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1. Ilepeyenbr KoMIeTeHIHUN ¢

2

yKa3aHueM

3TamnoB HX

(¢opMupoBaHus B Mpolecce OCBOCHUS 00pa30BaTEeIbHOI MPOrpaMMblI

Nupekc | @opmynupoBka

Pasgensl  gucuu-
IUTAHBI
1 12 |3 |4
OIIK-1 | CnocoOHOCTBIO MPUMEHSTh MATEMATUYECKUH HHCTPYMEH- | 4+ | + + |+
Tapuil IS peIIeHNs] SKOHOMHUYECKUX 3a/1a4

2. OnucaHue mokaszartejieii 1 KpUTepHeB OLEHMBAHUS KOMIIETEHUMIA

Ha pa3’s/iIMYHBIX 3Tallax UX (l)OpMHpOBaHI/IH, OIMMCaHHEC IIKAJI OHCHUBaHUSA

2.1 llIkana akageMu4eCKHUX OI€HOK OCBOCHHUSA AMCIUIIINHBI

Bunrel onenok

Oneuku

Axanemuueckas
OIlCHKA 10
4-x 0aJILHOMN
mkase (dK3amMeH)

Heynosnersopu-
TEJNBbHO

Y10BIETBOPUTEIBHO | XOPOUIO

OTJIMYHO

AxanmeMudeckas
OllCHKA I10
2-X OaJUTBHOM
nrkase (3a4er)

HEC 3a4YTCHO

3a4TCHO




2.2 Tekymuii KOHTPOJIb

Pasnen ConepxaHnue Tpe- dopma ore- _ No3ananus _
Kon IInanupyemele — OoBaHus B pazpese | Texnonorus ¢pop- | HOUHOro cpei- | Iloporossiit H(jBBIH_IeH- Bricokuit
pe3yAbTATHI THLL pa3/iesnoB AUCIH- MHUPOBAHUS cTBa (KOH- YpOBEHb | HBIA YPOBEHH | YPOBEHB
TUTMHBI TPOJIST) (ymomi.) (xoporio) (oTMyHO)
OIIK-1 | -3HaTBh OCHOBHBIE IOHS- 1-4 CpopmupoBannbie | [IpakTuueckue 3a- | YCTHBIN onpoc, | 3ajaHus U3 | 3ajaHus u3 | 3agaHus U3
TUS U METOJbI JIMHEHHOMN 3HAHUA TIO3BOJISIOT | HATHS, TECTUpPOBaHHE | pa3leoB paszenoB pas3zenon
anreOppl, aHATMTHICCKON COCTaBUTh MaTeMa- | CAMOCTOSTEIbHAs 3.1-3.3 3.1-3.3 3.1-3.3
reoMeTpuu, MaTeMaTuye- TUYECKYI0O MOJeNb | paboTa, Tecto! u3 Tectsl U3 Tectol u3
CKOTO aHalin3a, TCOPHH YKOHOMHUYECKOTO JCKIUH pasnena 3.4 | pasgena 3.4 | paszmena 3.4

BEPOSITHOCTEN M MaTeMa-

THYSCKOH CTaTUCTHKHU,
9KOHOMHKO-
MaTEMaTHYECKUX METO-

JIOB ¥ MOJEIICH;

- yMeTb NPUMEHSTH IO-
JIy4€HHbIE 3HAHUA JJIA
peuIeHus] TUIOBBIX MaTe-
MaTHYECKUX 3aJad U II0-
CTPOCHHS  MaTemMaTu4e-
CKHUX MOl dKOHOMH-
YeCKHUX 3aJ1a4

- HMEeTh HABBIKH H / HJIN
ONbIT JesTeJIbHOCTH
MPUMEHEHUSI COBPEMEH-
HOTO MaTeMaTHIECKOIro
WHCTPYMEHTapusi IS
pelIeHusl U aHaju3a JKO0-
HOMHYECKHX 3aJad C Ilie-
JIbI0O TPUHATHS ~ ONTH-
MAJIBHBIX PELIECHUM.

nporecca WM sB-
JICHUS ¥ IPUMEHUTh
HOJY4CHHYIO ~ MO-
Jeb TS TIPUHSTHS
P PEKTUBHBIX
yIPaBIEHYECKUX
peLIeHui.




2.3 IIpoMexkyTOUHASI ATTECTAIUSA

Ne3amanus
dopma O1eHOU- v
TexHoOrNA . IToBEIIIIEHHEIN o
Kon [TnanupyemMblie pe3yabTaThl HOTO CPeICTBA [Toporogsiii ypo- Bricokuii ypo-
(dbopmupoBaHus YpPOBEHB (XOpo-
(KOHTpOJIS) BEHb (YOBIL.) 1m0) BEHb (OTJIMYHO)
OIIK-1 | -3HaTh OCHOBHBIC TOHATHS M METOABI JH- | [IpakTHdyeckue 3auer, 3agaHus U3 pas- 3agaHus u3 pas- 3agaHus U3 pas-
HEHOW anreOphbl, aHATMTUYECKONH TEOMET- | 3aHSTHS, DK3aMeH nenos 3.1-3.3 nenos 3.1-3.3 nenos 3.1-3.3
pUH, MaTEeMaTHYECKOTO aHaiM3a, TEOPHH | CAaMOCTOSITEeIIbHAS
BEPOSTHOCTEH W MaTeMaTW4YeCKOW craTu- | pabora

CTUKH, PKOHOMHKO-MAaTEMAaTHYECKHX METO-
JIOB ¥ MOJICIICH;

- YMeTb MNPUMEHSATH IOJYy4YEHHBbIC 3HAHUS
JUISL PEUICHUs] TUIIOBBIX MaTEMaTHYECKHX
3a7a4 W TMOCTPOCHHUS MATEMaTHUUYECKUX MO-
nenel PKOHOMHYECKUX 3a71a9

- MMETh HABBIKH H / WM ONBIT JesATelIb-
HOCTH TPUMCHEHHUSI COBPEMEHHOTI'0 MaTeMa-
TUYECKOTO MHCTPYMEHTAPU I ISl PEIICHUS
aHaji3a JKOHOMHYECKHMX 3aJay C ILEJbI0
MIPUHSATHUS ONITUMAIbHBIX PEIICHUM.




2.4 Kpurepuu oneHKH Ha JK3aMeHe

Ouenka sK3aMeHaTopa, Kpurepun

YPOBEHb

«OTJIIMYHOY, BbIcOKU | OOydJaromuiics mokaszaja MPOYHBIE 3HAHWS OCHOBHBIX IOJOXKEHUN
YPOBEHb MaTeMaTUKH, YMEHUE CaMOCTOSATENIbHO PEIIaTh KOHKPETHbIE MpaK-

THYECCKHE 3aaadHu ITOBBINICHHOM CIIOKHOCTH, CBO6OI[HO M CIIOJIB3 0-
BaTh CIIPAaBOYHYIO JIMTCPATYPY, ACIATH 000CHOBAHHbIE BbIBO/J1bI

«XOPOIIOY», MOBBIMEHHBIN | OOyJaromuiics Mmoka3aja MPOYHbIC 3HAHHWS OCHOBHBIX ITOJIOKEHUM

YPOBEHb MaTeMaTUKH, YMEHUE CaMOCTOATENIbHO PEIIaTh KOHKPETHBIE MpPaK-
TUYECKHE 3aJ]aut, MpelyCMOTpEeHHbIE pabouell mporpaMMon, opueH-
TUPOBATHCSI B PEKOMEHIOBAHHOW CIIPaBOYHOW JIUTEpaType, yMeeT
IIPaBUJILHO OLICHUTH MTOJTY4YEHHBIC PE3YJIbTATBHI.

«yZOBJIETBOPUTEIIBHOY, OOyuaromuiics Moka3aa 3HaHME OCHOBHBIX IOJIO)KEHUN MaTeMaTH-

IIOPOrOBBIN YPOBEHb KM, YMEHHUE IMOJIy4YUTh C IIOMOLIBIO IPENOAABATENS PABHIBHOE pe-

IIEHHE KOHKPETHOM MPaKTUYECKOU 3a7auM U3 YUCIIa MPEAyCMOTPEH-
HBIX paboyeil mporpamMmon, 3HaKOMCTBO C PEKOMEHI0BaHHOM cIipa-
BOYHOM JINTEPATYPOU.

«HCYAOBJICTBOPUTECIILHO», HpI/I OTBCTC 06yqafomeroc51 BBISABUJIMCh CYIICCTBCHHLIC HpO6CJ'IH B

3HAaHUAX OCHOBHBIX IIOJIOKEHMM MaTeMaTHKU, HEYMEHUE C IOMO-
LIbI0 IIPENOAAaBaTeNsl NOJYyYHUTh NPABUIBHOE PEIICHUE KOHKPETHOU
MPAaKTUYECKOM 3a7auu M3 4YMcia IPEeJyCMOTPEHHBIX pabouel mpo-
rpaMMoON y4eOHON A CIIUIINHBI

2.5 Kpurepuu OleHKH Ha 3a4uéTe

OueHka sK3amMeHa- Kpurepun
TOpA,
yPOBEHb
«3ayTeHO» OOyyaromuiics MokKas3aa J0CTaTOYHbIE 3HAHUS OCHOBHBIX IOJIOKEHUM

y4eOHOM NUCHUIIMHB MAaTeMaTUKH, YMEHHE CaMOCTOSITEIBHO pEIIaTh
TUTIOBBIE KOHTPOJBHBIE 3aJaHUs, MPEAYCMOTPEHHBIE pabodel mporpam-
MOH, OPUEHTHUPOBATHCA B PEKOMEHIOBAHHOW CIPABOYHON JMTEpaType,
YMEET MPaBUIIBLHO OLICHUTH MOJYYEHHBIE PE3YIbTaThI.

«He 3auteno»

ITpu oTBeTe 00y4arOIIErocs BhIABUIIMCH CYIECTBEHHBIE MPOOEIB! B 3HA-
HUAX OCHOBHBIX IOJIOKECHUM MAaTeMaTUKH, HEYMEHHUE ¢ IIOMOLIBIO MPEIOo-
JaBarens MOJNyYHUTh MPABUIBHOE PEIICHHE TUIIOBOTO KOHTPOJIBHOIO 3a-
JaHUs U3 YUClla IPEayCMOTPEHHBIX pabouell nporpaMmoin yu4eOHo# nuc-
LIUIITMHBI

2.6 Kpurtepuu olieHKH yCTHOr 0 onpoca

Onenka Kpurepun
COTIIHOD BBICTABJISIETCS 00YJAIOMIEMYCsl, €CIIM OH YETKO BBIPa)KaeT CBOK TOUY 3pPEHUS
10 paccMaTprUBAaEMbIM BOITPOCaM, MPUBO/ISI COOTBETCTBYIOIIE HPUMEPHI
«XOPOLIO» BBICTAaBJISICTCA O6y‘laIOH_ICMy0H, CCJIM OH OO0MYCKA€T OTACJIbHBIC ITOI'PCIIHO-
CTH B OTBETC
«YIOBIIETBOPH- | BHICTABISIETCS O0yUaIOIIEMYCs, €CITH OH OOHapy>KUBAeT MPOOEIbI B 3HAHUAX
TEJIbHO» OCHOBHOT'0 Y4eOHO-ITPOrpaMMHOI0 MaTepHasa
BBICTaBIIsIeTCS O0ydaroleMycsi, €clIi OH OOHapyXHBAeT CYHIECTBEHHBIE
«HCYIOBJICTBO- HpO6eJ’IBI B 3HAHHUSIX OCHOBHBIX ITOJIOKEHUM MAaTEMATUKHU, HCYMCHHUC C I10-
PHATCIIBHO» MOIIBIO IIpCenoJgaBaTeC/id IIOJYUYHUTb IMPAaBUJIBHOC PCIICHHUC KOHerTHOﬁ
HpaKTH‘IeCKOﬁ 3a1a41 U3 Yucjia N1pCaAyCMOTPCHHbBIX pa60qel71 HpOFpaMMOI\/’I




2.7 Kputepuu oueHKHU TECTOB

Crynenu ypoBHel OTnHMunTeNbHbIE TPU3HAKH [TokazaTenp oueHku cdop-
OCBOCHUS KOMIICTCH- MHpOBaHHOf/'I KOMIICTCHIIUHN
805071

OOyuaromuiics Boclpou3BoAUT oOcHOB- | He menee 55 % OGasioB 3a
HBIC MTOHATHS, CIOCOOCH (HOPMYIUPOBATH | 3aJaHUS TECTa.

[Toporossrii
OCHOBHBIE TE€OPEMbI U 3aBHCUMOCTH Ma-
TEeMaTUKU
OOyuaromuiics BBISIBISIET B3aumMOCBsi3H, | He menee 75 % OamioB 3a
. KJIacCU(UUMPYET, YNOPAJ0UMBAET, HH- | 3aJJaHUS TECTa.
[TponBuHY THIN (uuwpyert, ynop ’
TEPIPETUPYET, MPUMEHSET Ha MPAKTHKE
IIPOWICHHBIN MaTepUall.
OOyuaromuiica aHamusupyeT 3aaaHsbii | He menee 90 % OGasmioB 3a
. MaTepuaj, NpaBUJIbHO OLIEHUBAET U MpPO- | 3a/laHUs TECTa.
Beicokuit pual, 1p . p A

THO3HMPYET €ro peuieHue, cBOOOAHO Bia-
JIeeT IPeIMETOM

KoMmnerennus ue
chopMHUpOBaHa

OOyuaromuiics moka3plBaeT HU3Koe 3Ha- | Menee 55 % OainsoB 3a 3a-
HUE TEPMUHOB M OCHOBHBIX NOHATUNA Ma- | JaHUA TECTA.
TEMaTUKH

2.8 Jlonyck K caave 3ayeTra

1. TTocemenue 3ausatuil. Jlonyckaercs oJJuH MNpOMycK 0e3 mperbsIBICHUs CIIPaBKH.
2. BrimonHeHne KOHTPOJIBHBIX padO0T U CAMOCTOSITEIILHBIX 3a/JaHUM .
3. AKTUBHOE ydacTue B padoTe Ha 3aHATHSX.

3. TunoBuIie KOHTPOJIbHBIC 3aJaHUA WIH MHbIC MaTE€pUaJIbI, HCOﬁXO}]I/I-

Mble ISl OIleHKU 3HAHUI, YMEeHUil, HABHIKOB M (MJIM) ONbBITA /1eSITEIbHOCTH,
XapaKkTepu3ywIuux 3Tanbl GopMHUPOBaHMS KOMIIETEHIIMI B mpouecce OcBOe-
HHS 00pa30BaTeJIbHOI MPOrpaMMBblI

N

ROoNo kAW

13.

14.
15.

0.
. YpaBHEHHS TJIOCKOCTH B MPOCTPAHCTBE.
12.

3.1 Bonpocsl k 3a4eTy

MaTtpuiipl 1 onepanuy HaJl HUMH.

Onpenenureny BTOPOro, TPEThEro, N-ro nopsaka, ux cBoiicTea. Beruncinenue onpenenu-
TEJsI pa3JIOKEHUEM 10 CTPOKE (CTOJIOIY).

Cucrembl TMHEHHBIX aidredpandeckux ypaBHeHUl. O CHOBHbBIE OIIpEIETICHMUS.
Pemenue cuctem nuHeiHbIX anredpanueckux ypaBHeHul no ¢popmynam Kpamepa.
Pemenue cuctem nuHEHHBIX anreOpanueckux ypaBHeHUl metogoM [aycca.
BekTopsl. JInHeliHbie onepaiuy HaJ BEKTOPaMHU.

ba3nc Ha IUIOCKOCTH U B TPOCTPAHCTBE.

CkansipHOE IPOU3BEAEHUE BEKTOPOB, €r0 CBOMCTBA U IIPUIIOKEHUS.

[Ipsimast Ha MIIOCKOCTH.

B3anMHOe pacrionokeHue IByX MPsAMbIX HA INIOCKOCTH.

Yrom MexIy IUIOCKOCTAMHU. YCIOBHS MapallIeIbHOCTH M INEPHEHIUKYJIPHOCTH JBYX
IJI0CKOCTEN. PaccTosiHuEe OT TOUKH [0 IIIOCKOCTH.

VYpaBHeHUs: NpsAMOM B MPOCTPAHCTBE. YTOJI MEXAY NPSIMBIMH. YTOJI MEXAY NPAMOU U
IJIOCKOCTBIO.

MHoecTBa, onepanuu HajJ MHOXKeCTBaMH. UKCII0OBbIE MHOKECTBA.

[Moustne pynkuun. [Ipenen Gpynkiuu B Touke. OCHOBHBIE TEOPEMBI O ITpeienax.




16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.

29.

30.

RBPROo~NOO WM PR

13.
14.
15.

ok wnhE

0.
1.
12.

beckoneuHo Manble U OECKOHEYHO OospIe (PyHKLUU U UX CBOMCTBA.
[TonsTue HeonpeneneHHocTy. I1epBbIi 1 BTOPOM 3aMedaTenbHbIe MPE eIlbl.

Paznuunble onpeneneHns HempepbIBHOCTH (PYHKITUH B TOYKE.

Omnpenenenne Npou3BOAHON, €€ TEOMETPUYECKUNA N SKOHOMUYECKHI CMBICIL.

CBs13b qu(PepeHIUPYEMOCTH U HETIPEPHIBHOCTH (QYHKITUH.

ITpou3BOgHBIE OCHOBHBIX 3JIEMEHTAPHBIX GYHKLIUH U paBuia JuQhepeHIupOBaHNUS.
[TponzBoaHas cnoXHOU (GyHKITHI.

[IponzBoaHas oOpaTHOW (YHKIUIA.

[Tonsitne nuddepeniuana.

[TpousBomHbIe U AU EpEHITHATBI BBICIIAX TOPSIKOB.

OKkcTpeMyM (QYHKIIUH OJHOH NEepeMEeHHOH, HEOOXOAMMOe U JJOCTATOUYHOE YCIIOBHS KC-
TpeMyMa.

HccnenoBanue rpaduka QyHKIMHA Ha BBITYKIOCTh, BOTHYTOCTh, TOYKH Ieperuoa.
Omnpenenenne GyHKIUM JBYX HE3aBUCHMBIX apI'yMEHTOB, €€ 00JIaCTH OIpee/IeH s, JIH-
HUI ypoBHS, rpaduka, npeaena, HenpepbIBHOCTH.

YacTHble MpUpAIEHHs], YaCTHbIE MPOU3BOAHBIE MEPBOI0O MOPAAKA, UX I'€OMETPHYECKHM
cMbIcIL. [IoHsITHE YacCTHBIX MPOU3BOJHBIX BBICIINX ITOPSIKOB.

HccnenoBanne GyHKINHU 1BYX HE3aBUCHMBIX TIEPEMEHHBIX HA DKCTPEMYM.

3.2 Bonpochl Jis1 YCTHOTO onpoca

3.2.1 (2 cemecTp)

[TonsTHS IEpBOOOPA3HOI M HEONPEASICHHOIO HHTErpaJa.

OcHOBHBIE CBOMCTBA HEONPEEICHHOTO UHTETpaa.

Tabnuia OCHOBHBIX HEOINpPE1eIEHHBIX HHTErPaJIOB.

Meron HenocpeCTBEHHOr0 MHTET pUPOBaHUSI.

Merton 3aMeHbI TEPEMEHHOM.

MeTtoa UHTErpupOBaHUs 110 YACTSM.

WHTterpupoBanue parmoHaIbHbBIX IPOOEH.

WHTerpupoBaHue TPUTOHOMETPUIECKUX (QYHKIIUH.

[TonsiTHE ONMpPENENEHHOr0 UHTErpaja, €ro reoMeTpUUECKUN U SKOHOMUYECKUN CMBICIL.
CBolicTBa ONPEAEIIEHHOI0 UHTETpaa.

®opmyna HetoTona-Jleli6Hu1a.

3ameHa nepeMeHHON U GpopMysa UHTETPUPOBAHUS IO YACTAM B OINPEIEIEHHOM MHTErpa-
Je.

I'eoMeTpudeckue NpuIOKEHUs ONPENECICHHOT O HHTErpala.

[TonsiTe 0 HECOOCTBEHHBIX UHTETpaaXx.

[IpuMeHeHne UHTErpaibHOrO UCYUCIICHUS B 3KOHOMHUKE.

3.2.2. (3 cemectp)

ITonsiTre COOBITHSA, BUIBI COOBITHM.

Pa3znuunsbie onpenenenus BepoaTHOCcTH. CBOMCTBA BEPOSTH OCTH.

Anrebpa coObITHid. TeopeMbl CI0KEHHS BEPOSTHOCTEH.

Teopembl yMHOXKEHUS BEPOSTHOCTEM.

Cxema bepnymmu, dopmyna bepaymm.

Cnyudaiinas BennunHa. OCHOBHBIE ONpENEICHUS. 3aKOH pPACHPENEICHUS JUCKPETHOU

CIIy4aiiHOW BEJINYUHBI.

7.
8.
9.

10.

OyHKIMS pacupeaeieHus CIlydailHOM BEJIMYKUHBI U €€ CBOMCTBA.
@yHKIHS NIOTHOCTH BEPOSITHOCTH U €€ CBOMCTBA.

HUucnoBble XapaKTEPUCTUKA TUCKPETHOW CITyYallHOW BEJIUYHHBI.
HUucnoBble XapaKTEPUCTUKNA HEMPEPBIBHOM CIYYaliHON BEINYUHBL.



11.
12.
13.
14.

15.

PoONME

© oo

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

19.
20.

21.

22.

23.
24,

25.

26.

buHOMMaNbHBIN 3aKOH pachpeaesiCHUs JIUCKPETHOW CIy4ailiHOW BEIIMYUHBI.
PaBHOMEpHBII1 3aKOH pacrpeneneHus.

[Toka3aTenbHbIN 3aKOH pacpeAeIICHHUs.

HopMaibHBI 3aKOH pacrpeneineHus.

Pacnpenenenus ;(2, F, t, ux cBs3b c HOPMaAJIBbHBIM pacIpe/leICHUEM.

3.3 Bonipochl K 3K3aMeHy

3.3.1 (2 cemecTp)

IlepBooOpazHas. Teopema 0 CTPYKType nepBOOOPa3HBIX.

[TonsTHE HEONpPENEICHHBIA HHTErPAJI U €r0 CBOMCTBA.

Tabnuia OCHOBHBIX HEONpeAeIeHHBIX HHTETPaJIOB.

OCHOBHBIE METO/Ibl MHTETPUPOBAHUS (METOABI Pa3I0KEHHs, 3aMEHbI IEPEMEHHOM, UHT e-
I'PUPOBAHHUSA T10 YACTAM).

WHTerpupoBanue palnoHaIbHBIX ApO0EH.

WHuTerpupoBanue TPUrOHOMETPUUECKUX (YHKIUH.

[TonsTHE ONpENENeHHOr0 UHTErpaa, €ro reOMETPUIECKUN U IKOHOMUYECKUN CMBICIL
CBoiicTBa OIpENIEICHHOIO UHTETpaIa.

®dopmyna HeroTona-JIeliOHuma.

. 3aMeHa nepeMeHHON U (popMyna HHTErpUPOBAHUS MO YACTSIM B ONpPENEICHHOM WHTerpa-

Je.

I'eomerpuyeckue npuaokKeHUs ONpeIeICHHOI0 HHTErpaa.

[TonsiTue 0 HeCOOCTBEHHBIX UHTETpaax.

AnreOpandeckas gopMa KOMIUIEKCHOTO YHCTA, €ro M300pakeHHWe Ha KOMILIEKCHOM
IJIOCKOCTH.

Tpuronomerpudeckas U MmokaszarenbHas (HOpMBI KOMIUIEKCHOrO uucia. JledcTBus Han
KOMIUIEKCHBIMU YHCJIAMH.

Onpenenenue nuddepeHnaibHOro ypaBHEHMs, €ro MopsiiKa U perieHusl.
OObikHOBeHHBIE Au(depeHnanbHble ypaBHEHUST nepBoro mnopsaka. OOimiee, yacTHOe
pemenust nuddepenmansHoro ypaBuenus. 3agada Koim, TeopeMa CyniecTBOBaHUS U
€IMHCTBEHHOCTHU €€ PELICHMUS.

Bunsl nuddepeHnnanbHbIX ypaBHEHUH MEPBOTO MOPSIKAa M CIIOCOOBI MX MHTETPUPOBa-
Hus (YpaBHEHHUS € Pa3iesoLMMKCS IEPEMEHHBIMU, OTHOPO/HbIE, TMHEHHBIE).
HuddepennnanbHbie ypaBHEHHS BTOPOTO MOPSAIKa, OCHOBHBIE TTOHSITHSL.
HuddepenuuanbHbe ypaBHEHHS BTOPOT0 MOPSAIKA, 10Ny CKAIOIIMe MOHKEHUE TOPsIIKa.
Jluneitnoe omgHOopoaHOoe muddepeHnran HOe ypaBHEHHE BTOPOro MOPAIKAa C MOCTOSH-
HbIMU K03 PHUIIEHTaMU, TEOpEMA O CTPYKType ero ooiuero peuenus. Haxoxaenue 06-
LIEr0 PELIeHUs B cIydae pa3IMYHbIX CUTYalU JUIsl KOpHEH XapaKTepUCTUYECKOro ypaB-
HEHHUSL.

Jluneiinoe HeomHOpOAHOE AU EepeHIINATBFHOE YpaBHEHHE BTOPOrO MOpsiiKa ¢ MOCTOS H-
HbIMH KO3 (UIIMEHTaMH, TeopeMa O CTPYKType ero ooOimero perieHus. HaxoxaeHue
YACTHOI'O pPeUIeHUs JUIsl pa3JIMYHbIX CTAHJAPTHBIX MPaBbIX YacTeil.

[lonsiTue yucinoBoro psga u ero cyMMbl. OCHOBHBIE CBOMCTBA CXOJSILUXCSI YUCIOBBIX
Ps10B.

HeoOxoaumblii mpU3HaK CXOAUMOCTH YUCIOBOTO psfa.

JlocTaTOo4uHbIE NPU3HAKUA CXOAMMOCTH 3HAKOIOJIOKHUTEIbHBIX PSOB: IMPU3HAKU CpaBHE-
HUs, pu3Hak J{anamOepa, MHTErpanbHBINA U paJuKalbHBIN mpu3Haku Koy,
3Hakouepenyrommecs yncinoBbie psabl. [Ipu3nak JleiiOHuna. 3HaKoNepeMeHHbIE PSIb,
abCoIOTHAS U YCIIOBHAS CXOIUMOCTb.

[Tonatue QyHKIMOHAIBLHOTO U cTeneHHoro psaa. Teopema AGens. Paguyc u untepsan
CXOJIMMOCTH CTEIEHHOI 0 psija.



27.
28.
29.
30.

31.
32.

wWCooNO~WN PR

ol
WN RO

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

20.
21.

22.

23.
24,

25.
26.

27.

28.
29.

Pa3noxenue OCHOBHBIX 3JI€MEHTapHBIX ¢dbyHKIMii B psig MakinopeHa.

O6mast 3a1a4a AMHEHHOT 0 IporpaMMmupoBanus. I eometpuaeckuii meroa pemenus 3JII1.
CummekcHblil meroa pemenus 3J111.

MaremaTudeckass MOJENb TPAHCIOPTHOU 3anauu. Haxoxaenue onopHoro mana. Omnpe-
JIeJIEHHE ONTUMAJIbHOrO IIaHa TPaHCIOPTHOM 3aa4H.

YucTele 1 CMELIaHHBIE CTPATETUH U UX CBOMCTBA.

CBeneHnrie MaTpUYHOM UTPHI K Mape JABONCTBEHHBIX 3a7a4 JIMHEHMHOr0 MpOrpaMMHUpPOBa-
HUSL.

3.3.2. (3 cemectp)

CoObrtus. Knaccudukanus ciaydyaitHbIX COOBITHI.

Knaccunueckoe onpenenenue BepossTHocTH. CBOWCTBA BEPOATHOCTH.
['eomeTpuyeckoe 1 CTATUCTUYECKOE OIPEIEJICHUSI BEPOSTHOCTH.
®opMysbl KOMOMHATOPUKH.

Teopembl ClI0KEHUsT BEPOSITHOCTEH.

VYcnoBHas BepOATHOCT. TeopeMa yMHOKEHUS BEPOSITHOCTEN.
®opmyna mosHoM BepogaTHocTH. Dopmyna baiteca.

IToBTOpHBIE HE3aBUCUMBIE UcnbITaHud. Dopmyna beprym.
JlokanbHas U HHTErpajgbHas popmyisl Myaspa-Jlamnaca.

. [lonsATHE CilyyallHOW BEIMYMHBI. 3AKOH pacClpeleNIEHUs] BEPOSTHOCTEH.

. @yHKIUSA pacnpenerneHus BEpOSITHOCTEN U €€ CBOMCTBA.

. IITOTHOCTBH BEPOSITHOCTH U €€ CBOMCTBA.

. MaremaTr4eckoe OXHUJaHHE TUCKPETHON ciydailHOW BenudyuHbl. CBOMCTBa MaTeMaTH-

YECKOI'0 0XKMJIaHMUSI.
Jucrniepcusi TMCKPETHOM clydaiiHOM BeJnunHbl. CBONCTBA NUCIIEPCHH.
HUucnoBble XapaKTEPUCTUKU HENPEPHIBHBIX CIIyYAHBIX BEIUYHH.
buHoMuanbHBIN 3aKOH pacnpeeneHus.

PaBHOMEpHBII1 3aKOH pacrpeaeneHus.

[Toka3aTenbHBIN 3aKOH pacpeaeIICHHUs.

HopMaJlbHBIN 3aKOH pacrpeneneHus.

Pacnipenenenus ;(2, F, t, ux cBs3b C HOPMAJBHBIM paclpeeICHUEM.

[Ipenmer MaTemaTHUeCKOM CTAaTUCTHKHU. I'eHepasnbHas coBOKynmHOcTh. Bribopka. CyTh
BBIOOPOYHOI 0 METOAA.

Bunbl BEIOOPOUYHBIX CTaTUCTHUECKUX paclpeneneHuil, ux cBsa3p Apyr ¢ apyrom. Ilomnu-
roH. ['ucrorpamma.

ToueuHble OLICHKH TapaMEeTPOB TEOPETUUYECKUX PACIPENEICHUN U UX CBOMCTBA.

Ilonarue noseputenbHOro MHTEpBana. [locTpoeHHE NOBEPUTENBHBIX MHTEPBAJIOB, IO-
KPBIBAOIIMX C 3aJaHHOW HAJIEKHOCTBIO ITapaMeTpbl HOPMAJIBHOI'O PaCIpENeICHHUS.
IIpuHIUITBI IPOBEPKU CTATUCTUYECKUX TUIIOTES.

Kpurepuit Ilupcona npoBepku runoTe3bl O HOPMAJIbHOCTH TEOPETUYECKOr0 pacIper e-
JICHUS.

Kputepuit @umepa. [TpoBepka runore3sl 0 paBEHCTBE JUCH EPCU ABYX HOPMAaJbHO pac-
IIPEAEIEHHbIX IPU3HAKOB.

OnHoaKkTOPHBIN JUCHEPCHOHHBIN aHAIIU3.

OCHOBHBIE ITOJIOKEHUS KOPPEISILIMOHHO-PErPECCHOHHOIO aHAJIN3a.
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HpaKTuquKne 3agavan

1 cemecTp
0 2-1 0
4 1 3 5
1. Beruucauts onpenenurens
4 3 25
8 3 40
32-10
41 35
2. Bbruncnaute onpenenuTeib .
73 25
83 4 0
3X—y+4z=2;
3. PemmnTh cucTeMy JIMHENHBIX ypaBHeHui o Gopmynam Kpamepa §2X —3Z =0;
X—2y+4z=A4.
X+y=3
4, Pemmts cucteMy ypaBHeHuii mo gopmysnam Kpamepa < 2X — VY+Z= 3;
3X+y—-z=2.
X+y=3
5. Peumts cucremy ypaBHenuii metogom Faycca 12X —Y +Z=3;
X+y—-z=2.
6. B tpeyronbuuke ¢ Bepumnamu A(-2,1), B(0,6), C(4,-1) naiitu yroa A.
7. Haiitu minomane TpeyrompHuka ¢ BepmmHamu A(2,-3,5), B(0,3,6), C(2,2,1), ucnonb3ys
BEKTOPHOE NIPOU3BEICHHUE.
2
8. Haiitu mpenen ¢pyukuuu  lim )(24—)(12 .
X—>-23X“ +5x-2
x2 -4
9. Haiitn npenen ¢ynkuum lim

xs2-1-4x-3

dx—3 2x+1
10.  Haiitu npenen pynkuuu lim j .
x—oo\ 4x+2

5 . 2x— 3\
11. Haittu npenen dynxmun  lim .
Xx—ao\ 2X + 2

_xP—4x-12
12. Haiitu npenen pynknun lim — —————.
x—>-2 +/1-4x -3
13. Haiitu npou3BoaHy0 QYHKIIUUA ) = (4ar°Sin 2x 4 tg?’x)4 :

3—sin2x

14. Haiitu npon3Boanyto ¢pyHkuuu Y = In .
1-tg 3x

15. Haiitn npousBogHy0 QyHKIMH Y = (4Sin 2x 4 ctg3x)5 .
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_ (x+igx) 2
16. Haiitn IIPOU3BOIHYIO bynkuun Y = 4xe 2
4
17. Haiiti npousBoanyo GyHKIUHN ) = (6°°S 2x 4 arctgzxy .
1 —x24sindx

18. . Hailitu npousBonnyto Gpynknuu Yy = Ee

19.  Haiitu npousBoanyto GyHKuun Y = 2x2 (95X —/10x) .
2

3—sin
20. Haiitu npousBogHyt0 QyHKIUU Y = \ 7tgxx .
l-e
21.  Haittu muddepentman pynximuu Y = IN(C0OS5X) .
22.  BbIYMCIMTH YaCTHBIE IPOU3BOIHBIE IEPBOTO MOPSIKA OT GYHKIUU
z=mcm2x+@y+®.
23.  BblYMCIMTH YaCTHBIE IPOU3BOHBIE IEPBOTO MOPSIKA OT GYHKLIUU Z = Sin(COS3 X—tgy).

24.  BoblumciuTh yacTHbIE npousBoanble Gynkmuu Z = IN(SIN 3 X+ ctgy + 3).
25.  MccnenoBaTh Ha KCTpeMyM QYHKUUIO Z = X° + SXy +15y2 —5x+4y+2.
26.  Hccnenoath Ha SKCTPeMyM QYHKIUIO Z = 3x2 + Xy + 0.5y2 —2X+4y+2.

27.  Hccnenoath Ha SKCTpeMyM GyHKIMIO Z = X2 + Xy + 0.5y2 —2X.
28.  Haiitu rpaguent pyuxunn z =+/5x% + yox* B ouxe A(=1;2).

2 cemecCTp
. . x2dx
1. Haiiti HeompemeneHHbIi HHTErpan | ———— .
V1+5x°
2. Haiitn HeompeneneHHsiii uuterpan [(2X—4)sin6xdx .
. . dx
3. Haiitu HeomnpemeneHHbli uHTErpai | PO R
2X“ —5X+6
. . Xdx
4. Haiiti HeompezeneHHbIi HHTErpa | >
5X° +4
o . 2x—-3
5. Haiitn HeonpeneneHHbIl UHTErpa fz—dx :
X“+6x+10
y 5 4 dx
6. Haiitu onpenenenusiii uuTerpan | .
0 3x+1
7 Haiitu onpenene i erpa }1 X
. WTH ONPENEICHHBIN UHTErpall | ———— .
3125 x?
8. Bbruucnuth niomazas GUrypsl, OrpaHUYeHHON TMHUAMU Y = X2 /2; y= 4-X.
9. Berauciants miaomaas GUrypbl, OorpaHUueHHON JIMHUSMU: Y = 2X — X2; y =—X.
10. BerauciuTh 06beM Tena, o6pa3oBaHHOTO BpamenneM Bokpyr ocu OX ¢urypsl, orpanu-

yeHHOU uHusAMH: X+Y—2=0; x=0; y=0.
11. Pemmts muddepenimanbaoe ypapaeHue Y coSX—ysinx=0.
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12. Penmmts nuddepennmansioe ypaBHe- Hue y'+xy=—x3.

13.  Pemmts quddepennmansaoe ypaBuenue Y —2y+Yy = ge3X.
14.  Peumts nuddepennuanbaoe ypapuenue Yy"+6y +9y =10sinx.

15.  Pemmrh muddepenimansuoe ypasaenne Y +2y +5y =4e” .

® n+4
16. HccnenoBath cXOMUMOCTh psifa: . .
n=1 6"
[o'o] n 1
17.  HccnemoBaTh cXxomuMocCThb psima: . (—1) 3
n=1 n°+1
¥ n+2
18. UccnenoBath CXOAUMOCTH psiaa: . x".
n=1 5"
08 ,
19. Beruucnuts onpeneseHHb HHTErpail ¢ To4HoCThIo 10 0.001: [ x<-sinx“dx.
0
0.9 3 2
20.  BsIUHCIHTH ONMPEIEICHHBIH HHTErpa ¢ ToYHOCTh0 10 0.001: [ X7 -In(1+Xx“)dx.
0
3 cemecTp
1. B otnene padoratoT 10 uHxkeHepoB U 5 TexHUKOB. Cpeau COTPYIHUKOB OTAeNa Claydai-

HbIM 00pa3oM OTOMPAIOT TPEX YEeNOBEK ISl JeKYPCTBa B MPa3dHUYHBIN qeHb. Omnpenenute Be-
POSITHOCTB TOT'O, YTO IBO€ M3 HUX OKAXyTCS MHKEHEPAMMU.

2. B xopobke 5 6enbix u 10 yepHbix mapos. Hayran Beinumaercs 3 mapa. KakoBa BeposiT-
HOCTh TOT'0, UTO XOTs ObI OJJMH U3 HUX 0€JI0ro 1Bera?
3. B nepBoM simuke 2 OeNbIX U 8 YepHBIX MIAPOB, BO BTOPOM 3 OenbIX U 5 4epHbIX. M3 Kax-

JIOTO SAIIMKA BBIHYJM MO mapy. KakoBa BEpOsITHOCTh, YTO BBIHYJIM OAMH O€JbIM M OUH 4ePHBIN
map.

4. W3 kopoOku, B KOTOpO# 8 GenbIX U 2 YepHBIX 11apa, Mepeokuiid OJIMH Iap B KOPOOKY, B
KOTOpoi 6 OenbIX M 3 yepHBIX Iapa. HailTu BeposATHOCTb BBIHYTH O€NbIi LIap U3 BTOPOM KO-
poOKH.

5. B aBTOX03511iCTBE UMEIOTCA JIBE aBTOLIUCTEPHBI. BEpOATHOCTh TEXHUYECKON HCIIPABHOCTH
3TUX MAILMH COCTAaBJIIET COOTBETCTBEHHO, 0,9 n 0,8. HaiiTh BEpOATHOCTH TOr0, 4YTO B UCIIPABH O-
CTH HaXOAMTCS TOJIbKO OJHA aBTOLUCTEPHA.

6. KonTtponep mpoBepsieT u3aenust Ha COOTBETCTBUE CTaHAApTy. M3BECTHO, 4TO BEpOST-
HOCTb COOTBETCTBHUS CTaHAapTy uzfenuil paBHa 0,9. KakoBa BepOsATHOCTH TOro, YTO U3 TPEX
IPOBEPEHHBIX U3/EIHH TOIBKO OHO OYAET CTaHJapTHBIM?

7. [Ipon3BoaAT Tpu BbICTpENa IO OAHOM MHUUICHH. BEpOATHOCTH IOmajgaHus MpU KaxaoM
BeIcTpesie 0,7. HaliTh BEPOATHOCTB TOTO, YTO B PE3YJbTATE ITUX BBICTPEIIOB MPOU30UAET XOTS
Obl OZIHO ITOMAa/IaHuE.

8. [IponsBoauTcs 5 HE3aBUCUMBIX HCIIBITAHHH, B KaXKJIOM M3 KOTOPBIX COObITHE A mpouc-
XOJIUT ¢ BeposiTHOCTHIO 0,8. HaiiTh BEpOSTHOCTH TOTO, YTO COOBITHE A TIPOU30HIET pOBHO 3 pa-
3a.

9. JI1st TUCKpeTHOM CiTydaiHOM BEMMYMHBI X HANTH TUCIEPCHIO IBYMS CITOCOOaMU
X 8 4 6 S)
p 0.1 0.3 0.2 0.4
10. JI1st IUCKPETHOM Cy4allHOM BEIMYHUHBI
X -2 3 4 5
p 0.2 0.3 0.4 0.1
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HaiTh uucioBble xapakTepuctuku M(X), D(X).
11. JluckpeTHas ciiydaiiHas BeIMurHa X UMEET 3aKOH paclpeesIeHus:
X | -2 3 6
P04 |05 |01
Haiiti 1 moctpouts QYHKIMIO pacipeneneHus sepositiocteir F(X).

12. 3anana QyHKIHS pacipeiesieHus] HePEepPbIBHON clydyaifHOW Benmu4uHbI X:
0, x<1,

F(X)=<x-1,1<x<2,
1 x>2.

Haiiti: mimotHocTh BeposiTHOCTH f(X) M BEpOSATHOCTH MOMagaHus CITy4aifHOW BEIMYHHBI X B MH-
tepsai (1,5;4).

13. 3a/aHa IUIOTHOCTb BEPOSITHOCTH HENPEPHIBHOM ciay4aiiHOW BeanuuHbl X. Halith uncno-
Bble xapaktepuctuku M(X), D(X).
0, x<0,

2

0, x>3.
14. Haiitu MaremaTnyeckoe OXUAaHUE CIy4yallHOM BENWYWHBI, 3aJaHHOW (DyHKIHEH pac-
npeneseHus
0, mpu X <0
X2
F(x)= R mpu 0<x<3
1, mpu X > 3.
15. Haiitu wmaTtemaTtnueckoe OXXHIaHHWE CIy9alHOW BEIMYMHBI, 33JJaHHON (yHKIHMEH pac-
npeiesieHus
0, npu X <0
XZ
F(X)=41-—, mpu 0<x<4
16
1, npu X > 4.
16. Halitn mapamerp @ ¥ MaTeMaTH4YECKOE OXXKUJAHUE CIyYaWHOU BEIWYUHBI, J1JIs1 KOTOPOU
0, mpu X <0

F(x)=4{ax*, mpn 0<x<4

1, npu X > 4.
17. Haittn mapamerp 8 u M (X) no u3BecTHOM MIOTHOCTH BEpOSATHOCTH CIIyd4aiHOH Be-
au2+zm,emm03xsr

0, ecm ¢[0,1].
18. Bce 3HaueHNs1 paBHOMEPHO paCIpeeICHHON CITyd4aliHON BEIMYMHBI JIEKAT HA OTPE3KE
[2, 8]. HaifTu BeposITHOCTh MOMafaHus CIy4ailHONW BEIMYUHBI B TPOMEXKYTOK (3, 5) U uncio
BbI€ XapaKTEPUCTUKHU CIIy4alHOM BeTUUUHBI X.
19. Haiitu yucioBble XapakKTepUCTUKH CIy4alHOM BEMTUYMHBI X, paclpeiesieHHON Mo MoKa-
3aTeIbHOMY 3aKOHY, €ClI (DYHKIUS paclpeieNieHns: UMeeT BUJL

mauasl X f (X) =
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) 0, x<0,
F(x)=
—0,25x
1-e , X<0.
20. Halit BepOSITHOCTh OTKJIOHEHUS HOPMAJIBLHO PAaCHpEIEICHHON CIy4alHOW BEIMYUHBI C

napametpamn = M (X) =—4, D(X)=4 or mareMaTn4ecKoro oxupaHus Ha BEIHYUHY, HE
MIPEBBIIIAOIIYIO 5.

21. Cnyyaiinas  BemuumHa X uMeeT  (QYHKIUIO  IUIOTHOCTH  pacHpeneNneHus
ek
f(x)= e 8 . Tpebyercs mocrpouts rpaduk f (X) u maitru M(X), D(X).
2\ 2r

22.  MecsuHas HOpMa BBIpAOOTKM JAeTayniell pabOYMMH OIHOTO W3 LIEXOB KPYITHOI'O 3aBOJA
pacmpesesieHa 110 HOpMaJIbHOMY 3aKOHY C MaTeMaTHueckuM oxuganueMm 1700 neraneil u craH-
napTHeIM oTKJIOHeHueM 300 neraneil. KakoBa BepOsSTHOCTh TOTO, YTO KOJIMYECTBO M3IOTOBIICH-
HBIX JeTanen oynet 6ompiie 1550, Ho menbie 19007

23. HaiiT Ti10THOCTH BEpOSTHOCTU M AMANAa30H W3MEHEHUS CIy4alHOH BeJIWYUHBI X, €ClIU
MAaTEMAaTUYECKOE OKUJIAHUE PABHO 3, a qucrepcus paBHa 16.
24.  ]lns KOHTPOJISL CpOKa CIY>KOBI dIEKTposiaMn u3 Ooybmioi maptuu Ob1o oToOpano 17

anekTponamin. B pe3ynpTaTe MCOBITAHUN OKa3aoCh, YTO CPEAHHM CPOK CIyXObI OTOOpPaHHBIX
namn paBeH 980 4, a cpenHee KBaIpaTHYECKOe OTKIOHEHUE X Cpoka ciayxO0bl — 18 u. Tpebyercs
HaWTH TPaHUIIBI, B KOTOPBIX C BEpOSATHOCThIO (0,95 3aKiIOYEH CpEIHUN CPOK CIYKOBI JIaMIl BO
BCEH apThu.

3.4 TecToBbIe 3a1aHuA

PA3JIEJ 1. TUHEWUHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSI

BapuanTel oTBETOB

3angaHue
1 -3 0] 1) 0,5 3) 1
1. Onpenenurens | o 5 |mpu a=0 2) 0 4) 2
0O O 20—
paBeH. ..
-2 1 1) -1 3) 5
2. Onpenenurenb 3 2 1 paBeH... 2) 1 4) 5
O 1 O
3. JlaHbI MaTPHIIBI
A= -1 1 . B= 1 , TOrJIa MaTpHLA 1) 1 2) 0 3) 8 4) (L 8)
O 4 2 8 EHl 8 H 1 1

C=A'B umeer BuI...

=31 —-41] 1 -5 3 25
4. lnuna Bexropa @ =3l —4]  pasma... 2; W 4)) :
5. Jausi Bektops @ = (10;2) u b =(2;3-1), | 1) 3 3) 0
TOTJa UX CKaIAPHOE MPOU3BEIEHIE PaBHO. .. 2) 5 4) 7
6. PemmenreM crCcTEMBI JIMHEHHBIX pPABHCHUI 1) x=-10, y=-3  3) x=10, y=-3
{2X_7y =L gensercs ... 2) x=3, y=-104)  x=-10, y=3
X—4y=2

Aj
7. ®opMynbl BUAA X. = JUId PEUICHUS CHU-
A

J 1)  TpeyrompuukoB 2)  Kpamepa

3) Taycca 4) Jlanmaca




15

CTEMBbl JIMHEWHBIX YpaBHEHMM 4depe3 oInpenesu-
TEJIM Ha3bIBAIOTCS (OPMYJIAMH. ..

8. Kak Ha3piBaeTCs cucreMa JIMHEHHBIX ypaBHE-
HUW, B KOTOPOH BCE CBOOOIHBIC HYJICHBI PAaBHBI
Hym0?

1) Omnpenenennas
2) Knaccuueckas

3) OnanopojaHast
4) baszucHas

9. lana cuctema JMHEHHBIX YpaBHEHUH 1) -7
{ X+7y=3; . 2) -
Cucrema He UMEET pelIeHU npu 3) 1/7
—X+ay=>5. B 7
a=...
10. Onpenenuresnb OCHOBHOM MaTpHilbl cuctemsr | 1) 10
-2y +6=0; 2) 8
JINHENHBIX ypaBHEHUU 0 a- | 3 76
yp _y-2743=0; P 4; o
2x+4y=1
BEH...
11. Manswt Toukn A(2;—1), B(10;5), C(10;-1).
YCTaHOBUTE COOTBETCTBHE MEXKY OTPE3KOM U A) 14
€ro AJIMHON B) 10
1. |AC| C) 6
2. |AB] D) 8
3. |BC| E) 2
12. HopmasbHBI# BEKTOP MIOCKOCTH 1)  (6;-7;--10) 3) (6;-10;-2)
6Xx — 7y —10z — 2 = O uMeeT KOOPAMHATHI. . . 2) (-7;-10;-2) 4) (-6;7;10)
13. Paccrostnue or toukn A(0,3,-5) mo mmoc- | 1) 21 3) 21/49
koctu 2X+3y+6z =0 paBHo... 2) 7 4) 3
14. YcTaHOBUTE COOTBETCTBHE MEKIY ypaBHe- | 1) (0,0,0)
HUEM IUIOCKOCTH M TOYKAMH, KOTOpBIC JISKAT B | 2) (1,1,0)
ATUX MIIOCKOCTAX 3) (1,1,1)
li: 2Xx+y—-32+4=0 I3: x+y-2=0 4) (-2,0,0).
l: —x+8y—-52=0 li 2x+y+z-4=0
15. Cpenu npsimbix Iy @ Xx+3y-5=0, b2 2x+6y- | 1) L uly,, 2) I, uls,
3=0, I3: 2x-6y-3=0, l; : -2x+6y-5=0 mapan- | 3) I3 uly, 4) |3 ul;
JICITLHBIMU SIBIISTFOTCSL..
16. B mpocTpaHCTBE MMeeTCsl OTpe3oK, coenu- | 1) mimockocts OXy
HSIOIIMI JIB€ TOYKU ¢ abCImccaMu pa3HbIX 3Ha- | 2) miockoctb Oyz
KoB. Torma 3TOT OTpe3oK 00s3aTenbHO mepece- | 3)  ock abcmuce
Kaer... 4) mnockocth OXZ
x-1 y+4 z
17. Tlpsimast =5 = napauiejbHa 1) 9 3) 9
miockoctd X—3y+5z2=0 npu a pas- 2) 1 4) 21

HOM....

PA3JIEJI 2. MATEMATHYECKUI AHAJIN3

3anmanue

BapuanTel oTBETOB

18. 3anonHUTE TPOMYCKHU:

Ecnu nmocinenoBaTeIbHOCTS ... .., TO OHA......

1) MOHOTOHHA; CXOAUTCS
2) cXoauTCs; OrpaHUYeHA
3) MOHOTOHHA M OT'PAaHUYEHA; CXOIUTCS
4) orpaHuvYeHa; CXOIUTCS
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19. Kakue u3 GpyHKIUN ABISIOTCS OECKOHEYHO X X—2 .
MAJIBIMU B TOYKE Xg = 2? 1) x—2" 2) X 3) cos(x-2), 4) sin(x-2)
20. [TocaemoBaTeIbHOCTD 3aJaHa PEKYPPEHTHBIM | 1) 5
COOTHOIUCHHEM Q,,, =4, -3, ,; &, =—2,a, =1. |2) -2
Torna yeTBepThIi YJIEH 3TOM MOCIEA0BATEIBH O- 3) 2
CTH @, PaBeH... 4) 6
21. Jlana GyHkiMa y =+/x2 + x—6 +5. Tornaee | 1) [-5;+00) 3) (\/6 + 5;4-00)
00JIaCTBIO 3HAYEHUH SBISIETCSI MHOXKECTBO. .. 2)  (—o0—1] U[2;+00) 4) [5;+0)
22. YCTaHOBHUTE COOTBETCTBUE MEXKIY TTEPUOTH -
Jyeckoi (GyHKIMEH u 3HaueHueM ee nepuoaa: 1) | A) 4 B) n
37X . TTX C) 2/3 D) 1
=CoSnX 2 =tg—— 3) y=sin—
y ) y=1g 5 )Y > E) 2
23. JInst ipoOHO-pariioHaTIbHON (PYHKIIHH 1) x=-2 3) x=0
2
_ X - 1 TOYKAMH pa3pbIBa SBIISIOTCA. .. 2) x=1 4) x=-1
X2 + 2X
24.3 li ) y ) h
. 3HadyeHue npenena lim paBHO...
(50 4x 2) 1/4 4) 3/4
2 _ 1) 0 3) 00
25. 3nauenue npenena |im paBHO. .. 2) 4 4) 2
X—2 X—2
2
26. 3uavenne  npenena [fjm X T4 3 pas- b 0.2 3) 0.3
2 2) 0,4 4) 0,5
X>-3 X“ +x-6
HO...
2
27. 3mauenue mpemena fim X T3¥~2  pap- ;) 21’5 i) So
x—>® 2x% 4+ x +8 ) )
HO...
28. YcTaHOBHUTE COOTBETCTBUS MEXIY (DYHKIIH- 2X
MU 1 UX TIPOU3BOIHBIMH A) 1+ x* B) cos(5x+1)
3x
€ 3x—1
. C) 5cos(5x+1) D) 3x-¢e
y=sin(5x+1) E) 3¢*
y=arctg(x’)
29. TlpousBoHas TPOU3BEICHIS 1) 4x®cos x
X* SiN X pasna. . 2) x3(4sin X+ XCos X)
3) x*(sinx+ xcos x)
4) x*(4sin x — xcos X)
30. ITponsBoaHast BTOpOro nopsijaika GyHKIIHH 1 1
Yy = In 3X umeer Busx. .. 1) _7 3) x 2
1 3
2) ——— 4) =
) 3x° ) X
31. Haiftu npou3BoaHyt0 QyHKINN 1) 3X2 In 3x + X2 3) 3X2
_ 3
y =X"1In3x 2) x° 4) 9%% In X + 3x°
2 2 2
32. Haiitu npou3Boanyto GyHKIuu Y = e* 1 1) — 2xe* 1 3) xe* 1
2 2
2) eX +1 4) IxeX +1
33. 3HaueHne NPou3BOIHON PYHKIUU 1) 13 3) 7




17

10x +1 2) 9 4) 10
= B Touke x=0 paBHO...
e3x
34. TIpousBoaHas BTOPOro Hopsaaka GyHKIKHU 1) —4sin 2x 3) 4sin 2x
y =Sin 2X pasHa... 2) 8sin x 4) —8sin x
35. Haiitu Touky MakcumyMma GyHKIIUU 1) x=-4 3) x=-3
y=2X> +3x° —T2x+7 2) x=3 4) x=4
36. Uro ompenensercst BBIpaKEHUEM 1) VY CIIOBHBIN 3KCTPEMYM
Zy COSCt + Zy COS 37 2) I'panuent
3) Yactueiii auddepennnan
4) [Ipon3BoHas 1O HAIIPABJICHUIO
37. YacTHas mpou3BOHAS BTOPOTO MOPSAKA 1) 4y3 3) 2Xy2
Zyy Gynkuuu Z = x2y3 paBHa... 3 2 9 2
y 2)  2xy° +3x°y 4) 6Xy
38. Toukoii sKCcTpeMyMa (YHKITUH 1) M(2; -4)
_0ov2 2 _ 12 M(1; -2)
Z=9X" +y° +18x—4y+ 7 ssusercs Tou 3) M(-2: 4)
Ka... 4) M(-l; 2)
39. Kak nasbiaetcst Boipaxenue {Z'y; Z'y}? 1) Y CIOBHBIH IKCTPEMYM
2) ['paauent
3) YactHbiil auddepennnan
4) [Ipon3BoaHas 1o HaNpPaBJICHUIO
40. HaiiTi KpUTHYECKYIO TOUKY (DyHKIIHH 1) M(2; 5) 3) M(@3;7)
2=2x% —2xp+3y% —18x - 16y +7 2) M(@3; 5) 4) M(7; 5)
41. YacTHast pon3BOIHAS (PYHKIIHH 1) 0
Z = X" C0S® y 1o epeMeHHO Y B TOUKe 2) 4
7 | paBHa 3) 1
M (1,2) p “ee 4) 1
42. JIluausMH ypoBHS (pyHKIHH 1) mnapabomsl 3) rUnepooIbl
7=(x*-2y)?* sBstioTes ... 2) nupsMble 4) DJUTHATICHI
43. MHO)ecTBO epBOOOPa3HbIX HyHKIUH 1 1
3% 1) —=e¥*+cC 3) —eX4+cC
f(X)=e”" umeer Bun... 3 3
2) e¥+C 5  3e¥+C
44. HeonpesieNeHHBIH MHTErpa 1) —cosx+3)+C
in(5x + 3)dx
Jsin(5x +3)dx paer 2) —cosBx%/2+3x)+C
3) —1/5cos(x+3)+C
4) —1/5cos(5x2/2+3x) +C
x3dx 1) In| x4 -1|+C
45. HeonpeneneHHbl HHTErpal I 2 pa- 4
X" -1 2) 3/4In|x" -1|+C
pett 3) 3In|x*-1]+C
4) Usln|x*-1|+C
46. HeompeneneHHbII HHTEr paj _[XZ 3x3 dx x
-rieonpea P 1) 1/2sin2x+C 2) +C
paBeH. .. 3In3
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2X+5
3) 1/20In +C
2X -5
4) —1/20m2**3 ¢
2X—5
47. dopmyna 1) Kommu-bynsikoBckoro
b b 2) HrroTtona-Jleitoaunma
[ f(x)dx = F(x)‘ b _F(b) - F(a) nassmact- | 3)  Taycca
a 4) Kpamepa
cst GOPMYJION. ..
5 5 1) 118 3) 123
48. OnpeneneHHBINA UHTETpa I(3X + 2)dx 2) 132 4) 138
1
paBeH. ..
el x 1) 1 3) 1/3
49. OnpeneseHHBIA UHTETPAT _[—dX pa- 2) 1/4 4) 4/3
1
BCH...
50. Berauciute miaomaas (Urypsl, OorpaHHuCH- 1) 12 3) 14
HOU rpagukomM QyHKIHH ) = X% +2x , OCBIO 2) 15 4 18
Ox u npsimoit x=3
51. Beruucnuts 1miomanas GUrypel, orpannded- | 1) 7/3 3) 213
2) 173 4)  4/3

HOM rpagukomM QyHKIHH ) = x% +2, ocsio Ox,
ocbto Oy u npsimoit x=1

52. MHOX€eCTBO MepBOOOPA3HBIX (PYHKIIHH
£ (x) = X +10
X+ 2

HUMCCT BU. ..

2

1) XX L 10x+c 3) x+10In|x+2|+C
2

2) x+8In|x+2|+C 4)
X—8In|x+2|+C

1
53. 3HaueHUe HHTErpana j (eX — 1)exdx paB-
0

HO...

1) —o0,5(e—-1)7° 3)
2) %(e—l)e’ 4)

54, CxomsmmMmucs SBIISIIOTCI HECOOCTBEHHBIE
WHTETPaJIbl. ..

1) szdx 2) Tx_;dx 3) T x_%dx
1 1 1

4) T x*dx
1

55. Jlano guddepeHnmaipbHOe  ypaBHEHHUE X2
.2 0) <1 1) 1+x+7 3) 1+ X+—

y=yo-2 npu y(0)= . Torna nepssie Tpu ) s
YJICHA pPa3jIOKCHUA €ro pCucHusd B CTEIIEHHOH 2) 1+ X+ X_ + X_ 4) 1+ X+—
pSi UMEIOT BUT 2
56. U3 nanubIx nuddepeHnaibHbIX ypaBHEHUN 1) dy vy N y°
ypaBHeHUsIMUA bepHysm SIBASIOTCS. .. dx x x3

2) Xﬂ —y = yzex

dx
3 ay  xe =
4) dy _ 3x*+y=0

57. lano muddepeHnuanbHOe ypaBHe-

0,5(e - 1)
e(e-1)
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aue Xy =y npu Y(1) =1. Torma uarerpansaas | 1) D 3) C
KpHBasi, KOTOpasi ONpeesIeT PEIIeHUE 3TOr0
ypaBHEHUS, UMEET BH]I. ..
y“/A 2) A 4) B
58. Cpemu mnepeyncieHHBIX TUPGEpEeHITaTb- 3 . , dy
HBIX YPaBHCHUI ypaBHEHHUsAMH 1-20 nopsoka siB- 1) xy+8y-x+5=0 2) vy &“L x=0
JSIFOTCH. . . 2
3) ZX% + x% +y=0
X X
d’y ., dy
4) X—5+yYX—+y=3
) o Pa Y
59. Ecimn y(X) — pemenue ypaBHeHUs Y'= % 1) 2 3) 1
yaoBIeTBOpsironmee ycioBuio  Y(1) =1, Torma 2) 5 4) 4
y(2) paBHo...
60. OO6mee E)eme;me mu¢ dhepeHInaIbHOro 1) y=- 1 N +l o C X2 +C,x+C,
ypaBHEeHUsT Y™ = X+ 2 UMEeT BU/I. .. 24 6 2
1 1
2) y=—x'+=x°
)y 24 3
1 1 C
3) y=—x'+=x*+2x*+C,x+C
) Y 2 3 2 3
4) y=x"+x*+C
61. YacTHOMY peIIeHUI0 HEOTHOPOIHOTO AU -
(epeH-1nanLHOro ypaBHEHuUS 1) f(x)=Ax*+Bx 3) f(x)=Ae* +Be*
y"—5y'+ 6y = X +1 mo Buay ero npaBoi 4acTu 2) f(X)=Ax+B 4) f(x)=e*(Ax+B)
COOTBETCTBYET PYHKIIHSI. ..
62. [lano jmHeiiHOe ofHOPOAHOE MU depeHun- | 1) Ce+Ce™ 3) Ce”+Ce
anpHOe ypaBHeHune Yy" + Yy —2y =0, Toraa ero 2) Ce?+C,e" 4) Ce+C,e
oO11ee pemeHrne UMeeT BH/I. . .
63. Ecm z, =1—i, z,=2+i,T10 Z, -2, pas- 1) 2-3i 3) 3—i
HO... .
2) 3+3i 4) 1—i
64. KomruekcHoe yuciio 1+ 1 MOXKHO mpejcra- \/— i% \/— T ..
BHTH B BIE. .. 1) 2e 3) 2(0032 +1isin Z)
2) ﬁ(cos%ﬂ isin 377[) 4) J2e'*
SO
65. CymMMa 4rCIIOBOTO psifa Z = | paBHa... 1
=0 \ O 3) 4 4 =
5
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66. Eciu lim |2nsl| _ |, To YK CIIOBOM Psij 1) -2 -0,5
n—>oo| an

cxonutes pu | paBHOM. .. 2) 05 2

6Z. Pajmyc cXOIMMOCTH CTETEHHOTO Psijia 1) (0:10) (-10:0)

Zanx” pasen 10. Toraa HHTEpPBaN CXOMMOCTH (-10;10) (-5;5)

IE;eeT BUJ ...

PA3JIEJI 3. 5DKOHOMUKO-MATEMATHUYECKHWE METO/Ibl U MOAEJIN

3ananue BapuanTel oTBeTOB

68. Kax naswBaercsa ¢opma 3JII1, B xotopoii | 1) Kiaccuueckas

BCE OrpaHMYEHHUS KpOMe OrpaHudeHuid, cBs- | 2) KaHoHHueckas

3aHHBIX C HEOTPULIATEIbHOCTBIO MepeMeHHbIX, | 3) ['ayccoBckas

3alMCaHbl B BUJE YPaBHEHUN? 4) CranpapTHas

69. K xaxoii ¢opme 3JII1 cBomuTes 3amaua o | 1) Kiaccuueckas

MJIAHUPOBAHUM MPOU3BOJCTBA? 2) Kanonuyeckas

3) TayccoBckas
4) CrangaptHas

70. Bxomsat mu mmanbl X =(1,0) u Xx=(3,3) B

MHOXeCTBO JonycTtumMbix mianoB 3JII1 ¢ cu-

CTEMOU OTpaHUYCHU:

1) Tompko x=(1,0)
—3X%1 +2Xy <6; 2) Tomko x=(3,3)
X1 + 2%, <10; 3) W roruapyroit
¥ 3%, < 6. 4) Hu Tot HU npyroi
X1+ X9 >3

X1 >0, X2 >07?

71. Bxogsat mu mianbl X =(L,1) u X=(4,7) B

MHOXECTBO JonycTuMbIX nianoB 3JII1 ¢ cu-

CTEMOM OrpaHUYEHUH: 1) Tomko X=(11)
— 2% + Xy <2; 2) Tompko X=(4,7)
X —3Xy >—9; 3) MU Tot u npyroit }
Axg +3x, < 24. 4) Hu Tot HUM npyroi

X1 >0, X2 >07

72. CKOIBKO JOMONHUTEIBHBIX TEPEeMEHHBIX

BBOAMTCS NPU PELICHUH CUMIIJICKCHBIM METO-

nom 3JIIT ¢ cuctemolt orpaHuyeHui 1) 4
5X1 —2Xp —2X3 =3; 2) 3

Xq +3Xp + X3 24; 3) 2
4) 1
3% — Xo + X3 <12,

X]_ZO, X2 20, X3 >0?

73. OOuee perieHue CHCTEMBI OrpaHudeHui | 1) (5;1; 2; 0; 0)

npu ontumansHoM maHe 3JIII, momydenHoe | 2) (0;5; 1;0; 2)

CUMIUIEKCHBIM ~ METOJIOM, umeer  BuA | 3) (5;0;1;0;2)

X2 =9—X —2Xy; X3 =1+3%-X4; | 4) (5;1;0;0;0)
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Xg =2—X +X4. KakoB ontumanpHbli I1aH
3JII1?

74. CHUMIUIEKCHBIM METOAOM HaWIE€H OITH-

MaJbHBI [iaH X = (2,0;5;4;0) pma 3JIII c | 1) 7
1eneBoil pyHKIMeH 2) 11
F:Xl+2X2 +3X3—)maX. 3) 13
Uemy paBHO HaumOoblllee 3HAUYCHUE IIETEBOM 4) 17
¢byukumu B toi 3JII1?
75. CHUMIUIEKCHBIM METOJOM HaMJIEH OITH-
MaJIbHBIH TUIaH X = (1,0;6;0;2) mna 3JIII c | 1) 8
1eNneBol (pyHKIUEH 2) 15
F :2X1+3X2 + X3 —min. 3) 10
UeMy paBHO HaWMEHbIIIEE 3HAYCHHE IICIICBOM 4) 0
¢yHkuuu B aTo 3JII1?
76. MakcuManbHOE 3HaYCHHE IIeNIeBOH (yHK-
LUK Z = X{ +5Xy NP OrpaHHYeHHsX 1) 14
X1 + Xo <6, 2) 16
3) 22
X1 <4, paBHO... 2) 30
X1 =0,%x, =0,
ZZJ.IP"IFI.)'a.chopTHasI 3aaua OyJeT 3aKphITOMH, 1) a=40, b=40
50 | 60+b | 200 2)  a=40, b=20
1004a |7 |2 |4 8)  a=40, b=30
4) a=40, b=10
200 3 |5 6
78. TpancnopTHas 3a1a4a OyeT 3aKPBITOH,
€ClIM ... 1) a =55, b=80
30 | 100+b 2) a=55, b=65
20 3 |9 3) a=55, b=70
30+a |4 |1 4) a=55, b=75
100 |6 |8

79. MakcuMuH — 370. ..

1) 1ieHa urpsl
2) MaTpwuIia Urpbl

3) HUOKHSISL LIeHa UTPBI
4) BepxHsis LieHa UTPbI

80. Munumakc — 370...

1) ieHa urpol
2) MaTpuLa UTPBI

3) HYOKHSISL LieHa UTPBI
4) BepXHsis LIeHa UTPbI

81. HuxHss 1ieHa MATPUYHON MIPBI, 3a1aHHON | 1) 2
. (2 5 2) 6
IUTATEKHONW MaTpHIIeH , paBHa... 3) 4
6 4
4) 6
82. BepxHsis 1leHa MATPUYHON UTPHI, 3aaHHON | 1) 4
. (15 2) 5
TUTATEKHONW MaTpHIIeH 4 3) paBHa... 3) 3
4) 61
83. Haiitu ueny  MaTpuuyHOW  Wrpsl | 1) 0,1
2) 0,1
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(24 -1 3)
Q= _10 sj 4)

0,2
0,3

PA3JIEJI 4. TEOPUS BEPOATHOCTEN I MATEMATHUYECKAS CTATUCTUKA

3ananue BapuaHTel 0TBETOB
84. Uucno pa3mMeriennii u3 N mo K onpeaensiercs 1) Arlf _ k! 3) Af'f _ n!
o gpopmysie ... n! (n—k)!
Kk n k _
2) An:E 4) Ay =(n-k)!
85. Yuco coueranuii u3 N 1o K onpenensercs mo 1) ck__n 3 k__n
opmyre " T (n—K)tk! " (n—k)!
2) ck= E: 4)  ck=krn-k)
86. CKOJIBKO Pa3JIMYHBIX YEThIPEX3HAYHBIX YHCEI 1) 8 3) 8
MO>KHO cocTaBuTh U3 1udp 1, 2,3,4,5,6,7 .8 4 41.41
IIPU YCJIOBHH, UTO KaXKaasi udpa B 0003HAYCHUN 2) 4 4) 6l 5) 8
yucna Berpevaercs 1 pas?
87. KonndecTBo crioco00B, KOTOPHIMH MOKHO 1) 1024 2) 216
paccTaBUTh 6 pa3IMYHBIX KHUT HA MOJIKE, PABHO 3) 12 4) 720 5) 36
88. KommgecTBo crioco00B, KOTOPHIMH MOKHO 1) 78
BBIOpaTh 3 CTy/CHTa U3 9, PaBHO ... 2) 91
3) 84
4) 80
89. BeposiTHOCTH JTOCTOBEpHOTO COOBITHSI paB- | 1) 1 3) -1
HA... 2) 05 4) 0
90. JlBa crpenka MPOU3BOASAT MO OJHOMY BBI- | 1) 0,40
crpeny. BeposTHOCTh momnajganus B 1€ IEPBOTO | 2) 0,95
u Broporo crpenkoB paBHbl 0,8 u 0,75 cootBet- | 3) 0,55
cTBeHHO. Torma BeposITHOCTH TOTrO, YTO IEeNb Oy- | 4) 0,60

JIeT TOpa)KeHa, paBHa. ..

91. bpocarot aBe MoHeThl. CoObITHE A — «Tepd Ha
nepBoii MoHeTe» U B — «indpa Ha BTOpOI MOHE-
TE» SIBJSIFOTCA. . .

3) HECOBMECTHBIMH
4) HE3aBHUCHUMBIMHU

1) coBMecTHBIMU
2) 3aBUCHMBIMU

92. UrpasbHast KOoCTh OpocaeTcst onuH pa3. Torga
BEPOSITHOCTh TOT'0, YTO HAa BEpXHEH IpaHU BhINa-
JICT HE MCHEE MSATH OYKOB, PaBHA. ..

1/3
5/6

1) 1/6 3)
2) 1/2 4)

93. Cayuaitnbie coObiTHst A, B, yaoBieTBOpsIO-
e yerosusim P(A) = 0,3, p(B) = 0,5, p(A+B) =

0,8 He aBusArOTCA. ...

1) coBMeCTHBIMU
2) HECOBMECTHBIMU
3) 3aBHCUMBIMU

4) HE3aBUCUMBIMHU

94. BeposiTHOCTh nosiBiieHust coObiTust A B 10 He-
3aBUCUMBIX HCIBITAHUSAX, MPOBOJAUMBIX IO CXEME
bepuymnnmu, paBna 0,6. Torma nucrepcusi ymcia
MOSIBJIGHUM 3TOro COOBITHS paBHA...

1) 0,24
2) 2.4
3) 0,12
4) 1,2

95. Crpaxyerca 1200 aBTOmMOOMIIEH; cunTaeTcs,
YTO KaKABII M3 HUX MOXET MONacTh B aBapuIo ¢
BeposATHOCTHIO 0,01. /17151 BeIYMCIIEHUS! BEPOSATHO-
CTH TOTO, YTO KOJMYECTBO aBapHil cpenu Bcex

1) wuHTerpanbHyro Gopmyity Myaspa -
Jlanmaca
2) dopmyny Ilyaccona
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3aCTpaxOBaHHBIX aBTOMOOMJIEH OyneTr B Ipome-
xKyTke oT 20 1o 100, caegyeT ucnoib3oBaTh. ..

3) dbopmyny baiieca
4) (dbopMyITy TOJTHOW BEPOSTHOCTH

96. A B,C — momapHo He3aBHCHMBIEC COOBITHS.

Ux Bepositnoctu: p(A) = 0,4; p(B) = 0,8; p(C) = 1) 0,24 3) 032
0,3. YKaxxuTe COOTBETCTBUE MEKY COOBITHSIMU U 2) 0,096 4) 0,12
UX BEPOSITHOCTSIMH:
1. A-B 2. A-C  3.B-C 4. A-B-C
97. B nepBoM sinmke 7 kpacHbIX U 11 cunux ma- | 1) 11+9 3) E[E )
POB, BO BTOPOM — 5 KpacHbIX ¥ 9 cunux. U3 mpo- 18+ 4 218 14
M3BONBHOTO AIIMKA JOCTAIOT oMK map. Bepoat- | 2y 11 9 g) 11 9
HOCTb TOI'0, YTO OH CUHHUH, paBHa... 18 14 18 14
98. C mepBoro cranka Ha coopky moctymaet 40%, | 1) 0,015
co BToporo 60% Bcex neraneit. Cpenu aeraieid, | 2) 0,016
NOCTYNHBIIMX C NepBoro craHka 1% OpakoBaH- | 3) 0,014
HBIX, CO BTOporo 2% OpakoBanHbix. Torga Bepo- | 4) 0,03
ATHOCTh TOTO, YTO TMOCTYNHUBIIAsA Ha COOpPKY jae-
TaJb OpakoBaHHAsl, paBHA...
99. YcTpoiicTBO mpeacTaBisieT coO0 mapaiesb- 1 3
HOE coe/IuHenue daementos S,,S,,S, ) (1-p)

2) 1-3p

3) 1-p°

4) p’
Kaxxplii U3 HUX MOXET BBIUTHU U3 CTPOS C BEPO-
ATHOCTBIO P. DYHKIMOHMPOBAHHWE CUCTEMBI
HapyIIaeTCs, €CIM BCE OHU BBIXOIAT HX CTPOSL.
Toraa BepossTHOCTH MpaBUIIBLHON pabOTHl yCTPOii-
CTBa paBHA...
100. [To xakoii hopmyJie BEIYUCIISIETCS MaTeMa- 1) M(X)=py+ps+...pn
TAYECKOE OXKUIAHNUE NTUCKPETHON CIIy4ailHOM Be- n n
MauHbl X, 31aHHOM PSAZIOM Pacpe/ieNeHus? 2) M(X)= pory 3 MX)=3Ixp

i=1 i=1
4) M(X)=x+ X +...X,

101. Ynpomennas hopmyia BEIYACICHHS TUC-
IIEPCUM CIIy4aiHOW BeIMYUHBI X UMEET BUJ ...

1) DX = M(X?) - 2MX
2) DX = M(X?) — (MX)?
3) DX = MX —+/MX

4) DX = M(X?) - MX

102. Ilycte X muckpeTHas ciiydaiiHas BEJIMYWHA,

3aJlaHHas  3aKOHOM pacIpeneicHuss BeposTHO- | 1) 2,2

CcTei: 2) 2
X -1 3 3) 1,4
p 04 |06 4) 1
Torpa MaTemMaTn4eckoe OKUJaHUE ATOW CiIydam-

HOM BEJINYMHBI PABHO. ..

103. [TuckperHas ciy4aitnas BenndyuHa X 3aaaHa | 1) -0,2

3aKOHOM pacipejiesIeHusl BEpOITHOCTEH: 2) 0,3
X|-2 |-1 |0 |3 3) -04
p|01/03|/02|04 4) 0,8

Torga MaremMaTHdeckoe OXHUIAHUE CIydauHOU
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BEIMYMHBI ¥V = 4X — 2 paBHO...

104. BeposTHOCTb MOSIBJICHUS HEKOTOpOro codoel- | 1) 4,8; 24
THS B KaK7I0M U3 30 He3aBUCHUMBIX HCHbITaHusX, | 2) 2,4; 4,8
MPOBOAMMBIX 10 cxeme bepuymu, paBua 0,8. To- | 3) 24; 48
r1a MareMaTHYecKkoe OXujaHue u jgucnepcus | 4) 24; 2,19
YHCiIa TMOSIBJICHHH 3TOTO COOBITHSI B MCIBITAHUSIX
paBHa...
105. I'paduk MIOTHOCTH pacHpeeeHns BeposT-
HOCTEM HENPEPBIBHON CIIy4ailHON BEJIMYUHBI X, 1) 0,20
pacnpeesIeHHOW paBHOMEPHO B MHTEpBaIe (- 2) 1
1;4), umeeT BU: 3) 0,25
ot 4) 0,33
a
] i
—a +e >
-10 4 X
Torna 3HaueHue a paBHo...
106. HenpepeiBHast cirydaiiHas BeqMyuMHa X 3a- 1) 1
JlaHa WHTETpajJbHOW (QYHKLMEH pacmpeneneHus 2) 2
BepositHocTeil F(X). Torna 3nauenue C paBHO... 3) 3
0, x<2,
F(x)=4Cx—-4, 2<x<2,5, 4) 4
1 X>2,5.
107. ITo kakoii hopmyiie OMpEEIAETCS TUIOT- 1) f(0=1- Je 3) f(x) = e
HOCTb pacnpenenenus f(X) ciy4daiiHoN BETHYHHBI
X, pacipeeeHHOil 10 IoKasaTenbHOMy 3akony, | 2) f(X)=1- e 4 f(=ae
pu x > 0?
108. ITo xakoit popmyiie onpenensercs mioT- 1 - (x-a)
HOCTb pacnpeneneaus f(X) cny4yaiiHON BETHYHHBI 1) f(x)=———e © 3)
X, pacnpeieneHHOM 110 HOPMaJIbHOMY 3aKOHY? V2n e
1 - ):2
f(x) o2 e
L - (x-a)?
2) _ o2 4)
f(x) ey e
(x-a)°
fx)="te =
c
109. HenpepriBHas ciiydaiiHas BenmuunHa X 3a1a-
Ha TUIOTHOCTBIO pACIpEACICHUs BeposTHOCTEH | 1) 12,5
f(x) = 1 e*(xgg)z Torma aucnepcus | 2) 25
52~ 3) 4
5TOH HOPMAlIbHO paCHpPENENIEHHON ciydaiiHoi | 4) 5
BEIMYMHBI paBHA. ..
110. HenpepbiBHas ciydaiiHas BerMdnHa X 3aja-
Ha IUIOTHOCTBIO PACIPEEIIEHUS BEPOATHOCTEN 1) 18
_(x-4)? 2) 3
f(x) = 1 e 18 . Torma maremaTHueckoe 3) 9
3Var 5y 4

O’KMJIAaHUE 3TOM HOPMAJIBLHO PACIIPENEIICHHON
CIIy4alHOW BEJTWYHUHBI PaBHO. ..

111. 13 renepanbHOM COBOKYITHOCTH M3BJI€YEHA
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BBIOOpKA 00beMa N=63:
i | 112 |3 |4
ni| 10| 9 8 | na

Torma N, paseH...

1) 24
2) 63
3) 36
4 6

112. Cratuctuueckoe pacrpeneieHue BBIOOPKHU
HWMEET CJIEAYIOIINN BUI:

Xi |2 1518 |9
ni| 34|64
Tornga oTHOCHTENBHAS YacTOTa BApHAHTHI X3 = 8
paBHa...

1) 6 3) 817
2) 1117 4)  6/17

113. [lana BeiOOpka oobema N. Ecim kaxabIii ee
AJIEMEHT YBEIIMYUTh B 5 pa3, TO BEIOOPOUHOE
cpenHee...

1) yBenuuurcs B 25 pa3
2) ymeHpIIMTCSA B 5 pa3
3) HEe U3MEHUTCSA

4) yBenmuurcd B 5 pas

114. Jlana Bei0Opka oobema N. Eciii 3HaueHue
MpHU3HAKa Y KKIOTO JIEMEHTAa BRIOOPKH YMEHB-
IIATh HA 7 €IWHUIL, TO BEIOOPOYHASI TV CIIEPCHS . ..

1) He u3MeHuTcs

2) YMEHbBIIUTCS HA 7 €AUHUIL
3) ymeHbluTCA B 7 pa3

4) yBenuuuTCA HA 7 SIMHUIL

115. Tana Bb1Oopka oobema N. Eciiu 3HaueHue
MIpU3HAaKa y Ka)KJO0ro 2JIEMEHTa BEIOOPKU YMEHb-
IIUTh B 8 pa3, TO BEIOOPOYHAsS AUCIIEPCHS ...

1) HeusMeHHUTCS

2) ymenbmmtcs B 64 paza
3) yMmeHbIIUTCS B 8 pa3
4) yBenu4uTcA B 8 pas

116. U3 reHepanbHOW COBOKYIHOCTH H3BiedeHa | 1) 15
BbIOOpKa 00bema N = 50. Haiigute yucno Bapu- | 2) 5
aHT Xj = 4 B BBIOOpKE, €CJIM MOJMIOH YacToT ume- | 3) 18
eT BUJ 4) 25
ik
N
TIEAR Ve
ar-—-4 11
—t
0" 1 2 3 4 X
117. Ilo BeIOOpKe 06beMa N=100 nmocTpoeHa ru- 1) 8
CTOrpaMMa 4acToT: 2) 22
%i 3) 3
4) 12
224---------
174+--------f----
a4+ ---
3
0 2 4 6 8 Xj
Torna 3HaueHue a paBHoO...
118. 13 renepanbHOi COBOKYITHOCTH H3BJI€YEHA 1) 14
BbIOOpKA N = 50, MOJMIOH 4acTOT KOTOpoit umeer | 2) 15
3) 16




26

i
: i g

o' 1 2 3

X

Y

BUJL
Torna uucno Bapuant X, =4 B BBIOOPKE PaBHO...

119. IIpoBepeHo 5 usmepenuit (6e3 cucremaTHye-

. o 1) 9,25 3) 76
CKUX OHIMOOK) HEKOTOpPOW CiyyallHOW BETUYMHBI
(B Mm): 4; 5; 8;9; 11. Torna HecMeleHHas OICH- 2) 8 4) 74
Ka MATEMaTHYECKOT0 OXKHJIaHUs PaBHA. ..
120. B pesynbTaTe M3MepeHH HEKOTOPOil pu3u- 1) 3
YECKOM BeJNMYMHBI OHUM Tpubopom (0e3 cucre- 2) 4
MAaTUYECKUX OLIMOOK) MOJYYEHBI CIEAYIOIINE pe- 3) 13
3ynbTaThl (B MMm): 11, 13, 15. Torna HecMmenieHHas 4) 8
OLIEHKa AMCIIEPCUH U3MEPEHUN paBHa. ..
121. VcnpaBnenHas BHIOOPOYHAS CTATHCTHY ECKast 5 O'r% > N o
JWCTIepCHs onpenensercs no Gopmyie... 1) o= n-1 3 o= n_1°n
2

2) 32 = O-Tn 4) 2 = n—_loﬁ
122. JIns Be16OpKH 00BbemMa N=12 BpIYMCIIEHA BBI- 1) 120 3) 150
oopounas qucnepcust D=132. Torna ucnpasieH- 2) 121 4) 144
Hasl BEBIOOpOYHAs JUCIIEPCHS S 2 paBHa
123. ToueyHas oleHKa MAaTEMATUYECKOTO OXKHUJa- 1) (10:10,9) 3) (9,4 : 11)
HHUSI HOPMAaJIbHOTO pacmpeneneHus pasBHa 11. 2) (9 6" 10,6) 4) (95: ’12 5)
Torma ero WHTEpBaibHas OLEHKA MOXET UMETh T R
BHJI. ..
124. Mona Bapuanuontoro psiaa 1,4,5,5,6,8,9 | 1) 5 3) 1
paBHa... 2) 9 4) 4
125. Ecau ocHOBHAst TUIIOTE3a UMEET BU/I 1) H,:a>10 3) H,:a=>20
H, :a =20, TO KOHKYPHDPYIOIIECH MOXKET ObITh 2) H,:a>20 4) W, :a<20
TUIOTE3a. . .
126. Eciiu ocHOBHasi TUIIOTE3a UM EET BU/T 1) Hy:6? <1 3) Hi:o? =1
Ho : o2 =1, TO KOHKYPHUPYIOIIEeH MOXKET ObITh 2) Hy:o?=3 4) Hy:0? <1
TUIOTE3a. . .
127. BeibopoyHOE ypaBHEHHUE IMAPHOW PErpeccHu 1) 0.6 3) 06
umeerT B Y = —3+2X. Torna BEIGOPOUHBIA KO- 2) _é 2) 2’

3G OUIMEHT KOPPESLUU MOXKET OBITb. ..

128. BepositHOCTh OmmMOKH 1-r0 poma mpu mpo-
BEPKE CTATUCTUYECKUX THUIOTE3 Ha3bIBACTCH. ..

1) MOIIHOCTH KpUTEPHUS

2) creneHb cBOOOIBI

3) ypoBeHb 3HAYUMOCTH
4) cTaTUCTUKA KPUTEPUS

129. Tlpu mocTpoeHUU BBIOOPOYHOTO YpaBHEHHS
MPSIMON PErpecCU BBIYUCIEHBI BEIOOPOYHBIN KO-
s durent koppensuu g = 0,75 u BEIOOpOYHBIE
c.k.0. ox = 1,1, oy = 2,2. Torga BEIOOPOUHBI KO-
a¢dunment perpeccun Y Ha X paBeH...

1) 05
2) 15
3 1

4) 0,375
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OIIK-1

Tun 3aanuid: 3aKpbITHINA

Kax naspiBarorcst popmyisl Buga Xj = ), mpuMeHsieMble Ul PEIICHUS CHCTEM JIMHEM-
A

HBIX YpaBHEHUI uepe3 onpeaenuTenu?
1.  ®opmyisl TPEYrOJIBHUKOB
2. ®opmynsl Kpamepa
3.  ®opmynsl ['aycca
4.  ®opmyisl Jlanmaca

Tun 3axanuii: 3aKpbITHII

Kaxk HazpiBaeTcs cucreMa JMHEHHBIX YPaBHEHHM, B KOTOPOM BCEe CBOOOHBIC WICHBI paB-
HBI HYJIIO?

1. OgHopoaHas

2. Onpenenennas

2. HeonnopoaHas

4. Knaccuueckas

Tun 3aaHuii: OTKPBITHIA

2
X“ -1
Haiitu Touky paspeiBa ¢yHkuum Yy = ———.
X+ 2
Tun 3axanuii: OTKPBITHIN
. AX? + 3x
Haiitu penen lim —.
Xx—o 2X° 4+ 8
Tun 3aaHuii: OTKPBITHIA
. sinx
[Ipenen lim —— =1 nasweBaetcs IIEPBBHIM MPEIEIOM.
x—0 X

Tun 3axaHuii: OTKPBITHIN

Haiiti 3Hauenue npon3BoaHol QyHkuuu Y = 2X3 + X2 + 7 B Touke x=1.

Tun 3axanuii: OTKPBITHIN

Haiiti Touky Munumyma pyHkuuu Y = X2 —8x.

Tum 3aaHuii: OTKPBITHIA

Haiitn yacTHY0 IpPOM3BOAHYIO BTOPOTo nopsaka Z ;x byHkuun Z = X2 + y3.

Tun 3axanuii: 3aKpbITHII
Kaxkoit MmeTon mpuMeHsieTcst U1 BBIYUCIICHUS HEONPEASICHHOT 0 HHTEerpaia fx sinxdx ?

1. Meron moAgcTaHOBKHA

2. MeToa UHTEr pupOBaHMsI 110 YACTIM

3. UHTerpupoBaHue palmoHaIbHBIX 1po0eit

4. InTerpupoBaHue TPUTOHOMETPHY ECKUX (PYHKIIUN
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Tun 3axaHuii: OTKPBITHIN
3
. 2 d
Brruuciuth onpenenennsiii uaterpan | X 0X.
0

Tun 3axanuii: 3aKpbITHII

Kak Ha3bpIBaeTcs 3ajaya HaXOXKJICHHUS YACTHBIX pelIeHUH nudQepeHIINaTbHbIX YpaBH e-
HUM 110 HAYaJIbHBIM YCIIOBUSM?

1. 3amaua bepuynmm

2. 3agaua JleliOHuIa

3. 3agaua Jlarpanxa

4. 3agaya Kommn

Tun 3aanuid: 3aKpPbITHII
Kakoe xapakTepucTUuecKOoe ypaBHEHHE COOTBETCTBYET JMHEHHOMY OJHOPOIHOMY M (-

{epennmansaomy ypasuenuto Y +5y ' —6y=07?
1. k* +5k +4=0

2. k?+5k-6=0
3. k? +5k=0
4.k>-6=0

Tun 3axanuii: 3aKpbITHII

2
Kak naszpiBaercs nuddepeHimanbHoe ypaBHEHUE TEPBOro MOpsIIKa y' =Y -COS X?

1. JIuneitapiM quddepeHnrnaIbHbIM ypaBHEHUEM

2. OgHopoaHbM AudhepeHIInaIbHbIM YPpaBHEHU EM
3. YpaBHEHUEM ¢ pa3aeaoIUMUCs IepPeMEHHbBIMU
4. YpaBuenuem bepuymiu

Tun 3axanuii: 3aKpbIThII

o0
Kak 3anuceiBaeTcsi HEOOX0IMMOE YCIOBHE CXOJUMOCTH YHUCIOBOIO psaa z Un ?
n=1
1. limu,>0
nN—o0
2. limu,<0
n—o0
3. lim u,=0
n—o
4. lim u,#0
n—o

Tun 3aqaHuii: OTKPBITHIA
BepositHOCTB COOBITHSI paBHA HYJIIO.

Tun 3axanuii: OTKPBITHIN
Haiit BEposITHOCTH TOTO, YTO MPH MOIOPACKIBAHUN UTPATLHOTO KyOHWKa BBITIA/IET YETHOE
YHCIIO OYKOB.

Tun 3axanuii: 3aKpbITHII



KakuMu CcOOBITHSIMH SBJISIOTCS COOBI-
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i1 A — «rep0d Ha mepBol MOHeTe» U B —

«urpa Ha BTOPOI MOHETE» MPU NMOAOPACHIBAHUU JABYX MOHET?
COBMECTHBIMHU

1.

kbW

Tun 3aaHuii: 3aKpbITHINA

HECOBMCCTHBIMH

3aBUCUMBbIMH

HE3aBHU CUMbIMHU
IMPOTUBOII0JIOKHBIMHU

[To kakoit ¢opMyse BBIYUCISAETCS MATEMATHYCCKOE OXHUIAAHUE TUCKPETHON CIydyalHOU
BENTMYMHBI X, 3aJTAaHHOHN PSIIOM pacrpeneneHus?

1.

Tun 3aaHuii: OTKPBITHIA

M(X)=3p,

i=1

M(X)=3x2p,
i=1

M(X)=3x b
M(X)= 3%
i=1

Haiitn matemaTnueckoe okujaHue JUCKPETHOM ciyyaliHOW BeaMuMHBbI X, 3a/laHHOM 3a-

KOHOM PacIpe/eJICHHUs BEPOSITHOCTEH:

X

-1

4

P

0,4

0,6

Tun 3axanuii: 3aKpbIThII

Kak n3menuTcs BI)I6OpOLIHO€ CpeaHee BI)I60pKI/I o0beMa n, ecium Ka)KI[BIﬁ QJICMCHT YBC-

JTUYUTH B 5 paz?

1. yBenuuured B 25 pa3
2. ymeHpmmuTeA B 5 pas
3. HE UBMEHUTCS
4. yBenuuurcs B 5 pas
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4. Meroauueckue MaTepuajbl, OIpeaesiONIde MPOUEeAYyPy OLleHUBA-
HMA 3HAHU, YMEeHUH, HABBIKOB U (WIN) ONBITA JAeSATeJbHOCTH, XapaKTePUu3y-
IOUIUX 3Tanbl GOPpMUPOBAHUS KOMIIETEeHIH

4.1 IToJoxenue o popMax, NEPHOAUIHOCTH H MOPSIIKE MPOBEIEHUS TEKYIIEr0
KOHTPOJISI YCIIEBAEMOCTH H MPOMEKYTOYHOM aATTECTAIHHN 00YYAI0 M XCH ©

[TonmokeHne o0 TeKyIeM KOHTPOJIC YCIEBAEMOCTH M MMPOMEKYTOYHOH aTTeCTaIlluu 00 Y-
yaroruxces I1 BITAY 1.1.01 — 2017,
[Tonoxenue o pouae onenounbix cpeacts [1 BIAY 1.1.13 — 2016

4.2 MeTtogu4ecKue yKa3aHHs M0 MPOBEACHUIO TEKYIIero KOHTPOJIS

1. | Cpoku mpoBemeHHs Tekymiero | Ha mpakTH4ecKux 3aHATUSX
KOHTPOJIS
2. | Mecto u Bpems mpoBeaeHUs Te- | B yueOHON ayAuTOpUN HA MTPAKTUUECKUX 3aHATHSX
KYILIEr0 KOHTPOJISI
3. | TpeboBanmss k TtexHuueckomy | B coorBerctBum ¢ OIl BO u paboueit mporpammoii
OCHALIECHUIO ayTUTOPUH
4, | ®.N.0. npenomaBarens (eit), | U.B. I'puanesa, I1.B. Mockanes, J.U. ®enynosa
NPOBOASAIIMX TPOUEAYPY KOH-
TPOJIs
5. | Bunu popma 3ananuit ColecenoBanue, yCTHBIN onpoc
6. | Bpewms niis BeIoOJIHEHMS 3a1aHuld | B TeueHue 3aHATHS
7. | Bo3amoxxHOCTh  HMcCHoOJIb30BaHUH | OOyYarOmIMiicss MOXKET I10JIb30BATHCS JOMOJHUTEIb-
JIOMOJIHUTEIIBHBIX MATEPUATIOB. HBIMU MaTepUaIaMu
8. | ®.1.0. npenoxasatens (eit), 06- | I.B. I'punuesa, I1.B. Mockanes, JL.U. ®exynosa
pabaThIBalOIIMX Pe3yIbTaThl
9. | MeTtoabl OLIEHKH PE3yIbTaTOB OKCHepTHBIN
10. | IIpenbsBieHUE PE3YIHTATOB Or1eHKa BBICTABJISICTCS B KYPHA/TOBOIAUTCS 710 CBEIE-
HUS 00YYaIOIUXCsl B TEUCHHE 3aHATUS
11. | Anemsanus pe3yJIbTaTOB B nopsiake, ycTaHOBJIEHHOM HOPMaTUBHBIMH JOKYMEH-
TaMU, PEryJIUPYIOIMMU 00pa30BaTelbHBIA MpoliecC B
Boponexckom 'AY

4.3 Kiroun (0TBeThbl) K KOHTPOJIBbHBIM 3aIaHUSIM, MaTepuajiaM, He00X 0-

JTUMBIM JJI1 OLCHKHU 3HAHUN

OTBeThbI K TECTOBBIM 3aJaHUsAM: 1.4); 2.3); 3.1); 4.4); 5.3); 6.2); 7.2); 8.3); 9.4);
10.2); 11.1); 12.4); 13.1),3); 14.4); 15.1); 16.2); 17.3); 18.3); 19.2),4); 20.2); 21.4); 22.
1),3); 23.4); 24.2); 25.2); 26.1); 27.2); 28.1); 29.2); 30.3); 31.1); 32.4); 33. 3); 34.1),
35.1); 36.4); 37.4); 38. 4); 39.2); 40.4); 41.1); 42.1); 43.3); 44.3); 45.4);, 46.2); 47.
2); 48.2); 49.2); 50.4); 51.1); 52.2); 53.3); 54.4);55.1); 56.1); 57.3); 58.1),2); 59.1);
60. 3); 61.2); 62.3); 63.3); 64.3),4); 65.1); 66.2); 67.2); 68.2); 69.3); 70.2); 71.1);
72.3); 73.2); 74.4); 75.1); 76.4); 77.3); 78.4); 79.3); 80.4); 81.3); 82.1); 83.3;84.3),
85.1); 86.1); 87.4); 88.3); 89.1); 90.2); 91.1),4); 92.3); 93.1); 94.2); 95.1); 97.3);
98.2); 99.3); 100.3);101. 2); 102.3); 103. 4); 104. 3); 105.1); 106. 2); 107. 4); 108. 3); 109. 2);
110. 4); 111. 3); 112.4); 113.4); 114.1); 115.2); 116.1); 117.1); 118.2); 119.4); 120. 4);
121.3); 122.4); 123.4); 124.1); 125.2); 126.4); 127.1); 128.3); 129.2).

PeueH3eHT: I1aBHBIN COBETHUK OT/EIa HHPOPMAIIMOHHOM 0€30MacHOCTH MPaBUTEIHCTBA
Bopounexckoit obnactu Psmonos K. 4.
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