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PaGouass mporpamma mno marematuke s 10 KJacca cocTaBieHa Ha OCHOBE NPHUMEPHOM
ITporpamMmMbl OCHOBHOTO 001Iero oOpazoBaHus 1o anredpe, aBropckoil IIporpammer mo anredpe T.51.
Bypmuctposoii (M.: IlpocBemenue, 2019) k yuebnuxky KO.M. Konsrun wu ap. (M.: IlpocBemenue,
2019),raxxe aBropckoil IIporpammsel o reometpun T.5. Bypmuctposoii (M.: IIpocsewmenue, 2019) k
yueonuky JI.C. Atanacsa u np. (M.: [Ipocsemenue, 2019).

PabGouas mporpaMma OpHEHTHpPOBaHa Ha HCIOJb30BaHHME ydeOHMKa:Anrebpa U Havaia
MaTeMaThu4ecKoro aHanmsa. YueOHuk s 10 kimacca oOrieoOpa3oBaTebHBIX OpraHU3anyii: 0a30BbINA U
yrinyonéunbiii yposHu. / Komsrun F0.M., Tkauésa M.B., ®énoposa H.E. u ap./ - M.: [IpocBeuienue,
2019, Takxe opueHTHpOBaHAHA UCIOJIb30BaHue yueOHuka: ['eomerpus. 10 -11 kmaccel: YueOHUK miist
001e00pa30BaTEeNbHBIX YUpEeKIeHUN: 0a30Bblii U npoduibHbiii ypoBau / JI.C. AranacsH, B.O.
byry3os, C.b. Kagomies u ap./ — 7-e uzn. — M. [Ipocsemenue, 2019.

IInanupyemMble pe3yJbTaTbl OCBOCHHS COAEPKAHUS Kypca MaTeMAaTHKH:

JIM4HOCTHBIE Pe3yJIbTATHI:
* pa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYyJIbTYpbl pEYH, CIIOCOOHOCTH K
YMCTBEHHOMY DKCIEPUMEHTY;
* (OpMHpOBaHUE y YYAIIUXCS WHTEIUICKTYaJbHOW YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MpeoOAO0JICHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BLITCKAIOIIUX U3 06LIIICHHOFO OIIbITA,
* BOCIHTaHUE KayeCTB JINYHOCTH, OOECICUMBAIOIINX COIMAIBHYIO MOOWIBHOCTH, CIIOCOOHOCTB
MNPpUHHUMATh CaMOCTOATCIIbHBIC PCIHICHUAA,
* (opmupoBaHHEe Ka4ecTB MBIIUICHHS, HEOOXOMUMBIX JUIS aJaNTallid B COBPEMECHHOM
MH(POPMAIIMOHHOM OOIIECTBE;
* pa3BUTHE UHTEPECa K MATEMAaTHYECKOMY TBOPYECTBY U MATEMAaTHUECKUX CIIOCOOHOCTEI;
MeTanpeaMeTHble pe3yJbTaThl:
* (opmmpoBaHHE MpPEACTABICHHH O MaTeMaTHKE KaK YacTH OOIICYeNIOBEYECKON KYIBTYpBI, O
SHAYMMOCTU MATCMATHUKU B Pa3BUTHU LIUBUIIU3AalIUU U COBPCMCHHOTO OGH_IGCTBa;
* pa3BHTHE TMPEACTABICHHH O MaTeMaTUKe Kak (OpMe OIHCaHWUS M METOJAe MO3HAHUS
JNCUCTBUTENIFPHOCTH, CO3JaHME yCJIOBUM  Jiusi  OpUOOpEeTeHUs TEepBOHAYAIBHOIO  OIBITA
MaTeMaTHYeCKOr0 MOJICITHPOBAHUS;
* (opmMupoBaHHE OOIIMX CIOCOOOB MHTEIJICKTYAIbHON JESITEIbHOCTH, XapaKTePHBIX s
MaTeMaTHKHU ¥ SIBJSIFOLIMXCSl OCHOBOH IMO3HABATENBFHOM KYJIBTYPBI, 3HAYMMOH JUTS Pa3IMYIHBIX chep
YeJIOBEUECKOM JICSITEIbHOCTH;

IIpenmeTHbIe pe3yabTaThl:

Mopnyab «Anredopa u HayajIa MATEMaTHYECKOT0 AHAJIHM32)
Yucia 1 BeJIMYMHBI
Yuawuiica nayuumcea:
ONEepUpPOBaTh MOHSITHEM paJWaHHas Mepa YIJa, BBINOJHATH MpeoOpa3oBaHUs paguaHHOW Mepbl B
I'pagyCHYIO U TpajlyCHOH Mepbl B paJuaHHYIO;
ONEpPUPOBATh TOHATUEM KOMIUIEKCHOTO YKCJIA, BBINOJIHATH apupMETHUYECKHe OIepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU;
n300pakaTh KOMIUIEKCHBIEC YHCIIa HA KOMIUIEKCHOM TUIOCKOCTH, HAXOAUTh KOMIUIEKCHYIO KOOPAUHATY
qucia.
Yuawuiica nonyuum eozmorcnocme:
HCIOJIb30BaTh Pa3IMYHbIE MEpbl U3MEPEHMS YIVIOB IIPU PELICHUHM I'€OMETPUUECKHX 3a7ad, a TaKXKe
3aJ1a4 U3 CMEKHBIX JUCIMILINH;
MPUMEHSATh KOMIUIEKCHBIC YHCIIA ISl PEIICHUs anre0pandeckux ypaBHEHHH
Boipakenus



Yuawuiica nayuumcea:

ONEPUPOBATH MOHSITUEM KOPHS N —OW CTENEHH, CTENEHH C PalMOHAJbHBIM IOKa3aTesieM, CTEIEHH C
JNeHCTBUTENBLHBIM MTOKa3aTenem, Jorapudma;

MPUMEHSATh TOHSATHUS KOPHS N-OM CTENEHU, CTENEHU C PAlMOHAIBHBIM IIOKA3aTesieM, CTEIEHH C
JIEHCTBUTENBHBIM MTOKa3aTeseM, Jorapudma u uX CBONCTBA B BBIYUCIICHUSAX U MPU PEIICHUH 3a/1a4;
BBITIOJIHTh TOXKJIECTBEHHBIC TPEOOpPA30BaHUs BBIPAXKEHUHN, COACpPKAIIUX KOPEHb N-OM CTEIEHH,
CTETICHH C PAllMOHAIBHBIM IMOKa3aTelleM, CTENEHb C ICHCTBUTEIBHBIM TIOKa3aTeNIeM, JIOTapupM;
ONEPUPOBATh TMOHATHUSMH KOCHUHYC, CHHYC, TaHI€HC, KOTAaHI€HC yrIJjla IOBOpPOTa, ApPKKOCHHYC,
apKCUHYC, APKTaHT€HC U apKKOTaHT€HC;

BBITIOJTHSITH TOXKJIECTBEHHBIE TTPEOOPa30BaHUsI TPUTOHOMETPUICCKUX BBIPAKEHUN.

Yuawuiica nonyuum eozmoscnocma:

BBITIOJIHSITh MHOTOIIIATOBBIE MPEOOPa30BaHUsl BBIPAKECHUN, MPUMEHsISI MIUPOKUH HAa0Op CIOCOOOB U
MIPUEMOB;

MIPUMEHATHh TOXICCTBEHHBIE TPEOOPa30BaHUS BBIPAKEHUW IS PEIICHHUS 3a]ad M3 Pa3IndHBIX
pa3zenoB Kypca.

YpaBHeHUS M HEPABEHCTBA

Yuawuiica nayuumcsa:

peliaTh UppanUOHAIBHBIC, TPUTOHOMETPUIECKHE, MOKA3aTeNbHbIC W JIOTAPU(PMUICCKIE ypaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI;

peniath anredpanvdeckue ypaBHEHHsI HA MHOKECTBE KOMIUIEKCHBIX YHCET,

MOHMMATh YpaBHEHHE KaK BaXXHEHIIYI0O MaTeMaTHYeCKyl0 MOJEeNb [JIsl OMUCAaHUS M H3Y4YCHHS
Pa3HOOOPa3HBIX peaTbHBIX CUTYAIIH, PEIIaTh TEKCTOBHIE 331aUl AIreOpanvIeCcKiM METOI0M;
MPUMEHSTH rpapuuecKre IpeICTaBICHUS sl UCCIeI0BAaHUSI ypaBHEHUIA;

Yuawuiica nonyuum eozmoscnocma:

OBJIAJIETh MpPUEMAMU pPEILIECHUS ypaBHEHUI, HEPAaBEHCTB M CUCTEM YpaBHEHUIl; MPUMEHATH ammapar
YpaBHEHHI JUTS PEIICHUS Pa3HOOOPA3HBIX 33a/1a4 U3 MATEeMAaTUKH, CMEXHBIX MIPEIMETOB, MPAKTUKH,
MpPUMEHTh Tpaduyeckue NPEACTaBICHUS M HCCIENOBAaHUS YpaBHEHUH, HEPaBEHCTB, CHCTEM
YpaBHEHHUI, COJIEPKAIINX MTaPaAMETPHI.

DOYyHKIUHA

Yuawuiica nayuumcea:

MOHMMAThb ¥ HCIOJIb30BaTh (YHKIMOHAJIbHBIC TOHATHUS, A3BIK (TEPMHUHBI, CHMBOJHYECKHE
0003HAYCHNUS);

BBITIOJTHSITH TIOCTPOCHHUE TPaAQUKOB QYHKITHHA C TIOMOIIBIO TEOMETPUICCKUX TTPEoOpa30BaHuU;
BBITIONHATh MOCTPOCHHE TpaduKOB BUIA , CTENECHHBIX, TPUTOHOMETPHUYECKHUX, OOpaTHBIX
TPUTOHOMETPUUECKHX, IOKA3aTENbHBIX U JIOTapUPMUUECKUX (DYHKIUH;

UCCIIEIOBATh CBOMCTBA (DYHKITHIA;

MOHUMATh (PYHKIHIO KaK BaKHEHIITYI0O MATEMaTUYECKYIO MOJIENb JIJIsl OMCAHUS MIPOLIECCOB U SIBJICHUIM
OKPY)KAIOIIET0 MHpA, NPUMEHATh (PYHKIMOHAIBHBIN S3bIK Ui ONUCAHHWS M HCCIEIOBaHUS
3aBUCUMOCTEHN MKy HPU3MUYECKUMH BETUYUHAMHU.

Yuawuiica nonyuum eozmosrcnocma:

MPOBOANTHL HCCIICIOBAHUSA, CBSI3aHHBIE C M3yYEHUEM CBOMCTB (yHKUMNA, B TOM 4YHCIE C
HCII0JIb30BAaHUEM KOMIIBIOTEPA;

UCIOJIb30BaTh (DYHKUMOHANbHBIE TMPEICTABICHUS U CBOMCTBA (QYHKUMM IS peleHus 3ajad U3
Pa3IMYHBIX Pa3AesiOB Kypca MAaTeMAaTHKH.

Moayasb «I'eomerpus»
Yuawuiica nayuumcea:

ONEpUPOBATh MOHATHAMH: TOYKA, IMpsAMas, IUIOCKOCTb B IPOCTPAHCTBE, MAPAJUIEIBHOCTD,
MEPIEHIUKYIISIPHOCTD MIPSAMBIX U IIJIOCKOCTEM;



pacro3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB  (IIpU3Ma, MNHUPaMUAA, HPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);

n300pakaTh reoMeTpu4ecKrue (PUTyphl C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB;

U3BJICKaTh HMH(OPMAILMI0 O NPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (PUIypax, NPEACTaBICHHYIO Ha
yepTexKax;

IpUMEHATh TeopeMy IIudaropa npu BEIUNCIEHUH 37IEMEHTOB CTEPEOMETPUUECKUX UTYP;

HaXOJUTh OOBEMBI M IUIOMIAJM MOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C IPUMEHEHHEM
(opmyu;

pacro3HaBaTh Teja BpalleHUs: KOHYC, HIWIHHID, cepy, 1map;

BBIUUCIIATE O0BEMBI M IUIOIIAAM MOBEPXHOCTEH MPOCTEHIIMX MHOTOIPAaHHMKOB M TE€JN BpALICHUS C
MOMOIIBIO (hOpMYTT;

OIIEpPUPOBATH MOHATHEM JAEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE;

HaXOJUTh KOOPAMHATHI BEPIIUH Ky0a U MPSMOYTOJIBHOTO MapauIesenuneaa;

3HaTh NPUMEPbl MATEMaTHUECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMHPHOMN
HCTOpPHUEH;

IIOHUMAaTh POJIb MAaTEMATUKHU B pa3BuTuu Poccuu.

B noBcegHeBHOI *KM3HM ¥ IPU U3YYEHHUH JPYTUX MpPeaMeTOB:

COOTHOCHUTB a0CTPaKTHBIE T€OMETPUUYECKHUE MOHATHUS U (PAKTHI C PeaTbHBIMH KU3HEHHBIMU 00bEKTaMHU
U CUTYallusIMU;

UCIOJb30BAaTh CBOWCTBA IPOCTPAHCTBEHHBIX TIE€OMTpPUUYECKUX (uUryp Uil peleHus 3ajgad
MPAaKTUYECKOTO COAEPIKaHUS;

COOTHOCHTB IUIOIIAH IOBEPXHOCTEH TeJ OAMHAKOBOM (POPMBI Pa3IMUHOIO Pa3Mepa;

oLeHUBaTh (OpMY MPaBUIBHOTO MHOTOIPAaHHHMKA IIOCJIE CIWJIOB, CPEe30B M T. M. (ONpenessiTh
KOJINYECTBO BEPILUH, pEOep U IpaHell MOIy4EHHBIX MHOTOTPDAHHUKOB).

Yuawuiica nonyuum eozmorcnocme:

MPUMEHSITH JUISl PEIICHUs 3a/1ad reOMeTpUIeckre (PaKThl, €CIIM €CIIU YCIOBUS MPUMEHEHHUS 3a/IaHbl B
SIBHOU (hopme;

pemiaTh 3aa4i Ha HaX0X/IEHUE TeOMETPUICCKUX BETUYHH 110 00pas3iiaM Uil alrOpUTMaM;

nenath (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIIE PUCOBATHb BH]I
CBEpXY, COOKY, CTPOUTH CEYCHHSI MHOTOTPaHHUKOB;

U3BJIEKaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HMH(OpPMAIMIO O TeOMETpUYECKUX (Qurypax,
MPEJICTABICHHYIO HA YePTEKaX;

MPUMEHSTh reoMeTpuueckue (akThl IS pelIeHUs 3aJa4, B TOM YHCJIe, IPEANoaraoniie HeCKOIbKO
I1aroB PeIICHHUS,

OIHCHIBATh B3aMMHOE PACIOJI0KEHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

(bopMynMpoOBaTH CBOMCTBA U IPU3HAKU QUTYD;

JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKIACHHUS;

3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEMEe KOOPMHAT;

BJIaJIeTh CTaHJAPTHOM  KiaccupuKalueld MNpoCTpaHCTBEHHbIX Guryp (mupamuga, mpuszMa,
napajuieJenumnen);

UCIIOJIb30BaTh CBOMCTBA T'€OMETpUYECKUX (GUTYp AJS pelleHusl 3aj1ad MPaKTUYeCKOTo XapakTepa U
3a/1a4 U3 IPyrux obracTei 3HaAHUI;

peliath npocTeiire 3a1auy BBeIeHUEM BEKTOPHOTO Oasuca.



Conepxanue yueOHoro npeamera «MaremMaTuka
10 k1., 2044yaca (6 yacoB B Hexe 110 34 y4eOHbIX He/leJIH)

Moovyab «Ancedbpa u nauaia MamemamuyecKo2o anaaiu3ay

I'nasa I. Aareopa 7-9 kinaccoB (moBroperue) (94)

I'napa II. Jdeaumocthb unces (114)
Heab- dopMupoBaHue MpeACTaBICHUHN O JEIUMOCTH YUCIA, YACTHOM OT JIEICHHUS, B3AUMHO TPOCTHIX
YuCiIax, HauOOJBIIIEM OOIIEeM JeNuTeNe, CBOMCTBAX JACIMMOCTH YHCelN, GopMynax IEI0YUCICHHBIX
pelIeHHid, O YHCIax, CPaBHUMBIX IO MOAYNI0; (OPMHUPOBAHHE YMEHHH NPUMEHSATh MPU3HAKH
JIETMMOCTH B 3aJ]a4ax Ha JJOKa3aTeIbCTBO

[TpyuMeHATH CBOMCTBA CyMMBI, PA3HOCTH W IPOU3BEIEHUS YHUCEN NPU penieHuH 3anad. Haxonuts
OCTaTKHU OT JEJIEHUS PA3JIMYHBIX YMCJIOBBIX BBIPAKEHUH (B YaCTHOCTH, CTENEHEW) Ha HaTypajbHbIC
yucia. Jloka3biBaTh CBOMCTBA JEIMMOCTH Ha 3 U Ha 9. JleMOHCTpHUpOBaTh NIPUMEHEHHUE TPU3HAKOB
U CBOMCTB JEIUMOCTH IpU pemieHud 3anad. OOBSCHATH CMBICI TMOHITHUS «CPABHEHUE» U TEOPHUHU
cpaBHeHui. [IpuBoauTh mnpHUMEpPbl NPUMEHEHHs CBOMCTB CpPAaBHEHUM IIpU pELICHUM 3a1a4 Ha
AenuMocTh. Vcnonb30BaTh NpH pelIeHUH 337a4d U3Y4YEeHHBIE CIIOCOOBI PEIIeHUs] YpaBHEHUI MepBOi U
BTOPOU
CTETICHH C ABYMsS HEU3BECTHBIMU B LIEJIBIX YHCIIAX.

I'nasa III. MHuoro4wiensnl. Ajreopandeckue ypaBHenusi (174)
Llesb — BbIpabOTaTh YMEHUE pelIaTh MPOCTEHIINE CUCTEMBI, COJIEpIKAIEe YPAaBHEHUE BTOPOM CTEIIEHN
C IByMs IICPEMEHHBIMU, U TEKCTOBBIE 3a/1a4y C IOMOIIBIO COCTABIICHUS TAKUX CHCTEM.

BremonusaTe nenenue yroiakoMm (mwim no cxeme ['opHepa) MHorowseHa. PackiapiBaTh MHOTOUIEH
Ha MHOXHTETH. OLEHUBATh YUCIIO KOPHEH 1e0ro aaredpanuyeckoro ypaBHeHuUs (He BBILIE YETBEPTON
crenenu). OnpenensaTe KpaTHOCTh KOPHEH MHOTOWICHA (HE BBIIIEC YETBEPTOUN CTECTICHHM ).

Hcnonp30BaTh yMEHHE JAEIUTb MHOTOWIEHBI C OCTAaTKOM JJIs BBIACJIEHUS LEJNOH 4YacTu
anrebpamdeckoid apobu. [IpumeHsTh paznuuHble NPUEMBI PEHICHHs LENbIX alredpanvdecKux
ypaBHeHHMI (HE BBIIIE YETBEPTOM CTEMEHM): MOAOOP LEIBIX KOPHEH; pa3lokeHHe Ha MHOXKUTEIN
(BKIIIOYAsT METOJ HEOTpPEACTIEHHBIX KO3(P(UIIMEHTOB); MOHMWKEHUE CTETICHH; TOJICTAaHOBKa (3amMeHa
nepeMeHHol). HaxoquTh 4nciioBble IPOMEXYTKH, COAEpKAIIE
KOpHHM anredpamdeckux ypaBHeHHU. CoueTaTb TOYHBIE U MPUOIMKEHHBIE METONbl AJI PEIICHUS
BOIIPOCOB O 4YHUCJIE KOpHEW ypaBHeHUs (Ha orpe3ke). [IpuMeHsSTh pa3nuyuHble CBOMCTBA pELICHUS
CUCTEM ypaBHEHMH, COJAEPKAILMX YPABHEHUS CTENIEHU BBIIIE BTOPOM, IS PEILICHU 3a1a4.

Bo3BoauTe ABywieH B HaTypanbHYIO creneHb. llonw3ysce TpeyrosnbHukoM Ilackans, HaxomuThb
OuHOMUaNbHbIe KOA(pGUIMEHTH. Perath TeKCTOBbIE 3a/ayd C MOMOIIBIO COCTaBJICHHS YpaBHEHHIA,
UHTEPIPETUPYSI PE3YNbTAT C YIETOM OTPAaHUUEHUI YCIOBUS 3a/1auM.

I'naBa IV. Ctenens ¢ eiicTBUTEILHBbIM NOKa3aTeseM (134)

Llesab — 06001UTH U CUCTEMATH3UPOBATh 3HAHUS O JCHCTBUTENBHBIX YUCIaX; c(hOpMUPOBATH MOHATHE
CTENIEHU C JCHCTBUTENBHBIM IOKa3aTeleM; HAay4YHUTh NPUMEHATh ONpPEAEICHUS apUPMETUYECKOTrO
KOpDHS M CTENEHHM; HAYYUTh MPHUMEHSATh CBOWCTBA apU(METHYECKOTO KOpPHS U CTENEHH NpHU
BBINOJIHEHUH BBIYMCIIEHUH U IPeoOpa30BaHUM BBIPAXKEHUI.

Haxomuth cymmy OeckoHEUHO yOBIBarOIIEH reoMeTpuueckoi nmporpeccuu. [lepeBoauTh 6€CKOHEUHYO
NEPUOINYECKYI0 JpoOb B OOBIKHOBEHHYIO ApoOb. [lpuBOAWMTH mpuMeEpbl (aBaTh OIpEacIICHUE)



apudmeTnyecKux KOpHEW HaTypanbHOU cTeneHu. [I0SACHATh Ha MpUMeEpax MOHITHE CTEIIEHU C JTHOOBIM
JNEWCTBUTENbHBIM TMOKa3zaTeneM. [IpuMeHsTh mpaBuia AEHCTBUU C paguKaiaMH, BBIPAXKECHUSIMU CO
CTCTICHSMH C palMOHANBHBIM TIOKa3zaTeneM (JIIoObIM  JEHCTBUTENBHBIM MOKa3zaTeiaeM) Tpu
BBIUHUCIICHUSIX U MPeoOpa3oBaHUAX BbIpakeHUH. JloKa3bIBaTh TOXKIECTBA, COJEPXKAIUE KOPEHb
HATypaJIbHON CTETICHH U CTENCHH C JIOOBIM JEHCTBUTENBHBIM MOKa3aTelleM, MPUMEHSS Pa3InyHbIe
crocoObl. [IpuMeHaTs yMeHust mpeoOpa3oBbIBATh BHIPAKEHUS U IOKA3bIBATh TOKIECTBA MIPU PELICHUN
3a7a4 IMOBBIIICHHOM CII0KHOCTH.

I'maBa V. Crenennas pynkuus (134)
Hear — OOCOOmMUTH M CHCTEMAaTU3UPOBATh 3HAHUS YYAIIUXCSA O CTEMEHHOW (YHKIMH, a TakkKe
MO3HAKOMUTHh UX C MHOTOOOpa3WeM CBOWCTB M IpaMKOB CTENEHHON (DYHKIIMM B 3aBUCHMOCTH OT
3HAYCHWM OCHOBAaHWH W TIOKa3aTeJed CTeMeHH; BbIpabOTaTh YMEHHWE  pemaTh NPOCTEHITNe
UppanroHaIbHbIe YPABHEHHUS M HEPABEHCTBA.

[To rpadukam creneHHBIX (QYHKIHNA (B 3aBUCHMOCTH OT IOKa3aTelsl CTENEHU) OMHCHIBATH HX
CBOMCTBAa (MOHOTOHHOCTb, OTPAHUYEHHOCTb, YETHOCTh, HEUETHOCTD). CTPOUTH CXeMaTUYecKu rpaduk
CTETIeHHON ()YHKIIMU B 3aBHCHMOCTH OT MPUHAAJIC)KHOCTH TOKA3aTelis CTENeHW (B aHATUTHYECKOU
3amucu paccMaTpuBaeMod (YHKIIMH) K OAHOMY M3 pacCMaTPUBAEMBIX YHCIOBBIX MHOXKECTB (IpH
MOKA3aTeNsIX, MPUHAISKAIINX MHOYKECTBY IEJIBIX YUCEII, IPH JIFOOBIX ACHCTBUTEIHHBIX MTOKA3ATEIISX )
u mepeunciath e€ cmoiicTBa Omnpenensath, sBiuseTcs U QyHKIUs obOpatumoil. Ctpouth Tpaduk
CIIO)KHOW (YHKIHH, APOOHO-pallMOHANBLHOW (YHKIIMU DIEMEHTApHBIMH MeTojgamu. [IpuBOAUTH
MPUMEPBI CTENEHHBIX (YHKIMHA (3alaHHBIX C TOMOIIBI0 (GopMynbl win Tpaduka), 00J1amaromux
3aJJaHHBIMH CBOWCTBaMHU (HAMpUMeEp, OTPAHMUEHHOCTH). Pa3bsICHATH CMBICH MEPEYHCIICHHBIX CBOMCTB.
AHanu3upoBaTh MoBeAeHHE (DYHKIMH Ha Pa3IUYHBIX y4yacTKax O0JIacTH oIpejesieHusl, CpaBHUBATH
CKOpOCTH Bo3pacTaHus (yObiBaHUs) (yHKOuHA. DOpMyTUpOBaTH OMpEACICHUs MEPEUYNCICHHBIX
cBoiicTB. Pacmo3HaBaTh paBHOCHIIbHBIE IpeoOpa3oBaHMs, MpPeoOpa3OBaHUs, NPUBOIAIINE K
YPaBHEHHIO-CIIEACTBHIO.

Pemars mnpocreiinie wuppanvoHaldbHbIE YypaBHEHUS, HUppalMOHAJIbHbIE HEPABEHCTBA U HUX
cucreMbl. Pacmo3nHaBaTh Trpaduku W CTpPOUTh TpapuKH CTEHNEHHBIX (YHKIMH, HCIOIB3YS
rpadonocTpouTeny, u3ydarb cBoicTBa (yHKIMN mo ux rpadukam. PopMyaupoBaTh THIOTE3BI O
KOJINYECTBE KOPHEU
YpaBHEHUH, COJAEpIKAIlUX CTENEHHble (YHKIMHU, U MPOBEPATh HUX. BBINONHATH mnpeoOpa3zoBaHUs
rpadUKOB CTENEHHBIX (PYHKIMIA: MapaJUIeNbHbIN MEePeHOC, PACTSKEHUEC)KATHE) BIOJIb OCH OpIAMHAT
(moctpoenue rpaduKOB ¢ MOIYISIMHU, IOCTPOCHHUE Tpaduka oOpaTHOM QYHKIINN).

[IpumeHsTH CBOHCTBA CTENEHHOW (YHKIMM TpU pPEIICHUHM NPUKIAJHBIX 337ad M 3a1ad
MTOBBIIIEHHOW CJI0KHOCTH.

I'nasa VI. Iloka3areabHast pynknusa (104)
e - MO3HAKOMUTH yUaIIUXCsl C MOKA3aTeIbHON (yHKIIMEH, ee cBoMcTBaMU U Tpaduxom. Hayduuts
pemarhs TOKa3aTelbHbIE YpaBHEHUS U HEPABEHCTBA, CHCTEMBI, COJEpKAIllMe TOKa3aTeIbHbBIE
YpaBHEHUS.

[lo rpadukam mokazarenbHOW (YHKIMK ONUCHIBAaTHh €€ CBOWCTBA (MOHOTOHHOCTb,
OTpaHUYEHHOCTH). [IpUBOANTE MIpUMEPHI TTOKa3aTeIbHON (QYHKIMH (3aJaHHOM C MOMOIIBbIO (HOPMYJIIBI
win Tpaduka), obmamaronieil 3aJaHHBIMUA CBONCTBaAMH (HANpUMEpP, OTPAHUYCHHOCTH). Pa3bsicHATH
CMBICJI TIE€PEUYUCIICHHBIX CBOWCTB. AHAIM3UPOBaTh MOBeAcHUE (YHKIMI Ha pa3iNYHbIX YdacTKax
o0yacTu ompeseNieHusl, CpaBHUBATh CKOPOCTH Bo3pacTaHus (yObiBaHus) GyHKIUH. DopMymupoBaTh
OlpesieNieHUs] TEepPEeuMCIeHHbIX CBOWCTB. PemaTh mpocTeiiliye MoKa3aTeabHbIE YpaBHEHHS,
HEpPAaBEHCTBA W WX CHUCTEMBL. PemiaTe MoKa3aTenbHBIE YypaBHEHUS METOJAMU pa3lIOKECHUS Ha
MHOKUTEJIM, CIHOCOOOM 3aMEHbl HEM3BECTHOTO, C HCIIOJIB30BAaHHEM CBOMCTB (DYHKLIHH, peuath
YpaBHEHHS, CBOJSIIUECS K KBaApPAaTHBIM, HpPpAMOHATBHBIM. PemaTh Moka3aTenbHBIC ypaBHEHUS,
MIPUMEHSIS] pa3IUYHBIE METObI.

Pacno3naBate rpagukd M CTPOMTH rpaduK  MOKa3zaTeNbHOW  (YHKIMM, HUCIONb3Ys
rpadorocTpouTeNnd, Hu3ydaTh CBOWCTBA (yHKIMKU 10 rpadukam. DPopMyIHpoBaTh TUIIOTE3BI O



KOJIMYECTBE KOpPHEH ypaBHEHUH, COAEpKAIUX TOKAa3aTeNbHYI0 (YHKIMIO, ¥ TMPOBEPATh HX.
BremmonasaTe  mpeoOpazoBanusi Tpaduka TOKa3aTeNbHOW (DYHKIIMU: TapauieIbHBI  TEpPEeHoC,
pacTsbkeHue (CkaTue) BAOIb OCH OpAMHAT (TOCTPOCHUE TPpadUKOB ¢ MOAYISIMH, MOCTPOCHHE rpaduka
oOpatHo#l (yHKIMHK). [IpUMEHATH CBOWCTBA TMOKa3aTeNbHOW (YHKIMHU TPU PEIICHUU TPHUKIATHBIX
3a7a4 U 3a]1a4 NOBBILIEHHOU

CJIOKHOCTH.

I'nasa VII. Jlorapudmudeckas pynxuus (184)

eab - MO3HAKOMUTH YYalIUXCs € JorapupMuyYecKord (yHKIHUEH, €€ CBOMCTBAMU M TpadUKOM.
Hayuutes pemarts norapudMuuecKkue YypaBHGHHUS M HEPABEHCTBA, CHCTEMBI, COJCpIKaIIHe
JorapupMHUECKUE YpaBHEHUS.

BeimonHaTe npocteiiiue npeoOpazoBaHUs JOTapU(PMUUYECKUX BBIPAXKEHHH € HCIOJIb30BAaHUEM
CBOWCTB Jorapu¢pmoB, ¢ momomusio ¢Gopmyn nepexoxaa. Ilo rpaduxy norapudgmuueckord (GyHKIUU
ONHUCHIBAThH €€ CBOWCTBAa (MOHOTOHHOCTh, OTPAaHUYEHHOCTD). [IpuBOANTH MpUMeEpHI JTOTapUPMUIECKON
¢byHkuMu (334aHHOM € MOMOIIBIO (OPMYINBI MU Tpaduka), oOnagaromeil 3aJaHHBIMH CBOMCTBaMHU
(Hampumep, OrpaHUYEHHOCTH). Pa3bSICHATH CMBICT MEPEUUCICHHBIX CBOMCTB. AHAIM3UPOBATH
noBejeHHe (YHKUMNA Ha pa3IMYHBIX Yy4dacTKax OOJIaCTH OIpeNeNIeHUsl, CPaBHUBATh CKOPOCTHU
Bo3pactanus (yObiBaHus) GyHKIuH. DOpMyIHpPOBaTh ONPEAeIeHUS EPEUUCICHHBIX CBOMCTB Pemath
npocTelime JorapupMuyeckre ypaBHeHHUs, JorapuMudeckre HepaBeHCTBAa U MX cucTeMbl. Permath
JorapuMUUecKue ypaBHEHUS pa3IMuHbIMU METOIaMHU.

Pacno3naBate Tpaduku u cTpouth Tpaduk JorapupmMuueckor (QYHKIMH, HCIONB3YS
rpadormoCTPOUTENN, U3ydaTh CBOMCTBA (DYHKIIMH 10 TpaduKam,
¢dbopMynHMpoOBaTh THIOTE3bl O KOJWYECTBE KOPHEH ypaBHEHHH, COAEpXAIlUuX JOorapuMUUECKYyIO
GyHKIHIO, W TIPOBEPITh MX. BBIMOMHATH mpeoOpa3oBaHusi rpaduka JorapupmMudeckorl (yHKIHH:
napajuleNbHBIA TEPEHOC, pPACTsHKEHHE (CKaThe) BIOJIb OCH OpAMHAT (MOCTPOCHHE TPadUKOB C
MOAYJIsIMU, TIocTpoeHue Tpaduka obOpatHo (yHKIHH). [IpumeHsATH cBoiicTBa orapupMUUYECKON
(GYHKIIUY TPU PEIICHUH MPUKIAIHBIX 3a/1a4 U 33/1a4 MOBBIIIEHHOU CJI0KHOCTH.

I'naBa VIII. Tpuronomerpuueckue GopmyJibl.(2249)

Ienp - BBecTH MNOHATHUS CHHYCA, KOCHHYCA, TaHT€HCA M KOTAHI€HCa IPOM3BOJIBHOTO YIJIa;
chopMUPOBAaTh YMEHHUS BBIYUCIATH 3HAYCHHUSI TPUTOHOMETPUYECKUX (YHKIUH 10 H3BECTHOMY
3HAYEHUIO OJHOM W3 HHUX; BBIIOJHATH HECIOXKHbIE MpeoOpa3oBaHUSl TPUTOHOMETPUUYECKUX
BBIPA)XEHUI1; BBIPA0OTaTh Y YUALIUXCS HABBIK TOXKIECTBEHHBIX IPe0Opa3oBaHUI TPUTOHOMETPHYECKUX
BBIPAKCHHIA.

[lepeBouTh rpagycHyI0 Mepy B paJuaHHyr0 U oOpaTHO. HaxoauTh Ha OKpYKHOCTH MOJIOXKEHUE
TOYKHU, COOTBETCTBYIOLIEH NaHHOMY ACHCTBUTEIBHOMY 4YMCly. HaxoauTh 3HAKM 3HAYEHUN CHUHYCA,
KOCHHYCa, TAHT'€HCA YNCIIA. BRIABIATE 3aBUCUMOCTD MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM OJJHOTO
U TOro ke yria. [I[pumMeHsaTh AaHHbBIE 3aBUCUMOCTH JUIsl 10KA3aTEIbCTBA TOXAECTBA, B YACTHOCTH Ha
OIpe/IeNIEHHBIX MHOXecTBaxX. IIpuMeHATh mpu nmpeoOpa3oBaHUSX M BBIYMCICHHUAX (DOPMYJIBI CBS3U
TPUTOHOMETPHUYECKUX (DYHKIUN YTIIOB O M —0t, (POPMYJIBI CIIOKEHHS, (POPMYJIBI
IBOMHBIX M TOJOBUHHBIX YIVIOB, (hOPMyJbl NPUBEINEHUSA, (POPMYJIBI CyMMBI U PAa3HOCTH CHHYCOB,
CYMMBI U Pa3HOCTU KOCHHYCOB, IIPOU3BEICHUS CHHYCOB
U KOCHHYCOB. JlOKa3bpIBaTh TOXKIECTBA, NMPUMEHSASA Pa3IMYHBIE METOJBI, UCIIOJIB3YS BCE M3YyYCHHBIC
¢dopmynbl. [IpUMeHATh BCe M3Y4YEHHBIE CBOMCTBA M (POPMYIIBI MPH PEIICHUH NPHKIATHBIX 331ad U
3a]1a4 MOBBIIIEHHON CJI0KHOCTH.

I'naBa IX. Tpuronomerpuuyeckue ypapHenus (174)



Heabp — chopmupoBaTh MOHATUS APKCUHYCA, apKKOCHHYCA, apKTaHTEHCA YHUCIA, HAYYUTh pelIaTh
TPUTOHOMETPUYECKHE YPABHEHHUS, UCIIOJIB3YS PA3IMYHbIE IPUEMbI PEILICHUS; 03HAKOMUTH C IpUEeMaMH
pelIeHus] TPUrOHOMETPUUECKUX HEPABEHCTB.

Haxonute apkcuHyc, apKKOCHHYC, apKTaHT€HC JIEHCTBUTENBHOTO YUCIa, TPaMOTHO (popMyIupys
onpexaeneHue. [IpuMeHsIThr CBOMCTBa apKCUHYCa, apKKOCHMHYCa, apKTaHreHca uyucia. [IpumeHsTh
(bopMyIIBI sl HAXO0XKIEHHUSI KOPHEH ypaBHEHUH cosx = a, sinx = a, tgx = a.

Pemate TpUroHOMETpHUYECKUE YpaBHEHUS: TMHEWHBIE OTHOCUTEIIBHO CUHYCA, KOCMHYCa, TAHT€HCa
yria (4ucia), CBOAAIIMECs K KBaJpPaTHBIM U JAPYTHMM ajdreOpandyeckuM YpaBHEHHUSM IOCJIE 3aMEHBI
HEU3BECTHOTO, CBOLIMECS K IPOCTEUIINM TPUTOHOMETPUUECKAM YPABHEHHUAM I10CIIE PA3JIOKCHHS HA
MHOKUTENIM. Pemates ogHOpoaHbIe (IEPBOM U BTOPOW CTENEHU) ypaBHEHUS OTHOCUTENIBHO CHHYCA U
KOCHMHYCa, a TaKXe CBOAAIIMECS K OZHOPOAHBIM ypaBHEHHMsM. Mcmosmb30BaTe  MeTOx
BCIIOMOIaTeJIbHOr0 yria. [IpuMeHATs MeToj NpeABapUTENIbHOW OLICHKM JIEBOM M IIPaBOM dacTel
YPaBHEHHsA. YMETh NMPUMEHATh HECKOIBKO METONOB IPU PELICHWM ypaBHEHHA. Pemats HeclloKHbIE
CUCTEMBI TPUTOHOMETPUYECKUX YPAaBHEHUM.

Pemats TpuroHoMeTpuieckre HEpaBEHCTBA C IIOMOIIBIO €IUHUYHON OKPYKHOCTH [IpuMensaTs Bce
M3yYeHHBIC CBOWCTBA M CIIOCOOBI PELICHUS TPUTOHOMETPHUECKUX YpPaBHEHHI M HEPaBEHCTB NpHU
PEILICHNN IPUKJIAIHBIX 33134 U 3a1a4 MOBBIIICHHON CII0KHOCTH.

Mooyns «I eomempus)
AKCHOMBI CTEpEOMETPUH U UX cJeacTBus (54)
[Ipenmet crepeomeTpuu. AKCHOMBI cTepeomMeTpun. HekoTopbie cneicTBUS U3 aKCHOM.
Heab: chopmupoBaTh MpeCTABICHNE YIANTNXCS 00 OCHOBHBIX MOHITHIX U aKCHOMaxX CTEPEOMETPHH,
UX HUCIIOJIb30BaHKE MPH PEIICHNUN CTaHAAPTHBIX 3a/1a4.

I'nasa L. IlapajuieJibHOCTH NPAMBIX U IJI0CKOCTEl (164)

[TapannenbHOCTh NMPSIMBIX, MPSIMOM U TUIOCKOCTH. B3anuMHOe pacroioskeHue NpsSIMBIX B IPOCTPAHCTBE,
yroa Mexay AByMs npsmbeiMu. [lapamiensHocTs miockocTel. TeTpasap u napasienenumes.

Lesb: 1aTh y4ammMcs CHUCTEMAaTHYECKUE CBEICHHUS O MapaICNbHOCTH TPSMBIX M IJIOCKOCTEH B
HPOCTPAHCTBE.

[Ipu u3ydeHuum Marepuana TEeMbl CIEAyeT OOpaTUTh BHUMAHME Ha YacTO HCIOJIb3YEMbIH METOJ
JOKa3aTeIbCTBA OT MPOTHBHOTO, 3HAKOMBIM yYamMMCS M3 Kypca IUIAaHUMETPHH. Yualuecs
3HAKOMSTCS C Pa3IMYHBIMU CIIOCOOaMU U300paXKeHHsI TPOCTPAHCTBEHHBIX (PUT'Yp Ha TUIOCKOCTH.

I'naBa II. IlepneHaMKYJISIPHOCTD NPAMBIX M IIOCKOCTeM (161)

[leprieHAMKYASAPHOCTH MPAMON M IUIOCKOCTH, [IepneHIuKyIsip U HaKJIOHHBIE. YTOJI MEXIY MPsIMON U
IJIOCKOCTBIO. JIByrpaHHbIil yroil. IlepnesauKynsipHOCTb IIIOCKOCTEN.

Henb: nate yyanmyumcs: CUCTEMaTHYECKNE CBEICHUS O NMEPIEHANKYISIPHOCTH MPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE, BBECTU IIOHATHE YroJl MEXY NMPSAMBIMH U IUIOCKOCTSIMU, MEXKAY TUIOCKOCTSIMH.

I'nasa I11. Muororpannuxu (104)

[Tonsitue Muororpannuka. [Ipusma. [Tupamuna. [IpaBuinbHbIE MHOTOTPAHHHUKH.

Leasn: chpopMupoBaTh MOHATHE BEPILIUHBI, peOpa, TpaHu MHOTOrpaHHUKa. PazBepTka. MHOTOrpaHHbIe
yribel. Bemyknesle MHororpaHHuku. Teopema Oiinmepa. Ilpu3ma, ee ocHoBaHus, OOKOBBIE pebOpa,
BBICOTa, OOKOBasi MOBEpXHOCTh. [IpsimMast 1 HakioHHAs npusMa. [IpaBunbHas npusma. [lapannenenu-
nen. Ky6. [upamuna, ee ocHoBaHme, O0KOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyroibHas
nupamuna. [IpaBunpHas nupamuaa. Y cedennas nupamuaa. CuMMeTpun B KyOe, B apajuiesienumee, B
npusMe u nupamuze. [loHarue o cuMMeTpuu B MPOCTpaHCTBE (LEHTpaibHasl, OceBasi, 3epKajibHas).
[Tpumepsl cummeTpun B OKpy»katomeM mupe. Cedenus: Kyba, mpusmsl, nupamuasl. [lpeacrasienue o
MPaBUIILHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTa’p, JOACKA AP U UKOCAMIP).

IToBTOpenue (214.)



TemaTHyeckKnd NJIaH:

KoJu-Bo Kou-Bo
TEMA 4acoB 10 Kos1-BO | KOHTPOJIBHBIX
nporpaMme | ypoKoB pador 3ayernl

Auredpa 7-9 kyaccoB (HOBTOpeHue) 9 8 1
AKCHOMBI CTEpPeOMETPUM U MX CJIeICTBUS 5 5
ITapa/jieJJbHOCTH MPSIMBIX U MJIOCKOCTEN. 16 13 2 1
Jeaumoctb uncesa 11 10 1
MHoro4jieHbl. AJireOpanyecKkue ypaBHeHHsI 17 16 1
CreneHb ¢ 1eHCTBUTEIbHBIM MOKA3aTeIeM 13 12 1
CrenenHast QyHKIus 13 12 1
IlepneHAMKYISPHOCTH NPAMBIX H IIOCKOCTEH 16 14 1 1
Iloka3zarenbHas QyHKUMS 10 9 1
Jlorapudgmuueckass pyHKIHsA 18 17 1
Tpuronomerpuueckue Gpopmyibl 22 21 1
MHororpaHHuKH 10 8 1 1
Tpuronomerpuyeckue ypaBHeHus. 17 16 1
IlonsiTHE BEKTOPA B NPOCTPAHCTBE 6 5 1
IloBTOpEeHHUe 21 20 1

Bcero: 204 186 14 4

Cucrema OLeHKH IVIAHUPYEMBIX Pe3yJabTATOB

OuneHkKa KOHTPOJIbHBIX H CAMOCTOSAITEJIbHBIX MMCbMEHHBIX paldoT.

Ounenka "5" craBuTCS, €CJIH YUYCHHK:

® BBITIOTHIIT paboTy 6€3 ommrOOK U HEIOYETOB B TPEOYEMOM Ha «OTIUIHO» 00BEME;

® TONyCTHJI HE 00JIee OJTHOTO HeJloueTa B TPEOyeMOM Ha «OTIUIHOY» 00BEME;

Onenka "4" cTaBUTCS, €CJIH Y4CHHK BBINOJTHHUI Pa00Ty OJHOCTHIO, HO JONYCTHJI B Heli:

e He OoJiee OHOM HETPyOO# OMMOKH U OHOTO HEJIOYeTa B TpeOyeMOM Ha «OTIIMYHO» 00bEME;

® 1T HE OoJiee TPEeX HEJ0UETOB B TPEOYEMOM Ha «OTIUIHO» 00BEME.

Ounenka "3" cTtaBUTCS, €CJIM YY€HHK NMPABUWIbHO BHINIOJHHUJI He MeHee MOJOBHHBI Pa00ThI

HJIA T0IMYCTHJI:

e He OoJiee IBYX rpyObIX OIMHMOOK B TpeOyeMOM Ha «OTJIIMYHO» 00BhEME;

e 1T He OoJiee OJTHOM TPpyOO U OTHOW HErpyOOi OITMOKK U OJTHOTO HEJIOYETa;

® 1JT1 HE OoJiee ABYX-TPEX HErpyObIX OMIMOOK;

® 1JTK OJTHOW HErpyOOM OIIMOKHY U TPEX HEJOUYETOB;

® UJIU IIPU OTCYTCTBHUU OH_II/I60K, HO ITIPpH HAJIMYNU YCTBIPCX-TIATH HCJOYCTOB.

Onenka "2" cTaBUTCS, €CJIH YUYCHHK:

® TOMTYCTHJI YUCJIO OLIMOOK M HEIOYETOB MPEBOCXOSIIEe HOPMY, MPU KOTOPOHl MOXKET ObITh

BBEICTaBJIeHA oIleHKa "3";

® MJIN CCJIU MMPAaBUJIbHO BBIIIOJIHUIJI MCHEC IMOJIOBUHBI pa6OTBI.




BxoaHasi KOHTpoJIbHAA padoTa Mo ajaredpe U HaYajdaM aHajau3a, 10 kiacce

Bapuant Ne 1.

Yacrs 1.

N 5 2

1.HaiinuTte 3Hauenue Boipaxkenus 0,7 - 17 +0,5-2—.
Ortser: 100
: 80
80
2.Ha rpaduxe mokaszaH mporecc pasorpeBa auratens 10
JIETKOBOT'O aBTOMOOMIIS. Ha ocu adcruce %

OTKIAJbIBACTC BPEMs B MHUHYTaX, MPOLICAIIEE OT 4
3alycKa JBUTATeNsl, HAa OCH OpAMHAT — TemIepaTrypa 30 >

nsurarenss B rpaaycax Llenscus. Ompenenure 1o fg
rpaguKy, 3a CKOIBKO MMHYT JBHTaTellb Harpeercs ¢

40°C mo 80°C. 123456782910

OTtBerT:

3. B 2013 roxy croumocTts HOMepa B roctuHuIle Obuta 900 py6neit. Ho mocne HoBoro roma mena
yBenuumiack Ha 15%. Ckonbko pyOieii ctomn HoMmep B roctunuue B 2014 roxy?
Otser:

4. Pemute ypaBHeHue 6x° + 7x — 3 = 0. B oTBeT 3anummTe MEHbIINIA U3 KOPHEH.
Otser:

5.YcranoBuTe COOTBETCTBHE MEX Iy IpaduKaMu PyHKIUI U (hopMyIaMu, KOTOPbIE UX 33Jat0T.
®opmyel ['paduku

Dy=22y=3-x N :
X
1 ™ 111
By=-Say=-> ai/wa mmma Bue=Smms
3 x { \ =
Ortser: I \
A b B
A) B)
A7
"4
st 1 X
0] 1 et
Va
I
6.Pemmute HepaBeHCTBO X + 4x — 12> 5x Bg
Yacrs 2.
4x* —y=2
7. Pemnre cucteMy ypaBHEHMIA: roy .
3x-2y=-1

8. Pemu 3agauy:
Termroxom mpOXOAUT MO TCUCHUIO PEKH 0 IMyHKTa Ha3HadueHH 200 KM M IMOCJIe CTOSTHKHA BO3BPAIIACTCS B IIYHKT
oTnpasieHus. Halaure ckopocTh TEUEHHUSI, €CIIA CKOPOCTh TEIJIOX0/a B HEMOABM)KHOM BOJie paBHA 15 KM/4, CTOSHKA



mutest 10 yacoB, a B ITyHKT OTITPAaBICHUSI TEIJIOXO0]T Bo3BpaiiaeTcs uyepe3 40 gacoB mocie oTIuibITUs U3 Hero. OTBeT
JaiTe B KM/4.



Bxoanasi KOHTPoOJIbLHAs padoTa 1o ajaredpe U HavajJaMm aHaausa, 10 kiaace
Bapuant Ne 2.
Yacrs 1.

1.Haiigute 3HaueHNE BBIPAKECHUS 1% -0,3+0,7- 2%.

Otser: 22
20 Z
2.Ha pucyHke TmoOKa3aHO, Kak  HM3MEHSIAch 19
TemmepaTtypa Bo3ayxa B TedeHue  cyrok.llo }2 /L \\
TOPH3OHTAIIM YKA3aHO BPEMs CYTOK, o Beprukam — 18 7
Temmeparypa B rpanycax llenscusa. Haiinure }g X
HauOoJiplllee 3HAUEHHE TeMIepaTypbl B Tpaxycax 12 // \\
Lembcus. u 7 \
. \
Otser: 9 \
4 Y
7
3. Bukrop xymun motorukia 3a 15000 py6sneit. [Tozxe g

OH pewuy ero npojate Ha 18% aeiesie, yeM Kymnui. W RN G0 A0 T LN IS Al

3a ckompko pyoOneit BukTop pemmn mponaTh
MOTOITAKII?
Ortser:

4. Pemute ypaBHenue 2x>+3x+2=0.
Ortser:

5.YcraHoBuTe COOTBETCTBUE MEXKY IpadukamMu GyHKIMM U GopMynaMu, KOTOPBIE UX 33/1a10T.

I'padpuxu
B

®opMyiibl Am = : P ¢ II
)y=3x2)y \ ¥
=x>+ 3x T 7 4 | d .
3)y= —3x4) 3 N ot . x

3 / p.
y=-=

0 ]
OtBer 1 {

A b B
6.Permure HepaBeHCTBO-2X” - 5X > — 3.
Yacrs 2.

4x+3y=-1

2

7.Pemnre cucremy ypaBHeHHﬁ:{ .
2x"—y=11

8. Pemu 3agauy:

Ternoxoq NpOXOAUT MO TEYEHUIO PEKU 10 IyHKTAa HazHaueHuss 160 kM M 1OCIE€ CTOSHKH

BO3BpAIlAeTCsA B IYHKT OTHpaBieHWsA. Halaure CKOpPOCTb TEYEHHMs, €CIM CKOPOCTh TEILUIOXOJA B

HETOJBI)KHOM BoJie paBHa 18 Km/d4, cTOosiHKa UIMTCS 2 4aca, a B IYHKT OTIPABJICHUS TEIUIOXOJ

BO3BpaIaercs poBHO uepes 20 yacoB mociie OTIUIBITUAS U3 Hero. OTBET JaiiTe B KM/4.



Kontpoasnas padora Nel nmo teme «/lesimMocTb uncesn»
Bapuanm 1.
1.He BBIIIOIHSS JCIICHUS, HAUTH OCTATOK OT AciacHus uncia 485638 Ha 5.
2.Haiitu mocnenHioro mudpy uncna 3°7 + 423,
3.Jloka3ats, uTo unciao 9'° — 327 nenutcs Ha 26.
4.Harypanbhsble uncna 8z + 1 u 5n + 2 genarcs Ha HaTypanbHOe uucio m# 1. Haittu m.
5.HaliTu Bce 1eno4nCIeHHbIE PEeIICHUSI YPAaBHEHUS:
a) 26x + 39y =15; 0) Sx +3y=17; B) x*—1?=11.

KonTpouabnas padora Nel no reme«/denrumocmo uucen»
Bapuanm 2.
1.He BBIIIOIHSS JCIICHUS, HAUTH OCTATOK OT AciacHus unciia 728362 Ha 5.
2.Haiitu mocnenHioro mudpy uncia 99 + 237,
3.Jlokazath, 4TO YKCIIO 236 4+ 416 nemurest ma 17.
4.HarypanbHsble uncna 6n + 5 u 7n + 5 genarcs Ha HaTypaiabHoe uucio m# 1. Haittu m.
5.Haiitu Bce 1I€JI0YUCIICHHBIE PEILICHNS YPAaBHEHHUS :
a) 36x +45y=11; 6) 7x —9y=23; B) x*—)*=13.

KonTpouabnas padora Ne2 no teme «B3anMHoe pacnosio:keHue NpsiMbIX B IPOCTPaHCTBE,
YIoJ1 Mexk1y ABYMsl IPSAMbIMID

BapwuanT|
Yacmes A

1) Mpsameble a n b ckpewmsaowmecs. Npaman ¢ napannensHa npsamon b. MoryT nu npsaMble a u ¢
nepecekaTtbca?

2) MNNOCKOCTb O NPOXOAUT Yepe3 BepxHee OCHoBaHue Tpaneuun ABCD. [lokaxuTte, 4To nobas npsamas,
nexaujas B NNOCKOCTM a U napannensHas npamon BC, napannensHa npsamon AD. Touyku M u N - cepeauvHbl
GokoBbiX CTOpOH. Hanaute AD, ecnu BC=8, MN=12.

3) Mpsamas FA npoxoauT Yepes BeplmnHy napannenorpamma ABCD u He NeXuT B NNOCKOCTHU
napannenorpamMmma.

a) OokaxuTte, 4to FA n CD ckpeuwwuBaowmecs.

6) HUemy paseH yron mexay npsambeimu FA n CD, ecnu yron FAB paseH 30 rpaaycos?

KonTpoubnas pabora Ne2 no teme «B3anMHoe pacnoso:keHue NpsiMbIX B IPOCTPaHCTBE,
YIoJ1 Mexk1y AByMsl IPSAMbIMID

Bapumanr Il
Hacme A

1) Npsamble a u b napannenbHsbl. MpsMas ¢ ckpewmsatowmecs ¢ npamoin b. MoryT nu npsimble b 1 ¢ BbITb
napannenbHbI?

2) MNnocKkoCTb a NPOXOAUT Yepe3 HUxKHee ocHoBaHue Tpaneuun ABCD, gokaxute 4to niobas npsamas nexawas
B NNOCKOCTU a U napannenbHas npsimoit BC, napannensHa npsamon AD. Touku M 1 N - 310 cepeauHbl 60KoBbIX
cTtopoH. Hangute BC, ecnu AD=24, MN=18.

3) Mpsimas GA npoxoauT Yepes BeplunHy Tpaneuun ABCD 1 He NexuT B €e NNOCKOCTH.
a) fokaxwure, 4to GA 1 BC ckpewmsatowmecs.
6) Yemy paseH yron mexay npsambiMu GA n BC, ecnu yron GAD paseH 70 rpagycos?



KonTpouabnas padora Ne3 no teme « MJHOro4jieHbI M CHCTEMbI YPABHEHMIT»

1. BoimoaHuTh gesienue MmuHoroudjgeHa x? + 3x3—-21x2-43x + 60
[x*—9x3+ x2+81x+70] Ha mHOrouneH x2+2x—3 [x2—4x—5].

2. He BHINOJIHAA AeJIeHUs, HAUTH OCTATOK OT JeJeHUs MHOTO-
yneHa x*+ x3 + Tx2+ x + 3 [2x* — x3 — 2x2 + 3x] Ha nBy-
yrer (x — 2) [(x - 1)].

3. Pemnrth ypaBHeHUe
2x3 —x2-13x-6=0 [3x3-10x2-9x + 4 =0].
4. HaiiTu uyneH pasyiokeHUs OMHOMA

15 10
x% - = 2x2 - 2 He coAepKamiuii x
3 2x3 ’ ﬂ p m .

5. Pemmnty ypaBHenme (x + 1)(x + 2)(x + 3)(x + 6) = 168x2
[(x = 1)(x - 3)(x + 2)(x + 6) = 72x2].

6. Pemuth cucremMy ypaBHEHHUM

x2 - xy +y? =21, 2x?% - 3xy + 2y? = 4,
y?2 -2xy +15=0. 2x? + 3y? = 14.

KonTpoasHnas padora Ne4 nmo teme: «IlapaniensHocTs miockocreii. TeTpazap u
napaJuiejenumnen)
I BapuanT
Nel. TToctpoiite ceuenue terparapa DABC mnockocTsio, npoxozsuieit uepes Touku A, B u F, ecnu
FEDC.
Ne2. B rerpasape DABC: M- cepenuna DC, K —cepennna AC, N- cepenuna BC.
a) [TocTpoiite ceueHne TeTpadapa II0CKOCThIO, Ipoxoasmmen yepe3 Touku M, K u N.
0) Halinure nepumetp ceuenus, ecnu DB=8cm, AD=6cMm, AB=4cwm.
B) JlokaxkuTe mapamienbHOCTh m1ockocTeit ADB u KMN.
Ne3. IToctpoiite ceuenne napamuienenunena ABCDAB1CiDinnockocTsro, IpoxXoasiuieil uepes3 TOUKu
E,PuM, ecnu ECAD, PEDD;, MEDC.
Ne4. Bee rpanu napamienenunena ABCDAB1CiDi-npsSsMoyronbHHUKH.
a) [TocTpoiite ceueHne napamienenunea II0CKOCThI0, poxoasmein yepe3 Touku D, M, P u C, eciu
M — cepenuna AiD1, P — cepenuna BiC;.
0) Haiinure nepumetp ceuenus, ecau AB=3cm, AD=6cm, DDi1=4cwm.
B) Jloxaxxute napannenbHocTs npssMbix MD u PC.
NeS™. Tloctpoiite ceuenne Terpadapa DABC mnockocThio, mpoxosueii uepes Toukn E, K u M, ecn
EE€AD, KEDC, MEAB.

KonTpoasHnas padora Ne4 o teme: «llapaniensHocTs miockocreii. TeTpayap u
napaJuiesjenumnen)
II BapuaHT
Nel. TToctpoiite ceuenue Terpazapa DABC miockocTsio, poxoasiieit uepe3 Touku B, C u K, ecnu
KEAD.
Ne2. B rerpasnape DABC: M- cepenuna AB, K —cepennna AC, N- cepenuna AD.
a) [TocTpoiite ceueHne TeTpadapa IIOCKOCThIO, poxoasimmen yepe3 Touku M, K u N.
6) Haiinure nepumertp ceuenus, ecnmu DB=10cm, CD=8cm, BC=6¢cMm.
B) JlokaxxuTe mapamienbHocTh mockocteir BCD u KMN.



Ne3. IToctpoiite ceuenne napamuienenunena ABCDAB1CiDinnockocTsro, poxXoaiuieil uepes3 TOUKu
E,PuF, eciu E€ A|Dy, P€E A1B1, FEAA,.

Ne4. Bee rpanu napamienenunena ABCDAB1CiDi-npsaMoyronbHUKH.

a) [TocTpoiite ceueHne napamienenumnea IIoCKocThio, mpoxoasmei yepe3 Touku D, E, F u C, ecu E
— cepeauHa AA1, F — cepenuna BB1.

0) Haiinure nmepumetp ceuenus, ecnu AA1=12cm, DC=7cm, AD=8cwm.

B) Jlokaxxute napamnensHocTh NpaMbIXED u FC.

NeS™. Tloctpoiite ceuenne Terpadapa DABC mI0cKOCTBIO, TPOXOAIIEH Yepes TOUKH

K, M u P, ecru KEAD, MEBD, PEBC.

KoutpoabHnas padora Ne5S 1o teme«CTeneHb ¢ 1eiiCTBUTEIbHBIM NOKa3aTeJIeM»

Bapuant 1 Bapuanr 2
1. Bprancnurs: 1. Bprancnurs:
1 1 1 1
1) 27-642 —643:27; 1) 8:27"+37.814;
2) J4+242 J4-22. 2) 317 ++/46 17 -/46.
2. YnopocTtuTts BelpakeHue npu a > 0,b >0: 2. YopocTtuts BelpakeHue npua > 0,b >0:

1) a—33/a6b2 . 1) (1/5 .
b b*{b*a’

ﬁﬂ
1 V2+1 3+l V3+1 1

a—7+a 8vb +b

. 3. Cokparuth Opo0b .
a—49 PaTHTE APOO = 6

3. Cokpatuth ApoOhH

4. CpaBHUTD yHUCHa:

3 Vi
2) (—J ul. 2) (—) nl.
3 4
5. Haiitu cymmy 6eckoHeuHO yObIBaroIei 5. Haiitu BTOpOIf wieH OECKOHEYHO YOBIBAIOIIEH
reOMETPUYECKON MPOTPECCHH, TeOMETPUIECKON IPOTPECCUH,ECIIN CyMMa

2
ecu b, = E,b3 =—. €€ 4JICHOB paBHalg , @ 3HAMEHATEJIb PAaBEH rS

9




KonTpoabsHas padora Ne6 no treme «CreneHHass pyHKUIM
Bapmuanr 1
1. Haiitu oOnacte onpenenenus pyakuun y =4/2+0,3x .

2. M306pas3uth ocku3 rpaduka GyHKIHN y = X
CBOWCTBaMHM 3TON (PyHKLIUU:

Y TIEPEUYUCITIUTh €€ OCHOBHBIE CBOMCTBA. [Tonb3ysch

7 7
1) cpaBuuTh ¢ enunueii (0,95)7; 2) cpaBHUTS (— 243 ) 151 (— 3.2 ) .
3. Pemuth ypaBHEHHE:

DAx+2=3; 2)Jl-x=x+1;3) V2x+5-/x+6=1.

>0 u (7—x)(2+x2)<0.

4. YCcTaHOBUTD, PaBHOCUJIbHBI JIM HEPABEHCTBA 5

I+x
3

5. Halitu pynkumro, oOpaTHyI0 K QyHKIHH Y = =3 VYkazaTh €€ 001acTh ONpeIeICHHs 1
x —

MHOYECTBO 3HaUCHHH. SIBIsieTcs i 3Ta QYHKINS OTPAaHUYEHHON?

KonTpouabnas padora Ne6 no teme «Crenennasi pyHKuus»
Bapuanr 2

1. Haiitu o6nacts onpeaenenus GpyHkuun y =3/3x—7.

2. U306pa3uth scku3 rpaduka pyHkmmm y = x°
CBOMCTBaMH 3TON (PyHKLIUU:

Y TIEPEUYUCITIUTh €€ OCHOBHBIE CBOMCTBA. [10onb3ysch
6 6

1) cpaBuuTh ¢ equannei (1,001)°%; 2) cpaBHUTS (— 345 ) 151 (— 53 ) .

3. Pemmts ypaBHenue: 1) Yx+12=2; 2) Jx+1=1-x;. 3)Bx+1-+/x+8=1.

x-3
22 <0 u(3-x)(x+5)>0.
Vx? +2

2
5. Haiitu gynkiuto, o0paTHyiO K QyHKIIUN ) = 2 VYkazatpb €€ 0051acTh ONpeIeTICHUs U
X+

4. YCTaHOBUTH, PABHOCHUJIbHBI JI1 HEPABEHCTBA

MHOECTBO 3HaUeHUH. SIBisieTCst n 3Ta QYHKIHS OTPAaHUYCHHOU?

KonTpoubnas padora Ne7 no teme «llepneHIuKy/ISPHOCT NPSAMBIX H IIOCKOCTEH»

Bapuanr 1
1. Jlnuna croponbl pom6a ABCD paBHa 5 cM, ninuHa auaroHaiau BD paBHa 6 cMm. Uepes ToukyO
nepeceyeHus nuaronaieit pomOa nmposeaeHa npsimasi OK, nepneHIuKyIsIpHas €ro TIOCKOCTH.
Haiinute paccrosaue ot Touku K 10 BepmuH pom0Oa, eciiu OK = 8 cwm.
2. JlnuHa Karera MpsIMOYTOJBHOTO PaBHOOEIPEHHOTO TpeyrojbHUKa paBHa 4 cM. [lmockocTs o,
MpOXosiias uepe3 KaTeT, 00pa3yeT ¢ MIOCKOCThIO TPEYroJbHUKA Yrojl, BETUYMHA KOTOPOTO
pasro 30°. HaiiauTe QIMHY IPOEKIIMU THIIOTEHY3bI HA IIOCKOCTS (.

KonTpoubnas pabora Ne7 no teme «llepneHIuKy/IpHOCTH NPSAMBIX H IIOCKOCTEH»

Bapuanr 2
1. JnuHBl CTOpOH NpPSMOYrojbHHKa paBHbl 8 W 6 cM. Yepe3 Touky O mnepecedeHus €ro
auaroHayie nmposeneHa npamas OK, nepneHauKyisipHast ero miockoctu. Haliaure paccrosiHue
OT TOYkHU K 10 BEpIIHUH NPSIMOYroyibHUKA, eciiu OK = 12 cwm.
2. Jlnusbl cTropoH TpeyroibHuka ABC cooTBeTCTBEHHO paBHbl: BC =15 cm, AB=13 cm, AC =4

cM. Yepes ctopony AC npoBeIeHa MIIOCKOCTh 0, COCTaBJIAIONIASA C INTOCKOCTHIO TAHHOTO
tpeyronsauka yron 30°. Haiinute paccTosHne OT BEpIIMHBLB 10 MIIOCKOCTH



KonTpoabsHnas pabora Ne8 mo reme «IlokasarenbHas QyHKIUD)

Bapuanr 1
1 10 1 11
. CpaBuuTh uncna: 1) 5% u 57°; 2) (5) u (EJ .

2-3x
1
. Pemiuth ypaBuenue: 1) (gj =25; 2)4"+2"-20=0.

T
. Pemmute HepaBeHCTBO (ZJ >1§.

. 1 x -1
. Pemmuts HepaBeHcTBO: 1) (\/g) ‘ <§; 2) [%} >1.
P L lx=y=4,
. Pemmuthb cucreMy ypaBHeHHIA
yop 57 =25,

. (Jlononnurensno) Pemuts ypaBuenue 7% +3.7% =27 +3.2°%,

KonTpouabnas pabora Ne8 no reme «Iloka3areabHasi GyHKIMA»

Bapuanr 2
1 1

1. CpaBuuTh uncia: 1) 0,57 u 0,575 2) 63 u 65 .

. Pemmuts ypasnenwe: 1) (0,1 =10; 2) 9 —7-3* —18 = 0.

ts
. Pemuth HepaBeHCTBO lg < e

(o)

X+ 1 x4
. Peminth HepaBeHCTBO: 1) (3\/5) ’ > 5; 2) (llj <.

xX+y=-2,
6" =36.

. (JomonnurensHo) Pemurs ypaBrenue 37 +3° =5.2°"* —17.2%,

. Pemute cucreMy ypaBHEHUM {

KonTpoabHast padora Ne 9 mo teme  «Jlorapudpmmuueckasi pyHKums»

1

Bapmuanr 1
. Beraucaure:

a)log, 16; 6)5'"***; B)log, 135 —log, 20 + 2 log, 2.

2

3
4

2

3
. CpaBuure uncia log, — u log, —.

. Pemnre ypasuenue log, (2x—1)=2.

. Permmte HepasenctBo log, (X— 5) >1.
3

5
6

. Pemnte ypashenne log x+log ; x=14.

. PemmTe HepaBeHCTBO:

a)logl (10—)()+10gl (X—3) >—1;

6 6



0)*log: x—2log, x<3.
KonTpoubnas padora Ne 9 mo teme «Jlorapudpmudeckas GpyHKuusD»

Bapuanr 2
1. Beruncnure:

2log, 7
1 3
a)10g32—7; 6)(§j "~ ;B)log,56+2log,12-log, 63.

1 1
2. Cpapuure uncna log, 15 u log, 13.

3. Pemmte ypasnenue log, (2x+3)=3.

4. Pemmnte HepaseHctso log, (x—3)>2.
2

5. Pewnre ypasuenue log ; x+log, x =10.

6. Pemute HepaBeHCTBO:
a)log, (x-3)+log, (9-x)>-3;
2 2

0)*log; x—3log, x< 4.

KonTpoasnas padora Nel0 no teme «Tpuronomerpuueckue GopmyJibby

Bapmuanr 1
st
1. Haiitu 3HaueHne BeIpakeHus: 1) sin150° 2) 3 3) 4

) 5 T
sina,cos2a, eciu cosa =—ul<a <—
2. Boluuciaurs: 13 2

3. YOpocTUTh BhIpaXeHUeE:
sin(a - ﬂ)+ sin ffcos
tga
4. Jloka3aThb TOXKJIECTBO:

2sin2a + 005(32” = aj —sin(z + )

.(37r j
l+sin| ——«
2

5. Pemuth ypaBHEHHE
sin3xcosx =cos3xsinx —1

=-2sinx




KonTpoabHas padora Ne 10 no teme «Tpuronomerpudeckue (popmyJibh»
Bapmuanr 2
4

0y S5 210°
1. Haiitu 3Hauenue Bopaxerns: 1) €083157 2) 3 3) g

g . 9 =«
cosa,sin2a, eciu sin@d =—u —<Qa <71
2. BBIYUCIUTS: 13 2
3. YOpocTUTh BhIpaXeHUE:

sinasin 3 — cos(a — )

ciga
4. Jloka3zaTh TOXKJIECTBO:

. (7
sin’ (7 — )+ cos 2a +sin E—a

=—ciga
) (37[ j 2
sin 2« + cos 7—0{

5. Pewntb ypaBherne C0S5xC0s3x =1—sinSxsin3x

KonTtpoabsnas padora Ne 11 mo teme « MHOrorpaHHHKI

Bapuant I

1) OcHoBaHMe NpAMOM MPU3MBI - PAMOYTOJIbHBIA TPEYrOJIbHUK ¢ KaTeTamMu 6 u 8 cm. Haiinure
1011 ]Th OOKOBOM MOBEPXHOCTH MPU3MBI, €CJTU €€ HanOoJIbIas O0KoBas TpaHb - KBaJipart.

2) BokoBoe pebOpo MpaBUIBHONW YETHIPEXYTOJIBHOM NHUpaMuabl paBHO 4 cM U oOpaszyer c
IJIOCKOCTBIO OCHOBAHUS MUPAMUIBI YroJ1 45°.

a) Haiinute BrICOTY mUpaMHIbL.

0) Haitnure monraap 60KOBOI MOBEPXHOCTH TTUPAMHUIBI.

3) Pebpo mpaBunbHoOro Terpasapa DABC paBho a. IlocTpoiiTe ceueHue TeTpa’zpa, MpoxXosiiee
yepe3 cepenuny pedbpa DAmapamiensHo miockoctd DBC, 1 HaliguTe Tuiomaas 3TOro CeUeHus.

KonTpoabHas padora Ne 11 no teme «MHOrorpaHHuKMW»

Bapuant 11

1) OcHoBaHue NpsAMOI MPU3MBI - MPSMOYTOJIbHBIA TPEYTOJIIBHUK C TUIIOTEHY30HM 13 cM M KareTom
12 cMm. HalimuTe miomanas OOKOBOW MOBEPXHOCTH MPU3MBI, €CJIU €€ HauMeHbIas OOKOBas TpaHb -
KBaJIpar.

2) BBICOTa MPAaBHIIBHOM YETHIPEXyTOMbHON THPaMUBI paBHa V6 cM, a GOKOBOE peOpo HAKIOHEHO K
IJIOCKOCTH OCHOBaHMSI O] yriaom 60°.

a) Haitnure 6okoBOE peOpo mUpaMuIb.

6) Haiimute rutomaas O0KOBOM MOBEPXHOCTH MUPAMHIBI.

3) Pebpo mpaBumibHOTO TeTpadapa DABC paBuo a. [loctpoiite cedeHue TeTpasrapa, MpoXosiee
gyepes cepenunbl pedep DA u AB mapamnensno pedpy BC, u HaiiauTe miomans 3Toro CeYeHus.



KonTpoabHnas padora Ne 12 no teme «Tpuronomerpunyeckue ypaBHeHUsD»
Bapmuanr 1
1. Pemute ypaBHEHME:

a)x/zcos x—1=0; 0)3tg2x + J3=o0.
. 1
2. Haiinute perieHue ypaBHEHHs sm% = —5 Ha OTpE3Ke [0;372'] .

3. Pemure ypaBHeHue:
a)3cosx—cos’x =0; 6)6sin’ x—sinx=1; B) 3sinx—5cosx =0

4. Pemite ypaBHEHUE:
. . - 4 4 2 1
a) sin6x—sin4x =0 0)sin’ X+cos X =Co0s 2X+Z.
KonTpoabHas padora Ne 12 no teme «Tpuronomerpuyeckue ypaBHeHUsI»

Bapmuanr 2
1. Pemute ypaBHEHME:

a) 2sinx—1=0 6)tg§—\/§=0.

1
2. HaiiguTe penieHue ypaBHEHUs COS% = E Ha OTpe3Ke [0; 472'] .

3. Pemurte ypaBHeHue:
a)sin’ x —2sinx = 0; 6)10cos’ x+3cosx=1. B) 5sinx+2cosx =0

4. Pemute ypaBHEHUE:

. ) 1
a) cos5x+cos3x=06)sin’ x+cos’x =sm2x—5.



3ader Nel mo teme «IlapajieIbHOCTBH NPSAMBIX U IVIOCKOCTEH»
Kaprouka Nel
Kaxkue nnockocT Ha3piBatoTcs napamuienbHbiMu? [IpuBecTy Haris AHbIE IPUMEPBI.
[Ipu3Hak CKpenMBaIOIUXCS TPSIMBbIX.
Omnpenenenue yria Mexay NEPECEKAIOIUMHUCS MPSIMBIMH.
BepHo 11 yTBepkaeHUE: OTPE3KU MapaljiebHbIX IPSIMbIX, 3aKIIOUEHHbBIE MEXIY
napajuieIbHbIMU TUIOCKOCTSMH PaBHbI
[TocTporiTe TeTpadap ¥ yKakuTe rpaHu, pedpa, BEpITHHEI.
[Iepeuncnure cBOMCTBA NapauIeICIUIIEA.
7. Kakue ¢purypsl MOTyT OBITH CEUCHHEM TEeTpadapa’?
Kaprouka Ne2
1. Tlpsmele a u b napamnenbHbl. Kakoe mojokeHue MoXeT 3aHUMAaTh MpsiMasia OTHOCUTEIBHO
IUIOCKOCTH, MPOXOASIIEH yepe3 npsamyio b?

P

SN

2. Tlpopomxure: €Ciy CTOPOHBI ABYX YIJIOB COOTBETCTBEHHO , TO TAKUE YTJIBI
paBHEL
3. Kak unraercs npusHak napauieIbHOCTH TIIOCKOCTEN?

4. BepHO 1M yTBEpXKACHHE: €CIH JIBE IapAJUIEIbHBIE IIIOCKOCTHU MEPECEUEHbI TPETHEH, TO INHUU
[IepeCceYeHUs IEPIECHIUKYIIIPHBI?
[TocTtpoiiTe napasienenunen ¥ yKaxxure rpaiu, peodpa, BepIIuHbI.
Cy1ecTByeT 11 napajuleenuIe]l, y KOTOPOro: TOJIBKO OJHA I'PaHb — MPSIMOYTOJIBHUK?
7. Kakue ¢urypsl MOryT OBITH CEUEHHEM Mapauienenunena?
Kaprouka Ne3

1. OpnHa u3 ABYX NapajuIeIbHBIX NPSAMBIX MTapajlieIbHa HEKOTOPOU INIOCKOCTH. MOKHO JIn
YTBEPKAATh, YTO U BTOpasi MpsAMas NapajulesIbHa 3TON INIOCKOCTH?
Kak omnpenensiercst yron Mexay CKpeIMBaOIIUMHUCS PSIMBIMH?
Cy1iecTByeT JiM TETpadAp, Y KOTOPOro yriibl TpaHeil mpsiMbie?
[TocTpoiiTe napasenenunesn ¥ ykaxkxure rpaiu, peopa, BepIIuHbI.
Kakue rpanu napaenenumnena Ha3blBalOTCS CMEKHBIMU, KAKHE ITPOTUBOIIOIOKHBIMH?
Kakue ¢urypsl MoryT ObITh CE€UEHHUEM TETpadapa?
Kakas ninockocTh Ha3bIBA€TCS CEKYIIECH?

Kaprouka Ne4
1. Kakwue npsiMble Ha3bIBAIOTCA CKPEIIMBAIOIIUMUCS?

NN

Nownkwd

2. BepHO nu yTBEpXKACHHE: €CIH JIBE MPSIMbIE HE UMEIOT OOIIUX TOYEK, TO OHU MapaslieIbHbI?

3. Kakoii oTpe30k Ha3bpIBaeTCs AMAroHalblo nmapaenenumnena? CKoJIbKO JUaroHaJIel nMeeT
napajuienenunen?

4. CymiecTByeT i NapajuieienuIe, y KOTOporo: TOJIbKO OJHa rpaHb — IPSMOYTOJIbHUK?

5. Kaxk unraercs npusHak napayuieIbHOCTH IIOCKOCTEN?

6. IlocTpoiiTe TETpadIip M YKaXKHUTE TpaHu, peOpa, BEPITUHEI.

7. Kakue miocKocTH Ha3bIBalOTCS NMapauieabHbIMu? [IprBecTH HaTIIsIHbIE IPUMEPHI

3ader Ne2 no teme «IleprneHAMKYJISIPHOCTD NPSAMBIX M IJIOCKOCTEI

Teopusi (BCTaBUTHh HEIOCTAIONINE CIIOBA BMECTO MHOTOTOYHS)
JIBe mpsiMble B TPOCTPAHCTBE HA3bIBAIOTCS IEPICHIUKYIIIPHBIMH, €CIH ...
Ecnu ogHa 3 AByX NMapajuieNbHbIX IPSMBIX MEPIEHIUKYIISIPHA K ITIOCKOCTH, TO U ...
Ecnu nBe npsiMble IeprIeHAUKYISAPHBI K TNIOCKOCTH, TO ...
Ecnu npsimast nepneHauKyisipHa K IByM ME€PECEKAIOLIMMCS IPSIMBIM, ... , TO OHa
NEPIEHIUKYIISIPHA K 3TOH ...
Yepes m00yr0 TOUKY IPOCTPAHCTBA IPOXOAUT MpsAMas, ... K JaHHOW IUNIOCKOCTH, U ...
JInuHa nepreHAuKyIapa, MPOBEACHHOTO U3 TOYKU A K IUIOCKOCTH (L, HA3bIBACTCH .. ..
7. (cm. puc.) Otpe3ok AH HaswiBaercs ....

P

SN



10.

11.

12.

13.

14.
15.

1.
2.

Touka H - ....

Otpe3ok AM Ha3bIBaeTcs ..., a Toyka M- ....

Otpe3ok HM HazbiBaercs ...

[Ipoeknueil TOYKM Ha IUIOCKOCTh HA3BIBAETCS OCHOBAHMUE ..., IPOBEIEHHOIO U3 3TOM TOYKH K
MJIOCKOCTH, €CIIM TOYKA ..., U caMa TOYKa, €CJIH ...

[Ipsimast, mpoBeeHHAas B IIJIOCKOCTH Y€pE3 OCHOBAHUE ...

MEPIEHIUKYIISIPHO K €€ ... Ha OTY INIOCKOCTD, .....M K CAaMOM HaKJIIOHHOM.

Yron Mexay npsaMou U MIIOCKOCThIO, TEPECEKAIONICH 3Ty NPAMYIO U HE MIEPHEHIUKYISIPHON K
HEl, Ha3bIBaeTCs

JIByrpaHHBIM YTJIOM Ha3bIBaeTcs (urypa, oOpazoBaHHas ...H ABYMS MOJIYIUIOCKOCTSIMH C
o01iei rpaHuey a, ...

Ecnu ogHa 13 ABYX IMIOCKOCTEN MPOXOJUT YEPE3 MPIIMYIO, ... K APYroM MIOCKOCTH, TO TAKUE
IJIOCKOCTH ...

[Tapannenenune Ha3bpIBae€TCA MPSMOYTOJIBHBIM, €CIIU €70 ... MEPIEHAUKYISPHBI K OCHOBAHUIO,
a OCHOBAHME MPEICTABISIIOT COOOIA ....

KBanpar quaronanu ....paBeH CymMme ....

[IpsiMoyTONBHBIN MapajuieNenuIel, y KOTOporo BCe TpU U3MEPEHUS PaBHBI, HA3bIBACTCH ...

IIpakTuka

KaproukxaNel
B npsMoyronpHOM napaiuienenuneae n3mMepenus paBusl 6, 8, 10. Haiitn nuaronaib
napajuleJIenuIeaa U yroj MeX,y JMaroHaiblo NapajlielenuIea U MI0CKOCThIO €ro
OCHOBAHMSI.
U3 BepiuHEl A IpaMoyTonsHoro Tpeyronsauka ABC ( £C =90°, /B = 60°) BoccTranoBIEH
nepreHaAuKyIsip K miockoctd ABC u Ha Hem B3sT oTpe3ok AM = h. Touka M coenunena ¢ B u
C. Haitnure S, , ecu aByrpannbiii yron ABCM pasen 30°
Pemre 3amauy Ne 143

KaproukxaNe2
B npsAMOyronapsHOM napajiesienunee U3MepeHus paBHel 5, 7, V47 . Haiftu nuaronans
napajuieJenuIe a 1 CHHyC yrila MeXxAy JUaroHAJIbI0 Napajyiesienuneaa v MiIOCKOCThIO €ro
OCHOBAHUS.
Touxa M HaxonuTcs Ha pacctostHuM h oT iockoctu & . [IpoBeaens! 2 Hakinonusie MP u MQ
(rme P u Q — ocHOBaHMS HAKIOHHEIX ), COOTBeTCTBeHHO noj yrnamu 45° u 60°. Haitaute PQ,
ecmu ZPOQ = 150°, rae O — ocnoBanue neprnenaukynspa MO, MO | a.

Pemmre 3amauy Nel31

KaprouxkaNe3
Tpu nzmepenus npsMOyroJapHOTO NMapajenenunena passsl 1 m, 2 m, 3 M. Haligure: a) cymmy
JUTHH BceX ero pedep; 6) CyMmy 1Iomaaeit Bcex ero rpaHeii; B) JJIMHBI €T0 TUarOHAJICH.
U3 BepiuHEl A IpsaMoyronsHoro Tpeyronsauka ABC ( £C =90°, /B = 60°) BoccTranoBIEH
nepreHaAuKyIsip K miockoctd ABC u Ha Hem B3sT 0Tpe3ok AM = h. Touka M coenunena ¢ B u
C. Haitnure S, , ecu aByrpannbiii yron ABCM pasen 30°

Pemmre 3amauy Nel50

3auer Ne3 no reme « MHororpanHuku. [lomaas noBepxXHOCTH MUPAMMIbI, IPU3MbI»
Kapmouxka Nel
[Tpusma. [Tnomraabs 60KOBOI MOBEPXHOCTH MPSIMOU MPU3MBI.
OcHoBaHue MPSIMOI MPU3MBI — POMO CO CTOPOHOM 5 ¢M U TymbIM yriioMm 120°. bokoBas

TIOBEPXHOCTH TIPH3MBI HMeeT riomans 240 cv . HaiiauTte miomaas cedeH s IpH3MBI,
MPOXOSIIEro yepe3 O0KOBOE pedpo U MEHBIIYIO TUAarOHalb OCHOBAHMUS.



3. [IpaBunbHbIE MHOTOTPaHHUKU. TeTpasip u ukoca’ip.

4. CropoHa IpaBWJIBHOM TPEYroJabHOW MUpaMHIbl paBHa 6 cM, a BblcoTa +/13 cM. Haiinute
IUI0IIA/b OOKOBOI MOBEPXHOCTH MUPAMUJIBI.

Kapmouxa Ne2
1. Tupamumga. ITnomaabs 60KOBOM MOBEPXHOCTH MPABUIBHON MUPAMUIBI.
2. OcHOBaHME MPSIMOM MPU3MBI — poMO ¢ ocTpeiM yriioM 60°. BokoBoe pedpo mpusmsl 10 cMm, a
TJI011a]Th OOKOBOM MOBEPXHOCTH - 240 cM ? . HaiiauTe 1101Ia1b CEUCHUS MPU3MBI, IPOXOASAIIETO
gepe3 00KoBOe peOpO U MEHBIIYIO JHATOHAL OCHOBAHUSI.
3. IIpaBunbHbIE MHOTOTPaHHUKU. OKTa’ap U TreKcal’ap.
4. BoxoBoe peOpo MpaBUIILHON TPEYTOJbHON MUPaMUIBI PaBHO 5 CM, a BBICOTA V13 em. Haitgure
II0Ia1b OOKOBOW OBEPXHOCTU MHUPAMUJIBL.

Kapmouxa Ne3

1. TIupamupna. [Tnomaas 60KOBOW MOBEPXHOCTH MPABUIILHON YCEUEHHON TUPAMHUIBI.

2. OcHOBaHME TUPaAMUJIbI IPSMOYTOJBHBIN TPEYTOJIBHUK C KATETOM 43cmu MIPOTUBOJIEKAIAM
yriaom 60°. Bce 6okoBbIe pedpa mupaMuabl HAaKJIOHEHBI K TNIOCKOCTA OCHOBAHUS TIOJT YIIIOM
45°. HaitguTe muiomaab OOKOBOW MTOBEPXHOCTH MTUPAMUJIBI.

3. IlpaBunbHble MHOTOTPAHHUKH. JloAeKa’1p U UKOCASIP.

4. BokoBoe peOpo MpaBUWIIbHON TPEYroJbHON MUPaMHJIBI PABHO 5 cM, a BeIcOTa +/13 cM.
Haiinure momaas 60KOBOM MOBEPXHOCTH MUPAMHU/IBI.

3auer Ne 4 no treme «BekTOpbI B MIPOCTPaHCTBE»

Bapuanm 1 C,
1. a) ChopmynupyiiTe MOHATHE KOJUTMHEAPHBIX BEKTOPOB; K M
Hapuc.1uzo6paxen napamwienenunes. Bomumere: /
—_ 7
0) 5 BEKTOpPOB, MPOTHUBOIIOJIOKHO HAMPABICHHBIX K BA ; A, ) B,
B) 5 BEKTOPOB, COHANPaBICHHBIXC B, M ; _%I
r) 2 Bekropa, paBHbIXx C, C . L \\\
2. Hapucyiite Terpasap DABC. N300pa3ute Ha pUCYHKE BEKTOPHI: B
a) AB+BC;0) CD+BC;B) DA-DC. Puc.1
3. CkonupyiiTe BEKTOPBI C PHC. 2 B TETPAb U MOCTPOITE
BEKTODBI:
it I- - - - - -
pd a) —a;0)3b;B) —a+b;r) a-2b.
pd \ 3 2
- \\ 4. IlepeuncinTte CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO:
b COUETATENIbHOE, IEPBOE U BTOPOE PACIPEICIINTENbHBIE CBOUCTBA.

5. YnopocTure BbIpaKCHUS:

—_—  —  —  — — —

a) FK + MQ + KP + AM + QK + PF
B LMD 4D L A D

6) AC—BC +MP— AP+ BM ;
B) 4(m+n)—T(m—3n)+m. X

<

A Pwuc3



. Man mapamnenenunen ABCDA1B1C1Di(puc.1). Kakue u3 Tpex cieqyromux BEKTOpOB
KOMIUTaHAPHBI:a) E,TQ,BT?I ; 0) AB, AD, A4, ; B) BBl,AﬁC,DD1 ;T) E,TQ,AIBI ?

. BbIpa3uTe BeKTOpBI ﬁ,ﬂ,)?Y Ha puc. 3 yepes BGKTOpLIE‘i = ;, DB = Z,D—é = E, eciu

1
U3BECTHO, 4TO Y — cepeauna DB, a DX = EDC.

3auer Ne4 no Treme «BeKTOpBI B IPOCTPAHCTBE»

Bapuanm 2

. Hapuec.1uzobpaxen napamienenunea. Beimumere: C, X
R /

a) 5 BEKTOPOB, COHAIIPABIIEHHBIXC A, 4 ; / \

0) 5 BEKTOpPOB, MPOTHUBOIIOJIOKHO HATIPABICHHBIX KFY; A, / B,

B) ChopmynupyiiTe NOHITHE PABHBIX BEKTOPOB; Y /

»-XC
r) 2 BEeKTOpa, paBHBIX D, 4, . N
\

. Hapncyme TeTpasap DABC. I/Iso6pa3me Ha PUCYHKE BEKTOPBI: B

a) BC +CA; ; 0) AD+CA; ; B) AB-CB. Puc.1

3. CkonupyHTe BEKTOPHI CPUC. 2B TETPAb U MOCTPONUTE BEKTOPHI:
1- > - 1= - =
J / a)Ea;6) 2b;B)a+§b;r)3a—
N
al \ /1D 4. 3anummre B OyKBEHHOM BHUJI€ IEPEMECTUTEIILHOE U
/ COYETaTeIbHOE CBOMCTBA CIIOKEHHUS BEKTOPOB.
5. Ymopocture BhIpaKeHUS: a) AB+ MN + BC + CA + P—Q + NM
- Puc.2 . D

0) AD+MP+ EK —EP— MD ;B) 3(2m n) 2(m n) +3n.

. Man napamnenenunen ABCDA1B1C1Di(puc.1). Kakue u3 Tpex cnenyro- M

IIUX BEKTOPOB KOMILTAHAPHBI:a) E,Fé, D,C, ;0) BTB{,%,& ; B)
DA,DB,C,B, ;1) B,C,,A4,,DC?

. BpIpasuTe BeKTOpBI DN ,M, NM ua puc. 3 uepe3 BEKTOPBI CA=a , C

— = - 1
CD =b,CB = ¢ ,ecniu uzBectHo, uto N — cepeauna AC, a DM= ZDC. A Puc.3



[Ipomexxyrounas arrecrauus

Bapuant Ne 1

Omeemonm 6 3a0anuax 1 —13(kpome 7) asnsaemca yenoe 4ucio uiu 4ucio, 3anUcCaHioe é euoe 0eCAmudHol
opoou. Pewenue kaxcoozo 3adanus_ogopmiasaiime Kpamxo HA _000OPOMHOU _CHOPOHE ONAHKA 0MEEen o8
Nol,omeem3sanucwieaiime ¢ on1ank omeemosNel. EOunuywl uzmepenus ¢ omeeme He nuwiume.

1. HaiinuTe 3HaueHue BbIPAKEHUS

3 xin I:E+n::l T

ﬂ*, CCIIN & — —.

2oos(m—m) 4

2.Ha nuarpaMmme moka3zaHo KOJu4ecTBO 3anpocoB co cioBoM CHEI, cnenaHHbIX Ha TOMCKOBOM caiiTe
Yandex.ru Bo Bce mecsipl ¢ MmapTa 2008 mo oktsa6ps 2009 rona. [1o ropuzoHTany yKka3bpIBalOTCS
MECSIIIbI, T0 BEPTUKAIM — KOJUYECTBO 3aMPOCOB 3a AaHHBIM Mecsl. OnpeaenuTe no auarpamme

HanOOoJIbIIIee MECSTYHOE KOIMYECTBO 3ampocoB co cioBoM CHEI B mepuon ¢ mMapra mo ceHTs0pb
2009 rona.

500 000 1
400 000 o
300 000

200 000

“" Il 0neofUdut |

map mMaid  Mon  ceH  HOA  AHB  Map  mai | uMion  ceH
2008 rono, 2009 ron,

3. Pemwure ypaBHEHUE:

64l —4.6* =72,

4. B tpeyronsauke ABC: AC = BC =10, AB = 12. Haiigure sin4.
C

= B
S.Haiigute nnomans npssmoyronbHuka ABCD, cuntass CTOPOHBI KBaJPAaTHBIX KJIETOK PaBHBIMH 1.

A il

6.Haiinute 3HaueHNE BBIPAKEHUS: \/24R2 — 1962,

7. Pemmure ypasHenue:2sin’x=cosx+1.(0TBeT 3aMHCATH OJIHOCTHIO)

8.B mpsamoyronsHom mnapamienenunencABCDA1B1CiD1 u3Bectno, ytoDB =21, CD=16, B|Ci=11.
Haiinure nmay pedpa BB1.



D, "o

A B
9.B ciny4aitHOM SKCTIEpUMEHTE OpOcaloT JIB€ WUTpajibHble KOCTH. Haiinure BEposITHOCTH TOTO, YTO B
cymMe BoIMaAeT 4 ouka. Pe3ynbTatr OKpyriuTe 10 COThIX.
10.CtopoHbI OCHOBaHMS MPABMWIIBHOM YETHIPEXyroJbHON nmupaMuasl paBHbl 10, G0koBbIe pedpa paBHBI
13. Haitgure miomaas NOBEPXHOCTH ATOM MUPAMU/IBI.

11.Tpakrop tamur canuccuinoF = 80 kH, manpasiennoi noa octpeiM yrioMm B k ropusonty. PaGota
TpakTopa (B KAJIOKOYIISIX) Ha ydacTke anuHou S = 50 mBeruucsiercs mo ¢popmyne A = FScosB.
[Ipu xakom makcumanbHOM yriie B (B rpamycax) coBepiieHHas pabora Oymer He meHee 2000
kJIx?

12.0cHoBaHWE MTUPAMHUJIBI - TIPSIMOYTOJIBHHUK cO cTopoHamu 10 u v44 cMm. BeicoTa nupamuibel paBHa 8
CM U IPOXOJUT uYepe3 TOUKY INepecedeHus: auaroHaneil ocHoBanus. Haiinure OokoBbie péOpa
IIUPAMHUIBL.

N 2
13.Haiimure Hanbonsimee snauenme dynxmu Y = 1085 (4 — 20 —x7) +3

Ilpu eévinonnenuu 3a0anuii 14,15 neodxooumo 3anucams noOpoodHoe peuieHue 8 OAaHK omeemos Ne2.

14.2)Pemrnte ypaBHenuesin 2 x — 2+/3 sin® (x + aﬂ—'?) = 0.

o S
6) Haiinute BCce KOPHH 3TOr'0 YpaBHCHUS, ITPUHAJICIKAIINEC ITIPOMCIKYTKY |:_T P _1'1'] .

15. BricoTa npaBuiabHON TPEYroJbHOM MUpaMUJIbl paBHA 15, cTopoHa ocHOBaHMs paBHa 6. Haiinure
arnogeMy IHpaMHJIbI, TUIOIAAb OCHOBAHMS U TUIOIIA/lb OOKOBOW MOBEPXHOCTH.



HpOMC)KYTO‘-IHaH aTTeCranus

BapuanT Ne2
Omeemom ¢ 3a0anuax 1 —13(kpome 7) asnsemca yenoe 4ucio unu Yucio, 3anUCanHoe 8 euoe 0ecAmudHol
opoou. Pewenue kaxcoozo 3adanus_ogopmasaiime Kpamxo HA _000pOMHOU _CMOPOHE ONAHKA OMEEenos
Nel,omeem3sanucwieaiime 8 onank omeemog Nel. Eounuusl uzmepenus 6 omeeme ne nuuwiume.

1. Haitnure 3HaueHuEe BbIPAKEHUS:

T
3 cos(EHz} Do

,ecm o = —,
3

sin(m—a)
2.Ha nuarpamMe moka3zaHo KoJnuecTBO noceruteneit cailta PUA Hosoctu Bo Bce nuu ¢ 10 mo 29
HOs0pst 2009 roma. [lo ropm3oHTaNM yKa3bIBaIOTCS THU MeECALA, MO BEPTUKAIN — KOJHMYECTBO

MMOCETUTENICH caiiTa 3a NMaHHBIN AeHb. Onpeaenure 1mo guarpaMMe, CKoJibKo ObLIO JTHEH, Korja Ha
caiite PUA HoBoctu Ob1110 MEHEE MOTYMUJUIHOHA TIOCETUTEICH.
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3. Pemwure ypaBHEHHUE:
9 B '

4. B tpeyronpauke ABC: AC = BC, AB = 10, BoicoTa AH paBHa 8.

Haitinure cosA4.

5.Ha kneruatoit Oymare ¢ kierkamu pazmepoMm 1 cml cM n300pakeH TPEyroibHUK (CM. PUCYHOK).
HaiiguTe ero miomaap B KBaAPaTHBIX CAHTUMETPAX.

1w

6.Haiizure 3nauenue Boipaxenns: v 1602 — 962,

7. Pemmure ypaBHenue: 2cos’x-1=sinx.(0TBeT 3aMMCATH NOJHOCTHIO)




8.B nmpsamoyronsHom mapamnenenunene ABCDA1B1CiD1 u3Bectno, utro CA1=11, CiD1=2, A1D1=6.
Haiinure nmuny pedpa CCi.

~

Cy

7/
4
A A

”

Ml e =
’

-
-
-
i

A B
9.B cinydaifHOM 3KCIiepuMeHTe OpOCaroT JIBe UTpalibHbIE KOCTH.  Haiinure BEposITHOCTH TOTO, YTO B
CyMMe BbIIazieT 3 ouka. Pe3ynpTaT OKpyrimMTe 40 COTBIX.

~
o
~

10./IBa peOpa MmpsIMOYroJBHOTO HapajiesienuIea, BbIXOAAIINE U3 OJHOW BEPLIMHBI, paBHB 3 U 4.
[Tnomaae MOBEPXHOCTH ATOTO Mapasuienenurena pasaa 94. Haiigute tperbe pedpo, BHIXOSIINEE
U3 TOM K€ BEPIIUHBI.

11.Tpaktop tammt canu ¢ cwiod F = 32 xH, nHampaBieHHOW moja OCTpbIM yriioM B K TOpHU30HTY.
MouHoCTh (B KMJIOBATTax) TPAKTOpa Mpu ckopocTH v = 5 m/c paBHa N = FvcosB. IIpu xaxom
MakcuMaiabHOM yriie B (B rpagycax) 3Ta MomHOCTh OyneT He meHee 80 kBT?

12.0cHOBaHKE TUPaMULIBI - IPSIMOYTOIEHHK CO CTOPOHaMK 7 M /15 cM. BbicoTa mupamuasl paBHa 3
CM U IPOXOJUT uYepe3 TOUKY INepecedeHus: auaroHaneil ocHoBanus. Haiinure OokoBbie péOpa
UpaMUJIbIL.

13.Haiiiute HaumeHblee 3Ha4YeHUE PYHKIIUU
y= 10g3 (X?' o 6,\’—]— 10) + 2

Ilpu eévinonnenuu 3a0anuiil4, 15 neodxooumo 3anucams nOOpoodHOe peuieHue 8 OAaHK omeemos Ne2.

-

14.a)Pemmmre ypaBHeHne—%sin 2x + cos® [:x - 5—”} =0,

o S
6) HaI/I,I[I/ITe BCC KOPHH 3TOI'0 YpaBHCHUS, IIPUHAIJICKAINUE IIPOMEKYTKY |:]'1': T]

15. BeicoTa npaBUJIBHOI TPEYrojapHOM NMupamuabl paBHa 12, cropoHa ocHoBaHuA paBHa 8. Haiinure
anogeMy IMpaMu/Ibl, IUIOIAAb OCHOBAHMS U IUIOLIA/lb OOKOBOW OBEPXHOCTH.



OTBETDI:

1 BapuanT

1 -1,5

2 240000

3 2

4 0,8

5 10

6 147

7 T+ 2mn,
i§+ Zunn € Z

8 8

9 0,08

10 340

11 60

12 10

13 4

14 1a)y -+ ;- +7m,
knekz

St bm an

6) "L iTTiTT

15| hv228 = 257
Soen=2V3
Seox=18v57

2BapUAHT

1 |-3

2 |3

3 |4

4 10,6

5 |15

6 | 128

7 —£+27m, (—1)" =+ mn,
2 T E
neEZ

8 |9

9 10,06

10| 5

11 | 60

12 |5

132

14 a)rk;: | mn, k,nEZ
0) m; EH;%;?.

15 ha= \III? = SE
Socn=16V3
Seox.= .LZJ% = 95“]@




