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Conepxxanue

IlosicHuTEIBHAS 3aIIMCKA.

TunoBble KOHTPOJIbHBIE 3aJJaHKsI WIIM MHbIE MaTepHallbl JJ1sl OLIEHKU 3HaHUM, yYMEHUMN, HAaBBIKOB U (1JIN)
OTIBITA JEATEIBHOCTH, XapaKTEePU3YIOIIHUX YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHH.

Metoanyeckre MaTepuaibl, ONPEAeSIoNue MPOLeAYPY U KPUTEPUHU OLCHUBAHUS C(POPMUPOBAHHOCTH
KOMIIETCHIUH IIPU NIPOBEICHUYU IIPOMEXKYTOYHOMN aTTECTALMH.



1. IosicHUTEIbLHAA 3aIMCKA

Henpro wm3ywenuss aucummuinHel: [locnemoBarensHo Ha 0Oase obmieoOpazoBaTenbHOrO Kypca '"MartemaTwku" pa3BUTH
JIOTHYECKOE U aJITOPUTMHUYECKOE MBIIIIEHUE CTYIE€HTOB, BOCIUTATh KyIbTYPY NIPUMEHEHUSI MAaTEMaTHYECKUX METONOB ISl PEILICHUS
TIPUKIIAIHBIX 3a7a4, chOPMUPOBATh y CTYACHTOB OOIIEKYIBTYPHBIE U NMPOQecCHOHABHBIE KOMIIETCHIINH, MpeaycMotpenHsie GI'OC
10 JAHHOW CIELUAIBHOCTI.

[Tepeuens KoMIIETEHIIHA, (POPMUPYEMBIX B TIPOIECCE OCBOCHUS TUCITUILTAHBI

KO}I 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

OIIK-1 - crtocoOHOCTRIO MNPUMCHATH METOJbI MATEMATHYCCKOI'O aHaJIn3a U MOJACINPOBAaHUA, TCOPETHUICCKOI'O U
OKCIICPUMECHTAJIbHOI'O UCCJICAOBAaHUsA

OIIK-3 cnocoOHOCTRIO TPUOOpETaTh HOBHIC MAaTEMATHUYCCKHE W €CTCCTBCHHOHAYJYHBIC 3HAHWS, WCIONB3YS COBPEMCHHEIC
00pa3oBaTeNbHBIC ¥ HHPOPMAIIMOHHBIC TEXHOJIOTHU

Pesynbrarel 0OydeHus Mo JUCHUTIIIUHE, COOTHECEHHBIE C TUTAHUPYEMBIMHU
pe3yibTaTaMu OCBOEHUSI 00pa30BaTeIbHON MPOrpaMMBbl

Ko 1 HauMeHOBaHHE KOMITCTCHIINU Pe3ynbTaThl 00y4eHUS 1O TUCIUILIHHE OIICHOYHBIC
MaTepHAIIBI
OIIK-1 - cnocoOHOCTBIO IPUMEHSATH OcHOBHBIE 0a30BbIC TIOHATHS U METOJIBI Tectsl B 90C Cam
METOJIbl MATEMATHYECKOI'O aHAJIA3a U MaTeMaTHYECKOT O aHaJIN3a, aHAJTUTUYECKON TeOMETpUHr ['VIIC
MOJISTTUPOBAHUS, TEOPETUIECKOTO U U JIMHEWHOU anreOpbl, muddepeHInaIbHOro 1
SKCIIEPUMEHTAIBHOTO UCCIICIOBAHHMS HHTErPaJIbHOTO UCYMCIICHHS, TAPMOHHUYECKOr0 aHAIN3a;

OCHOBBI TEOPUU BEPOATHOCTEH, MATEMATUIECKON
CTaTUCTHUKH, JUCKPETHON MaTEMATUKU U TEOPUU
HaJE)KHOCTH; OCHOBBI MaTEMATUYECKOIO

MOJICITPOBAHYSL.
[IpyMeHATE MeTOAbl MaTEeMaTHYeCKOr0 aHaiu3a M| Ananurnyeckoe
MOJICTUPOBAHUS, MPUMEHATh MaTeMAaTHYECKHE METOABI 3aJaHue
JUIS PELICHUs] NPOCTEHIINX MPAKTHYECKUX 3a1a4.
MeronamMu MaTEMaTHYECKOTO OMUCAHUS (PU3HUIECKHUX AHanutnueckoe
SIBJICHUH U MPOLIECCOB, ONPEEAIOMNX TPUHIUIIE] 3aJaHue
PabOTHI 3JIEMEHTAPHBIX TEXHUYECKHUX YCTPOICTB
OIIK-3  cnocoOHOCThIO  HPUOOpETaTh | COBPEMEHHbIE 00pa30BaTeNbHbIE U HH(POPMAIIMOHHBIE Tecter B DOC Cam
HOBBIE MaTeMaTHYECKHe U | TEXHOJIOTHH I'VIIC
€CTECTBEHHOHAYYHbIE 3HAHHUS, HCIOIb3YS
COBpPEMEHHBIE oOpa3oBaTenbHbIE U | OCYIIECTBIIAT TIOMCK HH()OPMAITHHU 10 HOBBIM METOIAM AHaNIuTHYECKOE
HUH(OPMaIMOHHBIE TEXHOJIOT UH MaTeMaTUYECKOr0 aHalli3a U MOJCIUPOBAHUS, 3a7aHue

MaTeMaTHYECKHEe METO/IBI PEIICHHs IPOCTEHIINX
CTaH/apTHBIX 3324 [0 PEKOMEHAYEMbIM
IpenoiaBaTeeM HCTOUHHKAM.

MeronamMu MaTEMaTHYECKOTO OMMCAHUS (PU3HISCKUX AHanutngeckoe
SIBIICHUH 1 TIPOIIECCOB, ONPENEIIIFOLINX IPUHIIUIIBI 3aJjaHue
paboThl pa3IMYHBIX TEXHUIECKUX YCTPOHCTB IO
PYKOBOJICTBOM IIPENIOAABATEISL.

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 cieayromux Gopm:
1) Bemmonnenue 3ananuii B SMOC Caml VIIC (BbinmosHEHHE TECTOB);
2) cobecenoBanue (0TBET, KOMMEHTAPHH TI0 BBITIOJIHEHHBIM 3aaHusIM U3 MY).




2. TI/IHOBbIel KOHTPOJIbHBIC 3aJAHUA UJIH MHBIC MaTEePHUAJIbI JJISd OLCHKHA 3HaHHﬁ, yMeHHﬁ,
HAaBbIKOB U (I/I.]'II/I) onbITa J€ATCJIBHOCTH, XaPAKTECPUIYHOIIUX YPOBEHDb CQ)OpMHpOBaHHOCTI/I KOMIIeTeHII il

2.1 TunoBbie BOIIPOCHI (TeCTOBbIe 33)13]-[115[) JJIsE OMCHKHU 3HAHUEBOT0 06pa30BaTeJ’ILHOFO

pe3yjabTara
[TpoBepsieMblii 00pa30BaTENBHBIN PE3YIbTAT!
Kon u HaumeHoBaHue Oo0pa3oBaTe/ibHbIH pe3yabTaT
KOMTIETEHIIUH
OIlK-1 - CIIOCOOHOCTBIO | OCHOBHble 6a30Bble MOHATMA M METOAbl MaTeMaTUYECKOro aHafin3a, aHaAUTUYEeCKOoW
NPUMEHATD METOJBl | reoMeTpuUn U NNHeHoW anrebpbl, anddepeHLManbHOro U MHTErPasbHOIO UCUYUCIEHUSA,

MaTeMaTU4YeCKOro  aHalli3a M | rapMOHMYECKOrO aHa/M3a; OCHOBbI TEOPUN BEPOATHOCTEN, MaTEMATUYECKON CTAaTUCTUKK,

MOJCIUPOBAHUSA, TECOPETHICCKOIO | nuckpeTHOW MaTeMaTMKM WM TeopuMM  HALEKHOCTW; OCHOBbl  MaTeMaTU4YecKoro
u OKCIICPUMEHTATBHOTO | o nenupoBaHms.

HCCIICA0BaHUsA
BI/II[LI MaTpuil. TpaHCHOHHpOBaHI/Ie, CJIOKCHHEC, BBIYMUTAHUC, YMHOXKXCHHUEC HA YHUCJIO.

OIIK-1 - CIIOCOOHOCTBIO | OOydaroUMics yMeeT: TPUMEHSTh (PHU3MUCSCKIE 3aKOHBI ISl PEIICHHUS TIPAKTUIECKUX
NPUMEHATD METOJIBL | 337144, MCIOJIB30BATh OCHOBHBIC (DU3UYECKUE 3aKOHBI M (yHIAMEHTaJIbHBIC
MAaTCMaTHICCKoro  aHaumsa M| poggtuss B NpO(ECCHOHATIBHOW — JICSITENBbHOCTH,  IPUMEHSATh  METOJBI
MOZCIMPOBAHMNA,  TCODETHHUCCKOTO | \areMaTuyeckoro  aHanM3a M MOJEIMPOBAHMS,  TEOPETHUECKOTO U

u OKCIICPUMECHTAJIbHOT'O
OKCIICPUMEHTAJIBHOI'O UCCJIICIOBAHU A
HCCJICIOBAHUSA

MuHOp 1 anredpanyeckoe AOMONTHEHHE OnpeaenuTes (KBaapaTHOH MaTPHIIG).

OIIK-1 - CHOCOOHOCTBIO | METOaMH (hHU3HKO-MATEMATHIECKOTO OMUCAHMS OCHOBHBIX (DH3HUUECKHX SIBICHUH
IIPUMCHATH METOIbI | i1 TIPOIECCOB, OMPEICSISIONINX MPUHIIAIB PaOOTHI PA3TUYHBIX TEXHUYECKHIX
MaTEMaTHYCCKOI'O aHaJIn3a nu yCTpOﬁCTB

MOJCIIUPOBaHUA, TCOPETUICCKOTO
u SKCHEPUMEHTAIBHOTO
HUCCJICAOBAHUA

CucreMa 11 TUHEHHBIX HEOJHOPOAHBIX YPaBHEHHH ¢ I HEU3BECTHBIMHU U €€ peleHne MerogoM Kpamepa i ¢ momorpio oOpaTHOH
MaTpHULbI

OIIK-3 CIOCOOHOCTBIO |COBpEMEHHbIE 00pa3oBaTelibHbIC U MHPOPMAIIMOHHBIE TEXHOIOTHU
puodpeTaTh HOBBIE
MaTeMaTH4eCKUe u
€CTECTBEHHOHAYYHbIC 3HaHUS,
UCIIONB3YA COBPEMEHHBIE
o0pazoBaTenbHbIe u

HH(OPMaIMOHHBIE TEXHOJIOTUH
I'unep6ona u ee KAHOHNYECKOE ypaBHEHUE. ACHMITOTHI, SKCHEHTPUCUTET ¥ AUPEKTPHUCHI IHIEePO OB

OIIK-3 CIOCOOHOCTBIO | OCYIIECTBIIATH IIOMCK HH(OPMALMHU 110 HOBBIM METOaM MaTeMaTHYECKOro aHauu3a 1
npHoOpeTaTh HOBBIE | MOJAETMPOBAHUS, MATEMAaTHYECKHE METO/bI PELICHHS TPOCTEHIINX CTAaHIaPTHBIX 3a1a4 110
MaTeMaTH4ecKue U | PEKOMEHAYEMBIM IpernoaaBaTesieM HCTOYHUKAM.

€CTECTBEHHOHAYYHbIC 3HaHUS,

UCTIONB3YA COBpEMEHHBIE

o0pa3oBaTeNbHBIE u

nH(pOpManOHHbIE TEXHOJIOTHH
KomrnekcHble yncna. Airedpandeckas Gpopma.

OIIK-3 cnocobHocThI0 | OOyJaromuiics BiageeT: MeTogamMu (OpMUpOBaHHS MAaTEMATHYECKUX MOIENeH it
puodpeTaTh HOBbIC | omucaHus (PU3NYECKUX SIBJICHUH M TPOIECCOB, OMPEICISIONMX IMPUHIMIBI PabOThI
MaTeMaTUYECKUE U | pa3iMYHBIX TEXHUYECKUX YCTPONCTB, M UX anpoOalliy [Uis PEIICHUs MPAKTHUSCKUX 33124
€CTECTBEHHOHAYYHBIC 3HAHMS,
UCTIONB3Ys COBpEMEHHbBIC
o0pa3oBaTeNbHBIE u

nH(popManOHHbIE TEXHOIOTHH

puBomsarcs THIMOBBIE BOMPOCKI M 3ajaHus. OLEHOYHBIC CPEICTBA, MPEIHA3HAUCHHBIC VIS MPOBEIEHHS ATTECTALHOHHOTO
MEpOIPUATHS, XpaHATCA Ha Kadeape B TOCTATOYHOM JUISi TIPOBENEHHS OLIEHOYHBIX MPOIEAYp KOoauyecTBe BapuaHToB. OneHOYHBIE
Cpe/CTBa MOZJIEKAT aKTyaJH3allMk C YYETOM DPa3BUTHS HayKd, OOpa3oBaHUs, KyIbTYpbl, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH W
conragbHON cepbl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHUE COAEPKAHMUS OLIEHOYHBIX CPEICTB Cpey 00yUaronIuxcsl yHUBEpCUTETa
HecyT 3aBenyromuii kadeapoil n npenoaaBaTens — pa3padOTUNK OIEHOYHBIX CPEICTB.



OCHOBHEIE HeﬁCTBHH HaJd KOMIUICKCHBIMHA YHUCIIaMHA (CJ'IO)KGHI/IG, BbIYMTAHUC, YMHOXKCHHUC, Z[GJ'IGHI/IC)
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2.2. HepequL BOIIPOCOB VISl MOATOTOBKH oﬁyqaloumxca K l'lpOMe)KyTO‘lHOﬁ arrecranmuu

1 cemecTp Bonpocs! Kk 3a4eTy:
Buner matpun. TpaHCcriOHHpOBaHME, CIOKEHNE, BEIYUTAHUE, YMHOXKECHHUE Ha YHCIIO.
Omnpenenureny BTOPOro U TpeThero nopsaxa. [lonsrue o0 onpenenuTene 1 — ro MopsiKa.
MuHop 1 anredpanvecKoe TONOITHEHHE ONpenenuTeNns (KBaIpaTHOH MaTPHIIBI).
OcCHOBHBIE TEOPEMBI 00 OTIPEIETHUTEIX U UX CBOHCTBAX.
[IponsBenenue KBaAPaTHBIX U MPSIMOYTOIBHBIX MATPHIL.
[Ipucoenunennas 1 oOpaTHast MaTpUIbL. MeTonKa HaX0XK/IeHHsT 0OpaTHOW MaTpHUIBL.
Panr matpunpl. Onpenenenue paHra MaTpUIlbl ¢ TOMOIIBIO AJIEMEHTAPHBIX peoOpa3zoBanuii. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYECHUSI MATPHIIBL.
CucTeMbl TUHEHHBIX YpaBHCHUH. 3amich HEOMHOPOIHBIX CHCTEM B MaTPUYHON M BeKTOpHOU (opme. Teopema Kponekepa -
Kanenmu.
Cucrema 1 IMHEHHBIX HEOJHOPOAHBIX YPaBHEHNH C I HEM3BECTHBIMU H €€ pelieHne MeToaoM Kpamepa 1 ¢ momomso
00paTHOW MaTpHIIBL.
OnHOpOIHBIE CHCTEMBI IT IMHEHHBIX YPaBHEHUH C IT HEU3BECTHBIMH.
DjeMeHTapHble MPeoOpa3oBaHMs CUCTEM JIMHEHHBIX YpaBHEHUH. MeTo1 ocie10BaTeIbHOTO UCKITFOUSHHST HEN3BECTHRIX
Kopnana - I'aycca.
BekTopbl Ha IMJIOCKOCTH U B TPEXMEPHOM TpOCTpaHCTBe. JIMHElHbIe onepanyy Ha/l BEKTOPaMH.
JIuHe#HO 3aBUCHMBIE U JIMHEWHO HE3aBUCUMBbIE BEKTOPHL. ba3uc Ha MII0CKOCTH U B TPEXMEPHOM MPOCTPAHCTBE.
PaznoxxeHne BekTopa 1o KoopauHaTHOMY Oa3ucy. JleneHue oTpes3ka B 3aJJaHHOM OTHOIIICHHH.
CkassipHOe IPOU3BE/ICHNE BEKTOPOB, €T0 CBOKWCTBA M BBIYHCIIEHUE. J[JIMHA BEKTOpa. YTON MEXy BEKTOpamH. Y CIIOBHE
OpPTOrOHAJILHOCTH.
«-MEpHBII BEKTOp M BEKTOPHOE MPOCTpaHCTBO RN , ero 6a3wuc.
EBKIMI0BO MPOCTPAaHCTBO U €TI0 CBOMCTBA.
[Tonstue 00 ypaBHEHHH MOBEPXHOCTH U JIMHUH B TPEXMEPHOM ITPOCTPAHCTBE. Y paBHEHHE TIOCKOCTH, TIPOXO/IAIIei yepe3
TOYKY.
OOriee ypaBHEHHE IFIOCKOCTH U €0 YaCTHBIE ClTy4ad. YTOJI MEeX1y INIOCKOCTSIMH, YCIOBUE IEPIICHANKYISIPHOCTH 1
NapaJIIEIbHOCTU IUNIOCKOCTEH.
[Mpsimast B ipoctpancTBe. O0IIee M KAHOHUYECKOE ypaBHEHHE PSIMOiA. Y paBHEHHUE MPSIMOH, ITPOXOISIIeH Yepe3 Be TOUKH.
IIpsimas Ha mnockocTy. Pa3nuuHble BUIbl ypaBHEHUH IPSAMOM. YTON MEXYy MPSIMBIMU. Y CIIOBUE TIEPIIEHAUKYISIPHOCTH U
nmapajiCJIbHOCTH MPAMBIX.
OOmiee ypaBHEHHE JIMHUU BTOPOro mopsiaka. KaHoHH4Yeckoe ypaBHEHHE OKPYKHOCTH.
DJUTUIC U €70 KAHOHWYECKOE YpaBHEHUE. DKCIIEHTPUCUTET U JUPEKTPUCHI SILTHIICA.
I'unep6ona u ee KAHOHNYECKOE YpaBHEHUE. ACHMITOTHI, SKCLEHTPUCUTET ¥ AUPEKTPHUCHI THIIEPOOIBL.
INTapaGona 1 ee KAHOHMYECKOE YpaBHCHHE.
KomrnekcHble yncna. Airedpanueckas popma.
I'eomeTpuueckoe H300pakeHHE KOMIUIEKCHOTO YHCIIA.
Tpuronomerpuueckas popmMa KOMIUIEKCHOTO YHCIIA.
INoka3arenbHast hopMa KOMIUIEKCHOTO YHCIA.
OcHoBHBIE JIeHCTBYSA HaJl KOMIJIEKCHBIMH YHCIIaMU (CIIOKEHHE, BBIYNTAHUE, YMHOXKCHUE, JICTICHHE)
Bo3BeneHue B crenenb KoMIuiekcHoro uucia. @opmyna Myaspa.
W3Bneyenne KOpHSA U3 KOMIUIEKCHOTO YUCTIA.
[ousitue pynkumu. OCHOBHBIE 1eMeHTapHbIe QYHKIMH U UX rpaduku. OCOOSHHOCTH MOBEACHUS () yHKIHIA.
YucnoBas nocienoBaTeNbHOCT. [Ipeaen unciaoBoi nocne10BaTebHOCTH.
[penen ¢pynkimu. OqHOCTOpOHHUE Tpeaenbl GyHKIMHU (cneBa u crpasa). OCHOBHBIE TEOPEMBI O TIpeJieriax.
BeckoneuHo manblie u OeckoHeuHO Oomnbinue GyHKImy npu X XO (X £00).
CpaBHeHne OECKOHEYHO MAIbIX.
[IepBrlii 1 BTOpOI 3aMe4aTENbHbIE IPEIEIIbI.
Hcnionp3oBaHne SKBUBAIICHTHBIX OECKOHEYHO MAaJIbIX P OTBHICKAaHWU Npenena GyHKIui. PackpriTre npocreimmx
HEOIpEAEIEHHOCTEN.
[TpousBomHast GyHKIMH, €€ TEOMETPUICSCKUI U SIKOHOMUYIECKHUIA CMBICI.
[paBuna u popmyinsl quddepenumposanus. JuddepeHippoBanne cI0KHON (YHKINH.
Jlorapudpmuueckoe nudpdepentuposanne. JJuddepeHurpopanne HesIBHBIX (YHKIIHUIA.
[Ipon3BomHbIE BBICIINX MOPSIKOB.
OcHoBHEIe TeopeMbl auddepenmansHoro ucunciaenus. [Ipasuno Jlonurans.
MoHoTroHHBIe QyHKIMHU. Y CII0BHE BO3PACTAHHSA U YOBIBaHUS ()yHKIIUH.
OkcrpeMmyMbl GyHKIMH. HeoOXoaumble yCIoBHUst SKCTpeMyMOB. JlocTaTOUHBIE YCIOBHUS YKCTPEMYMOB.
Brimykiiocts 1 BoruyTocTh rpaduka Gynxumu. Touku neperuda.
AcuMnToTh rpaduka GyHKIMH.
Oom1as cxema uccuenoBaHus GYHKIIMN U TTOCTPOCHUE TpaduKa.
Hduddepennman GyHKINU U €ro TeOMETPUIECKUN CMBICTS
[Mpumenenne auddeperuana B IpUOIHKEHABIX BEIYUCTICHHS.
Mmuorounen Teitnopa u hopmymna Teitmopa.
OCHOBHBIE TTOHSTHS, 00JIACTH ONPENEICHUs, CTOCOOBI 3aJaHMS, BUABI SIKOHOMIUECKIX ()yHKIINHA.
[Ipenen u HEMPEPHIBHOCTD (DYHKIMH JIBYX MTEPEMEHHBIX.
YacTHbIE TPOU3BOAHBIE (DYHKIIMN HECKOIBKHUX MEPEMEHHBIX.
[NonmHOE MpHpamieHue u NONHBIHA arddepeHma.
[Ipon3BomHAas O HANIPABJIEHHUIO U TPAANCHT, CBA3b MEXKILy HUMH.
OKkcTpeMyM (YHKIIMN HECKOJIBKHX MEPEMEHHBIX. Y CIIOBHE IKCTPEMYyMa.
Hawnbosnbmree 1 HanMeHpIIee 3HaUeHNE (QYHKIMU B 3aMKHYTOH 00J1acTH.
[MonsiTne 06 sMmupuueckux Gopmynax. MeTo HAMMEHBIINX KBaJIPaTOB.
AcuMnToTHI rpaduka QyHKINH.
OOmas cxema uccinenoBaHus GyHKIMH U TOCTPOSHHE Tpaduka.




63. duddepenuan QyHKINM U €r0 TeOMETPUIECKH CMBICI.
64. Ilpumenenue nuddepeHnnana B MpUOIMKEHHBIX BEIYHCICHHS.
65. Mmnorounen Teitnopa n gpopmyna Teitnopa.

2 cemectp Bompocsl k sK3ameny:

[lepBOOOpa3Has u HeolpeIeNeHHbIH HHTErpal.

OCHOBHBIE CBOWCTBa HEONPEIEICHHOI'0 HHTETpaIa.

Henocpencreennoe naTerpupoBanue. MIHTErpupoBaHie MOACTAHOBKOM U 110 YacTsIM.

WHTterpupoBanre HEKOTOPBIX (QYHKIMH, COAEPKAIINX KBAAPATHBIA TPEX4JIeH.

ParmmonanesHeie apobu. [Ipocreiimue panroHaabHbIe IpOOH U MX HHTETPHPOBAHHUE.

[NoHsiTHe onpeeneHHoro HHTErpala Kak Ipejeia HHTErpalbHON CyMMBI.

®opmyna Hetorona-Jleiionua. OCHOBHBIE CBOIMCTBA ONPEIEICHHOI'0 HHTErpaa.

Beruncienre onpeaeneHHoro HHTerpaia MEeTo0M IOJICTAHOBKHY | O YacTsIM.

HecoOcTBeHHbIe HHTETpaIbl ¢ OECKOHEYHBIMHU Tpe/iellaMi HHTETPUPOBAHUSI U OT Pa3phIBHBIX (DYHKIHWI.

[TpunoxxeHune onpeeNeHHOr0 HHTErpalla T BBIYUCICHNUS TJI0IAAeH TNIOCKUX (UTYp, IUTHH AYT, 00beMa Tell BpalleHusI.
[TpubmmxeHHOe BHIYMCIICHUE OIPEEICHHBIX HHTETPAIOB.

OcHoBHbIe TOHATHA. JnddepeHnnanbaple ypaBHEHHS IEPBOTo MopsIKa. Teopema o CylecTBOBaHHE U €IMHCTBEHHOCTH
peuieHus..

13. duddepeHnpaibHbie YpaBHEHUS C pa3JessIFOIIMMU ITepEMEHHBIMH.

14, OpHOPOIHBIE U JINHEHHBIE YPaBHEHHMS TIEPBOTO MOPSIKA.

15. YpasHeHue bepHynnn.

16. uddepeHnpaibable ypaBHEHUS] BTOPOT'O MOPSIIKA, TONYCKAIOIINe TTOHKEHUE TIOPSIKa.

17. JIvHeliHbIe OTHOPOHBIE YPaBHEHHSI BTOPOI'O TIOPsIKA C TIOCTOSHHBIMU Kod(duiieHTamu.

18. JIuHeliHble HEOAHOPOIAHBIE YPABHEHHUS BTOPOT'O MOPSJIKA C OCTOSIHHBIMU KO3 dunneHTaMu. MeTo Bapuanuu
MIPOU3BOJIBHBIX ITOCTOSIHHBIX.

©COoNOTRwWNE
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Bompocs! k 5k3aMeHy B 3 cemecTpe

19. Ywucnopo# psa. Cymma psina. HeoOxoaumblil MpU3HAK CXOAUMOCTH.

20. JlocraTo4yHble MPU3HAKH CXOJMMOCTH 3HAKOIOJIOKUTEIBHOIO psiia: IPU3HAKK CpaBHEHHs, pu3Hak [anambepa,
paaukansHbIN npusHak Ko, HHTerpaabHbIi NPU3HAK CXOAMMOCTH.

21. 3nakouepenytommuecs psabl. [Tpuznax JleliOnuna.

22. 3HaKolepeMeHHbIE Psibl. AOCOIIOTHAS U YCIIOBHAS CXOJUMOCTb.

23. OyHKUMOHANBHBIE pabl. O0IACTh CXOMUMOCTH.

24. Crenenssle paapl. Teopema AGens. O61acTh CXOOAUMOCTHU CTEHIEHHOTO PAAa.

25. Panwl Teiniopa u Makiopesa.

26. Paznoxenue B psiq MakiopeHa 3jeMeHTapHbIX (QYHKIUH.

27. Tlpumenenue psnos Teiopa u MakiopeHa K NPUOJIMKEHHBIM BBIYHUCIICHUSIM.

28. Panel Oypee.

4 cemecTp Bonpoch! k 3auety

1. [peamer Teopun BepositHocTell. Cyuaiitnoe coobithe. Kitaccudukanus coobITHA.
Oneparyu Haj coObITUsME (anredpa coobituit). Inarpamma Benna. Kilaccuueckoe onpereneHue BEpOSTHOCTH.
DneMeHTHl KOMOMHATOPUKH.

N

3. OTHocuTeNnbHas 4acToTa COOBITUS U CTaTHYECKast BEPOSTHOCTD. [ eoMeTpHyecKkast BEpOSTHOCTb.

4, CoBMeCTHbBIE 1 HECOBMECTHBIE ClTydaiiHble coObITHs. TeopeMa CI0KEHHsT BEPOSITHOCTEH.

5. VYcnoBHbIe BEpoSITHOCTU. TeopeMa yMHOXKEHHSL BEPOSITHOCTEM.

6. BeposTHOCTD NOsIBIICHHST XOTS1 ObI OZIHOT'O COOBITHSL.

7. dopmyina nonHoi BepostHocTH. DopMyiisl BeposiTHOCTH rumnore3 (Gopmyns baiteca).

8. [ToBTOpHBIE HE3aBUCHMBIE UclibITaHud. Popmyna beprymn. JIokanbHas U uHTErpanbHas reopema Jlammaca. @opmyna
IIyaccomna.

9. Crnydaiiapie BeMUIUHBL. J[MCKpeTHBIE ¥ HENPEPHIBHBIE CTyYaifHbIe BETMIUHBL. DYHKIWSI pactpeeieHus BEPOSTHOCTEH 1
€e CBOICTBA.

10. 3aKoH pacnpeneneHns BEpOSITHOCTEH TUCKPETHOH CIIy4daifHOH BeIrmduHbl. bBiHOMHaNpHOE pacipeaencHre.

Pacnipenenenue Ilyaccona. ['eomerpuueckoe pacmpeneacHue.

11. Omneparyy HaJ HE3aBUCUMBIMH AUCKPETHBIMH BEUYNHAMU.

12. [InotHOCTH pacnpeneneHust BEpOATHOCTEW HENPEPBIBHOM CIIy4aiiHON BEJIMYMHBI U €r0 CBOMCTBA. BeposTHOCTH
MOMAJaHUs CIIy4aliHOIN BEJIMYUHBI B 3aIaHHBIA HHTEPBAJL.

13. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKN CIy9alHBIX BETHIMH (MaTEMaTHIECKOE OKUAAHKE, TUCIIEPCHs, CpETHEES
KBaJIpaTHIECKOE OTKIOHEHHE).

14, Mopna, MeanaHa, HadaJIbHbIE M [IEHTPAIbHBIE MOMEHTHI CIIyJalHBIX BETHIHH, KO3()(OUINEHT aCHMMETPHH 1 IKCIIECC.

15. PaBHOMEpHBIN 3aKOH paclpeeneHns BEPOITHOCTEN U €ro YUCIOBbIE XapaKTEPUCTUKH.

16. ITokazarenbHbll 3aKOH pacnpeAeaeHus Cly4yalHON BETMYUHBIL.

17. HopMmanbHblii 3aK0H pacnpeaeneHust BEpOSTHOCTEN U €ro MapaMeTphl.

18. BepositHOCTh ONaganusl B 3aJaHHBIA MHTEPBAJ HOPMAJIBHO paclpeAeIeHHON Cly4ailHOM BeNMYMHbL. BeposaTHOCTD ee
OTKJIOHEHHSI OT MaTeMaTHIecKoro oxuaanus. [IpaBumo «rpex curm»

19. [onsTHE O pacnpeneneHusX «xu kBaapaT» [Iupcona, CteiogenTa, Oumepa.

20. Cucrema IBYX CIy4aiHBIX BEJHUYHMH U €€ YHCIIOBBIE XapaKTEPUCTUKH.

21. 3akoH 6onbimux gucen. Teopema bepHymm 06 ycroitunBoctr yacTor. Teopema YebblmeBa 00 ycTOHUYNBOCTH CPETHUX.
LentpanbHas npenensHas Teopema JIsmyHoBa.

22. OcCHOBHBIE 32/1a41 MaTEeMaTHIECKON CTaTUCTUKH. [ 'eHepanbHast ¥ BEIOOPOYHAst COBOKYITHOCTh. Penpe3eHTaTHBHOCTh
BBIOOPKH.

23. BapuranuoHHble psiasl TS AUCKPETHBIX W HEMPEPBIBHBIX CITYYAHHBIX BEIWYMH 1 UX rpadrueckoe N300pakeHue.

24, SMHI/IPI/I‘IGCKEUI (1)yHKIII/I$I pacnpencacHusa OTHOCUTCIIbHBIX YaCTOT. FI/ICTOI‘paMMa OTHOCHUTCIIBHBIX 4aCTOT.



25. YucmoBele XapaKTCPUCTUKU BAPUAITMOHHBIX PAIOB! BI)I60pO‘IHa$I, CpeaHs, BLI60pO‘IHaS[ aucnepcus, BI>I60p0‘lHOG
CpeaHee KBaApaTUICCKOC OTKIIOHCHUE, MOJia, MEJUaHa 1 Jp.

26. ToueuHble OIIEHKH MapaMeTPOB TeHEPAITEHON COBOKYITHOCTH: CMEIIEHHBIE, COCTOSTENbHBIE U Y deKTHBIE.
HcnipaBnenHast BEIOOpOYHAS IUCTICPCHSL.

27. WHTepBanbHbIe ONIEHKH AapaMEeTPOB I'eHepalibHOI COBOKYITHOCTH. [loBepHUTENbHBIN HHTEpBal. JloBepuTeapHas
BEPOATHOCTH(HAJIEKHOCTB).

28. JloBepHTenbHbIE HHTEPBAIBI ISl OIIEHKH MaTEMAaTHIECKOTI0 O>KUIaHNSI HOPMAJILHOTO PacIpeieNIeHUs IpH
HEHM3BECTHOM CpPE/IHEKBAIPATHIECKOM OTKIOHEHHH.

29. [NoHsiTHE cTaTUYECKOH TUITOTE3bI M OCHOBHBIE JTAITBI €€ MIPOBEPKH.

30. [IpoBepka runoTe3s! 0 HOPMAIBHOM PaCIpeeTICHUH TeHepaIbHOM COBOKYITHOCTH 10 KpuTepio [Tupcona.

31. OyHKUMOHANBHASL, CTATUYECKast M KOPPEIALMOHHAs 3aBUCUMOCTS. JIMHeHas mapHast perpeccusl.

32. Br160pouHbIil K03 (UIMEHT KOPPEISIIUU U €ro CBOHCTBA.

33. Koppensiionnas tTabnuna. OThICKaHHe TapaMeTpOB BBIOOPOYHOTO YpaBHEHHS TIPSIMOI JINHUU PETPECCHU 110

CTPYIIIUPOBAHHBIM JTAHHBIM.

TemaTuKa KOHTPO/IbHbIX paboT

B KOHTpOJBHBIX paboTax COACpPIKATCA 3aJaHUs, KAKIOC M3 KOTOPHIX OTBEYAET YKAa3aHHOMY B 3arojOBKE OTICILHOMY
paszeny Kypca MaTeMaTHku. Homep BapuaHTa KOHTPOJIBHOW pabOThI COOTBETCTBYET ABYM IOCICHHUM HU(bpaM HOMepa 3auéTHOM
KHIDKKH, OTPEeNsieTcsl KaK OCTaToK OT Jesnenus Ha 30.

3amaHusl Uil KOHTPOJIBHOW pabOoThI MPECTaBICHB B MeToIMYeCKHEe YKa3aHUs K MPAKTHYCCKUM 3aHITHSAM M BBIMOJHCHHIO
KOHTPOJIBHBIX Pa0OT 110 MaTeMaTHKE.

@dDoHa TECTOBBIX 3aJaHUM
Tecr 1

1. Panrom MaTpuIlsl Ha3bIBAETCA:
a) KOJIMYECTBO CTPOK MATPHUIIBI;
0) KOJNYECTBO CTOIOOB MaTPHUIIbI;
B) HaUBBICILIHH MOPSIOK OTIIMYHBIHA OT HYJIsI MUHOPOB;
T') pa3MEpHOCTh MaTPHUIIBL.
2. Eciu onpenienuTenb CUCTEMBI JIMHEWHBIX aliredpandeckux ypaBHeHUH He paBeH 0, To cucTema:
a) UMEET €IMHCTBEHHOE PEILICHNUE;
0) He UMEEeT pellIeHnH;
B) UMeeT OECUHCIICHHOE KOJINYECTBO PEIICHHH;
') UMeeT 3 peleHusl.
3. Kakue u3 31ux 3-X TOYEK JIe)KaT B OJHON INTOCKOCTH:
a) (1,1,1), (2,2,2), (0,-1,3);
0) (0,0,1), (2,-1,0), (3,3,3);
B) (0,0,0), (1,-1,1), (2, 0, 1);
) BCe MPENbITyIINe
4. 'eomerpudecKkast HHTEPIIPETALUS BEKTOPHOTO MPOU3BEACHUS €CTh!
a) IUIOIIAb MapajuIeIorpaMma;
0) 00bEM napasutenenunesa;
B) paborta;
I')PACCTOSHUE MEXIY TOUKAMU.

Tect 2
X2+ 4
1. lim—— paBeH:
x—0 X
a) oo; 06)0; B)4; T1)Ha «0» nemUTH HENMB3s!

2. Kakoe n3 31ux 2-x uucen oonse z;=2+3i, z,=-1-12i:

a) OoJbIIe mepBoe, T.K. €ro AeHCTBUTENbHAS YaCTh OONbIIIE:

0) GorbIme BTOpoe, T.K. €ro MHUMAsl 4acTh OOIBIIIE;

B) OTHOLICHHUH «OOJBIIE» H «MEHBILE» ISl KOMIUIEKCHBIX YHCET HE CYILECTBYET;
T') €CITH NIEPEBECTH UX B JEKAPTOBBI KOOPIUHATHI, TO OHH PaBHBL

3. OynkIMN Sin X uX mpu X —> 00 OyIyT SKBHBAJIEHTHBI IPYT IPYTY, T.K.:

. 1 .
a) |II’Tg —— =1, 6) SIN X = X; B) 10 BTOPOMY 3aMeyYaTENLHOMY TIPEIENY;
X—> X



F) OHH HE ABJIAIOTCS 9KBUBAJICHTHBIMH.

x—0

. 1
4. lim = X - Sin = pagen:
X

a) 0; 6) oo; B) noiydaeM Heonpeaenénnocts Buaa 0 - 00;
r) noyuaem neonpenenénnocts Buaa 0- 0.

5. B Brpaennn a = 2i + 3] — ki, ece:

a) cwia Toka; 0) eIMHMYHBIH opT; B) A/ — 1 ; r) MOMEHT MHepIMK paMKy 13 N BUTKOB TOHKOM MPOBOIOKH.

Tecr 3
1. Kacarenbhas k rpaduky Gynkuun Y = SIiN X B Touke ¢ abeuuccoit x = 0 o6pasyer ¢ ockio OX yroi:
T T
1) —; 2) —; 3) 60°; 4) 1.
2 4
2. Hanbonbiuee 3nauenne GpyHkuun Y = x* —3X+3 na otpeske [-1,5; 2,5] nocturaercs
1) B Touke x = -1; 2) B TOouke x = 1; 3)x=25 4)x=-15.
3. O6nacts onpenenenust GyHKIUU Y = In|x — 3| €CTh UHTEpBaJ:
1) xe(0;:);

2) X € (—o0;+x0);
3) X e (—0;3) U (3;+x);

4) NPaBHITBHBII OTBET OTCYTCTBYET B MPE/IbAYILMX BAPHAHTAX.

4. grad f(x,y) Brouke O(1, 1) wus f(X,y) =Xy ecrs BexTOp:
1) grad f=2i+]j; 2)grad f=i-2j;

3)grad f=2i—j; 4)grad f=2i+2j.

Tect N4
1. IIpu 3aMeHe TIepeMEeHHOM B ONPEACOICHHOM HHTErpalie Mpeieibl HHTETPUPOBaHHS:
1) m3MeHsoTCS; 2) oCcTaroTCs MOCTOSHHBIMH;
3) MeHAI0TCS MecTaMu;  4) MEHSIIOT 3HaK Ha MPOTHBOIOIOKHBII.
sin xdx
paBeH
COS X
1) —Injcosx|+c¢; 2) Injcos X +c;
3cos® x
3) T +C; 4) oTHOCHUTCS K pa3psLy «He OepyIIUXcs» HHTETPaioB.
1) pacxomurcs; 2) CXOIUTCS,

4,

Oty

3) ue Beruncisiercs;  4) paseH 1.

sin® xdx pasen

2 3 1
1)5, 2)5, 3)5, 4)

3ajaHus 1J1 KOHTPOJBbHBIX padoT
Kontpoabnas padora Nel



10

13

16

|. lana cucrema TuHEHHBIX ypaBHeHHH. TpeOyercs:

l.OHpeI[e.]'II/ITB, COBMCCTHA JIM OHA 1 B CJIy4ac MOJOKUTCIIbHOI'O OTBETA, ONPCACIINTD KOJINYCCTBO €€ pemeHI/Iﬁ.

2.B cilydae eAMHCTBEHHOTO PELICHHUS:
1)HaiiTu ero meronom ["aycca;

2)no popmynam Kpamepa nim 3anmcars cucteMy B MaTpHYHON (POpME U PEIIUTh €€ CPEICTBAMU MaTPUIHOTO UCUUCIICHUS.

3X; —2X, —=9%X; =3 2% + X, + X3 =2 2%, —4X, +X; =3

2X; —3X, + X; =3 24X +2%X, + X, =0 34X, —5X, +3X; =-1

X, +2X, —4X, = -3 X, + X, +3X; =3 X =X, +X; =1

4%, —3X, + X, —7=0 X, +3X, +5X; =12 2%, + X, +4x, =16 2X, —2X,+3=0

X, —2X, —2X; —3=0 53X, +5X, +7X; =0 643X, +2X, + X; =10 742% +3X, + X, +6=0
3%, =X, +2%;+1=0 X, + 17X, +X; =4 X, +3X, +3X, =16 3%, +4X, =X, =0

X, + X, +X; =15 X, +2X, +3X; =2

X, +2X, +3X; =35 942X, +3X, + 7%, =12

X, +3X, +6X; =70 3X, +5x, +11x, =17

X+2y+3z=4 X, +2X, +3X; =5 X, + X, —6X; =6

2X+y—-22=3 1192X% — X, =X, =1 1243%X, — X, —6X;, =2

3x+3y+2z=10 X, +3X, +4X; =6 2%, +3X, +9x, = 6

X, +X,=0 X, +X, +4X;+9=0 X, + X, — X, =4

X, + X, =0 149 2%, +2X, +17X, =146 52X — X, +3X; =1

X, +2X, +3X; =2 2%, +3%X, +10=0 X, —X; =6

X, +2X, +3%X; =5 X +2X, =3%X; =0 3X, +2X, —4X; =8 2%, + 71X, +3X; =6

2X; + X, +2X; =1 172X, — X, +4X; =5 1842X, +4X, —=5%, =11 19<3X; +5X, +2X, =4 20
33X, +2X, + X3 =1 X+ X, =Xy =2 4%, —3X, +2X; =1 OX, +4X, +X; =2

3X; —3X, +2X; =2
4x, —5X, +2x, =1
S5X; —6X, +4x, =3

10.

I1. Haiiti coOCTBEHHbIE 3HAYEHHS H COOCTBEHHBIE BEKTOPHI MaTPHUIIBL:

-1 3 =2 -6 -8 2 1 -4 3

1 -4 3 2|-5 2 8 3.8 2 -5
1 1 -2 -3 -4 1 -2 8 -6
-2 -1 2 0O 1 O 4 -5 2

5 -3 3 5/1-4 4 0 6.| 5 -7 3
-1 0 -2 -2 1 2 6 -9 4

1 -3 4 -4 3 1 4 -5 7
4 -7 8 8|1 -2 1 911 -4 9
6 -7 7 3 -2 -1 -4 0 5
2 -8 -5 7 =12 6 1 -3 3
4 1 3 11.] 10 -19 10 12.|-2 -6 13
-8 -2 -6 12 -24 13 -1 -4 8




-1 3 -1 -3 1 -2 15 -11 5
13./]-3 5 -1 4.1 4 -1 3 5. 20 -15 8
-3 3 1 -2 -1 -3 8 -7 6
1 -18 15 2 -1 -1 2 8 5
16.| -1 -22 15 17./]-3 2 0 18]-4 1 3
1 -25 22 4 2 4 8 -2 -6
-1 3 =2 -4 3 1
9.1 -4 3 2.1 -2 1
1 -2 3 -2 -1

1. TIpuBecTn ypaBHeHHe KpHMBOI BTOpOro mopsaka f (X, y) =0 k xaHOHMYECKOMY BHY U HAHTH TOUKH ee MepeceueHus ¢

npsivoii @X + DYy +C = 0. Crenars uepres.

1. 4x* +4y* -8x+4y-11=0,1-2y=0.
3. 3x*+3y* +6x—-4y-1=0, x—2y+1=0.
5. y*—4y+x-6=0, x—y=0.

2. 2x* —8x+5-y=0, 2x=1.
4. X*+2y*-4y+4=0, y-1=0.
6. X*+y?—3x+6y—-1=0,x-y=2.

7. 2x* +y® —12x+10=0, x—-1=0. 8. y=—x*—4x+3, y=%x.

9. 2x* —4x—y+3=0, 2x+y=0.
11.y+3-4x+x*=0, x+1=0.
13.2y? +4y—x=5, 2x-3+y=0.
15.X* +y® +14x =0, x+y-1=0. 16.2x* +8X+y+7=0, 2x -2y =1.

17.y* +8y —2x+10=0, 2x—y =0. 18.X+2y? +4y+1=0, x—2y+4=0.
19.X? +y® —4x+2y+5=0, 3x—2y+1=0. 20.(x = 9) +y* =9((x =1 + y*), x—y =0.

10.x* +y* -4y =0, x+y-2=0.
12.x* +2y? —2x+3y =0, 2y —1=x.
14.X* —=2x—-y+2=0, x+y=0.

IV. Tlo koopaunaram Bepummsl mupamugast A A, Aj A, waitru: 1) mmmer pebep AA, u A/A,, 2) yron mexay stumu

pebpamu, 3) mioaab rpaHu AlA2 % U UTMHY MEAUAHBI, ONMYIIIEHHOW U3 BEPIINHbI A3 , 4) 00BeM mupaMuabl, 5) ypaBHEHHUS MPSIMBIX

AA, u AA,, 6) ypasrenns mnockocreii AA,A; 1 A/A,A,n yron mexay HumE, 7) BBICOTY MHPaMuZbl, ONYLIEHHYIO H3
Bepumnbl A, Ha rpans A A A,

1. A(314), A, (-161), A,(-116), A,(0,4,-1).

2. A(339), A,(691), A,(1,7,3), A,(858).

3. A(354), A,(583), A,(199), A,(6,48).

4. A(2,34), A,(7,6,3), A,(493), A,(36,7).

5. A(9,55), A (-371), A,(5,78), A,(6,9,2).

6. A(0,71), A,(415), A,(4,6,3), A,(398).

7. A(554), A,(384), A,(35.10), A,(582).

8. A(611), A,(4,6,6), A,(4,2,0), A,(1,2,6).

9. A(7,53), A,(9.4,4), A,(45,7), A,(7,9,6).

10. A (6,6,2), A,(54,7), A(2,47), A,(7,30).

11. A (0,01), A,(213), A,(1,-15), A, (2-11).
12.A(3,0,2), A,(32,4), A,(11,2), A,(2,0,6).
13.A(213), A,(L-15), A (2-11), A,(0,01).
14.A(0,0,2), A (214), A(2-12), A,(1,-16).
15. A (-1-21), A (-3-11), A(-2,-25), A,(-103).
16. A (-11,-2), A,(-212), A(-32-2), A,(-130).



17.A,(11,2), A,(016), A(-12,2), A,(134).

18. A (1,-1,2), A,(0,-16), A,(-10,2), A,(114).
19.A(2,3,2), A,(1,36), A,(0,4,2), A,(254).

20. A (-1,2,0), A (-224), A,(-330), A,(-14,2).

3aganus sl KOHTPOJBHON padoThr Ne2
|. Haiiti yka3aHHBIE ITpEAEIbl, HE TONB3YACh cpeacTBaMu Ju(epeHITNaTbHOTO HCUHCIICHHS.

3X° —x?+x - V1+3x* -2 . sin5x

1. a) lim 6) lim ; ) lim

X—>0 X6_2 ’ x—1 X2 —x x—>0  3Xx
r) Iing(x+2)[ln(2x—3)—ln(2x +1)].
6x° —2x+7 _ N2x-2-2 (x24T
29 lim———"—: g lim———: ) lim — :
x>0 3X° —5X° 42 =3 \x+1-2 x=o XT+5
r) Ilrrgxoctg 2X-sin X.
2
X*—x—-2 . -
L alim X2 g dLEX oVaXAE 1o cosdx
vaX +X—6 x—5 X —5x Xﬂol COSZX

r lm(x +3)In(x+1)—In(x - 2)].

-, X

4. a) lim X"+ x-1 ; 0) lim dovx-2 IimSln 4o li (3+XJ4M

a —_ B) . _
o 1x2 4BX+6" 34— Bx+7 x>0 x? x| 24 X

1+4 4 . 3—4/ C1-
5. a) “m—+ X=X 6) lim 3-vl4- X, B) Inm—1 C(Zssx;
x>0 X+ 3x% +2x* x5 x? - 25 x>0 X
r) lim(2x +3)[In(x + 2)—In x].
x5 =X _ _1-cos2 _ &
6. a) Ilmwﬁ lim X \/8_)(;3) |Imﬂ;r) lim X+ .
X—>00 2X -1 x>8 X —X x—0 X.tgx X—®\ X 3
— in® %
7. a) lim X" +6x-16 6) lim Sx+1 ) lim——= " 3
. a — — B ;
X—2 X2 -4 X—5 3_ /X+4 x—0 2X
r) lim(x = 2)[In(x 1) - In(x +1)].
8. a) lim 7x" +62x -8 6) lim X7 ) Iim(x_lj23X
. a — —_—; B — ;
X—>o0 ]_4)(2 +3X x—7 /2)(+11_5 X—>00 X

r) Iingx~ct95x.

3x% +3x-36 . 1-+/1-3x2 11— . 3
9. a) lim ——— 6) Ilmﬁ; B) I|m1 C_OSX ;1) I|m(1+5x)x.
x—>-3 X +5x+6 x>0 y2 x=0 X-SIn X x—0
10. 2 lim 4x* —3x% +1 6 lim V2 - \/ ) lim xtg3x _
- B PPt
x>n 54 x% —2x* x>4 3 «/2x+ x>0 COSX — COS° X

22X+ x-1 31— _ _
1L ) lim ————— §) lim L X mlim——; ) "mXZ{COsE—l]
X

x—-1 X2 +5x+4 x—0 X x—0 SIN X X—>0
. 5x®-6x-3 f_at sin 4x
12. a) lim lim ;B | ;) lim+/x sm—.
3 3

X—>00 4—2X2 — X3 ’ x—a X° — g x-0 sin 5x X—>00



4x% +7x -2 _ 4x -2 tg5x n-1)""
13. a) Im —— ; 6) lim ; B) lim=—==; p) lim| —— .
X——2 X+ 2 x-16 [y — 4 x>0 2% x—o\ N+ 2
5x* +2x° -3 . 3 i
oo m P8 Ix+2 - \/x+20 o 1 cosgsmx)
X—>0 10)( —X=-2 x—7 X—7 x—0 X
. 1
r I|ng(C032X)sin2x.
3x* —14x-5 Vi-x-— . sinx—si
15, ) lim 2 K0 g i VIT XL g SINXZSING A
X—5 X —b6X+5 xao X X—a X—a x—0
sin| x— %
x* +6x+8 . j1- 3\/1+14 3
16. a) lim ————:6) lim B) lim——=;
x>-23x% +5x -2 X0 X%,1 2C0SX

r) Iirr(l) {/1+sin 3x.

1
7. o lim X2 —x—6 o I I' Jx+3-3/9- s lim 1—+/cosx o lim ( 1 jsx
a —; — | .
X—>— 32X + X _21 [X +1 2 X%Ol COS'\/_ Xx—0 X+1
X2 +x-2 X+ x+AX . cosx—1 L
18. a) Iim ———— ;. 6) lim ————— ) im———; 1) I|m(1+x+x )snnX.
X—>— 13X + 4x +1 X—>00 ,X+2 x—0 3)( x—0

x> —x-2 VX, +14+x 1+\/_

19. a) Ilm—. &) lim 0 lim tgx —sin X.

X*)ZX +X-—6 X—>0 4/X +X —X x—0 X3

r lim x2 -Incos .,
X—>00 X
2x° +7x% =2 - (x+20(x +1) _cos2x .. Intgx
20. a) Ilm—; 6) lim———=: p) i ;1) lim .
o0 6 —4x+3 on (X +3) o Z T Cos2X

. Uccnenosars dynximo | (X) Ha HEMPEpHIBHOCTh: HAUTH TOYKH pa3pbiBa (GYHKIMU U OHPEICIUTh uX Til. [locTponuTsh
cxematuueckuil rpaduk QyHKINH.

2 2

1 npux=2 X—4 X+1npu X >0
1
x =1 X 1 1-X,x>2 X—2 2 X , x>1 —
fx)=—- 5. f(x)=—"+=6. f(x)= . ==~ 4+28 f(x)= f(x)=49x-
4. 1(x) x—15 (x) erx6 (X) l+x,x327f(x) |x—2|+x8 (X) —x,xs—l9 (X) ;Xl
, Xx<1
, Xx>1
2X+3, X+1,x>1 X+1,x>2
10 1‘(x)={1_x2 u 1‘(x)_{2X2 1 2.1:(x)_{2_X <2

_ 2
14, f(x):{;x ’ :;1)15. f(x)= In|x|+ 2



1 x<-3
¥2 X=0 x—4 4 X+3 1, x<2
16.f(X)={ ’ 17. f(x) = ——+ =18 f(x)={v9-x* , =3<x<019 f(x)=1x-2 20.
3 ,x=0 X—4 X
3| 2X  ,x=2
x>0
x-3 3
fx)=" 142
(x) x—3+x

IV. Tpebyercs moCTpOUTh 10 TOYKaM rpaduk QyHKIHUH O = p(¢) B IOJISIPHOM cucTeMe KoopauHat. Halitu ypaBHeHHe 3TOMN

KPHBOH B IPSMOYTOILHOI CHCTEME KOOP/IMHAT, HAYaIl0 KOTOPOi COBMEILIEHO C MOJIKOCOM, a MoIokuTenbHas nomyock O, - ¢

HOJIﬂpHOﬁ oceto. Ecnu He YKa3aHO Ha3BaHUC KpPIBOfI, TO, IO BO3MOXHOCTH, OIIPEACINUTH €T0.

1. p =e€* - norapudmuyeckas crupaib 11. p= e?
/A T
2. p = — -runepbonuyuecKas cnupaib 12.p= 2—
%
3. p=2cos
P 4 13.p=29
T
1 14. p=-2sin @
4. p=—
sing
5. p=10siN 3@ - tpexnenectkosas poza 15. p2 =C0S2¢
6. p= 2(1+ COSQ)) - Kap/wona 16. p=2asing,a>0
—2? - 2
7. p=2°COS2¢ - nemuuckara 17.p = .
cos| ¢ — r
4
8. p=2sin2 2
P ¢ 18.p = —
3sin @
_ 19. p® = -2¢0s2¢
sing
10. p = —4€0S2¢ 20.p=¢%

3agaHus 151 KOHTPOJbHOH padoThl Ne3
|. Halitu mpou3BoaHbIe EPBOro MOPsAKA JaHHBIX (DYHKLHHA, HCIIONB3YS B I1. B) JIOTapU(PMHUUYECKYIO IPOU3BOAHYIO, B
3aJ]aHUU 1) HAITH IPOM3BOIHYIO 0OpaTHOH (DYHKIMH MM (YHKLMH 3aJaHHOH ITapaMeTpaMu.

1. a) y=$; 0) y =sin(3x + 1);
B) Yy = X%, 1) 2x — 3y+1=0;
1) HAalTH X; ,ecmn y = 3x + X2,
_Xz_l 8
2. a)y—X3+1; 0)y=(1+2x°);
2 yz
B) Y =X r)22 3—2=1,
x=¢e"
H){y:em
3.ay= ZL; 6) y = sin(x + sinx);
X°—Xx+1
3
B)yzw; r) x3+y3—3axy=0;



1) HalTH X;, ,ecmn y = 2x° + X.

2x*
4 a)y=—F—"7-; 6) y = 5c0s(2 — 3X);
X°+Xx+1
B Y =(x+1)(x-1°%/(x+2)* : ) x2 +y? =5e*:
1
X=——
t+1
/1) _( t jZ.
Y= t+1
S Y=—F7; 6) y = ctg(xsinx);
X* + X
B) ¥ = (sin x)"; r) x? —5y? +4xy—-1=0;

1) HafiTH X;, ,econ Y = X—Esin X.

6. a) y =x+¥x; 6) y = e cos2X;
B y=x*; r) y =sin(x+2y);
x=2t-1
ll) y=t3 :
7. a) Y=W—XW; 6)y=tg(3x + 1)*;
/ 2
B) Y= L+x ; Nx+y =1;
3x+5

X
1) HalTH X;, ,ecmu Y == 2COSX—E .

8. a) y= XZ(\/;_FB) 6) y:6arcsin2x;
B) Y = (sinx)""; 1)y dx;
X =/t
) :
y =3t
1 COSX
9.a) Y i/;, 6) Y 3snx
B)y =X, ) x =y+ siny;

X

n) maitn X|, ecmu Y = X+ €2,

2X

—x3/x2 —8/2 | -
10.a) Y x\_\/x_ \/_J 6 Y e
B) Y = (sin x)°**; 5 X2+ xy+y? =3:
_ 2t
2 1+t°
yzl—tz '
1+t2
1++/x
1l.a) Y= ; 6) y =cos\3* +37);
R )y =cos(3" +3)
2
B)YZL; n ye’ —xe* = y(x-1);
Y(2-x)

1) HaT! X;, ecn Y = 2x% 4+ X.



12.2) Y = Jx ;
* Ix+1’

€0S2X

B) y=X"7;
t2
X =
n) t+2 -
y =C0s2t

13.2) y=8\/§+§+3;
B y=%x;

1) HalTH X;, ,ecmn Y = 2X+€".

14.2) Y = X +3'
Yl
B) y=X25X’
x = cos(t +1)
g {y =sin(2t +1)
15.2) Y = 5-X°
5+x°°

1) HaiTH X; ,ectn Y = Esin 2%,

16.a) Y = —; 35
X +y
m Y =(x-2§(x+2)" ;
X=2 E_j:jg
" S T1-t
y=tg_
2
by 2 XL
@Y=
B y=x";
1) HaiTH X;,ecnn y=——.
COS X
18.2) y=7x7—\/_—xi7;
B) y:XsinSX;
_ 9 2,
19.a) y_W+2x ;
Ly (x2 +1) (x—2)*
B = 5
Y(x-2)°

1) HalTH X;, ,ecn Y = 01X+ e?.

3X2+

3x 1"

[N

20.a) Y =

6) y =arcsin® x;

e’ +xy=e;

6) Y =C0S* X+sin° X ;

reY+x*+y®=2;

6)y=e";

r) sin(2x+3y)-2y =0;

6) y=In®x;

r) 2X—5y+10=0;

6) Y = arcsin \/§;

nx>+y’=a’;

6) y =cos” x*;

r)\/;+\/§=\/g§

X
=Intg—;
6) Y 92,

X=y
X+Yy'

n Yy =

6) y = log, (x* -1);

e’ =x+y;

6) Y= In(2x2 +3x +1);



5y = (x—12J(x -2 (x? +1)" ;

t—t2
X =
0 2t+1
y—|ngl
t+1

r) x’ =y*;

Il. CocraButh YpaBHCHUC KacaTeJIbHOM 1 HOpMaJIa K KpI/IBOﬁ B yKaBaHHOﬁ TOYKEC. OHpeZ[eJ'H/ITB Yroja MCxKay KacaTeJIbHOU U

ocero Ox:

1. y=tg2x, x, =0.
2. y=Inx, x, =1

3. y=x"+2x*-4x-3, X, =
4. y=2sin2x, x, =0.
5. y=x"+4x-3, X, =1.
6. y=—2x"+3X, X, =2.
7. y=x*+3,y, =4.
1
8. yZ;,X0 =1

10.y =—

—2.

11.y=Inx, x, =1
T
12.y =—C0S2X, X, =?
13.y =tg2X, X, :Z
4
14.y =ClgX, x, = 7.
1
15.y:—;, Xo=2.
16.Y=—3W+2X+2_

17.y = 2€083X, X, :%.
18.y =R/x* —2x+2, x, =1.

4-x°

5 % =2.
20.y =V4-2x* | x, =1.

19.Yy =~

I11. TTonb3ysick npaBusom JlonuTass, BEIYMCINTD YKa3aHHBIH Mpesaes. Ecnn 3To HEBO3MOYKHO, TO BBIYHUCIUTD €70 KAKUM-

00 IPYTUM CLIOCOOOM.

1
. lim(tgx)”. . lim(ctgx)nx .
1 x—>0(g ) 2 X*)O( g )nx
X2 +1 . sin7x
6. lim — 7. lim= ,
x>1x*+1 x=0 sin 3X
] e—3x _esinx ) |n X
9. lim— 10. lim —= .
X—0 X X—wo X
. Inx Intg2x
13. lim — Clim ,
Xt X8 -0 Intgx
17. lim 1 2 18. lim In x
" xo2 X—2 X22 ' " X—>+o0 XlO '

1 3
3. lim(sin 2x)™* . 4.1im(In x)x . 5 lim xhx
x>~ X—x© x—0
2
. tg2x—2x
8. |Img—3,
x—0 X
. sin x _ex ) Cth
i lim——— 122 lim——.
x>0 X x>0 In 2x
. _ X 1
15. lim x%e™ 16 hm(———j
X+ 1 Inx Inx
2X
(2 x 19
19. lim| —arccosx | . 20. lim— .
x>0\ 71 x-0 §in 4x

IV. Ucnonp3ys 001yt cxeMy UCCIIeIOBaHUS U MTOCTPOCHHUS TpaduKa (QYHKIIUH, TIOCTPOUTH CICTYIOIIHE KPUBBIE:

1 y:%(xs ~6X° +25).

4, y=X+Ssinx.

4

X
. 3. Y=Xg——.
X- =1 4

6. y=xIn|x|.



7. y==2" 8. y=e¥ 9. y=Xx,e .
3/,3 x—1
10. Y =X =3X. 11, y =29, 2.y=—-—.
y y Y=g
13 y——x2_2X+2 14 y=xt+2 15 y=—0
' x-1 Y= X' 'y_x2—4'
4 _X sin X
16. Y = ——n. 17. y=xe™. 18 y=—7r—-.
4% sin(x +5)
X 2
19. y=—o. 20. y =COSX—COS” X.
In x

V. PemmTs 3a1ady npy MOMOIIH MPOU3BOIHBIX.

1. bak munuHaprveckoit popMBbl TODKEH BMEIATh 8 TMTPOB BoAbl. KaKOBBI JOJKHBI OBITH €T0 pa3Mepbl, YTOOBI
MIOBEPXHOCTH (0€3 KPBIIIKH) OblIa HAaNMEHbBIIEH?

2. OkHO uMeeT GopMy NPSIMOYTOJIbHHKA, 3aBEPILIEHHOT0 MOIyKpyroM. [lepumerp 3aaaH. KakoBbl JOMKHBI OBITH pa3Mepsl
OKHa, YTOOBI OHO ITyCKaJI0 HanOoJIbIlIee KOTMYECTBO CBETa?

3. Pe3epByap, KOTOPBIH TODKEH UMETh (hOPMY MPSIMOYTOIBHOTO Tapaieenumena (OTKPhITOro CBEPXY) ¢ KBaIPaTHBIM
OCHOBaHHMEM HYXXHO BBUTYIHTh BHYTPH OJIOBOM. KakoBBI TOIKHBI OBITH pa3Mephl pe3epByapa, YTOObI Ha €ro Jy)KEHHE TOILI0
HauMEHbIIIee KOJIMUECTBO 0JI0Ba, €CIM OH JOJKeH BMenaTh 108 aurpoB BogsI?

4. B TpeyronpHUK ¢ OCHOBaHHEM D 1 BBICOTO# N BIHCaTh MPAMOYTONBHUK C HAUOOMBIIIEH MIOMABIO.

5. Hy)KHO OCTpOHTH MPSIMOYTOJIbHYIO TUIOLIAIKY BO3JIE KAMEHHOM CTEHBI, TaK YTOOBI C TPEX CTOPOH OHA ObLiIa OrOpOXKeHa
MPOBOJIOYHOM CETKOM, a YSTBEPTOM MpUMBbIKaia K cTeHe. JIJist 3Toro uMeeTcst “a” MOrOHHBIX METPOB ceTKH. KakoBO HOIKHO OBITh
COOTHOIIEHHE CTOPOH, YTOOBI IUIONIA/IKa MMeNa HAnOOMbIIYIO TUIOMIAIb?

6. TpeOyercsi I3ATOTOBUTH KOHHYECKYIO BOPOHKY ¢ 0Opa3yroniei, paBHoi 20 MerpoB. KakoBa jomkHa ObITh BBICOTA
BOPOHKH, YTOOBI €€ 00BheM OBbLIT HANOOIBIITM ?

7. HaiiTu BBICOTY LMITMH/pa HanOOJbIIEro 00beMa, KOTOPbI MOKHO BIMCATh B 1ap paauyca R.

8. Haiitu cooTHolenne mexay paarycoM R u BbicoTol H munmuHIpa, MMEoNIero npy IaHHOM 00beMe HauMEHBIIIYIO
HOJIHYIO TIOBEPXHOCTb.

9. KoHcepBHas OaHka JaHHOro o0bema umeeT Gopmy puHapa. KakoBo T0/KHO ObITh COOTHOIICHHE €€ Pa3MEpOB
(BBICOTHI U JUaMeTpa), YTOObI Ha U3TOTOBIICHHE IIOLIIJI0 MUHUMAJIBHOE KOIUYECTBO JKECTH?

1. Kakoii cextop cremyer BbIpe3aTh M3 Kpyra paauyca R, 4ToObl M3 ocTaBIueics 4acTh MOXHO ObLIIO CBEPHYTh
BOPOHKY HanOoJblLIeii BMECTUMOCTH?

2
2. Haiitu yroum, nox KOTOpbIM HepecekaroTcst napabonst Y = (X - 2) uy=-4+6x-— x2.

3 .
3. 3aKkoH ABWKeHHs TOYKU 1o ocu Ox ectb X =3t —t°. Haittu CKOpPOCTh JABIDKEHHS TOUKH, AJSI MOMEHTOB

spemenn 1y, =0,t, =1, t, =2 (x naercs B canTUMeTpax, t — B ceKyHax).

4. INokasats, uto runepbonsr XY = a® ux®— y2 =b? NIEPECEKAIOTCS MO NIPSMBIM YIJIOM.
5. Touka coBepiIaeT KoaedaTeIbHOe IBIKCHHE [0 OCH a0CIHCC TI0 3aKOHY

X = COS@ t. HaiiTn MOMEHT BpeMEHH, KOT/Ia CKOPOCTh paBHA Hy0. UeMy B 3TO BpeMst paBHO X?

6. KonuyectBo 351eKTprUyecTBa, IPOTEKILee Yepe3 MPOBOAHKK, HAYWHAS C MOMEHTA

t = 0 onpenensiercs popmynoit Q = 2t% + 3t +1 (x). Haiiti ciuy Toka B KOHIIE ECATOl CEKYHIBL.

7. IpsAMOYTONBHUK BITMCAH B DILTAIIC ¢ ocsiMu 2a U 2D, KakoBbI JOKHBI OBITH CTOPOHBI MIPSMOYTOJIBHUKA, YTOOBI
€ro IUIoIAa s OblIa HAanOOJIBIIEH?
8. W3 kpyrioro 6peBHa, auamerp KOToporo paseH d, TpeGyercs BbIpe3ath OAKy MPSIMOYTOIBHOIO HOMEPEIHOTO

cedeHmst. KakoBBI TOIDKHBI OBITH €r0 MIMPHHA U BBICOTA, YTOOBI OajKa OKa3bIBasia HAMOOJNbIee COMIPOTHRIICHIE Ha U3THO?
3ameuanue: conpoTHBIeHHE 0AJKKA HA M3THO NPOIOPLHUOHAIBHO IPOU3BEICHUIO IIMPHHBI X €€ MONEPEYHOr0 CeUeHUs Ha
KkBajpart ero Beicots Y: Q = kxy?, k = const.

9. TpebyeTcst H3TOTOBUTH W3 JKECTH BEIPO IMIHHIPHYECKOW (GopMbI 6e3 KpbhIknu JaHHOTO oobeMa V. KakoBbl
JOJDKHBI OBITH BBICOTA BElpa M PalliyC €ro JHA, YTOOBI Ha €0 M3rOTOBJIEHHE IO HAaNMEHBIIee KOTMYECTBO KECTU?
10. Hax nmenTpom kpyrioii mwiomanku paguyca R = 10 M Hy>kHO ToBecUTh (oHaph. Ha Kakoif BBICOTE 3TO HYKHO

cAenaTb, YTOOBI Kpast IUIOMAIKH ObLTH MaKCHMAIBHO OCBEIICHBI?
3ameuanue: creneHb OCBEIIEHHOCTH HEKOTOPOH MUIOMIA/IKY [TPOMOPIIMOHATBHA KOCUHYCY YIiia MajieHus Jyded u o0paTHO

k cosa
IPOIIOPIIMOHATIbHA KBaJpaTy PaCCTOSHHS OT MICTOYHHKA CBETa: E= -5 ,k = const.
r

20. TpebyeTcst I3TOTOBUTH OTKPBITHIN MITHHIpUIECKAi O6ak maHHOTo 00hema V. CTOMMOCTh KBaIpaTHOT'O METpa
MaTeprana, UIyIero Ha H3ToTOBJIEHKe Ha Oaka, paBHa [; pyoO., a CTEHOK - [, pyOneid. KakoBbI TOIDKHBI OBITE pagdyc THA 1

BBICOTA 6aKa, YTOOBI 3aTpaThl HA MAaTCpUAITl IJI €Tr0 U3TOTOBJICHUS OBLIN HANMEHBIIIMMH?

VI. UccrenoBats Ha 9KCTPEMYM JaHHYIO QYHKIIMIO M HAWTH €¢ HAaOOJbIIIee U HANMEHbBIIIEe 3HAYCHHE B YKa3aHHON
obacTu:



IR O A o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

z=(x-1+2y?: x>0, y>0;: x+y=1.

z=(x-1 -2y?; x>0, y>0; x+y=1.
Z=x2+xy+y?-2x—-y; 0<x<1 0<y<2.
z=xy?(6-x—y); —2<x<2, -1<y<1l
z=x*+y*—2x? —4xy-2y?; -1<x<1, -1<y<1.
z=x3+y*-3xy; 0<x<2, -1<y<2,

Z =sin X +sin y+sin(x+y); OSXS%, OSygg_

z=x’y; x> +y*<1.

z=x*—y% x*+y*<1.

z=1+x+2y; x>0, y>0; x+1<1,
z=1+x+2y; x=>20; x—y<1.

z=3x+4y+5; x> +y® <1.
z=x?+y?—9xy+27; 0<x<3, 0<y<3.
z=x*+2y?+1; x>0, y>0; x+y<3.
z=x*+3y?+x-y; x=21, y>-1; x+y<1l
7=5x>-3xy+y’+4;x>-1 y>0; x+y<1.
z=10+2xy—x*; 0<y<4—x°.
Z=xX2+2xy—y? +4x; X<0, y<0: x+y+2>0.
Z=X"+Xy—2; 4x* —4<y<0.

z=x>+xy; -1<x<1 0<y<3.

VII. Taust pynxuns z = f(x,y), rouka A(X,, Y,) u sekrop a(a,,a, ). Haitru:

- gradZ B Touke A;
- IPOU3BOJIHYIO B TOYKE A IO HAIPaBJICHUIO BEKTOpa A.

o 01 B W

~

[ee]

Z=X2+ XY+ Y7 A (LD, a(2-1).
Z=2X> +3Xy+ Y A 2.1),a(3,-4).
= In(5x2 +3y2); A (1,1),a(3,2).
= In(5x2 +4y’-’); A (1,1), a (2,-1).
.2 =5%"+6Xy; A (2,1),a(1,2).

Z= arcctg(xy2 ); A (2,3),a (4,-3).

2

X
.z =arcsin—; A (1,2), a (5,-12).
y

= In(3x2 +4y2); A (1,3), a (2,-1).

9.2 =3x" +2x°y?; A (-1,2), a (4,-3).

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

7 =3x"y? +5xy*; A (1,1),a (2,1).
Z=X>+2xXy+ Yy A(L,D),a(l,1).
z2=2x>+Yy?;A(0,1),a(1,.2).
z2=3x"y} +x*; A@2,1),a(-1,1).
z=x"+3x3y?; A (1,3),a 2]).
Z=X*+2Xy;AQ-1),a(-11).
z=x>+3x%*;A(1,2),a(-2.1).
Z=arcsinxy; A (1,2),a(2,3).

z= In(x2 + yz); A2,3),a(1,2).
z= In(x2 + 2y2); A (1,1), 2 (2,-1).



20.7 = 2X° +2Xy +2y%; A (1,1), a (2,-1).

Ix\/x + 2dx;
Ix\/a+ x2dx;

dx
Isin25x’

X
d

J‘\/x—l X

I sin xdx

J1+2cosx

I cosxdx

/3+5sinx

I dx
1+Jx
sin/x

| dx;
Jx

I dx _
X(2+1nx)’

[ x+/x = 2dx;

J. sinxdx
J1+4cos® x
dx
IxIn3 X
ji/xs + 2x2dx;
dx
len2 X

[ (x =D)v/x +1dx;

xdx
Ixz—l’

I\/16 — x%dx;

I x? -9 i
X

f x3dx

|. Beruuciurb (QU(S18%1091185(§ HEOHpeI[eJ'IéHHBIG UHTErpabl:

I dx _
X2 +8X+7"
I(2x 3)dx
X2 +2X+5"
I(2x dx
X2 +3x
I(1+x)dx_
X—x2 '
I 4dx _
3x2+8x—2’

I\/x +6X+5
Iq/x(x+3 ;

J-(x l)dx
1[)( —_
j\/Z— X — x2dx;

f\/2x—x2dx;
f\/3+ 2X — x2dx;
I\/x2 + 6xdX;

j\/x2 — 4X +1dx;

I 2X+3

X* —5X+7

I dx _
4x* +4x -3’

I(7x—15)o|x_
x* — 2X% +5X

J- dx
X(x +1)%°

J dx
X =X’

J xdx
X* —4x+9’

dx;

j c0S 5X COS XdX:

[ sin 3xsin xdx;
X X

jcos—cos— dx;
2 3

j COS X COS 3X sin 5xi

jsinicosidx;
12 3

jsin ® xdx:

j cos® xdx;

[ ctg®xdx;

I dx _
cos xsin® x
X X
jsm—cos—dx;
3 3

jcosz3xdx;

jsin  xdx;

jsin ® xcos® xdx;

J- COS X

1+ cos x
dx
sinx’
dx
COS X |
j dx
sin Xxcos X’

jsin2 de;

dx;

J~ sin X

4 —cos’®



I x~Ja? — x2dx;

x* +1
I16—x4

dx;

Il. Beruncinuth HeCOOCTBEHHEBIH HUHTETpaJI WIN YCTAHOBUTDH €TOPACXOAUMOCTb.

sin® x

cos* X

0 +00 +00 +0 d
L ferdx o [INX gy, 3. [edx; 4. J-x—>§2
—w 1 X 0 0 (1+ X )
© 1 7. 8
5. | cos xdx; 6. [ In xdx; i dx Jao dx
’ i L XE—x-2" X —AX+ T
3 © 0
o ? dx 10. ILZ 11, I# 12. Ie‘xz xdx;
. 0X|n2X, 1 (X—2) 04X +1 s
o 1 dx 15. 0
N Ie_sxdx; 14, J‘ﬁ T dx 16. jtgxdx;
0 — X y _7
’ -1 (X+:|.)3 A
2 o a1 2
17 j—XdX ; 18, J-SanX dx; 10. ﬂ 20 2 dx
X —1 X + Inx “exIn?x’

7

I11. Beruricnuth 00bEM Tena, 00pa3oBaHHOTO BpallleHHeM BOKpYT ock OX KpHBOW f (X) U BBIYUCIHUTH IUTOLIAb €T0

HanuOOJNBIIETO MPONOIBLHOr0 ceueHus. ChenaTh 4epTéx.

2
1. x=Yy°, x=1 y=0; T
y y 11. y=cosX, |0<x<—| y=0;
2
2.xy=4, x=1 y=0; T
12.y=c0s’ X, |0<x<=|
2
3.xy=-2, x=1, x=2, y=0; 13.y=e*, x=0, y=0;
4. y=x%, x=2, y=0; 14. y=4x®, x=-1, y=0;
5. y=(x+4)°, x=0; 1
y=( ) 15. y=1+8x°, X 5 y=1
6. y=sinx, (0<x<rx), y=0; 16. y=—4x>, x=0, y=-4;
7.y=sin’x, (0<x<x), y=0; 17.X*+y=0, x=0, y=-1;
8. Yy=4x—X*, y=X; 18. x> —y=0, x=0, y=1;
9. x=5y?*, x=1 y=0; 19. x> +2=0, x=1, y=0;
10.xy=-4, x=1 x=2, y=0; 20.x—-y?=0, x=0, y=1.
IV. Pemmuts 3a1a4y, HCHIOIB3YS MPUIOKEHUS ONPEACTIEHHBIX HHTETPAJIOB.
X
1. HaiiTi cTaTMgecKHe MOMEHTHI OTHOCHTEIHHO OCEH KOOPIAMHAT OTPE3Ka MPAMOM IMHAM — + — = 1, 3aKJIFOUEHHOTO
a
MEXIY OCSIMH KOOpIUHAT.
2. Haiftn cTaTMuecKiue MOMEHTBI IPAMOYTOJIbHUAKA CO CTOPOHaMHU A U b OTHOCHUTEJIBHO €TI0 CTOPOH.
3. Haiitn craTMueckre MOMEHTHI OTHOCHUTENBHO KOOPJIMHATHBIX OCEH M KOOpAMHATHI LIEHTPAa TSHKECTH TPEYrOJIbHUKA,

orpanndenHoro npsameivu: X + Y =a, X= Ou y= 0.

4, Haiit cratmyeckne MOMEHTBEI OTHOCHTEIIBHO KOOPAWHATHBIX ocell u KOOpAWHATBI HEHTPA TSKCCTH AYTrH aCTPOUbL



% o_a%

=a 3 , JICKAIIUX B IIEPBOM KBaApaTe.

x%+y

2 2

Xy
5. HaiiTt KOOpAMHATEI LIEHTPA TAXKECTH QUIYPBI, OTPAHHICHHOM SIUIAIICOM —— + T, = lu KOOPZMHATHBIMHU OCSIMH (
a~ b
x>0, y=>0)
. N 2 /
6. Haiitu KoopanHATEI IEHTpa TsxkecTu QUrypsl, orpaHnueHHoM kpuBbiMu: Y = X°, Y =~/ X.
7. HaiiT MOMEHT MHEPIIMH OKPYXKHOCTH pajnyca c OTHOCHTEIBHO €€ JuaMeTpa.
8. HaiiT MOMEHT MHEPIMH NPSIMOYTOJBEHUKA CO CTOPOHAMHU Al K b orsocuTensHo ero CTOpPOH.
2 2
Xy
9. HaiiTt MOMEHTBI HHEpIIH ILUIOLIA/H dILTHIICa ——~ + b_z =1 orHocurensHo ero rasHbIx ocei.
a

10. CKOpOCTL TEa, 6pOH_I€HH01"0 BEPTHUKAJIBHO BBEPX C HavaJbHOU CKOpPOCTBIO UO , 0e3 yqéTa COIPOTHUBJICHUA BO31YyXa,

naércs popmynoii U = U, — gt , e 1 - mporeximee Bpems, 0 - yckopenue cunbl TskecTH. Ha KakoM paccTOSHHE HAauajibHOTO

TOTOKeH s GY/IeT HAXOIUTHCS Teno Yepe3 L cek or MomenTa Gpocanms?

11. Ckopoctb Tena, OpOIIEHHOrO BEPTHUKAIBHO BBEPX C HAYaJIbHOM CKOPOCThIO U

9

1y
naérest  hopmysIoii UZC'tg —=1 +arctg—° , tne t- nporexmee Bpems, 0 - yckopeHue CHIBI TSXKECTH M C-

g» C YYETOM COTPOTHBIICHHS BO3IyXa,

nocrosiHHast. Halitu BBICOTY NONHATUSA TEa.

12. Haiitu mMaccy crepxus mmunbl 1=100 cM, ecru iHEHHAs TIOTHOCTD CTEPIXKHS HAa PACCTOSIHUM X CM OT OJHOIO M3 €ro

KOHIIOB paBHa 0= (2 + 0,00le )i

M

13. BepTukanbHbIA TPEYrOJIbHUK C OCHOBAaHHEM D u Bbicoroit h MOrpY’KE€H B BOLY BEPIIMHOW BHHM3 TaK, YTO €ro
OCHOBaHHE HaXOIUTCS Ha IIOBEPXHOCTH Bozbl. HaliTu cuily 1aBieHus BOJIBI.

14. BslaucanTh KHHETHYECKYIO SHEPTHIO IPSIMOTO KPYIJIOro KOHyca Macchl M, BpalaloIerocs ¢ yrioBOW cKopocTeio (U
OKOJIO CBOEH OCH, €CITi paJlyc OCHOBaHHUS KOoHYyca R, a BricoTa H.

0,01t . . . . .
15. Ckopocth aBmwxeHHus Touku U = te ]% .t Haiitu myTh, IpOWICHHBIN TOYKOM OT Hayaia JBIKEHHS O MOTHON

OCTaHOBKH.

16. BsraucnuTh paboTy, KOTOPYIO HEOOXOIMMO 3aTPaTUTh, YTOOBI BBIKAYATh BOAY M3 KOHHYECKOTO COCy/a, OOpaIlgHHOrO
BEPIIUHON BHU3, paliyC OCHOBAaHU KOTOPOro paBeH R u Beicota H.

17. Haiitu cratudeckue MOMEHTHl OTHOCHTEIBHO KOOPAWHATHBIX OCEH M KOOPAMHATHI LIEHTPA TSHKECTH TPEYroJbHHKA,

orpanudeHHoro npsmoit X + 2y =4 u ocsamu KoopaMHAT.

18.  HaiiTi eHTp TSHKECTH JIYTH OKPYKHOCTH Pajnyca d, CTSITUBAOIICH Yo 2 .

19. Haiitu teHTp TsKecTH QUTYphI, OrPAHUYCHHOH KPUBBIMU y2 =2 PX u x> =2 py .

20.  Bpruncnuth paboTy, KOTOPYEO HEOOXOJHMO 3aTPATHTh, YTOOBI BEIKAUaTh MAclio Yepe3 BepXHee OTBEPCTUE U3 LIUCTEPHEL,
uMeromel popMy IWIHHAPA ¢ TOPU3OHTAIBHOM OCBIO, €CIIH YICIBHBIA BEC Macia )/, JIMHA WUCTEPHEI /1 ¥ paauyc ocHOBaHuA R.

3agaHust ISl KOHTPOJIBHOI padoThl Ned
3anaua 1. VI3MeHHTH MOPSIIOK HHTETPUPOBAHNUS B JBOMHOM HHTerpane. CrenaTh 4epTesk 0071acTH HHTETPUPOBAHUSL.



2—y2
[ f(x y)dx.

y

[y

1 X 1
fdx[ £ (x, y)dy. 2 [dy
0 x2 1

2 ax? 1 A1y
fdx [ f(xy)dy. a [dy [f(xy)dx.

0 2—-X 0 1-y

w

2

o1

.jdxzjxf(x,y)dy. 6 fdy ]yf(x,y)dx.
0 x2 -1 7\/?

2 X 0o -y

7. {dx [ f(xy)dy. 8. [dy [ f(x,y)dx.
1 Vaxexk? 1y
2 Ja-x? 2 lfy2

o. fdx [ f(x,y)dy. 1. [dy [ f(x y)dx.
0 X -2 -3

3agaua 2. Berauciuth 00beM Tenla, OrpaHHYEHHOr0 YKa3aHHBIMU MOBEpXHOCTAMU. Crenarh pUCYHOK JIAaHHOTO Tejla U ero

MPOEKIMH Ha TUIOCKOCTh XOy :

2

1.2=X", y=3, z=4, y=0.

2.y=x>, y=25 1=0, z=25.
3.y+x=2, x=0, y=0, z=0, z=9-y?*
x=y% z=16-y?, 72=0, x=16.
.16z+x=16, z=0, x=16.

6.z=x", z=0, y=0, y=2, x=-3.
7.X2+y=0, z=x* =1 y=-1.
8.z=x", y=5 vy=0 z=0, x=2.
90.z=4+Yy?, x+y=4, x=0, y=0, z=0.

10.y=x?, 4z+y=4, z=0.

[S2 RS

3amauya 3.

1. Haiiti Maccy 1 CpeiHIOIO INIOTHOCTH TeMa, OTPaHUIEHHOT O TOBEPXHOCTSIMH

x=0, x=1, y=0, y=1 z=0, z=1, eommomocrs t(X,Y,2)=X+Yy+Z.

2. Haiitu Maccy 1 CpeiHIO0 TUIOTHOCTD KPYTIIOro KOHYCa C PalnycoM R u Bricoroit H =4 , €CJIM IJIOTHOCTb B KaX /101
TOYKE ITPOITOPIIMOHANIBHA KBaJ[PaTy PACCTOSHUS OT TOYKH J0 TIOCKOCTH, MMPOXOSIIEH Yepe3 BEpIINHY KOHyca apaenbHO

TUIOCKOCTH OCHOBaHWs, 1 B IECHTPE OCHOBAHMA paBHa 70 .

3. Haiit Maccy u CpeHIOIO IUIOTHOCTD TEJa, OTPAaHWYEHHOTO TIOBEPXHOCTSIMU

2 2 2 2
X =y =z, X +Yy = 1, z= 0 (Z > O) , €CIIM INIOTHOCTH B Ka)KIO0M TOYKE IPOHOPIUOHAIBHA aluInKaTe Z , a

HauOOIIbIlIee 3HAUCHUE TUIOTHOCTHU paBHO 70 .

4. Haiitu MacCy U CPESAHIOK0 INIOTHOCTD TEJId, OIPaHUYCHHOI'O IMOBEPXHOCTAMHU



x> +y>=4, x*+y?*=8z, x=0, y=0, z=0(x>0,y>0),eccmnmornocrs (X, Y,z) =5X.

5. Haiitn MaccCy U CpCAHIO0 IJIOTHOCTD KBaI[paTHOﬁ IJIAaCTHHKH CO CTOpOHOfI 28. , €CJIM IIJIOTHOCTH B Ka)KHOfI TOYKE
MMponopuruoOHaJIbHa KBAApPaTy paCCTOAHUA OT TOUKU IICPECCUCHU I[I/IaFOHaJIeﬁ 1 Ha yrjlax KBaJipaTa paBHa €JUHULIC.

6. Haiitu MacCy U CpCAHION0 IJIOTHOCTD TCJIa, OrPaHUYCHHOI'O IMTOBEPXHOCTAMU

X% + y2 =2az, X% + y2 +2?=3a’ (Z > 0) , €CJIM TJIOTHOCTh B KQXKIOW TOYKE paBHA CyMME KBaJpaTOB KOOPAUHAT.

7. HaliTu Maccy 1 CpeiHIOI0 TUNIOTHOCTh TeJla, OTPaHUYEHHOT O TIOBEPXHOCTSIMU
2 2 2 2 2 .
X"—y =az, X +y =a, I= 0 (Z > O) , €CJIU IIOTHOCTD B Ka)KI0M TOYKE IIPONOPIHMOHAIbHA aniuikare Z , a

HauboIbIIIee 3HAYCHHUE TIOTHOCTU PABHO /) .
2 2 2 < zqu o
8. IlmotHocts mapa X~ + Y™ + 7" < Z B KaXJIOW TOYKE YMCIICHHO PaBHA KBAJIPaTy PacCTOSHUS OT TOUKH JI0 Hadaa
koopauHaT. Haiftu Maccy u cpeiHIoo INIOTHOCTD Tefa.

9. Haiitu Maccy 1 CpeiHIOI0 TNIOTHOCTh TeJa, OTPaHUYEHHOT 0 TIOBEPXHOCTSIMU

X>+y?+2°=4, xX*+y*=17°, x=0, y=0(x=0,y>0,2>0), ecnn mornoers (X, Y,z) =62

. 2 2 2
10. Haiitt Maccy U CpeAHIOIO IIOTHOCTD TeNa, OTPaHMYCHHOro moBepxHocTsimu X + Y™ — 77 = 1, z= 0, z=1,

€CIIM TUIOTHOCTH B KaXKIOM TOUKE MPOMOPIMOHAILHA allIUIKaTe Z | B IWIOCKOCTH Z = 1 paBHa ) .

3anaua 4. VccnenoBaTh Ha CXOAUMOCTD YUCIIOBOM Pl C TIOMOIIBIO TOCTATOYHBIX MPU3HAKOB CXOAUMOCTH.

= 3n-1 = (on—1)" = g VN
1.a)nz_; o 6); el B);W.
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2.a)§ nt 6)%: 2n ’ B)nz;n3+1

= n? 42 =S(on)e - 1
DT M T

n=1 n=1

= (n+2)" = 24n
X 0 X B —_—.
? >3 2n—1j )25(1+n4)

n=1

= n = n ) e 1
s.0) ) —; 6) — B) E I
=Tl 2 n+1j ~3/(2n +5)°
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n
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9.a ; B .
);3nn! )Z(3n+1) )n=1\/n+1
(n+1)! = (4n+2}4” =
10.a §) ; .
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3agaua 5. Haiiti 001acTh CXOJJUMOCTH CTEIIEHHOT'O PsifIa.

SN
> g(n +()1()In3()r: 11y > g(x ;”m
(x+3)"

3 Z e 10 g(Zn _D)(x+3)".

3agaua 6. Beramciuth omnpezaeneHHblit uHTErpan ¢ To4HOCThIO 10 0,0001, pasnoXUB MOJBIHTErpadbHYIO (YHKIHIO B
CTENIEHHOM PsIZI ¢ AAJIBHEUIINM €0 UHTETPUPOBAHUEM.

2

1 K 1 W2
1 ez dx 2 j arctg ——dx.
0 5 2
1
2
3. [ xarctg xdx. 4. [ xsinx*dx
0 0
1 1
3 2
5. e dx 6. | 1 ~dx
5 oL+ X

2 1
dx. 8. len(1+ x?)dx.
0



InL+v/x)dx.

arctg x> dx.

©
o'—.h\p
o'—.m\p

3agaua 7. Pa3noxuts B psag Oypre Zk-nepnonnquKy}o GbyHKIIHIO f (X) , 3aJIaHHYIO Ha UHTEpBaJle. — A< X<A.

1. f(x)=2x, A=1. 2. f(x)=|x-5[, A=2.

3 f(x):fg_TX,xzs. s f()=2-|x, r=2.
5. f(x)=3x—-1, A=1. 6. f(X)=2x—-1,A=1.
7. f(X)=x+1, A=2. 8. f(x)=3-2x,A=3.
o. f(x) =[x +1, A=2. 10. f(X) =1+2x, A=1.

3agaua 1. Haiiti yactHOe perieHue qudQepeHInaIbHOro YpaBHEHS, YAOBICTBOPSIONICEe HaYaIbHBIM YCIOBHUSM.

1. y'cosx+ ysinx=1, y(0)=0.
2. xy' + (x+1)y=3x%e", y(-1)=0.

3. y'—yctgx =sin2x, y(%}:o.
4y +2xy=xe™, y(0)=1.

5. X’y =2xy +3, y()=1.

6. X(y'—y)=e", y@®=L

7.y +yctgx —cosx =0, y(%):o.
8. xy’—y:xlnx y(@) =1.

9. y' +2xy=¢e"" smx y(0) =1.
10. Xxy'—=5y=¢e"x", y@)=0.

3apaya 2. HaI/ITI/I obuiee pemeHue auddepeHIManbHOro ypaBHeHHS.

n 1 14 InX
1L y"== 2. y'=—r
X X2
3. y"=sin’x. 4. y"xInx=y"
5. y"tgx=2y". 6. Xy" = (1+2x%)y".
7.2xyy" =y +1 8. y'(x* +1)=2xy".
9. yy' =1+ y". 10. 2y"? =(y -1)y".

3amaua 3. Haiitu yactHoe penienue auddepeHimaibsHOro ypaBHEHHS.
Ly +y'=6x*-7, y0)=1 y'(0)=2.
2 y"+2y +2y=2x*+8x+6, y(0)=2, y'(0)=5.
3.y -4y +5y=5x" -4, y(0)=0,08, y'(0)=06.
4y +y=x"—4x*+7x-10, y(0)=2, y'(0)=6.
5.y —y' —2y=9%, y(0)=2, y'(0)=13.

_3
6. 4y" +16y'+15y=4e 2, y(0)=3, Yy'(0)=-55



7.y"+2y +5y=13¢*, y(0)=1 vy'(0)=4.

8. y'—6y +5y=8cosx+38sinx, y(0)=5 y'(0)=-6.
9. y"+4y=4cos2x—-12sin2x, y(0)=1, y'(0)=-1.

10. y"+5y"+6y=52sin2x, y(0)=-2, y'(0)=2.

3amaua 4.

1. Ilpu BKIIIOUSHNH 3a)KUTaHUS JIBUTATENb, HE3aBUCUMO OT OCTalIbHBIX BKIIIOYEHHH, HAUNHAET paboTathk ¢ BepoaTHOCTEIO 0,7.
Haiiti BeposiTHOCTH TOTO, YTO: a) JBHUTaTellb 3apabOTaeT MPH BTOPOM BKIIIOUEHHWH 3a)KMTaHUs; 0) JUlsi BBOJA JABHTAaTelsi B padOTy
3a)KUTaHue MPUIETCS BKIIIOYATh HE MEHEe YeThIPEX pas.

2. YenoBek 3a0bUT HOMEp KOJa Ha JIBEPHOM 3aMKe M IIOMHHUT TOJIBKO, YTO 3TOT KOJl COCTOMT X JIBYX Pa3JIMYHBIX HEYETHBIX
uudp. KakoBa BeposSTHOCTB TOT0, YTO OH C IBYX pa3 HaObepeT KoJ MPaBHIbHO?

3. B ypue nexar 10 Genbix, 18 4epupix u 12 kpacHbIX nrapoB. CiydaiiHBIM 00pa3oM W3 ypHBI BBIHMMAIOT JBa MIapa.
OnpenenuTs BEpOSTHOCTh TOTO, YTO BBIHYTHIE HIAPHI OKAXKYTCS Pa3HOTO I[BETa, €CIIM W3BECTHO, YTO CPEAW BBIHYTHIX IIApOB HET
Gernoro.

4. Ha cxnane Haxomutcs 8 KocTioMOB 48-To pasmepa, 12 koctioMoB 50-To pasmepa u 10 kocTioMOB 52-TO pasmepa.
CrnyuaiiHeIM 00pa3oM BBIOMpAIOT J1Ba KOCTIOMa. HalTW BEpOSTHOCTH TOrO, YTO OHM OKaXYyTCS: a) OAHOro pa3mepa; 0) pasHbIX
pa3Mepos.

5. B maxmaTHOM TypHHpe y4dacTBYIOT 20 4elloBEeK, KOTOpbIE IO XpeOuro pa3OuBaroTcsl Ha 1Be Tpymmbl Mo 10 udenoBexk.
Haiit BeposiTHOCTB TOr0, 4TO IBOE HauOOJee CHIIbHBIX HTPOKOB IOMAAYT B pa3HbIE IPYIIITHI.

6. Ha nsitm kaproukax Harmucansl 0ykBel M, O, O, P, T. [locne TmarensHOro nepeMemBanus 0epyT 1o OJHON KapTOYKe H
KJIaJlyT TOCIIeI0BATEIbHO PSAOM: a) TPH KapTOuKH; 0) MsTh KapTouek. KakoBa BEposSTHOCTH TOTO, UTO Noiyuutcs ciopo: a) TOP, 0)
MOTOP?

7. Tpu cTpenka HeE3aBUCUMO APYT OT JIpyra CTPEJSIIOT [0 MUIIeHH. BeposaTHOCT monasanus B uenb paBHa 0,7 11 nepBoro
crpenka, 0,8 — 11t BToporo ctpenka u 0,9 — ans Tperbero crpenka. HaliTu BepoATHOCTh TOTO, YTO: a) BCE TPU CTpeNKa MOomaayT B
1eJ1b; 0) 1O KpaiiHei Mepe, JBa CTpeNKa MOoNaayT B 1eJb; B) TOIBKO OJIUH CTPEJIOK MONAJIET B LIEIb.

8. DK3aMeHalOHHBIH OWJIET COJEP)KUT TPH BOIpoOca. BeposSTHOCTh TOroO, YTO CTYACHT OTBETUT Ha INEPBBIH M BTOPOH
BOINPOCHl OfMHakoBa M paBHa 0,9, Ha Tperuit — 0,8. HaliTu BepOATHOCTH TOr0, YTO CTYAEHT CHACT JK3aMEH, €CIIM JJIsl 3TOro
HEoOXOIMMO OTBETHTH: ) Ha BCE BONPOCHI; 0) 1Mo KpaliHel Mepe, Ha JiBa BOIpoca.

9. Jlpa yueOHUKa 1O MaTeMaTHKE M TPU 1O (HU3MKE MPOU3BOJIBLHO PacCTaBIIeHbl HA KHIDKHOW monke. KakoBa BeposSTHOCTh
TOTO, YTO BCE YUEOHHKH MO OAHOMY MPEAMETY OKaKYTCsI PIIoM?

10. Tpu npeanpusTHs 3aKI0YarOT JOrOBOP Ha MOCTaBKY CBOEH NMPOAYKIMU. BEpOsATHOCTb BBITOIHEHUS JOIOBOPA MEPBBIM
npeanpusitueM passa 0,9, BTopsiM — Ha 20% MeHbIue, a TpeTbuM — 50 % 0T CyMMBI JIBYX NEpBbIX BeposiTHOCTeH. HaliTu BeposTHOCT
TOT0, YTO JOrOBOP BBIMONHAT: a) BCE TPU NPENIPHUSTHUS; 0) TOIBKO OAHO MPEAIIPUSITHE.

3anayvaS.

1. BeposTHOCTh mOmaganus cTpenka B aecaTky pasHa 0,7, B geBatky — 0,3. UeMy paBHa BEpOSTHOCTH TOTO, YTO MPHU TPEX
BBICTpeJIaX CTPEJIOK HabepeT He MeHee 29 0YKOB.

2. Cry4aiiHO BCTPEUYEHHOE JIMI0 MOXKET OKa3aThCs ¢ BeposTHOCTHIO 0,2 OproHeToM, ¢ BeposTHOCThIO 0,3 — miateHoM, c
BeposATHOCTHIO 0,4 — 6TOHAMHOM U ¢ BeposTHOCTEIO 0,1 — pepkuM. HaiiTu BepoATHOCTH TOr0, YTO CPENH 5 BCTPEUCHHBIX JIUIT: a) HE
MeHee 3 OoHAMHOB; 0) 2 mareHa U 1 OproHEeT; B) XOTs Obl OJIMH PHIKUIA.

3. BeposITHOCTH TOro, 4To ceMbsi UMeeT Buaeokamepy, paBHa 0,15. KakoBa BeposSTHOCTh TOro, YTO B JECATH Hayraj
BBIOpaHHBIX CEMbsIX HMEIOT BHICOKAMEpY: &) TPU ceMbH; 0) He Oonee Tpex.

4. Tpu srmeMeHTa IEPCOHATIBHOTO KOMIIBIOTEpa pPabOTar0OT HE3aBHCHMO. BeposSTHOCTH 0e30TKa3HOH padoThl KakKmoro
aeMeHTa B TedeHue BpeMeHHu t paBHa 0,8. HaifTu BepoATHOCTH TOT0, UTO HA MPOTSHKCHUU BpeMeHH i a) Bce 3JeMEHTHI BBIMAYT U3
CTposi; 0) TONBKO JIBa 3JIeMeHTa paboTaroT 0€30TKa3HO; B) XOTs OBl OIMH AJIEMEHT OyzeT paboTaTh UCIPABHO.

5. KakoBa BepOsSITHOCTH TOT'0, UTO MPH 5 MoAOpachIBAHUAX MOHETHI TepOOB BBIMAAET OOJIbINE, YeM periek?

6. BeposTHOCTB TOT'0, YTO IMOCETUTENs OOYBHOTO Mara3mHa, cAeiaeT MoKynky, pasaa 0,4. Haiitu BepoATHOCTH TOTO, UTO W3
TpexX MOCETUTENEeH: a) TOIBKO OIUH IMpHoOpeTeT 00yBh; 0) HU OJUH HE CHENAET IMOKYIIKH; B) XOTS OBl ABOE TIOCETHTENEH MPHOOPEeTyT
00yBb.

7. B moctpe Tpu nammbl. BeposaTHOCTR BRIXOAA U3 CTPOS KaXKIOH JTaMIibl B TedeHue roga paBHa 0,2. KakoBa BeposSsTHOCTD
TOT0, YTO B T€UEHHE T'Oa MPHUICTCSA 3aMEHUTH: a) JIBE JaMIIbL; 0) He Ooiee OHOM JTaMIIbl; B) XOTSI OB OHY JaMITy?

8. Ilpu ycTaHOBUBIIIEMCS] TEXHOJIOTHYECKOM TIporecce aBTomat npomsBoaut 0,75 xonmmdectBa aeraneit 1-ro copra u 0,25 —
2-ro coprta. OnpenenuTh, 4YT0 HAHOONIEe BEPOSITHO: MOJIYyYEHHE TPEX MEePBOCOPTHRIX JAeTajell cpeiu 5 Haymady OTOOpaHHBIX Win 4
MIEPBOCOPTHBIX cpenu 6 OTOOpaHHBIX.

9. UrpanpHeiii kKyOuk moxOpacsiBaeTcs 3 pas3a. HaiiTu BeposSTHOCTB TOT'0, UYTO YETHOE YMCIIO OYKOB BBIMAJCT: a) 1Ba pasa; 0)
HU pa3sy; B) MEHee IBYX pa3.

10. B cempe marepo mereir. HaliTi BepOATHOCTh TOTO, YTO CPENH HHUX: a) TPOE MAIBYUKOB; 0) XOTSA OBl ONMH MaJbuHK.
BeposTHOCTH poXIE€HHS MaJlbunKa U IEBOYKH CUUTATh OJMHAKOBBIMH.

3amauya 6.

1. Haiitu BepossTHOCTB TOTO, 4TO B pe3ynbrate S00 OpocaHUil UTpabHON KOCTH BEIMameT 6 04KOB: a) poBHO 50 pas3; 0) He
menee 70 u ve 6onee 80 pas.

2. IMaptus uspennii conepxut 20% Opaka. Haiitn BeposTHOCTB TOr0, 9To cpenn 400 MpoBEepeHHBIX M3AENUI MonaaeTcs: a)
He Meree 50 u He 6onee 90 GpakoBaHHBIX M3/ENNiL; 0) poBHO 50 OpPaKOBAHHBIX M3JICITHH.

3. CemeHa HEKOTOPOTo pacTeHHsi mpopacTaroT ¢ BeposTHOCcThIO 0,8. Haiiti BepositHocTh TOTO, uTo M3 2000 mOCaKEHHBIX
ceMsH npopacreT: a) 1600 cemsH; 6) He menee 1600 cemsH.



4. Mownery 6pocaror 400 pa3. KakoBa BeposiTHOCTB TOr0, 4TO TepO mpu 3ToM Beimazer: a) 200 pa3; 0) He menee 204, HO He
Ooree 214 paz?

5. Caxenen s10;10H1 TpIKuBaeTcs ¢ BeposTtHocThio 0,8. KakoBa BeposTHOCTH TOTro, uTO 13 400 CcakeHIIEB NPIKUBYTCS: a)
350 caxenres; 0) 6onee 250 caxxeHeB?

6. BeposTHOCTD MOTy4nTH NpodheccHoHaIbHOe 3a00meBaHne 11l paOOTHUKOB AaHHOTo 1iexa pasHa 0,2. HaiiTi BeposiTHOCTH
TOro, 4To U3 250 pabOTHUKOB Iiexa 3a00etoT: a) poBHO 50; 0) He Oonee 50 YeTOBeK.

7. Cpenu 1100 crynentoB 1% — nemm. KakoBa BepOsITHOCTH TOT0, YTO M3 OOIIEr0 YHCIIA CTY/ICHTOB: a) POBHO 11 neBiueif;
0) e menee 20 neBmieii?

8. UrpanpHelii kyouk noxodpackiBaroT 800 pa3. KakoBa BeposSITHOCTH TOTO, YTO YHCIIO OYKOB, KPaTHOE TPEM, BBHINAJIET HE
MenbIne 260 u He 6ombIie 274 paz?

9. BeposTHocTh poxnaeHus manbuuka paBHa 0,51. Haiitu BepositHocTs Toro, cpeau 100 HoBOpOXIeHHBIX Okakercs 50
MaJb4UKOB.

10. BepositHocth mpuema kaxkporo u3 100 mepenmaBaembix curHaioB paBHa 0,75. HaliTm BeposTHOCTH TOro, 4to Oyner
npuHaTo ot 71 1o 80 curaanos.

3amava 7.

1. Cnyyaiinast BennurHa X MMeeT HeNpephIBHYIO QYHKIUIO pacrpeeneHus Buia:

c,, npu X<0;
F(x)=4Cc,X, mpm 0<Xx<2;
C;, Ipu X>2.

HaiiTi 3HaueHns] KOHCTaHT Cl’ C2 y C3 1 BEPOATHOCTH TOI'O, YTO cnyqaﬁHaﬂ BCIIMYMHA XHpI/IMeT 3HA4YCHUC, 60.]'[]:-]]166, 4yeM
1,5

2. CpenHuii pa3mep AMBUICHIOB B akIoHepHOM oO1mecTBe 12%. OeHUTh BEpOSTHOCTD TOIO, YTO B CIEAYIOIIEM MecAle
pasmep auBHICHIOB OyzeT: a) He Oonee 20%; 6) 6onee 15%.

3. BeposITHOCTH U3rOTOBJICHHUS HecTaHmapTHOH aetany paBHa 0,1. C moMoribo HepaBeHCTBa YeObIIeBa OICHUTh
BEPOSITHOCTh TOTO, YTO JIOJsl HecTaHAAapTHBIX Aeraneit n3 1000 orobpanHbix HaxoauTcs B rpanunax ot 0,08 go 0,11. Pemuts 3apauy
C U3MEHEHHOI ITpaBoi rpaHuieil (00BIACHUTD, IOUYEMY 3TO HEOOXOJMMO C/IeNaTh). Y TOUHUTH Pe3yJIbTaT, UCTIONb3Ysl HHTErPAIbHYIO
Teopemy Myaspa — Jlamaca.

4. BeposTHOCTb TOT0, YTO N3TOTOBJIEHHBIN MPUOOpP OyJEeT COOTBETCTBOBATH CTAaHIAPTY, paBHa 0,9. Mcrionk3ys HepaBeHCTBO
YeOblIiieBa, OLEHUTh KOJIMYECTBO MPHUOOPOB, KOTOPOE ClIeyeT 0TOOpaTh, YTOOBI J0JIsl CTAHAPTHBIX ITPUOOPOB OTIINYATIACH OT
BepositHocTu 0,9 He Oonee, uem Ha 0,03 (110 aOCONIOTHOI BEJIMUMHE) C BEPOSTHOCTBIO, He MeHblIeH 0,85.

5. IIIOTHOCTE BEPOATHOCTH CIy4yalHOW BEIUYMHBI X UMEET BU:

a mpu 0<x<],

p(X) =
0 IIpn OCTAJIbHBIX 3HAYCHUAX.
Haiitu 3HaueHne napamerpa a, GyHKIUIO pacrpe/ieieHusl CIy4aiHO! BeMYHHBI X M BEPOSTHOCTh TOTO, YTO CydaiiHas

BCIMYHNHaA XHpI/IMeT 3HA4YCHUE, 3aKIIFOUCHHOE B IIPOMEKYTKE OT ]7/2 0 5/4 .

6. Jluctiepcust oTAENBHOTO pe3yibTaTa u3MepeHus paBHa 1. CKOIbKO He3aBUCUMBIX U3MEPEHH 3TOW BETMYMHBI HEOOX0IMMO
BBINOJHUTD, YTOOBI C BEPOSTHOCTBIO, He MeHbIIel 0,95 MOXKHO ObUIO 0XKHIATH, YTO CpeHssl apudMeTHIecKas pe3yabTaToB
M3MEPEHUH OTIMYaeTCs OT €€ HCTUHHOTO 3HaueHns He 6ornee deM Ha 0,01 (1o abconrfoTHON BenuInHe).

7. InvHa U3roTOBIIIEMOM AETAIH SIBJISIETCS HOPMAIBHO PACTIPEAEIEHHON CIIy4allHOM BEIIMYMHON CO CPEIHUM 3HAUEHUEM

a=1000mm u CpeIHUM KBAIPATHYECKUM OTKIOHEHHEM O = 2 mm. Kakux sieraneii okaxercs B napTuu OoJbpLIe — TeX, Y
KOTOPBIX JTHHA IpeBocxoauT 103 MM i TeX, y KOTOPBIX OHA 3akiIroueHa B mpenenax ot 101 go 102 mm?

8. CiydaiiHble OIMOKH N3MEPEHNUS TOTYNHEHBI HOPMAJIBHOMY 3aKOHY CO CPEAHUM KBaJpaTUYECKUM OTKJIIOHEHHEM O = 1

MM U MaTeMaTU4YECKUM OKHIAHHEM A = 0. Haiirn BEPOSITHOCTH TOTO, YTO U3 JBYX HE3aBUCHMBIX HAOIIOACHNA OmIOKa XOTs OB
OITHOT'O U3 HUX He mpeB3oiineT 1,28 MM (TI0 aOCONFOTHON BENHYNHE).

9. BeposTHOCTB TOTO, YTO CTPaXOBOH IOTOBOP 3aBEPIINTCS BHIIIIATON CyMMBI, onleHnBaeTcs kak 0,2. [Touemy Hemb3s ¢
MTOMOIITBI0 HepaBeHcTBa UeObIIeBa OIeHUTh BEPOSTHOCTH TOTO, 9T0 13 1000 cTpaxoBBIX JOrOBOPOB BHIIIIATOH 3aBepmuTcs oTl80 mo
230 u3 HUX? VI3MepuTh JeBYIO TPaHUILY TaK, 9TOOBI MPIMEHEHIE HepaBeHCTBAa YeObIeBa cTaio BO3MOKHBIM. PemnTs 3a1aqy ¢
W3MEHEHHOMW JIeBOH rpanuieir. HalTi Ty e BeposTHOCTH 1o Gopmyne Myaspa—Jlamiaca  00BSICHUTH pa3indue MOTyIeHHBIX
PE3yIIBTaTOB.

10. CraHOK-aBTOMAT M3TOTaBJIMBACT BAJUKN, KOHTPOIHPYS MX AnaMmeTpsl X. Cuntast, 9To cirydaiiHasi BennanHa X
pacrpeiesieHa HOPMabHO, C MapaMeTpamu d = 10mm, 0= 0,1 MM, HATH HHTEpPBaJI, B KOTOPOM ¢ BeposiTHOCTBIO 0,9973 OynyT
3aKJTIOYEHBI TUaMETPhl M3TOTOBJICHHBIX BAJIMKOB.



3. MeToanuyeckue MaTepuaJbl, ONPEACIAIOIINEC ITPOUECAYPY U KPUTEPUHU OLICHUBAHUSA
C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIuii IpU MPOBECACHUHU HpOMe)IcyTO‘lHOﬁ aTTeCTallun

KpnTeplm q)OpMI/IPOBaHI/IH OLICHOK IO 0TBE€ETAM Ha BOIIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3agaHui

- OLCHKA «OTJUYHO» BBICTABIISACTCS OOYYarOIEMYCs, €CJIM KOJMYECTBO IPABHJIbHBIX OTBETOB Ha
Bonpockl coctaBisieT 100 — 90% ot obmero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKa «XOpouIo» BBICTABJIACTCA O6y‘IaIOHICMYC5[, €CJIM KOJIMYECTBO IIPABUJIBHBIX OTBCTOB Ha
Bonpockl — 89 — 76% ot obmiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «Y/IOBJIETBOPHUTEJIBHO» BBICTABIISETCS OOYYaAIOIIEMYCs, €CJIM KOJIMYECTBO IMPABHIbHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT o0mero o0péMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «HEYIO0BJIETBOPHTEIbHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CJIM KOJHYECTBO IMPaBUIILHBIX
oTBeTOB — MeHee 60% oT 0011ero o0bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepuu popmupoBaHusi o1ieHOK 10 pe3yJbTATAM BbINOJHEHHUS 3aJaHUH

«3auTeHo»:

— CTaBUTCS 3a pabOTy, BHINOJIHEHHYIO IIOJHOCTHIO 0€3 OIHUOOK 1 HEJJOUETOB.

— CTaBUTCS 3a paboOTy, BHINOJHEHHYIO MOJHOCTHIO, HO MPU HAaJUYUU B HEH He OoJiee OAHOIN Herpyooit
OLIMOKYU M OJJHOTO HeJoYeTa, He OoJiee TpeX HeI0UETOB.

— CTaBUTCA 3a paboTy, eciau OOydaroIIMiics TPaBUIBLHO BBITIOJTHWII HE MeHee 2/3 Bced pabOThI WiIH
JOTYCTUJI He Oojiee OJHOW TpyOOil OmMMOKH M JBYX HEIOYETOB, HE 0oJjiee OHOM TpyOO# U OHOIM HErpyooi
olnOKu, He OoJiee Tpex HerpyObIX OMNOO0K, OAHON HErpyool OMUOKY U IBYX HEJOUYETOB.

«He 3auTeHo» — craBuTCs 3a paboTy, €CIIM YUCIIO OMMOOK W HEJJOYETOB MPEBBICHIIO HOPMY ISl OIICHKH
«YIOBJIETBOPUTEILHOY» WM TTPABUIIHLHO BBITIOJIHEHO MeHee 2/3 Bceit paboThlI.

Buowl owuboxk:

- 2pybvle OwWUOKU: He3HAHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUeMo8 peuileHus 3a0ay;
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCIIOBUSL NPEON0HCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU: HEMOUYHOCU YOPMYIUPOBOK, ONpedeNeHull, HePAYUOHAIbHBIL 6blOOp X00d
peuierus.

- Hedouemvl. HEPAYUOHANIbHbIE NPUEeMbl GbINOIHEHUs 3A0aHUs, OmOoeNbHble NOSPeUHOCMU 8
opmynuposke 6v160008;, HEOPEINCHOE BLINOIHEHUE 3A0AHUSL.

Kpurepuu ¢popMupoBaHusi 0OI[eHOK 110 0TBETAM HA BONPOCHI K IK3aMeHY

- OIICHKAa «OTJIMYHO» BBICTABJSETCS OOydaroleMycs, €ClId KOJMYECTBO IMPaBWIBHBIX OTBETOB Ha
Bonpockl coctaBisgeT 100 — 90% ot obuiero o0bEMa 3a1aHHBIX BOIPOCOB;

- OLIGHKa «XOPOLIO0» BBICTABJISETCS OOy4aloUIeMycsl, €CJIM KOJIMYECTBO IPaBMIIbHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot ob1iero o0bEMa 3a1aHHBIX BOIPOCOB;

- OIICHKa «Y/AOBJIETBOPUTEBLHO» BBICTABISIETCS OOYYarOMIEeMYCs, €CIIM KOJMYECTBO MPaBUIBHBIX
OTBETOB Ha TeCTOBBIE BONPOCH —/5—60 % oT 00miero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEY/JAOBJIETBOPUTEJIbHO» BBHICTABISETCS O0YYarOIMIEMYCs, €CIM KOJUYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT 0b11ero o0bEMa 3aJaHHBIX BOIIPOCOB.
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