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1. TlacnmopT KOMIJIEKTA KOHTPOJILHO - U3MEPHUTEIbHBIX MATEPHATOB TUCIUILIAHBI
MareMaTHnka

Kontponbao-usmepurensupie  Matepuansl (KMM) mnpennazHadeHsl AJis  KOHTPOJSL M OLEHKHU

00pa3oBaTeNbHBIX  JIOCTH)KCHHH  OOy4YaloIUXCs, OCBOMBIIMX IPOrpamMMy  Y4eOHOM  JTUCIUTIIAHBI
Maremaruka.

KHM BkIr04aroT KOHTPOJIBHBIC MAaTCPHUAJIbI AJId IIPOBEACHHN A TCKYHICT'O KOHTPOJIA.

KVM pa3paboTanbl HA OCHOBAaHUM TMPOTpaMMbl Y4eOHOW TUCIUIIIMHBEI MareMaruka.

2.Pe3yJ’IbTaTLI O0CBOCHUSHA y‘IEGHOﬁ AUCHHUIIINHBI

OcBocenue coepkanus y9eOHOM TUCIUIUIMHBI «MaTeMaTHka» 00eceunBaeT JOCTIKCHUE

CTYACHTAaMHU CICAYIOLIUX PE3Y1bmanos.

®  JIUYHOCHMIHDBIX:

- C(OPMHPOBAHHOCTh IPEJCTABICHUH O MaTeMaTUKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYyKH,
CPEICTBE MOJEIMPOBAHMS SBJICHUI U IIPOLIECCOB, UAEAX U METOJAX MAaTEMaTHKH;

- IIOHMMAaHWE  3HAYMMOCTH  MAaTE€MaTUKH A  HAY4YHO-TEXHHYECKOTrO  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEYEeNIOBEYECKOW KYJIBbTYpPhI dYepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMAaTUKH, IBOJIOLIMENH MAaTEMaTUUECKUX UIIEH;

- pa3BUTHE JIOTUYECKOTO MBIIIICHHS, MMPOCTPAHCTBEHHOTO BOOOPAaKEHHS, aJTOPUTMHUYECKON
KYJIBTYpbl, KPUTUYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOoAMMOM s Oyayuied mpodeccuoHalIbHON
IEATeNbHOCTH, JUIS IPOJIODKEHHS 00pa30BaHus U caMo00pa30BaHus;

- OBJI/ICHUE MATEeMaTHYECKUMU 3HAHUAMU M YMEHUSMH, HEOOXOIMMBIMU B ITOBCEIHEBHOMN
KU3HM, JUIsI OCBOCHHS CMEXHBIX €CTECTBEHHO - HAy4YHBIX JUCLHUIUIMH W JUCUUIUIMH
npoeCCHOHATILHOTO 1MKJIIA, /Ui MOJXy4eHUs 00pa3oBaHUs B 00JacTAX, HE TpeOyromuX yriiyOJIeHHOM
MaTeMaTHYeCKON MOATOTOBKH;

- TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHHIO, B TOM 4YHCIE CaMOOOpa30BaHHUIO, Ha
MPOTSKEHUHM BCEH JKU3HHU; CO3HATEIbHOE OTHOLIEHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO
YCIEIIHOM MpoeccuoHaTbHON M 001IIECTBEHHON AEATEIbHOCTH;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM
JEeATEIbHOCTH;

- TOTOBHOCTh K  KOJUIGKTMBHOW  pa0oTe, COTPYyJHHYECTBY CO CBEPCTHHKaMU B
o0pa3oBaTeNbHON, OOLIECTBEHHO IMOJIE3HOM, yueOHO-UCCIe0BaTEeIbCKON, MPOEKTHOW U APYrUX BHIAX
NEeATEIbHOCTH;

- OTHOIICHHE K NMPO(EeCCHOHAIBHONW AEATENbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOJIEM;

* MemanpeOMemHbIxX:

- YMEHHE CaMOCTOSATEIbHO ONPENENATh LEeIH JeATEJIbHOCTH M COCTABIATH  IUJIaHbI
JESTENBHOCTH; CaMOCTOSITEIbHO OCYILECTBIIATb, KOHTPOJMUPOBATH M KOPPEKTHUPOBATH JESATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl TOCTHKEHHUS MOCTABJIEHHBIX LIE€JIe U peaau3aluu IJIaHOB
NesTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B PA3IMYHBIX CUTYaLUsX;

- yMEHHE TPOAYKTHBHO OOLIAThCA W B3aUMOJIEHCTBOBaTHL B IpOILIECCE COBMECTHOM
NeSTeNbHOCTH, YYWUTBHIBATH TO3ULUN JPYTUX YYaCTHUKOB JESATEIBHOCTH, >(PQPEeKTHBHO pa3pernarb
KOH(JIMKTHI,

- BJaJICHME HAaBBIKAMH  IIO3HABATENbHOM, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NeSITEIbHOCTH, HaBbIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOJI0B TIO3HAHMSI;



- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAaIMOHHO-IIO3HABATEIbHOM
NeSTeNbHOCTH, BKJIIOYAsi yMEHUE OpPHUEHTHUPOBAThCS B Pa3IMYHBIX HMCTOYHUKAX HWH(POpPMALUH,
KPUTHYECKH OLIEHWBATh U MHTEPIPETHPOBATH HHPOPMALIUIO, MTOITYYAEMYIO U3 PA3JIMYHBIX UICTOUHUKOB;

- BJIAJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHME SICHO, JJOTUYHO M TOYHO H3JIaraTb CBOK TOYKY
3peHus, UCIIONIb30BaTh aJCKBATHBIC S3BIKOBBIC CPEICTBA;

- BJIaJICHHE HAaBbIKAMH ITO3HABATEIHHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHHA U
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, IPaHULl CBOETO 3HAHMS U HE3HAHUsS, HOBBIX
ITI03HABATEJIbHBIX 337124 U CPEACTB JJI UX JOCTHIKCHHUS,

- LI€JICYCTPEMIIEHHOCTD B IIOUCKAX U MPUHATUU PELICHUH, COOOPa3UTENbHOCT U MHTYULIHU,

- Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHUN; CHOCOOHOCTh BOCIPHHHMATHh KpPacoTy H
TapMOHMIO MHPA;

®  npeomMemHuIX:

- cOpPMHUPOBAHHOCTH MPEJCTABICHUH O MaTeMaTHKE KaK YaCTH MHPOBOW KYJbTYPBHI U MECTE
MaT€MaTUKU B COBpeMeHHOfI OUBHUJIN3allUU, croco0ax OIMCaHUSA SBJIEHHAN pCaJIbHOI0 MHpa Ha
MaTeMaTU4eCKOM SI3BIKE;

- c(OPMHUPOBAHHOCTh TPEJACTABIICHUNA O MATEeMATHYECKUX TIOHATHUAX KaK BaKHCHUIITUX
MaTeMaTU4eCKUX MOJENAX, IO3BOJIIOIIMX ONUCHIBATH W W3y4aTh pPAa3HbIE MPOLECCHl M SBIICHHUS;
IMOHUMAaHHEC BO3BMOKHOCTU aKCUOMATUYICCKOT'O IMTOCTPOCHUA MATECMATHYCCKUX Teopnﬁ;

- BJIaJICHUE METOJaMH JO0Ka3aTeJIbCTB W AITOPUTMOB PEIICHHS, yYMEHHE HX IPHUMEHSITH,
MIPOBOJIUTH JTOKA3aTeJIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a/ay;

- BJIAJICHUE CTaHJAPTHBIMA NpPUEMaMH pPEIICHUS PpAlMOHAJIBHBIX M HUPPALUOHAIBHBIX,
IMMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUTIOHOMETPHUICCKUX ypaBHeHI/If/'I U  HCEPABCHCTB, HUX CHUCTCM,
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE Ui MOWUCKA MYTH PEIICHUS WU
WUTIOCTPAIH PEIICHUS yPaBHEHUI U HEPABEHCTB;

- cOpMUPOBAHHOCTH NPEICTABICHUN 00 OCHOBHBIX IOHATHSX MaTEeMaTHYECKOTO aHailu3a U
nux CBOfICTBaX, BJIaACHUEC YMCHUCM XApPaKTCPHU30BaAThH ITOBCACHHNC q)YHKIII/If/'I, HCIIOJIb30BAHHUEC MMOJTYUCHHBIX
3HAHMU /TSI OTIMCAHUS U aHAJIN3a PealIbHBIX 3aBUCHUMOCTEH;

- BJIAACHUC OCHOBHBIMH IIOHATHAMHU O INIOCKUX W HPOCTPAHCTBCHHBLIX TI'COMCTPUUYCCKUX
¢urypax, UX OCHOBHBIX CBOMCTBaxX; C(OPMHUPOBAHHOCTh YMEHMs paclo3HaBaTb TI'E€OMETPUYECKUE
(Gurypsl Ha YepTekax, MOAEIAX U B peallbHOM MHUPE; IPUMEHEHHUE N3YUEHHBIX CBONCTB T€OMETPUUYECKUX
¢buryp u popmyi s pereHus reOMeTPUYECKHX 3a/1a4 U 331a4 ¢ MPAKTUYECKUM COJICPKAHUEM;

- c(hOpMHUPOBAHHOCTH TMPEACTABICHUN O MPOIECCaX M SIBICHHUSIX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJlbHOM MHpE, OCHOBHBIX HMOHATHSIX 3JI€MEHTapHOU
TEOPUH BEPOSITHOCTEHM; YMEHHMM HAXOJUTh W OIEHHWBATh BEPOSATHOCTH HACTYIUICHUS COOBITUH B
MPOCTEHUIINX MPAKTUUECKUX CUTYAIMSIX 1 OCHOBHBIE XapAKTEPUCTUKHU CITy4ailHBIX BEIMYUH;

- BJIAICHUC HABBIKAMU HCIIOJB30BaHWA T'OTOBBIX KOMIILIOTCPHBIX IpOorpaMM IIpH PEIICHUU
3ajau.

PCSyﬂBTaTOM OCBOCHUA NUCHUIJIMHBI ABJISACTCH IMOJTYYCHHC (OCBOCHI/IG) 3HaHUH U YMCHI/Iﬁ

PesyabTaTnl 00yyeHus

IToka3aTenu oneHKH pe3yJbTara
(ocBOEHHBbIEC YMEHMSI, YCBOCHHbIE 3HAHUS)

YMmenuns:




peliats JIMHEHHbIe U KBaJpaTHbIE YpaBHEHUS U
YpaBHEHUS, CBOJSIINECS K HUM;

MOJy4YCHUE KOPHEW JIMHEMHBIX U KBAIPATHBIX
YPAaBHEHUN U YPABHEHUH, CBOIALIUXCS K
HUM, 000CHOBaHHE BBIOOpa HhOpMYIT IS
pelieHus: KBaJIpaTHBIX YpaBHEHUN U
HEIOJIHBIX KBA/IPATHBIX YPaBHEHUI;

BBIIIOJIHATD HeﬁCTBHH C ,HefICTBHTeJIBHBIMH qucjiaMu,
IMOJIb30BATHCA KaAJIbKYJIATOPOM JIA BBI‘-II/ICJIGHI/If/'I,
HaxoauThb HpI/I6J'II/I)KéHHBIe BBIYHCIICHMUS,

BBIIOJIHEHHE JIEWCTBUU C NEHCTBUTEIbHBIMU
YUCJIAMH, IEMOHCTpAIUsl YMEHUN
WCIIOIB30BAaHUS KAJIBKYJIATOpA JIJIst
BBIUMCIIEHUH U HaXOXKICHUS
MPUOJIMKEHHBIX BBIYUCICHUN;

pemaTtb JIMHEHBIC U KBaApPAaTHLIC HCPABCHCTBA,
CUCTEMbI HCPaABCHCTBA,

M3JI0KEHUE OCHOBHBIX 3TANOB PEHICHUS
JUHEWHBIX U KBAJIPATHBIX HEPABEHCTB U UX
CHCTEM;

IMPOU3BOJUTH I[€I>JICTBI/I$[ C BCKTOpaMH;

(dbopMyIupOBaHUE MPABHII CJIOKEHUS U
BBIUUTAHUS BEKTOPOB, IEMOHCTpALUs
YMEHUU BBIIIOJIHEHUS JIEWCTBUM HAJl
BEKTOPAMHY,;

MCTOJIb30BATh CBOMCTBA AIIEMEHTAPHBIX (DYHKIIHIA TTpH
pELIeHNN 3aa4 U yIIPaKHEHU;

U3JI0’KEHUE CBOWCTB (QYHKUUN U
JIEMOHCTpAIHsI TIOHUMaHUS UX
MCII0JIb30BaHUs IPU PEILICHUH 3a/1a4 U
YIPaKHEHU;

BBIIIOJIHATE TOXIACCTBCHHBIC npeo6pa30BaHH$1 (&10)
CTCIICHHBIMH, JIOFapI/I(i)MI/I‘-IGCKI/IMI/I n
TPUTOHOMCTPHUYCCKHUMH BBIPAKCHUAMMU

IPUMEHEHHE TOXIeCTBEHHBIX
npeoOpa3oBaHUil HAJl CTENIEHHBIMH,
JorapupMHUUECKUMH U
TPUTOHOMETPHUYECKIMH BBIPAKECHUSIMH,
o0ocHOBaHME BbIOOpa (hopMyIIbl MK
cBOicTBa (PyHKIMI JUIsl TpeoOpa3oBaHus;

CTPOUTH T'paUKM TOKa3aTeNbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
(GyHKUUH, BHIIOIHATh MX NPeoOpa3oBaHus;

co3ziaHue rpauKoB MOKa3aTeNlbHBIX,
Jorapu(PMHUUECKUX U TPUTOHOMETPHUUECKHUX
(byHKUIUH, TEeMOHCTpaIHs YMEHUH
BBITNIOJIHEHUSI TpeoOpa3oBaHuii rpaduKoB
Takux QyHKIUH;

BBIUUCIIATH MPOU3BOJHBIE U TEPBOOOPA3HBIE,
ONpeNCIEHHBIE UHTErPAJIbl, TPUMEHSThH
ONPEACIIEHHBIN UHTETPAN Ul HAaXOXKIACHUS
IJIONIAAN KPUBOJUHEMHON Tpamneuuu;

MOJIy4eHHE MPOU3BOIHBIX U IEPBOOOPA3HBIX
HEKOTOPBIX (YHKIIHI, TOCTPOCHHE
KPUBOJIMHENHOW Tpaneluyy, HaX0XKIeHue €€
IUIOINAAN C TIOMOIIBIO OIPENEIEHHOTO
UHTETpaa;

IIPUMEHATh CBOWCTBA MPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE IIPU PELICHUU 3a]1ay;

000CHOBaHHE CBOMCTB MPSMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE MPU PELICHUN
3amad;

n300pakaTh T€OMETPUYCCKHE Tela Ha IUIOCKOCTH U
B IIPOCTPAHCTBE, CTPOUTh UX CEUCHHS IUIOCKOCThHIO;

JIEMOHCTPAIUS YMEHHUIN TOCTPOCHUS
FEOMETPUYECKHUX TEJ U UX CEUCHUN Ha
IJTOCKOCTH U B IPOCTPAHCTBE;

pemarh 3aJa4d Ha BBIYKMCIICHHE IIIOLIANEH
MOBEpXHOCTEH M OOBEMOB I'€OMETPUUECKUX TEJ;

onpezeneHrue GopMyIbl sl BBIYUCICHUS
riomasei 1 00bEMOB TEOMETPUUECKUX TE,




MMPUMCEHCHUC UX JJIA PCUHICHUA 3a1a4;

YMCTb NPUMCHATHL OCHOBHBIC ITOJIOKCHUS TCOPUHU
BEPOSITHOCTEH M MaTEMaTHYECKOW CTATHCTHKH B
npoeCCUOHATBHON JESTETLHOCTH.

BBIJICJICHHE OCHOBHBIX 3JIEMEHTOB TEOPUHU
BEPOATHOCTEN U MaTeMaTHYECKOMN
CTAaTUCTUKH, PEHICHUE TPAKTUYECKUX 3a]1a4.

3HaHUA:

OCHOBHBIE€ (DYHKIIMH, UX TpadUKH U CBOMCTBA;

MEPEYUCIICHHE OCHOBHBIX (YHKIIHA,
dbopMyIMpOBaHUE MX CBONCTB, OITUCAHHE
mpolecca MocTpoeHus rpaduKoB;

OCHOBBI UG (HEPEHITNATEHOTO U HHTETPAIBHOTO
HCYHCIICHUM;

dbopmynupoBaHue NpaBwiI U Gopmyi
TG GepeHIaIbHOT0 U HHTETPATbHOTO
HCYMCIICHHI;

QJIITOPUTMBI PELLIEHUSI TPUTOHOMETPUUYECKUX,
NOKa3aTesbHbIX, JIOrapu(MUUECKUX YpaBHEHUH 1
HEPABEHCTB;

U3JI0’KEHUE AITOPUTMOB PEIICHUS
TPUTOHOMETPHUYECKUX, IIOKA3aTEIIbHBIX U
norapuMUYECKUX ypaBHEHUHN H
HEPaBCHCTB;

OCHOBHBIE CBOIMCTBA 3JIEMEHTAPHBIX (YHKIUII;

OIPEAEIIEHNE OCHOBHBIX CBOMCTB
AIIEMEHTAPHBIX (PYHKIINIA;

OCHOBHBIC ITOHATHA BeKTOPHOI;'I anre6pbl;

dbopMynupoBaHue onpeaeneHui 1
BBIJICJIEHUE OCHOBHBIX IMOHSITUN BEKTOPHOM
anreopsbl;

OCHOBBI JIMHEWHOM anreOpsl;

000CHOBaHNE OCHOBHBIX OHATHM
JUHCHHOMN anreOphI;

OCHOBHBIC IMOHATHA U ONIPCACIICHUA CTCPCOMETPHUHN,

y3HaBaHUE T€OMETPUUYECKUX TE,
(GbopMyIMpOBaHNE OCHOBHBIX MOHATHH U
OIIPENIEIICHUN CTEPEOMETPUH;

CBOMCTBAa T'€OMETPUYECKHX TEN U IIOBEPXHOCTEW;

MIEPEYUCIIEHNE CBOMCTB F€OMETPUUECKUX Tell
U UX MOBEPXHOCTEM;

dbopMyInbl IO MOBEpXHOCTEH U 00BEMOB;

BbIIeTIeHHE (DOPMYIT MIomae
MMOBEPXHOCTEH U 00HEMOB;

OCHOBHBI€ MTOHATHS KOMOMHATOPUKH; CTATUCTUKH,
TEOPUHU BEPOATHOCTEH.

U3JI0)KEHUE OCHOBHBIX IOHATUI
KOM6I/IHaTOpI/IKI/I, CTaTUCTHUKU U TCOPUHU
BEPOSITHOCTEH.

3.0ueHka 0CBOCHUS Y4eOHOM JUCIMILIHUHBI

3.1. ®opMbI KOHTPOJISI U OLIEHNBAHUS JIEMEHTOB Y4eOHOM AU CHUILIMHBI

(I)OprI KOHTPOJIA U OUCHUBAHUA

JJieMeHT y4eOHOoM
AUCHMILINHBI

Texkymmi KOHTPOJIb

Temarnueckunii
KOHTPOJIb

IIpoMe:xxyTOYHBII
KOHTPOJIb




Ompoc, CamocTosiTenbHas
JlefCTBUTENLHBIE YHCIIA. TECTUPOBAHHUC, pabota
CaMOCTOSITeNTbHAs
paborta
Ormpoc, CamocrosiTenbHas
DyHKIMH | TECTHUPOBAHUE, paborta
caMoCTOsITeNIbHas
MOCJIEI0BATEIHLHOCTH.
paborta
Ompoc, CamocTosiTenbHas
TTokasaTenbHas TECTUPOBaHUE, pabora
2
CaMOCTOSITeNTbHAs
norapupmMuyUecKas u 5 ClibHa
abora
cTerneHHast (yHKIHU. p
Ompoc, CamocrosiTenbHas
Tpuronomerpuyeckue TecTHpoBatue, pabora
dyHKIH caMoCTOsITeNbHAs
paborta
Ormpoc, CamocrosiTenpHas
[IpsiMblE M IIIIOCKOCTH B TCCTHPOBAHHC, pabora
IpOCTpaHCTEE CaMOCTOSITENTbHAS
paborta
Ompoc, CamocrosiTenbHas
TECTUPOBAHUE abora
BekTopsl 1 KOOpAMHATEHI. P ’ p
caMoCTOsITeNIbHAs
pabota
Ompoc,
" TECTUPOBaHUE
[MpousBonHas u eé p ’ CamocrosTenbHas
MIPUJIOKEHUS. CaMOCTOSITEeNIbHAs paborta
pabota
Omnpoc, CamocTosTenbHas
Wrrerpan u ero TECTHPOBAHUE, pabora
npUMeHeHHs caMOCTOsITeNIbHas
paborta
Ompoc, CamocrosiTenpHas
I'eomerpuueckue tena u TCCTHPOBAHHUC, pabora
. CaMOCTOSITeNIbHAs
TUTOIIAM UX TOBEPXHOCTEH.
pabota
Omnpoc, CamocTosTenpHas
N TECTUPOBAHUE T
OOBEMBI TEOMETPUYECKHX TEII. p ’ pabora
CaMOCTOSITeITbHAS
paborta
Ompoc, CamocrosTenpHas
TECTUPOBAHUE, pabota

KOM6I/IHaTOpI/IKa, CTaTUCTHKA




U TEOpUsl BEPOSITHOCTEH. CaMOCTOSITeITbHAsI
paborta

Hror DK3aMeH

3.2. Tunbl 3aJaHuii 1)1 TEKYIIEro KOHTPOJISI H KPUTEPUH OLleHKH

Hpe[[MeTOM OLCHKMU OCBOCHUA OUCHUILIMHBI SBJIAOTCA YMCHHA, 3HAHHA, 06m1/1e KOMIICTCHIINU,
CIIOCOOHOCTH MIPUMCHSATH UX B HpaKTquCKOﬁ JACATCIIbPHOCTU U HOBCCI[HGBHOﬁ KH3HU.

e Tun (Bu) IIpoBepsiemble 3HAHUS U Kpurepum oueHkun
3a1aHus yMeHusl
TecTsl 3HaHUE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTHKH «4» - 89 - 80% mpaBUIBHBIX OTBETOB
1 «3» - 79 — 70% mpaBUIbHBIX OTBETOB
«2» - 69% u MeHee MpaBUIIbHBIX
OTBETOB
Y CTHBIE OTBETHI 3HaHUE OCHOB VYCTHBIE OTBETBI Ha BOIPOCHI JIOJKHBI
2 MaTeMaTUKH COOTBETCTBOBATH KPUTEPHSIM OLICHUBAHHUSI
YCTHBIX OTBETOB.
KontponsHas 3nanue ocHOB MareMaTHku | «5» - 100 — 90% mpaBUIIBHBIX OTBETOB
(camocTosATEIbHA | B COOTBETCTBHH C «4» - 89 - 80% npaBUIbHBIX OTBETOB
3 | 1) pabora MPOUICHHON TEMOU U «3» - 79 — 70% mpaBWIBHBIX OTBETOB
YMEHHUS IPUMEHEHUS «2» - 69% u MeHee MPaBUIIbHBIX
3HAHWW Ha TPAKTHKE OTBETOB




4. TunoBble 3aJaHUs /I OLCHKH YCBOCHUSsI Y4eOHOM JMCIUIIIMHBI.

4.1. CraproBasi JMATHOCTHKA INOATOTOBKH 00Y4YalOIIUXCH IO MIKOJBHOMY KYpPCY MaTeMaTHKH

BxogHast ~ KOHTposibHas paboTa MPOBOAMTCA C LENbIO IMPOBEPKH OCBOEHHs OOydYarOIMMHUCS
coZiepkaHusl oOpazoBaHus 1Mo Matemaruke. dopma paboThl oOecreyrBaeT IMOJIHOTY MPOBEPKU 3a CUET
BKJIIOUEHUSl 3aJ]aHUil, COCTABJIEHHBIX Ha MaTepuaje OCHOBHBIX pazlenoB mnpeamera «MartemaTtukay B
IIKOJIe: YpaBHEHUs, HEPABEHCTBA, CTETCHHU, JACHCTBHS C JCHCTBUTEILHBIMU YHCIAMHU, TPOLIEHTHI, TpaduKu
asieMeHTapHbIX (yHKUMH, Teopema Iludaropa. KontponbHas pabora BKiIOYaeT 3aJaHMs IBYX YpOBHEH:
0a30BOr0 M MOBBIIIEHHOI'O, KOTOpbIE IPEICTABICHBI B BHUJAE TECTOB, UYTO I0O3BOJIIET KOHTPOJIUPOBAThH
pe3yabTar.

IIpn BBIIONHEHHUH 3ajaHuii  0azoBoro ypoBHS (4acth A u B)  oOywarommecss — ITOJKHBI
IIPOJIEMOHCTPUPOBATE OIPEJCIECHHYI0 CHUCTEMHOCTh 3HAaHMM, YMEHME II0Jb30BaThCsi MaTeMaTHYECKUMHU
TEPMUHAMHM, PACIIO3HABATh 3aJaHus. DTH 3aJaHUsI COCTaBIA0T He MeHee 70% Bcell paboThl.

3ananue yactu C HampaBlIeHO Ha MPOBEPKY BIJIAJICHHUS MaTEpUaIOM Ha MOBBIILIEHHOM ypoBHE. Takke
B pabOTe MPOBEPSIIOTCS BBIUYUCIUTEIEHBIC HABBIKH.

JUis TOJy4eHHUsl MOJIOKUTEIBHOIO pe3ysibTaTa OOydarolleMycCsl JIOCTaTOYHO BBINOJIHUTH 3a/1aHUS
0a30BOro ypoBHI.
Bpemst Ha BbInoJiHeHHe PadoTbl 45 MUHYT.

Bpe3ynLTaTe BBIINIOJIHCHU A KOHTpOJ'IBHOﬁ pa6OTLI 06yqa}01unec;1 JOJDKHBI ITIOKa3aThb:

Pe3yabTaTnl 00yyeHus

Iloka3aTesu oLleHKHU pe3yJbTaTa
(ocBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHMS)

Ymenus:

pelIaTh MOJIHbIE KBaJApaTHBIE YPaBHEHUS; npuMeHsier  (GOpMyIlbl JUCKPUMHUHAHTa H
KOPHEM KBaJpaTHOIO ypaBHEHHUS JUISL
pEeLIECHNs] YpaBHEHHUI;

pelaTth JIUHEHHbIE HEPABEHCTBA; pPacKpbIBae€T CKOOKH, TMPUBOIUT TOJAOO0HBIC
claraeMmsle, HCIIOJIb3YET CBOMCTBA
HEPABEHCTB;

BBINIOJIHATH BBIYMCIIEHUSI C JCHCTBUTEIBHBIMU | IPUMEHSIET IpaBuIIa BBITIOJIHEHUS

YHCIIAMU; apru(pMETUIECKUX JNEUCTBUI Haj

JNEMCTBUTENIbHBIMA ~ YHUCJIAMH B paMKax
MPOrpaMMHBIX TPEOOBaHMIA;
BBITIOJIHATh JIEUCTBUSL CO CTENEHSIMHW M HaXOJWThH | BJIQJCET CBOWCTBAMHU CTENEHEH W HaXOIUT

3HAYEeHUs BBIPAKEHUS TMPH 3aJaHHOM 3HAUYEHUM | 3HAYCHHE BBIPQKEHUS,  COIEPIKaIIero

MIEPEMEHHOM; CTETICHb;

CTPOUTH TpapuKH PyHKIIHIA; CTpOUT rpaduKu TUHEHHBIX DYHKITHIA;

pemaTrh TeOMETPHUECKUE 3a/laud C HCIOJIH30BAHMEM | PEIIAET 33[]aui C MCIOIh30BAHUEM

teopemsl [Tudaropa; Teopewmsl [Tugaropa,

HAXO/UTh MPOILIEHTHI OT YUCIIA; HaXOJUT TIPOIEHTH OT 4YHCIa W pelaer
3aJlauu Ha MPOIICHTHI,

YIIpOIIaTh BBIPAKEHUS, COIEPIKAIINE TPOOH. PUMEHSIET bopmyIbr COKpAIEHHOTO
YMHOXKEHUS ISt YTIPOLIECHUS

ayireOpanvecKiX BbIpaXKeHHI;

3HaHuA:

. BOCIPOU3BOAUT (POPMYIIbI AUCKPUMUHAHTA U
dbopMynbl  AUCKPUMHMHAHTA, KOpPHEH KBaJIpaTHOTo




ypaBHEHUS, KOpHEH KBaJpaTHOTO YPaBHEHHUS;
dbopmynupyeT npaBuiia pacKpbeITUs CKOOOK,

omnpeneaeHue MOJOOHBIX  ClIAaraeMBbIX,

MpaBUjIa PACKPBITUS CKOOOK; OINpenieieHne Mmo100HBIX

clIaraeMbIX, CBOHCTBA HEPABEHCTB;
NEPEUYNCISICT CBOWCTBA HEPABCHCTB;

MEPEUYHUCIISIeT MOCIEA0BATEIbHOCTD JCHCTBHIMA
B BBIPOKEHUSAX C  JCHCTBUTEIbHBIMH
yuciamMu; GOopMyJIUpyeT IpaBuia ACHCTBUIA
Ha MHOYKECTBE JICMCTBUTEJIHHBIX YHCEII,

apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHﬂ Ha MHOKECTBE
I[ef/'ICTBI/ITCJIbeIX YHUCCII,

orpezeneHue CTENeHU c JNEHCTBUTENBHBIM | GOPMYITUPYET ONpPECICHUE U MepeUUCIsieT

MOKAa3aTeJeM, CBOWCTBA CTCICHH, CBOIICTBAa CTCICHH,

CBOICTBa TUHEHHON QyHKIMU U €€ rpaduk; onpenensieT rpaduKu TMHEHHBIX QYHKIIMH U
ONHCHIBAET MX CBOMCTBA;

teopema [ludaropa; obocHoBBIBaeT Teopemy Iludaropa;

(hOpMYyIIbI COKPAIIEHHOTO YMHOKEHHUSI. BBIJICTISICT (hopMyIIBI COKpaIéHHOTO

YMHOXEHUS, WITIOCTPUPYET UX MPUMEHEHHE
Ha MPaKTHUKE.

Kpurepun oneHKM KOHTPOJILHOH PadoThI

3ananus basbl [Tpumeuanue
Al —-AS S) Kaxxaplii npaBuiIbHBIN oTBET 1 Oamn
B6, B7 4 Kasxp1it mpaBuIIbHBIN OTBET 2 Oaiia
C8 3 Kasxnprit npaBmibHbIN OTBET 3 Oaia

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

3a mpaBUIIbHOE BBINOJHEHHE JI000ro 3anaHus ypoBHsl 1 oOydaronuiics mosyyaer oaMH 6ani. B
3aJlaHUSIX C BBIOOPOM OTBETA, C KPATKUM OTBETOM WJIM Ha YCTAaHOBJIEHHE COOTBETCTBUSI, 0Oydaromuiics
MoJIy4yaeT OAMH 0aJljl, COOTBETCTBYIOIIMNA JaHHOMY 3aJaHMIO, €CIIM yKa3aH HOMEp BEpPHOIro OTBeTa (B
3aJJaHUAX C BBHIOOPOM OTBETa), MJM BIMCAH BEpHBIH OTBET (B 3aJaHUSAX C KPaTKUM OTBETOM), HIIU
MPAaBUIBHO COOTHECEHbI OOBEKTHI JIBYX MHOXKECTB M 3allMCaHa COOTBETCTBYIOLIAs MOCIEN0BATEIbHOCTD
uu@p (B 3a1aHUAX Ha YCTAaHOBJIEHUE COOTBETCTBUsA). [Ipy BHINOTHEHUM TakuX 3a/laHui, TJie He0OXOIUMO
MIPUBECTH KPAaTKOE pelICHHE, 3a HEMOJHOE pelIeHrE 3a/1aHus (BbIYUCIUTENbHAs OMMOKA, OMUCKA) MOYKHO
BbicTaBuTh 0,5 Oamna. Ecnu oOydwaromuiicss IpUBOAWT HEBEPHOE pELICHHWE, HEBEPHBIM OTBET WIM He
IPUBOANUT HUKAKOTO OTBETA, OH noiryyaet () Gayios.

[Tpu BEIMONTHEHUH JTFOOOTO 3aJaHUs YPOBHA 2 W 3 HCIOIB3YIOTCS CIEIYIOIINE KPUTEPUHA OICHKH

3aJIaHHH:
banabl Kpurtepun onieHKH BbINOJTHEHHOT0 32/IaHUSA

3 Haiinen npaBWIbHBIM XOJI pENICHHS, BCE €ro IIard  BBINOJHEHBI BEPHO M TOJIYYEH
MIPAaBWIbHBIN OTBET.

2 [IpuBeneHo BepHOE pelieHne, HO JOMYIeHA BRIUUCIUTEIbHAS OMNOKA UM OMUCKA, TIPH 3TOM
MO>KET OBITh MOJTYyYeH HEBEPHBI OTBET

1 Pemenne HauaTo JOTMYECKH BEPHO, HO JOMYyIIEHA OMIMOKA, MO0 perieHrue He TOBEJCHO JI0
KOHI[a, IPY 3TOM OTBET HEBEPHBINM WJIM OTCYTCTBYET.

0 HeepHoe pelieHne, HEBEpHbI OTBET WJIM OTCYTCTBUE PEIICHUS.




Ixkana nepeBoaa 0a/1/I0B B OTMETKH

OtMmeTka Ywucjio 02,1510B, He00X0UMOE /LISl OJTYy4YeHHs OTMETKH
« 5» (OTJIMYHO) 11-12
« 4y (xopomio) 9-10
« 3» (yIOBJIETBOPUTEIHHO) 7-8
« 2 « (Hey/IOBJIETBOPUTEIHHO) MeHee 7
1 BapuanT

Al. Petuts ypaBHeHue x (x - 5)=-4
a)dul; 6)4,5 B4 r1r)—-4ul; nl.

A2. Pemute HepaBeHCTBO 6x —3<-17 —(-x—5)
a)x<4;0)x <-4; Bx>-4, r)x >4, m)x<-18.

A3. Beruuciuth 11 :(1—0,2)—35.
5 6 24

11 11 11
3—; 0)3,9; B)-3—; 14 2—.
935 9 )P DR ey
a®.a"®
A4 IlpencTaBuTh B BUAE CTEICHH W HAWTH 3HAYCHHME BHIPAKECHUS —— 1pu a=6.
a

1 1
a) 6; 6)_6; B)4;, T1)-6; n)g-

AS. Tloctpouts rpaduk pyHknuu y = 2x + 1.

B6. B nipsiMoyroibHOM TpeyroibHUKe THUMOTeHYy3a paBHa 10 cM, a OJuH U3 KaTETOB
6 cm. Haiitu BTOpOM KaTer.
a) 4 cm; 0) 16 cm; B) 8 cM; ) V136 cm; 1) 10 cm.

B7. bank BeImnauuBaer exeroaHo 8% ot cymmsbl BKiajga. Kakoit craneT cymma uepes
rojJi, €CIM TIepBOHAYAIBHBIN BKJIAJ cocTaBisul 7600 pyOnei?
a) 8208 py6.;  0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyo.

C8.Y1pocTuTh BhIpaKeHHUE 4 —a—_b.
a-b a+b

2 BapuaHT

Al. Petiuts ypaBHenue x (x - 4) =-3
a)3ul; 0)4,5, B)3; 1)-3ul; ml.

A2. Pemnre HepaBeHCTBO S5 * (x +4) <2 (4x —5)

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




5
A3. Beruucmurp (= ————):—+1
(7 3 4_2 11

3 5
15 11 11
= 0L -3=; -1 om 2=,

A4.IlpencraBuTh B BUJI€ CTENIEHW U HAWTH 3HAYEHHUE BBIPAKEHUS s — mpu ¢ =4
C

%; B)4; r1)-16; )1)i

a)16;  6) - =

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

B6. B nipsiMoyroibHOM TpeyroibHUKe TUnoTeHy3a paBHa 10 cM, a OJuH U3 KaTeTOB

8 cM. Haiitu BTOpO#l  Karer.
a) 4 cm; 0) 6 cMm; B) 8 cM™; r) V136 cm; 1) 10 cm.

B7. bank BeImutaunBaet exerogHo 8% oT cymwmbl BkiIaaa. Kakoit ctaner cymma uepes

roJl, eciy TNepBOHAYANbHBIN BKiIaJ cocTaBisi 8600 pybmneit?
a) 8208 pyo.; 0) 688 py0.; B) 9288 py6.; 1) 8600 py6.; 1) 8000 pyo.

-y _ ¥y
X+y X-y

C8.YupocTuth BbIpakeHUE

Tabauua npaBUJIBLHBIX 0TBETOB

3ananusa Al A2 A3 A4 A5 B6 B7 C8
b(3a—hb)

1 BapuaHT a I B I B a b
x(x-3

2 BapuaHT a r 0 hi§ 0 B )Ezfy);)




5. 3agaHus A1 TeKyIero KOHTPOJIs
5.2. 3apaHus 119 TeMaTHYeCKOIr0 KOHTPOJIs (caMocTosTeJIbHbIE PA00ThI)

Kpurepun ouneHKU KOHTPOJIbHOM PadoThl

OcHoBHbIe TpeOOBaHMSA K BBIIOJIHEHUIO 33/laHUIl KOHTPOJBHOM pabOThI:
— XOJI PELICHUs] MATEMAaTU4YECKU TPAMOTHBIN U ITOHATHBIM;
— IIPEICTABIICHHBIN OTBET BEPHBIN;
- MeToJ U (hopMa OIMCAHUS PELICHUS 331a4l MOTYT ObITh IPOU3BOJIbHBIMU;
— BBIIIOJIHEHUE Ka)KI0T0 U3 3aJaHNH OLlECHUBAETCs B Oaax.

3a mpaBWIBHOE BBINOJHEHUE JIOO0OTO 3amaHus YpoBHsA 1 oOydwarommuiics moiy4aer oaMH Oaji. B
3aJJaHUAX C BBHIOOPOM OTBETa, C KPaTKUM OTBETOM WJIM HA YCTAaHOBJICHHE COOTBETCTBUS, OOYYaIOLIHICS
[ojydyaeT OAMH 0aJul, COOTBETCTBYIOIIMN JaHHOMY 3a/laHUIO, €CIM yKa3aH HOMEp BEpHOro oTBeTa (B
3aJJaHUSAX C BBIOOPOM OTBETA), WM BIUCAH BEPHBIN OTBET (B 3aJaHMUAX C KPATKUM OTBETOM), WIN NPABHIBHO
COOTHECEHbI 00BEKTHI IBYX MHOXECTB M 3aIllCaHa COOTBETCTBYIOILAS [TOCIEI0BATEIbHOCTh PP (B 3aJaHUIX
Ha YCTAaHOBJICHHE COOTBETCTBHsA). [Ipy BBIONHEHWM TAaKWX 3aJaHUW, TJ€ HEOOXOAMMO MPHUBECTU KPATKOE
pelleHne, 3a HEMOJIHOE pellleHne 3aJaHus (BbIUMCINTENbHAs olIMOKa, onrcka) BbicTaBisierca 0,5 6amna. Ecnu
o0yyaroIuiicsi MpUBOAUT HEBEPHOE pelleHHE, HEBEPHBII OTBET WJIM HE NPUBOAUT HHUKAKOrO OTBETa, OH
nonrydaeT 0 6anioB.

[Tpu BeIMONHEHUH JIOOOTO 33aHUST YPOBHS 2 WM 3 HCIOJB3YIOTCS CIEIYIOIINE KPUTEPUN OLEHKU

3aJIaHUN:
Banasl Kpurtepun oneHKH BbINOJTHEHHOT0 32/IaHUS
3 Haﬁz{eH HpaBI/IJ'II)HI)II\/'I X0 pCHIGHI/ISI, BCC C€ro I1marm BBIITOJIHCHBI BepHO H nonyqu
MPAaBWJIbHBIN OTBET.
2 HpI/IBejj[eHO BepHOG pemeHMe, HO I[OHYHleHa BBIYUCIINTCIIbHAA OHH/I6Ka WM OIIMCKa, HpI/I 3TOM
MOJKET OBITh MOJTYyYeH HEBEPHBIM OTBET
1 Pemenue Hauato JOTHYECKH BEPHO, HO JOMYyIIEHA OIIMOKA, MO0 perieHrue He TOBEIACHO 10
KOHIIA, IIPH ITOM OTBET HEBEPHBIN WJIN OTCYTCTBYET.
0 HesepHoe penieHue, HeBEpHBIN OTBET UM OTCYTCTBUE PELICHUS.

JIist KaKao KOHTPOJBHOM paboThl pa3paboTaHa IMIKaja IepeBoja OaIOB B OTMETKH, TJI€ YyKa3aHo,
CKOJIbKO 0aJIoB JIOCTaTOYHO HAOpaTh, YTOOBI MONYYUTh Ty WM WHYIO TMOJIOKHTEIBHYIO OIIEHKY, KOTOpas

COCTaBJICHA B COOTBETCTBHUM C TaOJIUIICH.

[Tponent KayecTBeHHast olLleHKa MHIMBHIYaJIbHBIX O0Opa30oBaTEIbHBIX
PE3YNBTATUBHOCT | JTOCTHUKEHUHN

u  (TIpaBUIBHBIX .

OTBETOB) 6as1 (oTMeTKa) BepOabHBIi aHAJIOT

90 + 100 5 OTJIIMYHO

80 + 89 4 XOpOo1IIO

70+ 79 3 YIIOBJIETBOPUTEIHLHO

menee 70 2 HE YJI0BJIETBOPUTEIIBHO




CamocrositesqibHasi padora Ne 1
Bbruucienne 3HaYeHHil BbIPA’KEHHH. YpPaBHEHUS] U HeEPaBeHCTBA.

Heab: mpoBepka 3HAHWUN M MPAKTHYECCKUX YMEHUU OOYYArOIIUXCS.

1 BapuanT
7 11
0,725+06 +——+ —
Al. Berauciure: 1 40 203 -0,25.
0128 -6~ —-0,0345: —
4 25
A2. Pemiuth ypaBHEHHUS:
1) 2 +5x-1=0;  2)3x’=x; 3) X1 3x*2_
2 4
B1. Pemiute HepaBeHCTBa:
1) 4-2x<1-(4x-1): 2) 25’(_1 >0.
. 2X+5y =15
B2. Pemiuth cucteMy ypaBHEHHMA: :
X—-2y=3
C. Pemmre ypaBHeHus:
1) 5-(x=1)* =3-4x+5x*; 2) VXx+2=X.
2 BapuaHT
0,425+0,9 +l + 1 1
Al. Beruucnure: 3 40 220 -—.
05-1°-0023: = 4
5 25
A2. Pemuth ypaBHEHHUS:
1) 4% —Bx-6-0: 2)-3x’ =x; 3) =1 3x+2_,.
3 6
B1. Pemnte HepaBeHcTBa:
1)2(1-x)>5x— (3x+2); 2) 25“120.
. X+5y =15
B2. Pemnte cucteMy ypaBHEHHMA: .
3X—2y=-6

C. Pemure ypaBHEHHUS:
1) 5-(x+2)> =3—-4x+5x*; 2) Vx-11=x.

Kpurepun onenkn

3aganus bannst [Ipumeyanue

Al - A2 4 Kaxxpiii mpaBmiibHbIN oTBeT 1 Oamn

B1-B2 6 Kaxpiii mpaBuIIbHBIN OTBET 2 Oasia




LC |

6

‘ Kaxpiii mpaBrIIbHBIN OTBET 3 Oayia

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

IIxkajna nepeBoaa 6aJ1JI0B B OTMETKH

OTMeTKa Yucs10 62/10B, HEOOX0AMMOE 11l TOJYYEHHUSI OTMETKH
« 5» (OTJIMYHO) 16 -15
« 4» (xopowio) 14-13
« 3» (yIOBIETBOPUTEIHHO) 12-10
« 2 « (HeYIOBJIETBOPUTEIBHO) MeHee 10
OTtBeThbI
1 Bapuaunr 2 Bapuant
Al 1 1
~5+4/33 3.5 L.

A2 1)x1,2=T; 2)0;5; 3) 1,6. 1)2,—2, 2)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)

C 1) 1. 2)2 1) L7 2) HEeT KOpHe#

3' 7T 24’ priet:

CamocrosiTesibHass padora Ne 2
CaoiicTBa pyHKIMH M MX rpaQuKH.
Hean: npoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyYaromIMXcCsl.

1 BapuanT

Al. Kakoii u3 rpadukoB, n300paXeHHBIX Ha pUCYHKax 1) —4) 3amaer GyHKIMU

) g 3 ) 9
y v4
: : = - ~
| N ~

B) 3).
y=+/4x-1

A) 1). B) 2).

A2. Haiinute o6sacTh ornpeneiaeHust yHKINU

A) X>2; b) x <2;

I) 4).

B) XZ%; N x<2.

Y




A3. Io rpadpuxy pynkuu y = f(X) ykaxure Y

a) o0nacTh onpeaeneHus GyHKINUH,

[4)]
—

0) Hynu QYHKITUH; NI

()

B) MPOMEXKYTKH MOCTOSTHHOTO 3HAaKa (yHKIIHH;

BN

') TOYKH MaKCUMyMa U MUHUMYMa (YHKIIUH;

1) IPOMEXYTKA MOHOTOHHOCTH; 2 8/ 1 1

€) HauOOJIbIIICE M HAMMEHBIIICE 3HAUCHUS

GbyHKIIY; 4

) 001acTh 3HAYECHUH (PYHKITHH. -5

A4.Cpenu 3a1aHHBIX QYHKIIUHA YKaKUTE YETHHIC .
1) y=2x% 2) y=Jx; 3) y = 5x;
A) 1)u3); b) 1); B) 3).

2x+1
X(x-1)

B. Haiinure obGnacts onpeneneHust GyHkuuu y =

C. Iocrpoiite rpaduk Gpynkimu Y = X2 — 4X +3 1 yKaKUTe €€ CBOUCTBA.

2 BapuaHT
Al. Kakoii u3 rpaukoB, H300paxeHHBIX Ha pUcyHKax 1) —4), 3agaet pyHKIM0?

4
1 y 2)

AN
A)1). b) 2). B) 3). I) 4).
1
V9 —-3x
A) x>3; b) x<3; B) x>3; I x<1/3.

A2. Haiiqute o6nacth onpeneneHuss QyHKIUH Y =

b ¥

Ry
2

%

A3. o rpaduky pynkuun y = f(X) ykaxwure: Y

a) 00J1acTh OIpeieeH s PYHKINH;

0) HynM QYHKIMH;

B) IPOMEXYTKH TOCTOSIHHOTO 3HaKa
byHKIUY;

N W ks O

F) TOYKH MaKCUMyMa U MUHHUMYMa

byHKIUY; 5

1) MPOMEXYTKH MOHOTOHHOCTH; \

€) HauOoJbIlIee U HAaNMEHbIIIee \

3Ha4YeHus1 QyHKINY;

’K) 0071aCTh 3HaUEHUN (HYHKIIHH.

Ad4. Cpenu 3a1aHHBIX QYHKIIMA YKa)KUTE HEUYETHBIC.
3
1) y=2x% 3) y=15x.

2) Y:;;
A) 1)u3); B) 2); B) 2)u 3); I 3).
2+ X?

B. Haiigure oGnacts onpeneneHus QyHKIMH Yy = (x-5) :
X(X—

C. IlocTpoiite rpadux GyHKIMHE Y = X? —2X + 1 U yKaXKHTe ee CBOHCTBA.

v



Kpurtepun onenkn

3agaHus banner IIpumeuanue
Al - A4 10 Kasxnprit npaBuibHBIN oTBEeT 1 Gamn
B 2 Kaxpiii mpaBrIIbHEIN OTBET 2 Oasuia
C 3 Kasxip1it mpaBuIbHBIN OTBET 3 Oayia

MakcumanbHbIi 0ast 3a padoty — 15 6aJu1oB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OTMeTKa Yucs10 62/10B, HEOOX0AMMOE JIIsl TOJYYEHHUs] OTMETKH
« 5» (OTJIMYHO) 15-14
« 4y (xopo1io) 13-12
« 3» (yIOBJIETBOPUTEIHHO) 11-10
« 2 « (Hey/IOBJIETBOPUTEIHHO) menee 10
OtBeTnl
1 Bapuanrt 2 Bapuant
Al |B)3 A)l
<
A2 |B)x> % B x<3
a) xe[-3;5]; 6)-2; 4; B) y> 0 mipu a) xe[-3;4];6)-2; 1;8) y> 0 npu
xe(-2;4); y<0mpu xe[-3;2)u(4;5]; xe[-3,-2)u(L4]; y<0npu xe(-2;1);
A3 D)xXmax = 0,2; Xmin=1; 1) & T mpu MXmax = 2; Xmin = - 1; 1) & T 1pm
xe[-30]u2); ¢ L npu xe[02]U[2;5]; | xe[-12]u[3;4]; ¢ ¥ npu xe[-3-1]U[2;3];
e) Yrant = 6; Y nanm = - 11 e) VYuauo = 2; Y Hanm = - 3,
x) ye[-1:6]; x) ye[-3:2];
A4 | B)1 B) 2)u3)
B |x=#0;x=1,; x#0;x#5;
y=x—4x+3=(x-2)%-1 y=x2—2x+1=(x—1)>
1)xe R; 2) ye[—l;+oo]; 3) dysakums 1)xe R; 2) ye[—0;+ oo]; 3) pynkums obmero
C | obuiero Buza; 4) y > 0 npu Buza; 4) y > 0 mpu Bcex x kpome 1;5) T
Xe(—oo;l)u(3;+oo);y<0np1/1 Xe(ﬁL‘3);5) pu Xe[l;+oo);
& T npn Xe[2;+oo); ¢ ¥ mpu Xe(—oo;Z]; ¢ ¥ mpu Xe(—oo;l];

CamocrositesibHass padora Ne3

Iloka3aTenbHBIE YPABHEHUS] M HEPABEHCTBA.

Hean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOYJaroIIMXCsl.

1 BapuanT

Yacmo A

X
Al. Ykaxure npoMexXyTOK, CoAepkKallluii KOPEHb YpaBHEHUS 2" =8

1) (0); 2) (L2);

X2 +X
A2. Pemite HEpaBEHCTBO 3) >-1

3) (2;3]; 4) (34).




1) xeR; 2) pelLIeHUH HeT; 3) (-10); 4) (=o0;=1)U(0;40).

1" 1
A3. Pemute HEpaBEHCTBO (Ej S @

1) (~o7]; 2) [7;400); 3) [-7+0); 4) (—o0-7].
A4. Peuute ypaBHeHHE 7x+2 -14.7" =5
1)-1; 2) 7, 3) 1, 4)35.

Yacmoe B.

1 x-3
Bl. Ykaxure HanOoibpliee IeI0€ peIIeHHe HEepaBEeHCTBA (_] 216

2

i 3% —4.3+3=0
B2. Haiinute KopHU ypaBHEHUS — U | Eciu nosyduiiv 1Ba KOpHs, TO B OTBETE
BIIMILINATE UX IPOU3BEACHUE, €CIU OJIUH, TO €T0 3alIUIIUTE B OTBET.

Yacmo C.

x-3
C. Haiinute Bce Lienble pelIeHUs HepaBeHCTBa 1 <77 <40,
2 BapHMaHT

Yacmo A.

X
Al. YkaxxuTe NpoMeXyTOK, COIepKallluil KOPEHb ypaBHEHUS 3'=9

1) (0:2); 2) [12); 3) [2:3); 4) (3,4).

A2. Pemmmte HepaBenctso 0,2 < - 0,04
1) xeR; 2) pelieHH HeT; 3) (-10); 4) (=o0;=1) U (0;40).

A3. Pemute HepaBEHCTBO 1 < L
3 243

1) (~wo5]; 2) (~oo81); 3) [5+o0); 4) [-5;+00).
A4. Pemmmrte ypaBHemme 2% —2¥ =120
1)0; 2)3; 3) 12; 4)-3.

Yacmos B.

x—2
B1. Ykaxure HaI/I6OHBIHCC OeJI0C pCUHICHUC HEPAaBCHCTBA (gj > 27.

2X X
B2. Pemure YpaBHEHUSA 5 + 5 - 2 . Ecniv monyuniii 1Ba KOpHs, TO B OTBETE BITUILINUTE UX
Ipou3BeAeHUE, €CIU OJJUH, TO €TI0 3allUIIUTE B OTBET.

Yacme C.

1

_ x-3
Cl. Haiiqure Bce mLenble PEIICHUS HEpaBEeHCTBA 7 <777 <49,



Kpurepum ouenkn

Samanus bamner IIpumeuanue
Al - A4 4 Kaxapiii npaBriibHBIN OTBET | Gayn
B1 -B2 4 Kasxp1it mpaBuiibHBIN OTBET 2 Oaiia
C 3 Kaxplil mpaBrIIbHEIN OTBET 3 Oaia

MaxkcuManbHbIN 0a 3a padoty — 11 6annoB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OTMeTKa Yucs10 62/U10B, HEOOX0AMMOE 11l TOJYYEHHUS] OTMETKH
« 5» (OTJIMYHO) 11-10
« 4y (xopo1o) 9-8
« 3» (yIOBJIETBOPUTEIIHHO) 7-6
« 2 « (HeyIOBJIETBOPUTEIIHHO) MeHee 6
OtBetnl
1 Bapuanr 2 Bapuaunr

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

A2 |1)xeR; 2) peuicHuil HeT;

A3 |x> 7, 2) [T400); x> 5; 3) [5+0);

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

Bl F < - 1, Hanbop1Iee 11710 x < - 1, HauOoJIbIIICE TIETI0C

emenne X =— 1. emenne X = — 1.
B2 |x1=0;x=1;0-1=0 x=0;
C |3<x<5;x=34. 2 < x<5;Xx=2;3;4.

CamocrosiTesibHass padora Ne 4
Jlorapupmuyeckue ypaBHEHUS] U HEpPaBEHCTBA.

Iesan: mpoBepka 3HAHUI W NMPAKTHUUECKUX YMEHHMH OOYyJaroluXcs.

1 BapuanT
Al. Yopoctuts Bbipakenue u Haith x: Ilgx=1g8+2Ilg5-1g10 -1g2
1)10; 2) -1; 3)-10; 4)O0.
A2.Haiinute kopenb ypaBHeHus log2(3x +1) =3

1) 11; 2)1; 3) -10; 4) g .

A3. YkaxuTe nIpoOMeKyTOK, KOTOPOMY IIPUHAJUIEKUT KOPEHb YPAaBHEHUS
logs (4—x)+logs2=1
1)(-3,-1);2)(0;2);3)[2;3];4)[4;8].

A4. Haiinure cymmy kopHeii ypasaenns log , X* = log 5 (9x — 20)
1)-13; 2)-5; 3)5 4)0.

AS. Pemmre HepaBeHcTBO logs(4—-2x) =1



1) (-00;0,51;2) (-0;21;3)[2;+00);4) [ 0,5; +0).

B1. Pemure HepaBenctBo logr(3x+2) = log. (x—1)
2 2 .
1)(1;+0);2)(-0; — 3 1;3)[-1,5 — g]; 4) pelieHui HeT.

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

1) (-10; +00); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. HaiiquTte 4YMCIO ULENbIX OTPULATENIBHBIX PEIICHUH  HEpaBEHCTBA
lg(x+5) < 2-Ig2
1) 5; 2) 4, 3) 10; 4) HY OJTHOTO.

2 BapuaHT
Al. Yopoctuth Beipaxenue u Haita x: lgx=1I1g12-1g3+ 2Ilg7 -1gl4
1)14; 2) -1; 3)-10; 4)0.
A2 Haiinure xopenb ypaBHenus 10Qs5(2x -4) =2
1) 11; 2)14,5; 3) -10; 4) g .
A3. YKaKkuTe MPOMEKYTOK, KOTOPOMY IIPHHA/JICKUT KOPCHb YPaBHEHHUS
logoa (5—2x)—logosa2=1
1) (-05-2);2)[-2;11:3) [ 152];4) (25 +o0).
A4. Haiinute cymmy KopHel ypaBHenus 1g (4x—3)=21gx
1)-2; 2) 4; 3) -4; 4) 2.

AS5. Pemnte HepaBencTBo logs (5 —2x) > 1

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

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

1)(3;t);2) (-00; — % 1;3)[-1,5; — % ]; 4) peuienuii HeT.

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

1) (0,5; +o0); 2)<-oo;—§); 3)(14:2); 4)(057).

C. Haiimute uymcno uenbix pemeHud HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHEUHO MHOTO; 4) HH OJHOTO.

Kpurepun onenkn

3agaHus bannel IIpumeuanue

Al - AS 5 Kaxxapiit npaBuiibHbIN oTBeT 1 Gan




SN

B1 -B2 Kaxpiii mpaBuIIbHBIN OTBET 2 Oasuia

C 3 Kasxiprit npaBuiibHBIN OTBET 3 Oaya

MakcumanbHbIi 0ast 3a paboty — 12 6aJu1oB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OtmeTKka Yucyi0 6a/U10B, HE0OXO0IUMOE /1JIsl MOJTYYeHHSI OTMETKHU
« 5» (OTJIMYHO) 12-11
« 4y (xopomio) 10-9
« 3» (yIOBJIETBOPUTEIHHO) 8-7
« 2 « (Hey/IOBIIETBOPUTEIHHO) MeHee 7
OtBetnl
1 Bapuaunr 2 Bapuaunr
Al |1)10 1) 14
7 2) 14,5
A2 | 4) 3 )
A3 | x =2;[2;3] (3) x =2,1; (2; + o) (4)
A4 |x1 =4; xo =5, 4+5=09; (4) x1 =1, x2 =3, 1+3=4;(2)
AS |x e (-%;0,5] (1) x € (-o;-15) (1)
Bl |xe (1; +o)(1) x e (3; +) (1)
-1;2) 3
B2 xe(CL2E) xe(-oo;—g)(Z)
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 npeodpasoBaHusi BbIPAKEHUId.

Heab: mpoBepka 3HAHUI U NPAKTHUUECKUX YMEHHUH 0O0ydaromuxcs.

1 BapuanT
Al. Beruuciure: sin 30°
1)0,5; 2) 1; 3)?; 4)%.

17
A2. Ha kakoM 3 uepTexeil n306paxén rpadux pysxmm y = COS(X+ E)

Puc 1 Puc 2
N N iy AN
\ \ \ L A A A ;
x —3fn \dn —25/1;/—1: —tfn Y= —05/1:/0 ofr Yk 1;/2:: 2k % 3;/ e ’“\\25"_} Sl ’“\Qs"j Ofm 1“\“_} 2
Puc 4
N AN PN AN )

n -3 \(1\—25}/{11 -1 \{L—OS}/A/U 0.fn \k—ly/h 2.5n \SKS}/




Puc 3

p
§
=
£
El
N,
\
L

/] /]
- - ‘D \Qn_){

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

1)4; 2) -4 3)6; 4) 42
A 4. YupocTtuTte, ucnoib3yst GOpMYyIIbl IPUBEICHHUS: C0oS(m-a)-coS(2m-at)+CoS*a
1) 2cos?a,; 2)1, 3)0; 4)2sin?.

AS. TToctpoiite rpaduk (yHkmmm Y = 3SINX U yKaKHUTE 00JIACTH OMPEICICHUS
U 00JacTh 3HAYCHUH (QYHKIIHH.
A6. Onpenenure 3HaK BeipaxkeHus: Sin110°-cos 110°
1) +; 2)-; 3) 0; 4) HET BEPHOI'0 OTBETA.
B. [Ilo 3agaHHOMY 3HAUYEHUIO TPUTOHOMETPHUCCKOW (DYHKIIMH, HAWUTE 3HAYCHUE

. V4
ctg o, ecnu sin 0=0,8 u E <ao<m.

C. JlokaXuTe TOXKJIECTBO:

2sin® o«
tgo - (cos® ¢ —sin ? o)

=192a

2 BapuaHT
Al. Beruucnure: cos 30°

1)0,5; 2) 1; 3)?; 4)%.

I
A2. Ha kakoM 3 uepTexeil n306paxén rpaduk pyskiun y = COS(X — E)

=+ o+

AN AN i N
\ \ AN \ ) \ ERN | ERN
_alsx - _25,‘/_“ 1 |sa a —051(/'] okn k1 1:/2r: 2Ex B “/ ¥ g 711\\2511_).( —1|5n 711\Q51:}/ 0.fn ln\ﬂ_}( 2fn 3:1\{1(
)4 / )4 /
Puc 1

Puc 2




Puc 3 Puc 4

A3.Haiinute 3HaueHue BeipaskeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) -4 3)6; 4) 42 -
A 4. YopocTtuTte, ucnoib3ysi GopMyIibl IPUBEICHHUS: sin (n-a)-cos(% - a)+Ccos?al
1) 2cos2a; 2)1; 3)0; 4)2sin2q.

AS. Tloctpoiite rpaduk GyHkmmm Y = 1+ COSX M yKaKWTe O0JACTh OMPEACICHUS H O
MHOXECTBO 3HAUCHHWH (YHKIIUU.
A6. Onpenenvre 3HaK BeIpaskeHus: Sin100°- cos 100°.
1)+; 2) -; 3)0; 4)HEeT BEepHOTO OTBETA.

B. [Ilo 3aganHOMY 3HAUYEHUIO TPUTOHOMETPHUECKOW (DYHKIIMH, HAWUTE 3HaUeHue tg a,
T
ecim coS o= 0,8 u E< a<m

C. Jlokaxxute TOXIECTBO:

2cos® o -tga
sin? ¢ —cos? «

Kpurepun onenkn

3amganus Bamisr [Tpumeyanue
Al - A6 6 Kaxapiit mpaBuIbHBIN OTBET 1 Gann
B 2 Kasxnprit npaBmibHBIN OTBET 2 Oaiuia
C 3 Kaxapiii mpaBuiibHBIN OTBET 3 Oania

MakcumanbHbIi 0am 3a padoty — 11 6asiioB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/510B, HEOOXOAUMOE 1JIs NOJYYEeHHS OTMETKH
« 5» (OTIAMYHO) 11-10
« 4y (xoporo) 9-8
« 3» (YIOBIIETBOPHUTEIHHO) 7-6
« 2 « (HeYOBJIETBOPUTENBHO) MeHee 6

OTBeTBI K KOHTPOJIBHOI padoTe



1 Bapuaunr 2 BapuaHnr
Al D05 3) 3
2

A2 | puc4 puc 2
A3 |1)4 3)6
A4 13)0 2)1
AS |xeRyye[-3;3] xe Ryye[0;2]
A6 | 2)- 2) -

3 3

4 4

Hcnonbp3yeM GpopMyIIsl IBOHHOTO yria Hcnonp3yeM GopMyIbl IBOMHOTO yria

CamocrosiTesbHasi padora Ne 6

TpHFOHOMeTpI/I‘IQCKI/Ie YPaBHCHUSA U HEpaBC€HCTBA.

Heab: npoBepka 3HAHUN U NPAKTHUUECKUX YMEHHUH 00Yy4aroIIMXCH.

1 BapuanT

Al. arccosa wuMeeT CMBICI, €CIIH:

a)ac[0:n]; 6)ac[-LA]: B)aE[-g;z

A2. Pemienuem ypaBHeHUs: COS x =0 SBJISIOTCS:

—=]; 1) ae(-11).

a)x:g+2nn,neZ; 0)X=mn,neZ B)X:gﬂtn,nez; r)X=m+2nn,ne”.

A3. Beruncnute: arcsin 0 + arctg V3

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

A 4. YpaBHeHue 2tg x = -3:

J2
F)T

a) HUMECT OOHO PCIICHUC, 6) HC UMCCT PCUICHUA, B) HMECT JIBa PCUICHUA,

') UMeeT 0ECKOHEYHOE MHOXECTBO PEIICHUH.
AS. VpaBHeHHe sinx = NE] HMMEET PEILCHU:
2

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

r)X:(-l)”gﬂtn, neZ.

B. Pemnre ypaBHEHUS:

V3

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

2

C. Pemnte HepaBeHCTBa:




a) sinx 21; 0) cos2x<—2
2 2

2 BapHAHT
Al. arcsina uMeeTr CMBICIL, €CIIU:
T T
a)ae[0;n]; 6)ae[-1;1]; B)ace [-E;E]; r)ae(-1;1).
A2. Peuienuem ypaBHeHUsI COSx = - 1 SBISIOTCA:

a)x:g+2nn,neZ; 0)X=mn, neZ; B)X:gﬂtn,nez; r)X=m+27wn, ne’Z.

A3. Beraucmure: arcos 0 + arctg 1

a)0,5; 0) 1; B)%; r)—.

A 4. YpasHenne Ctgx -4 =0:

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

AS. YpaBHeHHe sin X = > HWMEET PEIICHUS:

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

r)x=(-1)”g+nn,nez.

B. Pemnre ypaBHEHUS:

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

C. Pemmte HepaBeHCTBa:

J2

a) COSX > g; 0) sin2x2—7.

Kpurepun ouenku

3amanus bamer ITpumeuanue
Al - AS 5 Kaxaplii mpaBuibHBIH 0TBET | Gann
B 6 Kaxxaplit mpaBuiIbHBIN oTBET 2 Oasuia
C 6 Kaxxapiii mpaBuIIbHBIN oTBeT [ Oasuia

MakcumanbHbIi 0ast 3a paboty — 17 6asiioB

IIkana nepeBoaa 0a/1J10B B 0OTMETKH



OtmeTKka Yucsao 6a/1510B, HEOOXO0AUMOE IS NOJTYYEeHHUS OTMETKHU
« 5y» (OTJIIMYHO) 17 - 16
« 4y (xoporio) 15-14
« 3» (yIOBJIETBOPUTEIHHO) 13-11
« 2 « (HeyOBJIETBOPUTEIIHHO) Mmenee 11
Oteetnl
1 Bapuaunr 2 Bapuaunr

Al |0) 0)

A2 |B) r)

A3 | B) r)

A4 |1) r)

A5 |B) B)

T 27 T 2z
a)X=t* —+— +4an,ne”Z; Xx=(-1)"= - — +27n,neZ;
) 3t 7N, Ne a)x=(-1) 3 s 7n, Ne
B

0)x=mn+2nn,Nne”Z; B) X=—%+2nn,neZ. 0) x=0+nnneZ; B) X:—%+2nn,nez

a)%+27anXs%”+2m,nez; a)—%+2ﬂnSXS%+27m,n€Z;

6)%+7zn<x<%z+7zn,nez. 6)—%+7mSXS5§+7Zﬂ,n€Z.

CamocrositesibHass padora Ne 7
I[MapajielbHOCTH B NMPOCTPAHCTBeE.

Hean: nmpoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyYaroIIMXcsl.
1 BapuanT

Yposens A.
1.Hanucate 0603HaueHNE NPSMBIX.
2.Hanmcate 0603HaueHHE OTPE3KOB.
3.Hamucats 0003HaueHNE yTIIOB.
4.Hanmcate 0003HaYeHHE TIIOCKOCTEH.
5.CKOJBKO TJIOCKOCTEM MOXKHO MPOBECTH Yepe3 OJIHY MPAMYIO?
6.CKOJIBKO IUIOCKOCTEN MO>KHO IIPOBECTH YEPE3 JIBE MapalIe/IbHbIE IPsIMBbIE?
7.CKOJIBKO IUIOCKOCTEN MO>KHO IIPOBECTH YEPE3 JIBE NEPECEKAIOLINECS NTPsAMBIE?
8. CKOJIBKO TJIOCKOCTEN MOYKHO MTPOBECTH YEPE3 JABE CKPEIIMBAIOIINECS MPSIMBIE?
9. Ilpsimble a U 6 mapajuienbHbl NpsiMoi ¢. Kak pacronoskeHsl Mexxay co00i npsiMbIe a U 67
10./IBe mI0CKOCTH MapajuIiebHbI OTHON TIpsiMoil. [lapaienbHbl Tn OHU MEXKITy CO00M?
11.IInockoctb o ll B, o Xy = a, B X y= 6. UTO MOXKHO cKa3aTh O NPSIMBIX d U 87
12.V tpeyrosibHUKa OCHOBaHHE paBHO 18 cM. Uemy paBHa cpeaHssl JIMHUSA TPEYrojabHUKa?
13.CropoHsl OCHOBaHUs Tparneluuu paBHbl 12cm n 7cM. UeMy paBHa CpeHss JIMHUA Tparneunun?
14.Y naHHOTO YeThIPEXYTOIbHUKA MPOTUBOIIOIOKHBIE CTOPOHBI PaBHBI U NTAPAJUIEIbHBI.
Junaronanu paBusl 15cm u 13 cM. SBisercs nu 4eThIpeXyroabHUK IPSIMOYTOJBHUKOM?

Yposens B.



15. Touku K, M, P, T He nexaT B oaHOHN miockocTu. Moryt nu npsmsie KM u PT nepecekarbcsi?
OTtBer 00OCHOBATE.

16. CxemaTnyHO M300pa3uTh INIOCKOCTh ¢ B BUJE Mapajuienorpamma. BHe ee moctpouts oTpe3ok AB,
HEe MapajenbHbli eil. Yepes koHIbl oTpeska AB u ero cepennny M npoBECTH MapalIesIbHbIE NPSMBIE,
IIEpECEKAIOIINE IIJIOCKOCTh ¢ B TOYKax A1, B1 u Mi. Haiitn nnuny orpeska MM, ecim AA41= 13 M,
BB1=7 M.

Yposens C.

17. Jaubl nBe mapasulesibHbIE TJIOCKOCTH W HE JeXkalias MEXIy HUMM Touka P. JIBe mpsiMble,
MPOXOJIAIINE Yepe3 TOUKy P mepecekaroT OMIKHIO K TOYKe P IUIOCKOCTh B TOYKax A1 u A,

a JaJbHIOK B TOYKax Biu B2 coorBercTBeHHO. Halinure nnuny otpe3ka BiB: , ecnu A1d2 =6 cMm
u PA1: A1B1=3: 2.

2 BapuaHT

Yposens A.

1.Hanucate 0603HaueHne IMI0CKOCTEH.

2.Hamnucate 0003HaU€HHUE TPSMBIX.

3.Hanucats 0603Ha4eHHE YIIIOB.

4.Ha3oBute OCHOBHBIE (UIYpPBl B IPOCTPAHCTBE.

5.CKOJIBKO IJIOCKOCTEN MOKHO IIPOBECTH U€pe3 TPU TOUKU?

6.MoryTr a1 mpsMas M IUIOCKOCTb MMETh JiB€ OOIIME TOYKH?

7.CKOJBKO TJIOCKOCTEM MOXKHO TMPOBECTH 4Yepe3 MPSMYI0 W HE JIekKAI[yl0 Ha HEW TOuKy?

8. CKOJIbKO MOXET OBITh OOIIMX TOYEK Y MPSMOM U TUIOCKOCTH?

9. Bcerna nu 4yepe3 ABe napajljielibHbIE MPSIMblE MOYKHO IPOBECTU IIOCKOCTH?

10.BepHO 111, UTO TUIOCKOCTH MNapajliesIbHBL, €CIU IpsMasd, Jiexallas B OJHOU IJIOCKOCTH, MapajuiebHa
Ipyroi miuockoctu??

11.IInockocts o || B, mpsiMas M JIEKUT B IUIOCKOCTH 0. BepHO 1u, yTO mpsiMasi M napasuienbHa
iockoctu 3?

12.Y TpeyronbHuka ocHoBaHue paBHO 10 cM. Uemy paBHA CpeHsIs IUHUSL TPEYroJIbHUKA?

13.Croponsl 0CHOBaHUs Tparnenuu pasHbl 13cm u 4cM. UeMy paBHa CpeHss JIMHUS Tparennun?

14.BepHo 11, 4TO €Clii JIBE€ CTOPOHBI TPEYrOJbHUKA MapauleIbHbl IUIOCKOCTH 0, TO U TPEThsI CTOPOHA
TPEYroJbHHUKA NapajuieibHa IJIOCKOCTH 0.7

Yposens B.

15. IIpssmbie EN 1 KM He nexar B oaHoil miockoctu. Moryt iu npsimele EM 1 NK' nepecekatbces?
OTtBer 000CHOBATE.

16. CxemaTnyHO M300pa3uTh INIOCKOCTh ¢ B BUJE Mapajuienorpamma. BHe ee moctpouts oTpe3ok AB,
He mnapasuienbHbli eil. Uepes koIl oTpe3ka AB u ero cepeanny M npoBecTy napajiesibHble IpsSMbIe,
NIEPECEKAIOIINE MIJIOCKOCTh ¢ B TOYKax A1, B1 u Mi. Haiitn nnuny orpeska MM, ecmu AA41= 3 M,
BB1=17 m.

Yposens C.

17. Hansl nBe mapajuiesibHble IMJIOCKOCTH W HE Jiexamas Mexay HUMU Touka P. J[Be mpsimbie,
MPOXOSAIINE Yepe3 TOuKy P mepeceKkaroT OMIKHIOI K TOYKe P IJIOCKOCTh B TOYKax A1 u A2,
a JaJbHIOK B TOuYKax Bi u B2 coorBercTBeHHO. Haitnute nnuny otpeska BiB: , ecnu 4142 =10 cm
u PA1:A1B1=2:3.

Kpurepun ouenku

3aganus ‘ bajuib ‘ IIpumeuanue




1-14 14 Kaxaplii npaBuiIbHBIH OTBET 1 Gann
15-16 4 Kasxprit npaBuibHBIN OTBET 2 Oania
17 3 Kaxpiil mpaBuIIbHEIN OTBET 3 Oama

MaxkcuManbpHbIN 0at 3a padoty — 21 6amn

IIkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa

Yucso 6a/1510B, HEOOX0AUMOE LISl TOJTYYEHHUSI OTMETKHU

« 5 (OTIMYHO) 21-20

« 4y (xopouio) 19 - 17

« 3» (YIOBJIETBOPUTEIIHLHO) 16 - 15

« 2 « (HeYIOBIETBOPUTEIIHHO) MmeHee 15

OTtBeThbI
1 Bapuaunr 2 BapuaHnr

1 |A4B,ab a, B, (ABC),..

2 | AB,CD,. AB, ab

3 ZABC, 20, q,1, ZABC, £0,q, 1,

4 a, B, (4BQC),.. TOYKA, TIPsIMasi, MIIO0CKOCTh
S | HUCKOJIBKO OJIHY

6 OJIHY HET

7 |oaHy OJIHY

8 |Hu ogHOU OJIHY, MHOTO, HU OJTHOMI
9  |mapamienpHO na
10 |u ;ga, 1 HeT HET
11 allb na
12 |9cMm ScMm
13 [9,5¢cm 8,5 cMm
14 |Her na
15 | KM ckpeuuBaercs ¢ PT EM ckpemmaercs ¢ NK
16 |10cm 10 c™m
17 |10cm 25 cm

CamocrositesibHass pabora Ne 8

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

Iesan: mpoBepka 3HAHUI W NMPAKTHUUECKUX YMEHHMH OOYyJaroluxcs.

IUTOCKOCTH?

~ N D

1 BapuanT

Yposens A.

Omeembs na npednorcennvle 6onpocwvl. B karxcoom omeeme 060CcHYIl c6010 MOUKY 3peHUs.

1. MoryT 51 cKpeIuBarouecs NpsMble ObITh MEPIEeHUKYISIPHBIMU?

2. Kaxue mexay co0oil 1Be mpsiMble IEPIIEHIUKYISIPHbIE K OJHOM IMIIOCKOCTH?

3. Moryrt 11 6bITh L x oot mmockocTH aBe CTOPOHBI OJJTHOTO TPEYTOJIbHUKA?

4. ITpsimas L k oxHOI 13 JIBYX TEPECEKAIONIUXCs TUIOCKOCTEH, MOKET JIU OHA ObITh Lk Jpyrou

. Ecnn nBe miockoctu L OJTHOM TIPSIMOM, KAKOBBI OHH MEXK]Ty CO00#1?
. CKOJIbKO HaKJIOHHBIX MOYKHO MPOBECTU U3 OJTHOM TOYKH K MIOCKOCTU?
. MoeT 1u yros MeXJ1y NpsIMOM U MIOCKOCTBIO OBITH paBeH 70°?

Yposens B.




Pewwume 3aoauu.
8. [lepexnaguHa AJIUHON 5 M JICKUT CBOMMM KOHIIAMH Ha JBYX BEPTHUKAIBHBIX CTOJ0AaX BHICOTOH 3 M
u 6 M. KakoBo paccTosiHHe MeXIy OCHOBaHMSMHU CTOJIOOB?

9. I3 TOYKM K TUIOCKOCTH IPOBENICHBI JBE HAKIOHHBIC, pABHBIE 5CM U 8§ CM.
[Ipoeknus ogHOM M3 HUX Ha 3 cM Oosble Apyroi. Haliaure mpoeKIuu HaKJIOHHBIX.

Yposens C.
10. Paccrostare oT Touku M 110 Ka)xJAOW M3 BEPIIUH MpaBWIbHOTO TpeyroiabHuka ABC paBHO 4cm. Haiinure

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

B) 6CM;

A 0] B r) 2cM.

2 BapuaHT
Yposens A.
Omeembs na npeodnorcennvle 60npocul. B karxcoom omeeme 060CHYIl c6010 MOUKY 3peHUA.

1. Kak pacnosnioxeHsl Ipyr K Ipyry péopa, BEIXOAIINE U3 OJHOM BEpIIMHBI KyOa?

2. Ecniu ogHa U3 ABYX MapajuieNbHBIX MPSMBIX NEPIEHANKYISPHA K TUIOCKOCTH, OyJIeT JIM BTOpast mpsimas,
TOK€ MEPIEHIUKYIJIAPHA K 3TON TNIOCKOCTH?

3. MoryT 1 6bITh -1 K OJHOI TLIOCKOCTH JIBE CTOPOHBI TPAIICIIHIL?

4. Yro Ha3pIBAIOT PACCTOSHUEM OT TOUKH JI0 IJIOCKOCTH?

5. CKoOJbKO MepneHAUKYISIPOB MOKHO MPOBECTH U3 OJHON TOYKHU K MJIOCKOCTHU?

6. MoxeT JIn epneHIuKYIsp ObITh JUTMHHEE HAKIIOHHOW , MPOBEAEHHOM 13 ITOM K€ TOUKH?

7. MoXeT 1 yroja Mexy MpsIMON U IJIOCKOCTBIO ObITh paBeH 120°?7

Yposens B.

Peuwiume 3aoauu.

8. Kakoif AnMHBI HYXXHO B3ATh INEPEKJIAAMHY, YTOOBI €€ MOXHO OBLIO MOJOXKHUTh KOHIIAMU Ha JIBE
BEPTUKAIBHBIC OMOPHI BBHICOTOW 4 M U 8§ M, IOCTAaBIICHHbIE HAa PACCTOSHUU 3 M OfHA OT JAPYrou?

9. 3 TOYKM K TJIOCKOCTH TPOBEJEHBI JIB€ HAKJIOHHBIE, OJJHA M3 KOTOPHIX Ha 6 CM JIJIMHHEE ApYrou
[Ipoexunu HakIOHHBIX paBHbI 17 cM u 7 cM. HaliquTe NMWMHBI HaKJIOHHBIX.
Yposens C.
10. Paccrosinue ot Touku K 10 kaxkaoii u3 BepiinH kBaapata ABCD pasuo Scm. Haiinure paccTosiHEE OT TOUKH

K mo mnockoctu ABC, ecmm AB =3 V2 em.
K a) 4 cMm;

B 6)4\/§CM;

B) 2cM;

D C r) /34 cm.

Kpurepun onenkn

3aganus ‘ bajuib ‘ IIpumeuanue




1-7 7 Kaxaplii npaBuiIbHBIH OTBET 1 Gann
8-9 4 Kasxnprit npaBuiibHBIN OTBET 2 Oaiia
10 3 Kaxaplii mpaBriIbHBIN OTBET 3 Oaina

MaxkcuManbHbIi 0at 3a padboty — 14 HaLioB

IIkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 6a/1510B, HEOOX0AUMOE LISl TOJTYYEHHUSI OTMETKHU
« 5 (OTIMYHO) 14 - 13
« 4y (xopouio) 12 -11
« 3» (YOBJIETBOPUTEIIHHO) 10-9
« 2 « (HEYIOBJIETBOPUTEIBHO) MeHee 9
OTtBeThbI
1 Bapuaunr 2 BapuaHnr
1 nia 1
2 | 2
3 HET na
4 HET JUTMHA TICPIICHINKYISpa
5 | OfHY
6 MHOECTBO HET
7 |nma HET
8 4 m SM
9 Scmu 8 cm 17cmm 23 cMm
10 |r)2cwMm a)4 cMm

CamocrositesibHass padora Ne 9
Koopaunarsl B mpocrpancTBe. [lelicTBUS HAJl BEKTOPaAMMU.

Hean: nmpoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyJaroIIMXcsl.

3anoJiHUTEe NMPOMYCKH.
1. BekTopoM Ha MJI0CKOCTH Ha3bIBAETCH ...

2. BexTop u3obpaxaercs ...

3. Moaynem BeKTOpa Ha3bIBAETCH ...

1 BapuanT
Yposens A.

4, Z[Ba BCKTOpPA B IIPOCTPAHCTBC HA3BIBAIOTCS IMPOTUBOIIOJIOKHO HAIIPABJICHHBIMU, €CJIN ...

5. IIpu yMHOKE€HHH BEKTOPA HA YUCIIO ...
6. /IBa BEKTOpa CUMTAIOTCS] PABHBIMHU, €CIIH ...

7.HyneBoi BEKTOp KOJIIMHEAPEH

8. Haiinure koopAMHATHI BEKTOpA 2 eom A(S

9.J1aHBI BEKTOPBI 2 {3:1;-2} u—{1;4-3}.

10.{anbr Touku A (0;0;2) uB (1;1;-2). Ha
touek A u B. Touka O — HagaJio KOOpIMHAT.

BEKTOPY.

Yposens B.

-1;3)u B(2;-2;4).

HaﬁnHTe‘ - —
2 c

ocu OY maitnute Touky M ( 0; y; 0), paBHOYAANEHHYIO OT




Yposens C.
11. SIBASIFOTCS JTX BEKTOPBI i E KOLTUHedDHBIMU ecm A(5;-1;3) ,B(2;-2;4),C(3;1; -2),E(6;1;1)?

YpoBens A.
3anoJiHUTE MPOIYCKH.
1. BekTOpoM B pOCTpaHCTBE HA3bIBACTCH ...

2. Bextop o6o3Hauaercs ...

3. InuHOM BEKTOpa HA3bIBACTCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3bIBAIOTCS OJIMHAKOBO HAINPABJICHHBIMU, €CIIH ...
5. 5 TOro, 94TOOBI CIOXKUTH J1Ba BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOpOM Ha3bIBACTCH ...

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

Yposens B.

8.HaiiquTe KOOpAMHATH BEKTOPA i C(6;3;-2) u D(2;4;-5).

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

-
2 2h

10. Janst Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ maitnure Touky M ( 0; 0; Z), paBHOYnan€HHYIO
or Ttouek A u B. Touka O — Hayasio KOOpAMHAT.

Ypogens C.

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

4

Kpurepun onenkn

3amanus base [Tpumeyanue
1-7 7 Kaxapiii mpaBuIbHBIN 0TBET 1 Gann
8-10 6 Kaxxaplii mpaBuIIbHBIN OoTBET 2 Oasuia
11 3 Kaxxaplii mpaBuIbHBIN 0TBET 3 Oaia

MakcumanbHbIi 0ast 3a paboty — 16 0assioB

Ikana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /IS NOJTYYCHHUS OTMETKH
« 5» (OTIAMYHO) 16 - 15
« 4y (xoporo) 14 - 13
« 3» (yIOBIIETBOPUTEIHHO) 12-10
« 2 « (HEYIOBJIETBOPHUTEIHHO) Menee 10
OtBeTnI
1 Bapuanr 2 BapuaHnr

1 HaIlpaBJIEHHBIN OTPE30K HaIlpaBJICHHBIN OTPE30K

2 a,— a,—

3 JUTMHA BEKTOPA JUIMHA OTpe3Ka




4 KOJUTMHGAPHBI W WX HAMpABJICHUS HE WX HANpPaBJICHUS COBMAIAIOT
COBITAJIAIOT
5 Ha 3TO YHCIIO YMHOKAIOTCSI KOOPMHATHI CJIOKUTh UX KOOPUHATHI
BEKTOpa
6 OHU COHAIpPABJICHBl M UX JUIMHBI PABHBI BEKTOp, Y KOTOPOT'O HA4ajI0 M KOHEI]
COBIAJIAIOT
7 Tr060My OHHU JIeXKAT Ha MapaJuIeIbHbIX WM Ha OJTHOU
PSIMOI
8 | AB={-3-11} CD={-41-3}
9 | 20— ={5-2-1}2b ~c]=v30 a -2b = {-1-5,10}|a —2b=+126
10 |M(0;1;0) M (0; 0; -1)
11 |He KOoJUTMHEApHBI KOJUTHHEAPHBI

CamocrositeibHas padora padora Ne 10
IIpousBoaHas.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH OO0ydaromuxcs.
1 BapuanT

Yposens A.
Al. Haiinure f *(4), ecan f(x) = 4+/x 5.
1) 3; 2)2;  3)-1; 4) 1.
A2. YKaxuTe nponsBoanylo GyHkimmu (X)=X’ +COSX.

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

X
A3. YpaBHeHHe KacaTeabHON K rpaduky QyHKIUN Y= 2
X+

B TOYKE C a0CIUCCOM X0 = -3 HMEET BU/I:

1) y=7x+13; 2) y=7x+15;  3) y=-7x+15; 4) y=-Tx+13.

A4. Teno ABMKETCS 0 MPSIMOM TaK, 4TO paccTosiHuE S (B METpax) OT HEr0 A0 TOYKH B 3Toii mpsmoii
M3MeHsieTcs 1o 3akoHy S(t)=3t* —12t+7 (t—Bpems aBIKeHMS B ceKyHIax). Uepes CKOIBKO CEKYHT

IMOCJIC HavYalla IBUKCHUS MIHOBCHHAA CKOPOCTH TCJla 6y)ICT paBHa 72 M/C.
1)16;  2)15;  3)14; 4) 13.

Yposens B.
B5. Ha pucynke m3o0paxéH rpaguk npousBoaHOW Hekoropod ¢ynkumum Y= f(X),3amaHHoil Ha
npomexyTke ( - 3; 3). CKoIbKO TOYeK K MaKkCHMyMa HMeeT Gynkust  f (X) Ha 3TOM poMexyTKe?

IREL SN RN

1
1

/\ i

T

B6. Haiinure yrinoBoil ko3¢ ¢unueHT kacaTenbHOil K rpaduky QyHKumum Y =x"—2x*+3x-13 s
Touke X, =—1.

B7.Haiimute npoussonmbie dymkumit:  a) f(x)=(7x+ 4)5 ; 6) Y= 3e™ +2sin X.

Yposens C.



o 2
C8. Haiijute CymMMy TAaHI€HCOB YIJIOB HAKJIOHA KacaTelbHbIX K mapabone Y =X —9 BToukax

nepeceueHus mapaboisl € OChIO abcuucc.

2 BapuaHT
YpoBens A.

Al. Haitnure f *(16), ecim f(x) = 8/x — 3.
1) 3; 2)2; 3)-1; 4) 1.
A2. Ykaxure npousBoanylo dynkmun g(X)=x> — sin X.

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

. X .
A3. YpaBHeHHE KacaTeIbHOU K rpaduky QyHKIuU Y= > B TOYKE C abCLUCCOM X0 = -3 UMEET BUI!
X+

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

A4. Teno ABMXKETCA MO MPSAMOM TaK, YTO PACCTOSHUE OT HAdaJIbHOW TOYKU M3MEHSETCS 110 3aKOHY
S(t)=t+0,4t*> —6 (m), rae t— Bpems aBuKeHHS B ceKyHaax. Haifnure ckopocts Tena depes 10

CeKyH]] IOCJIC Hayaua BHKCHUS .
1) 10; 2)9; 3)8; 4)7.
Yposens B.
B5. Ha pucynke n3o0paxéH rpapuk mpou3BoaHOW Hekoropod ¢ynkuuu Y= f(X),3amaHHOil Ha

npomexyTke ( - 2; 2). Ckonbko Touek MuHUMyMa umeet ¢pyHkims f (X) Ha 3TOM mpomexyTke?

ILENT NN

Sy

B6. Haiiiute yrinoBoit Ko3(pUIMEHT KacaTelbHOW, NMPOBEAECHHON K rpaduxy
dyrxim y = X° + 2X* + x* +1 B Touke X, =1.

B7.Haiinure npousBoanble QyHKUUU : a) f(x)= (4X + 7)3; 6) Yy =X-1tg3X.

Yposens C.
o 2
C8. Haiinute cymmy yrioBeix Kod(QUIMEHTOB KacaTenbHbix K mapabone Y =X —4 B Toukax
nepecedeHus: mapaboyibl ¢ OCblO alCITHCC.

Kpurepun ouenku

3amanus bamer ITpumeuanue
Al - A4 4 Kaxapiii npaBuiIbHBIN 0TBET 1 Gann
B5 - B7 6 Kaxxapiii mpaBuIbHBIN OoTBET 2 Oasuia
C8 3 Kaxip1ii mpaBuiIbHBIN 0TBeT 3 Oansa

MakcumanbHbIi 0ast 3a paboty — 13 6aJu10B

Ixkana nepeBoaa 0a/1J10B B OTMETKH

Otmerka \ Yucso 62,5108, HE0OXO0AMMOE /ISl MOJYYCHHS OTMETKH




« 5» (OTIMYHO) 13-12
« 4y (xoporio) 11-10
« 3» (yIOBJIETBOPUTEIHHO) 9-8
« 2 « (HeyIOBIIETBOPUTEIHHO) MeHee 8
OTtBeThbI
1 Bapuaunr 2 Bapuaur
Al |1(4) 1(4)
A2 | 2x—sinx (2) 2x — COSX (2)
A3 |y=7x+15(2) y=5x+21 (4)
A4 |t=14c(3) V(10) =9 m/c (2)

B5 1 Touka, xmax = 1,8 1 Touka, xmin=20
B6 k=-7 k=16
35(7x + 4)*; 6) 9e% + 2cosx
py |3 *4L0) a) 12(4x + 7Y% 6) tgdx + 3?3
cos? 3x

C8 | tga1+1tgaz=6+(-6)=0 tgon +tgap =4+ (-4) =0

CamocrosiTesibHast padora Ne 11
HccnenoBanne PpyHKUMHM ¢ NOMOIUBIO NMPOU3BOJIHONM.

Heab: npoBepka 3HAHUI U NPAKTHUUECKUX YMEHHUH 00ydaroluxcsl.
1 BapuanT

Yposens A.
Al. CKONBbKO HHTEpBATIOB yObIBaHMA HMeeT GyHKIHA f{x) = x° — 3x?
A.1. b2. B.3. TI.HuonHoro
A2. CKOJIBKO KPUTHUECKHX TOUEK UMeeT GyHKIms f{x) = x° — 9x? + 15x?
A.2. b.1. B.3. T.Hu onnon
A3. 3Hauenue pyHKIUM Y =— x> +4x+2 BTOYKe MAKCHMyMa paBHO...
A.0. Bb.2. B.6. I'S.
Ad. Touxkoit Makcumyma yskuun f(x) = 16x° + 81x> — 21x -2 sBmgercs...
A.—-1. B35 B.-3. TI.-35.

Yposens B.

B5. lana ¢ynxmma  f(X) = x> — 3x — 6. HaiiuTe mpoMeXyTKH BO3pAacTaHHA M YOBIBaHHS (DYHKITHH.

Yposens C.

C6. VccnenyiiTe C IIOMOIIBIO IPOM3BOMHON (yHKIHIO  f{x) = x° — 3x?

2 BapuaHT
Yposens A.

Al. CKonbKo MHTEpBAIOB BO3pacTaHhs uMeeT GyHKmus f{x) = x° — 3x%?

—9x m moctpoiite e€ rpaduk.



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

A2. CKOJIbKO KPUTHYECKHX TOueK uMeeT GyHKIms  f(x) = x° — 6x? + Ox
A.Huopnoi. b.3. B.1. T.2.

A3. 3nauenue ¢pynxium y = 2x% - 8x+ 11 BTOUKE MHUHMMYMa PAaBHO...
A.0. B.S5. B.2. T'3.

Ad. Touxoit Munumyma  (ysakmun f{x) = 16x° + 81x?> —21x— 5 saBnsgercs...

A.%. b2,5. B.-3. TI.-1.

Yposens B.

B5. lana ¢ynxmuma  f(x) = x® - 3x + 2. HaiifuTe HOpoMeKyTKH BO3PACTaHHS M YOBIBAaHHSA (DYHKIWH.
Yposens C.

C6. VccnenyiiTe ¢ MOMONIBIO TPOM3BOMHOH GyHKIWMIO f{x) = x*> —3x + 1 u mocTpoiite €& rpadux.

Kpurepun onenkn

3ananus basbl [Tpumeuanue
Al - A4 4 Kasxp1it npaBuiibHBIN OTBET 1 Oamn
B5 2 Kasxxnip1it npaBmiibHbBIN OTBET 2 Oaiuia
C6 3 Kasxp1it mpaBuIbHBIN OTBET 3 Oaiia

MakcumanbHbIi 0asut 3a paboty — 9 6au10B

Ikana nepeBoaa 6a/1JI0B B OTMETKH

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl NOJYYCHHS OTMETKH
« 5y (oTM4HO) 9-8
« 4y (xopo1o) 7-6
« 3» (YIOBIIETBOPHUTEIIHHO) 5-4
« 2 « (HeYZOBJIETBOPUTEIBHO) MeHee 4
OtBeTbl
1 Bapuanr 2 Bapuant
Al | Al B.2.
A2 | A2 r.2.
A3 | B.6. I'3.
I.-3,5. 1
A4 A=,
8
BS & T mpm Xe(—oo;—l]u[l;Jroo); ¢ ¥ mpu & T mpu Xe(—oo;—l]u[l;Jroo); ¢ ¥ mpu
xe[-11]; xe[-11];
Ay Ay
C6
3 / R 1,5 R
- 2/ -1 5 T ox X
-1,25 X

Vi



CamocrosiTesbHas padora Ne 12
IlepBooOpa3nas ¢pynkuuu. UHTErpas.

Iesb: nmpoBepka 3HAHUN W NPAKTHUUECKUX YMEHHMH OOYyYarolIuXcs.
1 BapuanT

YpoBens A.
Al. . Beluuciaure HUHTErpa:

2 j—dx
3x? +x—4)dx; 6 .
@ [GX+x—a) R RV

A2. lna dyaxmum f(X) = 3sin X nHaiiaure:
@) MHOXXECTBO BCEX IEPBOOOPA3HBIX;

7T
0) nepBooOpasHyto, rpaduK KOTOPOH MPOXOAUT yepe3 Touky M ( E :0)

A3. Beruncnure, cieiaB mpeaBapuTEIbHO PUCYHOK, IUIOMAAL (DUTYpBI, OTPAaHHYCHHOW JTHHUSIMU:
y=0,5x2,y=0,x:2,x=0.

Ad4. Jlokaxure, uto pyHkuust F sBisiercss nepBooOpasHoit it ¢ynkumu f(X) Ha npomexyTke
(-o0;4w),ecmn Fx)=x3—-4, f(x)=3x2

Yposens B.

3
BS. Bolumciute uHTerpa J-[X2 +(x— 3)2] dx
0

Yposens C.

C6. Haiiute momans (Urypsl, orpaHMUEHHON THHUAME Y = 6x —x° u y = 2x.

2 BapuaHT
Yposens A.
Al. . Beluucinure HUHTErpa:
2 T dx
9 [(4x® —x+5)dx; 6) =
1 —2 20

A2. JIns yuxmuu f(X) = 2C0S X HaiiauTe:
a) MHOKECTBO BCEX IMEPBOOOPA3HBIX;

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

A3. BoruncnuTe, cienaB MpeiBapuUTeIbHO PUCYHOK, IUIOMAAb (UTYphl, OTPAHUYEHHOW JIMHUSAMHU:
y=2x%y=0,x=3,x=0.

A4, JTokaxwure, uto pyHkuuss F sBrusercs mnepBooOpasznHod s ¢ynkuun f(X) Ha mpomexyTtke
(-o0;40), ecmn Fx)=2x—-x%, f(x)=2-2x.

Yposens B.



3
BS. Beruncnute uaTerpan I[Xz +(1- X)Z] dx
0

Yposens C.

2

C6. Haiinure ruiomanb GUrypbl, OrpaHUYEHHOW JIMHUAMU Yy =-6x—x° U y= - 2x.

Kpurepum oneHK KOHTPOJbHOMH PadoThI

3anaHus baiel IIpumeyanue
Al - A4 6 Kasx b1t npaBuibHBIN oTBEeT 1 Oamn
B5 2 Kaxp1ii mpaBmIIbHBIN OTBET 2 Oasuia
C6 3 Kasxp1it mpaBuIbHBIN OTBET 3 Oayia

MakcumanbHbIi 0a 3a padory — 11 6asiioB

Ikana nepeBoaa 0a/1Ji10B B OTMETKH

Otmerka Yucso 6a/10B, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (OTJIMYHO) 11-10
« 4y (xopo1io) 9-8
« 3» (YIOBJIETBOPHUTEIIHLHO) 7-6
« 2 « (HeyIOBJIETBOPUTEIIHHO) MeHee 6

OTBeThI K KOHTPOJIbHOI padoTe

1 Bapuanr 2 Bapuaunr

Al | a)4,5;6) g a) 18,5; 6) —g

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

Seur = 18 €.
A3 | Spur = %KB.CI{. ¢ KB.€Jl

A4 | F(x) sBisercst nepBooOpaszuoit 1s f (X) F(x) siBnsiercst mepBooOpazHoi st T (X)
B5 |18 12

2 2
C6 |Spur= 10§ KB.€Jl. Sepur = 105 KB.€E]L.

CamocrositeibHas padora padora Ne 13
IInomanu noBepxHocTeli MHOIOrpaHHHMKOB.

Hean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOYJaroIIMXcsl.
1 BapuanT

Yposens A.
Al. Boibepute BepHOE yTBEpKICHUE
a) mapajJiesienuIe]] COCTOUT U3 IECTU TPEYroJIbHUKOB;
0) MPOTUBOMOJIOKHBIC TPAHU MMapajUIeNeNuIie/Ia UMEIOT OOIIIYIO TOUKY;
B) IMAarOHaJIM MapajuIeNIeNNIEe a IEPECEKAIOTCS U TOYKOM NepeceueHus AEATCS MOIOJIaM.
A2. KonnuaecTBo pebep 11ecTUyTroIbHON PU3MbI
a)18; 6)6; B)24; 1r)12; p)lS.



A3.HaumeHbliiee 4ncio rpaHel Ipu3Mbl
a)3; 06)4; B)S; 1)6; 1M)09.

A4. He siBnsieTcst NpaBUIbHBIM MHOTOTPaHHUKOM
a) MpaBWIBHBIA TeTpadap;, ©O) mpaBwiIbHAs NpU3Ma; B) MPABWIBHBIA JOJCKAdp; T) MPaBUIbHBIN
OKTa3JIp.

AS. Beibepure BepHOE YTBEpKICHUE:

a) BBIMYKJIBIH MHOTOTPAHHHK HA3bIBACTCS MPABWIBHBIM, €CIU €r0 TPaHH SIBISIOTCS MPaBUIBLHBIMU
MHOTOYTOJIbHUKaMU C OJIHUM U TEM K€ YHUCJIOM CTOPOH M B Ka)XJOH BepIIMHE MHOTOTpaHHHMKA
CXOIUTCS OIHO U TO K€ YHCIIO pedep;

0) mpaBWIIbHAS TPEYTOJIbHASI MUPAMUIA U IPABUIIBHBIN TETPasIp — 3TO OJHO U TO XKE;

B) TUIONIA(hb OOKOBOI MOBEPXHOCTH MUPAMUJIBI paBHA IPOU3BEICHHUIO NIEPUMETPA OCHOBAHMSI HA BBICOTY.

A6. Boicota 60KOBO# I'paHu MPaBUIBLHON MUPAMHU/IBI, TPOBEICHHAS U3 €€ BEpIINHbI, HA3bIBACTCS
a) TMaroHaJblo; 0) MeauaHoW; B) armoOEeMOi.

A7. Jlnaronanb MHOTOTPaHHUKA — 3TO OTPE30K, COETUHSIOLINN
a) MoOBIe JIBE BEPIITMHBI MHOTOTPAHHKKA; 0) /B BEPIIMHBI, HE TIPUHAJICKAIINUE OJTHOM IPaHH;
B) JIB€ BEpUIMHBI, IPUHAAJICKAIINE OJJHON IPAHU.

Yposens B.

B8. Haiinure nuaroHanu mpsiMOYroJIbHOTO MapajulesenuIiea, eciid CTOPOHBbl €ro OCHOBAaHUSA 3 cM,
4 cM, a BbicOTa paBHa 10 cm.
Yposens C.

C9. B mpaBWIIbHON 4YeTHIPEXYTONBHONH MHpPaMUAE CO CTOPOHOM OCHOBaHUS 8§ M, OOKOBas TpaHb
HAKJIOHEHA K IUIOCKOCTH ocHoBaHHs mox yriom 60 . Haiinure:
a) BBICOTY NMUpaMUbl; 0) Miomaab OOKOBOM MOBEPXHOCTH.

2 BapHaHT
Yposens A.
Al. BpiGepute BepHOE yTBEpXKIEHUE
a) TeTpa’p COCTOUT U3 YEThIpEX MapaIeIOrPaMMOB;
0) OTpEe30K, COeAMHSIOLINI MTPOTUBOIOIOKHBIE BEPIINHBI apajliesIenue/1a, Ha3bIBAETCS €ro
JaroHaJblo;
B) MapaJulesienuIie] UMEeT BCero 1mecTh pedep.
A2. KonnuecTBo rpaHeil MeCTUYroJIbHON MpPU3MbI
a)6; 6)8; B)10; 1)12; 1) 16.
A3.Haumenbliee yucno pédep mpu3Msl
a)9; 6)8; B)7; 1)6; m)S5.
A4. He sBnsieTcst npaBUIbHBIM MHOTOIPAaHHUKOM
a) IpaBUWJIbHBIN TeTpasap; 0) MpaBUIBHBIN 10/1€KadAp; B) MPaBUIbHAS MUPAMUIA; T') MPABUIIbHBIN
OKTadIIp.
AS. Boibepute BepHOE YyTBEpKIEHUE:
a) IPaBUJIBHBIN T0JIEKadIp COCTOUT U3 BOCBMU MPABUWIBHBIX TPEYTOJIbHUKOB,;
0) MpaBWIbHBIN TETPAdIp COCTOUT U3 BOCHMHU NPABUIbHBIX TPEYTOJIbHUKOB;
B) IIPaBUJIBHBIM OKTa’Ap COCTOUT U3 BOCBMU NPABUIILHBIX TPEYTOJbHUKOB.
A6. Anopema — 310
a) BBICOTa MUpaMuIbl; 0) BeIcOTa OOKOBOM IpaHu MUPaMUIBL;
B) BbICOTa OOKOBOM I'paHU MPAaBUJIbHOM MUPaMUIBI.
A7. YcedueHHas nupamuia Ha3bIBAaeTCsl MPABUIILHOMN, €CIIN
a) ee OCHOBaHUS — MIPaBUJIbHbIE MHOTOYTOJIbHUKH;
0) OHa MoJydeHa CeYeHHEM NMPaBUIbHOM MUPaMU/IbI JIOCKOCTBIO, TapaJljIeIbHOH OCHOBAHUIO;
B) ee OOKOBBIE T'PAaHU — MIPSIMOYTOJIbHUKH.

Yposens B.



B8. Haiinute 60koBO€ peOpo MpaBUIBLHOM

YETBIPEXYTOILHOMN, MUPAMUJIbL, Y KOTOPOU CTOpPOHA

OCHOBaHMSI 8 M, a BbIcOTa paBHa 10 M.

Yposens C.

C9. B npssMoyroiibHOM TapajuiesienuIie/lc CTOPOHbl  OCHOBaHUS S M W 12 M, a nuaroHalb

napajieNienuieaa HakJIOHeHa K IUIOCKOCTH ocHoBanus 1oj yriom 30 °. Haiinure:

a) BBICOTY Mapajuiesienumnena; ©0) riomaas OOKOBOW MOBEPXHOCTH.

Kpurepum oneHK KOHTPOJIbHOMH PadoThI

Samanus bamner [Ipumeuanue
Al - A7 7 Kaxapiii npaBriibHBIN OTBET 1 Gayn
B8 2 Kaxpiii mpaBrIIbHEIN OTBET 2 Oasuia
C9 3 Kasxprit npaBuiibHBIN OTBET 3 Oaya

MaxkcuManbHbIi 6ai 3a paboty — 12 6ayioB

Ikana nepeBoaa 0a/1Ji0B B OTMETKH

Otmerka Yucso 6a/10B, He0OX0AUMOE /ISl NOJYYeHHUS OTMETKHU
« 5» (OTJIMYHO) 12-11
« 4y (X0por1Io) 10-9
« 3» (YIOBIIETBOPUTEIIHHO) 8-7
« 2 « (HEeyJOBJIETBOPHTEIIHHO) MeHee 7
OTBeThI
1 Bapuanr 2 Bapuant

Al |B) 0)

A2 |a)l8 0) 8

A3 | B)S a)9

A4 | 6) B)

A5 | a) B)

A6 | B) B)

A7 |6) 0)

B8 |5+5m V132 M

- . - 2
co | 43 M; S5, =128 M he 1343 s, = 4423J§ 2

CamocrositeibHass padora Ne 14
Ilnomaau nmoBepxHOCTell Tesl BpalleHUs.

Hean: mpoBepka 3HAHWUN M MPAKTHYECKUX YMEHUU OOYJaroIIMXCsl.

1 BapuanT

Yposens A.

[ToaTBEpAUTH UM ONPOBEPTHYTH CIEAYIOIINE YTBEPKICHMUS.

Al.Ilpu BpameHny NpsIMOYTrOJIbHUKA OKOJIO CTOPOHBI KaK OCH IOJIY4aeM LHJIMHID.
A2.0Tpe3KkH, COEOUHSAIOUIME BEPIINHY KOHYCAa C TOYKAMH OKPY)KHOCTH OCHOBAHMsI HA3bIBAIOTCS




o0pa3yromuMu KOHYCa.
A3. OceBbIM CEYEHHEM IMWIMHApA SBISETCS TPEYrOJIbHUK.
Ad4. Beicota nunuHApa (MpsSMOro) Oobine o0pa3yromei.
AS. Ilpu BpamieHu# NoJykKpyra BOKpyr  €ro AuaMeTpa Kak OCH MOJy4aeTcs  Iiap.
A6. Ilnomaap MoJHOW NOBEPXHOCTH HUIMHpPA BeIUUCsAeTcs mo Gopmyne S =2 7 (r+h), rue r —pamuyc
UIMHApa, N-BbICOTA IMITMH/IPA.

Yposens B.
B7. Beicota munuHapa paBHa 4 M, pacCTOSIHUE MEXKIY OCbIO UMIMHApPA W TapaulebHON e

IJIOCKOCTBIO CEUEHHMS PaBHO 3 M, a IUIOMIaAb Ce4YeHus 32 M2. Haiiure 1moiomans GOKOBOM
MMOBEPXHOCTH ITWJIMHJIPA.
B8. Bricota konyca paBHa 12 M, a oOpasyromas 13 M. Haiiaure miomans OceBOro ceueHHsl KOHYca.

Yposens C.
C9.ITnomans cedeHus, He MPOXOAANIETO 4epe3 LEHTp Imapa, paHa 167 Mm% Haiimurte mmomans

NOBEPXHOCTH MIapa, €CIHM PACCTOSHHE OT IICHTpa Iapa 0 CEKYIIeH IUIOCKOCTH PaBHO 5 M.

2 BapHMaHT
Yposens A.
[TonTBepAUTH WM ONIPOBEPTHYTH CIACAYIOUINE YTBEPKICHUS.

Al.Ilpu BpaleH!H MPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT €ro KareTa Kak OCH IOJydaeM KOHYC.

A2.0Tpe3kH, COEIUHSIOLUIUME COOTBETCTBYIOIIME TOUKHU OKPYXHOCTEH KPYIOB HAa3bIBarOTCS
00pa3yoKUMy  HUIMHApA.

A3. OceBbIM ceEu€HUEM KOHYCa SBJIAETCSA TPSIMOYTOJIbHUK.

A4. BeicoTa KOHyca paBHa O0Opa3yHOIICH.

AS. Ortpe3ok, COeUHSIOMNM JIB€ TOYKHU ITIAPOBOM MOBEPXHOCTH U MPOXOIAIIMN Yepe3 IIEHTP IIapa,

Ha3bIBAETCS IUAMETPOM Ilapa.
A6. Bce oOpa3zyromiyie IMIMHAPUYECKOW MOBEPXHOCTH IMapalljieNIbHbl IpYr APYTY.

Yposens B.
B7. Ilnomaas 60koBOi TOBEPXHOCTH IMIMHApa paBHa 60w M2 a paamyc ocHoBamus 5 M. Haiimure

JUIMHY oOpa3syomei IWInHApa.
B8. Paquyc ocHoBaHus KoHyca paBeH 12 M, a oOpasyromas 13 M. Hailigute niomaabs oceBoro
CEeYeHUsl KOHYca.

Yposens C.
C9. Pagnyc cdepor paBeH 13 M, a paccTosiHue OT €€ IEHTpa [0 CEKYIIeH IUIOCKOCTH PaBHO 5 M.

Haiinute uMHY OKpYXXHOCTH CEUEHMs CQephl.

Kpurepun onieHKkn KOHTPOJILHOH PadoThI

3amanus bamer ITpumeuanue
Al - A6 6 Kaxapiii mpaBuiIbHBIN OTBET 1 Gann
B7 - B8 4 Kaxxapiii mpaBuIIbHBIN OoTBET 2 Oasuia
C9 3 Kaxip1ii mpaBuiIbHbIN oTBeT 3 Oasa

MaxkcumanbHbIi Oani 3a padoty — 13 6ajioB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

Otmerka Yucso 6a/510B, HEOOX0AUMOE /IS NOJYYEeHHUS OTMETKH

« 5» (OTJIIMYHO) 13-12




« 4y (xoporio) 11-10

« 3» (yIOBIETBOPUTEIHHO) 9-8
« 2 « (HEeYTOBIETBOPUTEIIHHO) McHee 8
OTBeThI
1 Bapuaunr 2 Bapuanr
Al na na
A2 | na JIa
A3 | na HET
A4 | Her HEeT
A5 | nma a
A6 | Her na
B7 |40m m? 6 M
BS | 60 mM° 60 M?
C9 |161nm? 247 m?

CamocrosiTesibHas padora Ne 15
O0BbEMBI MHOTOTPAHHHUKOB.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHUN OOYYaroIIUXCS.

Yposens A.

Al. Kakoit He MOXeT ObITh ITpu3Ma’?

A. Tlpsmoit; b. Haknonnoii;  B. IIpaBunbHOI; I'. Yceuennoi.
A2. Kakas ¢opMmysa UCHOIB3YeTCsl Ul BBIUMCIIEHUS 00beMa Npu3Mbl, rae R — paauyc ocHoBaHus,

H — BbIcoTa:
1 1

A 3SwHi B R*H ; B. S, H: I gH(S+Sl + sslj.
A3. HazoBure, kakas ¢urypa He BJIS€TCS IPaBUIbHBIM MHOTOIPaHHUKOM.

A. Ky6; b. Jonexasap; B. Oxkrasgp; I'. [Tapamenenumnen.
Ad4. Pebpo kyba paBHO 2 cM. Beraucnure cymmy IiuH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
A5, TTnomass rpann Kyba paaa 16 cM 2. Beranciure ero ooseM.

A. 24 CM3; B. 48 cm®; B. 56 CM3; .64 cm®.

A6. CymiecTByeT Jid Ipu3Ma, y KOTOPOH TOJIBKO OJHO OOKOBOE pedpo MepreHANKYISIPHO OCHOBAHUIO?
A. lla; b. Her.

Yposens B.

B7. U3 Bepmmubl B kBagpata ABCD co cTopoHOW 6 CM K €ro IUIOCKOCTH IPOBEIEH
nepnenaukymsip BK. Haiinure o6vém nupamuasl, ecnmu AK =10 cwm.

B8. OcHOBaHMEM TPU3MBI SBJIAETCA MPAMOYTONBHBIA TPEYrONBHUK ¢ ocTphiM yriaoMm 60° u kaTetoM,
NpUJISKAIIUM K 3TOMY YIily, paBHBIM 9 cwm. Beicota npusmbl paBaa 10 cm. Haiigure:
a) 00bEM TPU3MBIL;
0) rioniab MOJHOW MOBEPXHOCTU MPHU3MBI.

Ypogenn C.

C9. Haiinure 00beM MHOTOTpaHHHKA, H300paXEHHOT'O HA PUCYHKE




(Bce JIByrpaHHBIC YIJIbl MHOTOTPAHHHUKA MPSMBIE).

2 BapuaHT
YpoBens A.
Al. IIpssMoyronpHBIi napajuieaenunes — 370
A. Iupamupa; b. Ilpuzma; B. Oxkrtasap; I'. Terpasap.
A2. O6beM nupamMusl onpeaensercs no popmye, rae S, , - IIOMaas OCHOBaHUs, H — BbIcoTa,
R — paguyc.
1 1 ., 2 >
A. =S, H; b. =7R“H ; B. S, H; I —7R“H.
3 3 3

A3. Anodema — 310
A. Obpasyromas munuHApa; b, Beicota koHyCa; B. BricoTa 60k0BO#1 rpaHu MUpamMuabL;
I'. BeicoTa yceueHHOT0 KOHYca.
A4. V3mepenus mpsMOYTOJIEHOTO TapajiesIenunea paBHsl 2 ¢M, 3 ¢cM 1 5 cM. Beraucnute ero oobem.

A. 30 cm3; B.15cm?; B.20cm?; I.25cm?2.
AS. PebOpo kyba paBHO 2 cM. BerurcnuTe miomais TOBEPXHOCTH Ky0a.

A. 12CM2; B.24CM2; B. 16CM2; [.18cm?.
A6. CymectByer Jin ipu3Ma, umeromas 20 pedep?
A. Jla; b. Her.

Yposens B.

B7. OcHoBaHue NpsAMOM MPU3MBI - NPSIMOYTOJbHBIA TPEYrOJIBHUK C KAaT€TOM 5 CM M THUIOTEHY30H
13 cm. Beicora npusmel paBHa 10 cm. Haitaure 00bEM mpu3MBI.

B8. B nmpaBuibHON 4eTHIpEXYrOJIbHOW NMUpaMuie OOKOBBbIE TI'pPAaHU HAKJIOHEHBI K
ITOCKOCTH ocHoBaHMs moj yriom 30°, a ocHoBamme paBHO 6 cm. Haiimure:
a) 00b€M THUpPAMUJIBL;
0) ruIomaab MOJHON MOBEPXHOCTH MHUPAMMIBI.

Yposens C. |
C9. Haiinure 00b€M MHOTOTpaHHHKA, H300paKEHHOT'O HA PUCYHKE

(2]

(Bce IByrpaHHbIE YTJIbl IPSMBIE).

Kpurtepun onenkn y

3amganus Bamisr [Tpumeyanue
Al - A6 6 Kaxapiii mpaBuiibHbIN oTBET 1 Oamn
B7,B8,C9 9 Kasxnprit npaBuibHBIN 0TBET 3 Oania

MakcumanbHbIi 0asut 3a padoty — 15 6asiioB

Ixana nepeBoaa 0a/1J10B B OTMETKH

OtMmeTka Yucso 6a/510B, HEOOXOAUMOE /IS NOJYYEeHHUS OTMETKH
« 5y (oTIM4HO) 15-14
« 4y (xopomio) 13-12
« 3» (y1OBJIETBOPUTEIHHO) 11-10
« 2 « (HEYIOBJIETBOPUTEIHHO) Menee 10




OTBeThI

1 Bapuaunr 2 BapuaHnr

Al |1 0

A2 | B a

A3 |r B

A4 |a a

A5 |0 0

A6 |0 o

B7 |96 cm® 300 cm®

BS ) 4053 cv3; 6)171 /3 +270 em; a) 1243 em®; 6) 244/3 + 36 em;
Cc9 B 56

CamocrositeqbHast padora Ne 16
O0BbEMbI Tes1 BpalieHus.

Hean: npoBepka 3HAHUN M MPAKTHYECKUX YMEHUU OOYyYarOIIMXCs.

Yposens A.
Al. Cdepa aBnseTcss HOBEPXHOCTHIO:
A) koHyca; 0) yCEUeHHOT0 KOHYCa; B) IMWJIMHIpPA; T) IIapa.

A2.VI3MeHuTCS 11 00bEM HUIMHIIPA, €CIH AIUaMeTp €r0 OCHOBAHMSI YBEIMYUTH B 2 pa3a, a BBICOTY YMEHBIIUTh
B 4 paza?

A3. U3 xakux Ted COCTOMT Tello, MOJYyYEeHHOE BpallleHHeM paBHOOEIPEHHON Tpamenuu BOKPYT OOJBIIEro
OCHOBaHUS?

A4, O6séM tmmmHapa paseH 12 cm®. UeMmy paBeH 00BEM KOHYCA, KOTOPBIH HMeeT TaKoe ke OCHOBAHHE H
TaKYyI0 K€ BBICOTY, KaK ¥ JaHHBIN [IUJIAHIP?

AS. Haiinute 06b€M IMIMHpPA C BHICOTOW, paBHOW 3 CM U AMaMETPOM OCHOBAHHS — 6 CM.

a) 271 cM; 6) 9 em®; B) 36m emS; T) 187 em®; 1) S4m em®.

A6. [nnuaap BnucaH B IPAMOYTOJIbHBIN Napajuleaenunen. Paauyc ocHoOBaHUS U BbICOTA HUIMHIPA
paBHbI 6. Halinute 00bE€M nmapasuienenunesaa.

Yposens B.

B7. B mape Ha paccTossHUM 3 CM OT IIEHTpa MPOBEJIECHO CEUYEHHE, PAaTUyC KOTOPOTO 4 CM.
Haiinure 00néM mmapa.

B8. [IpssMoyronbHBIA TPEYroJIbHUK C TUIOTEHY30M 13 cM Bpalaercss BOKPYr OCH, COJEpXKallel KaTeT
mmHOM 5 cM. Hailigute 00BEM MONTY4eHHOTO KOHYca M IJIOMIAJb €ro TMOJHOM MOBEPXHOCTH.

Yposens C.

C9. Haiigute 00beM V yacTu WIMHAPA, N300pakeHHON Ha PUCYHKE. ,2

2 BapuaHT



YpoBensb A.

Al. Cdepa u II0CKOCTh HE MOTYT UMETh:
A) omHy 0011yIO TOUKY; 0) HE OAHOM OOIIEH TOYKH; B) JBE OOIIME TOYKH; T) MHOTO OOIIHUX TOYEK.

A2. Bo ckoibKo pa3 yBennuuTcs 00beM KpyroBoro KOHyca, €Ciid BBICOTY YBEIMUYUTH B 3 pasa.

A3. U3 kakux TeJa COCTOUT TEJIO, MOJYYCHHOE BpallleHUEM pPaBHOOCIPEHHOW Tpaneluu BOKPYI MEHBIIETO
OCHOBaHUS?

A4. LlunueIp ¥ KOHYC MMEIOT oblee OCHOBAaHME M BBICOTY. HaiimuTe 00beM KoHyca, eciii 00beM HITHHIPA
pasen 120 7 cv®.

AS. Bricora konyca 3 cM, oOpasyromas 5 cMm. Haitaure ero oobem.
a) 27m em>; 6) 91 em®; B) 16w em; 1) 181 em®; 1) S4m e

A6. [lunuaap BnucaH B IPAMOYTOJIbHBIN Napajuienenunen. Paguyc ocHoBaHuUs U BbICOTa IMJIMHAPA
paBHbl 5. Halingure 00bEM nmapaienenumnesna.

Yposens B.

B7. B mape Ha paccTossHUM 8 CM OT IEHTpa NPOBEIECHO CEYeHHE, paauyc KoToporo 6 cm. Haitaurte
00BEM mmapa.

B8. [lunuuap oOpa3oBaH BpallleHUEM MPSMOYTOJIbHUKA C JUArOHAIBI0 5 CM BOKPYT CTOPOHBI JJTMHOU
3 cm. Haiigute 00bEM IMUIMHApA W IUIOMIAAb IOJHON €ro MOBEPXHOCTH.

Yposens C.

a

C9. Haiiaure o6beM V yacTu UIMHAPA, H300paKEHHON Ha PUCYHKE.

Kpurepun onenkn

3agaHus bannel IIpumeuanue
Al - A6 6 Kaxaplii mpaBuIbHBIN 0TBET 1 Gann
B7,B8,C9 9 Kasxnprit npaBuibpHBIN OTBET 3 Oaiia

MakcumanbHbIi 0asut 3a padoty — 15 6asiioB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OtMmeTka Yucso 6a/510B, HEOOX0AUMOE /ISl NOJTYYEeHHS OTMETKH
« 5» (OTJIIMYHO) 15-14
« 4y (xoporo) 13-12
« 3» (yIOBIIETBOPUTEIIHHO) 11-10
« 2 « (HEYIOBJIETBOPUTEIHHO) menee 10




OTBeThI

1 Bapuaunr

2 BapuaHnr

Al r

B

A2 | He U3MEHUTCH
A3 | U3 IBYX KOHYCOB U LIMJIMHAPA

B 3 pa3a yBEeJIUYUTCS
U3 IByX KOHYCOB M IMJIMH/IPA

A4 4 407
A5 271 cm® l16m
A6 | 864 500
B7 ? T e @ T em®

B8 [240m cm 3; 300w cm?; 4871 cm 3 ; 561 e
C9 |13,5n 8

CamocrositeibHass padora Ne 17
KomOuHaTopuka, cTaTUCTUKA U TeOPHsi BEPOSATHOCTEN.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHUH 0O0ydaromuxcs.

Yposens A.
Al. Jng KaX10T0 U3 ONMUCAHHBIX COOBITHI ONpPEACIUTe, KAKUM OHO SBJISIETCS: HEBO3MOXHBIM, JTOCTOBEPHBIM
WJIM CIIy4aHbIM:
1) 3aBTpa OyzmeT Xopomas moroja;
2) B sHBape B rOPO/I€ MOMIET CHET;
3) B 12 yacoB B ropoze UJeT 10K/1b, a uepe3 24 yaca OyAeT CBETUTh COJIHIIE;
4) Ha IeHb POXKACHHSI BaM MOAAPSAT TOBOPSAIIETO KPOKOIMIIA;
5) KpyrJiasg OTJIMYHUIIA TIOTYYUT ABOMKY;
6) KaMeHb, OPOILICHHBIH B BOAY YTOHET.
A2. Onpenenute MOy, CpeaHee apudpMeTHIeckoe u pa3max psiaa: 5, 6, 11, 11, — 1.
A3. KakoBa BepOSTHOCTb TOTO, YTO 33JyMaHHOE€ J[IBy3HAQUHOE YHWCIO AENUTCS Ha 3 Wiu Jenautcs Ha 27
Omnpenenurte BUI COOBITHSA.
a) CIIO)KCHUE COOBITHH;

A4. Beraucmure Cy -C2 - C2-C2.

0) mpou3BeIeHnEe COOBITU.

AS. Ha cton OpocaroT J1Ba UTpaibHBIX TE€Tpadapa (Cephlif U Oesblif), Ha TPAHIX KaXJI0T0 U3 KOTOPHIX TOYKAMHU
ob6o3HaueHbl yucna or 1 g0 4. CKOJBbKO pa3iMyYHBIX Map YHCET MOXKET MOSBHUTHCS HA TPAaHIX ITHUX
TETPad’APOB, COMPUKACAIOIIUXCS C TOBEPXHOCTHIO cTONIA?

A6. 13 10 mepBbIX HATYpaJIbHBIX YHCEN CIy4ailHO BBIOMpAOTCs 2 uncia. Beraucnure BepOsSTHOCTH

CJIEIYIOIIUX COOBITHH:
a) OJIHO U3 BHIOpAHHBIX YMCEN — JIBOMKA; 0) 00a yrcia HeueTHBIE.

Yposens B.

B7. B 6puraze 4 xeHIIuHBI U 3 My»)4uHbl. Cpen 4IeHOB Opurajibl pa3pIrpeiBatoTcs 4 Omera B Teatp. Kakosa
BEpPOSITHOCTH TOTO, YTO Cpeau oOaaaTesiell OUIeTOB OKAKETCS 2 KEHIIUHBI U 2 MY>KIUHBI?

B8. Ha xaxnoii kapTouke HamwcaHa ojiHa U3 OYKB K, JI, M, H, 0, . YeThIpe KapTOYKU HAyTaJ BBIKIAJBIBAIOT
OJIHY 3a Apyroil B psa. KakoBa BEpOSITHOCTb, YTO MPH BBIKJIAIBIBAHUU MTOJTYYUTCS CIOBO «KJIOM»?

Yposens C.

C9. Haiinure BEpOSTHOCTH TOTO, YTO CIYYaHBIM 00pa30M BHIOpAHHOE JBY3HAYHOE YMCIIO MPH JieeHnr Ha 11
naet B octatke 10.



2 BapHMaHT
YpoBens A.
Al. JIns KaXI0TO U3 OMUCAHHBIX COOBITUI OMPENEITUTE, KAKUM OHO SIBIIIETCS: HEBO3MOXHBIM, JTOCTOBEPHBIM
WM CITy4ailHbIM:

1) BbI BBIXOJIUTE HA YIUILY, @ HABCTPEUY UJET CIIOH;

2) Bac pUIIacAr JeTeTh Ha JIyHy;

3) yepenaxa Hay4YUTCS TOBOPUTH;

4) BBINAJIET KEJNTHIN CHET;

5) BBl HE BBIMTPAETE, y4aCTBYs B OECIPOUTPHILIHOM JI0TEpEE;

6) nocie yeTBepra OyJeT MATHULIA.
A2. Onpenenute Moy, cpenHee apudMeTnueckoe U pasmax psaaa:l15, 4, 12, — 3, 15.

A3. KakoBa BepOsSITHOCTh TOTO, YTO MEPBOE W3 3aJyMaHHBIX JBY3HAYHBIX YMCEI JICIHUTCS HA 2, a BTOPOE —
nenutcs Ha 57 Onpenenure BUA COOBITHS.
a) CIIoKeHUe COObITHH; 0) mpou3BeeHUE COOBITHH.

A4. Berancrimre A4, - 47 .

AS. U3 xopoOku, coaeprkaiieid 8 MEIKOB pa3Iu4HbIX [IBETOB, ['eHa u Tans 6epyT no ogHoMy Menky. CKOJIbKO
CYILECTBYET Pa3IMYHbIX BAPHAHTOB TAKOTO BBEIOOpA IBYX MEIKOB?

A6. 13 10 nepBbIX HATYpaJIbHBIX YHCEN CIydailHO BBIOMpPAIOTCs 2 uncia. Beraucnure BepoOsSTHOCTH
CJIEIYIOIIUX COOBITHI:
a) OJTHO M3 BBIOPAHHBIX YMCE — eIMHUIIA; 0) 00a YKciia YeTHBIC.

Yposens B.

B7. B ypue 6 Genbix u 4 yepHbIx mapa. 13 3Toil ypHbl Haynauy u3Biexin 5 mapo. KakoBa BeposSTHOCTb TOTO,
4TO 2 U3 HUX Oenble, a 3 uepHbIe?

B8. Ha kaxnoii kaprouke HamucaHa ojgHa u3 OyKB p, C, T, Y, J, X. UeTbIlpe KapTOUKH Hayraj BBIKJIAJbIBAIOT
OJTHY 3a Ipyroi B psa. KakoBa BEpOSTHOCTB, YTO TIPU BHIKJIABIBAHUH MTOYIHTCS CIIOBO «CTYI»?

Yposens C.

C9. Haiinure BepOATHOCTb TOTO, UTO CIy4ailHBIM 00pa3oM BBIOpaHHOE JIBY3HaYHOE YHMCIIO MPH JIeJIeHUH Ha 13
JIaeT B OCTATKE .

Kpurtepun onenkn

3amanus bamer ITpumeuanue
Al - A6 6 Kaxapiii mpaBuiIbHBIH 0TBET 1 Gann
B7,B8,C9 9 Kasxnprit npaBuibHBIN OTBET 3 Oania

MakcumanbHbIi 0asut 3a padoty — 15 6asiioB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/510B, HEOOXOAUMOE /IS NOJYYEeHHUS OTMETKH
« 5» (OTJIIMYHO) 15-14
« 4y (xopouio) 13-12
« 3» (y1OBJIETBOPUTEIHHO) 11-10
« 2 « (HEYIOBJIETBOPUTEIHHO) Menee 10




OTBeThI

1 Bapuaunr 2 Bapuaunr
1) cayq; 2) noctos; 3) ciyd; 4)HEBO3M; 1) HeBo3; 2) cayd; 3) HeBO3; 4) ciayd;
Al
5) ciyy; 6) 1OCTOB. 5) HeBO3; 6) TOCTOB.
A2 | mona paBHa 11; pasmax 12; cp. apud. 6,4; Moj1a paBHa 15; pa3max 18; cp. apud. 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
2 2
A6 |a)0,2;0) — a) 0,2;0) —
9 9
B7 18 >
35 21
o L i
360 720
0,1
C9 T
90

3agaHus 1J1s1 MOATOTOBKH K IK3aMeHY
1. O01ue MoJI0KEHUA

®opMOH aTTECTAUM O TUCHUIUIMHE SBJSIETCA 3K3ameH. MITorom oxszamena sIBIAETCS OLEHKA 3HAHHI
¥ YMEHHIA 00yJaromerocsi 1o mATuOaUIbHOM IIKaIe.
Ox3amern MPOBOAUTCS B (HOPME BBIMIOJHEHHUS 3aJaHU Ha 0aze KOJIIeIKa.
YcaoBus IPOBeACHUS IK3AMEHA
Ox3amer TPOBOJMUTCS MO TPYITIAM.
KonunuecTBo BapuaHTOB 3aiaHus - 4.
3agaHus NpeayCMaTPUBAIOT OJHOBPEMEHHYIO NPOBEPKY YCBOEHHBIX 3HAHUU M OCBOCHHBIX YMEHHUH IO BCEM
TeMaM nporpaMmbl. OTBETHI NPEIOCTABISAIOTCS MUCbMEHHO.
Bpemsi BbINOJIHEHUSA 321aHUS -

5 4yacoB (aKaJleMUYECKHUX) C TIEPEPHIBOM.

Oo6opynoBanmue: Oymara, py4yka, KapaHjaiml, JMHEWKa, BapWaHT 3aJlaHus, CIpPaBOYHAs JIUTEpaTypa,
MUKPOKAJIBKYJISATOP.
2. TpeHMpPOBOYHbIE BAPUAHTHI /JIsl IOATOTOBKH K IK3aMEHY
HHcTpyKUMA 1 00y4alomMXcsl MO BHINOJHEHUID PadoThI
Ha BrimonHeHne muchbMeHHOM YK3aMEHAIMOHHON pabOoThI M0 MaTeMAaTHUKE JAETCS 5 aCTPOHOMHUYECKHX daca
(300 munyr).
DK3aMeHaI[MOHHAsl pab0Ta COCTOUT M3 2-X YacTeil: 00s3aTeIbHON U TOTOTHUTEIBLHOM.
OO0s3aTenbHast 4aCTh CoJepkKaT 3aJaHusT MUHUMAIBLHO 00s3aTeIbHOTO YPOBHSI, a JOMOJIHUTEIbHAS YacTh —
0oJiee CI0KHBIE 3aJaHUsl.
[Ipu BBIONHEHUH OOJBIIMHCTBA 3aJaHUI 00sS3aTeNbHON YacTU TpeOyeTcs MPeICTaBUTh XOJ PEIICHHs U

YKa3aTb HOHy‘{eHHLIf/'I oTBeT. TOJIBKO B HECKOJBKHUX 3aJaHMSIX JOCTATOYHO NpeaACTaBUTH OTBCT. 3a IMpaBUJILHOC



BBHITIOJTHEHUE JIIOO0OTO 3a/laHusi U3 00s3aTeNbHOM 4YacTH BBl MONy4aeTe OauH Oamin. Eciu Bbl MPUBOAWTE
HEBEPHOE PEelIeHNEe, HEBEPHBI OTBET WUJIM HE MIPUBOJUTE HUKAKOTO OTBETA, mosrydaere () OayioB 3a 3a/1aHue.
[Ipu BbIMOTHEHUH JIFOOOTO 3a/1aHus AOMOJHUTEIBHON YacTH HEOOXOAUMO MOAPOOHO OMUCATh XOJ PELICHUS U
1aTh OTBET.
[TpaBmIIbHOE BBITIOJIHEHUE 3aJJaHUH TOTIOTHUTEILHOW YacTH OIICHUBAETCS 3 OajuiamMu.
bainel, monyyeHHbIe 32 BCe BBHITIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSI.
[TocrapaiiTech MpaBUIIBHO BBIMOJIHUTH KaK MOXHO OOJIbIIIE 3a/JaHUI 1 Ha0paTh KaK MOXHO OOJIbIlIe OalIoB.
Ilepeo nauanom pabomvl GHUMAMENLHO O3HAKOMbMECHL CO WIKALOU nepegooa 0Oailo8 8 OMmMemKu U

obpamume GHUMAHUeE, YMO HAYUHAMb PabOMY cledyem ¢ 3a0aHull 0053amenbHOl Yacmu.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Yucio 6a/1510B, HEOOX0AUMOE JIsI OJTydeHHS
OTMETKH
OrmeTka
COYUANLHO-IKOHOMUYECKULL .
mexHu4ecKull npogus
npopuis
«3» (YAOBIETBOPUTEIIHLHO) 9-14 9-16
15-21
1 «4» (xopor11o) (HE MEHee OJTHOTO 3a/IaHHs 1721
13 JIOTIOJTHUTEIbHON YacTH)
Oonee 21
«5» (OTIAMYHO) (He MeHee NIBYX 3aJjaHui U3 6omnee 21
JTOTIOJTHUTEIIbHOW YacTH)

BapuaHT

Obazamenvuan yacmo
IIpu BeInOTHeHNH 3a7aHuil 1-3 3anMIIKMTE X0/ pPelICHUs M MOJYy4YeHHbINH OTBET.

1. (1 6amn) HaiizuTe KopeHs ypapHenus 327 2= 81,

log ; +/13

2. (1 6amn) Haitnure 3HaUeHUE BBIPAXKEHUS ——————
log, 13

3. (1 6ann) ®nakon mammyHs ctout 160 py6ieii. Kakoe Haubosbiiee yrcio (piaakoHOB
MO3KHO KynuTh Ha 1000 py0seii Bo BpeMs pacrpoiaxu, Korja CKuaka coctaBiuseT 25%7?

IIpu BbINOIHEeHUU 3a1aHuii 4-7 3anUIINTE NOJYYEHHBIH OTBeET.

4. (1 6ann) Ha pucynke (cM. HIKE) H300pakeH Tpapuk QyHKIUH Y = f(x) , OIIPEJICIICHHON Ha
uHTepBaie( - 6; 8). Onpenenute KOIMUECTBO IETBIX TOUEK, B KOTOPBIX MPOU3BOHAS
(GYHKLIUU TOJIOKUTENbHA.

5. (1 6amm) OnpenenuTe HaUMeHblee U HanOOJbIIee 3HAYCHNUS (DYHKIIUH.

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

7. (1 6amn) [pu kakux 3HaueHMsX X, f(X) < 0.



HpI/I BBLINOJIHEHUH 3aJaHNH 8-12 YKAXKUTE X0 PCUHICHUS U 3alIMIINTE HOJIy‘leHHLIﬁ OTBCT.

. . 1
8. (1 6amn) HaliquTe 3HaueHUe sino, €CIM U3BECTHO, UTO COSAL = 3 u o & [ yerBepTn.

9. (1 6amn) Pemuthk ypaBHeHHE 2 COS (X+%) =1.
10. (1 6aywt) Pemre ypaBuenue 10gs(5 — 5x) = 2logs2.

11. (1 6amr) CtpoutenbHOl GhupMe HYKHO pruodpectr S0 KyOOMETPOB CTPOUTEILHOTO
Opyca y 0JJHOTO U3 TpeX MOCTAaBIIMKOB. KakoBa HauMeHbIIasi CTOMMOCTh TaKOU MOKYITKU
¢ 10cTaBkoil (B pyosisax)? LleHsl v ycioBHs yKa3aHbl B TaOIHIIE.

S P— [ena 6pyc§1 Croumocth JlomotHUTETHHBIC
(py0. 3a 1m°) JIOCTaBKH YCIIOBUS
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJibIie
b 4500 7900 150000 py6. noctaBka 6ecriaTHO
[Ipu 3akaze Ha cymMMy Oouibliie
B 3600 7900 200000 py6. mocTaBka OecrIaTHO

12. (1 6ayun) B paBHOOeapenHOM Tpeyroipauke ABC ¢ ocHoBannem AC 00koBasi CTOpOHA

7 y
AB paBna 8, a COS A = 72 Haitgure BbICOTY, TPOBEAEHHYIO K OCHOBAHUIO.

IIpu BeinoTHeHnu 3agannii 13-18 3anummTe X0A pemIeHUs1 M MOJY4YeHHbINH OTBET.
/6 +10 ,—6-16

8x+36
X+13

15. (16ann) IpsasMOyTONIBHBIA TIApAJIJICICTIUIIE OMHCaH
OKOJIO IWJIMHAPA, PAILYC OCHOBAHUS KOTOPOTO paBeH 2.
O06bem napasienenurnena pasex 16. Haitaute BeicOTy
UUATTUHAPA.

13. ( 1 6ann)Haiinure 3HaYeHHE BHIPAKEHUS

14. ( 1 6bann)Haiinure KOpeHb ypaBHEHUS X =

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

2

17. (1 6amn) Pemmts ypaBHerue SN < X—2sin X—3=0.



18. (1 6amn) PemmTe HEpaBeHCTBO SLX >0,04.

ﬂonwmumeﬂbmm uacmo

IIpu BoInoIHeHnM 3a1aHui 19 - 22 3anummMTe X0/ pelleHUus U MOJYy4YeHHbIH OTBeT.

19.(3 6ama) Haiigure nauGonbuiee 3HadeHre GyHKIMHU Y =12~/2 c0SX+12X—37+9 na

OTpe3Ke {0; %} .

. 4x—y=2
20.(3 6amna) Pemure cucreMy ypaBHEHHI

IOng 3x :Ioglz(y"'l) '

21.(3 6amna) ParoOounas Tpanenus ¢ ocHoBanusiMu 10 cm u 18 cm u BeicoTOM 3 cM
BpaIaeTCsl OKOJIO MEHBIIEr0 OCHOBaHMs. HaliiuTe miomaas moBepXHOCTH Tea
BpalleHus.

2

22.(3 6anna) Haiiure pemenne ypaBaeHns COS 2X+SIN X=C0S< X .

VYKakute KOpHH, TPUHAJISKAIINE OTPE3KY [0;272].

2 BapuaHT

Ooszamenvras uacmo
IIpu BbINOTHEHNH 3a7aHuil 1-3 3anuIIMTE X0/ pellleHusl ¥ MOJTy4YeHHbIH 0TBeT.

1. (1 6ann) Haiinure kopens ypaBHenus 2 1 *= 16.

b92%§7

2. (1 6ann) HaliguTe 3HaU€HNE BBIPAKEHUS] —————— .
log, 27

3. (1 6amm) Terpanp crout 20 py6aeit. Kakoe Haubonblee 4Mciao TakuX TeTpaieil MOXXHO
Oynet kynuTh Ha 350 py0uieit mocie MoHWKeHus IIeHbI Ha 25 %.

IIpu BbINOIHEeHUU 3a1aHuii 4-7 3anUIINTE NOJYYEHHBIH OTBET.

4. (1 6ann) Ha pucyske (cM. HIKE) U300pakeH Tpapuk QyHKIUH Y = f(x), OIIpEICIIEHHON Ha
uHtepBaie (-7; 7). OnpenenuTe KOJIMYECTBO IEIBIX TOUYEK, B KOTOPBIX MPOM3BOIHASL
(GYHKIIMM  TOJIOKUTENIbHA.

5. (1 6amr) Onpenenure HaMMEHbBIIEE W HaWOOJIbIIee 3HAYEHUS (DYHKITUH.

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

7. (1 6amn) Ilpu kakux 3Hadenusx x, f(x) <O0.

Wy .
y= flxi




IIpu BhInoIHeHNM 3a1aHuid 8-12 ykakuTe X0/ pellleHus1 ¥ 3alMIINTe MOJIy4YeHHbI 0TBeT.

. . 12
8. (1 6amn) Haiinure 3HaueHue COS @, €CIIM U3BECTHO, UTO SIN o = & u o & [ yerBepTH.

9. (1 6amn) Pemuts ypaBaenue 2Sin( X+%) =1.
10. (1 6amn) Pemute ypaBuenue logs (2 - 2x ) = 2logsz 4.

11. (1 6amr) CtpoutenbHOl pupme HykHO pruodpectr 79 KyOOMETpOB NMEHOOETOHA Yy
OJTHOTO M3 TpeX MOCTaBIIMKOB. CKOJBKO MPUAETCS 3aIIATHTh 33 CAMYIO JICHIEBYIO
NOKYIIKY C OCTaBKO# (B py0ssix)? LleHbl 1 yCIIOBUSL TOCTABKM MPHUBEICHBI B TAOIUIIE.

CtoumocCTh CTouMOCTh
JlomonHuTenbHbIC
[TocTaBuuk MeHoOeTOHA JIOCTaBKH OB
(py6. 3a 1 M) (B py6.) Y
A 2650 4400 -
[Tpu 3akasze Ha cymmy Oostbmie 150
b 3200 5400 000 py0. noctaBka 6ecraaTHO
B 2680 3400 ITpu 3akaze Gomee 80 M> mocTaBka
OecIuIaTHO
12. (1 6amr) B tpeyronmpanke ABC AC =BC, AB =6, CcosA= % . Hatigure BhIcOTY CH.

IIpu BoInoTHennu 3aganuii 13 - 18 3anuimuTe X0 pelieHUs U NMOJYYEeHHbIN OTBeT.
3V +10 5-5-5

7X —6
X+2

15. (16ann) unuaap BnycaH B IPSIMOYTOJIBHBIN Mapaienenumne].
Paaunyc ocHoBaHMs nniMHApa paBeH 2. O0beM
napauienenunena pasen 80. Haiinurte BHICOTY IUITUHIpA.

13. ( 1 6ann)Haiinure 3HaYeHHE BHIPAKEHUS

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

16. (1 6amn) Teno aBmXeTcs mo 3akoHy S(t) = 2x% —x + 1.
Omnpenenure, B KAKOH MOMEHT BpEMEHH CKOpPOCTh OyAeT paBHa /.

17. (1 6ann) Pemnts ypaBHenue SiN 2 X—6sin x =0.

18. (1 Gamn) Pemure HEpaBEHCTBO 8LX >0,125.

ﬂOI'lOJ'lHumeJlell}l uacmo

IIpu BeInoTHeHnu 3aganuii 19 - 22 3anummMTe X0 pelleHHUs M MOJy4YeHHBbIH OTBeT.

19.(3 6ayna) Haiinute HaumeHblee 3HaueHue QyHKIuu ¥ — 13x —9sinx+9 gy 0Tpe31<e{0; %} .



3X+y=3

20.(3 6amna) Pemre cucremMy ypaBHEHHI .
log ;(5x+4y)=log ,(y+5)

21.(3 6amra) PaBHoOo4Hast Tpanenusi ¢ OCHOBaHUsMU 12 ¢cM u 18 cM 1 BbICOTOM 4 cM
BpaIaercsi OKoJIo OoJblero ocHoBaHus. Haliaure oObEM Tenma BpaieHHs.

2

22.(3 6amna) Halinute Bce pemieHus ypaBHEHHS COS 2X +SiN < X=CO0S X .

VYKaKuTe KOpHU, IPUHAAIIEKALUE OTPE3KY [— TT; 72].

3 BapuaHT

Oobsazamenvnan uacmeo
IIpu BoINOIHeHNM 3a7aHui 1-3 3anMIIMTE X0/ PellleHUus U MOJYyYeHHbIH OTBeT.

1. (1 6amn) Haiinure kopenb ypaBHeHns 2 220 = 16.

42

2. (1 6amn) Haiinure 3Ha4eHHE BBIPAKCHUS —2|og2 3 .

3. (1 6amn) Terpans crout 40 py6eil. Kakoe HanbombIiee 4MCIo TaKUX TETPATEH MOKHO
Oyznet kynuth Ha 750 pyOueii mocine moHvxkeHus meHsl Ha 10%?

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

4. (1 6ann) Ha pucynke (cMm. HIxKe) u3o0paxkeH rpaduk GQyHKIUU Y = f(x), ONpEJICICHHON Ha
untepsane( - 10; 2). Onpenenure KOJIUYECTBO LENBIX TOUYEK, B KOTOPBIX MTPOU3BOIHAS
(GYHKIMU OTpHUIATEIIbHA.

5. (1 6amn) Onpenenute HauMEHbIIIee U HauOOoJIbIlIee 3HAYCHUS (PYHKIUU.

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

7. (1 6amn) [pu kakux 3HayeHusx x, f(x) < 0.

¥ = flz)

IIpu BeImoTHeHUH 3a1aHuil 8-12 yKa:kKuTe X0/ peleHUs U 3aNMIINTe M0JyYeHHbIH 0TBeT.

. . 3
8. (1 6amm) Haligure 3Hauenue SiN o, €ciii U3BECTHO, 4TO COS a = 5 u o € |l yeTBepTH.

9. (1 6amn) Pemuth ypaBHeHHE COS(X+ %) = COS% .

10. (1 6amwt) Pemmre ypaBuenue 10gs(5 — 5x) = logs2 + 1.



11. (1 6amn) B tabnune ykazaHsl cpeHUE IIEHBI (B pyOJIsX) HA HEKOTOPbIE OCHOBHBIE
MPOAYKTHI MHUTaHUs B TPEX ropoaax Poccuu (mo manubM Ha Havaimo 2010 rona)

HaumenoBanue npoaykra bapHnayn TBepp IlckoB
[Tiennunslii x1e6 (6aToH) 12 11 11
Mouioxko (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Coip (1 kr) 260 240 235
I'oBsiauna (1 xr) 300 280 280
[Tonconueunoe macio (1 mutp) 50 38 62

Omnpepenute, B KAKOM U3 ITUX TOPOJIOB OKAXKETCSI CaMbIM JICTIEBBIM CIICAYIOINNA HAbop
MPOJYKTOB:3 KT KapTodens, 1 Kr cbipa, 3 J1 MOACOTHEYHOro Macia. B oTBeT 3anummre
CTOMMOCTD JIAaHHOT'O Habopa MPOYKTOB B 3TOM Tropo/ie (B pyosIsix).

12. (1 6amr) B tpeyronmeauke ABC AC =BC, AB=10, cosA= % . Haiimure BwicoTy CH.

IIpu BoInoTHennu 3aganuii 13-18 3anummTe X0 pelieHUs: M MOJYy4YeHHbIH OTBET.

V742 247
13. ( 1 6ann)Haiinure 3HaueHNE BHIPAKEHUS 4577 .4 .
9x-3
14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUST X = 5
X+

15. (16ann) llpsaMoyroybHBIN Mapaienenurie]] Onucal OKoJIo
[WIMHPA, PaINyC OCHOBAHHUS U BBICOTA KOTOPOTO PABHEI
6. Haiinure 06beM mapasuienenuesa.

16. (1 6ann) Teno nBUKETCA MO MPSAMON TaK, YTO PACCTOSHUE S OT HadaJbHOM TOUKH
M3MeHseTCs 1o 3akony S = 5t — 0,5t% (M), re t - Bpems ABMKEHHS B CEKyHJIax.
HaiinuTte ckopocTsb Tena uepes 4 ¢ mocsue Havaja JBHKEHUS.

17. (1 6ann) Pemmts ypaBrenue 2sin > X—3sin Xx+1=0.
1

18. (1 6amn) Pemunre HepaBeHCTBO 49 < (7) "

ﬂonoﬂuumeﬂbna}l yacmo

IIpu BeInotHeHuM 3aaHuii 19 - 22 3anummMTe X0/ pelieHHus U MOJy4YeHHbIH 0TBeT.

19.(3 6anna) Halinure HanMeHbllee 3HaueHUE (QYHKIIUU Y =2C0SX+5X+8 Ha oTpe3ke [0; 377[} .

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

21.(3 6amna) PaBHoOOYHAs Tpamenusi C OCHOBaHHUSIMH 12 cM 1 24 ¢M U BBICOTOM 8 CM B TIEPBBIN
pa3 BpalllaeTcst OKOJIO MEHBILIEr0 OCHOBAHUS, a BO BTOPOM — 0K0JI0 Oobiero. CpaBHUTE
00BEMBI TeJ BpaIICHHUS.
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22.(3 6anna) Haiinure pemenne ypasHenns COS2X—SIiN X=C0S“ X .

VYKaxute KOpHH, TPUHAATICIKAIINE OTPE3KY [0;272].

4 BapuaHT

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

1. (1 6amn) Haiinure KopeHb ypaBHeHns 3 >~ 1=,
84
2. (1 6amn) Haiinure 3Ha4eHHE BBIPAKCHUS SIOT .

3. (1 6amn) lIapukoBas pyuka crout 20 py6neit. Kakoe Hanbosbiee 4uciio TakKux pydex
MOKHO OyzeT Kynuth Ha 500 py6ieii mocne noeienus neHs! Ha 10%?

IIpu BbInOTHEeHMH 3a1aHuiil 4-7 3anUIINTE NOJTYYCHHBIH OTBeET.

4. (1 6amun) Ha pucynke (cM. Huxe) u3odpaxen rpaduk ¢pynkimn y= f (X), OTIpe/ICIICHHOW Ha
untepBasie (-1; 12). Onpenenute KOTUYECTBO IEIBIX TOYEK, B KOTOPBIX MIPOU3BOIHAS
(GYHKIIMM TOJIOKUTENbHA.

5. (1 6amn) OnpenenuTe HaMMEHbIIee W HauOoJpIIee 3HAYCHHUS (YHKIIHU.

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

7. (1 6amn) Ilpu kakux 3Hadenusix x, f(x) <O0.

y=ftx) |

_y
I
0

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

. . 5
8. (1 6amm) Haiimure 3Hauenue COS a, €CIIM U3BECTHO, 4TO SIN o = E u o & Il verBepTH.

9. (1 6amn) Pemnth ypaBaenue Sin( X+ 7)=cos(— %) .
10. (1 6amn) Pemute ypaBuenue Ig(x +3) = 2lg5.

11. (1 6ann) B tabnuiie yka3zaHbl cpeiHUE IIEHBI (B pyOJisix) Ha HEKOTOPhIE OCHOBHBIC
MPOJYKTHl IMHTAHUS B TPEX Topoaax Poccuu (1o ganHbM Ha Hadaimo 2010 roma)

HaumenoBanue npoaykra benropon Spocnasib Boponex
[TimennunsIii X106 (0aTOH) 11 15 14
Mornoxo (1 nmutp) 23 26 20
Kaprodens (1 xr) 10 9 13
Crip (1 kr) 205 240 270




I'oBsiguHa (1 xr) 240 230 240
[Toaconneunoe macno (1 nutp) 44 58 52

Omnpenenure, B KAKOM U3 3THUX TOPOJOB OKAXKETCS CAMbIM JICHIEBBIM CIEAYIOUINI HA0Op
MPOJYKTOB: 3 JI MOJIOKA, | KT TOBSAMHBI, | J1 moAcoaHeyHOro Macia. B oTBet 3anummre
CTOMMOCTD JIAaHHOT'O Habopa MPOYKTOB B 3TOM Tropo/ie (B pyosIsix).

12. (1 6amn) B tpeyronpanke ABC AC =BC, AB =32, cosA= % . Hatigure BhIcOTY CH.

IIpu BoImoIHeHuM 3aganuid 13 - 18 3anummTe X0/ pelieHUs U MOJY4YeHHbIH OTBeT.

o 6\/§+1 .62—\/5 .

13. ( 1 6ann) Haiinure 3HaueHNE BbIpaXKEHU
11x -12

14. ( 1 6amn) HaiiguTe KOpeHb YpaBHEHUS X = 2
X+

15. (16ann) IpssMoyroJIbHBIN TTapaUIeICUIIE]] ONMCAaH OKOJIO
WIAH]IPA, PAINYC OCHOBAHHSI U BEICOTA KOTOPOTO PaBHBI 1.
Haiinure 06beM mapasuienenurea.

16. (1 6amm) Teno nBUKETCS IO TMPSAMOW TaK, YTO PACCTOSHUE S OT

HayalabHOU TOUKHU
U3MEHSETCS 0 3aKOHY S =1+ 0,5t (M), Toe t - Bpemst IBH)KEHUS B CEKYHIaX.
Haiinure ckopocTh Tena yepes 4 ¢ mociie Hayana JIBH>KCHHS.

17. (1 6amn) Pemuts ypaBHEHUE 2c0s® x—c0s x—1=0,
1+2x (%)2+x.

18. (1 6amn) Pemure nepasenctso 27

Honoanumenvnasn wacmo

IIpu BeimoTHeHnu 3aganuii 19 - 22 3anummMTe XO0A pPelIeHHUS M MOJTYy4YeHHBIH OTBeT.

19.(3 6anna) Halinute HaumeHsbIee 3HaueHue QyHKmMu Y=6C0S X+11X+7 Ha oTpeske {0; 377[} .

X+4y =16

20.(3 6ayuta) Pemnre cucrem aBHEHUU .
( ) yyp {Iog7 y =log, (4x+4)

21 .(3 6ata) PaBHOoOOYHAS Tparenus ¢ OCHOBAaHUSAMU 12 ¢M 1 28 ¢M | BBICOTOH 6 CM B TICPBBIi
pa3 BpalaeTcsi OKOJIO MEHBIIIETO OCHOBAHMUSI, & BO BTOPOi — OK0JI0 Oosbiiero. CpaBHUTE
TUTOIIAIM TTIOBEPXHOCTEH TeJ BPAICHHUS.
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22.(3 6anna) Haiimure Bce perreHust ypaBHEHHS COS 2X+Sin < X+cos X =0.

VYkaxxute KOpHH, TPUHAJIEKAIINE OTPEZKY [— T, 72].

OTBeThI K KOHTPOJILHOI padoTe

1 BapuanT 2 BapuaHT 3 BapuaHTt 4 BapuaHT
1 x =-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 8 (hakoHOB 23 terpagu 20 rerpanei 22 terpaaun




4 4 TOYKH 6 TOoueK 5 To4ek 5 Touek
5 Ynau6 = 4,5; Yuaum = -3,3 Yuau6 = 3; Yuaum = -3,5 Ynauo = 4; Yuanm = -3,2 Ynauo = 3,3; Yuaum = -3
6 X x €[-2;2] V[6;7) x €(-10;-8]U[-2;2) x e(-12]u[4:8]

e(-6:-4] U[-2;2] U[6:8)

7| xel4-2]u[20] x e(=1-2]V[2,6] x e(-8,-2] x e[2;4]U[812)
in =08
° sin a:ﬂ COSCZZ§ sih a COSa:—E
3 3 13
9

x:i£—£+27zn,n e’
3 3

x:(—l)“z—zwzn,nez x=t2 " omnez
6 2 6 2

x=(—1)”%—7z+7zn,ne

10 0,2 -7 -1 22
11 184900 TeIC. pYO. 213750 TeIC. pYO. 381 pyo. 352 py0.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u? 3ul 4u3l
15 1 5 864 4

16 4 CeKyHIbI 2 CeKyHJIbI Im/c 5wmlc
17 x=0+m,ne”Z Xx=0+2mn;

x=—%+27zn,n e’

x:£+27zn;
2

x=(-1)" '%-Fﬂn,n e’

x:i%+2ﬂn,nez

18 X< 2 x<1 X< 3
X>——
19 21 9 10 13
20 x=1,y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 1387 cMm? 2241 cm® Ha 2561 cMm° Ha 1921 cm?
22 O;Z;E;Zﬂ' if;o 0;7r;3—7[ iz;iﬂ'
2 2 2

3. Kpurepun oneHuBaHus

Tpe6OBaHI/I$I K BBIIIOJIHEHUIO 3aJaHUN 3K3aMEHAIIMOHHOMN pa6OTH:
v u3 MMPEACTAaBJIICHHOI'O PCHICHUSA TIOHATCH X0 paCCY)KI[CHI/Iﬁ 06y11a10111er0051;
4 X0 peUICHUsA OBLI MaTEMaTUYECKHU T'paMOTHBIM;

v’ TpeJCTaBJIEHHBIN OTBET OBUT MTPABHIILHBIM;

v\ Meron ¥ GpopMma ONUCaHMs PENIEHUS 3a1a91 MOTYT OBITh IIPOU3BOJILHBIMY;

v/ BBLINOJIHEHHE KAX/IOT0 U3 3aJaHU OLIEHUBAETCS B Oaliax.
3a MpaBWJIbHOE BHITIOJIHEHHE JIIOOOTO 33/IaHUS 13 00S13aTeJIbHOI YacTH OOYYarOIIMIICS MoJydaeT OJuH Oajul.

HpI/I BBIIIOJIHCHHUHN 3aJaHus U3 00s13aTeNbHOI qaCcTu, rac HGO6XOI[I/IMO MMPUBCCTH KPATKOC PCHICHUC, 3a

HCIIOJIHOC PCIICHUEC 3aJlaHus (BBI‘II/ICJ'II/ITCJ'IBHa}I OIJ_II/I6I(a, OHI/ICKa) MO>XHO BBICTaBHUTb 0,5 oamma. Ecmou

o6yqa101u1/1171051 MINpUBOAUT HEBCPHOC PCIICHUC, HCBCpHLIﬁ OTBCT HWJIM HC IMPHUBOJAUT HUKAKOI'O OTBETA, OH

nony4aet 0 6ayuioB.

HpI/I BBITIOJTHEHUH JIFOOOTO 3aJlaHUs  TONMOJIHUTEJIbLHON YacTH HCMOJIB3YIOTCA CICAYIOIIUC KPUTCPHUU

OIICHKHU 3aJaHuH:

Banibl

Kpurepun ouneHKU BbINOJHEHHOT0 3aJaHUSA

3 HalineH mnpaBUIBHBIM XOJ peILIEHUs, BCE €ro Iaru

BBIITOJIHCHBI

BCpHO H TMOJYYCH




[IPaBUJIbHBIN OTBET.

HpI/IBeI[eHO BCPHOC PCUICHUC, HO NOIMYIICHA BbIYUCIUTCIIbHAA OIIMOKa MU OIMIKUCKaA, IMPU 3TOM

2
MOJKET OBITh TIOJTy4eH HEBEPHBIH OTBET
Pemenne HauaTo JIOTUYECKH BEPHO, HO JOMYIEHA OIMUOKA, JIMOO pEeIIeHHe HE TOBEICHO JI0
1
KOHIIa, IIPU 3TOM OTBET HEBEPHBIN HIIK OTCYTCTBYET.
0 HeBepHoe perieHne, HeBEpHBIN OTBET WJIM OTCYTCTBHE PEIICHUSI.
3ananus baibt [Tpumeuanue
1-18 18 Kasxnprit mpaBuibHBIN OTBET 1 Oasmt
19-22 12 Kasxprit mpaBuIbHBIN OTBET 3 Oasuia

MakcumanbHbIi 60as 3a padory — 30 6asiioB

IlIkana nepesooa 6annoe 6 ommemKu no NAMUOAITLHOU CUCEME

OTMeTKa

Yucio 62,5108, He0OX0AMMOE /115l TOJTyYeHUSA
OTMETKH

9KOHOMUYECKUL NPOPub

mexHu4eckull npoguo

«3» (YZOBIETBOPUTEIHLHO) 9-14 9-16
1521
«4» (xopor1o) (HE MeHee OJTHOTO 3a/IaHus 17-21
13 IOTIOJTHUTEIBbHON YacTH)
Oonee 21
«5» (OTAM4YHO) (He MeHee JIBYX 3a/laHui U3 6onee 21

JIOTIOJTHUTEIIbHOW YacTH)

K rpy0obim

OHH HE ABJIAIOTCA OHHCKOﬁ;

K Herpy0bIM ommbkaM OTHOCATCS:

K HeaoYeTaM  OTHOCATCA: HEpAIMOHAJIBHOE PCIICHUEC, OITHMCKU,
OTCYTCTBUC HO)ICHCHI/II\/'I, 000CHOBAHHUM B pCHICHUMAX.

Kpurtepuu ommodox

OIMOKaM OTHOCATCA OIIMOKH, KOTOpbhle OOHApyXUBAIOT HE3HAHHE
oOyuaromuMucst GopmyJ, MpaBul, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHUE UX NMPUMEHSATh; HE3HAHUE
IIPUEMOB pElICHUs 33/1a4, PACCMAaTPUBAEMbIX B YUEOHUKAX, a TAKXK€ BBIUMCIUTENbHBIE OLIMOKH, €CIIU

MoTepsi KOpPHS WM COXpPaHEHUE B OTBETE
MOCTOPOHHETO KOPHS, oTOpackiBaHUE 0€3 00BICHEHHI OJTHOTO U3 HUX.

OueHkKa yCTHBIX OTBETOB

OTBeT olLIeHUBAETCA OmMMemKou «5», ecnn 00yJaroIuics:

¢ JIOJIHO paCKpbUI COACPKaHNEC MaTCpUalia B 06’LCMC, npeaAyCMOTPCHHOM HpOFpaMMOﬁ n yLIC6HI/IKOM,

® U3JIOKHIT MaT€pual I'paMOTHBIM SA3BIKOM B onpeﬂeneHHoﬁ JIOTHYECKOU IOCICA0BATCIBHOCTH, TOYHO

HCIIOJIB3YAA MaTEMATUYCCKYIO TCPMUHOJIOTHUIO U CUMBOJIUKY,

HEAOCTATOYHOCTh MJIN



® [IPaBWJIBHO BBINOJHWI PUCYHKH, YEPTEXKH, IpadKU, COIYTCTBYIOIINE OTBETY;

e [I0Ka3aJl yMEHHME WILIIOCTPUPOBATH TEOPETUUYECKUE MOJIOKEHUS KOHKPETHBIMHU NPUMEPAMHU, IPUMEHSATH
UX B HOBOH CUTYyallUM IIPH BBIIIOJIHEHUH IPAKTUUECKOTO 3a1aHHUS;

® TPOJEMOHCTPUPOBAJI YCBOCHUE paHEE HM3YyYCHHBIX COMYTCTBYIOUIMX BOIPOCOB, C(HOPMUPOBAHHOCTH U
YCTOMYMBOCTb UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHUM U HABBIKOB;

® OTBEYaJl CaMOCTOSITEIbHO 0€3 HAaBOAIIMX BOIPOCOB IperoaBaTelis. Bo3MokHBI 0/1HA - IB€ HETOYHOCTH
IIPU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIE 00yUYAIOIIUNACS JETKO HUCIIPABHI
110 3aMEUYaHUIO MPENoJaBaTes.

OTBeET OIICHUBAETCSI OTMETKOM «4», €CJIM OH YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/I${M Ha OLCHKY ((5)),
HO IIpHU 3TOM UMECET OAWH U3 HEAOCTATKOB!

¢ B U3JIOKCHHU NONYIICHBI HEOOJIBIIIHNE HpO6€JIBI, HC UCKA3UBIINUEC MATCMATHUYCCKOC COACPIKAHUC OTBCTA,

® JIONIYHICHBI OAWH — ABa HEA0YCTAa IIPHU OCBCUICHHWHN OCHOBHOI'O COJACPKaHHUA OTBETA, UCIIPABICHHBIC I1O
3aMCYaHMIO IperogaBaTelid,

¢ JIOMMYHICHBI omubka mim Oojee ABYX HCIOYCTOB IIPHU OCBCUICHHWH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B
BBIKJIaJKaX, JICTKO UCIIPABJICHHBIC 110 3aMCUYaHHIO IIPCIIOAaBaTCIIA.

Otmerka «3» cTaBHUTCS B CJICAYIOIUX ClIy4dasX:

® HEMOJHO WM HEMNOCJIEeNI0BaTEeIbHO PACKPBITO COJEpPKaHWE MaTepualia, HO MOKa3aHo 00llee NOHUMaHue
BOIIPOCA M TPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC NJIsl JAIbHEHIIEro YCBOCHHUSI MPOTPAMMHOIO
MaTepuaia (onpeaeneHubie « TpeOOBaHUAMU K MATEMATHUYSCKON TIOJTOTOBKE O0YYarOIIUXCS»);

® UMEJIUCh 3aTPyIHEHUS WM JOMYIIEHbl OIIMOKM B ONPEICIICHUU TMOHSATUH, HCIOJIb30BaHUU
MaTeMaTHYECKOW TEPMHUHOJIOIMH, YEPTEKAX, BBIKIAIKAX, UCIIPABICHHBIEC ITOCJIE HECKOJIBKUX HAaBOJALIUX
BOIIPOCOB IIPENOAaBaTENs;

e oOyvarouuiics He CHpaBUJICS C TNPUMEHEHHEM TEOPUH B HOBOM CUTYyallUd MPU BBITOJIHEHUU
MIPAKTUYECKOI0 3a/JaHUsl, HO BBIIOJIHUI 3aJjaHHsI 00s13aTEIbHOI0 YPOBHS CJI0KHOCTH T10 IAHHOM TeMe;

e IpU 3HAHUM TEOPETHUECKOr0 Marepuajia BbIsBIEHAa HEAOCTaTOYHas CHOPMUPOBAHHOCTb OCHOBHBIX
YMEHUI U HAaBBIKOB.

OTMeTKAa «2» CTaBUTCS B CICAYIOIUX ClIy4dasX:

®  HE PacKphITO OCHOBHOE COJIepyKaHHe y4eOHOro MaTepuaa;
e OOHapy)XEHO HE3HAHHME WM HEMOHMMaHHWEe O0ydaromumcsi OoJblied wiM Hauboliee  BaXXHOW YacTH
y4eOHOro MaTepuana;
® JIOMMYHICHBI OILIMOKH B OIpEaACICHUN HOHHTI/If/i, IIpU UCIOJIB30BaHUU MaTeMaTHYECKOU TEPMHUHOJIOTUH, B
PUCYHKAX, UYCPTCKaxX HIN Fpa(l)I/IKaX, B BBIKJIaJIKaX, KOTOPBIC HE MCIIPABJICHBI IIOCJIE HECKOJBKHUX
HaABOJISIIAX BOIPOCOB IPETOIaBaATEIS.

Ortmerka «1» cTaBUTCS, €CIIN:

e o0yuaroluiics 0OHapy>XUJI IOJIHOE HE3HAHWE Y HEIOHMMaHKE N3y4aeMoro yueOHOro Marepuasia Uil He
CMOT OTBETUTH HU HA OJIMH U3 MTOCTABJIEHHBIX BOIPOCOB 10 U3y4YaeMOMY MaTepHaly.

HNudopmanuonHoe odecnevyeHue
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