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1. IacoopTt poHAA OLIEHOYHBIX CPEACTB AUCHUILVINHBI MaTeMaTuka

KontponsHo-usmeputensibie Matepuansl (KMM) npenHaszHaueHbl Juisi KOHTPOJSL U

OLICHKH O00pa30BaTENbHBIX JOCTHKEHHM OOy4YaloUIMXcs, OCBOMBIIUX IMPOrpaMMy ydeOHOU

IMUCHUILNINHBEI MarteMaTuka.

KHM BKII0YaIOT KOHTPOJIBHBIE MATEPHUAIIBI [T IIPOBEACHUS TEKYIETO KOHTPOJIS.

KWM pazpaboTanbl Ha OCHOBAaHUU MPOTPaMMbl Y4EOHOM AUCIUIIMHBEI MaTeMaTuka.

2.Pe3ysibTaThl OCBOEHHS Y4e€OHOM AUCHUIINHbBI

OcBoeHMe cojiepKanus yueOHOM JUCIUIUIMHBI «MaTeMaTtrka» obecrieqnBaeT

JOCTHIKEHHE CTYCHTAMMU CIIEAYIOIINX Pe3y1bmamaos:

® JIUYHOCHIHBIX:

- c(opMupoBaHHOCTH MPEACTABICHUI O MaTEMAaTHUKE KaK YHUBEPCAJIHLHOM SI3bIKE
HAyKH, CPEJICTBE MOJICIIUPOBAHUS SIBIICHUI U TIPOLIECCOB, HACSX U METO/IaX MaTEeMaTHKH;

- TOHMMaHHUE 3HAYUMOCTH MATEMaTUKH JJII HAay4YHO-TEXHHYECKOI'o IMporpecca,
c(hOpPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIeYeIOBEUEeCKOM
KYJbTYpbl Uepe3 3HAKOMCTBO C UCTOpPUEH pa3BUTUA MaTEMaTHKH, SBOJIIOIUEH
MaTeMaTHUUYECKUX HICH;

- pa3BUTHE JIOTMYECKOTO MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUSI,
AJITOPUTMUYECKON KYJIbTYpbl, KPUTHYHOCTH MBIILJIEHUS HA YPOBHE, HEOOXOIUMOM JIJIs
Oynymelr mnpodecCHOHANBHOW JEATEeIbHOCTH, JIJIi TPOJOJDKEHUST O0pa3oBaHUs U
caMmo00pa3oBaHus;

- OBJAQJCHHE MATEeMAaTHYECKUMHU 3HAHMSIMU M YMEHUSIMH, HEOOXOIUMBIMHU B
MOBCETHEBHOM >KU3HU, JUISI OCBOEHUSI CMEXHBIX €CTECTBEHHO - HAYYHBIX TUCHHUILUIUH U
JUCIUTUIMH TpOo(eCCUOHATBLHOTO IUKJIIA, IS MOJTy4YeHus: o0pa3oBaHus B 00JACTAX, HE
TPeOYIOIUX YriyOJIeHHOM MaTEMaTUUECKOM TTOJATOTOBKH;

- TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHHUIO, B TOM YHUCJIE caMOOOpa30BaHUIO,
Ha MPOTSHKCHUU BCEH JKM3HU; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(dheCCHOHAIIBHOM M O0IIECTBEHHOM €S TEILHOCTH;

- TOTOBHOCTb U CIOCOOHOCTBH K CaMOCTOSITEJIbHOM TBOPYECKOW U OTBETCTBEHHOM
NEATEIIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBarenbHOM, OOLIECTBEHHO MOJIE3HOM, Yy4eOHO-UCCIeN0BATEIbCKON, MTPOCKTHOU U
JIPYTUX BUAAX JACSATEIbHOCTH;

- OTHOIIIEHHE K MPOo(deCcCUOHATBLHON JIeITEIbHOCTH KaK BO3MOKHOCTH Y4acTHs B
pElIeHUH JIMYHBIX, 0OIIECTBEHHBIX, TOCYJAPCTBEHHBIX, 00IIEHAIIMOHAIBHBIX TIPOOIIEM;

® MemanpeomMemHuplXx:
- YMEHHUE CaMOCTOSTEIbHO ONPEIEIATh LEIU IE€ATEIbHOCTH U COCTABIIATH IJIaHbI
NEATEIbHOCTH; CaMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH



JeSTETLHOCTD; UCIIOIh30BAaTh BCE BOBMOXHBIE PECYPCHI JIJISl TOCTHUKEHUS TIOCTABJICHHBIX
Iejaeil W peaju3alud IJIAaHOB JICSITEIIbHOCTH; BBIOMPATh YCIEIIHBIC CTPATeTUHd B
Pa3TUYHBIX CUTYAIHSIX;

- yMEHHE TMPOAYKTHBHO OOIMIAThCS W  B3aUMOJICHCTBOBATH B  IMPOIECCE
COBMECTHOM JEeATEIbHOCTH, YYUTHIBATh MO3UIMU JIPYTUX YYACTHUKOB JEATEIbHOCTH,
¢ pekTUBHO paspeniaTh KOHPIUKTHI;

- BJIQJICHUE HaBbIKAMHM  T03HABATEIbHOM, Yy4e€OHO-UCCIEOBATEIBLCKON U
IIPOCKTHOM JIESITEIbHOCTH, HAaBBIKAMH Pa3peIIeHHs TPOo0IeM; CITOCOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIICHUS MPaKTHYECKHX 3a/1ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMSI,

- TOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSATENbHON  WH(OpPMAIMOHHO-
MO3HABATEIILHON JEATEIbHOCTH, BKIIOYAas yMEHUE OPHUEHTHUPOBATHCS B PA3ITHUHBIX
UCTOYHUKAX WH(POPMAIIMH, KPUTHUYECKH OIICHUBATh W MUHTEPIPETHPOBATH MHPOPMAIIUIO,
MOJIy9aeMYI0 U3 Pa3IMYHbIX HICTOYHUKOB;

- BIIQJICHUE S3BIKOBBIMH CPEICTBAMH: YMEHHUE SICHO, JIOTUYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3PEHHUS, UCTIOIB30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

- BIQJICHWE HaBBIKAMHM  TIO3HABATENHLHOM  pEeQIEKCMU  KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHHM,
TPaHMI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX ITO3HABATEIBHBIX 3a7a4 U CPEACTB IS MX
JOCTHOKCHUS,

- IEeIeyCTPEMJICHHOCTh B TOWICKAX W MPUHSTHH PEHICHUHN, COOOPa3UTEIBHOCTD 1
WHTYHITHS,

- Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CIIOCOOHOCTh BOCIIPUHUMATH
KpacoTy U TapMOHHUIO MUPA;

® npeomMemHbix:

- chOpPMHUPOBAHHOCTh NPEJACTABICHUA O MaTeMaTHUKE KaK 4YacTH MHPOBOMU
KyJIbTYpbl M MECTE€ MAaTEMaTHKA B COBPEMEHHOW IMBUIIM3ALMH, CIIOCOOAX OIMUCAaHUA
SBJICHUI peajbHOr0 MUPAa HA MATEMATHYECKOM S3BIKE;

- chOpPMHUPOBAHHOCTh TPEJACTABICHUA O MATEMaTHUYECKUX MOHITHIX Kak
BOKHEUIINX MATEMaTUYECKUX MOJEINSX, MO3BOJSIOIIUX ONUCHIBATh U HM3ydaTb pPa3HbIC
IpOLIECCHl W SBJICHHS; NOHMMAHUE BO3MOYKHOCTH aKCHOMAaTUYECKOI'O IOCTPOCHHS
MaTEeMaTU4YECKUX TEOPUH;

- BJIQJICHUE METOJIaMH JOKAa3aTeJIbCTB W QJITOPUTMOB PEIICHUS, YMEHUE HX
IPUMEHSATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 33/1a4;

- BJIAJiICHWE  CTAaHJApPTHBIMH  INPUEMAMM  PEIICHHS  pPalHOHAIBHBIX U
UPPAaLMOHAIBHBIX, IMOKA3aTEIbHBIX, CTEIECHHBIX, TPUIOHOMETPUYECKUX YPABHEHUN H
HEPAaBEHCTB, UX CHUCTEM; HCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM
YHUCIIe IS TIOMCKA IIyTH PEUICHUS U WIIIOCTPALMU PEILICHNs] YPAaBHEHUH U HEPABEHCTB;

- c(OpMHUPOBAHHOCTb MPEJACTABICHUN 00 OCHOBHBIX OHATHUAX MAaTEMaTHUECKOIO
aHalM3a M X CBOMCTBAaX, BJIAJICHNE YMEHHEM XapaKTepU30BaTh MOBeAeHUE (DyHKUHUH,
UCITIOJIb30BAHUE TIOJYYECHHBIX 3HAHUM ISl ONTMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIQJICHUE OCHOBHBIMM TIOHATHSIMH O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (Urypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaThb Te€OMETpUYECKue (QUIypbl Ha yepTexax, MOACNSAX U B PEATbHOM MHDE;



MPUMEHEHNE HM3YYCHHBIX CBOWCTB TeoMeTpudecknx ¢Guryp u (Hopmyn s pemieHus
F€OMETPUYECKUX 3a/]1a4 U 337a4 C MPAKTUYECKUM COAECPKAHUEM;

- chopMupoBaHHOCTh TPEACTABICHUN O TIpolleccax M SIBICHUSIX, WMEIOIINX
BEPOSITHOCTHBIM  XapaKTEp, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,
OCHOBHBIX TOHATUAX JJIEMEHTAPHOM TEOPUU BEPOSITHOCTEHM; YMEHUW HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITMI B MPOCTEHIIMX MPAKTHYECKUX
CUTYallUsX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

- BJIQJICHUE HABBIKAMH HMCIIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpHU
pelIeHnH 3aaa4.

Pe3ynpTaToM OCBOEHHS IUCUMILUIMHBI SIBJISIETCA MOJYy4YeHUE (OCBOEHHE) 3HAHUUA U

YMEHUMU

Pe3yabTaThl 00yueHus

Iloka3aTe/in OLIEHKH pe3yJbTaTra
(ocBOEHHbBIE YMEHHSI, YCBOCHHbIEC 3HAHMS)

Ymenus:

pelarh JIMHEHHbIE U KBAaPATHbIE YPABHEHMSI | OJYyUYEHUE KOPHEH JIMHEHHBIX U

U YPaBHEHMsI, CBOASIINECA K HUM; KBaJIpaTHBIX YPAaBHEHUI U ypaBHEHUH,
CBOJAILIMXCS K HUM, 000OCHOBaHUE
BbIOOpA (HOpMYIT IS peLIeHHUS
KBaJIpaTHBIX YPaBHEHUN U HETIOIHBIX
KBaJpaTHBIX YPaBHECHUM;

BBIIIOJIHATH JECUCTBUS C JICMCTBUTECIBHBIMHA BBINIOJIHEHHUE JEHUCTBHU C
YUCJIAMU, TTOJIB30BATHCS KANBKYJIATOPOM I | AEMCTBUTEIIBHBIMU YHCIIAMU,
BBIYHMCIICHUI, HAXOIUTh TPUOIMKEHHBIC JIEMOHCTpaLHs YMEHUI
BBIYHCJICHUS; WCIOJIb30BaHUs KaJIbKYJISTOpa JJIs

BBIUHCIICHUA U HAXOXKJICHUSA
PUOIMKEHHBIX BHIYUCIICHHM;

peuiaTtb JIMHEUHBIC U KBaJIpaTHBIC HN3JI0KCHHUC OCHOBHBIX 3TAaIlOB
HCPABCHCTBA, CUCTCMblI HCPABCHCTBA, peHICHUA JIMHEHUHBIX U KBaJIpaTHLIX
HCPABCHCTB U UX CUCTCM,

MPOU3BOJUTH JECUCTBUS C BEKTOPAMU; dbopMyIMpOBaHHE MPABWII CIOKEHUS U
BBIUUTAHUS BEKTOPOB, IEMOHCTPALUS
YMEHUU BBINIOJIHEHUS JIEMCTBUN HAJI
BEKTOPaMU;

HCIIOJIb30BaTh CBOMCTBA AJIEMEHTAPHBIX U3JI0’)KEHUE CBOUCTB (DYHKIIUH U
GbyHKIUI Npy peleHn  3a1a4 ¥ YIPaKHEHUH; | IEeMOHCTpAIHsl TOHUMaHUS X
VCIIOJIb30BaHMs IIPY PELICHUH 3a4a4 U




yIpaXHEHNH;

BBIIIOJIHATh TOXJIECTBEHHBIE MPEOOpa30BaHUs
CO CTENEHHBIMH, JOrapU(PMUUECKUMU U
TPUTOHOMETPUYECKUMU BBIPAKCHUSAMY,

MPUMEHEHUE TOKI€CTBEHHBIX
npeoOpa3oBaHU HaJl CTEIIEHHBIMH,
Jorapu(pMUUECKUMU U
TPUTOHOMETPUUECKUMU
BBIpaXEHUSIMU; 000CHOBaHWE BHIOOpA
dbopmyIibl UM CBOMCTBA QYHKIUH IS
npeodpa3oBaHuUs;

CTPOUTH TpaUKK TMOKA3aATEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX
(yHKLMIA, BBITIOJNHATh UX MNPEeoOpa3oBaHUS;

co3nanue rpaduKkoB MOKa3aTeIbHbIX,
JorapupMUUECKUX U
TPUTOHOMETPUUYECKUX (DYHKIIHIHA,
JI€MOHCTpAIHsl YMEHUN BBITTOJIHEHUS
npeobpazoBaHuil rpa)uKOB TaKUX
byHKIINH;

BBIUMCIISITh IIPOU3BOJHBIE U IEPBOOOPA3HBIE,
ONPENEIIEHHBIE WHTETPAJbl, IPUMEHATD
ONPENEIIEHHBIM UHTETPAl ISl HAXOXKICHUS
IJIOIIAAM KPUBOJIMHEWHON TpaleLny;

IIOJIy4EHHUE MPOU3BOIHBIX U
EPBOOOPA3HBIX HEKOTOPBIX (PYHKIIHIA,
IIOCTPOECHUE KPUBOJIMHEUHOU
Tparennu, HaXOKAeHNUE €€ IUIOIAaau C
IIOMOLIBIO ONPENEIEHHOTO NHTETPANa;

IIPUMEHSATHh CBOMCTBA NPSIMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE NPHU PEUICHUH
3az1ay;

000CHOBaHHE CBOWCTB MPSIMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE MPH
peIIeHUH 3a71a4;

I/I306pa)KaTb rCOMCTPHUYCCKUC TCJIa Ha
IINIOCKOCTH U B IIPOCTPAHCTBC, CTPOUTh HX
CCUCHUA ITNTOCKOCTBIO,

JIEMOHCTpaLNsl YMEHUHN ITOCTPOCHUS
F€OMETPUYECKUX TE U UX CEYECHUM Ha
IJIOCKOCTHU U B IPOCTPAHCTBE;

pemiaTth 3aJa4d Ha BBIYMCIEHUE IUIOLIA/EH
MOBEPXHOCTEH M O0OBEMOB T€OMETPUUECKHUX
TEI;

omnpezaeneHue GopMyIbl st
BBIYMCJIEHUS IIOIIAAEH U 00BEMOB
F€OMETPUYECKUX TEJl, TIPUMEHEHUE UX
JUJIs1 pelIeHus 3a/1ay;

YMETh NPHUMEHATh OCHOBHBIE MOJIOKEHHUS
TEOPUH BEPOSTHOCTEM M MATEMATHUYECKOU
CTaTUCTUKA B MPO(ECCHOHATHLHOU
NEATEIIBHOCTH.

BBIJICJICHUE OCHOBHBIX JIEMEHTOB
TEOPUU BEPOSATHOCTEU U
MaTEeMaTHUUYECKOM CTaTUCTUKH,
pEIICHUE MTPAKTUYECKUX 3a1a4.

3HaHuA:

OCHOBHBIE (DYHKILINH, UX Tpa(UKH U CBOICTBA,

NEPEYUCIICHNE OCHOBHBIX (DYHKIIMH,
dbopMyIMpOBaHUE WX CBOMCTB,
OIMHCAaHUE MPOIECCa MOCTPOCHHUS
rpadukos;




OCHOBBI AU(pPepeHInaTbHOTO U dbopMynupoBaHue TpaBUI U POPMYI
MHTErPAIbHOTO MCYHCIICHH; nuddepeHINaTBEHOTO U
MHTETPAIIbHOTO UCUUCIICHHI;

W3JI0KEHNUE AITOPUTMOB PELICHUS
TPUTOHOMETPUYECKUX, TOKA3ATEIbHBIX
U JIOTapU(PMUYECKIX YPaBHEHUH U
HEPaBEHCTB;

AJTOPUTMBI PELIEHHUS] TPUTOHOMETPUYECKUX,
MOKa3aTeNIbHBIX, JIOTAPU(DMHUIESCKUX
YPABHEHHI U HEPABEHCTB;

OonpCACIICHNC OCHOBHBIX CBOMCTB

OCHOBHbBIE€ CBOMCTBA JIEMEHTAPHBIX (PYHKIINH; .
AIIEMEHTApPHBIX (PYHKIUH;

OCHOBHBI€ MTOHSTHS BEKTOPHOU aiareOpsl; dbopMynupoBaHUe ONpEAeICHUN U
BBIJICJICHHE OCHOBHBIX ITOHATUI
BEKTOPHOH aJIreOphl;

000CHOBAHME OCHOBHBIX MMOHATHI

OCHOBBI JIMHEWHOU anreOphl; . .
JUHEWHOM anreOphl;

Y3HABaHHUE F'€OMETPUYECKUX TEJl,
(dbopMynTupoBaHNE OCHOBHBIX MOHITHIA
Y OIIPENEIICHUN CTEPEOMETPUH;

OCHOBHBIE TTOHATHS U OIIPEICIICHUS
CTEpPEOMETpPUH;

MIEPEUNCIICHUE CBOMCTB
F€OMETPUYECKUX TEI U UX
IIOBEPXHOCTEN;

CBOWCTBA T'€OMETPUUYECKUX TEN U
ITIOBEPXHOCTEN;

BbIICNICHHE (HOPMYJT TUTOTIAICH

dbopMyIbl MJIOMAAEH MOBEPXHOCTEH H 3 .
MTOBEPXHOCTEN U 00BEMOB,;

00BHEMOB;

U3JI0)KEHUE OCHOBHBIX MMOHATUI
KOMOMHATOPUKH, CTATUCTUKHU U
TEOPUU BEPOSTHOCTEM.

OCHOBHBIC ITOHATHA KOM6I/IHaT0pI/IKI/I;
CTaTUCTHUKH, TCOPUU BGpO?ITHOCTGfI.

3.0neHka 0CBOCHUS Y4eOHOM QU CIMIIIMHBI

3.1. ®opMbI KOHTPOJISI U OLIECHUBAHUSA 3JIEMEHTOB Y4eOHOM TN CIMILIMHBI

@opMbl KOHTPOJISI U OLIEHUBAHUS
JyieMeHT yueOHoil

AHCIUILTHHDL Texkymmi Temaruyeckuit | IIpomexkyroun
KOHTPOJIb KOHTPOJIb bIil KOHTPOJIb
Ompoc,
JlelicTBUTENbHBIE unca. | TECTHPOBAHHME, CamocTosATenbH
caMocToATeNbHasd | as pabora
pabora




Omnpoc,

OYHKIUH 1 TECTUPOBAHUE, CamocTosiTenbH
I10CIIeI0BATENBHOCTH] camMocTosATelbHas | as paboTa
paboTta
Ompoc,
IToxa3arenbHas TCCTUPOBAHMC, CamocTosaTensH
2
norapuMuueckas ¥ caMoCTOsTeNIbHAsL | ast paboTa
cTeneHHas (DYHKLMH. padora
Ompoc,
TpHUroHOMETpUYECKHE TECTUPOBAHUE, CamocTosTensH
yHKLHIH caMocTosATelIbHas | ast paboTa
pabora
Omnpoc,
IpsimMble u miockocTd B | CCTHPOBAHMUC, CamocrosTensH
[POCTPAHCTBE caMocTosATellbHas | ast paboTa
paboTta
Ompoc,
Bekropsl u TECTHUPOBAHUE, CamocrosTenbH
KOOPIMHATHI camocTosATeNbHas | as pabora
pabota
Ompoc,
IIpousBoanas u €€ TecTuposatue, CaMoCTOSITENbH
IPUIIOKECHHUSL. caMocTosATelIbHas | ast paboTa
paboTta
Omnpoc,
Huterpan u ero TECTUpOBAHUE, CamocrosiTebH
NpPUMEHEHHUS camocTosATeNbHas | as paboTa
paboTta
Ompoc,
[eomerpuueckue Tenau | oo MPOBAHHNC, CamocTosTensH
IUTOLIAIN HX camocTosATeNnbHas | as pabota
HIOBEPXHOCTEM. pabota
Omnpoc,
OG6BEMBI reoMeTprUecKux | oo 1 MPOBAHNC, CamocTosTeNnbH
caMocTosATelIbHas | ast paboTa

TCII.

paboTta




Ompoc,

Komb6unaropuxka, TCCTUPOBAHHUE, CamocTosTenbH
CTATHCTHKA ¥ TEOPHS caMoCTosITeNIbHAsL | asg paboTa

BEPOSITHOCTEH. paboTa

Hror DK3aMeH

3.2. Tunsl 3aaHUil VIS TEKYIIero KOHTPOJIS U KPUTEPUH OLEHKH

HpeI[MeTOM OLOCHKM OCBOCHHA OUCHUINIMHBI SBJIIAOTCA YMCHUSA, 3HAHUA, O6HII/IC
KOMIICTCHIINH, CITOCOOHOCTh IMPUMCHATH UX B HpaKTPI‘{f:CKOﬁ JACATCIIBPHOCTH U HOBC@HH@BHOﬁ

KU3HH.
e Tun (Bu) IIpoBepsieMble 3HAHUA Kpurtepuu oneHku
3a1aHusA U YMEHHUA
Tectsl 3HaHHE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTEeMaTUKU «4» - 89 - 80% npaBUIBHBIX OTBETOB
1 «3» - 79 — 70% npaBUIBHBIX OTBETOB
«2» - 69% u MeHee NpaBUIIbHBIX
OTBETOB
YcTHbIE 3HaHUE OCHOB YCcTHBIE OTBETBI HA BOIPOCHI JOJIKHBI
2 | OTBETHI MaTeMaTUKU COOTBETCTBOBAThH KPUTEPUIM
OLICHHBAHUsl YCTHBIX OTBETOB.
KontponrHas | 3HaHHE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
(camocTosiTens | MATEMAaTUKHU B «4» - 89 - 80% npaBUIBHBIX OTBETOB
3 Has) paboTa COOTBETCTBUH C «3» - 79 — 70% npaBUIBHBIX OTBETOB
IIPOMJICHHON TEMOU U «2» - 69% u MeHee MpaBUIbHBIX
YMEHHUS IPUMEHEHHUS OTBETOB
3HAHUU HA NIPAKTUKE




4. Tunosble 3aJaHUA I OLEHKH YCBOCHHS Y4eOHOM 1M CUMILINHBI.

4.1. CtapTroBasi IMATHOCTHKA MOATOTOBKH O00yYAKIIHUXCH MO IIKOJLHOMY KypCy
MaTeMATHUKH

Bxonnas ~ koHTposnbHas paboTa NPOBOAUTCA C LEJNbIO TMPOBEPKH OCBOCHUS
oOyJaroImMUMuUCs CoJIep>KaHus o0pa3oBaHus 1Mo MaTeMmaTtuke. @opma paboThl oOecreunBaeT
MOJIHOTY MPOBEPKH 3a CYET BKIIOYEHMS 3a/IaHMi, COCTABIICHHBIX HA MaTepuaje OCHOBHBIX
pa3znenoB npeamera «MaTemaTHKay B IIKOJIE: YpaBHEHUS, HEPABEHCTBA, CTENECHH, ACHCTBUS
C JIEWCTBUTENIbHBIMU YHWCIAMU, MPOUEHTHI, TpadUKU 3JIEMEHTApHBIX (YHKUIUN, Teopema
[Tugaropa. KontponpHast paboTa BKIIOYAeT 3aJaHusl JBYX  ypOBHEH: 0a30Boro u
MOBBILIICHHOTO, KOTOPHIE MPEICTaBICHbl B BUJE TECTOB, YTO IMO3BOJISIET KOHTPOJIUPOBATH
pe3ynbTar.

[Tpu BbImONHEHUN 3adaHuil 6a30Boro ypoBHs (dacTh A u B) oOyvarommecs JOIKHBI
MPOJIEMOHCTPUPOBATh  ONPEJCICHHYIO CHUCTEMHOCTh 3HAaHWU, YMEHHE TI0JIb30BaThCS
MaTeMaTHUYEeCKUMU TEPMUHAMHU, PACIIO3HABATh 3a/1aHus. DTH 3aJaHHs COCTABISIOT HE MEHEE
70% Bceit paboTHI.

3amganue yactu C HampaBieHO Ha MPOBEPKY BIAJACHUS MAaTEPUAIOM HA MOBBIIIEHHOM
ypoBHe. Takke B paboTe MPOBEPSIOTCS BBIUUCIUTEIbHbBIC HABBIKU.

JUiss  monydeHus TMOJOXKUTEIBHOTO pe3yJsibTaTa o00ydaromemMycs JOCTATOYHO
BBITIOJTHUTH 33/1aHUs 0a30BOTO YPOBHHI.

Bpemst Ha BbInoOJIHeHHe PadoOTHI 45 MUHYT.

B pe3ynbrarte BBIMOJHEHUST KOHTPOJIHHOM paboThl OOydaroniuecs MOJDKHBI MOKa3aTh:

Pe3yabTaThl 00y4yeHus

IHoka3aTenn oneHKN pe3yJbTaTa
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

Ymenus:

pelaTh MOJIHbIE KBAJPATHHIEC YPABHEHHUS; IIPUMEHSIET bopMybl
JTUCKpPUMHUHAHTA u KOpHEU
KBaJpaTHOTO  ypaBHEHHUs TUTSL
pelIeHns YpPaBHEHUM;

pelaTh JUHEHHbIE HEPABEHCTBA, pPacCKpbIBAET CKOOKH, IIPUBOJINAT

noAoOHbIE cllaraéMble,  HCIOJIb3yeT
CBOICTBAa HEPABEHCTB,

BBITIOJIHATh BBIUMCIIEHUS C JEWCTBUTEIILHBIMHU | IPUMEHSIET  MpaBUJia  BBITIOJHECHUS
YHUCJIaMH; apu(pMETUIECKUX JIeUCTBUI HaJ
JICUCTBUTEIBHBIMU YHUCcJIaMHU B
pamMKax TPOrpaMMHBIX TpeOOBaHUM;
BBIIIOJIHATh JCMCTBUS CO CTCOCHSIMH U | BIaJeeT CBOMCTBAMU CTEIIEHEH H




HaXO0aHUTb 3HAa4YCHUA BBIPAKCHUSA IIpHU | HAXOAUT 3HAYCHHC BBIPpAXKCHUA,

3aJJaHHOM 3HAY€HUH MePEMEHHOM; COJICPIKAIIETO CTETEHb;

CTPOUTH TpauKu QyHKIIHII; CTPOUT TrpadUKy TUHEHHBIX DYHKIUH;
pemarhb re€OMETPUYECKUE 3a/1auu C | pemaeT 3aJja4u ¢ MCIOJIb30BaHUEM
UCII0JIb30BaHuEM TeopeMsl [Tudaropa; Teopewmsl [Tudaropa;

HAXOJUTh MPOLIEHTHI OT YUCIIA; HAaXOJUT TMPOLEHTHl OT YuclIa U

pelaeT 3a1a4u Ha MPOISHTHI;
yIpOIIaTh BBIPAXKEHUS, COICPIKAIINE APOOU. | MPUMEHSET (OPMYIBI COKPAIIEHHOTO
YMHOKEHUS IS YIPOIIEHHUS
areOpanvecKix BhIpaXEHHI,

3HAHUA:

BOCITPOU3BOIUT bopmybl
JUCKPUMUHAHTA u KOpHEH
KBaJIpaTHOTO YPAaBHEHMS;

MpaBUJia PACKPBITHUS

bopmybl JTUCKPUMUHAHTA, KOpHEH
KBaJIpaTHOTO YPaBHEHMUS;

mpaBujia PACKPBITUS CKOOOK; OMpeecHue (bopmynnpyer
MOIO0HBIX CIaraeMbIX, CBOMCTBA HEPABCHCTB; CKODOK, ~ OIlpelelieHue MO00HBIX
cllaraeMbIX, TIEPEUYHCIsICT  CBOWMCTBA

HEPABEHCTB;
apudMeTHUecKue neiicTBHS Ha MHOXecTse | | oPCTHCILACT TNOCICAOBATCILHOCTD
JNEUCTBUTENBHBIX YUCEN; ACHUCTBHH B BbIpaACHWIX €
JIEVCTBUTEIbHBIMU YHCIIAMU;

dbopmynupyeT mnpaBuiia JACHCTBUM Ha
MHOKECTBE JIEVCTBUTEIIbHBIX YUCEN;

OIpeNle]IeHne CTENeHH C JEHCTBUTEIBHBIM | HOpMyTupyeT ompelieieHne |
MOKa3aTesjeM, CBOMCTBA CTENEHU; NepevnCysieT CBOWMCTBA CTENEHU;
CBOICTBa MUHEHON QyHKIIMN U e€ rpaduk; | ompenenser rpaduKy  JTUHEHHBIX
(GYHKIIMII ¥ ONHCHIBAET WX CBOWCTBA;
teopema [ludaropa; obocHoBBIBaeT Teopemy [ludaropa;
(bopMyIIbI COKpPAIIEHHOTO YMHOXKEHUS. BbIIENSET (OPMYIIBI  COKpPAIIEHHOTO
YMHOXEHHS, HWILTIOCTPUPYET ux

INPUMCHCHHUC Ha IPAKTHKC.

Kpurepuu oieHKN KOHTPOJILHOM PadoThI

3agaHus bael [Tpumeuanue
Al - AS 5 Kax 1l mpaBmiibHBIN OTBET 1 Gayn
B6, B7 4 Kaxxiplii mpaBuiIbHBIN OTBET 2 Oasia
C8 3 Kaxx bl mpaBuiibHBIN OTBET 3 Oasia

MaxkcuMalbHbIN 0ait 3a padoTy B 11eJIoM — 12 0aJJ10B.
3a mpaBWIbHOE BBIMOJHEHUE JIIOOOTO 3amanusi ypoBHsL 1 oOydaromwuiics Mmojgydaer

oauH 0an. B 3amaHusx ¢ BRIOOPOM OTBETa, C KPATKUM OTBETOM WJIM HAa YCTAHOBJICHUE



COOTBETCTBHUS, OOYyYaIOLIUICS  MOJIydaeT OJAMH  0ajjl, COOTBETCTBYIOIIHUNA JTaHHOMY
3aJJaHUIO, €CIM YKa3aH HOMEpP BEPHOIO OTBeTa (B 3aJaHUAX C BbIOOpPOM OTBETA), WIH
BIIMCAH BEPHBIA OTBET (B 3aJaHUSAX C KPAaTKHUM OTBETOM), WJIM MPAaBUIBHO COOTHECEHBI
OOBEKTHI JIBYX MHOKECTB M 3allCaHa COOTBETCTBYIOIIAs MOCIEIOBATEIbHOCTh HUGD (B
3aJaHUSX Ha YCTAHOBJICHHE COOTBETCTBUs). [Ipu BBINOJHEHMM TakuX 3aJaHuil,  rae
HEO00XO0IMMO MPUBECTH KPATKOE PEILICHHUE, 32 HETIOJIHOE PEIICHUE 3aJaHus (BBIYMCINTEIbHAS
omnoOKa, OnucKa) MOKHO BbICTaBUTh 0,5 Gamna. Ecin oOywarouiuiicss mpuBOJUT HEBEPHOE
pEelIeHNE, HEBEPHBIM OTBET WJIM HE NPUBOJUT HUKAKOI'O OTBETA, OH MoitydaeT 0 6aos.

[Ipu BbIMIONIHEHUU JIOOOTO 33JaHUsT YPOBHA 2 WM 3 HCIONB3YIOTCS CIEAYIOIIUE

KPUTEPUU OLICHKU 3aJaHUN:

Bbanasl Kpurepuu ouieHKH BHINOJIHEHHOT0 3aIaHUS

3 Haiinen mnpaBunbHBIM XOJ pPELIEHHs, BCE €r0 IIard  BBIIOJIHEHBl BEPHO U
MTOJIYY€H MPAaBUJIbHBIA OTBET.

2 [IpuBeneHo BepHOE pelieHWe, HO JOMYyIIeHa BBIYUCIUTENbHAS OINTMOKA WITU
OTHUCKA, MIPU 3TOM MOXET OBITh MOJIYYEH HEBEPHBI OTBET

1 Pemienne Havato JIOTHYECKH BEPHO, HO JOMYIIEHA ONIMOKa, JIMOO pellleHHe He
JIOBEJICHO JI0 KOHIIA, IPU 3TOM OTBET HEBEPHBIN MU OTCYTCTBYET.

0 HesepHoe pelienue, HeBEpHbIN OTBET UJIM OTCYTCTBUE PELICHUS.

IlIkaJsa nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 0a/1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIIMYHO) 11-12
« 4» (xopo1iio) 9-10
« 3» (yAOBJIETBOPUTEIHHO) 7-8
« 2 « (HeYIOBJIETBOPUTEIIHHO) MeHee 7
1 BapuanT

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

A2. Pemurte HepaBeHCTBO 6x —3 <-17—(-x—5)
aA)x<4;0)x <-4; Bx>-4, 1nx >4, mx<-18.

A3. Berauciaurb (l—l):(l—O,Z)—3£.
5 6 24




11,
12°

6) 3,9; B)—3%; r4; m) 2.t

a) 3 .
) 12

9 a
A4.1lpencraBuTh B BUAE CTENEHU W HAWTU 3HAYEHUE BBIPAKECHUS npu a=>6.

-2

)6 6 WA D6 1)

AS. Iloctpouts rpaduk pyHkuum y =2x + 1.

B6. B npsiMOyronbHOM TpEyroJibHUKE THNOTEHYy3a paBHa 10 cM, a OAMH U3 KaTeTOB
6 cm. Haiitu BTOpOI  KaTer.
a) 4 cm; 0) 16 cm; B) 8 cM; r) V136 cM; x) 10 em.

B7. bank BeimtaunBaeT exeronHo 8% oT cymmbl BKiIajaa. Kakoii craneT cymma uepes
roJl, €Cii TIEPBOHAYANBHBIN BKJIaA cocTaBisin 7600 pyoieii?
a) 8208 pyo.; 0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyo.

_a—b
a-b a+b’

C8.Y1pocTuTh BhIpaXKe€HUE

2 BapHaHT

Al. Pemmute ypaBHeHue x (x - 4)=-3
a)3ul, 0)45 B3, 1)-3ul; ml.

A2. Pemute 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. Bpruuciautp (=:=——):—+1.
@3 ﬂ_g)n
3 5
15 11 11
a) —; 0)1;, B)-3—; T1)-1; 2—.
) 14 ) ) 12 ) H) 12

7,73

o C
A4.IlpenctaBuTh B BUJE CTENEHU W HAWTH 3HAYEHHUE BBIPAXKECHUS — npu ¢ =4,
C

1 1
16; 0) —; 4; — 16; —.
)16 6) - B4 D-16 1)
AS. IToctpouts rpaduk pyHkiuu y =-2x + 1.
B6. B npssMOyroiapsHOM TpEYroabHUKE TUNOTEHY3a paBHa 10 cMm, a OquH U3 KaTeToB
8 cM. Haiitm BTOpOW Karter.
a) 4 cMm; 0) 6 cMm; B) 8 cM; r) V136 em; m) 10 em.

B7. bank BblmiaumBaeT exerogHo 8% OT cyMMbl BKIIaaa. Kakoi craner cymma yepes



TOJl, €CIM TIEPBOHAYAIBHBIN BKJIaA cocTaBisin 8600 pyoieit?

a) 8208 py6.;  0) 688 py6.; B) 9288 py6.; 1) 8600 py6.; 1) 8000 pyd.
C8.Ympoctuts BeIpaxkenne ~—2 ——2
xX+y Xx—y
Ta6/u1a NpaBUJIbLHBIX 0TBETOB
3aganus Al A2 A3 A4 AS B6 B7 C8
b(3a—b)
1 BapuanT a I B I B a PERS:
-3
2 BapuaHT a r 0 i 0 B xf;_y);)

Nel, BoIluncauThb:

a) log, 8

0) log,, 1000
B) log,, 121

r) log,, 3
n) logg 6

1
e) log; a1

IIpumepHbIii BADMAHT KOHTPOJIbHOH PadoThI

KourpoanHas padora

Bapuant 1

x) log,- 81

3) log;, 10010
u) log; 54/125
x)  log, 81

1) log, log, 3

m) log, log,; 625 — log; 27

No2. JlaHbl KOMILIEKCHbIE YHMcaa: z, = 1 — 20;Z, =1 + 3

Boruucanre: a) z; + z,;0) z, — Z,; B) Z; " Z,

Ne3. PemiuTh YPAaBHEHHSI B KOMILIEKCHBIX Yncaax: x> —4x +8=10

Nod4, HavinurTe 3HAYEHHE BHLIPAKEHUS

a) :—2 sin90% + cos(—45°);

. am
0) sin 2w — cos —;
2

B) cos420°;

11w

r) Sin (— —~




NeS. Jlokaxure Toxkaectso: (1 — sin®x)(1+ tg°x) = 1.

sinx+5in 3x cosx+cos3x

Ne6. YnpocTure BhIpaxkeHne: - — 2.
sin 2x CoOs2X

No7. Pemiute ypaBHeHHeE:
a)2cosx=1;

. 3
0) sinx = -

ps |
V2

Ne8. Peminre HepaBeHCTBO: SIN X = 5




5. 3aganus AJs1 TEeKyIIero KOHTPOJIsI
5.2. 3agaHus ISl TEMATHYECKOT0 KOHTPOJISI (CAMOCTOSITE/IbHbIE PA00THI)

Kpurtepun oumeHKH KOHTPOJIbHOI padoThI

OcHoBHbIE TpeOOBaHUSA K BBINOJIHEHUIO 3a/laHUN KOHTPOJIBHOU pabOThI:
— XOJI pEUIEHUSI MATEMATUYECKU TPAMOTHBIN U TTOHATHBIN;
— IIPEJCTABIICHHBIA OTBET BEPHBIN;
- MeTOJ ¥ (hOopMa ONUCAHUS PEIICHUS 33]]a4l MOTYT OBITh POU3BOJIBHBIMU;
— BBINIOJIHEHUE KAXJI0TO U3 3aJ]aHUIl OLIeHUBAeTCs B Oaliax.

3a MpaBUIILHOE BBIMOJIHEHUE JHOO0r0 337aHus YpoBHsI 1 oOydaromuiics moiaydaeT OAuH

O0asun. B 3amanusax ¢ BBIOOPOM  OTBETa, C KpAaTKMM OTBETOM WJIM HAa YCTAHOBIICHUE
COOTBETCTBUS, OOYYAIOMIUIICS MMOMy4aeT OAMH 0aJjll, COOTBETCTBYIOIUN JaHHOMY 33JaHHIO,
€clIi yKa3aH HOMEp BEPHOro OTBeTa (B 3aJaHHsIX C BHIOOPOM OTBETA), MJIM BIHMCAH BEPHBIN
OTBET (B 3aJJaHUSAX C KPATKUM OTBETOM), WJIM MPABUIIBHO COOTHECEHBI OOBEKTHI IBYX MHOYKECTB
U 3alKcaHa COOTBETCTBYIOIIAs MOCIEAOBATEIbHOCTh LU(p (B 3alaHUAX HA YCTAaHOBJICHHE
cooTBeTcTBUs). [Ipy BBIMOJHEHWM TakWX 3aJaHUil, TIJ€ HEOOXOJUMO TMPUBECTU KPATKOE
pelleHre, 3a HEeTOIHOE PelIeHHe 3a/JaHusl (BBIYMCINTENbHAS OIMNOKa, OMMCKA) BBICTABIISCTCS
0,5 Oamma. Eciu oOydaromuiicss MpUBOJUT HEBEPHOE pEIEHWE, HEBEPHBIH OTBET WM HE
MPUBOJAUT HUKAKOTO OTBETa, OH moiy4aeT O 0amios.

[Ipu BbIMOMHEHWMH JIOOOTO 3a7aHWs YPOBHS 2 WM 3  HWCHONB3YIOTCSA CIEAYIOIIHE

KpUTEPUN OLICHKH 3aJaHUM:

banabl | Kpurepuun ouieHKH BHINOJHEHHOTO 33 JaHUSA

3 Haiinen npaBunbHBIA XOJ pEIIEHUs, BCE €ro IIard BBIIOJHEHBl BEPHO U
MOJTYY€H NMPAaBUIbHBIN OTBET.

2 [IpuBeneHo BepHOE pelleHHe, HO JAOMYyIIeHAa BBIYMCIUTENbHAS OIIMOKa WU
OMHCKa, IPU 3TOM MOXET OBITh MOJIYYEH HEBEPHBIN OTBET

1 Pemenne Hayato JIOrMYECKH BEPHO, HO JOMYyIlEHA OIIMOKa, MO0 pelieHue He
JIOBEJICHO 10 KOHIIA, IPX 3TOM OTBET HEBEPHBIN MJIM OTCYTCTBYET.

0 HesepHoe pelienre, HEBEPHBIN OTBET UM OTCYTCTBUE PEIICHUS.

Jlnis ka0l KOHTPOJIbHOM paboThl pa3paboTaHa HIKajda MEpeBoja OaJIOB B OTMETKH, e
yKa3aHO, CKOJbKO OajuloB JOCTaTOYHO HaOpaTh, 4YTOOBI MOJYYHUTh Ty WM HHYIO

IMOJIOKUTCIBbHYIO OLICHKY, KOTOpas COCTAaBJICHA B COOTBCTCTBHU C Ta6J'II/II_ICI‘/’I.



[IpouieHt KauectBennas OIICHKa WHUBUTyJIbHBIX
pe3ynbTaTUBH | 00pa30BaTENbHBIX TOCTUKEHUN

OCTH

(mpaBUIBHBIX | OauT (OTMETKA) BepOAbHBIN aHAJIOT

OTBETOB)

90 + 100 5 OTJINYHO

80 + 89 4 XOpOUIO

70 +79 3 YAOBJIETBOPUTEIBLHO

menee 70 2 HE YJIOBJIETBOPUTEIBHO

CamocrositeibHast padora Ne 1
BolyucieHue 3HaYeHMH BBIPAKEHUH. YPaBHEHUs] M HepaBeHCTBA.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroImuxcs.

1 BapuaHT
0,725+ 0,6 +l + E
Al. Beruucaure: I 40 Z% -0,25.

0,128 -6——10,0345: —
4 25

A2. Pemuth ypaBHEHHUS:

1) 2x* +5x-1=0; 2) 3=y, 3Pl dxvz_ g
2 4
B1. Pemuute HepaBeHCTBA:
1) 4-2x<1-(4x-1); 2) 2;—120-
o 2x+5y =15
B2. Pemmuth cuctemMy ypaBHEHMI: { g 2y 3"
x=2y=

C. Pemire ypaBHEHHUS:
1) 5-(x-1)>=3-4x+5x"; 2) Jx+2=x.

2 BapuMaHT
0,425+ 0,9 +l + 11 1
Al. Beruucnure: 3 40 220 c—.
05-1>-0023: - %
5 25
A2. PenuTh ypaBHEHUS:

4x—1_3x+2 B

1) 4x* =5x-6=0; 2)-3x*=x; 3
) 4x* —5x ; )-3x" =x )3 .

1

B1. Peuiuts HepaBeHCTBA:



2x+1

1)2(1 —x)>5x—-3x+2); 2) 5 >0.
=1
B2. Pemiuth cucremy ypaBHEHMI: { xroy=1D .
3x-2y=-6

C. Pemure ypaBHEHUS:

1) 5-(x+2)> =3-4x+5x*; 2)Jx-1l1=x.

Kpurepuu ouenku
3amanus bayuer IIpumeuanue

Al - A2 4 Kaxxaplii nmpaBuiibHBIN OTBET 1 Oasn
B1- B2 6 Kasxxaplii mpaBuiIbHBIN OTBET 2 Oasia
C 6 Kasxxaplii mpaBuiibHBIN OTBET 3 Oasuia

MaxkcuManbHbIi 6a 3a paboty — 16 6a710B

IIkana nepeBoaa 0a/JI0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUSI
OTMETKH
« 5» (OTINYHO) 16 - 15
« 4» (xopo1i1o) 14 -13
« 3» (YIIOBJIETBOPUTEIILHO) 12 -10
« 2 « (HEeyIOBJIETBOPHUTEIIHHO) meHee 10
OTtBeTbI
1 Bapuant 2 Bapuant
Al 1 1
~5++/33 1 .3, L
A2 | Dxip= =275 2005 55 3) 16, D2 -0 -5 3)2.
Bl 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 5; 1) (0; 3)
1 17 o
1) —; 2)2. 1) ——; 2 :
C ) 3 ) ) e ) HET KOpHEH

CamocrosiTtesibHast padora Ne 2
CroiicTBa yHkuMid 1 UX rpaguku.

Iean: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.

1 BapuanT

Al. Kaxkoit u3 rpagukoB, U300pa’keHHBIX Ha pucyHkax 1)—4) 3amaer GpyHKIUU



1) ¥ 2) v 3 )|
A y /4

A) 1). b) 2). B) 3). I 4).
A2. Haiinute 00macth onpeaeneHuss PyHKIUN — y = y/4x —1
A) x>2: B) x < 2; B)XZ%;F) x <2.

A3. Ilo rpaduky pyHkuu y = f{x) ykaxure
a) o0JacTh onpeencHus PyHKINH;

0) Hynu QYHKIINH;
B) IPOMEKYTKH ITOCTOSIHHOTO — 3HAaKa

dyHKmm; s
r) TOYKM MAKCHMyMa U MHHHMyMa
Gynxiuy; 12
1) IPOMEKYTKH MOHOTOHHOCTH; s

¢) HauOoJIbIIIee u HanMEHBIIEe
3HAYEHHUS
byHKIUY;
) 00J1acTh 3HaUYCHUM (QYyHKIIUH.
A4.Cpenu 3a1aHHBIX PYHKIIMK YKa)XKUTE

YETHEBIC .
) y=2x% 2) y=+vx; 3)y=5x;

A) Du3), B I); B) 3).

2x+1

B. Haiingute o6nacTs onpenenennst QyHKIUN Yy = .
X(X —

C. ITocrpoiite rpadpuk GyHKIUKH y = x> — 4x +3 ¥ yKaKHUTE €€ CBONCTEBA.

2 BapuMaHT
Al. Kaxkoit u3 rpadukoB, n300paKeHHbIX Ha pUCYHKaX 1) —4), 3a1aeT QyHKIUIO?

¥

, 3 Py .
1 ¥ iy A ¥ \\\
Y * g
A1), B) 2). B) 3). T) 4).
1

V9 -3x
A) x>3; b) x<3; B) x>3; I x<1/3.

A2. Haitnute o6acth onpeaeneHust QyHKIUU  y =

%

¥

Y



A3.Ilo rpaduky dyHkIUH V= f(x) i
YKaXKHTE: T
a) obyacTh onpeeneHus QyHKIUY;
0) Hyu QYHKIUY;
B) MPOMEXKYTKH MIOCTOSTHHOTO ~

3Haka 4 3 a1 | /1203 4
byHKIINH, /s

') TOYKM MAaKCUMyMa 1 MUHIMYMa
byHKINH, 4

1) MPOMEKYTKH MOHOTOHHOCTH;

¢) HanOoJIbIlIee ¥ HAMMEHBIIICE
3HA4YCHUS (PYHKINU;

’K) 00J1aCcTh 3HAYEHUH (PYHKIIUH.

Ad4. Cpenu 3a1aHHBIX PYHKIIUNA YKOKUTE HEYCTHBIC.

Dy=2¢  2y=>; 3)y=sx
X
A) 1)u3); b) 2); B) 2) u 3); I 3).
2
B. Haiigute obnacts onpeneneHus yHKIUN Y = 2(+ xS) .
X(X —

C. IMocrpoiite rpaduk GpyHkuun y =x*>—2x + 1 M yKakuTe ee CBOMCTBA.

Kpurepuu ouneHku

3agaHus bael [Tpumeuanue
Al - A4 10 Kax 1l mpaBriibHbBIN OTBET 1 Oarmn
B 2 Kaxx bl mpaBuIbHBIN OTBET 2 Oasuia
C 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcuMaibHbIN 0ast 3a padoty — 15 6anjioB

IIkana nepeBoaa 0a/I0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUS
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xopo111o) 13-12
« 3» (YIIOBJIETBOPUTEIILHO) 11-10
« 2 « (HeYIOBJIETBOPUTEIILHO) menee 10
OT1BeTnI
1 Bapuanr 2 BapuaHt
Al |B)3 A)l
A2 |B)x> % b) x<3




a) xe[-3:5]; 6)-2; 4; B) y> 0 nipu
xe(-2;4); y<0mpu xe[-3;2)u(4;5];
I)Xmax = 0,25 Xmin = 1; 1) (1) 0 npua

A3 | xe[-30]ui;2]; d Yupu xefo1]u2:;5];
€) Yuans = 05 ¥ nanv = - 1;

a) xe[-3:4]; 6)-2; 1;B) y> 0 nipu
xe[-3;-2)u(1;4]; y <0 mpu xe(-2;1);
MXmax = 25 Xmin = - 1; 1) & T npn
xel[-1;2]u(3;4]; d L npu
xe[-3-1]u2:3];

}K) ye[_1;6]; C) yHaI/I6:2;yHaI/IM:-3;
x) yel-3;2];
A4 |b)1 B) 2)u 3)
B |x=#0;x#1; X #0;x#5 ;

y=x*—4x+3=(x-2)7-1

xe R;2) ye[-1;+]; 3) bynkuus
oOmrero Buaa; 4) y > 0 mpu
xe(—oo;l)u(3;+oo);y<0HpI/I xe(l;3);
5)d T npu xe[2;+0); ¢ L mpu
xe(—oo;2];

y=x>-2x+1=(x—1)
)xe R;2) ye[-0;+x]; 3) Qynkuus
obmiero Buaa; 4) y > 0 npu Bcex x
kpome 1;5) d T mpu xefl;+);

G dupu xe(-o;1];

CamocrositeibHast padora Ne 3

IToxa3aTejbHbIE YPAaBHCHUA H HEPABCHCTBA.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroImuxcs.

1 BapuaHT

Yacmv A

Al. YkaxuTe IpoMeXyTOK, COJIEpK AUl KOPEHb YPAaBHEHUS 2" =8

D (0x); 2) (12); 3) (2;3]; 4) (3:4).
A2. Pelnre HEPaBEHCTBO 55 5
1) xeR; 2) pElLIeHuii HET; 3) (-10); 4) (= o0;=1) U (0;40).
ny_t
A3. Pemute HEpaBEHCTBO 2] T 128
1) (—oo;7]; 2) [7;+oo); 3) [—7;+oo); 4) (—oo;—7].
A4. Pemire ypaBHEHHE 77 -14.7" =5
1)-1; 2) 7 3) 1; 4)35 .
Yacmos B.

1
2

x=3
B1. Vkaxure nHauOoinpliee LeJI0€ peIIeHHEe HEpaBEHCTBA (—j =16

2
B2. Haiinnte KOpHU ypaBHEHUS 37 -4.3"+3=0.Ecm MOJIYYMJIA 1BA KOPHSI, TO B OTBETE




BITMIIUTEC UX IMPOMU3BCACHUEC, €CCJIU OJUH, TO €TI0 3allMIIUTC B OTBCT.

Yacmo C.

o x=3
C. Haitinute Bce uemnble pelleHus HepaBeHCTBa | <777 <49,
2 BapuMaHT

Yacme A.

Al. YKakuTe POMeKyTOK, COAEpsKaIIUii KOpeHb ypaBHeHus 3 =9

1) (0:1); 2) (1:2); 3) [2:3); 4) (3:4).

A2. Pemnte HepaBenctBo 0,27 < - 0,04
1) xeRr; 2) pelIeHuil HET; 3) (-10); 4) (—oo;=1)U(05400).

A3. Pemure HEpaBEHCTBO [%) < L

- 243
1) (—00;5]; 2) (—00;81]; 3) [5;+oo); 4) [—5;+oo).

A4. Pemmute ypaBHeHue 2 —2% =120
1)0; 2)3; 3) 12; 4)-3.

Yacmo B.

x—2
Bl. Ykaxxure Haubonblliee 1eI0€e pelieHre HepaBEeHCTBA (%) >27.

2x X
B2. Pemute YpaBHCHUA 5 + 5 = 2 . Ecn IMOJIYYHJIN ABa KOPHA, TO B OTBCTC BIIMIIUTE UX
IIPOU3BCACHUE, €CIIU OAMWH, TO €ro 3allMIINUTE B OTBECT.

Yacms C.

1

. _ -3
Cl. Haiinute Bce 1enble pelIeHUs HEPaBEHCTBA 7 <77 <49,

Kpurepuu ouenku

3agaHus basel [Tpumeuanue
Al - A4 4 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasn
B1 -B2 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
C 3 Kaxx bl nmpaBuiibHBIN OTBET 3 Oasia

MaxkcuMmanbHbIi 6at 3a paboty — 11 6ans10B



IlIkaJia mepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 0a/1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIIMYHO) 11-10
« 4» (xopo11io) 9-8
« 3» (yAOBIJIETBOPUTEIHHO) 7-6
« 2 « (HEYJIOBJIETBOPUTEIIHHO) MeHee 6
OTBeTbI
1 BapuanT 2 Bapuaunt
Al |x=3;3)(2;3]; x=2;3)[2;3);
A2 | )xeR; 2) pellleHHIl HET;
A3 (x> 7; 2) [7:+); x> 5; 3) [5¢400);
A4 | 1)x=-1; 2)x= 3;
Bl < - 1, HauOoJbIIIEE LIENOE x < - 1, HanOoubIIIEe 1eI0e
emeHue x =— 1. emieHue x =— 1.
B2 [x;=0;x=1;0-1=0 x=0;
C |3<x<5;x=34. 2<x<5;x=2;3:4.

CamocrosiTtesibHast padora Ne 4

Jlorapupmuyeckue ypaBHEHHUS U HEPABEHCTBA.

Hean: npoBepka 3HAHUN M MPAKTUYECKUX YMEHHUI OO0YyYaromuxcs.

1 BapuanT

Al. YopocTuTe BbIpakeHue W Hatu x: Ilgx=1g8+21g5—-1g10 -1g2

1)10; 2) -1; 3)-10; 4)0.
A2 Haliqute KOpeHb ypaBHEHHS

DL 21 3)-10; 4 Z.

log ,(3x +1)=3

A3. YkaxuTe IpOMeKyTOK, KOTOPOMY MPUHALJIEKUT KOPEHb YPABHEHHUS

logs (4—x)+logs2=1

D(-3;-1)2)(0;2)3)[2;3];4)[48]

A4. Haitnure cymmy KOpHe# ypaBHeHUs log, x° = log,(9x — 20)

)-13;  2)-5;  3)5  4)9.

AS. Pemute HepaBenctBo logs(4 —2x) =1

1) (-00;0,5];2) (-00;2];3) [2;+00);4) [ 0,5, + 0).

B1. Pemute HepaBencTBO logx(3x+2) = log (x—1)




(1 +0); 2)(—00;—% 13)[-1,5; —§]§ 4) permentii Her.

B2. Pemnte HEepaBeHCTBO log, (6 —3x) > - 1
5

1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haiinure 4YuciO LENbIX OTPUIATENBHBIX pEUICHUH  HepaBeHCTBa
lg(x+5)=< 2-1g2
1)5; 2)4; 3) 10; 4) HU OJTHOTO.

2 BapHMaHT
Al. YopoctuTh BblpakeHue W Haté x: lgx=I1g12-1g3 + 2lg7 -Igl4
1)14; 2) -1; 3)-10; 4)0.
A2.Haiinute KopeHb ypaBHeHUA logs(2x-4)=2
1) 11; 2)14,5; 3) -10; 4) %

A3. YKaxuTe NpoMeKyTOK, KOTOPOMY PUHAICKUT KOPEHb YpaBHEHUS
10g0,4 (5 —2x ) — 10g0,4 2=1
1) (-00;-2);2)[-2;1];3)[ 152 ];4) (25 +o0).

A4. Haiinute cymMMy KopHelt ypaBHeHus Ig (4x—3)=21gx
1)-2; 2) 4; 3) -4; 4) 2.
AS. Pemute HepaBeHcTBO logg (5 —2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + 00).

B1. Pemute HEpaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

D @Git0):2) (<0i—3 13 [-15 — 1 4) pemennii er,

B2. Pemte HEpaBeHCTBO log, (1—-1,4x) <-1.
3

1) (0,5; +o0); 2)(-00;—2); 3)(L,4;2); 4)(0,57).

C. Haiinutre 4ucio wLenblXx pemieHu  HepaBeHCTBa logs (x -2) < 1
1)5; 2)4; 3)6eckoHeuHo MHOTO; 4) HU OJTHOTO.

Kpurepuu oueHnku

3agaHus bauel [Ipumeuanne

Al - AS 5 Kaxx bl npaBuiibHBIN oTBET 1 Oamn




B1 -B2 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia

C 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcumanbHbIi 6awt 3a padoty — 12 6ans10B

IIkana nepeBoaa 0a/I0B B 0OTMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUSI
OTMETKH
« 5» (OTINYHO) 12-11
« 4» (xopo11io) 10-9
« 3» (YIIOBJIETBOPUTEIILHO) 8-7
« 2 « (HEeyIOBJIETBOPHUTEIIBHO) MeHee 7
OTtBeTbI
1 Bapuanr 2 BapuaHt
Al |1)10 1) 14
A2 |4 % 2) 14,5
A3 |x =2;[2;3]1(3) x =2,1;(2;+ o) (4)
Ad |x; =4; x =5, 4+5=09;(4) x;=1; x> =3; 1+3=4;(2)
A5 |x e (-2;0,5](1) x e (-00;-1,5)(1)
Bl |x e (1; +0) (1) x e (3; +o) (1)
By ¥ EAO) xe(m-2)Q)
Cl |xe(-5;45], x=-4;-3;-2;-1.(2) xe (2;7], x=-3;4,5,6;7.(1)

CamocrositeibHass padora Ne S
Tpuronomerpuyeckue npeodpa3oBaHusi BbIPAKEHHI.

Hean: mpoBepka 3HAHUN W MPAKTUYECKUX YMEHHH OO0Yy4YarOIIUXCH.

1 BapuanTt
Al. Beruucaure: sin 30°
10.5: 21 RPN ES
2 2
17
A2. Ha kakoM u3 yepreskeii n300pakén rpaduk dymki €05 + Z)
Puc 1 Puc 2

N, [\ N N

\ \ \ \ , LT N N /TN
o 25/ | 4Js/g o L 1.11/2 2 P / M s —1(&51(/1 1fs —n\ﬂs o 11(\ j(z

V V V V




Puc 3 Puc 4

A3.Haiinute 3nauenue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) -4 3)6; 429
A 4. YrnpocTtute, UCTIONBL3Ys (HOPMYJITBI IPUBEICHHS: cos(m-a)-cos(2m-a)+cos?a
1) 2cos?a;  2)1; 3)0; 4)2sin’a.

AS. Tloctpoiite rpaduk QyHKIMU y = 3sinx W yKaXUTe 00JacCTh ONMpPEHeICHUs
U 00JIacTh 3HAYCHUU (YHKIHH.
A6. Omnpenenute 3HaK BbipaxeHus: sinl10°-cos 110°

1)+; 2)-; 3)0; 4) HEeT BEpHOT'O OTBETA.

B. [Ilo 3amanHOMY 3HAYEHUIO TPUTOHOMETPUUECKON (QYHKIIMH, HAAUTE 3HAUCHUE
. T
ctg a, ecnu sin 0=0,8 u E< o<T.

C. JlokaxxuTe TOXKIECTBO:

- 2
2sin” «

oo (cos’a _sin®a) 8%
2 BapHMaHT
Al. Beruucnure: cos 30°
1)0,5; 2) 1; 3)?; 4)%.

17
A2. Ha xaxoM u3 ueprexeii n300pakéH rpaduk GyHE cos(x — Z)



\ \ \ \ , LT W N, /TN AN
i —3f5n 2 —251:/—:1 -1f5m n —UST[/D 0fn koLl n/in el 2 = 'n/ ;‘{ —3pm _“\\257‘_}‘( e _“\an_}/ o 1”\“_}{ 2p% 3“\{“_.
Y )4 ) v
Puc 1 Puc 2
'/_-\ A \ //-_—\ A \ RN / N r-\\ - ’_-\\
4n 3f5n \{L—ZS)/—:I -1f5n \;J:\_—Ds}/lu 0.fn \kl.}/in 2.5 \SKS}/ 11\\3511){ Zilm —‘ﬂ\S‘ﬂjl I \n){ L ba 2“\“_}{ ibr
Puc 3 Puc 4

A3.Haiigute 3nauenue Beipaxkenus: 2 cos 30°- 6 sin 307 - ctg 30° + 9 tg 45°

D4 2) -4 3)6;  42%)
A 4. YopoctuTte, ucnoib3ys GopMyIibl IPUBEICHUS: sin (n—oc)-cos(% - a)t+cos*a
1) 2cos?a;  2)1; 3)0; 4)2sin?q.
AS. Iloctpoiite rpaduxk ¢yHkuuu y = 1+ cosx U YKaXuTe O00JIaCTh OIpeeeHus

1780
MHOKECTBO 3HAUCHHU (PYHKIIHU.
A6. OnpenenuTte 3HaK BeipaxeHus: sinl00°- cos 100°.

1)+; 2)-; 3)0; 4)HEeT BEpHOI'O OTBETA.

B. [Ilo 3amanHoMy 3HAYEHUIO TPUTOHOMETPUUECKON QYHKIIMHU, HAWIUTE 3HAaUCHUE /g 0,
V3
eciu cos o= 0,8 1 5< o<

C. JloxaxuTe TOXICCTBO:

2cos’ o -tgax

- = - tg20
sin® ¢ — cos® « &
Kpurepuu ouenku

3amaHus banner [Tpumeuanne
Al - A6 6 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasn
B 2 Kax b1l mpaBmibHBIN OTBET 2 Oayuia




C | 3 | Kaxkiplit mpaBHIIbHBINA OTBET 3 Gauia

MakcuMainbHbIi 0ait 3a padoty — 11 6anjioB

HIkana nepeBoaa 60a/1JI0B B 0OTMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUSI
OTMETKH
« 5» (OTINYHO) 11-10
« 4» (xopo1iio) 9-8
« 3» (YIIOBJIETBOPUTEIILHO) 7-6
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 6

OTBeTHI K KOHTPOJILHOI padoTe

1 BapuanT 2 Bapuaunt

Al 105 3) %
A2 | puc4 puc 2
A3 |14 3)6
A4 [3)0 2) 1
AS |[xe Ry e|-3;3] x e R;y e [0;2]
A6 |2)- 2) -

3 3
B 3 s
C | Ucnoas3yem popmynsl aBoitHoro yrina | Mcnonb3yeM (hopmynnbl ABOWHOTO yria

CamocrositesibHast padora Ne 6

Tpuronomerpnyeckue ypaBHeHHUs] U HEPpaBeHCTBA.

Hean: npoBepka 3HAHUN M MPAKTUYECKUX YMEHHUH OO0YyYaromIUXCH.

1 BapuaHT

Al. arccosa HMEET CMBICI, €CIIN:

a)ac[0;n]; 0)ac[-1;1];

B)ae[-—;

(L

]; 1)ae(-1;1).

o

2 >

A2. Pemiennem ypaBHeHHs cos x =0 SBIIIOTCS:

a)x=g+2nn,neZ; 0) x=nn,neZ; B)x=g+nn,nez; r)x=n+2nn,

ne”.

A3. Berunucnute: arcsin 0 + arctg +/3




a)0,5; 6) 1; B)g; r)%.

A 4. YpaBHeHue 2tg x = -3:

a) UMeeT OJHO pelleHue; 0) He UMEET PEIICHHS; B) UMEET JIBa PCILICHMUS;
') UMeeT OECKOHEUHOE MHOXKECTBO PEILICHMIA.

AS. YpaBHeHHe Sin x =3 pmeer pEUICHHUS:
2

a)x=(-1)ng+2nn,nez; 6)x=(-1)n§+2nn,nez; B)x=(-1)n§+nn,nez;

)X =(-1)“%+nn, neZ.

B. Pemure ypaBHEHUsA:

a)cos(f—£)=£; 6) sinx—3cosx—3=0; B)1+sinx=0.
2 7 2

C. Pemute HepaBeHCTBA:

a) sinx 2%; 0) c052x<€

2 BapHUaHT

Al. arcsina WMEET CMBICII, €CJIH:

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

|

A2. PelieHueM ypaBHEHUS C€OS X = - | SBISIIOTCS:
T T
a)x=5+2nn,neZ; 0) x=nn,neZ; B)x=5+nn,neZ; r)x=n+2nn,
neZ.

A3. Berunciure: arcos 0 + arctg 1
3z
0,5; 6) 1; Z, =,
a) b ) > B) 3 b r) 4

A 4. YpaBuenue ctgx -4 =0:

a) IMEET OJHO pelIeHHe; 0) He UMEET PEIICHUs; B) UMEET JBa PEILICHHUS;
') UMeeT OECKOHEYHOE MHOKECTBO PEIICHUI.

3

AS. YpaBHeHHe Sin x =7 MMEET PEIICHUA:



a) x =(-1)“%+2nn, neZ; 6)x =(-1)n§+2nn, neZ; B)x=(-1)" g—knn, neZ:

)X =(-1)ng+nn, neZ.

B. Pemure ypaBHEHUsA:

a) sin(§+%)=%; 0) cos’x—4sinx—1=0; B) 1 +sinx=0.

C. Pemte HepaBeHCTBa:

\3

a) COs X 27; 0) sin2x>-—

2

Kpurepuu ouenku

3amanus banner [Tpumeuanne
Al - A5 5 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasn
B 6 Kaxx bl mpaBuIbHBIN OTBET 2 Oasuia
C 6 Kaxprit npaBmibHBIN OTBET 3 Oaia

MaxkcumanbHbli 6aut 3a padboty — 17 0ajioB

IlIkaJsa nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 0a/1,10B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIINYHO) 17-16
« 4» (xopo1io) 15-14
« 3» (y1OBJIETBOPUTEIIHHO) 13-11
« 2 « (HEeyIOBJIETBOPHUTEIIHHO) MeHee 11
OT1BeTnI
1 BapuanT 2 Bapuant
Al |0) 0)
A2 | B) T)
A3 | B) r)
A4 | 1) r)
A5 |B) B)
B a)x=i§+27” +4nn, neZ, a)x=(-1)“§-2?ﬂ + 2nn, neZ,




0)x=mn+2nn, neZ; B) x=—%+ 2nn, |0)x=0+nn,neZ;n) x=—%+ 27n,
nel. ne/
a)%+27m3x£5?ﬂ+27zn,nez; a)—£+27m£xs%+27m,nez;
C
0) %+m<x<%’+7m,nez. 0) —%HanxS%ZHm,neZ.

CamocrositeibHass padora Ne 7
IMapajiebHOCTH B NMPOCTPAHCTBE.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 0O0ydaroImuxcs.
1 BapuanT

Yposens A.
l.Hanucats 0003HaueHUE MOPSIMBIX.
2.Hanucats 0003Ha4eHUE OTPE3KOB.
3.Hanucarb 0603HaYeHHUE YTIIOB.
4. HanucaTth 0003HaY€HUE TUIOCKOCTEH.
5.CKOJIBKO IUIOCKOCTEW MOKHO ITPOBECTH YEPE3 OJIHY MPSIMYIO?
6.CKOJIbKO IJIOCKOCTEN MOKHO IMPOBECTH Y€pe3 ABE NMapasuielIbHbIC MPAMbIE?
7.CKOJIBKO IUIOCKOCTEW MOKHO ITPOBECTH Yepe3 JIBE MepeceKaromuecs npsimoie?
8. CKOJBKO MIIOCKOCTEN MOKHO MTPOBECTU YEPE3 JIBE CKPELIUBAIOLIUECS MPSIMBbIE?
9. [IpsiMble a u 6 mapaieNnbHbl TpsiMoii ¢. Kak pacmosnokeHbl Mexay coOoi psiMbie a U 7
10./IBe mi1ocKoCTH MapauieabHbl OHOM npsMoi. [lapannenbHbl 11 OHU MEXKITY cO00i?
I1.1Inockocth a | B, a xy= a, xy= 6. UTO MOXXHO CKa3aTh O MPSIMBIX a U 67

12.V tpeyronbHuka ocHOBaHUE paBHO 18 cMm. UeMy paBHa CpelHssl IUHUSL TPEYTroJibHUKA?

13.CtopoHbl OCHOBaHUSA Tpaneuuu paBHbl 12cM 1 7cMm. UeMy paBHa CpeiHss TUHUS Tpaneuu?

14.Y naHHOTrO 4EThIPEXYrOJbHUKA ITPOTUBOIIOIOKHBIE CTOPOHBI PABHBI U ITAPAJLIEIbHBI.
Juaronanu paBHel 15cMm 1 13 cm. SIBaseTcs M 4eThIpEXyroJbHUK IPSIMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T He nexaT B OJHOW IUIOCKOCTU. MoryT i npsimeie KM u PT
repeceKaTbes?

OtBer 000OCHOBATH.
16. CxemaTuyHO M300pa3uTh MNIOCKOCTh B BUJIE Mapajuiesiorpamma. BHe ee mocTpouThb
OTpE30K AB,

HE mnapajuiesbHbIN eid. Uepes KoHIbI oTpe3ka AB u ero cepeauny M npoBecTH
MapajuliesIbHbIE MPSMBIE,

[IEPECEKAIOIINE TUIOCKOCTh « B TOUYKax 4;, B;u M;. Hantu nnuny otpeska MM, ecinu
AA - 13 M,

BB=T7wm.



Yposens C.

17. Jlansl nBe mapajjielbHbIE IUIOCKOCTA W HE JieKallas MexXIy HUMH Touka P. J[Be
MpsSIMbIE,

MPOXOJAIIME Yepe3 TOUKY P mepecekaroT OJMKHIOW K TOuke P IJIOCKOCTh B TOYKaXx
A;n A,

a JAJpHIOK B TOYKax B; u B, coorBercTBeHHO. Haniqure mnuny otpeska BB, , ecinu
A 1A 2= 6 cM

u PA] IA1B1:332.

2 BapHaHT

YposeHs A.

1. Hanucath 0603HaYeHUE TIIOCKOCTEH.
2.HanmcaTth 0003HaueHUE MPAMBbIX.
3.Hanucats 0603HaYEHHUE YTIIOB.
4.Ha3oBuTe OCHOBHbIE (UTYpPHI B MPOCTPAHCTBE.
5.CKOJIBKO IIOCKOCTEN MOKHO MPOBECTH YEPE3 TP TOUYKU?
6.MoryT 5nu mpsiMas ¥ IJIOCKOCTh MUMETh JIBE OOIIME TOYKHU?
7.CKOJIBKO IJIOCKOCTEH MOKHO IPOBECTH YEPE3 MPSMYIO M HE JIEKAIYyK0 Ha HEW TOUYKy?
8. CKOJIbKO MOXKET OBITh OOIIMX TOYEK y MPSAMOW U TUIOCKOCTH?
9. Bcerma s yepe3 JBe MapajuieiIbHbIE NPSMBIE MOKHO NPOBECTH IIIOCKOCTH?
10.BepHO 1M, YTO IUIOCKOCTH MapajuIeibHbI, €CIIM MpsMas, JexKallas B OJHOM IUIOCKOCTH,
napajienabHa

JIpyroM miaockoctu??
11.Ilnockocts a || B, nOpsimMas m J€XKUT B IUIOCKOCTH o. BepHo mu, 4yTo mnpsiMas m
napajjienbHa

mockoctu 3?
12.Y tpeyronbHrka ocHOBaHKE paBHO 10 cM. Uemy paBHa CpeiHsisl JUHUS TPEYTrOJIbHUKA?
13.CTOopOoHBI OCHOBaHUA Tparneuuu paBHbl 13cMm u 4cM. Uemy paBHa CpeAHss TUHUS Tpareuu’?
14.BepHO 1M, 4TO €ciii  JBE CTOPOHBI TPEYTrOJbHUKA IIApAJUIEIBHBI IUIOCKOCTH O, TO U
TPEThSI CTOPOHA

TPEYrOJIbHUKA NapaJlJIesibHa IIOCKOCTH 0.7

Yposens B.

15. llpsameie EN u KM He nexar B OZHOM MIOCKOCTH. MoryT mu npsimeie EM u NK
nepecekarbes?

OTBeT 0OOCHOBATH.
16. CxemaTuHO M300pa3uTh IJIOCKOCTh o B BUE MapajuienorpaMma. Bue ee moctpoutsb
OTpE30K AB,

HE IapajulesbHbIM €. Uepes KoHIbl oTpe3ka AB u ero cepenuny M npoBecTu
napajuieabHbIE MPSMBIE,

IIEPECEKAIOIINE TUIOCKOCTh « B TOUYKax A;, B; u M;. Hantu nnuny otpeska MM, ecinu
AA=3 M,

BB=17 M.

Yposens C.



17. Jlansl nBe mapajielbHbIE IUIOCKOCTH M HE JiexkKallas MexXay HUMH Touka P. JIBe

MpsiIMBIE,

MPOXOSIINE Yepe3 TOUKy P mepecekaroT OJMKHIO K TOYKe P IJIOCKOCTh B TOYKAX

A] 154 A25

a JAJIBHIOK B TOYKaxX B; u B> coorBeTcTBeHHO. Haninure nnmuHy ortpeska BB , ecnu

A]Agz 10 cm
u PA] :A1B1=2 . 3.

Kpurepun ounenku

3amanusa banner [Tpumeuanne
1-14 14 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasi
15-16 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
17 3 Kaxxp1ii mpaBuiibHBIN OTBET 3 Oasa

MaxkcumanbHbli 6aut 3a padboty — 21 6aJ

IIkana nepeBoaa 0a/I0B B 0TMETKH

OTMeTKa Yucmo 6a1510B, HEOOX0AUMOE IS OJTYYEHH S
OTMETKH
« 5» (OTINYHO) 21-20
« 4» (xopo1iio) 19 - 17
« 3» (YyAOBJIETBOPUTENBHO) 16 - 15
« 2 « (HEeyTOBJIETBOPUTEIIBHO) MmeHee 15
OTBeTbI
1 Bapuanr 2 Bapuant
1 |AB,ab a, f, (ABC),..
2 | AB,CD,.. AB, a,b
3 | ZABC, 20, q,1, /ABC, 20, a, 1,
4 |a,p, (ABQO),. TOYKA, MpsMasi, IIOCKOCTh
5 | HHUCKOJIBKO OJIHY
6 |omHy HET
7 |omny OIHY
8 |Hu omHOM OJIHY, MHOT'O, HU OJTHOM
9 | mapajuielbHO na
10 |u ma, u HET HET
T | b na
12 |9cm Scm
13 19,5¢cm 8,5 cMm
14 |ner na
15 | KM ckpemubaercs ¢ PT EM cxpemmBaercs ¢ NK




16 |10 cm 10 cMm
17 {10 cm 25 cMm

CamocrositeibHast padora Ne 8
Ilepnenauxkyasp 1 HakJI0HHasi. CBOMCTBA NMEPHEHAUKYJISIPHOCTH NPSIMOIl U IJIOCKOCTH.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0yYaroImuxcs.
1 BapuaHT

Yposens A.
Omeemdv Ha npeodnodrcenHvlie 60npocyl. B kaxcoom omeeme 000CHYIl C8010 MOUKY 3PEHUA.
1. MoryT 1 CKpeluBaroIrecs IpsiMble ObITh MEPIEHIUKYISIPHBIMU?
2. Kakue mMexy co0oil 1Be MpsiMble EPIEHAUKYJIISIPHBIE K OJTHOM MIIOCKOCTH?
3. MoryT 51 ObITh L k oxHoI OCKOCTH f1BE CTOPOHBI OJIHOTO TPEYTOJIbHUKA?
4. Ilpamas L x oxmoit u3 JBYX TI€PECEKAIOIUXCs TIOCKOCTEH, MOXKET JIM OHA OBIThH L
Jpyroi
IJIOCKOCTH?
5. Eciy B IIOCKOCTH - Kk 0HOi PsIMO, KAKOBBI OHU MEKTy CO00i?
6. CKOJIbKO HAKJIOHHBIX MOYKHO ITPOBECTHU U3 OJTHOM TOYKHU K MIIOCKOCTH?
7. MOXeT i yroyi MeXy NpsSIMOM U TUIOCKOCThIO ObITh paBeH 70°?
Yposens B.
Pewume 3a0auu.
8. [lepexnannHa AJWHOM 5 M JIGKUT CBOMMH KOHIIAMHU Ha JBYX BEPTUKAJIBHBIX CTOJI0AX
BBICOTOU 3 M
u 6 M. KakoBO paccTosiHue MexXJay OCHOBAHHUSIMU CTOJIOOB?

9. VI3 TOYKM K IIOCKOCTH IPOBEICHBI JBE HAKJIOHHBIC, pAaBHBIE 5CM U & CM.
[Ipoexnus ogHOM U3 HUX Ha 3 cM Oosblie apyroi. Haiiaure mpoexkiuyu HaKJIOHHBIX.

Yposens C.
10. PaccrosiHne OT TOYKM M 10 KaXXI0M M3 BEPIIMH MPABUIBHOTO TpeyrojbHuka 4BC paBHO

4cm. Hanioure paccrosiaue ot Touku M 1o mockoct ABC, ecnmu AB = 6¢m.
a) 4cm;
0) 8cwm;

B) 6¢CM;

A O B ) 2cM.

2 BapuaHT
Yposens A.
Omeemdv nHa npeonodrcennvlie 60npocyl. B karxcoom omeeme 000CHYIl C6010 MOUKY 3PEHUA.



1. Kak pacnosioskeHbl Ipyr K Apyry péopa, BBIXOIALIME U3 OAHON BEPILIUHBI KyOa?
2. Ecnu onHa u3 ABYX NapajuledbHbIX NPSAMBIX NEPIEHIUKYJIAPHA K IUIOCKOCTH, OyJeT I
BTOpas mpsmas,

TOXKE MEPIECHINKYIISIPHA K 3TOU IIJIOCKOCTH?
3. MoryT 1 ObITh =~ K OJTHOM MJIOCKOCTH JIBE€ CTOPOHBI Tpareuun?
4. Yto Ha3bIBAIOT PACCTOSHUEM OT TOUYKH JI0 TIJIOCKOCTH?
5. CKOJIBKO NMEepNEHANKYISIPOB MOMKHO IMPOBECTU U3 OAHOW TOYKH K MJIOCKOCTH?
6. MOXeT 11 IEPIeHAUKYJISIp OBITh JUTMHHEE HAKIIOHHOM , MPOBEAEHHOM U3 ITON e TOUKH?
7. MoOXeT 1 yrojl MeXly MpsSIMOM U MJIOCKOCThIO ObITh paBeH 120°7

Yposens B.

Pewiume 3aoauu.
8. Kakoll IMHBI HYXXHO B34Th NEPEKIATUHY, YTOOBI €€ MOYKHO OBLIO MOJIOXKUTH
KOHIIaMU Ha JBE

BEPTUKAJIBHBIE ONOPbI BBICOTOM 4 M M 8 M, IOCTABJIEHHbIE HA PACCTOSAHUU 3 M OJHA OT
apyrou?

9. I3 TOUYKM K IUIOCKOCTH IPOBEJICHBI JBE HAKJIOHHBIC, OJHA M3 KOTOPBIX Ha 6 CM JJIMHHEE
Ipyrou
[Ipoekium HaKJIOHHBIX paBHBI 17 cM u 7 cm. Haliiure QiMHBI HAKJIOHHBIX.
Yposens C.
10. Paccrositnue ot toukn K 10 kaxnod u3 BepuinH kBaapata ABCD paBHo Scm. Halinure

paccrostue oT Touku K 10 mnockoctu ABC, ecitu AB =342 cm.
a) 4 cm;

B 0) 42 cM;

B) 2CM;

D C r) +/34cM.

Kpurepuu ouenku

3agaHus bauel [Ipumeuanne
1-7 7 Kax1p1il mpaBWJIbHBIN OTBET 1 Oan
8-9 4 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
10 3 Kaxx bl mpaBuiibHBIN OTBET 3 Oasia

MakcuMaibHbINM 0ait 3a padoty — 14 6anjioB

IIkana nepeBoaa 0a/I0B B 0TMETKH

OrmeTka Yucsi0 62,108, HEOOXOAUMOE LIS OJTYYCHHUS
OTMETKH
« 5» (OTINYHO) 14-13
« 4» (xopo111o) 12-11
« 3» (YyIIOBJIETBOPUTEIILHO) 10-9
« 2 « (HEeyIOBJIETBOPHUTEIIBHO) MeHee 9




OT1BeTnI

1 Bapuanr 2 Bapuant
1 a 1
2 || 2
3 | Her na
4 | Her JUIMHA TIEPIEHIUKYJIIsIpa
5 | OIIHY
6 | MHOXECTBO HET
7 |nma HET
8 4 m S5m
9 S5cmu 8 cMm 17 cmu 23 cMm
10 |r)2cMm a)4 cm

CamocrositesibHast padora Ne 9

Koopaunarel B nmpocrpancTie. J[eCTBUSA HaJ BEKTOPaAMM.

Iean: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.

3amosiHMTE NMPONMYCKH.

1 BapuaHT
YpoBens A.

1. BekTOpoM Ha IJIOCKOCTH HAa3bIBAETCH ...

2. Bekrop uzo0paxaercs ...

3. Moaynem BEKTOpa Ha3bIBAETCH ..

4. JIBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS IPOTUBOMOJIOAKHO HAITPABIECHHBIMHU, €CIIH ...

5. IIpu yMHOXXE€HUM BEKTOpA HA YUCIIO ...

6. /IBa BEeKTOpa CUMTAIOTCS PaBHBIMU, €CIIH ...

7.HyneBor BEKTOp KOJUIMHEAPEH

BEKTOPY.

........

Yposens B.

8. Haiinute KoopIMHATHI BEKTOPa > ecu A(5;-1;3) u B(2;-2:4).

9.JlaHbI BEKTOPBI > f3;1; -2} u—{1;4;, -3} HaI\/'II[I/ITe‘—;_A
¢ 2 c

10.Jaubr Touku A (0;0;2) uB (1; 1;-2). Ha ocu OV naiigute Touky M ( 0; y; 0),

PaBHOYJAJIEHHYIO OT

touek A u B. Touka O — Hayano KOOpAUHAT.

11. SABnsrorcs 1 BEKTOPBI R

2),E(6;1;1)?

Ypogens C.

— KOLTURedpPHEIMU
CE ’

ecmu  A(5;-1;3) ,B(2;-2;4),C(3;1; -



Yposens A.
3anosiHUTE NMPONMYCKH.
1. BekTopoM B MpOCTPaHCTBE HA3BIBAECTCH ...

2. BexTop o6o3Hauaercs ...

3. JlnuHol BeKTOpa Ha3bIBAETCH ...

4. JIBa BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAIIPABJICHHBIMH, €CJIH ...
5. lnst TOro, 4TOOBI CIIOKUTH J1Ba BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAETCHA ...

7. JIBa BEKTOpA HA3bIBAIOTCA KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.Haiinute KoopIMHATHI BEKTOpa —,eciu C(6;3;-2) u D(2;4;-5).
9.J1aHbl BEKTOpHI — {5; —1; 2} U > {3;2; -4} Haﬁz:me‘e_ ;}‘-

10. Jaubr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ waitnute touky M ( 0; 0; z),
PaBHOYIAIEHHYIO
oT Touek A u B. Touka O — Hayasio KOOpAUHAT.

Yposens C.

11. SBnsitoTCS M BEKTOPHI Ry ﬁ ROLIUREdDRELMU ecin C(5;-1;3) ,M(2;-2:4), A(1;-2;3)u B(-

5;-4;5)?

Kpurepuu oueHnkun

3amaHus banner [Tpumeuanne
1-7 7 Kaxnp1il mpaBmiibHbBIN oTBET 1 Oarmn
8-10 6 Kaxaplii mpaBHIIbHBIN OTBET 2 Oasuia
11 3 Kax1p1il npaBWIbHBIN OTBET 3 Oasia

MakcuMalbHbIN 0ait 3a padoty — 16 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yucso 60a/1510B, HE00X0AUMOE ISl TOJTYYeHUS
OTMETKH
« 5» (OTIIMYHO) 16 - 15
« 4» (xopo1iio) 14 -13
« 3» (yAOBJIETBOPUTEIHHO) 12 -10
« 2 « (HeYJIOBJIETBOPUTEIILHO) menee 10




OT1BeTnI

1 Bapuanr 2 Bapuant

1 | HampaBJIEHHBIN OTPE3OK HaIpaBJICHHBIA OTPE30K

2 a,—> a,—>

3 | ;MHA BEKTOpa JUTMHA OTpe3Ka

4 | KOJUIMHEAPHBI M WX HANPaBICHHMs HE | MX HANPABICHNS COBNANAIOT
COBIAJAIOT

5 | HaOTO YHCIIO yMHOMNAIOTCA CJIOKHUTh UX KOOPAUHATHI
KOOPJIMHATHI BEKTOPA

G | OHM COHAIABIECHBI M MX JUIMHBI BEKTOp, Y KOTOPOr'0 Hayajo U KOHELl
paBHBI COBIAAAIOT

7 Tr060My OHM JIeXKAT Ha MapauIeIbHBIX MW Ha

OJIHOM TIPsIMOi

8 ZB:{— 3;-1;1} C_lj:{— 4;1;-3}

9 | 2b—c={5-2-1}]2b —d=30 d-2b ={-1;-510}|a 28| =126

10 |M(0; 1;0) M (0; 0; -1)

11 |He KoIIMHEapHBI KOJJTMHEAPHBI

CamocrositesibHasi pabora padora Ne 10
IIpousBoaHas.

Heab: nmpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0ydaroIuxcs.
1 BapuaHT

YposeHs A.
Al. Haiture f'(4), ecnm f(x) = 4/x 5.
1) 3; 2)2; 3)-1; 4) 1.
A2. YKaxuTe MPOU3BOAHYI0 (YHKIUU g(x)=x"+COSX.

3 3
1) 2x+sinx; 2) 2x—sinx; 3) %Jrsinx; 4) x?_ sin x.

o x—3 o
A3. YpaBHCHHE KacaTelbHOW K rpaduky QYHKIHH y= — B TouKeC abcrmccon xp= -3
X+

UMEECT BU:
1) y=7x+13; 2) y=Tx+15; 3) y=—7x+15; 4) y=—Tx+13.

Ad4. Teno ABMWXeETCs MO MPSIMOM Tak, 4YTO paccTOsHUE S (B METPax) OT HEr0 0 TOYKH B 3ToM
PAMOU
W3MEHSIETCS 110 3aKOHY S(¢)=3t—12t+7 (¢t — Bpemsl JIBUXKEHHs B ceKyHaax). Uepes
CKOJIBKO CEKYHI

MOCJIe Havaja JIBUKEHUS MTHOBEHHAasi CKOPOCTh Telsa OyJeT paBHa 72 m/c.
1) 16; 2)15; 3) 14; 4) 13.



Yposens B.
BS. Ha pucynke uzo0paxéH rpauk mHpOM3BOJHONW HEKOTOpPOH (GYHKIMHU y=f(x),
3aJITaHHOM Ha
npoMexyTke (- 3; 3). CKOIbKO TOUEK MaKCUMyMa HMeEeT PYHKIUS f(x) Ha 3TOM

MIPOMEXKYTKE?

L LN e
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B6. Haiinute yrinoBoit koddduimeHT kacaTenbHOM K Tpaduky (yHKIIUU
y=x"-2x"+3x—-13 BTOUKE X,=-1.

B7.Haiinure npousBoansie Gynkimit:  a) f(x)=(7x+4); 6) y=3e™ +2sinx.

Yposens C.
C8. Haiigure cyMMy TAaHT€HCOB YIVIOB HAKJIOHA KacaTelbHBIX K mapabone y=x" -9 B

TOYKax
IEpECCUCHUA Hapa60J'II>I C OChIO a6CHI/ICC.

2 BapuMaHT
Yposens A.
Al. Haiinure f '(16), eciu f{x) = 8/x 3.
1) 3; 2)2; 3)-1; 4) 1.
A2. YKaXuTe MPOU3BOAHYIO0 (YHKITUH g(x)=x"— sinx.

3 3
1) 2x+cosx; 2) 2x—cosx; 3) x?+cosx; 4) x?_ CoSX.

o x—3 o
A3. YpaBHCHHE KacaTeIbHOW K rpaduky QYHKIHH y= —,BTOuKe C abcrmccon xo = -3
X+

HMCET BHUA!
1) y=—5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno nBMXETCS MO MPSAMOM Tak, YTO PacCTOSHUE OT HAYaJIbHOW TOUKM H3MEHSETCS IO

3aKOHY
S(t)=t+0,4t> —6 (M), TIe {— BpeMs IBIKEHUS B CeKyHIaxX. Halaure ckopocTh Tena
yepes 10
CEeKyHJ TIOCTIE Hadayla JIBHYKEHHUS .
1) 10; 2)9; 3)8; 4)7.

Yposens B.
BS. Ha pucynke uzoOpaxéH rpaduk NpOU3BOAHOW HEKOTOPOHM (GYHKIHUU y=f(x),

3aJJaHHOU Ha
npoMexyTke (- 2; 2). CKOIbKO TOYEK MUHUMYMa UMeeT QYHKIHS f(x) HA ’TOM

MIPOMEXKYTKE?
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B6. Haiinute yrnoBoit ko3¢gduIMeHT KacaTelnbHOM, MPOBEACHHOW K Tpaduky
ynkmun y =x” +2x" +x* +1 B Touke x,=1.

B7.Haiinute nipousBoiubie GyHKIMA : a) f(x)=(4x+7); 6) y=x-1g3x.

Yposens C.
C8. Haiigure cymMmmy yriaoBeIX Ko3()(HULIMEHTOB KacaTelbHBIX K mapabone y=x’—4 B
TOYKaX
nepeceueHusi mapadosbl ¢ OChlo abciucc.

Kpurepuu oueHku

3agaHus basel [Ipumeyanue
Al - A4 4 Kaxx bl npaBuiibHBIN OTBET 1 Oasi
B5 - B7 6 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
C8 3 Kaxx bl mpaBuiibHBIN OTBET 3 Oasia

MakcumanbHbii 6at 3a padoty — 13 6ans10B

IIkana nepeBoaa 0a/I0B B 0OTMETKH

OtMmeTKa Yucsio 6a/U10B, HEOOX0AUMOE ISl TOJTYUYEHUsI OTMETKH
« 5» (OTINYHO) 13-12
« 4» (XopoI11o) 11-10
« 3» (YIOBJIETBOPUTEIIHLHO) 9-8
« 2 « (HEeyIOBIETBOPHUTEIIBHO) MeHee 8
OTtBeTbI
1 Bapuanr 2 Bapuant

Al |1(4) 1 (4)

A2 | 2x—sinx (2) 2x — cosx (2)

A3 |y=Tx+15(2) y=>5x+21(4)

A4 |t=14c(3) V(10) =9 m/c (2)

B5 | 1 touka, x,.,=1,8 1 Touka, X, =0

B6 |k=-7 k=16

g7 | 3507x+4)% ) 9e™ + 2cosx a) 12(4x + 7)%; 6) tg3x + 3;‘3

COS™ >X




| C8 | teas +tgon=6+(-6)=0 | tgay +tgon =4+ (-4) =0

CamocrositesibHasi padora Ne 11
Hccaenopanue GyHKUUM ¢ NOMOIIBLI) NMPOU3BOJTHOM.

Heab: mpoBepka 3HAHUI U MPAKTHUECKUX YMEHHUH 0O0ydaroImuxcs.
1 Bapuant

YpoBens A.
Al. CxoJbKO UHTEpBAIOB yObIBaHUS uMeeT QyHKIms f(x) = x> — 3x?
A.1. Bb.2. B.3. TI.Hwuoagaoro
A2. CKOJBKO KPUTHYECKHUX TOUEK uMeeT QyHKmus f(x) = x> — 9x? + 15x?
A.2. Bb.1. B.3. I'. Hu onnoit
A3. 3nauenne QyHKIMU y =—x> +4x +2 BTOYKE MaKCHMyMa pPaBHO...
A.0. Bb.2. B.6. T8.
Ad. Toukoii Mmakcumyma GyHKIMK f{x) = 16x° + 81x* — 21x—2 sBusercs...
A.—1. B35 B.-3. TI.-3)5.
Yposens B.

BS. lana ¢yukuus  f{x) = x> — 3x — 6. HaliiuTe NpPOMEXYTKM BO3DAacTaHUS M YOLIBAHHS

GyHKIUH.

Yposens C.
C6. Uccnenyiite ¢ MOMOMIBIO MPOM3BOAHON (QyHKIMIO  f(x) = x> —3x> —9x u
noctpoite €€ rpaduk.

2 BapuaHT
YpoBens A.
Al. CKOIBKO HHTEPBANIOB BO3pacTaHus uMmeeT QyHKIus f(x) = x> — 3x??
A.1. b.Humommoro. B.2. TI.3
A2. CKOIIbKO KPUTHYECKUX TOUEK uMeeT GpyHkuus  f{x) = x> — 6x*> +9x
A.Huopnoii. b.3. B.1. T.2.

A3. 3nauenue QyHkimu y =2x* - 8x+ 11 BTOUKE MHHMMYMa pPaBHO...



A.0. b.S5. B.2. T'3.

Ad. Toukoit MuaumyMa QyHKIMH f(x) = 16x° +81x*> —21 x— 5 sBngercs...

A b25. B.-3. TI.-1.

1
‘3
Yposens B.
BS. Jlana ¢ynkuus  f{x) = x° - 3x + 2. Haliiure NpOMEXYTKH BO3pAacTaHUs U yObIBAHMs
byHKIUH.
Yposens C.

C6. Uccnenyiite ¢ MOMOIIBIO IPOM3BOAHON (PyHKIMIO f(x)= x* —3x + 1 1 mocrpoiite
e€ rpaduk.

Kpurepuu oueHkun

3amanusa banner [Tpumeuanne
Al - A4 4 Kaxxnprit npaBuibHbBIN 0TBET 1 Oayn
B5 2 Kaxxnprit npaBmibHBIN OTBET 2 Oaya
C6 3 Kasxprit mpaBmiibHBIN OTBET 3 Oasa

MakcuMalibHbIN 0asi1 3a paboTy — 9 0asljioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yucso 0a1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTIIMYHO) 9-8
« 4» (xopo1iio) 7-6
« 3» (YIOBJIETBOPUTEIILHO) 5-4
« 2 « (HeYIOBJIETBOPUTEIIHHO) MeHee 4
OTtBeTbI
1 BapuanT 2 Bapuant
Al | Al B.2.
A2 | A 2. I.2.
A3 | B.6. I'.3.
Ag |13 A
BS b ) npu xe(—oo;—l]u[l;+oo); b JszI/I b ) npu xe(—oo;—l]u[1;+oo); b JszI/I
xe[-1:1]; xel-11];
N A ¥



A 4

-1,25

X

CamocrosiTenbHast padora Ne 12
IlepBooOpa3nas ¢ynkuuu. UHTerpas.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 00ydaroImuxcs.
1 Bapuant

YposeHs A.
Al. . Beiuucnaure uHTErpat:

2 = dx
a) j(3x2+x—4)dx; 0) J‘ 3 .

T X

A2. Jlns ¢yHkumu f(x) = 3sin X HaWauTe:
@) MHOYKECTBO BCEX TEPBOOOPA3HBIX;

T
0) nepBooOpaszHyto, rpaguk KOTOpoH mpoxoauT uepe3 Todky M ( 5;0)

A3. Briuucnure, cienaB MpeABapUTEIbHO PUCYHOK, IUIOMIAAL (DUTYpBI, OTpAaHUYEHHOM
JVHUSIMU:

y=0,5x%y=0,x=2,x=0.

Ad4. Jlokaxure, uto pyHkuss F sBiseTrcs mnepBooOpasHo misg (yHKIUU f(Xx) Ha
IPOMEKYTKE
(-o0;+0), ecin F(x)=x"—4, f{x)=3x%

Yposens B.

3
BS5. BolunciuTe uHTErpa sz +(x - 3)2]dx
0

Yposens C.

C6. Haiimure mom@ans GUrypsl, OrpaHUYeHHOM JMHUAMHE Y = 6x —x° U y = 2x.

2 BapHaHT
Yposens A.
Al. . Boluucnure UHTErpai:

5 1
@) [(4x® —x+5)dx; 0) Id
1 — 2

o o
x3

A2, Jlns ¢yskuuu f(x) = 2cos x Halaure:
a) MHOXECTBO BCEX II€PBOOOPA3HBIX;



T
0) nepBooOpazHyto, rpaguk KOTOPOH MPOXOAUT uepe3 TO4YKy M ( 3 0)

A3. Briuucnure, cieiaB NnpeABapUTEIbHO PUCYHOK, IUIOMIAAL (DUTYpBI, OTpAaHUYEHHOM
JUHUSMH:
y=2x%y=0,x=3,x=0.
A4. [loxaxure, uto pynkuust F sBnasercs mnepBooOpaszHoil mist ¢GyHKIuU f(x) Ha
IIPOMEKYTKE
(-o0;+o0), ecmu F(x) =2x—x% f(x)=2-2x.

Yposens B.
3
BS5. Boiunciure HHTErpa sz + (l—x)z] dx
0

Yposens C.

C6. Haiinute miomaas GUrypel, OrpaHMYEHHON  JIMHUAMH Y =- 6x —x*> U y = - 2X.

Kpurtepuu olieHKH KOHTPOJLHOM PadoThI

3agaHus basel [Tpumeuanue
Al - A4 6 Kaxnp1ii mpaBmiibHbBIN oTBET 1 Oamn
B5 2 Kaxx bl mpaBuIIbHBIN OTBET 2 Oasuia
C6 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcuMainbHbIi 0ait 3a padoty — 11 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0OTMETKH

OTmerka Yucuio 62,5108, HeOOX0AMMOE VISl TIOJTYYEeHUS
OTMETKH
« 5» (OTINYHO) 11-10
« 4» (xopo111o) 9-8
« 3» (YyIIOBJIETBOPUTEIILHO) 7-6
« 2 « (HeYIOBJIETBOPUTEIILHO) MeHee 6

OTBeTHI K KOHTPOJILHOI padoTe

1 BapuanT 2 Bapuaunt
a) F(x) = - 3cosx + C; 6)F(x) = - 3cosx | @) F(x) = 2sinx + C ; 6)F(x) = 2sinx -
A2
+ 0. J3.
A3 S(imr = %KB.CH. Sq)nr =18 KB.CI.




A4 | F(x) seasiercst nepBooOpazHo miis f (x) | F(x) sBisieTcs nepBooOpazHon 11s f (x)
B5 | 18 12

2 2
C6 |Spur = 105 KB.€]I. Sour = 105 KB.€]I.

CamocrosiTesibHast padora padora Ne 13
Iliomaagu MOBEPXHOCTEd MHOIOTPAHHHMKOB.

Iean: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.
1 BapuaHT

Yposens A.
Al. Beibepute BepHOE yTBEPKICHHE

a) MmapasulesIeIuIIe]] COCTOUT U3 LIECTH TPEYTOJIbHUKOB;

0) NPOTUBOMOJIOKHBIE TPaHU MapajuieenuIe/1a UMEIOT OOIIYIO TOUKY;

B) AMArOHaJIM MapajuleICINIIe1a IEPECEKAIOTCS U TOYKOM NIEPECEUEHUs JEIATCS TOMoaMm.

A2. KonnuecTBo pedep MIECTUYTOIbHON MPU3MBI
a)18; 0)6; B)24; r)12; n)l5.
A3.Hanmenblee ynuciao rpaHen npu3Mbl
a)3; 0)4; B)S; 1)6; n1)9.
A4. He aBnsercs npaBUIbHBIM MHOTOTPAHHUKOM
a) TMpaBWJIbHBIA TeTpa’ap; ©O) MpaBWIIbHAS NMPU3Ma; B) MPABWIbHBIA NOAEKA’Ap; T)
MIPABUJIBHBIA OKTaIP.
AS. Beibepute BepHOE YTBEPXKACHHE:
a) BBINYKJIbId MHOTOIPDAHHHMK HA3bIBA€TCS IMPABHIBHBIM, €CIM €ro TpaHu SBISIIOTCSA
IIPaBUIBHBIMM MHOTOYTOJIBHUKAMH C OJHUM M TE€M K€ YHCIOM CTOPOH M B KaXIOH
BEpILMHE MHOTOTPaHHHUKA CXOJIUTCS OJTHO U TO YK€ Yncio pedep;
0) npaBWIbHAs TPEYTOJIbHASI MMPaMU/Ia U PAaBUIIBHBIA TETPA3AP — 3TO OJHO U TO ¥KE;
B) IUIOIIAAb OOKOBOM TIOBEPXHOCTH NHPaMUbl paBHA IPOU3BEICHUIO MEpPUMETpa
OCHOBAHMS Ha BBICOTY.
A6. Brpicora OOKOBOW TIpaHu MpaBUIbHOW NHpPaMUbl, MPOBEACHHAs U3 €€ BEpIIUHBI,
Ha3bIBACTCS

a) MMaroHayplo; 0) MeauaHoOW; B) armodeMoi.
A’7. JlnaroHanb MHOTOIPaHHUKA — 3TO OTPE30K, COEAUHSAIOIINI

a) Mro0bIe JIB€ BEPIIMHBI MHOTOTPaHHKKA; O) JIB€ BEPILMHBI, HE MPUHAAICKAIIUE OTHON
IpaHy;

B) JB€ BEPIIMHBI, IPUHAIJIEKAIINE OJHOU FPAHH.

Yposens B.

B8. Haiinure pauaroHanu nOpsIMOYTOJIbHOTO —Mapajulelienuiesia, €clid CTOPOHBI  €ro
OCHOBAHHUS 3 CM ,
4 cM, a BeicOTa paBHa 10 cMm.
Yposens C.



C9. B npaBuibHON YETHIPEXYTOJBHONW MHUPAMHUAEC CO CTOPOHON OCHOBaHHSI & M, OOKOBas
rpaHb

HAKJIOHEHA K IUIOCKOCTH oOcHoBanus mox yriaom 60 . Haiigure:

a) BBICOTY NMHUPaMUIbI; ©) MIomnaa b OOKOBOW MOBEPXHOCTH.

2 BapHaHT
Yposens A.

Al. Bribepute BepHOE yTBEpKICHHUE

a) TeTpas’Ap COCTOUT U3 YETHIPEX NapallIeIOrPaMMOB;

0) OTpE30K, COETUHSIONINNA MTPOTUBOIIOIOKHbIE BEPIIMHBI MapajuiesieuIea, Ha3bIBaeTCs
ero

JMaroHalblo;

B) MapaJulesienuIe]l UMeeT BCEro 1IeCTh pedep.
A2. KonnyecTBO rpaHed MIECTUYTOJIbHON ITPU3MBI

a)6; 0)8; B)10; r)12; n)l6.
A3.Haumensblnee unciio pédep Mmpu3Mbl

a)9;, 0)8;, B)7; 1)6; 1)35.
A4. He aBnsieTcs npaBUIbHBIM MHOTOTPAHHUKOM

a) MPaBWJIbHBIN TETpadIp; 0) MpaBUIIBLHBIN MOAEKAdAP; B) IpaBUJIbHAS TUpaMU/Ia; T)
MPaBUJIBHBIA OKTa3IpP.
AS. Beibepute BepHOE yTBEPXKIICHUE:

a) MPaBWJIbHBIN JOJEKA3IP COCTOMT U3 BOCBMU MPaBUIIbHBIX TPEYTOJbHUKOB;

0) MpaBUJIBHBIN TETPAdAP COCTOUT U3 BOCBMH MPABUIIBHBIX TPEYTOJIbHUKOB;

B) IPaBUJIbHBIM OKTA3Ip COCTOUT U3 BOCBMU MPABUJIbHBIX TPEYTOJIbHUKOB.
A6. Aniopema — 310

a) BbICOTa MUPaMUIbI; 0) BbICOTa OOKOBOM T'paHU MUPaMUIbL;

B) BbICOTa OOKOBOM I'paHu MPaBUIbHON MUPAMU/IBI.
A7. YcedeHHas MpaMu/1a Ha3bIBA€TCs NMPABUIIBHOM, €CIIN

a) €e OCHOBaHUS — MIPaBWJIbHBIE MHOTOYTOJIbHUKH;

0) OHa MoJIly4YeHa CEYeHUEM MPABWIIbHOM MUpaMUIbl TNIOCKOCTbIO, MapajieIbHON
OCHOBAHMIO;

B) ee OOKOBbIE I'PaHU — MPSIMOYTOJIBLHUKH.

Yposens B.

B8. Haiimute O6okoBoe peOpo MPaBHIBHON YETHIPEXYTOJbHOM, MUPAMUIBI, Y KOTOPOH
CTOpOHA
OCHOBaHMS 8 M, a BblcoTa paBHa 10 wm.

Yposens C.

C9. B npssMOyroJibHOM MapajuiesIenuIie/ie CTOPOHBI ocHOBaHusi S M u 12 M, a
JMaroHasib
napajulelienuena HakJIOHeHa K IUIOCKOCTH —ocHoBanus mox yriaom 30 °. Haiinure:



a) BBICOTY Mapajuienenunena; ©0) miomaas OOKOBOM MOBEPXHOCTH.

Kpurepuu oieHKH KOHTPOJILHOM PadoOThI

3agaHus basel [Ipumeyanue
Al - A7 7 Kaxxnprit npaBunbHbIN oTBET 1 Oayn
B8 2 Kaxxnprit npaBmibHBIN OTBET 2 Oayuia
C9 3 Kaxx bl mpaBuiIbHBIN OTBET 3 Oasia

MakcuMalbHbINi 0ait 3a padoty — 12 6ajioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OT1merka Yucuio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUS
OTMETKH
« 5» (OTIMYHO) 12-11
« 4» (xopo111o) 10-9
« 3» (YyIIOBJIETBOPUTEIILHO) 8-7
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 7
OTtBeTbI
1 BapuanT 2 Bapuant
Al |B) 0)
A2 |a)l8 0) 8
A3 | B)S a)9
A4 | 0) B)
A5 | a) B)
A6 | B) B)
A7 |0) 0)
B8 | 54/5m NEPRY
co |P=43 M ;S5 =128 w7 h=%;&sn _ 44243

CamocrositesibHasi padora Ne 14
Iliomaau mMoBepXHOCTEHd Tes BpallleHMs.

Ieab: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.
1 Bapuant

YpoBens A.
[ToarBepauTh WK ONPOBEPTHYTH CICIYIOIINE YTBEPKICHUA.

Al.Ilpu BpailleHUH NPSIMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH MOJIy4aeM UIUH/IP.



A2.0Tpe3kH,  COEQUHSIONIME  BEPIIMHY KOHYCa C TOYKAMU  OKPY>KHOCTH OCHOBaHUs
Ha3bIBAOTCS

o0pa3yronmMHi KOHYycA.
A3. OceBbIM CEYEHHUEM IWIUHIApPA  SABJISETCS TPEYTOJbHUK.
A4. BeicoTa muuHApa (MpsMoro) OoJbIIe 00pa3yroliei.
AS. [Ilpu BpamieHuu noiaykpyra BOKpyr — €ro AuaMeTpa Kak OCH NOJIyyaeTcs — Iiap.
A6. [lnomaas moJHON MOBEPXHOCTH MIJIMHIPA BRIUUCIsETCS IO popmyiie S =2 7 (r+h),
rJie r —paguyc

HUIMHAPA, h-BBICOTA LIMJIMHIPA.

Yposens B.
B7. Beicota nmnuHapa paBHa 4 M, pacCTOSIHHE MEXKIY OChIO IMJMHApPA W HapauiebHON
eu
IJIOCKOCTBIO CEYEHHMs PAaBHO 3 M, a IUIomanb cedeHus 32 w2 Haiigure mmomans
OOKOBOM

MMOBEPXHOCTU IWJIMH/IPA.
B8. Bricota konyca paBHa 12 wm, a obpaszyromast 13 m. Halimute miomanbs OCEBOTO CEYCHHS
KOHYyCa.

Yposens C.
C9.11momanp cedyeHus, HE MPOXOJSIIETO Yepe3 ILEHTp Iapa, paBHa 167 Mm%, Haiinure

I0LIAAb
MOBEPXHOCTU I1Iapa, €CJIM PACCTOSHHE OT LIEHTpa IIapa J0 CEKYIIEH ITOCKOCTH
paBHO S5 M.

2 BapHaHT
YposeHs A.
[TonTBEepANTH UM ONIPOBEPTHYTH CIEAYIOLIUE YTBEPHKICHUS.

Al.llpu BpallleHUH NPSMOYTOIBHOTO TPEYTrOJbHUKA BOKPYI €ro KaTeTa KaK OCH MOJydaeM
KOHYC.
A2.0Tpe3kH, COEIUHAIOIIME COOTBETCTBYIOUIME TOYKU OKPYKHOCTEH KPYrOB HAa3bIBAIOTCS
00pa3yromMMHI  WJIUH]IPA.
A3. OceBbIM CEYEHHEM KOHYycCa ABJIAETCS] MPSAMOYTOJIbHUK.
A4. BricoTa xoHyca paBHa 00pa3yroIIci.
AS. Ortpe3ok, COeAUHSIOMMI JBE TOUKH IAPOBOM MOBEPXHOCTH U MTPOXOISIINANA YEpE3 LEHTP
niapa,
Ha3bIBAECTCS IMAMETPOM I1apa.
A6. Bce oOpa3zyroniyie IUIMHAPUIECKOW MOBEPXHOCTH MapalieNIbHbl IPYr ApPYyTY.

Yposens B.

B7. [Inomans GOKOBOM MOBEPXHOCTU LMIMHApa paBHa 601 M>

, a4 paInyCc OCHOBaHHS S5 M.
Hannure
JUIMHY OoO0pasyromieil MuInHApA.



B8. Paanyc ocHoBanusi KoHyca paBeH 12 m, a oOpasyromas 13 m. Haiiaure miomans

OCEBOI'O
CCUCHHUs KOHYCA.

paBHO S5 M.

Yposens C.
C9. Pamuyc chepst paBeH 13 m, a paccTosiHEE OT €€ IIEHTpa 10 CEKYIIeHd IUIOCKOCTU

Haiigute minHy OKpPYXHOCTH CEeUeHHUS CQepsl.

Kpurepuu oieHKM KOHTPOJIbHOI padoThI

3amaHus banner [Tpumeuanne
Al - A6 6 Kax 1l mpaBriibHbBIN OTBET 1 Oarmn
B7 - B8 4 Kax b1l mpaBmibHBIN OTBET 2 Oayuia
C9 3 Kax b1l mpaBmibHBIN OTBET 3 Oaia

MakcuMalbHbIN 0ait 3a padoty — 13 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yucso 0a1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTANYHO) 13-12
« 4» (xopo1iio) 11-10
« 3» (YIOBJIETBOPUTEIILHO) 9-8
« 2 « (HeYJIOBJIETBOPUTEIILHO) MeHee 8
OT1BeThI
1 BapuanT 2 Bapuaunt
Al | na Ja
A2 | na Ja
A3 | na HET
A4 | Her HET
A5 | na na
A6 | Her a
B7 40w m? 6 M
B8 | 60 m? 60 m?
C9 |161n m? 2471 m?

CamocrositesibHast pabora Ne 15
O0bEMBI MHOTOTPAHHHUKOB.

Heab: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUH 0O0yYaroImuxcs.

YpoBens A.




Al. Kakoit He MOXxeT ObITh mpu3Ma?

A. Tlpsmoi; b. Hakmonnon;  B. IIpaBunbHOM; I'. Yceuennon.
A2. Kakas QopMyna ucnonb3yeTcs sl BRIUMCICHHST oObeMma mpusMbl, riae R — paaumyc
OCHOBaHUSI,

H — BbICOTA:

A. %SOCHH; B. 2R’H ; B.S, H; T. %H(S+S1 18, j
A3. HazoBure, kakasi ¢purypa He sIBISETCS MPaBUILHBIM MHOTOTPAHHUKOM.

A. Ky0; b. Honexkasnp; B. Oxkrasap; I'. [Tapannenenune.
A4. PeOpo kyba paBHO 2 cM. Berunciute cymMMmy JITMHH Beex pedep Kyoa.

A. 24 cwm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. TTnomazas rpanu KyOa paBHa 16 cM?. Berauciaure ero oobem.

A. 24 cm?; b. 48 cm?; B. 56 cm?; I'.64cm’.

A6. CymiecTByeT Jd Npu3Ma, Y KOTOPOM TOJIBKO OJHO OOKOBOE PeOpO NEPIEHIUKYJSPHO
OCHOBAHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepmmnbl B kBagpata ABCD co cTOpoHOM 6 CM K €ro IUIOCKOCTH IMPOBEIEH
nepnenaukyisp BK. Hailigute o0bémM nmupamunel, eciu AK =10 cm.

B8. OcHOBaHMEM NPHU3MBI SABISAETCS MPSIMOYTONLHBIM TPEYTrOJAbHUK ¢ OCTphIM yriaoMm 60° u
KaTeTOM,
MPUWICKAIIUM K 3TOMY YIiy, paBHbIM 9 cwm. Beicota npusmel paBHa 10 cm. Haligure:
a) 00bEM TPU3MBIL;
0) oAb MOJHOW MOBEPXHOCTH IPHU3MBI.

Yposens C.

C9. Haiinure 00beM MHOTOTpaHHUKA, U300pa)KEHHOTO Ha PUCYHKE !
(Bce ABYTrpaHHbBIC YIJIbl MHOTOTPAHHUKA MPSMBIE). i

2 BapuaHT
Yposens A.

Al. [IpAMOYTOJIbHBIN MApAIIIETENHUIIE] — TO
A. ITupamupa; b. Ilpusma; B. Oxrasrap; I'. Terpasap.
A2. O6beM nupamuibl orpeaensercs no popmyne, rae S, - miomaab ocHoBanus, H —

BBICOTA,
R —pamnyc.



A. %SOCHH; b. %ﬂ'RzH; B. S, H,; I. % R*H .
A3. Anodema — 310

A. OOpa3zyromas uninHapa; b, Beicora konyca; B. BricoTa 60k0BOIi Tpanu
MAPaMUJIbL;

I'. BeicoTa yceueHHOro KOHYCa.
A4. N3mepeHus npsiMOYToJIbHOTO Mapajuielienuneaa paBHbl 2 cM, 3 ¢cM U 5 cM. Beiuucnure ero
o0BeMm.

A. 30 cm3; b. 15 cm?; B. 20 cm?; I.25cm?.
AS. PeOpo kyb6a paBHO 2 cM. BeruncnuTe miomas TOBEPXHOCTH Ky0a.
A. 12 ecm?; b.24 cm?; B. 16 cm?; I'.18 cm>.
A6. CymectByer v npusma, umetomas 20 pedep?
A. a; b. Her.
Yposens B.

B7. OcHoBaHMe mpsSMOW NTPU3MBI - MPSAMOYTOJBHBIA TPEYTOJIBHUK C KaTeTOM S5 CM H
TUIIOTEHY30H
13 cm. Beicota npusmbl paBHa 10 cm. Haitaute o0BEM Npu3MBL.

B8. B mpaBunbHON 4eTHIpEXYTrONbHONW TUpamMuie OOKOBbIE T'pPaHW HAKJIOHEHBI K
II0CKoCcTH ocHoBaHusi 1ox yriaom 30°, a ocHoBanue paBHO 6 cMm. Haiimure:
a) oO0bEéM MHUPAMUJIBL;
0) mIoIaab MOJHON MOBEPXHOCTH MUPAMUJIBI.

Yposens C. LA
C9. Haiinute 00beM MHOTOTpaHHUKA, H300paKEHHOT'O Ha PUCYHKE

(=]

(BCe ABYTpaHHBIE YIJIbI IPSIMBIE). |

Kpurepuu ouenku
3aganus bael [Tpumeuanue
Al - A6 6 Kaxx bl mpaBuiibHBIN OTBET 1 Oasi
B7,B8,C9 9 Kaxx bl mpaBmIbHBIN OTBET 3 Oasuia

MakcuMaibHbIi 0ait 3a padoty — 15 6anjioB

IIkana nepeBoaa 0a/JI0B B 0TMETKH

OT1merka Yucuio 62,5108, HEOOX0AMMOE VIS TIOJTYYEeHUS
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xopor11io) 13-12
« 3» (YyIIOBJIETBOPUTEIILHO) 11-10
« 2 « (HeYIOBJIETBOPUTEIILHO) menee 10

OT1BeTHhI



1 Bapuanr 2 Bapuant
Al |r 0
A2 |B a
A3 |r B
Ad |a a
A5 |0 0
A6 |0 0
B7 |96 cM® 300 cm®
B8 ) 4053 cm’; 6)1714/3 +270 em%; a) 1243 cm’; 6) 2443 + 36 cm?;
C9 B 56

CamocrosiTenbHast padora Ne 16
O0béMBI Tes1 BpaleHus.

Iean: mpoBepka 3HAHUM W MPAKTUYECKUX YMEHHUM OOydYarOITUXCS.

YposeHs A.
Al. Cdepa sBasieTcs TOBEPXHOCTHIO:
A) KoHyca; 0) yCEUeHHOTro KOHycCa; B) IWJIMHJIpA; T) mIapa.

A2.M3meHuTcs U 00bEM LMIIMHJpA, €CIM UaMETp €ro OCHOBAaHUS YBEIWYWUTh B 2 pasa, a
BBICOTY YMEHBIIUTH B 4 paza?

A3. U3 Kakux TeJl COCTOMT TeNO, MOJTY4YeHHOE BpallleHHeM  paBHOOEAPEHHON  Tpameuuu
BOKPYT OOJIBLIIETO OCHOBaHUS?

A4. O6béM mummHapa paseH 12 cM®. UeMy paBeH 00bEM KOHYCa, KOTOPBIA MMEET TaKOE XKe
OCHOBAHHE U TAKYIO K€ BBICOTY, KaK U JaHHBIN [UIUHIP?

AS. Haliiute 00BEM ITUIIMHIIPA C BEICOTOM, paBHOM 3 CM U IMAaMETPOM OCHOBAHUS — 6 CM.

a) 27n cm>; 6) 9 em®; B) 36m em; 1) 187w em?; ;) 54w o’

A6. IlwimHap BmHcaH B MPSMOYTOJIBHBIM mHapamienenunen. Paauyc OCHOBaHHMS M BBICOTa
WINHIpA
paBHbl 6. Haiinute 00bEM napamienenumneaa.

Yposens B.

B7. B mape Ha paccrossHMM 3 CM OT IIEHTpa MPOBEACHO CEUEHHE, PATUyC KOTOPOro 4 cM.
Haiimure o0méM mmapa.

B8. IIpaMOyronpHbIi TPEYrONBHUK C THUIOTEHY30d 13 cMm Bpamaercs BOKPYr OCH,
cojepykaiei karer JuiMHOM 5 cMm. Haiiaute o0bEéM MOMYy4EeHHOTO KOHYCa M IUIONIAAb
€ro IMOJHOM MOBEPXHOCTH.



Yposens C.

C9. Haiiaure o0beM V yacTu NWIMHAPA, U300paKEHHON Ha
pHUCYHKE. ,2

2 BapuaHT
YpoBens A.

Al. Cdepa u TIIOCKOCTh HE MOTYT UMETH:
A) onHy 0011yI0 TOUKY; 0) HM OJHOM 00IIIel TOUYKH; B) JIBE OOIIKME TOYKH; T) MHOTO
001X TOYEK.

A2. Bo cKoJIbKO pa3 yBeIUYUTCS 00bEM KPYyroBOro KOHyca, €Clid BBICOTY YBEJIMYUTH B 3 pasa.

A3. N3 KakuX TeN COCTOMT TeJO, MOJYYEeHHOE BpAIllCHHWEM  PaBHOOCAPEHHOM  TpalleluH
BOKPYI' MEHBILIETO OCHOBaHUSI?

A4. llunuHap U KOHYC MMEIT 00Iee OCHOBaHUE W BBICOTY. Haiinure o0beM KOHycCa, €Cliu
00beM nuMHApa pasen 120 w oM.

AS. Bricora koHyca 3 cM, oOpasyromias S cMm. Haliqure ero o0beM.

a) 27w cm’; 6) 91 cm?; B) 16m em®; 1) 18w em?; 1) 547w ev?.
A6. Ilunuuap BOucaH B MPSMOYTOJbHBIA Mapasuienenunes. Paguyc ocHOBaHUSI U BbICOTa
HWJIMHIpA

paBHbI 5. Haiinure 00bEM nmapasienenumnesna.

Yposens B.

B7. B miape Ha paccTosHuMM 8 CM OT ILIEHTpa MPOBEACHO CEYEHHE, paauyC KOTOporo 6 cm.
Haiimure o0BnéM mrapa.

B8. [lunuaap oOpa3oBaH BpalieHHEM TMPSMOYTOJbHUKA C JUArOHAIBID 5 CM  BOKPYT

CTOPOHBI JUJIMHOM
3 cm. Haitgute 00béM HWIMHApPA W IUIONMIA/b MOJHON €ro MOBEPXHOCTH.

>

Yposens C.

C9. Haiimute o0beM V yactu nuinuHIpa, N300paXKEHHON Ha PHUCYHKE.



Kpurepuu ouenku

3amaHus banner [Tpumeuanne
Al - A6 6 Kaxx bl nmpaBuiibHBIN OTBET 1 Oasmi
B7,B8,C9 9 Kaxaplii mpaBuIIbHBIN OTBET 3 Oasia

MaxkcumanbHbli 6aut 3a padboty — 15 06asioB

IIkana nepeBoaa 0a/LUI0B B 0OTMETKH

OTMeTKa Yucso 60a/1510B, HE00X0AUMOE ISl TOJTYYEHUS
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xopo11io) 13-12
« 3» (YyAOBJIETBOPUTENBHO) 11-10
« 2 « (HEeyTOBJIETBOPHUTEIIHHO) meHee 10
OTtBeTbI
1 Bapuanr 2 Bapuant
Al |r B
A2 | HE UBMEHUTCS B 3 pasza yBEJIUUYUTCS
A3 | u3 IByX KOHYCOB U LIMJIMHPA 13 IByX KOHYCOB M IIWJIMHAPA
A4 |4 407
A5 | 27m eM® 167
A6 | 864 500
B7 %ﬂ cm® —40300 oM
B8 240w cm ?; 3007 cm?; 481 cM 3 ; 56T cM>;
C9 |13.,5=@ 81

CamocrositesbHasi padora Ne 17
KomOuHaTOpHKa, CTATUCTHKA U TEOPHsl BEPOATHOCTEI.

Iean: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUM OOYy4YarOITUXCS.

YposeHs A.
Al. JIJist Ka)KJI0TO U3 ONMUCAHHBIX COOBITHI OMPEIEeIUTE, KAKUM OHO SIBJISIETCS: HEBO3MOKHBIM,
JIOCTOBEPHBIM WJIH CIIy4alHbBIM:
1) 3aBTpa OyaeT xopoiiiasi Ioroja;
2) B tHBape B TOPOJIE MOUJIET CHET;
3) B 12 yacoB B ropojie UAET N0k b, a uepe3 24 yaca OyJeT CBETUTh COJHIIE;
4) Ha IeHb POKJICHUS BaM IOJIApSIT TOBOPSIIET0 KPOKOJINIIA;



5) kpyrias OTIIMYHULA TIOJYYUT JBOMKY;
6) KaMeHb, OPOIICHHBIN B BOJYy YTOHET.
A2. Onpenenute Moy, cpeaHee apudMeTndeckoe u pa3max psaa: 5,6, 11, 11, — 1.
A3. KakoBa BEpOSATHOCTb TOT'0, YTO 3ayMaHHOE JBY3HAYHOE YUCIIO ACIUTCS HA 3 WIM JCIUATCS
Ha 2?7 Omnpeaenute BU COOBITHS.
a) CJIO)KeHHE COOBITUH;  ©0) MPOU3BEEHUE COOBITHIA.
A4. Beruucnure C; - C: - C? - C; .

AS. Ha cron 6pocaroT ABa UrpajbHBIX TeTpadapa (cepblil U Oenblil), HAa TPAHIX KaXIOTO U3
KOTOPBIX TOYKaMu 0003HaueHbI uncia oT 1 10 4. CKONBKO Pa3IMYHBIX Tap YUCET MOKET
MOSIBUTHCS HA TPAHSIX 3TUX TETPA3APOB, CONPUKACAIOIIUXCS C IOBEPXHOCTHIO CTOJIA?

AG6. U3 10 mepBbIX HaTypaJIbHBIX YKCEI CIIy4aitHO BRIOMpatoTcs 2 uncia. Beraucnure

BEPOSITHOCTH
CIEAYIOITUX COOBITHM:

a) OJIHO W3 BBIOpAHHBIX YUCEN — JIBOMKA; 0) 00a yncia HeYETHBIE.

Yposens B.

B7. B Gpurane 4 >xeHmuubl U 3 My 4uHbl. Cpeny WwieHOB Opurabl pasbirpbiBatoTcs 4 ouera
B Tearp. KakoBa BEpOATHOCTH TOrO, 4TO cpenu obiagaTeneil OWIETOB OKaXeTcs 2
YKEHILWHBI U 2 MY>KUUHBI?

B8. Ha kaxx0i1 kapTouke HamucaHa ojHa U3 OyKB K, JI, M, H, O, Il. YeTbIpe KapTOUKU Hayraj
BBIKJIQJBIBAIOT OJHY 3a Jpyrod B psa. KakoBa BepOSITHOCTb, YTO MPHU BbIKJIAJbIBAHUU
ITOJTYYHUTCS CIIOBO «KITOID»?

Yposens C.

C9. Haiimute BeposITHOCTh TOTO, YTO CIYyYalHBIM 00pa30oM BbIOpAHHOE IBY3HAYHOE YUCIIO TIPH
nexenud Ha 11 maet B octatke 10.

2 BapuaHT
YposeHs A.
Al. JI1s1 KaxJI0T0 U3 OMUCAHHBIX COOBITUI ONPEACIIUTE, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM,
JIOCTOBEPHBIM WJIH CIIy4alHbIM:
1) BBI BBIXOJUTE HA YJIMILY, @ HABCTPEUY UJIET CJIOH;
2) Bac npuriacsT JiereTs Ha JIyHy;
3) yepenaxa Hay4YUTCA TOBOPUTH;
4) BBITIAJIET KEIIThII CHET;
5) BbI HE BBIUTPAETE, YUACTBYSI B OCCIIPOUTPHIIIHOMN JTOTEPEE;
6) mocJe yeTBepra OyJeT NATHHIIA.
A2. Onpenenute MOy, cpefiHee apudmeTuieckoe u pasmax psga: 15, 4, 12, — 3, 15.

A3. KakoBa BEepOsSTHOCTb TOTO, YTO TIEPBOE M3 33 yMaHHBIX JBY3HAYHBIX YHCEI ACITUTCS Ha 2, a
BTOpOE — JienuTcs Ha 57 Onpenenute BUA COOBITHS.
a) CIIOKeHHEe ©O) MPOU3BEECHNUE COOBITHIA.



COOBITHH;
A4. Beraucnure 4, - 4; .

AS. M3 xopoOkwu, comeprkaiieid 8 MEITKOB pa3IudHbIX 1IBETOB, ['eHa u TaHs OepyT mo ogHOMY
MenKy. CKOJIBKO CYIIECTBYET Pa3IMYHbIX BAPHAHTOB TAKOTO BHIOOPA IBYX MEJIKOB?

AG6. U3 10 mepBbIX HATYpaAJIbHBIX YHCEI CIIy4aitHO BRIOMparoTCcs 2 uyncia. Berancnure
BEPOSITHOCTH
CJIETYIOIINX COOBITU:
a) OJTHO W3 BBIOPAHHBIX YuCeN — eAuHUIA; 0) 00a yucia YeTHHIE.

Yposens B.

B7. B ypHe 6 Genbix u 4 yepHbIX mapa. M3 3Toil ypHBI Hayjnauy u3BJIeKau 5 mapoB. Kakosa
BEPOSITHOCTh TOTO, YTO 2 U3 HUX Oebie, a 3 yepHble?

B8. Ha kaxoii kapTouke HamucaHa ojiHa u3 OykB p, C, T, Y, J, X. UeTblpe KapTOUKH Hayraj
BBIKJIQ/IBIBAIOT OJHY 3a JApyroi B psna. KakoBa BepOsSITHOCTb, YTO NPHU BBIKJIA/IBIBAHUU
IIOJIYYUTCS CIIOBO «CTYJD»?

Yposens C.

C9. Haiinure BEpOSTHOCTb TOTO, YTO CIyYalHBIM 00pa3oM BbIOpAHHOE IBY3HAYHOE YUCIIO TIPU
neneHuy Ha 13 maer B octaTke S.

Kpurepuu ouenku

3aganus bauel [Ipumeuanne
Al - A6 6 Kaxxplii npaBuiibHBIN oTBET 1 Oamn
B7,B8,C9 9 Kaxx bl mpaBmIbHBIN OTBET 3 Oasuia

MakcuMalbHbIN 0ait 3a padoty — 15 6anjioB

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OT1merka Yuciio 62,5108, HeOOX0AMMOE VIS TIOJTYYECHUS
OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xopo111o) 13-12
« 3» (YIIOBJIETBOPUTEIILHO) 11-10
« 2 « (HeYIOBJIETBOPUTEIILHO) menee 10
OT1BeTnI

| \ 1 Bapuant | 2 Bapuaunt




1) cayuq; 2) noctos; 3) cayy; 1) HeBo3; 2) cityd; 3) HEBO3; 4) Ciyy;
Al 4)HEBO3M; 5) HeBo3; 6) 10CTOB.
5) ciyd; 6) TOCTOB.
Moja paBHa 11; pazmax 12; cp. apud. | mojaa paBHa 15; paszmax 18; cp. apud.
A2
0,4; 8,6;
A3 |a 0
A4 |90 21600
AS |16 56
A6 |2)02:6) 2)0.2;6)
18 5
B7 s o1
1 1
B8 360 720
0,1 7
C9 %

3aganus AJ1sl MOATOTOBKH K 3K3aMeHYy
1. O0mue MoJIOKEeHUA

®opMOM aTTECTAllMH 0 JUCLUIUIMHE SBISAETCA JK3aMeH. MTorom skzamena siBiseTcs
OIleHKA 3HaHWM U YMEHUHN 00yJaromerocs Mo NATHOAJIILHOM IIKaJIe.
Ox3amen IPOBOAUTCS B pOpME BBHITIOJIHEHUS 3a/1aHUN Ha 0a3ze KoJuieKa.
YciaoBus npoBeieHust IK3aMeHa
Ox3amer TPOBOAUTCS IO TPYIITIAM.
KonuuectBo BapuaHTOB 3aiaHus - 4.
3agaHus TpeaycMaTpUBAIOT OJHOBPEMEHHYIO MPOBEPKY YCBOCHHBIX 3HAHUN M OCBOCHHBIX
YMEHUM MO BCEM TeMaM MmporpamMmbl. OTBETHI IPEAOCTABISIOTCS TUCHbMEHHO.
Bpemsi BbinosiHeHNs 3a0aHUsl - 5 4acoB (aKaJIeMUYECKHUX) C IEPEPHIBOM.
OGopynoBanmne: Oymara, pydka, KapaHjall, JUHEWKa, BapuaHT 3aJaHus, CIpaBOYHAas
JIUTEepaTypa, MUKPOKAIbKYIISITOP.
2. TpeHUPOBOYHBbIE BAPHAHTHI JJIl OATOTOBKH K IK3aMeHY
NucTpykuus 151 00y4alOIIMXCH 10 BHIMOJHEHUIO PadoThl
Ha BrImonHeHHME NUCHMEHHOW »SK3aMEHAIMOHHOW paboThl MO MaTeMaTWKe JaeTcs S
acTpoHomuyeckux yaca (300 MuHYT).

DK3aMeHaIMOHHas paboTa COCTOUT U3 2-X YacTei: 00s13aTeIbHOM U JIOMTOJTHUTEIBHOM.



OOs3arenbHass 4YacThb COJIEpP)KAaT 3aJaHusd MHUHUMAJIbHO O00S3aT€NbHOTO YPOBHS, a
JIOTIOJIHUTENbHAS YaCTh — 00JIee CIO0XKHBIE 3aJaHusl.

[Tpu BbIMONHEHNH OONBIIMHCTBA 33JIaHUN 0053aTeIbHON YacTH TpeOyeTCs MPEACTaBUTh X011
pelIeHnss M YKa3aTb IIOJYYEHHBIM OTBET. TOJNBKO B HECKOJBKUX 3aJaHMSIX JOCTATOYHO
MPEICTaBUTh OTBET. 3a MPABUIIbHOE BBIMOJIHEHHE JIIO0O0T0 331aHus U3 00513aTEIbHON YacTH BbI
noyiyuaere oauH Oamwi. Ecnu Bel MPUBOAWTE HEBEPHOE PEUICHUE, HEBEPHBIM OTBET WM HE
MPUBOIUTE HUKAKOTO OTBETA, nmoxyvaere 0 OanioB 3a 3aaHue.

[Ipu BbIONHEHUH JIFOOOTO 3aJaHUSl TOTIOJHUTEILHON YacTH HEOOXOJIMMO MOAPOOHO ONMUCATh
XOJI pELIEHHUS U 1aTh OTBET.
[IpaBuibHOE BBINOJIHEHUE 3aJaHUH TOTOJIHUTEIFHOW YacTH OIICHUBAeTCs 3 OayuiaMu.

bautel, HOJIy4eHHBIE 32 BCE BBIIIOJIHEHHBIE 3aJaHUSI, CYMMHUPYIOTCSL.

[TocrapaiiTech NpaBUIBLHO BHIOJIHUTH KaK MOKHO OOJbIIE 33JjaHUii U HAOpaTh Kak MOKHO
00JbI1IE OAJIIIOB.

llepeo nauanom pabomuvl BHUMAMENbHO O3HAKOMbMECHL CO WIKANOU nepesooa 0alos 8

ommemKu U obpamume HUMAHUE, YMO HAYUHAMb padomy ciedyem ¢ 3a0aHuli 005A3amenbHOU

yacmu.
IlIkana nepesoda 6an106 6 ommemKu no NAMUOATLHOU CUCHEME
Yucso 6a1510B, HEO0OX0AUMOE IS OJTYYEHUS
OTMETKH
Otmerka COYUATbHO- .
. MmexHUYecKull
9KOHOMUYECKUL
npoguo
npoghus
«3»
9-14 9-16
{ (Y1OBIE€TBOPUTEIILHO)
15-21
HE MEHEE OJTHOTO
«4y» (xopo1o) ( A 1721
3a/IaHus U3
JIOMOJIHUTEIHLHOM YacTH)
oomnee 21
HE MEHEE JIBYX 3aJIlaHUI
«5» (OTIINYHO) ( JBYR SaaH] oosee 21
U3 JIONOJTHUTEIbHON
4acTH)
BAPUAHT

Oosazamenvhan wacmo
IIpu BhINOIHeHNH 3aaaHui 1-3 3anMIIMTE X0 PelIeHUs U MOJy4YeHHbIH OTBET.



1. (1 6amn) HalizuTe KopeHb ypaBHeHus 32 2= 81,
log, V13

2. (1 6amn) Haitnute 3HaueHUE BBIPAKCHUS 13
08¢

3. (1 6amn) ®nakon mammyHs ctout 160 py6ieii. Kakoe naubonbiiee uncio prakoHOB
MOKHO KynuTh Ha 1000 py6iieit Bo BpeMsi pacrpo/iaxu, KOraa CKuIKa coctaBiser 25%7?

IIpu BbINOJIHEHUHM 3a1aHUi 4-7 3aNIMIIKUTE MOJy4YeHHBbIH OTBeET.

4. (1 6ayun) Ha pucyske (cM. HUKe) M300pakeH rpaduk GYHKIUK y = f(x), OpeaeaeHHoi Ha
uHtepBane( - 6; 8). Onpenenure KOJUYECTBO LEIbIX TOYEK, B KOTOPBIX TPOU3BOIHAS
GYHKIMM TTOJIOKUTEIBHA.

5. (1 6amn) OnpenenuTe HaMMEHbIIIEE U HAUOOJIbIIIee 3HaUYCHUS (PYHKITUH.

6. (1 6amn) [1pu xkakux 3HAYEeHUIX X, flx) > 0.

_ 7. (1 6amn) ITpu Kakux 3HaYCHUSIX
u=Jlz) | i | X, flx) < 0.

\ A

IIpu BpInoJTHeHUH 3aaHuil 8-12 ykamuTe X0 pelieHUs U 3aNMIIUTE N0Jy4YeHHbIH OTBeT.

. . 1
8. (1 6amn) Haliqure 3HadeHHWe sino, €CIM U3BECTHO, UTO COSO = 3 u o € [ yerBepTH.

9. (1 6amr) Pemmuths ypaBHEHHE 2 cos (x+%)=1 .
10. (1 6amn) Pemute ypaBuenue logs(5 — 5x) = 2logs?2.

11. (1 6amn) CrpoutenbHoi pupme HykHO npruodpect S0 KyOOMETPOB CTPOUTEIBHOTO
Opyca y OJHOr0 U3 TpeX MocTaBIMKOB. KakoBa HauMeHbIlasi CTOUMOCTh TaKOW MOKYIIKH
Cc TocTaBKoil (B pyOsisix)? LleHs! 1 yciioBUs yKa3aHbl B TaOJIHIIE.

[MocTaBIuK lena 6PYC§1 CTOMMOCTB JlomoaHUTENbHEIS
(py0. 3a 1m°) JIOCTaBKH YCIIOBHS
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJIbIIIe
b 4500 7900 150000 py6. moctaBka




OecIIaTHO

IIpu 3aka3e Ha cymMy OoOJIbIIIe
B 3600 7900 200000 py6. mocTaBka
OecIIaTHO

12. (1 6amn) B paBHOOGeapenHOM TpeyroiabHuke ABC ¢ ocHoBanueM A C GOKOBasi CTOpOHa

V7

AB paBHa 8, a cos A= - Haitgute BBICOTY, MPOBEACHHYIO K OCHOBAHUIO.

IIpu BeImosiHeHun 3axanuii 13-18 3anummTe X0 pelIeHUs U MOJYy4YeHHbIN OTBeT.
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13. (1 6amn)Haliaure 3HaUeHUE BBIpAKEHUS 4‘/€+10 :
8x+36
x+13 7

14. ( 1 6ann)Haiigute KOpEHb ypaBHEHUS x=

15. (16ann) llpsMOyTONbHBIA TAPATIJICIICTIUIIC] OIHMCAH
OKOJIO LMJIMHJIpA, PaANYC OCHOBAHHS KOTOPOTO PaBeH 2.
O6beM napayuienenunena paseH 16. Haiinure BeicOTy
HWIHHIIpA.

16. (1 6amn) Teno gBxercs o 3akony S(f) =x*—4x +3.  Omnpenenure, B KAKOH MOMEHT
BPEMEHH CKOPOCTh OyJieT paBHa 4.

2

17. (1 6ann) Pemuth ypaBHEeHUE sin“ x—2sin x—3=0.

18. (1 6amn) Pemnte HepaBEeHCTBO SLX >0,04.

,Zlonwmumeﬂbuaﬂ yacmo

IIpu BbImoTHeHUM 3a1aHuil 19 - 22 3anumuTe XOJA PeLIeHUs] M MOJYYEeHHbIH 0TBeT.

19.(3 6amna) Haiinure nanGonpiee 3uaueHne Gynkimn y=12+/2 cosx+12x—37+9 nHa

/4
OTpE3KE {O;—]
2
.o 4x—y=2
20.(3 6amna) Pemmte cucteMy ypaBHEHUMA :
log, 3x =log, (y+1)
21.(3 6anna) Pano6ouHast Tpanerus ¢ ocHoBaHusiMu 10 cm 1 18 cM 1 BIcOTOM 3 cM

BpamacTCsa OKOJIO MCHBIIEIO OCHOBAHMA. HaﬁHHTC miomaab ITOBCPXHOCTH TEJa

BpallCHUA.

22.(3 6amna) HaliquTe pelieHrue ypaBHEHHUS COS 2x-+sinx=cos? x .

VKauTe KOPHU, IPUHAIIEKALINE OTPE3KY [0;27].



2 BapuMaHT

Oosazamenvnasn vacmo
IIpu BhINOJTHeHNH 3aAaHui 1-3 3anUIIMTE X0 PelIeHUs U MOJyYeHHBbIH OTBET.

1. (1 6amn) Haiinute KopeHb ypaBHeHus 2 !-*= 16,
5
2. (1 6amn) Haitnute 3HaueHNE BBIPAKEHUS %.
0g,

W

. (1 6amn) Terpanp crout 20 pyoneit. Kakoe HanOoJIbIlIee YUCIIO TAKUX TETPaield MOKHO
Oynet kynuth Ha 350 pyOiieli mocie noHukeHust HeHsl Ha 25 %.

IIpu BhINOJTHEeHNH 3a0aHUl 4-7 3aNIUIINTE MOJY4YEHHbIN OTBET.

4. (1 6awn) Ha pucynke (cM. HuKe) n300paxkeH rpaduk GpyHKImu y= f(x), OnpeneaeHHol Ha
uHTepBane (-7; 7). OnpenenanTe KOJIMYECTBO IENBIX TOUYEK, B KOTOPBIX MPOU3BOIHAS
GYyHKIIUM  TTOJIOKUTEIbHA.

. (1 6amn) Onpenenure HauMeHbllee M HauOoJiblllee 3HAYEHUS (YHKIIUH.

. (1 6amm) Ilpm kakux 3HaueHUsX x, flx) > 0.

. (1 6amm) Ilpm kakux 3HaueHUsAX x, flx) <O0.

~N O\ D

Wy o
u= flx)

IIpu BeInoTHeHUM 3a1aHui 8-12 ykamuTe X0/ pelieHUsl ¥ 3aNMIINTe MOJTy4eHHbIil 0TBeT.

o . _ 12
8. (1 6amn) Halimure 3HAYCHUE COS 0., €CIIM U3BECTHO, UTO SiN O = 3 u o € [ yerBepTH.

9. (1 6amn) Pemuth ypaBHEHHE 25in(x+§):1.
10. (1 6amn) Pemure ypaBuenue logs (2 - 2x ) = 2logs 4.

11. (1 6amm) CtpourensHol dhupme HY)KHO puodpect 79 KyOOMETpOB MEHOOETOHA Y
OJIHOTO M3 TpeX MOCTAaBUIMKOB. CKOJBKO MPUAETCS 3allJIaTUTh 32 CAMYIO JICIIEBYIO
MOKYTIKY C JOCTaBKOM (B py0sisax)? LleHbl 1 yClioBUSL TOCTaBKM NPUBEIEHBI B TaOIUIIE.

CroumocTh CTouMOCTh
JlonoJHUTENbHBIC
ITocTaBmuk nmeHo0eToHa JOCTaBKH
3 yCJOBUS
(py6.32a 1 M) (B py0.)




A 2650 4400 -

[Tpu 3aka3ze Ha cymmy Oosbiie
b 3200 5400 150 000 py06. mocTaBka
OecraTHO

IIpu 3akase Gosee 80 m°
JI0CTaBKa OECTUIaTHO

B 2680 3400

12. (1 6amn) B tpeyronsuuke ABC AC=BC,AB =6, cos A= % . Haitnure BeIcOTY CH.

IIpu BoInoiHeHnu 3aaaHuii 13 - 18 3anumuTe X0 pelieHus M MOJYYEHHbIH OTBET.
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13. ( 1 6annm)HaiiauTe 3HaYCHUE BRIPAKEHUS 3‘/§+10 :
7x -6
x+2
15. (16ann) UnnuHap BOKCaH B MPSIMOYTOJIbHBIN MapaslieenuIe].
Panuyc ocHoBanus nuinHapa paseH 2. OobeM
napautenenunena paseH 80. Haligure BbICOTY UIMHIpA.

14. ( 1 6ann)Haiigute KOpeHb ypaBHEHUS x=

16. (1 6amn) Teno gerxkercs 1o 3akony S(f) =2x> —x + 1.
Onpenenure, B KAKOM MOMEHT BPEMEHH CKOPOCTH OyIeT paBHA 7.

2

17. (1 6ann) Permuth ypaBHEeHHE sin“ x—6sinx =0.

18. (1 6amm) PemmTe HEpaBEeHCTBO SLX >0,125.

,ZIO”OJIHMmeJlea}l yacmo

IIpu BeImoTHeHuM 3aaHuil 19 - 22 3anumuTe XOA PelleHUsi M MOJYYEeHHbIH 0TBeT.

19.(3 6amna) Halinute Haumenpliee 3Hauenne GyHkun ¥ = 136 —9sinx+9 ya orpeske {0;%}.

3x+y=3

20.(3 6amna) Pemmte cucteMy ypaBHEHUIMA :
log,(5x+4y)=log,(y+5)

21.(3 6amra) PapHoOOUYHAs Tpamnenus ¢ ocHoBaHUsIMU 12 ¢cM 1 18 cM 1 BbicOoTOM 4 cM
BpallaeTcsi okoJio 6ospiiero ocHoBanus. Haiiaure o0BbEM Tena BpallleHUs.

22.(3 6amna) Haiinute Bce peleHus YPaBHEHHS cos2x +sin2 x=cos X .

VKauTe KOPHU, IPUHAIJIEKALINE OTPE3KY [-7;7].

3 BapuaHT



Oosazamenvnasn wacmo
IIpu BhInOTHeHNH 3aaaHuii 1-3 3anUIIMTE X0 PelIeHUs U MOJyYeHHBIH OTBET.

1. (1 6aymn) HalinuTe KopeHs ypaBHeHus 2220 =16,
42

2. (1 6amn) Haitnute 3HaueHUE BBIPAKCHUS Slog3 -

3. (1 6amn) Terpanb crout 40 pyoseii. Kakoe HanbobIee 4ncao Takux TeTpagae MOXKHO
Oynet kynuth Ha 750 py6uieii mocie nonmxeHus uensl Ha 10%7?

IIpu BhINOJTHEHNH 3aaHU 4-7 3aNIUIINTE MOJY4Y€EHHbIN OTBET.

4. (1 6aun) Ha pucyske (cM. HUKe) M300pakeH rpaduk GYHKIUK y= f(x), ONpeaeaeHHoi Ha
uaTepBane( - 10; 2). Onpenenure KOJIMIECTBO HENBIX TOUYEK, B KOTOPBIX TPONU3BOAHAS
GyHKIIUU OTpULIaTeIbHA.

. (1 6ann) Onpenenute HaUMEHbIIEE U HAMOOJIbIIee 3HAYCHUS (PYHKIIUU.

)]

6. (1 6amn) ITpu kakux 3HaueHusIX X, f(x) > 0.

7. (1 6amn) [1pu xakux 3HA4YCHUSIX X, f(x) < 0.

M
¥ = flx) t

IIpu BhINOTHeHUM 3a1aHuil 8-12 ykaxuTe X0 pelIeHUs M 3aNMIINTE M0Jy4YeHHbIH 0TBeT.

o . 3
8. (1 6amn) Halinure 3Ha4ueHue Sin o, €CJIU U3BECTHO, YTO COS 0, = 3 u o € Il uverBepTH.
T T
9. (1 6ayn) Pemuth ypaBHEHHUE cos (x+3):cosg .

10. (1 6ann) Pemure ypaBuenue logs(5 — 5x) =logs2 + 1.

11. (1 6ann) B Tabnuiie ykazaHbl CpeHHE IIEHBI (B PyOIIsiX) HA HEKOTOPHIE OCHOBHBIC
OPOJYKTHI MUTaHUs B TpEX ropogax Poccuu (mo nanueiM Ha Havano 2010 roga)

HaumenoBanue npoaykra bapnayn TBepb IIckoB




[TmennyunbIi x71€6 (6aTOH) 12 11 11
Mogoxko (1 autp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 k1) 260 240 235
['oBsimuna (1 kr) 300 280 280
[Tonconneunoe macino (1 nurp) 50 38 62

Omnpenenute, B KAKOM U3 ITHX TOPOJOB OKAKETCS CAMBIM JICIIEBBIM CIEAYIONINI Ha00p
MPOIYKTOB:3 KT KapTodens, 1 Kr cbipa, 3 1 MOACOTHEYHOro Macia. B oTBeT 3anmummmre
CTOMMOCTD JJAaHHOT'0 Habopa MPOJAYKTOB B 3TOM Topoje (B pyOIsix).

12. (1 6ann) B tpeyronsuuke ABC AC =BC, AB =10, cos A= % . Haiinute BwicoTy CH.

IIpu BeImostHeHuM 3aanuii 13-18 3anummTe X0 pelIeHUs U MOJYy4YeHHbIN OTBeT.

13. (1 6ann)Halinure 3HaueHUE BhIPAXKEHUS 4ﬁ+2 '42_ﬁ :

9x-3

14. ( 1 6amn)Halinure KOpeHb YpaBHEHUS x= 5
X+

15. (16ann) [1pssMOYTOJIbHBIN MapallIeenuIe]] OMcaH 0KOJIO0
WIMHPA, PaIdyC OCHOBAHHS U BHICOTA KOTOPOTO PaBHBI
6. Haitnute o6beM napajuienenumnena.

16. (1 6amn) Teno ABUXKETCS MO MPSAMOM TaK, YTO PACCTOSHUE S OT HavyaJbHOW TOYKHU
M3MEHAETCS 110 3aKoHy S = 5¢—0,5¢% (M), e ¢ - BpeMsl IBUKEHUS B CEKYHIaX.
Haiinute ckopocTh Tena uepes 4 ¢ nocie Hayana JIBUKEHUS.

17. (1 6amr) Permmth ypaBHEHHE 2sin” x—3sin x+1=0.

RN
18. (1 6amr) Pemmre HepaBenctro 49™" < (7)

,ZIOHOJIHMmeJlea}l yacmo

IIpu BpInoTHeHnH 3aaaHuii 19 - 22 3anumuTe X0/ pelleHus U MOJyYeHHbIH OTBET.

19.(3 6amna) Haligute HavmeHbllee 3HaYeHHE PYHKIUU y=2cosx+5x+8 Ha OTPE3KE [O; 37”} :

.| 2x+y=15
20.(3 6amna) Pemnte cucteMy ypaBHEHHUIA Yy :
x-3y=log, 16

21.(3 6amra) PapHOOOYHAs Tparenus ¢ OCHOBaHUSIMU 12 ¢cM 1 24 ¢M 1 BBICOTOH 8 CM B MEPBBIN
pa3 BpalaeTcsi OKOJIO MEHBIIIETO OCHOBAHMS, @ BO BTOPOI — OKOJI0 Oobiero. CpaBHUTE

00BEMBI TEJ BpAIICHHUS.

22.(3 6anna) Haiinute pelieHre ypaBHEHUS COS 2x—sinx=cos? x .



VKaxuTe KOPHH, IPUHALIEKALINE OTPE3KY [0;27].

4 BapuaHT

Ooazamenvhan vacmo
IIpu BbImoIHeHUM 3a1aHuil 1-3 3anMIIMTE X0/ pelIeHus U MOJIyYeHHbI OTBeT.

1. (1 6amn) HalinuTe KopeHs ypaBHenus 3 > 13=9,
34

510g57 .

2. (1 6amn) Haitnute 3Haue€HNUE BBIPAKEHUS

3. (1 6amn) lapukoBas pyuka crout 20 pyoseit. Kakoe Hanbosbliee Yuciao Takux pydek
MOHO Oyzaet kynuTh Ha 500 py6sneit mocie nobimeHus 1eHs Ha 10%?

IIpu BbINOJIHEHUM 3a/1aHUil 4-7 3aNIMIIUTE MMOJy4YeHHBbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HuKe) n300paxker rpaduk GpyHKIMA y= f(x), ONpeneIeHHol Ha
unrepBaie (-1; 12). Onpegenure KOIUYECTBO IEIBIX TOYEK, B KOTOPBIX MPOU3BOAHAS
GYHKIMM  TIOJIOKUTENbHA.

5. (1 6amn) Onpenenute HaUMEHbIIEe M HAaWOOJbIIEEe 3HAYCHHS (DYHKIIUU.

6. (1 6amn) Ilpu kakux 3HadyeHusx x, flx) >0.

7. (1 6amn) Ilpu xkakux 3HaUeHusx x, flx) <O0.

y=ftx) |

_y
I
0

IIpu BhINOTHeHUM 3a1aHui 8-12 ykaxuTe X04 pelIeHUs M 3aNMIINTe M0JyYeHHbIH 0TBeT.

o . 5
8. (1 6amn) Haitaure 3HaueHUe cos o, €CIM U3BECTHO, UTO Sin o = 3 u o € Il uverBepTH.

9. (1 6amn) Pemuth ypaBHEHHE sin(x+7z)=cos(—%) :
10. (1 6amm) Pemmure ypaBuenue [g(x +3)=2Ig5.

11. (1 6amn) B Tabnuie ykazaHbl CpeIHHE IIEHBI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIE
MPOAYKTHI MUTaHUA B TpEX ropoaax Poccum (mo manusiM Ha Havano 2010 roga)

HanmenoBanue npoaykra benropon | Spocnasib Boponex

[Tmennunbiii x;1€0 (6aTOH) 11 15 14




Mogoxko (1 autp) 23 26 20
Kaprodens (1 kr) 10 9 13
Crip (1 k1) 205 240 270
['oBsimuna (1 kr) 240 230 240
ITonconneunoe mMacio (1 sutp) 44 58 52

Omnpenenute, B KAKOM U3 ATHX TOPOJOB OKKETCS CAMBIM JICIIEBBIM CIIEAYIONINI Ha00p
NPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSAMHEI, | JI MOICOTHEYHOTO Macia. B oTBeT 3anummre
CTOMMOCTD JJAaHHOT'0 Habopa MPOJAYKTOB B 3TOM Topojie (B pyosisix).

12. (1 6amn) B tpeyronsauke ABC AC=BC, AB =32, cos A= % . Haitnute BwIcOTY CH.
IIpu BeImoTHeHuM 3a1aHui 13 - 18 3anumuTe X04 pelIeHUs W MOJTYYCHHBIH 0TBeET.

. V34l 2-43
13. ( 1 6amn) Haiinute 3HaueHne BhIpaskeHus O -6 .
Ilx —12

14. ( 1 6ann) Haitnure KOopeHb ypaBHEHUSI x= 1
X+

15. (16ann) IpsMoyroybHBIN TTapaJUIEICTIUIIE OMTUCAH OKOJIO
HUJIUHAPA, PaJLYC OCHOBaHMS M BBICOTAa KOTOPOI'O PaBHHI 1.
Haiigute 06beM napasuienenumnena.

16. (1 6amn) Teno ABUXKETCS O MPSAMOM TaK, YTO PACCTOSIHUE S OT HAYAJIbHOW TOUYKH
M3MEHSETCS 110 3aKoHy S =+ 0,57 (M), rie ¢ - BpeMs IBMKEHHS B CEKYHIAX.
Haiingure ckopocTh Tesa uepes 4 ¢ nocjie Havalia ABUKEHUS.

17. (1 6amn) Pewnts ypasrenne 2¢os” x—cosx—1=0.

1+2x 1.2+x
9

18. (1 6amm) Pemure HepaBeHCTBO 27 > (

,ZIOI’IOJIHMmeJlea}l uacmo

IIpu BbImoIHeHuM 3a1aHuil 19 - 22 3anuimuTe XOA PelleHUsi M MOJYYEeHHbIH 0TBeT.

19.(3 6anna) Halinute HamMeHbItiee 3HaYeHUE PYHKIIUNA y=6cosx+11x+7 Ha OTPE3Ke {0; 377[} :

+4y =16
20.(3 6amna) Pemmte cucteMy ypaBHEHUM ey :
log, y =log,(4x +4)

21 .(3 6anna) PapaoO6ouHas Tparnenusi ¢ OCHOBaHUSIMU 12 ¢M 1 28 ¢M U BBICOTOM 6 CM B TIEpBBIN
pa3 BpalllaeTcsi OKOJIO MEHBIIEr0 OCHOBAHMS, @ BO BTOPOM — OKOJI0 OosibIero. CpaBHUTE
IJIOIIA/IM IOBEPXHOCTEW TeJ BpaIlCHHUS.

22.(3 6amra) HalimuTe BCce pelmieHus ypaBHEHHUS cos2x+sin

VKaXuTe KOPHH, IPUHALIEKALINE OTPE3KY [-7;7].

2 x+cosx=0.



OTBeThI K KOHTPOJLHOM padoTe

1 BapuaHT 2 BapMaHT 3 BapuaHT 4 BapuaHT
1 x =-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 8 (hakoHOB 23 terpaau 20 TeTpanen 22 TeTpanu
4 4 ToukH 6 TOUeK 5 Touek 5 Touek
5 Vuau6 = 495> Yuaum = - Vuau6 = 3> Yuaum = -3 ,5 Vuau6 = 49 VYuaum = -3 ,2 Vuau6 = 3)37 Yaanm =

3,3 -3
6 x X e[-2;2]U[6:7) X e(-10;-8]U[-2:2) X e(-1;2]U[4:8]
€(=6,-4]V[-2;,2]V[6:8)
7 X e[-4;-2]U[2:6] X e(=7:-2]U[2:6] X e(-8-2] X e[2:4]U[8:12)
8 sina:& cosa=§ sina=08 cosa=—E
3 13

9 x:i£—£+27m,neZ x=(-1)"———+m,neZ x:i£—£+27m,neZ x:(—l)”z—ﬂ+7m,ne

3 3 6 2 6
1 0,2 -7 -1 22
0
1 184900 ThbIC. pYO. 213750 TthIC. PYO. 381 py0. 352 pyo0.
1
| 6 4 12 12
2
| 256 243 256 216
3
1 4u-9 3u?2 3ul 4ui3
4
1 1 5 864 4
5
1 4 cekyHIbI 2 ceKyHbl Im/c 5wm/c
6
1 x:—£+27m,neZ x=0+m,ne”Z x:£+27m; x=0+2m;
7 2 2

x=(-1)" -%+7m,n eZ

x=i2T7[+27m,n e’z

1 x<2 x<1 x<3 7
x>——

8 8

1 21 9 10 13

9

2 x=1y=2 x=1;y=0 x=T,y=1 x=0;y=4

0

2 1381 cm? 224w cm? Ha 2567 cm> Ha 1927 cm?

1

2 0;2;72';272' iz;O 0;7r;3—7r iz;iﬂ'

2 2 2 2 2




3. Kpurepuu oneHuBaHMs

TpeOoBaHus K BBIOJHEHUIO 3aJJaHUN AK3aMEHAIMOHHON pabOTHI:

v’ U3 PEICTABIEHHOrO PEIICHUS OHATEH X0/ PACCYKIEHHI 00YyUarOIIErocs;

v’ XOJ peleHus ObUT MATEMAaTHYECKHA TPAMOTHBIM;

v’ IIpeACTaBJIEHHBIN OTBET ObLI IPABUIBHEIM;

v Meron ¥ popMa ONKCAHUS PELIEHUS 3a1a91 MOTYT OBITH IPOM3BOJILHBIMH;

v/ BBINIOJIHEHHE KAXKIOr0 U3 3aaHUI OLICHUBAECTCS B 0aJUIax.
3a mpaBUIBHOE BBHITIOJIHEHUE JIO0OTO 3aJlaHusl U3 0053aTeJbHOW YacTH oO0ydarouiuics
noiyyaetr oauH Oawl. Ilpu BHIIOMHEHWHU 3aJaHusl W3 00sA3aTEIBLHON YacTH, TJle HEOOXOIUMO
MIPUBECTH KPATKOE peIIeHHe, 3a HEMOJHOE pelieHHe 3adaHus (BBIYHCIUTEIbHAS OIINOKa,
omucKa) MOXHO BbICTaBUTh 0,5 Oamna. Ecnimu oOydarommuiicss MpUBOAUT HEBEPHOE DEIICHUE,
HEBEPHBIN OTBET WM HE MPUBOJIUT HUKAKOTO OTBETa, OH moirydaet ) 6aios.

[Ipy BeIMOTHEHMH  JIIOOOTO 3aJIaHMS JOMOJTHUTEJIBbHON YaCTH  HCIIOJb3YIOTCS

CIEYIOIINE KPUTEPUN OLICHKU 3aJaHUM:

banabl Kpurepuu o1ieHKH BHINIOJTHEHHOT0 3aIaHUS
3 Haiinen npaBuibHBIA XOJ PpEIIECHHUs, BCE €ro IIard BBIIOJIHEHbBl BEPHO U
MOJTYY€H MPaBUIbHBIN OTBET.
5 [IpuBeneHo BepHOE pelIeHHe, HO JAOMYyIIeHAa BBIYMCIUTENbHAS OIIUOKA WU
OTIMCKa, MIPU 3TOM MOXET OBITh MOJIyYeH HEBEPHBIM OTBET
. Pemenne HadaTto JOTMYECKH BEpHO, HO AOMYIIeHa ommOKa, MO0 perieHue He
JIOBEJICHO /10 KOHIIA, IIPU 3TOM OTBET HEBEPHBIN MU OTCYTCTBYET.
0 HesepHoe pelienue, HeBEpHbIN OTBET UM OTCYTCTBUE PEILLICHUS.
3amaHus bamnbr ITpumeuanne
1-18 18 Kaxx bl mpaBuIbHBIN OTBET 1 Gasi
19 -22 12 Kaxx bl mpaBuIIbHBIN OTBET 3 Oasia

MakcumainbHbIi 0ai 3a padoty — 30 6anjioB

IlIkana nepesooa 06annoe ¢ ommemKu no RAMUOANTbHOI cUCHeMe

Yucii0 62,108, HEOOXOAUMOE LIS OJTYYCHUS
OrmeTka OTMETKH

IKOHOMUYECKUL | MexHUuyecKuul




npoguio npoguio
9-14 9-16

15-21
(HE MeHee OJTHOTO
3aJlaHusl U3
JIOMOJIHUTEILHOM YacTH)
oomnee 21
(HE MeHee JIBYX 3a/laHui
U3 JIOTIOJTHUTEILHON

4acTH)

«3»
(YOBIETBOPUTEIILHO)

«4y» (xoporio) 17-21

«5» (OTIMYHO) oomnee 21

Kpurepuu omubdok

K rpy0biMm ommbkamM OTHOCSTCS OIIMOKH, KOTOpbIE OOHapy>KHMBaIOT
He3HaHue oOydaromuMuca GopMyll, MPaBUJl, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE
UX TPUMEHATh; HE3HAHUE MPUEMOB PEILICHUS 3a]a4, pacCMaTPUBAEMBIX B yueOHUKaX, a
TaK)K€ BBIUYUCIUTEIbHBIC OIIUOKH, €CITH OHU HE SIBISIOTCS OMTUCKOIA;

K Herpy0ObIM ommOKamM OTHOCSTCS: TOTEpPsS KOPHS WM COXpaHEHUE B
OTBETE MOCTOPOHHEr0 KOpHs, OTOpachiBaHUE 0€3 00BICHEHUI OJHOTO U3 HUX.

K HeaodYeTamM OTHOCATCS: HCpAalIMOHAJIbHOC PCIICHUC, OIIMCKH,
HCAO0CTAaTOYHOCTDb NUJIM OTCYTCTBUC HOHCHGHHﬁ, 000CHOBaHMII B PCUICHUMAX.

OuneHka yCTHBIX OTBETOB

OTBeT OIICHNUBACTCS OMMEmMKOU «5», €CT 00y4YaOIIUNACS

MOJTHO PACKphUI COJIEp)KaHHEe Marepuaia B 00beMe, MPETYyCMOTPEHHOM MPOTPAMMON H
y4eOHUKOM,

U3JIOKWJI ~ Marepuall ~ TPAaMOTHBIM  SI3BIKOM B OINpPEACTICHHOW  JIOTHYECKOH
TIOCTIEI0BATEIHPHOCTH, TOYHO MCIIOIB3YsI MATEMAaTHIECKYIO TEPMUHOJIOTHIO U CHUMBOJIUKY;
MPaBUJILHO BBITOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COMyTCTBYIOIINE OTBETY;

MOoKa3aJl yMEHHE WUTIOCTPUPOBATH  TEOPETUUYCCKHUE  TIOJIOKEHUS  KOHKPETHBIMH
npuMepamMH, TPUMEHSATh WX B HOBOW CHUTyallMM TPH BBITIOJHEHUH TMPAKTHYECKOTO
3a/laHus;

MPOJEMOHCTPUPOBAI ~ yCBOGHHWE paHee H3YYCHHBIX COMYTCTBYIOIIMX  BOIIPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOWYUBOCTH UCIIOJIB3YEMBIX TIPU OTPAOOTKE YMEHU U HABBIKOB;
OTBEYaJ CaMOCTOSITENFHO 0€3 HaBOMAIIUX BOMPOCOB IMpernoaBaTens. Bo3MoxxHbI oHA -
JIB€ HETOYHOCTH MPHU OCBEIICHHH BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAIKAX, KOTOPHIE
0Oy4arouuics JIETKO UCTIPABUII 110 3aMEYaHHIO MPENOo/1aBaTeNsl.



OtBeT OLICHHUBACTCA OTMETKOM «4», CCJIM OH YyAOBJICTBOPSACT B OCHOBHOM TpC6OBaHI/IHM
Ha OLICHKY «5», HO IIPU 9TOM UMCCT OJIMH U3 HCIOCTATKOB!

¢ B HU3JIOKCHHU JOIYHICHLI HEOOJIBIITNE HpO6CHBI, HC MHCKa3WBIIHMC MATCMATHYCCKOC
COACPIKaHNEC OTBETA,

¢ JOIYIICHbBI OAWMH — ABA HCAOYCTA IIPpU OCBCUHICHHUHW OCHOBHOTO COICPKAaHUSA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAHUIO IIPCIIOAABATCIIA,

¢ JIONMYIICHBI omuOka wmiam Ooiee ABYX HCAOYCTOB IIpU OCBCIOCHUHW BTOPOCTCIICHHBIX
BOIIPOCOB WJIX B BBIKJIAJAKAX, JICTKO UCIIPABJICHHBIC 110 3aMCYAHHIO ITPCIIOAAaBATCIIA.

OT1MmeTKka «3» CTaBUTCA B CICAYIOMINX CIIydasiX:

® HEMOJHO WJIM HENOCIEAOBATENbHO PACKPBITO COJEpPKAHUE MaTepuana, HO IOKa3aHO
oOlllee MOHMMAaHWE BOIMpOca W MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTaTOYHBIC IS
JanbHEHIIero yCBOEHUs MPOrpaMMHOro mMarepuaina (ompeneneHHble «TpeOoBaHUSIMH K
MaTEMaTUYECKON MOJIMOTOBKE O0YYaIOIIUXCS»);

® UMEJNCH 3aTPYIHEHUS WIH TOMYIICHBI OIIMOKU B OMPEIEICHNN MOHITHIA, UCIIOJIb30BAaHUHU
MAaTeMaTU4eCKOM TEPMHUHOJIOTUMHM, YEpTeXax, BBIKJIAJKAX, MCIPaABICHHbIE II0CIIE
HECKOJIBKUX HAaBOJALIUX BOIIPOCOB IIPEIIOAABATEILS;

e oOydaroumuics  HE CHPaBUICS C TNPUMEHEHHEM TEOPUH B HOBOM CHUTyallud TpHU
BBIMOJTHEHUH TPAKTUYECKOTO 3a/JaHUsA, HO BBIMOJHUI 33JaHUS 00S3aTEIbHOTO YpPOBHS
CJI0’KHOCTH 110 JAaHHOU TEME;

® IIpYU 3HAHUM TEOPETHUUECKOI0 MaTepHalia BhISBICHA HEAOCTaTO4YHas C(HOPMHUPOBAHHOCTh
OCHOBHBIX YMEHUI U HaBBIKOB.

OTMmeTKa «2)» CTaBUTCS B CIICAYIOIUX ClIydasax:

® HE PacKpbITO OCHOBHOE COJEpKaHUE YUeOHOT0 MaTepuaa;
e O00Hapy)XeHO HE3HaHWE WM HeMOoHMMaHue oOydaromuMmcs Oousbluedl wnu Haubosee
BaYXHOM yacTH yueOHOr0 MaTepuaa;
® JIONYIIEHbl OWIMOKKA B ONPEICIICHUU TOHATHI, NPU HCIOIb30BAHUM MaTEMaTHUECKON
TEPMHUHOJIOTHHM, B PHUCYHKaX, 4epTexax WM rpaukax, B BBIKIAJKaX, KOTOpHIE HE
VCITPABJICHBI ITOCJIE HECKOJIBKUX HABOISALIMX BOIIPOCOB IPEIOAABATEIS.

OrMmeTka «1» cTaBUTCS, €CIIU:

e oOyuaromuicss 0OHapy KT IOJTHOE HE3HAHNE U HETIOHUMaHUE U3y4aeMoro y4eOHOTo
MaTepHaia Uiu HeE CMOT OTBETUTh HU HAa OJMH U3 MTOCTaBJIEHHBIX BOIPOCOB IO
U3y4aeMOMy MaTepuaiy.
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