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1. Ilacnopt ¢oHaa OLIEHOUYHBIX CPEACTB AUCHMILIMHBI MaTemMaTuka

KonTtponsHo-uzmeputenbabie Matepranbl (KMM) npennazHaueHbl 171 KOHTPOJIS U

OLICHKH 00pa30BaTENbHBIX JOCTHXKEHUHM OOY4YaroIIMXCs, OCBOMBILIUX MPOrpamMMmy ydeOHOM

JUCTTHUITIIMHBI Maremartuka.

KHM BKIIIOYaIOT KOHTPOJIbHBIE MAaTEPUAIIBI JIJI POBEACHUS TEKYIIETO KOHTPOJIS.

KWM pa3paboTaHbl Ha OCHOBaHMHM MPOTpaMMbl YYEOHOW TUCUMIUIMHBI MaTeMaTuka.

2.Pe3ysibTaThbl OCBOCHUS Y4e€0OHOM JUCHUIIJINHbBI

OcBoeHue cojiepKanus yueOHON JUCHUIUTMHBI «MaTeMaTrka» obecrieunBaeT

AOCTHKCHUEC CTYACHTAMU CIICAYIOIIUX pe3yibmamaoe:

® JIUYHOCMHDBIX:

- c(opmMupoBaHHOCTH MPEACTABICHUN O MaTEMAaTUKE KaK YHUBEPCAIHHOM S3BIKE
HAyKH, CPEJICTBE MOJICIMPOBAHMS SIBJICHUI U MPOLIECCOB, UIESIX U METO/IAX MATEMAaTUKH;

- TNOHUMAaHHWE 3HAYMMOCTHM MaTE€MaTUKH I HAayYHO-TEXHHYECKOTO Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIeYeIOBEYECKON
KyJbTYpbl u€pe3 3HAKOMCTBO C MCTOpPUEN pa3BUTUSI MATEMAaTUKH, 3BOJIIOLUEH
MaTeMaTHYECKUX HJICH;

- pa3BUTHE JIOTMYECKOIO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHUS,
AITOPUTMUYECKON KYJIbTYpbl, KPUTUUHOCTA MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM JIsi
Oynymieit mnpodecCUOHAIBHOW JIESITENbHOCTH, JUIsl TPOJOKEHUS oOO0pa3oBaHUsI W
caM0o00Opa3oBaHuS;

- OBJIAJICHME MAaTeMAaTHYECKUMH 3HAHUSIMU U YMEHHUSIMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHOM JKU3HU, JJI1 OCBOEHHUS CMEXKHBIX €CTECTBEHHO - HAYYHBIX TUCLMIUIMH U
JUCIUIUIMH Tpo(eCcCUOHATBHOTO IMKJIA, IJIs MOJydeHUs: oOpa3oBaHMs B OOJaCTsIX, HE
TpeOyrOIUX YriayOJeHHOW MaTeMaTHIECKON IMOJITOTOBKY;

- TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCJIE CaMOOOpa30BaHMUIO,
Ha MPOTSDKEHUH BCEH KU3HU; CO3HATEIPHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIIEITHOW MPO(PECCUOHATIEHON U OOIIECTBEHHOM NEITeIbHOCTH;

- TOTOBHOCTbH M CHOCOOHOCTBh K CaMOCTOSTEIbHOM TBOPUYECKOW W OTBETCTBEHHOM
NeATEeNbHOCTH,

- TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYJIHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeIbLHOM, OOIIECTBEHHO IMOJE3HOM, YueOHO-UCCIeA0BaTENbCKONU, MPOSKTHOU U
JIPYTUX BUJIAX ACSATEILHOCTH;

- OTHOUIEHUE K MPOPeCCUOHATILHON JIEATEIbBHOCTH KaK BO3MOXKHOCTU Y4acTus B
PEIICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

* MemanpeomMemHbix:
- YMEHHUE CaMOCTOSITEJIbHO ONMPEACIISITh 1IN ACSATEILHOCTH U COCTABJISITh IJIaHbI
NEATeNIbHOCTU, CaMOCTOATENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH



JEeSITENIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTHXKEHUS OCTABICHHBIX
Hesied M peald3allMM  IUTAHOB JIEATEIbHOCTH; BBIOMpaTh YCHEIIHbIE CTPAaTErHMH B
Pa3IMYHBIX CUTYyaLUIX;

- YMEHHE TPOIYKTUBHO oOOIIaTbcs M B3aMMOJEHCTBOBAaTH B  IpOLECCE
COBMECTHOM JEATENbHOCTH, YUYUTHIBATh IMO3ULHMHM APYIMX YYAaCTHUKOB JESITEIBHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(PIUKTHL;

- BJIAJICHUE HaBbIKAMHU I[IO3HABATEJIbHOM, Y4YEOHO-UCCIENOBATEIbCKOH U
IIPOEKTHOW JI€ATEIbHOCTH, HABBIKAMU pa3peleHus: MpooieM; ClIOCOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEUIEHUs MPAKTUYECKHX 3a/ad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

- TOTOBHOCTh H  CIOCOOHOCTh K  CaMOCTOATEIbHOM  MH(OPMAIIMOHHO-
NIO3HABATEJIbHON JAESITEIbHOCTH, BKJIIOYas YMEHUE OPUEHTHUPOBATHCS B Pa3INYHbBIX
UCTOYHHMKAX MH(OpMAalMK, KPUTUUYECKH OLIEHUBATh U MHTEPIPETUPOBATh UH(POpPMALIHIO,
N0JIy4aeMYIO U3 PA3JIMYHbIX HCTOYHUKOB;

- BIJIAJICHUE SA3BIKOBBIMM CPEJICTBAMM: YMEHUE SICHO, JOTMYHO M TOYHO M3JIararh
CBOIO TOYKY 3PEHHMSI, UCIIOIb30BaTh aJICKBAaTHBIC 3bIKOBBIE CPECTBA;

- BJaJ€HUWE HaBbIKAMHM  [IO3HABaTEJIbHOM  pediekcun  Kak  OCO3HaHHS
COBEPILAEMBIX JIEWCTBUI M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH,
IPaHUI] CBOETO 3HAHUS M HE3HAHHUSA, HOBBIX MO3HABATEJbHBIX 3a/a4 U CPEJCTB ISl HX
JOCTUKEHUS;

- LEJeyCTPEMJIEHHOCTh B TIOMCKAaX M MPUHATUU PELICHUH, COOOpa3UTENbHOCTh U
UHTYULHA,

- Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABIECHUN; CIIOCOOHOCTh BOCHPUHUMATh
KpacoTy U FapMOHUIO MUPA;

® npeoMemHbIX:

- chOpMUPOBAHHOCTb TPEJACTABICHUA O MaTeMaTUKE KaK YacTH MHPOBOU
KyJbTYpbl U MECT€ MaTeMaTHKU B COBPEMEHHON HMBUJIM3AIMH, CIIOCOOaX OMHCAHUS
SIBJICHUH peajibHOTO MHpa Ha MaTeMaTUYECKOM SI3bIKE;

- chOpMUPOBAHHOCTh TMPEJACTABICHUNA O MAaTEeMaTUYECKUX TOHATHUSX Kak
BAKHEUIINX MATEMATHYECKUX MOJIEISAX, MO3BOJISIIOIIMX OIKCHIBATH U U3y4aThb pPa3HbIC
MPOLIECCHl W SBJIEHUS; NOHUMAHHE BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOCHHUS
MAaTeMaTH4YECKUX TEOPUM;

- BJIAQJICHUE METOAAaMHU JOKa3aTeJbCTB W AITOPUTMOB pPEUIEHUSA, YMEHHUE HUX
MPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHbIC PACCYKACHUS B XOJE€ PEIICHUS 3a/1a4;

- BJIQJCHUE  CTAaHAAPTHBIMM  [PUEMAaMHU  PELICHHUS  palUOHAJIbHBIX U
UppaIlMOHATBHBIX, TMOKA3aTEIbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUU U
HEPABEHCTB, UX CHUCTEM; HMCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MIpPOrpamMM, B TOM
YyuCJye AJis TOUCKA MyTH PEIICHUS U WIUTIOCTPALIUK PEIICHUs] YPABHEHUN U HEPABEHCTB;

- chOpMUPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHSATHUAX MaTEMATUYECKOTO
aHaju3a U MX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh MOBEACHUE (PYHKIIHM,
WCII0JIb30BaHuUE MTOJTYUYEHHBIX 3HAHUH JJIsI ONIMCAHUs U aHAJIU3a PeaIbHBIX 3aBUCUMOCTEH;

- BJQJCHUE OCHOBHBIMH IOHATHUSIMU O IUIOCKMX U [POCTPAaHCTBEHHBIX
reOMETpUYECKUX (QUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh TeOMETpUYeCKrue (UTYPhl HAa YEPTEKax, MOJCNSIX M B PEATbHOM MHPE;



NPUMEHEHUE M3YUYEHHBIX CBOMCTB TeoMeTpuueckux (uryp u Qgopmyn Ui pelieHus
reOMETPUUYECKUX 3a7a4 U 337a4 C IIPAKTUYECKUM COJIEPKAHUEM;

- chopmMupoBaHHOCTH MPEACTABICHHN O TIPOIECCaX M SBJICHUSIX, HMEIOIINUX
BEPOATHOCTHBIA XapakTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHpE,
OCHOBHBIX MOHSTHSX 3JJIEMEHTAPHOM TEOPUHU BEPOSATHOCTEH; YMEHUW HAXOAUTh W
OIICHMBAaTh BEPOATHOCTH HACTYIUICHUS COOBITMM B NPOCTEUIIMX NPAKTUUYECKUX
CUTYaLIUSIX U OCHOBHBIE XapaKTEPUCTHUKHU CIIyHYalHBIX BEJIUYNH;

- BJIQJICHUE HABBIKAMH HMCIIOJb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IpPH
pelIeHnH 3a1a4.

PC3YJ'II>T3TOM OCBOCHH JUCIHUIIIUHBI SBJISACTCS nonydeHne (OCBOEHWE) 3HAHWUI1 U YMEHWUIA

Pe3yabTathl 00yueHus

IHoka3aTesn omeHKH pe3yJbTaTa
(ocBOEHHbBIE YMEHUs1, YCBOCHHbIE 3HAHUSA)

YMmeHnus:

peniath JTMHEHHBIC U KBaJAPATHBIC YPABHCHUS | TIOJIYYCHHE KOPHEW TUHEHHBIX U

Y YPaBHEHHSI, CBOJISAIITUECS K HUM; KBaIpAaTHBIX YPaBHEHUH M YPaBHECHU,
CBOJISIINXCS K HUM, 0OOCHOBAaHHUE
BBIOOpA POpMYJT JJIsI peIICHUS
KBa/IPATHBIX YPaBHEHUH U HETIOJHBIX
KBa/IpAaTHBIX YPaBHCHUH;

BBIITOJIHATh JEHUCTBUS C JIEVCTBUTEIbHBIMU BBIITOJTHEHUE JEHUCTBHM C
YHUCJIaMU, MTOJIb30BATHCSA KAJIBKYJISATOPOM JUISl | AEHMCTBUTEIBHBIMHU YHCIIAMM,
BBIYHMCIICHUN, HAXOUTh TPUOIMKEHHBIE JIEMOHCTpALNs YMEHUN
BBIYUCIICHUS; UCIIOJIb30BaHUs KaJIbKYJIATOPA IS

BBIUMCJICHUN U HAXOXJICHUSA
NPUOIMKEHHBIX BBIYMCIICHUH;

peuiaTb JIMHCHUHBIC U KBaApPAaTHLBIC HN3JIOKCHHUC OCHOBHEIX 3TallOB
HCPAaBCHCTBA, CUCTCMbI HCPABCHCTBA, PCHICHUA JIMHEHUHBIX U KBaJApaTHBIX
HCPABCHCTB U UX CUCTCM,

MPOU3BOJAUTh JIEMCTBUSI C BEKTOPAMM; dbopMyIMpOBaHUE TIPABUII CIIOKCHHS U
BBIUUTAHUS BEKTOPOB, JEMOHCTpALUS
YMEHHM BBINIOJTHEHUS JIEMCTBUM HaJl
BEKTOPaMH;

UCIIOJIb30BaTh CBOKMCTBA JIIEMEHTAPHBIX U3JI0KEHHE CBOMCTB (PYHKIIUN U
GbyHKIUN IPU pEIIeHUH 3a1a4 U YIIPAXKHEHUH; | IeMOHCTpAIis TOHUMaHUS UX
WCIIOJIB30BAHUS PU PEIIECHUN 33Ja4 U
YIIPa)KHEHUU;

BBIITIOJIHATE TOXIACCTBCHHBIC Hp€06p330BaHI/I$I IMMPUMCHCHHC TOKJICCTBCHHBIX




CO CTEIMEHHBIMH, JIOTAPUDMHUUECKUMU |
TPUTOHOMETPUYECKUMHU BBIPAKEHUSIMU;

npeoOpa3oBaHuil HaJl CTEIICHHBIMH,
JorapuMUYECKUMH U
TPUTOHOMETPUUECKUMHU
BBIPOKCHUSIMHU; 000OCHOBaHHUE BHIOOPA
(bOopMyIIBI WU CBOMCTBA (DYHKITMMA IS
npeoOpa3oBaHus;

CTPOUTHh IpaUKH MOKA3aTEIbHbIX,
JOTapU(PMUYECKUX U TPUTOHOMETPHUECKHUX
(yHKUHMA, BBIIOJIHATh UX MPEeoOpa3OBaHMUS;

co3zanue rpauKoOB MOKa3aTENbHbIX,
Jorapu(pMUUECKUX U
TPUTOHOMETPUUYECKUX (PYHKIIHIA,
JIEMOHCTpPAIUS YMEHHUH BBITTOTHEHUS
npeoOpa3zoBaHuil rPaPUKOB TaKUX

dyHKUMH;

BBIYUCIISATh MPOU3BOJIHBIE U TIEPBOOOpA3HBIE,
OIIPENICIIEHHBIE MHTETPabl, IPUMEHSITh
OIPEIECNIEHHBIN UHTErPAl JJI HAXOXKICHUSA
IUIOIIAN KPUBOJHMHEWHON Tpareuuu;

MOJy4YE€HUE MPOU3BOJIHBIX U
MEePBOOOPA3HBIX HEKOTOPHIX (HYHKITUH,
IIOCTPOEHUE KPUBOJIMHENHON

Tpaneuuu, HAaX0XKIACHUE €€ IIOIIAU C
MIOMOILBIO OTPEICIEHHOTO UHTErpaa;

IIPUMEHSTh CBOMCTBA MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE MPHU PEIICHUU
3aj1ady;

000CHOBaHUE CBOMCTB MPSIMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE MPH
peleHNH 3a1a4;

I/I306pa>KaTB reOMCTPpHUYCCKNEC TCJIa Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE, CTPOUTL HX
CCUCHMU IINTOCKOCTBIO,

JIEMOHCTpAIUsl YMEHUN TOCTPOEHUS
r€OMETPUUECKHUX TEJI U UX CEYECHU Ha
TUIOCKOCTH U B ITPOCTPAHCTBE;

peliars 3aJadyd Ha BBIYMCIICHUE IUIOLIAJeH
MOBEPXHOCTEN M OOBEMOB I€OMETPUUYECKUX
TEI;

ornpeneneHre GopMyibl 1Jis
BBIUHMCJICHUS TUIOMIAIEN U 00BEMOB
T€OMETPUUECKUX TEJI, MIPUMEHEHUE UX
JUUIsL peIlieHUs 3a/1a4;

yMEThb TMPUMEHSITh OCHOBHBIE TOJIOKEHUS
TEOPUU BEPOSTHOCTEW W MaTEeMaTUYECKON
CTaTUCTUKUA B Tpo(deccCHOHaTbHON
NEATEIbHOCTH.

BBIJICJICHUE OCHOBHBIX 2JIEMEHTOB
TEOPUU BEPOSITHOCTEH U
MaTEeMaTUYECKON CTaTUCTHKH,
penieHre MPakTUYECKUX 3a/1au.

3HAHUA:

OCHOBHbIE (DYHKIIMH, UX Tpa(UKU U CBOICTBA;

MEPEUYNCIICHUE OCHOBHBIX (PYHKITUH,
(bOopMyIUPOBaHHE WX CBOMCTB,
OIHCaHUE TMpoIlecca MOCTPOCHUS
rpa(uKoOB;

OCHOBBI JTHU((DHEPEeHIINATBHOTO U
UHTErpajJbHOTO HCUHUCICHUN;

dbopmynupoBaHue MpaBui U GopMy
nuddepeHInanTbHOro 1
MHTETPaJIbHOTO UCUUCIICHUH;




AJITOPUTMBI PELIEHUS] TPUTOHOMETPUUECKHUX,
MOKA3aTeNbHBIX, JOTapU(PMUIECKUX
YPAaBHEHUI U HEPABEHCTB;

W3JI0KEHUE AJITOPUTMOB PELLICHUS
TPUTOHOMETPUYECKUX, IOKA3ATEIbHBIX
U JIorapu(PMUIECKUX YPaBHCHUN U
HEPABEHCTB;

OCHOBHBIE€ CBOMCTBA 2JIEMEHTAPHBIX (QYHKIIUH;

ONPEAEIEHUE OCHOBHBIX CBOVCTB
AIIEMEHTAPHBIX (PYHKIUM;

OCHOBHBIC TTOHATHUSI BEKTOPHOU alTeOphl;

dbopMynupoBaHue onpeaeeHUuN 1
BBIJICJICHUE OCHOBHBIX MOHATHI
BEKTOPHO aJireOpsl;

OCHOBBI JIMHEWHOU anreOpsl;

000CHOBAHUE OCHOBHBIX ITOHATHI
JUHEHHOH anreOpsl;

OCHOBHBIC ITOHATHS M OTIPEICIICHUS
CTEPEOMETPHH;

y3HaBaHHE Fr€OMETPUUYECKUX TEll,
bopMyIMpOBaHUE OCHOBHBIX MOHATHI
Y OIPEJICIICHUI CTEPEOMETPUH;

CBOMCTBA T'€OMETPUYECKUX TEI U
ITIOBEPXHOCTEM;

MePEYUCIICHUE CBOWCTB
r€OMETPUYECKUX TEJI U UX
ITOBEPXHOCTEM;

dbopMyIbl TUIOMAEH MTOBEPXHOCTEH M
00BEMOB;

BBIZICICHUE (HOPMYJT ILTOIIAACH
MTOBEPXHOCTEH 1 00BEMOB,3

OCHOBHBIC ITOHATHA KOM6I/IHaT0pI/IKH;
CTaTUCTHUKH, TCOPUU BGpO)ITHOCTGfI.

W3JI0KEHUE OCHOBHBIX MTOHSATHI
KOMOWHATOPUKH, CTATUCTUKH U
TEOPUH BEPOSTHOCTEM.

3.0ueHKa 0CBOCHUS YUeOHOM M CIIUTIUHBI

3.1. ®opMBbI KOHTPOJISA U OLICHUBAHMS JIEMEHTOB Y4eOHOM AU CIUILIUHbI

@opMbI KOHTPOJIA U OLIEHUBAHMS
JJieMeHT y4eOHoil
IHCIHITHHDL Texymuin Temarnueckuii | [Ipomexyroun
KOHTPOJIb KOHTPO.JIb bIii KOHTPOJIb
Ompoc,
JleHCTBUTENbHBIE uncna. | TECTHPOBAHHE, CaMocTOSTENbH
camocCTosITeNIbHasl | asg paboTa
pabota
Ompoc,
DyHKIHH U TECTUPOBAHHUE, CamMocTosTeNbH
[IOCIIEOBATELHOCTH. camocTosATenbHas | as pabora




pabota

Ompoc,
[Toka3aTenbHas TEeCTUpOBaHMC, CaMOCTOSITCIIbH
2
norapudMudeckas u caMmocTosiTeNbHas | ast paboTa
CTeneHHas (QyHKIIHH. padota
Ompoc,
TpUrOHOMETPHYECKHE TECTUPOBAHMC, CamocrosiTenbH
GyHKIUN caMocCTosiTeNIbHasl | ast paboTa
pabota
Ompoc,
[psiMble U IUIOCKOCTH B | LoCTMPOBAHHC, CamocrosTenbH
TIPOCTPAHCTBE caMocTosiTeJIbHAs | ast pabora
paborta
Omnpoc,
BeKTOps! 1 TECTUPOBAHUE, CaMoCTOsTETbH
KOOPTMHATHI caMocCTosiITeNIbHAsl | ast paboTa
pabota
Ompoc,
ITpousBonnas u e€ TECTHPOBAHHUC, CaMoCTOSITENbH
PUIIOKEHUS. caMOCTOsTeJIbHAsL | as paboTa
pabota
Ompoc,
WHTerpan u ero TECTUPOBAHUE, CaMOCTOATENIbH
PUMEHEHHS caMoCTOsTeNIbHAsL | ast paboTa
pabota
Ompoc,
[eomerpudeckue Tema | LoC  APOBAHHC, CamocrosiTensH
[UTOIIAIH UX CaMOCTOATEIbHAS ast pabora
MMOBEPXHOCTEMN. pabora
Ompoc,
OG6BEMBI reoMeTpHIecKuX | oo MPOBAHHC, CamocTosATenbH
Ten caMocTosiTeNIbHasl | ast paboTa
pabota
Ompoc,
KoMGuHaTOpHKa TECTUPOBAHUE, CaMocTosITeNbH
2
camocTosiTenpHas | @i pabora

CTAaTHUCTHKA U TCOPUA




BEPOSITHOCTEHN. pabora

Hror DK3aMeH

3.2. Tunbl 3aJaHMH AJIA TEKYLIEro KOHTPOJISI 1 KPUTEPUH OLEHKH

Hpﬁl[MCTOM OOCHKM OCBOCHHUA JUCHUINIMHBI SABJIAIOTCA YMCHUWA, 3HAHUA, O6H_II/I€
KOMIICTCHIINH, CIIOCOOHOCTD IIPUMCHATDL UX B Hp&KTH‘IGCKOﬁ ACATCIIPHOCTU U HOBCCI[HGBHOfI

KU3HHU.
Ne Tun (Bup) IIpoBepsieMble 3HAHUA Kpurtepuu ouenku
3a1aHuA U YMeHusl
Tectsl 3HaHUE OCHOB «5» - 100 — 90% npaBUIbHBIX OTBETOB
MaTeMaTUKH «4» - 89 - 80% npaBUIBHBIX OTBETOB
1 «3» - 79 — 70% npaBUIBHBIX OTBETOB
«2» - 69% 1 MeHee MpaBUIIbHBIX
OTBETOB
YcTHbIE 3HaHUE OCHOB YCTHBIE OTBETBI Ha BONPOCHI JOJIKHBI
2 | oTBETHI MaTeMaTUK1 COOTBETCTBOBATH KPUTEPUAM
OLICHUBAHUsI YCTHBIX OTBETOB.
KonrtponbHasg | 3HaHME OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
(camocrosiTeNnb | MaTEMaTUKUA B «4» - 89 - 80% npaBUIBHBIX OTBETOB
3 Hasi) paboTa COOTBETCTBUHU C «3» - 79 — 70% npaBUIBHBIX OTBETOB
IIPOMJACHHON TEMOU U «2» - 69% u MeHee MpaBUIIbHBIX
YMEHUS IPUMEHEHUS OTBETOB
3HAHWM Ha MPAKTUKE




4. TunoBble 3aJaHUsI 1JI51 OLEHKH YCBOEHUsI Y4eOHOMH U CIUNJINHBI.

4.1. CraproBasi IMATHOCTHKA NMOATOTOBKH O0Y4YAIIIMXCH MO IIKOJbHOMY KYpCY
MaTeMAaTHUKH

Bxoagnas ~ koHTponpHas paboTa MPOBOAUTCS C II€JIbI0 TPOBEPKH OCBOCHMUS
oOyyaromuMucs cojepKanusi ooOpazoBaHus o Matematuke. @opma paboThl 0OecrieynBaeT
MOJIHOTY MPOBEPKHU 3a CUET BKIIIOYEHUS 3aJlaHUM, COCTABICHHBIX Ha MaTepuaje OCHOBHBIX
paznenoB npeamera «MaTemaTuka» B IIKOJIE: YpaBHEHHUs, HEPABEHCTBA, CTETICHU, IEUCTBUS
C JNIEWCTBUTEINHLHBIMU YHWCIAMH, MPOICHTHI, TpadUKH SJIEMEHTApHBIX (QYHKIHHA, Teopema
[Mudaropa. KontponbHas paboTa BKIIOYAET 3aJaHUsl JBYX  ypOBHEW: 0a30BOro W
MOBBIIIIEHHOTO, KOTOpPbIE MPEACTaBIEHbI B BHUJE TECTOB, YTO IMO3BOJISIET KOHTPOJUPOBATH
pe3yJbTar.

[Ipu BbIONIHEHUM  3ajaHUi 0a30Boro ypoBHA (4acth A u B) oOyvaroniuecss AOMKHBI
MIPOJICMOHCTPUPOBATH  OMNPEJEICHHYI0 CHCTEMHOCTh 3HAaHMHM, YMEHHE I0Jb30BaThCs
MaTeMaTU4eCKUMU TEPMHUHAMU, PACIIO3HABATh 3aIaHUsS. JTU 3aJlaHUsI COCTABIIAIOT HE MEHEE
70% Bceit pabOTHI.

3aganue yactu C HampaBlICHO HA MPOBEPKY BIIAJICHUS] MAaTEPUATIOM Ha MOBBIIIIEHHOM
ypoBHe. Taxoke B paboTe mPOBEPSAIOTCS BBIUYNCIUTEIbHBIC HABBIKH.

JUiss moJydeHus MOJIOKUTENBHOTO pe3yjbTaTa oOydaroleMycs JOCTaTOYHO
BBITIOJTHUTH 3a/1aHUs1 0a30BOT0 YPOBHSI.

Bpemsi Ha BbINOJIHEHHe PadOTBI 45 MUHYT.

B pe3yibTaTre BbINOJHEHUS KOHTPOJBHOW PadoThl 00y4yarouuecsi A0JKHBI
NMOKAa3aTh:

Pe3yabTaThl 00yueHus

(ocBOCHHbBIC YMECHUS, YCBOCHHBIC 3HAHUA)
YMeHus:
pelaTh MOJHbIE KBAJIPATHHIE YPABHEHHS; npuMeHsieT (HOpMYJIIbl TUCKPUMUHAHTA
U KOpPHEH KBaJApaTHOIO YpPABHEHUS
JUIsL PELICHUS] YPaBHEHUM;
penaTh JMHEHHbBIE HEPABEHCTBA, pPacKpbIBaeT CKOOKH, MPUBOJAUT
NOJ00OHBIE ClIaraéMble,  UCIHOJIb3YET
CBOWCTBA HEPABEHCTB;
BBITIOJIHSTh BBIUMCIICHUS C ACHCTBUTEIBbHBIMU | IPUMEHSET  MpPaBWJIa  BBINOJHEHUSA
YUCIIaMU; apuMEeTHUECKUX  JEHUCTBHH  HaJ
JNEUCTBUTENBHBIMU quciaaMu B
paMKax NpOrpaMMHBIX TpeOOBaHUM;

IMoxka3aTenu olleHKH pe3yJabTaTa




BBINIOJIHATh  JICUCTBUSL CO CTEIEHSIMH M | BJaJCeT CBOWCTBAMM CTEIECHEH WU
HaXOJUTh  3HAUCHMUS  BBIPAKECHHUS  IIPU | HAXOJIUT 3HAYCHHUE BBIPAYKCHUS,
3aJJaHHOM 3HAYE€HUH NMEPEMEHHOM; COJICPIKAIIETO CTENICHD;

CTpouTh Tpaduku QyHKIHIA, CTpOUT TpadUKH JIMHCHHBIX (PYHKITUH;
peuiarb F€OMETPUYECKHUE 3aJ1aun C | pemaer 3aJjauu ¢ HCMHOJIb30BAaHUEM

HCII0JIb30BaHUEM TeopeMnl Iludaropa;

Teopemsl [Iudaropa;

HaxXOoAWTh IIPOLCHTHLI OT YHUCJIA;

HaxoAauT MPOUCHTHI OT YHUCJIa U pE€IIacT
3a1a491 Had IIPOLCHTHI;

yOpoIuiaTh BBIPAXKEHUS, COJIEpKAIINUE TPOOH.

npuMeHsieT (HOpMyIIbI COKpaIIEHHOTO
YMHOKEHHUSI VIS YIPOIICHUS
aNre0panyeCcKnX BhIPAKCHHI;

3HaHuUA:

bopMyIIBI TUCKPUMUHAHTA, xopHeii | BOCHPOUSBOAUT (bopMan:I

KBJ[PATHOTO YPABHEHHS; JTUCKPUMHUHAHTA u KOpHEH
KBa/IPaTHOTO YPaBHCHMUS;

npaBujia PACKpPBITUS CKOOOK; OIpeesieHue (bopmymupyeT npapuia  pacKpbITHA

MOJ0OHBIX ClIaraeMbIX, CBOMCTBA HEPABEHCTB,; CKOOOK, ~ OmpeJie/IeHHe OJJ00HBIX
ClIaraéMbIX, TIEPEUUCIISiET  CBOMCTBA
HEPABEHCTB;

apudMeTHuecKue JeiiCTBUA Ha MHOXecTBe | oPCTHCIACT TIOCTCAOBATCIEHOCTE

JNENCTBUTEIBHBIX YHCEIL; ACHCTBHN B BBIDOKCHIAX €
JEUCTBUTEIHLHBIMU YHCIIAMH;

dbopmyupyeT TpaBuiia JSHCTBUN Ha
MHOECTBE JICHCTBUTEIbHBIX YUCEII,

ONpEe/ICJICHHEe CTENEeHH C JACHCTBUTEIIbHBIM
MoKa3aTejeM, CBOMCTBA CTCIICHHU,

dbopmynupyer OmnpeNieNiecHue |
MIEPEUNCIIICT CBOMCTBA CTEICHHU;

CBOMCTBA JIMHEIHON QPyHKIIMU U €€ Tpaduk;

ONpEeEIsACT rpa@uKkd  JTUHEHHBIX
(GYHKIIMH ¥ ONMKCHIBAET MX CBOMCTBA;

teopema [ludaropa;

o0ocHoBbIBaeT Teopemy I[ludaropa;

(bopMyIIBl COKpPAIIEHHOTO YMHOKCHHS.

BbIICNIACT (OPMYJIBI  COKPAIIEHHOTO
YMHOXEHUS, WUIKOCTPUPYET 150,
IIPUMEHCHUE Ha MPAKTHUKE.

Kpurtepuu onieHKH KOHTPOJIbHOH PadoThI

3amaHus bamer [Ipumevanue
Al - A5 5 Kaxxip1ii mpaBmiibHBIN OTBET 1 Gasi
B6, B7 4 Kasxiplii mpaBuiIbHBIN OTBET 2 Oasuia
C8 3 Kaxxnp1il mpaBmiibHBIN OTBET 3 Oasia

MakcuManbHbiid 0as 3a padoTy B 11es1oM — 12 0aJJ10B.
3a mpaBWIBHOE BBIMOJHEHUE JI0OOro 3amaHusi ypoBHsl 1 oOywarouuiics moiydaer

OJIUH oaaa. B 3aJaHUuAX C BBI60pOM OTBCTA, C KPAaTKUM OTBCTOM HJIM HA YCTAHOBJICHUC



COOTBETCTBHS, OOYYAIONIUICSA  TMOJNlydaeT OJAMH  0ajjl, COOTBETCTBYIOIIMHA JTaHHOMY
3aJJaHUI0, €CIM YKa3aH HOMEp BEpHOrO OTBeTa (B 3aJaHUSX C BBHIOOPOM OTBETA), WM
BIIUCAaH BEpPHBI OTBET (B 3aJaHMSIX C KPATKUM OTBETOM), WM TMPABUIBHO COOTHECECHBI
00BEKTHl JBYX MHOXKECTB M 3allMcaHa COOTBETCTBYIOIIAS TOCIEIOBATENIbHOCTh mUdp (B
3aJlaHAsAX HAa YCTAHOBJIEHWE COOTBETCTBUA). [IpW BBHIMOTHEHWW TAaKUX 3aJaHUA,  TC
HEOOXOMMMO TIPUBECTM  KpPAaTKOE  pEIICHWe, 3a HEMOJHOE pEIICHHWe  3aJIaHus
(BBIUMCIIMTENIbHAS OIIMOKA, OMUCKa) MOXXHO BhICTaBUTH 0,5 Oama. Ecnu oOyuwarommiics
IPUBOJUT HEBEPHOE pEIICHUE, HEBEPHBIM OTBET WJIM HE TIPHUBOJIUT HUKAKOTO OTBETA, OH
nonydaeT 0 6aymioB.

[Ipu BeIMOTHEHUM JHOOOTO 3a7aHUsI YPOBHSA 2 WIM 3 ucnonbsyloTcs credylowme Kputepum

OLIEHKM 3aJaHNI:

baniabl Kpurepuu ouieHKH BBINIOJHEHHOI'0 3a1aHUA

3 Halinen mnpaBuIIbHBIM XOJ PELICHUS, BCE €ro IIard BBINOJHEHbI BEPHO U
MOJTYYEH MPABUJIbHBIN OTBET.

) [IpuBeneHO BepHOE pelIeHHE, HO JOMYIEHA BBIYMCIUTENbHAS OIIUOKA WU
ONHMCKA, TP 3TOM MOXXET OBITh MOJYyYEH HEBEPHBIN OTBET

1 Pemienne Hauato JIOTMYECKU BEPHO, HO JOMYIIEHA OIIMOKA, MO0 pelieHrue He
JIOBEJICHO J10 KOHIIA, IIPX 3TOM OTBET HEBEPHBINA MJIM OTCYTCTBYET.

0 HeBepHoe peliieHne, HeBEpHbIN OTBET UJIM OTCYTCTBUE PELICHHUS.

IHIkaJsia nepeBoaa 0a/1JI0B B 0TMETKH

OrmeTrka Yucii0 0215108, HE00X0AUMOE 1151 MOJTYYCHUSA
OTMETKH
« 5» (OTINYHO) 11-12
« 4» (xopor1o) 9-10
« 3» (YIOBJIETBOPUTEIHHO) 7-8
« 2 « (HeYTOBJIETBOPUTEIBHO) MeHee 7
1 Bapuanrt

Al. Pemutp ypaBHeHue x (x - 5)=-4
a)dul; 0)4,5; B4, 1)—4ul; nl.

A2. Pemute HepaBeHCTBO 6x —3 <-17—(-x—Y5)
a)x<4;0)x<-4; Bx>-4, 1nx >4, mx<-18.

1 1 23
A3. Beruuciaure ]

—-—|:(1-02)- 3=
576) (0D gy




11 11 11
. . - . . 2

o a
A4 IlpenctaBuTh B BUJI€ CTENIEHM WM HAWTH 3HAUYCHUE BBIPAKCHUS —— npu a=06.

1

1
a)6;  0)--; B4 1-6 7).

AS. Iloctpouts rpapuk pyHkuuu y =2x + 1.

B6. B npsMOyroiasHOM TpEYTrOIbHUKE THIOTEHY3a paBHa 10 cM, a OJMH U3 KaTETOB
6 cm. Haittu BTOpOW Karter.
a) 4 cm; 0) 16 cMm; B) 8 cM; r) V136 cm; 1) 10 cm.

B7. bank BblmiaunBaeT exeroaHo 8% OT cyMMbI BKJIaaa. Kakoil craneT cymma uepes
roji, €ciu TepBOHAYAIBHBIN BKJAM cocTaBiisul 7600 pyOmieit?
a) 8208 pyo.; 0) 608 py6.; B) 8200 py0.; 1) 7600 py6.; 1) 8000 pyo.

a a-b

a-b a+b-

C8.YpoCcTuTh BBIpAKEHHE

2 BapuaHT

Al. Pemiute ypaBHeHue x (x - 4)=-3
a)3ul; 06)4,5; B)3; r1)-3ul; nl.

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

a)x<-10; 6)x < -4; B)x >-10; 1nx >10; mx<-1,8.
521 .8,

e .

A3.Berumcmats 7 3 420711

3 5

15 11 11
a) s 0L B350 - om2o.

9
<
w

A4.IlpencraBuTh B BUIE CTENEHU W HAWTH 3HAYEHUE BBIPAKCHUS — Ipu c =4.
c

1

a) 16; 6)'16;

1
B)4; T1)-16; n) 6
AS. Tloctpouts rpaduk pyHkimu y =-2x + 1.
B6. B npsiMoyroiasHOM TpEyroiabHUKE TUNOTEeHYy3a paBHa 10 cM, a OJMH U3 KaTETOB

8 cm. Haittu BTOpOW Kater.
a) 4 cm; 0) 6 cMm; B) 8 cM; r) V136 cm; 1) 10 cm.

B7. bank BblmutaunBaeT exeroaHo 8% oOT cyMMBbI BKJIajaa. Kakoii ctaHeT cymMMa uepes



roJl, €ClIu TEePBOHAYAIBHBIM BKJaJ cocTaBiasta 8600 pyoueit?

a) 8208 pyo.; 0) 688 py6.; B) 9288 py6.; 1) 8600 py6.; 1) 8000 pyo.
C8.y T
.YIpOCTUTH BBIP@KCHAE PR

Tadanna npaBUJIbLHBIX OTBETOB

3ananus Al A2 A3 A4 A5 B6 B7 C8

b(3a- b)
1 BapuanT a bi B hi B a PR
-3

2 BapuaHT a r 0 i §) B xfzc_ y);)




5. 3apanus 11 TEKylero KOHTPOoJIst
5.2. 3agaHus 1JIs1 TEMaTH4€CKOr0 KOHTPOJIS (CaMOCTOsATeJIbHbIEe padoThI)

Kpurtepnu oumeHKH KOHTPOJIbHOM PadoThI
OcHoOBHbIE TpeOOBaHUS K BBIMNOJHEHHUIO 3aJlaHU KOHTPOJbHOM paOOThI:

— XOJI pelIeHUs MaTeMaTUYECKU TPAMOTHBIN U TIOHSTHBIN;
— MIPEACTABIICHHBIN OTBET BEPHBII;
- METOJ ¥ (popMa OMMUCAHUS PEIICHUS 3a/1a4l MOTYT ObITh TPOU3BOJIbHBIMU;
— BBITIOJTHEHNE KaXKIOTO U3 33JIaHUN OI[EHUBAETCS B Oajiax.

3a npaBWIbHOE BBIMOJIHEHUE JIOO0TO 3a/aHus YpPOBHsA 1 o0ydaromuiicss mojgy4aeT OauH
O0aqu. B 3agaHusx ¢ BBIOOpOM  OTBETAa, C KPAaTKUM OTBETOM WJIM Ha YCTAHOBJIEHUE
COOTBETCTBHSI, 0OyJaIOMIUNCA TOMy4yaeT OAUH 0aJlj1, COOTBETCTBYIOLIUI JaHHOMY 3aJaHUIO,
€CIM yKa3aH HOMEpP BEPHOTO OTBeTa (B 3aJaHUSX C BHIOOPOM OTBETa), WJIM BIMCAH BEPHBIM
OTBET (B 33JaHUSX C KPATKUM OTBETOM), MJIM TPABUIBHO COOTHECEHBI OOBEKTHI IBYX MHOKECTB
M 3amycaHa COOTBETCTBYIOIIAs IOCJIENI0BATEIbHOCTh LU(p (B 3aJaHMAX HAa YCTaHOBJIIEHUE
cooTBeTcTBUs). [Ipy BBIMOMHEHUM TAaKUX 3aJaHUM, TJ€ HEOOXOJMMO MPHUBECTH KpPATKOE
pElIeHHe, 3a HETIOJTHOE PEIICHHE 3aaHus (BHIYUCIUTENIbHAS OMIMOKA, OMKMCKA) BBICTABIISETCS
0,5 Gamma. Ecnu oOyuaromuiicsi MPUBOJAUT HEBEPHOE pEIICHHE, HEBEPHBIM OTBET WJIM HE
NPUBOJUT HUKAKOTO OTBETa, OH mnoxy4aeT O Oamios.

[Ipn BBIMONTHEHUU 1r000r0 3a7aHus YPOBHSI 2 WM 3 uvcnonb3yoTcs CefytoWwme Kputepum

OLIEHKM 3aJaHWI:

bannbl | Kpurepuu oleHKH BBINOJHEHHOT 0 3aIaHUS

3 Haitnen npaBuibHBIA XOJ pEIIEHWs, BCE €ro IIard BBIINOJHEHBl BEPHO U
MOJIYYEH MPaBUJIbHBIN OTBET.

2 [IpuBeneHo BepHOE pelleHHe, HO JOMYIleHAa BBIYMCIUTENbHAS OIUOKa WU
OTHMCKA, MIPU 3TOM MOXKET OBITh MOJYYeH HEBEPHBIN OTBET

1 Pemenrie HavaTo JIOTMYECKH BEPHO, HO JOMYIIEHA OmMMOKa, TUOO periecHrue He
JIOBEJICHO JI0 KOHIA, IIPX 3TOM OTBET HEBEPHBIA WJIN OTCYTCTBYET.

0 Hesepnoe pemienrie, HEBEpHBIN OTBET WM OTCYTCTBUE DPEIICHUS.

JIst Kk 10U KOHTPOJILHOM pabOoThI pazpaboTaHa IIKajia TMepeBoja 0ajsioB B OTMETKH, TJI€
yKa3aHo, CKOJbKO OaioB JOCTaTOYHO HaOpaTh, YTOOBI MOJYyYUTh Ty WIH HHYIO

IMMOJIOKUTCIIBHYIO OIICHKY, KOTOPAasA COCTABJICHA B COOTBCTCTBHUU C T&6JIHIICI>1.



[TporenT KauecTBennas OIICHKA WHINBUTY ATbHBIX
pe3yJabTaTUBH | 00pPa30BATENIbHBIX JOCTHKECHUMN

OCTH

(mpaBUIBHBIX | Oasut (OTMETKA) BepOaJIbHBIN aHAJIOT

OTBETOB)

90 +~ 100 S OTJINYHO

80 +~ 89 4 XOPOIIIO

70 +79 3 YJIOBJIETBOPUTEIBHO

meHee 70 2 HE YJIOBJIECTBOPHUTEIILHO

CamocrositeibHast padora Ne 1
BolunciieHue 3HaYeHMH BBIPA’KEeHHH. YPaBHEHUs] M HEPaBEHCTBA.

Henab: mpoBepka 3HAHMM U TPAKTUYECKUX YMEHUU OOYyYarolIuxcs.

1 BapuanT
0,725+ 0,6 +l + 1
Al. Beraucaure: I 40 2% 0,25,

0,128 -6—- 0,0345: —
4 25

A2. PemiuTh ypaBHEHUS:

1) 2x% +5x-1=0; 2) 3% =x;  3) 4x2'1-3x4+2=1.
B1. Pemiute HEpaBeHCTBA:

1) 4-2x <1- (4x-1); 2) 2"_'x1 >0
B2. Pemiuth cucrtemy ypaBHEHMHIA: {2;: ji :;5

C. Pemnure ypaBHEHHS:
1)5~(x-1)2 =3- 4x+5x°; 2) Jx+2 =x.

2 BapuMaHT
0,425+ 0,9 +470 + ;:) 1
Al. Beruucnure: 3 2 -
0,5-1--0,023: —
5 25
A2. Peminth ypaBHEHHUS:
4x-1 3x+2 _

1-

2 s —()- 2yl =
1) 4x*- 5x- 6 =0; 2)-3x* =x; 3) 3 p ;

B1. Pemmnts HepaBeHcTBa:



2x+1

D2(1-x)>5x—-Bx+2); 2) s =0,
B2 P . x+5y =15

. PemmmTs cHcTeMy ypaBHeHMH: |, o _ .
C. Pemure ypaBHeHHUS:

1) 5(x+2)* =3-4x+5x";  2) JJx-11 =x.

Kpurtepuu oueHku

3aganus bamnel [Ipumeuanue
Al - A2 4 Kaxxp1ii mpaBrIIBHBIN OTBET 1 Oan
B1- B2 6 Kax b1 TpaBHIIBHBIA OTBET 2 Oajura
C 6 Kaxaplii mpaBuiibHBIN oTBeT 3 Oasia

MakcuManbHbiii 6ast 3a paboty — 16 6ans10B

IIkasa nepeBoaa 60aJ1JI0OB B 0TMETKH

OT1meTka Yucsio 0a1510B, HE0OOX0AUMOE IS TOJTYYCHUSA
OTMETKH
« 5» (0TIMYHO) 16 - 15
« 4» (xopoiiio) 14-13
« 3» (YAOBIETBOPUTEIIHHO) 12-10
« 2 « (HeyIOBIIETBOPUTEIHHO) mernee 10
OTBeTnbI
1 Bapuaur 2 BapuaHt
Al 1 1
ny | Dma= 253 2)0; 5: 3) 1)2; - =5 2)0; - —; 3)2.
1,6.
B1 1) x =-1; 2) x=[0.5:5) 1) x =1;2) xs[- 0,5:5)
B2 (5; 1) (0;3)
1 17 o
C ) =; 2)2. 1) - EYE 2) HET KOpHEil.

CamocrosiTeibHass paGora Ne 2
CaoiictBa QyHKkumMii 1 UX rpaduxmu.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUU OO0ydaronIuxcs.

1 Bapuanrt

Al. Kakoli u3 rpadukoB, H300paKeHHbIX Ha pUcyHKax 1) —4) 3amaer GQyHKUMH



¥ i
: x L L
‘ \\ X _1:)
A) 1). b) 2). B) 3). ) 4).
A2. Haitnure oOnacth onpeneneHus QyHKIU — y =+v4x- 1
1
A)X>2; B)X<2; B) Xzz;r) X< 2.

A3. Tlo rpaduxy GpyHKIIMU ¥ = f(X) YKOKUTE
a) o0yacTh onpeneneHus QyHKINH;

0) Hynu QYHKINH;
B) MPOMEKYTKH MOCTOSHHOTO 3HaKa

(dyHKIHY; o >
I') TOYUKM MaKCUMyMa M MUHUMYMa
+=3
byHKIMY; l-a
1) IPOMEXYTKH MOHOTOHHOCTH; I

¢) HauOoJblllee M HaWMEHBIIIEE
3HAYCHUS
dynxumy;
) 00J1acTh 3HAUEHUN PYHKIUU.
A4.Cpenu 3a1aHHBIX QYHKIMN YKaXUTE

YETHBIC .
Dy=2¢x  2)y=vx; 3)y=5x
A) 1)u3); b) 1); B) 3).

2x+1
x(x-1)°

B. Haiigute o0nacts onpeaenenust QyHKIUU Yy =

C. Ioctpoiite rpadux GyHKIMU y = x° — 4x +3 M YKaKHUTE €€ CBOMCTBA.

2 BapuaHT
Al. Kako# u3 rpa)koB, 1300paKEHHbBIX HA PUCYHKax 1) —4), 3anaer pyHKuu0?
y E % ¥
1) ¥ ) /T\ ¥
X X 4

A D). B) 2). B) 3). T) 4).

1
A2. Haiinute o6macTh onpeneneHuss GyHKIUU YV = o-3n
- 22X

A) x>3; b) x<3; B) x>3; M x<1/3.



A3.Tlo rpaduky yakmum p =f(x)

YKQKHTE:

a) obnacTh onpeaeneHus (PyHKIUY;

0) HynH QPyHKIUY;

B) IPOMEXKYTKA  TOCTOSIHHOTO

3HaKa
byHKINY;

') TOYKM MAaKCUMyMa U MUHUMYyMa

GbyHKIMY;

1) MPOMEXYTKH MOHOTOHHOCTH;

€) HanOoJIbIlIee U HAaUMEHbIIIEe
3Ha4YCHUS (PYHKIUY;

) 00J1acTh 3HAYCHHUI (PYHKITUH.

D W K WU

-2

-3

A4. Cpenu 3a1aHHBIX PYHKIUN YKAKUTE HEUETHBIE.
3) y=5x.
B) 2)u 3); I 3).

3
1) y=2x% ) y=_;

A) D)u3); b) 2);

B. Haiingute o6nacTs onpeaenenus QyHKIuu y =

2+x°
x(x-5)"

C. Iocrpoiite rpaduk GyHKIMU y =x"—2x + 1 ¥ yKaKuTe ee CBONCTBA.

Kpurepuu ouenku

3aganus bamel [Ipumevanue
Al - A4 10 Kaxxiplii mpaBuibHBIN OTBET 1 Gasn
B 2 Kax bl mpaBUIbHBIN OTBET 2 Oajia
C 3 Kaxp1it mpaBuiIbHBIA OTBET 3 Oaia

MakcuManbHbiii 0ast 3a padboty — 15 6ansioB

IIkasa nepeBoaa 6aJ1JI0B B OTMETKH

Or1merka Yucsio 02/1510B, HE0OX0AUMOE /IS TOJTYYECHUS
OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xopoiiio) 13-12
« 3» (YAOBIETBOPUTEIIHHO) 11-10
« 2 « (HeYIOBJIETBOPUTEIIHHO) menee 10
OTBeTHI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
1
A2 |B)x> b) x <3




a) x<|- 3:5];6)-2;4;8)y>0npu
xel(- 2;4);y<0np1/1
xel- 3;2)u(4a; 5|

b

a) x<[- 3:4/;6)-2; 1;8) y >0 npu
xe|- 3;- 2)u(l;4J;y<OHpI/I
xe(- 2;1);

A3 MNXmax = 0,2; Xmin = 1; 1) ¢ T mpu I)Xmax = 25 Xmin == 1; 1) @ T mpu
xe{— 3;OJ u{l; 2J ; (1) 1 npu xe{— 1;2J LJ[3; 4J ; (1) 1 npu
xelo:1] u|2;5]; xel- 3:-1 ul2:3];
e) yHan6:6;YHaMM:' 1, e) YHaH6:2;y1{aHM:'3;
K) vE[- 1:6]; xK) vel- 3:2];
A4 |b)1 B) 2)u3l)
B |x #0;x1; x #0;x#5 ;
y=x"—-4x+3=(x-27>-1 y=x"—-2x+1=(@x-1)
1)XE R;2) y€l- 1:+0];3) 1) X< R;2) vel- 0:+ 00| ; 3) pynxuus
C ¢yHkuus oduero Buaa; 4) y > 0 npu oOmero Buna; 4) y > 0 npu Bcex x

kpome 1;5) ¢ T mpu x&E[1: +o0) ;

xel- oD U35 +90); y<0npu
¢ L npu xe(- Oo;lJ;

x€(1;3);5)(1)T npu xe{2;+oo);
(1) 1 mpu xel(- oo;ZJ;

CamocrosiTenbHas paGora Ne 3

Iloka3aTe/ibHble YPaBHEHHS] M HEePaBEHCTBA.

Henab: mpoBepka 3HAHMM U TPAKTUYECKUX YMEHUU OOYyYarolIuxcs.

1 BapuanT
Yacmo A
Al. YKaxuTe MPOMEKYTOK, COIepPKAIINN KOPEHb ypaBHEHUS 2~ =g
1) (o), 2) (1;2); 3) (2;3]; 4) (3:4),
A2. Pemute HEpaBEHCTBO 5)‘2 s
1) x€R; 2) pelieHui HeT; 3) (- 1;0); 4) (- oo3- 1) U (0;+00) .
1" 1
A3. Pemiure HepaBeHCTBO | — | <——
128
) w7, 2) |73+00); 3) |- T+o0); 4y (- o0-7).
A4. Pemute ypaBHEHHE 7% 214 7F =5
1)-1; 2) 7, 3) 1; 4) 35.
Yacms B.
x-3
B1. VkaxuTte Hambomblnee IeI0oe pEIIeHne HEPaBEHCTBA | — >16.

B2. Haiinure xopuu ypaBaernus 3% - 4 3% +3 =() . Ecau nony4my 1Ba KOPHS, TO B OTBETE

BIIMIIUTC UX IIPOU3BCACHUC, CCJIINU OAHWH, TO €I'0 3aIIMIINTC B OTBCT.



Yacms C.
C. Halimutre Bce 1iesble pEIIeHUsT HEpaBEHCTBA | g7x'3<49.

2 BapMaHT
Yacmeo A.
Al. YkaxuTe NpoMexyToK, CoAepKaluluil KOpeHb ypaBHeHus 3° =9
1) (o0); 2) (1;2); 3) [2:3); 4) (3:4),
A2. Pemute HepaBenctBo 0,2" <-0,04
1) x€R; 2) peleHwuil HeT; 3) (- 10); 4) (- o0- ) U (03400,
1)" 1
A3. Pemite HEpaBEHCTBO [—] =
3 243
1) - os); 2) (- w081 3) |5+00); 4) |- 53+00).

A4. Pemre ypaBHeHue 2 - 2% =120

1)0; 2)3; 3) 12; 4)-3.
Yacms B.
x-2
Bl. Ykaxute nHauOosbllee 1LEI0e PEIICHUE HEPaBEHCTBA %] =>27.

B2. Pemiure ypaBHEHUs 52x + 5% =2 . Ecau nony4niu aBa KOPHSI, TO B OTBETE BIUIIUTE UX

IMPONU3BCACHUEC, CCIIN OJJUH, TO €T0 3alIUIINTE B OTBCT.

Yacms C.

Cl. Haiigute Bce 1ieNible pPEUICHHS HEPAaBEHCTBA — §7x'3<49.

Kpurepuu ouenku

3ananus baubl [Tpumeuanue
Al - A4 4 Kaxp1ii mpaBuiIbHBINA OTBET 1 Oann
Bl —-B2 4 Kaxxiplii mpaBuIbHBIN OTBET 2 Oajuia
C 3 Kaxxplii mpaBuiibHBIN OTBET 3 Oasuia

Maxkcumanbhbiii 6 3a paboty — 11 6an10B

IIkaJsia nepeBoaa 0a/1JI0B B 0TMETKH



OTtmeTKka Yucuo 621108, HEO0OX0AUMOE 1JIS MOJTYyYeHH s
OTMETKH
« 5» (OTIMYHO) 11-10
« 4» (xopor1110) 9-8
« 3» (YIOBIETBOPHUTEIHHO) 7-6
« 2 « (Hey1IOBJIETBOPUTEIBHO) MeHee 6
OT1BeTBI
1 Bapuaunr 2 Bapuant
Al |x=3;3)(2;3]; x=2;3)[2;3);
A2 | 1)xER,; 2) peuIeHUl HET;
A3 |x = 7; 2) |T+00); x = 5; 3) [5i+00);
A4 | DHx= -1; 2)x= 3;
g1 I < - 1, HanOoJIbIIIEE 1IEJI0E x < - 1, HauOoublIEE LIETOE
emeHue x =— 1. emenue x =— 1.
B2 |x,=0;x,=1;0-1=0 x=0;
C |3 =x<5;x=34. 2 =x<5;x=2;3:4.

CamocrosiTenbHast padora Ne 4
Jlorapudmuyeckre ypaBHEHUS U HEPABEHCTBA.

Henab: mpoBepka 3HAHMA W TPAKTUYECKUX YMEHUU OOYyYaromuxcs.

1 BapuanT
Al. Yopoctuth BelpaxkeHue u Haitu x: lgx=1g8+2I1g5—-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)0.
A2 Haiinute kopeHb ypaBHeHus log.(3x +1)=3

D11 2)1; 3) -10; 4) =,
A3. YkaxuTe IpoMexyTOK, KOTOPOMY IIPHUHAJIEKUT KOPEHb YPaBHEHUS
logs (4—x)+logs2=1
D (-3;-1)2)(0;2);3)[2,3];4)[48].
A4. Haiinure cymMy KopHeii ypaBHeHus log, x* =log,(9x - 20)
1-13; 2)-5; 3)5 4)0.
AS5. Pemure HepaBeHcTBO logs(4 —2x ) =1

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

B1. Pemmute nepaBercTBo logn( 3x+2) =log:(x—1)



1)(1;+0);2)(-0;- % 1;3)[-1.5; - %]; 4) perieHui HerT.

B2. Permte HepaBeHCTBO IOgé (6-30) 5

1) (-10; 400 ); 2) (-00; -10); 3) (-15 2); 4) (-0,1; 20).
C. Haiinute 4ucno 1eNblX OTPULATENbHBIX PEIICHH  HepaBeHCTBa
lg(x+5) =2-1g2
1) 5; 2) 4; 3) 10; 4) H1 OFHOTO.

2 BapuaHT
Al. Yopoctuth BelpaxkeHue W Haitu x: lgx=I1g12-1g3+ 21g7 -1gl4
1) 14; 2) -1; 3)-10; 4)0.
A2.Haiigute kopeHb ypaBHeHust logs(2x-4)=2
D 11; 2)145; 3) -10; 4) =.
A3. YKaxuTe NpoMexXyTOK, KOTOPOMY IIPUHAIEKUT KOPEHb YpaBHEHUS

10g0,4 (5 —2x ) - 10g0,4 2=1
1) (-00;-2);2)[-2,1]1;3)[ 152 ];4) (25 +o0).

A4. Haitnure cymmy KopHeit ypaBuenus lg (4x—3)=21gx
1)-2; 2) 4, 3) -4; 4) 2.
AS. Pemnte HepaBeHcTBO logs (5 —2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o0).
B1. Pemmte HEpaBeHCTBO log é (4x -2)<logl (3x +1)
3

2
1) (3; +0); 2) (-o0;- 3 1;3)[-1.5; - % ]; 4) perieHuit Her.

B2. Pemnte HEpaBEeHCTBO logé (A-14x) 1.

1) (0,5; +o0); 2)(-00;-%); 3)(LA42); 4)(057).

C. Haliqute uyucno menblx pemeHuid HepaBeHcTBa logs (x -2) =1
1)5; 2)4; 3)6eckoHedyHO MHOTO; 4) HH OJHOTO.

Kpurepuu ouenku

3amanus bayusl [Ipumeuanue

Al —AS 5 Kaxiplii mpaBuiibHBIN 0TBeT 1 Oasi




Bl -B2

4

Kaxplii mpaBUIbHBIN OTBET 2 Oajia

C

3

Kaxp1it mpaBuiIbHBIA OTBET 3 Oaia

MakcuManbHbiii 6asut 3a padboty — 12 6ansioB

IIkasa nepeBoaa 6aJ1JI0B B OTMETKH

Or1merka Yucsio 0a/510B, HE0OX0AUMOE /ISl TOJTYYECHUSA
OTMETKH
« 5» (OTIMYHO) 12 -11
« 4» (xopoiiio) 10-9
« 3» (YAOBIETBOPUTEIIHHO) 8-7
« 2 « (HEeYIOBJIETBOPUTEIHHO) MeHee 7
OTtBeTnI
1 Bapuanr 2 BapuaHt
Al [ 1)10 1) 14
A2 |4 % 2) 14,5
A3 | x =2;[2;31(3) x =2,1;(2;+ ) (4)
Ad | x; =4; x>, =5, 4+5=9;(4) x =1, x>2=3;, 1+3=4;(2)
AS |x € (-;0,5] (1) x & (-o-1,51)
Bl |x & (1; +0) (1) x &€ (3 +o)(1)
B2 x&<e (-1;2)3) x€(-oo;-$)(2)
Cl [x& (-5;45], x=-4;,-3;-2;-1.2) |x&€ (2;7], x=-3:4,5,6;7.(1)

CamocrositeibHasgs padora Ne S

Tpuronomerpuyeckue npeodOpas’oBaHus BbIPasKeHHI.

Heab: npoBepka 3HAHMM W TPAKTUYECKUX YMEHUU OOydarouuxcs.

1 Bapuanrt
Al. Beraucnure: sin 30°
1)0,5; 2)1; 3)£; 4)£.
2 2
L
A2. Ha xakoM u3 uepTexei u300paxeén rpapuk (byHKICOS(x ?)
Puc 1 Puc 2
7 ‘ — AN N, LIRS
n _3}\{_25}//“ —1>\,{L—05}//° Un\\kl}/zrl .n\\n\z. Jz o N -/‘( °F _n\isn}/ ° PN j( :




Puc 4

T x -

Vi
\.I
S/
\
|
2
4
.
|
£
A
|

Puc 3

1)4; 2) 4, 3)6; a~/21)

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

A 4. YupocTuTte, UCTIOb3ys (POPMYJIbI IPUBEICHUS cos(m-a)-cos(2m-a)+cos’a,
1) 2cos?a; 2)1; 3)0; 4)2sin?q.

AS. Tloctpoiite rpaduk ¢yHKIMH y = 3sinx U YKOKHUTE 00JIaCTh OMpeeICHUS
U 001acTh 3HAYCHHUN (PYHKIUU.
A6. Onpenenute 3HaK BeipaxeHus: sinl10°-cos 110°

1) +; 2)-; 3)0; 4) HET BEpHOTO OTBETA.

B. Ilo 3agaHHOMY 3HAY€HUIO TPUTOHOMETPUUECKON (PYHKIUU, HAMIUTE 3HAUCHUE

. T
ctg a, ecnu sin 0=0,8 u 3< o <T.

C. JlokaxuTe TOXIECTBO:

2sin’® «

- =192
tgor -(cos”® - sin® o) g0
2 BapHMaHT
Al. Beruucnure: cos 30°
1)0,5; 2) 1; 3)¥3. V2
2 2
(x5
A2. Ha kakoM 13 uyepTexxeit n306paxeEH rpaduk GyHKLMN y = costx 6



X N X NEPRZANEZANNZR MBS
n —3f5n £ —2511/—11 -1fn gn —0511/0 ofn Y 1.1:/2:1 z2.fn 3 n/ Sp _“\\2511_) i _ﬂ\is‘ndlf 0.fm ln\nj 2§% 3n\{ﬂ4
7 7" % T
Puc 1 Puc 2

/ / / \ | [/ AN 1A
T F \{—23/—:1 —tfsa \qz\_—gs)/ﬂ ofx \kl.}/bt 2ka \ka}/ ﬂyh_/_( ) —n\ﬁﬂjl s © \{ﬂ){ Tk 2,1\{,[}{ Py S

Puc 3 Puc 4

A3.Haiinure 3nauenue Beipaxkenusi: 2 cos 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2)—4; 3)6; a~/2 1)
A 4. Yrpocture, Ucronb3ys (OpMyJIbl IPUBEICHUSA: sin (m-a)-cos( % - o) t+cos’a
1) 2cosa; 2)1; 3)0; 4)2sin’q.

AS. IToctpoiite rpaduk dyHkiuu y = 1 + cosx U YKOXHUTE 00JIaCTh OMpPEaCIICHHS
U o
MHOXXECTBO 3HaY€HUN (PYHKIIUU.
A6. Onpenenute 3HaK BeipaxkeHus: sinl00°- cos 100°.

1)+; 2)-; 3)0; 4)HET BEpHOTO OTBETA.

B. Ilo 3agaHHOMY 3HaYEHUIO TPUTOHOMETPUUECKON (DYHKIIMM, HAWIUTE 3HAUEHUE 1Z O,

JU
ecnu cos o= 0,8 u 5< o<t

C. Jloxaxxute TOXIECTBO:

2cos’ o ‘tgx

sin” o - cos® «

=-tg2a

Kpurepuu ouenku

3aganus bajuibl [Ipumeuanue
Al — A6 6 Kaxxplii mpaBuiibHBIN OTBET 1 Oasn
B 2 Kaxxplii mpaBuiIbHBIN OTBET 2 Oasia




C |

3 | Kaxxaplii mpaBuiibHBIN 0TBET 3 Oasia

MakcuManbhblii 6as 3a padboty — 11 6asioB

IIkaJsa nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKAa Yucsao 6a1510B, HEOOX0AUMOE IJISI MOJTYUYEeHU I
OTMETKH
« 5» (0TIMYHO) 11-10
« 4» (xopol1o) 9-8
« 3» (YIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeY1IOBJIETBOPUTEIIBHO) MeHee 6

OTBeTBI K KOHTPOJILHOM padoTe

1 Bapuaur 2 Bapuant

A1 | DOS 3 2
A2 |puc4 puc 2
A3 [1)4 3)6
A4 [3)0 2) 1
AS [xE Ry € [-3;3] x € Ry < [0;2]
A6 |2)- 2) -

3 3
B " >
C | Ucnomp3yem dhopmynsl aBoiiHOro yrina | Mcmoas3yem dhopMyIibl ABOMHOTO yTIia

CamocrosiTeibHas padora Ne 6

Tpuronomerpuyeckue ypaBHeHHsI U HepaBeHCTBA.

Henab: npoBepka 3HAHMM W TPAKTUYECKUX YMEHUU OOyYarouuxcs.

Al. arccosa wumeer CMBbIC/, ecnu:

a) a€[0;7]; 6)a<€[-1;1]; B)a€[-=;

1 Bapuanrt

T

555 DastL.

A2. PerieHreM ypaBHEHHUS COS X =0 seasioTcs:

T T
a)x =2+27n,n€Z; 6)x=7n,n€Z; B)x =+7n,n€Z; 1) x =T427n, n

€Z.

A3. Bruncnure: arcsin 0 + arctg /3

a)0,3; 0) 1;

B)ﬂ; r)—.




€Z.

A 4. YpaBHeHue 2tgx = -3:

a) UMEET OJHO pelleHue; 0) HE UMEET PEUICHUs; B) UMEET JiBa PEIICHUS;
') IMeeT OECKOHEYHOE MHOXECTBO PEIICHUHN.

. 3
AS. YpaBHeHue sin x :% MMeeT peLueHuns:

a)x =(—1)“%+275n, n€zZ; 6)x=(—1)“§+275n, n€zZ; B)x=(—1)“§+ﬁn, n€Z;

r)x=(-1)“g+ﬂn, neZ.

B. Pemure ypaBHEHUSA:

x 1. 3

a)cos(5-7 = 0) sin"x—3cosx—3=0; B)1+sinx=0.

C. Pemute HepaBeHCTBA:

. 1
a) sinx >5; 0) 0052x<72

2 BapuMaHT

Al. arcsin a umeert cMbich, ecam:

a) a€[0;7]; ©)a<[-1;1]; B)ae[-g;g]; r) a€(-1;1).

A2. PerieHreM ypaBHEHUSL COS X = - 1 aBnstotcs:

T T
a)x=5+2nn, n€Z; 6)x=7mn,n€Z; B)x=5+ﬂn, n€Z; r)x="+27n,n

A3. Beruucnure: arcos 0 + arctg 1

2)0.5: 6) 1: OES -

A 4. YpaBHenue ctgx-4=0:

a) UIMEET OJHO pelIeHHE; 0) HE UMEET PELICHUs; B) UMEET JiBa pELICHUS;
I') UIMeeT OECKOHEYHOE MHOMXECTBO PEIICHUN.

. 3
AS. YPaBHeHI/Ie S x 27 UMeEET peLleHns:

a) x =(-1)”%+27Tn, n€Z; 6)x =(-1)“§+2nn, n€Z; B)x =(-1)" §+nn, n€z;



r)x=(—1)“%+nn, nez.

B. Pemnre ypaBHeHUs:
1

. X T
a) sin(S+2)= 7

0) cos’x—4sinx—1=0; B) 1 +sinx=0.

C. Pemure HepaBeHCTBa:

B3

5

a) cosx > ——; 0) sin2x>-

Kpurepuu ouenku

3aganus banmel [Ipumeyanne
Al - A5 5 Kaxxplii mpaBrIbHBIN OTBET 1 Oasr
B 6 Kasx bl mpaBMIIBHBIN OTBET 2 Oajia
C 6 Kaxp1it mpaBuiIbHBIA OTBET 3 Oaia

MakcuManbHblii 0ast 3a padboty — 17 6aJioB

Ikana nepeBoaa 6a/1JI0B B OTMETKH

OrmerTka Yucso 02108, HEOOX0AUMOE /111 TOJTYUECHUSA
OTMETKH
« 5» (0TIMYHO) 17-16
« 4» (xopo1o) 15-14
« 3» (YAOBIETBOPUTEIHHO) 13-11
« 2 « (HEYIOBJIETBOPUTEIILHO) MeHee 11
OTBeTBI
1 Bapuanr 2 Bapuant
Al |6) 0)
A2 |B) r)
A3 |B) 1Y)
A4 |1) T)
A5 |B) B)
a)x=i£+2—]r + 4nn, n€7Z, a)x =( - 1)nE 2z + 2nn, n€Z,
37 3 5
B 0)x=mn+2nn, n€7Z;B) x=- %Jr 2nn, |[0)x=0+nnn€Z;B) x=- %Jr 21n, n€
n€z. Z




I Sor T T
a)g+2.7mﬁx§?+2jm,nez; a)—g+2JmeSg+2Jm’n€Z;

T 7T T S
—tmnm<x <—+im S - —+tm<x <—+m S
0) 3 3 , N€Z. 0) < 3 , N€Z.

CamocrosTtenbHass padora Ne 7
IMapajieIbHOCTH B NPOCTPAHCTBE.

Henb: nmpoBepka 3HAHMM KW NPAKTUYECKUX YMEHHUU OOyYaroUIuXcs.
1 Bapuanrt

YposeHns A.
1.Hammcats 0603HaUeHHE MPSMBIX.
2.Hanucath 0003HaYEHUE OTPE3KOB.
3.Hanucatb 0003HaueHUE YTIIOB.
4.Hanmcath 0003HAYEHHE TIIOCKOCTEH.
5.CKOJBKO IIOCKOCTEW MOKHO MPOBECTH Y€PE3 OJIHY MPSMYIO?
6.CKOJIBKO MIIOCKOCTEN MOKHO ITPOBECTH YEPE3 JBE NMapalieIbHbIE MPSAMBbIE?
7.CKOJNBKO IUIOCKOCTEN MOKHO ITPOBECTH YEPE3 JIBE NMEPECEKAOIIUECS MPAMBIE?
8. CKOJIBKO TIJIOCKOCTEN MOYKHO MPOBECTU UEPE3 JBE CKPEIIUBAIOIIUECS TPSMbIE?
9. IlpsiMble a u 6 mapajuieNbHbl NpAMoi c. Kak pacnonoxeHbl Mex 1y co00il mpsMble a U 67
10./1Be m10cKOCTH MapaiieabHbl 0JJHOM MpsiMoi. [TapasnienbHbl In OHU MEXTy COOOM?

11.ITnockocth o || B, o X Y= a,p % Y= 6. UTO MOKHO CKa3aTh O NPAMBIX @ U 87

12.¥ TpeyronapHuKa oCHOBaHUE paBHO 18 cM. UeMy paBHaA CpeliHsIs IMHUSL TPEYroJbHUKA?

13.CTopoHbI OCHOBaHUA Tpanenuu paBHbl 12cM 1 7cM. Uemy paBHA CpeaHsisl TUHUS Tpareuu’?

14.Y naHHOrO 4eThIPEXYTroJbHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI PaBHBI U APAJIJIEIIbHBI.
Jnaronanu paBHsl 15cm 1 13 cM. SIBiisieTcst M 4eTHIPEXYTOJIBHUK NPAMOYTOJIBHUKOM ?

Yposens B.

15. Touku K, M, P, T He nexaT B OJHOM ITIOCKOCTH. MoryT nu npsimeie KM u PT
nepeceKkaTbes?

OtBer 000CHOBATE.
16. CxemaTudHO M300pa3uTh INIOCKOCTh ¢ B BUJE Mapasuiesiorpamma. BHe ee mocTpouTh
OTpe30K AB,

HE TapajuieNbHbli eil. Yepe3 KoHILIbI 0Tpe3ka AB u ero cepeauny M npoBectu
MapajuieIbHbIE TTPAMBIE,

MEPECEKAIOIINE TUIOCKOCTh ¢ B TOYKaX 4;, B; u M,. Halitu nnuny otpeska MM, , ecnu
AA=13 M,

BB="T7 wm.

Yposens C.

17. Janbpl n1Be mapaJuieiabHbBIE IUIOCKOCTH M HE JIeKallas MeEXAy HUMH Touka P. /[Be
npsiMBbIe,



OPOXOSIIKE Yepe3 TOUYKy P mepecekaroT OJIMKHIOI K TOYke P IJIOCKOCTh B TOYKax
A j | A 2,

a JAIBHIOI B TOYKax B; u B, coorBeTcTBeHHO. Haiinure nnuHy ortpeska BB , eciu
AiA; =6 cm

u PA,:A,B;,=3:2.

2 BapuaHT

Yposens A.

1.HanucaTth 0603HaueHue MIOCKOCTEH.
2.HamucaTth 0003HaueHuEe MPSMBIX.
3.Hammcatb 0603HaUYEeHHE YTIIOB.
4.Ha3zoBute OCHOBHBIE (GUTYPHI B MPOCTPAHCTBE.
5.CKOJIBKO IJTOCKOCTEN MOKHO IPOBECTH YEPE3 TPU TOUKH?
6.MoryT 5nu mnpsiMas ¥ MJIOCKOCTh MUMETh JBE OOIIHE TOYKH?
7.CKOJIBKO IUIOCKOCTEN MOKHO IMPOBECTH YEpe3 MPSAMYIO M HE JICKAIYI0 HAa HEW TOUKY?
8. CKOJIbKO MOKET OBbITh OOIIMX TOYEK y MPAMON U TUIOCKOCTH?
9. Bcerna nu yepe3 JBe NapajvieibHbIE MPSMBIE MOXHO IMPOBECTH IUIOCKOCTH?
10.BepHo 1M, 4TO IJIOCKOCTH MapajuleNibHbI, €Cl MpsiMas, Jiexanias B OJHOM IUIOCKOCTH,
napajuienbHa

JIPYyTOM TIOCKOCTU??
11.ITltockocth o || B, mpsiMas m JEXKHT B IUIOCKOCTH 0. BepHO JH, 4TO TpsAMas m
napajuieiabHa

miockoctu f3?
12.¥ tpeyronpHuka ocHoBaHHE paBHO 10 cm. UeMy paBHA CpelHsIs IMHUSA TPEYTOJIbHUKA?
13.CTopoHbI OCHOBaHuUsA Tpareuuu paBHbl 13cMm u 4cM. Uemy paBHa CpeaHss JMHUS TPAIIEUU?
14.BepHo 51d, YTO €CaU JBE CTOPOHBI TPEYroJbHUKA MAapauIeNbHbl IUIOCKOCTH O, TO U
TPEThsl CTOPOHA

TPEYroJibHUKA NapajijiesibHa MJIOCKOCTH 0.7

Yposens B.

15. [Ipsambie EN u KM He nexar B oAHOU muiockocTu. MoryT nu npsimeie EM u NK
nepecekaTbcs?

OTBeT 000CHOBATS.
16. CxemaTnyHO M300pa3uTh IJIOCKOCTh ¢ B BUJE Mapajuiegorpamma. BHe ee nocTpouThb
OTpE30K AB,

HE TapajuieNbHbIl ei. Yepes KOHLBI 0Tpe3ka AB u ero cepeauny M nposectu
napajuieNIbHbIE MPSMBIE,

NepeCceKarolne IIIOCKOCTh & B TOUYKax A;, B; u M,. Haiitu niinny otpezka MM, | eciu
AA=3 M,

BB=17 m.

Yposens C.

17. ]_—[aHI)I ABC IMApPaJUICIIBHBIC INIOCKOCTH M HC JICKaAllasd MCKAY HHUMH TOYKaA P. I[Be
IIpsAMBIC,



OPOXOSIIKE Yepe3 TOUYKy P mepecekaroT OJIMKHIOI K TOYke P IJIOCKOCTh B TOYKax
A it A 2,

a JAIBHIOI B TOYKax B; u B, coorBeTcTBeHHO. Haiinure nnuHy ortpeska BB , eciu
AiA;=10 cm

u PA,:A,B;,=2:3.

Kpurepuu oneHku

3aganus bamisl [Ipumevanue
1-14 14 Kaxx el mpaBuiIbHBIN OTBET 1 Gasn
15-16 4 Kaxxaplii mpaBuiibHBIN 0TBET 2 Oasia
17 3 Kaxxplii mpaBuiibHBIN OTBET 3 Oasuia

MakcuManbHbIi 60ast 3a padboty — 21 6aun

IIkana nepeBoaa 6a/1JI0B B OTMETKH

OrmerTka Yuciio 0a110B, HE00X0AMMOE ISl TIOJTyYeHU s
OTMETKH
« 5» (0TIMYHO) 21-20
« 4» (xoporo) 19 -17
« 3» (YyIOBJIETBOPHUTEILHO) 16 - 15
« 2 « (HEYIOBJIETBOPUTEIILHO) MeHee 15
OTtBeThI
1 Bapuanr 2 Bapuant
1 | AB,ab a, B, (ABC),..
2 | AB, CD,.. AB, a,b
3 Z ABC, £ 0,0, 1, Z ABC, £ 0,a, 1,
4 |a,B, (4BC),.. TOYKa, OpsiMasi, TIIOCKOCTh
S | HHCKOJBKO OJHY
6 |omHy HET
7 |omHy OJIHY
8 |HU OTHOM OJIHY, MHOTO, HH OJTHOM
9 |mapamnenbHO na
10 |u nma, 1 HeT HET
TR | b na
12 |9cm ScMm
13 19,5cm 8,5 cM
14 |Her na
15 | KM ckpemuBaercs ¢ PT EM cxpemuBaercsi ¢ NK
16 |10cm 10 cm
17 |10 cm 25 cMm




CamocrosiTeibHast padora Ne 8
Ilepnenaukyasp 1 HakJIOHHasA. CBOMCTBA NEPNEHAUKYJISIPHOCTH NPSAMOH U MJIOCKOCTH.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUM OO0YydYaronIuxcs.
1 Bapuanrt

YposeHns A.
Omeembs nHa npeonorcennvle 60npocsl. B kaxcoom omeeme 000CHYIl C6010 MOYKY 3PEHUSL.
1. MoryT i1 CKpeIIMBarOIINECs MPSIMbIe OBITh MEPIICHIUKYIIPHBIMU?
2. Kakue Mexy co6oii 1Be MpsiMble MEPIICHIUKYIISIPHBIC K OJJHOM MIIOCKOCTH?
3. MoryT i 6bITh - K OHOIT IIIOCKOCTH ABE CTOPOHBI OIHOTO TPEYrOMbHHKA?
4. Ilpsmas L x onmoit u3 JIBYX TIEPECEKAIONTUXCs TUIOCKOCTEH, MOXKET JIU OHa OBITh L
Ipyrou
IIJIOCKOCTH?
5. Eciiv iBe TIOCKOCTH - K 01HOIA NPSIMOM, KAKOBBI OHU MEXKy COOO0M?
6. CKOJIbKO HAKJIOHHBIX MOYKHO IPOBECTU U3 OJHOM TOYKH K IIOCKOCTH?
7. MOXeT 11 yroyl MeK1y NpsIMOM U TUIOCKOCTBIO ObITh paBeH 70°?
Yposens B.
Pewiume 3aoauu.
8. [lepexnaarHa JIMHOW 5 M JIEKUT CBOMMH KOHIIAMH Ha JBYX BEPTHUKAIBHBIX CTOJI0AX
BBICOTON 3 M
u 6 M. KakoBO paccTosiHME MEXIy OCHOBAaHUSMH CTOJIOOB?

9. I3 TOYKM K IJIOCKOCTH MPOBEJICHBI JABE HAKIOHHBIC, pAaBHBIE 5CM U & CM.
[Ipoexiust onHOM M3 HUX Ha 3 cM Oojbiie apyroi. Haiiiure mpoekmuy HaKJIOHHBIX.

Yposens C.
10. PaccTostnue ot Touku M 10 KaXJA0W U3 BEPIIMH MPaBUILHOrO TpeyroibHuka ABC paBHO

4cm. Halinure paccrosinue ot Touku M 1o mnockoctu ABC, ecniut AB = 6¢m.
a) 4cm;
0) 8cm;

B) 6CM;

A O B ) 2CM.

2 BapuMaHT
Yposens A.
Omeemp Ha npednoscenHvle 60RPOCHL. B Kasxcoom omeeme 000CHYIl C6010 MOYKY 3PEHUA.

1. Kak pacnonosxeHsl ApyT K Apyry p€Opa, BBIXOASIINE U3 OJHOM BEPIIMHBI KyOa?
2. Ecnu ogHa U3 ABYX MapajuiebHbIX NPSAMBIX MEPHEHANKYIISPHA K INIOCKOCTH, OyAET 1
BTOpast mpsAMasl,



TOE MEPIEHIUKYIISIPHA K 3TON IIIOCKOCTH?
3. MoryT 11 OBITH L x oxmoit mrockocTH 1BE CTOpPOHBI Tpaneuuu?
4. YTo HA3BIBAIOT PACCTOSIHUEM OT TOUKH J0 TNIOCKOCTH?
5. CKonbKO NEPNEHINKYJIPOB MOKHO ITPOBECTU U3 OJTHOM TOYKHU K TUIOCKOCTH?
6. MoxeT 1 nepneHIuKyJsap ObITh JJIMHHEE HAKJIIOHHOMN , TPOBEAEHHOM U3 ATOM e TOUKHU?
7. MoeT a1 yrojl Mexay MpsMOil U IIIOCKOCThIO ObITh paBeH 120°7?

Yposens B.

Pewiume 3aoauu.
8. Kakoil JIMHBI HYXKHO B3SITh INEpPEKIATUHY, YTOObI €€ MOXHO OBLIO TMOJOXKUTh
KOHIIAMHU Ha JBE

BEPTUKAJIbHBIE ONOPHI BHICOTOM 4 M M 8 M, IOCTABIICHHBIE HA PACCTOSHUM 3 M OAHA OT
JIpyrou?

9. I3 TOYKM K IUIOCKOCTH IPOBEICHBI JABE HAKJIOHHBIC, OJHA U3 KOTOPBIX Ha 6 CM JJIMHHEE
Ipyrou
[Ipoexuuun HaKJIIOHHBIX paBHBI 17 cM u 7 cMm. HaliquTe mIMHBI HAKJIOHHBIX.
Yposens C.
10. Paccrostnue ot Toukum K 10 Kaxaod u3 BepmuH kBaapara ABCD paBHo Scm. Haiimure

pacctosnue ot Touku K 10 mnockoctu ABC, ecniu AB =342 cwm.

a) 4 cMm;

B 0) 42 cMm;

B) 2¢cM;
C ) V34 cMm.
Kpurepuu ouenku
3aganus bamer [Ipumedanue
1-7 7 Kaxp1it mpaBuibHBINA OTBET 1 Oann
8-9 4 Kaxp1it mpaBuIbHBINA OTBET 2 Oaia
10 3 Kaxxiplii mpaBuiibHBIN OTBET 3 Oasuia

Maxkcumanbhblii 6 3a paboty — 14 6anoB

IIkana nepeBoaa 6a/1JI0B B 0TMETKH

OtrMmeTKa Yucso 6a/1510B, HEOOX0UMOE IS OJTydeHH s
OTMETKH
« 5» (OTIMYHO) 14-13
« 4» (xopo1o) 12-11
« 3» (YI0BJIETBOPUTEIILHO) 10-9
« 2 « (HEeYIOBJIETBOPUTEIIBHO) MeHee 9

OT1BeThI



1 Bapuanr 2 BapuaHt
1 na 1
2 || na
3 HET na
4 | Her JUIMHA TIEPHEHIUKYIIspa
5 i OIHY
6 | MHOXECTBO HET
7 |nma HET
8 4 m S5m
9 5cmu8cm 17cmm 23 cMm
10 |r)2cm a)4 cm

CamocrosiTeibHas padora Ne 9

KOOpI[I/IHaTLl B IMPOCTPAHCTBE. I[eﬁCTBI/IH Haa BEKTOpaMH.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUM OO0ydYaronIuxcs.

3anoJiHUTE NMPONMYCKH.

1 Bapuanrt
YpoBens A.

1. BGKTOPOM Ha IIJIOCKOCTH Ha3bIBACTCA ...

2. BexTop uzoOpaxaercs ...

3. Moaynem BEeKTOpa Ha3bIBAETCH ...

4. JIBa BEKTOpa B MPOCTPAHCTBE HA3bIBAKOTCS MPOTUBOIIOJI0KHO HANPABIEHHBIMU, €CIIH ...

5. IIpn yMHOXEHNH BEKTOPA HA YUCIIO ...

6. /IBa BekTOpa CUMTAIOTCS] PaBHBIMU, €CJIH ...

7.HyneBou BEKTOP KOJUIMHEAPEH ..

BEKTODY.

Yposens B.

8. Halinure KOOpAMHATHI BEKTOpA -f_f;, ecu A(5;-1;3) . B(2;-2;4).

9./1aHBI BEKTOPBI #

—={3;1; -2} —={1;4;,-3}
n -« .

Haiinute

—+ =
2b c

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

PaBHOYJAJICHHYO OT

touek A u B. Touka O — Hauano KoopAUHAT.

N
11. ABnsArorcs nmu BEKTOpHI 4 n

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

Yposens C.

E KOLTUHeAPHBIME

b

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



Yposens A.
3anosiHMTE NMPONMYCKH.
1. BekTOpom B MPOCTPAHCTBE HA3BIBAETCA ...

2. Bekxrop o603HavaercH ...

3. JImrHOM BEKTOpa HA3BIBAETCH ...

4. JIBa BEKTOpA B IPOCTPAHCTBE HA3BIBAKOTCS OJMHAKOBO HAMPABICHHBIMU, €CIIH ...
5. Jlsig TOTO, 4TOOBI CIOKUTH JIBA BEKTOPA, HYXKHO ...

6. HysieBbIM BEKTOpPOM Ha3bIBACTCH ...

7. JIBa BEKTOpa HA3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.Haitaure KoopiMHATHI BEKTOpa E,ecnn C(6;3;-2) u D(2;4;-5).

- —

={5-12} {324} i}
u?® Haiigure!= ~ 281,

9./1aHBI BEKTOPBI &

10. Hanbr touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ maiinure touky M ( 0; 0; z),
PaBHOYJAJIEHHYIO
or Touek A u B. Touka O — Hauas10 KOOpAUHAT.

Yposens C.
— = KOLIUHEAPHBIMU
11. SIBnsrorcs mu BekTopsl 48 1 CM ,ecmu C(5;-1;3) ,M(2;-2;4), A(1;-2;3)u B(-
5;-4;5)?
Kpurtepuu onenku
3amaHus bamer [Ipumeuanue

1-7 7 Kaxxplii mpaBuiibHBIN OTBET 1 Oasn

8-10 6 Kax1p1ii mpaBuIbHBIN OTBET 2 Oajia

11 3 Kaxxaplii mpaBuIbHBIN OTBET 3 Oasia

MakcuManbHbiid 60asi 3a padboty — 16 6aJsioB

HIkaJsia nepeBoaa 0aJ1JI0B B 0OTMETKH

OtrmeTka Yucsio 0a/1510B, HE00X0AUMOE 1151 OJTYYCHUSA
OTMETKH
« 5» (OTIIMYHO) 16 - 15
« 4» (xopor11o) 14 -13
« 3» (YIOBIETBOPUTEIHHO) 12-10
« 2 « (HeYIOBJIETBOPUTEIHHO) menee 10




OT1BeThI

1 Bapuaunr 2 Bapuant

1 | HampaBJIEHHBINA OTPE3OK HaIPaBJICHHBIA OTPE30K

7 | a— .

3 | ;MHA BEKTOpa JUIMHA OTPE3Ka

4 | KOJIMHEAPHB M WX HATPABJICHUS HE | MX HANPABICHHS COBMANAIOT
COBIAJAIOT

5 | HaOTO YMCIIO yMHOMNKAIOTCA CIIOHUTh UX KOOPAWHATHI
KOOPJIMHATHI BEKTOPa

G | OHM COHANPABIEHBI M MX JUIHHBI BEKTOP, Y KOTOPOT'O HA4aJio U KOHEI]
PaBHBI COBIAJAIOT

7 Tr0060My OHM JIeXKaT Ha MapauIeNbHbIX WU Ha

OJTHOM TIPSIMOMA

8 AB = - 3:;- 11 CD = - 4:1;- 3|

0 23—2:5;—2;—1,2E—Z|:m 2—23:—1;—5;10,|Z—2B[:@

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

11 |He KOJUIMHEApHBI KOJUIMHEAPHBI

CamocrosiTeibHas pabora padora Ne 10
IIpousBoanas.

Henan:

MPOBEPKA 3HAHUU M MPAKTUYECKUX YMEHUH OOYy4YaroMIMXCA.

1 Bapuanrt

YpoBens A.

Al. Haitnure f '(4), ecmu f{x) = 4/x- 5.
1) 3; 2)2;  3)-1; 4) 1.

A2. VKaxuTe NPOou3BOIHYI0 (QyHKIUH g(x)=x’+cosx,

3

1) 2x+sinx; 2) 2x-sinx;

3) x—+sinx;
3

3
4) X sin x .
3

A3. YpaBHeHHe KacaTeIbHOU K rpaduky QyHKIuu Y = +4BTOUKEC abcrmccon xo= -3

HUMCCT BU:

1) y=Tx+13; 2) y=Tx+15;

A4, Teno aBHKETCS MO NPSIMOM Tak, YTO paccTosHUE S (B METpax) OT HEro J0 TOYKH B 3ToM

IpSAMON

3) y= Tx+15;

+4

4) y= Tx+13,

M3MEHSAETCS 110 3aKoHy S(f)=31%-12t+7 (¢t — BpeMs JBUKCHUS B ceKyHzax). Uepes

CKOJIBKO CEKYH]

1ocJie Hayayla IBUKEHHUsS MTHOBEHHAsi CKOPOCTh Tena OyjeT paBHa 72 m/c.

16,  2)15  3) 14 4)13.




Yposens B.
B5. Ha prucynke n300paxéH rpaduK TPOU3BOJHON HEKOTOpPOH ¢yHKImu Y =/(x),
3aJJaHHOM Ha
npomexyTke ( - 3; 3). CKoJIbKO TOueK MakcumMyMa umeer GyHkiust f(x) Ha 3ToM
MIPOMEXKYTKE?

N e

// . N /,/ i
o] M/ | Fl [

B6. Haiinure yrioBoil ko3 UIIMEHT KacaTelbHOM K rpaduky ¢GyHKIUU
y=x"-2x"+3x-13 Brouke X, == 1.

B7.Haiinute mpoussomanbie ¢ymxumit:  a) f(x) =(7x+4)°’; ) y =3e™ +2sinx,

Yposens C.
) —_2
C8. Haiigure cyMMy TaHI'€HCOB YITIOB HAKJIOHA KacaTelIbHLIX K mapabone ¥ =x -9 B

TOYKax
NnepeccUCHUs Hapa60J'IbI C OCBIO a6cuncc.

2 BapuMaHT
YposeHns A.
Al. Haiture f (16), ecu f{x) = 8~/x- 3.
1) 3; 2)2;  3)-1; 4) 1.
A2. YKa)KuTe IPOM3BOAHYIO (QYHKIHMU g(x)=x’- sinx,
3 3
]) 2x+cosx; 2) 2x- cosx; 3) x?+cosx; 4) x?_ cosXx.
x-3
A3. YpaBHeHHe KacaTelnbHONU K rpaduky GyHKIUH V= -+, B TOUKE ¢ abCIKCCOH xo = -3
UMeEeT BUJL:
1) y="5x+23; 2) y=5x+21; 3) y=5x+23; 4) y=5x+21,

A4. Teno nBWXETCS MO MPSIMOM TaK, YTO PACCTOSHUE OT HAYaJbHOH TOYKH HW3MEHSICTCS 110
3aKOHY
S(1)=t+0,41>- 6 (M), rIe ¢ — BpeMs IBWKEHMs B CeKyHnax. Haiiaure ckopocTh Tena

yepes 10
CEeKyH]l TIOCJI€ Hayaja JABUYKEHHUS .
1) 10; 2)9; 3)8; 4) 7.

Yposens B.
B5. Ha pucynke u300paxEéH rpaduk MPOU3BOAHON HEKOTOpoil (yHKimu Y =f(x),
3aIaHHOW Ha
npoMexyTke ( - 2; 2). CKOJIbKO TOueK MUHUMyMa umeeT pyHkims f(X) Ha 3Tom
MIPOMEXKYTKE?



N

BNE
I\

B6. Haiinute yrmoBoit ko3duIIMEHT KacaTeabHOM, MPOBEACHHOW K Tpaduky GhyHKIUA
y=x"+2x"+x"+1 B Touke X, =I.

B7.Haiinute npomssomnble dynkumii:  a) f(x) =(4x+7)°; 6) ¥y =x 1g3x.

Yposens C.
C8. Haiinute cymMMmy yriioBEIX Kod((HIMEHTOB KacaTeNbHEIX K mapabonme y =x’ - 4 B
TOYKaX
nepeceueHus mnapabosbsl ¢ ochbio abcuce.

Kpurtepuu ouenkn

3amanus bamer [Ipumevanue
Al - A4 4 Kaxxp1ii mpaBuiibHBIN OTBET 1 Gasn
B5 - B7 6 Kax1p1ii mpaBuIbHBIN OTBET 2 Oajia
C8 3 Kaxxnp1il mpaBmiibHBIN OTBET 3 Oasia

MakcuManbhbiid 6asi 3a padoty — 13 6ansioB

HIkaJsia nepeBoaa 0aJ1JI0B B 0TMETKH

OTmeTKka Yucso 62,1108, HEO0OX0AUMOE JIS TOJYUYEHHUsSI OTMETKH
« 5» (OTINYHO) 13-12
« 4» (xopo111o) 11-10
« 3» (Y1I0BIETBOPUTEIBHO) 9-8
« 2 « (HEYIOBJIETBOPUTEIILHO) MeHee 8
OTBeTHI
1 Bapuaunr 2 Bapuant

Al | 1(4) 1(4)

A2 | 2x —sinx (2) 2x —cosx (2)

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

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

B5 | 1 Touka, X =1,8 1 Touka, Xum =20

B6 |k=-7 k=16

g7 |3 35(7x+4) 6) 9™ + 2cosx a) 12(4x + 7); 6) tg3x + Cojj“ -




| C8 | toau + tga =6+ (-6) =0 | tgon + tgaa=4+(-4)=0

CamocrositenbHas padora Ne 11
HUccaenopanue (GyHKUMH € NOMOIILIO IPOU3BOJAHOM.

Heab: mpoBepka 3HAHMM KW TPAKTUYECKUX YMEHUU OOydarouuxcs.
1 BapuanT

YposeHns A.
Al. CKOJIBKO UHTEPBAIOB yObIBaHUS nMeeT QyHKIus f(x) = x° — 3x?
A.1. b.2. B.3. [I.HwuoaHoro
A2. CKOJBKO KPUTHYECKHX TOUEK uMeeT QyHKkmms f{x) = x° — 9x* + 15x?
A.2. Bb.1. B.3. T'. Hu oxnnoit
A3. 3nauenne QyHKIMU y=—Xx> +4x+2 BTOYKE MAaKCHMyMa paBHO...
A.0. B2. B.6. T.8.
Ad. Toukoii Makcumyma GyHKIU f(x) = 16x° + 81x* — 21x—2 sBusercs...
A.—1. B35 B.-3. TI.-3)5.
Yposens B.

B5. [lana ¢yskuus  f{x) = x’ — 3x — 6. Haliiure NpOMEXYTKH BO3pacTaHs W yOBIBAHUs

byHKUIHUU.

Yposens C.
C6. Uccrenyiite ¢ MOMOIIBIO MPOU3BOAHON (QyHKIMIO  f{x)= x —3x> —9x u
noctpoire e€¢ rpaduk.

2 BapMaHT
YpoBensb A.
Al. CKOJIBKO UHTEPBATIOB BO3pacTaHus uMmeeT QyHKmus f(x) = x° — 3x*?
A.1. b.Huommoro. B.2. TI.3
A2. CKOJIbKO KPUTHYECKUX TOUEK UMeeT PyHKIHsA f{x) = x’ — 6x> + 9x
A.Huomnoni. b.3. B.1. T.2.

A3. 3nauenue QyHkuuu y = 2x> - 8x+ 11 B TOYKe MHUHUMyMa paBHO...



A.0. BS5. B.2. T3

Ad. Toukoii MuruMyma GyHKIMU f{x) = 16x° + 81x* —21 x— 5 sBisercs. ..

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

1
Yposens B.
BS. lana ¢yakums  f{x) = x’ - 3x + 2. Haligure NpOMEXYTKM BO3PAcTaHMs U YOLIBAHUS
byHKIUU.
Yposens C.
C6. Uccnenyiite ¢ MOMOLIBIO NMPOU3BOAHOM (yHKIMIO f{x)= x> —3x + 1M mocrpoiite €&
rpaduxk.

Kpurepnu ouneHkn

3amanus bamer [Ipumevanue
Al - A4 4 Kaxxaplii mpaBuiibHBIN OTBeT 1 Gasn
B5 2 Kax1p1ii mpaBuIbHBIN OTBET 2 Oajia
C6 3 Kaxxnp1il mpaBmiibHBIN OTBET 3 Oasia

MakcuManbhblid 0ast 3a padboty — 9 0ansioB

HIkaJsia nepeBoaa 0a/1JI0B B 0OTMETKH

OtmeTka Yucsio 0215108, HE00X0AUMOE 1151 OJTYYCHUSA
OTMETKH
« 5» (OTIIMYHO) 9-8
« 4» (xopor11o) 7-6
« 3» (YIOBJIETBOPUTEIHHO) 5-4
« 2 « (HeyTOBJIETBOPUTEILHO) MeHee 4
OTBeTHI
1 Bapuaunr 2 Bapuant

Al [ Al B.2.

A2 | A 2. I.2.

A3 | B.6. I'.3.

A4 | T35 A

B5 (1)‘]‘ npu xe(- oo; - 1JU[1;+OO); (1)‘]‘ npu ~xe(- oo;—lJL_){l;+oo);(p

b L opu x<[- 1:1); L npu x<[- 1:1];




3/ 1/5

/
- -1 5 x X
T/
X

Cé6

CamocrosiTeibHas pabora Ne 12
IlepBooOpa3nas pynxkumu. UuTerpas.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUU OO0ydaronIuxcs.
1 Bapuanrt

YpoBens A.
Al. . Belunciure MHTErpa:

) 2f(?) 2 4+ 4)d. 6) 2' X
a X x - X ; .
1 x3

1

A2. Jlng ¢yHkumm f(x) = 3sin X HaWauTe:
@) MHOYKECTBO BCEX IMEPBOOOPA3HEBIX;

JT
0) nepBooOpa3Hyto, rpaduK KOTOPOM MPOXOIUT uepe3 Touky M ( 5; 0)

A3. Beruncnurte, cienaB MpeaBapuTEIbHO PUCYHOK, IUIOMAAb (UTYPBI, OTPAaHUYECHHON
JIMHUSAMMU:
y=0,5x,y=0,x=2,x=0.

Ad4. Jloxaxure, uto pynkuust F saBnsercs nepBooOpa3zHoil mnst (GyHKUMU f(X) Ha
IPOMEKYTKE

(-o0;+0), ecmu F(x)=x—4, f(x)=23x"

Yposens B.

3
BS. Beruncnure uHTerpa j{xz +(x- 3)2] dx
0

Yposens C.

C6. Haiiure momans (GUrypel, OrpaHUYEHHON TMHUAMH y = 6x —x° U y = 2x.

2 BapuMaHT
Yposens A.
Al. . Beruuciaure uHTErpa:



2 1
a) 1J”(4x3 - X+ x5 2"‘;?; ,

A2. Jlna dyHkuum f(x) = 2cos x HaWauTe:
a) MHOXKECTBO BCEX II€PBOOOPA3HBIX;

JT
0) nepBooOpa3Hyto, rpaduK KOTOPOM MPOXOAUT uepe3 Touky M ( 3 ;0)

A3. Beruncnurte, cienaB MpeaBapuTEIbHO PUCYHOK, IUIOWAAb (UTYPBI, OTPAaHUYECHHON
JUHUSAMU:
y=2x,y=0,x=3,x=0.

Ad4. Jloxaxure, uro pynkuust F gBnsercs nepBooOpa3zHoil mnst QyHKUUMU f(X) Ha
IPOMEKYTKE

(-0 ;+0), ecmn F(x) =2x—x*, f(x)=2-2x.

Yposens B.

dx

3
BS. Beruucnure unTerpan j{xz +(1- %)’
0

Yposens C.

C6. Haiinure ruromaas GUryphl, OrpaHUYEHHOM JIMHMAMH y=-6x—Xx" U y = - 2x.

Kputepuu onieHKH KOHTPOJbHOH PadoThI

3agaHus bayubl [Ipumeuanue
Al - A4 6 Kaxp1it mpaBuiIbHBIN OTBET 1 Oann
B5 2 Kaxxiplii mpaBuiibHBIN OTBET 2 Oajuia
C6 3 Kaxxip1ii mpaBuiibHBIN OTBET 3 Oasuia

MaxkcumanbHbii 6 3a paboty — 11 6anoB

IIkana nepeBoaa 6a/1JI0B B 0TMETKH

OTMeTKAa Yucuo 6217108, HEO0OX0AUMOE IJIS MOJTYyYEeHH S
OTMETKH
« 5» (OTINYHO) 11-10
« 4» (xopor1o) 9-8
« 3» (YIOBIETBOPUTEIHHO) 7-6
« 2 « (HeYIOBJIETBOPUTEIBHO) MeHee 6

OTBeThbI K KOHTPOJILHOM padoTe

| | 1 Bapuaunr | 2 Bapuant




Al |a)45:6) = a) 18,5;6) - =

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

+ 0. VER
A3 | Spe= 5 KB Sy = 18 kB.€71.
A4 | F(x) sBasercs neppoodpasnoit 1y f (x) | F(x) sBasercs neppoodpa3Hom 1s f (x)
B5 | 18 12

2 2

C6 |Spur= 105 KB.€/I. Sour = 105 KB.€/I.

CamocrosiTeibHas pabora padora Ne 13
ILlnomaau moBepXHOCTE MHOTOrPAHHUKOB.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUM OO0ydaroniuxcs.
1 BapuaHT

YpoBens A.
Al. Beibepute BepHOE YTBEPKIACHHE

a) MmapajuieNenuIe]] COCTOUT U3 IIECTH TPEyTOIbHUKOB;

0) MPOTUBOIIOIOXKHBIE TPaHU MapajuIesieNuIe/[a UMEIOT OOIIYIO TOUKY;

B) IMAroHaJIM NapaJljieenuIie/ia MepeceKaroTCsl U TOUKON NepeceyeHus IEATCS MOMOJIaM.

A2. KonmnuecTBo pedep MEeCTUYyTOIbHON MPU3MBI
a)18; 06)6; B)24; r)12; nm)15.
A3.Haunmenbliiee ynucao rpaHen npu3Mbl
a)3; 0)4; B)S; 1)6; 1)09.
A4. He aBnsieTcs npaBUIBHBIM MHOTOIPAHHUKOM
a) IpaBWIbHBIA TeTpasAp; O) MmpaBuibHAs NpU3Ma; B) MPaBUIbHBIM JOJAEKAdIP; T)
MPABWIBHBIA OKTAIP.
AS. BeiOepute BepHOE yTBEPKJIECHUE:
a) BBIMYKJIBI MHOTOTPAHHUK Ha3bIBACTCS MPABUJIBHBIM, €CJIM €r0 TPaHU SBIISIIOTCS
MPaBWJIbHBIMU MHOT'OYT'OJIBHUKAMH C OJHUM M TEM K€ UYHCIOM CTOPOH M B KaXKIOH
BEPIIMHE MHOTOTPAHHUKA CXOJUTCS OJHO U TO K€ YUCIO pedep;
0) mpaBUJIbHAS TPEYTOJIbHAS MUPAMUJIA U TPABWIBHBIA TETPAIP — ATO OJAHO U TO XKE;
B) IUIOMIAh OOKOBOW TOBEPXHOCTH TMHPAMHIBI paBHA IMPOU3BEJCHUIO TEPUMETpa
OCHOBAHUS HA BBICOTY.
A6. Bwicota OOKOBOW TpaHM TPABWIHLHOW MNHUPAMUIbLI, TPOBEICHHAS W3 €€ BEPIIUHBI,
Ha3bIBACTCS

a) IMaroHanplo; 0) MenuaHou; B) anmodemoil.
A’7. IlnaroHasib MHOTOTPAaHHUKA — 3TO OTPE30K, COCAUHSIIOIINN

a) MmoOble JBE BEPIIMHBI MHOTOTpaHHUKA; ©) JB€ BEPILIUHBI, HE MPUHAJICKAIIUE OTHOU
IpaHy;

B) JIBE€ BEPILIUHBI, IPUHAJJICKAIIUE OJHOU IPaHHU.

Yposens B.



B8. Haiinure nuaronanu mnpsMOYTOJIBHOTO NApaJUICICINIENd, €CIU CTOPOHBI  €T0
OCHOBaHHUS 3 CM ,
4 cMm, a BeicoTa paBHa 10 cMm.
Yposens C.

C9. B npaBWIbHOM YeTHIPEXYTOJbHOM MHUPAMHUAEC CO CTOPOHON OCHOBaHUS &8 M, OOKOBas
rpaHb
HaKJIOHEHA K IUIOCKOCTH OCHOBaHus moj yriaom 60 °. Haiimure:
a) BBICOTY MUpaMubl, 0) miomaas OOKOBOM MOBEPXHOCTH.

2 BapuMaHT
Yposens A.

Al. BriOepute BepHOE yTBEPKIECHUE

a) TeTpa’Ap COCTOUT U3 YETHIPEX NapajIeIOrPaMMOB;

0) OTpE30K, COEAMHSIOINN TPOTUBOIOJIOKHBIE BEPLUIMHBI MapajlieJenuneaa, Ha3blBaeTCs
ero

JIMaroHaiblo;

B) MapasuiesienuIe;]] MMeeT BCEro MecTh pedep.
A2. Konu4ecTBo rpaHeil MeCcTUyrobHON MPU3MBbl

a)6; 06)8; B)10; 1)12; n)le6.
A3.Haumensblnee ynciio péoep Mmpu3Mbl

a)9; 0)8 B)7; 1)6; m)S5.
A4. He aBnsieTcst mpaBUIIbHBIM MHOTOIPAHHUKOM

a) MPaBWILHBIN TeTpadp; 0) MpaBWIBHBIN JO/IEKAdIP; B) IPABWIbHAS TUPAMHU/IA; T)
IIPABUJIBHBINA OKTA3IP.
AS. BeiOepute BepHOE yTBEPKJIECHUE:

a) NpaBUJILHBIN JOJIEKAdAp COCTOUT U3 BOCAMHU MPABWIBHBIX TPEYTOJILHUKOB;

0) MpaBWIbHBIN TETPAdIP COCTOUT U3 BOCHBMU MPaBUIIbHBIX TPEYTOJILHUKOB;

B) MIPABWJIbHBIN OKTa3Ap COCTOUT U3 BOCHMU MPABWIBHBIX TPEYTOJIbLHUKOB.
A6. Atiopema — 310

a) BbICOTa MUPaMUJIbI; 0) BICOTa OOKOBOM I'PaHU MTUPAMU/IBI;

B) BbICOTa OOKOBO rpaHu MPaBWIbHON MUPaAMUJIBIL.
A’7. YcedyeHHas nupaMuJa Ha3bIBACTCS IPABUIIBHOM, €CIIU

a) ee OCHOBaHUS — IPaBUJIbHbIE MHOTOYT OJIbHUKH;

0) OHa MOJy4YeHa CEUCHUEM MPaBUWIbHOW MUPAMUJIBI INIOCKOCTHIO, TapajlieIbHON
OCHOBAHHIO;

B) €€ OOKOBBIE I'PaHU — NPSIMOYTOJIbHUKH.

Yposens B.

B8. Haiinure OokxoBoe peOpo MNpaBUIBHON YETHIPEXYTONBHOM, MUPAMUIBI, Y KOTOPOI
CTOpOHA
OCHOBaHUA 8 M, a BbicoTa paBHa 10 M.



Yposens C.

C9. B npsAMOyronsHOM mNapajuieIENUIe€  CTOPOHBI ocHOBaHusA S M u 12 M, a
JaroHalb
napajulelenuena HakIOHEHA K IUIOCKOCTH OcHoBaHus moj yriom 30 °. Haiimure:
a) BBICOTY MNapajieienuneaa; O) miomajas OOKOBOW MOBEPXHOCTH.

Kpurepumn onieHKM KOHTPOJIbHOW PadoThl

3aganus bamiel [Ipumeuanue
Al - A7 7 Kax el mpaBuiIbHBIN OTBET 1 Gasn
B8 2 Kaxp1it mpaBuiIbHBINA OTBET 2 Oaia
C9 3 Kaxxplii mpaBuiibHBIN OTBET 3 Oasuia

MakcuManbHbli 6as 3a paboty — 12 6aioB

IIkasa nepeBoaa 6a/1JI0B B OTMETKH

Or1merka Yucsi0 0a/1710B, HE0OX0AUMOE /111 OJTYYEHUS
OTMETKH
« 5» (OTIMYHO) 12-11
« 4» (xoporiio) 10-9
« 3» (YIOBJIETBOPUTEIHHO) 8-7
« 2 « (HEeYIOBJIETBOPUTEIHHO) MeHee 7
OTtBeTHI
1 Bapuanr 2 Bapuant
Al |B) 0)
A2 |a)l8 0) 8
A3 | B)S a)9
A4 | 0) B)
A5 | a) B)
A6 | B) B)
A7 |0) 0)
B8 | 5V5M V132 M
co |[h=4~3 M; S =128 M b= 13;/5  Son = 44?/5 o

CamocrosiTeibHas padora Ne 14
Ilnomaan moBepxHOCTeil Tes BpalleHHs.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUM OO0YydYaronIuxcs.
1 Bapuanrt



Yposens A.
IToaTBEpAUTH UM OIIPOBEPTHYTH CIEAYIOIINE YTBEPKIACHUS.

Al.Ilpu BpaieHny NpsIMOYTOJIbHUKA OKOJIO CTOPOHBI KaK OCH TOJIy4aeM LUIUHAIDP.
A2.0Tpe3kn, COECIMHSIOIIME  BEPIIMHY KOHyCa C TOYKAMH  OKPYKHOCTH OCHOBAaHUS
Ha3bIBAIOTCS

o0pa3yloluMu KOHYca.
A3. OceBbIM CEUYECHHEM UWIMHApA  SBISIETCS TPEYTOJbHUK.
A4. Beicota mumuHApa (MPsSMOro) OoJIbIIe 00pa3yIOMICH.
AS. Ilpu BpamieHnu NONyKpyra BOKpyr  €ro Iuamerpa Kak OCHM IOJIydaeTcs — ap.
A6. IInomaas MOTHON MOBEPXHOCTH MIUWHIPA BRIYUCIAETCS TI0 popmyne S =27 (r+h),
rJie I -paguyc

UWIUHIpa, h-BhICOTA UIUHIPA.

Yposens B.
B7. Beicota nunuHapa paBHa 4 M, pacCTOSHHE MEXIY OChIO ILWJIMHIpAa W THapajuieIbHON
eu
IUIOCKOCTBIO CEYEHHMs PaBHO 3 M, a IUIomanb cedeHus 32 m”. Halimure momans
OOKOBOM

MOBEPXHOCTH IWIMHIPA.
B8. Bricora konyca paBHa 12 m, a obpasyromas 13 M. Haligute miomane 0CeBOTO CEUCHHSI
KOHYycCa.

Yposens C.
C9.ITnomans ceyeHus, He MPOXOJSIIEro Yepes3 IEHTp Iuapa, paBHa 16w m°. Haiigure

IJI0ILA/Tb
NOBEPXHOCTH 1Iapa, €CJIM PACCTOSHUE OT LIEHTpAa IIapa 0 CEKYILIEH IJIOCKOCTU
PaBHO S M.

2 BapuMaHT
YposeHns A.
[ToaTBEpAUTH UK OIIPOBEPTHYTH CIEAYIOIIUE YTBEPKIACHHUS.

Al.llpu BpaiieHHH TPSMOYTOJIBLHOTO TPEYroJIbHUKAa BOKPYT €ro KareTa KaK OCH IMOJydaem
KOHYC.
A2.0Tpe3KH, COEAMHSIOIMNE COOTBETCTBYIOIIME TOYKH OKPYKHOCTEHW KPYrOB Ha3bIBAKOTCS
00pazyronmMu  TAJIUHIpA.
A3. OceBbIM CEUEHHEM KOHYCa ABJISIETCSA NPSAMOYTOJIBHUK.
A4. BreicoTa KOHyca paBHa o0Opa3yroIieH.
AS. Ortpe30k, COeAMHAIOUINN IBE TOYKH IIAPOBOM MMOBEPXHOCTH U MPOXOSIINN Yepe3 LEHTP
miapa,
Ha3bIBAETCS JUAMETPOM LIapa.
A6. Bce oOpasyroiye MuINHAPUYECKON MOBEPXHOCTH MapajuiebHbl IPYT APYTY.

Yposens B.



B7. [Tnomans GOKOBOM MOBEPXHOCTH LMIMHApPA paBHa 607 M°, a paguyc OCHOBAHUS 5 M.
Harinure

JUIMHY oO0pa3syroliel HnuInHapa.
B8. Pannyc ocHoBaHusi KkoHyca paBeH 12 M, a oOpasyromas 13 M. Haiinure mnomanb
OCEBOTO

CEUYEHHUs KOHYca.

Yposens C.
C9. Panuyc chepsl paBen 13 M, a paccTosiHMe OT €€ LIEHTpa 10 CEKyIled IUIOCKOCTU

paBHO 5 M.
Haiimute nnuHy OKpY>KHOCTH ceueHHus chepsl.

Kputepuu oieHKH KOHTPOJIbHOH PadoThI

3ananus bayuibl [Ipumeuanue
Al — A6 6 Kaxxplii mpaBuiibHBIN OTBET 1 Gasn
B7 - B8 4 Kaxxp1ii mpaBuIbHBIN OTBET 2 Oasia
C9 3 Kaxxplii mpaBuiIbHBIN OTBET 3 Oasuia

MaxkcumanbHbli 6amt 3a padboty — 13 6asioB

IIkana nepeBoaa 0a1JI0B B 0OTMETKH

Ormerka Yuciio 0215108, HE00X0AUMOE ISl MIOJTYYCHUSA
OTMETKH
« 5» (OTINYHO) 13-12
« 4» (xopo1o) 11-10
« 3» (YIOBIETBOPUTEIHHO) 9-8
« 2 « (HeyTOBJIETBOPUTEILHO) MEHee 8
OTBeTHI
1 Bapuaunr 2 Bapuant
Al | na i)
A2 | na a
A3 | nma HET
A4 | Her HET
A5 | na na
A6 | Her na
B7 |40n M’ 6 M
B8 | 60 M 60 M
C9 |16ln M’ 247 m*

CamocrositenibHast padora Ne 15
O0BbEMBbI MHOTOTPAHHMKOB.




Henb: npoBepka 3HAHMM W NPAKTUYECKUX YMEHHUA OOyYaromIUXCsl.
YpoBens A.

Al. Kakoit He MOXeT ObITh pu3Ma?

A. Ilpsamoii; b. Haknonnon;  B. [IpaBuibHOM; I'. Yceuennon.
A2. Kakas ¢opmyna ucnonb3yercss i BbIUMCIEHHA oObema Npu3Mbl, rae R — paamyc
OCHOBAHMS,

H — BrICOTA:

A %Soc,,H; B. R2H : B.S. H: r %H S48, +ys5, .
A3. HazoBure, kakas ¢purypa He sIBJISETCS NPaBUIbHBIM MHOTOTPAHHUKOM.

A. Ky0; b. lonexasp; B. Okrasap; I'. ITapannenenunes,.
A4. PeOpo kyba paBHO 2 cM. Beiunciure cymmy IIMH Bcex pedep Kyoa.

A. 24 cm; b. 48 cMm; B. 12 cvm; I'. 60 cMm.
AS. ITnomaap rpanu Kkyoa paBHa 16 cMm?. Beruncnure ero oobem.

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

A6. CymiecTByeT 1M Mpu3Ma, y KOTOPOH TOJBKO OAHO OOKOBOE peOpo MepreHIUKYISPHO

OCHOBAHUIO?
A. Ia; b. Her.

Yposens B.

B7. U3 Bepmmmnbl B kBagpata ABCD co cTOpoHOM 6 €M K €ro IUIOCKOCTH IPOBEAEH
nepnenaukyiap BK. Haiiaure o0béM nupamuasl, eciu AK =10 cwm.

B8. OcHOBaHHEM MPU3MBI SABISETCS MPAMOYTOIBHBIA TPEYrOJBHUK € OCTPbIM yriioM 60°u
KaTeTOM,
IpWIEeKAIMM K 3TOMYy YNy, paBHbIM 9 cM. Beicota npusmsl paBHa 10 cm. Haiinure:
a) OOBEM TPHU3MBI;
0) rIoMaah TMOJHOW MOBEPXHOCTU TPU3MBI.

Yposens C.

C9. Haiinure 00beM MHOTOIpaHHUKA, H300paKEHHOTO HA PUCYHKE :
(Bce ABYTpaHHBIE YIJIbl MHOTOIPAHHUKA MIPSIMBIE).

2 BapuaHT
YposeHns A.

Al. [IpsAMOYTOJIbHBIN MapaIeenuIe]] — 3T0
A. Tlupamuna; b. Ilpusma; B. Okrasp; I'. Terpasrap.



A2. O6beM nupamuibl onpeaensiercs no gopmyne, rae S, - mwiomaas ocHoBanus, H —

BBICOTA,
R — pamgnyc.
A- %SOCHHS B %ﬂRzH’ B SOCHH; r % RZH
A3. Anopema — 310
A. OOpasyromias nuunusapa; b, BeicoTa koHyca; B. Bricota 60k0BOI1 rpanu
MUPaMU/IbI;

I'. BricoTa yce4eHHOTO KOHYCa.
A4. N3mepeHus npsaMoyroJibHOrO napajuielieluneaa paBHel 2 ¢M, 3 cM U 5 cM. Beraucnure ero
00BEM.

A. 30 v b. 15 cm?; B. 20 cm?; I.25cm?.
AS. Pebpo kybOa paBHO 2 cM. Berauciure miomaas MoBEpXHOCTH Kyoa.
A. 12 cm?; b.24 cm?; B.16 cm?; I'. 18 cm?2.
A6. CymectByet 1u nmpusma, nmerorias 20 pedep?
A. Jla; b. Her.
Yposens B.

B7. OcHoBaHHMe TpPsAMOM MNPU3MBI - MPAMOYTOJIbHBIM TPEYTOJIBHUK C KarertoM S5 CM U
TUIIOTEHY30H
13 cMm. Bricora mpusmbl paBHa 10 cM. Haligure o0bEM TPU3MBL.

B8. B mpaBuibHOM YeTHIPEXYTOIbHON MHUpaMuIe OOKOBBIE TpPaHW HAKIOHEHBI K
IJIOCKOCTU OCHOBaHMs mox yrmoM 30°, a ocHosanue paBHO 6 cm. Halimure:
a) 00bEM MHPaAMU/IBI,
0) MI0MmMAaah TOJHOW MOBEPXHOCTH MUPAMUJIBI.

Yposens C. L
C9. Haiinure 00b€M MHOTOIpaHHHKA, N300paKEHHOTO HA PUCYHKE !

(o]

(Bce IBYrpaHHBIC YTJIbI IPSMBIE). |

Kpurepuu ouenku
3aganus banel [Ipumeuanue
Al - A6 6 Kaxxplii mpaBuiIbHBIN OTBET 1 Gasn
B7,B8,C9 9 Kaxip1ii mpaBuIbHBIN OTBET 3 Oajia

MakcuManbHbiid 6a 3a padboty — 15 6asioB

IkaJsia nepeBoaa 60a/1JI0B B 0TMETKH

OTMeTKa Yucio 6a1510B, HEOOX0AUMOE JISI OJTYUYEHM ST
OTMETKH
« 5» (0TIMYHO) 15-14
« 4» (xopol1o) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HeyTOBIIETBOPUTEILHO) menee 10




OT1BeThI

1 Bapuaunr 2 Bapuant
Al |r 0
A2 |B a
A3 |r B
A4 |a a
A5 | © 0
A6 |0 0
B7 (96 cM’ 300 c™’
B8 [a) 4053 cm’; 6)171 V3 + 270 em?; a) 123 cM’; 6) 243 + 36 cm?;
C9 [ 56

CamocrosTenbHas padora Ne 16
O0bEMBI TE1 BpaLieHH .

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUM OOYydYaronIuxcs.

YpoBens A.
Al. Cdepa sBHsgeTcs TOBEPXHOCTHIO:
A) KoHyca; 0) yCEUeHHOro KOHyca; B) IMJWHJpa; T) Iapa.

A2.M3menuTcs i 00bEM IWIMHJIPA, €CJIM JIMaMETP €ro OCHOBAaHHUS YBEIUYHTHh B 2 pasa, a
BBICOTY YMEHBIIUTH B 4 pa3a?

A3. U3 kakux Tel COCTOUT TeJO, MOJYyYEHHOE BpalleHMEM  PaBHOOENPEHHON  Tpamnenuu
BOKPYT OOJIBIIEr0 OCHOBAHUS?

Ad4. O0béM mumuapa paBeH 12 cm’. Uemy paBeH 00bEM KOHycCa, KOTOPBI MMEET TAKOE HKE
OCHOBAHHUE U TAKYIO K€ BBICOTY, KaK ¥ JAHHBIN LWIMHAP?

AS. Haitnure 00b€M LIMJIMHpPA C BBICOTOM, paBHOM 3 CM U IMAMETPOM OCHOBAHMS — 6 CM.

a) 27m cm’; 6) 91 em’; B) 36m em; 1) 1871 em’; 1) 54w em’.

A6. [wmHap BnMcaH B NPSMOYTOJBHBIA Mapajuienenunen. Pagnyc OCHOBaHHS M BBICOTA
LHUAJIMHIpA
paBHbl 6. Haliqute 00bEM napaienenunena.

Yposens B.

B7. B mape Ha paccTosHHM 3 CM OT IICHTpa IPOBEJICHO CEUYEHHE, PaguyCc KOTOpPOro 4 cm.
Haiinure 00BEM 1mapa.



B8. IIpssMoyronbHbId TPEYroJbHUK C THUIIOTEHY30i 13 cM Bpamaercss BOKpPYr OCH,
cojepxkaieil kater JuIMHOW 5 cM. Haiiaure 00BEM MOTYYEHHOTO KOHyca M IUIOIIAb
€ro IMOJIHOW TMOBEPXHOCTH.

Yposens C.

C9. Haiigute o6bem VyacTu muiinHIpa, n300pakxeHHOM Ha
PHUCYHKE. ,2

2 BapuaHT
Yposens A.

Al. Cdepa 1 TNIOCKOCTh HE MOTYT UMETh:
A) oaHy OOIIYyIO TOYKY; 0) HM OJTHOM OOIIIeH TOUKH; B) JABE OOIIHME TOYKU; T') MHOTO
OOIINX TOYEK.

A2. Bo CKOIIBKO pa3 yBEIUUUTCA 00bEM KPyTOBOTO KOHYCA, €CJIM BBICOTY YBEIMYUTH B 3 pasa.

A3. U3 Kakux Tea COCTOUT TE€JO, MOJYYEHHOE BpAIlCHHUEM  PaBHOOEIPEHHON  Tpamnenuu
BOKPYT MEHBIIETO0 OCHOBAHUA?

A4. [lunuHIp ¥ KOHYC MMEIOT 00Ilee OCHOBaHHWE M BBICOTy. HalimuTe oO0beM KOHyca, eciu
00beM nuuHapa pasen 120 w e’

AS. Bricora koHyca 3 cm, oOpa3zyromias 5 cM. Haiiqute ero oobem.

a) 27m cm’; 6) 91 em’; B) 16m em’; 1) 187 em?; 1) 54w em’.
A6. IlwmnHap BnMcaH B NPSMOYTOJBHBIN mapajuienenuren. Pagnmyc OCHOBaHMS M BBICOTA
HWIMHpA

paBHbl 5. Haliqute 00bEM napaienenunena.

Ypogsens B.

B7. B mape Ha paccTOSHMH 8 CM OT IIEHTpa IMPOBEACHO CEYCHHE, PaANyC KOTOPOTro 6 CM.
Haitnure 00BEM 1miapa.

B8. [lunmuaap o6pa3oBaH BpallleHWEM MPSIMOYTOJbHHUKA C JHArOHAIBI0 5 CM  BOKpPYT
CTOPOHBI JJTMHOMH

3 cm. Haligute 00BEM mMIMHApA W TUIOMIAAb ITOJTHOW €ro MOBEPXHOCTH.

Yposens C.

o
)



C9. Haiinute o0beM V yacTu numuHApa, N300pa)KEHHON HA PUCYHKE.

Kpurtepnu oueHkn

3amaHus bamnber IIpumeuanue
Al - A6 6 Kaxxplii mpaBuiibHBIN OTBET 1 Gasn
B7,B8,C9 9 Kaxplii mpaBuIbHBIN OTBET 3 Oasia

MaxkcumanbHbIi 6yt 3a paboty — 15 6aoB

HIkaJsia nepeBoaa 0a/1JI0B B 0OTMETKH

OrmeTrka Yuciio 02715108, HE00X0AUMOE ISl MIOJTYYCHUSA
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xopor1o) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HeYTIOBJIETBOPUTEIBHO) menee 10
OTtBeThI
1 Bapuanr 2 Bapuant
Al |1 B
A2 | HE UBMEHHUTCS B 3 pasza yBeJIUUUTCS
A3 | u3 IBYX KOHYCOB U LWJIMH]IpA U3 JIBYX KOHYCOB U LIJIMH]IpA
A4 |4 407
A5 | 27m em’ l6m
A6 | 864 500
B7 %ﬂ oM’ @ oM’
B8 [240m cMm *; 300w cm?; 48w cM *; 56m cM?;
C9 |13,5# 81

CamocrosiTesibHaa padora Ne 17
KomOnnaropuka, cTAaTUCTUKA U TeOPHUS BEPOSITHOCTEIA.

Heab: mpoBepka 3HAHUM U MPAKTUYECKUX YMEHUM OO0ydaroniuxcs.

YpoBens A.
Al. JIns KaKI0ro U3 OMMCAaHHBIX COOBITHI ONPECIUTE, KAKUM OHO SIBJIICTCS: HEBO3MOKHBIM,
JIOCTOBEPHBIM HJIA CTyYalHbIM:
1) 3aBTpa OymeT xopolas 1Moroja;
2) B sHBape B ropoJie MOMIET CHET;
3) B 12 yacoB B Topojie UIET N0XK/b, a yepe3 24 yaca OyJeT CBETUTh COJHIIE;



4) Ha IeHb POXKICHUS BaM MOAAPSIT TOBOPSIIETO KPOKOAMIIA;
5) kpyrias OTIMYHULA HOJYYUT JBOMKY;
6) kaMeHb, OPOILIEHHBII B BOAY YTOHET.
A2. Onpenenute Mofy, cpeaHee apudmeTndyeckoe u pa3max psaa: 5,6, 11, 11, — 1.

A3. KakoBa BCPOSATHOCTb TOro, YTO 3aflyMaHHOE [BY3Ha4yHOE 4MUC/I0 Jenuntca Ha 3 uan genutca Ha 27
Onpepenute BUA, COOLITUS.

a) CJIOKE€HUE COOBITHH;  0) MPOU3BEJCHNE COOBITHIA.
4 3 3 2
A4. Beruucnoute G -C5 - C5 -Cy .

AS. Ha cton O6pocaroT JBa UTpajbHBIX TeTpadapa (cepblii UM OenbIil), Ha TPaHAX KaXJ0ro M3
KOTOPBIX TOYKaMU 0003Ha4yeHbl yucia oT 1 10 4. CKOJIBKO Pa3IMYHbIX Map YKUCET MOXKET
MOSIBUTHCS HA TPAHAX 3TUX TETPAdIPOB, CONPHUKACAIOIIUXCS C TOBEPXHOCTHIO CTOJA?

AG6. 13 10 nepBbIX HaTypalbHBIX YKCEN CIy4aifHO BHIOMparOTCs 2 yucia. Beraucnure

BEPOSITHOCTHU
CJIEYIOIINX COOBITHI:

a) OJTHO U3 BHIOPAHHBIX YHMCEN — JBOMKA; 0) 00a yuciia HEUETHHIE.

Yposens B.

B7. B 6purane 4 xenuunsl v 3 MykunHbl. Cpean 4ieHoB Opuraabl pasbirpbiBatoTcs 4 ouiiera
B TeaTp. KakoBa BepOSITHOCTb TOrO, UYTO cpeAu obiajgareneil OWIeToB OKaxeTcs 2
YKCHILUHBI U 2 MYKYUHbI?

B8. Ha xaxxmoil kapTouke HamucaHa ojHa u3 OyKB K, JI, M, H, 0, II. UeTbIpe KapTOUKH Hayraj
BBIKJIAJBIBAIOT OJHY 3a JIpyrou B psa. KakoBa BEpPOSTHOCTb, YTO IIPU BBIKJIAJBIBAHUU
MOJTYYHUTCS CIIOBO «KJIOT»?

Yposens C.

C9. HaiiguTte BEpOATHOCTH TOT0, YTO CIIyYailHBIM 00pa30M BBIOPAHHOE JBY3HAYHOE YMCIIO MPU
nenennu Ha 11 gaet B octatke 10.

2 BapuaHT
YposeHns A.
Al. JInst KaKI0ro U3 OMMCAaHHBIX COOBITHI ONPEEIUTe, KAKUM OHO SIBIISIETCS: HEBO3MOKHBIM,
JIOCTOBEPHBIM WJIH CIIyYalHBIM:
1) BbI BBIXOAUTE HA YJIUILY, & HABCTPEUY UIET CIIOH,;
2) Bac mpuriacsT Jieretb Ha JIyHy;
3) uepenaxa Hay4YHUTCsI TOBOPUTD;
4) BBITIQJICT JKEJITHIA CHET;
5) BBl HE BBIUTPAETE, yUYACTBYS B OECIIPOUTPHIIITHOM JIoTEepee;
6) ocJie yeTBepra OyAeT NATHHUIIA.
A2. Onpenenute Moy, cpeaHee apudmernyeckoe u pazmax psiga:15, 4, 12, — 3, 15.

A3. KakoBa BEpOSATHOCTb TOFO, 4TO NEPBOE U3 3aAyMaHHbIX ABY3HAUHbIX YUCEN JENNTCA Ha 2, a BTOPOE - AeNNUTCA Ha 57
Onpepgenunte Bug, cobbITUS.



a) CIoXKeHHEe O) MpOM3BeACHUE COOBITHIA.
COOBITHH;
A4. Boruuciure 4, 4. .

AS. U3 xopoOku, conepkanieil 8 MelKoB pa3nuyHbIX 11BETOB, ['eHa u Tana 6epyT mo ogHoMy
MenKy. CKOJIBKO CYIIECTBYET PAa3IMYHbIX BAPHAHTOB TAKOI'O BHIOOpPA JBYX MEJIKOB?

A6. 13 10 nepBbIX HATYpaJIbHBIX YHUCEN CIIy4aliHO BHIOMpArOTCs 2 yucia. Berauciaure
BEPOSITHOCTHU
CIIEAYIOIINX COOBITHH:
a) OJIHO U3 BBIOPAHHBIX YHUCEN — eIMHMIIA; 0) 00a YKcia YeTHbIC.

Yposens B.

B7. B ypue 6 Oenbix u 4 depHbIx mapa. M3 sToil ypHbsl Haygady u3Bjiekiau 5 mapoB. KakoBa
BEPOSITHOCTDH TOTO, 4TO 2 U3 HUX Oenble, a 3 yepHbie?

B8. Ha xaxxmoii kapTouke HamvcaHa ojgHa u3 OykB p, C, T, y, JI, X. UeTbIpe KapTOYKHU HAYTa
BBIKJIAJBIBAIOT OJHY 3a Jpyroul B psa. KakoBa BEpOSTHOCTb, YTO IPU BBIKJIAJIBIBAHUA
IIOJIyYUTCS CIIOBO «CTYJI»?

Yposens C.

C9. Haiinute BEpOSTHOCTh TOTO, UTO CIIy4allHBIM 00pa3oM BhIOpaHHOE JABY3HAYHOE YHCIIO MPH
nejeHud Ha 13 maet B ocTaTke 5.

Kpurepuu ouenku

3amannsa bamer [Ipumeyanue
Al — A6 6 Kaxxplii mpaBuiibHBIN OTBET 1 Oasn
B7,B8,C9 9 Kaxxp1ii mpaBuIbHBIA OTBET 3 Oaia

Maxkcumanbhblii 6 3a paboty — 15 6asnoB

IIkana nepeBoaa 6a/1JI0B B 0TMETKH

OrMeTKa Yuciio 0a1710B, HE00OX0AMMOE ISl TIOJTyYeHH s
OTMETKH
« 5» (OTINYHO) 15-14
« 4» (Xopor1o) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEeYIOBJIETBOPUTEIHHO) menee 10

OTBeTHBI



1 Bapuanr 2 BapuaHt
1) ciyy; 2) noctos; 3) ciyy; 1) HeBo3; 2) ciyy; 3) HEBO3; 4) cnyy;
Al 4)HEBO3M; 5) HEBO3; 6) TOCTOB.
5) ciyd; 6) TOCTOB.
Moja paBHa 11; pasmax 12; cp. apud. | mona paBHa 15; pasmax 18; cp. apud.
A2
6,4; 8,6;
A3 |a 0
A4 |90 21600
A5 |16 56
2 2
A6 |a)0,2;0) 5 a) 0,2; 0) 5
18 5
1
B8 1560 720
0,1 7
C9 ’ 90

3agaHus Ui NOATOTOBKH K JK3aMeHY
1. O01mme moJI0KeHu A

dopMoit arTecTaliid MO JUCIUIUIMHE ABISETCS 5SK3aMeH. VITorom skzamena sBISETCS
OLICHKA 3HAHWW U YMEHUN 00ydaromerocsi mo nATHOAUIBHON IIKae.
OK3amer IPOBOAUTCS B (pOpMeE BHITIOJIHCHHUS 3aJaHNIT Ha 0a3e KOJIIeKa.
YciaoBus npoBeaeHus IK3aMeHA
OK3amen TPOBOAMTCS IO TPYIIIAM.
KonmdectBo BapmaHTOB 3a1aHus - 4.
3amaHus MPEAYyCMATPUBAOT OJHOBPEMEHHYIO IMPOBEPKY YCBOCHHBIX 3HAHUH M OCBOCHHBIX
YMEHUH 10 BCEM TeMaM MporpaMMbl. OTBETHI MPEOCTABIISIOTCS TUCEMEHHO.
Bpemsi BbInoTHeHUs1 3a1aHUS -

5 4acoB (aKaJeMUYECKHX) C IIEPEPHIBOM.

OO6opynoBanme: Oymara, pyyka, KapaHjaail, JUHEWKa, BapuUaHT 3aJaHus, CIpaBOYHAs
JUTEpPaTypa, MUKPOKAIBKYJIATOP.
2. TpeHupoOBOYHBbIC BAPDHAHTHI JJIA MOATOTOBKHU K 3K3aMEHY
MHcTpyKuus 1 00y4ar0IMXCcs 10 BHIMOJHEHHI0O PadoThl
Ha BpImomHEHWE MHUCHMEHHOW HSK3aMEHAIMOHHOW pabOThl MO MaTeMaTHUKE aaeTcs S
actpoHomuyeckux yaca (300 MuUHYT).

DK3aMeHalMOHHAas paboTa COCTOUT U3 2-X YacTei: 00s13aTebHON U TOTIOJIHUTEIHHOM.



OOs3aTtenpHas 4acTh COJAEpXkKAT 3aJaHUS MHHHMAIBHO O0O0S3aTEIHHOTO YPOBHS, a
JIOTMOJIHUTEIIbLHAS YacTh — 00JI€€ CIIOKHBIE 3aJaHus.

[Tpu BEIMOMHEHNN OOJBITMHCTBA 3aJaHUH 00s3aTEIIBHON YacTH TPeOyeTCs IPEACTaBUTh XO]T
pelieHUs] W YyKa3aTh TOJYYCHHBIA OTBET. TOJIBKO B HECKOJIBKHX 3aJaHUSX JOCTATOYHO
MPEICTaBUTh OTBET. 3a MPABWILHOE BBITOJIHCHHE JTFO00TO 3a/IaHusI U3 00s3aTEIbHOM YacTH BbI
noyiyqaete oauH Oaywl. Ecinu BBl MPHBOAWTE HEBEPHOE PEIICHHWE, HEBEPHBIM OTBET WMJIM HE
MIPUBOIMTE HUKAKOTO OTBETa, mojrydaeTe () OaioB 3a 3aaHue.

[Tpu BBIMOHEHUH JTIOOOTO 3aaHUS JOMOJHUTEIBPHOW YacTH HEOOXOAUMO TOJPOOHO OMHUCATh
XOJT PEIICHUS U JIaTh OTBET.
[IpaBHrIIBHOE BBIMIOJHEHHE 3aJJaHUM JIOTTOJTHUTEILHON YacTH OIlCHUBaeTCs 3 OaiaMu.

baniel, mosry4eHHBIC 32 BCE BBIMOJIHEHHBIC 3a1aHMS, CYMMHPYIOTCH.

[TocTapaiiTech TPaBUIHHO BBHITIOJHUTEH KaK MOXKHO OOJIBINIE 3ajaHUN ¥ HAOpaTh KaK MOXKHO
0o:bI1Ie OaIIOB.

Ilepeo Hawanom pabomvi 8HUMAMENbHO O3HAKOMbMECH CO WIKANOU nepesodd Oailos 8

ommemKuy u oopamume GHUMAHUe, YMO HAYUHAMb pabomy ciedyem ¢ 3a0anuil 0053amenbHOll

yacmu.
Illkana nepesooa 6an106 6 OMMemKU nO RAMUOAILHOU cCUCmeMe
Yucii0 021108, HEOOX0AMMOE ISl TOJTyYCHUS
OTMETKH
Ormerka COYUAILHO- .
. MmexHuyecKuil
9KOHOMUYECKU
npoghuie
npouv
«3»
9-14 9-16
{ (YIOBJIETBOPUTEIHHO)
15-21
HE MEHee OJIHOTO
«4» (xoporo) ( A 17-21
3a/laHus U3
JOTOJIHUTEJIbHOW YaCTH)
6onee 21
HE MEHEE IBYX 3aJaHui
«5» (OTINYHO) ( M . ooiee 21
U3 JTONOJHUTEIbHON
4acTH)
BaApPUAHT

Oobsazamenvhan uacmop
IIpu BhInoIHeHNHU 3a1aHnil 1-3 3anumIuTe X0/ pelieHusl ¥ MOJY4YeHHbI OTBeT.



1. (1 6amn) Haiinure kopeHsb ypaBHeHus 3 >'= 81,

log, J13

2. (1 6amn) Halimute 3HaueHUE BBIPAKECHUS Tog, 13
6

3. (1 6amn) ®nakon mamiyHs crouT 160 py6seii. Kakoe HanbosmbIee yucio GpakoHOB
MOHO KynuTh Ha 1000 pyOneit Bo Bpemsi pacnpoaaku, KOrjaa cKuaka coctasisier 25%7?

IIpu BbINOJHEHNH 3aaHUI 4-7 3aNUIINTE NMOJYYEHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HUXE) H300paxeH rpaguk QyHKIUN Y =/ (x), ONpENICICHHOW Ha
untepBaiie( - 6; 8). OnpenenuTe KOJIUYECTBO LETbIX TOYEK, B KOTOPHIX MPOU3BOIHAS
GyHKIMK TIOJIOKUTEIbHA.

5. (1 6amn) Onpenenute HaMMEHbIIEe U HAMOOJbILIEE 3HAYCHUS (PYHKIUU.

6. (1 6amn) [Tpu kakux 3HaueHusx x, flx) > 0.

7. (1 6amn) ITpu Kakux 3HaUYCHUSIX

x, fix) <0.

IIpu BhInoJIHeHNH 3a1aHNi 8-12 yKaKuTe X0 pellieHUsl ¥ 3aNUIINTe MOJTy4eHHbI 0TBeT.

o . 1 I
8. (1 6ann) Haiiaute 3HaueHue sino, €CIU U3BECTHO, UTO COSAL = JHoa I verBepTH.

9. (1 6amn) Pemuth ypaBHeHHE 2 cos(x+ %) =1 .

10. (1 6amn) Pemure ypaBuenue logs(5 — Sx) = 2logs2.
11. (1 6amm) CtpoutensHoil pupme Hy) KHO npuodpectu 50 KyOOMETPOB CTPOUTEITHHOTO

Opyca y 0JIHOTO U3 TpeX MOoCTaBMIUKOB. KakoBa HauMeHbIIIasi CTOMMOCTh TaKOM MOKYTIKU
¢ noctaBkoii (B py0:sx)? LleHsl 1 ycoBuUSl yKa3aHbl B TAOJIHUIIE.

[MocTaBLIMK Llena 6PYC§1 CroumocTh JlonoTHUTEIIbHBIE
(py0. 3a Im) JOCTaBKH YCIIOBHS
A 3500 9900 -

[Tpu 3akaze Ha cymMMy OoJbIIe
b 4500 7900 150000 py6. mocTaBka
OecriaTHo




[Tpu 3aka3e HA CymMMy OoJIbIIIe
B 3600 7900 200000 py6. moctaBka
OecriaTHO

12. (1 6amn) B paBHOOGeapenHOM TpeyronbHuke ABC ¢ ocHoBaHueM AC 60KOBasi CTOpOHA

7 o
AB paBHa 8,a cos A= % . Halinure BBICOTY, MPOBEICHHYIO K OCHOBAHUIO.

IIpu BbinosiHeHuu 3aganni 13-18 3anummnTe X014 pelIeHus: M MOJy4YeHHbIH OTBET.

13. ( 1 6amn)Haitnure 3HaUeHNE BHIPAKCHUS 4\/g +10 4° 6- V6 .

8x+36
x+13 °

14. ( 1 6amn)Haiinure KOpeHb ypaBHEHUsT * =

15. (16ann) lpssMOyTONBHBIA TapaJUIeNENUIe] OMUCaH
OKOJIO LMJIMHJIpPA, PaANyC OCHOBaHUSI KOTOPOTO paBeH 2.
O06neM napasienenuneaa pasen 16. Haitaute BeicoTy
WIHH]IPA.

16. (1 6amn) Teno apuxkeTcs mo 3akoHy S(f) =x°—4x +3.  Omnpenenure, B KAKOH MOMEHT
BpPEMEHU CKOPOCTh OyeT paBHa 4.

17. (1 6amn) Pemutes ypaBHEHHE sinZ x- 2sinx- 3 =0.

1
18. (1 6amn) Pemute HEpaBEHCTBO X >(,04.

ﬂonwmumeﬂbua}l uacmo

IIpu BbInoOJHeHUM 3agaHui 19 - 22 3anumuTe X0 pelieHUs U NOJYYEeHHbIH 0TBeT.

19.(3 6amna) Haiinure HanGonbiiee 3uadenne GyHkimn ¥ =12+/2 cosx +12x- 37 +9 na

JU
0;=1.

orpeske |V

4x- y=2

20.(3 6anna) Pemure cucremy ypaBHEHUIH {log 3x —log L (y+1)°

21.(3 6anna) Paprno6ounas Tpamnenus ¢ ocHoBaHusaMH 10 cM u 18 cM u BbICOTOM 3 cM
BpaIaeTcsi OKOJIO MEHBIIIETO OCHOBaHMs. HaliauTe miomanpk MOBEpXHOCTH Teja
BpaIleHusl.

22.(3 6amna) HaliguTe perieHue ypaBHEHHs cos 2x +sin x =cos
VYKaxute KOpHHU, MPUHAJIEKAIIUE OTPE3KY [0:277]

Zx.

2 BapuMaHT



Oo6sa3amenvnasn yacmo
IIpu BpInoIHeHNHU 3a1aHuil 1-3 3anuIIMTE X0/ pelIeHUs] U MOJY4YeHHbIN OTBET.

1. (1 6amn) Haiinure kopeHs ypaBHeHus 2 ' = 16.
log, /27
2. (1 6amn) Haiinute 3HaueHUE BBIPAKEHUS 102727.

(O8]

. (1 6anm) Terpanp crout 20 pyosneii. Kakoe HanbOobiiee YuCI0 TaKUX TETPAICH MOKHO
Oynet kynuTh Ha 350 pyOieli mociie MoHWKEeHUS 1IeHbI Ha 25 %.

IIpu BhINOJTHEHNH 3a1aHUI 4-7 3aNUIINTE MOJYYEHHbIH OTBET.

N

. (1 6ammr) Ha prcynke (cM. Hrke) n3obpaxen rpaduk dyuxmun y =f(x) | onpenencuuoii Ha
uHTepBane (-7; 7). Onpenenure KOJIWYECTBO LEJIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(GYHKUMU TIOJIOKHUTEIbHA.

(9,

. (1 6amn) Onpenennte HauMEHbIIIee W HauOOJbINEe 3HAYCHHS (YHKIHH.
. (1 6ann) Ilpu kakux 3HayeHusix x, flx) > 0.

N

. (1 6anm) Ilpm kakux 3HageHUsX X, flx) <O0.

Wy o
y= flx)

IIpu BhImOJIHeHMH 3a1aHui 8-12 yKaxkuTe X0/ pelleHHs] ¥ 3allMIIUTEe MOJIYYeHHbIN O0TBeT.

o . 12 c
8. (1 6amn) Haliqure 3Ha4eHUE COS 0., €CIIM U3BECTHO, UTO SiN O = 13 u o — [ gerBeprn.

9. (1 6ann) Pemuth ypaBHeHHE 2sin(x +§) =1.
10. (1 6amn) Pemure ypaBHenue logs( 2 - 2x ) = 2logs; 4.
11. (1 6amm) CtpoutensHOM Gpupme Hy)HO nmprodpectu 79 kKyOoMeTpoB meHOOETOHA Yy

OJTHOTO M3 TpeX MNOCTABIIMKOB. CKOJIBKO NPHUAETCA 3aIUIATUTD 3a CAMYIO JICIIEBYIO
MOKYTIKY C JOCTaBKOM (B py0sisix)? LleHbl 1 yCIOBUSL TOCTaBKM TNPUBEJCHBI B TAOJIHIIE.

CToumMocThb CroumocThb
JlonoaHUTEIbHBIE
ITocraBmuk 1meHo0eToHa JIOCTABKH OB
(py6. 3a 1 M) (B py0.) y
A 2650 4400 -
b 3200 5400 [Tpu 3aka3e Ha cymMMy OoJibliie




150 000 py0. moctaBka
OecCIIaTHO
IIpu 3akaze Gonee 80 m’

B 2680 3400
JI0OCTaBKa OECIIaTHO
12. (1 6ann) B tpeyronbuuke ABC AC=BC,AB =6, cos A= % . Haiigure BeIcOTY CH.

IIpu BbInoJTHeHuM 3aganni 13 - 18 3anummnTe X04 pemieHns U MOJY4YeHHbIH OTBET.

13. ( 1 6amn)Haiinure 3HaYeHHE BBIpaxeHUs 3v> *10 37 5-+5 |
i /X" 6
14. ( 1 6anm)Halizure KopeHb ypaBHEHUs X = 5 .
15. (16ann) uauHap BOKUCaH B MPSAMOYTOJIbHBINA NMapauiedenunes.
Panuyc ocHoBaHus nunuHapa paBeH 2. O0beM
napayenenunena paseH 80. Haiigure BrICOTY HMIMHIpA.

16. (1 6amn) Teno neuxkercs 1o 3akony S(f) = 2x* —x + 1.
Omnpenenure, B KAKO MOMEHT BPEMEHH CKOPOCTh OyJeT paBHa 7.

17. (1 6ann) PemnTh ypaBHeHHE sin2 x- 6sinx =0 .
1
18. (1 6a) Pemnre HEPABEHCTBO o >0,125.
Jlononanumensnas uacmo

IIpu BbinotHeHUM 3aganni 19 - 22 3anumuTe X0 pelieHUs U MOJyYEeHHbIN 0TBeT.

~ 1 . jT

19.(3 6anna) Halinure Hanmenpluee 3HaueHue QyHKuu ¥ = 13x—9sinx+9 ga orpeske 0,3} :
20.(30 P o 3x+y =3

.(3 6anna) Pemure cuctemy ypaBHEHUN log, (S5x+4y) —log, (1 +5)°
21.(3 6anna) PaBHoOouHas Tpanerus ¢ ocHOBaHHsIMU 12 cM 1 18 cM 1 BBICOTOI 4 cM

BparaeTcsi OkoJio Oosbiiero ocHoBaHus. Halimnte 0o0bEM Tena BpalleHUs.
22.(3 6anna) Haiiure Bce pellleHHs YPaBHEHMS cos2x +sin2 x =cos x .

VKakuTe KOPHHU, IPUHAUISHKALIIE OTPE3KY |- 73 7] .

3 BapuaHT

Ooba3amenvuan wacmo
IIpu BbInoOJIHeHUM 3agaHuid 1-3 3anMIIKMTE X0/ pelieHUs U MOJYYCeHHbIN 0TBeT.



[E—

. (1 6amn) Haiinure KopeHs ypaBHenus 2> 2= 16.

42

. (1 6ann) Haligure 3HaueHue BBIPRIKCHUA iy 5 -

[\

W

. (1 6amn) Terpanp crout 40 py6neit. Kakoe HanOoJiblliee YUCIO TAKUX TETPAIEH MOKHO
Oyner kynuTh Ha 750 pyOnel nociae noHuwxeHus 1eHsl Ha 10%?

IIpu BHINOJHEHNH 3aaHUI 4-7 3aNUIINTE NMOJYYEHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HUXE) W300paxeH rpaguk QyHKIUN Y =/ (x), ONpENICICHHOW Ha
unteppaiie( - 10; 2). Onpeaennute KOIUYECTBO IEIBIX TOUEK, B KOTOPBIX MPOU3BOAHAS
GyHKIMU OTpULIATETbHA.

. (1 6amn) Onpenenure HaMMEHbLIEE U HAMOOJIbIIEe 3HAUCHUS (DYHKLIUU.

AN WD

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

J

. (1 6ann) Ipu kakux 3HaUeHUAX x, f(x) < 0.

u= flx)

Ty

IIpu BhInoJIHeHNHU 3a1aHNi 8-12 yKaKuTe X0 pellieHUsl ¥ 3aNUIINTe MOJTy4eHHbI 0TBeT.

8. (1 6ann) Haiiaute 3HaueHue Sin o, €CIU U3BECTHO, UYTO COS 0L = % nall YETBEPTH.
7z

c

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

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

11. (1 6ayn) B Tabnuue ykazaHbl CpeiHHUE LIEHBI (B pyOJIsiX) HA HEKOTOpPbIE OCHOBHBIE
HOPOAYKTHl MUTaHUS B TpEX ropogax Poccum (mo ganueiM Ha Havyano 2010 roxa)

HaumenoBanue npoaykra bapnayn TBepb IIckoB
[Tmennyunbii x51€06 (0aTOH) 12 11 11
Mosnoko (1 autp) 25 26 26
Kaprodens (1 kr) 16 9 14




Ceoip (1 k1) 260 240 235
['oBsimuHa (1 k) 300 280 280
IToaconneunoe macyo (1 nmurp) 50 38 62

Ornpenenute, B KAKOM M3 3THUX T'OPOJIOB OKAKETCS CaMbIM JICHIEBBIM CIEAYONTUNA Ha00P
poayKToB:3 Kr KapTodens, 1 Kr ceipa, 3 J1 MoJICOTHEYHOTO Maciia. B oTBeT 3anummure
CTOMMOCTB JAaHHOT'O Habopa IMPOYKTOB B 3TOM Topojie (B pyoIrsix).

12. (1 6an) B tpeyronsnuke ABC AC=BC, AB =10, cos A= > . Haiimure BbICOTY

13
CH.
IIpu BbInoHeHuM 3agaHni 13-18 3anumumTe X0 pelIeHus: ¥ NMOJYyYeHHbIH OTBeET.

13. ( 1 6amn)Haiigure 3HaYeHNE BRIpAXKEHUST 4~ 72 4777

Ox- 3

14. ( 1 6anm)Hakigure KopeHb ypaBHEHU X = =

15. (16ann) ITpssMoyTroJibHBIN TapalJIeNIeNUIE] OTUCAH OKOJIO
[IWIMHPA, PaIuyC OCHOBAHHUS U BBICOTa KOTOPOTO PABHBI
6. Haitnute o0beM mapasienenunesa.

16. (1 6ayn) Teno ABMKETCS MO MPSIMOM TaK, YTO PACCTOSAHHME S OT HAYAJIbHOW TOUKHU
M3MEHSETCS 110 3aKoHy S = 57— 0,5 (M), e ¢ - BpeMsl IBUKEHUS B CEKyHIaX.
Haiinute ckopocTh Tena uepes 4 ¢ mocie Havalia IBHKEHUSI.

17. (1 6amn) Pemnth ypaBHEeHHE 2sin” x - 3sinx +1=0

18. (1 6amn) Pemmre HepaBeHcTBO 49 S(%)x

/Jlononnumensvhan yacno
IIpu BbInoJIHeHUM 3agaHui 19 - 22 3anuumuTe X0 pelieHHus U MOJYYCHHbIN 0TBeT.

19.(3 6anna) Halinute HauMeHblliee 3Ha4Y€HUE QYHKIIUU v =2COsx +5x+8 Ha OTpe3Ke

oz

2x+y =15

20.(3 6amna) Pemute cuctemy ypaBHEHUMH {x - 3y —log, 16"

21.(3 6anna) PaBHoOOUYHas Tpamerus ¢ OCHOBaHHUSIMU 12 cM U 24 CM U BBICOTOM 8 CM B MEpBbIit
pa3 BpaImaeTcsi OKOJIO MEHBIIIETO OCHOBAHMSI, @ BO BTOPOH — OKOJI0 Oosbiiero. CpaBHHUTE
OOBEMBI TeJT BpalllCHUS.

22.(3 6anna) Halimure perieHrue ypaBHEHHS cos 2x - sin x =cos

VKaKuTe KOPHHU, IPUHAVISKAIIHE OTPe3Ky |0:27]

Z.X.

4 BapuaHT



Oo6sa3amenvnasn yacmo
IIpu BoInoO/IHeHMHU 3a1aHuil 1-3 3anuuIMTe X0/ pelieHUs] U MOJY4YeHHbIN OTBET.

[E—

. (1 6amn) Haligure xopeHs ypasHenus 3 =09,
84

510g57 :

[\

. (1 6amn) Halinure 3HaueHUE BBIpAKEHUS

W

. (1 6amn) HlapukoBas pyudka ctout 20 pyo6seii. Kakoe HanbosbIiee YMCIO TaKUX pydek
MOKHO OyneT KynuTh Ha 500 pyOseit mociie noBeleHus nensl Ha 10%?

IIpu BbINOJIHEHUN 3aJaHNH 4-7 3aNIUIIATE MOJYYEeHHbI 0TBET.

N

. (1 6amn) Ha pucynke (cMm. Huxe) n3oopaxet rpapuk GyHKIuN y =/f (x), ONpEJECICHHON Ha
untepBaie (-1; 12). Onpenenure KOIMYECTBO LENBIX TOYEK, B KOTOPBIX MPOU3BOAHAS
GYHKIIUKA TIOJIOKHUTEIBHA.

. (1 6amn) Onpenenute HauMeHbIllee U HauOoOJbIee 3HAUYCHHUS (YHKIUH.

. (1 6ann) Ilpu xakux 3HaueHusx x, flx) >0.

. (1 6ann) Ilpu kakux 3HaueHus1x x, flx) <O0.

~N O\ WD

y=Ax) |

/

/

IIpu BhInoIHeHNH 3aaHNi 8-12 yKaKuTe X0 pellieHUsl ¥ 3aNUIINTe MOJTyYeHHbI 0TBeT.

o . 5
8. (1 6amn) Haliqure 3HA4YEHUE COS 0., €CIIM U3BECTHO, UTO SiN O = R €1 YETBEPTH.

9. (1 6ann) Pemuth ypaBHeHHE sin(x +.7) =cos(- %) .

10. (1 6amn) Pemmmre ypaBuenue [g(x +3)=2[g5.

11. (1 6amn) B Tabnwuie ykazaHbl CpeiHHE IICHBI (B pyOJIsiX) HA HEKOTOPhIE OCHOBHBIE
IPOJYKTHI NMUTaHUs B TpEX ropogax Poccuu (mo manubim Ha Havano 2010 roga)

HaumenoBanue npoaykra benropon | pocnasnb Boponex
[Tmenunynbii x51€6 (0aTOH) 11 15 14
Momnoko (1 autp) 23 26 20
Kaprodens (1 kr) 10 9 13
Crip (1 kr) 205 240 270




['oBsimuHa (1 k) 240 230 240
IToaconneunoe macyo (1 nutp) 44 58 52

Omnpenenure, B KAKOM U3 3THX TOPOJIOB OKAXKETCS CAaMbIM JICIIEBBIM CIICIYIOMUN HAOOp
POAYKTOB: 3 71 MOJIOKa, | KT TOBSIIMHEL, | JT TOJICOTHEYHOTO Macia. B oTBeT 3amumuTe
CTOMMOCTB JJAHHOT'O Habopa MPOIYKTOB B 3TOM Tropojie (B pyosrsix).

12. (1 6amn) B tpeyronbuuke ABC AC =BC, AB =32, cos A= % . Harinure BwIcOTY CH.
IIpu BbInoJTHeHuM 3aganni 13 - 18 3anummnTe X04 pemieHns U MOJY4YeHHbIH OTBET.

13. ( 1 6amr) HaiinuTte 3Ha4eHUE BBIpaKeHHs 67" 623 |
1lx - 12

14. (1 6amn) Halinure KOpeHb ypaBHEHUS ~ = 4

15. (16ann) IpssMOyToNbHBIN TapaJIJICICTUIIE] OTTUCAH OKOJIO
IWINH]IPA, PaInyC OCHOBAHUS U BHICOTA KOTOPOTO PaBHHI 1.
Haiinure 00beM mapasienenumnesa.

16. (1 6amn) Teno ABUKETCSI MO MPSMOM TaK, YTO PACCTOSIHUE S OT HAYAJIbHOU TOYKH
M3MEHSETCA 110 3aKoHy S =+ 0,57 (M), rje ¢ - BpeMs JBHKEHHUS B CEKYHIax.
Haiinure ckopocTh Tena depe3 4 ¢ mocie Havana JBUKCHHSL.

17. (1 6amnn) Pemuth ypaBHeHHe 2cos” x - cosx- 1 =0,

|
18. (1 Gamn) Pemure HEpaBeHCTBO 2714275 (9)2+x'

ﬂonwmumeﬂbmm yacmo

IIpu BbInoOJIHeHUM 3agaHui 19 - 22 3anuumuTe X0 pelieHHus U MOJYYEeHHbIN 0TBeT.

19.(3 6anna) Haiigute HanMeHbIlee 3HaUeHUE QYHKIUU » =6 cosx +11x+7 Ha oTpe3ke

o]

x+4y =16

20.(3 6amna) Pemute cuctemy ypaBHEHUH {log ) Zlog. (4x +4)°

21 .(3 6anna) PaBHOOOYHAs Tpamenus C OCHOBaHUAMH 12 ¢cM U 28 CM U BBICOTOM 6 CM B TIEPBBIi
pa3 BpalaeTcsi OKOJIO MEHBIIIETO OCHOBAHMSI, @ BO BTOPOU — OKOJI0 Oosbiero. CpaBHHUTE
IJIOIA/IA TIOBEPXHOCTEW TEJ BPALCHUS.

22.(3 6anna) Halimute Bce pemieHusi ypaBHEHHs cos2x +sin

VKaKUTe KOPHH, IPUHAUISKALIHE OTPE3KY |- 773 7] .

2x+cosx =0.

OTBeTHI K KOHTPOJILHOM padoTe

| 1 BapuaHT | 2 BapHMaHT | 3 BapuaHT | 4 BapuaHT




1 x =-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 8 yiakoHOB 23 TeTpaau 20 TeTpaneu 22 TeTpaau
4 4 TOYKH 6 Touek 5 Touek 5 Touek
5 YHan6: 4,5, YHauM = '3,3 YHaMGZ 3, YHanM = '3,5 YHau6: 4, YHal/lM = '3,2 YHan6: 3,3, YHal/IM =-
3
6 X x €[-2:2]0[6:7) X x €(- 2] U [4:8]
E(-6:-4]U[-2:2] U (- 10;- 8] U[-2:2)

7| x €[-4:-21U[2:6] x €(-7:;-2]U[2:6] x €(-8:-2] x €[2:4] U [B:12)
8 sin & :72\5 cos« => sin e =0.8 cos o =- 12

3 3 13
9 x :iz— £+2.7m,n el x=-1)" L £+Jm,n g x =i£— £+2;m,n g x=(-1)”" . T +

6 2 6 2 6
1 0,2 -7 -1 22
0
1 184900 TriC. pyo. 213750 toIC. pyo. 381 py6 352 pyO0.
1
1 6 4 12 12
2
1 256 243 256 216
3
1 4n-9 3u2 3ul 4n3
4
1 1 5 864 4
5
1 4 cekyHIbI 2 CceKyH/bl Im/c 5Mm/c
6
1 x =- £+2.7mn€Z x:O+Jm,n€Z =" 2 x:()+2_7ln;
7 2 x :iz—jr +2an,n <
x=(-1) £+.7m,n€1 3
6

1 x=2 x<l1 x =3 A
8
1 21 9 10 13
9
2 x=1y=2 x=1y=0 x=T,y=1 x=0;y=4
0
2 138w cm? 2247w cm?® Ha 256m cm’ Ha 1927 cm?
1
2 O;Z;IE;ZJ"Z’ if;O 0;3;3—ﬂ if;m
o) 2 2 2 2

3. Kpurepuu oueHuBaHus

TpeboBaHus K BBIOJHEHUIO 3aJJaHUN HK3aMEHAITMOHHOUN paOOThI:

v’ U3 IPEICTAaBIEHHOrO PENIEHHs OHATEH X0 PACCYKACHUM 00yUarOLIerocs;




X04 peuiCHusA OBLI MaTEMaTUUECKH I'paMOTHBIM;
HpC}ICT&BJ’IGHHBIﬁ OTBET ObLI IIpaBUJIbHBIM,

RS

METOJ U (popMa ONUCaHMsI pEICHUs 3a/1a4l MOTYT ObITh IPOU3BOJIBHBIMY;
V' BBINIOJIHEHHUE KAKIOTO U3 3aaHuii OIIEHMBACTCS B Oaliax.

3a MpaBUJIBHOE BBIIIOJIHEHHE JO0Oro 3aJaHus H3 00s13aTeJbHOM YacTH O0O0ydyaroluics
nosiyqaet oauH Oasul. Ilpu BhIMOIHEHUM 3a7aHUsl U3 00S3aTENBHOW YACTH, € HEOOXOIUMO
MPUBECTU KPaTKOE pELIEHUE, 3a HEMOJHOE pelleHUe 3aJaHus (BBIYUCIMTENbHAs OIINOKa,
OMHUCKa) MOXXHO BbicTaBUThH 0,5 Oama. Eciu oOywaromuiicss mMpUBOJUT HEBEPHOE PEIICHHE,
HEBEPHBIN OTBET WJIM HE MPUBOJUT HUKAKOTO OTBETa, OH nosyyaeT 0 6aios.

[Ipu BbIIOMHEHUM  J1HOOOTO 3aJaHUs JOTOJIHUTEIbHON YaCTH  UCIOJb3YIOTCS
CJIEYIOIME KPUTEPUN OLIEHKU 3aJIaHUM:

basbl Kpurepuu oieHK BHINOJHEHHOTO 3aJaHUSA
3 Havimen mpaBuiIbHBIM XOJ pPELICHUs, BCE €r0 ILIard BBINOJHEHBI BEPHO U
MOJTYy4€H MPABUIbHBINA OTBET.
) [IpuBeneHo BepHOE pellieHHWEe, HO JOMyIIeHa BBIYHCIWTEIbHAS OIIMOKA WU
OMUCKA, MPU 3TOM MOXKET OBITh MOJy4YeH HEBEPHBINA OTBET
; Pemenne HauaTo JOTMYECKH BEPHO, HO JOMYIIEHA OmHUOKa, MO0 pelleHne He
JIOBEJICHO /10 KOHIIA, IIPU 3TOM OTBET HEBEPHBIN WJIM OTCYTCTBYET.
0 HeBepHoe pelienne, HEBEpHBIN OTBET UM OTCYTCTBUE PELICHUS.
3anganus baubr [Tpumeuanue
1-18 18 Kax bl npaBmiibHbIN OTBET 1 Gasn
19 - 22 12 Kax1ip1il mpaBuIbHBIN OTBET 3 Oaia

MakcuManbhbiii 6asi 3a padboty — 30 6asioB

IlIkana nepesooa 6annoe 6 OmmemKu o NAMUOALTILHOU cUcCmeMme



YucJi10 021108, HEOOX0AMMOE ISl T1OJTyYCHU S
OTMETKH
OT1merka - _
9KOHOMUYECKULL MmexHu4ecKull
npoghuib npoghuib
«3»
9-14 9-16
(YIOBJIETBOPUTEIHHO)
15-21
HE MEHEE OJTHOTO
«4» (xoporo) ( A 17-21
3a/IaHus U3
JOTIOJTHUTEJIbHOW YacTH)
oomee 21
HE MEHEE JIBYX 3aIaHUMN
«5» (0TIIUYHO) ( AABYR Salat oonee 21
U3 JOTIOJTHUTEIBHON
4acTH)
Kpurepuu omudok
m K rpyObiM  ommOKaM OTHOCSTCS OIIMOKH, KOTOpbIE OOHApPYKHUBAIOT

HE3HaHWE OOyJaroIMMUCS (GOPMYJ, TIPABWI, OCHOBHBIX CBOMCTB, TEOpEM U HEyMEHHUE
UX MPUMEHSTH, HE3HAHWE MPUEMOB PEIICHHS 3a]a4, pACCMaTPUBAEMbIX B yUeOHUKAX, a
TAK)K€ BBIYMCIIUTEILHBIC OITUOKH, €CJIM OHU HE SBJISIOTCS OMUCKOM;

G K HerpyﬁbIM OIIMOKaM OTHOCATCS: IMOTEPA KOpPpHA HIHW COXPAHCHHEC B
OTBCTC IMOCTOPOHHCTO KOPHA, OT6paCBIBaHI/IG 0e3 00BsICHCHHI OJHOI'O M3 HHUX.

= K He04YeTaM OTHOCSITCSI:  HEpPAllMOHAJIBHOE PELICHUE, OIUCKH,
HEJIOCTATOYHOCTh WJIM OTCYTCTBHE MOSICHEHU, 0OOCHOBAHUN B PEIICHUSIX.

OuneHkKa yCTHBIX OTBETOB

OTBeT OIICHUBACTCS OMMEmKOU «5», eCT 00yUarOIIUACS

MOJIHO PAaCKphUI COJIEp’)KaHUe MaTepuaia B oObeMe, MPEAyCMOTPEHHOM MPOTrpaMMOM U
y4€OHUKOM,

W3JIOKWI ~ MaTepuall  I'PaMOTHBIM  A3BIKOM B ONPEAECIECHHOW  JIOTMYECKOM
MOCIEIOBATEILHOCTH, TOUHO UCIIOJIb3YSI MATEMAaTUUECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY;

MPaBUJIBHO BBIIIOJIHWII PUCYHKH, YEPTEXKH, TPAPUKH, COMYTCTBYIOIIHUE OTBETY;

MoKazaJl YMEHHE WUIIOCTPUPOBATh  TEOPETHYECKHE  TOJOXKEHUS  KOHKPETHBIMU
npuMepaMH, TPUMEHATh WX B HOBOW CHUTyallUd MPU BBINOJHEHUHU MPAKTUYECKOTO
3aJIaHus;

IIPOJIEMOHCTPUPOBAJI  YCBOCHHME PAHEE MU3YYEHHBIX CONYTCTBYIOIIMX  BOIPOCOB,
c(hOpPMHPOBAHHOCTh U YCTOMYMBOCTb UCHOJIB3YEMBIX IPU OTPAOOTKE YMEHUI U HABBIKOB;



® OTBEYAJl CAMOCTOSATEIBLHO Oe3 HaBOIAIIHNX BOIIPOCOB IIPCIIOAaBaTCIIA. Bo3moxxHBI OoJdHa -
ABC HCTOYHOCTH IIPU OCBCIICHHUN BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPLBIC
06yanOIHHfICH JICTKO HUCIIPpABUI 110 3aMCYAHUIO IIPCTIOaBaTCIIA.

OTBeT OIlCHMBACTCS OTMETKOM «4», €Clu OH YJOBJIETBOPSET B OCHOBHOM TPEOOBAHMSIM
Ha OLEHKY «5», HO IPU 3TOM UMEET OAUH U3 HEJIOCTATKOB:

® B M3JI0KECHHUU JOIYIICHBI HEOOJBIINE MPOOEbl, HE HCKA3UBIINE MaTEMaTHYCCKOE
CoJIepyKaHHE OTBETA;

® JIONMYIICHBI OJWH — JBa HEIOYeTa IMPH OCBEHICHHUH OCHOBHOTO COJICP)KAaHHS OTBETA,
UCITpaBJICHHBIC 110 3aMEUaHUIO MPEIO aBaTeIIs;

® JONyHICHBI ommubOKka wiH Ooee ABYX HCAOYCTOB IIpU OCBCHICHHUN BTOPOCTCIICHHBLIX
BOITPOCOB MJIM B BBIKJIAJKaX, JICTKO UCITPABJICHHBIC 110 3aMCUYAHHUIO ITPCIIOAaBaATCIIA.

OtmeTka «3» CTaBUTCS B CIEIYIOMIUX CIydasiX:

® HEMOJHO WJIM HEIOCJIEI0BAaTeILHO PACKPBITO COJCP)KaHWE MaTepHaia, HO IIOKa3aHO
oOIee MOHUMAHWE BOMPOCAa W TPOJESMOHCTPUPOBAHBI yMEHHS, JIOCTATOYHBIC IS
JTANTbHEHIIET0 YCBOSHUS MPOrpaMMHOr0 Martepuaina (ompeneicHHbie «TpeboBaHUsSIMU K
MaTeMaTH4YECKON MOJATOTOBKE O0YUaIOIINXCSI»);

® HMMCJIHCH 3aTPYIAHCHUS WU JOIIYIICHBI OIMOKHU B OIIpCACICHUHA HOHHTHﬁ, HCIIOJIb30BaHHUHN
MaTEeMaTHUYECKOM TCPMHUHOJIOTHUHU, UYCPTCIKAX, BBIKJIaJKax, HCIIPABJICHHBIC  IIOCJIC
HCCKOJIBKHUX HABOJAIINX BOIIPOCOB IIPCIIOAABATCIIA;

e oOydyaromuiici  HE CIpaBWICI C NPUMEHEHHEM TEOPMU B HOBOW CHUTyallud TpH
BBITIOJTHEHUU TMPAKTUYECKOTO 3aJIaHUs, HO BBIMIOJTHUI 3aJlaHusl 00s13aTEILHOTO YPOBHS
CJIOKHOCTH IO JJAHHOH TEeME;

® [IpU 3HAHUHU TCOPETHUYECCKOIO MaTepHala BBIABJICHA HEAOCTATOYHAs C(bOpMI/IpOBaHHOCTB
OCHOBHBIX YMCHI/Iﬁ K HAaBBIKOB.

OTMeTKa «2)» CTaBUTCS B CICAYIOUIMX CIydasx:
® HE PacKPBITO OCHOBHOE COJCpKaHNE yIeOHOTO MaTepHaa;
e OoO0OHapy)XECHO HE3HAHHWE WM HEIMOHMMaHWEe oOydJaromuMcs OoJblled WM Haubolee
BOKHOW 4acTH y4eOHOro MaTepuaa;

® JONyIIEHbl OMMOKKA B OINpPENEICHUM MOHITUH, MPU HCHOJIb30BAaHUM MaTeMaTHYECKON
TEPMUHOJIOTHHM, B PHUCYHKAX, 4YepTekax WM rpadukax, B BBIKJIAJKaX, KOTOpPbIE HE
VICIIPABJICHBI MTOCJIE HECKOJIBKUX HABOJALIMX BOIIPOCOB MPETO1aBaTENS.

OtMmerka «1» CTaBHUTC, CCIIN:



 o0yyarommiics 0OHapY>KUJI MOJIHOE HE3HAHHE U HEMOHUMaHHUE U3y4aeMoro y4eOHOoro
MaTepuaia Ui He CMOT OTBETUTh HU Ha OJMH U3 MOCTaBJICHHBIX BOIIPOCOB MO
U3y4yaeMoOMy MaTepuaiy.



	ПО УЧЕБНОЙ ДИСЦИПЛИНЕ
	Свойства функций и их графики.

		ФГБОУ ВО "БГТУ"
	2023-10-13T11:01:25+0300
	Брянск
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "БРЯНСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ"
	Подпись документа




