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COJIEPJKAHUE
[TacnopT oHIa OLIEHOYHBIX CPENICTB
Pe3ysbTaThl OCBOCHHS AUCIMIUIMHBI, ITOICXKAIINAE IPOBEPKE

OHCHKa OCBOCHUA NJUCIUITIINHBI

TuroBkle KOHTPOJIBHBIC 3aJaHWs UKW MHBIC MaTCpUallbl, H€O6XO,Z[I/IMBIG JJIA OHCHKH SHHHHﬁ,

YMEHMH M HaBbIKOB M (MJM)  ONbITa  JESATENBHOCTH,  XapaKTEPU3YIOIIUX
dbopMupoBaHUS KOMIIETEHIIMI B Mpoliecce 0CBOEHUsI 00pa30BaTeNIbHOM MPOrpaMmbl

OTallbl



1. IMacnopT ¢oHIA OLIEHOUYHBIX CPECTB

B pesynbrare ocBoeHUs AUCHUILIMHBI «MaTeMaTHKa» OOYYarolIMiCs TOJIKEH 00JajaaTh
npeaycMmotpeHHsiMH PI'OC CIIO mno cnemumanpHocTH 34.02.01 Cectpunckoe neno (6a3oBast
MOJTOTOBKA) CIEAYIOUIUMH YMECHHSIMH, 3HAHUSMHU, KOTOPBIE (POPMUPYIOT MPOPECCHOHAIBHBIE U
oO0111e KOMITETEeHINH:

1. YMeTh:

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

2. 3HaTh:

31. 3HaueHHe MaTEeMAaTUKH B 00JIACTH HpO(beCCHOHaHBHOﬁ JACATCIIbBHOCTH W IIpU OCBOCHHH

IIICC3;

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

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

34. OCHOBBI HHTETPATBLHOTO U JU(PEPEeHIINATHLHOTO HCUHCICHHUS.

Kon HaumeHoBaHue pe3yJibTaTa 00yueHHs
OO0111e KOMIETEHINH

OK 1 [ToHnMaTh CYHOIHOCTh M COLMAIBHYIO 3HAYMMOCTH CBOEW Oyaymiedt mpodeccum,
IIPOSIBIIAT K HEM YCTOMYMBBIM HHTEPEC

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JI€ATEIILHOCTh, BBIOMpATh TUIIOBBIE METOJbI U
CHOCOOBI BBIMOJIHEHHS MTPOGECCHOHATBHBIX 3a/1ad, OICHUBATh MX BBIOJHEHHUE H
Ka4yeCTBO.

OK3 [IpyHuMaTh penieHusl B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsX U HECTH 3a
HUX OTBETCTBEHHOCTD.

OK 4 OcymiecTBiIATh TOUCK W HCIOJB30BaHHE HWH(POPMAIUU, HEOOXOAUMOW st
3¢ (EeKTUBHOIO BBINOJHEHUS MPO(ECCHOHANBHBIX 3a/1a4, NPo(ecCHOHANIBHOTO U
JIMYHOCTHOT'O Pa3BUTHSI.

OK 8 CamocTosTeNbHO ONpPEeNATh 33hayd  NPO(EeCCHOHATIBHOTO W JIMYHOCTHOTO
Pa3BUTHUSL, 3aHUMATHCI CaMOOOPa30BAHUEM, OCO3HAHHO IUIAHUPOBATH MOBBIILIEHNE
KBaJTM(DUKAIIHH.

OK9 OpueHTHpOBaTbCSl B YCIOBUSX CMEHBI TEXHOJOTMH B MPO(ecCHOHATBLHOU
JESITEIIBHOCTH.

[TpodeccnonanbHbIe KOMIIETCHITUU

IIK 1.3 VY4acTBOBaTH B MPOBEACHUHU NPOPUIAKTUKN MH()EKIIMOHHBIX U HEUH(EKIIUOHHBIX
3a00J1eBaHUH.

K 2.1 [TpencraBnsaTh MHPOpPMALMIO B TIOHATHOM JUISl MAllMEHTA BUAE, OOBACHATH €My
CYTh BMEIIATEIbCTB.

IIK 2.2 OcymecTBISITh JIeueOHO-TMarHOCTHYECKUE BMEIIATEIhCTBA, B3aUMOJIEHCTBYS C
Y4aCTHMKAMH JIe4eOHOTo Impoliecca.

11K 2.3 CoTpyAHUYATh C B3aUMOJICHCTBYIOIIMMHU OPraHU3aUsIMU U CITYyKOaMH.

IIK 2.4 [TpuMeHATh MEAMKAMEHTO3HBIE CPEACTBA B COOTBETCTBMM C IPaBUIIAMHM HX
MCIIOJIb30BaHUS.

IIK 3.1 Oxka3pIBaTh JOBPaueOHYIO MOMOIIb TPU HEOTIOKHBIX COCTOSHUSIX U TPaBMax.

[IK 3.3 B3aumopeiicTBoBath ¢ uieHaMu NpoQeccuoHaNbHON OpUraabl U 100pOBOJILHBIMU
MOMOUTHUKAMH B YCIOBUSIX YPE3BbIYAMHBIX CUTYALUH.

®opma aTTeCTALMM 0 JUCHUILINHE: (D (DEepEeHINPOBAHHBIN 3a4eT.



2. Pe3yJbTaThbl OCBOEHHS IMCHUILIHHBI, MOJIekKAIHe TPOBEpPKe

B pe3ynbTare arrecTanuu 10 JAUCLHUIUIMHE OCYLIECTBIISIETCS KOMIUIEKCHAsl MPOBEpKa CIEIYIOIINX
YMEHHH U 3HAHUH, a TaK)Ke JUHAMUKa (OPMHUPOBAHUS OOIMIUX U MPO(eCcCHOHATBHBIX KOMIETSHIIHINA:

Pe3ysabTarnl 00yyeHus

OcHOBHBIE TOKA3aTeJIH
OIIEHKH pe3yJibTaTa

Buabi u popMbI KOHTpOJIS

HepequL 3HaHPII>i, OCBaMBACMBIX B paMKaxX JUCHUIIIMHBI

Texkyuuii KOHTPOJIb:

31. 3HaueHne MaTeMaTHUKH B
npodeccnoHaTbEHOM
NEeSATEIbHOCTH U MPU
ocBoenuu IITICC3.

3HaHKUE 3HAYCHUS MATCMATHKH B
npodeccroHabHOM
ACATCIIBHOCTH U IIPU OCBOCHUU
ITICC3.

YCTHBIH OIIPOC;
pelIeHne 3a1a4;

32. OCHOBHBIC
MaTEMaTHYECKHUE METOJIbI
penieHus TPUKIAAHBIX 3a7a9
B o0JracTu
npodecCuoHAIbHON
JEeITSILHOCTH.

3HaHHE OCHOBHBIX
MarTeMaTn4dCCKuXx METOJ0B
pELICHUS MPUKIIAIHBIX 337124 B
obactu podeccnoHaATEHOM
JeATEILHOCTH.

33. OCHOBHBIE TTIOHSATHSA B
METO/bl TEOPUU
BEPOATHOCTEH U
MaTeMaTHICCKOM
CTaTUCTHUKH.

3HaHHWE OCHOBHBIX ITOHITHH U
METO0B TEOPUU BEPOSITHOCTEH
U MaTEMAaTUYECKOM CTaTUCTUKU.

— TECTHPOBAHHE;

— CO3JaHMe  TpE3CHTalui,
pedeparoB, MPoOEKTOB;

— OLEHKa pEe3yJIbTaToB
BBITIOJIHEHUS
CaMOCTOSTENILHOM palboTHI;

— OLCHKA pE3yJIbTaToB
paboTel Ha MPaKTUYECKUX
3aHATHAX

PyOesxkHbIii KOHTPOJIb!
— KOHTpOJIbHAs paboTa;
JIMarHOCTHYECKOe

34. OCHOBBI UHTETPAIILHOTO
u qudpepeHnanTbLHOTo
VICUHCIICHUSI.

3HaHME OCHOB MHTETPAIIbHOTO U
muddepeHIHaIbHOTO
VCUHCIICHUSI.

TCCTUPOBAHUC

IIpomeskyTounas

[lepeuenb ymeHwuii, oceaus

ACMbIX B paMKax TUCHUIIIIMHBI

aTTrecramus:

V1. Pemats npukiaanbie
3aJjauu B 00JacTu

[IpaBUIBHOCTE pelIeHNs
MaTEeMaTHYECKUX 3a7a4 B

nudepeHIMPOBaHHBIN 3a4eT

npodeccnoHanbHOM o0rnactu npodeccrnoHalbHOM

JesITeTbHOCTH. NeSITeIbHOCTH.

Pe3yabTaThl OcHOBHbIE MOKA3aTeTH @opMbI M METObI KOHTPOJISI U
(ocBOeHHBIC 001IHE H OLICHKH pe3yJbTara OLICHKH

npogdeccuoHaJIbHbIE

KOMIIETCHIIMH)

OK 1. [ToHumaTh CymHoCTh
Y COLMAIBbHYIO 3HAYUMOCTh
cBoeit Oynymeit npodeccun,
IPOSIBIIATL K HEH
YCTOWUYMBBIN MHTEPEC.

YMeTb 1EMOHCTPUPOBATH
HHTEpec K Oyaymeit
npodeccumu.

DKCrepTHOE HAOII0IeHUE U
OIICHKA Pe3yNbTaTOB:

— YCTHOTO OTIPOCa;

— pelieHHs 3a/1a4;

— CO3J1aHUsA IIPE3EHTALUH,
pedeparoB, MPOEKTOB;

— BBIIIOJIHCHU L
CaMOCTOSITENIbHOM paboTHI;

— pa®oOThl Ha NPAKTUYECKUX
3aHATHAX

OK 2. OprannszoBsiBaTh
COOCTBEHHYIO
NesATeTbHOCTh, BRIOUPATh
THUIIOBBIC METOBI U
CIIOCOOBI BHITTOTHEHUS

YMmeTh BBIOUpATh U
MIPUMEHSTh METOABI
CIOCOOBI peLIeHUs
npogeccCHOHANBHBIX 3a]1a4
IIpHU NPOBEJICHUNU

DKcrepTHOE HAOIIOICHUE U
OIICHKA Pe3yJIbTATOB:

— YCTHOTO OTIPOCa;

— pelieHus 3aad,




pod)eCCHOHATIBHBIX 3a71a4,
OIICHUBAThH UX
3 PEKTUBHOCTD U KAaYECTRBO.

MPOPUITAKTHIECKUX
MEpOIPHUITHH;

yYMETh OlICHUBATh

3¢ (HEKTHBHOCTH U KAY€CTBO
BBITTOJTHEHUS
npodeccHoHaABHBIX 33/1ad.

— CO3IaHus MIpE3EHTaLHH,
pedepaToB, MPOEKTOB;
— BBIIIOJIHCHU A

CaMOCTOSITENIbHOM pabOTHI;

- pa6OTBI Ha IIPaKTUUYCCKHUX
3aHATHUAX

OK 3. [Ipunumars peuieHus
B CTAH/APTHBIX U
HECTaHAAPTHBIX CUTYaIHIX
M HECTH 32 HHUX
OTBETCTBEHHOCTb.

YMeTs pemiath CTaHAAPTHBIE
u

HECTaHJIapTHBIC
poeCCHOHATIBHBIX 33aJaul
IIpU IIPOBEICHUH
pOGUIAKTUYECKUX
MEpONPHUITHH.

DKcrepTHOE HAOII0IeHUE U
OIICHKA Pe3yJIbTaTOB:

— YCTHOTO ONpOCca;

— pelieHus 3a/1ad;

— co3laHus Mpe3CHTALUH,
pedeparoB, MPOEKTOB;
— BBITNIOJIHEHUS

CaMOCTOSITENILHOM paboTHI;

- pa6OTBI Ha  IPaKTHUYCCKHX
3aHATHUAX

OK 4. OcymiecTBIATh MOUCK
Y MCIIOJIb30BaHUC
uHpopManuy,
HEeO0OXOaUMOM I

3P PEKTHBHOTO BBITIOTHEHHUS
BO3JIOKCHHBIX Ha HETO
npodeccuoHaIBHBIX 33/1ad,
a TaKk)Ke JUIsl CBOETO
po(heCCUOHATTLHOTO U
JMYHOCTHOTO Pa3BHUTHSI.

YMeTh HaXOOUTh U
WCIIOJIb30BAaTh

MHOOPMAIIHIO TS
3(PEKTUBHOTO BBIOTHEHUS
npodeCCHOHATBHBIX 3a]1ad,
npoeccnoHaNbHOTO U
JUYHOCTHOT'O POCTA.

Ymeet paboTaTh C
HMCTOYHUKAMH WH(OpMALIUN
(yueOHas u MmeToau4ecKas
JUTEepaTypa, MepruoIuIecKue
MEIUIIMHCKUE U3/IaHUS, CETh
WurepHer u ap.)

DKCIepTHOE HAOII0ICHUE U
OIICHKA Pe3yJIbTaTOB:

— YCTHOTO OTpOCa;

— peuieHus 3a/1ad;

— CO3JaHus MIPE3CHTALINH,
pedepaToB, MPOEKTOB;
— BBIIOJIHEHUS

CaMOCTOSITENIbHOM paboTHI;

- pa6OTLI Ha  MPAaKTHUYCCKUX
3aHATHUAX

OK 8. CaMocTOATEIBEHO
OTIPEICIISATH 33 1a91
npohecCHOHATBFHOTO U
JTUYHOCTHOTO PA3BHUTHS,
3aHUMAaThCI
caMo00pa30BaHHEM,
OCO3HAHHO IUJIAHUPOBATH U
OCYIIECTBIISATH TIOBBIICHAE
CBOCH KBaNMH(HUKAIIH.

YMeTh JeMOHCTPHPOBATh
HUHTCPCC K MHHOBAIIUSAM B
obacTu mpodeccHoHaIbHOM
JeSITeIbHOCTH;
JIEMOHCTPHPOBAThH
CTpEMIIEHHUE K
npodeccuoHaTbHOMY U
JINYHOCTHOMY Pa3BUTHIO,
camMo00pa30BaHUIO.
Bnaneer merogamu
OpaTOPCKOT0 MCKYCCTBA.

DKcrepTHOE HAOIIOICHUE U
OIIEHKa Pe3yJIbTaTOB:

— YCTHOTO ONpoca;

— pelieHus 3aiay,

— CO3J1aHUA IIPE3EHTALNM,
pedepaToB, MPOEKTOB;
— BBINIOJIHEHUS

CaMOCTOSITENIbHON paboTHI;
— paboThl Ha MPAKTUYECKUX
3aHSATHSIX

OK 9. OpuentupoBaThCs B
YCIOBUSX CMEHBI
TEXHOJIOTHI B
npohecCuOHANBHOM
NeSITETTHHOCTH.

YMeTb OpUEHTUPOBATHCS B
YCIIOBUSX CMEHBI TEXHOJIOTUI
B podeCCHOHATHHOU
JESTEIHOCTH.

DKCrepTHOE HAOII0IeHUE U
OIICHKA Pe3yJbTaTOB:

— YCTHOTO OTIPOCa;

— pelieHus 3a/ay,

— CO3J1aHUsA IIPE3EHTALUM,
pedeparoB, MPOEKTOB;
— BBIIIOJIHCHU L

CaMOCTOSITENIbHOM paboTHI;
— pa®oOThl HA NPAKTUYECKUX
3aHATHAX




I1K 1.3 Y4yacTBOBaTH B
POBEICHUH MPOPUITAKTUKA
MH(EKINOHHBIX U
HEMH(EKIMOHHBIX
3a00JIeBaHUM.

YMeTh penath NpUKIaIHbIe
3aa4d B 00J1acTH
npodecCuoHAIbHON
NEeSTENIbHOCTH MPH YIaCTUU B
MIPOBEICHUH MPOPUITAKTHKI
MH(EKIIMOHHBIX U
HEUH(EKIIMOHHBIX
3a00JIeBaHUH.

DKCIepTHOE HAOII0IeHUE U
OIICHKA Pe3YJIbTATOB:

— YCTHOTO OIpoca;

— pelieHHs 3a/1a4;

— co3laHus MpEe3CHTALIUH,
pedeparoB, MPOEKTOB;
— BBITNOJIHEHUS

CaMOCTOSITENIbHOM pabOTHI;

- pa6OTBI Ha IIPaKTUUYCCKHUX
3aHATHUAX

IIK 2.1 IlpencraBasiTh
UH(POPMALIUIO B IOHATHOM
JUIs AllMEeHTa BUJE,
OOBACHATH EMY CYTh
BMEILIATEbCTB.

YMeTh NpeacTaBiiTh
MH(GOPMAIIHIO B TOHATHOM
IS TIAlleHTa BUJIE,
OOBSICHATH €MY CYTh
BMEIIATENIbCTB.

OkcnepTHoe HaOI0AeHUE U
OLICHKA Pe3yJIbTaTOB:

— YCTHOTO OIpOca;

— peleHus 3a/1a4;

— CO37aHus IPEe3eHTalNH,
pedeparoB, IPOEKTOB;

— BBIIIOJIHCHU A
CaMOCTOSITENIbLHOM paboTHI;

— pa®oOTbl Ha NPAKTUYECKUX
3aHATHUSIX

[1K 2.2 OcyiiecTBasTh
JIeueOHO-TMarHOCTUYCCKIUE
BMEIIATENLCTBA,
B3aUMO/ICHCTBYS C
y4aCTHUKAMU JIE4eOHOTO
npoiiecca.

YMeTh oCyIecTBIATh
Je4e0HO-TMarHOCTUYECKUE
BMeEIIATENbCTBA,
B3aUMOJICUCTBYA C
y4aCTHUKaMU JIEYeOHOTO
poriecca, YIYuThIBas
3HaYEHUE MAaTEMaTUKHU B
npodeccnoHaTBEHOM
JeSITeIbHOCTH

BKCHepTHOG Ha6J'IIO,I[€HI/Ie nu
OLICHKA PE3YyJIbTATOB:

— YCTHOT'O OIIpOCa,

— peCLICHU 3aJa4,

— CcO3JaHus MIPE3CHTALINH,
pedepaToB, MPOEKTOB;
— BBIIOJIHEHUS

CaMOCTOSITENIbHOM paboTHI;
— pa®oOThl Ha MNPAKTUYECKUX
3aHATUAX

I1K 2.3 CoTtpynHnyats ¢
B3aWMO/ICHCTBYIOIINMU
OpraHM3aLUsIMH U
CITy)0amu.

YMeTb COTpyaHUYATh C
B3aUMOJCHCTBYIOIIUMU
OpraHU3aLMsAMU U CITyKOaMu.

DKcrepTHOE HAOIOIEHUE U
OIIEHKa Pe3yJIbTaTOB:

— YCTHOTO ONpoca;

— pelieHus 3a1ay,

— CO3J1aHUsA [IPE3EHTALUM,
pedeparoB, MPOEKTOB;
— BBIIIOJIHCHU A

CaMOCTOSITENIbHOM paboTHI;
— pa®oOTBl Ha MNPAKTUYECKUX
3aHATUAX

[IK 2.4. ITpumeHsTH
MEANKAaMEHTO3HbIE
CpeCTBa B COOTBETCTBHH C
NpaBUJIAMHU UX
UCIIOJIb30BaHUS.

YMeTb NpUMEHATH
MEIUKaMEHTO3HBIE CPEICTBA
B COOTBETCTBUH C ITpaBUIAMU
UX UCIOJIb30BaHUS.

DKCrepTHOE HAOII0IeHUE U
OIICHKA Pe3yNbTaTOB:

— YCTHOTO OTIPOCa;

— pelieHus 3a/ad,

— CO3J1aHUsA IIPE3EHTALUM,
pedeparoB, MPOEKTOB;
— BBIIIOJIHCHU L

CaMOCTOSITENIbHOM paboTHI;
— pa®oOThl HA NPAKTUYECKUX
3aHATHAX




I1K 3.1 Oxka3siBaTh
JOBpadeOHYIO TOMOIIIb ITPU
HEOTJIOXKHBIX COCTOSTHUSIX U
TpaBMax.

3HaTh U YMETh OKa3bIBATh
JOBpadeOHYIO TIOMOIIIb ITPU
HEOTJIOXKHBIX COCTOSTHUSIX U
TpaBMax.

DKCIepTHOE HAOII0IeHUE U
OIICHKA Pe3YJIbTATOB:

— YCTHOTO OIpoca;

— pelieHHs 3a/1a4;

— co3laHus MpEe3CHTALIUH,
pedeparoB, MPOEKTOB;
— BBITNOJIHEHUS

CaMOCTOSITENIbHOM pabOTHI;
— pa®oOThl Ha HNPAKTUYECKUX
3aHATHUIX

IIK 3.3 B3aumMmoaeicTBoBaTh
C YJICHAMHU
npodecCuoHATbHON
Opurazasl 1 10OPOBOIBHBIMHU
MTOMOITHHUKAMHU B YCIIOBUSIX
YPE3BBIYANHBIX CUTYAIUH.

VYMeTh B3aNMO/ICHICTBOBATH C
YJieHaMUu TIPOo(heCCUOHATTLHOM
Opurajsl 1 100pOBOJIBHBIMU
MTOMOIITHUKAMU B YCIIOBHSIX
YPE3BbIYANHBIX CUTYAIIUH.

DKCHepTHOE HAOII0ICHUE U
OIICHKA PE3YJIbTATOB:

— YCTHOT'O OIpOCa;

— pelIeHus 3a1ad4;

— co3JaHus Mpe3CHTALUH,
pedeparoB, MPOEKTOB;
— BBITNIOJIHEHUS

CaMOCTOSITENIbLHOM paboTHI;
— pa®oOTbl Ha MPAKTUYECKUX
3aHATHUSIX




3. OHeHKa OCBOCHHUA TUCHHUIIIIMHBI

DJIeMeHT @opMBbI M METObI KOHTPOJIsI
M CIUTLINHBI Texkyuuii KOHTPOJIb Py0Ge:xHbIii KOHTPOJIb IIpome:xxyTouHasi aTTecTanus
DopMa KOHTPOJIA IIpoBepsiemble dopmMa KOHTPOJIA IIpoBepsiemble | DopmMa KOHTPOJIA IIpoBepsiembie
yMeHHsl, 3HAHMS, yMeHHsl, 3HAHUS, YMeHUsl, 3HAHNS,
OK, IIK OK, IIK OK, IIK
Pazgen 1 Konmponvnas V1, 31, 34
MarteMaTHYeCcKHH paboma Nel 0K 1,2,3,4
aHaJIn3
Tema 1.1. Yemmuwiti onpoc V1, 31, 34
Oyukuuu. [Ipenen Ipaxmuueckas OK1,2,3
byHKINH. paboma Nel
CamocmosmenvHas
paboma Nl
Tema 1.2 Yemmuwiti onpoc V1, 34
Huddepennmansuoe | [lpakmuueckas OK 2,3,4
HCUYHUCIICHUE paboma No2
Camocmosmenvhas
paboma No2
Tema 1.3. Yemmuwiii onpoc V1, 34
Nuterpanbuoe Ilpakmuueckas OK?2, 4
UCYHCIIEHUE paboma Ne3
CamocmosmenvHas
paboma Ne3
Pazpnen 2 Konmponvnas V1, 32,34
ITocienoBarenbHOCTH paboma Ne2 OK 2
U PsibI
Tema 2.1 Yemmuwiti onpoc V1, 32, 34
[Tpenen llpakmuueckas OK 2
MOCJIeI0BATeNbHOCTU. | paboma Ned
Psiter CamocmosmenvHas

paboma Ned




Paznen 3 Konmponvnasn V1, 33
Onepanuu ¢ paboma Ne3 OK 2,34
MHOKeCTBaMH.
OcHOBHbIE IOHATHS
Teopuu rpagdos.
Tema 3.1 Yemuwiii onpoc V1,33
MHoxecTBa. Ilpaxmuueckasn 0K 2, 3,4
I'padwr. paboma Ne5
CamocmosimenvHnas
paboma NeS
Paznen 4 Konmponvnas V1,32,33
OcHOBBI TEOpUH paboma Ned 0K 1,2,3,4,5,8,9
BEPOATHOCTEN U K 1.3,2.3
MaTeMaTHYeCKOMH
CTATHCTHKH
Tema 4.1 Yemmuwiii onpoc V1,33
OcHOBBI TEOpUHU Ipaxmuueckas OK 1,2,34
BEPOSTHOCTEM. paboma Ne6
Camocmosmenvras
paboma Nob
Tema 4.2 Yemmuwiii onpoc V1,32,33
Maremarnueckas Ipaxmuueckas 0K 1,4,5,8,9
CTaTUCTHKA U €€ poJib B | paboma Ne7 IIK 1.3,2.3
MEJULIUHE U Camocmosamenvras
3/]paBOOXPaHEHUH. paboma Nel
Pazngen 5 Konmponvnas V1,31, 32
OcHOBHBIE paboma No5 0K 1,2,8,9
YHCJIeHHbIE IIK 1.3, 2.1-2.4,
MaTeMaTH4YecKue 3.1,33
MeETO/IbI B
npodeccuoHaILHOU
JAeSITeJIbHOCTH
CpeIHero
MeIHIMHCKOI0
Pa0dOTHHKA.




Tema 5.1 Yemuwi onpoc V1, 31, 32
[Tpumenenue Ilpaxmuueckasn OK 1,2,8,9
MaTeMaTHYECKUX paboma Ne§ [IK 1.3, 2.1-2.4,
METOJ/IOB B Camocmosimenvhast 3.1,33
npodecCuoHaIbHOU | paboma Ne8
JIEATEIIbHOCTH
CpeIHero
MEIHUI[UHCKOTO
nepcoHaa
Tema 5.2 Yemmuwiii onpoc V1,31, 32
[Tpuknannwie 3agauu B | [Ipakmuueckas 0K 1,2,3,4,8,9
obOiactu paboma Ne9 IIK 1.3, 2.1-2.4,
npodeccuoHanbHOM Camocmosmenvhast 3.1,33
NESATETbHOCTH paboma No9
Juacnocmuueckoe 0K 1,2,3,4,8,9 Jugh.3auem V1,31, 34
mecmupoganue IIK 1.3, 2.1-2.4, 0K 1,2,3,4,8.9
3.1 IIK 1.3,2.1-2.4, 3.1,
3.3




4. TunoBble KOHTPOJIbHBIE 3aJaHNSI HJIH MHbIE MATEPHAJIbl, He00X0AMMBbIE /1JI51 OLlEHKU 3HAHM,
YMeHHI U HABBIKOB M (WJIH) ONBITA IeATEJbHOCTH, XapaKTEePU3YIIIHUX 3TANbI (POPMHUPOBAHUSA

KOMIIeTEeHIINii B nmpouecce OCBOCHUA OﬁpaSOBaTeJILHOﬁ MMporpaMmmbl

4.1. TunoBble 3aJaHNS AJI5l TEKYLIET0 KOHTPOJIA
Pa3zgen 1. MaTeMaTnuecKHuii aHAJIN3
Tema 1.1. ®ynxuu. [Ipegen pynkunu
1. IlepeyeHb BONPOCOB /ISl YCTHOTO0, (POHTAIBHOIO ONPOCA:
1) Yro takoe mHOKecTBO? [IpuBearTE IPUMEPHI MHOKECTB.
2) JlaiiTe ompeesieHre YMCIOBOIO MHOXKECTBA.
3) JlaiiTe MOHATHE MIEPEMEHHBIX U MOCTOSIHHBIX BEJIUYMH.
4) Maiite moustue Gpyukiuu. [lepeyrcanTe OCHOBHBIC CBOMCTBA () yHKIIHH.
5) [Jaiite nmonstue npexaena GyHkimu. [lepeuncimue TeopeMbl 0 npeaenax QyHKIHM.

2. 3apanus 1Jis1 AyAUTOPHOI padoThI:
1) Haiiti 0o6acth onpeenieHust 1 00J1acTh 3HAYCHUH () YHKIIHA:

1 2x
| e — 2 ;= x
) x’ ) x+4

3) y=vl-x"; 4) y=vx-1;
5) y=+x’ -4; 6) y=

x4 -1
7) }"(XH)Z‘ 8) y= L
9y =lg(x—2). 1) y = &*.
2) YkazaTh, Kakoil sBIsICTCS JaHHast QYHKIM: a) YSTHOM, 0) HEUYSTHOW B) HM YETHOM, HU HEUCTHOI:
Dy = 2)y=2x;
1
By=x"+4 4) y=—=;
X
o 1.
3yr=x —x; 0) y=—-—:
x° =1
] .
7y y = lghd; §) y=——
x°+1
9y = lled; 10) y=—=7=
1—x7
11} y = 2sinx + ¢cosx; 12) v = alx].
3) Haiitu nepuona GpyHKImH:
1}y =sin2x; 2) y= cos%;
X
3}y =tglx: 4) » =ctg

3. 3agaHus A CaMOCTOSITEIbHON PadoThI:
1) [octpouts rpaduku GyHKIKI:

1) y = sinx + 1, Dy =x"—x;
Hy=x+1 Hy=(x=1%
S)y=&+3), 6)y=—x"
Tyy=2%" 8) ¥y = log,(x — 2).

2) Haiitu npenemns:



Sx+2 3
1) {—rﬂ.?vx-o—l 2) Ll_l‘:'ll(3+ZI+X —41) N

3 lim(dx+2—\fx—])'_ 4) [im[legx);
x—2 A=l

Xt -1

5) llm— 6) lim
\’—»ll2r -1 "’“2){ +]
" .

7) lim)' X = §) lim 2% l;
x=-1 2x-=1 x==2 x+1
1-x* x' -

9y hm : 10) lim
1074 2y -l xS

3) I/Icnonb3y;1 paznosxkeHue GyHKIMI Ha MHOKUTEH, HAUTH MPEeIibl:

-

x_
lim= 2) lim
D A—>3x2—9 2) x5 x? -
3-x x2—9
3) lim———; 4 lIim———;
x=3x3 227 x=3x2 _2x -3
2 2 9,
5) lim x—l; 0) limﬂ.
x=02x% - x =1 yom x* =25

4) HCHOJ’ILSYH I[eJ'IeHI/Ie Ha apryMeHT, HaI/ITI/I MpCacibl:

3x+14x° 2x% -1
1 lim —— 2) lim ————:
J*—>"1+2x+7’}. x=n3x? x|
'{) 1llllﬂ; 4) lim u
xonx" +3x+7 x-n8x +27x% + x
2 2
) o Sxt+x
l . li
) i X+ x % xo) Tx? - x

4. 3apaHus 1J151 IPAKTHYeCKOi padoThI:
1) Haiitu ¢pyHKuuto, 0OpaTHYIO JaHHOIL:
Hy=3x-2; Dy=x+1;

Ny=x" 4) y=+/x-1,

2) Yka3aTh HHTEPBAIIbl BO3PACTAHHS U YObIBAHUS (DYHKIINI:

1y y=x% 2)y=:
L
3) v = sinx; 4) y=—
x
3) I/ICCJ'IC,I[OBaTB Ha HENPEPBIBHOCTD cneﬂyfonme ¢byHKIMU:
)y = Dy =
: l
Hy=2% 4y y= .
)3 Yy=—"75
4) HaiiTi TOYKH pa3pbiBa U YCTAHOBUTH PO/ pa3phiBa:
1 x 2 y= x =16
Y% YT e
et e !
3) J,::sm:vu: 4y y=e*.
X

5) Ipu kakoM 3HaUCHHUHU YUCIia a PYHKIHS OyIeT HeNpPEephIBHOM?
2 mpH X< 2:
ax+2 opu xz2.

6) MccnenoBars Ha HEMIPEPHIBHOCTD U MMOCTPOUTH rpaduK (YHKIHH:



’_Jx npA x <4;
}_1_x+4 npu x >4,

Tema 1.2. IndpepennuaibHoe uCUHCTEHHE
1. IlepedyeHb BONPOCOB JIsl YCTHOTO, (PPOHTAJILHOI'O ONPOCA:
1) Jaiite onpeneneHue MPOU3BOAHON (YHKIHH.
2) Yto noka3bIBaeT MPOU3BOIHAs?
3) B uém 3akir09aeTCst FeOMETPUUECKUN CMBICIT IIPOU3BOTHOM ?
4) ChopMynupyiiTe MEXaHHUECKUI CMBICIT POU3BOIHOA.
2. 3agaHus 1 Ay AMTOPHOM PadoThI:
1) HaiiTit npon3BOAHYIO TaHHON (QYHKIIHU:
a) f(x) =sinx + x?;
0) f(x) =5sinx-a";
B) f(X) = 8x + 2x%-3;
r) f(x) = Vx - 2X;
n) f(x) = cosx-tgx .
2) Pemuts 3agauu:
a) YpaBHeHUe JBMKeHHs Touku mMeeT Bua X(t) =100 + 2 t+ 4t2 + 0,5t° (m). Haiitu 3aBucuMocTs
CKOPOCTH JIBUKEHUSI MaTepHaJIbHON TOYKU OT BPEMEHHU.
6) MaTepnanbHas TOUKa COBEpIIAET rapMOHKMUeckoe Konebanue o 3akony X(t) = 10° + 10% — 10%?,
rae t- Bpems B yacax. Haifitu ckopocts pocTta nonmyssiuuu npu t =2 u.
B) 3aBUCUMOCTb MEX/y KOJIMUECTBOM BellecTBa Q, HOIy4eHHOM B HEKOTOPO XUMHUECKON peaKIiH,
1 BpeMeHeM t Beipakaercs ypapHenuem: Q = 100t + 10e. OnpeemuTh CKOPOCTH PEAKIIHUH.
3. 3agaHus I CaMOCTOSITEIbHOM PadoThI:
Bapuanm 1
1.Touka ABMXeTCs MPAMOIMHEHHO 110 3aKoHy X (1) = 2t2 — 6t + 5, rue x (t) m3mepsiercs B M, Bpems t
- B cekyHaax. Haiinure ckopocTh B MOMEHT BpeMmeHu t =2 c.
2. Uccnenyiite GpyHKINIO y = 2X — 5 HA MOHOTOHHOCTb.
Bapuanm 2
1. Touka JABMXKeETCs MPAMONHHENRHO Mo 3aKoHy X (1) = 3t2 — 4t - 1, rae x (t) u3mepsercs B M, Bpems t
- B cekyHaax. Haiinure ckopocTh B MOMEHT BpemeHu t =3 c.
2. Uccnenyiite GyHKINIO y = - 3X — 4 Ha SKCTPEMYM.
Bapuanm 3
1.Touka ABMXETCs MPAMONMHENHHO Mo 3aKoHy X () = 3 — 4t — 5t% rie x (t) m3mepsiercs B M, Bpems t
- B cekyHaax. Haiinure ckopocTh B MOMEHT BpemeHu t =1 c.
2. Uccnenyiite pyHkuuio y = 3 — 4X Ha MOHOTOHHOCTb.
Bapuanm 4
1.Touka JBMXKeTCA NPAMOJIHHEHHO 110 3aKkoHY X () =1 + 4t — 23, re x (t) u3mepsercs B M, Bpems t
- B cekyHaax. Haiinure ckopocTs B MOMEHT Bpemenu t =1 c.
2. Uccnenyiite pyHKIMI0O y = 3 — 4X Ha 3KCTPEMYM.
Bapuanm 5
1.Touka ABMXKETCS MPSIMOIMHEHHO 110 3aKOoHY X (t) =t + 2t2 - 3t%, re x (t) u3Mepsiercs B M, Bpems t -
B ceKyHJ1ax. Haiinure yckopenue B MOMEHT BpemeHu t = 2 c.
2. Uccnenyiite GpyHkmuio y = x> — 3X Ha MOHOTOHHOCTb.
Bapuanm 6
1.Touka JBHKeTCS TIPSAMOTHHEHHO 110 3aKoHy X (1) = 0,5t2 + 3t + 2, T x (t) u3MepsieTcs B M, BpeMs
t - B cexynnax. Halinure yckopeHne B MOMEHT BpeMeHu t =1 c.
2. Uccnenyiite GpyHKIHIO y = X2 — 4X Ha OKCTPEMYM.
Bapuanm 7
1.Touka ABMXKETCS MPSIMOJIMHEHHO 110 3aKOHY X (t) =5t3 - 3t> + 1, rae x (t) usMepsiercs B M, Bpems 1 -
B ceKyHJax. Haiinure yckopenue B MOMEHT BpemeHu t = 1 c.



2. Uccnenyiite pynkumio y = 3x% — 2X Ha MOHOTOHHOCTS.

Bapuanm 8

1.Touka JBIKETCS IPAMOIMHENHO 10 3aKony X (t) =4t% - 2t?, rie x () usmepsercs B M, Bpemsd t - B
cekyHaax. Haitgure yckopenue B MOMEHT BpemeHu t = 2 c.

2. Uccnenyiite GpyHkimio y = 3x% — 2X Ha SKCTPEMYM.

Bapuanm 9

1.Touka fBUKETCS MPAMOIMHEHHO 1o 3aKoHy X (t) =0,5t%+ 3t + 2, rae x (t) m3mepsercs B M, Bpems t
- B ceKyHJ1ax. Yepe3 Kakoe BpeMsi Mocjie Havalla IBHXKEHUsI CKOPOCTh Tela OKakeTcs paBHOM 15 m/c?
2. Uccnenyiite GpyHKmio y = 9x —X3 Ha MOHOTOHHOCTb U IKCTPEMYM.

Bapuanm 10

1.Touka ABUKETCS MPSAMOIMHENHO Mo 3akony X (1) =4+ 3t — 0,5t%, rae x (t) u3mepsieTcs B M, Bpems t
- B ceKyHax. Yepes kakoe BpeMs I10clie Havaja JIBH)KEHUS TEJIO OCTaHOBUTCS?

2. Uccnenyiite dpynximio y = X* - 4x3 + 20 Ha MOHOTOHHOCTb U KCTPEMYM.

Bapuanm 11

1./lokaxxure, 4TO YCKOPEHHUE TEJIA, ABHXKYILETOCs 110 3aKOHY

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

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

4. 3apanus 1J1s1 IPAKTHYeCKOi padoThI:

1. HaiiTi npon3BoAHBIE CIeyOMUX (yHKINI:

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

2) y =1/2x-1 4) y=x%/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. Pemnts 3amaumn.

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

2) MarepuanbHas TOUKa COBEpIAeT FApMOHUUECKOe Konebanue 1o 3akony X(t) = 2sin2zz. Haiitu
CKOpPOCTh TOYKH B MOMeHT t = 0,5 c.

3) Pasmep nomynsanuu 6akTepuil onpenensercs hopmymnoit P(t) == 10° + 10% - 1032 rae t - Bpems
B yacax. Haiitu ckopocTs pocTa nonmymsiiuu npu t =2 u.

4) KoHIeHTpalysl pacTBOpa U3MEHSETCS B TCUCHUE BPEMEHH 110 3aKOHY:

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

6) 3aBHCHMOCTh MEXKAy KOJMYECTBOM BemecTBa Q, MONyYeHHBIM B HEKOTOPOH XUMHYECKOM
peakiuu, W BpeMeHeM t Bepakaercss ypaBHeHmem: Q = 100t + 10e?. Omnpenmenuts CKOpOCTBH
PEaKIMH.

3. Haiitu Touku neperuba rpadukoB GyHKINN:

1) y=x3-6x2+x;2) y = 2x4/1+%%;

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

5)y = x? + 432/x; 6) y = x/2 + 2/X.

4. HUccnenoBaTh U MOCTPOUTDH rpapUKU PYHKIIMIA:

1) y=x3-12x+5; 2) y =x*- 10x? + 10; 3) y = X + 2/x - 5/x%; 6) y = X?Inx; 4) y = X2 - 2Inx;

5)y =x-2.

5. MarepuanpHas TOYKa COBEpILIAET TapMOHUYECKOe KonebaHue 1mo 3akony X(t) = 2sin2zs. Haiitu
CKOPOCTh TOYKH B MOMEHT t = 0,5 c.

6. Pasmep momynsuu 6akTepuii onpenenserca popmymnoit P(t) = = 10° + 10% - 10%2 e t - Bpems B
yacax. Halitu ckopocTs pocta nomymnsuuu npu t = 2 4.



7. KoHIIeHTpaIus pacTBOpa U3MEHSICTCS B TCUCHUE BPEMEHH 110 3aKOHY:

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

8. 3aBHCHMMOCTH MEXAy KOJMYECTBOM BelecTBa Q, MOJYyYEHHBIM B HEKOTOPOH XHUMHYECKOU
peaKkiuu, M BpEeMeHeM t Bepakaercsi ypaBHeHmeM: Q = 100t + 10e?. Omnpenmenuts CKOpOCTH
peaKInH.

9. Haiitn muddepennman Gyakmuu:

1)y =3x32) y = 2sinx;

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

5) y = x°cosx; 6) y = Inxsinx;

7)Yy =x/x%+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

K reme «@yHKIMM HECKOJIBKUX IIEPEMEHHBIX. YacTHBIE IPOU3BOIHBIE)

10. HaiiTu yacTHbIe TPOU3BOAHBIC (DYHKIIMH M MOJHBIN TuddepeHman

byHKIMNU:

1) z = X%+ 5y; 2) 7 = x+y?/2;

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

5) z =8e¥; 6) z = In xly.

Tema 1.3. UHTerpasibHoe MCYNCIEHHE.

1. IlepedyeHb BONMPOCOB [JIs1 YCTHOT0, GPOHTAJIBLHOIO ONPOCa:

1) Jaiite onpenenenue nepBoodpasHon GyHKIINH.

2) Yto Takoe HeonpeAeaEHHBIN HHTETpa?

3) ChopmyaupyiiTe MOHATHE «OTPEACACHHBIN HHTETPAI»

4) TIpuBeauTe MPUMEPhI PAKTHYESCKUX 337134, JUTS PEIICHHUS KOTOPBIX MPHUMEHSICTCS ONPeICTEHHbIH
HWHTETPAI

2. 3agaHus AJs ayIMTOPHOH padoThI:
1) HaiitTi HeonpeaeTICHHbIH HHTErpa:
a) | (x — 2)%dx; 6)]cos(3-2x)dx; B)J3e®dx);r) | (3x%—2x + 4)dx; x)]sin2xdx; e)[3e *dx.

2) HaiiTu onpeneneHHbI HHTETpaJL:

2 2 2 2 0

a) [(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;

3. 3amaHus AJ1 CAaMOCTOSITeJIbHOW padoThI:
Heonpeneaénnbiii HHTErpaJj

Bapuanm 1

Haiitn maTerpanst: a) | (x — 2x° + 3)dx; 6) | cos3xdx; B) | e * dx
Bapuanm 2

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

Haiitn maTerpanst: a) | (x* — 4x% + 3x)dx; 6) J2cosxdx; B) [ e * dx
Bapuanm 4

Haiitn maTerpanst: a) | (x — 2)*dx; 6) [ cos(3 - 2x)dx; B) | 3e & dx
Bapuanm 5

Haiitu maTerpanst: a) | (3 — 2x)%dx; 6) | cos(3x - 2)dx; B) | 3e 2% dx
Bapuanm 6

Haiitu marerpanst: a) | (2 — 3x)°dx; 6) | (sinx/2 - cosx/2)%dx; B) [ 3e *~*° dx



Bapuanm 7
Haiitu nnTerpanst: a) | (4 + 5x)*dx; 6) | cos(x/4 - 2)dx; B) [ 3e 1~ dx

2. OnpenenéHHbIH MHTErPaJl U ero NPpUMeHeHHe)

Bapuanm 1

1. BeraucauTs miomaas GUrypsl, OrpaHUueHHON JIMHUAMU Yy = - 3X, y =0 u x =2

2. CKOpOCTh JIBMXKEHUS TOUKH U3MEHSETCS M0 3aKoHy V = 4t + 3 (m/c). Haiiaure myTh, npoiiieHHbIN
TOYKOM 32 4 C OT Ha4yaJ1a JBUKEHUS.

Bapuanum 2.

1. BeruucauTs miomaas GUrypel, OrpaHUuEeHHON JIMHUAMU Yy = 2X, y=0u x = - 3

2. CKOpOCTb JIBIKEHHS TOUKH U3MEHsAETCs 110 3aKkony V = 3t2 + 12 (m/c). HaiiuTe myTh, OpoiiieHHbIit
TOYKOM 32 2 C OT Ha4yaJla JBUKEHUS.

Bapuanm 3.

1. BBIYHCIUTS TUIOMIAb (GUTYPHI, OTPAHUYECHHON JIMHASIMH y = X2, X =0 1 X =3

2. CKOpOCTb IBHKEHHUSI TOUKH U3MEHSIETCS 110 3akoHy V = 3 + 12t (m/c). HaiinuTe myTh, mpoiiAeHHbIN
TOYKOM 32 3 C OT Ha4yaJla JBUKEHUS.

Bapuanm 4.

1. BeruncnuTh miomaas GUrypbl, OrpaHU4eHHON JIMHUAMUA Yy = -2X, y=0u x =- 3

2. CKOpOCTb JIBUKEHHS TOUKH U3MEHSETCs 110 3aKoHy V = t2 + 12t (m/c). HaiiauTe myTh, IpoiiIeHHBIIA
TOYKOM 32 2 C OT Ha4yaJla JBUKEHUS.

Bapuanm 5.

1. BoI4MCIIUTD II0MAb GUIyphl, ONPAHUYEHHON MIMHUAMA Y = X2+ 1, y = 0,

x=-1,x=2

2. CKOpOCTb JBWKEHMSI TOUKM H3MEHsSEeTCs 1o 3aKoHy V = 3t° + 12t (m/c). Haiigure myTs,
IIPOMICHHBIN TOYKOU 3a TPETHIO CEKYHAY JBUKCHUS.

Bapuanm 6.

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

2. CKOpOCTb JBMKEHHS TOUKH H3MEHSETCS 10 3aKoHy V = 9t? - 8t (m/c). Haiinure myTh, npoiiaeHHbIit
TOYKOM 32 YETBEPTYIO CEKYH/Y JBUKECHMUSL.

Bapuanm 7.

1. BeraucuTs m10maas GUTYphl, OrpaHHUeHHON THHUAME Y = X2, y = 2 - X

2. CKOpOCTb IBIKEHHS TOUKH M3MEHSeTCs Mo 3akoHy V = 12t - 3t? (m/c). Haitaure myTs, npoiiieHHbIit
TOYKOW OT Hayasia JABM>KEHUS 10 €€ OCTaHOBKHU.

Bapuanm 8.

1. BeraucmuTs miomaas GUTyphl, OrpaHHUeHHOH IMHIAME Y = X2, Y = X + 2

2. CKOpOCTB IBIKEHHS TOYKH M3MEHSAeTCs Mo 3akoHy V = 18t - 3t? (m/c). Haitaure myTs, npoiineHHbIit
TOYKOW OT HayaJia JABM)KEHHUS 10 €€ OCTaHOBKHU.

4) 3agaHus 1J151 IPAKTHYEeCKOH padoThI:
1. HaliT HeonpeieneHHbIi MHTErpat:
1) J 2x%dx; 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.

HaiiTi MHTErpaibl METOIOM 3aMeHsI mepeMenHoit: 1) [N2x + 1dx; 2) [(1 + 5x )* dx;
HaiiTi MHTErpagsl MeTOAOM HMHTerpupoBanms mo wactsv: 1) J(x2-3x + 2)cosbxdx; | x In xdx;
[xcosxdx; [x3Inxdx; [ xe*dx; [ x2sin2xdx; | xe*dx; [ x sin xdx.

2) [ x In xdx; [ x cos xdx; |x®In xdx; [ xe*dx; [x%sin2xdx; [ xe*dx; | x sin xdx.
2. Haiitu onpenesneHHbI HHTErpadl:

2 2 2
a) '[(3X2 —4x+5)dx; 6) I(l—3X2)dX; B) I(3X2 —4x+5)dx; r) fEOBCOS 3xdx;
0 ) 0 4

5. Beruncnuts miomaay Gpuryp, orpaHH4eHHbIX JTUHUSIMU:

1)y=x2+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=-
7y=5x,y=0,x=2;8)y=3x-1,y=0,x=2ux=4.

6. Berunciuth miomiaas GUrypsl, OrpaHHYEHHOM JIMHUAMA y = X2+ 1,y = 2.
7. CKOpOCTb JIBUKEHHS TOUKU U3MEHsAETCs Mo 3aKoHy V = 9t - 8t (m/c). Haiinure myTs, npoiineHubIit
TOYKOU 32 YETBEPTYIO CEKYHIY BUKCHHUSL.

Paznea 2. IlocienoBaTe/ ibHOCTH M PSABI
Tema 2.1. Ilpeaesn nocienoBaTejibHOCTH. Psabl.

1. [lepeyeHb BONPOCOB JIsl YCTHOTO, (PDPOHTAJIHLHOTO ONpoca:

1) [Jaiite onpenenenue npeaena GyHKIHH.

2) Yto Takoe «IlepBhlii», «BTOPOI» 3aMedaTeIbHbIEC TPEACITbI?

3) ChopmyaupyiiTe aIrOpUTM BBIYUCICHUS IIPE/ea.

4) Chopmynupyite CriocoObl paCKPBITHS HEONMPEAETEHHOCTH O/l 3HAKOM Ipejiena

2. 3ajaHus 1JIA ayIUTOPHOI padoThI:

. 6 7
a)|lm—2+—3;
I']A)aon n

X% + X

0) lim
)X—>f3 X3 +2x

. 5+n°-2n%
B) lim=———
noe 3n° +6

1) Iirnzx2 +3x-7.

X—>—
3. 3aiaHus A1 CAaMOCTOSITeJIbHOI PadoThI:
Brruuciaenue npegesa pyHkuumn

3sin x
1. Beraucnute nipenen gynkmun: a) lim (x3 — 2x2 + 4x — 1); 6) lim
x—-1 x—0
: 3 au2 . 2sinx
2. Beruncnute npeaen ¢pynkiuu: a) lim (2x° — 3x°+ X -2); 06) lim
x— 1 x—0
4sin3x
3. Beruucnute npesen ¢pysxmumu a) lim (2 — 3X + x2 — 2 x%); 6) lim 3X
x—1 X — 0
5sin4x

4. Beraucnute ipenen Gpymakmum: a)lim (3+ 4x - x2—x%); 6) lim 4x
Xx—2 x—0
5. Beraucnure npezen ¢ynxmuu: 6) lim 9 - x2 6) lim 3sin 2x
x—3 x— 0
3-X 4x
6. Beraucnure npezen ¢pynxiumu: a) lim 49 - x%; 6) lim 2sin 4x
x=7 7 -x x=0 7y
7. Beranciure npenen gpyskmmn: a) lim  x2 - 36; 6) lim 7sin 6x
=0 g+x 0 3x



8. Berunciure npenen gpyskuuu: a) lim  x% — 8x +15; 6) lim 3sin 11x
x—5 X 2 _ 25 x—0 7X

9. Berunciure npenen gyskrmu: a) lim  3x% —8x +4; 6) lim 5sin 9x
X=2 5x?-14x+8  *70 11Ix

4. 3apaHus Uil NPAKTHYECKOH padoThI:
1. HaiiTi 1ociIe10BaTenbHOCTD YHCEN, 331aHAYI0 GOpMYIIOit: a) Xn = 1 + 1/n; 6) Xn = N%; B) Xn = 1/n.

2 2
n n
2. Hanucatp nathb IEPBBIX YWICHOB IMOCJIICA0BATCIIbHOCTH: {2n+ 1 }, {2n+ 1}

3. Hammcarp popmyity o0mIero uieHa YiCIOBBIX TOCIEI0BATEIIBHOCTH:
1)1/2,2/3,3/4,...;2)2,11/2,11/3, ..;

3)2,11/4,11/9,..; 4) 1/2, 3/2%,5/23, 7/2%,...

4. ViccnenoBaTh Ha CXOJIMMOCTD PSiA:

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

5. HCCJ’I@I{OB&TB Ha CXOJUMOCTD P OECKOHEUYHOH FGOMeTquCCKOﬁ IIporpeccuun
mpu |q| <1. 1+q+g’+..+q"+..

6. UccnenoBaTh Ha CXOIUMOCTD PSAJI:

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

7. HOKaSaTb, 4To IIpH N — 00 MOCJIEA0OBATCIILHOCTE

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

5x +2 x2 x2 —
8. Haiitu ipenensr: a) llm ;6) 1 ; B) lim ; T) lim =
3 3x+1’ x—>0 2x2 +1 x—>0 1+2x2 x-1 X
0. I/Icnonb3yﬂ pa3110>1<eH1/1e (YHKIIUY HA MHOXKHUTEITH, HAUTH MPEICITBI:
1- .ox%-1
a) 11m 0) l im=—~ ;B) lim———; r) lim
3 x2 -27’ x—01+2x2 x>1 x3
10. I/Icnom,3y;1 I[eJ'IeHI/Ie Ha apTyMEHT, HAUTU TIPeIebl:
. 3x + 14x? . 2x2% -1 . ox— x% -9
a) lim ————; 6) lim ———; B) lim ——; r) lim —
x—00 1+ 2x + 14x2 x—o00 3x%2 —x —1 x5 x2 -5 x—3x%2-2x-3

Pa3nen 3. Onepannu ¢ MHokecTBaMu. OCHOBHBIC IIOHAATHS TEOPHH IPagoB.
Tema 3.1. MuoxecrBa. I'padml.

1. IlepeyeHb BONPOCOB JIsl YCTHOT0, GPOHTAJIBLHOIO ONPOCa:

1) OObBsiCHHUTE CYTh HOHSITHUS «KMHOKECTBOY, TIEPEUNCIIUTE BBl MHOKECTBA.

2) Kakue omeparuu HaJl MHOKECTBAMH MOYKHO BBINIOJHATH? [laiiTe onpeneneHre o0beMHEHHUS U
IIEPECEYEHHS] MHOXKECTB.

3) OOBsCHUTE CMBICI TOHATHIA «IIEPECTAHOBKA», «pa3MEIICHUE», «coueTaHue». B 4éM OCHOBHOE
OTJIMYHE COUETAHUS U pa3MeELICHUs?

4) Yro HazwpiBaeTcs rpadom. Bumsl rpadoB u oneparuu HaJi HUMH.

2. 3amaHus AJIA AyAUTOPHOI padoThI:

1. Ha mkonpHOM ciapTakua/ie Kax/aplii u3 25 ydeHukoB 11 kiiacca BBIOTHII HOPMATHUB UIIH 10 Oery,
WIH 110 IpbDKKaM B BbICOTy. O0a HOpMaTHUBa BBIIOJHUIN 7 4eloBeK, a 11 y4EeHHKOB BBINOIHUIN
HOpMATUB 1O Oery, HO He BBINOJHWIM HOPMAaTHB IO IMPBDKKaM B BBICOTY. CKOJBKO YYEHUKOB
BBITIOJTHUJIM HOPMAaTHUB:

a) mo oery;

0) 1Mo IPBDKKAM B BBICOTY;

B) 10 IIPBIKKAM IIPH YCIIOBUH, UTO HE



BBHITIOJTHEH HOPMATHUB 110 Oery?

2. U3 52 crynmenroB 23 coOuparotr 3HaukH, 35 coOuparoT Mapku, a 16 — W 3HAYKH, U MapKHU.
OcTtanbHble HE YBJIEKAIOTCA KOJUIEKIMOHUpPOBaHMEM. CKOJIBKO CTYIAEHTOB HE YBIIEKAOTCS
KOJUIEKIIUOHUPOBAaHUEM?

3. Kaxpiit U3 CTY/IGHTOB IPYIILI B 3MMHHAE KaHUKYJIBI POBHO JBa pa3a ObUT B TeaTpe, MOCMOTPEB
crektakiu A, B uiu C. [Tpu stom cnekrtakiu A, B, C Buaenu coorBeTcTBeHHO 25, 12 u 23 cryneHTa.
CKOJIBKO CTYICHTOB B Tpyre?

4. B Bockpecenbe 19 cTyAeHTOB Halllel rpyIibl MOOBIBAIM B TuIaHeTapuu, 10 — Ha KoHIEpTE U 6 —
Ha cTaauoHe. [nanerapuii U KOHLIEPT NOCETHIIM 5 CTYJEHTOB; IJIAHETAPUN U CTAJUOH - 3; KOHLEPT
U cTaiuoH - 1. CKOJbKO CTYJICHTOB B HAIlIel TPyIINe, €CJIM HUKTO HE YCIIeN MOCETUTh BCE TPU MECTa,
a TpU CTYAEHTA HE IIOCETUJIM HU OJIHOTO MecTa?

5. 3 100 cTymeHTOB, OTIPABIISIONIUXCSA B 03J0POBUTEIBHBIN MTAHCHOHAT, KaTaThCcs Ha CHOYOOpie
ymeroT 30 pebst, Ha ckeiTOOpae — 28, Ha poymkax — 42. Ha ckeiitOopae u Ha CHOyOOpae yMeroT
Katathcsl 8 pedAaT, Ha ckelTOOpAe u Ha ponukax — 10, Ha cHOyOOp/e U Ha poJIMKax — 5, a Ha Bcex
Tpex — 3. CKOJIbKO pedsAT HE YMEIOT KaTaThCsl HU HAa CHOYOOp/ie, HM Ha CKeUTOOp/Ie, HU Ha POJIHKaX?
6. Cobpasock 6 0XOTHUKOB U 9 pribakoB, a Bcero 10 yenoBek. Kak 310 MoxeT ObITH?

7. B xmacce 35 yueHukoB. 20 4ellOBEK MOCEMIAI0T MaTEMATUIECKHA KPYKOK, 11 — Oronmorndeckuid.
10 uenoBek He MocemarT KPYKKoB. CKOJIBKO OMOJIOrOB YBJIEKAeTCSI MaTeMaTHKOM?

3. 3amaHus 1J1s1 CAaMOCTOATEIbHON padoThI:

1. B marasmae moObBaio 65 dYenmoBeKk. VI3BeCTHO, YTO OHU KYNMWIH 35 XOJOIWIBHHUKOB, 36
MUKPOBOJHOBOK, 37 TeneBu3opoB. 20 Kynwid XOJOAWIBHUK W MHKPOBOJHOBKY, 19 -
MUKPOBOJTHOBKY M TEJEBU30p, |5-XOJOAMIBHUK U TE€JIEBU30p, @ BCE TPU MOKYIKUA COBEPIIUIN TPU
4enoBeKa. bl 11 cpein HUX MOCETUTENb, HE KYIMUBIIHI HUYEro?

2. B rpymrie 40 genoek. Urparot B 6ackeT00I1 26 4eIIOBEK, 3aHUMAIOTCS IUIaBAHUEM - 25, XOIAT Ha
JpDKax - 27. OJHOBpEMEHHO 3aHUMAIOTCA TJIaBaHHeM U 6ackeT0osioM - 15, 6ackeT00I0M U TbKaMU
- 16, nmnmaBanueMm u JibbkaMu - 18. OuH 4emoBeK 0CBOOOXKIEH OT 3aHATHIA 110 GU3KYIbTYpe. CKOIBKO
YeNIOBEK 3aHMMAETCs BCEMH yKa3aHHBIMU BHaMu criopTa? CKOJIBKO YeJIOBEK 3aHUMAETCs TOJIBKO B
OJIHOW CITIOPTUBHOM CEKITUHN?

3. 13 100 genoBek 85 3HAIOT aHTIUHCKUN A3bIK, 80 — UCITaHCKUM, 75 — HeMelkui. Bece BmageroT mo
KpaiiHe Mepe OJHUM HMHOCTPAHHBIM S3bIKOM. Cpeu HUX HET TaKUX, KOTOPhIE 3HAIOT TOJIBKO JIBa
WHOCTPAHHBIX $3bIKa, HO €CTh BIajcIolue Tpems s3blkamMu. CKOJBKO YEJIOBEK 3HAIT TpH
MHOCTPAHHBIX SI3bIKa?

4. 3agaHus 1Ji1 NPAKTHYECKOH padoThI:

1. Jauer muokectBa A1 = {a, b, c}; A2= {c, d, e, f}; U= {a, b, c, d, e, f}. OcymectButs Hax
MHOECTBAMHU OTNIEpAIHN O0BEAMHEHUS, TIEPECEUCHUsI, PA3HOCTH, JOTIOJTHEHUSI.

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

3. B sHBape craprimas MeicecTpa OTIENEHHUS MOJy4Hia Je3MH(UIIUPYIOINE CPEeICTBA: anMajes,
OaKTeKINH, OpUIUTHAHT, YIbTpagoH. B deBpane: ynbrpanon u runojae3. CocTaBUThH JBAa MHOXKECTBA:
Ne3uHPUIUPYIOIINUE CpeacTBa B siHBape U (epasie. Halitu mepeceuenne u 0ObEIMHEHHE ITHX
MHO’KeCTB. BbImucarh moydeHHbIe MHOKECTBA.

4. Tlyctp 3amaHo yHuBepcampHoe MHOXKecTBo U = {A, # F, A, @}. MuoxectBo B= {A, A}.
Haiitu B - nomonmnenne MHOXkecTBa B 1o  yHuBepcampHOoro wmHokectBa U. Hailith pa3HOCTB
muoxectB U\B.

5. JlaHbl 1Ba MHO>KE€CTBAa CHMIITOMOB:

6. A = {00xb B ropJie, BEICOKas TeMIiepaTypa, ciadbocTs }; B = {kamenb, BEICOKas TeMIeparypa}.
Haiitu pasnoctp MHOXecTB A\B 1 B\A. CpaBHUTh MOJIydeHHBIE MHOXXECTBA. YTO MOTYT O3Ha4aTh
MOJIy4eHHbIE MHOXKECTBA?

7. 3a1aHO0 MHOYKECTBO aMUHOTICHUITWILTUHOB: A = {aMIUIIWIUTNH, AMOKCHUIIUIIINH, OaKaMITUIILTUH,
nuBaMnuIIIMHP }. COCTaBUTH 5 pa3NUYHBIX MTOJAMHOYKECTB TOTO MHOYKECTBA.

8. C momomrsio quarpamm Ditiiepa-BeHHa 1oka3aTh 3aKOHBI ITOTJIOMICHUS:
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XUMXNY)=XuXN(XUY)=Xu3akoH TUCTPUOYTHBHOCTH:
XNYuz)y=XNY)u(XN2z

9. SIBnsercs mu Touka Ha TIOCKOCTH rpadom? JIBe Touku? OTpe3ok?
10. Yem otnmnuatorcs rpadsl G1 u Gz, n3o0pakeHHbIe Ha pucC. 17

a,

Puc.1

3. 306pa3uth B BUIE OPHEHTUPOBAHHOIO rpada CBOM BUEPAIIHHE MEPEMEILICHHS 110 TOPOIY: W3
J0Ma B yueOHOE 3aBEJICHHME, B Mara3svH U T. JI. U CHOBa JoMoit. Onwucars Tum rpada. Ssisercs nu
noctpoeHHbIi rpad momHbM? CBs3HbIM? [IpuBeCcTH TpUMEpHI MyTEH ¥ KOHTYPOB B MOCTPOSHHOM
oprpade.

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

vl (‘ r) V:
v, O ) v,
Puc.2

5.Ha puc. 2 wusobpaxen rpad G.Iloctpouts 6 mo0bix mnoxarpagos rpada G. Onpenenutsb
UKIIOMaTH4deckoe 9uciio rpada G.

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

7. CKOJNIBKMMH CIOCO0aMH MOKHO Pa3JIOKUTh 6 IIBETHBIX KapaHjaalleld B KopoOKe B OJIUH psia?

10. Haiitn nepeceueHue CIeIyIONIINX MHOXKECTB:

A={1,2379}

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

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

8. Jlanbl qBa yncnoBbix npoMexxytka: [—7; 0] u [-3; 5]. Haiitu ux o0beanHeHue.

Paznen 4. OCHOBBI TeOPUHU BEPOSTHOCTEH 1 MATEMATHYECKON CTATUCTUKH
Tema 4.1. OcHOBBI TEOPHHU BePOSITHOCTEI.

1. IlepeyeHb BONPOCOB /ISl YCTHOT'0, (PPOHTAILHOIO ONPOCA:

1) [NosicHuTe CyTh MOHATHIA: COOBITHS, COBMECTHBIC W HECOBMECTHBIC COOBITHS, IOCTOBEPHBIC H
HEBO3MOXKHbIE COOBITHSI.

2) JlaiiTe KIIaCCHYECKOE OIPE/ICIIEHUE BEPOSITHOCTH.

3) ChopmynupyiTe TEOpEMBbI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH.



2. TectupoBaHue
Bapwuanr 1.

1. CKOJBKHUMH CITOCOOAMHU MOYKHO COCTABUTh PACIIHCAHUE OJHOTO y4eOHOTO JTHS U3 5 pa3iIuyHbIX
YPOKOB?
1) 30 2) 100 3) 120 4)5

2. B 11«by» kmacce 32 yuamuxcs. CKOTBKUMH CIIOCOOaMH MOKHO cpopMHUpOBaTh KOMaHIy U3 4
YEJIOBEK /IS Y4acTHsl B MAaTEMaTUUYECKON oJluMnuae?

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

3. CKOJIBKO CYIIECTBYET PA3JIMYHBIX JBY3HAYHBIX YHCEN, B 3aIIMCH KOTOPBIX MOXHO 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 ssmuke HaxomuTcs 45 mapukoB, u3 KoTopsix 17 6ensix. [Torepsnu 2 e 6enpix mapuka. Kakosa
BEPOSATHOCTH TOT0, YTO BHIOpAHHBIN Hayra Mmapuk OyneT 6enbim?

1) 1 2y L 5 3 4y 10

45 43 45 45
6. EpOC&I-OT TPHU MOHCTEI. KakoBa BCPOATHOCTB TOT'O, UTO BBIINIAAYT ABA OpJia U O/JTHA pemKa?
1) % 2) 05 3) 0,125 4) %

7. B nenexno-semeBor jorepee Ha 1000000 OumneroB 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 pa3IMYHBIX MSITH3HAYHBIX YUCET MOXHO COCTaBUTH U3 1udp 1, 2, 3, 4, 5?
1) 100 2) 30 3) 5 4) 120

2. meroTcss TOMUAOPHL, OTypliibl, JIYK. CKOJIBKO pa3IMYHbIX CalaTOB MOXHO MPUTOTOBUTH, €CIIH B
Ka)KJIbIN caylaT JOJDKHO BXOJUTH 2 Pa3IMYHbIX BHJIa OBOIICH?

1) 3 2) 6 3) 2 4) 1
3. CkoapKuMH criocobaMu U3 9 yueOHBIX MPeIMETOB MOKHO COCTABUThH paclucaHhe y4eOHOro JHs
13 6 pa3aM4HBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450

8!
4. Beruucaure: 6

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

5. B urpansHoii konone 36 kapt. Hayran BeiOupaercs ogna kapra. KakoBa BepoSTHOCTb, YTO 3Ta
KapTa — Ty3?



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

7. B xop3une nexat rpudsl, cpean kotopbix 10% o6ensix 1 40% peokux. KakoBa BepoSTHOCTH TOTO,
YTO BHIOPAHHBIN IPUO OCIBINA WU PHIKUI?
1) 0,5 2) 0,4 3) 0,04 4) 0,8

Bapuanr 3.

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

2. CKoJIBKO AMaroHajgel UMeeT BbIMYKJIbIM CEMUYTOIbHUK?

1) 30 2 2 3 14 4) 7

3. B ¢yr6onpHON komanzme 11 udenoBek. HeoOxommmo BbIOpaTh KamWTaHa W €r0 3aMECTUTEIIS.
CKONBKMMHU cIOCO0aMH 3TO MOXHO CJIeNIaTh?

1) 22 2) 11 3) 150 4) 110
4.C 6o "
. COKpaTuTe ApoOo0b:
P PO )
n 1 2
1 1 2 — 3 — 4y =
) ) n+1 ) n+1 ) n+1

5. KakoBa BepOsITHOCTb, YTO MPU OJJHOM OpOCKE UTpaIbHOr0 KyOHKa BbIa/laeT YUCIIO OYKOB, PAaBHOE
YETHOMY YHUCILY?

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

6. Kars u Ans numyT quktadT. BepostHocTs Toro, uto Karsg gonyctut omubky, cocrasiser 60%, a
BEPOATHOCTH OMNOKK y AHM cocTaBisieT 40%. HaiiTi BEpoSITHOCTB TOT0, 4TO 00€ A€BOYKU HAMUIIYT
IHUKTaHT O€3 OMINOOK.

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

7. 3aBox BeITycKaeT 15% mpoaykuuu Beiciiero coprta, 25% - nepsoro copta, 40% - BTOporo copra,
a Bce ocTaJibHOE — Opak. HaliTi BEposSTHOCTB TOTO, UTO BBIOpPAHHOE U3/AETHUE HE OyaeT
OpaKOBaHHBIM.

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

1. CKOHLKI/IMI/I CHOCOGaMI/I MOTYT BCTATb B OUCPCIb B 6I/IJ'ICTHYIO KacCy 5 ‘-ICJ'IOBCK?
1) 5 2) 120 3) 25 4) 100



2. CkonbKUMH crioco0amMu U3 25 Y4EHUKOB Kiacca MOXHO BBIOpaTh YETHIpEX JUIS y4dacTusi B
Mpa3gHUYHOM KOHIIEPTE?

1) 12650 2) 100 3) 75 4)10000
3. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YHceN, Bce nUppbl. KOTOPBIX HEUeTHBIEC U pa3InyHbIe.
1) 120 2) 30 3) 50 4) 60
I
4. YpocTuTe BbIpaXKeHUeE: M
(n-2)!
1) 05 2) :—j 3  n’-n 4)n2-1

5. KakoBa BeposITHOCTh, UTO peOECHOK poauTCs 7 uncia’?
7 7 7 7
1)

L 2) L 3) L
30 12 31 365

6. Kaxxaplii U3 TpeX CTPEJIKOB CTPEJISET B MUIICHD MO OJHOMY pa3y, IpUYEeM MOIaIaHus TIEPBOro
ctpetnika coctaBisieT 90%, Broporo — 80%, Tpetsero — 70%. Haiigute BeposiTHOCTB TOTO, UTO BCE TPU
CTpEJIKA MOMAAyT B MUIICHB?

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

7. 3 30 yuenukoB cnopTkiacca, 11 3anumaercs ¢pyrodomom, 6 — Bosrelibomom, 8 — 6erom, a
OCTaJIbHBIC IPBDKKAaMU B JUTHHY. KakoBa BEpOSITHOCTh TOTO, YTO OJIMH IMPOU3BOJIBHO BHIOPAHHBIH
y‘-IeHI/IK KJ1acCa 3aHUMACTCA I/IFpOBBIM BHUIOM cnopTa?

17 28
1 — 2) 05 3 —
) 30 ) ) 30

o
30
Bapuanr 5

1. CkonbKo cyliecTByeT BapuaHTOB pacCakUBaHUsI 6 TOCTEN Ha 6 CTYJbAX?
1) 36 2) 180 3) 720 4) 300

2. AHs pemmiia cBapuUTh KOMIOT M3 (QPYKTOB 2-yX BUAOB. CKOJBKO Pa3lWYHbIX BapuUaHTOB (10
COYETaHHIO PPYKTOB) KOMIIOTOB MOXKET CBapUTh AHsI, €CIIM Y Hee uMeeTcsl 7 BU0B PPyKTOB?

1) 14 2) 10 3) 21 4) 30
3. CKoIbKO cyIiecTByeT OOBIKHOBEHHBIX JPO0OEii, UNCIUTEh U 3HAMEHATENh KOTOPBIX — IPOCThIE
pasnuuHble yncia He 6omnpire 207?
1) 80 2) 56 3) 20 4) 60
1 1

4.  YmpocTuTe BhIpaKeHUE: - .

(n+)! (n+2)!

I
1) (n+1)! 2) n+1 3) 1 4 0
(n+2)! (n+2)! (n+2)!(n+1)!

5. KakoBa BeposITHOCTh TOT0, YTO BRIOpAHHOE JIBY3HAYHOE YUCJIO ASIUTCS Ha 127

y B 2t 5 12 y 0
90 45 45 8



6. Huxomaii 1 JIeoHHT BBITOTHAIOT KOHTPOJIBHYIO paboTy. BeposTHOCTD OIIMOKY IIPY BBIYMCICHUSAX
y Hukonas cocrasinser 70%, a y Jleonnna — 30%. Haitgure BeposiTHOCTB TOro, 4To JICOHUA TOMYyCTUT

omnOKy, a Hukomnaii Her.
1) 021 2) 0,49 3) 0,5 4) 0,09

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

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

2. Ha monke crosar 12 kuaur. Hage Hano B3gTh 5 kHUT. CKOJIBKUMHA CIIOCO0aMM OHA MOYKET 3TO
caearn?
1) 792 2) 17 3) 60 4) 300

3. B 12 — tu staxxHom nome Ha 1 staxe B mudt caasres 9 yenosek. MI3BeCTHO, 9TO OHU BBIAIAYT
rpynmnamu B 2, 3 u 4 yenoBeka Ha pa3HbIX 3Taxax. CKOJIBKUMHU CIIOCOOaMHM OHM MOTYT 3TO CAEJaTh,
ecin Ha 2 — OM dTake TUQPT HE OCTAHABITUBACTCS?

1) 100 2) 720 3) 300 4) 60
I —D!
4. YupocTute BbIpaKE€HUE: LI (n 1)'.
(n+1)! n!
- I-(n-1)! -1
1) i 2) n=(n -t 3) — 4) 0
(n+1!In! (n+2)!n! n“+1

5. B smuke nexxar KapTOukH ¢ OyKBaMU, U3 KOTOPBIX MOKHO COCTaBUTh CIIOBO «QJIEKTPUDUKALIHSI.
KakoBa BeposSITHOCTb TOTO, UTO HayraJ BolOpaHHast OykBa OKa)keTcsi OyKBOH K?

1 1 2
1) - 2 7 3 — 4 =
) 7 ) ) 14 ) 33
6. Kaxaplif U3 Tpex CTPENIKOB CTpeJisieT B MUIIEHb MO OJHOMY pa3y, MpHYeM BEPOSTHOCTD
nonaganus 1 crpenka coctaisieT 80%, Broporo — 70%, Tperbero  — 60%. Haiigute BeposTHOCTD
TOT0, UTO JIBOE U3 TPEX CTPEJIKOB MOMAJET B MHIICHbD.
1) 0,336 2) 0,452 3) 0,224 4) 0,144
7. B kop3uHe nexat GpykThl, cpean KoTopbix 30% 6ananos u 60% s16J10K. KaxkoBa BeposTHOCTB
TOT0, 4TO BHIOpaHHBIHM Hayrax GpyKT Oyner OaHaHOM MU sI0JI0KOM?
1) 0,9 2) 0,5 3) 0,34 4) 0,18
Bapuanr 7

1. B kop3uHe JeXUT: A0J0KO, anelbCcuH, rpedndpyt U MaHro. CKOJIbKUMH criocobamu 4 J1eBOYKH

MOTYT MOAETUTH GPYKTHI? (0OHOM 1€BOUKE OJUH (PPYKT)
1) 4 2) 24 3) 20 4) 16



2. Ha niockocTy pacnosioskeHsl 25 TOUeK Tak, YTO TPU U3 HUX HE JIeKaT Ha 0JHOU npsiMoii. CKOJIbKO
CYIIECTBYET TPEYrOJIbHUKOB C BEPIIMHAMH B 3THX TOYKaxX?
1) 75 2) 100 3) 2300 4) 3000

3. B renHucHOM TypHHpE y4acTBYIOT 10 cmopTrcMeHoB. CKOTBKUMH CITIOCOOAaMH TEHHUCHUCTBI MOTYT
3aBOEBATh 30JI0TO, CepeOpo u OpoH3y?
1) 600 2) 100 3) 300 4)720

P
4. Bouncure: —* - A'
8

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

5. CnyuaiiHpiM 00pa3oM OTKpBIBaeTCS Y4YEOHHUK IUTEpaTypbl W HAXOAUTCA BTOpPOE CJIOBO Ha
crpanuue. KakoBa BepOsSTHOCTB TOTO, YTO 3TO CIOBO HAUWHAETCs Ha OyKBY 17
1 1 10 10
1) — 2) — 3) — 4) —
33 31 33 31

6. BerynurenpHbIN 3K3aMEH B JIMIIEW COCTOUT W3 TpeX TypoB. BepositHocTh otceBa B 1 Type
cocraisieT 60%, Bo BTopom - 40%, B TpeTbeM — 30%. KakoBa BepOSTHOCTh NOCTYIUICHUS B JIMLIEH?

1) 0724 2) 012 3) 018 4) 0,072

7. B xopoOxke nexat 4 ronyObIX, 3 KpacHbIX, 9 3eNeHbIX, 6 KeNThIX mapukoB. KakoBa BepossTHOCTH
TOTO, YTO BHIOPAHHBIN MIAPUK OYAET HE 3eJICHBIM?

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

BapuanT 8

1. Pa3noxxute Ha npoctble MHOXKUTETH yuciio 30. CKOJIBKMMHU CIOCO0aMH MOKHO 3aIucaTh B BUJIE
MIPOU3BEIECHUS TPOCTHIX MHOXKHUTENEH uncio 30?7

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

2. CKOJIBKO MOXHO COCTAaBUTh U3 MPOCTBIX JAenutenelt ynciaa 2730 cOCTaBHBIX YUCEN, MMEIOLINX
TOJIBKO JIBA TIPOCTBIX JEIUTENS?
1) 300 2) 10 3) 150 4) 15

3. Ha mmockoctu JaHbl 8 TOYCK, NMPHUYCM TpHU N3 HUX HC JIC)KAT HaA OJIHOH HpHMOﬁ. CKOIIBKO

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

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

5. Karg 3a6bu1a nocnenHow0 mudppy ceMU3HaAYHOTO HoMepa TenedoHa 3HakoMoil aeBouku. Kakosa
BEPOATHOCTH TOro, uTo Katst HaGpana TenedoH 3HaKOMON JeBOUKH?

1
1) 0,5 2) 0,1 3) 7 4) 0,7
6. Tpu BbIKTIOUATENs COEAMHEHBl MapajuleabHO. BepoATHOCTH BBIXOZA U3 CTPOS MEPBOTO
BbIKJIIO4arTens paBHa 3%, BTroporo — 4%, Tperbero — 1%. KakoBa BeposiTHOCTb TOTO, UTO LIETb OYyAET
pa3oMKHyTa?

1) 12 2) 0,5 3) 0,12 4) 12:10°



7.Ha sk3ameHe 1o MaTeMaTHKe AJI yCUJIEHHsI KOHTPOJIA Klacc U3 35 yuammxcs paccaluiv B TpU
aynutopud. B mepByro nocanguiu 10 denoBek, BO BTOpyto — 12, B TpeThi0 — ocTajibHbIX. KakoBa
BEPOATHOCTH TOT'O, YUTO JIBA APYra OKa)XXyTCsl B OJJHOM aynuropun?

L
595 595 595
BapuanTt 9

1. CxonpkuMu croco0aMu MOXHO 3aKpacUTh 6 KJIETOK TakK, YTOOBI 2 KIIETKH OBUIM 3aKpalleHbI
KpacHbIM LIBETOM, a 4 1pyrue — 6eibIM, UepHBIM, 3€JI€HbIM U CUHUM? (KaX/Iblii CBOMM L[BETOM).
1) 120 2) 360 3) 180 4) 500

2. CKOJNBKMMH CTIOCOOaMU MOXKHO Tpymiy u3 17 ydamuxcs pa3IenuTh Ha 2 TPYNIbI TakK, YTOOBI B
OJIHOM TpyTIe OBLIO 5 YelI0BeK, a B Ipyroi — 12 yenoBexk.
1) 60 2) 85 3) 6188 4)6000

3. Ha mnockoctu ganbl 10 TOYek, mpuyueM TPU M3 HUX HE JIeKAT HA OJHOU mpsiMoil. CKOJIBKO
CYIIECTBYET JIyyeil ¢ HayajaoM B JIF000M U3 NaHHBIX TOYEK, MPOXOJAIIMX Yepe3 JH0YI0 IPYTryro U3
JAHHBIX TOYEK?

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

4. Pemnre ypasHenue: A’ = 20
1) 4; -5 2) 4 3) -5 4) 9

5. B notepee 1000 GuneroB, cpenu kotopsix 20 BRIMTpHIIIHEIX. [IproOpeTaercst onun Omter. Kakosa
BEPOSITHOCTH TOTO, YTO STOT OMJICT HEBBIMTPBIIIHBIH?

1) 1 49

— 2)0,2 3 — 4) 0,5
50 ) ) 50 )

6. OT1en TeXHUYECKOro KOHTPOJIs TUnorpaduu «PaBopuT» NpoBEPHIT KHIKHYIO MTPOAYKLUIO Ha
Hanuuue Opaka. BeposTHOCTH TOro, yTO KHMra He OpakoBaHHas paBHa 0,9. HaliTu BeposiTHOCTB

TOr0, 4TO U3 ABYX IMPOBCPCHHBIX KHUT TOJIBKO OJJHA 6paKOBaHHa$I.
1) 0,18 2) 081 3) 05 4) 0,01

7. 25 BBIMMYCKHUKOB MEIMHCTUTYTA HallpaBWiIn paboTaTh B TpH cena. B XaueneeBky nonano 7
MOJIOZIBIX CIIEUMAINCTOB, B XauanypoBky — 12, B Kpacusle Orypelinbl — octansHble. KakoBa
BEPOATHOCTH TOTO, UTO TPH Jipyra OyAyT cedaTh pa3yMHOE, 100poe, BEUHOE B OTHOM celie?

17 17
1 — 2 — 3 05 4) 035
) >t ) g ) )

Bapuanr 10

1. CkoapkuMu cioco6amMu MOKHO 3aKpacuTh 6 KJIETOK TaKUM 00pa3oM, 4TOObI 3 KIETKH ObLIN
KpPacHbIMH, a 3 OCTaBIIUECs OBLIHM 3aKpalleHbl (Kax/1as CBOUM IIBETOM) ObUIBIM, YEPHBIM U
3€JIEHBIM?

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

2. Cxonpkumu criocobamu u3 10 UTpOKOB BOJIEHOOIBHOM KOMaHABl MOKHO BBIOPATh CTAPTOBYIO
IECTEPKY?
1) 210 2) 60 3) 30 4) 240



3. Ha copeBHOBaHHUAX IO JETKON aTJIETUKE MTpHexaia KoManaa u3 12 cnoprcMeHok. CKOIbKUMU
croco0aMu TpeHEP MOXKET OMPEETUTh, KTO U3 HUX MOOSKHUT B dcTadeTe

4 no 100 Ha nepBOM, BTOPOM, TPETHEM U YETBEPTOM ATanax?
1) 1200 2) 88000 3) 11880 4)3000

4. Pemmure ypasuenne: 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 — oaHO yucio). Kaprouku
MIOJIOXKUITH Ha CTOJI U nepemerani. KakoBa BEposSTHOCTb TOT0, YTO Ha BBITAICHHON KapTOUKe
OKa)keTcs uucio 37
3
1) — 2) 0,1 3)
10

4) 04

6. U3 nmaptuum uzgaenuii TopapoBex OTOMpaeT U3IeHs BBICIIETO cOpTa. BeposSTHOCTH TOTO, 4TO
HayJavy B3sTOE U3/eNNe, OKaKeTcs Briciero copta pasHa 0,8. Haliqute BeposSTHOCTH TOTO, YTO U3

TpEX MPOBEPEHHBIX M3AEIHI TOIBKO JIBA BBICIIETO COPTA.
1) 0,384 2) 0,5 3) 0,3 4) 04

7. Ha copeBHOBaHMSIX IO CTPENbOE CTPENIOK MOMAJAET B IECATKY ¢ BeposITHOCTHIO 0,04, B IeBATKY
0,1, B BoceMepky — 0,2. KakoBa BEepOsITHOCTH TOT'0, YTO OJJHUM BBICTPEIIOM CTPEJIOK HaOepeT He
MEHEE BOCbMH OUYKOB.

1) 0,5 2) 0,35 3) 0,04 4) 0,34
3. 3agaHus 1 ayAMTOPHOM padoThI:
Bapuanm 1.

6! 3 2
1.Beruncinuth s 2. Beruuciaute As -Cs

41
3. CKONBKUMHU CITOCOOaMH MOKHO PAcCTaBUTh 4 KHUTH Ha MOJKe?
Bapuanm 2.

7! 3 2
1. Beruncnuts L, 2. Beruucioute A7 -Cs

51
3. CKONBKUMHU CITOCOOAMH MOKHO PACCTAaBUTh 5 KHHUT Ha MOJKe?
Bapuanm 3.

6! 3 2
1. Beruucnuts , 2. Beruucoute C7 + As

7!
3. CKOnpKUMH CITIOCOOAMH MOYKHO paccaluTh 3 JeTeil Ha ckamelke?
Bapuanm 4.

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

7!
3. CKONBbKUMH CITIOCOOAMH MOYKHO PA3JIOKHUTh 6 IIBETHBIX KapaHJalield B KOpOOKe B OJUH psif?
Bapuanm 5.

10! - 8! 3
1. Bpraucaurs , 2. Pemuth ypaBHeHue A7 = 42x

89



3. 13 6 xuur Hazo BHIOpaATh 3. CKOJIBKUMH CIIOCOOAMU 3TO MOKHO CENaTh?

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

Bapuanm 7.
41 3
1. Beraucinuth , 2. Pemuth ypaBHeHHE Ag = 7X
5!+ 6!
3. 13 8 pabOTHUKOB HYHO OTIIPaBUTh B OJIHY KOMaHAUPOBKY 3 yenoBek. CKOJIbKUMHU criocoOaMu
3TO MOKHO cJlienaTh?

Bapuanm 8.
6!

1. BeruuciuTh ,

(71-3" 3
2. Pemuth ypaBuenue Cg = 7x
3. CKOJIbKO YeThIPEX3HAUYHBIX YMCET MOXHO cOCTaBUTh W3 mudp 1, 3, 5, 7, 9 npu yciaoBuu, 4to
UG pbI HE TTOBTOPSIIOTCS?
3agauu:
1) CayqaiitneiM 00pa3oM BeIOpay JBY3HaYHOE YnCi0. HaliTi BEpOSTHOCT TOTO, YTO OHO OKAXKETCS
KBaJ[paTOM LIEJIOTO YHCIa.
2) K sx3ameny morotoBuiu OmieTsl ¢ HoMmepamu oT 1 mo 25. KakoBa BEpOSITHOCTH TOTO, YTO
BBITSHYTHIN CTYJJeHTOM OmiieT OyJeT UMeTh JIBy3HauHbI HOMep?
3) B amuke 3 cuHux, 4 4€pHBIX U 5 KpacHbIX 11apoB. KakoBa BEpOATHOCTH TOTO, UTO BBIHYTHIH I1ap
OyzeT 4€pHBIM UM KPAaCHBIM?
4). KakoBa BepOsITHOCTh TOTO, YTO Hayiauy BeIOpaHHOE U3 uncel oT 50 10 70 BKIIOUUTETHHO YHCIIO
KpaTHO 67
5) Ciy4aitHeiM 00pa3oM BbIOpaiu ABy3HAYHOE uncio. HailTh BEpOATHOCTH TOTO, YTO OHO OKaXKETCS
KpaTHBIM 4ucity 33.
6) B smuke 10 Genbix, 15 uépHbix u 6 3enéHbix mapoB. KakoBa BEpOSTHOCTh TOTO, YTO BBIHYTHIM
HayraJ ap OKa)KeTCsl UM OJIbIM, WIIM YEPHBIM, WIH 3€1EHBIM

4. 3agaHus 1J19 CAMOCTOSITEIbHOM padoThI:

1. Haiigute BepOSITHOCTB TOTO, UTO HAayTaJ] B3ATOE OJJHO3HAUHOE YHUCIIO SIBIISIETCS KPAaTHBIM YHCITY 3.
2. B ammke 3 cuHMX, 4 4€pHBIX U 5 KpacHbIX 11apoB. KakoBa BEpOSTHOCTH TOTO, YTO BBIHYTHIN LIap
Oyznet 4€pHbIM?

3. B simuke 3 cuHuX, 4 4€pHBIX U 5 KpacHbIX ImapoB. KakoBa BEpOSATHOCTB TOTO, YTO BHIHYTHIH IIap
Oyzaet kpacHbIM?

4. B aumke 3 cuHMX, 4 4€pHBIX U 5 KpacHbIX 11apoB. KakoBa BEpOSTHOCTH TOTO, YTO BBIHYTHIN LIap
Oynet 6enbim?

5. B simuke 3 cuHuX, 4 4€pHBIX U 5 KpacHbIX mapoB. KakoBa BEpOSTHOCTb TOTO, YTO BBIHYTHIN LIap
Oynet 3en€HpIM?

6. Haiinute BEpOATHOCTH TOTO, YTO YMCIO, B35TOE Hayrag u3 uucen oT 20 g0 50 BKIHOYMTEIBHO,
KpaTtHO 7.

7. B urpansHoii konoze 36 kapt. Haiiaure BeposITHOCTb TOTO, UTO BBIHYTAsl HAyTa/l KapTa OKaXKeTCst
JaMoil.

8. CnyuaiiHpiM 00pa3oM BbIOpasin JBY3HaYHOE YKci0. KakoBa BEpPOSTHOCTH TOTO, YTO OHO COCTOMT
13 OIMHAKOBBIX LUP?



9. U3 xononpl B 36 KapT Hayraj BBIHMMAETCs O/HA KapTa. KakoBa BepOATHOCTh TOTO, UTO 3Ta KapTa
OyneT KopoJb YEpHOU MacTh?
10. CtyneHT He ycren BBIYyYUTh OJUH U3 25 OUIIETOB K dK3aMeHy. KakoBa BEpOsSTHOCTh TOTO, YTO
CTYICHTY JOCTaHeTCs Ha HK3aMEHE BbIyYCHHBIN OueT?
11. Beraucnutsb:

3 _p4 1 | —5]
a) A + CHO) A — G m) =) o) 2

4
12. PemuTe ypaBHenus: a) C; = 24x; 6) AS = 6x + 25; B) % =2x — 4
5. 3aiaHus 1J151 NPAKTHYECKOH padoThI:
HajiTu BepoSITHOCTH COOBITHI.
1) Ha crone nexar 20 mUPOKKOB — 5 ¢ KaIycToi, 7 ¢ s610kaMu U 8 ¢ prcoM. MaprHa X04eT B3ATh
nupoxok. KakoBa BEpOsSTHOCTb, UYTO OHA BO3BMET MMUPOKOK C pUCOM?
2) U3 OykB ciioBa «BEpOSITHOCTB)» HayraJl BEIOMpaeTcs ofHa OykBa. KakoBa BEpOsSITHOCTB TOTO, YTO
BbIOpaHHas OykBa Oynet: A - cornacHoii; B - rmacuoii; C - OykBa «o»?
3) Bce HarypanbHbie yncna oT 1 10 30 HanucaHbl HAa OJJHUHAKOBBIX KAPTOYKAX U IOJI0KEHBI B YPHY.
[Tocne THiaTeNnpHOrO NEpEeMENIMBAHUS KapTOUEK M3 YpHBI M3BJIEKAaeTCsl oJHa Kaprouka. KakoBa
BEPOSTHOCTH TOT'0, YTO YUCIIO HA B3ATON KapTOUKE OKAKETCs KPaTHBIM 57
4) bpocarot jBe MOHEThI. KakoBa BEpOSTHOCTB, YTO 00€ MOHETHI YIAAYT «PEIIKOI» KBEPXY?
5) B ypHze 6 Oeinbix U 4 yepHbIX Hiapa. Vi3 ypHbI BRIHUMAIOT OJIMH IIap U OTKJIA/IBIBAIOT B CTOPOHY.
OroT wap okaszaincs 0enabiM. [lociie 3Toro U3 ypHbl BBIHUMAIOT €llle 0AuH map. Halitu BeposiTHOCTh
TOT0, YTO 3TOT IAp TOKe Oy/eT OesbIM.
6) U3 ypusl, conepxanieii 10 6enbix mapoB U § YEPHBIX, BRIHUMAIOT MOJAPS]] BCE HAXOASIIMECS B
Heil mapel. HaliTu BEpOsITHOCTH TOrO, 4TO BTOPBIM IO MOPSAKY Oy/AeT BBIHYT O€mbli map.
7) B nepBoM siIMKe HAXOIATCS LIAPBI C HOMEpPaMu OT 1 110 5, a BO BTOPOM - ¢ HOMEpaM# OT 6 10
10. U3 kaXka0ro siiuKa BeIHYJIM 110 OAHOMY mmapy. HaliTu BeposATHOCTh ClelyromuX COObITHI:
- A - cymMa HOMEpPOB BBIHYTBIX IIapOB HE MEHbLIE 7;
- B - cyMMa HOMepOB BBIHYTHIX IIApOB paBHa 11;
- C - cymMmma HOMEpOB BBIHYTHIX IIapoB He Oombime 11.
8) MUrpanbHyr0 KOCTb OpOCcaroT OMH pa3. HaliTi BEpOSTHOCTD CIEIYIOIINX COOBITHIA:
- A - mosBIcHHE HE MeHee 4 OYKOB;
- B - nosiBnenue He Gosee 4 0UKOB.
9) MHrpanbHy0 KOCTh OpocaroT JBa pa3a. HaliTu BeposATHOCTH TOTO, 4YTO 00a pa3a MOSBHUTCS
OJIMHAKOBOE YUCIJIO OYKOB.
10) BpocaroT olHOBpEeMEHHO JIBE UTpalibHbIe KOCTH. HaliTH BEPOSATHOCTH CICTYIOMINX COOBITHIA:
- A - cyMMa BBINIaBIIKMX OYKOB PaBHa 6;
- B - mpousBeneHue BhIABIIMX OYKOB PABHO 6.
11) HaGupass HOMep TenedoHa, abOHEHT 3a0bu1 oaHy Hudpy W HabOpan ee Hayraa. Kakosa
BEPOATHOCTH TOTO, UTO HaOpaHHas Ludpa npaBuIbHas?

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

1) B simmke HaXOATCsI MyTrOBUIIBI Pa3IMUHBIX [[BETOB: OeibIx - 50; KpacHbIX - 20; 3eneHbix - 20;
cuHuX - 10. KakoBa BEpOsATHOCTb TOTO, YTO B3sITast HAyra/l yrOBHIIA OKa)KETCSl CHHETO WJIN 3€JIEHOTO
nsera?

2) BeposTHOCTH TOTO, YTO CTPEIIOK, TPOM3BE BHICTpEN, BbiOMBaeT 10 oukoB, paBHa 0,4; 9 04KkoB
- 0,3 u, HakoHel, 8 win MeHblne 04koB - 0,3. HaiiTh BEpOSATHOCTh TOTO, YTO CTPEJIOK MPU OJHOM
BBICTpEJIC BHIObET HE MeHee 9 OUKOB.

3) [Ilpwu 3anucu hamuanii y9aCTHUKOB COPEBHOBAHMUH, 00IIee YMCI0 KOTOpbIX 420, 0Ka3aiock, 4TO
HayvanbHOH OykBo#M pamunmii y 10 u3 Hux 6pu1a A,y 6 -E, y9-U,y 12-0,y5-VY,y 3 - 1O, y Bcex
OCTaJbHBIX (paMHIIUS HauyuMHaANAch C corjacHou. OmpeaenuTs BEPOSTHOCTh TOTrO, YTO (haMUIIHs
y4acTHHKA HAaUMHAETCS C IJIaCHOM.



4) BeposTHOCTh TONANAaHHUS B MHUIICHb Jis nepBoro cnoprcmena 0,85, a mis Broporo - 0,8.
CriopTcMeHbl HE3aBUCUMO APYT OT JIpyra clieialid o ogHOMY BeicTpeny. HaliTu BepoaTHOCTH TOTO,
9TO B MUIIICHB MTOMAIET XOTS ObI OJWH CIIOPTCMEH.

5) bBpoiena urpainbHas KocTb. HaliTi BEPOSITHOCTH TOTO, YTO BBIMAACT YETHOE HIIH KPATHOE TPEM
YHCJIO OYKOB.

6) C mepBoro mpeanpusaTis noctynwio 200 mpoOupok, u3 KOTOpbiX 190 craHmapTHBIX, a CO
Broporo - 300, u3 xoropsix 280 cranmapTHbIX. HaliTu BEpOSATHOCTH TOrO, YTO Hayjmauyy B3sATas
npoOupka OyaeT cTaHIapTHOM.

7) B 6 kiacce 14 yuenukos, cpeau Hux 2 npyra — Erop u Makcum. Ha ypoke Gpu3KyabTypbl Ki1acc
CIy4ailHBIM 00pa3oM pa3OumBaloT Ha 2 paBHble KoMaHAbl miia urpel B «CHainep». Haiimure
BEpPOSITHOCTH TOro, yTo MakcuM u Erop nomnanu B 01Hy KOMaH[y.

8) CryxenT npuinen Ha 3a4eT, 3Hast u3 30 BOmpocoB ToybKO 24. KakoBa BEpOSTHOCTH CIaTh 3a4eT,
€CJIM II0CJIE 0TKa3a OTBEYaTh Ha BOIPOC MPEI01aBaTelb 334a€T €111€ OJUH BOIpOC?

9) BepoATHOCTH TOTO, YTO B TEYCHUE OJHOTO PabOYEro AHS BOZHUKHET HEMOJIaKa B OMPECICHHOM
MeauuuHckoMm npubope, paBua 0,05. KakoBa BepOATHOCTh TOTrO, YTO HE MPOU3OMIET HU OIHOU
HeToaaKu 3a 3 pabounx aHs?

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

1. IlepeyeHb BONMPOCOB JIsl YCTHOT0, (POHTAJIBLHOIO ONPOCa:
1) Tlepeuuncnute criocoObl HATIAAHOTO MPEICTaBICHUS HH)OPMAIHH.
2) Ha3oBuTe OCHOBHbBIC XapaKTEPUCTHKH CTATHCTUYECKOTO Psjia.

2. TectrupoBanue

1. Bvioenume u3 nepeuucieHHo20 Imansvt CMAmMUCMu4ecKo2o uccied08anu.
. Onpenenenue o0beMa UCCIEIOBAHUN

. CocTaBieHre nporpaMMsl U IIaHa

. Onpenenenue Buaa HaOIIOACHUIA

. Coop marepuana

. PazpaboTka u cBojiKa MaTepuana

DN BN W~

. Umo u3 nepeyucieHnoz0 OMHOCUmMCcaA K NaanHy uccieooeanusn?
. Bpems uccinenoBanus

. CocTaBiieHHE MAaKETOB CTATUCTHYECKHUX TAOJIHNII

. OOBEKT U MECTO UCCIIEHOBAHUS

. O0BeM HccaeI0BaHN

. Y4eTHbIE TOKYMEHTHI

DN R W =N

. Umo u3 nepeuuciennoz0 omHocumcsa K 00veKmam uccieoosanusn?
. llIxonbHuku 1-ro knacca ropona H.

. Kurenu H-ckoro paitona

. CtpouTtens, MOTYyYUBIINN TPOU3BOJACTBEHHYIO TPAaBMY

. City4aif cMepTH 10 TTOBOTY amnmneH NIUTa

. JIna nmoxwuioro Bo3pacra ropona H.

DN DN WN =W

UYmo u3 nepevuciennozo OMHOCUmMca K eOuHuyam Haoarwoenusn?
. Meauuunckue padotHuku Hekoit ob6nactu

. Ciyuaii BBIIBIIEHHOTO TPOd.3a00IeBaHUS

. YupexxaeHus o01ecTBeHHOTO MTUTaHus

. Crryuaii mUIIeBOTO OTPaBJICHUS

W = RN

5. Kakue u3 nepeuucnennvix 00OKyMeHn 08 MO}CHO OMHeCmU K y4emHuvim?
1. Aukera



2. JINCTOK HETPYAOCTIOCOOHOCTH

3. XpOHOMETPAKHBIN JIUCT

4. Kapra BBIOBIBIIETO U3 CTallMOHAPA
5. CBUAETENBCTBO O CMEPTH

6 Ha xakom ymane cmamucmuuecKkozo ucciedo8anus papadoamuléaromca makemst maoauy?
1. Ha nepsom

2. Ha BTOpOM

3. Ha tpetbem

4. Ha yeTBepTOM

5. He pa3pabarsiBatorcs

7. YUmo omuocumca K nemenmam cmamucmuueckux maoauy?
1. HasBanune

2. CTaTUCTUYECKOE CKa3yeMoe

3. CtaTucTHYECKOE MTOIEKAIIIECE

4. 'ToroBele CTpOKH

5. CHOCKa ¥ IpUMEYaHUE

8. Ykaoricume euovt cmamucmuyeckux maonuy.
1. IIpocras

2. I'pynnoBas

3. KomOuHanuoHHas

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

2. IIpoBepky u mm}ppoBKy MaTepuaia

3. [IporpamMmy ananu3za

4. IIporpamMmmy pa3paboTku

10. Ymo npeocmasnsem codoil npozpamma Haonrwoenun?
1. CocraBieHne MaKeTOB CTATUCTUYECKUX TaOJINI]

2. Cyetnas oOpaboTka MaTepuana

3. BeikonupoBka Matepuana

4. BeiOop niu pa3paboTKa Y4ETHOTO JTOKYMEHTA

5. IlpoBepka u mmdpoBKa Marepuaia

11. Kak ¢hopmupyemcsa zenepanvnas co60Kynnocms?

1. Peructparmus Bcex ciay4aeB, COCTABISIONINX TeHEPATBHYIO COBOKYITHOCTh
2. Texymmii oT60p

3. Ciy4aitHsiif 0TOOp

4. Mexannueckuii 0T0op

5. Tunonoruyeckuii 0TOOP

12. Ykaostcume npeumyuiecmea bl00pouHo20 memooa uccied08anus.
1. beicTpoTa npoBeeHNs NCCIIETOBaHMS

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

3. DKOHOMUYHOCTh

4. 3HaunTeNbHBIE 3aTPATH MATEPUAIIBHBIX CPEJICTB

5. IlepeHeceHne NOMYyYEHHBIX JaHHBIX HAa T€HEPATIBbHYIO COBOKYITHOCTh



3. 3axaHusA A1 ayIUTOPHOM padoThI:

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

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

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

4. 3ajaHus JJIA CAMOCTOSITEIbHOM padoThI:

1) Beinonaute npeobpa3zoBaHus JaHHOTO MPOCTOTO CTATUCTUYECKOTO Psiia M HAMIUTE eTro YUCIIOBBIC
XapaKTePUCTUKU

1.56,3,3,8,4,2,6,5,7,2,5,4 2.3,1,1,2,4,3,4,5,6,7,8,9,5
3.5,2,3,2,1,5,4,6,8,7,6,9, 5, 4.7,6,9,11,9,10,8,5,7,9,6,9,8

2) U3yunte npeAcTaBieHHbIE MaTEpHAIIbI 10 MEIULIMHCKOM CTaTUCTUKE. Pemmre mpeaokeHHyIo
3aJ1auy, UCTIONb3Ys U3yYEHHBIE MaTepUAIIbI

1. OnpenenuTh KadyeCTBEHHBIE TOKa3aTelH pabOTHl TEPANeBTHYECKOTO OTIEJICHUS CTalroHapa
ropojckoii 6ompHULBI T. A. B 2010 1. B otaenennn 130 xoek. Brimucano 3a rog 2700 GonbHBIX,
ymepio 300. [Ipoeneno B 6onbauIe 45 500 KOWKO-THEH.

2. OnpenenuTh Ka4eCTBEHHbIE MOKA3aTeNH ACSITeIbHOCTH MOJIUKIMHUKY T.B., o6cnyxuBaromiei 30
TBHIC. HaceleHus: B ordere 3a roa yka3zaHO, 4TO KUTEISMH 3a roj K Teparneram caenano 110 000
MOCeIEeHUH, U3 HUX K cBOoUM y4yacTKOBbIM Bpauam — 80 000. Oxazana momomis 6 000 cenbckux
MIPUTOPOJIOB (IIPUMUCHBIX K OoJibHUIIE). [IpoBeAEH 11e1eBOM OCMOTp AJiA BBISBICHUS TYOCpKy€3a —
1800 vemoBek. M3 200 3aperucTpupoBaHHBIX OOJIBHBIX B3SATO HA JMCHaHCEpHOE HaOoaeHue 120
OOJIbHBIX SI3BEHHON 00JIC3HBIO.

3. Onpenenuth nmokasarenu Harpysku ¢enpamepa u aesrensHoctd OAII cena C. Yucno xutenei
cocrtasisio 600 ven, nereit 10 3 net — 60. @enpamep BeAET npuém 3 yaca B 1eHb. YHUCII0 OCEIICHUIA
K penpamepy coctaBuio 2 600, yrcno nocemenuii Ha oMy — 600. Bersiaeno 700 3aboneBanuii, u3
Hux 30 ciydyaeB 3abojeBaHMsI aHTHMHOW, 16 ciay4yaeB TrumneproHUYecKor OosesHu. Ywucio
MaTPOHAXKHBIX MOCELIEHUI Ha JJOMY K JeTsAM 10 3 set coctaBuiio 380.

4. OmpenenuTh Ka4E€CTBEHHBIE ITOKA3ATENN EATEILHOCTH NOMUKIMHUKY T./1., ob6cmyxuBaromeii 30
ThIC. HaceneHus: B oTyeTe 3a rox ykasaHo, 4TO JKUTEISMHU 3a Toj K TepamneBTam caenano 60 000
MOCEIIEHUH, U3 HUX K CBOMM y4acTkoBbIM Bpadam — 48 000. Oxazana momomrs 12 000 cenmbckux
MPUTOpOA0B (MIPUMHCHBIX K OonbHHUIIE). [[poBeAEH 1eneBoil OCMOTp Ui BBISBICHUS TyOepKyié3a —
3 000 genoBek. U3 450 3apeructpupoBaHHBIX OOJBHBIX PEBMATH3MOM B3ATO Ha JMCIAHCEPHOE
HaOmonenue 450.

5. BceneI'. 750 xureneit, nereit no 3 net — 50. Ha ®AII penpamep Benér npuém 4 yaca B 1€Hb.
Yucno nocemennii k gpenpamepy cocrauio 3 200, yucno nocerienuit Ha 1omy — 560. BoersiBieno
840 3aboneBanuii, u3 HUX 40 ciydaeB 3a00JIeBaHUs A3BOM Kelly/IKa U JBEHAALIATUIIEPCTHON KUIIIKH,
20 cmyyaeB runepToHNYecKoi 0ose3Hu. Yncno naTpoHaKHBIX MOCEIICHUH Ha IOMY K JIETSM 110 3 JIeT
coctaBmio 340. Onpenenure mokazaTesnu Harpy3ku denpamepa u neareabHoctd OAIl cena I

6. OmpenenuTh KaueCTBEHHBIE MOKa3aTeNd pabOThI TEPANEBTUUYECKOrO OTACNEHHUs CTalMoHapa
ropojckoit 6onpHunbl T. K. B 2009 r. B ornenenun 150 xoek. Brimucano 3a rox 3420 GOJBHBIX,
ymepio 14 0. Ilposeneno B 6onbHuie 54 300 KoiKO-THEH.

7. OmnpenenuTh KaueCTBEHHBbIE MOKa3aTeld pabOThl TEPaNeBTUUYECKOrO OTIENIEHUs CTaluoHapa
ropojckoit 6ompHHIBI T. A. B 2010 1. B otnenenun 130 xoek. Bemmucano 3a rox 2700 GONBHBIX,
ymepiio 300. IIposeneno B 6onbauie 45 500 KOMKO-THEH.

8. OmpenenuTh Ka4eCTBEHHBIE MTOKA3aTeNH JASSITeNbHOCTH MOJUKINHUKY T.B., o0cimyxuBatomieit 36
TBIC. HaceJIeHHs B oTdere 3a rojx ykasaHo, 4TO JKHUTEISIMH 3a TOJ K TepaneBTam ciaeiano 120 000
MOCEIIeHNH, U3 HUX K cBOMM yudacTkoBbIM BpauaM — 90 000. Oka3zana momomrs 7 000 cembckux
MIPUTOpoA0B (IPUMHCHBIX K OonbHULE). [IpoBenEH 11en1eBoit 0OcMOTp ISl BRISIBIEHUS TyOepKyié3a —
2600 yenosek. M3 300 3apeructpupoBaHHBIX OOJNBHBIX B3ATO Ha AMCIAHCEpHOE HaOmroneHue 220
OO0JIbHBIX SI3BEHHOU 00JIE3HBIO.



5. 3aaHus 1J151 NPAKTHYECKOH padoThI:

1) B pe3ysbrare ucnbiTaHus CilydaiiHas BenuurHa X MpUHsIIA CIeayonue 3Hadenus: 2, 6, 8,4, 2, 5,
7,6,4,4,1,5,7,6,3,1,3,5,5, 3. [locTpouTh AUCKPETHBIN BApUALITMOHHBIHN PSJT U HAYEPTUTD MOJIUTOH
pacrpeesieHus.

2) B pe3yabTare HCIBITAHUS CiTydaiiHas BelnyrHa X MPHUHsIa cieayromue 3adenus: 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 TUCKPETHBII
BapHAIIMOHHBIN P ¢ paBHBIMU MHTEpBajaMH U HAYEPTUTh TUCTOTPAMMY.

3) Jlan BapuanuoHHbIi psia: 3, 6, 6, 8, 8, 12, 12, 12, 25, 25, 70, 75. Haiiti BBIGOPOUYHYIO CPEIHIONO U
BBIOOPOYHYIO TUCIIEPCHUIO.

4) 3Ha4yeHUs CIy4alHON BEIMYMHBI X MPEJICTABICHBI B BHUJE CTATUCTUYCCKOIO pacClpeeCHHUs
(tabm. 1). HaiiTu BEIOOPOYHYIO CPEIHIO0 M BEIOOPOUYHYIO AMCIIEPCHUIO.

Tabnuna 1. CtaTucTryeckoe pacipeaeeHue s 3a1aHust

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

5) W3 reHepalbHON COBOKYITHOCTH H3BJICUeHA BbIOOpKa oObeMoM N =50. Haiitu omeHku
MaTEeMaTHYECKOTr0 OKUIAHUs U TeHepATbHON AUCIIEPCHH, BOCIIOIB30BABIIUCH Ta0M. 2

Tabnuua 2. JlaHuble 11 3aJaHHUS

Xi 2 3) 7 10
N 16 12 8 14

6) Ilate M3MepeHMII HEKOTOPOM BEIMYHMHBI Jalu CieAyronme pe3yabtatel: 92,94,103,105,106.
HaiinuTe BEIOOPOUHYIO CPETHIOIO U BBIOOPOUHYIO TUCIIEPCHIO.

7) OmpenenuTh MoKa3aTesd Harpy3ku denpamepa u aesrenbroctu ®AIT cena C. Uwmcno sxurenei
cocrasisuio 600 uen, nereit 10 3 net — 60. @enbamep BeAET npuéM 3 yaca B 1eHb. YnCII0 noCeeHnit
K (penpamepy coctaBuiio 2 600, yrcno nocemenuii Ha gomy — 600. Beissineno 700 3aboneBanuid, u3
Hux 30 ciyuaeB 3a0oieBaHusi aHTMHOW, 16 ciaydaeB rumepToHUYecko Oone3nu. Ywucio
MaTPOHAXXHBIX MOCEIIEHUH Ha I0MY K JeTsIM 110 3 sieT coctaBuio 380.

8) OmnpenenuTh Ka4eCTBEHHBIE TIOKA3ATEIH ISSITEILHOCTH MOJUKINHUKY T.J]., 00cayxuBatorieit 30
TBHIC. HaceJleHus B oTdeTe 3a rojx ykasaHo, 4TO JKHTEISIMH 3a TOJa K TepameBram ciaeiano 60 000
MOCEIIeHUH, U3 HUX K CBOMM y4yacTKOBbIM Bpadam — 48 000. Oka3ana nomoips 12 000 cenbckux
MIPUTrOpoA0B (IPUMHUCHBIX K OonbHHUILE). [IpoBeaEH 1eneBoil 0cMOTp Ui BBIABICHUS TyOepKynéza —
3 000 uyenoek. M3 450 3aperucTpupoBaHHBIX OOJBHBIX PEBMATU3MOM B3ATO Ha JUCHAHCEPHOE
Habmoenue 450.

9) OmnpenenuTh KaYeCTBEHHBIE TIOKA3ATEIH ACATEIFHOCTH NONUKINHUKY T.B., 00cmyxuBaromieii 30
THIC. HaceJIeHUss B oTdere 3a rojx ykazaHo, UTO JKHUTEISIMH 3a TOJA K TepaneBtam ciaenano 110 000
MOCEIIeHUH, U3 HUX K CBOMM yudacTkoBbIM BpauaM — 80 000. Oka3zana momomrs 6 000 cembckux
MIPUTOpoA0B (IPUMUCHBIX K OonbHUILE). [IpoBeaEH 1eneBoil 0cMOTp UIsl BBISIBIIEHUS TyOepKyié3a —
1800 uenoBek. M3 200 3apeructprupoBaHHBIX OONBHBIX B3ATO Ha AMCHAHCEpHOE HaOmoxeHue 120
OO0JIbHBIX SI3BEHHOM 00JIE3HBIO.

10) BceneI'. 750 xuteneit, nereit no 3 netr — 50. Ha ®AII penpamep Beaét npuém 4 yaca B JCHb.
Uwucno nocemennii k genpamepy cocrasuio 3 200, uyucio nocemeHuit Ha oMy — 560. Beisieno
840 3aboneBanuii, u3 HUX 40 caydyaeB 3a001€BaHUs A3BOH JKENyIKa U IBEHAALATUIIEPCTHON KUIIIKH,
20 ciry4aeB rUMIEPTOHNYECKON 00Jie3HH. UNCIO MaTPOHAKHBIX TTOCEIICHUH Ha TOMY K JETSIM J10 3 JIeT
coctasuiio 340. Onpenenute nmokasaTean Harpy3ku genpamepa u aesreabHoct Al cena I



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

1. 3apanus 19 ayJuTOPHOM padoThI:

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

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

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

4) B pe3yabTarTe MEIHOPATHBHBIX MEPOIIPUATHI MOCEBHBIC TUIOIIAAN YBEITHUUIIUCH 10 CPABHEHUIO
¢ pouuibiM rogom Ha 150%. Haitgure BenuuuHy mioniajei 3Toro rojia, €CJid B IPOILJIOM roAy OHa
cocraBmia 60 ra.

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

2. 3agaHus AJ5 CaMOCTOSITEIbHON PadoThI:

Bapuanr 1

1. Haszanarusax npucyrcrByer 60% Bcex cTyieHTOB. CKOJIBKO ITPOLIEHTOB CTYJEHTOB OTCYTCTBYET?

2. BbIpa3uTe B poLIEHTaX Y4 BCeX XKHUTENEH ropoaa.

3. Haiimure 16% ot 20 000 pyGeii.

4. bank npeniaraeT kpeauT nof 16% ronoBeix. CKONBKO MPUAETCS BEPHYTH OaHKY, €CITU B3ATh Ha

rox 20 000 py6neii?

Ckomnpko nporentoB coctapisitoT 400 py6. ot 200 py6.?

20% ot HekoTopoit cymmel coctaBisitot 100 pyoneit. Kakosa ata cymma?

KBaprupnas mara noBsiieHa Ha 18%. 3a mpouutbiit Mecsn 3amnaueHo 4 500 py6. Ckonbko

HaJI0 3aIIaTUTh 33 TEKYIIUH MecsI?

8. B pedepennyme npunsanu ydactue 12 000 yenmoBek, uto cocrtaBisieT 60% Bcex >KUTENEH,
UMEIoLUX MpaBo rojoca. CKOIbKO KUTENEH UMEIOT IIpaBo rosnoca?

9. Cebecroumocts ToBapa 30 ThIC. py0. B Marasune sToT ToBap npoaaércs 3a 90 eic. pyo. CKoIbKO
MIPOLIEHTOB OT CE0ECTOMMOCTH COCTABJIIET PO3ZHUYHAS IieHa?

10. ITogoxoaublii Hajor ycraHoBieH B pasmepe 12%. [lo Bbiuera momoxoaHoro Hamora 1% ot
3apabOTHOM TUTATHl OTYHCISETCS B TEHCHOHHBIA ¢oHA. PabortHuky nHaumcieno S50000pyo.
CKOJIbKO OH IOJTy4YUT MOCJIE YKA3aHHBIX BHIYETOB?

No o

Bapuanr 2

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

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

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

5. 25% ot HekoTopoit cymme coctapisitot 200 py6. KakoBa ata cymma?

6. [1nata 3a Tenedon nossieHa Ha 16%. 3a momwsiii Mmecsil 3amtadeHo 280 py6. Ckonbko mpuaércs
3aIUIaTUTh 34 TEKYIIUA MECSIII?

7. B 5 Teicayax u3 BbIMyIIEHHBIX 20 ThICSY KOPOOOYEK C JKEBATENbHOW PE3WHKOM HaXOIUTCS
ctoprpu3. CKOJIBKO IPOILIEHTOB COCTABUIIU KOPOOOUKH C CIOpIIpHU3aMu?

8. B pe3ynbTaTe MENTMOPAaTUBHBIX MEPONPUATUI TOCEBHBIE IIJIOLIAAN YBEIUYHIIUCH 110 CPABHEHHUIO
¢ mponuteiM TosioM Ha 150%. HaiiauTe BenmmunHy 1u1omaaei 3Toro rojia, €CiiM B MPOIUIOM TOTy OHa
cocrasuia 60 ra.

9. BanoBoil HalMOHAIBHBIA TPOAYKT TOCYAAPCTBA COCTABIII 33 MIIP. 10JIAPOB, YTO COOTBETCTBYET
75% ot mnanupoBasierocst OropkeroM. Haiiure miaHOBYI0 BEIMYMHY BaJIOBOIO HALMOHAIBHOTO
MIPOJYKTa 3TOTO FOCYAapCTBa.

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



3. 3apanus I NPAKTHYECKOH padoThI:

[TpakTuyeckas pabora Ne6:

1. PaccunTaTh TOJDKEHCTBYIOIIMK MUHYTHBIH 00BEM JIbIXaHHS peOeHKa 14 JeT, eciiu AbIXaTelIbHbIN
oobem coctasisier 400 mi1, yacToTa JpIXaHus - 19 B MUHYTY.

2. Paccuntath MUHYTHBI OOBEM KPOBOTOKAa M OLIEHUTH IMOKA3aTeIH CEPACYHOU NEesATEIbHOCTH
pebenka 14 nert, eciiu yaapHblii 00beM KpOBOTOKaA cocTaBiisieT SO M1, a 4acTOTa COKpaIleHul cepama
- 78 ynapoB B MUHYTY.

3. Paccuntars MUHYTHBII 00bEM KPOBOTOKA B TIOKOE U MpH Harpy3ke, eciiu Y OK B mokoe cocTaBisit
50 mi, YCC - 78 ya./muH, a npu ¢uszndeckor Harpyske YOK goctur 150 mi, mpuueM ero
MOBBIIIIEHUE CONPOBOXKIan0ck BozpactanueM YCC mo 90 yua./muH.

4. Paccuurarh ymapHbiii 00beM KkpoBoToka, eciim MOK cocraBinser 3900 mu/mMuH, a 9acTtoTra
COKpaIeHui cepana - 78 ya./MuH.

5. Paccunrarh 4acToTy COKpaIleHH# Cep/ilia, €CIi MUHYTHBIH 00beM KpoBOTOKa coctarisieT 3900
MJI/MUH, a yJIapHbIid 00beM KpoBoTOKa 50 MIL.

6. Paccuurate cepaeunsiii uaaekc, eciim MOK cocrabiser 5000 Mur/MuH, a 1101131 TTOBEPXHOCTH -
2,5 M2

7. Paccuurats ynapusiii uaaexc, ecinu Y OK cocrasnser 50 mui, a miiomaas HTOBEpXHOCTH - 2,5 M.

8. Paccuntars JOJDKEHCTBYIOIIYIO Maccy Teia pebeHka B 7 MeC, €CIM Macca Tejla MpH POXKIACHUU
cocrasisuia 3000 r.

9. Paccuntare JODKEHCTBYIOIIYIO OKpPYKHOCTH TOJIOBBI peOeHKa B 8 Mec, ecnm B 6 Mec OHa
cocraBisuia 43 cMm.

10. PaccuuTarh IOJKEHCTBYIOIIYIO OKPYXKHOCTh rpynu pebenka B 4 u 8 mec, ecnu B 6 Mec OHa
cocTaBisuia 45 cMm.

11. PaccunTarh KOJMYECTBO MOJIOKA, HEOOXOJAMMOE Ha CYTKH, 10 Gopmyie DUHKETbIITeHHA IS
JIOHOIIIEHHOTO 7-mHeBHOro pebenka maccor 3200 r. Ompenenuth 00beM MOJIOKA IS Ka)IO0TO
KOpMJIeHus (TIpu 7-pa3oBOM PEKUME).

12. PaccunTath KOJIMYECTBO MOJIOKA, HEOOXOAUMOE Ha CYTKU 3-MecsdyHOMY pebenky maccoi 4800 r,
00BEMHBIM METOJIOM.

13. Paccuntarh KOJIMYECTBO MOJIOKA, HEOOXOAUMOE Ha CYTKU 3-MecsiuHOMY pebeHKy Maccoit 4800 r,
KaJIOPUMHBIM METOJO0M.

14. PaccuutaTh MHUHYTHBIH O00OBEM KpPOBOTOKa B IOKoe M Ipu Harpyske, ecan YOK B mokoe
cocrasisut 50 mu, YHCC - 78 ya./mMuH, a npu ¢pusndeckort Harpyzke YOK noctur 150 mi, npudem ero
MOBBIIIEHUE conpoBoXkIanoch BozpactanueM YCC 1o 90 ya./mMuH.

15. Paccuurats cepaeunsbiit unaekc, ecau MOK cocrasnser 5000 mi/MuH, a 1I011a/ib TOBEPXHOCTH
-2,5 M.

16. Paccumrarts ynapusiid uaaekc, eciu Y OK cocrarmsier 50 M1, a TUTOIIa (b TOBEPXHOCTH - 2,5 M.
17. Paccuntarh JOMKEHCTBYIOIIYIO Maccy Tela pedeHKa B 7 Mec, €CIIM Macca Tella MpU POoKJISHUU
cocrasisuia 3000 r.

18. Paccuntath JOMKEHCTBYIOUIYIO OKPYXKHOCTH TOJIOBBI peOeHKa B 8 Mec, ecniu B 6 Mec OHa
cocraBisiia 43 cm.

19. Paccuntath JOMKEHCTBYIOIIYIO OKPYKHOCTh Tpyau pebeHka B 4 u § Mec, ecinu B 6 Mec OHa
cocraBisiia 45 cm.

20. PaccunTaTh KOJIMYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH, 1o ¢opMyne DUHKeNbIITeHHA 1S
JIOHOIIIEHHOTO 7-mHeBHOTO pebenka maccoir 3200 r. Ompenenuth 00beM MOJIOKA IS KaXJAO0TO
KopMIleHus (TIpu 7-pa3oBOM PEKUME).

21. PaccunTaTh KOJTUYECTBO MOJIOKA, HCOOXOMMOE Ha CYTKH 3-MecssaHOMY peOeHKy Maccoi 4800 T,
00BEMHBIM METOIOM.

22. PaccuuTaTh KOJUYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH 3-MecsTaHOMY peOeHKy Maccoi 4800 T,
KaJIOPUIHBIM METOJIOM.



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

1. 3apanus 1A ayauTopHO padoThI:

1) PaccunTaiite KOHIIEHTpaIIIO pabovyero pacTBOpa, €Cu Ui €ro MPUTrOTOBICHHS UCIIOIB30BAIH 2
1 Boael 1 300 Mt 5% pacTBOpa.

2). B 340 mn pactBopa coxmepxutcs 22 T cyxoro BemiecTBa. Ompenenure MPOICHTHYIO
KOHLEHTPALMIO 3TOT0 pacTBOpA.

3) Konnentpanus pactBopa 3ajana otHomienueM 1:3. Beipazure koHIieHTpaiuio B %.

4) B npuémHOe OTIEICHUE 3a CYTKH NOCTYMHiIo 56 4en. M3 Hux B 3 ciiydyasx ObUIO OTKa3aHO B
rocruTanu3aiuy, a 24 NOCTYNMBIIMX ObUIM OTHpaBiICHbl B TPaBMATOJOTHYECKOE OTJEJICHHUE.
CKOJBKO TPOLEHTOB OT TOCHHUTAIM3HPOBAHHBIX OBLIM OTIPABICHBI B TPaBMATOJIOTHYECKOE
otaencHue?

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

6) Paccuntarh KOHIICHTpAIMIO Pabovero pacTBopa, €CI Ui €ro IPUTOTOBIICHHS

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

2. 3aiaHus 1J1s1 CaMOCTOATEIbHON padoThI:

Bapuanm 1

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

2. CKOJIBKO KUIKOCTH MOXHO IMEpeNnuTh OOJbHOMY 3a CYTKH, €CJIM CKOpOCTh BBeAeHus Oyner 80
Kar/muH, a 1 M1 KuaKocTd paBeH 20 karuisam?

Bapuanm 2

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

2. Berauciure Maccy cepiia 4yesioBeKka ¢ Maccoi 75 Kr, €CJIM U3BECTHO, YTO Macca cepilia COCTABIISCT
1/200 ot Maccel Tena

Bapuanm 3

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

2. CKOJIBKO >XKMJIKOCTH MOKHO TI€PEJIUTh OOJBLHOMY 3a CYTKH, €CITU CKOpPOCTh BBeaeHHs Oyner 30
Kar/mMuH, a 1 M1 KuaKocTy paBeH 20 karsam?

Bapuanm 4

1. [TanmenTy Ha3HauyeHo BBeneHue 4,8 1 pacTBOpa BHYTPUBEHHO B CYTKU. PaccumraiiTe CKOpOCTh
UH(QY3UH, €CIIM U3BECTHO, 4TO | MJI )KUAKOCTH paBeH 20 KaruisM.

2. Cxonpko cynbdaruina Hatpus Haxoautces Bo (uakone 10 mi 30% pactBopa?

Bapuanm 5

1. [Ina3zma cocraBuser 62% OT KpoOBHU, a KpoBb cocTaBisieT 8% oT Macchl Tena. B cocraB mia3Mel
BXoauT: Oenka — 8%, Heopranudeckux BemiecTB — 2%, Boabl — 90%. Paccuuraiite cocTaB 1ma3mbl
yenoBeka macco 70 Kr.

2. B nonukivHuKe padoTtatoT 16 Bpauel — crenuanucToB, 4to coctaBisger 80 % oT He00X0uMOoro
Koan4uecTBa. CKOIBKO BaKaHTHBIX MECT UMEETCS B MOJIMKIMHUKE?

Bapuanm 6

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

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



Bapuanm 7
1. B 6onpaune 160 xoiikomect. M3 Hux 3amonHeHo 6oapHbIMU 132 mMecTta. Ha ckobKO MpoIieHTOB
3aroyiHeHa 0oJbpHUIa?

2. KakoBa macca TeJja 4eJioBeKa, €ClIM €ro MbIIIeYHas Macca, paBHas 38% Macchl Tella, COCTaBJISACT
30 kr?

Bapuanm 8§

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

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

Bapuanm 9.

HeoOxonumo 450 min 20% pactBopa riaroko3bl. CKOJBKO I'paMM TJIFOKO3bI COAEPXKUTCA B ITOM
pactBope?

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

Bapuanm 10.

1. Heo6xomumo 350 mia 40% pacTtBopa ritoko3bl. CKOJBKO TpaMM TIIOKO3bl COAEPIKHUTCS B ATOM
pactBope?

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

Bapuanm 11.

1. Konnenrpaius pactBopa 3agaHa oTHouieHreM 1:4. Beipazute KOHIIEHTpauio B %.

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

Bapuanm 12.

1. Jlanst ammyinsl 40% riatoko3sl o 10 mi. [IpuroroButs 5% pacTBop ItOK03bI, HCHOAb3ys 300 M
¢dbuzpactBopa.

2. B mpuémMHoe oTAeneHHe 3a CYTKU mocTynuio 56 ven. M3 Hux B 3 ciydasx ObUIO OTKa3aHO B
rocnuTanu3any, a 26 NOCTYNMBIIMX ObUIM OTHpPABJIEHBl B TPaBMAaTOJOTHYECKOE OT/AEICHHE.
CKONBKO TPOLEHTOB OT TOCHHUTAJIM3UPOBAHHBIX OBUIM OTHpPAaBIEHbl B TPaBMAaTOJOTHYECKOE
otaeneHue?

Bapuanm 13

1. B ropoackoif MOMUKINHUKE MO IITaTHOMY PACHUCAHHIO MMeeTcs 15 cTaBok YYaCTKOBBIX
TepaneBToOB, U3 HUX 3aHATO 8§0%. CKOJBbKO BaKaHCUN UMEETCS B TIOJUKIMHUKE JIJIs TEPareBTOB?

2. PaccuuTaiiTe KOHIIEHTpAIMIO paboUyero pacTBopa, €CIU JJIsl €0 MPUTOTOBJICHUS UCTIOIB30BAIA 2
1 Bozel 1 400 mut 6% pacTBopa.

Bapuanm 14

1. B xupypruueckom oTIeNeHHH 3aHATO 24 KOHKH, 4TO cocTaBiseT 75% o01ero KoinuyecTsa Koek
naHHoro otnenenus. [loncunTarh KOIMYECTBO CBOOOIHBIX KOEK B OT/ICIICHUU.

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

1,2 1 Bozbl. CKOJBKO MOJIYYHIJIOCH pabodero pactBopa?

Bapuanm 15
1. B 240 mn pactBopa conepxutcs 12 r cyxoro BeniectBa. OnpeennTe NpoLEeHTHYIO KOHIEHTPALUIO
3TOr0 pacTBOpA.



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

Bapuanm 16

1. JIns TepaneBTUYECKOTO OTACNICHUsI MOJy4eHO 56 ymakoBOK CO HINpUILIaMH, 4TO cocTaBisieT 80%
oT 3aKka3aHHoro. CKOJIbKO YIaKOBOK €II¢ TpeOyeTCsl MOIyduTh?

2. Paccuntarh KOHLEHTpaLKIO pabovyero pacTBopa, €Ciu JUIsl €ro MPUTOTOBIICHUS

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

Bapuanum 17

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

2. Ins npuroroBnenus 1,5 % pactBopa B3suin 5% pactBop u nobdasBwin 3,5 1 Bojbl. CKOJIBKO
MoJIy4nsIoch pabouero pacrsopa?

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

3. 3apaHus Ui NPaAKTHYECKO padoThI:

[IpakTnueckas padora Ne 7:

1. Onpenenuts CyTOYHOE BbIAETICHUE MOYH peOeHKa 5 JIeT.

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

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

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

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

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

7. BeruncnuTh Maccy cep/ia HoBopokaeHHoro maccoit 4 kr 100 r, eciau Macca cep/iia CocTaBIseT
0,8% Mmaccsl Tena.

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

9.V pebenka 10 rofa onpenenseTcs Yucio 3yooB 1no ¢opmyie N - 4, rae N - KOJIWYECTBO MECSILIEB.
Ornpenenuth KOJIMYECTBO 3y00B y pedenka 10 mec.

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

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

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

13. 3a nepBble 3 mec xu3HU pedeHok HaOpan 1,3 kr. Ckonbko Becusl pebeHOK B 4 mec, eciii OH
poausics ¢ Maccod 2,6 Kr M 3a TMOCJIEIHHM MecsI] MpUOaBUI B Macce CpPEeIHECTAaTHCTHYECKOE
3HaueHue?

14. Paccuntarh Maccy pebeHka 8 Mec KU3HHM, eclid OH poauics ¢ Maccoi 3 xr 100 r.

15. Ckonbko BecuT pebeHok 1 rofa sxu3Hu, poauBlmiica ¢ maccoit 3 xr 300 r, ecii U3BECTHO, UTO
3a nocneaHue 4 Mmec oH HaOpaJl o Macce 2 KT, a OCTallbHble MecsLlbl Habupai coryiacHo tadum. 12.17
16. B Hopme ¢usmnonornyeckas moreps B popaax coctaBiseT 0,5% wmaccwl Tena. OmnpenenuTh
KPOBOIIOTEPIO B MUJUIMJIUTPAX, €CIIM Macca KeHIINUHBI 54 KT.

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

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

19. Onpenenuts LEeHy AeJIeHUS MINPHILA, €CIH OT MOJIBITOJIBLHOI0 KOHYca 10 MeTKH «10» 5 nenenuit.
20. OnpenenuTh [eHy AeTCHHsI IITPHIA, €CITU OT IMOABITOJIEHOTO KOHYCa 10 METKH «1» 20 neneHui.



21. llena nenenus wHCynauHOBOro mmmpuna cocraBiseT 4 EJ[. CKombKHM [ENeHHUSM IIIPHIIA
cootrBerctByeT 16 EJl mncynuna? 32 EJI? 20 E/1?

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

23. Cxonbko HeoOxoaumo B3sTh 10% pacTBOpa OCBETIICHHON XJIOPHON M3BECTU M BOJIBI (B JIUTPaxX)
Ju1st mpuroTtoBsieHus 6 1 5% pacteopa?

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

25. Ckonbpko Heobxonumo B3sTh 10% pacTBopa XJIOpHOI M3BECTH U BOABI ISl IPUTOTOBJICHUS 7 JT
0,5% pacTtBopa?

26. CKObKO HEOO0XOAMMO B3ATh XJOpaMuHA (CyXOe€ BEIIeCTBO) B TpaMMax M BOJBI IS
npurorosienus 3 i1 5% pactBopa?

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

28. OnpenenuTh NPOICHTHYIO KOHIICHTpAIUIo pacTtBopa: a) 5:1000; 6) 1:5000; B) 3:4000; T) 8:1000;
1) 9:2000.

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

30. OnpenenuTh KOHIEHTPAIMIO PAacTBOpAa B COOTHOIIEHHWH, €CIM TPOLEHTHAS KOHIICHTPALUS
cocraBuna: a) 0,02%; 6) 1%:; B) 0,05%; 1) 0,001%; 1) 0,04%.

31. Paccuurars 103y cyxoro Bemiectsa kopenna (Kopenna-6ensoara Hatpus®) Ha OMH IPUEM TIPH
Ha3HAYEHUH Ha mpreM cTosioBoii J0xkku 0,5% pactBopa. (CtomoBas oxka - 15 mi1.)

32. JIns pactBOopa wucmomb3yercst cootHomeHue 5:200. CKOIbKO IJMTPOB pPAacTBOpPa MOXKHO
MPUTOTOBUTH U3 1,5 KT unucToro BemecTa?

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

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

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

36. [TaneHTy Ha3HaYeH NPOMETa3uH 25 MT BHYTph 4 pa3a B CyTKU. B Hannuum tabiaeTku ¢ Haceukon
1o 10 mr. Ckonbko TabseTOK HEOOXOAMMO NAIMEHTY Ha OJUH MIpHUeM?

37. IlanmenTy Ha3zHaueHbl 2 TabiaeTku 1o 4 mMr OpomrekcruHa 3 pas3a B cyTkd. [lanmeHT mpuHuman
OpoMTreKCcHH § pa3, HO M0 COOTBETCTBYIOMIEH 103€. CKOJIBKO TaOJIETOK MPUHSUT MAIMEHT 3a CYTKH?
38. CynbdanunaMuHble mpenapaTbl BBOJATCS M3 pacdera 2 Mr Ha 1 kr maccel Tena. CKOJIBKO
HE0OXOMMO BBECTH TIpenapara Jyisi pedenka 8 et maccoit 30 kr?

39. [NanenTty Ha3HaueH npenapar no 1,5 r 3 pa3a B cyTku. B Hannuuu tabnetku ¢ Haceukoi mo 500
Mr. CKOJIbKO Ta0JIETOK B CYTKH HEOOXOAUMO MTPUHUMATH MAIUEHTY?

40. TTarmeHTy Ha3HAuU€H NpPOMETa3uH 25 M BHYTPh 4 pa3a B CyTKU. B Hanmuuu TabiaeTku ¢ Haceukon
1o 10 mr. Ckonbko TabsieTOK HEOOXOAMMO NAIMEHTY Ha OJUH MIpHUeEM?

41. TTarmeHTy Ha3HaveHbl 2 TabneTKu 1o 4 Mr OpoMrekcuHa 3 pasza B CyTKd. [lanmeHT mpuHuMan
OpoMTIeKCHH § pa3, HO M0 COOTBETCTBYIOMIEH 103€. CKOJIBKO TaOJETOK MPHUHSUI IMAIIMEeHT 34 CYTKH?
42. CynbpanunaMuHble TpenapaTsl BBOAATCS U3 pacdera 2 Mr Ha 1 kr maccel Tena. CKOJNBKO
HEO0OXOMMO BBECTH TIpemnapara s pedenka 8 jget maccoit 30 kr?

43. JIns JI€YEHUs nucOakTepruosa HCIIOJIB3YIOTCA oucdunodbaxre-pun ouduaym
(budpumymbaxrepun®). Oy mo3y mpemnapara (1 ¢iakoH) pacTBOPSIOT B 5 MII KUTISTYCHON BOIBI.
Haznauvator 5 103 3 pa3a B cyrku. Ckojbko (prakoHOB mpemapaTa cienyeT mpuoOpectd ams
KypcoBoro Jiedenus (14 gueit)?

44. T'pynnoii coop Ne 4 3aBapuBatoT no JBa ¢puibrp-nakera Ha 100 T BOAbI M NPUHUMAIOT BHYTPb 3
pa3a B CyTKH /10 e/1bl. XBaTUT JIM MAllMEHTy YHAKOBKH 3TOro cOOpa Ha HeNEeNI0, €Cld B yIIaKOBKE
cogepxxurcs 20 punbTp-nakeTon?
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4.2. TunoBble 3a1aHNus 1/l Py0e:KHOT0 KOHTPOJIsI
Pa3nes 1. MareMaTH4yecKHii aHAIU3
KontponsHast padora Ne 1:
Bapuanr 1.
1. Haittu npoussoanyio gynkunun y = 3x* — 508X + 2
2. CkopocTh aBikeHus Toukn V (t) = (9t? — 8t) m/c. Haiitn myTh, IpOiIEHHBIH TOUYKOI 3a MATYIO
CeKYHY.
3. Haiitu Heonpenenennsie uuterpansr: ) | (x3 — 2x + 3)dx; 6) [ 3sinxdx.
4. Haiitu onpeenennbie nuTerpansr: a) [ (x° — 2x + 3)dx; 6) | 3sinxdx;
5. BBIUMCIIHTD MIOMAAb QUIYphl, OTPAHHYEHHOM TMHUAMI Y = X%, X =0 u X = 3

Bapuanr 2.

1. Haiitu npousBoanyio gynkmun y = 2x° + 4sinx + 3x

3. CxopocTb aBrkenus Toukn V (t) = (6t% + 4) m/c. HaiiT myTh, IpOiieHHBIHA TOUKO# 3a IATh CEKYH/I
OT Hauasa JIBI>KCHHUS.

3. Haiitu HeonpeaeaeHHbIE HHTETPAIBL: a) [ (3= 2x)%dx; 6) [ cos(3x - 2)dx;

4. Haiitu onpe/iesieHHbIC HHTETPAJIbL: a) J.(l 3x%)dx; 6) J-(3X —4x+5)dx;
-1
5. BBIYMCIUTH TWI0MIA/b GUTYPBI, OTPAHUYECHHOMN JIMHUAMA ¥ = 2X, y =01 X = - 3

Bapuanr 3.

1. Haiitn npousBoanyro pynkmun y = 4x° + 2eX + 3

2. CxopocTh guskenns Touku V (t) = (9t — 1,5t%) m/c. Haiitu myTs, IpoiineHHbIil TOUKOi OT HaYaa
JBHKEHUS 10 €€ OCTAaHOBKHU.

3. Haiitu Heomnpenenenusie naTerpaist: a) | (4 + 5x)%dx; 6) f cos(x/4 - 2)dx;

4. Haiitu onpeiciCcCHHbIC HHTETPAJIBI: €) fn 3 cos 3xdx; x) f 6 sinbxdx;
Breruncnuts miomans Gurypsl, Ol“paHI/ILIeHHOI/I TMHEAMH Y = X2+ 1, y =2,
Pa3nen 2. [locienoBaTe ibHOCTH M PAABI

1) KonrponbHhas pabora Ne 2:
Bapuanr 1

on
1. Harmmcats nsate TICPBLIX YJICHOB HOCJ'IC,Z[OB&TCJ'ILHOCTI/I{: {n 1 }}

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

5x +2
7:0) 1
x—>0 2x2 +1

4. HCHOJ‘IBSyfI pa3n0>I<eHI/Ie (pyHKuI/H/I Ha MHOKHUTEJIH, HANTHU TIPEIEIbI:
a) lim
x—3

)

N | =
wIiN
S| w

3. Haiitu npenensr: a) llm

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

x—00 3x2%2 —x -1

Bapuanr 2

2
n
1. Hamucarts oath TEPBLIX YWICHOB MOCJICAOBATCIIbHOCTU: {2n+ 1}

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

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

x% -1

3. Haiitu npenensr: 11rr6



-9
x2 —-2x -3

a) lim 6) 11 im

Jm

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

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

Bapuant 3

1. Hamwmcars nsth NCPBLIX YWICHOB MMOCJICA0OBATCIIbBHOCTHU ! {10n+1}
1

. 1
2. Hammmcatp popmymy 06mero YyJIeHa YMCIOBEIX ITOCIEeN0BaTeIbHOCTEN: 2, 1 " 1 50

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

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

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

Paspnen 3. Onepauuu ¢ MHOKecTBaMH. OCHOBHBIE TOHATHA Teopuu rpagos

1. Haligure nmepeceueHue u o0beJMHCHIE MHOKECTB A 1 B, ecitn A = {Ua 1,35, ?} nB= {BA 5a5}

2. CKOJIBKO HEYETHBIX JBY3HAYHBIX YHCEN MOXKHO cocTaBuTh U3 mudp 0, 1, 2, 3,4, 5, 7?

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

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

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

6. Bce Mou npy3bst 3aHIMAIOTCSI KAKUM-HUOYIb BHJIOM CIIOpTa. 16 M3 HUX yBIIEKArOTCS GyTOOIOM, a
12 — 6acker6oniom. U TONbKO ABOE YBIEKAIOTCS U TEM U APYTUM BUAOM CIIOPTA. YTaJaiTe, CKOJIbKO
y MEHs Ipy3eit?

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

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

Borscaure: 1) Kakoe U3 1ByX MHOXECTB SIBIISIETCS MTOJJMHOKECTBOM Apyroro: a) Q wiu D; 6) D wiu
A; B) B N.

2)

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

Pasnen 4. OcHOBBI TeOpUM BEPOSATHOCTEH M MaTeMAaTHY€eCKON CTATUCTHKH

KonTponbnas padora Ne 3:
Bapuanr 1

A) B) B) T)

1 Berauciure: 3! 1/3 3 6 9

B norepee 100 6uieros, 3
KOTOPBIX TPH BBIMTPHIIIHBIX.
2 [TpuobperaeTcst onuH OUTIET. 3/100 3/97 3
KakoBa BepoATHOCTB, UTO 3TOT
OUJIEeT BHIMTPBIIIHBIN?

97




B simuke HaxopsTcs S5 4€pHBIX, 3
CUHUX, 2 3eJEHBIX KapaHjalia.
Haiinute BEpoSITHOCTH TOTO, UTO
HayraJ| BEIHYTHIM KapaHiamt
OKaXXETCSI KPACHBIM.

1/10

10

Ornpenenure, CKOJIBLKO
CYIIECTBYET CIIOCOOOB, YTOOBI
COCTaBHTh MAPhI U3 TPEX
YEJIOBEK.

1 ciocod

3 crioco0a

& crroco0oB

12cnnoco60B

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

1/2

Onpenenure 4acToTy NOSBICHUS
yucna 1 Bpsany: 1.2, 1,3, 1,4,
1.5,4.

4/9

4/10

Haiinute Mmony psana
3.2,4.1,3,2,1,2,2, 1.

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

HexoTtopslit onbIT TpOBOIUIN
1000 pa3. [TonmoxxuTenbHbII
pe3yabTaT OKa3aycs B 7 CiIydasXx.
KaxkoBa vacrora nosiBiieHus
MOJIOKUTENIHOTO pe3yJibTara?

1/1000

7/1000

17

10

Onpenenure MeIMaHy TaHHOTO
pana :
21,145, 23,4,3,2

2,7

2,5

Bapunanr

A)

b)

B)

)

Haiinure 3HaueHue
BbIpaxkeHus 2! +31.

10

Ornpenenure, CKOITbKUMHU
crocobamMu MOKHO
IIOCaINTh HA CKAMEUKY
YEeTBEPBIX YETIOBEK.

12

Onpenenure Meauany
JTAHHOTO psija : 2
1,2,4,1,2,54,3, 2,3

2,7

2,5

Onpenenure, CKOIbKO

TpPEeX3HAYHBIX uncen (0e3 OJTHO
MOBTOPEHHS MUPP) MOKHO  |4uCIIO

cocTtaBuTh U3 1udp 1, 2, 3?

TpH YHCIia

JACBATH
HHUCCII

ECTh
qHuCe




B xopobke Haxoautcs 15
KapaHJalleu, U3 KOTOPbIX
BOCEMb KapaHJalleld CHHEro
ngera. KakoBa BeposATHOCTB
TOT0, YTO BHIOPAHHBII
CIIy4alHBIM ITOPSAKOM
KapaHJall OKaXXeTCsl CHHETO
ngera’?

1/15 1/8 8/15 8

Omnpenenure 4acToTy

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

[Ipu poBeneHuu
HECKOJIbKMX SKCIIEPUMEHTOB
OB TIOJTyYEH PSIT YUCE
1,2,1,3,1,2,1,5,3,1.
Haitnute cpennee
apu(METHIECKOE ITHX YHCEIT

Haiiaute Moy TaHHOTO
8 psana 1 2 3 5
1,2,3,1, 2,1,5,1,1.

N3 copoka ChIrpaHHBIX

HapTUil MaXMaTHCT 1 1 1

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

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

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

Pa3nes 5. OcHOBHBIE YHC/IEHHBbIE MATEMaTHYeCKHe MeTOoAbl B MpodeccuoHATbHOM
AeSITeJIbHOCTH CPeAHero MeIMIUHCKOro padOoTHUKA.

Kontponbnas padota No4

Bapuanr 1

1. KBaptupnas miata nosbieHa Ha 8%. 3a npornuibiit Mecsy 3amiadeHo 3 500 py6. Ckoyibko HaI0
3araaTUTh 3a TeKYIIUi MecsI?

2. B pe3ynbpTaTe METHOPATUBHBIX MEPONPUITHAN TTOCEBHBIC IUIOMAIN YBEIHYMIUCH 10 CPABHEHUIO C
npouuibiM rojoM Ha 150%. Haliaute BenuuuHy miomaseil 3Toro rojaa, €ciid B IPOILIOM IOy OHA
cocrasmuia 60 ra.

3. Tlomoxoanblii Hamor ycraHoBiieH B pasmepe 12%. [lo Beiuera momoxojHoro Hamora 1% ot
3apa0OTHOM TUTATHl OTYUCIISIETCS B IEHCHOHHBINA (oHA. PaboTHuky Hauncieno 50000py6. Ckonbko
OH TIOJIYYHUT TIOCTIE YKa3aHHBIX BBIYETOB?

4. KakoBa Macca Tea 4yeoBeKa, €CJIM €ro MplliedHas Macca, paBHas 40% Macchl Tena, COCTaBIseT
35 kr?

5.BerancnuTe maccy cep/ia 4eiaoBeKa ¢ MacCco 75 KT, €CJIM U3BECTHO, UTO Macca CEP/La COCTABIISET
1/200 ot mMaccel Tena

Bapuanr 2



1. Ilnata 3a Tenedon nossimieHa Ha 16%. 3a mouwisiii mecsir 3amnadeHo 280 pyo. Ckoiapko mpuaércs
3aIIaTUTh 3a TEKYIIUNA MecsI?

2. B 5 teicsiuax u3 BBINYMIEHHBIX 20 THICSY KOPOOOYEK C KEBATEIBHOM PE3MHKOH HAXOAUTCS
ctoprpu3. CKOJIBKO MPOIEHTOB COCTABUIIN KOPOOOUKH C CIOpIIPU3aMU?

3. B pe3ynbpTaTe MENTUOPATUBHBIX MEPOIPUSATUNA MOCEBHBIC TIOMAIN YBETUYMINCH IO CPABHEHUIO
¢ mpouuibiM rogom Ha 150%. Haiiqure BennunHy miomajaei 3Toro roja, €CJiv B MPOILIOM roAy OHa
cocraBuia 60 ra.

4. Cynb(anunamMuaHble mpenapaTsl BBoaATcs u3 pacuéra 0,2 Mr Ha 1kr Maccel Tena. CKOJIBKO HYKHO
BBECTH Ipernapara ajs pedéHka 6 jget maccoit 24 kr?

5. Paccumnraiite konuyecTtBo cyxoro Bemecra B 300 mut 3,6% pactBopa

Bapuant 3

1. BanoBoit HalIMOHANIBHBIN MPOAYKT FOCYJAPCTBA COCTABHII 33 MIIP. IOJIJIAPOB, YTO COOTBETCTBYET
75% ot manupoBasierocs 6roakeroM. Haiinure miaHoByi0 BETWYHHY BaJIOBOTO HAIIMOHATHHOIO
IIPOJYKTa 3TOr0 rOCyAapCTBa.

2. B mepBoMm kBapTaie HekoTopblii ToBap cromn 1000 pyd. Bo BTopoM kBapTase 1ieHa MOBBICHIIACH
Ha 50%, a B TperbeM em€ Ha 100%. CkoabKO cTasl CTOUTH 3TOT TOBAp?

3. PaccuuTaiiTe KOHIIEHTpAIUIO paboYyero pacTBOpa, €Ciu sl €0 MPUTOTOBJICHUS UCTIOIB30BAIA 2
1 Boxel 1 300 mut 5% pacTBopa.

4. B 340 mn pactBopa coaepxutrcsi 22 T cyxoro BemectBa. OnpeneianuTe MPOLEHTHYIO
KOHLEHTPALMIO 3TOT0 PacTBOpA.

5. KonnenTtparus pacteopa 3aana otHomieHueM 1:3. Beipazure koHIIeHTpaiuio B %.

43. Tunosble 3aJaHuUsl A8 TNPOMEXKYTOYHOH aTTecTalMM MO JAUCHMILUIMHE -
Au(ppepeHPOBAHHBIN 3a4eT

1. Ilepeyenb BonpocoB k Au¢depeHunPOBAHHOMY 3a4eTy

1 Bompoc:

JlaiiTe onpeeneHne mpon3BOIHON (yHKIIUH.

Ortser:

ITpousBonHOM PpyHKIMK Y = f(X) B TOUKE X Ha3bIBAE€TCS MPE/IeN OTHOIIECHUS MpUpaIieHus (yHKIUN
Ay X pupalieHnto apryMeHTa, Koraa MpupaiieHie apryMeHTa CTpEMHUTHCS K HYJIIO.

2 Bompoc:

Yro moka3bIBaeT MPOU3BOIHAS?

ITpon3BoiHas MOKA3bIBa€T CKOPOCTh U3MEHEHUS (DYHKLIUU.

3 Bompoc:

B uém 3akmroyaeTcs reOMETpUYECKUI CMBICIT IIPOU3BOIHOMN?

[Ipon3BoHas B JaHHOM TOYKE PABHAETCSA TAHTCHCY HAKJIOHA KaCaTEIbHON K KpUBOM B JAaHHOM TOUKE.
4 Bomnpoc:

ChopmynupyiiTe MEXaHUYECKUN CMBICI TPOU3BOIHOM.

MrHoBeHHasi CKOPOCTh U3MEHEHUSI HEKOTOPOT'O Mpoliecca B ONPeIeIeHHbI MOMEHT BPEMEHH.

5 Bompoc:

JlaiiTe onpezeneHre nepBooopazHoil pyHKIMH.

[TepBooOpasnoii s 3amanHoit QyHkimu f(X) HaseBaercss ¢ynkius F(X), umeromas cBoei
npousBoaHoi ¢pyHKIwio f(X) mmm f(X)dx ceoum muddepenumanom.

6 Bompoc:

Yro Takoe HeonpeaeNEHHbIN HHTErpan?

CoBokymHOCTh Beex (ynkmmii F(X) +C? mepBoobOpasubix s maanHoro muddepenimana f(X)dx,
Ha3BIBAETCS HEOTIPEJIENIEHHBIM HHTErpaioM U 0603Hauaercs [ f(x)dx = F(x) + C,rne f(x)dx —
nojuHTerpaabHas QyHkuus, a f (x) noguHTerpajbHasi yHKLUS.

7 Bompoc:

Chopmynupyiite MOHATHE «ONpeNeaEHHBIN HHTETpa»



OmnpenenennbiM uHTerpasioM Gynkuuu f(X), HenpepriBHast Ha oTpe3ke (a, 0) Ha3bIBaeTCs Mpeneln
MHTErpalIbHON CYMMBbI 3TOH (QYHKIIMM Ha JAHHOM OTpE3KEe MPU CTPEMJICHUU K HYJIIO BEITUYHMHBI
MaKCHUMAaJIbHOT'O U3 YaCTUYHBIX OTPE3KOB MIPH YCIOBUH, YTO 3TOT MPEE CYIIeCTBYET, KOHEUEH U HE
3aBUCHUT OT cIocoba pa3OueHus oTpeska (a, 0) Ha YaCTUYHBIC OTPE3KH U OT BHIOOPA Ha HUX TOYEK Ci:

max Ax—0 £

ff(x)dx = lim if(ci)Axi

OOBsICHUTE CYTh MIOHATHS «MHOKECTBO.

[Tom MHOXXECTBOM TOHHUMAETCS COBOKYIHOCTh NPEIMETOB, OOBEAMHEHHBIM OOLIMM JJISl HUX
CBOKICTBOM.

8 Bompoc:

Haiite onpenenenue npeaena GyHKIUH.

Yucno a HaswiBaeTcs mpenenioM ¢yHkuuu y = f(X) B Touke Xo, ecnu ais Jio0oro uucia £ >
0 B TOuKe X, HaiAeTCs TaKoe YHUCIIO 6 > 0,4T0 as1g JII06OTr0 X +*
X0, VA,OBJETBOPSIOLIET0 HHEPABEHCTBY |[x — Xo| < 67 BbINOJIHSETCS HepaBeHCTBO  |f(x) —
al <e:lim f(x) = a.

X—Xg
9 Bompoc:

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

O6benuHenneM MHOkeCTB A1 1 A2 HAa3BIBAIOT MHOXKECTBO B, cocrosiiiee U3 BceX Te€X 3JIEMEHTOB,
KOTOPBIE IPUHAJICIKAT XOTs Obl OJHOMY U3 MHOXKECTB A1, Az

Ilepeceuenuem MHO)eCTB A1 1 A2 Ha3bIBaeTCs MHOXKECTBO B, cocrosiee M3 TeX W TOJIBKO TexX
3JIEMEHTOB, KOTOPBIEC MPUHAJJICKAT U MHOXKECTBY A1, © MHOXECTBY A2 OTHOBPEMEHHO

10 Bompoc:

OOBSICHATE CMBICT TIOHATHW «IIEPECTAaHOBKA», «Pa3MEIICHUE», «COYeTaHHe». B 4éM OCHOBHOE
OTJIMYME COUCTAHUS U pa3MeIleHUs ?

[TepecraHOBKaMU HA3BIBAIOTCS OTIEPAITUH HAJT YIIOPSIOYCHHBIM PSAIOM U3 N PA3IMYHBIX 00BEKTOB, B
MPOILIeCCe KOTOPOU «CIMCOYHBIN COCTaBy psifa HE U3MEHSETCS, HO «MeCTa» 0OBEKTOM B TOM PATY
M3MEHSIOTCS OT BapuaHTa K BapHaHTy. UHCIIO epecTaHOBOK B PsAYy U3 N AJIEMEHTOB COCTABUT: Pp=
n!'=1.2.3...(n—1).n.

Pazmemenusmu u3 n 3JIEMEHTOB o m AJIeMEHTaM

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

M3 MHOXKeCTBAa A . A} = pp—

CoueTaHHsIMU HA3BIBAIOTCS OIiCpani HaJl MHOKCCTBOM M3 N pa3sIMYHBIX 06B€KTOB, B Ipouccce

KOTOpPOro 06pa3yeTc;1 IIOAMHOXECTBA H3 K JOJICMCHTOB, Tak, ‘ITO6I>I BAPpHUAHTBI TTOAMHOKCECTB
n!

OTJIMYAIHCH JIPYT OT JApyra XOTs Obl OJJHUM 3jieMeHTOM. C)t = oy n—
11 Bonpoc:

[TosicHuTe CyTh MOHATUN: COOBITHS, COBMECTHBIE M HECOBMECTHBIE COOBITHS, IOCTOBEPHBIE WU
HEBO3MOXKHbIE COOBITHS.

Co0bITHE- 3TO (aKT, KOTOPHII PU OCYILIECTBICHUN ONPEAEICHHBIX YCIOBUN MOXKET MIPOU30UTH UITU
HE IIPOU3OUTH.

CoOBbITHSI HA3BIBAIOTCSI HECOBMECTHBIMM, €CJIH B PE3YJbTAaTe JAHHOTO UCIIBITAaHUS MOSIBIIEHHE OJJTHOTO
13 HUX UCKJIFOYAET IMOSBICHUE PYTroro.

CoOBbITHSI HA3BIBAIOTCSI HECOBMECTHBIMHU, €CJIM B pE3yJIbTaTe JAHHOTO UCIBITAHHSI OSBICHUE OHOTO
13 HUX HE UCKIIIOYAET MOSBIECHUE APYTOro.

JlocToBepHOE COOBITHE- 3TO COOBITHE, KOTOPOE B pE3yiabTaTe HCIBITAaHUS HEMPEMEHHO JOJKHO
IIPOU30MTH.

HeBo3moxkHOE coObITHE- 3TO COOBITHE, KOTOPOE B pE3yIbTaTe UCTIBITAHUS HE MOKET IIPOU30MTH.

12 Bompoc:

JlaiTe KI1acCU4YECKOE ONPEIECIICHUE BEPOSATHOCTH.



BepositHocThio P(A) coOBITHSI A Ha3bIBaeTCS OTHOILIEHUE YUCIIA OJIATONPUSATCTBYIOIUX UCXOI0B M
m
K 00IIeMy YHCITy PaBHOBO3MOYKHBIX HECOBMECTHBIX UCXOJI0B: P(A) = -

13 Bompoc:

ChopmynupyiiTe TeOpEMBI CIIOKEHUS U YMHOKEHHUST BEPOSITHOCTEH.

Teopema cioxeHUsT BepOSTHOCTEH. BeposTHOCT, CyMMBI ABYX HECOBMECTUMBIX COOBITHH A U b
paBHa cyMMe BeposITHOCTEN 3TuX coobituii. P(A+B) =P(A)+P(b).

Teopema yMHOXEHHS BepOSITHOCTEH. BeposITHOCT pou3BeieHHSI IBYX HE3aBUCUMBIX COOBITHI A U
b paBHa nmpousBeneHuo BepositHocTel 3Tux coobituii: P(A*B) =P(A) *P(b).

14 Bompoc:

Kakue omepainuu HaJg MHOXECTBAMH MOKHO BBIIONHATH? JlaliTe ompeneneHue OObCIUHEHUS H
MepeceyeHms] MHOXKECTB.

Obveounenuem MHOKeCTB A1 1 A2 Ha3BIBAlOT MHOXKECTBO B, cocrosiiee u3 BceX TeX 3JIEMEHTOB,
KOTOpBIE MPUHAJIIEKAT XOTS ObI OJHOMY U3 MHOXeECTB A1, A2

Ilepeceuenuem MmuOXecTB A1 1 A2 Ha3bIBaeTCs MHOXECTBO B, cocrosiiiee M3 TeX W TOJIBKO TeX
AJIEMEHTOB, KOTOPbIE MPUHAIJIEKAT U MHOKECTBY A1, 1 MHOXeCTBY A2 OTHOBPEMEHHO

15 Bonpoc:

OOBbscHUTE CMBICT TOHATUN «IIEPECTAHOBKA», «pa3MEIIeHHE», «codyeTaHue». B uéM OCHOBHOE
OTJINYUE COUETAHUS U Pa3MEIECHUs?

[lepecTaHOBKaMy HA3BIBAIOTCS OMEPAUU HAJl YIIOPSAOYCHHBIM PAIOM U3 N PA3IUYHBIX O0BEKTOB, B
MIPOIIECCe KOTOPOU «CIMCOYHBIN COCTaBy psifa HE U3MEHSICTCS, HO «MECTa» 00BEKTOM B 3TOM PSIY
M3MEHSIOTCS OT BapuaHTa K BapuaHTy. UKCIIO MEepEeCTaHOBOK B Py U3 N DIIEMEHTOB COCTABUT: Pp =
n!=1.2.3... (n—1).n.

Pasmemenusamu u3 n 3JIEMEHTOB 1o m AIIeMEHTaM

A,T Ha3bIBAIOT KOHEYHbIE YIIOPAA0Y€eHHbIE MHOXXECTBAa, CoAepKalliie m 3JIEMEHTOB, Bb16paHHbIX
n!

U3 MHOXKeCcTBa A . Al = pog—

CoueTaHusIMU Ha3BIBAIOTCS OIlCpallMd HaJd MHOXXECTBOM H3 N pPa3IMYHBIX O6I>€KTOB, B IIponecce

KOTOpPOro o0pa3yeTcsi MOJMHOXECTBa M3 K 3JIEMEHTOB, TaK, YTOOBI BapHAHTHI IMOAMHOKECTB
n!

OTJIMYAIHCH IPYT OT Apyra XOTs Obl OJHUM 3jeMeHTOM. C)it = —yym—
16 Bompoc:

[TosicauTe CyTh MOHATUN: COOBITHS, COBMECTHBIE M HECOBMECTHBIE COOBITHS, IOCTOBEPHBIE WU
HEBO3MO>KHBIE COOBITHSI.

CobbiTHE- 3TO aKT, KOTOPHIH MPHU OCYIIECTBICHUN ONPEACTECHHBIX YCIOBUN MOXKET MPOU30UTH UITU
HE IIPOU30UTH.

CoObITHS Ha3BIBAIOTCS HECOBMECTHBIMH, €CITH B PE3YNIbTAaTE JAHHOTO UCTIBITAHUS MOSBIECHHE OJTHOTO
13 HUX UCKIIIOYAET IMOSBIICHUE JIPYTOTo.

CoObITHS Ha3BIBAIOTCS HECOBMECTHBIMH, €CITU B PE3YNIbTATE JAHHOTO UCTIBITAHUS MOSBICHUE OJTHOTO
W3 HUX HE UCKIIIOYAET MOSBIEHUE APYTOro.

JlocToBepHOE COOBITHE- 3TO COOBITHE, KOTOPOE B pPEe3y/lbTaTe HCIBITAHHUS HEMPEMEHHO IOJHKHO
IIPOU30MTH.

HeBo3MokHOE COOBITHE- 3TO COOBITHE, KOTOPOE B PE3YIbTAaTe UCIBITAHUS HE MOXKET MPOU3OUTH.

17 Bompoc:

JlaliTe KIacCu4YecKoe ONpeIeNIEHUE BEPOSITHOCTH.

BepositHocThio P(A) coObITHS A Ha3bIBae€TCS OTHOIICHHWE YMCia OJaronpusTCTBYIOMUX UCXOI0B M

m
K 00111eMy YHCITy paBHOBO3MOKHBIX HECOBMECTHBIX UCXOJI0B: P(A) = .

18 Bompoc:

CdhopmynupyiiTe TEOPEMBI CII0KEHUS M YMHOKEHUS! BEPOSITHOCTEH.

Teopema cioxeHust BeposiTHocTeH. BeposTHOCTE CyMMBI ABYX HECOBMECTUMBIX cOOBITUH A u b
paBHa cyMMe BeposiTHOCTel 3TuX coObithii. P(A+B) =P(A)+P(b).

Teopema ymHO)KeHUS BeposiTHOCTEN. BeposTHOCTh Mpon3BeIeHUS IBYX HE3aBUCUMBIX COOBITHH A U
b paBHa npousBenenuro BepositHocTel 3Tux coobituii: P(A*B) =P(A) *P(b).



2. Ilepeyennb 3a1a4 K 1u¢PepeHIMPOBAHHOMY 3a4eTy
1. BeruncJurs npeaes (pyHKIMH:

. 6 7
a)|lm—2+—3;
I']A)aon n

2
. XS 4X
0) lim ———;
x—>-8 X% + 2X
. 5+n°-2n®
B) lim——m—

e 3n° +6

1) Iirnzx2 +3x-7.

2. HaiiTH mpou3BOAHYI0 TaHHOH QYHKIMHU:
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. BoluncauTh onpee/ieHHbIi HHTErpaJ:

a) j 1—3x?)dx;
6) [ (3x* —4x+5)dx;
0

0

B) J. (x® +1)dxr)
]

r) fzo 3 cos 3xdx; .

T
n) J¢ sinbxdx;
4. HaiiTu o01uee pemenne qugdepeHiuajIbHOr0 ypaBHeHUs

)y = 6x3; 6) ¥ +xy = 0; B)y'= 2\/y; n)y’dy+xdx=0; n) y=xy.

1. Ha crone Haxozmarea 5 ammnyn ¢ npenapatoM A, 10 — ¢ npenaparom B u 15 — ¢ npenapatom C.
Hayrag Oepyr 1 ammyny. KakoBa BeposITHOCTh, UTO Hayraj BbIOpaHHas aMIlyjla OKa)KeTcs a) ¢
npemnaparoM B 6) ¢ npenapatom B umu C

2. CkonpKUMH CIOCO0aMU MOXHO COCTaBUTH TpadUK JIEXKYpPCTB Ha OJHY cMeHY u3 | Bpaua u 2
MeJIcecTep OTICICHHS CTaIl[MOHapa, €CIIM BCETO B OT/CNIEHUH padoTaroT 6 Bpayeit u 10 meacecrep?

3. B OompHumy moctynator B cpemHeM 20% OombHBIX ¢ 3abomeBanueM A, 30% c¢ B, 50% c
3aboneBanueM C. BeposaTHocTh monHoro usnedyenus 6onesnun A — 0,8, B — 0,7 u C — 0,9. bonpHoii
BBITIMCAH 3JI0pOBBIM. HaliTH BEpOSATHOCTH TOTO, YTO ATOT OOJBHOM CTpajaal 3a0ojieBaHueM B.

4. IIpoBeneHbl U3MEPEHUSI BA3KOCTU KPOBU Y 9 60IbHBIX. 3HAYEHUSI OTHOCUTENIbHOM BSI3KOCTH KPOBH
y OONBHBIX cocTtaBuiu: 5, 4, 3, 2, 6, 3, 4, 8, 10. Beruucnure BEIOOPOYHOE CpeHEE, BBIOOPOUHYIO
TUCIIEPCHIO.



5. Yacrora mynbca (4Mcio yaapoB B MUHYTY) y 8 cTyaeHTOB B Bo3pacte 20 net: 74, 80, 66, 70, 74,
74, 68, 70. Bpluucautre MaTeMaTHYECKOE OXKUIAHUE, AMCIEPCUI0, CPEIHEE KBaJAPATHYECKOE
OTKJIOHEHHE, KO3(PPHUIIMEHT BapHallny.

6. Yacrora apIxaHus (YMCIIO JBIXAaTEIbHBIX JBHKCHHUI B MUHYTY) Y 8 MY>XYHH B BO3pacte 35 JeT:
20, 22,19, 15, 16, 21, 24, 19. BeruuciauTe YUCIOBBIE XapaKTEPUCTUKU CIyYallHON BEJIMYHUHBI.

7. Onpenenure KayeCTBEHHBIC IOKa3aTeNd pabOThl TEPareBTUYECKOrO OTAETICHHS CTaluoHapa
ropozackoi 6onpHuIB ropona H. B 2010 r. B TepaneBrudyeckom otaenernu 130 koek. Brimucano 3a
ron 2700 6onpHbIX, 3 HUX yMepio 300. [IpoBeaeHo B oTaenenun Bcemu 00abHbIMEU 45 500 KoiiKo-
nael. Haiinure: a) moka3aTenb CpeHEH ATUTEIBHOCTH MPpeObIBaHUS O0JIILHOTO Ha KOliKe, 6) 000poT
KOWKH, B) 3PHEKTHBHOCTD JICUCHUS.

8. C HacTyIuieHHEeM XOJO0J0B KOJIHYECTBO OOJBHBIX C OCTPHIMU PECIIUPATOPHBIMU 3a00JI€BaHUSIMU
(OP3) yBenuuunoch A0 15 4enoBek B I€Hb, a A0 3TOT0 COCTaBIsLI0 okoJio 10 yenoBek. Ha ckoibko
MIPOIICHTOB BO3POCIIO YUCI0 00bHBIX ¢ OP3?

9. 26 yenoBek MOCTYNUIU B TPABMIIYHKT C MEPETIOMOM KOHEYHOCTEH, uTo coctaBmio 13% oT Bcex
obparuBmmxcst. CKOIBKO YEIOBEK MOCTYMUIO B TPABMITYHKT?

10. OOBemM KpoBH B OpraHM3ME YeIIOBeKa cocTaBisieT 7% OT Maccel Tenma. B maimom kpyre
KpoBooOpamienust coaepxkutrcs 20-25%, a B Oompmom — 75-85%. Omnpenenure o0beM
LHUPKYJIUPYIOLIEH KpOBU B OOJIBIIOM Kpyre KpoBooOpaleHus yeaoneka Becom 90 kr.

11. Boga cocraBnsier 70% oT maccel Tena denoBeka. Ornpeaenure Maccy BOJAbI B TeJie YeIOBEKa
BECOM 85 KT.

12. Macca ToJ0BHOTO MO3Ta B3pOCJIOro 4elioBeka B cpeaHeMm 1,4 kxr, a cnuHHoro — 36 r. Kakoi
IIPOLIEHT OT Macchl TOJIOBHOT'O MO3T'a COCTaBIISIET Macca CIMHHOTO Mo3ra?

13. ITna3ma coctarmsier 60 % OT KpoBH, a KpOBb — 7% OT Macchl Tena. B cocTaB Tu1a3mMbl BXOTUT:
oenox — 8%, Heopranuyeckue Bemectsa — 2%, Boga — 90%. PaccuuTaiite coctaB mia3Mbl 4eJIOBeKa
Maccoi 60 kr.

14. JIns ycTpaneHust MeTaboJIMuecKoro anuao3a 0oipHOMY BHyTpuBeHHO BBenu 300mi1 4% pacTBopa
rupokapOoHara HaTpus. Haiinure Maccy cyxoro BeliecTBa B 3TOM pacTBope?

15. ®ypaumnuna B pactBope 0,05%. Ckojabko pacTBopa MOXKHO MOIXyduTh u3 10 rpammos
dbypaumimna?

16. Ckonpko kampnusi xjopuga coxepxkutcs B 500 mu 10% pacTBOpa, BBEACHHOTO MAI[UEHTY
KareiabHo?

17. JInga ne3uHTOKCHKALMU opraHuzMa OonbHOMY Obuto BBeZeHO 1,5 11 5% rmioko3bl. CKOJBKO
YHCTOTO BEHIECTBA IIIOKO3BI OBIJIO BBEICHO?

18. Coop Ned comepkut: 11BeTkoB poManiku — 20%, moberos OaryibsauKa — 20%, IIBETKOB HOTOTKOB
— 20%, tpaBsl puanku — 20%, kopHeit conoaku — 15%, muctheB MATH — 5%. CKOJIBKO TpaMMOB
Kaxkaoi u3 tpas cogepxutcs B 600 mi 10% oTBapa?

19. JInst mpombiBanus riia3 tpedyercs 0,1% pactBop nepmanranara kamus. Mimeercs 5% pactsop. B
KaKOM COOTHOIIIEHHH HEOOXOAMMO pa30aBUTh HMMEIOIUicS pacTBop s npurotosineHus 0,1%
pactBopa?



20. Hyxuo npurotoButs 1 1 0,5% pacTBopa HAlIaTHIPHOTO CIUPTA JUIsl CTEPUIIU3ALNN PYK MEpes
oneparueil. Ckonpko ucxoanoro 10% pactBopa Hy>KHO B3Tb?

21. CKoIbKO BOJBI HY)KHO /100aBUTH K 250 T pacTBOpa CONM JIIsl TOHMKEHUS €0 KOHLEHTPAINH C
45% no 10%?

22. Kakoe KOJIMYECTBO TBEPIOTO ChIpa IOJHKHO OBITH B paIlMOHE YeJIOBEKa, YTOOBI MOTYYHTh a) 15 T,
6) 20 1, B)25 1, ) 30 T *KUpa, eciu conepkanue xupa B coipe 40%?

23. Ha ckonbKo Tpamm xkupa 6osbine conepxkutcs B a) 40 r, 6) 50 r 20% cMmeTaHbl, 4eM B TAKOM Ke
konmyecTBe 15% cmeransi?

24. Tlynwc yenoBeka B mokoe ObuT paBeH 68 yaapoB B 1 MmunyTy. [locie ¢hu3ndeckoit Harpy3Ku myJibe
ctan paBeH 82 ynapa B 1MuHyTy. Ha CKOJIBKO NpOLIEHTOB YBEIMUMICS y YEJIOBEKA MYJbC MOCIE
(bu3uvecKoi Harpy3ku?

25. TeopeTnuecku HeanbHas Macca Tela 4YeloBeKa paBHa 64 Kr, a oH BecuT 82 kuiorpamm. Ha
CKOJIBKO MPOIIEHTOB YEIOBEK BECHT OOJIbIIE CBOCH TEOPETHUECKH HICATbHOW MacChl?

26. meroTcst aMImysibl 110 5 MIT ¢ JIGKQpCTBEHHBIM TIperapatoM B pactBope 2%. CKOIbKO pacTBopa
HaOepeT B IIIPHIl MEJICECTPa, €CIIM Bpad Ha3Ha4wi npenapart o 0,05t ?

27. Ha onny unnekiuto Tpedyetcs 300 000 EJ] nenunmmiuna. Umeetcs: Bo ¢inakone 500 000 EJL.
CKObKO MJI HOBOKAWHA HY)KHO Oparh Ul pa3BEACHHS M CKOJIBKO MJI pacTBOpa B IITIPHIL JIJIS
HMHBEKIMI: @) IPH ITOJIHOM Pa3BeIeHUH; 0) IIPH IMOJIOBUHHOM pa3BeIcHUM?

28. Ha ogny unbekuuto tpedyetcs 500 000 EJl antubuoruka. Mmeercs: Bo daaxone 1 000 000 ELL
anTHOnOTHKA. CKOJILKO MJT CTEPHIILHOM BOIBI HYKHO OpaTh JUIS Pa3BEACHHS U CKOJILKO MJI pacTBOpa
B IIMPUIL AJI1 UHBEKIUI: a) IPU MOJIHOM pa3BeICHUU; 0) MPH MOJIOBUHHOM Pa3BeeHUN?

29. Ha3nauenue Bpaua: 1o 5% pacTBOp IUIFOKO3bI BHYTPHUBEHHO KarejlbHO B TeyeHHe 12 4acos.
Kanensnuna nosupyet 10 xanens/mi. [logcunraiite ckopocTh HH(QY3UU B KaIUISIX/MUH.

30. [ManmenTy Ha3HAYCHO BBEACHHE 2,4 1T pacTBOpa BHYTPHBEHHO B CYTKH. PaccuuTaiiTe CKOpOCTh
UH(QY3UH, €CIIH U3BECTHO, 4TO | MJI )KUAKOCTH paBeH 20 Karuisim?

31. bonsHOMy Ha3HaueHo BBeaeHue 0,4 11 reMo/ie3a BHYTPUBEHHO KamlelbHO Ha 2 yaca. Paccuuraiite
CKOPOCTh UH(Y3UH, €clii | MII )KUJKOCTH paBeH 15 karisaMm.

32. Bpau vaznaumi 0,8 ;1 pactBopa PuHTrepa BHYTpHBEHHO KareabHO B TeueHue 3 yacoB. Paccunraiite
CKOpOCTh MH(]Y3UH, €CIIM U3BECTHO, YTO KaleJIbHUIA JO3UpYyeT 15 Kanenb/mil.

33. Haznauenue Bpaua: acnupud 1o 0,65 r BHyTpb, Kaxkabie 6 yacoB. Imerorcs: TabneTku
acnipuHa 1o 325 mr. CkoibKo TabneTok coctapiuseT 1 mpuem?

34. Bpau wnasHaumn sputpoMunuH 400 Mr BHYTph Kaxaple 6 dvacoB. Mwmerorcs TabieTku
sputpomunuHa 1o 0,2 r. Ckonbko TabneTok coctapiuser 1 npuem?

35. Haznauenue Bpaua: pyiaun mo 0,15t 3 pasza B aenb. merotcs tabnerku pynu-ga no 100 mr.
CKoJIbKO TaOJETOK MEJCECTpa JOJDKHA JaBaTh OOJIBHOMY Ha OJIMH TIpUeM?



36. Haznauenue Bpaua: 2r JIEKapCTBEHHOT'O CPEICTBA B BUAEC MUKCTYpHL. MIMeeTcs: MUKCTypa, 2MI
kotopou coaep:xkat 1000 mr npenapara. CKOJIBKO MJI COCTaBISE€T pa30BbId MpueM?

37. PaccunTaTh pa3oByI0 W CYTOYHYIO JI03bI MarHusi Cyib(dara, BBITUCAHHOTO B3POCIOMY Kak
XKemueronHoe cpeactBo B 20% pacTBope W Ha3HaYEHHOTO MO 1 CTONOBOM JlokKe 3 pa3a B JeHb (1
CT.JI. — 15 mur).

38. Omnpenenuth KypCOBYIO 103y HACTOMKM BaJlepuaHbl, Ha3HauyeHHOW 1o 30 Kamenb Ha HOYb B
teuenue 25 quent (1 mn — 50 xamnens).

39. Haznauenue Bpaua: o6ucenrou 0,12r BHyTph 3 pa3a B aeHb. MIMeroTcs: TabneTku OucenTosa mo
240 mr. CkobKO TaOJIETOK COCTABJISET Pa30BBIA Mpuem?

40. B Teuenue 1 MUHYTHI U€JIOBEK JieaeT 16 IbIXaTeIbHBIX ABUKEHUHN, TPH ATOM B JIETKHE ITOCTYIIAET
3a 1 Brox 1500 cm3 Bo3nyxa. KakoBa MUHYTHAsi BEHTUIISALIUS JIETKUX?
DTaJIOHBI OTBETOB:

ITAJIOHLI OTBETOB:
I paznean:

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

X odx; ) —sinx-tgx+i,

\/; COSX

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

: S Vo, o1
3. a)-6;0) 10; B)Z, r)-T, ﬂ)} e) -4,5.

2
x2+C

2

4. a)y=x*+C; 6)y=Cez;p)y=x%+2xCl+ C?2;1) y= i/Cl——%XZ; n) —
Il pa3nean:

1 .5
a)z; 0)-
270
0,26
M(X)=5,0;1(X)=6,0
M(X)=72; D(X)=17; 6=4,1; Cv=5,7%;
M(X)=19,5, D(X)=7,8 6=2.8; Cv=14.,4%;
a) 17;6) 21;8)88,9%
50%
200uen.
4,725 n
59,51
2,57%
6enok 0,2 kr, Heoprannueckux Bemects 0,05 kr, BojabI 2,3 KT;
12r;
20m;
50r;
751;
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18. [[BeTKOB poMaIiku, mooeroB OaryJIbHUKA, IIBETKOB HOTOTKOB, TPaBbl (GUANKH 1O 12 T, KOpHEH

COJ0AKH 9T, TNCTHEB MATHI 3T

19. 1:50;
20. 50 mx;
21. 875r1;

22. a)37,51,0)501,B)62,51,T) 75T
23. a)Ha2r;0)Ha2,5T,;

24, Ha 20,6%

25. Ha 28%;

26. 2,5Mi1;

217. a) 5 mu; 3 mut; 6) 2,5 mut; 1,5 mut;
28. a) 10 mut; 5 mu1; 6) 5 mut; 2,5 Mt

29. 14 xamn/muH;
30. 33 xam./MuH;
31. 50 kamn./MuH;
32. 67 xan./MuH;
33. 2 Tad.

34. 2 Tal.

35. 1,5 Tab.

36. 4 Mt

37. 3 1 - pa3oBas, 9 r — cyTo4Has;
38. 1,5 ma;

39. 4 TabneTku;

40. 24000 cm3,

Kpurepun oueHku:

OreHka «5» CTaBUTCSI, €CJIM TIPABHIIHHO BHITIOJHEHBI BCE MATH 33/ IaHHH; JOITYCTUMO HAJTUIHE OJTHOTO

HeJlouéTa.

OIICHKa «4)) CTaBUTCH, €CJIN HpaBI/IJ'IBHO BBIITOJIHCHBI J'IIO6I)IX quLIpe 3adaHUA.
Onenka «3» CTaBUTCS, €CITU MPAaBUIBLHO BBHITIOTHEHBI TP 3aJaHUS.

OreHka «2» CTaBUTCS, €CJIU MPABUIILHO BBITIOJHEHBI MEHEE TPEX 3aJaHUM.

4.4. TecToBbl€ 3alaHuA JIst AHATHOCTUYIECCKOI'0O TECTUPOBAHUSA 110 JUCIHUIIJIMHE

IIposepn 3aganue BapuaHTthl 0TBETOB Tun Koua-Bo
eMas CJI0KHOCTH | 0aJ1J10B 3a
KoMIeTe BONMpOCAa | MPaBWIbH
HIUA bl OTBET
OK 1,2, | 1. Ykaxcume ooun 1) 220; HU3KHAN 2,0
3,4 npasuUILHBLIL OMEem 2) 150;
B kpyxke paaunomobutencii | 3) 324,
3aHumaercs 12 gpereit. Ha | 4) cpemu yKa3aHHBIX
TOPOJCKYIO KOH()EPEHIIMIO | OTBETOB HET MPABMIIBHOTO
HY)KHO  OTIpPaBUTh  TPOHX.
CKOJIBKUMH CTTIOCOOAMU MOYKHO
COCTaBUTh ITH TPOUKH?
OK 2. Ykaostcume ooun 1) 1cr; HU3KUI 2,0
1,2,8,9 NPABUIbHBLIL OMEem 2) 2cr;
IMIK 2.2, | Pebenok poamics Becom 2800 | 3) 3 cr;
2.4 r. K 6 wmecsinam ero Bec




cocraBun 5850. PaccumraTh
CTENEHb TUNOTPOUH.

4) HET OTKJIOHEHHI OT
HOPMBI

OK 1,8, 9 | 3. Ykaxcume ooun 1) 12 E/; HHU3KHAM 2,0
IIK 2.1, | npasunsusiit omeem 2) 14 E]l;
2.2, 2.4, | PaccuntaTth HEOOXOAUMOE 3) 13,5E1;
3.1 KOJIMYECTBO eauHuIl uHCcyauHa | 4) 12,5 EJ]
(EJ) mpu ycnosum, uro 1 EJ
pacimeruisieT 5 r caxapa cyxoro
BEIIleCTBA, €CJIu BBeAeHO 15%
I0K03bI 450 M?
OK 4. Ykasxcume o0oun 1) 3,9%; HU3KHI 2,0
1,2,8,9 NPABUIbHBLIL OMEem 2) 7,5%;
[IK 2.2, | Onpenenute KOHIICHTPAIHIO 3) 0,75%;
2.4 pactBopa 3 : 4000 4) 0,075%
OK 1,8, 9 | 5. Ykaosrcume ooun 1) 80000 E/I; HU3KHH 2,0
IIK 2.1, | npasunsusiit omeem 2) 4000000 EJI;
2.2,2.4, | lleHuuUIMH pa3Be/ICH TaK: 3) 800000 EJI;
3.1 500 teic. EJl — 5 M 4) 400000 EL
HOBOKanHA. CKOJIBKO THICSY
E/l neHnumuinHa COAEPKUTCS
B 8 MJ1 pacTBOpa’?
OK 1,2,3 | 6. Yemanosume 1)-0) 18 CpeaHui 50
COOmeemcmeue mexcoy 2)-B)6
npedenamu u ux snauenusmu | 3)—a)4
1. lim(3x® — 5x + 4);
X—2
2. lim X2_4—)(_5;
x—>5 X—5
. 8x3+5x—1
3. lim ———;
X—oc 5—6X+ 2x3
a) 4
0) 18
B) 6
OK 1. Ykaxcume npasunvnsii 1) pasaen MaTeMaTHKH, CpeIHHI 50
1,458,9 | omeem M3YyYarolui CBSI3U MEXIY

MaremMaTrudeckass CTaTUCTHKA —
9TO:

CIy4ailHbIMU
BEJIUYMHAMU;

2) pa3jaej MaTeMaTHKH,
NOCBSIIEHHBIH MeToJaM
CHCTEMATH3AI[UH,
00padoTKu 1
HCCJIe0BaHUs
CTATHCTHYECKHX
JaHHBIX;

3) pasnmen MaTeMaTHKH,
W3YYAOIIUNA CBSI3U MEXKITY
METOdaMH
CHCTEMAaTH3alNY;

4) paznen MaTeMaTHKH,
M3YYAOUIUN CBSI3U MEXKITY
GyHKIISIMEI




OK 1, 2,3 | 8 Ykasxcume npasunvnsiit 1) 0; cpenHui 50
omeem 2) oc;
Beruncnure 3) -1
lim =7 4)1
x—oc 5+x3
OK 9. Ykasxccume npasunvuolit 1) 4,368 J; CpeaHUIt 5,0
1,2,8,9 | omeem 2) 2,184 m;
[1K 2.2, | O6beM mupKyIupyromei 3) 1,092 i;
24 KPOBH B OPTaHH3ME YeJIOBEKa 4)5n
coctaBisieT 7% OT Macchl Tea.
B cepneuno-cocyaucroi
cucreme Haxoautcs 80%
IUPKYJITHPYIONIEH KPOBH.
[TocuuTaiite 00bEM KpOBU B
CEPJICYHO-COCYAUCTON
CHCTEME YeJIOBEKa Maccom 78
KT.
OK 1, 2,3 | 10. Ykascume npasunvHoli 1) sin X — X €0S X cpenHui 5,0
omeem 2) sin X + X cos X
Haiinute npon3BoaHy0 3) cos x
byHKIMH y= X Sin X. 4) X+ X COS X
OK 11. Vkastcume npasunvhotii 1) 0,76; CpeIHHI 5,0
1,2,3,4 omeem 2) 0,8;
Jucnepcus Clly4alHON 3) 1,4;
BEIIMYMHBI, 3aJaHHONH 3aKOHOM 4) 2,04
pacmpesielieH s, paBHA:
X 0 1 2
p 0,5 0,2 0,3
OK 1,2, | 12. Yemanosume 1)-8 CpemHui 50
3,4 coomeéemcmeue 2)—a
1) Ywmcno mepecTaHOBOK 3)-6
BBIUUCIISETCS 110 hopMyIe:
2) Ywucio pa3menieHuit
13 N DJIEMEHTOB
110 K BBIYMCIISETCS 10
dbopmyre:
3) Ywucio coueTanuit
13 N DJIEMEHTOB
110 K BBIYMCIISETCS 10
dbopmyre:
n!
a)Ak = (n_k')! X
n:
6)Cr, = k! (n—k)!'
B)Pn =n!
OK 1,2, | 13. Ycmanosume 1) BeposiTHOCTB CpeaHuit 5,0
3,4 coomeemcmeue MOSIBJICHUS ~ XOTSA OBl
BepositHocT coObiTHii A U B | onHOTO u3 IBYX

COOTBETCTBEHHO paBHbI P(A)
=0,4 u P(B)=0,5. Ycranoure
COOTBETCTBHUE MEXTY
BEPOSTHOCTSIMHU YKa3aHHBIX
COOBITHI W X 3HAYCHHSIMH.

HECOBMECTHBIX COOBITHH A
u B.

2) BeposiTHOCTB
COBMECTHOI'O  ITOSIBIICHHUS




TIBYX HE3aBUCHMBIX
coObITHii A u B.
3) BeposiTHOCTH COOBITHS,

MIPOTUBOTOJIOKHOTO
coObITHIO A.
a) 0,9;
6) 0,2,
B) 0,6
1)—a
2)-0
3)-B
OK 1,2, | 14. Bcmasvme nponywiennoe | 1) noanoii cpeaHui 5,0
3,4 1060 2) KJIaCCHYCCKOU
CucrteMy coObITHI HAa3bIBAIOT | 3) 3aBUCHMOI
..., €CITH OHA BKJIFOYAeT B ceOs | 4) He3aBUCUMOM
BCE BO3MOJKHBIE B JIaHHOM
KOHKPETHOU CUTYaIlluu
Clly4aiiHble COOBITHUS, HO IIPU
WCIBITAHUN HACTYHAET TOJIBKO
OJTHO W3 HUX
OK 2, 3,4 | 15. Jlansl MHOkecTBa: A= {1, | 1)—a CpeIHuiA 5,0
2,3,4,8,12},B=1{0,2,4,6, |2)-06
8, 10} 3)-s
Yemanosume coomeemcmeue
Medxncoy cneoyiouumu
MHOMCECMEAMU U
Heo0X00umbiMu 01 UX
noYyYeHUs onepayuAMu Hao
muooxncecmeamu A u B:
1) {2,4,8}
2) {0,1,2,3,4,6,8,10,12}
3) {1,3,12}
a) TIepeceueHre MHOXECTB
AuB;
0) oObeaMHEHNE MHOKECTB
AuB;
B) pa3HOCTb MHOXecCTB A u B.
OK 2, 3,4 | 16. Pacnonoxcume 3adannvie | 1) 1mycToe MHOXKECTBO; BBICOKHM 8,0
muoxcecmea 6  nopaoke | 2) {xeN|1<x<3};
6o3pacmanun Konuuwecmea ux | 3) {2,4,6,8,10};
djiemenmos 4) MHOXECTBO LIEJIBIX
1) {xeN|1<x<3}; qrce
2) TMyCTOE MHOXECTBO;
3) MHOXECTBO EITBIX
qrHCced,
4) {2,4,6,8,10}
OK 2, 3,4 | 17. Ykaoscume éce 1) MHOKeCTBO 1eJIbIX BBICOKHH 8,0

npasuibHble OMeemaol
Bribepure yTBepxaeHuE O
YHCJIOBBIX MHOXKECTBAX,
KOTOPOE SIBJISIETCSI UCTHHHBIM:

YyuceJ ABJIACTCA
MNOAMHO2KECTBOM
MHOKECTBa
JeHCTBUTEJIbHBIX YHUCeJI;




2) Otpesoxk [1;12]
SBJISIETCSI [TOJIMHOKECTBOM
npomexyTtka (1;10];

3) MHOKeCTBO
PalHOHAIBHBIX YHCEIT
SIBJISIETCSI [TOIMHO’KECTBOM
MHOKECTBa
UpPaLMOHABHBIX YHCEIT;
4) Untepsai (-2; 0)
SIBJISIETCSI
MOAMHOKEeCTBOM
oTpe3ka [-3; 1]

OK 1, 2,
3,4

18. Vkaowcume ece
npasuibHble OMeEentbl
BriOpath BepHBIC
BBICKa3bIBAHUS

1) monmydyeHHe 3a OTBET
OLICHKH «5)» U MOJy4ECHHE
3a OTBET OIIEHKH «2»
SIBJISTFOTCS
MIPOTHBOIIOJI0KHBIMHU
COOBITHSIMUY;

2) NpH POKACHUH
pebdenka codbITHE A —
POKIeHHe MAJILYUKA H
co0biTHE B — po:kaenne
AEeBOYKH 00pa3yroT
MOJIHYI0 TPyHIy
COOBITHIA;

3) npu poKIeHUuH
pedeHka codbiTHE A —
poOKaeHre MAJTbYUKA U
coObiTHEe B — poxxnenne
J1€BOYKH SIBJISIIOTCSI
He3aBHCHMBIMHU
COOBITHSIMM;

4) mpyu OTHOKPATHOM
noaAOpPaCLIBAHUH
MOHETBI COObITHE A —
BbINIA/IeHHE OPJIa U
co0pITHE B — BBINNaieHne
PENIKHU SIBJSIIOTCSI
HECOBMECTHBIMH
COOBITUSIMHU

BEICOKHH

8,0

OK 1, 2,
3,4

19. Ykaorcume 6ce
npasuibHble OMeentbl

HeBo3MOKHBIMM SBJISIOTCS

cnenyronme 2 CoObITHS:

1) nosiBienue 10 ouxoB
npu OpocaHum
UIPATbHOM KOCTH;

2) nosiBjieHue 19 oukoB
npu OpocaHuM Tpex
UIPAJBHBIX KOCTEI;

3) nosiBnenue 10 oukoB
npu OpocaHuM Tpex
UTpabHBIX KOCTEH;
nosiBjieHue 15 oukoB npu
OpocaHUM Tpex
UTPATBHBIX KOCTEM.

BBICOKUH

8,0




OK
1,45,8,9

20. IIpoodonscume
npeonoscenue
['ucrorpammoii Ha3bpIBaeTCs ...

rpadguk, mo ocu adcuUcc
KOTOPOro OTJIOKEHbI
rpaHUIbl KJIACCOB, a MO
OCH  OpAMHAT — HX
4acToTAa.

BBICOKUH

8,0




