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1. IMacnopt (poHIA OLIEHOYHBIX CPEICTB JUCHUIIMHBI MaTemMaTuka

®DoH/T OICHOYHBIX CPEJCTB MPEIHA3HAYCH [JII KOHTPOJISI U OLIEHKH O0Opa30BaTENbHBIX TOCTHXKCHHI
00yJaronuxcsi, OCBOMBIIUX POTrpaMMy YIeOHON TUCITUTIIIMHE MareMaTuka.

®OOC BKIIOYAET KOHTPOJIbHBIE MAaTepUaibl ISl MPOBEICHUS] TEKYIIETO KOHTPOJs W UTOrOBOM
aTTectauuu B opMe IK3aMeHa.
®OC pa3paboTaH Ha OCHOBAHUU:

OCHOBHOH MPo(ecCHOHANBHOM 00pa30BaTEIbLHOM MTPOTPAMMBI 110 HAITPABICHHUIO ITOATOTOBKH 110
npodeccuu  13.01.10 DneKTPOMOHTEP IO PEMOHTY U OOCITYKHBAHUIO AJIEKTPOOOOPYyI0BaHMS (I10
oTpacisiM) MPOorpaMMbl y4eOHOW AMCHUIUIMHBI MaTemartuka.
2.Pe3ynbTaThl OCBOEHUS YUEOHOM U CHHILIAHBI
B pesymbrare ocBoeHHs y4eOHOW JTUCIHUIUIMHBI OOYYarOIIMiiCS JOJDKeH o00lajgarh OOIIMMHU

KOMIIETEHIMSIMU, BKJIFOYAIOLUIUMHU B €051 CIIOCOOHOCTD:

OK 01. Beibupats criocoObI pemeHus 3aaa4d MpopecCHOHATBHON IeATeIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBpEeMEHHBIE CPEICTBA MIOMCKA, aHAIN3a U HHTEPIIPETAINH HH(OPMAIHN U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOGECCHOHATIBLHOM 1eATeIbHOCTH;

OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO ICATEIBHOCTh B IPOPECCHOHANBHOM chepe, UCIOIb30BaTh 3HAHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. 3¢ddexTrBHO B3aMMOIEICTBOBATh U PadOTAaTh B KOJUIEKTHBE U KOMAaH/IE;

OK 05. OcymiecTBiasTh yCTHYIO U TMCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM si3bIke Poccuiickoit
®denepanyy ¢ yueToM 0COOEHHOCTEN COLMAIbHOIO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposiBIsATh rpask1aHCKO-TIATPUOTHYECKYIO TTO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE MTOBEJCHUE HA
OCHOBE TPAJUIIMOHHBIX O0IIEYETIOBEYECKHX LIEHHOCTEH, B TOM YHCJIE C Y4ETOM rapMOHU3ALUN
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, TPUMEHATh CTaH/IapThl AaHTUKOPPYILIHOHHOTO
MIOBE/ICHNUS;

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepeKeHUI0, IPUMEHATh 3HaHUs 00
M3MEHEHHMH KJIMMaTa, IPUHLUIIBI O€peKINBOT0 MPOU3BOACTBA, 3 (PEeKTUBHO NeicTBOBATh B UpE3BbIUAIHBIX
CUTYyallUsX;

OK 08. Mcnonbs3oBaTh cpeAcTBa (pU3NUECKON KYJIbTYpBI 111 COXPAHEHUS U YKPEIUIEHUS 3/10POBbSI B
nporecce NpopeccuOHaNbHON ASSITEILHOCTH U TOJAepKaHHUsI HEOOXOIUMOT0 YPOBHS (pu3nueckon
MIOATOTOBJIEHHOCTH;

OK 09. ITonp30oBaTbes TpodeccnoHaIbHOM TOKYMEHTaluell Ha TOCYAapCTBEHHOM U MHOCTPAHHOM SI3BbIKAX.



Pe3ynbraTom 0CBOEHHS NUCHUIUIMHBI SIBISETCS MOJIydeHUe (OCBOCHHE) 3HAHUN U YMEHUI

Pe3yabTarsl 00yyeHus
(ocBOeHHBIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

IMoka3aTe/n OLIEHKHU pe3yJabTaTa

YMmenus:

pelmath JIMHEWHBIE U KBAaJpaTHbIC YPABHEHUS U
YPAaBHEHUs, CBOJALINECS K HUM;

IIOJIy4YeHUE KOPHEHN JIMHENHBIX U KBAaIPaTHBIX
YPaBHEHHH M YpPAaBHEHUH, CBOISILUXCS K
HUM, OOOCHOBaHWE BBIOOpa GOpPMYI IS
pelleHusT  KBaJpaTHBIX  YPaBHEHHH W
HEIOJIHBIX KBaJPATHBIX YPAaBHEHUM;

BBIIIOJIHATH I[GﬁCTBHSI C IIGIZCTBHTGJIBHBIMH HYHCJIaMHU,
IMOJIB30BATLCA KAJIBKYJLATOPOM JIA BBIQHCHGHHﬁ,
HaxoauThb HpI/I6J'II/I)KéHHBIe BBIYHCIICHMU,

BBIIIOJIHEHUE JEUCTBUU C JIECHUCTBUTEIHLHBIMU

qucjiaMu, JEMOHCTpalunsa YMGHI/Iﬁ
HCIIOJIBb30BaHUA KaJIbKYJIATOpa JUIA
BBIUMCIICHHI n HaxXO0XJICHUA

NpUOIMKEHHBIX BBIUMCIICHHUI;

peuiaTb JIMHEWHBIC U KBaJApaTHbIC HCPABCHCTBA,
CUCTCMblI HCPABCHCTBA,

W3JIOKEHUE OCHOBHBIX OJTallOB  pEIICHUS
JUHEHWHBIX M KBAJPATHBIX HEPABEHCTB M MX
CHCTEM;

IIPOU3BOJIUThH JIEHCTBUSL C BEKTOPAMHU; dbopMynupoBaHUE TNpaBWI  CIOXKEHUS MU
BbIUUTAHUS BEKTOPOB, JI€MOHCTpALIUS
YMEHUH  BBINOJIHEHUS NEUCTBUI HAal
BEKTOPAMHY,;

HCIOJIb30BaTh CBOMCTBA 3J1€MEHTAPHBIX (DYHKLUMH MPH | U3JI0KEHHE CBOICTB byHKUIMI u

pElIeHNN 3aa4 U yIIPa>KHEHU; JIEMOHCTpAaLUs MTOHMMAaHHUSI ux
UCIOJIb30BaHUs IIPU PELIEHUU  3a7ad U
YIPaKHEHUI;

BBITNIOJIHATh TOXKJIECTBEHHBIE MPEe0Opa30BaHUS CO IIPUMEHEHNE TOKJIECTBEHHBIX

CTENIEHHBIMH, JIOTapU(PMUIECKUMU H npeoOpa3oBaHuit Haj CTETICHHBIMH,

TPUTOHOMETPUYECKUMH BBIPAKECHUAMM; Jorapu(pMUUEeCKUMHU u
TPUTOHOMETPUYECKUMHU BBIPAXKCHUAMU;
obocHOoBaHME  BbIOOpa  (OPMYNBI  WIH
cBOIcTBa (PyHKIMI JUIsl TpeoOpa3oBaHus;

CTPOUTH rpaduku MOKa3aTeNbHbIX, | CO3JaHHe rpaduxoB MOKa3aTeIbHbIX,

JorapupMHUUECKUX u TPUTOHOMETPUYECKHX | JIOTapU(PMUUECKUX U TPUTOHOMETPHUUECKUX

(GyHKUUH, BHIIOJIHATh MX NPeoOpa3oBaHuUs; byHKIHH, JIEMOHCTpaLUs YMEHUI
BBIMOJIHEHUSI  NpeoOpa3oBaHUi  rpauKoOB

Takux QyHKIUH;

BBIYUCIISITh MPOU3BOJIHBIE U TIEPBOOOPA3HEIE,

IMOJIYYCHHUE IPOU3BOAHBIX U HepB006p33HI)IX

ONpPEACIEHHBIE UHTErPAJIbI, TPUMEHSATh HEKOTOPBIX byHKIHH, MIOCTPOEHUE

ONpPEACIEHHBIN UHTETpal I HAXOXKICHUS KPUBOJIMHEMHOW Tpamneuuu, HaXOXKJICHUEe €€

IJTONIAAN KPUBOJMHENHON Tpamneuuu, Iomaau ¢ IMOMOLIBIO  ONPEACIEHHOTO
MHTETpana;

MPUMEHSATh CBOMCTBA MPAMBIX U IJIOCKOCTEW B obocHOBaHUE CBOWMCTB  MpPSAMBIX U

MIPOCTPAHCTBE NPU PELICHUH 3aj1ay;

IJIOCKOCTEN B MPOCTPAHCTBE NPHU PELICHUU
3a/1ad,




I/I306pa)KaTB rCOMCTPHUYCCKUC TCJIa HA IIJIOCKOCTU U
B IIPOCTPAHCTBC, CTPOUTH HUX CCUYCHHA IINIOCKOCTBIO,

JIEMOHCTpALUs yMEHUHI IIOCTPOEHUs
TEOMETPUYECKUX TEI M HX CEUYEHUH  Ha
IUIOCKOCTH U B TPOCTPAHCTBE;

pemarh 3a7auyd Ha BBIYHMCIEHUE ILJIOIIAAeH
MOBEpXHOCTEH M 0OBEMOB I'€OMETPUUECKUX TEJ;

ompezeneHue (HopMynbl ISl BBIYUCICHUS
momaaed 1 00bEMOB reOMETPUUYECKHUX TEll,
MIPUMEHEHHUE WX JIJIs PEIICHUS 3a]1a4;

YMEThb NPUMEHATH OCHOBHBIE IOJIOKEHUS TEOpUU
BEPOATHOCTEN M MATEMATUYECKOW CTATHUCTUKHU B
npoeCCUOHATIBHON JESATETLHOCTH.

BBIICJICHUE OCHOBHBIX JJIEMEHTOB TEOPHH
BEpPOSITHOCTEN U MaTeMaTU4YeCKOn
CTaTUCTUKH, pELICHUE IIPAKTUYECKUX 3a/1a4.

3Hanus:

OCHOBHBIE€ (DYHKIIMH, UX TpadUKH U CBOMCTBA;

[IEPEUUCIICHNE OCHOBHBIX  (DyHKIIHIA,
dbopMynupoBaHHEe HMX CBOWCTB, ONHCAHUE
mpolecca MocTpoeHus rpaduKoB;

OCHOBBI  U(GEepeHIIMATBPHOTO W HMHTETPAIBHOrO | (hOpMyIUpOBaHUE npaBuil U GopMyin
HCYMCJICHUI; muddepeHInaTbHOTO W MHTETPATBHOTO
HCYHCIICHHI,
H3JI0KECHHE aJrOPUTMOB pelieHus
aJTOPUTMBbI pelieHus TPUTOHOMETPUUYECKUX,
. TPUTOHOMETPUYECKUX, T[OKAa3aTEIbHbIX U
MOKa3aTeNIbHBIX, JIOTApU(PMHUYECKUX ypaBHEHUU U .
. JoTapu(MUIECKUX yYpaBHEHUH u
HEpPABEHCTB;
HEpPABEHCTB;
. . omnpezaeieHue OCHOBHEBIX CBOICTB
OCHOBHBIE€ CBOMCTBA JIEMEHTAPHBIX (DYHKIIHIA; N
AIIEMEHTAPHBIX (PYHKIINIA;
OCHOBHBIC TTOHSTHS BEKTOPHOU aareOphl; dbopMynupoBaHue onpeaeieHuin u

BBIJICJICHUE OCHOBHBIX MNOHSATHN BEKTOPHOMU
anreoOpsl;

G 000oCHOBaHUE OCHOBHBIX MOHATUI
OCHOBBI JIMHEHHOMU anreOphl; N
TUHEHHON anredpsr;
y3HaBaHUE reOMETPUYECKUX Tell,
OCHOBHBIE TTOHSTHS U ONIPEAEIICHUS CTEPEOMETPHH; .
bopMyTUpOBaHHUE OCHOBHBIX TIOHSATUU U

OIIpENICIIEHNI CTEPEOMETPHH;

CBOMCTBAa T'€OMETPUYECKHX TEN U IIOBEPXHOCTEW;

MIEPEUUCIIEHUE CBOMCTB N€OMETPUUECKUX TEI
U UX MIOBEPXHOCTEN;

. o .. ) BbIZIEJIEHUE dbopmyn JIoIanei
dbopmynbl TIIOMAAEH MOBEPXHOCTEH M OOBEMOB; . .
MOBEPXHOCTEN U 00BEMOB;
U3JI0KEHNEe OCHOBHBIX HOHSITHU
OCHOBHBIC TIOHATHUS KOMOWHATOPHKHW, CTATUCTUKH,
KOMOMHATOPUKH, CTAaTUCTUKH ¥  TEOPHH

TEOPUHU BEPOATHOCTEH.

BEPOSITHOCTEM.




3.0ueHkKa ocBoeHHs Y4eOHOW TUCUMIIJIMHBI

3.1.MopMBbI KOHTPOJIA M OIEHHBAHUS 3JIEMEHTOB YU4eOHOM THCUUIIIHHBI

DJieMeHT y4eOHOoi

®opMBbI KOHTPOJIS U OLleHUBAHUS

HCIHILIHHDI Tekymuii KOHTPOIH TemaTnueckui HUrorosbiii
KOHTPOJIb KOHTPOJIb

Brenenue Ompoc, KonTponbnas
TECTUPOBaHUE, pabora
caMoCTOsITeNIbHAs
pabota

PasButue nonsrusa o uncie Ompoc, Kontponbnas
TECTUPOBaHUE, pabora
CaMoCTOsITeNIbHAs
pabora

DYHKIIUU U UX TpaduKu Ompoc, KonTposnbnas
TECTUPOBAHUE, pabora
caMoCTOsITeNIbHAs
paborta

OCHOBBI TPUTOHOMETPUU Ompoc, Kontponbnas
TECTUPOBAHUE, pabora
caMoCTOsITeNIbHAs
paborta

Koopaunatsl u BEKTOpBI Ompoc, Kontponbnas
TECTUPOBAHUE, pabora
caMoCTOsITeNIbHAs
paborta

[IpsiMble U TIOCKOCTH B Ompoc, KonTponbpHas

IIPOCTPAHCTBE TECTUPOBAHUE, pabora
CaMoCTOsITeNIbHAs
pabora

Havana marematnueckoro Omnpoc, KoHnTponbHas

aHaJn3a TECTUPOBAHUE, paborta
CaMOCTOSITENIbHAS
paborta

MHororpanHuku Omnpoc, Kontponbnas
TECTUPOBAHUE, paborta
CaMOCTOSITENIbHAs
pabora

Tena n noBepxHOCTH Omnpoc, Kontponbnas

BpalIeHUs TECTUPOBAHUE, pabora
CaMOCTOSITeNIbHAs
pabota

Komb6unaropuka, 311eMeHTbI Ompoc, Kontponbnas

TEOPUU BEPOATHOCTEN U TECTUPOBAHUE, pabota

MaTeMaTHYeCKON CTATUCTUKUA | CaMOCTOSITEIbHAs
pabota

WNurerpain n ero npumenenne | Omnpoc, Kontponbnas
TECTUPOBAHUE, pabota
CaMoCTOsITeNbHas
pabota

Kopnu, crenenu, norapudmer | Ompoc, KonTposibHas




TECTUPOBAHUE, pabora
caMoCTOsITeNIbHAs
pabora
CreneHHble, TOKa3aTeNIbHbBIC, Ompoc, KonTponbnas
norapupmMudeckue GyHKIUU TECTUPOBAHUE, pabora
caMoCTOsITeNIbHAs
pabora
N3Mepenus B reomeTpun Ompoc, KonTposnbnas
TECTUPOBAHUE, pabora
caMoCTOsITeNIbHAs
pabota
PannonansHsle, Omnpoc, Kontposbnas
UppalMOHATIbHBIE, TECTHUPOBAHUE, paborta
[I0Ka3aTelbHbIE, CaMOCTOSITENIbHAs
norapuMuuecKue ypaBHeHus, | pabora
HEPABEHCTBA U CUCTEMBI
DK3aMeH

Tunbl 3agaHui AJas TEKYIIEro KOHTPOJA U KPUTEPUHU OLICHKH

HpeHMeTOM OLCHKHU OCBOCHUA AJUCHUILIMHBI SABJIAOTCA YMCHHA, 3HAHMUA, 06IJ_[I/IC KOMIICTCHIIMU,

CIIOCOOHOCTD IIPpUMCHATHb UX B HpaKTquCKOﬁ ACATCIIBHOCTH 1 HOBCGHHGBHOﬁ KHN3HHU.

e Tun (Bu) IIpoBepsiemble 3HAHUS U Kpurepum oueHkun
3ajaHus yMeHus1
TecTsl 3HaHUE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKHU «4» - 89 - 80% mpaBUIBHBIX OTBETOB
1 «3» - 79 — 70% mpaBUIIbHBIX OTBETOB
«2» - 69% u MeHee MpaBUIIbHbBIX
OTBETOB
Y CcTHBIE OTBETHI 3HaHUE OCHOB VYCTHBIE OTBETHI Ha BOIPOCHI JOJDKHBI
2 MaTeMaTHKH COOTBETCTBOBATH KPUTEPHUSIM OLIEHUBAHMS
YCTHBIX OTBETOB.
KonrtponsHas 3Hanue ocHOB MateMaTHku | «5» - 100 — 90% mpaBUIIBHBIX OTBETOB
(camocToATENBHA | B COOTBETCTBUHU C «4» - 89 - 80% npaBUIBHBIX OTBETOB
3 | 1) pabora MPOUICHHON TeMOU U «3» - 79 — 70% mpaBWIBHBIX OTBETOB
YMEHUS IPUMEHEHUS «2» - 69% u MeHee TpaBUIIbHBIX
3HAHUH Ha TPAKTUKE OTBETOB
CocrasieHne Ymenue opueHTupoBaThes B | COOTBETCTBUE COIEPIKAaHUS pabOTHI,
KOHCIIEKTOB, UH(POPMALIMOHHOM 3asIBJICHHOM TeMe, paBuiiaM 0(hopMIICHUS
pedeparos, HPOCTPAHCTBE, COCTABIATh | pabOTHI.
4 | TBOpUECKUX KOHCIIEKT
pa0or. 3HaHue MpaBUII
odopmiieHus pedeparos,
TBOPYECKUX paboT.
[IpakTnueckue YMeHue npuMeHsTh «5» - 100 — 90% mpaBHIBHBIX OTBETOB
paboThI MOJyYECHHbBIEC 3HAHUS Ha «» - 89 - 80% mpaBUIBHBIX OTBETOB

IIPaKTHKE.

«3» - 79 — 70% mpaBWIIBHBIX OTBETOB
«2» - 69% u MeHee paBUIIbHBIX
OTBETOB




3.2. TunoBble 3a]aHUSA /I OLIEHKH YCBOEHUS Y4eOHOM TN CHUIIHHBI.

3. 2. 1. CrapToBasi ITMATHOCTHKA TMOATOTOBKH O00yYaIOUIMXCS MO IIKOJbHOMY KypCy MaTeMaTHKH

BxonHas  koHTposbHasg paboTa MPOBOJIUTCS C LEIBI0 IMPOBEPKH OCBOEHUS OOydYaroIUMUCS
coliep>kaHusi oOpa3oBaHus Mo maremaruke. Popma paboThl OOecreurBaeT MOJHOTY MPOBEPKH 32 CUET
BKJIIOYEHUSI 3aJIaHUM, COCTABJICHHBIX HA MaTepuaje OCHOBHBIX pa3zienoB mpeamera «Marematuka» B
IIKOJIC: YpaBHEHUs, HEPABCHCTBA, CTENICHU, NEUCTBUS C JCHCTBUTEIBHBIMH YUCIIAMHU, TIPOIEHTHI, TpaduKu
aneMeHTapHbIX (pyHKuui, Teopema Iludaropa. Kontponbuas paboTa BKIIOYaeT 3aJaHUS JBYX YPOBHEM:
06a30BOro M IMOBBIIIEHHOTO, KOTOpbIE MPEACTABIEHb B BHJAE TECTOB, YTO MO3BOJIIET KOHTPOJIUPOBATH
pe3yJibTar.

IIpn BBIIONHEHHUH 3ajaHuii  0azoBoro ypoBHS (4acth A u B)  oOywarommecss — ITOJKHBI
MIPOJIEMOHCTPUPOBATh OIPENEICHHYI0 CHCTEMHOCTh 3HAHHWU, YMEHHE I0JIb30BAThCS MaTeMaTHUYeCKUMHU
TEPMHUHAMH, PACIIO3HABATh 3a/laHusl. JTH 3aJaHUs COCTaBIsAIOT He MeHee 70% Bceil paboThl.

3amanne yactu C HampaBIeHO HA TPOBEPKY BIIAJICHUS] MAaTEPHAJIOM Ha MOBBIIEHHOM ypoBHE. Takke
B paboTe MPOBEPSIOTCS BBIYUCIUTEIILHBIC HABBIKH.

Jljig mony4eHus MOJOXKHUTENBHOTO pe3yibTaTa O0y4aromieMycsi JOCTaTOYHO BBINOJIHUTH 3a/laHus
6a30BOr0 ypOBHSI.
Bpemst Ha BbInoJiHeHHe PadoTbl 45 MUHYT.

B pe3synbpraTe BBINOSHEHUS KOHTPOJIBHOW palOOThl 0Oydaromiuecs: AOJKHBI MOKa3aTh:

Pe3yabTaTsl 00yuyeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIE 3HAHUSA)
Ymenus:
pe€liaTh NOJHBIC KBAAPATHBIC YPABHCHUA,

Iloka3aresn oueHKH pedyJjJbTara

dbopmMynbl TUCKPUMHUHAHTA U
TS

IIPUMEHSIET
KOpHEH KBaJpaTHOIO YpaBHEHUs
pelIeHusl ypaBHEHU;

pacKkpbIBaeT CKOOKH, NPHUBOJAUT MOJ00HBIE

peuarb JIMHEHBIE HCPABCHCTBA,

cllaraeMele, WCTIONB3YET CBOMCTBa
HEPaBEHCTB;
BBITIOJIHATE BBIYUCIICHUSI C JIEUCTBUTEIIbHBIMU | IPUMEHSIET npaBuia BBITIOJIHEHUS
YHCIIAMU; apudmeTnyecKkux JefcTBUI HaJ
JNIEUCTBUTEIIBHBIMA ~ YHCJIIAMH B paMKax

IPOrpaMMHBIX TpeOOBaHUM;

BBIIIOJIHATh JIEUCTBHS CO CTEICHAMU U HaXOAWUTh
3HAYCHHA BBIPAXKCHHUA IIpU 3aJaHHOM 3HAYCHUU
IIEPEMEHHOI;

BIIQJCET CBOMCTBAMHU CTCIICHEH M HaXOJIUT
3HAYCHHUE BBIPOKEHHS,  COJEPIKAIIEro
CTEIICHB;

CTPOUTH rpapuku QyHKIMII;

CTPOUT Tpa(UKH JMHEHHBIX QYHKIHII;

pelars TeOMETPUYECKUE 3aJaYd C HCIOJB30BAHUEM
teopeMsl [Iudaropa;

pelaer 3aJauu ¢ UCIOJIb30BAHUEM
Teopewmsl [ludaropa,

HaxXOJUTb MPOUCHTHI OT YUCJIA;

HaxoguT HPOUCHTHI
3aaa4Mi Ha IPOUCHTHI;

OT 4YuClla U PpCHIacT

yIpOUIaTh BBIPAXKEHHsI, COJepKAIIe JPOOH.

IIPUMEHSIET bopmyIbl
YMHOXEHUS TUISE
anreOpandeckKux BhIPAKEHUIA;

COKpAIEHHOTO
YIPOIICHUS

3HaHuA:

KOpPHEM KBaJpaTHOIO

dbopMyInbl  AMCKPUMHMHAHTA,

BOCIIPOU3BOAMUT (OPMYIIbI TUCKPUMUHAHTA U




ypaBHEHHS, KOpHEH KBaIpaTHOTO YPaBHEHHUS,
dbopmynupyeT mpaBuiia pacKpbeITUsi CKOOOK,

MpaBUjIa PACKPHITUS CKOOOK; OTpeeieHUE MOJ00HBIX
cllaraeMbIX, CBOMCTBA HEPABEHCTB; ONnpeacICHne MOJOOHBIX  CIIAraeMbIX,

MEPEYHCISIET CBOWCTBA HEPABCHCTB;

MEPEUYUCIISET MOCIEI0BATENBHOCTD JECHCTBUI
B BBIDAKEHUAX C  JCHCTBUTEIbHBIMH
qyuciaaMu; GOpPMYNUpYeT MpaBuia JACUCTBHI
HA MHOXKECTBE JECHCTBUTEJBHBIX YHCET,

apupMeTHIECKHe JEUCTBUS Ha MHOXECTBE
JECHCTBUTEIIBHBIX YHCE,

orpe/iesieHIe CTETICHH c JeHCTBUTENBHBIM | (DOPMYIHPYET ONpeesieHHUEe U TEePeUucIisieT

NIOKa3aTesieM, CBOWCTBA CTENCHU; CBOHCTBA CTEIICHH,

CBOWCTBA TUHEWHOU QyHKIIMKM U e€ rpaduk; onpenenser rpaduku TMHEHHBIX QYHKIMNA |
OIMCHIBAECT MX CBOWCTBA;

teopeMa [ludaropa; obocHOBEIBaeT Teopemy lludaropa;

(bOpMyJIIBI COKPAIIEHHOTO YMHOKEHHS. BBIJICIISICT bopmyIisl COKPALIEHHOTO

YMHOKECHUS, WUIIOCTPUPYET HUX IIPUMEHECHHE
Ha IIPaKTHUKE.

Kpurepun oneHKH KOHTPOJIbHOH PadoThI

3agaHus bannsl [Ipumeuanue
Al —-AS 5 Kasxprit mpaBuibHBIN OTBET 1 Gasr
B6, B7 4 Kaxaplii npaBuiIbHBIN 0TBET 2 Oaa
C8 3 Kasxp1it mpaBuIIbHBIN OTBET 3 Oaiia

MaxkcuManbHbIi 6aiut 3a paboTy B 1enom — 12 6aJLioB.

3a mpaBUIIbHOE BBINOJHEHHE JI000ro 3anaHust ypoBHsl 1 oOydwarouuiics mosyyaer oaMH 6ani. B
3aJJaHUAX C BHIOOPOM OTBETA, C KPATKMM OTBETOM MWJIM HAa YCTAHOBJICHHE COOTBETCTBUS, O0YJarOIIUIiCs
MoJIy4yaeT OAMH 0aJljl, COOTBETCTBYIOIIMNA JaHHOMY 3aJaHMIO, €CIIM yKa3aH HOMEp BEpPHOIro OTBeTa (B
3aJJaHUAX C BBIOOPOM OTBETa), WIM BIHMCAH BEpHBIH OTBET (B 3aJaHUSAX C KPATKUM OTBETOM), WM
IIPABUIBHO COOTHECEHbI OOBEKTHI JIBYX MHOXKECTB M 3allMCaHa COOTBETCTBYIOLIAs MOCIEN0BATEIbHOCTD
uu@p (B 3a1aHUAX Ha YCTAaHOBJIEHUE COOTBETCTBUsA). [Ipy BHINOTHEHUM TakuX 3a/laHui, TJie He0OXOIUMO
MIPUBECTH KPAaTKOE pelIeHHE, 3a HEMOIHOE pellleHue 3aJaHus (BbIUMCINUTEIbHAS OLIMOKA, OMHCKA) MOKHO
BbicTaBuTh 0,5 Oamna. Ecnu oOydwaromuiicss IpUBOAWT HEBEPHOE pELICHHWE, HEBEPHBIM OTBET WIM He
MPUBOANUT HUKAKOTO OTBETa OH rnostyyaet 0 Gayios.

[Tpu BEIMONTHEHUH JTFOOOTO 3aJaHUs YPOBHA 2 WK 3 HCIOIB3YIOTCS CICIYIOIINE KPUTEPUN OIIEHKU

3aJlaHuN:
banabl KpuTtepun oneHKH BBHINOJIHEHHOT0 32IaHUS

3 HaiineH mnpaBUIBHBIA XOJ PpELIEHHs, BCE €ro IIard  BBIIOJHEHBl  BEPHO U IOIYYEH
IIPaBUJIBHBIN OTBET.

2 [TpuBeneHo BepHOE pelieHue, HO JIOMyIeHa BEIYUCIUTENbHAs OIMOKa WK OMKMCKA, TIPU 3TOM
MOJKET OBITh MOJYYeH HEBEPHBIA OTBET

1 Pemienne HauaTo JOrMYECKH BEpPHO, HO JIOMYIEHa OMMOKa, JIMOO pelleHrne He JO0BEIEHO 0
KOHIIA, ITPH 3TOM OTBET HEBEPHBIN WJIM OTCYTCTBYET.

0 HegepHoe pelieHne, HEBEPHBIM OTBET WM OTCYTCTBHE PEIICHMUS.




IIkana nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 6a/10B, HEOOX0AMMOE ISl TOJTYYEHUS] OTMETKHU
« 5» (OTJIMYHO) 11-12
« 4» (xoporo) 9-10
« 3» (yIOBIETBOPUTEIHHO) 7-8
« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 7
1 BapuanT

Al. Pemuts ypaBHenue x (x - 5)=-4
a)dul; 0)4,5, B4, r1)—4ul; nl.

A2. Pemute HepaBeHCTBO 6x —3 <-17 —(-x —5)

a)x<4;0)x <-4; B)Xx >-4, 1)x >4; mx<-18.

A3. BerauciuThb 11 :(1—0,2)—35.
5 6 24

11 11 11
3—; 0) 3,9; -3—; 4; 2—.
@) 335 ) B) =35 D& )25

A4.IlpenctaBuTh B BUJI€ CTEIIEHU U HAWTU 3HAYCHHE BHIPAKEHUS —— npu a=6.

1 1
a) 6; 6)_5; B)4;, T1)-6; n)g-

AS. TToctpouTts rpaduk pyHkuu y = 2x + 1.

B6. B npsAMOyrossHOM TpEYroJpHUKE TUIOTEHY3a paBHa 10 cM, a OJUH U3 KaTeTOB
6 cm. Haiitu BTOpOW KaTer.
a)dcem;  6)16cm;  B)8cm; 1) VI36cm; m) 10 om

B7. bank BbIutaumBaer exerogHo 8% oT cymmbl Bkiiana. Kakoil craner cymma uepes
roJl, €CIi NEepBOHAYAIBHBIA BKIAJ cocTaBisul 7600 pyomneit?
a) 8208 py6.;  0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyo.

C8.YupocTuth BhIpakeHHE 4 —a—_b :
a-b a+b

2 BapuaHT

Al. Pemuts ypaBHenue x (x - 4)=-3
a)3unl; 0)4,5, B3, r1)-3ul; nml.

A2. Pemnte HepaBeHCTBO 5 * (x +4) <2 - (4x—5)

a)x< -10; 6)x < -4; B)x >-10; 1)x >10; mx<-18.




5.2 1 8
A3. Berunc —l———7)—+1.
BIYUCITUTH (7 3 ﬂ_g) 1
3 5
15 11 11
—; 01 -3—; - 1; 2—.
Vi OB » 35 0h w2y
7 -3
A4.IlpencraBuTh B BUJI€ CTENIEHU U HAWTH 3HAYEHHUE BBIPAKEHUS npu c =4.
1 1
a) 16; 0)—; B)4; T1)-—16; —.
) TR ) M 16

AS. IToctpouTts rpaduk pyHkuum y = - 2x + 1.

B6. B npssiMOyrosibHOM TpeyrojibHUKE THUIOTEHY3a paBHa 10 cM, a OAWH U3 KaTeTOB
8 cm. Haiitu BTOpOH Karer.
a) 4 cm; 0) 6 c™; B) 8 cM™; r) V136 om; n) 10 cm.

B7. bank BeimnaumBaer exeronHo 8% oT cymMmbl BKIaaa. Kakoii ctaner cymma uepes
roji, €CIi TEpPBOHAYAIBHBIN BKJAJ coctaBisul 8600 pyOneit?

a) 8208 pyo.; 0) 688 py0.; B) 9288 py6.; ) 8600 py6.; m) 8000 pyod.
C8.YmpocTtuth BelpaxkeHue Xy —L.
X+y X-Yy
Ta6/u1a npaBUJIbHBIX 0TBETOB
3ananusa Al A2 A3 A4 A5 B6 B7 C8
b(3a-b)
1 BapuanT a i B i B a 22_p
x(x—-3
2 BapuaHT a r 0 hi§ 0 B %
X =y

3. 2. 2. 3anaHus VI TeKYIIEero KOHTPOJIst




3. 2. 3. 3anaHus VI TeMAaTHYECKOT0 KOHTPOJIsA (KOHTPOJIbHbIE padoThl)

Kpurepun ouneHkM KOHTPOJILHOH padoThI

OcHoBHbIE TpeOOBaHMSA K BBIIOJIHEHUIO 33/laHUIl KOHTPOJBHON pabOThI:
— XOJI peIIeHUs] MaTeMaTUYECKU IPAMOTHBIN U TTOHSTHBIN;
— IIPEICTABIICHHBIN OTBET BEPHBIN;
- MeTo/ 1 (hopMa ONHMCAHUS PEHICHUS 331a4l MOTYT OBITH MPOU3BOJIbHBIMU;
— BBIIIOJIHEHUE KaXXI0T0 U3 33]aHUH OLICHUBAETCs B Oaliax.

3a mpaBWIILHOE BBINOJIHEHUE JIOOOTO 3amaHus YpoBHA 1 oOywaromuiics moiydaeT OAuMH 0aai. B
3aJJaHUAX C BBHIOOPOM OTBETa, C KPaTKUM OTBETOM WJIM HA YCTAaHOBJICHHE COOTBETCTBUS, OOYYaIOLIHICA
[OJIy4aeT OAMH 0aJul, COOTBETCTBYIOUIMI /JaHHOMY 3a/laHUIO, €CIM YKa3aH HOMEp BEpHOIO OTBETa (B
3aJJaHUAX ¢ BBIOOPOM OTBETA), WM BIIUCAH BEPHBIN OTBET (B 3aJaHUSIX C KPATKMM OTBETOM), WU MPaBUIILHO
COOTHECEHbI O0BEKTHI IBYX MHOXECTB M 3allCaHA COOTBETCTBYIOILAsS M1OCIEA0BATEILHOCTh HUGD (B 3a1aHUSAX
Ha YCTaHOBJIEHHE COOTBETCTBUS). [Ipy BBINOIHEHMM TakuxX 3alaHui, TIJleé HEOOXOAWMO NMPUBECTH KpaTKOe
pelleHne, 3a HEMOJIHOE pellleHne 3aJaHus (BbIUMCINTENbHAs olIMOKa, onrcka) BbicTaBisierca 0,5 O6amna. Eciu
o0yyaroIuiicsi MpUBOAUT HEBEPHOE pelleHHE, HEBEPHBII OTBET WJIM HE NPUBOAUT HHUKAKOrO OTBETa, OH
nonrydaeT 0 6anioB.

[Tpu BbIMONHEHUHM JIOOOTO 3afaHus YPOBHS 2 WM 3 HCIOJB3YIOTCS CIEIYIOIINE KPUTEPUN OLEHKU

3aJIaHMM;
banasl Kpurepun oueHKH BHINIOJHEHHOT0 3aJaHUS
3 Haiinen npaBwiIbHBIM XOJI pELIECHHS, BCE €ro IIard  BBINOJHEHbl BEPHO M TOJIYYEH
MPaBWIbHBIN OTBET.
2 [IpuBeneHoO BepHOE pelieHre, HO JOMYIIeHa BEIYUCIUTENbHAs ONINOKA UM OMHCKA, IPH ATOM
MOXET OBITh TTOJIYYeH HEBEPHBIA OTBET
1 Pemennie HauaTo NTOTMYECKH BEpPHO, HO JOMYIIEHA OIIMOKA, JIMOO pelieHne He TOBEACHO /0
KOHIIA, ITPX ITOM OTBET HEBEPHBIN WJIM OTCYTCTBYET.
0 HesepHoe penienue, HEBEpPHBIN OTBET UM OTCYTCTBUE PEIICHHUS.

JInst ka0l KOHTPOJBHOM paboThl pa3paboTaHa IMIKaja IepeBoja OaIOB B OTMETKH, TJI€ YyKa3aHo,
CKOJIbKO 0aJyioB JIOCTaTOYHO HAOpaTh, YTOOBI MONYYUTH Ty WM WHYIO TOJIOKHTEIBHYIO OIIEHKY, KOTOpas

COoCTaBJICHA B COOTBCTCTBHH C Ta6J'IPII.IeI>i.

[TponeHT KavecTBeHHast oOlleHKa WHIMBHIYaJIbHBIX 00pa30BaTEIbHBIX
pPe3yIbTaTUBHOCT | AOCTHXKEHHM

u  (paBUIIbHBIX .

oTBETOB) Oay (0OTMETKA) BepOATHHBIN aHAJIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOpOIIIO

70 +79 3 YJIOBJIETBOPUTEIBHO

menee 70 2 HE YIOBJIETBOPUTEIHEHO




KonTpoabsnas padora Ne 1
Bbluucienne 3HaYeHHil BbIPpAKEHHH. YpPaBHEHUS] U HePaBeHCTBA.

Lesan: mpoBepka 3HAHUN W MPAKTHUECKUX YMEHHH OOy4aroIuXcs.

1 BapuanT
7 11
0,725+06 +— + —
Al. Brraucnure: 1 40 2% -0,25.
0128.-6- —-0,0345: —
4 25
A2. Pemiuth ypaBHEHUS:
1) 2 +5x-1=0;  2)3x’=x; 3) X1 H+2 4
2 4
B1. Pemute HepaBeHCTBA:
1) 4-2x<1-(4x-1): 2) 25’(_120.
. 2X+5y =15
B2. Pemiuth cuctemy ypaBHEHUNA: .
X—2y=3
C. Pemute ypaBHEHHUS:
1) 5-(x—1)* =3-4x+5x*; 2) Jx+2=X.
2 BapMaHT
0,425+0,9 +l + 1 1
Al. Beruncnure: 3 40 220 c—.
05-1°-0023: = 4
5 25
A2. Pemuth ypaBHEHUS:
1) 4x* -5x-6=0; 2)-3x*=x; 3) 4)(_1—3)(+2:1;
3 6
B1. Pemiute HepaBeHCTBa:
1)2(1-x)>5x—(3x+2); 2) 25“120.
. X+5y=15
B2. Pemiuth cucreMy ypaBHEHHMA: .
3X—2y=-6

C. Pemute ypaBHEHHUS:
1) 5-(x+2)> =3-4x+5x*; 2) Jx-11=x.

Kpurepun onieHKM KOHTPOJIBLHOH PadoThI

3aganus bannst [Ipumeuanue
Al —-A2 4 Kaxxpiii mpaBmiibHbIN oTBeT 1 Oamn
B1-B2 6 Kasxnpiii mpaBMIIbHBIN OTBET 2 6aria
C 6 Kaxxpiii mpaBmiibHBIN oTBET 3 Oana




MaxkcumanbHbIi 0an 3a padoty — 16 6a/10B

IIkana nepeBoaa 6aJ1JI0B B OTMETKH

OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE 11l TOJTYYEHUS] OTMETKH
« 5» (OTIMYHO) 16 - 15
« 4» (xopomio) 14 -13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEeYyIOBIETBOPUTEIHHO) menee 10

OTBeTBI K KOHTPOJIBLHOI padoTe

1 Bapuaunr 2 Bapuant
Al 1 1
-5+ 3. 5y L.

A2 1) X12 = 5_—\/@, 2)0, %, 3) 1,6 1) 21 T 2) 01 _gi 3) 2
Bl 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 (5:1) 0;3)
C 1) 1. 2)2 1) _i7. 2) HeT KopHeil

3~ 7 24’ pHER

KonTposbnasi paGora Ne 2
CpoiicTBa QyHKIUMIT M HX rpaQuKu.
Hesb: mpoBepka 3HAHUN W NMPAKTHUUECKUX YMEHHMH OOYyYarolIuXcs.

1 BapuanT
Al. Kakoii u3 rpadukoB, H300paKeHHBIX Ha pucyHKax 1) —4) 3amaer GpyHKIMH

1) ¥ 2) . %) 4
A \r’ 1

By

=y

T " | =
A) 1). B) 2). B) 3). I 4).

A2. Haiinute obnacts onpeneneHus GyHknun Yy =+/4x—1

A) X>2; b)x<2; B) x>—; T) x<2.

B

A3. Tlo rpaduky pyukiuu y = f(X) ykaxure
a) 00J1acTh oIpeeeHs] PYHKINH;
0) Hy1M (QyHKIMH;
B) IIPOMEXYTKH IMOCTOSIHHOTO 3HAaKa (DYHKIIIH;
') TOYKH MaKCUMyMa U MHHUMYMa (yHKIIUH;
1) IPOMEXYTKH MOHOTOHHOCTH; = B8/ 1 ] 1 b4 \1.3 | X

€) HauOoJIblIee M HAaUMEHbIIee 3HAUYCHUS 13
byHKINM, la
%) 001acTh 3HAUEHUH PYyHKIHH. +-5
A4.Cpenu 3aJaHHBIX GYHKIUN YKKUTE YETHBIE .
1) y=2x% 2 y=\/;; 3) y=15x;
A) Hu3);, Bb) 1) B) 3).

4




2X+1

B. Haiigure obnacts onpenencHuss GyHKIHH Y =

x(x-1)
C. Ioctpoiite rpadgux Gynkimu Y = X> — 4X +3 U yKa)uTe ee CBOKCTBA.
2 BapuaHT
Al. Kakoii u3 rpadukoB, n300paK€HHBIX Ha pUCYHKaX 1) —4), 3agaeT QyHKIINIO?
3 4

1 y 2)

\ 4

5

\ |/

A) D). B) 2). B) 3).

1
V9 —3x
A) X>3; b) x<3; B) x>3;
A3. Ilo rpaduky ¢pyukuuu y = f(X) ykaxwure: T
a) 00JacTh ornpenecHus PyHKIINH;

5

0) Hynu QyHKIUY; 4
B) IPOMEKYTKH TTOCTOSTHHOTO 3HAKa 13
2

%+

A2. Haiinute obnacth onpenesneHuss QyHKIUN Y =

byHKIUY;
') TOYKH MaKCUMyMa U MUHAMYMa
byHKIUY;
1) IPOMEXYTKH MOHOTOHHOCTH;
€) HanOoJIbIIIce U HAMMCHBIIICE
3Ha4YeHUs1 QyHKIINU;
) 001acTh 3HAUYCHUH (DYHKIIHH.

A4. Cpenu 3a1aHHBIX QYHKIUN YKa)KUTE HEUYETHBIE.
1) y=2x% 3) y=5x.
A) 1)u3);

3
2) y=—;
X

B) 2); B) 2) u 3); ) 3).
2+ X2

X(x—5)

B. Haiinure obnacte onpeneneHus QyHKIHN Y =

C. TToctpoiite rpaduk QyHKIME Y = X> — 2X + 1 M yKakuTe ee CBOICTBA.

Kpurepun ouieHKH KOHTPOJIbHOM PadoThl

3amganus Bamisr [Tpumeyanune
Al — A4 10 Kaxxaplii npaBuiIbHBIN oTBET 1 Gann
B 2 Kaxaplii mpaBuibHBIN oTBET 2 Oasia
C 3 Kaxxaplii npaBuiibHBIN oTBET 3 Oama

MakcumanbHbIi 0asut 3a padoty — 15 6aJu1oB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OtMmeTka Yucso 6a/510B, HEOOXO0AUMOE /IS NOJYYEeHHUS OTMETKH
« 5» (OTJIMYHO) 15-14
« 4» (xopo1io) 13-12
« 3» (yIOBJIETBOPUTEIIHHO) 11-10
« 2 « (HeYTOBJIECTBOPUTEIIHHO) menee 10




OTBeTBI K KOHTPOJIBLHOI padoTe

1 Bapuaunr 2 Bapuaunr
Al |B)3 A)l
A2 B)XE% B x<3
a) Xe[—3;5];6)-2; 4;B8)y> 0 npu a) Xe[—3;4];6)-2; I;B) y>0 npu
xe(-2;4); y<0mpu xe[-3;2)u(45]; xe[-3;,-2)u(L4]; y<0mpu xe(-2,1);
A3 MNxXmax = 0,2; Xmin = 1; 1) ¢ ) npu I)Xmax = 2; Xmin = - 1; 1) ¢ 0 npu
xe[-30]u;2]; ¢ ¥ mpu xe0a]u(2;5]; | xe[-12]u[3;4]; b  upu xe[-3-1]u[2;3];
e) Yuau6 = 6; Y mamm = - 1 e) Yuau6 = 2; Y Haum = - 3;
®) ye[-1;6]; ®) ye[-3;2];
A4 |B)1 B) 2)u3)
B x #0;x#1; x #0;:x#5;
y=x—4x+3=(x-2)°>-1 y=x>—2x+1=(x—1)>
1 xe R;2) ye[—1;+ oo]; 3) byskuums xe R;2) ye[—0;+oo]; 3) dyHkums obmiero
C | obuiero Buza; 4) y > 0 npu Buza; 4) y > 0 mpu Beex x kpome 1;5) ¢ T
xe(-oo)U(3+e0);y<0mpu xe(L3);5) | mpu xefl;+oo);

KonTpoabnas padora Ne3

Iloka3aTtenbHble YpaBHEeHHS] M HepPaBEHCTBA.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 0OO0ydaromuxcs.

1) (-

1H-1;

1 BapuanT
Yacmop A
X
Al. Ykaxure npoOMeKyTOK, COJIEpKAIIUA KOPEHb YPABHEHUS 2" =8
1) (03):; 2) 12); 3) (2:3]; 4) (34).
X2 +X
A2. Pemnte HEpaBEHCTBO S >-1
1) xeR; 2) pelieHUil HeT; 3) (-10); 4) (= o0;-1) U (0;400).
1" 1
A3. Pemute HepaBEHCTBO E < 128
;7]; 2) [7:40); 3) [~ 7;4); 4) (—o0;-7].
2
A4. Pemute ypaBHEHHE 7" -14.7" =5
2) 7, 3) 1; 4) 35 .

Yacme B.




l x-3
B1. Ykaxxure HamOosplee 1e0e pelieHne HEpaBeHCTBA (_] >16.

2

i 3% —4.3+3=0
B2. Haiinute KOpHU ypaBHEHUS — U | Ecnu noay4uny ABa KOpHs, TO B OTBETE
BIIMILINATE UX IPOU3BEICHUE, €CIIU OJIUH, TO €T0 3alIUIIUTE B OTBET.

Yacmo C.

x-3
C. Halinute Bce 1enble penieHusi HepaBeHCTBa | <77 <40

2 BapuaHT

Yacmos A.

X
Al. Ykaxure npoMexXyToK, coAepkKalluii KOpEeHb YpaBHEHUS 3"=9

1) (0:); 2) 12);

A2. Pemnure nepasencteo 0,27 < - 0,04
1) xeR; 2) pelieHuii HeT;

A3. Pemute HEpaBEHCTBO [%j < 1

4
1) (-5]; 2) (—o0;81];

A4. Pemmute ypaBuenme 2% —2% =120

1)0; 2)3;

3) [2:3); 4y (3:4).
3) (-10); 4) (—o0;-1) U (0;400).
3) [5;+); 4) [-5;+).
3) 12; 4)-3.
Yacmo B.

x—2
Bl. Ykaxxure wHaumOomblee 1menoe penieHne HEpaBeHCTBA (gj > 27.

2X X
B2. Pemiute ypaBHEeHMs 57 +57 =2 . Eciiu monmy4uniny aBa KOpHS, TO B OTBETE BIMILNATE UX
IIPOU3BENIEHUE, €CIIU OJIUH, TO €r0 3aIUIIUTE B OTBET.

Yacmo C.

1

Cl. HaliguTe Bce 1enble penieHusi HEepaBEHCTBA 7

<78 < 49.

Kpurepun oneHKH KOHTPOJIBLHOH PadoThI

3amanus bamer ITpumeuanue
Al - A4 4 Kaxaplit mpaBuibHBIN OTBET 1 Gann
B1 -B2 4 Kaxxapiit mpaBuiibHbIN oTBET 2 Oasuia
C 3 Kaxaplii mpaBuiIbHBIN OTBET 3 Oaina

MaxkcumanbHbIi 0an 3a padoty — 11 6ay10B



IIkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 6a/10B, HEOOX0AMMOE VISl TOJTYYEHUS] OTMETKH
« 5» (oTM4HO) 11-10
« 4» (xoporio) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEeyIOBIETBOPUTEIHHO) MeHee 6

OTBeTBI K KOHTPOJILHOI padoTe

1 Bapuaunr 2 BapuaHnr
Al [x=3;3)(2;3]; x=2;3) [2; 3);
A2 |1)xeR; 2) peuicHuil HeT;
A3 |x2 7; 2) [Tro); x> 5, 3) [5+);
A4 | D)x=-1; 2)x = 3;
Bl I < - 1, HanGosbliee HeI0e x < - 1, HanOoblIee LEI0E
pemrerne X =— 1. pemenne X =— 1.
B2 |x1=0;x=1;0-1=0 x=0;
C |3<x<5x=34. 2 < x<5;Xx=2;3;4.

KonTposbnasi paGora Ne 4
Jlorapupmuyeckne ypaBHeHMSI M HEpPaBeHCTBA.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 0OO0ydaromuxcs.

1 BapuanT
Al. Yopoctuth BeIpaxkeHue W Haiith x: lgx=1g8+21g5-1g10 -Ig2
1)10; 2) -1; 3)-10; 4)0.
A2 Haiinqure xopenb ypaBHenus 10g 2(3x +1) =3

1) 11; 2)1; 3) -10; 4) 7.
3
A3. YkaxuTe MpoMexKyTOK, KOTOPOMY MPHHAIIICKUT KOPEHb YPaBHEHHSI
logs (4—x)+loga2=1
1)(-3;-1),2)(0;2);3)[2;3];4)[4;8].
A4. Haitnure cymmy kopHeii ypasnenust log, X° = log, (9x — 20)
1)-13; 2)-5; 3)5 4)0.
AS5. Pemute HepaBeHCTBO logs(4—2x) =1
1) (-050,51:2) (-00;2153) [ 25+ 0);4) [ 0,55+ 0).

B1. Pemure HepaBenctBo logr(3x+2) = log. (x—1)
2 .. .2 .
1)(1;+00);2)(-0;— 3 1;3)[-1,5 — 3 ]; 4) pemenuii Her.

B2. Pemmute Hepasenctso log, (6—-3x) >-1
9

1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1; 20).



C. Haiinure 4ucno LenblX OTPULATENIBHBIX PpELIEHWH  HepaBeHCTBa
lg(x+5) < 2-1g2
1)5; 2)4; 3) 10; 4) HY OJTHOTO.

2 BapuaHT
Al. Yopoctuth Belpakenue u Haita x: Igx=1Ig12-1g3+ 2lg7 -1gld
1)14; 2) -1; 3)-10; 4)O0.
A2 Haiinute xopensb ypaBuenuss logs(2x-4)=2
1) 11; 2)145; 3) -10; 4) %

A3. YKa)uTe NpOMEKYTOK, KOTOPOMY IPHHAIJIEKHUT KOPEHb YPABHEHUS
logoa (5—2x)—logosa2=1

1) (-0;-2);2) [-2;11;3) [ 15215 4) (2; +o0).

A4. Haiiqute cymmy KopHeii ypaBaenust 1g (4x—3)=21g x

1)-2; 2) 4, 3) -4,

4) 2.

AS. Pemmre HepaBeHCTBO logs (5 —2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + ).

B1. Pemmre HepaBeHCTBO log 1 (4x-2) <log 1 (3x +1)

3 3

1) (3;+w); 2)(-oo;—§ 1;3)[-1,5; —% ]; 4) pelieHmit HeT.

B2. Pemmre nHepaBenctso log, (1-1,4x) <-1.

3

1) (0,5; +0); 2)<-oo;—§); 3)(14:2), 4)(057).

C. Haiimute wuymcio uenbix pemieHud  HepaBeHcTBa logs (x -2) < 1

1)5; 2)4; 3)6eckoHeuHO MHOTO; 4) HU OJHOTO.

Kpurepun ouieHKH KOHTPOJIbHOH PadoThl

3amganus Bamisr [Tpumeyanune
Al —-AS 5 Kaxaplit mpaBuibHBIN 0TBET 1 Gann
B1 -B2 4 Kaxaplii npaBuiIbHBIN oTBET 2 Oasuia
C 3 Kaxxaplii npaBuibHBIN oTBET 3 Oamia

MakcumanbHbIi 60at 3a padoty — 12 6aJu10B

Ixkana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/10B, HEOOX0AUMOE /ISl NOJYYECHHUS OTMETKH
« 5» (OTJIIMYHO) 12-11
« 4y (xoporo) 10-9
« 3» (YIOBIIETBOPHUTEIHHO) 8-7
« 2 « (HeYTOBJIETBOPUTEIIHHO) MeHee 7




OTBeTBI K KOHTPOJIbHOI padoTe

1 Bapuaunr 2 BapuaHnt
Al |1)10 1) 14
2) 14,5
A2 | 4) g )
A3 | x =2;[2;3]1 (3) x =21 (2, +x) (4)
A4 |x1 =4, x2 =5, 4+5=9; (4) x1 =1, x2 =3; 1+3=4,;(2)
A5 |x e (-;0,5](1) x e (-o;-15)(1)

Bl |xe(1; +o)(1)

xe (3 +o)(1)

B2

xe(-1,2) ()

x e (oo —?) @

Cl |xe(-545], x=-4,-3,-2;,-1.(2)

xe (2;7], x=-3;4;5;6;7. (1)

KonTposbnasi pabora Ne 5

Tpuronomerpuyeckue npeodOpPa3oBaHUsl BbIPAKEHUI.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHI 0OO0ydaromuxcs.

1 BapuanT
Al. Berauciure: sin 30°
1)0,5; 2) 1; S)E; 4)£.
2 2
I
A2. Ha kakoM u3 dyeprexei m300paxéH rpahuk QyHKIUH y = cos(X + E)
Puc 1 Puc 2
N N i N\
\ \ p \ \ ISR N, AR N N
n an \dn —2511/—:: “1sn 4351:/0 o ko1 11/2 2ka 3 1:/ A -spn —“VSﬂ)( -1f5m —n\QSn)/ ol 4 \'nj( 2k 3,1\{
Y V- Y v
Puc 3 Puc 4
2N N N N RS AR N A K A [
L] \{_—25}/—11 ] 5}/0 0.fn \kl.}/Zn B2y \!K_S}/ n\is“_/_( i —n\ﬁnj—{—ﬂﬁn . \Qn_){ T Qn\{n_}{ T I

A3.Haiinure 3HaueHue Boipakenus:  2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

A 4. YupocTtuTe, UCTIONb3Ys (OPMYIIbI IPUBEICHUS:

1)4;

2) -4, 3)6;

4) 42

COS(7-0t)-COS(27m-0)+C0OS*a




1) 2cos?a,; 2)1, 3)0; 4)2sin?q.

AS. Tloctpoiite rpaduk (yHkmmuu Y = 3SINX U yKaXKHUTE O00JIACTH OMPEACICHUS

1 00JacTh 3HAYCHUW (YHKIIHH.
A6. Onpenenure 3HaK BeIpaskeHus: Sin110°-cos 110°

1)+, 2)-; 3) 0; 4)

HET BEPHOI'0 OTBETA.

B. [Ilo 3aganHOMY 3HaUYE€HHUIO TPUTOHOMETPHUYECKON (DYHKIINU, HAWAUTE 3HAUCHUE

. T
ctg a, ecnu sin 0=0,8 u E< o<T.

C. JloxaxxuTe TOXKIECTBO:

2sin® «
tgo - (cos® ¢ —sin?® &)

=192«

2 BapuaHT

Al. Beruucnure: cos 30°

7

1)0.5: 2)1; 3)73 ;

7

2
4HX<,
)5

11
A2. Ha kakoM u3 ueprexeii n306paxén rpadux gpynkunn y = C0S(X — E)

o

AN AN i Ay
t o N (o

\ \ \ \ ; l(/ A\ . NS N ’ N,

R Y —25::/—1; —fsn \dn —051;/“ obr 1.::/2:: 2fa 3_1(/ 1 P ‘“YS") -lpn ‘“\QS“_/ e 1"\"_} H i 3“\{
)4 )& )4 )4
Puc 1 Puc 2

N N PN N ;] /] A RN
m A \“\'25)/'“ Iz \"‘\_'DS)’/ ogm \klﬁ/z“ " \Kg}/ 1(\\3511_/—3( —tfsm —n\\mle I \n){ thn 2n\nj/ 3

Puc 3

A3.Haiiaure 3Hadenue Beipaxkenus: 2 €o0s 30°- 6 sin 30°
1)4; 2) —4; 3)6; 4) 4.2 -

A 4. YopocTtuTte, ucnoib3ys GopMyJibl IPUBEICHHUS:

Puc 4

- ctg 30° + 9 tg 45°

. T
sin (n-a)-cos(E - 0)+Cos*a




1) 2cos?a,; 2)1, 3)0;

AS. TToctpoiite rpadux Qynxmum y = 1+ COSX

MHOKECTBO 3HAa4eHHH (YyHKIUU.

4)2sin?q.

U yKaXuTe 00JacTb OIpeNeNIeHUus U O

A6. Onpenenure 3HaK BeipaskeHus: Sin100°- cos 100°.

1)+ 2) - 3)

0;

4)HET BEpHOIO OTBETA.

B. [Ilo 3aganHOMY 3HAUYEHUIO TPUTOHOMETPUUECKONW (DYyHKIIMH, HaliguTe 3HaueHue tg a,

T
ecnu oS o= 0,8 u E< o<m

C. Jlokaxure TOXKIASCTBO:

2cos® o -tgo
sin®? &« — cos® «

=-192a

Kpurepun oneHkn KOHTPOJBLHOH PadoThI

3ananus basbl ITpumeuanue
Al - A6 6 Kasxp1it npaBuibHBIN OTBET 1 Oayut
B 2 Kasxp1it mpaBuiIbHBIN OTBET 2 Oasia
C 3 Kasxnprit npaBmiibHbBIN OTBET 3 Oaiina

MakcumanbHbii 0as 3a padory — 11 6asiioB

Ikana nepeBoaa 6a/1J10B B 0OTMETKH

O1MeTKa Yuciio 62,5108, He00OX0AMMOE 1JIs1 OJIY4eHHs OTMETKHU
« 5» (OTIMYHO) 11-10
« 4» (xoporio) 9-8
« 3» (YIOBIIETBOPUTEIIHHO) 7-6
« 2 « (HEYIOBJIETBOPUTEIBHO) MeHee 6

OTBeTbI K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuant
Al 1) 0,5 3 ﬁ
2

A2 | puc4 puc 2
A3 |14 3)6
A4 [3)0 2)1
A5 |xeRjye[-3;3] xe Ry e[0;2]
A6 | 2)- 2) -

3 3

4 4

Vcnonb3yem GopMyIbl TBOMHOTO yria Hcnonb3yeMm GopMyIbl TBOMHOTO yria




KonTpoasnas padora Ne 6
TpuroHomerpuveckne ypaBHeHHsI U HEPpaBeHCTBA.

Lesan: mpoBepka 3HAHUN W NPAKTHUECKUX YMEHHH OOy4aroIuXcs.
1 BapuanT

Al. arccosa wuMeeT CMBICI, SCIIH:

.2y pae(L).

a)ae[0;n]; ©)ac[-1;1]; B)ac]- 27

A2. PenieHrem ypaBHeHHsT COS x =0 SBISIOTCS:

i o
a)x:§+2nn,nez; 0)Xx=mn,ne’Z B)XZE‘H'[FI,FIEZ; r)X=mw+2mn,ne’.

A3. Beruuciure:  arcsin 0 + arctg J3

a)0,5; 0) 1; B)%; r)—.

A 4. YpaBHenue 2tg x = -3:

a) IMEeT OJHO pelleHue; 0) He UMEET PELEHUs; B) UMEET JIBa PEILEHUs;
I') UMeeT OECKOHEYHOE MHOXKECTBO PEILICHUH.

-3

AS. YpaBHenue sinx =2 uMeeT pEIICHUS:
2

a) X =(-1)”%+2nn, nez: 6)x =(-1)”g+2nn, nez; B)x=(-1)" g+nn, nez:

r) X :(-1)”%+nn, neZ.

B. Pemure ypaBHeHus:

a)cos(%—%):g; 6) sin?x—3cosx—3=0; B)1+sinx=0.

C. Pemmte HepaBeHCTBa:

a) sinx > %; 0) c032x<%

2 BapUAHT

Al. arcsina uMeeT CMBICII, €CIIU:

a)ac[0:n]; 6)ae[-LA]: B)ae[-g;g]; ) ae(-1:1).

A2. Pemienuem ypaBHeHHsT COS X = - | SBISIOTCS:



T T
a)x=5+2nn,neZ; 6)Xx=mn,ne’Z B)x=5+nn,neZ; r)X=m+2mn,neZ

A3. Beruncnure: arcos 0 + arctg 1

2)0,5; 6) 1; B)%; nr.

A 4. Ypasaenne Ctgx -4 =0:

a) UMeeT OJHO pelIeHue; 0) He UMEET PEIICHUs; B) UMEET J1Ba PELICHUS;
T) IMeeT OECKOHEYHOE MHOXKECTBO PEIICHUH.

. 3
AS. YpaBHeHue sin X = E) MMEET PEIICHUS:

a) X :(-1)”%+2nn, NeZ 6)x =(-1)”§+2nn, nez: B)x=(-1)" §+nn, nez:

F)X:(-l)n%'ﬂtn, neZ.

B. Pemire ypaBHeHUs:
a) sin(§+%): %; 6) cos?x—4sinx—1=0; B) 1+sinx=0.

C. Pemute HepaBeHCTBa:

J2

a) COSX > ?; 0) sin2x2—7.

Kpurepun oneHKH KOHTPOJIbHOH PadoThI

3anaHus basbl ITpumeuanue
Al —-AS 5 Kaxaplit mpaBuibHBIN 0TBET 1 Gann
B 6 Kasxnprit mpaBmibHBIN OTBET 2 Oayuia
C 6 Kaxapiii mpaBuIIbHBIN OTBET 3 Oamia

MaxkcumanbHbli 0ani 3a padoty — 17 6ajioB

IIxana nepeBoaa 0a/1/10B B OTMETKHU

Otmerka Yucsio 6a/1510B, He0OX0UMOE 1151 OJYYEeHHS OTMETKHU
« 5» (OTINYHO) 17 -16
« 4» (xoporio) 15-14
« 3» (yIOBJIETBOPUTEIHHO) 13-11
« 2 « (HEYJOBJIETBOPUTEIIHHO) MmeHee 11




OTBeThI K KOHTPOJILHOI padoTe

1 Bapuaunr 2 Bapuaur
Al |6 0)
A2 | B) T)
A3 |B) r)
A4 | 1) T)
A5 |B) B)
T

a)x:i§+27ﬂ +47nn, neZ, a)x:(-l)”%-z?” +2nn, neZ,
B

0)x=mn+2nn,neZ; B) X=—%+ 2nin,neZ. | 6)x=0+mnnneZ;B) X:—%+ 2nn, ne”Z

a)£+27ZI’ISXS5—7[+27m,nEZ; a)—£+2ﬂnSXS£+2ﬂﬂ,n€Z;
C 6 6 6 6

0) %+7zn<x<%[+7zn,nez. 0) —%+7zn3x£5§+7zn,nez.

KonTpoansnas padora Ne 7
I[MapajuielbHOCTH B NPOCTPAHCTBeE.

Hean: npoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyYarOIIMXCs.
1 BapuanT

Yposens A.
1.Hanucath 0603HaueHUE NPSMBIX.
2.Hanucare 0603HaYeHHE OTPE3KOB.
3.Hanucats 0003HaueHNE yTIIOB.
4.Hanucatb 0603Hau€HHE MIIOCKOCTEH.
5.CKOJIBKO TJIOCKOCTEN MOXKHO IPOBECTH Yepe3 OJHY IPSIMYI0?
6.CKOJIBKO IUIOCKOCTEN MO>KHO IIPOBECTH YEPE3 /IBE NapalIeNIbHbIE NPSMBIE?
7.CKOJBKO TIIIOCKOCTEM MOXKHO MPOBECTH YEPe3 JIBE MEPECEKAIONINECS MPsMbIe?
8. CKOJIBKO IIOCKOCTEN MOYKHO IIPOBECTH YEPE3 BE CKPEIIUBAIOIINECS IPSIMBbIE?
9. IlpsiMble a ¥ 6 MapayuienbHBl TPsIMOH ¢. Kak pacronoskeHsl MeXay coO00i IpsMbIe @ U 67
10./IBe miockocTH NMapasuienbHbl 0AHOM mpsiMoil. [TapanenbHbl 11 OHU MEXTy COO0N?
11.IInockoctb o I B, o X y= a, B X y= 6. UTO MOKHO CKa3aTh O NPSIMBIX @ U 67
12.V tpeyronpHuka ocHOBaHuE paBHO 18 cM. UeMy paBHa CpelHss JIMHUS TpPEyroJIbHUKA?
13.CropoHbl OCHOBaHUS Tparneuuu paBHbl 12cM 1 7cM. UeMy paBHa CpeHss IMHUS Tparneuun?
14.Y 1aHHOTrO 4eTBIPEXYTOJIbHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U NIapaJlICIbHBI.
Juaronanu paBubsl 15cm 1 13 cM. SBisieTcst U 4eThIpeXyroabHUK IPSIMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T He nexat B oqHOHN miockocTu. Morytr nu npsmsie KM u PT nepecekarbcsi?
OtBer 000CHOBATH.

16. CxemaTnuHO M300pa3uTh MJIOCKOCTh ¢ B BUJE Mapajiesnorpamma. Bue ee moctpouts otpe3ok AB,
He MapasuienbHbli eil. Yepes koHIbl oTpe3ka AB u ero cepeanny M mpoBecTH napaiesibHble IpsSMbIe,
nepeceKaromye IOCKOCTh ¢ B ToUKax A1, B1 u M. Haiitu yuny otpeska MM |, ecmu A41=13 M,
BB1=T7wm.



Yposens C.

17. Jlanpl nBe mapajjiesbHbIE INIOCKOCTU W HE JieXkalllas MeXIy HHUMHU Touka P. /[Be mpsMble,
IPOXOAAIINE Yepe3 TOUKy P repecekaroT OJMKHIO K TOYKe P IUIOCKOCTh B TOYKax A1 U Az,

a JAIbHIOI B TOYKax B1 u B2 coorBercTBeHHO. Halinute mmHy otpeska BiB: , eciu A142 =6 cm
u PA1:A1B1=3:2.

2 BapHMaHT

YpoBensb A.

1.Hanmcats 0603Ha4eHNE IMIIOCKOCTEH.

2.HanucaTte 0003Ha4YeHHE TPSAMBIX.

3.HamucaTth 0003Ha4YeHKE YTIIOB.

4.HazoBute OCHOBHBIE (UTYpHl B MPOCTPAHCTBE.

5.CKOJIBKO IUIOCKOCTEN MOKHO IIPOBECTH Y€pE3 TPU TOUKU?

6.Moryt i1 npsMas U IJIOCKOCTh MMETh JIBE OOIIHE TOYKH?

7.CKOJIBKO TIJIOCKOCTEW MOKHO TMPOBECTH 4Yepe3 MPSMYI0 U HE JIekKallyl0 Ha HEMl TOuKy?

8. CKOJIbKO MOXKET OBITh OOIIMX TOYEK Y MPSIMOM U IUIOCKOCTH?

9. Bcerna nu dyepe3 ABe mapajjielibHbIE MPsIMbIe MOXHO IMPOBECTH IIOCKOCTH?

10.BepHo 15111, 9TO TIJIOCKOCTH TMapajuIeNibHbI, €CIIM TpsiMas, JIeKallas B OAHOW TIJIOCKOCTH, MapajuiebHa
JIpYrou miockoctu??

11.ITmockocTsh a | B, mpssMass M JSKUAT B IUIOCKOCTH 0. BepHO 11, 4TO TpsiMasi M mapajuienbHa

mIockoctu [3?

12.Y TpeyronbHuka ocHoBaHue paBHO 10 cMm. Uemy paBHa cpeHss IMHUS TPEYroJibHUKA?

13.CtopoHbl OCHOBaHUsA Tpaneuuu paBHbl 13cm u 4cM. UeMy paBHa CpeliHssl JIMHUS Tpareuuu?

14.BepHo 1, 4yTO €clii IB€ CTOPOHBI TPEYTrOJbHUKA MapauIeNIbHbl TUIOCKOCTH 0, TO U TPEThsI CTOPOHA
TpeyroJbHHUKa NapajieibHa IJI0CKOCTH o?

Yposens B.

15. Ilpsmbie EN u KM He nexar B omno# muockoctu. Moryt nu npsimbie EM u NK' nmepecekatbcs?
OtBeT 000CHOBATH.

16. CxemaTnuHO M300pa3uTh MJIOCKOCTh ¢ B BUJE Mapajyiesnorpamma. BHe ee moctpouts otpe3ok AB,
He mapaenbHbli eil. Yepes koHIbI oTpeska AB u ero cepennny M npoBeCTH MapajiesbHbIe MPsSMBbIE,
NepeceKaroIye MIoCKOCTh « B Toukax A1, B1 u M1. Haittu muny otpeska MM, ecmu AA41=3 M,
BB1= 17 m.

Yposens C.

17. Hanbl nBe mapajuiesibHbIE MJIOCKOCTH M HE JieKamiash MexaAy HuMu Touka P. /[Be mpsimbie,
MPOXOSIINE Yepe3 TOuKy P mepecekaroT OMIKHIOI K TOYKe P IJIOCKOCTh B TOYKax A1 u A,

a JaJbHIOK B TOUYKax B1 u B2 coorBercTBeHHO. Haiinute nnuny otpeska BiB: , ecnu 4142 =10 cm
u PA1: A1B1=2: 3.

Kpurepun ouieHKH KOHTPOJIBbHOM PadoThl

3amanus bamer [Tpumeuanue
1-14 14 Kaxxapiit npaBuibHbIN oTBeT 1 Gain
15-16 4 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia
17 3 Kaxxapiit mpaBuiibHbIN oTBET 3 Oama

MakcumanbHbIi 0amt 3a padoty — 21 6as




IIkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa

Yucso 6a/1510B, HEOOX0AUMOE LISl TOJYYEHHUSI OTMETKHU

« 5» (OTIMYHO) 21-20
« 4» (xoporio) 19-17
« 3» (yIOBJIETBOPUTEIIHHO) 16 - 15
« 2 « (HEYIOBJIETBOPUTEIBHO) meHee 15

OTBeThI K KOHTPOJILHOI padoTe

1 Bapuanr 2 BapuaHnr
1 | A4B,ab a, B, (ABC),..
2 | AB, CD,.. AB, a,b
3 /ABC, £ 0,0,1, ZABC, £0,a0,1,
4 a, B, (4BQC),.. TOYKa, psiMasi, MIO0CKOCTh
S5 | HUCKOJIBKO OJIHY
6 |omHy HET
7 |ogHy OJIHY
8 |Hum ogHOU OJIHY, MHOTO, HU OJTHOI
9  |mapamienpHO na
10 |u ;ga, 1 HeT HET
11 allb na
12 |9 cm ScMm
13 [9,5¢cm 8,5 cMm
14 |Her na
15 | KM ckpemuBaercs ¢ PT EM ckpenmBaercst ¢ NK
16 |10cm 10 cm
17 |[10cm 25 cm

KonTposbnasi pabora Ne 8

Hepneﬂzmlcyﬂﬂp U HakJoHHas. CBolicTBa NEPHECHIUKYJIAPHOCTH l'[pﬂMOﬁ " NIIJIOCKOCTH.

Hean: nmpoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyJaroIIMXCs.

1 BapuanT

Yposens A.

Omeemb na npeonoscennsvle 60npocwvl. B kaxcoom omeeme 000CHyii c6010 MOUKY 3PEHUA.

1. MoryT 11 cKpeluBarouecs npsMble ObITh MEPIEHIUKYISPHBIMU?

2. Kakue mexay coboit 1Be psMble IEpHEHIUKYIISPHbBIE K OJHOM MI0CKOCTH?

3. MoryT 1 6bITh -1 K OHOI TIOCKOCTH JIBE CTOPOHBI OJHOTO TPEYrOIbHNKA?

4. Tpsivast L k o71HO# U3 IBYX TepeceKaromuXcsl IIIOCKOCTEH, MOXKET JIH OHa ObITh - K ApyToii

ILJIOCKOCTH?

~ O\ D

Pewume 3aoauu.

8. [lepexnaguHa NIWHON 5 M JIEKHT CBOMMM KOHIIAMH Ha JBYX BEPTHUKAIBHBIX CTOJ0AaX BBICOTOH 3 M

. Ecnm nBe mockoctu Lk OJIHOM MPSAMO#A, KAKOBBI OHU MEXKTY COO0M?
. CKOJIBKO HaKJIOHHBIX MO>KHO MPOBECTHU M3 OJHOW TOYKH K IJIOCKOCTH?
. MokeT 11 yroil MeXIy MPSIMOH U MIIO0CKOCTBIO OBITH paBeH 70°7?

Yposens B.

n 6 M. KakoBO paccTosiHMe MEXIy OCHOBAaHUSIMU CTOJIOOB?

9. I3 TOYKH K INIOCKOCTH MMPOBCACHBI ABC HAKJIOHHBLIC, PABHLIC 5cM m 8 cm.




[Ipoeknust oqHOM M3 HMX Ha 3 cM Oosmbline Apyroi. HalimuTe mpoeKIuu HaKJIOHHBIX.

Yposens C.
10. PacctossHre OT ToUku M A0 Kax[0W M3 BEPIIMH TpaBuibHOro TpeyroibHuka ABC paBHo 4cm. Haiinure

paccrostaue ot Touku M 1o miiockoctu ABC, eciin AB = 6cm.
a) 4cwm;
0) 8cm;

B) 6CM;

A ) B ) 2cM.

2 BapHAHT
YpoBens A.
Omeemb na npeonodxicennsie onpocwl. B karxcoom omeeme o60chyit c6010 mouky 3penus.

1. Kak pacnonoxeHsl IpyT K apyry péOpa, BRIXOIAIINE U3 OJJHON BEpIINHBI KyOa?

2. Ecnu oaHa U3 ABYX NapajliesIbHBIX NPSAMBIX MEpIEeHAUKYIIpHA K IUIOCKOCTH, OyeT 1 BTOpas npsMas,
TOKE MEPIEHIUKYIISIPHA K 3TON IIOCKOCTU?

3. MoryT i 6bITh -1 K O/1HO# ILIOCKOCTH 1BE CTOPOHbI TPATICIIHH?

4. Yto Ha3bIBAIOT PACCTOSHUEM OT TOUKH JI0 IJIOCKOCTHU?

5. CKOIBKO NEpNEHANUKYIISAPOB MOKHO IIPOBECTH U3 OJHOU TOUYKHU K IIJIOCKOCTH?

6. MoXeT i epneHIuKyIIsip ObITh IJTMHHEE HAKIIOHHOM , MPOBEAEHHOM U3 ITOM YK€ TOUKH?

7. MOXeT U yroJ MeXIy MPsIMO U TUIOCKOCTBIO ObITh paBeH 120°7

Yposens B.

Pewiume 3aoauu.

8. Kakoii A7MHBI HY)XHO B3STh IMEPEKIAAMHY, 9YTOOBI €€ MOXXHO OBUIO TMOJOXKUTHh KOHI[AMH Ha JBE
BEPTUKAJIbHBIE ONOPHI BHICOTOM 4 M M 8 M, IOCTaBJICHHbIE HA PACCTOSIHUM 3 M OAHA OT JAPYrou?

9. I3 TOYKM K TUIOCKOCTH TPOBENEHBI JBE HAKIOHHBIC, OJJHA W3 KOTOPBIX Ha 6 CM JJIMHHEE IPYrou
[Ipoexuny HaKJIOHHBIX paBHbI 17 cM u 7 cM. HaliquTe NIMHBI HAaKJIOHHBIX.
Yposens C.
10. Paccrostaue oT Touku K 10 kaxaoi u3 BepuuH kBajapara ABCD paBHo Scm. HalimuTe paccTosiHue OT TOUKH

K mo mnockoctu ABC, ecmm AB =3 V2 em.

K a) 4 cwm;
A B 0) 4 J2 cM;
H B) 2¢cM;
D r) V34 cm.
Kpurepun ouieHKH KOHTPOJIbHOH PadoThl
3amanus bamer [Tpumeuanue
1-7 7 Kaxaplit mpaBuibHBIH 0TBET 1 Gann
8-9 4 Kaxapiii mpaBuIbHBIN OTBET 2 Oasuia
10 3 Kaxxapiit mpaBuiibHbIN oTBET 3 Oama




MakcumanbHbIi 0asut 3a padory — 14 6asiioB

Ixkana nepeBoaa 0a/1/0B B OTMETKH

OtMmerka Yucno 6a,1510B, HE0OX0AMMOE 1JIs1 OJYYCHHS OTMETKH
« 5» (OTIAMYHO) 14 - 13
« 4» (xopouio) 12-11
« 3» (YAOBIETBOPUTEIHHO) 10-9
« 2 « (HeYy/IOBIIETBOPUTEIHHO) MeHee 9

OTBeThI K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuaunr
1 Ia L
2 | 2
3 HET na
4 HET JUTMHA TIEPIICHINKYISpa
5 | onHy
6 MHOKECTBO HET
7 |nma HET
8 4 M SMm
9 Scmu 8 cm 17 cmu 23 cMm
10 |r)2cMm a) 4 cm

KonTposbnasi paGora Ne 9
Koopaunatrsl B npocrpancTBe. JleCTBUSI HAX BEKTOPaAMHU.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH OO0ydaromuxcs.

1 BapuanT
Yposens A.

3anoJHUTE NMPOMYCKH.
1. BEKTOpOM Ha IIOCKOCTH Ha3bIBAETCH ...

2. Bektop u3obpaxaercs ...

3. Mojaynem BeKTOpa Ha3bIBAeTCH ...

4. JIBa BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCSI IPOTUBOIOJIOKHO HAIIPABJICHHBIMH, €CIH ...
5. IIpu yMHOKE€HHH BEKTOPA HA YUCIIO ...

6. JIBa BEKTOpa CUMUTAIOTCS PABHBIMU, €CIIH ...

7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTODY.

Yposens B.

8. HalimuTe KOOpIMHATHI BEKTOpA 2 ecm A(5;-1;3)m B(2;-2;4).

9.J1aHBI BEKTOPHI 2 f3;1; -2} u—{1;4; —3}. Haiigure ﬁ—_}"
[~ £ C

10.{anbr Touku A (0;0;2) uB (1; 1;-2). Ha ocu OV naiigute Touky M ( 0; y; 0), paBHOYJAIEHHYIO OT
touek A u B. Touka O — Hayanmo KOOpAUHAT.
Yposens C.

11. SIBnsAOTCS 1M BEKTOPHI i E KOLTURedDHBIMU eciin A(5;-1;3) ,B(2;-2;4),C(3;1; -2),E(6;1;1)?



YpoBens A.
3anoyiHUTE MPOMYCKH.
1. BekTopoM B IPOCTPAHCTBE HA3bIBACTCH ...

2. Bextop o6o3Havaercs ...

3. InuHOM BEKTOpa HA3bIBACTCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAMPABICHHBIMU, €CIIH ...
5. 5 TOoro, 94TOOBI CIOXKUTH J1Ba BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOpOM Ha3bIBACTCH ...

7. JIBa BEKTOpA HA3bIBAKOTCS KOJUIMHEAPHBIMHU, €CIIH ...

Yposens B.

8.Halinute KoopAMHATEI BEKTOpa —eci C(6;3;-2) u D(2;4;-5).

9.J1anbl BeKTOpBI —+ {5; —1; 2} u 2 f3;2; —4} Haiigure
=

-
2 2h

10. Haner Touku A (0;-2;0) u B (1;2;-1). Ha ocu OZ maitnute Touky M ( 0; 0; Z), paBHOYyHaIEHHYIO
or Ttouek A u B. Touka O — Hayasio KOOpANHAT.

Yposens C.

11. SBnstioTes 11 BEKTOPEL 2 1 E KOLTEHEADHBIMU ecin C(5;-1;3) ,M(2;-2;4), A(1;-2;3)u B(-5;-4;5)?

4

Kpurepun oneHKH KOHTPOJIbHOH PadoThI

3agaHus banmnel [Ipumeuanue
1-7 7 Kasxnprit npaBmwibHbIN OTBET 1 Gayn
8-10 6 Kasxp1it mpaBuIbHBIN OTBET 2 Oayuia
11 3 Kaxxaplit npaBuiIbHBIN oTBET 3 Gana

MaxkcumanbHbii 0ani 3a paboty — 16 6ajioB

Ixkana nepeBoaa 6a/1/10B B 0OTMETKHU

OtMmeTka Yucso 6a,1510B, He0OX0AUMOE /ISl NOJYYeHHUS OTMETKHU
« 5» (oTAMYHO) 16 - 15
« 4» (xopoio) 14 -13
« 3» (y1OBJIETBOPUTEIIHHO) 12-10
« 2 « (HEYIOBJIETBOPHUTEIBHO) MeHee 10




OTBeThI K KOHTPOJILHOI padoTe

1 Bapuaunr 2 Bapuaur
1 HaIIPaBJICHHBIN OTPE30K HaIIpaBJICHHBIN OTPE30K
2 a,—> a,—
3 JUIMHA BEKTOpa JUIMHA OTpe3Ka
4 KOJJIMHEAPHbl M WX HAIpaBlICHUs HE UX HalpaBJIeHUs COBIAJAIOT
COBIIAJAIOT
5 Ha 3TO YMCJIO YMHOKAIOTCSI KOOPUHATHI CJIOKUTh UX KOOPJHHATHI
BEKTOpa
5 OHU COHAIpaBJIEHbl M UX UIMHBI PaBHBI BEKTOp, Y KOTOPOT0 Havajuio 1 KOHell
COBIAJAIOT
7 1000My OHHU JIeXKAT Ha NapaJuIeIbHbBIX WM HA OJJHOU
PSMOI
8 | 4B={-3-11} CD={-4;1,-3}
9 |2b —c={5;—2;—1},‘2b —c‘=«/30 a —2b ={—];—5;10},‘a —2b‘=«/126
10 |M(0;1;0) M (0; 0; -1)
11 |He KOJIIMHEApHbI KOJJIMHEAPHbI

Kontpoabnas padora Ne 10
IIpousBoaHas.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH OO0YyYaroIIUXCS.
1 BapuanT

Yposens A.
Al. Haiinure f *(4), ecmn f(x) = 4+/x 5.
1) 3; 2)2; 3)-1, 4) 1.
A2. VkaxuTe npousBoaHyto dynxmuu g (X)=X’ +C0OSX.

3 3
1) 2x+sin x; 2) 2x-sinx;  3) %+sinx; 4) X?—sin X.

A3. YpaBHeHHe KacaTeabHON K rpaduky QyHKIUU Y=
X+

B TOYKE C aOCIMCCOM X0 = -3 HMEET BUL:

1) y=7x+13; 2) y=7x+15;  3) y=—7x+15; 4) y=—T7x+13.

A4, Teno nBIKETCS 10 MPSIMOM Tak, 4YTO paccTosiHUE S (B METpax) OT HEro A0 TOYKH B sToit mpsamoii
u3MeHseTcs 1o 3akony S(t)=3t° —12t+7 (t— Bpems JBIKeHHMS B ceKyHax). Uepes CKONBKO CEeKyH]I

MOCJIe Havasa JIBMKCHUST MTHOBEHHAsl CKOPOCTh Tesa Oyzer paBHa 72 M/c.
1) 16; 2)15; 3) 14; 4) 13.

Yposens B.
B5. Ha pucynke m3o0paxéH rpaduk nIpousBoaHOW Hekoropod ¢yHkumum Y= f(X), 3amaHHOil Ha

npomexyTtke ( - 3; 3). CkosibKo ToYek MakcuMyMa uMmeeT QyHKims f (X) Ha STOM mpoMexyTKe?



B6. Haiiiure yrimoBoit koshguument kacatensuoil k rpaduky dymxman y =x* —2x° +3x—13
Touke X, =—1.

B7.Haiimure nmpomssommsie dymkmmit:  a) f(x)=(7x+4); 6) y=3e" +2sinX.

Yposens C.
o 2
C8. Haiinure cyMMy TaHIeHCOB YINIOB HaKIOHA KacaTeldbHbIX K mapabosne Y =X° —9 B Touxax
nepeceueHus mapadosbl € OChIO aOCIHUCC.

2 BapHMaHT
YpoBens A.

Al. Haiinure f *(16), ecom f(X) = 8/x — 3.
1) 3; 2)2;  3)-1, 4) 1.
A2. Ykaxure npousBoanyio dymkmun g(X)=x> - sin x.

3 3
1) 2x+cosx; 2) 2x—cosx;  3) %+COSX; 4) X?— COSX.

. X .
A3. YpaBHeHHe KacaTenbHON K rpaduky QyHKIUN Y= B TOUKE ¢ abcuuccoif xo = -3 MMeeT BU/I:
X+

1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno ABMKETCS 0 MPSIMOM TaK, YTO PACCTOSIHUE OT HAdaJdbHOM TOUKM H3MEHSETCS MO 3aKOHY
S(t)=t+0,4t*> —6 (m), rae t— Bpems aBuKeHHS B ceKyHaax. Haifnure ckopocts Tena depes 10
CeKyHJ] TIOCJI€ Hayayla JBYOKCHUS .

1) 10; 2)9; 3)8; 4)7.
Yposens B.

B5. Ha pucynke m300paxén rpadguk mpou3BoaHONW HekoTopor ¢yHkimu Y= f(X), 3amanHoi Ha
npoMexyTke ( - 2; 2). Ckonbko Todek MuUHUMyMa umeeT pyakuus f (X) Ha aTOM mpomexyTke?

K y=f1

LN

ENANEEZRER

y 11T

B6. Haiinute yrnoBoil ko3dduuueHT kacaTeabHOM, MPOBEAEHHOW K rpaduky
GyHKIMHU Y = X +2x* +x* +1 B Touke X, =1.

B7.Haiinure npousBoanble QyHKUUN : a) f(X) = (4X + 7)3; 6) Y =X-tg3X.
Yposens C.

v 2
C8. Haiinure cymmy yrioBbIXx Kod()(HUIMEHTOB KacaTelbHBIX K mapabone Y =X~ —4 B Toukax
nepeceyeHus: mapadosbl ¢ Ocbio adcCIuce.



Kpurepun ouneHKu KOHTPOJbHOM PadoThI

Samanus baminer [Tpumeuanue
Al - A4 4 Kaxaplii npaBriibHBI OTBET | Gayn
B5-B7 6 Kasxprit mpaBuiIbHBIN OTBET 2 Oasuia
C8 3 Kaxplii mpaBUIIbHBIN OTBET 3 Oaia

MaxkcuManbHbIN 0aut 3a padboty — 13 6ann0B

IIkana nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa

Yucso 62,5108, He00X0AMMOE 1JIs1 OJYYECHHS OTMETKH

« 5» (OTIMYHO) 13-12
« 4y (xoporio) 11-10
« 3» (YIOBJIETBOPUTEIILHO) 9-8

« 2 « (HEYJOBJIETBOPUTEIIHHO) MeHee 8

OTBeTbI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 Bapuant
Al | 1(4) 1(4)
A2 | 2x—sinx (2) 2x — COSX (2)
A3 |y=7x+15(2) y =5x + 21 (4)
A4 | t=14c(3) V(10) =9 m/c (2)
B5 | 1touka, xmax=1,8 1 touka, xmin=0
B6 |k=-7 k=16

4. 3X
B7 a) 35(7x + 4)*; 0) 9e™ + 2cosx 2) 12(4x + 7)% 6) tg3x + 3;c
cos” 3x

C8 |tguu+tga.=6+(-6)=0 tgon +tga. =4+ (-4) =0

KonTpoabnas padora Ne 11
HccnenoBanne GpyHKUMM ¢ NOMOIIbIO NMPOU3BOIHOMM.

Hean: nmpoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyJaromIMXcs.
1 papuanTt

Yposens A.

Al. CKOJIbKO HHTEpBANOB yObIBaHHA uMeeT GyHKima f{x) = x° — 3x?

A.l. b2. B.3.

I'. Hu ogaoro

A2. CKOJIBKO KPUTHUECKHX TOUEK UMeeT GyHKIms f{x) = x° — 9x? + 15x?

A.2. Bb.1. B.3. T'. Hu oguoit

A3. 3nauenne GyHKIHH y = — x°

A.0. b2. B.6. T'8.

+4x + 2 BTOYKE MaKCHMyma paBHO...

A4, Toukoii makcumyma pyakmun  f(x) = 16x° + 81x®> — 21x—2 sBusercs. ..

A.—1. B35 B.-3. TI.-35.




Yposens B.

BS. Jlana ¢ynkmms  f(X) = x° — 3x — 6. HaifquTe nmpoMeXyTKH BO3pacTaHHS M yOBIBAHHS (DYHKIIHH.
Yposens C.

C6. VccnenyiiTe ¢ MOMOIIBIO TPOM3BOAHON (QyHKIHIO  f(x) = x° —3x> —9x M mocTpoiiTe eé rpadux.

2 BapuaHT
YpoBens A.
Al. CKOJIBKO HHTEPBAJIOB BO3pacTaHMs HuMeeT QyHKIUA f{x) = x° — 3x??
A.1. Bb.Huommoro. B.2. TI.3
A2. CKOJIBKO KPUTHYECKHX TOUeK UMeeT GyHKIms  f(x) = x°— 6x% + 9x
A.Huomuoii. b.3. B.1. T.2.
A3. 3nauenne ¢pynxium y = 2x% - 8x+ 11 BTOYKE MHHMMYMa PAaBHO...
A.0. B.S5. B.2. T'3.

Ad. Touxoii Munumyma  (yakmun f{x) = 16x° + 81x?> —21x— 5 saBusgercs...

A. l b2,5. B.-3. T.-1.
8
Yposens B.
B5. lana ¢ynxmma  f(x) = x3 - 3x + 2. HaiifmuTe NpoMeXyTKH BO3pAcTaHHS M YOBIBaHHA (DYHKIMH.
Ypogens C.

C6. UccrnenyiiTe ¢ MOMOILIBIO MPOU3BOMHON (yHKIHMIO f{x) = x> —3x + 1 m mocTpoiite eé rpapux.

Kpurepun oneHKH KOHTPOJIBLHOH PadoThI

3agaHus bannel IIpumeuanue
Al - A4 4 Kasxnprit mpaBmibHBIN OTBET 1 Gayn
B5 2 Kaxapiii mpaBuibHBIN 0TBET 2 Oasia
Cé6 3 Kasxnprit mpaBmiibHBIN OTBET 3 Oaiia

MakcumanbHbIi 0asut 3a paboty — 9 6as1oB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/1510B, HEOOX0AUMOE /ISl NOJYYeHHUsI OTMETKHU
« 5» (0TIM4YHO) 9-8
« 4» (xoporio) 7-6
« 3» (yIOBJIETBOPUTEIIHHO) 5-4
« 2 « (HeyTOBJIECTBOPUTEIIHHO) MeHee 4

OTBeThI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 BapuaHr
Al | Al B.2.
A2 | A2 I'.2.




A3 | B.6. r.3.

A | T3> A%.

BS d T mpu xe(—oo;—1UfL;+0); ¢ 4 npu & T mpu xe(—oo;—1UfL;+0); ¢ npu

xe[-11]; xe[-11];
g Ay
C6 3 / R 1,5 / R
- 2/ -1 5 " T X

-1,25 X

Konrtpoabnasi paGora Ne 12
IlepBooOpa3nas ¢pynkuuu. UHTErpas.

Hesb: mpoBepka 3HAHUN W NPAKTHUUECKUX YMEHHMH OOYyYarolIuXcs.
1 BapuanT

Yposens A.
Al. . Boluuciaute HUHTErpa:

2 = dx
@) [(BX*+x—4)dx; ) J. <2
1 1

A2, Jlna yakuun f(X) = 3sin X waiiaute:
@) MHOXXECTBO BCEX IEPBOOOPA3HBIX;

T
0) nmepBooOpasHyro, rpaduK KOTOPOH MPOXOAUT 4Yepe3 Touky M ( 5 ;0)

A3. Beramcnute, cieiaB MpeIBapuTeIbHO PUCYHOK, IDIOMAAb (UTYPHI, OTPAaHUYCHHON JIMHUSMHU:
y=0,5x2,y=0,x=2,x=0.

A4, Jlokaxwure, 9to GyHKuus F siBusercs mepBooOpasHoit miss ¢yukinuu f(X) Ha mpomexyTke
(-o0;+0), ecmn Fx)=x3—4, f(x)=3x2

Yposens B.
3
BS. Beraucnure HHTErpan I [X2 +(x— 3)2] dx
0
Yposens C.
C6. Haiiute momans (Urypsl, OrpaHMUEHHON THHAAMHE Y = 6x —x° u y = 2x.
2 BapuaHT

Yposens A.
Al. . Beluucnure MHTErpai:

a) T(4x3—x+5)dx;6) 1)

dx
<=3



A2. JIng pynxmuu f(X) = 2c0S X HaiiauTe:
a) MHOYKECTBO BCEX IEPBOOOPA3HBIX;
7T
0) mepBooOpasHyro, rpaduK KOTOPOH MPOXOAMT dYepe3 Touky M ( 5 ;0)

A3. BerunciuTe, ciejaB MpeaBapuTEIbHO PUCYHOK, IUIOMAAb (UIYphl, OTPAHHYECHHON JTHHHIMU:
y:2x2,y=O,x=3,x:O.

A4, JTokaxmwure, uto pyHkuusi F sBiusercs mepBooOpasznor s ¢ynkuuun f(X) Ha mpomexyTtke
(-o0;+0o), ecmn F(x)=2x-x%, f(x)=2-2x.

Yposens B.
3
BS. Beruucnure uHTerpan J. [X2 + (1— X)Z] dx
0
Ypogens C.
C6. Haiinure romans GUrypsl, OrpaHUYeHHOW  JTUHUSAMH Y = - Bx x> u y= -2x.

Kpurepun oneHkn KOHTPOJILHOH PadoThI

3ananus basbl ITpumeuanue
Al - A4 6 Kasxnprit npaBmibHbIN OTBET 1 Gayn
B5 2 Kasxp1it mpaBuiibHBIN OTBET 2 Oaiia
Cé6 3 Kasxnprit npaBmiibHBIN OTBET 3 Oaiiia

MakcumanbHbIi 0as 3a padory — 11 6asiioB

Ikana nepeBoaa 6a/1J10B B 0OTMETKH

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl NOJYYCHHSA OTMETKHU
« 5» (OTJIMYHO) 11-10
« 4y (xopormio) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEYIOBJIETBOPUTEIBHO) MeHee 6

OTBeTBI K KOHTPOJIBLHOM padoTe

1 Bapuanr 2 BapuaHnr

AL @456 D185:6) -

A2 | 8)F(x)=-3cosx +C;6)F(x) =-3cosx +0. | 3) F(x) = 2sinx + C ; 6)F(X) = 2sinx - /3.

S = 18 K5OI
A3 | Sym= %KB.CI{. b e

A4 | F(x) sBisiercst nepooOpasuoit ais f (X) F(x) siBnsiercst mepBooOpazHoi st T (X)

B5 |18 12

C6 |Sgur= lO% KB.€Jl. Sepur = 10% KB.E]I.




KoutpoabHas padora Ne 13
Iliiomaam moBepxXHOCTEl MHOIOIPAaHHUKOB.

Lesan: mpoBepka 3HAHUN W MPAKTHUECKUX YMEHHH OOy4aroIuXcs.
1 BapuanT

YpoBens A.

Al. Beibepute BepHOE yTBEpKICHUE

a) napaJuiesienue]] COCTOUT U3 IIECTU TPEYTroJIbHUKOB;

0) MPOTHBOMOJIOKHEIE TPAaHU MapaJlIC/ICITUIIC/Ia UMEIOT OOIIIYIO TOUKY;

B) IMaroHajM napaijiesienuneia NepecekaoTcs U TOYKON MepeceyeHust IesTCs MOMOIaM.
A2. KonudecTBo pebep mecTUyroabHONH TpU3Mbl

a)18; 6)6; B)24; 1)12; n)l5.
A3.HaumMmeHblliee YUCIIO TpaHEeH TPU3MBbI

a)3; 0)4; B)S; 1)6; 1)9.
Ad4. He sBisieTcst mpaBUIbHBIM MHOTOTPAHHUKOM

a) MMPaBWIbHBIN TeTpadp; O) mpaBWiIbHAS MPU3MA; B) MPABIIBHBINA JOJEKAdAP; T) MPABUIBHBINA OKTAIP.
AS. Beibepute BepHOE yTBEpXKICHHUE:

a) BBINYKJIBIi MHOTOTPAaHHUK HAa3bIBACTCS TMPABHJIBHBIM, €CJIM €r0 TPaHU SBISIOTCS NPaBUIBHBIMU

MHOTOYTOJIbHUKaMH C OJIHUM U TE€M K€ YHCJIOM CTOPOH M B KaXKJI0M BEpIIMHE MHOTOTPAaHHHMKA CXOJUTCS
OJIHO M TO € YUCIIO pedep;

0) mpaBWIbHAS TPEYroJbHAs MUpaMUIa U MPABIIBHBINA TETPAdAP — 3TO OJHO H TO XKE;

B) TUIOIAIh OOKOBOI MOBEPXHOCTH MUPAMU/IbI paBHA MPOU3BEICHHUIO IIEPUMETPA OCHOBAHHSI Ha BHICOTY.
A6. BeicoTa 60KOBOM TpaHy MPaBUIILHON MTUPAMHU/IbI, IPOBEICHHAS M3 €€ BEPIIMHBI, Ha3bIBACTCS

a) TMaroHayiblo; 0) MEIMaHOH; B) ammoheMoii.
A7. JluaroHanb MHOTOTPaHHHKA — 3TO OTPE30K, COSAMHSIOIINN

a) ro0bIe IBE BEPIIMHBI MHOTOTPAaHHKKA; O) IBE BEpIIMHBI, HE MPUHAUICKAINE OJHON I'PaHH;

B) JIB€ BEPUIMHBI, IPUHAUICKAIIUE OJHOW IPaHH.

Yposens B.

B8. Haiinure nuaroHanau npsMOYroJIbHOTO MapajljieNienuIe/a, eciaud CTOPOHbl €ro OCHOBAaHUSA 3 CM,
4 cM, a BeicoTa paBHa 10 cMm.
Yposens C.

C9. B npaBwiibHONM 4YeTHIPEXYTOJIBHON NMUPAMUAE CO CTOPOHOI OCHOBaHUS 8 M, OOKOBasi IpaHb
HAKIIOHEHa K TUIOCKOCTM OcHoBaHusa Tof yriaom 60 °. Haifnure:
a) BBICOTY NMUpaMU[bl; 0) IUIomaab OOKOBOW MOBEPXHOCTH.

2 BapuaHT
Yposens A.
Al. Breibepute BepHOE yTBEpKICHUE
a) TeTpa’3p COCTOUT U3 YEThIpEX MapaysieorpaMMoB;
0) OTpEe30K, COeINHSIOIMINI TPOTHUBOIOIOKHbIE BEPIINHBI MapaJlIeIeNUIe/1a, HA3bIBACTCS €T0
JIMarOHAJIBIO;
B) MapaJulesenume]] MMeeT BCEro IecTb pedep.
A2. KonnuecTBo rpaHeil IEeCTHYTOJIbHON MPU3MBbI
a)6; 6)8; B)10; 1)12; n)l6.
A3.HaumMeHnpluee yucio péoep Mpu3Mbl
a)9; 06)8;, B)7; 1)6; M)S5.
A4. He sBnsieTcs npaBUIBHBIM MHOTOTPAHHUKOM
a) MPaBUWJIBHBINA TeTpadp; 0) MpaBUIBLHBIN 10JIEKAdIP; B) MPaBUIbHAS MUPAMU/IA; T) MPABIIBHBINA OKTadIp.
AS. BriGepute BepHOE yTBEp)KACHUE:
a) MPaBWIBHBIA JOAEKA3AP COCTOUT U3 BOCBMU MPABHIBHBIX TPEYTOJIHHUKOB;
0) MpaBWJIBHBIN TETPAdAP COCTOUT U3 BOCEMH NPABUIIBHBIX TPEYTOJIHHUKOB;
B) MPaBHJIBHBIN OKTa’/[p COCTOUT U3 BOCHMH MPABUIBHBIX TPEYTOJIEHUKOB.



A6. Atioema — 310
a) BbICOTA MUpPaMU/Ibl; ) BbICOTa OOKOBOM I'paHU MUPAMUJIbI;
B) BbICOTa OOKOBOW I'paHH NMPaBUIbHON MUPaMUIbI.
A7. YcedeHHas nupaMua Ha3bIBa€TCs MPABUIHLHOM, €CIIN
a) ee OCHOBaHUS — MPAaBUJIbHBIE MHOTOYT OJIbHUKH;
0) OHa MoJTyYeHa CEUCHUEM MPABMWIIBHON MTHPAMUJIBI TUTIOCKOCTHIO, TTApaJUIeTIbHOW OCHOBAHUIO;
B) e¢ OOKOBBIC TPaHH — MPSIMOYTOJBLHUKH.

Yposens B.

B8. Haiinure GokoBoe peOpo MpaBMIIBHOM 4YETHIPEXYTOJIBHOM, MMPAMUIBI, Y KOTOPOH CTOpPOHA
OCHOBaHUsI & M, a BbicoTa paBHa 10 M.

Ypogens C.

C9. B npssmMoyroiibHOM TapajuiesienuIie/lec CTOPOHbl  OCHOBaHUS S M W 12 M, a nuaroHaib
napajuieienuieaa HAKIOHEHAa K IIIOCKOCTH —ocHoBauus moj yrmoM 30 °. Haiinure:
a) BBICOTY Mapajuiesienurena; ©0) rmomaas OOKOBOW IMOBEPXHOCTH.

Kpurepun oneHKku KOHTPOJIbHOM PadoThI

3anaHus basbl ITpumeuanue
Al - A7 7 Kasxprit mpaBuibHBIN OTBET 1 Oayn
B8 2 Kasxnp1it mpaBuiibHbBIN OTBET 2 Oayuia
C9 3 Kasxip1it mpaBuiIbHBIN OTBET 3 Oayuia

MaxkcuManbHbli 6a 3a paboty — 12 6ayioB

Ikana nepeBoaa 0a/1Ji10B B OTMETKH

Otmetka Yucso 6a/10B, He0OX0AUMOE /ISl NOJYYeHHUSI OTMETKHU
« 5» (OTJIMYHO) 12 -11
« 4y (xoporio) 10-9
« 3» (YIOBIIETBOPHUTEIIHHO) 8-7
« 2 « (HeyIOBJIETBOPHUTEIIHHO) MeHee 7

OTBeTbI K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuanr
Al |B) 0)
A2 |a)l8 0) 8
A3 | B)S5 a) 9
A4 | 0) B)
A5 | a) B)
A6 | B) B)
A7 |0) 0)
B8 |55m V132 m
co |N=433 n; S5, = 12807 o % o, = 44?/§ 2




KonTpoabnas padora Ne 14
Ilomaam moBepxXHOCTEeH TeJ BpalleHHs.

Lesan: mpoBepka 3HAHUN W MPAKTHUECKUX YMEHHH OOy4aroIuXcs.
1 BapuanT

YpoBens A.
[TonTBEpAUTH WM OIIPOBEPTHYTH CIEAYIOIINE YTBEPKIACHUS.

Al.Ilpu BpaieHuu IpsIMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH TOJydaeM  ITUIHHIP.

A2.0Tpe3kH, COEOUHSIONINE BEPIIMHY KOHYCa C TOUKAMH OKPY)KHOCTH OCHOBAHMSI HA3BIBAIOTCS
00pa3yromuM KOHYca.

A3. OceBbIM CEYEHHEM IWIMHIpA  SBISETCS TPEYrOJIbHUK.

A4. Beicota muuHApa (MpsMOro) Oosbine o0pa3yromei.

AS. Ilpu BpaiieHuu NOJAYKpyra BOKpYr  €ro JuaMeTpa Kak OCH IOoJy4daeTcsl  Imiap.

A6. Ilnomans MOJHON MOBEPXHOCTH IUIMH/PA BeIYUCIAETCS 10 popmyne S = 2 7 (r+h), rae r—pannyc

UWIMHIPA, h-BBICOTA HUIHHIIPA.

Yposens B.

B7. Bricota umnuHzapa paBHa 4 M, pacCTOSTHUE MEXAY OChIO IIWIMHIpPAa U IMapajljiesIbHON el
IUIOCKOCTBIO CEUEHHs paBHO 3 M, a Iulomagb cedeHns 32 M2 Haifaure miomams GOKOBOIL
MMOBEPXHOCTH ITWJIMH/IPA.

B8. Bricota konyca paBHa 12 M, a oOpasyromas 13 m. Haiiaure muiomans oceBOro cedyeHuss KOHYyca.

Ypogens C.
C9.ITnomans cedeHus, He MPOXOMANIETO Yepe3 LEHTp Inapa, paHa 16m M2 Haiimure mmomiams

NOBEPXHOCTH IIapa, €CIH PACCTOSHHE OT IICHTpa Iapa 0 CEKYIIeH IUIOCKOCTH PaBHO 5 M.

2 BapuaHT
Yposens A.
[loaTBEpAUTH UK ONIPOBEPTHYTH CIAEAYIOLINE YTBEPIKICHUS.

Al.Ilpu BpameHnn nNpsMOyroJIbHOTO TPEYTOJIbHUKA BOKPYT €0 KaTeTa KaK OCH IOJIy4aeM KOHYC.

A2.0Tpe3kH, COEIUHSIOLIIME COOTBETCTBYIOIIME TOUYKH OKPYXHOCTEH KPYIOB HAa3bIBAKOTCS
0o0pa3yomuM  TUITUHIPA.

A3. OceBbIM CEUEHUEM KOHYCa ABJIAETCSA TPAMOYTOJIBHUK.

A4. BricoTa xoHyca paBHa o0Opa3yrolieH.

AS. Ortpe30K, COEIUHSIOIUNI 1BE TOUYKH IIApOBOM MOBEPXHOCTH U MPOXOIAIINN Yepe3 LEeHTp 1Iapa,

Ha3bIBACTCS TMAMETPOM LIapa.
A6. Bce obpa3zyronue NIUIMHIPUYECKON MOBEPXHOCTH MHapajljieNbHbl JPYT APYTY.

Yposens B.

B7. [nomans GOKOBOW TOBEPXHOCTH IMJIMHApPA paBHA 60T M2

, a paguyc ocHoBaHus S5 M. Haitmure
JUIMHY oOpa3yomeil IWInHapa.

B8. Paguyc ocHoBanust KoHyca paBeH 12 M, a oOpasyromas 13 m. Haiiaure miomans oceBoro
CeUeHHUs KOHyca.

Yposens C.
C9. Panuyc cdepsl paBen 13 M, a paccrosiHue OT €€ IEHTpa 0 CEeKyIIed MIOCKOCTH PaBHO 5 M.

Haiinute UIMHY OKPYXHOCTH CEYEHMs CQephl.



Kpurepun oneHKH KOHTPOJIbHOH PadoThI

Samanus baminer [Tpumeuanue
Al - A6 6 Kaxaplii npaBriibHBI OTBET | Gayn
B7 - B8 4 Kasxprit mpaBuiIbHBIN OTBET 2 Oasuia
C9 3 Kaxaplii npaBrIIbHBIN OTBET 3 Oayuia

MaxkcuManbpHbIi 06aut 3a padboty — 13 6ayioB

IIkana nepeBoaa 6aJ1JI0B B 0TMETKH

OtMmeTka YucJio 062,1510B, He00X0AUMOE [IJIsl NOJTYyYeHHs OTMETKH
« 5» (OTJIMYHO) 13-12
« 4» (xopouio) 11-10
« 3» (yIOBIETBOPUTEIHHO) 9-8
« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 8

OTBeTBI K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuant

Al | na na

A2 | na Ia

A3 | na HET

Ad | mer HET

A5 | na ma

A6 | HeT na

B7 |40m m? 6 M

B8 | 60 m? 60 M?

C9 |16lnwm? 247 m?

KonrpoubHasa padora Ne 15
O0BEMBI MHOTOTPAHHHUKOB.

Iesan: mpoBepka 3HAHUI W NMPAKTHUECKUX YMEHHH OOyYaromuxcs.

Yposens A.
Al. Kakoii He MOXeT ObITh npu3Ma?
A. Ilpsamoii; b. Haknonnoii;  B. IIpaBunbHOI; I'. Yceuennoi.
A2. Kakas ¢opmysa UCHONIB3yeTCsl JUIS BBIUMCIIEHUS 0ObeMa Npu3Mbl, e R — panuyc ocHoBaHus,
H — BbIcoTa:
1 1
Als H, B aR™M;  B.S,H: F.—H(S+Sl+ sslj.
3 3
A3. HazoBure, kakas ¢urypa He BJIS€TCS IPaBUIbHBIM MHOTOIPaHHUKOM.
A. Ky6; b. Jonexasap; B. Oxkrasgp; I'. [Tapamienenumnen.
Ad4. Pebpo kybOa paBHO 2 cM. Beraucnure cymmy IuH Beex pedep Kyoda.
A. 24 cm; b. 48 cM; B. 12 cmM; I'. 60 cm.
A5, TTnomase rpann Kyba paaa 16 cM 2. Berancinre ero ooseM.
A. 24 cm?; b. 48 CM3; B. 56 CM3; [.64cm°.

A6. CymiecTByeT Jid IpU3Ma, y KOTOPOH TOJIBKO OJJHO O0KOBOE peOpo MepreHANKYISIPHO OCHOBAaHUIO?
A. lla; b. Her.



Yposens B.

B7. U3 Bepmunbl B xBaapata ABCD co cropoHoii 6 CM K €ro MmJIOCKOCTH ITPOBEAEH
nepnenaukymsip BK. Haiinure o6vém mupamuabl, ecnmu AK =10 cwm.

B8. OcHoBaHueM TIpH3MBI ABJIAETCA MPAMOYTONBHBIA TPEYyroNbHUK ¢ ocTpbiM yriom 60° u karterowm,
MpUJICKAIMM K 3TOMY yIily, paBHbIM 9 cM. Beicota mpusmbl paBHa 10 cm. Haiinure:
a) 00BEM TPHU3MBI;
0) rionaab MOJHOW MOBEPXHOCTU MPHU3MBI.

Yposens C.

C9. Haiinute 00beM MHOTOTpaHHHKA, H300payKEHHOTO HAa PUCYHKE
(Bce MABYIpaHHBIE YIJIbl MHOTOI'PAHHUKA IPSIMbIE).

2 BapMaHT
Yposens A.
Al. ITpssmMoyroJibHBIN NapaJlIeIenunesa — 3To
A. Tlupamuna; b. Ilpuzma; B. Oxrasqp; I'. Terpasap.
A2. O6beM nupaMuibl onpeensiercs mno Gopmyse, rae S, - IWIOMAaAb OCHOBaHus, H — BbicoTa,
R — paguyc.
1 1 > 2 >
A. =S, .H; b. —2R“H; B. S, H; I —zR“H .
3 3 3
A3. Anodema — 310
A. OGpazyromas nununapa;  b. BeicoTta konyca; B. Bricota 60K0BO#i r'paH TUPaMU/IbI;

I'. BeicoTa ycedeHHOro KOoHyca.
A4. V3mMepenus NpsMOYTOJIBHOTO Mapajiesienuesia paBHel 2 ¢M, 3 cM U 5 cM. Beruuciute ero oobem.

A.30cm3;  B.15cm’; B.20cm®;  T.25cM’.
AS. Pebpo kyba paBHO 2 cM. BbruucauTe miomaab NoBEpXHOCTH Kyoa.

A. 120M2; B.24CM2; B. 16CM2; [.18cm?.
A6. CymectByer au npusma, umeromas 20 pebdep?
A. Ha; b. Her.

Yposens B.

B7. OcHoBanue npsMoil NMpU3MbI - MPSIMOYIOJbHBIM TPEYroJbHUK C KaT€TOM 5 CM M THIIOTEHY30M
13 cm. Beicota nipusmbl paBHa 10 cm. Haitaure 00BbEM mpu3MBL.

B8. B npaBuibHON 4eThIpEXYroabHOM MupamMuje OOKOBbIE T'paHM HAKJIOHEHBI K
IJTIOCKOCTH OCHOBAHUA IOJ[ yIioM 300, a ocHoBaHME paBHO 6 cm. Haiigure:
a) 00bEéM TUPAMUIBL;
0) rIomaab MOJHOW TMOBEPXHOCTH MHUPAMUJIBIL.

Yposens C. .
C9. Haiinute 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE

(2]

(Bce IByrpaHHbIE YTIIbl IPSIMBIE).




Kpurepun onieHKH KOHTPOJIbHOH PadoThI

Samanus baminer [Tpumeuanue
Al - A6 6 Kaxaplii npaBriibHBI OTBET | Gayn
B7,B8,C9 9 Kasxprit mpaBuiibHBIN OTBET 3 Oayuia

MakcumanbHbIi 0ast 3a padory — 15 6asiioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OtMmeTka Ywucjio 062,1510B, He00X0AUMOE [IJIsl NOJTYYeHHs OTMETKH
« 5» (OTJIMYHO) 15-14
« 4» (xopouio) 13-12
« 3» (yAOBIETBOPUTEIHHO) 11-10
« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 10

OTBeTBI K KOHTPOJILHOI padoTe

1 Bapuanr 2 Bapuant

Al |r 0

A2 |B a

A3 |r B

Ad |a a

A5 |6 0

A6 |0 0

B7 |96 cm® 300 cm®

B8 ) 405+/3 cv3; 6)1714/3 +270 cmZ; a) 12~/3 cv3; 6) 24+/3 +36 cv?;
C9 B 56

Konrtposabnasi padora Ne 16
O0BbEéMbI Te1 BpaleHus.

Iesab: mpoBepka 3HAHUI W NMPAKTHUUECKUX YMEHHMH OOYyYarolIuXcs.

Yposens A.
Al. Chepa sBnsieTcsl HOBEPXHOCTHIO:
A) xoHyca; 0) yCEUEeHHOro KOHYyca; B) IIMIUHApA; T) Iapa.

A2.M3MeHuTCs 1 00bEM IIWIIMHAPA, €CIIU JJUAMETpP €ro OCHOBAHHUS YBEJIUYUTh B 2 pa3a, a BBICOTY YMEHBIIUTh
B 4 paza?

A3. U3 kakux Ten COCTOMT TeJO, MOJyYEHHOE BPAIllEHUEM PaBHOOEIPEHHON Tpamemuu BOKPYT OOJIBIIEro
OCHOBaHUS?

A4, O6bém mmmmHApa paeH 12 cm®. UeMy paBeH 00BEM KOHYca, KOTOPBIH HMMEET TAaKOe ke OCHOBAHHE H
TaKyI0 K€ BBICOTY, KaK ¥ JaHHBIN [IWJINHIDP?

AS. Haiigute 06b€M IMIMH]pA C BBICOTOM, paBHOW 3 CM M IMaMETPOM OCHOBaHUS — 6 CM.

a) 27m em>; 6) 91 em®; B) 36w eM; 1) 187 em®; 1) 54w e’

A6. [nnuaap BoucaH B NPAMOYTOJIbHBIN Napajulenenunen. Paauyc ocHoOBaHUS U BBICOTA HUIMHIpA
paBHbI 6. Halimute 00bE€M nmapasienenumnesaa.



Yposens B.

B7. B mape Ha paccTossHUM 3 CM OT ILEHTpa MPOBEACHO CEUYECHHUE, PAANyC KOTOPOro 4 cM.

Haiimure 00BéM mrapa.

B8. IIpsMoyronpHbIi TpPEeyrolbHUK C THUIOTEHY30d 13 cM Bpamiaercs BOKPYI OCH, COJEprKalleil KaTer
mmHOW 5 oM.  HaiiauTe 00BEM MOTYyYEHHOTO KOHyCa M IUIONIAJb €ro IMOJHOW IMOBEPXHOCTH.

Ypogens C.

C9. Haiizure o6vem V uactu WINHPA, N300paKEHHON Ha PUCYHKE. ,2

2 BapHMaHT
YpoBensb A.

Al. Cdepa 1 IIIOCKOCTh HE MOTYT UMETh:
A) oxHy 0o011yt0 TOUKy; 0) HM OJTHOW OOIIEH TOUKH; B) JBE OOIIME TOYKU; T') MHOTO OOIIMX TOYEK.

A2. Bo ckoabko pa3 yBCINYUTCA o0BeM KpYroBOro KOHyCa, €CJIn BbICOTY YBCIIMYUTH B 3 pasa.

A3. 13 KakuxX Tl COCTOUT TEJO, MOTYYSHHOE BpAIlleHUEM pPAaBHOOEAPEHHOM Tpameuud BOKPYT MEHBIIETO
OCHOBaHUS?

A4. [lunuHap ¥ KOHYC UMEIOT o0Illee OCHOBaHUE M BbIcOTy. Haiinure o0beM KoHyca, eclii 00beM HUIUHApA

paBen 120 7 cm®.

AS. Beicora konyca 3 cM, oOpasyromias 5 cMm. Haitaure ero oobem.
a) 271 cM; 6) 9 em®; B) 16m em®; T) 187 em®; 1) S4m em®.

A6. [nnuaap BnucaH B IPAMOYTOJIbHBIN Napajuleaenunen. Paauyc ocHoOBaHUS U BbICOTA HUIMHIPA
paBHbl 5. Halinute 00b€M napasienenunesaa.

Yposens B.

B7. B mape Ha paccrosHuu 8 cM OT IIEHTpa MPOBEIACHO CceueHue, paauyc kortoporo 6 cMm. Haiinure
00BEM TmIapa.

B8. [lunuuap oOpa3oBaH BpallleHUEM MPSMOYTOJIbHUKA C JUArOHAIBI0 5 CM BOKPYT CTOPOHBI JITMHOU
3 cMm. Hailinute 00BEM IuiIMHApPAa W TUIOMIAAb TOJTHOW €ro MOBEPXHOCTH.

Yposens C.

C9. Haiinurte o6beM V yacTu HMIMHIPA, U300paKEHHOM HA PUCYHKE.

o



Kpurepun oneHKH KOHTPOJIbHOH PadoThI

Samanus baminer [Tpumeuanue
Al - A6 6 Kaxip1ii npaBuiIbHbIN oTBeT 1 Oamn
B7,B8,C9 9 Kasxprit mpaBuiibHBIN OTBET 3 Oaiuia

MaxkcuManbpHbIi O6a 3a padboty — 15 6asuioB

IIxkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa

Yucsi0 6a/10B, HEOOX0AMMOE JIUISI TOJTYYEHHUs] OTMETKH

« 5» (OTJIMYHO) 15-14
« 4» (xopouio) 13-12
« 3» (yIOBIETBOPUTEIHHO) 11-10
« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 10

OTBeThI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 Bapuanr
Al |1 B
A2 | He UBMEHHUTCA B 3 pa3a yBeJINYUTCs
A3 | U3 IByX KOHYCOB U ITWJIMH]IPA U3 JIByX KOHYCOB U IIUJIUHIPA
Ad |4 407
A5 | 27mcm® 16
A6 | 864 500
B7 00 7 em® 4000 7 em’

B8 R40m cm 3: 3001 cm?:

481 cm 2 567 cm?:

C9 |13,5n

81

KonTpoabnasi padora Ne 17
Kom0unaropuka, craTHCTHKA M TeOPHUsl BEPOSITHOCTEH.

Hean: nmpoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyJaroIIMXcsl.

Al. Z[J'IH KaXXJ01T0 U3 OIIMCAaHHBIX COOBITHI ONpCACIINTEC, KAKUM OHO SABJIACTCA: HCBO3MOXKHBIM, HOCTOBCPHBIM

WJIN CITy4ailHbIM:
1) 3aBTpa OyzeT xopouas Moroja;
2) B sHBape B rOpoO/i€ MOMIET CHET;

Yposens A.

3) B 12 yacoB B ropojie UJIET 10Xk b, a yepe3 24 yaca OyJIeT CBETUTH COJIHIIE;

4) Ha 1eHb POXKACHMSI BaM MOAAPAT TOBOPALIETO KPOKOIMIIA;

5) Kkpyrias OTIMYHUIIA TOTYYUT JBOUKY;

6) KaMeHb, OPOILIEHHBIH B BOAY YTOHET.
A2. Onpenenute MOy, CpeaHee apupMeTuiIeckoe u pa3max psaa: 5,6, 11, 11, — 1.

A3. KakoBa BEpOSITHOCTh TOT0, YTO 3aJyMaHHOE JBY3HAYHOE YHWCJIO JEIUTCA Ha 3 WU JenuTcs Ha 27

Omnpenenurte BUI COOBITHS.
a) CII0KEHUE COOBITHI;

A4, BouucureCy -C2 —C2-CZ.

0) MPOM3BEICHUE COOBITHIA.




AS. Ha cton OpocaroT Ba UTpajbHBIX TeTpadipa (Cepblid U OeNblii), Ha TPaHAX KaXJA0r0 U3 KOTOPHIX TOUYKaAMHU
ob6o3HaueHsl yncaa oT 1 10 4. CKONbKO pa3IMyHBIX Map YMCENl MOXKET MOSBUTHCS Ha TpaHIX 3TUX
TETPa’POB, COMPUKACAIOUINXCS C TOBEPXHOCTHIO CTONA?

A6. 13 10 nmepBbIX HaTypalbHBIX YUCEN CIy4YaiiHO BHIOMparoTCs 2 yrcia. Beraucinre BeposSTHOCTH

CIIEYIOIIUX COOBITUH:
a) OJIHO U3 BEIOpAHHBIX YMCEN — JIBOMKA; 0) 00a 4rciia HeueTHBIC.

Yposens B.

B7. B 6puraze 4 >xeHuuHbl 1 3 MyX9uHbl. Cpeny 4ieHOB Opurajbl pasbirpbiBatoTcs 4 ousnera B reatp. Kakora
BEPOATHOCTH TOTO, UTO Cpeau 0baaaresneil OUIeToB OKaxeTcs 2 KEHIIMHbBI U 2 MY>KYHHbI?

B8. Ha xaxaoii kapTouke HamucaHa ofHa u3 OYKB K, JI, M, H, O, Il. YeTblpe KapTOUYKU HAyraj BBIKJIAIbIBAIOT
OJIHY 3a Jpyroi B psn. KakoBa BepOSITHOCTb, YTO MPHU BHIKJIABIBAHUHU MOIYUYUTCS CIIOBO «KJIOT»?

Yposens C.

C9. Haiiaure BEpOSITHOCTD TOTO, YTO CIIyY4aifHBIM 00pa30M BBIOPAHHOE JIBY3HAYHOE YMCIIO MPH JIeIIeHUH Ha 11
nmaetT B ocrarke 10.

2 BapuaHT
Yposens A.
Al. JIns KaXJ10r0 U3 ONUCAHHBIX COOBITUHN ONPEAETUTE, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM, JJOCTOBEPHBIM
WJIM CIIy4alHbIM:

1) BBI BBIXOJUTE HA YJIUIy, @ HABCTPEUY UJET CJIOH;

2) Bac npuriacAT Jerets Ha JIyny;

3) uepenaxa Hay4UTCsl TOBOPUTH;

4) BBINAZET )KENTHIN CHET;

5) BbI HE BBIMIPAETe, y4acTBYs B OECIIPOUTPHILLIHON JIOTEpEE;

6) mocie yeTBepra Oy/eT ISATHUIIA.
A2. Onpenenute MOy, cpeaHee apudMeTuiIeckoe u pa3max psiaa:15, 4, 12, — 3, 15.

A3. KakoBa BEpOSITHOCTh TOTO, YTO NEPBOE M3 3alyMAHHBIX JBY3HAUHbIX YHCEJ JEIUTCS Ha 2, a BTOpOE —
nenutcs Ha 5?7 Onpenenure BUJL COOBITHS.
a) cJI0KeHue coObITUi; 0) MPOU3BEICHUE COOBITHIA.

A4, Borancinre Ag - A2 .

AS. 13 xopoOku, comepxaiieil 8 METKOB pa3aNYHbIX 1IBETOB, ['eHa 1 TaHs 6epyT o ogHOMY MenKy. CKOJIBKO
CYIIECTBYET Pa3IUYHbIX BAPHAHTOB TAKOTI'O BHIOOPA JBYX MEIKOB?

A6. 13 10 nepBbIX HATYpaJIbHBIX YHCEN CIy4ailHO BRIOMpatoTCs 2 yncia. Beraucanute BepOSATHOCTH
CJIEIYIOIIUX COOBITHH:
a) OJIHO U3 BHIOpAHHBIX YMCEN — eIMHUIA; 0) 00a uncia YeTHbIE.

Yposens B.

B7. B ypue 6 Oenbix u 4 uepHbix mapa. M3 3Toit ypHbI Haynauy u3Biekiu 5 mapos. KakoBa BEposSTHOCTH TOTO,
9TO 2 U3 HUX Oenble, a 3 yepHbIe?

B8. Ha kaxnoii kaprouke HamucaHa ojgHa u3 OyKB p, C, T, Y, J, X. UeTblpe KapTOUKH Hayraj BBIKJIAJbIBAIOT
OJIHY 3a Apyro# B psx. KakoBa BEpOSITHOCTb, YTO IPH BBIKJIAIBIBAHUN MTOJIYYHUTCS CIIOBO «CTYI»?



C9. Haiinure BepOsSTHOCTH TOTO, YTO CIIY9allHBIM 00pa30M BBIOpaAaHHOE JIBY3HAYHOE YHCJIO TIPH JIeJieHUH Ha 13

JIaeT B OCTAaTKe 5.

Yposens C.

Kpurepun oneHKkn KOHTPOJIBLHOH PadoThI

3anaHus baiel IIpumeyanue
Al - A6 6 Kasxprit mpaBuibHBIN OTBET 1 Gamn
B7,B8,C9 9 Kaxapiii mpaBrIIbHBIN OTBET 3 Oajuia

MaxkcuManbHbIi 06at 3a paboty — 15 6asioB

IIkana nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucsi0 6a/10B, HEOOX0AMMOE JIUISI TOJTYYEHHUs] OTMETKH
« 5» (OTJIMYHO) 15-14
« 4» (xopouio) 13-12
« 3» (YIOBIIETBOPUTEIIHLHO) 11-10
« 2 « (HEYIOBJIETBOPUTEIBHO) meHee 10

OTBeThI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 Bapuaunr
1) cayu; 2) noctoB; 3) ciyd; 4)HEBO3M; 1) HeBo3; 2) cayd; 3) HeBO3; 4) ciyd;
Al
5) ciyd; 6) 1OCTOB. 5) HeBO3; 6) TOCTOB.
A2 | mopna paBHa 11; pasmax 12; cp. apud. 6,4; MoJia paBHa 15; pazmax 18; cp. apud. 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
2 2
A6 |a)0,2;0) — a)0,2;0) —
9 9
o |18 5
35 21
B8 |1 1
360 720
0,1
C9 x
90




3. 2.4. 3ajanus 1JIsi UTOTOBOT0 KOHTPOJIS (3K3aMeH)
1. O6uue nosoxKeHU

DopMOH aTTECTALUU 10 TUCLUIUIMHE SBISIETCA 3K3ameH. ITorom sxszamena sIBISETCS OLEHKA 3HAHWUM
U YMEHH 00y4aromerocs: 1o mATuOauIbHOM MIKae.
Ox3amen ipoBOAUTCA B (hOpMe BBIMOTHEHHS 331aHUK Ha 0a3e TEeXHUKYyMa.
YcioBus NIPOBeIeHUS IK3AMEHA
Ox3amer TPOBOAMUTCS MO TPyIIIAM.
KonuuectBo BapuaHTOB 3anaHus - 4.
3aaHus NpeayCMaTPUBAIOT OAHOBPEMEHHYIO IIPOBEPKY YCBOECHHBIX 3HAHUM U OCBOEHHBIX YMEHUW MO BCEM
TeMaM nporpaMmbl. OTBETHI IPEIOCTABISAIOTCS MMCbMEHHO.
BpeMms BbInoIHeHMs 32/IaHUS - D 4acoB (aKaJIEMHUYECKHUX) C IEPEPHIBOM.
Oo0opynoBanme: Oymara, pyyka, KapaHjall, JIMHEWKa, BapHaHT 3aJlaHus, CIpPAaBOYHAs JIUTEPATYpa,

MHUKPOKaJIBKYJIIATOP.

2. KonTpoJbHo-oneHOYHbIe MaTepuaabl (KOM)
NucTpykuus i 00y4aommxcs M0 BHINMOJHEHHIO IK3aMeHALIMOHHOMH padoThl

Ha BrImoHEeHNE MUCHhbMEHHOM YK3aMEHAIMOHHOM paOOoThI 10 MaTEMAaTHUKE JAETCS 5 aCTPOHOMHYECKHX Yaca
(300 muHyT).

DK3aMeHAIMOHHAs paboTa COCTOUT U3 2-X YacTei: 00s3aTeIbHON U JOTIOTHUTEIHLHOM.

OO0s13aTeNbHAs 9acTh COJEPIKAT 3aJaHMs] MHHUMAIBHO 00s3aTeILHOTO YPOBHS, a JOMOJHUTEIbHAS YacTh —
0oJiee CIIOXKHBIC 3aaHusl.

[Tpu BBITONHEHUU OONBIIMHCTBA 3aJaHUM 00s3aTENbHON YacTU TpeOyeTcs MPEICTaBUTh XOJ pEHIeHUs U
yKa3aTh MOJy4YEHHBIN OTBET. TONBKO B HECKOJIBKHUX 3aJaHUSX JOCTATOYHO MPEACTaBUThH OTBET. 3a MPaBUIbHOE
BBITIOJIHEHUE JIFOOOTO 3aJaHusl U3 00s3aTeNbHOM YacTH BBl Tojiydaere oauH Oamn. Eciam Bl mpuBoauTe
HEBEpHOE pellIeHNe, HEeBEPHBI OTBET WUJIM HE MIPUBOJUTE HUKAKOTO OTBETA, moay4aere ) OanioB 3a 3a7aHue.
[Tpu BBIIOMTHEHUU JFOOOTO 3a/1aHus AOMOJHUTENIBHON YacTH HEOOXOAUMO MOAPOOHO OMUCATh XOJ PELICHUS U
JaTh OTBET.

[IpaBunbHOE BHIMIOJHEHUE 3aIaHUH TOTIOJIHUTEILHON YacTH OIEHUBAETCs 3 OallylaMHu.

bannel, monyyeHHbIe 3a Bce BBHIITOJIHEHHBIE 3a1aHUS, CYMMUPYIOTCS.

[TocrapaiiTech MpaBUIIBHO BBIMOJIHUTH KaK MOXKHO OOJIbIIIE 3a/JaHUI 1 HA0paTh Kak MOXHO OOJIbIIIe OalIoB.

Ilepeo nauanom pabomvl GHUMAMENLHO O3HAKOMbMECHL CO WIKALOU nepegooa 0anio8 6 OmMemKu U

obpamume HUMAHUE, YMO HAYUHAMb pabomy cledyem ¢ 3a0anHull 0053amenbHOU Yacmu.



IlIkana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cCUCHEMe

Yucso 62108, HEOOX0AMMOE 11l TOJTYYEeHU S

OTMETKH
OT1meTka
COYUATLHO-IKOHOMUYECKULL .
mexHuyeckull npoghus
npoghuie
«3» (YIOBJIETBOPUTEILHO) 9-14 9-16
15-21
«4» (xopor1o) (HE MEeHee OJTHOTO 3a/TaHUs 17-21
13 JIONOJIHUTEIbHONW YacTH)
Oonee 21
«5» (OTIMYHO) (He MeHee IBYX 3aJjaHui U3 6onee 21

JIOTIOJTHUTEILHOM YacTH)

Kemaem ycnexon!

Texunueckuii npopuJib
1 BapuanT

Oobazamenvnasn ywacmeo

HpH BBINOJIHEHUH 3aJaHUH 1-3 3anuimmTe X0 peuicHust 1 HOJIy'leHHbIﬁ OTBCET.

1. (1 6amn) Haiinure kopens ypapHenus 32 2= 81.

2. (1 6amn) Haiinute 3Ha4eHHE BBIpAKCHUS

log, J13

log,13

3. (1 6amn) ®@nakon mammyHs ctout 160 pyo6ueii. Kakoe Hanbonbimee uncio GaakoHOB
MO>kHO KynuTh Ha 1000 pyOmeit Bo BpeMsi pacrpoiaxku, KOrjaa CKUaka coctaBisieT 25%7?

IIpu BbINOTHeHNH 3a7aHUI 4-7 3aNIMIIKMTE NMOJTYYCHHBIH OTBeT.

4. (1 6ann) Ha pucynke (cMm. HuXke) n300paxkeH rpapuk GyHKIUYU Y = f(x) , OIIPEJICJICHHON Ha

I/IHTepBaJ'Ie( - 6; 8) Onpez(eJmTe KOJIMYCCTBO LEJIBIX TOUYCK, B KOTOPLIX ITPOU3BOAHAA

(GYHKLIUHU TOJIOKUTENbHA.
5. (1 6anm) OnpenenuTe HaUMeHblIee U HaUOOJbIIee 3HAYCHNS (DYHKIIHH.
6. (1 6amn) [pu kakux 3HaueHusx x, f(x) > 0.

&)

[

7.
<

(1 6amn) Ipu kakux 3HaueHUsX X, f(X)
0.



IIpu BeinoTHeHuM 3a7aHui 8-12 ykakuTe X0/ pelieHUs M 3alIMIIUTE NMOJy4eHHbIil 0TBeT.

. . 1
8. (1 6amn) Haiinure 3HavyeHue sina, €CIU U3BECTHO, YTO COSOL = 3 n o & [ gerBepru.

9. (1 6amn) Pemuth ypaBHeHHE 2COS(X+%) =1.
10. (1 6aywn) Pemmre ypaBuenue 10gs(5 — 5x) = 2logs2.

11. (1 6amr) CtpourtenbHOl Ghupme HYykHO mpruodpectr S0 KyOOMETPOB CTPOUTEILHOTO
Opyca y 0JJHOr0 U3 TpeX MOCTAaBIIMKOB. KakoBa HauMeHbIIasi CTOMMOCTh TaKOU MOKYIKU
¢ nocTaBKoii (B pyOssix)? LleHsl U yCIIOBUS yKa3aHbI B TAOJIHIIC.

S T — Llena 6pyc§1 CroumocThb JlonoTHUTEbHbIE
(py6. 3a 1m°) JIOCTaBKH YCIIOBHS
A 3500 9900 -
[Tpu 3aka3ze Ha cymmy Oouiblie
b 4500 7900 150000 py6. moctaBka 6ecIiiiaTHO
[Ipu 3aka3ze Ha cymmy Oouiblie
B 3600 7900 200000 py6. moctaBka OecIiIaTHO

12. (1 6amr) B paBnoGenpennom tpeyronbauke ABC ¢ ocnoBannem AC GokoBasi CTOpoHa

7 .
AB paBna 8, a COS A = ik Haitgure BbICOTY, TPOBEAECHHYIO K OCHOBAHMIO.

IIpu BrImosiHenuu 3aganuii 13-18 3anuiuuTe X0 pemieHUs U MOJIy4YeHHBbIH OTBeT.

46 +10 ,—6-16

13. ( 1 6amm)HaliquTe 3HaYeHNE BRIPAKCHHS
8Xx+36
X+13

15. (16ann) TpsMOYTONBHBIA MapauIeICUIIC OMUCAH
OKOJIO HMJIMHJIpPA, paANYC OCHOBAHHS KOTOPOTO PaBeH 2.
O6beM napayuienenunena pasen 16. Haiigute BoicoTy
HUIHHIIPA.

14. ( 1 6amnm)Haliqute KOpeHb ypaBHEHHUST X =

16. (1 6amm) Teno aBIKeTCs 110 3aKoHy S(t) = x2 — 4x +3.
Omnpenenure, B KAKOH MOMEHT  BPEMEHM CKOPOCTh OyzieT paBHa 4.

2

17. (1 6ann) Pemmts ypaBuenue SIN“ X—2sin X—3=0.

18. (1 6amn) Pemnre HepaBeHCTBO SLX >0,04.

Honoanumenvnasn wacmo

IIpu BeImoTHeHnu 3aganuii 19 - 22 3anummMTe X0/ pPelleHHUs M MOJy4YeHHBbIH OTBeT.

19.(3 6amna) Haitante nanbonbimee snavenne dyrxmmn Y=12+/2 c0sX+12X—37+9 na

OTpe3sKe {0; %} .

. 4x—-y=2
20.(3 6anna) Pemure cuctemy ypaBHeHUH

log,, 3x =log,, (y+1) .



21.(3 6amna) PaBuobounas Tpanerus ¢ ocHoBanusmMu 10 cM 1 18 cM 1 BbIcOTOM 3 cM
BpaIaeTcsl OKOJIO MEHBIIET0 OCHOBaHMs. HalimuTe ruiomaas moBEepXHOCTH Tela
BpAIllCHUS.

2

22.(3 6amna) Haiinure pemenne ypapHenns COS2X+SIiN X=C0S“ X .

VYKaKuTe KOpHU, IPUHAAIIEKALUE OTPE3KY [0;27z].

2 BapuaHT

Oobsazamenvnan uacmeo
IIpu BhINOIHeHNM 3a7aHui 1-3 3anuIIMTE X0/ PellleHUs U MOJYyYeHHbIH OTBeT.

1. (1 6amn) Haiingure kopeHs ypaBHeHus 2 1 *= 16.
log, 3/27

2. (1 6ayn) HaliquTe 3Ha4YeHNE BBIPAXKCHUS
log, 27

3. (1 6amn) Terpans crout 20 py6ieit. Kakoe HaubosbIiee 4ucio TakKux TETPaAeii MOXKHO
Oyzaet kynuTh Ha 350 pyOieii mocie MoHWKeHHS IeHbI Ha 25 %.

IIpu BbINOIHEeHUU 3a7aHuii 4-7 3anUIINTE NOJYYEHHBIH OTBET.

4. (1 6ann) Ha pucynke (cMm. HUXKe) U300paxkeH rpaduk GyHKIUU Y = f(X), OTIpe/ICIICHHOW Ha
untepBaie (-7; 7). OnpenenuTe KOIMYECTBO IEIBIX TOYEK, B KOTOPBIX IPOM3BOIHASL
(GYHKIMU TOJIOKUTEIbHA.

5. (1 6amn) OnpenenuTe HauMeHbIee W HauOOIblIee 3HAYCHUS (PYHKIIHH.

6. (1 6amn) Ilpu kakux 3HaueHusx x, f(x) >0.

7. (1 6amn) Ilpu xkakux 3HayeHusx x, f(x) <O0.

Uy .
¥ = flx)

IIpu BeInoiHeHUuM 3a1aHuii 8-12 yka:kuTe X0/ pellieHUs] U 3aNMIINTE MOJy4eHHbIH 0TBeET.

. . 12
8. (1 6amn) Haiinute 3HaueHune COS a, €CIIM U3BECTHO, UTO SIN o = B u o & [ yerBepTH.

9. (1 6amn) Pemuts ypaBHEHUE 25in(x+%)=1.
10. (1 6aymt) Pemmmre ypaBuenue logs (2 - 2x) = 2logs 4.

11. (1 6amn) CtpoutenbHO pupMe HYy)KHO npruodpecTr 79 KyOOMeTpoB NEHOOETOHA Y
OJIHOTO M3 TpeX NOCTaBUIMKOB. CKOJIBKO MPUAETCS 3aIUIaTUTh 33 CaMyI0 JIEHIEBYIO
MOKYIIKY C JOCTaBKOM (B py0sisix)? LleHbl v ycioBusl AOCTaBKU IpPUBEJIEHBI B TaOIUIE.



CToumMocTh CTonMOCTh
JlonmoHUTEIbHEIE
ITocTaBmmk rnmeHo0eToHa JIOCTaBKU OB
(py6. 3a 1 M%) (8 py6.) Y

A 2650 4400 -

B 3200 5400 [Ipu 3akaze Ha cymmy Oosnbire 150
000 py6. noctaBka OGecriaTHO

B 2680 3400 [Ipu 3akaze OGoiee 80 M° J0cTaBKa
OcCIUIaTHO

12. (1 6amm) B tpeyronpanke ABC AC =BC,AB =6, cosA=

Ugllw

. Haiinure BbIcOTY CH.

IIpu BoImOIHeHUM 3a7aHuid 13 - 18 3anummTe X0/ pelieHUs U MOJY4YeHHbIH OTBET.

+1
13. ( 1 6amm)HaliguTe 3HaYeHNE BRIPAKCHHS 3‘/§ 0 .

14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUST X =

7X —6
X+2

15. (16ann) Uunuaap BOKcaH B IPSIMOYTOJIBHBIN Mapaienenurmne].
Panuyc ocHoBanus nunuHapa paseH 2. O0bem
napauenenunena pasen 80. Haiinure BrICOTY HMIIMHIpA.

16. (1 6amn) Teno memxercs 1o 3akoHy S(t) = 2x2 —x + 1.
OmnpenenuTe, B KAKOH MOMEHT BPEMEHH CKOpPOCTh OyaeT paBHa 7.

17. (1 6ann) Pemnts ypaBuenue Sin

2

X—6sin x =0.

18. (1 6an) Pemyre HepaBeHCTBO 8ix >0,125.

ﬂonwmumeﬂbmm yacmo

IIpu BbInoTHeHnu 3agaHuii 19 - 22 3anummMTe X0/ pellleHHUs W NMOJy4YeHHBbIH O0TBeT.

19.(3 Gama) Haiiaure Hanmenbliee 3auenne Gyrkmun ¥ — 13— 98INx+9 ya orpeske {0; %} .

20.(3 6anna) Pemnte cuctemy ypaBHeHUM {

3X+y=3

log, (5x+4y)=log,(y+5)

21.(3 6anna) PaBHoOouHast Tpamnenusi ¢ ocHOBaHUsAMU 12 cMm u 18 cM u BeicOTOM 4 cM
BpaIfaeTcs okoJio 60bIero ocHoBaHus. Haiinute o0bEM Tena BpaimieHwHs.

22.(3 6amna) HaiimuTe Bce pemreHus: ypaBHEHHs COS 2X +Sin

2

Vkaxure KOpHH, IIPUHAJICIKAITUEC OTPE3KY [—7Z' ' T ]

3 BapuaHT

Oobsazamenvnan wacmo

X=COS X.

IIpu BeInoTHeHuH 3aganuii 1-3 3anummMTe X04 pelIeHUs U NO0Jy4YeHHBbIH OTBeET.




1. (1 6amn) Haiimure kopenb ypapHenus 2 2 20=16.
42

2. (1 6amn) Haiinute 3Ha4eHHE BBIPAKCHUS —2 g, 3 -

3. (1 6amn) Terpans crout 40 py6reit. Kakoe HanbobIIee Yucio TakKux TETPaaeii MOKHO
Oyznet kynuTh Ha 750 py0uieit mocne nonmxeHus uensl Ha 10%?

IIpu BbINOJIHEHUM 3aaHNH 4-7 3anNMIINTE NOJyYeHHbIH 0TBET.

4. (1 6ann) Ha pucynke (cM. HIDKe) n3o0pakeH rpaduk GpyHKmm y = f(x) , OIIPEJICIICHHON Ha
unrepsaie( - 10; 2). OnpenenuTe KOIMIECTBO HETBIX TOUYEK, B KOTOPBIX MPOU3BOIHAS

(GYHKIMM OTpHUIATENBHA.
5. (1 6amn) OnpenenuTe HaUMeHbIIee U HAUOOJbIIEe 3HAYCHNUS (DYHKIIUH.

6. (1 6amn) [Mpu kakux 3HaueHusx x, f(x) > 0.

7. (1 6amn) Ipu kakux 3HaueHusx x, f(X) <O0.

¥ = flz)

IIpu BeInoiHeHUM 3a1aHuii 8-12 yka:kuTe X0/ pellieHUsl ¥ 3aNMIINTE MOJyYeHHbIH 0TBeT.

. . 3
8. (1 6amm) Haliqure 3HaueHue SiN o, €CJIM U3BECTHO, YTO COS L = s u o £ Il yerBepTn.

9. (1 6amn) Pemuth ypaBHEHHE COS (X+%):COS% .
10. (1 6am) Pemmre ypaBuenue 10gs(5 — 5x) = logs2 + 1.

11. (1 6amun) B tabnune ykazaHbl cpeHHE IIEHbI (B pyOJIsiX) HA HEKOTOPble OCHOBHBIE
MPOAYKTHl TMHTaHUS B TPEX roponax Poccum (mo ganaeiM Ha Havgano 2010 roxa)

HanmMeHnoBanue npoaykra bapHayn TBepp IlckoB
[Tmennunsiii x1e6 (6aToH) 12 11 11
Mornoxo (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
loBsguaa (1 xr) 300 280 280
[Moxconneunoe macio (1 autp) 50 38 62




Omnpenenure, B KaKOM U3 3THX TOPOJOB OKAXKETCSI CaMbIM JICHIEBBIM CIIEAYIOIINI Habop
MPOYKTOB:3 KT KapTodens, 1 Kr ceipa, 3 J1 MOACOHEYHOro Macia. B oTBeT 3anummre
CTOMMOCTD JIAaHHOTO Habopa MPOIYKTOB B 3TOM Topo/ie (B pyosIsix).

12. (1 6amm) B Tpeyronpanke ABC AC =BC, AB =10, cosA= % . Haiimure BeICOTY CH.

IIpu BoInoTHeHnHu 3aganuii 13-18 3anummTe X0 pelIeHUs M MOJTy4YeHHbIH OTBET.

4ﬁ+2 .42—ﬁ .

13. ( 1 6ann)Haiinure 3HaYeHNE BHIPAYKEHUS
9x-3
X+5

15. (16ann) IpsMOYTONBHBIN Mapajieenune OMcaH OKOJIO
LWINHAPA, PaliyC OCHOBAHHUS U BBICOTA KOTOPOT'O PaBHbI
6. Haiinure 00bem mapanienenuresa.

14. ( 1 6aym)Haliqute KOpeHb ypaBHEHHST X =

16. (1 6ayn) Temo ABMXKETCS O MPSAMOM TaK, YTO PACCTOSHHUE S OT HAYAJIBHOM TOYKH
M3MeHseTcs 1o 3akoHy S = 5t — 0,5t (m), rae t - BpeMst IBUKEHHS B CEKyH/IaX.
Haiinure ckopocTb Tena depes 4 ¢ mocie Havyaja JBUKCHUSI.

17. (1 6amn) Pemmts ypaBHenue 28in* X—3sin x+1=0.
Ly
~

18. (1 6an) Pemnre HepaBeHCTBO 49 <(

ﬂonoﬂnumeﬂbna}l yacmo

IIpu BbInoTHeHnu 3aganuii 19 - 22 3anummTe X0/ pellleHHUs W MOJy4YeHHbIH O0TBeT.

19.(3 6aima) Haiimute HamMeHbInee 3HaueHHWe QyHKIHU Y=2C0SX+5X+8 Ha oTpeske {0; 3771 .

2X+y=15
20.(3 6anna) Pemnte cuctemy ypaBHeHUMH .
x—-3y=log, 16

21.(3 6amna) PaBHoOo4Hast Tpamemusi ¢ OCHOBaHHUSIMHU 12 ¢M U 24 ¢M U BBICOTON § CM B TIEPBBIi
pa3 BpallaeTcsi OKOJIO MEHBILIEro OCHOBAaHUS, a BO BTOPOM — 0K0JI0 Gosbiero. CpaBHUTE
00BEMBI TEJ BpaIICHHUS.

2

22.(3 6anna) Haiiute pemenue ypapHenus COS2X—SiN X=C0S“ X .

VYKakuTe KOpHU, IPUHAAJIEKALUE OTPE3KY [0;27z].

4 BapuaHT

Oobazamenvuan wacmo
IIpu BeInosTHeHuu 3aganuii 1-3 3anummMTe X0 PeLICHUs M MOJYYCHHBbIH OTBET.

1. (1 6amn) Haiinure kopens ypaBHenus 3 >~ 1¥=9,
84

2. (1 6amn) HalinuTe 3HaueHHe BbIpaXKEeHUS —5 loge 7 -

3. (1 6amn) [lIapukoas pyuka crout 20 pyosneit. Kakoe HanbospIee 9uciio TakKux pydex



MOKHO Oyzer kynuTh Ha 500 py6reii mocie noBeieHus 1eHsl Ha 10%?

IIpu BbINOTHeHNH 3aJaHUI 4-7 3aNIMIIKMTE NMOJTyYeHHBIH OTBeT.

4. (1 6amn) Ha pucynke (cM. HUxKe) n3o0paxeH rpaduk GyHKIHH Y = f(X), OTIpe/ICIICHHOW Ha
uaTepBane (-1; 12). Onpenenure KOIUYECTBO IEIBIX TOYEK, B KOTOPHIX MPOU3BOIHAS
(GYHKIMU TOJOXKUTEIIbHA.

5. (1 6amn) OnpenenuTe HaMMEHblIee W HauOoJbIIee 3HAYCHHUS (YHKIIHU.

6. (1 6amn) Ilpu xkakux 3Hauenusx x, f(x) >0.

7. (1 6amn) Ilpu kakux 3HadeHusx x, f(X) <0.

y=ftx) |

Ly
B
0

IIpu BeImoTHeHUH 3a1aHuii §-12 yKka:kuTe X0/ pelleHUs U 3aNMIINTe MOJyYeHHbIH OTBeT.

. . 5
8. (1 6amr) HaiiguTe 3HaueHue COS a, €CIIM U3BECTHO, YTO SIN o = T u o € |l yerBepTH.

9. (1 6amn) Pemnth ypaBaenue Sin(X+ )=cos(— %) .
10. (1 6awt) Pemmre ypaBuenue Ig(x +3) =2Ig5.

11. (1 6ann) B tabnuie ykazaHbl cpeiHUE LIEHBI (B pyOJIsix) Ha HEKOTOPbIE OCHOBHBIE
MPOAYKTHl MHUTaHUS B TpEX ropogax Poccun (o manaeiM Ha Havasno 2010 roxa)

HanmMeHnoBanue npoaykra benropon Spocnasib Boponex
[Tiennunslii xs1e€6 (0aTOH) 11 15 14
Mosoxko (1 nutp) 23 26 20
Kaptogens (1 kr) 10 9 13
Crip (1 kr) 205 240 270
l'oBsinuna (1 k) 240 230 240
[Tonconuneuynoe macino (1 nmutp) 44 58 52

Omnpenenure, B KAKOM U3 3THX TOPOJOB OKaXXETCSI CaMbIM JIEHIEBBIM CJIEYIOIIMI Habop
MPOAYKTOB: 3 J1 MOJIOKA, | KT TOBAIUHBI, | J1 MOACOIHEYHOro Macyia. B oTBer 3anummre
CTOMMOCTb JJAaHHOTO Habopa MPOAYKTOB B 3TOM ropojie (B pyossx).

12. (1 6amr) B tpeyronsanke ABC AC =BC, AB =32, cosA= g . Haiimure BBICOTY CH.

IIpu BeInoTHeHnu 3aganuii 13 - 18 3anummuTe X0 pelIeHUs U NMOJYYCHHBIN OTBeT.

6\/§+1 . 62—\/§ .

13. (1 6amn) HaiiguTe 3HaueHUE BBIPAKCHUS



14. ( 1 6amn) Haligute KOpeHb YpaBHEHHSI lelX _412 :
X+

15. (16ann) IpssMOYTONbHBIN NapasieIenuIe]] OUCaH OKOJIO
IWIMH]PA, PaJIyC OCHOBAHUS U BBICOTa KOTOPOTO PaBHHI 1
Haiigure 06beM napasuienenumnena.

16. (1 6ayn) Temo ABMXKETCS IO MPSAMOM TaK, YTO PacCTOSHUE S OT

HaYyaJIbHOU TOYKU

M3MeHseTcs 1o 3akoHy S =t + 0,5t% (M), rae t - Bpems JBHKEHHS B CEKYH/IaX.
Haiinure ckopocTh Tena yepes 4 ¢ mociie Hayaia JIBH>KCHHUS.

17. (1 Gamn) Pewnts ypasHeHue 2 cos’ x—cosx—1=0.

71+2x %)2+x.

18. (1 6amn) Pemure HepaBeHCTBO 2 > (

ﬂonwmumeﬂbnaﬂ uacmo

IIpu BeImoTHeHuM 3aganuii 19 - 22 3anummMTe X0/ pelleHHus U MOJy4YeHHbIH OTBeT.

19.(3 6anna) Haiinute Haumensblee 3HaueHue QyHkuu Y =6C0S X+11X+7 Ha oTpeske {O; 377[} .

. X+4y =16
20.(3 6amna) Pemure cuctemy ypaBHEHUM

log, y =log, (4x+4)

21 .(3 6amia) PaBHoOOYHAs Tpamenus ¢ OCHOBAaHUSMU 12 cM 1 28 ¢M | BBICOTOH 6 CM B TICPBBI
pa3 BpallaeTcsi OKOJIO MEHBIIIEI0 OCHOBaHUS, a BO BTOPO — OKOJIO 0oJbiero. CpaBHUTE

IIomiaan HOBerHOCTefI TCJI BpalllCHUS.

22.(3 6anna) Haiinute Bce pemieHus ypaBHEHHS COS2X—+Sin

VKa)uTe KOPHH, IPHHAIEKAIHE OTPE3Ky [— ;7).

2x+cosx=0.

OTBeTbI K KOHTPOJILHOI padoTe

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT

1 x =-1 x =-3 x =12 x =3

2 0,5 0,2 14 12

3 8 (hakoHOB 23 TeTpagu 20 TeTpazeit 22 TeTpagun

4 4 TOukKH 6 Touek 5 Touek 5 Touek

5) Ynauo = 4,5; Yuaum = -3,3 Ynauo = 3; Yuanm = -3,5 Ynauo = 4; Yranm = -3,2 Ynauo = 3,3; Yraum = -3

6 X x €[-2;2]U[6;7) x €(-10;-8]U[-2;2) x €(-L2]u[4:8]

e(-6,-4]u[-22] V[6:8)
7 x €[-4;-2] U [2;6] x €(-7;,-2]U[2;6] x €(-8;-2] x €[2;4]U[812)
8 2.2 5 sina=0,8 12
i = COSa=— coSag=——

sina= 3 13

9

x=t 2" omnez x:(—1)"£—£+7m,nez x=t2 " omnez X=(—1)”£—72'+7zn,ne

3 3 6 2 6 2 6

10 0,2 -7 -1 22




11 184900 ThIC. PYO. 213750 ThIC. PYO. 381 pyO. 352 pyO0.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u?2 3ul 4n3
15 1 5 864 4
16 4 cexyHJIbI 2 CEeKyHJIBI Im/c 5 mlc
17 Vs X=0+m,ne”Z pa x=0+27n;
X=——+42m,ne”Z X:E+27zn;

x=(-1)" Zimnez
6

x:i%+ 2mne’Z

18 X<2 x<1 Xx<3 7
X>——
8
19 21 9 10 13
20 x=1y=2 x=1,y=0 x=7;y=1 x=0;y=4
21 1387 cMm? 2247 em® Ha 2567 cm® Ha 1921 cm?
22 O;Z;n;Zyz J_rZ;O 0;7z;3—7z iz;iﬂ'
2 2 2 2

CoumnanbHO-IKOHOMUYeCKH npoduiIb
1 BapuanT

Oba3amenvhas yacmo

HpI/I BBLINOJIHEHUH 3aJaHUH 1-9 3anummTe X0 peuicHus "1 l'[OJ'Iy‘-ICHHbIﬁ OTBCT.

1. (1 6ayt) 1 metp cutiia crom 80 pyosieii. CKoIbKO MOKHO KyuTh TKaHu Ha 1000 pyoeii,
€CIIM aIMUHHCTpAIIM Mara3uHa B 4eCThb Mpa3AHuKa crenana ckuaky 10%?

2. (1 6amn) B rpynme 25 cryaentoB. Heo6xoaumo BEIOpaTh CTapoCTy, 3aMECTUTENS
cTapocTthl B pu3opra. CKOJIBKO CYIMIECTBYET CIIOCOOOB ATO CCNATh?

3. (1 6amm) IpoxoauT mu Tpaduk GYHKIMH y = - 2x° Yepe3 TOUKH

a) 4 (0,5; -0,5); 6) B(-1,5; 1,1).

4. (1 6ann) CropoHa kBazpara paBHa 4 cM. Touka, paBHOyJaJIeHHast OT BCEX BEPILIUH

KBaapara, HaXO0AUTCs Ha paCCTOSAHUN 6 CM OT TOYKH NEpECCUCHUS €TO }II/IaFOHaJ'IGI\/JI.
HaI>’I,Z[I/ITe pacCToOdIHHUE OT 3TON TOYKH A0 BCPUINH KBaJpaTta.

5. (1 6amn) Haiimure kopensb ypaBuenus 1092 (4 - x) = 2.

6. (1 6ann) Beruncnure 3Hau€HNE BBIPAXKEHUS 89 -6418 .

8

7. (1 6amm) PemmTe HEPaBEHCTBO (2—17)2_x > 921

8. (1 6amn) Ssnsercs mu pyakuus F(X)= x* - 3x? + 1 nepBooOpa3Hoii 11 HYHKIHH

f(x)=4x3- X2+ x ?

P P
9. (1 6amn) aHbl BEKTOPHI 5{5; -1;2yu b {3;2; -4}. HaiiTu KoOpIMHATHI gz g— 2b .




10. (1 6amm) Hopucyiite rpaduk 4eTHOU (DYHKITHH.
v

AL

IIpu BoinoiHennu 3aganuii 11-14, ucnoan3ysi rpadpuk pyHkumuun
¥ =f(x) (cM. puc. HHKe), ONIPeAeNTe U 3aNMIINTE OTBET:

11. (1 6amr) O6macth onpeaeneHust PyHKIUH.
12.(1 6amn) Haumenbiiee u HanOoJIbIee 3HaYeHUs (DYHKITHH.
13. (1 6asmn) [IpomMexyTKH BO3pacTaHus U yObIBAaHHS (QYHKITHH.

14. (1 6amn) [pu kakux 3HadyeHUsIX X , f(x) < 0.

P

IIpu BbInoTHeHnHu 3agaHuii 15-18 3anummTe X0A pelieHUs: M NOJYy4YeHHbIH OTBET.

15. (1 6ann) HaiiguTe miomaas GUrypbl, orpaHU4eHHON rpaduKkoM QyHKIIMU
f(x) = x?- 6x + 10, mpamMeiMu x = - 1, x = 3 1 ockr0 aberce.

16. (1 6ann) Pemmte ypaBHenue 4*-2°= 64.
17. (1 6ann) Haitnure npousoanyio Gynkmuu f(X)=2x2+sinx.
18. (1 6amn) Haitnure kopau ypaBHenus tgx + 1 = 0, mpunaanexame otpesky /0, 2x].
Jlonoanumensvnan wacmeo
IIpu BoInoTHeHnH 3aganuii 19-22 3anummTe X0/ pelIeHUus1 M MOJIYy4YeHHbIH OTBeT.

19. (3 6ana) Pemure ypasuenne (2X—3)- \/3X2 —-5x-2=0.

20. (3 6amna) IIpsimoyrosbHast Tpanenus ¢ OCHOBaHUAMHU 6 cM U 10 cM U BBICOTOM 3 cM
Bpainaercsi BOKpyr 0oJiplioro ocHoBaHus. Haliaure romniaab noBepxXHOCTH
IIOJIyYEHHOTO T€Jla BPALLEHUS.



X+4y =16

Iog7y —Iog7 4=Iog7(x+1)
22. (3 6amna) Pemute ypaBuenwue |4 - 5x|=5x - 4.

21. (3 6amra) Pemure cucreMy ypaBHEHHI {

2 BapHMaHT
Oobazamenvnasn ywacmo

IIpu BhInoIHeHNH 3a1aHuid 1-9 3anuIIMTE X0/ PellleHUs U MOJyYEeHHbIN O0TBeT.

1. (1 6amn) Terpanp crout 30 pyoOseit. Kakoe HaubobIIee YMCIIO TAKUX TETPaJiei MOKHO
Oyzaer xkynuth Ha 350 pyOsieit mocie moHmkeHus neHsl Ha 10%?

2. (1 6amn) B rpynmne 30 crynentoB. Heobxoammo BeIOpaTh CTApOCTY, 3aMECTUTENS CTAPOCTHI U ITpodopra.
CKOJIBKO CYIIECTBYET CIIOCOOOB 3TO ClIenaTh?

3. (1 6amn) IpoxoauT mu rpaduk GyHKimy y = 2x° depe3 TOUKH
a) A (0,5; 0,5); 6) B(-1,5; 1,1).

4.(1 6ann) Ctopona kBaapaTa paBHa 4 cM. Touka, He IpUHAAIEKaIIas MIOCKOCTH KBaJpara,
yAaJIeHa OT KaXKJ0M U3 ero BepIINH Ha paccTosiHue 6 cMm. Haitaure paccTosiHue OT 3TOM TOYKH J10

INIOCKOCTHU KBaJaparta.

5. (1 6amn) Haitmure kopens ypaBuenus 1ogz (5 - x) = 3.

5 1

6. (1 6an) Berurcinure 3HaYeHHE BBHIPAKEHUS 46 .1612.

71+2x>(1)2+x.

7. (1 6ann) Pemnre HepaBeHCTBO 2
8. (1 6amn) Ssnsercs mu dynxuus F(X)= x3 + 3x — 5 mepBoob6pasHoil A1 GyHKIHH
f(x)=3x* +x ?

9. (1 6amn) JlaHBI BEKTOPEI 5{3; 1 - 2} u & {1; 4, —3}. Haitnure g = 26}—8 .

10. (1 6amn) Hopucyiite rpadpux yeTHOW (YHKIUH.

A

v

IIpu BeImostHenuu 3aganuii 11-14, ucnonb3ys rpaguk pyHkuum y = f(x) (cM. puc. HUXKe), OnpeaesIuTe u
3alUIINTE OTBET:

11. (1 6amr) ObnacTs onpeneneHus GyHKINU.

12.(1 6ann) Hanmenbiniee 1 Hanbobliee 3HaYeHUS (D YHKITUH.



13. (1 6amn) [IpomMexxyTKH BO3pacTaHus U yObIBAaHUS (PYHKIIHH.

14. (1 6amn) IIpu kakux 3HaYeHHUIX X , f(x) < 0.

IIpu BeImosiHeHuu 3aganuii 15 - 18 3anummTe X0 pelieHUs: M MOJTYYEHHBbIH OTBeET.

15. (1 6amn) HaiiguTe mmomaas GUrypsl, orpaHU4eHHON rpaduKkoM QPyHKIIMH
f(X) =x?+ 5X + 6, npamMeiMuE x =-1, x =2 u ocblo abcuuce.

16. (1 6ann) Pemute ypaBHenue 2 - 3* = 36.
17. (1 6amn) Haitaure nponssoxuyto dynxmuu f(X)=3x? - sinx.

18. (1 6awn) Haiinute kopHu ypaBHeHus 2SinX + 1 = 0, npuHamiexaiiue otpesky [0, 27].

ﬂonwmumeﬂbmm yacmo

IIpu BbInoTHeHnH 3agaHuii 19-22 3anummTe X0/ pelleHUus: U MOJy4YeHHbIH 0TBeT.

19. (3 6anna) Pemmute ypasnenune (6X—5)/ 2x2 _5x+2=0.

20. (3 6amta) IIpsMoyroJpHas Tparenus ¢ OCHOBaHUAMH 12 ¢cM 1 15 cM u BBICOTOM 4 cM
BpalaeTcs BOKPYr MEHbBIIEr0 OCHOBaHMs. HaiiiuTe miomaas moBepXHOCTH
MOJYYEHHOTO Tella BPaICHUSI.

4x—y=2,
Iog12 X+ Iog12 3:Ioglz(y+1).
22. (3 6amna) Pemmre ypaBHenue |7 - 4x|=7 - 4x.

21. (3 6amna) Pemute cucreMy ypaBHEHHM {

OTBeTBI K KOHTPOJIBLHON padoTe

1 BapuanT 2 BapuaHT
1 13 meTpoB 12 terpaneii
2 13800 crioco6oB 24360 ciocoboB
3 a) na; 0) HeT. a) na; 0) HeT.




4 2411 27
5 x=0 x=-3
6 8 4
7 x<-4 7
X>——
8
8 F(X) ae sBasieTcs nepBoobpasnoii s | F(X) He siBiIseTcs mepBooOpasHOi 11st
f(x) f(x)
9 {-1-5;10§ 5-2;-1}
10 | rpaduk cummMeTpHYEH OTHOCUTEIHHO rpadK CHMMETPUYECH OTHOCUTEIIBHO
ocn OX ocu OX
11 xe[-3;6] xe [-3,5;4,5]
12 Ynant = 43 Yranw = - 4’5 Yuau6 = 6, Yaamm = - 2,5
13 | pyHKIIMA BO3pacraeT mnpu GyHKIMS BO3pacTaeT MpH
xe[-3;1]u[4;6], dynkuus yObiBaeT xe[-3,5-1]u[2,5;4,5] , pyHkuus
npu Xe [ 4] yobiBaet nipu X e [—1; 2,5]
14 | f(X)<0 npu xe[-3;-0,7]U[2,8;5,5] f(x)<0 npu xe[L,2;3,6]
15 2
251 85
3
16 x=2 x=2
17 f'(x)=4x+cos x f'(x)=6x—cos x
18 3 1x Tr il
4" 4 6 6
19 2u0,5 1
2y —=
3
20 60 1 cm? 156 T cm?
21 x=0,y=4 x=1y=2
22
X € [g ;+00) X < !




3. Kputepuu onieHUBaHUSA

TpeGoBaHMs K BBIMOIHEHUIO 331aHUI SK3aMEHAIIMOHHOM paboThI:

v U3 IPECTaBICHHOIO PEIICHHs MMOHATEH X0/ PACCyXKICHUM 00yYaroIerocs;

v Xoj peleHus ObUT MATEMATHYECKU TPAMOTHBIM;

v IIPe/CTaBJIEHHbINH OTBET OBLI IPABUIILHBIM;

v\ Meron ¥ GpopMma ONMUCaHMs PELIEHUS 3a1a41 MOTYT ObITh IIPOU3BOJILHBIMY;

v/ BBINOJIHEHHE KAXKI0T0 U3 3aJaHUH OLICHUBAETCA B Oasax.
3a mpaBWIBHOE BHITIOJIHEHHE JIIOOOTO 33JIaHUS U3 00s13aTeJIbHOI YacTH OOyYarOIIMICS ToJydaeT OJuH Oajul.
[Ipu BBIMOJIHEHMM 3aJaHUsl W3 O0s3aTEIIBHOW YacTH, TJI€ HEOOXOIMMO TPHUBECTH KpaTKOE pEIICHHE, 3a
HEMOJIHOE peUICHUE 3aJaHus (BBIUMCIMTENbHAS OMMOKa, OMUCKAa) MOXHO BhIcTaBUTh 0,5 Oamma. Ecmm
oOyJaromuicss MPUBOANT HEBEPHOE pEUICHHE, HEBEPHBIH OTBET WJIM HE NMPUBOAWT HUKAKOTO OTBETA, OH
nostydaet 0 6ayos.

[Tpu BBITTOJIHEHUW JIFOOOTO 33JaHUS JAOMOJHUTETbHON YACTH HCIONB3YIOTCS CIEIYIONINE KPUTESPHH

OLICHKH 3aJaHuM:

banasl Kpurepun ouneHKu BHINOJIHEHHOTO 3 JaHUSA
3 Haitnen npaBwIbHBIM XOJ pELICHHS, BCE €ro Iard  BbIIOJHEHbl BEPHO M TOJIYYEH
IIPaBUJIbHBIN OTBET.
) [IpuBeneHo BepHOE pellleHue, HO JOMYIIeHa BRIYMCIUTEIbHAS OMMOKA WM OMHKCKA, TIPU 3TOM
MO3KET OBITh MOJyYeH HEBEPHBIM OTBET
. Pemenne HauaTo JIOTUYECKH BEpPHO, HO JIOMYIIEHA OIMUOKA, JIMOO pEIICHHe HE JTOBEICHO JIO
KOHIIA, [IPX 3TOM OTBET HEBEPHBIN WJIK OTCYTCTBYET.
0 HesepHoe pelieHne, HeBEpHbIN OTBET WJIM OTCYTCTBUE PELICHUSI.
3agaHus banasr [Ipumeuanue
1-18 18 Kaxxapiit mpaBuiibHbIN oTBEeT 1 6amn
19 -22 12 Kaxxapiit mpaBuiIbHBIN 0TBET 3 Oasuia

MaxkcumanbHbii 0ani 3a padoty — 30 6ajioB

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANILHOU cucmeme

Yucsao 6a/510B, HEOOXO0AUMOE 1JIsI TOJTyYCHHSA
OTMETKH
Ormerka
COYUANTLHO-IKOHOMUYECKULL .
mexHu4ecKkul npogus
npoguis
«3» (YAOBJIETBOPUTEIILHO) 9-14 9-16
15-21
«4» (xopor1110) (HE MeHee OJTHOTO 3a/TaHUs 17-21
13 JONOJHUTEIBHOM YacTn)
6onee 21
«5» (OTAMYHO) (He MeHee JIBYX 3aJjaHui U3 6onee 21
JIOTIOJTHUTEIIbHON YacTH)




3.3. Kputepuu oueHMBaHUA

1.Conepxkane u 00beM MaTepuana, MOIJIEKAIIETO IPOBEPKE, ONpEAENAeTcss nporpamMmoin. Ilpu
IIPOBEPKE YCBOCHUS MaTepHalla HYKHO BBISBJIATH MOJHOTY, IPOYHOCTH YCBOEHHUS OOYyYaroIIMMUCS
TEOPUH U YMEHMsI IPUMEHATh €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYallUsX.

2. OcHOBHBIMH (pOpMaMu MPOBEPKHU 3HAHUNA U YMEHHUI 00y4arOIIUXCsl IO MaTeMaTUKE
SIBJISIFOTCSI NIMCbMEHHAsi KOHTPOJIbHAsE paboTa, caMOCTOSITENbHAs paboTa, TECTUPOBAHUE,
YCTHBIH OITPOC.

3. Ilpu oneHKE NHCbMEHHBIX U YCTHBIX OTBETOB IIPENOAABATENb B IEPBYI0 OYEPE]b YUUTHIBACT
NOKa3aHHbIe OO0y4aroImUMHCS 3HaHUA U yMeHHs. OIeHKa 3aBUCHT TaKKe OT HAJIMYMSA M XapakTepa
MOTPEIIHOCTEH, TOMYIIEHHBIX 00YyJatOIIMMUC.

Cpenu morpemHocTeil BEACSIIOTCS OIIUOKH U HelouyeThl. [lorpenHocTs cunTaercs OMMOKOM, eciu
OHA CBUJIETENILCTBYET O TOM, YTO OOyUalOIIUICS HE OBJa/Ie] OCHOBHBIMH 3HAHUSIMHU, YMEHUSIMU, YKa-
3aHHBIMH B ITPOTPaAMME.

K HEAOUETAaM OTHOCATCA IOIpCIIHOCTH, CBHUACTCILCTBYIOIIUE O HEAOCTATOYHO IIOJTHOM MJIN
HEAOCTATOYHO ITPOYHOM YCBOCHHU OCHOBHBIX 3HAaHUU U YMeHI/Iﬁ ui o0 OTCYTCTBHUU 3HaHHI>'I, HC
CUUTAOMUXCA B IIpOorpaMmMe OCHOBHBIMU. Henoueramu Takke CUMTAIOTCS: MOTpCIIHOCTH, KOTOPLIC HE
MNPpUBCIIM K HCKAKCHUIO CMBbIC/Ia [IOJIYUYCHHOTO O6y‘laIOH_[I/IMC$I 3aJaHusa WA crocoba ero
BBITIOJIHCHH A, HCAKKYpaTHAas 3alliCh, He6pC)KHOC BBITIOJTHCHHUEC UCPTCXKA.

FpaHI/IHa MCKAY OoIINOKaMHu U HEO0UYCTaMU ABJIACTCA B HeKOTOpOﬁ CTCIICHHU yCHOBHOﬁ. HpI/I OOHHX
00CTOATEILCTBAX AONYIICHHAA O6y‘IaIOH_[I/IMI/IC$[ MOTPCIIHOCTD MOXCT pacCMaTpuBaTbCA
nperoaaBaTCJICM Kak OI_HI/I6Ka, B IPYyroe€ BpeMs U IIpHU APYyrux 00CTOATENLCTBAX — KakK HCOO0YCT.

4. 3aganus A YCTHOTO U MHUCHbMEHHOTO OMpoca O0YyYaroUMXCs COCTOST U3 TEOPETUUECKUX BOIPOCOB U
3a1ad4.

OTBeT Ha TEOPETHYECKUIl BOIPOC CUUTACTCS OE3yMPEUHBIM, €CIIH 10 CBOEMY COJEP>KaHUIO MOJTHOCTHIO

COOTBETCTBYET BOIIPOCY, COJEPKUT BCE HEOOXOAMMEBIC TeopeTHueckue (PakTel W 00OCHOBAHHBIC
BBIBOJIbI, @ €ro H3JIOKEHHE M THUChMEHHAs 3aluCh MaTEMaTUYeCKH TPAaMOTHBI W OTJIMYAIOTCS
MOCJIEIOBATEIBbHOCTBIO U AKKYPAaTHOCTBIO.

Pemenue 3agaun cunraercss 6€3ynpedHbIM, €ClIU MIPABUIIBHO BBIOPAH CIIOCOO PELIeHHs], CaMO PELleHUe
COINPOBOXKAAETCA HEOOXOAMMBIMU OOBSICHEHUSMHU, BEPHO BBHINOJIHEHbl HY)KHBIE BBIYUCICHUS U
npeoOpa3oBaHus, MOJyYEH BEPHBII OTBET, OCIEI0BATEIBHO U aKKYPAaTHO 3alIMCAHO pEIlIeHHE.

5. Ouenka oTBeTa 00ydJaroUmIerocss MPHU YCTHOM W MHCBMEHHOM OIPOCE MPOBOAUTCS TI0 MSATHOAIUTHHOM
CUCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA M3 OTMETOK: 1 (110X0), 2 (HEYJOBIETBOPUTEIHHO), 3
(YIOBJIETBOPUTEHHO), 4 (XOpOI1110), 5 (OTJIIMYHO).

6. IlpernonaBarens MOKET MOBBICUTH OTMETKY 33 OpPUTHMHAJIbHBIN OTBET Ha BOINPOC WM OPUTHHAIBHOE
pellleHne  3ajadd, KOTOpbIE CBUACTEIBCTBYIOT O BBICOKOM  MaTEMaTHYECKOM  pa3BUTHH
oOyyaroIerocs; 3a peuieHue 0ojiee CI0KHON 3a7a4K WIKM OTBET Ha OoJiee CI0XKHBIN BOIPOC, MPeasio-
JKEHHbIE 00yUaroleMycs JOMOJIHUTEIBHO MOCIIE BBIIOJIHEHUS UM 3aJaHHH.

Kpurtepuu omuodox

K rpyos m omubkaMm OTHOCATCS OIMOKH, KOTOpblE OOHApYKUBAaIOT HE3HAaHUE
oOydaromuMucst GopmyJ, MpaBuJl, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHUE UX MPUMEHSATh; HE3HAHHE
NPUEMOB pEIIEeHUs 337ay, paCCMAaTPUBAEMBIX B yUye€OHHMKAX, a TaK)K€ BBIUMCIUTENbHBIE OIIUOKH, €CIU
OHU HE SIBISIOTCST OMUCKOM;



K Herpy©os M omubOKkaM OTHOCATCS: TMOTEPS] KOPHS WM COXPAHEHHUE B OTBETE
MMOCTOPOHHETO KOPHS; OTOpackIiBaHNEe 0€3 00BSICHEHUH OJTHOTO U3 HUX U PAaBHO3HAYHBIC UM,

K Hemodyeram OTHOCATCA: HEPALMOHAIBHOE PEIICHUE, OMUCKH, HEAOCTATOYHOCTH
WIM OTCYTCTBUE IOSICHEHUI, 000CHOBaHUM B PEIICHUSX.

OueHkKa yCTHBIX OTBETOB

OTBeT OLIEHUBACTCA OmMMemKoU «5», ecnu 00yJaroIuics:

MIOJIHO PAaCKPBLI COJIepKaHUE MaTepHralia B 00beMe, MPeAyCMOTPEHHOM MIPOrpaMMOil U y4eOHUKOM,
U3JI0KUJI MaTepuall IPaMOTHBIM S3BIKOM B OIPEAEICHHOW JIOTMYECKOW I0CIIE0BATEIbHOCTH, TOYHO
HCIIOJIb3YSl MATEMAaTUYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

MPABUIILHO BBIMTOJHUII PUCYHKH, YEPTEXHU, TPAPHUKH, COMMYTCTBYIOIIUE OTBETY;

MOKa3aJl YMEHUE WJUIFOCTPUPOBATH TEOPETUUECKHUE IMOJOKEHHUSI KOHKPETHBIMU NPUMEPAMH, PUMEHATH
UX B HOBOI CUTYyallUM IIPU BBIIIOJHEHUHU IPAKTUUECKOTO 3aJaHHUS;

MIPOJIEMOHCTPHUPOBAI YCBOGHHE paHee H3YyUYEHHBIX COIMYTCTBYIOUIMX BOMPOCOB, COPMUPOBAHHOCTH U
YCTOMYMBOCTh UCTOIB3YEMBIX MPU OTPAOOTKE YMEHUI U HABBIKOB;

OTBEYAJl CAMOCTOATEIHLHO 0€3 HaBOAIINX BOIPOCOB MpenoAaBarelns. Bo3aMOXHBI 0/1HA - 1BE HETOUHOCTH
IIPU OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJIKaX, KOTOPbIE 00YJaIOIIUNCS JIETKO HCTIPaBUII
10 3aMEYaHUIO MPENoJaBaTells.

OTBeT OLICHUBAETCSI 0TMETKOM «4», €CIIM OH Y/IOBJIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha OLIEHKY «5»,
HO IIPHU 3TOM MMEET OJUH U3 HEIOCTAaTKOB:

B U3JI0OKCHUHU JOMYIICHBI HEOOJIBIIIHNE HpO6€JII>I, HE UCKA3UBIINEC MATCMATHUYCCKOC COACPIKAHUC OTBCTA,
AONYIICHBI OJWH — ABAa HEAOYCTA IPHU OCBCUICHHWH OCHOBHOT'O COACPIKAaHHWA OTBCTA, UCIPABIICHHBIC I1O
3aMCYaHMIO IPEIIoaaBaTeIA,

AONYIICHBI omuoOKa Ui Ooliee ABYX HEAOYCTOB IIPH OCBCIICHHWU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B
BBIKJIaIKAX, JIETKO UCIIPABJIICHHBIC 110 3aMCYAHUIO ITPCITIOAaBaTCIIA.

OT1meTka «3» CTaBUTCS B CICAYIOIMINUX CIydasK:

HEMOJIHO WJIM HEMOCIEeA0BaTENbHO PACKPHITO COAEpkKAHME MaTepHasa, HO MOKa3aHO o0Ilee MOHUMaHHe
BOIIPOCA M MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOUYHBIE NJIsl JAJIbHEHIIEro yCBOEHHUSl MPOTPaMMHOIO
Marepuaia (onpeneneHnbie « TpedoBaHUSIMU K MATEMATHIECKON TTOJATOTOBKE OOYJAIOITUXCS»);

UMENUCh 3aTPyIHEHHs WM JONYIIeHbl OMMOKM B ONpPEACNCHUHM MOHATHH, HCHOJIb30BAHUU
MaTe€MaTHYeCKOW TEPMHUHOJIOTMH, YEPTEKAX, BBIKIA/IKAX, UCIIPABICHHBIE ITOCJIE HECKOJBKUX HAaBOJALINX
BOIIPOCOB INIPENOIaBaTENS,

oOyJaroIuiicss He CHpaBWICA C TNPUMEHEHHEM TEOpUHM B HOBOW CUTYyallMM TIPU BBINOJIHEHUH
MPAKTUYECKOT 0 33/1aHNUs1, HO BBITIOJIHMII 3a/1aHUS 00513aTEILHOIO YPOBHS CIIOKHOCTH T10 IaHHOU TeMe;
IpU 3HAHUU TEOPETUYECKOro MaTepHhajia BbISIBIIEHA HEIOCTaTOYHAas C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTMeTKAa «2» CTaBUTCS B CICAYIOIUX ClIy4dasX:

HE PACKPBITO OCHOBHOC COACPIKAHUC y‘Ie6HOFO Marepuaja,



e Oo0OHapy)KCHO HE3HAHHWE WM HEMOHMMAaHHE OOyJaromuMcs OoJblield WM Hanbojiee  BaXKHOW YacTH
y4eOHOTr0 MaTepuaa;
¢ JIOMMyHICHBI OH_II/I6KI/I B ONpCACIICHUN HOHSITHfI, Ipu UCIOJIb30BAHUUN MaTeMaTHYECKOU TCPMHUHOJIOTUH, B
pPUCYHKaX, 4YepTekax WiH rpadukax, B BBIKJIAIKaX, KOTOPbIE HE WCIPABICHBI MOCIE HECKOIBKUX
HABOJISIIIUX BOIIPOCOB MPEIOIaBaTEs.

Otmetka «1» cTaBUTCS, SCIIH:

e oOyuaronuiics 0OHapyKUJI IOJTHOE HE3HAHUE U HEIIOHMMaHHE U3y4aeMoro yueOHOro MaTepuaa Uil He
CMOI' OTBETUTh HU Ha OJIMH U3 MIOCTABJIEHHBIX BOIIPOCOB 110 U3y4aeMOMY MaTepuay.



