I[TPUIJIOXKEHUE

MUHHMCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINN

OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE
YYPEXAEHHUE BBICIHIEI'O ObPA3OBAHUS
«PS3AHCKUM F'OCYJIAPCTBEHHBIN PAJJMOTEXHUYECKWM YHUBEPCUTET
NMEHU B.®. YTKUHA»

Kadenpa «PaguoyrnpaBieHus u CBA3M»

OLHEHOYHBIE MATEPHUAJIBI
10 JUCLIUIUINHE

b1.0.01.11 «KMaremaTuka»

Hamnpasnenue moaroroBku
11.03.02 NHpOKOMMYHUKAITMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3H
HanpasieHHocTs (poduiib) NOArOTOBKU

Cucrembl paiMOCBsI31, MOOUJILHOM CBSI3U U PAANOI0CTYTIA

YPpOBEHB MOJITOTOBKHU

aKaJIeMUYCCKHM OaKagaBpuar

KBanmudukanus BeITyCKHUKA — OaKaiaBp

dopma oOydeHHs: — OUHasl

Ps3anns 2024r.



OneHouHble MaTepualbl — 3TO COBOKYNHOCTh Y4eOHO-METOJMYECKHUX MaTepHalioB
(KOHTPOJIBHBIX 3a/laHUi, onucaHui (HOpM M MPOLENyp, OLECHUBAEMBIX PECYPCOB B JHUCTAHLIMOHHBIX
y4eOHBIX Kypcax), MpeIHa3HaueHHBIX JJISl OLEHKH KaueCTBA OCBOCHUS OOYYaIONMMHUCS AUCIUTUINHBI
«MartemaTuka» KaK 4aCTH OCHOBHOM 00pa30BaTeIbHON IPOTrPAMMBI.

Ilens — OLIGHUTH COOTBETCTBUE 3HAHWW, YMEHHA W YPOBHS MPUOOPETEHHBIX KOMIICTCHIIHH,
o0yuyaromuxcs LeasM U TpeOOBaHUSM OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl B XOJ€ HPOBEAECHUS
TEKYILEro KOHTPOJIS U TPOMEXKYTOYHOH aTTeCTalluy.

OcHoBHas 3a7aya — OOECNEYUTh OLIEHKY YPOBHS C(OPMHPOBAHHOCTU YHUBEPCAIbHBIX U
o0enpopeccuOHaNbHBIX KOMIIETCHLIUH, MPHOOpeTaeMbIX OOydYalOIIMMCs B COOTBETCTBUU C 3TUMHU
TpeOOBaHUSMHU.

Kontpons 3HaHMH, 0OydYalommxcsi TPOBOAMTCA B (GOpPME TEKYIIETO KOHTPOJISI U
MIPOMEKYTOYHOM aTTECTAIHH.

Texkyluii KOHTPOJb YCIIEBAEMOCTH IMPOBOAUTCS C LIEIbI0 ONPEIENCHHs CTENEHU YCBOEHUS
y4eOHOro MaTepuaya, CBOCBPEMEHHOI'O BBIBICHUS M YCTPAaHEHUS HEJOCTaTKOB B IOATOTOBKE
o0yyaromuxcss U NPUHATHS HEOOXOAMMBIX MEp 0 COBEPLICHCTBOBAHHIO METOAMKU IPENOJaBaHUs
y4eOHOM AMCHMILTUHBI (MOYJs), OpraHu3auy padoThl 00y4YalOMIUXCs B X0J¢ Y4eOHBIX 3aHATUH U
OKa3aHMs UM MHJUBHyaJTbHON TTOMOLIH.

K KOHTpOnIO Tekylied yCIeBaeMOCTH OTHOCATCS NpPOBEpKAa 3HAHWM, YMEHMM M HaBBIKOB
o0yyaromuxcs: Ha 3aHATUAX; 10 Pe3yJibTaTaM BBIOJHEHHS KOHTPOJBHBIX paboT; MO pe3yjbTaraM
BBITIOJTHEHUS] 00yYaIOMIMMUCS TUIOBBIX Pacu€ToB; IO pe3yJIbTaTaM MPOBEPKH KAaueCTBA KOHCIIEKTOB
JeKIWA U WHBIX MaTtepuaioB. [Ipu oneHnBaHuM (ONpEAeNeHUN) Pe3yIbTaTOB OCBOCHUS JUCIUTUINHBI
IPUMEHSETCA TPaJULMOHHAsA IIKajla OLUEHHBAHUA (OTIMYHO», «XOPOILO», «YyIOBIETBOPUTEIBHOM,
«HEYJIOBJIETBOPUTEIBHOY).

Texymas aTrectanys CTYJEHTOB NPOBOAUTCS Ha OCHOBAHUHU PE3yJIbTATOB BBIIIOJHEHUS UMHU
TunoBbIX pacuéToB (TP) u xoHTponbHEIX padoT (KP), u opopmisercs B Buae Be1OMOCTEH MO CUCTEME
0-1-2.

[Io wToram wu3ydeHUs pa3lenoB TUCHUIUIMHBI «MaTemaTuka» oOyvaromuecs B KOHIE
KaXJI0TO Y4eOHOro ceMecTpa TpOXOIIT TPOMEXKYTOUHYI0 arrtectanmuu. Dopma MpOoBEACHUS
aTTeCTAIlNU — YK3aMEeH B YCTHOM, MUCHbMEHHOW (hopMaxX WIIM TECT: dJIEKTPOHHBIN OMIeT, hopMupyembIit
CllydyaliHbIM CIIOCOOOM. OK3aMEHAllMOHHbIe OWJIEeThl M MEepeYyHH BONPOCOB, 3ajady, MPHUMEpPOB,
BBIHOCHMBIX Ha NMPOMEXYTOUYHYIO aTTECTALMIO, COCTABIAIOTCS C YUETOM COAEp)KaHUS TeM ydeOHOH
JMCLUIUIMHBI U TIOANMCHIBAIOTCS 3aBEAYIONIMM Kadeapoi.

B sk3aMeHanoHHbIN OUJIET WM BapHaHT TecTa KaK MPaBUJIO BKIIOYAIOTCS JBA TEOPETHUECKUX
BOIMPOCA U JI0 YETHIPEX MPAKTUYECKHX 33424 110 TeMaM JTUCIHUILIHHBI.

ITacopt poHAA OLIEHOYHBIX CPEICTB MO TUCHHUILINHE (MOAYJIIO)

Ne Kountposmpyemsie pa3iennl (TeMbl) Konx konTpoupyemoi Bua, meton,
AUCHHUILINHBI (Pe3yJIbTAThI IO pa3aesiam) KOMIIeTeHIIUH (MU eé (¢popma
4acTH) OLICHOYHOI'0
Meponpus TS
Cemectp 1

1 BBenenue B Kypc MaTeMaTUKH YK-1, OIIK - 1 DK3aMeH

2 Jluneitnas anreOpa YK-1, OIIK - 1 KontponbHas
pabota




DK3aMeH

3 Bekropnast anreOpa W aHaIUTHYECKAs VYK-1, OIIK - 1 TunoBoit
reoMerTpus pacder
DK3aMeH
4 BBeneHue B MaTeMaTHUEeCKUM aHAITH3 VK-1, OIIK — 1 Tumosoit
pacuer
DK3aMeH
5 HuddepennnanbHoe ucyucienne (QpyHKIun YK-1, OIIK - 1 Kontponbhas
OJIHOM MEepEeMEHHOM pabota
OK3aMeH
6 [Ipumenenue nudhepeHIHATHEHOTO VK-1, OIIK - 1 Kontponbhas
WCUYUCIICHUS TSI UCCIeNOBaHMs (YHKIIMA 1 pabora
HOCTPOEHHUS UX rpa(UKOB Ox3ameH
Cemectp 2
7 Heonpenenennslii nHTErpa VK-1, OIIK - 1 TunoBoit
pacuer
OK3aMeH
8 OmnpeneneHHbIi WHTETpa u ero VYK-1, OIIK - 1 Tunosoit
MPUIIOKEHUS pacuer
OK3aMeH
9 Koneunomepnole U OECKOHEYHOMEPHbIE VK-1, OIIK - 1 Tunosoit
JIMHEHHBIE  NPOCTPAHCTBA. JInnelinble pacuer
OIIEPATOPEHI Ox3ameH
10 @YHKINN HECKOJIBKHUX ITEPEMEHHBIX VK-1, OIIK - 1 Tunosoit
pacuer
OK3aMeH
11 OOBIKHOBEHHBIE Qg depeHIaIbHbIe VK-1, OIIK - 1 KonTponbHas
ypaBHEHUS pabota
OK3aMeH
12 Cucremnr 1Y VK-1, OIIK - 1 DK3aMeH
Cemectp 3
13 OnepaninOHHOE UCUUCTIEHUE VK-1, OIIK - 1 DK3aMeH
14 YucnoBsle U PyHKLIMOHAIBHBIE PSIIbI VK-1, OIIK - 1 Tunoson
pacuer
DK3aMeH
15 Panet @ypre u mpeoOpazoBanue Dypsbe. VK-1, OIIK - 1 Tunoson
WNurerpan Oypsoe. pacyer

DK3aMeH




16 OOm1ast cxemMa OCTPOEHUSI UHTETPAJIOB VK-1, OIIK - 1 Tunoson
pacuer
OK3amMeH

17 Teopus nmons YK-1, OIIK - 1 TunoBoit
pacuer
DK3aMeH

CemecTtp 4

18 Teopuss  BEpOATHOCTEH W DJIEMEHTHI VK-1, OIIK - 1 TunoBoit
MaTeMaTUYECKON CTaTUCTUKHU pacder
Kontpoinbnas
pabota
DK3aMeH

19 Teopus cmydallHBIX POIIECCOB VK-1, OIIK - 1 Kontponbhas
pabora
OK3aMeH

Kpurepun oueHuBaHusi KOMIIeTeHUHH (pPe3yJIbTaTOB)
1) YpoBeHb ycBOeHHUs MaTepuaa, IpeaycCMOTPEHHOTO TPOrpaMMOii.
2) YMeHue aHanu3upoBaTh MaTepuall, yCTaHaBIUBATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U.
3) KauecTBO 0TBETa Ha BOMPOCHIL: MTOJIHOTA, ApPTyMEHTUPOBAHHOCTD, YO€KIEHHOCTD, JIOTUYHOCTb.
4) CopepxxarenbHasi CTOPOHAa M Ka4eCTBO MATEpHasoOB, NMPHUBEJECHHBIX B OTYETaX CTYJCHTA IO
TUIOBBIM pacyeTaM, NPAKTUUYECKUM 3aHATHSM.
5) Ucnonb3oBaHKe JONOIHUTEIBHOM TUTEPATyphl IPU MOJTOTOBKE OTBETOB.

VYpoBeHb OCBOEHHUS COOPMHUPOBAHHOCTH 3HAHUH, YMEHMH W HaBBIKOB IO JAMCLUIUIMHE
oueHuBaercs B (opme OanbHOM oTMeTkH. Kpurepun oleHUBaHHS NPOMEXYTOYHOH aTTecTaluu
MIPEJCTaBIICHBI B TAOIUIIE.

IIkaaa oneHUBaHUA Kpurtepun onennBanus

«OTJIMYHO» CTYAEHT JA0JIZKeH: IIPOJAEMOHCTPUPOBATH IITyOOKOE U POUHOE
YCBOCHHE 3HaHUI MaTepuaa; HCYEPIIbIBAIOLIE, TOCIE0BATEIBHO,
IPAMOTHO U JIOTUYECKU CTPOMHO U3JI0KUTh TEOPETUUECKUI
MaTepHuall; IPaBUIbHO (POPMYIUPOBATH ONPEACTICHHUS; YMETh ClIENaTh
BBIBOJIBI 110 M3JIaraeMOMY MaTepHaiy; 0e3ylnpeyHo OTBETUTh HE
TOJIBKO Ha BOIPOCHI OMUJIETa, HO U Ha JOIOJIHUTEIbHBIE BOIIPOCHI B
pamkax paboueil mporpaMmbl AUCUUILINHBL; TPOAEMOHCTPUPOBATD
YMEHHE NPAaBUIBHO BBINOIHATH IPAKTUYECKUE 3aJaHHUS,
IIPElyCMOTPEHHBIE IPOTPaMMON;

«XOpOLI0» CTYAEHT JA0JIZKeH: IIPOJIEMOHCTPUPOBATh JOCTATOYHO MOJHOE 3HAHUE
MaTepHaia; IpoJAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUECKHUX
MOHSTHI; TOCTaTOYHO MOCJIEI0BATENIBHO, IPAMOTHO U JIOTHUECKU
CTPOIHO M3Jarath MaTepuai; yMeThb CAeIaTh 10CTAaTOYHO
00OCHOBAHHBIE BHIBOIBI 110 3JIara€MOMY MaTepHaiy; OTBETUTh Ha
BCE BOIIPOCHI OMJIETa; IPOJIEMOHCTPUPOBATh YMEHHUE IIPABUIIBHO

BBITIOJHATH MPAKTUYECKUE 3aJJaHusl, IPEyCMOTPEHHBIE IPOrPaMMOii,




IIpU 3TOM BO3MOKHO OOIIYCTHUTH HCIIPUHIUIINAJIbHBIC OIIINOKH.

«YAOBJIETBOPUTEIHHO» CTYJeHT JI0JIZKeH: IIPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3Y4aeMOro
MaTepuaia; 3HaTh OCHOBHYIO PEKOMEHIyEMYIO POrpaMMOin
JTUCLUILTUHBI y4eOHYIO TUTEPaTypy; YMETh CTPOUTH OTBET B
COOTBETCTBHUH CO CTPYKTYpOI H3JIaraeMoro BOmpoca; rmokasaTh oo1ee
BJIa/ICHHUE TTOHSITUWHBIM aliapaToM AUCHUILINHBL;, YMETh YCTPAHUTh
JIOIYIIEHHBIE NTOTPENIHOCTH B OTBETE HA TEOPETUUECKUE BOIIPOCHI
W/WJIH TIPU BBITIOJIHEHUH MPAKTHUYECKUX 3aJaHUI TTOJT PYKOBOJICTBOM
npernoaBaTes, 1100 (Mpyu HeTPaBUIIEHOM BBITIOTHEHUH
MIPAKTUYECKOI0 33aJJaHus) 110 YKa3aHUIO IPEI0/1aBaTessl BBIOIHUTD
Jpyrye MpakTHUYEeCKHUEe 3a/1aHus TOTO e pasjiena JUCIUIUINHEI.

«HEYJ0BJEeTBOPUTEIBHO» | CTABUTCS B ¢JIy4ae: a) €CIU CTYACHT HE BBHIMOJIHUI HU OJHOTO
3aJJaHus, TIPEAYCMOTPEHHOTO YUeOHBIM IpaduKOM;

0) eciu CTyJIEHT TOCJe Hayaa SK3aMeHa OTKa3aJCs ero cIaBaTh WIN
HapyLIWI IPaBUJIa CAAavy 3K3aMeHa (CIUChIBaJ, II0JICKa3bIBAl,
00OMaHOM MIBITAJICS TIOIYYUTH 00JIee BEICOKYIO OIICHKY H T.JI.);

B) HE3HAHWsI 3HAYUTEIHLHOM YaCTH MPOrPaMMHOTO MaTepuasa; He BIaeHHs
TMOHATHHHBIM armnapaToM JUCHUIIINHBI; CYIICCTBEHHBIX OIIN00K npu
HU3JI0KCHUU y‘{CGHOF 0 MaTepurajia; HCYMCHUA CTPOUTH OTBET B COOTBCTCTBUHA
co C’I’p}ﬂ(TypOﬁ H3j1aracMoro BOIIpoCa; HEYMCHHA ACJIaTh BBIBOABI 110

M3JIaraeéMoMy MatepHuany.

@DoHJ O1LIEeHOYHBIX CpeacTB ITMCIHUIIVIMHBI «MaTeMaTHKa» BKJIHYAET

— 3aJla4y¥ JJIs1 IPAKTUYECKUX 3aHSATUH;

— BapHUaHThl KOHTPOJIBHBIX padoT;

— BapUaHThI TUTIOBBIX PACUYETOB;

— OLIGHOYHBIE CPEICTBA MMPOMEKYTOUHOM aTTeCTaIUH;

— BapHUaHThI TECTOBBIX 33/IaHUN B AUCTAHIIMOHHBIX YYEOHBIX Kypcax;
— 3aJla4yy JJIs IPOBEPKU OCTATOYHBIX 3HAHUH.

3aaum 119 NPAKTHYECKUX 3aHATHH.

B xome mpakTH4eckux 3aHATHH MPOMCXOAWT pPEIIeHHEe 3ajad, MPeICTaBICHHBIX B COOPHHUKAX

3a7a4 JUId NIPaKTHYECKUX 3aHATHH M CAMOCTOSITEIbHON pabOThI, KOTOPBIE TOCTYIIHBI ISl CKAUNBAHHS B

AIIEKTPOHHOM BH/IE.

1. KowmmurekcHble ymcna. JluneiitHas anreOpa. AHamuTH4yecKas reoMeTpus. BBeneHue B aHamms:
3a/1a4y s IPaKT. 3aHITHI U caMocT. paboTsl (1-it cemectp) / A. B. Jly6oBukos [u ap.]; PTPTY. -
Pszanp, 2009. - 68c. URL: http:/rsreu.ru/component/docman/doc_download/1155-1-j-semestr-
zadachi




2. HWnarerpan. OcHoBbl nuHeWHOW anreOpbl. DyHKIMU MHOTUX mMepeMeHHbIX. OOBIKHOBEHHBIC
muddepeHIanbHble ypaBHEHUS: 3a/1a4yl 7S PAKT. 3aHATUN U caMOCT. paboThI (2-if cemecTp) / A.
B. Jly6oBrKOB (1 ap.1; PIPTY. - Psa3ans, 2009. - 60c. URL:
http://rsreu.ru/component/docman/doc_download/1156-2-j-semestr-zadachi

3. DOneMeHThl ONEpalOHHOrO ucuMciaeHus. Psanel.  [IBoilHble, TpoONHBIE M KPUBOJUHEIHBIE

WHTETPaIBl. DJICMCHTBI TCOPUH TIOJIsl. YPABHCHHS B YACTHBIX IMPOW3BOJIHBIX: 3a-Ja4M JJIS MPAKT.
3aHATHH U camocT. padoter / A. B. Jly6oBukoB [u ap.]; PIPTVY. - Pazans, 2009. - 40c. URL:
http://rsreu.ru/component/docman/doc_download/1157-3-j-semestr-zadachi

4. Teopuss QyHKIMNA KOMIUIEKCHOTO TIIEPEMEHHOTO. Teopusi BEPOATHOCTEH W DIIEMEHTHI
MaTeMaTUYeCKON CTaTHCTUKHU. IMCKpeTHas MaTeMaTHKa: 3a/la4yd IS MPAKT. 3aHSATHA U CaMOCT.
pabotel (4-it cemectp) / M. E. Unbun [u gp.]; PIPTY. - Psazans, 2009. - 76¢c. URL:
http://rsreu.ru/component/docman/doc_download/1158-4-yj-semestr-zadachi

BapuaHTbhl KOHTPOJIBHBIX PaloT.

Texkymass npoBepka 3HAaHWN, YMEHUMM M HABBIKOB IPEIyCMaTpUBAaCT B TEYEHHUE KaXAO0TO
ceMecTpa MepUOAUYECKHE ONPOCH U BBINOJIHEHHE KOHTPOJIBHBIX Pa0OT Ha MPAKTUYECKUX 3aHATHSIX.
TunoBsle KOHTPOIBHBIE PabOTHI pealn3yeTcs B BUAE THIIOBBIX BAapUAHTOB KOHTPOJIBHBIX PadoOT MO
OTIENBbHBIM TEMaM, KOTOPBIE BBINOJHIIOTCS CTyJEHTaMH B ayauTopusix. KOHTposibHBIE ONpPOCHI
IIPOU3BOJATCS HA OCHOBAHMH COOTBETCTBYIOLINX THUIOBBIX BOIIPOCOB MPOMEKYTOYHON aTTECTALINN.

[Tpumep BapraHTa KOHTPOJILHOW PabOTHI PUBEJCH HUXKE.

BapuanT 1
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BapuaHTBI THIIOBBIX PACY€TOB.

B mporecce u3ydeHuns: Kaxaoil TeMbl CTyI€HTBl 0053aHbI CaMOCTOSITEIbHO BBIIOJHUTH THUIIOBBIE
Pacy€ThI M0 OTJIETBHBIM TEMaM.

TunoBble pacuérbl peain3yeTcsl B BUJI€ TUIIOBbIX BapUAHTOB PAaCUETHBIX 3aJaHUI 10 OTAEIbHBIM
T€MaM, KOTOpPbIE€ BBINOJHSIIOTCS CTYAEHTaMH CaMOCTOSITEIbBHO BO BHEAYJUTOPHOE BpeEMs.
KoHTposibHBIE  ONpPOCHI TpH  3alIATE TUHOOBOILO pacyé€ra MPOMU3BOAATCA HA  OCHOBAaHUU
COOTBETCTBYIOIINX THUIIOBBIX BOIPOCOB MPOMEKYTOUHOHN aTTECTAIUH.

e 1 cemectp
1. TP Nel «OcHOBBI MaTpUYHOU anredpbl U aHATUTUYECKON F€OMETPUI.
2. TP Ne2 «IlIpenesnbl u IpOU3BOIHBIEY.
3. KP «OcHOBBI MaTpUYHOHN alareOphl U aHATUTUICCKON TEOMETPUI.

e 2 cemectp

1. TP Nel «luddepenunansaoe ucyucieHne PyHKINNH HECKOIbKUX MTEPEMEHHBIX).

2. TP Ne2 «MuterpanbpHOe ncuucieHue. Materpupopanue auddepeHaibHbIX ypaBHEHUN.
3. KP «/luddepennmanbaoe u HHTETpaTbHOE UCUNCICHHUEY.
e 3 cemectp
1. TP Nel «Psnpr: uncnoBblie, GyHKIIMOHATBHBIC, PAABI Dyphey.
2. TP Ne2 «MuaTerpupoBanne PyHKIINN HECKOIBKHUX MTepeMeHHbIX. OCHOBBI TEOPUH TIOJIS.
3. KP «Psapl u 001mas cxema moCTpOSHHsI HHTETPajoBy.
e 4 cemectp
1. TP Nel «Teopust pyHKIIHH KOMIJIEKCHOTO TIEPEMEHHOTOY.
2. TP Ne2 «Teopus BEpOATHOCTEH U MATEMATUYECKAsl CTATUCTUKAY.
3. KP «Teopus pyHKIMN KOMIUIEKCHOTO TEPEMEHHOT0Y.

Bce 3amaHusi THUIIOBBIX PACUYCTOB MPEJACTABJICHBI B 3JICKTPOHHOM BHJE M JOCTYIHBI JIJIst
ckayuBauusa. URL: http://rsreu.ru/faculties/faitu/kafedri/vm/menu-1193

[Ipumep BapuaHTa TUIIOBOTO pacyéTa NPUBEAEH HUXKE.



Bapuant 1
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OueHo4YHbIE CPeCTBA MPOMEKYTOUHOM aTTeCTAlUMN

@DOH/| OLIEHOYHBIX CPEACTB MPOMEXKYTOUHOM aTTecTalluy, MPOBOAUMOMN B (hopMe 3K3aMeHa WU
TECTa, BKIIFOYAET

1. TUIOBBIE TEOPETUYECKUE BOIIPOCHI;

2. JONOJHUTENIBHBIE BOIIPOCHI;

3. TUIOBBIE MPAKTUYECKHUE 3a/1aUu.

OreHouHBIE CpeJICTBA MPUBEAEHBI HIUXKE JUIs KaXJIOro U3 ceMecTpoB oOyueHus. Paspemaercs u

uHas (QopMyJIHMpOBKa BONpOca WIM TNpuMepa, 0€3 HM3MEHEHHs €ro CMbICiIa WM COJEp)KaHMS,
Hanpumep, IpodiieHre, U3MEHEHNE YCIOBUH UM HHOE.

[IpuMepbI THUIIOBBIX TEOPETHYECKUX BONPOCOB
(YpoBeHb YyCBOEHHS XOPOLIO U OTJIUYHO)

1 cemecTp

1. MHoxkecTBa, omnepanuud Haja MHOkecTBamMu. (CBOWCTBa omepauuii Haa MHOXKECTBAMH.
[uarpammel Diinepa-BeHHa.

2. KowmrmekcHble uncia, JeMCTBHsI ¢ HUMU B anredpandeckoid hopme.

3. Moayns u apryMeHT KOMILJIEKCHOTO 4ucia. TpuroHomerpudeckas M TokKazaTellbHas (Gopmbl
3aMucHu KOMIUIEKCHOTO yncia. @opmyna Disepa.

4. YMHOXEHUE W JISIICHHE KOMIUICKCHBIX YHCENT B TPUTOHOMETPHUSCKOH opMe.
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®opmyna Myaspa. KopHu U3 KOMIUIEKCHBIX YHCEI.

Martpuiipl, TMHEHHBIE ONepaly HaJ MaTPULIAMHU U UX CBOMCTBA.

Omnpenenurenu 2-ro ¥ 3-ro NOpsAKOoB. MUHOpPHL. Airedpandyeckue AJ0MOTHEHUS.

CBoiicTBa olnpeneauTene.

OOparHas MaTpuIla: OmpeselieHue, TEOPEMBI O CYIIIECTBOBAHUU M €JIMHCTBEHHOCTH OOpaTHOM
MaTpHIlbl. Berauciienne oOpaTHO MaTPUIIHL.

. CJIAY: cxansipHas u MmaTpudHasi popmsl 3anucu. Buast CJIAY.

. JIuHeitHas 3aBUCUMOCTb CTPOK MaTPHUIIbI U €€ CBOMCTBA.

. Paar matpurel. Teopema o 6a3McCHOM MHUHODE.

. Pemmienne MaTpuyHBIX ypaBHEHUH METOI0M 0OpAaTHON MaTpPHIIBI.

. ®opmynel Kpamepa.

. Teopema Kponekepa-Kanemnu.

. Pemenue u nccnenosanue CJIAY meronom ["aycca.

. CkansipHble 1 BEKTOPHBIE BEJINYUHBL. JIMHENHbIE Onlepalluy Ha/l BEKTOPAMU U UX CBOMCTBA.

. YcnoBue KOJUIMHEAPHOCTH JABYX BEKTOpOB. [Ipoekiuu BekTopa Ha och. CBOMCTBA MTPOEKITUH.

. JInHeliHasg 3aBUCHUMOCTH BEKTOpPOB. TeopeMbl O JMHEHHOM 3aBUCUMOCTH BEKTOPOB Ha

IJIOCKOCTH U B IPOCTPAHCTBE
bazuc. OproroHajibHbIE U OPTOHOPMHUPOBAHHBIE CUCTEMbI BEKTOPOB. Pa3nokeHue BeKkTopa mo
6azucy. JlekapToBa mpsSMOYTroiibHasi CHCTEMBI KOOPIUHAT.

CkansipHO€ TIPOU3BEJCHUE BEKTOPOB: OmNpenaesieHne, cBOMCTBAa. CKalsipHOE MPOMU3BEJICHUE B
KOOpAMHATHOH (popme. YcaoBrUE OPTOTOHATILHOCTH IBYX BEKTOPOB.

BekropHoe nmpousBeeHrEe ABYX BEKTOPOB: OMpE/eNieHHEe, CBONCTBA, BEKTOPHOE MPOU3BEACHUE
B KOOPJMHATHOH (popme.

CwmerianHOe TTpOU3BEICHUE TPEX BEKTOPOB: OIMpEJEIeHUE, CBOMCTBA. [ eOMEeTpUYECKU CMBICTT
onpenenutens 3-ro nopsaka. CMemanHoe TPou3BeIeHHEe B KOOPAUHATHON (hopme.

[Ipsimast Ha MIIOCKOCTH, pa3IUYHbIE BUJIbI YPABHEHHI IPSIMOM Ha MJIOCKOCTH.

B3anMHoe pacnionoxeHue npsMbIX Ha INIOCKOCTU. PaccTosiHue OT TOYKU 10 MPSMOM.
Pa3nuunble BUIbI 3aaHUS] ypaBHEHUH TUIOCKOCTH B MPOCTPAHCTBE.

B3anmHoe pacnonoxeHue miIoCKOCTe B IPOCTPAHCTBE.

YpaBHEHUs IPMOU B IIPOCTPAHCTBE.

B3anMHoe pacnonokeHue npsMbIX B IPOCTPAHCTBE.

B3anMHoe pacnioniokeHue MpsMOi U TIJIOCKOCTH B TIPOCTPAHCTRBE.

PaccrosiHue OT TOYKH JI0 TNIOCKOCTH.

DJIIUIIC ¥ €r0 CBOMCTBA.

['unepOona u e€ cBolicTBA.

[TapaGomna u e€ cBoiCTBa.

[Tonstue Qynkuuu. OOGnacTh ompeneneHus, cnocoOsl 3aaanus, rpagux. YETHbIC U HEUETHBIE,
nepuoandeckne QyHKINU.

CrnoxHble, oOpaTHbIE 1 HessBHBIE QYHKIMH. OTrpaHUYCHHBIE 1 MOHOTOHHBIC (D)YHKITUH.
UwuciioBble  MOCIEAOBATEILHOCTU:  ONpEICJICHHE, CHOCOOBl  3aJlaHus, OTrpaHUYCHHBIE,
MOHOTOHHBIE. [Ipenen uncinoBoi nociie10BaTeENbHOCTH.

CBoicTBa CXOIIAIIMXCA IIOCIIEN0OBATEILHOCTEH.

beckoHeyHO Manble TMOCIENOBAaTENIbHOCTM M WX CBOMCTBA. beckoHeuHo Oosbline
[MOCJIEI0OBATENBLHOCTH U UX CBOiicTBa. CBs3b O/M 1 0/0 MOCIeI0BaATEILHOCTE.

CBoiicTBa npeIeIoB CYyMMbI, TPOU3BEIEHUS U YACTHOTO.

MOHOTOHHBIE TIOCHEAOBATEIBHOCTH. Y CIIOBHUSl CYILIECTBOBAHMS IMpeAeia MOHOTOHHOU
nocjaenoBarenbHoCcTH. HYucno e.
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IpenensHas Touka W mpenen GyHKIuH B Touke. OmpenereHne pejena Ha a3bike € — & (110
Komm) u Ha s3b1ke nocnenoBatensHocTel (1o ['eitne). CBoiicTBa npenenoB QpyHKIHH.
OKBHBaJICHTHbIE OECKOHEYHO Masble PyHKUIUH B Mpeenax. Tadnuia s5KBUBaJICHTHBIX0.M. (.
IlepBbIil M BTOPOM 3aMedaTeIbHbIE PEIETIBbL.

HenpepbIBHOCTH (PyHKITNH B TOYKE; OJJHOCTOPOHHSISI HEMTPEPHIBHOCTH B TOYKE.

HenpepbIBHOCTh CI0XKHON (QYHKLINH, IEPEXO]] K NPeIeNny MO0/ 3HAKOM HEIPEPhIBHON (DyHKIIMH.

. Touku pa3pbiBa U UX KJacCUPUKALIUS.
48.
49.
50.

[TpousBoaHas GyHKIHH, €€ TEOMETPUUECKUI M MEXaHUUECKHI CMBICIT.

YpaBHEHUS KacaTelIbHON U HOPMaJH K rpaduky QyHKIUH.

[TponsBogHas 0OpaTHOW 1 COXHOU (QyHKIMH. [Ipon3BOAHBIE OOPATHBIX TPUTOHOMETPHUIECKUX
(byHKIMHA.

Tabnuna npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.

[Tpon3BoiHAs CyMMBI, IPOM3BECHUS U YACTHOTO JIBYX (DYHKIIUH.

HuddepennmpyeMocTs GyHKIMH, CBSI3b MKy TU(depeHITNaIoM U TPOU3BOTHBIMH.
Juddepennman (yHKIMH, €r0 TreoMeTpUdecKuid cMbIci. VIHBapHaHTHOCTH (OPMBI 3amHCH
niepBoro quddepeHmmana.

[Tpumenenue auddepennnana s NpuOINKEHHBIX BHIYUCICHUH.

[TpousBonHbIe U MU GEPEHITNATBI BEICIINX TTOPSIKOB.

[TepBas u BTOpasi mpou3BOAHbIE (PYHKIINIA, 32 JaHHBIX TApAMETPUUIECKHU.

. OcHoBHBIE TeopeMbl au(PepeHITnaTBHOrO UcUncIeHus: TeopeMbl Depma, Poms, Jlarpanka,

Ko 1 ux npuMeHeHue.

IIpaBuno Jlonurans.

®opmyina Teinopa. [Ipencrasienne pynxuuii €, sin x, cos x, (1+x)* mo gpopmyie Teiinopa.
VY ci1oBUSI MOHOTOHHOCTH (DYHKIIWH.

OkcrpeMyMbl pyHKIHN. Heo0XoanMBble U 10OCTaTOYHBIE YCIIOBHSI JIOKAJIBHOIO 3KCTPEMyMa.
OTpickaHue HaNOOJBIIETO U HANMEHBIIETO 3HAYCHHUH (DYHKIIMU Ha OTPE3KE.
HccnenoBanust pyHKIMH Ha BBITYKJIOCTh M BOTHYTOCTh. TOUYKH meperuoa.

AcCUMNTOTHI PYHKIINH.

OO6mas cxema uccnenoBaHust QyHKIMM U IIOCTPOEHUs e€ rpaduka.

OcHoBHBbIE 3JIEMEHTapHbIE PYHKIIMH U UX CBOMCTBA.

2 cemecTp

[lepBooOpasnas. HeonpenenéHuuplii HHTErpai U ero CBOMCTBA.

Metoabl MHTErpUpOBaHuUs (MpocTeiine MpUEMbl MHTEIPUPOBAHMS, 3aMEHa NEPEMEHHOU U
WHTETPUPOBAHKE T10 YACTSIM).

[Ipocreiimme panmoHanbHble JPoOU U UX UHTETPUPOBAHUE.

PaznoxkeHne MHOrouneHa ¢ JEHCTBUTENBHBIMU KOX(QQUIMEHTAaMH Ha HENPHUBOAMMBIE
MHOXHUTENH. Pa3nokeHue pauuvoHaJbHBIX JpoOeil Ha mnpocreitmue. HHTEerpupoBanue
paMoOHATBHBIX (OYHKITHIA.

WuTerpupoBanue UpparioHAIBHBIX (PYHKITHIA.

WHTerpupoBanne TPUrOHOMETPUUYECKUX (PYHKIIMH.

3amayy, NPUBOMALIME K TOHATUIO ONPENENIEHHOro uHTerpana. OmnpeznesneHue HMHTErpaina
Pumana.

CaoiicTBa uHTerpana Pumana.

OCHOBHBIE KJTaCChl UHTETPUPYEMBIX (DYHKITHIA.

OnpenenéHHbIil MHTErpaj ¢ IEPEMEHHBIM BEPXHUM IPEJEIOM U €T0 CBOMCTBA.

@®opmyna Heiorona-Jleiitbnuna. 3ameHa mnepeMEeHHOW W HMHTETPUPOBAHHE 10 YacCTIM B
ONPEEIEHHOM UHTETPAJIE.

[IpunokeHne onpeneséHHOrO NHTErpaia K BBIYUCICHUIO IO N,

[IpunoxxeHre onpeaenEHHOro UHTErpaia K BBIYMCIEHUIO 00bEMA.
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Onpenenenne mmHbl ayru. [IpunoxeHne onpenenéHHOro MHTErpaja K BBIUKUCICHUIO JJIMHBI
IyTH.

HecoOcTBeHHbIE MHTErpabl ¢ OECKOHEUHBIMH MpeesiaMid OT HEOTPaHWYCHHBIX (PYHKIIMIA; HX
OCHOBHBIE CBOMCTBA U MIPU3HAKHU CXOJUMOCTH.

Omnpenenenue nuueitHoro npocrpanctsa (JIII). JIuHeiHas 3aBUCUMOCTh BEKTOPOB JIMHEHHOTO
npocTtpaHcTBa. basuc, koopauHaThl BEKTOpA.

EBkmunoBel  mpoctpancTBa.  HepaBenctBo Komm-byHnsikoBckoro. HopmupoBaHHblE U
METPUYECKHUE MPOCTPAHCTBA.

Onpenenenne JIMHEHHOTO onieparopa. MaTpuiia IMHEHOTO onepaTopa

CoOcTBeHHBIE 3HAUYCHUS U COOCTBEHHBIE BEKTOPHI TMHEHHOTO OIepaTopa U UX CBOMCTBA.
Oyukiuu Heckonbkux nepemeHHbix (OHII): onpenenenue, ob6nacte omnpeseneHus U 00IacTh
3HauYeHUH, rpaduK, YacTHbIC IPOU3BOIHBIC (OMIpEeIETICHHS, TEOMETPUUECKHI CMBICI).
YpaBHEHHUs KacaTeIbHOU INIOCKOCTU U HOPMAJIU K TOBEPXHOCTH.

[onmHoe npupamienne u nonuslii quddepennman @HIT. Heobxoaumoe u 10CTaTOYHOE yCIOBHS
maddepenmmpyemoctu OHIT.

[TonmHast npou3BOIHASI, YaCTHBIE MPOU3BOIHBIE C0XHOM DHIT.

Hessuabie pynkiun. JuddepenimpoBanue HESBHO 3aIaHHBIX (PYHKITUH.

YacTtHble npou3BoiHbIe U AU(hepeHIInabl BEICIINUX MOPSIKOB.

®opmyina Teinopa qs OHIIL.

[Ipoussognas ®HII o HanpaBiieHUIO.

I'paguent OHII u ero cBoiicTBa.

Heo6xoauMele U TOCTaTOYHBIE YCIIOBHSI 0€3yCIOBHOTO JIOKAJIBLHOTO 3KCTPEMyMa.

Haxoxpaenne HauboIbII1€r0 1 HAMMEHbBILIET0 3HaYEHUS (PYHKIIMM Ha 3aMKHYTOM MHOXXECTBE.
ONY 1-ro mopsjaka: onpenenenue, Gopmel 3anucu. 3agavya Komm, TeopeMa CymiecTBOBAaHUS U
€MHCTBEHHOCTH pelieHus 3agaun Kommn.

OcnoBubie kmaccel OJIY 1-ro mopsimka, WMHTETpUpyeMble B KBaapaTypax (ypaBHEHHUS C
pa3iensIUMICT TEPEeMEHHBIMH, OAHOpoAHble JIY W mpuBoxsdmrecs K HUM, JIMHEHHbIE
ypaBHEHHUSA U ypaBHeHUs! bepHyin).

Juddepenunanbabie ypaBHEHUs BRICIINX TOpsiikoB. 3anaua Komm. OJ[Y BeIcIINX MOPSIKOB,
JIOTTy CKAIOIIUE IOHMKEHHUE MTOPAIKA.

Jluneitnple udQepeHnaIbHbe  YpaBHEHUS N-ro mopsaka, ogHopoausie (JIOAY) wu
HeogHopoausie (JIHAY).

O6mas teopust JIOAY u JIHAY. Onpenenurens Bporckoro. OcHOBHAs TeOpeMa O CTPYKType
obmero pemenust JIOAY (JIHAY).

JIOAY ¢ mocrossHHBIMU KO3 DUITHEHTAMHU.

JIH/LY ¢ npaBoi1 4acThIO0 CIEUHUAIBHOTO BUIA.

Meron Bapranuuy Npou3BOJIBHBIX MIOCTOSIHHBIX s perenus JIHIY .

Hopmanbhnas cuctema JIY. I'eomerpuueckuii cMbicn pemienus. 3agaya Komm 17151 HopManbHON
Cay.

MeTton uckiroueHus 1uis pemienus HopmanbHoi CIY.

3 cemectp

[Ipeo6paszoBanue Jlamnaca u ero CBOMCTBa.
Tabnuira opurnHaIOB ¥ UX U300paKEHUH.

Pewenue /1Y u C/1Y onepauinOHHBIM METOJIOM.
Uucnossie psaasl. CXoauMocTs U cyMMa psaa. HeoOxoaumoe ycnoBue cxoauMocTH. JlelicTBus
C psAaaMH.
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Psanel ¢ nonoxkurenbHbIMU wiieHaMu. HeobxonnMoe 1 10cTaTOuHOE YCIOBUE CXOAUMOCTH.
Teopembl cpaBHEHUS. « ITATOHHBIE» PSJIBI.

Psnpl ¢ monoxkurenbHbIMU uiieHaMu. [Ipu3Haku CXOIUMOCTH.

3Hakouepenyomuecs psaabl. Teopema Jlelioauna.

3HaKoNepeMEeHHBIE PsAIbl. AOCOTIOTHAS M YCIOBHASI CXOAMMOCTH M UX CBOMCTBA.
OyHKIMOHATBHBIE psbl. O0JIACTH CXOAMMOCTH.

PaBHOMepHas cxonumocTs. [Ipusznak Beliepmtpacca.

CBoiicTBa paBHOMEPHO CXOASIIUXCS PSAIOB.

. Crenennsie psasl. Teopema Abens.
. Pagnyc cxonumoctu. CBOMCTBA CTENEHHBIX PSIIOB.
12.

Paner Teinopa u Maknopena.

. Paznoxxenue snemenTapHbix GyHKuui B psan Teitnopa.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

[IpuMeHeHHe CTETIEHHBIX PSI0B IS IPUOIMKEHHBIX BEIYUCICHHH.

Tpuronomerpuueckas cucrema Qpynkuuii. Psag @ypre ~[EPUOINY) X (YHKIMH.
Paznoxenne B psag Oypbe 4ETHBIX U HEYETHBIX (QYHKINH.

Psinpt @ypbe- €7 pAuuecKuX QyHKIU.

Paznoxxenue B psag @ypbe HEMEPUOANIECKUX (DYHKITHI.

Psn @ypre B koMIUIEKCHOH hopme.

3ana4u, MIPUBOJALINE K MIOHATUE IBOMHOTO U TPOMHOIO HHTErPajoB.

JIBOliHBIE, TPOMHBIE UHTETPAJIbl, UX CBOMCTBA.

BrluniciieHne KpaTHbIX HHTETPAIOB OBTOPHBIM HHTETPUPOBAHUEM.

3aMeHa [IEpEMEHHBIX B JJBOMHBIX HHTerpanax. [lepexos kK MOIspHBIM KOOpAXHATAM.

3amMeHa NEepEeMEHHBIX B TPOMHBIX MHTerpanax. llepexon K HWIMHAPUYECKUM U CHEPUUECKUM
KOOPIHMHATAM.

Onpenenenne, CBONCTBA U BEIYMCIIEHUE KPUBOJIMHEWHBIX HHTETPAJIOB 1-ro poaa.
Onpenenenne, CBONCTBA U BEIYMCIEHNE KPUBOJIMHEWHBIX HHTETPAJIOB 2-T0O POJA.

®opmyna ['puHa 1 €€ npuMEHEHHUE.

VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEWMHOTO UHTErpaia 2 poJa OT IIyTH UHTETPUPOBaHUS.
[IpunosxeHus KpUBOJIMHEUHBIX UHTETPAJIOB.

[ToBepxHOCTH M MX BUJIbI (OAHOCTOPOHHME, IBYXCTOPOHHUE, I1aJIKie). Borurcnenue miomanu
IJ1aJKOM MOBEPXHOCTH.

Onpenenenue, CBOMCTBA U BBIUKUCIEHHE TOBEPXHOCTHBIX HHTETPpaIoOB 1-ro poja.

Omnpenenenue, CBOMCTBA U BBIYMCIIEHUE MTOBEPXHOCTHBIX MHTETPaioB 2-ro poaa. @uzndeckuit
CMBICJI IOBEPXHOCTHOI'O MHTETpalIa 2-ro poja.

Teopema OcTporpaackoro.

®opmyina Crokca.

. CkansgpHble M BeKTOpHbIE mois. BekropHble nuHuM U ux auddepeHanbHble ypaBHEHUS.

Omnepatop ['ammibTOHA U €ro CBOKCTBA.

[ToTok, mUpKyISAUsA BEKTOPHOTO Mouisl. MIHBapuaHTHBIE ONpeeneHnss AMBEPTEHIIMM U pOTOpa
BEKTOPHOTO IOJIS.

[ToTeHnmanpHBIC MOJIS: ONpEIeIeHNE, CBOMCTBA, (PU3UUYECKUN CMBICIT POTOpPa BEKTOPHOTO TOJIS.
ConeHoupanbHble TOJIS:  ONpENEieHUe, CBOMCTBA. (DU3MUECKUH CMBICI JIUBEPreHIUU
BEKTOPHOTO IOJIS.

Onepatop Jlarnaca. YpaBuenue Jlamnaca.

4 cemecTtp

Axcuomatuka Konmmoropoa. CiaeacTBust U3 akCUOM.
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Kitaccnueckoe onpeneneHne BEpOSTHOCTH.

['eomeTpuueckoe onpeneneHne BEpOSITHOCTH.

CoBMecCTHBIE U HECOBMECTHBIEC COOBITHSI, 3aBUCHMbIE 1 HE3aBUCHUMbIE COOBITHUS.

VYcnoBHas BEpOATHOCTB. T€OpEMBI CII0KEHUS U YMHOKEHHUS BEPOSTHOCTEH.

®opMyiia OJITHOU BEPOSTHOCTH.

®opmyna bereca.

Cxema ucnbitanuit bepnymnu. ®@opmyna bepraysm.

OrnpesenieHre CIIy4ailHOM BEMMYMHBI. 3aKOH pacmupeneicHus, GyHKIHUS pacupeneieHus u e
CBONCTBA.

. JluckpeTHas ciyyaiiHasi BeJIMYUHA.
. HenpepsiBHas cityyaiinas BenuuuHa. [IIIOTHOCTE pacipeneneHus U €€ CBOKCTBaA.
. UncnoBble MOMEHTBI CIy4alHBIX BEIWYMH. MareMaTHUeCKOe OXHIaHUE, IOUCIEPCUs U HX

CBOMCTBA.

Pacnpenenenus bepnyinu, Ilyaccona, reomeTpuyeckoe U UX CBOMCTBA.

PaBHOMEpHOE 1 MOKa3aTeNbHOE pacIpeAeIeHUs U UX CBOMCTBA.

HopmasbHblii 3aK0H pacnpeneneHus U €ro CBOMCTBA.

Cucrema ciry4aiiHbIX BEJIUYMH, €€ 3aKOH PACIPEAEICHUS U YUCIOBbIE XapaKTEPUCTUKH.
KoppensiuronHnas cBsizb. Y CIOBHBIE XapaKTEPUCTUKU CITyYaWHbBIX BEJTUYMH.

['enepanibHas 1 BEIOOPOYHASI COBOKYITHOCTH, TOBTOPHAS M O€CIIOBTOPHAS BBIOOPKH.
Bapuanuonnslii psn, smnupudeckas (yHKUUS paclpeeNieHus, SMIUpPUYEcKas IIOTHOCTD,
rUCTOrpaMMa M IOJIMTOH YacToT.

OmnwucarenbHble CTATUCTHKH BHIOOPOYHOTO pacIipeieeHusl.

3ajaya OlLIEHHMBaHME TMapameTpa pacnpenesneHus. CpoiicTBa ouleHKH mnapameTrpa. OCHOBHbIE
METO/]Ibl TIOCTPOEHMSI OLIEHOK: MaKCUMAJIBHOTO IIPaBIONOA00US 1 MOMEHTOB.

[TonsiTue o cimydaiiHoil ¢yHKIMU (ciy4ailHOM mpouecce). Peanuszanust U cedeHue Cily4ailHOTO
npouecca. OyHKIUSA pacnpeeeHns U IIOTHOCTh PacHpeesieHns BEPOSATHOCTEH CIIy4aiflHOTO
nporecca.

HekoTtopeie Kiaccel Ciy4ailHBIX MPOLIECCOB: TMPOLECCHl € HE3aBUCUMBIMH CEUCHHSIMH,
HOpMaJibHbIE (TayCCOBCKHE) POLECCHI, MAPKOBCKHE.

OCHOBBI KOppPEISILMOHHOM TEOpUM CIy4YalHBIX IpoLEccOoB. MaremaTtndeckoe OKUIAHUE,
JWCTIEPCHS M KOPPEJSIIMOHHAS (YHKIHUS CIy4allHOTO TIPOIIECCa; MX BEPOATHOCTHBIA CMBICIH.
XapakTepuCTUKH TeJerpaHOro CUTHAJA, CIIy4aifHOW TapMOHHKH.

CranuoHapHbl€ Cily4aiHble IPOLECCH U UX 3PrOJUYECKHE CBONCTBA.

IIpuMepbl THNOBBIX TEOPETHYECKUX BONIPOCOB
(YpoBeHb yCBOCHHUS Y/10BJIETBOPHUTEIbHO)

1 cemecTp

JleCTBUTENbHON YaCThI0 KOMIUIEKCHOTO YUCIA Z = X + [y Ha3bIBAeTCSA
KoaddunmenToM mpu MHUMOHM 9acTH KOMIUIEKCHOTO YHCTa Z = X + [y Ha3bIBaeTCA
ConpsEHHBIM K KOMIJIEKCHOMY YHCIy Z = X + [y Ha3bIBAETCS YUCIIO ...

3anmucath (OpMyITy YMHOKECHHUS KOMIICKCHBIX YHCET B TPUTOHOMETPUIECKOH (hopMme.
3anucatpb popmyiay Myaspa

3anmcarh GopMyITy AeTICHUS KOMIUICGKCHBIX YUCENl B TPUTOHOMETPHUIECKON popme.
3anucath hopmyinsl Kpamepa nns pemenust CJIAY

TpaHcroOHHPOBAHHOM MaTpuUlIeH K MaTpuile A Ha3pIBaeTCs ...
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Marpuiia A Ha3bIBa€TCs AMArOHAIBHOM, €CIIH ...

OO6parHoii MaTpuleil k MaTpule A Ha3bIBaeTcs ...

Panrom matpuibl A Ha3bIBaeTCs ...

CJIAY Ha3bIBaeTCsl OTHOPOJHOM, €CIN. ..

CJIAY Ha3bIBacTCs COBMECTHOM, €CIIH. . .

CJIAY Ha3bIBaeTCsl HEONPEEAEHHOM, eclu. ..

CJIAY Ha3biBaeTCs onpeaenéHHoM, eci. ..

3anucath hopmyIupoBKy TeopeMbl Kponekepa-Kamnemmm

Tpu BekTOpa Ha3bIBAIOTCA KOMILJIAHAPHBIMHU, €CJIH ...

CkansspHbIM MTPOU3BEICHUEM BEKTOPOB aub nasbiBaercs ...

3anumuTe HeOOXOAMMOE U JOCTATOUYHOE YCIOBUE MEPIEHIUKYIIPHOCTH IBYX BEKTOPOB.
3anuiuTe onpeeaeHue NpaBoil TPOUKH BEKTOPOB.

BEKTOPHBIM [POU3BEICHHEM BEKTOPOB d1b HasbiBaeTcs ...

3anummTe He0OX0IUMOE U JOCTATOUHOE YCIOBUE KOJITMHEAPHOCTH IBYX BEKTOPOB.
CMeIIaHHBIM POU3BEICHHEM TPEX BEKTOPOB d, h1¢ HaskIBaeTCH ...

VYpaBHEeHHeE MJI0OCKOCTH M0 TOYKE U BEKTOPY HOPMaJIU UMEET BU ...

. 3anucath ypaBHEHHUE TUIOCKOCTH M0 TPEM TOUYKaM.
26.
217.

3amnucathb (GopMyJTy Ui HAXOXKACHUS YIJIa MEKAY ABYMS IJIOCKOCTSIMH.
3anucaTh KAHOHUYECKOE YpaBHEHHUE MPSIMOI Ha IJIOCKOCTH.

. 3anucarb ypaBHEHHs IPSIMOI B IPOCTPAHCTBE MO ABYM TOUKaM.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

3anucarh napaMeTPUUCCKUE YPABHEHHUS IPSIMOM.

3anucarh yCIOBUsI NEPIICHIUKYIIIPHOCTH JIBYX MPSMbIX Ha IMIOCKOCTH.
3amnmcarh yCIOBHSI MAPALUICIBHOCTH ABYX MPSIMBIX B IPOCTPAHCTBE.
3anmcars GopMyITy ISl HAXOXKICHUSI YTIIa MEK/ITY IPSMOM U IIOCKOCTHIO.
®Oyukuusa y = f(x) Ha3bIBa€TCs YETHOM, €CIH ...

Oyukiws y = f(x) Ha3bIBaeTCS OrpaHHYCHHOM, €CIIH ...

Oyukius y = f(x) Ha3bIBACTCS MEPUOIMICCKOM, ECIIH ...

Yucino A Ha3bIBaeTCsI PEIETIOM TTOCIIEI0BATENIbHOCTH {ay, }, ecnu Ve > 0 ...
3amnucatp onpeneneHue npeaena GyHKIuu B Touke mo Komrm.

Oyukus a(x) HaspIBaeTCs OECKOHEYHO MaJIOi B TOYKE X, €CIIH ...
CdopmynupoBath TeopeMy O Mpejiesic MOHOTOHHOM TOCIIeI0BATEILHOCTH ((PYHKIINH).

BeckoneuHo maisie B Touke X, GyHkmu a(x) u f(x) Ha3bIBAIOTCSA SKBUBAICHTHBIMHU, €CIIH ...
. CocTaBUTh TaOIMITy SKBUBAJICHTHBIX OECKOHEYHO MAITBIX (DYHKITHH.
42.
43,
44,

Oyukiust y = f(x) Ha3bIBACTCS HEMPEPBHIBHOM B TOUKE Xy, CCIIH ...
Touka x, Ha3bIBAETCS TOUYKON yCTPAHUMOTO paspbiBa QyHKIuH Y = f(x), ecii..
Touka X, Ha3bIBACTCS TOUKOU pa3pbiBa C KOHEYHBIM cKaukoM GyHKImu y = f(x), ecnu ...

. Touka x, Ha3bIBaeTCs TOYKOM paspbiBa 2 poaa pyukuuu y = f(x), eciu ...
46.
47.
48.
49.
50.
51.
52.
53.
54.

Oyukius y = f(x) Ha3bpIBaeTCS HENPEPBIBHOM Ha oTpe3ke [a, b], eciu ...
CdopmynupoBatb TeopemMy 00 oOpalieHnu B HOJb (DYHKIIMH, HETIPEPHIBHOM HA OTPE3KE.
CdopMynupoBaTh reOMETPUUECKHI CMBICT TPOU3BOAHON (DYHKITHH.

CdopmynupoBaTh MexaHUYECKHH ((PU3NIECKUIT) CMBICIT POU3BOTHOMN (PYHKITHU.
3amnucats popmydy jorapudmuyeckoro auddepeHunpoBaHus.

CocTaBuTh TaONHILy TPOU3BOIHBIX.

CocraButh Tabnuiy auddepeHunanos.

3anucatb (GopMyITy Uil BBIYUCICHHS TPOU3BOIHON MapaMeTPUUECKU 3aJaHHON (DyHKITHH.
VpaBueHne HopManu Kk rpaduky GyHkuuu y = f(X) B TOUKE X, UMEET BUJI ...

Jate onpenenenue auddepeninana GyHKIIHH.



56.
57.

58

60.

61

66.

67.
68.
69.
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15.
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18.
19.

20.

21

CdopmynupoBaTh HEOOXOUMOE M IOCTATOYHOE yclIoBUE MU ()epeHIIUPYyEMOCTH.
CdopmynupoBaTh ITOCTATOYHOE YCIOBHE Bo3pacTaHus (GyHkiud y = f(Xx) Ha HHTepBaie

(a,b).

. ChopmynupoBats gocrarouHoe ycioBre yobiBanus Gpyukmun y = f(x) Ha unrepsaine (a, b).
59.

CodopmynupoBarh HEOOXOAUMOE YCIIOBHE JKCTpemyMma GyHKIMH Yy = f(X) B TOuKe X,
(Teopema depma).
JlaTh onpeneneHue CTallMOHAPHON TOUYKH (PYHKITHH.

. CopMymupoBaTh J0CTATOYHOE YCIOBUE SKCTpeMyMa GyHKIMH Y = f(Xx) B TOUKE X.
62.
63.
64.
65.

3anmcars GOPMYIHUPOBKY TeOpEMBI Jlarpanxa
Oyukius y = f(x) Ha3bIBaeTCs BBIMyKIION Ha uHTepBane (a, b), eciu ...
®yuknusa y = f(x) HasbBaeTcs BOrHyTol Ha uHTepBane (a, b), eciu ...
CdopmynupoBaTh J0OCTATOYHOE YCIOBHE BBHIMYKIOCTH GyHKImMU Yy = f(X) Ha wuHTEpBaie
(a, b).
ChopMynupoBaTh JOCTaTOYHOE YCIOBHE BOTHYTOCTH (yHKIMH y = f(X) Ha uMHTEpBaie
(a, b).
JaTb onpenenenue ToUky nepernda rpaguka GyHKIUH.
JlaTh onpejie/ieHHe HAKJIIOHHOM aCHMIITOTHI K TpaduKy (yHKIIHH.
JlaTh onpejie/ieHne BEPTHKAIBHON aCHMITOTHI K TPpapuKy QyHKIHH.
2 cemecTp
CocTaBuTh TaOJIMILy HEOMPEAEIEHHBIX HHTETPAIOB.
IMpuBecTr GopMyITy 3aMEHBI TIEPEMEHHOTO MO 3HAKOM HEOTPEICIEHHOTO HHTETPAIA.
IMpuBectr GopMyJTy HHTETPUPOBAHMS 110 YACTAM B HEONPEAEIEHHOM HHTErPAIa.
Jlath onpeeleHre HHTErpaibHo cymmbl Gpyrkmmu y = f(x) Ha otpeske [a, b].
3amucath onpe/eneHue f; f(x)dx.
CdopmynupoBats TeopeMy 0 cpeaHeM 3HaueHnn Gpyrkuun y = f(x) Ha oTpeske [a, b].
JlaTh onpejie/ieHne HHTErpajia ¢ IEPEMEHHBIM BEPXHUM IIPEIEIOM.
3anucatsb popmyny Heiotona-JleitOnuma.
IMpuBecTr GopMyITy 3aMEHBI TIEPEMEHHOTO MO 3HAKOM OIPEACIEHHOTO HHTErpaa.

. [lpuBecTr hopMyITy HHTETPUPOBAHUS TI0 YACTSIM B OTIPEICIEHHOM HHTETpaa.
.Ilnmomane ¢urypsl, 3amanHoii ypaBHenueM 1 =1(@), @ € [a,f], B momspHoii cucreme

KOOpJUHAT, BEIYUCISETCS 110 hopMyIie

. JlnuHa KpuBOM, 3ajmaHHOM ypaBHenueMm y = f(x),x € [a, b], B npaMOyronsHO#i IeKapToBOM
b

cHCTEME KOOPAMHAT, BEMUCIAETCs 110 Gopmyne 4= ..

OG6bem Tena, 00pa3oBaHHOTO BpaieHneM rpaduka ¢pyukiun y = f(x), x € [a, b], Bokpyr ocu
Ox Beruucnsercs mno popmyie V =

JlnvHa KPHUBOIA, 3a1aHHON ypaBHeHHeM 1 = 1(@), @ € [a, f], B nonspHO# cucTemMe KOOpAUHAT,
BBIMHUCIISETCA 10 popmyse 4= ...

JlaTb onpeienieHre HECOOCTBEHHOTO HHTErpajia IepBOro poJa.

JlaTb onpeienieHre HECOOCTBEHHOTO HHTErpajia BTOPOro poja.

PasmepHocTbI0 TMHEHHOTO TipocTpaHcTBa (L, +,-) Ha3pIBaeTcs ...

Jate onpenenenue O6aszuca auHeiHOro poctpanctsa (L, +,°).

CdopmynupoBath OIpeAeICHUE JIUHEWHON 3aBHCUMOCTH CHCTEMBI JJIEMEHTOB JIMHEHHOTO
npocrpanctsa (L, +,7).

ChopmynupoBath HCOOXOIUMOE U JJOCTATOYHOE yCIIOBHS JINHEHHOW 3aBUCHMOCTH.

. 3anucars Olpeie]IeHue METPUUYECKOr0 IPOCTPAHCTBA.
22.

3amucarp onpenereHne HOpMUPOBAHHOTO TIPOCTPAHCTBA.



23.
24.
25.
26.

27.
28.

29.

30.
31.
32.

33.

34.
35.

36.
37.
38.
39.

40.

41

42.
43.

44,

45.
46.
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3anucaTh ONpeeIeHUE eBKINI0BA IPOCTPAHCTBA.

3anucaTh, KaK1e 3JIEMEHThI €BKJIM0BA IPOCTPAHCTBA HA3BIBAKOTCS OPTOrOHAIIbHBIMHU.
3anucath HepaBeHCTBO Komm-byHsikoBckoro.

Omneparop A, oToOpaxaromuii JTHHEWHOE MPOCTpPaHCTBO V B cebs, Ha3bIBaeTCs JTMHEHHBIM,
€CJIM OH yJIOBJIETBOPSIET CIEAYIOIINM JBYM YCIOBHUSM ...

Uwucno A Ha3pIBaeTCss COOCTBEHHBIM 3HAaUYCHHUEM JIMHEHHOTO orieparopa A, ecnu ...
CoOCTBEHHBIM 3JIEMEHTOM (BEKTOPOM) JTIMHEHHOTO omnepaTopa A Ha3pIBaeTcs ...

o . 0z
3anucath ONpeAeIeHUE YaCTHON IPOU3BOJHON o byukinn z = f(x,y).

3anmcath onpenenenne audpdepennunana Gyuxuuu z = f(x,y).

Judpepenman BToporo nopsiaka ais Gyskuun z = f(x, y) Haxoaurcs 1o popmyie d2z = -+
CodopmynupoBath goctatoynoe ycioBue aupdepenuupyemoct ¢ynkuun z = f(x,y) B
touke My (xg, Vo).

o o . 0z
3anucarth T€OMETPUUYECKUN CMBICT YAaCTHOW IMPOU3BOIHOU P ¢yukuuu z = f(x,y) B Touke
x

Mo (x, o)

JlaTh onpeIeneHne POU3BOIHON GyHKIEA U = f (X, Y, Z) 110 HAIPABICHHIO BEKTOPA [.
3amucaTh ypaBHEHHE KacaTelIbHOW IUIOCKOCTH K Tpaduky ¢yukiuu z = f(x,y) B Touke
Mo (xo, yo)-

3anmcaTh ypaBHeHHE HOpMaiH K rpaduky dyuknuu z = f(x,y) B Touke My (X, Vo).

JlaTb onpeseneHne ToYKn Makcumyma dyrkimn z = f(x,y).

CoopmyiupoBarh HEOOXOAMMOE YCIOBHE OJKCTpeMyMa ¢yHkiuuu 2z = f(x,y) B TOuKe
Mo (x0, o).

ChopmymupoBath JI0CTATOYHOE yCIOBHE dKCTpeMyMa (GyHKuuu z = f(x,y) B CTallMOHAPHOMN
touke My (xg, Vo).

3anucathb oOmmid B AudPepeHIInaIbHOr0 YPaBHEHUS ¢ Pa3ACISIFOIIUMUCS TEPEMEHHBIMH.

. 3arucarb OOmMil BU JIMHEHHOTO HEOJHOPOAHOTO A depeHnnanbHOro ypaBHEHUs IEPBOTO

TOPSIIKA.
Coopmynuposarts 3anauy Komu s nuddepennnansaoro ypasaenus y' = f(x,y).
UTtoObl MOHM3UTH TOPSIAOK Au(GepeHIInaTILHOTO ypaBHEHUsT F (x, yO yk+1) y(”)) =0

Haao CACIaTb 3aMCHY nepeMeHmeu( ) = e HpI/I 9TOM IMOPANOK YPAaBHCHUSA IMOHU3UTCA Ha

3anucaTh OOIMH BUJA JIMHEHHOTO OJHOPOAHOTO AH(QPEepeHIHATBHOTO YpaBHEHUS N —TO
Mopsi/IKa.

CdopmynupoBaTh Teopemy o cTpykType obiiero pemierus JIOAY n —ro nopsiaka.
CdopmynupoBatb Teopemy o CTpykType oduiero pemenus JIHAY n —ro nopsaka.

3 cemecTp

CdhopmynupoBaTh HEOOX0AUMOE YCIOBHUE CXOIUMOCTH YUCIOBOTO psfa.

3anucath (OPMYIHMPOBKY TIEPBOW TEOPEMBl CpaBHEHMS JJS PSOB C TOJIOKUTEIbHBIMU
YIEHaMHU.

3anucath GopMyIUPOBKY Ipu3Haka JamamoOepa.

3anucaTh GOpPMYITUPOBKY anredpandeckoro npusHaka Komu.

Cdopmynuposath Teopemy JIeHOHUIIA O CXOAUMOCTH 3HAKOYEPETYFOITUXCS PSJIOB.

Jlath onpenenenne abCOMIOTHO CXOSIIET0oCs YUCIOBOTO psa.

3anucath GOPMYIUPOBKY TeOpeMbl AOes.

3anucath GopMmyabl BbelUHMCICHUA Kod3(duuuentoB dDypre 2l-TmepuOaMUECKO UETHOU
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19.

20.

(hyHKIIH.

3anucath (GopMynbl BblUuCIeHUS Kod(pduuueHtoB PDypre 2Zm—nepuoaAndecKoi HedeTHOU
(GyHKIHH.

3amucath (opMynel  BeMHUCIEHHS KodpduuueHToB @Dypbe 2l-mepuomudeckoil 4eTHOM
(yHKIIMM B KOMIUIEKCHOU (hopme.

. 3anucath onpeeseHre CPeJHEro 3HaueHus HerpepbiBHOU GyHkuuu f (X, y) B obmactu D.
12.
13.
14.
15.
16.

3anmcath hopMyiTy mepexoja B TPOIHOM HHTETpalie K cPepruuecKoil cucteMe KOOpIuHar.
3anucath GOpMyITy BBIUKCIEHHS KPUBOJIMHEWHOTO HHTErpana 1 poaa.

3anucath hopmyIupoBKy TeopeMbl OcTporpaackoro-Iaycca.

3anucath GopMyIly BBIYUCICHUS MOBEPXHOCTHOTO UHTErpajia 1 poxa.

3anucaTth (HOpMYITy BBIYHCICHHsS] KPUBOJIMHEHHOTO WHTErpajga | poja B MOJSPHOM CUCTEME
KOOpJIUHAT.

3anucath GopMyIUpPOBKY TeopeMbl CToKca.

4 cemecTp

AKCHOMBI TEOPUHU BEPOSITHOCTEN

CoBMeCTHOCTb COOBITHIH

HesaBucumocTs coObITHI

dopmyiia NOJIHON BEPOATHOCTU

®opmyna batieca

Crnyualinas BelnMYuHA

Marematnueckoe 0KUAAHUE U TACTIEPCUS CITyYalHON BEJIUYUHBI
HopmansHoe pacnpeneneHue

Bei0opka, onucarenbHble CTaATUCTUKU

. Be1OopoYHBIE MOMEHTHI,

. OuleHka napameTpa pacrpeaesieHust

. OCHOBHBIE CBOMCTBA OLIEHOK

. [loHsiTHE CTAaTHCTUYECKOW TUIIOTE3BI.

. IIpoBepka rumnore3a 0 3HaYCHUH NIapaMeTpa paclpeaeIeHUst

. IIpoBepka rumnoTessl 0 3aKOHE PaCIpeIeICHUS

. Metoa MakCUMalbHOTO TIPaBIOTO 100U

. [lonsiTre o cmyyaitnoil pyHkIMH (cmydaifHoM Tporiecce). Peanu3aius u cedyeHne CIry4aitHOTO

nporecca.

@yHKIMS pacIpeeNIeHNs U IUIOTHOCTh PaclpeieeHHs BEPOSTHOCTEN CIIydaliHOTo Mpolecca.
HekoTtopele Kimacchl Ciy4allHBIX TPOIIECCOB: MPOLECCHl C HE3aBHUCUMBIMH CEUYEHUSMU,
HOpMaJibHbIE (TayCCOBCKHE) IPOLECCH], MAPKOBCKHE.

OCHOBBI KOPPEJIAIMOHHON TEOPUHM CIIy4YalHBIX MpoleccoB. MaTeMaTnueckoe OXXUAaHue,
JHCTIEPCUS ¥ KOPPEISIIMOHHASL (DYHKIUS CIIy4aifHOTO TPOIIECCa; MX BEPOSITHOCTHBIA CMBICIL.

IIpumepsl THNIOBBIX 32124 (YPOBEHb YCBOEHHUSI Y10BJIE€TBOPHUTE/IbLHO)

1 cemecTp
3amucarhb 9icI0 Z = —V3 + 3i B TPUTOHOMETPHYECKOH (opmMe
. 1-i | 2+i
Brruucnauts B anredpandeckoit popme i T3
l =1
N300pa3uth Ha KOMIUIEKCHOW IIJIOCKOCTH MHOXECTBO TOYEK, 3aJlaHHOE YCIOBUSMU

{Iz—iIZZ
Rez<1



10.

1.

12.

13.

14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24.

Boruncnuts o popmyne Myaspa (\/§ - i)6

o 3 . o
. Haiit Bce xopHu V—2 — 2i 1 n300pa3uTh X Ha KOMIUIEKCHOM IIIOCKOCTH.

Pemuts ypasHenue z3 + 27 = 0 B KOMILIEKCHBIX YHCJIAX.

-2 2
1 5 -6
Hansl Mmatpunel A=| 3 4 |u B= (2 5 3). Haiitu 2A" +3B.
-5 -6

2 3 10
Ilycts A=|3 1|, B= ( ) . Hatitu AB u BA, eciay 3TO BO3MOXKHO.

-1 5 4 2
2 3
-2 3 -4
. Bpraucnurts onpenenurens | 1 2 1
-3 2 -1
1 2 3
Paznoxwuts onpenenurens (—1 0 1] mo anmemeHTaM BTOpPOro CTONONA.
1 1 4
2x,—x, +x; =1,
Pemmts cucremy < 2x, +x; =1, MetozioM Kpamepa.
2x, +x; =1

5x, —x, +7x; =-2,
Pemmuts cucremy <3x,+2x,—2x; =5, MaTpuUuHBIM METOJOM (C MOMOLIBIO OOpaTHOM
X +x,—x;=2
MaTpUIIbI).
X, +3x, = x5 +6x, =0,
Pemuthb cucremy 4 X; +X, — X5 +2x, = -6, meromom ['aycca.
X; +5x, = x5 +10x, = 6.
Jlaus! 1Ba Bektopa @ = (2,1,—1),b = (1,0, 2). Boruucauthb (&, E) u [d, l_)].
OIpe/IeTHTb YTOM MEXK/Ly BEKTOpaMH 2 =—i+j u b=1—2j+2k.

Haiitu (55+3BX25—B), eciu |§| =2, E|=3, alb.

Jlaus! Tpy BekTopa: a =1—3j+4k, b=3i—4j+2k u ¢ = —i + j+ 4k . Beraucauts np;..a.
Haiitu momans Tpeyronsuuka ABC, ecin A(0;0;1), B(1;-1;1) u C(2;0:4).

HaiiTy 1uIoma/p napauieorpamMma, IOCTPOEHHOTO Ha BeKTOpax d = 27 + 7 u b = 31 — 47,
comn |7] = 2, |7 = 1u (M,7) ==,

Kommnanapsst i Bektops a(l;1;1), b(0;:2;-1) u (- 1;0;3)?

Haiitit 0GbeM mapasuiesenuiie/ia, MOCTPOeHHOro Ha Bektopax a(— 1;0;1), b(2;1;-2) u ¢(1;-1;0)

Ilpu Kakuxm u n BeKTops! a = (1;m;—2) 1 b = (- 2;3;n) KoMHEapHEI?
Haiitu koopauHaTsl opra Bekropa a = (2;-3;6).

3anmcath ypaBHEHHE TNpsMOH, npoxoxsmed depes M (1, —2) NepHeHIUKYJISIPHO MPSIMOMH
2x—3y+5=0.
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38.
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41.

42.

43.

44,

45.

o o x-1 +2 z
Haiitu yron mexny npsmoi - = yT = —] M IJIOCKOCTBIO 2x—y+3z—7=0.
3anucarh ypaBHEHHUE IUIOCKOCTH, MPOXOIALICH uYepe3 Hadajao KOOpAUHAT NEPHEHAUKYIISPHO
x+y+z—-7=0,

2x—y+11=0
HaiiTi ypaBHEHHME ILIOCKOCTH, MPOXOAsMmedl 4epes Touky M,(2;2;—2) u mapaiensHoOi K

MpAMOi {

IJIOCKOCTH X —2y—3z+1=0.

y—-1 z+1
=
3amucaTh ypaBHEHHE IUIOCKOCTH, MPOXOAAmied depe3 Touky (2;1;0) mepmeHauKyIspHO K

. . X
Haiitu Touky nepecedenus npsiMon ) = C TUIOCKOCTBIO X + 2y + 3z —-29 =0.

x+1 y+1 z-2
-2 3 I
3amucarh ypaBHEHHE IUIOCKOCTH, Tipoxosmiei yepes Touku A(3;0;0), B(0;0;1) u C(0;-2;0).

psIMOM

3anucarh KAHOHMYECKHE YPABHEHUS TPSIMOiA, mpoxosiuei uepes Touky (1;—1;0) mapamiensHo
npamoit X =2t, y=1-t, z=3.

Hanwucars ypaBHEeHHs NPAMOM, Ipoxosiieil yepe3 Touky M(— 2;1;—1) mapasienbHo npsMoH,
npoxozsmiei uepes ase roukn A(3;-1;4) u B(L;1;3).

Jlis tpeyronbuuka ABC, rne A(1;1), B(5;3) u A(7;5) 3anucars ypaBHenue Meauansl AM u
BBICOTHI BM.

3anmcaTh ypaBHEHHE MpsMOH, mpoxosmeii sepes Touky A(2;3) m obpasyiomteit yrom 30° ¢
OCBIO OpJIMHAT.

3amucarh ypaBHEHHE TPIMOI, Tipoxosiieit yepe3 Touky (1;—1), mepreHanKyIspHO K IpAMON
x—-3y+5=0.

x2-5x+6
x2-12x+420
n?+3n-7
(2n+1)2-n2
2
. X“ -9
Brruncnurte llm—2
x->3x°—-2x-3

. AX+3-2
Boruucaurs Im——
x—1 x—1

2 X
) -1
Berunciute llm(iJ

x>0\ x2 4x -2

Beraucnuts lim,

Beraucauts lim,,_, o

n-1
. (n=5
Boraucauts lim
n—oo\ N+ 3

. sin3x
Broraucnuts lim
x—0 ex -1

_Inf1+2x?)
Brrauciautb hmﬁ
x-0 3x° +X

tgnx

Beruucnoure lim
x>2X+2

2
[Toctpouts rpaduk Qynkuum f(x)= {3_)( mpux <1, uccieoBaTh 3Ty (YHKLIHIO Ha

x+1 mpux>1.
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59.

60.

61.

62.

63.

HETIPEPBIBHOCTD B TOUKE X, = |

cosVx
x2+sin3 x

Boraucnute mpou3BoaHY0 QYHKIHA Yy =
BBIYHCITHTD TPOM3BOHYIO y =sinx-5>" -Inx.
Haiitu nuddepenunan pynkuum y = ln(x2 + l) IpU Iiepexo/ie OT TOUKH X, = 0 K Touke x =1.
3anmcaTh ypaBHEHHE KacaTelbHOl K rpaduky GpyHKimu y = vV5x + 4 B Touke xo = 1.
Haiitu nepBy1o npou3BOHYI0 TapaMETPUUECKU 33JaHHON (DYyHKIIUU {y B tz e

X =t~ +3t.
YpaBHeHue IBWKEHHs TOukd mo ocn Ox ecth X =100+ 5t—0,001t>. Haiitu ckopocts
yCKOpeHue Touku B MoMeHT Bpemenn t=10.
TIpu6IHKEHHO BBIYUCINTH 3HaueHue Y(X ), HCHONb3ys nepBbiil nuddepeHnyan, eciu y = Ux,
x=3L2.
Muorounen Teitnopa P,(x) s dynkuun y = e npux, =0 nmeer Bux B (x)=...

1/2

Muorounen Teiinopa P, (x) a1 dyskmun y =(1+x) " npux, = 0 umeer un P (x)=...

Haiiti HanGoIbIIee H HAMMEHBIIEE 3HAYCHHMS QYHKIHE y = 2X° —21x* +36x —10 Ha oTpeske
[0,3].

Haiiti Touku nepern6a rpaduka GpyHkmnn y =x* —6x° +12x? +7x = 5.

HccnenoBath Ha 9KCTpeMyM (QYHKIHIO Y = (x - 5)eX .

HaiiTi IpoMesKyTKH BO3pacTaHus H yObIBaHus GyHKIMH Y = 2X° +3X° —12X +5
3

X
Haiitu acumntoTsl pyHKIMn Y =—
x° =3
44
[IpoBecTu moaHOE MCCIeI0BaHUE U TOCTPOUTH rpaduk QyHKIMH y = Xt
p A p p YHKIHH y = )
2
. X" -9
Beruucnauts npenen 11m2— 1o npaswity Jlonurans

x3x”—2x-3

. sin3x
Beraucnuts npenen lim — 1o npaswity Jlonurans

x—=0e" —
. tgmx
Borancnuts npepen lim 1o npaswity Jlonurans
x—>-2X +
2 cemecTp
2x+3)edx =
Brrunciurs j ( )e
Sdx
=
Boraucmurp © X +2x-3
dx
Bbruucauts © X1nX
e*dx
Brraucuts | X
e +3
xdx

Bbraucaurh [————
V3-x*



10.

11.

12.

13.

14.

15.

16.

17.

18.

Beraucants [ x cos 3xdx

1+In(x+2
Brrunciurs Jﬂdx

X+2
Bobruncimuts | L dx

(x=1)(x-2)

x3dx
Brraucauts | - =
X°—6x+5

dx
x% —4x+8

\/;dx

Bemaucnute |[———
I 1+ \/;

Berumcuts V4 —x%dx
dx
4—5sinx
dx
3sinx —4cosx

Beryuciuts |

Brraucuts |

Boraucauts |

sin2x dx
Brraucauts [ —————

3+4sin®x

2x+5
BerauciauTs naTETpan J.—dx )

> (x=1)(x=5)

BhIYMCIIUTE HHTErpa |, 01(2x + 3)e>*dx

Toodx
Bbruuciuts unrerpan [ ———
03+2cosx
. . 2 3x
. Haiitn nuiomans o6nacty, orpaHudeHHod kpusbiMn y =X/ n y=2- = » SANAHHBIMH B

MPSAMOYTOJILHON AEKAPTOBOM CUCTEME KOOPIUHAT

. Haiity numomazis burypbl, orpaHieHHON KprBoii y =Inx u npsaMbiMu x =¢, X =¢2, y=0.
. " %

. Haiitu nnmny myrm kpusoii y =2x72, 0<x<11

1

. Haiftu oOBbem Ten, oOpa3oBaHHBIX BpamleHHEM (UTYpBI, OrpaHHYCHHON JMHUSAMH ) =—,
X

y=0, x, =1, x, =2 Bokpyr ocu Ox.

. BeIuucIMTh HECOOCTBEHHBII HHTErpan | ——— -

e

+o0 x4dx
|
1 2

. Haiitu coOcTBEeHHBIC uncia MaTpuipl 4 = ) 1)

2 2
. B cootBetcTBUUN ¢ KpuTepuem CuibBecTpa KBajapaTtuuHas ¢opma 3x; +4x,x, +2x, sBisercs

26.
27.

Ecmu z=x"y" +5x, 10 dz= ...

o 0z dz .
Haiitu = n —, ecmn z = x3y + e uy =sinx.

dx



9.

28.

29.

30.
31.
32.
33.

34.

35.

36.

37.
38.

39.
40.

41.

42.

HWccrenoBath Ha CXOJUMMOCTD P ).

dz

Haiitu > o z=xy"+e”, y=t u x=Int.

Ecmn z=xy” +cos(2x+5y), 10 d’z= ...

Haiiti yacTHbIC IPOM3BO/IHBIE IEPBOTO MOPSIIKA ISt PYHKIMU Z = X&' + ln(xy2 )

Haiitu gradu, eciiu u = cos(xy)+ 2°x - 2°y?.

Haiiti HanpaByieHne HAMGOIBIIEr0 H3MeHeH s (BYHKIMH z = Xy~ — xy® B Touke (2:1).

Haiitn pousBomuylo GyHKIMH z=x —xy+y> B Touke M(I;1) B HampapieHuu BeKTOpa
2(6:8).

Haiiti cTarmoHapHbie ToukH GyHKIun z = 3x°y +y> —18x — 30y .

. . , ¥ CO0S2x
Haiitu oOmee pemenne nUHEHHOTO IUQQepeHINaIbHOr0 YpaBHEHUS ) +— =
X X

METOJIOM Bapualyy MPOU3BOJIBHON MTOCTOSSHHOM.
Pemute 3amauy Komm mns smaelHOTo muddepeHIMATILHOTO YPaBHEHHS MEPBOTO TMOPSIKA

'Y
-——3x, 1)=4.
Y X y()

3amnucarh QyHIaMEHTAIbHYIO CHCTEMY PEllIeHni ypaBHeHus y" - 5y" +9y' -5y =0.

Haiitu oOmee pewenue JIOJY, ecnu KOpHU €ro XapakTEpUCTUYECKOTO YPABHEHHUS HUMEIOT
BU: kl = _2 N k273’4 = 0 N k5,6 = 3 .

Haiitu obmiee pemenne JIOAY y"—2y'+5y=0.

Haiitu o6mee pemenue ypapaenus )" —2)'—3y =e** no Bumy npasoii yacTy.

Pemmurs JJHAY y' +4y = METOAOM BapHalliy MPOU3BOJIbHBIX ITOCTOSTHHBIX.

sin2x
. X =X + 4y,
Haiitu ol1iee perienue CUCTEMBI 3 | .
v =2x+3y.
3 cemecTp
2 3n” +1
HccnenoBaTh Ha CXOIUMOCTbD Psifl Zﬁ
n=l XN —

© 2+(-1)

a1’ +5n

® 1
3
HccnenoBaTte Ha CXOAUMOCTD PsI > ntg (—]
n=| n

» (n+l)!

HccnenoBaTh Ha CXOOUMOCTD s >, ——~

HccnenoBath Ha CXOAUMOCTD PSIT Y pyeq (
HccnenoBaTh Ha CXOAUMOCTD PSIT Y petq
Haiiti painyc cXOIUMOCTH CTEIICHHOTO PSAa )y q

Haiiti nHTEpBat CXOAMMOCTH CTEIIEHHOTO Psijia ),y — %

n=1 8n
2n+1)‘"

3n+5

(="

n

(x—2)"
n-3n

(x=5)"
n+3)-2n

3anucaTh paznoxxkeHue B psjg Makinopena QyHKIuM y = sin 4x

-1
10. Pa3noxuTh QyHKIMIO y(x ) B psJ IO CTENEHAM (X_XO) ,ecmn y=¢€ ,X,=3



0.2 ginx
11. Berancinuthb f
0o X

dX ¢ TouHOCTBIO ¢ = 10 ~

12. Berauciuts ko3ddunuent Dypoe a,2m-nepuogndeckoit pynkuun y = f(x), ecma.f(x) = x%,x €
(—m, ).

13. Boruucnuts kodbduimentr dDypoe b,2m-nepuoanueckoit ¢yukuumun y = f(x), ecmu.f(x) =
|x|, x € (—m, ).

14. Beraucnuts ko3ddunuent Dypoe ag2m-nepuogndeckoit pynkuun y = f(x), ecmu.f(x) = x°,x €
(—m, ).

15. Boraucnuts ko3ddunuent Oypoe bs2m-nepuoandeckoit pyukimu y = f(x), ecmu.f(x) = x,x €
(—m, ).

16.Brancrmuts [f (4x + 2y)dxdy, ecmu Dorpannyesa TMHHAME
y=x*+1,y=x—-1,x=0,x =2

17.3MeHHUTS TIpeiesibl MHTErPUPOBAHKS B MHTErpae | 01 dx fx& f(x,y)dy

4 cemecTp

1. UrpanbHas xocTh moaOpackiBaeTcs ABa pas3a. HallTu BepoOSTHOCTH TOTrO, YTO CyMMa OYKOB Ha
BEepXHEU rpaHu OyaeM OOJIbIIE MEeCTH

2. Haiitu BeposTHOCTH cOObITHAP (AB), ectu P(A) = 0.4, P(B) = 0.5u P(A+ B) = 0.8.

Haiitu ycioBuyto BepositHocTbP (A|B), eciu P(A) = 0.5, P(B) = 0.75, P(AB) = 0,25.

4. BeposATHOCTH U3TOTOBJICHUS MTPUOOpPa MEPBLIM 3aBoIoM paBHa 0.8, a BTopeiM — 0.2. BeposiTHOCTB

(98]

Opaka Ha mepBoM 3aBojie paBHa (.1, a Ha BTOpoM, cooTBeTCTBEeHHO, - (0.3. HaliTu BeposITHOCTH
TOT0, YTO Hay/lady BHIOpaHHBINA IPpUOOp OyaeT OpaKkOBaHHBIM.

5. BeposTHOCTh U3roTOBICHUA ITPUOOpa MEepBHIM 3aBoA0M paBHa 0.8, a BTopsiM — 0.2. BeposTHOCTD
Opaka Ha nepBoM 3aBoje paBHa 0.1, a Ha BTOpOM, COOTBETCTBEHHO, - 0.3. Haynauy BeIOpaHHbII
npubOp oKazajcs UCIpaBHBIM. HaliTH BEpOATHOCTB TOTO, YTO OH U3TOTOBJICH HA BTOPOM 3aBOJIE.

6. TlonOpacwiBaercs urpaibHas KocTh. CiydaiiHas BedMuuHA ¢ — KOJIMYECTBO OYKOB Ha BEpPXHEH
rpanu. Haiitu BeposiTHOCTB coObITHS {§ > 2}.

o oo 1 _o2x
7. HaiiTi MaTeMaTHYECKOE OXKHIAHUE CIYyIallHON BEJTMUYHMHBI C IIIOTHOCTHIO f (X) = Se X > 0.

8. Haiitu nucnepcuio ciyyaiiHol BeJMYMHBI ¢ IWIOTHOCTHIO f(x) = —e™>%,x > 0.

9. Beruucmuts P(—1 < X < 2), ecmu X ~ N(1,22).

10. dns Bei6opku (—1,2,2,4,5,1, —1,2, —1) HaiiTu peanu3annio NepBOro HA4YaJIbHOIO0 MOMEHTA

11. Ilycte w3BecTHBI 3HadeHWs ciydaiiHoW BenmwmumHbl (1.2,1.4,0.8,0.9,1.1) Haiitu omenky eé
MaTeMaTHYECKOT0 OXKUIaHUs

12. . TlocTpouTh peanusaluy U HAaTH cedeHue ciydaiitHoro npouecca X(?) B MOMEHT BpeMeHH ¢ =
4-10] 2

pl0404/02°
13. TlocTpouTs peanusaluy U HailTH cedyenue ciydaiinoro npouecca X(?) B MomeHT BpeMeHu ¢ = 2,
4]-3/0 |5
»|05/05(03°
14. TlocTpouTh peanusaluy U HalTH ceueHue cyyaiinoro npouecca X(?)B MOMEHT BpeMeHH ¢ = 2,

ecin X(t) = Atz, 20e A cayuaiinas eeauduHa é —2/0 1

plo3joslor’

1, ecmn X(t) = At?, 20e 4 CAYYaUHas BeIudUHa

ecin X(t) =2t - A, 20e A cayuaiinas eenuduna



15. TIocTpOuTh peanu3alliyil ¥ HAiiTH ceueHue cIydaifHoro mpouecca X (?) B MOMEHT BpeMeHH ¢ = T,
A|-2|0] 2
0206/0,2°
16. TIocTpouTh peanu3alliy ¥ HAHTH ceueHue claydaitnoro npouecca X(7) B MOMeHT Bpemenu ¢ = 1,
A|-2|0 ] 3
pl03/05/02°
17. dns panHoro ciy4aiinoro npouecca X(?) waittu m_(t), K (t,t, )
X)) = At?, 20e A CAyuauUHas 6eIudunHa A4-2/0 i

rl0306/01
18. Jlnst nanuoro cyyaiinoro npouecca X(t) naiitu m_(t), K _(t,,t, ).
A0 |1]2
pl0504/01°
19. BpIsscHUTS, ABISETCA U CTAMOHAPHBIM JaHHBIN CITy4YaiHbIN MTPOLIECC X ( 0
A|-1/0 | 2
|0,4104/02°
20. BbIscHUTD, ABISETCS M CTALMOHAPHBIM Clydaiinblii nporece X(7)

X(t) = Acost, 20e A cnyuatinas eeauyuHa Al 2| 0 | 2 :
»]0,2/06(0,2
21. Jlns nanuoro ciyyaiinoro npouecca X(t) = At + 1 waiitu K (t,t5 ), ecnm D(4)=1.

22. Jlns nanuoro ciyyaiinoro npouecca X(t)=2t- A waittu K . (#1,t, ), ecnu D(4)=0,5.

eciu X(t) = Acost, 20e A cryvaninas Genuyuna

ecin X(t) = At + 1, 20e A cryuaunas eenuduna

X(t) = Ae', 20e A ciyuaiinaa eenuvuna

X)) = At 20e 4 CAYYAUHAS BeIUYUHA

BapI/IaHTLI TECTOBBIX 3aJaHHIl B TUCTAHIIHOHHBIX y‘{eﬁHI)IX Kypcax

Texynui KOHTPOJIb 3HAHUM CTYZEHTOB B MOKET IIPOBOJUTCS B BUIE KOMIIBIOTEPHOI'O
TECTUPOBAHUS 110 PA3IMYHBIM MOAYJISIM (TEMaM) POrpaMMBl.

KommnbroTepHbie TeCThI PEACTABICHBI B JUCTAHIIMOHHBIX YUEOHBIX Kypcax Ha 0a3e CHCTEMBI
ynpasienus: ooydennem Moodle: http://cdo.rsreu.ru/

JlocTym K KypcaM MpeoCTaBIISIETCs TI0 MapOJII0 U3 BHYTPEHHEH HHGOPMAIIMOHHONW CUCTEMBI
OpraHu3alyy 1 U3 T100anbHoN cetu HTepHeT.
JAucTaHiiuOHHBIH YueOHbIi Kypc «MatemaTuka. Hacte 1» [Dnextponnsiii pecypc]: Cucrema
muctaHionHoro ooyyenus PIPTY: — Pexxum noctyna: » http://cdo.rsreu.ru/course/view.php?id=798

[Tomydeno nosioxutenbHOE 3KcriepTHOE 3akiodeHue Ne 3 ot 29.09.11, cBUIETENBCTBO O pErucTpaliviu
O®3PHuO Ne 18312 ot 15.05.2012.

JucTtaHuOHHBIN y4eOHbIH Kypc «MaTtemaTuka. Yacte 2: [Ipon3BoaHbIE U UX NPUIIOKEHMS,
UHTErpajgbHOE UCUHUCIIEHHE, (PYHKLIMN HECKOJIBKUX NTEPEMEHHBIX, AU(epeH1nanbable ypaBHEHUS»
[DnexTponHsIii pecypc]: Cucrema nuctanuuonHoro o0Oyuenust PITPTY: — Pexxum noctyna:
http://cdo.rsreu.ru/course/view.php?id=927ITony4deHo MONOXKUTENBEHOE IKCIIEPTHOE 3aKimoueHue Ne 20
ot 29.12.11, cBunerensctBo 0 peructpauun OPIPHuO Ne 18582 ot 10.10.2012.

JlucTaHuMOHHBIH y4eOHbIN Kypc «MaTtemaTtuka. Yactb 3: UnciaoBble U pyHKUMOHATIbHBIE PSJIbI,
KpaTHbIe, KPUBOJIMHEHHBIE M TOBEPXHOCTHBIE MHTETPAJIBI; TEOPHS TIOJIST; TEOPHs (PyHKITHIA



KOMIUIEKCHOTO NTEPEMEHHOTO» [ DNEeKTpOHHBIHN pecypc]: Cuctema quctaHiioHHoro ooyuyenust PIPTV:
— Pexxum noctymna: http://cdo.rsreu.ru/course/view.php?id=1049

[Tonyueno nonoxxkurenbHoe KcnepTHOE 3akatoueHue Ne 32 ot 02.07.12, cBUAETENBCTBO O
peructpauyu OPIOPHuO Ne 19043 ot 27.03.2013.

JlucTaHIMOHHBIN y4eOHBbIH Kypc «/luckpeTHas MaTeMaTHKa» [ DIEKTpOHHBIN pecypc]: Cucrema
muctanioHHoro ooydyennst PIPTY: — Pexxum noctymna: http://cdo.rsreu.ru/course/view.php?id=40
[TonyueHno nonoxutenbHoe 3KkcnepTHOE 3aximoueHue Ne 25 ot 20.01.12, cBuznerenscTBo 0
peructparru OPIPHuO Ne 19032 ot 27.03.2013.

JAucrannuoHHbIi yueOHbIl kKypc «MatemaTtuka. Yacte 4: Psaabl u nHTerpag @ypbe; 0CHOBBI
AUCKPETHOH MaTeMaTHKMW» [ DIeKTpoHHbIH pecypc]: Cuctema auctaHunoHHOro odyuenust PIPTY: —
Pexwum noctyna: http://cdo.rsreu.ru/course/view.php?id=1187

[TonyueHno nonoxutenbHoe dKkcniepTHOE 3aximoueHue Ne 41 or 17.01.13, cBuznerensCcTBo 0
peructparru OOPIPHuO Ne 19678 ot 18.11.2013.

JAucTanuoHHbINA yueOHbIil Kypc « Teopusi BepossiTHOCTEl 1 MaTeMaTHYeCKasi CTATHCTHKA.
Cay4aiinble BeJIMUYUHBD [ DNeKTpoHHBIN pecypc]: Cuctema qucranioHHoro ooyyenus PIPTVY: —
Pexum noctyna: http://cdo.rsreu.ru/course/view.php?id=1275 (Yacts 2
http://cdo.rsreu.ru/course/view.php?1d=1276)

[Tonyueno nonoxxkurenbHoe KcniepTHOE 3akatoueHue Ne 42 ot 18.01.13, cBUaETENHCTBO O
peructpanu OPIOPHuO Ne 20187 ot 10.06.2014.

IIpyn co3maHMM TEMAaTHYECKUX TECTOB II0 MAaTEMATHKE HCIIOIb30BAIUCH CIIECAYIOLIUE THUIIbI
BOIIPOCOB:

1) MHOXeCTBEHHBIH BBIOOP — HEOOXOIMMO BHIOpPATh OJUH MM HECKOJIbKO BEPHBI OTBETOB
CpenH NMPEUIOKEHHBIX,

2) YUCTIOBOM OTBET — HEOOXOIMMO BII€UATATh YMCIOBOM OTBET C KJIaBUATYPHI,

3) Ha COOTBETCTBUE — OTBET HA KaXJbIl M3 BOIPOCOB HYXHO BBIOpaTh M3 MPEAJIOKEHHOTO
CIIMCKa,

4) KpaTKHil OTBET — HEOOXOMMO BI€UaTaTh OJHO MM HECKOJIBKO «CJOB» (3TO MOTYT OBITh Kak
COOCTBEHHO CJIOBA, TaK U HAOOPHI OIPEICIIEHHBIX CHUMBOJIOB),

5) BBIYHCISEMBII — HEOOXOJMMO BBECTH YHCIOBOM OTBET C KJIABUATYPHI.

IIpuMepsl TECTOBBIX 3aJaHUM IPEICTABICHbI HIKE.

YpasHeHue npamoi, npoxoasei yepes Touky M(1; —2) u
NepneHAMKYNSPHOM K Npamol, npoxoasaweit yepes Toukn N(4;3) ,

P(2;5) , umeer sua:

Boibepute oauH oteerT:
3z+2y+3=0
2z +3y+3=0
z+5y—T7=0
3z-2y+1=0
—-z+y+3=0




2

3Hauexme npoussoaHon dyHkun f(Z) =
(z2-z41)

- e Touke g = 0 paeHo:

(c KnaeuaTypbl BBEAUTE TONBKO YUCNO)

Oreert: l ]

Hanaute cuHyc yrna mMexay npamMeinvn 31 + & Yy + T=0mu
—2r 4+ 5y +10=10

(B OTBET BBEAUTE TOMNLKO YUCNO, OKPYIMEeHHOe A0 2-X 3HAKOB
nocne 3anATon. Hanpumep 2. 45 unu -1.13)

Answer.

BuyTpu kaxmaoit yueOHOM TeMbl chopMHpoBaH OOMIMPHBIA OaHK Pa3HOOOPA3HBIX BOIPOCOB,
KOTOpbIE pa30uThl Ha KaTeropuu. Kaxaas kareropus cOACp>KUT OJAHOTUIIHBIE 3a/1a4H, OObEIMHEHHBIE
OJTHUM Yy4eOHBIM BOIPOCOM, HANpUMEp, BBIYMCICHHWE YACTHBIX NMPOMU3BOAHBIX, pemienue JIOAY 2
nopsiaka u T.a. Tect GopMupyeTrcs Ha OCHOBE BBIOOpa CIy4ailHOTO BOMPOCAa M3 KAKIOW yKa3aHHOU
KaTeropuu.

3axauyM A1 NPOBEPKH OCTATOYHBIX 3HAHUH

[Ipy mpoBepke OCTAaTOYHBIX 3HAHWM CTyJIEHTaM pa3peliaeTcs HCIOJb30BaTh KOHCIEKTHI
JIEKUMH U CIIPABOYHYIO JIUTEPATYPY.

IIpumMepbl TUNIOBBIX 32124 J1JIsl IPOBEPKHU OCTATOYHbIX 3HAHUI

x 2 -1
1. Pemwmts ypaBuenue -1 1 2/=0.
0 3 «x

5x,—x,+7x, =-2,
2. Pemmrts cucremy < 3x, +2x, —2x; =5,
X +x, —x;=2.
3. Haiftu ckansapHOe U BEKTOPHOE MPOM3BEIEHNS BEKTOPOB d =31 +4] + Tk wb=2i - 5+ 2k .
4. Haiitu o0beM NapalUlelenuIesa, MOCTPOCHHOro Ha Bekropax a(—10;1), b(2;1;-2) u
¢ (1;-1;0).
5. Haiitu yromn Mexay miockocTamu x—2y+2z+3=0 u x+z—4=0.
6. Haiitn ypaBHEHME IIIOCKOCTH, IPOXOIMAINEH 4Yepe3 TOuKy M, (2; 2;—2) U TapauiebHON K

MJIOCKOCTH X —2y—3z+1=0.



10.

11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25

26.

27.
28.

29.

o0
. Haiit 06;macth cxoaumocT psiga Z

3anucaTh KaHOHMYECKME YPaBHEHMs TIPAMOH, Npoxojsuled depes Touky M (1;-1;0)
napajuiesbHO IpsiMont x =2¢, y=1—¢, z=3.
Hns tpeyronsuuka ABC, rne 4(1;1), B(5;3) u A(7;5) 3anucath ypaBHeHue meauansl AM.

5 . xX-9
Haiitu npegen im———
=3 x" =2x-3

. . X437 —x+4
Haiitu npenen lim——
oo SxT4+2x+1

VpaBHEeHHE JIBMKEHHs TOUKH 1o ock OX ectb x =100+ 5¢—0,001¢’ . Haiitn ckopocTs 1
YCKOpEHHE TOYKH B MOMEHT Bpemeru ¢ =10.
HaiiTi HanGonbllee ¥ HaUMeHbIIee 3HaueHHs QyHKuH y =2x° —21x° +36x—10 Ha orpeske
[0,3].
Haiity Touku neperu6a rpaguxa GyHkuun y = x* —6x° +12x> +7x—5.
HccnenoBaTh Ha SKCTpEeMyM (YHKLHUIO y = (x - S)e" .

x+1

(x=1)"

Onpenenutb HHTEPBAIbl MOHOTOHHOCTH QYHKIIUH Y =

Haiitu nuddepennman GyHkmu z = xsin y — ycos x .
Haiitu grad u , ecmm u = cos(xy)+z°x—z°y*.

1
Boraucnnts uHTErpan [xe dx .
0

2x+5
BerauciauTs uaTErpan J-—dx .

A (r=1)(x=5)

(arctg x)3
Bpruncnute uHTErpan Jde .
x
j- sin (ln x) i
1

Bpraucnutes nHTErpan x .
X

Haiitu nnomaas obnactu, orpanuueHHOM KpuBbiMH, 3aqaHHbIMU B [IJICK y=+/x, y=x-2,
x=0.

i 1)!
HccnenoBate psia Z (n - )

n=l

Ha CXOJHUMOCTbD.

n

n

HccnenoBats psia Z

Ha CXOAUMOCTb.
' (n+2)!

(1)

pr 47’/

Pemmte nuneitHoe nuddepeHuanbHoe ypaBHEHHE IepBOro Nopsiika y'—Z =3x, y(1)=4.
X

"

Haiitu oOmiee pemenue ypaBuenus 2y +3y"-y' =0.
Haiitr o6ee pemrenne ypapaenust y" —2) -3y =e**
xX=x+4y,

Pemuts cucremy nudQepeHnanbHbIX YpaBHEHAH | |
y=2x+3y.



30.

31.

32.

33.
34.

35

37.

38.

39.

40.

41.

42.

43.

Boraucnute uHTErpa ” (2x - y)dxdy , ecnn 0bnacts D orpaHnveHa KpUBbIMA ) = X, y=x,
D

x=1, x=2.

Beruucnaute unTErpan I I xydxdy , ecnu obnacte D orpanuuena kpubiMu x =1, x=2, y = x,
D

y=x\/§.

BBIUMCITHTB KPUBOJNMHEHHBII HHTErpas BToporo poja |xydx —x*dy, ecmn y =x%, X € [1,2].
L

Breraucants (\/g + i)30 .

Ha MHOeCTBE KOMILIEKCHBIX YHCEN PEIMTh ypaBHeHue z* +5z° +12=0.

ycre f(z)=iz" . Haiitu f(1+2i).
36.

Boraucauts Ln(1+1)

z
e
Boruncnuth uHTETpan Sﬁ —dz

Liz(27-9)

BeraucnuTes nHTErpan T ( > ISIEC 3 9)
x“+1)(x" +

BeposTHOCTE MOpaXkeHUs LeIH MEepBbIM CTPEIKOM IMPH OJHOM BbIcTpene paBHa 0,8, BTOpbIM
ctpenkom 0,6. Haifti BeposSTHOCTH TOTO, UTO I1ebh OyAET MOopa)keHa TOJIBKO OJHUM CTPEIIKOM,
€CJIM KaKIbIN CeNal 1Mo BBICTPEIy.

3Has, 4YTO BEPOSTHOCTh NOMAJAaHHUS B MUIIEHb CTPEIKOM IpPU OAHOM BbICTpesie paBHa 0,8.
Haiitu BEposSTHOCTB TOTO, UTO IIPU TPEX BBICTPEIIAX CTPEIOK JBAXKIbI IPOMAXHETCS U OJIUH pa3

C IIOMOIIIBIO BBIYCTOB.

MOTAJIET B MUILIECHb.
N3 1000 mamn 100 nmpunagnexat nepBod maptuu, 250 - BTOpPOH M OCTalbHBIE — TPEThEH
naptud. B mepBoit maptum 6%, Bo BTOpoii — 5%, B TpeTheil — 4% OpakOBaHHBIX JIAMII.
Haynauy Beioupaercst ogna tammna. KakoBa BEpOsSTHOCTh TOTO, UTO OHA OpaKoBaHHAs?
Crnyuaiinas BeIMYMHA 33J]aHa 3aKOHOM pacIipe/ieIeHHs
X 2 4 8
P|01]05]|04
Haiitn ee MatemMaTnueckoe 0XKUAAHUE U TUCTIEPCHUIO.

Crnyuaiinas BennuuHa X UMEET IUIOTHOCTh PacIpeieIeHUs

1
f(x) _ EX, X € (0,2),
0, x (0,2).

Haiitu ee MaremaTuueckoe OKHIaHUE U JUCTICPCHIO.

44,

45.

Cryuaiinas Bennmuuna X MMeeT HOpMasbHOE pacupenesnenue N (3,2). Haiitu BeposTHOCTH

toro, uto —1< X <1.
IToCTPOHTH MOJMIOH YaCTOT BEIOOPKH, IIPEACTABIEHHOM B BUE CTATHCTHYECKOTO PsIa:
z | 1] 4]5]7

n, |20 10|14 |6

Haiitu BBIOOpOYHOE cpeHee U BEIOOPOUHYIO JUCTIEPCHIO.

46.

CocTaBUTh BapUAIMOHHBIN PSA Uil CIAEAYIOUIMX 3HAYCHWH JIMHBI CIy4ailHO OTOOpaHHBIX
3arotoBok: 39, 41, 40, 43, 41, 44, 42, 41, 41, 43, 42, 39, 40, 42, 43, 42, 41, 39, 42, 42, 41, 42,
40, 41, 43, 41, 39, 40, 41, 40. IToctpouts MOAUTOH 4YacToT. HaliTu BBIOOpOUHOE CpelHee U
BBIOOPOYHYIO JHCIIEPCHIO.



TecToBbIE BONPOCHI I NPOBEPKHU OCTATOYHBIX 3HAHMM

Tect 1 cemecTp. OTKpHITasA YaCTh

Copep:xxanue 3a1aHusi BapuaHTbl 0TBeTa
Al.Ecmm 2z, =2-3i, z, =—142i, 10 2, + 2, = D1-i 2)4—4i; 3)1-5i; 4)8—1i.
A2. CymMma 311eMeHTOB MaTpullsl (4 + B), roe
A:(—l 5},3: I Oj pama 1)15; 2)8; 3)17; 4)-4.
3 -1 0 1
1 2 4
A3. Onpenenurens |0 2 —5| paBeH D1, 2)7; 3)6; 4)-7.
0 0 3

X +x,+x, =1,
A4. Pemienune CJIAY {x, +x; =1,

X +x,=1

1) (0,0,)"; 2)(1,0,0);
3) me cymectsyer; 4) (0,1,0)".

AS. CkansipHOe TpOU3BEICHUE BEKTOPOB

2m(-2. 4. 0) 1 b= (2. 1. -8) panio ) 1/4 2)-2; 3)0; 4)-4; 5) 1.

2 2 . . .
A6. OnpeieniTh THI AHHHH (x-2) N (y+2) 1 1) napabona; 2) runepOomna; 3) 3JUIHUIIC;
4 4) nepecekaroiuecs mnpsiMble.
. 4n-1
AT7. Ilpenen lim 4” i paBeH 1)0; 2)1/4 3)1; 4)He cymecTByer.
n—>0 n +

AS8. Beruncnuth y'(O), eciu y = ¥ —x*+1 D3 2)1; 3)0; 4)2.

x+4. x<-—1 1) HenpepbIBHAs BCIOAY; 2) UMEET Pa3pbiB
A9. Oynxuus f(x) = { 210 1> 1-ro pona; 3) umeet paspbiB 2-10 pona; 4)

o > X< IEPUOINYECKAsL.

A10. Haiitu HanbombIiee 3HaueHUE PYHKIHH

f(x)=x*+5 na orpeske [-1; 1]. 1)6; 2)0; 3)5; 4)1

Tect 1 cemecTp. 3akpbITast 4acTh

Cooeporcanue 3a0anus Omeem
B1. Haiitu Mmoays KOMITJIEKCHOTO yucia 1+ \/gi. 2
1 2 1 1
B2. Yka3atb anemenT ¢ MmaTpuibl C = A4 - B, ecnmn A = 5y 1) B= 1 3

2x, —x, +3x, =-9

B3. Haiitu 3Ha4eHHE OnpeesuTelIs MaTPULbI CUCTEMBI | 4x, —2x, + 6x, = 20. 0

3x, +4x, +2x, =15

B4. Haiitu koopiMHaTHI cepeiuHbl oTpe3ka AB, ecnu A( -2, -3, 5), B(4, 1, 3).

B oTBeTe yKa3aTh HAMMEHBIIYIO KOOPJIMHATY. 1

BS5. KommiaHapHbI I BEKTOPHI 5(1;1;1) , 5(0; 2;—1) u ¢(-1;0;3) ? OtBer ga/uer. HET

B6. Berunciuth limw. 0
o x—1

B7. Beruuciurs y'(l) ans GyHKpH y = x° —In x. 4

B8. Onpenenuts abcuuccy TOYKH, B KOTOPOH KacaTenbHas K TpapuKy (GyHKIMN 4

2
y =x"—8x mapamienbHa ocu Ox.




BY9. VYpaBuenme nBmwkeHus Touku 1o ocu Ox ectb x =100+57+0, 1#*. Haiiru 7
CKOPOCTBH TOYKHM B MOMEHT BpeMeHH ¢ =10.
. sinx
B10. Berauciurs npenen lim— 1 o npaswiry Jlonurans. 1
x>0 o —

Tect 2 cemecTp. OTKpPBITasA 4aCTh

Conep:xanue 3a1aHus

BapuanTtsl orBeTa

Al. j (x3 +5x° +sin x)dx paBeH
-1

1)0; 2)-4; 3)12; 4)15.

A2. J-@dx paLMOHAIN3UPYETCS IIOICTAHOBKOU
-1

1) t=x"; 2) t=x;

3)t=x"; 4)t=+/x.

1
A3. je"dx paBeH

0

1) e-1; 2)1; 3)0; 4)e.

A4. ITnomanp Gurypsl, OrpaHIYCHHON OJTHON apKOK
CUHYCOUJIBI M OTpe3KoM ocu abcnmce 0 < x < 77, paBHa

D 2)1; 3)2; 4)15.

A5.Ecm z=x"y, 10 2z, (1)+2,(1)=

1 2)-2; 3)3; 4)0; 5)4.

A6. CyMMa KOOpAMHAT BEKTOpA IPaiueHTa JUIs
¢byskmu z =sinx—cosy B Touke (0,0)

D1; 2)0; 3)2; 4)m

A7. CranuoHapHas TOuKa QyHKIHH Z = X~ + )

D (1,1); 2)(0,0)
3) (-1,0); 4) (0.1).

A8. O6mm pemernem 1Y )’ ~ Y _ 0 spnsercs
X

1) y=Cx* 2) y=Cx;

C
3)y=;; 4) y=C.

A9. KopHH XapakTepuCcTUYECKOr0 ypaBHEHHUS
JIOAY y"+4y =0 paBHbI

)2u-2; 2)4u-4; 3)2iu-2i
H1n2.

A10. Yacrtnoe pemenre JIHAY y"—9y =e" umeer Bua

1) Ae*; 2) de™™; 3) de™; 4) Ax’

Tect 2 cemecTp. 3aKpbITas 4aCTh

y=0.

Cooepotcanue 3a0anus Omeem
2 2
B1. Haiirn [~ gy Lt x—Infy+C
X 2
1
B2. Berunciuts I/IHTerpaJij(fS)c2 +2x+ 1) dx. 3
0
B3. Haiitu miomans QHUIypbl, OrpaHMYEHHON KpHBOH y=1—Xx" M mpsMoil 43

o 3.2
B4. Haiitu z|, z| ,ecnu z=x"y" +5x

Zl =3x%y’ +5;

r_ 3
z,=2x"y
BS. Haiitu grad z , ecnu z(x,y) =xlny. (ln V, xy_I)
B6. VccnenoBaTh Ha 3HAKOONPEICICHHOCTh KBaAPaTU4HYO (hopMy, MaTpuIia
7 TIOJIOKUTEIIHHO
KOTOpOU A = (1 4} orpezeacHa
B7. Haiitu o6uiee pemienune Y y'—2x=0 y=x"+C

ypaBHEHUs UMeEIOT BUL: k, =-2, k, =1.

B8. 3amucats obuiee pemenne JIOAY, eciu KOPHH €ro XapaKTePHUCTUIECKOTO

y= Cle_zx +C,e*




JacTHu

B9. HaiiTi yacTHOe pernenue ypapuenns )’ —2y'+y=e™

10 BUAY NPaBOMH 1 4

B10. Haiitu pewenne 3agaun Komm: y"+4y=0, »(0)=0, y'(0)=2.

sin 2x

Tect 3 cemecTp. OTKpPBITas 4aCTh

Conep:xanue 3a1aHus

BapuanTtsl orBeTa

Al. ®opmyna n-ro 4wieHa psaa —1+%——+——---

3n—1
1 . .
3 8 ) D’ n*(n +1)’ +1’
5 17 "
3) -1y’ ”*21; 4) (- 1)“”2

A2. HucnoBoii psn 25 >

3n* +1

1) cxoauTcst yCIOBHO; 2) pacXOIUTCS,
) 3) cxoautcst abCOMIOTHO; 4) CXOTUTCHL.

-1
A3. YucnoBoii psij Z( )

n=1 \/;

1) cxonuTcst yCIOBHO; 2) pacXOIUTCS;
3) cxonutcst a0CONMIOTHO; 4) CXOIUTCHL.

A4. Pagnyc cX0AMMOCTH YUCIOBOTO psJlia Z

l’l

1)9; 2)0; 3)co; 4)3

n=l1 311
AS. Bropoii uinieH pazinoxeHust QyHKIUN Y = e B AT | )1; 2) 2 3)x; 4) ¥
MaksopeHna.
1
A6. Vnrerpan jdyj Dxdx pasen )3 2)1; 3)2 4)0.

A7. KpuBOIMHENHBIN HHTETpa J. vdx + xdy ,rne L -
L )13 2)10; 3)1;
orpesok mpamoit Y =X, 0 < x <1 pasen

4 0.

AS8. JluBepreHuust BEKTOPHOTO MO

5=y-f+x-]'+k paBHa

1)0; 2)2; 3)3; 4)-2.

MMEET CYMMY KOOPJIMHAT
A10. Koopauuatel BekTOpa TIpaadeHTa ckauspHoro|l) (2x, 2y,2z ); 2) (x, v,z ) 5 3) (0,0,0)
nons u(x,y,z) = x>+ y* +2° 4 (LL1).
Tect 3 cemecTp. 3aKkpbITas 4acTh
Cooeporcanue 3adanusn Omeem
1 I 1 1
B1. 3anucars dopmyny obiiero wiresapsiga 1 ——+———+——--- B L p—
hopmyry p AVECEET: =" 5
|
B2. VccnenoBarh Ha CXOAMMOCTD — CXOIUTCSA
n=l n
1 n
B3. MccnenoBath Ha aOCOMIOTHYIO / YCIIOBHYIO CXOIUMOCTh Z =D CXOAUTCA
~ n+l YCIIOBHO
B4. Haiitu pagnyc cXoIuMOCTH CTEIEHHOTO psijia Z_z 1
n=l1
BS5. Beinucats nepBbie TpU 4ieHa pa3ioKeHus B psia MakiopeHa (pyHKIHH . %2

y=e"




1 x 11
B6. V3MeHUTD MOPAJOK MHTErPUPOBAHUS B HHTETPAJIE jdxj f(x,y)dy J.dyJ. f(x,y)dx
0 o0 o
B7. Borauciuth J.J.D x”y*dxdy , ecnu D — KBajpat ¢ BepIIHHAMHU B TOUKAX 4/
(131)3 ('171)7 ('19'1) u (19'1)
B8. Beruncnuth KpUBOJIMHEMHBIA HHTErPAJ IEPBOTO poaa J-dS , Tne L —
2n
L
OKpY>KHOCTb pajuyca 1.
B9. Beruucnuth KpuBOJIMHENHHBIN HHTETpal BTOPOToO poja I xdy, rne L —
) ‘ 213
vacte mapadonst L ={(x,y): y=x", 0<x <1}, npoxonumas B
HalpaBJICHUHU YBEIMYCHHUS X.
B10. Bbl4uciIuTh BEKTOp IpajiienTa ckajispHoro nois U(X,y,z) =XyzZ B |
touke (1, 1, 1)

Tect 4 cemecTp. OTKpPBITass 4aCTh

Conep:xanue 3aaHus

Bapuantel oTrBeTa

Al. BeposiTHOCTB cOOBITHSI P MOKET IPUHUMATh
3Ha4YeHUs

1) mo6sie; 2) ot 0% mo 100%;
3)0<P<1;4) 0<P<]1.

A2. BeposITHOCTh CYMMBI IByX COBMECTHBIX COOBITHIA

1) P(4 + 4,) = P(4) + P(4,);

2) P(4 + 4,) = P(4) + P(4,) - P(4|4);
3) P(A4, + 4,) = P(A4) + P(4,) + P(4|4);
4) P(A, + 4) = P(A4)+ P(4) - P(4,4);

A3. BeposTHOCTb NOCIEI0BATEIBHO U3BIICYD U3
KOJIOJ/IBI Ty3 UK U JJaMy MUK

1)1/1260; 2) 1/16;
3) 1/1296; 4) 1/64.

A4. TTocnenoBaTeIbHOCTh HE3ABUCUMBIX UCIIBITAHUN
C ABYMSI HECOBMECTHBIMU UCXOJIaMU OITUCHIBAETCS

1) reomeTpuueckoil cxemoit; 2) cxeMoi
bepnymnu; 3) nonuHOMUaIbHOU cxeMoi; 4)
TUIIEPTeOMETPUUECKON CXEMOM.

AS. Tucnepcus CB

1) umeeT KBapaTUYHYIO Pa3MEPHOCTH ; 2)
BBIYMCIISIETCS KaK MaT. OXKUAaHUE MOJyJIei
OTKJIOHEHHS 3HadeHui CB oTHOCHTEIIFHO MaT.
oxunanust CB; 3) MoxeT npuHUMaTh
OTpHUIIATENbHbIE 3HaYEHUS;, 4) HE TPEBBIIIACT
Mart. oxxuganus CB

AG6. Jlan 3akon pacnpenenenus J1CB

X 0 1 2 3

P P 1/3 1/6 1/6

BepositHocTh Pi=

1)2/3 2)0; 3)1/6; 4)1/3.

A7. JloBepUTEIbHBIN HHTEPBAIL ISl CIIy4aitHOU
BEJIMYMHBI — 3TO UHTEPBAJ

1) B koTopsIii 3HaueHne CB nomanaet ¢
MaKCUMAaJIbHOU BEPOATHOCTHIO;

2) KoTOpBIN NMOKpbIBaeT 3HaueHus CB ¢
3a1aHHON BEPOSTHOCTBIO;

3) B KOTOPOM JIeXkKaT BCE BO3MOXKHbIE 3HAUCHUS
napamerpa;

4) KOHIIBI KOTOPOTO COOTBETCTBYIOT HYJIEBBIM
3HAYEHUSIM IIapaMeTpa.

A8. Ecnu ciyyalinple BEJIMYMHBI HEKOPPEIUPOBAHBI,

T0 KO3 pumment koppensmu [Tupcona s
JIOCTATOYHO OOJIBIITUX BEIOOPOK

1) Onu30K K HyIIO; 2) ONMU30K K equHuIe; 3)
CTPOI'0 OTpHULATENbHBIN; 4) CTpOro
MOJIO’KUTEITHHBIH.




A9. BeiOopouHble mapameTpsl JIMHEHHOM perpeccuu
OLIEHUBAIOTCSI TP TOMOILHU

1) merona Jlarpanka; 2) MeTOJla MOMEHTOB;
3) MeTo/1a HAUMEHBIIINX KBAAPATOB; 4)
METOI0B MHTEPIIOJISIITUH.

A10. OTKIIOHEHHE HYJIEBOW T'MIIOTE3bI IIPU YCIOBHH,
YTO OHa BEpHa, 3TO

1) ommOka HyseBoro Tumna; 2) omuoka
NepBoro poja; 3) ommbOKa BTOPOTo poja; 4)

CTaTUCTUYECKAs OLIUOKA.

Tect 4 cemecTp. 3aKkpbITas 4aCTh

Cooeporcanue 3a0anus Omeem
B1. IlonOpachiBatoTcst /BE€ HUrpanbHble KOCTH. KakoBa BEpOSTHOCTb BBINAJACHUS 1/36
MaKCUMaJIbHOI'O CYMMapHOT'0 KOJIMYECTBA OUKOB.
B2. Haiitn BEPOATHOCTH coObITHS P(A+B), ecnu 0.5
P(A) =0.2, P(B) =0.6, P(AB) =0.3
B3. BeposTtHocTh M3roToBJICHHUs MprOOpa NepBbIM 3aBoAOM paBHa (.8, a BTOpsIM —
0.2. BeposiTHOCTB Opaka Ha nepBoM 3aBojie paBHa (.1, a Ha BTOPOM, COOTBETCTBEHHO, 0.14
0.3. HaiiTu BeposSTHOCTb TOro, 4TO HayJgadyy BbIOpaHHbI mpubop Oyxer
OpaKOBaHHBIM.
B4. BeposiTHOCTB nonalaHus B MUIIEHb CTPEJIKOM IPH OJHOM BbICTpesie paBHa 0,5.
Haiit BEpOosSTHOCTB TOT0, YTO MPHU TPEX BBICTPENIAX CTPEJIOK POBHO OJUH pa3 0.375
HOMAJET B MUILIECHb.
BS. HaiiTu MaTeMaTuueckoe 0XMJIaHNE PABHOMEPHO PACIIPEACICHHON CITydYailHOM 4
BEJIMUMHBI ¢ TapaMeTpamMu a =2; b=6.
B6. Beinucats cyMMy MaTeMaTHUECKOTO OKUAAHUS M CPEJTHETrO KBaIpaTHYECKOro
OTKJIOHEHUS] HOpMaJIbHO pacrpeieneHHoi CB ¢ mII0THOCThIO BEPOSTHOCTH
2 8
1 (x-5)
f(x)=—=—exp| -———
( ) N2 18
B7. CiyuaiiHas  BenmuMHa X~ MMEET  HOPMaJbHOE  pachpesesieHue 0.95
N(a, 02) = N(O, 12) . HatiTu BeposiTHOCTB TOTO, uT0 —2< X <2,
B8. BriGbopounas Moja, onpeeneHHas no BapruanmoHHomy psny 12, 14, 16, 20, 25. 25
B9. CoctaButh BapHaliMOHHBIN PsiT JIJIS CIICAYIONMIMX 3HAYEHUH JUTMHBI CITy4aiHO
oToOpaHHBIX 3aroToBOK: 39, 41, 40, 43,41, 44, 42, 41, 41, 43, 42, 39,40, 42,43. B 41
OTBET 3alMCcaTh BBIOOPOUYHYIO MEIUAHY .
B10. IIyctp nana BeIOOpKa 3HAYCHUH cirydaitHou Besmmuunsl (1.2, 1.4, 0.8, 0.9, 1.1). 108
Haiitu ouleHky €€ MaTeMaTHUeCKOro OXKUIaHuUS. '

47.
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