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PABOYASA NPOrPAMMA YYEEHOW AUCLMUMIUHDI

B1.5.07 MATEMATUKA

1. Wndp v HanmeHoBaHMe HanpaBneHUs NOAroToBKu/cneunanbLHOCTU:

38.03.02 MeHegpKMEHT

2. Mpodunb noaroToBKM/cneumanmsaummn: MapKeTUHr, MEHEPKMEHT OpraHu3aumm,
MeXOyHapOOHbIN MEHEKMEHT, (OMHAHCOBbLI MEHE)XKMEHT, BU3HecC -
aAMWUHUCTPUPOBaHNE

3. KBanudukaumsa (cteneHb) BbiNyCKHMKa: 6akanasp

4. ®opma ob6pa3oBaHMA: O4YHasA

5. Kacheppa, oTBevarowasn 3a peanusaumio AUCUUNNIUHBI: Kadeapa MHPOopMaLMOHHbBIX
TEXHOSOrMM N MaTeMaTUYECKUX METOLOB B 3KOHOMMKE

6. CoctaBuTenu nporpammsl: LLlekyHckux CBeTnaHa CtaHucnaBoBHa, K.(p.-M.H., JOLEHT
7. PekomeHgoBaHa: HMC akoHomu4deckoro dakynbteta BI'Y, npotokon Ne4 ot 16.04.20
8. YuebHbIn roa: 2020-2021, 2021-2022 Cemectp(-bl): 1, 2, 3.

9. Llenn n 3apaum y4e6HON AUCLMNIINHDBI:

Llenblo nayyeHms gucumnnmHbl SBAsieTca nonyyvyeHme 6a3oBbiX 3HAHU U OPMUPOBaHNE
Yy CTYOQEHTOB YCTOMYMBBLIX YMEHUA W HaBbLIKOB MO MNPUMEHEHUIO MaTeMaTMYECKOro
annaparta, HeobXoOuMOro Ans peleHus 3agay, BO3HMKaKLWMX B OpraHM3alMOHHO-
yrnpaBfeH4Yeckon [OeATenbHOCTW, pasBUTME MOHATUMHOM MaTemaTudeckon 6asbl U
dopMmnpoBaHue onpeaeneHHoro ypoBHA MaTeMaTn4yeckon nogroToBkM, HEOBXoaMMbIX ONA
peleHns TEeOpeTUYECKMX M NpUKNagHbiX 3agady B OpraHm3auuoHHO-yNpaBneHYeCKon
AEeATENbHOCTU N UX KONMMYECTBEHHOMO U KA4ECTBEHHOMO aHanunsa.

3apavyamm M3ydeHns OUCUMNINHBI ABSKOTCA: OBNageHne CTyaeHTaMn TEOPETUYECKUMU U
METOANYECKMMM  OCHOBaMM  MaTeMaTM4yecKoro  MOOENMPOBaHUA  3KOHOMMYECKUX
npoLeccoB u ¢opmMMpoBaHME HaBbIKOB WCMOSb30BaHMS METOAOB MaTeMaTU4eCKoro
aHanusa [gnsi peLUeHMs KOHKPETHbIX 3agad; npuobpeTeHne CcTygeHTamMu HaBbIKOB
NCMNonb30BaHNA MaTeMaTUYECKMX METOOOB M OCHOB MOLENUPOBAHUSA 3SKOHOMMUYECKUX
NPoOLECCOB; YCBOEHME CTyAEeHTaMn TEOpPeTUYECKMX WU METOAUYECKMX  OCHOB
MOAENMPOBaHNA C UCMONb30BaHNEM MOLENEN U METOOOB NMHENHON anrebpbl; YCBOEHME
CTyQEeHTaMN TEOPETUYECKMX U METOANYECKMX OCHOB BEPOATHOCTHONO MOAENUPOBAHUS
9KOHOMWYECKMX 3afad, ctaTuctmdeckon obpaboTkm faHHbIX. B pesynbtate usyyeHus
Kypca CTyOeHT OOSDKEH NOSyyYnTb LeNOCTHoe npeacTaBfieHne 06 OCHOBHbIX MOHATUAX
MaTtemaTU4YecKkoro aHanmsa, JnUHenHoW  anrebpbl, TeopunM  BEPOATHOCTEN MU
MaTtemaTuyeckonm CcTaTUCTuku. byaywimin cneumanucT OOMKeH UMeTb npeactaBreHne o



3HA4YNTENbHOM 4YUCe MaTeMaTUYeCcKMX MNOHATUW, YTO MO3BOSUT eMy TpPUMEHATb
MaTeMaTuKy B HpaKTquCKOVI OeATEeNIbHOCTHN.

10. MecTo yye6HOM ancumnnuHbl B cTpykType OOIT:
OucumnnuHa «MatemaTuka» BxoguT B 6a30Byt0 4YacTb yvyebGHoro nnaHa B 1, 2, 3
cemMecTpax 1 aBnsieTca obasaTenbHON ANCUUNITMHOWN.

11. MnaHupyemble pe3ynbTaTtbl 0Oy4YeHUss no AucuunnuHe/moaynio (3HaHuSA,
YMEHUsi, HaBblKW), COOTHECEHHble C nnaHupyemMbiMU pe3ynbTaTaMM OCBOEHUSA
obpa3oBaTefnibHOM NporpaMmbl (KOMMNETEHUUSAMU BbINYCKHUKOB):

KomneTteHuuns MnaHvpyemMble pesynbTaTbl 06y4eHus

Kop, HasBaHue

Or1K-6 BnageHnem MeTogamu | 3HaThb:
MPUHATUA  PELUEHUA B | - OCHOBHbIE MOHSTUS W WHCTPYMEHTbI MaTemaTu4ecKkoro aHanusa,
ynpasneHuu nvHerHon anrebpbl, TeopunM BEPOSATHOCTEM W MaTeMaTU4eckow
onepauuoHHoOn CTaTUCTUKMN.
(npon3BoACTBEHHON) YMmeTb:
OeaTenbHOCTbI0 - pewartb TUNOBble MaTteMaTU4yeckue 3agayun, UCMOonb3yemble Mpu
opraHusaumn NPUHATUM YNPaBIEeHYEeCKNX peLleHunii;

- UCMONb30BaTb MaTeMaTUYECKUM A3bIK U mMaTeMaTn4eckyro
CUMBOJTUKY NPU NOCTPOEHUN OpraHnN3aunMOHHO-yNpaBleHYeCKNX
Mopenen;

- obpabaTbiBaTb AMNUPUYECKUE U SKCNEPUMEHTarnbHbIE AaHHbIE;

npoBOANTb UX aHarnus, nony4vyaTtb KoJInd4eCTBEeHHblEe COOTHOLLEHUA,
- ucnonb3oBaTb  MaTeMaTU4ECKUN annapat ansa peLwieHunnA
TeopeTUn4eCKnX 1 NpuKnaaHbix 3agad,;

pes3ynbTaTbl.
BnapgeTtsb:

MaTeMaTU4eckux Mogernen Haubonee BaXHbIX, CyLLECTBEHHbIX
CBsi3eil B 3KOHOMUKE W YNpaBreHuu;

3agad.

12. O6bemM ANCUMNINHBbI B 3a4€THbIX eanHULax/yac. (8 cooTBeTCTBUN C y4eBHbIM NaHoM)
— 12 3ET/4324acoB
dopmMa NpomMeXyTOUYHOM aTTecTalMum (sadet/aksameH) 3a4€T, IK3aMeH

13. Bugbl yuebHoM paboThbl:

- pewartb TUNOBbIE OpraHn3alMoOHHO-yNpaBreH4Yeckne 3aaadn,

- coaepxaTteribHO nHTepnpeTnpoBaTb NOJTy4YeHHble KONMM4YeCTBEHHbIE

- OCHOBHbIMU mMaTemMaTn4eCknmmn NOHATUAMU B Bmnae

- MartemMatun4eckmmu, CTaTUCTU4ECKUMU U  KONMNMYECTBEHHbLIMU
MeTogamMmn peleHna TUNoBbiX OpraHU3auMoHHO-yNpaBlieHYeCKMNX

TpyooemkocTb
Bug yu4ebHow paboThbl Mo cemecTtpam
Bcero
1 2 3
AyauTopHbIe 3aHATUSA 176 54 50 72
B TOM yucne:
nexkuumn 70 18 16 36
npakTnyeckne 106 36 34 36
nabopartopHble




CamocTosiTensHas pabota 220 72 76 72

KoHTponb 36

dopmMa NpoMexXyTodHOM aTTecTauum 3aver 3adver 3K3ameH
Wtoro: 432 126 126 180

13.1. CopepxaHne AUCLMUNIIUHLI:

Ne

n/n

HaumeHoBaHve pasgena

OUCLMNMUHBI

CopnepxaHuve pasgena AUCUUNIHBbI

JluHeliHast anzebpa. Mamemamuyeckul aHanu3s

(1 cemecmp)

1. JNekuun

1.1

BsepneHne. OnemeHThl
TEOpUM MHOXECTB

MpeameTr matematuka. Heo6xoaMMoOCTb 1 OCOBEHHOCTM MPUMEHEHUS
MaTteMaTukm B MeHegkmeHTe. [NoHaTue mMHoxecTBa. Onepauumn Hapg
MHOXecTBamMn. OrpaHuyeHHbIe N HeorpaHWyeHHble MHOXeCTBa.
UnniocTpauma onepaumin Hag, MHOXECTBaMKU C MOMOLLbIO Avarpamm
Onnepa. NMpumepbl NCNONB30BaHMS TEOPUM MHOXECTB AN peLleHust
npuKNagHbiX 3agad.

1.2

OCHOBHbIE NOHATUSA
nuHerHon anrebpbl. BekTopsbl
n MaTpuLbl

MoHsaTre maTpuubl. MprumMepsl MaTpul B 3koHOMUKe. MoHATME BekTopa
— ctonbua n BekTopa - CTPOKU. DKOHOMUYECKUE MpUMeEPbl BEKTOPOB.
Onepaumn  Hap  Bektopamu.  Onepauumn  Hag — MaTpudamu.
CvmmeTpuyeckme ©  opToroHanbHble Matpuubl. Onpegenurtens
MaTtpuubl M ero ceoictea. Teopema Jlannaca. O6paTtHas matpuua.
HaxoxgeHune obpaTHom matpuubl metogom lMaycca. MNoHaTue muHopa.
Anrebpanyeckoe gononHeHune. HaxoxaeHwe obpaTHoOW MaTpuubl B
BMAe npousBeaeHus matpuu. PaHr maTtpuu. MNpumepsl pelwenns 3agay
C MCMOMb30BaHMEM MaTpuLL.

1.3

CuncteMbl NMMHENHbIX
ypaBHEHWM

OcHoBHblEe MOHATMA U onpegeneHns. Cuctema N NUHENHbIX
YPaBHEHUA C N NepeMeHHbIMU. PelleHne cuctem B MaTpUYHOWN
dopme. Metog XKopgaHna — Maycca. Npaesuno Kpamepa. Cuctema m
ypaBHEHUN C n nepemeHHbiMU. Teopema KpoHekepa — Kanenwu
(npaBuno padra). Cuctema nUMHENHbIX OAHOPOAHLIX YPaBHEHWMNA.
dyHOoameHTanbHas cuctema peweHun. CBaAsb Mexay pelleHusiMn
HEOOQHOPOAHOM CUCTEMOM W COOTBETCTBYIOLEN €l OAHOPOAHOM
cuctembl. Obuiee, YacTHoe N BasncHOEe peLleHne CUCTEM JTUHENHbIX
ypaBHeHun. COOCTBEHHbIE 3HA4YeHWst M COOCTBEHHbIE BEKTOPbI
MaTpuubl. JlMHenHble GanaHcoBble CUCTEMbI B 3KOHOMWKE (Ha
npumepe mogenu JleoHTbeBa). KBagpatuyHbie popmbl.

1.4

EBKNMAaoBbI NpoCTpaHCcTBa

Onpegenexne €BKNNOoBOro NpoCTpaHCTBa. CkanspHoe
npou3BefeHne 1 ero akcmombl. [pMMepbl eBKNNAO0BLIX MPOCTPaHCTB.
MpocTenwne cBOWCTBA €EBKINOOBLIX MPOCTPAHCTB. HepaBeHCTBO
Kowwu - ByHsikoBckoro. HopmupoBaHHbIE MpocTpaHcTBa. Teopema o
CBSI3V EBKMMOOBOrO MPOCTPAHCTBA C HOPMWUPOBaHHbIM. [loHATME
OPTOHOPMMPOBAHHOTO Dasnca eBKNMMAOBOr0 MPOCTpPaHCcTBa. Teopema
O CyLLeCTBOBaHMU B €BKITMAOBOM MPOCTPAHCTBE OPTOHOPMUPOBAHHOIO
basnca. PasnoxeHne BeKTOpa no NPOM3BOSTILHOMY
OPTOHOPMWUPOBAHHOMY basucy €BKITMO0BOro NpOCTpPaHCTBa.
PasnoxeHne n MepHOro €eBKIMOOBOrO MNPOCTPaHCTBA M €ro
OPTOroHanbHOro [OMNOITHEHNWS. N3omopcmam €BKITMA0BbIX
NPOCTPAHCTB.
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NocnenoBaTenbHOCTU.
MNpenen
nocnegoBaTenbHOCTU

MoHaTne nocneagoBaTesibHOCTW. Cnocobbl 3agaHusa
nocnegoBaTenbHoOCTEN. beckoHeYHO Manble U O0eckoHe4YyHo Gonblune
nocneaoBaTesibHOCTU. OFpaHM‘-IeHHbIe n HeOorpaHn4eHHbIe
nocnegoBaTesibHOCTU.




Cxoasuwuecs nocrieqoBaTenibHOCTU, MX CBOMCTBA.
MoHOTOHHLIE NocneaoBaTenbHOCTU. Yucno e. Teopema O BITOXXE€HHbIX
OTpe3Kax. BbuncneHue npenena nocneaoBaTeribHOCTU.

2. TpaKkTnyeckue 3aHATUA
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OnemeHThI Teopun MHOXeCTB

MoHaTne mHOXecTBa. PelleHune 3agay MNNCTpUpywLnx onepauum
Haa MHOXeCTBaMy C NOMOLLbIO AnarpamMmm 317|nepa. WMcnonb3oBaHnsa
TEeopun MHOXEeCTB A5A pelleHnA NPpUuKnagHbixX 3agayd.

2.2

BekTopbl U MaTpuLbl.

PeweHne 3agjay ¢ ucnonb3oBaHWEM onepau,w|7| Haa MaTtpulamun:
CrnoXxeHne maTtpu, YMHOXeHune maTpul. Bbiuncnerwne
onpe,u,envlTenePl maTpuy Pa3nn4HbIX  NOPAOKOB. HaxoxaeHue
06paTHbIX MaTpuul. BbluncneHue paHra martpuu.

2.3

Cuctemsl TNIMHENHBIX

YpaBHEHUNA.

PelweHne cucteM N NUHENHbIX YPaBHEHUA C N NEPEMEHHbLIMU.
PeweHune cuctem B matpuyHon cpopme. Metog XoppaHa — Maycca.
MpaBuno Kpamepa. PelweHne cucteM m  ypaBHEHMM C N
nepemeHHoiMn. Teopema KpoHekepa — Kanenu (npaswuno padra).
PelleHvne cuctem NUHENHbIX OOHOPOAHbLIX ypaBHeHWW. HaxoxgeHve
dyHOaMeHTanbHOM cuctembl pelleHni. CBA3b Mexay peLueHusMu
HEOOHOPOOHOM CUCTEMOM W COOTBETCTBYIOLIEN €W OAHOPOAHOM
cuctembl. ObLyee, YacTHoe 1 BasncHOE peLleHne CUCTEM JIMHEWMHbIX
ypaBHeHUN. HaxoxageHne COOCTBEHHbIX 3HAYEeHUMN UM COBCTBEHHbIX
BEKTOPOB MaTpuLbl.

2.4

NocnepoBaTenbHOCTH.
Mpegen
nocriegosaTeNnibHOCTU

Cnocobbl 3agaHnsa nocrnegoBaTenbHOCTEN. Bbluncnenne npegena
nocregoBaTenbHOCTU.

2.5

®OyHkumKn. MNpegen yHKUnm

MoHaTne pyHKkumMn. HaxoxgeHme obnactu onpenenenuns n obnactu
3Ha4eHusa PyHKUUA. BeluncneHne npeaenoB oyHKUUA U packpbiTne

. 0 o
HeonpegeneHHocTel. HeonpegeneHHoctn —, —, 00—, 0.0,
o0

lMepBbIi 1 BTOPOW 3aMevaTenbHble npegenbl.

2.6

HenpepbIBHOCTL hyHKLMNN.

WccnepoBaHme HenpepbiBHOCTUM (OYHKLMW B TOYKE M HA MPOMEXYTKE.
HenpepbIBHOCTb  anemMeHTapHbiX  (pyHKUMA. HaxoxpgeHue Touek
paspbiBa pyHKUMM, Knaccudmkaumsa Tovek paspbiBa.

2.7

OudpdepeHumnansHoe
ncumncrieHme yHKUnM oaHomn
nepemMeHHon.

BbluncneHne npoussogHon. [eoMeTpuyeckin U 3KOHOMUYECKUI
CMbICIT npousBogHOW. [OuddpepeHumpoBaHMe CyMMbl, pPasHOCTU
npousseneHus, YacTHOro PYHKLMN. OuddepeHumpoBaHue
aneMeHTapHbIX  YHKUUA. BblunucrieHMe nNpou3BOOHOW  CIOXHOW

PYHKLMN.

Mamemamudyeckutl aHanu3

(2 cemecmp)

1. Jlekuum




1.1

®yHkumn. MNpeaen dyHKUMKn

OnpepneneHve dyHkumMn. Cnocobbl 3agaHus  yHKUMK. TloHATKA
cnoxHon wun obpatHo dyHkumiA.. Knaccndomkauus — pyHKUMIA.
MpumeHeHne yHKUUA B 3KOHOMMUKE (MPOU3BOACTBEHHAs (DYHKUMUS,
PYHKUMA NONe3HOCTH, PYHKUMSA cnpoca v NpeanoxeHus ). beckoHe4yHo
Marnble n 6eckoHe4yHo Oonblume dyHKuMM. CpaBHeHWEe OGEeCKOHEeYHO
Manbix M 6eckoHeyHo Oonblnx dyHKumiA. OnpegeneHvs npegena
(PYHKUMM B TOYKE M HA BECKOHEYHOCTU, onpeaeneHne 0gHOCTOPOHHMX
npegenoB. OCHOBHble cBOWCTBa npedenos yHKumU. [lepBbin u©
BTOPOM 3amedartenbHble npegensl. [lpyumepbl  3KOHOMMUYECKUX
NPUNOXEHWUIA.

1.2

HenpepbIBHOCTb OYHKLMK

OnpepgeneHne HenpepbIBHOCTU (DYHKLUMU B TOYKE U Ha NPOMEXYTKE.
HenpepbIBHOCTL aneMeHTapHbIX yHKUMA. CBONCTBa HeEMpepbIBHbIX
DYHKLMN.

Knaccndumkaumsa Toyek paspbiBa. Teopema 00 YCTOMYMBOCTM 3Haka
HenpepbiBHOM (hyHKUMK. MepBasa u BTopas TeopeMbl bonbLaHo-KoLwuw.
MepBas n BTopas TeopemMbl Beneptpacca. HenpepblBHOCTb CNOXHOM
1 obpaTHom hyHKUMIA.
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OndbdepeHumnansHoe
ncumcneHme yHkLumn ogHom
nepemeHHomn

lMoHaTHe npousBogHOW. [€OMEeTpPUYECKUA U IKOHOMMUYECKUA CMbICH
npoussogHon. OOHOCTOPOHHWME  Mpou3BoAdHble.  Mcnonb3oBaHue
MOHATUS  MNPOM3BOOHOW B  3KOHOMMYECKoW Teopuun. [loHATMe
ondpepeHumpyemoct  pyHkumn. Heobxoaumble n  gocTaToOuHble
ycnosus aunddepeHumpyemocTu PYHKUMM B TOYKe.
OuddepeHumpyeMocTb 1 HENPepbIBHOCTb OYHKLMN.

MoHaTuA auddepeHumnana. "eomeTpuyeckui CMbICIT
auddepeHumnana. MNMpumeHeHne auddepeHumana K NpUBMKEHHbIM
BbIYNCITEHMAM. OudbdbepeHumpoBaHune CYyMMbl, pasHoCcTH
npousBegeHus, YacTHOro PYHKL ML, OunddepeHumpoBaHmne
3neMeHTapHbIX yHKUuA. OuddepeHumpoBaHme CROXHON OYHKUMMK,
npuem norapmgMmMyecKoro anddepeHumpoBaHus.
OudpdepeHumpoBaHme obpaTtHonm  dyHKuun.  [NpomsBogHble
anddpepeHumansl BbICLUMX NOPSAOKOB.

1.4

MpumeHeHne
andpdepeHumanbHOro
NCYNCINEHMNS K NCCIENOBaHMIO

YHKLMIA

Teopewmbl Ponns, larpaHxa, Kowwu. Feometpnyeckas n
3KOHOMMYECKas UHTepnpeTaums Teopem. INprU3Hakn MOHOTOHHOCTH
dYHKUMKN. DKCTpeMym dyHKUMKN. Heobxoamnmoe ycrnoBue akcTpemyma.
lMepBoe n BTOpOe AOCTaTO4HbIE YCNOBMSA SKCTpeMyma. Nprumepsl
peLleHns IKOHOMMYECKUX 3a4ay Ha onpeaerieHne aKcTpemyma.
MoHATHe BbiNykNnocTh dpyHKUUK. [locTaTouHbIE YCIOBUS BbIMYKIOCTH.
MoHaTne Toukm nepernba. Heobxogumoe n OCTaTouHOE YCNOBUS
TOuYkM nepernba. AcMMnToTbl rpadunka oyHKuMn. Teopema JlonuTans.
O6was cxema uccnegoBaHusa pyHKUMK. MiccnegoBaHne yHKLUUA B
akoHomuke. OnpeaeneHne MHTepBanoB MOHOTOHHOCTU, SKCTPEMYMOB,
To4ek neperndba n acumnToT rpadmka pyHKummn. MNocTpoeHme
rpadomkoB (PYHKLMNA.
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HeonpeneneHHbIn nHTErpan

MepBoobpa3Hast pyHkuuM. HeonpegeneHHbln uWHTErpan u  €ero
OCHOBHble CBOWCTBa. WHTerpanbl OT OCHOBHbIX 3fEeMEHTapHbIX
dyHkumn. MeTtog 3ameHbl nepeMeHHon. MeTton WHTErpupoBaHus Mo
yacTtsiM. OCHOBHbIE TUMbI MHTErpanos, 6epyLmMxcsa No YacTam.
WHTerpmpoBaHue TpUroHOMeTpU4ECKUX PYyHKLNIA.

PasnoxeHne pauuoHanbHoOW OApobu Ha CymMy MpoCTerWwmnx Opoben.
WHTerpupoBaHue paunoHarnbHbIX PyHKUMA. MeToa HeonpeferneHHbIX
KO3h PULIMEHTOB.

MHTerpupoBaHue npocTenmx nppaumoHanbHbiX yHKUUA. [oHaTre o
HebepyLmuxca uHTerpanax.

1.6

OnpeneneHHbIi HTerpan

lMoHATMe  wuHTerpanbHOW  cymmbl.  OnpegeneHHbIi  MHTerpan,
reOMeTPUYECKNA U IKOHOMUYEcKui cmbicn. OCHOBHblIE CBOWCTBA
ONpeLEeneHHOro uHTerpana.

WuTerpan ¢ nepemeHHbiM BepxHuM npegernom. dopmyna HbloToHa-
JlebHunua. WHTerpypoBaHMe NO 4YacTdM U METO4  3aMeEHbl
nepemMeHHon B onpeaeneHHoMm WHTErpane. MpunoxeHus
onpefeneHHoro WHTerpana. MpubnuxeHHble MeToabl
WHTErpYpoBaHus. Mcnonb3oBaHus NOHATUS onpefeneHHoro




MHTErpana B 3KOHOMUKe.

1.7

HecobcTBeHHbIE MHTErparnbl

HecobcTBeHHbIE MHTEerpanbl C 0eCKkOHEeYHbIMU npegenamMmu
MHTEerpmpoBaHuna u HecoOCTBEHHbIe MHTEerpanbl OT HeorpaHU4YeHHbIX

DYHKLMN.

2. TpaKTnyeckue 3aHATUA
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OndbdepeHumnansHoe
ncumcneHme yHkLun ogHom
nepemMeHHOMN.

Mpuem norapudmmyeckoro AnddepeHumnpoBaHus. BbluncneHve
AuddepeHumnanos pasnuyHbIX (OyHKUWA. BblumMcrneHne npounsBoaHbIX
1 auddepeHunanos BbICLLIMX MNOPSAKOB.

2.2

MpumeHeHne
anddepeHumnansHoro
NCYUCNEHMS K MCCNefoBaHUIo

YHKL MR,

WcecneposaHve (byHKUUMA: HaxoxgeHne acuMmnToT rpadmka yHKUNIA,
nposepka HeobOXOAMMOrO  YCNoBUS  3KCTPEMyMa, HaxoxaeHue
CTauuoHapHbIX ToYek, MpoBepka OOCTATOYHbIX YCIOBUM 3KCTpeMyMma,
HaxoXgeHue WHTepBanoB BbIMYKIOCTM (PyHKUMM M TOvek nepernba.
MoctpoeHne rpadmkoB yHKUMA C MNOMOLWbBI  MNPOBEAEHHOrO
ncecnegoBaHus.

2.3

HeonpeneneHHbIn nHterpan

BbluncneHne  HeonpedeneHHbIX  MHTErpanoB  OT  OCHOBHbIX
anemeHTapHblX dyHKUMA. MeTog 3ameHbl nepemeHHou. MeTtoa
WHTErpupoBaHns no Yactsam. OCHOBHbIE TUMbl MHTErpanos GepyLunecs
no YyacTsam.

WHTerpupoBaHue TpUroHOMeTpuU4ecknx dyHKLUMNA.

PasnoxeHune paumoHanbHoOn Apobu Ha CyMMy MpoOCTEMMX OpobGen.
MHTerpupoBaHue paumoHanbHbIX pyHKUMA. MeToa HeonpeneneHHbIX
KO3 PULIMEHTOB.

MHTerpmpoBaHne NpoCcTenLLNX nppaumoHanbHbiX YHKUWIA.

2.4

OnpepeneHHbIn nHTerpan

OnpeaeneHHbIn nHTerpan. BeluncneHme onpeaeneHHbiX MHTErpanos ¢
ucnonb3oBaHnem dopmynbl HbloToHa-JlenbHmua. MHTerpupoBaHue
No 4YactaM M MeTO4 3amMeHbl MEePEMEHHON B OnpeaerieHHOM
uHTerpane. MpunoxeHus onpegeneHHoro nHTerpana.
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HecobcTBeHHbIE MHTErpanbI

BbluncneHne  HecobGCTBEHHbLIX  WMHTErpanoB €  OeCKOHeYHbIMU
npegenaMm MHTErPUPOBAHUS U HECOOCTBEHHbIX WHTErpanoB oOT
HeorpaHMYeHHbIX PYHKLMNA.

2.6

Yucnosble n
PYHKUMOHamnbHbIE psabl

Yucnosble psigbl. HaxoxgeHne cymmbl YncnoBbiX psgoB. [poBepka
Heobxoanmoro npu3Haka CXOOMMOCTH YNCNOBbIX pSOoB.
MapmoHunyeckun pag. Pagbl ¢ NonoXutenbHbIMK YneHamn. posepka
[OCTaToOYHbIX MPU3HAKOB CXOAMMOCTM YUCIOBbLIX pPsAAoB  (MpU3HaK
cpaBHeHusi, npu3Hak [Hanambepa, wuHTerpanbHbin npusHak Kowin).
3HakonepemMeHHble psaabl abconoTHas WM YCNoBHAsi CXOAMMOCTb.
MoHATHe o dyHKUMOHanbHLIX psgax. HaxoxgeHwe wHTepBarnos U
pagnycoB CXOAMMOCTM CTENEHHOIO psaa.

Mamemamud4eckuli aHanu3, meopusi aeposimHocmel u

MamemMamud4eckasi cmamucmuka
(3 cemecmp)

1. Jlekuum

1.1

Yucnosble n
byHKUMOHamnbHbIE psabl

Uucnosble psiga. OnpegeneHve 4MCMOBOrO psga W ero CyMMbl.
Heobxognmbin npu3Hak CXO4MMOCTU YNCIOBbIX pPS4OB.
apMoHunyeckni  pag. Pagbl ¢ MONOXUTENbHBIMU - YNEHaMMW.
HoctatoyHble Npu3HakMm 4ucnoBoro psga (Mpu3Hak CpaBHEHWS,
npu3Hak Hanambepa, WHTerpasbHbIN npu3Hak Kowun).
3HakonepeMmeHHble psaabl abconoTHAs W YCMOBHAsi CXOO4MMOCTb.
MoHATME 0 PyHKLMOHanbHBIX psgax. MiHTepan u pagnyc CXOgMMOCTH
cTeneHHoro psiga. PasnoxeHne yHKUMM B CTeneHHble psaabl (psgbl
Tennopa n MaknopeHa). [NpuMeHeHe psgoB B NpUBIMKEHHbIX




BbIHUCINEHUAX.

1.2

BekTopHble npocTpaHcTBa.
®PyHKLNM MHOTUX
nepemMeHHbIX

lMoHATMe KoopAuHaTHOro npocTtpaHcTBa. [loHATWE MeTpuyeckoro,
NWHENHOro, HOPMWPOBAHHOIO, €BKNWAOBA MNPOCTpaHcTBa. [pumepsl
3KOHOMMYECKUX MNPOCTPAHCTB. 3aMKHYTble OTKPbITble, KOMMAaKTHblE
MHOXeCTBa B METPUYECKUX MPOCTPaHCTBaX. TOYEYHble MHOXECTBa B
N - mepHom npocTpaHcTBe. PYHKUMN MHOMMX nepemeHHbIxX. Mpenen
PYHKUMM MHOTUX NepemMepeHHbIX. HenpepbiBHOCTb OYHKLMU MHOMUX
nepemMeHHbIX. OCHOBHbIE CBONCTBA HeNpepbIBHLIX OYHKUMI. [oHATHe
CMNOXHON yHKUMKU. HenpepbiBHOCTb CMOXHOW (PyHKUMKU. YacTHble u
nonHble npupaweHns QYHKUMU MHOMMX MNepeMeHHbIX. YacTHble
npoussogHble 1 auddepeHumnan nepeoro nopsiaka B yHKUUU MHOMMX
nepemeHHbIX. OudbdepeHuupyemoctb PYHKLMA. CBAsb
AnddepeHumpyemMocT C CyLeCTBOBaHMEM YacTHbIX MPOU3BOAHbIX.
OundbdepeHumpyemocTb 1 HenpepbIiBHOCTL. [NoHATUE NpoM3BO4HOM NO
HanpaBneHuto W rpagveHTa. [duddepeHumpoBaHne CroXHOW U
HesiBHOM yHKUMW. YacTHble npousBogHble W AuddepeHumans
BbICLUMX NOPSAKOB. Vcnonb3oBaHne OYHKUMA MHOMMX NEePEMEHHbIX B
3KOHOMMYEeCcKon Teopun. JlokanbHbIN 3KCTPEMYM (PYHKUUU MHOMMX
nepemMeHHblX. HeobxogmMmoe ycrnoBue noKanbHOro JKCTpemyma.
[octaTtoyHoe  ycnoBuMe  foOKanbHOrO  3KCTpemMyma  (KpuTepumn
CunbBecTpa).

YCNoBHbIN 3KCTPEMYM (OYHKLMM MHOMMX MEepeMeHHbIX. Teopema o
paspewmMMocT cucteMbl  (PYHKUMOHANbHbLIX — ypaBHeHuh. MeTtog
MHOXUTEenNen flarpaHxa.

MNMoHATVe O meToAe HaMMEHbLUMX KBaapaToB.
3KOHOMMYECKMX 3aaau.

Mpumepbl pelueHne

1.3

OcHoBHble
Teopum

BeeneHue.
NOHATUS
BEPOSATHOCTEN.

Mpeametr Teopum BeposiTHocTen. HeobxogmmocTte w©  ycnosus
NPUMEHEHNST BEPOATHOCTHLIX METO40B B 3KOHOMMKe. [lpegmer
mMaTtemaTmyeckas cratuctmka. CBA3b MaTemaTM4ecKoM CTaTUCTUKM C
Teopuen BeposiTHocTen. [loHaTMe uchbiTaHusa.  OnpegeneHune
cobbiTnsA. Buabl cobbituin. dencteBua Hag cobbituamu. Knaccuyeckoe
onpeaeneHvne BEPOATHOCTW. "eomeTpuyeckas BEPOATHOCTb.
OTHocuTenbHast 4Yactota. YCTOMYMBOCTb OTHOCUMTENBHOW 4YacTOTbl.
Cratnctnyeckoe onpegenexHve BEPOSITHOCTM. Bbluncnexne
BEPOSITHOCTEN C MCMONb30BaHMEM KOMOMHATOPHbBIX CXEM.

1.4

BeposaTHoCTHOE
NPOCTPaHCTBO.
TeopeMbl
BEPOATHOCTEMN.

OcHoBHble
Teopum

MHOXXeCcTBO arnemeHTapHbIX cobbiTuin. MHOXeCTBO coObITui. MoHATHE
06 anrebpe MHOXecTB U 0 O -anrebpe. Akcuombl Konmoroposa.
MoHATME BEpPOSITHOCTHOIO MNPOCTPaHCTBA. Teopema  CIoXeHuUs
BEPOSATHOCTEN ANSA COBMECTHLIX M HECOBMECTHbIX COObITUIA. [puHLUMN
NPaKTU4YECKOM HEBO3MOXHOCTM MaIiOBEPOSITHbIX COOLITUIA. YcrnoBHas
BEPOSATHOCTb. TeopeMbl YMHOXEHMWS ANt 3aBUCUMbIX M HE3aBUCUMbIX
cobbitnn. dPopmyna nonHonm BeposATHOcTU. Popmyna baneca.
MoBTopeHne wucnbiTaHun. Popmyna bepHynnn. HavBeposiTHewnwee
4YNCNO MOSIBNEHMS COObLITUS B NOCNenoBaTENbHOCTM HE3aBUMCUMMbIX
ucnoitaHuni. ®yHkuma Jlannaca, vHTerpanbHas dyHkuma Jlannaca u
UX MPUMEHEHUE [N peleHns 3ajad B YCroBUSX MOBTOPEHMS
ncnbiTaHWM.
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CnyvyaiHble  BENWUYMHBI  ”
cnocobbl nx 3agaHus.
UucnoBble  XapakTepUCTUKK
CnyYarHbIX BENTUYMH.

MoHsATMe cny4vanHoW BeNMYMHbLL. PYHKUMSA pacnpeaeneHunst criy4anHon
BEMNUYMHLI N ee CBOUCTBA. [UCKpPETHbIEe U HeMpepbiBHbIE CryyYanHble
BenuuuHbl. [NoHATME 3akoHa pacnpeferneHus criydaiHon BenuuMHbI.
Pan pacnpegeneHus OUCKpeTHOW CryyvyanHOW BenuyuHbl. [NOTHOCTb
pacnpefeneHus BepOATHOCTENW HeNpepbiBHOW CNy4YyanHOW BenUYMHbI.
BepoaTHOCTb nonagaHns HenpepbiBHOW Cry4YanHOW BENWYUHbI B
3aJaHHbIN NHTepBarn.

MaTtemaTnyeckoe oxugaHme QUCKPETHBIX U HEMPEPBIBHbLIX CIyYanHbIX
BenuumH. Moga. MeguaHa. [ucnepcusi ANCKPETHBIX U HENPEpPbIBHbLIX
CrnyYarHbIX BeNWYuH. HayanbHble W UeHTpanbHble MOMEHTHI
crnyvarHbIX BeNnnM4YMH. AcMMMeTpusi. JKcuecc. BblMncneHme YncnoBbix




XapaKTepucTtuk ¢ ncnonb3oBaHNeEM Excel.

1.6

OcHoBHble
pacnpegeneHus.
3akoH OonbliMX 4ucen u
LeHTpanbHas  npegernbHas
Teopema.

3aKOHbI

BuHomMMnanbHbIM 3aKkoH. ['MnepreomeTpuyeckoe pacnpegeneHne. 3akoH
lMyaccoHa. PaBHOMepHLIN 3akoH. HopManbHbIN 3akoH. BbluucrieHue
BEPOATHOCTW nonagaHus  CnyYanHOW  BeriMYMHbI,  MNOAYNHEHHON
HOpMarnbHOMY 3aKOHY, B 3adaHHbI HTepBan. Mpasuno “Tpex curm’.
MokasaTenbHoe pacnpegeneHune. MNpumepbl UCNOMNb30BaHNS 3aKOHOB
pacnpegeneHns Ons MoaennpoBaHUS 3KOHOMUYECKMX MPOoLEeCCOB.
"eHepupoBaHMe nNCeBAOCNYyYalHbIX YUCeNn C 3afdaHHbIM  3aKOHOM
pacnpegeneHus B Excel.

MoHaTne 3akoHa Gonblwimx uucen. Ponb 3akoHa GonbluMx Yucen B
U3yYeHUN CTaTUCTUYECKMX 3aKOHOMEPHOCTEN B akOHOMUKe. Mpumepsl
aencteusa  3akoHa 6Gonblwmx uynucen. HepaeeHcTBO Yebbiwesa.
Teopema YebbiweBa. MoHATME LieHTpanbHOM NpenenbHON TeopeMbl.
MoHaTue o Teopeme JisnyHoBa.

1.7

CraTtuctnyeckoe onvcaHue
pe3ynbTaToB HabM4EHWA.
Cratuctmnyeckue MeToabl
OLLeHKM napameTpoB.

"eHepanbHasi COBOKYNHOCTb U BblOOpKa (BbIOOPOYHAsA COBOKYMHOCTD).
Bbibopka ¥3 OAHOMEPHOrO W MHOFOMEPHOro pacnpedeneHus.
Cnocobbl oT6opa. BeibopoyHoe pacnpenenerHne. BapnaumoHHbii psag,
€ro XapakTepucTukm un rpadumyeckoe wmsobpaxeHue. [mcTtorpamma.
MonuroH. BbIGOpOYHbI  aHanor yHKUuMM  pacnpegeneHns —
amnupuyeckas yHKUUSA pacnpeaeneHnss u1 ee cBoMCTBa. Yucnosble
XapakTepucTukn  BbIBOPOYHOro  pacnpegeneHus:  BbIGOpovHOE
cpenHee, BbIOOpOYHas gucnepcusi, meguaHa, acCUMMETPUs, AKCLIECC,
BblOOpoYHble MOMeHTbl. OOpaboTka pesynbTaTtoB HabnwaeHwun ¢
ucnonb3oBaHnem Excel.

MoHaTue oueHkn napameTpoB. CBOWCTBA OLEHOK: COCTOATENbHOCTb,
HECMELLEHHOCTb, 3(EKTUBHOCTb. TOYeYHble OLIEHKM MnapameTpoB
pacnpegeneHus. WHTepBanbHble OL/EHKM napameTpoB
pacnpegenenus. [JoBeputenbHbll uHTEpBan. lMpuMmepbl NOCTpOeHUs
JosepuTternbHbIX MHTepBanoB. OueHkV Ans BbIGOPOYHOrO CpeaHero u
BblOOpo4YHOM ancnepcun. Ctatuctmdeckoe oueHmBaHme B Excel.

1.8

lNpoBepka  CTaTUCTUYECKUX

rmnoTes.

Onucanve rmmnotes. [lpocTble M CcroxHble runoTesbl. HyneBas w
KOHKypupytowme runotesbl. Kputepuym npoBepku CTaTUCTUYECKUX
rmnoTe3. YpPOBEHb 3HAYMMOCTM W MOLLHOCTb KpuTepus. Owwmnbkm
nepBoro u BToporo poga. [lpoBepka rMnoTes O 3akoHax
pacnpegeneHnsa. Kputepun cornacus. lNposepka rmnoTes o paBeHCTBe
cpegHux " ancnepcun. Pacnpenenexuns BEPOATHOCTEMN,
ncnonb3yemMble ans NpoBEpPKN CTaTUCTUYECKMX rmnoTes
(pacnpegeneHue MupcoHa, pacnpegeneHue CTblogeHTa,
pacnpegenenve ®uwepa). NpoBepka rMNoTe3 ¢ UCNonb3oBaHMem Ex-
cel.

2. TpakTnyeckue 3aHATUA

2.1

®OYHKLMM MHOTUX
nepemMeHHbIX

@PYHKUMM MHOTMX NEpPEMEHHbIX. BbluncrieHne YacTHbIX MPOU3BOAHbIX U
aundbdepeHumanoB nepeoro nopsigka YHKUUM MHOTUX NEPEMEHHBIX.
BbluMcneHne NpovM3BOAHOW MO  HanpaBneHW W rpaguveHTa.
OudepeHumpoBaHme cnoxHon yHKUUKW. BblumMcneHve 4YacTHbIX
NPON3BOAHbIX " anddepeHumanos BbICLLUNX nopsiaKoB.
Mcnonb3oBaHne QYHKUUA MHOMMX MEepeMeEHHbIX B 3KOHOMUYECKOW
Teopun. HaxoxgeHue nokanbHOro 3KkCcTpemyMma (pyHKUMM  MHOTUX




nepemMeHHbIX. HaxoxgeHue YCIOBHOIo 3KCTpemMmyma d)yHKLl,I/II/I MHOIMX
nepeMeHHbIX C NcnoJjib3oBaHnem MetToaa MHOXUTENEn J'IarpaH>|<a.

2.2

OCHOBHblE MOHATMA Teopuu
BEPOSATHOCTEN.

[eiicTBus Hapg cobbitusmu. PelleHne 3agad ¢ UCMonb3oBaHUEM
KOMBUHATOPHLIX cxeM. Kraccuyeckoe onpegeneHue BepoSTHOCTY.
BbluncreHne BEPOATHOCTEN C UCMONb30BaHMEM KOMGUHATOPHLIX CXEM
1 Krnaccu4eckon hopmMyrbl BEPOSITHOCTM

2.3

OcHOBHblE Teopembl Teopuu
BEPOSATHOCTEN.

PeweHne 3agay Cc  wncnonb3oBaHWEM  Teopema  CHOXeHUsi
BEPOATHOCTEN ANA COBMECTHbIX M HECOBMECTHbIX CODbITUI; TeopeMbl
YMHOXEHUS ONS 3aBUCUMbIX WM HE3aBUCUMbIX COObITMI; opMynbl
nonHom BepodATHocTH, copmyn bBaieca PeweHne 3aga4y c
ncnorb3oBaHnem dopmyrbl BepHynnu. HaxoxgeHvne
HamBepoATHENLIEro yncna nosiBNeHns cobbITUs B
nocnegoBaTeNlbHOCTM He3aBUCUMbIX WCMbITaHWIA. PelleHne 3agad ¢
ncnonb3oBaHMeM TeopeMmbl [MyaccoHa, NnokanbHOW W MHTErpanbHow
Teopem MyaBpa — Jlannaca.
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CnyyanHble  BEnWYUHBI U
Cnocoobl nx 3agaHus.
UuncnoBble  XapakTepUCTUKK
CNyYanHbIX BENTUYNH.

PelweHve 3agay Ha nocTpoeHwe psaa pacnpegeneHvs AUCKpeTHOM
crny4yanmHou BenuuuHbl.  [locTpoeHne  dyHKUMKM  pacnpegeneHus
OWCKPETHbIX W HenpepbiBHbIX CRyyanmHbIX BenuuuH. HaxoxaeHue
QYHKLUMN NAOTHOCTM pacnpeneneHnss BEepOSATHOCTEN HenpepbiBHOM
CNnyyYyalHoOW BenWYMHbL. HaxoxgeHwe BEpPOATHOCTM  nonagaHusd
HenpepbIBHOM CIy4YanHOW BENWYUHBLI B 3aaHHbIN nHTepBan. PelleHne
3afay Ha BblYUCNEHME MaTEMATUYECKOro OXWOAHUSA OUCKPETHbIX W
HeMNpepbIBHbIX CMYyYalHbIX BENWYUH, MOAbl, MeAuaHbl, LUCrnepcum
OUCKPETHBIX W HEMPEpPbIBHbIX CryYariHbIX BENUYMH. MpoBepka
OCHOBHbIX CBOWCTB YMUCIOBbIX XapakKTepPUCTUK. HauvanbHble u
LeHTparnbHble MOMEHTbI ClydanHbIX BENUYMH. ACUMMETpUS. JKcLiecc.
BbluncneHne YncnoBbIX XapakTepuUCTUK ¢ ucnonb3oBaHuem Excel.

2.5

OcHoBHblE 3aKOHb!
pacnpegerneHus. 3akoH
oonbLUMX yucen n
LeHTpanbHass  npeaenbHas
Teopema.

PeleHne 3agad Ha MCMOnb30BaHWe
BUHOMUWaNbLHOro,.reOMETPUYECKOrO, TUNEPreoMeTPUYEcKoro 3aKOHOB
pacnpegeneHus, 3aKOH MyaccoHa. PaBHOMEpHbIN 3aKOH.
HopmanbHbIn ~ 3akOH.  BbluucneHne  BeposiTHOCTM  nonagaHus
CNyYalHOW BENWYMHbI, MOAYMHEHHOW HOPMasibHOMY 3aKOHy, B
3afaHHbIn - MHTepBan. [lpaBuno “Tpex curm”. [lokasaTenbHoe
pacnpegeneHue. [loHATME 3akoHa ©Oonbwux yucen. [lpumepsbl
poenctems  3akoHa Gonbwux uucen. HepaBeHcTBO YeObblweBa.
Teopema YebblilweBa.

2.6

CraTtuctnyeckoe onmcaHue
pe3ynbTaToB Habn4EHWUNA.
Cratuctmnyeckue MeToabl
OLeHKM napameTpoB.

Bbibopka ¥3 OOHOMEPHOrO W MHOIFOMEPHOrO pacnpederneHus.
lMocTpoeHue BapnaumMOHHOro paas, HaxoXaeHe ero XxapakTepUcTuK u
rpacmnyeckoe msobpaxeHue. locTpoeHne TrncTorpamMmmbl,MOSIUIOHA..
BbiGopoyHbI  aHanor dyHKUMKM pacnpeneneHms — aMnmpuyeckast
dyHKUMA pacnpegeneHns. BbluncneHne 4MCnoBbIX XapakTepUCTUK
BbIOOpPOYHOro pacnpeaeneHnsi: BbIBOpoYHOE cpeaHee, BbIOOpoYHas
aucnepcus, MegvaHa, acCMMMETPUs], IKCLEeCC, BbIDOPOYHbIE MOMEHTHI.
MoHaTMe oueHkn napameTpoB. [lpoBepka CBOMCTBA  OLEHOK:
COCTOATENBHOCTb, HECMELLEHHOCTb, 3(dEeKTMBHOCTL. HaxoxaeHue
TOYEYHbIX W WMHTEpBasibHbIX OLEHOK MapamMeTpoB pacnpenenieHus.
lMocTpoeHne goBepuTENbHbBIX MHTEPBANOB. HaxoxaeHne oueHoK Ans
BbIOOPOYHOro cpeaHero 1 BbIGOPOYHOM ANCNepcumn.

2.7

[poBepka cTaTUCTUYECKNX
rnoTes.

lMpocTble U CcrnoxHble TMnoTe3bl. HyneBas u  KOHKypupylowme
mnoTesbl. Kputepun NpoBEpKM CTaTUCTUYECKUX TUMOTE3. YpPOBEHb
3HAYUMOCTU 1 MOLLHOCTb Kputepud. OwmnbKM NepBOro n BTOPOro poaa.
lMpoBepka rMnoTes O 3akoHax pacnpegeneHunda. Kputepui cornacus.
lMpoBepka rMNOTE3 O paBEHCTBE CpegHuMX WU OUCMEPCUN.
PacnpeneneHns BepoATHOCTENW, WCMNOMb3yemble [ONS  NPOBEPKM
cTaTUCTMYECKMX rmnoTes (pacnpegeneHue NupcoHa, pacnpeaeneHve
CrtblogeHTa, pacnpegeneHve duwepa).




13.2 Temsbl (pa3sgensl) AUCLUUNIUHBLI U BUAbI 3aHATUN:

Buabl 3aHsaTUIA (4acoB)

Ne HavnmeHoBaHve pasgena MpakTuuecku
paboTta
3aHATUSA
JluHeliHas aneebpa. Mamemamuyeckul aHanu3
(1 cemecmp)
1 BBeneHue. AnemMeHThbl Teopum 5 > 8 12
MHOXECTB
2 OcHOBHbIE NOHATUA NUHENHON 5 6 12 23
anrebpbl. Bektopbl U MaTpuubl
3 CucteMbl NIMHENHbIX YpaBHEHUI 4 8 12 24
4 EBKknnaoBbl NpocTpaHcTBa 1 - 4 5
5 MocnepoBaTtensHOCTU, Npeaen 5 5 8 12
nocrnegoBaTenbHOCTU
6. ®yHkumn. MNpeagen yHKUMK 4 12 10 26
HenpepbIBHOCTb (hYyHKLMK - 2 8 10
OndbdepeHumnansHoe
ncumcneHme yHkLUn ogHom - 4 10 14
nepemMeHHomn
WToro: 18 36 72 126
Mamemamuuyeckuli aHanu3
(2 cemecmp)
1 HenpepbIBHOCTb oyHKLMM 2 - 8 10
OnddepeHumansHoe
2 ncumncrieHme yHKUUM OgHon 4 6 12 22
nepemMeHHomn
MpumeHeHne
3 anddpepeHumanbHoOro 4 8 12 24
NCYMCMEHMS K MCCegoBaHuIo
dYHKUMIA
4 HeonpeneneHHbin nHterpan 3 12 10 25
5 OnpegeneHHbIn nHTerpan 2 3 14 19
6 HecobcTBEHHbIE MHTErPanbI 1 2 10 13
7 YuncnoBsble 1 pyHKUMOHAmNbHbIE ) 3 10 13
psabl
Wtoro: 16 34 76 126
Mamemamuyeckul aHanus, meopusi aeposimHocmed u
Mamemamu4eckas crmamucmuka (3 cemecmp)
1 Yucnosble U PyHKUNOHAMbHLIE 4 ) 4 8
psabl
> E;eKTopHue npocTpaHcTBa. 8 14 16 38
YHKUUN MHOTUX NEPEMEHHbIX
5 BeepneHue. OCHOBHbI? MOHATUSA 4 4 8 16
TEOpPUM BEPOSITHOCTEMN.
BeposaTHOCTHOE MPOCTPaHCTBO.
6 OcHoBHbLIE TEOPEMbBI TEOPUN 4 6 8 18
BEPOSATHOCTEMN.
CnyyaliHble BENUYUHBI U
7 cnocobbl MX 3agaHus. 4 4 8 16

Yncnosble XapaKTepUcTukmn
cnyqaﬁHux BEJTNYUH.




OCHOBHblE 3aKOHbI
pacnpegeneHus.
8 3akoH 6onbLUMX Yncen u 4 4 8 16
LeHTpanbHas npeaenbHas
Teopema.

Crartuctmnyeckoe onucaHue
pe3ynbTaToB HAbM4EHWNA.

9 Cratuctnyeckme metoabl 4 2 10 16
OLLeHKM napamMeTpoB.
10 MpoBepka cTaTUCTUYECKNX 4 5 10 16
rmnoTes.
KoHTponb (ak3ameH) 36
Wtoro: 36 36 72 180

14. MeToau4ecKkue yKasaHusi Ans o6y4aroLWwmxcsa N0 0OCBOEHUIO AUCLUNIIUHDI:

B npouecce npenogasaHunst QUCLMNANHBI UCNOMb3YHOTCA Takne Buabl y4ebHomn paboTbl, Kak
nekunn, nNpakTUYeckue 3aHATUHA, KOHTPOSibHble paboTbl, a Tawkke pasfnuyHble BuUabl
camocCTosTeNbHOM paboTbl 0ByyatoLmxcs.

B xoge nEeKUMOHHbIX 3aHATUA HeobXoOUMO BECTM KOHCMEKTMpOBaHWe y4ebHOoro

MaTtepuana, obpawaTb BHAMAHWE Ha KaTeropuun, dopMynMpOBKW, pacKkpbiBalOLiMe copepxaHue
TEX UMM UHbIX SBMIEHMN U NPOLECCOB, Hay4HbIE BbIBOAbLI M NPaAKTUYECKNE peKkoMeHaauunu.
OTO NO3BONMMT BMOCNEACTBUM BCMOMHUTb U3YYEHHbIM MaTepwan, AONOMHUTbL codepXaHue npu
camocTosTenbHon pabote c nuTepaTypor, NOArOTOBUTLCS K 3k3ameHy. Heobxoaumo 3agaBaTtb
npenogaBaTento YTOYHAKLWME BOMPOCbl C Uenbl YSACHEHUS TeOopeTUYEeCKUX MOSTOXEHUN,
paspeLleHnst CNopHbIX cuTyaumn. LilenecoobpasHo gopabaTbiBaTb CBOWM KOHCMEKT fekumn, aenas B
HEeM COOTBETCTByWOLIME 3anuMcu U3 nuTepaTypbl, pPeKoMeHOOBaHHOW npenogasaTenem u
npenycMOTPEHHOM y4ebHOM NporpaMmmon.

MMpakTnyeckne 3aHATMA peanua3yloTcs B COOTBETCTBUM C paboynmm yd4ebHbIM nraHoM npwm
nocriegoBaTenbHOM U3y4YeHUN TeM AUCLUNINHDI.

MpakTnyeckne  3aHATMA  NO3BONAOT  pasBuBaTb Yy  obydarowuxcs  TBopYyeckoe
TeopeTnyeckoe MbIWEeHNne, yMEeHMe CaMOCTOATENbHO W3yyaTb NuTepaTtypy, aHanuMsupoBaTb
NPaKTUKY; y4aT YeTKo (hOpMYynMpoBaTb MbICib, BECTU AUCKYCCUIO, TO €CTb UMEIOT UCKIIOYNTENBHO
BaXKHOE 3HaYeHWe B Pa3BUTMM CaMOCTOATESBHOIO MbILLMEHUS.

B xoge nmoaroToBKM K MpakTUYECKUM 3aHATUSAM OByyalowmMMcs pekoMeHOyeTcs U3yuYnTb
OCHOBHYI0 NuTepaTtypy, O3HAaKOMUTbLCA C AOMOMHUTENbHOW nuTepaTypon. [pu aTom cnepyet
yyecTb pekomeHgauun npenopgasaTend u TpeboBaHus yyebHon nporpammbl. PekomeHayeTtcs
Takke popabaTbiBaTb CBOW KOHCMEKT MeKuuMn, Aenasi B HEM COOTBETCTBYKWOLIME 3anvcu u3
nuTepaTypbl, pEKOMEHOOBAHHOW NpenodaBaTesiemM 1 npegycMOTPEHHOM paboyer NporpaMmon.

B cBA3M C TeM, YTO aKTMBHOCTb OOy4YaloLlerocs Ha MpaKTUYECKUX 3aHATUAX ABnseTcs
npegmMeToM KOHTPONSA ero NpoABWXEHWSI B OCBOEHMM Kypca, TO MOArOTOBKA K TakUM 3aHATUSM
TpebyeT OTBETCTBEHHOIO OTHOLLEHMUS.

PeweHne 3agay — BbINONHeHWe obyvaowWMMnca Habopa npakTUYeCcKUX npegMeTHON
obnacTtu ¢ uenbto BbIpabOTKN HABBIKOB UX PELLEHUS.

Mpexae Yem NPUCTYNUTb K peLLeHnto 3aaad, obyyatoeMycs Heob6xoaMmMo 03HAaKOMUTBLCS C
COOTBETCTBYWOLMMM  pasgenamm  nporpaMmmbl  OUCUMNNWHBI N0 y4yebHOW  nuTepatype,
pEeKOMEHAO0BaHHOM MporpamMMoKn Kypca; nonydvTb OT npenodaBaTensd uHgopmauuio O nopsiake
NpoBeOeHUsA 3aHATUSA, KPUTEPUSAX OLEHKM pes3ynbTaToB paboTbl; NonyynTtb OT npenogaBaTtens
KOHKpPETHOEe 3adaHue N MHOpMauUMI0 O CPpOoKax BbIMOSHEHMS, O TpeboBaHNAX K OOPMITEHNIO U
dhopme nNpeacTaBneHns pesynbTaTos.

Mpn BbINOAHEHUN 3afaHUs HeobXoOAMMO nNPUMBECTM pas3BeEPHYTble MNOSICHEHMS XoAa
pelweHnsa 1 npoaHanuanpoBaTb MOMyYeHHble pe3ynbTathl. [lpn HeobxogmMmocTu oby4varolmecs
UMEIT BO3MOXHOCTb 3a4aTh BOMPOCH! NpenofaBaTtento No TPYAHOCTAM, BO3HUKLLMM NpU peLleHnmn
3agau.




CamocTosiTenbHas pabota ob6y4vatollerocsi sIBMseTCcA OCHOBHbIM CPEACTBOM OBMafeHust
yuyebHbIM MaTepuaniom BO Bpemsi, CBOGOAHOE OT 06s3aTenbHbIX  YY4eBHbIX  3aHATUN.
CamocTosiTenbHas pabota oby4alollerocs Haf ycBOeHWeM y4eBHOro martepuana no yd4eGHom
AMCUMNIMHE MOXET BbIMOMHATLCA B 6MBnMoTeke yHMBepcuTeTa, Y4yebHbIX kabuHeTax,
KOMMbIOTEPHbIX Krlaccax, a Takke B AOMaLLHMX ycroBusx. CoaepxaHne caMoCTosiTeNIbHON paboTbl
obyvatolleroca  onpegensietca  y4eBGHOM  MpPOrpammMoit  AUCUWMMMHBI,  METOAUYECKMMM
mMaTepuanamu, sagaHuaMn 1 ykasaHusamu npenogasarens.

15. NepeyeHb OCHOBHOM U AONONIHUTENLHOM NUTEpPaTypbl, PECYPCOB UHTEPHET,
Heob6X0AUMbIX OIS OCBOEHUSI AUCLUMNIIUHDI
a) OCHOBHasi nuTeparypa:

Ne n/n NcTouHnk

Bbiclias maTtemaTtuka Anst SKOHOMMCTOB : y4ebHuk / H. L. Kpemep, B. A. MyTko, V. M. TpuLuuH,
M. H. ®puamaH ; pea. H. L. Kpemep. — 3-e usa. — Mocksa : FOHUTKH, 2015. — 482 c. : rpad. —

L (BonoTon choHa poccuickmx y4ebHukoB). — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=114541 — ISBN 978-5-238-00991-9.
BanawvH, K. B. Teopusi BeposiTHOCTEN U MaTeMaTuyeckasi ctatuctuka : y4ebruk / K. B. banguH,
> B. H. bawnkikos, A. B. PykocyeB. — 3-e nsg., ctep. — Mockaa : dawkos u K°, 2020. — 472 c. : vn.

— Pexxum goctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=573173 —
Bubnwuorp.: c. 433-434. — ISBN 978-5-394-03595-1..

Caxaposa, JI. B. Maremaruka : yueOHuk : / JI. B. CaxapoBa ; PocroBckuii rocyaapcTBeHHBIN
sxoHomuueckuii yHuBepcurer (PUHX). — PoctoB-Ha-/lony : U3narenscko-nonurpaduyeckuii KOMILIEKC
3. PIOY (PUHX), 2017. — 116 c. — Pexxum nocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=567421 (gata obparenus: 30.10.2021). — Bubarorp. B KH.
— ISBN 978-5-7972-2361-0.

MBaHoBa, C. A. JluHenHas anrebpa : yuebHoe nocobue : / C. A. MiBaHoBa, B. A. NaBckun ;
KemepoBckuii rocygapCTBEHHbIN YHUBEPCUTET. — 2-€ u3g., nepepad. n gon. — Kemeposo :

4, KemepoBckuii rocygapcTBeHHbIn yHuBepceutet, 2019. — 125 c. : vn., Tabn. — Pexum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=573547 (naTta obpaLieHus:
30.10.2021). — bubnuorp. B kH. — ISBN 978-5-8353-2359-3.

0) AononHuTensHaa nutepaTtypa:

Ne n/n McTouHnk

1. MwuHopckui B.IN. C6opHMK 3agad no Bbiclien Matematuke.- M.: Hayka, 2005. — 352 c.

Kpemep H.LU. Teopusa BepoATHOCTEN U MaTeMaTMyecKkasi CtaTucTmka:[y4ebHuk ons ctyq. By30B,
2. 06yy. no akoH. cneu.]/ H.LU. Kpemep — Mockea: FOHNTK, 2010 — 550 c.- ISBN 978-5- 238-01270-
4

"mypmaH B. E. Teopusi BEpoATHOCTEN M MaTeMaTnyeckas ctatucTuka ; ydebHoe nocobue ons
3. ctyg. By3oB / B.E. T'mypmaH .— N3g. 11-e, ctep. — M. : Bbicw. wk., 2005 .— 478, [1] c. : vn.,
Tabn. — MNpegm. ykas.: c.474-479 .— ISBN 5-06-004214-6.

"MmypmaH B. E. PykoBoACTBO K peLleHnio 3aay no Teopun BEPOATHOCTEN U MaTeMaTuyeckom

4. cTaTucTuke : y4ebHoe nocobue onsa ctyg. By3os / B. E. T'mypmaH .— UN3g. 10-e, ctep. — M. :
Bbicwasg wkona, 2005 .— 403, [1] c. : un., Tabn. — ISBN 5-06-004212-X.
5 Kanununa B. H. MaTtemaTtnyeckas ctatuctuka : [YuyebHuk anga cpeg. cneu,. y4eb. 3aBegeHmn] /

B.H. KanunuHa, B.®. MNaHknH .— 2-e n3g., ctep. — M. : Bbicw. wk., 1998 .— 335, [1] c. : un. —
ISBN 5-06-003496-8 : 17.60.

Kpacc M. C. MaTtemaTtuka ansa akoHomuyeckoro 6akanaespuara : y4ebHuk ans ctyq., obyd. no

6. HarnpaBneHuo "OKOHOMUKA" 1 3KOH. cneumansHocTam / M. C. Kpacc, B.I1. YynpbeiHoB ; Akag. Hap.
x03-Ba npu Npaeutensctee Poc. Pegepauun .— M. : deno, 2005 .— 574, [1] c. : vn., Tabn. —
Bubnwuorp.: c.568 .— lNpegm. ykas.: ¢.569-575 .— ISBN 5-7749-0404-0.

LWnnayes B. C. . Kypc Bbicwien matematukm : y4ebHuk / B.C. LUnnaves ; nog pea. A. H. TnuxoHoBa
7. .— 2-e u3a., nepepab. u gon. — M. : IpocnekT : Bendu, 2004 .— 560 c. : un. — ISBN 5-98032-
337-6 (B mep.).

Lnnayes B. C. 3agayHuk no BbiclLen maTtemaTuke : yyebHoe nocobue ans ctyq. sysos / B.C.
LLnnayeB .— 3-e n3a., ctep. — M. Bbicw. wk., 2003 .— 303, [1] c. : un. — ISBN 5-06-003575-1.

Kpacc M.C., YynpbiHoB B.I1. OCHOBbLI MaTreMaTuK1 1 ee NPUNOXEHUS B 3KOHOMUYECKOM
obpasoBaHun:YuebHuk — M.: N3g. «eno», 2001. — 688c.

MeTogunyeckue ykasaHus 4N camocToaTenbHOM paboTbl CTyaeHTOB No Kypcy "MaTtematuka”
10. [OnekTpoHHbIN pecypc] : Ang cTya. 1 Kypca 3KoH. hak. no HanpaeneHnsM "MeHemKMeEHT" 1
"YnpaeneHue nepcoHanomM". Y.1. Marematnyecknii aHanms / BopoHex. roc. yH-T ; [cocT.: O.C.



https://biblioclub.ru/index.php?page=book&id=114541
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=567421
https://biblioclub.ru/index.php?page=book&id=573547
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%93%D0%BC%D1%83%D1%80%D0%BC%D0%B0%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6211&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0,%20%D0%92%D0%B5%D1%80%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%9A%D1%80%D0%B0%D1%81%D1%81,%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6875&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

Bownwes, J1.A. WnwkuHa, C.C. WekyHcknx, A.A. KOpoa] .— OneKTpoH. TEKCTOBbIE AaH..—
BopoHex, 2015 .— 76 c.

OcHoBbI MaTemMaTHM4eCKOro aHanusa : ydebHoe nocobue / [B.B. daBHuc n ap.] ; BopoHex. roc. yH-T
11. .— BopoHex : agatenbckuin gom BI'Y, 2017 .— 203 c. : un., Tabn. — ABT. yka3aHbl Ha obopoTe
TMT. N. — Bbubnwuorp.: c. 203 .— ISBN 978-5-9273-2526-9.

MeToanyeckne ykasaHus Ons camocTosATenbHOW paboTbl CTyAeHTOB no kypcy "Martemartumka”
(JluHenHas anrebpa u Teopusi BEPOATHOCTEN M MaTemaTMyeckasi cTaTucTvka) [OneKTPOHHbIN

12. pecypc] : OnA CTyd. 2 K. 3KOH. bak. no HanpasneHuam "MeHemxmeHT" u "YnpaeneHue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. daeHuc. O.C. Bouwena, J1.A. WWunwknHa, C.C.
LLlekyHCcKnx]] .— OneKkTpoH. TekcToBble AaH. — BopoHex, 2015 . — 102 c.

B) 0a3bl AaHHbIX, I/IHd)OpMaLI,MOHHO-CI'IpaBO‘-IHble 1N NONCKOBbIE CUCTEMbI.

Ne NcTOYHUK
1. «https://edu.vsu.ru/ — obpasoBaTenbHbIA NopTan «ANeKTPoHHbIN yHUBepcuteT BITY»/LMC Moodle
2. https://e.lanbook.com/
3. https://biblioclub.ru/

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHns Ansi CaMOCTOATeNNbHOM paboTbl
CamoctosiTenbHas pabota oOyvalolmMXca HanpaBfieHa Ha CaMOCTOATENbHOE W3yveHue
OTAENbHLIX TEM W BOMNPOCOB y4vebHom ancumnnuHel. CamocTodTenbHasi paboTta saBnsieTcd
obaszaTtenbHOn Ana Kaxgoro obydvatowerocs, ee obbem no yvebHOMYy Kypcy onpegensertcs
y4yebHbiM nnaHom. [lpu camocTtoaTenbHon pabote obydvarowmica B3aMMOOENCTBYET C
peKkoMeHA0BaHHbIMM MaTepuanamm npyM MMHMMarnbHOM yyYacTum npenogasaTens.

CamocTtoatenbHas paboTa ¢ yuebHukammn, y4ebHbIMM NOCOBMAMMU, HAYYHOW, CIPaBOYHON U
nonynspHoON nuTepaTypour, Matepuanamu nepuoamnyecknx usgaHui u pecypcamm cetu Internet,
CTaTUCTUYECKNMM [aHHbIMK SBNsSieTca Haubonee 3pdeKTUBHBIM METOAOM MOSNYYEHUS 3HaAHWMN,
Nno3BoNisieT 3HaYUTENbHO aKTMBM3MPOBATbL MPOLIECC OBMNadeHuss MHgopmaumen, crnocobeTeyeT
bonee rnybokoMy YCBOEHWMIO KU3y4yaemoro Mmarepuana, dqopmMupyeT Yy obyvarwmnxca cBoe
OTHOLLEHWNE K KOHKpPETHOM npobneme.

Bonpocbl, KOTopble BbI3bIBaAOT Yy 0OyYaloLWMXCH 3aTPyAHEHMS MPU NOArOTOBKE, AOMMKHbI
ObITb 3apaHee CcGOPMYNMpPOBaHbl M O3BYYeHbl BO BpeMs 3aHATUA B ayautopum Ans
AOMNOMHUTENBHOIO pa3bACHEeHNA NpenogaBaTtenem.

[ns obecneyeHus camocTosATENbHON paboTbl Ha kKadegpe HPOPMALMOHHBIX TEXHOSOTUM W”
MaTeMaTU4eCKUX MeTodOB B  OKOHOMUMKE paspaboTaHbl MeTogudeckMe  ykasaHus K
camocTosTeNnbHOM paboTe CTy4eHTOB.

Buabl camoctoaTenbHOM paboTbl: KOHCMEKTUPOBAHME Y4YeOHOM M Hay4yHOW nMTepaTypbl;
npopaboTka y4yebHOro matepmana (Mo KOHCMEKTam nekuun, y4yebHOm M Hay4yHom nuTepaTtype);
paboTa B 3NEKTPOHHON GMONMOTEYHOM cucTeme; paboTa C MHAOPMALMOHHBIMW CNpaBOYHLIMU
cucTeMami, BbIMOSIHEHME OOMALUHUX 33adaHun (MpakTUYecKMX U TeopeTU4ecKuX); BbINOSNIHEHME
KOHTPOSbHbIX paboT; noAroToBKa K MNpPaKTUYECKUM 3aHATUSM; pabota ¢ Bonpocamu  Ans
caMornpoBepKH.

Ne n/n MNcTouHmK

MeTogunyeckue ykasaHus Ansi CamoCTosiTeNbHOW paboTbl CTyaeHToB no kypcy "Matemartumka"
[OnekTpoHHbIN pecypc] : ona ctyd. 1 Kypca 3koH. dak. no HanpaBneHuam "MeHemXMeHT" 1
"YnpaeneHne nepcoHanom". Y.1. Matematnyeckun aHanums / BopoHex. roc. yH-T ; [cocT.: O.C.
Bouwes, JI.A. WuwknHa, C.C. LWekyHckux, A.A. KOpoBa] .— O3NeKTpoH. TEKCTOBble AaH..—
BopoHex, 2015 .— 76 c.

MeTogunyeckue ykasaHus Ansi camocTosiTenbHoW paboTbl CTyAeHToB no kypcy "Matemartmka"
(JTuHenHasa anrebpa n Teopus BEPOATHOCTEW M MaTeMaTudeckasi CTaTucTvka) [OneKTPOHHbIN
2. pecypc] : Ons CcTya. 2 K. 3KOH. pak. no HanpasneHuam "MeHeoxmeHT" n "YnpasneHue
nepcoHanom" / BopoHex. roc. yH-T ;[ cocT. : B.B. dasnuc. O.C. Bownwesa, J1.A. WnwkuHa, C.C.
LLlekyHcknx]] .— OnekTpoH. TeKkcToBble AaH. — BopoHex, 2015 . — 102 c.

17. UHdopmaumnOHHbIE TEXHONOornu, MUcnonb3yemble Ans peanu3auum y4yeOHOWM
OUCLUMMNIUHBLI, BKJOYas nporpamMmMHoe obGecnevyeHMe W MHQPOPMaLUNOHHO-
cnpaBoO4Hble cUCTEMBI (MPU HEOBXOANMMOCTH)



lMporpamma Kypca peanusyeTcs C NpMMEHEHNEM ANCTaHLUMOHHbLIX 06pa3oBaTeNibHbIX TEXHOOMMN
OneKTpoHHO-6MbnmoTevHasn cuctema «YHmBepcuteTckast bubnuoteka online». URL:

old.biblioclub.ru

OnekTpoHHbIn katanor 3HB BIY. URL: lib.vsu.ru

18. MaTepuanbHoO-TeXHUYeCKoe obecneyeHme AUCLUNIIUHDI:
CneuunanusmpoBaHHaa mebenb CTOMbl, CTyMbsA, AOCKa, HOYTOYK, MPOEKTOp, 9KpaH Ans
npoekTopa HacTteHHbl, WHDMI-npuemHuk, r. BopoHex, yn. Xonb3yHoBa, 428

19. ®OHA OLEHOYHbIX CPEeacTB:
19.1. lNepeyeHb KOMNETEHLUN C YyKa3aHMEM 3TanoB (hopMMpOBaHUA U NNAHUPYEeMbIX

pe3ynbTaToB O0y4YeHuA

Koa m MnaHupyemble pe3ynbTaTbl 06y4YeHUs ATtanbl »0C
coaepxxaHue (nokasaTtenu AOCTUXEHUSA 3aAaHHOIO YPOBHA copmupoBaHus (cpeacTBa
KOMMNeTeHuuun OCBOEHUSA KOMNEeTeHUU NocpeacTBOM KOMMeTeHuun oLeHMBaHuA)

cdopmmpoBaHusa 3HaHUN, YMEHUN, HAaBbIKOB) (moaynu,
pasgensbl
AUCLMNIIUHBI U
nx
HauMeHoBaHusA)
Ol1K-6 3HaTb: - OCHOBHbIE MOHATUS W WHCTPYMEHTbI | ONEMEHTbI Teopuy Tect
BrnageHve MaTemMaTM4eckoro adanusa, nuHenHol anrebpbl, | MHOXECTB.
mMeTofamu Teopuu BEPOSITHOCTEN n MaTemaTuyeckoii | BEKTopbI 1
NPUHATUSA CTaTUCTUKM. mMaTpuubl CucTeMbl
peLueHnn B NNHENHbIX
ynpasneHun ypaBHEHUI.
onepaunoHHO EBknnaosbl
n NPOCTPaHCTBA.
(npounsBoacTs MNocnepoBaTenbHO
€HHOWN) ctn. MNpegen
AeaTenbHOCTb nocnegosaTernbHO
to cTn. OyHKUMN.
opraHusauumm Mpeaen dyHKUMK.

HenpepbIBHOCTb
dyHKUMN.
OndpdepeHumansbH
o€ ncyucneHmne

G YHKLMM OQHON
nepemMeHHOMN.
MpumeHeHne
anddepeHumansH
Oro ncYMcneHns K
nccrnegoBaHuto
dyHKUMA.
HeonpeneneHHsblii
WHTerpan.
OnpeneneHHbin
WHTerpan.
HecobcTBEHHbIE
WHTerpanbi.
DyHKUUM MHOTUX
nepeMeHHbIX.
Yucnosbie n
dyHKLMOHanNbHbIE
psabl.
OudbdepeHumansH
ble YpaBHEHWSI.
OcCHOBHbIe
MOHATUSA NTMHEWNHON
anreopsbl.




OcCHOBHble
MOHATUSA NIMHENHOMN
anrebpbl.
OcCHOBHble
NMOHATUS Teopum
BEPOSITHOCTEN.
BeposaTHOCTHOE
NPOCTPaHCTBO.
OcHoBHbIE
TeopeMbl TeOpUN
BEPOSTHOCTEN.
Cny4aiHble
BENUYUHbLI U
cnocobbl nx
3apaHus.
Yucnosble
XapaKTepUCTUKM
cny4vanHbIX
BEITUYUH.
OCHOBHbIe 3aKOHbI
pacnpegeneHus.
3akoH 6onbLunx
yucen u
LeHTpanbHas
npeaenbHas
Teopema.
CraTtuctnyeckoe
onucaHue
pe3ynbTaToB
HabnogeHun.
CraTtuctnyeckue
METOAbI OLIEHKN
napameTpoB.
MpoBepka
CTaTUCTUYECKNX
rmnoTes.

YmeThb:

- pewartb TuWMoBble
nucrnonb3yemble Mnpu
peLLeHuni;

- UCNOJIb30BaTb MAaTEMATUYECKNI A3bIK U
MaTeMaTU4EeCKy0 CUMBOJMKY MPW NOCTPOEHNM
OpraH13aLMOHHO-YNpPaBNeHYECKMX MOAENEN;

- obpabaTbiBaTb aMnupu4eckme "
3KCMEepPUMEHTanbHbIE AaHHbIE;

-pelaTb TMMNOBbIE OpraHM3aLNOHHO-yNpaBrieHYeckue
3a4ayn, NpoBOAUTb WX  aHanu3,  nonyyatb
KONNYECTBEHHbIE COOTHOLLEHMUS;

- MUCMONb30BaTb MaTemMaTU4yecKuin annapat npu ans
PELLEHNS TEOPETUYECKUX U NPUKINAAHbIX 3a4ay;

- copepXaTenbHO WHTEPNPeTUpoBaTb MOMyYeHHbIe
KONMUYECTBEHHbIE Pe3ynbTaThbl.

MaTemMaTn4eckme
NPUHATUN

3agauu,
ynpaBneH4YecKmx

Pewwenne 3apad
UIOCTPUPYIOLLINX
onepauumn Hag
MHOXXecTBaMu c
NOMOLLIbIO
anarpaMmm
Onnepa. PeweHne
3agad c
Mcnonb3oBaHNEM
onepauuni Hapg
MaTtpuuamm:
CINOXEeHne maTtpu,
YMHOXeHne
Martpuu.
Bblumcnernune
onpegenuTenen
Martpuy,
pasnuyHbIX
nopsiakoB
HaxoxoeHune
obpaTHbIX

mMaTpuul.
Bbluncrnenmne
paHra matpuu.
PeweHne cuctem n
JINHENHbIX
ypaBHEHUW Cc n

MpakTnyeckue
3aaHus.
KoHTponbHble
paboThbl.




nepemeHHbIMN.
PelueHune cuctem B
MaTpudHoOm
dopwme. MeTon
YKoppaHa -
laycca. [Mpasuno
Kpamepa.
PeweHne cucrem
m ypaBHEHWA C n
nepeMeHHbIMU.
Teopema
KpoHekepa -
Kanenu (npasuno
paHra). PewweHne
CUCTEM TNUHENHbIX
O HOPOAHbIX
YypaBHEHWUIA.
HaxoxpneHue
dyHOaMeHTarnbHOM
cucTeMbl
peweHun. CaA3b
Mexay
peLleHnsaIMm
HeogHOPOOHOWN
cuctemomn 7
COOTBETCTBYIOLLIEN
en OAHOPOLHOM
cuctembl. O6Lee,
yacTHoe 7
©asncHoe
pelleHme CUCTeEM
NVHENHbIX
YpaBHEHUI.
HaxoxpeHue
COBCTBEHHbIX
3HaYeHun 7
COBCTBEHHbIX
BEKTOPOB
MaTpuublbl.
MoHATne
dyHKUMN.
HaxoxpeHue
obnactn
onpegeneHus 7
obnactn 3Ha4yeHusi
dyHKUMA.
Bbluncnenune
npegenos
dyHKLMI "
packpbiTe
HeonpeaeneHHoCT
en.
HeonpepeneHHocT
0 o

M —, —, 0—00,

’ l

0 o
0-c0. [lepBbit ©
BTOpOW
3ameyaTtenbHble
npegensi.
Wccnegosanune
HenpepbIBHOCTU
YHKUMM B TOYKE U




Ha  MpoMexyTKe.
HenpepbIBHOCTb
3MNeMeHTapHbIX
dYHKUMA.
HaxoxgeHue Touvek
paspbiBa yHKLMK,
Knaccudpvkaumna
ToYek paspbiBa.
BbluncneHne
NPOun3BOSHON.
"eomeTpuyeckun u
3KOHOMMUYECKUIA
cMbicn
NPOW3BOAHOW.
OvndbdepeHumnposa
Hue CYMMBbI,
pasHoCTH
npousseneHus,
YaCTHOro (PyHKUUN.
OundbdepeHumnposa
Hue
3NeMeHTapHbIX
dYHKUMA.
Bbluncnexne
NPOV3BOLHON
CNOXHON (hyHKUUN,
npvem
norapmgmmyeckor
o]
anddepeHumpoBa
Hus. BbluucneHve
anddepeHuymanos
pasnnyHbIX
dYHKUMA.
Bbluncnexve
NPOM3BOAHbIX 7
anddepeHumanos
BbICLUMX MOPSAOKOB.
Wccneposanue
DYHKUMA:
HaxoxgeHue
acuMmnToT rpaduka
dyHKUMA,
npoBsepka
Heobxogunmoro
yCcroBus
3KCTPEMYMA,
HaxoxgeHue
CTauMOHapHbIX
ToJeK, MpoBepka
AOCTaTO4HbIX
yCrnoBun
3KCTPEMYMA,
HaxoxgeHue
WHTEpPBAarnoB
BbIMYKNOCTH
dYHKUMN U TOYeK
neperuoa.
MocTpoeHue
rpadomkoB
dyHKLMI c
NMOMOLLbIO
NpOBEAEHHOIO




nccrnegoBaHus.
Bbluncnerune
HeonpeaeneHHbIX
WHTErpanos oT
OCHOBHBbIX
3MNeMeHTapHbIX
dyHkumn.  MeTopq
3ameHbl
nepemMeHHoOMN.
MeTon
WHTErpnpoBaHus
no yacTsm.
OcCHOBHble  TuUMbI
WHTErpanos
OepyLnecs no
YacTsM.
WHTerpuposaHve
TpUroHoMeTpuyeck
nX QYHKLMNA.
PasnoxeHue
paunoHansHon
apobu Ha cymmy
NPOCTENLLNX
apoben.
WHTerpuposaHve
paumoHanbHbIX
dyHkumn.  MeTtoa
HeonpeaeneHHbIX
KO3 PULIMEHTOB.
WHTerpupoBaHue
NPOCTENLLMX
nppaumnoHarnbHbIX
dYHKUMA.
Bobluncnexve
onpeaeneHHbIX
WHTEerpanos c
NCMNOMNb30BaHNEM
dopmynsbl
HbtloToHa -
JleibHuua.
WHTerpupoBaHue
no 4yactam n meTog
3ameHbl
nepemMeHHom B
onpeaeneHHom
WHTEerparne.
MpunoxeHna
onpeaeneHHoro
WHTerpana.
BbluncneHne
HeCOBCTBEHHbIX
WHTErpanos c
©eCckoHEeYHbIMM
npegenamm
WHTErpUpOBaHUS 1
HeCOBCTBEHHbIX
WHTErpanos oT
HeorpaHWYeHHbIX
dYHKUMA.
Bbluncnexue
YaCTHbIX
NPOM3BOAHbIX 7
anddepeHumanos




nepBoro nopsigka
dYHKUMM  MHOTUX
nepeMeHHbIX.
Bbluncnenune
npou3BogHOM MO
HanpasneHuto 7
rpagueHTa.
OudbdepeHumnposa
Hune CINOXHOWM
dyHKUMK.
Bbiuncnenune
YacTHbIX
NPON3BOAHbIX "
anddepeHumnanos
BbICLUMX MOPSIAKOB.
Mcnonb3oBaHue
PYHKUMA  MHOIUX
nepemeHHbIX B
3KOHOMUYECKON
Teopuu.
HaxoxpeHue
nokanbHoro
3KCTpEMyMa
PYHKUMM  MHOTUX
nepemMeHHbIX.
HaxoxpeHue
YCITOBHOIO
3KCTpEMyMa
QYHKUMM  MHOTUX
nepemMeHHbIX c
Mcnonb3oBaHNEM
meToada
MHOXUTEenemn
Jlarpanxa.
BbluncneHune
BEpPOSTHOCTEM  C
Mcnonb3oBaHMEM
KOMOBUHATOPHbIX
CXem 7
KIriaccuyeckom
dopmynbl
BEPOSITHOCTW.
Pewenne 3apgay c
Mcnonb3oBaHMEM
Teopema
CIoXeHus
BEpOATHOCTEN AN
COBMECTHbIX "
HECOBMECTHbIX
cobbITHIA; TeopeMbl
YMHOXeHua  ans

3aBMCMMbIX 7
HEe3aBNCUMbIX
coObITUIA;
dopMynbl  NOMHOM
BEPOATHOCTH,

¢dopmyn  baiieca
PeweHne 3apgay c
Mcnonb3oBaHNEM
dopmynel
BepHynnu.
HaxoxoeHune
HanBeposiTHenLer




o] yncna
nosiBNeHns
coObITHA B
nocrniegosaTenbHO
CTM HE3aBUCUMBIX
UCMbITaHWA.
PeweHne 3apay c
NCMNONb30BaHNEM
TEOpEMbI
MyaccoHa,
nokansHoW "
WHTErpanbHoOm
Teopem MyaBpa —
Jlannaca.
PeweHne 3apay Ha
nocTpoeHne psaga
pacnpegeneHus
ANCKPETHON
cnyyanHom
BENUYUHbI.
MocTpoeHue
DYHKLMM
pacnpegeneHus
ANCKPETHbIX "
HenpepbIBHbIX
CnyYanHbIx
BEMUYH.
HaxoxpeHue
DYHKLMM
NIOTHOCTK
pacnpegeneHuns
BEPOSATHOCTEMN
HenpepbIBHOM
cnyyanHom
BEMUYUHbI.
HaxoxpeHue
BEPOATHOCTH
nonagaHusi
HenpepbIBHOM
cnyyanHom
BEMNYUHBI B
3aJaHHbIN
WHTEpBarn.
PeweHne 3agay Ha
BblYMCIIEHME
MaTemaTu4ecKoro
oXugaHms
ANCKPETHbIX "
HenpepbIBHbIX
CnyYamnHbIX
BEMWYMH,  MOAbl,
Me[MaHbl,
ancnepcum
ONCKPETHbIX "
HernpepbIBHbIX
CnyYamnHbIxX
BEMVYVH.
MpoBepka
OCHOBHbIX CBOWCTB
YUCIOBbIX
XapaKTepUCTUK.
HavyanbHble "
LeHTpasibHble




MOMEHTHI
CnyYamnHbIx
BEMUYVH.
AcummeTpus.
Okcuecc.
BbluncneHne
YNCINOBbIX
XapaKTepUCTUK ¢
NCMNOMb30BaHNEM
Excel.

PeweHuve 3agay Ha
NCMonb30oBaHne
OMHOMManbHoro,.r
€0MEeTPUYECKOrO,
rmnepreomMeTpuyec
Koro 3aKOHOB
pacnpegenenus,
3akoH [lyaccoHa.
PaBHOMepHbIV
3aKOH.
HopmanbHbIn
3aKOH.
Bbluncnenne
BEPOSAATHOCTU
nonagaHusi
cnyyanHom
BEMUYUHbI,
NoAYNHEHHOWN
HOpManbHOMY
3aKOHY, B
3aJaHHbIN
WHTepBarn.
MpaBuno “Tpex
curm”.
MNokasaTenbHoe
pacnpegerneHue.
MocTpoeHue
BapuauoHHOro
paad, HaxoxgeHve
€ro xapakTepucTuk
" rpacmyeckoe
n3obpaxeHue.
MocTpoeHue
rmcTorpambl,nonur
OHa.. BbIGopouHbIf
aHanor  yHKumMm
pacnpegenenns —
amnmpuyeckasi
dyHKLMA
pacnpegeneHus.
BbluncneHne
YNCIOBbIX
XapaKTepucTUuK
BbIOOpPOYHOro
pacnpegeneHus:
BbIOOpOYHOE
cpepnHee,
BblOOpOYHasi
auncnepcus,
MegmaHa,
acMMMeTpus,
aKcLecc,
BbIOOPOYHbIE




MOMEHTBI.
MoHATNE  OueHKn
napamMeTpoB.
MpoBepka
CBOMCTBA OLIEHOK:
COCTOSATENBHOCTb,
HECMELLLEHHOCTb,
3P HEKTUBHOCTb.
HaxoxgeHue
TOYEYHbIX 7
WHTEpPBarbHbIX
OLLEeHOK
napameTpoB
pacnpegeneHus.
MocTpoeHue
O0BepUTENbHbIX
WHTEpPBaroB.
HaxoxaeHue
OLLEHOK ans
BbIGOPOYHOro
cpeaHero 7
BbIGOPOYHOM
aucnepcuu.

Bnapetb: Mcnonb3oBaHus KoHTponbHble
- OCHOBHbIMW MaTEMaTUYECKUMW MOHATUSIMW B BUAE | TEOPUM MHOXECTB | paboThl.
MaTeMaTM4yeckux Moenen Havbonee BaXHbIX, | ONS peLleHus
CYLLIECTBEHHbIX CBA3EN B 3KOHOMUKE U yNpaBneHnu; npuKnagHbIX

- MaTemMaTU4YeCcKuMu, CTaTUCTUYECKUMU n | 3apgau.
KONMMYECTBEHHBIMW MEeTod4aMM pPELLEeHNs TUNOBbIX | Micnonb3oBaHue
OpraHM3aLMOHHO-YNpaBeHYeCcKnx 3agau. D YHKLMIA MHOTUX
NepeMeHHbIX B
3KOHOMUYECKON
Teopuu.
Cratucrtumyeckoe
onucanue
pe3ynbLTaToB
HabnogeHun.
CraTtuctmyeckue
MeToabl OLIEHKM
napameTpoB.
Mpoeepka
CTaTUCTUYECKUX
rmnoTes.

MpomexyTouyHas aTTecTaums KM

19.2 OnucaHue KpuTepuMeB W LIKanNbl OLEHMBAHMA KOMMNeTeHUun (pe3ynbTaToB
o0y4yeHus1) Npu NPOMEXYTOYHOWN aTTecTauum

[ns oueHMBaHUA pe3ynbTaToB 00y4YeHMsT Ha 3a4eTe/aK3aMeHe MCMOSb3YIOTCS cnegylwme
nokKas3aTtenu:
- BnageHune TeopeTn4eCKkMMm oCcHOBaMM TINHENHOWN anre6pb|, MaTeMaTn4eckoro aHanmaa, Teopun
BEPOATHOCTEN N MaTEMATUYECKON CTaTUCTUKN;
- YMEeHUE NpuMeHATb TeopeTUYEeCKNE 3HaHNA ONA pelleHnA NpakTUYeCKnX 3agav,
- YMEeHMe pelatb TUNoBble 3agadn TNIMHENHON anre6pb|, MaTeMaTun4eckoro aHanmsa, Teopuu
BepOﬂTHOCTeVI N MaTemMaTn4ecKon CTaTUCTUKK, NPOBOOAUTb X aHamnuna, nosfiydaTtb KOfiM4eCTBeEHHbIE
COOTHOLWEHWUH;
-yMeHMNEe M1Cnonb3oBaTb MaTemMaTU4ecKnin annapat npun peweHnmn TeopeTndeCknx U npuknagHbix
3apav;
- BllageHne OCHOBHbIMM MaTeMaTU4eCKMMU MNOHATUAMU B BUOE MaTeMaTUveCKux Mon,ene|7|
Hanbonee CyLECTBEHHbIX CBs13ell B 9KOHOMUKE U ynpasneHuu;
- BnhageHne matemMaTuveCKMMu, CTaTUCTUYECKUMMN N KOJTIMYeCTBEHHbIMKM MeToaaMU peLlleHUdA
TUNOBbLIX OpraHn3auMOHHO-yNpaBneH4YeCKMX 3aaad.




,D,J'If-l oueHnBaHNA pe3ynbTaToB 06y‘-IeHI/IF| Ha 3a4veTe UCNOoJ1b3yeTCA — 3a4TeHO, HE 3a4TEeHO.
,D,J'If-l oueHnBaHNA pe3yrnbTaToB o6yquV|;| Ha 3K3aMeHe NCNoJib3yeTCA 4-6annbHas LWKana:
COTITMHYHO», «XOPOLUO», «yAOBNETBOPUTENIbHO», KHEYOQOBJIIETBOPUTEITIBHO».
CoOOTHOLLEHNE NoKasaTenen, Kputepues U WKasbl OUEeHBaHUA Pe3yribTaToB o6y'-|eH|/|;|.

Kputepuii oleHMBaHUA KOMNEeTeHUUH

YpoBeHb
ccopmMmupoBaHH
ocTun
KOMMeTeHUUNn

LLIkana oLeHOK

O6yyatoLmiics B NOMHOM Mepe BrnafeeT NOHATUMHBIM annapaTom
NuHerHo anrebpbl MaTteMaTU4Yeckoro aHanusa U Teopuu
BEPOATHOCTEA M MaTemMaTUdeckoi CTaTUCTMKM, CrocobeH
NPUMEHSTE TEOPETUYECKNE 3HAHWUSA OJ1S1 PELUEHUS MPaKTUYeCKUX
3agad; ymeeT pelatb TWUMOBblE 3afaynM NUHEWHoW anreGpbl,
mMaTemMaTU4yeckoro aHanmM3a W TeopuM BeposiTHOCTEN W
mMaTemMaTU4yecKon CTaTUCTUKW, NMPOBOAWUTbL UX aHanus, nonyyaTb

Konn4yecTtBeHHbIEe COOTHOLUEHUA, ymeet Mcnonb3oBaTb
MaTemaTU4eCcKuin annapart npun peweHun TeopeTndecknx u
NPaKTN4eCKnX 3afau; BnapgeeTt MaTemMaTn4eCcknmMmu,

CTaTUCTUYECKMMMN U  KOJTMYeCTBEHHbIMM MeTodaMU peLleHund
TUNOBbLIX 3aau.

lNosbiweHHbIU
yPOBEHb

Omnu4Ho

O6yvarowmnca BnageeT MNOHATUMHBIM  annapaToM  JIMHEHON
anrebpbl, MaTemMaTU4YeCKOro aHanmsa M Teopun BeposiTHOCTEN U
MaTeMaTU4ecKkon CTaTUCTUKWU, NPU NPUMEHEHUN TEOopPEeTUYECKMX
3HaHWA Ons pelleHusl  NpakTUYeckMx 3agadvy  gonyckaeT
He3HauyMTernbHble OWWOKM, nNpW pelleHMn TUMOBLIX 3apay
nuHenHon anrebpbl, MaTemMaTu4ecKkoro aHanusa, Teopuu
BEPOATHOCTEM W MaTreMaTU4ecKoW CTaTUCTUKM  [OnycKaeT
HEe3HauYUTENbHbIE BbIYUCIIUTENbHBbIE OLUMOKM; YyMEeT NpoBOAUTb
aHanu3 TUMNOBbLIX 3aJadv NMHENHON anrebpbl, MaTemMaTudecKkoro
aHanusa, Teopun BEPOSATHOCTEN U MaTeMaTUYECKOW CTaTUCTUKM,
nonyyaTb KOJMMMYECTBEHHbIE COOTHOLLEHMS; YMEET MUCMONb30BaTh
MaTeMaTU4eckMin annapat npu peLeHUn TEOPETUHECKNX W
NPaKTU4ECKMX 3ajau; BnageeTt MaTeMaTU4ecKUMm,
CTaTUCTMYECKAMN W  KOJNIMYECTBEHHbIMM METOL4aMU  peLUeHus
TUMNOBbLIX 3agau.

Ga3zosnbiti
YpOBEHb

Xopowo

Ob6yvarowmnca 4acTMyHO BriageeT TeopeTU4ecKMMM OCHOBaMM
NHEeHON anrebpbl, MaTeMaTM4ecKkoro adanmsa, Teopuu
BEPOATHOCTEN WM MaTemMaTU4eckoW CTaTUCTUKW, He yMeeT
NPUMEHATb TEOPETUYECKNE 3HAHUSA ANS peLleHus NpakTUyYecKmx
3aga4y, pgonyckaeT OWMWOKM npu  pelleHun TUMNOBbIX 3adad
NUHeHon  anrebpbl, MaTeMaTU4ecKoro adHanmsa, Teopun
BEPOATHOCTEM W  MaTeMaTM4Yeckom CTaTUCTUKK; CnocobeH
dparMeHTapHO NPOBOAUTL aHanM3 TUMOBLIX 3aday FIMHENHON
anrebpbl, MaTeMaTU4ecKkoro aHanm3a, TeopuMn BEpPOSTHOCTEN U
MaTeMaTU4eCKOW  CTaTUCTUKK, MonyyaTb  KONMWYECTBEHHbIE
COOTHOLLEHMS; ymeeT hparMeHTapHo ncnonb3oBaTb
MaTeMaTM4YeCKUn annapat npu peleHnn TeopeTUYeCcKux wu
npakTM4eckMx 3agay; BrnageeT YacTUYHO MaTeMaTU4eCKUMu,
CTaTUCTUYECKMMU W KONWYECTBEHHbIMM METO4aMu  peLleHus
TMMNOBbIX 3agau.

lNopozoeniti
ypOBeHb

YdoenemeopumesibHO

OO6yyaoLwmncs AeMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble
3HaHWs TEOPETUYECKNX OCHOB NIMHENHON anre0pbil,
MaTeEMaTM4YeCKOro  aHanusa, TeopuM  BEPOSTHOCTEN WU
MaTeMaTM4YECKON CTATUCTWKWU, AONyckaeT rpybbie owmbku npwm
peLleHnn TUMOBBIX 3a4ad JIMHEHON anredpbl, MaTemMaTuy4eckoro
aHanmsa, TeopuUn BEPOSTHOCTEN M MaTEMATUYECKON CTATUCTUKW,
He yMeeT UCMOoNnb30BaTb MaTEMaTMYECKUIA annapaTt Npu peLleHnm
TEOPETUYECKNX U MPAKTUYECKUX 3a4ad.

HeydoenemeopumesnbHO

3ayteHo B cny4yae COPMUPOBAHHOCTU KOMMETEHUMI MOBbILEHHOro, 6a30BoOro wnm

NOpoOroBoro ypoBHeMN.

3auTeHo B 1, 2 cemecTpax obydarowmmncsa nonyyaeTt no pesdynbtatam paboTbl B cemecTpe,
ecnM no pesynbTaTaMm TeKylWwux atTecTaumi (KOHTPOSbHble paboTbl) MOMYYEHO «OTIIUYHOY,




«XOpOLUO», BbIMNOJSIHEHbI CAMOCTOATENbHbIE 3a4aHUA U 3a4aHus Mo NekunsM B o6beMe He MeHee
85% oT npeanoxeHHbiX. Ecrniv npuBegeHble Bbiwe YCrOBUS HE BbINOSIHEHbLI, TO UCMNONb3yeTCs
npvBefeHHas Bbllle LWKana, rae oueHka onpegenseTtcs no pedynbtatam R ncnoneb3oBaHma ®OC
n3 cnegywowmx ycnosmi R=R3+RC, R3 - ak3ameHaumoHHbin 6Gann (max 80), RC -
aTTecTtaumoHHble 6annbl cemecTtpa (max 20)., aTrecTaumoHHble Bannbl cemecTpa cknaabliBaloTcs
n3 6annos Tekywen attectaumm (max 10) 1 BbINOMHEHUSI CAMOCTOATENbHbIX 3a4aHui U 3adaHui
no nekumam (max 10).

- R>85 (noBbIWeHHbIN YPOBEHb): «OTIIMYHO» 3a4TEHO

- 70=R<85 (6a30BblIin yPOBEHb): «XOPOLUO» 3a4TEHO

- 51 <R<70 (NoporoBbIN YPOBEHB): «YAOBNETBOPUTESTBHO» 3a4YTEHO

- R<51 (HM3KMI ypOBEHb): «HEYOOBNETBOPUTENBHO» HE3AUYTEHO.

[na oueHnBaHWs ypoBHS CHOPMMPOBAHHOCTU KOMMETEHUUN Ha SK3aMeHe WCMorb3yeTcs
npvBegeHHas Bblle LKana, rae oueHk/ onpeaenstoTes no pesynbtatam R ncnonssosaHus ®OC
n3 cnegytowmx ycnosumi. R= RO+RC, RO —sk3ameHaumoHHbln Gann (max 80), RC -
aTTecTaumoHHble 6annbl cemectpa (max 20)., aTTecTauMoHHble Gannbl cemecTpa CKknaabiBaTCA
n3 6annoB TekyLlen atrectaumm (max 10) 1 BbINOSTHEHNS CaMOCTOATENbHBIX 3adaHUA 1 3agaHui
no nekumam (max 10).

- R>85 (NoBbILWEHHbIN YPOBEHb): KOTIINYHO»

- 70<R<85 (6a30BblI1 yPOBEHb): «XOPOLLOY;

- 51 <R<70 (NnoporoBbIvi YpOBEHB): «yOOBNETBOPUTESTBHON»
- R<51 (HM3KunI ypOBEHb): «HEYOOBNETBOPUTESNBHOY.

19.3 TunoBble KOHTPOJIbHbIE 3a4aHUA UMU UHbIe MaTepuanbl, Heobxoaumbie Ans
OUEHKM 3HaHWW, YMEHUW, HaBblKOB W (UnNU) onbiTa AOeATEeNbHOCTH,
Xapaktepusywwme 3tanbl PopMUPOBaAHUA KOMMNETEHUUMA B MNpoLecce OCBOEHUA
obpasoBaTenibHON NpPOrpaMmbl

19.3.1 lNepeyeHb BONPOCOB K 3a4eTy, 3K3aMeHy:
1 cemecTp
NMepeyeHb BONpocoB

MHoxecTtBa. Onepaunn Hag MHOXeCTBaMu.
OrpaHn4eHHOCTb MHOXeCTBa. TOYHas BEPXHSAS N HMXKHASA rpaHn MHoxecTBa. CBOMCTBO TOYHbIX
rpaHen.
3. Teopema 0 CyLLeCTBOBaHUM TOYHbIX FpaHen.
4. OTKpbITble, 3aMKHYTble MHOXeCTBa. KoMnakTHOCTb MHOXecTBa. OTobpaxeHue.
5. TloHATME N-MepHOro BeKTopa, OCHOBHbIE OnpeaeneHus.
6. Onepaumu Hag BEKTOpamu, OCHOBHbIE CBOMCTBaA onepaumi.
7
8
9

N

JInHeHasa 3aBUCMMOCTb CUCTEMbI BEKTOPOB.
Jlemma 0 NMHENHOM 3aBNCMMOCTM CUCTEMbI BEKTOPOB, CoAep Kalleln HyneBon BEKTOP.
. Jlemma 0 nnMHEeNHOM 3aBUCMMOCTU AnaroHanbHOM CUCTEMbl BEKTOPOB.

10. basuc 1 paHr cucTemMbl BEKTOPOB.

11. MaTtpuubl. OCHOBHbIE MOHATUSA U ONpeAeneHus.

12. Onepauun Hag matpuuamu. CBovcTBa onepaumnm.

13. OnpegennTtenb MaTpuubl, CBOMCTBA ONpeaenuTens.

14. BeluncneHus onpegenurtenen 2-ro, 3ero n BbICLLEro NOPsSaKOB.

15. NoHATne obpaTHOM MaTpuubl. Teopema 0 CyLLEeCTBOBAHUN N HAXOXAEHNN 0BpaTHOM MaTpuULbI.

16. PaHr maTtpuubl. BelumcneHue paHra maTpuubl ¢ MOMOLLIbIO NpeobpasoBaHuii Maycca.

17. CNNAY. MaTpunyHo-BekTopHasd 3anmck CJTAY. MNonatne peweHus CI1AY. Knaccudukauusa CITIAY
No HanNU4YUo PELLEHNI.

18. Kputepuin comectumoctn CI1AY (Teopema KpoHekepa-Kanenn).

19. MeTtoabl peweHusa CJTAY kBagpaTHoro Buga (nxn)

20. MeTtog Kpamepa

21. MeTog obpaTHOM MaTpuLbl

22. Metop lNaycca

23. Pewenne CJTAY npamoyronbHoro Buga (mxn).ObLiee pelueHne, YacTHoe pelleHve, 6asncHoe
peLueHne, ONopHOE peLleHme.
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©CoNOO~WNE

OpHopogHasa cuctema ypaBHeHUn. Teopema O CyLeCTBOBaHUN HETPUBMASIBHOMO PELLEHWS
(cnyyan, korga cuctema nxn).

Heobxoanmoe n gocrtaTtoyHoe yCrnoBme CyLeCcTBOBaHUSA HETPUBMANBHOMO PELLEHUSI CUCTEMBbI
nxm.

dyHOameHTanbHasi cucTeMa peLleHnin OQHOPOAHOM CUCTEMbI YPaBHEHWUNA.

OObuee pelLeHne cucTembl ypaBHEHWUIA B BEKTOPHOM chopme.

CobcTBEHHOE 3HAYeHMEe M COOCTBEHHbBIN BEKTOP MaTpuULbl.

CBolicTBa COGCTBEHHbIX BEKTOPOB MaTpuLbl.

OpToroHanbHas 1 OPTOHOPMUPOBAHHAsA CUCTEMbI BEKTOPOB.

OpToroHanunsaumsa cMcTeMbl BEKTOPOB.

CobcTBEHHbIE BEKTOPLI CUMMETPUYECKON MaTpuLbl. ANropuUTM NOCTPOEHUS
OPTOHOPMMpPOBaHHOro 6asuca.

MprBeaeHne KkBaagpaTHOM MaTpuULbl K AnaroHanLHOMy Buay.

OpToroHanbHble MaTpuubl. [OCTpOEeHNe OpTOroHanbHOM MaTpuLbl.

MoHsTre kBagpaTudHom bopmbl. CTaHAAPTHLIN U KAHOHUYECKUIA BUALI KBaapaTUYHON hopMbl.
MpuBeaeHe kBagpaTU4HOM POPMbI K KAHOHNYECKOMY BUAY.

MocnepoBaTtenbHocTU. [lencTBusa Hag HAMM.

OrpaHu4eHHble 1 HeorpaHMYeHHbIE NOCNeA0BaTENbHOCTH.

BeckoHe4uHO manble, 6eckoHeyHo 6onblume nocnegoBaTenibHOCTU. CBA3b MEXAy HUMWN.
CaowctBa 6eckoHEeYHO MarblX NocneaoBaTenbHOCTEN.

Cxopswmecs nocnegoBaTenbHOCTU.

. Teopema 0 eUHCTBEHHOCTU Npeaena cxoasLencs nocnegoBaTenbHOCTU.
Anrebpanyeckas cymma, Nnpom3BegeHne, YacTHOE CXOOsALLNXCS nocrieqoBaTenbHOCTEN.
MpenenbHbI Nepexos B HEpaBEHCTBAX.

Teopema 0 Tpex NocnegoBaTeNbHOCTSX.

MOHOTOHHbIE NocrefoBaTeNnbHOCTH.

Yucrio e.

Teopema 0 BIOXXEHHbIX MPOMEXYTKaXx.

MoHsTne doyHkumMn. Cnocobbl 3agaHus.

Mpegnen dyHkumm B Touke. [NpaBbli, neBbi npegens oyHkumm (no MeHe 1 no Kown).
Mpepen dyHkumm Ha BeckoHeyHocTn (no MerHe 1 no Kowwn).

. Teopembl 0 npegenax gyHKUUu.

[MepBbIn 3aMeYvaTenbHbIN Npeaen.

BTopon samedaTtenbHbIN Npeaen.

BeckoHeuHO manble n 6eckoHeuHO 6onblume QyHKLMK. CBA3b MeXay HUMMN.
CpaBHeHne 6eckoHeYHO ManbiX QYHKLUMNA.

2 cemecTtp
MepeyeHb BOnNpocoB

HenpepbIBHOCTb OYHKUUMN.

Toukn paspbiBa pyHKUMK (NEPBOro poaa, BTOPOro poda, yCTpaHUMbIA paspbiB).

Teopema 06 apnmeTnyeCKNX CBONCTBAX HEMPEPLIBHBIX PYHKLWNNA.

Teopema 06 yCTOMUYMBOCTU 3HAKA HEMPEPLIBHON PYyHKLUNN.

lMepBas Teopema bonbuaHo-Kowwn.

BTopas Teopema bonbuaHo-Kowuw.

ToyHasa BEpPXHASA Y TOYHAS HWKHAS rpaHy OyHKUUN.

lMepBas Teopema Beneplutpacca.

BTopas Teopema Beneplutpacca.
. HenpepbIBHOCTb CIIOXHON dOYHKLNN.
. HenpepbiBHOCTb 06paTHOM OYHKLMN.
. MoHaTne npomnsBogHON. [€OMETPUYECKNIA CMbICH.
. Monatne anddepeHUNpyeMoCTn QyHKLMN.
. Teopema o cBa3u andppepeHUMPyeMOCTn PYHKLUN U CyLLIeCTBOBaHMEM NPOU3BOOHON.
. CBA3b HenpepbIBHOCTU 1 AnddepPEHLMPYEMOCTH.
. AnddepeHumnan dpyHkuun. NeomeTpruyeckun cMmbicn andgepeHuymnana.
BeckoHe4Ho Manble, 6eckoHeYvHo Bornblune yHKUuKn. CBA3b MexXay HUMM.
. CBowicTBa 6eCkOHEYHO MarnbIX YHKLUMINA.



19. MNpaBuna cpaBHeHUs 6eCKOHEYHO MarnblX U 6eCKOHEYHO GoNbLUNX PYHKLMA.
20. JndhdepeHumpoBaHne CyMMbl, pa3HOCTU , MPOMN3BEAEHUS U YACTHOMO ABYX PYHKLUMNA.
21. MNMpownseoaHble yHKLUMI

y=x", neN, y=cosx, y=sinx, y=tgx, Yy=ctgx,

y=Ilog, x,a>0,a=1.
22. Teopema 0 Npon3BoAHON 06paTHON PYHKLMMK.

_y=a*,a>0a=1
23. MNMpownseoaHble dyHKLMI .
y=arcsinx, y=arccosx, Yy=arctgx,, Yy =arcctgx.

48.[OndhdepeHumnpoBaHme CRoxXHON QYHKLMW.

49.Mpuem norapmndmmuyeckoro anddepeHumnposanus. NponssogHaa yHKumMm Y = X%, aeR.

50.Mpoun3BogHble BbICLLMX MOPSAKOB.
51.dnchbepeHumansl BbICLLUMX NOPALKOB.
52.BospactaHue u ybbiBaHue (PyHKLMM B TOYKE.
53.MoHATne nokanbHoro akcTpemyma yHkuun. Heobxoanmoe ycrosue.
54.Teopema Ponns.
55.Teopema JlarpaHxa.
56.Teopema KoLum.
57.YcnoBnst MOHOTOHHOCTM (DYHKLMM Ha UHTepBane.
58.dopmyna Tennopa.
59.MepBoe gocTaToyHOE yCnoBme 3KCTpeMyma.
60.BTopoe gocrtatoyHoe ycrnosue akcTpemyma.
61.9kcTpeMym yHKLMK He anddepeHLMpyemMon B JaHHON TOUKe.
62.HanpaBneHune BbINYKNOCTU U TOYKM nepernda rpadmka pyHKUmnn.
63.Heobxoaumoe ycrnosue To4kM nepernba.
64 .[locTaTouHOE yCroBMe TOYKM nepermoba.
65.AcumnToThl rpadumka dyHkummn.MoHaTue nepeoobpasHon. OCHOBHbIE CBOWCTBA (lemMMma,
Teopema).
66. [loHATMe HeonpeaeneHHOro nHTerpana.
67. MeToq 3aMeHbl NepeMeHHOMN.
68. MeToq MHTErpupoBaHUs Mo YacTaMm.
69. OCHOBHbIE TUMbI NHTErpanoB 6epyLnXcs No YacTaM.
70. Teopema 0 NpencTaBreHn paunoHanbHOM YHKLUK B BUOE CyMMbl 3NeMeHTapHbIX agpoben ¢
HeonpeaeneHHbIMU Ko duLneHTamu.
71. MeToq HeonpeneneHHbIX KOAPULIMEHTOB.
72. OCHOBHbIE TUMbI MHTErPanoB OT pauMoHanbHbIX PYHKUMNA.
73. HTerpnpoBaHue TPUroHOMETPUYECKNX (PYHKLIMIA.
74. NHTerpnpoBaHue HEKOTOPbIX MppaUnOHanbHbIX OYHKLNA.
75. NoHATME NHTEerpanbHON CyMMbl. [ €OMEeTPUYECKNIA CMbICHT.
76. NoHATMe onpeneneHHoro NHTerpana.
77. OCHOBHbIE CBOMCTBA ONpeaeneHHOro nHTerpana.
78. HTerpan ¢ nepeMeHHbIM BEPXHUM Npeaesiom.
79. ®opmyna HetoToHa-llenbHuua.
80. 3ameHa NepeMeHHbIX B ONpeaeneHHoOM MHTerparne.
81. dopmyna UHTErpupoBaHUs Mo YacTsaM B ONpeaeneHHOM UHTerpane.
82. MpnbnmkeHHoEe BbIYMCINIEHNE ONPeaENIEHHOrO MHTerpana.
83. HecobcTBeHHbIE MHTErparnbl ¢ 6eCKOHEYHbIMY NpeaenamMu.
84. HecobcTBEHHbLIE MHTErparbl OT HEOrPAHNYEHHBLIX QOYHKLINNA.
3 cemecTp

lNMepe4yeHb BONpocoB
OnpepgeneHne YncnoBoro psga, YaCTMYHOM CyMMbI, CXOASLLErocsa psaa.
CBOMCTBa CXOAALMXCS YUCINOBbIX PAOOB.
Heobxoanmoe ycrnosme cxoguMocCTu YUCNOBOro psiaa. lapMoHndeckun psaa.
Heobxoarnmoe 1 goctaTtoyHoe yCcnosme CXoanMoCT psaa ¢ HeoTpuuaTenbHbIMIU YrieHamu.
Mpu3aHak cpaBHEHMUS.

OrwhPE
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Mpwu3Hak Jonombepa.

WHTerpanbHbin npusHak Kowwu. Mpumep.

3Hakouepenytowmincs psaa. NpusHak Nlenbruua.

3HakonepeMeHHble psgbl, X CXOAMMOCTb. AGCONIOTHasA U YCNOBHAas CXO4MMOCTb.
CTteneHHble psabl.

Teopema Abens.

Teopema 06 MHTEpBane cxoauMOCTW CTENEHHOTO psaa.

Teopema o0 paguyce cxoguMOCTU CTENEHHOro psaa.

MeTpu4yeckune, NUHENHbIE, HOPMUPOBAHHbIE, EBKITMAOBLI NPOCTPaHCTBA.
MoHaTMe dyHKUMM N nepeMeHHbIX. MNMpeaen pyHKUMN N nepemMeHHbIX.
HenpepbIBHOCTbL (PYHKUUKN N NEPEMEHHbIX.

HenpepbIBHOCTL (PYHKUUKN N NEPEMEHHbIX MO OAHOM U3 NEPEMEHHbIX.
HenpepbIBHOCTb COXHOM (OYHKLMN.

YacTHble npon3BogHble OYHKLUUU N NEPEMEHHbIX.

OudbdhepeHunpyemMocTb (PYHKLUMN N NEPEMEHHbIX.

OudbdbepeHumnan gyHKLMM N NEPEMEHHbIX.

OudbdepeHunpoBaHmne CrioxXHOM OyHKLMN.

lMpounsBoagHas no HanpasneHuo. 'paaneHT.

YacTHble Npon3BOAHbIE BbICLUMX NOPSAAKOB OYHKLUMM N NEPEMEHHbIX.
OndpdbepeHumnan BToporo nopsaka yHKUMM N NepeMeEHHbIX.
KBagpatuyHasa dopma. Kputepun CunbeecTpa.

INokanbHbIN 3KCTPEMYM OYHKUMN N nepemMeHHbIX. Heobxogmmoe ycnosme fiokanbHOro
3KCTpeEMyma.

[ocTaTouHble YCNoBWs NOKanNbHOro aKCTpeMyMa yHKUMU N NepeMeHHbIX.
HesagHble dyHKuMK. [ponsBogHas HEABHON PYHKLIMMW.

YCrOBHbIN 3KCTPEMYM.

.MeTtog mHOXuTenen Jlarpanxa.

MoHsTMe ncnbiTaHus. NpocTpaHCTBO aneMeHTapHbIX COObLITUN.
OnpegeneHue cobbiTuin. Buabl cobbiTun. [JencTBmsa Hag cobbITUAMMN.
Knaccuyeckoe onpegeneHmne BeposTHOCTH.

OTHOCKTENbHAgA YacToTa. YCTONYMBOCTb OTHOCUTENBHOW YacTOThl.

. CTtatnuctnyeckas BEPOATHOCTb.

"eomeTpuyeckas BEpOSTHOCTb.

. BbluncneHve BeposTHOCTEN C UCNONb30BaHNEM KOMOMHATOPHBLIX CXEM.

MpocTpaHCTBO anemMeHTapHbIX ncxoaoB. CobbiTue 1 ero BEpOSAITHOCTb.
MoHsiTne 06 anrebpe MHOXeCTB 1 o-anredpe. Akcmombl Konimoroposa.
[MoHATNE BEPOATHOCTHOIO NPOCTPAHCTBA.

Teopema CroxeHusi BePOATHOCTEN A5 HECOBMECTHbIX COBbITUN.

. Teopema crnoxeHusi BepOATHOCTEN A5 COBMECTHbIX COObITUI.

YcrnoBHasa BEPOATHOCTb. Teopema YMHOXEHUS1 BEPOSITHOCTEN.

. HezaBucmmble cobbitnda. Teopema yMHOXEHUST AN HE3aBUCUMBbIX COOLITUN.

BeposTHOCTbL NnosABNeHNs XoTs1 6bl OAHOrO COOLITUS.

dopmyna NosHOWM BEPOSITHOCTM.

dopmyna baneca.

HesaBucnmble ncnoitaHns bepHynnu. Teopema bepHynnu.

HaunBeposiTHenwee 4MCcrno nosiBNeHUs COoObITUS B MOCNEenoBaTeNbHOCTU HE3aBUCUMbIX
NCNbITaHUA.

. ®opmyna lNMyaccoHa.

MpnbnwkeHHble dopmynbl Myaspa-Jlannaca (nokanbHas W WHTerpanbHas Teopembl
Myaspa-Jlannaca). Cneacteue nHterpanbHon Teopembl Myaspa-Jlannaca.

lMoHATMe cnyyanHon BenuunHbl. JINCKpEeTHbIE U HENpepbIBHbIE ClyYanHble BENUYUHDI.

Pan pacnpegeneHna QUCKPETHON CrydaHOW BEMNUYMHDI.

. DYHKUMA pacnpeaeneHns criydyanHon BENUYMHbI U ee CBOMCTBA.

MnoTHOCTbL pacnpefeneHna BepOSATHOCTEN HeNpPepbiBHOW CNyYanHOW BeSNMYUHBI U ee
cBOWCTBA.

MaTtemaTtnyeckoe oxumagaHue AcB 1 HeB. CBOMCTBA MaTEMaTUYECKOrO OXUOAHMS.
Ouncnepcua ace n Hee. CBoNCTBa ANCNEPCUN.
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59. Moga, megmaHa, acMMMeTpUs, SKCLEeCC.

60. KsaHTunwn. NMoHaTHe NpoLEeHTHON TOYKN.

61. HavyanbHble 1 LeHTpanbHble MOMEHTbI ClyYarHbIX BEMMYUH, CBA3b MEXAY HAMMU.

62. BMHOMManbLHbBIN 3aKOH pacrpeaeneHns.

63. [eomeTpuyeckoe pacnpeaeneHue.

64. 'MnepreomeTpuyeckoe pacnpeneneHuve.

65. 3akoH lNMyaccoHa.

66. PaBHOMEpHbI 3aKOH.

67.NokasaTtenbHoe pacnpegeneHue.

68. HopmManbHbIn 3aKOH.

69. BbluncneHne BeposTHOCTU nonagaHusa crydamHon BenuymHbl, NOgYMHEHHOW HOPManbHOMY
3aKOHY, B 3afaHHbIN UHTepBan. MNpaBumno «Tpex curmy».

70. MNoHAaTne 3akoHa 6onbLInX Yncen.

71. HepaBeHcTBO YebbliweBa.

72. Teopema Yebbiwesa.

73.0606LeHHas Teopema Yebhiwesa.

74. LeHTpanbHasa npegensHasa teopema.

75. eHeparnbHasa COBOKYMNHOCTL U Bblbopka. BeibopoyHoe pacnpeneneHue.

76. BapvaumoHHbIv pag, ero xapakrepuctuku. Mmctorpamma. MonuvroH.

77.3Mnvpuyeckas PyHKUMS pacnpeeneHisi u ee CBOMCTBA.

78.4YuncnoBble  xapakTepuUCTMKM BbIOOPOYHOrO pacnpedeneHns: BblIbOpovHOE cpegHee,
BblOOpOYHasa gucnepcus, MeamaHa, acuMMeTpust, Kcuecc, BbIBOpOYHbIE MOMEHTDI.

79.TloHATNe oueHkn napameTpa. CBOWCTBA OLIEHOK: COCTOATENbHOCTb, HECMELLEHHOCTb,
3(pPEeKTUBHOCTD.

80. MlHTepBanbHble OLUEHKM napameTpoB pacnpegeneHus. [loeputenbHbIn MHTepBarn.

81. OueHkn ansa Bbl6OPOYHOro cpeaHero 1 BbIBOPOUHOM aucnepcuu.

82. Onucanue runotes. [MpocTblie U CNoXHble TMNoTe3bl. Hynesasi U KOHKypupyoLas rmnoTtesbi.

83. Kputepum npoBepkn CTaTUCTUYECKUX TMNOTES.

84. YpoBeHb 3HAYMMOCTU U MOLLHOCTb KpuTepus. OwmnbKn nepsoro n BTOPOro poaa.

85. [MpoBepka rmnoTes 0 3akOHax pacnpeneneHus.

86. Kputepui cornacus.

87.lMpoBepka rmnoTes 0 paBeHCTBE CpeHNX U ANCMEPCUN.

19.3.2 NepeyeHb NpakTU4ECKNX 3aJaHUN
1) OnpegenuTe crnieaylome MHOXECTBA:
a) nepeceyveHmne YeTHbIX N HEYETHbIX YNCEN,;
0) nepeceyeHne MHOXECTB LIefbIX U YETHbIX YNCEn;
B) 00beaANHEHNE MHOXECTB YETHbIX U HEYETHbIX YNCES;
) pa3HOCTb MHOXECTB LiefbIX U YETHbIX Yncen.

2) Oanbl Tpn mHoxectea: A=[-2;8]; B =(-4;11); C =[0;9).
Haitoute cnemyouwme wmHoxectea: ANBNC; (AuB)nC’; AuBUC;
(AnB)uC.

3) lMpoBepunTb rpadnyeckm cnpaBeanIMBOCTb PpaBEHCTBA:
(AuB)NnC=(AnC)u(BNC).

4) TMpoBepuTb rpacmyecky cnpaBeasIMBOCTb CNeAYHLWMNX PaBEHCTB:

.AUB=BUA;
(AuB)NC=(AnC)u(BNC);
.ANB=BnNA;

(AnB)NC=An(BNC);
(AuB)uC=AU(BUC);
(AnB)uC=(AuC)n(BuUC)
(AUB)=A'NnB’;



8.(AnB)'=A"UB’;
9.(AnB)\B=A\B;
10. An(BUC)=A\(A\B)n(A\C);
11.(A\B)nC=(ANnC)\(BNC);
12. AnBNC=A\(A\(BNC));
13.(ANC)\B=(ANnC)\(BNC);
14.(A\B)U(A\C)=A\(BNC);
15.(AnC)u(BnD)=(AuB)n(CuD);
16.(B\C)uU(B\A) =A\C;
17. A\C =(A\B)uU(B\C);
18.(A\B)nC=(AnC)\(BNC)=(AnC)\B;
19. (AU B)\C=(A\C)u(B\O);
20.(AnB)YuUB=A"UB;
21.(AnB)\C=(A\C)n(B\C);
22.((AmnD)u(BUD)=(AnD)u(B'UD);
23. AA\(BNC)=(A\C)uU(AUB);
24.(A\B)uC=((AuC)\B)u(BNC);
25.(A\B)\(C\D)=(A\(BUC)U((AnD)\B).
1. BblumcnnTtb BblpaxkeHune X = ((A — B) # C)T * DT

3 5 1 3 2 4 2 1
A=(1 2 1| B=(1 0 3 C=(3 0 D=(3 5 1)
3 5 0 2 1 0 1 2

2. Bbiuncrure suipaerve X = (AB — 3CT)T

2 2 1 -3
A=(3] B=@ 2 4 c=(3 2 -1
1 2 -1 0

3. Bbluncrute euipaerne X = (ABC + 2D)T

2 3 -1 3 1
A=|—-1 2 0 B=|2| €C=(2 5 1) D=3
2 1 3 1 5

4. Boiucnute seipaxere X = (AB)T + (€D)T

2 3 -1 4 2 1 3
A=|1 -1 0 B=|1 6 2| C=(2|D=(
2 3 0 0 2 3 4

5. Bobluncrute Boipaxerne X — AB — BC + 5C

2 0
2 =5
1 3

-1 3)
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2 0 5 1 3 -1
(1 3 2) C=(4 5 -1
0 -1 4 2 -1 5

1 2 2 5 2 3
1. {2 1 =2 detA=? 2. A=(4 3 2 detA =?

2 =2 1 2 3 1

1 4 3 1 2 3
1. A={3 2 -1 detA=? 4 A=|2 2 3 detA =?

5 6 3

2. Hanante o6paTHyo MaTpuLly:

2 1 1 3 -4 5
A= (1 0 2) A=14 -6 2
3 1 2 3 =5 -1

2 5 7 1 2 5
A=l6 3 4 A= 3 -4 7
5 -2 -3 -3 2 =5
2 2 3
-1 3 4
5. PewnTb maTpuyHoe ypaeHenne:a) X -| 1 -1 0|= > 3 1;
-1 2 1
2 1 1 -1 1
6)|4 6 5|-X=|3 4.
3 5 4 -2 1

6. Hanmgute obuwee n 6a3ncHoe pelleHns CUCTEMbI YPaBHEHWA:
(2%, +3X, + X, + 6X, + 9%, =2

X, —2Xg +2X, +3X; =—7 _

2X, + X, + 4%, + 2%, + 3% =3

3X, + 2X, +9X, +4X, +6X, =1

— X, +3X, +3X; +4X, +5X, =7

6X, +2X, +2X; — X, =2

6)
—3X, + X, + X3 +2X, =5

11X, +3X, +3X; + X, — Xs =5

7. NcecneposaTtb OJHOPOAHYK CUCTEMY Ha Hann4ymne y Hee HeTpmBnasribHOro pelleHna:



3%, — X, + 3%, +2%, =0
5%, —3X, +2%; +3X, =0
? X, —3X, 5%, —7X, =0

X —9%, + X3 +4X, =0

8. Pewuntb mMeToaoM O6paTHOl7I MaTpuubl CUCTEMY ypaBHeHwZ, npeaBapuTernbHO BblYNUCITNB

(X, —2X, + 3%, —4x, =0
X, +2X, =X, =X, =0
X — X, +2%X,-3%X,=0

X, — X, + X, —2X, =0

06paTHy+o mMmaTpuly Metogom I'aycca:

4X, +4X, — X, =—8

2X, +2X, —X; =4

a) 16X +8X, +6X; =—5;6) <3X, +4X, =5

X, 4+ X, + Xy =—2

2X, —3X, — X, =—6
B) 43X, +4X, +3X; =—5.

X, 4+ X, + Xy =—2

X, + Xy =—2

9. PewnTb cuctembl ypaBHeHUIN MeTodoM [Maycca:

(X, + X, +3X, — 2X, = 6

2X, — X, +3%X; +5%, =3
a) 9 ;
— X, +3X, +2X; +4x, =8

3X, +2X, = X3 + X, =3
2X, +3X, = X3 + X, =3
3X; — X, +2X; +4X, =8

i X, + X, +3X; —2X, =6 |

— X, +2X, +3X, +5X, =3

r)

2X, + X, +3X;+ X, =5
. X, +3X, +5X; —2X, =3
: X, +5X, —9%; +8x, =1

15X, +18X, +4Xx; +5x, =12

(2%, — X, +4X; + X, =9
X, —2X, =3%; — X, =-1
2X, + X, +4%X, — X, =11

13X, —2X, +X;— X, =9

0

1. Ceolicmea npedenos. Packpbimue HeonpedesieHHOCMu — .

HanTtu npegenoi:

. X2 —4x+1
1. lim>—""—
-2 2x+1

3. Iirr;(x2 —7x+4) .

. 1+sin2x
2. lim —————.
x>z/4]1 —Cc0oS4X
X2 =3x+2
4. lm ——M—

oL X4 X+4

5. lim (sinx—cos2Xx).

R
6. lem(ix —X+2).

X—>rl?2
. 2
7. lim/3+4/2x% . 8 “mx -4
X—>2 2 x—D
. X—2 . x*-9
9. lim 10. lim

x>2 X2 —3X+2

o3 X2 —2x =3




. x?-25 . X?-5x+6
11. lim 12. lIm——8M8M8—.
x-5 X —5 x—3 X—3
. XP—=x=2 . x? —4
13. lim 5 14. lim ————.
x>1 X" +1 x>2 X° —3X+2
. tgx . Sin X —cosx
15. lim— 16. lim ——————
x>z Sin 2X x-zl4  COS2X
. 3x+6 . Sin2x—cos2x-1
17. lim — . 18. lim ' .
x>-2 X° +8 x->zl4  COSX—SINX
19, lim —2 20 Iim3 x-1
=0 \[1+3x -1 xolyx -1
Al x—1-x o J1—tgx — 1+ tox
21. lim . 22. Ilm‘/ g_ ‘/ g .
x—0 X X—71 SII']ZX
o0
HeonpedeneHHocmu suda —
o0
Hantn npegens!:
o 2x% -1 . 53 —7x
x>0 3X° —4X x>0 12X
; Iirn5x2—3x+2 atim 3x+1
Cxow 2X2 44X 41 x-© \[3x2 11
2 1
i = . 1+3+5+...+(2n-1
5. lim 5+ 2% 6.1im ( ).
x—oo| 1— X nso  1424+34+...4N
X2 +2x+3 . X+3
7. I|m2— . 8. |Im2—.
x>0 2X° +3X+4 x>0 2X° +3X+4
sin X
Mpeden omHoweHust npu X —> 0
HanTtu npegensi:
) . X
. SIn4x sin—
1. lim . : 3
x>0 X 2. lim——= .
x—»>0 X
., X
. tox S|n27
3. Ilmi. .
x—0 X 4. lim >
x—»0 X
i Iiml—cost 6 1im sin3x
x>0 Xsinx x50, /x+2-+/2°
lim 6. lim_SN4X
7. - . . -
x—05INn3X x>0/ x+1-1




vJ1—Cc0S2Xx . 1-cosx

0. lim =" =2% 10.lim=—>
x—0" X x—0 X

4. HeonpedeneHHocmu suda 0O — 00 u 0-00

1. lim (Vx* +3x—X). 2. Ilm( 12 )

X—>+00 -1\ X =1 X -1
3.Iim(x/x2+3x+1—\/x2—3x—4) 4. Iim(x/x +X+1—/x2 -X).

X—>+00 X—>+00

s lim —— 1| 6. lim (x—X2 —x +1).

x-0| sin® x 4sin2§ X—>+00
2
7 lim (x—x? - 9). 8.Iirr11(1—x)-tg%.
: sin X 2 1 12
9. lim —tg°x |. 10. lim — .
x—n/2\ cos? X x> x—2 x°-8
XS X2
11. lim lim (x—=)-tgx.
Hw£3x “4 3x+2 2. Iim.( ) J

Bmopol 3amevyamernbHbil ripedern
HanTtu npegenoi:

1. Iim(1—§j : 2. Iim(l—i) :
n—oo n n—o0 3n

n+3
3. |im(1+ﬂj | a.lim(2+2x)".
n——oo n X—>
n
5. Iim(1—4X)(1_X)/X . 6. ||m n
x—0 n—oo n+1
2X n+4
7 Iim(zx_lj | 8. |im(1+1j |
x—o\ 2X +1 n—»oo n
im (N 3 10. lim n(In(n+3) —Inn).
n—oo n =

11. cnonb3ys onpegenexune npegena pyHKUMN AokasaTtb, YTO:

1) I|n;(3x 5) =1,
2) I|rr6|(2x 5=7;

3) lim(3x+5)=11;

X—2



x-1

4) lim =2;
x—>1\/;_1
5) Iirr;x2 =4,

12. Ookasats, uto [IM(2X—1) = 3. Haittw Takoe O, utobbl aAns ‘X—Z‘ <0 BbINONHANOCH

X—2
f(x)-3=|(2x-1)-3<0,01.
13. CchopMynmpoBaTh Ha “s3blke €& — O " M Ha “s3blke NOCNEAoBaTeNIbHOCTEN” onpeaeneHus:
1) GeckoHe4yHO 6onbLion PYHKUUK; 2) BECKOHEYHO Manon OYHKUMK:
a)npun X —> +00; 6) npy X —> —00; B) npn X —> 00; r) nNpu X—)a+;,c|,) X—a .
14. CpaBHWTbL 6eckoHeuHo Manble B Touke X = 0 dyHkumm:
1) a(xX)=sinxu B(X)=X;
2) a(x)=sinx un B(X)=sinXx;
3) a(X)=1-cosx n B(X)=X.

. sin5x
15. Vicnonb3ysi cpaBHEHVE BECKOHEYHO MarbiX (OYHKLMIN HAUTK lim 7
x=>0 X+ X
16.CpaBHuTbL 6eCkoHeYHO BonbLune PyHKLUMK:

1+ X

1) a(x)= n ﬂ(X)Z% B Touke X =0;

2) a(X)=X2+XMﬂ(X)=3X—2 npu X — o0;

3) a(X)=3x*+1u B(X)=Xx*=5 npu X — oo;
lMoHamue npou3eodHoL

1. Hantmu ——, ecnu:
AX

a)y=ax’+bx; 6 y=ax’; s y:x+£
X

2. Ncnonb3yst onpeaeneHne NnpoM3Bo4HOW, HaWaNTe NPomM3BoaHbIE PYHKUMIA B TOUKE X = XO:
1. f(X)=3x+2; 2. f(X) =5x7;
3. f(x)=-3x* -5x; 4. F(x) =2x%;
1 2
5. f(X)=—; 6. T(X)=—;
N X

Bbi4yucneHue npou3eo0HbIX

Haintn no doopmyrnam nponsBoaHble OT OYHKLUA.
X3
1.y:§—2x2+4x—5. 2.y =x*+3x* —=2x+1.

2
3.y =63/x —44x. 4.y:(1—%j.

5.y = 4x° —3sin x + 5ctgx.
6. Y =3/x +4cosx— 2tgx + 3.



1 i
7.y =3+4x* +x° + = +sin X +COS X.

X
2 2
8. Y =X"COSX. 9. y = X°CtgX.
10, y = SO 1y = 2
' x? X%+l

X3

12. f(x) = 3 X2 + X; sorvernts £ (0), T (1), f(=1).

i' BbIYMUCIUTb f'(Z) - fl(_z)-

13. f(x) =x* - o

lNpouseodHas crioxHOU hyHKUUU
Hantn nponssogHbie OT YHKUMNIA:

1. Yy=7——=. 2. Yy =~/C0S4X.
)
3.y =+/2x—sin2x. 4.y =(sinx)".
5 . 5_ . 5 _ 2 7Z'_X
aE > sm2. 6. Yy =CO0S 2 2
:MHgZx. 8. y =tgsincosx.
1-sin2x

lNpou3eodHbIe no2apumMuyecKux U rnokasamesibHbiX pyHKUUL

HanTtu nponsBogHble OT OYHKUUIA:

1.y =In(x2 +2x). 2. y:Insinx—%sinzx.

3.y =In(/x+x+1) 4. y:Inl_;.

5. y = 2x —4In(2++/x). e.y:C_OSZX+Intg§.
sin’ x

7.y =In(e® +Je* +1). 8. y=In e4x4x+1.

0. y = In(Ctgx +/1+1tg>x). 10, y =5y x 1073

11. y:?/InsinXTJrs. 12. y =In(x-sin xv/1-x?).

[Npou38odHbIe 06pPamMHbIX MPUESOHOMEMPUYECKUX OYHKUUU

Haintn nponssogHble OT YHKUUIA:
1. y=+/1—x* +arcsinx. 2.y = X—arctgx.
3. y = arcsin V1 4x. 4.y =arccos(l-2x).



1+ X :
5 Y= arcctgl— 6. Y = Xv/1—x* +arcsin x.

7. y =arcsin(e*). 8. y=arctg x+In /TF—X.
— X

9. y=x(cosln x+sinInx). 10. f(x) = arcsinx—_l; Haitn T (5).
X

X

: - x—1
11. y=Insintge 2. 12. y:IncosT.
: n J2 X
13. y=xsin| Inx—=|. 14. y = —arctg — .
y ( 4) V=3 R

3, x¥*+1 1, x-1 1
15. y =—In ——+=In— + —arctgx.

4 x°-1 4 x+1 2
16. Y =— 1 +In tg x

' 2sin® x '

lMpou3eo0dHbIe 8bicuuuX MOPSOKo8
1. HanTn npon3BoAHbIE BTOPOro nopsaka oT PyHKUUN:

Hy=e", 5) y =Ctg X; 6) y:arcsing;

2. Haintn nponsBoaHble TpeTbero nopsiaka oT oyHKUMIA:

) 1 ,
1) Y =CO0S" X; 2)y:7; 3) Yy=X"-SInX;
X —X X
4)y=arctg5; 5 y=X-e"; 6) Yy =€ -COSX;
3. HanTtn nponsBogHble N-ro nopsiaka ot PyHKUMN:
ny=e 2, 2) y=Inx; 3 y=x;
4 y=x"; 5) y =sinX; 6) ¥ =COS” X;
7) y =2%% 8) Yy = : 9) y =sin’ X:
)Y )Y 14 9x )Y
LupghepeHuyuan pyHKUUU
Hantu guddepeHumnansl QyHKUNIA:
1.y =x>—3x* +3x; 2. y=+v1+x%;
3. y =sin° 2x: 2.y = Infsin/x);
1
5_y:e cosx; 6.y=2_X2;
7.y =arctgVx? +1; 8.y =x2-sin/x:

WcecnepoBaTb OYHKLMM U MOCTPOUTE rpadurkv PyHKLMNIA:



1. y=—+X
y 3
XZ
3. y=
y x? -1
5.y = 2x°
' x> —4
X4
1+ x)

Hantn nurerpansl:

1. I(xz +2x+%}dx.
3. [ (Vx +3¥/x)dx.

5. [ ctg®xdx.

COS2X
7
COS” XSIin“ X

9. j( 3 jdx.
1+ x? 1— x2

11. jsin2 5dx;
2

dx.

13. | 21 + 1 dx
X°=25 x*+5

2

15, sz +1dx

17. [ (2" +e*)dx.

19. [€” (2+

)dx
sin® x

21.j(X x_3 D’ dx

23, jx;zdx

I

N

»

o

©

y =X +6xX° +9X;

_(x+17
X2 42x

y =+ - 2F

y

2. |
a. |

8. [

1oj

ey

oy

(i — ide
Vx4

10x% +3

X4

3- thg X

cos’
dx

cos’ xsin X

dx.

dx.

l+x

12. jcos2 gdx .

14. | (\/;T_l)gdx.

18I

V14 x2 —1-x?
16.I d
NaEe

2X+5X

1 1
22. [W - mjdx

27/% +1)°

24, f(—zdx

X



- j3tg X+4
sin® x

dx.

27. jcos 3xdx.

20. | e >*dx.

X —X

31. [(e2 +e 2 )dx.

33. [(3—2x)*dx.
2X—5

il 2—5x+7
37. | ax

1-10x
30. | ctgxdx.
COS 2X
41. j—
sin x cos X

43.
I N, 25 4x

> I NG 6x+13

dx.

47. .
Jx/l—2x—x2

29. [ xIn(x —1)dx.

51. [ In(x* +1)dx.
53. [ xe**dXx.

55. jexsin xdx .

57. [ (1+2cos x)’dx.

dx.

cos® x
59. j
sin? x

2
26. j(sinz—coséj dx.
2 2

28. jsinidx.

32. j«/4x—1dx.
34. j3«/5 — 6XdX.

36. [ 2 +1dx.

40. [ tgxdx.
| sin x

——dx.
1+ 3cos X

PR
X° +4x+5

dx

j\/x +2x+3'
“ fm

5o.j (Inx) e
52.j\/§Inxdx.

46.

—X

54, j x%e 2 dX.
In xdx

56. [ .

X2

£g Ism X

COS” X

dx
60. | ——

sinx
COS X +Sin X
2.[ _
sSin 2x

dx .

dx .

64. jsin3xcos2 xdXx .



65. jwdx.
COS® X
67. [ (1—sin2x)“dx.
69. [ cos*xdx.
dx
3+C0SX
2X+7
X* +X—2
X' —2x®+3x+4

75. dx.
/ 1+ x°

71.

dx.

5 J—
77. sz—x+1dx.
X +1

o | dx
Ix +/x

81. J.X«/5 — xdXx .

dx
XVAX — X2

X+1

X/ X
87. [/16 — x2dx.
J

89. [V4x + x?dX.

83. |

85. [

Bblumcnutb onpepeneHHble MHTerparbl:

1. f(sz —1)dx.
0

3. }\/1—xdx.
0

5, tj;x’\/x2 —9dXx.

3

66. jsin2 3xdx .

68. [ (1+2cosx)“dx.

70. [sin® xcos2 xdX .

L arvencn

1+3$n X
5x+2

I 2+2x+10

3x* +3x% +1
76. | V] dx.

4 2
78. | 2x +42X 1dx
1-x
x3dx

I +2

80. |

82. |

x—1 dx
V2x -1
f dx
(X+DVX2 +2x+2
dx

(x DV x> —
88. j\/3+2x—x2dx.

84.

86.

90. [ —2¢" dx.
e +1
92. [e *l dx.

2 1
2. [(x* +=)dx.
1 X

4 —Il dx
" 2(8+3x)°

6. f(x2 —2X + 2)dx.
1



wl4
7. jsin Axdx.
0

dx

glxa—kﬁxf

2r X
8. j cos—dx.
2

0
4
¢ dx
10. | ———.
1 X1+ 1Inx

Bblumcnutb MHTEerpanbl Unn yCtaHoBUTb UX PacxoAMMOCTb:

—+00 dX
1, j—s
1 (Xx+1)
*j” dx
C x*+4x+8

HanTu yacTHble Npon3BOAHbIE OT PYHKLMN:

1. 2=xX+3x°y—y°.

2=,
X

5. 2=
X=y

7. Z=sin(X+Y).

HanTtu nonHble guddepeHumansl QyHKUNN:

X
1 z=-%
Xy
3.U=X"+y*+2°
5.Z=Xy.

2 +oodX
1 X

+00 r X
4, jaZCtg dx
o X +1

2 In? x
6. j—dx
> X

+00
8. jxsin xdXx .
0

z2 dx

10. | —.
o (X _1)3

2. 2=In(x* +y?).

4.z:arctgl.

X
6 Z—|n i_i
. Ty )
8. 2=X"Y.
2.s=X-Int.
4.2=Xx’y
6. Z=X* =Y.

1. BbpocaloT urpanbHyl KOCTb C LUECTbIO TPaHAMU K 3anycKkaloT BOJYOK, MMEKLMA BOCEMb
rpaHen. CkonbkumMmn cnocobamm OHM MOryT ynacTb?

2. Ha BepwwHy ropbl BegyT naTb gopor. Ckonbkumu cnocobamu TypuCT MOXET NOAHATbCA Ha
ropy u cnyctutbcsi ¢ Hee? To ke camoe Mpu yCroBuW, YTO CMYCK U NOOBEM NPOUCXOAAT MO

pasHbIM goporam?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ha depme 20 osey n 24 cBuHbU. CKONBbKMMK cnocobamum MOXHO BbibpaTb OAHY OBUY U OAHY
CBUHbIO? Ecnun Takon BbIGOp yxe caenad, CKOMbKMMKM cnocobamm ero MOXHO caenatb elle
pas?

NmeeTca 6 nap nepyaTok pasHbix pa3mepoB. CKONMbKUMKU Cnocobamm MOXHO BbiGpaTb U3 HUX
OOHY nepyvaTKy Ha NpaByo PYKY U OAHY Ha NeBYIO, Tak YTOObl OHM BbiNW pasHbIX pa3mMepos.

Ha cobpaHun gomxkHbl BbiCTynuTb 5 yenosek: A, b, B, I, [1. Ckonbkummn cnocob6amm MOXHO
pacnonoXuTb UX B CNMCKe OpaToOpOB, Mpu yCrioBuu, 4To b He JormkeH 4O TOro, kak BbICTYNUT
A?

Ha cobpaHun gomxkHbl BbiCTynuTb 5 venosek: A, b, B, I, [I. Ckonbkumu cnocobamm MOXHO
pacnonoXxuTb UX B CNMCKE OpaToOpOB, NpU yCroBun, YTo b JomkeH BbICTYNUTL cpasy e nocne
A?

Hantn cymmy 4eTbipex3HauHbIX 4YMCen, MofyvYaemMblX MPU BCEBO3MOXHbIX MNepecTaHOBKaX
umdp 1; 2; 3; 4.

CKONbKO Yncen MeHbLUIMX YEM MUISIMOH, MOXHO COCTaBUTb C MOMOLLBIO Lndp 8 n 9?

CKONbKO HEYETHbIX YeTbIPEX3HAYHbBIX YNCENT MOXHO COCTaBUTb M3 uudp udncna 3694, ecnu
Kaxkayto umdpy MOXHO mcnornb3oBaTh He bonee ogHoro pasa?

N3 naTtn GykB paspe3Hon a3bykn COCTaBIEHO CMOBO «KHMray. KapToukmn nepemeluanu, a 3atem
Hayrag cobpanu nx. KakoBa BEpoATHOCTb TOro, 4TO ONATL cOBpanu CrnoBo «KHUray?

Cpeon unarotoBneHHblx 15 getanen mmeetca 5 HectaHgapTHbix. OnpeaenuTb BEPOSITHOCTb
TOro, YTO B3siTble Hayrazg Tpu AeTann OKaXyTCsl CTaHOAPTHLIMW.

Ha oTaenbHbIX 0gMHAKOBbIX KapTovkax HanucaHbl undpbl: 1, 2, 3, 4, 5, 6, 7, 8, 9. Bce gessatb
KapTodek nepemeLLMBatoT, Nocrne 4Yero Hayrag GepyT 4eTblpe KapToOukuM U packragblBaloT B
nopsigke nosireHusi. KakoBa BeEpPOATHOCTb MONyYnTb nNpu 3Tom a) uucno 1234; 6) nwoboe
YyeTblpexaHa4yHoOe YeTHOE YNCIIO.

Bocemb pasnnyHbIX KHUI paccTaBfeHbl ClyyYanHbiM 0bpa3om Ha nonke. Hantm BeposTHOCTb
TOro, 4YTO ABe onpeferieHHble KHUMM OKaXkyTC MOCTaBNeHHbIMU PSOOM.

B 25 ak3ameHauUMOHHbIX Bunetax cooepXuTca no ABa BOMpoOca, KOTOpble HEe MOBTOPSIOTCS.
CTyneHT 3HaeT oTBeTbl Ha 45 BonpocoB. KakoBa BEpPOSITHOCTb TOro, YTO AOCTaBLUMIACA €My
BuneT cocTonT 13 NOArOTOBMEHHbIX BOMPOCOB?

B OByx swukax HaxogsaTcs getanu: B nepsom 10, n3 HUX 3 cTaHgapTHbIE, BO BTOPOM — 15, u3
HMX 6 CcTaHgapTHbIX. M3 Kaxgoro suwuka Hayrag BblHAMAKOT MO ogHom petanu. Hantwm
BEPOSATHOCTb TOro, YTo 06e AeTanm okaxyTcs CTaHAapPTHbLIMMU.

B ctyaum TeneBmaeHusa Tpy TeNeBU3NOHHbIE Kamepbl. [Ns KaXaon kamepbl BEPOSTHOCTb TOrO,
4YTO OHa BKJ/IHOYEHA B AaHHbLIN MOMEHT, paBHa 0,6. HalWTn BEpoOsITHOCTb TOro, YTO B OaHHbIN
MOMEHT BKIOYeHa XoTs Obl 04Ha kamepa.

Ha 6a3y noctynuno 50 swmko osoulen, n3 HMx 40 — nepeoro copta. Haygayy ans npoeepku
OepyT OBa dwmka. KakoBa BepoOSITHOCTb, 4TO: a) oba coagepkaT OBOLUM MepBoro copta; 6)
pasHoro copTa; B) 04HOro copTta.

B marasuH Bownu Tpu nokynatensi. BeposiTHOCTb TOro, 4YTO KaxAabl MOKynaTerb COBEpLUUT
nokynky, paBHa 0,4. Hantn BepoATHOCTb TOro, YTO: @) ABa U3 HMX COBepLUaT MOKYMnku; 6) Hu
OLMH He COBEPLUMT MOKYMOK; B) BCE TpW COBepLUaT NOKYMKK; I) NO KparHen mepe ABa cosepLuat
MOKYMKY; 4) XOTs Obl 0OOMH KyNWUT TOBap.

Ha cbopky noctynaioT getanu C Tpex CTaHKOB, MPOM3BOAUTENBHOCTU KOTOPbIX COOTHOCATCA
kak 3:4:5. bpak npogykumn aTux ctaHkoB coctaensieT 3%, 1% u 2% cooTBeTCcTBEHHO. Hantu
BEPOSATHOCTb TOr0, YTO Hayaayy B3ATas geTanb 13 obLuen npoayKumm CTaHKOB — CTaHAapTHas.
CTtpaxoBas KOMNaHusa pasgenseT 3acTpaxoBaHHbIX MO Knaccam pucka: | Knacc — manbivi puck,
Il knacc — cpeaHun, Il knacc — Gonblon puck. Cpean atnx knneHtoB 40% - nepBoro knacca
pucka, 35% - BToporo n 20% - TpeTbero. BepoAaTHOCTb BbinnadMBaTh BO3HarpaxgeHve Ons
nepsoro knacca pucka pasHa 0,01, stoporo — 0,04, Tpetbero — 0,09. KakoBa BEpPOSATHOCTb
TOro, YTO 3aCTpPaxOBaHHbIV MONYYNT AEHEXHOEe BO3HArpaxaeHve 3a nepuog CTpaxoBaHus.

B marasuH ToBap nocraenseTca Tpems oupmamu B cooTHoweHun 5:8:7. Cpegm npogykumu
nepson cupmbl 6pak coctasnset 10%, BTopon - 5%, TpeTbent — 15%. Hantn BepoATHOCTb
TOro, 4TO: @) NpMoBpEeTEHHbIN TOBap OKaxeTca He GpakoBaHHbIM; 6) NpMoBpeTeHHbIN ToBap
okasarica 6pakoBaHHbIM. Kakon doupMoi BepoSiTHEE BCEMO OH NPOU3BEOEH?



22. N3 20 ctpenkoB 7 nonagatT B Lefb ¢ BeposaTHocThio 0,5; 8 — ¢ BepoaTHocTho 0,7; 1 5 — ¢
BeposiTHocTblo 0,5. Hayaady BbiGpaHHbIV CTPENOK Npon3Ben BbiCTper, nopasuB Lenb. K kakon
N3 rpynn BeposTHeEE BCEro NPUHaANeXuT 3TOT CTPENokK?

23.MpoBoantca 16 He3aBUCUMMbIX WUCMbLITAHWA C BEPOSATHOCTBIO ycnexa, pasHou 0,4. Haintu
Hanbonee BEPOSATHOE YMCMO YCMNELUHbIX UCNbITAHUNA.

24. BcxoxecCTb ceMsiH HekoToporo pacteHusa coctasnseT 80%. Hantn BepossTHOCTb TOro, 4to u3
NSATM NOCESAHHbIX CEMSIH B3OMAYT: @) NSATb CeMsH; 6) He MeHee YeTbipeX; B) He Bonee ogHoro.
25. CKOonbko pa3 HyXHO nogdpocuTb WrpanbHyl0 KOCTb, 4TOObl HanBEpPOATHENWLIee 4MCno

BbinageHns 6 o4koB 6bino pasHo 507

26.B aBtonapke 70 mawwnH. BepoATHOCTb NOMOMKM MawwuHbl paBHa 0,3. Hantum
HanBEPOSATHENLLIEE YNCHO NCNPABHbIX aBTOMOBUNEN U BEPOATHOCTb 3TOrO YMcha.

27.0T10en koHTponsa noeepsieT Ha ctaHaapTHocTb 900 getanen. BeposaTHOCTL TOro, YTo Aetarnb
ctaHgapTHa, pasHa 0,9. C BepoaTHocTbio 0,9544 HanTM rpaHuubl, B KOTOpbIX Oyaet
3aKNKYeHO YMCIO CTaHOApPTHbIX AeTanen.

28. BepoATHOCTb nosiBnieHmMsa cobbitna B Kaxkaom u3 400 Hes3aBUCUMMBLIX uchbiTaHuin pasHa 0,8.
Hantn Ttakoe nonoxmtenbHoe 4ucno &, 4tobbl C¢ BeposiTHOCTbio 0,9876 abcontoTHas
BENMYMHA OTKIMOHEHUS1 OTHOCUTENBLHON YacTOThl NOSIBEHUs1 cobbiTust OT BepoAaTHocTh 0,8, He
npesbicuna & .

29. B aBtonapke nmeetcs 400 aBTtomobunen. BepoaTtHoCTb 6e30TKa3HOM paboThbl KaXKaoro u3 Hmux
paBHa 0,9. C BeposaTHocTbo 0,95 onpenenuTb rpaHuubl, B KOTOpPbIX OyAeT HaxoauTbCca 4ons
6e30Tka3Ho paboTaBLUMX MALUWH B ONpeaeneHHbIn MOMEHT BPEMEHW.

30. BepoaTHoCTb TOro, 4To MOKynaTenb COBEPLUMT MOKynky B marasuHe, 0,4. CoctaBuTb 3akOH

pacnpeneneHnst CrydvaiHoil BemuuMHbl X - YMcra rnokynaTeneil, COBEepLUMBLUMX MOKYTMKY,
ecnv marasvH noceTuno 3 nokynatensi. Haiitu matematmdeckoe oxugaHue, OUCNEPCUIO U

cpeaHee KBafpaTUYeckoe OTKMOHEHWE CIyYaiiHON BeNMunHb X .

31. KnueHTbl bGaHka, He CBsi3aHHble ApYyr C APYrom, He BO3BpallaloT KpeauTbl B CPOK C
BepoATHoCTbo 0,1. CocTaBUTb 3aKOH pacnpegeneHns yncna BO3BpaLlLEeHHbIX B CPOK KpeamMToB
13 5 BblgaHHbIX. Hantn matemaTnyeckoe oxuaaHue, OUCNEPCUIO U cpeaHee KBaapaTuyeckoe

OTKINOHEeHWe Cry4YanHon BenmnymHbl X.

32. KoHTponbHasa pabota cocTouT M3 Tpex BOMpocoB. Ha kaxabin Bonpoc npueegeHo 4 oTeeTa,
OAMH M3 KOTOPbIX NpaBusibHbIN. COCTaBUTb 3aKOH pacnpeneneHns Ymcna npaBuibHbIX OTBETOB
npu NpoCcTOM yragbliBaHUW. Hantn matemaTnyeckoe OXuaaHue N OUCNepcuto 3TOW CryyYanHoW
BEMNNYMHBI.

33. lNMokynaTtenb NocellaeT Mara3uHbl s NPUobpeTeHNs HyXXHOro ToBapa. BeposiTHOCTb Toro, 4To
TOBap MMeeTCH B onpeaeneHHoM marasunHe, coctaenseT 0,4. CocTaBuTb 3aKOH pacnpeaeneHus

cnyyaiHol BenuunMHbl X - YMCHa MarasvHOB, KOTOpPble MOCETWUT MOKyrmaTeNb W3 YeTbipex
BO3MOXHbIX. [locTpouTb rpadmk pacnpegenenuns. Hamtm Hambonee BeposiTHOE 4UCNO
MarasmHOB, KOTOPble NOCETUT NOoKynaTenb.

34. [laH 3akoH pacnpeaeneHns AUCKPETHOM CryYyanHOW BENNYNHBDI:

X 1 4 6 8

s} 0,1 0,3 0,4 0,2

HainTy uHTerpansHyto (yHKUMIO pacnpegerneHus criydaHoW BenuuvHbl X n nocTponTb ee
rpadouk.

35. CnyvaiiHas BenmumnHa X 3afaHa MHTerpanbHoi (pyHKLme

0 npux<-2,

X

F(x)= Z+% npu—2<x<2,

1 npux>2.

HailTu BEPOATHOCTb TOTO, YTO B pPe3ynbTaTe UCMbLITaHUS CRyyaiiHas BenuumHa X npumert
3Ha4veHue: a) MeHble 0; 6) MeHbLUe 1; B) He MeHbLUE 1; 1) 3akntoyeHHoe B uHtepsane (0; 2).



19.3.3 TecTOBbIe 3agaHuA

1 cemecTp
BapuaHT 1

1. Kakas kBagpaTHas MaTpulla Ha3bIBAE€TCS SANHUIHON?

1) Yy KOTOPOH BCE 3JIEMEHTHI PABHBI EAUHUIIE;

2) Yy KOTOpPOH BCE€ JIEMEHTHI IJIaBHOM JAMAaroHalld PaBHbI €UHULIE, & BCE APYTHE —
HYJIIO;

3) y KOTOPOM BCe 3JIEMEHTHI TJIaBHOW U MOOOYHOHM JWAaroHajd PaBHBI €IUHHIIEC, a

BCE pyTrUe — HYIIO.
2.  VYxaxure TO TpeoOpazoBaHWE, KOTOPOE HENb3Sl  CUMTATh  DJIEMEHTApHBIM

peoOpa3oBaHUEM MaTpPHUIIBL:

1) yaajgieHue JIFOOBIX CTONOIOB (CTPOK) MaTPHIIBL;
2) nepecTaHOBKa JBYX CTONOIOB (CTPOK) MaTpHIIbI,
3) YMHOXEHHE BCEX 3JIEMEHTOB OJTHOTO CTOJIONA (CTPOKH) MATPHUIIBI HA OJJHO U TO

K€ YHCII0, OTIIMIHOE OT HYJIS.
3. Kakoe ycnoBue sBISETCS IOCTATOYHBIM JUIS OCYILECTBJICHUS OIEPAllUM CIIOXKCHHS

matpuil A u B?
1) MaTpuIlkl A u B O KHBI OBITH KBAPATHBEIMHU;
2) CyMMapHOE€ KOJIMYECTBO CTPOK M CTOJIOIIOB MAaTPHIlbl A JIOJDKHO OBITH PaBHO
CyMMapHOMY KOJTMYIECTBY CTPOK ¥ CTOJIOIIOB MaTpHITH B;
3) pa3mepHOCTH MaTpull A U B TOIKHBI OBITh OAMHAKOBBIMH.
4, Cucrema CoBMECTHA TOI'/Ia M TOJILKO TOrJa, KOrja:
1) paHT MaTPUIIBI CHCTEMBI PaBEH PAHTy PACIIMPEHHON MATPHUIIBI CHCTEMBI,
2) paHT MaTPUIIBI CHCTEMBI MEHBIIIE PAHTa PACIIMPEHHON MATPHUIIBI CHCTEMBIL,
3) paHT MaTPHUIIBI CHCTEMBI OOJIBIIIE PaHTa PACIIUPEHHONW MATPHUIBI CHCTEMBI.

5. Ecma A, Bu C uMmeror oOpaTHbIC MaTPHIIBl, TO PEIICHHEM MAaTPUYHOIO ypaBHCHUS
AXB = C sBnsercs MaTpHIia:

1) X=B7'CA™; 2) X=A"'CB™"; 3)X=B'C'A!; 4)X=AC'B

6. MoXeT i paHT MaTpHIIBE OBITh paBHBIM HYII0? Menbie Hyis1? PaBabim 3,57

1
7. Matpuma A =( 3) BBEIpOXcHA TpH A paBHOM ? OTBeT 000CHOBATD.

3 6 1
8. Janbl MmaTpursl A= (2 J ' B =( 1]. Haittu B’A’AB . OTBeT 060CHOBATDH
1 4 8
9. lnsa matpunel A=| -9 10 7| HaiiTm anreOpanveckoe JOMOTHEHHE K dJIEMEHTY aj,. OTBeT
0 1 2
000CHOBATD.
2 cemecTp
BapuaHT 1
Teopemu4eckas 4Hacmb
1. CdopmynupoBaTb onpegeneHne YACnoBon NocrnegoBaTeNnbHOCTU.
2. CdopmynupoBaTb 1 foKasaTb TeopeMy O CyLLeCTBOBaHUU npeaena yHKLMK.
3. OnpegeneHune npegena yHKUMM 3anncaHo C MOMOLLbIO FIOrMYECKMX CUMBOJIOB
Ve>0)(Fo=6(¢)>0)(vxe X:a<x<a+0):f(X)>¢. 3anucatb 310  onpegeneHve
crosamu.
4. Yemy paseH lim (-4)"
n—oo
1) o© 2) -4 3) He cylwlecTByeT 4) 4.

OT1BeT 000CHOBATH.



3adayu
2

X y
1. Ona dyHKumm y=—6 HalNTU TOYKM paspblBa M YCTAHOBUTbL XapakTep paspbiBa.
X_

OTBeT 000CHOBATh.

2. [aHa dyHKUMS y=5—\/x2+x—6. Torpa ee obnacTtblo 3Ha4YeHUn SBnSeTcs

MHO>eCTBO:
1) [-5i+x); 2) (-0, =-3]U[2;+x); 3) [5,+x); 4) (—o;5].
OTBeT 000CHOBAThL.

3. CyllecTByeT nu Ha oTpeske [-2;2] Touku, rae yHkums y=3x>+1 paBHa Hymno?
OTBeT 060OCHOBATL.
o _ x=1(x-2)
4. Hantu |im 5
X2 X< -4
BapuaHT 1
Teopemu4eckasi Hacmb
a a o
1. Mpn kaknx a n b dyHKUMs F(x) :gxb +§x2 +Xx+5 fABNSeTCs nepBoobpasHon Ans
f(x) = (3x+1)?. OTBeT 06OCHOBATH.
2. YkasaTb 3aMeHy nepeMeHHOW, KOTOpyl HeobxoAuMMO BbIMOMHUTL B WHTerpane
3
jx5ex dx 4nd ero ynpoLieHusi unu ceegenns K TabnuyHomy. OteeT o60CcHOBaThL.
3 3
1) t=x°; 2) t=x3; 3) t=x%eX; 4) t=¢*
3. [lepeyncnnTb OCHOBHbIE TUMbI MHTErPanoB, BepyLnXcsa No YacTaMm.
4. 3ameHa nepemMeHHOM B onpedenieHHoOM nHTerpane (TeopemMa ¢ goKasaTenbCTBOM).
~+00
5. Wnhterpan [ e*dx cxoautcs
1
1) npuBcex a>0; 2)npuBcex a<0; 3) npu BCeX a; 4) HV NpK Kaknx a.
OTtBeT obocHOBaTb.
3adayu
1x? _x+1
1. Beluncnutb onpeaeneHHbIn MHTerparn j—zdx
o l+x

X

2. Hantu uxterpan | :
e -1
3. Haintn unterpan | x3 In xdx .
3 cemecTp
BapwuaHT 1

1. CoObiTue A — nosiBNEHUE NATU OYKOB Npy BpoCcCaHNM UrpanbHOM KOCTU ABMSETCS:

1) pocToBepHbIM;  2) cnyYanHbIM;  3) HEBO3MOXHbIM;  4) HECOBMECTHbIM

2. Cymmon cobbitnii A n B HasbiBaeTcs cobbiTe, cocTosLee:

1) B nosiBNneHun xotst Obl 0OQHOrO M3 ATUX COBLITUN;

2) B nosiBrieHun cobbiTnsa B 1 He nosiBrneHnmn cobbiTus A;
3) B OQHOBPEMEHHOM MOSABMEHUN ATUX COOBLITUN;

4) B OQHOBPEMEHHOM HE MOSIBIIEHUN ATUX COOBITUN.



3. CDopmyna Kiaccn4eckoro onpeaeneHmna BepoATHOCTU cobbITMSI UMeEeT BUA;:
m

1) P(A)=1-P(A); 2) P(A)=F; 3) P(A)=m-n 4) P(A)=m+n;
4. Cny4vanHas BenMyuHa Ha3blBaeTCHa HenpepbIBHOM, eCriu

1) OHa MOXeT NpuH1MMaThb onpegerneHHblie, (bVIKCI/IpOBaHHbIe 3HaA4YeHun4;

2) B pe3ynbTaTte onbiTa OHa MOXET NpUHUMaTb J'IP06ble 3apaHee HeU3BEeCTHbIe
3Ha4yeHus,

3) OHa MOXeT NpUHUMaTb 3Ha4YeHUd, CKONb YrogHo Mano oTnunyaruwineca opyr ot
Apyra

4) OHa nNpnHnMMaeT NOCTOAHHOE 3Ha4YeHune.

5.  ®yHKumen pacnpeneneHus cnyvyanHom BennunHbl X HasblBaeTCs:

1) F(x)=C; 2) FX)=P(X <x); 3) FX)=P(X >x?); 4) F(x)=1-P(X >Xx).

6. Crpaxyetca 1200 aBTOMOGUNEN; CYUMTAETCS, YTO KaXObll U3 HUX MOXET nonacTb B
aBapuio ¢ BepodaTHocTbio 0,08. NS BblYMCAEHMS BEPOATHOCTM TOrO, YTO KONMYECTBO
aBapun cpegu Bcex 3acTpaxoBaHHbIX aBTomobunenm He npessonget 100, crneayet
ncnonb3oBaTb hopmyny
1) Myaccona;  2) nonHon BepoATHOCTH;  3) BepHynnu; 4) baveca.

7. HenpepbiBHasa crnyyanHas BenMyMHa paBHOMEPHO pacrpefenieHa Ha oTtpeske [-14; 26].
Ee maTtemaTunyeckoe oxmngaHue paBHo:

1) 6 2) 29/12 3)7 4)30/37
8. HenpepblBHas cny4anHaa BenuMYMHA pacnpegeneHa no HopManbHOMY 3akoHYy C
1 _(x-10)°

e 50 . CdopmynuposaTb
T thopmynup

«NpaBumo TPexX CUrMm» Ansa JaHHOW CryYyanHOW BENUYUHBGI.
9.  Kakue un3 cnegyrowmx yTBepXxaeHun aBnsoTCs BEPHbIMU:
A) LeHTpanbHbI MOMEHT NepPBOro Nopsiika ecTb AUCNEPCUs CB;
B) ueHTpanbHble MOMEHTbI MOTYT ObITb Bblpa)KeHbl Yepesd HavyarbHble MOMEHTHI;
B) Ha4yanbHbI MOMEHT NepBOro Nopsaka eCtb MaTeMaTU4ecKkoe oXunaaHve CB.;
[") ueHTpanbHbI MOMEHT BTOPOro Nnopsiaka eCTb AUCMEPCUS CB.
1A T 2)b, T 3)A, b, T 4)r 5)b,B, T
10. CsownctBoM mcnbiTaHMi bepHynnu siBnseTcs cnegytoLlee:
1) BCe ncxodbl UCNbITAHNA PABHOBEPOSATHbI;
2) vCnblTaHWUs 3aKaHYNBaOTCA OOHUM U3 ABYX UCXOAOB;
3) BEepoATHOCTb Yycnexa onpegensieTcs pesynbTaToM OAHOrMo0 NPOU3BOJSILHOIMO
ncnbITaHus;
4) BCe npuBeAeHHbIe BbIlLE OTBETbI BEPHBI.
11. [Ons noGoi cnydaiHoi BenuumHbl X , UMetoLlen matematmdeckoe oxuganve M (X),

aucnepcuto D(X), n no6oro & >0 cnpaBeannBo HEPABEHCTBO:

NIOTHOCTBIO pacnpedenenns BeposTHocTen f(x) =

1) P(|X—M(X)|28)Z@: 2) P(X ~M(X)|2 ) > 2X)
&
D(X) .

4) P(X —M(X)|<¢e) > D(X) .

2
&

3) P(X -M(X)|<e) 21~ O

Kputepum oueHku
Kputepuem oueHnBaHus TecToB ABnsieTcs oueHka. Obwas cymma 6annos, KoTopas MOXeT
ObITb NONyYeHa 3a aTTeCTaUMOHHbIV TECT, COOTBETCTBYET KONMYECTBY TECTOBLIX 3af4aHuni. 3a
Kakgoe npaBuibHO peLleHHOe TeCTOBOe 3agaHune npucsansaeTcs no 1 6anny.

LLikana oueHnBaHUsA TeCTOBbIX 3aAaHUN:

OueHKa «OTNNMYHO» BbICTABMNSIETCS 00yYaloLWeMycs, €CNn AaHbl NpaBUilbHbIE OTBETHI
Ha 86-100% TecToBbIX 3agaHui;

OueHka «XopoLLo» BbiCTaBNAeTCst 0byyatoLeMycs, eCnu AaHbl NPaBuIibHbIE OTBETHI
Ha 70-85% TecToBbIX 3a0aHWUN;

OueHka «ygoBneTBOpUTENBbHO» BbiCTaBNAeTCs oby4vatowemycs, ecnm AaHbl
npaBunbHble OTBETLI HA 54-69% TeCTOBbLIX 3a4aHWUIA;



OueHka «HeyaoBneTBOPUTENbHO» BbICTaBNseTCA 00yyaloLemMycsi, ecnv gaHbl
npasurbHble OTBETbI MeHEE YeM Ha 54% TeCTOBLIX 3a4aHUN.

19.3.4 MNepeyeHb 3agaHun ANA KOHTPOJIbHbIX paboT
Mpumep npakTnyeckoro 3agaHus
(Tekywas aTTectauunsa 1 cemectp)

KoHTponbHasa paboTa 1.
BAPUAHT 1

1. BbluncnnTb Boipaxerne: X = B-CT - D — A?

3 2 4 2 3 0
A=|1 0 3|,B=(-3 2 4),C=(3 2 -5),D=|0 -1 3|
2 10 2 -1 1
2 13 5
3 27 13
1. BblumcnuTtb onpepenuvrens: ‘A‘: .
53 7 2
4 2 5 10
2. PewnTb mMaTpuyHOe ypaBHeHWe, Bbl4MCNMB obpaTHyto maTpuuy Metogom [aycca:
2 1 4
-1 3 4
X3 2 4|= .
2 3 -1
2 1 3

3. Hampgute oblee pelueHne B BEKTOPHON hopme st CUCTEMbI YPaBHEHWI:
3X, — X, +3X; +2X, + 5%, =6

OX, —3X, +2X; +3X, +4X, =7
X, —3X, —5X, — 7X, = —4 '

X —9%X, + X, +4X, + X, =6
5. Hangmte cobCTBEHHbIE 3HAYEHUS U COOCTBEHHLIE BEKTOPLI MaTpULbl

1110

1
A:
1
0

=
B P O

1

1

1
BAPUAHT 2.

1. Bbluncrute Beipaxetne: X = ((B—A)-C)" -D'

2 3 0 3 2 4 1 2
A=/0 -1 3|,B=|1 0 3|, C=|0 3|,D=(3 5 1).
2 -1 1 2 10 2 1



6 3 4 1
, B ‘A‘ 2 5 1 2
. Bobluncnuts onpepenutens: |A = :
7 4 3 3
4 2 51

3. Pewntb MaTpuuyHoe ypaBHeHVe, BbIMUCIMB o0OpaTHyl MaTpuuy MeTtodom [aycca:

1 2 -3 4 2 3
X143 2 —-4(=/1 1 0]
2 -1 0 3 2 2

4. Hangute obuiee pelleHne B BEKTOPHOW hopme Anst CUCTEMbI YPaBHEHWIA:

3X; +6X, +5X; —4X, +3X; =5
X +2X, +TX; —4X, + X =11

5. Hanpgnte cobcTBeHHbIe 3Ha4YeHNSA U COBCTBEHHbIE BEKTOPLI MaTpuLbl

0101

1 0 21
A:

010 2

1 010

Kputepum oueHkm

Kaxxgomy obyvarolemMycsi Bbl4aeTCa BapuaHT KOHTPONbHOW paboThbl, COCTOSILEN U3
natv 3agad. Kputepvem oueHVBaHWS OTBETOB Ha KOHTPOMbHYH paboTy sBNSETCH OueHKa.
LLikana oueHnBaHMs1 KOHTPOSbHOW paboThbl:

OLEeHKa «OTNMYHO» BbICTaBnseTcsa obydvalowemycsi, ecrnm BepHO pelleHbl Bce
npeanoXeHHble 3a4a4yun, BO3MOXHO JONyLUeHa ofHa BblYMCNUTENbHasA ownbka;

OLEHKa «XOpoLo» BbICTaBNseTca obydyarolemycs, ecnm BEepHO pelleHbl YeTbipe 13
NATM NPeanoXeHHbIX 3ajadv, WM pelleHbl BCe 3ajauyv, HO JonylleHbl owunbkn B Xxoae
peLueHuns;

OLEHKa «y[OBNeTBOPUTENbHO» BbICTaBMSETCA 00yyaloLeMycs, eCnn BEPHO peLLEHbI
ABE€ C TMOMOBWHOM M3 NATM NPEeanoXeHHbIX 3adad, a pelleHue OcTanbHbIX 3adady He
npuBeaEeHO NN OHW peLUeHbI C rpyObiMKM owmbKamu;

OLEHKa «HeyaoBneTBOPUTENbHO» BbICTaBNAeTCA OOydalolemycsi, ecnn peLueHo
MeHbLLE OBYX C NOMOBMHON 3aay Unv B LENOM BCe 3aa4n peLleHbl HeBEPHO.

KoHTponbHas paboTa 2.

HanTtu npegenbl yHKUMIA:

L i 5—3x* -3x° 3| sin? x

. llm - 1m -

x>0 2X3 + 4X? + 5% x>0 A/14 XSiN X —COSX
 x+3-2Vx G |

2. lim 4. lim
x—1 X =1 x—0 X

1+3+5+...+(2n-1
5. lim (x —1)ctg zx 6.lim ( )

x—1 n—oo ‘l3n4 + n3



Kputepum oueHku

Kaxxgomy oby4atowiemycsa BblgaeTcsl BapuvaHT KOHTPOSIbHOM paboTbl, COCTOSLLEN U3
wectn 3agad. Kputepmem oueHnBaHUA OTBETOB Ha KOHTPOSbHYKO paboTy ABMNSIETCA OLEeHKa.
LLikana oueHnBaHUs KOHTPOSbHOW paboThI:

OLEHKa «OT/IMYHO» BbICTaBNsieTCA ObyvaloleMycs , €Cnu BepHO peLleHbl Bce
npeanoXeHHble 3agayn, BO3MOXHO 4ONyLEHa OfHa BblYMCNUTENbHAsA OLWNOKa;

OLEHKa «XOpOoLUO» BbICTABNSETCA OOyvatoleMycs , ecrniv BepHO pelleHbl NATb U3
LWEeCTN NpennoXeHHbIX 3ajay, MM pelleHbl Bce 3ajadvv, HO AOonyleHbl ownbku B xoge
pellenHns;

OLEeHKa «y[OBNeTBOPUTENBHOY» BbICTaBNsieTCA 00yyaloLemMycs, eCnn BEPHO pPeLLEHbI
TPW U3 LWECTU NMPEOSIOXKEeHHbIX 3a[a4, a pelleHne ocTanbHbIX 3a4ay He NPUBEeAeHO UM OHU
peLLeHbl ¢ rpybbiMm omnbKamu;

OLEHKa «HeyaoBneTBOPUTENbHO» BbICTaBNAeTca obyvatolemycsi, ecnu peLueHo
MeHbLle Tpex 3a4ad Unu B LENoM BCe 3aa4n peLleHbl HEBEPHO.

Mpumep npakTuyeckoro 3agaHus
(Tekywasa atrectauusa 2 cemecTp)
KoHTponbHasa paboTa 1.

3
1. HaiiTvt nponssoaHyto dyHkumm Y = 2% (49

2. WccnepoBaTb OyHKUMIO U NOCTPOUTL rpadouku.
x3
1) y=— 2) Yy=X+2/-X.
x> -3
Kputepum oueHkm

Kaxxgomy obyvarolwemMycsi Bbl4aeTCa BapuaHT KOHTPONbHOW paboThbl, COCTOSLIEN U3
ABYX 3agaHvi. Kputepnem oueHMBaHWS OTBETOB Ha KOHTPOSbHYI0 paboTy SBNAETCS OLUEeHKa.
LLikana oueHnBaHMsl KOHTPOSbHOW paboThbl:

OLEHKa «OTMNMYHO» BbICTaBNAeTCsA oOby4yalolemycsi, eCnnm BEepHO BbINOMHEHbI BCe
npeanoXeHHble 3a4aHns, BO3MOXHO JONYyLEeHa ogHa BblYUCNUTENbHasA owWnbKa B 3agaHum 2.

OLeHKa «XOpOoLLO» BbICTaBnsieTca obyyaloleMycs, ecriv BepHO BbINOSIHEHO MepBoOe
3ajaHue, BO BTOPOM 3afaHuUM UCCnenoBaHbl M MOCTPOEHbI rpadmkn 06omx yHKLUA, OHO
AonyLLEeHbl OLLNBKN B XO4€e peLleHuns;

OLEeHKa «yOoBNeTBOPUTENbHO»  BbICTaBnsieTcd obyvarolemMycs,, ecnM BepHO
BbINONIHEHO NepBoe 3ajaHue, BO BTOPOM 3a4aHUM BEPHO UCCedoBaH M MOCTPOEH rpadumk
TOJSIbKO OZAHOM (PYHKLMN,

OLeHKa «HeyadoBreTBOPUTENbHO» BbiCTaBnseTca obyyaroLemycs, ecnm He BbIMOSTHEHO
nepBoe 3ajaHue, UNn ecnn HeT BEPHOro UCCregoBaHMsa U He NOCTPOEHbI rpadnku HXU OAHOM
N3 NpeanoXeHHbIX PYyHKLMNA.

KoHTponbHas paboTa 2.
HanTtu nHterpansl

xdx
e

2) [ x*e**dx

x* + 2x dx
3) [————dx 4) [——=
)] X% +1 )Il+2coszx
5 | 5x-14 dx dx

6) |
X — x> —4x+4 (X—D)VX* +3x+1
7) }x\/4—x2dx 8) Ti
0

11+ X2



KpuTepuu oueHku

Kaxgomy ob6y4yaroliemycsi BblOaeTcsl BapuaHT KOHTPONbHOW paboTbl, COCTOSILLEN
BOCbMM 3afdaHuii. KpuTepuem OLeHVMBaHWSi OTBETOB Ha KOHTPONbHYH paboTy siBnsieTcs
oueHka. LLkana oueHMBaHNSi KOHTPOIbHON PaboThI:

OLIEHKa «OT/IMYHO» BbICTABMNSAETCA o0Oy4alollemMycs,, ecnv BepHO peLleHbl Bce
npeanoxeHHble 3afaHunsl, BO3MOXHO AONyLLeHa ofiHa BblYUCIMTENbHAs OLLINOKA;

OLIEHKa «XOPOLLO» BbICTABMNAETCS OOy4YaloEMYCSsl, €CnN BEPHO pelleHbl CeMb W3
npeanoXxeHHbIX 3a4ad, UNu peLLeHbl Bce 3a4a4u, HO AOMYLLEHbI OWMOKM B XO4e PeLLeHus:;

OLIEHKa «YyOOBMNETBOPUTENbHO» BbICTABMAETCA 00Oy4aloWeMycsi, €Criu BEPHO peLLeHbI
YyeTblpe M3 BOCbMU MPEANOXEHHbIX 3afa4, a peLeHne ocTanbHbIX 3a4a4 He NpUBEAeHO UNnu
OHM peLleHbl C rpyBbiMK oLLINBKaMu;

OLIEHKa «HeyOoBrEeTBOPUTENBHO» BbICTABMNSAETCS O0Oy4YaloWEMYCs, €Cni  peLleHo
MeHbLLE YeTbipex 3a4ad Unu B LENoM BCe 3aa4n peLleHbl HEBEPHO.

Mpumep npakTMyeckoro sagaHusA
(Tekywaga aTtrectauna 3 cemecTp)
KoHTponbHasa paboTa 1.

1. Haitn auddbeperuman dyrkumm U = XY + 2 +c0s*(x°z) .
2. Hantn anddepeHuman sToporo nopsigka U = X3y2 +Sin X + 5008y.

3. Haittn auddeperuman nepsoro nopsaka dyHkun (X, y,2)=z2—Xy + Y B TOYKe
ZX

M(1, 0, 1).
07 01 2
4. Hantm —, — ans dpyHkummn Z =4/ 2Xy + X?  roe X=2" +cosv, y =ctgu+2".
ou ov
5. Hantu akctpemym oyHkumn Z = x° +8y3 — 6xy +1.
1 1
6. Hantu akctpemym dyHkummn Z = X + Y npu ycnosuu — t—= E
>y

Kputepum oueHkn

Kaxxgomy obyuvarowemMycsi Bbl4aeTCa BapuaHT KOHTPONbHOW paboThbl, COCTOSILLEN U3
wectn 3agad. Kputepnem oueHMBaHMS OTBETOB Ha KOHTPOSbHYI paboTy SABNSETCS OueHKa.
LLikana oueHnBaHMsl KOHTPOSbHOW paboThbl:

OLEeHKa «OTNMYHO» BbICTaBnseTcsa obydvalowemycsi, ecrnvm BepHO pelleHbl Bce
npeanoXxeHHble 3a4ayn, BO3MOXHO JONyLUeHa OfHa BblYMCNUTENbHasA OwnbKa;

OLEHKa «XOpOLLO» BbICTaBnsieTca Oby4yalllemycsi, ecnv BEpHO pelleHbl NATb U3
LWeCTN NpeanoXeHHbIX 3ajay, UM pelleHbl Bce 3ajadv, HO AonylweHbl ownbku B xoae
peLueHuns;

OLEHKa «y[OBNeTBOPUTENbHO» BbICTaBMSETCA 00yyaloLeMycs, eCnn BEPHO peLLEHbI
TPU M3 LWECTN NPEeAnoXeHHbIX 3a4a4y, a peleHne oCTalnbHbIX 3a4ad He NpUMBEAEHO UMW OHU
peLueHbl ¢ rpybbiMm owmnbkamu;

OLEHKa «HeyaoBneTBOPUTENbHO» BbICTAaBNAETCA OOy4alolemMycsi, ecnv peLueHo
MeHbLLE Tpex 3a4ay unu B LIEeNoM BCe 3a4a4v pelleHbl HEBEPHO.

KoHTponbHas paboTa 2.
BapwuaHT 1.
1. 20 4yenoBek paccaxuBaloTcd Ha S5 ckamenkax No 4 4enoseka Ha Kaxgon. Hantu
BEPOSITHOCTb TOr0O, YTO ABa AaHHbIX NNLA OKaXYTCS CUAALLUMUN PALOM.
2. BepoaTHOCTb TOro, 4TO CTyAEeHT caacT nepsbln 3Kk3ameH, paBHa 0,9, BTopon — 0,9,
Tpetun — 0,8. HanT BEpOATHOCTb TOro, YTO XOTHA Obl ABa 3k3ameHa OyayT cOoaHbl.
3. [lo camoneTy Npon3BOaMTCA TPU OL4MHOYHbIX BbICTpena. BeposTHOCTb nonagaHus npu
nepsom BbicTperne pasHa 0,5, npu BTopom — 0,6, npu TpeTbem — 0,8. [Ina BbIBOAA



camoneTa M3 CTpOos AOCTaTOYHO Tpex nonagaHwi. [pu ogHOM nonagaHumM camornet
BbIXOOMT U3 CTPOS € BepodaTHOCTbIO 0,3; npu aAByx — 0,6. HanTn BepoaATHOCTb TOrO, YTO
B pe3ynbTaTe Tpex BbICTPesnioB camoneT dyaet cour.

4. BeposiTHOCTb NpoOWTK Yepe3 3abONOYEHHbIM Y4acTOK, HE MPOMO4YMB Horn, paBHa 0,6.
KakoBa BEpOATHOCTb TOro, 4to M3 220 4enosek He npomoyat Hornm ot 120 go 133
yernogek. ([pegnonaraeTcsd, YTO NPOXOXME HEe UCMONb3YIOT ONbIT APYr Apyra).

BapuaHT 2.

1. JlndT ¢ 4 naccaxkmpamm octaHasnmeaeTcsl Ha 10 ataxax. KakoBa BEpOSTHOCTb TOro,
4YTO [Ba naccaxupa He BbIMAYT HA OOHOM aTaxe?

2. [etann npoxogdat Tpu onepaumm o0bpaboTkn. BeposiTHOCTb nosiBneHust Opaka BO
BpemMs nepson onepauum paBHa 0,02, stopon — 0,03, Tpetbenm — 0,02. Hantum
BEPOSATHOCTb BbIXOAAa CTaHOAPTHOW AeTann, cuuTasl nosBneHne ©Opaka BO BpeMs
OTAErNbHbIX onepaumn He3aBUCUMbIMN COBBLITUAMM.

3. Chopluk nonyumn Tpu KOpPOOKM peTanen, M3roToBneHHbIX 3aBogom Nel u gBe
KOpOOKM, N3roToBneHHbIX 3aBoaoM Ne2. BepoAaTHOCTbL TOro, YTo cTaHdapTHas AeTanb
narotoeneHa 3asogom Ne1, pasHa 0,8, 3aBogom Ne2 — 0,9. CHopLiuk Hayaady n3Bnek
Jetanb 13 Hayrag B3ATOW KOpOOKM. HanTn BEpPOATHOCTb TOro, YTO M3BMEYEHHas
JeTtanb cTaHaapTHa.

4. Yemy paBHa BEpOATHOCTb P HaCTynneHus cobblTs B KaxaoM u3 39 He3aBUCUMbIX
UCMbITAHUIN, €CnlM HauBEPOATHENWLLEeE YMCIO HaCcTynneHuh cobbiTus B 3TUX
UCnbITaHMAX paBHa 257

Kputepum oueHkm

Kaxxgomy oby4varowiemycs BblgaeTcs BapuaHT KOHTPOMbHOW paboTbl, COCTOSLLEN U3
yeTblpex 3agay. Kputepmem oueHMBaHUS OTBETOB Ha KOHTPOSbHYO paboTy ABMASIETCA OLEHKa.
LLikana oueHnBaHMst KOHTPOSTbHOW paboTbl:

OLEeHKa «OTMIMYHO» BbICTaBNsSETCA OOy4valoweMyCcs , €cnvm BepHO peLueHbl BcCe
npeanoXeHHble 3a4a4yum, BO3MOXHO AOMyLLEHa 0AHa BblYMCNTENbHAS OLINOKA;

OLlEHKa «XOpOLUO» BbICTaBnsieTca obyyatlolemycs , €Cnu BEpHO peLleHbl Tpu u3
YyeTbIpeX MPEANnoXEeHHbIX 3adad, WM pelleHbl BCe 3agayun, HO OOonyLeHbl ownbkn B xoae
peLleHns;

OLlEeHKa «yOOBNEeTBOPUTESNIbHO» BbICTaBNsSETCA obyyalowemMycsi , eCnm BEPHO peLLeHbI
OBE 13 YeTblpex NPeanoXXeHHbIX 3adad, a pelleHne ocTasnbHbIX 3a4a4y He NPUBELEHO NN OHU
peLleHbl ¢ rpyobiMy OLMbKkamu;

OLIEHKA «HEeYydOoBNeTBOPUTESNBHOY» BbICTaBNsSETCs 00yyaroLwemMycsi, eCin peLleHo
MeHbLUE OBYX 3a4ay Unv B LLENOM BCE 3aayum peLleHbl HEBEPHO

19.4 MeTognuyeckue maTepuanbl, onpegensilowme npouesypbl OLEHMBAHUA 3HaHWW,
YME@HUA, HaBbIKOB U (unu) oOnbiTa AOeATeNbHOCTU, XapaKTepusylLwux 3Tanbl
chopmmpoBaHMA KOMNeTEHLUIN

Mpn oueHMBaHUM  UCMOMb3YKTCHA KayeCTBEHHble LWKanbl OueHoK. Kputepum
OLeHNBaHMA NpuBeLEHbI BbiLLe.

MpomexyToyHass aTtTectauus no  gucuuniuHam  (MogynsiM) € NpUMEHEHUEM
3MEKTPOHHOIo 00yYeHMs, ANCTaHLUMOHHbIX 0Opa3oBaTenbHbIX TEXHONorun (ganee — 30, OOT)
NPOBOAUTCS B paMKax 3JIEKTPOHHOrO Kypca, pasmelleHHoro B 3MNOC(obpasoBaTenbHbIN
nopTan «ONEKTPOHHbIN yHuBepcuteTBlY»(LMS Moodle
https://edu.vsu.ru/course/view.php?id=10612)

lMpomexyToyHas atTectaunsa oby4varowmxcs OocyllecTBnsgeTcs B hOpMe aK3ameHa u
3ayeTa.

Obyvarowmnecs, nNpoxoasiimMe MPOMEXYTOYHY aTTectaumio ¢ npumeHeHuwem [OOT,
OOJDKHbI - pacnonaratb  TEXHUYECKMMM CpeactBaMm U MporpaMmHbIM - obecnevyeHunem,
nosponsowmmM obecneunTb npoueaypbl aTttectauuun. OB6y4varowmincs CamMOCTOATENBHO
obecrneyvBaeT BbINOMHEHNE HEOOXOAMMbIX TEeXHUYEeCKMX TpeboBaHuM ANna npoBeaeHUs
NPOMEXYTOYHON  aTTectauMm C  NPUMEHEHMEM  AUCTaHUMOHHbIX  OBpasoBaTenbHbIX
TEXHOSOMNM.

NaoeHTudmkauma nmnyHOCTM oOyvalowerocss npu  MNPOXOXAEHUM  MPOMEXYTOYHOM
aTTectaumm obecneumBaeTca MNOCPEACTBOM  MCMOMb30BaHMA  KaXabiM  0OyvaroLummca



https://edu.vsu.ru/course/view.php?id=10612

MHONBMAYANbHOIO NOTMHA M Naponsa Ans BXxoda B NMYHbIM kabuHeT, pa3melleHHbin B AMOC
oOpasoBaTenbHOW opraHn3auuin.

OueHka 3HaHWn, YMEHWA W HaBbIKOB, XapakTepusylowasa atanbl opMUPOBaHUS
KOMMEeTEeHUMA B paMKax MW3y4YeHuUs OUCUMMNNWHBI OCYLIECTBISETCS B Xo4e TeKylen wu
NPOMEXYTOYHON aTTecTauun.

Tekywaa artrectaunsa npoBoauTCs B coOTBeTCTBUM C [lonoxeHnem O TeKyLlen
aTTectaumm obydatromxcs no nporpamMmmMamMm  Bbicllero obpasoBaHus  BopoHexckoro
rocygapCTBEHHOro yHMBepcuTeTa. Tekylasa atrectaums npoBoamMtca B hopMax: NUCbMEHHbIX
paboT (KOHTposbHbIe). KpuTepun oueHMBaHWst NpuBeLEHbI BbiLLE.

MpomexyToyHas aTTecTaumsa npoBoauTCS B cooTBeTCTBUMM C  [lonoxeHnem o
NPOMEXYTOYHON aTTecTaumm obyyatoLmxcsa no nporpaMmmam BbiclLero obpasoBaHus.

KoHTponbHO-n3MepuTesnbHble Matepuanbl NPOMEXYTOYHOMW aTTecTaumm BKKYalT B
ceba TeopeTmyeckne BOMPOCHI, NMO3BONANOLLUNE OLUEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W
npakTMyeckMe 3agaHusi, MO3BOMAIWME OLEHUTb CTeneHb CHOPMUMPOBAHHOCTM YMEHUN W
HaBbIKOB.

Mpn oueHUBaHUN MCMONb3YIOTCA KONIMYECTBEHHbIE W Ka4YeCTBEHHbIE LUKasibl OLIEHOK.
Kputepumn oueHnBaHus NpuBeaeHb! BbilLE.

Mpumep KOHTPONBLHO— U3MEepPUTENLHOrO MaTepuana Ans NPOMeXyTOYHOWN aTTecTauumn
(3auveT, 1 cemecTp)

YTBEP>XOAKO
3aBeaytowmn kadegpon UT n MM3
HanpasneHne noaroToBkM / cneumanbHOCTb 38.03.02 MeHemKMeEHT
OucunnnmHa Martematuka
Kypc 1

dopma 0byuveHuns_o4Hasa
Bua atTectaumm npomMexyToyHas
Bug koHTpona 3a4ver

NX+13 -4 X+5

1. Hantma) lim ;0) lim————.
)x»3 x% —3x )lemo4xz+3x+7

3

X
2. Haiitn npousBogHyto dpyHkumm Yy = arctg — -

1+X
1 -2 3
3. Haiitu paHr matpuupl A=|2 —4 6 |. OTBeT 060CHOBaTb.
5 1 4

4. . PewnTb cuctemy ypaBHEHUN | X; —4X3 — X, =1 .. OTBeT 060CHOBaATDL.
Xl - 2X3 + X4 :1

[aTtb onpeaenexve anrebpanyeckoro AOMOSTHEHUS.
dyHaoamMeHTanbHas cuctema peLleHnin oqHOPOAHON CUCTEMbI NIMHENHBIX YPaBHEHUN.

oo



Mpumep KOHTPONbLHO— U3MEpPUTENBHOrO MaTepuana Ansi NPOMeXyTO4YHOM aTTecTauum
(3auverT, 2 cemecTp)
YTBEPXIAIO
3aBeayronuii kagpeapoit UT u MMD
HanpasiieHne noiroToBKy / CIeUaaIbHOCTh 38.03.02 MeHEIKMEHT

Juciunnuza: Maremaruka

IIpoMexyTOUHAS aTTECTAITHS

Bun xonTposs: 3auer

KoHTponbHO-u3meputesnbHbIn MaTtepuan Nei
Teopemu4eckasi Hacmb
[aTb onpegeneHue Bo3pactaHus PyHKLUN B TOYKE.
BbIACHUTB, Kakue n3 NpuBeAEHHbIX YTBEPXKAEHUI ABNAIOTCS HEBE PHLIMMU:
1) B TOYKe aKCTpeMyMa Npom3BogHas PYHKLUM paBHa HYIO UK HE CYLLEeCTBYET;
2) B TOYKe IKCTpeMyMa (PyHKUNA MEHSAET 3HaK,;
3) B TOYKe IKCTpPEMyMa NPOU3BOAHAS MEHSET 3HaKk;
4) B TO4Ke, B KOTOPOW NPOU3BOAHAA paBHA HYIMI0 WU HE CYLLECTBYET, MOXET He
ObITb 9KCTPEMYyMaA.

N

a
3. Mpurkaknx a u b dyrkuma F(X) =§Xb —5x? + X + 5 sBnsetcs nepeoobpasHoii

o f(X)=(4x—23)% Omser 06ocHOBaTE.

3adayu

2
x°-14
1. Hawntn nHtepsanbl MOHOTOHHOCTU QOYHKUMK Y = — o OTBeT 060OCHOBATL.
X

2. HaifT npounsBoaHyto yHKLmN Y = f{/ln tg(3x —1) —3x” . OTeeT 0BoCHOBATH.
3. BbluMcAuTb MHTErpan:

1 sin x
a) sz—_gdx; 6) Icos—7xdx; 8) [ xIn(3x +1)dx.

OT1BeT 060CHOBATH.

MprmMep KOHTPONbHO— U3MEPUTENBLHOrO MaTepuana ans NPpoMeXxyTo4yHoM aTrecTauum
(sk3ameH, 3 cemecTp)
YTBEPXOAKO
3aBegyowun kacdpegpon T n MM3
HanpaeneHne noarotoeku / cneumanbHocTb 38.03.02 MEHEKMEHT
OucumnnmHa MatemaTuka
Kypc 2
dopma oby4yeHusa ouHad
Bua atTectaumm npomexyToyHas
Bua KoHTpons 9ak3amMeH

KoHTponbHO-u3meputenbHbin MaTtepuan Nei.
Teopemuueckan yacmep
12. Cucrema ypaBHEHUI Ha3bIBAETCS COBMECTHOM, €CJIN OHA!
1) umeer xoTs OBl ONHO pelieHWe; 2) HE MMEET peIIeHui; 3) CONEpKHUT, MO KpaiHell Mmepe, nBa
OJIMHAKOBBIX YpaBHEHUSI.
13. Kakasi xkBaapaTHasi MATPULIA HA3bIBAETCS CHMMETPHYHOI ?



1
14.Pe3yn1bTaTOM YMHO:KEHHMS BeKTOpPa b=|2|ma Bektop a=(1 2 3) sBasercs...OTBeT
3

000CHOBATB.
15. CxemaruyHo u300pa3uTh rpapuk (QyHKIUU JUIsI KOTOPOTO BBIOJIHEHBI ycioBUS Y <O,

y">0. OTBeT 000CHOBATD.

16. Iycts F(X)- mepBoobpasuas dyskmmm f(xX)=5x% —3X, yIOBIETBOPSAIOMAS YCIOBHIO
F() = 2. Haittu F(5). OTBeT 000CHOBATH.

17. HenpepbIBHOCTh PYHKIIMU N MEPEMEHHBIX MO OJHON M3 IEPEMEHHBIX.
7. JlokansHas popmyna MyaBpa-Jlamnaca UCIONB3yeTCsl B cliydae, Korjaa
1) n Benuko, Np>10; 2) n Benuko, NPp<10;
3) n moboe, np>10; 4) HEeJOCTaTOYHO JIAHHBIX JJIS1 TOUHOT'O OTBETA.
8. McnbiTanueM HA3bIBAETCS. ..
9. TIyctb cobbiTHe A MOXET HACTYNHTH TOJIBKO C OJHWUM W3 MOJHON rpymibl cobbitnii Hy, H,,...,

H . Toraa BeposATHOCT HACTYIJIEHUS COOBITUS A paBHa:

DP(A=2PHP(H) i 2)P(A)=3P(H/)Py, (A),
3)P(A)=P(H,;)P, (A), 4) P(A) = P(H,)P,(H,) |

n

EP(Hi)PA(Hi)

3aoauu
5 6 3
1. Bsramcinuts onpenenurens: (1 2 1. OTBer 060cHOBATH pelieHHEM.
3 4 2

15
2. [ana marpuna A= (4 3) . Halitu matpuny A®. OtBer 060cHOBATD peunieHuemM.

-2 1 3 -1
3. Ecim A= 3 5 u B= 1 2 , To Matpua C =4B —5A umeer BUA:

-33 9 -1 3 22 -9
1)( 7 —30} 2)(4 —3J 3) (—11 33J 4

1 -3
8 -8)°
OTBeT 000CHOBATE.

dx

————;  B) [x*cosxdx.
X(L+Inx)

4. BBIYUCIUTH UHTETPAT: a) | (4—%jdx; 0) |
X

OtBer 000CHOBATD.
5. Haiitu skctpemym byrkiuu: Z = 2Xy—5x° —3y? +2. OTBeT 060CHOBATD.

6. U3 maptuu, B xotopoii 31 nerans 6e3 nedekroB u 6 ¢ gedexkramu, Oepyr Haymady 3
nerany. Yemy paBHa BEpOSITHOCTb TOTO, YTO Bce 3 nietanu 6e3 aeekTon?
1) 1/12 2) 5/36 3) 230/2697 4)
899/1554
OtBer 000CHOBATE.
7. bank L cBOeBpeMEHHO BBHIIIAYMBAET MPOLEHTHI MO BKIAAY ¢ BeposiTHOCTHIO 0,9, OaHk
M — c BepositHOCTBIO 0,6, a Oank N — ¢ BeposTHOcThIO 0,8. BKIaguuk B KaXKaoM U3



BBIIIICHA3BAHHBIX OAHKOB clenal MO BKiIany. HailTu BEpOSATHOCTH CBOCBPEMEHHOM
BBITUIATHI TPOIICHTOB TO BKIAAy XOTS Obl ogauM OaHkoM. OTBeT 000CHOBATH
pelieHue.

8. ®upmoii mocraHa aBTOMAIlMHA 3a pa3IMYHBIMU MaTepuaiaMu Ha Tpu Oasbl. BeposTHOCTH
HaJIW4Ms HY>)KHOTO MaTepuana Ha nepBoi 6asze paBHa 0,9; na BTopoit — 0,8; Ha Tperbeid — 0,7.
BeposTHOCTB TOTO, YTO TOJBKO Ha OJHOW 0a3e He OKaXKeTCsl HY’)KHOTO MaTepraia paBHa:

1) 0,398 2) 0,504 3) 0,054 4) 0,014 6) 0,994

OTtBeT 000CHOBATB.
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