DHIeNbCCKUM TEXHOJIOTHUECKU HHCTUTYT ((priian)
(denepanbHOro rocy1apCTBEHHOIO OFOKETHOTO 00pa30BaTEIbHOIO
YUPEXKJIEHUS BbICILIEr0 00pa3oBaHUs
«CapaToBCKuli TOCYAapCTBEHHBIN TEXHUYECKUI YHUBEpcUTET UMeHH [araprna 10.A.»

Ka(bezlpa «EcTeCTBEHHBIC 1 MATEMATUYCCKUE HAVKHU

OneHovHble MaTepHuaJbl 110 JUCHUILIMHE
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MIPOU3BOJICTBA
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Ilepeyenb KOMIETEHUMH M YPOBHHM MX C(HOPMHMPOBAHHOCTH M0 IUCHUILIMHAM
(MoayJssim), npakTukam B npouecce ocsoenust OIIOII BO

B mnponecce ocBoeHusi 00pa3oBaTeNbHOM MpOrpaMMbl y OOy4YaroIIerocss B XOje
U3Y4YEeHUS AUCHUILIUHBI «MaTtemaTiuka» 10kHa copmupoBaThes kommereHuusa YK-1
Kpurepuu onpezaenenusi chopMUpPOBAHHOCTH KOMIIETEHIIUU Ha Pa3IMYHBIX YPOBHSX

ee hopMHUpOBaHUS

HNunexc koMIeTeHIIMN

Coneprxanre KOMIETECHIIUU

VK-1

YK-1. CnocoGeH OoCyIIEeCTBIATh MOWCK, KPUTHYESCKUI aHAM3 W CHUHTE3
uHpopManuu,
MOCTABJICHHBIX 3a7a4

MPUMEHATh  CUCTEMHBIM  MOAXOJ I  PEUIEHUs

KO,I[ N HAUMCHOBAHHEC
HHJUKaTOpa JOCTHUKCHUA

OreHOYHBIC CpPEICTBA

Bungnl zaustuit
JUTSL OLIEHKU YPOBHS

115t GOPMHUPOBAHUS

c(hOopMUPOBAHHOCTH
KOMIIETEHIINH KOMIIETEHITNHT
KOMIIETEHIINU
HN-2 yg.1 Ucnionb3yer JICKIIMH, MUCbMEHHBIN OMIPOC, PEIICHUE

MaTeMaTHYEeCKHE METOIBI B
paMKax CHCTEMHOTIO MOAX0/a
JUTSL pEIIEHUS TOCTaBIEHHBIX
3a1a4

MMPAKTUYCCKUC 3aHATUA,
CaMOCTOATCIIbHAA pa60Ta

3aa4, BOIIPOCHI AJId ITPOBCACHUA
9K3aMeHa, TECTOBBIC 3a/IaHNS,
OTYET 110 JIabopaToOpHOii padboTe

YPpOBHU OCBOCHMSI KOMITETCHIIUH

YpoBeHb OCBOEHUS
KOMIIETEHITNH

Kputepuu onieHnBanus

[TpoaBUHYTHIH (OTIMYHO)

3HaeT: B JIONOJHEHHE K 3HAHUSIM MOBBILIEHHOI'O YPOBHS,
JI0Ka3aTelIbCTBa TEOPEM

YMmeer: B IONIOJIHEHHE K YMEHUSM IOBBIIIEHHOTO YPOBHSI, YMEET /1aBaTh
MaTE€MaTUYECKYIO [IOCTAHOBKY IPUKIIAIHBIX 3a1a4

Baaneer: B IONOJMHEHME K HaBbIKAM IIOBBIIIEHHOTO YPOBHS, BIIAJEET
HaBbIKAMU PEILICHUs NMPUKIAIHBIX 3a]a4 CPEACTBAMH MaTeMaTHYECKOIO
MOJEJIIMPOBAHUS

3HaACT

[ToBbIIEHHBIN (XOPOIIIO)

3Haer: B JIONOJHEHHE K 3HAeT
(hopMYIIUPOBKH TEOPEM

YMeeT: B JIONIOJHEHUE K YMCHHSM IOPOTOBOTO YPOBHS, YMEET peliaTh
3aJ1a4M, coueTasi pacyeTHbIC (POPMYIIBI U3 PA3HBIX Pa3/CciioB

Bnaneer: B JomoiHEHHWE K HaBBIKAM IOPOTOBOTO YpPOBHS, BIAJEEeT
HaBBIKAMHU peIaTh 3a7add, codyeTas pacyeTHbIe (OPMYIBI M3 Pa3HBIX

paszenoB

SHAaHUAM IIOPOroBOIo  ypOBHA,

[ToporoBsiii (6a30BbIit)
(YIOBIETBOPUTEIHHO)

3HaeT: OCHOBHBLIC IIOHATHS MAaTEMAaTHKH B YAaCTH TaKHX pasaciioB, Kak
reomMeTpus, anre6pa, MaTeMaTH4YEeCKUMI aHaJiu3, TCOpUu-d BCPOHTHOCTCﬁ u
MaTeMaTH4dCCKasa CTaTUCTHKA.

YmMmeer: peiiaTh TUIOBBIC 3aJadu M3 Pa3lCsiOB I'COMCTpH, aJll"era,
MaTeMaTHUYCCKUHN aHalin3, TCOopuAa BGpOHTHOCTeﬁ n MaTreMaTH4YCCKas
CTaTHUCTHKA.

B.Ha)]eeT: HaBbIKaMM PCIICHHA TUIIOBBIX 3aJad M3 pas3aCiOB IrC€OMCETpU,
anre6pa, MaTeMaTUYeCKUM aHaJInu3, TCOpHUA BCpOHTHOCTGfI n
MaTeéMaTHn4dCCKasa CTaTUCTUKA




2. MeTtoauyeckue, OIl€HOYHbIE MAaTepHajibl M CpPeACTBa, ONpeaeJsolIne
npoueaypbl  oumeHMBaHHsT  C()OPMHMPOBAHHOCTH  KOMIeTeHUMHA  (3J1eMEHTOB
KoMIeTeHuuii) B mpouecce ocsoenusi OIIOII BO

1
2.1 OueHo4YHbIe CPeACTBA AJIA TEKYIIero KOHTPOJIs
Bonpocsl 1j1s1 TMCBMEHHOT0 OIIPoca

Tema 1. AHaIUTHYECKAsA TeOMeETPHS

1.BekTop, AnMHa BEKTOpa, KOJUIMHEAPHbIE M KOMIUIAaHAPHBIE BEKTOPHI, paBHbIE BEKTOPbI, CBOOOHBIM
BEKTOP — OINPEAEICHUS U IPUMEPDI

2.JIuHeliHbIE ONepaly HaJl BEKTOpPaMHU — OIPEENICHHsI U IIPUMEPBI, CBOWCTBA ONepaliii

3.ba3zuc — onpexnenenue u npumep

4. TeopeMa 0 pa3ioKEHUH BEKTOpa 10 0azucy

5.JIuHeiHble onepanuy HajJ BEKTOpaMHU B KOOPAWHATaX

6./lekapToBa, MoJIApHAas U LUIMHAPUYECKast CUCTEMbI KOOPAUHAT

7.KoopauHaTbl BEKTOPa, y KOTOPOTO 33aHbl HAUaJI0 U KOHEI]

8.JleneHue oTpe3Ka B 3alaHHOM OTHOLIEHUU

9.Hanpagnsronue KOCHHYChI BEKTOpa U MPOESKIINH BEKTOPA Ha KOOPAWHATHBIE OCH

10. CkanspHoe pou3BeicHHEe BEKTOPOB — ONPEIETICeHUE U OCHOBHBIE CBONCTBA

11. BelpaskeHue CKalIsIpHOTO MPOU3BEIECHUS Yepe3 KOOPAUHATHI BEKTOPOB-COMHOXKUTEIEH

12. ®opmyiibl Ui BBIYMCIIEHUS PACCTOSTHUSI MEXKTy TOUKaMH U yTJla MEX/y BEKTOpaMU

13. BexkropHoe mpowu3BeneHHE — OIpelesieHue W oOmpe cBolcTBa. IIpM3HaK KOJUITMHEAPHOCTH
BEKTOPOB

14. CmemranHoe TpOWM3BEACHUE — OMNpeeNieHHe W oOmrue cBoiicTBa. [Ipu3HaK KOMILTAaHAPHOCTH
BEKTOPOB

15. [lony4uuTh BEKTOPHOE ypaBHEHUE TIOCKOCTH

16. [TonyuuTh ypaBHEHHE TIOCKOCTH, IPOXOASAIIECH Yepe3 TpH 3a/1laHHbIE TOUKH

17. Teopema 0 KoOpUHATaX BEKTOPA, HOPMAIBHOT'O K IIIOCKOCTH

18. ITonyuuTh napaMeTpHUUECcKOe YpaBHEHHE NPSIMOM Ha MIIOCKOCTH

19. [Nony4ynTh KaHOHWYECKOE YpaBHEHHUE MPSIMOI HA TUIOCKOCTH

20. I[TomyunTh ypaBHEHHE NPSIMOM B OTpe3Kax

21. TeopeMbl 0 KOOpIMHATaX BEKTOPOB, MEPHEHIUKYISIPHOTO M HAMPABISIIONIETO Ui MPSMOW Ha
IJIOCKOCTH

22. Teopema 0 pHU3HAKE MAPALIEIEHOCTH MPSMBIX Ha TNIOCKOCTH

23. [lomyunTh BEKTOPHOE U MapaMeTPUUYECKOE YPaBHEHUS IPSIMOI B IPOCTPaHCTBE

24. TlomyynTh KAHOHWMYECKHE YPAaBHEHHS MTPSIMO B TPOCTPAHCTBE

25. DyuuIc — ornpe/esieHue U OCHOBHbIE CBOMCTBA

26. @okabHOE CBOMCTBO AIUINIICA

27. Teopema 0 CBOWCTBE TUPEKTPUC IILTUIICA

28. dokaapHOE CBOMCTBO THITEPOOIIBI, CBOMCTBO JUPEKTPUC TUTIEPOOITBI

29. Teopema 0 CBOMCTBE aCHMITOT TUIEPOOITBI

30. ITapabo:a — ornpeiesieHUe © OCHOBHBIE CBOWCTBA

31. Teopema 00 3KCLIEHTPUCHUTETE MapadoIIbI

1
Ilepeuens oyenounvix cpedcms, pPeKOMEHOOBAHHBIX K UCHONb308AHUIO NPU (HOPMUPOSAHUU OYEHOUHBIX MAMEPUANOs8
npedcmaenensl 8 Ipunosicenuu 2.



Tema 2 JeMeHTHI aJredpbl

1.Marpunia — math ONpeAeliCcHHe W MPUBECTH Tpumep. JIMHEHHBIE ornepanuyd HajJ MaTpUIlaMU —
OTIpeJIeNIeH s, CBOICTBA, MpUMEpHI. TpaHCIOHMPOBAHNE MATPULIBI — ONIPEICTICHUE, TIPUMEP

2.0mpenenuTenib KBaapaTHON MaTpHIIbl MPOU3BOJIBHOTO IMOpsIKa — JaTh ONpEIeTIeHUEe, MPUBECTH
MIpUMeEp BBIUUCIICHUS Yepe3 Pas3sIoKeHHe Mo MEPBOil CTPOKe

3.ChopmynupoBath 6€3 10Ka3aTEIbCTBA CIEAYIOIIUE TEOPEMBbI:

4.- 00 onpenenuTeie TPaHCIIOHUPOBAHHOW MaTpPHUIIBI,

5.- 0 IEpeCcTaHOBKE CTPOK B ONpeeNuTeNe,

6.- 0 Pa3IOKECHUH ONIPECITUTENS IO IPOU3BOIBHON CTPOKE (CTOJIOITY)

7.001ue cBoMCTBa onpeneuTenci

8.Bekrop-cronben, nuHeiHAsE KOMOMHALUS BEKTOP-CTOJOIIOB, MOHATHS O JTUHEHHOW 3aBHCUMOCTH H
HE3aBHCUMOCTH CHUCTEMbI BEKTOP-CTOJIOIOB

9.MuHOp TPOM3BOJIBHOTO TMOpsiAKa (ompenerneHue, mnpumep). basucHeli MuUHOp (OmpeaeneHue,
npumep). Panr wmatpunsl (ompeaenenue, npumep). CdhopmynupoBaTh 0€3 Jg0Ka3aTeIbCTBA
TEOpEMY O paHre MaTPHIIBI.

10. Cucrema nuHelHbIX anreOpandeckux ypaBHeHumit (CJIAY), marpuna CJIAY wu pacmupeHHas
matpuna CJIAY — onpenenenust u npuMepsbl.

11. Teopema Kponekepa-Kanemiu

12. TIpasuno Kpamepa

13. YMHOXEHHEe MaTpull — OIpe/eIeHre, CBOMCTBA OTepaIluu, IPUMED

14. O6Gparnas marpuna — onpeneneHue. CpoilcTBa  omepanuu  0OpalleHHUs  MaTpPULBIL.
ChopmynupoBaTh 0e3 1oKazaTenbCTBa TeOpeMy 00 00paTHOM MaTpHIle

15. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHBIE UNCIIa KBAAPATHOW MaTPULIbI

16. AnreOpanueckas popMa KOMIUIEKCHOTO 4Kcla; apupMeTHYecKre onepalnnuy HajJ KOMIUIEKCHBIMU
YHCIIaMU, PEACTABICHHBIMA B anredpandeckoit hopme

17. TpuroHomerpuueckas (opma KOMILJIEKCHOTO YHCJIA; YMHOXKEHHUE, JeJICHHE M BO3BEICHHE B
CTETeHb KOMIUIEKCHBIX YHCEIl, IIPE/ICTABICHHBIX B TPUTOHOMETPHUYECKON (hopme

18. N3BieueHue KOpHs CTENEHU N U3 KOMILIEKCHOTO Yncia

Tema 3 BBeaenue B MaTeMATHYECKHAH aHAJIN3

1.Yucnosas pynkuusa. CBONCTBA YNCIOBBIX (PyHKINN

2.Ilpenen pyHKIUU B TOUKE

3.HenpepoiBHOCTS pyHKINH B Touke. Kitaccudukamnms Touek pa3pbiBa

4. Teopema 0 EpPBOM 3aMeyaTeIbHOM MpeIese U CIeACTBUS U3 Heé
5.TeopeMa 0 BTOPOM 3aMe4aTEeIbHOM IIPEJEIIe U CIEJCTBUS U3 HEeE
6.OKBHBaNICHTHbIE (DYHKIIMU, UX TPUMEHEHHUE JUIsl BBIUMCIICHUS TIPE/IEIoB

Tema 4. InddpepenunanbHoe HCHUCTICHUE

1.

CoNO AWM

[TpousBoaHas pyHKIMU B TOUKE: ompenesnenue, npumepsl OyHknus, muddepeHurpyemas B TOUKE:
OIpezie/IeHUE

Teopema o npousBogHON AU PepeHnpyemMoit pyHKIUN

Teopema o HenpeprIBHOCTH AU epeHunpyeMoit GyHKINU

['eomeTpuyeckuii CMBICT MPOU3BOAHON U AU depeHInana

[Tpon3BoiHBIE BTOPOTO M 00JI€€e BEICOKUX MOPSIKOB

[Tpon3BoaHas CyMMBI, TPOU3BEACHUS U YACTHOTO U PepeHupyeMbIX GyHKIII

[TpousBoHas 0OpaTHOM PyHKIMH

[TpousBoHas CIOKHON QYHKIIMU

Teopema @epma u Teopema Porist

10 Teopema Komm u Teopema Jlarpanxa
11. Mpasuna Jlonurans nst Heonpeaenennoctei [0/0] u [oo/o0]
12. TpencraBnenue GyHKIHHA ¢ TOMOIIBIO hopMyiel Termopa

4



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

[Tpu3Hak MOHOTOHHOCTH (DYHKIIUU

OKcTpeMyM (pyHKLIHHU: ONpeiesieHue U IpuMep

Heo6xoanmeie yciaoBus skCTpeMyMa (GyHKIIUU OAHOM epeMeHHON

JloctaTouHbIe YCIOBUS KCTpeMyMa (QYHKIIMH OJHOMN IepeMEHHOM

JlocTaTouHbIe YCIOBUS IKCTpeMyMa IS PyHKITH, UMEIOIIEH BTOPYIO MMPOU3BOIHYIO
Brimykinocts ¢pyHKnu BBepX (BHU3). Touku nepernda

Heob6xoauMeble ycaoBusl HaIU4Ks TOYKU Ieperndoa

JloctaTouHble yCIIOBUS HAIMYMS TOYKHU eperuda

HakmonHbIe ¥ BEpTUKAIBHBIC aCUMIITOTHI rpaduka GyHKITUN

['paduk PpyHKIMU ABYX MEpEMEHHBIX, OKPECTHOCTh TOYKH Ha KOOPAUHATHON MJIOCKOCTH
[Mpenen GpyHkIMHM IBYX IEPEMEHHBIX, HEPEPHIBHOCTh (PDYHKIIUU JBYX TEPEMEHHBIX
[TonHOE M YacTHOE MpUPALIEHUS, YACTHBIC TPONU3BOAHbBIC

Huddepernmpyemas GyHKIHS IBYX IEPEMESHHBIX

Teopema 0 IpOU3BOJHOMN CIOKHON (DYHKIUH JIBYX IT€PEMEHHBIX

['paavieHT 1 IPOU3BOIHAS 110 HAPABICHUIO

DKcTpeMyM (PYHKIHU ABYX MEPEMEHHBIX, HEOOXOAUMBIE YCIOBHUS AKCTpEMyMa
JloctaTouHbIe YCIIOBUS KCTpeMyMa (PYHKIIMH JBYX TIEPEMEHHBIX

Tema S. UnTerpanbHoe ucumncieHue

1.

HBOo~NOoOORWDN

19.
20.

21.

22.

0.
11.
12.
13.
14.
15.
16.
17.
18.

[TepBooOpazHas GyHKINHU, HEOTIPEIEICHHBIA HHTETpall

Teopema 0 MHOXeCTBE IEPBOOOPA3HBIX (PYHKLIUU

OO61ure cBoMCcTBa HEONPEIEIIEHHOTO UHTErpajia, OCHOBHbIE TA0IMUYHbIE IEPBOOOPa3HbIE

3aMeHa IEPEMEHHOI B HEOIIPEIEIIEHHOM UHTErpaje

WuTerpupoBanue 1o 4acTaM JUIsl HEOIPEAEIEHHOT0 MHTErpaa

OnpeneneHHbIl HHTErpajl, F€OMETPUUECKUI CMBICII ONIPEACIEHHOI0 HHTErpaia

®opmyna HeroTona-Jleiibnuma

3aMeHa IEPEMEHHOH B ONIPEIETICHHOM UHTETpaJle

WuTerpupoBanue o 4acTaMm Ui OIPEIeIEHHOTO UHTErpaja

HecoGcTBeHHBIE MHTErpaJIbl: IPUMEPHI CXOIAIIETOC U PACXOJISILEroCsl UHTErpaioB

OnpeneneHye U TeOMETPUUYECKUI CMBICI JBOMHOIO HHTErpaa

Omnpenenenue u npuMep MOBTOPHOTO UHTErpaja

BrIpaxxeHue ABOMHOr0 MHTETpasa yepe3 NOBTOPHBIN

3aMeHa NEPEMEHHBIX B JBOMHOM MHTETpajie

Omnpenenenne 1 OCHOBHBIE CBOMCTBAa KPUBOJIMHEMHOIO MHTETpasia Mo JUIMHE AYTH

OmnpeneneHre 1 OCHOBHBIE CBOMCTBAa KPUBOJIMHEMHOIO HHTETpasla 0 KOOpAHATaM

®opmyna ['puna

HeoOxonuMble U J0CTaTOYHBIE YCIOBHS HE3aBUCHMOCTH KPHBOJUHEHHOIO HHTErpaia OT MYyTH
WHTETPUPOBAHUS

CkasipHO€E 1 BEKTOPHOE MOJIS — ONPEAENIEHUs] U IPUMEPDI

PoTop BekTOpHOTO N0JIs — onpeAeneHue U npuMep. LIMpKysiys BEKTOPHOTO MOJI — ONPEEIICHHUE.
[ToTeHnnaabHOE BEKTOPHOE MOJI€E, IPU3HAK MOTEHLIUATbHOCTH

JluBepreHus BEKTOPHOIO MOJI — ONpeaeNeHne, mpumep. [I0Tok BEKTOpHOro Mot — ONpeeIeHueE.
CouneHOnJaNIBHOE BEKTOPHOE 110JI€, IPU3HAK COJIEHOMIAIbHOCTH

®opmynsl "aycca-Octporpanckoro u Crokca

Tema 6. InddepenuuaibHbie ypaBHeHUs
1. ludpdepenunanbHoe ypaBHEHUE, MOPANOK IU(P(GEpeHIINaTbHOTO YpaBHEHHS: ONpeAeNeHus u

IpUMEPHI

2.00mee pemreHne W oOmmid WHTErpan auddepeHINATLHOTO YpaBHEHHS; HadalbHBIC YCIOBWS,

JacCTOC pCIICHUC U YaCTHBIM HUHTCrpai: ONIpCACICHUA

3.YpaBHEHMsI TEPBOTO TOPSIKA C Pa3ACISIOIINMUCS TePEeMEHHBIMU
4.O1THOpO/IHBIE YPABHEHHUSI IEPBOTO MOPSIIKA



A
5.PewicHne smHeiiHoro ypapHenus nepsoro mopsaka Y H®WFCOI meronom Bapuaumm

MPOU3BOJILHON MOCTOSTHHOM
~ e

6.YcrnoBue TMHEHHON HE3aBHCUMOCTH YaCTHBIX PEIICHUH YpaBHEHUS YA EFIAC

7. Teopema 00 o01IeM pPEIICHHHN YpaBHEHUS ARG

8.Teopema 06 ommieM pemernn ypasrerns S FOBA TR

9.ITonyunts  OOmEE  pelIeHHe  YpaBHEHHS TSI ciydas

10.

11.

12.

13.
14.

HeﬁCTBHTeJ’IBHBIX HCPABHLIX KOpHefI XApaKTCPUCTUICCKOT'O YPABHCHU S
-~

[TonyuuTts oOIIEEC pELICHUE YpaBHEHUS ¢ s ciaydast paBHBIX
JEUCTBUTEIBHBIX KOPHEN XapaKTEPUCTUUYECKOTO YPaBHEHUS
g

[TonyunTs OOIIEE pelIeHHE YpaBHEHUS ¢ IS cTydasi KOMIDIEKCHBIX
KOPHEHN XapaKTEPUCTUUECKOTO YPABHEHUS

, —
Pemenne  ypaBHEHUs pSg = = = L ==X METOIOM  HEOINPEAEIECHHBIX

KO3 PHUIHEHTOB
Pemenne cuctem nuddepeHnnanbHbpIX ypaBHEHHN

Peuienue ypaBHeHu# BuIa y? =19

Tema 7. UnucnoBble 1 QYHKUHOHAIbHBIC PAAbI

1.

©ONDOAWN

10

11.
12.

Omnpenenenye U IpuUMep YUCIOBOTO pajga. Cxoadmuiics U pacxoasdluiics psaj — ONpeaeseHus U
MIPUMEPBI

Heo0OxomuMeIii TpU3HaK CXOUMOCTH YHCIOBOTO psia. OOIue CBOMCTBA CXOIAIIUXCS PSAIOB
[Ipu3Hak cpaBHEHUs 151 3HAKOIIOIOKUTEIbHBIX PSAOB

[Ipuznax danambepa

[Tpusznak Komu

NHTerpabHblii IPU3HAK CXOOUMOCTH

[Tpusnak JleiOHuma

Ornpenenenue u mpuMep a0CONIOTHO CXOASIIETOCS psiaa

Omnpenenenue u npuMep QyHKIMOHAIBHOTO Psijia

Crenennoii psig. Paauyc cXxoIuMOCTH CTENIEHHOTO psiia

Psin Teitnopa. Pspt Teiinopa OCHOBHBIX 3JIeMEHTAPHBIX (PYHKITUHA

Tpuronomerpuyeckuit psig Oypobe

Tema 8. Teopusi BeposITHOCTEH U MATEMATHYECKAS CTATUCTUKA
1.Cﬂyan>’IHOe COGBITI/IC, QJICMCHTApPHOC COOBITHE (I/ICXOI[), MHOXCCTBO BCE€X BO3MOXHBIX HMCXOIOB

2.

RoOoo~NoGO MW

0.
11.
12.
13.
14.
15.

(IpOCTPaHCTBO 3EMEHTAPHBIX COOBITUI): ONPENENeHUs U TPUMEPHI

[IpousBeneHue, cymma, pa3sHOCTb CIy4yallHbIX COOBITHH, TPOTUBOIOJIOKHOE COOBITHE!
ONpEIEICHUS U IPUMEPBI

HecoBmecTtumeble ciiydaiinble COOBITHS, MTOJIHAS PYIINa COOBITHI: ONpeneaeH sl U IPUMEpPHI
Kiaccuueckast BEpOSITHOCTD, IPUMEDP BBIYMCIIEHUS KJIACCUUECKON BEPOSTHOCTU

I'eomeTprueckas BEpOATHOCTb, IPUMEP BBIYMCIICHUS T€OMETPUIECKON BEPOATHOCTH

AxcHuoMBl Teopun BeposATHOCTENH. CIeACTBHS U3 aKCHOM

TeopeMma c0xeHHs BEPOATHOCTEN

TeopeMa yMHOKEHHS BEPOATHOCTEN

dopmyra noaHoN BeposTHOCTH U popMmynbl baiteca

ITocnenoBaTenbHOCTL UCIIBITAHUM 110 cXeMe bepHyIu: onpeneneHue u npumep

®opmyisl beprym

JlokanbHas U MHTETpalibHast TeopeMbl Myaspa-Jlamaca (chopmyaupoBarh 6e3 10Ka3aTeIbCTBA)
CrnydaiiHast BeIMYMHA: OlpeesieHne U npuMmep. OyHKIMs pacpeeneHus CIIy4aiiHOW BEJIMYMHbI
OOm1re cBoiicTBa GYHKLIUHU pacipeeseHns CIydaifHON BEIMYMHBI

JluckpeTHas citydaiiHas BeTUYMHA U ee (PYHKINS pacrpeaeneHus



16. HenpepbiBHas ciiydaiiHas BeauunHa U ee (GyHKIMA pacnpeneneHus. [I1oTHOCTE BeposiTHOCTEH U
€€ OCHOBHBIE CBOMCTBA

17. MaremaTnueckoe OXuAaHue CIydaiiHON BEJIMYMHBL: OIIPE/IEIeHUE, CBOMCTBA

18. JIucniepcus cimydaiiHOW BEJTMYUHBI: ONPEICIICHIE, CBOMCTBA

19. HopmansHO pacmpeneneHHass ciaydaiHas BeJIMYMHA BEPOSITHOCTh TMOMAJAHUS HOPMAaJIbHOM
CIIy4ailHOM BEJIMYUHBI B 3aJJaHHBIA HHTEpBAJI

20. 'enepanbHass COBOKYIHOCTb, BBIOOpKA; BBIOOpOUYHAs CpenHsss M BHIOOpOYHAs JUCIIEPCHUS;
JIOBEPUTENIbHBI UHTEPBAI U IOBEPUTEIIbHAS BEPOSITHOCTD

21. KoppensinoHHoe noJie, KodhGHUIIMEHT KOppeNsiuy mpsiMast JIMHUS PETPecCun

3aaHus ISl NMCLMEHHOTI0 Onpoca

Tema 1. AHaIUTHYECKAsA TeOMETPHS

3aoanue {{ 1 }} éexmoput 1

Breruncnuth inHY BEKTOpa, 3aJaHHOTO KoopanHaTamu (3.,4)
IIpasunvhvle sapuanmul omeema: 5,

2. 3aoanue {{ 2 }} eexkmopur 2

BBIUHCITUTE JUTHHY BEKTOPA, 3aJaHHOTO KoopanHatami (-3,4)
Ipasunvhvle sapuanmovl omeema: 5;

3. 3aoanue {{ 3 }} eexmopur 3

BorunciuTh AIHHY BEKTOpa, 3aIaHHOTO KOOpauHaTaMu (3,-4)
Ipasunvnule sapuanmol omsema: 5;

4. 3aoanue {{ 4 }} sexkmopul 4

BbIUHCITUTE JTHHY BEKTOPA, 33 JaHHOTO KoopauHartamu (-3,-4)
Ipasunvhvle sapuanmol omeema: 5,

5. 3aoanue {{ 5 }} sexmopul 5

Breruncnuth HY BEKTOpa, 33J]aHHOTO KoopauHaTamu (4,3)
Ipasunvrvle eapuanmol omeema: 5;

6. 3aoanue {{ 6 }} sekmopuwl 6

BbIUHCITUTE JUTHHY BEKTOPA, 38JaHHOTO KoopanHaTtamu (-4,3)
Ipasunvhvle sapuanmol omeema: 5,

7. 3aoanue {{ 7 }} eexmopur 7

BeraucnuTh AnMHY BEKTOpa, 3aJaHHOTO KoopauHaTaMu (4,-3)
IIpasunvuvie sapuanmel omeema: 5;

8. 3aoanue {{ 8 }} sexkmopur 8

BbIuuciuTh IIHHY BEKTOPA, 38 JaHHOTO KoopauHaTtamu (-4,-3)

7



IlpasunvHule sapuanmul omeema: S,

9. 3aoanue {{ 9 }} sexmoput 9

BrruucnuTh JNIMHY BEKTOPa, 3aJaHHOTO KoopauHatami (6,8)
IIpasunvnvie sapuanmul omeema: 10,

10. 3aoanue {{ 10 }} éexmopwt 10

BoraucinTh AHHY BEKTOpa, 3aIaHHOTO KoopauHaTamu (-6,8)
Ipasunvhvle sapuanmovl omgema: 10;

11. 3aoanue {{ 11 }} éexmopot 11

BBIUHCITUTD JUTHHY BEKTOPA, 38JaHHOTO KoopanHaTtamu (6,-8)
Ipasunvhvie sapuanmovl omgema: 10;

12. 3aoanue {{ 12 }} eexmopuot 12

BorurcuTh AIHHY BEKTOpa, 3a1aHHOTO KoopanHatamu (-6,-8)
Ipasunvrule sapuanmol omseema: 10;

13. 3a0anue {{ 13 }} éexmoput 13

Brruucnuth 1mHy BeKTOpa, 3aJaHHOT0 KoopauHaTtaMu (8,6)
Ipasunvhvie sapuanmol omgema: 10;

14. 3aoanue {{ 14 }} éexmopuot 14

BbrancinTh AIHHY BEKTOpa, 3aIaHHOTO KoopauHaTaMu (-8,6)
Ipasunvrule sapuanmol omseema: 10;

15. 3aoanue {{ 15 }} eexmopwt 15

BbIUHCITUTE JUTHHY BEKTOPA, 38JaHHOTO KoopanHaTtamH (8,-6)
Ipasunvhvie sapuanmovl omgema: 10;

16. 3aoanue {{ 16 }} sexmopur 16

BorurcinTh ITHHY BEKTOpa, 3aJ1aHHOTO KoopanHatamu (-8,-6)

Ipasunvrule sapuanmol omseema: 10;

Kpusrblie BTOporo nopsigka

17. 3aoanue {{ 37 }} Kpueviel

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OITMCAHHUEM JIMHHUU U YPABHCHHUEM

%1 2 2
DIrIIc ¢ MaJoN MOJTYOChIO 2 X y



['mmepOoira B BEMIECTBEHHO TOTYOCHIO 2 X2 y2

S a—
4 9
[Napa mepecekaromuxcst MpsiMbIX NG yz
2 2 0
4 9
[TapaGona ¢ GpokaIbHBIM TTapaMeTpoM 2/9 9 y2 —4x

18. 3aoanue {{ 38 }} Kpusvie2
Y CTaHOBUTH COOTBETCTBUE MEXKAY OIMCAHUEM JIMHUU U YPABHEHUEM

Onunc ¢ Manoi noayocsto 4 X2 y2

25 16
lunepOoa ¢ MHUMO# ONTyOChIO 4 NG y2

25 16
ITapa mepecekaromuxcs MpsMbIX X2 y2

25 16
[Tapa6omna ¢ hoxansHBIM apaMeTpoM 8/25 25 y2 =16Xx

19. 3aoanue {{ 39 }} Kpusvie3

Y CcTaHOBUTH COOTBETCTBHE MCKAY OITMCAHHUEM JIMHHUU U YPABHCHUCM

Onuic ¢ Manoi noayocsro 3 X2 yz
2 42

9 16

ITapa mepecekaromuxcs MpsMbIX & yz

9 16



['mmep6oira ¢ MHUMO#1 TTIOTYOCKIO 3 G y2

[Tapabona ¢ hoxansHBIM TapameTpoM 8/9 9 y2 =16x

20. 3aoanue {{ 40 }} Kpuevied
Y CTaHOBUTH COOTBETCTBUE MEXIY OMUCAHUEM JIMHUU U YPABHEHUEM

Durric ¢ Majol MOIYOChiO 2 X2 y2
16 4
['umepboia ¢ BemecTBEHHOH MOITyOChI0 2 X2 y2
16 4
[Tapabomna ¢ pokaapHBIM TapamMeTpoM 2 y2 =4x
[Tapa nepecekaromuxcst NpsIMbIX X2 y 2
4 16

21. 3aoanue {{ 41 }} Kpuevie5

VY CcTaHOBUTH COOTBETCTBHE MCKAY OITMCAHHUEM JIMHHUU U YPABHCHHUEM

Onurnc ¢ 60JIBIION HOIYOChIo 6 X2 y2
36 25

lunepOoina ¢ BelecTBEHHO!H MOIyOChio 6 X2 y2
36 25

ITapa nepecekaromuxcs MpsIMbIX X2 y2
4 16
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[Tapaboina ¢ pokaabHBIM apaMeTpoM 6 y2 —12x

22. 3aoanue {{ 42 }} Kpuevieb
Y CTaHOBUTH COOTBETCTBUE MEXKAY OIUCAHUEM JIMHUHU U YPABHEHUEM

DIrIIc ¢ Majol TOIYOChIO 2 X2 y2
AR A |
4 9
['umep6oia B BeIIeCTBEHHOMH MOTYOCHIO 2 G y2
2 X
4 9
[Tapa nepecekaronuxcst mpsIMbIX NG y2
2 Y o
4 9
[lapabomna c pokampHBIM apameTpom 2/9 9 y2 —4x

23. 3aoanue {{ 43 }} Kpuesvie7
Y CTaHOBUTH COOTBETCTBUE MEXKAY OIMCAHUEM JIMHUU U YPABHEHUEM

Onurc ¢ Manoi noixyocsro 4 X2 y2

25 16
lunepOosa ¢ MHUMO# MONTyOChIO 4 NG y2

25 16
[Tapa nepecexaromuxcs IpsIMbIX X2 yz

25 16
[Mapa6omna ¢ hokansHBIM MapaMeTpoM 8/25 25 y2 =16Xx

24. 3aoanue {{ 44 }} Kpuevie8
11



VY CcTaHOBUTH COOTBETCTBHE MCXKIOY OIIMCAHHUEM JIMHUU U YPAaBHCHHUEM

DIUTAIIC ¢ MaJIOH MOIYOCKIo 3 X2 y2
9 16
ITapa nepecexaromuxcs IPsIMbIX X2 y 2
9 16
l'umepboma ¢ MEIMO¥ TOTyOChIO 3 G y2
9 16
[lapabomna c pokansHBIM TapameTpom 8§/9 9 yZ =16Xx

25. 3aoanue {{ 45 }} Kpuevie9
Y CTaHOBUTH COOTBETCTBUE MEXKAY OIMCAHUEM JIMHUU U YPABHEHUEM

Ourc ¢ Majol MoIyoChio 2 X2 y2
16 4

lunepOona ¢ BelecTBEHHOMH MOIyOChio 2 X2 y2

—_— + A

16 4
[Mapa6omna ¢ hoxanbHBIM MapaMeTpoM 2 y2 — 4x
[Tapa nepecekaronuxcst MpsIMbIX X2 y2
4 16

26. 3aoanue {{ 46 }} Kpueviel)

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OITMCAHHUEM JIMHHUU U YPABHCHHUEM

Dmutaric ¢ 0OJIBIION MONTYOChl0 6 X2 y2

36 25

12



lumepboia ¢ BemecTBEHHO!H MOIyOChI0 6 X2 y2

36 25
[Mapa mepecekaromuxcs IpsAMBIX X2 y2
4 16

[Tapabomna ¢ pokaapHBIM mapamMeTpoM 6 y2 —12x

27. 3aoanue {{ 47 }} Kpuesviel 1

Y CcTaHOBUTH COOTBETCTBHE MCKAY OITMCAHHUEM JIMHHUU U YPABHCHHUEM

Omurc ¢ Majol MOIyoChio 2 X2 y2
il
4 9
l'unepOoia B BEIIECTBEHHOM MOIYOChIO 2 NG y2
2 2
4
ITapa nepecekaromuxcs MpsMbIX X2 yz
2 2 _0
4 9
[Mapa6omna ¢ hokansHBIM TapameTpoM 2/9 9 y2 — 4X

28. 3aoanue {{ 48 }} Kpueviel2

Y CTaHOBUTh COOTBETCTBHUE MCXKAY OIIMCAHHUEM JIMHUU U YPABHCHHUEM

OnmIc ¢ Majoi moayocsro 4 & y2
25 16
I'unep6oa ¢ MEUMO#H OITyoChio 4 X2 y2
25 16

13



[Tapa mepecekaromuxcs MpsiIMBIX

[Tapabona c hoxansHBIM apaMeTpoM 8/25

29. 3aoanue {{ 49 }} Kpueviel3

Xy _
25 16
25y* =16x

Y CcTaHOBUTH COOTBETCTBHUE MCKAY OIMMCAHHUEM JIMHHUU U YPABHCHHUEM

DIUATIC ¢ MaJION TTOIYOCHIO 3

[Tapa nepecekaromuxcs OpsMbIX

l'umepboa ¢ MEHIMO¥ TTOTyOChIO 3

[lapabomna c pokaapHBIM TapameTpom 8/9

30. 3aoanue {{ 50 }} Kpusviel4

2 2

W

9 16

Y CTaHOBUTh COOTBETCTBHUE MCKAY OIIMCAHUEM JIMHHUU U YPABHCHHUEM

DuIrIc ¢ Majol MOIyOChio 2

I'mnep6omna ¢ BeecTBEHHOM MOIYOChIO 2

[Tapabomna ¢ hoxanbHBIM MapaMeTpoMm 2

14

2 2

W

16 4



[Tapa mepecekaromuxcs MpsiIMBIX NG y 2

4 16

31. 3aoanue {{ 51 }} Kpueviel 5
Y CTaHOBUTH COOTBETCTBUE MEXIY ONMUCAHUEM JIMHUU U YPABHEHUEM

Omrtic ¢ GOIBIION MOIYOChI0 6 X2 y2
36 25
['umepboia ¢ BemecTBEeHHOH MOITyoChio 6 X2 y2
36 25
[Tapa nepecekaronuxcst mpsIMbIX X2 y 2
4 16

[Tapabomna c pokaapHBIM TapamMeTpoM 6 y2 —12x

32. 3aoanue {{ 52 }} Kpueviel 6
Y CTaHOBUTH COOTBETCTBUE MEXKIY ONUCAHUEM JIMHUU U YPABHEHUEM

Omurc ¢ Majaol NOIyoCho 2 X2 y2
il
4 9
['umep6oia B BeliecTBEHHOH MOTYOCHIO 2 X2 y2
S —
4 9
[Tapa nepecekaronuxcst MpsIMbIX X2 y2
— -2 =0
4 9
[Tapabona c hoxanpHBIM TapameTpoM 2/9 9 y2 —4x

15



33. 3aoanue {{ 53 }} Kpueviel 7

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OIIMCAHHUEM JIMHUU U YPAaBHCHHUEM

Durric ¢ Majol OIyocho 4

['umepboma ¢ MEEMOIT TOTyOChIO 4

[Tapa nepecekaromuxcs OpsMBbIX

[Tapabomna c pokaapHBIM TapameTpoM 8/25

34. 3aoanue {{ 54 }} Kpueviel§

2 2

LA
25 16
X2 y2
25 16
X2 y2
25 16
25y* =16X

YcTaHOBUTH COOTBETCTBUE MCKAY OIIMCAaHUEM JIMHHUU U YPABHCHHUEM

DuIrIc ¢ Majol MoIyochio 3

[Tapa nepecexaromuxcs IpsIMbIX

l'unep6ona ¢ MHUMOM MONTyoChio 3

[Mapa6ouna ¢ hokansHBIM apameTpoM 8/9

35. 3aoanue {{ 55 }} Kpueviel9

2

y

—+—=1

9 16

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OITMCAHHUEM JIMHHUU U YPABHCHHUEM

16



DIUTAIIC ¢ MAJIOH MOTYOChIO 2 X2 y2

16 4
lumepOoia ¢ BelecTBEeHHO!H MOIyOChI0 2 X2 y2
16 4
[Tapabona c hoxansHBIM MapaMeTpoMm 2 y2 — 4x
[Tapa nepecekarommxcs MPsIMbIX & y2
4 16

36. 3aoanue {{ 56 }} Kpuesvie20
Y CTaHOBUTH COOTBETCTBUE MEXKAY OIMCAHUEM JIMHUU U YPABHEHUEM

Dmurric ¢ OONBIION MOIYOChI0 6 X2 y2
36 25
['umepboia ¢ BemecTBeHHOH MOIyoChio 6 X2 y2
36 25
[Tapa nepecekaronuxcst MpsIMbIX X2 yZ
4 16

[Tapabomna ¢ pokaapHBIM TapamMeTpoMm 6 y2 —12x

Tema 2 DneMeHTHI aredpbl

3aoanue {{ 217 }} Trol

HpOHyMepOBaTI) MaTpulbl IO BEJIMYUHE CJI€Aa MaTPULBI OT OoJIBIITEro K MCHBUIEMY
17



(23

38. 3aoanue {{ 218 }} Tr02

HpOHYMepOBaTb MaTpulbl 10 BEJIMYUHC CJICAa MaTPULbI OT 0OJIBIIIETO K MCHBIICMY

8 4
1:

-

7 2
2:

-7 1

4 —
3:

. )

39. 3aoanue {{ 219 }} Tr03

HpOHYMepOBaTI) MaTpulbl 110 BEJIMYUHE CJICAa MaTpULbI OT 0O0JIBIIErO K MCHBUICMY

4 2
1:

-3 5

2 _
2:

0 1

)

40. 3aoanue {{ 220 }} Tr04

HpOHYMCpOBaTB MaTpulbl IO BEJIMUYUHE CJIICAA MAaTPULIBI OT OOJIBIIIETO K MCHBUICMY

3
£

18



[

41. 3aoanue {{ 221 }} Tr05

HpOHYMepOBaTb ManI/IL[bI 110 BCJIMYUHEC CJIcaa ManI/IL[BI oT 6OJIBIJ_IGI‘O K MGHBH_ICMy
1 -2
1:
5 7
3 —
2:
4 0
0O 9
3:
-5 2

42. 3aoanue {{ 222 }} Tr06

HpOHYMepOBaTI) MaTpulbl 110 BEJIMYUHE CJICAa MaTpULbI OT 0OoJIBIIErO K MCHBUICMY

6 7
1:

-

0 -1
2

-

3 5
3:

41j

43. 3aoanue {{ 223 }} Tr12

HpOHYMepOBaTB MaTpulbl IO BEJIMYUHE CJI€Aa MaTPULBI OT OOJIBIIIEro K MCHBUICMY

5 2
2:
-2 4)
0 —
3:
4 7 j
2 5
1:
o o

44. 3aoanue {{ 224 )} Tril

HpOHyMepOBaTB MaTpulbl IO BEIMYUHE CJICAa MaTpUIbI OT 0OoMBIIEro K MCHBUIEMY

19



(83
A5 0
(s 2)

45. 3aoanue {{ 225 }} Tr10

HpOHYMepOBaTb MaTpulbl 10 BEJIMYUHC CJICAa MaTPULbI OT OOJIBIIIETO K MCHBUICMY

4 2
1:
-3 5
2 _
2:
1

3 4
3:
.2

46. 3aoanue {{ 226 }} Tr09

HpOHYMepOBaTI) MaTpulbl 110 BEJIMYUHE CJICAa MaTpULbI OT 0O0JIBIIErO K MCHBUICMY

8 3
1:

5 10)

6 -4
2:

2 7 j

5 0
3:

-1 2

47. 3aoanue {{ 227 }} Tr08

HpOHYMepOBaTB ManI/II_IBI 110 BCJIMYUHEC CJIeda ManI/II_IBI oT 60J'ILIJ_ICFO K MeHBH.IeMy
1 -2
1:
5 7
3 —
2:
4 0

o

20



(5 )

48. 3aoanue {{ 228 }} Tr07

HpOHYMepOBaTb MaTpulbl 10 BEJIMYUHC CJICAa MaTPULbI OT OOJIBIIIETO K MCHBIICMY

(5 )
(5 5)
(33

49. 3aoanue {{ 85 }} det09

Breraucnure OIpeaACIUTECIIbL MaTPUIIbI

2 9

Hpa@u]leble eapuaxnmsl omeema. '8,

Onpeaeanrenn

50. 3aoanue {{ 86 }} det10

Brruncnoure OIPECACIIUTECIIb MATPHUILIBI

2 1

Ipasunvhule sapuanmuvl omeema: -9;

51. 3aoanue {{ 87 }} detll

Breraucnuts OMpCACIIMTECIIbL MAaTPHUIIbI

3

IIpasunvrvie sapuanmel omeema. -2,

52. 3aoanue {{ 88 }} det12

Brruncnoure OIMPECACIIUTECIIb MAaTPUILIBI

o 5)
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Ipasunvnole sapuanmol omeema: 23,

53. 3aoanue {{ 89 }} det13

Breraucnure OIPCACIUTECIIbL MAaTPUIIbLI

;3

IpasunvHuvie sapuanmuvl omeema: -33;

54. 3aoanue {{ 90 }} det14

Brrancnure OIpEaACIUTEIIbL MaTPHUILIbI

9

IIpasunvHule sapuanmuvl omeema: -2;

55. 3aoanue {{ 91 }} detl5

Breraucnure OIpeaACIUTECIIbL MaTPHUIIbI

3

Hpa@u]leble eapuaxnmvsl omeema. '2,

56. 3aoanue {{92 )} detl16

Breraucnure OIpeaACIUTECIIb MaTPUIIbI

L 3

Ilpasunvrule sapuanmol omseema: 25;

57. 3aoanue {{ 93 }} det17

Brruncnoure OIIPEACIIUTECIIb MAaTPULIBI

o

IIpasunvuvie sapuanmer omeema: 12,

58. 3aoanue {{ 94 )} det18

Breraucnure OIpeaACIUTEIIb MaTPHUIIbI

£ 3
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IpasunvHuvle sapuanmuvl omeema: -8;

59. 3aoanue {{ 95 )} det19

Breraucnure OIPCACIUTECIIbL MAaTPUIIbLI

2 9

HpaGuﬂbele eapuaxnmsl omeema.: '8,

60. 3aoanue {{ 96 }} det20

Brrancnure OIpEaACIUTEIIbL MaTPHUILIbI

2 1

IIpasunvhule sapuanmuvl omeema: -9;

61. 3aoanue {{ 77 }} det01

Breraucnurts OIMpCACIIMTCIIb MAaTPULIbL

3

Hpa@u]leble eapuaxnmvsl omeema. '2,

62. 3adanue {{ 78 }} det02

Breraucnure OIpeaACIUTECIIb MaTPUIIbI

o 5)

Ilpasunvrule sapuanmol omseema: 23,

63. 3adanue {{ 79 }} det03

Brruncnoure OIIPEACIIUTECIIb MAaTPULIBI

;)

Ipasunvuvie sapuarnmol omsema. -33;

64. 3aoanue {{ 80 }} det04

Breraucnure OIpeaACIUTEIIb MaTPHUIIbI

9
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IpasunvHuvle sapuanmovl omeema: -2;

65. 3aoanue {{ 81 }} det05

Breraucnure OIPCACIUTECIIbL MAaTPUIIbLI

;3

HpaGuﬂbele eapuaHnmsl omeema. '2,

66. 3aoanue {{ 82 }} det06

Brrancnure OIpEaACIUTEIIbL MaTPHUILIbI

£ 3

IpasunvHule sapuarnmol omeema: 25;

67. 3aoanue {{ 83 }} det07

Breraucnure OIpeaACIUTECIIbL MaTPHUIIbI

o

Ipasunvhvie sapuanmol omgema: 12;

68. 3aoanue {{ 84 }} det08

Breraucnure OIpeaACIUTECIIb MaTPUIIbI

£ 3

Ipasunvhule sapuanmuvl omeema: -8;

Tema 3 BBeaenue B MaTeMaTHYeCKHI aHAJIN3

Tema 4. InddepenunanbHoe HCHUCTICHUE

99. 3aoanue {{ 102 }} Cxop6
Touka IBHUKETCA 110 KOOPAMHATHOM ITPAMOM COTJIACHO 3aKOHY X(t) =4+ 2t—e*" , Tre X(t) - KOOpauHara

TOYKHU B MOMCHT BpCMCHU t . Haﬁ)lHTe CKOpPOCTb TOYKHU IIPpH t = 4 .

24



Ipasunvhuvle sapuanmol omgema: 3,

100. 3aoanue {{ 103 }} Ckop7

y y 2
TouKa JBIKETCS 11O KOOPAMHATHOI mpsiMoii corstacko 3akony X(t) =3+ 2t +t°, rae X(t) - xoopaumnara

TOUKM B MOMeHT BpeMeHnu [ . B kakoif MOMEHT BpeMeHH CKOpPOCTh TOUKM OyeT paBHa 6 ?

Ipasunvhvle sapuanmol omgema: 2,

101. 3aoanue {{ 104 }} Cxop8

Touka JBUKETCS [0 KOOPAMHATHOI mpsimoii cornacto sakony X(t) =5—3t +0,5t%, rae X(t) - koopaunara

TOUKM B MOMeHT BpeMeHnu [ . B kakoif MOMEHT BpeMeHHU CKOpPOCTh TOUKM OyaeT paBHa 9 ?

Ipasunvhvie sapuanmovl omgema: 12;

102. 3aoanue {{ 105 }} Crop9
Touxa ABHKETCS 1O KOOPAMHATHOI mpsimoii cormacno saxony X(t) =—5+ 7t —e*", rae X(t) - xoopaunara

Touku B MoMeHT Bpemenn { . Haiimure ckopocts Toukn mpu T = 3.

Hpa@u]leble eapuaxnmsl omeema. 8,

103. 3aoanue {{ 106 }} Cxopl0
Touxa ABHXKETCS 1O KOOPAMHATHOI mpsiMoii cormacuo sakony X(t) =4 + 2t —e*™", rae X(t) - xoopmunara

TouKH B MoMeHT Bpemenn { . Haitmure ckopocts Touku mpu t =4,

Ilpasunvhvie sapuanmul omeema: 3,

104. 3aoanue {{ 107 }} Cxkopll

o o 2
Touka gBMXETCS 110 KOOPANMHATHOU NPAMOU COTJIACHO 3aKOHY X(t) = 3 + 2t + t , TJC X(t) - KOOpAuHaTa

TOuKM B MOMeHT BpeMeHnu [ . B kakoif MOMEHT BpeMeHU CKOpPOCTh TOUKM OyeT paBHa 6 ?

Hpaeuﬂbubze eapuaxnmsl omeema. 2,

105. 3aoanue {{ 108 }} Ckopl2

Touxa ABUKETCS IO KOOPAMHATHOI npsimoii cornacko 3akony X(t) =5—3t +0,5t% rae X(t) - xoopaunara

TOYKHU B MOMCHT BpCMCHU t . B xkakoii MOMEHT BPEMCHU CKOPOCTH TOUYKHU 6y,[[eT paBHa 97

Ipasunvhvie sapuanmovl omgema: 12;

106. 3aoanue {{ 97 }} Cropl
25



Touka ABMKETCS IO KOOPAWHATHOM MPSAMOM COTJIACHO 3aKOHY X(t) =-5+7t—e*" , The X(t) - KOOpAMHATA

TOuKH B MOMeHT Bpemenn t . Haiimute ckopocts Touku pu £ = 3.

Ipasunvhvle sapuanmol omgema: 8,

107. 3aoanue {{ 98 }} Crxop2
Touka ABUKETCS [0 KOOPAMHATHOI mpsivoii coracho 3akony X(t) =4+ 2t —e*™, rae X(t) - koopmunara

Toukn B MoMeHT Bpemenn 1 . Haitnure ckopocts Toukn pu T =4 .

HpaGuﬂbele eapuaxnmsl omeema.: 3,

108. 3aoanue {{ 99 }} Cxop3

o o 2
TouKa TBHKETCS 1O KOOp/MHATHO mpsivoit cormacho 3akony X(1) =3+ 2t +1°, rre X(t) - xoopaunara

TOYKH B MOMEHT BpeMenH [ . B kakoii MOMEHT BpeMeHH CKOPOCTh TOUKH Oy/1eT paBHa 6 ?

IIpasunvhvle sapuanmol omeema: 2,

109. 3aoanue {{ 100 }} Crop4

Touxa ABHKETCS 1O KOOPAMHATHOI TpsiMoii cormacno saxony X(t) =5—3t +0,5t%, rae X(t) - xoopaunara

TOukM B MOMeHT BpeMenu [ . B kakoif MOMEHT BpeMeHHU CKOpPOCTh TOUKM OyaeT paBHa 9 ?

Ilpasunvrule sapuanmol omseema: 12,

110. 3aoanue {{ 101 }} Cxop5
Touxa ABHKETCS 1O KOOPAMHATHOI npsimoii cornacko sakony X(t) =—5+ 7t —e*", rae X(t) - xoopaunara

TOYKHU B MOMCHT BpCMCHHU t . Haﬁ)lPITe CKOpPOCTb TOYKHU IIPpH t = 3 .

Hpaeuﬂbubze eapuaxnmsl omeema. 8,

IKCTpeMyM (PyHKIHH

111. 3aoanue {{ 207 }} 31

Haiitu Touky skcTpemMyma GyHKIUU
y=X"—4x+6
Ipasunvuvie sapuanmoel omeema. 2;

112. 3aoanue {{ 208 }} 32

HaiinuTe Touky skcTpeMmyma QyHKIHH
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y=x—-8x+21
Ilpasunvuvle éapuanmol omeema: 4;

113. 3aoanue {{ 209 }} 33
HaiinuTe Touky skcTpeMmyma QyHKIHH

y=x>-12x+125

Ipasunvhvle sapuanmol omgema: 6,

114. 3aoanue {{ 210 }} 34
HaiinuTe Touky skcTpeMmyma QyHKIHH

y=x-14x+1
IIpasunvHule sapuanmol omeema: T,

115. 3aoanue {{ 211 }} 35

Haiigure Touky skcTpeMyma QyHKIIHH
y=x"—2x+54

Ipasunvhvie sapuanmuol omgema: 1,

116. 3aoanue {{ 212 }} 36

Haiigure Touky skcTpeMyma QyHKIMH
y=X—-32x—7
Ilpasunvrule sapuanmol omseema: 16;

117. 3a0anue {{ 213 }} 37

Haiinure Touky skcTpeMyma QyHKIIHH
y=X>—42x—65
Ipasunvhule sapuanmol omeema: 21,

118. 3aoanue {{ 214 }} 78

Haiinure Touky skcTpeMyma QyHKIHH
y=x"—90x+7

IIpasunvusie sapuanmol omeema. 45;

119. 3aoanue {{ 215 }} 29

Haiinure Touky skcTpeMyma QyHKIHH

y=x*—44x+17
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Ipasunvhule sapuanmol omeema: 22,

120. 3aoanue {{ 216 }} 210
HaiinuTe Touky skcTpeMmyma QyHKIHH

y=x*—64x—-21

Ipasunvrole sapuanmol omeema: 32,

Tema 5. UuTerpajibHOe HCHYUCICHUE

121. 3aoanue {{ 157 }} OH1
In5

. v X
Brruucnuth onpenenéHHbld HHTErpa je dx
In2

IIpasunvhvle sapuanmul omgema: 3,

122, 3a0anue {{ 158 }} OH2

VA
Brerancnuth onpenen€éHHbIN HHTErpat ISI n xdx
zl2

IIpasunvhvie sapuanmul omgema: 1,

123. 3a0anue {{ 159 }} O3

a
Brerancnuth onpenen€HHpIN HHTErpat JCOS xadx

72
IIpasunvhule sapuanmuvl omeema: -1;
124. 3aoanue {{ 160 }} OH4

zl4 dX
Brruucnuts onpenenéHHbli HHTErpa 5

o COS™ X

IIpasunvuvie sapuanmul omeema: 1,
125. 3aoanue {{ 161 }} OHUS

zl2 dX
Brruucnuts onpenenéHHbli HHTErpa j —

2145IN" X
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IlpasunvHule sapuarnmol omeema: 1,

126. 3a0anue {{ 162 }} OH6
4% dx

Bpruncnuth onpenenéHHplii UHTErpan —

Hpa6uﬂbel€ eapuaxnmsl omeema. 2,

127. 3aoanue {{ 163 }} OH7
16+ dx

Brruncnuth onpenenéHHblii HHTerpan —— 5
T ol+X

IIpasunvhvie sapuanmul omgema: 4,

128. 3a0anue {{ 164 }} OUS8

e

. . dx
Brruucnuth onpenenéHHblid HHTErpa ZI —
1
IIpasunvHule sapuanmovl omseema: 2,
129. 3a0anue {{ 165 }} OH9
2 4dx

Brruucnuth onpenenéHHblid HHTErpa J
1

2

IlpasunvHvie sapuanmul omeema: 2,

130. 3aoanue {{ 166 }} OH10
242
BhrumciuTs onpenenéHuslii narerpan 9 J.\/;dX
1

Hpaeuﬂbubze eapuaxnmvl omeema. 6,

131. 3aoanue {{ 167 }} OUI11
In5

. o X
Brruucnurthb onpenenéHHbli HHTErpas je dx
In2

Ipasunvhuvle sapuanmol omgema: 3,

7T o \/:I.—X2
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132. 3a0anue {{ 168 }} OU12

VA
Brraucnuth onpenenéHHbBIA HHTETPa JSI n xdx
zl2

IIpasunvhule sapuanmol omseema: 1,

133. 3adanue {{ 169 }} OHI3

Va
Brruucnuts onpenenéHHbI UHTErpa .[COS xadx
nl2

HpaGuﬂbele eapuaxnmsl omeema.: '1,

134. 3a0anue {{ 170 }} OH14

zl4 dX
Brruucnuts onpenenéHHbli HHTErpa I 5

o COS™ X
IIpasunvnuie sapuanmul omeema: 1,
135. 3a0anue {{ 171 }} OUI1S5

wl2 dX
Brruucnuth onpenenéHHbId HHTErpa S

21451N° X
Ipasunvhvie sapuanmul omgema: 1,
136. 3aoanue {{ 172 }} OH16

41 dx

Beruucnuth onpenesnéHHbIi HHTErpal —

Hpaeuﬂbubze eapuaxnmvl omeema. 2,

137. 3aoanue {{ 173 }} OH17
16 ¢+ dx

Brruucnurth onpenenénselii HHTErpan — 5
T o 1+x

IIpasunvusie sapuanmel omgema. 4,

138. 3a0anue {{ 174 )} OHI8

To1—-X°
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e
. . dx
BeruncuTh onpenenénnblii uaterpan 2| —

1

Ipasunvhvle sapuanmol omgema: 2,

139. 3aoanue {{ 175 }} OU19
£ 4dx

Brruncnuth onpenenéHHbiii HHTErpal J 5
1

Ipasunvhvle sapuanmol omgema: 2,

140. 3aoanue {{ 176 }} OHU20
242

BBIUHCITHTH ONpEIENEHHbIH HHTerpan 9 J"\/ xadx
1

Hpa@u]leble eapuaxnmsl omeema. 6,

141. 3aoanue {{ 143 }} I11
YKakuTe 1epBoodpasHyio dyrkiun | (X) =X+ COSX

2

@ F(x):%+sinx

2

0 F(x):%—sinx

O F(x)=x*+cosx
O F(x)=1-sinx

142. 3aoanue {{ 144 }} 112

1
VYkaxuTe epBooOpasHyro GyHKIUH f (X) = 2X 4+ — Ha npoMexKyTKe (O;+OO)
X
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1

] F(X):Z——2
X
O F(x)=x —iz
X

M F(x)=x*+Inx
O F(x)=2x+1Inx

143. 3aoanue {{ 145 }} 113
YkakuTe nepoodpasayio dyuximun | (X) =e" +12

O F(x)=¢"
M F(x)=e*+12x
O F(x)=e"
O F(x)=e*+12

144. 3aoanue {{ 146 }} I14
Ykaxute nepoodpasuyio F pynxumn | (X) =e* —x? ,ecn F (0) =2

3

M F(x):e*—%+l
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3

O F(x)=ex—%+3

O F(x)=e"—2x+3
O F(x)=e*—2x+1

145. 3aoanue {{ 147 }} 115

T
Viaxure nepoodpazayo F ¢ymxmm T (X) =2C0S X, ecin F(E) =0

O F(x)=2sinx+2
O F(x)=cos2x+1
O F(x)=sin2x

M F(X)=-2+sin2x

146. 3aoanue {{ 148 }} 116
Ykaxute nepoodpasuyio F pynxuun T (X) =3sinX, ecm F (72' ) =1

O F(x)=-2-3cosx
O F(x)=4+3cosx

M F(Xx)=4—-3cosx
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O F(x)=-2+3cosx

147. 3aoanue {{ 149 }} 117
Vxaxwute nepsoobpaznyo F dymaxmmm f (X) =sinx + 5x* ,ecrm (72' ) =1

0 F(x)=cosx+20x° +2

M F(X)=-cosx+Xx° —r°

O F(X)=cosX+ X* +2

O F(X)=-cosx+ 20x’ + 4

148. 3aoanue {{ 150 }} 118
VYkaxute mepBooOpasHyo (QyHKIUH f (X) =X+ COSX

2

@ F(x)=%+sinx

2

O F(x):x?—sinx

O F(x)=x*+cosx

O F(x)=1-sinx
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149. 3aoanue {{ 151 }} 119

1 :
Yxkaxute mepBooOpasHyo (QpyHKITUH f (X) = 2X + — Ha npoMexyTKe (O,+OO)
X

O F(x):2—i2
X

O F(x)=x’ —iz
X

M F(X)=x*+InXx

O F(x)=2x+1Inx

150. 3aoanue {{ 152 }} 1110
YKaxuTe nepBoobpasuyto GpyHkuud (X) =e"+12

0O F(x)=¢"

M F(x)=e"+12x

O F(x)=e*"

O F(x)=e*+12

151. 3aoanue {{ 153 }} 1111
Ykakwute nepsoodpasuyio F pynxmun T (X) =X — X ,ecn F (0) =2
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3

M F(x):e*—%+l

3

O F(x):ex—%+3

O F(x)=e"—2x+3

O F(x)=e*—2x+1

152. 3a0anue {{ 154 }} 1112

V4
Viaxure nepoodpazayo F dymxmm T (X) =2C0S X, ecn F(E) =0

O F(x)=2sinx+ 2
O F(x)=cos2x+1
O F(x)=sin2x

M F(X)=-2+sin2x

153. 3aoanue {{ 155 )} 1113
Ykaxurte nepoodpasuyio F ¢pynxumn | (X) =3sinX, ecm F (72' ) =1

O F(x)=-2-3cosx

O F(x)=4+3cosx
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M F(x)=4—-3cosx

O F(x)=-2+3cosx

154. 3aoanue {{ 156 }} 1114
Vxaxkwute nepsoobpaznyo F dymaximmm f (X) =sinx + 5x* ,ecrm (72' ) =1

O F(x)=cosx+20x° +2

M F(X)=—cosx+X° —7x°

O F(X)=cosX+X° +2

O F(X)=-cosx+ 20x° + 4

Tema 6. InddepenuunaibHbie ypaBHEeHUs

Tema 7. UnucnoBbie 1 QyHKIMOHAJIBbHBIE PAABI

1. 3aoanue {{ 48 }} Yca. cx-mo 2

CXomuTCs WA PACXOAUTCS JTAHHBIN psi?

Cxonurcs adCOIOTHO
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Pacxonures © 1

Cxoaurcga © 1

2. 3aoanue {{ 49 }} Yen. cx-mo 3
Kak BenyT cebs nanubie psiibi?

Pacxonutcs

CxomuTcst yCIOBHO

Cxonurcs © 1

3. 3aoanue {{ 50 }} Yca. cx-mo 4
Kak BenyT ce0st naHHBIC PSIbI?

Pacxonurcs = 1

Cxopurcs yCIoOBHO . (_1)n
nZ:; n3/8

Cxonurcs » 1
- ne!?

4. 3aoanue {{ 51 }} Yca. cx-mo 5

Kak BemyT cebst nanHbIC PSIIBI?

Pacxomurcs © 1
Cxonurcs » 1

Cxonurcs adCOIOTHO

5. 3aoanue {{ 47 }} Yca. ex-mo 1

Kakue n3 pPAAOB CXOOATCS, @ KaAKHC paCXOI[HTCSI?
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Cxomutcs yCIOBHO

na N
Cxonurcs z“’: (— 1)n

L 3z
Pacxomures © 1

Z; n2/3

2.CteneHHbIe PAABI

6. 3aoanue {{ 38 }} Pao. cx-mu 2

Uemy paBeH paguyc CXOAUMOCTH CTETIEHHOTO psifa ¢ KoddummenTamu

Cn:iﬁnZOAm
3n

IIpasunvhvle sapuanmul omgema: 3,

7. 3aoanue {{ 40 }} Pao. cx-mu 4

UeMy paBeH paauyc CXOAUMOCTHU CTEIICHHOTO psiia ¢ ko3 duimenTamu

c:vl n=01,...

n n’?

Hpa@u]leble eapuaxnmsl omeema. 4,

8. 3aoanue {{ 39 }} Pao. cx-mu 1

UeMy paBeH paauyc CXOAUMOCTHU CTEIICHHOTO psiia ¢ ko3 duimenTamu

C =Jl,n:QLm
2n

n

Hpaeuﬂbubze eapuaxnmvsl omeema. 2,

9. 3aoanue {{ 41 }} Pao. cx-mu 5

UYeMy paBeH paanyc CXOIMMOCTH CTEIIEHHOTO psizia ¢ K03 duimeHTaMmu

1

Cn =5_n’

n=0J1,..

Ilpasunvhvle sapuanmul omgema: S,

10. 3aoanue {{ 42 }} Pao. cx-mu 6

quy PAaBCH painyC CXOAUMOCTH CTCIICHHOI'O psgaa C KOB(l)(bPILIPIeHTaMI/I

gzvi,n:QLm
6n

Ilpasunvhvie sapuanmul omgema: 6,

11. 3aoanue {{ 43 }} Pao. cx-mu 7
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Uemy paBeH paguyc CXOAUMOCTH CTETIEHHOTO psifa ¢ Kodddummentamu

cC = i n=01,..

n n’?

HpaGuﬂbele eapuaxnmsl omeema. 7,

12. 3aoanue {{ 44 }} Pao. cx-mu 8

Uemy paBeH paauyc CXOAUMOCTHU CTEIICHHOTO psia ¢ ko3 duimenTamu

C,= i n=01,..
8n

HpaGuﬂbele eapuaHnmsl omeema.: 8,

13. 3aoanue {{ 45 }} Pao. cx-mu 9

Uemy paBeH paauyc CXOAUMOCTHU CTEIICHHOTO psifa ¢ ko3 duimenTamu

C, =i, n=01,..
9n

Hpa@uﬂbele eapuaxnmsl omeema. 9,

14. 3aoanue {{ 46 }} Pao. cx-mu 10

YeMy paBeH paanyc CXOIUMOCTH CTEIIEHHOTO psiia ¢ K03 dumeHTaMmu

1
C. =

. , n=01,...
10"

Ipasunvrule sapuanmol omseema: 10;

Tema 8. Teopusi BeposITHOCTEH U MATEMATHYECKAS CTATUCTHKA

73. 3aoanue {{ 1 }} MO1

Bpiuncinuth MaTEMaTUUECKOE OKUJIAHUE TUCKPETHOM CIIy4YaHOW BEJIMUUHBI X, JUIsl KOTOPOM:
P{X=27}=1/3,

P{X=30}=1/2,

P{X=36}=1/12,

P{X=48}=1/12.

Ipasunvrule sapuanmol omseema: 29,

74. 3aoanue {{ 2 }} MO2

Brluucnuth MareMaTuuecKoe OKUAAHUE TUCKPETHOM CIydaiiHON BEIMYHMHBI X, 17151 KOTOPOii:
P{X=4}=0.25,

P{X=5}=0.60,
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P{X=10}=0.10,
P{X=20}=0.05.
Ipasunvhvle sapuanmol omgema: 6,

75. 3aoanue {{ 3 }} MO3

Brruucnuth MaTeMaTHYeCKoe OKUJAHUE TUCKPETHOM CIIy4ailHOM BETUYMHBL X, 17151 KOTOPOMU:
P{X=-27}=1/3,

P{X=30}=1/2,

P{X=-36}=1/12,

P{X=48}=1/12.

IIpasunvhvie sapuanmul omeema: 1,

76. 3aoanue {{ 4 }} MO4

Bpruncinuth MaTEMaTUUECKOE OKUJIAHUE TUCKPETHOM CIIy4YalHOW BEJIMUUHBI X, JUIsl KOTOPOM:
P{X=-4}=0.25,

P{X=5}=0.60,

P{X=-10}=0.10,

P{X=20}=0.05.

IIpasunvhvle sapuanmul omgema: 2,

77. 3aoanue {{ 5 }} MO5

Brluncnuth MaTeMaTuuecKoe OKUJAHUE NTUCKPETHON CIIy4allHON BETUYMHBL X, 7151 KOTOPOM:
P{X=-14}=1/7,

P{X=-7}=1/7,

P{X=21}=3/7,

P{X=28}=2/7.

Ilpasunvhule sapuanmol omeema: 14,

78. 3aoanue {{ 6 }} MO6

Brruncnuts MaTeMaTHYECKOE OKUAAHUE AUCKPETHON CITy4allHOW BEMMUYUHBI X, JUIsI KOTOPOM:
P{X=4}=0.25,

P{X=5}=0.40,

P{X=10}=0.20,

P{X=20}=0.15.

Ilpasunvhvie sapuanmul omgema: 8,
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79. 3aoanue {{ 7 }} MO7

Brruncnuth MaTeEMaTHUYECKOE OXKUJIAaHUE TUCKPETHOM CIIydyalHON BEIMYUHBI X, JUIsl KOTOPOM:
P{X=24}=1/6,

P{X=30}=1/3,

P{X=36}=1/3,

P{X=48}=1/6.

IIpasunvhuie sapuanmol omeema: 34,

80. 3aoanue {{ 8 }} MO8

Brruucnuth MaTeMaTuueCcKoe OKUJAHUE TUCKPETHOM CIIy4ailHON BETUYMHBL X, 17151 KOTOPOMU:
P{X=4}=0.10,

P{X=5}=0.60,

P{X=6}=0.10,

P{X=10}=0.20.

IIpasunvhule sapuanmuvl omeema: 6,

81. 3aoanue {{ 9 }} MO9

Bpruncinuth MaTEMaTUUECKOE OKUJIAHUE TUCKPETHOM CIIy4YalHOW BEJIMUUHBI X, JUIsl KOTOPOM:
P{X=27}=1/3,

P{X=30}=1/2,

P{X=36}=1/12,

P{X=48}=1/12.

Ilpasunvrule sapuanmol omseema: 29,

82. 3adanue {{ 10 )} MO10

Brluucnuth MaTeMaTUYECKOE OKUIAHUE TUCKPETHOM CIlydaillHOM BEJIMYHHBI X, 151 KOTOPOil:
P{X=4}=0.25,

P{X=5}=0.60,

P{X=10}=0.10,

P{X=20}=0.05.

IIpasunvuvie sapuanmul omeema: 6;

83. 3aoanue {{ 11 }} MO11

Bpluncinuth MaTEMaTUUYECKOE OKUJIAHUE TUCKPETHOM CIIy4yaHON BEJIMUUHBI X, JUIsl KOTOPOM:

P{X=-27}=1/3,
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P{X=30}=1/2,

P{X=-36}=1/12,

P{X=48}=1/12.

IIpasunvhvle sapuanmul omeema: 1,

84. 3aoanue {{ 12 }} MO12

Brluncnuth MaTeMaTHYECKOE OKUJAHUE NJUCKPETHOM CIIy4alHON BEIUYMHBL X, IS KOTOPOU:
P{X=-4}=0.25,

P{X=5}=0.60,

P{X=-10}=0.10,

P{X=20}=0.05.

IIpasunvhvle sapuanmul omeema: 2,

85. 3aoanue {{ 13 }} MO13

Brluncnuth MaTeMaTHYECKOE OKUJAHUE NTUCKPETHON CIIy4alHON BETUYUHBL X, 7151 KOTOPOU:
P{X=-14}=1/7,

P{X=-7}=1/7,

P{X=21}=3/7,

P{X=28}=2/7.

IIpasunvnuie sapuanmul omeema: 14,

86. 3aoanue {{ 14 )} MO14

Bpiunciuth MaTEMaTUUECKOE OKUJIaHUE TUCKPETHOM CIIy4YaHOW BEJIMUMUHBI X, JIJIsl KOTOPOW:
P{X=4}=0.25,

P{X=5}=0.40,

P{X=10}=0.20,

P{X=20}=0.15.

IIpasunvrule sapuarnmol omseema: 8,

87. 3aoanue {{ 15 }} MO15

Brruuncnuth MaremMaTuueckoe OKUJAHUE NTUCKPETHON CIIy4alHON BETUYUHBL X, 17151 KOTOPOM:
P{X=24}=1/6,
P{X=30}=1/3,
P{X=36}=1/3,

P{X=48}=1/6.
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Ipasunvhvle sapuanmol omgema: 34;

88. 3aoanue {{ 16 }} MO16

Brruncnuth MaTeMaTHYECKOE OKUJAHUE NJUCKPETHOM CIIy4alHON BEIUYMHBL X, I KOTOPOU:
P{X=4}=0.10,

P{X=5}=0.60,

P{X=6}=0.10,

P{X=10}=0.20.

Ilpasunvhule sapuanmuvl omseema: 6,

2.MO u aucn. HOpMAaJIbH. pacnpen.

89. 3aoanue {{ 22 }} Hopm. pacnp.1

HGKOTOpaﬂ cnyqaﬁHaﬂ BCJIMYMHA UMECT IIJIOTHOCTH BEPOATHOCTHU BHUA

(x—l)2
2

p(x) =

bl
S

Uemy paBHO €€ MATEMATHYECKOE OKUaHUE?

IIpasunvhvie sapuanmuol omgema: 1,

90. 3aoanue {{ 23 }} Hopm. pacnp.2

HeKOTOpaH cnyqaﬁHaﬂ BCJIIMYMHA UMCECT INIOTHOCTb BEPOATHOCTU BHUAA

(x—z)z
2

p(x) =

Q\H

UYeMy paBHO €€ MaTEMaTUUECKOE OXKUJaHUE?

Ilpasunvhvie sapuanmul omeema: 2,

91. 3aoanue {{ 24 }} Hopm. pacnp.3

HeKOTOpaH cnyqaﬁHaﬂ BCJIMYMHA UMECT IINIOTHOCTb BEPOATHOCTHU BHUAa

(x—3)2
2

p(X) =

ﬁ\H
N

YeMy paBHO €€ MaTEMaTUUECKOE OXKHUIaHUE?

Ilpasunvhvie sapuanmul omgema: 3,
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92. 3aoanue {{ 25 }} Hopm. pacnp.4

HCKOTopaH CquaﬁHaH BCJIIMYMHA UMECT IIJIOTHOCTH BEPOATHOCTU B A

(x—4)2
2

p(X) =

ﬁ\H
N

YeMy paBHO ee MaTeMaTHYECKOE OKUAaHHE?

IIpasunvhule sapuanmol omeema: 4,

93. 3aoanue {{ 26 }} Hopm. pacnp.5

HeKOTOpaH cnyqaﬁHaﬂ BCJIMYMHA UMECT IIJIOTHOCTb BEPOATHOCTHU BHUIA

(x—S)Z
2

p(x) =

Q\H

YeMy paBHO €€ MaTEMAaTUUECKOE OXKHUJaHUE?

IIpasunvhvle sapuanmul omeema: S,

94. 3aoanue {{ 28 }} Hopm. pacnp. oucn.2

HGKOTOpaﬂ cnyqal‘/iHaﬂ BCJIMYMHA UMECT IINIOTHOCTH BEPOATHOCTU BHUA

(x—2)2
4

p(x) =

Q\H

Uemy paBHa ee aucnepcus?

Hpaeuﬂbubze eapuaxnmvl omeema. 2,

95. 3aoanue {{ 29 }} Hopm. pacnp. oucn.3

HeKOTOpaH cnyqaf/iHaﬂ BCJIMYMHA UMECT IIJIOTHOCTH BEPOATHOCTU BHUIA

(x—3)2
4

p(x) =

Q\H

Uemy paBHa ee aucnepcus?

IIpasunvrvie sapuanmul omeema: 2,

96. 3aoanue {{ 30 }} Hopm. pacnp. oucn.4

HCKOTopaH cnyqaf/iHasI BCJIMYMHA UMECT IIJIOTHOCTH BEPOATHOCTU BHUA
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(x-4)
1 o 4
4

p(x) =

3]

Yemy paBHa ee aucrepcus?

Ipasunvhvle sapuanmol omgema: 2,

97. 3aoanue {{ 17 }} Pagnomepn. pacnp.1

CrnyuaifHas BeMYMHA paBHOMEPHO pactipesesieHa Ha otpeske [0,1].
Toraa 3HaueHNE ee TNIOTHOCTH BEPOSTHOCTHU p(X) Ha 3TOM OTPE3KE PaBHO
Ipasunvhvie sapuanmol omgema: 1,

98. 3aoanue {{ 18 }} Pagnomepn. pacnp.2

CiyyaiiHasi BeTMYMHA pAaBHOMEPHO pacrpesesieHa Ha otpeske [-1/2;0].
Torna 3HaueHue ee IIOTHOCTH BEPOSTHOCTH P(X) Ha 3TOM OTPE3KE PaBHO
IIpasunvrvle éapuanmel omeema: 2,

99. 3aoanue {{ 19 }} Pasnomepn. pacnp.3

CnyyaiiHas BeIMUMHA paBHOMEPHO pacrpejeicHa Ha otpeske [0;1/3].
Torna 3HaueHHE €€ TNIOTHOCTH BEPOSATHOCTH P(X) HA 3TOM OTPE3KE PABHO
Ipasunvhvle sapuanmol omgema: 3,

100. 3aoanue {{ 20 }} Pasnomepn. pacnp.4

Bri6epute npaBuiIbHBIN OTBET (OTBETHI)

CnyyaiiHas BeJMUMHA paBHOMEPHO pactipenesicHa Ha otpeske [0;1/4]. Torna 3HaYeHUE €€ MIIOTHOCTH BEPOSATHOCTH
p(X) Ha TOM OTpe3KEe PaBHO

Hpaeuﬂbubze eapuaxnmvsl omeema. 4,

101. 3aoanue {{ 21 }} Pasnomepn. pacnp.5

CrydaiiHasi BemMIrHa pAaBHOMEPHO pacripejielieHa Ha otpeske [-1/2;1/2].
Torna 3HaueHUE ee IUIOTHOCTH BEPOSITHOCTH P(X) Ha 9TOM OTPE3Ke PaBHO
Ilpasunvhvle sapuanmuvl omeema: 1,

5. MaTeM. CTAaTHCTHKA.

102. 3aoanue {{ 110 }} Bo1o. cpeon. 1

Bribepute oTBeT

Yemy paBHO BBIOOpPOYHOE cpeaHee s BeiOopku 1; -3; 5; 0; 7
M 2
3
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05
0 10

103. 3aoanue {{ 111 }} Boio. cpeon. 2

Bribepute oTBeT

Bri6opounoe cpenHee mis BeIOOpKH -1; 2; 4; 3; 2 paBHO
M 2
L3
01

104. 3aoanue {{ 112 }} Boio. cpeon. 3

Bri6epure oTBeT
Bri6opounoe cpeanee s BeiOOpku 3, -1, 5, -7 paBHO
M 0
01
2
13

105. 3aoanue {{ 113 }} Boio. cpeon. 4

Bribepute oTBeT
Bri6opounoe cpeanee ans BeiOopku -4, 1, 1, 4, 3 paBHO
0o
M1
03
02

106. 3aoanue {{ 114 }} Boio. cpeon. 5

Bri6epute oTBeT
Bri6opounoe cpennee ayis Beioopku 2, 0, 5, 3, -5 paBHO
0o
-1
M 1
L5

107. 3aoanue {{ 115 }} Pazmax 1

BBeanTe oTBeT
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Pa3max BeIOOpkw 4, -6, 7, 0 paBeH

Ipasunvrule sapuanmol omeema: 13;

108. 3aoanue {{ 116 }} Pazmax 2

Bgenute orBeT
Pa3max BeIOOpKM 3, -2, 5, 1 paBeH
Ipasunvnule sapuanmol omeema: T,

109. 3aoanue {{ 117 }} Pazmax 3

Bgenute orBeT
Pa3max Brr6opku 0, -3, 1, 10 paBen
Ipasunvrole sapuanmor omeema: 13,

110. 3aoanue {{ 118 }} Pazmax 4

Bgenute oTrBeT
Pasmax BeIOOpKH 2, 1, 2, -5 paBeH
IpasunvHule sapuanmol omeema: T,

111. 3aoanue {{ 119 }} Pazmax 5

Bseaute oTBeT
Pasmax BeiOOpKu 7, -6, -7, 8 paBeH
Ipasunvrule sapuanmol omeema: 15;

112. 3aoanue {{ 120 }} Mooa 1

Bsenure orBer
Uemy paBHa Moja BeIOOpKH 5,7,1,7,-4
IIpasunvhvle sapuanmuol omeema: 1,

113. 3aoanue {{ 121 }} Mooa 1

Bgenute orBeT
Uemy paBHa Moja BeiOOpku 11,-2,11,7, 4
Ipasunvrule sapuanmol omseema: 11,

114. 3aoanue {{ 122 }} Mooa 3

Bgenure orBeT
Uemy paBHa Mojia BeIOOpKH -5,12,12,-7,-4
Ilpasunvrule sapuanmol omseema: 12,

115. 3aoanue {{ 123 }} Mooa 4

BBeanTe oTBeT
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Uemy paBHa Mojaa Beroopku 1,2,-1,7, 7

Ipasunvhvie sapuanmul omgema: 1,

116. 3aoanue {{ 124 }} Mooa 5

Bgenute orBeT

Uemy paBHa Mojaa BeIOOpKH 5,2,1,5,-1

HpaGuﬂbele eapuaHnmsl omeema. 5,

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45,

46.
47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
S57.

3aganus 1J1 BHINOJHEHNS J1a00OPATOPHBIX padoT
JlaGopatopHbie pabOThI HE MPETYCMOTPEHBI

4
2.2 OHeHO‘-IHLIe CpeIlCTBa AJIA l'IpOMe)KyTO‘IHOI‘O KOHTpOJIﬂ

Bonpocsl 115 3auera (1 cemectp)

Bekrop, mimMHa BeKTOpa, KOJUIMHEApHbIE W KOMIUIAHAPHBIE BEKTOPBI, PAaBHBIE BEKTOPHI,
CBOOO/HBIN BEKTOP — ONPEIEICHHS U IPUMEPHI

JIunelHbIe onepauuy HaJl BEKTOPaMU — OIIPEEIICHUs U IPUMEPBL, CBOMCTBA ONlepaiui

basuc — onpenenenue u npumep

Teopema o pasniokeHun BeKTOpa 1o 0azucy

JIuHelHbIE ONepaluy HaJl BEKTOpaMH B KOOPIAMHATaX

JlexapToBa, MOoJsIpHAsA U UUIMHAPUYECKAs] CUCTEMBI KOOPAMHAT

Koopaunatsl BekTOpa, y KOTOPOro 3a/1aHbl HA4aJI0 U KOHELl

Jlenenue oTpe3ka B 3aJaHHOM OTHOILLIEHHH

Harmnpasisromuye KOCUHYCBI BEKTOPa U IPOEKIMY BEKTOPAa Ha KOOPAUHATHBIE OCU

CkansipHO€ ITPOU3BE/IEHNE BEKTOPOB — OMPE/IEIIEHNE U OCHOBHBIE CBOICTBA

BeIpaxxeHue cKaasipHOro NpoU3BEACHUS Yepe3 KOOPAUHATEI BEKTOPOB-COMHOKUTEIIEH

@OopMyJIBI JJIs1 BBIYUCIIEHUS PACCTOSIHUSA MEX Y TOYKaMH U yIila MEXJy BEKTOpaMu

BekropHoe mnpousBeneHue — omnpeneneHue u obmmue cBoiicTBa. IIpu3HAK KONIMHEAPHOCTH
BEKTOpPOB

CMemanHOe MpoM3BEIEHUE — OmnpezeNeHre U oOuiue cBoiicTBa. [IpH3HaK KOMIUTaHAPHOCTH
BEKTOpPOB

[Tony4uTh BEKTOPHOE YpaBHEHHUE IIIIOCKOCTH

[TonyunTs BEKTOpHOE YpaBHEHHE INIOCKOCTH, IPOXOIAIIEH Yepe3 TPH 3aJaHHBIE TOUYKH

TeopeMa 0 KOOpAMHATaX BEKTOPA, HOPMAJIBHOI'O K IIJIOCKOCTH

[TonyuuTs napameTpuueCcKoe ypaBHEHUE IIPSMOM Ha TNIOCKOCTH

ITony4nuTh KAHOHUYECKOE YPABHEHHE NPSIMOU HA MIIOCKOCTH

[TonyunTs ypaBHEHHE NPSIMON B OTpE3Kax

TeopeMbl 0 KOOpAMHATaX BEKTOPOB, NEPHEHAMKYJISAPHOIO M HAINPABIAIOLIETO JUIS MPSIMOW Ha
IIJIOCKOCTH

TeopeMa 0 nmpuU3HAKe MapaLIEIbHOCTH IPSIMBIX Ha TUIOCKOCTH

[TonyunTh BEKTOPHOE U MAPaMETPUUIECKOE YPABHEHMS IIPSIMON B IIPOCTPAHCTBE

[Tony4ynTh KAHOHUYECKHUE YPAaBHEHUs NIPSIMOM B IIPOCTPAHCTBE

Dnurc — onpeieNieHne U OCHOBHBIE CBOICTBA

DokanbHOE CBOMCTBO JJUIMAIICA

49



58.
59.
60.
61.
62.
63.
64.
65.
66.

67.

68.
69.
70.
71.
72.
73.

74.

75.

76.
77.
78.
79.

80.
81.

82.

83.
84.
85.
86.
87.
88.
89.

15.

16.

17.
18.

19.

20.

Teopema o cBOWCTBE AMPEKTPUC IUIMIICA

®dokanbHOE CBOMCTBO TUTIEPOOIIBI, CBOWCTBO JUPEKTPHUC TUIIEPOOITHI

Teopema o cBOWCTBE aCUMITOT TMIIEPOOIIBI

[Tapaboina — onpeeneHre U OCHOBHBIE CBOMCTBA

Teopema 00 SKCIIEHTPUCHUTETE MTAPAOOITHI

OO011re NOHATHSA O IOBEPXHOCTSIX BpallleHus

IToBepxHOCTH BTOPOr0O NOPSAKA: IPUBECTU IPUMEP C pa300pOM CBOMCTB

OO01ue NoHATHSA 0 UUITUHAPUIECKUX TOBEPXHOCTAX

Marpuna — nate onpeneileHue U IPUBECTH IpuMmep. JIMHEWHbIe onepauuy HaJl MAaTpULAMH —
onpeeeHus, CBOMCTBA, NpUMEPHI. TpaHCIIOHUPOBAaHUE MATPUILIbI — ONPECICHUE, IPUMEP
Onpenenurens KBaApaTHOW MaTpULbl IPOM3BOJIBHOIO MOPSAAKA — JaTh ONpPEAEICHUE, IPUBECTU
MIPUMEP BBIUKCIICHUS YEPE3 PA3JI0KEHUE 110 TIEPBOU CTPOKE

CdhopmynupoBaTh 6€3 10Ka3aTeIbCTBA CIASAYIONINE TEOPEMBI:

- 00 onpenenuTese TPAHCIIOHUPOBAHHON MAaTPUIIbL,

- 0 IEPECTaHOBKE CTPOK B OIPENEIUTEIE,

- 0 Pa3JIOKEHUU OTIPEACIUTENS [0 MPOU3BOJIBHOMN CTPOKE (CTOOIY)

OO6mue cBoiicTBa ONpeAeIuTeNeH

BekTop-cronben, nuHeiiHas KOMOUHAIIMS BEKTOP-CTOJIOIOB, MOHSATHUS O TMHEHHON 3aBUCUMOCTH U
HE3aBHCUMOCTH CUCTEMBbI BEKTOP-CTOJIOL0B

MuHop TpOU3BOJNBHOIO ToOpsAKa (ompeneneHue, npumep). basucHblii MHHOp (OmpeneneHue,
npumep). Panr matpuusl (onpepenenue, npumep). ChopmynupoBaTh 0€3 J0Ka3aTeabCTBa
TEOpPEMY O paHIre MaTpPHIIbL.

Cucrema ymHeWHbIX anreOpanmdeckux ypaBHenwit (CJIAY), marpuma CJIAY wu pacmupeHHAS
Matpuna CJIAY — onpenenenus u npuMepsl.

Teopema Kponekepa-Kanemim

[IpaBuno Kpamepa

YMHOXEHNE MaTpUL] — OIIPEICIICHNE, CBOMCTBA ONIEPALIMH, IIPUMED

OOparHass MaTtpuna — onpeneneHue. CpolicTBa  omepauud  OOpalleHHs  MaTpPUIBL.
ChopmynupoBaTh 0e3 T0Ka3aTeIbCTBA TEOPEMY 00 0OpaTHOW MaTpHIIe

Co6cTBEeHHBIE BEKTOPHI U COOCTBEHHBIE YHCIIa KBaIPATHON MAaTPHUIIBI

Anrebpanyeckast popMa KOMIUIEKCHOTO 4Kcia; apu(pMeTHUYECKHe ONepaluy HaJl KOMIUIEKCHBIMU
qHCcIaMH, IPeACTaBICHHBIMU B anredpandeckoil popme

Tpuronomerpuyeckass ¢opMa KOMIUIEKCHOIO YHCIIA; YMHOXEHHE, JEJIEHHE U BO3BEICHHE B
CTeNeHb KOMIUIEKCHBIX YUCell, PE/ICTaBIEHHBIX B TPUTOHOMETpHUYECKON (opme

W3BreueHnre KOpHS CTENEHU N U3 KOMILJIEKCHOTO YHUCIIa

Yucnosas ¢pyHkuus. CBoHCTBa YUCIOBBIX (DYHKIIMHA

[Ipenen pyHkuuu B TOUKe

HenpepsiBHOCTh QyHKIIMM B Touke. Kitaccudukanms Touek pa3pbia

Teopema o mepBoM 3aMedaTeIbHOM MPEAEIE U CIEICTBUS U3 HEE

Teopema 0 BTOpOM 3aMeUaTENIbHOM MPEEIIE U CIEACTBHS U3 HEE

OKBUBAJICHTHbIE (PYHKIIUU, UX IPUMEHEHUE ISl BBIYUCIICHUS MPEAETIOB

Bonpocsl 1J1s1 3aueTa ¢ ouenkoii (3 cemectp)
JuddepenunanbHoe ypaBHEHHE, MOPSIOK TUGGEPEHINATBbHOIO YPABHEHUS: OIpEeNieHUsT U
TIPUMEPHI
OOmiee pemenne M o0 uMHTEerpan audepeHaTbHOr0 yYpaBHEHUS; HayallbHbIE YCIOBUS,
94acTOe PEUICHNE M YaCTHBIA HHTETPAN: OTIPEICICHUS
YpaBHEHUs IEPBOT0 MOPSIJIKA C pa3AeSIOIIUMUCS TEPEMEHHBIMU
OnmHOpOIHBIE YPaBHEHUS TIEPBOTO MOPSIIKA

/,
Pemenne nuHEHHOro ypaBHEHHUs NEPBOrO MOPsAIKA Y HPRI~TCS verogom BapHalluu

MPOU3BOJILHON MTOCTOSTHHOM
~ .

YCII0BHE IMHEHHOM HE3aBUCHMOCTH YaCTHBIX pellieHnil ypapHerus > TR PP~
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21.
22.
23.

24,

25.

26.

217.

28.
29.
30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49,

50.

51.
52.

53.
54,
55.
56.
57.
58.
59.
60.
61.

P s
Teopema 06 061eM pelernn ypaperus > HOW PR FC
~
Teopema 06 06IIEM pEIIEHUU yPABHEHHUS AR IC
-~ -
[Monyuuts oOLlee pelleHHe  ypaBHEHHUS SS9 iy ciaydast

HeﬁCTBHTeJ’IBHBIX HEpaBHBIX KOpHefI XapaKTECPUCTHICCKOI'O YpaBHCHHUA
-~ -

[TonyuuTts oOIIEEC pELICHUE YpaBHCHUS ¢ s ciaydast paBHBIX

JEHCTBUTEIILHBIX KOPHEH XapaKTEPUCTUYECKOIO YPaBHEHHUS
,

[TonyuuTs OOIIEE perieHne ypaBHEHHs € 1St citydasi KOMIUTEKCHBIX
KOpHEH XapaKTEepUCTUUECKOT0 YPaBHEHUS

, —
Pemenne  ypaBHEHUs pSg = = = ==X METOZIOM  HEOINPEAEIECHHBIX

KO3 PHUIIHEHTOB
Pemenne cucrem nudpepeHnnanbHbpIX ypaBHEHHN

Perienue ypaBHeHUi BUIa y? =1(X)
Pemenue ypaBHeHMI, HE co/lepKallluX B SBHOM BHUJIE UCKOMYIO () YHKIIHIO
Pemenne ypaBHeHUH, HE COAEPKAILUX B SIBHOM BHJIE HE3aBUCUMYIO IIEPEMEHHYIO
CnyuaitHoe coObITHE, dJIEMEHTapHOE COOBITHE (MCXOJ), MHOXKECTBO BCEX BO3MOXKHBIX HCXOJIOB
(IpOCTPaHCTBO AJIEMEHTAPHBIX COOBITHI): ONpeeIeHUs] U IPUMEPbI
[IpousBenenue, cymma, pasHOCTh CIyYalHBIX COOBITHH, TPOTHUBOIIOJIIOKHOE COOBITHE:
OIIpEeEICHUS U IPUMEPHI
HecoBmecTumble cirydaiiHbie COOBITHS, MTOTHAS TPYTINA COOBITHIA: OMPEAETICHUS U IIPUMEPHI
Kiaccuueckast BEpOSITHOCTD, IPUMED BBIYHMCIEHUS KIACCUYECKOM BEPOSITHOCTH
I'eomerpuyeckas BEpOATHOCTD, IPUMEP BBIYMCIICHUS T€OMETPUIECKOM BEPOATHOCTH
AxcuoMBl Teopun BeposATHOCTENH. CleACTBHS U3 aKCHOM
TeopeMa c0KeHHsI BEPOATHOCTEN
Teopema yMHOKEHUS BEPOATHOCTEN
dopmya noaHoU BepoaTHOCTH U (opmyiibl baiieca
ITocnenoBarenbHOCTh UCIIBITAHUM 10 cXeMe bepHyuM: onpeneneHne u IpuMep
®opmyisl bepryiun
JlokanbHas U MHTErpaibHas TeopeMbl Myaspa-Jlarmtaca (chopmynupoBath 63 10Ka3aTeNIbCTBA)
CrnyyaitHas Benn4MHa: onpeeneHue u npuMep. OyHKIus pacnpeneiaeHus ciaydailHol BeTUUYUHbI
OOmue cBoiicTBa QYHKIMHU pacpeeseHns CIydyaifHON BEIMUUHBI
JluckpeTHas ciydaiiHasi BeTUYMHA U €€ QYHKIMS pacipeiesieHus
HenpepsiBHas ciydaiiHas BenuunHa U ee QyHKIUS pacnpenenenus. [ImoTHOCTs BeposTHOCTEH 1
€€ OCHOBHBIE CBOMCTBA
MareMaTnyeckoe 0KMIaHUE CIy4alHON BEIIMYUHBL: ONPEACIIEHUE, CBOMCTBA
Jucnepcus ciiydailHOW BEJTMYUHBL: ONPENEIEHNE, CBOMCTBA
HopMansHO pacnpeneneHHas ciydaiiHas BEJMYMHA BEPOSTHOCTh IIONAJAHUS HOPMaJbHOU
CIIy4allHOM BEJIMYMHBI B 33/IaHHBI UHTEPBAII
I'eHepanbHas COBOKYIHOCTb, BBIOOpKA; BBIOOpOYHAs CpeaHSsI M BBIOOPOYHAS JAUCIEPCHS;
JIOBEPUTENIbHBIN UHTEPBAI U IOBEPUTENIbHAS BEPOSITHOCTD
KoppensauonHoe nose, kK03 GpUIneHT KOppessuuu npsimas perpeccuu
Omnpenenenye U IpuUMep YUCIOBOTO psia. CXoaamuiicss U pacXoAsIuiics pal — ONpeaeeHus U
IIPUMEPBI
HeoOxonuMelii mpu3HaKk CXOJUMOCTH YUCI0BOrO psia. Obiue cBoicTBa CXOAAIIMXCS PSIOB
[Ipu3Hak cpaBHEHMS JUIsl 3HAKOTIOJIOKHUTENBHBIX PSIOB
[Tpuznak amambepa
ITpuznak Komm
NHTerpanbHblii MPU3HAK CXOTUMOCTH
[Mpu3znak JleitOuuma
Omnpenenenue u mpuMep aOCOTFOTHO CXOISIIETOCS psiaa
Omnpenenenue 1 npuMep GpyHKIIMOHAIBHOTO psijia
CrenenHol psan. Pagnyc cXoquMoCTH CTENEHHOTO psijia
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62. Pan Teiinopa. Psiabl Teitnopa OCHOBHBIX 3JIEMEHTapHBIX (PYHKIUH
63. Tpuronomerpuueckuii psag Oypoe

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

TunoBoi nepeyeHb BONMPOCOB K IK3aMEHY:

Bomnpocsl 1141 3x3aMeHa (2 cemectp)

[TpousBogHas pyHKIMU B TOUKE: ompenenenue, npumepbl Oynkius, muddepeHurpyemas B TOUKE:
olpezeeHue
Teopema o npousBoaHOU MU PepeHnpyemMoit PyHKITUN
Teopema o HenpeprIBHOCTH Au(PepeHInpyeMoit GyHKINU
['eomeTpryecKkuii CMBICIT IPOU3BOIHON U AuddepeHInana
[Tpon3BoiHBEIE BTOPOTO M 00JIe€ BEICOKUX MOPSIKOB
[TpousBoaHast CyMMBI, TPOU3BEACHUS U YACTHOTO AU PepeHupyeMbIx GyHKIII
[TpousBoxHas 0OpaTHOH PyHKIHH
[TpousBoHas CIIOKHON PYHKIIMH
Teopema @epma u Teopema Pomrs
Teopema Komm u Teopema Jlarpanka
[Tpaswiia Jlonurans muist Heonpenenennoctei [0/0] u [oo/oo]
[TpencraBnenue GyHKIMU ¢ mOMOIIbIO Gopmyssl Teitnopa
[Tpu3HaKk MOHOTOHHOCTH (PyHKLIUU
DkcTpeMyM (pyHKIHU: OTpeieNieHue U IpUMep
HeoOxonumele yciioBust s3kcTpeMyma QyHKIIMH OAHON IIEpEMEHHON
JlocTaTouHbIe YCIOBUS SKCTpeMyMa (QYHKIIMH OAHON IIepeMEHHOM
JlocTaTtounble yCI0BUS IKCTpeMyMa JUTst (QYHKIHH, UMEIOIEH BTOPYIO POU3BOHYIO
Breimykiiocts pyHnkuuu BBepx (BHU3). Touku neperuda
Heob6xoauMeble ycaoBust HaIU4Ks TOYKU Ieperndoa
JlocTaTouHble yca0BUs HATMUKS TOUKH Ieperuoda
HaknonHsle 1 BepTUKaIbHBIE aCUMITOTHI rpaduka QyHKIINH
I'padux yHKIIUN IBYX MEPEMEHHBIX, OKPECTHOCTh TOUKHU Ha KOOPAMHATHOMN IJIOCKOCTH
[Tpenen pyHkuMM JBYX NEPEMEHHBIX, HEMPEPBHIBHOCTh (PYHKIIUU JBYX MEPEMEHHBIX
[TostHOE M YacTHOE MpPUPALLEHUS, YACTHBIE IIPON3BOAHbBIE
Huddepennmpyemas GyHKIUS IBYX MTEPEMEHHBIX
Teopema 0 IpOU3BOIHON CIIOKHOW (DYHKIIMHU ABYX MEPEMEHHBIX
['paauieHT 1 IpOU3BOAHAS 110 HAPABICHUIO
OKcTpeMyM (pYHKIINU JBYX MEPEMEHHBIX, HEOOXOIUMBbIE YCIOBHUS AKCTpEMyMa
JlocTatouHble yCiI0BuUs SKCTpeMyMa (PYHKIIUH IBYX MEPEMEHHBIX
[TepBooOpa3Has GyHKLNHU, HEONIPEIEICHHBIN HHTErpajl
Teopema 0 MHOXeCTBe IEPBOOOPA3HBIX (PYHKLIUU
OO61ue cBoiicTBa HEONPEEIIEHHOTO UHTErpajia, OCHOBHbIE Ta0IMUHbIE IEPBOOOpPA3HbIE
3aMeHa IEPEMEHHOI B HEONIPEIEIIEHHOM UHTErpajie
HuTerpupoBanue Mo 4acTaM Ui HEONPEIeIEHHOr0 MHTerpasia
OmnpeneneHHblil HHTErpajl, FEOMETPUYECKHUI CMBICII ONIPEACIEHHOI0 HHTErpaia
®opmyna HeroTona-JleitOnuna
3aMeHa IEPEMEHHON B ONIPEIETICHHOM UHTETpaJle
HuTerpupoBanue Mo 4acTaMm Ui ONpPeeIeHHOT0 MHTerpasa
Heco0OcTBeHHBIE MHTETpaANIbL: TPUMEPBI CXOISIIETOCS M PACXOISIIErOCs HHTErpaloB
Omnpenenenne U TeOMETPUUECKUI CMBICI JBOMHOIO HHTErpaa
Omnpenenenne u npuMep MOBTOPHOTO UHTErpaja
BeIpaxeHue IBOMHOr0 MHTETpasia yepe3 NOBTOPHBIN
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72.
73.
74.
75.
76.

77.
78.

79.

80.

3ameHa NepeMEHHBIX B JBOTHOM MHTETpasie

OnpeneneHrie 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEHHOTO HHTErPAJIa MO JJIMHE TyTH

OrnpezenieHre U OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOTO HHTETpaia 1o KOOpIMHATaM

®opmyina ['puna

Heob6xoauMbie U 1OCTaTOYHBIE YCIOBUS HE3aBHCHUMOCTH KPUBOJIMHEHHOTO WHTErpaja OT IMyTH
MHTErPUPOBAHUSA

CxkansipHO€ U BEKTOPHOE MOJIsI — ONPEIEICHUS U IPUMEPhI

Porop BekTopHOro noss — onpenenenue u npuMep. Llupkymnsanus BEKTOPHOTO MOJIsL — ONPEAEIICHHUE.
[ToTeHmanbHOE BEKTOPHOE T0JIE, TPU3HAK MOTEHIIMAIIBHOCTH

JuBepreHuuss BEKTOPHOIO MOJIsl — onpeaesieHue, npuMep. [10Tok BEKTOpHOIo MoJisi — ONpEAeIICHUE.
ConeHounanbHOE BEKTOPHOE 110JI€, IPU3HAK COJIEHOMAAJIBHOCTU

®opmynsl ["aycca-Octporpanckoro u Ctokca
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IK3aMeHAIIMOHHbIE OUJIETHI.

OHIeNIbCCKUN TEXHOJOTUYCCKUN UHCTUTYT
kadbeapa EMH
Jucrummmaa: MaTemaTnka
DK3aMeHalMOHHBIH OneT Ne 1

1. [IponsBoanas GyHKIIUHN B TOUKE: OMpeeNieHIe, TPUMEPHI
2. DkcTpeMyM (DYHKITUHU IBYX EPEMEHHBIX, HEOOXOIUMbIE
YCIIOBHS 3KCTPEMyMa
3. 3amaga

3aB.Ka(be;[png : ///g@/

I/

OHIeNIbCCKUN TEXHOJIOTUYCCKUI UHCTUTYT
kadenpa EMH
Jucrummmaa: MaTemaTrka
DK3aMeHalHOHHbIN OmteT Ne 2

1. 'eomeTpryecKkuii CMbICI IPOU3BOIHOMN U

nuddepenimana
2. locTaTo4HbBIE YCIOBUS KCTpeMyMa (hYHKITHH JBYX

MEPEMEHHBIX
3. 3amava

3aB.1<a(be;[pog : /Z/Z%/

P

b4

DHTeNbCCKUN TEXHOJIOTHIECKU HHCTUTYT
kadeapa EMH
Hucnumimnza: MaTtemaTuka
Dx3amMeHannoHHbIH Oniet Ne 3

1. IIpousBoaHast CyMMBI, IPOU3BEIEHUS U YACTHOTO
muddepeHInpyeMbIX QyHKITUI
2. IlepBooOpazHasi GyHKINHU, TEOPEMA O MHOKECTBE
nepBoobpa3HbixX GyHKIMU. HeonpeneneHHblit
UHTETpa
3. 3amaya

¥ 7,4 d
3aB.kadenpoit f ZZ/Z “f
7

OHIeNbCCKUN TEXHOIOTHIECKHIA HHCTHTYT
kadenpa EMH
Jucnumnnza: MatemaTrka
Dx3aMeHamoHHbIH Oounet Ne 4

1. IlpousBoaHast 0OpaTHOM HYHKIUH
2. O0uire cBOHCTBA HEONPEACICHHOTO HHTETpalia, OCHOBHBIC

TaOJIMYHBIE TIEPBOOOPA3HEIE
3. 3anaqa

3aB.Ka(bezlpﬁi ;‘7/”{%/

/

OHIeNbCCKUN TEXHOJOTHYECKUN HHCTUTYT
kadenpa EMH
Jucrummmaa: MaTemaTrka
DK3aMeHAMOHHEIH OmyeT Ne 5

1. [IpousBoaHast CIOXKHON (PYHKITMA
2. 3aMeHa IepeMEHHON B HEOIIPEEIIEHHOM UHTETpalie

3. 3azmaua 2
3aB.kadeapoii Vi

OHIeNbCCKUN TEXHOIOTHYECKUA HHCTUTYT
kadenpa EMH
Jucrummmaa: MaTemaTrka
DK3aMeHaMOHHEIH OnyeT Ne 6

1 TIpu3Hak MOHOTOHHOCTH (YHKIIUU
2. MlHTerpupoBaHue Mo 4acTsaM ISl HEOIIPEIeTICHHOTO

WHTerpasa
3. 3amaya

3aB.Ka(1)er% " A ///

-

o
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OHreJIbCCKUN TEXHOJOTHYECKUN HHCTUTYT
kaeapa EMH
Jucrummmaa: MaTemaTrka
DK3aMeHalMOHHbIN OumneT Ne 7

1. OxcTpemyM (HYHKITNH: ONpeeIIeHUE U TPHMEpP
2. OrmpeneleHHBIN HWHTETpAl, TEOMETPHUCCKHIA
HEOIPEICIICHHOTO HHTErpaJia
3. 3amaga

CMBICJI

3aB.Ka(pe§0

OHreJIbCCKUM TEXHOJOTHYECKUN UHCTUTYT
kadenpa EMH
Jucrummmaa: MaTemaTrka
DK3aMeHalMOHHbIN OmteT Ne 8

1. HeoO6xoumblie yCIIOBUS 3KCTpeMyMa () yHKITHH
OJHOU IEPEMEHHOM
2. ®opmyna Herotona-Jleitbnuma

3. 3amaua
3aB.kadeapoit , ... /
C. 774

DHreNbCCKUI TEXHOJIOTHYECKUI HHCTUTYT
kaeapa EMH
Jucnumnnmnna: MatemaTtuka
DK3aMeHalMOHHbIN OmneT Ne 9

1. locTaTo4HbIE yCIOBUS SKCTpeMyMa (QYHKIIUH OTHON

MEPEMEHHOU
2. 3aMeHa NEpEMEHHON B ONPEEICHHOM UHTErpaje

3. 3amaua y

3aB.Ka(1)e£;ﬁ?};j’£@5/
Vi

DHreNbCCKAN TEXHOJIOTNYECKAN HHCTHT
kadenpa EMH
Jucnumnnna: MatemaTrka
Dk3aMeHalMOHHBIN OmteT Ne 10

1. Bemykiocts QyHKIMH BBepX (BHU3). Touku nepernda

2. OmnpeneneHue M TEOMETPUYECKUM CMBICT JBOWHOIO
UHTETpaja
3. 3anaqa

3aB. Kaq)enpof{?{ //Z”Z{”jf/

1/

OHIeNbCCKUN TEXHOJOTHYECKUN HHCTUTYT
kadenpa EMH
Jucrummmaa: MaTeMmaTrka
Ok3ameHanMOHHbBIN Oniet Ne 11

1. HeoOxomumbie yCIIOBUS HAJTMYMUS TOUKH Meperunoa
2. Onpenenenne U OCHOBHBIE CBOIICTBAa KPUBOJIUHENHOTO
MHTErpaja 1o KoopIruHaTaM
3. 3amaya

3aB.kaden

o\

OHIeNbCCKUN TEXHOJOTHYECKUA HHCTUTYT
kadenpa EMH
Jucrummmaa: MaTemaTrka
Ok3aMeHaMOHHbBIN Onet Ne 12

1. JocTatouHbie YCIOBHS HATHYUS TOYKHU Meperuda
2. HeoOxouMble ¥ JOCTATOYHBIC YCIIOBUS HE3aBUCUMOCTH
KPUBOJIMHENHOIO MHTETPAJIA OT ITyTH UHTETPUPOBAHHUS
3. 3amaya

”

3aB.Ka(benpg " ’,77%’4/

g

OHIreJIbCCKUN TEXHOJIOTUNYECKUN UHCTUTYT
kadenpa EMH
Jucnumnmnza: MaTemaTuka
Dk3aMeHaIMOHHbIN OmteT Ne 13

1. HakyioHHBIC M BepTHUKaIbHBIE aCHMIITOTHI rpaduka

(hyHKIUH
2. CxaisipHOE M BEKTOPHOE MOJIsl — ONPEAEICHUS U IPUMEPHI

3. 3amaya
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OHreIbCCKUN TEXHOJOTHYECKUH HHCTUTYT
kadenpa EMH
Jucruminza: MaTtemaTrka
Dx3aMeHaMOHHEIH Omter Ne 14

1. I'paduk PpyHKIIMM ABYX IEPEMEHHBIX, OKPECTHOCTh
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
2. PoTOp BEKTOPHOTO TOJISl — ONIPEICIICHUE U TIPUMED.
HupKysius BEKTOPHOIO MOJISI — ONPEAEIICHHE.
[loTeHnmanpHOE BEKTOPHOE TOJIE, TPU3HAK
MOTEHIIUAILHOCTH
3. 3agaua

3aB.kadenpoil# fZ'ﬁ“yf///
21 4 by

4

OHTeNbCCKUN TEXHOJIOTHIECKUA HHCTUTYT
kadeapa EMH

OHIeNbCCKUN TEXHOIOTHIECKHI WHCTHTYT
kadenpa EMH
Hucuunnuna: Marematuka

Jucrummmaa: MaTtemaTuka
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DKk3aMeHaMoHHubINH Ouier Ne 15 DKk3aMeHarmoHHbIN Ouner Ne 16

1. [TonHOE ¥ YaCTHOE MPUPAIICHUS, YACTHBIC TTPOU3BOIHEIC 1. 'paguvieHT ¥ IPOU3BOHAS IO HAIIPABIICHUIO
2. JluBepreHIusi BEKTOPHOTO MOJISI — ONPECICHHE, IPUMED. 2. ®opmynsl ['aycca-Octporpaackoro u Ctokca
IToTox BekTOpHOTO O — onpenencHue. CojleHONIaIbHOE 3. 3agada

BEKTOPHOE TI0JIe, TIPU3HAK COJIEHOUJATbHOCTH

3. 3amaya

7

/

3aB.kadenpoii

/

3aB.Ka(1)eszoféi ;%/dié//
p

OneHuBaHue pe3ynbTaToB o00yueHUss B ¢opMe YpoBHSA CGHOPMUPOBAHHOCTH
AJIEMEHTOB KOMIIETEHIIUI TPOBOJUTCS IYyTEM KOHTPOJIS BO BpeMs MPOMEKYTOUHOM
aTTecTanuu B GopMe dK3aMEeHa:

a) OIEHKA «OTIUYHO» — KOMIIETCHUUs(M) WId ee YacTb(h) CHOPMHUPOBAHBI
MOJIHOCTBIO HA MPOJIBUHYTOM YPOBHE;

0) OlEHKa «XOpOoIlo» — KOMIETeHIUs(M) Wih ee 4acTh(M) CcPOpMUPOBAHBI Ha
MOBBIIIIEHHOM YPOBHE;

B) OIIEHKA «YJOBJIETBOPUTEIHHO» - KOMIIETCHIIUSA(M) WM €€ 4YacTh(M)
chopMHUpPOBaHbI HA TOPOTOBOM YPOBHE;

I) OLIEHKa «HEYJIOBJICTBOPUTEIIBHO» - KOMIETCHIMSA(M) WM €€ 4YacTh(u) He
c(hOpMHUPOBAHBI.

Kpurtepuu, Ha OCHOBE KOTOPBIX BBICTABJISIOTCS OICHKH MPHU MPOBEICHUN TEKYIIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTallK MPUBEICHBI B Ta0. 1.

OreHKa «HEYAOBIIETBOPUTEIHHO» CTABATCS TAKXKE B CIAydasx, €CIIH O0yUJarOIIHACS
HE TPHUCTYMal K BBIMOJIHCHUIO 3aJlaHUsA, a TakKe MpU OOHAPYKEHHH CIIEAYIOIINX
HApPYLICHUM:

— CIIUCBHIBAHUE;

— TUIaruar;

— (anpcudukanus JaHHBIX U PEe3yJIbTaTOB PabOTHI.

Tabnuna 1 — Kpurepun BbICTaBiIeHNs OIICHOK MTPH MPOBEIECHNUN TEKYILIEr0 KOHTPOJIS
Y IPOMEXKYTOYHOM aTTECTALINU

[IIxana oneHkn Onenka Kpurepnii BEICTaBIEHUS OLICHKH
YeTslpexOamibHas OtinuHO OOyuarouiics OTBETHWJI Ha BCE TEOPETHUECKHE
nIKanza Bonpockl. [lokazan 3HaHMs B pamkKax y4eOHOTo

MaTtepuana, B ToM uucie u no 3ananusm CPC.
Bemonnun npaktuueckue 3amaHud.  [lokasan
BBICOKHM YPOBEHb YMEHHUs U BIAJCHUSA HaBbIKAMHU
IIPUMEHEHHUSI TIOJYYEHHBIX 3HAaHUW U YMEHUU NpHU
peuieHuy  3a1ad B PACCIUMPEHHBIX  paMKax
yuyeOHOro Marepuana.

XOpO1LO OOyyaromumiics OTBETWJI Ha OOJBIIYI0 YacTh
TEOPETHUECKNX BoOMpocoB. [lokazam 3HaHUS B
y3KUX paMKax y4eOHOro marepuana. BhImoaHuI
MIPAKTHYECKHE 3a/TaHHS c JOTTyCTUMOM
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norpemHocTeio.  Ilokazan Xxopoummid  ypOBEHb
YMCHHA HW BJIQJICHUSA HAaBbIKAMU TMIPHUMCHCHUA
MOJyYEHHBIX 3HAHUW W YMEHMH MpU pelIeHUU
3aJa4 B paMKax yueOHOTo Marepuana.

YAOBJIECTBOPHUTECIBHO

OOydaromyecss mMpu OTBETE Ha TEOPETHUECKHUE
BOIIPOCBI W TIPU BBIIIOJHCHHUHN TIPAKTUYCCKHUX
3aJlaHuil  [TPOJIEMOHCTPHPOBAJ HHU3KHH YpPOBEHb
3HAaHUI ¥ yMEHHUH B paMKax y4eOHOro MaTepuaa.
I[Tpu oTBeTax Ha JOMOJHUTENIBHBIC BOIPOCH! ObLIH
A0NYIICHBI HCTIPABUJIbHBIC OTBCTHI

HCYOOBJICTBOPUTECIBHO

OOyuvaromuecs TNpuU OTBET€ Ha TEOPETUUYECKHE
BOIIPOCBl U TIPU BBINOJIHEHUU MPAKTUYECKUX
3aJaHUid  MPOJEMOHCTPUPOBAT KpallHE HU3KHM
YPOBEHb 3HAHUU M YMEHUW IIPU PEUICHUH 3a7a4 B
pamkax yudeOHoro matepuana. Ilpu orBerax Ha
JIOTIOJTHUTEbHBIE  BONPOCH  OBUIO  JOMYIICHO
MHO>KECTBO HETPAaBHJIbHBIX OTBETOB
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2.3. UTorosasi iMarHoCcTU4YeCKasi padoTa 1o JUCUUIINHE

SAJIAHMS 1151 TMATHOCTHYECKOM PABOTEHI ITO JUCIHUTIIIMHE (MOJIY.JTIO), IPAKTUKE

KOMHCTCHI_II/II/IZZ

[IpaBwibHEIH OTBET * Coneprkanue Bompoca

Howmep 3aganus

Kommerenius

Kox n HanmMeHoBaHue
HHIUKATOPA
JIOCTHKEHUS

KOMIIETEHIMHA

BoruncnuTh n1muHy BeKTOpa, 3aJaHHOr0 KoopauHaTami (3,4)

YK-1

NA-2 ygq
Hcnonb3yer
MaTeMaTUYeCKUE METOIbI
B paMKax CHUCTEMHOTO
MOAX0/1a ISl PELIEHHUS
IIOCTABJICHHBIX 3aJ1a4

Brerauciauts OMPEACIINTEIb MAaTPHUIIbI

2. -2 1 2
3 4

YK-1

UI-2 yka

o o 4
Touka ABWIKCTCA 1O KOOPAWMHATHOU NPAMOU COTJIACHO 3aKOHY X(t) = 4 + 2t —€ , 1€

X(t) - koopmuuara Touxu B Mmoment Bpemenu t . Haiinure ckopocts Toukn mpu t =4

YK-1

UI-2 yka

4 6 Haiiure Touky skctpemyma pyukmmn Y = X° —12X+125

YK-1

N-2 yx1

2 . .
IHepeyucaume 6ce komnemenyuu, gopmupyemvle y4edHOU OUCYUNTUHOU




0]
=
=]
= = |28k
= 5 5255
% [IpaBunbHBII OTBET * Coneprkanue Borpoca E E E E q:)
o : | fEg
s 2 | g F
= ~
In5
5 3 Bbruuciuth onpenenéHHblil HHTerpa |nj2e dx VK-1 W2 vies
Vkaxute nepsoodpasayio gpyakmun T (X) = X + COS X
X X2 X2
6. | I:(X):?JFS"\X 1) F(x)=?+sinx 2) F(x)zg—sinx VK-1 W2 vicr
3) F(X)=x*+cosx 4) F(x)=1-sinx
Onpenenurte B 00IIETo pemieHus ypasaeHus y"-4y=0
1) y=Ce?+C,e¥?; 2) y=Ce ™ +C,e*;
7.| 2) y=CeZ+Ce¥; ) ¥=6 " ) ¥=G - VK-1 N2 yics
3) y=(C,+C,x)e"*; 4) y=(C,+C,x)e™
Yemy paBHa CyMMa KOPHEH XapaKTEPUCTHUECKOTO YPABHEHHUSI CHCTEMBI
dx
d_tl =X, — 2X,
8. 7 ? YK-]. I/I,H'Z YK-1
dx,
—= =—3X, +6X,
dt
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0]
=
= o =
= S SE&EE
i To5 &
c% s * p % S % O
& | IlpaBunbHBIi OTBET Copepxanue Borpoca S SEES5
g = g = S =
E = o %
S
S 2
T
Uemy paBeH pajiiyC CXOJAUMOCTH CTEIIEHHOTO psifa ¢ KOAPPUITUESHTAMH
1 - -
d 2 c,=—, n=01.. YK-1 V-2 yica
2n
BriuncianTs MaTeMaTHYECKOE OKUJAHUE TUCKPETHON CIIy4ailHON BETUYMHBI X, 7151 KOTOPOi: ) )
10. 14 P{X=-14}=1/7, P{X=-T}=1/7, P{X=21}=3/7, P{X=28}=2/7. YE-1 WA-2 yies
Hexotopas ciyuaiinas BeTMunHa UMEET TJIOTHOCTh BEPOSITHOCTH BUAA
_(x=3)?
11. 3 p(X) =—e ? Uemy paBHO ee MaTeMaTH4eCKOe OKUaHue? YK-1 N-2 yg1
N2
CrydaiiHas Benr4rHa paBHOMEPHO pacnpezesneHa Ha orpeske [0;1/4]. Torna 3sHaueHue ee
12. 4 IUTOTHOCTH BEPOSTHOCTH P(X) HA 3TOM OTpE3Ke PaBHO YK-1 NI-2 yx-1
13. 1 Bri6opounoe cpennee amns Beibopku 2, 0, 5, 3, -5 paBHO YK-1 NUA-2 yk1
14, 15 Pa3smax BeiOopku 7, -6, -7, 8 paBeH YK-1 NUA-2 yk1
15. 5 UYemy paBHa Moja BbIOOpKH 5,2,1,5,-1 VK-1 W2 yics
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