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IlepeyeHb KOMIETEHUMH W YPOBHM HUX CHOPMHPOBAHHOCTH MO JAUCUUILIMHAM
(Moayasim), npakTUKaM B nmpouecce ocsoenust OIIOII BO

B mpouecce ocBoeHus 00pa3oBaTeIbHONM MPOrpPaMMbl Yy OOyYaromierocss B XOAe
U3YYCHUS TUCHUIUIMHBI « MaTemaTtuka» AokHa chopMupoBaTbes koMmeTeHIms YK-1
Kputepuu onpenenenus: cpopMUpOBaHHOCTH KOMIIETSHIIMN HA PA3IMYHBIX YPOBHAX

ee GOpMHUPOBAHUS

I/IH,I[GKC KOMIICTCHI N

ConepxaHne KOMIETEHITUN

VK-1

VYK-1. Cnoco0OeH oCyLIECTBIATh NOUCK, KPUTUUECKUN aHAIU3 M CUHTE3
uHpopmanuu,
MIOCTAaBJICHHBIX 33144

IIPUMCEHATH CHCTEMHBIMN moaxon JJIA PEIICHUA

Ko 1 nHaumenoBanue
WHJIUKATOpa JOCTHKEHUS

OneHoyHbIe CpPEICTBA

Bunrsl 3austuit
JUIS1 OLICHKU YPOBHS

Uit popMUpoBaHUs

c(hOpPMUPOBAHHOCTH
KOMIIETCHIIUU KOMITETCHITHT
KOMIIETCHIIMHU
N-2 yk-1 Mcionb3yer JIEKLIWH, MMUCbMEHHBIN ONPOC, PEIICHUE

MAaTEMATU4YCCKUEC MCTObI B
paMKax CUCTCMHOI'O Ioaxoaa
JJIA PCHICHUA ITOCTABJICHHBIX
3aga4

HPaKTUYECKHUE 3aHATHS,
caMmocTosiTenbHast pabora

3aj1a4, BOIIPOCHI JIJISl IIPOBEICHHSI
9K3aMeHa, TECTOBBIC 33/1aHN,
OTYeT 110 JIA0OpaTOPHO paboTe

YPOBHI/I OCBOCHM KOMIICTCHIINH

YPOBGHL OCBOCHHA
KOMIICTCHIIMU

Kpurepuu onenuBanus

[TpoaBuHYTHIH (OTIMYHO)

3Haer: B JOMNOJIHCHHUEC K 3HAHHUAM TIOBBIIICHHOTO YPOBHA, 3HACT
A0Ka3aTeJIbCTBa TCOPEM

YmMeeT. B IONOIHEHUE K YMCHUAM ITOBBINICHHOTO YPOBHS, YMCCT aBaThb
MAaTEMaTUUYCCKYIO IMOCTAaHOBKY MNPUKIIAJHBIX 3a1a4

Baageer: B JOIIOJHEHHME K HaBBIKAM MOBBIIIEHHOI'O YPOBHA, BJIAACCT
HaBbIKaMMU PCIICHUA IMPUKIAAHBIX 3a4ad CPEACTBAMH MATCMATHYCCKOI'O

MOJCIINPOBAHUSA

[ToBbITIeHHBIH (XOPOIIIO)

3HaeT: B JOIOJHEHHE K 3HaeT
(hOpMyIHPOBKHU TEOPEM

YMeeT: B IONOTHEHHE K YMEHHSIM MOPOTOBOTO YPOBHS, YMEET peliaTh
3a/1a4yM, coueTasi pacyeTHbIe (OPMYIIbI U3 PA3HBIX PA3CIOB

B.na)leeT: B JOIIOJITHECHHEC K HaBBIKaAM HOpOFOBOFO ypOBHH, BJIIagcCT
HaBbIKAMHU pelaTh 3a7aud, couyeTas pacdyeTHble (OPMYIbI U3 Pa3HBIX

pa3JeiioB

3HaHUSAM IIOPOrOBOTO  YpPOBHH,

[Toporosslii (6a30BbIit)
(YZIOBIIETBOPUTEIHHO)

3HaeT: OCHOBHBIE NOHATHSA MAaTEMAaTUKHU B YAaCTU TAKUX Pa3JeloB, Kak
reoMeTpus, anredpa, MaTeMaTUYECKUN aHaJINU3, TEOPUsI BEPOSTHOCTEN U
MaTeMaTUyecKast CTaTUCTUKA.

YMeer: pemaTh TUIOBBIE 3aJaud U3 pa3Jie]loB reoMeTpus, anrelpa,
MaTeMaTUYECKUN aHalIu3, TEOpUs BEPOSATHOCTEM U MaTeMaTH4YecKas
CTaTHUCTHKA.

Baajgeer: HaBbIKaAMM PELICHUs TUIOBBIX 3a1a4 U3 Pa3fesioB I'€OMETpHs,
anrebpa, MaTreMaTHYECKHl  aHanu3, TeOopus  BEPOSTHOCTEH U
MaTeMaTH4ecKasi CTaTUCTUKA




2. MeTtoauyeckne, OLEHOYHbIE MaTepHAJbBI M CPeACTBa, OIpelesionue
npoueaypbl  OUEHUBAHMS  C(POPMHMPOBAHHOCTH  KOMIIETEHUHI  (3J1eMEHTOB
KoOMIleTeHuui) B mpouecce ocsoenusi OITIOII BO

2.1 OueHo4YHbIE CPEACTBA AJIS TEKYIIETro KOHTpOJIﬂl
Bomnpocsl AJ1s1 THCBMEHHOT0 ONpoca

Tema 1. AHaauTHYECKAsA reoMeTpus

1.Bekrop, JyiMHa BEKTOpa, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI, paBHBIE BEKTOPbI, CBOOOHBIN
BEKTOp — OIPEIEJIEHUS U IPUMEPbI

2.JIuHeliHbIe Onepaliy HaJl BEKTOpaMU — ONPECTICHHs U TIPUMEPBI, CBOWCTBA OIepaIlHii

3.basuc — onpenenenue u npuMep

4.TeopeMa 0 pa3i0XKEHUH BEKTOpaA 10 Oa3ucy

5.JIuHelHbIE Onepay HajJl BEKTOpaMH B KOOpAMHATaX

6./lekapToBa, MoOJpHAS U IIJIHHIPHYECKAsE CUCTEMBI KOOPIMHAT

7.KoopanHaTsl BEKTOpa, y KOTOPOT'O 3a/1aHbl HA4yaJlo U KOHell

8./lenenue oTpe3ka B 3aIaHHOM OTHOIIICHUH

9.Hanpagisronue KOCHHYChl BEKTOpa U MIPOESKIIMHM BEKTOpa Ha KOOPAUHATHbIE OCH

10. CkansipHO€E MTPOM3BEACHNE BEKTOPOB — ONPE/ICIICHNE H OCHOBHBIE CBOMCTBA

11. BelpaxkeHue CKaJsipHOro NPOU3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB-COMHOKHUTEIEH

12. ®opmynbl U1 BEIYUCIICHUS PACCTOSIHUS MEX/Ty TOUKAMH U yTIJIa MEXY BEKTOPaAMH

13. BekropHoe mnpousBeleHHEe — oOIlpejeseHue U oduue cpoicTBa. Ilpu3Hak KoJUIMHEApHOCTH
BEKTOPOB

14. CmemanHoe npou3BeAECHUE — oOmIpeneseHrue M obume cBoiictBa. [Ipu3HaK KOMIIaHAPHOCTH
BEKTOPOB

15. ITonyuynTh BEKTOPHOE YpaBHEHUE TIIOCKOCTH

16. [TomyunTh ypaBHEHHE TUIOCKOCTH, MTPOXOISIIEH Yepe3 TpH 3aJaHHbIE TOUKH

17. Teopema 0 KOOpJIMHATAaX BEKTOPA, HOPMAIBHOT'O K MJIOCKOCTH

18. [TonmyunTh MapaMeTpuvecKoe ypaBHEHHE MPSIMOI Ha TUIOCKOCTH

19. ITonyunTh KaHOHUYECKOE YpaBHEHHUE MPSIMOM Ha IIOCKOCTH

20. I[TomyuuTh ypaBHEHHE MIPSIMOH B OTpe3Kax

21. TeopeMbl 0 KOOpJIMHATaX BEKTOPOB, MEPHEHIUKYJSPHOIO M HAMPABISAIOIIErO Ul MpsAMOW Ha
TUTOCKOCTH

22. Teopema o MpU3HAKE MApaICIIbHOCTH MPSAMBIX Ha TIOCKOCTH

23. [lomyuuTh BEKTOPHOE U TTAPAMETPHUYECKOE YPABHEHHUS TIPSIMOM B IPOCTPAHCTBE

24. TlomyunTh KAHOHMYECKHE YPAaBHEHUS MIPSIMOIl B TPOCTPAHCTBE

25. Dmmutic — ompeieNieHue ¥ OCHOBHBIE CBOMCTBA

26. ®okanbHOE CBOMCTBO IUIMIICA

27. TeopeMa 0 CBOHCTBE TUPEKTPHC IILTUTICA

28. ®okanbHOE CBOMCTBO THIEPOOIIbI, CBOMCTBO AUPEKTPUC TUIIEPOOITBI

29. Teopema 0 CBOWMCTBE aCHMITTOT THIIEPOOITHI

30. [Tapaboia — onpeaeneHre U OCHOBHBIE CBOMCTBA

31. Teopema 00 IKCIIEHTPHUCUTETE MTAPAOOITHI

1
Ilepeuenv oyenouHvIX cpedcms, peKOMEHOOBAHHBIX K UCHONb30BAHUIO NPU (QOPMUPOBAHUU OYEHOUHBIX MAMEPUALO8
npeocmaenenst 6 Ipunooicenuu 2.



Tema 2 DiieMeHTBHI aJIre0phl

1.Matpuna — naTh onpeaenceHUe W NPUBECTH npumep. JIMHEWHblE onmepaluy Haj MaTpULlaMu —
orpezieNieHus, CBOMCTBA, MpuMepbl. TpaHCIOHUPOBAHKUE MATPULIBI — OTIpEieNICHUE, IPUMED

2.0npenenuTenb KBaJpaTHOW MAaTPHIbI MPOM3BOJIBHOIO TMOPAIKAa — JIaTh ONpPENEIeHUE, MPUBECTH
MIpUMep BBIUUCIICHUS Yepe3 pa3oKeHue 1Mo NePBO CTPOKE

3.ChopmynupoBath 0€3 JOKa3aTEILCTBA CICAYIOMINE TEOPEMBI:

4.- 00 ompeaenuTee TPAaHCIIOHUPOBAHHONW MaTpPHUIIbI,

5.- 0 IEPECTAHOBKE CTPOK B ONPEIEIIUTEINE,

6.- 0 pa3JIOKEHUU OMPEISTUTEIIS 110 TPOU3BOIBHOM CTPOKE (CTOIOILY)

7.061mue cBoicTBa onpenenuTeneit

8.BexTop-cronben, JnHelHas KOMOMHALIMA BEKTOP-CTOJIOLOB, MOHATUS O JTUHEHHONW 3aBUCUMOCTH U
HE3aBHCUMOCTH CHUCTEMBbI BEKTOP-CTOJIOLOB

9.MuHop mnpOW3BOJIBHOrO MOpsiiKa (ompenenenue, npumep). basucHbli MuHOp (ompexaeneHUe,
npumep). Panr wmartpunbr (ompepenenue, npumep). ChopmynumpoBaTh 0e3 Jg0Ka3aTenbCTBA
TEOpEMy O paHTe€ MaTpPHUIIbI.

10. Cucrema nuHeiHbIX anreOpamueckux ypaBHenuit (CJIAY), marpuma CJIAY u pacmupeHHAs
Matpuna CJIAY — onpeneneHust u mpuMepsbl.

11. Teopema Kponekepa-Kanemiu

12. IlpaBuino Kpamepa

13. YMHOXEHHE MaTpPUIl — ONPE/ICIICHUEe, CBOMCTBA OTICPAIlUH, IPUMED

14. OGpatnas wmatpuna — omnpenenenue. CBoilcTBa  omepanuu  OOpalleHHUs  MaTpPHUIIBL.
CdopmynupoBaths 0e3 TI0Ka3aTesIbCTBA TEOpeMy 00 00paTHOM MaTpuile

15. CoOGcTBEHHBIE BEKTOPHI M COOCTBEHHBIE YMCIIa KBAAPATHOW MATPUIIBI

16. Anrebpanyeckast hopMa KOMIUIEKCHOTO 4HCIa; apu(pMEeTHIEeCKHEe ONepaiy Ha/l KOMILICKCHBIMHU
YHCllaMU, PEACTaBICHHBIMU B anredpandeckoit popme

17. Tpuronomerpudeckas (opMa KOMIUIEKCHOTO YHCIIA; YMHOXKCHHE, JEJICHHE M BO3BEICHHE B
CTETEeHb KOMITJIEKCHBIX YHCE, IPEICTABICHHBIX B TPUTOHOMETPUYECKOU (hopme

18. M3Bneuenne KOPHS CTETIEHU N U3 KOMILJICKCHOTO YUCIIa

Tema 3 BBeaenue B MaTeMaTHYECKHI aHAJIN3

1.Yucnosas ¢pynkius. CBoHCTBa YMCIOBBIX (GYHKIMUN

2.Ilpenen pyHKINU B TOUKE

3.HenpepbiBHOCTH pyHKIIMM B Touke. Kitaccudukanus Touek pa3pbiBa

4. Teopema 0 EpBOM 3aMeUaTeIbHOM IIpEieNie U CIEACTBHS U3 Heé

5. Teopema 0 BTOPOM 3aMeyaTesIbHOM IPEeJieNie U CIEJCTBUS U3 Heé
6.OxBHUBaNICHTHBIE (DYHKIMH, UX TIPUMEHEHHUE JIJIS1 BBIYUCIICHUS TIPEIEIIOB

Tema 4. [IndpdepenuunaibHoe HCHHUCTICHUE

1.

©CoNoRWN

[TpousBonHas GyHKIMM B Touke: onpeaeneHue, npumepsl OyHkus, nuddepenunpyemas B Touke:
olpeieNieHue

Teopema o npousBoHON AU depeHIupyeMoit GyHKIUN

Teopema o HenpepbIBHOCTH uddepeHupyemoit GyHKINN

['eomeTpHuyecKkuii CMBICI MTPOU3BOAHON U AU dhepeHnana

[TpousBoHBIE BTOPOTO U 00Jiee BHICOKUX MOPSAKOB

[Tpon3BoiHAs CyMMBI, IPOU3BEACHHS U YaCTHOTO MU hepeHIupyeMbIX QyHKIMNA

[TpousBoaHas o6paTHOM PyHKINK

[Tpon3BoiHAs CIOXKHON PYHKIUU

Teopema @epma u Teopema Porist

10 Teopema Komu u reopema Jlarpanska
11. TlpaBwuna Jlonurans nist HeonpeneneHHocter [0/0] u [oo/o0]
12. lpencraBnenue GpyHKIMU ¢ TOMOIIBIO popmynsl Teitnopa

4



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28
29

[Ipn3Hak MOHOTOHHOCTH (PYHKIIMU

OKeTpeMyM (PyHKITUH: onpeiesieHne U IPUMEp

Heobxoxnmsie ycnoBus skcTpeMyMa QyHKIMU OAHOW TIEpeMEHHOM

JlocTaTtounble yCI0BUs SKCTpeMyMa (PYHKIUU OAHOM repeMeHHON

JlocTaTO4HBIE YCIOBHS IKCTpEMyMa JUTsl (QYHKINH, UMEIOLIEH BTOPYIO MTPOU3BOIHYIO
Brimyknocts pyHkunu BBepx (BHH3). Touku nmeperuda

HeoOxoanMsble ycroBHs HATMYUs TOYKH Iepernoa

JlocTaTtouHble yCIO0BUS HATMYMS TOYKH Ieperuda

HaksioHHBIC M BEpTHKAIbHBIE aCHMOTOTHI rpadyka GyHKIUU

['padux GyHKIUN IBYX MEPEMEHHBIX, OKPECTHOCTh TOUYKH Ha KOOPAMHATHON TJIOCKOCTH
[penen ¢pyHKIMM OBYX EPEMEHHBIX, HEIPEPHIBHOCTH (DYHKIMHU JIBYX IIEPEMEHHBIX
[TonHOE M YacTHOE MPUPALICHHUS, YACTHBIE TPOU3BOIHBIC

Huddepennmpyemas GyHKIUSA ABYX MEPEMEHHBIX

Teopema 0 IPOU3BOIHON CIIOKHOW (DYHKIIMU ABYX MEPEMEHHBIX

['paguenT 1 mpon3BoHAS IO HAIIPABICHUIO

. OKkcTpeMyM (QYHKIMH JIBYX ITEPEMEHHBIX, HEOOXOIMMBIE YCIOBUS SKCTpEMyMa

. Jloctarounsle yciaoBus skcTpeMyMa (yHKIUHU JBYX MEPEMEHHBIX

Tema 5. UHTerpajibHOE HCUHMCICHHE

CoNoOA~WNE

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

[TepBooOpazHas GyHKLNHU, HEONPEIEIEHHbIH HHTErpal

Teopema 0 MHOXKeCTBE IEpPBOOOPA3HBIX (PYHKIIUU

OO11ue cBoiicTBa HEONPEIEIEHHOIO HHTErpalla, OCHOBHBIE Ta0IMYHbIE IEPBOOOpa3HbIE

3aMeHa NepEeMEHHOI B HEOIIPEIEIIEHHOM UHTErpajie

HuTerpupoBaHue 1o 4acTaM JUlsl HEONIPEAEIEHHOTO UHTErpaja

OmnpeneneHHbli HHTETPajl, F€OMETPUUECKHI CMBICII ONPEAEIEHHOr0 UHTErpaia

®opmyna Herotona-JleitOnuna

3aMeHa NepeMEHHOH B OIPEIEJICHHOM UHTErpajie

HuTerpupoBaHue Mo 4acTaM Ul OIPEAEIICHHOTO UHTErpaja

HecoOcTBeHHbIE HHTErpaIbl: TPUMEPHI CXOISAIIETOCS U PAaCXOASIIErocss HHTErpajioB

OnpeneneHne U reOMETPUYECKUI CMBICI JBOMHOTO HHTErpana

Omnpenenenue u npuMep MOBTOPHOTO UHTETpasia

BeIpakeHne 1BOMHOr0O MHTErpaia 4yepe3 MOBTOPHBIN

3aMeHa NepeMEHHBIX B JBOMHOM MHTETpajie

OmnpeneneHne 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOIO HHTETpaJia MO JUIMHE AYTH

OmnpeneneHne 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWMHOIO MHTETpalla IO KOOpAUHATAM

®opmyna ['puna

HeoOxonumble U JA0CTaTOUHBIE YCIOBHS HE3aBUCUMOCTH KPHUBOJIMHEHHOTO HMHTErpajia oT IMyTH
MHTETPUPOBAHUS

CkassipHOE 1 BEKTOPHOE MOJIS — ONPEAEIEHUS U IPUMEPDI

Potop BekTOpHOrO Mo — onpezeneHue u npumep. LIpKyasaus BEKTOPHOTO M0Jis — ONpe/esICHHUE.
IToTeHIManbHOE BEKTOPHOE MOJIE, IPU3HAK TOTEHIIMAIBHOCTU

JluBepreH1us BEKTOPHOTO MOJI — ONpeesnenue, mpumep. [10Tok BeKTOpHOro MoJist — onpesesieHue.
ConeHonnanbHOE BEKTOPHOE 110JI€, IPU3HAK COJIEHOUAAIBHOCTH

®opmynsl ["aycca-Octporpanckoro n Ctokca

Tema 6. Inddepenuunaibubie ypaBHEeHUs
1. luddepenumanbioe ypaBHEHHE, NOPSAAOK JU(PQPepeHIIMaTIbHOIO YpaBHEHUS: OINpENeIeHuss |

MIPUMEPBI

2.00mee pemeHrne W o0muil uHTerpan anpdepeHIualbHOr0 ypaBHEHMS; HadajbHbIE YCJIOBUS,

qaCTOC pCIICHUC U JaCTHBIN HUHTErpal: OonpeaciCHuss

3.YpaBHEHMsI TEPBOTO TOPSIKA C Pa3ACISIOIMIUMUCS TePEeMEHHBIMU
4.01HOpOAHbIE YPAaBHEHUS IIEPBOTO MOPSIKA



[/
5.Pemenne iuHeiiHoro ypasHenus mepsoro mopsiaka Y H®WAFCS verogom Bapumauun
MPOU3BOJILHON TOCTOSTHHOM

- [ 4

6.V CII0BHE JTMHEHHOI HE3aBHCMMOCTH YacTHBIX pelleHuii ypasHerns > HOD EGFR~€
- [ 4
7.Teopema 06 061wieM pemennn ypapeHns 7 TR EGFRH7€

8.Teopema 06 o6wwieM pewenny ypapuerns S HORAEERRS
9.Ilonmyunts  OOIEE  pEIlEHHE  yPaBHEHUS SAPOESETE—=9S iy ciyyast

JEHCTBUTEIIbHBIX HEPABHBIX KOPHEHW XapaKTEPUCTUYECKOTO YPaBHEHUS
-~

10. Tlonyuuth obwiee pelneHue ypaphenns —S” ESYEASHESTER= ¢ ;4 cyyas paBHBIX
JICCTBUTEIIbHBIX KOPHEH XapaKTEPUCTUYECKOTO YPAaBHEHM S
-~

11. Ilonyuuts oOuiee pelieHue ypaBHEHUS < s ClIy4asi KOMIUIEKCHBIX
KOpHEH XapaKTepUCTUYECKOr0 ypaBHEHHUS

12. Pemenne  ypashenus =~ STESIMETIOI @SIE= " \crofoM  HeONpeeNeHHbIX
ko3 pureHToB

13. Pemenue cuctem audQepeHnanbHbIX ypaBHeHHN
. N —
14. Pemienue ypaBHeHH BUIa y» =f(xX)

Tema 7. UucnoBble 1 QYHKIHMOHAJIBbHBIE PAABI
1. OmpeneneHue u npuMep YUCIOBOrO psifa. CXOMAMUICS U PACXOASIIUNCS PSIT — ONpPENeTICHHs U
MIPUMEPHI
HeoOxoauMplii mpu3HaK CXOAMMOCTH YUCIOBOTO psifa. O0Ire CBOMCTBA CXOIAUINXCS PSII0B
[Ipu3Hak cpaBHEHUs U1 3HAKOIIOIOKUTEIBHBIX PSAAOB
[Tpusnak Jlamambepa
[Ipu3nak Komm
WNuTrerpanbHblii NpU3HAK CXOIUMOCTH
[Ipuznak JleitOHuna
Omnpenenenue u npuMep aOCOTOTHO CXOIALIETOCS psaa
Omnpenenenue u npuMep QyHKIMOHAIBHOTO psijia
10 Crenennoii psaa. Paguyc cxoguMocTH CTENIEHHOTO psja
11. Psan Teitnopa. Psapr Teitnopa 0OCHOBHBIX 3JIeMEHTapHBIX (yHKIIUH
12. Tpuronomerpuueckuii psg Oypee

©ENDOTAWN

Tema 8. Teopusi BeposiTHOCTEIl U MaTEeMATHYECKANl CTATUCTUKA
1.CnyyaitHoe coObITHE, dJEMEHTAapHOE COOBITHE (KMCXO0J), MHOKECTBO BCEX BO3MOYKHBIX HCXOJIOB
(IpOCTPaHCTBO AJIEMEHTAPHBIX COOBITHI): ONpeeNeHus U MpUMeEphI
2. IlpomsBenenuwe, cymma, pa3HOCTh CIIy4alHBIX COOBITHH, MPOTHBOIOJOXHOE COOBITHE:
oTpesieNIeHUs] U IPUMEPHI
HecoBmecTumble citydaiiHble COOBITHS, MTOJTHAS! TPYTINa COOBITHI: ONpeaeseHNs U IPUMEpHI
Krnaccuueckast BeposITHOCTb, IPUMEP BBIYMCIIEHUS KJIACCUUECKOI BEpPOSTHOCTU
I'eomeTprueckas BEpOATHOCTb, IPUMEP BBIUUCIIEHHSI TEOMETPUUECKON BEPOATHOCTH
AKcuoMBI TeopuH BeposTHOCTEN. CleACTBUSA U3 AKCUOM
Teopema cnokeHust BEpOATHOCTEN
Teopema yMHOXEHHS BEPOSTHOCTEMN
dopmyiia noaHOI BeposaTHOCTH U (hopmyiisl baiieca
0. ITocenoBaTeIbHOCTH UCTIBITAHUH TT0 cxeMe bepHyIuTi: onpeneneHue u mpuMep
1. ®opmynsl bepnyu
12. JlokaybHas 1 MHTETpalibHAs TeopeMbl MyaBpa-Jlamiaca (chopMynupoBath 0e3 JOKa3aTeIbCTBA)
13. Cnyyaiinas BenuumHa: onpeaeneHue u npumep. @yHKIMS pacipeieNeHus CyyaiHON BeTHYuHbI
14. OGmue cBoicTBa PYHKIMH paclpeiesieHus CIy4aiiHON BEJIUYUHBI
15. luckpetHas cirydaiiHas BeIMYUHA U ee (DYHKIUS pacIipeieeHus

RR©Ooo~N O~ W



16. HenpepriBHas ciydaiiHasi BeMUWHA U ee GyHKIMs pacripeneseHus. [IIoTHOCTh BEpOATHOCTEN U
€€ OCHOBHBIE CBOWCTBA

17. MaTtemaTu4ecKoe OXXUJaHue CITy4YalHON BEJTMYHMHBI: OTIPEIeJICHUE, CBOMCTBA

18. lucniepcusi cimy4yaifHO BETMUMHBL: ONIpeIeIeHUE, CBOMCTBA

19. HopmansHO pacnpeneneHHas ciay4yaiiHas BeJIMYMHA BEPOSTHOCTH IOMAJaHUs HOPMajIbHOU
CIIy4alHOM BEJIMYMHBI B 33/IaHHBIA UHTEPBAII

20. 'enepanbHas COBOKYIHOCTh, BBIOOpKA; BBIOOpOYHAS CpeAHssi M BBIOOPOYHAS JAMCIIEPCHS;
JIOBEPUTENIbHBIA HHTEPBAI U JIOBEPUTEIIbHAS BEPOSITHOCTD

21. KoppensaunoHHoe nojie, Ko3hPUIHEHT KOppeNsiuy Mpsmasi JIMHUS perpeccuu

Sauam/m AJIA IHCBMEHHOTI'0 oITpoca

Tema 1. AHaauTHYECKAsA reoMeTpus

3aoanue {{ 1 }} eexmoput 1

Brruucnuth 1uHy BeKTOpa, 3aaHHOr0 KoopauHatamu (3,4)
Ipasunvhvle sapuanmol omgema: 5,

2. 3aoanue {{ 2 }} eexmopur 2

BoruncinTh AIHHY BEKTOpa, 3aIaHHOTO KoopauHaTaMu (-3,4)
IIpasunvhvle sapuanmul omeema: 5,

3. 3aoanue {{ 3 }} eexmopur 3

BBIUHCITUTE JUTHHY BEKTOPA, 38JaHHOTO KoopanHaTtamHu (3,-4)
TIpasunvuvle sapuanmel omseema. 5;

4. 3aoanue {{ 4 }} sexkmopul 4

BoruncinTh AIHHY BEKTOpA, 3aJaHHOTO KoopanHatamu (-3,-4)
Ipasunvrvle eapuanmosl omgema: 5;

5. 3aoanue {{ 5 }} sexmopur 5

BbIUuCIUTh JTHHY BEKTOPA, 38 JaHHOTO KoopauHaTtamu (4,3)
TIpasunvvle sapuanmel omseema. 5;

6. 3aoanue {{ 6 }} sekmopuwl 6

BeraucnuTh AMHY BEKTOpa, 3alaHHOTO KoopauHaTaMu (-4,3)
IIpasunvuvie sapuanmul omeema: 5;

7. 3aoanue {{ 7 }} eexmopur 7

BbIuuciuTh JIHHY BEKTOPA, 3aJaHHOTO KoopanHaTtamu (4,-3)
Ipasunvhvle sapuanmol omeema: 5,

8. 3aoanue {{ 8 }} sexkmopur 8

BBIUHCITUTD JJTMHY BEKTOPA, 33 JaHHOTO KoopauHatamu (-4,-3)

7



Ipasunvhvie sapuanmul omgema: S,

9. 3aoanue {{ 9 }} sexkmoput 9

Breruncnuts qinHYy BEKTOpa, 33JJaHHOTO KoopanHaTam# (6,8)
Ipasunvhvle sapuanmovl omgema: 10;

10. 3aoanue {{ 10 }} éexmopwt 10

BBIUHCITUTD JUTHHY BEKTOPA, 38JaHHOTO KoopanHaTtami (-6,8)
IIpasunvrvie sapuanmuvl omsema: 10,

11. 3aoanue {{ 11 }} éexmopot 11

BoraucinTh AIHHY BEKTOpa, 3aIaHHOTO KoopauHaTaMu (6,-8)
Ipasunvhvle sapuanmol omgema: 10;

12. 3aoanue {{ 12 }} éexmopuot 12

BBIUHCITUTE JTHHY BEKTOPA, 33 JaHHOTO KoopauHatamu (-6,-8)
Ipasunvhuvie sapuanmol omsema: 10,

13. 3a0anue {{ 13 }} éexmopuwt 13

Brerancnuth [MHY BEKTOPA, 33JJaHHOTO KOOpauHaTaMmH (8,6)
Ipasunvrule sapuanmol omseema: 10;

14. 3aoanue {{ 14 }} éexmopuot 14

BBIUHCITUTE JUTHHY BEKTOPA, 38JaHHOTO KoopanHaTtamH (-8,6)
Ipasunvhvie sapuanmuvl omeema: 10,

15. 3aoanue {{ 15 }} éexmopwt 15

Berunciauth A7MHY BEKTOpa, 33 JaHHOT0 KoopAuHaTaMu (8,-6)
Ilpasunvrule sapuanmol omseema: 10;

16. 3aoanue {{ 16 }} sexmopur 16

BbIUUCIUTE JTHHY BEKTOPA, 33 JaHHOTO KoopauHaTtamu (-8,-6)
Tpasunvnvle sapuanmol omseema: 10;

Kpusrblie BTOporo nopsigka

17. 3aoanue {{ 37 }} Kpuesviel

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OITMCAHHUEM JIMHWU U YPABHCHUEM

Oinc ¢ Majaol NOIyoCho 2 NG y2



I'unep6osa B BemeCTBEHHOH MOIYOCHIO 2 X2 y2

2 2
4
ITapa nepecexaromuxcs MpsIMbIX X2 y2
2 Y 0
4 9
[TapaGo:na ¢ ¢okanbHbIM HapamMeTpoM 2/9 9 y2 —4X

18. 3aoanue {{ 38 }} Kpusvie2
Y CTaHOBUTH COOTBETCTBUE MEXKAY ONUCAHUEM JINHUU U YPABHEHUEM

DJUIUIC ¢ MaJloi moIyockko 4 X2 y2

25 16
l'umepboia ¢ MEIMOI! TOTyOCEIO 4 NG y2

25 16
[Tapa nepecekaronuxcst mpsIMbIX NG y2

25 16
[Tapabomna c pokanpHBIM mapameTpom 8/25 25y2 =16Xx

19. 3a0anue {{ 39 }} Kpuesvie3

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OIIMCAHHUEM JIMHWHW U YPABHCHUCM

OmIIc ¢ Manoi Moxyocso 3 G y2
9 16
[Tapa nepecekaronuxcst MpsIMbIX NG y2
9 16



I'unep6ona ¢ MHUMO# 1OTyochio 3 X2 y2

SR
9 16
[TapaGona ¢ GpokaIbHBIM TTapaMeTpoM 8/9 9 y2 —=16X
20. 3aoanue {{ 40 }} Kpuevied
Y CTaHOBUTH COOTBETCTBUE MEXKAY ONMKUCAHUEM JIMHUU U YPABHEHUEM
Omunc ¢ Majaol MoIyocho 2 NG y2
. ]
16 4
l'unep6omna ¢ BenecTBEHHOM MOIYOChIO 2 NG y2
AT A |
16 4
[Tapaboina ¢ pokaabHBIM TapaMeTpOM 2 y2 =4x
[Tapa nepecexaromuxcs IpsIMbIX NG y2
4 16

21. 3aoanue {{ 41 }} Kpuevie5

VY CcTaHOBUTH COOTBETCTBHE MCKAY OIIMCAHUEM JIMHWH U YPABHCHUCM

Onunc ¢ 60bIION OIYyOChio 6 NG y2
36 25

I'mnep6omna ¢ BeecTBEHHOM MOIYOChIO 6 NG y2
36 25

[Tapa nepecekaronuxcst MpsIMbIX NG y2
4 16
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[Tapabona ¢ hoxansHBIM MapaMeTpoM 6 y2 —12x

22. 3aoanue {{ 42 }} Kpuevieb

Y CcTaHOBUTH COOTBETCTBHUE MCKAY OIIMCAHHUECM JIMHWU U YPABHCHUCM

Omurnc ¢ Majaol MoIyochio 2 X2 y2
A A

9

I'unep6oa B BEIIECTBEHHOM MOJIyOChIO 2 NG y2
2 2 1

4 9

[Tapa nepecekarommxcs IpsIMbIX NG y2
2 2 _0

4 9

[TapaGo:na ¢ ¢okanbHBIM apamMeTpom 2/9 9 y2 —4X

23. 3aoanue {{ 43 }} Kpuevie7

Y CTaHOBUTh COOTBETCTBHUE MCKAY OITMCAaHHUEM JIMHUHN U YPABHCHUCM

OIIC ¢ Maoi Moayocsro 4 Ve y2

25 16
l'umepboia ¢ MEIMOI! TONTyOCEIO 4 X2 y2

25 16
[Tapa nepecekaronuxcst mpsIMbIX NG y2

25 16
[Tapabona ¢ hoxansHBIM TapaMeTpoM 8/25 25y2 =16Xx

24. 3aoanue {{ 44 }} Kpuevie8
11



VY CcTaHOBUTH COOTBETCTBHE MCXKAY OIIMCAHHUEM JIMHUU U YPABHCHUEM

DmuIic ¢ Majaol Noayochio 3 NG y2
A S|
9 16
[Napa nmepecekaromuxcs IpsMBIX NG y2
9 16
I'unep6ona ¢ MEHUMO# 1ONTyochio 3 X2 y2
AR A |
9 16
[Tapabomna ¢ pokaapHBIM apameTpoMm 8/9 9y2 —16X
25. 3aoanue {{ 45 }} Kpuevie9
Y CTaHOBUTH COOTBETCTBUE MEXKIY ONKMCAHUEM JINHUU U YPABHEHUEM
DJUIUIIC ¢ MaJION MOITYyOChIO 2 x> y2
2 4+2
16 4
l'umepboia ¢ BemecTBEeHHOH MOITyOChio 2 X2 y2
SEAN. S |
16 4
[Tapabomna ¢ pokambHBIM TApaMETPOM 2 y2 =4x
[Tapa nepecexaromuxcs IpsIMbIX NG y2
4 16

26. 3aoanue {{ 46 }} Kpueviel)

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OIIMCAHHUEM JIMHUU U YPABHCHUEM

Onurc ¢ 6obIION MOIYyOChio 6 NG y2

36 25

12



['umepboma ¢ BemecTBEeHHOH MOIyOChio 6 NG y2

36 25
ITapa nepecexaromuxcs MPSIMbIX X2 y2
4 16

[Tapabomna ¢ GpokaIbHBIM TTapaMeTpoM 6 y2 —12x

27. 3aoanue {{ 47 }} Kpuesviel 1

Y CcTaHOBUTH COOTBETCTBHC MCKAY OIIMCAHHUEM JIMHHUU U YPABHCHUEM

DJUIUIIC ¢ MAJIO MOITYOChIO 2 x> y2
AR AR |
9
['umep6oia B BemIeCTBEHHON MOTYOCHIO 2 X2 y2
2 2 1
4
[Tapa nepecekaromuxcst NpsMbIX NG y2
2 2 0
4 9
[lapabomna ¢ pokaapHBIM TapameTpom 2/9 9 y2 = 4X

28. 3aoanue {{ 48 }} Kpueviel2
Y CTaHOBUTH COOTBETCTBUE MEXKIY ONMHUCAHUEM JINHUU U YPABHEHUEM

Onurc ¢ Manoil noiayocsto 4 X2 y2
25 16
lunepOosa ¢ MHUMOH MOJTyOChIO 4 X2 y2
25 16

13



ITapa nepecexaromuxcs MPSIMbIX

[Tapa6omna ¢ GpokaTbHBIM TTapaMeTpoM 8/25

29. 3aoanue {{ 49 }} Kpueviel3

¥y _
25 16
25y* =16x

Y CcTaHOBUTH COOTBETCTBHUE MCKAY OIIMCAHHUECM JIMHWU U YPABHCHUCM

DIrIc ¢ Majaol MoIyocho 3

[Tapa nepecekarommxcs IpsIMbIX

l'unep6ona ¢ MHUMO¥ ONTyoChio 3

[Mapab6omna ¢ hoxansHBIM TapameTpoM 8/9

30. 3aoanue {{ 50 }} Kpusviel4

2 2

X_+y_:1
9 16
X2 y2
9 16
2 2
_X_+y_:1
9 16
9y?* =16x

Y CTaHOBUTH COOTBETCTBHUE MCKAY OIIMCAaHHUEM JIMHUU U YPABHCHUCM

Omarc ¢ Majaol NOIyOCho 2

l'unep6ona ¢ BenecTBEHHOM MOTYOChIO 2

[Mapa6ona ¢ hoxanbHBIM MapaMeTpoM 2

14



ITapa nepecexaromuxcs MPSIMbIX X2 y2

4 16

31. 3aoanue {{ 51 }} Kpuesviel5

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OIIMCAHHUEM JIMHWU U YPABHCHUEM

Onurnc ¢ 60NBIION MOIYOChio 6 X2 y2
36 25
l'umepOoina ¢ BelecTBEHHO!H MOIyOChio 6 NG y2
36 25
[Tapa nepecekaromuxcs IpsIMbIX NG y2
4 16

[Mapabona ¢ hoxansHBIM MapaMeTpoM 6 y2 —12x

32. 3aoanue {{ 52 }} Kpueviel 6

Y CTaHOBUTh COOTBETCTBHUE MCKAY OIIMCAaHHUEM JIMHUHW U YPABHCHUCM

DInIc ¢ Majol MOJTyOChio 2 X2 y2
AR A |

9

l'unepOosa B BEIIECTBEHHOM MOJYOChIO 2 NG y2
2 2 1

4 9

ITapa nepecexaromuxcs IpsIMbIX NG y2
22 —0

4 9

[TapaGo:a ¢ ¢pokansHBIM apamMeTpom 2/9 9 y2 —4X

15



33. 3aoanue {{ 53 }} Kpusviel 7
Y CTaHOBUTH COOTBETCTBUE MEXKAY ONMUCAHUEM JIMHUU U YPABHEHUEM

Omnurnc ¢ Majaol noiayochio 4 X2 y2

25 16
l'unep6oia ¢ MEUMOH moTyochio 4 NG y2

25 16
[Tapa nepecekaromuxcs IpsIMbIX NG y2

25 16
[TapaGo:a ¢ ¢okanbHBIM apameTpoM 8/25 25y2 =16x

34. 3aoanue {{ 54 }} Kpuesviel§

YcTaHOBUTH COOTBETCTBUE MCXKAY OIIMCAHHUEM JIMHUU U YPABHCHUCM

DJIIIC ¢ MaoH MOIyOChO 3 VG y2
9 16
[Tapa nepecekaronuxcst MpsIMbIX NG y2
9 16
l'umepboia ¢ MEHIMO¥ TTOTYOCHIO 3 X2 y2
9 16
[Tapabona ¢ hoxansHBIM TapameTpoM 8/9 9 y2 —=16X

35. 3aoanue {{ 55 }} Kpusviel9

VY CcTaHOBUTH COOTBETCTBHE MCXKAY OIIMCAHHUEM JIMHUU U YPABHCHUEM

16



Omurnc ¢ Majaoi MoIyoCho 2 X2 y2

AR A |
16 4
['umepboima ¢ BemecTBEeHHOH MOITyOChio 2 NG y2
-4+ =
16 4
[Tapabomna ¢ GpoKaIbHBIM TTApaMeTPOM 2 y2 =4X
[Tapa nepecekaronuxcst MpsIMbIX NG y2
4 16

36. 3aoanue {{ 56 }} Kpuesvie20

YcTaHOBUTH COOTBETCTBUE MCKAY OIIMCAaHHUEM JIMHUHN U YPABHCHUCM

Onurc ¢ GoNBIION MOITYOChio 6 X2 y2
36 25
lunepOoina ¢ BelecTBEHHO!H MOIy0Chio 6 NG y2
36 25
[Tapa nepecexaromuxcs IpsIMbIX NG y2
4 16

[Mapa6omna ¢ hoxansHBIM MapaMeTpoM 6 y2 —12x

Tema 2 JeMeHTHI aredpbl

3aoanue {217 }} Trol

HpOHYMepOBaTI) MaTpulbl IO BEJIMYUHE CII€Aa MaTPUIBI OT 0OoMBIIEro K MCHBUIEMY
17



(03

38. 3aoanue {{ 218 }} Tr02

HpOHyMepOBaTb MaTpulbl 11O BEJIMYUHE CJICAa MaTPpULbI OT 0OJIBIIIETO K MCHBUICMY

8 4
1:

-

7 2
2:

-7 1

4 —
3:

. )

39. 3aoanue {{ 219 }} Tr03

HpOHYMepOBaTI) MaTpulbl 11O BEJIMUYUHE CJICHA MaTpPpUILIbL OT 0oMIBIIEro K MCHBUICMY

4 2
1:

-3 5

2 _
2:

0 1

3

40. 3aoanue {{ 220 }} Tr04

HpOHyMCpOBaTB MaTpulbl IO BEJIMUUHE CJIICHAa MATPUILIBLI OT 0OJIBIIIETO K MCHBIICMY

“(3 )
(27

18



[ 3)

41. 3aoanue {{ 221 }} Tr05

[IponymepoBaTh MaTpUIlbl IO BEIMYUHE CJI€/Ia MATPHUIIBI OT OOJIBIIETO K MEHBIIIEMY

(7
(e o)
§ (—05 zj

42. 3aoanue {{ 222 }} Tr06

HpOHYMepOBaTI) MaTpulbl 11O BEJIMYUHE CJICAA MaTpULIbL OT 0oMIBIIEr0 K MCHBUICMY

6 7
1:

1 2)

0 —1j
2

5

3 5
3:

4 1}

43. 3aoanue {{ 223 }} Tr12

HpOHYMepOBaTI) MaTpulbl IO BEJIMYUHEC CJICAa MaTPpULbI OT OoJIBIIIEro K MCHBUICMY

5 2
2:
5
0 —
3:
4 7j
2 5
1:
o o

44. 3aoanue {{ 224 }} Trll

HpOHYMepOBaTI) MaTpulbl IO BEJIMYUHE CII€Aa MaTPUIBI OT 0OoMBIIEro K MCHBUIEMY

19



o2 )
A5 0
(s 3)

45. 3aoanue {{ 225 }} Tr10

HpOHyMepOBaTb MaTpulbl 11O BEJIMUYUHE CJICAA MAaTPpULBL OT OOJIBIIIETO K MCHBLICMY

4 2
1:
% o)
2: -
y

3 4
3:
. 2

46. 3aoanue {{ 226 }} Tr09

HpOHYMGPOBaTI) MaTpulbl IO BEJIMYUHE CJICAa MAaTpUIbI OT 0OoJIBIIETO K MCHBIIEMY

8 3
1:
5 10]
6 -4
2:
-
5 0
3:
5 2)

47. 3aoanue {{ 227 }} Tr08

HpOHyMCpOBaTB MaTpulbl IO BEJIMUUHE CJIICHAa MATPUILIBLI OT OOJIBIIIETO K MCHBIICMY

7
23 o)

N
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48. 3aoanue {{ 228 }} Tr07

HpOHyMepOBaTb MaTpulbl 11O BEJIMYUHE CJICAa MaTPpULbI OT OOJIBIIIETO K MCHBUICMY

(5 )
(e )
(33

49. 3aoanue {{ 85 }} det09

Breraucnoure OIPCACIIUTECIIbL MaTPULIbI

2 9

IIpasunvHule sapuanmuvl omeema: -8;

Onpeaeanrenn

50. 3aoanue {{ 86 }} detl0

Brruncaure OIPECACIIUTECIIb MATPULIBI

2 1

Hpa@uﬂbele eapuaxnmsl omeema. '9,

51. 3aoanue {{ 87 }} detll

BreraucnouTs OIpeaACIUTEIbL MaTPUIIBI

3

IpasunvHule sapuanmuvl omeema: -2;

52. 3aoanue {{ 88 }} det12

Brruncaure OIPCACIINTECIIb MATPHUILIbI

.

21



Ilpasunvrule sapuanmol omeema: 23,

53. 3aoanue {{ 89 }} det13

Breraucnoure OIPCACIIUTCIIb MATPHUILIbLI

;3

Ipasunvnole sapuanmoel omeema: -33;

54. 3aoanue {{ 90 }} det14

Brrancaure OIpPECACIIUTEIIb MaTPHUILIbI

1

Hpa@u]leble eapuaxnmsl omeema. '2,

55. 3aoanue {{ 91 }} detl5

Breraucnoure OIPCACIIUTECIIbL MaTPULIbI

;3

IIpasunvHule sapuanmul omeema: -2,

56. 3aoanue {{92 }} detl16

Breraucnoure OMpPECACIIUTEIIb MAaTPHUIIbI

L 3

Ipasunvhvie sapuanmovl omgema: 25;

57. 3aoanue {{ 93 }} det17

Brruncaure OIPECACIIUTECIIb MATPULIBI

.

Ilpasunvrule sapuanmol omeema: 12,

58. 3aoanue {{ 94 )} det18

Breramcnoure OIMPECACIIUTEIIb MaTPHUIIbI

i

22



IpasunvHuvie sapuanmuvl omeema: -8;

59. 3aoanue {{ 95 }} det19

Breraucnoure OIPCACIIUTCIIbL MAaTPUILIbI

2 9

Ipasunvhvle sapuanmovl omeema: -8;

60. 3aoanue {{ 96 }} det20

Brrancaure OIpPECACIIUTEIIb MaTPHUILIbI

2 1

Hpa@u]leble eapuaxnmsl omeema. '9,

61. 3aoanue {{ 77 }} det01

BreraucianTs OIpPCaACINUTECIb MAaTPHUIIbI

3

IIpasunvHule sapuanmul omeema: -2,

62. 3adanue {{ 78 }} det02
Brruncinre onpenenutens MaTpUIbI

.

Ipasunvhvie sapuanmovl omgema: 23;

63. 3adanue {{ 79 }} det03

Brruncaure OIPCACIIUTECIIb MATPHUILIBI

;3

Ipasunvrule sapuanmol omeema: -33;

64. 3aoanue {{ 80 }} det04

Breramcnoure OIMPECACIIUTEIIb MaTPHUIIbI

1
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IpasunvHuvie sapuanmuvl omeema: -2,

65. 3aoanue {{ 81 }} det05

Breraucnoure OIPCACIIUTCIIbL MAaTPUILIbI

;3

IpasunvHvle sapuanmovl omeema: -2;

66. 3aoanue {{ 82 }} det06

Brrancaure OIpPECACIIUTEIIb MaTPHUILIbI

L 3

Ipasunvhvle sapuanmovl omgema: 25;

67. 3aoanue {{ 83 }} det07

Breraucnoure OIPCACIIUTECIIbL MaTPULIbI

o

Ipasunvrule sapuanmol omeema: 12,

68. 3adanue {{ 84 }} det08

Breraucnoure OMpPECACIIUTEIIb MAaTPHUIIbI

i

HpaGlUleble eapuaxnmvsl omeema. '8,

Tema 3 BBeaenue B MAaTeMATHYECKHAH aHAJIN3

Tema 4. [InddepenuunaibHoe HCHHCTICHUE

99. 3aoanue {{ 102 }} Cxop6
Touka IBMXKETCS 10 KOOPJIMHATHOM MPSIMOM COTJIaCHO 3aKOHY X(t) =4+ 2t — e‘“ , TIe X(t) - KOOpJIWHAaTa

TOYKHU B MOMCHT BpCMCHU t . HaﬁzmTe CKOpPOCTb TOYKHU IIPpH t = 4 .

24



Ipasunvhvie sapuanmul omgema: 3,

100. 3aoanue {{ 103 }} Cxop7

Touka JBHKETCS IO KOOPAMHATHOI npsimoii cornacko sakony X(f) =3+ 2t +t%, rae X(t) - xoopaunara

TOYKU B MOMeHT BpeMenH [ . B kakoii MOMEHT BpeMeHH CKOPOCTh TOUKH OyzeT paBHa 6 ?

HpaGuﬂbele eapuaxnmsl omeema.: 2,

101. 3aoanue {{ 104 }} Cxop8

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

TOYKU B MOMeHT BpeMenH [ . B kakoii MOMEHT BpeMeHH CKOPOCTh TOUKH OyzieT paBHa 9 ?

Ipasunvrule sapuanmol omeema: 12,

102. 3aoanue {{ 105 }} Crop9
Touka ABMKETCS 1O KOOPAMHATHON MIPSIMOM COTTIACHO 3aKOHY X(t) =-54+7t— 637t , Tre X(t) - KOOpAUHATA

ToukH B MoMeHT Bpemenu 1 . Haiimute ckopocts Touku pu { = 3.

IIpasunvhvie sapuanmul omgema: 8,

103. 3aoanue {{ 106 }} Ckopl0
TouKa ABHKETCS 1O KOOPMHATHOI mpsiMoit cormacko 3akony X(t) =4 + 2t — e, rne X(t) - xoopaunara

TOYKHU B MOMCHT BpCMCHHU t . HaﬁHHTC CKOpPOCTb TOYKHU IIPpH t = 4 .

Hpaeuﬂbubze eapuaxnmvl omeema. 3,

104. 3aoanue {{ 107 }} Cxkopll

. o 2
Touka IBMXKETCS 10 KOOPJIMHATHOU MPAMOM COrJIaCHO 3aKOHY X(t) =3+2t+t , Tae X(t) - KOOpAMHAaTa

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

IlpasunvHvie sapuanmul omgema: 2,

105. 3aoanue {{ 108 }} Cxopl2

Touka ABMKETCS 10 KOOPAUHATHOM MIPSIMOM COTTIACHO 3aKOHY X(t) =5-3t+ 0,5t2 , T1e X(t) - KOOpMHaTa

ToukM B MOMeHT BpeMeHnu [ . B kakoif MOMEHT BpeMeHU CKOpoCTh TOUKM OyeT paBHa 9 ?

Ilpasunvrule sapuanmol omeema: 12,

106. 3aoanue {{ 97 }} Cropl
25



y y 3
Touka JBIKETCS IO KOOPAMHATHOM npsiMoii cormacko 3akory X(t) =—5+ 7t —e”", re X(t) - koopmunara

ToukH B MoMeHT Bpemenn t . Haiimute ckopocts Touku pu £ = 3.

HpaGuﬂbele eapuaHnmsl omeema. 8,

107. 3aoanue {{ 98 }} Crxop2
Touxa ABUKETCS IO KOOPAMHATHO# mpsiMoii coracko 3akony X(t) =4+ 2t —e*™, rae X(t) - xoopaunara

ToukH B MOMeHT BpemenH 1 . Haiinure ckopocts Touku mpu { =4

Ipasunvhvle sapuanmol omgema: 3,

108. 3aoanue {{ 99 }} Cxop3

y y 2
TouKa JBIKETCA 11O KOOPAMHATHOI npsimMoii corstacko 3akony X(t1) =3+ 2t +1°, rae X(t) - koopaunara

TOukM B MOMeHT BpeMenu [ . B kakoif MOMEHT BpeMeHHU CKOpPOCTh TOUKM OyeT paBHa 6 ?

Hpa@u]leble eapuaxnmsl omeema. 2,

109. 3aoanue {{ 100 }} Crop4

Touka IBMXKETCS 1O KOOPJIMHATHOW MPAMOM COTJIaCHO 3aKOHY X(t) =5-3t+ 0,5'[2 , Tre X(t) - KOOpJArHaTa

TOYKU B MOMeHT BpeMenH [ . B kakoii MOMEHT BpeMeHH CKOPOCTh TOUKH OyzieT paBHa 9 ?

Ipasunvhvie sapuanmovl omgema: 12;

110. 3aoanue {{ 101 }} Cxop5
Touka ABMKETCS 110 KOOPAUHATHON IIPSIMOM COTTIACHO 3aKOHY X(t) =-5+7t— 63_t , T1e X(t) - KOOpIMHaTa

TOYKHU B MOMCHT BpCMCHHU t . HaﬁHHTC CKOpPOCTb TOYKHU IIPpH t = 3 .

Ipasunvhvie sapuanmol omeema: 8,

IKCTpeMyM PYHKIHH

111. 3aoanue {{ 207 }} 31

Haiitu Touky sKcTpemyma GyHKIUN
y=X—4Xx+6

Hpa(ﬁ‘uJZbele eapuaxnmsl omeema. 2,

112. 3aoanue {{ 208 }} 32

HaiinuTe Touky skcTpemyma QyHKIUH
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y=x>-8x+21
HpaGuﬂbele eapuaHnmsl omeema. 4,

113. 3aoanue {{ 209 }} 33

HaiinuTe Touky 3kcTpemyma QyHKITUH
y=x*-12x+125

HpaGuﬂbele eapuaxnmsl omeema.: 6,

114. 3aoanue {{ 210 }} 34

HaiinuTe Touky 3kcTpemyma QyHKITUH
y=x°-14x+1

Hpa@u]leble eapuaxnmvsl omeema. 7,

115. 3aoanue {{ 211 }} 35

Haiigure Touky sxcTpeMyma QyHKIHH
y =x*—2x+54

Hpa@u]leble eapuaHnmsl omeema. 1,

116. 3aoanue {{ 212 }} 36

Haiigure Touky sxcTpemMyma QyHKIHH
y=xX—-32x-7
Ipasunvnule sapuanmol omeema: 16;

117. 3a0anue {{ 213 }} 37

Haiigute Touky skcTpemyma GyHKITUN
y=x*—42x—-65
Ipasunvrule sapuanmol omseema: 21,

118. 3aoanue {{ 214 }} 78

Haiinure Touky skcTpemyma GpyHKIUN
y =X —90x+7

Ipasunvrule sapuanmol omseema: 45;

119. 3aoanue {{ 215 }} 29

Haiinure Touky skcTpemyma QyHKIIUH

y =X —44x+17
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Ipasunvrule sapuanmol omeema: 22,

120. 3a0anue {{ 216 }} 310

HaiinuTe Touky 3kcTpemyma QyHKITUH
y=x"—64x-21

Ipasunvhvie sapuanmovl omgema: 32;

Tema 5. UHTerpajibHOe HCUMCICHHE

121. 3aoanue {{ 157 }} OU1

In5

. v X
Beruncnuts onpenenéHHsIil HHTErpai je dx
In2

Hpa@u]leble eapuaxnmusl omeema. 3,

122. 3a0anue {{ 158 }} OH2

Va
Breruncnuts onpenenéHHsIil HHTErpai ISI nxadx
zl2

Hpaeuﬂbubze eapuaxnmvsl omeema. 1,

123. 3adanue {{ 159 }} O3

Va
Breruncnuts onpeaenéHHbIi HHTErpan ICOS xadx

zl2
IpasunvHule sapuanmuvl omeema: -1;
124. 3aoanue {{ 160 }} OH4

wl4 dX
Brruucnurthb onpenenéHHbli HHTErpas 5

o COS™ X

Ipasunvhvie sapuanmul omgema: 1,
125. 3aoanue {{ 161 }} OHUS

wl2 dX
Brruucnuts onpenenéHHbli HHTErpa —

21aSIN" X
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Ipasunvhvie sapuanmol omgema: 1,

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

Brruncnuth onpenenéHubiii uHTErpan — | —F———
/ 2
ToNl—X

Ipasunvhuvle sapuanmovl omgema: 2,

127. 3aoanue {{ 163 }} OH7

o 16 dx
BI)I‘H/ICJ'II/ITL OHpeHeJ’IeHHBII/I I/IHTCFpaJ'I — 2
T o 1+Xx
Hpa@u]leble eapuaxnmsl omeema. 4,
128. 3aoanue {{ 164 }} OUS
© dx

Borumcuth onpeenéHubiii uarerpan 2| —
1

Hpa@u]leble eapuaxnmsl omeema. 2,

129. 3a0anue {{ 165 }} OH9

2 4dx
Brruucnuth onpenenéHHbI HHTErpa J. 5
X
1
Hpa@uﬂbele eapuaxnmsl omeema. 2,
130. 3a0anue {{ 166 }} OH10
2.2

BBIUKCIIHTH ONpEIeNEHHbIH HHTerpan 9 I\/ xdx
1

Ipasunvhvie sapuanmuvl omeema: b,

131. 3a0anue {{ 167 }} OUI11
In5

. o X
Brruucnuthb onpenenéHHbli HHTErpa fe dx
In2

Ilpasunvhvie sapuanmusl omgema: 3,
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132. 3a0anue {{ 168 }} OH12

T
Brruucnuthb onpenenéHHblii HHTErpai ISI nxadx
7l2

HpaGuﬂbele eapuaxnmsl omeema.: 1,

133. 3adanue {{ 169 }} OHI3

a
Boeruncnuts onpeaenéHHbIil HHTErpai jCOS xadx
72

IIpasunvHule sapuanmul omeema: -1;

134. 3a0anue {{ 170 }} OH14

wl4 dX
Brruucnuts onpenenéHHbli HHTErpa 5
o COS™ X
IIpasunvhvie sapuanmuol omgema: 1,
135. 3a0anue {{ 171 }} OUI1S5
72 dX
Brruucnuth onpenenéHHbId HHTErpa —
21491N° X
IIpasunvhuvle sapuanmuvl omeema: 1,
136. 3aoanue {{ 172 }} OH16
5 L 4 ¢ dx
BIYUCIIATH ONIPeNEIEHHBIN HHTETpAl — | —(——
7T o~1—X?
Ilpasunvhvie sapuanmol omeema: 2,
137. 3aoanue {{ 173 }} OH17
o 16 ¢ dx
Breruncnuts onpeaenéHHbI HHTErpan —— .
7 ol+X

Ipasunvhvie sapuanmol omgema: 4,

138. 3a0anue {{ 174 )} OHI18
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e
. . dx
BI:I‘-II/ICJ'II/ITB OHpCI{CJ’IGHHBII/I I/IHTGFpaJ'I 2 —_—

1

HpaGuﬂbele eapuaxnmsl omeema. 2,

139. 3aoanue {{ 175 }} OU19
£ 4dx

Brruncnuth onpenenéHHbiii HHTErpal J. 5
1

HpaGuﬂbele eapuaxnmsl omeema. 2,

140. 3aoanue {{ 176 }} OHU20
242

BBIYHCITHTB ONpeeNEHHbIH HHTerpan 9 I\/ xdx
1

Ipasunvhvle sapuanmul omgema: 0,

141. 3aoanue {{ 143 }} 111
YKa)uTe 1epBo00pasHyo dyukimy | (X) =X+ COSX

XZ
M F(x):?+sinx

2

O] F(x):%—sinx

O F(x)=Xx"+cosx
O F(x)=1-sinx

142. 3aoanue {{ 144 }} 112

1 .
VYkaxuTe epBoodpasHyto GyHKIUH f (X) = 2X + — Ha mpOMEKyTKe (0,+OO)
X
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O F(x):2—i2
X

O F(x)=x’ _1

XZ
M F(x)=x"+Inx

O F(X)=2x+Inx

143. 3aoanue {{ 145 }} 113
YKa)uTe 1epBoodpasuyio dyukiun | (X) =e*+12

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

144. 3aoanue {{ 146 }} I14
Ykakute nepsoodpasuyio F ynxmun f (X) =e* - X? ,ecn F (O) =2

3

M F(x)=¢" —%+1
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3

O F(x)=¢e" —X?+3

O F(x)=e*—2x+3
O F(x)=e"—2x+1

145. 3aoanue {{ 147 }} 115

T
Viaxure nepoobpasuyio F ¢ynxmun T (X) =2C0SX, ecn F (E) =0

O F(X)=2sinXx+2
O F(x)=cos2x+1
O F(x)=sin2x

M F(X)=-2+sin 2x

146. 3aoanue {{ 148 }} 116
Vxaxkute nepeoobpazayo F dyskimmm f (X) =3SIN X, ecin F(ﬂ' ) =1

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

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

147. 3aoanue {{ 149 }} 117
Ykaxute nepsoobpasuyro F pyukiun f (X) =sinx +5x* ,ecn F (72' ) =1

O F(x)=cosx+20x° + 2

M F(X)=-cosx+Xx° —rx°

O F(Xx)=cosx+ X’ +2

O F(X)=-cosx+20x° + 4

148. 3aoanue {{ 150 }} 118
YkakuTe nepoodpasuyio dyukiun | (X) =X+ CO0SX

2

M F(x):X?+sinx

2

O F(x)=%—sinx

O F(x)=Xx"+cosx

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

1
Yxaxute nmepBooOpasHyo (pyHKINH f (X) = 2X 4+ — Ha nmpoMexyTKe (O;+oo)
X

O F(x):2—i2
X

1
O F(x)=x’° —

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

150. 3aoanue {{ 152 }} 1110
Ykaxute nmepBoodpasHyro GpyHKIUN f (X) =e* +12

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

151. 3a0anue {{ 153 }} 1111
Ykaxute nepsoodpasuyio F pynxumn | (X) =" —x* ,ecn F (O) =2
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3

M F(x)=¢" —%+1

3

O F(x)=e" —%+3

O F(x)=e"—2x+3
O F(x)=e"—2x+1

152. 3a0anue {{ 154 }} 1112

T
Viaxure nepoodpasuyro F ¢ynxmun T (X) =2C0SX, ecn F (Ej =0

O F(X)=2sinXx+2
O F(x)=cos2x+1
O F(x)=sin2x

M F(X)=-2+sin2Xx

153. 3aoanue {{ 155 }} 1113
Vxaxkute nepBoobpaznyo F dynkmum f (X) =3SIN X, ecau F(7Z’ ) =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
Ykaxwute nepsoodpasuyio F pynxmun f (X) =sinx +5x* ,ecn F (72') =1

O F(x)=cosx+20x® +2

M F(X)=-cosx+Xx° —r°

O F(X)=cosx+Xx° +2

O F(X)=-cosx+ 20x’ + 4

Tema 6. Inddepenuuabubie ypaBHEeHUs

Tema 7. UncnoBble 1 QYHKIIMOHAJIBbHBIE PAIBI

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

CxoauTCs UK PACXOAUTCA JAHHBIN psa?

Cxonurcs abCOIIOTHO

>E

= N
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Pacxoautcs 1

Cxonmures © 1

2. 3aoanue {{ 49 }} Yen. cx-mo 3

Kak BemyT cebst maHHbIC PSIBI?

Pacxogures © 1
3/4
n=1 n
CxoauTcst yCIOBHO i (_ 1)n
475

Cxomurcsa

3. 3aoanue {{ 50 }} Ycn. cx-mo 4

Kak BemyT cebst manHbIC pSabI?

Pacxoautcs i 1
217
n=1 n
Cxomutcs yCIOBHO i (_ 1)n
3/8

Cxomurcsa i 1
8/7
n=1 n
4. 3aoanue {{ 51 }} Ycn. cx-mo 5
Kax BemyT ce0st maHHBIC PSIIBI?
Pacxonurcsa 1
3/5
n=1
Cxomurcsa i 1
473
n=1 n

Cxonurcs abCOJIOTHO

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

Kaxwne u3 psgoB cxomsrcs, a KakKue pacxosarcs?
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CXOI[I/ITCSI YCJIOBHO

n=t N
Cxomurcs i (— 1)n

e r]3/ 2
Pacxonurcst

2.CTeneHHbIE PSIAbI

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

UeMy paBeH paauyc CXOAUMOCTHU CTEIICHHOTO psiia ¢ ko3 dummenTamu

C :i—n:0¢m

n n’?

Hpa@u]leble eapuaxnmsl omeema. 3,

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

UYeMy paBeH paanyc CXOIUMOCTH CTEIIEHHOTO psia ¢ K03 duireHTaMmu

c:>£ n=01,...

n n'

IIpasunvhvie sapuanmol omgema: 4,

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

UYeMy paBeH paanyc CXOIUMOCTH CTEIIEHHOTO psizia ¢ K03 duimeHTaMu

1

LPT

n=01...

Ilpasunvhvie sapuanmul omeema: 2,

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

UeMy paBeH pauyc CXOJAUMOCTH CTEIICHHOTO psija ¢ K03 puimenramu

1

Cn =5_n’

n=01,..

IIpasunvusie sapuanmel omeema. S;

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

UeMy paBeH paauyc CXOAUMOCTH CTEIICHHOTO psja ¢ KoddduimreHtamu

c:vl n=01,...

n n'

Ipasunvhvle sapuanmol omgema: 6,

11. 3aoanue {{ 43 }} Pao. cx-mu 7
39



quy PaBCH paanyC CXOAUMOCTHU CTCIICHHOIO psajia C KOB(I)(l)I/II_II/ICHTaMI/I

C, = i, n=01,...
7n

IIpasunvHule sapuanmol omeema: T,

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

Uemy paBeH paguyc CXOAUMOCTH CTETIEHHOTO psifa ¢ KoddummenTamu

C, = i n=01..
8n

Ipasunvhvle sapuanmol omgema: 8,

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

UYeMy paBeH paanyc CXOIUMOCTH CTEIIEHHOTO psiza ¢ K03 dureHTaMu

C =i, n=01..
gn

n

Ipasunvhvie sapuanmol omgema: 9,

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

UeMy paBeH paauyc CXOAUMOCTH CTEIICHHOTO psia ¢ Ko3dduimuentamu

1
C =

. , n=01,...
10"

Ipasunvhvie sapuanmovl omgema: 10;

Tema 8. Teopusi BeposiTHOCTEIl U MaTeMATHYECKANl CTATUCTHKA

73. 3adanue {{ 1 }} MO1

Brruncnute MaTeMaTHYECKOE OKUAAHUE TUCKPETHON CITy4allHOW BEIMUYMHBI X, U1 KOTOPOM:
P{X=27}=1/3,

P{X=30}=1/2,

P{X=36}=1/12,

P{X=48}=1/12.

Ipasunvuvie sapuanmol omsema. 29;

74. 3aoanue {{ 2 }} MO2

Brruucnuth MaTeMaTHYECKOE OKUIAAHUE TUCKPETHOM CIIy4aiHON BEIUYMHBI X, 1151 KOTOPOi:
P{X=4}=0.25,

P{X=5}=0.60,
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P{X=10}=0.10,
P{X=20}=0.05.
HpaGuﬂbele eapuaxnmsl omeema. 6,

75. 3aoanue {{ 3 }} MO3

Brruncnuth MaTeMaTUYeCKOE OKUJAHUE NJUCKPETHOM CIIy4aiiHOW BEJIMYUHBI X, IS KOTOPOU:
P{X=-27}=1/3,

P{X=30}=1/2,

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

P{X=48}=1/12.

IIpasunvhvie sapuanmuvl omgema: 1,

76. 3aoanue {{ 4 }} MO4

Brluncnuth MaTeMaTUYECKOE OKUAAHUE TUCKPETHOM CIy4allHOM BETUYHMHBL X, 17151 KOTOPOii:
P{X=-4}=0.25,

P{X=5}=0.60,

P{X=-10}=0.10,

P{X=20}=0.05.

IIpasunvhvle sapuanmul omeema: 2,

77. 3aoanue {{ 5 }} MOS

Bpiunciuth MaTEMaTUUECKOE OKUJIAHUE TUCKPETHOM CIIy4alHOW BEJIMUUHBI X, JUIs1 KOTOPOM:
P{X=-14}=1/7,

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

P{X=21}=3/7,

P{X=28}=2/7.

Ilpasunvrule sapuanmol omseema: 14,

78. 3aoanue {{ 6 }} MO6

Bpiuncnuth MaTEMaTUUECKOE OKUJIaHUE TUCKPETHOM CIIy4YaHOW BEIMUMHBI X, SISl KOTOPOM:
P{X=4}=0.25,

P{X=5}=0.40,

P{X=10}=0.20,

P{X=20}=0.15.

Ipasunvhuvle sapuanmol omgema: 8,
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79. 3aoanue {{ 7 }} MO7

Brruncnuths MaTeMaTHYECKOE OKUAAHUE TUCKPETHON CITy4aiHOW BEIMUYMHBI X, U1 KOTOPOM:
P{X=24}=1/6,

P{X=30}=1/3,

P{X=36}=1/3,

P{X=48}=1/6.

IIpasunvnvie sapuanmuvl omsema: 34,

80. 3aoanue {{ 8 }} MO8

Brluncnuth MaTeMaTHYECKOE OKUJAHUE JUCKPETHOM CIIy4aHON BEIUYUHBL X, U1 KOTOPOM:
P{X=4}=0.10,

P{X=5}=0.60,

P{X=6}=0.10,

P{X=10}=0.20.

IIpasunvhvie sapuanmuvl omeema: 6,

81. 3aoanue {{ 9 }} MO9

Brluncnuth MaTeMaTuuecKoe OKUJAHUE TUCKPETHOM CIIy4ailHOW BeTMYUHBL X, AJIs1 KOTOPOM:
P{X=27}=1/3,

P{X=30}=1/2,

P{X=36}=1/12,

P{X=48}=1/12.

Ilpasunvnvie sapuanmuvl omeema: 29,

82. 3adanue {{ 10 )} MO10

Bpiunciuth MaTEMaTUUECKOE OKUJIaHUE TUCKPETHOM CIIy4YaiHOW BEJIMYMHBI X, SISl KOTOPOM:
P{X=4}=0.25,

P{X=5}=0.60,

P{X=10}=0.10,

P{X=20}=0.05.

Ilpasunvrule sapuanmol omeema: b,

83. 3aoanue {{ 11 }} MO11

Brruucnuth MaremMaTuueckoe OKUJAHUE NTUCKPETHOM CIIy4ailHOW BeTUYUHBL X, A7l 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.

HpaGuﬂbele eapuaxnmsl omeema. 7,

84. 3aoanue {{ 12 }} MO12

Brluucnuth MaTeMaTHYECKOE OKUAAHUE TUCKPETHOM CITy4allHON BEIUYMHBI X, 17151 KOTOPOil:
P{X=-4}=0.25,

P{X=5}=0.60,

P{X=-10}=0.10,

P{X=20}=0.05.

IIpasunvhvle sapuanmuvl omseema: 2,

85. 3aoanue {{ 13 }} MO13

Brruncnuth MaTeMaTHYECKOE OKUJAHUE TUCKPETHOM CIIy4alHON BEIUYMHBL X, U1l KOTOPOM:
P{X=-14}=1/7,

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

P{X=21}=3/7,

P{X=28}=2/7.

Ilpasunvrule sapuanmol omseema: 14,

86. 3aoanue {{ 14 )} MO14

Brluucnuth MaTeMaTUYECKOE OKUAAHUE TUCKPETHOM CIy4ailHON BETUYMHBI X, 17151 KOTOPOii:
P{X=4}=0.25,

P{X=5}=0.40,

P{X=10}=0.20,

P{X=20}=0.15.

IIpasunvuvie sapuanmul omeema: 8;

87. 3aoanue {{ 15 }} MO15

Bpiunciuth MaTEMaTUUYECKOE OKUJIAaHUE TUCKPETHOM CIIy4YaHOW BEJIMUMHBI X, JUIsl KOTOPOU:
P{X=24}=1/6,
P{X=30}=1/3,
P{X=36}=1/3,

P{X=48}=1/6.
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Ipasunvrule sapuanmol omeema: 34,

88. 3aoanue {{ 16 }} MO16

Brluucnuth MaTeMaTHYECKOE OKUIAHUE TUCKPETHOM CITy4allHON BETMYMHBI X, 17151 KOTOPOil:
P{X=4}=0.10,

P{X=5}=0.60,

P{X=6}=0.10,

P{X=10}=0.20.

IIpasunvhvle sapuanmul omeema: 6,

2.MO u aucn. HOpMAaJbH. pacnpe.

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

HGKOTopaH cnyqaﬁHaﬂ BCJIMYMHA UMECT IIJIOTHOCTH BEPOATHOCTHU BUAA

(x-1)?

e 2

p(x) =

-
3

YeMy paBHO €€ MaTEMaTUUECKOE OXKUJAHUE?

Hpa@u]leble eapuaxnmsl omeema. 1,

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

HeKOTOpaH cnyqaﬁHasI BCJIMUMHA UMECT IIJIOTHOCTb BEPOATHOCTH BUAa

1 (x=2)?
X)=——8 °?2
p(x) >

Y

quy PpaBHO €€ MAaTEMaTUYCCKOC O)KI/I,I[aHI/Ie?

Hpaeuﬂbubze eapuaxnmsl omeema. 2,

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

HCKOTopaH cnyqaﬁHas[ BEJIMYMHA UMECT IIJIOTHOCTb BEPOATHOCTH BUAa

_(x=3)°
2

p(x) ==

quy PaBHO €€ MATEMAaTUYCCKOC O)KI/I,[[aHI/IC?

IlpasunvHuvle sapuanmol omgema: 3,
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92. 3aoanue {{ 25 }} Hopm. pacnp.4

HeKOTOpaH cnyqaﬁHaﬂ BCJIMYMHA UMECT IIJIOTHOCTh BEPOATHOCTHU BUA

1 (x=4)°

p(x) = Ee_ ?

Yemy paBHO ee MaTeMaTHYECKOE OXKHIaHUE?

Hpa6uﬂbel€ eapuaHnmsl omeema. 4,

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

HCKOTopaH CquaﬁHaﬂ BEIIMYMHA UMECT IIJIOTHOCTh BEPOATHOCTH BUA

(x—5)2
2

p(x) =

Q\H

Uemy paBHO €€ MATEMATHYECKOE OKUaHUE?

Hpa@u]leble eapuaxnmvsl omeema. 5,

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

HGKOTopaH cnyqaﬁHaa BCIIMYMHA UMECT IINIOTHOCTH BEPOATHOCTHU BUAA

(x—2)2

p(x) = *

3\

Uemy paBHa ee qucriepcusi?

Ilpasunvhvie sapuanmul omeema: 2,

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

HeKOTOpaH cnyqaﬁHaﬁ BCJIMYMHA UMCECT IIJIOTHOCTb BEPOATHOCTH BUJA

(x—3)2
4

p(x) =

Q\H

Uemy paBHa ee qucriepcus?

IpasunvHvie sapuanmul omeema: 2,

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

HeKOTOpaﬂ cnyqaﬁHaﬁ BCJIMYMHA UMECT IIJIOTHOCTb BEPOATHOCTH BUA
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(x-4)*

e7 4

p(x) =

5~

4

Uemy paBHa ee qucTiepcus?

HpaGuﬂbele eapuaxnmsl omeema. 2,

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

CnyuaiiHasi BeTUUHMHA paBHOMEPHO pactipeseneHa Ha orpeske [0,1].
Torna 3HaueHne ee INIOTHOCTH BEPOSTHOCTH P(X) HA 3TOM OTPE3Ke PaBHO
Ilpasunvhvie sapuanmuvl omseema: 1,

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

CryuaiiHast BeTMYMHA PAaBHOMEPHO pacmipeseaeHa Ha orpeske [-1/2;0].
Torna 3HaueHuE €€ MIOTHOCTH BEPOSITHOCTH P(X) HA 3TOM OTPE3KE PaBHO
Ipasunvhuvle sapuanmosl omgema: 2,

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

CrnyuaitHast BeTU4rHA paBHOMEPHO pactipeseneHa Ha otpeske [0;1/3].
Torna 3HaueHUE €€ MIOTHOCTH BEPOSITHOCTH P(X) HA 3TOM OTPE3Ke paBHO
IpasunvHvle sapuanmol omgema: 3,

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

Bri6epuTe npaBUIIbHBIA OTBET (OTBETHI)

CryuaiiHasi BeTMYMHA paBHOMEPHO pacnpezaeseHa Ha orpeske [0;1/4]. Torna 3HaueHHe ee MIOTHOCTH BEPOSITHOCTH
p(X) Ha 3TOM OTpe3Ke paBHO

Ipasunvhvie sapuanmul omgema: 4,

101. 3aoanue {{ 21 }} Pasnomepn. pacnp.5
Cryuaiinast BeTMYMHA paBHOMEPHO pacrpeieiena Ha otpeske [-1/2;1/2].

Torna 3HaueHuE €€ MIOTHOCTH BEPOSITHOCTH P(X) HA 3TOM OTPE3KE PaBHO
Ilpasunvrule sapuanmol omseema: 1,

5. MaTeM. CTaTHCTHKA.

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

Bri6epute oTBET

Yemy paBHO BEIOOpOUYHOE cpenHee Ais BeiOopku 1; -3; 5; 0; 7

M 2
13

46



05
0 10

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

Bri6epure oTBeT

Bri6opounoe cpemnee s BBIOOpKH -1; 2; 4; 3; 2 paBHO
M 2
03
1

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

Bribepute oTBeT
Bri6opounoe cpexnee ans BeiOopku 3, -1, 5, -7 paBHO
M 0
01
02
03

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

Bri6epute oTBET
Bri6opounoe cpennee aiis Beioopku -4, 1, 1, 4, 3 paBHO
0o
M1
3
2

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

BriGepute oTBET
Bri6opounoe cpeanee ains Beidopku 2, 0, 5, 3, -5 paBHO
0o
-1
M1
J5

107. 3aoanue {{ 115 }} Pazmax 1

Beenure orBeT
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Pa3max BreIOOpKH 4, -6, 7, 0 paBeH
Ipasunvrole sapuanmor omeema: 13,

108. 3aoanue {{ 116 }} Pazmax 2

BBeaute oTBeT
Pasmax BeIOOpKH 3, -2, 5, 1 paBeH
Ilpasunvuvle éapuanmol omeema: 7

109. 3aoanue {{ 117 }} Pazmax 3

BBeaute oTBeT
Pa3max BeiGopku 0, -3, 1, 10 paBen
Ipasunvhule sapuanmol omeema: 13;

110. 3aoanue {{ 118 }} Pazmax 4

BBeanTe oTBET
Pa3max BeIOOpKH 2, 1, 2, -5 paBeH
Ipasunvnule sapuarnmol omsema: T,

111. 3aoanue {{ 119 }} Pazmax 5

Bseaute oTBeT
Pa3max BeIOOpKH 7, -6, -7, 8 paBeH
Ipasunvrule sapuanmol omseema: 15;

112. 3aoanue {{ 120 }} Mooa 1

Bgenute oTrBeT
Uemy paBHa Moja BeIOOpkH 5,7,1,7,-4
Ilpasunvnule sapuanmol omeema: T,

113. 3aoanue {{ 121 }} Mooa 1

BBenure orBer
Yemy paBHa moja BeiOopku 11,-2,11,7, 4
IIpasunvusie sapuanmol omeema. 11,

114. 3aoanue {{ 122 }} Mooa 3

BBeanTe oTBeT
Yemy paBHa Moaa BeIOOpKH -5,12,12,-7,-4
IIpasunvhvie sapuanmul omeema: 12,

115. 3aoanue {{ 123 }} Mooa 4

Beenure orBeT
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Yemy paBHa moxa BeiOopku 1,2,-1,7, 7

IIpasunvHule sapuanmovl omseema: T,

116. 3aoanue {{ 124 }} Mooa 5

Beenure orBeT

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

IIpasunvHule sapuanmosl omeema: S,

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.

3amaHus QU1 BHINOJHEHHS JJA00PAaTOPHBIX padoT
JlabopaTopHble pabOThl HE TTPETYCMOTPEHBI

2.2 OueHo4HbIe CPeACTBA IJI51 IPOMEKYTOYHOro KOHTpo.s®

Bonpocsl 115 3auera (1 cemectp)

Bekrop, mimMHa BeKTOpa, KOJUIMHEApPHbIE W KOMIUIAHAPHBIE BEKTOPHI, PpaBHbIE BEKTOPHI,
CBOOO/IHBIN BEKTOP — ONPEEIICHUS U IPUMEPBI

JIuneliHble onepauy HaJl BEKTOpaMU — ONPEAEIICHUs U IPUMEPBL, CBOMCTBA ONeparuil

ba3zuc — onpenenenue u npumep

Teopema o pa3nokeHuu BEKTOpa o 0azucy

JIunelHbIe onepanuy HaJl BEKTOPaMu B KOOPIMHATAX

JlexapToBa, NOJSpHAs U LWINHIPUYECKAsE CUCTEMBI KOOPAMHAT

Koopaunatsl BekTopa, y KOTOPOTro 3aaHbl HAYaJI0 U KOHEIl

Jlenenue oTpe3ka B 3aJaHHOM OTHOLIEHUH

Hanpasnsroniye KOCMHYChl BEKTOpa U MPOEKIIMHM BEKTOPa Ha KOOPJMHATHBIE OCU

CkansipHO€E IPOU3BEIEHUE BEKTOPOB — OIPEJEIIEHNE U OCHOBHBIE CBOMCTBA

BrlpaskeHue ckansipHOro Npou3BEICHHS Yepe3 KOOPAUHATHI BEKTOPOB-COMHOKUTENEH

@DopMyJIbl U1 BBIYUCIEHUS PACCTOSHUS MEXKAY TOUKaMU U YIJIa MEX1y BEKTOpaMU

BekropHoe mpousBenenue — ompeaeneHue W oOmue cBoicTBa. [Ipu3HAK KOJUTMHEAPHOCTH
BEKTOPOB

CMmemianHoe TpoOU3BENEHUE — ONpefelieHne U obmue cBoiicTBa. [Ipu3Hak KOMIUIaHApHOCTU
BEKTOPOB

[TosnyunuTh BEKTOPHOE ypaBHEHHUE IIIOCKOCTU

[Tosry4nTh BEKTOPHOE ypaBHEHUE INIOCKOCTH, IPOXOASILEN YePE3 TPU 3aJaHHBIE TOUKH

Teopema 0 KOOpAMHATaX BEKTOPA, HOPMAIBHOTO K TUIOCKOCTH

[TosnyunTh napamMeTpuuecKoe ypaBHEHUE NMPSMOI Ha MIIOCKOCTH

[TonyunTh KAHOHWYECKOE YPaBHEHHUE MPSIMON HA MIIOCKOCTH

[losnyunTh ypaBHEHHE IPIMOM B OTPE3KAX

Teopembl 0 KOOpAMHATaX BEKTOPOB, MEPHEHAMKYJSPHOIO M HAMPABISAIONIErO I MPSMOM Ha
IJIOCKOCTH

Teopema o npr3HaKe MapaieabHOCTH NPSIMbIX Ha MIIOCKOCTH

[Tosy4nTh BEKTOPHOE U MAPAMETPUUECKOE YPABHEHHUS MIPSIMON B IPOCTPAHCTBE

[TonyunTh KaHOHUYECKHE YPAaBHEHUS MIPSIMON B IPOCTPAHCTBE

DnIc — onpeeNIeHne U OCHOBHBIE CBOICTBA

@okanbHOE CBOMCTBO AJUIMIICA
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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 0 CBOMCTBE AUPEKTPUC DILTUTICA

doxkanbHOE CBOMCTBO rUNepOO0IIbl, CBOMCTBO TUPEKTPHUC THIIEPOOIIBI

Teopema o cBolicTBE aCUMITOT THIIEPOOITBI

[Tapabona — onpeseneHre 1 OCHOBHBIE CBOHMCTBA

Teopema 006 sKcLIeHTpUCUTETE TAPaOOIIBI

OO111ie MOHATHUS O IOBEPXHOCTSX BPALLICHHS

[ToBepxHOCTH BTOPOTO MOPSAKA: IPUBECTU IPUMEP C pa300pOM CBONCTB

OOmu1re MOHATHUS O IMJIUHAPHYECKUX TOBEPXHOCTSX

Martpunia — gathb omnpeneieHue W MpuBecTd npumep. JIMHeWHbIe onepaluy HaJl MaTpUIlAMH —
olpeziesIeHus], CBOMCTBA, IpUMepbl. TpaHCIIOHNPOBAHNWE MATPHULIBI — ONPEAEIEHUE, IPUMED
Onpenenurens KBaApaTHOW MaTPUILIbl MPOU3BOJIBLHOTO MOPSIAKA — JaTh OINpe/AeeHHe, MPUBECTU
IIPUMEP BBIUUCIICHUS YEPE3 PA3JI0KEHUE 110 IEPBOM CTPOKE

ChopmynupoBaTh 6€3 10Ka3aTeIbCTBA CIACAYIOUINE TEOPEMBI:

- 00 ompenenuTese TPAaHCIIOHUPOBAHHOW MaTPHUIIBI,

- 0 IEpEeCTaHOBKE CTPOK B OIpe/IeIUTeIe,

- 0 Pa3NIOKEHUU OTIPEACIUTEIS IO MPOU3BOJIBHON CTPOKE (CTOJIOIY)

OO6mmue cBOMCTBA ONpeACIUTENICH

BexTop-cronben, inHeliHas KOMOUHALMS BEKTOP-CTOJIOOB, TOHATHUS O JMHEHHON 3aBUCHMOCTH U
HE3aBHCUMOCTH CHUCTEMbI BEKTOP-CTOJIOIIOB

MuHOp npou3BOJILHOTO TOpsiaka (ompenenenue, npumep). basucHbli MUHOpP (OmpeaeneHue,
npumep). Panr matpunbl (ompeaenenue, mnpumep). ChopmynupoBaTh 0e3 J0Ka3aTenbCTBa
TEOPEMY O paHI'€ MaTpPUIIbI.

Cucrema nunelHbIx anreOpanyeckux ypaBHenuit (CJIAY), marpuna CJIAY u pacmupeHHas
Matpuna CJIAY — onpenenenust u npuMepsbl.

Teopema Kponekepa-Kanemiu

[TpaBuno Kpamepa

YMHOKEHHE MaTpull — ONpe/IesieHre, CBOWCTBA OTepalluu, IPUMEp

OOpatHas marpuma — omnpezgeneHue. CpoiicTBa  omepauuu — oOpallleHuss  MAaTPHUILBL.
CdhopmynupoBath 6e3 10Ka3aTenbCTBA TeOpeMy 00 0OpaTHOI MaTpule

Co0cTBEeHHBIE BEKTOPBI ¥ COOCTBEHHBIE YKCIIa KBAIPaTHON MaTpHUIIbI

Anrebpanueckas popMa KOMITJIEKCHOTO YUCIIA; apu(pMETUIECKHE ONepallui HaJl KOMIUIEKCHBIMU
YUCJIaMH, TIPEJICTABJICHHBIMH B aJIreOpandeckoit popme

Tpuronomerpuueckass ¢opma KOMIUIEKCHOTO 4YHCIa, YMHOXEHHE, JIeIEHHE U BO3BEICHUE B
CTENEeHb KOMITJIEKCHBIX YHCEIN, IPEICTABICHHBIX B TPUTOHOMETpUUECKON (hopme

M3BneueHne KOpHs CTENEHU N U3 KOMITJIEKCHOTO Yuclia

UYucnosas pyHkius. CBOMCTBA YUCIOBBIX QYHKIUI

IIpenen ¢pyHKIMU B TOUKE

HenpepsiBHOCTh QpyHKIIMEN B Touke. Kitaccudukarms Touek pa3pbiBa

Teopema o mepBoM 3aMedaTeIbHOM NIPEAEIIE U CIEACTBUS U3 HEE

Teopema o BTOpoM 3aMeuaTesIbHOM MpeJelie U CIEACTBUS U3 Heé

DOKBHUBaJICHTHbIE (DYHKIIMU, UX IPUMEHEHUE JUIsSl BEIYUCIICHUS TIPEIEIOB

Bonpocsl 1151 3a4era ¢ onenkoi (3 cemectp)
HuddepennnanbHoe ypaBHEHUE, MOPSAOK Iu(GepeHINaTbHOr0 YPaBHEHUS: ONpPENEIeHUs U
IIPUMEPBI
OObmee pemenre U oOmUA HHTErpan AU(PepeHnanbHOr0 ypaBHEHUS; HadajJbHBIE YCIOBUS,
4acTOE PEUICHUE U YaCTHBIM MHTErpal: ONpeIeIeHUs
VYpaBHEeHHUsI IEPBOTO MOPSIIKA C Pa3AeISIOIIMMUCS TIepEMEHHBIMU
OnHOpOHBIE ypPAaBHEHUS NIEPBOTO NMOPSAIKA

[/
Pemenne ImHeHHOTo ypasHenus meporo mopsiaka Y H®WFCI3 neronom sBapuanmm
IIPOU3BOJILHOM IIOCTOSTHHON

-~ [ 4

YCII0BHE MHEHHOMN HE3aBUCHMOCTH YaCTHBIX PellieHni ypaBHeHus S T/ PR~ C
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21.
22.
23.

24,

25.

26.

27.

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.
S57.
58.
59.
60.
61.

- [ 4
Teopema 06 061IeM peleHnn ypapHeHus S KO AFPFC
TeopeMma 06 ob1eM peueHnn ypashenns S FOR- RIS
[MonyunTs OOLIEe  pELIEHHE  ypaBHEHUS SAPOERSETE—= )y ciyvast

JEWCTBUTENBLHBIX HEPABHBIX KOPHEH XapaKTEPUCTHIECKOTO YPABHEHHS

[Monyunts oOOIICE pEIICHHE YPABHCHUSI SATOESISESE—= < 4 CIydasi pPaBHBIX
JEHCTBUTENBLHBIX KOPHEH XapaKTEPUCTUUECKOTO yPaBHEH S

TTosyunts obee pelienue ypasHenus >” TSP EISHESFEF= < ;14 ciyuas KOMIUIEKCHBIX
KOPHEN XapaKTEPUCTUYECKOTO YPaBHEHHS

- -
Pemienne  ypaBHEHHUs SIS EGEFE— \cron0M HEOIPe/ICICHHBIX
ko3 purmeHToB

Pemenue cucrem nuddepeHnanbHbpIX ypaBHEHHN

Pemenue ypaBHeHu# BUIa Y? =1
Pemienue ypaBHeHui, He coiepKallluX B SBHOM BUJE UCKOMYIO (DYHKIIHIO
Pemenne ypaBHeHul, HE COAEPKALNX B SIBHOM BHJI€ HE3aBUCHMYIO IIEPEMEHHYIO
CayuaiiHoe coObITHE, BJIEMEHTapHOE COOBITHE (MCXOM), MHOXKECTBO BCEX BO3MOYKHBIX HCXO/I0B
(IpOCTPaHCTBO IEMEHTAPHBIX COOBITUI): ONPENEIEHUS U TPUMEPBI
[IpousBeneHue, cymma, pa3HOCTb CIIydyallHbIX COOBITUH, HPOTUBOIOJIOKHOE COOBITHE:
OIpesieNICHUs] U IPUMEPHI
HecoBmecTumble citydaiiHble COOBITHS, [TOJIHAS TPYIINa COOBITHI: ONpeaeaeHNs U IPUMEPhI
Kitaccnueckast BEpOATHOCTB, IPUMEDP BBIUNCIEHUS KIIACCHYECKOW BEPOSTHOCTH
I'eomeTprueckas BEpOATHOCTb, IPUMEP BBIUMCIIEHHUS TEOMETPUUECKON BEPOATHOCTH
AkcuoMBbI Teopun BepossTHOCTENH. ClieICTBUSI U3 aKCHOM
Teopema cioKeHHUST BEPOSITHOCTEN
Teopema yMHOXKEHHS BEPOSTHOCTEM
®dopmyiia nonHOM BeposTHOCTH U (hopMyJibl baiieca
[TocnenoBarenbHOCTH UCHIBITAHUM 10 cXeMe bepHyIuIn: onpeneneHne u npumep
®opmynsl bepryu
JlokanbHas U MHTErpajgbHas TeopeMbl MyaBpa-Jlamiaca (chopmynupoBarh 6e3 JOKa3aTeIbCTBA)
CrnyuaiiHas BelIMUMHA: onpeneneHue u npuMep. OyHKIus pactpeneacHus ciaydyaiiHOW BETUYHHbI
OO6mue cBoiicTBa GyHKIIUM PACTIPEACTICHUS CTyYailHONW BETMYUHBI
JlMckpeTHas citydaiiHasi BeIMUUHA U ee (QYyHKIHS pacipeaesieHus
HenpepriBHas cinyuaiiHas BennyuHa U ee QyHKIUS pacnpenenenus. [I1oTHOCTh BeposiTHOCTEH 1
€€ OCHOBHBIE CBOMCTBA
MareMaTtnueckoe 0’KMIaHUE CITy4alHOW BEJIMYMHBIL: ONPECIICHUE, CBOMCTBA
Jucnepcus cily4ailHOM BEJIMUMHBL: OIPEIEICHUE, CBOWCTBA
HopmanbHO pacrnpenenieHHass cCiy4yaliHas BEJIMYMHA BEPOSTHOCTh MONAJAHUS HOPMaJIbHOU
CJIy4allHOM BEJIMYMHBI B 3aJaHHBIN UHTEPBAII
I'enepanbHass COBOKYNHOCTb, BBIOOpPKAa; BBIOOpOYHAs CpelHss W BbIOOpOYHAs JUCIEPCHUS;
JIOBEPUTENIBHBIN UHTEPBAI U JJOBEPUTENIbHASL BEPOSITHOCTD
Koppensmuonnoe mose, KodhPHUITUEHT KOPPETAIUU TIPsMast pErpeccun
Omnpenenenue U IpuUMep YUCIOBOrO psna. Cxoaamuiicss U pacXoadIuiics pal — ONPENEICHUs U
MIPUMEpBI
Heo6xoauMelii IprU3HAK CXOAUMOCTH YUCIOBOTO psijia. OOIMe CBONCTBA CXOISIIMXCS PSJIOB
[Ipu3Hak cpaBHEHUS JUIsl 3HAKOTIOJIOKHUTENBHBIX PSIIOB
[Tpuznak [anambepa
[Tpuznax Komm
WHTerpanbHblil IpU3HAK CXOAUMOCTH
[Tpuznax JleitOauia
Omnpenenenue 1 npuMep abCOMIOTHO CXOSIIErocs psiaa
Onpenenenue U npuMep QyHKIMOHAIBHOTO psijia
Crenennoii psa. Paguyc cxoguMocTi CTETIEHHOTO psja
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62. Psan Tetinopa. Psaaer Teiinopa 0OCHOBHBIX JIeMEHTapHBIX (QyHKIIHMA
63. Tpuronomerpuueckuii ps Oypobe

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 BONPOCOB K IK3aMEHY:

Bomnpocsl 1141 3x3aMeHa (2 cemectp)

[TponsBonHas GyHKIMH B TOUke: onpeaeneHue, npumepsl Oynkius, auddepenunpyemast B Touke:
orpezesneHue
Teopema o ipou3BogHON AU PepeHInpyeMoit PyHKIIHH
Teopema o HenpepbIBHOCTH U depeHupyemoii GyHKIuu
['eomeTpuyeckuii CMBICHT MPOU3BOAHON 1 qud dhepeHmana
[TpousBoHBIE BTOPOTO U 00JIee BHICOKUX MOPSAKOB
[Tpon3BoHAs CyMMBI, IPOU3BEICHHS U YaCTHOTO U HepeHIupyeMbIX QyHKIHNA
[TpousBoaHas oOpaTHOM PyHKINN
[Tpon3BoHas CIOKHON PYHKIUU
Teopema ®@epma u Teopema Poiuist
Teopema Komn n Teopema Jlarpanxka
ITpaBuna Jlonurans mist Heonpeaenennoctei [0/0] u [oo/0]
[TpencraBnenne GyHKIUU C TOMOIIBIO Gpopmyiel Teimopa
[Tpu3Hak MOHOTOHHOCTH (PYHKIIUU
OKCcTpeMyM (PyHKLIMHU: ONPEEIIEHUE U IPUMED
HeoOxoaumbie ycrnoBus 3KCTpeMyMa (QYHKIIMH OJHON TepeMEHHOM
JlocTaTtouHble yCI0BUs SKCTpeMyMa (PyHKIIMU OJHOM MepeMeHHON
JloctaTouHble yCIOBUS SKCTpeMyMa sl GYHKITUH, UMEIOIIEH BTOPYIO MPOU3BOAHYIO
Brinmyknocts ¢pyHKIMM BBepX (BHU3). Touku neperuda
Heo6xoumble yCIoBUS HATMYUS TOUKH Meperuoa
JlocraTouHble yCIIOBUS HAJIMYUS TOUYKHU Ieperuoda
HaxoHHbIE U BepTUKAJIbHBIE aCUMITOTHI Ipaduka GyHKIMU
I'paduk PpyHKIMY ABYX EPEMEHHBIX, OKPECTHOCTh TOUKH Ha KOOPAWHATHOW MIOCKOCTH
[Tpenen pyHKIMHU 1BYX HEPEMEHHBIX, HEIPEPHIBHOCTH (D)YHKIIHMHU JIBYX MEPEMEHHBIX
[TontHOE M YacTHOE MpUPALIEHUS, YACTHBIE IPOU3BOAHbBIE
Huddepenurpyemast QyHKIHS IBYX MEPEMEHHBIX
Teopema 0 IpOU3BOAHON CII0KHON (QYHKIMH JIBYX [TEPEMEHHBIX
['paauieHT U MpON3BOAHAS 10 HANIPABICHUIO
OKcTpeMyM (PyHKIIUM BYX IEPEMEHHBIX, HEOOXOAUMBIE YCIOBUS IKCTpEMyMa
JloctaTouHble yCIOBUS SKCTpeMyMa (YHKIIMH IBYX IEPEMEHHBIX
[TepBooOpazHas GyHKINHU, HEOTIPEIEIEHHBIA HHTErpal
Teopema 0 MHOeCTBE epBOOOpa3HbIX QYHKIIUU
Oo1ume cBoiicTBa HEONPEAECTCHHOTO MHTETpalla, OCHOBHBIE Ta0IMYHbBIE TEPBOOOpa3HBIE
3aMeHa MepeMEHHON B HEONPEICIICHHOM UHTETpaje
HHuTerpupoBaHue Mo 4acTaM JUIsl HEOIPEAEIEHHOI0 MHTErpaja
OrnpeneneHHbIl HHTErpall, TEOMETPUYECKUI CMBICH OIIPEAEIIEHHOIO HHTETpalia
®opmyna Herotona-JleitOHura
3aMeHa MepEeMEHHON B OMPEICICHHOM UHTETpajie
WHuTerpupoBaHue Mo 4acTaM Ul OIPEAEIEHHOTO HHTErpaja
HecoOcTBeHHBIE MHTETPAIBL: TPUMEPHI CXOASILEr0Cs U PaCXOSAIIET0CsS HHTErPaioB
OnpeneneHne U reOMETPUYECKUI CMBICI JBOHOTO HHTErpana
Omnpenenenne u mpuMep MOBTOPHOTO UHTETpaja
BrIpaskeHne 1BOMHOT0O MHTETpajia Yepe3 MOBTOPHBIN
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72. 3aMeHa MepeMEHHBIX B JBOMHOM MHTETpaJIe

73. OnpeneneHue U OCHOBHBIE CBOWCTBA KPUBOJIMHEHHOTO MHTETpaia 1o AJIUHE TyTH

74. OnpeneneHue U OCHOBHBIE CBOWCTBA KPUBOJIMHEHHOTO UHTErpaja Mo KOOpAUHAaTaM

75. ®opmyina ['puna

76. HeobxonumMble M AOCTAaTOYHBIE YCIIOBUSI HE3aBHUCHUMOCTH KPUBOJMHEHHOTO HMHTETpajia OT IIyTH
WHTETPUPOBAHUS

77. CxansipHO€ ¥ BEKTOPHOE IOJIS — OINPEIeICHUS U TPUMEPBI

78. POTOp BEKTOPHOTO MOJISA — OTpeiesieHue U npumep. LIMpKyIsius BeKTOPHOTO OISl — ONpeAeIICHHE.
[ToTeHuManbHOE BEKTOPHOE I10JIE, IPU3HAK NOTEHIIMAIIBHOCTH

79. luBepreHIys BEKTOPHOTO MOJIS — onpezeneHue, npuMep. [10Tok BEKTOpHOTO Mo — ONpe/ieeHue.
ConeHonaibHOE BEKTOPHOE MOJI€, IPU3HAK COJICHOUIaJIbHOCTH

80. ®opmynsl ["aycca-Octporpanckoro u Ctokca
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JK3aMeHAIIHOHHbIE OHJIETHI.

OHI'eNIbCCKUN TEXHOJOTUYCCKUI HHCTHTYT
kadbeapa EMH
Jucrummaa: MatemaTrka
DK3aMeHalMOHHBIH OneT Ne 1

1. [IponsBogHas GYHKITUH B TOYKE: OTpeAeTIeHHE,
MIpUMEPHI

2. DKCTpeMyM (DYHKITUH IBYX IEPEMEHHBIX,
HEOOXOMMBIE YCIIOBHUS IKCTPEMyMa
3. 3amaua

£/

/

3aB.kadeapoii

OHIeIILCCKUH TEXHOJOTHIESCKUNA UHCTUTYT
kadeapa EMH
Jucnumnmaa: MatemaTrka
DK3aMeHalnOHHbBINH OrmteT Ne 2

1. 'eoMeTpruecKuid CMbICIT IPOU3BOAHOMN U

nuddeperimaa
2. locTaTo4HBIE YCIOBUS 3KCTpeMyMa (HYYHKITHH JBYX
MePEMEHHBIX
3. 3a/:[aqa o /
3aB.Ka(beﬂp01‘/'I 5 /,{{/Z/;zj/

P

b4

DHIeNbCCKUN TEXHOJIOTHIECKHIA HHCTHTYT
kadenpa EMH
Hucnuminza: MatemaTuka
Dx3amMeHanoHHbIH Oniet Ne 3

1. IIpou3BoaHas CyMMBI, IPOU3BEECHUS U YACTHOTO
UG hepeHIUPYeMBbIX QYHKIIUH

2. [lepBooOpasnas pyHkuMH, TEOpEMA O
MHOJKECTBE TIEpBO0OOPa3HBIX (YyHKITUH.
Heomnpenenennsiii nuaTerpan
3. 3ajmaua

3aB.xadenpoit
7

DHIeNbCCKUNA TEXHOIOTUIECKI HHCTUTYT
kadenpa EMH
JucnunnuHa; MatemaTuka
Dx3ameHannoHHbBIH Onyet Ne 4

1. IlpousBoaHas 0OpaTHOM HYHKINU
2. O01mue CBOWCTBA HEOIPEISIICHHOTO UHTErpaia,

OCHOBHBIE TaOJUYHBIE TTEPBOOOpa3HBIC
3. 3anaqa

¥ A7 /
3aB.kadeapoii éf/j/”Z({//

y

OHIeNbCCKUN TEXHOIOTHYECKUA HHCTUTYT
kadenpa EMH
Jucrummmaa: MaTteMmaTuka
DK3aMeHanMOHHbIHA OmieT Ne 5

1. [Ipon3BoaHAS CIOXKHON (PYHKIIMA
2. 3amMeHa IEPEMEHHON B HEOIIPEICIIEHHOM HHTETpasie

3aB.kadeapoit

OHIreNbCCKUN TEXHOJIOTUYECKUI HHCTUTYT
kadenpa EMH
Jucnumnmaa: MaTtemaTrka
DKk3aMeHanoHHbIN Ouner Ne 6

1 I[Ipu3HaK MOHOTOHHOCTH (PYHKLIUU
2. MlHTerpupoBaHue Mo 4acTsaM ISl HEOMIPEIeICHHOTO

WHTerpasa
3. 3amaya

3a.kadenpoit  ~ Fiu }/
|~ g

f/'

3. 3amaya
; 7 /
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OHI'eNIbCCKUN TEXHOJOTUYCCKUI HHCTHTYT
kaeapa EMH
Jucrummmaa: MaTtemaTrka
DK3aMeHaIMOHHBIH OmteT Ne 7

1. OxcTpemyM GYHKINH: OpeesieHIe U IPUMep
2. OmpenelieHHBI WHTErpajl, TE€OMETPUICCKUNA CMBICTT
HEOIPEICICHHOTO HHTErpaia

OHIeIILCCKUH TEXHOJOTHIESCKUNA UHCTUTYT
kadenpa EMH
Jucnumnmaa: MaTtemaTrka
DK3aMeHalMOHHbBIH OmteT Ne 8

1. Heob6xoauMeble yCIoBUS SKCTpEeMyMa
(byHKIMN OJJHOM MEpEeMEHHOM
2. ®opmyna Herotona-Jleitbaua
3. 3apaqa

3. 3amaya ‘ ;
s 3aB.xadeapoit 5 piae /
San.xapenpois & 74/ e
DHIeIbCCKUIM TEXHOJIOTHYECKHI HHCTUTYT DHIeJIBLCCKUI TEXHONOTUYECKMI HHCTUTY T
kaeapa EMH kaeapa EMH

Jucnumnnmnna: MatemaTtuka
DK3aMeHaMOHHbINA Ounet Ne 9

1. [locTaTo4HbIE YCIOBUS SKCTpeMyMa QYHKIH OTHON

MIEPEMEHHOMN
2. 3aMeHa EpeMEHHON B ONPEICICHHOM UHTErpaje

3. 3amaya

b

3aB.xadenpoit éf 5&{%/

/.

JucuunnuHa: MatemaTuka
DK3aMeHanMoOHHbINA Omiet Ne 10

1. Beimykitocts QyHKIMH BBepX (BHU3). Touku

neperuoda
2. OnpeneneHue U T€OMETPUUYECKUN CMBICH TBOMHOTO
WHTerpaa ;
3. 3agada . /
- 7
3as.kadenpoit L. S

7

OHIeNbCCKUN TEXHOJOTHYECKUA HHCTUTYT
kadenpa EMH
Jucrummmaa: MaTemaTrka
Ok3ameHanMOHHbIN Oniet Ne 11

1. HCO6XO,I[I/IMBIG YCJIOBUS HAJIMYIUA TOYKU

neperuda
2. OnpeneneHure 1 OCHOBHBIE CBOMCTBA
KPUBOIIMHEIHOTO MHTETpaja 1o KOOpuHaTaM

3. 3amaya

3aB.kadeapoit ik /

)

OHIreNbCCKUN TEXHOJIOTUYECKUI HHCTUTYT
kadenpa EMH
Jucnumnmaa: MaTtemaTrka
DK3aMeHaIMOHHbBIN Omet Ne 12

1. I[OCTaTO"IHBIe yCJI0BUA HAJIMYIUSA TOYKU

neperuda
2. HeoOxoaumple ¥ JOCTaTOYHBIE YCIOBHUS
HE3aBHCUMOCTH KPUBOJIMHEWHOTO HHTETPAIa OT IyTH
WHTETPUPOBAHHS
3. 3amaya

3aB.kadeapoi

OHIeNbCCKUN TEXHOJIOTHYECKUA HHCTUTYT
kadenpa EMH
Jucrummmaa: MaTtemaTuka
Ok3aMeHanoHHbIH Ouaer Ne 13

1. HaknoHHEIC B BCPTHUKAJIbHBIC aCUMIITOTBI Fpa(bI/IKa

dhyHKIIHN

2. CxansipHOE ¥ BEKTOPHOE ITOJISI — OTIPEICIICHISI 1
MIPUMEPHI

3. 3amaya

OHIeNbCCKUN TEXHOJIOTUYECKUI HHCTUTYT
kadenpa EMH
Jucuumnmaa: MaTtemaTrka
DK3aMeHanMOHHbINA Omer Ne 14

1. I'padux GpyHKIUM IBYX EPEMEHHBIX,
OKPECTHOCTh TOYKU Ha KOOPJAMHATHOMN
TUIOCKOCTH
2. PoTop BEKTOPHOTO TOJISt — OIpEIeTICHUE U IIPUMED.
Hupkynsaus BEKTOPHOTO HOJIS — ONIPENEIICHHE.
HOTCHHI/IaJ'ILHOC BCKTOPHOC I10JIC, IPHU3HAK
IIOTCHIINAJIBHOCTH
3. 3amaya

3aB.kadeapoi (’ ‘ o /

I/

3aB.kadeapoit

pd (?g}f/”f/f,/
U777« 7

5

7
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OHIeJIbCCKUN TEXHOJOTHYECKUN HHCTUTYT DHreIbCCKUM TEXHOJOTUYECKUNA UHCTUTYT

kadenpa EMH kadenpa EMH
Hucuunnza: Maremaruka HJucuunnuna: MaremaTuka
DKk3aMeHarMoHHubIN ouer Ne 15 Dk3aMeHalnmoHHbI Onner Ne 16
1. [ToHOE M YacTHOE MPUPAIICHHMS, YaCTHBIC 1. I'pagueHT U MpoOU3BOIHAS IO HAIPABJIEHHUIO
MIPOU3BOIHEIE 2. ®opmynst 'aycca-Octporpanckoro u Crokca
2. luBepreHuys BEKTOPHOTO MOJIA — OIIPEJIENICHUE, 3. 3amaua

npumep. [IoTok BEKTOPHOTO OIS — OIpe/ieieHue.
ConeHonianbHOE BEKTOPHOE T0JI€, MPU3HAK

COJICHOMIATILHOCTH 3 V.
3. 3amaya ) / P /
3aB.xkadeapoit O. 74y 3aB.xadepoii &. }’@ng/f,/
f/ ' 7

OneHuBaHue pe3yiabTaToB oOOy4YeHHss B (opmMe YpoBHS CHOPMHUPOBAHHOCTH
AJIEMEHTOB KOMICTCHIIMI TMPOBOAMTCS ITyTEM KOHTPOJS BO BpPEeMs MPOMEKYTOYHOU
aTTecTanuu B (P OpMe dK3aMEHaA:

a) OLIEHKAa «OTJIUYHO» — KOMIETEHUMsI(M) Wih ee dYacTb(u) chOopMUPOBAHBI
MTOJTHOCTHIO Ha MPOJIBUHYTOM YPOBHE;

0) OLIEHKa «XOpOIIO» — KOMIIETCHIMSA(M) WM ee 4yacTb(h) CcPOpMHUPOBaHBI Ha
MTOBBIIICHHOM YPOBHE;

B) OIIEHKA «YJOBJIETBOPUTEIBHO» - KOMIIETCHIIUA(M) WM €€ 4YacTh(M)
chopMHUPOBaHbI HA TOPOTOBOM YPOBHE;

I) OIICHKa «HEYJOBIIETBOPUTEIBHO» - KOMIIETEHIMA(M) WM €€ 4YacTh(M) He
c(hOpMHUPOBAHBI.

Kpurrepun, Ha OCHOBE KOTOPBIX BBICTABJISIOTCS OLICHKU MPU MPOBEIECHUN TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaly MpUBEACHbI B Ta0M. 1.

OneHka «HEyAOBIETBOPUTENBHO» CTABATCA TAKXKE B CIydasiX, €CIM O00ydaroLuiics
HE TMPUCTYNaJl K BHINOJIHEHUIO 3aJlaHusA, a TaKKe MNpu OOHAPYKEHHH CIEAYIOIIHNX
HapylIEeHUN:

— CIIUCBIBaHUE;

— IUIaruar;

— (anpcudukanus JaHHBIX U pe3yJIbTaTOB PaOOTHI.

Tabnuna 1 — Kputrepuu BbICTaBICHUS OIIEHOK MPU MPOBEACHUH TEKYIIIETO KOHTPOJIS
Y IPOMEXKYTOUYHOM aTTECTALUU

[IIkana oleHKn Ouenka Kpurepuii BoIcTaBI€HUS OLEHKHU
UYetsipexOamipHas OtnnyHO OOyuaromuiicsi OTBETHJI Ha BCE TEOPETHUYECCKHE
IKana Bornpockl. [lokazanm 3HaHWsSI B pamMKax y4eOHOTo

Marepuana, B ToM uucie u 1o 3aganusim CPC.
Boeimonuun mpaktudeckue 3anmanus. [lokazan
BBICOKHI YpOBEHb YMEHUS M BIIQJICHHS HaBBIKAMHU
MIPUMEHEHHUSI TTOTYYCHHBIX 3HAHUM U YMEHUI Tpu
pelleHnHd 3amad B PACCHIMPEHHBIX  paMKax
y4eOHOro MaTepuaa.

XOPOIIO OOyuarommiicss OTBETUJ Ha OOJBIIYI0 4YacTh
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TEOpEeTHUUEeCKUX BompocoB. I[loka3anm 3HaHUA B
y3KHX paMKax y4eOHOro marepuana. BpImoiaHuiI
MPaKTUYECKUE 3a/1aHUs c JOTTy CTUMOM
norpemHocThio.  [lokazan  xopomuii  ypoBeHb
YMEHHSI W BIAJCHHUS HaBBIKAMU TPUMEHEHUS
MOJlyYEHHBIX 3HAHUW W yMEHHM MpU pelieHuu
3aJa4 B paMKax y4eOHOro Marepuana.

YAOBJICTBOPUTCIIBHO

OOyuaronyecss IpU OTBETE Ha TEOPETHUECKHUE
BOIIPOCBI W TIPU BBIIIOJHCHHUHN TIPAKTUYCCKHUX
3alaHuil TPOAEMOHCTPUPOBAI HU3KUM YPOBEHb
3HAaHUH ¥ YMEHUI B paMKax y4yeOHOro mMarepuana.
[Ipu oTBeTax Ha AONOJHUTEIbHBIE BONPOCH! OBLIN
J0NYIICHBI HCIPABUJIbHBIC OTBCTHI

HCYAOBJICTBOPHUTECIBHO

OOyuaronyecss HOpU OTBETE Ha TEOPETHUECKHUE
BOIIPOCBI M TIPHU BBINOJHEHUU IPAKTHYECKUX
3alaHuil  NPOJEMOHCTPUPOBA] KpallHEe HU3KUN
YPOBEHb 3HAHUU M YMEHUU IIPU PELICHUH 3a7a4 B
paMkax yudeOHoro Mmatepuana. Ilpu orBerax Ha
JIOTIOJTHUTEIBHBIE  BOIPOCH  OBUIO  JOMYIICHO
MHO’KECTBO HEIIPaBUWJIbHBIX OTBETOB
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2.3. UToroBsasi [MarHoCcTU4YeCKasi padoTa 1o JUCHUILINHE

3AJAHUA JJISI IMATHOCTUUYECKOM PABOTBI 11O JUCHUILIMHE (MOAYJIIO), IPAKTUKE

Howmep 3aganus

[TpaBuibHBI OTBET *

Cogepxanue Bompoca

Kommerenmus

Kox u HaumeHoBaHue
WHIUKATOpa
OCTHIKEHUSA

KOMIIETEHIINU

BoruncnuTh AMUHY BEKTOpa, 3aJaHHOTO KoopauHaTamu (3,4)

YK-1

HUA-2 yk-1
Hcnonszyer
MaTeMaTUYECKUE METOIbI
B paMKaX CUCTEMHOI'O
MOJX0/1a JIJIsl PELICHUS
IIOCTABJICHHBIX 33134

BrraucianTs OIMPECACIINTEIb MAaTPHUIIbI

3 |

YK-1

N-2 yk-1

o o 4
TouKa TBHKETCS 11O KOOPMHATHO mpsivoii cormacko 3akony X(1) =4+ 2t —e™", rae

X(t) - koopmumara Touxu B moment Bpemenu t . Haiimure ckopocts Touxu npu t = 4

YK-1

NO-2 yk-1

Haiire Touky skctpemyma pyukmumn Y = X° —12X+125

YK-1

N-2 yk-1

In5

BrraucnauTs onpenenéHHbii HHTErpal J e*dx
In2

YK-1

NA-2 yk-1
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% | Mpasubuerii otser * CoziepaHue Bompoca E % g é fé
) = = 2 3 =
5 S | =E&E
z S
T R~
Vkaxkure neppoodpasuyro gpyukmun f (X) = X + COSX
X X2 X2
6. |D I:(X)=?+Sln>< 1) F(x):?+sinx 2) F(x):?—sinx VK-1 WJI-2 vi-1
3) F(X)=x*+cosx 4) F(x)=1-sinx
Omnpenenure Bup o01Iero pemenus ypasuenus y'"-4y=0
1) y=Ce*?+C,e¥%; 2) y=Ce ™ +C,e*;
7.| 2) y=Ce®+Ce”; ' L ' - VK-1 UA-2 vk
3) y=(C,+C,x)e""; 4) y=(C,+C,x)e™
Yemy paBHA CyMMa KOPHEH XapaKTEePUCTHUECKOTO YPABHEHHUSI CHCTEMbI
dx
d_tl =X, — 2X,
8. 7 ? VK-1 UI-2 vi-1
dx,
—2 =-3X, +6X,
dt
Yemy paBeH paanyc CXOJAMMOCTH CTEIIEHHOTO psifia ¢ K03 HUIMeHTaMu
9. 2 c. =2_1n1 N=01.. YK-1 NA-2 yk-1
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& | IlpaBuiibHBI OTBET oJlep’KaHue Bompoca 5 SEE 5
) = = 2 3 g
NN
e ~
T
BrluncianTs MaTeMaTHYECKOE OKUIAHUE TUCKPETHOM CIIy4ailHOW BETUYUHBL X, 17151 KOTOPOIi: ) )
10. 14 P{X=-14}=1/7, P{X=-T}=1/7, P{X=21}=3/7, P{X=28}=2/7. YK-1 W2 vica
Hekotopas cityvaiiHasi BeTu4MHa UMEET IUIOTHOCTh BEPOSITHOCTU BHU1A
(=3
11. 3 p(x) =——e 2 Yemy paBHO €€ MaTeMaTHYECKOe OXKuaanue? YK-1 NA-2 yk1
N2
CrnyuaitHast BeTUYrHA paBHOMEPHO pactipenesnera Ha otpeske [0;1/4]. Torna 3HaueHne ee
12 4 IJIOTHOCTH BeposTHOCTH P(X) Ha 3TOM OTpe3Ke PaBHO YK-1 NA-2 yk-1
13. 1 Bri6opounoe cpennee mist Beibopku 2, 0, 5, 3, -5 paBHO YK-1 N-2 yk-1
14, 15 Pa3smax BeiOopkwu 7, -6, -7, 8 paBeH YK-1 NA-2 yk-1
15. 5 UYemy paBHa Moja BeIOOpKH 5,2,1,5,-1 VK-1 W2 vica
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