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Conep:xkanue

1. Meroanyeckue Marepuansl (yKasaHus, pa3paOdOTKH, DPEKOMEHIAIMHU) IS
npernojaBaTeneii mo aucuumuiiHe «MareMaTHKay HaNpaBieHHE MOJATOTOBKU
38.03.02 MeHeKMEHT, (YPOBEHD OAKATABPHATA) ...veeuveerreereesieessreasreaseesseessnesnesnnens

2. Merognueckue marepuanbl (yKa3aHus, pa3pabOTKH, PEKOMEHIALMHU) IS
CTYJCHTOB MO AUCHUIUIMHE «MareMaTtuka» HampaBiieHue MoArotoBku 38.03.02
MeHeIKMEHT, (YPOBEHD OAKATABPHATA). . veeeerrvreessrreesssseessssrersssssesessssessssssssssesesssnees

3.  Meroauueckue Marepuaibl (yKaszaHus, paspabOTKH, PEKOMEHIALMH) IS
CaMOCTOSITEILHOM ~ pabOThl  CTYAEHTOB 1O  aAuciuimHe «MaremaTuka
HarpasieHue noaroroBku 38.03.02 MenemxmeHT, (ypoBeHb OakallaBpuara)...... 53

4., Meronuueckoe obecreyeHNe 3aHATHH JEKIIUOHHOTO THIIA ..vveveervesereeieeesenennns

5. ®@OHA OUEHOYHBIX CPEACTB JJId IPOBEACHUS TEKYIIEr0 KOHTPOIS
YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu, OOy4aromMXcs MO AUCIHUILIINHE
«Marematuka» HamnpasiieHue moArotoBku 38.03.02 MenemxMeHT, (YpOBEHb
OakanaBpuara)

6. Meroauueckue yka3aHus Ui CTYAEHTOB IO BBINOJHEHHIO KOHTPOJBHOM
paboTel mo aucuuIiiiHe «MartemaTuka» HampaBieHue noarotoBku 38.03.02
MenempxkmeHT (ypoBeHb OakanaBpuara)
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3ansaTue Ne 1
TEMA: Peuienune cucrem JIMHEHHbIX YPABHEHUI

Henab: 3akpenurh TMOHATHE MATpPULBl, €AUHUYHOM MaTpULbl, CYMMBI U
npousBeaeHus: MaTpuil. Haxoxaenue oOpaTHOW MaTpUIbl U paHTa MaTPHUIBI.

MecTo npoBenenusi: yueOHas ay IMTOpHUS.
Bpems npoBegenus: 2 yaca
IlepeyeHb NpaKTHYECKNX HABBIKOB:

- HaxoxneHnue eqTMHUYHON MaTPHIIbI;

- Omnpenenenue padra MaTpULbl C IPUBEIECHUEM €€ K KAHOHUYECKOMY BH]LY.

- Onpenenenue Npou3BeNECHNS MaTPULL, YMHOKEHHSI MATPULIBI HA YUCIIO

- IIpumeHeHHEe METOJIOB NP PELICHUH CUCTEM JIMHEWHBIX alreOpandeckux
YpaBHEHUI

- IIpoBepka cuctemMbl HA COBMECTHOCTD

- IIpumeHeHne CBOMCTB CUCTEMBI JINHEMHBIX YPAaBHEHUN

- IlpuMeHeHHe 53JIEMEHTApHBIX MPEOOPA3OBAHUMIPH PELIEHUU CHUCTEM
JIMHEWHBIX YPaBHEHUN

®opmupyembie komnerenuuu: OK — 6
OcHOBHBIE BOIIPOCHI, NIpeJiaraeMblie 1J1sl 00CyKICHHUs

L

OCHOBHBIE CBEJICHUS O MaTpHUIlax.
Onepaiuy HaJg MaTPULIAMM.
[ToHsiTHE €NMHUYHOW MaTPULIbI
MuHOp MaTpu1bl
Anrebpandeckoe JOTOJTHCHHE
Meron I'aycca

[ToHsTHE cucTEeMa JIMHEWHBIX YPABHEHUM
CoBMECTHOCTB, OTHOPOJHOCTH CHCTEMBI
CBolicTBa CHCTEMBI JIMHENHBIX YPABHEHHI
DneMeHTapHble MPeoOpa30BaHUs CUCTEM

NSO WD ED

METOAUKA ITPOBEJIEHUSA 3AHATUSA
XPpoHOKAapTa KapTa 3aHATHUSA

Ne | Oram 3ansTusa Bpemst/mun.
1 | Opranu3anust 3aHATHs 10
2 | OnpeneneHus HEIU U TEMbI 3aHATHS 5
3 | BolsBI€HHE UCXOIHOTO YPOBHS 3HAHUM 10




4 | Pa360p OCHOBHBIX BOIIPOCOB MPAKTUYECKOTO 3aHATHUS 20

5 | BelnogHeHre npakTHIecKon padoThl 30

6 | IIpoBeneHue WTOrOB 3aHATHUS U TMPOBEPKA WTOTOBOTO YPOBHS 15
3HAHUM.

KparTkoe coaep:xxanue remMbl:
Pemenue cucteM JHMHEMHBIX YpaBHEHHHA METOAOM OOpaTHOMl maTpulbl. Meton
Kpamepa. Meton I'aycca

OcHoOBHBIE TANbI paﬁoTbI Ha NPAKTUYIECCKOM 3aHATHMH:

Ok~ whE

Opranuzanus 3aHsSTHS

[IpoBeaeHne BXOJHOTO KOHTPOJIS

AHanu3 TOMyIEHHBIX OMIMOOK

BrlnonHeHne npakTuueckoil paboThl

[TonBeneHre UTOTOB 3aHATHS U IPOBEPKA UTOTOBOTO YPOBHS 3HAHUI

3ansaTue Ne 2

TEMA: lIpou3BoaHbIe C10:KHON PyHKIMH. NIPOU3BOAHBbIC BHICIIUX IOPHAIKOB.
Ipasuio Jlonurauas

Hean: OcBouTh NOHATHS Npeaena, mpon3BoaHou. [Ipasuna quddepenumpoBanus
MecTo npoBeaeHusi: yueOHas ayJUTOPHUS.

TpynoeMmkocTh:2 yaca

IlepeyeHb NPAKTHYECKNUX HABBIKOB:

Haxoxpaenue npegena QyHKIUH.

OmnpeneneHue OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIIMX BEJIMYMH.
Haxosxenne mpou3BOAHON (PYHKIIUH.

[Ipumenenne oCHOBHBIXITPABUI U PEpeHITTPOBAHMUS .

PackpeiTe HEOnpenenEHHOCTEN.

[TpumeHneHue TabIUIBI TPOU3BOIHBIX.

OmnpeneneHue TOUEK pa3pbiBa U HENPEPHIBHON QYyHKIUU.
Hcnonb3oBaHWe OCHOBHBIX TEOPEM ISl HEMPEPBIBHBIX (QYHKIIUM.

OcHoBHBIE BONPOCHI, BBIHOCUMBIC HA oﬁcymem/le CeMHHapa:

o Ok wh

7.

['eoMeTprUeCcKUil CMBICT TTPOU3BOIHOM.

[IpaBuna nuddepeHupoBanms.

[TpousBoaHas CIOKHOU QPYHKIUU.

[IpousBoaHass oOpatHOM (YHKUHUH.

[IpousBoaHass (QyHKUMHU, 33JaHHON MapaMETPUUYECKUMHU YPAaBHEHUSIMHU.
[IpousBoaHass (QpyHKIMHU, 33JaHHON HESBHO.

[TpousBoaHAas CTENIEHHO-TIOKA3aTENbHON (PYHKIINU.

®opmupyembie komnerenuuu: OK-6




METOAUKA INPOBEJAEHUSA 3AHSTUS
XpoHOKapTa KapTa 3aHATHS

Ne | Dran 3ansTus Bpewmsi/mun.
1 | Opranu3zanus 3aHsATHS 10
2 | OnpeneneHus NEIN U TEMbI 3aHATHS 5
3 | BelsBIeHUE HCXOIHOTO YPOBHS 3HAHUM 10
4 | Pa360op OCHOBHBIX BOIIPOCOB MPAKTUUECKOTO 3aHATHUS 20
5 | BoimonHenue npakTuyeckoi paboThl 30
6 | [IpoBeneHue WTOrOB 3aHATHA W MPOBEPKA HUTOTOBOTO YPOBHS 15
3HAHUU.

KparTkoe conep:xxkanmne TemMbl:

[Tonsitue cnoxuoit GpyHknuu. ['eomerpuueckuit, GU3NUECKUI U YKOHOMHYECKHI
CMBICJ Ipou3BOAHOM. CBOMCTBA MTPOU3BOIHOM

OcHoBHBIE ITaNbI PA00THI HA IPAKTHYECKOM 3aHATHN:

Opranuzanus 3aHsATUs

IIpoBeneHne BXOAHOTO KOHTPOJIS

AHalIM3 JOMYIIEHHBIX OMMOOK

BrlnonHeHne npakTH4ecKo padoThl

[TonBeneHne NTOTOB 3aHATHS U ITPOBEPKA UTOTOBOTO YPOBHS 3HAHUH

o0 E

3ansiTue Ne3

TEMA: UccnenoBanue ¢pynkuui. Iliian mosaHoro mcciaegoBanus (yHKIUM.
HauoOosabuiee 1 HaMMeHbLIee 3HAYCHUE (DYHKIIUM HA OTpPe3Ke

Heab: OTpaboTaTh MpakTHUYECKUE HABBIKK NUQPGHEPEHIIMPOBAHUS U HAXOXKICHUS
ITPOU3BOJHOMU

MecTo npoBeaenusi: yueOHasi ayIMTOpHUS.

TpynoemkocTb:2 yaca

ITepeyeHb NPAKTHYECKNUX HABBIKOB:

- Omnpenenenuie NpoMeKyTKOB BO3pacTaHUsAN yObIBaHUSI(DYHKIIUH.

- Haxoxnaenue skctpemyma (pyHKITUH.

- MHcnonp3oBaHne HEOOXOIMMOTO YCIOBHS BO3pacTaHus U yObIBaHUS
byHKIINN.

- IlpuMeHeHHe 1OCTaTOYHOT0YCIOBUS SKCTPEMYMA.

- HaxoxneHnue HaubosblIeron HauMeHbIlero3HaueHus: QyHKIIUU Ha OTPE3KeE.

- Ompenenenuie BhIMTYKJIOCTH, BOTHYTOCTH, TOYKH Ieperuoa.

- Haxoxnenue Touek paspeiBa.

- MHcnonp3oBanne miaHa wucciaeqoBaHUs (QYHKUMM TpU  MOCTPOCHHUH
rpad@ukoB QyHKIHIA.




OcHoBHBIE BOIIPOCHI, BLIHOCUMBIC Ha oﬁcyme}me CeMHMHapa:

1. HeoOxomKxuMoe U JOCTaTOUYHOE YCIOBUE BO3pacTaHus (QyHKIIUH.
Touku pa3pbiBa QyHKIUH.

Omnpenenenue o0nacTu onpeaeneHus GyHKIHH.

OcCHOBHBIE CBOWCTBA (PYHKIIMH.

OKcTpeMyM (pyHIUU.

Toukn MakcuMyma U MUHUMYMa (QYHKITHH.

No gk wb

Bospactanue u yObiBaHHE (PYHKIIHH.

®opmupyembie komnerenmuu: OK-6
METOAUKA ITPOBEJIEHUSA 3AHATHUA
XpoHoKkapTa KapTa 3aHATHS

Ne | Oram 3ansaTus Bpemst/mun.
1 | Opranu3anus 3aHITHS 10
2 | OnpeneneHus LIEJIU U TEMBbI 3aHITHSI 5
3 | BoisiBneHne UCXOTHOTO YPOBHS 3HAHUI 10
4 | Pa30op OCHOBHBIX BOITPOCOB MPAKTUYECKOTO 3aHITHUS 20
5 | Beimonnenue npakTudeckoi paboThl 30
6 | [IpoBeneHue WTOroB 3aHATHSA U MPOBEPKA UTOTOBOTO YPOBHS 15
3HaHUU.

Kpartkoe coaepxxanue TeMbl:

[IpunoxxeHue MPOU3BOJHON K MCCIEAOBaHUIO (YHKIUN. DKCTpeMyM (YHKIUU.
HeobOxoanmbie U JOCTAaTOYHBIE YCIOBUS CYIIECTBOBAHUS SKCTPEMyMa

OcHoBHBIE dTanbl PA00THI HA MPAKTUYECKOM 3aHATHH:

Opranu3zanus 3aHITUs

IIpoBeneHne BXOHOIO KOHTPOJIS

AHaJIM3 JOMYIIEHHBIX OMMOOK

BrlnonHeHre npakTHuecKo padboThl

[TonBeneHre UTOTOB 3aHATHS U IPOBEPKA UTOTOBOTO YPOBHS 3HAHUIA

GO~ E

3ansTue Ne4

TEMA: OcHoBHbIe MeTOAbl UHTerpupoBaHus. IloHsiTue ompeneeHHOro
HHTErpaJjia u ero ceoiicrsa. Meroasl BBIYUCICHUSA ONPeAeIEHHOT0 HHTerpaJja
Heab: 3akpenuTs NOHATHE MEPBOOOPA3HOM, BBIUMCICHUSI UHTETPAJIOB, MJIOMIAEH
KPUBOJUHENHBIX (DUTYD

Mecto npoBeaenusi: yueOHas ayIMTOPHUS.
Tpynoemkoctb:2 yaca
IlepeyeHb NPaAaKTHYECKNX HABBIKOB:




Pemenne 3amaun 0 moniaay KpUBOJMHEWHOW TPAICLHM.

Pemenue 3amaun 0 macce Tena.

Omnpenenenue onpeneaéHHOro MHTErpala, ucnoisb3ys popmyny Helorona-
JleitOHMIIA.

[IpuMeHeHne OCHOBHBIX CBOMCTB OIPEACIIEHHOIO WHTErpaa.
PaccmoTpenue uHTerpana kak (yHKIMM BEPXHETO Ipejeia.
[Tpumenenue hopmynsl HetoTona — JleiOHuIa.

[IpuMeHeHne MEeTO1a 3aMEHBI IEPEMEHHOM B ONPENCIEHHOM HMHTETpAJIE.
Hcnonp30BaHMe METOJIa MHTETPUPOBAHUS IO 4YacTAM IPHU BBIYMCICHUH
ONIPEACIEHHOI0 MHTErpala.

OcHoBHbIE BOIIPOCHI, BBIHOCUMBbIC HA 06cy7KI[eHI/Ie CeMHMHapa:

1.

2
3.
4.
5

[lepBooOpa3Has u HeomnpeaeaEHHBIA HHTETpall.

OcCHOBHBIE CBOVMCTBA HEOIPEAECIEHHOTO UHTETpaa.

Tabnuia HeonpenenEHHBIX HHTETPAJIOB.

HuTerpupoBanre METOI0M 3aMEHBI ITEPEMEHHOM (CITOC00 MOACTAHOBKH).
HNHTerpupoBaHue MO YACTSIM.

®opmupyemblie komnerennun: OK-6
METOIUKA ITPOBEJIEHUS 3AHSATUSA

XpoHOKapTa KapTa 3aHATHUSA

Ne | Oramn 3ansaTus Bpemst/mun.
1 | Opranu3anust 3aHITHS 10
2 | OnpeneneHus HEIU U TeMbI 3aHATHS 5
3 | BeisiBneHne HCXOTHOTO YPOBHS 3HAHUN 10
4 | Pa300p OCHOBHBIX BOITPOCOB MPAKTUYECKOTO 3aHITHUS 20
5 | BeimonHeHnue npakTudeckoi paboThl 30
6 | [IpoBeneHne WTOTOB 3aHATHS W MPOBEPKA HTOTOBOTO YPOBHS 15
3HaHUU.

Kpartkoe coaepxanue TemMbl:

Onpenenennblii uHTETpan, ero cpoiictBa. dopmyna HrroTona-JleiiOnuma, ee
IIPUMEHEHUE JIs BBIYUCIICHUS ONPEIEIICHHBIX HHTErPAJIOB

OcHoBHBIE ITanbI PA00THI HA IPAKTHYECKOM 3aHATHM:

1
2.
3.
4
5

Opranuzanus 3aHsITUs

[IpoBeneHre BXOAHOTO KOHTPOJIS

AHanu3 10nyIEeHHBIX OUIMO0K

BrlnonHeHne npakTuueckon padboThsl

[logBeneHre UTOTOB 3aHATHS U IPOBEPKA UTOTOBOTO YPOBHS 3HAHUI

3ausaTue Neb




TEMA: Cayuaiinble BeJUMYMHbI. YMc/I0Bble XapaKTepPUCTUKH AHCKPETHOM
CJIYYallHOH BeJUYUHBI

Heab: CrpouTe psAa pacnpeiesieHuss CIy4ailHOM  BEJIWYWHBI,3aMUCHIBATH
pacnpenenenue JJCB u HCB, 3aganHbix cogepkaTeabHbIM 00pa3oM, Tpaduyecku
n3o0paxats pacnpenencuue JICB

MecTo npoBenenusi: yueOHas ayIuTOpHUS.

TpynoemkocTnh:2 yaca

IlepeyeHb NPAKTUYECKHX HABBIKOB:

- IlocTpoeHne TUCKPETHOTO PsAlla CIyYaitHOW BEIUYNHBI

- IlocTtpoeHue psia HENPEPBIBHBIX CIyYalHbIX BEIMYUH

- HaxoxneHne MaTeMaTU4ecKoro OXKHAAHUA JJIsl JTUCKPETHOW CIydanlHOU
BEJIMYMHBI

- HaxoxneHne nucnepcun Ui JUCKPETHOM CIIy4YallHOW BEJIMYMHBI

- HaxoxaeHne mMaTeMaTH4eCKOTro OXUIAHWS ISl HENPEPHIBHOW CIy4YalHOU
BEJIMYUHBI

- HaxoxneHue qucriepcuu U1sl HEIPEPHIBHOM CIIy4alHOW BEJIUYUHBI

- Haxoxnenue QpyHKIMM pacnpeiesnieHust ciydaiiHble BETUYHHbBI

- OmnpeneneHune IIOTHOCTH PACIIPEIEICHUS BEPOSITHOCTEN

OcHOBHBIE BONIPOCHI, BBIHOCHMBbIE HA 00CyK/IeHNe CeMHHApa:
1. Cnyuaiinble BenuuuHbl. Bunbl. 3akoH pacnpeneneHus

OCHOBHBIE XapaKTEPUCTUKH JUCKPETHBIX CIIyYalHbIX BEJINYUH
Oynkums pacnpenesieHus. OCHOBHBIE CBOWCTBA.

2
3
4. ®ynkuus pacnpenenenus. ['papuk yHKIIMM pacnpeaeneHus
5. IInoTHOCTH pacmpeneneHus BEpOSTHOCTEH U €e CBOMCTBA

6

JIMCKpeTHBIE U HENPEPBIBHBIE CIIyYANHbBIEC BEIUYMHBI. YUCIOBbIE
XapaKTEPUCTUKH.

7. HopmainbHblii 3akoH pacnipenenenus. Kpusas pacnpenenenus. [moTHocTh
BEPOSITHOCTEU

®opmupyembie komnerenuuu: OK-6
METO/AUKA MTPOBEJIEHUSA 3AHATUSA
XpOHOKapTa KapTa 3aHATHS

No | Dran 3ansTus Bpemst/muH.
1 | Opranu3anus 3aHsTHs 10
2 | OnpenesneHus LEJIU U TEeMbI 3aHSTUS 5
3 | BolsiBneHue UCX0IHOTO YPOBHS 3HAHUMN 10

10




4 | Pa360p OCHOBHBIX BOIIPOCOB MPAKTUYECKOTO 3aHATHUS 20

5 | BelnogHeHre npakTHIecKon padoThl 30

6 | IIpoBeneHue WTOrOB 3aHATHUS U TMPOBEPKA WTOTOBOTO YPOBHS 15
3HAHUM.

Kparkoe conep:xanue TeMbi:

JIucKpeTHbIE, HEMPEPBhIBHBIE CIIy4allHbIE BEJIWYUHBI. 3aKOH pacrpeieicHusl.
MaTteMaTuyeckoe OKUIAHUE, ITUCIEPCHUsi, CPEIHEE KBAJPATUUECKOE OTKIOHEHUE.
HopmanbHbii 3akoH 1 kpuBas ["aycca.

OcHoBHBIE ITanbI PA00THI HA IPAKTHYECKOM 3aHATHM:

1. Opranuzanus 3aHsATUS

2. TlpoBeneHune BXOTHOTO KOHTPOJIS

3. AHamu3 TOMYIIEHHBIX OMTHO0K

4. BPpITIOTHEHNE MPAKTUICCKONU PabOThI

5. TlonBeneHne UTOTOB 3aHIATHS U IMTPOBEPKA UTOTOBOTO YPOBHS 3HAHUMN

3ansitue Neb

TEMA:CraTtucTudeckoe  pacmpeneieHue  BbIOOPKH, [IMCKPeTHbIe H
HHTEPBAJIbHbIC BAPDUALIMOHHBIE PSAbI

Heasb: [IpubnmxeHHbIe METOIBI OTHICKAHUSI 3aKOHOB PACIIPEACIICHHS U YHACIOBBIX
XapaKTEPUCTHK MO pe3yibTaTaM dKCIIEPUMEHTA

MecTo npoBeaeHusi: yueOHas ayIMTOPHUS.

Tpynoemkoctb:2 yaca

IlepeyeHb NPAKTHYECKNX HABBIKOB:

- COop 1 0TOOp JaHHBIX U3 TEHEPATLHON COBOKYITHOCTH

- Omnpenenenuie BEIOOPKU

- IlocTpoeHHe MOJUTOHA U THCTOTPAMMBI

- IlocTpoeHHE CTATUCTHUYECKOTO PsAJIa PACIpeICICHHS

- IlocTpoeHne BapHaIOHHOTO psijia pacipeeICHUs

- OmnpeneneHue TOYECYHBIX OIIEHOK

- HaxoxmaeHrne HHTEpBaIbHBIX OICHOK MapaMeTPOB PacIpeIeTICHUS

OcHoBHBIE BONPOCHI, BBIHOCUMBIC HA oﬁcymem/le CeMHHapa:

1. OcHOBHBIE 337]a41 MAaTEMAaTHYECKOM CTaTUCTUKH. Bubl n criocoOsl oTOOpa.

2. BapuanuoHHBIE PSJIbI M UX XapaKTEPUCTUKH.

3. T'eHepainbHbIe U BHIOOPOYHBIE CPETHUE.

4. T'eHepasibHasi U BBIOOpOYHas aucnepcuu, ¢Gopmysia s BBIYUCICHUS
JIACTICPCUH.

5. ITlonsitue 00 OLIECHMBAHUM MAPAMETPOB PACIPEICIICHHUS.

6. MHTepBaibHbBIE OLIEHKU TTApaMETPOB PACTIPEICICHHUS.

11




7. OueHka  HEM3BECTHOTO  MAaTEeMAaTUYECKOTO  OXKHUIAHUS ~ HOPMAaJbHO
pacmpesiefieHHONM — CIy4yallHOM  BEJIMYMHBI TPU  HU3BECTHOM  CpEIIHEM
KBaJIpaTUYHOM OTKJIOHEHUH.

®opmupyembie komnerenuuu: OK-6

METO/IUKA MTPOBEJIEHUS 3AHSTUSA

XpoHoKapTa KapTa 3aHATHS
Ne | Oran 3ansTus Bpewmsi/muH.
1 | Opranu3zanus 3aHsITHs 10
2 | OnpeneneHus 1ENN U TEMBI 3aHATHS 9)
3 | BolsiBneHue UCX0IHOTO YPOBHS 3HAHUN 10
4 | Pa300p OCHOBHBIX BOITPOCOB MPAKTUYECKOTO 3aHITHUS 20
5 | BeinmonHenue npakTuyeckon padoThl 30
6 | [IpoBeneHue UTOroB 3aHATHSA U MPOBEPKA UTOTOBOTO YPOBHS 15
3HAHUH.

Kpartkoe coaepxanue TemMbl:
['eHepanbHas COBOKYIHOCTb, BbIOOpKa. Bapuanumonssii psa. [lonwron wu
rucrorpamma. TodedHble OLIEHKU TapaMeTPOB PACIIPEACIICHUS

OcHoBHBIE 3TANbI paﬁoTbI Ha NPAKTUYE€CKOM 3aHATHH:

OpraHu3zanus 3aHATUS
[IpoBeneHne BXOIHOTO KOHTPOJIS

BrlnonHeHne MpakTHYeCcKon paboThl

1
2
3. AHanu3 AOmyIIEHHBIX OMIHOOK
4
3)

[lonBeneHre UTOTOB 3aHATHS U IPOBEPKA UTOTOBOTO YPOBHS 3HAHUI

Cnucok Jqureparypsbi:

7.1. Pekomenayemasi Jureparypa

7.1.1. OcHoBHAa JHUTEpPATYpPA

akajmeMud. 6akanaBpuaTa

No ABTOpHI, 3arnaBue Wzparensct | Konnu-
BO, TO BO
COCTaBHUTENH
JI1.1 [Manyrun B.A. MaremaTrueckuii aHanu3 s dkoHommdeckoro[M.: IOpaiit,| 21
GakanaspuaTa: yae0. U IPaKTUKyM 2013
JI1.2 |[Kpemep H.I1. Jluneiinast anreOpa: y4e6. wm mpakr. isiM.: FOpaiit,| 20
2014
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JI1.3 I'mypman B.E. Teopuss BepositHocTeld U Matemarmueckas(M.: IOpaiir,| 20

CTaTHCTUKA: y4eO. mocobue At OakaaaBpoB 2014

7.1.2 lonoJHUTEJILHAA JUTEPATYpPa

ABTOpBI, 3arnaBue Nznarenscr | Komuu-
BO, TOJ BO
COCTABUTCIIN
JI2.1 |[TaBnymkoB M1.B  |OcHOBBI BbIcHIe MartemMaTUKH W CcTaTUCTUKU:|[ DOTAP- 311
yueo. Menua,
2008

7.1.3. MeToanueckue pa3padboTku

ABTODBI, Nsparens | Komn
3arnaBue
COCTaBHUTEIH CTBO, FOJl | 4Y-BO

7.2. DJ1eKTPOHHBIC0Opa30BaTeIbHbIEPECYPChI

OBbC «YHuBepcurerckast

Kynnpiesa, E.C. Maremaruka / E.C. Kynnpiesa. — 4-¢ oubmmoTeka». JloroBop
3. — Mocksa :M31arenbCcko-ToproBasikopriopauus Ne551-11/19 «O06 okazanum
1 | «/lamkoB u K°», 2015. — 562 c. :tabm., rpad., cxeM., uil. UH(GOPMAIIMOHHBIX YCIIYT»
— Pexxumpoctyna:: http://biblioclub.ru ot 02.12.2019 r. Cpoxk
neiictBus ¢ 1 stHBapst 1o
31 nexabps 2020 r.
OBbC «KoHcynpTaHT
[TaBnymkoB U.B., Mamemamuxa [ dnexkrponusiiipecypc] | crymenta». Kontpakrt Ne73
: yaeOnuk / Y. B. I1aBnymikos, JI. B. PozoBckuii, 1. A. HK3
5 HapkeBuu. - M. : TD0OTAP-Menna, 2013. - 320 c. - ISBN | 1913444048472263243001
978-5-9704-2696-8 - Pexxumaocrymna: 00090026399000 ot 12
http://www.studmedlib.ru HOs10ps 2019 . Cpok
nerictBus ¢ 1 saBaps 2020
r. mo 31 nexadps 2020 r.
7.3. IlporpammHoOeobecieyeHue

1. MicrosoftOffice 365. Horoop ¢ OOO CTK «BEPHIMHA» Ne27122016-1 ot 27
nexaOpst 2016 .

2. Kaspersky Endpoint Security Russian Edition. 100149 Educational Renewal License
1FB6161121102233870682. 100 nuiieH3ui.

3. Office Standard 2016. 200 munensuit OPEN 96197565ZZE1712.

4. Microsoft Open License :66237142 OPEN 96197565ZZE1712. 2017

5. Microsoft Open License : 66432164 OPEN 96439360ZZE1802. 2018.

6. Microsoft Open License : 68169617 OPEN 98108543ZZE1903. 2019.

7. OmneparmonnsiecucteMsl OEM, OS Windows XP; OS Windows 7; OS Windows 8; OS
Windows 10. Ha kaxom cucTeMHOM OJIOKE M/HJI MOHOOJIOKE W/1iin HOyTOyKe. Homep
JTueH3uu ckonupoBal B [13Y annapatHoro cpeacTBa U/HWiu COAEPKUTCS B HAKJICEHHOM
Ha YCTPOWCTBO CTHKEPE C rojorpaduieckoi 3amuTon.

8. Cucrema aBTOMaTH3alMM ympaeleHus y4deOHbIM mporieccom OOO «Jlaboparopus
MMUC»

9. Jocryn k nuyHOMy KabuHety B cucteme «4Portfolioy. Jorosop Ne B-21.03/2017 203
ot 29 mapra 2017

10. Hoctyn k muaHOMY KabuHeTy B cucteme «91OCy

11. Cucrema snextponnoro tectupoBanus VeralTestProfessional 2.7. Akt npegocraBieHust

npaB Ne I'T178496 ot 14.10.2015 (6eccpouno)
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http://biblioclub.ru/index.php?page=book&id=452840

Statistica Basic 10 for Windows Ru License Number for PYATIGORSK MED PHARM INST
OF VOLGOGRAD MED ST UNI (PO# 0152R, Contract Ne IE-QPA-14-XXXX) order#
310209743.

7.4. Ilepedyenb npogecCHOHAIBHBIX 0a31aHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cHCTEM

LN

N OA

10.

11.
12.

WWW.aup.ru/ - mopTajimnoMeHeDKMEHTY, MApKETUHTY U peKIaMe
ecsocman.edu.ru/ - OubIMOTEKAIKOHOMUYECKOMIHUTEPATYPBI
www.cefir.ru/projects.html - LIDOUP - neHTPIKOHOMHYECKUX U
(HHAHCOBBIXHUCCIICIOBAHUI
www.gks.ru/ - 'ockomcrarPoccun
www.beafnd.org/ - ®ouabropoDKoHOMHYECKOr0AHAIH3a
www.marketch.ru/index.php - caliTMmapkeTHHTAUPEKTOPA
www.marketing.spb.ru/read.htm - sanukIonegUsIMapKeTHHra
www.elibrary.ru — HarmonansHasOuOIMoOrpadrueckasda3aJaHHbIXHAYIHOTOLIU THPOBAHHSI
(npodeccronanbHas0a3aIaHHBIX ).
WWW.SCOPUS.COM — KpymHeiiias B MupeeauHaspedepaTuBHasOa3a aHHbIX
(npodeccronanbHas0a3aIaHHBIX ).
lib.volgmed.ru —
UH()OPMAIIMOHHBIATIOPTATONOINOTEKHBOIrorpaickororocy1apcTBEHHOrOMEAUITUHCKOTO
YHUBEPCHUTETA — MOIMUCHBICOA3bIJAHHBIX.
http://thebiglibrary.ru/load/ehkonomika/28 - uaBecTHUIHH, 2TIEKTPOHHBICKHHUTH.
http://pruss.narod.ru/lybr.html - snekTpoHHBICOMOIMOTEKH, KYPHAJIBI, TPABOBBICCUCTEMBI
U CJIOBapH.

http://www.gsom.spbu.ru/library/ - BeiciasiimkomaMeHe KMEHTA.
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http://www.elibrary.ru/
http://www.scopus.com/
http://thebiglibrary.ru/load/ehkonomika/28
http://pruss.narod.ru/lybr.html
http://www.gsom.spbu.ru/library/

MNATUTOPCKUIA MEJUKO-®PAPMAINEBTUUYECKWI HHCTUTYT -
¢punuan gegepaabHOro rocy apcTBEHHOr0 0I0/IKETHOIO
00pa30BaTeJbLHOI0 YUpe:KIeHHs BbICIIEro 00pa3oBaHus

«BOJITOTPAJICKAM TOCYJAPCTBEHHBIN
MEJUIIAHCKHUIA YHUBEPCUTET»
Munucrepcrsa 3apaBooxpanenusi Poccuiickoin denepauuu

Kadeapa pusuku u MaTeMaTuKu

AsTopsi: B.T. Ka3zy0, I0.A. Boarosa

MeTtoauveckue maTepuasbl (YKa3aHusl, pa3padoTKu,
PeKOMEHIANUHN) VISl CTYACHTOB
no qucuumninHe «MareMmaTukay.

Hanpapaenue noaroroBku 38.03.02 «MeHeaxmMeHT» (YPOBEHb
0akajaBpuara)

IsaTuropck 2020
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3ansaTue Ne 1
TEMA: Peuienune cucrem JIMHEHHbIX YPABHEHUI

Heab: 3akpenuTh TMOHATHE MATPUIIBl, E€IUHUYHOW MATPUIBI, CYMMBI H
npousBeneHuss Matpuil.Haxoxaenue oOpaTHOW MaTpullbl M paHra MaTPHIIBL
Pemienune cucrem JTMHENHBIX YPAaBHEHUM

IlepeyeHb NPAKTUYECKNX HABBIKOB:

- HaxoxaeHue eqMHUYHON MaTpHILbI;

- OmnpexeneHue paHra MaTpUIlbl ¢ MPUBEACHUEM €€ K KAHOHUYECKOMY BUJTY.

- OmnpeneneHust IPOU3BEACHUS MATPULL, YMHOXKEHHUSI MATPUIBI HA YUCIIO

- [IpumMeHeHne METOMOB NMPHU PEIICHUH CUCTEM JIMHEWHBIX alNTreOpandecKux
YpaBHEHUU

- IIpoBepka cucTeMbl HA COBMECTHOCTD

- IIpuMmeHeHune CBOWCTB CUCTEMBI JINHENHBIX YPAaBHEHUN

- [lpuMeHeHue »dJIEMEHTAPHBIX MPEOOPA3OBAHUMIPU PELICHUU CHUCTEM
JIMHENHBIX YPABHEHUN

OcHOBHBIE BONIPOCHI, IpeAJIaraeMble AJIs1 00CyKICHUS:

OCHOBHBIE CBEICHUS O MaTpHUIIAX.
Onepaiuy HaJ MaTPULIAMH.
[ToHsiTE EMMHUYHON MATPHULIBI
MuHOp MaTpuLbl
AnreOpanyeckoe I0MOJIHEHHE
Merton I'aycca

[loHATHE CUCTEMA TMHEWHBIX YPaBHEHUN
COBMECTHOCTB, OTHOPOAHOCTDH CUCTEMBI
. CBoiicTBa CUCTEMBI TUHEHHBIX YpaBHEHUI
10 DnemeHTapHbIe TPeoOpPa30BaHUS CHCTEM

©CoOoN® O~ owh e

KparTkoe conep:xxanmue TemMbl:
Pemenue cucteM JHMHEMHBIX YpaBHEHUUW METOAOM OOpaTHOM MaTpuilbl. Meton
Kpamepa. Metox 'aycca

OcHoBHbIE ITanbl PA00THI HA MPAKTUYECKOM 3aHATHN:

Opranuzanus 3aHsATUs

[IpoBeneHne BXOAHOTO KOHTPOJIS

AHanu3 JOMyIEeHHBIX OMIMOOK

BrlinonHeHne mpakTHuecKoi paboThl

[TonBeneHne UTOTOB 3aHATHS U ITPOBEPKA UTOTOBOTO YPOBHS 3HAHUU

AR A
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3ansiTue Ne 2

TEMA: IIpou3BoaHbI€ CJI0KHOM (PYHKIUM. POU3BOIHbIE BHICHIUX MOPSAIKOB.
IMpaBuJiio Jlonurass

Heasb: OcBoutb MOHSATHUS npezena, IIPOU3BOJHOM. [IpaBuna
muddepennupoanusillepedeHb NPAKTHYECKUX HABBIKOB:

- Haxoxnenue npenena (yHKIUU.

- Omnpenenenrie 06CKOHEUHO MalIbIX U OCCKOHEYHO OOJBIINX BEJIUYUH.
- Haxoxnenue npous3BoHON PYHKIIUH.

- IIpumeneHue oCHOBHBIXIIpaBUI UG HEepeHIIMPOBAHHUS.

- PackpeiTue HeompeaenEHHOCTEM.

- Ilpumenenue TabaUIIBI TPOU3BOIHBIX.

- Ompenenenue TOYEK pa3pbiBa U HEMPEPHIBHOW (PYHKIUH.

- Hcnonp3oBaHre OCHOBHBIX TEOPEM JIJIsl HEMPEPHIBHBIX (DYHKIIHIA.

OcHoBHBIE BOIIPOCHI, BLIHOCUMBIC HA 06cy>lmeHne CeMMHapa:

['eoMeTpUUEeCKHU CMBICI ITPOU3BOIHOM.

[IpaBuna nuddepeHupoBaHus.

[TpousBoaHas CIOKHOU QPYHKIUU.

[TpousBogHast oOpaTHON (YHKIIMH.

[IpousBoaHass (QyHKIMHU, 3aJaHHOW MapaMETPUUYECKUMU YpPaBHEHUSIMH.
[TpousBoaHast (GyHKIMHU, 3aJaHHOW HESIBHO.

No ok wh e

[TpousBoaHas cCTeNeHHO-TIOKA3aTEIBHOM (PYHKITHH.

Kpartkoe coaepxanue TemMbl:
[Tonsitue cnoxuoit Gpynkiuu. ['eomerpuueckuii, GU3MUECKUI U YKOHOMHYECKHI
CMBICJ Ipou3BOAHOM. CBOMCTBA MPOU3BOIHOM

OcHoBHBIE ITaNbI PA00THI HA IPAKTHYECKOM 3aHATHM:

Opranu3zanus 3aHITUs

IIpoBeneHne BXOAHOTO KOHTPOJIS

AHanu3 JOMyLIEHHBIX OMMOOK

BrlnonHeHne npakTuuecKoi padboThl

[TonBeneHre UTOrOB 3aHATHSI M IPOBEPKA UTOTOBOTO YPOBHS 3HAHUI

w0 E

3ansaTue Ne3

TEMA: HUccaenoanue ¢pynkumi. Ilian mosHoro mcciaegoBanusi QyHKIMU.
Hau6oJib11ee 1 HaMMeHbIIee 3HAYeHUEe QYHKIMU HA OTpe3Ke

Heab: OtpaboTarh mpakTHUECKHE HABBIKK TU((PEpEeHIIMPOBAHUS U HAXOXKACHUS

MTPOU3BOJHOU
17



IlepevyeHb NPAKTHYECKUX HABBIKOB:

- OmnpeneneHne MPOMEXYTKOB BO3PACTaHUSIN YOBIBAHUA(DYHKIIUA.
- Haxoxnenue skctpeMyma (QyHKIIHH.
- MHcnonp3oBaHne HEOOXOIMMOIO YCJIOBUSL BO3pACTaHMS U YObIBaHUSA

GbyHKIUY.
- IIpumeHeHHe JOCTaTOYHOTOYCIOBHS SKCTPEMYMA.
- HaxoxneHne HauOoblIeron HauMEHbIIEr03HauYeHUsT QYHKIIUU HAa OTPE3KE.
- OmnpeneneHue BBITYKIOCTH, BOTHYTOCTH, TOYKHM Ieperuoa.
- HaxoxneHue Touek paspblBa.
- MHcnonp3oBaHue IUIaHa UCCENOBaHUS  (QYHKIMM Npu  HOCTPOECHUU
rpaguKoB QyHKIHIA.

OcHoBHbBIE BOIIPOCHI, BBIHOCUMBbIC HA 06cymzlem/1e CeMHMHapa:

1. Heobxoaumoe 1 JOCTaTOYHOE yCIOBUE BO3PACTAHUS (PYHKIUU.
Touku paspbiBa QyHKIUH.

Omnpenenenne 00JacTH onpeeaeHus! GyHKIUU.

OcHOBHBIE CBOWCTBA (DYHKITUH.

DKCTpeMyM (PyHKIUU.

Touku MakcuMymMa 1 MUHAMYyMa (DYHKIIHH.

No Ok owd

Bo3spacranue n yObiBaHHE QPYHKIUU.

KparTkoe coaep:xxanue TemMbl:
[IpunoxxeHue MPOU3BOJHON K HUCCIACAOBAHUIO (YHKIHUH. DKCTpeMyM (YHKIUU.
HeobOxoanmbie U JOCTAaTOYHBIE YCIOBUS CYIIECTBOBAHUS SKCTPEMYyMa

OcHoBHBIE ITanbI PA00THI HA MPAKTUHYECKOM 3aHATHN:

Opranuzanus 3aHsATUs

IIpoBeneHne BXOAHOTO KOHTPOJIS

AHanu3 JOMyIEeHHBIX OMHOOK

BrlinonHeHne mpakTHuecKoi paboThl

[TonBenenre UTOrOB 3aHATHSI U IPOBEPKA UTOTOBOTO YPOBHS 3HAHUI

o E

3ansaTue Ne4

TEMA: OcHoBHbIe MeTOAbl UHTerpupoBaHus. IloHsiTMe ompeneeHHOro
HHTErpaja u ero cBoucrea. Meroabl BHIYUCICHHUS ONpPeIeJIeHHOI0 MHTerpaJia
Heab: 3akpenuTh MOHSATHE MEPBOOOPA3HON, BEIYUCIICHUS UHTETPAJIOB, TUIOMAIeH
KPUBOJIMHEHHBIX PUTYp

IlepeyeHb NPAKTHYECKUX HABBIKOB:
18



- Pemenue 3apaun 0 mIOWIAaAM KPUBOJIMHEMHOM TpPANECLUU.

- Pemenne 3amaun 0 Macce Tena.

- Bepruncnenue omnpenenéHHOro MHTErpajia, ucnonb3ys popmyny HeioToHa-
JleitOHMIIA.

- IIpuMeHeHHe OCHOBHBIX CBOMCTB ONPEAEIEHHOTO HMHTErpaja.

- PaccMotpenue uHTerpana kak (yHKIMM BEPXHErO Ipeneia.

- Ilpumenenue ¢popmynsl HeroToHa — JleliOHuIia.

- IIpumeHeHne meTona 3aMEHBI IIEPEMEHHON B OINPENEIEHHOM HHTETpaJe.

- Hcnons3oBaHnue Merofa MHTEIrPUPOBAHUSA 110 YacTAM IIPU BBIYHCICHHUH
ONIPEACIEHHOI0 MHTErpala.

OcHoBHbIE BOIIPOCHI, BBIHOCUMBbIC HA 06cy7KI[eHI/Ie CeMHMHapa:

1. TlepBooOpa3Has u HeoNpeAeTIEHHBIA HHTETPall.

2. OCHOBHBIE CBOMCTBA HEOMPEICAEHHOTO HHTETpaa.

3. Tabnuiia HeonpeAeIEHHBIX UHTETPAJIOB.

4. VlaTerpupoBaHHE METOJIOM 3aMEHbI IEPEMEHHOM (CIOCO0 MOICTAHOBKH).
5. UHTerpupoBaHue MO YacCTsIM.

KparTkoe conep:xxanmne TemMbl:
Onpenenenublii uHTErpan, ero cpoiictBa. dopmyna HeroTona-JleiiOnuma, ee
IIPUMEHEHUE ISl BBIYMCIICHUS ONPEICIICHHBIX UHTETPajoB

OcHoBHBIE dTanbl PAa00THI HA MPAKTUYECKOM 3aHATHH:

1. Opranuzanus 3aHATHS

2. IlpoBeneHue BXOIHOTO KOHTPOJIS

3. AHanu3 IOMYIIEHHBIX OIMIMO0K

4. BpInojHEHUE MPaKTUYECKON pabOThI

5. TloxBeneHne UTOTOB 3aHATHS M MPOBEPKA HTOTOBOTO YPOBHS 3HAHUH

3ansaTue NeS

TEMA: Cay4aliHble BeJU4YUHbI. YHMCJIOBbIE XapaKTEPUCTHUKHU AUCKPETHOM
CJIY4YailHOH BeJHMYUHBI

Henab: CrpouTh pAx pacnpelereHuss CIIy4ailHOM  BEJIMYMHBI,3aliChIBATh
pacnpenenenue JICB, 3amaHHOW coaepkaTelbHBIM 00pa3oMm, rpadudecku
n3o0paxars pacnpenencuue J[CB

IlepeyeHb NPAaKTUYECKHX HABBLIKOB:

- IlocTpoeHne TUCKPETHOTO psAla CIIyYaliHON BEJIMUYUHBI

- IlocTpoeHne psiia HENMPEPBIBHBIX CIIYyYaHBIX BEJIUYNH

- HaxoxneHne MaTeMaTu4ecKoro OXHWAAHUA JJIsl JTUCKPETHOW CIy4anHOU
BEJIMYMHBI
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- HaxoxneHnue nucnepcun i JUCKPETHOM CIIy4YalHOW BEJIMYMHBI

- HaxoxIeHne MareMaTH4ecKOro OXUIAHUS ISl HENPEPBIBHOW CIIy4yalHOU
BEJINYHHBI

- Haxoxnenue nucniepcun g HENMPEPHIBHOW CIIyYalHON BEJIMYUHBI

- Haxoxnenue ¢GyHKIIUU pacnpeneneHus ciydaiiHbple BeTMYUHBI

- Omnpenenenue IIIOTHOCTH PacipeiesICHUsI BEPOSITHOCTEN

OcHoBHBIE BOIIPOCHI, BBIHOCUMBIC HA oﬁcymeﬂne:

1. Cayuvaiiable BenuuuHbl. Buael. 3aKoH pacnpeneneHus

OCHOBHBIE XapaKTEPUCTUKH JUCKPETHBIX CIyYalHbIX BEJIMYNH
@ynkums pacupenesieHus. OCHOBHBIE CBOWCTBA.

®yHkuus pacnpeneneHus. I'paduk pyHKIuM pacnpeaeaeHus
[1ImoTHOCTH pactpeeneHus: BEpOSITHOCTEN U €€ CBOMCTBA
HenpeppiBHbIE c1ydaiiHble BETUYUHBL. UUCIOBBIE XapaKTEPUCTUKH.

No ook wwN

HopMmanbHbIl 3ak0H pacnpeaeneHus. Kpupas pacnpeaeneHusl.
[IIOTHOCTH BEPOSITHOCTEN

KparTkoe conep:xxanmne TemMbl:
JIMCKpeTHBIE, HENPEPBIBHBIE CIIyYallHbIE BEJIWYUHBI. 3aKOH pacHpeicicHUsl.
MaremaTnueckoe OxKuJaHue, JUCIIEPCUs, CPEIHEE KBAIPATUUECKOE OTKIIOHEHHE

OcHoBHBIE dTanbl PAa00THI HA MPAKTUYECKOM 3aHATHH:

1. Opranuzanus 3aHATHS

2. IIpoBeneHue BXOIHOTO KOHTPOJIS

3. AHanu3 IOMYIIEHHBIX OIMIMO0K

4. BpInojHEHUE MPaKTUYECKON pabOThI

5. TloxBeneHne UTOTOB 3aHATHS M MPOBEPKA HTOTOBOTO YPOBHS 3HAHUH

3ausaTue Ne6

TEMA: CrarucTuyeckoe pacnpeaejeHue BbIOOPKH, [IHUCKPEeTHbIE H
HHTEPBAJbHbIC BADMALIMOHHBIEC PSAbI

Heab: [IpubnmkeHHble METObI OTHICKAHUS 3aKOHOB PACHpPEICICHUS 1 YHCIOBBIX
XapaKTEPUCTHK 110 Pe3ysIbTaTaM dKCIIEPUMEHTA

IlepeyeHb NPAaKTUYECKHX HABBLIKOB:

- COop 1 0TOOp JaHHBIX U3 FEHEPATBHON COBOKYITHOCTH
- Omnpenenenne BHIOOPKU

- IlocTpoeHue noauroHa U rTUCTOrPaMMBI

- IlocTpoeHnne cTaTUCTUYECKOTO P pacpeleIeHHS
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[TocTpoeHne BapuallmOHHOIO psAJia pacupeaeaeHus

OHpC,ZIeJIGHI/IG TOYCYHBIX OLICHOK
HaXO}KILGHI/IC HHTCPBAJIBHBIX OLCHOK IIApaMCTPOB PACIIPCACICHUSA

OcHOBHBIE BONIPOCHI, BBIHOCHUMBbIE HA 00CYK/ICHHUE!

1.

oW

o vl

OcCHOBHBIE 3aJlayd MaTeMaTHYE€CKOW CTAaTUCTUKU. BUIBI U CHOCOOBI
otbopa.

BapuanuoHHubie psabl 1 UX XapaKTEPUCTUKH.

['enepanbHbIC 1 BEIOOPOYHBIC CPETHHE.

['enepanpHas u BeIOOpOYHas aucrnepcuu, Gopmysa s BBIYUCICHUS
JTUCTICPCHH.

[TonsiTne 00 OTICHMBAHWY TTAPAMETPOB pacTIpeICTICHUS.

HHuTepBangbHbIe OLEHKH MTApaMETPOB paCIIpEACIICHHUS.

OneHka HEM3BECTHOIO MATeMaTHYEeCKOTO  OXKUJAHUS  HOPMAaJIbHO
pacrmpeieieHHON Cly4yallHOM BENWYMHBI TPU M3BECTHOM CpEIHEM
KBaIPaTUIHOM OTKJIOHCHUH.

Kpartkoe coaep:xanue TemMbl:
['eHepanbHas COBOKYIHOCTb, BbIOOpKa. Bapuanumonssii psa. [lonwron wu
rucrorpamma. TodedHble OIEHKU NTapaMeTPOB PacCIpeACICHUS

OcHoBHBIE dTanbl Pa00THI HA MPAKTUYECKOM 3aHATHH:

1
2.
3.
4
5

OpraHu3zanus 3aHATUS

[IpoBeneHne BXOTHOTO KOHTPOJIS

AHanu3 TONyIIEHHBIX OIIMO0K

BrlnonHeHne npakTHYecKon paboThl

IlonBeneHre UTOrOB 3aHATHA U IPOBEPKA UTOTOBOI'O0 YPOBHS 3HAHUM

Cnucok Jqureparypsbl:

7.1. PekoMenjayeMas JuTepaTypa

7.1.1. OcHOBHAasl IUTEPATYPA

ABTOpHI, 3arnaBue WN3parensct | Komnu-

COCTaBUTCIIN BO, TO BO

Manyrua B.A. | Matemarudeckuii ananu3 ajsi 95koHoMudeckoro |M.: FOpaiit,[ 21

OakanaBpuaTa: yued. U MpaKTUKyM 2013
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JI1.2] Kpemep H.III. Jluneiinas anreOpa: yue0. ¥ MpakT. s M.: KOpaiir,| 20

akajgeMu4. OaKaiaBpuaTa 2014
JI1.3| I'mypman B.E. Teopust BEpoATHOCTEN U MaTeMaTH4yecKas M.: KOpaiir,| 20
CTaTHCTUKA: y4e0. mocobue At OakaiaBpoB 2014

7.1.2 lonoJTHATEJIbHAS JJUTEPATypa

ABTODBI, 3ariaBue Uz nparennct | Komuu-
COCTaBUTEIHN BO, TOJ BO
JI2.1| ITaBnymxoB .B | OcHoBBI BeIcHICH MaTeMaTUKH B ctatuctuku: | [DOTAP- | 311
yue0. Menua,
2008

7.1.3. MeToauveckue pa3padoTKu

ABTODBI, Mznarensc | Koan
3ariaBue
COCTaBUTEIN TBO, T'OJI 4-BO

7.2. Dy1eKTPOHHBIEOOPA30BaTEIbHbIEPECYPChI

OBbC «YHuBepcurerckast

Kynnpiiesa, E.C. Maremartuka / E.C. Kynapiesa. — 4-e oubmmoTeka». JloroBop
u3a. — Mocksa :M31arenbCcko-Topropasikopriopauus Ne551-11/19 «O06 okazanum
1 «JamxoB u K°», 2015. — 562 c. :tabun., rpad., cxem., wi. | UHGOPMAIMOHHBIX YCIYT»
— Pexxumpocrymna:: http://biblioclub.ru ot 02.12.2019 r. Cpoxk
neicTBus ¢ 1 stHBaps 1Mo
31 nexabps 2020 r.

OBbC «KoHcynpTaHT
[TaBnymxoB U.B., Mamemamuka [Inextponnsiiipecypc] | crynenta». Kontpakt Ne73

: yueOonuk / U. B. [TaBnymikos, JI. B. Po3oBckuit, 1. A. HK3
9 Hapxkesunu. - M. : [DOTAP-Menua, 2013. - 320 c. - ISBN | 1913444048472263243001
978-5-9704-2696-8 - Pexxumaocrymna: 00090026399000 ot 12
http://www.studmedlib.ru HOs10ps 2019 . Cpok

neiicrus ¢ 1 saBaps 2020
r. mo 31 nexadps 2020 r.

7.3. IlporpamMHoeo0ecnieyeHn e

12. MicrosoftOffice 365. orosop ¢ OOO CTK «BEPILIMHA» Ne27122016-1 ot 27
nexabps 2016 r.
13. Kaspersky Endpoint Security Russian Edition. 100149 Educational Renewal License
1FB6161121102233870682. 100 nureH3uii.
14. Office Standard 2016. 200 mumensuit OPEN 96197565ZZE1712.
15. Microsoft Open License :66237142 OPEN 96197565ZZE1712. 2017
16. Microsoft Open License : 66432164 OPEN 96439360ZZE1802. 2018.
17. Microsoft Open License : 68169617 OPEN 98108543ZZE1903. 2019.

18. Oneparmonnsiecucremsl OEM, OS Windows XP; OS Windows 7; OS Windows 8; OS
Windows 10. Ha kaxxjoM crucTeMHOM OJI0Ke W/Wiii MOHOOJI0KEe W/iii HoyTOyKe. Homep
nuneH3uu ckonuposad B [13Y anmapaTHoro cpenctsa u/uiaM COAEPKHUTCS B HAKIIEEHHOM

Ha YCTPOUCTBO CTHKEPE C rojorpaduueckoil 3amuroi.
19. Cucrema aBTOMaTH3aMK yrpasieHus yaeOHbIM mporeccom OO0 «JlabopaTtopwst
MMUC»
20. Toctyn k muuHOMY Kabuuety B cucteme «4Portfolio». Jlorosop Ne B-21.03/2017 203
ot 29 mapra 2017
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http://biblioclub.ru/index.php?page=book&id=452840

21. Jloctyn kK nTuaHOMY KabuHeTy B cucteme «1MOCy»
22. Cucrema aniextponHoro tectupoBanus VeralTestProfessional 2.7. Akt npenocraBieHus
mpaB Ne IT178496 ot 14.10.2015 (6eccpouHo)
Statistica Basic 10 for Windows Ru License Number for PYATIGORSK MED PHARM INST
OF VOLGOGRAD MED ST UNI (PO# 0152R, Contract Ne IE-QPA-14-XXXX) order#
310209743.

7.4. llepeyenb npodeccuoHAIbHBIX 0a31aHHBIX U MH(POPMAIMOHHBIX CIIPABOYHBIX
CHCTEM

13. www.aup.ru/ - mopTajanoMeHeKMEHTY, MAPKETHHTY M PEeKJIaMe
14. ecsocman.edu.ru/ - GUOIMOTEKAIKOHOMHYCCKOMITUTEPATYPBI
15. www.cefir.ru/projects.html - IIDDUP - eHTPIKOHOMHUYECKHX H
(UHAHCOBBIXMCCIICIOBAHU I
16. www.gks.ru/ - T'ockomcrarPoccuu
17. www.beafnd.org/ - ®onabropoDKoHOMUYECKOTOAHAIN3A
18. www.marketch.ru/index.php - caiitMapkeTHHI IHPEKTOPA
19. www.marketing.spb.ru/read.htm - sHiKIONIE AMAMApKETHHTA
20. www.elibrary.ru — naronansHasouoIMorpaduyeckasda3a aHHIXHAYYHOTOIIU TUPOBAHHS
(mpoeccronanpHas0a3aJaHHBIX ).
21. WWW.SCOpPUS.COM — KpyIHeiIIas B MupeeanHaspedepaTuBHasOazajaHHbIX
(mpodeccronanpHas0a3aJaHHBIX ).
22. lib.volgmed.ru —
HHGOPMAIIMOHHBIHITOPTATOMOIHOTEKHBOITOrpaickororocy1apcTBEHHOrOMEAMIIMHCKOTO
YHHUBEPCHUTETA — IMOANUCHBICOA3bITAHHBIX.
23. http://thebiglibrary.ru/load/ehkonomika/28 - uuBecTuIMHN, 37T€KTPOHHBICKHUTH.
24. http://pruss.narod.ru/lybr.html - anekrpoHHBICOMOINOTEKH, )KYPHAIIBI, TPABOBBICCHCTEMBI
U CJIOBapH.
http://www.gsom.spbu.ru/library/ - BeiciasikonamMeHe KMeHTa.
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http://www.elibrary.ru/
http://www.scopus.com/
http://thebiglibrary.ru/load/ehkonomika/28
http://pruss.narod.ru/lybr.html
http://www.gsom.spbu.ru/library/

MNATATOPCKUMA MEJUKO-®PAPMAIEBTHUYECKWI HHCTUTYT -
¢punuan geaepaabHOro rocy apcTBEHHOr0 0I0/IKETHOIO
00pa30BaTeJbLHOI0 YUpe:KIeHHs BbICIIEro 00pa3oBaHus

«BOJITOTPAJICKAM TOCYJAPCTBEHHBIN
MEJUIIAHCKUIA YHUBEPCUTET»
MunucrepcrBa 3apaBooxpanenusi Poccuiickoin denepauuu

Kadenpa ¢pusuku u MmareMaTuKu

AsTopsl: B.T. Ka3y0, 10.A. bouarosa

MeToanueckune MaTepuaibl (yKasaHusi, paspadoTKu,
PEeKOMEHIAlUH) AJIA CAMOCTOSATEIbHOM PadoThI CTYIeHTOB
o qucuuIuinae «Maremarukay».

Hanpasaenue noaroroBku 38.03.02 «Menex:kMeHT» (YPOBEHb
O0akaJjiaBpuara)

MsaTuropck 2020
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Pazgea Nel «JIuneitHast anredopa»

Tema 1: OnpeaesnTe/ii BTOPOro U TPEThEro MOpsiika U X BbIYUCIeHHE
Bonpockl BbIHOCHMMBIE HA 00CYK/IeHHe:

1. TloHsiTie MATpUIIbI, BUJbI, ONIEPALIUK HAJl MATPULIAMU

Omnpenenenue onpeaenuTeseid, OCHOBHbIE CBOMCTBA, ITpaBUjla BEIUNCICHUS

2
3. Ompenenenrie MUHOpPa | alreOpandecKoro JOTMOTHEHUS
4. Metop TpeyroabHUKOB U METOJ PA3JIOKCHHS TI0 AJIEMEHTaM CTPOKH WJTH

CTOJIOIIA OTIPEACTUTENS.

Bonpocsl 1151 cCaMONIPOBEPKHU::

1. HaxoauTe nmpousBeaeHUE MaTpPHII,
2. OmpenensTh paHT MaTPHIIBI C IPUBEACHUEM €€ K KAHOHUUYECKOMY BHITY.

3. IlpumeHsTH MpaBUiIa PHU BEIYUCICHUH OMPEISTUTENCH BTOPOTO U TPETHETO

MOPSJIKOB

@®oua TecToBLIX 3aaHuii Mo Teme Ne 1:
1. Kak u3MeHHUTCS onpeieuTeNb Py TPAaHCIIOHUPOBAHUHA MaTPHIIHI?

1. OIIPCACIINTCIIb HC U3BMCHUTCA;

2. 3HaK ONpEeJeIUTENS TOMEHSETCSl Ha MPOTUBOIOJIOKHBII;
3. 3HaYEHHE ONPEICIUTENS YABOUTCS;
4. onpenenuTenb NPUMET 3HAYEHHE, 00PAaTHOE HCXOAHOMY.

2. Onpenenurens — 310 ....
1. maTpuna
2. 4ucno

3. BEKTOp
4.
5.

NPsIMOYTOJIbHAS TaOIMIIA YACET

HCOIIPCACIIACMOC ITIOHATHC

3. Uemy paBeH paHT MaTpPHUIILI A

: 1.1

48 10
A=107 4 5'.24
4.0

5.10

4. Marpuia — 310 .....
1. onpenenuTenb
2. TUaroHajbHas Ta0JInIla YUCET
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3. OTJIMYHBIN OT HYJISI MUHOD
4. HeompeaensIeMoe MOHATHE
5. MpsAAMOYTOJIbHAS TAOJIHIIA YUCE

5.Uemy paBeH MuHOp M12 MaTpullsl A:

(123 1.2
Az | 450 2.4
789 3.36

4.0

5.24

6.Uemy paBHO anreOpandecKoe JOTIOTHEHUE A3 MATPHUITHI A

_ 1. pemienus HeT
10 4 2.7
A= 027 3.0
012 4. -7
5.1

7. BoIUMCIUTH ONIPEICTUTENb:

3 6 0 _
10 -2 A=
2.10
3.0,2
4. peuieHUs HET
5.0
8. Uemy paBeH 3J1€MEHT @12 MaTpULIBI A:
: 1.4
1 4 6 2.0
A= '
[H > 2 ] 3.1
4. -8

9. Ilopsaok onpeaenurens — 3T0...

1. mociie10BaTeIbHOCTD

2. IUaIa30H 3Ha4YEHUI €T0 DJIEMEHTOB

3. 3HaYeHue

4. 9UCII0 €r0 CTPOK U CTOIOIOB

5. cymma MHEKCOB TIEPBOTO AJIEMEHTA MEPBO CTPOKH
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10. [Topsimok MOXET OBITH TOJIBKO y MaTPHIIbI, CIEAYIOLIETO BUAA:
1. y mro6oit
2. y MaTpHUIIbI-CTPOKH
3. y KBaJIpaTHOM
4. y maTpuIlbI-cTONIONA
5.y nIpsIMOYTOJIbHOM

Tema 2. Perrenue cucreM JTHHEHHBIX YPABHEHUH
Bomnpocel BbIHOCHMMBIE HA 00CYKAeHHE:

1. IlpaBuna HaXOKJEHUS PELICHUS] CUCTEM JIMHENHBIX alreOpanvyeckux
YpaBHEHUU

MeTonbl pelieHrs CUCTEM JTMHENHBIX alreOpanyecKux ypaBHEHUN
[loHATHE CUCTEMBI TMHENHBIX YPABHEHUN

Haxoaute COBMECTHOCTH CUCTEMBI

Meron Kpamepa

Meton obpatHo#t MaTpuilbl U MeTo ["aycca

o 0k W

Bonpocsl 17151 caMonpoBepKHU:

1. Pemute cuCTeMbl TMHEHHBIX YPABHEHUIM

3x+ 2y+ z=3,
X +3y-5z=-6,
x+ 4y -7z =-9.

3x+8y+7z=2
—5x+5z=-5
-2x+2y-3z=15

3x + z = -1,
S5x + 2y +3z =3,

7x + 3y +5z = 6.

2.Haiitu o0patHyto MaTpuily

2 5
b= 34
5 -2 -3
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1. Haiit mpsiMOYyTroJibHbIE KOOPJAMHATHI TOUKU A, MOJISIPHbIE KOOPAHHATHI

KoTopoii (2, n/4).
2.  Haiitu paccrosinue mexay toukamu A(-1, 3, 3) u B(6, 2, -2).

3. Haittu xoopaunatel Toukun C cepeauHbl oTpe3ka AB 3amaHHOro Toukamu
A(-1,3,1)u B(6, 5, -3).

4, BrIinmonHuTh ykazaHHBIC ONepalliy ¢ BEKTOPaAMU:

5. a) (1;2;1) +(-1;-1;,-2)

0)

6.  Bekropsl a u b odpasyror yron n/6, |a| =2 u |b| = 5. Haiitt  (a, b).

(1;1,-3;2) + (-1;,-1; -3;-2)

7.  Bekrtopsl a u b odpasyror yroa n/6, |a| =2 u |b| =

Haiitu (2a — 3b, 4a + 2b).

8.  Bektopsl @ u b o6pasytot yron /4, |a| =4 u |b| =
Haritu (2a — 3b, a + 2Db).

Bomnpocsr:

1.

No ook ow

[loHATHE NEKAPTOBOM CUCTEMBI KOOPAUHAT

IlonsipHBIE KOOPAMHATBL.

Haxoxzaenue koopauHaT BEKTOpA.

BekTopsl, onepauuu ¢ BEKTOpaMHu.

Paccrostnue Mex 1y AByMs TOUKaMH.

Koopaunatel cepenHbl OTpE3Ka.

VYcmoBrs KOJUIMHEAPHOCTH U OPTOTOHAJIBHOCTHA BEKTOPOB

@doHa TECTOBBIX 3aaHul MO Teme Ne2

1. Yemy paBeH muHop MiiMaTpuIist A

|

[ -

oo noen

.45
.25
. -45
.0

-4

]

W =~
O~ wpNPE

2. Yemy paBHO anreOpanydeckoe JOTMOTHEHUE A31MaTPHUIIHI A

[

oo
w =

1.0

| o
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http://www.pm298.ru/reshenie/lbxeg.php
http://www.pm298.ru/reshenie/lbxeg.php

3.-20
4. peuieHus HET

5.20
3. BbIuucIuTh ONPENEIUTENb:
3 2 0 :
10 -2 A=
2.15
3.20
4. peuieHUs HET
5.0

4.Yemy paBeH 3JIEMEHT @12MaTPULIBI A2

(7 .8 6
A=19 5 0

R AN
~N O ©

5. TaKOTrO JIEMEHTA HE CYLIECTBYET

Tema 3. Paznnunble BUAbI YPABHEHUS NIPAMOM HA IVIOCKOCTH
Bonpocsl BbIHOCHMBIE HA 00CYyK/ICHHE:

JIvHUs Ha IIOCKOCTH.

YpaBHEHUE IPSMON B OTPE3KAX.

YpaBHEHHE TPAMOU, MPOXOISIIIENA YEPE3 IBE TOUKH.
YpaBHEeHUE NPSAMOU, TAPAJUIEIIBHON IPYTOH.
YpaBHeHUE IPAMON, NEPIICHAUKYIIAPHOU IPYTOM.
[IpuHAAIEHKHOCTh TOUKHU MPSIMOM.

I

Bonpocsl 17151 caMONIpOBEPKHU:
1. TloHsiTe ypaBHEHUE JUHUU HA TUIOCKOCTH

2. Tlonsarue npsMoii, MpOXOAIIEH Yepe3 OAHY TOUKY.
3. TlonsiThe npsiMoOM, TPOXOAIIEH Yepe3 1BE TOUKH.
4. YpaBHEHHE NPSIMOH, MapaJIeTbHON JaHHOM.
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5. YcnoBus nepneHAUKyIIPHOCTH U MAPaUICTbHOCTH TPSIMBIX.
6. YrmoBoit Ko3phULIHMEHT IpsIMOiA.

Pemienue 3agau
1. Haiftu ypaBHeHUE nIpsiMoM, Tipoxo et yepes Touku A(—1; 2) u B(3, 4).
[Tpumensisa 3anMcaHHyIo BbIIIE (POPMYITy, MOTydaeM:

y—2=4;2(x+1);

3+1
y-2=1(x+1);

2
X—-2y+5=0.

2. lano oOmee ypaBHeHue npsamord 3x — 4y — 12 = 0. Tpebyerca HamucaThb
Pa3JINYHBIE TUIIBI YPABHEHUW 3TON IIPSAMOM.

3x_4y_y.
. . 12 12 7
YPAaBHCHNE STOU MPSIMOU B OTPE3Kax: y
—+—=1
4 -3

ypaBHEHUE ITOU MPSIMOH C YIIIOBBIM KOdhdUiieHToM: (1eumM Ha 4)

_3y 123, 3
4 4 4
HOPMAaJIbHOE YPaBHEHUE MPSMON:
1 1 3 4 12 .
== == Sx_Zy_===0; coso = 3/5; sinp = -4/5; p = 12/5.
u Faay 5 ¥ YT g ¢ ¢ p

3aaHus A1l CaMOCTOSITENIbHOM pabOThI:
1.  Hausl Touku A= (1;2), B = (3;0), C = (6;2). Haiitu ypaBHCHHE TIPSIMOIA,
IPOXOAIIEN Yepe3 TouKy A M mapajuienbHoi Bekropy BC .

2. Hansl Touku A= (3;1), B = (1;-1), C = (0;2). Haiitu ypaBHEHHE TIPSIMOIA,

IPOXOAAIIEH Yyepe3 TOUKy A U mapaulenbHoi BekTopy BC .

3. [Ipu xakoM 3HaueHuU mapamerpa t nmpsiMple, ypaBHEHHs KOTOpbIX 3tX-8y+1
= 0 u (1+t)x-2ty = 0, mapanienbHbI?
4.  Haiitu ypaBHEeHUe npsSMou, mpoxosiieit uepes3 Touku A= (1;2) u B = (3;8).
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5. Hatitu ypaBHeHHe npsamoii, mpoxosiiei yepe3 Touku A= (1;2) u B = (3;4).
6. Haiitu ypaBHeHMe psiMoii, ipoxosinei yepe3 Touku A= (-1;0) u
B =(-1;3).

®DoH/ TECTOBBIX 3aaHul 1o TeMe Ne 3:

1. Bekmopom na3zvieaemcs:

A) HanpaBJIEHHBIN JTyY;

b) HampaBieHHbINH OTPE30K;

B) HanpaBieHHBI MPOMEKYTOK.

2. /lea 6ekmopa Ha3v16al0mca KONIUHEAPHBIMU, eCTIU:

A) OHHM JIeXkKaT Ha MEePIECHIUKYISPHBIX TPSIMBIX;

b) oHu nexat He Ha OAHOU MPSIMOIL;

B) onu nexkat Ha oJTHOM NPSAMON UK Ha MapaUIeIbHBIX MPSIMBbIX.

3. /lea nenyneevix eekmopa mozym Ovims:

A) coHarpaBJICHHBIMH WM MPOTHUBOIOJI0KHO HAIPABICHHBIMU;

b) cuMmMeTpuYHBIMU U TPOTUBOMOJIOKHO HAMTPABJICHHBIMU,

B) copaszmepHbIMEU ¥ IPOTUBOMOJIONKHO HAIPABIECHHBIMHU.

4. /lea 6ekmopa Ha3b16a10MCA PAGHHIMU, €CTIU:

A) OHHM COBMEIIIAIOTCSI TOBOPOTOM;

b) oHM coBMematOTCs C MOMOILBIO CUMMETPHH;

B) onu coBmeniaroTcst mapayiebHbIM IEPEHOCOM.

5. Cnoscenue HeHy1€6bIX 6EKMOPOE MOIHCHO bINOSIHUMD RO NPABUTLY:
A) TpeyroJbHUKa, TapaieiorpaMmmMa, MHOTOYTOJIbHUKA,

b) TpeyronbHuKa, IpsSIMOYTOJIBHUKA, MHOTOYTOJIbHUKA,

B) TpeyronbHuka, Tpaneuun, MHOTOYTOJIbHUKA.

6. Bexkmop nazvieaemcsa eOUHUUHBIM, €CIU:

A) ero HampaBJieHHE COBMAJAET C HAPaBJICHUEM OCH;

b) umeer miiMHY ¥ cOBNAAAaeT C HAIIPaBIECHUEM OCH;

B) umeet qyiHy, paBHYIO €IMHUIIE, U HAIIPABIICHHUE, COBMAIAIOIIEE C
HaIpaBJICHUEM OCH.

7. Yenom meorcoy 06yma nenynesvimu eekmopamu Hazvléaemcs y20.
A) MEXIy OCSIMU;

b) Mex 1y HanpaBiIeHUSIMU STUX BEKTOPOB U UMEET IPaTyCHYI0 Mepy Oodbiie 0, HO
Menble 180 rpaaycos;

B) Mexy HanpaBieHUSIMU STUX BEKTOPOB U UMEET TPaayCHYI0 Mepy 6obiie 90,
HO MeHble 180 rpamycos.
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8. Yenom merncoy nenyneevim éekmopom u ocvio Ha3vléaemcs y2on

A) MEXTy OCSIMU,

b) Mexny HanpaBJIeHHMEM OCH M BEKTOpa U UMEET TpaayCcHyt0 Mepy OoJbiie 90, HO
Mensle 180 rpamycos;

B) Mexy HampaBieHuEM OCH M BEKTOpa U UMEET TPaayCHYI0 Mepy Oosbiie 0, HO
Menble 180 rpamycos.

9. IlpamoyzonbHbim 6A3UCOM HA3BIEACHICA:

A) mapa eIMHUYHBIX B3aUMHO MEPIICHIUKYIISIPHBIX BEKTOPOB 1 1 J;

b) mapa eMHUYHBIX BEKTOPOB 1 U ], OTIOKEHHBIX OT HEKOTOPOTo Hadaiga — TOUKH
0O;

B) mapa enMHUYHBIX B3aUMHO TIEPIICHIUKYJISIPHBIX BEKTOPOB 1 H j, OTJI0KEHHBIX OT
HEKOTOpOTO Hayazna — Touku O.

10. Ckanapuvim npouszeedenuem 08yxX HeHY1€6bIX 6EKMOPOB HAZbIBACHICA:

A) BEKTOp, paBHBIN MTPOU3BEIACHUIO JIJTMH 3TUX BEKTOPOB HA KOCHHYC yTIIa MEXIY
HUMH;

b) uncno, paBHOE MPOU3BENICHUIO JITTUH ATUX BEKTOPOB HA KOCUHYC YTJIa MEXKIY
HUMU;

B) uucno, paBHOE cymMMe JUIHH 3TUX BEKTOPOB Ha KOCHUHYC yTiia MEXIy HUMHU.

11. Ckanapnoe npouszgedenue 6 KOOPOUHAMAX PABHO:

A) cyMMe COOTBETCTBYIOIIUX KOOPJIUHAT BEKTOPOB;

b) pa3HOCTH COOTBETCTBYIOMINX KOOPIUHAT BEKTOPOB;

B) mpousBeneHn0 COOTBETCTBYIONTUX KOOPAMHAT BEKTOPOB.

Tema 4. /IuHuM BTOPOTO NOPSiAKA
Bomnpocel, BBIHOCUMBIE HA 00CYKAeHHE

1. YpaBHeHUE BTOPOM CTENEHU UM BTOPOTO MOPSAIKA.

2. Kanonunueckoe ypaBHEHUE OKPYKHOCTH, SIUIUATICA, TUIIEPOOIIBI U
napaboIbl.

3. KoopauHatsl 11eHTpa OKpYKHOCTH.

Kanonunveckoe ypaBHEHHE DIUIUIICA.

&

5. Haxoautb Qokychl AUPEKTPUCY U IKCLEHTPUCUTET DIUIHIICA,
runepOoIIbl U NapadoIbl.

6. JlelicTBUTENbHAS U MHUMAs OCH DJIIUIICA.

7. CBOWCTBO TUPEKTPUCHI U CBOMCTBA JUIMIICA, TUIIEPOOIIBI U apadoIibl

Bonpoce! Aj1s1 caMONIPOBEPKU:
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1. YpaBHEeHuE BTOPOH CTENEHU WA BTOPOTO MOPSAAKA.

2. KaHoHM4eckoe ypaBHEHUE OKPYKHOCTH, JUIUIICA, TUIIEPOOIIBI U
napaboJIbl.

3. KoopauHatsl 1IeHTpa OKpY>KHOCTH.

4. KaHOHMYECKOE YpaBHEHHUE AIUIUIICA.

5. @OKyChI, TUPEKTPUCA U SKCIIEHTPUCHUTET ILIUIICA, TUIIEPOOIIBI U
napaboIbl.

6. JlefcTBUTETbHYIO U MHUMYIO OCH JIIIHUIICA.

7. 3HaTh CBOMCTBO IUPEKTPUCHI U CBOWCTBA 3JUIMIICA

Pemienue 3agau

1. Vpasuenue X° + y? — 4X + 6y — 12 = 0 mpuBecTH K KAHOHMIECKOMY
BUY W HAWTH LIEHTP.

2. Vpasuenue X° + y? + 2x + 1 = 0 npuBecTH K KAHOHUYECKOMY BUILY U
HAWTH LEHTP.

3. Vpasuenue X° + y? + 4x + 2y + 7 = 0 npuBeCTH K KAHOHUYECKOMY
BUY U HAUTU LEHTP.

4, CocTaBuTh ypaBHEeHUE MapaldoIIbl, BEPIIUHA KOTOPOW HAXOUTCS B
Hayaje KOOpJAWHAT, 3Has, YTo:

1. mapaGosa pacnojiokeHa B MPaBOM MOJYTIOCKOCTH, CHMMETPUYHO
OTHOCHUTEINIBHO ocu OX U ee nmapamMeTp p=3;

2. mapaboia pacroyiokeHa B JICBOM MOTYINIOCKOCTH CUMMETPUYHO
OTHOCUTENIBHO ocu Ox u ee mapametp p=0,5.

3. mapaboiia pacroyiokeHa B BEpXHEH MOYTNIOCKOCTA CUMMETPUYHO
otHocuTenbHO ocu Oy U ee mapameTp p=1/4.

@®oH/1 TeCTOBBIX 3aJaHui Mo TeMe Ne 4:

1. Jlano ypaBHEHHE TJIIOCKOCTH a: X-3y+5=0. YKaxute BEKTOp HOpMaJIH JIJisl HEE

1) (1;0;-3) 2) (1;-3;5) 3) (1;-3;0) 4) (1,3, 0)

2. JlaHo ypaBHEHUE TUIOCKOCTH a: 2X+y+z-2=0. I3 nepe4yncieHHbIX ypaBHEHUN
BbIOEpETE TO, KOTOPOE OMpPEIEIIeT MEPIEHIUKYISIPHYIO K @ TNIOCKOCTb:

1) -x+2y-2=0 2) -x+22z-2=0
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3) -x+2y-2z=0 4) -x+2y+2z=0

3. YpaBHEHHE TUIOCKOCTH, TPOXosieii uepes Touky A(1; -1; 3)
NEPIIECHINKYJIIPHO BEKTOPY (2; 1; -2), umeer BUA:

1) 2x+y-27+5=0 2) 2x+y-2z+7=0

3) 2x+y-2z+4=0 4) 2x+y+2z+4=0

4. lanbl Tpu Touku: A(—1; 3; 4), B(-1; 5; 0) u C(2; 6; 1). CocTaBUTh YypaBHEHUE
mockoctu (ABC).

5. Haittu paccrosinue ot Touku Mo(1; —6; —5) mo miockoctu (ABC)
6. [Tpu KakuX 3HaYEHUAX M MpsMasl: u MI0CKOCTh
2x+my +z —1 = 0 UMEIOT EIUHCTBEHHYIO TOUKY MEPECCUCHHS

7. Haiitu TOuKy A — TOUKY niepecedeHus npsamoi |: ¢ miockoctero: x+2y — 5z + 20
=0.

8. Koopnunara (a,B) Touku A, mpuHaAJIekKAIIEeH IIIOCKOCTH O, PaBHA...
1)02)53)-14)1

9. Haiitu KOCHHYC OCTPOTO yIJjla MEX]y TNIOCKOCTSAMHU a U b, rae a: 4x-5y+3z-1=0,
b: X-4y-z+9=0

1) 0,52)0,63) 0,7 4) 0,8

10. Jaunsr Tpu Touku: A(4; —2; 0), B(1; —1; —5) u C(-2; 1; —3). CocTtaButh
ypaBHeHue 1iockoctu (ABC).

11. Hatitu paccrosaue ot Touku Mo(—7; 0; —1) mo mmockoctu (ABC)

12. Tlpu xakoM 3HaueHHH M npsMas | Oyaer mapanienbHa MI0CKOCTH: 2X+y -Z =
0?

13. Haiitu TOUKy A — TOUKY mepecedeHus npsamoii |: ¢ miockocThio: X-3y + 7z -
24 = 0.

Paszpen Ne2 «IMO®PEPEHIIUAJTBHOE HCUUCJ/IEHUE»
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Tema S. Omnpenenenue NPOU3BOIHOM. OcHoBHBIE npaBuJja
nuddepeHIMPOBAHUA
Bomnpocel, BBIHOCHMBbIE HA 00CYKAeHHE

1.

NoO kWD

©ooNOkwWwNE

[HEN
o

Haxosxaenue npon3BoIHON (QYHKIIMU, €€ MEXaHUYECKUN CMBICIL.
OcHoBHbI€ npaBuia U Gopmynsl AUPPEpEeHINPOBAHNUS.

YpaBHEHHE KacaTeNbHON U HOPMAJIN.

Teopema o HenpepbIBHOCTH TubdepeHIpyeMoit GyHKITUH
Juddepennman GyHKIUN U €ro TeOMETPUIECKHI CMBICIT U CBOWCTBA.
NuBapuantHOCTh opMbl tuddepenimana | mopsaka.
JuddepeHnnanbl BHICIIUX TOPSIAKOB.

Bomnpocs! AJ1s1 caMONIpOBEPKU:
[Ipenen u HEMPEpBHIBHOCTH (DYHKITUU.

[IpousBoaHas GyHKIHH, €€ SKOHOMUYECKUH, T€OMETPUUECKUIN CMBICIL.
OcHoBHbI€ npaBuia U Gopmysl AUPPepeHInPOBAHNUS.

VYpaBHEHUE KacaTeIbHON U HOPMAJIH.

Teopema o HenpepbIBHOCTH UG depeHIUPYEMOI (PYHKITUH.

Cnydau HenpepbIBHBIX (YHKUMNA: YTI0Bask TOUKa rpaduka.

Touka Bo3BpaTa 1 TOUKa reperuda ¢ BEpTUKAIbHON KacaTeIbHOM.
Huddepennnan QyHKIUH U €ro TEOMETPUIECKUIN CMBICI U CBOICTBA.
NuBapuantHocTs hopmbl auddepentmana | mopsiaxa.
Huddepenunansl BBICIIUX MOPSIKOB.

Penienue 3agau

2X

2 _ 2
1.|imM=H=|-mx_—3=i
x>2x°+3x-10 | 0] »22x+3 7

. AT (xlnx—\/x+x21xlnx+\/x+x2)
2. 1imlxInx=+/x+x? |]=lim
X X0 (xlnx+\/x+x2)

. X2In?x—x—x?
=lim = o0,

2y INX + /X + X2

Haiitu mpousBoaHbIe HyHKIIHIA

a)y = 3, 0) y = Jtg®2x;

a) y = X tg(2 x+6) + In sin x + e%%;

o)y = VY1-4x°;
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a)y:(e5x_1)6; 6)y= /t936x; B)y=3x-arcsinx'
a)y = J1-sin5x; 0)y = °+sin?2x;B)y =21,

X !

X2

— 3_ . — .
a)y = (x*-3x) Inx; 6) y=1In -

a)y =2 )y = Y1-4x* ;

3. [Tonp3ysice mpaBuioM qudGepeHnnpoBaHus CI0KHON HYHKIIUN, HAWTH
POU3BOJHBIC (DYHKIIUH:

1. y=cos (X? +2x - 4). 4. y=sin (x3- 3x +5).
2. y=sin e*. 5. y=cos In x.
3. y:etgx. 6. y:esinx.

HaiiT mpou3BOAHYIO HESIBHO 33JaHHOM (DYHKIIMH.

a) x2—ln(x2—y2):0; 6)X+c055=0; g)y®+e¥ =0,

X y
a) x2+y2+ln(x2+y2):0; 6)5+sinX=O; g)xy+e’ =0,
y X

)y = (62" — 7)*,

2)y = /322 — 8z + 5
Y
3y = sin(3xr — EJ'
1)y = cos’z:

5y = In(Tsinx + 5r).

@oHa TecTOBLIX 3aaHui o TeMe Ne 5:
1. HaiiauTe npon3Boanyro GpyHKIUM Yy = X+ 3x3 + 4.

1) 4x3 + 9x2 + 42) 4x3 + 9% + 4x3) 4% + 3x2+ 44) 4x3 + 9x?
2. [IpousBoanas ¢pyakiuu F(X) = cos(4x) paBHa:
1) -4sin(4x)2) 4cos(- 4x)3) 4xsin(4x)4) 4xcos(- 4x)

3. Haitaure 3HaueHue npou3BOAHON HYHKIIMU
npu x=1
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1) 0,52) -13) -0,54) 1

4. Haigute mpou3BoaHyo QpyHkunu y(x) = x4+ 3x3 + 4.

1) 4x3 + 92 + 52) 4x3 + 9x2 + 4x3) 4x2 + 3x2 4)4x3 + 9x2
5. [IpousBoanas pyukiuu F(x) = COSSX paBHa:

1)-5sin 5x2) 5cos (- 5x)3) 5xsin 5x4) 5xcos(- 5x)

6. Haiiure npousBoanyto GyHkuun y=4 x3+75 .

1) 12x2 2) 12x 3) 4x? 4) 12x3

7. lpoussoauas GyHKIMH Y(X) = X3+ 2X° -6 paBHa:

1) 3x3 + 10x* + 62) x3 + 10x2 -6x3) X2 + 3x44) 3x3 + 10x4-6
8. [IpousBoanas ¢pynkuuu F(x) = sin(3x) paBHa:

1) 3cosx2) 3xsin3x3) cos3x4) Xc0S3x

9. Haitnute mpou3BOAHYIO PYHKIIMM Yy = X COSX .

1) cosx - sinx 2) COSX + sinx 3) -sinx 4) X — sinx
10. Haiimute mpou3Boanyo GyHKimu y = c0S( 5x-2).

1) -2sin (5x- 2) 2) -5sin (5x- 2) 3) 5sin (5x- 2) 4) sin (bx- 2)

Tema 6. Ilpon3BoaHbIe CJI0KHON (PYHKIMH. TPOU3BOAHBbIE BHICIINX MOPAIKOB.
Ipasuio Jlonurauas

Bonpocsl BbIHOCMMBIE HA 00CY KIeHHE

1. T'eomeTpuyeckuii CMbICI MPOU3BOHOM.

[IpaBuna nuddepeHupoBanms.

[IpousBoaHas CIOKHOU (PYHKITUH.

[TpousBoaHast oOpatHOM (GYHKUHUH.

[IponsBoanas GyHKIWHU, 3aJaHHONW TMapaMEeTPUUYECKUMU YpPaBHEHHSIMHU.
[TpousBogHast (GyHKIMU, 3aJaHHOW HESBHO.

[IpousBoaHas cTeneHHO-TIOKAa3aTEIHHOU (PYHKITNN

O N Oh W

[IpaBuno Jlonurars.
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Bonpocs! Aj1s1 caMONIPOBEPKU:
1. Touku pa3psiBa.
2. TlpaBuna qudepeHmpoBaHusl CIOXKHON (HYHKITUH.

3. Jlorapupmuueckoe nuddepeHrupoBaHue.

4. Teopema depMa 1 €€ TEOMETPUUECKUN CMBICIL.
Teopema Porisin ee TeOMETpUYECKUN CMBICI.

Pemienue 3agau

1. [Tonw3ysice mpaBuiioM nudepeHIpoBaHus CIOKHON QYHKIUH,
HaAWTH NMPOU3BOJHBIC U AU PepeHInanbl GyHKITHIA:

1. y=cosx (X2 +2x - 4). 4. y=sinx+ (x3- 3x +5).

2. y=sinx e* 5. y=cosx In x.

2 CocTaBUTh ypaBHEHUS KacaTeIbHBIX K TpadukaM (QyHKIUI:

1. y=x?-3x+2 B Touke (3;2).

2. y:«/; B Touke (4;2).

3. Haiitu mpousBoanble (HyHKIIMIA

a)y = 3 0) y = \tg’2x;

a) y = X tg(2 x+6) + In sin x + e3%;

0)y = V1-4x*;

a) y= (e5X_ 1)6; 6) y= /tQSGX ; B) y= 3 X - arcsin X

a)y = J1-sin5x; 0)y = °+sin?2x;B)y =21,

X2

a)y = (x3—3x) Inx; 6) y=1In ;

X+1
4

a)y=2; 6)y=31-4x";

4, [Tonb3ysick npaBuinoM qudepeHurnpoBaHust CI0XKHON PYyHKIUH,
HaWTH MPOU3BOAHBIC (PYHKITHIM:

1. y=cos (X? +2x - 4). 4. y=sin (x3- 3x +5).

2. y=sin e*. 5. y=cos In x.

3. y=e9 6. y=esi™,

S. ATMmochepHoe naBieHre Bo3ayxa P Ha BeicoTe N Hall ypoBHEM MOpSI
onpeensercs popMmynoit P = Poe™", rue po — 910 NaBIEeHME HA ypoBHE MOPs, K —

MOJIOXKUTEIbHAs IocTOossHHAsA. HanTu rpaIuCHT OaBJICHUS.

6. Boerancnuts nuddepennman cinenyomux GyHKITAN:
1) y=cos (x? +2x - 4) 2) y=sin (x3- 3x +5)
3) y=sin e 4) y=cos (In x)

38



7. PacTBOpeHHe JIeKapCTBEHHBIX BEIIECTB U3 TAOJIETOK MOTIHHSETCS
ypasHenuio C=Co-e™, rme  C-KOIMUYeCTBO IEKapCTBEHHOTO BENIECTBA B TAOIETKE,
OCTaBIIeeCs: K BpeMEeHH pacTBopeHust t, K-mocTossHHAsI CKOPOCTH PacTBOPCHUSI.
OmnpenenuTb CKOPOCTh PACTBOPEHUS JIEKAPCTBEHHBIX BEIIECTB U3 Ta0JIETOK.

8. Kosiebanus kamepToHa MPOUCXOoIAT 1m0 3aKkoHy: X= 0.2-A-Sin800mt.
OmpenenuTh MakCHUMalIbHBIE: CKOPOCTh M YCKOPEHHE KOHIIA BETBU KaMEPTOHA.

Tema 7. UccaenoBanue pyHkuuid. [l1aH mosHOro uccjiegoBaHusi (PyHKIMH.
HauboJsbee 1 HaMMeHbIIee 3HAYeHHUE (PYHKIIUN HA OTPe3Ke

Bonpocsl BbIHOCMMBIE HA 00CY KIeHHE
1. YMeHue HaxOIuTh SKCTPEMYMBbI (PYHKIUU.
2. 3HaTh JOCTATOYHBIC YCIOBHUS CYIIECTBOBAHUS AKCTpEMyMa (PYHKITHH.
3. YMeTh HaxoIWTh HaAWOOJbIIEE W HAaWMCHbBIIEC 3HAYeHUsS (YHKIUHA Ha
OTpE3KE.
Teopema depMa u €€ reOMETPUIECKUN CMBICII.
Teopema Pomnnsiu ee reoMeTpUUEeCKUN CMBICIT.
[IpaBuio Jlonurars.

o o b

Bonpocsl 17151 caMONIPOBEPKU:

DKCTpeMyMbl (PyHKITUH.

JlocTaTo4yHbI€ YCIOBUSI CYIIIECTBOBAHUS dKCTpeMyMa (yHKIIHH.
HauGonbiee u HaumMeHblee 3Ha4eHus: GyHKIIMA Ha OTPE3KE.
Teopema @epMma 1 €€ TECOMETPUUECKUAN CMBICT.

Teopema Pomist u ee reoOMETpUYECKUN CMBICIL.

Ok wWDE

Penienue 3agau

1. 3aBUCUMOCTh MEXKAY KOJMYECTBOM (X) BEIIECTBA, MOJy4aeMOro B
HEKOTOPOH XWMHUYECKOU peakiiun  u  BpeMeHeM (t)  BeIpaxkaeTcs
ypaBHeHueM X = A*e* Onpenenute cKOpocTh peakluy B MOMEHT BpeMeHu t=20

2. dopMysly  KOMIUIEKCAa  MOTEHIMAJIOB,  BO3HHUKAIOIIUX  MpH
BO30Y)KJIEHHH CETYATKH TJia3a CBETOM (JIEKTPOPETUHOTpaMMa), MOXKHO BbIPA3UTh
YpaBHEHUEM:

U=r-sin(-3.05-1033+5.6-1022+1.59-10"* 1),

e r - mocrosiHHas,t- Bpems. Omnpenenutb CKOPOCTb U3MCHCHHUS
noreHnuana (U) B HauanbHbIH MOMEHT BpeMeHH {=0.
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3. HccnenoBaTh PyHKIMU HA SKCTPEMYM:

1) y=X+x+12,  2) y= 2x3-6x2-18x+73, 3) y= x3/3-2x?+3x-1

4, PasMep momyssiuM HACEKOMBIX B MOMEHT ! 3ajaercsi BETMYHUHON
P(t)=10000+9000(1+t)3.BeruncanTe HayanpHylo mnomynsuuio P(0) 1 cKOpocTb
pocTta B MOMEHT 1=1.

5. HaiiTu MakCUMyMbl W MHUHHMYMBI, NPOMEKYTKA BO3PACTaHHS U
yObIBaHUS (PYHKITHIA:

1) f(x)=x*Inx; 2) f(x)=x - arctg2x;

6. PGaKHI/I}I OpraHn3mMa Ha BBCACHHOC JICKAPCTBO MOJKCT BBIPAKATLCA B
ITIOBBIIIICHU KPOBSHOI'O OABJCHHUSA, YMCHBIICHUN TCMIICPATYpPBI TCJIa U APYTHUX
(1)I/I3I/IOJIOI“I/ILIGCKI/IX HOKEB&TGJIGIZ. CTGHGHL PCaKnuu 3aBUCHUT OT OO3bI JICKAPCTBA.
HPGIIHOJIO)KI/IM, qToO (X) 0603Ha‘IaeT A03Yy HA3HAYCHHOI'O JICKAPCTBA, a CTCIICHb

peakuuu (Y) onuckiBaeTcst PyHKIMEH y=x?(10-x).Ilpy KakoM 3HAYEHHH X
peakius MaKkcuMalbHa?
7. [Tpu neyennn HEKOTOPOTO 3a00JIEBaHUSA OJHOBPEMEHHO Ha3HAYAETCS

nBa Tpenapara. Peakius opraHu3ma Ha 103y X TEpPBOTO Tpemapara U J03y Y
BTOPOTO IIpemnapara omuceiBaeTcs 3aBucuMocThio  f(X,Y)= Xx2y?(a-X)(b-y),rneaub-
nocrosgHHele. Onpenenuts 103y Y BToporo mnpenapara? Onpeaenuts A03y Y
BTOPOTO TIperapara, KOTOpas BBI30BET  MAaKCUMAJbHYI0 PEaKIHUI0  IPHU
(bUKCHUPOBAHHOM J03€ X MIEPBOTO Mpemnapara.

8. Peakiusa oprann3ma Ha 103y X JIGKAPCTBEHHOTrO Mpenapara coycTs t
4acoB IOCNIE IpHEMa omuchIBaeTcs 3aBucumocthio f(X,y)= Xx2(a-x)t?e, rume a-
nocrosgHHad. [Ipu kakou no3e X peakuusi OpraHu3Ma OKa)XeTCss MaKCHUMAaJIbHOU U
KOTJla OHA HACTYIIUT?

Q. ATMochepHOe aaBiieHHE BO3IyXa P Ha BbICOTE N Hajg ypOBHEM MOps
onpenenserca GopMyoii p = poe™", rme po— 3TO naBiaeHMe Ha ypoBHe Mops, K —
MOJIOKHUTENIbHAS TOCTOsTHHASA. HaliTu rpagueHT gaBieHus.

10. Boerancnuts nuddepennman cienyomux GyHKIAN:
1) y=cos (X* +2x - 4) 2) y=sin (x3- 3x +5)
3) y=sin e 4) y=cos (Inx)

11. PacTBOpeHuUeE JIEKapCTBEHHBIX BEIIECTB U3 TAOJETOK MOJUUHSICTCS
ypaBHenuo C=Co-e’™ rne C-KonmuecTBO JIEKAPCTBEHHOTO BEIECTBA B TaOJIETKeE,
ocTaBIlieecs K BpeMEeHH pacTBopeHus {, K-mocTosHHAs CKOPOCTH PacTBOPCHHMS.
OnpenenuTh CKOPOCTh PACTBOPEHHUS JIEKAPCTBEHHBIX BEIIECTB U3 TAOJIETOK.

12. Konebanust kaMepTOHA POUCXOAT 110 3aKoHy: X= 0.2-A-sin800mnt.
Omnpenenuth MaKCHMabHBIE: CKOPOCTh U YCKOPEHHUE KOHIIA BETBH KAMEPTOHA.
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13. HaifT MaKxCUMyMbl I MUHIMYMBI, TIPOMEXYTKH BO3PACTAHUS U
yOBbIBaHUS (PyHKIIHI:

x> —6x +13

1) f(x)=x3-3x2-9x+5; 2) f(x)= 3

14. HaliT yacTHbIE TPOU3BO/IHBIE:

1)z=e*sin3y, 2)z=ye+1, 3)z=xly, 4)z=cosxly

PA3JIEJI 3. ®PYHKIIMN HECKOJIBKUX HIEPEMEHHBIX

Tema 8. OcHoBHbIe mousATHS. IIpenesibl 1 HenpepbIBHOCTH QyHKIMIA
HECKOJIbKUX nepeMeHHbIX. [IpousBoanbie u nuddepeHuuansl GyHKuui
HECKOJIbKHUX IePEeMEHHbIX

Bonpocbl BbIHOCHMBIE HA 00CY:KIeHHE
1. HaxomauTh npou3BoiHbIe (QYHKIIMHA HECKOJIBKUX MTEPEMECHHBIX.

2. TloHsiTHE YaCTHBIX MMPOU3BOIHBIX.

3. OG6nacTh onpenencHus GyHKIIMA HECKOJIbKHX MEPEMEHHBIX.

4. 3HaTh 4YaCTHBINA U MOJHBIN AU depeHuan QyHKIUU HECKOIbKUX
NIEPEMEHHBIX.

5. YMeTb HaxX0AUTh YACTHBIN U MOMHBINA quddepentran GyHKIUN
HECKOJIBKMX NTEPEMEHHBIX.

Bonpocsl 17151 cCaMONIPOBEPKU:
1. TIpousBoaHbie GYHKIIMH HECKOJIBKUX MIEPEMEHHBIX.

2. YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSIAKOB.
3. Yactnsiii quddepenunan GyHKIUA HECKOIBKUX MEPEMEHHBIX.
4. Tlonuwiii nuddepenumann.

3ajanus I NPAKTUYECKOT0 3aHATHS:
1. HaiiTu yacTHbBIE IPOM3BOIHBIE (QYHKITUN:
1). u=x>-3xy—4y? —x+2y+1;

2). 7=V,

Pewenue. 1) paccMaTpuBas y Kak OCTOSIHHYIO BEJIMYUHY, MOTYYUM
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vk W N

ou
— =2Xx-3y-1,
OX y

ou
paccMaTpHBasi X Kak [MOCTOSHHYIO BEJIHUUHY, HaiiteM: — = —3X—8Yy + 2.

oz 2,2 ’ 2. .2
2) mycTh Y —CONSt, moayyum = =X 1Y (X2 + y2 ) =2x-e* Y,
X

Oz 2,2
MycTh X — CONst, monyunm — =% Y (x% +y? )y =2y-e

X 2 +Yy 2
2. Haittu nonnsiii muddepennnan QyHKITHN:

X+
1). Z= X+y :
X=y
2
2). u=x’"?.
Pewenue. 1) Haiinem yacTHbIE MPOU3BOIHBIC
oz -2y

x (x—y)?
oz . —2X

oy (x-y)*
CnenoBaTensHo, dz :@dx @dy _ —2ydx— 2xdy

ox oy (x—y)*
2) HaﬁﬂeM I-IElCTHI;Ie HpOHSBOI[HBIe I10 ICPCMCHHLIM X, V uz.
8u y 7— 1 8U

= y2;7.
8xy

CJIICOOBATCJIBbHO

_xY’Z.Inx. 2yz, M _ Y2 nx. y?,
0z

ou ou

du—+ Edy a—dz—y 7.xV°7- “Lax+2yz- xY’? Inxdy +y 259°7 Inxdz.
oz

OX

. Haiitu yacTHbIe pon3BOHBIC (DYHKITHIL:

z:x2+xy+1.

72 =-5x2 +2Xy + y2 —Inx+y+6.
2 3
7 :23x +2y .
z= cos(x + yz).
2. Haiitu Bce yacTHBIE MPOU3BOHBIE BTOPOTO MOPSIKA (PYHKITUH:
1. z=x*+33y—y3.

2. z:x2+y2+2x+1.
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3. HaiiTi yacTHble U monHbIN AudQepenuan i caeayonmx
GyHKITUH:

1. z:ln(x2+y2).
2. z=xY.

3. z=e"siny.

4. u=e"z,

@®oHa TecTOBLIX 3a1aHuil o Teme Ne 7:
1. JIns kakoil U3 cleayronmx QpyHKIIuii:
1) f(x) = cosx; 2) f(x) = 5+sinx; 3) f(x) = -cosx; 4) f(x) = -sinx; 5) f(x) = tgx-5
dbynkuus F(x) = 5-sinx OyaeT sBIsAThCS epBO0Opa3HO?
A) 5);B)4);C) 3);D) 2);E) 1).
2. Kakas 3 crnenyrommx QyHKITHi:

i |

V9—x2

1) F(x) =

C2)F(X)=vV9—x%+2;3)6 +v9—x?; 4) x9 —x?; 5) F(x) =x(9 — x?)

SBJIIETCSI TIEPBOOOPA3HON JUTsl PYHKITUU

f(x) = - L npu x € (-3; 3)?
Vo—x?2

A) 3)u5); B)2)u4); C) 3):D) 2);E) 2)u3).

3. Hatimure oOmuit Bua mepBooOpa3Hbix Mt pyHKImu f(x):

f(x) =3 - 4x3.

A) F(x) = 3x-x*+C; B) F(x) = 3x-x*>+C; C) F(x) = 3x-x*+C;

D) F(x) = -12x2+C; E) F(x) = 3x-12x?+C.

4. f(x) = 2x + sinx.

A) F(x) = x?-cosx+C; B) F(x) = 2x2-cosx+C; C) F(x) = x?+cosx+C;

D) F(x) = 2-cosx+C; E) F(x) = 2+cosx+C.
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5. lns ¢pynukium f(x) Haiiaute nepBoodpasnyo F(X), mpuHUMAIONIYIO 3alaHHOE
3HA4YECHHUE B YKA3aHHOU TOYKE.

A)F(x) = tgx+2; B)F(X) = tgx+3; C)F(x) = -tgx+2; D)F(X) = ctgx+2; E) F(x) =
tgx+4.

7. s pyakiuu f HaltTH epBooOpa3Hyto, rpaduK KOTOPOI MPOXOAUT Yepes
JAHHYIO TOUKy M.

7. f(x)= =, M(16; 9).

VX
A) F(x)= 24x + 5: B) F(x) = 2yx + 1; C) F(x) = 24/x - 23; D) F(x) = 241 E) F(x) = -2/x.
VX

1 T

8. f(x)= M(7 ;-2).

sin?x ’

A) F(x) = ctgx+1; B) F(X) = -ctgx-1; C) F(X) = -tgx-1; D) F(x) = ctgx+3; E) F(X) =
ctgx-1.

9. Haiitu o6muii Bu1 iepBOOOpa3HbIX s GyHKINN f(X).

A) F(x) = -4tg(2x+1)-2x+C; B) F(x) = 2ctg(2x+1)-x+C; C) F(x) = -2tg2x+C;
D) F(x) = 2tg(2x+1)-x+C; E) F(x) = 4tg(2x+1)+x+C.

Tema 9. IkcTpeMymbl QyHKIMH HECKOJIBKHUX NEPEeMEHHBIX

Bonpocsl BbIHOCMMBIE HA 00CY KIeHHE
HaunOosnbiiee 1 HauMeHblIee 3HaYeHus1 PYHKIMH HECKOJIBKUX MEPEMEHHBIX.

[ToHsATHE JIOKAIBHOTO YKCTPEMYMA.
Heobxoammoe u 10cTaTouHOE YCIOBHSI CYIIIECTBOBAHUS dKCTPEMYyMa.
YMeTh HaXOIUTh KPUTUUECKHUE TOUKH.

S A

Touku MaKCMMyMad U MUHHUMYMaA CI)YHI(I_[I/II/I HCCKOJIBKUX IICPCMCHHBIX.

Bonpocsl 1151 caMoOnpoOBepPKU:

HauOounbiiee 1 HauMeHblIee 3Ha4eHus1 PYHKIIMU HECKOJIBKUX MTEPEMEHHBIX.
IToHATHE JIOKAIBHOTO YKCTPEMYMA.

HeoOxonumoe 1 70CTaTOYHOE YCIOBUS CYIIECTBOBAHUS SKCTPEMyMa.
Kputnueckune Toukmu.

ok wWNhE

Touku MakcuMyMa U MUHUMYyMa (DYHKIIMM HECKOJIbKUX MEPEMEHHBIX.
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Penienue 3agau

1. Ilpu nedeHWH HEKOTOPOTO 3a00JIeBaHMs OJHOBPEMEHHO Ha3HAYaeTCs JBa
npenapara. Peakius opranu3ma Ha 103y X MEPBOTO Ipemnapara u 103y Y BTOPOTO
mpenapara  ONUCHLIBAETCS  3aBHCUMOCTBIO f(x,y)= x%y?(a-x)(b-y),rneaub-
noctosiuHbie. Onpenenuts 103y Y BTOporo mnpenapara? Omnpenenutb 103y Y
BTOPOTO TIperapara, KOTOpas BBI30OBET  MAKCUMAJIbHYIO PEAKIIHIO npu
(bUKCUPOBAHHOM J03€ X MIEPBOTO Mpemnapara.

1. HaiiTi skcTpeMyMbI (DyHKITHIA:
1 z=x%+ Xy +1.

2. 72=-5X"+2xy+y’ +y+6.
3 z:x4+3x3y—y3.

4 z:x2+y2+2x+1.

2. VccnenoBaTh Ha SKCTpeMyM GYHKITUU:
1.2=2x3 +xy? +5x2 +y? - 1
2.2=3xy —x3—y*
3.z=x2+xy+Yy>—3x—6y
4.7 =1/2xy + 3xy?— 15x — 12y
5.z =(X-2)* + 3y?
6.z =x3+4xy —y*—6x -2y
2. Haiitu HauOosiblliee 1 HaUMEHbIIIee 3HaYeHUsT QYHKINH
Z = X%+ 4xy —y? — 6X -2y
B TPEYTOJIbHUKE, OTPAHNYCHHOM OCSIMU KOOPJMHAT U TpsiMoii 2X + 3y — 6 =0

Pemenune npakTu4eckux 3aJaHui

1. 3HavyeHHEe (PYHKIMU JIBYX epeMeHHbIX Z=2X-Y+15 B Touke A(-2,1) paBHO
2. 3HaueHue PyHKIMM IBYX MepeMeHHbIX Z=3X-2Y+16 B Touke A(1,2) paBHO

3.  Ilpenen pyHKIMMABYX MEPEMEHHBIXZ=X>+2y*+6 Ipu  paBeH

4, IIpenen QyHKIMUIBYX EPEMEHHBIXZ=X>-Y?+5 T1pn paBeH
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5.  Haiigure xputnueckue Touku Gpynkuun f(X) = 2x* — 4x2,

6.  Boruncnure (abin) "

7. Haiigute Touky min ¢pynkuum y = X3 — 3X.

8. Haiinute naubonbuiee 3nauenune GyHkuu y = 3x2 + 2X — 1 Ha orpeske[ -2;
1].

Q. CocTaBbTe ypaBHEHHE KacaTeabHOU K rpaduky QyHKIUU Y = B TOUKE Xo =
4.

10.  Haiizure HanOOMBIIYIO TOUKY SKCTpeMyMa GyHKIuH Y = 2X* — 4X2,

PA3JIEJI 4. UHTET'PAJIBHOE HCYUCJIEHUE

Tema 10. Heonpenenennnlii unTerpai. Onpenenennss u cpoiicrpa. Tadauua
HHTErpaJjos.

Bonpochl BbIHOCHMBIE HA 00CY:KI€eHHE!

1. Tlonsitue nepBOOOPA3HOIA.
CaoiicTBa mepBOOOpPaA3HOM.
[IpaBuna UHTErPUPOBAHUSL.
Tabnuia uHTErpaios.

ok wn

ITonsiTue HEOIIPCACIICHHOTO MHTCTPajia.

Bonpocel 1j11 caMOnpoBepKu:

[TepBooOpa3Hasi, OCHOBHBIE CBOMCTBA.
[IpumeneHnue nepBooOpa3HOil B SKOHOMUKE.
HeonpeneneHnHpiii nHTErpan, OCHOBHBIE CBOVCTBA.

Tabyu11a OCHOBHBIX HHTETPAJIOB.
IIpaBuina UHTErpUPOBAHUSL.

AR

Penienue 3agau:

1. BeIYUCINTS HHTETPAIbL:
dx
J.\/;dx; J.\/;dx; I—Z;
X

j (sinx — 5)dx; Jsin(2x +1)dx; J.(ex + 2x)ix;
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2. BplUnCANTS UHTETPAJIBL:

Ictgxdx;j 5dx ‘J‘3e7x_1dx;

COS2 X

3. Beruuciauth HHTCI'pAJIbI:

3(2x% -1 2dx; 3 3
J. ( ) [ g .
ISx xdx; J.(4xé —7x4)dx,

J' S5dx x*dx

dx
cos’x Y 2—x ' '[1/14_6-*

3. CKopoCTh JABMYKEHHUS KMCTU PyKH 3a/aHa ypaBHeHHeM v =1/2 t2 + 3. Haiitu
ypaBHEHUE JABUKEHUE KUCTH, €CJIH 3a TIEpBbIe 6¢ ObLIO MpoitneHo 40cmu.

4. Beruncnute miomanu Guryp, orpaHiYeHHbIX JTUHUSMU:
y=4-x2,y=0,  y=2/x,y=0, x=1,x=4, y=x? y=2-x?

5. Haiitu nyTs S, npoiiieHHbI MaTepuaibHOM TOUKOM OT Havyasia qBuxkeHus (t=0)

710 €€ OCTAaHOBKH, 3Hasi CKOPOCTh V(t) e€ mpsiMmonnHeitHoro nBwkenus: V(t)= 18t -
6t2 (m/c).

6. Haiitu paboTy, mpon3BeI€HHYIO PU CKATUW TIPYKUHBI HA 3 CM, €CJIM U3BECTHO,
yT0 cxkatus e€ 0,5 cM Hy)HO puiIokuTth cury B 10 H.

7. Ilpu npOoX0KAEHUU IIEKTPUUECKOTO TOKA [0 HEPBHOMY BOJIOKHY OHO

BO30Y KJaeT MPH YCIOBUH, UTO MPOXOASIIUIN TOK OOJIbIIE POTOBOTO.
[Tpenmnonaraercs, 4To BO30YX AAIOMINUNA TOK YBEJIMUHUBAET BEJIMUMHY ITapaMeTpa
COCTOSIHUSI €, Ha3bIBAEMOTO «3JIEKTPUUECKUM BO30Yx1eHueM». Kak ToiabpKo e
IPEBBIIIAET ONPECIICHHOE 3HAUCHUE €9, BO3HUKAET BO30YyxkaeHne. CKOpOCTh
WU3MCHCHHUS € 3aBUCHT OT TOKA I

8. HaiiTu sHepruto cBA3M MEXy MOHAMH B OTAEIBHON MOJIEKYJIE XJIOpHa Kaaus
(KCI), ecnu nocrosinas pemerkn KClr=2,794 (A =10%cm) u cBasb Mexmy
aromamu B Monekyne KCl snekrpocraruueckas. 3apsan nona €=4,803*107 ex.
CGSE.

47



IIpakTHyeckue 3a1aHusA

1. Haiimure  ¢ynxkmmro  f(X), mms  koropoir  F(x) = V3x+1
. 1
1IepBOOOPAa3HOii Ha (— 3 +00).
2. Haiigure nepsoobpasuyro F ans ¢ynxuum f(X)=x* ma (—oo; +00),
rpaduk KoTopoit mpoxoaut yepe3 Touxy M(-1;0,8)
3. Haiinute o6umii Bug nepsoobpasnHoit s f(x) = 2x2 + % ++/x +
2Ha (0; o)

4. Haiinute mmomans (GUTYpHl, OrpaHUYEHHOH TMHHAMH Yy = \/X, X =
1,x =4,y =0.

Teme 11. OcHoBHble MeToaAbl uHTerpupoBanus. Ilonsitue
ONpEeNeJICHHOIr0 HHTerpaja M ero cBoicrBa. Meroabl BBIYHCJICHHA
onpeAeIeHHOI0 HHTerpaJia

Bonpocel BBIHOCHMBIE Ha 00CYyKICHHUE:

[IpaBuna HaxoXkAEHUS NEPBOOOPA3ZHON. Y MEHHE HAXOAUTH EPBOOOPA3HYIO.
CBoiicTBa HEOIPEIETICHHOIO HHTETpaIa.

[TpaBmiia ¥ METOABI HHTETPUPOBAHMUSL.

MeToa UHTErpUPOBAHUS 110 YACTSIM.

ok wWNhE

3HaTh METOJ] 3aMEHbI IEPEMEHHOM.
Bonpocsl 1j11 caMOnpoBepKu:

[TepBooOpa3Hasi, OCHOBHBIE CBOMCTBA.

HeonpeneneHnHpiii mHTErpan, OCHOBHBIE CBOVICTBA.

Tabnuia OCHOBHBIX MHTETPAJIOB.

OCHOBHBIE METO/IBI UHTErPUPOBAHUA. MeTO/ 3aMEHBI IEPEMEHHOM.
OCHOBHBIE METO/IbI UHTETPUPOBAHUS: METOJI UHTETPUPOBAHUS 10 YACTSM.

w0 PE

Penienue 3agau:

Beraucinte:
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w

-
4. a) j[?x‘i -X%+3&jdx
5. a) (GXS —X—lz—sﬁ jdx
6. a) | (5x4 -Xis+%]dx
7. a)] [4x3 _%_%de

8. a) J(sz _x_55_ 3\/3)(_2de

Beruucinurs:

[4(2x — 1)2dx
[x(1—x)%dx
[ Vx dx.
[Vx2dx
f dx

5z

xdx
e

3

X

5. [iodx

W N R e

>

DoHJ TeCTOBBIX 3aaHui 10 Teme Ne 11:
1.YTo Ha3bIBAETCS UHTETPUPOBAHUEM:
1. onmepanys HaXOXKIAEHUA UHTETPANa;
2. npeoOpa3oBaHNE BbIPAXKEHUS C HHTETPaJIaMH;
3. onepanus HaXOXKIAEHUS POU3BOAHOM;
4. npenen npupaiieHust PyHKIUU K NMPUPAILICHHUIO €€ apryMeHTa

2.4YT10 SBISETCS CETMEHTOM WHTETPUPOBAHUA?

1. kpyroBasi 06;1aCTh, TJIe HHTETPAJI CYIIECTBYET;

2. MPOMEXYTOK, Ha KOTOPOM HEOOXOIMMO TIPOUHTETPUPOBATH (HYHKIIHIO;
3. KOpHU CYIIIECTBOBAHMUSI TOJBIHTETPAIBHON (DYHKIIHH;

4. moapIHTETpAIbHAS (PYHKITHS
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3.Jlo npumenenus: ¢hopmynsl Heiorona - JleliOHuIa mpUMEHSIN AaHHBINA
METOJ, B JAHHBI MOMEHT OH HE HCIIOJIb3YETCsl, HO SIBJSIETCS OCHOBHBIM:

1.mMeToz cBeAicHUS K TaOJIMYHBIM UHTETpaliaM;

2.MEeTOJ ONpENEEeHUsl MHTErpana, T.e. NMEpPexol] K Mpelesly UHTErpaIbHBIX
CyMM;

3.MeTOJ] reOMETPUUECKUX NMPeoOpa30BaHMIA;

4 meton dupuxie.

4.C momoImplo, Kakoil (GopMysbl, B OCHOBHOM, PCIIAIOTCS 3aJaHHS I10
HAXO0XJICHUIO OTIPEJICIIEHHOTO0 HHTErpaa;

1. bopmynbr Pumana;

2. popmyier Komw;

3. ucnosb3ys GopmyJibl IpeoOpa3zoBaHUsI HHTErpaJia

4. bopmynsl HetoToHa - JleiOonua.

5.UeMy paBeH HeonpeaeaeHHbli naTerpai ot 0?
1.0;

2.1;

3. X;

4. const C.

6. Korma mnpumeHsiercs METOI HMHTETPUPOBAHMS  HEOIPEIEICHHBIX
WHTETPAJIOB IO YacTAM?

1. koraa pyHKIUs UMEET KBaJAPaTHBII KOPEHb;

2. HE IPUMEHSAETCS JaHHBIN METO]I HUTIE;

3. Korja MOJBIHTETPAIbHOE BBIPAKEHUE COJEPKUT MHOKUTETU (YHKIHI
In(x); arccos(x); arcsin (x);

4. byHKIUSA TUTIEPOOTNYSCKasl.

7. C moMomIbl0 KaKOW YHHUBEPCAIBHON MOJCTAHOBKON pallMOHAIU3UPYETCS
TpUTOHOMETpHUUEcKasi QyHKIIHS:

1. t=tg(x/2);

2. t=sin(2x);

3. t=tg(X);

4. t=cos(x+2).

8. UeMy paBeH HEOIpeIeICHHbIN HHTErpall OT 17
1. x+C;

2.0;

3. 1+C;

4. const C.

9. UeMy paBeH HeollpeneaeHHbIH HHTerpai sin(x) ?
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1. -cos(x)+C;
2. cos(X)+C;

3. tg(x)+C;

4. arcsin(x)+C.

10. JI71s1 yero MCHoiab3yroT METO 3aMEHBI IEPEMEHHOM (METO]T IOJICTAHOBKH)
MHTErpayia?

1. cBecTH UCXOAHBIN MHTErpasl K 0oJiee MPOCTOMY C MOMOINIBIO MEPEXoaa OT
CTapoy MEPEMEHHON UHTETPUPOBAHUS K HOBOM NIEPEMEHHOMU;

2. mpocTO HEOOXOUMO BBITIOJHUTH KaKue-HUOYAb MpeoOpa3oBaHus;

3. AN yCOKHEHUS OJIBIHTETpaIbHON (QYHKIINY;

4. nnst TOro, 4ToObl HOTOM HAWTH MPOU3BOJAHYIO
3

x*dx
11. OnpeneneHHbIi UHTErpal 2 paBeH
a)l9; 6)18 ; B)35; ) 27
12. MHOXeCTBO BceX MepBOOOPa3HBIX (pyHKIHH y=5 X' UMeeT BHI
a) ¥’ ;6)5,\:5 +C ;) x’+C ; T) 5x°+C

Tema 12. IlpujioxkeHus: onpeaeeHHOr0 HHTErpaJja

IlepeyeHb BONPOCOB K 3aHATHIO:

['eoMeTpruecKknil TPUIIOKEHHUE ONPEAECIEHHOIO UHTErpasa.
MexaHu4yecKui CMBICH ONPEACICHHOTO UHTErpaa.
Haxoxaenue momaiei KpuBOIMHEHHBIX QUryp.

W e

Haxoxaenue momaaei 1 00beMOB TeJl BpalleHHUs.

Bomnpocs! AJ1s1 CAMOKOHTPOJIA

1. Uro Ha3pIBaeTCS MHTETPAIBHOM CyMMOW gaHHOW ¢yHkimu f(X)Ha maHHOM
otpeske [a;b]?

2. Yto Ha3bIBaeTCs OIpENEJICHHBIM HHTETPAJOM OT JaHHOW (YHKIUHU Ha
JTAaHHOM OTpe3Ke?

3. B 4em cocTouT CBOMCTBO COXpAaHEHHUs 3HaKa ONPEEICHHOTO HHTErpasa?

4. B yeM cOCTOUT CBOMCTBO aIIUTUBHOCTHU OMPEICIICHHOTO HHTErpaia?

5. Pazwsacuute cmbicn popmynsl HetoTona-JleliOHuma.

6. B yem coctouT MeTOojJ 3amMeHbl MEPEMEHHOM M HMHTETPUPOBAHMS IO
4acTsIM B ONpeeICHHOM UHTErpajie?

Pemienue 3agav:
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1. Boerancnuth miomanan GUryp orpaHMYEHHBIX JIMHUSMU:

a) y= coSX u ocwio Ox, 6 npedenax om () 00% :

6) y=x*, y=|x|.

2. Boruncnuth paboTy, NPOU3BEACHHYIO IPH CKAaTUU MPY>KUHBI Ha
0,03 M, ecnu u3BeCcTHO, 4TO A ykopoueHus ee Ha 0,005 M HY)XHO MPUIOKUTH
cuny B 10 H .

3. CkopocTh aBMKeHHs Tena V=3t2-2t (u/c). Kakoll myTh mpoier Teo
3a 5 ¢ OT Hayaya JBUKEHUA?

4, Haiitu mnomanb Topa, oOpa3yromierocsi npyu BpalieHuU OKPYKHOCTH

" =31 @pokpyr ocu OX.

S. PaccrosiHue npykuHbI X MPONOPIUOHAIBHO MPHIOKEHHOW cuiie —F
(3axoH I'yka): F=kx. Beraucnuts paboty cuiibl F mpu pacTskeHUU MpyKUHBI Ha 5
cM (0,05Mm), eciir k=200 (H/m).

6. 3a mepBele 13 nHell XUMHOTEpamuu Macca 3J0KaY€CTBEHHOTO
HOBOOOpa30BaHKs yMEHbIIANACh co ckopocTeio M(t) = -0.2t + 0.015t* rpamm B
neHb. KakoBa Macca OIMyXoJIM Ha JECATHIA JEHb JICUCHUS, €CIM HadaJlbHas €e
Macca pasHsiach 180 rpamm?

1. CKOpOCTb POCTa HOMYJIAMN HaceKOMBIX V= t+ t’(rme t BeIpaskaeTcs B
nusax). Ilpu t=0 uucno ocoGeri B mnomymsiuuu paBHo 10 000. Onpenenutb
YUCJIEHHOCTh nonyJisiuuu ciycts: 1) 1 nens; 2) 5 nueii; 3) 10 nuei

8. Boeruucnure minomanu Guryp, orpaHU4eHHBIX JIMHUSIMU:
y:6x-)(2’ y=0, y:x3, y=8, x=0, y:X2+4X, y=x+4
Q. 100 r. AByOKHCH yIjiepoja HarpeBaeTcs Mpu MOCTOSHHOM 00BbEME OT

105° no 1000° C. Onpenenuts KOJWYECTBO MOTJIOMIAEMON IMPU 3TOM TEIUIOTHI,
ecin Tertoémkocth cV=A(B+Dt) [Ix/monb*rpan, rne A=4,19; B=6,5; D=0,00193.

10. JBa snexktpudeckux 3apsiga 1=/ Kn u (p=1,2 Kn HaxomsTcs B
Bo3ayxe (é=1) Ha paccrosauu X1= 0,2 m. Kakyro paboTy Hag0 3aTpaTUTb, YTOOBI
COJIM3UTD 3apsbl 10 pacCTOSHUSA X2=0,05 m.

11. CKOpOCTh JIBWKCHHMS Tela BbIpaxkeHa Qopmynoit V=(3t2-2t) wm/c.
Kaxoil myTh mpoWIET TENO 32 5 ¢ OT HavYaJ1a JBUKEHUSA?

12. B mwmHape ¢ TOABMXHBIM TOPIIHEM 3aKJIIOYEH aTMoC(epHbIi
Bo3ayx. O0béM umeapa pasel 0,2 M3, TTopuHeM BO34yX CKUMAaeTcs 10 00bEMa
0,06 M3 Haiitu paboTy, NpPOM3BENEHHYIO CHJIOH JaBIEHHS BO3yXa, €CIH
TeMIlepaTypa BO3/lyXa MOACPKUBAETCS MOCTOSTHHOM.

®oHa TeCTOBBIX 3aaHuii mo Teme Ne 12:
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1.®yuknus F HaszpiBaeTcss mepBooOpasHOW ans GyHKIUH f Ha HEKOTOPOM
MIPOMEKYTKE, €CIIH JIJIsl BCEX X U3 3TOT0 MPOMEKYTKA CYIIECTBYET MTPOU3BOIHAS

F/(x), paBHas f(x), T.e. F/(x)=f(x) 310...

a) popmyna Herorona-Jleiiouua

0) muddepennuan GpyHKIUN

B) nepBooOpa3zHas anst GpyHKuuu f

T') POU3BOJHAS B TOUKE

2. MHOecTBO MepBOOOpa3HBIX s NaHHOW (pyHKIMHU f(X) Ha3bIBaeTC. ..

a) pyHKIIMEH

0) HeolpeeIeHHBIM HHTETPaJIoM

B) OCTOSIHHBIM MHOYKHUTEJIEM

') YaCTHOM MpPOU3BOIHOM

3. OmpeneneHHbIN HHTETPAT BBIYUCIISIOT IO GopMyIIe. . .
B

a) Af f(x)dx=F(a)-F(b)

B

0) Af f(x)dx=F(b)-F(a)

B

B) J f(x)dx=F(a)+F(b)

B

T) 3\[ f(x)dx=F(a)

4. OnpeneneHHbId MHTErPall C OJJMHAKOBBIMU TMPE/IeJIaMU PaBEH. . .

a) CAMHUIIC

0) 0ECKOHEYHOCTH

B) HYJIIO

') YKa3aHHOMY TpeJieny

5. Ilpu mepeMeHe MecTaMi BEPXHEr0 M HUKHETO MPEAETIOB HHTETPUPOBAHUS
ONPEAECICHHBIN UHTErpal. ..

a) OCTAaeTCs MPEKHUM

0) MEHSET 3HaK

B) YBEJIMUMBAETCS B JIBa pasza

') paBEH HYJIIO

6. OnpeaeneHHbli HHTETpajl UCHOIB3YETCS TPU BBIUKUCICHUM. . .

a) TIoIIaJIel TII0CKUX QUryp

0) 00bEMOB TeJ BpalllCHUS

B) IPOWJIEHHOTO MYTH
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T') BCEX MEPEUYHCICHHBIX JIEMEHTOB
7. ®opmyna Herotona-JleiOuuia

]‘f‘(r)dr =F(b)- F(a)

1.

jf(f)dr =F(a)- F(b)
2. a

]'f(r)dt =F(a)- F(b)+ii
3. a

J'f(r)dt =F(b)- F(a)+#
4, a

8. Brrunciienue myTH, MporIeHHOT0 MaTEPUATBLHON TOUKOM MPOU3BOIUTCS 10
bopmyie:

S = 2 f()dt
L

S = [f(t)dt
2. f

S = | f()dt
w

S =dt ]'f (1)
4, o

9. Eciut KpHBOJIMHElHAs Tpamenys, orpanndenHas muaneii ¥ =/ () =0y

npssMbIMH y=0, X=a, X=b, BpaIaeTcs BOKPYT OCH X, TO 00beM BpaIlcHHUs
BBIYHUCTISICTCS 110 (popMyie

b
V =z [y dx
L !
b
V =x [x*dx
,
V= “ ’d
V= ) *d
. JI‘JJC x

10. Ecr ¥ =/ (D (%) 20). 1o mjomans kprBomHeiiHoOil Tparenuy,
OTpaHUYECHHON ATOU TMHUEH, ABYMsI IPSIMBIMU X=2a U X=b U OTPE3KOM OCH adcuuce
a <x <b, Beruucinsgercs no gpopmyie
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S =I:]'f(x)dx

1.

) S = Jf'(x)dx
2 S =ff(x[)dx
. S =f(x) ;[dx

11. Vxaxure neprooOpa3Hyo GyHKIIUU f(x)=3x" - sinx
1. F(x)=x" - cosx

X
F(x) =—-sinx
2

2.
3. F(x) =x* +cosx
4. F(x)=2- cosx
f4x3dx
12.0npeneneHHbIA HHTETPAT | paBeH

a) 36, 0)17; B)16; 1)15
13.ITno1mans KpUBOIMHENRHON Tpanelyy, OrTPAHUYEHHON TMHUAMHU y=4 — X2,
y=0 omnpenensieTcss ”HTErpaaoM

9

OJ‘(4- x2)dx 2J‘(4- x2)dx }(4- x % )dx }(4- x%)dx
a) -2 0)-2

;B) 0 ;T) 0

PA3JIEJ 5. OCHOBHBIE ITIOHSATUS TEOPUU BEPOSITHOCTEM
Tema 13. OcHoBHBIe NOHATHSI Teopuu BeposiTHocTell. Kiaccuueckoe u
CTATHCTUYECKOE OMpe/ieieHre BEPOSITHOCTH.

IlepeyeHb BONPOCOB K 3aHATHIO:

[ToHsTHS UCTIBITAHUS ¥ COOBITHS.
Knaccudukanus coObITUH.

CoBMecCTHBIE U HECOBMECTHBIE COOBITHS.
brnaronpusTcTByOIIME COOBITHS.
Knaccruueckast BEpOATHOCT.

AR o

CBoiicTBa BEPOSITHOCTH.
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Bonpocs! A1 CAMOKOHTPOJIA:

1. 3aBHCHUMBIE, HE3aBUCHUMBIE COOBITHS.

2 VMHOKEHHE 3aBUCUMBIX COOBITHH.

3. CoBMeCTHBIC, HECOBMECTHBIE COOBITHS.

4 Teopembl CIOKEHHSI U YMHOXKEHHS COOBITUI

PenreHue CHTyallMOHHBIX 3a71a4:
1. [Tycte P(A) — BEpOSTHOCTH JICTAIHHOIO HCXOJa IPH HEKOTOPOM

3a0oneBaHuy; OHa wu3BecTHa W paBHa 2%. Torma kakoBa BEpPOSITHOCTH
0JIaromoIy4yHOTO UCX0/1a TIPU STOM 3a00JIEBAHHH.

2. BeposiTHOCTh TOTO, YTO B JIETHIOIO CECCHIO CTYJEHT CIACT IEpBbIN
sK3ameH, paBHa 0,8, Bropoit — 0,9, Tpetuii — 0,8. KakoBa BEpOSITHOCTb TOTO, YTO OH
CHACT TOJIBKO MEPBBII IK3aMEH?

3. B xopoOke 3 Oenbix U 3 kenThiXx TabneTku. M3 KOpoOKH ABaKIbl
BBIHUMAIOT HayJady MO OAHOW TabjeTke, He Bo3Bpamlas UX B KopoOky. Haiitu
BEPOSTHOCTh MOSIBJIICHUS O€Nloil TaOJeTKH MPU BTOPOM HUCIbITaHUM (coObITHE B),
€CJIM MPU TIEPBOM HMCTIBITAHUH OblIa U3BJICUEHA KENTas TabneTka (coopiTre A).

4. B onHoit kopoOke 6 cTaHAapTOB acnupuHa U 3 CcTaHIapTa
napareramodia, B Apyroit 2 ctangapTa acnupuHa u 4 ctangapra napauneramodia. 13
KKJI0M KOPOOKM BBIHYJIM O CTaHAapTy. HaillTu BepoSTHOCTH TOro, 4TO B 0OEHX
ClIydasix - 3TO MapaueTaMoll.

5. Paifonnass ~ OojpHMIIA  TMOJy4aeT TMaKeThl C  pe3yJibTaTaMu
oOcye0BaHMs HACEJIEHHSI TaHHOTO PAlOHHOTO LIEHTPa U3 HACEIEHHBIX IYHKTOB A,
B u C. BeposiTHOCTh NOJIy4eHUs NTaKeTa U3 HACEJIeHHOTo MyHKTa A pasHa 0.7, u3
B — 0.2. Haiitu BepOATHOCTH TOTO, YTO OYEPEIHON MakeT OyJeT MOJydYeH W3
HaceJieHHOro myHkTa C.

6. BepoaTHOCTh HM3rOTOBIIEHHSI Ha CTaHKE-aBTOMATe€ HECTAHAAPTHOU
neranu pasHa 0,02. KakoBa BEpOSTHOCTb TOTO, YTO CPEAN HAYJAAyy B3SATHIX LIECTH
JeTanei okaxxkercs 0oJiee YEThIpEX CTAHIAPTHBIX?

7. B cpeanem B OTK Opakyerca 10% uzgenuii. Ha koHTposb 0ToOpaHo
625 u3nenuii. KakoBa BEpOSITHOCTh TOTO, UTO Cpeau HUX He MeHee 550 u He Oosee
575 crangapTHBIX U3ACITHI?

8. Cuerunk ['elirepa perucTpupyeT MnomajaHUe B HETO O-HYACTHIBI C
BeposATHOCThIO P=0,9. HaliTu BEpOSATHOCTH TOrO, YTO OH 3aPETHUCTPUPOBAT M
(m=0,1,2,...,10) yacTwuII IpH YCIIOBUH, YTO B Hero momnano N=10 gacTwi.

Q. B cempe miecth nereii. Cuntasi BEpOATHOCTh POXKICHUS MalbuMKa U
JIEBOYKH paBHBIMU 1/2, onpenennuTh BEpOSTHOCTh TOTO, YTO CPEAU ITUX JIETEH JBa
MaJb4yHKa.
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®DoHjx TecTOBBIX 3aaHui Mo Teme Ne 13:
1. IlpousBeaeHo ueTwhipe u3MepeHus (0e3 CHCTEeMAaTHYECKUX OIITHOOK)

HEKOTOpO# ciyuyaiiHOW BenmuuuHbl (B MMm): 2, 3, 8, 8. Torma HecMmemieHHas

OOCHKAa MAaTCMAaTHYCCKOT'O OKUAAHUS PpaBHA ...
1) 5 2) 6 3) 55 4) 5,25

2. BribopouHasi qucnepcusi BapuallmoHHOTO psia paBHa 3,5. O0beM BBHIOOPKHU

paBeH 50. McnipaBieHHast BHIOOpOYHAsi JUCIIEPCUs paBHA ...
1) 3,43 2) 3,57 3) 0,07 4) 35

3. Toueunas  oOueHKa  MaTeMAaTUYECKOTO  OXHUJAHUS  HOPMAJIbHOTO
pacnpeneneHus paBHa l1. Torma ero mHTEpBanbHas OLEHKA MOXET UMETh
BHULI...
1) (10,5;11,5) 2) (11;115) 3) (10,5;10,9) 4) (10,5; 11)

4. IlpousBeneHo uyeTbipe wu3MepeHuss (0€3 CHUCTEMAaTHUYECKUX OIIHOOK)
HEKOTOpOH ciydailHOM BenuuuHbl (B MM): 5, 6, 9, 12. Torna HecMmenieHHas

OIICHKAa MAaTEMATHYCCKOI'O OXKHWJIaHWA paBHA ...
1) 825 2) 85 3) 8 4 7

5. /lana BwiOopka oOweMa N. Eciu kaplil 3J1eMEHT BHIOOPKH YBEIUYUTH B 5
pas, To BELIOOPOYHOE CpeaHee X ...

1) He usmenutcs 2) YBenuuutcs B 25 pas
3) VYMeEHbIIUTCS B 5 4) VYBenauuutcs B 5 pa3
pa3

6. VYcraHoBuTEe COOTBETCTBHE MEXAY YHCIOBBIMH XapaKTEPUCTUKAMHU U

dbopmynamu
A) x 1) ixini
B) D, 2) %2
C) o, 3) x¥-x°
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7. Beibopo4HOe cpeHee BapUallMOHHOTO Psiia BEIYUCTSETCS 10 hopMyIie
1) X

in- w; 2 ile — Xlw;

3) . . 4) T n
;[x:-—;ﬂ W _J(n—'l}(x_f—fﬂ

8. CpezLHee JIMHEMHOE OTKJIOHCHUE BAPpHAIIMOHHOTO pPAda BBIYUCIICTCA II0

bopmyie
1) &

in- w; 2 ile — Xlw;

3) i? . 4) = n
20 Jo D)

9. BribopouHas nucrepcus BApualliOHHOTO Psijia BEIYUCISIETCS 10 (hopmyie

) & 2 <
X;W; lx; — xX]w;
2 2
3) < 4)

n
Z[x: — X)%w; (Tl—'l)(x_f—E:)

i
.
<

Temald. Cayuaiinble BeJu4YuHbl. UYHCI0BBIE XaAPAKTEPUCTUKHU
AUCKPETHOM CJy4YailHON BeJIMYMHbI

IlepeyeHb BONPOCOB K 3aHATHIO:

1. JIucKpeTHBIE ClTy4allHbIE BEIMYUHBI.

2. 3aKOH pacnpeaeIeHNs CTy4alHOW BEJTUYUHBL.
3. HenpepsiBHBIE ClTy4aliHbIE BEJTUYUHBL.

4, Psn pacnipenenenus.

Bonpocesl caMonpoBepku:

1. MaTtemMaTH4ecKoe 0KHJaHuE.

2. Hucnepcus.

3. CpenHekBaIpaTUueCcKoe OTKJIOHECHHE.

4, OnpeneneHue OTKIOHEHUS CIIy4ailHON BETMYMHBI B MIPEJEIaX HOPMBI.

Pemenne CUTYAaIIUOHHBIX 3a/ia4:
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1. B oxHoit u3 rpynn 2/3 cTyaeHTOB 3aHUMAIOTCSI HA XOPOILIO U OTIUYHO.
OnpenenuTh BEPOSTHOCTh TOTO, YTO W3 TSATH Hayraja B3ATHIX CTYJIEHTOB Ha
XOpOIIIO ¥ OTIMYHO y4yaTcs: a) ABa CTyJeHTa; 0) He 0oJiee IBYX CTYICHTOB.

2. B HEKOTOpBIX YCIOBUSIX BEPOATHOCTH CBOEBPEMEHHOTO NPUOBITHS
noe3ga Ha craHuuio paBHa (,8. KakoBa BepOsSITHOCTH TOTO, YTO W3 YETHIPEX
OKUJAEMbIX MOE370B CBOEBPEMEHHO MPUOYAYT: a) [Ba Moe3naa; 0) HE MEHee JABYX
O€30B?

3. BeposiTHOCTh IONaiaHusl B LIE€Ib MPU KaXXJI0M BBICTPEJIE B HEKOTOPBIX
ycioBusix paBHa 0,4. HaiiTu BepoSITHOCTh TOrO, UTO MPHU MATH BBICTpENax: a) He
OyJeT HU OJTHOTO TIonajanus; 0) OyeT He MeHee TpeX MoIMa aHui.

4. BexoxecTs  ceMAH ~ JAaHHOIO  COpTa  pacTEHUW  OLIEHWBAETCS
BEpOIATHOCTHIO 0,6. HaliTu BEpOSTHOCTH TOrO, YTO M3 IIECTU MOCESTHHBIX CEMSH
B30MIYT: @) MATh CEMsIH; 0) He OoJiee IBYX CEMSH.

S. BepoaTHOCTh BBINMOJHEHUS TJIaHA KaXKJbIM M3 TSTH HE3aBUCHUMBIX
MeXKTy co0oit xo3siicTB paBHa 0,5. HaliTu BEpOSITHOCTh TOTO, YTO TJIaH BBITTOIHST:

a) MSITh XO3SMCTB; 0) HE MEHEe TPEX XO3SUCTB.

6. JluckpeTHas ciaydaiiHas BeqnurMHA X 3a7aHa 3aKOHOM PaclpeacICHU:
X 1 3 6 8
P 0,2 0,1 0,4 0,3
ITocTpoUTh MHOTOYT'OJIBHUK PACHpPEAEICHUS.
7. Cnyuaiinas BennunHa X 3a/1aHa QyHKIIMEH pacrpeaesieHus

1 2 3 4
p(X) 012 013 P3 0,1

Haiitu BepositHOCTB p3. [locTpouts pyHkuuto pacnpenenenus. Haitu
YUCJIOBBIE XapakTepucTtuku CB.
@oH/ TECTOBBIX 3aJaHMA MO Teme 14:

1. CoBOKynHOCTh HaOJIOZEHUN, OTOOpPaHHBIX CIydyaHbIM 0Opa3oM u3
FeHepaJ’IBHOI\/’I COBOKYITHOCTH, HA3bIBACTCS
1) Penpesenmamusnoil
3) Buwlbopkoi
5) Cnaownvim obcredosanuem

2) Bapuanmoii
4)  Yacmomoti
6) Yacmocmvio

59




2. VI3 reHepanbHOM COBOKYMHOCTM U3BJI€UeHA BbIOOpKAa oObemMa n=70 ,

IIOJIUT'OH YaCTOT KOTOpOﬁ HUMECT BUJ
n;

|
I
4'
4
Torpa uncio BapuaHT X. =1 B BEIOOPKE PaBHO ...

1) 8 2) 7 3) 70

3. O6bem BeIOOpKH 1, 2, 2, 2, 3, 3,4, 4, 6 paBeH ...

4) 6

4. Mona BapHaIimoOHHOTO psijia, MOJYyUYeHHOro 1Mo BeiOopke 1, 2, 2, 2, 3, 4,4, 6

paBHa ...

5. Pa3max BapuarmoHHOTO psijia, MOJYISHHOTO 1Mo BeIOOpke 1, 2, 2, 2, 3,4, 4,6

PaBEH ...

6. Ius Beibopku 1, 2, 2, 2, 2, 3, 3, 3, 4, 4 ycTaHOBUTE COOTBETCTBUE MEKITY

BAPHUAHTOU U €€ BECOM

A) 2 1) Yacmoma pasna 2
B) 3 2) Yacmocmow pasua 0,1
C) 4 3) Haxkonnennas uacmoma paena 5

4) Haxoniennas yacmocmo pasHa

0,8

7. O6bem BbIOOpKH N =150, yactoTa BapuaHTHl Mz =3 | YAaCTOCTh JTOIKE

BapUaHTHI PaBHA ...
8. Jlan BapmaInmoHHbBIN psij

BapHaHTa 1 5

JacToTa 4 7

Haxkoruiennast yactocTs BapuaHThl ¥z =7 paBHA ...

9. Jlan BapHaIlMOHHBIN P

BapHaHTa 1 5

qacToTa

10
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MenuaHna 3TOro psiga paBHa ...

10.3HaueHue BETUYUHBI X —X PaBHO ...
11.VkaxxuTe aOCOMIOTHBIE TIOKA3aTeNN BapUAIlUH JJISI BAPUAIIMOHHOTO Psiia

1) Bwibopounoe cpednee 2) Cpeonee nuneiinoe omkioHeHue
3) Pasmax 4)  Kosggpuyuenm sapuayuu
5) Bwlbopounas oucnepcust 6) Meouana
12.VkaXute OTHOCUTEIbHBIE TOKA3aTEIN Bapualyu OJIA BapUallMOHHOI'O psaa
1) Bwibopounoe cpeonee 2) Cpeonee nunetinoe OmKIOHEHUE
3) Paszmax 4)  Koaghgpuyuenm sapuayuu
5) Bwlbopounas oucnepcus 6) Meouana
7)  OmuocumenvHoe nunelnoe OMKIOHEHUE 8) MUcnpasnennas évibopounas oucnepcus

13.MaTemMaTHueCKOe OKHAaHHE OLEHKH &, mapameTpa € paBHOOLIEHUBAEMOMY

napametpy. Ouenka &. sBisercs
1) Cmewennoi 2) Cocmosmenvhot
3) Hecmewennoii 4)  Dghgpexmusnoii

14.0uenka 8. mapamerpa & CXOAUTCA II0 BEPOATHOCTH K OIEHUBAEMOMY
napametpy. Ouenka &. sBisercs

1) Cmewennot 2) CocmosimenvHoii
3) Hecmewennot 4)  Dpghexmusnot

15.0nenka . mapamerpa € uMeeT HAUMEHBIIYIO JHUCIEPCHIO U3 BCEX
HECMEIIICHHBIX OICHOK IapamMeTrpa & , BBIYUCICHHBIX IO BHIOOPKAM OHOTO
o0neMma N. Oruenka &, aBisgeTcs

1) Cmewennoii 2) Cocmosmenvhot
3) Hecmewennoii 4)  Dghgpexmusnoii

Tema 15. HenpepbiBHble BeJHM4YNHBbI. YKCJI0BBIE XapaKTePUCTHUKHU
HelnpepbIBHOM cIy4aiiHo# BeJnuuHbl. HopmaJibHbIM 3aK0H pacnipeneieHus/

IlepeyeHb BONIPOCOB K 3aHATHIO:

MaremMatndeckoe OkHuaaHue.

Jucrniepcus.

CpenHeKkBaIpaTUYeCKOE OTKIOHEHHE.

3aKoH pacrnpeeeHusl HeMPEePbIBHOW BEIIMUUHbI
Oyukuus pacupeneauss HCB

[InmoTHOCTH pactipenenenus BepositHocteit HCB

o0k wWwhE

Bonpocsl 1151 caMONIpoOBEepPKU:

1. ['padpux @yHKIIMU pacTpeeIeHUsI.

2 [110oTHOCTB pacnpeneneHus: BEpOSITHOCTEN.
3. CBolicTBa INIOTHOCTH PaclpeieCHUsI.

4 CpoiicTBa QyHKIIMM pacipeesIeHNUs.
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3apaum I cCaMONIPOBEPKHU
1. [[IxompHUKW mOcamuiaM Ha MmKoJIbHOM ydacTke 6007epeBnes.
BeposiTHOCTH TOro, 4TO Kaxkgoe JAepeBo mnpwxkusercs, paBHa 0,4. Haiitn
BEPOSTHOCTH TOTO, uTO IprkuBeTcs 210 nepeBbeB.

2. [Ttunedepma ornpasmia Ha 6a3y 5000 mTyk suir. BepostHoCTh TOTO,
4TO KaXkaoe siio nmoBpeautcs B mytu, paBHa 0,0002. Haitftu BeposSTHOCTH TOTO,
4yTO Ha 0a3y npulyayT 3 HENPUTOIHBIX SHII.

3. Haiitu Marematndeckoe OXHJAHWE, JUCIEPCUI0O U  CpPEIHEe
KBaJpPaTUYECKOE OTKIOHEHUE IMCKPETHOM CIIy4alHOM BENWYMHBI X, 3aJaHHOU

3dKOHOM pPacCIIpCICIICHUA:

X ) 2 3 4

P 0,4 0,3 0,1 0,2

Ha ompiTHOI crannuu mocaxkeno 600 cemsiH Kykypy3sl. BexokecTs ceMsiH

paBHa 0,6. HaiiTu BeposSTHOCTb TOT'0, UTO M3 IOCESHHBIX CEMSIH YHCIIO B3OIIEAIINX
ot 280 1o 320 .

4. Haiitmu wMarematuueckoe OXUJaHUE, JHUCIIEPCUI0 U CpPEIHEE

KBaJpaTHYECKOE OTKIOHEHUE NIMCKPETHOM CIIy4alHOM BENWYMHBI X, 3aJaHHOU
3aKOHOM PacCIpeacIICHUA:

X -5 2 3 4
P 0,4 0,3 0,1 0,2
5. [Ipu BpaueOHOM oOcnenoBanuu S00 yenoBeK y S5 U3 HUX OOHAPYKUIU

OMyXo0Jib B JErkux (0.1.). Onpenenure OTHOCUTEIbHYIO YacTOTY U BEPOSITHOCTh
3TOro 3a00JIeBAHUS.

6. Cnydaitapie BeaIuduHBI X ¥ Y TTOAYHHSIOTCS 3aKOHAM
pacrpeeacHus
X 1 3 4 y 0 1 2
p(x) 0,2 0,5 0,3 p(y) 0,5 0,4 0,1

[TocTpouTs psia pacupenesieHus ciiydyaiHon BennuuHbl X+Y.

[TocTpouTs psia pacupeneseHus cirydyaiHoN BeIMUYUHbI X-Y .

®oHa TeCTOBLBIX 3aaHuii mo Teme Ne 15
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1. IIpousBeneHo 4eTpipe u3MepeHus (0e3 CUCTEMATHYECKUX OIMMUOOK) HEKOTOPOM
ciydyaiiHOW BenuuuHBI (B MM): 2, 3, 8, 8. Torma HecMelieHHas OIICHKa
MaTEMaTUYECKOTro 0’KMIaHUS PaBHA ...

1) 5 2) 6 3) 55 4) 525
2. BoibopouHnas aucriepcusi BapuUallMOHHOTO psina paBHa 3,5. OO0beM BBIOOPKHU
paBeH 50. McrnipaBieHHast BHIOOpOYHAsi JUCIIEPCUs paBHA ...

1) 3,43 2) 3,57 3) 0,07 4) 35
3. ToueyHas olleHKa MaTeMaTUYECKOr0 OKMJIAHUS HOPMAJILHOTO PACIpECIICHHUS
paBHa 11. Torna ero uHTepBajIbHask OLIEHKA MOKET UMETh BUI. ..
1) (10,5; 11,5) 2) (11;11,5) 3) (10,5; 10,9) 4) (10,5; 11)

4. TlpousBeneHO YEThIpe U3MEPEHHS (0€3 CUCTEeMATHYECKUX ONIMOOK) HEKOTOpOH
ciydyaiiHOW BenuuuHbl (B MMm): 5, 6, 9, 12. Torma HecMmelieHHas OIIEHKa
MaTeMaTUYECKOTO OKUJIaHUS PABHA ...

1) 8725 2) 85 3) 8 4 7
5. Jlana BeiOOpka o0bema N. Eciau kaXaplil 71IEMEHT BBIOOPKU YBEIUYUTH B 5 pas,
TO BBIOOPOYHOE CPEAHEE X ...

1) He usmenumcs 2) Veenuuumces 6 25 pas
3) Vwmenvwumecs 6 5 pasz 4) Veenuuumcs 6 5 pas
6. VYcraHoBUTE COOTBETCTBME MEXIY YHCIOBBIMH XapaKTEPUCTUKAMU |
dbopmynamu
A) X 1)

B) D, 2) C—x2

O o 3) x2 _ %2

X

7. BeiOOpouHOE cpeiHee BapHaIllMOHHOTO Psifia BEIYUCISETCS 1Mo hopMyie

1) kK 2) X
Z;r:- w; le:- — Xw;
=1 i=1
3) & i 4) n
b — 2w Jn-nG-7)
=1
8. Cpennee IMHEWHOE OTKJIOHCHHWE BapUAIMOHHOTO pANla BBIYHUCIACTCS TI0
bopmyie
) 2) <
AW lx; — xX]w;
3) & ) 4)

n
(n—1)(x2-%7)

[
4
|
&
-
=
-

9. BribopouHas nucrepcus BApualiiOHHOTO Psijia BEIYUCISIETCS 10 (hopmyie
1) &

2) X
Zx:-w:- ;II:- — Xlw;

i=1
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4)

3) &
Z[I:' — XPw;
=

T
(n—1)(x2-%2)

-

PA3JIEJ 6. OCHOBHBIE TIOHSATUSA MATEMATHUYECKOM
CTATUCTHUKH

Tema 16. CratucTH4eckoe pacrnpeejieHHe BbIOOPKH, AUCKPeTHbIE U
HHTEePBAJIbHbIEe BADUALIMOHHBIE PSAIbI

Hepequb BOIIPOCOB K 3aHATHUIO:

MaremaTnyeckas CTaTUCTHKA.
['enepanbHast COBOKYITHOCTD
Bribopxka.

JluckpeTHble BapHALIMOHHBIE PSJIBI .
HHTepBanbHble BApUALIMOHHBIE PSJIbL.
[TonMron u rucrorpamma.

['paduxmu.

No ook~ wWNDRE

Bonpocsl 17151 caMONIPOBEPKU:
JloBepUTENbHBIA HHTEPBAIL.
JloBeputenbHasi BEpOSITHOCTh

OLEHKN MaTeMaTUYECKOTO OKUJIaHMUS.
Pacnpenenenne CthroneHra.

ok wWwNhE

Omunbka nepBoro U BTOPOro poja.
Pemienne 3agau:

1. B BeIOOpKe B3pocibix MyxuuH N = 50 ompenensiiv coaepkaHue
remorjoouHa B kpoBu. ¥ N; = 30 oHO oka3zanock paBHBIM B cpemreM 70%. Jlms
JIpyroi rpymibl My>kuuH Ny =20 3ToT nokasatenb coctaBua 50%. Halitu cpeantoro
apu(pMETUYECKYIO U3 ITHX JBYX CPEIHHX.

2. HaiiTu BBIOOPOUYHYIO CPENHIOI0O W BBIOOPOYHYIO JHUCIIEPCUIO TI0
JAaHHOMY pacIpe/IeIeHUIO:

X. 1 4 8
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3.

HOCTpOI/ITB TUCTOrpaMMy OTHOCHUTCIIBHBIX Yd4CTOT W KyMYJIATY IIO

pacrpeiesieHUuI0 BhIOOPKHU:

X 2 4 5 6
n, 0,15 0,3 0,5 0,05
4. HaiiTi BBIOOpOUHYIO CPEIHIO0, BEBIOOPOUHYIO AUCTIEPCHIO U

BBIOOPOYHOE CpeTHEE KBaAPATHUECKOE OTKIOHEHHE, €CIIM COBOKYITHOCTD 3ajaHa
TalIuIel pacrpeeIcHusl.

X 1 2 3 4
n, 20 15 10 5
S. Hccnenys npoaomKUTENbHOCTD (B CEKyHAaX) (PU3MUECKON HArpy3Ku

JIO pa3BUTHS IPUCTYNA CTEHOKAPIUU y 12 YeIOBEK C UIIEMUYECKON 00JIE3HBIO
cepala, NOJy4YWIH CIECIYIOIINE TaHHbIE:
289;203;359;243;232;210;215;246;224,239;220;211.

Haitgute cpenHioro, cpeaHee KBaApaTUUYECKOE OTKJIOHEHUE, MEIUaHy.
[TocTpouTh aMIIUpUYECKYIO QYHKIUIO paclpeeeHus.
6. [Ipu ypoBHE BepoATHOCTH » =0,95 TpeOyercss yCTaHOBUTH

JIOBEPUTEIIbHBI HMHTEPBAJl CPETHEr0 3HAYCHUsS COJEpKaHus Oelka B 3epHax
nimeHuIsl. Ha ocHoe 100 mpo0 ycTaHOBIIEHO, YTO BHIOOpOYHAS CpeHss X =16%
U o=35.

7. Paccunraitte cpenHue 3aTpaThl BpEMEHU IIOMOIIHUKOB
AMUIEMHUOJIOTOB Ha ONEPATUBHYIO PaOOTy B AMUIEMHUYECKOM Odare.
Bpewms, mun 50 70 90 110 130 150
Yucito 00CIeI0BaHHBIX 0YaroB 8 17 40 20 10 5
®oHx TECTOBBIX 3aaHul Mo TeMe Ne 16
1. UcnpasneHnoe cpenHee KBaJIpaTUYECKOE OTKJIOHCHHE

BAapUAIIMOHHOTO Psiia BEIYUCISIETCS 110 hopmyJie

1) & 2) &
ZI:'W:' ZH:‘ — Xlw;
i=1 i=1

3) & 4)

Z[I:' — XPw;

i=1

T
(n—1)(x2-%2)

-

65



2.

JlaH BapranMoHHBIN Pl

BapHuaHTa

1

3

5

qacToTa

7

3

10

YcTaHOBUTE COOTBETCTBUE MCKIY YUCIIOBBIMHA XAPAKTCPUCTUKAMU U UX

3HAYCHUSIMU
A) x 1) 3,31
B) D, 2) 3,3
3) 3
4) 3,39
3. Jan BapuanmoHHbIN psifl
BapHUaHTa 1 2 3
4acToTa 4 2 3
Benuuuna **paBHa ...
4. JlaH BapuallMOHHBIA psiJ
BapUaHTa 1 2 3
gacToTa 5 2 3
BriObopouHnas aucnepcusipaBHa ...
1) 4 2) 18 3) 0,84 4) 0,76
5. [lan BapuanmoHHbIN psif
BapHUaHTa 1 2 3
4acToTa 5 2 3
HcnipaBnenHast BBIOOpOYHask JUCHIEPCHS paBHA ...
1) 4 2) 1,8 3) 0,84 4) 0,76

6. Jlana BeiOopka 1, 1, 1, 1, 2, 2, 4, 4, 4. YIopsJ04uTh 1O BO3PACTaHHUIO

4)
B)
C)
D)

YUCJIOBBIE XaPAKTEPUCTUKH

Buvibopounoe cpeonee
Mooa

Meouana

Paszmax
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7. Jlan BapuallMOHHBIN PSiJT

BapHuaHTa

2

5

7

10

qacToTa

16

12

8

14

YcTaHOBUTE COOTBETCTBUE MCKIY YUCIIOBBIMHA XAPAKTCPUCTUKAMU U UX

3HAYCHUSIMU
A) x 1) 2
B) Mo 2) 5,76
C) Me 3) 6
4) 7
5) 10
8. JlaH BapuaIMOHHBIN Psif
BapHUaHTa 1 3 6
4acToTa 10 8 12

3HaueHUEe SMIUPUIECKON QYHKIIUU pacnpeneneHus £ (x) B Touke ¥ =3

paBHO
1) 0 2) 8 3) 0,6 4) 08
5) 18 6) 30 7) 5 8) 12

9. I HEKOTOPOTO KOJMYSCTBEHHOTO MPU3HAKA U3BECTHO, UYTO ¥ = 25 1
o =15 . Koadurnuent Bapuanuu KOJIM4eCTBEHHOTO MPU3HAKA PaBEH

1) 60% 2) 167% 3) 250% 4) 150%
5) 10% 6) 2,5% 7) 15%
10./lan MHTEpBAJILHBIN BapUAIMOHHBIN Psifl

BapuaHTa 166-170 170-174 174-178 178-182
4acToTa 12 14 16 8

Y CcTaHOBUTE COOTBETCTBUE

A) WHTrepBan Moabl 1) 166-170

B) WuTtepBan menuanbl 2) 170-174
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C) 3) 174-178

11./laH MHTEpBaAJILHBIN BapUALIMOHHBIN DS

BapHaHTa 1-3 3-5 S5-7 7-9

qacToTa 2 3 4 1

Bri0opouHas cpeHssa paBHa. ..

12.JIro00€ mpeArnooKeHrne O BUIE WK ITapaMeTpe HEM3BECTHOTO 3aKOHA
pacnpeneseHus] Ha3bIBaeTCsI
1) CraTucTHYeCKHM KPUTEPHEM 2) Hynesoii rumore3oii
3) CTaTUCTHYECKOW THITOTE301 4) AnbTepHATHBHOW TUTIOTE30M

Tema 17. /loBepuTe/IbHBIA MHTEPBAJI U JOBEPUTEIbHAS BEPOATHOCTH

IlepeyeHb BONIPOCOB K 3aHATHIO:

JloBepuTENbHBIN HHTEPBAI.

[lorpemHocT U3MEpEHUM

AOCOMI0THAs M OTHOCUTEJIbHAS MOTPEITHOCTH
JloBepuTENbHBI HHTEPBAIL

JloBepuTenpHast BEpOATHOCTh

OueHkr MaTeMaTU4eCKOro OXUIaHUs.
Pacnpenenenne CthroneHra.

O N O WNE

Omunbka nepBoro U BTOPOro poja.

Bomnpocs! Aj1s1 caMONIPOBEPKU:

OmubKka mepBoro ¥ BTOPOro po/a.

[IpoBepka rumnoressl O pacnpeaeIeHuU reHepaTbHON COBOKYITHOCTH.
YPpOoBEHb 3HAUUMOCTH.

Pacnpenenenne CtbroneHra.

[Tonsitue koadpdunmenta CTbroEHTA.

o0k whNRE

I'mnoresnl.

Penienue 3agau:
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1. [TocTpouTh rUCTOrpaMMy OTHOCUTEIBHBIX YaCTOT U KYMYJISITY 1O
pacrpeiesIeHHI0 BbIOOPKHU:

X; 15 20 25 30 35
n; 10 15 30 20 25
2. HaiiTu BBIOOPOYHYIO CpPEIHIOIO, BBIOOPOYHYIO JHCHEPCUIO U

BBIOOPOYHOE CpeJHEEe KBAaAPATUYECKOE OTKIOHEHUE, €CJIM COBOKYIHOCTH 3a/laHa
Tabmuuel pacupeneneHus. [loctpouts sMnuprudeckyro GyHKIHIO paclpeieleHusl.

Xi 2 4 3) 6
n, 8 9 10 3
3. [Toctpouth TrUCTOrpaMMy OTHOCUTENIBHBIX YAacTOT U (PYHKIHIO
pacnpeesieHus o pacipeesIeHUI0 BIOOPKU:
h; 2-5 5-8 8-11 11-14
n; 6 10 4 5
4. [Ipu wuccnemoBaHWM KIWHUYECKOW OLIEHKH TSHKECTH CEPIIOBUIHO-

KJICTOYHOM aHeMUH Obljia MoJiydeHa BbIOopka oobema 33.
0:0:0:1:1:1:1:1;1:1:21:1:1:1:2:2:2:2:3;3:3:3:4:4:5:5:5:5:6:7:9:10;11.
HaﬁILHTe CPCOHIOIO, CPCAHCC KBAAPATHYCCKOC OTKIIOHCHHC MW MCIAHAHY.
[TocTpouTs SMIIUPHUECKYIO HYHKIIUIO PACTIPECICHHUS.

S. BpeMms penieHusi KOHTPOJIBHOM 3a/1aud CTYJIE€HTaMH MEPBOTO Kypca B
CEKyH/JIaX NMPUBEACHO B TaOIuIIe
38 60 41 o1 33 42 45 21 53 60
68 52 47 46 49 49 14 57 54 59
77 47 28 48 58 32 42 58 61 30
61 35 47 72 41 45 44 55 30 40
67 65 39 48 43 10 42 59 50 54
1. CrpynnupoBaTh BBIOOPKY ¢ JiauHOM uHTepBana h=10 cexyHa u

IMOCTPOUTD BapI/IaHI/IOHHBIﬁ pad U ITOJIUTOH 4aCTOT.




2. CrpynnupoBaTh BBIOOPKY € [IIMHOM uHHTepBasia h=7 CeKyHI U
HOCTPOUTH MOJIUTOH OTHOCUTEJIHHBIX YacTOT.

3. CrpynnupoBaTh BBIOOPKY C JJIMHOM uHTepBaia h=14 cexyHa u
MOCTPOUTH (DYHKIIUIO pacTIpeIeIICHHUS.

4, CrpynnupoBaTh BBIOOPKY C JJIMHOM WHTepBaia h=5 cexkyHn u
MOCTPOUTH TUCTOTPAMMY YacTOT.

6. Haiitu noBepuTenbHBIM MHTEpBAN ISl OLIEHKHU C HaJleKHOCTHIO 0,95
HEU3BECTHOTO MATEMAaTHYECKOTO OXHUIAHHUS HOPMAJIBbHO PacHpeaeI€eHHOrO
MpU3HAKa X TEHEPAIbHOW COBOKYIHOCTH, €CIIA JAHbl: TEHEPAJIbHOE CpEIHEE
KBaJIpaTMUECKOE OTKJIOHEHHE =5, BBIOOpOuHas cpeduss =14, o0beM BBHIOOPKU =
25.

7. N3mepenue Beca XjneBouek B Bo3pacte 10 et gamo crnepyromue
pE3yJIbTATHI:

Bec 18- | 19- | 20- | 21- | 22- | 23- | 24- | 25- | 26- | 27- | 28- | 29- | Becer
nesouek | 19 20 | 21 | 22 | 23 24 25 26 | 27 | 28 | 29 | 30 0

, B KT.

Yucno 2 1 6 8 21 20 18 12 3 4 2 3 | 100
T

[Io paHHBIM pe3ylbTaTaM COCTaBUTh CTaTUCTUYECKU psa. I[loctpouts
TUCTOTPAMMY OTHOCHUTEIIBHBIX YacTOT M KyMyJATYy.ONpeneinuTh XapaKTEPUCTUKU
MOJIOXKEeHUSI U pazopoca. OnpenenuTsh XapakTEPUCTUKH MTOJI0KEHUs U pa3dpoca.

8. Onpenenure cpeaHee YUCIO KOHCYJbTAIUMA, MPOBEACHHBIX BpadyaMu-
CrieruaIrucTaMu (Ha OHOTO OOJIBHOTO ¢ MH(APKTOM MUOKAP/A).

Yucno KOHCYJIbTalui 0 5 10 15 20
Yucito 00JIbHBIX 5 15 50 20 10

®oH/ TeCTOBLIX 3aaHui o Teme Ne 17
1. Jlana BwIOOpKa 1, 1, 1, 1, 2, 2, 4, 4, 4. YOopsa104uTh MO BO3PACTaHUIO
YUCJIOBBIE XapaAKTEPUCTUKU
a) BBIOOPOYHOE CpelIHEE

B) Moja
C) MeauaHa
d) pasmax
2. JlaH BapHaImOHHBIN PSIJT
BapuaHTa 2 5 7 10
JacToTa 16 12 8 14
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YcTaHOBUTE COOTBETCTBUE MCKIY YUCIIOBBIMHA XaAPAKTCPUCTHUKAMU U UX

3HA4YCHUAMU
a x
6) MO

c) me

3. JlaH BapuaIimoHHBIN psij

1) 2
2) 5,76
3) 6

BapUaHTa

1

3

6

qacToTa

10

8

12

3HaueHHe SMIUPUYECKON QyHKIUU pacnpeneneHus £(x) B Touke ¥ =3

pPaBHO
1) 0 2) 8 3) 0,6 4) 08
5) 18 6) 30 7) 5 8) 12

4. Jlna HEKOTOpPOTO KOJWYECTBEHHOTO TMpU3HAKa HM3BECTHO, 4YTO ¥ =25 ¢
o =15 . KoapuuueHt Bapuanuu KOJIMUYECTBEHHOIO MPU3HAKA PaBEH

1) 60% 2) 167% 3) 250% 4) 150%
5) 10% 6) 2,5% 7) 1,5%
5. JlaH uHTepBaJIbHBIA BApUALIMOHHBIA PSIJT
BapUaHTa 166-170 170-174 174-178 178-182
4acToTa 12 14 16 8
Y CTaHOBUTE COOTBETCTBUE
a) WHTEpPBaJl MOJBI 1) 166-170
B) HMHTEPBAT MEIHAHBI 2) 170-174
C) WHTEpBaJ YaCTOTHI 3) 174-178
6. Jlan nHTEpBaNBHBIN BapUAITMOHHBINA PSIJT
BapuaHTa 1-3 3-5 5-7 7-9
4acToTa 2 3 4 1
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Bri6opounas cpeaHsis paBHa. ..

7. Jroboe mpennosokKEeHue O BHUAEC WIM IapaMeTpe HEM3BECTHOIO 3aKOHa
pacrpeneneHus Ha3pIBaeTCs

1) CTaTUCTHYECKUM KPUTEPUEM 2) HyJEBOW THIIOTE301

3) CTaTHCTUYECCKOM THUIIOTE30M 4) anpTepHATHBHOW T'MIIOTE30MH

8. IlpaBuno, mo KOTOPOMY HyJieBas THIIOTE3a OTBEPraeTcs WM MPUHUMACTCS
Ha3bIBACTCSA
1) CTaTUCTHYECKUM KPUTEPUEM 2) HyJEBOW TMIIOTE301
3) CTaTHCTUYCCKOM THMIIOTE30M 4) anpTepHATHBHOW T'MIIOTE30MH
9. Ecam ocHoBHas rumorte3a umeeT Bui H,:a=20, TO KOHKYpHUpYIOLIEH
TUIIOTE301 MOXKET OBITh TUIOTE3A ...

1) H,:a<30 2) H,:a=20 3) H,:a<20 4) H,:a=20
10. Ecnmu ocHoBHas rumote3a umeeT BHI H,:a<20, TO KOHKypHpYOIIEH

TUIOTE30H MOXKET ObITh THIOTE3A ...
1) H,:a<20 2) H,:a=20 3) H,:a>20 4) H,:a=20

Tema 18. Koppeasinus. Jlunus perpeccun

ITepeyeHb BONPOCOB K 3aHATHIO:
Craructryeckas 3aBUCHMOCTD
Koppensimonnas 3aBUCUMOCTb
Koaddument xoppensiumn

CpoiicTBa K03 pULIMEHTa KOPPEISALHUU.
[Ipsamas koppensuus

o gk wWwhE

OOpatHast KOppesIIus

Bonpocsl 17151 caMONIPOBEPKU:

[ToHsATHE CTATUCTUUYECKOUN 3aBUCUMOCTH.
YpaBHEHUS perpeccuu.

[Tonyuyenus koadduirieHTa perpeccuu.
[ToHsiTHE PETPECCHOHHOTO aHAIU3A.
Ypasuenue perpeccun MHK

SR A

Penienue 3agau:
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G —_ J—
y "
1. Haiitu BBIOOpOYHOE ypaBHEeHHE mpsmoir Y = Iy > (X=X)+Y perpeccun Y
X

Ha X 110 JaHHBIM KOPPCIIALNOHHBIM Ta6J'II/IHaM.

vy X n,
4 9 14 19 24 29
10 2 3 — - - - 5
20 — 7 3 - - - 10
30 — — 2 50 2 - 54
40 — — 1 10 6 - 17
50 — — — 4 7 3 14
n, 2 10 6 64 15 3 n=100

2. Omnpenenuts (opMy U HANpPaBJICHHE B3aMMOCBSI3U MEXIY pe3yJbTaTaMu
KHCTEBOM IUHAMOMETPUM MPABOM MU JIEBOW PYK y 7 IIKOJIBHUKOB C MOMOIIBIO
MOCTPOCHUSI Tpaduka KOPPEJSIIMOHHOTO MOJIS, €ClU JaHHbIE BHIOOPOK TAaKOBBI:

14 14,2 14,9 15,4 16,0 17,2 18,1
X

12,1 13,8 14,2 13,0 14,6 15,9 17,4

y

3. Onpenenutb KO3G(HUIUEHT KOPPEISLIUY 0 pe3yJbTaTaM Beca U pe3yJbTaTaMU
OpPBDKKOB B JJIMHY € MecTa y 9 wucciaeayeMblx C TOMOMIbIO —pacyera
HOPMHMPOBAHHOTO KO3 (pHIIMEeHTa KOPPENSINH, €CJIU JaHHbIE BBIOOPOK TAKOBBI:

66 80 73 74 85 79 68 71 70

X

203 185 199 197 183 205 207 190 | 200
y

4, OHpCI[CJ'H/ITB B3aMMOCBA3b MCKAY IIOKa3aTCsIMU IIYJIbCa IIOKOA MW ITIyJIbCa
BOCCTAHOBJICHHSA & HCCIICAYCEMBIX C IIOMOHIIBIO pacdy€Tta HOPMHUPOBAHHOI'O

kodduinreHTa KOppEJALH, ecnu JTAHHbBIE BBIOOPOK TaKOBBI:
66 80 73 74 85 79 68 71
20 85 78 78 90 84 66 72

5. OmpenenuTh B3aUMOCBSI3b MEXKIY pe3ylbTaTaMUd BPEMEHU MPOXOKACHUS
JUCTAaHIMU U MOKa3aTeIsIMU a0COMOTHBIX 3HaueHui B mpooe PWC170 y 10 roHbIX
AXTCMEHOB c IIOMOILBIO pPErpecCHOHHOTO aHaJIn3a
Pe3ynbraT HAa AMCTAHLINM:

: 79, , 4,7 72, 72, 1,7
613 65,0 9,3 80,0 0 0 6

20 917 875 866 956 954 850 870
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1)
3)
5)
7)

®DoHa TeCTOBBIX 3aAaHui Mo Teme Ne 18

1. Vkaxxure aOCOIOTHBIE TOKA3aTEIIH BapHalliy IJIsI BAPUAIXMOHHOTO pPAaa

1) BwibopouHOE cpeHee 2) CpenHee TMHEHHOE OTKIOHCHHE
3) Pasmax 4) KoadduiueHT Bapuauu
5) Bribopounas aucniepcus 6) Menaunana
2. VKaXnuTe OTHOCUTEIbHBIC TIOKA3aTEeIH BapHAIlUH [Tl BAPHAIIMOHHOTO Psijia
Bri6opouHoe cpenHee 2) CpenHee TMHEHHOE OTKIIOHEHUE
Pa3zmax 4) Kospdumument Bapuanuu
Bri6opouHnas nucnepcus 6) Meauana
OTHOCHTEIBHOE IMHEHHOE 8) HWcnpasneHHas BHIOOpOYHAS
OTKJIOHEHUE JHCTIepCHUs

3. MareMaTH4YeCcKOe OKHIAHHE OLEHKU O mapamerpa f paBHO OLEHUBAEMOMY
napamerpy. Onenka 6. sBusercs

1) CwMernieHHO 2) CocTosTenbHOM

3) Hecmemennoi 4) DddexTuBHOM
4. Ouenka & mapameTpa € CXOOMTCS II0 BEPOATHOCTH K OLCHMBAEMOMY
napamerpy. Onenka 6. sBisercs

1) CwmerieHHO 2) CocTosTenbHOM

3) Hecmerennoi 4) DddexTuBHOM
5. Onenka 6. mapamerpa € uMeeT HAaMMEHBIIYIO JHCIIEPCHIO U3 BCEX
HECMEIIECHHBIX OIICHOK TapameTpa £ , BBIUMCICHHBIX MO BBIOOPKAM OJHOTO
o6bema N. Ouenka &, sBngercs

1) CwmerieHHO 2) CocTosTenbHOM

3) HecmemenHoi 4) DddextuBHOU
6. IlpousBeneHo uyeThlpe wu3MepeHHUs (0€3 CHUCTEMAaTUYECKUX OIIUOOK)
HEKOTOpO# ciyuyaiiHOW BenuuumHbl (B MMm): 2, 3, 8, 8. Torma HecmelieHHas
OLICHKA MAaTEMaTUYECKOT0 0’KHMJIaHUS PaBHA ...

1) 5 2) 6 3) 55 4) 5,25
7. BeiOopouHasi qucniepcusi BapualimoHHOTO psia paBHa 3,5. O0beM BBIOOpKHU
paBen 50. McripaBneHHast BBIOOpOUYHast TUCTIEPCHS paBHA ...
1) 3,43 2) 3,57 3) 0,07 4) 35
8. ToueyHas  oOlEHKAa MaTEMaTUYECKOTO  OXXUJAHUS  HOPMAJIBLHOIO
pacopenenenust paBHa 11. Torma ero MHTEpBalibHAs OIEHKA MOXKET HMETh
BU]I. ..
1) (10,5; 2) (11;115) 3) (10,5;10,9) 4) (10,5; 11)
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11,5)
9. [IlpousBemeHo uyeThpe u3MepeHHS (0€3 CHCTEMaTHYECKUX OIIHOO0K)
HEKOTOpO# clydaiiHOM BenuuuHbl (B MM): 5, 6, 9, 12. Torna HecMmerieHHas
OIICHKA MAaTEMaTUYECKOT0 0’KHJIaHUS PaBHA ...
1) 8,25 2) 85 3) 8 4) 7
10. [lana Bei6opka oobema N. Eciiu kaxaplil 3J1eMeHT BHIOOPKH YBEIUYUTH B 5
pa3, To BEIOOpOYHOE cpeaHee X ...

1) He usmenurcs 2) VBemnuutcs B 25 pa3s
3) VYMeHbIIUTCS B 5 4) VYBemuuutcs B 5 pas
pa3

11. VYcraHoBuUTE€ COOTBETCTBUE MEXAY YHUCIOBBIMH XapaKTEPUCTUKAMH U
bopmynamu

a) X 1) < “n
iz=1: itli

8) D, 2) 2 _x2

c) o 3) x-x?

12. BeibopouHoe cpegHee BapuallMOHHOTO Psijia BEIYUCIISIETCS 110 hopMmyJie

K K

1) sz-wz- 2) lez-—flwi

) < o —
Z[Xf—ﬂ‘ﬂz 4(71—1)(?'—?5)
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SATUTOPCKUI MEJIJUKO-®APMAIEBTUYECKUN HHCTUTYT -
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00pa3oBaTe/ILHOIO YUpe:KIeHHUsl BbICIIEro 00pa3oBaHus

«BOJITOT'PAJICKHUM T'OCYJAPCTBEHHBIM
MEJIUIIMHCKA YHUBEPCUTET»
MunucrepcrBa 3apaBooxpaHenusi Poccuiickoit @enepanun

Kadeapa pusuku u mateMmaTuku
AsTopsl: B.T. Ka3y0, FO.A. boarosa

MeTtoauueckoe odecreueHue 3aHATHI JeKIIHOHHOT0 THIIA

nmo aucuuIinHe «MaremaTuka.

HanpasjeHue noaArorosku 38.03.02 «MeHea:kMeHT» (YPOBEHb 0aKaJIaBpUATA)

aTuropck 2020
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Jlekumsa  Nel.  Omnpenenenne  npousBoaHoil. OCHOBHbIe  NpaBHJIa
nuddepeHIMPOBAHUA

[Iycte ¢ynkums y = f(X) omnpenenena B mpomexytke X. [lpouszsoowoii
byukiuu y = f(X) B TOUKEe X, HA3bIBACTCS IPEACI

| Ay " fis, + ) - fi,)
im—— _ lim
w0 AKX =m0 Az
Ecou »osror nmpenmen  xomeunwiti, TO  pyHKums f(X) HaszpIBaeTCs
oupgepenyupyemoti B TOYKE Xo; MPU ITOM OHA OKa3bIBACTCA 0053aTCIBHO U

HEIIPEPBIBHOM B 3TOM TOUKE.

Ecnu xe paccMaTpuBaemblii ipesien paBeH [ (uau - [1), TO IpH yCIIOBUH, YTO
(GyHKUHS B TOYKE X, HENpEpbIBHA, OyAeM roBOpUTh, 4TO (yHKUUA f(X) mmeeT B
TOYKE XoOECKOHEUHYI0 NPOUZBOOHYIO.

HpOI/IBBOIIHa}I 0003HaYaeTcs CUMBOJIAMU

dy dfiz, )

y U, fl(X,), dz, d=

HaxoxxnaeHue mpou3BOJHONW Ha3bIBaeTcs oOuggepenyuposaruem GOYHKIUU.
Leomempuueckuii _cmvlci _npou3so0HOU COCTOMT B TOM,YTO IMPOW3BOJHAS €CTh

yriioBoM KO3(phUIIMEHT KacaTelbHOW K KpuBOM y=f(X) B JaHHOW TOYKE Xo;
dusuyeckul cmulci - B TOM, YTO NPOU3BOJHAS OT MYTU MO BPEMEHH E€CTh

MTHOBEHHAs! CKOPOCTh JIBUKYIIEHCS TOUKU MPU MPSIMOJUHEHHOM JIBHXKCHUU S =
s(t) B MOMEHT to.

Ecniu ¢ - mocrosHHOe uucino, U u = u(X), v = V(X) - HEKOTOpbIE
maddepennupyemble  (GYHKIIMHA, TO CHPABEIJIMBBI  CICAYIOIIUME  ITpaBHUIIa
nudepeHupoBaHUs:

1) (¢)' =0, (cu)' =cu’
2) (U+v) = u'+v,

3) (uv)' = u'v+v'y;

4) (ulv)' = (U'v-v'u)v®

5) ecnu y = fu), u = [(x), me. y = f(LI(X)) - croxcnas pynkyus, wmm
cynepnosuyus, coctaBieHHas u3 auddepenimpyemsix GyHkumid [ u f, TO

Vi = Vu 'u}rc, WU
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dy _dy du
dx  du dx -

6) ecim g ¢yakiun Y = f(X) cymectByer oOpatHas auddepeHiupyemast

d
—g—x' F;c:_,

dynknus x = g(y), npuuem % R 0, To T,

Ha ocHoBe ompeneneHus NpPOU3BOAHONW M MpaBuil AU(EpeHIUPOBAHUS
MOKHO COCTaBUTh CHHMCOK TaOJUYHBIX MPOM3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIUH.

1. (u)'=0u"tu (DOR).
2. (") =a"Inall u'.

3.(e")' =e"u.

4. (logau)' =u'/(ulna).

5. (Inu)' = u'lu.

6. (sinu)' =cosull u".

7.(cosu)' =-sinul] u'.

oo

. (tg u)' =1/ cos?ull u'.

9. (ctg u)' = - u'/ sinu.
10. (arcsin u)' = u' /¥1-v?
11. (arccos u)' = - u' /N1-u? |

12. (arctg u)' = u'/(1 + u?).
13. (arcctg u)' = - u'/(1 + u?).

Berancnum MIPOU3BOIHYIO CTETIEHHO-TIOKA3aTeIbHOTO BBIPXCHHUSI
y=uY, (u>0), rne U u V cyTb (QYHKUMH OT X, UMEIOIIME B JIaHHOHW TOYKE
MPOU3BOJIHEBIE U', V',

[IposorapudmupoBas paBeHCTBO y=u ", mony4yuMm In y = v In u.llpupaBauBas
MIPOM3BOHBIC 10 X OT 00EUX YacTel MOyYeHHOTO PABEHCTBA C TIOMOIIBIO TTPABHII
3, 5 u hopmyIibl st IPOU3BOHOM JorapudMudeckor GyHKIUU, Oy1eM UMETh:
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y'ly = vu'lu +Vv' In u, omxyoa y' =y (vu'/u +v' In u).

Hmak,

(uY)'=uY(vu'/u+v'Inu),u>0.

Hanpumep, ecmu 'y = X ", mo y' = X 8" (sin x/x + cos x[1 In X).

Ecmu ¢ynkuusa y = f(X) nuddepenmpyema B TOUKe X, T.C. UMECT B ITOU
&_y
TOYKE KOHEYHYIO Ipou3Boanyo Y', To 4z = y'+[], rae (100 mpu [x[] 0; orcrona
Jy=y' lx+ X

['maBHass wacTh mnpupamnieHus QGyHKIWWA, JMHEWHAsT OTHOCHTENIBbHO [IX,
Ha3bIBAETCA Oughhepenyuanomghynkyuu u 0003HavaeTCst

dy: dy =y [x.

Ecnu nonoxute B 3T0# hopmysie y=X, To moayuum dx = X'[x = [0010x =[x,
II03TOMY

dy=y'dx,

dy
T. €. CUMBOJ JJIsl 0003HAYEHHs IPOU3BOJHON 9% MOXKHO paccMaTpuBaTh Kak
JpOOb.

Toykn MakcMMyMa W MUHHMYyMa Ha3bIBAKOTCA MOYKAMU IKCHIDEMYMA, A
3HaueHUS (PYHKIIMHU B ITHX TOYKAX - €€ IKCTPEMyMaMHu.

Heobxonumbie ycnoBusi skctpemyma. Ecnu Touka X, SIBASETCS TOUYKOU
skcTpemyMa ¢ynkmuu f(x), To oo fl1(X,) = 0, mubo flI(X,) He cymiecTBYeT.
Takue TOUKM HA3bIBAIOT KPUTUUECKUMHU, TIpUYEeM caMa (DYHKIHS B KPUTHYECKOU
TOYKE OMpefeneHa. OKCTpeMyMbl (DYHKIMM ClelyeT HCKaTh Cpeau ee
KPUTHYECKUX TOUCK.

[TepBoe mocratounoe ycioBue. [1ycTh X, - kpurndeckast Touka. Eciau I (X)
NPy TIEpeXojie 4Yepe3 TOUYKY X, MEHSET 3HaK IUIFOC Ha MHHYC, TO B TOYKE X,
(GYHKIHS UMEET MAaKCUMYM, B IIPOTUBHOM ciy4ae - MUHUMYM. Eciii ipu nepexoze
yepe3 KPUTUYECKYIO TOYKY IPOM3BOJHAs HE MEHSET 3HAaK, TO B TOYKE X,
IKCTpEMyMa HerT.
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Bropoe mocrarounoe ycmoBue. Ilycth dyHkius f(X) umeeT mpomsBogHyIO

f H(X

f[1 (X) B OKpPECTHOCTH TOUKH XU BTOPYIO MPOU3BOIAHYIO o) B camoil TouKe X,.

', if
Ecmu fl(Xo) = 0, £%%0)>0 (£%=0)<0), 10 TOUKA X sBISETCH TOUKOIT MOKANBHOTO

MuHUMYMA (MakcumyMma) dyvakmmn f(X).

I
Ecmu xe [ %0l =0, To0 HY>KHO JHOO TOJb30BAThCS MEPBBIM JOCTATOYHBIM
YCIOBUEM, JTUOO PUBJIEKATH BHICIINE ITPOU3BOIHBIE.

Ha orpeske [a,b] ¢ynkuus y = f(X) MoxkeT mocTUrath HaMMEHBILIETO WIIH
HanMOOJIIIEr0 3HaYeHUs 00 B KPUTHUYECKUX TOYKAX, JMOO Ha KOHIAX OTpe3Ka

[a,b].

Teopema (Pomnst). Ecnu ¢ynkumst f(X) HempepbiBHa Ha oTpe3ke [a;b],
mubddepennupyema Ha uHTepBaie (a; b) M Ha KOHIAX OTpe3Ka MPUHUMAET
onvHaKkoBbie 3HaueHUs1 f(a)=f(b), To HaiigeTcss XoTa Obl OfHA Touka ce(a;b), B
KOTOpo npousBoAHas f'(X) oOpaiiaercs B HyJb, T. €. f'(c)=0.

V Tak kak ¢ynkuus f(X) HempepbIBHA Ha OTpe3ke [a;b], To oHa JocTUraeT Ha
TOM OTpPE3KE CBOETr0 HauOOJIBLIETO U HAaUMEHbBILEro 3HAU€HUM, COOTBETCTBEHHO,
M u m. Eciu M=m, to pyHkus f(X) noctosHHa Ha [a;b] u, ciemoBarensHo, ee
npousBoaHas f'(x)=0 B m000i1 Touke oTpe3Ka [a;b].

Ecau M' m, To pyHKIMS TOCTUTAET XOTS Obl OJTHO M3 3HaYeHud M uin m BO
BHYTpPEHHEU Touke ¢ uHTepBaia (a;b), Tak kak f(a)=f(b).

y

ol

Cxema uccneoosanusn hynkyuu.

1. Haiitu oOnacTe onpeneneHus: GyHKIUU.

2. IlpoBeputs, He sBIsIeTCs JIU (PYHKIMS YETHON WIIM HEYETHOM; MPOBEPUTH
TaK)Ke, HE SIBJIETCA JIU OHA NMEPUOINYECKOM.

3. Haiitu, ecnu 3T0 BO3MOXHO, TOUYKH TIepeceueHus rpapuka QyHKINH C
OCSIMU KOOPJMHAT U IPOMEXKYTKH 3HAKOMIOCTOSIHCTBA (yHKIMU. HOT 1A 715t
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YTOYHEHUS MMOCTPOSHUS rpaduKa caeayeT HaWTH ABE TPU JOTIOTHUTETHHBIC
TOYKH.
4. Haittn npou3BoHyI0 GYHKIHUH U €€ KPUTUIECKHUE TOUKH.

o

Haiitu npoMeKyTK MOHOTOHHOCTH U SKCTPEMYMBbI (PYHKITUH.
6. [Moctpouts rpaduk QyHKIIMH, UCTIONB3YS MOTYYCHHBIC PE3YIbTATHI
UCCIIEIOBAHMSL.

Jlekuusa 2. OcHoBHble mnoHsTHdA. IIpeaenbl M HenpepbIBHOCTH (GYyHKUIMH
HECKOJbKHMX mnepeMeHHbIX. IlpousBoanbie M aupepeHuranbl QyHKUUA
HECKOJIbKHMX IlepeMEeHHBbIX

Ilepemennaa 7 naszvigaemca Qynkuyuein O06yx apzymenmoé X u Y, €Ciu
HEKOTOPHIM MapaM 3HaueHuit (X,Y) 10 Kakomy-1u0o IpaBUIly HIH 3aKOHY

CTaBHUTCS B COOTBETCTBHE OIpEJIEIICHHOE 3HaueHue Z. DYHKIHS IBYyX apryMEHTOB
o6o3nauaercs Z = f(X,y).

®ynkmusa Z= f(X,Y) 3amaercs B BHIE IOBEPXHOCTH B HPSAMOYTOJIBLHOM

CUCTEME KOOpJAUHAT B TpocTpaHcTBe. ['padurom (yHKIMM ABYX MEpEMEHHBIX
z=f(X,Y) Ha3pIBacTCA MHOKECTBO TOYEK TPEXMEPHOIrO HpocTpaHcTra (X, Y, Z),

aIIuIMKaTa Z KOTOPBIX CBs3aHa ¢ abCIUCCOM X U OpAMHATON Y (PYHKIMOHAILHEIM
cootHomenuem Z = f(X,y).

Paccmorpum dynkiuio z=f(X,y). Jagum aprymenty x mnpupaimieHue Ax, a
aprymenty y — mnpupamenue Ay. Torma QyHKIuS Z MOMYyYUT  HapalieHHOE
sHauenue f(X+ AX, y+Ay).

Bennunna Az = f(x+AX,y+Ay)— f(x,y) Ha3bIBACTCS HOJIHBIM
npupaienueM QyHkuy B Touke (X,Y). YacTHBIM MpHpanieHHeM Mo TepeMeHHOM
X HaspiBaeTca BemmumHa: A,z = f(X+AX,y)— f(X,y). Amanormuno ompenensercs
4aCTHOC NPUPALICHHUE [0 IEPEMCHHOM y: Ayz = f (x,y +Ay)— f(x,y).

YacrTHble npou3BoaHbie U AU depeHunaabl PyHKIUN
HECKOJIbKUX IepeMEHHbIX

YacTHoii mMpou3BOaAHOIM OoT PyHKIMK? =/ (%)) 110 HE3aBUCHMO# IIepeMEHHOM
X Ha3bIBACTCS MPOU3BOIHAS

ox . x+Ax;y)— f(x; '
LS —_— )=/ y)=fx(X;y)
oy A0 Ax , BBIYUCJICHHAS IIPU IIOCTOSTHHOM V.
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YacrHoil NMPOM3BOIHOM 1o y Ha3bIBACTCS IIPOU3BOIHAS

Bx . (x, +A )_ (X, ) 2
& i LESEZIED )
ay Ay—0 \y , BBIYHNCJICHHAasA HpI/I IIOCTOAHHOM x . I[Hﬂ JaCTHBIX

MIPOU3BOIHBIX CTIpaBEe/JIMBBI OOBIUHBIC npaBUIIa u bopMyIbI
nuddepeHIIMPOBaHHUSL.

[Tycts dpynkuus z=f(X,y) umeeT Be HEMpPEPHIBHBIC YaCTHBIE TPOU3BOIHBIC
07 o1
—uU—.
oX oy

0z
[Ipoussenenue 8_dx HA3bIBACTCS YACTHBLIM IU(depeHnuaioM GyHKIUN
X

z=f(x,y) o x u o6o3HauaroTcs dyZ = % dx.
X

0z

[Ipoussenenre — dYy Ha3pIBaeTCs YaCTHBIM AH(p(epeHnmanom GyHKIuu

0
z=f(x,y)no x u o603Haygarorcs dyz = o dy.

Honnwtit oughpepenyuan hynkyuu
Jugppepenyuanom Gynxyuu Hazvieaemcs cymma Npou3BeOeHuUll YacmHvlX
NPOU3BOOHBIX IMOU (PYHKYUU HA NpUpaujerue COOmeemcmeayrouux He3asUCUMbLX
nepemennvix, m. e. dz = 2y Ax+zy Ay. Tax kax df =dx=Ax u df =dy =Ay rorna

MO’HO 3anucath: dz = zydx + 2\ dyuu dz = %dx+gdy :

YacTHble NPOU3BO/AHbIE BTOPOT0 MOPSIAKA

[ycte ¢ynkmusa zZ = f(X,Y)umeeT yacTHbIE IPOM3BOIHEIE TIEPBOTO TOPSIKA

07 01

—, —. Tak kak TPOU3BOJIHBIC SBISAIOTCS (DYHKIUSIMHU apryMEHTOB X U Yy, TO
oX oy

MO>XHO HAWTH MPOU3BOJHBIE OT 3TUX (PYHKIUH. YacTHBIE MPOU3BOJHBIEC ITUX
GyHKIMNA Ha3bIBAIOTCS YaCTHBIMU TMPOU3BOAHBIMH BTOPOTO TOpsiIKa (BTOPHIMU

YaCTHBIMHU MTPOM3BOAHBIMK) HaHHOM Qynkuun Z= f(X,y).
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Tak, nns Gynkum z = f(X, y) 1ByX apryMeHToB X U y (IpeAronaraeTcs, 4To

BCC IIPOU3BOAHBIC IICPBOIO IIOPAAKA CYHIGCTBYIOT) YaCTHBIC IIPOU3BOAHBIC
BTOPOTI'O IIOPAAKA:

az_f_g(@j. az_f_g(@} az_f_g(@). o%f _ofet
ox2  ox\ox) oy2 oyloy) axay oylox) oyox oxloy)

o%f 8%t
u

OXOy  OyoX

IMIPOU3BOJAHBIMH BTOPOI'O ITOPAAKA.

YacTHbplE NPOU3BOAHBIE

Ha3bIBAIOTCA CMCIIaHHBIMHM YaCTHBIMH

IIpumep. HaiiTu yacTHble TPOU3BOAHBIE (YHKIIHIA:
3.  u=x"-3xy—4y?—x+2y+1;

4). 7=’

ou
1) PaccmarpuBas y Kak MOCTOSHHYIO BEIUYHHY, MOJYYUM 8_ =2x-3y-1,
X

. ou
paccMaTpuBas X Kak MOCTOSIHHYIO BEJIMUMHY, HaiiieM: — = —3X—8Y + 2.

oz 2.2 2.2
2) mycTh Y —CONSt, moayuum a—:eX oy (X2+y2 ), =2x-e* Y,
X
oz 2,2 2.2
mycth x — const, momyaum — =e* V" (x* +y® ), =2y-e* *Y

Ioanvim npupawenuem bynxuun 2=/(%») B touke M(*0:¥0) HaspIBaeTCS
pasHocTh Az=/(x+Auy+Ay)-f(xy) | rme Ax W A IPOM3BOIBHBIE IPHPAILICHUS
aprymenToB. ®OyHkiws Z=/(%)) HaspBaeTcs ougpghepenyupyemori B Touke (%))

€CIM B OTOH TOYKE IMOJHOE NpupamcHUuc MOKHO IPCACTABUTL B BHIAC

Az = AAx+BAy+o(p) | Trie p =A% +Ay?
, :

_ JAe? 1 A2 .
IIpu mocratouno majom P =VA+&° nng nuddepenuupyemoii GpyHKIMU
z=/(xY) cipaBeAMBBI MPHOJIMKEHHBIE PABEHCTBA Az ~dz | J(X+AGY+Ay) ~ f(x;y)+dz

KOTOPBIC IPUMCHATOTCA TJIA HpI/I6JII/I)K€HHOFO BBIYMCIICHUA 3HAUYCHUA (1)YHKI_II/II/I

f(Ml)zf(MO)"'f)c,(xO;yO)Ax+f);(x0§y0)Ay_

Ipumep . BoruucauTs npubamkeHHoe 3HadeHne; 108>
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[Tonaras, uro L08* ecth uyacTHOe 3HadeHme QyHkumu /(51)=x" B Touke

M;(1.083.96) i 41O BCrIOMOTaTenbHas Touka 6ymer Mo(:4) | momyanm /(Mo)=1" =1
f/(M,)=yx" (x=1y=4)=4;
f/(My)=x"Inx(x=1y=4)=0,;
Av=1,08-1=0,08: Ay=396—4=-004
[ToncraBmnss B hopmyny

f(Ml)zf(M0)+fx’(x0;yO)Ax+fJZ(x0;y0)Ay’

HaTeM: LO8™ = f (M) + f(Mo)Ax+ f1(M)Ay =1+4-0,08 =132

IKCcTpeMyM (PYHKIMH HECKOJIBKHX MepeMeHHBbIX.
OcHnoenble nonamus

[lonarre MakcuMyma, MUHUMYMa, SKCTpeMyMa (YHKIIUU JBYX MEPEMEHHBIX
AQHAJIOTUYHBl COOTBETCTBYIOIIUM TMOHATHSIM (PYHKIIMUM OJHOM HE3aBUCUMOMU
IIEPEMEHHOM.

[Tycte pynkums z = f(X;y) ompeaeneHa B HEKOTOpod obOsactu D, Touka
N(Xo;Yo) I D.

Touka (Xo;yo) Ha3bIBaeTCsi TOYKOW MakcumMyma (GyHKIMH z=f(X;y), €ciu
CYyIIECTBYET Takasi d-OKpECTHOCTb TOYKHU (Xo;Y0), YTO ISl KaKIOW TOYKHU (XY),
OTIUYHOU OT (Xo;yo), M3 OTOM OKPECTHOCTH BBITIOJHSIETCS HEPABEHCTBO

FX5y)<f(Xo3¥o)-
z AHanornyHo ompenensercss  ToudkKa
MUHUMYMa (YHKIUU: A5 BCeX ToueK (X; V),
OTJIMYHBIX OT (X0;Y0), U3 d-OKPECTHOCTH TOUKHU
, (X03Yo) BBITIOJTHAETCS HEPABEHCTBO:
e ! . .
i F(X3y)>f (Xo05¥0)-
! :
@ ¥ Ha pucynke 2100 N; — Touka
T
MakcumMyma, a N — TOYKa MHUHUMYyMa

dynumm z=f(x;y).
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Onpeoenenue.3nauenne (QPyHKIIMU B TOYKE MakcuMyma (MUHUMYyMa)
HA3bIBACTCS MAKCUMYMOM (MUHUMYMOM) GyHKuyuu. MakCUMyM U MUHUMYM
(GYHKITUN HAa3BIBAIOT €€ IKCHPEeMYyMamul.

OTtmeTuM, 4YTO, B CHIIy ONpENEICHUS, TOUYKa SKCTpeMyMa (PYHKIUU JICKHUT
BHYTpH 00JIacTU ompeneneHuss (QYHKIUU; MaKCUMyM W MHUHUMYM HMEIOT
JOKabHbIM  (MECTHBINM) XapakTep: 3HadceHHe (QYHKIHH B TOYKe (Xo;Yo)
CpPaBHUBAETCA C €€ 3HAYCHUSIMM B TOYKaX, JOCTATOYHO OJM3KHX K (Xo; Yo). B
obmactu D (yHKIHS MOXET UMETh HECKOJIBKO IKCTPEMYMOB HWJIM HE WUMETh HH
OJTHOTO.

Heooxo0umvie u 0ocmamounwle yciaoeus IKCmpemyma

Teopema 1 (neodxooumvle ycnosus yxcmpemyma). Ecim B Touxe N(Xo;Yo)
nuddepenuupyemas QyHkuus z=f(X;y) HMEET D3KCTPEMyM, TO €€ YaCTHBIC
IPOM3BOJIHBIC B 3TOW TOYKE PaBHBI HYMO: f'x(X0;Y0)=0, f'y(X0;y0)=0.

3adukcupyem onHy u3 nepeMeHHbIX. llomoxkum, Hampumep, y=yo. Torma
noJiydrM QyHKUIHUIO f(X;Y0)=((X) OJHON MEPEMEHHOM, KOTOpas UMEET SKCTPEMYM
npu x = x0. CrienoBaTeiabHO, COTJIACHO HEOOXOJUMOMY YCIOBHIO 3KCTpEMyMa
GyHKIIUU OTHOM mepeMeHHo (cM. 1. 25.4), ¢'(Xo) = 0, T. e. f'x(x0;y0)=0.

AHaNOTMYHO MOXKHO TIOKa3aTh, 4TO f'y(Xo;Y0) = 0.

I"'eomeTpruecku paBeHCTBa f'x(X0;y0)=0 U f'y(X0;y0)=0 03Ha4arOT, UTO B TOUKE
sKkcTpeMymMa (QyHKUMK Z=f(X;y) KacareiabHas IUIOCKOCTh K TOBEPXHOCTH,
nzoopaxkaromie Gyukiuio f(x;y), mapamiensHa miockoctu OXy, T. K. ypaBHEHUE
KacaTeJIbHOM MJIOCKOCTH €CTh Z=Zy (CM. opmydy (45.2)).

3ameuanue. @DYHKIHUS MOXKET HMETh OJKCTPEMYyM B
TOYKaX, /i€ XOTs Obl OJJHA M3 YAaCTHBIX NMPOU3BOJHBIX HE

=1 — /22 + u2
cymectayer. Hanmpumep, dynkius® =1~ V232 +¥° pyeer
makcumyMm B Touke O(0;0) (cm. puc. 211), HO He umeeT B
ATOM TOYKE YACTHBIX POU3BOJHBIX.

O: Touka, B KOTOPOW YaCTHBIE MTPOU3BOJHBIE IIEPBOTO
nopsinka ¢yskmun z = f(x; y) paBHel Hymo, T. e. f%=0, f\y=0, Ha3pBaercs
CTALIMOHAPHOM TOYKOMH (QYHKITUH Z.
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O: CTaHI/IOHapHI)Ie TOYKM M TOYKH, B KOTOPBIX XOT:A OBI OJHa 4YaCTHasda
IMpou3BOaAHAA HC CYHICCTBYCT, HA3BIBAIOTCA KPUTUICCKUMHU TOYKaMHU.

B kputnuecknx Toukax (yHKIHS MOXKET UMETh dKCTPEMyM, a MOXKET U HE
uMeTh. PaBEHCTBO HYIIIO YaCTHBIX MPOM3BOIAHBIX SBIISICTCS HEOOXOAMMBIM, HO HE
JIOCTaTOYHBIM YCJIOBUEM CYIECTBOBAHUS IKCTpeMyma. PaccMoTpum, Hampumep,
¢yskuto z = xy. [Ins vee Touka O(0; 0) sBasieTcst KpUTHUECKOH (B HEH Z'\=y U Z'y
— X obOpamrarorcs B HOJb). OIHAKO 9KCTpeMyMa B HeWl PYHKIUSI Z=Xy HE UMEET, T.
K. B IOCTaTO4YHO MaJioil okpecTHOCTH Touku O(0; 0) HalTyTCst TOUKH AJIT KOTOPBIX
z>0 (touxu I u III werBepreii) u z < 0 (Touku II u IV uerBeptein).

Takum o0pa3om, i1 HAX0XKIEHUS SKCTPEMYMOB (DYHKIIMU B TaHHON 00JacTH
HEOOXOAUMO  KaXIyl0  KPUTHYECKYI0  TOYKY  (YHKUUMU  IOJBEPrHYTh
JOTIOJIHUTEIIbHOMY HCCIIE0BAHUIO.

Teopema 2 (0ocmamounoe ycinogue sxkcmpemyma). 11yCTe B cTallMOHAPHOU
TOUYKE (Xo;Yo) U HEKOTOPOU €€ OKpecTHOCTU (QyHKUHMS f(X;y) UMEET HENpEephIBHbIC
YacCTHBIE MPOU3BOJHBIE 0 BTOPOrO MOPSAJIKA BKIIOUUTEIBHO. BhlunciuM B TOUKe
(x0;y0) 3HaueHUsT A=f"yx(X0;Y0), B=f"xy(X0;y0), C=f"yy(X0;¥0). O003HaAUNM

ﬁ=‘ ‘=AC—E*.

A B
B C
Torna:

1. eciu A > 0, To dyHKuMs f(X;y) B TOUKE (Xo;yo) MUMEET SKCTPEMYyM:
MakcumMyM, eciid A < 0; MuHUMYM, eciu A > 0;

2. ecnu A <0, To pyHkuus f(X;y) B TOUKE (Xo;Yo) IKCTpEMYMa HE UMEET.

B cnydae A = 0 sxcTpeMyM B TOUYKE (Xo;Yo) MOXET OBITh, MOKET HE OBITh.
Heo6xo1uMbl TOTOJIHUTENBHBIE UCCIICIOBAHUS.

HauGomnbinee u HaumeHblIee 3HayeHust (GyHKIMU B 3aMKHYTOH 001acTH

[Tycts Qynkmus z=f(X;y) ompeaeieHa W HEMpPEephbiBHA B OTPAHUYCHHOMN
3aMkHyTOM obnmactu D. Torma oHa mocTuraer B HEKOTOPHIX Toukax D cBoero
HanOoJbero M 1 HAaMMEHBIIETO T 3HAYEHUH (T. H. TJIOOAJIBHBIN SKCTPEMYM). ITH
3HAYEHUA JOCTUTalOTCs (PYyHKIMEN B TOUKAX, PACIIOJIOKEHHBIX BHYTpU obsactu D ,
WIH B TOYKAX, JIEXKAIUX Ha IPaHULE 00JIacTH.
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[IpaBuno  HaxXOXACHUS  HAWOOJNBIIETO W  HAUMEHBINETO  3HAYCHHM
nuddepentupyemoit B oosmactu D ¢hyHKIMN Z = f(X;y) COCTOUT B CIETYIOIIEM:

1. Haiitu Bce kpuTHYeCKHME TOYKM (YHKIUHU, NpUHAAIexKamue D |, u
BBIUMCIIUTH 3HaUCHUS QYHKIUU B HUX;

2. Haiitn HamOomblliee W HaWMEHbIIIee 3HaueHWs (yHKMH z = f(X;y) Ha
rpaHuiiax o0JacTu;

3. CpaBHUTH BC€ HaWJICHHbIC 3HAYCHUA (PYHKIIMH W BBIOpATh M3 HUX
HanOoJpiee M U HAaUMEHBIIIEE T.

[Ipumep 2. HaiiTu Hauboiblliee MU HaWMEHbILIEE

., ¥
3HaueHus (QYHKIMH zZ=X?y + Xy’ + Xy B 3aMKHYTOH
00J1aCTH, OTPAHMYEHHON JIMHUAMU: Y = Ty, x = 1, X = 2,
y =-1,5 (cm. puc.). 14--
1 L e el ; :
Pemenue: 3nech z'x=2xy+y+y, z'y=x*+2xy+x. 2 ;
Q| 11=
Haxoaum Bce KpUTUYECKUE TOUKMU: _3 o
2 R
A

y2x+y+ 1) =0,
z(z +2y+1) =0.

Pemenniem cucremsr sBistores touku (0;0), (-1;0), (0; -1),(-1/3;-1/3). Hu
OJIHA U3 HAWJICHHBIX TOUEK HE MPUHAICKUT obaactu D .

Jlekuuss  Ne3. HenpepbiBHble BeJMYHHbI. UYHC/I0BbIE XapaKTEePUCTHKH
HeIpepbIBHOM cJay4yaiiHo# BeinunHbl. HopMaJibHbBIN 3aK0H pacnpeaeeHust

HenpepsbiBHbBIE ci1y4aiiHble BeIMYNHbI. YN CI0BbIE XapaAKTEPUCTHKH.

Henpepvienvimu  cayyainnvimu 6eauduHaMu  HA3BIBAIOTCS  CIydaliHbIE
BEJINYMHBI, BO3MOXKHbBIE 3HAUCHHSI KOTOPBIX HEMPEPHIBHO 3aMOJHSIIOT HEKOTOPHIN
MPOMEKYTOK.

@Dyukyueil pacnpeodesleHus HENPEPHIBHON CIIy4allHON BEIMYUHBI HA3bIBAIOT
byakuuo  F(x), ompenensiemyro Takke Kak W (QYHKIOHS —pacrpeesieHUs
JACKPETHOW CIIy4aliHOM BEJIMYMHBI, T.€.

F(x) = P(X < Xx)
Inomunocmoro  pacnpedenenus HENPEPHIBHOM  CIyYalHOW  BEIUYUHBI
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Ha3bIBACTCS IepBas MPOU3BOIHAS OT QYHKITUH pacnpenenenus, T.e.: f(X)=F’(X)

Uepe3 U3BECTHYIO IUIOTHOCTh pacCIpe/iesieHus HENpPEephIBHON CiiydaitHOM
BEJTMYMHBI MOKHO HalTH ee (PYHKIIUIO pacrpeereHus o gopmyiie:

X
F(X) = j f(x) dx
MaremaTndeckoe 0KuJaHue HENPEPHIBHON CIIy4aliHOW BEJIUYUHBI:
+00
M(X)= 'fx f(x) dx.

Jlucnepcus HEMPEPHIBHOW CIIy4aiiHOM BEJIMYMHBI:

D(X) = T [X —-M(x)] f(x) dx

—00

nin
D(X)= T x*f(x) dx - [M(X)[

Paznen 1.01 3axownwl pacnpeoenenus HCB

HenpepbiBHast ciyyaiiHass BelWuMHAa X HA3bIBACTCS pPACHpeOeeHHOU NO
HOPMANbHOMY 3GKOHY, €CIU €€ IIJIOTHOCTb PAacCIpeNelICHUs BEPOATHOCTH UMEET
BUJL:

_(x-a)?

1 >
f(X)=———-e 2 (33)
o271
rI€ a - MaTeMaTH4YeCKOE OXHUIAHUE W o - CPEIHEKBAJIPATHYECKOE

OTKJIOHEHUE — TapaMeTPbl HOPMAIILHOT'O paclpeIeTICHUS.

HemnpepriBHast ciyuaiiHass BennuMHa X HA3bIBACTCS PACHPEOEeHHOU HO
nOKA3amenvHOMy 3aKOHY, €CIM €€ IUIOTHOCTb paclpeiesieHUus BepOsSTHOCTU

UMEET BUL:
(0 0, x<0
X) =
A-e™ x>0,

rae A=const, A>0 - mapaMeTp pacupeaeacHus.

Onpenenenue: Oyukyueli pacnpeoenerus CIIydalHOW BETUIUHBI X

HasbiBaeTcs GyHkiusa F(X), onpeaesionias BEpOSATHOCTh TOTO, 4TO X MPUMET
3HAYEHHE, MEHBIIIEE X:

F(x)=P(X < x).
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®dynknuro pacnpenernenus F(X) nHOTIa Ha3bIBAIOT UHMEZPATIbHOU (YHKYUEl
pacnpeoeneHus Vi UHMeZPAIbHbIM 3aKOHOM PACHPEOeeHUSL.

CBoiicTBa QyHKUIMHU pacnpeneeHus
Ceoiicmeo 1: 3nauenust yHKLIUYU pacnpeaeeHus IPUHAAISKAT OTPE3KY
[0, 1]: 0<F(x)<1.

Cesoiicmeo 2:F(x) — neyoObiBaronias Gpyskiys, T. e.F(Xz2) >F(x1), eciu
X2>X1.

Cneocmeue 1. BeposTHOCTb TOTO, UTO CllydyaiiHasi BEJIMYMHA IPUMET
3HAYCHUE, 3aKII0UEHHOE B HHTEpBae (8, b), paBHa mpupaiieHuo QyHKINN
pacrpenesieHus Ha 3ToM uHTepBaie: P(a<X<b)=F(b)- F(a).

Cnedocmeue 2. BepoATHOCTb TOr0, YTO HEMPEPBIBHAS CiIydaiiHas BeIu4nHa X
IIPUMET OJTHO OIIPENIETICHHOE 3HAUEHHUE PaBHA HYJIIO.

Ceoiicmeo 3.Eciny BO3MOKHbBIEC 3HAUEHUS CITyYATHON BETUYUHBI
npuHaanexat uarepsaiy (a,b), o F(X)=0 npux<a; F(X)=1npux2D.

Cnedcmaue. Ecii BO3MOKHBIE 3HaUEHUS HEMTPEPHIBHON CITydaitHOM
BEJIMYMHBI PACIIOJI0KEHBI HA BCEW YHUCIOBOM OCH, TO CITPABEJIMBEI CIETYIOIINE
MPEEIIbHBIE COOTHOIICHUS

lim F(x)=F(-o)=0; lim F(x)=F(+0)=1.
X—>—00 X—>—+00

Jlexkuus Ne4. Koppeasinus. JIlunus perpeccuu

Koppenayuonnwviii ananuz — 3T0 CTATUCTUYECKUNA METOJ, U3YUYAIOLIUN CBS3b
MEXy SBJICHUSIMH, €CJIM OJTHO U3 HUX BXOJUT B YKCJIO MPUYUH, OMPEIACISIONINX
Jpyroe, WiH, €CJIM UMEIOTCS O0IIKe MPUYUHBI, BO3JICUCTBYIOIINE HA OTU SIBICHUSI.

Ocnoénas 3a0aua — BBISIBIEHHUE CBSI3U MEXKIY CIydailHBIMU IIEPEMEHHBIMHU.

Pecpeccuonnviii  ananu3—-3TO  CTAaTUCTUYECKUH  METOH,  HM3YyYAKOLIUN
3aBUCUMOCTb MEX]y pe3yJbTaTUBHBIM MTPU3HAKOM YU BXOJHOU nepeMeHHon X.

OcHosHas 3a0aua — YCTAHOBJIEHUE (POPMBI CBSI3U MEXAY MEPEMEHHBIMU U
M3y4YE€HUE 3aBUCUMOCTH MEK]1y HUMHU.
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@OYHKIHOHAJIBHASA U KOPPEJSIIIHOHHAS 3aBUCMMOCTH

DYHKYUOHATLHASL 3A68UCUMOCIb — ITO 3aBUCUMOCTH BHma Y = f (X),korma
KQKJIOMY BO3MOKHOMY 3HAUEHHIO CIIy4alHOM BEIUYMHBI X COOTBETCTBYET OJHO
BO3MOXKHOE 3HA4YeHHe chydailHoM BenuuuHbl Y. Hampumep, miomans Kpyra
SOIHO3HAYHO CBA3aHa C PauycoM OKpyxkHocTH R: S = 7R2,

Koppenayuonnaa  3a6ucumocmv—>3TO  CTATUCTUYECKas  3aBUCHUMOCTD,
MPOSIBJISIIONIASICS B TOM, YTO MPU U3MEHEHUM OJHOM W3 BEIUYMH HU3MEHSETCS
CpellHee 3HaUCHUE JPYTOW:

y=f ()

Hanpumep, poct u macca. I[Ipu 0JHOM U TOM K€ POCTE Macca pa3IudHBIX
WHUBUYYMOB MOXET OBITh pa3jiMuHa, HO MEXIY CPEIHUMHU 3HAUYCHUSIMH ITHUX
MOKa3aTeNiel UMEETCS ONPE/ICIICHHAs! 3aBUCUMOCTb.

YcraHoBieHUE B3aMMOCBI3HU MCIKIOY pa3iIndYHbIMU I[MpU3HaKaMH u
IIOKAa3aTCIIsIMU (I)YHKI_II/IOHI/IpOBaHI/IH Oopranu3ma I103BOJEICT 110 U3MCHCHUAM OJHHX
CyOIUTb O COCTOSHHUU OPYI'UX.

Jnsg  u3ydeHHss KOpPPEISLUMOHHOW CBA3W JIAHHBIE O CTaTUCTUYECKOU
3aBUCUMOCTH yJIOOHO 3aJaBaTh B BHJE KOPPEISAIMOHHOW TaOIWIIBI WM B BUIE
JIBYMEPHOU BBIOOPKH.

X, X, X, X

Yi Y1 Y> - Yn

CxeMa JKCnepuMeHTa CIeAyIolas: MycTh UMEETCs BhIOOpKa oO0bema n U3
reHepanbHoil coBokynmHOcTH N. Ha kaxkgom o00bekTe BBIOOPKH OMpEessioT
YUCJIOBBIE 3HAYCHMSI TIPU3HAKOB, MEXJIYy KOTOPBIMH TpeOyeTcs YCTaHOBUTH
HaJIMYME WM OTCYTCTBHE CBSI3M. TakuM 00pazoM, IMOJy4aroT 2 psijia YUCIOBBIX
3HAYCHUM.

Jnsg  HarasgHOCTH  TOJYYEHHOrO MaTrepuaia KakAyl napy MOXHO
MpEeJACTaBUTh B BHUJE TOYKU Ha KOOpAMHATHOM TmiockoctH. [lo ocu abcruce
OTKJIaJIBIBAIOT 3HAYEHUS OJHOr0 BAPUALMOHHOIO Psiga — X, a [0 OCU OpAUHAT

JIPYToro — ;.
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Takoe wu300pakeHne CTATUCTHMYECKON 3aBUCHUMOCTH HAa3bIBACTCS noJjeM
Koppenayuu, Ui Kopperayuounvim nojem modex. OHO cO3/1aeT OOIIYI0 KapTHHY
KOPPEJSALUHA.

y A
____________________ %
. o’ o 0
N o7 0 *
'yl |
Y2 ]

Ecau Toukm I'PYHOIIUPYIOTCA BOOJIb HCKOTOPOI'O HAIIPABJIICHHUA , TO 3TO
roBOpUT O HAJIUYHNHU JIMHEHHOU KOppCJIiII.[HOHHOﬁ CBA3H MCIKAY IIPU3HAKAMU.

Ecau Ttouku pacipcaciicabl paBHOMCPHO, TO JIMHEWHas KOPpCILIOUOHHAS
CBA3b OTCYTCTBYCT.

Ko3ddunuenr mueiinoii KoppeJasiiiiU ero CBOMCTBA

Ha mpaktuke wuccrmegoBarenss 4YacTO MOXET WHTEpecoBaTh HE cama
3aBUCHUMOCTb OJJHOM MEPEMEHHOM OT IPYroM, a UMEHHO XapaKTEPUCTUKA TECHOTHI
CBSI3M MEXIY HUMH, KOTOPYIO MOKHO OBLIO OBl BBIPA3UTh OAHUM YHUCIOM. JTa
XapaKTEPUCTHKA  HA3BIBACTCS  GbIOOPOYHBIM  KOIDuyuenmom  JUHEUHOU
Koppensayuu I.

Tpebosanuss KKOPPEISITUOHHOMY aHAJIU3y: KOPPEJSIIIMOHHBIA aHAIU3 — 9TO
METOJl, HCIOJb3YEMbId, KOTJla JIaHHbIE MOXHO CUHMTaTh CIy4YallHBIMU U
BBIOPAHHBIMU U3 COBOKYITHOCTEH, paclpeieNIeHHbIX 10 HOPMAIbHOMY 3aKOHY.

Boei6opounbiii  KOd(PPUIMEHT JTUHEHHOW KOppensiuu I XapaKTepHu3yeT
TECHOTY JIMHEHHOU CBSI3M MEKy KOJMYECTBEHHBIMU NIPU3HAKAMH B BHIOOPKE:
n

> (% =Xy - Y)

i=1

> -X*Y (- Y)

r

Ecmu r>0, To KoppensimorHas CBA3b MEXIy IEpEMEHHBIMU TIpsiMast, ipu I< 0
CBSI3b OOpaTHasl.
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CBoiicTBa K03 punuenTa Koppeasiuuu r
OHM NPOSIBISIIOTCS PU TOCTATOYHO OOJIBIIOM 00bEME BEIOOPKH A.
KoaddummenT koppensiiuu npuHAMaeT 3Ha4eHUs Ha oTpeske - 1 <r<1.

B 3aBucumMoctu oT TOI'0, HACKOJIBKO |r| HpI/I6JII/I}KaeTCH K 1, pa3indyaroT

CBiA3H:

- <0,3 — cmabas cBA3b;

-r=0,3 - 0,5— ymepeHHas CBS3b;

-r=0,5- 0,7 — 3ameTHas (3HAUNUTETHHAS);

-r=0,7 - 0,8—ngocraTouHo TecHas;

-r=0,8 - 0,9 — Tecnas (cunpHas);

- r>0,9 — oueHb cuiIbHAs, TO €CTh YeM Oirke f| K 1, TeM TecHee CBS3b.

2. lpu r= 1 — ¢yHKIMOHATBEHAS 3aBUCUMOCTD y =f (X).

3. Uem Omke |r|k 0, Tem ciabee CBSI3b.

4. ITpu r= 0 nuHelHas KOPPEISAIMOHHAS CBSA3b OTCYTCTBYET.
5. Iy, =Ix — ciydaiiHble IepeMeHHbIE CHMMETPHYHBIC;

XU y MOI'YT B3aMMO3aMCHSITHCS, HE BJIMsISI HA BEJIMYUHY [

[TocTpouTh KOPPEISIMOHHOE TIOJ€ TOYEK UM BBIYUCIUTH KOA(DPUIIUEHT
Koppensiiuu Mexay poctoMm (X)u maccoit (V) HEKOTOPBIX KUBOTHBIX. MICXOTHBIC
JTaHHBIE TIPUBEICHBI B BEIOOpKE 00beman = 10.

X; 31 32 33 34 35 35 40 41 42 46
Y, 78 (83 |76 |91 |96 |98 |118 (12,1 |14,7 |13,0
Pewenue

> =X~ )

Ji(xi DA

r =

CpeHuii pocT X
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Qo 2X = 31482+..+46_369_g5 g
n 10 10

Cpennsis maccay

yzZy’ y= 18+83+.+130 _1( 39
n 10

Haxomnm:

> (x-x-(y-y) = (31 — 369)(78 — 10,38) + ...+ (46 — 369)(13 —
10,38)=99,9;

3 (x-x)7= (31— 36,9)*+ (32— 36,9)% +...+ (46 — 36,9)? =224,8;
S (y-y)?=(7,8-10,38)% + (8,3~ 10,38)* + ...+ (13,0 - 10,38)*=51,9.

[ToxcraBuM nosydeHHbIE 3HaUYCHUS B PopMyIty s I':

r= 99 _po5

\224,8-519

Benuuuna r 6;1m3ka kK 1, 3T0 TOBOPUT O TECHOM CBS3M POCTA M MACCHI.

IIpoBepka ruNoOTE3bl 0 3HAYMMOCTH BBIOOPOYHOro Ko3gduuneHTa
JIMHEMHO KOppeasauuun

DTO OTBET Ha BONPOC: CYIIECTBYET JIM BOOOIIE 3Ta CBS3b. DMIUPUYECCKUIN
KOO PUIIMEHT KOppemnsiuy, Kak U J000H Jpyroil BHIOOPOYHBIM TOKAa3aTeb,
CIIY)KUT OIIEHKOW CBOET0 IeHepaJIbHOro mapameTpa. Beibopounsbiii koadduimeHt
JUHEHHON KOppeNsuu I,—BeIUIrHA CIyyaliHas, TaK KaK OH BBIUYMCISACTCS IO
3HAUYCHUSM TIEPEMEHHBIX, CIIy4ailHO TMOMaBIIUM B BBIOOPKY W3 Te€HEpaTbHOU
COBOKYITHOCTH, a 3HAYHUT, KaK U JTr00as ciaydyaliHas BeIMYMHA, HIMEET OIITHOKY 71y

YToOBl BBISICHUTBH, HAXOJATCA JIM ClydailHble BeIUYMHBI X HUYTeHepaabHOU
COBOKYITHOCTH B JIMHEMHOW KOPPEISALUUOHHOW 3aBUCUMOCTH, HAJ0 ITPOBEPHUTH
3HAYUMOCTB Iy, JII1 3TOro mpoBEpSAIOT HYJIEBYHO THUIIOTE3Y O PABEHCTBE HYIIIO
koa(duieHTa Koppensiuud reHepanbHOW COBOKynmHOcTH H,: r,,, = 0, TO ecThb

cen
JUHENHAasT KOppEeJALMOHHAs CBs3b MeEXAy mpu3HakaMu X u Y clydaiiHa.
BeinBuraercss anpTepHaTMBHas runore3a Hil I, # 0, TO €cThb 3Ta JHMHENHas
KOPPEISIIMOHHAsA CBA3b UMEETCA. 3aaeTCsl YPOBEHb 3HAUMMOCTH, HAIpUMeEp, o <
0,05.
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Kputepuem 1yisi TpPOBEpKH HYJIEBOM THUIIOTE3Bl SBISICTCS OTHOIICHUE
BBIOOPOYHOTO KO3 UIIMEHTA KOPPEIISAIUU K CBOCH OIIHOKe:

-

rje M— omuoKa K03 HUIIMEHTa KOPPEISAIUH.

2
Ecnu 06bem BeiOOpkH 7 <100, To M, = Lor

_r2

Jn

Yucio creneHeit cBoOObI s MPOBEPKHU KpuTepus paBHO f = n — 2. 'unore3y
IpOBEpAIOT 1o Tabnuiam pacnpeneineHuss CTbiofeHTa B COOTBETCTBUU C

1
ecit 00beM BeIOOpKH 1 > 100, To m=

BBIOPAHHBIM YPOBHEM 3HAYUMOCTH.

[To Tabmuile KpUTHUECKUX Touek pacrpeneneHuss CThIOJCHTA HaXOJIUM
tun ( ,f) onpenenennoe Ha ypoBHe 3Haummoctu a <0,05 mpu ymcie creneHeil

cBoOombI f =7 - 2, e n — 00beM JIBYMEpPHOM BEIOOPKH.

Ecm t6:>tgpum= = H |, OTBEpPraroT HYJEBYIO THUIOTE€3y U IPUHUMAIOT

aNbTEPHATUBHYIO: .., » 0, UMeeTcs NuHEHHas KOPPEIALMOHHAS CBSI3b MEXTY
MIpU3HAKaAMH.

Ecm t.u6:< tum, TO HET OCHOBaHUM OTBEPraTh HYJIEBYIO THIIOTE3Y, a

[ .CTAaTUCTUYCCKU HC3HAYUM. OTa CBSI3b cnyqaﬁHa.

[IpoBeputh 3HauMMocTh Kod(dduimenta xoppemsauun = 0,74 Mexmy
nepeMeHHbIMU Xu Y 17151 BbIOOpKH 00bema 1 = 50.

Pewenue

[IpoBepsiercst HyneBas rTunore3a Hp 00 OTCyTCTBUM  JIMHEHHOMU
KOPPEJISIHUOHHOM CBSI3M MEXK/y TEPEMEHHBIMU XU YB T€HEPAIbHOM COBOKYITHOCTH

. r
Ho; r... = O0.Ilpu cnpaBemmBOCTH 3TOM TUIOTE3BI l,,5,— — , Tae ommoOKa
mr
1_r2 rn-2
koa(duieHTa Koppensiuuu my = U t,45= ——— UMEIOT paCHpEICIICHNUE
n-2 Vi-r?
CrprozieHTa ¢ f=n— 2 crenensamu cBOOOE!.
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0,74-4/50-2

Paccuuraem: t, 5= —————=7,62.

\1-0,74°

[To TabGmunam Haxoaum TabiuuHoe 3HauveHue t-kpurepuss CThIOJEHTA,

OTIPEJICIICHHOE Ha YpOBHE 3HAUMMOCTH « <(0,05 W mpu umciie cTeneHeil cBoOO bl
f=50 — 2 = 48, tpu:( @ <0,05; 48) = 2,02.

[Tockonbky tuasn>tpum, 7,62 > 2,02, kK0o3Q(ULUHEHT KOPpPEISLUUU 3HAUYUMO
OTJINYAETCS OT HYJIS.

[Tpruem 3TO cripaBeUTMBO U AJ1s ypoBHS 3HaunMocTH o <0,001(t=3,55).

Bri0opoyHOe ypaBHeHHe JIMHeHHOW perpeccuu. MeToa HaHMEHbIIHX
KBaJpPaToB

3agaya PErpecCMOHHOrO0 aHajln3a COCTOMT B IOAOOpEe  YIPOIICHHOMN
arMmpOKCHUMAIMU CBA3MU C MOMOIIBI0O MAaTEMaTUUECKON MO/JICIIH.

PerpecCuoHHBI aHaIU3 HMMEET B CBOEM PACHOPSKECHUHM CHELHAIbHbBIC
MpOoICAYpPhl TPOBEPKH, SBISCTCS JIM BBIOpaHHAs MaTeMaTH4yecKas MOJIelb
aoexkeamHou U1 ONIUCAHUS UMEIOIINXCS JaHHBIX.

Yamre Bcero perpecCHOHHBIN aHAIU3 UCIOJb3YETCA ISl NPO2HO3d, TO €CTh
MPEICKa3aHUs 3HAYEHUM PAJa 3aBUCUMBIX IIEPEMEHHBIX 110 U3BECTHBIM 3HAYCHUSIM
JIPYTUX IEPEMEHHBIX.

Brlie  ykasplBasioch, 4YTO pe3yibTaThl HAONIOJICHWUN, TPUBEICHHBIE B
JIBYMEPHO BHIOOpKE

X.

i X X2 X3 Xy X

Yi Y1 Y2 Ys Y4 Ys

MOXHO TPEICTaBUTh B BUAE KOPPEISIIUOHHOTO TOJisl Touek (puc. 8.2), rae
KaXXJ1asi TOYKa COOTBETCTBYET OT/EIbHBIM3HAUCHUSMX U ).

B pesynbTaTe momydaercsi quarpaMma paccesiHusl, MO3BOJIAIONIasl CYIUTh O
dbopMe U TECHOTE CBS3M MEXIY BapbUPYIOIUMH Mpu3HaKaMmu. J[OBOJBHO YacTo
9Ta CBSI3b MOXKET OBITH ANMPOKCUMHUPOBAHA TIPSMO uHuel (puc. 8.2).

Pecpeccus — 710 GyHKIMA, TO3BOJISAIONIAS IO BEIMYUHE OJHOTO MpU3HaKa X

95



HaXOAWUTh CpefHee OXHUAAEMOE (NOJDKHOE) 3HA4YEHHE APYroro INpu3Haka Y,
KOPPEJSILIMOHHO CBSI3aHHOTO € X.

B nuHEHHONM MaTeMaTHYeCKOM MOJENHM YpPaBHEHHE JIMHEMHOM pErpeccuu
UMeeT BUJ

y=ax + b,
rie a u b— mapamerpsl JIMHEHHON perpeccuu;

a — 3T0 KO3(P(DUIIMEHT PETPECCUH, MOKA3BIBAIOIINN, HACKOJIBKO B CPEIHEM
BEJIMYMHA OJHOTO TMpHU3HaKa Y HM3MEHsIeTCS MpU M3MEHEHHHM Ha €IMHHUIY MEpPbI
JIpYyroro npu3Haka X, KOppeasiHuOHHO CBs3aHHOTO C Y. Yem OoJbllie @ — yrioBou
ko3 puieHT npsamMoit a = tga, TeM Kpyue npsmasi, To €CTb ObBICTpEEe U3MEHSIETCS
Y.

b— cBOGOMHEIN YIeH B ypaBHEHHH, onpeaenseT y mpu x = 0.

y — OTO NpeicKa3aHHOe (IOIDKHOE) 3HadeHHe YUIi JaHHOTO X IIPH

ONPEICIICHHBIX 3HAYCHUAX PETPECCUOHHBIX apaMETPOB.

[TapameTpsl JTWHEHHON pETPECCHU OMPEACISIIOT METOJOM HaWMEHBIIIHX
KBaJpaTOB — OTO CHOCO0 Toadopa TapaMeTpoOB PErpeCCHOHHON MOJCIH,
COTJIACHO KOTOPOMY CyMMa KBaJpaTOB OTKJIOHEHWM BapUAHT OT JIMHUHM PErPECCUU
JIOJDKHA OBITH

MUHHMAaJIbHA:
C N2
2. (Y = y)* = min
i=1
D10 3D PeKTUBHBI METOJ, IMO3BOJISIONINN YMEHBIINTh BIUSHUE OIITHOOK
U3MEpPECHUM.

Teneps onpenensrOT OJKHbIE BEIWYMHBI Y, .. , HAHOCAT 3TU TOYKU U

COCIMHAIOT UX MIPAMOM JINHUEH.

JIOCTOMHCTBO KOPPENSAIMOHHO — PErpecCHOHHOTO aHajdnu3a— HarjsIHoe
npeacraBieHne o GopMe W TECHOTE€ CBsi3U. Perpeccusi  BhIpakaer
KOPPEJSIIIMOHHYIO 3aBUCUMOCTh B BUAC (DYHKYUOHANILHO20 OMHOWEHUs W JaeT
0oJiee MoIHY0 HH(pOpPMAITUIO.
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Takum  oOpasom, ko3ddurerT perpeccuu b = 0,18 mokas3eiBaer, 4TO MpH
W3MCHEHWW JITMHBI CTBOJIAa HAa | CcM JyiMHA CTBoJia O€3 BETBEH M3MEHUTCS B
cpennem Ha 0,18 cm.

40
35

30 /

20
15 =

10

0 50 100 150

Heauneiinas perpeccus

Ecmu rpaduk perpeccun y = f (X) usobpaxkaercss KpUBOM IMHHEN, TO 3TO
HEJIMHEWHAs perpeccus.

Bribop Bupa ypaBHEHUS PETrpecCHH IMPOU3BOAUTCS HAa OCHOBAHHMH OIBITA
MPEABIAYIUX HUCCIEIOBAHUN, JTUTEPATYPHBIX HCTOYHUKOB, MPO(ECCHOHATHLHOTO
MHEHUS ¥ BHU3yaJIbHOTO HAOJIOJICHUS PACIIOJOKEHUS TOUYEK KOPPEISIHOHHOTO
1oJist. DTOT OUYEHb BAXKHBIN ATAll aHAJIM3a HA3bIBACTCS cneyugurayuetl.

HaubGonee wacto BCTpeuaroTCsi CIEAYIOIMIME BUJIBI YpaBHEHUN HEIMHEWHOU
perpeccuu:

y= a, +a, - X+..+a_ -X"— NOJMHOMHAJIBHOEC ABHCHIUC,
y 0 1 n >

y = ax’*+bx+c — ypaBHeHHE mapaboJibI  BTOPOTO  MOPSIKA;

y = ax® +bx? + cx+d — ypaBHEHHUE IapaboJIbl TPETHETO MOPSAIKA;

< | o

y= Z+b — runepOoINYECKOE YPABHEHHE.

Jns omnpeneneHuss HEU3BECTHBIX MApaMETPOB PETPECCUUA  HUCIOJIb3YETCS
METOJI HAUMEHBIINX KBAJIPATOB.
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®OH/J OIEHOYHBIX CPEJICTB
JJIsA MPOBEJEHUS TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTHU 1
INPOMEXYTOUYHOM ATTECTAIIUA
OBYUYAIOIIUXCA IO JUCHUIITINHE
MATEMATHUKA
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PABPABOTUYUKMU:
Crapmmii npenogasatens kadeapsl Gusuku umarematuka  H.C. Ctpuryn

Crapmmii npenogasatens kadenps! Gusuku u marematuku  FO.A. bonrosa
PEIIEH3EHT:

Kangunar (bU3UKO-MaTEMATHYECKUX HayK, JOIIEHT, 3aBexyoUInil
kadeapoiivarematuku, uHpopmatuku ¢unuana ['bOY BO "CraBpomnosbckuii
roCyJapCTBEHHBIN MEAArOTHYECKUM HHCTUTYT ' B I.ECCEHTyKH,

A.B. Yebokcapos

B pamkax nucuuruimHbl GOpPMUPYIOTCS CIEIYIOIINEe KOMIETEHIINH, MOAJeKaIIue

oneunke Hacrosmum OOC:

- CIOCOOHOCTBIO K CaMOOpTaHu3aluu U camooopasoBanuio (OK-6)

1. TumoBbie KOHTPOJBHBIC 3aJaHUSl WU WHBIE MaTepualibl, HEOOXOAUMBIE IJIs
OILICHKM 3HAHUM, YMEHMI, HaBBIKOB U (WIM) ONbITAa ACATEIBHOCTH,
XapaKkTepU3yIoIUX dTanbl (GOPMUPOBAHUS KOMIIETECHIIUN B MPOIIECCE OCBOCHUS
oOpa3oBaTenpbHOM  mporpaMmbl  HampaBieHuss  noarotoBku — 38.03.02
«MeHeKMEHT» 10 AUCHUIIIMHE «MaremaTuka
1.1. BOITPOCHI AJisA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU N
INPOBEPAEMBIE KOMIIETEHIINHU

Bomnpocsl k 3auery

Ne Bonpocs! 1J151 IPOMEKYTOYHOM ATTECTALMHU IIpoBepsieMbIeKOM
CTyJIeHTA NeTeHUNH

PA3JIEJI 1. JIuneiinas aaredpa

Tema: OmnpegenureJu BTOPOro H  TpeTbero
NOPSIAKA U MX BbIYNCJIEHHE

Martpuriisl. Buasl Matpun. J[edcTBUsS Haag MaTpullaMmu OK-6
Onpenenurenu BTOPOTO M TPETHETO MOPSAJIKA U HUX OK-6
BBIUHCJICHHE.

3. O6patHas  maTpuiia. AJITOPUTMBI  HAXOXJICHUS OK-6

0OpaTHOM MAaTPUIIBI.

Tema: Pemienne cucrem JIMHEHHbIX YPaBHEHUM

4, OCHOBHBIE ~ TOHATHS O  CHCTEMax  JIMHEHHBIX
anreOpanyecKux ypaBHEHU#. MaTpHUYHBIE  METO. OK-6
pemenus cucteM. Meron Kpamepa. Meron [Naycca.

Tema: Pemienue cucrem JIMHEHHbIX YpaBHEHUMI

Bekropsl. JInHeHbIe oniepanuy Hal BEKTOPAMMU. OK-6

Koopaunater  Bektopa. KoMIOHEHTHI — BeKTOpa. OK-6
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Moayns  BekTopa.  Hampapnsitonipe  KOCHHYCHI.
JlencTBuUs Hall BEKTOpaMH.

JIuHun Ha 1WIOCKOCTU. PaznmuHbie BHABI YPAaBHCHUA
HpHMOﬁ Ha IIJIIOCKOCTH.

OK-6

Yron  Mexay  AByMsA — OpSMbIMU. Y CIIOBHUE
MApAJJICTIBHOCTH W NEPHECHAMKYISPHOCTH  JBYX
MPSMBIX.

OK-6

Tema: J/IuHuM BTOPOro nmopsiaka

Jluauu BTOporo mopsaka. OKpyXHOCTb; 3ILIHUIIC;
runepooJia; nmapadosna.

OK-6

10.

OO1ee ypaBHEHHE IJIOCKOCTH.

OK-6

PA3AEJI 2. [IuddepennuaiabHoe HCUMCICHHE

Tema: Onpenenenune npou3BoaHoil. OCHOBHbIE
npasuwia 1udppepeHupoBaHuA

11.

[Ipenen u HempepbIBHOCTH (pyHKIMH. [IpousBonHas
(GyHKIIMM, €e CMBICI B pa3lMyHBIX 3anadax. [IpaBuia
HaXOXKJeHUs Nponu3BoAHOU. Jluddepeniman pyHkimu.

OK-6

PA3AEJI 3. ®yHKIUU HECKOJbKHX MEPEeMEHHbIX

OyHKIIUU HECKOJIBKUX MePEMEHHBIX.
HudbdepennupoBanue GyHKIIMH MHOTHX TEPEMEHHBIX

OK-6

PA3EJI 4. UnTerpajbHoe UCUMCIEHHE

Tema: Heonpenesennnlii maTerpai. OnpenesieHus
U cBoiicTBa. Taduuua nuHTErpajioB

12.

IlepBooOpaznas. HeompeneneHHblit UHTETpal U €ro
cBoiicTBa. Tabmu4yHbIC MHTETPAIIBI.

OK-6

13.

3amMeHa MepeMEeHHON U MHTErPUPOBAHUE MO YACTIM B
HEOIIPEJICIICHHOM HUHTErpase.

OK-6

14,

3ajaun, OPUBOAAIIME K TIOHITHIO OIPEIEIEHHOIO
uHTerpana. OnpeneneHHblil MHTErpai, €ro CBOWCTBA.
®opmyna HeroTona-JlelibHuna, ee npuMeHeHue Jis
BBIYMCJIEHUS ONPENEIEHHBIX HHTETPAJIOB.

OK-6

15.

['eomeTpuueckie W MEXaHMYCCKHE IPHIIOKEHUS
OIPEJICIICHHOTO UHTErpaJa.

OK-6

Bomnpocsl k 3k3aMeny

Bonpocs! 1J151 IPOMEKYTOYHOM ATTECTALIMA
CTyACHTA

IIpoBepsieMbleKOM
NeTeH U

100




PA3JIEJI 5. OcHOBHbIE TIOHSATHSI TEOPUH
BEPOSITHOCTEM

Tema: OCHOBHBIC MOHSTHUS TCOPHUHN BCpOHTHOCTCﬁ.
Knaccuueckoe )41 CTaTUCTHYCCKOC OIIPCACIICHUC
BCPOATHOCTHU

1.| MHcnobrranus u cOOBITHS. OK-6
2. | Knaccuueckas BepOsSTHOCTb. OK-6
3.| ®opmynbl KOMOMHATOPUKH. OK-6
4. | Craructuueckas 1 reoMeTpruuecKkasi BEPOSATHOCTb. OK-6
5.| /Je#icTBus Hax COOBITHAMM. OK-6
6.| Teopema croXKeHUS BEPOSATHOCTEH. OK-6
7.| TeopeMa yMHOKEHHSI BEPOSATHOCTEH. OK-6
8.| ®opMyia MoJIHOM BEPOSTHOCTH. OK-6
Tema: Ciyuaiinbie BEJIMYMHBI. Yucnosble
XapaKTEPUCTUKN JTUCKPETHOM CIIy4YalHOM BEJIMYUHBI
9.| CnyuaiiHble BETUYHHBI. OK-6
10| HenpepsiBHBIE chaydaliHble BEJIMYUHBL. DOyHKIUS
pacrpenenenus, IIJIOTHOCTh pacrpeneneHus OK-6
BEPOSITHOCTEH.
Tema: UYucnoBble XapakKTEPUCTHUKA HENPEPBIBHOM
CIIy4alHOU BEJIMYUHBI. HopmanpHbri 3aKOH
pacrpeeneHus
11| PaBHOMEpHOE U  HEMPEPBIBHOE  pPaCHpeICIICHUE OK-6
CIIy4ailHOW BEJIMYMHBI.
PA3/IEJI 6.0OcHOBHBbIE MOHSITHSI MATEMATHYECKOM
CTATHCTUKH
Tema: CraTucTHueckoe pacnpe/eneHue BbIOOpKH,
JMCKPETHBIE K HHTEPBAJIbHbIEC BAPUALIMOHHBIC PSIbI
12| MaremaTtrdeckasi CTaTUCTHKA. OK-6
Tema: /{oBepuTenbHbIi UHTEPBAI U JOBEPUTEIIbHAS
BEPOSATHOCTD
13| JloBepuTenbHble HMHTEpPBAIbI M JOBEPUTEIHHBIC OK-6
BEPOSITHOCTH.
14| Pacnpenenenue CTbIOACHTA. OK-6
15| TIlpoBepka craTucTHUecKuX Tunore3. Kpurepuii OK-6
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[Tupcona.

Tema: Koppensiuus. JIunus perpeccun.

16| Koppemnsiusi. OK-6

17| Jlunus perpeccun. OK-6

MPUMEPBHI TUTIOBBIX KOHTPOJIbHBIX 3A TAHUM UJIXA UHBIX
MATEPUAJIOB, HEOBXOJUMBIX J[JI1 OIEHKH 3HAHWM,
YMEHUH, HABBIKOB W (WJH) OMNBbITA JAESATEJBHOCTHU,
XAPAKTEPHU3YIOIINUX 3TAIIBI ®OPMHUPOBAHUSI KOMIIETEHIIAN
B XOJIE TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTU CTYJAEHTOB

Pasznea Nel «JIuneitHas ajareopa»
Tema : Pemienue cucreM JJMHEHHbBIX YPaBHEHUM
Bonpocsl, BBIHOCMMBIE HA 00CY KIeHHE:

OCHOBHBIE CBEJICHHS O MaTpHUIIaX.
Onepaiuy Ha MaTPULIAMM.

[TonsiTHE EMMHUYHON MATPHULIBI

MuHOp MaTpuLbl

Anrebpandeckoe JOTOJTHECHHE

Meron I'aycca

[loHATHE CUCTEMA TMHEWHBIX YPaBHEHUN
COBMECTHOCTb, OJTHOPOJAHOCTH CHCTEMBI

©oOoNOO O wWhNRE

CBOICTBA CUCTEMBI JINHENHBIX YPaBHEHUI

H
©

DnemeHTapHbIe TPeoOpPa30BaHUS CHCTEM

3ajanus 11 CAMOCTOATEILHOM PadOThI:
CamocrosiTenbHas paboTa BKIIOYAET B c€0s OJITOTOBKY K 3aHATHUIO MO
CJIEIYIOLIUM BOIIPOCAM:

1. HaxoauTe nmpou3sBeieHuE MaTpull,

2. OrnpenensaTe paHr MaTPULbI C IPUBEAECHUEM €€ K KAHOHUYECKOMY
BH]TY.

3. [IpuMeHATh MTpaBUIIa MIPU BBIYUCIIEHUN ONIPEAECIUTENEN BTOPOTO U

TPETHETO MOPSAIKOB

Bomnpocs! AJ1s1 yCTHOTO 0npoca CTy/1eHTOB:
1. OCHOBHBIE CBEJICHUS O MaTpHUIlaxX.

2. Onepanuu Ha MaTpULIAMU.
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[ToHsiTHE €IMHUYHOW MaTPULIbI
MuHOp MaTpuLbI
Anrebpandeckoe JOTMOJTHECHHE
Meron I'aycca

© ooNOo ks W

10. DneMeHTapHbIe MPEe0OPa30BAHUS CUCTEM

IIpakTnyeckue 3a1aHus

1. Pemute cucTeMbl TMHEHHBIX YpaBHEHUN

3x+ 2y+ z=3,
X +3y-5z=-6,
X+ 4y -7z =-9.

3x+8y+7z=2
—5x+5z=-5
—2x+2y-3z=15

3x + z = -1,
S5x + 2y +3z =3,
7x + 3y +5z = 6.

®oHI TECTOBBIX 3aJaHNN K 3aHATHIO Ne 1:

3. Uemy paBeH MuHop MiimaTpuiibl A:

15 7 1.45
A= | 150 2.25
089 3.-45

4.0

5.-4

4. Yemy paBHO anreOpandeckoe JOMOJHEHNE A3iMaTpULIbl A

_ 1.0
104 2.-5
A= 1857 3.-20
16-9 4. pelieHust HET
5.20

3. BBIUMCIHUTD ONIPEAETUTEND!

[loHATHE CUCTEMA TMHEWHBIX YPAaBHEHUN
CoBMECTHOCTB, OJTHOPOJHOCTH CHCTEMBI
CBolicTBa CHCTEMBI JIMHEHHBIX YPABHEHHI
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3 2 0
10 -2 A=
31 1 1.5
2.15
3.20
4. peuieHus HET
5.0

4. YeMmy paBeH dJIEMEHT @12MaTPUILI A:

S 1.9
ST+
a,

5,

-8
TAaKOI'o 3JICMCHTA HC CYHICCTBYCT

3ausaTue Ne 2

TEMA: IlpousBoaubie ciaoxHoii ¢QyHkuuu. IIpousBoaHble BbICHIMX
nopsaakos. Ilpasuio Jlonurans

Bonpocsl, BBIHOCMMBIE HA 00CY KICHHE:

[Ipenen ¢GyHKUIUU.

beckoHeuHo Manble U OECKOHEYHO OOJIbIINE BETUYHHBI.

[TpousBoaHas GpyHKUIHUU.

OcHoBHBIe NpaBuiia AUGHEepeHITUPOBAHUS.

PackpeiTe HEOnpenenEHHOCTEN.

Tabnuiia mpou3BOIHBIX.

Omnpenenenre HEMPEPHIBHON (DYHKIIHH.

OCHOBHBIC TEOpEMBI O HEMPEPBIBHBIX (QYHKOMSIX. HenmpepbIBHOCTH

O N Oh wWNE

AJIIEMEHTapHbIX (DYHKIUH.
9. Knaccudukauust Touek paspbiBa (DyHKIHH.

3aganus I CAMOCTOATEILHOM PadoOThI:
CamocrosiTenbHas paboTa BKIIOYAET B ¢€0s OJITOTOBKY K 3aHATHUIO MO
CJIEAYIOIIUM BOIIPOCAM:

1. beckoHeduHO Mayble M OECKOHEYHO OOJIBIINE BEITUYHHBI.
[TpousBoaHas GyHKUIHUU.

OcHoBHBIE TNpaBuiia AUGGHepeHIpPOBaHUS.

PackpeiTe HEonpenenEHHOCTEN.

AN

Tabnuira mpon3BOIHBIX.
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Bonpoce! /151 yCTHOT0 ONpoca CTyIeHTOB:
OcHOBHBIE POU3BOHBIE PYHKITUH.

3HaTh npasuiia qudGepeHurpoBaHusl.

[Ipenen GyHKIMM.

beckoHeuHO Manble M OECKOHEYHO OOJIbIINME BEITUYHHBI.
[TpousBoaHas GyHKINH.

OcHoBHble npaBuia quddepeHIInpPOBaHUS.

PackpeiTie HEOnpenenEHHOCTEN.

Tabmuma mpou3BOIHBIX.

Omnpenenenre HEMPEPbIBHON (HYHKIIUU.

10.OcHOBHBIE TeEOpeMbl O HENpepbIBHBIX (yHKUUAX. HempepbiBHOCTH

©oN Ok whRE

AJIIEMEHTApHBIX (DYHKIUH.
11.Knaccudukanus To4ek paspbiBa (PYHKIIHUH.

IIpakTHyeckue 3agaHus
Haiitu mpousBoanble (QyHKIIMIA

a)y =3";6)y = Jig®2x;

a) y = X tg(2 x+6) + In sin x + e%;

6)y = ¥1-4¢ ;

a)y = (€%~ 1)% 6) y = \Jig6x; B)y=3x-arcsinx,
a)y = V1-sin5x; 6)y= *sin?2x;B)y=2°1;

X2

X+1’

a)y = (x*-3x) Inx; 6) y=1In

)y =2 6)y = 1-4¢

3. IMonw3ysick mpaBuiioM quddepeHIInpoBaHUsl CII0KHON (YHKIUU, HAWTH
MIPOU3BOIHBIC (DYHKITHIA:

1. y=cos (X* +2x - 4). 4. y=sin (x3- 3x +5).
2. y=sin e*. 5. y=cos In x.
3. y=e'® 6. y=esi™

@oH TECTOBBIX 3a/IaHUI K 3aHATHIO Ne 2:

105



1. HaiiauTe npon3Boanyro GpyHKIUM Yy = X+ 3x3 + 4.
1) 4x3 + 9x2+ 4

2) 4x3 + 9x2 + 4X

3) 4x%2 + 3x°+ 4

4) 4x3 + 9x?

2. IIpousBoauas dyukiuu F(X) = cos(4X) paBHa:

1) -4sin(4x)

2) 4cos(- 4x)

3) 4xsin(4x)

4) 4xcos(- 4x)

3. HalimuTe 3HaueHne mpou3BOAHON QYHKIIMH
npu x=1

1)0,5
2) -1
3)-0,5
4) 1

4. Haitnure npou3BoAHY0 QyHKIUHU Y(X) = X4+ 3X3 + 4.

1) 4x3 +9x2 + 5

2) 4x3 + 9x2 + 4x

3) 4x2 + 3x2

4)4x3 + 9x2

5. TlpousBoaHast pynkiuu F(X) = COS5X paBHa:
1) -5sin 5x

2) 5co0s (- 5x)

3) 5xsin 5x
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4) 5xcos(- 5x)

6. Haiinure npoussoanyro Gpynkuun y =4 x3+75 .
1) 12x?

2) 12x

3) 4x?

4) 12x3

7. Hpoussoauas GpyHkuun Y(x) = X3+ 2X° -6 paBHa:
1) 3x3 + 10x* + 6

2) X3 + 10x2 -6x

3)x2 + 3x4

4) 3x3 + 10x4-6

8. [IponsBoanas pyukuuu F(X) = sin(3x) pasHa:
1) 3cosx

2) 3xsin3x

3) cos3x

4) Xc0s3X

9. HaiimuTe mpon3BOIHYIO0 PYHKIIMK Y = X COSX .
1) cosx - sinx

2) COsX + sinx

3) -sinx

4) X — sinx

10. Haiiaure npousBoaHy0 GyHKIMU Y = COS( 5x-2).

1) -2sin (5x- 2)

107



2) -5sin (5x- 2)
3) 5sin (5x- 2)
4) sin (5x- 2)

3auarue Ne 3

TEMA: UccaenoBanue ¢pynkuui. Ilian moaHoro mcciaenoBanus (PyHKIUH.

HauboJib11ee 1 HaMMeHbIIee 3HAYeHUEe (PYHKIUN HA OTPe3Ke
Bonpocsl, BbIHOCHUMBIE HA 00CYKIEHHE:

1. Heob6xoaumoe U 10CTaTOYHOE YCIOBHUE BO3pACTaHUsl (PYHKIIUU.
Touku pa3pbiBa QyHKIHH.

Omnpenenenue 00JacTH ONpeAeIeHHs PYyHKIUU.

OcHOBHBIE CBOWCTBA (PYHKIUU.

OKcTpeMyM (QYHKIIUH.

Touku MakcuMyma 1 MUHUMYyMa (DYHKIIHH.

Bo3spacranue u yObiBaHue QyHKITUU.

No ok W

3amaHus I CaMOCTOSATEIbHON PadoThI:
CamocrosiTenbHas paboTa BKITIOYAET B ¢€0s OJITOTOBKY K 3aHSATHUIO 110
CJIEIYIOLIUM BOIIPOCAM:

1. HaxoauTh IPOMEXKYTKH BO3PACTAHUSH YOBIBAaHUSA(YHKIIHA.
OkctpemyM dyukun. Heo6xoaumoe ycnoBue.
JocTaTouHbI€ YCIOBUS SKCTPEMYyMa.

Haunbonbiee n HauMeHblee 3Ha4eHUsT (DYHKIIUU Ha OTPE3KeE.
BrinmykiiocTh, BOTHYTOCTh, TOUKH Tieperuoda.

ACHUMIITOTBI JIMHUM.

No ook W

YMeTh NPOBOIUTh HCCEAOBaHUE (PYHKIIMH M MOCTPOCHUE TpaduKoOB.

Bonpocsl /151 yCTHOT0 ONpoca CTY/AeHTOB:
BospacTtanue u yObiBaHUE (YHKIIHIA.

OkctpemyM (yukiuu. Heo6xomumoe ycimoBue.

JlocTaTouHbBIE YCIOBUS SKCTpEMyMa.

Haubonwiee 1 HauMeHbIIee 3HaUCHUS (DYHKITUU Ha OTPE3KE.
BrITTyK10CTh, BOTHYTOCTH, TOYKH TEeperuoa.

ACUMINTOTHI JIUHUH.

OO0mmii mnaH uccienoBanus (GYHKIUA U TOCTPOEHUE TpaduKOB.

O NOoO A WDNE

Tabnuia npou3BOHBIX.
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9. Omnpenenenue HENPEPHIBHON (YHKITHH.

10.OcHOBHBIE TEOpeMbl O HENpephIBHBIX (yHKIUAX. HempepbiBHOCTH
AJIEMEHTApHBIX (DYHKITUH.

11.Knaccudukamnuss Touek paspbiBa (yHKIIHH.

HpaKaneCRne 3aJaHudA

1. 3aBUCUMOCTh MEXK]Y KOJIMYECTBOM (X) BEIIECTBa, IOJYy4aeMoro B
HEKOTOPOW XHUMHUYECKOU peakimu W BpemeHeMm (t)  BeIpaxkaercs
ypaBHeHneM X = A*e . Onpezmenute ckopocTh peakluy B MOMEHT BpeMeHu t=20
2. dopMyily KOMIUIEKCA MOTEHIIMATIOB, BO3HUKAIONIMX TpU BO30YKIEHUU
CETYATKH TJIa3a CBETOM (RJIEKTPOPETHHOTpaMMa), MOXKHO BBIPA3UTh YPaBHEHUEM:

u=r-sin(-3.05-1033+5.6-102t*+1.59-10*1),

rae I - moctosHHas,t- BpeMs. OnpenenuTb CKOpoCTh U3MeHeHHs moteHimana (U)
B Ha4YaJIbHBIM MOMEHT BpemeHH 1=0.

3. HccnenoBarh PyHKIIMU HA SKCTPEMYM:
2) y=x24+x+12, 2)y=2x3-6x-18x+73, 3) y= x3/3-2x°+3x-1
4, PazmMep mnomynsnuu HAaceKOMbIX B MOMEHT t 3amaeTcsi BEIUYMHOUN

P(t)=10000+9000(1+1)® Berancante HavanpHyro momynsuuio P(0) 1 CKOPOCT
pocTta B MOMEHT t=1.
5. HaiitTu MakCUMyMbl W MHHHUMYMBI, MPOMEKYTKA BO3pACTaHHs U
yObIBaHMS (PYHKITUN:

Cmamus I1. 1) f(X)=x*Inx; 2) f(x)=x - arctg2x;
6. Peakuus opraHm3ma Ha BBEJIEHHOE JIEKAPCTBO MOJKET BBIPAKATHCS B
HNOBBILICHUH  KPOBSIHOTO JaBJICHUS, YMEHBUICHUH TEMIEpaTyphbl Tela U JPYyrux
duznonornyeckux mnokasarenei. CTeneHb peakluy 3aBUCUT OT J03bI JIEKAPCTBA.
[Ipennonoxkum, 4To (X) oOO3HAYAET /103y HA3HAUYEHHOTO JIEKapCTBa, a CTENEeHb
peakuuu (Y) onuckiBaeTcsi (pyHKIMEH y=x?(10-x).Ilpp KakoM 3HAYEHHMH X
peakuus MakcumanbHa?

®DoHI TECTOBBIX 3aJaHUH K 3aHATHIO Ne 3:
1. HaiiauTe npon3Boanyro GpyHKIUM Yy = X+ 3x3 + 4.

1) 4x3 + 92 + 42) 4x3 + 9x% + 4x3) 4x? + 3x% + 44) 4x3 + 9x?
2. IIpousBoanas ¢pyukiuu F(X) = cos(4x) paBHa:
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1) -4sin(4x)2) 4cos(- 4x)3) 4xsin(4x) 4) 4xcos(- 4x)

3. HalimuTe 3HaueHne Nporu3BOAHON (DYHKIIMH
pu x=1

1) 0,52) -13) -0,54) 1

4. Haiigute mpou3BoaHyto QpyHkunu y(x) = x4+ 3x3 + 4.

1) 4x3 + 9x2 + 52) 4x3 + 9x2 + 4x3) 4x2 + 3x2 4)4x3 + 9x2
5. [IpousBoanas pyukiuu F(x) = COSSX paBHa:

1)-5sin 5x2) 5cos (- 5x)3) 5xsin 5x  4) 5xcos(- 5x)

6. Haiinure npoussoanyro Gpynkuun y=4 x3+75 .

1) 12x2 2) 12x 3) 4x? 4) 12x3

7. lpousBoauas GyHKIMH Y(X) = x>+ 2X° -6 paBHa:

1) 3x3 + 10x* + 62) x3 + 10x2 -6x3) X2 + 3x44) 3x3 + 10x4-6
8. [IpousBoanas ¢pynkuuu F(x) = sin(3x) paBHa:

1) 3cosx2) 3xsin3x3) cos3x4) Xcos3x

9. Haitngute mpou3BOgHYIO PYHKIIMM Yy = X COSX .

1) cosx - sinx 2) COSX + sinx 3) -sinx 4) X — sinx
10. Haiimute mpousBoanyo GyHkimu y = c0S( 5x-2).

1) -2sin (5x- 2) 2) -5sin (5x- 2) 3) 5sin (5x- 2) 4) sin (bx- 2)

3ansaTue Ne 4

TEMA: OcHoBHbIe MeTOAbl UHTerpupoBaHus. IloHsiTue ompeneeHHOro
HHTErpajia u ero cpoiicrsa. Meroabl BLIYHCICHHUS ONPEAEJIEHHOT0 HHTErpaJa
Bomnpocsl, BBIHOCMMBIE HA 00CY KIeHHE:

1. 3amava o 1IOMIAM KPUBOJHWHEHMHON Tparemuu.
2. 3agaua o0 Macce Tea.

3. Onpenenenue onpeneaéHHOro MHTErpaa.

4. OCHOBHBIC CBOWMCTBa OMPENCIEHHOTO HHTETpaa.
5. HUnterpan kak (yHKIMS BEPXHEro Mpejena.
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6. ®opmyna Hetotona — Jleitbuua.
7. 3aMeHa TiepeMEHHON B OIpene’IEHHOM HHTErpale.
8. MHTerpupoBaHHe MO 4YacTSIM B ONPENCIEHHOM HWHTErpale.

3agaHus AJ19 CaMOCTOSITeIbHOM PadoThI:
CamocrosiTenbHas paboTa BKIIOYAET B ¢€0s OJATOTOBKY K 3aHATHIO 110
CIICAYIOIIMM BOIPOCAM:

1. TlepBooOpa3Hasi U HeompeAenEHHBIA HHTETPAJL.

2. OCHOBHBIE CBOMCTBA HEOTPEICAEHHOTO HHTETPaIA.

3. Tabnwuia HEONpeACIEHHBIX HHTETPAJIOB.

4. VHTerpupoBaHHE METOJIOM 3aMEHBI TIEpEMEHHOM (CIIOCO0 MOICTaHOBKH).
5. MuTerpupoBaHne MO YacTsM.

Bonpocsl 1J1s1 yCTHOI0 ONIpPOca CTYACHTOB:
1. Bo3spacranue u yObiBaHUE (DYHKIIHIA.

OkctpemyM (ynkiuu. Heodxoaumoe ycnoBue.

JlocTaTo4HbI€ YCIOBUS KCTPEMYMA.

Haubonbiiee u HauMeHblee 3HaueHUs (QyHKIUU Ha OTPE3KE.
BbInyki10CcTh, BOTHYTOCTh, TOYKH IEperuoa.

ACHUMITOTBI JTUHUMN.

OO6mwmii mnaH uccienoBaHus (QYHKUMA U TOCTpOeHUE rpaduKoB.
Tabnuia Tpou3BOIHBIX.

©OoNoO O WD

. Omnpenenenue HeNPePbIBHON (DYHKIIMH.

10 OcCHOBHBIE TEOpPEMBbI O HEMPEPHIBHBIX (QYHKIHAX. HempepbsBHOCTH
AJIEMEHTApHbIX (QYHKUIHUH.

11.Knaccudukaiuys Touek paspbiBa (yHKIIUU.

IIpakTnyeckue 3a1aHusA

1. 3aBUCHUMOCTh MEXKJIy KOJHUYECTBOM (X) BEIECTBA, MOJYy4aeMOro B
HEKOTOPOH XWMHUYECKOU peakiiun  u  BpeMeHeM (t)  BeIpaxkaeTcs
ypaBHeHneM X = A*e* . Onpenmenute ckopocTh peakluy B MOMEHT BpeMeHu t=20

2. dopMysly  KOMIUIEKCAa  TIOTCHIIMAJIIOB,  BO3HHUKAIOIIUX  TPH
BO30Y)KJICHUH CETYATKH TJIa3a CBETOM (DJIEKTPOPETHHOTPAMMa), MOKHO BBIPA3UTh
ypaBHEHUEM:

u=r-sin(-3.05-103t3+5.6-102t*+1.59-10*t),

rie I - mocrosiHHast- Bpemsa. OnpenenuTs CKOPOCTb U3MEHEHUS

noteHuaia (U) B Ha4aJbHbIH MOMEHT BpeMenu t=0.

3. HccnenoBarh PyHKIIMU HA SKCTPEMYM:
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y=Xx>+x+12,  2) y= 2x3-6x%-18x+73, 3) y= x3/3-2x?+3x-1

4, PasMep momyssiuM HACEKOMBIX B MOMEHT ! 3ajaercsi BETMYHUHON
P(t)=10000+9000(1+t)3.BeruncanTe HayanpHylo mnomynsuuio P(0) 1 cKOpocTb
pocTta B MOMEHT 1=1.

5. HaiiTu MakCUMyMbl W MHUHHMYMbI, TPOMEXKYTKA BO3PACTaHHS U
yObIBaHUS (PYHKITHIA:

1) f(x)=x*Inx; 2) f(x)=x - arctg2x;

6. Peakmust opranu3mMa Ha BBEACHHOE JIEKAPCTBO MOXKET BBIPAXKATHCS B
MOBBIIIICHAH  KPOBSHOTO JABJICHUS, YMEHBIICHUH TEMIIEPaTyphl Tela U IPYTHX
dbusnonornyeckux mokazareneil. CTerneHb peaxkiuu 3aBUCUT OT J03bI JIEKApCTBa.
[Ipeanonoxum, 4To (X) 00O3HAYAET /103y Ha3HAYEHHOIO JIEKAPCTBA, a CTEIEHb
peakuuu (Y) onuckiBaeTcst PyHKIMEH y=x?(10-x).Ilpu  KakOoM 3HAYEHHMH X
peakius MaKkcuMalbHa?

@oHI TECTOBBIX 32JaHUI K 3aHATHIO Ne 4:

1. 3Hauenue QyHKIUM IBYX MEPEMEHHBIX Z=2X-y+15 B Touke A(-2,1) paBHO:

1) 7 2)8 3)-8 4) 10

2. 3unaueHue QYHKIMH JBYX MEPEMEHHbIX Z=3X-2y+16 B Touke A(1,2) paBHO:
1) 5 2)-6 3)8 4)-9

3. Ilpenen GyHKUMMABYX IIEPEMEHHBIXZ=X>+2y*+6 Ip¥  pAaBEH :

1) 02) 5 3)-1 4)-2

4. Tlpemen QyHKUMUIBYX IEPEMEHHBIXZ=X?-Y>+5 Ipu  paBeH:
1) 0 2) 5 3)-1 4)-2

5. Haiigure xputnueckue Touku Gynxuun f(X) = 2x* — 4x2,
i
6. Berauciure (%) ’

7. Haiigure Touxy min pyskmun y = X3 — 3X:
1)1 2)03)-2 4) -1
8. Haiinure Hanbonbuiee 3HaucHue QyHKIMHU Y = 3X%+ 2X — 1 Ha oTpeske[ -2;
1]:
1) 12 2) 11 3)9 4)10
9. CocraBbTe ypaBHEHHE KacaTelIbHOU K rpaduKy (QYHKIHMH Y = B TOUKE Xo =
4

10.Haiimure HaMOOMIBIIYIO TOYKY SKCTpeMyMa GyHKIuM Y = 2X* — 4x2;
1) 52)3 3) 2 4) -1
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3ausarue Ne 5

TEMA:

Cayvaiinple BeJUYUHbI. UHC/I0BbIe XaPAKTEPUCTHKH JUCKPETHOM

CJIYYallHOH BeJUYUHbI
Bonpocsl, BBIHOCMMBIE HA 00CY KIeHHE:

1. JIuckpeTHbIE Cay4YalHbIE BEIMYUHbI

ok~

HenpepriBHBIE CiTydaiiHbIe BEIIMYUHBI

3aKoH pacrpeesieHusl ClTydyailHble BETUYNHBI
OyHKIUS pacnpeeseHUs CIydailHble BEIIMYMHBI
[I10THOCTB pacnpeneneHus: BEpOSTHOCTEN

3amaHus I CaMOCTOSATEIbLHON PadoThI:
CamocrosiTenbHas paboTa BKIIOYAET B ¢€0s OJITOTOBKY K 3aHSATHUIO 110
CJIEIYIOLIUM BOIIPOCAM:

1.

2
3.
4.
3)

[lepBooOpa3zHas U HeompeneNEHHBIN HHTErpal.

OCHOBHBIE CBOWMCTBA HEOIIPEACIEHHOIO MHTErPAJIa.

Tabnuna HeonpeeEHHBIX HHTETPAJIOB.

HHTerpupoBaHue METOAO0M 3aMEHbI IEPEMEHHOM (CIOCO0 MOJICTAHOBKH).
HMHTErpupoBaHuE MO YACTIM.

BOIIpOC])I AJIA YCTHOI'O ommpoca CTyJI€CHTOB:

ONOThwWDE

Ciy4daitHble BennuuHbl. Buabl. 3aK0H pacnpenenieHus

OCHOBHBIE XapaKTEPUCTUKH TUCKPETHBIX CIIyYaWHBIX BEJIUYMH
Oynkums pacupenesieHus. OCHOBHBIE CBOWCTBA.

Oyukius pacnpenenaeHus. ['paduk GyHKIUU pacupeneacHus
[moTHOCTH pacnpeneneHuss BEpOATHOCTEN U €€ CBOMCTBA
HenpepsiBHBIE cilyyaliHble BETUYUHBL. YUCITIOBBIE XapaKTEPUCTUKH.
HopMmanbHbIi 3aKOH pacupeaeeHus.

Kpusas pacripenenenus. [ILIOTHOCTE BEpOATHOCTEN

IIpakTnyeckue 3a1aHusA
1. HaiitTu BBIOOpPOYHYIO CPEIHIOI0 W BBHIOOPOUHYIO JHUCTIEPCUIO IO JIAHHOMY

pacrpeieNeHuIo:
X, 1 4 8
n, 5 3 2
2. [TocTpoUTh THCTOTPAMMYy OTHOCHTENIBHBIX YacTOT W KYMYJSATY IO

pacmnpeneneHu 0 BhIOOPKH:

2 4 5 6
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n, 0,15 0,3 0,5 0,05

3. HaiiTu BEIOOPOUHYIO CPEAHIOI0, BHIOOPOUHYIO TUCIIEPCHUIO U
BBIOOPOUYHOE CpeliHEee KBaAPAaTUYECKOE OTKIOHEHUE, €CITM COBOKYITHOCTh 3ajlaHa
TabIMIIeH pacrpeneneHusl.

X 1 2 3 4
n, 20 15 10 5
4. Hccnenyst mpoIoKUTENBHOCTD (B CEKyHAAaX) PU3NYECKON HArpy3KU

JI0 pa3BUTHS MIPUCTYNA CTEHOKAPIMU Yy 12 YeIoBeK ¢ UIIEMUYECKON 00JIE3HbIO

cep/ia, MOJY4HJIH CIICYIONINUE IaHHbIE:
289:203:;359;243;232:210;215;246:224:239;220:211.

®oH/1 TeCTOBLIX 3aJaHMI K 3aHATHIO Ne 5:
1. VctipaBiieHHOE CpellHEee KBAJAPAaTUUECKOE OTKJIOHEHUE BapHaIllMOHHOTO
pAna BeluucsAeTcs no Gpopmyre
1) kK 2) X

ZIiWE Zkﬁ — Xlw;

i=1 i=1

3 & 4)

n
Z(Ii—iﬂ‘wi _J(n—i}(x_"—§=)

i=1

2. JlaH BapHallMOHHBIN Psil

BapHaHTa 1 3 5

qacToTa 7 3 10

VYcTaHOBUTE COOTBETCTBHE MCKIY YUCIIOBBIMHA XaPAKTCPUCTHUKAMU H UX

3HaYEHUSIMU
A) X 1) 3,31
B) D, 2) 33
3) 3
4) 3,39
3. Jlan BapHallMOHHBIN psizt
BApUAHTA 1 2 3
4acToTa 4 2 3
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Benuuuna x* paBna ...

4. JlaH BapHaIlMOHHBIN psifl

BapHaHTa 1 3
JacToTa 5 3
BriOopouHas aucnepcus paBHa ...
1) 4 2) 1,8 3) 0,84 4) 0,76
5. JlaH BapHaLIMOHHBIN psilT
BapHaHTa 1 3
gacToTa 5 3
Hcnpasriennast BBIOOpOYHAs JUCTIEPCHS PaBHA ...
1) 4 2) 1,8 3) 0,84 4) 0,76

6. [lana BeOOpKa 1, 1, 1, 1, 2, 2, 4, 4, 4. Yopsa09uTh IO BO3PACTAHHIO

YUCIIOBBIE XaPAKTEPUCTUKHU
A) Bwibopounoe cpeonee

B) Mooa
C) Meouana
D) Pasmax
7. JlaH BapuanmoHHbIN psif
BapUaHTa 2 5 7 10
4acToTa 16 12 8 14

VYcTaHOBUTE COOTBETCTBHE MCKAY YUCIIOBBIMHA XAPAKTCPUCTUKAMHU U UX

3HaYEHUSIMU

A) x 1) 2

B) Mo 2) 5,76

C) Me 3) 6
4) 7
5) 10

8. Jlan BapualMoHHbIN psifl

BapuaHTa 1 3 6

115



yacToTa 10 8 12

3HaueHNe SMIMPUUECKON (PYHKIIMH PACIPE/ICIICHNs B TOYKE PAaBHO

1) 0 2) 8 3) 06 4) 0,8
5) 18 6) 30 7) 5 8) 12

9. Jlis HEKOTOPOTO KOJIMYECTBEHHOTO TpU3HAKa H3BECTHO, YTO ¥ =25 ¢

o =15 Koaddumuent Bapuauu KOJIMIECTBEHHOTO MPU3HAKA PaBEH
1) 60% 2) 167% 3) 250% 4) 150%
5) 10% 6) 2,5% 7) 1,5%

10./lan mHTEpBaIBHBIA BApHUAIIMOHHBIN DSl

BapHaHTa 166-170 170-174 174-178 178-182

qacTora 12 14 16 8

YcTaHOBUTE COOTBETCTBHUE

A) HWHrepBan Moabl 1) 166-170
B) WurepBan menuanbl 2) 170-174
C) 3) 174-178

3ausarue Ne6

TEMA: CrartucTuueckoe pacnpeaejeHue BbIOOPKH, [IUCKPeTHbIE W
HHTEPBAJIbHbIC BAPDUALIMOHHBIE PSIAbI
Bonpocsl, BBIHOCMMBIE HA 00CY:KIeHHE:

1. T'enepanbpHas COBOKYITHOCTb
Bri6opka

[Tonmuron

['mcrorpamma

oW

CratucTryueckuil psiJ pacupeaeneHus

3ajaHus 1Js CaMOCTOSATEJILHOH PadoThI:
CamocrosiTenpHas paboTa BKITIOYAET B C€0s TIOJITOTOBKY K 3aHSATHUIO 110
CJICAYIOIIUM BOIIPOCAM:

1. CraTucTruueckas 3aBUCUMOCTD

2. Koppensmnonnas 3aBUCUMOCTh
3. KoadduumeHt koppensiuu
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CaoiicTBa KO3 PUIIEHTA KOPPEISALHH.
[psmast Koppemnsiust
OOpaTHas Koppensuus

Bonpoce! /151 yCTHOT0 ONpoca CTyIeHTOB:

1.

w

o

OcHOBHBIC 3a/layl MAaTEeMAaTHYECKOW CTAaTUCTUKH. BHUIBI W CHOCOOBI
otbopa.

BapuanuoHHubie psabl 1 UX XapaKTEPUCTUKH.

['enepanbHbIC 1 BEIOOPOYHBIC CPETHHE.

['eHepasibHass ¥ BBIOOpPOYHAS IUCTIEpCHU, (QOopMyia ISl BBIYUCICHUS
JTUCTIEPCHH.

[TonsiTue 00 OIIECHMBAHUU TTAPAMETPOB pacHpeIeTICHUSI.

HHTepBagbHbIC OIEHKH ITAPaMETPOB PACIIPEACIICHHUS.

OreHka HEM3BECTHOTO MAaTEMaTHYECKOTO

OXKWNAaHug  HOPMAJIbHO

pacupeneneHHOW CIy4alHOW BEJIIMYMHBI TPH H3BECTHOM CPEIHEM

KBaApPaTHUYHOM OTKJIOHCHHH.

IIpakTn4eckue 3a1aHusA
1. TlocTpouTh TUCTOTPAMMY OTHOCUTEIBHBIX YaCTOT U KyMYJIATY IO
pacrnpeieIeHUI0 BEIOOPKHU:

X; 15 20 25 30 35
n; 10 15 30 20 25
2. Haiitu BBIOOpOYHYIO CpPEIHIOIO, BBIOOPOYHYIO JHCIEPCUIO U

BBIOOPOYHOE CpeaHee KBaJIpaTHYCCKOE OTKJIOHCHHE, €CIM COBOKYITHOCTH 3ajaHa
tabaunen pacrpeneiacHus. [locTpouTs sMIupuYecKyro QYHKIIUIO pacpeIe/ICHHS.

X. 2 4 5 6

n, 8 9 10 3

3.
pacnpeiesieHus 10 paclpeesIeHHI0 BEIOOPKU:

[TocTpouTh TrUCTOrpaMMy OTHOCHUTENIBHBIX YacTOT M (DYHKIHIO

h.

1

2-5 5-8 8-11 11-14

n;

6 10 4 5

4.
CCKYHIaxX IMPUBCACHO B Ta6JII/I]_Ie

Bpems pemieHns KOHTPOJIBHOM 3a7jaud CTYJCHTaMH IIEPBOTO Kypca B
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38 60 41 o1 33 42 45 21 53 60

68 52 47 46 49 49 14 57 54 59

77 47 28 48 58 32 42 58 61 30

61 35 47 72 41 45 44 55 30 40

67 65 39 48 43 10 42 59 50 54

S. CrpynnupoBaTh BBIOOPKY C JJIMHOM uHTepBana h=10 cexyHa u mocTpoutsb
BapUALMOHHBINA S U MOJUTOH YacTOT.

6. CrpynmnupoBaTh BBIOOPKY € JJIMHOM MHTEepBasia h=7 CEKyHI M MOCTPOUTH
ITOJIUTOH OTHOCUTEJBHBIX YaCTOT.

1. CrpynnupoBaTh BBIOOPKY C JJIMHON mHTepBajia h=14 cekyHI U MOCTPOUTH
(GyHKIUIO pacnpeieNIeHuUs.

8. CrpynmupoBaTh BBIOOPKY € JJIMHOM MHTEpBasia h=5 CeKyHJ U MOCTPOUTH
TUCTOTPaMMYy YacTOT.

@DoH TECTOBLIX 32/]aHUI K 3aHATHIO Ne 6:
1. Jlana BeiOOpka 1, 1, 1, 1, 2, 2, 4, 4, 4. YOOopsAI04uTh IO BO3PACTaHUIO
YHUCJIOBBIC XapaKTECPUCTUKH
a) BBIOOPOYHOE CpeHEe

B) Moja
C) MeamaHa
d) pasmax
2. JlaH BapHaIMOHHBINA P
BapUaHTa 2 5 7 10
4acToTa 16 12 8 14

YcTaHOBUTE COOTBETCTBHUE MCXKAY YHUCIIOBBIMHA XAPAKTCPUCTUKAMU U UX

3HAYCHUAMU

a) X 1) 2
6) MO 2) 5,76
c) me 3) 6
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3. JlaH BapHaIMOHHBIN Psif

BapuUaHTa 1 3 6
qacToTa 10 8 12
3HaueHNe SMIMPUUECKON (PYHKIIMH PACIPEICIICHNs B TOYKE PAaBHO
1) 0 2) 8 3) 06 4) 0,8
5) 18 6) 30 7) 5 8) 12

4. Jlig HEKOTOpOro KOJMYECTBEHHOI'O IpU3HAKa HM3BECTHO, 4YTO ¥ =23 §
o =15 . Koadduiment Bapuaiy KOJIMUECTBEHHOr 0 MPU3HAKa paBeH

1) 60% 2) 167% 3) 250% 4) 150%
5) 10% 6) 2,5% 7) 1,5%
5. JlaH uHTepBaJIbHBIN BapUALIMOHHBIA PSJT
BapUaHTa 166-170 170-174 174-178 178-182
4acToTa 12 14 16 8
Y cTaHOBUTE COOTBETCTBUE
a) WHTEPBAJ MOJIBI 1) 166-170
B) HWHTEPBAJI MEIHAHBI 2) 170-174
C) HWHTEpPBAJ YaCTOTHI 3) 174-178
6. Jlan mHTEpBaNBHBIN BapUAITMOHHBIA PSIIT
BapuaHTa 1-3 3-5 5-7 7-9
4acToTa 2 3 4 1

Bri6opounas cpeHsis paBHa. ..

7. JIroboe mpenmnosokKeHue O BUAC WIM NapaMeTpe HEM3BECTHOTO 3aKOHA
pacrpeeseHus Ha3bIBaeTCs

1) cTaTUCTHYECKHM KpUTEpHEM
3) CTaTHCTUYECKOM TMIOTE30M

2) HyJEBOW TMIIOTE301
4) anpTepHATHBHOW TMITIOTE30M

8. IIpaBwiio, Mo KOTOpOMY HyJIeBasl TUIOTE3a OTBEPraeTcsl WIM MPUHUMAECTCS
HAa3bIBACTCSA

1) CTaTUCTHYECKUM KPUTEPUEM 2) HyJEBOW TMIIOTE301
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3) CTAaTUCTUYECKOM r'MIIOTE30MH

4) anpTepHATHBHON TMIIOTE30M

9. Ecniu ocHOBHasi rumnore3a uMmeer Buj H,:a=20, TO KOHKypHUpYIOILIEH

TUIIOTE30M MOXKET ObITh THIIOTESA ...

1) H,:a<30 2) H;:a=#20 3) H,:a<20

4) H,:a=20

10. Ecnu ocHoBHas rumote3a umeeT BUI H,:a<20, TO KOHKypHUpYOIIEH

TUIIOTE30M MOXKET OBITh THIIOTESA ...

1) H,:a<20 2) H,:a=20 3) H,:a>20

4) H,:a=20

2.3.2 @oHJ OLIEHOYHBIX CPEJCTB I MPOMEKYTOUYHOU ATTECTAIIUU CTYIEHTOB

Ne Bomnpocs! 11 mpoMeXyTO4YHOU arrecTanuu cTyaeHToB | [IpoBepsiemblre
KOMIIETEHITHH
L Wcnibrtanust u coObITHS. OK -6
5 Krnaccudeckast BEepOSITHOCTb. OK -6
3 ®opMyIibl KOMOMHATOPUKH. OK -6
4: Pa3memenue OK -6
5. Coueranue OK -6
6. ITepecranoBka OK-6
7 Cratuctuyeckasi BEpOSITHOCTb OK -6
g ['eomeTpuueckas BEPOATHOCTD. OK -6
9 JleiicTBUS HAZl COOBITUSMU. OK -6
1.0. 3aBUCHMBIE COOBITHS OK -6
11 HezaBucumblie coObITUS OK-6
1 DneMeHTapHbIe COOBITHS OK -6
13 Teopema Ci0KeHUsT BEPOSITHOCTEM. OK -6
14 TeopeMa yMHOKEHHS BEPOSATHOCTEH. OK -6
15, dopMyiia MOJTHOU BEPOSTHOCTH. OK -6
16. [ToBTOpEHNE HE3aBUCUMBIX OIIBITOB. OK-6
17 Cxema bepnyim. OK -6
18 JlokanpHas 1 HHTETpaTbHAS (OPMYITBI OK -6
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WNurerpanbHas Teopema

OK -6

19.
20 3akoH penkux siBiaeHuii [lyaccona. OK -6
21 CryyaiiHble BETUYHHBI. OK -6
99 HenpeppiBHbIE ciiydaiiHble BETUYUHBI. OK -6
) @yHKIUS pacnpeleseHus, INIOTHOCTh PaCIIPECIICHHUS OK -6
3. BEPOSTHOCTEM.

PaBHOMEpHOE U HEMPEPBIBHOE pacIpeiesieHre OK -6
24. CJIy4alHOM BEJIMYUHBI.
o5 MaremaTnyeckasi CTaTUCTHKA. OK -6
26 JIOBEpHUTENBHBIE UHTEPBAJIBI U IOBEPUTEIBHBIC OK -6

" BEPOSATHOCTH.
97 Pacnpenenenne CTprofeHTa. OK -6
08 IIpoBepka cratuctnueckux runores. Kpurepui OK -6
" [Mupcona.

Koppemsms. OK -6
29. PPEIAL
30 JIunusg perpeccun. OK -6
31 Kpusas 6e3pazmmuus OK-6
39 KpuBas notpeOuTenbckoro Oromkera OK -6
33 KpuBas mpon3BoACTBEHHBIX BO3MOKHOCTEN OK -6
34 KpuBas ”HBECTULIMOHHOTO CHIpOca OK -6
35 Kpusas Owinunca OK -6
36 Kpusas Jlapdepa OK -6
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KPUTEPUM OLIEHKH OTBETA CTYJAEHTA ITIPH 100-5AJLJIBHON
CUCTEME

Yposens chopmupo-
BAHHOCTHKOMIETeHTHOCT | Onenka
M M0 AMCHUILIHHE

Onenka Bajuiel

XAPAKTEPUCTHUKA OTBETA ECTS B BPC

JlaH noiHbIN, pa3BepHYTHIN OTBET Ha
MIOCTAaBJICHHBIH BOMPOC, TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00
00BEKTe, MPOSIBIIAIONIASACSA B CBOOOTHOM
OTIEPUPOBAHUY MTOHATUSIMH, YMEHUU
BBIJIC/IUTh CYIIICCTBCHHBIC U
HECYIIIECTBCHHBIC €ro MPU3HAKH,
MIPUYHUHHO-CJICICTBEHHBIE CBA3U. 3HAHHE A 100- BBICOKI/IPI
00 00BEKTE IEMOHCTPUpPYETCs Ha oHEe 96
IIOHHMMAaHUA €ro B CUCTEME JaHHOU HayKI/I
1 MEXIACIUIUTNHAPHBIX CBsi3el. OTBET
(hopMynHpyeTcs B TS pMHUHAX HAYKH,
W3JI0KEH JINTEPATYPHBIM S3BIKOM,
JIOTHYCH, JOKa3aTelleH, IEMOHCTPHPYET
ABTOPCKYIO TIO3HUIIUIO CTYICHTA.

B nonnoi#t mepe oBnagen
KOMIICTCHIIUSAMU.

5 (oTIM4HO)

JlaH nomHbIM, pa3BepHYTHIN OTBET Ha
MIOCTaBJIEHHBII BOIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00
00beKTe, MPOSBIIIOIASACS B CBOOOIHOM
OINCPUPOBAHUU MMOHATUAMHA, YMCHUN

BBIACIINTDH CYIIECTBEHHBIE U
HCCYHICCTBCHHBIC €TO0 IPU3HAKH,
MNPUYUHHO-CJIICACTBECHHBIC CBA3H. 3HaHMNe B 95 91 BBICOKI/II‘/'I 5 (OTHHqHO)

00 00BeKTe TeMOHCTpUpyeTcs Ha GoHe
NOHUMAaHHSA €r0 B CHCTEME JIAHHOH HayKH
Y MOXIUCLHUIUTMHAPHBIX CBsizeld. OTBET
(bopMynupyeTcsi B TepMHUHAX HAYKH,
W3JI0KEH JINTEPATYPHBIM SI3BIKOM,
JIOTUYEH, JI0Ka3aTeleH, IeMOHCTPUPYET
ABTOPCKYIO TIO3UIIMIO CTYJICHTA.

B nonnHoit mepe oBnagen
KOMITETEHIIMSIMH.

JlaH nomnHbIM, pa3BepHYTHIN OTBET Ha
MOCTaBJIEHHBIH BOIIPOC, T0Ka3aTeILHO
PAaCKPBITEI OCHOBHBIE ITOJIOKEHUS TEMBI;
B OTBETE MIPOCIICKHUBACTCS UETKAsI
CTPYKTYpa, JIOTHYECKast
MOCJE0BATENBHOCTD, OTPaXKaroas .
CYIIHOCTb PACKPHIBAEMbIX TOHATHIA, C 90-86 | CPEAHUU 4(xopor11o)
Teopui, iBineHuil. OTBET N3I0KEH
JUTEPATYpPHBIM SI3BIKOM B TEPMUHAX
HayKd. B oTBeTe JOMyIIeHB HEAOYETHI,
HCTIPaBJIEHHBIE CTYICHTOM C IOMOIIBIO
mpernoaBaTes.

B nonHoit mepe oBnanen
KOMIIETCHIIUSAMU.

JlaH nomnHbI, pa3BepHYTHIA OTBET Ha .
[OCTaBJICHHBIN BOTIPOC, MOKA3aHO D 85-81 | CPEJHUU 4(xopor11o)
YMEHHUE BBIACIUTh CYyLICCTBEHHBIC U

HECYIIECTBCHHbIC MPU3HAKH, TPUYHHHO-
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cielnCcTBEeHHBIE CBA3U. OTBET YETKO
CTPYKTYPHUPOBaH, JOTMYEH, U3JI0KEH
JIUTEPATYPHBIM S3bIKOM B TEPMHUHAX
HayKdA. MOTyT OBITh JOITYIIICHBI
HEIOYEeTH FITH He3HAYUTENbHBIE OITHNOKH,
WCIPABJIEHHBIE CTYIEHTOM C IOMOUIBIO
IpenoaaBaTes.

B nonnoi#t mepe oBnanen
KOMIETCHIUSAMU.

JlaH nomnHbIA, pa3BEpHYTHIN OTBET Ha
[IOCTABJIEHHBIN BOIIPOC, I0KAa3aHO
YMEHUE BBIICIUTD CYLIECTBEHHBIC U
HECYILECTBEHHbIE IPU3HAKH, TIPUUUHHO-
CIIeJICTBEHHBIE CBsI3U. OTBET YETKO
CTPYKTYPHPOBaH, JOTHYEH, U3JI0KEH B
TepMHHAaX HayKH. OJHAKO JOMYIIEHBI
HE3HAYHUTEIbHBIC OMNOKH MM HE0YETHI,
UCIIPABJICHHBIE CTYIEHTOM C IOMOIIBIO
«HABOJALINX) BONPOCOB MPENOAaBATENS.
B nonno#t mepe oBnanen
KOMIIETCHIUSIMH.

80-76

CPEJIHUI

4(xopor11o)

JlaH moJIHBIM, HO HEAOCTATOYHO
MOCJIeIOBaTeIbHBIA OTBET Ha
MIOCTAaBJIEHHBII BONPOC, HO MPU 3TOM
MOKa3aHO YMEHHUE BBIJICTUTH
CYIIECTBEHHbIE U HECYILIECTBEHHbBIE
MpU3HAKU U IPUIHMHHO-CIICICTBEHHbIE
cBsi3u. OTBET JIOTMYEH U U3JIOKEH B
TepMHHaX HayKd. MoryT OBITh
JIOITYIICHHI 1-2 ommOKy B onpeeIeHHN
OCHOBHBIX NOHSTHH, KOTOPBIE CTYAEHT
3aTpyIHSAETCS UCIPABUTh
CaMOCTOSITETILHO.

JlocTaTouHbIil ypOBEHb OCBOEHUS
KOMIIETCHITUSIMU

75-71

HU3KUU

3(ynoBneTBo-
PHUTEIBHO)

JlaH HEOCTATOYHO TOJTHBIN U
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u nociaen0BaTeIbHOCTh
H3JIOKCHHUA UMCIOT HAPpYIICHUA.
Jlony1eHs! omuOKH B PACKPHITHH
MOHATHH, YIIOTPeOJICHUH TEPMHUHOB.
CTyZneHT He CIOCOOEH caMOCTOSTEINBEHO
BBIJICTIUTH CYIIECTBCHHBIE U
HECYIIECTBEHHBIC IPU3HAKHU U
MMPUYUHHO-CJICACTBECHHBIC CBA3H.
CTyIeHT MOKEeT KOHKPETH3NPOBATh
0000IIICHHBIC 3HAHUS, JOKA3aB Ha
puMepax UX OCHOBHBIC ITOJIOKCHUA
TOJIBKO C TIOMOIITBIO MPETIOIaBaTEs.
PeueBoeodopmieHneTpedyeTIonpaBox,
KOPPEKIIHH.

JlocTaTouHbll yPOBEHb OCBOCHUS
KOMITETEHIIUSIMH

70-66

HU3KUU

3(ynoBneTBo-
PHUTEIHHO)

JlaH HemoHbIN OTBET, NPEACTABIISIOMUN
co0o0¥i pa3po3HEHHBIC 3HAHUS IO TEME
BOIIPOCA C CYIICCTBEHHBIMU OIIMOKAMH B
onpezaenenusx. [IpucyrcTByoT
(bparMeHTapHOCTH, HEIOTHIHOCTh
n3noxxeHus. CTyIEeHT He OCO3HAET CBS3h
JTAHHOTO TTOHSTHSI, TEOPUH, SIBJICHUS C

61-65

KPAVHE HU3KUU

3(ynoBieTBo-
PHUTEIHHO)
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JPYTUMHU OOBEKTAME JUCIMILTHHBI.
OTCYTCTBYIOT BBIBO/IbI, KOHKPETHU3AIHS U
JI0Ka3aTENBHOCTh U3JI0KEHMS.
JIONONHUTENBHBIE U YTOUHSIOIINE
BOIIPOCHI [TPENOAaBaTENsl IPHUBOISAT K
KOPPEKIMH OTBETa CTYJCHTA Ha
TIOCTaBJIEHHBIH Bomipoc. OO00MEHHBIX
3HAHUI He IoKa3aHo. PeueBoe
odopmiiecHre TpeOyeT NOMPABOK,
KOPPEKITHH.

JlocTaTouHBIN YPOBEHH OCBOCHUS
KOMITETEHIIUSIMU

He monyueHbI OTBETHI 10 6a30BBIM
BOINPOCAM JUCUUIUIMHBI WU 1aH
HENOJHBIA OTBET, MIPECTABIISIIOIINMA
co0o¥i pa3pO3HEHHBIE 3HAHUS 10 TEME
BOIIPOCA C CYIIECTBEHHBIMH OIIMOKaMHU B
OTIpeIeIICHUSX.

[IpucyTcTBYIOT hparMeHTapHOCTB,
HEIIOTUYIHOCTH M3NI0KeHus. CTyIeHT He
OCO3HACT CBA3b JAHHOI'O IIOHATHA,
TeOpI/II/I, SABJICHUS C )lpyFI/IMI/I O6LeKTaMI/I
JUCHUIIIINHEBI. OTCyTCTBy}OT BBIBO/JIHI,
KOHKpETHU3aIus U I0Ka3aTeIbHOCTh
H3J10)KEHUS.

Peun HerpamoTHas. JOOMHATENBHBIC H
YTOYHSIIOIIIE BOTIPOCHI MPETOIaBaTeIIs
HE MPUBOIST K KOPPEKIIMU OTBETA
CTYACHTA HE TOJBKO Ha MOCTaBICHHBIN
BOIIPOC, HO M HA APYTHE BOIPOCKHI
JIACIUIIINHBL.

Komnerennuu He copMHpPOBAHEI

60-0

HE C®OPMU-
POBAHA
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IaTuropckuii MeauKo-papManeBTHYSCKUI HHCTUTYT — (PHIH AT
roCyIapCTBEHHOI0 OK/IKETHOI0 00Pa30BaTEJIbHOI0 YUPEKICHHS BbICHICTO
npogeccnoHaIbLHOr0 00pa3oBanusi «BoJsrorpaackmii rocyapcTBeHHbIH
MEIUIUHCKUI YHUBEPCUTET)

MunuctepcerBa 3a1paBooxpaHenusi Poccuiickon Degepanun

Kadgpeopa puzuxku u mamemamuxu

B.T. Kazyo, I0.A. bonzosa

MeToan4yeckune yKa3aHusl M0 BbINOJHEHUIO KOHTPOJIbHOU Pad0ThHI
no AucuuIuinHe MaremaTuka
JJIA CTYJAeHTOB 1 Kypca
HanpasJienus 38.03.02 «MeHexkMeHD)
(3aounas popma)

HsaTuropck 2020
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1.O01mme mos10:xeHNst
I.1. lesu m 3a1aun KOHTPOJIbHOI PadOTHI

[lenpi0 BBIMOJHEHUS KOHTPOJIBHOM  pabOTHI SBISIETCS YTIyOJieHHE W
3aKpEIICHUE TEOPETUUYECKUX U MPAKTUYECKHX HABBIKOB HCIOIb3YEMBIX JIJIS
pelIeHrs KOHKPETHBIX MPAKTUYECKUX 3a/1a4ulo AUCHUILTNHE « MaTtemaTukay.

OcHoBHast 3ajaua JaHHBIX METOJMYECKUX yKa3aHUW —  OKas3aTh
HEOOXOJMMYI0O TIOMOIIb, & TaK)XK€ TPABWIBHO HAMPAaBUTh YCHUJIUS CTYyACHTa Ha
KAueCTBEHHOE BBIMOJHEHUE KOHTPOJIBHOW pPabOThl MO JUCHUIUIMHE «...».
MeTtonuueckre peKOMEHalMK MpeIHa3HaYeHbl ISl CTYJACHTOB 3a04YHON (hOPMBI
oOyuenust HampasieHust 38.03.02 «MeHEIKMEHT» W COCTaBIEHBI C Y4ETOM
COBPEMEHHBIX TPeOOBaHUM K KOHTPOJILHBIM paboTaMm.

1.2. IlopsioK U CPOKH BHINOJIHEHUS KOHTPOJIbLHOH PadoThI.

3ajgaHusl MO KOHTPOJBHOM paboTe BBIJAIOTCS B CPOKH, YCTAHOBJIECHHBIC
y4eOHBIM IJ1aHOM. PaGoTa BBITIONHSETCS CTYJACHTOM B TEYEHHE Y4eOHOro
CEMECTpPA, B COOTBETCTBUU C KAJIEHAAPHBIM I'papUKOM.

[Iporuecc BINONMHEHUSI KOHTPOJIBHOM padOThI BKIIOYAET CIIEAYIOIINE ATAIbI:

® 110/100p ¥ U3yUYEHHE JTUTEPATYPHI [0 TEME;

® HANMCaHWE KOHTPOJIBHON pPadOTHI;

3aBeplleHHAass KOHTpoJibHas paboTa, ohOopMIIEHHAs AOKHBIM 00pa3oM,
MOJIMUCHIBACTCA CTYACHTOM Ha TUTYJIBHOM JIMCTE W CHAeTCS MJsl MPOBEPKU B
METOIMYECKUI KaOuHEeT (aKkyabTeTa 3a04HOr0 OOy4YeHHUs HE IMO3]IHee, YeM 3a 2
HEJENH /10 C/layM 3a4aTta WK SK3aMeHa.

3adeT 1Mo KOHTPOJILHOUM padoTe ABJSETCS 00s13aTEILHBIM YCIOBUEM JIOMMYyCKa K
DK3aMEHY WJIY 3a4ETy.

1. CTpykTypa u conep:;kanue padoThl
TpebOoBaHus K cOeP:KAHUI0 KOHTPOJIBLHON padoThI
3a Bce CBeJEHUS, U3JIOKEHHBIE B KOHTPOJIBHOU paboTe, W 3a MPaBUIBHOCTh
BCEX JAHHBIX OTBETCTBEHHOCTh HECET CTY/CHT - aBTOP Pa0OTHI.
CTpykTypa KOHTPOJIbHOW pabOThl COAEPKUT CIEAYIOIIUE 00s3aTelIbHbIe
AIIEMEHTBI:
TUTYJIbHBIN JIUCT;
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OCHOBHAsI YacCTh;

oubmorpaduyecKuil CrucoK;

npuioxxeHue(s) (mpu HEOOXOAUMOCTH).

TuTyabHBIA JUCT SBISCTCS MEPBOM CTpaHUIIEHM KOHTPOJIBHOM pabOThl H
odopmisiercss o ycranoBiieHHON ¢Gopme ([Ipumoskenne 1). TUTYIbHBIN JUCT HE
HymepyeTtcs. Ha mepBoi cTpaHniie OCHOBHOTO TECTA CTaBUTCS HOMED 2.

CopnepxaHre OCHOBHOI 4YacTH pabOThI MOMDKHO BKIo4daTh 10 3amad um
TECTOBBIE 3aAaHus U3 10 BOnmpocos.

Kcepokonuu K peleH3upoOBaHUIO HE JOIYCKAKOTCS.
Bce crpanuiipl paboThl JOKHBI OBITh IPOHYMEPOBAHBI.

B paboTy nomkHBI OBITH BKIIIOUEHBI BCE 3aJjauM, yKa3aHHbIE B 3aJ]aHUMU,
CTpPOTrO [0 CBOEMY BAPUAHTY.

KOHTpOJIBHLIe pa60T1>1, CoACpKamue HC BCC 3aJa4d 3aJaHHA, a TaKIKC
COACpKAIMC 3aJa49 HC CBOCI'O BapHaHTa, HC 3aUUThIBAIOTCA.

Pemenus 3aa4 HaAo paclojJaraTb B IIOPAAKC HOMCPOB, YKAa3dHHBIX B
3a/IaHUAX, COXPaHiAd HOMCPA 3a1a4.

Hepea pPCIICHUCM Ka)K,Z[OI;'I 3ala4 HaJJO BBIIINCATh ITIOJITHOCTBIO YCIIOBHC.

Pemenus 3amauy ciemyeT wu3naratb NoJApoOHO, aKKypaTHO, COIMPOBOXKIAs
dbopmynamMu, TMPOMEKYTOYHBIMH BBIUYMCIICHUSMU, BBITIOJNHAS HEOOXOIUMBIE
yepTexu. DopMyIibl HAOUPAIOTCs B pelakTope GopMyIt.

OTBeThl Ha TECTOBBIC 3aJlaHMs 3AMUCBHIBAIOTCS B TAOJIWIy HAa OTAEIBbHOMN
CTpaHHIle KOHTPOJIbHOU paboTel. Hampumep, puc. 1

127



OTBeTBI HA TECT

Neompoca | O1eet
1. A
2. B
3. B
4. A
5. D
6. C
7. C
3. C
5. A
10. A

Puc. 1

B KOHIIC pa6OTI>I CICAYCT YKa3aThb HCIIOJIB30BAHHYIO JIUTCPATYPY.

bubauorpadguyecknii CNMCOK BKJIIOYAECT U3YUYEHHBIC W UCIIOJIb30BAHHBIE B
KOHTPOJILHOM paboTe MCTOUYHUKH. bubnuorpaguieckuil CriMcoK CBUIETEIBLCTBYET
O CTEMEHU U3YYEHHOCTHU MpoOJeMbl U CHOPMUPOBAHHOCTH y CTYACHTA HABBIKOB
CaMOCTOSATEIIbHON paOOTHI.

B npuioxkeHUss BKIIOYAIOTCS CBSI3aHHBIC C BBINOJHEHHONW KOHTPOJIbHOM
paboToif MaTepuabl, KOTOPBIE MO KAKUM-IMO0 MPUUMHAM HE MOTYT OBITh BHECEHBI
B OCHOBHYIO YacCTh: CITIPABOYHbIE MaTepHUasbl, TAOIUIIbI, CXEMBI.

I11. TpeboBaHus k 0popMJIEHUIO KOHTPOJIBHOH PadOTHI

KoHnTtponbHas paboTa 10pKHA OBITH BRIMOJHEHA B I€YATHOM BapHaHTE B BUJIE
TEKCTa, MOATOTOBJICHHOTO HA MEPCOHAIIBHOM KOMITBIOTEPE C MIOMOIIIBIO TEKCTOBOTO
penakTopa W OTIIEYaTaHHOTO Ha TPHWHTEpe Ha juctax (opmata A4 ¢ OmHOU
CTOPOHBI. TEKCT Ha JHCTE JOJDKEH MMETh KHW)KHYIO OPHUCHTAIUIO, albOOMHAas
OpHEHTAINS JTOMYCKAETCS TOJIBKO IS TaOJIUI] U CXeM TIpriIokeHuil. OCHOBHOM
1BET MIpUQTa - YSPHBIH.

ITapamerpsl cTpaHULbI
Pazmep Oymaru — A4 (297x210 mm).

OpI/IeHTaHI/IH CTpaHHUIIbl — KHHUKHA.
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JleBoe nose — 3 cm.
Bepxnee noiue — 2 cm.
[IpaBoe mone — 1,5 cm.
Hwxuee none — 2 cM.

®opmart wpudTa
IpudT — TimesNewRoman.
Pa3mep mpudra — 14 or.
Macmrab mpudra — 100%.
HNuTepBan — 0ObIYHBIN.

dopmMmar ad3ana

BripaBHUBaHNE — 110 HIUPUHE.
Orcrtyn cieBa — 0 cM.
Otctyn cnpaBa — 0 cMm.
Otctyn nepBo# cTpoku — 1,25 cm (MSITh 3HAKOB).
MexcTpounslii uutepBai — 1,5.
WuTepBan nepen u nocie Kaxaoro adzamna — 0 oT.

CrpaHunbl HyMepyroTcs apaObckumu nudpaMu ¢ coOJIOJIEHUEM CKBO3HOM
HyMepaluu 1o BceMy TEKCTy (HyMmepalus CTpaHull - aBToMaTuueckas). Homep
CTpaHUIbl POCTABIISIETCA B IIEHTPE HIKHEH yacT jucTa 0e3 Touku. B obiryro
HYMEpaIuIo BKJIIOYAIOT TUTYJIBHBIN JIMCT, MJIaH pabOThl, HO HOMEpP CTPaHUIIbI Ha
HUX HE MpocTaBisitoT. TakuM oOpa3zoMm, paboTa HauMHAETCA C 3-i CTpaHUIBL
ITpunoskeHus: BKIIOYAIOTCS B OOLIYI0 HyMEPALIUIO CTPAHHMIL.

Hudposoii (rpadpuueckuii) maTepuaJ (Jajiee - MaTepualbl), Kak MpaBuio,
odopmisieTcss B Buje TaOiuil, rpaduKoB, JuarpamMMm, WUTOCTPAUM U MUMEET TI0
TEKCTY OTHAEIbHYI0 CKBO3HYIO HYMEpAlMIO i1 KaXJIOro BUJAa MaTepuaia,
BBINIOJIHEHHYIO apaOCKuMu Ludpamu.
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BHUMAHME! KontponsHas paboTa MOXET OBITh HamHMCaHa BPYYHYIO Ha
muctax popmara A4 akKypaTHO CO BCEMH TEKYIIMMH BBIKIaIKaMH U (OPMYyIIaMH,
C coOItoIeHuEM TpeOOBAaHUMN, TIPEIBSIBISIEMBIM K TIOJISIM U HyMEpaIiy CTPAHHIL.

KosimdecTBo cTpok Ha cTpanuiie ot 28 mo 33.
IIpaBuaa opopmiieHust TadIMLY

Tabmuubl TPUMEHSIOT IS HATJSTHOCTH Pe3yJbTaTOB pacdeTa. Tabmuia
npecTaBiIsieT co0oi crnocod mojgaun MHGOpPMAIMU B BUJE TEPEUHs CBEICHUH,
YHCIIOBBIX JAHHBIX, MPUBEICHHBIX B OMPEICICHHYIO CUCTEMY M Pa3HECEHHBIX MO
rpadam (KoJIOHKaM).

Tabnuiry, B 3aBUCUMOCTH OT €€ pa3Mepa, MOMEIIA0T MOJT TEKCTOM, B KOTOPOM
BIIEPBBIE JIaHA CCHUIKA HA Hee, WIM Ha CJeAyIolled CTpaHuIlle, a IpHu
HEO0OXOIMMOCTH, B MPUIIOKEHUH K JOKyMEHTY. Tabnuiia Ha IpYryr0 CTpaHUILY HE
nepeHocutcst! Tak kak TaOiMIla WUIIOCTPUPYET PEIICHUE 3aJadyd, TO Ha3BaHUE
Tabnuipl He Tpedyercsa. JlocTaTouHO yka3aTh HOMEp, €Clid TaOJuIl HECKOJIBKO U
OHM pa3MEIleHbl BHE TEKCTA pelIeHus 3a1a4u (puc. 2).

Taonumoa 1

X; D X Xeu (Xwh | () pi
2 0.05 0.1 6.1 3721 | 1.8605
3 0.15 0.6 31 16.81 | 2.5215
6 0.1 0.6 2.1 441 0,441
8 0.3 2.4 0.1 0,01 0,003
10 0.2 2 1.9 3.61 0,722
12 0.2 2.4 39 15.21 | 3.042

8.1 8.59

Puc.2

IIpaBuaa opopmiienust rpaduyeckoro marepuaJjia

K rpaduueckomy marepuany OTHOCAT IuUarpammbl, rpaduku, HEOOXOAUMbIE
Ui wumocTpauun perienus. Crenyer coOnmonaTh COOTBETCTBUE TpaUuecKoro
MaTepuanga TEKCTy paboThl. Pa3pemiaercsi BBINOJHATH WIUTIOCTPALlMM B JIFOOBIX
[[BETaX Ha I[BETHOM IIPUHTEPE, 00ECIIEUMBAIOIEM BBICOKOE KaueCTBO MEYaTH.

Wnmoctpaniu MOTYT OBITh PaclojOXEeHbl KaK IO TEKCTy JOKyMEHTa
(BOBMOXKHO OJIMKE K COOTBETCTBYIOIIMM YacTsiM Tekcra). Wmmoctpaumm, 3a
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WCKITIOUCHUEM WLUTIOCTPAIlMN TPUIIOKEHUH, CJIeAyeT HyMepoBaTh apaOCKUMU
nrdpamu CKkBO3HOM Hymepaluen (Hanpumep, «Puc. 1»).

JlomyckaeTcst Hymepanus rpaguueckoro Marepuaina B mpeaenax pasaena. B
ATOM CJIy4ae HOMEp PUCYHKa COCTOMT U3 HOMEpa paszjiena U MOopsIKOBOrO HoMepa
PHUCYHKA, KOTOpBIE pa3IesiOT TOYKOM.

IIpaBuia Hanucanusi OyKBeHHbIX a00peBHATYP

B koHTpodbHON paboTe MCMONB3YIOTCS TONBKO OOIICTTPUHSITHIE COKPAICHHUS
u ab0peBuaTypsl. B TexcTe paboThl MOTYT OBITH HCTOJB30BaHBI TAKKE BBOIUMBIE
aBTOpOM OyKBEHHBIE a0OpEBHATYPHI, COKPAIIEHHO O00O03HAYAIONIIME KaKue-IUO0
HOHSTHS U3 COOTBETCTBYIOIIMX obOsacTeil 3HaHud. [lpu 3TOM nepBoe ynoMuHaHue
Takux abOpeBUATyp YKa3blBaeTCd B KPYIJBIX CKOOKax IIOCNIE€ IOJHOTO
HAaMMEHOBAaHUS, B JAJIbHEHIIEM OHU YIOTPEOIIAIOTCS B TEKCTE 0€3 pacin(ppOBKH.

I[IpaBuia opopmiieHHs NPHIOKEHUN

B npunoxkeHHsIX NOMENIAeTCd MaTepuali, IOMOJHSIOMMNN KOHTPOJIBHYIO
paboTy M HOCSUIUMN BCHOMOTaTeNbHBIA XapakTep. [IpuinoxeHusMu MOTyT OBITh,
Hampumep, Tpaduueckuii marepuan, TaOauibl OoJdbIIoro (opmara, pacyeTsl,
OMHUCaHusg adroput™MoB W T.1. [lpunoxkeHue oQOPMISIOT Kak MPOJOKEHUE
JJAHHOTO JIOKYMEHTa Ha TMOCJEIYIOIUX €ro JMCTaX WM BBITYCKAIOT B BHUJIE
CaMOCTOSITEJILHOTO IOKYMEHTa. B TekcTe JOKyMeHTa Ha BCE MPHIIOKEHUS JOJIKHBI
OBITH JIaHBI CCHUITKH.

Kaxnoe npunoxxkeHue ciaeayeT HAYMHATh C HOBOM CTPAaHUIBI C YKa3aHUEM
HaBepXy IocepeauHe cTpaHulbl cioBa «lIpunoxxkeHne» M ero 0003HAYEHUS.
[IpuiioxkeHne NODKHO MMETh 3arojiOBOK, KOTOPBIM 3alUCBIBAIOT CHUMMETPUYHO
OTHOCUTEJIBHO TEKCTa C TMEepPBOW MPOMUCHOW OYKBBI OTIEIBHON CTPOKOW H
BBIICIISIFOT TIOJTY>KUPHBIM MIPUGTOM.

[Tpunoxenuss ooOpMIISIOTCS HA OTACIBHBIX JINCTAX, IPUUEM KaXKI0€ U3 HUX
JIOJDKHO HMETh CBOM TEMAaTUYECKHMW 3arojoBOK W B MPABOM BEPXHEM YLy
cTpaHullbl Haanuch «lIpunoxkeHue» C ykKazaHHMEM €ro MOPSAJIKOBOTO HOMEpa
apabckumu nuppamu (Hanpumep: Ilpunoxenue 1, Ipunoxenue 2 u 1.1.) Eciiu B
paboTe ecTh MPUJIOKEHUS, TO Ha HUX JIaI0T CChUIKY B OCHOBHOM TEKCTE PabOTHI.

[Ipunoxenusi, Kak TPaBWIO, BBHIIOJHAIOT Ha JMcrtax ¢opmara Ad4.
Honyckaercs opopMiisaTh pUIoKeHUs: Ha JucTtax popmara A3, Adx3, Adx4, A2
u Al o I'OCT 2.301.

131



IIpaBuia opopmiieHus OuMOINOrpadPpuIecKoOro CNUcKa

bubmmorpaguyeckuii CIUCOK OMKEH OBITh BBHIMOJIHEH B COOTBETCTBHH C
'OCT 7.82.2001 «Cuctema crangapToB Mo uH(popmanuu, OUOIUOTEUHOMY H
u3areabckoMy neny. OTueT o HaydHO-UcciaeaoBarelbekoi pabore. CTpykTypa u
npaBuwia oQopMIIeHHs» W TpaBWIaMH  OMOIMOrpadHUUecKoro  OMHMcaHUs
nokymeHnToB 'OCT 7.1-2003 «bubnuorpaduueckas 3anuch. bubmuorpaduueckoe
OTIHCaHUE.

PekoMmeHnyeTcsi MpeACTaBIsATh €AUHBIA CIHCOK JIMTEPaTypbl K paboTe B
neiaoM. Crnucok 00s3aTeNbHO JIOJDKEH ObITh NMpoHyMmepoBaH. Kaxablii MCTOYHHMK
YIOMHUHAETCS B CIIMCKE OJWH pa3, BHE 3aBUCUMOCTU OT TOT0, KaK 4acTO Ha HEro
JIENAeTCsl CChIIIKA B TEKCTE Pa0OTHI.

Hanbonee ynoOHbIM siBIIsieTCsl andaBUTHOE PACIOIOKEHHE MaTepuala, Tak
KaKk B OTOM CJIy4yae NPOU3BEICHUS COOMPAIOTCS B ABTOPCKUX KOMIUIEKCAX.
[IpousBeseHrs OAHOTO aBTOpa PACCTABISIOTCS B CHUCKE MO aindaBUTy 3arjiaBUi
WM TI0 MEpe M3aHus.

IHpumepsl OuOaMorpapuuyeckoro ommcanus aokymenros (I'OCT 7.1-
2003)

1. HopmamueHno-npasosvie 00KyMeHmMblL:

1. Koncrutymus (OcHoBHOM 3akoH) Poccuiickoit ®@enepaunn [Tekcr]:
odur. Tekct. — M.: Mapketunr, 2001. — 39 c.
2. Poccuiickas ®eneparus. 3akonbl. O BOMHCKOM OOS3aHHOCTH U

BoeHHOU ciyx0e [Tekct]: denep. 3axon: [mpunsit ['oc. Jlymoit 6 mapta 1998 r.:
0100p. CoBetom Denepannu 12 mapra 1998 r.]. — [4-¢ u3a.]. — M.: Ocp-89, 2001.
—46 c.

3. ['paxxnanckuii mpoueccyanbubiii kojgekc PCOCP [Tekcr]: [mpunHsT
TpeThelt cec. Bepxos. Coseta PCDOCP miectoro co3biBa 11 utons 1964 r.]: oduwuir.
TEKCT: Mo cocTosiHuio Ha 15 Hos6. 2001 r. / M-Bo toctuniuu Poc. denepanuu. —
M.: MapketuHr, 2001. — 159 c.

2. YueOHnuxu u yueonwie nocoousn:

Knuza c 00num aemopom

banabanos, W.T. Bamornsie omnepanuu [Tekct] / W.T. banabanoB. — M.:
duHaHcH ¥ cTaTUCTHKA, 1993, — 144 c.
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Knuza c 0syma asmopamu

AzuxoBa, C.I'. CrpykrypooOpa3zyromue (QakTopsl YCTOWYHUBOTO Pa3BUTHS
pernonansHOM 3K0HOMHKH [Tekcr] / C.I'. Asmkxoma, O.JI. Tapan. — Hampuwmk:
[Tomurpadceepsuc u T, 2004. — 180 c.

Knuza ¢ mpema asmopamu

bytor, B.1. OcHoBbI pernonanpHOM dkoHOMUKH [Tekct] / B.W. bytos, B.IT.
Urnaros, H.I1. KetoBa. — PoctoB-0//1: Mapt, 2000. — 448 c.

Knuza ¢ namuro asmopamu u 6onee

Uctopuss Poccun [Tekct]: yued. mocobue Juisi CTYyIEHTOB BCEX
cnenuanbHoctelt / B. H. boikoB [u np.]; oTB. pen B. H. CyxoB; M-Bo o0pa3zoBaHus
Poc. ®eneparnun, C.-IlerepO6. roc. necoTtexH. akaa. — 2-¢ u3., nepepad. u mom. /
npu yuactuu T. A. Cyxosoii. — CII6. : CII6JITA, 2001. — 231 c.

Coopnuk

Manpiii 6u3Hec: mepcrnekTuBbl pa3BuTus [Tekct]: c¢6. ct. / mon pen. B.C.
AxaeBa. — M. : UHUOH, 1991. — 147 c.

Juccepmayuu

Tapan, O.JI. Teopus U METOAOJOTHS OLEHKA AaCUMMETPUU U
MPOCTPAHCTBEHHOW  MOJSPU3ALMM  Pa3BUTUA  PETMOHAIBHBIX  COLMAIIBHO-
SKOHOMHUYECKUX cucTeM [Tekct]: muc. ... m-pa. s3koH. Hayk: 08.00.05: 3amuieHna
04.03.09: ytB. 26.06.09 / Tapan Oner Jleonunosuu. — CtaBpomnoJib, 2009. — 370 c.

Aemopeghepam ouccepmavyuu

Epemenko, B.W. FOpunudeckas pabora B yCIOBHSIX PHIHOYHON 3KOHOMHKHU
[Texct]: aBTOped. auc. ... KaHA. roopuia. Hayk: 3ammmiera 12.02.2000: yts.
24.06.2000 / B.1. Epemenko. — bapnayn: U3a-so AADII, 2000. — 20 c.

H3 coopnuka

AngpeeB, A.A. Ormnpenensdione 3JIEMEHTHl OpraHv3aldud  Hay4dHO-
uccienoBarensckon padotel [Tekcr] / A.A. AnapeeB, M.JI. 3akupos, I.H.
Ky3bpmun // Te3. noki. mexBy3. koH®. bapuayn, 14—16 anp. 1997 r. — bapnayn :
N3n-Bo Anr. yu-Ta, 1997. — C. 21-32.

U3 cnosapa
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XynokHUK K KUHO [TekcT] // DHIMKIone IMuecKuii CII0Baph HOBOTO 3PHUTEIIS.
— M. : [UckyccTBo], 1999. — C. 377-381.

3. Ilepuoouueckue uzoanus
U3 scypuana

['yaxos, B.A. UccnenoBanue MOJIEKYISIPHOW U HAAMOJIEKYJIIPHOM CTPYKTYPbI
pana KugkokpucTaumueckux mojguMmepoB [Tekct] / B.A. T'yakoB // XKyph.
CTpyKTyp. xumuu. — 1991. — T. 32. — Ne4. — C. 86-91.

H3 2azemut

['opn, P. CkayTsl Beitin u3 noanoubs [ Teker] / P. ['opn // Yuur. raz. — 1991.
— Ne38. - C. 9.

4. dnekmponnuvie pecypcol

Inexkmponnuslii pecypc 10KanvbHo2o oocmyna (CD)

Omnucanue >JEKTPOHHOTO pecypca B obnactu «ABTop» M «CBeneHus 00
OTBETCTBEHHOCTH» OCYILECTBIIACTCS MO MPABUJIAM ONUCAHUS KHW)KHOTO M3JaHUs.
O0o03HaueHne MaTepralla IPUBOJAT Cpa3y IMOCIE 3arjaBus B KBaIpaTHBIX CKOOKaX:
[DnexTpoHHbIi pecypc]. [Ipumep:

Hane, Bragumup HMBanoBu4. TOJIKOBBIN CIIOBaph HUBOTO BEJIMKOPYCCKOTO
a3bika Bnagumupa Jlans [DneKTpoHHbIN pecypc]: moAroT. no 2-my ned. u3g. 1880-
1882 rr. — DnektpoH. aad. — M. : ACT, 1998. — 1 anektpoH. ont. auck (CD-ROM)
— (OnexTpoHHAas KHUTA).

InekmpoHHoe yuedHoe nocodoue u3 10KaIbHOU cemu

3aukun /. A., OBuunkun B. A., Ilpyr 3. B. COopHuK 3amau mo oOuemy
Kypcy pusuku [Dnexrtponnsiit pecypc|/ Tom. momutexs. yH-T. Tomck, 2005. 3ari.
C TUT. dKpaHa. DJEKTPOH. Bepcus med. myonukauuu. JJocTyn u3 KoprnopaTUBHOM
cetu  TIIV. - Cucrem. TpeOOBaHUS: Adobe  Reader. URL:
http://www.lib.tpu.ru/fulltext2/m/2005/mk4.pdf (nata oopamenms: 01.04.2011).

Caur

HanmmnonanbHbIi HUCCIIE0BaTEILCKUMN ToMmckui MOJIUTEXHUYECKUH
YHUBEPCUTET [DJEKTpOHHBIM pecypc]: odun. caitt. Tomck, 2002. URL:
http://www.tpu.ru (nata obpamenus: 17.03.2011).
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KPUTEPUHU ONEHKHU KOHTPOJIBHbBIX PABOT

ATTecTanysi O KOHTPOJBHOW paboTe MPOW3BOAUTCS B BHAE €€ 3allIUTHI.
3ammTa  KOHTPOJBHOW  pabOThl  MMEET IeNblI0  MPOBEPUTh  KauecTBO
CaMOCTOSITENIbHOM pabOThI CTYJI€HTAa HaJ TEMOW U €ro CIIOCOOHOCTU K TBOPYECKOU
NESATEIBHOCTH.  3allliTa KOHTPOJBHOW pabOThl COCTOUT M3 OTBETOB HA
IIOCTaBJICHHBIE MIpenojaBaTesieM BOIpockl. B mporecce Oeceapl co CTyAEHTOM
BBUSICHSIETCS €r0 TEOpeTHYecKasl MOATrOTOBKA MO JAHHOM TeMe (BOIPOCY), 3HAHUE
OCHOBHOW JIUTEpaTypbl, YMEHHE aBTOpa H3JaraTb U OOOCHOBBIBATH PE3YJIbTATHI
CBOEro HccieoBaHusA. PenieHne 00 OneHKEe KOHTPOJBbHOM padOThl MPUHUMAETCS
0 pe3yiapTaTaM aHajiu3a MPEAbSIBICHHON KOHTPOJIBHOW paboThI, [TOKIana
CTYJICHTA ¥ €r0 OTBETOB HA BOIIPOCHI.

CrTyieHT, YCHNENHO 3alllUTUBIIMA KOHTPOJBHYIO paboTy, IOMyCKaeTcs K
craye 3auéra u (wim) dk3ameHa. [IpemojaBaTento MpenoCTaBIAETCS MPaBO
OpUHATHA 3a4€Ta B BUJE KOHTPOJBHONW pabOThl Ha NPAKTUUYECKOM 3aHSTHH.
KonTponbHas paboTa oneHHBAETCsl MPENOoJaBaTeleM OTMETKAMHU «3aUTEHO» HIIU
«He 3auTeHo». Kpurepun olieHKH 3HaHUI 00yYaroIINXCs:

OreHKa «3a4TEHO» BBICTABISICTCS, €CJIM O00YYAIOIIUKCS 3HACT MPOTPAMMHBIN
Marepuall, NpaBUJIbHO pemni 3anadyn u umeer 60 % MpaBUWIBHBIX OTBETOB Ha
TECTOBbIC 3aJaHUS.

OrneHka «HE3auTeHO» BBICTABISICTCS, €CJIM MPOMYIIEHO PEIICHUE XOTS Obl
OJTHOM 3a7auM W/uin HeBepHO BbITTOTHEHO 20% (2 u3 10 3ama4) u Oonee 3agaHuit
W/WIA KOJIMYECTBO BEPHBIX OTBETOB B TECTOBBIX 3aJaHusX MeHbie 60%.
KontponsHas pabota MOXKET OBITH HE3auTeHa, €CJIM B PEHICHUAX 3aaad
OTCYTCTBYIOT HEOOXOAUMbBIE (POPMYJIIBI U OOBSICHEHUS.

BapuaHT KOHTPOJIbHOW PadOTHI:

Bapuant 1

1. M3 CKOJIBKHX pa3iIMYHbIX NPEIMETOB MOXKHO COCTaBUTh 210 pa3memieHuin
10 2 DJIEMEHTA B KAXKIOM?

2. B rpymne 15 crymentoB. W3 HMX OAMH CTYJIEHT HMEET
HEYJOBJICTBOPUTEIBHYIO OIIEHKY 10 MaTemaTuke. [1o ciucky Haygady oToOpaHsbl 5
cTtyneHToB. KakoBa BEpOSITHOCTH TOr0O, YTO CpeaAu OTOOpaHHBIX CTYJICHTOB
OKa)KETCsI CTYJICHT C HEYJIOBJIETBOPUTEILHON OIIEHKOW 110 MaTeMaTUKE?
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3. B anTedyHoM ckJ1aJie Ha BXOJIHOM JABEPHU U HA OKHE YCTAHOBJIEHO 110 OJTHOMY
JATYMKy OXPAaHHOM curHanmusauuu. M3-3a CWIBHOW TpO3bl 3TH JAaTYMKU HHOIZA
CpabaThlBalOT M BBI3BIBAIOT, B CBOIO O4YEpedb, CpadAaThIBAHUE CUTHAIU3ALIUU.
BeposiTHOCTH cpabaThiBaHMs IIPU 3TOM AaTyuka Ha aBepu pasBHa 0,1, a Ha OKHE -
0,2. HaiiTu BepOSTHOCTH TOrO, YTO BO BpeMsl Tpo3bl CpabOTaeT TOJNBKO OAMH
aTYUK?

4.IlapTuss UWMIOPTHOTO TOBapa IMPOBEPSETCS TpeMsi HE3aBUCUMBIMU
naboparopusiMi. B ciyuae OTpUIIATEIBLHOIO 3aKIIOUYEHHUSI O KauyecTBE TOBapa,
MOJIYYCHHOTO XOTSI ObI OT OJHOW JabopaTopuu, BCS MapTUsS TOBapa OpakyeTcs.
KakoBa BeposITHOCTH TOr0, 4TO OyJET MPOMYIIEH TOBAp IJIOXOr0 KauyecTBa, €Clu
BEPOSTHOCTH IIPOMYCTHTh Opak JUIs TEpBOM, BTOPOM U TpeTheil abopaTtopuid
cocTapisaioT coorBeTcTBeHHO 0,1 0,15 1 0,127

5. B xopoOKy, rjie HaxoaATca S5 CTEp>KHEH JJI1 aBTOPYYEK, MPEACTaBISIONINX
co0Oll OcCTaTKu OT TMPOAAKU CHUHUX, TONYyObIX W (UOJIETOBBIX CTEPKHEH
nomertaercs 30 cunux crepxuei. [locie aToro comepxumMoe KOPOOKH TIHIATEIHHO
nepeMemnBaeTca. KakoBa BEpOsITHOCTh TOTO, YTO MEPBBIM NPOJAHHBIA Hayraj U3
ATOI KOPOOKU CTEPIKEHb OKAKETCSI CUHUM, €CJIM PABHOBO3MOXHBI BCE BO3MOKHbIC
MPETOIOKEHNS O IEPBOHAYAIBHOM COCTABE CTEPKHEN?

6. KakoBa BepOSTHOCTh TOr0, YTO B MapTHUH TaOJETOK, HACUUTHIBAIOIICH
10000 wtyk, He Gosie 20 OKaXyTcs HECTaHIAPTHBIMU, €CIIM BEPOSITHOCTH TOTO,
YTO OTJIeNIbHAs TabJIeTKa OKaXKeTCsl HeCTaHaapTHOM, coctanisier 0,00127

7. Hahthm  MaTeMaTH4YeCKOE€  OXHUAAHUE, JIUCIEPCUI0 U CPEIaHEe
KBaJpaTUYECKOE OTKIOHEHUE NIMCKPETHOM CIIy4alHOM BENWYMHBI X, 3aJaHHOU
3aKOHOM pacipeaccHUsI.

Xi 0 1 2 3 4 5 6

pi 0,03 0,06 0,11 0,17 0,23 0,22 0,18

8. MareMarnueckoe OKHJIAHHE WU CPEAHEE KBAAPATUUECKOE OTKIOHCHHE
HOPMAJIBHO PACIPEACIEHHON CIIy4ailHOM BEeUYMHBI X COOTBETCTBEHHO paBHBI 24
u 2. KakoBa BepOATHOCTb TOTO, UTO B PE3YJIbTATE UCMIBITAHUSA X TPUMET 3HAUCHUS:

a) B untepBaiie |20; 23[ ?
0)menbiue 207

9. 13 renepanbHO COBOKYITHOCTH M3BJIeUeHA BbIOOPKA 00bEMa n=13:
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BapuanTtax; | -1,5 | -1,2 | -0,8 | -0,4 0 0,5 0,9 1,3 1,8

yacToTa mj 1 2 2 1 1 1 2 2 1

Ouenuts ¢ HaaExHOCTHIO 0,95 MaTeMaTnyeckoe 0KUJaHue || HOpMaJabHO
pacnpenes€HHOro npu3Haka X reHepalbHOW COBOKYITHOCTH IPY ITOMOIIN
JIOBEPUTEIILHOIO NHTEPBAJIa.

10. Haiitu xoadduireHT Koppensiium, ypaBHeHue perpeccuu Y Ha X,
IPOBEPUTH 3HAUUMOCTb MOTYYEHHOT0 KoapduimenTa koppemnsaun npu o.=0,1.

X 13,5 9| 135 7 14 13| 75 11| 85 12

v 42,4 | 40,8 46| 42,4 42,4 43,4 486 | 47,4 | 40,6 40

TECT 1

Bonpoc Nel

Kakoe co0ObITHE ABJISIETCH HEBO3MOKHBIM COOBITHEM?

Co0bITHE, KOTOpOE JIMOO OCYIIECTBUTHCS B PE3YJIHTATE UCTIHITAHNUS,
a) 1mbo HeT.

Bce coObITHsI, KOTOpPBIE TPOU3OILIN B PE3YIbTATE UCIIBITAHNUA.
Bcsikuit pe3ynbraT UCIIBITaHUS.
CoObITHE, KOTOPOE 00SI3aTEIBHO OCYILIECTBUTCS B pe3yibTaTe

d) wucoeITaHMs.

CoObITHE, KOTOPOE HE MOKET OCYIIECTBUTHCS B PE3YJIbTATEe UCTIBITAHMS.

Bonpoc Ne2

Ha rpaguxe npeacrasiieH NOJUIOH 4YaCTOT CTATUCTHYECKOI0
AUCKPETHOI0 psiia pacnpeneaenus. Onpeaeaure mapaMerp a, ecjim 00bem
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BbIOOpKH N=20

o
° 2 5 4 5 6 F X
3)
a)
2
b)
40
c)
6
d)
11
e)
Bonpoc Ne3

B kop3une jgexut 10 mapos: S KpacHbIX, 2 cUHUX U 3 3ejieHbIX. HailTu
BEPOSITHOCTH TOI'0, YTO NEePBbIA HAY a4y M3BJICYEHHbIN MIap — Oe/bIi.

2
a)

b)
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by | b

c)
-1
d)
1
e)
Bonpoc Ne4
Kakoe co0bITHE sIBJISIeTCH CJIy4allHBIM COObITHEM?
CoOpITHE, KOTOPOE HUKOT/Ia HE MOXKET OCYIIIECTBUTHCS B PE3yIbTaTe
d) MCIBITAHUI.
CoObITHE, KOTOPOE MO0 OCYIIECTBUTCS, TMOO HE OCYIIECTBUTCS B
b) pesynbraTe UCHBITAHUS.
CoObITHS1, KOTOpPBIE HE TPOU3OMAYT B pe3yJIbTaTe UCIIBITAHNUS.
c)
Co0bITHE, KOTOpOE 0053aTEIHHO OCYIIIECTBUTCS B PE3YyJIbTATE
d) wucmbITaHUA.
YacroTa ucbpITaHuUs.
e)
Bomnpoc Ned5
DJIeMEHTAPHBIMHU COOBITUSIMH (MCX0AAMHU) HA3BIBAKOT
Co0bITHs, 00pa3yrolIne MOIHYIO TPYIITY COOBITUI
a)
CoObITHs1, 00pa3yIoLIie MOJTHYIO TPYIITY HOMApHO HECOBMECTHBIX
b) paBHOBO3MOXHBIX COOBITHIT
CoObITHS, KOT/Ia MOSIBJICHUE OJTHOTO M3 HUX UCKJIIOYAET MOSIBICHUE
C) ApYyrux COOBITHIA

CO6BITI/I$I, KOTOPBIC UMCIOT BO3MOXXHOCTb OATHOBPCMCHHOI'O
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d) ocymiecTBiIeHUs

Bomnpoc Ne6

Yemy paBHA cyMMa BEPOSITHOCTEM MOJHOM TPynnbl cOObITHI?

2.
b)
1.
c)
0<p<l.
d)
0.
Bonpoc Ne7
BeposiITHOCTHBIM CMBIC/I MATEMATHYECKOT0 OKUIAHUS 3aKJII0YAeTCH B
TOM, 4TO

MaTeMaTH4YECKOEe OXKUJAHUE MTPUOTMKEHHO PAaBHO CPEIHEMY
a) apudMeTHUCCKOMY HAOIIOIaeMbIX 3HAYCHHUI CITy4YaiHOW BEITMYMHBI.

MaTeMaTHYeCKOE 0KHUIaHHE IPUOJIMKEHHO PAaBHO BEPOSATHOCTH
b) pacnpenencHus.

MaTeMaTHYeCKOE 0KUIaHHe PUOIMKEHHO PABHO CYMME BEpOSITHOCTEM
C) pachnpejeiieHus.

MaTeMaTHIeCcKOe OKUIaH1e PUOJIKCHHO PABHO CyMME Ha0JI01aeMbIX
d) 3HaveHW# ciy4YaiiHOI BETUYMHBIL.

Bonpoc Ne8

3HayeHus1 QyHKUMHU pacnpeaeleHus NPUHALIEKAT ...

npsmoit ¥ =1
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orpesky [0, 1].

b)
npsimoit ¥ ="
c)
uHTepBany (a,b)
d)
Bomnpoc Ne9
Jlucnepcusi BBIOOPKHU BbIUMCIseTCH 110 Gopmy.ie:
a_ 1 &
= H—I.Z'[xi _x)zmz
a) i=
2oLy (x; - =¥
b) -l =E=‘I
Dy (X)w L3 (5, m,
C) iy

Bonpoc Nel0

NHTEpBAIBHOMN OIIEHKON BEJIMYUHBI X SIBJISIETCS IOBEPUTEIbHBIM MHTEPBAI

(¥ 4%, T+ 4%) g xoropBIA MOMARACT

a) y Ny

OICHKA CPpCAHCH KBAAPATHICCKOU IMOIPCIIHOCTH.
b)

BCPOATHOCTL paClIpCaAcCICHUS.
c)

HMCTUHHOE 3HAYEHHUE C 3aJaHHOM JTOBEPUTEIHHON BEPOSTHOCTHIO.
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Bapuant 2

1. B rpynne 15 crygentoB. M3 Hux HyXHO u30patb 4 penerata Ha
KoH(pepeHno. CKOIBKUMH CITOCOOaMH 3TO MOXKHO CIETaTh?

2. B anteke pabotaroT 4 MyxunHbl U 12 xeHmuH. [lo TabenpHBIM HOMEpaM
HayJady oToOpanbl 8 yenoBek. KakoBa BepOATHOCTH TOTO, YTO CPEIU OTOOPAHHBIX
JIUL OKaXYTCs 3 MY>KUYUHBI?

3. Ilpy MOATOTOBKE K COPEBHOBAHUSAM OACKETOONHMCT MPOBOAUT CEPUIO
TPEHUPOBOYHBIX OPOCKOB C BEPOSITHOCTHIO TOMAJaHUSI MsS4a B KOP3HWHY TIpHU
eauHnyHOM Opocke, paBHOUl 0,9. CkoJIbKO OpPOCKOB HEOOXOAMMO IMPOU3BECTH,
4YTOOBI C BEPOSITHOCTHIO, MEHbIIEH ueM 0,2, MOXKHO ObUIO 0XHJaTh, UTO HE OyneT
HU OJTHOTO ITpoMaxa?

4. BepoATHOCT, XOTA OBl OAHOTO TOMAJAHUS B JIETANIYIO I1I€Jb U3
CKOPOCTpEJIbHOM 3eHUTHOM Iymiky paBHa 0,95. Kakoe konu4ecTBO BBICTPEIOB IS
TOTO HY>XHO MPOU3BECTH, €CIM BEPOATHOCTh MOMNAJaHUS MPU EOUHUYHOM
BbICcTpene coctaisier 0,017

5. Ilpu BbIMOTHEHUU J1AOOPATOPHOW pPAOOTHI MO MHUKPOOMOJIOTHH Ha
BBIPALICHHYIO KYJIbTYypy OakTepuil MOXHO BO3AECHCTBOBATH OJHUM M3 YETHIPEX
npeajiaraeMbIX aHTUOMOTHKOB. BepossTHOCTH TOTO, YTO MEPBBINA, BTOPOW, TPETUI U
YETBEPTHIA AHTUOMOTHUKHN YHUUTOXKAT KYJIbTYpy OaKTepuil COOTBETCTBEHHO PaBHbI
40%, 60%, 88% u 96%. KakoBa BEpOATHOCTH TOTO, YTO BBLIOpAHHBIM Hayrasn
AHTUOMOTUK YHUUYTOXKUT KYJIbTYpy OakTepHii?

6. KakoBa BepOATHOCTb TOT'O, YTO MPH ME€UYATAHUU TEKCTA, HACUUTHIBAOIIETO
2400 3HAaKOB, MAaIIMHUCTKA CJEJIAET POBHO 3 OICYATKH, €CIU BEPOSTHOCTH
COBEPUIUTH ONEYATKY MPU MeYaTaHUHU OJHOTO 3HaKa paBHa (,002?

7. Hautm MareMaTUyeckoe OXUIAaHWUE, JUCIEPCUI0 U  CPEIHEE
KBaJIpaTU4YECKOE OTKIIOHEHUE IUCKPETHOM CIy4YaHOM BeIWYMHBI X, 3aJaHHOU
3aKOHOM pacIpeIeICHUs.

Xi

1,5

3,2

51

7,4

8,9

10,5

0,05

0,09

0,15

0,21

0,29

0,21
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8. MareMarnueckoe OKHJIAHHE U CPEAHEE KBAAPATUUECKOE OTKIIOHECHHE
HOPMAJIBHO PACHPEAECIEHHON CIIy4YalHON BEIWYUHBI X COOTBETCTBEHHO paBHBI 20
u 5. KakoBa BEpOSTHOCTh TOTO, YTO B PE3YJIBTATE UCHIBITAHUS X NPUMET 3HAYCHUS:

a) B uaTepBaste |15;2 5[ ?
0)06omapmue 257

9. U3 renepanbHON COBOKYITHOCTH U3BJICUEHA BEIOOPKA 00BbEMa n=13:

BapuaHTa Xj | 35 36 38 42 45 49 53 55

JacToTa mj 1 2 2 1 2 1 2 2

Havitu:

a) BRIOOPOYHYIO CPETHIOIO;

0) BRIOOPOUHYIO TUCTIEPCHIO;

B) HECMENIEHHYIO OLIEHKY JTUCIIEPCUU;

') UCIIPaBJIEHHOE CpeHee KBAPaTUIECKOE OTKIIOHEHHUE.

10. Haittu ko3 duiimeHT Koppemnsiuu, ypaBHeHHE perpeccur Y Ha X, TPOBEPUTH
3HaYMMOCTh MOJTydeHHOT0 Kod(ddunmenta xoppensuuu npu a=0,1.

X 13 9| 135 7 14 13| 75 11| 85

Y 355| 40,8 36 50| 36,2 35| 48,6 47| 40,6

TECT 2

Bonpoc Nel

Yemy paBHA BEPOATHOCTH HEBO3MOKHOI0 COOBITHS?
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@ 2
(b) -1
(c) O
(d) -5
€ 1

Bonpoc Ne2

D(X)=0,01

JAucnepcusi AMCKPETHOM CJIy4aiHOU BeJINYUHBI PABHA
Haiigure cpeanee KBaapaTuieckoe OTKJIOHeHHe L.

@ 1,2
(b) -1,3
(c) 0,05
d) 09
(e) 0,1

Bonpoc Ne3

Yemy paBHO MaTeMaTHYECKOE OKUAAHUE JUCKPETHOM CJIyYallHOH BeJIUYHUHBDI,
3aJJaHHOM pacnpeae/IeHueM:

Xi 2 4
Pi 0,5 0,5
@ 0,11

(b) 45
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(©)

3

d) 63

(€)

11

Bomnpoc Ne4

Yemy paBHO MaTEeMATHYECKOE 0KMAAHUE JUCKPETHON CIIYYalHON BeJIUYHMHBI,
3aJJaHHOM pacrnpe/eeHueM:

Xj 0 1
Pi 0,5 0,5
(a 6,3

(b) 45

(c) 0,1

(0 11

(e) 0,5

Bomnpoc NeS

Kakue co0bITHSI HA3bIBAKOTCH MPOTUBOMOJIOKHBIMHU COOBITUAMHU?

(@)
(b)

(©)
(d)

JIBa 1100BIX HECOBMECTHBIX COOBITHUS U3 MOTHOU FPYIIbI COOBITHA.

JIBa coObITHS, KOTOPBIE OJJHOBPEMEHHO OCYILECTBIISIIOTCS B pe3yJIbTaTe
UCTIBITAHMUS.

COBOKYITHOCTbH COOBITUM UCTIBITAHUS.

JIBa HECOBMECTHBIX COOBITHS, 00PA3YIOMIUX TOJHYIO TPYIITY COOBITHIA.
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Bonpoc Ne6

IIsaTh coObITHII 00Pa3yOT MOJHYIO Tpynny. BeposiTHOCTH COOBITHII pABHBI.
KakoBa BeposSITHOCTH COOBITHS U3 3TOM IPyNIbI?

@ 05
(b) 0,25
(c) 1.
(d) 0,2.

Bonpoc Ne7

Jlucnepcusi XapakTepusyeT
(d) cpemHee KBagpaTHYCCKOE OTKIOHECHUE TUCKPETHOW CITYYaiHON BEIIMYUHBI.
(b) crenenn pa3dpoca 3HAYCHHUI OKOJIO MATEMATHICCKOTO OXKHJIAHUS.

(c) 3HaueHUS CITydalHOW BEJTUYHMHBI, OTKJIOHSIOIINUECS OT MaTEMaTHUECKOTO
OXXUJAHUS B MPEJIEIIaX HOPMBL.

(d) maTemaTHUeckoe OXKUIAHHUE KBAJIPATOB OTKIOHCHUIA.

Bomnpoc Ne8

BeposiTHOCTB TOTO, YTO cilyyailiHas BelnunHa X, 3aaHHas QyHKIHeH
pacnpezenenus F(X), npuMer 3HaYeHME, 3aKIIIOUeHHOE B nHTEpBase (a, b), paBua

(@ F(x)=0npuxia; F(x)=1npux>b
(b) mymo

(c) mnpuparmiennto GyHKIMH pacipeaeieHus] Ha ’TOM HHTepBaie: Pla
[111X<b)=F(b) — F(a)

(d) P(X<x2)=PX<x1)+P(X1<X<x?)
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Bonpoc Ne9

MH0:xeCTBO 00bEKTOB, CJIYyYAlHO OTOOPAHHBIX M3 FeHePaJIbHOM
COBOKYITHOCTH, Ha3bIBAETCH. ..

(@) ordopom
(b) Tabmuuei
() momcueTOM 3HAYCHHIA.

(d) BBIOOPOUYHOI COBOKYITHOCTHIO MM BEIOOPKOM.

Bonpoc Nel0

2 — x]

Ecou x — U3MCPCHHOC 3HAUYCHUC BEJIMYUHBI @, TO 2 Ha3bIBACTCA

(a) mpenenbHOM aOCOMOTHOM MOTPEITHOCTHIO.
(b) cpenHuM apupMeTHUSCKUM.
(C) wucTHHHON aOCOMIOTHOW OTPEIIHOCTRIO X

(d) wCTHHHON OTHOCHUTENILHOW MOTPEITHOCTRIO X
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Bapmuanr 3
1. Haiiti n, ecmn AY =18- A%,

2. B xop3uHne HaxoxasaTcs 12 mapos, mpoHyMepoBaHHbIX OT1 10 12. Haynauy
u3BieueHo 4 mapa. KakoBa BepOSITHOCTb TOTO, YTO CPEIU JTHX IIAPOB €CTh
HOoMepa S u 67

3. LlenTtpaspbHas TOpOJACKas anTeka 3akKperieHa 3a TpeMs OOJbHUIIAMHU.
BepostHocTh TOrO, 4YTO0 B TeueHHe paboyero AHSA MNPUIAETCS OTHYCTUTH
MEIUKaMEHTHI TIepBoi OopHUIE paBHa 0,6, BTOpoit 6omapHUIE - 0,2, TpeTheii - 0,4.
KakoBa BEpOATHOCTH TOrO, YTO B TE€UEHHUE PabOUero JHsS MPUIETCS OTIYCTUTH
MEIMKAMEHTBI BCceM TPEM OOoIbHULIAM?

4. BeposATHOCTH cpabaThIBaHUS B3pBIBATENS PAAUOYIIPaBIIEMON MUHBI OT 5
paauoumityibcoB coctaBiier  0,999. KakoBa BepoATHOCTh cpalOaThIBaHUSA
B3pBIBATEIA OT OJHOTO PAJUOUMITYJIbCa?

5. K MoHTaxHHUIIE, 00CITYyKMBAIOIIEH OJHY M3 ONEpalMii Ha KOHBEHEpHOU
cOOpke ammapara >3JEeKTPOMMITYJIbCHOIO Macca)ka OJHOBPEMEHHO IMOCTYMAOT
TPaH3UCTOPBI C TPEX 3aBOJOB paguoneraneil. M3sectHo, yto 60% TpaH3UCTOPOB
M3TOTOBIISIETCS MEpBbIM 3aBoAOM , 30% - BTOphIM 3aBojioM U 10% - TpeTbuM.
[TpoueHT Opaka cpen TPaH3UCTOPOB, BHIMTYCKAEMbIX IIEPBBIM, BTOPBIM U TPETHUM
3aBOJIaMH COOTBETCTBEHHO cocTaBiisieT 2%, 3% u 4%. KakoBa BepoATHOCTH TOTO,
YTO HayraJ B3SAThII TpaH3UCTOp OyAeT OpakOBaHHBIM?

6. KakoBa BeposSTHOCTH TOTO, uTO 3a 18 9yacoB paboThl B IEHTPAILHOM
nporeccope IBM mnpouzoiinér He O6osiee TpEX cOOEB, €CliM BEPOSITHOCTH COOSl B
TEUEHHE KaXJ0To yaca pabotsl coctasisiet 0,057

7. HalTh wMareMaTHyecKoe OXHUJaHWEe, JHUCIEPCUI0 U  CPEIHEE
KBaJIpaTU4YECKOE OTKJIIOHEHUE IUCKPETHOM CIIy4YauHOM BeJIWYMHBI X, 3aJaHHOU
3aKOHOM pacIpeIeICHUs.

Xi

0,5

1,0

1,7

2,0

2,4

2,8

pi

0,1

0,15

0,2

0,22

0,18

0,15
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8. Ilpu po3nuBe BUTAMHUHH3UPOBAHHOTO CHpONa B OYTBUIKM 00BEM cHUpoIa
CUMTACTCS] CTAHAAPTHBIM, €CIM OTKJIOHEHHE pacxoja CHUpOIla, 3aJMBacMOro B
OYTBUIKH, OT IPOEKTHOTO 00BEMA HE TPEBHIIIAET 110 a0CONIOTHON BeUUKHE 2 cM>,
Cuuras, 4TO OTKJIOHEHHE pacxoJa CHUpPOIa ITOAYMHEHO HOPMAIBHOMY 3aKOHY
pacnpesielieHHss CO CPEIHMM KBaApaTHMYeCKMM OTKIOHeHueM [ =0,5 cm®
OTIPEIETUTh CKOJBKO B cpenHeM OyThUiok u3 maptuu 500 mTyk OyayT HUMEThH
HECTaHJapTHBIA 00BEM cupomna?

9. U3 renepanbHON COBOKYITHOCTH U3BJIEYEHA BEIOOPKA 00BbEMa n=25:

BapuaHTta X | -20 -13 -8 -4 -1 5 12 16 22

qacToTa mj 1 2 3 4 5 4 3 2 1

Haiitu JIOBEPUTEIIbHBIM WHTEPBAJI, ITOKPBHIBAIOIIMKA MAaTEMaTHYECKOE
oxkumanue [ ¢ HapéxHocThiO [ =0,999 B mpenmnonoxeHuu, 4TO CiydaiHas
BEJIMYMHA X UMEET HOPMAJIbHOE PaCpeICICHUE.

10. Haiiti xo3(ppummeHT Koppemsiun, ypaBHeHHE perpeccun Y Ha X, TPOBEPUTD
3HAYMMOCTh MOJIy4eHHOTO K03 duimenta koppessiuuu mpu o=0,1.

X 10,5 8 141 75| 75| 95 14 12 9
\Y% 50,2 41 46| 43,2 | 46,2 | 458 | 44,2 | 49,2 | 49,2
TECT 3

Bonpoc Nel

OTHOCHTEJIbHASI YACTOTA BCXOA0B CeMSH 3J1aK0BbIX paBHa 0,95. CkoybK0
OBbLJIO MOCAXKEHO CEMSIH, €CJIM U3 MOCeSIHHBIX CeMsIH B301LJI0 957

(@ 28
(b) 200
(c) 100
(d) 19
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(€)

80

Bonpoc Ne2

Yemy paBHO cpeaHee apupMeTHUecKoe CIAYYAHUHON BeJIMYUHbI, 3HAYCHUS
KOTOPO#i MOJy4YeHbI M0 pe3yJibTaTaM IKCIIePUMEHTA

Xi 6 7 8
m; 2 3 2
(@ 94

(b) 16,3

© 7

(d) 3

(e) 10

Bonpoc Ne3

L 4

durypa, n300pa:keHHasi HA PUCYHKe HAa3bIBaeTCsl

(@)
(b)
(©)
(d)

rpaduKOM pacnpeiesieHus CIIydalHON BEJIMUUHbI
kpusou ["aycca

rpadukoM GYyHKIMHM pacpeaesICHUs
TUCTOTPAMMOM
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(e) rpaduKOM IUIOTHOCTH BEPOSTHOCTH TUIMYHBIX paclpeIeIcHni

Bomnpoc Ne4

3HavyeHMe cpeHero apupMeTHIeCcKOro o pe3yJbTataM Ha0JI0IeHUil paBHO

x=9

o YKAKUTEC HHTEPBAJI, B KOTOprﬁ nmonaaeT uCTHHHOC 3HAYCHUC
H3MepﬂeMOﬁ BCJIMYHNHBI C 33IlaHHOﬁ I[OBepHTeJILHOﬁ BEPOATHOCTBIO:

@ [5. 6]
(0 Jio; 11}

© [85 93]

d [78 87]
© [7.5; 8]
Bonpoc NeS

Yemy paBHA BEPOSITHOCTH HEBO3MOKHOTO COOBITHS?
(@) O<p<l.

(b) p=l.

(c) p=2.

(d) p=0.

Bomnpoc Ne6

Yemy paBHAa CyMMa BEPOSITHOCTEH MOJHOM IPyNNbl COObITHIA?

(@) O<p<l.
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(b) O.
(c) 1.
d) 2.

Bonpoc Ne7

BCpOﬂTHOCTHbIﬁ CMBICJI MATEMATHYICCKOI'O O KHAAHUA 3aKJII04YA€TCH B TOM,
4To

(a) maremaTHuecKOe OKHAAHUE MPUOIMHKEHHO PABHO CYMME HAOJI0aeMbIX
3HAYCHUH CIIy4YaHON BEJIMYUHBI.

(b) maremaTmueckoe OXKUIAAHWE TPUOIKEHHO PABHO CPEIHEMY
apupMeTUIECKOMY HAOII0JaeMbIX 3HAUCHU I CITy4yallHOW BEJIMUUHBI.

() wmaremaTHuecKoe OKUIAHUE MPUOIMKEHHO PABHO BEPOSITHOCTH
pacrpeneneHusl.

(d) wmaremaTHueckoe OKUAAHWE MPUOIIKEHHO PABHO CYMME BEPOSTHOCTEH
pacrpenencHusl.

Bompoc Ne8

3Havyenns pyHKIHH pacrpeaeeHus: MPUHALIEKAT ...
(@) orpesky [0, 1].
(b) mpsvoit ¥ !

(c) wunTepBanmy (a,b)

(d) mnpsmoit ¥="

Bompoc Ne9

HecMelneHHas onieHKa AUCHEPCHHU B Cliydae, €CJIM CTATUCTUYECCKUEC TaHHbIC
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NpeACTABJICHBI B BU/IE PsAJia:
dhopmyure:

@ bla)- 3, - )P,
i=

Ay

A

Az

An

BbBIYUCJIHAIOT 110

® el
(C) X=%éx!—mi
CRESE
Bompoc Nel0

AOcomroTHas IMOTPCIIHOCTL CPCAHCTO apI/I(bMeTI/ILIGCKOI‘O HC3aBHCHUMBIX

U3MEPEHUN BBIYUCTISACTCS 0 popMmyrie:

(@) az-

cix—|g by

(b) El =%1DD%

() &=4(f).
(d) fw=|pssax|
Bapuanr 4

1. Beimucath Bce NEPECTAHOBKY U3 DJIEMEHTOB X1, X2, X3.

2. U3 xop3unbl, B KOTOpyto TosioxkeHo 10 Genbix m 20 u€pHBIX MIapOB,
BBIHUMAIOT HayTaa 4 mapa. KakoBa BeposITHOCTh TOTO, UTO OYJIET BEIHYTO 2 OEIbIX

U 2 4€pHBIX 11apa?

3. B BbluMcnuTEeNbHOM LIEHTpE ycTaHOBIEHBI ABe DBM. BeposarHocTs cOos
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1-i1 OBM 3a cmeny coctasmsier 0,1, a 2-it 9BM - 0,15. HaliTu BeposiTHOCTb TOTO,
YTO 3a CMEHY B BBIUUCIUTEIILHOM IIEHTPE OyeT 3auKCUPOBAH TOJIHKO OJUH COOM,
eciu 00e DOBM 0o1HOBPEMEHHO BKJIIOUAIOTCS B Haydajie CMEHBI U OJHOBPEMEHHO
BBIKJTFOYAIOTCSI B KOHIIC CMCHBI.

4. B 11exe yCTaHOBJICHO 5 NaTYMKOB MPEICIbHO TOMYCTUMOW KOHIICHTPALUU
NBUIA B BO3JIyX€, KAKJIbII M3 KOTOPHIX MOXET BKJIIOYATh CUCTEMY CUTHAJIU3ALIUM.
BeposiTHOCTB cpabarbiBaHus NepBOro natuuka pasHa 0,8, Broporo - 0,9, TpeTbero
- 0,85, werBéproro - 0,7, msatoro - 0,75. KakoBa BEpOATHOCTH TOTO, YTO IO
JOCTH)KEHHHM TPEAENbHO JIOMYCTUMOW KOHUEHTpAalMU TMbUIM CHUTHAIM3alus
cpabortaet?

5. bpuraga KOHTpPOJIEPOB M3 UETHIPEX UYEJIIOBEK OCYIIECTBISAET CIUIOIIHYIO
MPOBEPKY Ha CTAaHIAPTHOCTb OJIHUX U TEX K€ U3JICJIUM, TOCTYMAIOIIUX U3 1IeXa Ha
CKJIaJl TOTOBOM Mpoaykiuu. [Ipou3BoauTensHOCTh nepBOro KoHTposiEpa Ha 20%
BBIIIIE, YE€M  IPOU3BOJAUTEIBHOCTH BTOporo, Ha 30%  BeimE, YeMm
MPOM3BOJAUTEIILHOCTh TpeThero M Ha 10% BbIlIE, YEM MPOU3BOJIUTEIHHOCTD
4eTBEPTOr0. BeposATHOCTH TOTO, UTO HECTAHAAPTHOE U3JIeNIe OYJeT OTIPABICHO B
Opak Ju1si IEPBOTO, BTOPOTO, TPETHETO U YETBEPTOrO KOHTPOJIEPOB COOTBETCTBEHHO
coctasiser 0,95 0,98 0,85 u 0,92. bpuio NPOBEPEHO HECTAHAAPTHOE U3JICIINE U HE
oTHpasieHO B Opak. KakoBa BEpOSATHOCTH TOTO, UTO ATO U3JIETIHE MPOBEPUI TPETHUI
KOHTpoJiep?

6. B 3aBoackmx mexax wucnonp3dyerca 2500 mamMm IHEBHOTO CBETa.
BeposatHocTs neperopanus jamibel B TedeHue cytok coctasisier 0,003. Kakosa
BEPOSITHOCTh TOTO, YTO B I[€XaX B TCUEHUHU CYTOK Meperoput He Oosee 12 namm?

7. HaliTn MaTemMaTU4eCcKOe OKUTAaHUE, JUCTIEPCUIO U CPEHEE
KBaIPaTUYECKOE OTKJIOHCHUE CITy4alHOU BeMUMHBI X, 3aJaHHOU PyHKITUEH
pacnpeneneHus.

0 mnpu x<0

F(X):‘i’/; npu 0<x<1
1 npu x>1

8. CiyuailHag BenuurMHa X MMEET HOPMAJIbHOE pACHPENEIICHHE C
MaTE€MaTUYeCKUM OKHJaHueM [ =25 ¥ CpeIHHM KBaJpaTUYECKUM OTKJIOHEHUEM
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[l =2. HaiiTu wuHTEpBaJ, CHUMMETPHYHBIA OTHOCHTEIBHO MAaTEMAaTHYECKOrO
OKHJIaHUs, B KOTOPBIN ¢ BEpOATHOCTHIO 0,9 monmanér BennunHa X.

9. U3 renepanbHON COBOKYITHOCTH U3BJIEUeHA BEIOOpKA 00BEMa n=10:

Bapuantax; | -4,7 | -45 | 42 | -39 | -34 | -30 | -2,6

qacToTa mj 1 2 2 2 1 1 1

Haritu:

a) BRIOOPOYHYIO CPETHIOIO;

0) BRIOOPOUYHYIO TUCTIEPCHIO;

B) UCIIPABJICHHOE CPEIHEE KBAPATUUECKOE OTKJIOHECHHUE;

T') OIIEHKY CPEIHETO KBaIPATUIECKOTO OTKIOHCHHUS BHIOOPOYHON CPETHEH.

10. Haiitu ko3¢ urieHT Koppensium, ypaBHeHrue perpeccun Y Ha X,
IPOBEPUTH 3HAUNMOCTb MOIY4EHHOT0 KoappuiuenTa koppensauu npu o=0,1.

X 10,5 8 141 75| 75| 95 14 12 9| 11,5

\Y% 46,6 | 494 | 43,6| 458 49| 416 | 40,2 40| 48,2 | 43,8

BapuaHr: 4

Bonpoc Nel

D(X)=081

Jlucnepcusi IMCKPETHOM CJIy4YallHOM BeJIMYMHBI PaBHA
Hajigure cpegHee KBaJApaTu4ecKoe OTKJIOHeHHe [].

@ -1,3
(b) 1,2
(c) O
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(d) 09
(e) 0,3

Bonpoc Ne2

Kyouk nogopocusu oqun pa3. HaliTu BepOSTHOCTD NMOSIBJICHUS IECTH OYKOB
HAa I'PaHU KyOUKa

@ 1
0
(b) 1
€ 5
6
(d) 5
© 1
Bonpoc Ne3

OTHoCHTeJIbHAS YACTOTA NMONAJAHUA B 1leJIb NPU cTPeJib0e 0 MUIIEHHU PaBHA
0,85. CkoJIbKO ObLJIO IPOBEIECHO BHICTPEJIOB, €CJIU LEJH J0CTUTIN 85
BBICTPEJIOB?

(a) 100
(b) 19
(c) 200
(d) 80
(e) 28
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Bonpoc Ne4

Yemy paBHO MaTEeMATHYECCKOE 0KMAAHUE JUCKPETHON CIYy4YailHOW BeJIMYUHBI,
3aJJaHHOM pacrnpeieeHueM:

Xi 5 6
Pi 0,4 0,6
(@) 5,6

(b) 6,3

(c) 11

(d) 0,1

(e) 45

Bomnpoc NeS

Yemy paBHA BEPOSTHOCTD CIy4aTHOTO COOBITHS?
(@ p=1

(b) O<p<1

(c) p=0

(@) p=-1

Bomnpoc Ne6

CoObiTist A, B, C u D 00pa3yioT mojiHy1o rpyniy co0bITHI C OIMHAKOBbIMHU
BEPOATHOCTSIMU. UeMy paBHA BEPOATHOCTb KAMKA0I0 U3 ITHX COOBITHIT?

(@ 0,25
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(b) 1.
(c) 0,2
(d) 05

Bonpoc Ne7

3HaYeHHUs CIy4aiiHOH BeJIMYUHbBI, OTKJIOHSIOIINECS: 0T MATEeMaTHYeCKOIr0
0:KHIaHUS B NMpeiesiaX HOPMbI, YI0BJIETBOPSIOT HEPABEHCTBY:

(a) |z — M|z e
(b) |x-Mi<o
(C) | —er| S 0

(d) Ilx-M|<D

Bomnpoc Ne8

DyHKuMen pacnpedenenun CIy4auHOd BeTMYMHbI X HA3bIBACTCH

(@) mpsmass ¥ !

(b) PloeX {ﬁ}=¢(ﬁ;a]_¢[m—aJ

T

() dyuxkuums f(X) — nepBas npou3BoaHAS OT PYHKIUHU paCpEACICHUS
flx)=F'(x)

(d) dyuxuus F(x), paBHas BeposTHOoCTH P(X<X) ToOro, 4ro ciay4aiHas

BEMYMHA NPUHSIA 3HAYCHUE, MEHbIIleE X, T.e. £ (x)=PX <x)

Bompoc Ne9

Taﬁ.lmua, coaepRalad YaCTUIHbIC HHTEPBAJIbI U UX YaCTOTHI HJIN
OTHOCHUTECJIBHBIC YaCTOTHI, HA3bIBACTCHA
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(@) craTUCTHYECKMM MHTEPBAIBHBIM PSIOM paclpeIe/iCHHs
(b) rucTorpammoii
(C) craTHCTHYECKMM AUCKPETHBIM PSIOM PaclpeaeICHUs

(d) BapualMOHHBIM PSIOM

Bonpoc Nel0

Ecnu x — u3aMepeHHoe 3HaYCHUE BEIMYHMHBI @, TO [a—X| Ha3bIBaeTCs
() WCTUHHON OTHOCHUTEIILHOW MOTPEIIHOCTRIO X

(b) mnpenenbHOM aOCOMOTHOMN MOIPEITHOCTHIO.

(C) wucTHHHON aOCOMIOTHOW TOTPEIIHOCTRIO X

(d) cpenHuM apupMETHUSCKUM.

Bapuanr 5

1. CKOTBKMMH BO3MOXKHBIMH CIIOCOOAMH MOYKHO pacmpeneiutb Mexay 10
CTYJICHTaMU JIB€ MMyTEBKU B pa3IUYHBIC IOMa OTIbIXa?

2. MNaptusa n3 20 konbd uMmeer ogHy HecTaHaapTHyro. KakoBa BeposITHOCTh
TOTO, YTO TMPHU CIy4yalHOU BBIOOpPKE 8 KOJO W3 ITOW MAPTUU BCE OHU OyAyT
CTaHJAPTHBIMU?

3. B rpynne 15 crygentoB. Tpoe U3 HUX HMMEIOT 3aJ0JKEHHOCTH IO
pa3nuuHbIM TIpeaMeraM. KakoBa BEpOSTHOCTH TOTO, 4YTO 2 HayAady B3SITHIX
CTYyJICHTa HE UMEIOT 3aJI0JDKEHHOCTEH HU 10 OJTHOMY W3 MPEIMETOB.

4. Jlnst gomycka K 9K3aMEHAIMOHHON CeCCUM CTYACHTY HE0OXOAUMO CIaTh 7
3auétoB. Hecmaua xots Obl OJHOTO M3 3a4€TOB BJICYET 3a COOOM HENOMYCK K
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ceccuu. BepositHocTh caum mepBoro 3au€ta paBHa 0,95, Broporo 3auéra - 0,93,
Tpetbero -0,92, yerséproro - 0,97, nsaroro 0,98, mecroro - 0,99, cenpmoro - 0,94,
KakoBa BEpOSITHOCTh TOTO, UTO CTYACHT HEe OYyJIeT TOMYIIEeH K CeCCUH?

5. bartapes W3 msaTH OpyaMi TPOM3BeENa 3l U 4 CHapsIa MOMalu B IIEIb.
KakoBa BepOsATHOCTH TOrO, YTO B ILEJib IMONAJX CHApS/Ibl, BBINYIICHHBIC W3
IIEPBOTO, TPETHETO W MATOTO OPYIWH, €CIIM BEPOSTHOCTH TIOMAJaHUSA B IENb
IICPpBbIM, BTOPBLIM, TPCTbHHM, LIeTBépTBIM U IETBIM OpYAUAMH 110 OTACIIBHOCTHU
COOTBETCTBeHHO paBHbI p1=0,8 p2=0,85 p3=0,9 p4=0,75 p5=0,7?

6. BepoATHOCTh BCXOKECTH CEMSIH TBHIKBBI JJIsI ONPEIEIEHHOTO BU/Ia TTOYBbI
coctapisier 0,9. KakoBa BeposATHOCT, TOro, 4ro u3 300 mOCaXEHHBIX CEMSH
B30MAYT HE MeHee 2657

7. Haiimu mamemamuueckoe oxcuoanue, OUcCnepculo u cpeonee
Keaopamuyeckoe OmMKJIOHEeHUe Cay4aiunoul eeaudunvl X, 3a0aHHOU YyHKyuell
pacnpeoenenus.

0 npu x<0

F(X)=43x npu 0<x<1
1 npu x>1

8. Maremarnueckoe OXHUJAHUE M CpEJAHEE KBAJAPATUUYECKOE OTKIOHEHUE
HOPMAaJILHO paclpe/ieIEHHON CIy4yallHOW BEJIMUYMHBI X COOTBETCTBEHHO PaBHBI DU
3. KakoBa BeposSTHOCTH TOTO, UTO B PE3YJIbTATE UCIIBITAHUS X MIPUMET 3HAYCHUS:

a) B uareppaiie(0,2)?
0)06ombIne, yem 3

9. U3 renepanbHOM COBOKYITHOCTH M3BJIeUeHa BhIOOpKA 00bEMa n=15:

Bapuantax; | 05 | 15 | 20 | 26 | 3,0 | 34 | 3,8 | 43 | 48

qacToTa mj 2 2 2 1 1 1 2 2 2

Haiitu:

a) BEIOOPOYHYIO CPEAHION);

0) HECMENIEHHYIO OLICHKY JUCIIEPCHUH;

B) UCIPABJIICHHOE CPEJIHEE KBAJIPATUUECKOE OTKIOHECHHUE;
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I') OIICHKY CPETHEr0 KBaIpaTHUECKOr0 OTKIIOHEHHS BBIOOPOUHOM CpeTHEN.

10. Haiitu ko3¢ duiiueHT Koppensinuu, ypaBHeHne perpeccun Y Ha X,
IPOBEPUTH 3HAUNMOCTb MOIY4EHHOT0 KodppuueHTa koppensaauu npu o.=0,1.

X 10,5 8 10 7,5 7,5 9,5 14 12 9
Yy 48 42| 418| 418| 4156 48| 48,8 | 498| 448
Bapuanr: 3)

Bonpoc Nel

OTHOCHTEIbHASI YACTOTA BCXOA0B CeMSH 3J1aK0BbIX paBHa 0,95. CkoybK0
OBLJIO MOCAKEHO CEMSIH, €CJIM U3 MOCESTHHBIX CeMSIH B301LI0 957

(@ 28
(b) 80
(c) 100
(d) 200
(e) 19
Bonpoc Ne2

B kop3une Jje:xut 12 mapoB u3 HUX 4 0eyblx, S KpacHbIX H 3 3esieHbix. HaliTu
BEPOSITHOCTD TOI'0, YTO NEePBbIA HAY a4y M3BJICYEHHbIN Iap — OesbIi.

@ 1
3

(b) 1
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(c) 05
(d -1
() 0

Bonpoc Ne3

BbiunciieHo cpeanee apugMeTHYECKOoe 10 pe3yabTaTaM Habaoaenuii ¥ = 8 :

YRKa)KUTEC HHTEPBAJ, B KOTOpblﬁ nmonaaer HCTUHHOC 3HAYCHUC l/I3MepﬁeM0ﬁ
BCJIMYHUHBI C 3aHaHHOI7l HOBepHTeHbHOﬁ BEPOATHOCTBIO:

@ [7.8 8]
® [9; 10]
© [65; 7]
d [5 6]
© [75 85]
Bonpoc Ned

3HaveHHe cpeaHero apupMeTHYeCcKoro no pe3yabraraM Ha0 I0IeHM PABHO

xX=9

<, YKaKUTE HHTEPBAJI, B KOTOPbIN NONaaeT MCTUHHOE 3HAYECHUE
U3MepseMOU BEJIUYHUHBI C 32/1aHHOM 10BEPUTEIbHON BEPOATHOCTBIO:

@ [5; 6]

® [7.5 8]
© [7.8 87
d [85 93]
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© o, 11}

Bonpoc NeS

Yemy paBHA BEpOATHOCTH HEBO3MOKHOI0 COOBITHS ?
(@) O<p<l.

(b) p=2.

(c) p=0.

(d) p=L

Bonpoc Ne6

Yemy paBHAa CyMMa BEPOSITHOCTEH MOJHOM IPyNNbl COObITHI?
@ 2.

(b) O<p<l.

(c) 1.

(d) o.

Bonpoc Ne7

BepOHTHOCTHLIﬁ CMBICJI MATEMATHYICCKOI'0 O KUJAHUSA 3aKJII0YA€TCA B TOM,
4To

(&) MaTemaTHueCcKOe OXHJaHUE MPUOIMKEHHO PaBHO CyMMe HaOJIFOIaeMbIX
3HA4YECHUH CIy4YalHOW BEJIMYMHBI.

(b) maremaTHueckoe OKUIAAHKE TPUOIMKEHHO PABHO BEPOSITHOCTH
pacrpe/eicHus.

() maremaTHuecKO€ OKUAAHUE MPUOIMIKEHHO PABHO CPEIHEMY
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aprupMeTHYecKOMy HaOJII0JaeMbIX 3HAUEHUH CITy4YaiiHON BETUYHHBI.

(d) maremaTHueckoe OKUAaHUE MPUOIMHKEHHO PABHO CYMME BEPOSTHOCTEH
pacrpeiesieHusl.

Bompoc Ne8

3HayeHus1 PYHKIMH pacnpeaeeHust MPUHALIEKAT ...
(@) orpesky [0, 1].

(b) mpsmoir ¥="

(c) wunTepBanmy (a,b)

(d) npsmoit ¥ !

Bompoc Ne9

HecMmelneHHasi onieHKa AUCIIEPCHUHA B CJIydae, €CJIM CTATUCTUICCKHUE TaHHDBIC

X | x_rl Jl.'z| Toe

T | m;‘ mz| ...|rr3;.c
HpeJICTaB.]IeHbI B Taﬁﬂlflue: BbBIYUCJIAECTCH 110

(popmy.re:

@ px)- 3t -z
i=

®) st)-xn
i=1
(C) X=l§.xims
"o
d 1 X
(d) 52=H_1iz=1',';‘i—3)2m5
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Bonpoc Nel0

AOCoIIOTHAs! TOTPEIIHOCTD CPEAHETO apU(PMETHIECKOTO HE3ABUCUMBIX
U3MEpPEHU BBIYUCIISIETCS 10 (hopMyJIe:

(@) Az =|gax]-|gay

(b) El =%1DD%

(C) fw=|pxsix|
(d) a=40)-
Bapuanr 6

1.CkonpkuMH cHocOOaMU MOXHO paccaauTh 4 4eJoBeKa B TaKCH, €CIId
KOJIMYECTBO MOCAI0YHBIX MECT paBHO 47

2. Ilpu mpoBepke SKCIEPUMEHTAIbHOM MapTUU TAOJETOK OKa3ajaocCh, YTO
OTHOCHUTENIbHAs 4acToTa Opaka mnpumepHo paBHa 0,08. Kakoe konuuecTBO
Ta0JIETOK OBLJIO MPOBEPEHO, €CIM YHCIO OpakOBaHHBIX TaOJIETOK cocTaBuio 20
mTyK?

3. B MarasuH KaHIENSIPCKUX TOBApPOB MOCTYINWJIA IMAPTHsS KapaHAauled B
konmmuectBe 50 mTyk. B gecatm kapanpamax npu TPaHCHOPTUPOBKE JIOMHYJIU
rpudenn. KakoBa BepoATHOCTb TOTO, UTO MPHU MOKYMKE TPEX KapaHaaleil XoTs Obl
B OJIHOM M3 HUX Oy/EeT JONHYBIINHA rpudesns?

4. Tlpu mpoBeAECHUM TPEHHUPOBOYHOI'O MPBDKKA C MapalioToM ¢ caMoJjETa
npeiratoT 100 necantHukoB. M3 Hux 20 4eloBeK MPOCIYKWIA MO MOJroaa B
apmuu, 50 denoBek 1o - roay u 30 4denoBek - Mo moaTtopa rojaa. BepositTHOCTh
MOJIYYEHHUS TPAaBMbl TPH MPBLKKE C MAPANIIOTOM IS KKJIOT0 U3 IECAHTHUKOB CO
CPOKOM CIY>KOBI MOJIT0/Ia, TOJ U TMOJITOpa rojia cocTaBisieT cooTBeTcTBeHHO 0,05
0,03 u 0,02. KakoBa BEpOSTHOCTh TOTO, YTO XOTSI Obl OJIUH JCCAHTHUK MOJYYUT
TpaBMy?
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5. Tpu cranka-aBTOMara MNPOU3BOASAT OJHU M TE€ K€ H3JEIUS, KOTOpHIE
MOCTYMAaT Ha oO0mui KoHBeiep. OOmas 10Jii MPOU3BOAUMBIX H3IEHUN IS
MEPBOT0, BTOPOTO U TPETHETO CTAHKOB-aBTOMATOB COOTBETCTBEHHO COCTAaBIISIET
32%, 35% u 33%. IlponenTt Opaka Jyisi IEpBOro, BTOPOTO U TPETHETO CTAHKOB-
aBTOMATOB COOTBETCTBEHHO cocTaBisier 2%, 1,5% u 1,8%. Haynauy B3sitoe c
KOHBeWepa u3/eNnre 0Ka3aioch OpakoBaHHBIM. KakoBa BEpOSITHOCTh TOTO, YTO ITO
U3JieJIie MPOU3BEICHO BTOPHIM CTAHKOM-aBTOMATOM?

6. Ilocie npoBepkH Ha CTaHAAPTHOCTh M3 I€Xa Ha CKJIaJ TOTOBOM
IIPOAYKIMHU MOCTYIAIOT AeTanu. KakoBa BEPOSITHOCTH TOTO, 4TO B maptuu u3 1000
JeTanei, MOCTYNHUBIIMX M3 LleXa Ha CKJIaJ FOTOBOW MPOIYKLUHH, 00Jiee YETBIPEX
JeTale OKaXXyTCs HECTAHIAPTHBIMM, €CIIM IIOCJIE IPOBEPKH BEPOSITHOCTH TOTIO,
4TO JieTab OyaeT HectanaapTHoi paBHa 0,005?

7. Hautm MareMaTU4eCKoe€ OXXHUJAHWUE, JUCIEPCUI0 U  CPEIHEE
KBQIPaTUYECKOE OTKIIOHEHUE MUCKPETHOM CIYYalHOW BEIMYMHBI X, 3aJaHHOMU
3aKOHOM PACITPEICIICHUS.

Xi 10,1 10,8 11,6 12,5 13,6 14,8

pi 0,12 0,15 0,19 0,23 017 | 014

8. MareMarnueckoe OKHJIAHHE U CPENHEE KBAAPATUYECKOE OTKIIOHECHHE
HOPMAJIBHO PACTIPEACIEHHON CIIy4YallHOM BETWYUHBI X COOTBETCTBEHHO paBHBI 30
u 3. KakoBa BEpOSATHOCTb TOTO, YTO B PE3YJIbTATE UCTIBITAHUS X MIPUMET 3HAUECHUS:

a) B untepBaiie |24; 36[ ?
0)menbIue 247

9. U3 renepanbHON COBOKYITHOCTH U3BJIEUeHA BEIOOPKA 00bEMa n=16:

BapuanTa x; | 10,1 | 10,2 | 10,3 | 10,4 | 10,5 | 10,6 | 10,7 | 10,8 | 10,9

qacToTa mj 1 1 2 2 3 2 2 2 1

Ouennth ¢ HaAExKHOCTRIO 0,999 MaTemMaTHuecKkoe OKUJIaHHE [ ] HOpMAJIbHO
pacnpenenéHHoro mnpu3Haka X TEeHEpalbHOW COBOKYIMHOCTHM TMpPU MOMOIIU
JIOBEPUTEILHOIO UHTEPBAJa.
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10. Haiiti ko3ppuurieHT Koppeisiiuu, ypaBHeHue perpeccun Y Ha X, IPOBEPUTD
3HaYMMOCTb NOJTyuyeHHOTo Kod(ddunnenta koppemsuuu npu a=0,1.

X 10 8 10, 85| 75| 95 14 12 9| 115

\Y% 442 | 46,8 | 45,2 | 4938 49| 48,4 41,2 43| 45,8 49

BapuaHnr: 6

Bompoc Nel

B pe3yabTaTte ucnbiTanuii 06110 npon3seneHo 10 moxdpacsiBaHuii MOHETHI,
U3 HUX 5 pa3 nosiBWICH «opes». Torna oTHOCHTEIBLHAS YACTOTA MOSIBJICHUS
OpJia paBHA

@ P*(4)=054

() P*(A4)=1
© P*A4)=0
d |
D prg)=L
© prigy=2
Bonpoc Ne2

Kakue coObITHS HA3LIBAIOTCH HECOBMECTHBIMM COOBITUAMMU?

(@) CoObITHs, KOrJ]a HACTYIUICHUE OJJHOTO U3 HUX BJICYET 3a COOON HACTYIUICHHE
JPYTOro COOBITHS B TOM K€ UCIIBITAHUH.
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(b) CoObITHs1, KOTOPBIE UMEIOT BO3MOKHOCTh OJTHOBPEMEHHOT'O OCYIIIECTBICHUS
B OJIHOM HUCITBITAaHHH.

(c) CoObITHs, KOTOpPBIC HE IPOU3OMAYT B PE3YJIbTATE UCIIBITAHUS.

(d) CoObiTus, KOT/Ia OSBICHUE OJTHOTO U3 HUX MCKIIIOYACT MOSIBIICHUE PYTUX
COOBITHI B TOM K€ UCIIBITAHUU

(e) CoObITHE, KOTOPOE HE OCYIICCTBISIETCS B PE3YJILTATE UCTIBITAHHS.

Bonpoc Ne3

Kyﬁl/lK HOIIﬁpOCl/IJIH O/IMH pas. HaiiTn BEPOSITHOCTDH MOABJICHUHA Y€ETHOI'0
YUCJIa OYKOB Ha IT'paHu Ryﬁmca

(8 s
6
(b) 1
6
(c) 1
3
@ 1
(e) -1
Bonpoc Ne4

Ha rpaduxke npeacraBjieH NOJUIOH YACTOT CTATUCTUYECKOTO TUCKPETHOTO
psina pacnpenejenusi. Onpeneanrte napamerp a, ecjiu 00beM Boidoopku N=20

168




m;

a
1
0 .
2 3 4 s s 7T X

@ 6

(b) 11

€ 2

(d) 40

(€) 5

Bomnpoc NeS

Kakoe co0ObITHE siBJISIeTCS JOCTOBEPHbIM?

(@) JIroboe mpoBeCHHOE UCTIBITAHUE

(b) CoObITHE, KOTOPOE 0053aTEIBHO OCYIIECTBUTCS B PE3YJIbTATE HCIIBITAHHMS.

(c) CoObITHE, KOTOPOE TNOO OCYIIIECTBUTHCS B PE3YJIbTATE UCIBITAHUS, THOO HET.

(d) CoObiTHe, KOTOPOE HE MOXKET OCYIICCTBUTHLCS B PE3YJIbTATE UCTIHITAHHUS.
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Bonpoc Ne6

Ecin u3BecTHO, 4YTO BEPOSAITHOCTH cOObITHSE A paBHa 0,2, TO BEPOSITHOCTD
NPOTHUBOIOJIOKHOT0 COOBITHSI PABHA:

@ - 0,2
(b) 1.
(c) 0.8.
(d) o.

Bonpoc Ne7

Jlucnepcuro AMCKPETHOM CIy4YailHOW BeJIMYMHBI BBIYUCIAKT 10 popmy.ie:

(@) ! i (x; — <Fm,

s‘ —_—

-1

®)  px)- 3, - (x )
i=]

(c) DX)= Z”:xzpz
i=1

(d) b

D(X)= [f x— M(X)}?dx

i

Bompoc Ne8

Ecau Bo3MOXKHBIE 3HAYCHUS CIIYyYAUHON BeJIMYMHBI X, 3aJaHHOH (PyHKIHeH
pacnpenenenus F(X), npuHaniexar uarepsaiy (a,b), To

@ FX)=-lnpux [a; F(X)=0npux [1]b.
(b) F(x)=a npu x[la ; F(X)=b mpu x[1b .

() F(X)=2mpux [1a; F(X)=5npux[11b.
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(d) F(X)=0mpuxilla; F(x)=1 opux>b .

Bompoc Ne9

OueHka cpeaHeil KBaApaTH4eCKOi MOTrPEeIIHOCTH CPeHEro
apupMeTHYECKOro B CJIy4yae, eCJid CTATUCTHYECKHE JaHHbIE MIPeICTABICHbI B

X | x_rl Jl.'z| ...|xx

Ta0JIHIe: m!-| m;‘ mj| |mx BblUMCJIsAeTCA 10 hopmy.ie:
@) s)-Fxm
(b)
(c)
@ r.13,

3=l
Bomnpoc Nel0

HNHTEpPBAIIBHON OLIEHKON BEJIMYUHBI X SIBIISIETCA JIOBEPUTEIIbHBIN UHTEPBAII

(x-4%,x+4%) p KOTOPBIH TI0IaaeT
(a) BepOSATHOCTPH pacrpeaeIeHusI.
(b) wcTHHHOE 3HAYEHHE C 3aaHHOM JOBEPUTEIHHON BEPOSITHOCTHIO.

(c) omeHka cpeaHeH KBaAPATHUECKON OTPEITHOCTH.

(d) E% =%IDD%

Bapuanr 7
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1. B rpynne 15 crygentoB. M3 Hux HyXHO u30patb 4 penerata Ha
KoH(epeHno. CKOIBKUMH CITOCOOaMH 3TO MOXKHO CIETaTh?

2. B kop3uHe HaxoasTcs 12 mapos, npoHyMepoBaHHbIX 0Tl g0 12. Haynauy
u3BieueHo 4 mapa. KakoBa BEpOSTHOCTb TOrO, YTO CPEOM 3THUX IIAPOB ECTh
HOMepa S u 67

3. V xomenmanTa ooOmexutus uMmeercs 100 mamMmodek, BHEIIHE HHYEM HE
OTJIMYAIOIIUXCS APYr OT ApYyra, cpead HUX 5 HerogHbiXx. KakoBa BEpOATHOCTH
TOT0, YTO 3 HayJady OTOOPAHHBIX JAMITIOYKHA OKAXyTCS TOHBIMU?

4. BeposATHOCTb 3apa)X€HUS KEJIyJOUYHO-KUIIICYHBIMU 3a00JI€BaHUSIMU TPHU
OJIHOKpPATHOM TipruéMe BHYTPh 250 MJ1 HEKUNSTYEHOW peduHOU BojbI cocTasisier 0,1.
KakoBa BEpOsSITHOCTH TOTO, UTO U3 TPYIIIbI TYPHUCTOB, HACUUTHIBAIOIICH 6 YEIIOBEK,
3a00J1eeT XoTs Obl OJMH, €CJIM BCE OHU BBIMUIN 10 250 MJI HEKUMISTYEHON peUHON
BOJIBI?

5. bpuraga KOHTPOJIEPOB M3 YETHIPEX YEIOBEK OCYIIECCTBISECT CILIONIHYIO
MPOBEPKY Ha CTAHAAPTHOCTh OJHUX M TEX K€ M3JICJIUM, MOCTYIAIOMINX U3 1I€Xa Ha
CKJIaJl TOTOBOM MpOoAyKIuu. [Ipon3BoIuTeNbHOCTh MEepBOro KoHTpoJsiépa Ha 20%
BBIIIIE, YEM  IMPOU3BOJUTEIBHOCTH  BTOporo, Ha 30%  Bblmle, YeM
MPOU3BOAUTEIILHOCTh TpeThero M Ha 10% BbIlle, YEM MPOU3BOJUTEIHHOCTD
4yeTBEPTOro. BeposTHOCTH TOr0, YTO HECTAHJIAPTHOE U3JEIHE Oy/IeT OTHPABJICHO B
Opak U1l IEPBOTO, BTOPOTO, TPETHETO M YETBEPTOr0 KOHTPOJIEPOB COOTBETCTBEHHO
coctapisier 0,95 0,98 0,85 u 0,92. bpuio NpoBEepeHO HECTAHAAPTHOE M3JICIINE U HE
oTmpaBieHO B Opak. KakoBa BEpOSATHOCTH TOTO, UTO TO U3JICIHE MPOBEPUI TPETHI
KOHTpoJiep?

6. BeposATHOCTP BCXOXECTHM CEMSIH OTypLOB I ONPENEIEHHOIO BHIA
nouBbl coctaBiseT 0,4. CKOIBKO CEMSH OTYpLIOB HEOOXOAUMO MOCAIUTh, YTOOBI C
BEpOSATHOCTHIO 0,9 MOXKHO OBLJIO OKUJIAaTh, YTO B30UIET HE MeHee 100 ceMsiH?

/. HaliTu MmaTeMaTH4YeCKOE OKHUJAHHUE, TUCIICPCHUIO U CpEIHES
KBaJpaTUYECKOE OTKJIIOHEHHUE CIy4ailHOM BeIUYUHBI X, 3aJJaHHON (PYHKIIUEH

pacipeaciCcHuA.
Onpux <0
F(x) =43/ xnpud < x <1
Inpux >1

172



8. Maremarnueckoe OXHJAHUE M CPEJHEE KBAJAPATUYECKOE OTKIOHEHUE
HOPMAJIBHO pAaCHpPEAEIEHHON CIIy4yaillHOM BeIWYUHBI X COOTBETCTBEHHO paBHBI 30
u 3. KakoBa BEpOSATHOCTh TOTO, YTO B PE3YJITATE UCIBITAHUS X NPUMET 3HAYCHUS:

a) B untepBaie |24; 36[ ?
0)menbIme 247

9. U3 reHepanbHON COBOKYITHOCTH U3BJIEUeHA BEIOOpKA 00BbEMa n=17:

BapuantaXj | 0,5 0,8 1,2 1,5 19 2,2 2,6 2,9 3,4

qacToTa mj 1 1 2 2 3 3 2 2 1

Havitu:

a) BRIOOPOYHYIO CPETHIOIO;

0) BRIOOPOUYHYIO TUCTIEPCHIO;

B) HECMEIIEHHYIO OIICHKY JTUCIICPCUH;

I') HCTIPaBJIEHHOE CpeHEee KBaIPaTHICCKOE OTKIIOHEHHE.

10. Haiitu ko3¢ uLrieHT Koppensium, ypaBHeHue perpeccun Y Ha X,
MIPOBEPUTH 3HAYUMOCTD MOJY4EeHHOTO K03 duninenta koppensuuu npu o.=0,1.

X 10 8 10 85| 75| 95 14 12 13| 115

\Y% 49,2 46 | 43,8 47| 50,2 45| 40,4 | 40,6 | 414 | 40,2

BapuaHr: 7

Bonpoc Nel

IHosry4yens! usmepenusi kodgpguuuenra nponyckanus seuecrsa N. Uemy
PaBHO cpeaHee apuPpMeTHUIECKOEe COAYIANHON BEJIUYNHBI, 3HAUEHHUSI KOTOPOH
MOJIYYEHBI 110 Pe3yJbTaTaM dKCIIePUMEHTA
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Xi 22 23 24
m; 2 3 2
@ 23

(b) 0,3

(c) 44

(d 3

(e) 10

Bonpoc Ne2

B ypue 20 mapos ¢ Homepamu o1 1 10 20. KakoBa BeposATHOCTH BBIHYTH 1IAP

¢ HoMepoM 45?

(@)

(b)
(©)
(d)
(€)

1
3

1
-1
0

0,5

Bonpoc Ne3

Yemy paBHO MaTeMaTHYECKOE OKUAAHUE JUCKPETHOM CJIyYallHOU BeJIUYHUHBDI,
3aJJaHHOM pacnpeae/IeHueM:

Xi

0 1
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Pi 0,5 0,5

@ 05
(b) 6,3
(c) 01
d) 11
(e) 45

Bonpoc Ne4

CpeaHee KBaapaTHYeCKOe OTKJIOHEHHE JMCKPETHOM CJIYYailHOM BeJIHYHHBI
BbIYHCJsIETCH 110 popmyJie

(@) 71

D(X)= Y (3 - x)*
i=1
(b) o
M(X)=Y xp;
i=1

© M(X)=0

@ &= /DX

Bomnpoc NeS

Yemy paBHA BEPOSTHOCTH CIyH4aitHOTO COOBITHS?
@ p=-1
(b) p=1
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(c) O<p<1l

(d) p=0

Bompoc Ne6

BeposiTHOCTH MONapHO HeCOBMECTHBIX coObITHI A, B 1 C paBubi 0,3; 0,4 u 0,1
COOTBETCTBEHHO. UeMy paBHA BEPOATHOCTH MOSIBJIEHHUS OTHOTO U3 ITHX
CcOOBITHIH?

@ 0,1
(b) 1
(c) 0,2
d) 08

Bonpoc Ne7

3HayeHHs CJOYYAHMHON BeJIMUYMHBI, OTKIOHSIONIHECS OT MATEMATHYECKOI 0
0’KU/IAHMS B Ipeiesiax HOPMbI, YI0BJIETBOPSIOT HEPABEHCTBY:

(a) lu-Ml<a
(b) | —ar| €2

(C) Ilx-M|<D

(d) |z — M| 2 e

Bomnpoc Ne8

DyHKuMel pacnpedenenusn CIy4auHOd BeTMYMHbI X HA3bIBACTCHA

(@ ¢yakmus  f(X) — mepBas mpow3BOAHAS OT PYHKIMH paclpeacieHUs
f=)=F'(x)

176



(b) ¢yskuus F(x), pasHas BepositHocTHd P(X<X) Toro, uro ciyuaiiHas
BC  JIMYMHA PHHSIA 3HAYCHHUE, MeHbIee x ,T.e. * E=PE <x)

() mnpsmas ¥ !

(d) Plucx ﬂﬁ]=¢{ﬁ:]_¢[& _ﬂ]

T

Bonpoc Ne9

CoBOKYIIHOCTB, COCTOSA AN U3 BCEX 00bEKTOB, KOTOPbIE MOI'YT OBbITh K Hel
OTHECEHBI, Ha3bIBaeTCH...

(a) oOmiei
(b) renepanbHOIA.
(c) ocHOBHOI

(d) mpocroii

Bomnpoc Nel0

Ecnu x — u3aMepeHHoe 3HaYeHHE BEIMYHMHBI @, TO [a—X| Ha3bIBaeTCs
() WCTUHHON OTHOCHTENILHOW MOTPEIIHOCTRIO X

(b) wucTHHHOI aOCOMOTHON MOTPEIIHOCTRIO X

(c) mpenmeapHOI AOCOMIOTHON MOTPEUTHOCTHIO.

(d) cpennuM apupMeTHUSCKUM.

Bapuant 8

1. Haittn n, ecm AS =18- AT,
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2. B sammke HaxomsaTcs 3 NPOHYMEpPOBaHHBIX mpobupku. Haymagy
U3BJICKAIOT 10 OJHOM mnpoOupke. KakoBa BEpOATHOCTH TOTO, YTO HOMeEpa
U3BJICUEHHBIX MPOOUPOK MOSABATCS B BO3pACTAIOIIEM MOPsIKE?

3. B xop3une Haxomsarcs 20 mapos, M3 HEUX 5-0ebIX, OCTAJIbHBIC - YEPHBIC.
Hayran w3BinedeHo 2 mmapa. KakoBa BEpOSTHOCTH TOTO, YTO OHH OKaKYTCS
oenpiMu?

4. B 1iexe yCTaHOBJICHO 5 JAaTYHUKOB MPEACIbHO JOMYCTUMOM KOHIICHTPAITUU
MBUTH B BO3JIyXE, KAl M3 KOTOPHIX MOXET BKJIIOYATh CUCTEMY CHUTHAJIU3AIUU.
BepostHoCTh cpabaThiBaHMs MEepBOro jaaruvka pasHa 0,8, Broporo - 0,9, TpeThero
- 0,85, werBéproro - 0,7, maroro - 0,75. KakoBa BEpOSTHOCTH TOrO, YTO IO
JOCTUKEHUU TPEJEIbHO JIOMYCTUMOW KOHIICHTPAIlMU TbUIM CUTHAJIW3aIUs
cpabortaet?

5. B KaxaoM wH3 4YeTBHIPEX OJMHAKOBBIX AIMMKOB Haxoautcs 1o 30
OJIMHAKOBBIX KOJIO. B mepBoM sIuKke TpeumHbsl UMEIOT 5 Koid, BO BTOpOM - 8
K0J10, B TpeTheM -10 k0110, B yeTBEpTOM - Bee 30 ko0 ¢ TpemuHamu. M3 Haygady
BbIOpAaHHOIO SIIMKA HM3BJE€YEHa Koj0a, KOTOpas OKa3ajach C TpEUIMHAMH. JTa
K0J10a OTKJIa/JIbIBA€TCSl B CTOPOHY, U BTOPHUYHO W3 ATOTO K€ SIIMKA M3BIIEKAECTCA
k0102, KOTOpasi TaKXXe OKa3bIBaeTcs ¢ TpelmuHaMu. KakoBa BepOATHOCTb TOTO, UTO
00e KOJI0bI OBLIIM U3BJICYEHBI U3 YETBEPTOTO SALIUKA?

6. BepoATHOCTh BCXOKECTH CEMSIH THIKBBI ISl ONPEAEIEHHOTO BHU/IA TTOYBbI
coctaBisier 0,9. KakoBa BeposiTHOCTh TOro, 4rto u3 300 moOCaKEHHBIX CEMSH
B30MAYT HE MeHee 2657

7. Haith wmareMaTHyecKoe OXHUJaHWEe, JHUCIEPCUI0 U  CPEIHEE
KBaJpaTUYECKOE OTKIOHEHUE NIMCKPETHOM CIy4alHOM BENWYMHBI X, 3aJaHHOU
3aKOHOM pacipeaccHUs.

Xi 10,1 10,8 11,6 12,5 13,6 14,8

pi 0,12 0,15 0,19 0,23 0,17 0,14

8. MareMarnu4eckoe OXKHUJaHUE W CpeaHee KBaJAPATMYECKOE OTKJIOHEHUE
HOPMAaJIbHO paclpe/ieIEHHON CTydYailHOM BeIMYMHBI X COOTBETCTBEHHO PaBHBI 12
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u 1,5. KakoBa BepoOsITHOCTb TOr0o, YTO B pE3yJbTaT€ HCHBITAaHUA X MPUMET
3HAYCHUS:

a) B uatepsaie ]10,5; 13,5[ ?
0)0oapmmue 127

9. U3 reHepanbHON COBOKYITHOCTH M3BJIeUeHa BhIOOpKa 00bEMa n=13:

BapuaHTax; | -1,5 | -1,2 | -0,8 | -0,4 0 0,5 0,9 1,3 1,8

yacToTa mj 1 2 2 1 1 1 2 2 1

Ouennts ¢ HaAEKHOCTHIO 0,95 MaTeMaTHuecKoe OKUJIaHKe [] HOpMAJIBHO
pacrnpenenéHHoro npu3Haka X reHepajibHON COBOKYITHOCTH ITPU TOMOIIH
JIOBEPUTEILHOTO UHTEpBAJIA.

10. Haiftu ko3 puiimeHT Koppemnsiuu, ypaBHeHHE perpeccur Y Ha X, TPOBEPUTH
3HAYMMOCTh MOJIy4eHHOTO K03 duimenta koppessiuuu mpu o=0,1.

X 50,5 49 53| 455 46,5 51| 515| 475 48 | 46,5

y 305 36| 35| 27| 315| 36| 325| 28| 34| 29

Bapuanr: 8

Bonpoc Nel

CpeaHee KBaapaTHYeCKOe OTKJIOHEHHE IMCKPETHOM CJIY4YailHOM BeJIMYHHBI
BbIYHCJIsIeTCH 110 opmyJie

() oon
M(X)=> xp;
=1

(b) M(X)=0
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(©)

. H _
DIX)=>x; —x)°
i=1

@ o= /DX

Bonpoc Ne2

Yemy paBHO MaTEeMATHYECKOE 0KMAAHUE JUCKPETHON CIIYy4YailHOW BeJIMYUHBI,
3aJJaHHOM pacnpeae/IeHueM:

Xj 0 1
Pi 0,5 0,5
@ 11

(b) 0,5

(c) 01

(d) 6,3

(e) 45

Bonpoc Ne3

BeposiTHOCTB TOT0, YTO AeHb OyAeT N0KIIUBBIM p=0,7. HaliTu BepOATHOCTH
TOT0, YTO JIeHb OyaeT 0e3 M0KIs.

@ 1
(b) 0,37
(c) 05
(d) 03
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(€)

-1

Bomnpoc Ne4

Yemy paBHO cpeaHee apupMeTHIecKoe HAOIIOIEHNH CJIyYailHOM BeJIUYUHDI,

MOJIy4eHHBbIX B pe3yJjbTaTe d3kcnepumentTa: 12, 13, 14,12, 12, 15, 13, 14, 15,

157

(@ 94

(b) 13,5
(c) 155
(d) 12

(e) 16,3
Bonpoc NeS

JJIeMEHTAPHBIMHU COOBITUSIMH (MCX0AAMHU) HA3BIBAKOT

(@)
(b)
(©)

(d)

CO6I:>ITI/I$I, KOTOPBLIC MMCIOT BOSMOKHOCTE OJHOBPECMCHHOT'O OCYIIICCTBJICHU A

Co0bITHA, 00pa3yrolIKe MOTHYIO TPYIITY COOBITUI

CO6I:>ITI/I$I, KOTZa IMOABJICHHUC OAHOI'0 M3 HUX MCKIIIOYACT IMMOABJIICHUC APYTIUX

COOBITUI

Co0bITHA, 00pa3yIolIne MOJHYIO TPYIIY MONapHO HECOBMECTHBIX
PaBHOBO3MOXHBIX COOBITHIT

Bompoc Ne6

BeposSiTHOCTH MOSIBJICHHSI OTHOTO W3 HECKOJIbKHX MOMAPHO HECOBMECTHBIX
COOBITHIA, 0€3Pa3INYHO KAKOT0, PABHA

(d) cymMme npou3BenCHHI THX COOBITHIA.
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(b) enunue.
(C) cymMe BepoSTHOCTEH ITUX COOBITHIA.

(d) mpousBeneHHIO BEPOITHOCTEH STUX COOBITHIA.

Bonpoc Ne7

MartemaTH4yecKoe 0O)KUAaHUE OTKJIOHEHUN 3HAYEHUH CJOY4YailHOW BeJIMYUHbI
0T €€ MATEeMATHYECKOI0 0KHIAHMSI PABHO

(d) cpenHeMy KBaIpaTUYeCKOMY OTKJIIOHCHHIO.
(b) 1.
(c) 0.

(d) mucmepcum.

Bomnpoc Ne8

BeposTHOCTB TOTO, YTO B PE3yJIbTaTe UCIIBITAHUST HOPMAIbHO PACTIPE/ICTICHHAS
ciydaitHast BenrunHa X MprMeT Kakoe-HUOYIb 3HaYCHHEe U3 MHTepBaia (a, b),
paBHa

(@ P(X<x 2 )=P(X<x 1 )+P(X 1 < X<x 2 )

(b) F(X)=0mnpux [1a; F(X)=1 mpu x>[1b

O racx<o)-e77)-o(477)

o

(d) mpuparnieHuo GYHKIMH pacpeesieHUs] Ha 3TOM HHTepBae: P(a
[1X<b)=F(b) — F(a)

Bompoc Ne9

Onenka MaTeMaTH4YeCKOr0 0KUJIAHNS B cjay4ae, €CJid CTATUCTHICCKHUE

XL Xa, K
NaHHbIE MPEICTABICHLI B BHE Ps/A: ! ?
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BBIYUCJSIOT 0 (popMmy.ie:

(a)

®) s
i=l

€ ,_t 3

@ 5if
|

Bompoc Nel0

HOI‘pCIHHOCTH, CYHICCTBCHHO ITPCBLIIIAIOIMINC Cﬂy‘laﬁHBIe N CUCTCMAaTHYCCKUC
MOTPCITHOCTH HA3BIBAKOTCA

(a) cucreMaTHYECKUMHU
(b) abcomoTHBIMH
(c) cnyuaitHBIMU

(d) nmpomaxammu M rpyOBIMU TIOTPEITHOCTSIMU

Bapuant 9

1. Beinucath Bce COUYETaHUS U3 DJIEMEHTOB Y1, Y2, Y3, Y4 110 3 .

2. B smwmke wumeercs 30 OOMHAKOBBIX YINAKOBOK OJHOTO M TOTO K€
npenapata. M3 Hux 5 ymakoBok wu3rorosiieHO B Yde, a 25 - B Kazanu. Kakosa

BEPOSITHOCTh TOTO, YTO CIy4ailHbIM 00pa30M BbHIOpAHHAS yIaKOBKa U3TOTOBJIEHA B
Ype?

3. B BBIUMCIUTENBHOM LIEHTpE ycTaHOBJIEeHBI 1Be DBM. BepostHOoCTh cO0s
1-it OBM 3a cmeny coctasisier 0,1, a 2-it 9BM - 0,15. HaliTu BeposiTHOCTbH TOTO,
YTO 32 CMEHY B BBIYMCIUTEILHOM LEHTpe OyAeT 3a)MKCUPOBAH TOJILKO OJUH COOMH,
ecii 06e DBM 0JHOBpPEMEHHO BKJIIOYAIOTCS B Hadajleé CMEHBI U OJIHOBPEMEHHO
BBIKJIIOYAIOTCS B KOHILIE CMEHBL.
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4. BeposTHOCTh XOTSI Obl OJHOTO BBIUTPHIIIA MPHU MOKYNKE JOTEPEHHBIX
OumeToB noyKHA ObITh HE HUXKE 0,9. CKONBKO TPU 3TOM HEOOXOUMO TPUOOPECTH
OWJIETOB, €CJIM BEPOSITHOCTb BBIUTPHINIA OTAEIBHOTO JIOTEPEHHOro Omiera paBHA

0,057

5. bartapes W3 msaTH OpyaMi MPOM3BENa 3l U 4 CHapsIa MOMalu B IIEIb.
KakoBa BepoOsATHOCTH TOrO, YTO B LEib IONAJX CHAps/Ibl, BBINYIICHHBIC W3
IepBOro, TPETbEero M ImATOIrO Op}U:[Hﬁ, CCJIM BCPOATHOCTHU IIOMMaZaHHA B ICJIb
IIEPBBIM, BTOPBIM, TPETbUM, YETBEPTHIM U MATHIM OPYIMSAMH II0 OTAEIBHOCTU
COOTBETCTBeHHO paBHbI p1=0,8 p2=0,85 p3=0,9 p4=0,75 p5=0,7?

6. Ilocne mnpoBepkM HaA CTAaHAAPTHOCTh M3 1I€Xa Ha CKJIAaJ TOTOBOU
MPOAYKIMHU MOCTyHaroT aeTain. KakoBa BeposSTHOCTh TOro, uto B maptuu u3z 1000
JeTajel, MOCTYNMUBIINX M3 11eXa Ha CKJIaJ TOTOBOM IMPOMYKIIMHU, 0oJiee YEThIPEX
JeTajnell OKaKyTCsl HeCTaHJAPTHBIMM, €CJIM TOCJE MPOBEPKU BEPOSITHOCTH TOTO,
YTO JAeTallb OyAeT HecTaHaapTHOM paBHa 00,0057

7. Hautm MareMaTU4eCcKoe OXXHUJAHWUE, JUCIEPCUI0 U  CPEIHEE
KBaJpPaTHYECKOE OTKJIOHEHUE NIHCKPETHOM CIIy4alHOM BENWYMHBI X, 3aJaHHOMU
3aKOHOM pacIpeacIIcHUS.

Xi 0 1 2 3 4 5 6 7

pi 0,02 0,08 0,14 0,17 | 0,19 | 0,16 | 0,23 | 0,11

8. MaremMaTtnudeckoe OXKHUJAaHUE U CpEeaHEe KBaJPaTHYECKOE OTKJIOHEHHUE
HOPMAJIbHO pacupeAeI€HHON ClIydyalHOM BeTWYUHBI X COOTBETCTBEHHO paBHbI 24
u 2. KakoBa BEpOSTHOCTb TOTO, YTO B PE3YJILTATE UCHIBITAHUS X NPUMET 3HAUCHUS:

a) B unrepBaiie |20; 23[ ?
0)menbime 207

9. U3 renepanbHOM COBOKYITHOCTH M3BJIeUeHa BhIOOpKA 00bEMaA n=13:

BapuaHTa Xi | 35 36 38 42 45 49 53 55

qyacToTa m; 1 2 2 1 2 1 2 2

184



Haiitu:

a) BRIOOPOYHYIO CPETHIOIO;

0) BBIOOPOYHYIO TUCIIEPCHIO;

B) HECMENIEHHYIO OLIEHKY TUCIIEPCHUH;

F) HCIIPAaBJICHHOC CPCAHCC KBAAPATUICCKOC OTKIIOHCHHUC.

10. Haiiti ko3¢ dunivenT Koppensaiuu, ypaBHeHue perpeccunt Y Ha X,

IPOBEPUTH 3HAUMMOCTb MOIYYEHHOT0 KoapdurmeHTa koppensuu npu o.=0,1.

X 475 475| 485 | 515| 455 52| 53,5 45| 52,5| 50,5
\Y% 32| 32 3| 33| 28| 38| 36| 29| 3,65 3
Bapuanr: 9

Bonpoc Nel

Yemy paBHO cpeaHee apupMeTHUecKoe CIAYYAHUHON BeJIMYUHBI, 3HAYCHUS
KOTOPOM IOJIy4YeHbI 110 Pe3yJibTaTaM IKCIIePUMEHTA

Xj 6 7 8
m; 2 3 2
@ 3

(b) 16,3

(c) 7

(d 94
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(e) 10

Bonpoc Ne2

OTHOCHTEIbHASI YACTOTA BCXOA0B CeMSH 3J1aK0BbIX paBHa 0,95. CkoybK0
ObLJIO MMOCAKEHO CEMSH, €CJIM U3 NMOCeSIHHBbIX CeMsIH B301ILJI0 95?

@ 19
(b) 28
(c) 80
(d) 100

(€) 200

Bonpoc Ne3

Bblin noJsiyuyeHbl H3MepeHus YIJia BpaleHUusl ONTHYeCKH AKTHBHOTO
Bemiecrsa. Haiigure cpeanee apugmernyeckoe Ha0OI0ACHUN CIydailHOM
BeJIMYMHBI, MOJYYeHHBIX B pe3yJbTaTe 3kcnepumenra: 2,3; 2,4; 2,5; 2,6; 2,77

@ 2,3
(b) 2,5
(c) 73
(d) 155

(e) 1,2

Bonpoc Ne4

B pesyabrate ucnbiTanuii 06110 npousseaeHo 100 noxdopacsIBaHUii MOHETHI
U3 HUX 55 pa3 nosgBmwiIcHa «opes». Toraa OTHOCUTEIbHAS YaCcTOTA MOSIBJICHUSA
opJia paBHa
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@ pray=L
b 55
O gy
100
O pray= t
10
d P*A4)=0
€ P*A4)=1
Bomnpoc NeS

JJIeMEeHTAPHBIMHU COOBITUSIMH (MCX0AAMHU) HA3BIBAKOT

(@)
(b)

(©)
(d)

CO6BITI/UI, KOTOPBIC UMCIOT BO3MOXHOCTb OAHOBPCMCHHOT'O OCYIICCTBJICHU A

Co0bITHs, 00pa3yrolIne MOJHYIO TPYIITY MOMapHO HECOBMECTHBIX
PaBHOBO3MOYHBIX COOBITUM

Co0bITHA, 00pa3yrolIKe MOTHYIO TPYIITY COOBITUI

CO6I::ITI/I}I, KOTJa IMOABJICHHUC OAHOI'0 M3 HUX MCKIIIOYACT IMOABJIICHUC APYTIHUX

COOBITUI

Bomnpoc Ne6

BeposiTHOCTH NMOSIBJICHHSI OTHOT0 W3 HECKOJIbKHX MOMAPHO HECOBMECTHBIX
COOBITHIA, 0€3pa3INYHO KAKOT0, pABHA

(@)

(b) mpousBemeHNIO BEPOSITHOCTEH STUX COOBITHIA.

(C) cymMme npou3BeaCHHIA THX COOBITHIA.

EIUHUIIE.
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(d) cymme BepOSITHOCTEH 3THX COOBITHIA.

Bonpoc Ne7

3akoH pacnpeaeseHus1 JMCKPETHOM CJIYyYalHOM BeJIMYMHBI MOKeT ObITh
3aJaH B BUje:

(d) rucTorpaMMmbl 4acTOT.

(b) TaGmuIkl, conepKaIICH 3HAYCHHS CITYYalHOW BETMUYMHBI M COOTBETCTBYIOIINE
UM BEPOATHOCTH.

(C) ITIOJINT'OHA OTHOCHUTCJIBHBIX 9aCTOT.

(d) xpwuBoii ['aycca.

Bonpoc Ne8

BeposTHOCTB TOTO, YTO B PE3yJIbTaTe UCTIBITAHUS HOPMAIbHO PACTIPE/ICIICHHAS
ciydaitHast BenruuHa X MprMeT Kakoe-HUOYIb 3HaYCHHEe U3 MHTepBaia (a, b),
paBHa

(@ P(X<x 2 )=P(X<x 1 )+P(X 1 < X<x 2 )
(b) Placx {,8]==:I{’8;EJ—¢(&_EJ

=)
() F(X)=0mpux [1a; F(X)=1 mpu x>[1b

(d) mnpupamienuto GyHKIMH pacipeaeIeHus: Ha ’TOM HHTepBaie: P(a
"1X<b)=F(b) — F(a)

Bompoc Ne9

Onenka MaTeMaTH4YeCKOI0 0KUJIAHUSA B cjay4ae, €CJid CTATUCTHICCKHUEC

XL Xa, K
JIaHHbIE NMPEACTABJICHBI B BHE PAa: ! ?

BbIYMCJISIOT 10 opMmy.ie:
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(@)

CEFSTIN
=l
© s
i=l
@ x-13,
i=l
Bonpoc Nel0

AOCoIOTHAs! TOTPEMIHOCTD CPEAHEr0 apU(PMETHUECKOTO HE3ABUCHUMBIX
WU3MEPEHUN BBIYUCTSAETCS M0 PopMmyie:

@) 4-4()8,

(b) E% =%IDD%

(c) ﬂz=|z§cﬂx|—|z}',ﬁy| .

(d) dy=|pz/dx]

Bapuant 10

1. Beimucath Bce NEPECTAHOBKU U3 DJIEMEHTOB X1, X2, X3.

2. U3 smuka, rae Obuto 3 JomHyBIIMX U 12 1ensix mpoOUpOK, BBIHYTO
Hayraj 2 npobupku. KakoBa BeposiTHOCTb TOTO, YTO 00€ MPOOUPKHU LieTbie?

3. B rpynne 15 crynenTtoB. Tpoe W3 HUX HMMEIOT 3aJ0JKEHHOCTH TIO
pa3nuuHbIM TipeaMeTaM. KakoBa BEpOSTHOCTH TOro, 4YTO 2 HayJady B3SATHIX
CTYZICHTA HE UMEIOT 33JJ0JDKEHHOCTEN HU MO OJJHOMY U3 MPEIMETOB.

4. Ilpn npoBeeHNH TPEHUPOBOYHOI'O MPbDKKA C MAPAIIIOTOM C CaMOJIETA
npeiratoT 100 pgecantHukoB. M3 Hux 20 4enoBeK MNPOCIYyX WA O MOJAToAa B
apmuu, 50 4denoBek mo - roay u 30 4denoBek - Mo moaTtopa roaa. BeposTHOCTh
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MOJYYEHHUS] TPAaBMbl TIPU MPBLKKE C MAPALIIOTOM ISl KaXKA0T0 U3 JECAHTHUKOB CO
CPOKOM CIY>KOBI TTOJITOJIa, TOJI U TOJITOpa T'ojJla cocTaBisieT cooTBeTcTBeHHO 0,05
0,03 u 0,02. KakoBa BEpOSITHOCTh TOTO, YTO XOTS OBl OJIUH JCCAHTHUK TOJYIHUT
TpaBMy?

5. TloxkapHasi curHajau3anys BKIIOYAeT B ce0sl TpU JIaTYMKa U 00s13aTEIbHO
cpabaTbIBaeT, eciau cpaboraer, XOTs Obl OJUH M3 €€ JaT4YUKOB. BeposTHOCTH
cpabaThIBaHUs MEPBOr0, BTOPOIO U TPETHEr0 JATYMKOB MPU UMHUTAIUU YCIIOBHI
noxapa cootBercTBeHHO paBHbl 0,92 0,9 u 0,94. [Ipu umuTanuu ycioBuil moxapa
curHaiu3amus cpaborana. Kakoa BeposiTHOCTH TOTO, UTO HE cpaboTanu

a) MepBbI U BTOPOU AATUUKHU?
0) mepBbIil U TPETUN TATUUKU?
B) BTOPOM U TPETUN JATYUKU?

6. KakoBa BeposITHOCTh TOTO, YTO B MapTHH TAOJETOK, HACUMUTHIBAIOIIEH
10000 mtyk, He Gosie 20 OKaXyTCs HECTaHAAPTHBIMHU, €CIIU BEPOATHOCTH TOTO,
YTO OTJEebHas TabJIeTKa OKa)KeTcs HecTaHaapTHOM, coctasiseT 0,00127

7. Haltm wmareMaTuyeckoe OXHUIAHWE, JHUCIEPCUI0 U  CpEaHEe
KBaJIpaTUYECKOE OTKIIOHEHUE IUCKPETHOW CIy4YaulHOM BeJIWYMHBI X, 3aJaHHOU
3aKOHOM pacIpeIeIICHHUS.

Xi 1,5 3,2 51 7,4 8,9 10,5

pi 0,05 0,09 0,15 0,21 0,29 0,21

8. Ilpu po3nrBe BUTAMHUHH3UPOBAHHOTO CHpOMa B OYTHUTKM 00BEM cHpoOIa
CUMTAETCSl CTAaHIAPTHBIM, €CJIM OTKJIOHEHHWE pacxoja CHpOMa, 3aJTUBAEMOTO B
OYTBUIKH, OT IIPOEKTHOr0 00bEMA HE MPEBBILIAET 110 a0COIOTHOM BearuuHe 2 cM>,
CunTasi, 4YTO OTKJIOHEHHME pacxoja CUpOINa MOJYMHEHO HOPMAJIbHOMY 3aKOHY
pacnpesielieHHss CO CPEINHMM KBaJApaTHMYeCKMM OTKIOHeHueM [ =0,5 cm®
OTpPENENTUTh CKOJbKO B cpeaHeM OyThUIok u3 maptuu 500 mTyk OyayT HUMETh
HECTaHJapTHBIA 00BEM cupormna?

9. U3 renepanbHON COBOKYITHOCTH M3BJIeYeHA BBIOOpKA 00BbEMa n=20):
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BapHaHTA X

21

22 23

24

25

26

qacToTa m;

Haiitu:

a) BRIOOPOYHYIO CPETHIOIO;

0) HECMEIIEHHYIO OLIEHKY JAUCIIEPCHH;

B) HCIIPABJIICHHOC CPCAHCC KBAAPATUICCKOC OTKIOHCHHUC,

I‘) OOCHKY CPCAHCTO KBAAPATHICCKOI'O OTKIIOHCHHUA BBI60pO‘{HOﬁ CpCI[HCﬁ.

10. Haiftu ko3 puiimeHT Koppemnsiuu, ypaBHeHHE perpeccur Y Ha X, TPOBEPUTH
3HaYMMOCTh MOJTydeHHOT0 Kod(ddunnenta xoppensuuu npu a=0,1.

X 47 47 49 50 52 47 47 54 53
\Y% 2,71 28| 28] 295| 3,05 3| 2,7\ 3,7| 3,75
BapuaHnr: 10

Bonpoc Nel

CyMMma BeposiTHOCTEI cOOBITHII 00Pa3yIOINNX MOJHYI0 rpynny paBHa 1.
CoObiTus A, B u C 00pa3yoT nmosinyio rpynmy. Yemy paBHa BepOATHOCTD
coObITHA A, €CJIM U3BECTHO, YTO BepOATHOCTH coObITHIT B 1 C paBHbI

P(B)=0,2; P(C)=0,3?

@ 05
(b) O
(c) -1
(d 1
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(€)

|

Bonpoc Ne2

B kop3une jgexut 12 mapos u3 Hux 4 0eiabIix, S kpacHbIX U 3 3ej1eHbIX. HaiiTn
BEPOSITHOCTb TOI'0, YTO NMEPBbIM HAYIa4y U3BJICYCHHBIN 1IAP — CAHU .

@ 1
(b) -1
(c) 05
d) 0

e 1
3

Bonpoc Ne3

Bblin noJsiyuyeHbl H3MepeHus YIJia BpaleHusi ONTHYeCKH AKTHBHOTO
Bemiecrsa. Haiigure cpeanee apugmernyeckoe Ha0OI0ACHUN CIydailHOM
BeJIMYUHBI, MOJIYYEeHHBIX B pe3yJbTaTe 3kcnepumenta: 2,3; 2,4; 2,5; 2,6; 2,77

@ 7,3
(b) 15,5
(c) 2,3
(d) 25
(e) 1,2
Bonpoc Ned

Monety nogopocusn 100 pa3. B 51 ciaiyuyae nosiBwics «opes». Haiitu
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OTHOCUTECJIBHYI0 YaCTOTY MMOABJICHHUSA «KOpPJa»
(@ 0,5

(b) -0,49

(c) 0,49

(d) 0,51

(e) -1

Bonpoc NeS

Kakoe co0bITHE sIBJISIeTCS JOCTOBEPHbIM?

(@) JIroboe mpoBeneHHOE UCTIBITAHNE

(b) CoObiTHE, KOTOPOE 00A3aTEIBHO OCYIIECTBUTCS B PE3y/IbTaTE UCIIBITAHU.

(c) CoObiTHe, KOTOPOE MO0 OCYIIECTBUTHCS B PE3YJIbTATE HCIIBITAHUS, TUOO HET.

(d) CoObiTHe, KOTOPOE HE MOXKET OCYIICCTBUTHCS B PE3yJIbTATE UCTIHITAHHUS.

Bompoc Ne6

BeposiTHOCTBH TOT0, YTO JeHb OyaAeT N0KIIUBBIM p=0,7. HaiiTu BePOATHOCTH
TOT0, YTO JIeHb OyaeT 0e3 M0Kas.

@ 1.
(b) -0,7.
(c) 1,7.

d) 03.

Bonpoc Ne7

Kakyio BeJJHUMHY HA3bIBAKOT HENPEPLIBHOM CJIYYAHOM BeJINYUHOM?
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(a) Benuuuna, KOTOpas HE MOKET MPUHUMATH JIIOOBIC 3HAUCHUE U3 33JAHHOTO
UHTEpBaa.

(b) Benuuuna, KOTOpas MPUHUMAET OJTHO SAUHCTBCHHOE 3HAUCHHE U3
HEKOTOPOI'0 MHTEpBaa.

(C) BCJ’II/I‘II/IHa, KOoTOpasa NpuHUMACT OTACIbHBIC, N30JIMPOBAHHBIC 3HAYCHUS C
OIpCACICHHBIMHA BCPOATHOCTSIAMMU.

(d) Cnyugaiinas BenmurHA, KOTOPAs MOXKET IPHUHUMATS JTIFO00E ICHCTBUTEIIBHOE
3HAYCHHUE U3 HEKOTOPOTO MHTEPBaja JeHCTBUTCIILHBIX YHCEIL.

Bonpoc Ne8

Ecau Bo3MOXKHBIC 3HAYCHUSA CIIYYAHHON BeJTMYMHBI X, 32JaHHOH (PyHKIHEH
pacnpeneienus F(X), npuHagiaexar uarepsaiy (a,b), To

@ FX)=-lnpux [a; F(X)=0npux [1]b.
(b) F(X)=0mpuxilia; F(X)=1 opux>b .
(c) F(X)=2mpux [1a; F(X)=5npu x[1[1b.

(d) F(x)=a npu x[la ; F(X)=b mpu x[1b .

Bompoc Ne9

Ouenka cpeaHeil KBaApaTH4YeCKO# MOTPEHIHOCTH CPeIHEro
apu(pMeTHYECKOro B CJIy4yae, eCJIM CTATUCTHYECKHE JaHHbIE NIPeICTABJICHbI B

x | Xy l Xz | |xx
TabJmIe: o] ] BLIUMC/IsAETCS 110 popmylie:
@ )3
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() x-13x

(d)

Bomnpoc Nel(

7 _E L ET _
HNuTepBain Buga [x 2y (FBe<u<ss !y (F)sx ) ABJIIETCA

(a) moBepUTENLHBIM UHTEPBAIOM, TOKPHIBAIOIIUM HEU3BECTHBINA TIApaMETp M C
HAJIC)KHOCTBIO P !

(b) moBepuTENHEHBIM UHTEPBAIOM, TOKPHIBAOIIUM HEU3BECTHBIN TTapametp [
C HaJIS)KHOCTBIO P :

() mnpuOIMKEHHBIM HHTEPBAJIOM YacTOT.

(d) orpeskom.
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