCKast 0JIpoOHOE 0OOCHOBAHME.
T dbepeHITHATBHEIX AITOPUTMHYECKUE OUMOKH. | BHIUUCITUTENbHbBIE OIIMOKY.
ypaBHenwii (Y-7);
YmMeer onpenensith Bonpocsr Pemmaer cranmaprHbie [IpaBunbHO onpenenser YMeeT HaxoIuTh
BEPOSTHOCTH COOBITHIA, NeNe 1-21 K | 3aJ1a4u TEOpUHU METO/l PEILCHU S MPaBUJIBHBIN AJITOPUTM
HAXOIUTh 9K3aMEHY 3a | BEpOSITHOCTH, JOITYCKast CTaHJAPTHBIX 33/1a4 TEOPUU | pEIICHUs] HeCTaHIapTHBIX
XapaKTepHCTHKA 4eTBEPTHIN OTJICNIbHBIC OLMOKH. YMeeT | BEpOATHOCTHU, IOMyCKas 3a7a4 TEOPUU
CoTyqaitHbIX BemamH (Y- | CEMECTP, HaXOJIUTh MaTeMaTH4YEeCKOEe | BHIYUCIUTENbHBIC OIMOKA U | BEPOSITHOCTH, aKKYpaTHO
8) BBITIOJIHCHUE OKHMJIAHUE U JTUCTICPCUTO HETOYHOCTH B OOOCHOBAHHHU | OOOCHOBBIBAET PEIICHUS
Kp Ne8m 9. HEMPEPHIBHBIX U pelieHUs. YMEET BBIUUCIATh | 3a7a4. YMEET BIYUCIISATh
JTUCKPETHBIX CITydailHbIX XapaKTepUCTUKU CIyYalHBIX | XapaKTepPUCTUKU
BEJIMYMH, ONIPEIEIIAThH BEJIMYMH U JIeaTh CIly4ailHbIX BEJIMYUH U
KOPPETSIUI0 MEXKIY KOPPEKTHBIE BHIBOJIBI. JieNaTh KOPPEKTHBIE
BelMUYnHaMu. Jlomyckaer JomyckaeT oTAeNbHbIC BBIBOJIbI. OOOCHOBAaHHO
HETOYHOCTH B BBIBOJIAX. OIMOKU B BHIYMCIICHUSX U MOJIy4aeT BEpPHBIE
HETOYHOCTH B OOOCHOBAHHUH | pPe3yJbTATHI.
YMeer onpeaensiTh Bonpocer ITo nMmeronmMcesT JaHHBIM ITo mMeronmMcsT TaHHEBIM Tlo mMmeronmmMcs TaHHBIM
CTATUCTUYECKHE NeNe 21-27 K | yM€eT CTPOUTH YMEET CTPOUTH YMEET CTPOUTH
XapaKTEPUCTHKH 110 9K3aMEHY 3a | JOBEpUTEIIbHEE MHTEPBAIBI | JOBEPUTEIBHEE MHTEPBAIIBI JIOBEpUTEIbHEE
3a/aHHOI BBIGOpKe (Y- 4eTBEPTHIN JUISL UCKOMBIX JUTSL UICKOMBIX UHTEPBaJIbI ISl UCKOMbBIX
9). ceMecTp, XapaKTepUCTHUK, OMPEAETATh | XapaKTEPUCTUK, ONPEACIATh | XapaKTepPUCTUK,
BBITTOJIHCHUE napaMeTpbl ypaBHEHUS rmapaMeTpbl YpaBHEHUS OTIPENETATh MapaMeTPhI
PT'P Ne 3. JMHEHHOM perpeccuu, JIMHEWHOM perpeccuu, YpaBHEHU S TUHEUHON

JOTTyCKasi OT/ICIbHbBIS
OIIMOKHA B BEIYUCICHUSIX U
HETOYHOCTH B
WHTEPIPETaIluH
pe3yIbTaTOR.

JIOTTYCKasi He3HAYUTEIbHbBIC
OIIMOKH.

perpeccun. [lonydaer
BEPHBIE PE3YIBTATEI U
YMEET KOPPEKTHO UX
MHTEPIPETUPOBATD.
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Bnaneer naBBIKAMHU
aHalm3a MoJieek
MPOIIECCOB,
OITHCBIBAEMBIX
nudepeHITnATBHBIMA
ypaBHeHusimu (H-5);

Breimonnenue

Kp Ne 6,
BOIIPOCHI

NeNe 1-13 K
3auéry 3a

TPETUI CEMECTP.

Pemaer npuxiaaHsie
3a1a4M, CBOJS UX K
peIIeHUTO0

T ddepeHnaTbHBIX
YpaBHEHHU, TOITycKast
OLIMOKK WJIU HE JaBas
MopOOHOTO OOOCHOBAHHSI.

Pemaer npuknaaneie 3a1a4u,
CBOJISl UX K PEILCHUIO
muddepeHITnanTbHBIX
YPaBHEHUM, HOITyCKast
HE3HAYUTENIbHbBIC
BBIYUCIIUTEIbHBIE O OKH
WJIM HETOYHOCTH B
000CHOBaHUHU.

Pemmaer npukianHsie
3a7lauM, CBOJS UX K
pELLEHUIO
mdepeHnaIbHOTO
yYpaBHEHHMs], AaBast

ACTAJIBHBIC PA3bACHCHU S U

MPaBUIIBHO TPOU3BOIS
HEeOOXOIUMBIE
BBIYUCJIICHUA.

Braseer HaBbIKaMu
aHaJIn3a JaHHBIX
METOIaMU TEOPUH
BEPOSATHOCTH U
MaTeMaTHYECKO
craructuku (H-6).

KPNe 8 n9,
BBIIIOJHEHUE
PI'P Ne 3.

[TonOupaeT ageKBaTHBIC
MaTeEMAaTHYECKIE MOIEIN K
OITMCAHUIO TIPE]TaraeMbIX
cutyanuii. Jlomyckaer
HETOYHOCTH, 3aTPYIHSACTCS
¢ 000CHOBaHHUEM.

OneHuBaeT KOPPEKTHOCTh
MPUMEHEHUS
MaTeMaTHYEeCKHX MoJelici B
KOHKPETHBIX CHTYallUsX, HE
BCETJIa BEPHO 000CHOBBIBAS
YTBEPKICHUSL.

[TonOupaeT anekBaTHBIC

MaTEMATHYCCKUEC MOICIIN

peaNbHbIX CUTYalH,

KOPPEKTHO 000CHOBEIBast

CBOI1 BBIOOp U mOITydast
BEPHBIE PE3YJIbTaThI.

[IIxana onenuBanus coorBerctByer CTO CIIOI TU(TY):

CCJIM IO JUCHUIIIINHE ITPOMEIKYTOUHAA aTTeCTaluA ITPOBOJUTCA B (bopMe 3a4€Ta, TO PE3yJbTaT OLUCHUBAHUS — «3aUTCHO», «HEC 3aYTCHO»;
CCJIM MO AU CHHUIIIIMHE TPOMEIKYTOUHAA aTTSCTAllUA TPOBOAUTCA B (I)opMe 9K3aM€CHa, TO IIKaJla OUCHUBAHUA — OaJIbHASL.
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3. TunoBbie KOHTPOJIbHBIC 3alaHusA 1JIsI IPOBEACHUA l'lpOMQ?KyTO‘-IHOﬁ arreCcranmum

3.1 Bonpocsel Aj1si OlleHKHM 3HAHMH, YMEHHIl 1 HABBIKOB, ¢ OpMUPOBAHHBIX Y
cryaenTa no komnereHuusam OIK-2

Bompocs! k 3auery mo matemartuke (1 cemectp).

1. Matpuiisl. OcHOBHBIE NTOHSTHS. JIMHEHHBIE ONepally Ha/l MATPUIIAMH.

2. Cnoxxenue matpuil. CBOMCTBA ONIEpAIIHH CIIOKCHUS MATPHII.

3. YMHOXeHHEe MaTpHUIlbl Ha yiciio. CBOWCTBA OTIEpaliii YMHOKEHUSI MATPHIIBI Ha YHCIIO.
4. Ilepemuoxxenune Marpull. CBOICTBA IEPEMHOKEHU I MATPHUII.

5. KBagpaTtnsie matpuibl. Onipenenutenb MaTpulibl. CBOMCTBA OMPEASIUTENS MATPULIBL.

6. O6parnas marpumna. Onpeienenue, CyecTBOBaHNEe, €AMHCTBEHHOCTh. CITOCOOBI HaX0XKICHHS
0o0paTHON MaTPHIbI.

7. MuHOpbI MaTpuIlbl. ba3ucHbI MHHOP MaTpHIlbl. PaHT MaTpuIrsI.

8. baszucuslii MUHOp MaTpuIlsl. Teopema 0 6a3MCHOM MUHODE.

9. DnemeHTapHBIE TPEOOPa30BAHMS MATPUIL. DKBUBAICHTHBIE MATPHUIIBI.

10. Cuctembl TUHEHHBIX anrebpanvyeckux ypaBHeHUN. OCHOBHBIE TOHATHSL.

11. Teopema Kpamepa.

12. Teopema Kponekepa-Kanemnu. Cxema uccnenopanust CJIAY.

13. Muorounensl. Teopema besy.

14. Muorounensl. OcHOBHas TeopeMa anreOpbl. PasnoskeHre MHOTOUICHA HA IMHEHHBIE
COMHOXHTEIIH.

15. Kanonundeckoe ypaBHeHHe dutaIica. [ eoMeTpudeckuii cMpica KodpdureHToB. DoKabHOe
CBOWCTBO.

16. Kanonmnyeckoe ypaBHeHUE THIIep00bl. ['eoMeTpruueckuii cMbICT KOA(MPUITHEHTOB.
DOoKanbHOE CBOMCTBO.

17. Kanonmndeckoe ypaBHeHHe mapadomsl. ['eomerpudeckuii cMbica koddduiinenta. DokanbHoe
CBOICTBO.

18. [loHsTHE KOMIIEKCHOTO YHucIa.

19. AnreGpanyeckas (opma KOMILJIEKCHOTO 4uncia. M3o0paxkeHne Ha KOMITJIEKCHOM TIJIOCKOCTH.
20. KoMIuiekcHO-conpspkeHHbIE unciia. M300paxkeHne Ha KOMITJIEKCHON TIJIOCKOCTH.

21. Onepanuu CI0KEHHUS 1 YMHOKCHHU ST KOMILICKCHBIX YKcell B anreOpandeckoi (opme.

22. Onepanus AejeHusl KOMIIJIEKCHBIX Yncen B anredpanyeckoi dopme.

23. Tpuronomerpudeckasi GopmMa KOMIUIEKCHOTO unciia. M3o0pakeHue Ha KOMIIJIEKCHOM
MIJIOCKOCTH.

24. CBs13b MeX]y anredpanyecKoil 1 TPUTOHOMETPHYECKON (OpMaMU KOMILIEKCHOTO YHCIa.
25. Onepauny NEPEeMHOKEHHS U ICTCHUSI KOMIIJIEKCHBIX YHCENl B TPUTOHOMETPHUECKOH opme.

26. OnepauHH BO3BCACHUSA B CTCIICHDb U U3BJICUCHU S KOPpHS CTCIICHHU N 13 KOMIIJICKCHOI'O 4Yucja
B TPUTOHOMETPHUYECKOI opMe.

27. IokazarenbHast opMa KOMILUIEKCHOTO Yrcia. CBs3b ¢ TPUTOHOMETPUYECKON U
anreOpanydeckoil opmMamu.

28. Iloka3zarenbHas (opma KoMmIulekcHoro yucia. dopmyna Ditiepa.
29. JIuHeitHoe NPOCTPaHCTBO. TeopeMbl 0 TMHEHHON 3aBUCUMOCTH BEKTOPOB.

30. OnpeneneHus TMHEHHOMN 3aBUCUMOCTHU M JIMHEHHOM HE3aBUCUMOCTH BEKTOPOB.



31. Bekropsl. JInHeiHBIC OTIepaiii HaJl BEKTOPAMH M UX CBOMCTBA.
32. bazuc B npoctpanctse. [lekapToB 6a3uc. [[ekapToBa cucTtemMa KOOpAUHAT.
33. [Ipoekius BeKTOpa HA OCh. | €OMETPUIECKUI CMBICI KOOPAMHAT BEKTOPOB.

34. T'eoMeTprIeCKUil CMBICIT JIMTHEHHOM 3aBHCHMOCTH JIBYX BEKTOPOB M TPEX BEKTOPOB.
JInHelHas 3aBUCUMOCTD YETBIPEX BEKTOPOB.

35. CxanspHoe pou3Be/ieHre BeKTopoB. OmpeneneHue, CBOiCTBA.

36. Beruncienue yriia MexIy BEKTOPaMH C TOMOIIBIO CKAISIPHOTO MpOM3BeAeHUs. Beruncinenne
JUIMHBI BEKTOpa B ieKapToBOM Oazuce. OpT BeKTOpa.

37. BelunciieHHE CKaIsIPHOTO TTPOU3BEIACHS BEKTOPOB, 3a/IaHHBIX KOOPIUHATAMHU.
38. BekropHoe mpou3sBeieHne BeKTopoB. Ompe/iesieHue, CBOWCTBA.

39. BekropHOe mpou3BeneHne BEKTOPOB, 33/IaHHBIX KOOPIMHATAMHU.

40. CMermaHHOE TTPOU3BECHIE BEKTOPOB. OTpesienieHne, CBOHCTRA.

41. CmemaHHOE MPOU3BEICHNE BEKTOPOB, 3aJaHHBIX KOOPIUHATAMH.

42. T'eoMeTpHYECKU CMBICIT CMEIIIAHHOTO TTPOU3BEICHUS.

43. YcioBue OpTOrOHAIBHOCTH IBYX BEKTOPOB. KomnHeapHbIe BEKTOPHI. Y CIOBHE
KOJUIMHEAPHOCTH JIBYX BeKTOopoB. KoMItaHapHble BEKTOPBI. Y CIIOBHE KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

Bonpocsl k 3Kk3aMeHy (BTOPOi ceMecTp)
1. OKpecTHOCTh TOYKH uucIoBOM mpsiMoii. [Ipenen gynkuuu B Touke. [Ipenen B 6eckoHeuHo
yIaJeHHOU Touke. ['eomeTpryeckass HHTEpIIpETALUs MPEACIIa.
OnmHocTtopoHHME Mpeenbl. Teopema o cylecTBOBaHUU Tipeiena (PyHKINU B TOUKE.
HenpepsiBHOCTH (hyHkunHM B Touke. Touku paspsiBa. Kinaccudukaius Touek pa3pbiBa.
[Mpenen ¢ynkiuu B Touke. EMuHCTBEHHOCTH Mpeena.
beckoneuno maneie QyHKIIUH B TOUKe. TeopeMbl 0 OECKOHEYHO MalbIX.

o 0k w

CpaBHeHHE OECKOHEUHO MaJIbIX. JKBUBAJICHTHBIE OECKOHEUYHO MaJIbIE.

. Teopema o0 npeaenpHOM Iepexoje NOJA 3HAKOM HEpPAaBEHCTBA. leopeMa O CXKaTou
nepeMeHHoH (PopMyTUPOBKA).

8. Teopema o coxpaneHuH 3HaKa QyHKIMU. Teopema O CBsI3U PYHKIIMHU, UMEIOIICH KOHEYHBIN
npenen, ¢ 0ECKOHEYHO MaJIoM.

9. OIHOCTOPOHHSS HeNpepbIBHOCTb. HenpepblBHOCTE (yHKUMHM Ha oTpe3ke. Teopemsl
Bonpuano-Konm u Beiieprpacca (6e3 1oka3arenbCTBa).

10. [TpousBonHas QyHKIMA B Touke. [ eomeTpruyeckas 1 MEXaHH4ecKass HHTEPIPETaLHsL.

11.  Iuddepenunpyembie ¢ynkumu.  HeoOxogumoe M J0CTaTOYHOE  YCJIOBHE
middepenuupyemoctu. duddepeniman. HempepbBHOCTD qudpepeHInpyeMoit (yHKITHH.

12. [TpousBonHas ¢yHkiuu B Touke. [IpaBuna audepeHIUPOBAHUS CYMMBI, TPOU3BEICHUS
¥ YaCTHOTO.

13.  duddepenunposanue cioxuon Gynkunu. [IponszBoanas odpaTHol QyHKINH.

14. Teopema depma.

15. Teopema Posurs.

16. Teopema Jlarpanxa.

17. Teopema Komm.

18. [TpaBumno JlonuTans (GopmyupoBka).

19. OxcTrpemyMbl (DyHKIMHU OJHOM nepeMeHHol. HeoOxomMoe ycinoBue akcTpeMyma.
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20. OxcTpeMyMbl (DyHKIIUU OHOH MepeMeHHOM. JlocTaTouHbIe YCIOBHS SKCTpEMyMa.

21. HampaBnenue Beimykioctd rpaduka QyHKOHH. J{OCTaTOYHOE YCIOBHE BBITYKIOCTH
rpaduka QyHKIIUH.

22. Toukun mnepernba. HeoOxommmoe ycioBue cyiecTBoBaHUs Tmepernba. JlocraTtouHnoe
YCIIOBHE CYIIIECTBOBAHUS IMeperuoa.

23. [Tonsitue o muorownene Teinopa. @opmyna Teinopa mis GyHKIUKA OHOW ITEPEMEHHON
(6e3 nokazaTenncTa). Dopmyna Maknopena s dyakumii e, Sin X, COS X .

24, [lepBooOpa3zHas u HeonpeAenEHHbIN nHTerpan. Mx cBoiicTaa.

25. [lepBooOpasHas u HeonpenenEHHbIN HHTErpat. MeToAbl BEIYMCICHHS HEONPEACTEHHBIX
MHTETPAJIOB: UHTETPUPOBAHUE 10 YACTSAM U 3aMEHA IIePEMEHHOM.

26. HpoOHo-pannonaibHast GyHKIHSA. THIBI TPOCTEUIIMX aireOpandeckux Apodei u ux
MHTETPUPOBAHUE.

217. WNurterpanbHas cymma Pumana. Omnpenenéunsiii mHTerpan Pumana. MuTerpupyemolie
¢byakunn. ['eomeTpruyeckas HHTEpIpETaIUs ONPEIEIEHHOTO HHTErpaa.

28. Onpenenénnpiii uuTerpan Pumana. CBolicTBa omnpenenéHHoro mHrerpana. Teopema o
CpEIHEM.

29. OnpenenéHHplii MHTErpajll € IEPEMEHHBIM BEPXHUM MpenesoM. Teopema o €ro
npousBoaHoN. CyliecTBOBaHME EPBOOOPA3HON HEMPEPHIBHON QyHKIIHMH.

30. OnpenenéHHblil UHTETpaJl C MEpeMEHHbIM BepxHUM mnpenenoMm. dopmyna HeroToHa-
JleliOHuIIa.

31. OmnpenenéHubiii uHTErpain PuMana. MeToibl BBIUUCIICHUS: MHTETPUPOBAHKE IO YaCTAM U

3aMEHa [IEPEMEHHOM.

+00

32.  Tlonstue o HeCOOCTBEHHBIX HHTETpaiax |-ro pona. MHTErpans Bua J- i (a, p>0).
a xP

33. [TonsiTue 0 HecoOcTBeHHBIX MHTETpanax |l-ro poga. MaTerpans Buga

o dx

[———(ap>0).

a(x—a)P

34. Kpussie Ha miockocty U B mpocTpaHcTBe. CopsimisieMas KpuBas, JUIMHA JYyI'd KPUBOK

(BBIBOA (pOpMYIIBI /7St IBHO 3alaHHOM KpuBOi). Judxpeperiiman AauHbI TyrH.

35.  BbluncneHue miomgaen miocKux GUIyp B ICKAPTOBBIX M MOJSPHBIX KOOPAUHATAX.

36.  Bbrumcinenue 00OBEMOB Tel MO IUIOMIAJSAM IOMEPEYHBIX CEYCHHH M OOBEMOB Tel

BpaIllCHUS.

37.  ®yHxkuuu ABYX nepemeHHbIX. [lepenen m HenmpepbIBHOCTb. HacTHbIE MPOU3BOJIHBIC, UX

TCOMETPUYCCKAA MHTCPIIpCTALlU.

38.  Juddepenuupyemble  ¢yHkiuum AByX mnepeMmeHHbIX. [lomHbli  mudxpepenunar.
Heobxoaumoe ycrnoBue nuddepenmupyemoctu. ocrarounoe ycnmoBue auddepeHIIUPYEMOCTH.
39. Huddepenuupyembie (QyHKIMU [BYX MepeMeHHbIX. JuddepeHupoBaHue CI0XHOU
(GyHKITHH.

40. YacTtHble Tpou3BOAHBIC U AU (PepeHITNATBI BRICIIMX MOPSAKOB. TeopeMa o mepecTaHOBKe
nopsaka quddepeHupoanus (GopMynupoBKa).

41. ®opmyna Teitnopa s GyHKIIUU ABYX MEPEMEHHBIX.

42. OKcTpeMyMbl (QYHKIIMM JBYX IepeMeHHBbIX. HeobOXoaummoe ycioBue CylecTBOBaHUS
JKCTpEMyMa.
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43.

OkcTpeMyMbl (YHKIHH JIByX IEepeMEHHBIX. JlocTaTroyHoe YCIOBHUE CYIIECTBOBAHUS

sKkcTpeMyMa ((GopMyITupoOBKa).

44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.

10.

11.

12.

HuddepenninpoBanue GyHKINH, 3aJaHHON HESIBHO.

OmnpeneneHue U cBOMCTBA ABOMHOIO HHTErpaa.

BeruunciieHue 1BOMHOr0 HHTErpajia B IEKAPTOBOW CHCTEME KOOPAUHAT.
Beranciienue 1BOMHOIO HHTErpalla B OJSIPHON CUCTEME KOOPAUHAT.
IIpunoxeHus 1BOMHOIO HHTErpaa.

OnpeneneHre U CBOWCTBA TPOMHOIO MHTETpaa.

Beruncnenue TpoifHOro MHTErpaia B J€KapTOBOM CHUCTEME KOOPJAUHAT.
Bbruuciienue TpoOMHOTO MHTErpaia B HUIMHAPUIECKON CUCTEME KOOPAMHAT.
Beruncnenue TpoitHOTO HHTErpana B cepuyecKoil cCucTeMe KOOpArHaT.

[IpunoxeHus TpoOMHOIro NHTErpaa.

Bomnpocsl Kk 3aueTy (TpeTHil cemMecTp)

Omnpenenenue mupdepeHIMATBPHOIO YpaBHEHHUs, €ro Mmopsaka, pemeHus. Ilpumepsr
COCTaBJICHUS U pelieHus AU (pepeHIINANbHBIX YPaBHEHUH.

['eomeTpuyeckoe (kKauecCTBEHHOE) UccieqoBaHue Au(pepeHnalbHbIX YpaBHEHHH 1-r0
nopsinka. OOmee, YacTHOE peUIeHUs, WX TEeOMETPUYECKUN CMBICI. YpaBHEHUS C
Ppa3IeSIONMMUCS TTEPEMEHHBIMU.

Huddepennnanbabie ypaBHeHus 1-ro nmopsaka. 3agada Konm. Teopema o cyIiecTBOBaHUHU U
€IMHCTBEHHOCTH pereHus 3aaaun Komm. OOmiee u 4acTHOE pelieHHs, WX TeOMETPUUCCKUM
cmbicia. Ocoboe pemenue. Pemenue oaHopogHoro augdepeHIuanbHoro ypaBHeHus 1-ro
MopsiIKa.

Jluneitnsie qudepeHnaIbHbIE YpaBHEHUS 1-10 mopska.

Onpenenenue auddepenuanbHoro ypapHeHus. [lopsnok auddepeHInaIbHOrO ypaBHEHHUS.
Pemenne nuddepeHnnanbHbIX ypaBHEHUH B MOTHBIX qUdepeHnanax.

Juddepenunanbaple ypaBHEHHsI BBICHIMX MOPSAKOB. 3amada Komm, ee reomerpuueckoe
HCTOJIKOBaHUE U1l YpaBHEHUM 2-T0 mopsika. Teopema CyIeCTBOBAaHHUS W €IMHCTBEHHOCTU
pemenus 3agauu Konm. Meton monmxenus nopsaka auQdepeH 1MaabHOT0 YpaBHEHUSI.

Juddepenunanpaple ypaBHEHUs BBICIIMX TopsakoB. 3amada Komm. OOmee u dvacTHOE
pemenus. JluHeliHble HeogHOpoAHBIE ypaBHeHHMs N-ro mopsiaka. Ctpykrypa oOImero
peleHus.

Jluneiinsle mudpepeHnanbabie ypaBHeHUsT N -ro nopsaaka. JInHeHsli auddepeHuanbHbIi
orepatop U ero cBoiictBa. CBOHCTBA pelllieHNH JTMHEHHBIX OJJHOPOIHBIX U (pdepeHInanbHbIX
YPaBHEHUU.

JluHelHO He3aBUCHMBIE pelIeHU s TMHEHHOT0 OAHOPOIHOTO TU(pepeHInaTbHOTO ypaBHEHU S

n -ro mopsiaka. Onpeaenurens Bporckoro. Heooxoaumoe 1 10CTaTouHOE YCIOBUE JTUHEHHON
HE3aBUCHUMOCTH PEIICHUH JTUHEHHOTO OTHOPOTHOTO AU (MPEpEeHITNATEHOTO YPaBHEHU .

OynnameHTanbHas cuctema pemeHud. CTpykrypa  OOIIEro  pemieHUst JIMHEWHOTO
onHOpoaHOTO Au(depeHITnaTbHOrO ypaBHeHUs N -ro mopsaka.

Heonnoponnbie nHelHbIE ypaBHEHHUS N -T0 TOPsIKA, CTPYKTypa oOIero pemeHus. Merox
BapUaliy NPOU3BOJIbHBIX TIOCTOSHHBIX.

Jlunelinble ogHOpOaHBIE AU(PEepeHINANbHbIE YpaBHEHUSI N-ro mopsiKa ¢ MOCTOSHHBIMU
ko3(p¢duumrenTamu. Xapakrepucruueckoe ypaBHeHHe. llocTpoeHue (yHIamMeHTalbHOM
CUCTEMBI PELICHUN.
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13.

14.

15.
16.
17.

18.
19.

20.

21.

22.
23.
24.

25.

26.

217.

28.

29.

Jlunelinble HeomHOpOAHBIE TudpepeHnanbHble ypaBHEHUS N -ro nopsaka. Ctpykrypa
oOmero pemenus. Heonnopoausle nuHeiHble 1uddepeHnanbable ypaBHEHUS N -To Mopsiika
C TMIOCTOSTHHBIMU KOO(PUIIMEHTAMHU U CIIEUaTbHOM paBoi yacThio. MeTo 1 HeonmpeaeaeHHbIX
KO3 (UITHESHTOB.

Yucnoseie psaapl. CxonuMocts paga. Cymma psaa. Kputepuit Koum 11 4ncioBsIX psiioB.
HeoOxonumoe ycnoBue cxomumoctu. OcrtaTok cxomsmerocs pspa. OOmme cBoiicTsa
CXOZSILIMXCS PAIOB.

Nurterpanpablii mpu3Hak cxogqumocti Komm. O000ImeHHbII rapMOHUYECKAN Psil.
Psanpl ¢ nosnoxurensHbiMu wieHaMu. [IpusHaku cpaBHEHUS.

CxoouMOCTh psfia, CyMMa psiia, OCTaTOK CXOJSIIETOCS psiga. Psmpl ¢ MOJOXHUTENbHBIMU
ynenamu. [Ipusnak J{anambepa.

3unakouepenyonmecs psasl. [lpusnak Jleitonuna.

Panel ¢ ume”Hamum nroOoro 3Haka. AOcoimroTHas cxoauMocTb. CBoiicTBa aOCOMIOTHO
CXOJISILIMXCS PSIZIOB.

OyHkuoHaMBHBIE  psinbl.  CxogumMmocTh B Touke. OOmacte cxomumoctu. Cymma
dbyHKIIMOHATBHOTO psifa. PaBHOMepHas cxoauMocTh. [Ipu3Hak paBHOMEPHOW CXOJUMOCTHU
Beliepmrpacca.

PaBHOMepHas cxoaUMOCTh (DyHKIMOHAJIBHOIO psAna. TeopeMbl O HENPEPBIBHOCTU CYMM bI
PaBHOMEPHO CXOJAIErocs psAfa U O MOWIEHHOM MHTETPUPOBAHUH U AU (PEpeHIUPOBAHUH

(GYHKIMOHATBHBIX psinoB. Psn Maknopena s ¢yakinuu arctg X.

Crenennbie psaasl. Teopema Abens. Panuyc cxonmumocTu.
Crenennbie psinbl. Pagnyc cxoaumoct. CBOMCTBA CTEMEHHBIX PSAOB.

Paznoxxenue dynkunu B psa. Psg Teitmopa. HeoOxomumoe u OCTaTOYHOE YCIOBHS
paznoxxumocty dyrkiun B pan Teinopa. Pax Maknopena ms dyaxrmn IN(1+ X) .

Paznoxxenue QyHkuuu B creneHHo psa. EmuHcTBeHHOCTH pasnoxeHus. Paasl Makiopena
s dyrkumit: oS X, (1+ X)%.

HocTtarouHoe ycnmoBue pa3noxXuMocTd (yHKIuU B psn Tewsopa. Psager Makinopena mist
byHKIHH: ex, sin X.

OproroHanbHble  cucteMbl  (QyHkuuid. OO60OwmweHHBIM  psg Dypee.  CXOAUMMOCTDH
TPUTOHOMETPUYECKUX PsAIOB Dypbe.

OpToroHajabpbHbIe CHUCTEMBbl TPUTOHOMETpUYECKUX GyHKIUM. TpuUroHOMeTpuveckue psibl

®ypbe 115 QyHKUMH, 3aJaHHBIX Ha OTpe3Ke [— [, |] U JUTSl HEPUOINYECKUX (DyHKLIHH.

Tpuronomerpuueckue psiapl Oypre I YETHBIX M HEUETHBIX QyHKUMH. PaznoxeHnue B psin
dypbe 1Mo cuHycaM 1 KocuHycam (QyHKIHi, 3a1aHHbIx Ha otpeske [0,1].

Bomnpocsl k 3k3aMeHy (4eTBEPThIi ceMecTp)

[lpenmMer u OCHOBHBIE NOHSTHS TEOPUM BEPOSATHOCTEH (CIydalHBIA SKCIEPUMEHT,
MPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJIOB, CIydaiiHOE COOBITHE).

Onepanuu Hajx ciaydalHbIMEH  coObITUsIMU. HecoBmecTHble coObiTus.  JlocToBepHOE,
HEBO3MOXHOE, IPOTUBOIOI0KHOE COOBITHSI.

CTaTI/ICTI/I‘-IeCKOC, KIaCCUYCCKOC U I'COMCTPUYCCKOC ONPECACIICHUEC BEPOATHOCTH.
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10.

11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.
22.

23.

24.
25.

26.

217.

AKCHOMBI TEOPHUH BEPOSTHOCTEH. BEepOsITHOCTH TPOTHUBOIIOJIOKHOTO COOBITHS U Pa3HOCTH
coObIThii. Teopema CIIOKEHUS BEPOSITHOCTEH.

YcnoBHas BepoaTHocTh. HezaBucumocTs coObiTuii. Teopema yMHOKEHUS BEPOSTHOCTEH.
[Tonnas rpynna coosiTuii. @opmyssl MOIHON BepoaTHOCTH U baiieca.
HezaBucumsblie ncnbiranus. ®opmyna bepaysum.

Ciyqaiinple BenuunHbl. QyHKIMS pacnpeneieHus U e€ cBoicTBa. BeposaTHOCTh monagaHus
CIIy4ailHOM BEJIMYMHBI B UHTEPBAJ.

JuckperHas cnydaiiHas BenuuuHa. Psg pacnpeneneHus M (QyHKIUS —pacmpeneseHus
JVCKPETHOM CIIydalHOW BEJIMYHUHBI.

HenpepsiBHas ciyuaiinas BenuuuHa. [IMOTHOCTH BeposATHOCTH M (GyHKIUS pacnpeieseHus
HENPEPBIBHOU CIIy4alHOU BEITUYUHBI.

MaremMaTnueckoe 0’KMJAAHUE CITydalHOW BEJIMUNHBI M €0 CBOMCTBA.

Jucnepcus cinydaitHOW BETUYUHBI U €€ cBoicTBa. CpeIHEKBAAPATUYHOE OTKIOHEHHUE.
bruHOMUMaNBHBIN 3aKOH pacnpeesieHus, MAaTEMATUUYECKOE OXKUJAHUE U UCTIEPCHSL.
3akoH pacnpenenenus [lyaccona, MaremMaTHuecKoe OKUIAHUE U IUCIIEPCHSL.

PaBHOMEpHBIH 3aKOH pacnpeeneHus], NIOTHOCTh BEPOSTHOCTH, (PyHKIUS paclpeneseHus,
MaTEMATUUYECKOE 0XKHUAAHUE U AUCIIEPCUSL.

[TokazaTenbHbIN 3aKOH pacnpeeneHus, IOTHOCTh BEPOSATHOCTH, (yHKUUS paclpeesieHus,
MaTeMaTUUYECKOe OXKHIAAHUE U AUCIIEPCUSL.

HopmanbHBIN 3aKOH pacnpeneneHus], MIOTHOCTh BEPOSTHOCTH, (YHKIHS paclpenesieHus,
MaTEMaTUYECKOE OKUIAHUE U TUCIIEPCHUSL.

CucreMbl ciydallHbIX BeNWUYMH. DYHKIUSA PaCHpPENEICHUsT CUCTEMBbl JIBYX CIIydalHBIX
BEJIMYWH U €€ CBOMCTBA.

JIBymMepHas IQUCKpeTHasi U HeNpepbiBHAs CilydyailHas BelIMuYMHA (MaTpulla pacipeesieHus,
JBYMEpHas NJIOTHOCTh BEPOSTHOCTH ).

YurcnoBple XapaKTEpUCTUKH CUCTEMbl CIIydailHbIX BEJIUYHMH (KOBapHanus U KO3(PPULHEHT
KOPPEJSLIUN).

[IpenenbHbIe TEOPEMBI TEOPHH BEPOSATHOCTEH (TeopeMbl YeOsimeBa, bepuymm u JismyHosa).

[IpenMeT 1 OCHOBHBIE NOHATHS MAaTEMAaTH4YECKON CTaTUCTUKU (F€HEpabHAasi COBOKYITHOCTb U
BBIOOpPKA 3HAUCHUH CITydailiHON BEIMYUHBI, BBIOOPOYHBIA METO).

O6ume TpeOOBaHMS K CTAaTHCTUYECKUM OIEHKaM (HECMEIEHHOCTh, A(PPEKTUBHOCTh H
COCTOATENBHOCTh). OLleHNBaHNE PYHKIIMH paclpeaeICHHUs.

OI_ICHKI/I MAaTCMAaTUUYCCKOTO OKHUAAHUA U NUCIICPCHUHN CJ'Iy‘-IElfIHOfI BCIIMYHMHBI.

JloBepuTenpHBIM MHTEpPBAI W JIOBEpPUTENbHAs BEpOATHOCTh. OOL@sS cxemMa MNOCTPOECHUS
JIOBEPUTEIBHOTO MHTEpBaNa. JlOBEpUTENIBbHBIE MHTEPBANIbI IS [IapaMeTPOB HOPMAJIBHOIO
3aKOHA PACIIPEIECICHU.

[IpoBepka cratucTUyeckux runoTes3 (onmmoku 1 u 2 pona, ypoBeHb 3HAYMMOCTH M MOIIHOCTH
cTatucTuyeckoro kputepus). OOmas cxema MPOBEPKU CTAaTUCTUUYECKUX TuroTe3. Kpurepuii
ITupcona.

3agada perpeccu. MeToa HaMMEHbIIMX KBaJpaToB.
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K 3ageraMm M sKk3aMeHaM JIOMYCKAIOTCA CTYAEHTHI, BBIIOJHUBIIME BCE (JOPMBI TEKYILLETO
koHTposA. Ilpu cpade 3adyera WM 3K3aMeHa, CTYAEHT IIOJIy4acT JBa BOIPOCA U3 IIEPEYHs,
IPUBEACHHOTO BBILE W MPAKTUYECKOE 3aJaHHe aHATOTMYHOE 33/JaHUSM KOHTPOJBHBIX pador,
NIPUBEIEHHBIM HUXKE.

Bpemsl moAroTOBKM CTyJ€HTAa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
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3.2 CocTaB KOHTPOJIBHBIX padoT

TunoBLIe BAPHAHTHLI KOHTPOJILHOH padoThl Ne 1 (mepBblii ceMecTp)

BAPHAHT 1
-2 0 T -1
1. A= . Haiiti: 2A" A —4A4 .
3 1
X1 —3Xy +4X3 =5
2. MHccnenoBaTh W peIMTh CHCTEMY YPaBHEHUM 2X1 + Xy — 3X3 =1
Xl + 4X2 - 7X3 :—4
1 2 -3 7 7 1
3. Haiitu BA_l,ean A=/0 2 -2|,B=|-6 -4 -6/|.
31 5 9 3 15
BAPUAHT 2
1 -1 -1 T
1. A= Haiitu: 2A"" — A" A
0 2
2X1 - X2 + X3 - 3
2. HccrenoBaTh ¥ PELIMTh CHCTEMy ypaBHEHHI < Xy + 2X, + 2X53 =4.
X; —3Xy — X3 =-1
2 -3 0 -5 5 -4
3. Haiitu BA_l,ean A=l1 -1 2| B=|-4 5 -1/|.
-3 4 1 -9 12 3
TunoBbie BAPHAHTELI KOHTPOJIBLHOH padoThI Ne 2 (IepBbIid ceMeCTP)
BAPUAHT 2
BAPHAHT 1 . lim n(Wn?+n—-+n?—n)
1, lim (n—~/n? +2n) =
N—o0 , i X2 —2x+1
2 .
2 lim X 8X+2 x>1x3 +x% —x -1
x>1x3 4+ 2x% —x -2  fx12-42
. tg 5X 3. Ilm -
3. Iim ——— x—>0  Sin 2X
x>0 x? +10x i 1— cos 4x
. 4, Im
4 lim In(1+ xsin 2x) x>0 o _q
x>0 1-—Cc0S2X .
{0 72 5. fim 2™
5. Iim g x—1 X—1
Xx—2 X—2
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BAPHUAHT 3

i 2+ n)*
N> (n )% - (n+1)°
. x%2—4x+3
lim —————
x>3 x3_-27

. arcsin 2x
lim ——
x=>04x+1-1
lim In(1—sin 3x)
x—0  ebf% _1

. sin 3x

lim

x—7z g 95X

BAPHUAHT 4
. o (2-n)° - (2+n)°
- (2+n) —(1—n)?
. X2 +x-6
2. lim —
X2 2X° —X—6
sin 2x
3. im ———
x—0 tg( 77 (X + 3))
" lim In(l—i[csm 2X)
x—0 e’ =1
. Inx-=In2
5. Im ————
x—>2 2% _4

TunoBLIe BAPHAHTHLI KOHTPOJLHOH padoThl Ne 3 (mepBbIi ceMecTp)

BAPHUAHT 1

yzsxgtgﬁ N sin 3 (3x2 +5)’
VX + cos? x
y = X9 aiitn '
y =c0s35X, maitru dy
_3Xx+5

HalTH y'

= , Haiitn y”
2X—3 Y
x=Intgt . d_y
3 9
y =cos”t dx
BAPUAHT 2

g SN 3(2cos x)

1. y= , Haiftn Y’
VxZ +In x

2. y= XCOS3X naittu '
3. y= Haiitu dy
4, y=X-InX, wnaiitu y”
S. t , HalTh d—y

y= dx

1+1t2
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BAPUAHT 3

_ zxzsin 7X n COSZ(Z\&)

1. y > Haiitn Y’
X+In“ X
2
2. y = (sin X)X HaiTn y’
3. y=1g?3X maiitu dy
4. y= xe¥  maittu y"’
_ t
S. x=1tg(2¢’) HalTH dy
y=In(2t +1) dx
BAPHUAHT 4
1 y = 7x3 cos(7x+5) n _\/tgzx — y,
x? +1
2. y=(cosX)* wmaittu y’

3. y= t92 2X  waiitu dy

4, y=sin xe*  wuaiitu y"
X =In(1+t?)
. dy
5 t HalTH —-
y = dx
1+1t2

TunoBLIe BAPHAHTHLI KOHTPOJILHOH padoThl Ne 4 (BTOpOii ceMecTp)

Bapuant 1 Vs
) 5. j(2x+3)sin 2x dx
1 J' dx 0
) 3
0 (2x+1) .
6 I dx
2X+3 ' 2
2. | ———dx X< +5x
J.x3 +2x%2 1
3. J’L
4 +5In XCOSX
6 Bapuaut 2
4, I(2x+1)\/x+3 dx Ty dx

) 1. J.s 2
0

>
+
RN



B 4
5 J'3)3(+4dx apuMaHT
X+ X 2 )
dx 1. Ix x° +1 dx
3, j : 0
2+5in X+ Cc0osX
5x+2
5 2 _[ 3
X3 +5x2 +6x
4
0 3. J‘
- 1+33|nxcosx+cos X
5. J'(3—2x)sin3x dx 5
0 4, I(x—1)~\/x+4 dx
0
2 % X
+3X 5. J'(l—x)sinz dx
BagnaHT 3 0
2 cosx dx 6. 2
1. _— X< —3x
l sin® x 4
n
2x% +3x+1
3. jsin5xdx
0
4, J.x-3\/x+1dx
-1
In2
5. _[(3x+2)e‘x dx
0
T dx
0 (x+3)(x+1)
TunoBLIe BAPHAHTHLI KOHTPOJILHOU padoThl Ne 5 (BTOpOoii ceMmecTp)
Bapuant 1

1. z=arctg (&JJrZy Haiitu = ox
y

2. z=x’Iny.Haittu d° z.

3. H3MeHHUTH MOPSIOK HHTETPUPOBAHHMSL: jdX J. f(x,y)dy.
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4. BBIYHCINTH, HEPESU IS K TIOJIIPHBIM KOOPANHATAM: H X2 + y2dxdy,
D

e D:{x2+y2£R2,x20,y20}.

5. Bbruncnutb 00bEM TeNIa, OTPaHUUYEHHOTO TOBEPXHOCTSIMU
z=xX"+y?, x+y=4,x=0,y=0,z=0.

Bapuanr 2
> o1 o1
1. z=x-e¥ +2y®. Haiitu —, —.
Y OX  OX
X =t*, ]
u
2. u=tg (x2 +y? +22), y=Int, E:?
z=t-3,
1 V2-x?
3. M3MeHHUTH MOPSIOK HHTETPUPOBAHMUSL: Idx J f(x,y)dy.
0 X

4. BbIUHCIHTD, TIEPEiS K MOIAPHBIM KOOPAWMHATAM: H xdxdy,
D

e D:{x2+y2£4,x20,y2—x}.

5. Berauciuth 00bE€M TeNa, OTPAHUYEHHOTO MTOBEPXHOCTAMU: Z =2 — X, y2 =2X,

Xx=2,2=0.

Bapuant 3
1 07 01
1. z=tg’(xy) + — . Haittu —, —.
9" () y® ant OX  OX

2. z=y?sinx. Haiitu d° z.

e—X

0

3. H3MeHHUTH MOPSIOK HHTETPUPOBAHMSL: '[ dx j f(x, y)dy.
a5

dxdy

4. BbIYUCIHUTB, IEPEHIs K MOISPHBIM KOOPINHATAM: Hm ,

D

e D:{lsx2 +y2 <4, yzo}.

5. Breruucauts 00n8M TCJIa, OTPAHUYCHHOI'O ITOBECPXHOCTAMU = X2
y=0, z=0.

Bapuanr 4

1. z=x%In y+5.Haﬁm dz.
y

,X+y=1, x=0,
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X =t*,

du
u=cos(x2+y?+2?), {y=te!, E:?
z=Int,
1 2-x
W3MEHHUTD MOPSAIO0K HHTETPHUPOBAHHS: J- dx I f(x,y)dy.
0 X3

Beruncnute, nepeiis K mOJIspHBIM KOOPIMHATAM: ” arctg y dxdy,
X
D

meD:@2+y2£Lx£Qy2x}

. 2 2 2
Berancnnte 06bEM Tella, OrpaHMYEHHOIO NOBEpXHOCTAMH: Z = X" + Y, Y = X",

y=1 z=0.
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TunoBbIe BAPHAHTHLI KOHTPOJILHOH padoThl Ne 6 (TpeTHii ceMmecTp)

BAPHUAHT 3
BAPHUAHT 1 ' 2X2 n y?_ —Xy
1. y' —y=e"sin x 1. = Xy
2

' y 2.
2. xy'=2yin=—, =e

Ve Yo (3x%y? + 2x+3)dx + (2x3y +3y?)dy =0
3 Y'(y-)-2(y)*=0 -

3 X:O

x
4, 4y"+16y'+15y =4e 2 3 V1Y tg X = 1
5. y"+9y=cos*3x CoS X
4. Y4y =x°
3X

5. y"—6y +9y=

X+1
BAPHUAHT 2 BAPUAHT 4
v Y
1. y'+==sinx, y(r)=1 1 v, Y 2 _¢ 1
X erx+1+X ’yx:O
y
2. Xy’ —y = xeX 2, y,:x+y
X-y

3. 2yy"=1+(y)°

4. y'-y="5¢" S 2yyI=(y)" -

4. y"+ 2y’ +5y=-2sin X

5. y'+4y =

2 5. "+ 9y =
COS“ X y y sin 3x
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TunoBnie BapuaHThLI KOHTPOJLHOH padoThl Ne 7 (TpeTHH ceMecTp)

BAPUAHT 1
I/ICCJ'ICJIOBaTB Ha CXOAUMOCTH prI[BIZ
. © N +n+1
mi3nd+n-1
i 1
2. ——
n—1n° +1Inn
3 S 1
= nin?n
—l
4, Z( )"
n’ + 10
5. HaI/ITI/I HHTEPBAJI CXOAUMOCTH psifa
Z (x+ 4)
o 4"
BAPUAHT 2

HccnenoBarh HAa CXOOUMOCTD PSIbI:
2

T

n=1 n 2n
1
2. -
n=1h+3
0 5n
3. —.
n=1 n!
4 * sin n
5 Haiitn nHTEpBA)I CXOIUMOCTH psifa

BAPHUAHT 3
HccnenoBarh Ha CXOIUMOCTD PSIbI:
©  6n?
1 2= :
n=19n° +6n -8
© 1
2. >
n=1 n4"
© In?n
3. X
n=2 N
& 1
4 (_1) n+1
nZ::l 2n+3
5. HaiiTn nHTEpBa)I CXOMUMOCTH psifa
i n(x+1)"
n=1 4n
BAPHUAHT 4

HccnenoBarh Ha CXOIMMOCTD PAIBI:

1. Z(\/n2+2n+4—\/n2+n+3)-l
n=1 n
A YL
. n= 22
3. > arcsin " =
n=2
4, 1
Z( )’ In n
5. Haiitn nHTEpBan cxonumocTy psaa
i (_1) n-1 (X_3)2n_1
n=1 n 16n
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TunoBbIe BAPHAHTHLI KOHTPOJLHOH PadoThl Ne 8 (4eTBEPTHIiM ceMecTp)

Bapuanr 1

1. 13 xonoxp! B 36 KapT Haygayy M3BJIEKAIOT TpU KapThl. HaiiTu BeposTHOCTH TOTO, 4TO OyaeT
BBIHYT OJIUH TY3.

2. [IBa ctpenka, it KOTOPBIX BEPOSTHOCTH IpOMaxa B MUILICHb PaBHBI COOTBETCTBEHHO 0.1 u
0.2, mpon3BOIAT 1O OAHOMY BhICTpenry. OnpeieuTh BEPOSTHOCTh XOTS Obl OIHOTO MOTaJaHus B
MUILIEHb.

3. Nmerotes aBe naptuu uzaenuii no 15 u 20 mryk, npuydéM B KaXKI0M MapTUH ABA U3ACTUS -
OpakoBanHbIe. M3nenue, B3sTOC Hayqady U3 EPBOU NAPTHH, IEPETOKEHO BO BTOPYIO, MOCIIE
4yero BbIOMpaeTcs Hay/ady u3zienue u3 BTopo naptuu. OnpeaesiuTb BEpOSTHOCTh U3BJICUEHUS
OpakoBaHHOTO U3/EJHS U3 BTOPOI MapTHH.

4. OnpenenuTh BEPOATHOCTH TOTO, YTO HOMEP MEPBOM BCTPETUBLICHCS aBTOMAIIIMHBI HE
COZICPKUT LU (DPHI IIECTb.

Bapuant 2

1. B xonone 36 kapt yeThipéx Mactel. [lociie u3BiedeHus U BO3BPAILICHUS OJHOM KapThl KOJIOJA
MepeMENMBaeTCsl U CHOBA U3BJIEKaeTCs 0jiHa KapTa. OnpeaenuTh BEPOSITHOCTh TOTO, 4TO 00€
KapThl OJTHOM MacTH.

2. Ilo camon€ty mpoOU3BOJAT TPU OAUHOUHBIX BRICTpEsa. BeposTHOCT momnagaHus Ipyu MepBOM
BhIcTpelie paBHa 0.4, mpu BTOopoM - 0.5, ipu TpetheM - 0.7. [l nopaxeHus caMoiéra
He0o0X0/IMMO He MEeHee ABYX monaaanuil. HaliTu BeposaTHOCTh MOpaKEHUS CaMOJIETa.

3. JIBa ctpenka A u B moodepénHo cTpensioT B MUILLICHb J0 MIEPBOTO MOMajaHus, HO He 6oiiee
JIBYX pa3 Kaxablil. BeposTHOCTh monasanus npu oJHOM BeicTpene uist A pasua 0,8, s B — 0,6.
[lepBrIit cTpenoKk onpeaensercs XKpedueM: KuaaeTcss MOHETA |, €CJIM BhITIaaeT rep0, TO ePBBIM
crpensier A, eciiu udpa, To B.

B pesynberare crpensObl BeIUTpai cTpenok B. KakoBa BepoSITHOCTB, YTO OH CTPEINSUIT IIEPBHIM?

4. Texanueckasi CUCTEMa COCTOUT M3 TIATH Y3JI0B. BEpoATHOCTh HapyleHHs pexkruMa paboThI
JUTs Kaxkoro y3na paBHa 0,2. HaiiTu BepOATHOCTb BBIXOAA U3 CTPOSI 3TOM CUCTEMBI, €CIIU IS
ATOTO JIOJIKEH HAPYLMTHCS PEXUM pabOThl HE MEHEE YEM B TPEX y3iax.

TunoBo# BApHMAHT KOHTPOJLHOIM PadoThI Ne 9 (UeTBEPTHIH ceMecTp)

1. BeposTHOCTb MpoMaxa Mo MUILIEHH B KAXJOM M3 JBYX HE3aBHCHUMBIX BhICTpenoB pasHa 0. 1.
[TocTpouTs psia pacnpeneneHus caydailHON BeTUYUHBI & - uncia nornajgaHui o MUIICHU.

2. laH psan pacnpeesieHust JUCKPETHOM cilydaifHOM BEIMYUHBI &

X; -1 0 2 3
P; 0.1 0.2 0.4 Ps

Beruucnute P,, ME, DE. Tloctpouts rpaduk F(X).

3. HenipepriBHAs ciydaiiHasi BeJTMYMHA 331aHa INIOTHOCTHIO BeposiTHOCTH f (X) cremyrormero
BUIA

0,x<0
f@=%,0cx<2
)=|—,0<x<
i
0,x>2 Hatite A, ME. DE, F(x), BepoarrocTts P(-1<£<1.5).

4. CnyuaiiHble BEIMYUHBI § ¥ 1JHE3aBUCUMBIE C U3BECTHBIMH YHCIIOBBIMU XapaKTePUCTUKAMH.
ME=2, DE=0.2; Mn=3, Dn=0.4. Ciryqaitnas Benmuuuna 1=5&-3n. Haittu Mt u Dr.
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3.3 Conep:xxanue pacuéTHo-rpad mueckux pador

Conep:xanue PI'P No 1 (BTopoii ceMecTp)

HccnenoBarh (pyHKIIMIO OAHOM IEPEMEHHOM 1 TOCTPOUTH €€ TpaduK.
Boruncnute npenen, ucnonb3ys npasuio Jlonuras.

BreraucnuTs momaap miockoi oonactu B JJCK.

Berancnuts miromans mitockoit odmactu B IICK.

Boeruncnute qyuny ayru miockoi kpuson B JJCK.

BeravcnuTe 1nuHYy Tyrv IUI0OCKOM KPUBOW, 33JaHHOM IMapaMeTPUUYECKH.
Beruncinute 00beM TeJ1a BpalieHUs.

HccnenoBarh Ha SKCTpeMyM (DYHKIIHIO TBYX MEPEMEHHBIX.

©ooN oA WN R

Haiitn HamOonbllee ¥ HaUMEHBIIEEe 3HAYCHHMS (I)YHKL[I/II/I ABYX IMEPEMCHHLIX B O6J'IaCTI/I,
OrpaHquHHOﬁ 3aJTaHHBIMH JIMHUAMH.

Conep:xxanue PI'P No 2 (TpeTHii cemecTp)

1. Pa3noxuTth QGyHKUHIO B CTETICHHOH P,

PaznoxxeHneM MOABIHTETPATbHON (YHKIMH B CTETIEHHOM DSl BBIYMCIUTH WHTETpall C
YKa3aHHOM TOYHOCTBIO.

3. Paznoxuts Qyrkumio B psig Pypbe Ha 3amaHHOM oTpe3ke. [locTponTs rpadmk cymmel psizia
dypre.

4. Pa3noxuTh 3aaHHYI0O (QYHKUIHIO B psii o cuHycaMm (KocuHycam). [loctpouth rpadmk
CYMMBI psfa.

Conep:xkanue PI'P Ne 3 (ueTBEPTHINA ceMecTp)

L. Ilo BbIOOpPKE 3HAUEHUH clTydallHON BeNMMYUHBI 00bEMa N = 50 yucen:

1) mpoBeCTH TPYNITUPOBKY JAHHBIX C YHCIIOM HHTEPBAJIOB, PAaBHBIM 0;

2) MOCTPOUTH TUCTOTPAMMY;

3) HaliTh BEIOOPOYHYIO (DYHKIIUIO pacipeesieHUusl U TOCTPOUTH €€ rpaduk;
4) HallTH TOYEUHBIE OLICHKU MaTEMAaTUYCCKOTI'O OXHUIAAaHUA U AW CIICPCHUH;

5) Ha ocHOBaHUU KpHuTepHs cornnacus [lnpcona mpoBepUTh THIIOTE3y O HOPMAIBHOM
pacrpesielleHuH TeHepaabHON COBOKYITHOCTH;

6) HalTH JOBCPUTCIIbHBIC HHTCPBAJIBI IJISI MATEMATUYCCKOIO OXXKUIAHUA U
CPCAHCKBAAPATUYCCKOIO OTKIIOHCHUA C HOBCpHTCHBHOﬁ BCPOATHOCTBIO 0,95

II. Tlo rpynmiupoBaHHOM BEIOOPKE 3HAYCHU CUCTEMBI CITydaiiHBIX BenurH (X, Y) o0béma
n =200 nmap uncen:

1) HaliTi ToueuHbIe OlleHKM MatemMatndeckux oxxkunanuit MX u MY, nucnepcuit DX u DY u
kos(hdunmenta koppemsuu r(X,Y);

2) HaliTH BBIOOPOUYHYIO (PyHKIIMIO JIMHEHHOU perpeccuu Y Ha X U MOCTPOUTH €€ rpaduk;

3) HalTH OIICHKH YCIOBHBIX MAaTEMaTHUYCCKUX OxuaaHuii M [Y| X = XZ] Ha OCHOBaHHUU BBHIOOPKU

U I10 YPABHCHHUIO BLI60pO‘lHOI71 (I)yHKI_II/II/I perpeccruu U CpaBHUTD I1OJIYICHHBIC 3BHAUCHU A.
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4. MeToanyecKkue MaTepuaiabl 1Jisl ONpe/eeHUs MPOLeAypP OUEHUBAHUA 3HAHWIA,
YMeHNH, HABBIKOB, XapPaKTe PU3YIONMX 3TANbI ()OPMHPOBAHUS KOMIIE Te HIIHIA.

[Ipomexxyrounas arrectalus MO0 JUCHUILUIMHE TMPOBOAUTCA B COOTBETCTBUU C
tpeboBanusimu CTII

CTO CIIoI' TU(TY) 016-2015. KC YKB/I. Iopsimok mpoBeIcHHS 3a4€TOB U DK3aMEHOB.
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