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1. IEPEYEHb KOMIIETEHIIMI C YKA3AHHUEM 3TAIIOB UX
OOPMUPOBAHMUA B ITPOLHECCE OCBOEHUA JTUCHUIIJIMHBI

Ilnanupyemsble pe3yabTaTbl 00y4YeHUs IO Buani
®opmMupyemMble AUCHUILINHE, XapaKTepU3yIollue 3TANbI OL[€eHOYHBIX
KoMnereHuun | popMupoBaHUS KOMIETEHIMI cpeacrs/ mudp
pasaenaB
AAHHOM
JAOKYMEHTe
OIIK-2: 3HaTh: KonTposbhbie
Cnocoden UMETh  TpEACTaBI€HHE 00  HMCTOYHHMKAX|BOIPOCHI
OCYHIECTBJISATH  |MH(OpMAIIHH, HEOOXOMMON JUTSt

coop, 00padoTKy
U
CcTaTHCTHYECKHIi
aHaJIN3 JaHHBIX,
HEe00X0IMMBIX
JJISl peleHust
MOCTABJICHHBIX
IKOHOMHYECKHX
3a;ay

CTaTUCTHYCCKOI'O aHajlu3da ACATCIbHOCTH H
peiCHUA MOCTABJICHHBIX 9KOHOMHWYCCKUX 3a4a4;
TCOPCTUICCKHUEC U MCTOHOJIOIMYCCKHEC OCHOBBI
CCTCCTBCHHOHAYYHBIX JUCHUIIIMH OJId PCHICHUA

HpO(i)eCCI/IOHaJ'ILHHX 3KOHOMHNYCCKHX 3aJa4
MOHSATHUHBIM alrapaToM 0a30BBIX
CCTCCTBCHHOHAYYHbIX JUCHUIUIMH; HaBbIKaMU

HCIIOJIb30BAHUA TCOPCTUYCCKHUX OCHOB 0a30BBIX
pa3aciioB €CTCCTBECHHOHAYUYHbBIX TUCHUIIIUH IIPU
PCLHICHUHY 9KOHOMHWYCCKHUX 3a/1a4

YMeTh:

HCITIOJIb30BaTh TpaaULIMOHHbBIC METOJIMKH
00pabOTKM  JaHHBIX B  3aBUCUMOCTH  OT
IMOCTaBJICHHBIX SKOHOMHYECKUX 3aj1ad4;
MPUMEHSTh MaTeMaTU4YeCKHI arrmapar,
HEOOXOIUMBIH JUISt peleHust

HpO(i)GCCPIOH&J'ILHHX 3aaa4 B 3KOHOMHYCCKHX
AUCHUIINIMHAX; HCIOJIb30BAaTh TCOPETHUYCCKUC U
METOAOJOTHUYCCKUC OCHOBBEI CCTCCTBCHHO-
HAaYYHBIX JUCIUITIIINH pu peUICHUN
MNOCTABJICHHBIX OKOHOMHWYCCKHUX 3aJa4

SagaHus I
MIPOBEPKH YPOBHS
00y4EeHHOCTH
Ymemo
(ITpunoxenueNel )

Baagers:
Metonamu cbopa, aHanu3a HHGOpPMALUU H

CIIOCOOHOCTBIO JIEMOHCTPUPOBATh HABBIKU I1O
coopy, aHanm3dy u 00pabOTKe IMOKa3aTeNeH,
XapaKTepU3YIOIIUX JESTEIbHOCTh PHIHOYHOTO
cyObeKTa; HaBbIKaMu paboThl ¢  y4eOHOM
JIUTEPATypOi, OCHOBHOW TEPMHHOJIOTHEH U
MOHSATUHHBIM anmnapaTom 0a30BBIX
€CTECTBEHHOHAYYHBIX JUCLMIUINH; HaBbIKaMU
MCIIOJIb30BAaHUSl TEOPETUYECKUX OCHOB 0a30BBIX
pa3/iesioB €CTECTBEHHOHAYYHBIX JUCIHUILINH MIPU
pElIeHNH YIKOHOMUYECKHX 3a]1a4.

3agaHus I
MIPOBEPKH YPOBHS
00y4EeHHOCTH
Braoemso
(TTpunoxenneNe2)




2. TEXHOJIOI'MYECKHE 51 KAPTbI JUCHUIIJIMHbI «MaTeMaTHiecKuii aHAIN3»

2 ceMecTp
Ha3Banmue KonTpoan ®opMa KOHTPOJISI 3a4eTHBIN | 3a4eTHbI | rpauk
MoOayael MHHUMY | # KOHTPOJI
AUCHUILIUHBI M MaKCHUMYy | A
corjiacHo PIIJ{ M
Monayas 1
Mopnyas 1. Texymmun Tunosoii pacuer Nel,
JIuHelHasn KOHTPOJIb J13, akTHBHOCTB, 7 13
aaredpa u MOCENAEMOCTh 32
BeKTOpHasi PyG6exnbIii KonTponbnas pabora
aaredpa KOHTPOJIb Nel 7 12
MoayJs 2
Moay.s 2. Texymmit Tunosoii pacuet No2,
AHaJIMTHYeCKasi | KOHTPOJIb J13, aKkTUBHOCTb, 6 10
reoMeTpus MOCEIAeMOCTh
PyOGexxHbIit KonTponbhas padbora 6 10
KOHTPOJIb Ne2
MoayJas 3
Monayas 3. Texymmmii Tumnosoii pacuer Ne3, 3 6
penennst KOHTpPOJb 13, aKTUBHOCTb,
byHkuun IOCEMAEMOCTh
PyGexubiii KontponpHas padora 6 10
KOHTPOJIb Ne3 wim KOIIT
BCET'O 3a cemecTp
[TpomexyTOUHBIN KOHTPOJIb 20 30
(3auer)
CemecTpOBBIi PEUTHHT TIO 60 100
JTUCIUILINHE




3 cemecTp

HasBanmue Konrtpoas | ®opma KOHTPOJIsA 3a4eTHBIN | 3a4eTHBI | rpapuk
MoayJiei MUHUMY | H KOHTPOJI
AUCUMILTUHBI M MaKCcuUMy |
corsacuo PIIJ{ M
Moayasb 1
Mopnyas 1. Texymmit Tunosoii pacuer Nel,
IIpousBoaHbIe KOHTPOJIb AKTHUBHOCTb, 3 5
byHkuum, IOCEMIAEMOCTD 4
NpUMeHeHHe PyGexubiii | KonTponbsHas pabora
NPON3BOIHOM KOHTPOJTb Nel 5 8
Moayas 2
Monyas 2. Tekymmit Tunosoii pacuet No2,
DyHKIMHU KOHTPOJTb aKTUBHOCTb, 2 4
HECKOJIbKHUX MIOCEIAEMOCTh
NepeMeHHbIX Py6exnspiii | KonrponbsHas pabora 4 6
KOHTPOJIb Ne2
Moayas 3
Moay.s 3. Tekymunit Tunosoii pacuet No3,
HuTerpanbHoe KOHTPOJTb aKTUBHOCTD, 2 4
HCYHUCIeHHE MIOCEIAEMOCTh 8
Py6exusbiii | KontponsHas paborta 3 6
KOHTPOJIb Ne3
Monayasb 4
Mopnys 4. Texymmit Tunosoii pacuer Ned,
Cayuaiinbie KOHTPOJIb AKTUBHOCTb, 3 5
coObITHA IIOCEIIAEMOCTh
PyGexnbiii | KonTponbsHas pabora 3 6
KOHTPOJIb Ned
Moayasb 5
Mopnyas 5. Texymmit Tunosoii pacuer Ned,
Cayuaiinbie KOHTPOJIb AKTUBHOCTb, 3 5
BeJINYHMHBI MIOCELAEMOCTh
PyGexnbiii | KonTponbsHas pabora 3 5
KOHTPOJIb Ned
Monayas 6
Mony.s 6. Texymuit Tumnosoii pacuer Ne4,
MatemaTuyeckas KOHTPOJITh aKTHUBHOCT, 3 5
CTAaTHCTHKA, MIOCEIIAEMOCTh
BbIOOPOYHBIH Py6exnspiii | KontponbsHas pabota 3 6
MeTOoJ KOHTPOJIb Ned
Moayas 7
Moayas 7. Texymmit TunoBoit pacyet Ne5,
Kpurepnii KOHTPOJIb MOCEIaeMOCTh, 5 7
corjiacus Ilupcona. aKTUBHOCTb 16
JJieMeHThI Teopun | PyOexnpiii | KonTponsHas pabora
KOppesiiuu KOHTPOJIb Ne5 4 8
BCETI'O 3a cemecTp
[TpomexyTOUHBI KOHTPOJIb (DK3) 20 30
CeMecTpoBbIi pEUTHHT O TUCIL. 60 100




®OH/I OHEHOYHbIX CPEACTB

1. KoHTpoJbHbIE BONPOCHI M 3aaHUsI

KoHTposibHBIE BOIIPOCH! AJIs MPOBEPKU ypoBHS 00yueHHocTtd 3HATDH
Il CEMECTP - 3BAYET

. Onpenenurenu 2-ro, 3-ro U n-ro NOPsIAKOB, UX CBOWMCTBA.

. Onpenenenvie, BUAbI MaTpULl. orepauuu. JleficTBUs HaJ HUMHU.

. O6patHas marpuna.

. Panr maTpuupl.

. O61ue cBeieHHs O CUCTeMax YpaBHEHH: COBMECTHOCTh, HECOBMECTHOCTb.

. Meton Kpamepa pemieHust CUCTEM N JIMHEWHBIX YPABHEHUM C N HEU3BECTHBIMU.

. Pemmenue cucreM JTMHEHHBIX YpaBHEHUH C TIOMOIIBI0 OOPAaTHONW MaTPHIIBI.

. Meton I'aycca penieHust cucteM ypaBHEHUH.

. Teopema Kponekepa-Kamnennu.

0. ba3ucHble peleHns CUCTEMBI.

2. N-MepHBIH BEKTOP U BEKTOPHOE MPOCTPAHCTBO.

13. Onepanuu Haa BeKTopamu. JInHelHast 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

14. PazmepHOCTh 1 0a3uc BEKTOPHOTO pocTpaHcTBa. [lepexo k HoBoMy Gazucy.
15. CkansipHoe mpou3BeIeHUE BEKTOPOB U €ro CBOMCTBA.

17. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIEC 3HAYCHHS MATPHIIBL.

18. Mogenb JleoHTheBa.

18. YpaBHeHue npsiMoit Ha MIIOCKOCTU. Paznuunbie popMBbI 3aMicu ypaBHEHUH.

19. Yron mexny npsMbIMH, YCIOBUS NapaieIbHOCTH, EPIEHAUKYIIPHOCTH, IEPECEUEHUE
MIPSIMBIX.

20. PaccTrosiHue Mexly 1ByMs TOUKaMu. JleneHne oTpeska B 3aJaHHOM OTHOIIEHHUU.
21. OGuue cBefeHUs O JIMHUSIX BTOPOTO MOPSIIKA.

22. Kpussie Broporo nopsaka. dmaunc. OkpyXHOcTb. OCHOBHBIE XapaKTEpUCTHUECKHE
TOYKH U TIPSIMBIE.

23. 'unepOomna. [Tapabona.

24. Onpenenenrie PyHKIMU, CIOCOOBI €€ 3aIaHMUS.

25. I'padpuku hyskumii 1 ux mpeoOpa3oOBaHMUs.

26. OCHOBHBIE XapaKTEPUCTUKU (DYHKIIUU: OTPAHUYEHHOCTh, YETHOCTb, HEUETHOCTb,
MEePUOJUYHOCTb, MOHOTOHHOCTb.

27. PaznuuHble BUIbI (YHKIIMI: OCHOBHBIE 3JIEMEHTApHBIE, CII0KHbBIE, B3AUMOOOpPATHBIE.
28. Onpenenenue npeaena GyHKIUN.

29. beckoHe4HO Malible U OECKOHEYHO 00JIbIINE (PYHKIINH.

30. 'eoMeTpuUYEeCKUA CMBICI MpEena.

31. CBoiicTBa npeaenoB GyHKIHH.

32. IlepBeIii 3aMeYaTENbHBINA NPEIEN U €r0 Pa3HOBUIHOCTH.

33. Bropoii 3ameqaresbHbIN IPEeAeIT U €ro pa3HOBUIHOCTH.

34. CBs3b MKy OECKOHEUYHO MaJbIMU U OECKOHEYHO OOIBIINMU QYHKIUSMHU.

35 HenpepsIBHOCTH GYHKITHH. TOUKH pa3pbiBa U MX KJIACCHU(PUKAIINS.

36. OIHOCTOPOHHHUE MPEIEIHI.

P = 0 00 10 U = W —
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3agauu, TPUBOIAIINE K TOHATHIO TPOU3BOJIHOM.

Omnpenenenue mponu3BoaHON QyHKIMN. ['eoMeTpuIecKuii, SKOHOMHUSCKUN U
MEXAHUYECKUN CMBICIIBI TPOU3BOIHOM.

OcHoBHbIe npaBuiIa auddepeHunpoBaHus.

AJTOPUTM HaxXOXKJIEHUS MPOU3BOIHON QyHKIMU. [Tpumep.

Tabnuia npou3BOJHBIX OCHOBHBIX (DYHKITHH.

HuddepennrpoBanre CI0KHBIX (QYHKITUH.

JuddepennmrpoBanue o6paTHON QyHKITUH.

HuddepennmpoBanne nmapaMeTpuiecKy 3aIaHHON (DYHKITHH.
Jlorapudmmueckoe nuddepenmpoBanue.

HuddepennrpoBanre HeIBHO 3a1aHHONU (PYHKITHH.

Huddepennman pyHKIHM U eTo TPUMEHEHHE.

[TpousBonHble U TuddepeHIaIbl BTOPOro U BHICIIUX HOPSAKOB.

IIpaBuno Jlonurans.

MOHOTOHHOCTD QYHKIMU. DKCTPEMYM (YHKIIHH.

BoinykiocTs, BorHyrocTh pyHkunu. Touku neperuoda.

HauOonpIiee 1 HaumMeHblee 3Ha4eHUs GYHKLUU HAa OTPE3KE.

@YHKIMH HECKOJIBKUX NIEPEMEHHBIX: 00JIaCTh ONPEIEICHMS], TUHUHU YPOBHS.
[Tpenen u HenpepbIBHOCTh (PYHKIIUU JIBYX MEPEMEHHBIX.

YacTHble IPOU3BOAHBIE IEPBOTO MOPSAKA.

[Tonnslit tuddepenuan GpyHkuuu. YacTHbIe IPOU3BOJHBIE CIOKHBIX U HESABHBIX
(GyHKIMIA.

YacTHbIE TPOU3BOAHBIE BTOPOIO U BBICIIUX MOPAJKOB.

CMmeliaHHble IPOU3BOIHbIE. PABEHCTBO CMELIEHHBIX MPOU3BOIHBIX.
OKeTpeMyM (PyHKIMM JBYX T€PEMEHHBIX.

HaulGonbiiee u HauMeHbllIee 3HaUeHHE (PYHKIIUN B 3aMKHYTOM 00JIacTH.
[TepBooOpazHast GyHKLUUHU U HEOIIpeeIEHHbIN UHTETpall.

Tabnuna Heonpe1eIeHHbIX HHTETPaAJIOB.

HenocpencTBeHHOE MHTErPUPOBAHKE HEONPEAECIIEHHBIX HHTETPAJIOB.

CBolicTBa HEOIPEIEIEHHOIO HHTETpaa.

WHTerpupoBanue Mo IBEACHUEM 1101 3HaK AU depeHnnana.

HHuTerpupoBanue METOA0M 3aMEHbI IEPEMEHHOM.

HHTerpupoBaHue 1o 4acTsM.

HuTerpupoBanue ApoOHO-palMOHATIBHBIX (YHKIIHH.

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIIUH.

WuTerpupoBanue uppanyoHaibHbX pyHKINNA. HexoTopsle ciiydan moJICTaHOBOK.
3ana4u, MPUBOIALINE K ONPENEICHHOMY UHTErpaily.

Onpenenenre onpenesieHHOro nHTerpaina. Teopema CylecTBOBaHUS U €IMHCTBEHHOCTH.
CBolicTBa ONpeAeIeHHOr0 HHTErpasa.

®opmyna Herotona-JleitOHuma.

3aMeHa NepeMEHON U MHTErPUPOBAHUE 10 YACTSIM B OIIPEJIEIICHHOM UHTETpalIe.
[TpunoxkeHus onpeeeHHOro NHTerpaia: BbIYMCIEeHUE TIoMmaan GUryp.
Brruucnenue 1MHbL 1yru 1 00beMa Tell BpalleHusl.

HecoGcTtBennsie nnterpansl. HecooctBennnie nnrerpanst I u Il poga u ux cpoiictsa.
[TpenmMeT Teopun BEPOSITHOCTEN.

Jaiite onpenenenus ciry4aifHOro, HEBO3MOKHOT0, JOCTOBEpHOT0 coObITUH. [IpuBeuTe
IIPUMEPBL.

Jaiite onpenenenre NpOTUBOMOIOKHBIX cOObITUH. [IpuBeuTE NIpUMEPHI.
Kakue coObITHS Ha3bIBaIOTCS HECOBMECTHBIMU. [IpuBeanTe mpumepsl.
KomOunaropuka. [TpyHIIUTIBI CITOKEHHS M YMHOXKEHUSI.

KomoOunaropuxka. [lepecranoBku. Coueranus. Pazmerenust.
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ChopmynupyiiTe KIaCCHYECKOE ONPECICHIE BEPOSITHOCTHA U CBOMCTBA BEPOSTHOCTH.
Kakwue 1Ba coObITHSI Ha3bIBaIOTCA B3aMMHO He3aBUCUMbIMH. Kak 3amucaTh ycioBue ux
B3aUMHOUN HE3aBHCUMOCTH.

B yem cocTouTt GuHOMUaNbHAs cxema uctbITanuii bepHysiu.

[aiite onpenenenue ciiydyailHOW BeM4YUHEL. [IpuBenute npumepsl.

Kaxkue cinyualinple BeIMUYMHBI Ha3bIBAKOTCS JUCKPETHBIMU?

Kaxkue cnyyalinple BeIMUUHBI Ha3bIBAKOTCS HEITPEPBIBHBIMU ?

Hatite onpenenenue GyHKIUU pacupeneiacHus. KakoBel €€ OCHOBHBIE CBOMCTRA.
Yemy paBHA BEpOSTHOCTh NONA/IAHNS 3HAUEHUSI HEIPEPBIBHOM CIIy4allHOM BEJIMYHMHBI B
3aJIaHHYIO TOUYKY?

Mo3KeT 11 paBHATHCS HYJIH0 BEPOSITHOCTh MOINAJaHNs 3HAUEHHS] HENIPEPBIBHOM CIIy4aiiHOU
BEJIMYMHBI B 33JITaHHBIN MPOMEKYTOK?

Jaiite onpeneneHne YuCIOBOM XapaKTEPUCTUKHU CIIy4YailHOW BEJITMYUHBI.

UTo xapakTepu3yeT MaTeMaTH4eCKOE OKUJAHUE CITydallHOM BEITUYUHBI?

Yrto xapakTepu3yeT IUcrepcus CaydyalHON BEIUYHHbBI?

Yro Takoe cTaHIapTHOE HOPMAJIbHOE pacnpeeaeHue?

SIBnsierca nu pacnpenenenue Ilyaccona qUCKpeTHBIM WM HETIPEPHIBHBIM?
[lepeuncnure n3BecTHbie BaM HenmpepbIBHBIE paclpeeIeHUsI.

PaBHOMEpHOE pacnpeeneHne U ero YUCIOBbIE XapaKTePUCTUKU
['unepreomeTpuueckoe pacupeneieHue

O 4eM rinacuT 3aKOH OONbIIUX Yucen?

[IpeameT MmaTeMaTHYECKON CTATUCTUKH.

Bri6opka, cTaTUCTUYECKUI psi] pacpeeeHUs.

['padmyeckoe n300pakeHNE CTATUCTUYECKOTO Psijia: MOJIUTOH U THCTOTPaMMa.
OMnupudeckast yHKIHS pacipeiesieHusl.

YucnoBble XapaKTEPUCTUKH BBIOOPKU

Hecmemennnie, 23 (heKTUBHBIE H COCTOSITEHHBIE OIEHKH.

ToueuHas olleHKa T'eHepaIbHOTO CPEAHETO 110 BEIOOPOUHOMY CPETHEMY.

ToueuHast OIleHKa FreHEePATIBHON JUCTIEPCUU TI0 UCTIPABIEHHON BEIOOPOUYHOM IUCTICPCUH.
JloBepuTeNbHBIA UHTEPBAJ, TOYHOCTH OLICHKH, JIOBEPUTEIbHAS BEPOSITHOCTD.
JloBepuTENbHBIA HHTEPBAJ JIJIs1 HEU3BECTHOTO MATEMATUYECKOTO OXKHUIAHUS TIPU
U3BECTHOM O.

JloBepuTENbHBIA HHTEPBAJ JIJIs1 HEU3BECTHOTO MATEMATUYECKOTO OXKHIAHUS TIPU
HEU3BECTHOM O.

WuTepBanpHas OllEHKa CPETHEr0 KBaIpaTHUYECKOI0 OTKIOHEHHUS! G HOPMAJIbHOTO
pacnpeneneHusl.

[TonsiTHE O CTATHCTHYECKOW TUIIOTE3E.

HyneBast 1 KOHKYpHUpYIOIIas TUIIOTE3A.

OmmbKu epBOTO U BTOPOTO POJIa.

Craructuueckuii kpurepuil. Kputnueckast 061acTs.

IIpaBuo NpOBEPKH CTATUCTUYECKON TMIIOTE3HI.

[TpoBepka runoTe3bl 0 HOPMAIBHOM pacIpeleIeHUH reHepaibHOW COBOKYITHOCTH.
Kpurepuu cornacus ITupcona.

OcHoBHBIE 337]aul KOPPEJSILIMOHHOTO aHaIN3a.

OyHKIIMOHATBHAS U KOPPEISAIUOHHAS 3aBUCHUMOCTH.

YpaBHEHHE pErpeccuH.

Haxosxnenue ypaBHEHUS TMHUU PETPECCUH TI0 ONBITHBIM JaHHBIM.




2. TeMbI KYpCOBBIX padOT (IPOEKTOB)

KypcoBble paboTh! y4€OHBIM INIAHOM HE IIPEAYCMOTPEHBI

3. ®oHJ O1LIEHOYHBIX CPEACTB

®onp oneHouHbIX cpeAcTB (POC) nis mpoBeneHUs TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U
MPOMEKYTOYHOW aTTeCTaluu OO0ydyalomuxcs MO0 JUCHUIUIMHE «BhIcmias MaTeMaTHKa
MPEICTaBIISICT coboit KOMILJICKT KOHTPOJIbHO-U3MEPHUTEILHBIX MaTepHasos,
MpelHa3HAYEHHBIX I KOHTPOJSI M OLIGHWBAaHUS PE3yJbTAaTOB OOyUYeHHUS MO AUCHUIUIMHE,
XapaKTePU3YIOMIKE 3Tarbl (HOPMUPOBAHMS KOMIICTCHIIMMA, OMPEICICHHUS COOTBETCTBHUS WIIH
HECOOTBETCTBHUS YPOBHS JOCTHKEHHUI 00YJarOIIerocs MIaHUPYEMbIM Pe3yIbTaTaM.

Bo 2 cemectpe: Tunosie pacuetsl Nel, Ne2, Ne3, KontponbHbie pad0Thl Nel, Ne2 | Ne3 uiu Ha
YCMOTPEHHE TPENoAaBaTeliss KOMIBIOTEPHBIE MPOTrPaMMBI TECTUPOBAHMSI I10 pa3ieiam
"IIpenensr”, "BekTopHas anredpa”, «Jluneiinas anredpay.

B 3 cemectpe: Tumnossie pacuetsl Ned — No10, Kontponbhbie paboTsr NeS — Ne 10.

O6pa3sup! THIOBLIX pacueToB npeactapieHsl B [IPUJIOXXEHNUN Ne 3,

O6pasub! koHTponbHBIX padot — [IPUJIOKEHUE Ne 4,

O0pa3ibl KOMIBIOTEPHBIX KOHTPOJIbHO-00YUaIOIUX IPOTPAMM TECTUPOBAHUS B
[MTPUJIOXEHU No5.

buieTs! 11 IpoBeCHUS UTOTOBOTO KOHTPOJIS BO 2 ceMecTpe (3a4eT), B 3 ceMecTpe (9K3aMeH),
COCTaBIISIIOTCA U3 0a3bl BOIIPOCOB JJIsl OLICHKH 3HAHHM, yMEHH (puiioskeHue 1) 1 HaBBIKOB
(mpuioxeHue 2), XxapaKTepu3yrolue Tanbl GOpMUPOBAHHS KOMIIETEHIIUH B Mpoiiecce
ocBoeHUs1 00pa3oBaTenbHOM nmporpammbl. OOpa3ibl OUIETOB MPEICTABICHBI B
[MTPUJTIOXXEHWU Ne 6

4. IlepeyeHb BUI0OB OLIEHOYHbBIX CPEACTB

1. TunoBeIe pacyeTsl
2. KoMmiproTepHbIe KOHTPOIBHO-00y4aromue nporpammsl TectupoBanus (KOITTer)
3. KonTponbHbie paboThI.
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MHNPUJIIOXKEHHUE Nel
3AJAHUA JJ1 HPOBEPKHU YPOBHS OBYUEHHOCTU YMETH
Pasnea 1. JInneiinas n BeKTOpHAas ajaredpa

. Haitru: P =(2A—3B)C , Tae

3 -2
2 5 3 0 4 5
A= . B= - C=(1 1
1 4 0 51 6
7 0
1 4 -2 1 2 0
. BrmonHuts geiicTBue: 35 2 1 |(+4-|5 0 2.
7 0 8 5 4
1 4 -2 1 2
. BrimonnuTe fgeicteue: 715 2 1 (-5 2
7 0 8 4
0 1
Haii C=A"-3B A—1238—56
. alTH MaTpHUILy = , TIe = 0 1 2 ) =
0 3
-5 2\(1 4
. BruimmonnnThs gewcTBue: . .
-2 0/1{2 O
2 3 1

. Haiitu npousBeaeHue MaTpULIbI A= (5 7 —2) Ha MaTpuLy B=| 1 4 2 |
-2 3 -1

1 -2 -4\ (2 -1 -1
. Haiitu npousBeneHue MaTpHIL: 0 -1 040 1 -2

31 1){-1 1 3

1 2 0 01
. Haiitu MMPOU3BCACHUC MaTpPUIL] AB n BA,GCJ'II/I A = y B = .
3 4 5 51

1 -2 3)(3 3 -1
. Haiitn nmpousBeneHue MaTpuL: 0 3 4 110 -4 -3\
1 1 -4){6 1 -1

10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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2 -2 1)(-1 3 -1
Haiitu mpousseneHue MaTpuLL: 4 3 0|5 -1 O
-2 1 0 1 1 -1

1 4 1
Beruucnuts onpenenurens 2 3 3

0 2 4

2 -1 0
Beruucnuts onpenenurens 0 1 4.

-1 0 2

0 -5 -4
BbIuuciuTe onpenenuTens -5 0 4

-1 -3 -2

BeraucnuTs onpenesnuTens TpeThero Nopsiaka pa3aokeHueM 0o KaKoi-mubo CTpoke Win CTonouy:
-2 3 3

-3 1 0.

0 31

BeraucnuTs onpenesnuTens TpeThero Nopsiika pa3aokeHneM o Kakoi-mubo CTpoKe Win CTonomy:
-3 2 6
-7 5 4.
-1 1 2

BeraucnuTs onpenesnuTens TpeThero Nopsika pa3aokeHneM 0o KaKoi-mnbo CTpoKe Win CToNomy:

1 1 7

0 -2 -1.
2 3 0
-1 -8 2
Pewnts ypaBHeHuUe: -3 0 -4{=8.
1 x 1

Pemnts ypaBHeHuUeE: 1 0 1(=-3.

Breraucanuts anre6pa1/1qe01<oe JOIIOJTHCHHEC 'A&.Z OIpeaACIUTEIA MaTPUIIbL

11



Ipniaoxenne Ne 1. 3ananus 1Js npoBepku ypoBHs ooydyennoctn YMETD | 12

o - = B
O W N
R O +— O
N P O

20. BpIUucInTh anredOpandecKoe JOMOHEHHE A24 OTIPEIICTUTEIIST MATPHIIBI

1 2 00

o R
o P W

1
0
1

N P O

Pemmts cuctems! ypasHenuit MmerogoM Kpamepa, ['aycca, MaTpU4IHBIM CIIOCOGOM:

2X+y+3z2=17, 2X, + X, — X3 =5, X+2y+z+7=0
21) 12X+3y +z =1, 22) 1 % — 2X, + 2%3 = =5, 23) 12Xx+y—-2-1=0,
3X+2y+z=6. 7% + X, — X3 =10. 3X—-y+22-2=0
2X+Yy+2-7=0, X+2y+3z2-8=0, —2X+Yy+6=0,
24) < X+2y+2-8=0, 25 <3x+y+z-6=0, 26) < X—2y—-2-5=0, 27)
X+y+2z-9=0. 2X+Yy+2z-6=0. 3Xx+4y-2z-13=0.
2X+Yy—2=0, 2X+Yy =5, X+y+z+2=0,
3X+4y+6=0, 28) 1 X+ 3z =16, 29) s X—y+22+7=0
X+z-1=0. 5y -z=10. 2x+3y—-z-1=0.
2X—Yy+12=3,

30)3 X+3y -2z =1,

y+2z=8.

5x-3y+4z=0
31. PemmwmTth OJHOPOIHYIO CUCTEMY JIMHEWHBIX alreOpandeckux ypaBHEHUH 3X+ 2y -7=0,

8x—-y+3z=0.

12



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
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_—

JlaHbI KOOPIUHATHI TOYEK A(l; 3; 5) u B (2; 5; 6) . HaiitTn xoopamHATH BEKTOpa AB, IUTAHY

BEKTOpA.

.- 1 - ~
Haiitn HanpaBisiomye KOCHHYCHI BekTopa C = d — gb ,ecnd d = (1; 2;1), b= (5;10; —5).

Haiitu yron mexxay BekTopamMu a = {1; 2; —2} ub= {—2; 6; 3} .
JaHbpl BexkTOppl A = 0,5i —3j +3k, b=3i— j + 5K . Haiirn CKaJSIPHOE  NPOU3BEICHUE
BEKTOPOB.

JlaHBI TOYKH A(B; —4;—2), B(2;5;—2). Haiitn mpoekmuio BekTopa ATB Ha OCb,

COCTAaBIAIONIYI0 C KOOpAMHATHBIMH ocamu  OX, Oy yriel O = 600, ,3 = 1200
COOTBETCTBEHHO, a ¢ ockio OZ — Tymoit yron Y.

Breraucnuts yros, o0pa3oBaHHBINH BEKTOpaMU 5 = 27— Z_j + E u 6 = ZT+ 3_1: + GE.
Berauciuts npag , €CITH 5 = ZT— 2] + E , 6 = 2?+ 3] + 6R

JlaHbI BEKTOPEI 5 =0, 5?— 3_j: + 3E , 6 = 3?— _j + SE \ 6 = 4T+ _j + 4|Z . Haitu mpoexnuro
BEKTOpa 5 Ha OCb BEKTOpa 26 — E .

Ilpn kakux 3HaueHMAX O H ,B BEKTOPBI 5 = O(T+ 7_j: + 3E u 6 =T+ ,B_j + ZE
KOJUTMHEAPHBI?

Haiitn 3Hauenue ¢, mMpu KOTOPOM BEKTOPHI 5. = {a +1 3— 20{; (04 —1} 51 6 = {1; 4; 4}

NEePIECHIUKYIISIPHBL.

[Ipeanpusarue Brimyckaet 4 Buaa npoaykuuu B konuyectBax 50, 80, 20, 120 en. Hopma pacxona
ChIpbs aHbl B MaTpuue A = (7 4 10 5) Kr. OnpeienuTh CyMMapHBINA pacXo]] ChIPbS.

B Oytuk mpuBe3nu 5 BUI0B HOBOW HpoayKuuu B komudectse 5, 10, 15, 20, 3 ex. Ilpu stom
CTOMMOCTh COCTaBISIET COOTBeTCTBeHHO 7; 3; 10; 4; 20 y.e. Ompenenuth 00beM IEHEKHBIX

CpCACTB, MIOTPAYCHHBIX HA 3aKYIIKY HOBOM IpOAYKIHH.

Paznen 2. AHaauTHYeCKas TeoMeTpUs

X

CocTaBuTh 0611[66 YpaBHCHUC HpHMOfI —+ == 1 1 YKa3aTb KOOPAUHATBEI HOPMAJILHOI'O BEKTOpA.

JlaHbl BepIIMHBI TPEYroJIbHUKA: A(4;6), B(—4;0), C(—l; —4). CocTaBuTh ypaBHEHHE

BBICOTHI, OITYIIEHHOW M3 BepiuHbl 4 Ha cTopony BC.

13
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3. Haiitu yrnoBo#i koappuuueHT npsaMoOil U OTPE30K, OTCEKaeMBbIi €10 Ha OCH KOOPIHMHAT, 3Has, YTO

TpAMast IPOXOIHT Yepe3 Touku P (2; —8) , Q (—1; 7) .

4. JlaHBI BEepIIMHBI TPEYTOIbHUKA! A(1;2); B(3;7); C(5;—13). Beraucnuths IIMHY BBICOTHI,

OTyIIeHHOH 13 BepmmHbI C Ha CTOPOHY AB.

5.  JIBe CTOPOHBI KBApaTa JIeKAT Ha IPAMBIX 2X + 3y +11=0, 2x+ 3y —13=0. Bsruncurs ero

IO,
6. [ano oOmiee ypaBHEHHE MPSMOU 12X—5y—65=0. Hanucate ypaBHEHME C YIJIOBBIM

ko3 purreHTOM.

7. IpuObuts ot mpogaxku 50 mt. HeKOTOpOro ToBapa coctasisieT 50 y.e., 100 mT. — 200 y.e. Onpenenuts
nmpuOBLTH OT mpoaaxu 500 mT. ToBapa MpH yCIOBHH, 9TO (DYHKIUS MPUOBLIH JTHHEHHA.

8. Msmepxxu mpomusBozacta 100 mr. HEKoToporo ToBapa coctaBistoT 300 com, a 500 mr. — 600 com.
Onpenennuts W3MepKKA TpousBoacTBa 400 mT. TOBapa MpH YCIOBHU, YTO (YHKIHS H3IEPIKEK
JIMHEHHA.

9. Ilpu mene 100 com nokynaroT 30 eIUHUI] HEKOTOPOrO TOBapa, a npu 1eHe 140 com — 20 eauHUIL
[Mpeamonaras cpoc TMHEHHON (YHKIIUEH COCTABUTH YPaBHEHHS CIIPOCa.

10. IIpuObib OT MpoOAaXH HEKOTOPOrO TOBapa B JIBYX Mara3uHax BBIpaXKaeTcss QYHKIUSIMH
y= —2+3X un y= —3+16X/5, rre X — xonudectBo TOBapa B COTHAX IUTYK, a Y — NpHObLIb
B ThICsiYax coM. OmpenenuTb, HauMHAas ¢ KaKOro KOJIWYeCTBa TOBapa 0ojiee BBHITOJHON CTAHOBUTCS
npojaxka BO BTOPOM MarasuHe.

11. Haiitu mIomaas TPEYroMbHIKA, OTCEKAEMOTO MPSIMOi 3X — 4y —12 =0 or xoopmunaTHOrO yria.

12. CocraBuTh ypaBHEHME NPAMOH, oOpasyrommii yrom 45° ¢ MOJOKHMTENLHBIM HANPaBJIEHHEM OCH

a0CIMCC M OTCEKAIOIICH OTPE30K PaBHBIN 4 OT OCH OpJIUHAT.

13. OmpenenuTh TUI KPUBOM M IOCTPOUTH:

X2 y2 x> y2
x=1) +(y+1)?=1; 6) —+>-=1; 5 ——2-=1; 1)y’ =4x.
2) (x—1)" +(y+1) 1672 n gy
14. OnpenenuTs TUI KPUBOH U TOCTPOUTH:!
a) (x+2) +(y—1)*=36; 6)X—2+y—2:1- B)X—Z—y—zzl-r) y? =2x
9 4 7 16 4 '

Pasznen 3 «llpenennbl pyHKUIMHU OHOI NlepeMeHHOI»
BuruucanTs npeaensr:
D limee L
xow X +5X°+10
) lima
xow 2XT+5X°+1

14



Ipniaoxenne Ne 1. 3ananus 1Js npoBepku ypoBHs ooydyennoctn YMETD | 15
2
. n“+n+5
3) - a1 . _ )
IHD 3n° +4n+6

2 l 2x3 +4x+1
Mg 10x+6"

X3 +5x% +7x+3

5) lim >
xow  AX° +5x+1
) n+n+5
6 _—,
) IHD 3n®+4n+6
23 +4x+1

7 1 = " =
) limga—6

8) l 5x% +4x% +1
M 5110
. 156X3+4x* +1
O ims s
. 123 +4x+1
10 limgz—5,76
2
11) | 4x° +1

M= 5110

2 J—
12) Iimu

13) lim —"—
x>-12 43X+ X

19) lim—2X"2_
x>l X°—4X+3

. x*-25
15
) I!f!‘ x* —5x

; 9—x?

w3 X+ X—6

2
17) lim 2X —3x2+1
x—1 (X—l)

. X*+6x+8
18 R
) IXLrD x*—16

19) lim—2X"2
x>l X°—3X+2

—X+7

.3
20
) lim—5 =5,

15
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21) | JX+13-4
!Ep 4x-12
x>-8  X+8
. x -1

23) lim———

) ol x+3-2

Paznen 4 «luddepennnpoBanne pynkuuii 0qHO# nepeMeHHO»

HaiiTn npousBoaHbie GpyHKUMA

1) y= (3* —3/?)(3arctgx—2log3 x)+\/§

2) y= € =2 Lsint
arcsin x+21Inx
3) _'Oglzx—”gz_mlo

arccos X — 2x2

4) y= [Zcosx—EJ(arcctgx+43)
X

5) y= (thgx—%j(cosx— Inx)
X

2 —x*+¢°
6) Y=T7T"T"T"—"—
2log, x-3
X 2
N y= 5(.3 +3x. g5
2arcsin X +4sin X
8) y:(SCosx—4Inx)(%+e3j
X

9 y= (5ctgx+7x)((‘/x_3+3sin x)
10)  y=(5arcsinx+ 2*)(§/x_3—3tgx)

3/ 7
~3In x+5\/x_Jr|n7

11) =
2arctgx +4

3e*+5
12) y=—-——
2tgx + 43/x_4

13)  y=(3e"—4cosx)(log, x+5tgx) ++/7
14)  y= (3tgx +53x )(arcctgx -4
15)  y=(2arctgx+4")(3Inx—x* +1)

16
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16)  y=(2ctgx+3In x)(4arcsin x—\“/x:”)

17)  y=sin(x’+2Inx)++/2
HaiiTi npom3BoIHbIE (ByHIIHI CTOKHBIX dyHKIM
1 y=sin(x*+2Inx)++2
2. y=(x+4sin x)3
3. y=arctg(sin3x+4)

4. y=In(3x*+2tgx)+1

5. y=5mmak )

6. y=arccos(5x* +5)

7. y:sin(§/§+4x)—3

8. y=log,(sin 2x+4)+J§
9. y=tg(log, x+3)

10. y=3%=
11. y:cos£3x—%j
X

12. y =log, (3x—cosx)

13. y =arcsin(2x° +cosx)

14. y=ctg (%+ In xj
X

3
15. y :(%+4x]
X

16. y =arccos(In x+4tgx).
17. y =arccos(cos2x—Inx).
18. y =arctg(4e”-5).

Paznen 5 «luddepennupoBanue GpyHKIMIA HECKOIbKHUX NMePeMEHHBIX)

0°z

1. Haiit mpou3BOIHYIO bynkun Z = yZXEX.
oxoy
0’z X

2. Haiiti npom3Boanyro — GyHKuun Z = ————.
Ox? y? —2X
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0’z
3. HaiiTi mpon3BogHYIO ? ¢bynkunu Z = In (Xzy + Xyz) .
Yy

0%z

2 2
4. Haiitu npousBoaHyIO F ¢bynkunu Z = e —x-1.
X

2
0 Zy dymaum 2= log, (X° + y? ) +5X7y* +1,

5. Haiiti nponsBoaHyt0

0’z 2y
6. Haiitu npou3BoaHyIO ¢yaxmm Z = X€7 .
0%z y?
7. Haiitu npoussonuyo —— QyHkuun Z = .
0 X+7Yy
0°z
8. HaiiTu npousBoHyI0 ¢GyHKIMH Z = X3y4 —sin (2X + 3y) .
0°z
9. Haiitu npou3BOAHYIO Gyukuun Z = x* y3 +et 3y
0°z

10. Haiitu npousBoaHyIO ¢byHkumn Z = X6y2 — COS(3X — 5y)
y

Pa3nen 6. « UHTEerpajsbHOE HCYHCTIEHHE

HaiiTi Heonpeae/IeHHbII HHTErpaJl

dx.

X7* =8+ 4xcos x
1)j -

) x2—1|
) Jx2+1x'

3) Jggiggidw

22X _ 43
5 J#dx_

5) Jggégidx

4_ 2 X
6) IX Sif +9de.
7 I&@ _anx+5de

X
18
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2
fey,

2X+1
9) J' x—ldx

x%e* —Ze sin X

10)j dx.

_ay2.x , 4,3 2
11)"-2X 3x°e J;\/x_+3x dx
X

(3x+\/_)

dx.

12) j

xex—4<‘/§+3x—2
X

13) j dx .

x+1

14) j

X% oS X + 3x% —5x

15) j - dx.

e*x® + 4x% sin x + 9x*
16) | ; dx.

17) j()(;—zz)zdx.

18) ‘[(X:—Sl)zdx.

4
20).[4x +15x%e* +14x dx

G

x+3

21) j
22) '[(3x—2)c032x dx.
23) J'(3x—2)ezxdx.

24) j(3+9x)c038x dx .
25) J'(xz —3x) In xdx.
26) j(5x+23)cos8x dx.

27) I(le —4)sin5x dx.
19
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28) I(sz ~16x" —2)Inx dx.
29) jx“ In xadx .
30) I(2x+1)exdx.
31) f(6x+2)sin 6x dX .
32) I(Bcosx+5)sin Xax .
33) J.(3X —1)sin 3xdx .
34) [(2x+5)3"dx.

35) J'(xz +2x)In xdx.

Boruncaurtnb OMMpeaCICHHBIC HHTEIPAJIbI

1. j cos x sin® xdx .

-

1
) =
e)(
2. | —dx.
2
'[X

COS~/ X
5. I dx.
7219 \/;

NI
6. j X dx
< X0 +1
e
sinln x
7 _[ dx.
X
NA
1
8. ——dXx.
‘!xxll—lnzx
1 3
Q. _[ z dz.
28 +1
0
12
10. _[sinxcos3xdx.
7l6

20



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

Jzl4 X

> cos’(x°)

1
_[ 31+ 7xdx
0

1/2
j arcctg2xdx .
0

7l2

J. (x+3)sin xdx.

0
e
_[x3 In xdx .
1

0
J.(x—2)e‘x’3dx .

-3
0
len(l—x)dx.
-1

In(3x+2)dx.

(x+1)edx.

'Lt_.o P —— N

1
I 2x arctgxdx .
0

4
_[\/16 —x%dx.
0

ngdxz 24

4

5 X

3
I x?4/9— x?dx.
3

dx.
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tUXP -9
X

1

29. [/4—x2dx.
[
0

3 X3
30. | ——dx.
‘([\/9+ NG
NiE
31. J. 37+ X% dx.
0

Paznen 7. «Ciryuaiinbie COOBITHS
1. YyacTHuKH KepeObeBKHU TAHYT JKEeTOHBI U3 sirka. Homepa sxetoHoB ot 1 1o 100. HaiiTi BeposiTHOCTB
TOTO, YTO HOMEP MIEPBOr0 HAyAauy M3BJICUEHHOTO KETOHA HE CONEPKUT LUPpY 6.
2. BpocaroT /Be IIECTHIpaHHbIC UTpalbHBbIE KOCTH. HalTH BEpOSTHOCTH TOTrO, YTO CyMMa BBIMABIIUX
OYKOB — HEYETHOE YHCIIO.
3. B notepee pasbirpeiBatorcst 500 OmietoB. KpynHble BEIMTPHIIIY MaJar0T HA OWIIETH, HOMEpa KOTOPBIX
coJiepKaT TpU OMUHAKOBBIX IU(pbI. HekTo Kynun oaun 6user. HaiiT BeposITHOCTB TOTO, YTO OH BHIUTPAET
KPYITHBII BBIMTPBILL.
4. bpocaroTcs ABe HrpaigbHble KOcTH. KakoBa BEpOSITHOCTE TOTO, UYTO CyMMa OYKOB paBHA §, a pa3HOCTh —
4?
5. U3 xomnopel, conmepkamield 36 kapT, Haynady M3BJIEKAlOT onHy. HaliTi BeposITHOCTH TOTO, 4TO Oynmer
u3BIeveHa (urypa Jr00i MacTy (1o (GUrypoi MOHUMAIOT 1aMy, BajeTa, KOpoJis).
6. BpocarooTcsi OZHOBPEMEHHO IBE WUIpalibHble KOCTH. HaWTH BEpOSTHOCTH TOro, YTO NPOU3BEACHUE
BBINABIINX OYKOB PaBHO 8.
7. B samuke 10 kpacHbIX ¥ 6 CHHUX IyroBHL. BeiHuMaeTcs Haynauy onHa myrosuia. Kakosa BeposTHOCTb
TOTO, YTO IIYTOBHIIAa OyAeT KpacHas?
8. Haiitu BEpOsATHOCTH TOTO, YTO MOAOPOIIEHHASI KOCTh YIaJeT, TI0OKa3aB Ha BEPXHEH I'paHy YETHOE WJIH
KpaTHOE TPEM YHCIIO OYKOB.
9. BeposiTHOCTB TIONaJIaHKS CTPEJIKOM B MHIIIEHB, paBHa 0,9. KakoBa BEpOSITHOCTH TOTO, YTO OH MOMAET
TOJIBKO TIPY TIEPBOM BBICTPEIIE U3 TPEX.
10.B ypHe HaxomsTcs 6 I1apoB, M3 KOTOPbIX 3 Oesbix. Hayaady BeIHYTBI OJMH 3a APYrdM JIBa Imapa.
BBIYucIuTE BEPOSITHOCTH TOTO, YTO 004 MIapa OKaKyTCs OEIbIMH.
11.BepostHOCTh TpaBWIBbHOTO odopMmieHHs cuera Ha mnpennpusitan cocrasiser 0,95. Bo Bpewms
ayJINTOPCKOM TIPOBEPKH OBUTM B3STHI JBa cueTa. KakoBa BEpOSTHOCTh TOTO, YTO TOJBKO OJWH U3 HHX
o(opMIIeH TIPaBUILHO?
12 Ilpennpusitue oOecrieuyrBaeT PEryJISpHBIA BBITYCK NPOAYKIMM TpH O€30TKAa3HOH IOCTaBKe
KOMIUIEKTYIOIIMX OT ABYX CMEXKHHKOB. BEpOsATHOCTH OTKa3a B NOCTaBKE MPOAYKIHMH OT IMEPBOrO M3

cmexxHukoB paBHa 0,05; ot Broporo — 0,08. Haiitu BeposaTHOCTh c00s1 B paboTe nmpennpusTHA.
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13.B oxHo# ypHe HaxoasTcs 4 6ebIX U § YepHBIX apoB, Apyroi — 3 Oenbix u 9 yepHbIx. 13 kaxmoil ypHbI
BBIHYJIH 110 OHOMY 1apy. HaliTu BeposITHOCTB TOTO, 4TO 00a mapa OKaXyTcs: OCIbIMH.

14.B ypue nHaxomsatrcs 15 Oenpix u 6 yepHbIX mapoB. M3 Hee BBIHUMAIOT Hayraja OAWH IIap, CHOBA
BO3BpAILlaOT €T0 B YPHY U LIaphl IEpEMEUINBAIOT. 3aTeM BRIHUMAIOT BTOpoii map. Haliaure BeposTHOCTS,
4TO 00a BBIHYTHIX IIapa OeJble.

15.Pa3peIB A5IeKTPUYECKON LENH MOKET MPOU30UTH TOJIBKO BCJIEACTBHE BBIXOAA M3 CTPOsS dieMeHTa Ki
WM OJJTHOBPEMEHHOT'O BBIX0O/1A ABYX 3JIeMEHTOB K> U K3, KOTOpBIE BBIXOASAT U3 CTpOs ¢ BeposTHOCTAMH 0,3;
0,2; 0,2. HaliTi BEpOATHOCTH pa3pbIBa IIEIH.

16.Ha oTenpHBIX KapTOYKaX HAIMCAHBI OYKBBI (I, «JD», «O», «C», «a». [locie mepemenmBanus OepyT 1o
OJIHOHM KapTOUKe U KIAAyT IOCIEI0BAaTEIbHO PsioM. BbuncinuTe BepoSTHOCTH TOT0, YTO HOJIYYUTCS CIIOBO
CUHUCTION.

17.113 18 ctpenkoB 5 momamaioT B MHIIeHb ¢ BeposTHOcThIO 0,8; 7 — ¢ BepostHocThio 0,7, 4 — ¢
BeposaTHOCTEIO 0,6; 2 — ¢ BeposTHOCTHIO 0,5. Haynauy BRIOpaHHBIH CTPETOK IPOU3BOIUT BEICTpen. Kakoa
BEPOSITHOCTH, YTO OH MOMNAJET B MULICHb?

18.B mrepBom suke 20 netaneit u3 Hux 16 craHgapTHHIX, BO BTopoM — 30 geraneii u3 Hux 24 cTaHAapTHEIE,
B TpeTbeM 10 u3 Hux 6 cTtaHgapTHble. HaliTu BEpOSITHOCTH TOTrO, YTO HAayJady WU3BJICUCHHASA IETajlb U3
HayAady B3STOTO SIIUKa OyJeT CTaHAapTHAS.

19.B Tupe 5 pyxeii. BeposiTHoCTH MOmajaHus U3 KOTOPBIX COOTBETCTBeHHO paBHbl: 0,5; 0,6; 0,7; 0,8; 0,9.
Haiitu BeposiTHOCTH MOMagaHus B 1eNb IPHU OJHOM BBICTpEIIE, €CITU CTPEIISIONINN OepeT OJJHO U3 pyKeH
HayJauy.

20.Tpu omeparopa pajnoJIOKAIIMOHHONW YCTAaHOBKH MPOM3BOJAT COOTBETCTBEHHO 25%, 35%, 40% Bcex
M3MEpPeHUi, AoIycKas mpu 3ToM 5%, 4% u 2% ommbok. CiayuaitHO MPOU3BEICHHOE N3MEPEHHUE OKA3aJIOCh
omn604yHbIM. KakoBa BepoATHOCTD TOTO, YTO U3MEpPEHHE TPOM3BOMII IEPBEIil oniepaTop?

21.B Ka)X0M W3 BOCbMH HE3aBHCUMBIX UCTIBITAHUI COOBITHE A POUCXOIUT C MOCTOSIHHON BEPOSTHOCTHIO
0,38. Haiinure HauBepoOsSTHEHIIIEE YUCIIO HACTYIUICHUI COOBITHS 4 B KaXKIOM HCITBITAHUH.
22.BeposiTHOCTh TONaJaHus B LeJib Ipu oJHOM BbIcTpene cocrasisier 0,8. Halinure BeposiTHOCTH Tpex
MIOTIAIaHUH [IPU YETHIPEX BhICTpETax.

23.Ecim 30% cTyaeHTOB UMEIOT ci1aboe 3peHHe, TO KakoBa BEPOATHOCTH TOro, 4ro 5 u3 10 cryneHTos
UMEIOT craboe 3peHue?

24.BeposiTHOCTh TOro, uro Bbl Bemrpaere B maxmatsl, paBHa 0,33. KakoBa BeposTHOCTb, uTO BEI
BbIMTpaeTe 4 mapTuu us 6.

25.KakoBa BEpOSTHOCTh BHIUTPATH Y PABHOCHIIBHOTO IPOTUBHHKA B OMJIBbSIpA HE MeHee 4 mapTHid u3 5?7
26.BeposiTHOCTS  TOrO, YTO CTPEJIOK NP OJHOM BBICTpeNie MomaaeT B 1enb, paBHa 0,7. Haiitu
HauBEPOSTHENIIEE YUCIIO MTONalaHu i, €CIIM CTPEIIOK 7 pa3 CTPENSET B MUIICHb.

27.Mounery nogopaceiBatot 10 pa3. KakoBa BeposSITHOCTb TOTO, UTO IIPH 3TOM «rep0» BBINIAAET 3 pa3a?
28.BcxorkecTb ceMsH OlleHHBaeTcs BeposTHOCTHIO 0,8. KakoBa BepOSATHOCTH TOTO, UTO U3 MSATH MOCESTHHBIX

CEeMSH B30UIET TpH?
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29.Ha cknane xpanutcst 500 akkyMmynsTopoB. M3BecTHO, uTo mocie roja XxpaneHust 20 MTyK BBIXOIAT U3
cTpos. TpebyeTcss HAallTH BEPOSATHOCTH TOTO, YTO HAayAady B3ATHIA MOCJE TO/a XpaHEHUS aKKyMYJSTOD
OKa)KeTCS TOAHBIM.

30.3aBox ornpaswi Ha 6a3y 5 000 nzgenuii. BeposiTHOCTs TOTO, UTO M3/EIHE MTOBPEAUTCS B IyTH paBHa 0,
0002. Haiitu BepoATHOCTB TOTO, YTO Ha 0a3y MpuOYIyT POBHO 3 HETOAHBIX H3JENHSI.

31.KonTtponbHyto paboTy MO TEOpUU BEPOSTHOCTEH YCHEIIHO BBHIMOJHSIOT B cpeaneM 70% CTyneHTOB.
KakoBa BeposiTHOCTB TOTO, 4TO 13 200 CTYAEHTOB pabOTy YCHEUIHO BHINOIHAT 150 cTyIeHTOB.
32.KoHTposbHyI0 paboTy 10 TEOPHUH BEPOSTHOCTEH YCHEUIHO BBHITOJIHSIIOT B cpenHeM 70% CTyIeHTOB.

Kaxosa BeposiTHOCTB TOTO, uTO M3 200 CTYAEHTOB paboTy ycrentHo BHmomHAT He MeHee 100 cTyaeHToB.

Paznen 8. «Ciny4yaiinbpie BeTHYHMHbD)
1. Ha mytu ABWXEHWS aBTOMOOWISA MATH CBETO(GOPOB, KAXKIBIA M3 KOTOPHIX JIMOO paspermiaeT, JIMOo
3ampernraer npoes3z ¢ BeposTHOCTHIO 0,5. COCTaBUTh, 3aKOH pacIpeleeHUs CIIyYaifHON BETMIHHBI X —

YyucIia cBeTo(hOpOB, MPOWICHHBIX aBTOMOOHIIEM 0€3 OCTAaHOBKH.

2. luckpeTHas ciiyyaiiHas BEIMYMHA MOXKET NPUHUMATH TOJIBKO [Ba 3Ha4eHusA X, u X, , mpuuem X, > X,
. I3BecTHBI BEpOATHOCTH p1 = P(X = X1 = 0,3) , M (X) = 3, 7 u D(X) = 0, 21. Haiitu 3akon

pacrnpeneneHus 3TOM BEJIMYUHBI.

3. CnydaiiHas BennurHa X 33JaHa 3aKOHOM pacrpeieieHust

X1 2 (3] 7? |1
P101(?(03|0,2

N3BectHO, 4TO MaTeMaTudeckoe oxunanue X paBHo 5,7. Haittu a) Haiitu P(X = 3) , 0) 3HaueHHUe X,

KOTOpPOE OHA MPUHUMAET C BeposTHOCTHIO (,3.

4. HaifTm maTeMaTHYEeCKOE OXHUIAHHE W JHUCIIEPCUI0 CIyYalHON BEITUYHHBI Z=6X+3Y , €ciu
mBectHel: M (X) =3, M(Y)=5, D(X)=4, D(Y)=7.

5. Haiftn MaTeMaTHUeCKOe OXKHIaHHE U JUCTIEpCHIO Caydaiinoi Bemmunael Z = X +6Y | ecnu n3BecTHsI:
M(X)=4, M(Y)=2, D(X)=3, D(Y)=2.

6. HaiitTu MaTemaTtwueckoe OXWIaHWE W JUCHEPCUIO CITy4alHOW BEIHMYUHBI Z=3X+2Y, ecnn
msectus: M (X) =2, M(Y) =3, D(X) =4, D(Y)=7.

7. B wuTore ueTblpex U3MEPEHUI HEKOTOPOH BEIMUUHBI OTHUM PUOOPOM (0€3 CHCTEMaTHIECKUX OINOO0K)

MTOJTIYYICHBI CIeayIonTrue pe3yasTatel 8,9,11,12. Haiitu BEIOOPOUHYIO CPETHIOIO PE3yIbTATOB U AUCIICPCHIO

ommOOoK TIpubdopa.

8. Haiitu: a) snauenne [I3, 0) M(X) u D(X). Ecnau nuckpernas ciyvaiinas BeiaumumHa X 3aiaHa

3aKOHOM pacCrpeacICHud

Pi 105]01| P;
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9. Haiitu: a) 3nauenue P,, 0) M(X) u D(X). Ecnau nuckperHas ciydaiiHas BeluudHa X 3a/aHa

3aKOHOM pacCIpeIeIeHUs

X, |2 |3 |5

Pi 102 p, |02

10.CrnyvaifHas BeU4MHA 33]]aHa 3aKOHOM pacIpeelICHUs

0, x<1
F(x)={a(x*-x), 1<x<2
1, x>2

Haiitu napamerp a.

11.CayyaiiHas BerYuHA 3a/1aHa 3aKOHOM PacIpe/IeIeHUs

0, x<1
f(x)=
) %,le.

Haiitu napamerp C. Boraucmuts M (X).

12.CnyyaiiHas BenrauHA 3a/1aHa 3aKOHOM PacIipe/IeIeHUs

Haiitu mapamerp a. Borancmuts M (X).

13.CrnyyaiiHas BenmuunHa 33JaHa 3aKOHOM pacIipelesieHNs

0, x<0,
f(x)=4a(Bx-x?), 0<x<3
0, x>3.

Haiitu napamerp a. Beruncnuts BeposTHOCTH coObiTHs 1< X < 2.
14.CnyuaiiHas BeJIMYMHA 3aaHa 3aKOHOM PACIIPEIEIEHHS]

0, x<1

x-1

F(x)=q——, 1<x<3
2

1, x>3

Beruucmuts M (X)) u D(X) . Haiitu BepostHocTs cobbITHs 1< X < 2

15.CnyqaﬁHaﬂ BCJIMYMHA 3a/laHa 3aKOHOM pPacCIIipCACICHUS
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0, x<-3
F)=d—1  _3<x<3

79— X2

0, x=3.

Haiitu BeposiTHOCTE COOBITHS X >1.

16.Coob6mmenue coaepxkut 1000 cumBoI0B. BeposSTHOCTH HCKaXKeHUs 0HOTO cuMBoJia paBHa 0,004, Haiitu
CpeJlHEee YUCIIO UCKa)KEHHBIX CHMBOJIOB.

17.ABTOOYCHI HEKOTOPOTO MapLIpyTa HAYT CTPOTO MO pacnucaHuio. IHTepBan ABMKEHUS POBHO 5 MUHYT.
HaiiTi BepoSITHOCTB TOTO, 9YTO TTACCAXKUP, TOAOMIEIIINN K OCTAHOBKE, OyIeT 0KHIATh OUYepeTHON aBTO0YC
MeHee 3 MHHYT

18.20 % wn3nenuii, BBITyCKaeMBIX JaHHBIM IIPEANPHUSITHEM, HYKAAIOTCS B TOIOJHUTEIBHON PETYIHPOBKE.
Haynauy otobpano 150 uznenwmii. Haliti cpenee 3HaUSHHE U TUCTIEPCHIO CITYYaiiHON BETMYMHBI X — 9ucIia
U3ETNH B BBIOOPKE, HYKIAIOIIUXCS B PETYIUPOBKE.

19.Poct B3pOCIBIX MYXYHH SBISIETCS CITydalfHOW BEJIMYWHOMN, PACIIpeIe]ICHHON 110 HOPMAIbHOMY 3aKOHY

c M (X) =175cm. u O (X) =0 cm. Haiitn BepoATHOCTH TOrO, YTO POCT HAyjady BEIGPAHHOTO

MyxuauHbl OyneT ot 170 no 180 cm.
20.ITpu Bece Hekoroporo u3nenus B 10 Kr HaWACHO, YTO OTKIOHECHHE IO aOCOJIIOTHON BEIMYMHE

npeBocxopsmee S0 1. BcTpeuaeTcs B cpenHeM 34 pasza u3 Thicauu uznenuii. CautaeTcs, 4To BeC U3JCIHiA

pactpenieneH HOpMaibHO, HATH ero O (X ) .

Pa3}1€.]1 9. «MaTemMaTuyecKasi CTATHCTUKA. OCHOBBI BBIﬁOpO'lHOFO METOoaAa»

21.3a nATh MecsieB padoThl Majioe TpeanpusiTue «BopoObIek» Mmoayvano exxeMecsiyHy0 TpuObLTb (B
y.e.): 2,4,7,4,5. Haiinure BEIOOPOUHYIO CPETHIO0, MOy U METUAHY.

22.3a nATh MeCALEB pabOThI Masioe npeanpusitue «MHTerpam nojiyyano eKeMeCsIYHy 0 MPHUObLIb (B y.€.):
2,4,7,4,5. Halinute BEIOOPOUYHYIO CPEIIHIOI U UCTIPABICHHYIO IUCIIEPCUIO, MOy U MEIIUaHY.
23.DepMepckoe X03SICTBO 3acesyio MIICHHUITY Ha 9 TIONSX, M ¢ KaXJI0T0 reKktapa 1-ro moss MoJy4usio mo
21 neHTHEPY NIICHUIIBL. 3HAS, 9TO YPOKaWHOCTh Ha JPYTHX MOJAX coctaBmia 24; 18; 28; 18; 24,4; 21; 21;
19, onpenenute cpegHee apuPpMETHIECKOE, MEAHAaHy U MOy STHX YHCEI.

24.Cnepnyromye TaHHbIE IOKa3bIBAIOT TOI0BOM MPHUPOCT Ha 15 paznuunbix akumid: 12.2, 13, 14.8, 11, 16.7,
9,83,-1.2,3.9,15.5,16.2, 18, 11.6, 10, 9.5. Halinure BHIOOPOYHYIO CPETHIOIO U MEIUAHY.

25.HaiiTi BRIOOPOYHYIO CPEIIHIO, JUCIIEPCHI0, MOAY U MEIMaHy CIy4YaiHO! BeIWYMHBI X HA OCHOBaHUHU

JAaHHOT'O pacCIipeaCJICHUA BBI60pKI/II

Xill|5(6|8
ni|6(4|7|3

26.V3y4anach Ka4ecTBO MPOIYKIMU. BbITN MOJTyYeHbI JaHHBIE.

OreHka Ka4ecTBO npoaykimu, 6amr | 1-2 | 3-4 | 5-6 | 7-8 | 9-10
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Yucno cinyqaen 3 8 36 |89 |45

OnpeaennTL CpCI[HI/Iﬁ 0asut kauecTBa OpOAYKIHH. Brerancauts MOAYy U M€UaHy.

27.B Tabmuily npuBe/IcHbBI JaHHBIC.

Xi | 2-4 | 4-6 | 6-8 | 8-10 | 10-12
ni|15 |25 |30 |20 10

OnpenennuTts UCTIPABICHHYIO BBIOOPOYHYIO JHCTIEPCHIO.
28.HaiiTi BBIOOPOYHYIO CPEIHIOI0, BBIOOPOUYHYIO JHMCIEPCUIO, MOJAY M MEIWaHy IO 3aJaHHOMY

pacrpenesieHuIo BEIOOPKH

BapuanTa | 65 | 70 | 75 | 80 | 85| 90 | 95
yactrora |3 |5 [15125|20|7 |5

29.bpokep MPOBOIUT CIydaliHYI0 BBIOOPKY YETHIpEX aKIMid U3 OOJIBIIONH T'eHEePaJbHOW COBOKYIMHOCTH
aKUM{ ¢ HU3KMM HOMHUHAJOM. LIeHbl akuuil B TeHEpaIbHOM COBOKYIHOCTH MOJAYMHSIOTCS HOPMAJIBHOMY
pacnpenencuuto. Llennr akuuii B Be10opke coctaBmwin: $15, $12, $17, $10. Beraucnnure TOUEUHYIO OIEHKY
TeHepaIbHOM CpeTHEN U reHepabHON AUCIEPCUH.

30.Ilo maHHBIM BBIOOpPKH 00BEMa N=16 W3 TCHEPAJIbHOM COBOKYINHOCTH HAaWIECHO «HCIIPABICHHOE»
cpellHee KBaJpaTHUECKOE OTKJIOHEHHE S =1 HOpPMaJbHO PacHpeeIeHHOr0 KOJIMYECTBEHHOTO MpU3HaKa.
Haiitu noBepuTENnbHBIA MHTEPBAJ, IOKPHIBAIOIIUN FEHEPATIBHOE CPEAHEE KBAAPATUUECKOE OTKIOHEHHUE C
HagexHocTwio 0,95.

31.HaiiTi noBepUTENbHBIN HHTEPBAI IS OIEHKH C HaeHOCTHIO 0,99 HEW3BECTHOTO MaTeMaTHIECKOTO

OXMIaHHA G HOPMANBHO PACTIPENEIEHHOr0 NpU3HAKa X TeHepalnbHOM coBOKymHocTH, ecmn: O =4,
X =10,2, n=16.

32.11o BBIOOpKE W3 25 ymakoBOK ToBapa cpeiHuil Bec coctaBwyi 101 © ¢ HCHOpaBIEHHBIM CPEIHUM
KBaJ[paTHUECKUM OTKIOHEHHEM 3 T. [IoCTpouTh JOBEpUTENHLHBIA HHTEPBAI TSl CPEAHETO C BEPOSITHOCTHIO
95%.

Paznen 10. Koppeasinus u perpeccust
33.MmMerotcst BBIOOpPOUHBIE JaHHBIE O CTaxke padoTHI (X, JIeT) U BBIPadOTKe OJHOTO padoyero 3a cMeny (Y,

IIT):

X111 |3 |4 |5 |6 |7
Y |14]115(18 |20 |22 |25

ITocTpouTts ypaBHEHNE TUHEWHOMN pErPECCHH.

34.B mara3uHe NOCTEeNbHBIX TPUHAICKHOCTEH ObUIM MTPOBEACHBI B TSUCHUE IISATH THEH MOCUEThI YUCIIa

MIOKYIIOK IPOCThIHEW X M noyiek V.

X|[10|20 25|28 30
Vi5 |8 |7 |12]|14

Haiitu BIOOpOUHOE ypaBHEHUE JIMHEHHON perpeccun ¥ Ha X.
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35.Paccuntats K03 (PUIMEHT KOPPENSIMUA MEXIy KOJTMUYECTBOM HPOIMYIIECHHBIX CTYACHTOM map X U €ro

ycneBaeMocTbhio Y, orleHnBaeMoii mo 100 6anpHOM 1IKaje, MoJIb3ysACh TaHHBIMU TaOTHIIBI.

6 (2 |15]|9 |12|5 |8
Y |82 |86 |43 |74|58|90 |78

36.MMeroTcst BRIGOPOUHBIE JaHHbIE 00 001eM Bece Hekotoporo pactenns ( X , r.)  Bece ero cemsin (Y
, T.). [laHHBIC TIPUBEICHBI B TA0JIHIIC:

X 40 50 60 70 80 90 100
Y 20 25 28 30 35 40 45

[Ipeamonarasi, 4To 3aBHUCUMOCTb JIMHEWHAs, paccyMTaThb BBIOOPOUHBIA KOI(DOUIMEHT KOPPEISALUU H

c/IeNaTh BBIBOJI O CTETICHH M HAIIPABJICHUH TECHOTHI CBS3H.

37. beryHbl, paHTd KOTOPBIX IMPH IOCTPOSHHH MO pocTy Obutu 1, 2, ..., 10, 3aHsIM Ha COCTA3aHUSX
cnenyromue mecta: 6, 5, 1, 4, 2, 7, 8, 10, 3, 9. Kak Benuka paHroBasi KOppensiust MEXIy pOCTOM U
ObIcTpoTOIf Oera?

38.['pyniy y4eHUKOB paHXMPOBAJIU B COOTBETCTBHU C UX CIIOCOOHOCTSMH, OOHAPY)KEHHBIMU Ha YPOKax

MY3bIKHM U MAaTCMAaTHUKU.

Vuenuku PV {iv vV VHL | IX | X
Matematnka | 7 |4 |3 |10]|6 |2 |9 8 1 |5
MYy3bIKa 5713 [10|1 ]9 |6 2 8 |4

OneHnTe 3aBHCHMOCTh MEXKIY MY3BIKaJbHBIMA W MaTeMaTHYeCKUMH CIIOCOOHOCTSIMH, HCIIONB3YS

kod(ddurmeHt panropoit koppensiiun CnupmeHa.

39./Ipa skcnepra mpopamwxupoBaid 11 GupM B MOpsSAKE MX NPUBIEKATETFHOCTH I WHBECTHUIIHH.
[TomyueHsl creyonuye nocuea0BaTeIbHOCTH PaHTroB (hupM:

r 1 2 3 4 5 6 7 8 9 10 | 11

S 1 2 3 5 4 9 8 11 6 7 |10

[TpoBepuTh, HACKOJBKO COTJIACYIOTCS MHEHHS SKCIIEPTOB, C IOMOIIBI0 Kod(duienta Kenaamna.
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ITPUJIOKEHHUE Ne2
3AJAHUA U1 TPOBEPKU YPOBHA OBYYEHHOCTMU BJAJAETH

YcTaHOBUTH COBMECTHOCTH W HAWTH 00Iee pelieHre CHCTEeM JIMHEHHBIX YPaBHeHMI

3X, +2X, — X3 + X, =1, 5%, +3X, +5X, +12x, =10,

2X, + X, + 2%, —3X, =2, 2, 2X, +2X, +3X; +5X, =4,

SX, +3X, + X, —2X, =3. X, + 17X, + 9%, +4X, =2.

2X + X, + X+ X, =1, 9x, —3X, +5X; + 6X, =4,

X, — X3 +2X, =2, 4.4 6X —2X, +3; +4xX, =5,

2%, +2X, + 3%, = 3. 3%, — X, +3X; +14x, =-8.

3X, +4X, + X, + 2%, =3, —9x, +6X, + 7%, +10x, =3,

.y 6X +8X, +2X, +5X, =7, 6. ¢ —6X, +4X, +2X, +3X, =2,

9x, +12x, +3X, +10x, =13. -3, + 2X, —11x, —15x, =1.

—6X, +9X, +3X; + 2X, =4, 3X, — X, +2X, +5%, =-1,

—2X, +3X, +5X; +4X, =2, 8. 13X, —3X, +6X; +15%, =3,

—4X, +6X, + 4%, +3X, =3. 3%, — X, +3X; +14x, =-8.

X + X, — X, — X, =1, (2% — X, + X, — X, =3,

X, + X, —2X; +3X, =2, 10. 12X, — X, + X, =2,

X+ X, — X, — 9%, =—1. X, — X, — X, =—1.

2X + X, +3%; + X, =6,

11. Haiitu Bce 6a3uCHBIE PEIICHHE CUCTEMBI a) 3X1 + 5X2 + 2X3 + 2X4 =4,
OX, +4X, + X, + 71X, = 2.

2%, +3X, + 4%, + X, =2, 3%, —2X, + 5%, +4X, =2,

6X, —4X, +4X, +3X, =3,
3%, + 2X, + X; + 5%, =8, 9x, —6X, + 3%, +2X, =4.

12. Haiiti coOCTBEHHBIC 3HAUCHHS U COOCTBEHHBIE BEKTOPHI MATPHUIIBI

0) 1% + X, +7X;, + X, =6,

B)

3 1 -1 5 -1 -1
ay| 2 2 -1|. 9|0 4 -1|.
-2 1 4 0 -1 4
13 Haiitu paBHOBeCHBIﬁ BCKTOp HAallMOHAJIBHBIX AJOXOAOB B MOJACIIH MeH(HYHapO,HHOﬁ TOProBJIN AJid
1
0 0,25 =
3
1
CTPYKTYPHOU MaTpuiibl TOPTOBJIH A= 0,5 0,5 § , €CJIM U3BECTHO, YTO CYMMAapPHBIH JOXOJ] 3TUX
1
0,5 0,25 3
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crpad pasen 1800 yci. en.
14. Haiiti paBHOBECHBIH BEeKTOP HALMOHATBHBIX JOXOJOB B MOJETH MEXIyHAPOIHOH TOPTOBIM IS

01 0,6 01
crpykryproit marpumst Toprosmn A=| 0,3 0,3 0,8 |.
0,6 01 01

Haiitn OromkeTsl BTOPOH M TPEThE CTpaH, YOOBIETBOPSAIONINE COAlaHCHPOBaHHON Oe3meuunuTHON
TOPTOBJIE TIPH YCIIOBUH, YTO OIOKET MepBOii cTpaHsl paBeH 6 600 yci. ex.
15. Haittn nymny Bextopa & = 2X — 3V, eciu ‘X‘ =2 M =1 Z(X, y) =60°.

16. HaiiTu miomanp TpeyroabHUKA, TOCTPOSHHOTO HA BEKTOPax 5. =i— 2] + 5E " 5 = 5] —7k.
17. JlaHbl BEepIIMHBI TPEYTOJIBHUKA A(2; 0) , B (—4; 3), C (1; 5) . HaiiTu BHyTpeHHMI1 yrou
TpeyroibHUKa Npu Bepimmae A

18. CocraButh ypaBHEHHE IPSMOH, TPOXOASIICH Yepe3 TOUKY A(—l; 4) NapaJljIeNbHO MPSMOU
2X+3y—-7=0.
19. CocraButh ypaBHEHHUE MPAMOM, TPOXOISIIEH Yepe3 TOUKY MepecedeHus npaMbeix X + 2y +4=0unu

3X - y-— 9=0 HNEepHeHIUKYJISPHO IpsaMoi X + Y — 7=0.
3+ =2
20. YcraHOBUTSE, Kakas JIMHUSA ONpeeNseTcsl ypaBHEeHUEM Y = Z 16 — X2 .

21. Kakyro TUHHUIO OIIpeaeNsieT ypaBHEHUE 4X2 + 9y2 —8x— 36y +4 =0 u nocrpouts naunyio
KPHUBYIO.

2 [ . =
22. Kaky1o TMHUIO ONIpeJIeNseT ypaBHeHue Y = -1+ g X2 —4X+5 u nocrpouts 1aHHYIO KPUBYIO.

23. Kakylo JIHHHIO ONpeeNseT ypaBHeHne X = —4/ y2 — 4V u nocTpONTH TAHHYIO KPHBYIO.

2 | 2
24. Y cTaHOBUTS, KaKas JIMHUA ONpe/ieNseTcs ypaBHeHHeM Y = —7+ g 16+ 6X—X°.

25. YCcTaHOBUTH, KaKas JINHHS OIIpe/ielsieTCs ypaBHEHUEM 4X2 — 3y2 —24%X+6 y— 3=0u

HIOCTPOUTH €€.

26. OnpenenuTs TUI KPUBOH 5X2 + 4y2 + 20X —16y — 44 =0 u nocrpours ee.
27. OnpefenuTs TAT KPUBOU 5X2 + 4y2 + 20X —16y — 44 =0 u nocrpourts eé.

28. VCTaHOBHTS, KaKas JTMHUA onpenensercs ypasaenuem Y =1—+/4X + 8 . Iocrpours ee.
3 2
29. YcTaHOBUTD, KaKas JINHUS ONpeeNsieTcs ypaBHeHneM Y = 7 — E X“ —6X+13 . Hocrpours ee.

30. YcTaHOBHTE, KaKas JIMHUSI ONPENENIeTCs] ypaBHEHUEM 9X2 + 4y2 +54x — 8y +49=0.
ITocTpours ee.

31. YcraHOBUTD, KaKas JIMHHUS ONPEACseTCS ypaBHEHHUEM X2 —2X+ y2 + 4y +9=0. ocrpouts
ee.

32. VCTaHOBUTH, KaKasi JINHKS Onpenensercs ypapueanem X =9 — 2\/ y2 +4y + 8 . MocrpouTs ee.

32 . 45
33. YcTaHOBHTE, KaKas JIMHUSI OTIpeNieNsaeTcsl ypaBHeHHeM X = 5— Z y2 + 4y -12. ITocTpours ee.
30
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Boluucanthp npeaeJibl:

. (2x—1j3”
1. lim
x>0\ 2X+5
x2—x )"
2. Iim( 2_1]
X—o0 X +
. sin®x
3.
im==,
4 | sin 2x
' IMes—
2X
s lim—S L
HOsm(6x2)
; tgl2x
6. _—
imiex
tg (2
7 im e
x=>0 @ X_l
In(1+ x?
s timn0X)
x>0 sin” (10x)
In{1+x
N (1+x)

x>0 arcsin (6x)
HaiiTu npousBoaHbie QPyHKUMI
5e*

19. y=(cosx)
20. y:(x3+4)tgx

21. y=(tgx)"”
29 y = xaretox

23. y=(sinx)”
24. y — Xarcsinx
25. y=(sinx)""
26. y=(x"-1)’
27. y — Xarcsinx
28. y=(sinx)’

HaiiTu npousBoanyio y)'( pyHkuHn

X=t+sint
1)
y =2—cost

X = cost
y=sint-1

10.

11.

12.

13.

14.

15.

16.

17.

18.

-0 arctg? (5x)
. sin®3x
lim>1 22
x—0 ezx _1
. In(1+14x)
I!m arcsin 7x
I. sin 2x
e 1
X0 sin(4x2)
2
lim 9 >
x—0 e3X -1
tg® (3

fim &1 g2 (3x)
x—0 eGX _1

In(1+3x°
i " 3X)
x>0 arctg’x

arcsin(4x)
im————~2
-0 In(1+3x)
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X =4t> +5
3) )
y=3t"+11
X =cost +tsint
4)
y =sint —tcost
x=In(5+t
. { (5+1)
y = arctgt
X =g
6)
y=(t"~t)-¢
x=In(t+1
o [
y=t
X=2t?+1
8) )
y=3t" -5t
X =t?+3t
9)
y=t"-27t
x=|n(t2+1)
y=t>+1

HaiiTu npou3BoaHyI0 Y’ 0T HesIBHOI QYHKIHH
1. e*+e’-29-1=0

x*+Iny—x%’ =0

X +yx+e’ =0

Xy +x°y? +xy* =0

2x* +y* —4x+10y+5=0

g“—e’=y-—x

5x*+3xy—2y*+3=0

2x*+3 +xIlny=0

© © N o g M~ D

. Xy 4 x-siny=0
10. 3y* +siny—x2’ =0

HaiiTu WHTepBajJbl MOHOTOHHOCTH, BBIMYKJIOCTH, BOTHYTOCTH, IKCTPEeMyYM M TOYKH Nepermoda
bynkoun:
3 2
1) y=Xx"-9x“+15x-3

2) y=2x*-8x+2

3) y=4x’+4x*+x-16
X3

4) y:?—2x2+3x

5) y=3x-x

6) y=2x"-12x"+18x

7) y=x>-5x"+3x-5
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8) y=x'-2x*-5

9) y=2x"+3x"-12x+1

10) y=x>—3x*—9x+7

11) y=x*-3x?

12) y=x*—-2x*+5

13) y = 2x° - 3x°

14) y=2x>+3x* -1

15) y = 2Xx° —6X* —18x + 7.
16) y=3x*—6x"+5

1.  MccrmenoBaTh Ha skcTpeMyM (yHkmumio: Z = (X —1)° —2y?

2. HUccnenoBatk Ha SKCTpeMyM (QyHKIHIO: Z = X* + Xy + y2 +x-y-1

3. Hccnemosarh Ha sKcTpeMyM dyHKImo: Z = 3X° —X° +3y* +4y

4. Vccnemosarh Ha SKCTpeMyM QyHKIHIO: Z = X + Xy + y* —3X -6y

5. HUccnenoBathk Ha SKCTpeMyM (QyHKIHIO: Z = X? — Xy + y2 —2X+Y

6.  MccnemoBath Ha SKCTpeMyM GyHKImO: Z = X° — Xy + y* +9X -6y + 20
7. Wccnemosath Ha skcTpeMyM dynkmo: Z = X + (y —1)°

8.  Hccremosarh Ha SKCTpeMyM yHKIHO: Z = X + Y* —2X— 2y +8

9.  HccremoBath Ha SKCTpeMyM GyHKIHIO: Z = 3X +6Y —X* — Xy — y°

10. HccrenoBats Ha SKCTpeMyM GyHKIHIO: Z = X° — Xy + Y° +9X -6y +10

HaiiTn Heonpeae/ieHHbII HHTErpaJ
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10.

11.

12.

N

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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fxz-\3/2+3x3dx

J dx
cos’ x*

eX
J - dx
e* -3
J‘ sin x
cos® x

dx

jarcsm X

N
Ie \/e_+dx

I(sin X + 5)2 cos xdx

_[\6/x4 —11-x3dx

Iexe - xdx

3
% g
SIn~ X

I(eX +5)4 e*dx
fx“ 2+3x%dx

j (arctgx)2
1+ x°

Jde

X
Jx
J'\/;+6dx
J' dx
1+/5x-3
J- xdx
Bxra
1 |
J.\/3_x+1x
J~ xadx
Jax1
J' dx
1+/5x-3
J dx
1+/3x—4
J' dx
1+4x+5

dx
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2 IL
I 1+dx-1

11.  BeuucnnTh miomans GUrypsl, orpaHudeH ol muamsamu Y- = 3X, X* = 3y .

12.  BeIMHCIATH UIOMAE GUTYpPbI, OrpaHHIeHHOMN THEMAME Y = X° —4, Y = X+8,

13.  Boruucauth mwiomans GuUrypsl, orpaHuIeHHOMN uHusaMu Xy =2, X+2y—-5=0.
14. BeraucnuTs mwiomaab GUTypsl, OTpaHUYIEHHON JTHHUAMA Y = X2, 4y = X2, x==22.
15. Berucnuts momaab GUTypsl, OrpaHUYIEHHONW JTHHAAMA Y = X2, y=4- X2,

x=(t-sint)
16. Bpuucauth mwiomanb GUrypsl, OrpaHHYCHHON MEPBBIMHA apKaMU [IUKIOU ,

y =(1-cost)
x=3(t-sint)

y =3(1-cost)

x=7cost [x=2cost
17. Bwraucnuth momanb GUTypsl, OrpaHUYIEHHONW JTHHUSIMHA , .
y=5sint [y=3sint
18. Bpuucnuth 00beMbI Tel, 00pa30BaHHBIX BpallleHUEM QUTyp, OrpaHUueHHBIX TpadukaMu QyHKIHN
2
Yy = X", Y = 2. Ocs Bpamenus Oy.
19. Bpuucautb 00beMbI Tel, 00pa30BaHHBIX BpallleHUEM QUTyp, OrpaHUueHHBIX TpadukaMu GpyHKIMN
y = x>,y = X. Ocs Bpamenus OX .
20. BorauciuTh 00BeMBI TN, 00pa30BaHHBIX BpalleHHEM (QUTYp, OTPAaHUYCHHBIX TpapuKaMy QYHKIUHA
y =%,y =x°.. Ocb Bpamenus Ox .
21. Beuaucnuth 00bEMBI TEI, 00pa30BaHHBIX BpallleHHeM (pHUTyp, OorpaHUYeHHBIX rpadukamu QyHKIUI
2
y =X,y = X. Ocs Bpamenus Oy .
22.  BBIMHCIHTB JTMHY JyTH KPUBOIi, 3a1aHHOM ypaBHenueM Y =INcosx+2,0< x < /6
x = €'(cost +sint),
23. BpluucIuTh [UIMHY JAYyTH KPUBOW, 3a/IaHHON YpaBHEHHEM 0<t<L2r.
y =e'(cost —sint),

1. BeposiTHOCTH XOTS ObI OJHOTO MOMAJaHHs B LI€Tb NMPHU 4YeThlpex BbIcTpenax paBHa 0,9984. Haiitu
BEPOSITHOCTh HE MEHEE 3 MonaJaHui NPy YEThIPEX BHICTPENIaXx.

2. Tlo nanneiM nepenucu HaceneHus (1891 r.) AHrmum u Yanbca yCTaHOBJIGHO: TEMHOIUIA3bIe OTIIBI U
TeMHOTJIa3bie ChIHOBBS (AB) coctaBumm 5 % oOciem0BaHHBIX JII, TEMHOTJIA3bIE OTIBI U CBETIIOTIIA3bIE

CBIHOBBSA (AB ) — 7,9 %, cBeTnoryasbie OTIBI U TEMHOIJIA3bIC CHIHOBbSI (AB) — 8,9 %, cBetriioriasnle

OTIIBI ¥ CBETJIOTJIa3bI€ CHIHOBBS ( AB ) — 78,2 %. HaiiTu cBA3b MEKIy IIBETOM TJIa3 OTIA ¥ CHIHA.

3. Ucneitanue cocTouT B moaOpachklBaHUM TpeX KyOWkoB. CKOJIBKO pa3 HYXHO MPOBECTH HCIBITAHUE,
YTOOBI C BEPOSTHOCTHIO He MeHee 0,95 X0Ts Obl OJIUH pa3 MOSBUIIOCH «TPH €IUHHIIBI?

4. KakoBa J0JKHA OBITh BEPOSTHOCTh M3TOTOBICHHS M3CIIHS, YIOBJIECTBOPSIONICTO CTAHIAPTY, YTOOBI C
BEPOSATHOCTHIO, paBHOU (0,9 MOKHO OBLIIO yTBEPXKIATh, YTO cpefu 20 M3rOTOBJICHHBIX M3/ICTHI XOTs ObI
OJTHO HE YJIOBJICTBOPSET CTAHIAPTY.

5. BeposiTHOCTH mopaskeHHs eI Npu oJHOM BeicTpene paBHa 0,4. beuio npousseaeno 600 BeICTPENOB.
Haiitu rpanuiibl, B KOTOPBIX ¢ BeposATHOCTHIO (0,9948 Oyzner 3aKiIi0oueHo YHCIIo MOMagaHuii B 1eNb.
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6. BepoaTHOCTh TOpakeHUs IIeNIM TpU OJHOM BhIcTpene paBHa 0,4. HaliTu 4iciio BBICTPENOB, KOTOPEIC
HaJ0 MPOW3BECTH IO MHIIICHH, YTOOBI C BEPOATHOCTHIO 0,9948 0XumaTh, 4TO OTKIOHEHUE OTHOCUTEIHLHOM
YaCTOTHI OT BEPOSITHOCTH TOTIAIaHUS TIPU OJHOM BBICTPEJIE TI0 MOJYJIt0 OyaeT MeHbine Benuuunbl 0,05.

7. CKOJBKO cliemyeT IMPOBEPHUTH JeTaliel, 9TOOBl C BEpOSTHOCTHIO He MeHbined 0,95 MoxkHO OBLTO
YTBEPXAaTh, YTO YaCTOCTh TOJHBIX JIETANCH OTKIIOHSIETCA OT BEPOSITHOCTH TOIHOM nMetanu paBHo# 0,9 1o
MoyIto He Oonee, yeMm Ha 0,01.

8. B smuke nexar 5 u3nenuii, 0JJHO U3 HUX OpakoBaHHOE. M3 siyKa U3BJIEKAIOT H3JIENUS OJTHO 32 JPYTUM
JIO TEX I0p, ITOKa He Oy1eT BEIHYTO OpakoBaHHOE. COCTaBUTh 3aKOH PACIIPEICIICHUS CIIyYaiftHON BETHYUHBI

X — uncna eHyThIX m3aemmii. Beraucmurs M (X)), D(X).

9. Cpemu 20 mpubopoB mmeercs 6 HerouHbix. Haymaday Oepercs 4 mpubopa. TpeOyeTcs BBIYHCIUTH
M (X ) , D(X ) , G(X ) citydaiiHOH BeIM4MHbI X - UMCIIa TOUYHBIX IPUOOPOB cpenn OTOOPaHHBIX.

10.Ha 6a3e xpansrcs 10 XOJNOAMIBHHKOB, CpeAM KOTOPBIX 2 OpakoBaHHBIX. M3 3TOro umcna
XOJOAMIBHUKOB B Mara3uH HPUBE3NH 5 XOJOAWIBLHHUKOB. TpedyeTcs cOCTaBUTh 3aKOH pacHpeAesiCHUs

CHy‘IaI\/’IHOI\/’I BCIIMYHHBI X - 4uCJia TOAHBIX XOJOAUJIIBHUKOB CPEAN HpI/IBC?;éHHbIX B MarasuH, BbIYUCIIUTHb

M(X), D(X), a(X).

0, x<1
11.Cnyvaiinas BenM4HMHA 3a/[aHA 3aKOHOM pacripesienienus F(x) =Ja(x* —X), 1<x<2
1 x>2
BBIUUCTUTE BEPOSITHOCT TOTO, YTO B JIBYX OMBITaX BEIMYHHA MPUMET 3HaUeHHE U3 nHTepBana (1,5;2).
0, x<-3
12. Cnyuyaiinas BeauuMHA 3aJaHa 3aKOHOM PacIpeieICHUs ) 1
X) =4 —F—=, —-3<Xx<3
N9 - X
0, x=3.

Haiiti dyHkimio pacnpeneneuus F (X) Y BEPOSATHOCTH COOBITHUS X >1.

13. CiyuaiiHas BenuuuHa 3a1aHa (PyHKLIUEH pacnpeaeIeHus

0, ecmux<-1,
F(x)=qa+barcsinx, eciu-1<x<1,

1, ecmux>1.

Haiitn napameTpsl d u b . Borancinrs M (X) .

14. CpenHsis NpOJO/DKUTENBHOCTD TEJICPOHHOTO pa3roBopa paBHa 3 MuH. CUuTas, 4YTO BPeMs pa3roBopa
ABIISIETCS CITy4ailHON BEJIMYMHOM, pacpeAeICHHOM 110 0Ka3aTeIbHOMY 3aKOHY HallTH BEPOSITHOCTH TOTO,
YTO MPOM3BOJILHBIN Tene(OHHBIN pa3roBop OyaeT MpoxoKaThCs He Oojiee 9 MUHYT,

15. HM3BecTtHO, 4YTO BpeMs pabOOTHI 3JIEKTPUYECKOW JIAMITBI MOMYMHIETCS HOPMAIBHOMY 3aKOHY
pacnpenencHus. CpeaHsisi NPOJODKUTENBHOCTh TOpeHMsl okaszanach paBHoW 1000 4., cpeanee

o 2
KBaApaTUYICCKOC OTKJIIOHCHUC MTPOAJOJLKUTCIIBHOCTHU TOPCHUS JIaMIIbI 40 9. Haiitu M (X ) .

16. Jleranp HW3rOTaBIMBaeTCS HAa CTAHKE C CHCTEMATHUYECKOW OMIMOKON 3, CpeaHEeKBaJpaTHYECKOU
OomMOKOM 4 M CUMTAETCS TOMHOH, €CIIH €€ OTKIIOHEHHE OT HOMUHAIa MeHee 12. HailTu BepOSATHOCTE TOTO,
YTO TPU HayJady B3SAThIE JICTAIH U3 MATH OyIyT TOTHBIMHU.

17. Poct B3pOCIBIX MYKUHH SIBISICTCS CITy4alfHOW BETUIUHOM, pacTpeieIeHHON 10 HOPMaIITbHOMY 3aKOHY

cM (X) =17/5cm.u o (X) =6 cm. HaiiTi BEpOSTHOCTH TOTO, YTO XOTS OBl OJMH H3 TPEX MYKUHH

Oymet umets poct ot 170 mo 180 cm.
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18. CnyqaﬁHaﬂ BeNIMUMHA X pacrpeacicHa HOpMaJIbHO, €€ IIJIOTHOCTb BEPOATHOCTU UMCCT BU/]

(x+

2% oo Lo
s _.Haiftn nucnepcuio ciydaiinoii Bemmamner Y =3X —1, 30as, ato Y ~ N(,0).

1
f(x)=—=—¢
N8x
19. Cnyuvaitnas BenwumHa X paclpeieicHa HOPMAIbHO, €€ IUIOTHOCTh BEPOSTHOCTH HMMEET BHJ
(x-3)?
f(X)=———e %
4

2x

20. Ha aBTOoMare M3rOTOBISIOTCS 3aKJETKU. J[MaMeTp UX roJOBOK MPEICTABISCT CIyYaifHyl0 BEJINYUHY,

Haiiti M(Y) cnyuaitsoii Bemmauusr Y = 3X —1, 3nas, aro Y ~ N (a,0)-

pACTIPEIENIEHHYI0 [0 HOPMATBHOMY 3aKOHY C HapamerpaMid a =2 MM u o’ =0,01 mm? Kakue

pa3Mepsl IruaMeTpa ToJI0BOK MOXHO TapaHTHPOBATh C BEPOSTHOCTHIO 0,957

21. Cpennee cyToyHOe MOTpeOICHUE JICKTPOIHEPTUU B HacelieHHOM myHKTe paBHo 20 000 kBT-4ac, a
cpennee kBaapatuueckoe otkiaoHeHue 200 kBT-uac. Kakoro moTpeOieHusi 3JEKTPOIHEPTUH B JTAHHOM
HACEJIEHHOM ITyHKTE MOKHO O’KHJAaTh B OIDKAMIIINE CYTKH C BEPOITHOCTHIO HEe MeHbIei 0,96.

22. W3 reHepaiIbHOI COBOKYITHOCTH H3BIedeHa BhIGopka oobema N =10:

Bapuanra X 2111213145

YacrtoTa ni 2 (11212121

Ouenuts ¢ HanexHocThio 0,95 maremMaTHdeckoe OXHIaHHE HOPMAaJbHO PACIHpE/elIeHHOro NMpH3HaKa
TeHEPaITbHON COBOKYITHOCTH IO BEIOOPOYHO cpeHel MpH MOMOIIY TOBEPUTEILHOTO HHTEPBaJIa.
23.  Cpennee Bpems cOOpkH uszenus cocTaBisuio 90 munyt. MHX)eHep n300per HOBBIM METO ] COOpKH

3TOTO WBJENHS, U TIPOIOJDKUTENFHOCTH cOopku 10 m3memnuii HOBBIM crtocoboM coctaBuia 79; 74; 112; 95;
83; 96; 77; 84; 70; 90 (MuH). [locTpouTh AOBEPHUTEIHHBIN HHTEPBAJ AJISI HOBOTO CPEAHETO BPEMEHHU COOPKHU
C HaJIeXKHOCTHI0 95%.

24. laHbpl pe3ynbTaThl 8 HE3aBUCUMBIX M3MEPEHU OJHOM M TOW K€ BENMYUHBI (IUTMHBI MTPOTSHKKH)
mpuOOpPOM, HE UMEIOIIIMM CHUCTEMaTHUeCKUX omuook: 369, 378, 315, 420, 385, 401, 372, 383. Onpenenurh
HECMENICHHYIO OLIEHKY JUCTICPCHH OITHOOK W3MEPEHHUS.

25. B wrore maTtM WM3MepeHWid [UIMHBI CTEPXKHA OAHHM NpHOOpoM (0e3 CHCTEMaTHYECKHX OIIMOOK)
MOJIYYEHBI CIIEIYIONTNE pe3ynbTaTsl (B MM): 92; 94; 103; 105; 106. Onpenenuts HECMEIIEHHYIO OLEHKY
JUCTIEPCUU OIINOOK U3MEPEHUH.

26. CnyuaitHas BenuuuHa X (YMCII0 MOBPEKICHHBIX M3/CIUN B OJHOM KOHTEHHEpE) pacipe/eieHa o
3akoHy [lyaccoHa ¢ HEM3BECTHBIM MapaMeTpoM A. [IpuBeneHO SMIHPHUUECKOE paclpejelieHHe Yucia
MOBpEXIeHHBIX n3aenuil B 500 koHteitHepax. HaliTu ToueyHyI0 OLIEHKY HEM3BECTHOIO IMapaMeTpa.

X |0 1 2 |3 |4|5|6|7

n | 199169 [87 [31[9]3 |11

27. CnyuaiiHas BenuuuHa X (BpeMsi 0€30TKa3HON pabOThI 3JIEMEHTAa) paclpeieiieHa 1o MoKa3aTeabHOMY
3akoHy. [IpuBeneHo sMIupryecKoe pacnpenenenue cpeaero Bpemern padbotsl 1000 3meMeHTOoB:
X. 5 15 25 35 45 55 65

n. 365 245 150 100 70 45 25

|
Hatitu TOYCYHYIO OLCHKY HECU3BCCTHOT'O MapaMeTpa.

28. Cmyuaiimas BemmumHa X 3ajaHa  (yHKOMe#d pacnpemenenms (X) =1-e* (X2 0 ).

[Ipoussenena BeIOOpKa

Xi|3|5[6|8 |10
ni|2|3|5|10|10
Haiitu cratucTuieckyro OLeHKY IapaMeTpa A METOJIOM MOMEHTOB.
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L2
29. Hcnonw3ys kputepuii )y~ Ha ypoBHe 3Haummoctd 0,01 mpoBepuTb, coriacyercs JH THIIOTE3a O

HOPMAJIbHOM PACTpPECICHUN TEHEPaJIbHON COBOKYMHOCTH X € OSMIHPUYECKUM paclpeselIeHUEM
BBIOOPKH:

Omnupuyeckas yactora N; | 8 |16 |40 | 72 | 36 | 18 | 10
Teoperuueckasi yactora N} | 6 |18 |36 |76 |39 |18 | 7

30. Ilpu yposue 3naunmocTu 0,05 mpoBepbTe TMHIIOTE3y O HOPMAIBHOM paclpeAeieHU TeHepaTbHON

COBOKYITHOCTH, €CJTA M3BECTHBI IMITHUPHUYCCKUC U TECOPETHYECKUE YACTOTHI:
OMmupuyeckue yactorel |6 |12 |16 |40 |13 |8 |5

Teopernueckue wactorsr | 4| 11| 15| 43| 15| 6| 6

. CTAaHOBUTH IIOJIB3VYSICh KPUTCPUCM HpCOHa. IIpnu — ClI '-IaffIHo NI 3HAYUMO
3. VY , I , a=0,05
paCXO)KI[eHI/IC Me>1<)1y BMHI/IpI/I‘{eCKI/IMI/I ni , " TeOpeTI/IIIeCKI/IMI/I qacToTaMu n'i . KOTOpI)IC BBIYUCJICHBI U3

MPEIOJIOKEHHS, YTO COBOKYITHOCTD PacIpeAeicHa HOPMaJIbHO.
n 5 7 15 | 14 21 16 9 7 6

n |6 6 14 |15 22 15 8 8 6

32. B Tabmuiie npencraBieHbl JaHHBIC O CPeIHUX pa3Mepax neHcuii B Keipreizcrane 3a 2011-2015rr.
Tox 2011 | 2012 2013 | 2014 | 2015
Brimartel, com 3853 | 4274 4508 | 4710 | 4896

Heobxomumo caenaTh MPOrHO3 0 cpeHeM pa3Mepe rneHcun Ha 2018r.
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SAHAHHA /I/TA THIIOBOI' O PACYETA MNe 1

2 -1 -3 2 -1 2
3adanue 1. Naunt nse matpuust A=|1 -2 —1[;B=|3 -5 4 |.Haiiru: a)4B; 6) A™
3 4 2 1 2 1
:B) AA™
11 -2 0
3 6 -2 5
3adanue 2. BoIUUCIUTH ONPEACIIUTEND .
1 0 6 4
2 3 5 -

2X+y+3z=1,
3aoanue 3. TIpoBepuTh COBMECTHOCTh CUCTEMBI YpaBHeHuit 3 2X +3Y +Z =1,

3X+2y+1z=6.

B ciydae ee coBmecTHocTH pemmTh ee a) mo gopmyrnam Kpamepa; 6) ¢ moMompio oOpaTHOU
MaTpHuIlbl; B) MeToJi0M ["aycca.

3X +2X, = X; + X, =1,
3a0anue 4. Haiitu mo6bIe 1Ba Ga3UCHBIX PENIEHUs CUCTEMBI { 2X, + X, + 2X, —3X, =2,

SX, +3X, + X, —2X, =3.
3adanue 5. Jlanvi Bextopsl a=31 +8] —k, b=]+4k, € =50 +2] — 3Kk . Heo6xommmo:

a) HaliTH IMHENHYI0 KoMOuHanuo 2d — 3b + 4C 0) BLIUMCIIUTH CKAIAPHOE IPOU3BEICHUE d - b

3 -2 2
3adanue 6. Haiitu coGCTBEHHbIE 3HAYEHUS M COOCTBEHHBIE BEKTOPHI MaTpunpl | 2 —1 2 |,
2 -2 3
3aoanue 7. HailTu paBHOBECHBIH BEKTOpP HAIMOHAIBHBIX JJOXOJOB B MOJEIU MEXIYyHAapOJHOM
0,3 0,4 0,2
TOpropu s crpykrypHoit matpuipl Toprosmu A=| 0,4 0,5 0,7 |, ecnu ussectno, 4o
0,3 01 01
CYMMAapHBIH JOXOJ 3THX CTpaH paseH 804 yci. ex.
THIIOBOM PACUET Ne 2

3ananue 1. [lanbl koopauHATHI BepiiuH Tpeyronbuuka ABC: A(3;4), B(2;-1),
C(1,-7). TpeGyercs:

COCTaBUTh YPAaBHEHUE CTOPOHBI AB;

HaWTU JUIMHY CTOPOHBI AB;

COCTaBUTh YPABHEHUE BBICOTHI, IPOBEACHHON U3 BeplInHbI C,
BBIUMCIIUTD JIMHY BBICOTHI, IPOBEACHHON U3 BEPILUHBI B;
BBIUHCIHUTH yron A TpeyroiabHuka ABC;

COCTaBUTh ypaBHEHHE ME/IMaHbl, IPOBEJCHHON U3 BepiuHsbl C;
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® COCTaBUTh YpaBHEHHUE MPSAMOI, MPOXOAIIEH uepe3 BepIInHy A napajijieibHO CTOPOHE
BC tpeyronbauka ABC;

e HailTu 1omaab TpeyrojibHuka ABC.

e (Cpenatb 4epTeXK.

3aganue 2. OnpenenuTs TUII KPUBOM U TOCTPOUTD:
2 2 2 2

VY +(y-17=9: 6) —+L =1. m_Y _1. 1 y>=6x.
a) (x+2) +(y-1) )67 g B g o= Lh DY

3aganue 3. Kakyro KpHUBYIO BTOPOrO IOpSAJIKA ONpEAEseT Kak10€ U3 3aJaHHBIX ypaBHEHUU?
N300pa3uTh 3TH KpUBBIE HA YEPTEXKE.

a) x:—gqlg—yz ; 0) y:l—B\/;; B) X2 +y2 —2X—6y+4:O.

TUIIOBOM PACUYET Ne3

|. BeiauciuTh npeaenst:

L “m(”_m) 2. (2n+1j3” 3. Iim(X—M)

N> nﬁ[l 2n-3 x—1
. 3x*-2x-1 X+ T7 -2 _ sin®(2x
4. liM——— S lim—————— 6. lim— (2x)
x-1 2x% +3x—5 x>-3  X+3 x>0 X° - arctg (3x)
- tg(x—5) . In(1+3X) 5 Iim3n2—2n+8
x5 A/X+4 -3 l xl—r>r01 ezx—l .nﬁw5n2+3n_9
1
Il. MccnenoBath QYHKIMIO Ha HeMpepsIBHOCTH Y = €%*3
TUTIOBOM PACUYET Ne 4

1. HaliTi mpou3BoAHbIE CIEAYIOMUX (YHKIIHIA:

4 2arcsin X + 3*
2) y=2x"——+3Jx 6) y=
'Y X )y 4Inx —2x?
B) Y =Insin(2x+5) r) y=x""
1) y:(ex—Scosx)(5—4Iog2 X) e) y=In ;I-'+—X+arctgx3
V1-x
x=In(1+2t),

2. HaiiTu npon3BoaHYyIO y; byHKUIIH
y=t>—2t.
3. HaiiTu nmpou3BOAHYIO OT HEABHOM (hyHKIIMU In(x + y) —arctgx=0.
4. BerunucnuThb npenessl o npasuiy Jlonurans:
W2 — 7? In(x* -15)

im—; 6) lim———=.
2 Imeﬂsin(Bx) )'X'L‘l et -1
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x>+ 4
X2

5. IlpoBectn wuccnenoBanue QyHKIUU Yy = Ha BO3pacTaHue, YObIBAaHHE, HKCTPEMYM,

BBIITYKJIOCTh, BOTHYTOCTb U TOYKHU neperH6a.

TUIMOBOM PACUET Ne5
1. HaiitTu uyacTHble TNPOW3BOAHBIE TMEPBOrO TMOpsSAKAa (QYHKIUH JBYX [EPEMEHHBIX
z=y’cos(x+Y).
2. HaliTh yacTHbIE TPOM3BOAHBIC IIEPBOrO TMOPSAAKa (PYHKIMH TpeX TMEPEMECHHBIX:
X2
u= .
y—22

3. HaifTu skcTpeMyMbl GYHKLMK ABYX epeMeHHbIX: Z = 2X° 46Xy — 30X — 24y .
’z

Oxoy>

oT dyrxmn Z = X + Xy* —5xy°.

4. Haiitn npounsBoHy10

TUIIOBOM PACYET Ne 6

3aganue 1. HaiiTu HeomnpeieneHHbIE MHTETPAJIbL:

1. I(%GE:+§%——3jdx.

XZ
2. .[XS +8dx.

1
3. J'\/; _1dx
4. [(5x* —16x* —2)log, x dx.
5, _[(1—4x)7dx.

6. j dx
V18 + 4x — 4x°
3X 4

7 Ix+6

3ananue 2. BerancauTe onpenerneHHble HHTETPaIbl

2 9 77
a) !x\/S—xzdx; 6) J1.5+dTX\/§ B) fxcosxdx.

. 2 2
3ananue 3. BeruuciuTh miomans GUIypsl, orpaHHdeHHoM muHuamu Y = X7, Y =2 — X",

3ananue 4. BolunucnuTh IJIMHY 1yT'Y KPUBOU, 3aIaHHON YpaBHEHUEM B MPSIMOYTOJIbHOM CHCTEME
41
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2
koopauuar Y =In(x°—=1), 2<x<3.
3aganue S. BpluMciauTh JUIMHY AYrM KpPUBOM, 3aJaHHON NapaMeTPUUYECKMMM YpaBHEHUSIMU

X =6c0s’t,
_ 0<t<z/3.
y =6sin’t,

3ananme 6. Haiitu o0bem npoaykuuu, npousBeieHHOH 3a Bpemst t,, ecim npon3BoaUTENbHOCTD

Tpyna xapaxrepusyercst pynxuueii  (t) =te*; t, — mepsble Tpu yaca paboTEI.

Tunosoii pacuera Ne 7

1) Bce OykBBI pycckoro angasurta Hamucanbl Ha 33 kaproukax. KakoBa BEpOSTHOCTb TOTO, YTO
HayJauy B3sITasi KApTOUKa OKaXKETCsl C INIaCHOM OyKBOM?

2) PeOeHOK He yMEIOIIHiA YUTaTh UrpaeT ¢ OykBamu paspesHon a3oyku: A, I', E, 3, JI, b. Kakosa
BEPOATHOCTH TOTO, UTO MEpecTaBisisi OYKBbI HAayTral, OH cocTaBUT clioBo «I"A3EJIb»?

3) JlBe omuHAaKOBBIe MOHETHI paauyca I pasMelneHsl BHYTpU Kpyra R, B KOTOpbli Haynauy
Opocaercst Touka. BEIYUCANTE BEPOSTHOCTH TOTO, YTO 3TA TOYKA YHAAECT HA OJIHY U3 MOHET, €CITU
STU MOHETHI HE MIEPECEKAIOTCS.

4) B suke 15 mrapos. M3 Hux 3 Genble, MATh — CHHUE, CeMb — YyepHble. Haymauy n3Biiekaror iBa
nrapa 6e3 Bo3BpaieHus. HaliTu BeposATHOCTb TOTO, YTO IIAphl OAHOTO I[BETA.

5) H3narenbCTBO OTHPABHIIO Ta3€Thl B 1BA MOYTOBBIX OT/ACICHUs. BEposSTHOCTh CBOEBPEMEHHOH
JIOCTAaBKH Ta3eT B KKJ0€ Mo4YToBOe oTaenenue paHa 0,9. Halitu BepoaTHOCTh TOTO, YTO a) 00a
OTJICJICHUSI TTOJTyJaT Ta3eThl BOBpeMs; 0) XOTs ObI OJTHO TIOTYYUT BOBPEMSI.

6) IIpu paspsiBe CHapsaa 0Opa3yrOTCs KPYIHbBIC, CPEAHUE M MEIKHE OCKOJKH, YHCIO KOTOPBIX
coctaBisieT cootBerctBeHHO 0,1; 0,3; 0,6 oT obmiero uncna ockoiakoB. [Ipu monmaganuu B TaHK
KPYIIHBII OCKOJIOK MpoOuBaeT ero OpoHto ¢ BeposATHOCTHIO 0,9, cpenHuii - ¢ BeposiTHOCThIO 0,3 1
Menkuil ¢ BepoaTtHocThio 0,1. HailTu BepoSTHOCTH TOrO, YTO MOMABIIMK B OPOHIO OCKOJIOK
POOBET €ro.

7) BeposATHOCTD ISl U3JSITUi HEKOTOPOTO MPOU3BOICTBA YIOBIETBOPATH CTaHAapTy paBHa 0,96.
[Ipennaraercss ympolleHHas cxeéMa MPOBEPKH Ha CTAHAAPTHOCTh, JAIOLIAs MOJIOKUTEIbHBIN
pe3ynbTaT ¢ BepoATHOCThIO 0,98 nist n3aenuii yaoBIETBOPSIONIMX CTaHAAPTY, a IJIs U3/1eNIUi, He
YIOBIIETBOPSIOIIUX CTaHAAPTY ¢ BeposTHOCTHIO 0,05. HailTu BEpOSITHOCTH TOTO, UTO M3JEIHE
MIPU3HAHHOE CTAaHJAAPTHHIM MIPH MIPOBEPKE, IEHCTBUTEILHO yIOBIETBOPSET CTAHIAPTY.

8) BcxoskecTh CeMsiH I[BETOB OIICHMBAETCS BEpOSITHOCTHIO 0,6. Haiiti BeposTHOCTH TOTO, YTO M3
1000 mocegHHbBIX ceMsaH B3oitnet 6007?

9) MUsBecTHO, 4TO B cpeaHeM 86% eraneil H3rOTOBISIEMBIX B II€XE SBJISIOTCS CTAHIaPTHBIMH.
Crnyuaitno otobpanu 1000 meraneit. HaiiTm BepOSTHOCTH TOTO, YTO OTHOCHUTEIBHAS 4YacTOTA
HECTaH/IaPTHBIX JETaeil OTKIOHUTCS OT BEPOSATHOCTH TAKOM J€TaJIH MO0 MO0 He OoJiee YeM Ha
0,04.

Tunosoii pacyer Ne 8

1. B smuke nexar 10 u3genuii, oqHO U3 HUX OpakoBaHHOE. I3 smiyka BBIHUMAIOT U3AETHS OHO
3a JIpyrUM JI0 TeX TOp TokKa He OyneT BBIHYTO Hayran OpakoBaHHoe. COCTaBUTh 3aKOH
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pacrpesieNeHus cydaiiHol BelM4uHbl X - uMcila BRIHYTHIX M3neauii. Haittu F(X) u moctpouts
ee rpaduuecku. Berancmuts M (X)), D(X), o(X). IToctponts rpaduk pacnpenenenmus.

0, x<1
2. llpu kakom 3Hauenuu mapamerpa C ¢ynkimus f(X)= (/ «>1 OyZIeT IUIOTHOCTBIO
49 N =
X

BeposTHOCTH ciydaiinoit Bemmuuusl X ? Beraucmrs M (X)), D(X), a(X).

3. Ha aBTOoMare wu3roToBistoTcs 3aki€nku. [luamerp HX TOJOBOK MpeCTaBisieT co0oit

CIIy4allHYIO BEJIIMUMHY, PAaCHpeleIEHHYI0 10 HOPMAJIbHOMY 3aKOHY C MapaMeTpaMu M (X) =2

MM, O 2 = 0,01mm?. Kakue pasmepsl JuaMeTpa roJI0BOK MOXHO rapaHTUPOBATh C BEPOSITHOCTD

0,95? 3anucars gpynkuuio f(X).

4. 3azana ciaydyaiHas BeJan4uHa X, KOTOpas MOXKET IPUHUMATh TOJILKO [Ba 3HAYEHHS X, M
X, (X1 <X,). 3HaucHue X = X, NPHUHMMAETCs C BepOATHOCTHIO [J;. COCTaBUTHL 3aKOH

pacnpezenenus caydaiinoi Benmannsl X, ecnu P, =0,4; M (X) =32; D(X) =0,96

Tumnosoi pacuer Ne 9
JlaHo pacnpesneneHie a0OHEHTOB IO MOTPEOIIIEMON MOITHOCTH IEKTPOodHepruu (KBT.-4.)

Wurepsanst | ¢ 10| 1095 | 1520 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45
MOIIITHOCTH
Hucno 3 13 70 190 290 230 130 62
a00OHEHTOB
TpeOyercsi: 1) MOCTPOUTH THCTOrpaMMy U TIIOJIMTOH OTHOCHTEIBHBIX 4YacTOT; 2) HaWTH

HMIIUPHYUECKYI0 (DYHKIMIO paclpe/ielieHusi M BbluepTuTh €€ rpaduk; 3) paccuuTaTb MOAY U
MeauaHy; 4) BBIYMCIUTH BbIOOPOYHBIE CPEIHION, IUCIIEPCHIO, CTAHJAPTHOE OTKIOHEHHE,
K03 uLeHT BapHualum, K03)OUIMEHThl aCHMMETPHH U dKCIlecca; 5) M0 BUAY TMCTOTpaMMbl U
MOJIMTOHA OTHOCHUTENBHBIX YaCTOT, [0 BEIMYMHE BHIOOPOUYHBIX KOIPPHUIIMEHTOB aCUMMETPUN U
JKCIlecca cenaTh BBIOOP 3aKOHA pacHpeeNeHHs cilydalHoW BennuuHbl X — mHOTpediseMoit
MOIITHOCTH 3JIEKTPO3HEPruu; 6) HAWTH TOUEYHBIE OLIEHKH IapaMeTpoB BBIOPAHHOIO 3aKOHA
pacripenesieHus;; 7) npearnonaras, 4ro ciydaiHas BelnyuHa X paclpelesieHa 10 HOPMaJbHOMY
3aKOHY, 3anucaTh QYHKIUIO pacrnpeseneHus U GpyHkuuoo mioTHoctd X. HallTu mHTEpBanIbHBIE
OLIEHKH TTapaMeTpoB pacipeaesieHus: X, IpUHSB 3a IOBEpUTEIbHYIO BepOosTHOCTH 0,95.

Tunosoii pacuer Ne 10

3aganue 1. Mcnionb3ys ycioBue u pe3yapTaTsl TUIIOBOTO pacuera Ne4, MpoBepUTh, HCIIOb3Ys
KPUTEpUii y 2- TUMOTe3y O COTNAacCHM HAOMIONEHHH C 3aKOHOM HOPMAIBLHOTO PACTpeeIeHHS,

IIPUHSIB 32 YpoBeHb 3Haunmoctu 0,05.

3apnanme 2. Typucrtuueckas KOMIIaHHs NpeajaraeT Mecrta B TOCTMHUIAX. MeHemkepa
KOMIIaHUM MHTEPECYET, HACKOJIBKO BO3PACTAET MPUBJIEKATEIBHOCTh TOCTUHHUIIBI B 3aBUCUMOCTH
oT ee pacctostHus 10 Twshka. C 3Tol 1enbio mo 12 rocThHMIIaM Topoja Oblla BBHISICHEHA
CPEHET00BAsl HAIIOJIHAEMOCTh HOMEPOB U PACCTOSIHMSL B KWJIOMETPAX OT IJIsTXKa.

Paccrosiaue, km

0,1

0,1

0,2

0,3

0,4

0,4

0,5

0,6

0,7

0,7

0,8

0,8

Hanonusemocts, %

92

95

96

90

89

86

90

83

85

80

78

76

Heo6x0auMo OCTPOUTh TpadyK HCXOAHBIX JaHHEIX. [lonaras, uto mexay Y u X umeer
MECTO JMHEWHas 3aBHUCHUMOCTh, OMPENEIUTh BHIOOPOYHOE YypaBHEHHE JMHEHHOW pErpeccumu.
Onpenenuth HampaBlIeHHE MW TECHOTY CBs3U. [IpoBepuUTh 3HAUYMMOCTH BBIOOPOYHOTO
koodunuenta muneiinoit koppensiuu npu o =0,05. Cnenars npornos o HanmomusemocTH
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HOMEpOB I'OCTHHHIIBI, €CJIM OHA OY/ET pacroioXeHa Ha paccTossHUM 1,1 KM OT miiska.
3aganue 3. [pynmny y4eHHKOB PaHKUPOBAIU B COOTBETCTBUU C UX CIIOCOOHOCTSIMHU,
oOHapyXEHHBIMU Ha YPOKaX MaTEeMAaTUKHU U JIUTEPATYPH.

YyeHuk 1 2 3 4 5 6 7 8

Panr 3Hauuii mo maremaruke | 5 2 1 7 8 4 6 3

Panr 3nanwuii no nmureparype |4 |3 |2 |1 |7 |6 |5 |8

TpeOyeTcst HAUTH TECHOTY CBSI3U MEXy 3TUMH JaHHBIMHU, UCIIOIb3Ys a) KOI(DHUIUEHT
Crupmena; 0) koddpdunuent Kenmamma. Chnenats BBIBOJ O CTENEHU TECHOTHI M HAIPABICHUU
CBSI3H.
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INPHUJIOKEHHUE Ne4. OBPA3LBI KOHTPOJIBHBIX PABOT

2 CEMECTP
KOHTPOJIBHAS PABOTA Nel
3aganue 1. Haiitu matpuiry D = (AB )T + 2C, ecnu
-1 0 1 0 -3
A=(102J,B= 5 1 4|, C={4 2
s 10 -2 0 1 -1 -5

X+2y+2+7=0,
3aganue 2. Peumthb cucreMy aByms meromamu < 2X + Y — 2 —1=0,
3X—-y+2z-2=0.
3apanue 3. Haiitu 6a3ucHOe perieHrue CUCTeMbI B 0a3uce {Xg; X4}
X, — 2X, — X3 +3X, =5,
{le +X, +Xx,=20.

3aganue 4. Haiitu coOcTBeHHBIE 3HaUeHUs U 1 10001 COOCTBEHHBII BEKTOP MaTpPUIIb

1 -2 1
A=[0 4 -1
0 2 1

3apanmue S. [Ipeanpustre BeIyCKaeT Ye€ThIpe BUIA MPOAyKUUH B KoaudecTtBax S0, 80, 20,
120 en. [Ipu 5TOM HOPMBI PacXo/ia ChIPhsSI COCTABISIOT COOTBETCTBEHHO 7; 3; 10; 4 kr. Onpenenuthb
CyMMapHbIH Pacxo] ChIPbA.

KonTtpouabnas padora Ne 2
3ananue 1. [lansl Touku 4B: A(3;4), B(2;1). Tpebyercsi: COCTaBUTh ypaBHEHHE MPSIMOIA,

NPOXOJAIIeH yepe3 3TU TOYKH; 3alucaTh YpaBHEHHE C YIJIIOBBIM KOX(P(GUIUEHTOM, yKa3aTh
yriaoBoi Ko3(@UIMEHT; 3amucaTh o0Ollee YypaBHEHHME NPSIMOM M yKa3aThb KOOpPJIMHATHI
HOPMAaJIbHOT'O BEKTOPA; 3aliCcaTh YPaBHEHUE B OTPE3KAX U MIOCTPOUTH MPAMYIO.

3ananue 2. YCTaHOBHUTb, KaKH€ JIMHUU ONPEAENSAETCA CICAYIOIIMMH YpPaBHEHHSIMU,
n300pa3uTh ITH JUHUU HA YEPTEXKE.

2

1. X=—=4/9-Vy?,
3 y

2. y:—%xlx2+25,

3. x—4=0,

4, x:—SH.

3aganue 3. [IpuOsias oT mpogaxku 50 mT. HEKOTOporo ToBapa cocrapmsieT 50 y.e., 100 mr.
— 200 y.e. Onpenenuts npuObBLIL OT Hponaxu 500 mT. ToBapa MpU YCIOBUHU, YTO (DYHKIHS

npuObLIN JTMHEWHA.
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KOHTPOJIBHAS PABOTA Ne3

Berancnuth Mpeacibl

L n*+2n+9 2\ (3n—5j"2
Mg s 705 IMi3s
3 i (2x+1)3x‘1 4 i 5x2 —12x +4
M2 M e 14
o pi 6= 2 +20 6. | arcsin® (8x)
Im—ce s (5)
. arctg(15-5x) . In(1+15x)
7. ||m2— 8. ||m4x—
o3 2X°+3x-27 wo e7-1
KOHTPOJIBHAS PABOTA Ne 4
8X+6 _83
3apanme 1. Beruncouts npenen no npasuity Jlonurans: ||mT1
X—>-3 e -
3aganue 2. Haiitu npon3BoAHbIE CIEAYIOMUX (YHKIIMMA:
1, y:%—4\/x_3+2x7 2, yzw
X 5log, x+6Xx
3. y =Incos(2x +5) 4, y:(x3+1)th

5.y =(6Inx-5")(15+7sin x)
3aganue 3. Haiitu npon3BoaHyto y; OT MapaMeTPUUECKH 33JaHHON (QYHKIIUH
{x = arcctg6t,

y = 2t° - ot?.
3aganue 4. Haiitu uHTEpBasIbl MOHOTOHHOCTH, 3KCTPEMYM (DYHKIIUU:
y=x>—9x* +15x -3,

X = arcctgot,
3aganme 3. Haiitu npoussozyio Y', dyHKiuu
y =2t*-ot’,

3ananme 4. HaiiTu  uHTEpBaJbl  MOHOTOHHOCTHM,  JKCTpeMyM  (YHKLUHU

y=x>-9x* +15x -3,

KOHTPOJIBHAS PABOTA Ne 5

3aganue 1. HaiiTi yacTHbIe IPOU3BOAHBIE IEPBOTO MOPSAIKA (YHKIIUU JIBYX TEPEMEHHBIX
z=y?cos(x+Y).
3ananue 2. Haiitn JKCTPEMYMBI byHKIIUU IBYX IIEPEMEHHBIX
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Z=X>—xy+Yy>+9x—-6y+10.

0’z
3ananue 3. Haiiti npou3BoiHyI0 —— OT QYHKIHUH Z = X3 + Xy2 - 5xy3.

Oxoy?

KOHTPOJIBHAS PABOTA Ne 6
3aganue 1. Haiitu unterpansl

1. jx\/5—x2dx. 2. I%
—4x

3. dx 4. j(Bx—Z)cost dx

XS
o 2 2
3ananue 2. BoraucauTh wiomaas GUrypsl, OrpaHHICHHOM tnHusIMEA Y =X, Y =2— X",

J-3x2 +Xx°e* -4

3amanne 3. Berapcnnts iy ayru kpusoii Y =1-In(x* -1), 3<x<4.
X =2(t-sint),
3ananue 4. BeruncnuTh JJIMHY AYTH KPUBOU o<t<nrl/2.
y = 2(1-cost),
3aganme 5. 3amana ¢Qynkuus npenensoro jgoxoma R'(X)=20-—0,04X. Haiitu

GyHKIHIO 10X0/1a.

KOHTPOJIBHAS PABOTA Ne 7

3aganme 1. BepostHocTs TOro, uyto TenedoH MNOTpeOyeT peMOHTa B TEUYECHUE
rapaHTuiHOro cpoka, pasHa 0,6. HaliTu BeposSITHOCTh TOr0, 4TO B TEUEHUE FApaHTUITHOTO CpOKa
u3 100 TenedonoB notpedyer pemoHTa 70 TeaepoHOB.

3aganue 2. Kannuaar B jenyTaThl BO BpeMs BBICTYIUIEHHSI Ha ITyOJIMKE ¢ BEPOATHOCTHIO

0,4 n1yTUT ¥ pacckasplBaeT aHEKIOTHI, C BEPOATHOCTHIO 0,5 MpUBOIUT IpUMepsI U3 ku3HU. KakoBa
BEPOATHOCTb TOTO, YTO Ha OYEPEIHOW BCTpPEUE OH HCIOJB3YET XOTS Obl OJIMH PUTOPUUYECKUI
npuem?

3aganue 3. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YHUCEN, Y KOTOPHIX BCe LU(PBI YETHBIE?

3aganue 4. [Ba cHaiinepa AenaroT 110 OJHOMY BBICTpeNy IO MUIlIeHU. M3BeCTHO, 4TO U3
JIECSITU BBICTPEJIOB IIEPBBI MONAJAET MIECTh pa3, BTOPOM - 1eBATh. HallT BEpOATHOCTH TOTO, UTO
eIk Oy/IeT MopaXkeHa.

3aganue S. 13 O6yks cioBa [IOBEJIA, cocTaBieHHOro ¢ MOMOUIbIO pa3pe3Hou a30yku,
HayJauy MocJlieI0BaTeIbHO U3BJIEKAIOT YeThIpe OyKBbl. KakoBa BEpOSTHOCTH TOT'0, UTO MOITYUUTCS
cioo OBE/I.

3aganue 6. Ha mosike B NMpOM3BOJBHOM IOPSIKE PaccTaBlI€Hbl 3 KHUTHU IO TEOPUU
BEPOATHOCTEMH, 2 KHUTY [10 MaTEMATUYECKOMY aHAJIM3Y U 4 KHUTH 110 JIMHENHHO anredpe. CTyneHT
Hayraja gocraerT | kHury. KakoBa BepoOSITHOCTb, YTO OHa IO TEOPHUH BEPOSITHOCTEN WM IO
MaTeMaTUYeCKOMY aHaIu3y?

3aganme 7. YcraBmuil naccaxxup HabMpaeT YeThIpeX3HAuHbIA KOJ] KaMephbl XpaHEeHUs Ha
BoKk3asie. KakoBa BEpOATHOCTH TOTO, UTO MACCAXKHUP OTKPOET KaMepy, €CIIU OH MTOMHUT JIUIIb, YTO
€ro Ko He coaepKuT mudp 1, 2, 3?

3apanue 8. lmerorcs 1Ba sAmMKa ¢ KpaCHBIMU M CHHUMM IIapaMU: B IEPBOM 3 CUHUX U 5
KpacHbIX, BO BTopoM 7 cuHUX U 11 kpacHbIXx. M3 Haymayy BBIOpaHHOTO SILIMKA M3BJIECKJIM IIap.
Haiit BEpOsSTHOCTB TOTO, YTO IIAP CHHUM.

3apanme 9. Ilocne yparana tenedoHHast CBsI3b MeXAYy IMyHKTaMu A U B, paccTosHUE
Mexay KoTopbiMu 10 kM, Hapymmnacs. HaiiTi BEpOSTHOCTB TOTO, YTO Pa3pblB IPOU3OLIEN MEXIY
toukamu C, oTcToSmuMu OT A Ha 5 kM, u D, oTcrosieii o 4 Ha 8 kM.
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3aganme 10. CtyneHTsl BTOpOro Kypca usydarot 10 nucuunnui. B pacnucanue 3aHsATHNA
KOKIBIA JCHb BKJIIOYAETCA MO YeThipe mpeameTra. CKOIBKUMH CIIOCOOAaMU MOMKET OBITh
COCTaBJICHO pacMUCaHUE 3aHATUI Ha KaXKIbI I€Hb?

KOHTPOJIbBHASA PABOTA Ne 8
3apanue 1. Haiitm Maremarnueckoe OXXHJIAaHHME W JAUCIEPCHIO CIYYaiHOW BEIIMYHHBI
Z =5X —-2Y ,ecmu m3BectHol: M (X)=3, M(Y)=6, D(X)=3, D(Y)=4.
3ananme 2. [Ipous3BOAUTCS psifi BBICTPEJIOB 10 MUIIEHU C BEPOSTHOCThIO nonaganus 0,7
IPH KaXKJIOM BBICTpEIIS; CTpelib0a BEACTCS 10 MEePBOTO MOMAJaHUs B MHIIEHb, HO HE CBHINIC 3
BBICTpENIOB. COCTAaBUTh 3aKOH paclpeIeICHUs YUCIIa MPOU3BEICHHBIX BHICTPEIIOB.
3apanue 3. JluckpeTHas ciydaiiHasi BeJIMUMHA X 33/1aHa 3aKOHOM pacIpeeeHus

X; | 2 3 5
pi 0)2 p2 012

Haiitu p,, M (X), D(X).

Baua}me 4. CnyqaﬁHa;I BCIIMYHHA 3a/laHa 3aKOHOM PaCIIpCACICHUA:

0, X< 2,
2_
F=1X =% 2ox<3
1, x> 3.

Tpebyercs: 1) naiitu nmapamerp a; 2) Haiiti pyHkuo f (X) ; 3) BEIUUCINTE BEPOSATHOCTH TOTO,
YTO BEJIMYMHA TPUMET 3HAUCHHE U3 MHTEepBaJa (2,5; 3); 4) HaliTH MaTeMaTHYECKOE OXKHJIaHUE U
TIMCIIEPCHIO.

KOHTPOJIBHAS PABOTA Ne 9

3aganue 1. BeiObopouHoe rccnenoBanye JUIMTEIbHOCTH TOPEHUs JaMIl AaJlo CIIEAYIoNne
€3YJbTaThl:

Wutepsains | 0- 400- 800 - 11200 - | 1600 — | 2000 — | 2400 -
400 | 800 1200 1600 2000 2400 2800
Yacrora 121 95 76 56 45 36 21

Haiitu BBIOOpOUHYIO CpENIHIOI, BBIOOPOUYHYIO AMCIIEPCHIO, KO3((HLIMEeHT Bapuanuu, MOAy U
MeAMaHy.

3aganue 2. B utore 5 n3MepeHuil MOIy4EHbI CIEAYIOUINE MTOJIOKUTEIbHBIE OTKIOHEHHUS
OT HOMHUHAJIBHOTO pa3Mepa y maptuu neraieit (B8 mm): 17, 8, 23, 9, 23. HaliTu HecMelleHHbIE
TOYEYHBIE OLIEHKM TE€HEPAJIBHOM CpeIHENd W TeHEpaJbHOM AMCIEpCUM. Bplumciauth Moxy u
MeAMaHy.

3apanmue 3. [To naHHBIM TabIUIB], TpEOyeTCS
1) I[TocTpouTh MOJIUTOH pacrpeneaeHus
2) BeIuucauTh BHIOOPOUHYIO CPEIHIOK0, TUCIIEPCHI0, MOy, ME/IUAHY.
3) IlocTpouTh SMOMPUYECKYIO QYHKIIHIO pacipeieieHHsl.

X; 10 15 20 25 30

n: 5 14 11 10 2

[
3aganue 4. C noMouibio ciyyaifHOM BEIOOPKH OLEHUBAETCS Cpe/IHEE BPEMsI €XKeTHEBHOTO
pocMOTpa Tejenepeaady abOHEeHTaMU KaOelbHOTO TeleBuaAeHus B epuos ¢ 18 mo 22 4. Kakum
JIOJDKEH OBITH 00BEM BBIOOPKH B 3TOM CJTydae, €CII B MPEBIIYIINX BEIOOPOUHBIX UCCIIETOBAHMIIX
CTaHJApTHOE OTKJIOHEHUE BPEMEHU MpocMoTpa mepedad coctaBuwio 40 MHUH, a OTKIOHEHUE
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BBIOOPOYHON CpEIHEH OT TeHepabHOW CcpeAaHedl 1o aOCONIOTHON BEIMYMHE HE JODKHO
IpeBbIIIATh 5 MUH ¢ BepoATHOCTHIO 0,997

3aganne 5. CtpaxoBasi KOMIIaHUS OI[CHHBAET CPEIHIOK CYMMY HCKOB, TPEIbsBICHHBIX
0obHBIMHE 32 BpaueOHble ommOku. Komnanus ocyiiecTBuia ciydaifHyro BEIOOpKY 165 uCKOB u
mamma X =16,53 u S= 5, 542 . [TocTpoiite 99% - HbII1 10BEpUTENBHBIN UHTEPBAJ JJI CPEAHEH
CYMMBI UCKOB.

KOHTPOJIBHASA PABOTA Ne 10

9] 2
3aganme 1. Vcnonbe3ys kpurtepuil y°, npu ypoBHe 3Hauumoctu 0,05 mpoBepuTsb,

COIIACYETCS JIM THIIOTE3a O HOPMAJIBHOM pACHPENEICHUN I'€HEPAJIbHONM COBOKYIIHOCTH X C
HIMIIUPUYECKUM PACTIPEICTICHUEM BBIOOPKH:

Omnupuueckas yactora N, | 58 | 96 | 239 | 328 | 147 | 132
Teoperuueckas uactora N | 43 | 120 | 245 | 290 | 200 | 102

3aganue 2. ['pynmy y4eHHKOB PaHXUPOBAIW B COOTBETCTBUU C UX CIIOCOOHOCTSIMH,
0oOHapyXKEeHHBIMU Ha YPOKAaX MY3bIKH U MATEMATHUKH.

YyeHuku IR IIERA\VARVARVIERVIIERVIIIRN ). G 4
Maremaruka |74 |3 [10(6 |2 |9 8 1 1|5
MY3bIKa 5(713 10|19 |6 2 8 |4

OneHuTe 3aBUCUMOCTb MEK/Ty MY3bIKaJIbHBIMU U MaTEMAaTUYECKHUMHU CITIOCOOHOCTSIMU UCTIONB3YS
koaduimeHTs panropo koppensiiuu Cnupmena u Kenpasmna.

3aganue 3. Haiitu BeIOOpOuYHOE ypaBHeHuWe JmHelHOW perpeccun Y Ha X u
BBIOOPOYHBIN KO3 (DUITHEHT KOPPEISIIH
X 1 2 3 4 5
y 3,4 4,4 2,9 0,9 14
OueHuTh TECHOTY CBS3M M IPOBEPUTH 3HAUUMOCTh Ko3(dduuuenra koppensuuu. CaenaTh
IPOTHO3 MpH X=6
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Oopasen Tecta: «IIpexenasn
1. Haiimu npeoen

ljm X2
X—5 -5
OTBeThI:
1) -4 2) 4; 3) 1- 4) —E
; ; 1 ; 1 .
2. Haiimu npeoen
lim(1+ 3tgx) "
x—0
OTBeThI:
1
1) o; 2) 1: 3) e3: 4) €3,
3. Haiitmu npeden
lirm 2n? +n-1
n—o 5n2 —-7n+2
OTBeThI:
poLoo, 1 g2
7 2 5° 25
4. Haiimu npeoen
lim(vx+a —+/x)
X—>00
OTBeThI:
1) 0; 2) -1; 3) a; 4) 1.
5. Haiimu npeoen
lim X2 +x—12
X3 2X2 —9X +9
OTBeTbI:
1) E 2) 2; 3) —ﬂ' 4) Z
2’ ’ 3’ 3
6. Haiimu npeoen
X
lIim——
x—0 /1 — COS X
OTBeThbI:
1 4
1) —; 2 \/E; 3) ow; 4) —
) 5 ) ) ) 3

KOIIT «AuddepenunpoBanue GpyHKIUii» -
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Bapuanr 1
HajiTu npou3BoaHbIe:
1) :M . Haiitu y'.
cosx—10
OTBETHI:
, 3+Cos X , 3-—C0SsX
a)y == . 5 6) y = .3 ;
sin x sin” x
, 3xsinx—7cosx—29 , C0S2x—3xsinx—7cosx—30
B)Y'= > ; ny = 2
(cosx—10) (cosx—10)
2) y=In*(2x+1) . Haiitu y'.
OTBeTHL:
3
a)y'=8In*(2x+1) ; 6)y,=—8ln (2X+1);
2x+1
8
= '=8In(2x+1)-2.
B) Y 2117 )y ( )
3) x*+Iny—x%’ =0. Haiitu y'.
OTBeTHI:
a)y':(2xyey—3x2)y% ; 6) y'=(2xye’ =3x*y)y ———;
x“ye’ 1-x“ye’
1 2xye’ —3x*
"= (2xye’ —3x°y) ——— ; i A
B) Y'=(2Xy y) 1-x?ye’ )y 1-xye’
4) y = (2tg3x +1)*"* Haiitu y'.
OTBeTHL:
a)y'=(2tg3x +1)*"* cos 3x ;
' 65sin 3xsec” 3x sinax
0) y'=[3cos3xIn(2tg3x +1) + ———— ] - (2tg3x +1) ;
2tg3x +1
B) Y'=(2tg3x+1)*"* - In(2tg3x +1) ;
r)y'=(2tg3x+1)""**.cos3x-3.
5) y—2x4—i+1 Haiitu y'
il .
OTBeTHI:
2y =8¢ - ; 6y =8x"-Ix" ;
B)y'=8x3+i ; r) y'=8x3—§/x_2+1.
X3/ X
6) y = (x+x°)-arctgx . Haiitn y'.
OTBeTHI:
2
a)y'=(1+3x?)arctgx + X ; 6)y':1+3x2
1+Xx
B) y'=3x’arctgx+x ; ry'=(1+3x%)-1+x%) .
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7 x=t3+3t+1
y=3t>+5t3+1
OTBETHL:

DY =
A R
. 10t

DY 30,3

b

8) y=7"+

4
5/ X2
OTBeETHL:

3

a)y'=7" In7-2+§x_5 ;
8

xSt

B)y'=7In7-2—

0y =
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Haiitu y", .

; 10t
3t? +t
10t

DY =ar s

3gt?2-3

Haiitu Y.

1
6)y':x-7“+§x5 :

Ny =7"In7+x-7"+

4
3xE
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[Tpunoxenune Ne6. O6pa3mpl OMICTOB
CEMECTP 2

KbIPI'bI3CKO-POCCUMCKUIA CJIABAHCKUI YHUBEPCUTET
KA®EJIPA BBICIHEII MATEMATHUKH
Kypc_1 Cemecrp 2 _JlucuumivHa_Bbiciiasg MaTeMATHKA
Hanpasnenue IxonomMuka
1) Ooparnas marpuia. CriocoObl HaX0XKICHHs 00paTHOM MaTpuIlbl. [I[puMeHeHue.
2) IlepBblii 3aMevaTe bHbIN MIPEIEL.

X+2y+2=-7,

3) Pemmuts cucteMy ypaBHeHuii § 2X+ Y —Z =1,
3X—-y+2z2=2.
4) Jlaubl koopaunatel Bepmmn Tpeyronashuka A(2;1), B(3;4), C(-12) Cocrasuts

ypaBHEHHUE BBICOTHI, TPOBEJCHHON U3 BEPIIUHEI B.

5) IlpeanpusTre BbITyCKAaeT YETHIPE BHA NPOAYKIMH B KoiuuectBax 50, 80, 20, 120 ex. [Ipu
3TOM HOPMBI pacxojia ChIpbsl COCTABIISIIOT cooTBeTcTBeHHO 7; 3; 10; 4 kr. Ompenenutsb
CyMMapHbIH PacXoJ ChIpbs.

6) BbryucinuTh Mpeesbl:

. 3x*—4x+6 . x*-9 |
) lim= 212 ) lim——— B lim————
x> 2% +5 x>3 X* —2X—3 -2sin(x—2)

Ksipreizcko-Poccniickuii CiiaBsiHCKMiA YHUBeEPCUTET
Kadeapa Boiciieit MaTteMaTuku
Kypc 2 Cemecmp 3 Jucyunauna Beicmiasi MaTeMaTHKA
Hanpaenenue Ixonomuka

HeornpeneneHnHslii HHTErpall ¥ €ro CBOMCTBA.
Krnaccuueckoe onpenenenue BeposiTHOCTH. CBOMCTBA BEPOSITHOCTH.

Haiitu npounsBonnyto QpyHkuun Yy = (3X -x? )sin X.

Vcenenosath GyHKIMIO Ha dKeTpeMyM: Z = X° — Xy + Y +9X — 6y +10.

o s wiIdE

Crnyyvaiinas BenmuurHa X 3aJaHa 3aKOHOM pacIpe/iesIeHHs
X1 2 3] 7?7 |11
P{01]?7]03]02
M3BecTHO, YTO MaTeMaTHueckoe oxuaanue X papHo 5,7. Haiitu a) P(X = 3), 6) snauenue

X, KOTOpO€ OHa MPUHUMAET C BEpOSITHOCTHIO 0,3.

6. JKutenu ropozaa Ha Bonpoc: «Kakyro yactb O0rojkera (B mporeHTax) Bol TpatuTe Ha MOKYIKY
MPOAYKTOB mUTaHus?» otBeTwin Tak: 40, 60, 25, 15, 10, 10, 20, 40, 30, 85. Onpeaenuts
CpelHee 3HaueHNE. BBIUNCINTD MOy M MEINaHY.

7. B xome pa3paboTKu MPOEKTa COIHUAIBHON pekyaMbl ObUTM MpPUIJAIIEHbl SKCIEPTh IS
OLICHKH LIECTH MOATOTOBIEHHBIX BUJEOPOJIUKOB, IPEIHA3HAYEHHBIX JJIs TPAHCIMPOBAHUS T10
teneBueHn0. OlIEHKa POJIMKOB OCYIIECTBIISIach MO 7-0ayuibHOW ImKane. B pe3ynbrare
HKCIEPTHOI'O ONPOCa MOJyYEHBI JaHHBIE!

Tenepomuk |A |B|B|T' | | E
Okcrepr 1 |6 |34 |7 [5]|2
Okcrepr2 |4 |2 |56 |7 |3
Ha ocHoBe maHHBIX caenaiiTe BBIBOJ OTHOCHUTEIBHO COIJIACOBAHHOCTH MHEHHUHM JBYX
9KCTEPTOB, UCTIONB3Ys KodhurmenT Crimpmena.
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IKAJIA OHEHUBAHUS TPOMEXYTOYHOMU ATTECTAIIUHA

OueHka NpOMeKYTOYHOM ATTECTALMH:
- 10 6amnoB - Borpocs! 1t mpoBepku ypoBHs o0yduenHoctd 3SHATD
- 20 6amnoB - 3amanus ams npoBepku ypoBHel ooyuennoctu YMETD u BJIAJIETh

Kpurtepun oneHuBanus BONpocoB ISl NPoBepKu ypoBHs o0yyenHoctu 3HATD

OaJIBI Kpurepun

rJIyOOKO U MPOYHO YCBOMJI TEOPETUUECKHI MaTepuall, HCUEPIIbIBAIOIIE,
8-10 HOCJIEIOBATEIBHO, YETKO ¥ JIOTUYECKH CTPOMHO €ro H3jiaraeT, yCBOMI
METOJIbI MATEMAaTUYECKOT0 aHaJIN3a IIPOBEACHUSI UCCIICIOBAHUI 1
aHAJIN3a UX Pe3yJIbTaTOB

MOHUMAET COJICP)KAHUE OCHOBHBIX METOI0B MaTEMAaTHYECKOTO aHAJIH3a,

5-7 IPaMOTHO U3JIaraeT X CyTh, AOMYCKasi He3HAYUTEIbHbIE HETOYHOCTHU B
(GhopMYIHPOBKaxX OINPEICIICHUI U TEOpEM
1.3 JIOMYCKaeT HETOYHOCTH B (JOPMYITUPOBKAX OMPEACIICHUN, TEOPEM;
HEJ0CTAaTOYHO BJIAJCET TEOPETHUECKUM MaTepUaIoM
0 HE 3HAET OCHOBHBIX MOHATUH M METOJI0OB MAaTEeMAaTHUYECKOT0 aHAN3a

Kpurepun onenuBanus 3ajanuii Vi NIpOBepPKU YPOBHeM
odoyuyennoctu YMETD u BJIAJIETH

OaJLIIBI Kpurepuu
BIIQJICET MAaTEMATHUYECKUMH METO/IaMH, PA3HOCTOPOHHUMH HaBBIKAMHU U
MpHUEeMaMHU PElIeHUs MPAKTUUECKHUX 3aJ1a4, YBEPEHHO MPUMEHSIET

20-16 TEOpEeTUYEeCKHe TIOJI0KEHHUS Ha MpakTHke (B Omere pemeno 85-100 %
MPAaKTUYECKHX 3aJIaHHN)
yMeeT NPUMEHSTh MaTeMaTHYeCKUEe METO/IbI, HO IOMYCKAeT HEI0UEThI U
15-11 OIIMOKY MPH PEIICHUH TPAKTHYECKUX 33]1a4, HEIOCTATOYHO YBEPEHHO

MPUMEHSET TEOPETUYECCKHE TOJIOKESHHS Ha MPAKTHKe (B OWjIeTe perieHo
50-85 % mpakTUyeCKUX 3aaHUM)

10-6 UCTIBITHIBACT 3aTPYAHEHUS NPU PEIICHUH NPAKTHUECKUX

3ananui (B Ousere pemeHo 30-50 % mpakTHUecKuX 3aJaHuil)

HE BJIaJIeeT MaTeMaTUYECKUM UHCTPYMEHTapueM, JJOMycKaeT Irpyobie
5-0 OLIMOKY MPU PElIEHUH MPAKTUYECKUX 3a/1ad (B OUJIeTe pElIeHO MEHee
30 % mpakTHYECKUX 3aJaHU)
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HlIkana OUCHUBAHUA MUNOBLIX pacuemoe

Kpurepun oueHuBanus

0aJ171BI

[IpaBunbHO BhIMOMHUT MeHee 35%
3aJlaHuH, B OCTAIBHBIX JOIMYIIEHBI IPYyObIe
omunOku. He MOKeT OTBETHTH Ha
MTOCTABIICHHBIC BOIPOCHL.

0-0,35*max 0amna

[IpaBuibHO BbITIOIHUI OT 35 10 59 %
3a/IaHHi, B OCTAJIbHBIX JOMYIIECHBI IPYyObIe
omnOku. OTBEYaeT TONLKO Ha
3J€MEHTapHbIE BOITPOCHI.

0,36*max 6aJa -0,59*max 6asn

[IpaBuibHO BhINOIHUI OT 60 10 84%
3alaHuii. B HEKOTOPBIX 3a1aHUSIX
JOTYIIEHBI apu(PMETHIECKUE OMNOKH
OTBeTHI HAa BOMPOCHI MOJTHBIE WA YACTUIHO
TMIOJIHBIE

0,59*max 6aJa -0,84*max 6asn

[TpaBuUIbHO BBHITOTHII HE MeHEe 85%
3aJaHUil WK TIPH PELICHUH JOMYIIECHBI
HE3HAYUTENbHBIC OIUOKUA. OTBETHI

Ha BOTIPOCHI TTOJIHBIE C IPUBEJICHHEM
ITOSICHEHHUH.

0,85*max daaa-max oauna

IlIxana oyenuganus KORMPOAbHHIX PAOOM U KOHMPOJIbHO-00YUAIOWUX NPOZPAMM

mecmupoeanun

Kputepun onenuBanus

0aJLJIBI

IIpaBuiibHO BeIONHUI MeHEE 35%
3aJlaHuH, B OCTAJIbHBIX JOIMYILEHbI IpyObIe
OLIMOKH.

0-0,35*max oaJa

IIpaBuiibHO BeImonHUI OT 35 10 59 %
3aJJaHWi, B OCTAJIbHBIX JOIYIIEHBI TPyObIe
OLIMOKHU.

0,36*max 6aJ1 -0,59*max 6ana

[IpaBuiibHO BeImonHUI OT 60 10 84%
3a7aHuid. B HEKOTOPBIX 3a1aHUAX
JOMYIIEHBI apu(MeTHUeCKre OMMUOKH.

0,59*max 6aJa -0,84*max 6as

[IpaBuiibHO BBINONIHUI HE MeHee 85%
3aJJaHWI WIN TIPU PEIICHUH TOMTYIIECHBI
HE3HAYUTEJIbHbIE OLTHOKH.

0,85*max 6aaa-max daJnia

3xechr Max 6a/1 — MaKCMMAaJIbHBbIE 0AJ1JIbI, IPEAYCMOTPEHHBIE 110 JAHHOMY BHY padoT
(CM. TEXHOJIOTHYECKYI0 KapTy AMCUMIIINHBI)
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METO/JIUYECKHUE YKA3AHUA AJ151 OBYUYAIOHIUXCS ITIO OCBOEHUIO

JAACHUIIIIMHBI (MOYJIS)
Cucrema Oa/UTPHOM aTTECTAllMU IPH HM3YyYCHHUH Kypca OCYIIECTBISAETCS IO HAKOIUTEIBHON
cUcTeMe OaJJTIOBH Mpe/IojiaraeT TeKyIIui, pyOe)KHBIN U IPOMEKYTOYHBIA KOHTPOJIb. Bee BUIbI
y4eOHOU JEATCIIbHOCTH OICHUBAIOTCA B Oayax. JlJIs KOHTPOJsST M PUTMHYHOCTH PaOOTHI
CTYJICHTOB B TEYCHHE CEMECTpa BBOIATCS AaTTCCTAllMOHHBIC HEJCIM B COOTBETCTBHH C
TEXHOJIOTUYECKONW KapTOW JHUCHUIUIMHBI, ¢ YKa3aHHEM MUHUMAJIBHOH M MaKCHUMaJbHOW CyMM
0ajIoB.

MOJIVJIBHBIN KOHTPOJIb 1O JUCIUIIJIMHE BKJIIOYAET:

1. Tekymmii KOHTPOJIb: YCBOSHHE y4eOHOro MaTepualia Ha ayJAMTOPHBIX 3aHITUAX (JICKIUSX,
MPAaKTUYECKUX, B TOM YHCJIC YYHUTHIBACTCS TMOCEHICHWE W aKTUBHOCTh) W BBIMOJIHECHHE
00s3aTENIbHBIX 3aJIaHUil JUII  CAaMOCTOSITENIbHOW pPa0OThI (JIOMAlTHUX 3aJaHUM, THUIOBBIX
pacyeToB).

2. PyOexHbIil KOHTPOJIb: MPOBEPKA MOJHOTHI 3HAHUN U YMEHHH 110 MaTepHally MOJIYJIS B IIEJIOM.
BrimomHeHue MOy TBHBIX

KOHTPOJIbHBIX 33JJaHUW TPOBOJMTCS B IMHUChMEHHOM BHJIE HJIM C TIOMOIIbIO KOMITBEOTEPHOM
KOHTPOJIbHO-00YYaroIIei pOrpaMMbl TECTUPOBAHMSI M SIBJISIETCSl 00s13aTEIbHON KOMITOHEHTOU
MOJTyJIbHOTO KOHTPOJISL.

3. TIpoMeXyTOYHBIH KOHTPOJb - 3aBEpIICHHAs 3aJ0KyMEHTHPOBAHHAs 4YacTh Y4YeOHOU
JTMCHIUTUIMHBI — COBOKYITHOCTh TECHO CBSI3aHHBIX MEX/Y COOOM 3a4E€THBIX MOJTYJICH.

OCHOBHbBIE TPEBOBAHUMS K TEKYIIEMY KOHTPOJIIO

W3ydyeHue AUCUUIIMHBI CIEAyeT HA4YMHATH C MpopaboTKu paboyeil mporpaMMel, 0coboe
BHHUMaHUe, YAelss LelsIM U 3a/1adaM, CTPYKTYpPE U COJIEpKaHUI0 Kypca.

VYcnemHoe u3yyeHue Kypca TpeOyeT oT 00ydaronuxcs NOCEeHHs JEKIUNH, akTUBHOW paboThI
Ha TPAKTUYECKUX 3aHATHUSIX, BBIIOJHEHUE BCEX YYEOHBIX 3aJaHUil IpernojaBaTelis,
03HAaKOMJICHHE ¢ OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATypOil.

3anuce JEKIHUH - 0JHA U3 (HOPM aKTUBHOW CAMOCTOSITEIBHON PabOTHI CTYJIEHTOB, TpeOyromas
HaBBIKOB M YMEHUS KpPAaTKO, CXEMaTHYHO, ITOCJIEI0BATEIbHO U JIOTUYHO (PUKCUPOBATH OCHOBHBIE
MOJIOXKEHNS. U BBIBOJBI, 0000mmeHus, GopmynupoBku. KynpTypa 3amucu JIEKUHUU - OJUH U3
BaKHEHIINX (aKTOPOB YCHEIIHOTO U TBOPUYECKOT0 OBIaieHus 3HaHusAMU. [locnenyromas padora
HaJ TEKCTOM JIEKIIMU BOCKPEIIAeT B MaMSATH COJEpKaHuE, ITO3BOJIAET Pa3BUBATh aHATMTUYECKOE
MBIIIEHHE. B KOHIIe JeKIUU mpernoiaBaresib ocTaBisieT BpeMs (5-10 MUHYT) JUIsl TOTO, YTOOBI
CTYJEHTBI UMEJI BO3MOXKHOCTbH 337aTh YTOUHSIOIINE BOIIPOCHI 10 H3y4aeMOMY MaTepHaiy.
Jlexuuu B OCHOBHOM HalleJIeHbl Ha OCBeEIlleHHEe (PYHAaMEHTaJIbHBIX U IIMPOKO HCHOIb3YEMbIX
MOHATUM U ONpeNeNeHUd, TEOpEM U UX JI0Ka3aTelbCTB, a TAK)Ke NMPU3BAHBI CIOCOOCTBOBATH
(hOopMHPOBAHUIO HABBIKOB PA0OTHI C HAYYHOU JIUTEPATYPOil.

[Ipenmonaraercs TakXe, 4TO CTYIEHTHl MPUXOJAT Ha JIEKIHUH, MPEABAPUTEIHHO MpPOpadboTaB
COOTBETCTBYIOIIUHN y4yeOHBIN MaTeprai o UICTOYHUKAM, PEKOMEHIyeMON TPOrpaMMoii.

[Ipy moAroToBke K 3aHATHUAM OOYYAIOUIUIICS MOJIKEH MPOCMOTPETh KOHCIEKTHl JIEKIIHH,
MPAKTUYECKUX 3aHITHH, PEKOMEHJIOBAaHHYIO JIMTEPATypy O JAaHHOH Teme; MOArOTOBUTHCS K
OTBETY Ha KOHTPOJIbHBIE BOIPOCHI, PEIINTh 3aJaHUs JoMaliHeill paboTel. Pexomennyercs
PEryJISpHO OTBOAMUTH BpeMs ISl HOBTOPEHMSI IIPOIIGHHOTO MaTepuaa, MpoBepss CBOU 3HAHMS,
YMEHHS U HaBBIKU MO KOHTPOJIBHBIM BOIPOCAM.

Pabota ¢ KOHCIIEKTOM JIEKIIHI MTpeAnoiaraeT MpocMOTp KOHCIEKTa JIEKIUH B TOT )K€ JAeHb MOcCIie
3aHSTHUNA, TTOMETKY MaTephajla KOHCIEeKTa, KOTOPBIA BbI3bIBACT 3aTPYJHEHHS ISl TOHUMAaHHUSL.
Cnenyer HalTH OTBEThl Ha 3aTPYAHHUTENbHBIE BONPOCHL, HCHOJIb3YyS PEKOMEHIOBAHHYIO
nutepatypy. Ecmum camocTosTensHO He yaanoch pa3o0OpaTbCsi B MaTepuaine, HYKHO
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chopMyIUpOBaTh BOMPOCHI, OOPATUTHCS 3a MOMOLIBIO K IMPENOJaBaTeI0 Ha €KEHEeAENbHBIX
KOHCYJIbTaIUsIX.

3a mocenieHyue JEKIMOHHBIX U MPAKTUYECKUX 3aHITHIA, a TaKKe 3a aKTUBHYIO paOOTy Ha HUX,
CTYJICHT IOJIy4aeT NOOUIPUTEIbHbIC 0aJUIbl, YKa3aHHbBIE B TEXHOJIOTUYECKON KapTe.

Jlia 3akperieHus] MpoiaeHHOro MaTepuaia U (OPMUPOBAHMS HABBIKOB pELICHMs 3a/1ad Ha
KaKJOM IMPAKTUYECKOM 3aHSATHS CTYACHT IOJIy4aeT JoMalnHee 3afaHue - 5-10 mpumepos, B
3aBHUCHUMOCTH OT CJIOXKHOCTH, IO NMPOWJIEHHBIM TeMmaM. J[Jisi BBINOJIHEHHUS JAOMAIIHUX 33/JaHul
CTYIEHTaM HeOOXOJMMO BHHMMATEIbHO IPOYMTATh COOTBETCTBYIOIIUN paslen ydeOHHUKa,
y4eOHOr0 ¥  y4yeOHO-METOJMYECKOro IocoOusi, mnpopadoTaTh aHAJOTHYHBIE 3aJaHMUs,
paccMOTpEeHHbIE pernoaaBareneM Ha JCKIUSX, pa3zobpaHHbIe Ha
MPAKTUYECKHX 3aHATUSAX. BhIMOIHEHHE JOMAITHUX 3aJJaHui mooupseTcs 6auiaMy, yKka3aHHbIMU
B TEXHOJIOTHYECKOH KapTe.

BBIIIOJIHEHUE THUITOBOI'O PACUYETA

s GpopMupoBaHusT HABBHIKOB U YMEHH, MPETyCMOTPEHHBIX KOMIIETEHIMSMH, a TaKkKe IS
aKTUBU3AIIMM CAMOCTOSATEIBHOM pPabOThl CTYJEHTaM HYXKHO BBIMOJIHUTH THIIOBBIE PAaCUETHI.
3ananus s TUOOBBIX pacueToB npuseaeHsl B [IPMJIOKEHUWU Ne 3. Homep BapuanTa
TUIIOBOTO pacyeTa BHIOMPAETCS COIVIACHO HOMEpa CTYAEHTa B CIHCKE TPYIIOBOrO >KypHaia.
TunoBble pacueThl BBINONHSIOTCA B OTACIBHOM TETpaau ¢ MOCIHEAYIOLeH 00s3aTeNbHOI
3amuToi. Ecnm cTyneHT 3a THNOBOM pacyer HaOupaeT Oauibl HH)KE MHUHHUMAIbHOTO,
YCTaHOBJIEHHOTO

B TEXHOJIOTUYECKON KapTe, TO MPENo/iaBaTellb BO3BPALLAET TUIIOBOM pacueT Ha 1opaboTKy. [locie
JOPa0OTKHU CTYIEHT MOXKET MOJYYUTh TOJIBKO MUHUMAJIBEHO BO3MOXKHOE KOJIMYECTBO OAJIIIOB.

METOJUYECKHUE YKA3AHHMA K BBIITOJIHEHUIO TUTIOBOI'O PACYETA

Hepeﬂ BBIIIOJITHCHUEM THIIOBOT'O pacdyeTa CTYACHTAM HYXHO BHHUMATCIBHO MNPOYUTATH
COOTBETCTBYIOIIMM pa3zien y4dyeOHWKa, Yy4eOHOro U y4eOHO-METOAUYECKOTO TOCOOuS;
npopa®oTaTh aHAJOTHYHBIC 3aJIaHUs, pPACCMOTPEHHBIC TIPEIojJaBaTejieM Ha JICKIHSX,
pa3o6paHHr,Ie Ha TMPAKTUYCCKUX 3aHATUAX. B cjIydyac 3aTpyAHCHUS BBIIIOJIHCHUSA 3aﬂaHI/II\/’I
TUTIOBOTO pacyera CIleayeT OOpaTHUThCS C BOMPOCAMHU K TPENOJABaTENI0 Ha €KEHEISNbHBIX
KOHCYJIbTalluAX.

OCHOBHBIE TPEBOBAHMA K PYBEXKHOMY KOHTPOJIIO

PyOexxHblil KOHTPOJIb MO JUCLUIUIMHE NPOBOJUTCS B BHJAE KOHTPOJBHOM padoThl. OOpasiibl
KOHTpOJbHBIX padoT npuseaeHs! B [IPUJTOXXEHUN Ne 4.

J10 pyOe)HOT0 KOHTPOJISI CTYACHTHI JOJKHBI IIPOUTH TEKYIIUN KOHTPOJII: BBIITOJHUTH JIOMAITHHE
3aJlaHusl, 3alIUTUTH TUTIOBOM pacyer.

KouTponbHble paboThl U KOMIBIOTEPHOE TECTUPOBAHHWE TIPOBOJAATCS B  OTBEJIEHHOE
IpernojaBaTesieM BpeMsl COrJIaCHO TEXHOJIOTMYECKON KapTe.

B cnyuae, ecnu cTyieHT OTCYTCTBOBANI Ha pyOeKHOM KOHTPOJIE MO0 YBAKUTEIBHON MPUUKHE, TO
OH JIOJDKEH COTjlacoBaTh C IIPENojaBaTeleM BpeMs, KOrja OH CMOXKET IpPOWTH €ero, HO
0053aTeNIBbHO 10 TPOMEXKYTOUHOM aTTeCTaluu.

Ecnu ctyneHT 3a pyOeXHBIM KOHTpOJb HaOWpaeT MeHee MUHUMAJIbHOTO KOJIMYecTBa OaJlioB,
yKa3aHHBIX B TEXHOJIOTMYECKOH KapTe, TO OH UMeeT He Oosiee IBYX BO3MOXKHOCTEH MPOUTH ero
nmoBTOpHO. [Ipy 5TOM OH MOXKET MONYIUTh HE Oosee 75% OoT MakCMMaJIbHO BO3MOXHBIX 0aJljioB,
yKa3aHHBIX B TEXHOJOTHUYECKON KapTe.

METOJUYECKUE YKA3AHUAA K BBIIIOJIHEHMIO KOHTPOJIBHBIX PABOT
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[lepen BbIMOSHEHWEM KOHTPOJIBHOW pabOTHI CTYIEHTY HEOOXOIUMO TMOBTOPUTH MPOMJICHHBIN
TEOPEeTUYECKHUIl MaTeprall o JaHHOMY pa3Jieny, BBIHCATh U BEIYYUTh UCIIOJIb3yeMbI€ B TAaHHOM
paznene hopMyIibl, MpopadoTaTh 3aJaHus U3 ToMallHeld paboThl U TUIIOBOTO pacyeTa.

OCHOBHBIE TPEBOBAHM S K I[TIPOMEXYTOUHOMY KOHTPOJIIO

Ha npome:xyTouHOM KOHTpOJIE CTYIEHT JIOJKEH OTBETUTh Ha TEOPETHUECKHUE BOIPOCH! OuiieTa u
PEUIUTh TPAKTUYECKHE 3a/1aHus.

OneHka mpoMeXyTOYHOTO KOHTPOJIS:

- 10 6amnos - Borpocs! ju1s mpoBepku ypoBHs o0ydenHoctr SHATD

- 20 6amnoB - Bornpocs! muist mpoBepku ypoBHe# o0ydennoctd YMETD u BJIAJIETD

O6pa3ier ouneroB npuBeaeHs! B [IPUJIOXXEHNUN Ne 6.

HIKAJIA OLIEHUBAHWA npusenenst B ITPUJIOXEHUU Ne 7.

HToroBas orneHKa BBICTABJISETCS CYMMHPOBAaHUEM OallJIOB TEKYILETO M UTOTOBOTO KOHTpPOJIEH
CIIEyIOIUM 00pa3oMm:

Ornenka o 100-6anbHOI MIKale O1ieHka Mo TpaJUIIMOHHON CUCTEME
85— 100 3auTeHo (OTJIMYHO)

70 -84 3auTeHo (XOpoIlo)

60 — 69 3auteHo (YIOBIETBOPUTEIHHO)

0-59 HezauteHo (Hey0BII€TBOPUTEIHHO)
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