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1. IIacmopT KOMILIEKTAa KOHTPOJbHO - H3MEPHUTEIbHBIX MATEPHAJIOB IUCHMILINHBI
MaremMaTHnka

KontponbHo-uamepurensusie  Matepuansl (KMM) mnpennazHadeHsl A7is  KOHTPOJSL M OLEHKHU
00pa3oBaTeNbHBIX JIOCTIDKEHUH  OOYyYaloIMXCs, OCBOHMBIIMX MPOrpaMMy Y4eOHOH IUCIUILIMHBI
Maremaruka.

KHM Bk1ro4aroT KOHTPOJIBHBIC MaT€pUajibl IJIA IPOBCACHUA TCKYIIECTO KOHTPOJIA.

KHWM pazpaboTanbl Ha OCHOBaHUHM HpPOTpaMMbl yueOHOH TucHMIUIMHBI MareMaTHKa.

2.Pe3yabTaThl OCBOCHHS Y4eOHOM AN CHMIIIMHBI

OcBoeHue copep:kaHust y4eOHOW TUCIUIUIMHEI « MaTeMaTrukay 00ecreunBaeT JOCTHKCHHE
CTyJAEHTaMH CIICAYIOIINX Pe3ya1bmanos:

®  JIUYHOCMHBIX:

- c(hOpPMUPOBAHHOCTh MPEJCTAaBICHUI O MaTeMaTHKe KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICTUPOBAHUS SIBJICHUN U MIPOLIECCOB, UACAX U METOJAaX MaTEeMaTHKU;

- MOHMMAaHWE  3HAYMMOCTM  MaTeMaTUKH Ui HAyYHO-TEXHMYECKOTO  Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K YacTH OOIIEYEeIOBEYECKOW KYJIBTYpHI uepe3
3HAKOMCTBO C UCTOpUEN Pa3BUTHsI MAaTEMATUKH, SBOJIOLUENH MaTEMATUYECKUX UIEH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS, aJITOPUTMUIECKOU
KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOAMMOM jsi Oynymied npodeccruoHanbHON
NeSTeNbHOCTH, AJIs TPOJOHKEHUS 00pa30BaHusl M caMo00pa3oBaHMUS;

- OBJIaJICHME MaTEeMaTUYECKUMH 3HAHUSIMH U YMEHHUSIMH, HEOOXOJUMBIMU B IOBCEIHEBHOM
KU3HU, JUISI OCBOCHHS CMEXKHBIX €CTeCTBEHHO - HAyYHBIX JUCHUIUIMH ¥ JUCIHILTUH
poeCCHOHAIBHOTO IHKIIA, ISl TOJyYeHUss 0O0pa3oBaHUsl B 00JACTAX, HE TPEOYIOMMX YyriayOaeHHOMN
MaTeMaTHUYECKOM MOATOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0, B TOM YHCIE CamMo0Opa3oBaHWIO, Ha
MPOTSKEHUHM BCEH KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBHIO
yCIenTHoW mpohecCuOHATBLHON 1 00IIECTBEHHOM IeITEIbHOCTH;

- TOTOBHOCTh U  CIOCOOHOCTH K CAaMOCTOSITEIBHOM TBOPYECKOM M OTBETCTBEHHOMU
NeSITeNIbHOCTH;

- TOTOBHOCTh K  KOJUIGKTHBHOW  paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJIE3HOH, YUeOHO-HUCCIIEI0BATENbCKOM, TPOCKTHOW U JAPYTHX BUIAX
NeSTEIbHOCTH;

- OTHOIIIEHHE K TPOdEeCCHOHATbHOW AESITENbHOCTH KaK BO3MOXHOCTH YYacTHUs B PELICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEM;

* MemanpeomMemHblx:

- YMEHHUE CAMOCTOSITEJIbHO OMNpENENsTh UEeIu JACATEIbHOCTM M COCTaBIISATH  IUIAHBI
NESATETLHOCTH; CaMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH JCATEIHLHOCTH;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TOCTUKEHUSI TOCTABICHHBIX 1IEJIeN U peanu3aluu MIaHOB
NeSATEILHOCTH; BRIOUPATh YCTCIIHBIE CTPATETUN B PA3IMYHBIX CUTYAIUX;

- YyMEHHE TPOAYKTHBHO OOIIATBCS W B3aUMOJICHCTBOBATH B IMPOILECCE COBMECTHOU
NEeSATEILHOCTH, YYUTBHIBATh TO3UIMU APYTHMX YYACTHHUKOB JCATEIBHOCTH, 3()(PEKTUBHO pasperniaTh
KOH(JIUKTBI;

- BJIaJICHWE HABBIKAMHM  II03HABATEIBHOW, YYCOHO-MCCIEAOBATEILCKOM ©  MPOCKTHOM
JeSATeIbHOCTH, HAaBBIKAMHU pa3pelIeHus MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MMOMCKY METOJIOB PEIICHUS MTPAKTUYECKUX 33]1a4, MPUMEHEHHUIO Pa3IUYHBIX METOIOB ITO3HAHMSI;



- TOTOBHOCTb M  CIOCOOHOCTh K CAaMOCTOSITEIbHOM MH(OPMAIMOHHO-TI03HABATEIbHON
NESTeIbHOCTH, BKIIOYAash YMEHHWE OpPHUEHTHUPOBATHCS B pa3IMYHBIX HMCTOYHUKAX HH(pOpMaIum,
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMALIHIO, TTOTYYAEMYIO U3 Pa3INYHBIX UCTOYHUKOB,;

- BJIAJICHUE SI3bIKOBBIMHU CPEICTBAMHU: YMEHHE SICHO, JOTUYHO M TOYHO M3J1ararb CBOK TOYKY
3peHus, UCIIONIb30BaTh aJ€KBATHBIC SA3BIKOBBIE CPEICTBA;

- BJIaJICHNE HAaBBIKAMH ITO3HABATEIHHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICIIUTENBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI, I'PAHUI] CBOETO 3HAHUSA M HE3HAHMS, HOBBIX
ITO3HABATEJIBHBIX 33J1a4 U CPEACTB Ul X JOCTHKECHHS;

- LeJICyCTPEMIICHHOCTD B TIOUCKAX U MPUHATUU PELICHUH, COOOPa3UTEIbHOCTh M UHTYHULIUS,

- Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUN; CIIOCOOHOCTh BOCIHPHUHMMATH KpacoTy U
TapMOHMIO MUPA;

®  npeomMemHuix:

- c(hOpMHUPOBAHHOCTh MPEICTABICHUN O MAaTEMAaTHKE KaK 4acTH MUPOBOHN KyJIbTYpbl U MECTE
MaTeMAaTHKd B COBPEMEHHOW IMBUJIM3AIMH, CIOCO0AX OMHCAHUS SBJICHHM pEaJbHOTO MHUpa Ha
MaTEeMaTHYECKOM SI3BIKE;

- c(OPMUPOBAHHOCTh TPEJCTABICHUNA O MATEMAaTHUYECKHX TMOHITHSAX KaK BaKHEHIIHMX
MaTEeMaTHYECKUX MOJENAX, TMO3BOJSIONIMX OIUCHIBATh M HW3y4aTh pa3HbIE MPOLECCHl U SBICHUS;
MMOHUMAHHE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MOCTPOCHUSI MAaTEMaTHYECKUX TCOPHUH;

- BIIQJICHUE METOJaMH JO0Ka3aTelIbCTB M AJITOPUTMOB pEIICHHUS, YMEHHE HUX MPUMEHATb,
MIPOBOJIUTD JTOKA3aTEIIbHBIC PACCYKIEHHUS B XO/I€ PEIICHUS 3a/1ay;

- BIIQJICHUE CTAaHJAPTHBIMH TIpUEMaMU pPEIICHUs PpAlMOHANBHBIX W HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHWW H HEPABEHCTB, WX CHUCTEM;
UCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MpPOTpamMM, B TOM UHWCJIE MAJI TOWUCKA MYTH pEHICHUS U
WJUTFOCTPAIIMH PEIICHUs YPAaBHEHUN U HEPABEHCTB;

- c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSTHUSIX MAaTEeMAaTUYECKOTO aHaIu3a U
WX CBOMCTBAX, BIIQJICHHEC YMCHHEM XapaKTePU30BaTh MOBEICHUE (PYHKIIHH, UCTIOI30BAHUE TIOTYYECHHBIX
3HAHUU JJI OMMCAHUS U aHAJIM3a PEAIbHBIX 3aBHCHUMOCTEN;

- BJIAJICHUE OCHOBHBIMH TIOHATHUSIMU O IUIOCKUX M TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uUX OCHOBHBIX CBOWMCTBax; C(HOPMHUPOBAHHOCTh YMEHHS pACHO3HaBaTh T'€OMETPUUYECKUE
(GUTypHI HA YePTEIKAX, MOJACIISAX M B PEATBHOM MUPE; MPUMCHCHHE N3YUCHHBIX CBOHCTB T€OMETPHUECKUX
buryp u Gopmy 1S perieHns FreOMEeTPHUECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJEPKAaHUEM;

- c(hOPMUPOBAHHOCTH MPEACTABICHUN O TPOIECCaX W SBICHUSIX, UMEIONINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHUPE, OCHOBHBIX MOHSATHSIX 3JIEMEHTapHOMN
TEOpPUH BEPOSITHOCTEH; YMEHHH HAXOJIWTh M OLIEHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B
MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKH CITyYalHBIX BEJIUYUH;

- BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM MPU PEHICHUH
3amad.

Pe3ynbraToM OCBOCHUS AUCIUIUIMHBL SIBIISIETCA MMOTyUYeHUEe (OCBOCHHE) 3HAHUN U YMEHHI

Pe3yabTarnl 00yyeHus

Iloka3aTenn oneHKH pe3yJjbTaTa
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHUA)

YMmenus:




peuarb JIMHEWHBIEC U KBAaAPATHBIC YPABHCHUA U
YPaBHCHUS, CBOAAIIUCCA K HUM;

MOJTyYeHHE KOPHEH TMHEWHBIX U KBaJIPATHBIX
YPAaBHEHUH U YPAaBHEHM, CBOIAIUXCS K
HUM, 000CHOBaHUE BbIOOpa (OPMYIT IS
pelIeHus KBaIpaTHBIX YPaBHEHUH U
HETOJHbIX KBaJ[PAaTHBIX YPAaBHEHMIA;

BBIIIOJIHATH HeﬁCTBHH C HGﬁCTBHTGHBHBIMPI qucjiaMu,
IMOJIB30BATHCA KaJIbKYJIATOPOM IJIA BBI‘IPICJ'ICHPIIZ,
HaxXoaAuThb HpI/IGJII/I)KéHHBIe BBIYUCJICHUA,

BBIIIOJIHEHUE JIEUCTBUU C JEHUCTBUTEILHBEIMU
YUCIIaMH, IEMOHCTPAIUS YMEHHI
HCMOJIb30BAHUS KAJIBKYJISATOPA IS
BBIYHCIICHUN M HaXO0XKICHUS
NpUOIMKEHHBIX BBIYHCICHU;

peuaTtb JIMHEHBIC U KBaaApaTHbBIC HCPABCHCTBA,
CUCTCMbI HCPABCHCTBA,

M3JI0KEHUE OCHOBHBIX 3TANOB PEIICHUS
JUHEWHBIX U KBaJIPATHBIX HEPABEHCTB U UX
CHCTEM;

MPOU3BOJUTEL JICUCTBUSI C BEKTOPAMH;

dhopmyrpoBaHUE TIPABUIT CIOKCHUS U
BBIYUTAHUSI BEKTOPOB, IEMOHCTpALIUS
YMEHHH BBITIOJTHEHUS JIEUCTBUNA HAZl
BEKTOPAMH;

MCTIOJIH30BaTh CBOMCTBA AIIEMEHTAPHBIX (DYHKINI MTpH
pELIECHNN 3aa4 U yIPAaKHEHUI;

W3JI0KECHNUE CBOUCTB (PYHKIUI 1
JEMOHCTpALMs TIOHUMaHMsI UX
HCIIOJIb30BAaHUS IPU PEIICHUU 3a7ad U
YIIPAXXHEHUH;

BBHITIONHATH TOXKJIECTBEHHBIC TPEeoOpazoBaHUs CO
CTETNIEHHBIMH, JOTrapu(PMHUUECKUMU U
TPUTOHOMETPHUYECKHMH BBIPAKEHUSIMU;

MPUMEHEHHE TOXICCTBEHHBIX
npeoOpa3oBaHuUil Ha/l CTENICHHBIMH,
JOrapu(PpMHUECKUMH U
TPUTOHOMETPUIECKUMH BBIPAKCHUSAMU;
o0ocHOBaHKE BbIOOpa (pOPMYIIBI WITH
cBoMcTBa (PYHKIUH AJ1 MpeoOpa3oBaHUs;

CTPOUTH T'paUKMU TOKA3aTEJIbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
(GYyHKUMH, BBIIOJIHATh MX NPeoOpa3oBaHuUs;

co3JlaHue rpauKOB IMOKA3aTENIbHBIX,
JOTapUPMHUECKUX U TPUTOHOMETPHUECKUX
GbyHKIUH, TeMOHCTpaIs YMEHUN
BBITOJIHEHUS TTPe0OpazoBaHui TpauKOB
TakuX (DyHKITHI;

BBIUUCIIATh NPOU3BOJAHBIE U IMEPBOOOPA3HBIE,
ONpeeaEHHBIE WHTErPAJIbI, IPUMEHITh
OIIpEACIEHHBIN UHTETPANI I HAXOXKICHUS
IJIOIIAAM KPUBOJIMHENHON Tpaneuuu;

MOJTy4€HHE TTPOU3BOIHBIX U IEPBOOOPA3HBIX
HEKOTOPBIX (YHKIIHA, TOCTPOCHUE
KPUBOJIMHEWHOW TpaIleliu, HaX0XKICHUE €€
IJTONIAY C TOMOUIBIO ONPEIETEHHOTO
HHTErpaa;

IIPUMEHATH CBOMCTBA MPSAMBIX U IUIOCKOCTEU B
IIPOCTPAHCTBE IIPHU PEIICHUM 3a/ad;

000OCHOBaHHE CBOMCTB MPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE IPH PEIICHUH
3ajay;

I/I306pa)KaTI) TCOMETPHUUICCKUC TCJIa HAa IINIOCKOCTH U
B IPOCTPAaHCTBEC, CTPOUTh HX CCUYCHHA INNIOCKOCTBIO,

JIEMOHCTPALMS YMEHHUIN MOCTPOCHHUS
F€OMETPUUYECKUX TEJI U UX CEYECHUN Ha
IJTOCKOCTH U B IIPOCTPAHCTBE;

pelmars 3aJa4d Ha BBIYMCIICHUE ILIOMAACH
MOBEPXHOCTEH U OOBEMOB T'€OMETPHUECKUX TEl;

ornpeeneHue GopMyIIbl 11l BEIUNCIECHUS
Iomaze u 00bEMOB reOMETPUIECKUX Tel,




NPUMCHCHUC UX IS pCHICHUA 3a/1a4;

yMCTB HpI/IMeHSITB OCHOBHBEBIC ITIOJIOXKCHUA TeOpI/II/I
BEPOATHOCTEH M MaTeMaTHYECKOW CTATUCTUKHU B
poecCHOHALHON JeSTebHOCTH.

BBIJICJICHUEC OCHOBHBIX 3JICMCHTOB TCOPUHU
BEPOSTHOCTEN U MAaTEMaTUUYECKOM
CTaTUCTUKH, PEIICHUE MPAKTUUECKUX 3a]1a4.

3HaHuA:

OCHOBHBIC (DYHKITHH, NX TPaUKHU U CBONCTBA;

MEPEUnCIICHNEe OCHOBHBIX (QYHKIHUH,
(dhopMyHpOBaHUE WX CBONCTB, ONTUCAHUE
rporecca NocTpoeHus rpaduKoB;

OCHOBBI JU((HepeHINaTFHOTO U HUHTETPATBLHOTO
HCYHCIICHUM,

dbopmynupoBaHue MpaBui U GopMyIl
mQQepeHIaTIbPHOTO 1 HHTETPAIHHOTO
HCUYMCIICHUH;

AJIITOPUTMBI PELLIEHUSI TPUTOHOMETPUUYECKUX,
NOKa3aTebHbIX, JIOrapu(PMUIECKUX YPaBHEHUH U
HEPABEHCTB;

U3JI0KEHUE AITOPUTMOB pELICHUS
TPUTOHOMETPUUYECKHUX, I0KA3ATEIbHBIX U
JOrapu(pMHUUECKUX YPAaBHEHUN U
HEPABCHCTB;

OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX (QYHKIUI;

ONPEAEIICHUE OCHOBHBIX CBOWCTB
3IIEMEHTapPHBIX (YHKIIHIA;

OCHOBHBIE ITOHATHUS BEKTOPHOH anreOpsl;

(dhopMynHpoBaHKE OTPECICHUN U
BBIJICJICHHE OCHOBHBIX MOHSITUN BEKTOPHOMU
anreOpsl;

OCHOBBI JIMHEHWHOM anreOpsl;

000CHOBaHHE OCHOBHBIX MOHATUI
JUHEHHON anreOphl;

OCHOBHBIC IMMOHATHA U OTIPCACIICHUSA CTCPCOMETPHUU,

y3HaBaHUE T€OMETPUUYECKUX TE,
(dhopMynupoBaHHE OCHOBHBIX MOHITHH U
OIIpEeECNIEHUI CTEPEOMETPHH;

CBOWCTBA T€OMETPUYECKHUX TEJI U MIOBEPXHOCTEM;

NEPpCUUCIICHUC CBOMCTB reOMCTPHUICCKUX TCII
Hn ux HOBerHOCTeﬁ;

(dbopMyInbl MomMAAeH MOBEepXHOCTEH W 00BEMOB;

BbIIeNIieHUE (DOPMYI IUTOmAAeH
MMOBEPXHOCTEH U 00BEMOB;

OCHOBHBI€ MTOHATUSI KOMOMHATOPUKH; CTaTUCTUKH,
TEOPUH BEPOATHOCTEH.

U3JI0’KEHUE OCHOBHBIX TIOHATUN
KOMOMHATOPHUKH, CTATUCTUKU U TEOPUH
BEPOSTHOCTEM.

3.01eHKa 0cBOCHHMS Y4eOHOH JUCIUIIIMHBI

3.1. ®opMbI KOHTPOJISAA ¥ OLIEHUBAHUS JIEMEHTOB Y4eOHOM AU CUUIIMHBI

®opMbI KOHTPOJIS ¥ OLleHUBAHUS

DJIeMeHT y4eOHOoM
AUCUMITUHBI

Texkymmii KOHTPOJIb

TemaTuuecknit | IIpomeskyTouHbINM

KOHTPOJIb KOHTPO.Ib




Onmnpoc, CamocTosTenbHast
JleiicTBUTENBHbIE YHCIIA. TECTPOBAHNC, pabora
CaMOCTOsITeNIbHAs
paborta
Ompoc, CamocTosiTenpHast
DyHKIHH U TEeCTUPOBAHHUE, paborta
caMOCTOsITeNbHAS
MOCIe0BATEIHLHOCTH.
pabota
Ormpoc, CamocrosiTenbHas
TTokasaTenbHas TECTUPOBAHUE, pabota
b
CaMOCTOSITeNIbHAS
JorapupmMudecKas u 5
abora
CTeNeHHasl (QyHKLUU. p
Ompoc, CamocTosiTenpHast
TpuronomeTrpuyeckue TecTHpoBanue, pabora
dbyHKIHE caMOCTOsITeNbHAS
pabota
Ompoc, CamocrosiTenbHas
IIpsiMble W IIIIOCKOCTH B TCCTHPOBAHHUC, pabora
IPOCTPAHCTEE CaMOCTOSITeNIbHAS
paborta
Onmnpoc, CamocTosiTenbHast
TECTUPOBAHUE abora
BekTopsl 1 KOOpAMHATHI. P ’ p
CaMOCTOsITeNIbHAs
pabota
Ormpoc,
n TECTUPOBAaHUE
[TpousBomHas u eé p ’ CamocrosTenpHas
MIPUIIOKEHUS. caMoOCTOsITeNIbHAs pabora
paborta
Onmnpoc, CamocTosiTenbHast
ViiTerpan u ero TECTUPOBAHUE, pabota
IpUMeHeHNS CaMOCTOsITeNIbHAs
pabota
Ompoc, CamocrosiTenbHas
['eomerpuueckue Tena u TCCTHPOBAHMKC, pabora
. caMoOCTOsITeNIbHAs
IUIOUIA/IA UX TOBEPXHOCTEH.
pabota
Ompoc, CamocrosiTenbHas
n TECTUPOBAaHUE abota
OOBEMBI TEOMETPHUECKUX TEIT. P ’ p
CaMOCTOsITeNIbHAs
pabora
Ompoc, CamocTosiTenpHast
TECTUPOBAHUE, paborta

KomOunaropuka, ctaTuCTHKA




Y TEOPUsI BEPOSTHOCTEH. CaMOCTOSITeNIbHAS
pabota

HUror DK3aMeH

3.2. Tunsl 3agaHuil 1J151 TEKYLIEro KOHTPOJIS U KPUTEPUH OLEeHKH

[IpeamMeToM OILIGHKH OCBOCHHS IUCIUIUIMHBI SIBJISIIOTCS YMEHHMsI, 3HAHUSA, OOIIHME KOMIICTCHIIUH,
CIIOCOOHOCTh MPUMEHSThH UX B MPAKTUIECKOM JESITEIILHOCTH U TTOBCEAHEBHOM KH3HHU.

e Tun (Bug) IIpoBepsiemble 3HAHUA U Kpurepun onenkn
3a/IaHusA YMeHHUsl
TecTel 3HaHHE OCHOB «5» - 100 — 90% npaBUIIBHBIX OTBETOB
MaTeMaTHKU «4» - 89 - 80% mpaBUIIbHBIX OTBETOB
1 «3» - 79 — 70% npaBUIbHBIX OTBETOB
«2» - 69% u MeHee MpaBUIbHbBIX
OTBETOB
YCcTHBIE OTBETHI 3HaHHE OCHOB VYCTHBIE OTBETBI Ha BOIPOCHI JOJIKHBI
2 MaTeMaTHKU COOTBETCTBOBATh KPUTEPHSIM OLIEHUBAHUS
YCTHBIX OTBETOB.
KonTponbHas 3HaHue ocHOB MaTeMaThKu | «5» - 100 — 90% npaBUIBHBIX OTBETOB
(camocTosiTeNTbHA | B COOTBETCTBHUU C «» - 89 - 80% npaBUIBHBIX OTBETOB
3 | a1) pabora MPOMICHHON TEMOH 1 «3» - 79 — 70% npaBUIbHBIX OTBETOB
YMEHUs IPUMEHEHUS «2» - 69% 1 MeHee NpaBUIIbHBIX
3HAHUN Ha MPAKTHUKE OTBETOB




4. Tunosble 3a1aHNUs AJ151 OLEHKH YCBOCHUS YUYeOHOM TMCUHMILINHBI.

4.1. CrapToBasi JMArHOCTUKA MOATOTOBKH O0YYAIOLIUXCH IO IIKOJLHOMY KypCy MaTeMaTHKHU

BxonHast ~ KOHTposibHas paboTa MPOBOAMUTCS C LENbIO IMPOBEPKH OCBOEHHS OOydYaroUIMMUCS
cozepxkaHusi oOpazoBaHus 1Mo Marematuke. dopma paboTHl OOecreyrBaeT MOJHOTY MPOBEPKU 32 CUET
BKJIIOUEHHUSI 3aJ]aHUM, COCTAaBJIEHHBIX HAa MaTepHualie OCHOBHBIX pa3lieloB mpenMera «MaremaTHKa» B
IIKOJIE: YPABHEHUs, HEPABEHCTBA, CTEIICHU, ACHCTBUS C JE€HCTBUTENBHBIMU YHCIAMM, IPOLEHTHI, TpaduKu
asieMeHTapHbIX (yHKUMH, Teopema I[Tudaropa. KontponbHast paGora BKIIOYaeT 3aJaHMs ABYX YPOBHEH:
0a30BOr0 M MOBBIIIEHHOIO, KOTOpBIE IPEJICTAaBIEHbl B BUAE TECTOB, YTO IO3BOJISET KOHTPOJIUPOBAThH
pe3yJbTar.

IIpn BBIMONHEHNUH 3ajaHuil 0azoBoro ypoBHs (Wactb A u B)  oOyuwarommecs — TOJKHBI
IPOJEMOHCTPUPOBATh OIPEACIEHHYI0 CHUCTEMHOCTh 3HAaHMM, YMEHHE I0Jb30BaThCd MaTEeMaTU4YECKUMU
TEpPMUHAMHU, PACIIO3HABATh 3aJaHUs. DTH 3aJJaHUs COCTaBIISIIOT He MeHee 70% Bcell paboThl.

3ananue yactu C HampaBJIEHO Ha NPOBEPKY BJIAJICHUS MaTEpUAIOM Ha MOBBILIEHHOM YpOBHE. Takxke
B pa0oTe MPOBEPSAIOTCS BBIYUCIUTEIbHbBIE HABBIKU.

Jlis mOoMydeHus: MOJIOKUTEIBHOIO pe3ysbTaTa 00ydaromeMycsi JOCTATOYHO BBINOJIHUTh 3aJaHUs
6a30BOro ypoBHS.
Bpemst Ha BbInoJHeHHe PpadoTbl 45 MUHYT.

B pe3ynbraTe BBITOJNIHEHUST KOHTPOJIBHOW pPabOTHI OOydYaromuecs: JOJDKHBI ITOKa3aTh:

Pe3yabTaThl 00yyeHus

IMoka3aTeu oLeHKH pe3yJbTaTa
(0CBOEHHbIE YMEHUsI, YCBOCHHbIE 3HAHMS)

YmMmenun:

peliaTh MoJHbIE KBaJIpaTHHIC YPaBHEHUS; npuMeHsier  (GopMyibl JAMCKPUMUHAHTa H
KOpHEH KBaJpaTHOTO YpPaBHEHHS TSt
pelieHus ypaBHEHUH;

penaTh JIMHEHHbIC HEPAaBEHCTBA; packpbIiBaeT CKOOKH, TPHUBOJIUT TMOAOOHBIE
cliaraeMele, UCIIOJIb3YET CBOIMCTBa
HEPABEHCTB;

BBITTOJIHATH BBIYUCIICHUSI C JICUCTBUTENIBHBIMU | IPUMEHSIET npaBuia BBITTOJIHCHUSA

YHCJIAMU, apuMeTUIECKIX NeUcTBUHI Haxg

HeﬁCTBHTCHBHBIMH qucJiiaMu B paMKax
MIPOTrPpaMMHBIX TPEOOBAHMIA;
BBITIOJIHATH HeﬁCTBHH CO CTCINCHAMHW U HaXOAUTH | BilaAcCT CBOICTBAMHU CTEIIECHEH H HaxXoauT

3HAQYEHMsS] BBIPAKECHMS NIPU 33JaHHOM 3HAYECHUM | 3HAUCHUE BBIPDQXXEHUS,  COJEPKAILEro

MIEPEMEHHOM; CTEIICHb;

CTPOUTH rpaduku PYHKITHH; CTPOUT Tpad¥Ku TMHEHHBIX QYHKIIHH;

peraTh T€OMETPUYECKHE 3a/ladyd C HCIOJIb30BAaHUEM | PEIAET 33/1a4d ¢ MCIOJIb30BaHUEM

teopembl [Tudaropa; Teopewmsl [Tudaropa;

HaXOJIUTh MPOIEHTHI OT YHCIIA; HaxOJUT TIPOLICHTHl OT YHCIAa M pEIIaeT
3a/1a4y Ha MIPOLICHTBHI;

YIPOIIATh BBIPAKEHUS, COACPIKAIIUE APOOH. MIPUMEHSET hopMyITBI COKpAIIEHHOTO
YMHOXKEHHS JUTSL YIOPOLIEHUS

anreOpandeckux BbIpaKEHUI;

3HaHuA:

. BOCIPOU3BOAUT (POPMYJIbl AUCKPUMUHAHTA U
dbopMynbl  TUCKPUMHHAHTA, KOpPHEH KBaJpaTHOTO




yYpaBHCHHS, KOpHEH KBaIpaTHOTO YpaBHEHUSI,
dhopmynupyeT mpaBuia pacKpbITUS CKOOOK,

ompeieTICHUE MOJOOHBIX  ClIaraeMbIX,
MEPEUnCIsieT CBOWCTBA HEPABEHCTB;

MpaBUjIa PACKPBITUS CKOOOK; OMpeIeiIeHUE TOI00HBIX
ClIaraeéMbIX, CBOMCTBA HEPABEHCTB;

MEePEUUCIISIET TOCIEI0BATEILHOCTh IEUCTBUN
B BBIpa)KeHI/IHX C ,Z[@I\/JICTBI/ITGJIBHI:IMI/I
guciaamMu; GoOpMyIUpyeT TpaBuiIa JIECHCTBHMA
Ha MHO>XXCECTBC I[eﬁCTBHTeHBHBIX YHUCCII,

apudmernyeckue neicTBUS Ha MHOKECTBE
JEUCTBUTEIBHBIX YUCEN;

olpezeiIeHne CTCTICHH c JNEHCTBUTENBHBIM | (OPMYIHPYET ONpEAEICHUE U MEepPEeUUcisieT

IOKa3aTelleM, CBOMCTBA CTEIICHU; CBOMCTBA CTEIICHU,

CBOIcTBa TUHEHHON QyHKIIMN U e€ rpaduk; ompezaenseT rpapuKy TMHEUHBIX QYHKIUN U
OIMCBHIBACT WX CBOMCTBA;

teopema Iludaropa; obocHoBbIBaeT Teopemy Ilugaropa;

(bopMyIIBI COKpPAIIEHHOTO YMHOKEHHS. BBIJIEIISIET bopmyBI COKpaui€HHOro

YMHOXKEHUS, WLTIOCTPUPYET HUX IPUMEHECHHE
Ha ITPaKTHKE.

Kputepun onieHKM KOHTPOJIBLHOH pPadoThI

3amanus Baniasr [Ipumeyanue
Al - AS 5 Kasxip1it npaBuibHBIN 0TBET | Oasn
B6, B7 4 Kasx1p1it mpaBuIbHBIN OTBET 2 Oayuia
C8 3 Kaxxnp1it npaBuiibHBIN OTBET 3 Oayuia

MaxkcuManbHbIi 6a 3a paboTy B 1eiaoM — 12 6ayLioB.

3a mpaBUIIBHOE BBINIOJHEHUE JIIOOOTO 3amaHus ypoBHsi 1 oOydaronuiics moiy4yaer oguH 0ayui. B
3aJlaHusX C BBIOOPDOM OTBETa, C KPaTKUM OTBETOM WJIM Ha YCTaHOBJIEHHE COOTBETCTBHSI, O0yUarOLIHIiCs
NoJyyaeT OAMH 0aJll, COOTBETCTBYIOIMI aHHOMY 3aJlaHHIO, €CIM yKa3aH HOMEp BEpHOro OTBeTa (B
3aJJaHUAX C BBHIOOPOM OTBETa), MWJIM BIMCAH BEpHBIH OTBET (B 3aJaHUSAX C KPATKUM OTBETOM), HIIU
MPaBUIBHO COOTHECEHbI OOBEKTHI JIBYX MHOXECTB M 3alKcaHa COOTBETCTBYIOIIAS ITOCIIEIOBATENLHOCTh
mudp (B 3a/1aHUSX HA YCTAHOBJICHUE COOTBETCTBUS). [Ipy BBIMIONIHEHUH TaKUX 3a/JaHUi, TI/1e HEOOXOIMMO
IIPUBECTH KPATKOE PELICHUE, 32 HEMOJHOE pEeIIeHUe 3a7aHus (BBIYMCIUTEIbHAS OMIMOKA, OMUCKA) MOXKHO
BbicTaBuTh 0,5 Gamna. Ecam oOywaromumiicss MpUBOAMT HEBEPHOE pEILEHHE, HEBEPHBI OTBET MM HE
MPUBOJUT HUKAKOTO OTBETA, OH roiryyaeT ) Gaios.

[Ipu BeIMONHEHUH JIO00TO 334aHNUS YPOBHS 2 WM 3 UCHOJB3YIOTCS CIEAYIOUINE KPUTEPUH OLIEHKH

3aJaHuN:
Baaabl Kputepun oneHk# BbINOJHEHHOT0 32 JaHUSA

3 HaﬁHeH HpaBHHLHBIﬁ X0 peLLIeHI/ISI, BC€ €ro nmiaru BBITTOJTHCHBI BepHO 158 Honyqu
MIPaBUJILHBIN OTBET.

2 HpI/IBGI[eHO BepHOG pemeHHe, HO nonymeHa BBIYHUCIINTCIIBHAS OIHI/I6Ka NI OIIMCKaA, HpI/I 3TOM
MOET OBITh TIOJIYYeH HEBEPHBIA OTBET

1 Pemenre Hauato JOrMYECKH BEPHO, HO JOMYIIEHA ONIMOKA, JUOO pelieHue He OBEIEHO 0
KOHIIA, TTPH 3TOM OTBET HEBEPHBIM MJIM OTCYTCTBYET.

0 HesepHoe pelieHne, HEBEpHBIN OTBET WM OTCYTCTBHE PELICHUS.




Ikana nepeBoaa 6a/1710B B OTMETKHU

OtMmeTka UYmncio 621108, He0OX0AMMOE /ISl OJYYEeHHUS OTMETKHU
« 5» (oTAM4HO) 11-12
« 4» (xoporio) 9-10
« 3» (YAOBJIETBOPUTEIBHO) 7-8
« 2 « (HEYJOBJIETBOPUTENBHO) MeHee 7
1 BapunanT

Al. Pemute ypaBHeHue x (x - 5)=-4
a)d4ul; 0)4,5, B4, r1)—4ul; nl.

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

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

A3. Beruucnuth 1.1 :(1—0,2)—32.
5 6 24

1 1 1
3—; 0) 3,9; -3—; 4; 2—.
935 ) B =35 DA 025

a -a
-2

A4.TlpencTaBuTh B BUAE€ CTENEHH U HAWTH 3HAYCHHE BBIPAXKEHUS npu a=>6.

1 1
6; 0) ——; 4; - 6; —.
a) ) 6 B) r) Il)6

AS. lloctpouts rpadux pyHkmuu y =2x + 1.

B6. B npsaMoyroibHOM TpeyrojibHUKE THNOTeHYy3a paBHa 10 cM, a 0JMH U3 KaTeTOB
6 cm. Haiitu BTOpOW KaTer.
a) 4 cm; 0) 16 cm; B) 8 cMm; r) V136 cm; 1) 10 em.

B7. bank BbIutaunBaet exeronHo 8% oT cymmbl BKiIaga. Kakoit ctaner cymma uepes
roJi, €CIM TIePBOHAYAIBHBIA BKJIaJ coctaBisul 7600 pyonein?
a) 8208 pyo.; 0) 608 py0.; B) 8200 py0.; 1) 7600 py0.; 1) 8000 pyo.

_a—b
a-b a+b’

C8.Y1pocTuth BeIpaKeHUE

2 BapuaHT

Al. Pemuts ypaBuenue x (x - 4)=-3
a)3ul; 06)4,5, B)3; r1)-3ul; ml.

A2. Pemmute HepaBeHCTBO S5 " (x +4) <2 - (4x —5)

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




52 1 8
A3. Beluucgurp (—:—————) i —
( 34 2 "
3 5
15 11 11
a)—; ©0)1; B)-3—; 1)-1;
) Ok m-3s n-lop 2o,

EN|
|
w2

A4.IlpenctaBuTh B BUI€ CTENIEHU U HAWTH 3HaYEHHUE BBIPAKEHUS npu ¢ = 4.

r)—16; zl)—

1
a) 16; 0) —; B)4;
) ) 16 ) 16

AS. IToctpouts rpaduk pyHkmmu y =-2x + 1.

B6. B npsiMOyTroJIbHOM TpEeyrojibHUKE THUNOTEHY3a paBHa 10 cM, a OAWH U3 KaTE€TOB
8 cm. Haiitu BTOpOH Karer.
a) 4 cwm; 0) 6 c™; B) 8 cMm;

r) V136 cm; 1) 10 em.

B7. bank BbIutaunBaet exeronHo 8% oT cymwmbl BKiIaga. Kakoi ctaner cymma depes
roJl, ecay TepBOHAYAbHBIN BKiIan cocTaBisut 8600 pyoneit?

a) 8208 pyo.; 0) 688 py0.; B) 9288 py0.; 1) 8600 pyd.; m) 8000 py6.
C8.Y1npocTuts BeIpakeHHUE ry_r
X+y x-y
Ta0una npaBUIbHBIX OTBETOB
3ananus Al A2 A3 A4 AS B6 B7 C8
’ b(3a->)
BapHAHT a hit B i B a 4’ b2
x(x-3
2 BapuaHT a r §) II §) B )Ezfy);)




5. 3agaHus 1719 TeKyIero KOHTPOJIA
5.2. 3apaHus 118 TeMaTHYECKOr0 KOHTPO.IA (CaMOCTOATeIbHbIE PA00ThI)

Kpurepun oueHKU KOHTPOJbLHOH PadoThl

OcHoBHbBIE TpeOOBaHUSA K BBHIMOJTHEHHUIO 3a/laHUN KOHTPOIBHOU pabOThI:
— XOJI peIICHUs] MATeMaTUYECKH IPAMOTHBIA U TTOHATHBIN;
— IIPEICTABIICHHBIN OTBET BEPHBIN;
- MeToA U (hopMa OMHMCAHUSA PEIICHUS 3a]Ja4d MOTYT OBITh TPOU3BOJIBHBIMY;
— BBINOJIHEHHE KaXKIO0T0 U3 3a/IaHUi OLIEHWBAETCs B Oasiax.

3a mpaBWIBHOE BBINOJHEHHE JIOOOTO 3amaHus YpoBHA 1 oOywarommiics moiydaer oauH 6ani. B
3aJlaHusAX C BBIOOpPOM OTBETA, C KPAaTKUM OTBETOM WJIM Ha YCTAHOBJIEHHUE COOTBETCTBHS, OOydaroluiics
MoJly4aeT OAMH ©0aJul, COOTBETCTBYIOLIUI JaHHOMY 3aJaHMIO, €CITM yKa3aH HOMEp BEpHOro oTBeTa (B
3a/laHusAX C BHIOOPOM OTBETA), WM BIMCAH BEPHBIA OTBET (B 33JaHUSX C KPATKUM OTBETOM), WJIM MPABUILHO
COOTHECEHBI OOBEKTHI IBYX MHOKECTB M 3aIllMCaHa COOTBETCTBYIOIIAs MOCIE0BATEIBHOCTh (D (B 3aJaHUAX
Ha yCTAHOBJICHHE COOTBETCTBHs). [Ipy BBHIONHEHWM TaKWX 3aJaHHi, TJI€ HEOOXOAMMO NMPUBECTH KPAaTKOE
pelieHue, 3a HeTOJTHOE pelieHue 3a1anusl (BRIYMCIUTENbHAS omuoKa, onrucka) BeicTaBisiercss 0,5 6amna. Ecnm
00y4aromuiicss MPUBOAUT HEBEPHOE pEIICHHE, HEBEPHBI OTBET WM HE MPUBOAUT HUKAKOTO OTBETA, OH
nonyyaet 0 6ayios.

[Ipu BeIMONHEHHMH HOOOTO 3a/aHus YPOBHA 2 UM 3 HCIOJIB3YIOTCS CIEAYIOIIUE KPUTEPUU OLIEHKU

3aJaHuN:
Baaabl Kputepun onieHKk# BbINOJIHEHHOT0 32 JaHUSA
3 HaﬁHeH HpaBHHLHBIﬁ X0 pGIJ_IeHI/ISI, BC€ €Iro nmiaru BBITTOJTHCHBI BepHO 158 Honyqu
MIPaBUJILHBIN OTBET.
2 HpI/IBGI[eHO BepHOG pemeHHe, HO nonymeHa BBIYHUCIINTCIIBHAS OIHI/I6Ka W OITMCKa, HpI/I 3TOM
MOXET OBITh TTOJIYYeH HEBEPHBIA OTBET
1 Pemenre Hauato JOrMYECKH BEPHO, HO JOMYIIEHA ONIMOKA, JUOO pelieHue He TOBEIEHO 0
KOHIIA, TTPH 3TOM OTBET HEBEPHBIM MJIM OTCYTCTBYET.
0 HesepHoe pelieHne, HEBEpHBIN OTBET WM OTCYTCTBHE PELICHUS.

JInst KaX0i KOHTPOJBHOM paboThl pa3paboTaHa IIKaja TiepeBojaa 0auioB B OTMETKH, TJE YKa3aHo,
CKOJIKO 0aJUIOB JOCTATOYHO HAOpaTh, YTOOBI MOJYYUTh Ty WIM HHYIO IMOJIOKUTEIBHYIO OIEHKY, KOTOpas

COCTaBJIEHA B COOTBETCTBUU C TaOJIHIIEM.

[IpoueHT KauecTBeHHass oOIleHKAa WHIWBHUIYAIbHBIX 00pPa30BaTEIHHBIX
PEe3yNbTaTUBHOCT | JOCTHXKEHUHN

u  (TIpaBUIBHBIX .

OTBETOR) Oayt (0OTMETKa) BepOaNbHBINH aHATIOT

90 +100 5 OTJINYHO

80 + 89 4 XOPOIIO

7079 3 YJOBJIETBOPUTEIHHO

Menee 70 2 HE YJIOBJIETBOPUTEIHHO




CamocrositesibHasi padora Ne 1
Boruuciienne 3HaYeHUil BBIPAKEHHH. YPaBHEHUS W HePaBeHCTBA.

Leab: mpoBepka 3HAHUN W NPAKTHYECKUX YMEHHH OOYyYarommxcs.

1 BapuaHT

0,725+ 0,6 +l + E

Al. Beraucnure: 7 40 2(:))) -0,25.
0,128 -6-——0,0345: —
4 25

A2. Pemuth ypaBHEHHUS:

1) 2x% +5x—1=0; )3yt 3yl 3x*2
2 4
B1. Pemiute HepaBeHCTBa:
) 4—2x<1—(4x—1); 2) 25x_120.
. 2x+5y =15
B2. Pemiuth cucteMy ypaBHEHMIA: .
x—2y=3

C. Pemnre ypaBHEHUS:
1)5-(x—1)*=3-4x+5x"; 2)Jx+2=x.

2 BapuaHT

0,425+ 0,9 +l + E

40 20 1

05-1>-0023: 2 4
5 25

A1l. Brruuciure:

A2. PemnTh ypaBHEHHS:

1) 4x = Sx—6=0; 2)-3x =x; 23Xl 3¥F2

b

3 6
B1. Pemuts HepaBeHCTBA:
2(1-x)>5x—(Gx+2);  2) 25“1 >0.
. x+5y=15
B2. Pemuth cuctemy ypaBHEHU: .
3x-2y=-6

C. Pemnre ypaBHEHUS:
1) 5-(x+2)" =3-4x+5x7; 2)x—1l=x.

Kpurtepun onenku

3aganus bamnel ITpumeuanue

Al -A2 4 Kaxxapiii npaBuiibHbIN oTBeT 1 Oamn

B1- B2 6 Kasxp1it npaBuIbHBIN OTBET 2 Oajuia




‘ C | 6 | Kaxxapiii npaBuiIbHBIN 0TBET 3 Oaiia

MaxkcuManbsHBIN 02t 3a padoty — 16 6an10B

IIkana nepeBoaa 0aJ1710B B OTMETKH

OT1MeTKa Yucs10 62/510B, HEOOX0AMMOE IS OJYUEHUS OTMETKH
« 5» (OTAMYHO) 16 - 15
« 4» (xoporio) 14 -13
« 3» (YIOBJIETBOPUTEIHHO) 12-10
« 2 « (HeyAOBJIETBOPUTEIHHO) menee 10
OTtBeTnI
1 Bapuant 2 Bapuant
Al 1 1
—_54 3 1
A2 1) x12= 5——\/5; 2)0; l; 3) 1,6. 1)2; —=; 2)0; ——; 3)2.
4 3 4 3
Bl 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 5; 1) (0;3)
C 1) 1. 2)2 1) 17, 2) HeT KopHEH
3’ ' 24° PHEH:

CamocrositesqibHasi padora Ne 2
CpoiicTBa QpyHKIMII M MX rpauk.

Leab: mpoBepka 3HAHUN W NPAKTHUYECKUX YMEHHH OOYyYaroImmxcs.

1 BapuaHT
Al. Kakoii u3 rpadukoB, n300paKeHHbIX Ha pUCyHKax 1) —4) 3amaet QpyHKIHMH

AR s ? '
N

T x S =

A) 1). b) 2). B) 3). ) 4).
A2. Haiinute obnacts onpeneneHust QyHKuu — y =+/4x —1

A) x>2; b) x <2; B) x>—; 1) x<2.

N

Y




A3. ITo rpaduxy yHKIMH y = f{x) yKaXurte
a) obmacth onpeaesieHust PyHKITUH;

0) Hynu QyHKIUY;
B) IIPOMEYTKH ITOCTOSTHHOTO 3HAaKa (YHKIIHH;
I') TOYKH MaKCUMyMa U MUHUMYMa (DYHKITUH;

1) MPOMEKYTKH MOHOTOHHOCTH;

¢) HanOoJIpIIIee M HANMEHbIIIEE 3HAYCHHS
IN2INIVH
) 00acTh 3HAYEHUH (PYyHKITUH.
A4.Cpenu 3aJaHHBIX QYHKUIUH yKaXXUTE YETHBIE .

) y=2x% 2)y=+x; 3)y=5x

A) Du3);  b) 1) B) 3).
. 2x+1
B. Haiinure o6nacts onpesnenenus QyHKIUU Y = .
x(x-1)
C. IMoctpoiite rpaduk pynkiuu y = x> — 4x +3 M yKaxKuTe ee CBOHCTBA.
2 BapuaHT
Al. Kakoii u3 rpadukoB, n300pakK€HHbIX Ha pUCYHKaX 1) —4), 3agaeT GyHKINIO?
3) 4
¥
1 ¥ ) A ¥
X X
X
A)1). b) 2). B) 3). ) 4).
1
A2. Haiigute o6nacts onpeaencHust QyHKIUA ) =
V9 —3x
A) x>3; b) x<3; B) x>3; I x<1/3.
A3. Ilo rpaduky GyHkmuu y = f{x) yKaxuTe: il
a) obnacTh onpeaesneHus pyHKIUY; |s
0) Hy 1 QYHKIINU; L4
B) IPOMEXKYTKH TOCTOSIHHOTO 3HAaKa 13
byHKINH, -2
') TOYKH MaKCUMyMa U MHHAMYMa I 1 N
ym; FEREEYEED
1) TPOMEKYTKH MOHOTOHHOCTH; T
¢) HauOoJIbIIIeE U HAUMCHBIIICE j
3Ha4YeHus PyHKIHH, 14
) 001aCTh 3HAYCHUHN (QYHKIIUH. |
Ad4. Cpenu 3aaaHHBIX QYHKIMH YKOKUTE HEUYETHBIC.
3
1) y=2x% 2)y==; 3)y=5x
X
A) 1)u3); b) 2); B) 2)u3); I 3).
2 2
B. Haiinure o6nacts onpenenenus QyHKIUA Y = (+ xS) .
x(x—

C. Ioctpoiite rpaduk pyHKIME y =x> —2x + 1 M yKa)uTe ee CBONCTBA.

\|/.



Kputepun onenkn

3anaHus bamist [Tpumeuanue
Al - A4 10 Kasxp1it npaBuIbHBIN OTBET 1 Oayn
B 2 Kaxxnp1it mpaBuiibHBIN OTBET 2 Oajuia
C 3 Kaxaplii npaBIIbHBIA OTBET 3 Oayuia

MaxkcumanbsHbli 0an 3a paboty — 15 6a/s10B

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OTMeTKa Yucs0 062/10B, HEOOX0AMMOE ISl OJYYEHUSA OTMETKH
« 5» (oTAM4HO) 15-14
« 4» (xopoI111o) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HeyJOBJICTBOPUTEIIHHO) menee 10
OTBeTBI
1 Bapuant 2 Bapuaunr
Al |B)3 A)l
<
A2 |B)x> % B) x<3

a) xe[-3;5];6)-2; 4;8) y > 0 npu

T)Xmax = 0,2; Xmin = 1; 1) P T npu

xe(—2;4);y<0npn xe[—3;2)u

(4;5];

a) xe[-3;4];6)-2; 1;8) y > 0 npu
xe[—3;—2)u(l;4];y<0npn xe(—2;1);
T)Xmax = 25 Xmin = - 1; 1) @ T npu

A3 xe[—3;0]u[l;2]; i)} ~LHpI/I xe[O;l]u[2;5]; xe[—l;2]u[3;4]; W) ~LHpI/I xe[—3;—l]u[2;3];
e) yHa“6:6;yH3HM:' 1, e) YHaH6:2;YHaMM:-3;
K) ye[—1;6]; K) ye[—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

C obmero Buaa; 4) y > 0 ipu

l)xe R;2) ye[—1;+oo]; 3) bynkus

xe(—oo;l)u(3;+oo);y<0np1/1 xe(l;3);5)
i)} 0 npu xe[2;+oo); b »l«npn xe(—oo;2];

y=x*-2x+1=(x—-1)>

I)xe R;2) ye[—0;+ oo]; 3) dynHkus odmero
Buma; 4) y > 0 mpu Bcex x kpome 1;5) ¢ T
npu xe[l;+oo);

® < pu xe(—oo;l];

CamocrositesbHass padora Ne 3

IToxka3aTenbHble YpaBHeHHSI U HepPaBEHCTBA.

Hean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOydarouIuxcs.

1 BapuanT

Yacme A

X
Al. YkaxuTe NpoMeKyTOK, COJAEPK AU KOPEHb YPAaBHEHHUS 2" =8

D (o1); 2) (1;2);

2
A2. Pemite HEpaBEHCTBO 597 > —1

3) (2;3];

4) (3:4).




1) xeR; 2) pelIeHH HET; 3) (— 1;0); 4) (— 00;—1)U (OH'OO)-

1Y 1
A3. PemuTe HEpaBEHCTBO (Ej < @
D (Cw7]; 2) [Ti+e0); 3) [ 734w0); 4) (-oo-7].
A4. Pemute ypaBHEeHHE 7x+2 -14.7" =5
1)-1; 2) 7, 3) 1; 4)35.

Yacmos B.
1 x=3
B1l. Ykaxxure nHauOosblliee 1€J0€ pEIICHHE HEpPaBEHCTBA (Ej 2 16.

i 3 4.3 43=0
B2. Haiiaure KopHHM ypaBHEHHS = VU . Ecnu nostyunnu ABa KOpHs, TO B OTBETE
BIIMIINTE UX MPOU3BEIECHUE, ECIIM OJIUH, TO €0 3aIIUIINTE B OTBET.

Yacms C.

x=3
C. HaiimuTe Bce 1enble pelIeHHs HepaBeHCTBa | <7 <49,

2 BapuaHT
Yacms A.
Al. YkaxuTe NpoMexKXyTOK, COJEPK AU KOPEHb YPAaBHEHHUS 3*'=9
1) (0:1); 2) (1;2); 3) [2:3); 4) (3:4).
A2. Pemute Hepasenctso 0,27 <-0,04
1) xeR; 2) pelIeHui HET; 3) (-10); 4) (~o03-1) U (05+0).
5) ==
A3. Pemute HepaBeHCTBO | — | < ——
3 243
D (—ooss]; 2) (~oo81]; 3) [5:+00); 4) [-55400).

A4. Pemnte ypaBHenme 2 —2% =120
1)0; 2)3; 3) 12; 4)-3.
Yacmos B.

—2
1 X
B1. Ykaxure HauOonbliee IeJI0€ pElIeHHe HEepaBEeHCTBA [gj =27.

2x X
B2. Pemure ypaBHEHUS 57 4+5" =2 Ecm IIOJIYy4YMJINA 1BA KOPHS, TO B OTBETE BIUIINTE UX
IIPOU3BEICHUE, €CIIU OJIUH, TO €r0 3aIUIINTE B OTBET.

Yacme C.
1

_ x-3
Cl. Haitnute Bce 1ienble penieHrs HEPaBEHCTBA 7 <7 <49,



Kpurepum ouenku

3aganus bamel [Ipumeuanue
Al - A4 4 Kaxx it npaBuiibHBINA OTBET 1 Gayn
B1 -B2 4 Kasxip1it npaBuIbHBIN OTBET 2 Oajuia
C 3 Kasxnp1it mpaBuIbHBIN OTBET 3 Oayuia

MakcumanbHbIi 0amt 3a padoty — 11 6aoB

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OTMeTKa Yucs0 62/10B, HEOOX0AMMOE ISl OJYYEHUSA OTMETKH
« 5» (oTAM4HO) 11-10
« 4» (xopor111o) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeyJOBJIETBOPUTEIIHHO) MeHee 6
OTBeThI
1 Bapuant 2 Bapuaunr

Al | x=3;3)(2;3]; x=2;3)[2;3),

A2 | 1)xeR; 2) pelieHui HeT;

A3 |x2 75 2) [Tio0); x> 5; 3) [5:40);

A4 | DHx=-1; 2)x=3;

Bl ¥ < - 1, HauOobIIIEE IIETOE x < - 1, HanOOJIBIIIEE LIENIOE

emenne x=— 1. emenue x =— 1.
B2 |x;1=0;x2=1;0-1=0 x=0;
C 3<x<5;x=34. 2<x<5;,x=2;3;4.

CamocrositesibHast padora Ne 4
JlorapupmMuyeckue ypaBHeHHSI U HePABEHCTBA.

Leab: mpoBepka 3HAHUN W NPAKTHYECKUX YMEHHH OOYyYaroImuxcs.

1 BapuaHT
Al. YopoctuTh BelpakeHue W Haith x: lgx=I1g8+2Ig5-1g10 -1g2
1)10; 2) -1; 3)-10; 4)0.
A2.Haiinute kopeHb ypaBHeHus log2(3x +1)=3

D 11; 2)1; 3) -10; 4) 7.
3
A3. YkaxuTe NpoMeXyTOK, KOTOPOMY IPUHAJJIEKUT KOPEHb YPaBHEHUS
loga (4—x)+loga2=1
1)(-3;-1):2)(0;2);3)[2;3]:4)[4; 8]
A4. Haiinure cymmy KopHeii ypasrennss log, x> = log,(9x — 20)

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

AS. Pemmnte HepaBeHcTBO logs(4—2x) =1



1) (-00;0,5]52)(-00;2];3)[2;+00);4)[ 0,5, +00).

B1. Pemure HepaBenctBo logr( 3x+2) = logn(x—1)
2 2 .
1)(1;+00);2) (-o0; -3 1;3)[-1,5; —5]; 4) penieHu HET.

B2. Pemre HepaBencTBo log, (6 —3x) > -1
9

1) (-10; 400 ); 2) (-00; -10); 3) (-1; 2); 4) (-0,1; 20 ).
C. Haiimute 4YKCIO IENbIX OTPHLATEIbHBIX pEIICHH HEPaBEHCTBA
lg(x+5) < 2-1g2
1)5; 2)4; 3) 10; 4) HA OJHOTO.

2 BapHaHT
Al. YopoctuTs BelpakeHue W Hauth x: lgx=Igl12-1g3+ 21g7 -Igl4
1)14; 2) -1; 3)-10; 4)0.
A2.Haiinute kopeHb ypaBHeHHs logs(2x-4)=2
) 11; 2)14,5; 3) -10; 4) 7.
3
A3. YkaxuTe MpoMeKyTOK, KOTOPOMY TPUHAIICKUT KOPEHb YPaBHEHHUSI
logo4 (5—2x)—1logosa2=1
D (-0;-2)2)[-2;1]3) [ 1521 4) (25 +o0).
A4. Haiinute cymmy KopHel ypaBHenus 1g (4x—3)=2Igx
1)-2; 2) 4; 3) -4; 4) 2.

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

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

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

1)(3;+); 2)(-@;—% 1;3)[-1,5; —% ]; 4) pemienwnii HeT.

B2. Pemmre nepasenctso log, (1-1,4x) <-1.
3

1) (0,5; +o0); 2)(-00;—2); 3)(L4;2); 4)(0,5,7).

C. Haiigure 4umcimo menbIXx  pemeHwid  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3)0eckoHEUHO MHOTO; 4) HU OJHOTO.

Kpurtepun onenku

3aganus bamel IIpumeuanue

Al - A5 5 Kasxnprit mpaBmiibHBIN OTBET 1 Oayun




B1 -B2

Kaxxnp1it mpaBuiibHBIN OTBET 2 Oasuia

C

Kasxip1it npaBuIbHBIN OTBET 3 Oayuia

MaxkcumanbHbIN 06a 3a paboty — 12 6a110B

IIkana nepeBoaa 6aJ1I0B B 0OTMETKH

OTMeTKa Yucs0 62/10B, HEOOX0AMMOE ISl OJTYYEHUSA OTMETKH
« 5» (oTAM4HO) 12-11
« 4» (xoporio) 10-9
« 3» (YAOBJIETBOPUTEIBHO) 8-7
« 2 « (HeYIOBJIETBOPUTEIIHHO) MeHee 7
OTBeThI
1 Bapuant 2 Bapuanr
Al [ 1)10 1) 14
7 2) 14,5
A2 |4 3 )
A3 1 x =2;[2;31(3) x =2,1; (2, +00) (4)
A4 | x;1 =4; x2=5,4+5=9;(4) xi =1; x2=3; 1+3=4;(2)
AS |x e (-;0,5](1) xe (-o-15()
Bl |xe (1; +o)(1) x € (3; +0) (1)
-1;2)(3
B |CCEDO velm—h)
Cl |xe(-5,45], x=-4;-3;-2;-1.(2) xe (2,7, x=-3;4,5;6;7.(1)

CamocrositesibHass padora Ne S

Tpuronomerpuyeckue npeodOpa3oBaHusl BbIPAKEHUI.

Leab: mpoBepka 3HAHUN W NPAKTHUYECKUX YMEHHH OOYyYaroImmxcs.

Al. Beruucnure: sin 30°

1 BapuaHT

1)0,5; 2)1; 3)£; 4)£.
2 2
A2. Ha KakoM 13 gepTexeii n300paxét rpaduk Gpyskuuuy = COS(X + Z)
Puc 1 Puc 2
AY AY AN AN
\ \ p \ \ V4 N N T\
R LY T *251[/*1‘[ -1sn Y= 43511/0 ofn Wk 1.11/2:1 En 3 11/ ;‘( —ap= —n&jn)( -1 —n\ﬂﬁnjin/ 0 fn ln\nj( ?
)4 )’ V )%
Puc 4
VAN A N /DF\ A I\ )
. ST \n\&yf:u —1l5m \111\‘_435}/A 0fn \Q\_l.}/b: 250 \!k3}/




Puc 3

/1 JAERN
nk&n/—( I o —n\Sn)( —ofsn ,D \Qn){ 1) 211\1[){ 3

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

D4, 2) -4 3)6; 4) 4.2
A 4. YupocTtute, UCnoib3ys (OpMYJIbl PUBEICHUS: cos(m-a)-cos(2m-a)+cos*a

1) 2cos?a; 2)1; 3)0; 4)2sin?a.
AS. Tloctpoiite rpaduk QyHKIMU y = 3sinx ¥ YKOKATE OOJACTh OMpeeiIcHUS

U 00nacTh 3HaUYEHUH (yHKIMH.

A6. Onpenenute 3HaK BeipaxkeHus: sinl10°-cos 110°

1)+; 2)-; 3)0; 4) HeT BEpPHOI'O OTBETA.
B. [Ilo 3agaHHOMY 3HaUYEHUIO TPUTOHOMETPUUECKON (DYHKIMH, HAMIUTE 3HAUCHUE

) V4
ctg a, ecmu sin a=0,8 u 3< o<T.
C. Jlokaxute TOXKIECTBO:
2sin® o
> — =tg2a
tgox - (Cos”™ o —sin” «)
2 BapuaHT
Al. Beruucnure: cos 30°
3 2
1)0,5; 2) 1; 3)£; 4)£.
2 2
7
A2. Ha kaKkoM u3 uepTexeil n306paxss rpadux dpynxumn y = C0S(X = z)
\\ \\ \\ \\ i Vi
N N N
E| TR —2511/—:: “ifsn Xn 4351;/0 obs Vg1 1(/2:1 2k 3. u/J 1 == ‘“\\25“_/‘( -1 ‘“\QS"_}/ ofs 1"\“_}'( 2 3“\{“
V V- vV v
Puc 1

Puc 2




n\72y71: -15n \ﬂ\‘_AJS}//U 0fn \Q\_I}//zn Zrm \Sk3

A
\.I
BN
A
b
LN
£
\
B
£
.
A

Puc 3

Puc 4

A3.Haiinute 3nauenne BeipaxeHus: 2 cos 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2)—4; 3)6; 4) 4./2 -
A 4. YrnpocTtute, UCTI0NB3Ys GOPMYITbI TPUBEICHUS sin (n-a)~cos(% - a)t+cos?a
1) 2cos?a; )1, 3)0; 4)2sin’a.

AS. IToctpoiite rpadhuk GyHknmu y = 1+ cosx W yKaKUTE 00JACTh ONPEICICHHUS U O

MHOXECTBO 3HA4yeHUIl (yHKIMH.

A6. Onpenenure 3HaK BeipaskeHus: sin100°- cos 100°.

1)+; 2)-; 3)

0; 4)HET BEPHOI'O OTBETA.

B. [Ilo 3amaHHOMY 3HAQUYE€HUIO TPUTOHOMETPUUECKOHN (PyHKIMM, HalliuTe 3HaYeHue /g a,

V4
eciu cos o= 0,8 u E< o<m

C. Jlokaxxute TOXKIECTBO:

Kpurepun onenkn

3anaHus banist [Ipumeuanue
Al - A6 6 Kasxp1it npaBuIbHBINM OTBET 1 Oayn
B 2 Kaxxnp1it mpaBuiibHBIN OTBET 2 Oajuia
C 3 Kaxaplii npaBrIbHBIA OTBET 3 Oayuia

MaxkcumanbsHbli 6am 3a paboty — 11 6aJiioB

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OTMeTKa

Yucsi0 62/10B, HEOOX0AMMOE ISl OJYYEHUSA OTMETKH

« 5» (oTAM4HO) 11-10
« 4» (xopoI1110) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeyAOBJIETBOPUTEIHHO) MeHee 6

OTBeTbl K KOHTPOJIbHOI padoTe




1 Bapuant 2 Bapuanr
1) 0,5
Al ) 3) ﬁ
2
A2 | puc4 puc 2
A3 1 D4 3)6
A4 13)0 2) 1
A5 |[xeRyye[-3;3] x e R,y e[0;2]
A6 | 2)- 2) -
3 3
B -— bl
4 4
Hcnonb3yeM hopMyibl ABOWHOTO yriia Hcnonb3yeM GhopMyIibl IBOHHOTO yriia

CamocrositeibHas padora Ne 6

TpHFOHOMeTpH‘IeCKI/Ie YPaBHCHUA U HEpPaBCHCTBA.

Ieab: mpoBepka 3HAHUN W NMPAKTHUECKUX YMEHHH OOydaromumxcs.

1 BapuanT

Al. arccosa HMEET CMBICH, ECIIH:

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

|

A2. Pemienuem ypaBHeHUus1 cos x = 0 SIBJISIOTCS:

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

T T
a)x=5+2nn,neZ; 0)x=mn,neZ; B)x=5+nn,neZ; r)x=n+27nn,neZ.

A3. Berunciure: arcsin 0 + arctg NE)

2)0,5; 6) 1; B>§;

A 4. YpaBHenue 2tgx =-3:

V2
F)T

a) UMeeT OJHO pelIeHue; 0) He UMEET PEIICHUs; B) UMEET JIBa PELICHHUS;

') UMeeT OECKOHEUHOE MHOXKECTBO PEIICHUH.

AS. YpaBHeHue sinx ~3 MMEET PEILICHUS:
2

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

r)Xx =(-1)“g+nn, neZ.

B. Pemnre ypaBHEeHUS:

3

a)cos(g—%)Z—; 6) sinx—3cosx—3=0; B)1+sinx=0.

2

C. Pemmute HepaBeHCTBa:




a) sinx >

1
2

; 0) cos2x <—2
2

Al. arcsina HMeEEeT CMEBICH, €CJIH:

a)ae[0;n]; 6)ae[-1;1];

T
B)ac[-7;

o

2 BapuaHT

r)ae(-1;1).

A2. Pemiennem ypaBHeHUsI €Os X = - | SIBJISIOTCS:

) T
a)x =—
)

A3. Beruucnure: arcos 0 + arctg 1

a)0,5;

A 4. YpaBnenue ctgx-4=0:

0) 1;

v
B) =
)3

T
+2nn,neZ; 6)x=nn,ne”Z; B)x=5+nn,neZ; r)x=n+2znn,neZ.

a) IMEET OJHO pelieHue; 0) He UMEET PEIICHHS; B) UMEET JIBa PEIICHUS;

') UMeeT OECKOHEYHOE MHOXKECTBO PEIICHU.

AS. YpaBHeHHe Sin x 273

HMECT PCIICHUA:

a)x =(-1)“%+2 nn,neZ; 0)x =(-1)“§+2nn, neZ; B)x =(-1)" §+nn, ne’z;

r)Xx =(—l)ng+nn, ne’.

B. Pemnre ypaBHEeHUS:

. X T
a) sm(—+—)=
) sin(Z+7)

C. Pemmute HepaBeHCTBa:

a) cosx 2—3; 0) sin2x2—7.

2

; 6) cos’x—4sinx—1=0; B) 1 +sinx=0.

Kputepun onenkn

3anaHus banbl [Tpumeuanue
Al —AS 5 Kasxp1ii npaBuiIbHBIA OTBET 1 Gasr
B 6 Kax1p1ii mpaBmIbHBINA OTBET 2 Oasuia
C 6 Kasxp1ii mpaBuIIbHEIN OoTBET 3 Oasuia

MaxkcumanbsHbii 0am 3a paboty — 17 6aJiioB

Ikana nepeBoaa 6aJ1710B B 0TMETKH



0) %+7m<x <7§+7m, neZ.

OtmeTka Ymucio 621108, He0OX0AMMOE 1JIsI OJYYEeHHS OTMETKH
« 5» (OTJIMYHO) 17-16
« 4» (xopomio) 15-14
« 3» (YAOBJIETBOPUTEIILHO) 13-11
« 2 « (HEYJOBIIETBOPUTEIIHHO) meHee 11
OTBeThI
1 Bapuant 2 Bapuaunr
Al |0) 0)
A2 |B) r)
A3 |B) r)
A4 | 1) T)
A5 |B) B)
T 2r 2r
a)x=i§+7 +4nn,ne”Z; a)x=(-1)'—- - — +2nan,neZ,
B
0)x=mn+2nn neZ;B) x Z—%Jr 2nn,neZ. |6)x=0+mnnneZ;B) x Z—%Jr 2nn,ne’Z
a)£+27zn£x£5—ﬂ-+27m,nez; a)—£+27zn£x££+27m,nez;
C 6 6 6 6

0) —%+7zn£x S%Z+7m,nez.

CamocrosiTesqibHasi padora Ne 7
I[MapanjieJbHOCTh B NMPOCTPAHCTBE.

Ieab: mpoBepka 3HAHUN W NPAKTHYECKUX YMEHHH OOYyYaroImumxcs.

1.Hamucats 0003HaUYeHNE TPSMBIX.
2.HanucaTte 0003Ha4YC€HHE OTPE3KOB.
3.Hanwucarts 0603HaYEeHUE YIIIOB.
4.Hanucats 0003HaY€HHE TUIOCKOCTEH.

1 BapuanT

Yposens A.

5.CKOJIBKO TIOCKOCTEW MOYKHO MPOBECTH YEPE3 OAHY HPSIMYIO?

6.CKOJIBKO TIJIOCKOCTEW MOKHO MPOBECTH YEPE3 JIBE MapajliesIbHbIE MPSIMbIe?

7.CKOJBKO MJIIOCKOCTEH MOXKHO MPOBECTH Yepe3 ABE MEPECEKAIOIINECs NpsiMbie?

8. CKOJIbKO TJIOCKOCTEN MOKHO MTPOBECTH U€PE3 ABE CKPEIIUBAIOIIUECS MPSIMBbIE?

9. IlpsimMble a 1 6 mapaensHbl npsiMoi c. Kak pacronosxeHsl MexIy co00i mpsiMbie a U 67
10./IBe MI0CKOCTH MapajuiesIbHbl OTHON TIpsiMoii. [lapasniebHbl M OHU MEXKITY CO00i?
11.IInockoctb a || B, o X y= a, B X y= 6. UTO MOXKHO CKa3aTh O MPAMBIX a U 67

12.V tpeyronbHuka ocHoBaHHE paBHO 18 cM. UeMy paBHA CpeliHsIsl TUHUS TPEYTroJbHUKA?

13.CropoHb! OCHOBaHUs Tpaneuuu paBHbl 12cm u 7cM. UeMy paBHa cpenHss JIUHMS Tpanelyuu?

14.Y naHHOTrO YeThIPEXyroJIbHUKA IIPOTUBOIMOJIOKHbIE CTOPOHBI PABHBI U NTAPAJIJICIIbHBI.
Junaronanu paBHsl 15cm u 13 cM. SIBnsieTcst In 4ETHIPEXYTOJBHUK MIPSIMOYTOJIbHUKOM?

Yposens B.




15. Touku K, M, P, T He nexar B ofgHoOW IuiockocTH. Moryt nu npsimele KM u PT nepecekarbes?
OtBer 00OCHOBATS.

16. CxemaTnyHO M300pa3uTh INIOCKOCTh ¢ B BUJE MapajienorpaMma. BHe ee mocTpouTs oTpe3ok 4B,
HE napajuienbHbli eil. Yepe3 KOHIBI 0Tpe3ka A8 u ero cepeauHy M npoBeCTH MapajuieIbHbIE PSIMBbIE,
nepeceKaronye IOCKOCTh ¢ B To4Kax A1, B v M. Haiitu juny otpeska MM |, ecmu AA=13 M,

BB/=T7wm.
Yposens C.

17. Jlanbl nBE MapajjieibHbIE TJIOCKOCTH W HE JieXKalllas MeXAy HUMHU Touka P. J[Be mpsiMmble,
MPOXOJIAIINE Yepe3 TOUKy P mepecekaroT ONMKHIO K TOYKe P IUIOCKOCTh B TOYKax A;u A2,

a JaJbHIO B TOYKax B u B2 coorBercTBeHHO. Haiinure nnuHy otpe3ka BiB: ,ecnu AiA2= 6 cM
U PAi:AiBi=3:2.

2 BapuaHT

YpoBens A.

1.Hanucate 06003Hau€HNE TIOCKOCTEH.

2.Hamucats 0003HAYCHHUE MPSMBIX.

3.HamucaTts 0003HauEHUE YTIIOB.

4.HazoBute OCHOBHBIE (DUTYpPHI B TPOCTPAHCTBE.

5.CKOJIBKO TJIOCKOCTENW MOKHO MPOBECTH YE€pe3 TP TOUKHU?

6.MoryT nu mpsiMasi ¥ TUIOCKOCTh MMETh JIBE OOIUE TOYKHU?

7.CKOJIBKO TIJIOCKOCTEN MOKHO TMPOBECTH 4YEpe3 MPSMYIO M HE JIKAIIYI0 Ha HEW TOUKY?

8. CKOJIbKO MOKET OBITh OOIIMX TOYEK y NPSMOM M IJIOCKOCTH?

9. Bcerna nu 4depe3 ABe MapajulesibHbIE MPSIMbIE MOXHO MHPOBECTH IJIOCKOCTH?

10.BepHo 511, 4TO TMJIOCKOCTH MapajuieNibHbI, €CIIA MpsiMas, JieKallas B OAHOW IJIOCKOCTH, MapajuiesibHa
JIPYyTOd TIIOCKOCTH??

11.I1nockocts a || B, mpsiMasi m JIEXKHUT B TUIOCKOCTH 0. BepHO 1, uTOo mpsiMas m mapajuieibHa

mIockocTH [3?

12.V tpeyronbHuka ocHoBaHue paBHO 10 cm. Uemy paBHa cpeaHsisl IMHUS TPEYrojabHUKA?

13.Croponbl 0OCHOBaHUS Tpamnenuu paBHbl 13cm u 4cm. UeMmy paBHa cpeAHsia JIUHUS Tpaneuun?

14.BepHo 11, 4TO €clid ABE CTOPOHBI TPEYroJIbHUKA MapajijiesibHbl IUIOCKOCTH O, TO U TPEThsl CTOPOHA
TpeyrojbHUKa NapajuiejbHa IJI0CKOCTH 0.7

Yposens B.

15. Ilpsimbie EN u KM He nexatr B oaHOM muiockoctd. MoryT iin npsmeie EM u NK nepecekatbcesi?
OtBeT 00OCHOBATH.

16. CxemMaTnuHO M300pa3uTh INIOCKOCTh @ B BHUJE MapajiesorpaMma. BHe ee moctpouth oTpe3ok 4B,
HEe mapajienbHbIi eil. Uepes KOHIbI 0Tpe3ka AB u ero cepeinHy M MpOBECTH MapaiebHbIE MPSMEIE,
IepeceKaroye MIOCKOCTh « B TouKax A;, Br v Mi. Haittu nuny otpeska MM, , ecin AA1= 3 M,
BB/=17 m.

Yposens C.

17. Janbl nBe mapajjienbHbIE IJIOCKOCTA W HE Jiexalas MeXAy HUMH Touka P. J[Be mpsiMble,
MPOXOJIAIINE Yepe3 TOUKy P mepecekaroT ONMKHIO K TOYKe P IUIOCKOCTh B TOYKaxX A;u A2,

a JaJbHIO B TOYKax B u B2 coorBercTBeHHO. Halinure nnunHy otpe3ka BiB: ,ecnu A1A2=10 cm
u PAi:AiBi=2:3.

Kpurepum oueHkun

3agaHust \ baubl \ [Ipumeyanue




1-14 14 Kaxx il npaBmibHbINA OTBET 1 Gayn

15-16 4 Kasxip1it npaBuIbHBIN OTBET 2 Oajuia

17 3 Kaxxaplii npaBuIbHBIA OTBET 3 Oaia

MakcumanbsHbIi 0amt 3a padoty — 21 6asn

IIkana nepeBoaa 60aJ1710B B OTMETKH

OtmeTka Yucsio 6a/1510B, HEOOXO0AUMOE 1151 OJTYYEeHHSI OTMETKHU
« 5» (OTIAMYHO) 21-20
« 4» (xopo1io) 19-17
« 3» (yIOBJIETBOPUTEIHHO) 16 - 15
« 2 « (HeyIOBIIETBOPUTEIIHHO) MeHnee 15
OT1BeTHI
1 Bapuant 2 Bapuaunr
1 AB, a,b a, f, (ABO),..
2 AB, CD,.. AB, a,b
3 ZABC, £0,a,l, ZABC, £0,a,1,
4 a, B, (4BQO),.. TOYKA, IpsiMasi, TNIOCKOCTh
5 HHUCKOJIBKO OAHY
6 OHY HET
7 |omny OJIHY
8 HU OTHOU OJHY, MHOTO, HU OJTHOM
9 |mapamienbHO na
10 |m nma, ¥ HeT HEeT
11 allb hit:}
12 |9cm ScMm
13 |19,5cm 8,5 cm
14 |Hmer na
15 | KM ckpemmuBaercs ¢ PT EM cxpenmBaercs ¢ NK
16 [10cMm 10 cm
17 [10cm 25 cm

CamocrositesqibHasi padora Ne 8
IlepnenauKkyasp U1 Hak/JOHHasA. CBoiicTBa NMEePNEHINKYJIAPHOCTH MPSAMOM U MJIOCKOCTH.

Leab: mpoBepka 3HAHUN W NPAKTHYECKUX YMEHHH OOyYaroImmxcs.
1 BapuaHT

YpoBens A.
Omeembs na npedoxcennvle 6onpocel. B karicoom omeeme 000cHyii c6010 mouKy 3peHus.
1. MoryT 1 CKpemuBaronuecs npsMble ObITh MEPICHINKYISIPHBIMU?
2. Kakne mexy co0oit IBe psIMbIE MEPIICHIUKYIISIPHBIC K OJTHOM TIOCKOCTH?
3. Moryt 11 OBITh -~ K OJTHOM IJIOCKOCTH JBE CTOPOHBI OJTHOTO TPEYTOJIbHUKA?
4. [Tpsmas L k oxHOl 13 JIBYX TEPECEKAIONUXCs TUIOCKOCTEH, MOXKET JIU OHA OBITh Lk IpyTOoi
MJIOCKOCTH?
5. Eciii aBe ImI0CKOCTH L OJTHOM TIPSIMOH, KAKOBBI OHU MEX Ty CO00#?
6. CKOJIbKO HaKJIOHHBIX MOYKHO ITPOBECTHU U3 OJIHOM TOYKH K INIOCKOCTH?
7. MOXET Ji yToJ MEXIy IPSIMOU U ITOCKOCTHIO OBITH paBeH 70°?
Yposens B.



Pewume 3aoauu.
8. [lepexnaguHa JJIMHON 5 M JIKHUT CBOMMH KOHIIAMH Ha JBYX BEPTHUKAJIBHBIX CTOJ0AaX BHICOTOH 3 M
u 6 M. KakoBo paccTosiHue MeXIy OCHOBaHMSMHU CTOJIOOB?

9. 3 TOYKHM K TUTOCKOCTH TIPOBENICHBI JIB€ HAKJIOHHBIE, paBHbIE 5CM H § CM.
[Ipoekuust ogHOM W3 HUX HAa 3 cM Oomnblie apyroi. Haiiiute mpoeKkuy HaKIOHHBIX.

Yposens C.
10. PaccTostnue oT TOuku M A0 Kax[A0M M3 BEPIIUH MPAaBWIHLHOTO TpeyroibHuka ABC paBHO 4cm. Haiinure

pacctostHue oT Touku M 1o ockoct ABC, ecnu AB = 6¢m.
a) 4cwm;
0) 8cm;

B) 6¢CM;

A (0] B T) 2CM.

2 BapHaHT
YpoBens A.
Omeems na npedoxcennvle 6onpocel. B karicoom omeeme 000cHyit c6010 mouKy 3peHus.

1. Kak pacnoyioxeHsI IpyT K Apyry péopa, BEIXOIAIINE U3 OJHOW BEPIIUHBI KyOa?

2. Ecnu oHa 13 IBYX MapajuIeNbHBIX IPSIMbBIX MEPIeHIUKYISIPHA K TUIOCKOCTH, OyIET JIK BTOpas mpsiMas,
TOXE MEPIECHANKYISIPHA K 3TOU MIOCKOCTH?

3. MoryT Jiut 66ITh -1 K O/IHO# IIIOCKOCTH BE CTOPOHBI TPATICIAN?

4. Yto Ha3bIBAIOT PACCTOSIHUEM OT TOYKH JI0 TJIOCKOCTH?

5. CKonbKO NEPHEHANUKYISIPOB MOKHO MPOBECTH U3 OAHON TOUYKHU K IJIOCKOCTHU?

6. MOXeT i IepneHIUKYIISp ObITh JJIMHHEE HAKJIIOHHOM , MPOBEAEHHOMN M3 ITOU KE TOUKH?

7. MoOXeT i yroJ Mexy IpsMOi U TNIOCKOCThIO ObITh paBeH 120°7

Yposens B.

Pewmume 3aoauu.

8. Kakoil nnuHBI HY»XHO B3SITh MEPEKIAIUHY, YTOOBI €€ MOXHO ObUIO IMOJIOKHUTH KOHIIAMHU Ha JIBE
BEPTUKAJIbHBIE ONOPBI BHICOTOM 4 M U 8 M, IOCTAaBJIEHHBIE HA PACCTOSIHUM 3 M OAHA OT APYroi?

9. 3 TOYKHM K IJIOCKOCTH MPOBEJICHBI JIB€ HAKJIOHHBIE, OJJHA M3 KOTOPHIX Ha 6 CM JIJTMHHEE Apyrou
[Ipoeknuy HakKIOHHBIX paBHBI 17 cM u 7 cM. Haiinure OvHBI HAKJIOHHBIX.
Yposens C.
10. Paccrosinne ot Touku K 10 KaxkJ10M U3 BepiinH kBajpata ABCD paBHO Scm. Haligure paccTosHUE OT TOUYKH

K no mimockoct ABC, ecnu AB =3 \/5 CcM.
K a) 4 cMm;

B 6)4\/ECM;

B) 2¢cM;

D C T) V3dem

Kpurtepun onenku

3anaHus ‘ bayusl ‘ [Ipumeuanue




1-7 7 Kaxx il npaBmibHbINA OTBET 1 Gayn
8-9 4 Kasxip1it npaBuIbHBIN OTBET 2 Oajuia
10 3 Kaxxaplii npaBuIbHBIA OTBET 3 Oaia

MakcumanbHbIi 0ast 3a padoty — 14 6ajljioB

IIkana nepeBoaa 60aJ1710B B OTMETKH

OtmeTka Yucsio 6a/1510B, HEOOXO0AUMOE 1151 OJTYYEeHHSI OTMETKHU
« 5» (OTIAMYHO) 14 -13
« 4» (xopo1io) 12-11
« 3» (yIOBJIETBOPUTEIHHO) 10-9
« 2 « (HeyIOBIIETBOPUTEIIHHO) MeHee 9
OT1BeTHI
1 Bapuant 2 Bapuaunr
1 Ja 1
2 || it}
3 HET na
4 HET JUIMHA TIepIeHANKYJIsipa
5 OIIHY
6 MHOECTBO HET
7 |nma HET
8 4m Sm
9 Scmu 8 cm 17cmu 23 cm
10 |r)2cMm a)4cMm

CamocrositesibHass padora Ne 9
Koopaunatsl B npocrpaHcTBe. [eCTBUSI HAX BEKTOPaMHU.

Hean: mpoBepka 3HAHWUK M MPAKTHYECKUX YMEHHUU OOydaromuxcs.

3anosiHUTE MPOMYCKH.
1. BekTopoM Ha MJIOCKOCTH Ha3bIBAETCA ...

2. Bektop n3zo0paxkaercs ...

3. MoayneM BeKTopa Ha3bIBACTCH ...

1 BapuanT
YpoBenn A.

4, I[Ba BCKTOpPA B IIPOCTPAHCTBE HA3BIBAIOTCA MMPOTUBOIIOJIOKHO HAIIPABJICHHBIMHU, €CJIN ...

5. IIpu yMHOKEHUHU BEKTOpPA HA YUCIIO ...
6. JIBa BEKTOpa CUUTAIOTCS PAaBHBIMU, €CIIH ...

7.HyneBoil BEKTOp KOJUIMHEApEH

8. HaiimuTe KOOpIMHATHI BEKTOpa 2 eom A(S;

9.J1aHbI BEKTOPBI 2 {3;1; -2} u — f1;4; -3}

10.Janer Touku A (0;0;2) uB (1; 1;-2). Ha ocu OV mnaiinure Touky M ( 0; y; 0), paBHOY1an€HHyO OT

touek A n B. Touka O — Hauano KoopauHar.

BEKTODY.

Yposens B.

-1;3) m B(2;5-2:4).

Haiinure ? = ‘
2 c




Yposens C.

11. SIBnsArOTCS 1M BEKTOPHI i E KOLTUREADHBIML ecim A(5;-1;3) ,B(2;-2:4),C(3;1; -2),E(6;1;1)?

YposeHns A.
3anoJHUTE NMPOMYCKH.
1. BekTopoM B IpOCTPaHCTBE HA3bIBACTCA ...

2. Bekrop ob6o3Hauaercs ...

3. JlnnHOM BEKTOpa Ha3bIBAETCA ...

4. ]Ia BEKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HANPABICHHBIMU, €CIIH ...
5. Iyt TOrO, 9YTOOBI CIIOKHUTH IBa BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOpPOM Ha3bIBACTCA ...

7. [IBa BEKTOpa Ha3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.Haiinure koopIMHATHI BEKTOpa —-ecim C(6;3;-2) u D(2;4;-5).

9.JlaHbl BEeKTOpBI — {5; —1; 2} u 2 {3;2; —4} Haiingure
il

-]
2 2b

10. Jausr Touku A ( 0;-2;0) u B (1;2;-1). Ha ocu OZ wHaiigute Touky M ( 0; 0; z), paBHOYAanEHHYIO
or Touek A u B. Touka O — Hayasio KOOpAMUHAT.

Yposens C.

11. SlBnsioTes m BekTOpbl 2 1 ﬁ KOLTUHEAPDRBIMU ecim C(5;5-1;3) ,M(2;-2:4), A(1;-2;3)u B(-5;-4;5)?

o

Kpurepun ouenku

3anaHus banist [Ipumeuanue
1-7 7 Kaxplii mpaBuibHbIN oTBeT 1 Oamn
8-10 6 Kasxp1it mpaBuIbHBINA OTBET 2 Oajuia
3 Kaxaplii npaBUIIBHBIN OTBET 3 Oayuia

MaxkcuManbsHBIN 021 3a padoty — 16 6ay1oB

IIkana nepeBoaa 6aJ1710B B 0TMETKH

OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE IS OJYYEHUSI OTMETKH
« 5» (oTIM4HO) 16 - 15
« 4» (xopoI1110) 14-13
« 3» (YIOBJIETBOPUTEIHHO) 12-10
« 2 « (HeyJOBIETBOPUTEIBHO) menee 10
OTtBeThI
1 Bapuant 2 Bapuaunr
HaIIPaBJICHHBIN OTPE30K HaIlpaBJIECHHBIN OTPE30K
a,— a,—
3 JUTMHA BEKTOpa JUTMHA OTpe3Ka




4 KOJUIMHCAPHBI U MX HaIpPaBJICHUA HE HX HaIlpaBJICHUA COBIIAAAIOT
COBIIaAAarOT
5 Ha 3TO YHCJIO YMHOXAIOTCA KOOPANHATLL CJIOKUTH UX KOOPAWHATDBI
BCKTOpa
6 OHU COHAIIPABJICHBI W UX JIMHBI PAaBHBI BCKTOP, Y KOTOPOT'O HAYaJI0 U KOHCI
COBIIaAAKOT
7 To0omMy OHM JIeKaT Ha MapajuleIbHbIX WJIM Ha OJTHOU
IpsIMOI
8 | 4B={-3;-11} CD={-4;1;-3}
9 | 2b—c={5-2—1},]2b —c|=+/30 a—2b={-1;,-5;10}|a —2b‘=«/126
10 |M(0; 1;0) M (0; 0; -1)
11 HC KOJIJIMHCAPHBI KOJIJIMHCAPHLI

CamocrosiTesbHasi padbora padora Ne 10
IIpousBoanas.

ILeab: mpoBepka 3HAHUN W NPAKTHYECKUX YMEHHH OOYyYaroImmxcs.

1 BapuaHT

YpoBens A.

Al. Haiinute f '(4), ecnu f(x) = 4+/x-5.

1) 3;

2)2;  3)-1; 4 1.

A2. YKaXHTe NPOU3BOAHYI0 QYHKIHH g(X)=x+COSX.

1) 2x+sinx;

A3. YpaBHeHHE KacaTenbHOU K rpaduky GyHKIUU y=

1) y=7x+13;

3
2) 2x—sinx;

2) y=Tx+15;

3) x—+sinx;
3

3) y=—Tx+15;

3
4) I
3

B TOUKE C a0CIIUCCON X0 = -3 HMEET BUL;

4) y=—Tx+13.

A4. Teno aBMKeTCA MO MPSAMOM TaK, YTO PacCTOSIHUE S (B METpax) OT HETO O TOYKU B 3ToH npsmMoit

M3MeHsIeTCs 10 3aKoHy S(f)=3t" —12¢+7 (¢ — BpeMs IBIKEHHUS B ceKyHaxX). Uepes CKOIBKO CeKYH/

TIIOCJIC HavaJla ABU)KCHUS MIHOBCHHAA CKOPOCTH TCJIa 6y,Z[CT paBHa 72 m/c.

1) 16;

npoMexyTke ( - 3; 3). CKonbKO TOUeK

D15 3)14; 4)13.

Yposens B.
BS5. Ha pucynke uzo0paxéH rpaduxk mpou3BOJHON HEKOTOpod GyHKIMH y= f(X),3aAaHHON Ha

MakcuMyMa uMeeT QyHKIus f(X) Ha 9TOM IPOMEXyTKe?

; y L y=f1)

M % A B R B
) // \ £
5 L/ N )4
‘*{k / 00 ' N_7 3%
LN L L

B6. Haiinute yrinoBoii koddduiment kacatenbHoi Kk rpaduxy ¢ymkmum y=x" —2x° +3x—13 B

Touke X, =—1.

B7.Haiinure mpou3BoAHbIE (YHKIIHIA:

a) f(x): (7x+ 4)5;

6) y=3e™ +2sinx.

Yposens C.




> 2
C8. Haiijiute CyMMy TaHI€HCOB YIJIOB HAKJIOHA KacaTelbHBIX K mapabone ¥ =X —9 B Toukax
nepecedeHus mapaboisl ¢ OChblo adciumcc.

2 BapHaHT
YpoBens A.
Al. Haitgure £ (16), eciu f(x) = 8~+/x - 3.
1)3; 2)2;  3)-1; 4) 1.
A2. YKaXHTe NPOU3BOAHYI0 (YHKIHH g(Xx)=x’— sinx.

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

A3. YpaBHeHHE KacaTenbHOU K rpaduky GyHKIUU y=

B TOUKE C a0CIIUCCOM X0 = -3 HMEET BUI:

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

A4. Teno aBMXeTCA MO MPSAMOM TaK, YTO PACCTOSIHUE OT HAYaJbHOM TOUKM HM3MEHSETCS M0 3aKOHY
S(t)=t+0,4¢t> —6 (M), THe ¢—BpeMs IBIKEHHsS B CeKyHaax. Haiimure ckopocts Tema wepes 10
CEeKyHJ TIOCJie Hayala JBHKCHUS .

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

B5. Ha pucynke m300paxéH Tpaguk TpOM3BOIHOW HEKOTOpOoW (yHKIuM y= f(x),3aMaHHON Ha
npoMexyTke ( - 2; 2). CKONbKO TOueK MUHUMyMa uMeeT QyHKIUS f(X) Ha 3TOM MPOMEKYyTKe?

B6. Haiinute yrioBoii ko3(PUIMEHT KacaTeabHOM, MPOBEACHHOW K rpaduky
dynkmm y = x° +2x" +x* +1 B Touke x, =1.

B7.Haiigure npousBoaHble QyHKIMH : a) f (x) = (4x + 7)3 ; 0) y=Xx-1g3x.

Yposens C.
o 2
C8. Haiiqure cymmy yriioBeIX KO3()(QUIMEHTOB KacaTelbHBIX K Tapabone y =X —4 B ToYkax
nepeceueHus: mapabosiabl ¢ OChlO abcIucc.

Kputepun onenkn

3anaHus banist [Ipumeuanue
Al - A4 4 Kasxp1it npaBuibHBINM OTBET 1 Oayun
B5 -B7 6 Kasxnip1it mpaBuIbHBIN OTBET 2 Oajuia
C8 3 Kaxaplii npaBrIbHBIA OTBET 3 Oayuia

MaxkcumanbsHbli 0an 3a padoty — 13 6a/s10B

IIkana nepeBoaa 6aJ1710B B 0TMETKH

OTmeTKa \ Yucso 62/510B, HEOOX0AMMOE ISl OJYUYEHHUS OTMETKH




« 5» (oTIM4HO) 13-12
« 4» (xopor11o) 11-10
« 3» (YAOBJIETBOPUTEIHHO) 9-8
« 2 « (HeyJOBJIETBOPUTEIBHO) MeHee 8
OTBeThI
1 Bapuant 2 Bapuaunr
Al | 1(#4) 14
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, Xmax = 1,8 1 Touka, Xmin =0
B6 | k=-7 k=16
4. 3x
B7 a) 35(7x +4)*; 06) 9e’* + 2cosx 2) 12(4x + 7)% 6) 1g3x + :
cos” 3x
C8 | tgai+itgon=6+(-6)=0 tgon +tgox=4+(-4)=0

CamocrositeibHass padora Ne 11
HccnenoBanue GpyHKUMH ¢ NOMOIIbIO MPOU3BOIHOM.

Hean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOydarouuxcs.
1 BapuaHT

YpoBenn A.
Al. CKOJIBKO MHTEPBANOB yObIBaHUS uMeeT GyHKuus f{x) = x> — 3x?
A.1. Bb.2. B.3. T.Hwuoxggoro
A2. CKOIbKO KPUTHYECKUX TOYeK uMeeT QyHKIms f(x) = x° — 9x? + 15x?
A.2. Bb.1. B.3. T'. Hu oguoi

2

A3. 3HaueHue QyHKUMU y =—x" +4x+2 B TOYKE MaKCUMyMa paBHO...

A.0. B.2. B.6. T8.
A4, Touxkoit Mmakcumyma QyHKIuU f{x) = 16x° + 81x* — 21x—2 sBasercs...
A.—-1. B35 B.-3. TI.-35.
Yposens B.
BS. Jlana ¢ynxmus  f{x) = x> — 3x — 6. HaiiquTe NpOMeXyTKH BO3pacTaHHs U yObIBaHHS (YHKIIHH.

Yposens C.
C6. UccrenyiiTe ¢ MOMOIIBIO NPOM3BOIHON (yHKIHMIO  f{x) = x° —3x* —9x um mocTpoiite eé rpaduxk.

2 BapuaHT
Yposens A.

Al. CKOIbKO MHTEPBAJIOB BO3pacTaHus uMeeT QyHKIUS f{x) = x> — 3x?



A.1. b.Huomnoro. B.2. TI.3

A2. CKOIbKO KPUTUYECKUX TOYEK UMeeT PpyHKIus f(x) = x> — 6x> + 9x
A.Huomnoii. b.3. B.1. T.2.

A3. 3nauenue pynkuun y = 2x> - 8x+ 11 BTOYKe MHMHHMyMa paBHO...
A.0. B.S5. B.2. T'3.

Ad. Touxoii MuruMyMa QyHKIHA f{x) = 16x° + 81x*> —21x— 5 sBusercs...

A. % b2,5. B.-3. TI.-1.
Yposens B.
B5. Jlana Qynkuus  f{x) =x° - 3x + 2. HaiiiuTe NpoMeXyTKH BO3pacTaHUs M YObIBaHMS (DYHKIIHH.
Yposens C.

C6. UccrenyiiTe ¢ MOMOLIBIO MpoM3BOAHOH (yHKIHMIO f(x) = x> —3x + 1 u mocrtpoiite eé rpadux.

Kpurepun ouenku

3anaHus banist [Ipumeuanue
Al - A4 4 Kasxp1it npaBuIbHBIN OTBET 1 Oayn
B5 2 Kasxip1it mpaBuIbHBIN OTBET 2 Oasuia
Cé6 3 Kaxaplii mpaBrIIbHBIA OTBET 3 Oayuia

MaxkcumanpsHbli 0amn 3a paboty — 9 6ansoB

IIkana nepeBoaa 6aJ1710B B 0TMETKH

OTMeTKa Yucs0 62/10B, HEOOX0AMMOE ISl OJYYEHUSA OTMETKH
« 5» (oTIM4HO) 9-8
« 4» (xopoI111o) 7-6
« 3» (YIOBJIETBOPUTEIHHO) 5-4
« 2 « (HeyJOBIETBOPUTEINIBHO) MeHee 4
OTBeThI
1 Bapuant 2 Bapuaunr
Al | Al B.2.
A2 A. 2. r.2.
A3 | B.6. I.3.
I'.-3,5. 1
Ad ’ A.g.
BS i) T npu xe(—oo;—l]u[l;+oo); 0} J«npn i) T npu xe(—oo;—l]u[l;+oo); 0} J«npn
xe[—l;l]; xe[—l;l];
“y Ay
Co6
3 / - 1,5 -
- 2/ -1 5 CoX T X
-1,25 X

V4



CamocrosiTesbHas padora Ne 12
IlepBooOpa3nas ¢pynknuu. UHTErpas.

Ieab: mpoBepka 3HAHUN W NMPAKTHUECKUX YMEHHH OOydaromumxcs.

1 BapunanT
Yposens A.
Al. . Beluncnure uHTETpai:
2 = dx
3x>+x—4)dx; 6 J‘
L

1

A2. Jlna dbyskoum f(x) = 3sin X HalguTe:
@) MHOXECTBO BCEX IE€pBOOOpa3HbBIX;

7T
0) mepBooOpasHyIo, rpaduK KOTOPOW MPOXOAWT 4epe3 Touky M ( 5;0)

A3. Beruncnure, cienaB MpeABapUTEIbHO PUCYHOK, IUIOMAAL (DUTYPBI, OTPAHMYEHHOW JIMHUSIMH:
y=0,5x%y=0,x=2,x=0.

A4. Jlokaxkute, uyto pyHkiuss F sBiasercs mnepBooOpasHol st (QYHKIMK f(X) HA TIPOMEKYTKE
(-0;+w),ecmn F(x)=x"—4, f{x)=3x"

Yposens B.

3
BS. Beruucaure nnterpan j[xz + (x - 3)2 ] dx
0

Yposens C.

C6. Haiinure miomans (QUIrypsl, OrpaHUYEHHOM JIMHUAMHA y = 6x —x° B y = 2X.

2 BapHaHT
YpoBens A.
Al. . Belunciaure HMHTErpa:
2 - Ix
a 4x> —x+5)dx; 6 :
) [@x —x v Sdx: 0 _'.; —

A2. [Ins dbyskuuu f(x) = 2cos x Hauaure:
a) MHOXKECTBO BCEX IIE€PBOOOPA3HBIX;

T
0) mepBooOpaszHyto, rpadK KOTOPOM MPOXOAWT  depe3 Touky M ( ? ;0)

A3. Beruncnure, cienaB MpeaBapuTEIbHO PUCYHOK, IUIOMAAb (UTYpHI, OTPAaHUYCHHON JIMHUSIMU:
y=2x%y=0,x=3,x=0.

Ad4. Jloxaxwure, uto pyHkust F sBnaseTrcs mnepBooOpaszHoil st (GYHKIUH f(X) HA TPOMEXKYTKE
(-00;40), ecmu F(x) =2x—x%, f{x)=2-2x.

Yposens B.



3
BS. Beruucnure uHTerpan sz + (l— x)2 ] dx
0

Yposens C.

2

C6. Haiinure ruomaab GUrypbl, OrpaHUYeHHOM JMHUAMU y=-6x—Xx" U y = - 2x.

Kputepun oneHKH KOHTPOJBLHOM PadoThI

3aganus bamer IIpumeuanue
Al - A4 6 Kasxnp1it npaBuIbHBIN OTBET 1 Oayun
B5 2 Kaxxnp1it mpaBuiibHBIN OTBET 2 Oajuia
C6 3 Kasxp1it npaBuIbHBIN OTBET 3 Oasuia

MaxkcumanbHbIi 6at 3a paboty — 11 0asioB

IIkana nepeBoaa 6aJ71I0B B 0TMETKH

OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE ISl OJYYEHUSA OTMETKH
« 5» (oTIM4HO) 11-10
« 4» (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeyAOBJICTBOPUTEIIHHO) MeHee 6

OTBeTbI K KOHTPOJIBHOI padoTe

1 Bapuant 2 Bapuaunr

Al | a)4,5;0) g a) 18,5; 0) —%

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

ur — 18 . .
A3 | Spur= %KB.GI{. St KB.eJl

A4 | F(x) srisercs nepBoobOpasHoit st £ (x) F(x) sinsiercs nepBoobpasHoit amst f(x)
B5 |18 12

2 2
C6 | Spur= 105 KB.€]l. Sepur = 105 KB.€EJl.

CamocrositeibHas padora padora Ne 13
Iliomaau moBepxHoOCTeil MHOrOIPAHHUKOB.

Hean: mpoBepka 3HAHWUK M MPAKTHYECKUX YMEHUU OOyYarouuxcs.
1 BapuaHT

YpoBens A.
Al. Bribepute BepHOE YTBEP)KICHUE
a) MapaJiyIesIeNuIe ] COCTOUT U3 IIECTU TPEYTOJIbHUKOB;
0) MPOTUBOMIOJIOKHBIC TPAHM MMApaJUICIICIIUIIE/Ia UMEIOT OOIIYI0 TOUKY;
B) AUaroHaliv napauiCicnmica rnepecCKaruTCa u TOYKOH NEPCCCUCHUA ACIIATCA MOIMOJIaM.
A2. KonmruecTBo pedep MEeCTUYTOIHbHONU MPU3MBI
a)18; 06)6; B)24; 1)12; M) lS5.



A3.HauMeHblee 4nucio rpaHei npu3Mbl
a)3; 06)4; B)S; 16, 1M)9.

A4. He siBnsieTcst NpaBUIbHBIM MHOTOTPAaHHUKOM
a) MpaBWIBHBIA TeTpadap; ©O) mMpaBWibHAs MPHU3Ma; B) MPABWIBHBIA JOJEKAdAp; T) MPaBHIbHBIN
OKTa’Ip.

AS. Beibepute BepHOE YTBEpKICHUE:

a) BBIMYKJIBIA MHOTOTPAHHHWK HA3bIBACTCS TMPABWIBHBIM, €CIIM €ro TPaHU SBISIOTCS MPABHILHBIMH
MHOTOYTOJJbHUKaMU C OJHHMM MU TE€M € YHCJIOM CTOPOH M B KaXIOW BEpIIMHE MHOTOIPaHHUKA
CXOIUTCS OHO M TO K€ YHUCIIO pedep;

0) mpaBWIbHAsA TPEYrojbHas MUpaMUAA U MPABHIBHBIN TETPa3ap — 3TO OJHO U TO K€,

B) TUIOIIAIh OOKOBOI MOBEPXHOCTH MUPAMHUIBI paBHA IPOU3BEICHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY.

A6. Bricota 60K0BO# TpaHu MPaBUILHON MUPAMUJIBI, IPOBEICHHAS U3 €€ BEPIIMHBI, HA3bIBACTCS
a) TMaroHanbpio; 0) MeIuaHoi; B) armopeMoil.

A’7. JlnaroHaiab MHOTOTPAHHUKA — 3TO OTPE30K, COSTUHSIOIINNA
a) Mo0bIe JIBE BEPITUHBI MHOTOTPaHHKKA; O) JIBe BEPIIMHBI, HE IPUHAJICKAIINE OJHOM TpaHy;
B) JIB€ BEpIIMHBI, IPUHAAJIEKAIINE OJJHOU IPaHU.

Yposens B.

B8. Haitnute amaroHanu mpsiMOYroJbHOTO MapalijIeeNuIena, €Cii CTOPOHBI €ro OCHOBAHHUS 3 CM ,
4 cM, a BbicOTa paBHa 10 cMm.
Yposens C.

C9. B npaBwiIbHONM 4YeTBIPEXYTOJIBHOM MUPAMUAE CO CTOPOHOM OCHOBaHMS 8 M, OOKOBas rpaHb
HaKJIOHEHa K IUIOCKOCTH OCHOBaHua 1o yriom 60 °. Haiiure:
a) BBICOTY MUPaMUbBI; 0) IJIOmaab OOKOBON MOBEPXHOCTH.

2 BapuaHT
YpoBens A.
Al. Bribepure BepHOE yTBEpXKIACHHE
a) TeTpa’Jlp COCTOMUT U3 YETHIPEX MapalIeIOrPaMMOB;
0) OTpe30K, COETUHSIONINI MPOTUBOIIOJIOKHBIE BEPIINHBI TapaJuleNienuIe1a, Ha3bIBAeTCs €ro
JUaroHalbIo;
B) MapauieIeuIe ] IMEET BCETro MIECTh pedep.
A2. KonnuecTBo rpaHeil 1eCTUYTOJbHON IPU3MBI
a)6; 0)8; B)10; 1) 12; ) l6.
A3.Haumensbuiee yncio pédep MpU3Mbl
a)9; 06)8; B)7; 1)6;, 1)5.
A4. He siBnsieTcst npaBUIbHBIM MHOTOTPAaHHUKOM
a) MPaBWIBHBINA TETpadip; 0) MpaBWIbHBIN J0JEKadIp; B) IPaBMWIbHAS TUPAMUA; T) IPABUIHHBINA
OKTasp.
AS. Beibepute BepHOE YTBEpKICHUE:
a) MPaBUJIBHBIN J10JIEKa3IP COCTOUT U3 BOCBMHU MPABUIIBHBIX TPEYTOJIbHUKOB;
0) MpaBWJIbHBIN TETpa3p COCTOUT U3 BOCHMH NMPABUIBHBIX TPEYTOJIbHUKOB;
B) NMPaBWJIBHBINA OKTA3/Ip COCTOUT U3 BOCBMHU MPABUIIBHBIX TPEYTOJIHHUKOB.
A6. Anopema — 310
a) BBICOTA MUPAMHUJIBI; 0) BBICOTa OOKOBOW TPaHU MHPAMUJIBL;
B) BBICOTAa OOKOBOM TpaHU MPaBUILHON MTHUPAMHUIBI.
A7. YcedyeHHas nupamMuia Ha3bIBA€TCs IPABUIILHOMN, €CIIN
a) ee OCHOBaHUS — MMPaBUJIbHBIE MHOTOYTOJIbHUKH;
0) OHa MOJTy4eHa CeYeHHEM IPaBUIBHOM MUPaMUIBI INIOCKOCTHIO, AapaIeIbHOM OCHOBaHHMIO;
B) €€ OOKOBBIC TPAaHU — MIPSAMOYTOJIHHHUKH.

Yposens B.



B8. Haiimute OokoBoe peOpo MpaBUIBLHOW YETHIPEXYTOIBHOM, MUPAMUIIBI, Y KOTOPOH CTOpOHA
OCHOBaHusi 8 M, a BeicoTa paBHa 10 M.

Yposens C.

C9. B npsimoyrojibHOM mapajUiejenunese CTOPOHbI OCHOBaHMS S5 M u 12 M, a auaroHaib
napajleNenunena HAaKIOHEHAa K IUIOCKOCTH ocHoBauus mop yriom 30 °. Haiigure:

a) BBICOTY TMapajuielenuIie/a;

0) ruomaab OOKOBOW TMOBEPXHOCTH.

KpuTtepun oieHKH KOHTPOJIbHOH PadoThl

3aganus bamel [Ipumeuanue
Al - A7 7 Kasxnprit npaBmiibHBIN OTBET 1 Oayut
B8 2 Kasxip1it npaBuIbHBIN OTBET 2 Oajuia
C9 3 Kasxp1it mpaBuiIbHBIN OTBET 3 Oayuia

MaxkcumanbHbIi 6ar 3a paboty — 12 6asL10B

IIkana nepeBoaa 6aJ71I0B B 0TMETKH

OtMmeTka UYmncao 621108, He0OX0AMMOE /ISl OJYYEeHHS OTMETKH
« 5» (OTIMYHO) 12-11
« 4» (xoporio) 10-9
« 3» (YAOBJIETBOPUTEIBHO) 8-7
« 2 « (HeyAOBJIETBOPUTEIHHO) MeHee 7
OTtBeTBI
1 Bapuant 2 Bapuanr

Al |B) 0)

A2 |a)l8 0) 8

A3 | B)S a)9

A4 | 6) B)

A5 |a) B)

A6 |B) B)

A7 |0) 0)

B8 |545m V132 m

= . = 2
co |[h=4V3 M:Se =128 . 13;5 S = 44?/5 2

CamocrositesibHass padora Ne 14
Ilnomanu moBepxHOCTel Tes BpalleHHs.

Hean: mpoBepka 3HAHUW M MPAKTHUYECKUX YMEHUU OOydarouuxcs.
1 BapuaHT

YposeHns A.
IToaTBEpPAUTH UM OIPOBEPIHYTH CICAYIOIINE YTBEPKICHUS.

Al.Ilpu BpaleHny NpsAMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH MOJIy4aeM  LIWJIMHJIP.
A2.0Tpe3KH, COEOUHSIONIME BEPLINHY KOHYCa C TOYKAMHM OKPYKHOCTH OCHOBAHMs Ha3bIBAIOTCS



oOpa3yrommMu KOoHyca.
A3. OceBbIM CE€UEHHEM IWIMHIpA  SBISETCS TPEYTOJbHUK.
A4. Bpeicota munuHApa (MpsMoro) Oosbiie 00pa3yromei.
AS. Ilpu BpaleHuu NoJiyKpyra BOKpYr — €ro JuaMeTpa Kak OCH MoJiydaeTcs — 1iap.
A6. Ilnomaap MoJTHON MOBEPXHOCTH LWIMHApA BeIYHCHseTcs o Gopmyne S =2z (r+h), rae r —panuyc
UUJTUHIPA, A-BBICOTA UITUHIPA.

Yposens B.
B7. Boicota muiuHapa paBHa 4 M, pacCTOSTHUE MEXAY OCbHO LMJIMHIpA W MapaluiebHOM el

IUIOCKOCTBIO CEYEHMsl PaBHO 3 M, a IUIomaab cedenus 32 Mm% Haiinure mniomans GokoBoii
MOBEPXHOCTU IWJINHAPA.
BS8. Bricota konyca paBHa 12 M, a oOpasyromas 13 M. Haiiaure miomans oceBOro cedyeHHs KOHYyca.

Yposens C.
C9.ITnoniaas cedeHus, He MPOXOJAIIEro yepe3 IeHTp mapa, paBHa 16m Mm% Haiiaute mmomans

MOBEPXHOCTH IIapa, €CIIU PacCTOSHUE OT IICHTpa Iapa 10 CEKYyIIeH IUIOCKOCTH PaBHO 5 M.

2 BapuaHT
Yposens A.
IloaTBEpAUTH UM OIPOBEPTHYTH CIEAYIOIINE YTBEPKACHUS.

Al.Ilpu BpalieHuy NpsIMOYTOJbHOTO TPEYTOJbHUKA BOKPYT €TI0 KaTeTa KaK OCH IMOJYy4YaeM KOHYC.

A2.0Tpe3kH, COEIUHSIONINE COOTBETCTBYIOIIME TOYKH OKPY>KHOCTEH KpPYroB Ha3bIBAIOTCS
00pa3yromuMH  IHIHHAPA.

A3. OceBbIM CE€UYEHHEM KOHYyCa ABJISIETCS MPSIMOYTOJIBHUK.

A4. Bricota KoHyca paBHa 00pa3yromei.

AS. Otpe3ok, COeAMHSAIONINHN JBE€ TOYKH IIAPOBOM MOBEPXHOCTH M MPOXOAAIIMNA Yepe3 LIEHTP IIapa,

Ha3bIBaeTCs AMAMETPOM IIapa.
A6. Bce oOpasyroniye NMIMHAPUIESCKONH TTOBEPXHOCTH MapaUICIbHBI APYT APYTY.

Yposens B.
B7. Ilnomans OOKOBOM MOBEPXHOCTU HUIWMHApa paBHa 607 M2, a paauyc ocHoBaHus 5 M. Haiinure

JUIMHY 00pasylomeld LInHApa.
B8. Pannyc ocHoBaHusi KoHyca paBeH 12 M, a oOpasytomas 13 m. Haiinute muomanb oceBoro
CEYeHHUsl KOHYyca.

Ypogens C.
C9. Pamnyc cdepsl paBeH 13 M, a paccTosHue OT €€ LEHTpa [0 CEKyIIel IIOCKOCTH pPaBHO 5 M.

Haiinute amuHy OKpPY)KHOCTH CEUCHHS CQephl.

Kputepun onieHKH KOHTPOJILHOH PadoThI

3anaHus banist [Ipumeuanue
Al - A6 6 Kasxp1it npaBuIbHBIN OTBET 1 Oayun
B7- B8 4 Kaxaplii npaBuIbHBIN 0TBET 2 Oasia
C9 3 Kasxp1it npaBubHBIN OTBET 3 Oayia

MaxkcumanbsHbli 0an 3a paboty — 13 6aJiioB

IIkana nepeBoaa 6aJ1J10B B 0TMETKH

OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE ISl OJYYEHUSA OTMETKH

« 5» (oTM4HO) 13-12




« 4» (xopomuio) 11-10

« 3» (YIOBIETBOPUTEIHHO) 9-8

« 2 « (HeyJOBIETBOPUTEINIHHO) MeHee 8
OTBeThI
1 Bapuant 2 Bapuaunr

Al na na

A2 | nma Ja

A3 | nma HET

A4 | mer HET

A5 | na Ia

A6 | Her na

B7 |40m m? 6M

B8 | 60 m? 60 m?

C9 |161nm? 24w M2

CamocrosiTesbHas pabora Ne 15
O0BbEéMBI MHOTOTPAHHHUKOB.

Heab: npoBepka 3HAHUN W NMPAKTHUECKUX YMEHHMH OOydaromumxcs.
YposeHns A.

Al. Kakoii He MokeT ObITh pu3Ma’?

A. Ipsimoit; b. Haknonnoii;  B. IIpaBunbHOM; I'. Yceuennoi.

A2. Kakas ¢popMyna uconp3yeTcst il BBIYHCIEHUST 00beMa Mpu3Msbl, e R — paauyc ocHoBaHus,
H — BrICOTA:
A. %SOCHH . B.7R’H; B. S, H:; r. %H(S +8, ++/SS, ) :

A3. HazoBure, kakas Gpurypa He SBISIETCS MPaBIIbHBIM MHOTOIPaHHUKOM.

A. Ky0; b. lonekasap; B. Okrasap; I'. ITapamnenenunen.
A4. Pebpo kyba paBHO 2 cM. Berauciure cyMMy IUTHH Beex pedep Kyoa.
A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. TInomans rpany Ky6a paBHa 16 cm” . Berauciute ero oobem.
A.24 cm’; B.48 cm’; B.56 cm’; I.64cm’.
A6. CymiecTByeT 1 IpU3Ma, y KOTOPOH TOJIBKO OJJHO OOKOBOE peOpO MepreHANKYISIPHO OCHOBAaHHUIO?
A. Jla; b. Her.
Yposens B.

B7. U3 Bepmmnbl B kBaapatra ABCD co ctopoHO 6 CM K €ro MmIOCKOCTH IMPOBEIEH
nepneHaukynsap BK. Haiinure o0béM mupamunsi, ecnu AK =10 cwm.

B8. OcHoBaHHEM TIPU3MBI ABJIAETCA MPAMOYTONBHBIA TPEyroJbHUK ¢ ocTphbiM yrioM 60° u kaTetowm,
pwiIekalluM K 3TOMY yriy, paBHbIM 9 cM. Beicota mpusmsl paBHa 10 cm. Haligure:
a) 00BEM TIPU3MBI;
0) ruiomaab MOJHOW MOBEPXHOCTU INPU3MBI.

Yposens C.

C9. Haitnure 00beM MHOTOTpAHHUKA, H300paKEHHOTO HA PUCYHKE




(Bce ABYrpaHHBIE YIJIbI MHOTOI'PAHHUKA IIPSIMBIE).

2 BapuaHT
Yposens A.
Al. IIpsmMoOyrosbHBIN NapaylIeNenues — 3TO
A. [Mupamupa; b. Ilpusma; B. Oxkrasgp; I'. Terpasap.
A2. O6bpeM nupamMuabl onpeaensercs no popmyie, rae S, - IIONMaas ocHoBaHus, H — BrIcOTa,
R —pannyc.
1 1 2 2 2
A. ESOCHH; b. 572'R H; B. S, H; I §7Z'R H.

A3. Anogema — 310
A. O6pazytromas nunusapa; b, Beicora konyca; B. Bricota 60x0BO#1 rpaHu TUpaMU/IbL;
I'. BeicoTa yceuyeHHOro KoHyca.
A4. M3mepenus mpsMOyTOJILHOTO MapaliesIeuIeia paBHbI 2 ¢M, 3 cM U 5 cM. Berauciure ero oobeM.

A.30cm3; B 15cm’; B.20cm?;  T.25cm’.
AS. Pebpo kyba paBHO 2 cM. BeraucnuTe miomaas TOBEPXHOCTH Kyoa.

A. 12 em?; B.24 cm?; B.16 cm?; [.18 cm?.
A6. CymectByet jau npusMma, umeromas 20 pedep?
A. Jla; b. Her.

Yposens B.

B7. OcHoBaHne NpsMON NPU3MBI - NPSMOYTOJBHBIA TPEYTOJBHUK C KaTETOM 5 CM M TMIIOTEHY30U
13 cm. Bricota mpusmsl paBHa 10 cm. Haiimure 00bEM NpU3MBL

B8. B npaBuibHOI YeTHIPEXYTONBHOW THpamue OOKOBBIE T'PaHW HAKIOHEHBI K
II0CKOCTH ocHoBaHusa o yriaoM 30°, a ocHoBanme paBHO 6 cm. Haiimure:
a) 00BEM TUPAMUJIBL;
0) myIomaab MOJIHOW TOBEPXHOCTH MHPAMHUIBI.

Yposens C. |
C9. Haiinure 00beM MHOTOTrpaHHHKA, U300paKEHHOTO HAa PUCYHKE

(2]

(Bce IByrpaHHbIE YIJIbl IPSIMBIE).

Kpurtepun ouenku ,

3anaHus banist [Ipumeuanue
Al - A6 6 Kasxp1it npaBuIbHBIN OTBET 1 Oayun
B7,B8,C9 9 Kasxxnp1it npaBuiibHBIN OTBET 3 Oasuia

MakcumanbsHbIi 0as 3a padoty — 15 6ajljioB

IIkana nepeBoaa 60aJ1710B B OTMETKH

OT1meTKa UYmnciio 6215108, He00X0AMMOE ISl MOJYYeHHS OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBIETBOPUTEIHHO) 11-10
« 2 « (HEeyAOBJIETBOPUTEIHHO) menee 10




OTBeThI

1 Bapuant 2 Bapuanr

Al |r 0

A2 | B a

A3 |t B

A4 |a a

A5 |6 0

A6 |6 0

B7 |96 cm® 300 cm®

B8 h)405+/3 cv3; 6)1714/3 +270 em%; a) 12+/3 ov3; 6) 24+/3 + 36 em?;
Cco9 B 56

CamocrosiTesbHas pabGora Ne 16
O0BEMBI TeJ1 BpaleHus.

Heab: mpoBepka 3HAHWUK M MPAKTHYECKUX YMEHUU OOyYaroumuxcs.

Yposens A.
Al. Cdepa siBIsIeTCS TOBEPXHOCTHIO:
A) xoHyca; 0) yCEUEHHOT0 KOHycCa; B) IIWJIMHApA; T) IIapa.

A2.M3MeHuTCs 11 00BEM IIMIMH/IPA, €CJI AUaMETp €ro OCHOBAHUS YBEITUUUTH B 2 pa3a, a BBICOTY YMEHBIIUTh
B 4 paza?

A3. 13 Kakux TeJ COCTOHT TEJo, MOJYyYEeHHOE BpallleHHeM pPaBHOOCIPEHHON Tpalelnuu BOKPYT OOJBIIETO
OCHOBaHUA?

Ad. O0béM tmmeapa paseH 12 cm’. UeMy paBeH 00BEM KOHYCa, KOTOPBIH HMEET TAKOE K€ OCHOBAHHE U
TaKyIo K€ BBICOTY, KaK U JIaHHBIN [IUIUHIP?

AS. Haiigute 00BEM ITUIMHAPA C BEICOTOM, PaBHOW 3 CM M AMaMETPOM OCHOBaHUS — 6 CM.

a) 271 cm?; 6) 9 em; B) 36w em’; 1) 1871 em’; 1) 547 em’.

A6. IlumuHap BovcaH B MPSIMOYTONBHBIN Napauienenunes]. Paqnyc ocHOBaHMS M BBICOTA IIMJIMHAPA
paBHbI 6. Haliqute 00b€M napasuienenumneaa.

Yposens B.

B7. B mape Ha paccTossHUM 3 CM OT LIEHTpa MPOBEJICHO CEUYEHHE, PaTuyC KOTOPOro 4 cM.
Haiinure o0BéM mrapa.

B8. [IpsiMmOyroipHbIi TPEYyTrOJbHUK C THUIOTEHY30M 13 cM Bpamaercs BOKPYr OCH, COAEpKalled KaTeT
mHoM 5 cM. Hailiaute 00BEM MONMy4eHHOro KOHyca M IJIOMIAAb €ro MOJHOW MOBEPXHOCTH.

Yposens C.

C9. Haiinute 00beM V yacT HuIMHApa, U300pakeHHON Ha PUCYHKE. ,2

2 BapuaHT



YpoBensb A.

Al. Cdepa 1 II0CKOCTh HE MOTYT UMETh:
A) oaHy 0011yI0 TOUKY; 0) HM OJHOMN OO0ILEl TOUKH; B) JBE OOIIME TOYKU; T') MHOTO OOIIMX TOYEK.

A2. Bo CKOJIBKO pa3 yBEITMUUTCS 00BEM KPYroBOTO KOHYCa, €CJIM BBICOTY YBEJIHUYHUTH B 3 pasa.

A3. 13 kakux Tell COCTOUT TEJO, MOJIYYCHHOE BpaIlleHHEM pPAaBHOOEAPEHHOW Tpameuud BOKPYT MEHBIIETO
OCHOBaHUA?

A4. Llununap ¥ KOHYC UMEIOT 00lllee OCHOBAHUE M BhICOTY. HaiimuTe 06beM KoHyca, ecili 00beM LHIHHIpa
pasen 120 m cm®.

AS. Bricora konyca 3 cM, oOpa3yromast 5 cM. Haiinute ero oonem.
a) 271 cm’; 6) 9 cM; B) 161 em®; 1) 1871 em’; 1) 547 em’.

A6. [[unuHp BOMcaH B MPSAMOYTOJIbHBIN Napajuienenunen. Paanyc ocHoOBaHUS U BbICOTA LMIMHIPA
paBHbl 5. Haligure 00bpEM napanienenumnesa.

Yposens B.

B7. B mape Ha paccTossHUM 8 cM OT LIEHTpa NPOBEACHO CeYeHHue, paauyc Koroporo 6 cMm. Haligure
00BEM mmIapa.

B8. [{unuaap oOpa3oBaH BpalieHHEM MPSMOYTOJIbHHKA C JIUarOHAIBI0 5 CM BOKPYT CTOPOHBI JJTMHOM
3 cm. Haiimure 00bEM 1UIMHApPAa W IUIOHIAABL MOJHOW €ro MOBEPXHOCTH.

Yposens C.

a

C9. Haiigure 00beM V 9acTu IUIMHIPA, H300PaKEHHON HA PUCYHKE.

Kpurepun onenkn

3aganus bamel IIpumeuanue
Al - A6 6 Kasxnprit mpaBmiibHBIN OTBET 1 Oayun
B7,B8,C9 9 Kasxip1it npaBubHBIN OTBET 3 Oasura

MaxkcuMansHBIN 02t 3a padoty — 15 6ay1oB

IIkana nepeBoaa 0aJ1710B B OTMETKH

OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE IS OJYUEHUSI OTMETKH
« 5» (oTAM4HO) 15-14
« 4» (xopomio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HeyJOBIETBOPUTEINHHO) menee 10




OTBeThI

1 Bapuant 2 Bapuanr

Al |1 B
A2 | HEe U3BMEHUTCS B 3 pasza yBeJIMUUTCSA
A3 | U3 IBYX KOHYCOB U ITWJIHHJIpA 13 IBYX KOHYCOB U IIJIHWHAPA
A4 14 40
A5 | 27mcem? 16w
A6 | 864 500

500 3 4000 3
B7 Tﬂ' cM —— M
B8 [240m cm 3 ; 300w cm?; 48w cm 5 56m cm?;
C9 |13,5n 81

CamocrositesibHass padora Ne 17
Kom0OuHaTOpUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEH.

Hean: mpoBepka 3HAHWUK M MPAKTHYECKUX YMEHHUU OOyYaroumuxcs.

Yposens A.
Al. ]Iy KaXI0T0 U3 OMMCAHHBIX COOBITUH OMPEIeTUTE, KAKUM OHO SIBJISIETCS: HEBO3ZMOYKHBIM, JTOCTOBEPHBIM
WJIW CITy4YalHbIM:
1) 3aBTpa Oyzaer xopomas Moroja;
2) B sStHBape B TOPOJIC MOKICT CHET;
3) B 12 yacoB B ropojie HIET M0k b, a uepe3 24 yaca OyJIeT CBETUTH COJIHIIE;
4) Ha IeHb POXKACHMSI BaM MOAAPSAT TOBOPALIETO KPOKOIMIIA;
5) Kpyruias OTJIMYHMIIA [TOJIYYUT ABOUKY;
6) KaMeHb, OpOIIICHHBIN B BOJTy YTOHET.
A2. Onpenenute MOAy, cpeaHee apupMeTHIecKoe U pasmax psaa: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOSITHOCTh TOTO, YTO 3aJyMaHHOE JBY3HAYHOE YHWCIO JEIUTCS HAa 3 Wiu JAeautcss Ha 27
Omnpenenure BUI COOBITHS.
a) CII0OKCHHUE COOBITHIA; 0) MpoOU3BEICHUE COOBITHIA.

A4. Berunciure Cy - C2 - C; - C; .

AS. Ha cton O6pocaroT nBa UTpalibHBIX TETpadipa (Cephiii U Oemblii), Ha TPAHIX KaXI0T0 U3 KOTOPHIX TOYKAMHU
o0o3HaueHsl yuciaa oT 1 10 4. CKOJBKO pPa3IMUYHBIX AP YHUCEN MOXKET MOSBUTHCS HAa TIPaHAX 3TUX
TETPa’POB, COMPHUKACAIOIINXCS C TOBEPXHOCTHIO CTOJA?

A6. 13 10 nepBbIX HATYpaJbHBIX YHCET CIy4YaiiHO BEIOMparoTcs 2 yncna. Beraucnure BepoOSATHOCTH

CJIEAYIOIMNX COOBITHI:
a) OJTHO U3 BEIOpAHHBIX YKCEN — IBOMKA; 0) 00a 4rclia HeYeTHBIC.

Yposens B.

B7. B Opuraze 4 >xeHmuHb! U 3 My>kunHbl. Cpein 4eHOB Opurajsl passirpbeiBatorcs 4 6unera B Teatp. Kakosa
BEPOSITHOCTH TOTO, UTO cpean obnaaarencii OUIeToB OKaXeTcs 2 >KeHITUHBI U 2 MY>KIUHBI?

B8. Ha xaxmoii kapTouke HamucaHa ojJHa U3 OyKB K, JI, M, H, O, Il. YeTbIpe KapTOUKH HAyTaJ BHIKJIAILIBAIOT
OJIHY 3a JIpyroi B psn. KakoBa BepOsITHOCTh, YTO MPHU BBHIKIJIABIBAHUHN TTOJYIUTCS CIIOBO «KJIOTD»?

Yposens C.

C9. Haiinure BepoATHOCTH TOTO, YTO CIy4YailHBIM 00pa30M BBIOpAHHOE JIBY3HAYHOE YHCIIO MPH JIeieHuu Ha 11
nmaet B ocrarke 10.



2 BapHaHT
YpoBens A.
Al. JIns KaKI0TO U3 OMUCAHHBIX COOBITUI OMPEAEINTEe, KAKUM OHO SIBJIICTCS: HEBO3MOXHBIM, JTOCTOBEPHBIM
WJIU CIIyYalHBIM:

1) BBI BBIXOJIUTE HA YIIUILY, @ HABCTPEUY UJET CIIOH;

2) Bac mpuriacsr JeTeTs Ha JIyHy;

3) yepemnaxa Hay4UTCSl TOBOPUTH;

4) BBITIQJIET JKEITHIN CHET;

5) BBI HE BBIMIpAeTe, y4acTBYsI B OECIIPOUTPHILIHOM JIOTEpEE;

6) mocne yerBepra OyeT MATHUIIA.
A2. Onpenenute Moy, CpeHee apupmMeTHIecKkoe U pasmax psaa:l15, 4, 12, — 3, 15.

A3. KakoBa BepOSITHOCTb TOr'0, YTO MEPBOE M3 3aJyMAHHBIX JIBY3HAUHBIX YMCEJ NIEJUTCS Ha 2, a BTOpOE —
nenutcs Ha 57 Onpenenure BUA COOBITHS.
a) CII0O)KCHHUE COOBITHI; 0) MPOU3BEACHUE COOBITHIA.

A4. Boruucnure 4, - A2 .

AS. U3 kopoOkwu, coaeprkamieit 8§ METKOB pa3IMYHbBIX 1IBETOB, [ 'eHa u TaHs OepyT mo ogHOMY MenKy. CKOJBKO
CYLIECTBYET PAa3JIMYHbIX BAPUAHTOB TAKOT'O BHIOOPA IBYX MEJIKOB?

A6. 13 10 nepBbIX HATYpaJbHBIX YHCET CIy4YaiiHO BEIOMparoTcs 2 yncna. Beraucnure BepoOSTHOCTH
CIIEAYIOMNX COOBITHI:
a) OJTHO U3 BEIOpAHHBIX YKCEN — eNuHUIA; 0) 00a Yncia YeTHbIE.

Yposens B.

B7. B ypue 6 Oenbix u 4 yepHbIx mapa. M3 3Toit ypHbI Hayaaudy u3Biekiu 5 mapoB. KakoBa BepoSATHOCTB TOTO,
4T0 2 U3 HUX Oenble, a 3 uepHbie?

B8. Ha kaxxnoif kaprouke HanmucaHa ojgHa u3 OyKB p, C, T, Yy, J, X. UeTblpe KapTOUKU Hayraj BHIKIA/bIBAIOT
OJIHY 3a JIpyro# B psii. KakoBa BEpOSITHOCTb, YTO MPU BBIKJIAABIBAHUYU TOJTYUYUTCS CIIOBO «CTYI»?

Yposens C.

C9. Haitnure BEpOSTHOCTBH TOTO, YTO CIIyYaiiHBIM 00pa30M BRIOpaHHOE JIBY3HAYHOE YMCIIO TIPH JIeJIeHn: Ha 13
JIaeT B OCTaTKe 3.

Kpurepun onenkn

3aganus bamel IIpumeuanue
Al - A6 6 Kasxp1it npaBuIbHBIN OTBET 1 Oayun
B7,B8,C9 9 Kaxxnp1it mpaBuiibHBIN OTBET 3 Oasuia

MaxkcuManbsHBIN 02t 3a padoty — 15 6ayioB

IIkana nepeBoaa 0aJ1710B B OTMETKH

OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE ISl OJYUEHUS OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xopoio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEeyAOBIIETBOPUTEIHHO) menee 10




OTBeThI

1 Bapuant 2 Bapuaunr
1) cmyq; 2) noctoB; 3) ciayd; 4)HEBO3M; 1) nHeBo3; 2) cioyy; 3) HEBO3; 4) ciyd;
Al
5) cayy; 6) 1OCTOB. 5) HeBO3; 6) AOCTOB.
A2 | monma paBHa 11; pa3max 12; cp. apud. 6,4; Moza paBHa 15; pazmax 18; cp. apud. 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
2 2
A6 |a)0,2;0) — a) 0,2;6) —
9 9
18 5
B7 | — —
35 21
1
B8 | — —
360 720
0,1 7
C9 —
90

3agaHus AJs MOATOTOBKH K 3K3aMeHy
1. O0mue MoJI0KEeHUA

@opmMoil arTecTaly MO TUCIUIUIMHE SBISIETCA 3K3aMeH. ITOroMm sxkszamena SIBASETCS OLIEHKA 3HAHHI
1 yMeHU 00ydJaronerocs Mo MATHOALIFHOM IIKae.
Ox3amen ipoBOAUTCS B (hOpMe BHITIOTHEHHS 331aHUi Ha 0a3ze KOJIIeIKa.
YcaoBust NpoBeleHUs IK3AMEHA
Ox3amen TPOBOAUTCS 11O TPYIITIAM.
KonmuecTBO BapuaHTOB 3ajanus - 4.
3amaHus MpeayCMaTPUBAIOT OJHOBPEMEHHYIO MTPOBEPKY YCBOEHHBIX 3HAHWW M OCBOCHHBIX YMEHHUU MO BCEM
TeMaM nporpaMmMbl. OTBETHI PEOCTABISAIOTCS MUCHbMEHHO.
BpeMms BbInOJIHEeHHS 32/IaHUsl - 5 4acoB (aKaJIEeMHUYECKHUX) C TIEPEPHIBOM.
Oo6opynoBanue: Oymara, pydyka, KapaHjall, JIMHEWKAa, BapWAHT 3aJaHus, CIpPaBOYHAs JIUTEpaTypa,
MHUKPOKAJIbKYJIATOP.
2. TpeHMpPOBOYHBIE BAPUAHTHI AJIsl NOATOTOBKHU K IK3aMEHY
HNHcTpykuusa 1Jis 00y4aromuxcs MO BBIMOJHEHHI0O PadoThI
Ha BrImonmHeHre MUCHhbMEHHOM AK3aMEHAITMOHHOW PabOThI IO MaTEMATHKE AACTCS 5 aCTPOHOMUYECKHX daca
(300 MunyT).
DK3aMeHaIMOHHAsE paboTa COCTOUT U3 2-X YacTei: 00sS3aTeNbHON U TOTOTHUTEIHLHOM.
OO6s3aTenbHast 4acTh COAEPkKAT 3aJaHUsT MUHUMAJIBHO 00s3aTEIbHOTO YPOBHS, a JOTOJHUTEIbHAS YacTh —
0oJiee CIIO)KHBIE 3aIaHU.
[Ipu BBIMONIHEHMH OOJBIIMHCTBA 33aJIaHUKM O0SA3aTEILHONW YacTH TpeOyeTcs MpeACTaBUTh XOJ pElICHUs u

YKa3aTb HOJ'IyLICHHHﬁ oTBeT. TOJIbKO B HECKOJILKHMX 3aJaHUSAX JOCTAaTOYHO npeaACTaBUTb OTBCT. 3a IpaBHUIIEHOC



BBITIOJIHEHUE JII0OOT0 3alaHusl M3 00s3aTeNbHOM YacTH BBl Moiyyaere oAuH Oayi. Ecnm BBl mpuBoauTe
HEBEPHOE PEIICHNEe, HEBEPHBIN OTBET WM HE MPUBOJUTE HUKAKOTO OTBETA, rmosrydaete ) 6ayioB 3a 3aaHue.
[Ipu BbIOTHEHUU JIFOOOTO 33/1aHUS JOMOJHUTEIBHON YacTH HEOOXOAMMO MOJAPOOHO OMUCATh XOJ PEIICHUs U
JaTh OTBET.
[IpaBubHOE BBHIOIHEHUE 33/1aHUH JTOTIOJIHUTEFHON YaCTH OILICHUBAETCs 3 OayIaMu.
bannbl, nony4yeHHbIE 3a BCE BBIIOJIHEHHBIE 3a/1aHUs, CYMMUPYIOTCSL.
[TocTapaiiTech MpaBHIIBHO BBITIOJIHATH KaK MOXXHO OOJIBIIE 3aJaHUI 1 HAOpaTh KaK MOKHO OOJIbIIe OAJIIOB.
Ilepeo mauanom pabomei 6HUMAMENLHO O03HAKOMbMECH CO WKANOU nepesooa Oailos 8 OmMMemKu U

obpamume 6HUMAHUe, YMO HAYUHAML padbomy ciedyem ¢ 3a0aHull 0053ameabHOU YaCu.

Illkana nepeeoda 6ann06 6 ommemKu no NAMUOAILILHOU cUCmeMme

Yucio 6a/1510B, HEOOX0AUMOE /ISl OJTYYeHHSA
OTMETKH
OT1merka
COYUATLHO-IKOHOMUYECKULL .
mexHu4ecKutl npogus
npoghuns
«3» (y10BIETBOPUTEIIHHO) 9-14 9-16
15-21
1 «4» (xopor1o) (HE MeHee OJTHOTO 3aTaHUsI 17-21
U3 JONOJHHUTEIBHOMN YacTu)
6onee 21
«5» (OTIAUYHO) (He MeHee IBYX 3aJlaHui U3 6omee 21
JIOTIOTHUTETIbHON YacTH)

BapHaHT

Oobazamenvnas uacmo
IIpu BbInOTHeHNHU 3agaHuil 1-3 3anMIIKMTEe X0 pelleHUs U MOJy4YeHHbIH 0TBeET.

1. (1 6amn) Haiinure kopenb ypaBHeHus 3% 2= 81,
log, V13

2. (1 6ann) Haitnure 3HaUeHUE BBIPAKEHUS
log, 13

3. (1 6ann) ®nakon mwammyHs crout 160 pyoneit. Kakoe Hanbonbiee yrcio (pirakoHOB
MOKHO KynuTh Ha 1000 py6iieit Bo BpeMsi pacrpoiaxku, Korjaa CKuaka coctapiseT 25%7?

IIpu BeInoTHEeHUN 3a1aHuii 4-7 3aNNIINTE MOJYYEHHBIH OTBeET.

4. (1 6ann) Ha pucynke (cMm. HIKe) u3obpaxkeH rpadpuk GyHKuuu y = f (x) , OIIPEZIETICHHON Ha
uHTepBane( - 6; §). OnpeneanTe KOJIMUECTBO LETbIX TOYECK, B KOTOPBIX MPOU3BOIHAS
(YHKIHUU TIOJIOKUTEIbHA.

5. (1 6anm) Onpenenute HaMMEHbLIee U HaNOOJbIIee 3HAYCHNUS (DYHKIIMH.

6. (1 6amn) [Ipu xkakux 3HaUeHUIX X, f{x) > 0.

7. (1 6ann) [Ipu kakux 3Ha4EeHUAX X, f(x) < 0.



IIpu BhInOTHeHUM 3aganmii 8-12 ykakuTe X0 pellieHHs U 3aNMIINTe NOJTy4YeHHbIH 0TBeT.

. . 1
8. (1 6amr) HalimuTe 3HaueHue sino, €CIIM U3BECTHO, UTO COSA = 3 u o & [ yerBepTu.

9. (1 6ann) Pemuts ypaBHeHue 2cos(x+ %) =1.

10. (1 6amr) Pemmmre ypaBaenue logs(5 — Sx) = 2logs2.

11. (1 6amt) CtpoutensHOl Gpupme HykHO prodpectr 50 KyOOMETPOB CTPOUTEIHLHOTO
Opyca y OTHOTO M3 TpeX NOCTaBIIMKOB. KakoBa HanMeHbIIast CTOMMOCTB TaKOH MOKYIKH

¢ octaBkoii (B py0ssix)? LleHsl 1 yciaoBuUs yKa3aHbI B TaOIUIIE.

S P— Iena 6pyc§1 CroumocThb JloToJTHUTE ThHBIE
(py6. 3a Im°) JIOCTaBKH YCIIOBHS
A 3500 9900 -
[Tpu 3aka3ze Ha cymMmmy OoJIbIIIe
b 4500 7900 150000 py6. moctaBka OecIIaTHO
[Tpu 3aka3ze Ha cymmy Oouibliie
B 3600 7900 200000 py6. mocTaBka OecIyIaTHO

12. (1 6amn) B paBHOoOeapenHoM Tpeyronbauke ABC ¢ ocHoBanueM AC G0KOBasi CTOpOHa

7 .
AB paBHa 8§, acos A= o HaitauTe BbICOTY, NPOBEAECHHYIO K OCHOBAHMIO.

IIpu BeimotHennu 3apannid 13-18 3anumuTe X0x pemieHUs1 M MOJIYy4YeHHbIH OTBET.

13. ( 1 6ann)HaiiauTe 3HayeHne BIpaxkenus 4

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

15. (16ann) IlpsiMOYTONBHBIN Napajiesienune]] OMHUCaH
OKOJIO LMJIMHJIpPA, PaANyC OCHOBAHUS KOTOPOTO PaBeH 2.
Oo6mwem napatenenumnena paseH 16. Haiiaure BeicoTy

IUATUHIPA.

16. (1 6amn) Teno aBmkeTcs 1o 3akony S(f) = x> — 4x +3.

Onpenenure, B KAKO# MOMEHT

17. (1 6ann) Pemuts ypaBHeHHE SIN

2

x—2sinx—-3=0.

J6 +10 ,—6-+/6

8x+36
x+13

BpPEMEHHU CKOPOCTh OynieT paBHa 4.




18. (1 6ayn) Permnre HEpaBEHCTBO SLX >0,04.

ﬂononuumeﬂbua}l uacmo

IIpu BeImoTHeHUM 3a1aHuil 19 - 22 3anumnMTe X0/ pelieHHus U MOJy4YeHHbI OTBeT.

19.(3 6ayuta) Haiinure HanGonbliee 3HaueHue GyHknun =1 242 cosx+12x—37+9 na
T
orpeske | 0;=|.
’ [ 2}

4x—y=2

20.(3 6amna) Pemmre cucremy ypaBHeHHﬁ{ .
log,, 3x =log,, (y+1)

21.(3 6anna) PaBHoOouHas Tpanemus ¢ ocHoBaHusMU 10 cM 1 18 cM 1 BbicOTOM 3 cM
BpamacTCd OKOJIO MCHBIICTO OCHOBAHUS. HaﬁHHTe miomaab MOBCPXHOCTU TECJIa
BpAICHHUS.

22.(3 6amna) HalinuTe peimenue ypaBHeHus: COS2X +SIN X = C082 X .

VYkaxure KOpHU, IPUHAIEKAITUE OTPEZKY [0;275].

2 BapuaHT

OobazamenvHan yacmo
IIpu BbInOTHeHNHU 3agaHuil 1-3 3anMIIKMTEe X0 pelIeHUs U MOJYy4YeHHbIH OTBET.

1. (1 6amn) Haiinure kopeHsb ypaBHeHus: 2 |~ *= 16.
log, ¥/27

2. (1 6amn) HaiimuTe 3Ha4eHNE BBIPAKCHHUS
log, 27

3. (1 6ann) Tetpans crout 20 pybneii. Kakoe HanbompIee YMCIO TAKMX TETPATCH MOKHO
Oynet kynuTh Ha 350 py0Ouieit mocie noHwKeHus IeHbI Ha 25 %.

IIpu BeInoTHEeHUN 3a1aHuii 4-7 3aNNIINTE MOJYYEHHBIH OTBET.

4. (1 6ann) Ha pucynke (cM. Hike) u3oopaxkeH rpadpuk GyHKuuu y = f (x) , OIIPEZIETICHHON Ha
untepBane (-7; 7). Onpenenure KOIMYECTBO IEIBIX TOUYEK, B KOTOPBIX MIPOU3BOIHAS
GYHKIIUM  TIOJIOKUTENbHA.

5. (1 6amr) Onpenenure HaMEHbIIIEE W HAWMOOJbINEE 3HAYCHUS (YHKIIHH.

6. (1 6amn) Ilpum kakux 3HAUeHUSAX X, f(x) > 0.

7. (1 6amn) Ilpwm kakux 3HAYeHUIX X, f(x) <O0.

Wy .
y= flxi




IIpu BbInoTHeHNH 3a1aHui 8-12 yKaKuTe X0 pellleHUs] ¥ 3alUIINTE MOJy4YeHHbIH 0TBeT.

. . 12
8. (1 6amn) Halinute 3HaueHue cos a, eciau U3BECTHO, UTo sin oo = — U o & | ueTBepTH.

9. (1 6ann) Pemmte ypaBHEeHUE 25in(x+§) =1.
10. (1 6amn) Pemmute ypaBuenue logs (2 - 2x ) = 2logs 4.

11. (1 6amn) CtpoutenbHoil pupme Hy>kHO mproOpectu 79 KyOOMETpoB NEHOOETOHa Yy
OJHOTO M3 TPeX MOCTAaBHIMKOB. CKOJIBKO MPUAETCS 3aIIaTUTh 32 CAMYIO ACHIEBYIO
HOKYTIKY C JOCTaBKOH (B pyOusix)? LleHbl 1 ycIOBUSL DOCTaBKU IMPHUBEACHBI B TaOIHIE.

CTouMOCTh CTouMOCTh
JlonoaHUTEIbHEIE
[TocTaBiuk rmeHo0eToHa JIOCTaBKHU CHOBHSL
(py6. 32 1 M) (8 py6.) Y
A 2650 4400 -
[Tpu 3aka3e Ha cymmy Gosnbire 150
b 3200 5400 000 py6. nocTaBka OeCIIaTHO
[Tpu 3akaze Oosee 80 M> J0CTaBKa
B 2680 3400 SecIIaTHO

12. (1 6amn) B tpeyronbauke ABC AC=BC, AB =6, cos A= % . Haiinure BbicoTy CH.

IIpu BbimotHennu 3aganuii 13 - 18 3anummuTe X0 pelieHUs U MOJYYEeHHbIH OTBeT.
5 +10 ;=5-45
Tx —6

x+2

13. ( 1 6amm)Haiinure 3HaYeHNE BRIPAKEHUS

14. (1 6amn)Haiinute KOpeHb YpaBHEHUST X =

15. (16ann) UnnvHap BOUCaH B MPSMOYTOIBHBIN MMapasuieenuIie].
Panuyc ocHoBaHus nunuHapa paseH 2. O6beM
napaienenumnena pased 80. Haitnure BrICOTY IMIKMHIpA.

16. (1 6ann) Teno gBuskercs mo 3akony S(f) =2x* —x + 1.
Ompenenure, B KAKOH MOMEHT BpPEMEHHU CKOPOCTh OyaeT paBHa 7.

2

17. (1 6amn) Pewmts ypaBHenue Sin“ x—6sinx =0.

18. (1 6amn) PemmTe HEpaBEHCTBO SLx >0,125.

Zlonwmume.zzbnaﬂ yacmo

IIpu BpInostHeHnu 3aaannii 19 - 22 3anumumTe XOA pelieHHs M MOJYy4YeHHbIH OTBeT.

19.(3 6asmna) Haiinre HanMensbiee 3uadenne Gpyukipn ¥ — 13— 95INx+9 gy oppeske {03%}.



3x+y=3

20.(3 6amna) Pemure cucreMy ypaBHEHHI .
log,(5x+4y)=log,(y+5)

21.(3 6aima) PaBHoOoYHas Tpanenus ¢ ocHOBaHUSIMH 12 ¢cM U 18 cM 1 BbICOTOM 4 cM
BpaIIlaeTcs OKOJIO OobIiero ocHoBaHus. Haliqure 00BEM Tena BpalieHUs.

22.(3 6anna) Haiinure Bce perieHus ypaBHEHHS COS 22X + sin2 x=cosx.

Vkaxure KOpHH, IPUHAAJIEKAIINE OTPE3KY [— T 7[]

3 BapuaHT

OobazamenvHan yacmo
IIpu BbInOTHeHNHU 3agaHuil 1-3 3anMIIKMTEe X0/ pelIeHUs U MOJIYy4YeHHbIH OTBET.

1. (1 6ann) Haiigure kopens ypaBuenus 22-20=16.
42

210g23 .

[\

. (1 6amn) Halimure 3HaUYeHHE BHIpAKCHUS

(98]

. (1 6amm) Tetpans crout 40 py6neii. Kakoe HanbompIliee YMCIIO TAKMX TETPAICH MOKHO
Oyznet kynuTh Ha 750 pyOieii mocie moHwkeHus 1eHsl Ha 10%?

IIpu BeImoTHEeHUN 3a1aHuii 4-7 3aNINIINTE MOJYYEHHBIH OTBeET.

N

. (1 6amn) Ha pucynke (cMm. HIke) n3o0pakeH rpaduk QyHKIUN y = f (x) , OTIPE/ICIICHHON Ha
unrepBaie( - 10; 2). OnpenenuTe KOJIMIECTBO HETBIX TOUCK, B KOTOPBIX MMPOU3BOIHAS
(GyHKIMH OTpHIIATENIbHA.

. (1 6amn) Onpenenure HAMMEHbBIIEE U HAMOOJIbIIIEE 3HAYCHUS (QYHKIIUH.

AN WO

. (1 6aym) [pu kakux 3HAYCHHUAX X, f{x) > 0.

~

. (1 6amn) [Ipu kakux 3HAUYECHUAX X, f(x) < 0.

N
u = flx} t

IIpu BhInOTHeHUM 3aganmii 8-12 ykakuTe X0 pelieHHs U 3aNMIINTE MOJTy4YeHHbIH 0TBeT.

. . 3
8. (1 6amr) HalimuTe 3HaYCHUE Sin o, €CIIM U3BECTHO, UTO COS 0L = 5 u o & Il yerBeprH.

9. (1 6amn) Pemnts ypaBHeHHE COS (x+%):cos% .

10. (1 6amr) Pemmmre ypaBHenue logs(5 — Sx) =logs2 + 1.



11. (1 6amn) B rabnune ykazaHsl cpeHHE LIEHBI (B pyOJIsiX) HA HEKOTOPbIE OCHOBHBIC
MPOAYKTHl MHUTaHUs B TPEX ropogax Poccuu (mo manubM Ha Havano 2010 roma)

HanmenoBanue npoaykra bapuayn TBepp [IckoB
[TmenununsIii xs1e6 (0aToH) 12 11 11
Momnoxko (1 nutp) 25 26 26
Kaptodens (1 kxr) 16 9 14
Coip (1 k1) 260 240 235
I'oBsiinHa (1 KT) 300 280 280
[Toncomueunoe macio (1 auTp) 50 38 62

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKAXKETCSI CaMbIM JCIIEBBIM ClIEAYIOMINNA Ha0op
MPOYKTOB:3 KT KapTodens, 1 Kr cbipa, 3 J1 MOACOTHEYHOro Macia. B oTBeT 3anummre
CTOMMOCTb JAaHHOTO Habopa MPOAYKTOB B 3TOM Topoe (B pyOIisx).

12. (1 6amn) B tpeyronbauke ABC AC=BC, AB =10, cos A= % . Haitnure BbsicoTy CH.

IIpu BoImoiHeHnH 3aaaHuii 13-18 3anummTe X0 pelieHUs U MOJY4YeHHbIH OTBET.

7+2 2-7
13. ( 1 6amm)HaiinuTe 3HaYeHNE BBIPAKEHUS 4(+ -4 V7 .
14. (1 6amn)Haiimute KOpeHb YpaBHEHUST X = o _53 .

X+

15. (16ann) IIpsMOYTOIBHBIN MapaIIeNICIUIICT OTTUCAH OKOJIO
LWIMHAPA, paguyC OCHOBAHMS U BBICOTA KOTOPOI'O PaBHBI
6. Haiinure 00beM mapasuienenurieia.

16. (1 6amn) Teno ABMXKETCS MO MPAMOM Tak, YTO paccTOsTHUE S OT HAYaJIbHOW TOYKH
M3MeHseTcs Mo 3akoHy S = 5¢— 0,57 (M), Te ¢ - BpeMs JBUKECHHUS B CEKYH/Iax.
Haiigure ckopocTs Tena uepes 4 ¢ nocie Hayana JBUKECHMUSL.

17. (1 6amn) Pemuts ypaBHernue 2sin” x —3sin x+1=0.

X 1 X
18. (1 6amn) Pemmnre Hepasernctso 49 < (7)

ﬂonwmumeﬂbna}l yacmo

IIpu BbInosiHennu 3aaanuii 19 - 22 3anummTe XOJA pelleHHUs M MOJYyYeHHbIH OTBeT.

19.(3 6anna) Haiinute HamMeHblnee 3HaueHHe QyHKIMH y=2c0osx+5x+8 Ha OTpe3ke [0; 3771 .

ol 2x+y=15
20.(3 6amna) Pemmte cuctemy ypaBHEHUI .
x-3y=log, 16

21.(3 6aima) PaBHOOOYHAs Tpamnernus ¢ OCHOBaHUSIMHE 12 ¢cM U 24 M U BBICOTOU 8 CM B IEPBHIi
pa3 BpalaeTcsi OKOJIO MEHBIIET0 OCHOBAHMSI, a BO BTOPOH — 0KOJIO Oonbiiero. CpaBHUTE
00BEMBI TN BpaALCHMUS.
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22.(3 6anna) HaiiauTe pemenue ypasHeHHs COS2X—SIN X=COS“ X .
VYKaxuTe KOpHU, TPUHAJICIKAITUE OTPE3KY [0;275].

4 BapuaHT

Oobazamenvnan uacmo
IIpu BbInOTHeHNH 3agaHuil 1-3 3anMIIKMTEe X0/ pelieHUs M MOJy4YeHHbIH 0TBeET.

1. (1 6amn) Haiinure kopeHb ypaBHeHus 3 X~ 13=9,
84
2. (1 6ann) HaiinguTe 3HaUeHUE BBIPAXKECHUS 510? .

3. (1 6ann) apuxosas pyuka ctout 20 pyoseit. Kakoe HanbobIee Yuciio Takux pydex
MOHO Oyzaet kynuTh Ha 500 py6ieit mocie nosblieHus neHs Ha 10%7?

IIpu BINOTHeHNHU 3aAaHu 4-7 3aNMIINTE NMOJYy4YeHHBIH OTBeT.

4. (1 6amn) Ha pucynke (cM. HIKe) H300pakeH rpaduk GyHKIUH ) = f (x) , OIIPEJICTICHHON Ha
untepBane (-1; 12). Onpenennure KOIUYECTBO IEJIBIX TOYEK, B KOTOPHIX IPOU3BOIHAS
GYHKIUM  TOJIOKUTENbHA.

5. (1 6amn) Onpenenute HAaMMEHbBIIEE W HAUOOJbINEEe 3HAYCHHUS (DYHKITUH.

6. (1 6ayn) IMpm kakux 3HaUeHUsAX X, flx) > 0.

7. (1 6ayn) IMpm kakux 3HaUeHUsX x, f(x) <O0.

/

V=) |

1
0

IIpu BbImoTHeHNH 3a1aHui 8-12 yKaKuTe X0 pelleHus] ¥ 3alUIINTe MOJy4YeHHbIH 0TBeT.

. . 5
8. (1 6amn) HalimuTe 3HaueHUEe cos a, €CIIA U3BECTHO, UTO Sin o = ' u o & Il yeTBepTH.

9. (1 6ann) Pemmte ypaBHeHue sin(x+ 7z)=cos(— %) .
10. (1 6amr) Pemute ypaBaenune Ig(x +3)=2Ig5.

11. (1 6amr) B Tabnwuiie yka3zaHbl CpeIHUE 1IEHHI (B pyOJIsSiX) HA HEKOTOPHIE OCHOBHBIE
MPOAYKTHl MUTaHUs B TpEX ropogax Poccuu (mo nanueiM Ha Havasio 2010 rona)

HaumeHnoBanue npoaykra benropon Spocnasib Boponex
[TmennyHbIi X71¢06 (0aTOH) 11 15 14
Mornoxo (1 nutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Crip (1 kr) 205 240 270




I'oBsianHa (1 K1) 240 230 240
[Tonconuneunoe macio (1 auTp) 44 58 52

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKaXKETCSI CaMbIM JCIIEBBIM CIIEAYIOIINNA HaOop
MPOAYKTOB: 3 J1 MOJIOKA, | KT TOBSIMHEI, | T MOACOIHEYHOTO Macia. B oTBeT 3anummre
CTOMMOCTbH JAaHHOTO Habopa MPOAYKTOB B 3TOM Topoe (B pyOIIsx).

12. (1 6amn) B tpeyronsauke ABC AC=BC, AB =32, cos A= % . Haiinure BoicoTy CH.

IIpu BeimotHennu 3aganui 13 - 18 3anummuTe X0 pelieHUs U NMOJYYCHHBIH OTBeT.

3+1 2-+/3
13. ( 1 6amn) Haiigure 3HaueHue BRIpaKCHUS 6(+ -6 03 .
14. (1 6amn) Haiinure kopeHb ypaBHEHUS x=¥.

X+

15. (16ann) IIpsMOYTOIBHBIN MapaIeNICIUIIEeT OTTUCAH OKOJIO
LWIMH]pA, palyC OCHOBaHUS U BHICOTA KOTOPOTO paBHHI 1.
Haiinure 06beM mapasuienenurea.

16. (1 6amn) Temo nBMKETCS MO TPSIMON TaK, YTO PACCTOSIHHE S OT

HayaJabHOM TOYKHU
u3MeHseTcs 1o 3akony S =t + 0,5/ (M), Tae ¢ - BpeMs IBUKEHHUs B CEKyH/Iax.
Haitaure ckopocTh Tena yepes 4 ¢ mocie Havyaia ABUKEHHUS.

17. (1 6amn) Pemuts ypaBHeHlxlez(EOS2 x—cosx—1=0.
1+2x _ 1\ 2+x
> (5) :

18. (1 6amn) Pemmnte HepaBencTBo 27

Zlonwmume.zzbnaﬂ yacmo

IIpu BpInoHeHnu 3aaannii 19 - 22 3anummTe XOA pelIeHHs M MOJYy4YeHHbIH OTBeT.

19.(3 6anna) Haiinute Haumenblee 3HaueHne GyHKuuu y=6cosx+11x+7 Ha oTpe3ke {0; 3771 .

x+4y=16
20.(3 6anna) Pemute cucreMy ypaBHEHHIA .
log, y =log,(4x +4)

21 .(3 6amna) PaBHoOOYHAs Tpamenusi ¢ OCHOBaHUSIMH 12 ¢cM 1 28 CM U BBICOTOH 6 CM B TIEPBBIN
pa3 BpalmaeTcsi OKOJIO MEHBIIIETO OCHOBAHMSI, & BO BTOPOU — OKOJIO Oosbiiero. CpaBHUTE

TJIOIIAIH TTIOBEPXHOCTEH TEJl BpalleHHS.
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22.(3 6anna) Haiinure Bce perieHus ypaBHeHHs cOS2x+sin“ x+cosx =0.

Vkaxkure KOpHH, IPUHAAJIEKAIINE OTPE3KY [— TT; 7[]

OTBeThI K KOHTPOJIBLHOM padoTe

1 BapuaHT 2 BApHAHT 3 BapuaHT 4 BapMaHT
x =-1 x =-3 x =12 x =3
0,5 0,2 14 12
8 drakoHOB 23 Tetpaau 20 Tetpazeit 22 Terpaau




4 4 TouKu 6 TOuCK 5 ToueK 5 ToueK
5 Yuau6 = 4,5; Yuanm = -3,3 Yuan6 = 3; Yuaum = -3,5 Yuan6 = 4; Yuaum = -3,2 Yuan6 = 3,3; Yuaum = -3
6 X x €[-2;2]10[6;7) x €(-10;-8]u[-2;2) x e(-12]U[4:8]
€(=6,-4]V[-22] V[6:8)
7 x €[-4;,-2]1U[2:6] x €(-7;-2]1U[2;6] x €(—8;-2] x €[2;4]1U][8:12)
inax=0,8
i sinog:_z‘/E cosa == =D cosa=—12
3 3 1
? x:i£—£+27m,neZ x:(—l)"£—£+7m,neZ x:i£—£+27m,neZ x:(—l)"z—ﬁ+7m,ne
3 6 2 6 2 6
10 0,2 -7 -1 22
11 184900 TeIC. PYO. 213750 TeIC. PYO. 381 py0. 352 py6.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u2 3ul 4ui3
15 1 5 864 4
16 4 cexkyHJBI 2 CeKyHJIbI Im/c 5 m/c
17 Vs x=0+m,ne”Z T x=0+27m;
x:—5+27m,neZ x=5+27m; 5
x=x" 4 2m,ne”Z
n T 3
x=(=1) -g+7m,neZ
18 x<2 x<1 x<3 7
x>——
8
19 21 9 10 13
20 x=1y=2 x=1,y=0 x=T7,y=1 x=0,y=4
21 13871 cm? 2247 cm® Ha 2561 cv’ Ha 1927 cm?
22 0;£;7r;27r iz;O 0;71;3—ﬂ iz;izr
2 2 2 2

3. Kpurepuu oneHuBaHus

Tpe6OBaHI/IH K BBIOJHEHHUIO 3aJaHUM DK3aMEHAIIMOHHOM pa6OTBIZ
v u3 MMPEACTABJICHHOI'O PCIICHUA ITOHATCH X0/ paCCY)I(I[CHI/Iﬁ o6yqa10meroc;1;

v X0 pCeuIcHUs OBLI MaTEMAaTHYECKU T'paMOTHBIM;

v IpeICTaBIEHHBIN OTBET ObUT MPABHIIbHBIM;

v\ MeTon u popMa ONUCAHKS PEIICHUS 3aa4 MOTYT OBITh IPOU3BOJILHBIMH;

v BBINIOJIHEHUE KAXKIOTO U3 3aJaHHil OLICHUBAETCS B OaJlIax.
3a mpaBWIbHOE BBHITIOJHEHUE JIO00TO 3aaHus U3 003aTeJIbHOM YacTH O0YUYaIOIMUICS MMOTydaeT OJUH OaJll.
[Ipu BeIMONHEHWM 3aMaHus W3 O0SA3aTEIBHOM YaCTHU, TA€ HEOOXOIMMO TPUBECTH KpPATKOE pelieHue, 3a
HEMOJIHOE peIleHUE 3aJaHus (BbIUMCIUTENbHAs OmKOKa, OMUCKa) MOXHO BbicTaBUTH 0,5 Oamma. Ecmu

06yqa}0m1/11710;1 MMPUBOAUT HEBCPHOC PCIICHUC, HeBepHBIfI OTBCT HJIM HC NPHUBOAUT HUKAKOI'O OTBCTA, OH

nonydaet O 6ansos.
[Ipu BeImoNHEHUH TIO00TO 3a/aHKsT  IOMOJHUTEJIBHONH YACTH HCIIOJB3YIOTCS CIEIyIOIUe KPUTEPUU

OIICHKHU 3aJaHHH:

Banabl

KpnTepml OICHKH BBINNOJIHCHHOI'0O 3aJJaHUA

3 Haiinen npaBWiIbHBIM XOJ pELICHHs, BCE €ro IIaru

BBITNTIOJTHCHBI

BEpHO H IIOJYYCH




IIPaBUJIbHBIN OTBET.

[IpuBeneHoO BepHOE pelleHue, HO JOMYIIeHa BIUMCIUTEIbHAS OMMOKA WM OMKCKA, IPU 3TOM

2
MO3KET OBITh OJYYEH HEBEPHBIH OTBET
Pemennie HauaTo JTOTMYECKH BEPHO, HO JIOMYIEHA OMIMOKA, JIMOO pEelIeHHe HE OBEACHO 0
1
KOHIIA, TIPH 3TOM OTBET HEBEPHBIN WM OTCYTCTBYET.
0 HesepHoe pelieHue, HeBepHBIN OTBET WM OTCYTCTBUE PEIICHHUS.
3aganus banner [Ipumeyanue
1-18 18 Kaxapiit mpaBuibHBIM OTBET 1 Oarmn
19-22 12 Kaxprit mpaBmiibHBIN OTBET 3 Oasuia

MaxkcumanbsHbli 6an 3a padoty — 30 0aJiioB

IlIkana nepesooa 6an106 8 OMMemKuU N0 NAMUOALTILHOU cUCmeMe

Yucio 6a1510B, HEOOX0AUMOE IS TOJTYYCHHSA
OT1meTka OTMETKH
IKOHOMUYECKUL NPOPULL mexHuyecKutl npoguis
«3» (yIOBIETBOPUTEIBHO) 9-14 9-16
15-21
«4» (xopolo) (HE MeHee OJTHOTO 3aIaHUsI 17-21
13 JOTOJTHUTEIbHONU YacTH)
6onee 21

«5» (OTIUYHO) (He MeHee IBYX 3aJlaHui U3 Oonee 21

JTIOTIOJTHUTEILHOM YacTH)

Kpurtepun omudok

K rpydbiM  omubOkaM OTHOCSTCS OIIMOKH, KOTOphIE OOHApY>XMBAIOT HE3HAHUE
oOydaromumucss (GpopmyIi, TpaBWI, OCHOBHBIX CBOWCTB, TEOPEM W HEYMEHHUE WX MPUMCHSThH; HE3HAHUE
MIPUEMOB pelIeHUs 3a7ad, PacCCMAaTPUBAEMBIX B YUEOHHKAX, a TAKXKE BBIUUCIUTENbHBIE OIIMOKH, €CITU
OHHM HE SIBJISTFOTCSI OIIMCKOM;

K Herpy0bIM ommOKaM OTHOCATCS: TIOTeps KOPHS WM COXPaHGHHWE B OTBETE
MMOCTOPOHHETO KOPHS, 0TOpackiBaHue 06€3 0OBSICHEHU OJTHOTO U3 HUX.

K HeaoYeTaM OTHOCATCA: HEPAIMOHAJIIBHOC PCIICHUC, OMMMCKHU, HCEAOCTATOYHOCTH HIIN
OTCYTCTBHC HOHCHGHHﬁ, 000CHOBaHHI B pCLICHUAX.

OHeHKa YCTHBIX OTBETOB

OTBET OIIEHUBACTCSI OMMEMKOU «5», €CT 00yUaIOIIUIACS:

® [IOJIHO PacKpbUI COJIepKaHUe MaTepraia B 00beMe, MpeayCMOTPEHHOM POrpaMMOi U y4eOHUKOM,

® HU3JIOKHNIT MaTepual I'paMOTHBIM SA3BIKOM B OHpCHCJ’ICHHOﬁ JIOTHYECKOH IOCICA0BATCIIBHOCTH, TOYHO

HCIIOJIB3YA MaTEMATHYCCKYIO TCPMUHOJIOTHIO U CUMBOJIMKY;



® [IPaBWJIBHO BBINOJHWI PUCYHKH, YEPTEKHU, IPa(UKH, COyTCTBYIOLIUE OTBETY;

e [I0Ka3aJ yMEHHE WUIIOCTPUPOBATH TEOPETHUECKUE IOJIOKEHHUSI KOHKPETHBIMU IpUMEpPaMH, MPUMEHSTh
UX B HOBOI CHUTyalluy NPH BHIMOJIHEHUH IPAKTUUECKOTO 3aJJaHHUS;

® TPOJAEMOHCTPUPOBAJl YCBOEHUE paHEe M3YUYEHHBIX COMYTCTBYIOUIMX BOMNPOCOB, COPMUPOBAHHOCTb U
YCTOWYMBOCTb UCIIOJIB3YEMBIX MPU OTPAOOTKE YMEHUN U HaBBIKOB;

® OTBEYaJ CAaMOCTOSTEIHFHO 03 HAaBOAIINX BOIIPOCOB MperoaaBatesss. BoO3MOXXHBI 0/1HA - IB€ HETOYHOCTH
IIPU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJIKaX, KOTOPbIE 00y4aIOIIUICS JIETKO UCIIPaBUIl
10 3aMEYaHUIO MIpenoaaBaTes.

OtBeT OLCHUBACTCA OTMETKOI «4», €CJIM OH YAOBJICTBOPSCT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5»,
HO IIpHU 5TOM UMECT OANH U3 HCAOCTATKOB:

® B U3JIOKCHUU NOIMYUICHBI HeOOoIbIINe HpOGCHH, HC UCKA3UBIINC MATCMATHYCCKOC COACPIKAHUC OTBCTA,

® JIOMMYHCHbI OJUH — JiBa HCAOYCTAa IPU OCBCHICHUHU OCHOBHOI'O COACPIKAHUA OTBETA, UCIIPABJIICHHBIC 10
3aMCYAHUIO IIPCIIOAaBaTECIIA,

® JOIMyHICHBI omuoOKa uan Oosee JABYX HCOOYCTOB IIPpH OCBCUHICHUHW BTOPOCTCIICHHBIX BOIIPOCOB HJIM B
BBIKJIaJJKaX, JIETKO UCIPAaBJICHHBIC 110 3aMCYAHUIO IPCIIOAaBaTCIIA.

OtMeTKa «3» CTaBUTCS B CIECAYIOIINX CIydasX:

® HETOJHO WM HETMOCJEI0BATENBHO PACKPHITO COACpKAHKME MaTephalia, HO TMOKa3aHO 00Iiee MOHNMAaHHE
BOIIpOCa U MPOACMOHCTPHUPOBAHbBI YMCHHA, NOCTATOYHBIC IJIA I[aJ'II)HeI\/JIHIGFO YCBOCHUSA TPOTpaMMHOIO
Matepuana (omnpesesieHHbie « TpeOoBaHUSIMH K MATEMaTHICCKOM MTOITOTOBKE O0YYAOIIUXCSI»);

® VMEINCh 3aTPyJHEHHUS WM JOMyIIEHbl OIIMOKM B ONpPEAENCHUM IOHITUH, HCIOIb30BaHUU
MaTEMaTHYECKON TEPMHUHOJIOTUH, YEPTEXkKaX, BBIKIAIKAX, UCIIPABICHHBIC TI0CIE HECKOIBKUX HAaBOMSAIINX
BOIIPOCOB IIPENOJaBATENS;

e oOOydvarommiics He CHpaBWICA C INPUMEHEHHMEM TEOpPUM B HOBOM CHUTyalMM IpPU BBINOJIHEHUH
NPaKTUYECKOI'0 3a/1aHusl, HO BBITIOJIHUI 3a/1aHUs 0053aTEIbHOT0 YPOBHS CIOKHOCTH 110 TaHHOH TeMe;

e IpU 3HAHUM TEOPETHUYECKOI0 MaTepuasia BBIABIEHA HENOCTATOYHAas C(HOPMUPOBAHHOCTb OCHOBHBIX
YMEHUH U HAaBBIKOB.

OTtmeTKka «2)» CTaBHUTCA B CIICAYIOIHUX ClIydadax:

®  HE PaCKpPBITO OCHOBHOE COJICpP)KaHKHE yUeOHOTO MaTepuaa;
e 0o0OHapy)XeHO HE3HAHHWE WU HETIOHMMaHHUE OOydaroImmMmcs OoJblied Win Haubojiee Ba)KHOW YacTH
y4eOHOTr0 MaTepuana;
® JIOMYIICHBI OIMOKU B ONPENEICHNUU TIOHSATHA, IPU UCIOJIH30BAHUN MATEMaTHYECKOW TEPMHHOJIOTHH, B
PUCYHKaAX, 4YCPTCIKAX WA Fpa(i)I/IKaX, B BBIKJIaJIKaX, KOTOPBLIC HC MCIIPABJICHBI IIOCJIC HCCKOJIBKUX
HABO/ISIINX BOIIPOCOB TPENOIaBATEIIS.

OtmeTka «1» cTaBUTCS, €CIIH:

e oOyyaromuiicst 0OHapy> XU MOJIHOE HE3HAHWE U HETTOHUMaHHE N3y4aeMoro y4eOHOro MaTepuasia il He
CMOT OTBETUTH HU HA OJIVH U3 IIOCTABJIICHHBIX BOIIPOCOB 110 U3y4a€MOMY MaTepHay.

NudpopmannonHoe odecnevyenmne
OcHoBHas1 JInTepaTypa
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