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1. Kowmmiekr KOHTPOJIbHO — U3MCPUTCIIBHBIX MAaTCPHUAJTIOB AJIA IMMPOBCACHUS TCKYIIECTO KOHTPOJIA

2. MGTO[[I/I‘-IGCKI/IG PEKOMCHAAIWH I ITPOBEACHU A IIPOMEKYTOUYHOT'O KOHTPOJIA



1. IMacmopT KOMILIEKTa KOHTPOJIbLHO - H3MEPUTEIbLHbIX MATEPHAJIOB AU CHUILITUHbBI
MaTtemaTuka

KonrponbHo-uzmepurensupie  Marepuaibl (KMM) npenHasHadueHsl [Uisi KOHTPOJSE M OLIGHKH
00pa30BaTeNbHBIX JIOCTIDKEHUH  OOYYaroIIUXCs, OCBOMBIIMX MPOrpaMMy y4eOHOW  TUCIMILTUHBI
Maremartuka.

KHMM BKII10O4arOT KOHTPOJIBHBIE MAaTEPUAIIbI IJIs1 IPOBEACHUS TEKYILIETO KOHTPOJIA.

KHUM pa3zpaboTanbsl Ha OCHOBaHHH IPOTPaAMMbl Y4E€OHOH MUCHHUIUIMHBEI MaremaTHka.

2.Pe3yabTaThl 0OCBOCHHS Y4eOHOM M CUMIIJIMHBI

OcBoeHue coaepxanus yueOHON TUCIUTUTHHBI «MaTtemaTika» 00ecreunBaeT J0CTHKEHNE
CTYJICHTAMHU CIICYIOIINUX Pe3yibmamos:.

® JIUYHOCMHBIX:

- c(hOpMUPOBAHHOCTh TMPEACTABJICHHN O MAaTeMaTHKE KaK YHHBEPCAJIBHOM SI3bIKE HAYKH,
CpEIICTBE MOJICTUPOBAHUS SBJICHUN U TIPOIIECCOB, UACSIX U METOJIaX MaTEeMAaTHKH;

- MMOHMMaHWE  3HAYMMOCTH  MAaTeMAaTHKA  JUIi  HAayYHO-TEXHHYECKOrOo  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHS K MAaTeMaTHKe KaK K YacTh OOIIEeYeNOBEUeCKOW KYJIbTYpPhl Uepe3
3HAKOMCTBO C UCTOPHUEN PAa3BUTHSI MAaTEMATUKH, SBOJIIOIIMEN MAaTEMAaTHUYECKUX UIEH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS], TTPOCTPAHCTBEHHOTO BOOOPAKEHHMS, aJrOPUTMHUUYECKON
KYJIbTYpPbl, KPUTUYHOCTH MBIIIJICHUSI HAa ypOBHE, HeoOXoaumoM s Oyaymiedl mnpodeccruoHanbHOM
NesITeNbHOCTH, JUI MPOJOJDKEHUSI 00pa30BaHusl U caM0oOOpa30BaHMUs;

- OBJIaJICHUE MAaTEMaTHYECKHUMH 3HAHUSIMM U YMEHUSMHU, HEOOXOJAMMBIMU B TOBCETHEBHOM
KU3HU, JUISI OCBOGHHS CMEXKHBIX €CTECTBEHHO - Hay4yHbIX JUCHUIUIMH ¥  JUCHUILIUH
poheCCHOHANBHOTO IHKJIA, JUIS TOJyYeHUss 00pa3oBaHUs B 00JACTAX, HE TPEOYIONIUX YIIIYyOJICHHOM
MaTeMaTH4eCKON MOArOTOBKHY;

- TOTOBHOCTb M CHOCOOHOCTH K O0Opa3oBaHUIO, B TOM 4YHCIEe CaMO00Opa3oBaHHIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HENPEPHIBHOMY OOpPa30BAHUIO KaK YCIOBHIO
yCHemHo# npogeccuoHanbHON U 00IIECTBEHHOM NeSTeIbHOCTH;

- FOTOBHOCTb M CHOCOOHOCTP K CaMOCTOSITENIbHOM  TBOPYECKOM UM OTBETCTBEHHOM
NesITeNIbHOCTH;

- TOTOBHOCTh K  KOJUIGKTUBHOW  paboTe, COTPYOHHYECTBY CO CBEpCTHHKaMU B
00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIeA0BATEIbCKOM, MPOSKTHOM U IPYTUX BHIAX
NesITeNIbHOCTH;

- OTHOIIIEHHE K MPO(EeCCHOHATBHOU AESITENbHOCTH KaK BO3MOXKHOCTH YYacTHS B pPELICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX MTPOOIIeM;

* MemanpeoMemHuIx:

- YMEHHE CaMOCTOSITEJIbHO OMNpENeNATh LEeIM JAEATENIbHOCTH M COCTaBJATh  IUIaHBI
NEeATeNbHOCTH; CaMOCTOSITEIbHO OCYLIECTBISATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH AEATEIBHOCTD;
UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl TIOCTUKEHUS MOCTABJICHHBIX 1leNieil U peanu3aliy IIaHOB
NeATeNbHOCTH; BEIOUPATh YCIIEUIHbIE CTPATETHH B PA3IMYHBIX CUTYaLUsX;

- yMEHHE TPOAYKTHBHO OOIIATBCA M B3aUMOJAEHCTBOBATh B IPOIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBATH TO3UIUN JPYrUX YYaCTHUKOB JEATEIbHOCTH, 3(QeKkTuBHO pazpemarsb
KOH(QJIUKTBI;

- BJIaJICHME HaBBIKAMU  II03HABATENbHOM, Y4eOHO-MCCIENIOBATEIbCKOW M MPOEKTHOM
NeATeIbHOCTH, HaBBIKAMH pa3pellieHus NpoOieM; CoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pelIeHHs MPAKTUYECKHUX 33/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B MIO3HAHUS;



- TOTOBHOCTh M  CIIOCOOHOCTb K CaMOCTOSATENBHOW HMH(POPMAIMOHHO-TI03HABATEIHHOM
NEATeNbHOCTH, BKJIIOYAash YMEHUE OpPUCHTHUPOBATbCA B PAa3IMYHBIX MCTOYHHKAX HHMOPMAIHH,
KPUTHYECKH OIICHUBATH M HHTEPIPETHPOBATH HHPOPMALIUIO, ITOJIy4aeMYIO U3 PA3TUYHBIX HCTOUHHKOB;

- BJIaJICHUE S3bIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JJOTUYHO M TOYHO M3J1ararb CBOK TOYKY
3pEHHUs], UCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEICTBA;

- BJIaJICHHE HAaBBIKAMH MMO3HABATEIFHON peeKcHn Kak OCO3HAHUS COBEPIIAEMBIX JICHCTBUNA U
MBICJIUTENBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMI, IPAHUL] CBOETO 3HAHMS M HE3HAHUs, HOBBIX
ITI03HABATENBHBIX 3374 U CPEICTB U1 UX JOCTHKEHUS,

- [EJICYCTPEMIICHHOCTD B IOUCKAX U MPUHATHH PEUICHUH, COOOPa3UTEIbHOCTh M HHTYHIIHS,

- Pa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEICTABICHHUN; CHOCOOHOCTh BOCIPHHUMATh KpPacoTy M
TFapMOHMIO MUDA;

®  npeomMemHuix:

- c(hOpMUPOBAHHOCTH MPEJICTABICHUN O MaTEeMAaTHKE KaK YaCTH MHPOBON KYJIbTYphl U MECTE
MaTeMAaTHKd B COBPEMEHHOM IMBUIIM3AIMK, CIOCO0aX OMHUCAHHS SBICHUM pEaTbHOTO MHpa Ha
MaTEeMaTHYE€CKOM SI3bIKE;

- chOpMUPOBAHHOCTh TPEJCTABICHUH O MaTEMaTHYECKUX TOHATHUAX KaK BaKHEHIINX
MaTeMaTHYEeCKUX MOJEIAX, IMO3BOJIAIONIMX OINHUCHIBATH W H3y4aTh pa3HbIE MPOIECCHl U SIBIICHUS,
MMOHUMAaHHE BO3MOXKHOCTH aKCHOMAaTUYECKOTO MOCTPOCHUSI MATEMAaTHUYECKIX TEOPHIA;

- BIIaJICHUE METOJIaMH JIOKa3aTeIbCTB W QJITOPUTMOB PEIICHHS, YMEHHE WX TMPUMCHSITH,
MIPOBOJIUTH JI0OKA3aTEIIbHBIC PACCYKIACHHS B XOJI€ PEIICHUS 33]1a4;

- BIIaJICHUE CTAHJAPTHBIMU TPUEMAMH PEIICHHS pPAlMOHAIBHBIX W HPPAIMOHATBHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX ypPaBHEHUH U HEPABEHCTB, WX CHCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMITHIOTEPHBIX MPOTPAaMM, B TOM YHCJIE IS TOWUCKA TYTH PEIICHHUS |
WJUTIOCTPAINK pEelIeHNs YPaBHEHUN U HEPABEHCTB;

- c(OpMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSTHUSX MAaTeMaTUYECKOTO aHajiu3a U
UX CBOWCTBAX, BJIaJICHUE YMEHHUEM XapaKTepU30BaTh MOBeIeHUE PYHKUNN, UCTIOIB30BAHUE TIOTYYEHHBIX
3HAHWUN [T OTIMCAHMSI U aHAJIM3a PeaJIbHbIX 3aBUCUMOCTEN;

- BJIQJICHUE OCHOBHBIMU TOHATHAMU O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTb YMEHHUS pAaclO3HAaBaThb TI'E€OMETPUUECKUE
¢burypsl Ha YepTeKax, MOJEISAX U B pEaIbHOM MHUPE; IPUMEHEHNE U3YUYEHHBIX CBOMCTB Fr€OMETPUY €CKUX
buryp u popmyI [Uig perieHrs reOMeTpHUECKUX 3a1a4 U 331a4 C MPAKTUYECKUM COJICPKAHUEM;

- c(hOpMUPOBAHHOCTh MPEACTABICHUN O Mpoleccax U SBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIM
XapakTep, CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUPE, OCHOBHBIX MOHSITHSIX 3JIEMEHTapHOM
TEOPUHM BEPOSITHOCTEH; YMEHHIl HaXOJWTh W OIICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITHI B
MPOCTEHIINX MPAKTUYECKUX CUTYaLUAX U OCHOBHBIC XapaKTEPUCTUKU CIy4ailHbIX BEJIUNYUH;

- BJIaJICHUE HAaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM MpU PElIeHUU
3a/ad.

PGSyJ'ILTaTOM OCBOCHUA NUCHUIIIMHBL ABJISICTCA IMOJIYUCHUC (OCBOGHI/IG) 3HAaHUM U YMCHI/Iﬁ

PesyabTaTsl 00yyeHus

IToxa3aTenn oneHKH pe3yJjbTara
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHMA)

YMmenuns:




pewiaTh JIMHEHHBIC U KBAJpaTHbIC YPABHEHUS U
YPaBHEHUS, CBOJAIIMECS K HUM;

IIOJIy4CHUE KOPHEH JIMHEWHBIX U KBAaIPATHBIX
YPaBHEHUH U YPABHEHHM, CBOIALIMUXCS K
HUM, 000CHOBaHUE BBIOOpa GOpMYIT ISt
pELICHUS KBAapaTHbIX YPABHCHUH U
HETIOJIHBIX KBaJPATHBIX YPABHEHMIA;

BBITIOJIHATD IICﬁCTBPISI C HeﬁCTBHTeHBHLIMI/I qucjiaMu,
IMOJIb30BATHCA KaJIbKYJIATOPOM IJIA BI)I‘II/ICJICHI/II;'I,
HaxXoauThb HpI/I6J'II/I)KéHHBI€ BBIYMCIICHUS,

BBIIIOJIHEHHE JEUCTBUU C JEUCTBUTEILHBIMU
4YUCIIaMy, JEMOHCTpaLsl YMEHUN
WCIIOJIb30BAHUS KaJbKyJIATOpa IS
BBIYHCIICHUN U HaXOXKICHHS
NPUOIMKEHHBIX BBIUYUCICHU;

peuiaThb JIMHEHHEIE U KBaJApaTHbIC HCPABCHCTBA,
CHUCTCMblI HCPABCHCTBA,

W3JI0KEHUE OCHOBHBIX 3TAIOB PEIICHUS
JUHEWHBIX U KBAJPATHBIX HEPABEHCTB U UX
CHCTEM;

IMPONU3BOJIUTH I[Gf/iCTBI/IH C BCKTOpaMu;

dbopmynrpoBaHUE MPABIIT CJIOKEHUS U
BBIYUTAHUS BEKTOPOB, JEMOHCTPALIUS
YMEHHI BBITIOJTHEHUS JTEUCTBHUIA HaJ
BEKTOpaMU;

MCI0JIb30BATh CBOMCTBA 3JIEMEHTAPHBIX (PYHKUUN MTPH
penIeHny 3a1a4 1 yIpaKHEHUH;

U3JI0’KEHUE CBOMCTB (DYHKIIUIT U
JEMOHCTpAIHs TOHUMaHUS X
MCIIOJIb30BaHUS IIPU PEILICHUH 3a/a4 U
YIPA)KHEHUI;

BBITIIOJIHATE TOXKACCTBCHHBIC Hp606p330BaHI/I${ Cco
CTCIICHHBIMU, HOFapI/I(i)MI/I‘IeCKI/IMI/I n
TPUTOHOMETPHYCCKUMHU BBIPAXKCHUAMMU,

NPUMEHEHHE TOXIECTBEHHBIX
npeoOpa3oBaHUil HAJl CTENICHHBIMH,
JorapuMUIECKUMU 1
TPUTOHOMETPHUYECKIMH BBIPAKCHUSIMU;
000ocHOBaHME BhIOOpaA (HhOPMYIIBI HITH
CBO¥CTBA (DYHKIMH [T TPEOOpa30BaAHMUS;

CTpOUTHh IpaUKH MMOKa3aTEIbHbIX,
JOTapu(PMUUECKUX U TPUTOHOMETPHUUECKUX
(GyHKIH, BBIIOJHATE UX MpeoOpa3oBaHUS;

co3gaHue rpaduKoB MoKa3aTeabHbIX,
Jorapu(MHUUYECKUX U TPUTOHOMETPHUUECKHUX
GYHKIIUN, TEMOHCTpAIS YMEHHUM
BBITIOJTHEHHSI peoOpa3oBaHuii rpadukoB
TaKUX (YHKIIHIA;

BBIYUCIIATh TPOU3BOJHBIE M IEPBOOOpa3HbIC,
omnpeneaEHHbIC MHTETPaIbl, TIPUMECHSTh
onpeneaEHHbIN HHTETpal ISl HAXOKJICHHS
IJIOIIAIA KPUBOJIMHEHHOW Tpamnenuu;

MOJIy4Ye€HUE MPOU3BOIHBIX U IEPBOOOPA3HBIX
HEKOTOPBIX (PYHKIIHIA, TOCTPOCHUE
KPUBOJIMHEHHOM TpaIlelyu, HaX0XIeHuEe e¢
TJIOIAIU C TIOMOIIBIO ONIPEACTIEHHOTO
WHTErpasa;

MIPpUMCHSITH CBOIMCTBa MpsAMBIX U IUIOCKOCTEM B
MNPpOCTPAaHCTBC IIPpU PCHICHUHU 3ala4,

000CHOBaHME CBOMCTB MPSIMBIX U
IUIOCKOCTEN B POCTPAHCTBE NP PELICHUH
3ajauy;

I/1306pa)KaTB reoMETpUYCCKUC TEJIa Ha IIJIOCKOCTU U
B IMPOCTPAHCTBE, CTPOUTL HUX CCUYCHHA INIJIOCKOCTBIO,

ACMOHCTpAalus YMCHI/Iﬁ NOCTPOCHUMA
TCOMECTPUUCCKUX TCII U UX CEUYCHUI Ha
IJIOCKOCTH U B ITPOCTPAHCTBE;

peuiath 3aa4u Ha BBIYUCICHUC mIomaaei
HOBCpXHOCTCfI u 00BEMOB TCOMECTPUUCCKUX TCII;

ONPCHACIICHUC (I)OpMYHLI JJI4 BBIYUCIICHUA
IUIOmaae u 00BEMOB TCOMECTPHUICCKUX TCII,




IMPUMCHCHUC X IJId PCUICHUA 3a1a4,

YMETh MPHUMEHSATH OCHOBHBIC TOJIOKEHHUS TEOPUH
BEPOSITHOCTER M MAT€MaTHYECKOW CTATUCTUKHU B
podecCHOHABHON IS TEIIEHOCTH.

BBIJICJICHHE OCHOBHBIX 3JIEMEHTOB TCOPUU
BEPOSATHOCTEN U MAaTEMaTUYECKOMN
CTaTUCTUKH, PELICHUE IPAKTUYECKUX 3a1a4.

3HaHUA:

OCHOBHBIE (DYHKIIMH, UX TPApHUKU U CBOMCTBA;

NIePEYNCIICHNE OCHOBHBIX (DYHKIIHIA,
bopMyITUpPOBaHHE WX CBOWCTB, ONTUCAHHE
npoIriecca MoCTpoeHus rpaduKoB;

OCHOBHI U (HEPSHIIMATEHOTO U HWHTETPAITLHOTO
HCYHCIICHUM;

dopmynupoBaHue MpaBui u HOPMYI
T depeHInaIbHOTO0 U HHTErPalbHOTO
HCYUCIICHHI,

AITOPUTMBI PELIEHUS] TPUTOHOMETPUUYECKHX,
MIO0Ka3aTeIbHbIX, JOTapU(PMUUECKUX YPABHEHUH U
HEPABEHCTB;

W3JI0KEHUE AITOPUTMOB PEIICHUS
TPUTOHOMETPUUECKUX, MMOKA3aTEIbHBIX U
norapu(MUUECKIX YpaBHEHUHN U
HEPaBEHCTB;

OCHOBHbBIE CBOMCTBA 3JIEMEHTAPHBIX (YHKIIHIA;

OIpEETIEHNE OCHOBHBIX CBOMCTB
3JIEMEHTapHBIX PYHKLNHT;

OCHOBHBIE MMOHATHS BEKTOPHOU anreopsr;

dbopMyIrpoOBaHUE ONIPEICIICHHN 1
BBIJICJICHHE OCHOBHBIX MOHSITUN BEKTOPHOM
anreopsl;

OCHOBBI JIMHEHHOW anreOphl;

000CHOBaHHME OCHOBHBIX TIOHSATHIA
JTUHEHHOH anreOpsl;

OCHOBHBIC ITOHATHUA U OIIPCACIICHUA CTEPCOMETPHH,

y3HaBaHUE T€OMETPUUYECKUX Te,
dbopMynupoBaHHE OCHOBHBIX MOHITUN U
OTIpeIeNIEHU CTEPEOMETPHH;

CBOMCTBaA reoOMETPUYCCKUX TEI U HOBerHOCTeﬁ;

MEPECUUCICHUC CBOMCTB IrCOMETPHUYCCKUX TEI
n ux HOBerHOCTefI;

dbopmMynbl momanei moBepxHocTed U 00BEMOB;

BbIIeTICHHE (DOPMYII IIomaaen
MOBEpPXHOCTEH U 00BEMOB;

OCHOBHBIE MMOHATUS KOMOMHATOPUKH; CTATUCTUKU,
TEOPUH BEPOSTHOCTEH.

U3JI0’)KEHNE OCHOBHBIX MOHSATUI
KOMOMHATOPHUKH, CTATUCTUKU U TEOPUU
BEPOSITHOCTEH.

3.0neHka ocBOeHUs1 Y4eOHON JMCIUIIIHHBI

3.1. ®opMbI KOHTPOJISI U OLIEHHBAHUS JIEMEHTOB Y4eOHOH AU CHUILINHBI

(I)OpMLI KOHTPOJIA 1 OICHUBAHUA

DJIeMeHT y4eOHOoM
AUCUHUITUHBI

Texkymmi KOHTPOJIb

TemaTnueckuit | IIpoMexxyTOYHBII

KOHTPOJIb KOHTPOJIb




Ormpoc, CamocrosTenbHas
JleHCTBUTENILHBIE YUCIIA. TECTHPOBAHHC, pabora
CaMOCTOSITENIbHAS
pabora
Ormpoc, CamocrositenbHas
Dysximn H TECTUPOBAHUE, pabora
CaMOCTOSITEIIbHAS
[IOCJIEJOBATEIBbHOCTH. JIbHA
pabota
Ormpoc, CamocrosrenbHas
oKasaTeasHas TECTUPOBAHUE, pabora
b
CaMOCTOSITEIIbHAS
norapudmudeckas u ClIbHA
abora
CTeNeHHas (yHKIUH. p
Ormpoc, CamocrosTenbHas
Tpuronomerpuueckue TCCTHPOBAHHUC, pabora
byHKIHH CaMOCTOSITENIbHAS
paboTta
Ompoc, CamocrosiTenbHast
[IpsiMble M MIOCKOCTH B TCCTHPOBAHHUC, pabora
IpoCTpaHCTBE CaMOCTOSITENIbHAS
pabota
Ompoc, CamocrosiTenbHast
TECTUPOBAHUE abora
Bektopbl 1 KOOpIIMHATHI. p ’ p
CaMOCTOSITENIbHAS
pabota
Ompoc,
" TECTHUPOBaHUE,
[IpousBogHas u eé CamocrosrenbHas
MIPUIIOKEHHUS. CaMOCTOSITENIbHAS paboTa
pabota
Ompoc, CamocrostenbHas
MHTerpan 1 ero TECTHUPOBAHUE, paboTa
IpHMEHCHHA CaMOCTOSITENIbHAS
pabora
Ompoc, CamocrostenbHas
TECTUPOBAHU abora
I'eomeTrpuueckue Tena u po © pabo
. CaMOCTOSITENIbHAS
TUIOIIAIA UX MTOBEPXHOCTEH.
pabota
Onmnpoc, CamMocTrosiTenpHas
N TECTHPOBAHUE abora
OOBEMBI TeOMETPUIECKHX TEll. p ’ pabo
CaMOCTOSITENIbHAS
pabota
Onmnpoc, CaMocTrosiTenpHas
TECTUPOBaHUE, paboTa

KOM6I/IHaTOpI/IKa, CTaTUCTHUKA




U TEOPUsl BEPOSITHOCTEH. CaMOCTOSITEIIbHAS
pabora

Hror DK3aMeH

3.2. Tunbl 3aJaHUi 115 TEKYIIEro KOHTPOJISA U KPUTEPUH OLleHKH

HpeI[MeTOM OLCHKN OCBOCHHA AWCHHUIUIMHBI SBJIAIOTCA YMCHHA, 3HAHUA, O6IlII/IC KOMIICTCHIINH,
CIIOCOOHOCTH MIPUMCHATH UX B HpaKanecxoﬁ JACATCIBbHOCTHU U HOBCCIIHGBHOfI KHU3HU.

Ne Tun (Bux) IIpoBepsiemble 3HAHUSA U Kpurtepun onenku
3ajaHus yMeHHs
Tects 3HaHUE OCHOB «5» - 100 — 90% mpaBUIBHBIX OTBETOB
MaTeMaTUKU «4» - 89 - 80% mpaBHIILHBIX OTBETOB
1 «3» - 79 — 70% mipaBUIBHBIX OTBETOB
«2» - 69% u MeHee PaBUITBHBIX
OTBETOB
Y CTHBIE OTBETHI 3HaHUE OCHOB VYcTHBIE OTBETBI Ha BOMNPOCHI JTOJIKHBI
2 MaTeMaTHKU COOTBETCTBOBATh KPUTEPHUSIM OLIEHUBAHUS
YCTHBIX OTBETOB.
KontponbHas 3nanne ocHOB MaTteMaTHku | «5» - 100 — 90% npaBHILHBIX OTBETOB
(camocTosiITENbHA | B COOTBETCTBUU C «4» - 89 - 80% mpaBWILHBIX OTBETOB
3 | a) paboTta MPOMIEHHON TEMOH U «3» - 719 — 70% npaBUIBHBIX OTBETOB
YMEHHUS IIPUMEHEHUS «2» - 69% 1 MeHee PaBUIILHBIX
3HAaHUH Ha NIPaKTUKE OTBETOB




4. Tunosbie 3aJaHUA JId OUCHKHU YCBOCHUSA yqeﬁnoifl JAUCHHUIIIMHBI.

4.1. CrapToBasi JMarHOCTHKA MOATOTOBKH O0Y4YAIOIIMXCS IO IIKOJIbHOMY KYpPCYy MaTeMaTHKH

BxonHas  KOHTpoibHas paboTa MPOBOAMTCS C LENbIO TPOBEPKHM OCBOCHUS OOYHYaIOIIMMHUCS
cojepkanus oOpazoBaHus 1Mo Maremartuke. Dopma paboThl OOecreurnBaeT MOJHOTY MPOBEPKU 3a CYET
BKIIIOYCHHUSI 3aJaHUM, COCTABJICHHBIX Ha MaTepuaje OCHOBHBIX pa3lelioB mpeaMera «MaremaTthka» B
IIKOJIE: YpaBHEHUsI, HEPABCHCTBA, CTETNICHU, ACUCTBUS C ICHCTBUTEIBHBIMH YHCIAMHM, TPOICHTHI, TPaQUKH
anmeMeHTapHbIX (yHKIMH, Teopema [Mudaropa. KontponbpHas paboTa BKIOYAST 3aaHUS JIBYX YpPOBHEH:
0a30BOT0 W TMOBBIIIEHHOTO, KOTOpBIE IPEICTABICHBHI B BHUAE TECTOB, YTO IO3BOJISIET KOHTPOJIHPOBATH
pe3yibTar.

[Ipn BEIMOIHEHNUH 3ajaHuil 0azoBoro ypoBHA (dactk A u B)  oOyuaromuecs — JOJDKHBI
MPOJEMOHCTPHPOBATH OIPENIEIIEHHYI0 CHUCTEMHOCTh 3HAaHHWH, YMEHHE IMOJIb30BaThCI MaTeMaTHUYECKHUMHU
TEpMHUHAMHU, Paclio3HaBaTh 3aJJlaHUsI. DTH 33aHUs COCTaBIIAIOT HEe MeHee 70% Bceil paboThl.

3amanne yacth C HaIlpaBlIeHO Ha TPOBEPKY BIIAJCHUS MaTepHAIOM Ha MOBBIIIEHHOM ypoBHE. Takxke
B pabOTe MPOBEPSIOTCS] BBHIYUCIUTEILHBIC HABBIKH.

JInisi IOTyYeHUsT TIOJIOKUTEITHFHOTO pe3ylibTaTa OOydYalomeMycsi JTOCTaTOYHO BBIMTOJHUTH 3a/IaHUSI
6a30BOr0 ypOBHSI.
Bpemsi Ha BbINOJIHeHHe PadoTbl 45 MUHYT.

B pe3ynbraTe BBINONHEHHS KOHTPOJIBHOM palboThl oOydaromuecs OOJDKHBI MOKa3aTh:

Pe3yabTarsl 00yyeHus

IToxa3aTenu oueHKH pe3yJbTara
(0oCcBOEHHbIE YMEHNSI, YCBOCHHbIE 3HAHMS)

YMmeHus:

pelIaTh MoJIHbIe KBaJIpaTHBIC YPaBHEHUS, npuMeHsier  (GopMylsibl JIUCKpUMUHAHTa H
KOpHEH KBaJpaTHOTO YpaBHEHHUS JUIs
pelIeHHs] YpaBHEHUI;

peuiath JMHEWHbIE HEPaBEHCTBA; pacKpbIBaeT CKOOKH, NPUBOJUT TOJI0OHBIE
cliaraemsle, HCIIOJIb3YET CBOMCTBa
HEPABEHCTB;

BBITIOJIHSATh BBIUMCJICHHUSI C JCUCTBUTEIHHBIMU | IPUMEHSET npaBuUIIa BBIMIOJTHEHUS

YHCIIaMU; apumMeTuIecKux NnercTBUil HaJ

NEHCTBUTENPHBIMA ~ YHCIaMH B paMKax
MPOrpaMMHBIX TpeOOBaHMIA;
BBITIOJIHATh JICHCTBUSL CO CTENEHSMU W HAaXOJIUTh | BJaJIeeT CBOMCTBAMM CTENEHEH M HaXOAMT

3HA4YeHUs BBIPAKEHUS IPU 33JaHHOM 3HAYEHUM | 3HAYCHUE BBIPQKEHUS,  COJEpIKAIIEero

NIepEMEHHOM; CTETICHb;

CTPOMTH rpaguku PyHKIMIA; CTPOMT rpaduku JUHEHHBIX (PYHKIMIA;

pemaTb reOMETpUYECKUe 3a/laud C HCIHOJIb30BAHUEM | PEIAeT 3a/laui C HCHOJIb30BAHUEM

teopemsl [Tudaropa; Teopewmsl [Tudaropa,;

HaXOJIUTh MPOLIEHTHI OT YUCIIA; HaXOJUT MpPOLEHThl OT YHWClIa U pellaer
3aJauu Ha MPOLICHTHI;

yIpouIaTh BBIPAKEHUs, COJepKaIIie JpooH. IpUMEHSET (bopmybl COKpAIIEHHOTO
YMHOXEHUS ISt YIPOIICHUS

aHFC6paI/ILICCKI/IX BLIpa)I(eHI/II‘;I;

3HAHUA:

o BOCIIPOU3BOAUT (POPMYIIbI JTUCKPHUMHHAHTA U
q)OpMyJ'H:I JUCKPUMHWHAHTA, KOPHCHU KBAJAPATHOI'O p A (b pMY a P




ypaBHEHUSI, KOpHEH KBaIpaTHOTO YpaBHEHHS,
dopmynupyeT mpaBuiia pacKpeITUs CKOOOK,
oTIpeeNIieHUe MOJAOOHBIX  ClIaraeMbIX,

MIpaBWJIa PACKPBITHS CKOOOK; OTMpEeIeIeHne T0I00HBIX

cl1aracMabix, CBOMCTBaA HCPAaBCHCTB,
NEpCUUCIIACT CBOMCTBA HCPABCHCTB,

MIEPEUYUCIISECT MOCIEI0BATENBHOCTD JEUCTBUI
B BBIPAKEHMAX C  JICUCTBUTEIIBHBIMU
yyciaMu; GOpMyJIUpyeT IpaBuiia ACUCTBUN
Ha MHOXKECTBE JECWCTBUTEIIbHBIX YHCEII,

apu(pMeTHIECKHE JIEUCTBHS Ha MHO>KECTBE
JNEHUCTBUTEIIBHBIX YHCE,;

oTpenienieHne CTETICHH c JCUCTBUTENBHBIM | (POPMYIUPYET ONpEACTICHUE U TEePEUUCIIIET

MOKa3aTeJIeM, CBOHCTBA CTEICHHU; CBOICTBA CTENCHU;

CBO#CTBA IMHEHHOH QpyHKIMKU U €€ rpaduk; ompenenser rpaduku TMHEHHBIX QYHKIUN |
ONMCHIBAET HMX CBOMCTBA;

teopema Iludaropa; obocHoBbIBaeT TeopeMy [ludaropa;

(hopMyITBI COKpAIEHHOTO YMHOKEHHSI. BBIJICIISET (hopmyIbI COKpAIIEHHOTO

YMHOXEHUS, WUIFOCTPUPYET HUX NPUMEHEHUE
Ha IIPaKTHUKE.

Kpurtepuu onieHKkH KOHTPOJILHOH PadoThI

3amanus banier IIpumeuanue
Al — AS 5) Kaxxapiit mpaBmiibHbINA oTBeT 1 Oain
B6, B7 4 Kaxxaplii mpaBWIIbHBIN OTBET 2 Oanja
C8 3 Kaxxaplit mpaBmibHbIN 0TBET 3 Oansa

MakcumanbHbIN 0asut 3a paboTy B 1esioM — 12 6aJl10B.

3a mpaBWIIBLHOE BBITIOJHEHWE JIO00TO 3amaHus YpoBHs 1 oOydarommiics moydaer oauH 0aji. B
3aJlaHUSIX C BBIOOpPOM OTBETa, C KPAaTKUM OTBETOM WJIM Ha YCTAaHOBJICHHE COOTBETCTBUS, 0OydarolIuiics
MOJIydyaeT OAUH ©0aJul, COOTBETCTBYIOIIMHA aHHOMY 3aJlaHUIO, €CJIM yKa3aH HOMEp BEpHOro OTBeTa (B
3aJlaHUSIX C BBHIOOPDOM OTBETAa), WJIM BIKCAaH BEpHBbIA OTBET (B 3aJaHUSAX C KPAaTKUM OTBETOM), WM
MPaBUJIBHO COOTHECEHBI OOBEKTHI JBYX MHOXXECTB M 3allMCaHa COOTBETCTBYIOIIAsl IMOCJIEIOBATEIbLHOCTD
uudp (B 3a1aHUAX Ha YCTaHOBJIEHHWE COOTBETCTBUS). [Ipy BBINOTHEHUH TaKuX 3a/laHui, TJie He0OX0IUMO
MIPUBECTH KPAaTKOE pEIICHHE, 3a HEeMOJIHOE pelleHue 3aJaHus (BbIYUCIUTEIbHAS OLINOKA, OMKUCKA) MOXKHO
BbicTaBuTh 0,5 Oamna. Ecnu oOydvaromuiics TPUBOIUT HEBEPHOE pEIICHUE, HEBEPHBIH OTBET WU HE
MIPUBOJIUT HUKAKOTO OTBETA, OH mnoiryyaet 0 6auios.

HpI/I BBIIOJIHEHHH JIFOOOTO 3aJaHusl YPOBHSA 2 w3 HCIHOJIB3YIOTCA CICAYIOINEC KPUTCPUHU OLICHKHU

3aJaHuH:
banabl KpuTtepun oneHKH BbINOJTHEHHOT0 32/1aHUSA

3 Haitnen npaBWIbHBIM XOJI pELICHHs, BCE €ro IIard  BBINOJHEHBI BEPHO M IOJY4YEH
TIPAaBUJIbHBIN OTBET.

2 [IpuBeneHo BepHOE pellieHre, HO JOMYIeHa BRIYUCIUTEIbHAS OMMUOKa HIIM OMKCKA, TPU 3TOM
MO>KET OBITh TIOJTy4eH HEBEPHBII OTBET

1 Pemenne HauaTo JIOTUYECKH BEPHO, HO JOMYIIEHA OMIMOKA, MO0 pelieHrne He JOBEIEHO JI0
KOHIIA, ITPH ATOM OTBET HEBEPHBIN WUJIN OTCYTCTBYET.

0 HesepHoe perienue, HeBEpHBIN OTBET UM OTCYTCTBUE PELIEHUS.




HIkana nepeBoaa 06a/1JI0B B 0TMETKH

OTtmeTka YucJio 6217108, He00X0AUMOe /ISl IOJTY4YeHHs OTMETKH
« 5» (0TINYHO) 11-12
« 4y (xopomio) 9-10
« 3» (yIOBJIETBOPUTEIHHO) 7-8
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 7
1 BapuanT

Al. Pemute ypaBHeHme x (x - 5)=-4
a)4ul, 6)45 B4 1) -4ul; nl.

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

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

A3. BeruuciuTh 11 :(1—0,2)—35.
5 6 24

11 11 11

3—; 0) 3,9; -3—; 4; 2—.

9%, 9 S e e,

a’-a’®
A4.IlpencraBuTh B BUI€ CTENEHU W HAWTHU 3HAYEHUE BHIPAKECHUS —— pu a=6
a

1 1
a) 6; 6)—5; B)4; T1)-6; n)g-

AS. TloctpouTts rpaduk pyakuun y = 2x + 1.

B6. B nipsaMoyroyibHOM TpeyrojibHUKE THIOTEHY3a paBHa 10 cM, a OJUH U3 KaTE€TOB
6 cMm. Halitu BTOpOM Karer.
a) 4 cm; 0) 16 cMm; B) 8 cM; r) V136 cm; 1) 10 cm.

B7. bank BeimnaunBaeT exeroaHo 8% ot cyMMbl BKIaaa. Kakoii ctanetr cymma yepes
roJl, eclM TepBOHAYANbHBIM BKIa] cocTaBisii 7600 pyOneii?
a) 8208 pyo.; 0) 608 py0.; B) 8200 py6.; 1) 7600 py0.; 1) 8000 pyo.

_a-b
a-b a+b’

C8.YmpocTtuth BelpaxkeHue

2 BapuaHT

Al. Petiuts ypaBuenue x (x - 4) =-3
a)3ul; 6)4,5 B)3; 1n-3ul; ml.

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

a)x<-10; 6)x < -4; Bx >-10; r)x >10;, mx<-18.




5.2 1 8
A3. Berunciute (= ———-) :—+1.
(7 3 4 2 ) 11
3 5
15 11 11
—; 01 -3—; - 1; 2—.
Vygi Ob wo¥ps n-honay
7 -3
A4.IlpenctaBuTh B BUJI€ CTENIEHU M HAWTU 3HAUEHHUE BBIPAKEHUS npu c¢ =4.
1 1
16; 0) —; 4; —16; —.
a) ) T B) r) M 16

AS. Tloctpouts rpaduk GyHKIUH y = - 2x + 1.

B6. B npsmoyronsHOM TpeyroipHUKe TUTIOTEHY3a paBHa 10 cM, a OJWH U3 KaTeTOB
8 cm. Haiitu BTOpOi Karer.
a)dcem;  6)6cem;  B)Scm; 1) VI36cem; m) 10cm

B7. bank BeiutaumBaet exerogHo 8% OT cymMMbl BKiiana. Kakoit ctaneT cymma depes
roJi, €CIM TIePBOHAYAIBHBIN BKJIaJ cocTaBisul 8600 pyOmneit?

a) 8208 pyo.; 0) 688 py0.; B) 9288 py6.; 1) 8600 pyd.; 1) 8000 pyo.
C8.YupocTuth BeIpakeHue X2y —L.
X+y X-Y
Taduanna npaBUWIbHBIX 0TBETOB
3aganus Al A2 A3 A4 A5 B6 B7 C8
b(3a—-b)
1 BapuanT a I B i B a a?_p?
x(x-3
2 BapuaHT a r 0 i 0 B )Ezfyé})




5. 3agaHusA 1J1s1 TEKyIIero KOHTPOoJIst
5.2. 3agaHus 119 TEMATHYECKOr0 KOHTPOJIsI (caMocTosiTe/IbHbIe PadoThl)

Kputepuu oueHku KOHTPOJIbHOI padoThl

OcHoBHBIE TpeOOBaHMSA K BBINIOJHEHUIO 33JaHUI KOHTPOJIHHON pabOTHI:
— XOJI peIICHUSI MATEMaTHYECKH IPAMOTHBIA U TTOHATHBIN;
— IIPE/ICTABIICHHBIA OTBET BEPHBIN;
- MeToI ¥ (hopMa ONMCAHUS PEUICHUS 33/1a9l MOTYT OBITh MPOU3BOJIbHBIMU;
— BBINIOJTHEHHE KAXKJIOTO U3 3aJ]aHNi OIIEHUBAETCS B OaylIax.

3a mpaBWIbHOE BBHINOJHEHHE JI000TO 3a7aHus ypoBHs 1 oOywaromiuiics noiydaer oguH Oama. B
3aJJaHUAX C BBIOOPOM OTBETA, C KPaTKUM OTBETOM HJIM Ha YCTAHOBIJIEHHE COOTBETCTBHS, OOyJarOUIUIiCs
MOJIy4yaeT OAMH 0aJll, COOTBETCTBYIOUIMI JaHHOMY 3a/laHUIO, €CIM YyKa3aH HOMEp BEpHOro oTBeTa (B
3aJlaHUSX ¢ BHIOOpOM OTBETA), WM BIMCAH BEPHBIM OTBET (B 33/laHUAX C KPATKUM OTBETOM), HJIM MPABUIBHO
COOTHECEHBI OOBEKTHI IBYX MHOKECTB W 3allMCaHa COOTBETCTBYIOIMIAS ITOCIIEI0BATEILHOCT UMD (B 3a1aHUIX
Ha YCTaHOBJICHWE COOTBETCTBHs). [IpH BBIMOJHEHWW TaKWX 3aJaHUH, TJe HEOOXOIUMO TPHBECTH KPATKOE
peleHe, 3a HeTMOJIHOE pelleHue 3alaHusl (BEIYUCITUTEIbHAsT OInOKa, onrcka) BeicTaBisercs 0,5 6amra. Eciu
oOydJaromuiicsi MPUBOAUT HEBEPHOE pEIIeHUe, HEBEPHBIH OTBET WM HE MPHUBOJUT HHKAKOTO OTBETa, OH
noxyvaet 0 6ayutoB.

[Ipu BeIMONHEHUH JIOOOTO 3a/aHUsl YPOBHS 2 UM 3 HCIOJB3YIOTCS CIENYIOIINE KPUTEPUH OLIEHKU

3aJaHuN:
banabl Kpurepun oueHKH BHINIOJHEHHOT0 32IaHUS
3 Haiinen mnpaBuibHBIA XOJ peLIEHUs, BCE €ro IIard  BBINOJHEHbl BEPHO U TMOJY4eH
MIPaBUJIbHBIN OTBET.
2 [IpuBeneHo BepHOE pellleHue, HO JOMYIEeHa BBIYUCIUTENbHAS OMNOKA UK OMHUCKA, IPU 3TOM
MO>KET OBITh MOJIy4eH HEBEPHBIIl OTBET
1 Pemenune HauaTo JIOTUYECKH BEPHO, HO AOMYIIeHa OIIMOKa, JIMOO pelleHne He JOBEIEHO 0
KOHIIa, IPY 3TOM OTBET HEBEPHBIIl UM OTCYTCTBYET.
0 HesepHoe pelieHrie, HeBEpHbIN OTBET WJIM OTCYTCTBHE PEIICHUS.

Jlisg KakJI0M KOHTPOJBHOM paboThl pazpaboTaHa IKajna IMepeBoja 0auioB B OTMETKH, I/l yKa3aHo,
CKOJIbKO 0aJIoB JOCTAaTOYHO HAaOpaTh, YTOOBI MOJYYUTh TY WM HMHYIO TOJIOKUTEIBHYIO OIICHKY, KOTOpas

COCTaBJICHA B COOTBCTCTBHH C Ta6HHHeI>'I.

ITpoueHt KagecTBeHHast OIlEHKa HMHIUBUAYaIbHBIX 00pa30BaTENbHBIX
pe3yAbTaTUBHOCT | JOCTHIKEHUH

n (IpaBUIBHBIX .

OTBETOB) 0amn (oTMeTKa) BepOaIbHBIN aHAIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOpOoLIO

70+79 3 YJIOBJIETBOPUTEIILHO

MmeHee 70 2 HE Y/IOBJIETBOPUTEIILHO




CamocrositesibHast padora Ne 1
Bblunciienne 3HaYeHMH BbIPAKEHWl. YPaBHEHUSI M HEPABEHCTBA.

Heab: mpoBepka 3HAHWUN W MPAKTHYCCKUX YMEHUH OOYJarOIIUXCS.

1 BapuanT
7 11
0,725+06 +—+ —
Al. Boruncaure: 1 40 2% -0,25.
0128 -6—-0,0345: —
4 25
A2. Pemiuth ypaBHEHHUS:
1) 2 +5x-1=0:  2)3xt=x; 3 X1 H*2_
2 4
B1. Pemuth HepaBeHcCTBa:
1) 4-2x<1-(4x-1): 2) éx_l >0.
. 2X+5y =15
B2. Pemnte cucreMy ypaBHEHUN: .
X—-2y=3
C. Pemite ypaBHEeHUS:
1) 5-(x=1)*=3-4x+5x*; 2)Jx+2=x.
2 BapMaHT
0,425+0,9 +l + 11 1
Al. Beruucnure: 3 40 220 S
05-1°-0023: = 4
5 25
A2. Pemnth ypaBHEHUS:
1) 4x* -5x-6=0; 2)-3x>=x; 3) 4)(_1—3)(+2:1;
3 6
B1. Pemiuth HepaBeHCTBa:
1) 2(1-x)=5x—@x+2);  2) 25“120.
. X+5y =15
B2. Pemuth cuctemy ypaBHEHMIA: .
3X—2y=-6
C. Pemute ypaBHEHHUS:
1) 5-(x+2)> =3—-4x+5x*; 2)J/x-11=x.
Kpurepnu onenku
3amanus bamel IIpumeuanue
Al - A2 4 Kaxpiii mpaBuiibHbI oTBeT 1 Oamn
B1- B2 6 Kasxnpiii mpaBuIbHBIN OTBET 2 Oasuia




LC [ 6

| Kasxpiii mpaBWIIbHEI OTBET 3 Oayuia

MakcumanbHbii 0asut 3a padoTy — 16 6a10B

HIkana nepeBoaa 06a1JI0B B OTMETKH

OtmeTKa YucJi0 62/1710B, He00X0AUMOe [IJIsl IOJTYy4eHHs OTMETKH
« 5» (0TINYHO) 16 - 15
« 4y (xopo1rio) 14 -13
« 3» (yIOBJIETBOPUTEIHLHO) 12 -10
« 2 « (HEYJOBIICTBOPHUTEIIHHO) meHee 10
OTBeThbI
1 Bapuanr 2 Bapuant
Al 1 1
~5++/33 1 3. o L.

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

Bl 1) x <-1; 2) xe[0,5;5). 1) x <1;2) xe[-0,5;5)

B2 (5;1) 0;3)

C 1) L. 2) 2 1) i 2) HeT KopHeit

30 7° 24’ pret

CamocrositesibHass padora Ne 2
CgoiicTBa pyHKuMi 1 uUX rpaguku.

Iean: mpoBepka 3HAHUW W MPAKTHYECKUX YMEHUU OOYJarOIIMXCS.

1 BapuanT

A1. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pucyHkax 1) —4) 3amaet QyHKIHMH

D AV 2) ¥
\/ =
A) 1). b) 2). B)
A2. Haiinute o0nacte onpeeneHus: GyHKINHA

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

3

x X

3).
y=+/4x-1

; ) x<2.

) 4)

N T

"y

\ 4




A3. Tlo rpapuky pynkimu y = f(X) ykaxure Y

a) obnacTh onpeneneHust GpyHKIUM;

(4]
—

0) Hynu QyHKUIUU;

w
N
—

N
L

B) MPOMEXKYTKH ITOCTOSIHHOTO 3HaKa (QyHKIUY;

') TOYKH MaKCUMyMa ¥ MUHUMYMa (DyHKIUH; T

1) IPOMEXYTKH MOHOTOHHOCTH; -4 38/ -1 1 2 3 NG

€) HanOOoJIbIIICe ¥ HAaNMEHBIIICE 3HAYCHUS

byHKIHH; 4

) o0acTh 3HaUCHUH (HYHKIUH. 5

A4.Cpenu 3aJaHHBIX QYHKIUH YKaKUTE UYETHBIE .
1) y=2x% 2) y=+x; 3) y=5x;
A) Du3);  b) 1) B) 3).

2x+1
X(x-1)

B. Haiigure oGmacts onpenenenus GyHKIuun y =

C. IocTpoiite rpadux GyHKIuK Y = X2 — 4X +3 1 yKa)KuUTe ee CBOMCTBA.

2 BapuaHT
Al. Kakoii u3 rpaduxoB, n300pakxeHHBIX Ha pUCYHKaX 1) — 4), 3amaeT GyHKINIO?

3 4
1 ¥ 2)

\ 4

by

\
/

\%

X

A) 1). B) 2). B) 3). I) 4).
1

J9-3x
A) x>3; b) x<3; B) x>3; I x<1/3.
A3. Tlo rpaduxy dyukimu Y = f(X) ykaxwure: Y
a) 00y1acTh onpeaesneHus GyHKINH;
0) HynH QyHKINU;
B) MPOMEXKYTKH TOCTOSIHHOTO 3HaKa
byHKIINY;
') TOYKH MaKCUMyMa U1 MHHUMYyMa
GbyHKIIY; 15
1) IPOMEKYTKH MOHOTOHHOCTH; \
€) HauOoJbIlIee U HauMEHbIIIee \
3HAYCHUS (PYHKIIUH;
%) 00acTh 3HaUeHUH (PYyHKLUU.

5

A2. Haligute oOmacth onpeenenust QyHKIUU Y =

[ ol N O G VR N )

A4. Cpenu 3a1aHHBIX QYHKIMN YKaKUTE HEYETHBIE.
1) y=2x% 2) y=§; 3) y=5x.
X

A) 1)n3); b) 2); B) 2)u 3); I 3).
2+ X2

B. Haiigute o0nacts onpenenenus QyHKIuu y = (x-5) .
X(X—

C. Iocrpoiite rpaduk GpyHxiuu Y = X% — 2X + 1 1 ykaxuTe ee CBOHCTBA.

v



Kpurepun onenkn

3aganus banner [Ipumeyanue
Al — A4 10 Kax b1l npaBuiibHBIN oTBET | Gamn
B 2 Kasxplii mpaBWIIbHEI OTBET 2 Oasuia
C 3 Kaxxp1il npaBuiibHbIN oTBET 3 Oasia

MakcumanbHbIi 0asut 3a padoTy — 15 6aoB

HIkana nepeBoaa 0a/1JI0OB B 0TMETKH

OrMmerka Ymucio 621108, He0OX0AUMOE ISl OJTYYeHHSI OTMETKHU
« 5» (0TINYHO) 15-14
« 4y (xopoio) 13-12
« 3» (yIOBJIETBOPUTEIHLHO) 11-10
« 2 « (HEYJJOBJICTBOPHUTEIHHO) meHee 10
OTBeTbI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
b <
A2 |B)x> % ) x<3
a) XE[—3;5]; 0)-2; 4;8) y> 0 npu a) XE[—3;4]; 6)-2; 1;8) y> 0 npu
xe(—2:4); y<0npu xe[-3;2)u(4;5]; xe[-3,-2)u(L 4]; y< 0 npu xe(-2;1);
A3 F)Xmax = 0,2, Xmin = 1, I[) (1) T npu F)Xmax = 2, Xmin = - 1, I[) (b T npu
xe[-30]ult2); d L mpu xe[02]U[2;5]; | xe[-L12]u[3;4]; b ¥ npu xe[-3-1]U[2;3];
e) Yuau6 = 6; Y naum = - 1; e) Yuano = 2; Y waum = - 3;
x) ye[-16]; x) yel[-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[—1;+oo]; 3) byukuus 1)xe R; 2) ye[—0;+oo]; 3) dyukius obIero
C obuiero Buza; 4) y > 0 npu Buza; 4) y > 0 pu Beex x kpome 1;5) ¢ T
Xe(—oo;l)u(3;+oo);y<0npn Xe(];S);S) npu Xe[l;+oo);
d T mpu xe[2+0); &V npn xe(—o0;2]; b ¥ mpn xe(—oo;1];

CamocrositesibHass padora Ne 3

Iloka3aTtenbHble YPaBHEHHS] M HepPaBEHCTBA.

Iesan: mpoBepka 3HAHUN W NMPAKTHUECKUX YMEHMHA OOYyYaroLIMXCS.

1 BapuanT

Yacmo A

X
Al. YkaxuTe IpoMexXyTOK, coAepkKallluii KOPEHb ypaBHEHUS 2" =8

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

2
X"+X
A2. Pemnre HEpaBEHCTBO 3) > -1

3) (2;3]; 4) (3.4).




1) xeR; 2) pelICHUi HET; 3) (-10); 4) (—o0—1) U (0;0).

1)y _ 1
A3. Pemure HepaBEHCTBO (E) : ﬁ

1) (~7]; 2) [7;+0); 3) [~ 7;40); 4) (—o0;=7].
A4. Peuinute ypaBHeHHE 7x+2 —14.7" =5
H-1; 2) T, 3) 1; 4) 35.

Yacmo B.
1 x-3 N
B1. Vkaxure Haubosnbliiee 1I€J0€ pEUIeHHE HEepaBEHCTBA E 216

i 3% _4.3*4+3=0
B2. Haiinute KopHU ypaBHEHUS — U | Eciu nostyduiiv 1Ba KOpPHs, TO B OTBETE
BIMILINTE UX MPOU3BEACHUE, €CIIA OJWH, TO €r0 3alMIINATE B OTBET.

Yacmo C.

x-3
C. Haiimure Bce nensle pelIeHHs] HepaBeHCTBa | <7< a9
2 BapuaHT

Yacmo A.

Al. YkaxuTe npoMexyToK, COAepKalluii KOPEHb YpaBHEHUS 3*=9
1) (0:2); 2) (L2); 3) [23); 4) (34).

A2. Pemmure nepasencteo 0,27 < - 0,04
1) xeR; 2) pelleHuii HeT; 3) (-10); 4) (—o0—1) U (0;+0).

A3. PemnTte HepaBEeHCTBO 1 < 1
3 243

1) (-o05]; 2) (—o081]; 3) [5+0); 4) [-5+0).
A4. Pemmte ypasmemme 2% —2% =120
1)0; 2)3; 3) 12; 4)-3.
Yacmy B.

x—2
B1. Vkaxure HaI/I6OHBH_Iee [eJI0C PCIICHUC HCPABCHCTBA (gj = 27

2X X
B2. Pemute YpaBHCHUA 5 + 5 — 2 . Ecni moJstyuaniiv 1Ba KOpHs, TO B OTBETE BIIUILIUTE UX
MIpoU3BEACHUE, €CJIM OUH, TO €0 3alUIINTE B OTBET.

Yacms C.

1

_ x-3
Cl. Haiiqure Bce melnble pelICHHs HEpaBEHCTBA 7 <777 <49,



Kpurepuu onenku

3aganus banner [Ipumeuanue
Al - A4 4 Kaxnpiii mpaBwiibHEI oTBET 1 Oamn
B1 -B2 4 Kax b1l npaBuiibHBIN OTBET 2 Oasia
C 3 Kaxx b1t mpaBunbHbI oTBET 3 Oayuia

MakcumanbHbIi 0ast 3a padoty — 11 6aanoB

Ikana nepeBoaa 6a/1JI0OB B 0TMETKH

OrMmerka Ymucio 621108, He0OX0AUMOE 11 OJYYeHHSI OTMETKHU
« 5» (0TINYHO) 11-10
« 4y (xoporo) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HEYJJOBICTBOPHUTEIHHO ) MeHee 6
OTBeTHI
1 Bapuanr 2 Bapuant

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

A2 |1)xeR; 2) pellieHHi HET;

A3 x> T7;2) [Tro); x> 5; 3) [5;+0);

Ad | Dx=-1, 2) x= 3;

Bl K < - 1, HauOoukIIIEe LIEI0e x < - 1, HaubobIIIEE LIETI0E

emenue X =—1. emieHne X = —1.
B2 |x1=0;x=1;0-1=0 x=0;
C |3<x<5x=34. 2 < x<5;x=234.

CamocrositesibHasi padora Ne 4
JlorapudpmMuyeckne ypaBHeHHSI U HepaBeHCTBA.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHH 0Oydarolmuxcs.

1 Bapuant
Al. Yopoctuth Belpakenne W Haiitd x: lgx=1g8+2Ilg5-1g10 -Ig2
1)10; 2) -1; 3)-10; 4)0.
A2 Haiiaute xopenb ypaBHenus log 2(3x +1) =3

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

A3. YKaxuTe MPOMEKYTOK, KOTOPOMY IIPUHAUICKUT KOPEHb YPaBHEHHUSI
logs (4—x)+loga2=1
1)(-3;-1);2)(0;2);3)[2,3];4)[4:8].

A4. Haitnure cymmy kopHeii ypasrenus log ; x* = log 5 (9x — 20)
1)-13; 2)-5, 3)5 4)0o.

AS. Pemmre HepaBeHCTBO loga(4—2x) =1



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

B1. Pemure HepaBeHcTBO logr(3x+2) = log: (x—1)
2 .. .2 .
1)(1;+0);2)(-00;— 3 1;3)[-15; — E]; 4) pelieHui HeT.

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

1) (-10; 400); 2) (=05 -10); 3) (-1; 2); 4) (-0,1; 20 ).
C. Haiizutre uunciao LenplX OTPULIATENbHBIX pELIEHUM  HepaBEHCTBA
lg(x+5) < 2-1g2
1)5; 2) 4; 3) 10; 4) HU OJTHOTO.

2 BapuaHT
Al. Yopoctuth Bbipaxenue u Haita x: lgx=1g12-1g3+ 2Ig7 -Igl4
1)14; 2) -1; 3)-10; 4)0.
A2 Haiinute xopenb ypaBHeHus logs(2x -4) =2
1) 11; 2)14,5 3) -10; 4) .
3
A3. YkaxuTe NpoMeKyTOK, KOTOPOMY ITPUHAJIEKUT KOPEHb YPABHEHUS
logosa (5—2x)—logosa2=1
1) (-0;-2);2) [-2;1];3) [ 1,2 ];4) (25 +o0).
A4. Haiigure cymmy KopHeii ypaBHenust 1g (4x—3) =2 Ig x
1)-2; 2) 4; 3) -4, 4) 2.

A5. Pemnte HepaBenctBo logg (5 —2x) > 1

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

B1. Pemure HepaBEeHCTBO log 1 (4x-2)<log 1 (3x +1)
3 3

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

B2. Pemure HepaBenctso log, (1-1,4x) <-1.
3

1) (0,5 +00); z)<-oo;—§); 3)(14:2); 4)(057).

C. Haiigute 4ymcio uenbix —perneHuid  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HU OJHOTO.

Kpurepnu onenkn

3amanusg bamnel IIpumeuanue

Al — AS 5 Kaxpiii mpaBuiibHbI oTBeT 1 Oamn




B1-B2

Kaxpiii mpaBWIIbHEIN OTBET 2 Oasuia

C

Kasxplii mpaBUIIbHEIN OTBET 3 Oayuia

MaxkcumanbHblil 6ai 3a padoty — 12 6as10B

HIkana nepeBoaa 06a/1JI0B B 0TMETKH

OrMmerka Ymucio 6215108, He0OX0AUMOE ISl OJTYYeHHSI OTMETKHU
« 5» (0TIMYHO) 12-11
« 4y (Xoporio) 10-9
« 3» (yIOBJIETBOPUTEIHHO) 8-7
« 2 « (HEYJOBJICTBOPHUTEIHHO) MeHee 7
OTBeTbI
1 Bapuanr 2 Bapuant
Al |1)10 1) 14
2) 14,5
A2 | 4) g )
A3 [x =2;[2;3]1 (3) x =2,1;(2; + ) (4)
Ad | x1 =4; x» =5; 4+5=09; (4) x1 =1, x2 =3; 1+3=4;(2)
A5 |x e (-;0,5] (1) x € (-o;-15) (1)
Bl |xe (1; +)(1) x € (3; +) (1)
-1;2) (3
pp [ CEAO retw-2)@
Cl |xe (-5;45], x=-4;-3;-2;-1.(2) x e (2;7], x=-3;4,5;6;7. (1)

CamocrositesibHass padora Ne 5

Tpuronomerpuuyeckue npeodPa3oBaHUsl BbIPAKEHMI.

Iean: mpoBepka 3HAHUN M MPAKTHYECKUX YMEHUN OOYYArOIIMXCS.

1 BapuanT
Al. Beruucinure: Sin 30°
2
1)0,5; 2) 1; 3)£; 4)£.
2 2
17
A2. Ha kakoM u3 yeprexeit n300paxeén rpagux GyHKINH y = cos(X + E)
Puc 1 Puc 2
\\ \\ , \\ \\ — T
N , N,
] 3 —251{/—1{ —1l5m ki —DS'J:/U ofn ko1 1(/27: 2fn It 3 :v:/J -”( e 7“\\25‘“_}'{ e 7“\Q5“‘;/ op® 1“\“_}( 2z “\{
¥ )’ ¥ )%
Puc 4
AN NEDaN NED
n —35m \(1\—25}/—11 -1f5n \{L—OS}/A [N 34 \k—l yZn Z.hn \SKS}/




Puc 3

h, AR N AN AR
n&ﬁn_/( ) o —n\ﬁnj—{ —ofsx ‘D \Qn_){ ika Qn\{n_}{ 3
A3.Haiinute 3Hauenue Beipakenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°
1)4, 2) -4, 3)6; 4) 42
A 4. YpocTtute, UCTIONB3Ys (HOPMYIIbI IPUBEICHHUS: Cos(m-a)-coS(2m-ar)+CoS%a
1) 2cos?a;  2)1; 3)0; 4)2sin?a.
AS. TToctpoiite rpaduk ¢yukimu y = 3sinx U YKOKHUTE 00JIacTh OmpeaeneHus
n 0o0yiacTh 3HAYEHUU (QYHKIHU.
A6. Onpenenure 3HaK BeipaskeHus: Sinl110°-cos 110°
1) +; 2)-; 3) 0; 4) HeT BEpHOTO OTBETA.
B. Ilo 3amanHOMY 3HaU€HUIO TPUTOHOMETPUUECKON (QYHKIINU, HAaWAUTE 3HAYCHHE
. T
dgmemmanmﬂ8H5<a<m
C. Jloxaxxute TOXAECTBO:
2sin® «
> — =tg2a
tgo - (COS” ¢ — SIN © &)
2 BapuMaHT
Al. Boruucnure: cos 30°
3 2
1)0,5; 2) 1; 3)£; 4)£.
2 2
I
A2. Ha kakoM u3 uepreskeil n306paxén rpaduk Gpynxiun y= COS(X — E)
N N AY N
\ \ \ \ , LA W N T W P4 N
-3fn \n 72511/71: —1fsn Yn 43511/0 0.fn k1 11/2:1 2.k 3 11/ fu( e _“\\25‘"_}‘( -lpw —’I\QM_}/ 0.5 ln\ﬂj{ 2.k 3)‘[\{1‘[
Y V- )4 ¥

Puc 1 Puc 2




Prc 3 Puc 4

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

1)4; 2) — 4, 3)6; 4) a2 -
A 4. YrpocTure, HCTIOJB3Yys (POPMYJIbl IPUBEICHUSA: sin (m-a)-cos( % - 0)+C0S%a
1) 2cos?a;  2)1; 3)0; 4)2sin?a.

AS. Tloctpoiite rpaduk yakuum y = 1 + COSX U YKOKATE 00JIACTh OTpEIeNeHUs U O
MHOXECTBO 3HAYCHHHA (DYHKIIUH.
A6. Onpezienute 3HaK Beipaxkenus: Sin100°- cos 100°.
1)+; 2) -; 3)0; 4)HET BEpHOI'0 OTBETA.

B. [Ilo 3amanHOMY 3HAYEHHUIO TPUTOHOMETPUUECKOU (PYHKIIMH, HalauTe 3HaYeHuE tg o,
T
ecim CoS o= 0,8 u E< a<m

C. Jlokaxurte TOXKIECTBO:

2cos® o -tgoa

sin® ¢ —cos® & =-lgze
Kpurepun onenkn
3amgaHusg bamel [Tpumeuanne
Al — A6 6 Kaxxp1it mpaBuiabHBIN 0TBET 1 Gamn
B 2 Kaxip1it mpaBuIbHBINA OTBET 2 Oayia
C 3 Kaxip1ii mpaBuiIbHBINA OTBET 3 Oaiia

MaxkcumanbHbIi 0amni 3a padoty — 11 0asnoB

IIIkana nepeBoaa 0a/1710B B OTMETKH

OrMmerka Yucio 6an10B, He0OX0AUMOE ISl MOJTYYEeHHSI OTMETKHU
« 5» (0TIMYHO) 11-10
« 4» (xoporo) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJICTBOPUTEIHHO) MeHee 6

OTBeTBI K KOHTPOJIBLHOI padoTe



1 Bapuaunr 2 Bapuant
Al 1)0,5 3 ﬁ
2

A2 | puc4 puc 2
A3 |1)4 3)6
A4 13)0 2) 1
A5 |xeR;ye[-3;3] x e R;ye[0;2]
A6 | 2)- 2) -

3 3

4 4

Hcnons3yeM (popMyIibl IBOHHOTO yria

Hcnonb3yeM GopMysl ABOHHOTO yria

CamocrosiTesibHast pabora Ne 6

TpHFOHOMeTpI/I‘IeCKI/Ie YPaBHCHHUA M HEPaABCHCTBA.

Hean: mpoBepka 3HAHUW W MPAKTUYECKUX YMEHUU OOYYarOIIMXCA.

Al. arccosa wmMeeT CMBICI, €CIIH:

A2. PemienueM ypaBHeHHs COS x =0 SABISIOTCS:

2 2

A3. Beraucnure: arcsin 0 + arctg V3

a)0,5; 0) I; B)

T

3

A 4. YpaBHenue 2tg x =-3:

AS. YpaBHeHue sinx = V3 pmeer peleHus:
2

r) X :(-1)”g+nn, neZ.

B. Pemnre ypaBHeHus:

J3

X 7
a)cos (= —-=)=—
) (2 7) 2

C. Pemmte HepaBeHCTBa:

1 BapuanT

a)ac[0:n]: 6)ac[Ll]: B acl—:=] 1) ae(-11).

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

l")?

a) UIMEET OJHO pelieHue; 0) He UMEeT PEIICHHs; B) UIMEET JIBa PEIICHUS;
') UMeeT OECKOHEYHOE MHOXKECTBO PEIICHHI.

a) x:(-l)”%+2nn, neZ, 0)x :(-1)”%+2nn, neZ; B) x=(-1)" %ﬂtn, neZz;

: 0) sin?x—3cosx—3=0; B)1+sinx=0.




a) sinx zl; 0) c052x<—2
2 2

2 BapHAHT

Al. arcsina wuMeer CMBICII, ECIIH:

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

A2. Pemenuem ypaBHeHUs COSX = - 1 SBJISIOTCS:
T T
a)x:E+2nn, neZ; 6)X=mn,ne”Z; B)x:5+nn, neZ;, r)x=n+27nn, ne’Z.

A3. Beraucnure: arcos 0 + arctg 1

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

A 4. YpasHenue ctgx -4 =0:

a) IMeeT OJHO pelleHue; 0) He UMEET PelIeHUs; B) UMEET JIBa PEIleHUs;
I') UMeeT OECKOHEYHOE MHOKECTBO PEIICHUH.

AS. YpaBHeHHe sin X = > MMEET pPeIIeHUsI:

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

r)x:(-l)”gﬂrn, nez.

B. Pemiure ypaBHEHUS:

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

C. Pemute HepaBeHCTBa:

V2

a) COS X 2?; 0) sin2x2—7.

Kpurepun onenkn

3amaHus bamel IIpumeyanue
Al — AS 5 Kaxapiii mpaBuIIbHBIN OTBET 1 Gas
B 6 Kaxaplii mpaBIIIbHBIN OTBET 2 Oasia
C 6 Kaxaplit mpaBmIIbHBIN OTBET 3 Oanna

MaxkcumanbHbIi 0an 3a padoty — 17 0a/uioB

HIkana nepeBoaa 0a/1JI0B B OTMETKH



OTtmeTka Yucii0 6217108, He00X0AUMOE /Il MOJTYy4YeHHsA OTMETKH
« 5» (0TINYHO) 17 - 16
« 4y (xopomio) 15-14
« 3» (yIOBJIETBOPUTEIHHO) 13-11
« 2 « (HEYJOBIETBOPUTEIBHO) meHee 11

OTBeThbI
1 Bapuanr 2 Bapuant
Al |0) 0)
A2 | B) T)
A3 |B) T)
A4 | 1) T)
A5 |B) B)

a)X== E+2—” +47mn, ne”Z,
3 7

0) x=m+2nn, neZ; B) X=—%+2nn, neZ.

) x=(- 1"~ - 2% {omn nez:
3 5

06) x=0+nn,neZ; B) X=—%+ 2nn, ne”Z

a)%+2ﬂn£xs5§+2m, neZz;

0) %+7zn<x <%z+7zn, neZ.

a)—%+27zn£x£%+27zn, neZ:

0) —%+7an X S%+7zﬂ ,he”Z.

CamocrositesibHass padora Ne 7
IMapanjeJbHOCTh B MPOCTPAaHCTBe.

Heab: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHHH 0Oydarolmuxcs.
1 BapuanT

Yposens A.

1.Hammucath 00603HaueHHUE TPSAMBIX.
2.HanucaTth 0003Ha4YC€HHE OTPE3KOB.
3.Hamucatps 0003HaUY€HUE YTIIOB.
4.Hanucats 0003HaYeHHE TIIOCKOCTEN.

5.CKOJIBKO IUIOCKOCTEM MOKHO IIPOBECTH Y€PE3 OJHY IPSIMYIO?

6.CKOJIBKO IUIOCKOCTEM MO>KHO IIPOBECTH Y€PE3 JIBE NapAJUICIbHbIE TPSMBbIE?

7.CKOJIBKO IUIOCKOCTEM MOXKHO IIPOBECTH YEPE3 IBE NEPECEKAIOIIUEC TPsIMBbIE?

8. CKOJIbKO INIOCKOCTEN MOKHO IPOBECTH YEPE3 [BE CKPELIUBAIOIINECS IPAMBIE?

9. IlpsMele a u ¢ mapamenbHbl npsAMoi c. Kak pacrionosxeHnsl Mex 1y coO0i NpsMble a U 67
10./1Be mI0CKOCTH MapasuienbHbl 0AHOM psiMoii. [TapansenbHbl u OHU MeXx 1y co00it?
11.ITnockocth o [ B, a X y= a, P X y= 6. UTO MOXKHO CKa3aTh O MPSMBIX d U 67

12.V tpeyronpHuka ocHoBaHue paBHO 18 cMm. UeMy paBHa CpeHssA JIMHUS TpPEyroJIbHUKA?

13.Croponsl OCHOBaHUs Tpaneuuu paBHbl 12cm u 7cMm. UeMy paBHaA cpeHss TUHUS Tpaneuun?

14.Y naHHOrO 4eTBIPEXYroJIbHUKA POTHBOIIOJIOKHBIE CTOPOHBI PABHBI U MApaJIEIbHBI.
Juaronanu passbl 15¢cm u 13 cM. SBasieTcst 1 4ETBIPEXYTONBHUK IPSIMOYTOJIbHUKOM?

Yposens B.




15. Touku K, M, P, T e nexat B oaHOUM miockoctu. Moryr nu npsmbie KM u PT nepecekarbcsi?
OTtBer 00OCHOBATH.

16. CxemaTtnyHO M300pa3uTh IJIOCKOCTh ¢¢ B BUJE Mapajuienorpamma. BHe ee noctpouts oTpe3ok AB,
HEe MapajenbHbii eil. Yepes koHIbI oTpe3ka AB 1 ero cepennny M npoBeCTH NapaljiesibHbIE NPSMBIE,
IEpECEKaroIue IJIOCKOCTh ¢ B TOYKax A1, B1 u Mi1. Haiitu ummny otpeska MM, ecim AA41= 13 m,
BB1=7m.

Yposens C.

17. Janpl 1Be napajuienbHbIE IUIOCKOCTH W HE JIeXkalas MeXAy HUMHU Touka P. J/[Be mpsMmele,
MPOXOJIAIIME Yepe3 TOUKy P mepecekaroT OJNIMKHIOI K TOYKe P TUIOCKOCTh B TOYKaxX A1 Az,

a JAIbHIOI B TOoYKax B1 u B2 coorBercTBeHHO. Halinure mnuny otpeska BiB: , eciu A1d2 =6 cm
u PA1:A1B1=3: 2.

2 BapuaHT

Yposens A.

1.Hanucate 0003HaUeHHE TIIOCKOCTEM.

2.Hanucatb 0003Ha4eHUE MPSMBIX.

3.HamcaTts 0003HaUEHNE YIIIOB.

4.Ha3oBuTe OCHOBHBbIE (DUTYPHI B MPOCTPAHCTBE.

5.CKOJBKO IJIIOCKOCTEN MOXKHO IMPOBECTH YEPE3 TPU TOUKH?

6.Moryr i1 mpsMasi U TJIOCKOCTh MMETh JIB€ OOIHWe TOYKH?

7.CKOJIBKO TJIOCKOCTEN MOKHO TPOBECTH 4Yepe3 MPSAMYI0 M HE JICKAIIY0O Ha HEH TOUYKY?

8. CKOJIbKO MOXKET OBITh OOMIMX TOYEK Yy MPSMOM U IMJIOCKOCTH?

9. Bcerma nu 4yepe3 ABe MapasulesibHbIE MPSIMbIE MOKHO MPOBECTH IJIOCKOCTH?

10.BepHo 1M, 4TO TJIIOCKOCTH TapajulesbHBI, €CIIM TpsMasi, JIeJKallasi B OHOW IUIOCKOCTH, MapajuieIbHa
JIPYyrom MI0CKOCTU??

11.ITmockocts a || B, psiMass M JIEKUT B TUIOCKOCTH o. BepHo 5, uTO mpsiMasi M mapasuiesbHa
I0CKOCTH [3?

12.V tpeyrosibHUKa ocHOBaHKE paBHO 10 cM. Uemy paBHa cpeaHsis JIUHUSL TPEYroJbHUKA?

13.Croponsl ocHOBaHUA Tparnenuu paBHbl 13cm u 4cm. Uemy paBHa CpeHssl TUHUS Tpaneuun?

14.BepHO 11, 4TO €ciii JIB€ CTOPOHBI TPEYTOJbHUKA IApaUIENbHbl IUIOCKOCTH O, TO U TPEThsl CTOPOHA
TpPEeyroJbHUKA Mapajie]bHa IIOCKOCTH o7

Yposens B.

15. Ilpsimeie EN 1 KM He nexar B oaHoi ruiockoctu. Moryt nu npsimeie EM 1 NK mepecekatbes?
OTtBeT 00OCHOBATH.

16. CxeMaTnyHO M300pa3uTh IUIOCKOCTh (¢ B BUJIE MapajuienorpaMmma. BHe ee moctpouts oTpe3ok AB,
HEe MapajieNnbHbli eil. Yepe3 koHIIBI oTpe3ka AB 1 ero cepennny M mpoBecTH napalijielibHbIe MPsIMBbIE,
HepeceKarollue MI0CKOCTh « B Toukax A1, B1 u M1. Haiitu umny otpeska MM, eciiu 441=3 M,
BB1=17 m.

Yposens C.

17. JlaHbl nBe mapaiienbHbIE MIOCKOCTH M HE JeKalas MeXIy HUMU Touka P. /[Be mpsimele,
MPOXOJIAIINE Yepe3 TOUuKy P mepecekaroT ONMKHIOI K TOYKe P TIIOCKOCTh B TOYKaxX A1 Az,

a JAJIBHIOK B TOYKax B1 M B2 coorBercTBeHHO. Halinute mimHy otpe3ka BiB: , ecim A142 =10 cm
u PA1:A1B1=2:3.

Kpurepun onenkn

3agaHus ‘ bansl | ITpumeuanue




MakcumanbHbliii 0ami 3a padoty — 21 6aswa

1-14 14 Kaxnpiii mpaBwibHbI oTBET 1 Oamn
15-16 4 Kaxp1il npaBuiIbHBIN OTBET 2 Oasuia
17 3 Kaxp1il npaBuiibHBIN OTBET 3 Oaia

HIkana nepeBoaa 0a/1JI0B B OTMETKH

OTMeTKa

Yucio 621108, He0OX0UMOe 171 OJTYYeHHSI OTMETKHU

« 5» (0TINYHO) 21-20

« 4y (xopomio) 19 - 17

« 3» (yIOBJIETBOPUTEIHHO) 16 - 15

« 2 « (HEYJOBIETBOPHUTEIBHO ) MmeHee 15

OTtBeThI
1 Bapuanr 2 Bapuant

1 AB, a,b a, 5, (ABC),..

2 AB, CD,.. AB, a,b

3 ZABC, 20,0, 1, ZABC, 20,0, 1,

4 a, B, (ABC),.. TOYKa, PsIMas, INIOCKOCTh
S5 | HUCKOJIBKO OJIHY

6 |ommy HET

7 |ommy OIHY

8 HH OJHOM OJIHY, MHOTO, HH OJTHOM
9 TapajuieIbHO na
10 |wm nma, u HeT HET
11 allb na
12 [9cm S5cMm
13 | 9,5cMm 8,5 cm
14 |mer na
15 | KM ckpemuBaercs ¢ PT EM cxpemmBaercs ¢ NK
16 |10 cMm 10 cm
17 |10 cMm 25 cm

CamocrositesibHass padora Ne 8

Ilepnengukyasip 1 HakJIOHHAasA. CBOMCTBA NMEPNEHAUKYJISPHOCTH NPSMOM U IIOCKOCTH.

Heab: mpoBepka 3HAHUN U MPAKTHUECKUX YMEHHH 0Oydaroluxcs.

1 Bapuant

YpoBens A.

Omeemv nHa npeOJlOJiCEHHble 60npocaol. B kasicoom omeeme 060(3Hyfl C6010 MOUKY 3peHuA.

1.
2
3.
4. Tlpsmas

IUIOCKOCTH?
. Ecin nBe minockoctu Lk OJIHO MPSIMOIA, KAKOBBI OHU MEX]Ty CO00M?

. CKOJIPKO HaKJIOHHBIX MOYHO ITPOBECTHU U3 OJHOM TOYKH K INIOCKOCTH?
. MoXeT 11 yroj Mexay NpsiMOi U MJI0CKOCTBIO ObITh paBeH 70°7

AN DN

MoryT 11 OBITH

MoryT 11 cKkpeluBarouiecs npsMble ObITh MEPIEeHANKYIAPHBIMU?
. Kakue mexy co6oit 1Be npsiMble NEpHEHIMKYISApHbIE K OAHOM MI0CKOCTH?
K OJIHOM INIOCKOCTHU JBE CTOPOHBI OHOTO TPEYroJIbHUKA?

1 K OJTHOM 13 ABYX IICPECCKAOIIUXCH HJ'IOCKOCTCfI, MOKET JIK OHA OBITh 1 K ):[perfI

Yposens B.




Pewume 3aoauu.
8. IlepexmaguHa ATMHON 5 M JIGKHUT CBOMMH KOHIIAMH Ha JBYX BEPTUKAJIBHBIX CTOJIOAX BBICOTOW 3 M
u 6 M. KakoBo paccTosiHue MeXIy OCHOBAHHUSMH CTOJOOB?

9. 3 TOUYKM K IUIOCKOCTH IPOBEJEHBI JBE HAKJIOHHbBIC, paBHbIE 5CM U 8 cM.
[Tpoexmust ogHOM M3 HUX Ha 3 cM Oousblne apyrod. Halinure mpoekunu HaKJIOHHBIX.

Yposens C.
10. PaccrossHre oT ToUku M 110 KaxJAOH M3 BEPIIUH MpaBWIBHOTO TpeyronbHuka ABC paBHO 4cm. Haiinure

paccrosiaue ot Touku M 1o mockoctu ABC, eciim AB = 6cm.
a) 4cwm;
0) 8cwm;

B) 6CM;

A O B r) 2cM.

2 BapMaHT
Yposens A.
Omeemb na npeonosxcennsle 6onpocwl. B kaxcoom omeeme 060cHyii 6010 mouKy 3penus.

1. Kak pacrnoyioxeHsl Ipyr K Apyry péopa, BEIXOSIINE U3 OJHOW BEpIIUHBI KyOa?

2. Ecnu oaHa 13 IBYX MapajuiedbHBIX MPSMBIX HEpHeHAUKYIISpPHA K MJIOCKOCTH, OyIeT 11 BTOpast npsmas,
TOXE MEPIECHANKYJISIPHA K 3TON IIOCKOCTH?

3. Moryt 11 ObITh L  oxHOIt mIOCKOCTH HBE CTOPOHBI Tpanenuu?

4. Yto Ha3bIBAIOT PACCTOSIHUEM OT TOUYKH JI0 TIJIOCKOCTH?

5. CKOJIBKO NEPNEHIUKYIIPOB MOKHO MPOBECTU U3 OJTHOM TOYKHU K TIIOCKOCTU?

6. MoXeT Ji IepneHIUKYIISAp ObITh IJTMHHEE HAKIOHHOH , MPOBEAEHHOM U3 ATOU e TOUKH?

7. MOXeET JIi yroy MeX1y MPsSMO# U INTIOCKOCTBIO OBITh paBeH 120°?7

Yposens B.

Pewiume 3adauu.

8. Kakoli anuHBl HY)XKHO B3SITh MEPEKIaJUHY, YTOObl €€ MOKHO OBLJIO MOJIOKUTH KOHILIAMH Ha JIBE
BEPTHUKAJIbHBIE OMOPHI BBICOTOM 4 M M 8 M, IOCTABJICHHbIE HAa PACCTOSHUM 3 M OJHA OT JAPYrou?

9. I3 TOYKM K IUIOCKOCTH MPOBEJEHBI JIB€ HAKIOHHBIE, OJJHA M3 KOTOPBIX Ha 6 CM JUIMHHEE ApPYrou
[Ipoekiuy HakIOHHBIX paBHBI 17 cM U 7 cM. Haliiute NMHBI HAKJIOHHBIX.
Yposens C.
10. Paccrosinue oT Toukm K 10 Kakoi u3 BepiuH kBajapata ABCD paBHo Scm. HalimuTe paccTosiHue OT TOUKH

K o mrockoctu ABC, ecin AB =3\/§ cM.
K a) 4 cm;

B 6)4\/5 CM;

B) 2¢cM;

D C r) /34 cm.

Kpurepnu onenkn

3ananus ‘ bamel | [Tpumeuanue




1-7 7 Kaxnpiii mpaBwibHbI oTBET 1 Oamn
8-9 4 Kasxplii mpaBWIIbHEI OTBET 2 Oasuia
10 3 Kaxp1il npaBuiibHBIN OTBET 3 Oaia

MakcumainbHbliid 0ami 3a padoty — 14 6aJuioB

HIkana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka Yucio 621108, He0OX0AUMOE 17151 TIOJYYEeHHS OTMETKH
« 5» (0TINYHO) 14 - 13
« 4y (xopomio) 12-11
« 3» (yIOBJIETBOPUTEIHHO) 10-9
« 2 « (HEYJOBIETBOPHUTEIBHO ) MeHee 9
OTBeTbI
1 Bapuanr 2 Bapuant
1 Ja 1
2 |l na
3 HET na
4 HET JUTMHA TIEPIICHANKYIISpa
5 | olHy
6 MHOKECTBO HET
7 |nma HET
8 4 m S™m
9 S5cmu8cm 17cmu 23 cMm
10 |[r)2cm a)4 cMm

CamocrositesibHasi padora Ne 9
Koopaunatsl B npocrpaHcTBe. [{elicTBUSA HAJ BEKTOPaMH.

Heab: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHHH 0Oydaroluxcs.

3anoJiHNTE NMPOIYCKH.
1. BekTopoM Ha IJIOCKOCTH Ha3bIBACTCH ...

2. BekTop uzobpaxaercs ...

3. MOI[y.]'IeM BCKTOpPA HA3bIBACTCA ...

1 Bapuant
Yposens A.

4, IIBa BCKTOpa B IPOCTPAHCTBC HA3BIBAKOTCS ITPOTUBOIIOJIOKHO HAIIPABJICHHBIMU, €CIIN ...

5. IIpu yMHOKEHUU BEKTOPA HA YUCIIO ...
6. /IBa BeKTOpa CUMTAIOTCS pAaBHBIMHU, €CIH ...

7.HyneBoi BEKTOp KOJIIMHEAPEH

8. Haiinmute koop/IMHATHI BEKTOpa s ecau A(5;

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

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

touek A u B. Touka O — Hayasio KOOpUHAT.

BEKTODY.

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

Haﬁm/ITe‘ —b> = ‘ .
2 c




Yposens C.
11. SIBastFOTCS JTH BEKTOPBI i E KOLTUHedDHBIMU ecu A(5;5-1;3) ,B(2;-2:4),C(3;1; -2),E(6;1;1)?

YpoBenn A.
3ano/jiHUTEe NMPOIMYCKH.

1. BexTopoM B pocTpaHCTBE HA3bIBAETCH ...

2. BekTop o0o3Havaercs ...

3. JImuHOI BEeKTOpa Ha3bIBACTCH ...

4. JIBa BeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS OJIMHAKOBO HAIIPaBJICHHBIMH, €CIIH ...
5. st TOr0, 4TOOBI CIIOKUTH ABA BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOpOM Ha3bIBAETCA ...

7. JIBa BEeKTOpa HA3bIBAIOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.Haiiaure KoopIMHATH BEKTOPA —ecm C(6;3;-2) u D(2;4;-5).

9.J1aHbl BEKTOpBI — {5; —1; 2} u 2 {3; 2; —4} Haiigure
=

-
] 2b

10. Mausr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ waiigure touky M ( 0; 0; Z), paBHOYIAIEHHYFO
oT Touek A u B. Touka O — HagaJi0 KOOPAMHAT.

Yposens C.
11. SBnsioTest M BEKTOPLI 2 11 ﬁ KOLTLHEdDRBIMU ecn C(5;-1;3) \M(2;-2;4), A(1;-2;3)u B(-5;-4;5)?

Kpurepun onenkn

3aganusa banasr IIpumevanue
1-7 7 Kaxxip1it mpaBuibHBIN OTBET 1 Oayn
8-10 6 Kax1p1ii mpaBuiIbHBINA OTBET 2 Oayuia
11 3 Kaxip1ii mpaBuiIbHBINA OTBET 3 Oaiia

MaxkcumanbHbli 6a 3a paboty — 16 6ansioB

HIxana nepeBoaa 0a1J1I0B B 0OTMETKH

OTMeTKa Yucsio 62,1710B, HE00X0AMMOE ISl TOJTYUYEHUS] OTMETKH
« 5» (OTIUYHO) 16 - 15
« 4y (xoporo) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12-10
« 2 « (HEYJJOBJIETBOPUTEIBHO) meHee 10
OtBeTnl
1 Bapuanr 2 Bapuant

1 HanpaBJICHHBIA OTPE30K HalpaBJICHHBIA OTPE30K

2 a,—> a,—

3 JUTHA BEKTOPa JUIMHA OTpe3Ka




4 KOJUIMHEApHbl U WX HAIpaBJICHUS HE UX HaIIPaBJICHUS COBIAIAIOT
COBIIAJAIOT
5 Ha 3TO YHCIIO YMHOXKAIOTCS KOOPUHATbI CIIOKUTb UX KOOPAUHATHI
BEKTOpa
6 OHU COHAINpPAaBJICHbl U UX JJIMHBI PaBHbI BEKTOP, Y KOTOPOTO HAa4yajlo U KOHeIl
COBIIAJIAKOT
7 1r00oMy OHH JIe)KAT Ha MapajuIeNIbHbIX UM HA OJHON
IpsIMOI
8 | 4B={-3-11} CD={-4;1,-3}
9 | 20-c={5-2-1}[2b =30 a —2b = {-1-5/10}|a ~2b]=126
10 |M(0;1;0) M (0; 0; -1)
11 |He KoJUIMHEapHbI KOJUIMHEAPHBI

CamocrosiTesibHas pabora padora Ne 10
IIpousBoanas.

Iean: mpoBepka 3HAHUW W MPAKTUYECKUX YMEHUU OOYJarOIIMXCA.
1 BapuanT

Yposens A.
Al. Haiizure f *(4), ecmn f(x) = 4/x 5.
1) 3; 2)2; 3)-1; 4)1.
A2. YkaxuTe npon3BoaHyro QyHKmuH ¢(X)=X*+COSX.

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

y X—3 y
A3. YpaBHeHUe KacaTeabHON K rpaduky pyHKIuu Y= B TOYKE C a0CIMCCOM X0 = -3 HWMEET BUI:
X+

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

Ad4. Teno ABMXETCS TO MPSMOM TaK, YTO PACCTOSIHKE S (B METpax) OT HEro J0 TOukd B 3Toi nmpsiMoit
M3MeHsieTcs 1o 3akoHy S(t)=3t? —12t+7 (t— Bpems mBmXeHHUs B ceKyHaax). Uepes CKOIBKO CEKYH]I

IIOCJIC Ha4YaJla ABMOKCHUSI MI'HOBCHHAsI CKOPOCTL TCJIa 6y,[[eT paBHaA 72 M/C.
1)16;  2)15;  3)14; 4) 13.

Yposens B.
B5. Ha pucynke n300paxén rpaduk MpoM3BOAHON HekoTopoit ¢yHkuuu Y= f(X), 3a1anHoi Ha
npoMexyTke ( - 3; 3). CkoIbKO Touek MaKCI/IMyMa UMeeT (1)yHKI_II/I$I f (X) Ha aTOM TIPOMEXKYTKE?
H y """""

1
1 = ST A5 |

B6. Haiinure yrioBoil ko3(¢uinueHT kacaTenbHol K rpaduky QyHkuuu Y =x'-2x*+3x-13 &

Touke X, =—1.

B7.Haiimure mpousBoanblie (yHkumit: a) f (X) =(7x+4); 6 y= 3e* + 2sin x.

Yposens C.



o 2
C8. Haiimure cyMMy TAaHIEHCOB YIVIOB HAKJIOHA KacaTelbHbIX K mapabone Y =X —9 BToukax
nepeceueHus mapaboisl € OChIO adcuuce.

2 BapuaHT
YpoBenn A.
Al. Haiinure f *(16), ecmm f(X) = 8v/x — 3.
1) 3; 2)2; 3)-1; 4)1.
A2. Ykaxure npousBoaHyro ¢yakmux g(X)=x>—sin X.

3 3
1) 2X+C0SX; 2) 2x—cosx;  3) %+cosx; 4) X?— COSX.

A3. YpaBHeHHe KacaTenbHOU K rpaduky QyHKIHM Y=
X+

B TOYKE C aOCIIMCCOM X0 = -3 nmmeer BU:

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

A4. Teno aBmxeTcs MO MPSAMOM Tak, YTO PacCCTOSHUE OT HAYAIBHOM TOUKM H3MEHSIETCA MO 3aKOHY
S(t)=t+0,4t* =6 (M), rae t—Bpems mBuKeHHS B ceKyHax. Haiinure ckopocts Tema dgepes 10

CeKyH]l TOCJIC Hayayia JBHXKCHUS .
1) 10; 2)9; 3)8; 4)7.
Yposens B.
B5. Ha pucynke n3o00paxéHn rpaduk MpoM3BOAHON HekoTopoit ¢yHkuuu Y= f(X), 3aganHoi Ha

npoMexyTtke ( - 2; 2). Ckosibko ToYek MUHUMyMa uMeeT GyHkiust f (X) Ha aToM poMexyTke?
BERELINZ T ERE

B6. Haiimure yrioBoii kodp@uimeHT KacaTeabHOMW, MPOBEACHHOW K Tpaduky
dymran y = X° +2X* + x* +1 B Touke X, =1.

B7.Haiiqure npousBojHble (QyHKUUH @ a) f(X) = (4x + 7)3 ;. 6) Yy=X-1g3X.

Yposens C.
o 2
C8. Haiiute cymmy yriaoBbix Kod(@HUIHMEHTOB KacarelnbHbix K mapabone Y =X —4 B Toukax
nepeceyeHus: mapabosbl ¢ OCbIO adciwcc.

Kpurepun onenku

3amaHus bamel IIpumeuanue
Al — A4 4 Kaxaplit mpaBmIbHBI 0TBET 1 Oann
B5-B7 6 Kaxaplii mpaBIIIbHBIN OTBET 2 Oajia
C8 3 Kaxaplit mpaBmIIbHBIN OTBET 3 Oanna

MaxkcumanbHbIi 0ani 3a paboty — 13 6an10B

HIkana nepeBoga 0a/1JI0B B OTMETKH

\ OT1meTka \ Ywncsio 6215108, He00X0AUMOE VISl OJY4eHHSI OTMETKH




« 5» (0TIMYHO) 13-12
« 4y (xopo1io) 11-10
« 3» (yIOBJIETBOPUTEIHHO) 9-8
« 2 « (HEYJOBICTBOPUTEIIHHO) MeHee 8
OTBeThbI
1 Bapuanr 2 Bapuant
Al |1(4) 1(4)
A2 | 2x—sinx (2) 2x — COSX (2)
A3 |y=7x+15(2) y =5x + 21 (4)
A4 |t=14c(3) V(10) =9 m/c (2)

B5 1 Touka, Xmax =1,8 1 Touka, xmin =0
B6 | k=-7 k=16
35(7x + 4)%; 6) 96** + 2cosx
B7 a) 35(7x + 4)7% 6) a) 12(4x + 7)%; 6) tg3x + 356
cos” 3X
C8 |tgai+itgao=6+(-6)=0 tgox + tgap =4+ (-4) =0
CamocrosiTesibHast padora Ne 11
HccaenoBanue PpyHKOMHM ¢ MNOMOIIBIO NMPOU3BOJIHOM.
Hean: mpoBepka 3HAHUW W MPAKTHYECKUX YMEHUU OOYJarOIIMXCA.
1 BapuanT
Yposens A.
A1l. CKOJIbKO MHTEPBAIOB YOBIBaHMA wnMeeT QyHKIuA f(x) = x° — 3x?
A.1. B.2. B.3. T.Hwuoagsoro
A2. CKONBKO KPUTHUECKUX Touek uMeeT GyHKims f(x) = x> — 9x? + 15x?
A.2. Bb.1. B.3. T.Huonsoi
A3. 3nauenue QyHKIHMH y =—x° +4x+2 B TOUKe MAKCHMyMa paBHO...
A.0. b2. B.6. TI'8.
A4. Toukoii makcumyma dpynkuun  f(x) = 16x3 + 81x2 — 21x -2 sBnsercs. ..
A.—1. B35 B.-3. TI.-35.
Yposens B.
B5. lana ¢ynxuus  f(X) = x3 — 3x — 6. HaiiuTe npoMexkyTKH BO3pacTaHhs M YObIBaHHS (DYHKIIUH.
Yposens C.

C6. UccnenyiiTe C IMOMOIIBIO NPOU3BOAHON (yHkumio  f{x) = x* —3x> —9x u mnocTpoiite eé rpadux.

2 BapuaHT
YpoBens A.

Al. CKoNbKO MHTEpBAJIOB BO3pAacTaHUs uMeeT QyHKIus f(x) = x° — 3x??



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

A2. CKOIEKO KPUTHUYECKHX TOUeK nMeeT QyHKIms  f(x) = x° — 6x? + Ox
A.Huomnoii. b.3. B.1. T.2.

A3. 3nauenue Qynxuuu y = 2x> - 8x+ 11 B TOYKE MHUHMMYMa PaBHO...
A.0. B.S5. B.2. T'3.

A4. Touxoit MunumyMa  yrkima f{x) = 16x° + 81x2 —21x— 5 sasmsercs...

A. % b25. B.-3. T.-1.

Yposens B.

BS5. Jana dymxuums  f(x) = x3 - 3x + 2. HaiifmuTe mpoMeXyTKH BO3pacTaHUs M yObIBaHHS (DYHKIIUH.
Yposens C.

C6. ViccnenyiiTe ¢ TOMONIBIO TIPOM3BOAHON (yHKIMIO f{x) = x*> —3x + 1 u mocrtpoiite €& rpaduk.

Kpurtepun onenku

3amanus banier [Tpumeuanue
Al — A4 4 Kaxxpiii mpaBunbHbI oTBeT 1 Oamn
B5 2 Kaxpiii mpaBuiIbHBIN 0TBET 2 Oasuia
C6 3 Kaxxp1it mpaBuibHBINA OTBET 3 Oayuia

MakcumanbHbIi 6asmt 3a paboTy — 9 0ajjioB

Il kana nepeBoaa 60aJ1J1I0B B OTMETKH

OTMeTKa Yucso 62,1710B, HE00X0AMMOE ISl OJYUYEHUS OTMETKH
« 5» (OTIUYHO) 9-8
« 4y (XxopoI1110) 7-6
« 3» (yAOBJIETBOPUTEIIHHO) 5-4
« 2 « (HeyOBJIETBOPUTEIHHO) MeHee 4
OTBeTHI
1 Bapuaunr 2 Bapuant
Al | Al B.2.
A2 | A2 r.2.
A3 | B.6. I.3.
I.-3,5.
A4 A. E
8
BS ¢ T mpu Xe(—oo;—l]u[l;+oo); ¢ ¥ mpu d T npu Xe(—oo;—l]u[l;+oo); ¢ ¥ mpu
xe[-11]; xe[-11];
A y
C6
3 / R 1,5 R
- 2/ -1 5 T X X
-1,25 X

Vi



CamocrosiTesbHast padora Ne 12
IlepBooOpa3nas ¢pynkuuu. UHTerpal.

Heab: mpoBepka 3HAHUN W MPAKTHYECCKUX YMEHHH OOydJarOlIUXCS.
1 BapuanT

Yposens A.
Al. . Berunciaure MHTErpa:

2 j-dx
3x? —4)dx; 6 .
9 [Grx—dd 6 ) 53

A2, JIna dynakuun f(x) = 3sin X Haitmure:
@) MHOXKECTBO BCEX HEPBOOOPA3HBIX;

7T
0) mepBooOpasHyto, rpaduKk KOTOPOM MPOXOJUT  uepe3 Touky M ( E ;0)

A3. Boruncnurte, cienaB mpenBapuTeIbHO PUCYHOK, IUJIOUIaAb (UTYpbl, OTPAaHUYEHHON JTUHUSIMHU:
y=0,5x2,y=0,x=2,x=0.

A4, Jlokaxwure, uto pyHkius F sBiusercs mepBooOpasHoi s GyHknuu f(X) HA mpomexyTke
(-o0;+0), ecmn Fx) =x3—4, f(x) =32

Yposens B.
3
BS. Beruncaure nurerpan _[ [x2 +(x - 3)2] dx
0
Yposens C.
C6. Haiinure miomans (GUrypsl, OrpaHUYEHHON IMHUAMH ) = 6x —x% n y = 2x.
2 BapuMaHT
Yposens A.
Al. . Belunucnute HUHTETpal:
2 T dx
a 4x3 — ) .
) J'( x% — x +5)dx; 6) J. <=
1 —2
A2, Jns pyakuuu f(X) = 2C0S X Haitmure:
a) MHOXKECTBO BCEX IEPBOOOpPA3HBIX;
T

0) nepBooOpa3Hyto, rpaduK KOTOPOW MPOXOAUT dYepe3 TOoUuKy M ( E ;0)

A3. BeruncnuTte, cienaB mpenBapuUTeIbHO PUCYHOK, IJIOMIaAb (GUTYpBI, OTPAaHUYCHHON TUHUSIMHU:
y=2x2,y=0,x=3,x=0.

A4, Jlokaxure, uto pyHkius F sBnsercs mepBooOpasHoi mis ¢ynkmmu f(X) Ha mpomexyTke
(-o0;+m), ecmu F(x) =2x—x4 f(x)=2-2x

Yposens B.



3
BS. Boruncinte uHTErpa I [X2 + (1— X)z] dx
0

Yposens C.

C6. HaiiuTe miomanns GUrypsl, OrpaHMueHHON JHHHAMH y =-6x—x> U y= - 2x.

Kpurtepuu oneHKu KOHTPOJIBbHOI padoThI

3ananus bannst [Ipumeuanue
Al - A4 6 Kaxxnpiit mpaBusbpHbIl oTBeT 1 Gain
B5 2 Kaxx b1 mpaBuiibHbIN oTBET 2 Oasuia
C6 3 Kaxx b1 mpaBuibHbIN oTBeT 3 Oansa

MakcumanbHbii 0amt 3a padoty — 11 6asuioB

Ikana nepeBoaa 6a/1JI0B B 0TMETKH

OtMmerka Ymucio 6215108, He0OX0AUMOeE ISl TOJTYYeHUSI OTMETKH
« 5» (OTINYHO) 11-10
« 4y (xoporto) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HEYJJOBIICTBOPHUTEIHHO ) MeHee 6

OTBeTBI K KOHTPOJILHOM padoTe

1 Bapuaunr 2 BapuaHnt

Al | a)4.5;0) g a) 18,5; 0) —g

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

S ur — 18 .eII.
A3 | Spur = %KB.GL{. o KB.€]l

A4 | F(X) sBiuseTcs nmepBoobpasnoit s f (X) F(X) siBastercst mepoobOpasHoii ms f (X)
B5 |18 12

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

CamocrositesibHas padora padora Ne 13
IInomanu noBepxHoCTeii MHOTOTPAHHHKOB.

Ilesan: mpoBepka 3HAHMN W NPAKTHUECKUX YMEHUI oOydaromuxcs.
1 BapuanT

YpoBens A.
Al. Beibepute BepHOE yTBEpKICHNE
a) mapajuiesienuIel COCTOUT U3 LIECTU TPEYTOIbHUKOB;
0) IPOTHUBOMOJIOXKHbIE I'PAaHU MapajuIeIenueia UMEIoT OOIIyI0 TOUKY;
B) AMaroHaJy Mapauiesienumesia NepecekaroTcs U TOYKON IepeceyeHns JesATCs TOMoaMm.
A2. KonnyectBo pedep 1mIecTUYTroIbHOM MPU3MBbI
a)18; 6)6; B)24; r)12; nm)l5.



A3.Haumenslliee 4ucio rpaHell Ipu3Mbl
a)3; 06)4; B)S; 16, MO

A4. He siBiisieTcss npaBUJIbHBIM MHOTOI'PaHHUKOM
a) MpaBWIbHBIN TeTpa3ap; O) IpaBuibHAs NpU3Ma; B) MPABUIIbHBIA J0AEKA3Jp; T) MpPaBUIbHBIN
OKTadp.

AS. Beibepute BepHOE yTBEpPKACHUE:

a) BBINYKJIBII MHOTOTPaHHMK HAa3bIBAECTCSA IIPABWIIBHBIM, €CIM €ro TpaHM SBJIAIOTCA IPaBUIbHBIMU
MHOTOYI'OJIbHUKAMH C OJAHMM U TE€M € YHUCIOM CTOPOH M B KaXJOW BEpIIMHE MHOTOTPaHHHKA
CXOJUTCSL OJHO U TO K€ YUCIIO pedep;

0) mpaBUIIbHAS TPEYTrOJIbHAS MUPAMU/IA U MPABIIBHBIN TETPAdIp — 3TO OJHO U TO XK€,

B) IUIOIIA/(b OOKOBOM MOBEPXHOCTH NMUPAMHU/Ibl paBHA MPOU3BEICHUIO IIEPUMETPA OCHOBAHHUS HA BBICOTY.

A6. BricoTa 00KOBO# rpaHu MPaBHIILHON MHUPAaMUIIBI, TPOBEICHHAS U3 €€ BEPIINHBI, HA3bIBACTCS
a) TMaroHanbio; 0) MeIUaHOW; B) armOEeMON.

A7. Jluaronanb MHOTOTPaHHHKA — 3TO OTPE30K, COCINHSIOIINI
a) Mo0ble JIBE BEPLUINHBI MHOTOTPaHHKKA; 0) IBE BEPILUUHBI, HE PUHAAJIEKAIE OJHOU I'PaHu;
B) JIB€ BEPIIMHBI, IPUHAJIEkKAIINE OJHOM rpaHH.

Yposens B.

B8. Haiimure nuaroHanu npsMOyroJbHOTO NapajuIeNeNuIlea, €CIM CTOPOHBI €ro OCHOBaHUA 3 CM,
4 cm, a BeicOTa paBHa 10 cm.
Yposens C.

C9. B mpaBmiibHOI 4eTHIPEXYrOJILHON NMHUpaMHUAE CO CTOPOHOM OCHOBaHMSA & M, OOKOBasl I'paHb
HAaKJIOHEHA K IUIOCKOCTH OCHOBaHUA moj yriom 60 0 Haiimure:
a) BBICOTY NMHUpaMUjibl; 0) muiomanab OOKOBOM MOBEPXHOCTH.

2 BapMaHT
Yposens A.
Al. BriOGepute BepHOE YTBEP)KICHHE
a) TeTpadp COCTOUT U3 YEThIPEX MapaieIorpaMMOB;
0) OTpe30K, COCTUHSIONINI MPOTUBOIOJIOKHbIE BEPIINHBI TapaJuiesIenuIe/1a, Ha3bIBA€TCS €ro
JIaroHalblo;
B) MapaJulieNienuIe]l UMEeT BCEro IECTh pedep.
A2. KoiuecTBO rpaHeil 1MIeCTUYroJIbHON MPU3MBI
a)6; 06)8; B)10; 1)12; m)l6.
A3.HaumensInee uynciao péoep MpU3Mbl
a)9; 0)8; B)7; 1)6; 1)S5.
A4. He siBrisieTcsl MpaBHJIbHBIM MHOTOTPaHHUKOM
a) MpaBUJIbHBIN TeTpadap; 0) MpaBUIBHBINA JOJEKAIP; B) MpaBUiIbHAS MUPAMUIA; ') IPABUIIbHBII
OKTadIp.
AS. BeiOepute BepHOE yTBEpKJICHUE:
a) MPaBUJIBHBIN AOJEKAdIP COCTOUT U3 BOCKMU MPABUIIBHBIX TPEYTOJBbHUKOB;
0) IpaBUIIBHBIN TETPAdAP COCTOUT U3 BOCBMHU MPABMIBHBIX TPEYTOJIbHUKOB;
B) MIPABHJIBHBIN OKTadIp COCTOUT U3 BOCKMU MPABUIILHBIX TPEYTOJLHUKOB.
A6. Aniopema — 310
a) BbICOTA MUPaMUIbl; 0) BbICOTa OOKOBOM IpaHu MUPAMUIBL;
B) BbICOTa OOKOBO IpaHy MPABUILHOM MAPAMHUIBI.
A’7. YcedyeHHas nupamMyuaa Ha3bIBA€TCs MPaBUIILHOM, €CIU
a) €e OCHOBAHUS — MPaBUJIbHBIE MHOTOYTOJIbHHUKHY;
0) OHa MOJIyueHa CeYeHUEM NMPaBUIbHOM MUPaMU/IbI IIJIOCKOCTbIO, TApAIIIeIbHOW OCHOBAHUIO;
B) ee OOKOBBIE I'PaHU — MPSIMOYT'OJIbHUKH.

Yposens B.



B8. Haiinure OokoBoe peOpo NpaBUIBHON YETBIPEXYrOJbHOU, MUPAMUIBL, Y KOTOPOH CTOpPOHA
OCHOBaHMA & M, a BbicoTa paBHa 10 M.

Yposens C.

C9. B npsiMOyronpsHOM Tapajijiesienuneie CTOPOHBI  OCHOBaHUS S M U 12 M, a AuaroHai b
napajulelenuieaa HAKIOHEHAa K ILIOCKOCTH ocHoBaHus mon yriaom 30 °. Haiture:
a) BBICOTY MapaUiesienumnena; ©0) momaas OOKOBOW MOBEPXHOCTH.

Kpurtepuu onieHKM KOHTPOJILHOH PadoThl

3ananus babt [Ipumeuannue
Al — A7 7 Kaxxpiii mpaBuiibHbIN oTBeT 1 Oamn
B8 2 Kaxx b1l mpaBuibHbIN oTBET 2 Oasuia
C9 3 Kaxxpiii mpaBuiibHbIN 0TBET 3 Oaisa

MakcumanbHbii 0ami 3a padoty — 12 6aJuioB

Ixana nepeBoaa 6a/1JI0B B 0OTMETKH

OtMmeTka Yucso 621108, He0OX0AUMOeE 1715l OJYYeHHS OTMETKHU
« 5% (OTINIHO) 12-11
« 4y (xoporto) 10-9
« 3» (YAOBJIETBOPUTEIHHO) 8-7
« 2 « (HeyIOBJICTBOPUTEIHHO) MeHee 7
OTtBeThI
1 Bapuaunr 2 BapuaHnt

Al | B) 0)

A2 |a)l8 0) 8

A3 | B)S a) 9

A4 | 0) B)

A5 | a) B)

A6 | B) B)

A7 |0) 0)

B8 |5+5Mm V132 m

- } _ 2
co |M=4v3 M:Sa, =128m h:%;San,: @Mz

CamocrositesbHasi padora Ne 14
ILiromaay moBepxXHOCTEH TeJl BpalleHus.

Iesan: mpoBepka 3HAHUN W NMPAKTHUECKUX YMEHMH OOYyYaroLIMXCs.
1 BapuanT

YpoBens A.
[TonTBepAUTH WM OIIPOBEPTHYTH CIEAYIOIIUE YTBEPKICHHUS.

Al.HpI/I BpalllCHUU MMPAMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH ITOJIydacM HUJIUHIP.
A2.0Tpe3KI/I, COCAUHAIOINHNE BCPIIMHY KOHYCAa C TOUKAMH OKPYKHOCTH OCHOBAHUSA HA3BIBAIOTCS



o0Opa3ylimuMu KOHYca.
A3. OceBbIM CEUEHUEM LMIMHApPA  SBJISETCS TPEYTOJIbHUK.
Ad4. Beicora mumHapa (mpsMoro) Ooblie 00pa3yIoIeH.
AS. Ilpu BpameHuu oJIyKpyra BOKpYr  €ro JuaMerpa Kak OCH IoJIydaeTrcs — 1iap.
A6. Tlnormajp NOJHOWM NOBEPXHOCTU LWIIMHJPA BeIYHCIIETCS 10 popmyine S = 2 7 (r+h), rue r —paauyc
UIIMH/IPa, N-BbICOTA IUJIMHIPA.

Yposens B.

B7. Bricota mwimHapa paBHa 4 M, PacCTOSIHUE MEXIY OChbIO UWJIMHIpA W TapajljiebHOU e
IIOCKOCTBIO CEUEHMS] paBHO 3 M, a Iuomanb cedeHus 32 w2 Haiimure mmomans 6oKOBOi
MOBCPXHOCTHU HHUJIMHAPA.

B8. Bricota koHyca paBHa 12 M, a oOpasytomast 13 m. Haiinure miomangs oceBOro cedeHusl KOHyca.

Yposens C.
C9.ITnomane cedyeHus, He TPOXOASAIIEr0 4epe3 HEeHTp mapa, paBHa 167 M2, HaiimuTe mmomiams

MOBEPXHOCTU IIapa, €CIU PAacCTOSHHE OT IIGHTpa IIapa 0 CEKYyIIeHW IJIOCKOCTH PaBHO 5 M.

2 BapuaHT
Yposens A.
[ToaTBEpAUTH UM OMTPOBEPTHYTH CIEAYIOIINE YTBEPKICHHUS.

Al.Ilpu BpameHny NpssMOyroabHOIO TPEYTOJbHUKA BOKPYT €r0 KareTa Kak OCH MOJydaeM KOHYC.

A2.0Tpe3KH, COEIUHSIONINE COOTBETCTBYIOIIUE TOYKH OKPYKHOCTEH KPYrOB Ha3bIBAKOTCA
00pa3yromuMe  UIUHIPA.

A3. OceBbIM CEYEHHEM KOHYcCa SBJISIETCA TPSMOYTOJIbHUK.

A4. BpreicoTa KOHyca paBHa o0Opa3yromici.

AS. OTtpe3ok, COeANHSAIONIUN JBE€ TOUKH IIAPOBOM MOBEPXHOCTH M MPOXOASAIIMN Yepe3 LEHTP Iapa,

Ha3bIBAECTCS TUAMETPOM IApPa.
A6. Bce oOpasyromye NHIMHAPUYECKOW MOBEPXHOCTH TapaJUIeabHBI APYT JIPYTY.

Yposens B.
B7. [Inomane GOKOBOM MOBEPXHOCTH IWIMHApPA paBHa 6071 M, a paauyc ocHoBanus S5 M. Haiioure

JUIMHY 00pa3yromel IHINHAPA.
B8. Panmnyc ocHoBanmsi KkoHyca paBeH 12 M, a oOpasyromas 13 M. Hailigute miomanas oceBoro
CeueHHUs KOHYca.

Yposens C.
C9. Pamuyc chepsl paBeH 13 M, a paccTosHHe OT €€ ILEHTpa [0 CeKyIleW IIOCKOCTH PaBHO 5 M.

Haiigutre miMHy OKpPY)KHOCTH cedeHHs c]ephl.

Kputepun onieHKH KOHTPOJIbHOI PadoThl

3amaHus bamel IIprumeuanue
Al — A6 6 Kaxapiii mpaBuIbHBIM OTBET 1 Gann
B7 - B8 4 Kaxaplii mpaBIIIbHBIN OTBET 2 Oasia
C9 3 Kaxxaplit mpaBmIIbHBIN OTBET 3 Oanna

MaxkcumanbHbIi 0an 3a padoty — 13 0ay10B

HIkana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka Yucao 621108, He0OX0AUMOE ISl TOJTYYeHHSI OTMETKHU

« 5» (OTJINYHO) 13-12




« 4y (xopomio) 11-10
« 3» (yIOBJIETBOPUTEIHHO) 9-8
« 2 « (HEYJOBIECTBOPUTEIHHO) MeHee 8
OtBeTbI
1 Bapuanr 2 Bapuant

Al | na Ja

A2 | na Ja

A3 | na HET

A4 | mer HET

A5 | na Ja

A6 | Her Ja

B7 |40m m? 6 M

BS | 60 m° 60 m?

C9 [16lmm’ 24n m*

CamocrosiTesibHast padora Ne 15
O0bEMBI MHOTOTPAHHUKOB.

Hean: mpoBepka 3HAHWUW W MPAKTHYECKUX YMEHUU OOYJarOIIMXCA.

Yposens A.
Al. Kakoii He MOXeT ObITh Tpu3Ma’?
A. Ilpsmoii; b. Haknmonunoii;  B. [IpaBuibHOIA; I'. YceuenHot.
A2. Kakas ¢hopmyra UCTIOJIB3yeTCs ISl BEIYMCIICHUS 00beMa pu3Mbl, TAe R — pannyc ocHOBaHws,
H — BricoTa:
1 1
A 2S H: B R%H: B.S, H: F.—H(S+Sl+ ssl).
3 3
A3. HazoBure, kakas gurypa He SBJISIE€TCS MPABUILHBIM MHOTOTPAaHHUKOM.
A. Kyo0; b. lonekasap; B. Oxkrazup; I'. Iapannenenunen.
A4. Pebpo kyOa paBHO 2 cM. Berucimre cymMMy JUTHH Beex pebep Kyoa.
A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. ITnomans rpanu Kyoa paBHa 16 cm 2 . Belunciure ero 06bem.
A. 24 cm®; b. 48 cm’; B. 56 cm®; I.64cm°.

AG6. CymiecTByeT Jii IPU3Ma, Y KOTOPOM TOJIBKO 0JTHO OOKOBOE peOpo MeprneHIuKyIIpHO OCHOBAHUIO?
A. Jla; b. Her.

Yposens B.

B7. U3 Bepmuubl B kBaapata ABCD co ctopoHoii 6 CM K €ro IUIOCKOCTH IPOBEAEH
neprenaukymsip BK. Haiigure o6vém mupamuabl, ecniu AK =10 cm.

B8. OcHOBaHMEM TIPU3MBI SBIAETCS MPAMOYTONBHBIA TPEyrojbHUK ¢ ocTphiM yrioM 60° u kateToM,
NPWISKAIINM K 3TOMY YTy, paBHBIM 9 cM. Beicota mpusmsbl paBra 10 cm. Haiinure:
a) 00bEM TPU3MBI,
0) mIoImaab MOJHOW MMOBEPXHOCTH TPH3MBL

Yposens C.

C9. Haiimute 00beM MHOTOI'paHHHMKA, H300pa)KEHHOTO Ha PUCYHKE




(Bce IBYrpaHHBIE YIJIbl MHOTOI'PAHHHUKA IPSMBIE).

2 BapuaHT
YpoBenn A.
Al. IIpsamoyroJibHbIN Napajsienenunes — 3To
A. Iupamua; b. ITpu3ma; B. Oxrasnp; I'. Terpasmp.
A2. O6beM nupamMuasl onpezaensercs no Gopmyre, rae S, , - IUIOMaIs OCHOBaHHA, H — BbICOTA,
R — paguyc.
1 1 ., 2
A =S, H; b. —7R“H; B. S, H; I —2R“H.
3 3 3

A3. Anodema — 310
A. O6pazyromas muuHapa;  b. Beicota koHyca; B. BricoTa 60KOBOI rpaHu MTUPAMHU JTBI,
I'. BeicoTa yceueHHOTO KOHYcA.
A4. 3mepeHus npsiMOyroJIbHOTO Napajuiesenunena paBHbl 2 ¢M, 3 ¢M 1 5 cM. Beruncnute ero oobsem.

A.30cm3;, B 15cm’; B.20cm’;  T.25cMm’.
AS. Pebpo kyba paBHO 2 cM. BeraucnuTe miomias TOBEPXHOCTH KyOa.

A. 12 em?; B. 24 cm?; B. 16 cm?; .18 cm?.
A6. CymectByeT 1 npusma, umetromas 20 pedep?
A. Ha; b. Her.

Yposens B.

B7. OcHoBanue mpsMON TPU3MBI - MPAMOYTOJIBHBIM TPEYrOJbHUK C KaT€TOM 5 CM M THUIOTEHY30#
13 cm. Beicora mpusmbl paBHa 10 cm. Haiimute 00BEM mpU3MBI.

B8. B nmpaBuibHOW 4YeTHIPEXYroapHON MHUpaMusie OOKOBBIE TPaHU HAKJIOHEHBI K
ITOCKOCTH OocHoBaHMS moj yrimom 30°, a ocHoBanuwe paBHO 6 cM. Haiimute:
a) 00BEM TMpPaMUIBL;
0) rIomaab MOJHOW MOBEPXHOCTH MHUPAMHIIBI.

Yposens C. |
C9. Haiingute 00beM MHOTOTpaHHHKA, H300paKEHHOTO HA PUCYHKE

(2]

(Bce mByrpaHHbIC YIJIbI TIPSIMBIE).

Kpurepun ouenkn ,

3agaHus bamiel [Tpumeuanne
Al — A6 6 Kaxp1it mpaBuibHBINA OTBET 1 Oaiin
B7,B8,C9 9 Kaxp1it mpaBuiIbHBINA OTBET 3 Oayuia

MaxkcumanbHbIi 0an 3a padoty — 15 0ay10B

Ikana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka Yucio 621108, He0OX0AUMOE /I MOJTYYEHHS OTMETKH
« 5» (oTIM4HO) 15-14
« 4y (xoporo) 13-12
« 3» (yIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTENBHO) meHee 10




OTBeThI

1 Bapuaunr 2 Bapuant
Al |r 0
A2 | B a
A3 |r B
A4 |a a
A5 |© 0
A6 |6 0
B7 |96 cM® 300 cm®
B8 ) 405+/3cm3;6)171+/3 +270 em?; a) 12+/3 em3; 6) 24/3 + 36 cm;
CcC9 B 56

CamocrositesibHast padora Ne 16
O0bEMBI TeJ1 BpaleHusl.

Hean: mpoBepka 3HAHUN M MPAKTUYECKUX YMEHUU OOyYarOIIMXCA.
Yposens A.

Al. Codepa sBnsieTCs HOBEPXHOCTHIO:
A) xoHyca; 0) yceuyeHHOTO KOHyca; B) IWUIMHJpA; T) IIapa.

A2.VI3meHuTCs 11 00BEM HWIMHJIPA, €CIIH TUaMeTp €ro OCHOBAHMS YBEJIMUUTh B 2 pa3a, a BBICOTY YMEHBUIUTH
B 4 paza?

A3. 3 Kakux TeJa COCTOUT TEJO, TOJydEHHOE BPAIlIEHUEM pPaBHOOSAPEHHOW Tpareluu BOKPYT OOJBIIETOo
OCHOBaHMs?

A4, O6béMm tmmHApa paBeH 12 cm®. UeMy paBeH 00bEM KOHYca, KOTOPBIH HMEET TAaKOE K& OCHOBAaHHE H
TaKYIO K€ BBICOTY, KaK U JaHHBIN [IUIUHIP?

AS. Haligute 00BEM IUIMHAPA C BEICOTOM, PAaBHOW 3 CM U AMAMETPOM OCHOBAHUS — 6 CM.

a) 27m em>; 6) 91 em®; B) 36w ev®; 1) 181 em®; ;1) S4m e,

A6. IwmmHap BIIKMCaH B MPSMOYTOJIBHBINA Mapajuienenumnes. Paguyc oCHOBaHUS U BBICOTA IIMIJIMHIPA
paBHbI 6. Haiinure 00bEM nmapaienenumnesa.

Yposens B.

B7. B mape Ha paccrossHMM 3 CM OT IIGHTPa MPOBEICHO CEYCHUE, PAIUyC KOTOPOTO 4 CM.
Haiimure 00BEM 1rapa.

B8. IIpssMOyroyibHBII TpPEyroabHUK C TMIOTEHY30M 13 cM Bpamaercs BOKpPYr OCH, COZAEpXKalled KareT
amuHOM 5 oM.  Haiinute 00bE€M MONTydyeHHOTrO KOHyca M IJIOIIAJb €ro IOJIHOW TMOBEPXHOCTH.

Yposens C.

C9. Haiinute 00beM V yacT HUIMHIPA, H300paKEHHON Ha PUCYHKE. ,2

2 BapuaHT



Yposens A.

Al. Cdepa u MI0CKOCTh HE MOTYT HMETh:
A) oany o0u1yIo TOUKy; 0) HU OJJHOM 001l TOUKM; B) JABE OOIIME TOYKH; T') MHOTO OOIIUX TOYEK.

A2. Bo cKoJIbKO pa3 yBEIMUYUTCA 00bEM KPYrOBOTO KOHYCA, €CJIM BBICOTY YBEJIMUUTH B 3 pasa.

A3. U3 xakux TeJ COCTOUT TEJO, MOJIYYEHHOE BpAIllEHUEM paBHOOEAPEHHON Tpameuuu BOKPYI MEHBIIETro
OCHOBaHUsA?

A4, [TlunuHAp ¥ KOHYC UMEIOT O0IIee OCHOBaHME M BhICOTY. Halmute 00beM KOHyca, eciau 00beM MIIMHIPA

pasen 120 wem®.

AS. Bricora konyca 3 cM, obpasyromiast 5 cMm. Haiinure ero oonem.
a) 27m em>; 6) 9 em®; B) 16w ev®; 1) 181 em®; ;1) S4m e,

A6. Hununaap BoucaH B MpsAMOYToJIbHBIN Napasuienenunes. Paanyc ocHOBaHMS U BbICOTA LIMJIMHPA
paBHbI 5. Haiinure 00b€M mapasuienenuresa.

Yposens B.

B7. B miape Ha paccTossHMM 8 CM OT LEHTpa MNPOBEACHO CEYEHHe, paauyc KoToporo 6 cm. Haiinure
00BéM mmIapa.

B8. [lunmuuaap oOpa3oBaH BpalleHUEM MPSMOYTOJIbHHKA C JUArOHAIbI0 5 CM BOKPYr CTOPOHBI JTMHOU
3 cMm. Halimute 00BEM IuIMHApPA M IUIONIA[L TOJHOW €ro MOBEPXHOCTH.

Yposens C.

a

C9. Haiigure 06beM V yacTu MUIMHAPA, U300pa)KEHHON Ha PHCYHKE.

Kpurepun onenku

3amgaHusg bamel [Tpumeuanne
Al — A6 6 Kaxp1it npaBuibHBINA OTBET 1 Oaiin
B7,B8,C9 9 Kaxxp1it mpaBuiIbHBINA OTBET 3 Oayuia

MaxkcumanbHbIi Oani 3a paboty — 15 0aj10B

Ikana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka Yucio 621108, He0OX0AUMOE ISl MOJTYYEeHHSI OTMETKHU
« 5» (oTIM4HO) 15-14
« 4y (xoporo) 13-12
« 3» (yIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJICTBOPUTEIHHO) meHee 10




OTBeThI

1 Bapuaunr 2 Bapuant
Al |r B
A2 | He u3MeHuTcs B 3 pa3a yBeJIU4MTCS
A3 | U3 IBYX KOHYCOB U IIMJIMHJIPA U3 JBYX KOHYCOB M IIMUIMHIPA
A4 |4 40m
A5 | 27nceM® 16
A6 | 864 500
B7 500 o 4000
3 3
B8 [240m cm 2; 300w cm; 481 cm % 561 e
C9 |13.5# 81

CamocrositesbHast padora Ne 17
Kom0unaTopuka, CTAaTUCTHKA U TeOPHs BEPOSITHOCTEIA.

Hean: mpoBepka 3HAHUW W MPAKTUUYECKUX YMEHUU OOYYarOIIMXCA.

Yposens A.
Al. JIna KaXI0TO U3 OMUCAHHBIX COOBITHN ONPEIETUTE, KAKMM OHO SIBJISIETCS: HEBO3MOXKHBIM, JIOCTOBEPHBIM
WJIW CITy9allHBIM:
1) 3aBTpa OyzaeT xopolas moroja;
2) B sHBape B rOpoJie MOMAET CHET;
3) B 12 9acoB B ropojic HAET J0XK/Ib, a 4epe3 24 daca OyJeT CBETUTH COJTHIIE;
4) Ha IEHb POXKJICHUS BaM MOJIAPAT TOBOPSIIETO KPOKOINIIA;
5) Kkpyraas OTIMYHUIIA TTOTYIHUT TBOMKY;
6) KaMeHb, OpOIIICHHBIN B BOJIy YTOHET.
A2. Onpenenure Moy, cpeaHee apudMeTndecKoe u pa3max psaga: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOATHOCTh TOTO, YTO 3aJyMaHHO€ JBY3HAYHOE YHUCJIO JEIUTCS Ha 3 WM JOenuTcs Ha 27
Onpenenure BUI COOBITHS.
a) CIIO)KCHHUE COOBITHIA;

A4. BeruncmureC, -CS - C2-CZ.

0) MpoU3BEICHUE COOBITHA.

AS. Ha cron OpocaroT Ba UTpalibHBIX TeTpadipa (cephlil U Oenblif), Ha TpaHsIX KaXJ0TO U3 KOTOPBIX TOUKAMHU
ob6o3HaveHbl uncia or 1 g0 4. CKOJBKO pa3IMYHBIX Map YHUCEI MOXKET MOSBUTHCS Ha TpaHsIX 3THX
TETPadPOB, COMPUKACAIOUINXCS C TTOBEPXHOCTHIO CTOJA?

A6. 113 10 nepBbIX HATYpaJIbHBIX YHCET CIy4aifHO BBIOMparoTcs 2 uncia. Beraucanute BepoSITHOCTH

CIIEYIOIINUX COOBITUH:
a) OJTHO M3 BEIOPAHHBIX YKCe — JIBOMKa; 0) 00a 4uciia HeUYeTHBIE.

Yposens B.

B7. B 6puraze 4 xeHIuHb! U 3 MyxunHbl. Cpenu 4iieHOB Opurajsl pasbirpsiBatorcs 4 6unera B Teatp. Kakosa
BEPOSATHOCTH TOTO, YTO Cpe/u obuaaareneil OuaeToB OKaXeTcsl 2 )KEHIIMHBI U 2 MY)KUUHBI?

B8. Ha xaxnoit kapTouke HamucaHa ojgHa U3 OYKB K, J, M, H, 0, 1. YeTbIpe KapTOUKU Hayraj BBIKJIAIbIBAIOT
OJIHY 3a JIpyroi B psia. KakoBa BeposITHOCTB, YTO MIPU BBIKJIAABIBAHUU TIOJTYYUTCS CIOBO «KIOM»?

Yposens C.

C9. Haiigute BepOATHOCTh TOTO, YTO CIy4aliHBIM 00pa30M BBIOpaHHOE JBY3HAYHOE YHCIIO TIPpH JAenieHnu Ha 11
naet B ocrarke 10.



2 BapuaHT
YpoBenn A.
Al. JIns KaX/10T0 U3 ONHUCAHHBIX COOBITUHN ONPEAEIUTE, KAKUM OHO SIBJIIETCS: HEBO3MOXKHBIM, JJOCTOBEPHBIM
WJIN CITyYalHBIM:

1) BBI BBIXOJIUTE HA YIUILLY, @ HABCTPEUY UAET CIIOH;

2) Bac IpuriacsT jJeTeTh Ha JIyny;

3) yepenaxa Hay4YUTCsI TOBOPUTH;

4) BBIMAJIET KENTHIN CHET;

5) BbI HE BBIUTPAETE, y4acTBYs B OECIIPOUTPHIIIHON JIOTEPEE;

6) nociie yerBepra OyAeT MATHULA.
A2. Onpenenure MOy, CpeaHee apudMeTHIeckoe U pa3max psga:15, 4, 12, — 3, 15.

A3. KakoBa BEposITHOCTb TOTO, YTO MEPBOE W3 33yMaHHBIX JBY3HAUHbIX YMCEJ JEIUTCS Ha 2, a BTOpOE —
nenmutcst Ha 5?7 Onpeaenure BUI COOBITHS.
a) cJI0XKeHue coObITUI; 0) Mpou3BeAeHUE COOBITHM.

A4. Boruncnare 4, - A7 .

AS. U3 xopoOku, conepxaiiei 8 MEIKOB pa3anyHbIX 1[BETOB, ['eHa u Tans O6epyr no ogHoMy Menky. CKOJIBKO
CYIIECTBYET Pa3IUYHBIX BAPHAHTOB TAKOTO BBHIOOPA IBYX MEITKOB?

A6. 13 10 nepBbIX HaTYpaJbHBIX YHCEN Cy4ailHO BbIOMpatoTcs 2 yncia. Beraucaurte BeposITHOCTH
CJIETYIOITUX COOBITHIA:
a) OJTHO M3 BEIOPAHHBIX YKCE — €IUHMIIA; 0) 00a Ynciia YeTHBIE.

Yposens B.

B7. B ypue 6 6enbix u 4 yepHbIX mapa. M3 3Toit ypHbI Haynady u3Biekian S5 mapos. KakoBa BEpOSATHOCTB TOTO,
4TO 2 U3 HUX Oenbie, a 3 yepHbie?

B8. Ha xaxmoit kapTouke HamwcaHa ojJHa U3 OykB P, C, T, y, JI, X. UeTblpe KapTOUKH HAyraja BHIKJIAIbIBAIOT
OJIHY 3a JIpyroi B psia. KakoBa BEpOSTHOCTB, UTO MPH BBIKJIABIBAHUU MOTYYUTCS CIIOBO «CTYII»?

Yposens C.

C9. Haiigute BepOsITHOCTh TOTO, UTO CIy4ailHBIM 00pa30M BHIOpaHHOE IBY3HAYHOE YHCIIO MPH JIeNeHuU Ha 13
JIaeT B OCTaTKe 5.

Kpurepun ouenkn

3amgaHusg bamel [Tpumeuanne
Al — A6 6 Kaxapiii mpaBmIbHBIH 0TBET 1 Gann
B7,B8,C9 9 Kaxaplii mpaBmIIbHBIN OTBET 3 Oasuia

MaxkcumanbHbIi Oani 3a padoty — 15 0ay10B

IIIkana nepeBoaa 0a/1710B B OTMETKH

OrMmerka Yucio 621108, He0OX0AUMOE 1151 OJTYYeHHSI OTMETKH
« 5» (oTIM4HO) 15-14
« 4y (xoporo) 13-12
« 3» (yIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEYJOBJICTBOPUTEIHHO) meHee 10




OTBeThI

1 Bapuaunr 2 Bapuant
1) cay4; 2) noctoB; 3) cityd; 4)HEBO3M; 1) HeBo3; 2) ciyd; 3) HEBO3; 4) Cyd;
Al
5) cayd; 6) 1OCTOB. 5) HEBO3; 6) TOCTOB.
A2 | mona paBHa 11; pasmax 12; cp. apud. 6,4, Moja paBHa 15; pazmax 18; cp. apud. 8,6;
A3 |a 0
A4 190 21600
A5 |16 56
2 2
A6 |a)0,2;6) 9 a) 0,2, 0) 3
b |12 5
35 21
BS |- 1
360 720
0,1
C9 T
90

3aganust 1J1 MOATOTOBKH K JK3aMeHY
1. O01ue MoJI0KEeHUHA

®opMOU aTTeCTAllUM MO AUCIUILIMHE SABISIETCA 3K3aMeH. MToroM sxszamena siBIAETCS OIEHKA 3HAHUM
Y YMEHHI 00ydJaromerocs Mo MITHOAJILHOM MIKae.
Ox3amen MpOBOIUTCS B (POpMeE BBHITIOJHEHUS 3a/1aHU Ha 0aze KOJIIeIKa.
YciaoBusi NpoBeieHUs IK3AMEHA
Ox3amen TIPOBOJMUTCS TIO TPYIIIIAM.
KonnuecTBo BapuaHTOB 3amanus - 4.
3ajaHus MPeAyCMaTPUBAIOT OJHOBPEMEHHYIO IIPOBEPKY YCBOCHHBIX 3HAHWUW M OCBOCHHBIX YMEHHH IO BCEM
TeMaM nporpaMmbl. OTBETHI IPEIOCTABIISIOTCS TUCHMEHHO.
Bpemsi BbITIOJIHeHHSI 3a1aHUA -

5 4acoB (aKaJeMUYECKUX) C IIEPEPHIBOM.

Oo0opynoBanme: Oymara, pydka, KapaHJail, JIMHEHKa, BapUaHT 3aJlaHus, CIPaBOYHAs JIMTEPATypa,
MHUKPOKAIBKYIISATOP.
2. TpeHUPOBOYHBbIE BAPHAHTHI IJIsl MOJATOTOBKH K IK3aMeHY
HNucTpyknms 11 00y4arOMMXCs 10 BHINMOJHEHHIO PadoThI
Ha BbINOTHEHHE MMCHMEHHOM 9K3aMEHAITMOHHOM paOOThI 1O MaTEMATHUKE JIACTCS 5 aCTPOHOMHUYECKHX Yaca
(300 munyT).
DK3aMeHaIMOHHas paboTa COCTOUT M3 2-X YacTel: 0053aTeIbHOM U JTOTIOJTHUTEIILHOM.
OOsi3aTenbHast 4acTh COJIEPXKAT 33JJaHUsI MHHUMAJILHO 00s3aTEIbHOTO YPOBHS, a JOMOJHUTEIbHAS YacTh —
0oJiee CIIOXKHEIC 3aJaHus.
[Tpu BbIMONHEHUH OOJBIIMHCTBA 33JaHUN 00S3aTENLHONW YacTH TPeOyeTcs MPEACTaBUTh XOJ PEHICHUS U

YKa3aTb HOHy‘ICHHBIfI oTBeT. TOJIbKO B HECKOJIBKHX 3aJaHUIX JOCTATOYHO MNpEaACTaBUTL OTBCT. 3a IpaBUIILHOC



BBITIOJTHEHHE JII00OTO 3alaHusi M3 00sf3aTeNbHOW YacTW BBl NOJydaeTe oauH Oami. Ecinm Bel mpuBoauTe
HEBEPHOE pEIIICHNE, HEBEPHBIM OTBET WM HE MPUBOAUTE HUKAKOTO OTBETA, Mojydaere 0 6amioB 3a 3aaHue.
[Tpu BbIMoOJIHEHUH JTIO0OTO 33aJaHUs JOMOJHUTEIBHON YacTH HEOOXOAMMO MOJPOOHO OMHCATH XOJ PEIICHUS U
JaTh OTBET.
[IpaBuibHOE BBINOJHEHNE 3aJaHUI JOTIOJTHUTEIBHON YacTH OLIEHUBaeTcs 3 Oayamu.
bannbl, nogy4yeHHbIE 32 BCE BBIINOJIHEHHBIE 3a/1aHUs, CYMMUPYIOTCS.
[TocrapaiiTech MPaBUIBHO BBHIOIHUTH KaK MOKHO OOJIbIIE 3aIaHU U HAOpaTh KaK MOXHO 00JIbIIe 6aioB.
Ilepeo Hnauanom pabomvl GHUMAMENLHO O3HAKOMbMECL CO WIKANOU nepeeooa 0OAiN0e 6 ommemku u

obpamume HUMAHUe, YMO HAYUHAMb pabomy ciedyem ¢ 3a0aHull 0053amelbHOU Yacmu.

Illkana nepeeoda 6a1106 6 OMMemKU O NAMUOAITILHOU CUCHEME

Yucio 60an10B, He0OX0AUMOE 17151 OJTyYeHHS
OTMETKH
Ormerka
COYUANLHO-IKOHOMUYECKULL .
mexHu4ecKui npoguo
npoghune
«3» (YIOBJIETBOPHUTEIHHO) 9-14 9-16
15-21
1 «4» (xopoI1o) (HEe MeHee 0JTHOTO 3a/TaHUs 17-21
W3 JIOTIOJTHUTEIHON YacTH )
6onee 21
«5» (OTIUYHO) (HEe MeHee IByX 3aJlaHui U3 6omee 21
JOTIOJTHUTETLHOM YacTH)

BapUAHT

Oosazamenvnasn yacmep
IIpu BhIMOJIHeHNM 3a7aHuil 1-3 3anuIIMTE X0/ pelleHnsl U MOJyYeHHbIN OTBeT.

1. (1 6ann) Haiiaure kopeHs ypaBHeHus 327 2= 81,

log ; V13

2. (1 6amn) Haiinure 3Ha4eHHE BBIPAXKEHUS ——————
log ;13

3. (1 6amn) ®nakon mammnyHs crout 160 pyoneit. Kakoe Hanbosbiiee uncio GaakoHOB
MO>KHO KynuTh Ha 1000 pyOrieit Bo BpeMsi pacrpoiaxku, KOT1a CKUIKa cocTaBiseT 25%7?

IIpu BbIno/IHeHMH 3aJaHui 4-7 3aNIMIINTE NOJYYCHHBIH OTBET.

4. (1 6ann) Ha pucynke (cM. HIKEe) U300pakeH rpaduk GpyHKNM y = f(X), OTIPENCIIEHHON Ha
uHTepBane( - 6; 8). Onpenennure KOJIMYECTBO LETBIX TOUEK, B KOTOPBIX MPOU3BOIHAS
(GYHKLIMHU TIOJIOKUTENbHA.

5. (1 6amm) OmnpenenuTte HaUMeHblIee U HaUOOJIbIIee 3HAYCHUS (DYHKIIHH.

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

7. (1 6amn) Ipu kakux 3HaueHusx x, f(X) < 0.



IIpu BbInosiHeHuu 3agaHuii 8-12 ykakuTe X0 pellieHUs] ¥ 3aNUIINTE MOJyYeHHbIH 0TBeT.

. . 1
8. (1 6amn) HalimuTe 3HaueHue sino, €CIIA U3BECTHO, UTO COSOL = 3 u o & [ yerBepTH.

9. (1 6ayn) Pemuth ypaBHEHHE 2 COS (X+%) =1.

10. (1 6am) Pemure ypauenne logs(5 — 5x) = 2logs2.

11. (1 6amn) CrpourenbHoit pupme Hy:kHO npuodpectu 50 KyOOMETpPOB CTPOUTEIHHOTO
Opyca y OHOTO U3 TpeX MOCTaBIIMKOB. KakoBa HanMeHbIl1as CTOUMOCTh TaKOW MOKYIIKU

¢ poctaBkoi (B py0ssix)? LleHsl u ycrmoBUsl yka3aHbl B TaOJIHIIE.

S (1 — Ilena 6pycg CroumMocTh JlonoHUTENBHBIE
(py6. 3a 1m°) JOCTaBKH YCIOBHSI
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJIbIIIE
b 4500 7900 150000 py6. nocraBka GecriaTHO
[Ipu 3aka3e Ha cymmy OOJIbIIIE
B 3600 7900 200000 py6. mocTaBka OecIiIaTHO

12. (1 6amr) B paBHoOGeapennoM Tpeyroibauke ABC ¢ ocHoBannem AC GokoBast cTopoHa

7 y
AB paBHa 8§, acos A = 7 Haiigure BbIcOTY, POBEICHHYIO K OCHOBaHHUIO.

IIpu BpinosiHenuu 3aganuii 13-18 3anuimuuTe X0 pelmieHUs M MOJIyYeHHBbI OTBeT.

13. (1 6amr)HalimuTe 3HaYeHNE BRIPAKCHHS

14. ( 1 6amn)Haiigute kKopeHb ypaBHEHUST X =

15. (16ann) IlpsiMOYyTronbHBIN MapajieNenunes] OINucaH
OKOJIO IMJIMHJPA, PaJyC OCHOBAHUS KOTOPOTO paBeH 2.
O06bem nmapamenenunena paseH 16. Haiiaure BeicoTy

HUJIMHApPA.

16. (1 6amn) Teno mBwxetcs 1o 3akoHy S(t) = x2 — 4x +3.

OHpC,Z[CJ'II/ITC, B KaKOlf MOMEHT

17. (1 6ann) Pemnts ypaBHenue SiN 2 Xx—2sin x—3=0.

/6 +10 ,—6-6

8x+36
X+13

BPEMEHHU CKOpPOCTh OyneT paBHa 4.




18. (1 6amn) Pemure HepaBeHCTBO 5ix >0,04.

jlonwmumeﬂbnaﬂ uacmo

IIpu BhInoIHeHnH 3agaHuii 19 - 22 3anummMTe X0/ pellleHHs M NMOJy4YeHHbIH OTBeT.

19.(3 Gamna) Haitaure nanGonsiee snavenue gynxunn Y =12+/2 c0SX+12X—37+9 na

OTpe3Ke [O; %} )

. 4x—-y=2
20.(3 6ayna) Pemute cucremy ypaBHEHUM

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

21.(3 6anna) PaBno6ouHas Tpanerus ¢ ocHoBanusiMu 10 cm 1 18 cm u BeIcOTOM 3 cM
BpaIaeTcs OKOJIO MEHBIIET0 OCHOBaHMs. HaiiiTe ruromanaps moBEpXHOCTH Tela
BpalleHHUS.

2

22.(3 6amna) Haiimure pemrenue ypaBHeHns COS 2X+SiN X=C0S“ X .

VYKaxxute KOpHHU, TPUHAIICKAIIE OTPE3KY [0;27z].

2 BapuaHT

Oosazamenvhnan yacmep
IIpu BhIMOJIHeHNM 3agaHuil 1-3 3anuIKMTe X0/ PelleHusi U MOJyYeHHbIN OTBeT.

1. (1 6amn) Haitaute kopens ypaBHenus 2 1= 16.
log , /27

2. (1 6amn) Haitaure 3Ha4eHHE BBIpAXKEHUS
log , 27

3. (1 6amn) Terpaap crout 20 pyoseii. Kakoe Hanbosibliee YMCIIO TaKUX TETPaJiel MOKHO
Oyzaer kynuth Ha 350 pybreil mocie noHWXKeHus 1eHbl Ha 25 %.

IIpu BhINOJIHeHUM 3aJaHNH 4-7 3aNMIINTE NMOJTyYeHHbIH 0TBET.

4. (1 6amn) Ha pucynke (cMm. HuxKe) n3o0paxkeH rpaduk GpyHKIUU Yy = f(X), OTpe/IeJICHHON Ha
untepBaie (-7; 7). OnpenenuTe KOJMYESCTBO IIETIBIX TOYEK, B KOTOPBIX IPOM3BOIHASL
(GYHKIUU  TOJIOKUTEIBHA.

5. (1 6amn) OnpenenuTe HauMeHbIlee W HauOoOJIbIIee 3HAYEHUS (PYHKIIUU.

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

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

Wy .
y= flxi




le/l BBINOJIHEHNH 3aJaHUH 8-12 YKaKUTE X0/ PCIICHUA U 3aIIMIINTE HOJIy‘leHHLIﬁ OTBCET.

. . 12
8. (1 6amr) Haiimure 3HaueHue COS o, €CIIM U3BECTHO, UTO SiN o = 3 u o € | yverBepTH.

9. (1 6amn) Pemmte ypaBaenue 2Ssin( x+%) =1.
10. (1 6amn) Pemure ypaBHenue logs (2 - 2x) = 2logs 4.

11. (1 6amur) CtpoutensHO# pupmMe Hy)KHO prodpectd 79 KyOOMETpoB NEHOOETOHA Y
OJIHOTO M3 TpeX NOCTAaBUIMKOB. CKOIBKO MPUAETCS 3aILIATUTh 33 CaMyIO JICIIEBYIO
MIOKYIIKY C JIOCTaBKOM (B py0sisix)? LleHbl 1 ycoBUSL 1OCTaBKU IPUBEJEHBI B TAOIUIE.

CrouMocCTh CTtouMoCTh
JlonoJiHUTENbHBIE
[TocTaBmuk neHobeToHa JIOCTaBKU COBHS
(py6. 32 1 M) (8 py6.) Y
A 2650 4400 -
B 3200 5400 [Ipu 3aka3e Ha cymmy Gostbie 150
000 py6. mocraBka OecrIaTHO
B 2630 3400 ITpu 3akaze Goxee 80 M> mocTaBKa
OecruraTHO
12. (1 6amr) B tpeyronpauke ABC AC =BC,AB =6, CosA= g . Haiimure BrpIcOTY CH.

IIpu BoIno/IHeHnM 3aganuii 13 - 18 3anummuTe X0/ pelieHUs1 U MOJy4eHHbIH OTBeT.
3v/5 +10 5-5-5

7X —6
X+2

13. (1 6amm)HaiimuTe 3HaUYeHNE BRIPAKCHHS

14. ( 1 6amm)HalimuTe KOpeHb YpaBHEHUS X =

15. (16ann) Uunuuap BoMcaH B IPSIMOYTOJIbHBIN TTapaJlIeIICIIUIICI.
Pannyc ocHoBanms nmuimHaApa paBeH 2. O0bem
napajienenumnena pased 80. Halinurte BBICOTY LUIMHIpA.

16. (1 6amn) Teno mBmxercs 1o 3akony S(t) = 2x2 —x + 1.
OrmpezienuTe, B KAKOH MOMEHT BPEMEHH CKOPOCTh OyjaeT paBHa 7.

2

17. (1 6ann) Pemmts ypaBrenue SiN < X—6sin X =0.

18. (1 6amn) Penmre HEpaBEHCTBO SLX >0,125.

jlonwmumeﬂbmm uacmo

IIpu BhinoiHeHnHu 3aganuii 19 - 22 3anummMTe X0/ pelleHHs M NMOJy4YeHHBbIH OTBeT.

19.(3 6anna) Haligure HaumensbIiee 3HauyeHne QyHkuuu ¥ — 13x —9sinx+9 g4, OTpCSKC[O; %} )




3X+y=3

20.(3 6anna) Pemure cucteMy ypaBHEHHIA :
log ;(5x+4y)=Ilog,(y+5)

21.(3 6amna) PaBHoOo4Hast Tpanenusi ¢ OCHOBaHUsAMU 12 cMm u 18 cM u BeIcOTOH 4 cM
BpalaeTcs OKoJo Oosbliero ocHoBaHus. Haliaure oObEM Tenma BpaleHUs.

2

22.(3 6ayima) Haligure Bce pemieHus ypaBHEHHS COS 2X +SIN < X=COS X .

VYKaxuTe KOpHH, PUHAIJICKAIINE OTPE3KY [—72'; 72'].

3 BapuaHrt

Oobsazamenvuas ywacmo
IIpu BhINOIHEHNH 3aaHuii 1-3 3anuIIMTe X0/ pelIeHusl H MOJTyYeHHbIH OTBET.

1. (1 6amn) Haiinure kopens ypapaenus 2 2-20=16.

42

2. (1 6ann) HaiinuTe 3HaU€HNE BBIPAKECHUS —2|092 3 -

[98)

. (1 6amr) Terpanp crout 40 pyoseii. Kakoe HanboJipiiiee 9MCIIO TAaKUX TETPaJIeH MOKHO
Oyznet kynuTh Ha 750 pybineit mocie noHmwkenus mneHs! Ha 10%?

IIpu BbInOJIHEHMH 3aJaHUi 4-7 3alIMIINTE MOJYYCHHBbIH OTBET.

o

. (1 6aim) Ha pucynke (cM. HuXke) n3o0paxeH rpapux GyHKIUH Y = f(X) , OTIPEJICIICHHON Ha
unatepBaine( - 10; 2). OnpenenuTe KOJTMIECTBO IETBIX TOUYEK, B KOTOPHIX TPOU3BOTHAS
GYHKIIMM OTpHIATENIbHA.

. (1 6amr) Onpenennte HAUMEHbBIIIEE U HAMOOJIbIIIEE 3HAYCHHS (DYHKITUH.

o WD

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

~

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

¥ = flz)

™y

IIpu BeImoIHeHNN 3aJaHuii 8-12 ykaskuTe X0/ pelieHUs M 3alIMIIUTe MOJyYeHHbIN 0TBeT.

. . 3
8. (1 6amr) Haiimure 3HaueHue SiN o, €CIM U3BECTHO, YTO COS o = c u o £ Il verBepTH.

9. (1 6amn) Pemuts ypaBHEeHUE COS (X + %) = COS% :

10. (1 6amn) Pemute ypaBuenue logs(5 —5x) = logs2 + 1.



11. (1 6amr) B Tabnuine ykazaHbl cpeiHHE LIEHBI (B PyOJIsSiX) HA HEKOTOPhIE OCHOBHBIE
MPOAYKTHI MUTaHUS B TpEX ropojax Poccuu (mo manueiM Ha Havano 2010 rona)

HanmenoBanue npoaykra bapnayn TBepp IIckoB
[TimennunsIii x51e6 (6aTOH) 12 11 11
Mouioxo (1 nutp) 25 26 26
Kaprogens (1 kr) 16 9 14
Crip (1 xr) 260 240 235
l'oBsiguna (1 xr) 300 280 280
[Toaconreunoe macio (1 autp) 50 38 62

Omnpenenure, B KAKOM U3 3TUX FOPOJIOB OKAXKETCS CaMbIM JICIIEBBIM CIIETYIOLUN HAbOP
MpoayKTOB:3 K KapToderns, 1 Kr ceipa, 3 J1 MOICOTHEYHOTO Maciia. B oTBeT 3anuiure
CTOMMOCTh JJAHHOTO HabOpa MPOIYKTOB B 3TOM ropojie (B pyoOIIsix).

12. (1 6amur) B tpeyronsanke ABC AC =BC, AB=10, cosA= % . Haiimure BricoTy CH.

IIpu BeinosiHenuu 3aganuii 13-18 3anuiuuTe X0 pelIeHUs1 M NMOJIy4YeHHBbI OTBeET.

7+2 27
13. ( 1 6amn)Haiiaure 3HaueHNe BbIpasKeHUS 4\F+ -4 v .
X_
14. ( 1 6ann)HaliguTe KOpeHb YypaBHEHUST X = J 53 :
X+

15. (16ann) IpsMoyroyIbHBIN MapajuieIenuIie ] OIMMCaH OKOJIO
IIIMHPA, PaINyC OCHOBAHUS M BRICOTA KOTOPOTO PABHEI
6. Haiinmure 06beM mapaienenumnesa.

16. (1 6aymn) Temo ABMKETCS O MPSAMOM TaK, YTO PACCTOSHHE S OT HaYaJIbHOW TOYKH
u3MeHseTcs 1o 3akony S = 5t— 0,5t% (M), raet - Bpems JIBMKEHHS B CEKYH/IaX.
Haiinure ckopocTs Tena yepes 4 ¢ nociie Hayana JIBUKEHUS.

17. (1 6amn) Pemruts ypasaenue 25in > X —3sin Xx+1=0.

1
18. (1 6amn) Pemmre HEpaBEHCTBO 49" < (7) "

jlononuumeﬂbmm uacmo

IIpu BhInoIHeHnHu 3aganuii 19 - 22 3anummMTe X0 pPelIeHHs M NMOJTy4YeHHBIH OTBeT.

19.(3 6anna) Haligure HauMeHbliee 3HaueHUE QPyHKIUU Y=2C0SX+5X+8 Ha oTpeske [0; 3771 .

2x+y=15
20.(3 6anna) Pemure cucrtemy ypaBHEeHUM .
x—3y=log, 16

21.(3 6anna) PaBHoOouHas Tpanenusi ¢ OCHOBaHUAMU 12 cM U 24 ¢M U BBICOTOH 8 CM B NEpBBII
pa3 BpaIlaeTcsi 0KOJIO MEHBIIIEro OCHOBAHUS, a BO BTOPOIl — 0K0J10 OoJbiiero. CpaBHUTE
00BEMBI TeJ BpalleHHS.



2

22.(3 6amna) Haiinure pemenue ypaBHeHns COS 2X—SIN X=C0S“ X .

VYKaxuTe KOpHU, IPUHAIIEKALIIE OTPE3KY [O;27z].

4 BapuaHT

OobsazamenvHuas ywacmo
IIpu BhINOIHEHNH 3a]aHuil 1-3 3anuIIMTe X0/ pelIeHusl H MOJIyYeHHbIH 0TBET.

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

84

2. (1 6amn) Haligure 3HaueHUE BBIPAXKECHUS —5|095 7 .

3. (1 6amn) lapuxoBas pyuka ctout 20 pyosneii. Kakoe Hanbosbiiee 4uciio TakKux pyqex
MO3kHO OyneT Kynuth Ha 500 pyOueli mocie nosbliieHus nensl Ha 10%?

IIpu BbINOJIHEHUH 3aaHNii 4-7 3aNIUIIIUTE NMOJYYEHHBbIH OTBeT.

4. (1 6ann) Ha pucynke (cMm. HuxKe) U300pakeH rpapuk GyHKIUHT Y = f(X), OTpe/IeTICHHON Ha
uaTepBase (-1; 12). Onpenenute KOJUYECTBO IIETBIX TOYEK, B KOTOPHIX IPOM3BOIHAS
(GYHKIMM  TOJIOKUTETIbHA.

5. (1 6amn) OnpenenuTe HaMMeEHbIIEE W HaWOOJIbIIIEEe 3HAYEHUS (YHKIIUH.

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

7. (1 6amn) IMpu kakux 3HaveHusx x, f(x) <O0.

v/t |

_y
i
0

IIpu BpIno/iHeHnH 3agaHui 8-12 ykakuTe X0/ pelIeHUs M 3aNNIINTE MOJyYeHHbIH 0TBeT.

. . 5
8. (1 6amur) Halimure 3Ha4eHune COS o, €CIIM U3BECTHO, YTO SIN o = e u o € |l verBepTn.

9. (1 6amn) Pemnte ypaBHenue Sin( X+ 7z)=cos(— %) :
10. (1 6am) Pemrure ypasuenne Ig(x +3) =2Ig5.

11. (1 6ann) B tabnuie ykazaHbl cpeiHUE IIEHBI (B PyOJIsiX) HA HEKOTOPHIE OCHOBHBIE
MPOJYKTHI MUTaHUA B TPEX ropodax Poccuu (mo manueiM Ha Havano 2010 roxa)

HanmenoBanue npoaykra benropon SIpociaBib Boponex
[TimennunsIii x11e6 (6aToH) 11 15 14
Momnoxko (1 nutp) 23 26 20
Kaprogens (1 kr) 10 9 13
Coip (1 xr) 205 240 270




I'oBsiauna (1 xr) 240 230 240
[Moncomneunoe macio (1 autp) 44 58 52

Ornpeznenure, B KAKOM U3 3TUX FTOPOJOB OKAXKETCSI CAMBIM JICHIEBBIM CJIEIYIONIUN HA0O0p
MPOJIYKTOB: 3 J1 MOJIOKA, | KI TOBsiAMHGL, 1 J1 moACOIHEYHOro Maciia. B oTBeT 3anuiute
CTOMMOCTb JJAHHOTO Habopa MPOJIyKTOB B 3TOM ropojie (B pyossix).

12. (1 6amr) B tpeyronsaunke ABC AC =BC, AB =32, cosA= % . Haiimure BbIcOTY CH.

IIpu BhInoiHeHnu 3aganuii 13 - 18 3anuiuTe X0 pelieHUs U MOJYYEeHHbI OTBeT.

. 6Y3+1 . 623 |

13. ( 1 6ayun) HaiinuTe 3HaYeHNE BBIPAXKCHU
11x -12

14. ( 1 6amn) Haiinure KopeHb ypaBHEHUST X = 2
X+

15. (16ann) llpsmoyronbHbIN NapajieNenuIe]] Oucal 0KoJIo
UWIMHPA, PAIUyC OCHOBAHHUS U BBICOTA KOTOPOTO PaBHHI 1.
Haiinmure o6beM mapamienenurmena.

16. (1 6amn) Teno ABMWXKETCS O TPSAMOU TaK, YTO PACCTOSTHUE S OT

HAa4aJIbHOW TOYKH
M3MeHseTcs 1o 3akoHy S =t + 0,5t% (M), re t - BpeMs ABMIKEHHS B CEKyH/IaX.
Haitaure ckopocTh Tena yepes 4 ¢ mocie Havaaa JBUKECHUS.

17. (1 6amn) Pemnts ypaBHeHHE 2c0s® Xx—C0s x—1=0,
21+2x (%)2+x_

18. (1 6amn) Pemure HepaBeHCTBO 2

/Ionwmumeﬂbmm uacmo

IIpu BhINOJIHeHUM 3aaaHuil 19 - 22 3anummMTe X0/ PellleHUs U MOJY4YeHHbIH OTBeT.

19.(3 6aina) Haliaure HauMeHblnee 3HadeHue GyHKun Y =6C0S X+11X+7 Ha oTpeske [O; 377[} :

X+4y =16

20.(3 6aiuta) Pemure cucrem ABHEHUN .
( ) yyPp {Iog7 y =log, (4x +4)

21 .(3 6amta) PaBHOOOYHAS Tparenusi ¢ OCHOBaHUSAMHU 12 ¢cM 1 28 ¢M | BBICOTOM 6 CM B TIEPBBIi
pa3 BpalaeTcsi OKOJIO MEHBIIIEro OCHOBaHMS, a BO BTOPO — OKOJIO OoJbIiero. CpaBHUTE
TUIONIAIM IOBEPXHOCTEH TeJ BpallCHHUS.

2

22.(3 6anna) Haitnure Bce penieHust ypaBHeHHsS COS 2X+SiN < X+cos X =0.

Ykaxure KOPpHHU, IPUHAJICIKAITUC OTPE3KY [—72'; 72'].

OTBeTBI K KOHTPOJIBHOH padoTe

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 x =-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 8 (1akoHOB 23 Tetpagu 20 TeTpaneit 22 Tetpagu




4 4 ToYKH 6 Touek 5 Toyek 5 Touek
S) Yuau6 = 4,5; Yaanm = -3,3 Yuau6 = 3; Yuaum = -3,5 Yuaut = 4; Yuaum = -3,2 Yuauo = 3,3; Yranm = -3
6 X x €[-2;2] VU[6;7) x €(-10;-8]u[-2;2) x €(-12]u[4:8]
e(-6,-4]U[-2,2] U [68)

7 x €[-4,-2]u[2;6] x e(-7,-2]U[2;6] x €(-8;-2] x €[2;4]U[812)
° sin o¢=_2‘/E cosa=> sin =08 cosa=— 12

3 3 13
o x=t2 " omnez x=(—1)”£—£+7zn,nez x=t2 " omnez X=(—l)”£—7z+7zn,ne

3 3 6 2 6 2 6
10 0,2 -7 -1 22
11 184900 ThIC. pYO. 213750 ThIC. pYO. 381 py0. 352 py6.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u2 3ul 4nu3
15 1 5 864 4
16 4 ceKyHJIbI 2 CeKyHJIbI 1m/c 5 wmlc
17 T x=0+m,ne”Z T X=0+2n;
x:—5+27zn,nez x:5+27zn; 5
x=t" 4 2m,ne’
n 7 3
x=(-1) -€+7zn,n e’
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 cm? 2247 cm® Ha 2561 cM® Ha 1927 cm?
22 O;%;ﬁ;Zn + Z;O O;;r;%z + Z;i;r

3. Kpurepuu oneHuBaHus

Tpe6OBaHI/IH K BBITIOJIHCHHIO Sa,Z[aHI/Iﬁ 3K3aM€HaHHOHHOﬁ pa6OTBIZ

v m3 IMPEACTABJICHHOI'O PCIICHUA ITIOHATCH X0/ paCCY)KI[eHI/Iﬁ 06yqa10meroc;1;

4 X0 pCIICHUs OB MaTEMaTHYECKHU I'PaMOTHBIM;

4 Hpe,[[CTaBJ'ICHHHﬁ OTBET OBLT IIpaBUJIbHBIM,

4 MCTOO U (bopMa OoIrcCaHus peUICHUS 3a1a9u MOT'YT OBITE IIPOU3BOJIbHBIMU,

v/ BBINIOJIHEHUE KaXXa01ro u3 3a,I[aHHI>'I OLCHUBACTCA B Oamnax.
3a MpaBUJIbHOC BLIIIOJIHCHUC JIF000T0 3aJaHus U3 00s13aTEeILHON YacCTH 06yqa}01u1/1171051 oJIy4acT OAUH oam.
HpI/I BBIIIOJTHCHUHN 3aJaHUs U3 00s13aTeNbHOM qaCTu, Irac HeO6XOI[I/IMO MMPUBCCTHU KPATKOC PCHICHUC, 3a

HCIIOJIHOC PCIICHUC 3aJlaHus (BLI‘II/ICJ'II/ITGJ'ILHE[H OI_HI/I6Ka, OHI/ICKa) MO>XHO BBICTaBHUTDH 0,5 oamna. Ecmu

O6yanOHlHﬁCH MNPUBOAUT HEBCPHOC PCIICHUC, HeBepHHﬁ OTBCT WJIM HC NPHUBOJAUT HHUKAKOI'O OTBCTA, OH

nosyuaeT 0 6anios.
[Ipu BbIMONHEHNMU JIOOOTO 3aaHUST JAOMOJHUTEIbHONH YACTH FWCIONB3YIOTCS CIEIYIOIINE KPUTEPUU

OIICHKH 3aJaHHH:

Banabl

KpnTeplm OLCHKH BBINMOJHECHHOTO 3a1aHUA

3 Halinen mnpaBUIBHBIM XOJ peLIEHUs, BCE €ro ILIaru

BBITIOJIHCHBI

BECpHO H TOJYYCH




IIPaBUJIbHBIN OTBET.

HpI/IBeZ[eHO BCPHOC pCHICHUC, HO NONYIICHA BBIYUCIUTCIIbHAA OIIMOKA WU OIIKMCKA, IMPHU 3TOM

2
MOJKET OBITh TIOJTy4eH HEBEPHBIN OTBET
Pemrenne HauaTo JIOTMYECKH BEPHO, HO JOIMYIIEHA OIMIMOKa, IUOO pelleHne He JOBEIEHO M0
1
KOHI[a, IPY 3TOM OTBET HEBEPHBIN MIIM OTCYTCTBYET.
0 HesepHoe pemenne, HeBEpHBIN OTBET WM OTCYTCTBUE PEIICHHUS.
3ananus bannst [Tpumeuanue
1-18 18 Kaxxnpiii mpaBuibHbIN oTBET 1 6amn
19 -22 12 Kaxxnpiii npaBuibHbIN oTBET 3 Oania

MakcumanbHbii 0amt 3a padoty — 30 6asuioB

IlIkana nepeeooa 6a1106 6 OMMemKU RO NAMUOALTILHOU CUCHEME

Yucio 6an10B, He0OX0AUMOE 115 OJTYYeHHS
Ormerka OTMETKH
9KOHOMUYECKUL NPOPulb mexHu4eckui npoduo
«3» (YIOBJIETBOPHUTEIHHO) 9-14 9-16
15-21
«4» (xopoI11o) (HE MeHee 0JTHOTO 3a/TaHUsI 17-21
U3 JIOTIOJTHUTEIHHON 4acTH)
6onee 21

«5» (OTIAUYHO) (HEe MeHee IByX 3aJlaHuil U3 6omee 21

JIOTIOJTHUTEIbHON 4acTH)

Kpurepun ommbdox

K rpy6biM  omwuOkaM OTHOCATCA OIIMOKH, KOTOphle OOHApYKHBAIOT HE3HAHHE
oOyuarouumucst (Gopmyi, MpaBuil, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHUE UX MPUMEHSITh; HE3HAHUE
MIPUEMOB pEIICHUs 3aj]a4, PACCMATPUBAEMBIX B YUeOHMKAX, a TaK)KE BBIUMCIUTEIbHBIC OIIMOKU, €CIIH
OHH HE SBJISIOTCS OMUCKOM;

K HerpyﬁbIM OoIIMOKAaM OTHOCSATCS: IIOTCPA KOpPHA HWJIM COXpPAHCHUC B OTBCTC
IIOCTOPOHHETO KOPHA, 0T6paCLIBaHI/Ie 0e3 00BsICHEHUH OJHOI'O U3 HHUX.

K Hea0Ye€TaM OTHOCATCA: HEPAIMOHAJIbHOC PEIICHUEC, OIMUCKH, HEIAOCTATOYHOCTH MUJIN
OTCYTCTBHC HOHCHCHI/II\/’I, 000CHOBaHHMI B peUICHUAX.

OIIeHKa YCTHBIX OTBETOB

OTBeT OLIEHUBACTCSA OMMEMKOU «5», eclii 00ydJarouuiics:

¢ JIOJIHO paCKpbLI COACPKAaHNEC MAaTCpHaJia B OG’BGMG, npeayCMOTPCHHOM nporpaMMoﬁ n y‘{e6HI/IKOM,

® U3JIOKHII MAaTCpUal I'PaMOTHBIM S3BIKOM B OHpC,Z[GJ'ICHHOfI JIOTMYECKOH nociaca0BaTrCIbHOCTU, TOYHO

HCIOJIb3YA MATEMATUYCCKYIO TCPMUHOJIOTUIO U CUMBOJIUKY,



® MPaBWIBHO BBINOJHUJI PUCYHKH, YEPTEKH, IPa(UKU, COMTYyTCTBYIOIINE OTBETY;

® I[I0Ka3aJl yMEHUE WUIIOCTPUPOBATH TEOPETHUYECKHUE IOJIOKECHHUSI KOHKPETHBIMU IIPUMEPAMH, NIPUMEHATH
HX B HOBOM CUTyallMU IIPU BBIIIOJHEHHUU IIPAKTUYECKOTO 3aJaHU;

® IPOJIEMOHCTPUPOBAJI YCBOCHHE paHEe HM3yYEHHBIX COMYTCTBYIOIIUX BOIPOCOB, C(HOPMUPOBAHHOCTH M
YCTOMYUBOCTD UCIIOJIb3YEMbIX IPU OTPAOOTKE YMEHUN U HaBBIKOB;

® OTBEYaJ CAMOCTOSITENFHO 0€3 HaBOAIIMX BOIIPOCOB IpernoaaBaTesis. Bo3MOXHBI 0/1HA - IB€ HETOYHOCTH
IIPU OCBEILEHUH BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAJIKAaX, KOTOpPbIE 00YyYatOIIUICS JIETKO UCIIPaBUII
10 3aMEYaHHUIO IIPETIOJaBaTEIIA.

OTBeT OLICHUBAETCSI OTMETKOM «4», €CIIi OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5»,
HO IIPY 3TOM MMEET OJIMH U3 HEOCTATKOB:

® B M3JIOKCHHUH AOITYHICHBI HeOOJIpIIINE HpO6GJ’IBI, HC MCKAa3UBIINEC MAaTEMAaTUYICCKOC COACPKAHUC OTBCTA,

¢ JIOMYIICHBI OAVMH — JBa HEAOYCTA IMPU OCBCUHICHUHN OCHOBHOTO COJCp:KaHUA OTBETA, UCIIPABIICHHBLIC I1O
3aMCUYaHHUIO IperoaaBaTeiisd;

® JIOMYIICHBI omubOka wim Oosee JABYX HEAOYCTOB IIPH OCBCIICHHMU BTOPOCTCIICHHBIX BOIIPOCOB HJIIU B
BBIKJIAAKaX, JIETKO MCITPABJICHHBIC 110 3aMCYAHUTO ITPCTIOaBaATCIIA.

OT1MmeTKa «3» CTaBUTCS B CIEAYIOINUX CIydasixX:

® HEMOJHO WM HEMNOCJIelI0BaTENIbHO PACKPBITO COJEp:KaHWE MaTepHaa, HO MOoKa3aHOo o0lee MOHUMaHue
BOIIPOCAa M TPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC NJIsl JATBHEHIIIEr0 YCBOCHHS MPOTPAMMHOTO
Mmatepuaa (omnpeneneHubie «TpeOoBaHUAME K MATEMATHYECKOW TIOATOTOBKE OOYUYArOLIHXCSI»);

e WMCIWCh 3aTPYJAHCHUS WJIA JIONYIICHBI OIMMOKM B ONPEICICHHH TIOHATHHA, WCIIOJIb30BAHHH
MaTeMaTHYeCKOH TEPMHUHOJIOTHH, YepTeXkaxX, BBIKIIAKAX, UCTIPABICHHBIC TIOCIC HECKOJIbKUX HABOIAIINX
BOIIPOCOB MPEIOIaBaTES;

e OOyYaroluiics  HE CHPaBWICA C NPUMEHECHHEM TEOPUHM B HOBOM CHUTyallMM IIPH BBINOJIHEHUN
MPAKTUYECKOTO 33JIJaHUs, HO BBIMIOJIHHII 33JaHKs 00I3aTSIIBHOTO YPOBHS CJIOKHOCTH IO JIAHHOM TeMe;

e IIpM 3HAHUU TEOPETHYECKOIO MaTephalia BBIIBJIICHA HEIOCTAaTOYHAs C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMCHHH M HaBBIKOB.

OTMeTKAa «2» CTaBUTCS B CICAYHOIIUX CIIydasix:

L4 HEC PpACKPLITO OCHOBHOC COACPIKAHUC yqe6H0r0 marcpualia,
L4 O6H3py>KCHO HC3HAaHHUC WM HCIIOHHMMAaHHC O6y‘laIOH_[I/IMCH Ooublled WK HanboJjee Ba)KHOHM YacTu
yqe6Horo MaTcpHraa,
¢ JIOIMYIICHBI OIIINOKU B OIIPCACICHUN HOHSITHfI, IIpH KUCII0JIB30BaHUH MaTeMaTH4YeCcKOi TCPMHHOJIOTHUH, B
PUCYHKaAX, UYCPTCIKAX HIIU rpa(bHKax, B BBIKJIAJIKAX, KOTOPBIC HC MHCIIPABJIICHBI IIOCJIC HECKOJIbKHUX
HaBOJAIINUX BOIIPOCOB IIPEIIOAaBaTCIIA.

Otmetka «1» cTaBHUTCS, €CIIH:

L4 O6yanOHlHﬁCﬂ O6H&py>KI/IJ'I MOJIHOC HE3HAHNUC U HCIOHMMAHUEC U3Yy4aCMOTI' O y‘IC6HOI‘0 MaTrcpuraia ujiv HE
CMOT’ OTBCTUTH HU HAa OJUH U3 MOCTABJICHHBIX BOIIPOCOB IO U3YyYaCMOMY MATCpUaAITy.

Nudopmanuonnoe odecnevenune



OcHoBHasi IMTEpaTypa

1.I'ycak, A. A. Maremaruka : nocobue-penerurop / A. A. I'ycak, I'. M. I'ycak, E. A. bpuuukoBa. — 2-¢ u3z.
— Mumnck : Terpanut, 2018. — 720 ¢. — ISBN 978-985-708-1-97-4. — TeKcT : 31eKTpOHHbIH //
DneKkTpoHHBIN pecypc nuppoBoii oopazoparenshoii cpeasl CITIO PROFo6paszoBanme : [caiit]. — URL:
https://profspo.ru/books/88821

2.Kap6aunnckas, H. b. MaTemaruka : mpakTuKyM Jutsi cpeiHero npodeccrnonanbHoro oopasosanus / H. b.
KapOaunnckas, E. E. Xaputonoa. — MockBa : Poccuiicknii Tocy1apcTBEHHBI YHUBEPCUTET MTPABOCYIHS,
2019. — 114 c. — ISBN 2227-8397. — Tekcr : 25IeKTPOHHBIN // DIIEKTPOHHBIN pecypc nmudpoBoit
obpasosatenbHoii cpeabl CITO PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/94184

3. Maremaruka. COOpHHK 3a7a4 10 yriayOJaeHHOMY Kypcy : ydeOHo-MeToanueckoe mocodue / b. A. bynak, H.
J. 3onotapéra, 0. A. ITonos [u np.] ; mox penakuueit M. B. ®enotoBa. — 5-e uzn. — Mocksa : JIJaboparopust
saanmid, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. — TekcT : 37eKTPOHHBIN // DIEKTPOHHBIN pecype
udpoBoit oopazosarenbHoi cpeapl CITO PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/98524

4.bamMakoB M.M. Maremaruka: anreOpa 1 Hauajga MaTEMaTUYECKOTO aHajIn3a, TeOMETPHs: YUeOHUK /s

CTYZIEHTOB MPOECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIUH, OCBAaUBAIOIINX TPO(ECCUH U CTICITHATEHOCTH
CIIO. - M., 2021

5. bammakoB M. Matemaruka: anre0pa v Hadajga MaTeMaTHYECKOTO aHanu3a, reomerpusi: COOpHUK 3a/1a4
npoduILHON HampaBieHHOCTH: yueo. [Tlocobue st cTyieHToB mpodecCHoHATBHBIX 00pa30BaTEIbHBIX
opraHu3aruii, ocBanBaronux npodeccuu u crnenuaipbnocta CI10. — M., 2021

JlonoHUTeILHAS JTUTEpaTypa

1.bammakoB M.M. Maremartuka: anredpa v Hadajga MaTEMaTHYECKOTO aHaIN3a, TEOMETPHs. YUeOHUK /s

CTYAEHTOB IpodeccnoHaIbHBIX 00pa30BaTeNbHBIX OPraHU3allHi, 0CBaUBAIOMINX IPO(ECCHH U CIIEHUATIbHOCTH
CIIO. - M., 2017

2. bammakoB M. Maremaruka: anreOpa 1 Hadaja MaTeMaTUYECKOro aHaiau3a, reomerpus: COOpHUK 3a1a4
npoduibHOM HampasieHHoCTH: yueb. [TocoOue ans cTyaeHToB mpodeccuoHaIbHBIX 00pa30BaTEIbHBIX
opraHu3alui, ocBanBaromux npodeccuu u crenuaabnoctu CI10. — M., 2017

3. Maremaruka: ajredpa 1 Hadalla MaTeMaTHYECKOTO aHAIN3a, TeOMeTpHs. Anre6pa U Havana
MaTeMaTu4eckoro ananuza.10-11 kmaccer: yueb. s 001eo0pa3oBar. opranu3anuii: 6a30BbId U yriryodl.
ypoBuu/ [III.A. AnumoB, FO.M. Konsarun, M.B. Tkauesa u ap.]. — 9-e uzn.— M.: IIpocsemenue, 2021. — 463 c.:
WL

4.Matematuka: anreOpa 1 Hayaja Matemarudyeckoro aHanusa. ['eomerpus .10-11 kiacesr: yue6. s
oOmieo0Opa3oBar. opranuzauuii: 6a3o0Bbiit 1 yrinyosa. yposuu/ [JI.C. Anaracsh, B.®. byry3os, C.b. Kagomues u
ap.]. — 9-e u3a.— M.: Ilpocsemienue, 2021. — 287 c.:ui.
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