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1. IMacnopT ¢oHIA OLIEHOUYHBIX CPECTB

B pesynbrare ocBoeHUs AUCHUILIMHBI «MaTeMaTHKa» OOYYarolIMiCs TOJIKEH 00JajaaTh
npeaycMmotpeHHbpiME PI'OC CIIO mo cnenuansHocTH 31.02.03 JlaGopaTtopHas JuarHOCTHKa

(6a3oBas

MOATOTOBKA)  CICAYIOIIMMU  yMCHHUSIMH, 3HAaHUSMH, KOTOpble  (OPMHUPYIOT

HpO(beCCI/IOHaJ'IBHBIe n 06HII/IC KOMIICTCHI U

1. YMeTh:

V1. pemiats npuKIagHbIe 33241 B 007aCTH MPO(ecCHOHATBHOM 1eATeIbHOCTH.

2. 3HaTh:

31. 3HayeHMe MaTeMaTHKH B 00JIaCTH HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH M IIPU OCBOCHHU

IIICC3;

32. OCHOBHbIE MAaTEMAaTHYECKHE METOJbl pEIICHHUs NPHUKIAIAHBIX 337ad B 00JacTH
npodeccHoHaABLHOM IeATEIBHOCTH;

33. OCHOBHBIE TIOHSTHS © METO/bI TEOPHUH BEPOSITHOCTEH U MATEMATUYECKOM CTATUCTHKH;

34. OCHOBBI HHTETPATBHOTO U TU(HEPEHIINATEHOTO HCUUCICHHS.

dopMma aTTecTAIIUH MO JUCHHUIINHE: TUPPEPEHITUPOBAHHBIN 3a4eT.

Kona HaumeHoBaHue pe3ysibTaTa 00yueHHs
OO0111e KOMIETEHIINH
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JIEATENILHOCTh, BBHIOMPATh THUIIOBBIE METOIBI H
COCOOB! BBIOJHEHUS NPOQPECCHOHANBHBIX 33/1a4, OLlEHUBATh UX 3(PPEKTUBHOCTD
1 KayeCcTBO
OK 4 OcymiecTBiATh TMOMCK W HWCHOJb30BaHWE HWHPOPMALUHU, HEOOXOTUMON IS
3¢ (GEKTUBHOIO BBINOIHEHUS MPOPECCHOHATBHBIX 3a/1a4, NMPO(ecCHOHAIBHOIO M
JIMYHOCTHOT'O Pa3BUTUS
OK5 Hcnonbp3oBars UH(POPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH B
poecCHOHALHOM IEATEIIBHOCTH
ITpodeccronanbHble KOMIIETEHIIUU
[IK 1.2 | [IpoBoguths 5abopaTopHble OOIIEKIMHUYECKUE HCCIIEIOBAHUS OMOIIOTMYECKUX
MaTEpHAJIOB; Y4aCTBOBATh B KOHTPOJIE KAUECTBA
I1K 1.3 PeructpupoBats pe3yabTaThl 1a00paTOPHBIX OOUIEKIMHUYECKUX UCCIIeI0BaHUIN
[IK2.3 | [IpoBoauTh o0OUMI aHaIM3 KPOBM U JOMOJHHUTEIbHBIE TI'€MaTOJOTMUYECKHUE
MCCIIEIOBAHMsI; Y4aCTBOBATh B KOHTPOJIE KauecTBa
I1K 2.4 | PeructpupoBath MOJIy4E€HHBIE PE3YIbTATHI
[IK 3.2 | [IpoBoauTe JnabopaTopHble OWMOXMMHYECKHE HCCIEIO0BaHUS OHOJIOTMUYECKUX
MaTepUajIoB; Y4aCTBOBATh B KOHTPOJIE KauecTBa
I1K 3.3 | PeructpupoBatrh pe3ynbTaThl OMOXUMHUYECKUX UCCIIETOBaHUN
[IK 4.2 | [IpoBoguth Js1abopaTOpHblE MHUKPOOHMOJIOTMYECKHE U  HUMMYHOJIOIMUYECKHE
UCCIIeIoBaHUsI OMOJIOTMUYECKUX MaTepHalioB; MPoO0 OOBEKTOB BHEIIHEH cpenbl U
MUIIEBBIX MPOJYKTOB; Y4aCTBOBATh B KOHTPOJIE KaueCcTBa
IIK 4.3 | PeructpupoBath pe3yapTaThl IPOBEJEHHBIX UCCIEA0BAHNUN
[IK 5.2 l'oToBuTH mpenapaThl A J1aDOPATOPHBIX TUCTOJOTMYECKUX HCCIIEOBAHUN
OMOJIOTMYECKUX MAaTEPUAJIOB M OIICHUBATh UX KAaUY€CTBO
ITK 5.3 PeructpupoBaTh pe3yabTaThl TUCTOIOTHYECKUX UCCIEOBAHMIT
IIK 6.2 | [IpoBoauTh 0TOOP Np0oO 0OOBEKTOB BHEIIHEH CpeJibl U MPOTYKTOB MUTAHUS
I1K 6.3 | [IpoBouTh 1JaGOpaTOPHBIE CAHUTAPHO-TUTHEHUYECKUE HCCIIeIOBAHUS
11K 6.4 PeructpupoBars pe3ynapTaThl CAHUTAPHO-TUTHEHUYECKUX HCCIENOBAaHUMN




2. Pe3yJbTaThbl OCBOEHHS IMCHUILIHHBI, MOJIekKAIHe TPOBEpPKe

B pe3ynbTare arrecTanuu 10 JAUCLHUIUIMHE OCYLIECTBIISIETCS KOMIUIEKCHAsl MPOBEpKa CIEIYIOIINX
YMEHHI U 3HAHUH, a TaK)Ke AUHAMUKa (OpMHUPOBaHUS OOIINUX U MPO(ecCHOHATBHBIX KOMIETEHIIHIHA:

Pe3yabTarsl 00yyeHus

OcHOBHBIE TOKA3ATeJIH
OIIEHKH pe3yJibTaTa

Buabi u popMbl KOHTPOJISE

Hepeqeﬂb 3HaHHﬁ, 0CBAMBACMbIX B paMKaxX TUCHHUIIJIHHBI

31. 3gaueHne MaTeMaTUKU B
obnactu mpodeccHoHATBHON

3HaHKMe 3HAYCHUS MATEMATHKH B
obrmacth  TMPOdEeCCHOHATBHON

NeATEIIbHOCTH u MpU | JEATEIBHOCTH U MPU OCBOCHUHU
ocsoernuu I1IIICC3; IIIICC3

32. OcHoBHBIC | 3HAHHE OCHOBHBIX
MaTeMaTUYeCKHe METOJIbl | MAaTEMAaTHYECKUX METOJI0B
perieHus: MPUKIAIHBIX 3a/1ay | PEIICHUS MPUKIATHBIX 3a7a4 B
B obnactu | obmactu  mpodhecCUOHATBHOM
npodecCuoHAIbHON JIeITeIIbHOCTH

NeSATeIIbHOCTH;

33. OcHOBHbIC NOHATHS U | 3HAHWEC OCHOBHBIX IIOHATHM U
METO/IbI TEOPUU | METO/IOB TEOPUHU BEPOSITHOCTEH
BEpPOSITHOCTEH U | ¥ MATEMaTHYCCKOU CTAaTUCTUKU
MaTeMaTHICCKOM

CTaTUCTHUKH,

34. OcHOBBI MHTErpajbHOIO | 3HAaHHE OCHOB MHTErPAIbHOIO U
u muddepennmanbHoro | tuddepeHInaIbHOTO
HWCUYHCIICHHUSI. HMCUYNCIICHUS

Hepeqenb YMEHHﬁ, 0CBAMBACMBIX B paMKax JUCHHUIIJIHHBI

V1. Pemars
3aJauu B
npo¢ecCuOHAITBHON
JeSITEIbHOCTH

MIPUKJIATHBIC
oOJactu

YMeHue IpaBWIBHO pelaTh
NPUKIIAJHBIE 337a4l B 00JIaCTH
npoQeCCHOHAIBHON
JESITEIIBHOCTH

Texkymmii KOHTPOJIb:
YCTHBIN OIIPOC;
penieHue 3a1ay;

— TECTHPOBAHHE;

— CO3JaHHE  Npe3eHTaIH,
pedepaToB, MPOEKTOB;

— OIICHKA pE3yJIbTaTOB
BBITTOJIHEHHUS
CaMOCTOSATENILHON paboTHI;

— OIICHKA pe3ynbTaToB
paboThl Ha MPaKTHYECKUX
3aHATHAX

PyOeskHbIii KOHTPOJIB!
— KOHTpOJbHAs paboTa;
— JIMarHOCTHYECKOe
TECTUPOBAHUE

IIpomekyTounas
aTTecTamus:
nuddepeHITMPOBaHHBIN 3a4eT

@DopMBI U METOJBI KOHTPOJIS U OIEHKU PE3yIbTATOB OOyUEHUS! MO3BOJIAIOT MPOBEPATH Y
obOyyaromerocs GopcUpPoOBaHHOCTH OOITUX KOMIIETCHITHH.

Pe3yabTaThl (OCBOCHHBIE

KOMIIeTEeHIIMH)

o0uMe U NpogecCHOHAILHbBIE

OcHOBHBIC TOKA3ATEJIH
OIleHKH pe3yJbTara

q)OprI N METOAbI KOHTPOJIs
H OICHKHU

OK 2. Oprann3oBbIBaTh
COOCTBEHHYIO JESTEIHHOCTD,
BbIOMPATh TUIIOBBIE METOJbI U
CIIOCOObI BBITIOJTHEHU S
npodecCHOHATBHBIX 33724,
OlLIeHUBATh UX 3 (HEKTUBHOCTH
1 Ka4yecTBO.

YMeTh BHIOUpaTh U MPUMEHSTH
METOABl M CHOCOOBI PEIICHHS
npodeccHoHaNbHBIX 33aa4 MPU
MIPOBEICHUHT
npodUIaKTHIECKUX
MEpONPHUSTHI;

yMEThb OILICHUBATH
3¢ (HEeKTUBHOCTE U KadeCTBO
BBITIOJTHCHUS
npoeCCHOHATIBHBIX 3a/au.

DKcrepTHOE HAOIOICHUE U
OILICHKA Pe3yJbTaTOB:
YCTHOTI'O OIIpOCa;
peleHus 3a1ad,
TECTUPOBAHUS;

CO3JaHus  IPE3CHTALNH,
pedeparoB, MPOEKTOB;
BBITTOJIHEHU L
CaMOCTOSITENIbHOM paboTHI;
paboThI Ha MPAKTUYECKUX
3aHATUAX

OK 4. OcymiecTBasATh MOUCK

" HCIIOIb30BaHME
uHpopManuy, HEeOoOXOAUMOI
JUTSL 3¢ deKTUBHOTO

BBITIOJIHCHU S BO3JI0KCHHBIX Ha

YMeThb HaXOOUTh
HCII0JIb30BATh

uH(pOpMaIHIo TUISL
3 PEKTUBHOTO  BBITTOJIHCHUS
npodeccnoHaTbHBIX 3ajad,

n

DKcrepTHOE HAOIIOICHUE U
OIIEHKa Pe3yJIbTaTOB:
YCTHOTO ONpPOCa;

— peuieHus 3a7ad,




HETo po¢eCCUOHATBHBIX
3ama4, a TaKkKe ISl CBOETo
poheCCUOHATHLHOTO u
JIMYHOCTHOI'O pa3BUTHUA.

po¢eCCHOHATBHOTO "
JUYHOCTHOTO POCTA.

YMmeer paboratb c
WUCTOYHUKAMU  WHGOpMAIUU
(yuebHast ©  MeTOaUYECKas
JAUTEpaTypa, TMEePHOAMYECKHE
MEIMIUHCKUE W3JaHUs, CETh
WHuTepHer u ap.)

— TECTUPOBAHUSA;
— CO3JaHusd  NPE3CHTAIuH,
pedeparoB, IPOEKTOB;

— BbIIIOJIHCHUA
CaMOCTOSITENILHOM PaboTHI;

— paboThl HAa MPAKTHYECKUX
3aHATHUAX

OK 5. Hcnonw3oBaTh YmeTh JIEMOHCTPHPOBATh | DKCIepTHOE HAOJI0ICHHUE U
nH()OPMAIMOHHO- HCII0JIb30BaHUE OLICHKA pe3yJIbTaTOB:
KOMMYHHKAI[MOHHBIE nH(OPMALIMOHHO- — YCTHOTO OIpOCa;
TEXHOJIOTHU B | KOMMYHHUKAIIMOHHBIX — peumeHus 3aj1ad4,
npodeccnoHanbHOM TEXHOIOTHA B TPOLECCE | — TeCTHPOBAHUS,
NEeSTEbHOCTH. oOyueHus u B | _ CosmaHus  Ipe3eHTauMi,
npodecCuoHAIbHON pedpepaToB, POEKTOB;
NEeSTEIbHOCTH. _ BLMIONHEHMS
CaMOCTOSITENIbHOM paboTHI;
— paboThl Ha MPAKTUYECKUX
3aHATHUSAX
[IK 1.2. [IpoBonuthk | 3HaTh MPAaBWIBHOCTD | DKCHEPTHOE HAOIIOACHNUE U
nabopaTopHbIe MpoBeJeHUsI  J1a0OpaTOPHBIX | OLIEHKA PE3yJIbTaTOB:
OOUIEKIMHUYECKHE OOIICKTMHUYECKUX — YCTHOT'O OIpOCa;

HUCCIIETOBAHUS OMOJIOTHUYECKUX
MaTepHalioB, y4YacCTBOBaTh B
KOHTpOJIC KauecTBa

HUCCIIEIOBAHUN OUOJIOTUYECKUX
MaTepHajIoB

pelieHus 3a1ad,

— TECTUPOBAHUS;

CO3JaHMSl  NpPEe3EHTAIHH,
pedepaToB, MPOEKTOB;

—  BBINIOJIHEHUS
CaMOCTOSATENILHON paboTHI;

— paboThl Ha MPAKTHYECKHUX
3aHSATHUIX

[1K 1.3.  Perucrpuposatb
[PE3YIIBTATHI 1a00paTOPHBIX
OOIIEKINHUIECKUX
CCiIe10OBaHuN

YMeTh PETUCTPUPOBATH
Pe3yabTAThI 71ab0paTOPHBIX
OOIIEKTHHUYECKUX
HMCCIIEIOBAHNM.

3HaTh MIPaBUIBHOCTb
3aIIOJIHCHUSL I[OKYMGHTaHI/II/I.

DKcrepTHOE HAOIOICHUE U
OIIEHKA Pe3yJIbTaTOB:

— YCTHOTO OIpOCca;
peleHus 3a1ad,
TECTUPOBAHUS;

— CO3JaHusd  IPE3CHTALN,
pedepaToB, MPOEKTOB;

—  BBINOJHEHUS
CaMOCTOSITENIbHON paboTHI;

— paboThl Ha MPAKTHYECKHUX
3aHSATHUSIX

I[IK 2.3. IIpoBoauth o0OImIUIA
aHam3 KpOBH 5
TOMOJHUTEIbLHBIE
reMaTOJIOTHYECKHE
HCCIIeIOBaHMS; Y4acTBOBATh B
KOHTpOJIC KauecTBa

3HaTh MPAaBUIBHOCTb
MpoBeJIeHUs] OOIIero aHaau3a
KPOBHU U  JIOTIOJIHUTEIbHBIX
TeMaTOJIOTHYECKUX
HCCIIEN0BAHUMN

DKcrepTHOE HAOIOICHUE U
OIIEHKa Pe3yNIbTaTOB:
YCTHOTO ONpPOCa;

— pelieHus 3a7ad,
TECTUPOBAHUS;

— CO3JaHusd  NPE3CHTalUH,
pedepaToB, MPOEKTOB;

—  BBINOJIHEHUS
CaMOCTOSITENILHOM pabOTHI;

— paboThl Ha MPAKTHYECKUX
3aHATHIX




I[IK 2.4. PerucrpupoBatb
MOJIYYCHHBIC PC3YJIbTAThI

YMmeTb pErucTpUpOBaThH
TOJIYUYCHHBIC PC3YyJIbTATHI.
3HaTh MIPaBUJIBHOCTD

3aII0JIHCHUS JOKYMCHTAIIUU.

DKCIepTHOE HAOII0IeHUE U
OIICHKA Pe3YJIbTATOB:
YCTHOTO OIpOCa;
pelIeHus 3a/1a4;
TECTUPOBAHUS,

CO3JIaHUs  TPE3CHTAIIHH,
pedepaToB, MPOEKTOB;

— BBIIIOJIHCHUA
CaMOCTOSITENILHOM paboTHI;

— paboThl Ha MPAKTHYECKHUX
3AHATUIX

IIK 3.2.
nabopaTopHbIe
OHMOXHMMHUYECKHUE
HCCIIEIOBAHUS OMOJIOTHYCCKUX
MaTepHalioB, y4YacCTBOBaTh B
KOHTPOJIE KauecTBa

[IpoBoauTH

3HaTh IIPABUIIBHOCTb
[IPOBEICHUS 1a00paTOPHBIX
OMOXMMHUYECKUX HCCIEIOBAHUMN
OMOJIOrMYECKUX MaTepUaloB

DKcnepTHOE HAOIOICHUE U
OLIEHKA PE3YJIbTATOB:
YCTHOTO OIpOCa;
pelieHus 3a1adg,

— TECTUPOBAHUS;

CO3JaHMSl  NpPEe3EHTAIHH,
pedepaToB, MPOEKTOB;

—  BBITNIOJHEHUS
CaMOCTOSATENILHON paboTHI;

— paboThl Ha MPAKTUYECKHUX
3aHATHSIX

I[IK  3.3. PerucrpupoBars | YMeThb pPETUCTPUPOBATh | DKCHEPTHOE HAOIIOACHUE U
pe3ysnbTaThl  OMOXMMHUYECKHX | PE3yJbTaTbl OMOXMMHYECKHUX | OLIEHKA PE3yJbTaTOB:
nccaea0BaHuN HCCIEe0BaHUM. — YCTHOTO OIpOCa;
3HaTh IMPaBHUJILHOCTDb — pelleHusd 3a1ady,
3ar0JIHEHUS TOKYMEHTALlUH. — TECTHPOBAHHUS;
— CO3JaHus  IPE3CHTALNH,
pedepaToB, MPOEKTOB;
—  BBIIIOJIHEHHS
CaMOCTOSITENIbHOM paboTHI;
— paboThl Ha MPAKTHYECKHUX
3aHATHUSAX
IIK 4.2. ITpoBoguTh [3HATH MPAaBUIBHOCTh | ODKCHEpTHOE HAOMI0IeHHE U
nabopaTopHbIe MPOBEICHUS 71a00paTOPHBIX | OLIEHKA pe3yJbTaTOB:
MHUKPOOHOIOTHYECKHE U [MUKpOOHOJIOTHYECKUX ¥ | — YCTHOTO OIpoca;
HUMMYHOJIOTHYCCKHUC HMMMYHOJIOTHYCCKHUX — pelleHus 3aaady,

HCCIIEeTOBaHMS OMOJIOTHYECKHIX
MarepuaioB; TpPoO OOBEKTOB
BHEIIHEH Cpelbl W MHIIEBHIX
NPOAYKTOB; y4acTBOBaTb B
KOHTpOJIE KauecTBa

MCCIIETOBAaHUN OMOIOTHUYECKHUX
MaTepuaioB, Mpod 0OBEKTOB
BHEITHEW Cpeapl U MHUIIEBBIX
MPOAYKTOB M OLCHHUBATH UX
KaueCcTBO

— TECTHPOBAHUS;
— CO3JaHus  IPE3CHTALMNM,
pedepaToB, MPOEKTOB;

—  BBINOJHEHUS
CaMOCTOSITENIbHOM PaboTHI;

— paboThl Ha MPAKTHYECKUX
3aHSATHUIX

IIK  4.3. Perucrpuponars
pe3yNbTaThI MIPOBEIEHHBIX
HCCIIE0BAHUMI

YMeTh pErucTpupoBaTh
pe3yabTaThI MTPOBEAEHHBIX
HCCIIE0BAHUM.

3HaTh NIPaBUJIBHOCTh

3aIlOJIHCHUS JOKYMCHTAIIUU.

DKcrepTHOE HAOIIOICHUE U
OIICHKA Pe3yJIbTATOB:

— YCTHOTO OMpOCa;

— pelieHus 3a7ad,

— TECTUPOBAHMS;

— CO3JaHusd  NPE3CHTaIUH,
pedepaToB, MPOEKTOB;




—  BBINOJHEHUS
CaMOCTOSITEIIbHOW PaboTHI,

— paboThl HAa MPAKTHYECKUX
3aHATHIX

[IK 5.2. I'oroBUTH mpenapaTsl
e na0opaTOPHBIX
THCTOJIOTHYECKUX
HCCIICIOBAaHUH OMOJIOTHYECKHUX
MaTepUaJIOB M OICHUBATh WX
Ka4eCTBO

YMeTh TOTOBUTH IIperaparthbl
TUISL 71a00paTOPHBIX
TUCTOJIOTHYECKUX
HCCIIEIOBAHUI OMOJIOrMYECKHUX
MaTepHUaJIOB W OILCHUBATH HX
Ka4eCTBO

DKcnepTHOE HAOIIIOICHUE U
OLICHKA PE3YJIbTaTOB:
YCTHOTO OIPOCa;
pelieHus 3a1adg,
TECTUPOBAHUS;

CO3JaHus  IPE3CHTALN,
pedeparoB, MPOCKTOB;

—  BBINIOJIHEHUS
CaMOCTOSATENFHON paboTHI;

— paboThl HAa MPAKTHYECKUX
3aHATHAX

I[IK 5.3. PerucrpupoBatb
pe3yabTaThl TUCTOJIOTHYECKUX
HCClIeJOBaHUH

YmeTh perucTpupoOBaTh
pe3yabTaThl TUCTOJIOTUYECKUX
HCCIIEJOBaHUI.

3HaThb IIPaBUIILHOCTh
3ar0JIHEHUS IOKYMEHTALlUH.

DkcnepTHoe HaOI0AeHUE U
OIIEHKA Pe3yJIbTaTOB:

— YCTHOTO OIpOCa;
peleHus 3a1ay,
TECTUPOBAHUS;

CO3JaHUs  IPE3CHTALNM,
pedepaToB, MPOEKTOB;

—  BBIIOJHEHUS
CaMOCTOSITENIbHON PaboTHI;

— paboThl Ha MPAKTUYECKHUX
3aHATHIX

I[IK 6.2. IIpoBoauth oOTOOpP
nmpo6  OOBEKTOB  BHEIIHEU
Cpe/bl M TPOAYKTOB MTUTAHUS

YMeTh mpoBOIUTE OTOOP MPOO
00BEKTOB BHELIHEH cpeabl U
MPOYKTOB MUTAHUS

DkcnepTHoe HaOI0AeHUE U
OIIEHKA PE3yJIbTaTOB:
YCTHOT'O OMpPOCa;
peleHus 3aaad,
TECTHPOBAHUS;

— CO3JaHus  IPE3CHTALMNM,
pedepaToB, MPOEKTOB;

—  BBINOJHEHUS
CaMOCTOSITENIbHON paboTHI;

— paboThl Ha MPAKTHYECKHUX
3aHATHUSIX

IIK 6.3. [IpoBonuTh
nabopaTtopHbIe CaHUTapHO-
THTUEHUYECKUE UCCIIENOBAHUS

3HaTh MIPaBUIILHOCTh
IpOBECHUsT  J1TaOOPaTOPHBIX
CaHUTAPHO-TUTHEHUYECKUE
HCCIIEI0OBaHUI

DKCrepTHOE HAOII0IeHUE U
OIICHKA Pe3yNbTaTOB:

— YCTHOTO OTpOCa;

— peluieHus 3a/1ady;

— TECTHPOBAHWS;

— CO3JaHusd  NPE3CHTaIUH,
pedepaToB, MPOEKTOB;

—  BBINOJIHEHUS
CaMOCTOSITENNLHOM pabOTHI;

— paboThl Ha MPAKTHYECKUX
3aHATHIX




[IK 6.4. PeructpupoBath|
pe3yabTaTel CaHUTAPHO-
TUTHEHUYECKUX UCCIIeJOBAaHUM

YMmeTb pErucTpupOBaTh
pe3yabTaThl CaHUTaApHO-
TUTMEHUYECKUX
HCCJICIOBAHUM.

3HaTh MIPaBUIILHOCTh
3ar0JIHEHUS IOKYMEHTAIUHU.

DKCIepTHOE HAOII0IeHUE U
OIICHKA Pe3YJIbTATOB:

- HHIUBUAYATBHOTO U
IPYMIIOBOTO OIMPOCa;

- PYKOBOJICTBO
MPAKTUYECKUM 33/IaHHEM;

- KOMaHIHOE PelIeHUe
3a/1ad4;

- OIICHKA PEIICHMS 3a/1a4.




3. OHeHKa OCBOCHHUA TUCHHUIIIIMHBI

dieMeHT DopMbI 1 METOIbI KOHTPOJISI
JUCUMIJINHBI Texkyuuii KOHTPOJIb Py0e:kHblii KOHTPOJIb IIpomeskyTOoUHAs aTTeCTALMS
®opmMa KOHTPOJIS IIpoBepsiemble dopMa KOHTPOJIS IIpoBepsiembie ®opMa KOHTPOJISI IIpoBepsiembie
yMeHusl, 3HAHHS, yMeHHsl, 3HAHUS, yMeHusl, 3HAHUS,
OK, [IK OK, IIK OK, [IK
Pazgen 1 KonTposibHas V1, 34,
MaremaTu4eckuii pabota Nel OK 2,4
aHaJu3
Tema 1.1 VYerHbli onpoc V1, 34
Huddepennmansuoe | [Ipakruueckas pabora OK24
HCUYHCIICHUE Nel
CamocrosiTenpHas
pabota Nel
Tema 1.2. VYcrHbIl onpoc V1, 34
HHTerpanbHOe [TpakTrueckas pabota OK?2,4
HCUYHNCIICHUE No2
CamocrosiTenbHas
pabota No2
Paznen 2 Kontponbnas V1, 32,34
ITocaenoBarenbHOCT pabota Ne2 OK 2
W U PAIBI
Tema 2.1 VYerHbll onpoc V1, 32, 34
[Ipenen [TpakTiaeckas padora | OK 2
nocneaoBareabHoCTH. | Ne3
Panpr.
Paznen 3 KoHnTponbHas v1, 33
Onepanumu ¢ paborta Ne3 OK 2,4
MHOKeCTBAMHU.
OcHOBHBbIE NOHSITHS
Teopuu rpagos
Tema 3.1 VYcrHbIH ompoc V1,33
MHoxecTBa. [Ipaktuyeckas padora | OK 2,4
['padbr Ned




CamocrosTenbHas

pabota Ne3
Paznen 4 KonTposnbnas V1, 32,33
OcHoBBI TEOpUU pabota Ned OK2,4,5
BepPOSATHOCTEN U IIK 2.3,2.4,3.2,3.3,
MaTeMaTH4YeCcKOH 42,4.35.25.3,
CTATHCTHKH 6.3, 6.4
Tema 4.1. VYcrHbll onpoc V1,33
OCHOBEHI TEOpUHU [Tpaktuueckas padora | OK 2,4,5
BEPOSATHOCTEN Ne5
CaMocTosTenbHas
pabota Nod
Tema 4.2. YcTHbli onpoc V1, 32,33
Maremaruueckas [TpakTideckast pabora OK2,4,5
CTaTUCTUKA U €€ poib | Neb I[IK 2.3,2.4,3.2,3.3,
B MEIUILIMHE U CamocrosiTenbHas 4.2,4.35.2,5.3,
3paBOOXpaHeHUH. | pabora NeS 6.3,6.4
Pa3zngen 5 KonTposibHas V1,31, 32
OcHOBHBIE pabota Ne5 OK 2,5
Yy CJIeHHbIE I1IK 1.2, 1.3,
MaTeMATH4YECKHE 11K 2.3,2.4
npodeccuoHATLHOI 11K 4.2,4.3
NAeATeILHOCTH 1IK'5.2,5.3
epennero TK 6.2 - 6.4
MeJTUIHHCKOI0
pabdoTHMKA
Tema 5.1 VYcrHbIl onpoc V1,31, 32
IIpumenenne [TpakTuyeckas padora OK2,4,5
MaTeMaTHUECKUX Neo7 IIK 1.2, 1.3,
METOJIOB B CamocrosiTenbHas I[IK2.3,2.4
npodeccroHaabHOM | pabora Ne6 1K 3.2, 3.3
JEeATENbHOCTH 1IK4.2,4.3
CpeaHero K 5.2,5.3
MEIUIIUHCKOTO IIK6.2-6.4

HiepcoHasa




Tema 5.2

[Ipukiaguele 3anaumn

B o0JIacTu

npodeccnoHaTBLHOMI
JESATSILHOCTH

VYcTHblii onpoc
[IpakTuyeckas pabora
Neg
CamocTosTenbHas
pabota Ne7

V1, 31,32
OK 2,5
K 1.2, 1.3,
1K 2.3,2.4
K 3.2,3.3
1K 4.2,4.3
K 5.2,5.3
K 6.2-6.4

Jnarnocruueckoe
TECTUPOBAHUE

0K 2,4,5

K 1.2, 1.3
I[IK2.3,2.4
K 3.2,3.3

1K 4.2,4.3

K 5.2,5.3
[IK6.2-6.4

Juddepenumponan
HBIN 3a4eT

V1,31, 32,33,34

0K 2,4,5

K 1.2, 1.3

K 23,24
K 3.2,3.3

1K 4.2,4.3

K 5.2,5.3
1K 6.2-6.4




4. TunoBble KOHTPOJIbHBIE 3aJaHNSI HJIH MHbIE MATEPHAJIbl, He00X0AMMBbIE /1JI51 OLlEHKU 3HAHM,
YMeHHI U HABBIKOB M (WJIH) ONBITA IeATEJbHOCTH, XapaKTEePU3YIIIHUX 3TANbI (POPMHUPOBAHUSA
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

4.1. Tunossble 3a1aHNs VI TEKYLEro KOHTPOJISI
Pa3zgen 1. MaTeMaTnuecKHuii aHAJIN3
Tema 1.1. IuddepenunanbHoe HCHUCTICHUE

1. IlepedyeHb BONPOCOB JIsl YCTHOTO, (POHTAJIBLHOIO ONPOCa:
1 6onpoc:

Jaiite onpeseneHne MpoOu3BOAHON (YHKITUH.

2 sonpoc:

UYro noka3plBaeT MpoU3BOJHAS?

3 eonpoc:

B uém 3aknroyaercs reoMeTpUUECKU CMBICIT IIPOU3BOIHOMN ?
4 eonpoc:

CdhopmynupyiiTe MEXaHHUECKUI CMBICI POU3BOIHOM.

2. 3axaHus 1Jis1 AyAUTOPHOI padoThI:

1) Haiitu npon3BOIHYIO TaHHOH (DYyHKIIUH:

a) f(x) =sinx + x?;

0) f(x) =5sinx-a*;

B) f(X) = 8x + 2 x*-3;

r) f(x) = v/x - 2X;

n) f(x) = cosx-tgx .

2) Pemnth 3anaum:

a) YpaBHenue aBuwkeHus Touku umeer Bup X(t) =100 + 2 t+ 4t2 + 0,5t (m). Haiitu 3aBucuMocTs
CKOPOCTH JIBUKEHHUS MaTepUaIbHON TOUKH OT BPEMEHHU.

6) MaTepuanbHas TOUKa COBEpIIAeT rapMOHKMUeckoe Koebanue mo 3akony X(t) = 10° + 10% — 103,
rze t- Bpems B yacax. Haiitu ckopocTs pocTa nonmyssiuuu npu t =2 u.

B) 3aBHCUMOCTh MEX/Ty KOJMUECTBOM BemiecTBa Q, MOTy4eHHOM B HEKOTOPO XUMHUECKOW PEaKITHH,
¥ BpeMeHeM t BepaskaeTcs ypapHenuem: Q = 100t + 10e''. OnpeenuTh CKOPOCTh PEaKIHH.

3. 3agaHus 1J1s1 CAMOCTOAITE/ILHOM PadoThI:

CamocrosTenbHas padora Ne 1:

Bapuanm 1

1. Touka ABHXeTCA MPAMONMHEHHO 110 3aKkoHy X (1) = 2t — 6t + 5, rae x () u3MepseTcs B M, BpeMs
t - B cexynnax . Haligute ckopocTh B MOMEHT BpeMeHH t =2 c.

2. Uccnenyiite pyHKuno0 y = 2X — 5 Ha MOHOTOHHOCTb.

Bapuanm 2

1.Touka JBHKETCS MPSAMOIMHEHHO o 3aKoHY X (1) = 3t2 — 4t - 1, re x (t) u3mepsieTcs B M, Bpems t
- B cekyHaax. Haiinure ckopocTh B MOMEHT BpeMeHH t =3 c.

2. Uccnenyiite GyHKIUIO Y = - 3X — 4 Ha DKCTPEMYM.

Bapuanm 3

1. Touka ABHXeTCcA MPAMONMHEHHO T10 3aKkoHy X (1) = 3 — 4t — 5t%, rre x (t) u3MepseTcs B M, BpeMs

t - B cexynnax. Haiinure ckopocts B MOMEHT BpeMeHHu t =1 c.

2. Uccnenyiire pynkuuo y = 3 —4X Ha MOHOTOHHOCTb.

Bapuanm 4

1.Touka ABMXeTCS MPAMONMHENHO 110 3aKkoHy X (1) =1 + 4t2 — 2t%, rrie x (t) u3mepsercs B M, Bpems t
- B cekyHaax. Haiinure ckopocTh B MOMEHT BpeMeHH t = 1 c.

2. Uccnenyiite pyHKIUIO y = 3 —4X Ha DKCTPEMYM.



Bapuanm 5

1.Touka JBHKETCS MPSMOIMHEHHO Mo 3aKoHY X (1) =t + 2t — 3t%, re x (t) m3Mepsercs B M, Bpems t
- B cekyHaax. Haiinure yckopeHue B MOMEHT BpeMeHu t = 2 c.

2. Uccnenyiite GyHKIHIO Y = X° — 3X Ha MOHOTOHHOCTb.

Bapuanm 6

1.Touka JBUKETCS MPSMOJIMHEIHO 1o 3aKony X (1) = 0,5t? + 3t + 2, re X (t) u3mepsiercs B M, BpeMs
t - B cexynnax. Haiinure yckopeHue B MOMEHT BpemeHu t =1 c.

2. Uccnenyiite GYHKIMIO Y = X? — 4X Ha SKCTPEMYM.

Bapuanm 7

1.Touka JBUKETCS MPSMOIMHEIHO 10 3aKoHY X (t) =5t - 3t% + 1, rje x (t) u3mepsiercs B M, Bpemst t
- B cekyHaax. Haiinure yckopenue B MOMEHT BpeMeHu t =1 c.

2. Uccnenyiite GyHKIHIO Y = 3X? — 2X Ha MOHOTOHHOCTb.

Bapuanm 8§

1.Touka JBUKETCS MPSMOJIMHEIHO 10 3aKoRY X (t) =4t - 2t%, rie x (t) n3mepsiercs B M, Bpems t -
B cexkyHaax. Halinute yckopeHue B MOMEHT BpemeHu t =2 c.

2. Uccnenyiite GyHKIHIO Y = 3X? — 2X Ha SKCTPEMYM.

Bapuanm 9

1. Touka ABMXETCS NPAMOIMHEHHO 110 3aKkoHy X (1) =0,5t?+ 3t + 2, rxe x (t) u3mMepseTcs B M, BpeMs
t - B cexynaax. Uepes kakoe BpeMs MOCIIE€ Havasa ABMKEHUSI CKOPOCTh TeJla OKaKeTCsl paBHOM 15
Mm/c ?

2. Uccnenyiite GyHKIMIO y = 9X —X° HA MOHOTOHHOCTb U IKCTPEMYM.

Bapuanm 10

1.Touka ABMKETCA NPAMOIMHENHO 110 3aKoHy X (1) =4+ 3t — 0,512, Te x (1) u3mepsercs B M, Bpems
t - B cekynaax. Uepes kakoe BpeMs MOciie Hayaja IBMXKEHUSI TEO0 OCTAHOBUTCS?

2. Uccnenyiite pyaxnmio y = X* - 4x> + 20 Ha MOHOTOHHOCTb H SKCTPEMYM.

Bapuanm 11

1.Jlokaxkure, 4TO yCKOPEHUE TeJIa, ABUKYILEr0Cs 10 3aKOHY

X (t) =8t- t + 5, mocTosHHO.

2. Uccnenyiite dpyaxumio y = - X* + 4x% - 3 Ha MOHOTOHHOCTB U SKCTPEMYM.

4. 3apanus 1J151 IPAKTHYeCKOil padoThI:
ITpakTryeckas padora Ne 1:
1. HaifTi mpou3BOIHBIE CIETYIONTUX (PYHKITAN:

1) y=(3x+1)% 2)y =5x%

2) y =1/2x-1 4) y=x%/3;
3)y=+1+2x;6)y=x\x-1;

4)y = x/1-2x, 8) y = 2xVx-3;

5) y = 2e%*2; 10) y = x3sinx;

6) y = 10%?; 12) y = 2xe™;

7)y = Inx/x; 14) y = xtgx;

8) y = 2cos(2x + 5); 16) y = 2arctgx;

9) y = x2arcsin2x; 18) y = Inx + xcosx?;
10) y = cos(xe?); 20) y = ctgx/x + 3.

2. Pemuts 3amaumn.
1. YpaBHenue aBukeHns Touku umeet Bua X(t) = 100 + 2t + 4t? + + 0,5t% (m). Haiitu 3aBucumMocTs
CKOPOCTH JIBUKEHUS MaTepHaIbHON TOUYKH OT BPEMEHHU.



2. MarepuasibHasi TOYKa COBEpIIaeT rapMOHMYECKOe KojeOaHue mo 3akoHy X(t) = 2sin2zt. Haiitu
CKOpPOCTbh TOYKH B MOMEHT t = 0,5 c.

3. Pasmep nomynsiuu 6akTepuii onpenensercs popmyioit P(t) = = 10° + 10% - 10%2, rue t - Bpems B
yacax. Haiitu ckopocTh pocta nonyiasamnuu mnpu t =2 u.

4. KoHIIEHTpaIUs pacTBOPa U3MEHSETCS B TEUCHHE BPEMEHH I10 3aKOHY:

C =100t/1 + 5t. HaiiTi CKOpPOCTH PaCTBOPCHHSL.

5. 3aBUCHUMOCTb MEXAy KOJHUYECTBOM BelecTBa Q, MOJYyYEeHHBIM B HEKOTOPOH XHUMHYECKOU
peakiuu, M BpEeMeHeM t Bhpakaercss ypaBHeHmeM: Q = 100t + 10e?. Omnpenmenuts CKOpOCTBH
peaKInH.

6. Haiitu Touku nepernba rpadgukoB GyHKIIMM:

1) y=x3-6x2+Xx;2)y = 2x3/1+%,

2)y=2x3-3x2-12x+ 7; 4) y = 1/x + 1/x?;

3) y = X% + 432/x; 6) y = X/2 + 2/X.

7. Uccnenosats u moctpouTs rpaduku gyskumii: 1)y = x° - 12x + 5; 2) y = x* - 10x? + 10;

Tema 1.2. UHTerpajibHOE MCYHCIIEHHE.

1. TlepeuyeHb BONPOCOB AJisl YCTHOr0, GPOHTAIBLHOIO ONPOCA:

1 sonpoc:

Jaiite onpenenenue neprooOpa3zHoi PyHKINU.

2 sonpoc:

Uto Takoe HeomnpeneaEHHbIM HHTErpa?

3 6onpoc:

Chopmynupyiite MOHATHE «ONPeAeIEHHBIA HHTETPAID»

4 eonpoc:

[IpuBenuTe npuMepbl MPaKTUYECKUX 3a7ad, I PEHICHUS KOTOPBIX MPUMEHSIETCS ONpeneaEéHHbII
HWHTETPAI

2. 3ananus JJIA ayIUTOPHOI padoThI:
1) HaiitTi HeonpeaeTICHHbIH HHTErpa:

a) [ (x —2)%dx; 6)]cos(3-2x)dx; B)|3e ™ dx);r) | (3x%—2x +4)dx; x)[sin2xdx; e) ] 3e* dx.

2) Haiitu onpeieieHHbII HHTETpa:

2 2 2 2 0

a) [A-3x")dx; 6) [(3x* —4x+5)dx; B) [A-3x)dx; 1) [(3X* —4x+5)dx; 1) [(x* +1)dx; 1)
-1 0 -1 0 -1

e)e)e) fr 3 cos 3xdx; x) J§ sinbxdx;

3. 3aganus 151 CaMOCTOSATEIbHOI padoThI:

CamocrosarenbHas pabora Ne 2

1. HeonpeaeaéHHbIH HHTErpaJ

Bapuanm 1

1. Haitru unterpanst: a) | (x — 2x% + 3)dx; 6) [ cos3xdx; B) | e * dx
Bapuanm 2

1. Haiitu marerpans:: a) | (3x%—2x + 4)dx; 6) [ sin2xdx; B) [ 3e * dx
Bapuanm 3

1. Haiitu narerpainst: a) | (x* — 4x3 + 3x)dx; 6) [2cosxdx; B) [ e > dx
Bapuanm 4

1. Haiitu unrerpaist: a) | (x — 2)*dx; 6) [ cos(3 - 2x)dx; B) | 3e & dx
Bapuanm 5

1. Haitru urterpanst: a) | (3 —2x)%dx; 6) | cos(3x - 2)dx; B) | 3e * % dx



Bapuanm 6

1. Haittu nrrerpanst: a) | (2 — 3x)°dx; 6) [ (sinx/2 - cosx/2)%dx; B) | 3e 1 ~*° dx
Bapuanm 7

1. Haitru unterpanst: a) | (4 + 5x)%dx; 6) [ cos(x/4 - 2)dx; B) | 3e - dx

2. OnpeaenéHHBIA HHTErPAJI U €ro IPUMeHeHHe»

Bapuanm 1.

1. BeruucnuTh mionaas GUrypsl, OrpaHMueHHON TUHUAMU y = - 3X, y=0u x =2

2. CKOpOCTh IBMXKCHHS TOYKH U3MEHSETCS 110 3akoHy V = 4t + 3 (m/c). HaiiauTe myTh, IpOiIeHHBII
TOYKOM 32 4 ¢ OT HayaJsla ABUKCHHUS.

Bapuanm 2.

1. BeraucnuTh mionaas GUrypsl, OrpaHMuYeHHON TUHUSAMA y = 2X, y=0nx=-3

2. CKOpOCTb JIBIKEHHS TOUKH H3MEHSETCS 110 3aKoHy V = 3t2 + 12 (m/c). HaiiuTe myTh, IpoiiIeHHBIH
TOYKOM 3a 2 ¢ OT HayaJla ABUKECHHUS.

Bapuanm 3.

1. BeraucnuTs miomiaas GUIyphl, OrpaHHUeHHON TMHUAME Y = X2, X =0 u X = 3

2. CKOpOCTh JIBMKEHUS TOUKU U3MEHsIeTCs o 3akoHy V = 3 + 12t (m/c). Haliaute myTh, Npoii1eHHbIN
TOYKOM 3a 3 ¢ OT HayaJla ABUKCHHUS.

Bapuanum 4.

1. BeraucnuTh mioniaas GUrypsl, OrpaHHuEeHHON TUHISIMA Yy = -2X, y=0n x =- 3

2. CKOpOCTb JIBUKEHHS TOUKH H3MEHSETCS 110 3aKoHy V = t2 + 12t (m/c). HaiiauTe myTh, NpoiiIeHHBIIA
TOYKOM 3a 2 ¢ OT HayaJla ABUKCHHUS.

Bapuanum 3.

1. BeraucuTs mIomiaas GUTyphl, OrpaHHueHHON THHHAME Y = X2+ 1,y =0, x=-1,X =2

2. CKOpOCTb JIBWKEHMSI TOUKM H3MEHseTcs 1o 3aKoHy V = 3t° + 12t (m/c). Haiigure myTs,
IIPOMICHHBIN TOYKOM 3@ TPETHIO CEKYHY ABUKECHUSA.

Bapuanm 6.

1. BeraucnuTs mwiomas GUryphl, OrpaHHueHHON IMHIAME y = X2+ 1, y = 2.

2. CKOpOCTb JIBMKEHHS TOUKH H3MEHSETCS 10 3aKoHy V = 9t? - 8t (m/c). Haiinure myTh, npoiiaeHHbIit
TOYKOH 32 YETBEPTYIO CEKYHIY JIBHKCHHUS.

Bapuanm 7.

1. BeraucmuTs m10maas GUTYyphl, OrpaHHUeHHON THHUAME Y = X2, y = 2 - X

2. CKOpOCTB IBIKEHHS TOUKH M3MEHSETCs Mo 3akoHy V = 12t - 3t? (m/c). Haitaure myTs, npoiiieHHsbIit
TOYKOW OT HayaJia JABM>KEHHUS 10 €€ OCTaHOBKHU.

Bapuanm 8.

1. BeraucnuTs miomaas GUTyphl, OrpaHHUEHHON THHUAME Y = X2, Y = X + 2

2. CKOpOCTb IBIKEHHS TOYKH H3MEHSAETCs Mo 3akoHy V = 18t - 3t? (m/c). Haitaure myTs, npoiiieHHsbIit
TOYKOW OT Hayasia JABM)KEHHUS 10 €€ OCTaHOBKHU.

4. 3apaHus 1J151 IPAKTHYeCKOi padoThI:

ITpakTryeckas pabora Ne 2:

1) HaiiTu HeonpeieNeHHBII HHTETPaT:

2)  Haittu narerpansr: 1) | 2x%dx; 2) [(2x% + x - 2)dx; 3) J(4 - 3cos x )dx; 4) [ x? cos x 3dx;

3)  HaifTi HHTerpaIbl METOIOM 3aMeHbI iepemerHoit: 1) [V2x + 1dx; 2) J(1+ 5x )* dx;

4) Haiiti MHTErPAJIbI METOIOM HHTEIPHUPOBAHHMS 110 YACTSM:

1) J(x2 -3x + 2)cos5xdx; 2) [ x In xdx; 3) | x cos xdx; 4) [ x® In xdx; 5) | xe*dx; 6) [ x?sin2xdx;
7) [ xe™dx; 8) [ x sin xdx.

5) Haiitu onpe/iesieHHbIN HHTETpalI:

2 2 2
a) J(sz —4x+5)dx; 6) I(1—3x2)dx; B) I(?sx2 —4x+5)dX; 1) fr 3 cos 3xdx;
0 A 0 *+

6) Berancnuth miomany Guryp, orpaHUYeHHBIX JTHHUSIMU:
1)y=x2+1,y=0,x=-1ux=3;2)y=-x4,y=0,x=-1ux=3;



y=Inx,y=0,x=¢e;4)y=2/X,y=0,x=1ux=4;
5)y=4x-x%y=0;6)y=cosx,y=0,x=0ux=-;
7Ny=5%y=0,x=2;8)y=3x-1,y=0,x=2ux=4.

Pasznen 2. [locienoBaTe IbHOCTH M PS/IbI
Tema 2.1. Ilpenea nociaenoBatebHOCTU. PaabI

1. IlepeyeHb BONIPOCOB /1Jisl YCTHOIO0, (PPOHTAIBLHOIO ONpPOCA:

1 6onpoc:

Haiite onpenenenue npeaena GyHKIUH.

2 sonpoc:

UYro Takoe «llepBblit», «BTOpPOI» 3aMedaTeIbHbIe IIPEIEibl?

3 eonpoc:

CdhopmynupyiiTe anropuT™M BEIYUCICHUS Ipeea.

4 eonpoc:

Cdhopmynupyiite criocoObl pacKpBITHS HEONPEIEIEHHOCTH 1101 3HAKOM IpeJiena

2. 3ajaHus 1Js ayAMTOPHOI padoThI:
.6 7
a) lim — + - ;
n—o N n
2
. X"+ X
0) lim — ;
x>-3 X7 4+ 2X

. 5+n°-=2n°
B) lim——M—M——

e 3n° +6

1) Iimzx2 +3x-7.

X——

3. 3axaHus AJ1 CaMOCTOSITeJIbHOW padoThI:
CamocrosarenbHas padora Ne 3:
Beruuciaenue npegesa pyHkuun

3sinx
1. Beranciure npeaen Gpyuxuun: a) lim (x° — 2x2 + 4x — 1); 6) lim  2X
x—-1 x—0
. 3 2 . 2sinx
2. Beruncnute npeaen ¢pynkuu: a) lim (2x° — 3x°+ X -2); 6) lim
x— 1 x—0
4sin3x
3. Beraucaute npeaen Gpyukius a) lim (2 — 3x + X2 — 2 x°); 6) lim ~ 3X
x—1 X—0
5sin4x

4. Berauciure npegen Gynxupu: a) lim (3+ 4x - x2—x%); 6) lim  4X
X—2 x—0
5. Beruucnure npegen pynxiuu: 6) lim - 9 -x2% 6) lim  3sin 2x
x=3 3.x x=0 4x

6. Beruucnute npenen pyukiun: a) lim - 49 - x2; 6) lim 2sin 4x
X —7 7 -X x—0 7X



7. Beruucnure npeaen ¢pyuknuu: a) lim x2-36; 6)lim  7sin 6x

x—-6 6 + X x=0 3x
8. Berunciure npezen Gynknun: a) lim x2—8x +15; 6)lim  3sin 11x
Xx=35 x2.25 x=0 7x

9. Beruncyure npenen gpyaxmuu: a) lim 3x2—8x +4; 6) lim 5sin 9x
X=2 5x2-14x+8 *70  1Ix

4. 3apaHus VI NPAKTHYECKOH padoThI:
[TpakTuyeckas padora Ne 3:
1. HaiiTi mocneoBaTeIbHOCTh YNCe, 3a1aHHYI0 (GOpMYIIoit: a) Xn = 1 + 1/n; 6) Xn = n>; B) Xn = 1/n.

2 2
n n
2. Hanucatp nathb IEPBHBIX YICHOB IMOCJICA0BATCIbHOCTH! {2n+ 1 }, {2n+ 1}

3. Hamucartp ¢hopmyny o01iero ujieHa YuCIOBbIX MOCIEI0BATEIBHOCTH !
1) 1/2,2/3,3/4,...;2)2,11/2,11/3, ..,;

3)2,11/4,11/9,..;4) 1/2,3/2%,5/23, 712%,...

; B) lim r) lim =

x—>01+ 2' xo1 X

4. Haiiti nipenensl: a) llm X2 ;6) 1

533x+1’ x—>0 Zx2 +1

5. I/ICHOHBSYH paSJ'IO)I(CHI/Ie q)YHKHI/II/I Ha MHOXXUTCIIN, HaWTH npeacibl:
2 2
5 6) lim =" 8) lim
-3

r) lim =

a 11
) -3 x>01+2x 2' xo1 X

x2 x3
6. HCHOJ’IBSYSI ACJICHNUC HA apIr'yMCHT, HaUTHU npez[em.r
3x + 14x?
a) lim —xX 1.
x—oo 1+ 2x + 14x2

-9

2x2% -1
6) hm—x B) lim —, F) 11 3m

00 3x2 x5 x2

Pa3nen 3. Onepannu ¢ MHo:kecTBaMu. OCHOBHbBIE OHATUS TeOpUH rpados.
Tema 3.1. MuoxectBa. I'padnl.

1. TlepeyeHb BONPOCOB JJisl YCTHOT'0, (PPOHTAIBLHOIO ONPOCA:

1 sonpoc:

OOBsicHUTE CYTh MOHATUS «MHOKECTBOY», IEPEUUCIUTE BUIbI MHOXKECTBA.

2 sonpoc:

Kakue onepanuu HaJl MHOXXECTBAaMM MOXXHO BBINONHATH? JlaliTe ompeneneHue OObEIUHEHUS U
MepeceyeHHs] MHOXKECTB.

3 6onpoc:

OObscHUTE CMBICT TOHATUN «IIEPECTaHOBKa», «pa3MELIeHHe», «codeTaHue». B uéM ocHOBHOe
OTJIMYHE COUETAHUS U pa3MELICHUs?

4 eonpoc:

UYro HazbiBaeTcs rpadom. Bunsl rpadoB u onepanuu HaJy HUMU.

2. 3ajaHus A1 AyAUTOPHOI padoThI:

1. Ha mkonbpHOM criapTakuaae KakIplii u3 25 yueHukoB 11 kacca BBIMOJIHUI HOpMaTUB WM 110 Oery,
WIN N0 MpBDKKaM B BbICOTY. O0a HOpMAaTHBa BBIIIOJHMIN 7 YEJOBEK, a 11 y4eHHUKOB BBIOIHUIN
HOpMAaTUB MO Oery, HO HE BBINOJHWIM HOPMAaTHB IO NpPbDKKaM B BHICOTY. CKOJBKO YUYEHUKOB
BBITIOJTHWJIA HOPMAaTHUB:

a) mo oOery;

0) 1O IpPBDKKaM B BBICOTY;

B) 10 MPBDKKaM IIPH YCIIOBUH, YTO HE

BBINOJIHEH HOPMATHB 110 Oery?



2. U3 52 crynmenroB 23 coOuparotr 3HaukH, 35 coOuparoT Mapku, a 16 — W 3HAYKH, U MapKHU.
OcranbHble HE YBICKAIOTCS KOJUIEKIHMOHUpOBAaHMEM. CKOJIBKO CTYJIEHTOB HE YBIIEKAIOTCA
KOJUIEKIIUOHUPOBAaHUEM?

3. Kaxx1plit U3 CTYJIEHTOB TPYMIbl B 3MMHUE KaHUKYJIbI POBHO J[Ba pa3a ObLI B TeaTpe, MOCMOTPEB
cnektakian A, B unu C. Ilpu stom ciexkrakiu A, B, C Buaenu coorBeTcTBeHHO 25, 12 1 23 cryneHra.
CKOJBKO CTYAEHTOB B rpymie?

4. B Bockpecenbe 19 cTyAeHTOB Halllel rpyIbl MOOkIBaIM B Iu1aHeTapuu, 10 — Ha KoHIEpTEe U 6 —
Ha cTaauoHe. [nanerapuii 1 KOHLIEPT NOCETHIIN 5 CTYEHTOB; IJIAHETAPUN U CTAJHOH - 3; KOHLEPT
1 cTaauoH - 1. CKOJIBKO CTY/IEHTOB B Hallled TPYMIIE, €CJIM HUKTO HE YCIIe IOCETUTh BCE TPU MECTA,
a TpU CTYACHTA HE IIOCETUJIM HU OJTHOTO MecTa?

5. 13 100 cTyneHToB, OTHPABISAIOIMXCS B 03J0POBUTEIbHBIN IAHCUOHAT, KaTaTbcs HAa CHOyOopae
ymerot 30 pebsT, Ha ckerTOopae — 28, Ha posmkax — 42. Ha ckeiitOope n Ha CHOYOOpJiEe YMEIOT
Karatbecs 8 pedsT, Ha ckeiiTOopae u Ha ponukax — 10, Ha cHOyOOpzAe U Ha ponMKax — 5, a Ha Bcex
Tpex — 3. CKoJIbKO pedsaT He yMEIOT KaTaTbCs HU HAa CHOYOOp/ie, HU Ha CKeHTOOp/Ie, HU Ha poJInKax?

6. Cobpanock 6 0XOTHUKOB U 9 pbibakoB, a Bcero 10 uenoBek. Kak 3To MoxeT ObITh?

7. B knacce 35 yyeHukoB. 20 4eOBEK MOCEMIA0T MATEMAaTUYECKUN KPYKOK, 11 — OHOJIOrH4ecKHii.
10 yenoBek He MOCEMAOT KPY>KKOB. CKOJIBKO OMOJIOTOB yBIIEKAETCSI MAaTEMaTUKO?

3. 3amaHus AJ1 CaMOCTOSITeJIbHOH padoThI:

1. B marasune moObiBanio 65 4yenoBek. M3BecTHO, YTO OHM Kynuiu 35 XONOIWUIHHHUKOB, 36
MUKpPOBOJIHOBOK, 37 TeneBu30opoB. 20 Kynwid XOJOAWIBHUK M MHUKpPOBOJHOBKY, 19 -
MHUKPOBOJIHOBKY M TE€JIEBU30D, 15-XOIOJUIBHUK U TEIEBU30pP, a BCE TPU MOKYIKH COBEPIIUIN TPU
4esioBeKa. bl 1M cpein HUX MOCETUTENb, HE KYIUBIINM HUYEro?

2. B rpynme 40 genosek. Mrpatot B 6ackeT60J1 26 4eI0BeK, 3aHUMAIOTCS TUIABaHUEM - 25, XOIT Ha
JpDKax - 27. OJHOBpEMEHHO 3aHUMAIOTCA TJIaBaHHeM U 6ackeT0osioM - 15, 6ackeT00I0M U TbIKaMU
- 16, utaBanueM u apbkaMu - 18. OnuH 4enoBeKk 0CBOOOXKIEH OT 3aHATHM 110 Pu3KyasType. CKOJIBKO
YeNOBEK 3aHMMAETCs BCEMH yKa3aHHBIMU BHIaMu criopTa? CKOJIBKO YEeNIOBEK 3aHMMAETCs TOJNBKO B
OJIHOW CITIOPTUBHOM CEKITUHU?

3. 13 100 yenmoBek 85 3HAIOT aHTTIMICKUN A3BIK, 80 — UcIMaHCKUM, 75 — HeMenkuii. Bee BnaaeioT mo
KpaiiHell Mepe OJJHUM HMHOCTPAaHHBIM S3bIKOM. Cpeay HUX HEeT TaKUX, KOTOPhIE 3HAIOT TOJBKO JIBa
I/IHOCTpaHHBIX A3bIKa, HO €CTh BJIAACIOIIUEC TperI A3BIKAMMH. CKOJIBKO YCJIOBCK 3HAKT TpI/I
WHOCTPAHHBIX SI3bIKA?

4, 3agaHus 151 MPAKTHYECKOH padoThI:

1. Mauer muoxectBa A1 = {a, b, c}; Ao={c, d, e, f}; U= {a, b, ¢, d, e, f}. OcymecrButs Hax
MHOKECTBaMH OTlepaIii 00beIMHEHUS, IEPECEUCHNs, PA3HOCTH, IOTIOTHEHHUS.

2. lycte A={1,3},B={2,3,4},C={2,4},U={1,2,3,4}. Haiitru A U B, AN B, A N B,
(B\C)U A.

3. B sHBape crapiias MejcecTpa OTIENICHUS TOJy4uia Je3MH(DUIMPYIOIIUE CPeACTBa: auMajes,
OaKTEeKJIMH, OpHJUTHAHT, YIbTpagoH. B dbeBpane: ynprpanon u rumojae3. CocTaBUTh JBa MHOXKECTBA!
ne3uHUIMpPYIONIe cpencTBa B siHBape W (QeBpane. HaiiTu mepecedenre M 0OBEAMHEHHE ITHUX
MHOJKECTB. BBITICaTh MOJIydeHHbIC MHOKECTBA.

4. Tlyctp 3amano yHuBepcanbHoe MHOXxectBo U = {A, # F, A, @}. Muoxectso B= {A, A}.
Haiitu B - nononmHenune wmHOXxecTBa B o yHuBepcampHOoro MHokectBa U. Halith  pa3HOCTB
muoxectB U\B.



5. JlaHbI 1Ba MHOKE€CTBA CHMIITOMOB:

6. A = {6onp B TOpIIE, BRICOKASK TEMIIEpaTypa, cIadbocTh}; B = {karmenb, BICOKas TeMIiepaTypa} .
Haiitn pasnocts mHOecTB A\B 1 B\A. CpaBHHTh MOJy4eHHBIE MHOXKECTBa. UTO MOTrYT 03Ha4arh
MOJIy4eHHbIE MHOXKeCTBa?

7. 3a1aHO0 MHOYKECTBO aMHUHOIICHUITWILTUHOB: A = {aMIUIIWUINH, AMOKCUIIUIIINH, OaKaMITUIILTHH,
nuBaMnuuIMHP }. COCTaBUTH 5 pa3NUYHbBIX TOJIMHOXKECTB TOTO MHOYKECTBA.

7 C nomoupto quarpamm Jiiepa-BeHHa 10Kka3aTh 3aKOHbI TOTJIOIIECHHUS:
XUXNY)=XuXN(XUY)=Xu3akoH AUCTPUOYTUBHOCTH:

XNYuz)=XNY)u(XN2

1. SIBnsiercs u Touka Ha mIockoctH rpadom? JIBe Touku? OTpe3ok?
2. Yem otnuuatorcs rpadsl G1u Gz, m3o0paxenHsie Ha puc. 1?

Puc.1

3. M300pa3uth B BUAE OPUEHTHPOBAHHOIO Tpada CBOM BUEpAIllHUE MEPEMEIICHUs O TOPOAY: W3
7oMa B yueOHOE 3aBEJICHHE, B Mara3uH U T. JI. U CHOBa JoMoil. Onmcars tum rpada. SABisercs mm
noctpoeHHblil rpad nomaeiM? CBsizHbIM? [IpuBecTH mpUMepsl MyTe U KOHTYPOB B MOCTPOCHHOM

oprpade.

4. IToctpouth rpad) ¢ TpeMs BepIIMHAMH, B KOTOpoM @, b, C- mapamienbHbie pebpa, a pebpa
d, k sBistrorest metiisimu. PeOpa a u d He SIBISIOTCS CMEKHBIMH.

v, v,

v

Puc.2

5.Ha puc. 2 wusobpaxen rpad G.Iloctpouts 6 mo0bix mnoxarpagos rpada G. Onpenenutsb
UKIIOMaTr4deckoe guciio rpada G.

6. M300pa3uts rTpad, 3amaHHbIi MHOKECTBOM BepiiuH V ={Vi, V2, V3, V4, Vs} © MHOKECTBOM
pedep E = {ey, €2, €3, €4, es}, ecnu WU3BECTHO, 4TO BEPIIHHBI V1 U V3 HHIIUACHTHBI
pelpy €2; V3 U V4 MHIIMJIGHTHBI  peOpy €1; V4 ¥ V2 MHIMJCHTHBL  pedpy €3; peOpo €4 MHIMIEHTHO
BEpILKMHAM V1 U V2, a BEPIINHBI V1, Vs HHIUACHTHBI pedpy es. Onucarh moiyduBIInicsS Tpad.

7. CKONBKUMH CTIOCOOaMH MOKHO Pa3JI0KUTh 6 IIBETHBIX KapaHjaiiei B KOpoOKe B OJIUH Psif?
10. Haiitu nepecedenue ciaeayroIX MHOKECTB:

A={1,23,7,9}

B={13,579}

C={3,4,5,8, 9}

8. Jlausl aBa ynciaoBbix npomexytka: [—7; 0] u [-3; 5]. Haittu ux o0benuHeHue.
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Pa3nea 4. OcHOBBI TEOPUH BePOSITHOCTEH H MATEMATHYECKOH CTATHCTHKH

Tema 4.1. OcHOBHBIC NOHATHS TEOPUH BEPOSITHOCTEH.
1. [lepeyeHb BONPOCOB JIsl YCTHOTO, (PDPOHTAJIHLHOTO ONpoca:
1 6onpoc:
[losicuute CyTh MOHATUN: COOBITHS, COBMECTHBIE M HECOBMECTHBIE COOBITHS, IOCTOBEPHBIE U
HEBO3MOXKHBIE COOBITHSI.
2 sonpoc:
JlaliTe K1acCUYecKoe ONPEICICHUE BEPOSTHOCTH.
3 eonpoc:
CdhopmynupyiiTe TEOPEMBI CII0KEHUS B YMHOKEHUS BEPOSTHOCTEH.
2. TecrupoBaHue

Bapuanr 1.

1. CxonbpKuMU CIOcOO0aMHU MOXHO COCTaBHUTh PACIMCaHUE OJJHOTO YYEOHOTO JHS U3 5 Pa3IMUHBIX
YPOKOB?
1) 30 2) 100 3) 120 4)5

2. B 11«b» kiacce 32 yuammxcsi. CKOJBKHMH CIIOCO0aMU MOXHO cPOpMHUpOBaTH KOMaHIy w3 4

YCJIOBCK IJId Y4acCTHs B MaTEeMaTUYECKOUI OJ'II/IMHI/Ia,I[C?
1) 128 2) 35960 3) 36 4) 46788

3. CKoIbKO CYHICCTBYCT pa3JIMYHBIX ABY3HAYHBIX YHUCCJI, B 3alIMCH KOTOPBIX MOYKHO HCIIOJIb30BATh

uudpsl 1, 2, 3, 4, 5, 6, eciiu iudpbI B YKCIIC JOJDKHBI OBITH Pa3IMYHBIMU?
1) 10 2) 60 3) 20 4) 30

4. Beraucautb: 6! -5!
1) 600 2) 300 3) 1 4) 1000

5. B smuke HaxonuTces 45 mapukoB, U3 kotopbix 17 6enbix. [Torepsnu 2 He Oenbix mapuka. Kakosa
BEPOATHOCTH TOTO, UTO BHIOPAHHBIN Hayraj mapuk Oyaer oenbm?

Y pl g 8 ey

45 43 45 45
6. bpocatot Tpu MoHeThl. KakoBa BepOSATHOCTb TOTO, YTO BBINAAYT JIBa OpJia U OJHA peliKa?
1) g 2) 05 3) 0,125 4) %

7. B nenexno-pemeBoi jorepee Ha 1000000 6umneroB paswirpsiBaetcst 1200 BemeBsix u 800
JICHEeKHBIX BBIMTpHIIIEi. KakoBa BEpOSITHOCTH BBIMTpHITIIA?

1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

Bapuanr 2.
1. CKOJIBKO pa3JIMUHBIX MATHU3HAYHBIX YHCENI MOKHO COCTaBUTh u3 mudp 1, 2, 3, 4, 57
1) 100 2) 30 3)5 4) 120

2. meroTcst ToMUAOPHL, Oryplibl, IyK. CKOJIBKO pa3IMYHBIX CalaTOB MOXHO MPUTOTOBUTH, €CIIH B
KaXbIi caJlaT TOHKHO BXOAUTH 2 pa3IMYHbIX BUAA OBOIIEH?

1)3 2) 6 3 2 4 1

3. CkoabKUMH crioco0aMu U3 9 yueOHBIX NMPeIMETOB MOKHO COCTABUThH pacliCaHue Y4eOHOTo JHS
13 6 pa3au4HBIX YPOKOB.



1) 10000 2) 60480 3) 56 4) 39450
|
4. Beruucnure: §
6!

1) 2 2) 56 3) 30 4) 4

5. B urpansnoit xonone 36 kapt. Hayrag BeiOupaercst oqHa kapta. KakoBa BEpOSATHOCTB, YTO 3Ta
Kaprta — Ty3?

1 1 1 36
1) — 2 — 3 — 4) —
) 36 ) 35 ) 9 ) 4
6. bpocarot 1Ba urpanbHbIX KyOuka. KakoBa BeposSTHOCTh TOTO, YTO BBINAAYT JBE YETHBIE HUDPHI?
1) 0,25 2) % 3) 0,5 4) 0,125

7. B xop3uHe nexat rpuodsbl, cpean KoTopeix 10% 6enbix u 40% peokux. KakoBa BeposiTHOCTB TOTO,
YTO BHIOPAHHBIN IPUO OCIBIA WU PHIKUI?

1)0,5 2) 0,4 3) 0,04 4) 0,8

Bapwuant 3.
1. CKONBKUMHU CIIOCOOaMH MOYKHO PacCTaBUTH 4 pa3MyHble KHUTU Ha KHIDKHOM MoKe?
1) 24 2) 4 3) 16 4) 20

2. CKOJIBKO AuaroHajell UMeeT BbIMYKJIbII CEeMUYTOJIbHUK?

1) 30 2) 2 3) 14 4 7

3. B ¢yr6onpHoil komanae 11 uenoek. HeoOxomumo BbIOpaTh KamuTaHa M €ro 3aMECTHTEIS.
CKOJNBKMMHU cIOCO0aMH 3TO MOXHO CJIeNaTh?

1) 22 2) 11 3) 150 4) 110
4.C 6o "
. COKpATUuTeC 00b.:
PATHTE APODE T )
n 1 2
1) 1 2 - 3 - 4 =
) ) n+1 ) n+1 ) n+1

5. KakoBa BepOsITHOCTb, YTO MPU OJJHOM OpPOCKE UTpaIbHOIO KyOHKa BbINA1aeT YUCIIO OYKOB, PaBHOE
YETHOMY YHUCILY?

1 1
1 = 2) 05 3 = 4) 0,25
) 5 ) ) 3 )

6. Kars u Ans numryt quktadT. BepostHocTs Toro, yto Kars gonyctut omubky, cocrasiser 60%, a
BEPOSTHOCTH onOkH y Auu coctasisieT 40%. Haiitu BeposiTHOCTH TOT0, 4T0 00€ IEBOYKU HAITUILYT

NUKTAHT 0€e3 ommnboK.
1) 0,25 2)0,4 3) 0,48 4) 0,2



7. 3aBon BelmyckaeT 15% npoaykuuu BeIciIero copra, 25% - nepsoro copra, 40% - BToporo copra,
a Bce ocTtasibHOE — Opak. HaliTu BeposSITHOCTh TOTO, YTO BBIOpAaHHOE M3/ENNE HE OyIeT
OpakoOBaHHBIM.

1) 0,8 2) 0,1 3) 0,015 4) 0,35
Bapuanr 4

1. CkonpKuMHU cIOCOOAMH MOTYT BCTATh B O4€pe/ib B OMIICTHYIO KACCy 5 UeIoBeK?
H5 2) 120 3) 25 4) 100

2. CxonpkuMHu criocobamu U3 25 YYEHHKOB Kjacca MOXHO BBIOpaTh YeTHIpeX Uil y4acTHS B
[Ipa3gHUYHOM KOHLIEpTE?

1) 12650 2) 100 3) 75 4)10000
3. CKOJIBKO CYIIECTBYET TPEX3HAUHBIX YKCel, Bce LU(phl. KOTOPBIX HEUETHBIE U pa3INyYHBIE.
1) 120 2) 30 3) 50 4) 60
I
4. YopocTute BbIpakeHuUe: M
(n-2)!
1) 05 2) :—j 3) n’-n 4)n?-1

5. KakoBa BeposiTHOCTB, UTO peOeHOK poautcs 7 uucia?
7 7 7 7
1)

L 2)  — 3) =
30 12 31 365

6. Kaxxaplil U3 Tpex CTPEIKOB CTPENISIET B MULIEHb 110 OJHOMY pa3y, IpUYeM MOMaJaHus IepBOTro
cTpenka cocrasisgeT 90%, Broporo — 80%, Tpersero — 70%. Haiinnre BEposITHOCTB TOTO, YTO BCE TPU
CTpeJKa MOoNaayT B MUIIEHb?

1) 0,504 2) 0,006 3) 0,5 4) 0,3

7. U3 30 yuenukoB cnopTkiacca, 11 3anumaercs ¢pyrodonom, 6 — Boneitbomom, § — 6erom, a
ocTaJbHBIC IPEDKKAMU B JITHHY. KakoBa BEpOSATHOCTH TOTO, YTO OJIMH MTPOU3BOJIHLHO BEIOPAHHBIN
YUEHUK KJIacca 3aHUMAaeTCsl UTPOBBIM BUJIOM criopTa’?

17 28
1) = 2) 05 3
) 30 ) )

28 y 1
30 30

Bapwuanr 5

1. CkonbKo cyIiecTByeT BApHaHTOB pacCaKUBaHMs 6 rocTeil Ha 6 CTyNbAX?
1) 36 2) 180 3) 720 4) 300

2. AHs pemmiia CBapuTh KOMIOT M3 (QpPYKTOB 2-yX BUAOB. CKOJBKO Pa3IMYHBIX BapUaHTOB (10

COYETaHUIO (PPYKTOB) KOMIIOTOB MOXKET CBAapUTh AHS, €CIIM Y Hee UMeeTcsl 7 BUI0B PPyKTOB?
1) 14 2) 10 3) 21 4) 30

2.  CKOIJIBKO CyIIecTBYeT OOBIKHOBEHHBIX JIPOOCH, YUCITUTEh U 3HAMEHATEIh KOTOPHIX — IIPOCTHIC
paznuyHble yucna He 6onbie 20?7
1) 80 2) 56 3) 20 4) 60



11
n+)! (n+2)!

3. YmpocTHuTte BeIpakeHHE:

I
1) (n+1)! 2) n+1 3) 1 4 0
(n+2)! (n+2)! (n+2)!(n+1)!
5. KakoBa BepOSITHOCTh TOTO, YTO BRIOPAHHOE JIBY3HAYHOE YHCIIO JIEIUTCS Ha 127
y 2 2t 5 12 5 O
90 45 45 8

6. Huko:aii 1 JIeoHUT BBITOTHSIOT KOHTPOJIbHYIO PadoTy. BEeposTHOCTD OIMOKY MTPY BBIYUCICHHUSIX
y Huxomnas cocrasinsier 70%, a 'y Jleonuna — 30%. Haiigute BeposiTHOCTB TOTO, UTO JIGOHUA JOMYCTUT

omuOKy, a Hukomnait HeT.
1) 021 2) 0,49 3) 0,5 4) 0,09

7. My3bIKkanabHas [IKOJIa TPOBOAUT HAOOp yyammxcsi. BeposiTHOCTE OBITh HE 3a4HUCICHHBIM BO BPEMsI
MIPOBEPKU MY3bIKaJIbHOTO ciiyxa cocraBiisgieT 40%, a yyBcTtBo putMa — 10%. KakoBa BeposITHOCTD
MOJIOKUTEITLHOTO TECTUPOBAHMUS?

1) 0,5 2) 0,4 3) 0,6 4) 0,04
Bapuant 6
1. CkonpkuMu criocobamu MokHO ¢ momomibio OykB K, A, B, C 0003HauuTh BepILHHBI
YeThIPEXyroJibHUKA?
) 12 2) 20 3 24 4) 4

2. Ha nonke crosr 12 xkaur. Hane Hamo B34Th 5 kHUr. CKOJIBKUMH cHOCO0AMU OHA MOYKET ATO
crenars?
1) 792 2) 17 3) 60 4) 300

3. B 12 — tu sTaxksHoM nome Ha 1 sTake B mudt cansarcs 9 yenoBek. MI3BecTHO, UTO OHU BHIMAYT
rpynnami B 2, 3 u 4 yenoBeka Ha pa3HbIX dTaxkax. CKOJIBKUMH CIocO0aMy OHU MOTYT 3TO ClieaTh,
ecnu Ha 2 — OM dTake TUQPT HE OCTAHABITUBACTCS?

1) 100 2) 720 3) 300 4) 60
I N\
4. YpocTuTe BBIpaKEHHE: n__ l)'.
(n+1)! n!
_ I—(n=1)! -
1) _ -1 2) n=(n-1)! 3) — 1 4) 0
(n+1!In! (n+2)!n! n°+1

5. B smuke gexaT KapTOuKu ¢ OyKBaMH, U3 KOTOPBIX MOKHO COCTaBUTh CJIOBO <«QJIEKTPUPHUKALIMD.
KaxoBa BeposITHOCTB TOTO, UTO HayraJ BelOpaHHast OykBa OKa)keTcs: OyKBOU K?

1 1 2
1) - 2 7 3 — 4 =
) 7 ) ) 14 ) 33
6. Kaxxplii M3 TpexX CTPENKOB CTPEISieT B MUIICHB TI0 OJJHOMY Pa3y, MpHYEM BEPOATHOCTD
nonananus 1 crpenka cocrasiser 80%, BToporo — 70%, tperbero  — 60%. Haligute BeposTHOCTH
TOT0, YTO JIBOE U3 TPEX CTPEIKOB MOMAJET B MUIICHb.
1) 0,336 2) 0,452 3) 0,224 4) 0,144
7. B xop3une nexar GppykTsl, cpeau kKoTopeix 30% OGananoB u 60% s0JI0K. Kaxkosa

BEPOATHOCTH TOT'O, UTO BHIOpaHHBIN Hayraj QpyKT OyaeT 6aHaHOM WM S0JI0KOM?



1) 0,9 2) 0,5 3) 0,34 4) 0,18

Bapuant 7

1. B xop3uHe JexKuT: s0JI0K0, aneiabCuH, rpeindpyT u Mmanro. CKoJIbKUMHU crioco0amMu 4 1IeBOYKHU

MOTYT NOAETUTH PPYKTHI? (OJHOHN 1eBOUKE OJUH (DPYKT)
1) 4 2) 24 3) 20 4) 16

2. Ha miocKoCTH pacnoioxKEHbl 25 TOUEK TaK, UTO TPH U3 HUX HE JISKAT Ha 0AHOU npaAMoi. CKOJIbKO
CYILECTBYET TPEYTOJbHUKOB C BEPIIMHAMH B 3THX TOUKaX?

1) 75 2) 100 3) 2300 4) 3000

3. B TenHrcHOM TypHUpe y4acTBYIOT 10 crioprcMeHoB. CKOJIBKUME CIIOCOOaMU TEHHHCHUCTBI MOTYT
3aBOEBATh 30JI0TO, CEPeOPO U OpoH3Y?

1) 600 2) 100 3) 300 4)720
F)4 4

4. Beruucnure: — - A's
PB

1)1 2) 13 3) 12 4) 32

5. Ciny4ailHpIM 00pa3oM OTKpBIBACTCA YYEOHHK JHUTEPATypbl W HAXOJUTCS BTOPOE CJIOBO Ha
cTpanule. KakoBa BEposSTHOCTb TOTO, YTO ATO CIIOBO HAYMHAETCS HA OYKBY 717

1 1 10 10
1)

= 2) — 3) = 5 =
33 Y ) 33 ) 31

6. BcrynurenbHBIN dK3aMeH B JIMIEH COCTOMT M3 TpPeX TypoB. BeposTHOCTh oTceBa B 1 Type
cocrasiseT 60%, Bo BTopoM - 40%, B TpeTbeM — 30%. KakoBa BEpOATHOCTh NOCTYIIEHUS B JIULIEH?

1) 0,24 2) 0,12 3) 0,18 4) 0,072

7. B xopoOke nexat 4 ronyObIX, 3 KpacHbIX, 9 3eleHBIX, 6 KeNThIX MapuKkoB. KakoBa BEpOSTHOCTD
TOTO, YTO BBIOpaHHBINA MIAPUK OYAET HE 3€JeHbIM?

N 2) 05 5 2 n B
22 22 22

BapuanT 8

1. Paznoxute Ha npoctbie MHOXHUTENH yncio 30. CKOIbKUMHU cIOCOOaMH MOXKHO 3aIlucaTh B BUIE

MIPOU3BEICHUS POCTHIX MHOXHTENEH yucio 307
1) 6 2) 12 3) 30 4) 3

2. CKOJIBKO MOKHO COCTaBHUTh M3 MPOCTHIX Aenutenied uncia 2730 coCTaBHBIX YHCEIN, UMEIOIINX
TOJIBKO JBAa MPOCTHIX AEIUTENA?
1) 300 2) 10 3) 150 4) 15

3. Ha miockoct naHbl 8 TO4YEK, MpUYEM TPU U3 HUX HE JIEKAT Ha OJHOM mpsAMon. CKOJIBKO
CYIIECTBYET BEKTOPOB C HAYAJIIOM U KOHIIOM B JIFOOBIX BYX U3 TAaHHBIX TOYEK?
1) 18 2) 28 3) 64 4) 56

4. Berunciure: C - P,
1) 48 2) 94 3) 56 4) 96



5. Kars 3a0pu1a ocnenHo0 nudpy ceMu3HadyHOro HoMepa TenedoHa 3HaKkoMoi 1eBodku. Kakosa
BEpOSITHOCTH TOro, uTo KaTs HaOpana TtenedoH 3HaKOMOM JEBOYKHU?

1
1) 0,5 2) 0,1 3) - 4) 0,7
6. Tpu BBIKIIOYATENS COCOUHEHBI MapaUIeNbHO. BepOsSTHOCTH BBIXOAA M3 CTPOS TIEPBOTO
BBIKJIIOYaTens paBHa 3%, Broporo — 4%, tperbero — 1%. KakoBa BeposTHOCTH TOTO, UTO LIETb OyAeT
pazoMkHyTa?

1) 12 2) 05 3 012 4y 12-10°

7. Ha sx3ameHe o MaTeMaTUKe JUIsl YCUJICHUS] KOHTPOJIS Kiacce U3 35 ydaluxcs paccajuiiv B TpU
aynutopud. B niepByro nocanuiu 10 denoBek, BO BTopyro — 12, B TpeThio — ocTaibHbIX. KakoBa
BEPOSITHOCTH TOT'O, YTO JIBA IPYyTra OKaXyTCs B OJJHOM ayaquTopun?

L
595 595 595
BapuanTt 9

1. CkonpkuMu crioco0aMu MOKHO 3aKpacUTh 6 KJIETOK TakK, YTOObI 2 KJIETKM ObUIM 3aKpalleHbl
KpacHbIM LIBETOM, a 4 1pyrue — 6eJbIM, YUepHBIM, 3€JI€HBIM U CUHUM? (KaX/1blii CBOMM I[BETOM).

1) 120 2) 360 3) 180 4) 500

2. CKOJBKMMH CIIOCOOaMU MOKHO Tpymity U3 17 ydamuxcs pa3feiuTs Ha 2 TPYNIBI TakK, YTOOBI B
OJTHOM TpymIe ObIJIO 5 YEeTOBEK, a B Ipyroi — 12 yenosexk.

1) 60 2) 85 3) 6188 4) 6000

2. Ha mockoctu nmanbl 10 Touek, mpuyeM TPU W3 HUX HE JieaT Ha oAgHOM mpsiMoil. CKOJBKO
CYIIECTBYET JIydel ¢ HA4aJioM B JIFOOOH M3 JaHHBIX TOUYEK, MPOXOISIINX Yepe3 JII0OYI0 IPYryro U3
TAHHBIX TOUEK?

1) 720 2) 360 3) 500 4) 100

4. Pemmte ypaBHenue: A’ = 20
1) 4; -5 2) 4 3) -5 4) 9

5. B notepee 1000 Guneros, cpenn koTopsix 20 BeIMTphIIIHBIX. [IprobpeTaercs oaun Ouner. Kakosa
BEPOATHOCTH TOTO, UTO 3TOT OMJIET HEBBIUTPHIIIHbII?

1) 1 49

= 2)0,2 3 = 4) 0,5
50 ) ) 50 )

6. OTaen TeXHUYECKOro KOHTPOJIs Tunorpadun «DaBoput» NpoBeprsl KHUKHYIO TPOAYKIIUIO Ha
Hasmyue O6paka. BeposTHOCTE TOrO, YTO KHUTa He OpakoBaHHas paBHa 0,9. HaiiTu BeposTHOCTB
TOT0, YTO U3 JIBYX IIPOBEPEHHBIX KHUT TOJIBKO OJIHA OpaKoBaHHasl.

1) 0,18 2) 0,81 3) 05 4) 0,01

7. 25 BBIIYCKHUKOB MEJMHCTUTYTa HAlIpaBWIM paboTaTh B TpH cena. B Xaneneesky nomnano 7
MOJIOJBIX CIIEIHAIMCTOB, B XadanypoBKy — 12, B Kpacusle Orypeiinbl — octanbHblie. KakoBa
BEPOSITHOCTH TOTO, YTO TPH JApyra OyayT cesiTh pa3yMHOE, 100poe, BEeUHOE B OJTHOM cenie?

17 17
1 — 2 = 3 05 4) 0,35
) o5 ) % ) )



Bapuanr 10

1. Ckonpkumu crioco0aMu MOKHO 3aKpacHTh 6 KIIETOK TaKUM 00pa3oM, 4TOObI 3 KIIETKU ObLTH
KpacHbIMH, a 3 ocTaBIIMECs ObLIM 3aKpalleHbl (KaX/1as CBOUM LIBETOM) ObUIBIM, YEPHBIM U

3eJeHbIM?
1) 180 2) 300 3) 120 4) 240
2. Ckonbkumu criocobamu u3 10 UTPOKOB BOJICHO0ILHON KOMaHIBI MOKHO BBIOPATh CTAPTOBYIO
IeCTEPKy?
1) 210 2) 60 3) 30 4) 240

3. Ha copeBHOBaHMSX 1O JIETKOM aTJIETHKE MpHUexajia kKomanja u3 12 cnoprcMeHok. CKOJTbKUMU
croco6aMu TpeHep MOXKET OMPEICUTh, KTO U3 HIX MOOSKHT B dcTadeTe

4 o 100 Ha mepBOM, BTOPOM, TPETHEM U YETBEPTOM HTarax?
1) 1200 2) 88000 3) 11880 4)3000

4. Pemmre ypaBHEHUE: CXX*1 -(x=1) =30
1) 6 2) -5;6 3) -5 4) 30

5. Ha kaproukax Beimucansl yncia ot 1 1o 10 (Ha ogHOM KapTouke — oaHO yucio). KapTouku
TMIOJIOXKHUJIM Ha CTOJ U nepeMeniani. KakoBa BEpOSTHOCTh TOTO, UTO Ha BHITAIIICHHONW KapTOYKe
OKa)eTcs uuciio 37

3 1
1) — 2 01 3 =
) 10 ) )

4) 04

6. M3 naptuun usaenuii Toaposes 0TOMpaeT U3eIMsl BhICIIEro copTa. BeposTHOCTh TOTO, YTO
HayJlady B3sTOE U3/eNINe, OKakeTcs BoIcuiero copta pasHa 0,8. Haliiute BeposSTHOCTh TOTO, YTO U3
TpeX MPOBEPEHHBIX U3EIHM TOJBKO B BBICIIETO COPTA.

1) 0,384 2) 0,5 3) 0,3 4) 04

7.  Ha copeBHOBaHMSIX IO CTpeNbOE CTPENOK MONAAAET B IECATKY C BeposiTHOCTHIO 0,04, B
neBatky 0,1, B BocbMepky — 0,2. KakoBa BEpOATHOCTb TOTO, YTO OJIHUM BBICTPEJIIOM CTPEJIOK
Ha0epeT He MEHEEe BOChbMHU OUYKOB.

1) 05 2) 0,35 3) 0,04 4) 0,34

3. 3agaHus A5 ayIMTOPHOI padoThI:

Bapuanm 1.
6! 3 2
1.Bbraucinute , 2. Berauciuth Ag -Cs
41
3. CKoNbKMMHU cIOCO0aMH MOKHO PACCTaBUTh 4 KHUTH Ha MOJKe?
Bapuanm 2.
7! 3 2
1. Beruucautp o, 2. Boruncnute A7 -Cs
ol
3. CKONBKMMHU CIOCO0aMH MOKHO PACCTaBUTh 5 KHUT Ha MOJKe?
Bapuanum 3.
6! 3 2
1. Beruucinurs , 2. Beruncoute C7 + As

7!



3. CkonbkuMH crioco0aMu MOKHO paccauTh 3 aeTeil Ha ckameiike?

Bapuanm 4.

8! 4 3
1.BeIauciIuTh , 2 .Beruncaute Co - Ag

7!
3. CKOBbKMMH CITOCOOAMH MOYKHO PA3JIOKHTh 6 IIBETHBIX KapaHalield B KOPOOKe B OJUH Psif?
Bapuanm 5.

10! - 8! 3
1. Bpruucaurs , 2. Pemmuth ypaBHeHue A7 = 42x

89
3. 13 6 xuur Hazo BeIOpaTh 3. CKOJIBKUMH CIIOCOOAMH 3TO MOYKHO C/IeNaTh?
Bapuanm 6.
5!+ 6! 3

1. Beruucioute , 2. Pemmuts ypaBaenue C7 = 7x

41

3. Ha crpanune anmp6oma 6 cBoOOIHBIX MecT st (hoTorpadmii. CKOTBKAMHU CIIOCOOAMH MOYKHO
BIJIOKHTH B CBOOOIHBIE MecTa 4 (hoTorpadun?

Bapuaum 7.
41 3
1. Beruncnoute , 2. Pemuth ypaBHeHHE Ag = 7X
5!+ 6!
3. 13 8 pabOTHUKOB HYXHO OTIPABUTh B OJHY KOMaHIUPOBKY 3 yenoBeK. CKOJbKUMHU crIOco0aMu
3TO MOXHO CJI€JIaTh?

Bapuanm 8.
6!
1. BeruuciuTh ,
(711-3" 3
2. Pemuth ypaBHeHne Cg = 7x
3. CKOJIBbKO YeThIPEX3HAYHbIX YMCET MOXHO cOCcTaBUTh W3 mudp 1, 3, 5, 7, 9 npu yciaoBuu, 4to
U(Qpbl HE TOBTOPSIFOTCS?

3anaum:

1) CnyuaiinbiM 00pa3oM BbIOpau [BY3HaYHOE YnC0. HaiiTH BEpOSITHOCTH TOTO, YTO OHO OKaXKETCs
KBaJIpaTOM LIEJIOr0 YHca.

2) K sk3ameny morotoBwin Ouietsl ¢ HoMmepamu oT 1 g0 25. KakoBa BEepOSITHOCTB TOTO, YTO
BBITSIHYTBIM CTy/IEHTOM OMieT OyJeT UMETh JBY3HAuYHbII HOMED?

3) B simuke 3 cuHUX, 4 4€PHBIX U 5 KpacHBIX HIapoB. KakoBa BEpOSTHOCT TOTO, YTO BBIHYTHI IIap
OyzaeT 4EpHBIM UM KpacHbIM?

4). KakoBa BEpOSITHOCTh TOTO, YTO HayAa4dy BeIOpaHHOe 13 yrceln oT 50 10 70 BKIIIOYUTEIBEHO YUCIIO
KpaTHO 67

5) Ciry4aiinpiM 00pa3oM BBIOpaiM JBY3HAUYHOE YMCII0. HaliTH BEPOSITHOCT TOTO, YTO OHO OKAXKETCS
KpaTHBIM 4ucCity 33.

6) B stmuke 10 Genbix, 15 4€pHbIX 1 6 3en€HBIX mapoB. KakoBa BEpOSTHOCTH TOTO, YTO BBIHYTHIN
HayTaJl Imap OKaKETCS WK OCJIBbIM, UIH YEPHBIM, WIN 3€JIEHBIM

4. 3apaHus AJ1s1 CAMOCTOAITE/ILHOM padoThI:
1. HaiimuTte BepOsSTHOCTB TOTO, YTO HAYTa/l B3SITOE OJHO3HAUYHOE YHCIIO SBJISIETCS KPAaTHBIM YUCITY 3.



2. B simuke 3 cuHUX, 4 4€PHBIX U 5 KpacHbIX mapoB. KakoBa BEpOATHOCTb TOTO, UTO BHIHYTHIN 1I1ap
Oynet 4€pHbIM?
3. B smuke 3 cuHux, 4 u€pHbIX 1 5 KpacHBIX 11apoB. KakoBa BEpOSITHOCT TOTIO, UTO BBIHYTBIH IIap
OyIeT KpacHbIM?
4. B amuke 3 cuHuX, 4 4€pHBIX U 5 KpacHbIX H1apoB. KakoBa BEpOSTHOCTH TOT0, YTO BBIHYTHIN 1I1ap
Oynet 6embim?
5. B snuke 3 cunux, 4 u€pHbIX U 5 KpacHBIX 11apoB. KakoBa BEpOSITHOCTB TOTO, UTO BBIHYTBIH I1ap
Oynet 3enEHbIM?
6. Haiiiute BepOsITHOCTB TOTO, YTO YKCIO, B3sTOC Hayraa u3 urcels oT 20 10 50 BKIIOYUTENBHO,
KpaTHo 7.
7. B urpansHoii kosnoae 36 kapt. Haiinnre BEposATHOCTH TOT0, YTO BBIHYTasl HayraJ KapTa OKayKeTcs
JTAaMOM.
8. CiryuaitHpIM 00pa3oM BbIOpau 1By3HauHOE Yncio. KakoBa BEpOSTHOCTB TOTO, YTO OHO COCTOUT
U3 OJIMHAKOBBIX IU(P?
9. U3 konoapl B 36 KapT HayrajJ BBIHUMAETCs 0J1HA KapTa. KakoBa BEpOsITHOCTb TOTO, YTO 3Ta KapTa
OyneT KopoJib YEpHOU MacTu?
10. CtyneHT He ycIien BbIyYuTh OJMH U3 25 OMIIeTOB K 3k3aMeHy. KakoBa BEpOSITHOCTh TOTO, YTO
CTY/IEHTY JOCTAHETCs Ha HK3aMeHe Bbly4EeHHbIH Ouer?
5. 3agaHus 119 NPaAKTHYeCKOH padoThI:
[TpakTuueckas pabora Ne 5:
HajiTu BepoSITHOCTH COOBLITHI.
1. Ha crosne nexar 20 nupoxKOB — 5 ¢ KaIycToii, 7 ¢ si010kaMu 1 8 ¢ pucoM. MapuHa XoueT B35Th
nupoxok. KakoBa BEposITHOCTb, UYTO OHA BO3bMET MUPOKOK C pUCOM?
2. U3 OykB ciioBa «BEpOSTHOCTBY HayraJ BblOMpaeTcs ojHa OykBa. KakoBa BepOSTHOCTh TOTO, UTO
BbIOpaHHas OykBa Oynet: A - cornacHoii; B - rmacuoii; C - OykBa «o»?
3. Bce Harypanbhble ynciaa oT 1 10 30 HanMcaHbl HA OJUHAKOBBIX KAPTOUKAX U IMOJI0XKEHBI B YPHY.
[locne TmiaTenpHOrO NEpEeMEIIMBAaHUS KapTOUYEK U3 YPHBI M3BJIEKaeTcs oJHa Kaprouka. KakoBa
BEPOATHOCTH TOT'O, YTO YUCJIO HA B3ATOM KAPTOUKE OKAXKETCS KPaTHBIM 57
4. BpocaroT nBe MOHETHI. KakoBa BEpOSTHOCTB, UYTO 00€ MOHETHI YITAIYT «PEIIKON» KBEpXy?
5. B ypHe 6 Genbix U 4 yepHbIX 1mapa. M3 ypHbl BBIHUMAIOT OJIMH IIap U OTKJIAJBIBAIOT B CTOPOHY.
Orot mwap okaszaincs 0enbiM. [locne 3Toro U3 ypHbI BBIHUMAIOT ellle oAuH map. Haiitu BeposiTHOCTh
TOT'0, YTO 3TOT IIAp TOKe Oy/eT OesbIM.
6. U3 ypHsl, cogepxkamieii 10 6enbix mapoB U 8 UepHBIX, BBIHUMAOT TIOPSIT BCE HAXOISIIINAECs B HEl
mapsl. HaliTi BEpoSATHOCTB TOTO, YTO BTOPBIM I10 MOPSKY OyJeT BEIHYT Oelblif map.
7. B nepBoM silMKe HaXOASTCA MIaphl ¢ HOMepaMmu oT 1 10 5, a Bo BTOpoM - ¢ Homepamu ot 6 110 10.
W3 kax10ro [1MKa BeIHYJIM 0 0HOMY mmapy. HaiiTu BeposTHOCTB ceyromux coObITHil:

- A - cymMMa HOMEpPOB BBIHYTHIX IIapOB HE MEHbILIE 7;

- B - cyMMa HOMepOB BBIHYTHIX IIApOB paBHa 11;

- C - cymMmma HOMEpOB BBIHYTHIX IIapoB He Oombime 11.

HaiiTu BepoiTHOCTH cOOBITHIA, HCTIOIb3YS TEOPEMbI CJ10:KEeHUSI U YMHOKEHHS.

1. B smuke HaXoAATCS MYTOBUIBI PA3JIMYHBIX L[BETOB: Oenblx - 50; kpacHbIX - 20; 3eneHsbix - 20;
cuHuX - 10. KakoBa BEpOsATHOCTH TOTO, UTO B3sITast HAyra i MyrOBUIIA OKAXKETCS CUHETO WJIH 3€JIEHOT0
nsetra’?

2. BEeposSTHOCTB TOTO, YTO CTPEJIOK, MTPOU3BES BhICTpE, BeiOuBaeT 10 oukoB, paBHa 0,4; 9 0ukoB -
0,3 u, HakoHel, 8 win MeHble oukoB - 0,3. HaiiTu BEpOATHOCTH TOTO, YTO CTPEJIOK MPU OAHOM
BBICTpEJi€ BHIOBET HE MEHEE 9 OUKOB.

3. Ilpu 3anucu dpamMuiInii y4acCTHUKOB COpPEBHOBAHUHU, 001Iee Ynciao KOTophix 420, oka3anoch, 4To
HavyabHOU OykBOM hamMunuii y 10 m3 Hux 6pmta A, y6 -E, y9-U,y12-0,y5-VY,y 3 - 1O, y Bcex
OCTaJIbHBIX (paMmiIMsg HayMHAjJach C corylacHOW. OIpenesiuTh BEPOSATHOCTh TOTO, YTO (haMUIus
Y4aCTHUKA HAYMHAETCS C TJIACHOM.



4. BeposTHOCTh MOMNaJaHUsl B MHILIEHb JUIs mepBoro croptcmena 0,85, a mist Broporo - 0,8.
CriopTcMeHbl HE3aBUCUMO JPYT OT JIpyra cliejally Mo oJHOMY BeicTpeny. HaliTu BepoSaTHOCTH TOTO,
9TO B MUIIICHB MTOMAIET XOTS ObI OJWH CIIOPTCMEH.

5. bpoiena urpanbHas KocTh. HaliTu BEpOSTHOCTH TOTO, YTO BBINAJET YETHOE WM KPAaTHOE TPEM
YHCJIO OYKOB.

6. C nmepBoro npeanpusatus noctynuiao 200 mpoOupok, u3 KoTopbix 190 craHgapTHBIX, @ CO BTOPOTO
- 300, u3 koTopbix 280 cranAapTHHIX. HaliT BEpOsATHOCTH TOTO, UTO Haynavy B3sTas pooupka Oyaer
CTaHJIapTHOM.

7. B 6 kmacce 14 yuennkos, cpeau Hux 2 apyra — Erop u Makcum. Ha ypoke Gpu3KyIbTypbl Kilacc
CIy4ailHBIM 00pa3oM pa3OumBaloT Ha 2 paBHble KoMaHAbl miia urpel B «CHainep». Haiimure
BEPOSITHOCTB TOr0, 4T0O MakcuM u Erop nonanu B 0AHy KOMaHy.

8. CtyneHT npwien Ha 3a4deT, 3Has u3 30 BompocoB Tosibko 24. KakoBa BEpOSATHOCThH CIATh 3a4eT,
€CJIM II0CJIE 0TKa3a OTBEYaTh Ha BOIPOC MPEI01aBaTelb 334a€T €111€ OJUH BOIpOC?

9. BepogTHOCTH TOTO, UTO B T€UEHUE OJJTHOTO pabOYero JHsS BOSHUKHET HEMOJIaKa B OIPeIeICHHOM
MeauuuHckoMm npubope, paBua 0,05. KakoBa BepOATHOCTh TOTrO, YTO HE MPOU3OMIET HU OIHOU
HeToaaKu 3a 3 pabounx aHs?

Tema 4.2. MaTteMaTnuyecKasi CTATHCTHKA U €€ PoJib B MeJIULMHE U 3IPABOOXPAHEHUMN.

1. IlepeyeHb BONIPOCOB I YCTHOIO, (PPOHTAJIBLHOIO OIIPOCA:

1 6onpoc:

[lepeuncnure ciocoObl HATTSAHOTO MIPEICTAaBICHHS HH(POPMALIIH.
2 sonpoc:

HazoBuTe 0OCHOBHBIE XapaKTEPUCTUKU CTATUCTUYECKOTO Psijia.

2. TectupoBanue

1. Boioenume u3 nepeuucieHH020 IMansvt CMAMUCMU4ecK020 UCC1e008aAHUA.
1. Onpenenenne o0beMa UCCIICTIOBAHUMA

. CocTaBieHue mporpaMMsl U TIaHa

. Onpenenennie Buaa HaOIIOICHUIA

. Coop marepuana

. PazpaboTka u cBojIKa MaTepuana

wn B~ WN

. Umo u3 nepeuucieHH020 OMHOCUMCA K NIAHY Uccledoeanusn?
. Bpems uccnenoBanus

. CocraBieHre MaKETOB CTATHCTHYECKUX TaOJINI]

. OOBEKT U MECTO HCCIIENOBAHUSA

. O0BbeM uccieIoBaHus

. Y4eTHbIe TOKyMEHTHI

DN AW~ N

. Umo u3 nepeuucnennozo omuocumcsa K 00vekmam ucciedoeanusn?
. lllkonpHauku 1-ro Knacca ropona H.

. Kurenn H-cxoro paiiona

. Ctpourensb, MoNy4rBIINN TPOU3BOACTBEHHYIO TPAaBMY

. Cimyyail cMepTH 1O IOBOJY aIlNEHAUINTA

. JInna noxwunoro Bo3zpacta ropoaa H.

DN AW~ W

Umo u3 nepeqyucienno20 OMHOCUMCA K eOUHUUAM HAOaI00enusn?
. Meaunmnckue pabotHuku Hekoit o6mactu

. Ciryyaii BBIIBIIEHHOTO MPpod.3a001eBaHMs

. YupexxieHus: oOIIeCTBEHHOT'O TUTAHUS

. Ciryyail nUI1IeBOTO OTpaBJICHUS

LW =N



5. Kaxue u3 nepeuuciennplx 00OKyMeHmo8 MOJCHO OMHECU K YYemHbim?
1. Ankera

2. JIucTok HETPYIOCTIOCOOHOCTH

3. XpOHOMETPaKHBIN JIUCT

4. Kapra BBIOBIBIIETO U3 CTallMOHAPA

5. CBUAETENBCTBO O CMEPTH

6 Ha xakom smane cmamucmuuecKko2o ucciedo8anus papadamsléaromcsa makemol maoauy?
1. Ha nepsom

2. Ha BTOpOM

3. Ha tpetbem

4. Ha yeTBepTOM

5. He pa3pabarsiBatorcs

7. YUmo omuocumca K ynemenmam cmamucmuueckux maoauy?
1. HasBanue

2. CTaTUCTUYECKOE CKa3yeMoe

3. CTaTUCTUYECKOE MTOJIEKAIIIEE

4. ToroBele CTpOKH

5. CHOCKa ¥ IpUMEYaHHE

8. Ykaoricume euovt cmamucmuyeckux maonuy.
1. IIpocras

2. I'pynnoBas

3. KomOuHanuoHHas

9. Umo exnrwouaem ¢ cebsn npozpamma ucciedosanusn?
1. IIporpamMmy HaGmroaeHus (coopa Marepuana)

2. IIpoBepky u mm}ppoOBKYy MaTepuaia

3. [IporpamMmmy ananuza

4. IIporpamMmmy pa3paboTKu

10. Ymo npeocmasnsem codoil npozpamma Haonrwoenun?
1. CocraBieHne MaKeTOB CTATUCTUYECKHUX TaOJIUI]

2. Cyetnas oOpaboTka MaTepuana

3. BeikonupoBka Matepuana

4. BeiOop niu pa3paboTKa Y4ETHOTO JOKYMEHTa

5. IlpoBepka u mmdpoBKa Marepuaa

11. Kak ¢hopmupyemcsa zenepanvnas co60Kynnocms?

1. Peructpanus Bcex ciay4aeB, COCTABIIAIOMINX T€HEPATIbHYIO COBOKYITHOCTh
2. Texymmii oT60p

3. Ciy4aitHsiif 0TOOp

4. MexaHnuueckuii 0Toop

5. Tunonoruyeckuii 0TOOP

12. Ykaotcume npeumyuiecmea bl00pouHo20 memooa uccied08anus.
1. beicTpoTa npoBeieHNs NCCIIEIOBaHMS

2. Bo3MO0XHOCTB y4eTa BCEX €IMHMI] T€HEPAIIbHOW COBOKYITHOCTH

3. DKOHOMUYHOCTh

4. 3HaunTeNbHBIE 3aTPATHl MATEPHATILHBIX CPEJICTB

5. IlepeHeceHne NOIYyYEHHBIX JaHHBIX HAa T€HEPATIbHYIO COBOKYITHOCTh



3. 3axaHusA A1 ayIUTOPHOM padoThI:

1) B pe3ynbrare wucCHbITAaHUS CIOydaiiHas BedMYMHA X TPUHSIA CICAYIOIINE 3HAYCHUS:
2,6,8,4,2,5,7,6,4,4,1,5,7,6,3,1,3,5,5,3. TlocTpouTh IUCKPETHBI BapUALMOHHBIA PAl U HAYEPTUT
TIOJIUTOH PACTIpe/ICTICHUSI.

2) Jan BapuwanmonHsli psg: 3,6,6,8,8,12,12,12,25,25,70,75. Haiinure BBIOOPOYHYIO CPEIHIOI H
BBIOOPOYHYIO JTUCIIEPCHIO.

3) Ilate u3MepeHHil HEKOTOPOM BEIMYMHBI Jajid cleayromme pe3yinbrarsl: 92,94,103,105,106.
Haiinyre BEIOOPOYHYIO CPEIHIOI U BEIOOPOUYHYIO JUCIIEPCHIO.

4. 3ajaHus JJIA CAMOCTOSITEIbHOM padoThI:

1) BemmonauTte mpeodpa3zoBaHus JaHHOTO IPOCTOTO CTATUCTUYECKOTO Psijia M HANJIUTE €T0 YHCIIOBBIC
XapaKTePUCTUKU

1.5,6,3,3,8,4,2,6,5,7,2,5,4 2.3,1,1,2,4,3,4,5,6,7,8,9,5
3.5,2,3,2,1,5,4,6,8,7,6,9, 5, 4.7,6,9,11,9,10,8,5,7,9,6,9,8

2) U3yunte mpeAcTaBieHHbIE MaTEpHAIIbl M0 MEIULIMHCKOM CTAaTUCTHKE. PemmTe mpeanokeHHylo
3aJlauy, UCIIONb3Ys U3yYEHHbIE MaTepUAIIbI:

1. OmnpenenuTh KaueCTBEHHBIE MOKa3aTeM padOThl TEPANEBTUYECKOrO OTHAEIECHMS CTal[MOHapa
ropojckoii 6ompHULBI T. A. B 2010 1. B otaenennn 130 xoek. Brimucano 3a rox 2700 OonbHBIX,
ymepio 300. [Ipoeneno B 6onbauIe 45 500 KOWKO-THEH.

2. OmnpenenuTs KaueCTBEHHBIE MTOKA3aTeNU e TEIbHOCTH NOTUKINHUKY T.B., o0cmyxuBaromieit 30
TBHIC. HaceleHus: B ordere 3a roa yka3zaHO, 4TO KUTEISMH 3a roj K Teparneram caenano 110 000
MOCeIeHuH, U3 HUX K cBouM ydacTKoBbIM Bpauam — 80 000. Oxazana momomis 6 000 cenbckux
MIPUTOPOJIOB (IIPUMUCHBIX K OoJibHUIIE). [IpoBeAEH 11e1eBOM OCMOTp AJiA BBISBICHUS TYOCpKy€3a —
1800 vemoBek. M3 200 3aperucTpupoBaHHBIX OOJIBHBIX B3SATO HA JMCHaHCEpHOE HaOoaeHue 120
OOJIbHBIX SI3BEHHOH OO0JIC3HBIO.

3. Omnpenenuts nokazarenu Harpy3ku Qenpamepa u aeareabHoctu GAII cena C. Yucno xuteneit
cocrtasisio 600 ven, nereit 10 3 net — 60. @enpamep BeAET npuém 3 yaca B 1eHb. YHUCII0 OCEIICHUIA
K penpamepy coctaBuio 2 600, yrcno nocemenuii Ha oMy — 600. Bersiaeno 700 3aboneBanuii, u3
Hux 30 ciydyaeB 3abojeBaHMsI aHTHMHOW, 16 ciay4yaeB TrumneproHUYecKor OosesHu. Ywucio
MaTPOHAXKHBIX MOCELIEHUI Ha JJOMY K JeTsAM 10 3 set coctaBuiio 380.

4. Omnpenenutb KaYeCTBEHHBIE TIOKA3aTENN 1€ATEIbHOCTH MOJUKIMHUKY T.J]., o0cayxuBatorieit 30
ThIC. HaceneHus: B oTueTe 3a roa ykasaHo, 4TO >KUTEISIMHU 3a Toj K TepamneBTam caenano 60 000
MOCEIIEHUH, U3 HUX K CBOMM y4acTkoBbIM Bpadam — 48 000. Oxazana momomrs 12 000 cenmbckux
MPUTOpOAOB (MIPUMHCHBIX K OonbHUIIE). [IpoBeAEH 1eneBoil OCMOTp Ui BBISIBIECHUS TyOepKynéza —
3 000 genoBek. N3 450 3aperucTpupoBaHHBIX OOJBHBIX PEBMATH3MOM B3ATO Ha AMCIAHCEPHOE
HaOmonenue 450.

5. Becenel. 750 xkureneit, nereit no 3 ner — 50. Ha ®AII ¢penbamep Benér npuém 4 yaca B I€Hb.
Yucno nocemennii k gpenpamepy cocraBuio 3 200, yucno nocerieHuit Ha 1omy — 560. BersiBieno
840 3aboneBanuii, u3 HUX 40 ciydaeB 3a00JIeBaHUs A3BOM Kelly/IKa U JBEHAALIATUIIEPCTHON KUIIIKH,
20 cmyyaeB runepToHNYecKoi 0ose3Hu. Yncno naTpoHaKHBIX MOCEIICHUH Ha IOMY K JIETSM 110 3 JIeT
coctraBmio 340. Onpenenure mokazaTenu Harpy3ku denpamepa u aesteabHoct GAIl cena I

6. OmnpenenuTh Ka4eCTBEHHbIE MOKa3aTeNH PabOTHI TEPANEBTHUECKOTO OTAENEHUsS CTalhoHapa
ropojckoit 6onpHunbl T. K. B 2009 r. B ornenenun 150 xoek. Brimucano 3a rox 3420 GOJBHBIX,
ymepio 14 0. Ilposeneno B 6onbHuie 54 300 KoiKO-THEH.

7. Onpenenuth KadeCTBEHHBIC IMOKAa3aTeNW PabOThI TEPaNeBTUUYECKOTO OTACIECHHUS CTalMoHapa
ropojckoit 6ompHHIBI T. A. B 2010 1. B otnenenun 130 xoek. Bemmucano 3a rox 2700 GONBHBIX,
ymepiio 300. IIposeneno B 6onbauie 45 500 KOMKO-THEH.

8. OmpenenuTh KaueCTBEHHBIE MTOKA3ATENH EATEIBHOCTH MOTUKIUHUKY T'.B., 06cmyx)uBatoieit 36
TBIC. HaceJIeHHs B oTdere 3a rojx ykasaHo, 4TO JKHUTEISIMH 3a TOJ K TepaneBTam ciaeiano 120 000
MOCEIIeHNH, U3 HUX K cBOMM yudacTkoBbIM BpauaM — 90 000. Oka3zana momomrs 7 000 cembckux
MIPUTOpoA0B (IIPUMHCHBIX K OonbHULE). [IpoBeaEH 1eneBoil ocMOTp Ui BISBICHUS TyOepKyné3a —
2600 yenosek. M3 300 3apeructpupoBaHHBIX OOJNBHBIX B3ATO Ha AMCIAHCEpHOE HaOmroneHue 220
OO0JIbHBIX SI3BEHHOU 00JIE3HBIO.



5. 3aaHus 1J151 NPAKTHYECKOH padoThI:

1. B pesynbrare HCIBITaHUS Cly4aiiHas BenuyrHa X MPUHsIIA CIEAYIOre 3HaueHus: 2, 6, 8, 4, 2,
5,7,6,4,4,1,5,7,6,3,1,3,5,5, 3. [locTpouTh TUCKPETHBIN BapUALIMOHHBIN psii 1 HAYEPTUTh
MIOJIUTOH pacTpe/IeICHUsI.

2. B pesynpTaTe ucnpiTaHus CiiydaiiHas BeauduHa X MPUHsUIA cienyronue 3Hadenus: 11, 13, 18,
22,24,12,23,15,18,17, 12,18, 19, 20, 12, 22,16, 17, 14, 20, 21, 25,27, 19. I[TocTpoUTh TUCKPETHBIN
BapHAIIMOHHBIN P ¢ paBHBIMU MHTEpBajaMH U HAYEPTUTh TUCTOTPAMMY.

3. Jlan BapmanmoHHbIN psia: 3, 6, 6, 8, 8, 12, 12, 12, 25, 25, 70, 75. Haiiti BEIOOPOYHYIO CPEIHIOO
Y BBIOOPOYHYIO AUCTIEPCHIO.

3HaueHUs Ciy4ailHOM BeJMYMHBI X IPEICTAaBICHBl B BHJI€ CTATUCTUYECKOrO paCIpeaesICHHs
(Tabm.1). HaliTi BBIOOPOYHYIO CPEAHIOI0 M BRIOOPOYHYIO AUCTIEPCHIO.

Tabnuna 1. CtaTucTryeckoe pacipeaeeHue s 3a1aHust

SHaueHus X Jacrorta 3HaueHus X Yacrortal
120-140 1 200-220 53
140-160 6 220-240 24
160-180 19 240-260 16
180-200 58 260-280 3

4. U3 reHepalibHON COBOKYIIHOCTH U3BJIedeHa BbIOOpka oObeMom N =50. Haiitu oLeHKH
MaTEeMaTHYeCKOro 0XKUJaHUs U TeHepaJIbHOM JUCIIEPCHH, BOCIIOIb30BABIIUCH TA0II. 2

Tabnuua 2. JlaHuble 11 3aJaHHUS

Xi 2 3) 7 10
N 16 12 8 14

5. Ilarp m3MepeHHil HEKOTOPOW BETWYMHBI JaM cieayromue pe3yabrarsl: 92,94,103,105,106.
HaiinuTe BEIOOPOUHYIO CPETHIOIO U BBIOOPOUHYIO TUCIIEPCHIO.

6. OmnpenenuTs NOKa3aTeNn HArpy3ku Qenpamepa u aestenabHocT OAIT cena C. Yucno xureneit
cocrasisuio 600 uen, nereit 10 3 net — 60. @enbamep BeAET npuéM 3 yaca B 1€Hb. YHCI0 OCEeHN
K (penpamepy coctaBuiio 2 600, yrcno nocemenuii Ha fomy — 600. Berssineno 700 3aboneBanui, u3
Hux 30 ciyuaeB 3a0oieBaHusi aHTMHOW, 16 ciaydaeB rumepToHUYecko Oone3nu. Ywucio
MaTPOHAXKHBIX MOCEIIEHUH Ha IOMY K AeTSM 110 3 seT coctaBuio 380.

7. OnpenenuTh Ka4yeCTBEHHbBIE TOKA3ATENH 1€ATEIbHOCTH NOIUKINHUKY T. /1., o6cmyxuBatomieit 30
TBHIC. HaceJleHus B oTdeTe 3a rojx ykasaHo, 4TO JKHTEISIMH 3a TOJa K TepameBram ciaeiano 60 000
MOCEIIeHUH, U3 HUX K CBOMM y4yacTKOBbIM BpauaM — 48 000. Okazana momoips 12 000 cenbckux
MIPUTrOpoA0B (IPUMHUCHBIX K OonbHHUILE). [IpoBeaEH 1eneBoil 0cMOTp Ui BBIABICHUS TyOepKynéza —
3 000 uyenoek. M3 450 3aperucTpupoBaHHBIX OOJBHBIX PEBMATU3MOM B3ATO Ha JUCHAHCEPHOE
Habmoenue 450.

8. OmpenenuTh KadyeCTBEHHbIE TOKA3aTEIH AEATEIILHOCTH MOJUMKIMHUKH I'.B., o6cmyxuBaroreit 30
THIC. HaceJIeHUss B oTdere 3a rojx ykazaHo, UTO JKHUTEISIMH 3a TOJA K TepaneBtam ciaenano 110 000
MOCEIIeHUH, U3 HUX K cBOMM yudacTkoBbIM BpauaM — 80 000. Oka3zana momomrs 6 000 cembckux
MIPUTrOpoA0B (IPUMUCHBIX K OonbHHULE). [IpoBeaEH 1es1eBOi 0OCMOTp ISl BBISIBIECHUS TyOepKyné3a —
1800 uenoBek. M3 200 3apeructprupoBaHHBIX OONBHBIX B3ATO Ha AMCHAHCEpHOE HaOmoxeHue 120
OO0JIbHBIX SI3BEHHOM 00JIE3HBIO.

9. Becenel. 750 xkwuteneit, nereit 1o 3 net — 50. Ha ®AII dpenpamep Benét npuém 4 yaca B ICHb.
Uwucno nocemennii k genpamepy coctaBuio 3 200, uyucio nocemennit Ha qomy — 560. Beisieno
840 3aboneBanuii, u3 HUX 40 caydyaeB 3a001€BaHUs A3BOH JKENyIKa U IBEHAALATUIIEPCTHON KUIIIKH,
20 cirydaeB TUTIEPTOHNYECKON 00J1e3HH. UNCI0 maTpOHaKHBIX TTOCEIICHUH Ha IOMY K JIETSM 70 3 JIeT
coctasuiio 340. OnpenenuTe nmokazaTenau Harpy3ku genpamepa u aesreabHoct GAIl cena I



Pa3nes 5. OcHOBHBIE YHCJIEHHBbIE MATEMaTHYeCKHe MeTObl B NPO(ecCHOHATBHOM
AeSITeJIbHOCTH CPeHero MeIuIUHCKOro padoTHUKA.
Tema 5.1. [IpumeHeHne MaTeMaTHYECKUX METOI0B B MPO(eCCHOHATILHOM /1eATeJIbHOCTH
CpeHero MeJIuIMHCKOro MepcoHasia

1. 3apanus 19 ayJuTOPHOM padoThI:

1) Tosap croua 50 000 py6. KakoBa craHeT 1ieHa ToBapa 1mociie moaopokanus Ha 5%?

2) CkoabKo mporeHToB coctaBisioT 600 py6. ot 400 py6.?

3) Ksapruphas mara nossiiieHa Ha 8%. 3a nponuisiii Mecsir 3amiadeHo 3 500 py6. Ckoybko HaI0
3aIuIaTUTh 3a TEKYIIUA MecsI?

4) B pe3yabTarTe MEIHOPATHBHBIX MEPOIIPUATHI MOCEBHBIC TUIOIIAAN YBEITHUUIIUCH 10 CPABHEHUIO
¢ pouuibiM rogom Ha 150%. Haiiqure BennunHy mionmajaei 3Toro roja, €CJiv B MPOILIOM roAy OHa
cocraBmia 60 ra.

5) Cebecronmocts ToBapa 30 Teic. py0d. B Marasune stot ToBap npoaaércs 3a 90 Teic. py6. CKOIBKO
MIPOLIEHTOB OT CE0ECTOMMOCTH COCTABIISICT PO3ZHUYHAS TIeHA?

2. 3agaHus AJ5 CaMOCTOSITEIbHON PadoThI:

Bapuanm 1

1. Haszansatusx npucyrctByet 60% Bcex cTyaeHTOB. CKOJIBKO MPOLIEHTOB CTYAEHTOB OTCYTCTBYET?
2. Beipaszure B IpoIeHTax Y4 BCeX KUTENEH ropoja.

3. Haiinure 16% ot 20 000 py0bmeii.

4. bank npennaraet kpeaut noj 16% rogoBeix. CKOJIbKO NMPUAETCS BEPHYTh OAHKY, €CIIU B3SITh Ha
ron 20 000 py6ei?

5. Ckonbko npoueHToB coctaBisiioT 400 py6. ot 200 py6.?

6. 20% ot HexoTopoii cymmbl coctaisioT 100 py6ueit. Kakosa ata cymma?

7. KsaptupHas mnata nosbiiieHa Ha 18%. 3a mponuisnii mecsi 3amadeHo 4 500 py6. Ckonbko
HaJI0 3aIUIaTUTh 33 TEKYIIUH MecsI?

8. B pedepennyme npunsiu yuyactue 12 000 yemoBek, uto cocrtaBisieT 60% Bcex >KUTENEH,
UMEIoLIUX paBo rojoca. CKOIbKO KUTENEH UMEIOT IPaBo rosnoca?

9. CebGecronmocts ToBapa 30 Teic. py0d. B Marasune stot ToBap npoaaércs 3a 90 Teic. py6. CKoJIbKO
MIPOLIEHTOB OT CE0ECTOMMOCTH COCTABJIIET PO3ZHUYHAS IIeHa?

10. ITomoxonHblif Hayor ycraHoBieH B pazMmepe 12%. Jlo Beiyera mogoxonHoro Haimora 1% ot
3apabOTHOM MJIaThl OTYHUCISAETCS B MEHCUOHHBINA QoHJ. PaboTHuKy HaunciaeHo 50000py6. Ckonabko
OH TOJIYYUT TOCJI€ YKa3aHHbIX BEIYETOB?

Bapuanm 2

1. Ha 4-5 B rpynne yuarcst 57% ctyaenToB. CKOJIBKO NMPOLIEHTOB UMEIOT HE TOJIBKO OLIEHKH 4 1 57
2. Haiigute 15% ot 30 000 py6.

3. Tosap croun 30 000 py6. KakoBa craner 1ieHa ToBapa nocie noaopoxxkanus Ha 15%?

4. Beipa3uTte B polieHTax 1/5 BceX COTPYAHUKOB MPEATIPUATHS.

5. 25% ot Hekotopoit cymMmbl coctaBisiioT 200 py6. KakoBa sta cymma?

6. [1naTa 3a Tenedon nossitieHa Ha 16%. 3a monwtsiii Mecsii 3amaadeHo 280 py6. CKonbKko MpuaETcs
3aIUIaTUTh 34 TEKYIIUA MECSIII?

7. B 5 Teicayax u3 BbIMyIIEHHBIX 20 ThICSY KOPOOOYEK C JKEBATENbHOW PE3WHKOM HaXOIUTCS
ctoprpu3s. CKOJIBKO MPOIEHTOB COCTABUIIN KOPOOOUKH C CIOpIIpU3aMu?

8. B pe3ynbpTaTe MENTMOPAaTUBHBIX MEPONPUATUN ITOCEBHBIE IIOMAAN YBEIUYWINCH 10 CPABHEHUIO
¢ mponuteiM TosioM Ha 150%. HaiiauTe BenmmunHy 1u1omaaei 3Toro rojia, €CiiM B MPOIUIOM TOTy OHa
cocrasuia 60 ra.

9. BanoBoil HalMOHAIBHBIA TPOAYKT rOCYAAPCTBA COCTABHII 33 MIIpA. IOJUIAPOB, YTO COOTBETCTBYET
75% ot mutanupoBasiierocst OropkeToM. Haliure miaHOBYIO BETMYMHY BAJIOBOIO HALIMOHAIBHOTO
MIPOJYKTa 3TOTO FOCYAapCTBa.

10. B nepBoMm kBapTaine HekoTopblii ToBap crous 1000 py6. Bo BTopom KBapTase 1eHa noBbICHIaCh
Ha 50%, a B TpetbeM em€ Ha 100%. CkosbKO cTajl CTOUTh 3TOT TOBAp?



3. 3aganus 1Jis1 IPaKTHYeCKOi padoThI:

[TpakTrueckas padota Neb:

1. PaccuuTaTh JOKCHCTBYIONIUI MUHYTHBIH 00BeM AbIXaHus peOeHKa 14 JieT, eciii IbIXaTeNbHBIN
o6wveM coctarisaeT 400 mut, yacToTa apixaHus - 19 B MUHYTY.

2. Paccuntath MUHYTHBIH OOBEM KPOBOTOKA M OICHUTH MOKA3aTeNH CEPICYHON AESITeIhHOCTH
pebenka 14 ner, ecnu yaapHbIi 00beM KPOBOTOKA cocTaBisieT S0 M1, a 4acTOoTa COKpaIIeHUH cepara
- 78 ynapoB B MUHYTY.

3. Paccuntats MUHYTHBINH 00BEM KPOBOTOKA B TIOKOE U IIpH Harpyske, eciiu Y OK B mokoe cocTaBiisii
50 mn, YCC - 78 yn./muH, a npu ¢usndeckoit Harpyske YOK moctur 150 mu, mpuyem ero
MOBBIIICHHE COMTPOBOXKIaI0ch Bo3pactanueM YCC no 90 yu./muH.

4. Paccuntath ymapHblii o0bem KpoBoToka, eciu MOK cocraBmser 3900 mu/mMuH, a dactoTa
COKpaIlleHHi cepana - 78 yi./MuH.

5. Paccuntare 4acTOTy COKpaIlIeHU# cepia, eclii MUHYTHBIH 00beM KpoBoToKa coctasisteT 3900
MJI/MUH, a yJIapHBIH 00heM KpoBOTOKa 50 MII.

6. Paccunrats cepaeunsiii unaekc, ecnmu MOK coctasnsier 5000 mii/MuH, a miioma s TOBEPXHOCTH -
2,5 M2

7. Paccuuratp ynapubiit unaekc, ecian YOK coctasisier 50 Mi1, a miiomiaab mMOBEpXHOCTH - 2,5 M.

8. Paccunrtarh MOMKEHCTBYIOLIYIO Maccy Tesa pebeHka B 7 Mec, €Clii Macca Tella IPHU POKICHUN
cocrasisuia 3000 r.

9. Paccunrtarh JOMKEHCTBYIOLIYIO OKPY)XHOCTh TOJIOBBI peOeHka B 8 Mec, eciu B 6 Mec OHa
cocraBisiia 43 cm.

10. Paccuntarh AOMKEHCTBYIOUIYIO OKPYKHOCTh Tpyau pebeHka B 4 u § Mec, eciu B 6 Mec OHa
cocrasisiia 45 cm.

11. PaccunTarh KOJIMYECTBO MOJOKA, HEOOXOAMMOE Ha CYTKH, M0 Gopmyne DUHKETbIITeHHA IS
JOHOIICHHOTO 7-THEeBHOTO pebenka Maccoir 3200 r. OmpemenuTh 00beM MOJOKA IS KaXKIOTO
KopMJIeHUS (TIpH 7-pa30BOM PEKUME).

12. PaccunTath KOJIMYECTBO MOJIOKA, HEOOXOMMOE Ha CYTKH 3-MecsaHOMY pebeHky maccoi 4800 r,
00BEMHBIM METOIOM.

13. PaccunTarh KOJIMYECTBO MOJIOKA, HEOOXOMMOE Ha CYTKH 3-MecssaHOMY pebeHKy maccoit 4800 T,
KaJIOPUHHBIM METOJIOM.

14. Paccuutath MHUHYTHBIH 00BEM KpPOBOTOKa B TOKOE M mpu Harpyske, eciu YOK B moxoe
coctasisi1 50 My, YCC - 78 yn./muH, a ipu pusnueckoit Harpyske YOK noctur 150 mi, mpudem ero
MOBBIIIEHHE COMTPoBOXkaanoch Bo3pactanuem YCC no 90 yu./muH.

15. Paccuurats cepaeunsii unaexc, ecnu MOK cocrasmiser 5000 mui/MuH, a TUIOMIAb TOBEPXHOCTH
-2,5 M.

16. Paccuurath ynapusiit uaaekc, ecinu Y OK coctasmsier 50 mu, a Tuiomais oOBEpXHOCTH - 2,5 M.
17. PaccunTaTh TOJDKEHCTBYIONIYIO MacCy Tejla peOeHKa B 7 MEC, €ClIM Macca Tejla MpU POXKICHUHU
cocrasisuia 3000 r.

18. PaccunTarh JOJDKEHCTBYIOIIYIO OKPY)KHOCTH TOJIOBHI pebeHka B 8 Mec, eciu B 6 Mec OHa
coctaBisuia 43 cM.

19. PaccunTarh IOIKEHCTBYIOIIYIO OKPYXKHOCTh Tpynu pebeHka B 4 u 8 mec, ecnu B 6 Mec OHa
cocTaBisuia 45 cM.

20. PaccunTaTh KOJMYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH, 1O (opmyrne DHUHKEIbITEHHA IS
JIOHOIIEHHOTO 7-mHeBHOTO pebenka Mmaccoit 3200 r. OmpenenuTh 00beM MOJOKA IS KaXIOTO
KopmileHus (Tipu 7-pa3oBOM peKUME).

21. PaccunTaTh KOTUYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH 3-MecssuHOMY pebeHKy Maccoit 4800 T,
00BEMHBIM METOIOM.

22. PaccunTaTh KOJTUYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH 3-MecssuHOMY pebeHKy Maccoit 4800 T,
KaJIOPUMHBIM METOJOM.



Tema 5.2. Ilpukaagnbie 321241 B 00J1acTH NPO(eCCHOHAIBHOM NeATeJIbHOCTH

1. 3apanus 1A ayauTopHoi padoThI:

1) PaccuuTaiiTe KOHIIEHTpaI1IO pab0Yero pacTBopa, €Ciiy JIsi €ro MPUTrOTOBICHHUS UCIIOIB30BATN 2
1 Boael 1 300 Mt 5% pacTBOpa.

2) B 340 mu1 pactBOpa comepkuTes 22 T cyxoro Beriectsa. OnpeeanTe MPOICHTHYIO KOHIIEHTPAIHIO
3TOr0 pacTBOpa.

3) Konnentpanus pactsopa 3aana otHomieHueM 1:3. Beipazure koHIeHTpauio B %.

4) B npuémHOe OTIEICHUE 3a CYTKH NOCTYMHiIo 56 4en. M3 Hux B 3 ciiydyasx ObUIO OTKa3aHO B
rocruTanu3aiuy, a 24 NOCTYNMBIIMX ObUIM OTHpaBiICHbl B TPaBMATOJOTHYECKOE OTJEJICHHUE.
CKOJIBKO TPOLEHTOB OT TOCHHUTAJIM3MPOBAHHBIX OBLIM OTHPABICHBI B TPaBMATOJIOTHYECKOE
otaencHue?

5) B xupypruueckom OT/AEIEHHH 3aHATO 25 KOWKH, 4To coctaBisieT 70% 0O0LIero KOJIM4ecTBa KOeK
naHHoro otnaenenus. [logcunTarh KOIM4YECTBO CBOOOIHBIX KOEK B OT/ICIICHUU.

6) Paccuntarh KOHIICHTpAIMIO Pab0O4ero pacTBOpa, €CIH ISl €ro IMPUTOTOBICHHUS

ucnons3zoBanu 1,5 1 Boael u 700 M 5% pactBopa.

1. 3apanusi AJsi CAMOCTOSITEILHOI padoThI:

Bapuanm 1

1.0tBap conepxut 4% kopHel antes. CKOJIBKO OTBapa MOKHO NpUrotoButh u3 500 r  KopHel
anres?

2. CKOJIBKO KUJKOCTH MOXHO IMEPENUTh OOMBHOMY 3a CYTKH, €CIIM CKOPOCTh BBeneHus Oyzaer 80
Kar/muH, a 1 M1 KuaKocTd paBeH 20 karuisam?

Bapuanm 2

1. KakoBa Macca Tena 4ejaoBeKa, €Clid ero MblliedHas Macca, papHas 40% macchbl Telia, COCTaBIISIET
35 xr?

2. Beraucnure Maccy cep/ia 4elioBeKa ¢ Maccoi 75 Kr, €CJIM U3BECTHO, YTO Macca cepilia COCTABIISET
1/200 ot macceI Tena

Bapuanm 3

1. Bpauy Ha3zHaywn manueHTy, OOJbHOMY KaTapalbHOW aHruHOM, monockanue 0,25% pacTtBopom
MapraHIieBOKUCIOro kKanus. Kakoe KoimmuecTBO CyXoro BeecTBa He00X0IMMO ISl IPUTOTOBIICHUS
250 r pactBopa?

2. CKOJIBKO >KMJIKOCTA MOXKHO TIEPENIUTh OOJHLHOMY 3a CYTKH, €CIIM CKOPOCTh BBeaeHHs Oyner 30
Kar/mMuH, a 1 M1 KuaKocTy paBeH 20 karsam?

Bapuanm 4

1. [MTaumnenTy Ha3HavyeHO BBeAeHUE 4,8 1 pacTBOpa BHYTPUBEHHO B CYyTKH. PaccumraiiTe cCKOpOCTh
nH(Y3UH, €CITU U3BECTHO, YTO 1 MJI JKUAKOCTH paBeH 20 KaruisaMm.

2. Ckonpko cynbdaruina Hatpus Haxoautces Bo (uiakone 10 mut 30% pactBopa?

Bapuanm 5

1. [Tna3zma cocraBnser 62% OT KPOBH, a KPOBb cocTaBisieT 8% OT Macchl Tena. B cocraB miia3Mel
BXoauT: Oenka — 8%, Heopranudeckux BemiecTB — 2%, Boabl — 90%. Paccuuraiite cocTaB 1ma3mbl
yenoBeka maccor 70 kr.

2. B nonukivHuKe padoTtatoT 16 Bpauel — crenuanucToB, 4to coctaBisger 80 % oT He00X0uMOoro
Koian4uecTBa. CKOJIBKO BAKaHTHBIX MECT UMEETCS B IOJIMKINHUKE?

Bapuanm 6

1. CynbdanunaMugable npenapartbl BBOASATCS U3 pacuéra 0,2 mr Ha 1kr maccsl Tena. CKOIbKO HY>KHO
BBECTH Ipernapara 1y pebéHka 6 et maccoit 24 kr?

2. Paccuuraiite konnuecTBO cyxoro BemiectBa B 300 mi 3,6% pacTtBopa



Bapuanm 7
1. B 6onpHaune 160 xoiikomect. M3 Hux 3amoiaHeHo OonbHBIMU 132 Mecta. Ha CKOJBKO TIPOIIEHTOB
3aroyiHeHa 0oJbpHUIa?

2. KakoBa mMacca TeJia 4yejaoBeKa, €CJIM €ro MbllieyHas Macca, paBHast 38% Macchl Telna, COCTaBJISET
30 xr?

Bapuanm 8

1.Beruuciaure Maccy cepiia HOBOpokAeHHOro ¢ Maccoi tena 3400r, eciu M3BECTHO, YTO Macca
cepana pedbénka cocrasisiet ~ 0,75 % oT macchl Tena.

2. CKOJIbKO JKMJIKOCTH MOYKHO TEPEIUTh OOJBHOMY 3a CYTKH, €CJIM CKOPOCTh BBeaeHus Oynet 50
Kar/muH, a 1 M1 xuaKocTu paBeH 20 karisam?

Bapuanm 9.

HeoOxonumo 450 min 20% pactBopa riroko3bl. CKOJBKO I'paMM TJIFOKO3bl COAEPKUTCA B ITOM
pactBope?

B xupyprudyeckom oTAelIeHUH 3aHATO 24 KOWKH, YTO COCTaBisieT 75 % 0OIIero KoJm4ecTBa KOCK
naHHOTO oTnencHus. [locunTaiiTe KOMHMYECTBO CBOOOTHBIX KOCK B OTICIICHUU.

Bapuanm 10.

1. Heo6xomumo 350 mia 40% pacTtBopa ritoko3bl. CKOJBKO TpaMM TIIOKO3bI COAEPIKHUTCS B ATOM
pactBope?

2. B xupypruueckom oTe’IeHUH 3aHATO 32 KOMKH, 4To cocTaBiseT 80 % o01ero KoamuecTBa Koek
naHHOTO oTnencHus. [logcunTaiiTe KOMMYECTBO CBOOOTHBIX KOCK B OTICIICHHUH.

Bapuanm 11.

1. Konnenrpaius pactBopa 3agaHa otHoueHueM 1:4. Beipa3ute KOHLIEHTpaLuio B %.

2. Paiionnas OonpHmma 3akymwia 120 00 omHopasoBbix mmpumeB , 40% ©W3 HUX OTHATH B
TEparneBTHYECKOe OTAeNeHUE. TepaneBTUYecCKoe OTIEICHHE HCIOIb30BaI0 55% MOITY4EeHHBIX
mmpuiieB. CKOJIBKO IIITPHIIEB OCTAIOCH B OTACICHUN?

Bapuanm 12.

1. Jans! ammynsl 40% riatokossl o 10 mi. [IpuroroButs 5% pacTtBop INIOKO3bI, HCHoNb3ys 300 M
¢dbuzpactBopa.

2. B mpuémMHoe oTAeneHHe 3a CYTKU mocTynuio 56 ven. M3 Hux B 3 ciydasx ObUIO OTKa3aHO B
rocrnuTanu3anuy, a 26 NOCTYNMBIIMX ObUIM OTHpaBiICHbl B TPaBMAaTOJIOTHYECKOE OTJEJIECHHUE.
CKONBKO TPOLEHTOB OT TOCHUTAJIM3HPOBAHHBIX OBLIM OTHpPABIEHbl B TPaBMATOJOTHYECKOE
otaeneHue?

Bapuanm 13

1. B ropoackoif MONMKIMHHUKE MO IITATHOMY paclHcaHUI0 uMeercs 15 craBok Y4aCTKOBBIX
TepaneBTOB, U3 HUX 3aHATO 80%. CKOJIbKO BaKaHCHI UMEETCS B OJUKIMHUKE JJIs1 TEPareBTOB?

2. PaccuuraiiTe KOHLIEHTpALMIO paboyero pacTBOpa, €CIu AJIs €ro MPUTrOTOBJICHUS UCIIOIB30BATH 2
1 Bozel 1 400 mut 6% pacTBopa.

Bapuanm 14

1. B xupypruueckom OTAEeNeHUH 3aHATO 24 KOHKH, 4TO cocTaBisieT 75% oOIIero KoJnuuecTBa KOeKk
naHHoro otnaenenus. [loncunTtarh KOJTU4ECTBO CBOOOIHBIX KOEK B OT/IEJICHHUH.

2. ns npurotoBnenus 3% pactBopa B3siu 5% MaTOYHBINA pacTBOP U J0OABUIIH

1,2 1 Bozbl. CKOJBKO MOJIYYHIJIOCH pabodero pactBopa?

Bapuanm 15
1. B 240 mn pactBopa conepxutcs 12 r cyxoro Beniectsa. OnpeaennTe MpoLEeHTHYIO KOHIEHTPALIUIO
3TOr0 pacTBOpA.



2. IlpurotoButs 6 1 3% pactBopa coasl u3 8%

Bapuanm 16

1. Jlost TepaneBTUUYECKOro OTIEIEHUS MOJYyYeHO 56 YIIakoBOK CO LIIpHIIaMu, 4To cocTaBisier 80%
oT 3aKka3anHoro. CKOJIbKO YIaKOBOK €Ié TpeOyeTcs MoayduTh?

2. Paccuntarh KOHLEHTpALKIO pabOYero pacTBOpa, €CIU JJIsl €ro MPUTOTOBICHUS

ucnonbs3oBamu 1,6 1 Boasl 1 800 M 6% pacTBopa.

Bapuanum 17

1. 13 120 xoek craunonapa 3ausAThl 96. [locunraiite % 3aHATOCTH KOEK B CTALlUOHAPE.

2. lnst mpurotoBienus 1,5 % pactBopa B3simu 5% pactBop U go6aBwin 3,5 1 Boabl. CKOJIBKO
MoJIy4nsIoch pabouero pacrsopa?

Bapuanm 18
1. 13 12 craBOK y4acTKOBOTO nexuarpa 3aHsThl 8. CKOJIBKO MPOILEHTOB CTABOK CBOOOAHBI?
2. IIpurotoButs 4 1 2% pactBopa u3 6%.

3. 3apanus Ui NPAKTHYECKOH padoThI:

[IpakTnueckas padora Ne 7:

1. Onpenenuts CyTOYHOE BBIAEICHUE MOYH peOeHKa 5 JeT.

2. Paccuntaths Maccy KpOBH HOBOPOXIEHHOT'O Maccou 2,5 Kr.

3. Paccunrare Maccy KpoBH HOBOPOXIEHHOI'O Maccoi 3,8 Kr.

4. Paccuntarh Maccy KpOBU HOBOPOXKIEHHOIO Maccoi 4,1 kr.

5. Hackonbko n3MeHuIach Macca KpoBU pedeHKa 3 Mec, eClii U3BECTHO, YTO OH POJIMIICS C MAacCOM 2
kr 800 r?

6. Hackonbko M3MEHMIach Macca KpoBU peOeHKa 1 rosa »HU3HH, €CIM U3BECTHO, YTO OH POAMIICS C
maccoii 3 xr 700 r?

7. Beruncnuth Maccy cepia HoBopoxkaeHHoro maccoit 4 kr 100 r, ecinu Macca cep/iia CoCTaBiseT
0,8% maccsl Tena.

8. Y HoBopoxaeHHoro mo3r Becut 340-400 r. B TeyeHue rosna oH yaBauBaeT maccy, a K 6 rogam
yrpauBaeT. CKOIbKO Oy/1eT BECUTh MO3T K 6 rojam?

9.V pebenka 10 rofa onpenenseTcst Yucio 3yooB 1no ¢opmyie N - 4, rae N - KOJIXYECTBO MECSIIEB.
Ompenenuth KOJIMYECTBO 3y00B y pedenka 10 mec.

10. Paccuutath Maccy pebeHka 8§ Mec KM3HM, €CIIM M3BECTHO, YTO Macca MpHU POKICHUN peOeHKa
cocraBuia 2 xr 800 r, a exxeMecsyHO OH Habupajl B Macce COrjacHO TaOJUYHBIM JIaHHBIM.

11. Kakyto Maccy JOKEH UMETh peOeHOK 5 Mec, €ClIi OH pojuJcs ¢ Maccoi 3,5 kr?

12. PeGeHOK, poAMBIIHIACS ¢ Maccoit 4,2 KT, 10 5 Mec MPUOaBISUT CPETHECTATUCTHICCKOE 3HAYCHHE
Macchbl, a 3a 5-i, 6-if, 7-ii Mecsupl )xu3HKU Habupan Beero nmo 500 r. Kakyro maccy umen peGeHOK B 6
Mec, B 7 mec?

13. 3a nmepsble 3 Mec xku3Hu pedeHok HaOpan 1,3 kr. Ckonbko Becus pebeHOK B 4 mec, eciii OH
poausics ¢ Maccod 2,6 Kr M 3a TMOCJIEIHHM MecsI] MpUOaBUI B Macce CpPEeIHECTAaTHCTHYECKOE
3HaueHue?

14. Paccuutath Maccy pebeHka 8 Mec KHU3HH, eClIi OH poausics ¢ Maccoit 3 xr 100 r.

15. Ckonbko BecuT pedeHok 1 roga sxu3Hu, poausimiica ¢ maccot 3 xr 300 r, ecii U3BECTHO, UTO
3a nocneaHue 4 Mmec oH HaOpaJl o Macce 2 KT, a OCTallbHble MecsLlbl Habupai coryiacHo tadum. 12.17
16. B Hopme ¢usmnonornyeckas moreps B poxaax coctaBiser 0,5% wmaccel Tena. OnpenenuTb
KPOBOIIOTEPIO B MUJUIMJIUTPAX, €CIIU Macca KeHIIUHBI 54 KT.

17. OnpenenuTs MOKOBBIN HHEKC, €CJIU MyJbC paBeH 120 ynapaM, a cuctoianyeckoe nasienue - 120
MM PT. CT.

18. Onpenenuts KPOBOMOTEPIO B poJax, eciu oHa coctaBuia 20% OLIK, npu stom OLIK cocTaBnsiet
5000 mut.

19. Onpenenuts LeHy A€JIeHUs MINPHIA, €CIU OT MOABITOJIFHOI0 KOHYca 10 MeTkH «10» 5 neneHuit.
20. OnpenenuTh [eHy AeTCHHsI IITPHIA, €CITU OT IMOABITOJIEHOTO KOHYCa 10 METKH «1» 20 neneHui.



21. Ilena nenenus wHCyaMHOBOro mmmpuna cocraBiser 4 EJ[. CkonbkuM AeNeHUsSM IIMpHUIa
coorBerctByeT 16 EJl mncynuna? 32 E/1? 20 E/1?

22. B 1 mn conepxurcs 40 EJl. Beectn manmenty 24 EJ| uHCYIMHA pacTBOPUMOTO [4€JIOBEUECKOTO
reHHO-UHKeHepHoro|. Llena nenenus mmpuia cocrasisier 0,1 mi.

23. Cxonbko HeoOxoaumo B3sTh 10% pacTBOpa OCBETIICHHON XJIOPHOUM U3BECTH U BOJIBI (B JIUTPaX)
Ju1st mpuroTtoBiienus 6 1 5% pacteopa?

24. Cxonbko Heobxonumo B3sTh 10% pacTBOpa XJIOpPHOM M3BECTH M BOABI Ui IIPUTOTOBJICHUS 3 J1
1% pactBopa?

25. Cxonbpko Heobxonumo B3sTh 10% pacTBOpa XJIOpPHOH W3BECTH U BOABI Ui IIPUTOTOBJICHUS 7 J1
0,5% pacTtBopa?

26. CKoTbKO HEOOXOIMMO B35ATh XJOpaMUHA (CyXO€ BEIIECTBO) B TpaMMax M BOABI IS
npurorosienus 3 i1 5% pactBopa?

27. CKOIbKO HEOOXOAMMO B3ATh XJIOPaMHHA (CyXOro) B IpaMMax M BOJBI JUIS IPUTOTOBICHHS 5 1
0,5% pactBopa?

28. OnpenenuTs NPOICHTHYIO KOHIICHTpAIUIO pacTBopa: a) 5:1000; 6) 1:5000; B) 3:4000; r) 8:1000;
1) 9:2000.

29. OnpenenuTh KOHIICHTPAIIUIO B COOTHOIIICHUH, €CITM TPOICHTHAS KOHIICHTPAIIHS COCTaBUIIA: a)
0,4%; 6) 0,08%; B) 0,005%; r) 0,06%; 1) 0,1%.

30. OnpenenuTh KOHIEHTPAIMIO PAcTBOpAa B COOTHOIICHWH, €CIHM IPOIEHTHAs KOHIICHTPAIHS
cocraBmia: a) 0,02%; 6) 1%:; B) 0,05%; 1) 0,001%; 1) 0,04%.

31. Paccuurars 103y cyxoro Bemiectsa kopenna (Kopenna-6ensoara Hatpus®) Ha OMH IPUEM TIPH
Ha3HAYEHUH Ha mpueM cTosioBoii Joxkku 0,5% pactBopa. (CtomoBas oxka - 15 mi1.)

32. ]Ins pactBOopa wucmonb3dyercss cootHomeHne 5:200. CKOJIBKO JMTPOB pPACTBOpPA MOXKHO
MPUTOTOBUTH U3 1,5 KT unucToro BemecTa?

33. Cnenana uHbeKnus ramanramMmuHa 1 mit - 25% pactBopa. CKOJIBKO CyXOT0 BEIIECTBA COACPIKATIOCH
BO BBEJCHHOM Iipernapare?

34. Cxonbko cynbdamneramuaa Haxoautcst Bo (rmakone 5 mur 30% pactBopa?

35. [Tanmenty HazHaueH npenapar no 1,5 r 3 pasza B cytku. B Hanmuuu tabneTku ¢ Haceukoii mo 500
Mr. CKOJIBKO TabJIETOK B CYTKH HEOOXOJMMO MTPHHUMATH TAI[UCHTY?

36. [TaneHTy Ha3HAYEeH MPOMETa3HH 25 MT BHYTPh 4 pa3a B CyTKU. B Hannuuu TabneTku ¢ Haceukoin
1o 10 mr. Ckonbko TabseTOK HEOOXOAMMO NAIMEHTY Ha OJUH MIpHUeM?

37. IlanenTy Ha3HaueHBI 2 Ta0bneTku mo 4 Mr OpoMrekcuHa 3 pasza B cyTKu. [lammeHT mpuHuMan
OpOoMTIeKCHH § pa3, HO M0 COOTBETCTBYIOMIEH 103€. CKOJIBKO TaOJETOK MPHUHSUT IMAIIMEeHT 34 CYTKH?
38. Cynb(haHunamMuiHble Tpenaparbl BBOASATCS M3 pacueTa 2 Mr Ha | kr maccel Tena. CKOJIbKO
HEO0OXOMMO BBECTH TIpenapara s pedenka 8 jget maccoit 30 kr?

39. [NanmenTty Ha3zHaueH npenapar no 1,5 r 3 pasa B cyTku. B Hanuuuu tabnetku ¢ Haceukoi o 500
Mr. CKOJIbKO Ta0JIETOK B CYTKH HEOOXOAUMO MTPUHUMATH MAIUEHTY?

40. TTarmeHTy Ha3HAU€H NpPOMETa3uH 25 M BHYTPh 4 pa3a B CyTKU. B Hanmuuu tabneTku ¢ Haceukon
1o 10 mr. Ckonbko TabsieTOK HEOOXOAMMO NAIMEHTY Ha OJUH MIpHUeEM?

41. Tlanmenty Ha3HaueHbI 2 TabneTku no 4 mMr OpoMrexkcuHa 3 pasza B cyTkd. [larueHT npuHHMAaN
OpoMTreKcHH § pa3, HO M0 COOTBETCTBYIOMIEH 103€. CKOJIBKO TaOJETOK MPUHSIT MAIIUEHT 3a CYTKU?
42. CynbanunaMuiHble TpenapaTbl BBOASTCS U3 pacuera 2 mMr Ha 1 kr maccel Tena. CKOIBKO
HEO0OXOMMO BBECTH TIpemnapara s pedenka 8 jget maccoit 30 kr?

43. JIns JI€YEHUs nucOakTepruosa HCIOJIB3YIOTCS o6udunodbaxTe-pun ouduaym
(budpumymbaxrepun®*). Oany mo3y mpemapara (1 ¢iakoH) pacTBOPSAIOT B 5 MJI KUIISTYCHON BOIBI.
Haznauvator 5 103 3 pa3a B cyrku. Ckojbko (prakoHOB mpemapaTa cienyeT mpuoOpectd ams
KypcoBoro Jiedenus (14 gueit)?

44. T'pynnoii coop Ne 4 3aBapuBatoT 1o JBa ¢uibTp-nakera Ha 100 r BoAbI M IPUHUMAIOT BHYTPb 3
pa3a B CyTKH /10 e/1bl. XBaTUT JIM MAllMEHTy YHAKOBKH 3TOro cOOpa Ha HeNEeNI0, €Cld B yIIaKOBKE
cogepxxurcs 20 punbTp-nakeTon?
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4.2. TunoBble 3a1aHNus 1/l Py0e:KHOT0 KOHTPOJIsI
Pa3nes 1. MareMaTH4yecKHii aHAIU3
KontponsHast pabora Ne 1:
Bapuanm 1.
1. Haittu npoussoanyio gynkunun y = 3x* — 508X + 2
2. CkopocTh aBikeHus Toukn V (t) = (9t? — 8t) m/c. Haiitn myTh, IpOiIEHHBIH TOUYKOI 3a MATYIO
CeKYHY.
3. Haiitu Heonpenenennsie uuterpansr: ) | (x3 — 2x + 3)dx; 6) [ 3sinxdx.
4. Haiitu onpenenennbie nuTerpansr: a) [ (x° — 2x + 3)dx; 6) | 3sinxdx;
5. BBIUMCIIHTD MIOMAAb QUIYphl, OTPAHHYEHHOM TMHUAMI Y = X%, X =0 u X = 3

Bapuanm 2.

1. Haiiti mpon3BoHy0 GyHKIHE y = 2X° + 4sinX + 3X

3. CxopocTs apukenus Toukn V (t) = (6t% + 4) m/c. HaiiTi myTs, IpoiiIeHHBIHA TOYKOI 32 MSATH CEKYH
OT HavaJia JIBHKCHHUSI.

3. HaiiTu HeonpeneieHHbIC HHTETPAJIbL: a) [ (3 -2x)%dx; 6) [ cos(3x - 2)dx;

4. HaiiTu onpe/e/icHHbIE HHTETPAJIbL: a) .[(1 3x%)dx; 6) _[(3X —4x+5)dx;
-1
5. BBIYMCIIUTD IUIOMI@b (PUIYPhI, OTPAHUYEHHOMN JIMHUAMA Yy = 2X, y =0 1 X = - 3

Bapuanm 3.

1. Haiitu npousBoanyio Gynkimun y = 4x> + 28 + 3

2. CxopocTh gukeHns Toukn V (t) = (9t — 1,5t%) m/c. HaiiTy myTs, IpoiineHHbIi TOUKOi OT Havana
JIBIDKEHUSA 0 €€ OCTAaHOBKH.

3. Haiitu Heonpeznenenusie uaterpaist: a) | (4 + 5x)%dx; 6) I cos(x/4 - 2)dx;

4. HaiiTu onpeeneHHbIC HHTETPAIIBL: €) fn 3 cos 3xdx; x) f6 sinbxdx;

Beraucnuts miomans Gurypsl, orpaHI/IquHOI/I TMHEAME Y = X2+ 1,y = 2.

Pa3nen 2. [locienoBaTe ibHOCTH M PAABI
1) KonrponbHhas pabora Ne 2:
Bapuanm 1

on
1. Harmmcats nsate TICPBLIX YJICHOB HOCHCHOB&TGHBHOCTI/I{: {n 1 }}

N | =
wIiN
S| w

2. Hanucats (I)OpMy.]'Iy 06mero YJIeHa YHCJIOBBIX IOCIEA0BATEIbHOCTEM:

5x +2
7:0) 1
x—>0 2x2 +1

4, HCHOHLSyﬂ pa3n0>I<eHI/Ie q)yHKuI/II/I HAa MHO>XUTEJIH, HAUTHU MPEIETbI:
a) lim
x—3

)

3. Haiitu npenensr: a) llm

3 x3 -27
5. I/Icnonbsys[ I[CJ'IGHI/IG Ha apryMEHT, HaUTH IIPEIEIbl:
. 3x + 14x? . 2x2% -1
a) lim —————; 6) lim
x—o00 1+ 2x + 14x2

x—00 3x2%2 —x -1

Bapuanm 2

2
n
1. Hamucarts oath TEPBLIX YWICHOB MOCJICA0BATCIILHOCTHU {2n+ 1}

. 1
2. Hamnucats popmyny 06mero 4JIEHA YNCJIOBBIX MOCIe0BaTeNbHOCTEH: 2,1 > 1 3

ppyey 6) 11 m=
4. Vicnionb3ys pasiioKeHue (I)yHKLII/II/I Ha MHOXKUTEJIH, HAWTH TPEIeIIbI:

x% -1

3. Haiitu npenensr: 11rr6



-9
x2 —-2x -3

a) lim 6) 11 im

Jm

—2x45 . 3x3—4x+8
5. Ucnonw3ys fenenue Ha apryMeHT, HAUTH MPECIIbL: a) hm

——; 0) lim ————.
o x343x+7° )x—>oo 5x3+27x%2=x

Bapuanm 3

10n+1}
o 1
2. Hammcarp (bOpMyJIy 06H1€F0 YJICHA YHCJIOBBIX ITOCJICA0BATCIIBHOCTEHU . 2, 1 Z' 1 6' ‘o

1. Hamwmcars nsth NCPBLIX YWICHOB MMOCJICA0OBATCIIbBHOCTHU ! {

3. 3.HaiiTu npenensl: a) 11 x—>0 2x2 +1

4. I/ICHOHB3ySI pa3no>1<eHI/Ie (byHKuHH Ha MHOXUTEJIN, HAUTU IIPEAEIIbL:

3 x3 -27
5. chonbsys{ JIeJICHUE Ha apTyMEHT, HAUTH IIPEEIIbL:
. 3x + 14x2 2x2 -1
a) lim —————; —
x—oo 1+ 2x + 14x2 x—00 3x2 —x -1

Pazpnen 3. Onepauuu ¢ MHOKecTBaMH. OCHOBHBIE TOHATHA Teopuu rpagos

KonTponbnas paborta Ne3

1. Haligure nmepeceueHue u 00beMHCHIE MHOKECTB A 1 B, ecitn A = {Ua 1,35, ?} nB= {BA 5a5}

2. CKOJIbKO HEYETHBIX JBY3HAUHBIX YHCET MOXHO cocTaBuTh u3 mudp 0, 1, 2, 3,4, 5, 7?7

3. Kakomy u3 uncioBbix MHOkecTB N, Z npunaanexar nanasie uncna 0,8; 5; - 1112; 12,37

4. [IpuBeauTte NpUMeEpHI: a) KOHEUHOTO MHOXECTBA; 0) OECKOHEYHOI'0 MHOKECTBA.

5. B knacce 35 yuyenukoB. M3 Hux 20 yenoBek 3aHMMArOTCA B MaT€MaTUYECKOM Kpyxke, 11 — B
ouonornyeckom, 10 pedar He mnocemarT 3TH KpyKKA. CKOJIBKO OHOJOrOB yBIEKAIOTCS
MaTeMaTHKON?

6. Bce Mou npy3bst 3aHIMAIOTCSI KAKUM-HUOYIb BHJIOM CIIOPTa. 16 M3 HUX yBIIEKArOTCS GyTOOIOM, a
12 — 6acker6onom. U TonbKO ABOE YBIEKAIOTCA M TEM U APYTUM BUIOM CIIOpTa. YTaJaiTe, CKOJIbKO
y MEHs JIpy3eit?

7. YV Tanu ecTb po3oBasi, >KenTas, KpacHas KodTa W yepHas, 3eieHas, cHHsS 0Oku. CKOIbKO
Pa3IMYHBIX HAPSIIOB MOKHO COCTaBUTH M3 HUX?

8. Mauwl MmHOXKecTBa: Q= {1;2; 3;...}, C={0; 0,3; 1; 1,3; 2}, A={-0,5; 0; 0,5}, B={1; 2; 3; 4; 5},
D={...-1;-0,5;0; 0,5; 1,...}.

Borsicaure: 1) Kakoe u3 1ByX MHOXECTB SIBIISICTCS MTOJJMHOKECTBOM Apyroro: a) Q wiu D; 6) D wiu
A; B) B N.

2)

a)QNC=2,Q0NA=2,QNB=2,QND=,ANB=,AND=?,BNC=?060AUB;CUQ,; CUB.

Paznen 4. OcHOBBI TeOpUM BEPOSATHOCTEH M MaTeMAaTHY€eCKON CTATUCTHKH

KonTponbhas padota Ne 4:
Bapuanr 1

A) b) B) 1))

1 Berauciure: 3! 1/3 3 6 9

B norepee 100 6ueros, 3
KOTOPBIX TPH BBIMTPHIIIHBIX.
2 [TpuoGperaeTcst onuH OUTIET. 3/100 3/97 3
KakoBa BepoATHOCTB, UTO 3TOT
OUJIEeT BHIMTPBILIHBIN?
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B simuke HaxopsTcs S5 4€pHBIX, 3
CUHUX, 2 3eJEHBIX KapaHjalia.
Haiinute BEpoSITHOCTH TOTO, UTO
HayraJ| BEIHYTHIM KapaHiamt
OKaXXETCSI KPACHBIM.

1/10

10

Ornpenenute, CKOJIBLKO
CYIIIECTBYET CIIOCOOOB, YTOOBI
COCTaBHTH MAPhI U3 TPEX
YEJIOBEK.

1 ciocod

3 cnocoba

& croco0oB

12cnoco0boB

Ornpenenure, KakOBa
BEPOSTHOCTB TOTO, YTO MPU
OJIHOM OpOCaHMH MOHETKH
BBINAJICT PEIIKa.

1/2

Onpenenure 4acToTy NOSBICHUS
gucna 1 Bpsaay: 1.2, 1,3, 1,4,
1.5,4.

4/9

4/10

Haiinure Moy psina
3.2,4.1,3,2,1,2,2, 1.

PaccmarpuBaercs psa:
2,3,7,2. 1. Onpenenure
pa3Max psija.

HexkoTtopslii onbIT IPOBOAWIA
1000 pa3. [TonoxuTenbHbIH
pe3yabTaT OKa3aucsa B 7 ciaydasx.
KakoBa yacrora nosiBjieHus
IIOJIO’KUTEJIBHOTO pe3yJsbrara’?

1/1000

7/1000

17

10

Ornpenenure MeIMany TaHHOTO
psaa :
2,1,145,2.3,4,3,2

2,7

2,5

Bapunanr

A)

b)

B)

D)

Haiinute 3Hauenue
BbIpaxeHus 2! +31.

10

o!

Omnpenenure, CKOIbKUMHU
cnoco0aMu MOIKHO
MOCaIUTh Ha CKaMEHKy
I-IeTBepBIX YCJIOBCK.

12

Onpenenure Meuany
JTAHHOTO psifa :
1,2,4,1,2,54,3,2,3

2,7

2,5

Onpenenure, CKOIbKO

TpeX3HauHbIX uucen (6e3 OJTHO
HOBTOPEHUS LU(P) MOKHO  |4HCIIO

coctaButh u3 udp 1, 2, 37

TPH 4HUCIIa

NIEBATH
qucen

mIeCTh
qucei




B xopobke Haxoautcs 15
KapaHJalleu, U3 KOTOPbIX
BOCEMb KapaHJalleld CHHEro
ngera. KakoBa BeposATHOCTB
TOT0, YTO BHIOPAHHBII
CIIy4ailHbIM MOPSAIKOM
KapaHJall OKaXXeTCsl CHHETO
ngera’?

Omnpenennre 4acToTy

6 HOsIBJICHNS OYKBBI A B 3/9 3/10 3 S)
ciose MATEMATHKA.

1/15 1/8 8/15 8

[Ipu poBeneHuu
HECKOJIbKMX SKCIIEPUMEHTOB
OBLJT MMOJIYYEH PSIJT YHUCe
1,2,1,3,1,2,1,5,3,1.
Haitnute cpennee
apu(METHIECKOE ITHX YHCEIT
Haiinure Moy nanHoro

8 psana 1 2 3 5
1,2,3,1,2,1,5,1,1.
N3 copoka ChIrpaHHBIX

HapTUil MaXMaTHCT 1 1 1

9 BBIMTPAJ JIBA]IIATh. — — — 20
Onpepenure 4acToTy 40 20 2
BBIUTPHIIIIA.

B xopobOxke Haxomutest 5
CHHUX, 4 KpacHBIX U 3
3€JEHBIX KapaHaala.

10 KakoBa BeposTHOCTB 1/12 1 12 0
TOTO, YTO BBIOpaHHBII
HayTaJ| KapaHjaarl
OKaXKeTCs KENTHIM?

Pa3nes 5. OcHOBHBIE YHC/IEHHBbIE MATEMaTHYeCKHe MeTObl B IPOogecCHOHATIBHOM
NAeATEJBLHOCTH CPeIHero MeIMIIHHCKOro0 pa00THHKA.

KontponbHas pabora Ne5

Bapuanm 1

1. KeapTtupHast nnaTa nossliieHa Ha 8%. 3a npouwisiii Mecsn 3amnadeHo 3 500 py6. Ckonbko Hago
3aIUIaTUTh 34 TEKYIIUA MECSII?

2. B pe3ynbTaTe MeIMOPAaTUBHBIX MEPONPUATHI OCEBHBIE TUIONIAIN YBETHUMINUCH 10 CPABHEHUIO C
npouuisiM TooM Ha 150%. Haiinure BenmuuuHy TuIomaaeii 3Toro roja, €Civ B MPOIUIOM TOy OHA
cocraBuia 60 ra.

3. TlomoxomHbIit Hajor ycTaHoBieH B pasmepe 12%. Jlo Beuera mopoxojmHoro Hajora 1% or
3apa0OTHOM MIaThl OTYUCISAETCA B MEHCHOHHBIN Qona. PabotHuky Haunciaeno 50000py6. Ckoibko
OH IOJIYYHUT TOCTIE YKa3aHHBIX BHIYETOB?

4. KakoBa Macca Tena 4ejoBeKa, €ClIM €ro MbllleuHas Macca, paBHast 40% macchl Tena, COCTaBIISIET
35 kr?

5.BeruncnuTe Maccy cep/ua 4esoBeKa ¢ Maccoi 75 KT, €CJIM U3BECTHO, UTO Macca CepAlia COCTaBIsAET
1/200 ot mMaccel Tena



Bapuanm 2

1. Ilnata 3a Tenedon nossiieHa Ha 16%. 3a nomnuisiii Mecsi 3amiadeHo 280 py6. Ckonbko mpuaércs
3aIUIaTUTh 34 TEKYIIUM MecsI?

2. B 5 Teicsyax w3 BeIMyIIEHHBIX 20 THICAY KOPOOOUYEK C >KEBATEIbHOW PE3WHKOM HAXOIUTCS
ctopripu3. CKOJIBKO MPOLEHTOB COCTABUIM KOPOOOUKH C CIOpIIpU3aMu?

3. B pe3ynpTaTe MEIMOPATUBHBIX MEPONPUATUN TTOCEBHBIC IUIOMIAAN YBEIUYMINUCH 110 CPABHEHHIO
¢ npouuibiM rojioM Ha 150%. Haligute BenuunHy miomaaei 3Toro rojia, €Ciau B IpoILUIOM rojly OHa
cocrasuia 60 ra.

4. Cynb(hanunamMuaHbIe IpemnapaTsl BBoAATCS u3 pacuéra 0,2 Mr Ha 1kr Maccel Tena. CKOIbKO HY)KHO
BBECTH Tpernapara 1 ped€nka 6 et maccou 24 kr?

5. Paccuuraiite konuyecTBo cyxoro BemectBa B 300 mn 3,6% pactBopa

Bapuanm 3

1. BanoBoii HalMOHAIBHBIA TPOAYKT rOCyAapCTBA COCTABIII 33 MIIp. IOJUIAPOB, YTO COOTBETCTBYET
75% ot muiaHupoBaBierocs OroaxeroM. Haiinnre miaHoByl0 BEIMYHMHY BaJIOBOTO HAallMOHAJIBHOTO
MPOJYKTa 3TOrO rOCyAapCcTRa.

2. B mepBoM kBapTtaisie HeKOoTOpbIii ToBap ctomi 1000 py6. Bo Bropom kBaprae 1eHa moBbICHIACh
Ha 50%, a B TpeTheM em€ Ha 100%. CKOaBKO cTan CTOUTh 3TOT TOBap?

3. PaccumuTaiiTe KOHIICHTpAIUIO pab0Yero pacTBopa, €CIIU JIIS €ro MPUTOTOBJICHUS UCTIOIB30BAIA 2
1 Boasl 1 300 mu 5% pacTtBopa.

4. B 340 wmun pactBopa coaepxkutrcsi 22 T cyxoro BemectBa. OmpeneianuTe MPOLEHTHYIO
KOHIIEHTPAIIMIO 3TOTO PacTBOpA.

5. Konuentpanus pactsopa 3ajiaHa otHouieHueM 1:3. Beipazure koHueHTpanuio B %.

4.2. TunoBble 3agaHusi Ui TNPOMEXKYTOYHOH  aTTecTAMM MO  JUCHUIUIAHE -
nuddepeHIUPOBAHHBIN 3a4UeT

1. TlepeueHn BonpocoB K qu(¢epeHIIHPOBAHHOMY 324eTy

1 6onpoc:

Haiite onpeaenenue NpoOU3BOAHON (YHKITHH.

Omeem:

[TponsBoHOM pyHKIHH Y = f(X) B TOUKE X HA3BIBACTCS PSS OTHOIICHUS TPUPAIICHUS (PYHKITHH
Ay K pHpalleHuI0 apryMeHTa, Korga NpupalieHue apryMeHTa CTpPEMHUTBCS K HYIIIO.

2 eonpoc:

Uro noka3pIBaeT MpOU3BOHAS?

Omeem:

[Ipown3BoiHas TOKa3bIBa€T CKOPOCTh U3MEHEHUS (QYHKIIUH.

3 6onpoc:

B uém 3akmroyaeTcs reOMETpUYECKU CMBICIT IIPOU3BOIHOMN?

Omeem:

IIpon3BoaHas B JaHHOM TOUKE PABHAETCSA TAHT€HCY HAKJIIOHA KacaTeIbHON K KPUBOU B JAHHOM TOUKE.

4 eonpoc:

ChopmynupyiiTe MEXaHUYECKUN CMBICI TTPOU3BOIHOM.

Omeem:

MrHoBeHHas CKOPOCTh U3MEHEHHSI HEKOTOPOTO MPOIECCa B ONPEICTCHHBI MOMEHT BPEMEHH.

5 6onpoc:
Jaiite onpenenenue neprooOpa3Hoi GpyHKINU.
Omeem:



[TepBooOpasnoii s 3amanHoi QyHkumu f(X) HaspBaercs ¢yHkums F(X), umeromas cBoei
npousBoaHoi ¢pyukmuto f(X) mam f(X)dx ceoum auddepennnanom.

6 6onpoc:

UYro Takoe HeonpeaeNEHHbIN nHTErpan?

Omeem:

CoBokymnHocTh Beex (ynkumi F(X) +C? mepBooOpasHbix st ganHoro muddepennmana f(x)dx,
Ha3bIBAETCS HEONPE/IEICHHBIM HHTErpaioM U obo3Hauaercs [ f(x)dx = F(x) + C,rne f(x)dx —
HNoAUHTerpajabHas QyHkud, a f (x) noguHTerpajbHas GyHKIHUA.

7 sonpoc:

ChopmynupyiiTe MOHATHE «ONPEACTEHHBIA HHTETPAIDY

Omeem:

OmnpenenennbiM uHTerpasioM pynkuuu f(X), HenpepbiBHast Ha oTpe3ke (a, 0) Ha3bIBACTCS Tpene
MHTErpalbHON CYMMBbI 3TOM (YHKIIMM Ha JAHHOM OTpE3Ke MPU CTPEMJICHUU K HYIIO BEITUYMHBI
MaKCHUMAaJIbHOTO U3 YaCTUYHBIX OTPE3KOB IIPH YCIOBUH, YTO 3TOT MPEAET CyLIECTBYET, KOHEUCH U HE

3aBHCHT OT crioco0a pa3OueHus orpeska (a, 0) Ha YaCTUYHBIE OTPE3KU U OT BHIOOpA HAa HUX TOYEK Ci:
n

f f)dx =  lim Zf(ci)Axl-

max Ax—0 £
i=1
8 6onpoc:
JlaiiTe onpezencHue npezena GyHKIUH.
Omeem:
Yucno a HaswiBaeTcs mpenenom ¢yHkuuun y = f(X) B Touke Xo, ecnu aas yiro0boro uuciaa € >
0 B TOYKe X, HaliIeTCS TaKoe YHUCIIO0 6 > 0,4T0 as14 JII0O6Oro X #*

X0, VA, OBJETBOPSIOLET0 HHEPABEHCTRY |[Xx — Xo| < 67 BbINOJIHSETCS HepaBeHCTBO | f(x) —
al <elim f(x) = a.

XX
9 6onpoc:

OOBbscHUTE CYTh TOHITUS «MHOMXECTBOY.

Omeem:

[Ton MHOXECTBOM TMOHHMMAETCS COBOKYIHOCTHh MPEIMETOB, OOBEAMHEHHBIM OOLIMM Ui HHX
CBOMCTBOM.

10 eonpoc:

Kakue omepanuu HaJ MHOXECTBAMH MOXKHO BBHIIONHATH? [laiiTe ompenencHue OOBEAMHCHHS U
MepeceyeHms] MHOXKECTB.

11 sonpoc:

OOBbsCHUTE CMBICT TIOHATUN «IIEPECTAHOBKA», «pa3MelIeHUE», «codyeTaHue». B 4éM OCHOBHOE
OTJIMYHE COUCTAHUS M pa3MEICHUS?

Omeem.

Ilepecmanoexamu Ha3pIBAIOTCS OTIEPAITUH HAJ| YIIOPSAOYCHHBIM PSIOM U3 N Pa3IMYHBIX 00HEKTOB, B
polecce KOTOPOil « CIIHUCOYHBINA COCTaBy Psijia HE U3MEHSETCS, HO «MECTa» O0OBEKTOM B ATOM PSAY
M3MEHSIFOTCS OT BapyaHTa K BapuaHTy. YUHCIIO MePECTaHOBOK B PSY M3 N DJIEMEHTOB COCTaBUT: Pp =
nl=1.23...(n-1).n.

Pasmewenusamu u3 n 3JICMEHTOB o m 3JIEMEHTaM

Aw Ha3bIBAOT KOHEYHbIE€ YIIOPAAOYE€HHbBIEC MHOKECTBA4, CoAepKallue m 3JIEeMEHTOB, BbI6paHHbIX
n!

M3 MHOXKeCTBa A . A} = o—

Couemanusmu Ha3BIBAIOTCS OoIepanyy Haa MHOXKECTBOM M3 N Pa3JIMIHBIX O6B€KTOB, B IIponecce

KOTOpOro 06pa3yeTc51 NOAMHOXKECTBA M3 K OJICMCHTOB, Tak, YTOOBI BApHUAHTBI TTOAMHOKCCTB

n!

OTJIMYAJIUCH IPYT OT JApyra XOTs Obl OJJHAM 3jeMeHTOM. C)it = yyom—



12 gonpoc:

[losicnute CyTh MOHATUN: COOBITHS, COBMECTHBIE M HECOBMECTHBIE COOBITHS, IOCTOBEPHbBIE WU
HEBO3MOXKHBIE COOBITHSI.

Omeem.

Co0pbITHE - 3TO (PaKT, KOTOPHIHA IPH OCYIIECTBICHUH ONPEACTICHHBIX YCIOBHI MOXKET MPOU30UTH HITU
HE MMPOU30UTH.

CoObITHS Ha3BIBAIOTCS HECOBMECTHBIMH, €CII B PE3YJIbTATE JAHHOTO UCIIBITAHUS TIOSBIICHUE OJTHOTO
U3 HUX MCKIIIOYAET MOSBICHUE IPYTOTO.

CoO0bITHS Ha3BIBAIOTCS HECOBMECTHBIMH, €CIT B PE3YJIbTATE JAHHOTO UCTIBITAHUS MMOSBICHUE OJTHOTO
U3 HUX HE UCKJII0YAeT MOsBJICHUE APYroro.

JlocToBepHOE COOBITHE- 3TO COOBITHE, KOTOPOE B pPE3yibTaTe HCIBITAHUS HEMPEMEHHO OJIKHO
MPOU30UTH.

HeBo3MokHOE COOBITHE- 3TO COOBITHE, KOTOPOE B PE3Y/IhTATE UCTIBITAHUS HE MOXKET MPOU30UTH.

13 sonpoc:

JlaliTe KIIaCCHYECKOE OTPE/ICTICHUE BEPOSITHOCTH.

Omeem:

BepositHocThIO P(A) cOOBITHS A Ha3bIBaeTCsl OTHOLICHUE YMCIIA OJIArONPUSATCTBYIOIIMX HCXOJ0B M

m
K 001IIeMy YHCITy paBHOBO3MOXKHBIX HECOBMECTHBIX MCXOJI0B: P(A) = -

14 sonpoc:

Chopmynupyiite TeOpEeMBbI CIOKEHUS U YMHOKEHHUS BEPOATHOCTEH.

Omeem:

Teopema cioxeHus: BeposSTHOCTEH. BeposITHOCT, CyMMBI ABYX HECOBMECTUMBIX cOOBITUH A u b
paBHa cyMMe BeposiTHOCTel 3Tux coobituil. P(A+B) =P(A)+P(b).

Teopema yMHOXEHHS BEepOSITHOCTEH. BeposTHOCT pou3BeeHHSI IBYX HE3aBUCUMBIX COOBITHI A U
b paBHa nmpousBeneHuio BepositHocTel 3Tix coobituii: P(A*B) =P(A) *P(B).

2. Tlepedensn 3aaa4 Kk AU depeHUHPOBAHHOMY 3a4eTy
Pasznea 1
1. Beruucauthb npeaes GQyHKUMHU:
.6 7
a)lim— +—;
n

n—o0 n2

X2 +x
>3 x3 +2x

. 54+n°-2n°
g) lim=> 1~

> 3n° +6

6)

H)XILszZ +3x-7.
2. HaiiTi npou3BOAHYIO TaHHOH QyHKIMM:
a) f(x) =sinx + x?;

0) f(x) =5sinx-a*;

B) f(X) = 8x + 2 x*-3;

r) f(x) = /X - 2X;

1) f(x) = cosx-tgx .



3. BbIUHCIUTH Onpe/ieJIeHHbIH HHTerpas:

a) [(L-3x*)dx;
6) I(3x2 —4x+5)dx;

0

B) j (x* +1)dxr)
a3

r) [z 3 cos 3xdx; .
4

n) | OE sin6xdx;

4. HaiiTu o01ee pemenne 1udgepeHINaTbHOIO YPABHEHHA:
)y = 6x3; 6) ¥ +xy = 0; B)y'= 2\/y; n)y’dy+xdx=0; n) y=xy?.

Paznen 2

1. Ha crone nHaxonsarcsa 5 ammnyn ¢ npemnapatoMm A, 10 — ¢ mpemapatom B u 15 — ¢ npenapatom C.
Hayrag Oepyr 1 ammnyny. KakoBa BeposTHOCTb, YTO Hayraj BbIOpaHHas aMIlysla OKa)eTcs a) ¢
npenaparoM B 0) ¢ mpernapatom B nau C

2.CKOJIBKMMH CIIOCO0aMU MOXHO COCTaBUTH Ipauk AEKYypCTB Ha OAHY CMeHy u3 1 Bpaua u 2
MezIcecTep OTACIICHUS CTAllHOHAPa, €CJIA BCETO B OT/IEeHUH paboTaroT 6 Bpauei u 10 mencectep?

3.B OGompaMIy moctrynator B cpemHeM 20% OompHBIX ¢ 3a0onmeBanueM A, 30% c B, 50% c
3aboneBanueM C. BepostHocTh nonHoro uzieuenus 6onesnu A — 0,8, B— 0,7 u C — 0,9. bonasHoit
BBITIMCAH 3/10pOBBIM. HaliT BEpOSATHOCTH TOTO, YTO 3TOT OOJIBHOM cTpajan 3aboneBanuemM B.

4.1IpoBeneHbl U3MepEeHUs BA3KOCTH KPOBH Y 9 O0JIbHBIX. 3HAUE€HUSI OTHOCUTENBHOM BSI3KOCTH KPOBU
y OonbHBIX coctaBuiu: 5, 4, 3, 2, 6, 3, 4, 8, 10. Beruucnure BEIOOPOYHOE CpeHEE, BBIOOPOUHYIO
JTUCTIEPCHIO.

5.YacToTta mynbca (4ucio ynapoB B MHHYTY) v 8 cTyaeHToB B Bo3pacte 20 net: 74, 80, 66, 70, 74,
74, 68, 70. Bplumcnure MaTeMaTH4ecKOe OKUIAHUE, UCIIEPCHUIO, CpellHee KBaJIpaTH4YeCcKOe
OTKJIOHEHHE, KO (UILIMEHT BapUalliy.

6.YacToTa qpIxaHus (YMCIIO ABIXaTENbHBIX TBHKEHUH B MUHYTY) ¥ 8 My>X4HiH B Bo3pacTte 35 net: 20,
22,19, 15,16, 21, 24, 19. Beruncnure YnuCIOBbIE XapaKTEPUCTUKH CITy4allHOW BETUYUHBI.

7.0npenenuTe KadyeCTBEHHBIE IOKa3aTeMM pabOThl TEpPanmeBTUYECKOTO OTACJICHHs CTalhuoHapa
ropojickoit 6onpauIBI Topoaa H. B 2010 r. B repaneBtuueckom otnenennn 130 koek. Beimucano 3a
ron 2700 6ompHbIX, 3 HUX yMepio 300. [IposeaeHo B otnenenun Bcemu 60apHbIME 45 500 KoiiKo-
nHell. Haliqute: a) moka3aTenb cpeiHel JIIMTENbHOCTH MpeObIBaHUs OOIBLHOTO Ha Koiike, 0) 000poT
KOWKH, B) 3P PEKTUBHOCTD JICUECHUS.

8.C HacTyIUIeHHEM XOJIOJIOB KOJIMYECTBO OOJBHBIX C OCTPBIMH PECITUPATOPHBIMHU 3a00JIEBAHUSIMHU
(OP3) yBenuuunoch A0 15 4yenoBek B JIeHb, a 10 3TOro cocTapisiio okoyio 10 yenosek. Ha ckoibko
MIPOLIEHTOB BO3POCIIO YKCI0 60abHBIX ¢ OP3?

9. 26 4enoBeK MOCTYIHIIN B TPABMITYHKT C TIEPEIIOMOM KOHEYHOCTEH, 9yTo cocTaBmio 13% oT Bcex
obparuBmuxcs. CKOJIBKO YeTOBEK MOCTYIHIIO B TPABMITYHKT?



10. O6bem KpoBM B OpraHu3Me ueinoBeKa cocTaBisieT 7% oT maccwhl Tena. B manom kpyre
KpoBooOpamienust comepxkurcs 20-25%, a B Oompmiom — 75-85%. Omnpenenure o0beM
UPKYJIUPYIONIEH KPOBU B OOJIBIIIOM KpyTe KpOBOOOpaIieHus dyenoBeka Becom 90 Kr.

11.Boga coctaBisiet 70% oT Macchl Terna yenoBeka. OnpeneanTe Maccy BOJIbI B TEJIE YEJIOBEKA BECOM
85 Kr.

12. Macca TOJIOBHOTO MO3Tra B3pOCIIOro uenoBeka B cpeanem 1,4 kr, a cmuHHOTO — 36 T. Kakoi
MIPOLIEHT OT MAacChl TOJIOBHOT'O MO3Ta COCTaBJIsIET Macca CIMHHOTO Mo3ra?

13.I1na3ma cocrasinsier 60 % oT KpoBHU, a KpoBb — 7% OT Macchl Tena. B cocTaB miia3mMbl BXOIUT:
oenok — 8%, HeopraHnuyeckue Bemectsa — 2%, Boga — 90%. PaccuuTaiite cocTaB mia3Mbl 4eJIOBEKa
Maccoit 60 kr.

14.]1ns1 ycTpaneHus: MeTaboJIn4ecKoro anua03a 6oi1psHoMy BHyTpruBeHHO BBesu 300mit 4% pacTtBopa
ruspokapOonara HaTpus. Haiinure maccy cyxoro BelecTBa B 3TOM pacTBope?

15.®@ypanununa B pactBope 0,05%. Ckoiibko pacTBOpa MOXHO MOdy4uTh u3 10 rpammoBn
bypanununa?

16.Cxonbko kambims xyopuna coxaepxkutcs B 500 ma 10% pacTtBopa, BBEACHHOTO MAalUEHTY
KanejabHo?

17.Jlna ne3uMHTOKCUKAIMKM OpraHnu3Ma 0ojdpHOMY ObutOo BBeneHOo 1,5 1 5% rmoko3sl. CKOMBKO
YHCTOTO BEIIECTBA MITFOKO3bI OBLIO BBEIICHO?

18.C60p Ne4 conepskuT: 11BeTkoB poMamiku — 20%, moberoB O6arynbHuka — 20%, IBETKOB HOTOTKOB
— 20%, TpaBsl ¢uanku — 20%, kopHe# conogku — 15%, mucteeB MATh — 5%. CKOJIBKO rpaMMOB
Kaxaou u3 tpas cogepxutcs B 600 min 10% orBapa?

19./1ns nmpomeiBanus T1a3 Tpedyercs 0,1% pactBop nepmanranara kanus. meetcs 5% pactsop. B
KaKkoOM COOTHOIIEHHUH HEOOXOJMMO pa30aBUTh HMMEIONIUNCA pacTBOp st mpuroronieHust 0,1%
pactBopa?

20.Hyxxno npurotoButh 1 1 0,5% pacTBOpa HalIaTBIpHOTO CHUPTA JAJS CTEPUIM3ALMU PYK MEpe]
oneparueil. Ckonbko ucxoanoro 10% pactBopa Hy>KHO B3SITh?

21.CxonbK0 BOBI HY)KHO 100aBUTH K 250 T pacTBOpa CONM ISl TIOHMKEHHS €r0 KOHIEHTPAIHH C
45% no 10%?

22.Kakoe KoJIM4ecTBO TBEPJIOTO ChIpa JIOJIKHO ObITh B pallMOHE YelloBeKa, YTOObI MoIyuuTh a) 15 T,
6) 20 1, B)25 1, 1) 30 1 *xupa, eciu coaepkaHue xxupa B cbipe 40%?

23.Ha ckonbko rpamm xupa 6obiie cogepxutcs B a) 40 T, 6) 50 r 20% cmeTaHbl, 9eM B TAKOM XKe
konnuecTBe 15% cmertansr?

24 Ilynbc yenoBeka B okoe Obu1 paBeH 68 ynapoB B 1 MunyTy. [locie ¢pusndeckoil Harpy3ku mysbe
ctan paBeH 82 yaapa B ImuHyTy. Ha CKOJIBKO MPOLEHTOB YBEIWYWIICS Yy YEIOBEKA IyJbC IOCIIE
¢buznveckoit Harpy3Ku?

25.TeopeTnuecku ujaeaidbHas Macca Tela yeloBeka paBHa 64 kr, a oH BecuT 82 kuimorpamm. Ha
CKOJIBKO IPOLIEHTOB Y€JI0BEK BECUT OOJIbILIE CBOCH TEOPETUUECKH HJI€AIbHOW MacChl?



26.1meroTcs amimysnbl o 5 MJI € JIGKQpPCTBEHHBIM IpenapaTtoM B pactBope 2%. CKOIbKO pacTBopa
HabepeT B IIIPHUILl MEJICECTpa, €ClIi Bpad Ha3Ha4ywi npenapart mo 0,05t ?

27.Ha ogny unbeknuio tpedyercs 300 000 EJl neanummnuna. Mmeercs: Bo ¢akone 500 000 E/T.
CKONBbKO MJI HOBOKaMHa HYXHO OpaTh AJI pa3BelEHHUs M CKOJbKO MJI PAacTBOpa B IINPHIL JUIS
WHBEKIUN: a) IPU TIOJTHOM pa3BeACHUH; 0) IPH MOJIOBUHHOM pa3BEACHUU?

28.Ha onny unbekuuto tpedyercs 500 000 EJ] antubnoruka. Mmeercs: Bo dmakone 1 000 000 EJL
aHTHONOTHKA. CKOJIBKO MJI CTEPUIIBHOM BOBI HY)KHO OpaTh JJIsl pa3BEICHUS U CKOJIBKO MJI PacTBOpa
B IIINIPHIL JUIs1 MHBEKLUI: a) TP ITOJIHOM pa3BeIeHUH; 0) MpH MMOJOBUHHOM pa3BeIeHUH?

29.Ha3znauyenue Bpaua: 1im 5% pacTBOp TJIIOKO3bI BHYTPHUBEHHO KalleIbHO B TeueHHe 12 yacos.
Kanenpnauia nosupyet 10 xanens/mi. [Toacunraiite CKOpocTh HHPY3UHU B KAIUIAX/MHH.

30. IlaruenTy Ha3Ha4YeHO BBeneHUE 2,4 J1 pacTBOpa BHYTPUBEHHO B CYTKH. PaccumTaiite CKOpOCTh
nHQY3UH, €CITN U3BECTHO, 4TO | M1 )kuaKocTH paBeH 20 karusim?

31. bonsHOMY Ha3HaueHO BBeaeHUe 0,4 11 reMojie3a BHYTPUBEHHO KaleJIbHO Ha 2 yaca. Paccunraiite
CKOPOCTbh MH(Y3UH, €CII | MJT )KUJIKOCTH paBeH 15 Karuisim.

32. Bpau naznauui 0,8 1 pactBopa PuHrepa BHyTpUBEHHO KareabHO B TeueHue 3 yacoB. Paccuuraiite
CKOpOCTh MH(Y3UH, €CIIA U3BECTHO, YTO KaNeNbHUIIA JO3UPYeT 15 Kamemb/ M.

33.Ha3znauyenue Bpava: acnupud 1o 0,65 r BHYTpb, Kaxkasle 6 gacoB. iMeroTcs: TabaeTku acnupruHa
1o 325 mr. Ckonbko TabaeTok coctasinseT 1 mpuem?

34. Bpau nHazHaumn sputpomunuH 400 Mr BHYTph Kaxkiple 6 4vacoB. VmeroTcs TaOneTku
spurpomuiirHa 1o 0,2 r. CkoabKo TabiaeToK cocTtaBiseT 1 mpuem?

35. Hasznauenwue Bpaua: pynua no 0,15t 3 pasza B nenn. Mmerorcs tabnetku pymu-na mo 100 wr.
CkomnpKko TabNeToOK MeicecTpa I0JKHA J1aBaTh OOJLHOMY Ha OJMH MpHeM?

36. Haznauenue Bpaua: 2r J1€KapCTBEHHOT'O CPEACTBA B BUAEC MUKCTYphI. IMeeTcs: MUKCTypa, 2MJI
kotopoii coaepxkat 1000 mr mpenapara. CKOJIBKO MJI COCTaBJISIET Pa30BbIi mpuem?

37. PaccunTaTh pa3oBYI0 W CYTOYHYIO J03bl MarHus cylib(ara, BBIMHCAHHOTO B3pPOCIOMY Kak
&KelmyeroHHoe cpeactBo B 20% pacTBope U Ha3HAYeHHOTO Mo 1 cTonoBoi JoXkKke 3 pa3a B 1eHb (1
CT.JI. — 15 mu).

38. OmnpenenuTs KypCcOBYIO 103y HACTOWKH BaJlepHaHbl, Ha3Ha4YeHHOH mo 30 kamenh Ha HOYbL B
tedenue 25 aueit (1 mm — 50 kamens).

39. Haznauenwue Bpava: 6ucenton 0,12r BHyTpb 3 pa3a B aeHb. MmeroTcs: Tabnerku Oucenrosna o
240 mr. CKoJbKO TaOJIETOK COCTABISET Pa30BbIi npuem?

40. B reuenue 1 MUHYTHI 4eJIOBEK JieaeT 16 ApIXaTeabHbIX ABUKCHUM, TPH 3TOM B JICTKHE TIOCTYIIAaeT
3a 1 Brox 1500 cm3 Bo3nyxa. KakoBa MUHYTHasl BEHTUJISALMS JIETKUX?

ITAJTOHLI OTBETOB:
I pa3nean:

L ) 0;6)- 135 )5 0) 6 1) 9.



A NVE —sinx-tgx+i.

Jx COSX

2. a)cosx+ 2x; 6) 5c0sx-a*+ 5sinx-a* -Ina ; B) 8+4X;T1)

_ .3 V2. 1
3. 96,610 B)7; 1)-5 M3

2

xZ
4. a)y=—x"C; 6)y=Cez;)y=x22xCl + C22;1) y= 3/c1—§x2;n)—

x2+C’
Il pa3nea:
1 2367
2. 270
3. 0,26
4, M(X)=5,0;1(X)=6,0
5. M(X)=72; D(X)=17; 6=4,1; Cv=5,7%;
6. M(X)=19,5, D(X)=7,8 6=2,8; Cv=14,4%;
7. a) 17;6) 21;8)88,9%
8. 50%
9. 200gert.
10. 4,725 n
11. 59,51
12. 2,57%
13. 6enok 0,2 kr, Heoprannueckux Bemects 0,05 kr, Boabl 2,3 Kr;
14, 12r;
15. 20m;
16. 50r;
17. 75t
18. [[BeTKOB poMalku, M0OEroB OaryibHHUKA, IBETKOB HOTOTKOB, TpaBbl puasku 1o 12 r, kopHen
COJ0AKH 9T, TUCTHEB MATHI 3T
19.  1:50;
20. 50 mu;
21. 875r;

22. a)37,51,0)50T,B)62,51,T) 75T
23. a)Ha2r;0)Ha2,5T,;

24. Ha 20,6%

25. Ha 28%;

26. 2,5Mi1;

217. a) 5 mum; 3 mut; 6) 2,5 mut; 1,5 mim;
28. a) 10 mur; 5 mut; 6) 5 mur; 2,5 mut;

29. 14 xan/muH;

30. 33 karm./MuH;

31. 50 xar./mMuH;

32. 67 xarn./mMuH;

33. 2 Tad.

34. 2 Tad.

35. 1,5 Tab.

36. 4 mi;

37. 3 1 - pa3oBas, 9 r — cyToUHas;

38. 1,5 mi;



39. Y2 TaONCTKH;
40. 24000 cMm3,

Kpurepun onenkmn:
OneHka «5» CTaBUTCS, €CJIU IPABUIbHO BIIOJIHEHBI BCE IATh 3aJaHNH; JOIYCTUMO HAIUYKE OHOTO

HeI0o4YeTa.

OI.[CHKa «4» CTaBUTCs, €CJIHU IIPABUJIBHO BBIIIOJIHCHBL JIFOOBIX YCTBIPE 3aJaHUA.
OHCHKa «3» CTaBUTCs, €CJIK IIPABUJIBHO BBIITOJIHCHBI TPH 3aJlaHUS.

OHGHKa «2» CTaBUTCs, €CJIU IIPABUJIbHO BBLIIIOJIHCHBI MCHEC TpéX SaﬂaHHﬁ.

4.4. TecToBble 3aJaHUSA JJIS1 TUATHOCTHYECKOI0 TECTUPOBAHMS 110 TUCUMIIJIMHE

IIposepst 3ananue BapuaHTbl 0TBETOB Tun KoJu-Bo
emast CJI02KHOCTH | §aJLIOB 32
KoMIieTe BONpoOCca | MPaBWJIbH
HIIUSA bI# OTBET
OK 2,4,5 | 1. Ykasicume o0un 1) 220; HU3KHI 2,0
NPABUIbHBLIL OMEem 2) 150;
B «kpyxkke panuosnrooureneit | 3) 324;
3anumaercs 12 gereit. Ha | 4) cpenm YKa3aHHBIX
TOPOJICKYIO KOH()EPEHIIMIO | OTBETOB HET MPABUIILHOTO
HY)KHO  OTIPaBUTh  TPOWHX.
CKOIBKUMHU CIOCOOAMU MOKHO
COCTaBUTb ATH TPOUKH?
OK 2,4,5 | 2. Ykaoxxcume ooun 1) 1ecr; HU3KUH 2,0
npasuUNbHLLIL Omeem 2) 2crT
PeGenok pomuics Becom 2800 | 3) 3 ct;
r. K 6 wmecsnam ero Bec | 4) HET OTKIOHEHHId OT
coctaBmii  5850. PaccuuraTh | HOpMBI
CTENEeHb THIOTPO(UH.
OK 2,5 | 3. Ykaxcume ooun 1) 12 EX; HU3KHUN 2,0
npasuIbHbLIL OMmeem 2) 14 E];
Paccuurats HEOOX0UMOE 3) 13,5E1;
KOJIMYECTBO eJMHUI] nHcynuHa | 4) 12,5 EJl
(E) npu ycnosuw, uro 1 EJ]
pacHieruisieT 5 T caxapa cyxoro
BEIIECTBA, eclik BBeJeHO 15%
IFOKO36I 450 Mt?
OK 2, 4,5 | 4. Ykaxcume ooun 1) 3,9%; HHU3KHUI 2,0
npasuIbHBLI Omeem 2) 7,5%;
Onpenenrre KOHLIEHTPALIUIO 3) 0,75%;
pactBopa 3 : 4000 4) 0,075%
OK 2,5 | 5. Ykaxcume ooun 1) 80000 E/I; HU3KUHI 2,0
NpAsUILHBLIL OMEem 2) 4000000 EJI;
[TenuIUTMH pa3BeieH Tak: 3) 800000 EJI;
500 teic. EJT — 5 mu 4) 400000 ENT
HOBOKanHa. CKOJIBKO ThICSY
E/] nennumuinHa COAepKUTCA
B 8 Mu1 pacTBopa?
OK 2 6. Yemanosume 1)-0) 18 cpenHuit 5,0
coomeemcmeue mexncoy 2)-B)6
npedenamu u ux snauenusmu | 3) —a) 4




1. lim(3x® — 5x + 4);
X—2

2. lim )(2_4—)(_5;
x—>5 X—5
. 8x3+5x—1
3. lim———;
Xx— or 5—6x+2x3
a) 4
6) 18
B) 6
OK 2,4,5 | 7. Ykaxcume npasuivHulii 1) pasagen MaTeMaTHKH, CpeaHUIt 5,0
omeem W3YYAIOIIUN CBSA3H MEXKIY
Maremaruueckasl CTAaTHCTUKA — | CITyYaiiHBIMU
3TO: BEJIMYUHAMU;
2) pa3jaes MAaTeMaTHKH,
NOCBSAIEHHBLIH MeTOIaM
CHCTeMATH3AIUH,
00padoTKN U
uccjae10BaHuA
CTATHCTHYECKUX
JAAHHBIX;
3) paszgen MmaTeMaTHKH,
M3YYAOUIUN CBSI3U MEXKITY
MeTOJIaMHU
CUCTEMAaTH3aIIH;
4) pasjen MaTeMaTuKH,
M3YYAOUIUN CBSI3U MEXKITY
byHKIMSIMU
OK 2 8. Ykaorcume npasunvnuiii 1) 0; cpenHuit 50
omeem 2) oc;
BLIIH/ICJsmTe 3) -1
im =~ 4)1
x—oc 5+x3
OK 2,4,5 | 9. Ykasicume npasuibHulii 1) 4,368 x; cpenHuit 5,0
omeem 2) 2,184 m;
O06beM UPKYTUPYIOIIEH 3) 1,092 x;
KPOBH B OpraHusMme 4ejoBeka | 4) 51
cocraBisieT 7% OT Macchl Tena.
B cepneuno-cocyaucroi
cucreme Haxonutesa 80%
LUAPKYJIUPYIOLIEH KPOBH.
[TocuuraiiTe 06beM KPOBH B
CEepAECYHO-COCYUCTON
CHCTEME YeJIOBEKAa Maccon 78
KT.
OK 2,4 | 10. Ykasxcume npasunshutit 1) sin X —X cos X CpenHuit 50
omeem 2) sin X + X cos X
Haiigure mpousBoanyro 3) cos X
byHKIIMK y= X sin X. 4) X+ XCOos X
OK 2,4,5 | 11. Ykasxcume npasunvHblii 1) 0,76; cpenHuit 5,0

omeem




Hucnepcust CIly4aifHOH | 2) 0,8;
BENMYMHBI, 33J]aHHON 3aKOHOM | 3) 1.4:
pacrpeiesieHus], paBHa: 4) 2.04
X 0 1 2
p 05 |02 |03

OK 2,4,5 | 12. Yemanoseume 1)-8 cpenHuit 5,0
coomeemcmaeue 2)—a
1) Ywmco nepecTaHoBOK 3)-06
BBIUHUCIISIETCS 110 popmyiie:

2) Ywucno pa3MmerieHuit
13 N JIEMEHTOB
110 K BBIYHCIISCTCS 10
dhopmye:
3) Uwmcio coueranuii
13 N JIEMEHTOB
110 K BBIYHCIISCTCS IO
bopmye:
k_ nbo
a)Ay = (n_k')! ;
n.
) = o
B)Pn =n!

OK 2,4,5 | 13. Yemanosume 1) BepositHOCTH cpenHui 5,0
coomeemcmaeue MOSIBIICHUSI ~ XOTS OBl
BepositHocT coObiTHii A U B | onHOTO u3 JIBYX
COOTBETCTBEHHO paBHBI P(A) | HECOBMECTHBIX COOBITHIT A
=0,4 u P(B)=0,5. YcranoBure | u B.

COOTBETCTBHE Mexay | 2) BeposTHOCTD
BEPOSTHOCTSIMHU YKa3aHHBIX | COBMECTHOTO  TOSIBICHHUS
COOBITHI U UX 3HAYCHUSMH. JBYX HE3aBUCHMBbIX

coowITHii A 1 B.

3) BepositHOCTh COOBITHS,

MIPOTUBOTIOJIOKHOTO

cOOBITHIO A.

a) 0,9;

6) 0,2,

B) 0,6

1)—a

2)-0

3)-B

OK 2,4,5 | 14. Bcmasvme nponywiennoe | 1) noanoii CpeIHHI 50
Cl060 2) KJIaCCHYECKOU
Cucremy coOBbITHIT HAa3bIBAIOT | 3) 3aBUCHMOM
..., €CITH OHa BKJIIOYAeT B ceOs | 4) He3aBUCUMOM
BCE BO3MOJKHBIE B JJAHHOH
KOHKPETHOW CUTYyaIluu
Clly4aiiHble COOBITHUS, HO IIPH
UCTIBITAHUU HACTYIAET TOJILKO
OJTHO W3 HHUX

OK 2,4 | 15. Jans mHOXKecTBa: A= {1, |1)—a CpeaHui 5,0
2,3,4,8,12},B=10,2,4,6, |2) -6
8, 10} 3)-8

Yemanosume coomeemcmeue
MedxHncoy cnedyrnuiumu




MHOMCECMEAMU U
Heo0X00uUMbIMU 0151 UX
ROYYEeHUsL OnePaAyUAMU HAO
muoncecmeamu A u B:

1) {2,4,8}

2) {0,1,2,3,4,6,8, 10,12}
3) {1,3,12}

a) TepeceuyeHrne MHOXKECTB

AuB;

0) oOBbeAMHEHUE MHOKECTB

AuB;

B) pa3HOCTb MHOXeCTB A u B.

OK 2,4 | 16. Pacnonoycume 3adannsvie | 1)mycroe MHOXKECTBO; BBICOKHH 8,0
muoyucecmeéa 6  nopaoke | 2) {xeN|1<x<3};
6o3pacmanus Konuuecmea ux | 3) {2,4,6,8,10};
d/1IEMEHN06 4) MHOKECTBO [eIbIX
1) {xeN|1<x<3}; qHCe
2) MYCTOE MHOXECTBO;
3) MHOXECTBO TEITBIX
qHCelT;
4) {2,4,6,8, 10}
OK 2,4 | 17. Ykascume éce 1) MHOKeCTBO HeJbIX BBICOKHH 8,0
npasunbHbLIE OMEEMbl YyuceJl sIBJIAETCS
BriOepure yTBepxaeHue o MOMHOKEeCTBOM
YHCIIOBBIX MHOXECTBAX, MHOKeCTBa
KOTOpOE SBIIAECTCS UCTHHHBIM: | JeHCTBHTEJIbHBIX YHCE;
2) Orpe3ok [1;12]
SIBJISICTCS TTOJIMHOXKECTBOM
npomexyTtka (1;10];
3) MHOXeCTBO
paIMOHATBHBIX YHCENT
SIBJISICTCS TIOJIMHOKECTBOM
MHO>KECTBa
HPPAIMOHATEHBIX YHCET;
4) Unrepnai (-2; 0)
SIBJISIETCSA
MO/IMHOKeCTBOM
oTrpe3ka [-3; 1]
OK 2,4,5 | 18. Ykaxcume 6ce 1) mosnydeHue 3a OTBET BBICOKHUI 8,0

npasunbHbvle OMeembl
BriOpath BepHbIe
BBICKa3bIBAaHUS

OLICHKH «5)» U MOJy4ECHHE
3a OTBET OLIEHKH «2»
SIBIISTFOTCS
MIPOTHBOIOJIOKHBIMU
COOBITHSAMMU,

2) pH poKIEHUH
pedeHka codbiTHE A —
POXKIeHHE MATbYUKA U
co0biTHE B — po:xkaenne
AeBOYKH 00pa3yloT
MOJIHYIO TPYIILY
COOBITHIA;

3) npu poKIeHUH
pedeHKa coObITHE A —




poOKIeHre MAJTbYHKA U
co0biTHE B — po:xkaenne
JeBOYKH SIBJISIIOTCS
HEe3aBHCHMBIMH
COOBLITHSIMH;

4) npu OTHOKPATHOM
noadpacbLIBAaHUM
MOHETHI COOBITHE A —
BbINIA/IeHHE OPJia U
coobITHE B — BhINaieHne
peuIKH sIBJISIOTCS
HECOBMECTHBLIMU
COOBITUAMH

OK2,4,5

19. Ykaotcume ece
npasuibHble OMeenbl
HGBO3MO)KHBIMI/I ABJIAIOTCA
CIICAYIOIINE 2 COOBITHS:

1) nosiBinenue 10 ouxoB
npu OpocaHuu
HIPAJIbHOM KOCTH;

2) nosiBjeHue 19 ouxoB
npu OpocaHuu Tpex
HIPAJbHBIX KOCTEI;

3) nosieiienue 10 oukoB
npu OpOCaHUM Tpex
UTPAIIBHBIX KOCTEM;
nosiBieHue 15 oukoB mpu
OpocaHuu Tpex
UTPATbHBIX KOCTEH.

BBICOKUU

8,0

0K 2,4,5

20. Ilpooonsxcume
npeonoicenue

I'ucrorpammoii Ha3pIBaeTcA ...

rpadguk, mo ocu adcuuce
KOTOPOro OTJI0KEeHBI
rPaHuIbl KJIACCOB, a MO
OCH opAMHAT — HX
4acToTa.

BBICOKUI

8,0




