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1. IMacnopT ¢oHIA OLIEHOUYHBIX CPECTB

B pesynbrare ocBoeHUs AUCHUILIMHBI «MaTeMaTHKa» OOYYarolIMiCs TOJIKEH 00JajaaTh
npeaycmoTpeHHbiMU PI'OC CIIO no cnieunanbHocTH 33.02.01 @apManus cieayomuMiI YMEHUSIMH,
3HAaHUSMH, KOTOpBIE (OPMHUPYIOT MPO(hecCHOHANbHBIE U 00II1e KOMIETSHIIUH, a TAKXKE TTO3BOJISIFOT
JOCTUTHYTh JINYHOCTHBIX PE3yJIbTaTOB:

1. Ymers:

V1. pacno3HaBaTh 3ajadyy W/Uiau MpoOieMy B NPOPECCHOHATHHOM W/MIU COLMAIBLHOM
KOHTEKCTE;

V2. ananu3upoBath 3a7a4y U/ Uiy IpoodiieMy U BbIIEIATh €€ COCTaBHbIC YaCTH;

V3. onpenenars Tansl peUIeHUs 3a1a4u;

V4. BBIBISTE ¥ 3)PEKTUBHO HCKATh HHPOPMAIIHIO, HEOOXOIUMYIO JUIsl pEIICHUS 3a/1a4u W/ UK
poOIEMBI;

V5. coctaBuTh IIJIaH JCHCTBUS;

V6. onpenenuTh HEOOXOMMBIE PECYPCHI;

V7. BnaseTh akTyallbHBIMU METOAaMU paboThl B TPo(ecCHOHAIbHOM U CMEXHBIX cdepax;

V8. peanuzoBarh COCTaBICHHBIN TUIAH,

VY9. olileHuBaTh pe3yNbTaT U MOCIEACTBUS CBOMX JIEHCTBUHN (CAMOCTOSITENILHO UJIH C TIOMOIIBIO
HaCTaBHHKA)

2. 3HaTs:

31. 3HaueHWE MaTEeMATHKH B TPO(ECCHOHATHLHOW JEATEIHPHOCTH W TIPH OCBOCHHH
npodeccroHanbHOM 00pa3oBaTENbHON TPOrPAMMBI;

32. OCHOBHBIE MAaTE€MAaTHMYECKHE METOJAbl pEIICHUs TMPUKIAIHBIX 3a7a4y B 00Jyiactu
npodeccnoHaNbHOI 1eATENbHOCTH;

33. OCHOBBI HHTETPATBHOTO U JU(PPEepEeHIINATHHOTO HCUUCIICHHUS;

34. metoabl paboThI B MPOGECCHOHATBHON U CMEKHBIX cepax; CTPYKTYpy IJIaHa JJIisl pelIeHUs
3ajady;

35. mpueMsbl CTPYKTYpUpOBaHUs UH(DOpMALIHH;

36. OPSIOK OIEHKU PE3yIbTaTOB PEIICHUS 3a71a49 MPo(ecCHOHABHOMN eI TeTbHOCTH

Kox | HaumeHoBaHue pe3ysibTaTa 00yueHHs
OOmue KoMIeTeHIUU
OK 01 | BeiOupats crmocoObl pemeHHs 3agad  MPO(QEeCcCHOHATBHON  JesITeTbHOCTH,
NPUMEHHUTEIBHO K pa3IMYHBbIM KOHTEKCTaM
OK 02 | OcymiecTBiATh MMOUCK, aHATM3 U HHTEPIPETAINIO HH(POpMAITK, HEOOXOMMOI 115t
BBINOJIHEHUS 3a]1a4 TPO(ECCHOHATILHON 1€ TEIbHOCTH
OK 03 | [lmanupoBaTh U peain30BbIBATE COOCTBEHHOE NMPOPECCHOHATIBHOE M JTMYHOCTHOE
pa3BuTHE
OK 04 | PaGotath B KOJJIEKTHMBE M KOMaHJe, >(PQPEKTHUBHO B3aMMOJAEHCTBOBATH C
KOJJIETaMH, PYKOBOJICTBOM, KIIMEHTaMU
OK 09 | Hcnonb3oBaTh  MH(POPMALMOHHBIE  TEXHOJOTMHM B MpOodecCHOHATBHON
JIESITEIbBHOCTH
OK 11 Hcnonb3oBaTte  3HaHMA 1O  (UHAHCOBOM  TPaMOTHOCTH,  IUIAHMPOBATH
MIPEANPUHUMATEIIBCKYIO ACSITEIIBHOCTD B MPO(heCCHOHATBHOM cdepe
ITpodeccronanbHble KOMIIETEHIIUN
I[IK 1.11. | Cobmronate mpaBuja CAHUTAPHO-TUTMUEHWYECKOTO PEXKHMa, OXPaHbl TPy.a,
TEXHUKU O€30MaCHOCTH U MPOTHBOIOKAPHOW 0€301MacHOCTH, MOPSAAOK JAECUCTBUS
IIPY YPE3BBIYAIHBIX CUTYAIHIX




@opMHUpOBaHHUE JIMYHOCTHBIX PE3YJBTATOB  pealu3aly  I[POTrpaMMBbI
CIELUHAIBbHOCTH:

BOCIIUTaHUA 10

Kon
JIMYHOCTHBIX
JInyHOCTHBIE pe3yJIbTaThI
pe3yJbTaToB
peajM3anuy NporpaMMbl BOCIIMTAHUSA
peaju3anuu
(Oeckpunmopwt)
NPOrpaMMblI
BOCIIUTAHHUSA
[TposBasAOIMI aAKTUBHYIO TPaXKAAHCKYIO0 IO3ULUIO, IEMOHCTPUPYIOIINN
IIPUBEPKCHHOCTh IIPUHLUAIIAM YECTHOCTH, IOPSAJOYHOCTH, OTKPBITOCTH,
JKOHOMMYECKH AaKTHBHBIH W  y4YaCTBYIOIIMM B  CTYIACHYECKOM U JIP 2
TEPPUTOPUATIBHOM  CaMOYIIPaBIE€HUHM, B TOM YHCIE€ Ha  YCIOBUAX
N0OpPOBOJIBYECTBA, MPOJYKTUBHO B3aUMOJCHCTBYIOIIMN W y4acTBYIOUIMH B
JeSITeIbHOCTH OOIIECTBEHHBIX OPraHU3aIIil.
Oco3Haronyii MPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; yBa)KAIOLLUMN
COOCTBEHHYIO M YYXKYI0 YHUKAJIBHOCTb B Pa3jIM4YHbIX CUTYyallUsiX, BO BCEX JP 7
dopmax 1 BUJaxX AEATEIbHOCTH.
[IposiBnsromuidc M JEMOHCTPUPYIOLIMM  yBa)XKCHHME K  IIPEACTABUTEISIM
pa3JIMYHBIX 3THOKYJIBTYPHBIX, COLMAIBHBIX, KOH(PECCHOHAIbHBIX M HHBIX
rpynn. ConpuyacTHBIH K COXpPAaHEHHUIO, IMPEYMHOXKEHHUIO W TPaHCIALUU JIP 8

KYJbTYPHBIX TPAaIUIMA MU HEHHOCTCH MHOTOHAIMOHAIBHOTO POCCHUHCKOTO
roCy/1apCTBa.

JINYHOCTHBIE pe3yJabTaThbl

peajim3anuu nNporpaMmsbl BOCITUTAHUS, OIIPEACTCHHBIC OTPAC/JI€EBLIMU TpeﬁoBaHl/lﬂMl/l K

A€J0OBbIM KadyeCTBaM JIMYHOCTH

[IposiBasitoinii CO3HATEIHFHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00Pa30BAHHIO KaK
YCIIOBUIO YCIIEUTHOM MpodeccrnoHalbHON U 001IECTBEHHON e TeIbHOCTH.

JIP 15

CriocoOHBI IITaHUPOBATh M PEATTM30BBIBATh COOCTBEHHOE MPO(ECCHOHATBHOE
U JINYHOCTHOE Pa3BUTHE.

JIP 16

HenpepbiBHO cOBepIIEHCTBYIOUMI NPOQPECCHOHANBHBIE HABBIKU 4epe3
JIOTIOJTHUTENbHOE NMpodeccuoHalIbHOEe 00pa3oBaHue (IPOrpaMMBbl OBBIIIEHUS
KBaIM(UKAIMM M TporpamMmbl  NPOPECCHOHATBHOW  MEepPEernoAroTOBKH),
HAaCTaBHUYECTBO, a TaKKE€ CTAKUPOBKH, HCIIOJIB30BAHHUE IUCTAHIIMOHHBIX
00pa30oBaTeNbHbIX TEXHOJOIHI (00pa3oBaTelbHBIA NOpTan U BeOWHApHI),
TPEHUHTU B CUMYJISIIUOHHBIX KaOMHETaxX U IIEHTpax.

JIP 17

Cobnrogaronuii MporpaMmMbl TOCY/IapCTBEHHBIX TapaHTUN OECIUIATHOTO
OKa3aHUs TpaKIaHaM MEIUIIMHCKON MOMOIIH, HOpMAaTHBHBIE MPAaBOBBIC
aKkThl B cdepe OXpaHbl 370POBbs IPaKIaH, PETYIHUPYIOLINE MEIULIUHCKYIO
JeSITENIHOCTb.

JIP 18

JleMOoHCTpUp YOIt 0CO3HAHHOE MOBeIEHNUE Ha OCHOBE
TPAJAULIMOHHBIX OOIIEYENIOBEYECKIX [IEHHOCTEH U MPUMEHSIOIINH
CTaHJAPTHl AHTUKOPPYIITMOHHOTO TTOBEICHHS.

JIP 19

YMeromuii BBIOMpaTh COCOOBI pelIeHus 3a1a4 MpoheccuoHaTbHON
JeSITeIbHOCTH, IPUMEHUTENILHO K Pa3JIMYHbIM KOHTEKCTaM.

JIP 20

OcymiecTBIAIOMMUN MOUCK, aHAIM3 M HHTEpHpeTaluio HHGOpMAIHH,
He00X0IMMOM ISl BHITOJIHEHUS 3a7a4 TPo(eCCHOHATbHON e TEIIbHOCTH.

JIP 21

CriocoOHBII NCIONIb30BaTh HHPOPMAIIMOHHbBIE TEXHOJIOTUH B
poeCCHOHATILHON IS TETbHOCTH.

JIP 23

JIN4YHOCTHBIE Pe3yJIbTAThI

peaan3anvm nNporpaMmMbl BOCIIMTAaHUSA, ONIPEICICHHbIC KJIIOY¢BbIMH paﬁDTOI[aTeJIﬂMH




BO3MOXXHOCTH y4acCTHsa B

peLIeHun
rOCYJJapCTBEHHBIX, O0IEHAIIMOHAIBHBIX TPOOIIEM.

Oco3HaHHBIN BEIOOP Tpodeccur M BO3MOKHOCTEHN pean3aliui COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPOPECCHOHANBHON JEATEIbHOCTH KaK
OOIIECTBEHHBIX,

JIMYHBIX,

JIP 26

l'oToBBIN K TIpOodecCHOHAIEHON KOHKYPEHIIMA Y KOHCTPYKTHMBHOM peaKIuu
Ha KPUTUKY, COXPAHSAIONINI MCUXOJIOTUYECKYIO YCTOMUUBOCTh B CUTYaTUBHO
CJIOKHBIX MII CTPEMUTENILHO MEHSIOIINXCS CUTYalIHsIX.

JIP 27

@®opma aTTecTallUH 10 AUCUHUIIMHE: TU(QPEepeHINPOBAHHBIN 3aUeT.

2. Pe3yJ'ILTaTLI OCBOCHUA JTUCHUIIJIMHBI, ITOAJICKAIIUE IIPOBEPKE

B pe3ynbTare arrecTanuu 10 JAUCLUUIUIMHE OCYLIECTBIISIETCS KOMIUIEKCHAs MPOBEpKa CIEIYIOIINX
YMEHHI U 3HAHUH, a TaK)Ke AUHAMUKa (pOpMHUPOBaHUS OOIIUX U MPO(EeCcCHOHATBHBIX KOMIETEHIIUIHA:

Pe3yabTaTsl 00yueHus

Kpurepun oueHku

MeToabI OLIEHKH

3HaHUS:

- 3HAaYCHHE MaTeMAaTHKH B
npodeccnoHanbHON EATeTbHOCTH U
MpU  OCBOCHUU MPOdECCHOHATHHOU
00pa30BaTeNbHON MPOTrPAMMBI;

- OCHOBHBIE MaT€MaTHYCCKHUE METOJIbI
pelleHrs  TNPUKIAJAHBIX  33Ja4 B
obacTu npodeccnoHaIbHON
NeSITeNIbHOCTH;

- OCHOBBI UHTETPATBHOTO u
mudGepeHIMATBHOTO HCYUCIICHUS;

- METO/IbI paboThI B
npodeccnoHalbHOM M CMEXKHBIX
chepax; CTpPYKTypy IUIaHa ISt
pelieHus 3a1ay;
- MIPUEMBI
uH(pOpMaINH;
- TOpPSANOK OICHKH pPe3yIbTaToB
pemieHus 3amad MpodecCHOHATBHON
JeSTeTbHOCTH

CTPYKTYPUPOBAHUS

— OIpCACIACT 3HAUYCHUC

MaTeMaTHKU B
npodeccnoHaTEHOM
NeSITeNIbHOCTH,

— OOBsiCHSET
MaTeMaTHYECKUe
METO/IbI peleHus
MPUKIIAIHBIX 33/1a4;

— Ompenenser OCHOBBI
HUHTErpajibHOrO u
Qg depeHInaIbHOTO
WCYHCIICHUS;

— YpOBEHb TNPUMCHCHHUS
TOJIYYEHHBIX 3HAHUI
npu BBITIOJTHEHUH

MPAKTUYECKUX 3aJaHHUI

Texymuit KOHTPOJIb:
Jlnarnoctudeckui
KOHTPOJIb B popMe MPAKTHUK
OPUEHTHUPOBAHHBIX u
TECTOBBIX 3aJIaHHH,
WHUBUIyaJIbHOTO u
IPYMIIOBOTO OMPOCOB.

PyOexHblif KOHTPOIIb:
KOHTpOJIbHAs padoTa;
JUarHOCTHYECKOE
TECTUPOBAHUE

UtoroBeii  KOHTpOJIL  —
TuddepeHManbHbI  3a4er,
KOTOPBIA IIPOBOJUTCS Ha
MOCJIETHEM 3aHATHH.
JuddepenurpoBaHHbIN
3a4eT BKIIOYaeT B ce0s
KOHTPOJITh YCBOGHUS
TEOPETUYECKOr0 MaTepuaa,;
KOHTPOITh YCBOGHUS
NPAaKTUYECKUX YMEHUH.

YMeHnns:

- pacro3HaBaTh  3aJady  W/WIH
npobeMy B po(ecCHOHATEHOM H/WITH
COILIMAJIbHOM KOHTEKCTE;

- aHaNM3UpoBaTh  3a7ady  W/WIHU
npobJeMy U BBIIENATH €€ COCTaBHbBIE
9acTH;

- OTIPEAETIATH JTAlbI pEIICHU 3a/1a4H;

- BBUBISITH M 3(Q(EKTUBHO HCKaATh
uHpopMaInuo, HEOOXOTUMYI IS
pelIeHns 3a1auu U/ Uil npoOIeMbl;

- COCTaBUTH IJIaH JCHCTBUS;

- OTIPE/ICTNTH HEOOXOIUMBIE PECYPCHI;

— pelaeT INpUKIATHbIC
3aJ]a9n B obOnacTu
npodeccnoHanbHOM
JEATETLHOCTH

— OILICHKa pe3ybTaToB
BBITIOJTHEHUS
MPaKTUYEeCKON paboThI




- BJIAJCTh AaKTyaJIbHBIMH METOJaMH
npoecCHOHATLHOU U

paboTel B
CMEXHBIX chepax;

- peaJIn30BaTh COCTABJICHHBIN IJIAH;
- OLIEHUBATh PE3YJbTaT U MOCIEACTBU
CBOMX JEHCTBUI (CAaMOCTOSITEILHO WU

C IIOMOIIIBIO HaCTaBHI/IKa)

Pe3yabTaThl (OCBOEHHBbIE
o0uue u npogeccuoHAIbHbIE
KOMIIETEHIIMH)

OcHOBHBIE ITOKA3ATEJIHN
OLIEHKH pe3yJibTaTa

®opMBbI M METOAbI KOHTPOJIS
U OLlEHKH

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npodeccnoHaTbLHOM
JeATSILHOCTH,
NPUMECHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

YMmeTh BBIOUpATh U
PUMEHSATh METOABI U
CTIOCOOBI PELICHHUS
npodecCHOHATIBHBIX 3a1a4
IIpU IPOBEACHUU
IpOPUIAKTHIECKUX
MEpONPHUSITHH;

YMETbh OLICHUBATh

3¢ (HEKTHBHOCTH U KAY€CTBO
BBITTOJTHEHUS
npoeCCHOHATFHBIX 3319

DKCrepTHOE HAOIIOICHUE U
OIIEHKA Pe3yJIbTaTOB:

YCTHOTO OTIPOCa;

pelIeHus 3a/1a4;
TECTUPOBAHUS,

CO3JIaHMSI NPe3CHTAIINH,
pedeparoB, MpoeKTOB;

— BBIIIOJIHCHUA
CaMOCTOSITENTEHON PabOTHI;

— palboThl Ha MPAKTHYECKHX
3aHATHUAX

OK 02. OcymiecTBisTh
MIOWCK, aHAJIN3 U
MHTEPIIPETAIHIO
nHbopManny, HeOOXOMMOi
IS BBITIOJTHEHHUS 327144
npodeccnoHaTBEHOM
JeSTeNbHOCTH

VYMeTh HaXOIUTh U
HCIIOJIB30BATh
nHpOpMaIHIO IS

3¢ (HEKTHBHOTO BBHITIOIHEHUS
nmpodeccroHaIbHBIX 33/1a4,
podeccCHOHALHOTO |
JTUYHOCTHOTO POCTa

OkcrnepTHoe HaOII0IeHUE U
OLIEHKA PE3yJIbTaTOB:

YCTHOTO OIIpOCa;

peleHus 3a1ay;

— TECTUPOBAHMUS;

CO3J1aHUsA IIPE3EHTalNH,
pedepaToB, MPOEKTOB;

—  BBIIOJHEHHUS
CaMOCTOSITENIbHON PabOTHI;

— paboThl Ha NPAKTUYECKUX
3aHATHUSAX

OK 3. [InanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BUTHE

YMeTb CaMOCTOSTEILHO
OTIPEICIIATH 3aa9n
npoeccHnoHaNTBEHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMATbhCS
caM000pa30BaHUEM,
TUTAHUPOBATH MOBBIIICHUE
KBaTM(UKAITII

DKcnepTHOE HAOI0IEHUE U
OIIEHKA Pe3yJIbTaTOB:

— YCTHOTO OIpOCa;

peleHus 3aaay;
TECTUPOBAHUS;

CO3/1aHUsA IIPE3EeHTalNH,
pedepaToB, MPOEKTOB;

—  BBIIOJHEHHUS
CaMOCTOSITENIbHON PabOTHI;

— paboThl Ha MNPAKTUYECKUX
3aHATHUSIX

OK 4. Pa6oTtats B
KOJIJIEKTUBE M KOMaH/IE,
3pPEKTUBHO
B3aMMOJENCTBOBATH C
KOJIJIETaMH, PYKOBOACTBOM,
KIIMEHTaMH

Ymetb paboTaTh B
KOJJICKTHBE U KOMaHJIE,

3¢ HeKTHBHO 00IIaThCS C
KOJIJIETaMH, PYKOBOJICTBOM,
KIIMEHTaMH

DKCTepTHOE HAOIOIEHUE U
OIICHKA Pe3yJIbTATOB:

YCTHOTO OIPOCa;

pelIeHus 3a/1a4;
TECTHPOBAHUS;

— co3JaHusd MpEe3EHTalNH,
pedepaToB, MPOEKTOB;




—  BBINOJIHEHHS
CaMOCTOSATEIIbHON PaboTHI;

— paboThl Ha MPAKTHYECKHX
3aHATHIX

OK 09. Hcnonp30Bath

VYMeTh UCITOIB30BaTh

DKCHepTHOE HAOIIOICHUE 1

MH(OPMAIIMOHHBIE TEXHOJIOTUH | WH(OPMAIIMOHHO- OLIEHKA pe3yJIbTaTOB:
B IpoeccroHanbHO KOMMYHHKAI[MOHHBIE — YCTHOI'O OIIPOCa;
ACATCIIbHOCTHU TEXHOJIOTHUHU B — peureHus 3ajad4,
npodecCuoHAIbHON — TECTHPOBAHUS;
ACATCIBHOCTH — CO3JaHus  [pe3eHTalui,
pedeparoB, MPOESKTOB;
—  BBINOJHEHUS
CaMOCTOSITENILHOM paboThI;
— paboThl Ha MPAKTHYECKHX
3aHSITHSIX
OK 11. Ucnons3oBath 3HaHus | OOydaromuiics DKCNepTHOE HAOIIOICHUE 1
1o (MHAHCOBOM TPaMOTHOCTH, | JEMOHCTPUPYET OIICHKA PE3YJIbTATOB:

IUIAHUPOBATh
NPEAIPUHUMATEIBCKYIO
JESATEIbHOCTD B
npodeccuoHaIbHON cdepe

MOJIyYEHHBIE 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH
IJIA OLIEHKH COOCTBEHHBIX
SKOHOMHYECKHX ACHUCTBUHU B
Ka4yeCTBE MpeNPUHUMATEIS

— YCTHOTO OMpoca;
penieHus 3a1ad,
TECTUPOBAHUS,

CO31aHUsA IIPE3EeHTalNH,
pedeparoB, MPOCKTOB;

—  BBINTOJHEHUS
CaMOCTOSTENILHOM padoTHI;
paboThl HAa IPAKTHUYECKUX
3aHATHAX

IIK 1.11. CoGmroath mpaBmiia
CaHUTAPHO-TUTHEHUYECKOTO
peXuMa, OXpaHbl Tpy/a,
TEeXHUKU O€30MaCHOCTH U
MIPOTUBOIIOKAPHOU
0€301acHOCTH, MOPSIIOK
JEUCTBHUS NPU YPE3BBIYANHBIX
CUTYaLUsAX

YMeTb OpraHu3oBaTh
pabouee MecTo C
coOnroieHreM TpeOoBaHU
OXpaHBbl TPy/a,
MPOU3BOACTBEHHOMN
CaHWUTapUH, NH(EKIMOHHON
Y IPOTHUBOIIOXKAPHOU
0e30macHOCTH

DKCTepTHOE HAOIIOICHUE 1
OLIEHKA PEe3yJIbTaTOB:

— YCTHOTO OIIpOCa;

— pelueHus 3ajad;

— TECTUPOBAHMUS;

— co3gaHusd IIPE3EeHTaLUN,
pedepaToB, MPOEKTOB;

— BBIIIOJIHCHU A
CaMOCTOSITENIbHON paboTHI;

— paboThl Ha MPaKTHUYECKHX
3aHATHUAX




3. OHeHKa OCBOCHHUA TUCHHUIIIIMHBI

(I)OpMBI U METOAbI KOHTPOJISA

DJieMeHT
AU CIUTINHBI Texkyummii KOHTPOJIb Py0e:xHblii KOHTPOJIb IIpome:xkyTouHasi aTTecTanus
dopmMa KOHTPOJIA IIpoBepsiembie ®opma KOHTPOJIA IIpoBepsiemble | DopMa KOHTPOJIA IIpoBepsiemble
YMeHHUs, 3HAHUS, YMeHHMs, 3HAHUS, YMEHHUs, 3HAHUS,
OK, IIK OK, IIK OK, IIK
Pa3znen 1 Konmponvnasn V2,VY3,V4,V9,
MareMaTHYeCKH I paboma Nol 31, 33,34
aHaIu3 K 1.11.
OK 01.
JIP2, JIP7,
JIP15-17, JIP20-
21, JIP23, JIP26,
JIP27
Tema 1.1 Yemmuwiit onpoc V2,V3,V4,V9,
Huddepennmanvaoe | [lpakmuueckas 31, 33,34
HCYHCIICHHE paboma Nel OK 01.
CamocmosmenvHast JIP7,
paboma Nel JIP15-17, JIP20-21,
JIP23, JIP26, JIP27
Tema 1.2. Yemmuwiut onpoc V2,VY3,V4,V9,
NHurerpansHOE Ilpaxmuueckas 31, 33, 34,
WCYHCIICHHE paboma Ne?2 MK 1.11.
CamocmosmenvHas OK 01.
paboma Ne2 JIP2, JIP7,
JIP15-17, JIP20-21,
JIP23, JIP26, JIP27
Pazpnen 2 Konmponvnas V2,VY4,V5, V8,
IHocaenoBaTesbHOCTH paboma Ne2 31
U PAAbI OK 01.
JIP2, JIP7,

JIP15-17, JIP20-
21, JIP23, JIP26,
JIP27




V2,V4,V5,V8,

Tema 2.1 Yemmuwui onpoc
[Ipenen Ilpakmuueckasn 31
MOCJICIOBATEILHOCTH. | paboma Ne3 OK 01.
Panpr Camocmosamenvras JIP2, JIP7,
paboma Ne3 JIP15-17, JIP20-21,
JIP23, JIP26, JIP27
Pa3pnen 3 Konmponvnas V1, VY2, V3, V4,
OCHOBBI M CKPETHOI paboma No3 V5,VY6,V7, V8,
MaTeMaTUKHU, TEOPUH V9, 31, 33, 34, 35
BEPOATHOCTEN, K 1.11.
MaTeMaTH4YeCKO OK 01, OK 02,
CTATHCTHKH OK 09,0K 11
JIP2, JIP7, JIP 8,
JIP15-21, JIP23,
JIP26, JIP27
Tema 3.1 Yemmuwiu onpoc V2,VY3,V4,V5,
Onepanuu ¢ Ipaxmuueckas Vo6, V8, V9, 31, 33
MHOXECTBaMH. paboma Ned MK 1.11.
OCHOBHBIE TTOHATHS Camocmosmenvras OK 01, OK 09.
Teopuu rpadoB. paboma Ned JIP2, JIP7,
Kombuuaropuka JIP15-16, JIP20-21,
JIP23, JIP26, JIP27
Tema 3.2 Yemmuwuii onpoc V1,V¥2,V3, V4,
OCHOBHBIE TTIOHATHUSI Ilpakmuueckas V5,VY6,Y7, V8,
TEOPHUH BEPOATHOCTH U | paboma Ne5 ¥9, 31, 33,35
MaTeMaTH4YeCKOM Camocmosmenvhas OK 01.
CTaTUCTUKH. paboma NeS5 JIP2, JIP7,
JIP15-17, JIP20-21,
JIP23, JIP26, JIP27
Tema 3.3 Yemmuwiii onpoc V1, V2,V3, V4,
MaremaTudeckas Ilpakxmuueckasn V5,V¥6,V7, V8,
CTaTUCTUKA U €€ polib B | paboma Ne6 V9, 31, 32, 34, 35
dbapmaruu u CamocmosmenvHast K 1.11.
3/IpaBOOXPaHEHUH. paboma Nob OK 01, OK 02.
OK 11.




JIP2, JIP7, JIPS,
JIP15-21, JIP23,

JIP26, JIP27
Pa3znen 4 Konmponvnas V1, VY2, V3, V4,
OcHoOBHBIE paboma Ned V5,V¥6, V7, V8,
YHCJIEHHbIE V9, 31, 32, 34,
MaTeMaTHYecKHne 35, 36
METOAbI B IIK 1.11.
npo¢ecCHOHATbHOM OK 01, OK 02.
JeATeIbHOCTH OK 03, OK 04.
OK 11.
JIP2, JIP7,
JIP15-16, JIP21,
JIP23, JIP26,
JIP27
Tema 4.1 Yemmuuwiii onpoc V1, VY2, V3, V4,
Hucnenusle MeToasl | [lpakmuueckas V5,V¥6,V7, V8,
MaTeEMAaTHIECKON paboma No7 V9, 31, 32, 34,
MHOATOTOBKH Camocmosmenvras 35, 36
dbapmareBToB paboma NoTl MK 1.11.
OK 01, OK 02.
OK 03, OK 11.
JIP2, JIP7,
JIP15-16, JIP21,
JIP23, JIP26, JIP27
Tema 4.2 Yemmuwuii onpoc V1,V¥2,V3, V4,
Pemenue npuknanueix | llpakmuueckas V5,V¥6,V7, V8,
3a7a4 B o0J1acTu paboma No8 V9, 31, 32, 34, 36
npo¢eCCuOHATBHON CamocmosmenvHas K 1.11.
EITETLHOCTH paboma No8 OK 01, OK 02.
OK 03, OK 04.
OK 11.
JIP2, JIP7,




JIP15-16, JIP21,
JIP23, JIP26, JIP27

Juaenocmuueckoe
mecmuposaHue

IIK 1.11.
OK 01, OK 02,
OK 09,0K 11

Juggepenyuposan
HblU 3a4em

V1,¥2,V¥3,V4,V5,
Ve6,Y7,V¥8,V9,
31, 32, 33, 34, 35, 36
IIK 1.11.

OK 01, OK 02.
OK 03, OK 04.
OK 09, 0K 11




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. TunoBble 3aJaHNS JAJIs1 TEKYILIET0 KOHTPOJIA

Pa3nes 1. MaremaTnuecknii aHau3

Tema 1.1. IndpepennuaibHoe ucUucIeHHE
1. IlepedyeHb BONPOCOB JIsl YCTHOTO, (POHTAJIBLHOIO ONPOCa:
1 6onpoc:
Jaiite onpeseneHne MpoOu3BOAHON (YHKITUH.
2 sonpoc:
UYro noka3plBaeT MpoU3BOJHAS?
3 eonpoc:
B uém 3akimrouaercs reoMeTpUYECKU CMBICIT IIPOU3BOJHON?
4 eonpoc:
ChopmynupyiiTe MeXaHHUECKUN CMBICT IIPOU3BOTHOM.
2. 3ajaHus AJ151 ayAMTOPHOI 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) = Vx - 2X;
n) f(x) = cosx-tgx .
2) Pemuts 3agauu:
a) YpaBHeHUe JBMKeHHs ToukH mMeeT Bua X(t) =100 + 2 t+ 4t2 + 0,5t° (m). Haiitu 3aBucuMocTs
CKOPOCTH JIBUYKEHUSI MaTepUAIbHON TOYKU OT BPEMEHU.
6) MaTepuanbHas TOUKa COBEpIIAET rapMOHKMUeckoe Konebanue o 3akony X(t) = 10° + 10% — 103,
rae t- Bpems B yacax. Haiftu ckopocTs pocTta nonmymsiuuu npu t =2 u.
B) 3aBUCUMOCTh MEX/y KOJMUECTBOM BeliecTBa Q, MOIydeHHOM B HEKOTOPO XUMUUECKOM peakIuH,
1 BpeMeHeM t BeipakaeTcst ypapHernuem: Q = 100t + 10e. OnpeetuTh CKOPOCTH PEAKIIHH.
3. 3agaHus 1J1s1 CAMOCTOAITE/ILHOM PadoThI:
Bapuanm 1
1. Touka ABHKeTCs TIPAMONMHEIHHO Mo 3aKkoHy X (t) = 2t2 — 6t + 5, rue x (t) usmepsiercs B M, Bpems t
- B cekyHaax. Haiinure ckopocTh B MOMEHT BpemeHu t =2 c.
2. Uccnenyiite GyHKINIO y = 2X — 5 HA MOHOTOHHOCTb.
Bapuanm 2
1. Touka JBHMKeTCS MPAMOJIHHENHHO 110 3aKoHy X (1) = 3t2 — 4t - 1, rae x (t) usmepsercs B M, Bpems t
- B cekyHaax. Haiinure ckopocTh B MOMEHT Bpemenu t =3 c.
2. Uccnenyiite GyHKINIO y = - 3X — 4 Ha SKCTPEMYM.
Bapuanm 3
1.Touka JBMXKeTCA NPAMOJIMHENHO T10 3aKony X (t) = 3 — 4t — 5t%, re x () usmepsiercs B M, Bpems t
- B CeKyHaax. Haliiure ckopocTh B MOMEHT BpeMeHHu t =1 c.
2. Uccnenyiite pyHkuuio y = 3 — 4X Ha MOHOTOHHOCTb.
Bapuanm 4
1.Touka BIKeTCA NPAMOJIHHEHHO 110 3aKkoHY X () =1 + 4t — 23, re x (t) u3mepsercs B M, Bpems t
- B CeKyHaax. Haliiure ckopocTs B MOMEHT BpeMeHHu t =1 c.
2. Uccnenyiite pyHkMo0 y = 3 — 4X Ha 3KCTPEMYM.
Bapuanm 5
1.Touka ABMXKETCS MPSIMOJTMHEHHO 110 3aKOHY X (t) =t + 2t2 - 363, rme x (1) u3Mepsiercs B M, Bpems t -
B ceKyHJ1ax. Haiinure yckopenue B MOMEHT BpemeHu t = 2 c.
2. Uccnenyiite GpyHkmnuio y = x> — 3X Ha MOHOTOHHOCTb.



Bapuanm 6

1.Touka JBUKETCS MPSMOJIMHEHHO o 3aKoHy X (t) = 0,5t% + 3t + 2, re x (t) m3MepseTcs B M, BpeMs
t - B cexynnax. Haiinure yckopeHue B MOMeHT BpeMeHu t =1 c.

2. Uccnenyiite GYHKIMIO ¥ = X2 — 4X Ha SKCTPEMYM.

Bapuanm 7

1. Touka ABMXeETCS IPAMOIMHEHHO 1Mo 3aKoHy X (t) =5t3 - 3t% + 1, e x (t) u3Mepsercs B M, Bpems t
- B cekyHaax. Haiinure yckopenue B MOMEHT BpeMeHu t =1 c.

2. Uccnenyiite GyHKIHIO Y = 3X% — 2X HA MOHOTOHHOCTb.

Bapuanm 8§

1. Touka IBIKETCS NPIMONHHEIHO 10 3aKoHy X () =4t - 2t2, rie x (t) u3mepsiercs B M, Bpems t - B
cexyHax. Haliqute yckopeHne B MOMEHT BpemMeHu t =2 c.

2. Uccnenyiite GyHKIHIO ¥ = 3X% — 2X Ha SKCTPEMYM.

Bapuanm 9

1.Touka JBUKETCS MPSMOJIMHEHHO 1o 3aKoHY X (t) =0,5t%+ 3t + 2, rae x (t) m3aMepsercs B M, Bpems t
- B ceKyH1ax. Uepes Kakoe BpeMst ocje Havala ABIKEHHS CKOPOCTh TeJla OKaXKeTcst paBHOM 15 m/c?
2. Uccnenyiite GyHKIMIO Y = 9X —X° Ha MOHOTOHHOCTB M SKCTPEMYM.

Bapuanm 10

1.Touka ABMXeTCs MPAMONMHEHHO 110 3aKoHy X (t) =4+ 3t — 0,5t%, rue x (t) m3mepsiercs B M, Bpems t
- B CeKyHJax. Yepes Kakoe BpeMs 1OCIIe Hayalla JIBWKEHHS TEJIO OCTAHOBUTCS?

2. Uccnenyiite dpynxmmio y = X* - 4x3 + 20 Ha MOHOTOHHOCTB U KCTPEMYM.

Bapuanm 11

1.lokaxkute, 4TO YCKOpEHHUE TeJa, ABMKYILET0Cs MO 3aKOHY

x (t) =8t?- t + 5, mocTosHHO.

2. Uccnenyiite dpynkumio y = - X* + 4x% - 3 Ha MOHOTOHHOCTb H SKCTPEMYM.

4. 3ananus Ui NPAKTHYECKOH padoThI:
1. Haifti mpou3BOIHbBIE CIEYIONTUX (PYHKITAN:
1)y=Bx+1)%2)y=5%

2) y =1/2x-1 4) y=x3/3;
3)y=v1+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 = In x/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. Pemmnts 3amaum.

1) VYpaBHeHue ABMKEHHS TOukH uMeeT BuA X(t) = 100 + 2t + 4t% + + 0,5t% (m). Haittn 3aBucHMOCTS
CKOPOCTH JIBWKCHHS MaTePHAIHLHON TOYKH OT BPEMEHHU.

2) MarepuanbHas TOUKa COBEpILAeT rapMOHHUYECKOe Konebanue 1o 3akony X(t) = 2sin2zz. Haiitu
CKOpPOCTb TOUYKM B MOMEHT t = 0,5 c.

3) Pasmep nomynsaunuu 6akTepuil onpenensercs hopmymnoit P(t) = =10° + 10% - 1032 rae t - Bpems
B yacax. Haiitu ckopocTs pocta nmonyasiuuu npu t =2 4.

4) KoHueHTpanus pacTBOpa U3MEHSETCS B TEYCHUE BPEMEHH 110 3aKOHY:

5) (C=100t/1 + 5t. HaiiTu cKOpOCTh paCTBOPCHUSI.

6) 3aBUCHMOCTH MEXJIy KOJMYECTBOM BellecTBa Q, MOJYYEHHBIM B HEKOTOPOH XUMHYECKOW
peakiuu, W BpeMeHeM t Bepakaercss ypaBHeHmeM: Q = 100t + 10e?. Omnpenmenuts CKOpOCTBH
PEaKIMH.

3. Haiitu Touku neperuda rpadukoB GyHKIUU:
1)y=x3-6x2+Xx; 2) y = 2x2/1+x?;



3)y=2x3-3x2-12x + 7; 4) y = 1/x + 1/x?;
5)y = x? + 432/x; 6) y = X/2 + 2/X.

4. HccnenoBaTh U OCTPOUTH Tpaduiku (yHKIIHIMA:

1)y=x3-12x+5;2) y=x*-10x2 + 10; 3) y = X + 2/x - 5/x?; 4) y = x? - 2Inx; 5) y = x-2; 6) y = X2Inx
5. MatepuaibHasi TOYKa COBEPINAET rapMOHHYECKOe Kojicbanue 1o 3akony X(t) = 2sin2zt. Haiitu
CKOpPOCTh TOYKH B MOMEHT t = 0,5 c.

6. Pasmep momyssiuy 6akTepuii onpenensercs popmyioii P(t) = = 108 + 10% - 10%2, rue t - Bpems B
yacax. Haiitu ckopocTs pocTa nonyssiuuu npu t =2 u.

7. KoHIleHTpaIus pacTBOpa U3MEHSIETCSl B TCYCHUE BPEMEHH I10 3aKOHY:

C =100t/1 + 5t. HaiiTi CKOPOCTh PaCTBOPCHHUSL.

8. 3aBHCHUMOCTh MEXIy KOJMYECTBOM BeliecTBa Q, MOJYYCHHBIM B HEKOTOPOH XHUMHYECKOU
peakiuu, ¥ BpeMeHeM t Bepakaercss ypaBHeHmeM: Q = 100t + 10e?. Ompenmenuts CKOpOCTH
pEaKIIHH.

9. Haiitn nuddepenuunan pyHkuuu:

1)y =3x3%2) y = 2sinx;

3) y = 5x% + 2x; 4) y = 2sinx + Inx;

5) y = x°cosx; 6) y = Inxsinx;

7)Yy =xx*+1;8)y =X - 2/4x+3;

9) y = In(sinx); 10) y = cos?2x;

11) y =3x/Inx; 12) y = 1+x/1 - x

10. HaiiTu yacTHbIe IPOU3BOIHBIE (DYHKIMHU U MOMHBIN auddepeniuan

byHKIHNU:

1) z = X%+ 5y; 2) z = x+y?/2;

3) z =4sin (X +Y); 4) 2 = 3(x? + 4y)%;

5) z =8e¥; 6) z = In xly.

Tema 1.2. UHTerpasibHOe MCYHCIEHHE.

1. TlepeyeHb BONPOCOB /ISl YCTHOT'0, (PPOHTAILHOIO ONpPoOCAa:

1 sonpoc:

Haiite onpenenenue neprooOpa3Hoi PpyHKINU.

2 sonpoc:

Yro Takoe HeonpeaeNEHHBIN HHTErpan?

3 6onpoc:

ChopmynupyiiTe NOHATHE «ONpPeAeNEHHbIN HHTETpa»

4 eonpoc:

[IpuBenuTe nmpuUMephl MPAKTUYECKUX 3a4ad, I PELICHUS KOTOPBIX NMPUMEHSAETCS ONpPEACIEHHBIN
WHTErpal

2. 3agaHus A5 ayIMTOPHOU padoThI:
1) HaiiTi HeonpeIeIeHHbBIH HHTErpaT:
a) | (x — 2)%dx; 6)]cos(3-2x)dx; B)J3e®dx);r) | (3x%—2x + 4)dx; x)]sin2xdx; e)[3e *dx.

2) HaiiTu ornpeneneHHbI HHTETpaJl:

2) [A-3x*)dx; 6) [ @x* —4x+5)dx; ) J@-3x*)dx; 1) [@x* —ax+5)dx; n) [ +Ddx: )
-1 0 -1 0 -1

e) fEO 3 cos 3xdx; x) fog sin6xdx;
4



3. 3amaHusA A9 CAMOCTOSITeIbHOM padoThI:
HeonpenegéHublii HHTErpaJ

Bapuanm 1

Haiitu narerpaist: a) | (x — 2x3 + 3)dx; 6) J cos3xdx; B) [ e * dx
Bapuanm 2

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

Haiiti nrrerpanst: a) | (x* — 4x° + 3x)dx; 6) [2cosxdx; B) [ e ** dx
Bapuanm 4

Haiit nnrerpanst: a) | (x — 2)%dx; 6) [ cos(3 - 2x)dx; B) | 3e & dx
Bapuanm 5

Haiitu nnrerpanst: a) | (3 — 2x)%dx; 6) | cos(3x - 2)dx; B) [ 3e 1 *% dx
Bapuanm 6

Haiitu nrrerpanst: a) | (2 — 3x)°dx; 6) [ (sinx/2 - cosx/2)%dx; B) | 3e 1~ %% dx
Bapuanm 7
Haiitu nrrerpanst: a) | (4 + 5x)*dx; 6) | cos(x/4 - 2)dx; B) [ 3e 1~ dx

2. OnpeaenéHHbIA HHTErPAJI U €r0 NPUMEHEeHne»

Bapuanm 1

1. BeruvcnauTs miomaas GUrypbl, OrpaHU4€HHON TUHUSAMU Yy = - 3X, y=0un x =2

2. CKOpOoCTb IBHXKEHUS TOUKU U3MEHSETCS 10 3akoHy V = 4t + 3 (m/c). Haligute nyTh, mpoiIeHHBIN
TOUYKOM 3a 4 ¢ OT HayaJla ABUKCHHUS.

Bapuanm 2.

1. BeraucnuTh mionaas GUrypsl, OrpaHHuYeHHON TUHISIMA Yy = 2X, y=0nx =-3

2. CKOpOCTb JIBIDKEHHS TOUKH H3MEHAETCA 110 3aKoHy V = 3t2 + 12 (m/c). HaiiuTe myTh, NpoiiIeHHbIit
TOYKOM 3a 2 ¢ OT HayaJla ABUKCHHUS.

Bapuanm 3.

1. BeraucnuTs mIomiaas GUTyphl, OrpaHHYeHHON TMHHAME Y = X2, X =0 u X = 3

2. CKOpOCTb JIBHKEHUS TOUKU U3MEHsIeTCs o 3akoHy V = 3 + 12t (m/c). Haliaute myTh, npoii1eHHbIN
TOUKOH 3a 3 ¢ OT Hayaya ABHKECHMUS.

Bapuanm 4.

1. BeraucnuTs mioniaas GUrypsl, OrpaHAueHHON JTUHISIMA y = -2X, y=0n x =- 3

2. CKOpPOCTb JBUKEHHUS TOUKU U3MEHSETCA 10 3aKkoHy V = t2 + 12t (m/c). Haiiute myTh, ipoiiieHHbIit
TOYKOM 3a 2 ¢ OT HayaJsla ABUKCHHUS.

Bapuanm 5.

1. BeraucnuTs miomiaas GUTyphl, OrpaHHYeHHON TMHHAME Yy = X2+ 1, y =0,

x=-1,x=2

2. CKOpOCTh JBUKEHMS TOUKM H3MEHsSeTCs 1o 3akoHy V = 3t° + 12t (m/c). Haiinure myTs,
PO ICHHBIN TOUKOU 3a TPETHIO CEKYHAY JBUXKEHUS.

Bapuanm 6.

1. BRIYHCIUTH MIOMAb (GUIYpHI, O'PAHUYEHHON MMHUAMI Y = X2+ 1,y = 2.

2. CKOpOCTb JIBMKEHHS TOUKH H3MEHSAETCS Mo 3aKoHy V = 9t - 8t (m/c). Haiinure myTs, mpoiiaeHHbIit
TOYKOM 32 YETBEPTYIO CEKYHIy JBUKECHHUS.

Bapuanm 7.

1. BRIYHCIUTH MIOMAb (GUIyphl, OFPAHUYEHHON IMHUAMHA Y = X2, y = 2 - X

2. CKOpOCTb JIBIDKEHHUS TOUKH H3MEHsAeTCs 110 3aKoHy V = 12t - 3t (m/c). HaiiuTe myTh, IpoiiIeH bt
TOYKOW OT HayaJla ABM)KEHHUS 10 €€ OCTaHOBKHU.

Bapuanm 8.

1. BEIYHCIIUTH TIOMAb (GUIYpHI, O'PAHHYEHHON IMHUSAMH Y = X2, y = X + 2

2. CKOpOCTb JIBIDKEHHUS TOUKH H3MeHseTCs 110 3aKoHy V = 18t - 3t (m/c). HaiiuTe myTh, IpoiiIeH bt
TOYKOW OT HayaJla ABM)KEHHUS 10 €€ OCTaHOBKHU.



4) 3agaHus 1J1s1 IPaKTHYeCKOi padoThI:
1. HaliTu HeonpeneeHHbIM HHTErpal:
1) J 2x2dx; 2) [(2x2 + x - 2)dx; 3) [(4 - 3cos x )dx; 4) | x? cos x 3dx; 5) | (2 x +1)* dx; 6) [ (3x + 2) e¥dx.

2. Haifti HHTErpasIbl METOIOM 3aMeHs! epemennoit: 1) [N2x + 1dx; 2) [(1+ 5x )* dx;
3. Haittu HHTCTPaJIbl MCTOJJOM MHTCIPHUPOBAHUA 110 YaCTAM:
1) J(x? -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; 9) [ x In xdx; 10) | x cos xdx; 11) | x® In xdx; 12) | xe*dx; 13) | x?sin2xdx;
14) [ xe™ dx; 15) [ x sin xdx.

2. HaiiTu onpeneneHHbli HHTETpall:
2 2 2

a) '[(BXZ —4x+5)dx; 6) I(1—3X2)dx; B) I(3X2 —4x+5)dx; r) fzo 3 cos 3xdx;
0 1 0 4

5. Beruncnuts IJIomaau (bI/Iryp, OIrpaHNYCHHBIX JIUHUSAMU:
1)y=x*+1,y=0,x=-1ux=3;2)y=-x3,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=-,
7)y=5x,y=0,x=2;8)y=3x-1,y=0,x=2ux=4.

6. BEIYMCIIUTH TLIOMAL QUTYPBI, O'PAHHYEHHON TIMHUAMA Y = X2+ 1, y = 2.
7. CKOpOCTb JIBUKEHHS TOUKU H3MEHsAETCs Mo 3aKoHy V = 9t - 8t (m/c). Haiinure myTh, mpoiineHHbIit
TOYKOM 3@ YETBEPTYIO CEKYHY JBIIKCHUSI.

Pa3zmen 2
IMocnenoBaTe ILHOCTH U PAIBI
Tema 2.1. IIpeaen nocienoBarebHOCTH. Paabl.

1. IlepeyeHb BONIPOCOB /ISl YCTHOT'0, (PPOHTAILHOTO ONpoCa:

1 sonpoc:

Jaiite onpeneneHue npezaena GyHKIUM.

2 sonpoc:

UYro Takoe «llepBblit», «BTOPOI» 3aMedaTeIbHbIE IPEIEIbI?

3 6onpoc:

Cdhopmynupyiite anropuT™ BeIYUCICHUS peena.

4 eonpoc:

Chopmynupyiite cnocoObl pacKpbITHs HEONPEAEIEHHOCTH MO/ 3HAKOM Ipejiena

2. 3ajaHus QI ayIMTOPHON padoThI:

. b
a)|lm—2+—3;
n—w n

X2+X

0) lim X
)X+3 X3 + 2X

5+n°-2n®

B) lim
) 3n° +6
.1 12
lim=-=%_6;
r)n%mnS n
H)Iimzx2+3x—7.

X——



3

. 3aaHus 1J151 CAMOCTOATEIbHOM padoThI:

Borunciienune npegesia GyHKuumn

1

N A

3.

1
3
4

. . 3sinx
. Berauciure npenen pyrkupn: a) lim (x3 — 2x% + 4x — 1); 6) lim
x—-1 x —0
, 3 ou2 . 2sinX
. Beruucnure npenen ynknuu: a) lim (2x° — 3x°+ X - 2); 0) lim 3
X
x—1 x—0
4sin3x
. Berumcnare npenen Gpynxuun a) lim (2 — 3x + X2 —2 x%); 6) lim ~ 3X
5sin4x

. Beramcnmre npenen Gynkium: a)lim (3+ 4x - X2—x°); 6) lim  4X
Xx—2 x—0
. Beruncnure npenen ¢pysxmun: 6) lim - 9 - x% 6) lim  3sin 2x
=3 3-x =0 4y
. Beruncnure npesien ¢pynkiun: a) lim 49 - x% 6) lim  2sin 4x
=T 7 -x =0 7y
. Beruncnure npenen ¢pynkmun: a) lim - x% - 36; 6) lim 7sin 6x
=6 f+x 0 3x
. Beruncnmre npesien ¢ynkun: a) lim  x2 — 8x +15; 6) lim  3sin 11x
x5 x2-25 x—0  7X

. Berancnure npesen gynkuun: a) lim - 3x2—8x +4; 6) lim  5sin 9x
X=2 5x2-14x+8  *70 11x

. 3ajaHuA VIS MPAKTHYECKOH padoThI:
. HaiiTi mociejoBaTenbHOCTB YHCeN, 331aHAYI0 GOpMYyIIoii: a) Xn = 1 + 1/n; 6) Xn = N%; B) Xn = 1/n.

2 2
n n
. Hanucath 05Tk nepBBIX YWIEHOB MOCIEA0BATEIbHOCTH: { }; { }
2n+1 2n+1

Hanucath Gpopmyity o0111ero uieHa YuciIOBBIX TOCIE10BaTEIbHOCTEMH:
)1/2,2/3,3/4,...;2)2,11/2,1 1/3, ..,

)2,11/4,11/9,...; 4) 1/2, 3122, 5/23, 7/2%,...

. UccnenoBathk Ha CXOOUMOCTh pAA:

1/5+2/8 +3/11 +...n/3n + 2 +...

5

. UccnenoBath Ha CXOJUMOCTBD PsiJi OECKOHEUHOW T€OMETPUUYECKOM porpeccuu

mpu g <1. 1+q+q®+..+q"+..

6. HccnenoBaTh Ha CXOOUMOCTh pAaa:

1/2+2/3+3/4+...+n/n +1--+...

7. IlokazaTk, 9TO TIpH N — 00 TIOCJIEIOBATEHLHOCTh

{4,31/2,31/3,..., 3 + 1/n} umeer npenen 3.

. . 5x+2 . 7 . 1-x? . x?-1
8. Haiiti mpenensr: a) lim ;6) lim———B) lim———; r) lim
x—3 3x+1 x—>02x2+1 x>0 1+ 2x2 x>1 x3

9. I/ICHOHBSyﬂ PAa3JI0KCHUC (I)YHKI_[I/II/I Ha MHOXXHTCIIN, HaWUTH MMpEacCiIbl:




2 2 -1

. X —
a) li ;B)lim——; r 11
)x—>3x2— ) —>01+22' ) 51 x3
10. Ucnionb3ys I[CJIGHI/IG Ha apryMeHT HaUTU HpeI[GJILI
3x + 14x? ) 2x? V5 x% -9
a) lim —————; )llm—B)lm—;r‘)ll —_—
x—o00 1+ 2x + 14x2 x—00 3x% —x — -5 X2 53 x2 -2x -3

Paznen 3. OCHOBBI JUCKPETHOM MATEMATHKH, TEOPUHN BEPOSITHOCTE, MATEMATHYECKOM
CTATHUCTUKHU
Tema 3.1. onepauuu ¢ MHOKecTBaMH. OCHOBHBbIE TOHATUA Teopun rpagdos.
KomOunaropuka.

1. IlepeyeHb BONPOCOB JIsl YCTHOT'O, (PPOHTAJIHLHOTO ONpoca:

1 sonpoc:

OObsacHUTE CYTh OHATUS «MHOXECTBOY, IEPEUNUCITUTE BHIbI MHOXKECTBA.

2 gonpoc:

Kakue omepanuu Hajg MHOXKECTBAMHU MOXKHO BbINONHATH? [laiiTe ompeneneHue oObeAMHEHHS U
MepeceYeHs MHOYKECTB.

3 eonpoc:

OOBsSCHUTE CMBICT TIOHATHUU «IIEPECTAHOBKA», «pPa3MEUICHHE», «codeTaHue». B uéMm OoCHOBHOE
OTJIMYME COUCTAHUS U pa3MeIieHus ?

4 eonpoc:

Uro HaszwiBaetcs rpadom? Buasl rpadoB u onepanuu HaJ HUMU.

2. 3agaHus A8 ayIMTOPHOH padoThI:

1. Ha mikonbHOM criapTakuaie Kaxplii u3 25 yueHukoB 11 kacca BeIIOJIHUI HOPMaTUB WM 110 Oery,
WIX 1O MpbDKKaM B BbIcOTy. O0a HOpMaTnBa BBINOJIHMWINA 7 4YelloBeK, a 11 y4eHUKOB BBINOJIHUIN
HOpMaTuB MO Oery, HO HE BBHINOJHWIM HOPMAaTHB IO IPbDKKaM B BBICOTY. CKOJIBKO YYEHHKOB
BBINOJIHWIA HOPMATHUB:

a) 1o oery;

0) MO NpPBIKKaM B BBICOTY;

B) 10 MIPBDKKaM IIPU YCIIOBUH, YTO HE

BBINOJIHEH HOPMATHB 110 Oery?

2. U3 52 cryneHroB 23 coOuparoT 3HaukH, 35 coOuparoT Mapku, a 16 — M 3HAYKW, U MapKH.
OcranbHble HE YBIEKAKOTCS KOJUIEKIMOHMpOBaHUEM. CKOJIBKO CTYAGHTOB HE YBIECKAKOTCS
KOJUIEKIIMOHUPOBAaHUEM?

3. Kaxplit U3 CTyIeHTOB IPYIIBI B 3MMHUE KaHUKYIIBI POBHO JIBa pa3a ObLI B TeaTpe, MOCMOTPEB
cnektakiau A, B wnu C. Tlpu stom ciekrakiu A, B, C Bunenu coorBeTcTBeHHO 25, 12 1 23 cTyneHra.
CKOJIBKO CTYICHTOB B Ipymrie?

4. B BockpeceHbe 19 cTyeHTOB Halleil rpymnmnbl MoObIBaIy B IIaHeTapuu, 10 — Ha KoHLEpTEe U 6 —
Ha ctajuoHe. [naneTapuii 1 KOHLIEPT NOCETUIIM 5 CTYIEHTOB; IUIAHETAPUNA U CTAJUOH - 3; KOHLEPT
U cTajinoH - 1. CKOJIBbKO CTYJIEHTOB B HAIlIeH TPyIINe, €CId HUKTO HE YCIIeN MOCETUTh BCE TPU MECTa,
a TpU CTYACHTA HE TIOCETUJIM HU OJTHOTO MecTa?

5. W3 100 cTyneHTOB, OTHPABISIONINXCS B 030POBUTEIBHBIN MTAHCHOHAT, KaTaThCsl HA CHOYOOp/Ie
ymerot 30 pebsT, Ha ckerTOopae — 28, Ha ponmkax — 42. Ha ckeiitOopie u Ha CHOYOOpIE YMEIOT
Karatbcs 8 pedsT, Ha ckeiTOopae u Ha ponukax — 10, Ha cHOyOOp/e U Ha poyMKax — 5, a Ha BCEX
Tpex — 3. CKONBKO peOsAT HE yMEIOT KaTaThCsl HU Ha CHOYOOp/Ie, HU Ha CKeUTOOp/Ie, HU Ha POJTUKAX?

6. Cobpasiock 6 0XOTHHKOB U 9 pribakoB, a Bcero 10 yenoBek. Kak 310 MokeT ObITH?



7. B xnacce 35 yyeHukoB. 20 yellOBeK MOCEIIAI0T MaTEMaTUYECKUNA KPY>KOK, 11 — Oronornyeckuid.
10 genoBek He MocemarT KPYKKOB. CKOJIBKO OMOJIOTOB YBJICKAETCS MaTEeMAaTHKOMN?

3. 3ajaHus 1J1s1 CAMOCTOATEIbHON padoThI:

1. B marasmae moObBaio 65 dYenmoBeK. VI3BeCTHO, YTO OHU KYMWIM 35 XOJOIWJIBHHUKOB, 36
MHKPOBOJIHOBOK, 37 TeneBu30poB. 20 KymuWid XOJOJWIbHUK W MHUKPOBOJIHOBKY, 19 -
MUKPOBOJHOBKY M TE€JEBU30p, 15-XOJOAMIBHUK U TEJIEBU30pP, @ BCE TPU MOKYIKUA COBEPIIUIN TPU
YesioBeKa. bl 1M cpein HUX MOCeTUTENb, HE KYMUBIINM HUYEro?

2. B rpynme 40 genosek. Mrpatot B 6ackeT00J1 26 4eI0BeK, 3aHUMAIOTCS TUIABAaHUEM - 25, XOIST Ha
JpDKax - 27. OJHOBpEMEHHO 3aHUMAIOTCS TIaBaHUEM U OackeTOosIoM - 15, 6ackeT00IOM U JTBhKaMH
- 16, utaBanueM u JbbKaMu - 18. OIMH 4es10BeK 0CBOOOXK/IEH OT 3aHATHH 110 Pu3KyabType. CKOJIBKO
YEJIOBEK 3aHMMAETCSl BCEMU YKa3aHHBIMH BUJlaMu criopTa? CKOJIBKO YEJIOBEK 3aHUMAETCS TOJIBKO B
OJIHOM CLIOPTUBHOM CEeKIUU?

3. U3 100 genoBek 85 3HAIOT aHTIIMUCKHUHU s3bIK, 80 — McnaHcku, 75 — Hemenkuii. Bee BiaaeroT mo
KpaiilHe Mepe OJHUM HHOCTPAHHBIM sI3bIKOM. Cpeu HUX HET TaKuX, KOTOPbIE 3HAIOT TOJIBKO JIBa
WHOCTPAHHBIX S3bIKa, HO €CTh BIAJcIomue Tpems sA3bikaMu. CKOJBKO YEJIOBEK 3HAIOT TPH
MHOCTPAHHBIX SI3bIKa?

4. 3apaHus Uil NPAKTHYECKOH padoTh:

1. Jausr muokectBa A1 = {a, b, c}; A2= {c, d, e, f}; U= {a, b, c, d, e, f}. OcymecrButh Hax
MHO>KE€CTBaMU OIlepali 00bEeIMHEHUS, IEPECEUEHNUs], PAa3HOCTH, JTOTIOJIHEHHUS.

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

3. B sHBape crapimas MencecTpa OTIENEeHHUS MOJIy4ria Je3MH(UIUPYIOIIME CPEeICTBA: anMajes,
OaKTeKINH, OpUIUTHAHT, YIbTpagoH. B deBpane: ynbrpanon u runoae3. CocTaBUTh JBa MHOXKECTBA!
Ne3MH(PHUIMPYIOIINE CpelIcTBa B stHBape W (eBpane. Haiitu mepecedueHue M 0ObETUHEHHE STHX
MHO>KeCTB. BbInucarh mojryueHHbIe MHOKECTBA.

4. Tlyctp 3amaHo yHuBepcambHoe MHOXKecTBo U = {A, #, F, A, @}. MuoxectBo B= {A, A}.
Haiitu B - nomonnenne MHoOxecTBa B 1o  yHuBepcampHOoro wmHoskectBa U. Hailitu pa3zHOCTB
muoxecTB U\B.

5. JlaHbl 1Ba MHO>KECTBAa CUMIITOMOB:

6. A = {60xb B ropJie, BEICOKas TeMIieparypa, ciadbocTs }; B = {kamenb, BEICOKas TeMIeparypa}.
Haiitu pasnocts muHOkecTB A\B 1 B\A. CpaBHHTh MOJyYeHHBIC MHOKECTBAa. UTO MOTYT 03HAa4aTh
MOJIy4YE€HHbIE MHOKECTBA?

7. 3a1aHO MHOKECTBO aMHUHOTICHUITMILTUHOB: A = {aMIUIIWIIINH, aMOKCUILIUIITNH, OaKaMITUIILITHH,
nuBaMnuUUIMHP }. COCTaBUTH 5 pazIUUHbBIX TOJMHOXKECTB 3TOTO MHOXKECTBA.

8. C momorrsio quarpamm Ditnepa-BeHHa qoka3aTh 3aKOHBI MOTTIOIIEHUS:
XuXnNy)=XuXNXuyY)=X

Y 3aKOH JUCTPUOYTUBHOCTH:

XNYuz)=XNY)u(Xn2z

9. SIBnsercs i ToYKa Ha TUIOCKOCTH rpadom? JIBe Touku? OTpe3ok?
10. Yem otinyarores rpadsl G1u Gz, n3o0paxkeHHble Ha puc. 17?

a,

Puc.1
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11. N300pa3uth B BUJE OPUEHTHPOBAHHOTO rpada CBOM BUEpAILIHHE MEPEMEIIEHUS 110 TOPOLY: U3
JoMa B yueOHOE 3aBeJIeHHEe, B MarasuH U T. JI. U CHOBa JoMoil. Onucare Tun rpada. SBisercs nu
noctpoeHHbI rpad momHasM? CBszHbM? [IpuBecTH mpUMepsl MyTell ¥ KOHTYPOB B MOCTPOSHHOM

oprpade.

12. IToctpouth Tpad ¢ TpeMs BepIIMHAMH, B KOTOpOM @, D, C- mapamienbHble peOpa, a pebpa
d, k sBistrorest metisimu. PeOpa a u d He SIBIISIOTCS CMEXKHBIMH.

Vl v2
VJ v4
Puc. 2

13. Ha puc. 2 wm3obpaxen rpad G. Iloctpoutrs 6 moObsix moarpados rpada G. OnpenenuTs
UKJIOMaTH4yeckoe yuciio rpada G.

14. VI300pa3utk rpad, 3amaHHbii MHOXecTBOM BepiuuH V = {Vi, V2, V3, V4, V5} U MHOXKECTBOM
pebep E = {es, €2, €3, €4, es}, ecIu U3BECTHO, 4TO BEPILUHBI V1 U V3 UHIUICHTHBI
pedpy €2; V3 U V4 HHIIUJCHTHBI  peOpy €1; V4 ¥ V2 MHIIUJICHTHBL  peOpy €3; peOdpo €4 HHITUIACHTHO
BEpIIMHAM V1 U V2, a BEPIIUHEI V1, Vs UHIUACHTHBI pedpy es. Onucarh nonyduBLuiics rpad.

15. CxonpKUMH CIIOCOOaMH MOXKHO Pa3JIOKUTh 6 IIBETHBIX KapaHaaliel B KopoOke B 0uH psin?
16. Haiitu nepeceueHue CIeIyIONIIX MHOXKECTB!

A={1,2379}

B={1,3,5 7,9}

C=43,4,5,8, 9}

17. Jlanb! qBa yncinoBbix mpomexytka: [—7; 0] u [—3; 5]. Haliti ux oObeauHeHuMe.

Bapmuanr 1.

6! 3 2
1.Boruncnuth s 2. Berunciauts As -C4

41
3. CKOoNBKUMHU CTIOCOOaMH MOKHO PACCTaBUTh 4 KHUTH Ha TIOJKe?
Bapuanr 2.

7! 3 2
1. Berauciurts o, 2. Beruuciute A7 -Cs

51
3. CKOJNBKMMH CTIOCOOaMH MOKHO PACCTABHUThH 5 KHUT Ha TOJKe?
Bapuanr 3.

6! 3 2
1. Berauciurts , 2. Berauconte C7 + As ,

7!
3. CKOJIBKMMH CITOCOOaMH MOXHO PaccaauTh 3 JAeTel Ha CKameiike?
Bapmuanr 4.

8! 4 3
1. Beruucnuts , 2. Beruncnmute Co - As

7!

3. CKOJIBKHMH CITOCOOaMH MOYKHO PA3JIOKHTh 6 IIBETHBIX KapaHalield B KOPOOKe B OJTUH PsijT?



Bapmuanr S.
10! - 8! 3
1. Bpruucaurs , 2. Pemuth ypaBHeHue A7 = 42x
89

3. 13 6 xuur Hazo BeIOpaTh 3. CKOJIBKUMH CIIOCOOAMH 3TO MOYKHO C/I€NaTh?

Bapuanr 6.
5! + 6! 3
1. Beruncnuth , 2. Pemmuts ypaBaenue C7 = 7x
41
3. Ha crpanune ansboma 6 cBoOOgHBIX MecT i (otorpaduii. CKOITBKUMU CIOCOOAMH MOYKHO
BJIOKHTH B CBOOOIHBIE MecTa 4 (hoTorpadun?

Bapuanr 7.
41 3
1. Beruncoute , 2. Pemuts ypaBHeHue Ag = 7x
5! + 6!
3. N3 8 pabOTHUKOB HYXHO OTIPABUTH B OJHY KOMaHIUPOBKY 3 denoBeK. CKOIBKHUMH CIIOCOOaMU
3TO MOXHO CJIeJIaTh?

Bapuanr 8.
6!
1. BeruucianTs ,
(7' -3 3
2. Pemiuth ypaBHeHue Cg = 7x
3. CKOJBKO YeThIPEX3HAYHBIX YHCET MOXXHO COCTaBUTH W3 mudp 1, 3, 5, 7, 9 npu ycioBuu, 4to
nuQpbI HE TOBTOPSIOTCS?

Tema 3.2. OcHOBHBIC NOHATHSI TEOPHH BEPOSITHOCTH M MATEMATHYECKOM CTATHCTHKH

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

1 sonpoc:

[TosicHuTe CyTh MOHATUH: COOBITUS, COBMECTHBIE M HECOBMECTHBIE COOBITHSA, JOCTOBEpPHBIE WU
HEBO3MOKHbIE COOBITHSI.

2 eonpoc:

JlaliTe KIacCUYeCcKoe ONpEIeIEHNE BEPOSITHOCTH.

3 6onpoc:

Chopmynupyiite TeOpeMBbI CI0KEHUS U YMHOKEHUS BEPOATHOCTEH.

4 eonpoc:

JlaiiTe onpeneneHue NUCKPETHOW CIydyallHOM BEJIWYMHBI M HENPEPBIBHOW CIydallHOW BEJIMYUHBI,
IIPUBENNUTE IPUMEPBI.

5 6onpoc:

Ilepeuncnure OCHOBHBIE XapaKTEPUCTHKM JUCKPETHOM CIIy4allHOM BEJIMYMHBI, JaldTe UM
oTpesieNieHus, MOSACHUTE POPMYJIbL, IO KOTOPHIM OHU HaXOMSTCS.

6 6onpoc:

ChopmynupyiiTe 3aKOH pactpeneneHus CaydaiiHON BeTUINHBI.

7 eonpoc:

Uro noka3piBaeT MaTeMaTHUECKOE OKuaaHue?

8 sonpoc:

KaxoBo cmbIc0BOE 3HaUeHHE JUCTIepCUun?



2. TectupoBaHue
Bapwuanr 1.

1. CKOJBKUMH CITIOCOOAMHU MOYKHO COCTABUTh PACIHCAHUE OJHOTO y4eOHOTO JTHS U3 5 Pa3IuvHbIX
YPOKOB?
1)30 2)100 3)120 4)5

2. B 11«by» kmacce 32 ydamuxcsi. CKOJTBKHUMH CITOCOOaMHU MOKHO C(OPMHUPOBATH KOMaHIy U3 4
YEJIOBEK /IS Y4acTHsl B MAaTEMaTUUYECKON oJluMnuae?

1)128  2)35960 3)36 4) 46788

3. CKOJIBKO CYIIECTBYET PA3JIMYHBIX JBY3HAYHBIX YHMCEJ, B 3alIUCH KOTOPHIX MOYKHO HCIIOJIb30BaTh
mudpst 1, 2, 3,4, 5, 6, ecniu QP B 9UCIE TOTKHBI OBITH PA3INIHBIMU?

1) 10 2) 60 3) 20 4) 30

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

5. B suuke Haxoautes 45 mapukoB, U3 KOTopbix 17 6enbix. [lotepsinu 2 He 6enbix mapuka. Kakosa
BEPOSATHOCTH TOT0, YTO BHIOpAHHBIN Hayra Mmapuk OyneT 6enbim?

e 2 17 3) 23 P

45 43 45 45
6. EpOC&I-OT TPHU MOHCTEI. KakoBa BCPOATHOCTH TOT'O, UTO BBINIAAYT ABa OpJia U OAHA peH_IKa?
1) % 2) 0,5 3) 0,125 4) %

7. B nenexno-BemeBor jorepee Ha 1000000 GumneroB paswirpeiBactcst 1200 BemeBbix u 800
JICHEKHBIX BBIUTPHINICH. KakoBa BEpOSTHOCTH BBIMTPHIIIA?

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

Bapuanr 2.

1. CxoybKO pa3IMUHBIX MATU3HAYHBIX YHCEJI MOKHO COCTaBUTh U3 mudp 1, 2, 3, 4, 5?
1) 100 2) 30 3)5 4) 120

2. UmeroTcss moMUAOPHL, Oryplibl, JIyK. CKOJIBKO pa3IMYHBIX CalaTOB MOXHO IPUTOTOBUTH, €CIIH B
Ka)KJIbIN caylaT JOJDKHO BXOJUTH 2 Pa3IMYHbIX BHJIa OBOIICH?

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

3. CxonbKuMH criocobamu u3 9 yueOHBIX IPEIMETOB MOKHO COCTAaBUTh paclucaHue y4eOHOTo JHS
u3 6 pa3IMYHbIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
|
4. Beruucaure: g
6!

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

5. B urpansHoii konone 36 xapt. Hayran BeiOupaercsa oana kapra. KakoBa BeposSTHOCTb, YTO 3Ta
KapTa — Ty3?



1 1 1 36
1) = 2) — 3) = 4 =2
) 36 ) 35 )9 )%

6. bpocatot nBa urpanbHbIx Kyonka. KakoBa BeposSTHOCTb TOTO, YTO BBHIIAAYT JIBE YETHBIE LIUPPHI?

1) 0,25 2)% 3) 05 4) 0,125

7. B xop3uHe nexat rpudsl, cpeau kotopbix 10% Oemnbix u 40% pbokux. KakoBa BeposITHOCTB TOTO,
4TO BHIOpAHHBIN rpub OeNbIi Wi PHIKUNA?

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

Bapwuanr 3.

1. CKOJIbKUMU CHOCO6aMI/I MOJXHO PaCCTaBUTb 4 Ppa3JINYHbIC KHHUI'K Ha KHUKHOU moJyike?
1) 24 2) 4 3) 16 4) 20

2. CKOJIBKO AuaroHajiell UMeeT BbIMYKJIbII CEMUYTOJIbHUK?

1) 30 2)21 3) 14 4) 7

3. B ¢dyrbonpHON koMmanme 11 denoBek. HeoOxomumo BbIOpaTh KamuTaHa W €ro 3aMECTUTEIIS.
CKOJBKHUMH CITOCO0aMU ATO MOYKHO CHEJIATH?

1) 22 2) 11 3) 150 4) 110
4.C 6:
. COKpaTuTe (010) N
AT APORE- D)1
n 1 2
11 2) — 3) — 4) ——
) ) n+1 ) n+1 ) n+1

5. KakoBa BeposSITHOCTb, YTO MPH OJHOM OpOCKE UIPaJIbHOTO KyOMKa BBINAIaeT YHCIIO OYKOB, PaBHOE
YETHOMY YHUCITY?

1)% 2) 0,5 3) % 4) 0,25

6. Karst u Aus numnryt guktant. BepostHocTh Toro, uTto Karts gomyctut ommodky, cocrapiset 60%, a
BEPOATHOCTH OIMOKU Y AHH cocTaBmsieT 40%. HaiiTi BepoITHOCTH TOT0, 4TO 00€ I€BOYKH HAMMUIITYT
NUKTAHT 0€e3 ommnboK.

1) 0,25 2)0, 4 3) 0,48 4) 0,2

7. 3aBop BeIIycKaeT 15% npoaykuuu BeICIIEro copra, 25% - nepsoro copra, 40% - BToporo copra,
a Bce ocTaJibHOE — Opak. HaliTi BeposTHOCTh TOTO, UTO BBIOpPAHHOE U3/ENUe HE OyIeT

OpakoBaHHBIM.
1) 0,8 2) 0,1 3) 0,015 4) 0,35

Bapuanr 4

1. CKOHLKI/IMI/I CHOCOGaMI/I MOTYT BCTAThb B OUCPCIb B 6I/IJICTHyIO Kaccy 5 ‘-IeJ'IOBCK?
1) 5 2) 120 3) 25 4) 100



2. CKoNbKUMH crioco0amMH U3 25 YY4EHUKOB Kilacca MOXKHO BBIOpaTh YeThIpeX I Y4acTHsl B
Mpa3gHUYHOM KOHIIEPTE?

1) 12650 2) 100 3) 75 4)10000
3. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YHCcel, Bce U(phl. KOTOPhIX HEUETHBIE U pa3IUYHBIE.
1) 120 2) 30 3) 50 4) 60
I
4. YpocTuTe BbIpaXKeHUeE: M
(n=2)!
n+1 3 2
1)0,5 2)—— 3)n°—n 4)n°-1
n-2
5. KakoBa BeposSITHOCTB, 4TO peOCHOK poauTcs 7 uncna?
7 7 7
1) — 2) — 3) — 4) —
) 30 ) 12 ) 31 ) 365

6. Kaxxaplii U3 Tpex CTPEIKOB CTPENIIET B MULIEHb 110 OJHOMY pa3y, IpUYeM MOMaJaHus IEpBOTro
ctpesika coctaBiseT 90%, sBroporo — 80%, Tpetsero — 70%. Haiiagute BeposTHOCTB TOTO, UTO BCE TPU
CTpeEJKa MOoNaayT B MUIIEHb?

1) 0,504 2) 0,006 3) 05 4) 0,3

7. U3 30 yuenukoB cnopTkiacca, 11 3anumaercs ¢pyrbdonom, 6 — Boseitbomom, § — 6erom, a
ocTajbHBIC IPEDKKAMU B ITHHY. KakoBa BEpOSATHOCTH TOTO, YTO OJIMH MTPOU3BOJIHLHO BEIOPAHHBIN
YUYCHHK KJIacCa 3aHUMAETCS UTPOBBIM BHJIOM CIIOpTa?

1y Y 2) 0,5 3) 28 2 1
30 30 30

Bapwuanr 5

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

2. AHs pemiia CBapUTh KOMIOT M3 (QPYKTOB 2-yX BUAOB. CKOJBKO Pa3MYHBIX BapUaHTOB (10
COYETaHUIO (PPYKTOB) KOMIIOTOB MOXKET CBapUTh AHs, €CIIM Y Hee UMeeTCsl 7 BUI0B PPYKTOB?

1) 14 2) 10 3) 21 4) 30

3. CKOJIBKO CyIIecTBYEeT OOBIKHOBEHHBIX JPOOCH, UNCITUTETh U 3HAMEHATEITh KOTOPBIX — TPOCTHIC
pasnuyHble yucia He 6onpiie 207?

1) 80 2) 56 3) 20 4) 60

11
(n+D! (n+2)!

4.  VYupoctuTe BbIpaXeHUE:

(n+1)! n+1 3) 1 4) 0

2 (n+2)! (n+2)! (n+2)(n+1)!

5. KakoBa BEPOATHOCTH TOI'O, UYTO BLIGpaHHOG ABY3HAYHOC YHCJIO ACIIUTCA HA 127

y £ 2 3) 22 n D
90 45 45 8



6. Huxomaii 1 JIeoHHT BBITOTHAIOT KOHTPOJIBHYIO paboTy. BeposTHOCTD OIIMOKY IIPY BBIYMCICHUSAX
y Hukonas cocraBusier 70%, a y Jleonnna — 30%. Haitgure BeposiTHOCTB TOro, 4To JICOHU JOMYyCTUT
omnOKy, a Hukomnaii Her.

1) 021 2) 0,49 3) 05 4) 0,09

7. My3bIKkanbHas MIKOJIa IPOBOIUT HAOOp ydanmxcs. BeposTHOCTh ObITh HE 3a4MCIICHHBIM BO BPEMSI
MPOBEPKU MY3bIKaJIbHOTO ciiyxa cocraBisier 40%, a uyBctBO putma — 10%. KakoBa BeposiTHOCTD
MOJIOKUTEITLHOTO TECTUPOBAHUS?

1) 0,5 2) 0,4 3) 0,6 4) 0,04
Bapuanr 6
1. CkonpkuMu criocobamu MOkHO ¢ momormibio OykB K, A, B, C 0003HauuTh BEpIIMHBI
YeTBIPEXyroJibHUKA?
1) 12 2)20 3) 24 4) 4

2. Ha monke crosar 12 xuur. Haxe Hamo B34Th 5 kuur. CKOJIBKUMHU cIOCO0aMU OHA MOYKET ITO
caenarn?
1) 792 2) 17 3) 60 4) 300

3. B 12 — tu staxxHoM gome Ha 1 staxe B mudt caasrcs 9 yenosek. MI3BeCTHO, 9TO OHU BBIAIAYT
rpynmnamu B 2, 3 u 4 yenoBeka Ha pa3HbIX 3Taxax. CKOJIBKUMH CIIoCO0aMH OHM MOTYT 3TO CAEJAaTh,
ecin Ha 2 — OM dTake TUQPT HE OCTAHABIIUBACTCS ?

1) 100 2) 720 3) 300 4) 60
| —1)!
4. YrpocTuTe BRIpOKEHHE: n__(n 1)'.
(n+1)! n!
- L (n—1)! 1
y L , - 5= 00
(n+1!In! (n+2)!n! n“+1

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

1 1 2
1) - 2 7 3 — 4 =
) 7 ) ) 14 ) 33
6. Kaxxaplif U3 Tpex CTPENKOB CTpeNseT B MHUIICHb MO OJHOMY pa3y, MpU4eM BEPOATHOCTH
nonaganus 1 crpenka coctaisieT 80%, Broporo — 70%, Tperbero  — 60%. Haiigute BeposTHOCTD
TOTO0, YTO JIBOE U3 TPEX CTPEIKOB MOMAIET B MUILICHb.
1) 0,336 2) 0,452 3) 0,224 4) 0,144
7. B xop3uHe nexat GpykThl, cpean KoTopbix 30% 6ananoB u 60% s0J10K. KaxkoBa BeposTHOCTB

TOT0, 4TO BHIOpaHHBIHM Hayrax GpyKT Oyner OaHaHOM MU sI0JI0KOM?

1) 09 2) 05 3) 034 4) 0,18



Bapuanr 7

1. B xop3uHe IeXHUT: A0JI0K0, arenbCcuH, rpeindpyt u Manro. CKOJIbKUMH crioco0amu 4 1€BOYKH

MOTYT TTOETUTh (PpyKTHI? (OIHOM TEBOUYKE OJUH QPYKT)
14 2) 24 3) 20 4) 16

2. Ha nnockocTu pacnosiokeHbl 25 TOUeK Tak, YTO TPU U3 HUX HE JIEKAT Ha 0JJHOM npsiMoil. CKOIbKO

CYH_ICCTByeT TpeerJ'II)HI/IKOB C BepI_HI/IHaMI/I B OTUX TO‘IKaX?
1) 75 2) 100 3) 2300 4) 3000

3. B renHucHOM TypHHpE y4acTBYIOT 10 copTrcMeHoB. CKOTBKUMH CITIOCOOAMH TEHHUCHUCTBI MOTYT

3aBOEBaTh 30JI0TO, CepeOpo u OpoH3y?
1) 600 2) 100 3) 300 4) 720

P

4

4. Beranciure: — - A's
8

1) 1 2) 13 3 12 4) 32

5. CnyuaiiHbIM 00pa3oM OTKpBIBAETCSl Y4E€OHMK JMTEpaTypbl M HAXOAUTCS BTOPOE CJIOBO Ha
crpanuiie. KakoBa BepoATHOCTb TOT0, YTO TO CIOBO HAYMHAETCS HAa OYKBY 117
1 1 10 10
1) — 2) — 3) — 4) —
33 31 33 31

6. BerynurenpHbIN 3K3aMEH B JIMIIEW COCTOUT U3 TpeX TypoB. BepositHocTh oTceBa B 1 Type

cocraisieT 60%, Bo BTopom - 40%, B TpeTbeM — 30%. KakoBa BEpOSTHOCTh NOCTYIUICHUS B JIULIECH?
1) 0,24 2) 0,12 3) 0,18 4) 0,072

7. B xopoOxke nexat 4 ronyObIX, 3 KpacHbIX, 9 3eNeHbIX, 6 )KenThIX mapukoB. KakoBa BeposTHOCTH
TOT0, YTO BBIOPAHHBIN MIAPUK OYAET HE 3eICHBIM?

13 10 15
1 — 2 0,5 3 — 4) —
) 22 ) ) 22 ) 22

Bapuanr 8

1. Paznoxure Ha npoctble MHOXHUTEIN yucio 30. CKONbKUMHU crioco0aMu MOXKHO 3aIIUCaTh B BUJIE
MIPOM3BEIECHUS TPOCTHIX MHOXKHUTENEH uncio 30?7

1) 6 2) 12 3) 30 4) 3

2. CKOJIBKO MOXXHO COCTaBUTH U3 MMPOCTHIX JenuTeNnel yncna 2730 cocTaBHBIX YUCCJI, UMCIOIIINX

TOJIBKO JIBA TIPOCTBIX JEIUTENS?
1) 300 2) 10 3) 150 4) 15

3. Ha mmockoctu JdaHbl 8 TOYCK, IMPUYCM TpHU N3 HUX HC JICKAT Ha OJIHOH HpHMOﬁ. CKOIIBKO

CYIIIECTBYET BEKTOPOB C HAYAJIOM M KOHIIOM B JIFOOBIX JIBYX M3 JAaHHBIX TOUEK?
1) 18 2) 28 3) 64 4) 56

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

5. Kats 3a6pu1a nocienHoow nudpy ceMU3HadyHOTO HOMepa TenedoHa 3HakoMol aeBodku. Kakosa
BEpOSITHOCTH TOro, uTo KaTs HaOpana TtenedoH 3HaKOMOMN JEeBOYKHU?

1)0,5 2) 0,1 3) % 4) 0,7



6. Tpu BBIKIIIOUATENS COCAUHEHBI NapajlIebHO. BEpOSTHOCTH BBIXOJA M3 CTPOsl IEPBOTO
BBIKJIIOYarTens paBHa 3%, BTroporo — 4%, tperbero — 1%. KakoBa BeposTHOCTb TOTO, UTO LIETb OYyAET
pa3oMKHyTa?

1) 12 2) 0,5 3) 0,12 4y 12-10°

7. Ha sx3ameHe Mo mMaTeMaTUKe JUIsl YCUJICHUS] KOHTPOJIS Kiacce U3 35 ydaliuxcs paccaluiv B TpU
aynutopud. B niepByro nocanuiu 10 yenoBek, BO BTopyto — 12, B TpeThio — ocTajibHbIX. KakoBa
BEPOSITHOCTH TOT'O, YTO JIBA IPYyra OKaXXyTCs B OJJHOM ayauTopun?

1 157 1
1) » 2) 05 3 ! g 188

595 595 595

BapuanTt 9

1. CKonbKMMHU crI0OcO0aMH MOKHO 3aKPAacUTh 6 KJIETOK Tak, 4TOObI 2 KJIETKU ObUIM 3aKpallleHbl
KpacHBIM LIBETOM, a 4 npyrue — OejbIM, YEPHBIM, 3€JI€HBIM U CHHUM? (KaX/Iblii CBOUM IIBETOM).
1) 120 2) 360 3) 180 4) 500
2. CKONBbKMMHU CIIOCO0aMU MOXKHO Ipyniy U3 17 ydqanmxcs pa3fieuTb Ha 2 IpyMIibl TaK, YTOObI
B OJIHOH rpynie Obulo 5 4enoBek, a B Ipyroi — 12 yenosek.
1) 60 2) 85 3) 6188 4)6000
3. Ha nnockoctu nanel 10 Todek, mpuyeM TpU U3 HUX HeE JeKaT Ha OAHOM mpsimMoil. CKOJIbKO

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 onun Ouner. Kakosa
BEPOATHOCTH TOTO, UTO 3TOT OMJIET HEBBIUTPHIIITHBIN?

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 TOTO, YTO KHUTa He OpakoBaHHas paBHa 0,9. HaiiTu BeposiTHOCTB

TOIro, 4ToO U3 I[Byx HpOBCpCHHBIX KHHUT TOJIBKO OJHA 6paKOBaHHa$I.
1) 0,18 2) 081 3) 05 4) 0,01

7. 25 BBIIYCKHUKOB MEJMHCTUTYTa HallpaBWIM paboTaTh B TpH cena. B Xaneneesky nomnano 7
MOJIOJIBIX CIIENUANNCTOB, B XauanypoBky — 12, B Kpacusie Orypeiinbl — octanbHble. KakoBa
BEPOSITHOCTH TOT'0, YTO TPH Jpyra OyIyT cesiTh pa3yMHOE, 100poe, BEUHOE B OJJTHOM cefie?

17 17
1) = 2) = 3) 05 4) 0,35
) 58 ) oo ) )

Bapuanr 10

1. CxonpkuMu crioco0aMy MOXHO 3aKPacuTh 6 KIETOK TAKMM 00pa3oM, 4TOOBI 3 KIETKH ObLIH
KpacHbIMH, a 3 ocTaBIInecs ObUIH 3aKpalleHbl (Kax/1as CBOMM LIBETOM ) ObUIBIM, YEPHBIM U
3€JIeHBIM?

1) 180 2) 300 3) 120 4) 240



2. Cxonpkumu criocobamu u3 10 UrpokoB BoJIeHOOIbHON KOMaH Ibl MOYKHO BBIOpATh CTAPTOBYIO
IECTEPKY?
1) 210 2) 60 3) 30 4) 240

3. Ha copeBHOBaHMSX MO JIETKOM aTJIETHKE MpUexaja Komanja u3 12 cnoprcMeHok. CKOIbKUMU
croco6aMu TpeHep MOXKET OMPEICUTh, KTO U3 HAX MOOSKHT B dcTadeTe

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

4. Pemmre ypasuenune: C - (x—1) =30
1) 6 2) 5.6 3) -5 4) 30

5. Ha kaproukax Beinucansl uncia ot 1 1o 10 (Ha ogHOM KapTouke — ogHO yucio). Kaprouku
MIOJIOXKUITH Ha CTOJ U nepemeriani. KakoBa BEposSTHOCTb TOTO, YTO Ha BHITALICHHON KapTOUYKe
OKa)keTcs uucio 37

3 1
D = 2)0,1 3) = 4) 04
) 10 ) ) 3 )

6. U3 naptuun uznenuii TopapoBes OTOMpaeT U3/eIus BeICIIEro copTa. BeposTHOCTB TOrO, UTO
HayJavy B3sTOE U3/eNne, OKaKeTcs Briciero coprta pasHa (,8. Halimute BeposSTHOCTH TOTO, YTO U3
TpeX MPOBEPEHHBIX U3ETUI TOIBKO JIBa BBICILIETO COPTA.

1) 0,384 2) 05 3) 03 4) 04

7. Ha copeBHOBaHUSX MO CTpesIbOE CTPEJIOK MOMAJaeT B AECATKY ¢ BeposTHOCTHIO 0,04, B 1€BATKY
0,1, B BocbMepky — 0,2. KakoBa BEpOsITHOCTb TOT'0, YTO OJJHUM BBICTPEJIOM CTPEJIOK HAOEepeT He
MeHee BOCbMU OYKOB.

1) 05 2) 0,35 3 004 4) 0,34

3. 3axanus A5 ayAUTOPHOI padoThI:

3agaun:

1) Cny4aiinpiM 00pa30oM BBIOpaH JBY3HAUHOE YUCI0. HallTH BEpOSITHOCTH TOTO, YTO OHO OKAXKETCS
KBaJIpaTOM LIEJIOTr0 YHCIIa.

2) K sk3ameHy morotoBwin OwiieTbl ¢ HOMepamu oT 1 mo 25. KakoBa BepOSITHOCTH TOTO, YTO
BBITSHYTHIN CTyJJeHTOM OmiieT OyJeT UMeTh JIBy3HauHbI HOMep?

3) B simuke 3 cuHmx, 4 4€pHBIX U 5 KpacHbIX 1mapoB. KakoBa BEpOSTHOCTH TOTO, YTO BBIHYTHIH HIap
OyzeT 4€pHBIM UM KPACHBIM?

4). KakoBa BEpOsATHOCTh TOTO, YTO HayJauy BbIOpaHHOE U3 yrcen oT 50 10 70 BKIFOUYUTEIBHO YHCIIO0
KpaTHO 67

5) CnyuaiinsiM 00pa3oM BRIOpaK ABY3HAYHOE YuCii0. HaiiTi BEpOATHOCTH TOTO, YTO OHO OKaKETCS
KpaTHBIM 4ucity 33.

6) B smuke 10 Genbix, 15 4épHbIX 1 6 3enéHbIX mapoB. KakoBa BEpOSTHOCTH TOTO, YTO BBIHYTHIN
HayraJl Map OKaKETCs] MU OeNbIM, WK YEPHBIM, WIH 3€JEHBIM

4. 3apaHus 1J1s1 CAMOCTOATE/ILHOM padoThI:

1. Haligute BEpOSTHOCTH TOTO, YTO HAYTaJl B3ATOE OJHO3ZHAYHOE YHCIIO SIBJISIETCS KPATHBIM YUCTY 3.
2. B amuke 3 cuHuX, 4 4€pHBIX U 5 KpacHbIX MapoB. KakoBa BEpOSTHOCTH TOTO, UTO BHIHYTHIN LIap
Oyzaet 4€pHbIM?

3. B siuuke 3 cuHux, 4 4€pHBIX U 5 KpacHbIX mapoB. KakoBa BEpOSITHOCTh TOTO, YTO BBIHYTHIH II1ap
OyzaeT kpacHbIM?

4. B smuke 3 cuHuX, 4 4€pHBIX U 5 KpacHBIX I1apoB. KakoBa BEpOSATHOCTH TOTO, YTO BBIHYTHIN HIap
Oynet 6enbim?



5. B simuke 3 cuHuX, 4 4€pHbIX U S5 KpacHbIX 1mapoB. KakoBa BEpOATHOCTH TOTO, UTO BBIHYTHIN I1ap
Oynet 3enEHbIM?

6. Haitngute BepOSITHOCTH TOrO, YTO YHCIIO, B3siToe Hayrag u3 uucenl oT 20 1o 50 BKIOUYMUTENBHO,
KpaTHo 7.

7. B urpanpHoii konoae 36 kapt. Halinure BEpoSTHOCTb TOTO, UTO BBIHYTAsl HAYTaJ KapTa OKaXeTCst
JTAMOM.

8. CiydaiiHbIM 00pa30oM BRIOpAU JBY3HAYHOE YKcIio. KakoBa BEpOSTHOCTH TOTO, YTO OHO COCTOUT
U3 OJIMHAKOBBIX LUDP?

9. U3 xononpl B 36 KapT HayrajJ BbIHUMAaeTCs ofHA KapTa. KakoBa BEpOATHOCTb TOTO, UTO 3Ta KapTa
OyneT KopoJib YEpHOU MacTu?

10. CtyneHT He ycren BBIYYUTh OJUH U3 25 OUJIETOB K 3K3aMeHy. KakoBa BEepOSITHOCTh TOTO, YTO
CTYICHTY JOCTaHeTCs Ha HK3aMEHE BbIyYeHHBIN OueT?

Brruncnuts:

3 _p4 _
a) Ag + C3,6) A;. _ Cg, B) Cg —Ag. 10! 9! —5!

r)—;¢
Az > )7!+3!

4
Pemmte ypaBHenus: a) C; = 24x; 6) AS = 6x + 25; B) % =2x — 4

5. 3agaHus 119 NPAKTHYeCKOH padoThI:

HaijiTu BeposiTHOCTH COOBITHIA:

1) Ha crone nexar 20 mUpoKKOB — 5 ¢ KarycToid, 7 ¢ s010kamMu U 8 ¢ pucoM. MaprHa X04eT B3Th
nupoXxoK. KakoBa BeposTHOCTb, YTO OHA BO3bMET MMUPOXKOK € pUcom?

2) U3 OykB clioBa «BEpOSITHOCThY HayraJl BeIOMpaeTcs ogHa OykBa. KakoBa BEepOsSITHOCTB TOTO, YTO
BbIOpaHHas OykBa OyneT: A - cornacHoii; B - rmacuoii; C - OykBa «o»?

3) Bce HarypanbHbie uncna ot 1 10 30 HanrcaHbl HAa OIMHAKOBBIX KapPTOYKaX M ITOJIOKCHBI B YPHY.
[Tocne TmIaTeNBHOrO MEpeMEIIMBAaHUS KapTOUeK M3 YpHBI H3BJIEKaeTcs oJHa kaprouka. Kakoma
BEPOATHOCTb TOT'O, UTO YUCJIO Ha B3ATOM KAPTOUKE OKAXKETCS KPaTHBIM 57

4) Bpocarot 1Be MOHETh. KakoBa BEpOsSITHOCTD, YTO 00€ MOHETHI YHAIyT «PEIIKON» KBEPXY?

5) B ypHe 6 Oenbix 1 4 yepHbIX 1mapa. M3 ypHbI BRIHUMAIOT OJIMH LIaP U OTKJIAIBIBAIOT B CTOPOHY.
OtoT map okaszaincs 6enbiM. [locie 3Toro u3 ypHsl BBIHUMAIOT elle oAuH map. Haiitu BeposTHOCTD
TOTO, YTO ATOT AP TOXKE OYyIET OCTBIM.

6) U3 ypHbl, cogepskamiei 10 Oenbix mapoB U 8 YEpPHBIX, BEBIHUMAIOT MOJPST BCE HAXOSIIHECS B
Hel 1mapsl. HaliTu BEposITHOCTB TOTO, UTO BTOPBIM IO MOPAJKY Oy/A€T BBIHYT O€Nblii 1iap.

7) B mepBoM siiuKe HaXOSITCS MIAPbI ¢ HOMepaMu OT 1 710 5, a BO BTOPOM - C HOMEpaMH OT 6 110
10. M3 xaxa0ro syKa BEIHYJIN 110 OAHOMY 1apy. HailTu BEpOSITHOCTB CIEAYIONUX COOBITHIA:

- A - cyMMa HOMEpOB BBIHYTHIX IIAPOB HE MEHbIIE 7;

- B - cymma HOMepOB BBIHYTHIX IIapoB paBHa 11;

- C - cymMmMa HOMEpOB BBIHYTHIX IIapoB He Goibiue 11.

8) UrpanbHyto KOCTh OpocaroT oauH pa3. HailTu BepOsSATHOCTD CIIEMYIONIMX COOBITHIL:

- A - osiBNIeHHE HEe MeHee 4 0UKOB;

- B - nosiBnenue He 6osnee 4 0UKOB.

9) MHrpanbHyl0 KOCTh OpocaroT jaBa pa3za. HallTh BEpOsSTHOCTH TOro, 4ro 00a pa3a MOSBHTCS
OJINHAKOBOE YUCIJIO OYKOB.

10) BpocatoT olHOBpEMEHHO JIBE UTpalIbHbIE KOCTU. HaiiTH BEpOSTHOCTH CIETYIONIUX COOBITHI:

- A - cymMma BBINIABIIUX OYKOB paBHa 6;

- B - mpousBeaeHue BhIIABIIMX OYKOB PaBHO 6.

11) Habupas HOMep TenedoHa, abOHEHT 3a0buT OAHY LU(pPy W HaOpan ee Hayran. KakoBa
BEPOATHOCTH TOTO, UTO HaOpaHHas 1udpa npaBuIbHas?

HaiiTu BepoSiTHOCTH cOOBITHIA, MCTIOJIBL3YS TEOPEMBbI CJI0KEHHUSI M YMHOKEHUSI.

1) B simuke HaxOJATCS MyTOBUIIBI PA3IMYHBIX IIBETOB: Oebix - 50; kpacHbIX - 20; 3eneHbix - 20;
cunux - 10. KakoBa BEpOSITHOCTB TOT0, YTO B3Tasi HAYraJl MyroBUIA OKAXETCS CHHETO WM 3€JIEHOTO
nsera’?



2) BeposaTHOCTB TOTO, YTO CTPENIOK, MPOHU3BE BHICTpE, BeiOMBaeT 10 oukoB, paBaa 0,4; 9 0ukoB
- 0,3 u, HakoHel, 8 wiu MeHblne 04koB - 0,3. HailTu BEpOATHOCTH TOTO, YTO CTPEJIOK MPHU OJTHOM
BBICTpEJIC BHIOBET HE MEHEE 9 OUKOB.

3) Ilpwu 3anucu GpaMuivii y4aCTHHKOB COPEBHOBAHMIA, 00IIEE YUCIIO KOTOPBIX 420, 0Ka3a10Ch, YTO
HavanbHOHM OykBOH Gamummii y 10 u3 Hux 6pu1a A,y 6 -E, y9-U,y 12-0,y5-VY,y 3 - 1O, y Bcex
oCTajJbHBIX (pamMuIIusl HauyMHANACh C corjacHou. OmpenenuTs BEPOSTHOCTh TOTO, YTO (haMUIIHsS
Y4aCTHMKA HAYUHAETCS C TIIACHOM.

4) BeposiTHOCTh TONAJaHHWs B MHUIICHbL s mepBoro croprcmena 0,85, a mist Broporo - 0,8.
CriopTcMeHbl HE3aBUCUMO JPYT OT Jpyra cliejally 1o oJHOMY BeicTpeiny. Halitu BeposaTHOCTH TOTO,
YTO B MUIIIEHB MOMNA/IET XOTs Obl OUH CIIOPTCMEH.

5) bpomena urpanbHas Koctb. HaliTi BEpOSTHOCTH TOTO, YTO BBINAJET YETHOE HIIM KPATHOE TPEM
YHCIIO OYKOB.

6) C mnepBoro mnpennpusitus noctynwio 200 mpoOupok, U3 KoTopeix 190 cTraHmapTHBIX, a CO
Broporo - 300, u3 kotopbix 280 craHmapTHbix. HailTu BEpOATHOCTH TOrO, YTO HayAady B3sTas
npobupka OyneT CTaHIapTHOM.

7) B 6 kiacce 14 yuenukos, cpeau Hux 2 napyra — Erop u Makcum. Ha ypoke Gu3KyabTypsl Kiacce
CIIy9aiiHBIM 00pa3oM pa3OWBalOT Ha 2 paBHbIC KOMaHABl s wrpel B «CHaimep». Haiimure
BEPOATHOCTH TOT0, uTo Makcum u Erop nonanu B olHy KOMaHTy.

8) CrynenT npwuien Ha 3a4eT, 3Hast u3 30 BOMpocoB ToyIbKO 24. KakoBa BEpOSTHOCTH CaTh 3a4eT,
€CIIM TIOCTIe 0TKa3a OTBEYaTh Ha BOIPOC MPEroiaBaTeib 334aeT elle OJUH BOIpoc?

9) BepoATHOCTH TOrO, YTO B TEYCHUE OJHOTO PA00YETO AHSI BOHUKHET HETOJIa/IKa B OMPEACICHHOM
MeaunuHcKkoM npubope, paBHa 0,05. KakoBa BepOsSTHOCTH TOrO, YTO HE MPOU3ZOHIET HU OIHOMN
HEnoJIAAKH 3a 3 pabounx JHs?

Haiigute MaTemMaTn4yeckoe O:KMJIaHUe, AUCIEPCUI0 U CpelHee KBAAPAaTHYECKOEe OTKJIOHEHHUE
AHCKPETHOM CJIy4aiiHOM BeJITMYUHBbI X, €CJIH ee 3aKOH pacinpeieeHus 3a1aH Ta0auuen:

Bapuanr 1

X 17 19 20 25 31 32 33 40 41

p 0,05 0,1 0,11 0,15 0,2 0,15 0,1 0,09 0,05
Bapuanr 2

X 5 9 10 12 15 18 20 23 24

p 0,01 0,03 0,05 0,15 0,43 0,15 0,1 0,05 0,03
Bapuanr 3

X 90 92 93 98 104 105 106 113 114

p 0,05 0,1 0,11 0,15 0,2 0,15 0,1 0,09 0,05

Tema 3.3. MaTremaTu4yeckasi CTATUCTHKA M €€ pPoJib B (papMalli M 3iPaBOOXPAHEHMH.

1. IlepeyeHb BONPOCOB JIsl YCTHOT0, GPOHTAJILHOIO ONIPOCa:

1 sonpoc:

Yro Takoe MaTeMaTHYecKasi CTaTUCTHKA?

2 gonpoc:

Kakne 3amaun pemraer MaremMarnyeckasi CTaTUCTUKA?

3 6onpoc:

[Iepeunciure 3TAnbl CTATUHCTUYECKOTO UCCIIETOBAHNS.

4 eonpoc:

Kaxko# meTon yarie BCero uCroib3yeTcs: Ipyu MPOBEAECHUN CTaTUCTUYECKOTO UCCIIETOBAHMS?
5 eonpoc:

[lepeuncnure OCHOBHBIE NTOKa3aTeIN BRIOOPOUHOM COBOKYITHOCTH, JAaliTe UM ONpeesICHuUsI.
6 sonpoc:

OOBsicHUTE TOHATHS: BAPUALIMOHHBIN PsIT M CTATUCTUYECKUHN PAI.



7 eonpoc:

[lepeuncnure ocHOBHBIE BHIOOpPOYHBIE XapakTepuctuku. [lo kakum Qopmynam ux
BBIYUCIIUTD?

8 6onpoc:

Kakoii rpaduk HazpIBaeTcst MOTUTroHOM?

2.

1.

S I e DN AW =W AW =N DA W=

DN AW —

TecrupoBanue
Buioenume u3z nepeuucnennozo ymanvt cCmamucmuiecko20 uccie006aHus.

. Onpenenenne odbemMa MCCIeA0OBaHUN
. CocraBiieHHEe IPOrpaMMBbI U TIIaHA

. Onpenenenue BUaa HAOTIOICHMIA

. Coop maTepuaina

. PazpaboTka u cBojiKa MaTepuana

Ymo u3 nepevunuci1eHio20 omnuocumca K njaamny uccneooeanusn?

. Bpems uccnenoBanust

. CocTaBileHHE€ MAKETOB CTATUCTUYECKUX TAOJIHUII
. OOBEKT U MECTO HMCCIIETOBAHUS

. O0BeM HuccieIoBaHns

. YUeTHbIE TOKYMEHTHI

Umo us3 nepevucieHH020 OmHoOcumca K oovekmam uccieooeanusn?

. llIxonbauKy 1-ro kacca ropoaa H.

. Kutenu H-ckoro paitona

. Ctpourensb, MoNy4rnBIINN IPOU3BOJACTBEHHYIO TPAaBMY
. Cryuait cMepTH MO MOBOJTY anmeHANIINTa

. JInna noxunoro Bo3pacra ropoja H.

Ymo u3 nepevucCieHH020 OMmHOCUmMCcCAa K eduuuuam Habo0enun?

. Menununackue pabotHuku Hekoit obnactu
. Ciryyaii BBIIBIIEHHOTO NPOd.3a001eBaHMs
. YupexaeHus: OOIeCTBEHHOTO MUTaHUs

. Ciryyaill nUILIeBOTO OTpaBJICHUS

Kakue u3 nepevucsieHHblX 00Kymenmoe MOHCHO OomHecmu KyllemelM?

. AHKeTa

. JINCTOK HETPYAOCTIOCOOHOCTH

. XpOHOMETPaXKHBIH JIUCT

. KapTa BbIOBIBIIIETO U3 CTallMOHApa
. CBUZIETENBCTBO O CMEPTH

MOXHO

6 Ha kakom smane cmamucmuuecko2o ucciedo8anusn papadbamuleaomes makemot maoauy?

I.
2.
3.
4.
3.

7.

1.
2.
3.
4.

Ha nepsom

Ha Bropom

Ha tpetbem

Ha yerBeprom

He pazpabatsiBatorcs

Ymo omuocumcea K 31eMeHmam cmamucmuueckux maoauy?
HaszBanue

Crartuctuueckoe ckazyemoe

Cratuctudeckoe nojyiexariee

Hrorossle CTpOKH



5. CHoCKa u IpuMevyaHue

. YKaxycume 6uovl cmamucmuyecKkux maonauy.
. [Ipocras

. I'pynmoBas

. KomOunanuonnas

W N — o

. Umo exnrouaem 6 ceds npozpamma ucciedoeanusn?
. [Iporpammy HaOmroaeHust (cOOpa Marepuana)

. [IpoBepky u mmdpoBKy MaTepuaia

. IIporpammy anaiusa

. [Iporpammy pazpaboTku

A WD~

10. Ymo npeocmasnnem cobou npocpamma navawoenun?
1. CocraBienne MakeTOB CTaTUCTUYECKUX TaOIHI]

2. CyetnHas oOpaboTka MaTepuasa

3. BeikonupoBka Matepuaina

4. Bo16op uiu pa3paboTKa y4eTHOTO TOKYMEHTa

5. [IpoBepka u mmdpoBKa Marepuaia

11. Kax ¢hopmupyemcsa zenepanvnasa cosokynnocmsp?

1. Peructparnus Bcex ciay4aeB, COCTABISIONINX TeHEPATbHYIO COBOKYITHOCTh
2. Texymuii oTOOp

3. Cnyyaitnsiii oT00p

4. Mexanu4ueckuii 0Toop

5. Tunonoruyeckuii 0TOOP

12. Ykaswcume npeumyuiecmea 6b100po4H020 MEMOOA UCC/IC008AHUA .
1. beicTpoTa npoBeAEHUS UCCIIEI0BaHUS

2. Bo3MOXXHOCTb y4eTa BCEX €IMHMI] T€HEPAIbHON COBOKYITHOCTH

3. DKOHOMUYHOCTD

4. 3HaunTeNbHBIE 3aTPATH MATEPUATIBHBIX CPEJICTB

5. IlepeHeceHne MONYYEHHBIX JaHHBIX HAa TEHEPAIBHYIO0 COBOKYITHOCTh

3. 3agaHus A5 ayAUTOPHOM padoThI:

1) B pe3ynpraTe wHCHOBITAaHUS choydaiiHas BenuuuHa X TpUHSIA CICAYIOIIME 3HAuYeHUS:
2,6,8,4,2,5,7,6,4,4,1,5,7,6,3,1,3,5,5,3. TlocTpouTh NHUCKPETHBIA BapHAMOHHBIA PSAI W HAYCPTUT
MIOJIUTOH PacIpeieTeHHs.

2) Jlan Bapumarnmonssii psaa: 3,6,6,8,8,12,12,12,25,25,70,75. Halimute BHIOOPOUYHYIO CPEIHIO U
BBIOOPOYHYIO AMCIIEPCHUIO.

3) Ilate u3MepeHHil HEKOTOPOW BEIWYMHBI Jaiu cienyronme pesynbTaTel: 92,94,103,105,106.
HaiinuTe BEIOOPOUHYIO CPETHIOIO U BBIOOPOUHYIO TUCTIEPCHIO.

4. 3apaHus 1J1s1 CAMOCTOATE/ILHOM padoThI:

1) Beimonaute npeoOpa3zoBaHus JaHHOTO IPOCTOTO CTATUCTUYECKOTO Psijia M HAalAUTE ero YHCIOBbIE
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) V3yuute npeacTaBlIeHHbIE MaTepuaibl 10 MEAMIIMHCKONW CTaTUCTHKE. Permmre npeanokeHHyro
3a/1auy, UCTIOJIb3Ysl U3yUYEHHBIE MaTepUAIIbI

Nel. OnpenenuTh KaueCTBEHHbIE MOKa3aTead pabOThl TEPANEeBTUYECKOTO OTAENEHHUS CTallloHapa
ropojckoit 6ompHHIBI T. A. B 2010 1. B otnenenun 130 xoek. Bemmucano 3a rox 2700 GONBHBIX,
ymepiio 300. [Iposeneno B 6ombHuIie 45 500 KOMKO-THEH.



Ne2. OnpenenuTh KaueCTBEHHBIC TTOKA3aTENH JEATEIILHOCTH MOJMKIMHUKY T.B., o0cmyxuBaromien
30 TeIC. HaceneHus B oTdere 3a roj ykazaHo, 4TO KUTEIAMU 3a roj K TepaneBTaM caemano 110 000
MOCEIIEHNH, U3 HUX K cBouM y4dacTKOBbIM Bpadam — 80 000. Oxazana momorib 6 000 cembckux
MPUTrOpoA0B (IPUMUCHBIX K OonbHULE). [IpoBeAEH 1eneBoil 0cMOTp Ui BBIABICHUS TyOepKynéza —
1800 genoBek. M3 200 3aperucTpupoBaHHBIX OOJNBHBIX B3STO Ha JUCHaHCEpHOE HaOmroaeHue 120
OOJILHBIX SI3BEHHON OOJIC3HBIO.

Ne3. OnpenenuTh mokazaTenu Harpy3ku ¢enpamepa u nestenbHoctd GAIL cenma C. Yucno xxureneit
coctasisuio 600 yen, nereit 70 3 net — 60. @enpauiep BeaET npuéM 3 yaca B JIeHb. YUCI10 oCeneHui
K (henpamepy coctasmiio 2 600, yncno nocemenuit Ha gomy — 600. Beisisineno 700 3aboneBanuii, u3
Hux 30 ciydaeB 3a0ojeBaHMs aHTHMHOW, 16 ciydaeB THNEPTOHWYECKOH Oosie3Hu. Ywmcio
MaTPOHAXKHBIX ITOCEIEHUH Ha IOMY K JETsIM 110 3 jieT coctaBuio 380.

Ne4, Onpenenuth Ka4yeCTBEHHBIE TTOKA3aTeNN JAEATEILHOCTH MOJUKIMHUKY T.[l., 0OCcIyXKuBaroIen
30 ThIc. HaceneHus B oryere 3a rox ykazaHo, YTO KHUTEISIMH 3a roj K TepaneBram caeiaano 60 000
MOCEIICHUH, U3 HUX K CBOMM ydacTKOoBbIM Bpadam — 48 000. Okazana momorib 12 000 cenmbckux
MPUTOPOA0B (NIPUIUCHEIX K OonbHHUIE). [IpoBeAEH 1eeBOi OCMOTp VIS BBISIBIICHUS TyOepKynéza —
3 000 genoBek. M3 450 3aperucTpupoBaHHBIX OOJBHBIX PEBMATH3MOM B3ATO Ha JUCIAHCEPHOE
Habmonenue 450.

NeS. B cene I'. 750 xwureneit, nereit 1o 3 net — 50. Ha ®AII penpamep Benér npuém 4 yaca B JCHb.
Uucno nocemenuii k genpamepy cocraBuio 3 200, yucio nocemienuit Ha qomy — 560. BeisBieno
840 3aboneBanuit, u3 HUX 40 ciydaeB 3a005IeBaHUA A3BOH JKEITyAKa U IBEHAIIATUIIEPCTHON KUIIKH,
20 ciyyaeB runepToHN4ecKoi 0osie3HU. YKCo naTpoOHaKHBIX MOCEIIEHUH Ha I0MY K JIETSM J10 3 JIeT
cocraBuiio 340. Onpenenute nmokazatenu Harpy3ku denpamepa u aeareabHoctu OAIl cena I

Ne6. OmnpenenuTh Ka4eCTBEHHBIC MMOKA3aTelu pa0OThI TEPANICBTHYECKOTO OTICIICHUS CTAaIllMOHApa
ropojckoit 6onpHuLBI T. K. B 2009 r. B otnenenun 150 xoek. Beimucano 3a rog 3420 GOJIBHBIX,
ymepio 14 0. [Iposeneno B OonbHuLe 54 300 KOHKO-AHEH.

Ne7. OnpenenuTh KaueCTBEHHBIE MOKa3aTelu pabOThl TEPANEeBTUYECKOTO OTACNCHUsl CTalloHapa
ropojickoit 6onpHHIEI T. A. B 2010 1. B ornenenun 130 xoek. Bemucano 3a rox 2700 OOJBHBIX,
ymepio 300. I[Iposeneno B GonbHuiie 45 500 kolKo-IHEH.

Ne8. Onpenenuth KauyeCTBEHHbBIE TTOKA3aTENN JIEATEILHOCTH MOJUKIMHUKY T.B., o0cimyx)uBaromiei
36 ThIC. HaceneHus: B oTueTe 3a roj ykazaHo, YTO KHUTENSIMU 3a ToJl K TepaneBTam caenano 120 000
MOCEIIEHUH, U3 HUX K cBoMM ydacTKoBbIM Bpauam — 90 000. Oxazana momonis 7 000 cembcKux
MPUTOpOAOB (MIPUMHCHBIX K OonbHUIIE). [IpoBeAEH 1eneBoil 0CMOTp Ui BBISBIECHUS TyOepKynéza —
2600 genosek. 13 300 3aperucTpupoBaHHBIX OOJBHBIX B3ATO Ha AUCMaHCepHOE Habmoaenue 220
OOJIBHBIX SI3BEHHOU 0O0JIE3HBIO.

5. 3agaHus A NPaAKTHYECKO padoThI:

1) B pesysbraTe UCTIBITAHHS CITydaifHas BeTHMYMHA X MPUHSIIA CICIYIOIINE 3HaYeHus: 2, 6, 8, 4, 2,
5,7,6,4,4/1,5 7,6, 3,1, 3,5, 5, 3. [loctpouTh TUCKPETHHIN BapUAIMOHHBIN S U HAYEPTUTH
MIOJIUTOH PACIIpEIETICHHUS.

2) B pesynbrare ucnbITaHUs cliyvaifHas BenmuuuHa X MpHHsUIA clienyromue 3HadeHus: 11, 13, 18,
22,24,12,23,15,18,17,12, 18, 19,20, 12, 22,16, 17, 14, 20, 21, 25, 27, 19. IlocTpOUTH TUCKPETHBIN
BapHAIMOHHBINA P ¢ paBHBIMU UHTEpBaJaMH U HAYEPTUTh TUCTOTPAMMY.

3) au BapuanmoHHBIN psa: 3, 6, 6, 8, 8, 12, 12, 12, 25, 25, 70, 75. HaliTit BHIOOPOUYHYIO CPEIHIOO
Y BEIOOPOYHYIO AUCIIEPCHIO.

4) 3HaveHUs CIyYallHOW BeNWYMHBI X MPEACTABICHBI B BUJC CTATUCTHYECKOTO DPACIpEIe/ICHHS
(Tabn.1). HaliTu BEIOOPOUYHYIO CPEIHIOI0 U BEIOOPOUYHYIO JUCTIEPCHIO.

Ta6J'II/II_[a 1. CraTtuctuueckoe pacnpeaciCeHuc ajid 3aJaHus

3HavyeHus X YacTora 3HayeHus X Yacrorta)
120-140 1 200-220 53
140-160 6 220-240 24
160-180 19 240-260 16
180-200 58 260-280 3




W3 reHepanbHON COBOKYMHOCTM W3BJIeUeHa BbIOOpKa o0bemoMm N=50. Haiitu oneHku
MaTEeMaTHYeCKOT0 OKUIaHMs U TeHepalbHON AUCIIEPCUH, BOCIIOIB30BABIIUCH Ta0M. 2

Tabnuua 2. Jlanubie 11 3a1aHKUS

Xi 2 &) 7 10
ni |16 12 8 14

5) Ilate u3MepeHHUl HEKOTOPOH BEIMYMHBI Jalld cieayronme pe3ynbrathl: 92,94,103,105,106.
Haiigute BEIOOPOUYHYIO CPEIHIOI U BBIOOPOUHYIO IUCIIEPCHIO.

6) OmpenenuTh MoKa3aTelu Harpy3ku denbamiepa u aesrenbaoctu GAIT cena C. Uwmco sxurtenei
coctasisio 600 yen, nereit 70 3 net — 60. @enpauiep BeaET npuéM 3 yaca B IeHb. YMCI10 OCEIEHU
K (henpamepy coctasmiio 2 600, yncno nocemenuit Ha gomy — 600. Beisisineno 700 3aboneBanuii, u3
Hux 30 cimydaeB 3a0ojieBaHMsI aHTHMHOW, 16 ciydaeB THUIEPTOHUYECKOH OosiesHu. Ywucio
MaTPOHAXKHBIX ITOCEIEHUH Ha 1OMY K AETsM 110 3 sieT coctaBuio 380.

7) OnpenenuTh Ka4eCTBEHHBIE TOKA3aTE M AATCIbHOCTH MOTUKIMHUKY T.[1., 00cayxuBaromieii 30
TBHIC. HaceleHust B oTueTe 3a roa yka3aHo, 4TO JKUTEISIMHU 3a roJl K TeparneBram caeiano 60 000
MOCEeIEHUH, U3 HUX K CBOUM y4acTKoBbIM Bpauam — 48 000. Oxazana momoirs 12 000 cenbckux
IIPUTrOpoA0OB (IPUMHCHBIX K OonbHULE). [IpoBenEH 1eneBoil ocMOTp Uis BBISBICHUS TyOepKyié3a —
3 000 genoBek. M3 450 3aperucTpupoBaHHBIX OOJBHBIX PEBMATH3MOM B3ATO Ha JMCIAHCEPHOE
Habmonenue 450.

8) OmnpenenuTh KaueCTBEHHbIC MOKA3ATENH AATSILHOCTH MOJUKIMHUKH T.B., o0cmyxuBatorieii 30
TBHIC. HaceleHus: B oryere 3a roa yKazaHO, 4TO KUTEISMH 3a roj K Teparneram caenano 110 000
MOCeIeHnH, U3 HUX K cBouM y4yacTkoBbIM Bpaduam — 80 000. Oxazana momorip 6 000 cenbckux
MIPUTOPOJIOB (IIPUMUCHBIX K OoJibHUIIE). [IpoBeAEH 11eneBOi OCMOTp AJiA BBISBICHUS TYOCpKy€3a —
1800 vemosek. M3 200 3aperucTpupoBaHHBIX OOJIBHBIX B3SATO HA JMCHaHCEpHOE HaOmoaeHue 120
OOJIbHBIX SI3BEHHOHN OO0JIC3HBIO.

9) BceneI'. 750 xureneii, nereii 1o 3 net — 50. Ha ®AII denpaurep Beaér npuém 4 yaca B J€Hb.
Uucno nocemenuii k genpamepy cocraBuio 3 200, yucio nocenieHuit Ha qomy — 560. BeisBieno
840 3aboneBanuit, u3 Hux 40 ciydaeB 3a00JIeBaHUS SA3BOM KeNyIKa U JBEHAALIATUTICPCTHON KUIIKH,
20 ciyyaeB runepToHN4ecKoi 0osie3HH. YKcio naTpoHaKHbIX MOCEIIEHUH Ha I0MY K JIETSM J10 3 JIeT
coctaBuiio 340. Onpenenute nokasaTean Harpy3ku ¢enpamepa u nestensHoctd Al cena I

Paznen 4. OcCHOBHbIE YN CJIEHHBIE MATEMATHYECKHE METOAbI B l'[pO(i)CCCI/IOHaJ'IbHOi/JI
ACATECIbHOCTH.
Tema 4.1. UncjaenHbie MeTOJbI MATEMATHYECKOI MOAT0TOBKH (l)apMaIIeBTOB

1. 3aganus 11 ayIMTOPHO# padoThI:

1) Tosap croun 50 000 py6. KakoBa craHeT 1ieHa ToBapa 1mocie moaopoxanus Ha 5%?

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

3) Ksapruphas miarta noBbinieHa Ha 8%. 3a mpouutbiit Mecsit 3amtadeHo 3 500 pyo. CKoybko Ha10
3aIUIaTUTh 34 TEKYIIUA MECSII?

4) B pe3ynbTaTe MEIHOPATHBHBIX MEPONPUATHI MOCEBHBIC IUIOMIA M YBEIHYHIUCH [10 CPABHEHHUIO
¢ mponutbiM TosioM Ha 150%. HaiiauTe BenmmunHy 1u10maei 3Toro rojia, €CiiM B MPOIUIOM TOTy OHa
cocraBuia 60 ra.

5) Cebecronmocts ToBapa 30 Thic. py0d. B maraszune 5ToT ToBap npoaaércs 3a 90 teic. py6. CkoabKo
MPOIIEHTOB OT c€0ECTOMMOCTH COCTABIISIET PO3HUYHAS LieHa?

2. 3ajaHus 1Js CAMOCTOSITEIbHON PadoThI:

Bapuanm 1

1) Ha3anstusx npucyrctByet 60% Beex cTyneHTOB. CKOJIBKO MPOIEHTOB CTYJICHTOB OTCYTCTBYET?
2) BsIpa3zure B MpoOIIEHTaxX Y4 BCEX JKUTEICH ropoja.

3) Haiiaure 16% ot 20 000 pyoOIeii.



4) bank npemiaraet kpenut noj 16% rogoBeix. CKOJIBKO NPUACTCS BEPHYTh OaHKY, €CITU B3SITh Ha
rox 20 000 py6ueit?

5) Ckombko mporeHToB coctaBisioT 400 py6. ot 200 py6.?

6) 20% ot HekoTOPOit cymMbl coctaBstor 100 pyosneit. Kakosa sta cymma?

7) KsaprupHas rutata nosbiieHa Ha 18%. 3a nporuwibiii Mecsi 3amiadeHo 4 500 py6. Ckonbko
HAJI0 3aIUIaTUTh 3a TEKYIIUA Mecs?

8) B pedepennyme npunsim yuactre 12 000 genoBek, 4yto coctaBisieT 60% BcexX KHUTEJCH,
UMEIOILIUX MpaBo rojoca. CKOIBKO KUTENEH UMEIOT MpaBo royoca?

9) Cebecronmocts TOBapa 30 Thic. pyd. B Maraszune sTot ToBap npogaércs 3a 90 teic. py6. CKOIbKO
MIPOLIEHTOB OT C€0ECTOMMOCTH COCTABJIAET PO3ZHUYHAS 1IeHa?

10) ITomoxomHblii Hanor ycraHoBieH B pasmepe 12%. Jlo BbldeTa momoxomHoro Haiora 1% oT
3apabOTHOM TUTATHl OTYUCIIAECTCS B IEHCHOHHBIA (oA, PaborHuky Hayucierno S0000py6. Ckoybko
OH TIOJIYYHUT TIOCJI€ YKa3aHHBIX BEIYETOB?

Bapuanm 2

1) Ha4-5 B rpymnmne yuarcs 57% cryneHtoB. CKOJIBKO MPOIIEHTOB UMEIOT HE TOJIBKO OIICHKU 4 1 57
2) Haiigure 15% ot 30 000 py6.

3) Togap crouia 30 000 py6. KakoBa craHeT 1ieHa ToBapa mocie nogaopoxkanus Ha 15%?

4) Beipa3ute B MpoIeHTax 1/5 BCEX COTPYAHUKOB MPEATIPHSTHUSL.

5) 25% ot HekoTopoi#t cymmbl cocTaBisitoT 200 py6. Kakosa 3ta cymma?

6) Ilmara 3a tenedon moBbimeHa Ha 16%. 3a mouuiblii Mecsi 3amiadeHo 280 py0. CKoibko
npuaETcs 3alIaTUTh 3a TeKYLU Mecs?

7) B 5 Thicsiuax u3 BITyHICHHBIX 20 THICSY KOPOOOYEK C JKEBATEIbHOW PE3MHKOW HAXOHUTCS
ctopripu3. CKOJIBKO MIPOLEHTOB COCTABUIM KOPOOOUKH € CIOpIIpU3aMu’?

8) B pesynbTare MeIMOpPaTUBHBIX MEPOIPHSITHI MOCCBHBIC IJIOIIAAN YBEIHYUIUCH 10 CPABHEHUIO
¢ npouuisiM rogom Ha 150%. Haiigute BenuuuHy miiomaie 3Toro roja, €ciid B MpoLUIOM IOy OHa
cocraBuia 60 ra.

9) BanoBoii HaUMOHAJIBHBIA MNPOAYKT TOCyJapcTBa COCTaBUI 33 MIpHA. JAOJUIAPOB, 4YTO
COOTBETCTBYET 75% OT miaHupoBaBmierocs OrwopkeroM. HaiiinTe miiaHOBYIO BETHMYUHY BajlOBOTO
HAIMOHAJILHOTO MTPOYKTa 3TOT0 rOCyAapcTBa.

10) B mepBom kBapraiie HekoTopsii ToBap ctomi 1000 py6. Bo BTopom kBapTasie 1ieHa MOBBICHIACH
Ha 50%, a B TperbeM eme Ha 100%. CkosbKO cTall CTOUTH 3TOT TOBap?

3. 3apanus 1J151 IPAKTHYeCKOi padoThI:

1. PaccunrtaTh AOJKEHCTBYIOIIMNA MUHYTHBI 00BbeM JIbIXaHHs peOeHKa 14 jeT, eciau AbIXaTeabHbIN
o0bem coctasisieT 400 mui, yactoTa ApixaHus - 19 B MuHyTty.

2. Paccuntath MUHYTHBIII 00bEM KpPOBOTOKAa M OLEHHUTH IMOKa3aTeIH CEpJEYHOM NesTeTbHOCTH
pebenka 14 ner, ecnu ynapHbIii 00beM KPOBOTOKA cocTaBisieT S0 M1, a yacToTa COKpaIIeHHi cepaia
- 78 ynapoB B MUHYTY.

3. Paccuntars MUHYTHBIIH 00EM KPOBOTOKA B TIOKOE ¥ ITPH Harpy3ke, eciii Y OK B Mokoe cocTaBIIsiI
50 mn, YUCC - 78 yn./muH, a npu ¢usndeckoit Harpyske YOK moctur 150 mui, mpuyem ero
MOBBIIIEHHE COMTpoBOXkaanoch Bo3pactanuem YCC no 90 yu./muH.

4. Paccuntath ymapHblii o0bem KpoBoToka, eciu MOK cocraBiaser 3900 mu/mMuH, a 4yactoTa
COKpallleHHui cepana - 78 yi./MuH.

5. Paccuntare 4acTOTy COKpaIleHU# ceplla, ecii MUHYTHBIH 00beM KpoBoToka coctasiser 3900
MJI/MUH, a yJapHblii 00beM KpoBOTOKa 50 MII.

6. Paccuurats cepaeunsiit unnekc, ecnu MOK coctamsier 5000 mur/MuH, a MII0Ia s MOBEPXHOCTH -
2,5 M2

7. Paccuurats ynapusiit uaaekc, ecinu Y OK cocraBnser 50 mui, a miiomaas TOBEPXHOCTH - 2,5 M.

8. Paccuntare JODKEHCTBYIONIYIO Maccy Tejia peOeHka B 7 Mec, €ClM Macca Tejla MpH POXKICHUU
cocrasisuia 3000 r.

9. Paccuntarh JOJDKEHCTBYIONIYIO OKpPYKHOCTH TOJIOBBI peOeHKa B 8 Mec, ecnM B 6 Mec OHa
cocrasisa 43 cm.



10. PaccuuTarh IOKEHCTBYIOLIYIO OKPYKHOCTh Ipynu pebeHka B 4 u 8 mec, ecnu B 6 Mec oHa
cocTaBisuia 45 cM.

11. PaccunTarh KOJMYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH, 10 dopmyie DUHKETbINTCHHA IS
JIOHOIIIEHHOTO 7-mHeBHOro pedenka maccor 3200 r. Ompenenutb 00beM MOJIOKA JUIST Ka)IO0TO
KOpMJIeHus (TIpU 7-pa3oBOM PEKUME).

12. PaccunTaTh KOJIMYECTBO MOJIOKA, HEOOXOIUMOE Ha CYTKU 3-MecIYHOMY pedeHky maccoit 4800 T,
00BEMHBIM METOJIOM.

13. PaccunTtarh KOJUYECTBO MOJIOKA, HEOOXOIMMOE Ha CYTKU 3-MecsiYHOMY peOeHKy Maccoit 4800 T,
KaJIOPUMHBIM METOJIOM.

14. Paccumtarh MHHYTHBIH 00BEM KpPOBOTOKa B TMOKOE M mpu Harpyske, eciu YOK B moxoe
coctaisin 50 mi, YCC - 78 yn./muH, a ipu ¢usndeckoi Harpyske Y OK moctur 150 mi, npuyuem ero
MOBBIIICHHE COMTPOBOXKIaI0ch Bo3pactanueM YCC no 90 yu./muH.

15. Paccuurats cepaeunsiii uuaekc, eciu MOK cocrasnser 5000 Mir/MuH, a miioma s MOBEPXHOCTH
-2,5M%

16. Paccumrats yaapHbIii nazekc, eciu YOK cocrasnser 50 M, a miomass MOBEPXHOCTH - 2,5 M2,
17. Paccuntarh JOMKEHCTBYIOUIYIO Maccy Tesia peOeHKa B 7 Mec, eclii Macca Tejla MpU POKICHUN
cocrasisuia 3000 r.

18. Paccuntarh JOMKEHCTBYIOUIYIO OKPYXKHOCTh TOJIOBBI peOeHKa B 8 mec, ecniu B 6 mMec OHa
cocraBisiia 43 cm.

19. Paccuntarh JOMKEHCTBYIOUIYIO OKPYKHOCTh Ipyau pebeHka B 4 u 8§ Mec, ecinu B 6 Mec OHa
cocrasisiia 45 cm.

20. PaccunTaTh KOJIMYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH, 1o ¢opmyne DuUHKeNbIITeHHA 175
JOHOIICHHOTO 7-IHEeBHOTO pedbenka Mmaccoir 3200 r. OmpenenuTh 00beM MOJIOKA IS KaXIOTO
KopMJIeHUS (TIpH 7-pa30BOM PEKUME).

21. PaccuuTaTh KOJTUYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH 3-MecsTuHOMY peOeHKy Maccoit 4800 T,
00BEMHBIM METOJIOM.

22. PaccunTaTh KOJMYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH 3-MecsTuHOMY peOeHKy Maccoit 4800 T,
KaJIOPUHHBIM METOJIOM.

Tema 4.2. Pemienne NpuKJIAJIHBIX 32124 B 00;1acTH NPo¢ecCHOHATBHOM AeATeTbHOCTH

1. 3aganus 1 ayIuTOPHON padoThI:

1) PaccuuTaiite KOHIIEHTpaL1IO pabovyero pacTBOpa, €CIu )i €ro IPUTrOTOBICHHS UCIIOIB30BAIN 2
1 Boasl 1 300 mu 5% pacTtBopa.

2) B 340 mu1 pactBOpa conepxutcs 22 r cyxoro BemiectBa. OnpeaeuTe NPOLUEHTHYIO KOHIICHTPAIIHAIO
3TOr0 pacTBOpA.

3) KonnenTpanws pactBopa 3aaana otHouienneM 1:3. Beipasurte koHIIeHTpanuio B %.

4) B npuéMHOe OTHeNIeHHe 3a CYTKH MOCTymuiio 56 4en. M3 Hux B 3 ciydasx ObLIO OTKa3aHO B
TOCTIUTANIN3AIMU, a 24 TOCTYNUBIIMX OBUIM OTIpPaBJICHBI B TPaBMATOJOTHMUYECKOE OTCIICHHE.
CKONBKO TPOLEHTOB OT TOCHHUTAJIM3HPOBAHHBIX OBUIM OTHpPAaBIEHbl B TPaBMAaTOJOTHYECKOE
otaenexnue?

5) B XupypruyeckoM OTACICHHUH 3aHATO 25 KOMKH, 4To cocTaBiseT 70% oO0Lero KoamyecTBa KOeK
TaHHOTO OTHeNeHus . [lofcunTaTh KOJMUECTBO CBOOOJHBIX KOEK B OT/ICIICHUH.

6) Paccunrarth KOHIICHTpAIMIO pPab0oYero pacTBOpa, €CIH ISl €r0 MPUTOTOBICHHUS

ucnoss3oBaiu 1,5 1 Boaer u 700 M 5% pactBopa.

2. 3agaHus AJ5 CaMOCTOSITEIbHO padoThI:

Bapuanm 1

1.01Bap conmepxut 4% xopuer antes. CKOJIbKO OTBapa MOXHO HpuUrotoBuTh U3 500 r  KopHel
anres?

2. CKOJIBKO >KMJIKOCTH MOYKHO TIEPEIUTh OOJBHOMY 3a CYTKH, €CJTM CKOpPOCTh BBeneHus Oynet 80
Kar/MuH, a 1 M1 )xuaKkocTu paBeH 20 kamsm?



Bapuanm 2

1. KakoBa Macca Tena 4esioBeKa, €CJIM €ro MblieyHas Macca, paBHast 40% macchl Tena, COCTaBIsIeT
35 xr?

2. Berancnure Maccy cep/iia 4enoBeKa ¢ Macco 75 Kr, €I U3BECTHO, UTO Macca Cep/Ilia COCTaBIIsET
1/200 ot Maccel Tena

Bapuanm 3

1. Bpauy HazHauyus manueHTy, OOJBHOMY KaTapalbHOM aHrumHoM, mosiockanue 0,25% pacTBopom
MapraHIeBOKUCIIOro Kanusi. Kakoe KoJIM4ecTBO CyXOoro BemecTBa He00X0JUMO ISl IPUTOTOBIICHUS
250 r pactBopa?

2. CKOJBKO JKHUJKOCTH MOXHO IEPeNIuTh OOJLHOMY 3a CYTKH, €CIIM CKOPOCTh BBeneHus Oyner 30
Kan/MuH, a 1 MJ1 )kuaKoCcTH paBeH 20 Karisim?

Bapuanm 4

1. [TanuenTy Ha3HaueHO BBeneHue 4,8 11 pacTBOpa BHYTPUBEHHO B CyTKHU. PaccuuTaiiTe CKOpOCTb
UH(QY3UH, €CIIM U3BECTHO, 4TO | MJI )KUAKOCTH paBeH 20 KarulsiM.

2. Cxoubko cynbganuia HaTpus Haxoautcs Bo (makone 10 mi 30% pactBopa?

Bapuanm 5

1. [Tna3zma cocraBisier 62% OT KpOBH, a KpOBb cocTaBisieT 8% OT Macchl Teja. B coctaB 1mia3Mbl
BxoauT: Oenka — 8%, Heopranuyeckux BemiecTB — 2%, Boabl — 90%. Paccuuraiite cocTaB 1ia3mbl
yeJioBeka maccor 70 Kr.

2. B nonukimauke padoratoT 16 Bpaueit — cienuanucTos, 9to coctaBiseT 80 % oT HeoOX0aAUMOro
KonuyecTBa. CKOJIBKO BAKAHTHBIX MECT MMEETCS B IIOIUKIMHUKE?

Bapuanm 6

1. CynbdanunaMugable npenapartsbl BBOAATCS U3 pacuéra 0,2 mr Ha 1kr maccsl Tena. CKOIbKO HYKHO
BBECTH Mpernapara 1 peoénka 6 et maccou 24 kr?

2. Paccuuraiite konuuecTBO cyxoro BemiectBa B 300 mi 3,6% pacTBopa

Bapuanm 7
1. B Gonbauiie 160 koiiko-mect. U3 HUX 3anonaHeHo 6onpHbIMU 132 MecTa. Ha ckonbko MpoOIIeHTOB
3anoJyiHeHa 0oJabpHuIa?

2. KakoBa Macca Tela 4eJioBeKa, €CJIM ero MbIlieuHas Macca, paBHast 38% Macchl Tea, COCTaBJISIeT
30 kr?

Bapuanm 8

1.Berunicnute Maccy cepjiia HOBOPOXKACHHOTro ¢ Maccoit Ttena 3400r, ecnu U3BECTHO, YTO Macca
cepaua pedbénka cocrasisier ~ 0,75 % ot Macchl Tena.

2. CKOJNBKO KUJKOCTH MOXHO IMEPeNnuTh OOIFHOMY 3a CYTKH, €CIIM CKOPOCTh BBeneHus OyneT 50
Kan/MuH, a 1 MJ1 )kuaKoCcTH paBeH 20 karism?

Bapuanm 9.

Heo6xonumo 450 mn 20% pactBopa ritoko3bl. CKOJIBKO I'paMM TJIFOKO3bI COAEPIKUTCS B 3TOM
pactBope?

B xupyprudyeckom otaeneHuH 3aHATO 24 KOMKH, 4TO cocTaBiseT 75 % oOmiero KonuyecTsa Koek
naHHoro otnenenus. [loncunraiite KOIMUECTBO CBOOOIHBIX KOEK B OTJEICHUU.

Bapuanm 10.

1. Heo6xoaumo 350 mi 40% pactBopa Tioko3bl. CKOJIBKO IPaMM IUIFOKO3bI COJEPKHUTCS B 3TOM
pactBope?

2. B xupypruueckoM OTJIeNeHuH 3aHATO 32 Koiiku, uyTo coctaBiusgeT 80 % o01iero KonuyecTsa KOeK
naHHoro otnenenus. [loxcunraiite KOIMUYECTBO CBOOOIHBIX KOEK B OTJEICHHUU.



Bapuanm 11.

1. Konnenrpanus pactBopa 3ajaHa oTHoueHueM 1:4. Beipa3ute KOHLEHTpaLuio B %.

2. Paitonnas OompHuia 3akyrmuia 120 00 omgHopaszoBeix mmpuiieB , 40% W3 HUX OTJAIH B
TEepaneBTUYECKOE OTHAeNeHrue. TepaneBTUYecKoe OTACICHHE HCIOIb30BAI0 55% MOIydeHHBIX
mmpuueB. CKOJIbKO IMIMTPUIIEB OCTAIOCh B OTACICHUN?

Bapuanm 12.

1. Hans ammynst 40% riroko3sl o 10 mut. IlpurotoButs 5% pacTtBoOp Iit0K03bI, HCHOB3Ys 300 M
¢dbuspactBopa.

2. B mpuémHoe oTAeneHHue 3a CyTKU moctynuio 56 yen. M3 Hux B 3 ciaydasx ObLIO OTKa3aHO B
rocrnuTanu3anu, a 26 NOCTYNMBIIMX ObUIM OTHpaBiICHbl B TPaBMATOJOTHYECKOE OTJEJICHHUE.
CKOJIBKO TIPOLEHTOB OT TOCHHUTAJIM3MPOBAHHBIX OBUIM OTHPABICHBI B TPAaBMAaTOJIOTHYECKOE
otaencHue?

Bapuanm 13

1. B ropoackoil MOJMKIMHUKE MO IITaTHOMY pacHnucaHUio umeercsa 15 craBok Y4aCTKOBBIX
TepaneBToOB, U3 HUX 3aHATO 80%. CKOJBKO BAKAHCUN UMEETCA B MOJUKIMHUKE JIJIs1 TEPAleBTOB?

2. PaccunTaiiTe KOHIIEHTPAIHIO paboUyero pacTBopa, €CIIU JIJIsl €T0 MPUTOTOBJICHUS UCTIONB30BAIH 2
1 Boasl 1 400 mu 6% pacTtBopa.

Bapuanm 14

1. B Xxupyprudueckom OTJEJIEHNUHU 3aHATO 24 KONKHU, 4yTO cocTaBisieT 75% o011ero KoJn4ecTBa KOeK
naHHoro otnaenenus. [logcynTarh KOIMYECTBO CBOOOIHBIX KOEK B OT/ICIICHHUU.

2. s npuroToBiieHus: 3% pactBopa B3sH 5% MaTOYHBINA PacTBOP U JOOABUIIH

1,2 11 Boabl. CKOJNBKO MONy4nsIoch pabouero pactBopa?

Bapuanm 15

1. B 240 mn pactBopa conepxutcs 12 r cyxoro Beuiectsa. OnpeaenuTe NpoLUEeHTHYIO KOHIIEHTPALUIO
3TOr0 pacTBOpA.

2. [IpurotoButh 6 1 3% pactBopa coasl U3 8%

Bapuanm 16

1. JIns TepaneBTUYECKOrO OTJENIEHHS OIY4eHO 56 YIakoBOK CO IIIpHIIaMu, 4To cocTaBiser 80%
0T 3aKa3aHHOro. CKOJIKO yIaKOBOK ell€ TpeOyeTCs MOTyYUTh?

2. PaccunTarh KOHIIEHTpPALMIO pabo4ero pacTBOpa, €Cly JAJs €ro NPUrOTOBICHHS

ucnosb3oBamu 1,6 1 Boasl 1 800 M 6% pacTBopa.

Bapuanm 17

1. 3 120 xoek crannoHapa 3aHAThl 96. [locunTaiite % 3aHATOCTH KOEK B CTAal[MOHAPE.

2. Ins npuroroBnenus 1,5 % pactBopa B3suin 5% pactBop u nob6asunu 3,5 1 Boasl. CKOJIBKO
MOJyYHIIOCh paboyero pacTeopa’?

Bapuanm 18
1. 3 12 cTaBOK y4acTKOBOTO nieAnaTpa 3aHATH 8. CKOJIBKO MPOIIEHTOB CTABOK CBOOOHBI?
2. IIpurotoButs 4 1 2% pactBopa u3 6%.

3. 3ajaHus 151 NPAKTHYECKOH padoThI:

1. Onpenenuth CyTOUHOE BBIJEIEHNE MOYU peOeHKa 5 JIeT.

2. Paccuntath Maccy KpOBH HOBOPOXIEHHOT'O Maccoi 2,5 Kr.
3. Paccunrars Maccy KpOBH HOBOPOXKIEHHOTO Maccoi 3,8 KT.
4. PaccuuTath Maccy KpOBH HOBOPOXKAEHHOTO Maccoil 4,1 kr.



5. Hackonbko n3MeHnIach Macca KpOBU peOeHKa 3 Mec, €ClIM U3BECTHO, YTO OH POJHIICS ¢ Maccoi 2
kr 800 r?

6. Hackonbko M3MEHMIAch Macca KpoBU peOeHKa | rosa »KU3HH, €CIM U3BECTHO, YTO OH POAMIICS C
maccoit 3 kr 700 r?

7. Beruncauts Maccy cep/ua HoBopokaeHHoro maccoil 4 xr 100 r, eciin macca cepAuia COCTaBiIseT
0,8% maccel Tena.

8. Y nHoBopoxnaenHoro mo3r Becut 340-400 r. B Teyenue rona oH yaBamBaeT maccy, a K 6 rogam
yrpauBaeT. CKoJIbKO OyIeT BECHTh MO3T K 6 rogam?

9.V pebenka 10 rona onpenensieTcss Yucio 3yooB mo gopmyne N - 4, rae N - KOJTU4eCTBO MECSIIEB.
OnpenenuTh KOJIMYECTBO 3y00B y pedenka 10 mec.

10. Paccuntath Maccy peOcHKa 8 Mec KH3HHU, €CITU U3BECTHO, YTO Macca MpU POKACHUU peOeHKa
cocraBuia 2 xr 800 r, a exxeMecsyHO OH HaOupaJl B Macce COrjacHO TaOJIMYHBIM JaHHBIM.

11. Kakyro maccy 10JKEH UMETh peOEHOK 5 Mec, €CIIM OH pOJMJICs ¢ Maccou 3,5 kr?

12. PeGeHoK, poauBIIniCs ¢ Maccoit 4,2 Kr, 10 5 Mec MpUOaBIsI CPEIHECTATUCTUUECKOE 3HAUCHUE
Macchl, a 3a 5-i, 6-#, 7-i Mmecsupl )xu3Hu Habupan Beero mo 500 r. Kakyro maccy umen pebeHok B 6
Mmec, B 7 mec?

13. 3a mepBrie 3 mec xu3HU pedeHok HaOpan 1,3 kr. Ckonbko Becusl peOeHOK B 4 Mec, eclid OH
ponuics ¢ Maccoil 2,6 KI W 3a MOCIETHHN Mecsll MPUOaBUII B Macce CpPeIHECTaTUCTUYECKOe
3HayeHue?

14. Paccuutath Maccy pebeHKa 8 Mec KU3HH, eCI OH poauiics ¢ maccoit 3 kr 100 r.

15. Ckomnbko BecuT pedeHok 1 rona xu3nu, poausimiics ¢ maccor 3 kr 300 r, eciiv U3BECTHO, YTO
3a nmocaeaHue 4 Mec oH HabpaJs mo Macce 2 KT, a OCTaJdbHbIE MECSIIbI HaOupas corjiacHo Tabm. 12.1?
16. B Hopme ¢Qusnosiornyeckas moreps B pomax coctariser 0,5% wmaccel Tema. OmnpenenuThb
KpPOBOIIOTEPIO B MUJUTHIIUTPAX, €CIIM Macca )KEHIUHBI 54 KT.

17. OnpenenuTh MOKOBBIN HHAEKC, €CJIU IMyJbC paBeH 120 ynapaMm, a cuctoimyeckoe nasienue - 120
MM PT. CT.

18. OnpenenuTh KPOBOTIOTEPIO B pojiax, eciiu oHa coctaBmiia 20% OLIK, mpu atom OLIK cocrapmnsier
5000 mu.

19. OnpenenuTs LeHy AeICHUS MINPHIIA, €CIH OT MOIBITOIBLHOTO KOHYca 10 MeTKH «10» 5 nenenuit.
20. OnpenenuTh LeHY AeNEHHs LINPHIA, €CIU OT MOABIT0JILHOTO KOHYCa 710 METKH «1» 20 neneHui.
21. llena nemenust wHCyiamHOBOro mmpuma coctaBiusier 4 EJI. CkombkuM JeleHHsSM INMpULa
cootBercTByeT 16 EJ] mncynuna? 32 EJ[? 20 E/1?

22. B 1 mu conepxurcs 40 EJl. Beectn manmenty 24 EJ| nHCYIMHA pacTBOPUMOTO [Y€JIOBEUECKOTO
reHHO-uHXeHepHoro]. Llena nenenus mmnpuna cocrasnser 0,1 mi.

23. CxonbpKko HE00x0uMo B3sITh 10% pacTBOpa OCBETICHHON XJIOPHOW M3BECTH M BOJIBI (B JIUTPax)
JUI IpuroTtosiieHus 6 1 5% pacreopa?

24. Cxonpko HeoOxomumo B3sTh 10% pacTBopa XJIOpPHOH W3BECTH W BOABI JUISI IIPUTOTOBJICHUS 3 J1
1% pacTtBOpa?

25. Cxonpko HeoOxomumo B3sTh 10% pacTBOpa XJIOPHON W3BECTH W BOJBI JUTSI IPUTOTOBICHHS 7 JT
0,5% pactBopa?

26. CKOobKO HEOOXOJMMO B3ATh XJOpaMHHAa (CyXOe€ BEIIECTBO) B TpaMMax W BOJIBI IS
npurotosienus 3 1 5% pacteopa?

27. CKOIBKO HEOOXOAMMO B3ATh XJIOpaMHHA (CyXOro) B TpaMMax M BOJBI JUIS IPUTOTOBICHHS 5 1
0,5% pacTtBopa?

28. OnpeaenuTh MPOICHTHYIO KOHIICHTPAIUIO pacTBopa: a) 5:1000; 6) 1:5000; B) 3:4000; T) 8:1000;
1) 9:2000.

29. OnpeaeuTh KOHIICHTPAITUIO B COOTHOIIICHUH, €CTH TPOIICHTHAS KOHIICHTPAIIMS COCTaBUIIA: a)
0,4%; 6) 0,08%; B) 0,005%; 1) 0,06%:; 1) 0,1%.

30. OnpenenuTh KOHIEHTPAIMIO PAcTBOpAa B COOTHOIICHWH, €CIH TPOIEHTHAs KOHIICHTPAIUSI
cocraBuna: a) 0,02%; 6) 1%:; B) 0,05%; 1) 0,001%; 1) 0,04%.

31. Paccuurats 103y cyxoro Bemiecta kopenna (Kopenna-6en3oata HaTpusa*) Ha OJUH TIPUEM TIPH
Ha3HAYeHUH Ha pueM cTosioBoi j10xkku 0,5% pacteopa. (CrosoBas noxka - 15 mi1.)



32. lnsa pactBOpa wucnoib3yercss cooTHomieHne 5:200. CKOIBKO JUTPOB pPAacTBOpa MOXKHO
MPUTOTOBUTH U3 1,5 KT 4nCcTOrO BemecTra’?

33. Cnenana uHbekuus ramanramMmuHa 1 mit - 25% pactBopa. CKOJIBKO CyXOTr0 BEIIECTBA COAEPIKATIOCH
BO BBEJCHHOM Iipernapare?

34. Cxonbko cynbdaneramuaa Haxoautcs Bo ¢uakone 5 mi 30% pactBopa?

35. [NanmenTy Ha3HayeH npemnapar 1o 1,5 r 3 pa3a B cyTku. B Hanmmunu tabiietku ¢ Haceukoi mo 500
Mr. CKOJIBKO TabJIETOK B CYTKH HEOOXOMMO MPHHUMATH TAI[UCHTY?

36. [1anmeHTy Ha3HAYEH MPOMETa3WH 25 MTr BHYTPh 4 pa3a B CyTKH. B Hanumaum TabJIeTKH ¢ HACEUKOU
no 10 mr. CkosibKo TabJIeTOK He0OXO0AUMO MAIUEHTY HA OMH pueM?

37. IlaniueHTy Ha3Ha4yeHbI 2 TaOJEeTKU 10 4 Mr OpomrekcuHa 3 pasza B CyTKH. IlarueHT mpuHUMAaNT
OpOMIeKCHH 8§ pa3, HO 10 COOTBETCTBYIOIIEH /103¢. CKOJIBKO TaOJIETOK MPUHSII MAIIMEHT 3a CYTKH?
38. Cynbp(hanunamMuiHble Mpenapatbl BBOAATCS M3 pacueta 2 Mr Ha | kr maccel tena. CKOJIbKO
HeoOX0IMMO BBECTH TIpenapata s pedeHka 8 get maccoit 30 kr?

39. IlanmenTy Ha3HayeH npemnapar 1o 1,5 r 3 pa3a B cyTku. B Haimmunu tabiieTku ¢ Haceukoi mo 500
Mr. CKOJIBKO TabJIETOK B CYTKH HEOOXOMMO MPHHUMATH MAI[UCHTY?

40. [TanueHTy Ha3HAYCH OIPOMETa3uH 25 MT BHYTPH 4 pa3a B CyTKU. B Haau4yuu TablIeTKH ¢ HACCUKOM
1o 10 mr. Ckonbko TabsIeTOK HEOOXOAMMO NAIUEHTY Ha OJUH IIpUEM?

41. ITanenty Ha3HaueHbl 2 TabneTku no 4 mMr OpoMrekcuHa 3 pasza B cyTku. IlanueHT npuHuman
OpoMrekcHH 8§ pas, HO [0 COOTBETCTBYIOMICH /103¢. CKOJBKO TAOJIETOK MPUHSLT MMAIIMEHT 33 CyTKH?
42. Cynb(anunamMuHble TpenapaTbl BBOASTCS U3 pacuera 2 mMr Ha 1 kxr maccel Tena. CKOJIBKO
HeoOX0IMMO BBECTH TIpernapara Juis peoeHka 8 et maccoit 30 kr?

43. Ins JICYCHUS JnrcOaKkTepro3a UCTIONIB3YIOTCS oudugodakTe-pun oudumrym
(Budunymbaxrepun®). Oqny no3y npenapara (1 (akoH) pacTBOPSIOT B 5 MJI KHIISTYEHON BOJIBI.
Haznauator 5 nmo3 3 pasza B cyrku. Ckoibko (pakoHOB mperapara ciaeayeT MpuoOpecTH s
KypcoBoro sieueHus (14 nueit)?

44. I'pynHoii coop Ne 4 3aBapuBaroT no 1Ba guibTp-nakera Ha 100 r BoAbI 1 TPUHUMAIOT BHYTPb 3
pa3a B CyTKH /10 €/1bl. XBaTUT JIU MAallMEHTy YHAKOBKHM 3TOro cOOpa Ha HENENI0, €CJIU B YIIAKOBKE
conepxutcs 20 GUIbTp-maKkeToB?

4.2. TunoBble 3a1aHNUS JIs1 PYyOEe:KHOT0 KOHTPOJIA

Pa3nen 1. MaremaTnueckuii aHaiau3
KontponbHas pabora Ne 1:
Bapuanm 1.
1. Haittu npoussoanyro Gpynkuun y = 3x* — 5C0SX + 2
2. Cxopocth aBmkeHus Touku V (t) = (9t? — 8t) m/c. Haiftu myTh, MpoiiIeHHBINH TOUKOM 32 MATYIO
CEeKYHIY.
3. Haiitn Heonpenenennsie nuTerpans:: ) | (x° —2x + 3)dx; 6) [ 3sinxdx.
4. Haiitu onpeenennbie nuTerpansr: a) [ (x° — 2x + 3)dx; 6) | 3sinxdx;
5. BbI4ECIUTH MIOMAAL GUIyphl, OTPAHUYEHHON THHUAMU Y = X2, X =0 1 X = 3

Bapuanm 2.

1. Haiitu npomsBoaayo GysKkmun y = 2x° + 4sinx + 3x

3. Cxopocth aBmxeHust Touku V (t) = (62 + 4) m/c. Haiitn IIyTh, IPOWIEHHBIN TOYKOMU 32 IIATh CEKYH]I
OT Hayasa JBHKEHUS.

3. Haiitu Heonpenenennsie nuterpaist: a) | (3 — 2x)%dx; 6) | cos(3x - 2)dx;

2 2
4. Haiitu onpe/ieiieHHbIC HHTETPAJIbL: a) .[(1— 3x?)dx; 6) J(3X2 —4x+5)dx;
] 0
5. BeraucauTh mwiona b GUrypbl, OrpaHHYeHHON JTHHUSIMA Yy = 2X, y =0 u X = - 3

Bapuanum 3.
1. Haiitu npomsBoanyto pynkmun y = 4x> + 2e* + 3


http://www.lsgeotar.ru/pharma_mnn/1966.html?XFrom=www.studmedlib.ru
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2. CxopocTs gBuskeHus Touku V (t) = (9t — 1,5t%) m/c. Haiitu myTh, MpoineHHBIH TOUKOH OT Hayana
JBMDKCHUS 10 €€ OCTaHOBKHU.
3. Haiitu Heomnpenenenusie uaterpaist: a) | (4 + 5x)%dx; 6) f cos(x/4 - 2)dx;

4. HaiiTu onpeniesiCeHHbIE HHTETPAJIbL: €) fn 3 cos 3xdx; x) f6 sin6xdx;
Beruncnauts miomans GUrypsi, orpaHquHHon MMHEAMH Y = X2+ 1,y = 2.
Pa3nea 2. IlocienoBaTe/ ibHOCTH M PSABI

1) KontponbHas padota Ne 2:
Bapuanm 1

on
1. Harmmcats nsath IEPBEIX YJICHOB ITOCICA0BATCIIBHOCTU {: {n 1 }}

. 123
2. Hanucatb (bopMyJIy o6mero WICHA YHCIIOBBIX TOCIIE/I0BATENBHOCTEH: =, 2,7,
x 0 2x2+1
4. I/ICHOJIB3ySI pa3no>1<eH1/1e (byHKuHH HA MHO>KUTEJH, HAUTHU MPEIETIbI:
a 11
) 3 x3 -27
5. I/Icnonwyﬂ z[eneHI/Ie Ha apryMEHT, HAUTHU IIPEICIIbL:
. 3x + 14x32 . 2x2% -1

a) lim —————; 6) lim ———

x—00 1+ 2x + 14x2 x—00 3x2 —x -1
Bapuanm 2

2
n
1. Hamucatp msITh NEPBBIX WICHOB MOCIIEIOBATEILHOCTH: {2n+ 1}

. 1.1
2. Hammucatb popmymy 06H1er0 YJICHA YMCJIOBBIX TOCNIeIoBaTeNbHOCTeH: 2,1 > 1 p
-1
-1 x3
4. Ucnonb3ys pa3no>1<eHHe (byHKuHH HA MHOYKUTEJIM, HAUTH TIpeIebl:
x—+5 x? -9
; 6) lim
25

x—>3x2-2x-3"

3. Haiitu npenensr: llm ; 6) 11

a) lim ——
x5 X

—2x+5 . 3x3-4x+8
X Z2X45. 6) lim
o0 x3+3x+7°

5. HUcnonp3ys neneHue Ha apryMeHT, HalUTH MpeeNbl: a) hrn —.
x—00 5x3+27x2=x

Bapuanm 3

10n+1}

. 1.1
2. Hamucatp popmymy 06mer0 YJIeHa YHUCIIOBBIX MOCieaoBaTebHOCTeN: 2, 1 2 1 g
3. 3.Haiftu npenensl: a) llm

6
-3 3x ) 0 2x2 +1
4 I/ICHOHI:BYH pa3HO)KeHI/Ie Q)YHKHI/II/I Ha MHOXUTCIIN, HaUTHU MMpeacibl:
—x
;0 llm
) x3 -27
5. I/ICHOJ'H)3y5I )Ie.]'ICHI/Ie Ha apryMeHT, HauTH peaACiiblL:

3x + 14x2 . 2x% -1
a) lim ——=>: 6) lim ———
x—o00 1+ 2x + 14x2 x—00 3x2 —x —1

1. Hamucarts nath INEPBLIX YWICHOB IMOCIICAOBATCIIBHOCTU: {

Paszpnen 3. OCHOBBI AUCKPETHOM MAaTEeMAaTHKH, TEOPUH BEPOSITHOCTEH, MATEMATHYeCKOMI
CTATHCTHKH

1. Haligute nepeceuenue u o0bequHEHNE MHOKECTB A U B, ecnt A = {Da 13,5, ?} uB= {3%1; 5a5}

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

3. Kakomy u3 uncioBeix MHOkecTB N, Z mpuHautexar qanasie uncia 0,8; 5; - 1112; 12,37

4. [IpuBeauTe MPUMEPHI: a) KOHEUHOTO MHOXECTBA; 0) 6ECKOHEYHOTO MHOKECTBA.

5. B kimacce 35 yuenukoB. M3 Hux 20 4enoBek 3aHMMArOTCS B MaT€MaTUYECKOM Kpyxkke, 11 — B
ouonormdeckoM, 10 pebst He mnocemarT 3ITH Kpyk KA. CKOIBKO OHOJOTOB YBIIEKAIOTCS
MaTeMaTHUKOH?



6. Bce Mou py3bs 3aHUMAIOTCSL KAKUM-HHOY/Ib BUJIOM criopTa. 16 U3 HuX yBiekatoTcst pyrdosom, a

12 — Gacketr6onoM. 1 TObKO 1BOE YBJIEKAIOTCS M TEM U APYTHM BHJIOM CTIOpTa. YTagaiTe, CKOJIbKO

y MEHS Ipy3eit?

7. Y Tanu ectb po3oBasi, Kenras, KpacHas KodTa U yepHas, 3eieHas, CHHsS 0OkH. CKOJIbKO

Pa3IMYHBIX HAPSIIOB MOKHO COCTaBUTH M3 HUX?

8. Hausl MmuOkecTBa: 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,...}.

Brisicaure:

1) Kakoe U3 ABYX MHOXECTB SIBJIICTCS MOJMHOXECTBOM jpyroro: a) Q wim D; 6) D wiu A; B) B

nmu N.

2)a)QNC=?,QNA=?,QNB=2,QND=?, ANB=?, AND=?,BNC=7
6)AUB;CUQ;CUB.

Konrtponsnas padora Ne 3:
Bapuanm 1

A) b) B) )

1 Bemauciure: 3! 1/3 3 6 9

B norepee 100 6umieros, u3
KOTOPBIX TPH BBIUTPHIIIHBIX.
2 [TpuoOpeTaeTcs ouH OHIIET. 3/100 3/97 3
KakoBa BEpOSITHOCTB, UTO 3TOT
OMJIET BBIMTPBIITHBIN?

97

B simuke Haxopstes 5 4€pHbIx, 3
CHHHUX, 2 3€JIE€HBIX KapaHjallia.
3 Haiigure BepositHOCTB TOTO, uTO |1 1/10 0 10
HayraJl BBIHYTBIN KapaHamt
OKaXETCS] KPACHBIM.

Omnpenenure, CKOJIBKO
CYILIECTBYET CIIOCOOOB, YTOOBI
COCTaBHTb Maphl U3 TPEX
YEJIOBEK.

1 criocod 3 crocoba |8 crtoco6oB 12cmoco0OoB

Onpenenure, KakOBa
BEPOSTHOCTB TOTO, UTO MIPH
OJIHOM OpOCaHHH MOHETKH
BBITIQJICT PEIIKa.

0 1/2 1 2

Omnpenenure 4acTOTy MOSIBICHUS
6 gucna 1 B pany: 1.2, 1,3, 1,4, 4/9 4/10 3 4
1.5,4.

Hanaure mony psana
3.2,4.1,3,2,1,2,2, 1.

PaccmarpuBaercs psn:
8 2,3,7,2. 1. Onpenenure 2 3 5 6
pa3max psiza.

HexoTtopslii onbIT IPOBOAWIN
1000 pa3. [TonoxuTENbHBIN
9 pe3ynbTar okasaics B 7 ciydasx. |1/1000 7/1000 1/7 7
KaxoBa gacrora nosiBiieHus
IIOJIO’KUTENIBHOTO pe3yJsbTara’?

Ornpenenure MeMany TaHHOTO
10 psna : 2 2,7 5 2,5
21,145,23,4,3,2




Bapuanr 2.

A)

b)

B)

)

Haitgure 3HaueHue
BbIpaxkeHus 2! +31.

10

Ornpenenure, CKOIbKUMHU
crocobamMu MOKHO
IIOCAIUTh HA CKAMEUKY
YETBEPHIX YEIIOBEK.

12

Onpenenure Meauany
JAHHOTO psijia :
1,2,4,1,2,5/4,3,2,3

2,7

2,5

Ornpenenure, CKOJIBKO
TpEX3HAYHBIX yKceln (0e3
HOBTOpPEHUS LU(P) MOKHO
coctaButh U3 nudp 1, 2, 37

OJIHO
YHCIIO

TPHU YKCIIa

JIEBSTD
qHCcen

meCThb
15(¢/SA)

B xopobke Haxoautcs 15
KapaHJalleu, u3 KOTOPbIX
BOCEMb KapaHJalle CUHEro
ngera. KakoBa BeposTHOCTB
TOTO, YTO BEIOPAHHBIN
CIIy4ailHbIM MOPSAIKOM
KapaHJall OKaKETCs CUHETO
nBera?

1/15

1/8

8/15

Omnpenenure 4acToTy
NOsIBJICHUSI OYKBBI A B
ciose MATEMATHUKA.

3/9

3/10

IIpu npoBeneHnn
HECKOJIBKUX KCIIEPUMEHTOB
OBLJT MOJIYYEH PSIJT YUCE
1,2,1,3,1,2,1,5,3,1.
Haitnure cpennee
apu(METHIECKOE 3TUX YHCEIT

1,5

3,4

Haitgure Mmony nanHoro
psaaa
1,2,3,1,2,1,5,1,1.

13 copoka ChIrpaHHBIX
MapTUN IAXMATUCT
BBIUTpAJ JIBA/ILATh.
Omnpenenure 4acToTy
BBIMTPBIIIA.

N |-

20

10

B xopoOke Haxonutes 5
CUHUX, 4 KpacHbIX U 3
3€JEHBIX KapaHaalia.
KakoBa BeposTHOCTB
TOTO, YTO BBIOPAHHBIN
Hayraj| KapaHJal
OKaKETCsI KENTHIM?

1/12

12




Pa3nes 4. OcHOBHBIE YHC/ICHHbIE MATEMaTHYeCKHe MeTOAbI B TPOo(ecCHOHATBHOM
AeATEeJbHOCTH.

Kontponbnas padota No4

Bapuanm 1

1. KBaptupnas miara nossiiieHa Ha 8%. 3a npouwibiii Mecsll 3amiadeHo 3 500 py6. Ckonbko Hal0
3aIUIaTUTD 34 TEKYIIUA MECSII?

2. B pe3ynpTaTe METHOPATUBHBIX MEPONPUITUN TOCEBHBIE IUIOMIAAN YBEIHMUUIUCH 110 CPABHEHUIO C
npouuibiM rogoM Ha 150%. Haliaure BennuuHy miomaaeil 3Toro roja, €cjid B IpOLUIOM IOy OHa
cocrasuia 60 ra.

3. Tlomoxomubiii Hamor yctaHoBieH B pasmepe 12%. Jlo BeueTa momoxogHoro Hamora 1% ot
3apabOTHOM TUTATHl OTYUCIISICTCS B IEHCHOHHBINA (oHA. PaboTHuky Hauncieno S0000py6. Ckoibko
OH TOJYYUT MOCJI€ YKa3aHHBIX BHIYETOB?

4. KakoBa Macca Tea uejoBeKa, eclid ero MbliieuHas macca, paBHas 40% macchl Tena, COCTaBIIsIeT
35 kr?

5.BoruncnuTe Maccy cep/ia 4elioBeka ¢ Maccoi 75 Kr, €CiIM U3BECTHO, UTO Macca Cep/a COCTaBIIsAET
1/200 ot macce Tena

Bapuanm 2

1. Ilnara 3a tenedon moswimieHa Ha 16%. 3a mpouutblii Mecsan 3amiadeHo 280 py6. Ckoibko
NpUAETCS 3aIJIaTUTh 33 TEKYIIUN Mecs?

2. B 5 Teicsiuax u3 BbINyHIEHHBIX 20 ThICSY KOPOOOYEK C KEeBaTENbHOW PE3MHKOW HaXOAUTCS
ctoprpu3. CKOJIBKO IPOLEHTOB COCTABUIN KOPOOOUKH C CIOpIIpU3aMu?

3. B pe3ynbpTaTe MEIUOPATUBHBIX MEPONPUATUN TMOCEBHBIC IUIOMIAAN YBEIUYMINUCH 110 CPABHEHHIO
¢ mpouuibiM rojioM Ha 150%. HaiiauTe BenmruuHy 1uiomaaeil 3Toro rojia, €CiiM B MPOIUIOM IOy OHa
cocrasuia 60 ra.

4. CynbhanuiaMuIHbIe Tpenaparsl BBOAATCS u3 pacuéra 0,2 mr Ha 1kr maccsl Tena. CKOIbKO HYKHO
BBECTH Mpernapara 1 peoénka 6 et maccou 24 kr?

5. Paccuuraiite konuyecTBO cyxoro BemectBa B 300 mut 3,6% pactBopa

Bapuanm 3

1. BasioBoii HalMOHAIBHBIN MPOAYKT FOCYapcTBa COCTABUII 33 MIIPA. A0JIJIAPOB, UTO COOTBETCTBYET
75% ot muiaHupoBaBierocs 6roaxeroM. Haiinure nianoByio BETUYMHY BaJIOBOTO HAllMOHAJIBHOTO
MPOAYKTa 3TOr0 TOCYJapCcTBa.

2. B nepBoM kBaptasue HekoTopslid ToBap cromn 1000 py6. Bo BTopoM kBapTase 1ieHa NOBbICHUIIAChH
Ha 50%, a B TperbeM eme Ha 100%. CkobKO cTal CTOUTH 3TOT TOBap?

3. PaccumTaiiTe KOHIICHTpAIIUIO pabovyero pacTBopa, €Ciu JjIs €ro MPUTOTOBICHUS UCTIONB30BAIA 2
1 Boasl 1 300 mu 5% pacTtBopa.

4. B 340 wmn pactBopa comepxkutcs 22 T cyxoro BemiecTBa. OmpenenuTe MPOIEHTHYIO
KOHIIEHTPALIMIO 3TOT0 pacTBOpa.

5. Konuentpanus pactsopa 3ajana otHolieHueM 1:3. Beipazure koHIeHTpauio B %.

4.3. TunoBble 3aJaHusl A8 TNPOMEXKYTOUYHOH aTTecTalMM MO JAUCHHUIJIMHE -
Au(ppepeHPOBAHHBIN 3a4eT

1. Ilepeyenb BONpocoB K AU depeHIHPOBAHHOMY 3a4eTy

1 sonpoc:

JlaiiTe onpezeneHre Npon3BOHON (HYHKIIHUH.

[TpousBonHOM PpyHKIIMK Y = f(x) B TOUKE X Ha3bIBAETCS MPE/Iel OTHOIIECHHS MPUpAIIeHus PyHKIUN
Ay K npupaiieH’o apryMeHTa, Korja MpupalieHle apryMeHTa CTpEMUTHCS K HYIIIO.

2 eonpoc:

Yro noka3bIBaeT Npou3BOgHAS?

[Ipown3BoHas TOKa3bIBA€T CKOPOCTh U3MEHEHUS (QYHKIIHH.



3 6onpoc:

B 4ém 3akmrouaercs reOMETPUYECKHI CMBICT MPOU3BOIHON?

IIpou3BoHas B JaHHOM TOYKE PABHAETCS TAHTCHCY HAKJIOHA KACaTEIbHOU K KpUBOM B JAHHOM TOUKE.
4 eonpoc:

ChopmynupyiiTe MeXaHHUECKHUN CMBICI TIPOU3BOIHOM.

MrHoBeHHasi CKOPOCTh U3MEHEHHSI HEKOTOPOTO MpoIiecca B ONpeiesIeHHbII MOMEHT BPEMEHHU.

5 6onpoc:

JlaiiTe onpeeneHue nepBooOpa3HON (PyHKITUH.

[TepBooOpasuoit ans 3amanHow (yakium f(X) HaswpiBaeTcs ¢ynkuus F(X), umeromias cBoei
npousBoaHoi ¢pyukumto f(X) mam f(X)dx ceoum auddepennnanom.

6 6onpoc:

Uto Takoe HeomnpeaeaEHHbIM HHTErpa1?

CoBokynHocTh Beex ¢(ynkimii F(X) +C? mepBooOpasubix mis ganHoro auddepenimana f(X)dx,
Ha3bIBAETCS HEONPE/IENCHHBIM HHTErpaioM U obo3Hauaercs [ f(x)dx = F(x) + C,rne f(x)dx —
HNoAMHTerpajabHas QyHkud, a f (x) noguHTerpajbHas GyHKIHUA.

7 eonpoc:

ChopmynupyiiTe MOHATHE «ONMPEACTEHHBIA HHTETPAIDY

OmnpenenennbiM uHTerpasioM Gyukuuu f(X), HenpepriBHas Ha oTpe3ke (a, 0) Ha3bIBACTCS Mpeae
WHTETPAITBHONH CYMMBI 3TOH ()YHKIIMM HA JAHHOM OTPE3KEe MPU CTPEMIICHUU K HYIIO BEIUIMHBI
MaKCHUMaJIbHOTO U3 YACTUYHBIX OTPE3KOB MPHU YCIOBHUHU, YTO 3TOT MpeJieN CYIEeCTBYET, KOHEUEH U He

3aBHCHT OT crioco0a pa3OueHus orpeska (a, 0) Ha YacTUYHBIE OTPE3KH U OT BHIOOpA HAa HUX TOYEK Ci:
n

6
f fOO)dx = lim Z £(c)bx;
max Ax—0 £

a =1
8 6onpoc:
OOBbscHUTE CYTh IOHITHUS «MHOMXECTBOY.
[Tox MHOXECTBOM TOHMMAETCS COBOKYITHOCTH MPEIMETOB, OOBEAMHEHHBIM OOIIUM JUIS HHX
CBOWCTBOM.
9 sonpoc:
Jaiite onpenenenue npeaena GyHKIUH.
Yucno a Has3piBaeTcs npeaenoMm GyHknuu y = f(X) B Touke Xo, €ciu 1151 IFOOOTO Yncia € >
0 B TouKe X, HaiiaeTcs Takoe unciao & > 0, 4To AJisi 1I060ro x #
X0, YA,0BJETBOPSAIOLET0 HHEPABEHCTBY |[x — Xo| < 67 BBINOJHSETCS HEPaBeHCTBO |f(x) —

al| <e&'lim f(x) = a.
X—Xg

10 gonpoc:

Kakue omepanuu HaJ MHOXECTBAMH MOXKHO BBITIONHATH? JlaliTe ompeneneHue OObCIWHEHUS H
MepeCceYCHUsT MHOYKECTB.

Obwedunenuem MHOKECTB A1 1 A2 Ha3BIBAIOT MHOXKECTBO B, cocTosimee U3 BceX TEX JIEMEHTOB,
KOTOPBIC IPUHAJICIKAT XOTsI ObI OJJHOMY M3 MHOXKECTB A1, A2

Ilepeceuenuem MuOX)eCTB A1 1 A2 Ha3bpIBaeTCsT MHOXKECTBO B, cocrosimee W3 TeX MW TOIBKO TeX
AJIEMEHTOB, KOTOPbIE MPUHAAIEKAT U MHOKECTBY A1, 1 MHOXECTBY A2 OTHOBPEMEHHO

11 sonpoc:

OOBbsCHUTE CMBICT TIOHATUN «IIEPECTAHOBKA», «pa3MEIIECHUE», «codyeTaHue». B uéM OCHOBHOE
OTJIMYHE COYCTAHUS M pa3MeICHUS?

[TepecTaHOBKaMU HA3BIBAIOTCS OTIEPAIUU HAJl YIIOPSIOYCHHBIM PSAIOM U3 N Pa3IMYHBIX OOBEKTOB, B
MpoIIecce KOTOPOH «CITMCOYHBIN COCTaBy» psija HE M3MEHSECTCS, HO «MECTa» 00BEKTOM B 3TOM Py
WU3MEHSIOTCS OT BapHaHTa K BapuaHTy. UHCIIO epecTaHOBOK B PSIy U3 N AJIEMEHTOB COCTaBUT:
Pn=nl=1.2.3...(n—1)n.

Pazmemmenusmu u3 n 3JIEMEHTOB o m aJIeMEHTaM

A;ln Ha3bIBAKOT KOHEYHbIE YIIOPAAOYE€HHbIEe MHOXEeCTBa, CoepKalire m 3JIeMeHTOB, BbI6paHHbIX
n!

U3 MHOXecTBa A . A = pg—



CouyeTaHusIMU Ha3BLIBAIOTCS OIlICpalliid HaJl MHOKECCTBOM M3 N Pa3JIMYHBIX OGBCKTOB, B IIponecce

KOTOpPOro 06pa3yeTc;1 IIOAMHOXXECTBA M3 K 3JJICMCHTOB, Tak, qTOOBI BApHUAHTBI ITOAMHOKCCTB
n!

OTJIMYAIHCH JIPYT OT Apyra XoTs Obl OJJHUM 3j1eMeHToM. C)t = —y—
12 sonpoc:

[TosichuTe CyTh MOHATHH: COOBITHS, COBMECTHBIE W HECOBMECTHBIC COOBITHS, JIOCTOBEpHBIC U
HEBO3MOKHBIE COOBITHSI.

CoOpbiTHe- 3TO (PaKT, KOTOPBIH IPU OCYIIECTBICHUN ONPEICICHHBIX YCIOBUN MOXKET MMPOU30MTH HITH
HE MMPOU30UTH.

CoObITHsI HA3BIBAIOTCSI HECOBMECTHBIMH, €CJIH B PE3YJIbTAaTe JAHHOTO UCIBITAHHSI OSBICHUE OHOTO
U3 HUX MCKIIIOYAET MOSBIECHUE IPYrOro.

CoObITHSsI HA3BIBAIOTCSI HECOBMECTHBIMH, €CJIH B PE3YJIbTAaTe JAHHOTO UCIBITAHHSI OSBICHUE OHOTO
U3 HUX HE UCKJII0YAeT MOsBJICHUE APYroro.

JlocToBepHOE COOBITHE- 3TO COOBITHE, KOTOPOE B PE3yJbTaTe WCHBITAHHUS HETNPEMEHHO JIOJDKHO
MPOU30UTH.

HeBo3moxxHOE cOOBITHE- 3TO COOBITHE, KOTOPOE B PE3yJbTaTe UCTIHITAHUS HE MOKET IMIPOU30MTH.

13 sonpoc:

JlaliTe KIacCUYeCKoe ONpPEIEIEHUE BEPOSITHOCTH.

BepositHocThio P(A) coOBITHS A Ha3bIBAaeTCsl OTHOILICHUE YUCIIA OJIarONPUSATCTBYIOIIUX UCXOI0B M

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

14 sonpoc:

CdhopmynupyiiTe TEOPEMBI CIIOKEHUS B YMHOKEHUSI BEPOSTHOCTEH.

Teopema cioxeHus: BeposSTHOCTEH. BeposITHOCT, CyMMBI ABYX HECOBMECTUMBIX cOOBITUH A u b
paBHa cymMMe BeposiTHOCTeH 3TuX coObituii. P(A+B) =P(A)+P(b).

Teopema yMHOXEHHS BEepOSITHOCTEH. BeposITHOCTh Mpon3BeIeHHS IBYX HE3aBUCUMBIX COOBITUH A U
b paBHa nmpousBeneHuio BepositHocTel 3Tux coobituii: P(A*B) =P(A) *P(B).

15 sonpoc:

Kakue omepanum Hajq MHOKECTBAMHM MOXHO BBINONHATH? JlaliTe ompenencHue OObCAMHEHUS H
MepeCceYCHIS] MHOXKECTB.

Obvedunenuem MHOKeCTB A1 1 A2 Ha3BIBAalOT MHOXKECTBO B, cocrosimee U3 BceX TeX 3JIEMEHTOB,
KOTOpBIE MIPUHAJIJIEKAT XOTS Obl OJHOMY U3 MHOXeECTB A1, A2

Ilepeceuenuem MHOXeECTB A1 1 A2 Ha3bIBaeTCSI MHOXKECTBO B, cocrosiee M3 TeX W TOJNBKO TeX
3JICMEHTOB, KOTOPBIE MPUHAICKAT U MHOKECTBY A1, 1 MHOXECTBY A2 OJTHOBPEMEHHO

16 gonpoc:

OOBSICHATE CMBICT TIOHATHU «IIEPECTAHOBKA», «pa3MEIICHUE», «CcOodeTaHue». B 4éM OCHOBHOE
OTJIUYME COUCTAHUS U pa3MeIIeHus ?

[TepecraHOBKaMU HA3BIBAIOTCS OTIEPAITUH HAJT YITOPSIOYCHHBIM PSAIOM U3 N PA3IMYHBIX 00BEKTOB, B
MPOILIeCCe KOTOPOU «CIMCOYHBIN COCTaBy psifa HE U3MEHSIETCS, HO «MecTa» 0OBEKTOM B 3TOM PSAY
M3MEHSIFOTCSI OT BapyaHTa K BapuaHTy. UHCIIO MEPECTAHOBOK B PSTY M3 N DJIEMEHTOB COCTaBUT: Pp =
n!'=1.2.3... (n—1).n.

PazmernenusMu u3 n 3JIEMEHTOB o m 3JeMEHTaM

Aw Ha3bIBAKOT KOHEYHbIE€ YIIOPpAAOY€HHbIE€ MHOXECTBA, CoAepKallrue m 3JIeMEHTOB, BbI6paHHbIX
n!

M3 MHOXKeCTBa A . A} = pp—

CoucTaHHSIMM HAa3bIBAIOTCS OIlICpallii HaJl MHOKECTBOM M3 N pa3IMYHBIX O6LCKTOB, B IIponecce

KOTOpPOTO 00pa3yeTcss MOJMHOKECTBA M3 K DJIEMEHTOB, TaK, YTOOBI BapHAHTHI TOJMHOXKECTB
n!

OTJIIMYAIIUCH IPYT OT JAPYyra XOTs Obl OJHUM ieMeHTOM. Cp' = —po——
17 onpoc:

[TosicauTe CyTh TOHSATHIH: COOBITHS, COBMECTHBIC M HECOBMECTHBIC COOBITHS, IOCTOBEPHBIC W
HEBO3MOXKHBIE COOBITHSI.

Cobvimue- 3T0 (HaKT, KOTOPHIN MPU OCYIIECTBICHUH OMPEICIECHHBIX YCIOBUN MOYKET MPOU30UTH HITH

HE IIPOU3OUTH.



CoObITHS HA3BIBAIOTCS HECOBMECHHbIMU, €CITA B PE3yIbTATE JAHHOTO UCIIBITAHUS TIOSIBIIEHUE OJTHOTO
U3 HUX MCKIIIOYAET MOSBIIEHUE IPYTOTO.

JocmosepHoe cobvimue- 3TO COOBITHE, KOTOPOE B PE3yJbTaTe HCIBITAHUS HENPEMEHHO JOJIKHO
MPOU30UTH.

Hesoszmooicnoe cobdbimue- 3T0 COOBITHE, KOTOPOE B PE3YIbTATE UCIIBITAHUS HE MOKET IIPOU30MTH.
18 sonpoc:

JlaliTe K1acCU4YecKoe ONPEICICHUE BEPOSITHOCTH.

Beposmnocmuvio P(A) coovimusi A nasvieaemcs omuouerue Yucia 01a2onpusmcmeyiomux ucxo0os
M K 06wWeMy YUCLy PABHOBO3MONICHBIX HECOBMECTHBIX UCX0008. P(A) = %

19 gonpoc:

Chopmynupyiite TeOpeMbl CI0KEHUS U YMHOKEHHUS BEPOATHOCTEH.

Teopema cnooicenuss seposmuocmell. Beposmuocms cymMmul 08yx Hecogmecmumuvlx coovimuti A u B
pasHa cymme geposmuocmeit smux cobvimuil. P(A+B) =P(A)+P(B).

Teopema yMHOKEHHUS BEPOSITHOCTEH.

Beposmnocmov  npouzgeedenus 08yx Hezagucumvlx cobvimuti A u B pasna npoussedenuro
geposimuocmeti smux coovimuii: P(A*B) =P(4) * P(B).

2. Ilepeyennb 3a1a4 Kk AU PepeHINPOBAHHOMY 3a4eTy
| paznen
1. Beruncanrts npeaea GQyHKUMU:

lim 6 + ’.
a)ﬂ—>oon2 ns’
2
. XT+X

6)I|m3—;
x—>-3 X% + 2X
. 5+n°-2n°
B)lim——

e 3n° +6

) Iin12x2 +3x-7.

X—>—

2. HaiiTh npou3BOAHYI0 JaAHHOH GyHKIMM:
a) f(x) =sinx + x?;

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

B) f(X) = 8x + 2x2-3;

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

1) f(x) = cosx - tgx .

3. BbIUHCIUTD Onpe/ie/ieHHbIH HHTerpaJ:

a) f(1—3x2)dx;
—21

6) '|'(3x2 —4X+5)dx;
0

B) j (x® +1)dxr)

r) fEO 3 cos 3xdx; .
4

T
n [ £ sinbxdx;
4. HaiiTn ob1ee pemenue 1ugdepeHInaIbLHOr0 ypaBHEeHHA:



a)y = 6x% 6)J +xy = 0;8)y'= 2,/y; 1) ydy+xdx=0; x) y'=xy>.

II paznen

1) Ha crone Haxozastes 5 ammyn ¢ npernaparoMm A, 10 — ¢ npemaparom B u 15 — ¢ npenapatom C.
Hayran 6epyt 1 ammyiny. KakoBa BEpOSITHOCTB, UTO HayraJl BRIOpaHHAs aMITyJla OKaXKeTCs

a) ¢ mpenapatroM B 0) ¢ mpenaparom B wnu C

2) CKOJIbKUMH CHOCO0aMHU MOKHO COCTaBUTh I'paduK JISKYpCTB Ha OJIHY CMEHY u3 1 Bpaya u 2
MeJICeCTep OTICIICHHS CTallMOHapa, €CIIM BCETO B OT/ACIICHUH padoTaroT 6 Bpadeit u 10 meacecrep?

3) B Oonbuuily moctynatior B cpemHem 20% OonbHbBIX ¢ 3aboneBanueM A, 30% c B, 50% c
3aboneBanueM C. BepostHocTh monHoro msnedenus 6one3nun A — 0,8, B — 0,7 u C — 0,9. bonbsHoii
BBINKCAH 3/I0pOBBIM. HaliTH BEpOATHOCTH TOTO, YTO 3TOT OOJIBHOM cTpasan 3abosieBanueM B.

4) TIpoBencHbI M3MEPEHHS BSI3KOCTH KPOBH Y 9 OONBHBIX. 3HAUCHHS OTHOCHTEIBHON BSI3KOCTH
KpoBU y OOJIBHBIX cocTaBuwiu: S5, 4, 3, 2, 6, 3, 4, 8, 10. Boruucnure BbIOOpOUYHOE CpenHEe,
BBIOOPOYHYIO JAHCIIEPCHIO.

5) Yacrora myibca (4MCI0 YaAapoB B MUHYTY) v 8 cTyneHToB B Bo3pacte 20 jer: 74, 80, 66, 70, 74,
74, 68, 70. Bpluuciure MaTeMaTUYeCKOE OKHUJAHUE, IUCIEPCUI0, CpPEAHEE KBaJpaTHuecKoe
OTKJIOHEHHE, KOO (DUIIUEHT BapUaIliu.

6) Yacrora apixaHus (YKCIIO AbIXATEIbHBIX IBHKCHHUI B MHHYTY) y 8 My>K4YHH B Bo3pacte 35 jier:
20, 22,19, 15, 16, 21, 24, 19. Beruncnute 4uCIOBbIC XapaKTEPUCTUKH CITYIalHON BEJIMYUHBI.

7) OmnpenenuTe KauyeCTBEHHbIC MOKa3aTeld pabOThl TEPANIEBTUYECKOrO OTICICHUS CTAallMOHApa
ropojckoit 6onbHMLBI Topoaa H. B 2010 r. B repaneBtuueckom otnenenuu 130 koek. Beinucano 3a
rog 2700 6onpHBIX, 13 HUX yMepio 300. [IpoBeneHo B oTaenenuu Bcemu 60ibHBIMU 45 500 Koiiko-
nHer. Haliqure: a) moka3aTenb cpeiHel JUIMTEIbHOCTH PeObIBaHUS 0OJILHOTO HA KOWKe, 0) 000poT
KOIKH, B) 3 PEeKTUBHOCTD JICUCHHUS.

8) C HacTyIIeHHEM XOJI0/I0B KOJMYECTBO OOJIBHBIX C OCTPBIMU PECIMPATOPHBIME 3a00JICBaHHSIMU
(OP3) yBenuuuioce 10 15 yenoBek B JIeHb, a A0 3TOro cocranisuio okoyio 10 yenoek. Ha ckoibko
MPOLIEHTOB BO3POCIIO YUCiIO 00abHBIX ¢ OP3?

9) 26 yenoBeK MOCTYIHIN B TPABMITYHKT C EPEIOMOM KOHEUHOCTEH, uTo coctaBmiio 13% ot Bcex
oOparusiuxcs. CKOJIbKO YeJIOBEK MOCTYIHIIO B TPABMITYHKT?

10) O6beM KpOBM B OpraHu3Me dYejaoBeka cocTaBiseT 7% OT Macchl Tena. B mamom Kpyre
KpoBooOpamieHus: conepxurca 20-25%, a B Oompmiom — 75-85%. Ormpenenute o0beM
LHUPKYJIUPYIOLIEH KpOBU B OOJIBIIOM Kpyre KpoBooOpaleHus yeaoneka Becom 90 Kr.

11) Bona cocraBasier 70% ot Maccel Tena 4enoBeka. Onpenennute Maccy BOJBI B Telle YeslOBEKa
BECOM 85 KT.

12) Macca rojoBHOr0 MO3ra B3pOCJOro 4YenoBeka B cpenHeM 1,4 kr, a cnmHHOTO — 36 1. Kakoi
IPOLIEHT OT MAacChl FOJIOBHOTO MO3I'a COCTABJISIET MAacca CIIMHHOTO Mo3ra?

13) ITmasma cocraBisier 60 % OT KpOBH, a KpOBb — 7% OT Macchl Tena. B cocraB mia3mbl BXOJIUT:
oenok — 8%, HeopraHnuyeckue Bemectsa — 2%, Boga — 90%. PaccuuTaiite cocTaB mia3Mbl 4eJIOBEKa
Maccon 60 Kr.



14) Jlns ycTpaHeHUsT MeTabOJIMYeCKOro amuao3a OoJbHOMY BHyTpHBEeHHO BBenmu 300Mi 4%
pacTBopa ruapokapOoHaTa HaTpusi. Haiinure Maccy cyxoro BemiecTBa B 3TOM pacTBope?

15) ®dypanununa B pactBope 0,05%. CKONbKO pacTBopa MOXKHO MONYydduTh W3 10 rpamMmoB
bypaunmnaa?

16) Cxonbko kanbimst xjopuaa coxaepxkurcs B 500 mu 10% pactBopa, BBEICHHOTO MAIMEHTY
KaneyibHO?

17) Jlns ne3sMHTOKCHUKAIMKA OpraHu3ma 0osibHOMY ObUTO BBemeHo 1,5 11 5% riroko3bl. CKOJIBKO
YHCTOTO BEIIECTBA IITFOKO3bI OBUIO BBEJICHO?

18) Coop Ned conepxuT: iBeTKOB pomaiku — 20%, moderos d6arynbsHuka — 20%, [IBETKOB HOTOTKOB
— 20%, tpaBsl puanku — 20%, kopHeil conoaku — 15%, muctbeB MATHL — 5%. CKOJIBKO TpaMMOB
Kaxxaoi u3 tpas cogepxutcs B 600 min 10% oTBapa?

19) Jns npombiBanus ria3 Tpedyercs 0,1% pactBop nepmanranara kanus. Mmeercst 5% pactsop. B
KaKOM COOTHOIIIEHHU HEOOXOAMMO pa30aBUTh HMMeEIOLIUicsS pacTBop i npurotosieHus 0,1%
pactBopa?

20) Hyxuo npurotoButs 1 11 0,5% pacTBOpa HAIIATHIPHOTO CIIUPTA Ui CTEPUIM3AIMUA PYK TIEpe]
onepauueit. Ckonbko ucxogHoro 10% pactBopa HyX HO B3STb?

21) CkoJsibKO BOJBI HY)KHO 100aBUTh K 250 T pacTBOpa COJH sl IOHUKEHHUS €r0 KOHIICHTPAIIUU C
45% o 10%?

22) Kakoe KOJIMYeCTBO TBEPIOTO ChIpa JOJDKHO OBITh B pal[OHE YeI0BEKa, YTOOBI MOJIYYHUTH a) 15
r, 0) 20 1, B)25 1, 1) 30 1 xupa, ecinu coaepkanue xupa B ceipe 40%?

23) Ha ckonbko rpamm xupa Oombiie cogepxutes B a) 40 T, 6) 50 r 20% cMeTaHbl, YeM B TAKOM Ke
koiuuectBe 15% cmetansl?

24) Tlynbc yenoBeka B OKoe ObLUT paBeH 68 yaapos B 1 munyTy. [Tociie Gpusndeckoi Harpy3Ku MyJabe
ctan paBeH 82 ynmapa B 1MuHyTy. Ha CKONBKO MPOIIEHTOB YBEIHUMWJIICS Y YellOBEKa MYJbC MOCIe
(buznvecKkoit Harpy3ku?

25) Teopernyecku macaabHas Macca Teja 4yelloBeka paBHa 64 kr, a oH BecuT 82 kmiorpamm. Ha
CKOJIBKO TTPOIIEHTOB YEIOBEK BECUT OOJIBIIIE CBOEH TEOPETUUYECKHU HI€aTbHONU MAcChl?

26) MmeroTcst aMITyJibl IO 5 MJI C JISKApCTBEHHBIM TpenapatoM B pacTBope 2%. CKOIbKO pacTBopa
Ha0epeT B MINPUIl MEJCECTPa, €CIU Bpad HazHavwI npenapart mo 0,05t ?

27) Ha onny unbekimio Tpedyercs 300 000 EJ] nenuumaa. Umeetcs: Bo ¢uakone 500 000 EJI.
CKONBbKO MJI HOBOKaMHa HYXHO OpaTh A pa3BeleHHs M CKOJBKO MJI PAacTBOpa B IINPHIL JUIS
MHBEKIHUI: a) IPU MOJHOM pa3BeleHnu; 0) MU MOJIOBUHHOM pa3BeIeHUM?

28) Ha omny unbeknuto Tpedyercs 500 000 EJl antubnoTuka. Mmeercs: Bo ¢puakone 1 000 000 EJ]
aHTHOMOTHKA. CKOJBKO MJI CTEpUIIBHOM BOJIBI HYXKHO OpaTh JUIs pa3BeICHHs U CKOJIBKO MJI pacTBOpa
B UIMNPULL JI1 UHBEKIUI: a) IPU MTOJIHOM pa3BeIeHUN; 0) IPH MOJIOBUHHOM pa3BeeHUU?

29) Ha3navenue Bpaua: 1n 5% pacTBOp IIFOKO3bI BHYTPHUBEHHO KarejdbHO B Te€YeHHE 12 4acoB.
Kanensuuna nosupyer 10 kanens/mi. [loacunraiite ckopocTh HHPY3UN B KaTUIAX/MUH.



30) IMaumenty Ha3HaueHO BBeAeHUE 2,4 J1 pacTBOpa BHYTPUBEHHO B CYTKH. PaccuuTaiite CKOpOCTh
nH(]Y3UH, €CIIM U3BECTHO, YTO 1 MII )kUJIKOCTH paBeH 20 kamsm?

31) BonbHOMY Ha3HaueHo BBeAeHue 0,4 1 reMo/ie3a BHYTPUBCHHO KalleIbHO Ha 2 Jaca. Paccunraiite
CKOPOCTh HH(Y3HH, €CIIA | MIT )KUKOCTH paBeH 15 KaruisiM.

32) Bpau nasznaumn 0,8 n pactBopa PuHrepa BHYTPHMBEHHO KamlelbHO B TEYCHHE 3 4acoB.
PaccuuTaiite ckopocTh MH(Y3UH, €CIIM U3BECTHO, YTO KaleJIbHULIA JO3UPYeT 15 Karenb/Mil.

33) Hasnauenue Bpaua: actipud 1o 0,65 T BHYTPb, Kakbie 6 yacoB. IMeroTcs: TabIeTKu
acnupuHa 110 325 mr. CkoibKo Tabnerok cocrasiseT 1 npuem?

34) Bpau HaszHauma spurpoMuiiid 400 Mr BHYTpPb Kaxkabie 6 dacoB. Mmerorcst Tabnerku
sputpomuninaa 1o 0,2 r. CKoJIbKO TabJIeTOK cocTaBiser 1 mpuem?

35) Hasnauenue Bpaya: pyaua mo 0,15t 3 pasa B mens. Mmerorcs tabierku pyiau-aa mo 100 wmr.
Ckomnbko Ta0NeToK MezicecTpa JI0JIKHA J1aBaTh OOJIbHOMY Ha OJUH IIpUEM?

36) Hasnauenue Bpaua: 2r JIEKapCTBEHHOTO CPEJICTBA B BUC MUKCTYphI. VIMeeTcs: MUKCTYpa, 2MIT
kotopou coaepxkat 1000 mr npenapara. CKoOJIbKO MJI COCTaBJISIE€T Pa30Bblil Ipuem?

37) Paccuntath pa3’oBYI0 M CYTOYHYIO J03bI MarHusi Cyjib(ara, BBITHCAHHOTO B3POCIOMY Kak
XKemueronHoe cpeactBo B 20% pacTBope W Ha3HauE€HHOTO 1O 1 cTosI0BOM JIokKe 3 pasza B neHb (1
CT.JI. — 15 mur).

38) OmpenenuTh KypcoOBYIO 703y HACTOWKM BaJiepHaHbl, Ha3HaueHHON mo 30 Kameib Ha HOYb B
teuenue 25 quent (1 mu — 50 xamnens).

39) Hasnauenue Bpaua: oucenton 0,12r BHyTps 3 pasa B JeHb. ViMeroTcs: TabieTku GucenTosia mo
240 mr. CkoibKo TaOJeTOK COCTABISAET Pa3oBblil npruem?

40) B Teuenne | MUHYTHI 4YeNOBEK JenaeT 16 IbIXaTeIbHBIX JBHKEHHI, MPH 3TOM B JIETKHE
noctymnaet 3a 1 Bnox 1500 cm3 Bo3ayxa. KakoBa MUHYTHAsI BEHTHIISIUS JIETKUX ?
DTaJIOHBI OTBETOB:

ITAJIOHLI OTBETOB:
I pazpean:

1. a)0;0)- %; B) g; r)-6; 1) -9.

: . 1
2. a)cosx+ 2x; 6) 5cosx-a*+5sinX-a”*-Ina ; B) 8+4x; r)i+2\/;; o) —SIinX-tgx+——.
Ix COSX
] ) 3 V2, 1
3. a)-6; 0)10; B)Z, r)-;, Il)g
2

x2
4. a)y=—x"C; 6)y=Cez;)y=x242xCl + C22:1) y= i/Cl —0 —
Il paznen:

1 5
a)g; 6)g
270
0,26
M(X)=5,0;/1(X)=6,0
M(X)=72; D(X)=17; 6=4,1; Cv=5,7%;

a s wn P



6 M(X)=19,5, D(X)=7,8 6=2,8; Cv=14,4%);

7. a) 17; 6) 21; B) 88,9%

8. 50%

9. 200 uen.

10. 4,725 n

11. 59,5 n

12. 2,57%

13. 6enok 0,2 kr, Heoprannueckux Bemects 0,05 kr, Boabl 2,3 KT;
14, 121

15. 20m;

16. 50r;

17. 75r;

18.  lIBeTKOB poMamiky, H0OEroB OaryIbHUKA, [IBETKOB HOTOTKOB, TPaBhl (puasIku 1o 12 r, KopHEi
COJIOJKH 9T, TUCTHEB MATHI 3T

19. 1:50;

20. 50 mu;

21. 875r;

22. a)37,51,6)50r,B) 62,51, 1) 75T}
23. a)Ha2r;0)Ha2,5r.,;

24, Ha 20,6%

25. Ha 28%;

26. 2,5MI1;

27. a) 5 mur; 3 mut; 6) 2,5 mut; 1,5 mut;
28. a) 10 mur; 5 mu1; 6) 5 mut; 2,5 mut;
29. 14 xan/mMuH;

30. 33 xan/MuH;

31. 50 xar/mMuH;

32. 67 xar/MuH;

33. 2 Tad.

34. 2 Tad.

35. 1,5 Tab.

36. 4 mut;

37. 3 r-pa3oBaid, 9 r — cyrouyHas;
38. 1,5 mm;

39. 2 TabneTku;

40. 24000 cM®,

Kpurtepun onenku:

OneHka «5» CTaBUTCSI, €CJIM PABUIIHLHO BHIMIOJIHEHBI BCE MATh 331aHH; JOITYCTUMO HAJTUYUE OJTHOTO
HeJo4ueTa.

OreHka «4» CTaBUTCS, €CIIM IPABIIILHO BBITTOJIHEHBI JTIO0OBIE YETHIPE 3aJaHusl.

Ouenka «3» CTaBUTCS, €CJIM TPABWJIBHO BBIMOJHEHBI TPH 3aJaHUA.

OueHka «2» CTaBUTCS, €CJIM IPABUIILHO BBIMIOJHEHBI MEHEE TPEX 3aJaHuM.

4.4. TecToBbl€ 3aJaHuA AJA JHATHOCTHYECKOI'0 TCCTUPOBAHUA IO TUCHMIIIMHE



IIposepst 3ananue BapuaHTbl 0TBETOB Tun Kou-Bo
eMasi CJI0KHOCTH | 0aJJI0B 3a
KoOMIIeTe BONpoOca | MPaBWIbH
HIIUSA bIi OTBET
OK 01, 09 | 1. YVkaowcume ooun 1) 220; HU3KUH 2,0
I[IK 1.11 | npasunsusiii omeem 2) 150;
B xkpyxke pamgunomoburencii | 3) 324,
3anumaercs 12 gereit. Ha | 4) cpenm YKa3aHHBIX
TOPOJACKYIO KOH()EPEHIIMIO | OTBETOB HET MPABUIHHOTO
HY)KHO  OTIPaBUTh  TPOHX.
CKOJIBKUMH CITIOCOOaMU MOYKHO
COCTaBUTb ITH TPOUKH?
OK 2. Ykasicume ooun 1) 1cr; HU3KHAN 2,0
01,02,03, | npasunsuuiii omeem 2) 2crT;
04,11 PeGenok pommics Becom 2800 | 3) 3 cT;
IK1.11 |r. K 6 wMecsauam ero Bec | 4) HET OTKIOHCHHH OT
coctaBmii  5850. PaccuuraTh | HOpMBI
CTENeHb TUIOTPODUH.
OK 3. Ykascume ooun 1) 12 E/; HHU3KUH 2,0
01,02,03, | npasunvruviit omeem 2) 14 E[;
04,11 PaccuuraTts HEOOXOAUMOE 3) 13,5E1;
IMK 1.11 | xomuuecTBO eauuu uucyanna | 4) 12,5 EJl
(EM) npu ycnoBuu, uro 1 EJI
pacimerisieT 5 r caxapa cyxoro
BEIIIECTBA, eciIv BBeJeHO 15%
II0K03bI 450 M?
OK 4. Ykasxcume ooun 1) 3,9%; HU3KAN 2,0
01,02,03, | npasunvruviit omeem 2) 7,5%;
04,11 Omnpenenure KOHIIEHTPAIUIO 3) 0,75%;
MK 1.11 | pactBopa 3 : 4000 4) 0,075%
OK 5. Ykaswcume ooun 1) 80000 E/I; HU3KAN 2,0
01,02,03, | npasunvnsiii omeem 2) 4000000 EI;
04,11 [TeHuTIMILTIH pa3BelieH Tak: 3) 800000 EJI;
MK 1.11 | 500 teic. EJIl — 5 mu 4) 400000 EZ
HOBOKanHa. CKOJIBKO THICSY
E/] nennmuinHa COAEpKUTCA
B 8 M1 pactBopa?
OKO0l1 |6.Ycmanoseume 1)-6) 18 CpeIHMI 5,0
coomeemcmeue mexHcoy 2)-B)6
npedenamu u ux snavenuamu | 3)—a)4

1. lin21(3x3 — 5x + 4);

x2—4x—5_

x—5

2. lim

Xx—5

. 8x345x—1
3. lim ——:
X— o 5—6x+2x3

a) 4
0) 18
B) 6




OK 01 1. Ykasxcume npasunvuulit 1) pasgen MaTeMaTHKH, CpeIHMI 5,0
omeem M3YYAOLIUN CBSI3U MEXKITY
MaremaTrueckasi CTaTUCTUKA — | CIy4aliHbIMA
3TO: BEJIMYUHAMU;
2) pa3aej MaTeMaTHKH,
NMOCBSIIIEHHBII MeTo1aM
cucTeMaTH3aIMH,
00padoTKu 1
ncciae10BaHUSA
CTATHCTHYECKUX
JTAHHBIX;
3) pasmen MaTeMaTHKH,
U3YYAIOIIUN CBSI3U MEKIY
METOIaMHU
CHCTEMaTH3AaIINH;
4) pasnen MaTeMaTHKH,
U3YYAIOIIUN CBS3U MEKIY
byHKIMSIMU
OK 01 | 8. Ykasxcume npasunvnutit 1) 0; CpenHui 5,0
omeem 2) oc;
Beruucnure 3) -1
lim £=7 4)1
x—ac 5+x3
OK 9. Ykasicume npasunvHulii 1) 4,368 a; CpeIHHI 5,0
01,02,03, | omeem 2) 2,184 m;
11 O0BbeM HUPKYIHPYIOMICH 3) 1,092 x;
I[IK 1.11 | xpoBH B OpraHu3Me 4e0BeKa 4) 51
cocraBisieT 7% OT Macchl Tena.
B cepneuno-cocynucron
cucreme Haxoaures 80%
HUPKYTUPYIOLIEH KPOBU.
[TocuuTaiiTe 00beM KpOBU B
CEPIEYHO-COCYAUCTON
CUCTEME YesloBeKa Maccoi 78
KT.
OK 01 | 10. YVkascume npasunvholii 1) sin X — X €0S X CpemHui 50
omeem 2) sin X + X coS X
Haiinute npon3BoaHyO 3) cos x
GYHKIMH y= X sin X. 4) X+ XCO0S X
OK 01 11. Vkaortcume npasunvhotii 1) 0,76; CpeIHHI 5,0
omeem 2) 0,8;
Jucnepcus Clly4alHON 3) 1,4;
BEJIMYMHBI, 33/IaHHON 3aKOHOM 4) 2,04
pacmpesielieH s, paBHA:
X 0 1 2
p 05 |02 |03
OK 01,09 | 12. Yemanoeume 1)-8 CpemHui 5,0
[IK 1.11 | coomeemcmeue 2)—a
1) Ywmcno mepecTaHOBOK 3)-6

BBIYHUCIISIETCS IO (hopmyIie:
2) Ywucno pa3menieHui
13 N 3JICMCHTOB




110 K BEIYHCIISETCS 110
bopmyre:

3) Yucno coueraHwmii
13 N 2JIEMEHTOB

1o K Beruucisiercs mo

dbopmye:
k—_"n .
a)Ay = ol ;
n:
0)Cr = i tnor
B)Pn =n!

OK 01 |13. Yemanosume 1) BeposiTHOCTB cpeaHui 5,0
coomeemcmeue MOSIBIICHUSI ~ XOTS OBl
BepositHocT coObiTHii A U B | onHOTO u3 JIBYX
COOTBETCTBEHHO paBHbI P(A) | HECOBMECTHBIX COOBITUI A
=0,4 u P(B)=0,5. YcranoBure | u B.

COOTBETCTBHE Mexay | 2) BeposTHOCTD
BEPOSTHOCTSIMHU YKa3aHHBIX | COBMECTHOTO  ITOSIBJICHHS
COOBITHI U UX 3HAYCHUSMH. JBYX HE3aBUCUMBIX

coowITHii A 1 B.

3) BeposTHOCTH COOBITHS,

MIPOTUBOTIOJIOKHOTO

COOBITHIO A.

a) 0,9;

0) 0,2;

B) 0,6

1)—a

2)-0

3)-B

OK 01 | 14. Bcmasvme nponywiennoe | 1) noanoii cpenHui 5,0
Cl060 2) KJIaCCHYECKOU
Cucremy coOBbITHIT HAa3bIBAIOT | 3) 3aBUCHMOM
..., €CITH OHa BKJIIOYAeT B cebs | 4) He3aBHUCUMOI
BCE BO3MOJKHBIE B JJAHHOM
KOHKPETHOU CUTYaIluu
Clly4aiiHbIe COOBITHUS, HO IIPU
WCIIBITAHUN HACTYMAET TOJIBKO
OJTHO W3 HUX

OK 01,09 | 15. Jlans! MHOXkecTBa: A = {1, | 1)—a CpenHui 5,0
NK1.11 |23,4,812},B=1{0,2,4,6, |2)-6
8, 10} 3)-s

Ycemanoseume coomeemcmeue
Medncoy cnedyrnumumu
MHOIICECMEamMu u
HeooxXo0umbIMu 014 UXx
noyuenusa onepayuamu Hao
muoxncecmeamu A u B:

1) {2,4,8}

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

a) TIepeceueHrne MHOXKECTB
A unB;

0) oOBeaMHEHNE MHOKECTB
A unB;




B) Pa3HOCTh MHOXXECTB A u B.

OK 01,09 | 16. Pacnonoscume 3adaunsie | 1) mycToe MHOXKECTBO; BBICOKHM 8,0
IIK1.11 | mnoxycecmea 6  nopadke | 2) {xeN|1<x<3};
éo3pacmanus Konuuwecmea ux | 3) {2, 4,6,8,10};
9/1eMeHmo8 4) MHOXECTBO LIETBIX
1) {xeN|1<x<3}; qHCes
2) TYCTOE MHOXECTBO;
3) MHOXECTBO TEITBIX
YHCe;
4) {2,4,6,8,10}
OK 01,09 | 17. Ykascume éce 1) MHOKeCTBO 1EeJIbIX BBICOKHIL 8,0
[IK 1.11 | npasunvrvie omeemut yuces SBJsETCSH
Bribepute yTBepxKaeHUE O MOAMHOKeCTBOM
YHCIIOBBIX MHOXKECTBAX, MHO’KeCTBA
KOTOPOE SIBJISICTCSI UICTUHHBIM: | JeHCTBUTEIbHBIX YHCEJ;
2) Otpe3sok [1;12]
SIBJISICTCS TTOJIMHOYXKECTBOM
npomexyTtka (1;10];
3) MHOKeCTBO
palMoHAIBHBIX YKCE
SIBJISICTCS TTOJIMHOYXKECTBOM
MHOYKECTBa
UppaIMOHAIILHBIX YHCET,
4) Unrepnau (-2; 0)
SIBJISIETCS
MOJIMHOKEeCTBOM
oTpe3ka [-3; 1]
OK 01 18. Ykaowcume ece 1) mosmyyeHue 3a OTBET BBICOKHUU 8,0

npasunbHbvlie Omeemobl
BriOpath BepHbIe
BBICKa3bIBaHUS

OLICHKH «5)» U MOJy4ECHHE
3a OTBET OLEHKHU «2»
SIBJISTFOTCS
MIPOTHUBOMOJIOKHBIMH
COOBITHSIMHY;

2) NpH POKIEHUN
pebdenka codbITHE A —
poOXKIeHue MAJTbLYMKA U
co0biTHE B — po:kaenne
JAeBOYKH 00pa3yloT
MOJIHYI0 TPyHIy
COOBITHIA;

3) npu poKIeHUuH
pebdeHka codbITHE A —
POXIeHHE MATbYUKA U
codbiTHE B — po:xkaenne
JM€BOYKH SIBJISTIOTCSI
He3aBHCHUMBIMU
COOBITHSIMM;

4) mpu OIHOKPaTHOM
noadpacbIBaHUM
MOHETBI COObITHE A —
BBINA/IEHNE OPJIa U
co0pITHE B — BBINNaieHne
PENIKH SIBJSIIOTCSI




HEeCOBMECTHBIMH
COOBLITHSIMH

OK 01

19. Ykascume ece
npasuibHble OMeentbl
HeB03MOKHBIMH SIBIISIFOTCS
cienyroume 2 CoObITHS:

1) mosiBinenue 10 ouxoB
npu 6pocaHum
UIPAJIbLHOM KOCTH;

2) nosiBjieHue 19 ouxoB
npu OpocaHum Tpex
UIPATbHBIX KOCTeIi;

3) moseienue 10 oukoB
npu OpOCaHUM TPEX
UTPaTbHBIX KOCTEH;
nosiBieHue 15 oukoB npu
OpocaHuu Tpex
UTPAIBHBIX KOCTEH.

BEICOKHH

8,0

OK 01

20. IIpoodonscume
npeonoscenue

FHCTOFpaMMOﬁ Ha3bIBaCTCA ...

rpadguk, mo ocu adcIuUce
KOTOPOro OTJIOKEHbI
rpaHUIbl KJIACCOB, a IO
OCH  OpAMHAT — HX
4acToTa.

BEICOKHH

8,0
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