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Paboyasi mporpamma mo marematuke 1Jjs1 11 Kiacca coctaBieHa Ha OCHOBE NPUMEPHOMU
[Iporpammbl OCHOBHOTO 00111eTO 00pa3oBaHus Mo anredpe, aBTOpckoit [Iporpammer o anredpe
T.A. bypmuctposoir (M.: Ilpocemenue, 2019) k yuebnuky FO.M. Konmsrun wu nmp. (M.:
[Tpoceemenue, 2019),rakxke aBTopckoit IIporpammer o reomerpun T.. Bypmucrporoit (M.:
[Ipoceemenue, 2019) k yuebnuky JI.C. Atanacsa u np. (M.: Ilpocsemenue, 2019).

PabGouass mporpamma oOpueHTHpOBaHA Ha UCIOJb30BaHHE ydeOHUMKa:AnreOpa W Havaia
MaTeMaTHYeCKOTo aHanm3a. Y4eOHuk mmsa 11 kmacca oOmieo0pa3oBaTeNbHBIX OpraHU3aIU:
6a30BbIi U yray0néunsiil ypoBHu. / Komsrua FO.M., Tkauésa M.B., ®énoposa H.E. u ap./ - M.:
[Ipoceemenue, 2019, Takke opueHTHpOBaHAHA HCIOJIb30BaHHE yueOHHKA: ['eomerpus. 10 -11
KJIacChl: YUueOHUK U1t 00111e00pa30BaTeIbHBIX YUPEKICHUN: 0a30BbIN U MPOGUILHBIN YPOBHH /
JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomues u np./ — 7-e uza. — M. IIpocsemenue, 2019.

ILinanupyemMbie pe3yJbTaThl OCBOCHHS COTEPKAHUS Kypca MaTeMaTHKH:
JInyHOCTHBIE Pe3yJIbTATHI:
* pa3BUTHE JIOTHYECKOTO M KPHUTUYECKOTO MBIIUICHUS, KYJIbTYPBI PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY,
* (dopMHUpOBaHHME Yy YYANIMXCS WHTEIUICKTYaJIbHOW YECTHOCTH ¥  OOBEKTHBHOCTH,
CHOC06HOCTI/I K IMPEOAOJICHUIO MBICIIUTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOMIUX U3 06BIIICHHOFO
OTIBITA;
® BOCIIMTAHHUC Ka4ueCTB JIMYHOCTH, O6CCH€‘-II/IB3.IOH_II/IX COMUAJIbHYTIO M06I/IHLHOCTB,
CHOCOOHOCTh MPUHUMATH CAMOCTOSITEIIbHBIC PEIICHUS;
® q)OpMI/IpOBaHI/IG Ka4yCCTB MBINJICHUA, HCO6XOI[I/IMI>IX Jid  ajanrtaii B COBPEMCHHOM
nH()OpPMaMOHHOM OOIIECTBE;
* pa3BHTHE UHTEPECA K MATEMATUUECKOMY TBOPUYECTBY U MATEMATHYECKUX CTIOCOOHOCTEI;
MeTanpeaMeTHbIe pe3yJbTaThl:
* (hopmupoBaHHE MPEACTABICHUIA O MaTEMATHKE KaK YacTU OOIICYEIOBEYECKOM KYIbTYPHI, O
3HAYMMOCTH MaTEMaTHKH B PA3BUTHH TUBWIIN3AINN U COBPEMEHHOTO O0OIIECTBA;
* pa3BUTHE TMPEJACTABICHUH O MareMaTHKe Kak (opMe ONHMCAHUS U METOJAE MO3HAHUSA
JCHCTBUTEIIFHOCTH, CO3/IaHUE YCIIOBHHA JUIi TPUOOpETEeHHs] IEePBOHAYAIBHOTO OIBITA
MAaTeMaTU4YCCKOTO MOACIINPOBAHUAA,
* (QopmupoBaHuE OOIIMX CIMOCOOOB HMHTEIEKTYAIBHOH MEATENIbHOCTH, XapaKTEePHBIX IS
MaTEMAaTUKHU U ABJIIIOIIUXCS OCHOBOH MO3HABaTEIbHOMU KYJIbTYPHI, 3HAYUMOU AJI pa3JIMYHbIX
cdep YeIoBeYeCKOH IeATeIbHOCTH;
IIpenmeTHbIe pe3yJIbTAThI:

Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHAJH32)
Yuciia 1 BeJIMYUHBI
Yuawuiica naywumca:
OTIepUPOBATH MOHATHEM paJiaHHAsi Mepa yIJia, BHIIOJHATH MPeoOpa3oBaHUs paJuaHHON MEphI B
IpagyCHYIO U TpajlyCHOW MepbI B paluaHHYIO;
ONEpUpPOBATh MOHATHEM KOMIUIEKCHOIO YHKCJIA, BBINOJHATH apu(MEeTHYecKue OIepanuu ¢
KOMILJIEKCHBIMH YU CJIaMHU;
n300paxkaTh KOMIUIEKCHbIE YHCJIa HAa KOMIUIEKCHON IUIOCKOCTH, HAXOJUTh KOMIUIEKCHYIO
KOOpAMHATY Yucia.
Yuawuiica nonyuum eosmorrcnocme:
MCIIOJIb30BaTh PAa3JIMYHbIE MEpPhl M3MEPEHMs YIJVIOB IPU PEUICHMHM I'€OMETPUYECKUX 3ajay, a
TaKKe 3a7]a4 U3 CMEXHBIX JUCLUHUIUINH;
MPUMEHSTh KOMITJICKCHBIC YHCIIA JIJIsl PEIICHHS anreOpandeckux ypaBHEHUI
Bripaxkenus
Yuawuiica naywumca:



ONEpUpPOBATH TMOHSATUEM KOPHS N —OW CTENEHH, CTENEHU C palUOHAIbHBIM I[OKa3aTeleM,
CTEMNEHH C ACHCTBUTEILHBIM TIOKa3aTeieM, JJorapudma;

MPUMEHSATh MOHSTHUS KOPHS N-OM CTENEHU, CTETIEHH C PAllMOHAJIbHBIM MOKA3aTeleM, CTEIEHU C
JIEHCTBUTEIIBHBIM TIOKa3aTeseM, JiorapuMa U UX CBOWCTBA B BBIYHCIICHUSAX W TIPU PEIICHUH
3a1ay;

BBITIOJTHATH TOXJECTBEHHBIC MPE0Opa30BaHuUs BEIPAKCHUM, COACPIKAIIIUX KOPEHb N-OiM CTEIICHH,
CTETICHH C PAIIMOHAIBHBIM IMOKa3aTelleM, CTEIIeHb C IHCTBUTEIBHBIM MIOKa3aTeNIeM, JIOTapudM;
ONEpUPOBATh MOHATHAMU KOCHHYC, CUHYC, TAHT€HC, KOTAHT'€HC yrja MOBOPOTa, apKKOCHUHYC,
ApPKCHUHYC, AQPKTAaHT€HC U apKKOTAHT€HC;

BBITIOJTHSATH TOXKJIECTBEHHBIE TIPEOOPa30BaHUS TPUTOHOMETPUICCKUX BBIPAKEHUN.

Yuawuiica nonyuum eozmosrcnocma:

BBITIOJIHSITH MHOTOIIIArOBBIE TTPE00pPa30BaHMsI BEIPAKCHUM, PUMEHSIST ITUPOKHI HAOOp crmocoOoB
U IIPUEMOB;

MPUMEHATH TOXKJIECTBECHHBIC MPEOoOpa30BaHMsI BBIPAKEHUHN I PEIICHHS 3a7a4 W3 Pa3IndHBIX
paszienoB Kypca.

YpaBHeHHUs M HEpaBEeHCTBA

Yuawuiica naywumca:

pemaTh UppalnuoHaJIbHbIE, TPUTOHOMETPHUUYECKUE, TIIOKa3aTeNbHble U  JIOrapupMHUUECKUE
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

pemaTh anredpanueckue ypaBHEHUS] HA MHOXKECTBE KOMITJICKCHBIX YHCET;

MIOHUMATh YPAaBHEHHUE KaK BAXKHEHIIYI0 MAaTEMaTHYECKYI0 MOJENb JUJIsl ONMUCAHUS U WU3Y4YEHUS
pa3Ho00pa3HBIX peabHBIX CUTYAIIM, pelIaTh TEKCTOBBIC 3a7aull ajareOpandeckuM METOI0M;
IPUMEHSTh rpaduuecKkue IpeICTaBICHUs U UCCIIeI0BaHUS ypaBHEHUIA;

Yuawuiica nonyuum eosmorrcnocme:

OBJIAJETh NpPUEMAMHU PEIICHHUS YpPAaBHEHWI, HEPABEHCTB M CHCTEM YpPAaBHEHMI; NPUMEHSTH
anmapar ypaBHEHUH Ui pelIeHUs pa3HOOOPa3HbIX 3a7a4 U3 MAaTEeMAaTHUKH, CMEKHBIX TIPEIMETOB,
MIPaKTHUKU;

OPUMEHATHh TpapUuecKue MPeACTaBICHUS ISl UCCIICAOBAHUS YpAaBHEHMI, HEPABEHCTB, CUCTEM
YPaBHEHUH, COIEPKAIIMX [TAPAMETPBHI.

DOyHKUUH

Yuawuiica naywumca:

MOHUMATh W WCMOJb30BaTh (DYHKIMOHAIBHBIE MOHATHS, S3BIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYCHHS);

BBINOJIHATH MOCTPOEHUE IPaUKOB (PYHKIUH C MOMOIIBIO TEOMETPHUUECKUX MTPeoOpa3oBaHuii;
BBIMIOJHATh MOCTpOCHHE TpaduKOB BHUAA , CTENEHHBIX, TPUTOHOMETPUUYECKHX, OOPATHBIX
TPUTOHOMETPHUECKUX, TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX (YHKITUI;

HCCJIEI0BAaTh CBOMCTBA () YHKIIHIA;

NOHUMAaTh (DYHKIMIO KaK BKHEHMIIYI0O MaTeMaTHYECKYI0 MOJENb Ul ONMUCAHHs MPOIECCOB U
SBJICHUN OKpPY)KAIOIIEr0 MHpa, NPUMEHATh (YHKIMOHANBHBIM S3BIK JJIS ONHCAHUA U
UCCIICIOBaHMS 3aBUCUMOCTEH MeXy (pU3HMUECKUMH BETHYUHAMU.

Yuawuiica nonyuum eozmorrcnocme:

NPOBOJIUTH HCCIICOBAHMS, CBS3aHHBIE C HM3YyYCHHEM CBOHCTB (YHKUMHA, B TOM YHCIE C
HCITOJIb30BaHNEM KOMIIBIOTEPA;

UCTIOJIb30BaTh (DYHKIIMOHAJIBHBIC TPEACTABICHUS U CBOWCTBA (YHKUMH IS pEUICHUs 3a1ad U3
Pa3JIMYHBIX pa3/IeJI0OB Kypca MAaTEMAaTHKHU.

Monayab «I'eomeTpus»
Yuawuiica nayuumea:

ONEepUpPOBATh MOHATUSMHU: TOYKA, NpsiMasi, IUIOCKOCTh B IPOCTPAHCTBE, MNapaJlICIbHOCTD,
NEPIEeHIUKYISIPHOCTD MPSIMBIX U IIIOCKOCTEH;



pacmo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (TpU3Ma, MHUPaMHa, MPSIMOYTOJIbHBII
napajuienenunes, Kyo);

n300pakaTh reoMeTpuieckre (GUrypsl ¢ IOMOUIBIO YePTEKHBIX HHCTPYMEHTOB;

U3BJIEKATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (hUrypax, mpeAcTaBIEHHYIO Ha
yepTexkax;

npuUMeHsTh TeopeMy [Iudaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;
HaXOJUTh OOBEMBI U IJIOMIATN MOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C NMPUMEHEHHEM
(opmyu;

pacro3HaBaTh Tejla BpalleHUs: KOHYC, LIWIHHID, cdepy, map;

BBIUUCIIATH 00BEMBI U IJIOMIAAN MOBEPXHOCTEH MPOCTEHIIINX MHOTOTPAHHUKOB M TEJ BpallleHUs
C TIOMOIIBIO POPMYI;

OTIepUPOBATH MOHATHEM JEKAPTOBBI KOOPIAUHATHI B IPOCTPAHCTBE;

HAXOJHUTh KOOPJMHATHI BEPIIUH Ky0a U MPSIMOYTOJIBHOTO TapaJuIeTIeHIe 1a;

3HaTh MpPHUMEpPhl MaTEeMaTHYECKUX OTKPBITUM M HX aBTOPOB, B CBSA3M C OTEUECTBEHHOW U
BCEMHUPHOU UCTOPHUEH;

MOHUMATh POJIb MAaTEMaTUKH B pa3BuTuu Poccuu.

B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH IPYIUX NPeAMETOB:

COOTHOCUTH aOCTpaKTHbIE T€OMETPUYECKHE MOHATUS M (DAaKThl C PEATbHBIMHU KHU3HEHHBIMU
00BEKTaMU U CUTYAIUSIMU;

UCIIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMTpUYECKUX GUTYp A pelleHds 3afad
NPaKTUYECKOTO CO/ICPIKAHUS;

COOTHOCHUTb TUIONIA/IM TOBEPXHOCTEH TeJl OJIMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;

OLIEHUBATh (POPMY NMPaBUIBHOTO MHOTOTPAHHHKA IIOCJIE CIMJIOB, CPE30B U T. M. (ONpeaeisTh
KOJIMYECTBO BEpIIMH, pEOep U rpaHeill MOJy4YeHHBIX MHOTOTPAHHUKOB).

Yuawuiica nonyuum eosmorrcnocme:

OPUMEHSTh JJIs PEIICHHs 3aad TeoMeTphYecKre (aKThl, €CIIH €CIU YCIOBHUS NPUMEHEHUs
3aJlaHbl B SIBHOU (popme;

pemiaTh 3a/1a4i Ha HAXO0XICHUE TEOMETPUUYECKUX BETMYHMH 110 00pa3IiaM Ui allrOpUTMaM;
nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHUCIIE PUCOBATH
BUJ] CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOTOT'PAaHHUKOB;

U3BJIEKAaTh, HHTEPIIPETUPOBATh U MPe0oOpa30BbIBaTh UH(POPMAILIMIO O TEOMETPUUECKUX (Urypax,
MPEJICTABICHHYIO HA YePTEkKaX;

NPUMEHSTh TeOMeTpUyYecKue (akThl JJIi pelIeHUs 3aJady, B TOM 4MHCIe, MpelrnoJiararoliue
HECKOJIBKO I1ar0B PEIICHHUS;

OIMCHIBATh B3aUMHOE PACIONIOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

(dbopMynHpoBaTH CBOMCTBA U IPU3HAKH (DUTYD;

JIOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHHUS;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

BIIAJCTh CTAaHJAAPTHOW KiaccU(UKaIlMeld TMPOCTPAHCTBEHHBIX (uryp (mupamuaa, MpuU3Ma,
napajuiejenumnen);

HCIIOJIb30BaTh CBOMCTBA F€OMETpUUYECKUX (QUTYp AJIs pEIICHUs 3a/1a4 MIPAKTUUYECKOro XapaKkTepa
W 337124 U3 OpYTUX o0yacTeil 3HaHUM;

pemaTh MpocTeiIme 3a/1auy BBeIEHHEM BEKTOPHOTO O6asuca.



Conep:xanue yueOHoro npeamera «MaremMaTuka
11 k1., 204 yacos (6 yacoB B Heae 10 34 y4eOHBIX He/leJIH)

Tpuronomerpnuyeckne pynkuun (184)

OO6nacTh onpeaeneHnss 1 MHOKECTBO 3HAYCHHH TPUTOHOMETpUUYECKUX (QyHKIu. YeTHOCTD,
HEYETHOCTb, MEPUOIUYHOCTh TPUTOHOMETpUUYECKUX (QyHKIMi. CBoMcTBa PYyHKIMHU Yy=COSX
u ee rpaduk. CoiicTBa pyHKIMHM y=sinxX u ee rpaduk. CoiicTBa u rpaduk QyHKIHH y=tgxu
y=ctgx. ObpaTHble TpuroHoMerpudeckue Gpynkiuu. HempepbBHOCTh hyHKIIHH.

KoopauHaThl TOYKHM U KOOPAUHATHI BeKTOpa(74)

Bextoprl. Yron mexnay Bekropamu. Koopaumnarel Bekropa. CkalsipHOE INPOU3BEICHHE
BEKTOpOB. /J[MHA BeKTOpa B KOOpAMHATaX, yroll MEXIy BEKTOpaMH B KOOpAMHATAaX.
KonnuaeapHbie BEKTOPBI, KOJUITMHEAPHOCTh BEKTOPOB B KOOPAMHATAX.

IIpounsBonnas u ee npuMeHeHue(354)

[Ipenen nmocnenoBatenbHOCTH. Onpenenenue npousBoaHou. [IpaBuna nuddepeHupoBanms.
[IpousBonnas crenenHoi ¢ynkimu. ['eomerpuueckuii cMbicn mpou3BoaHON. [IponsBonHbIe
aNieMeHTapHbIX (yHKUUU. ['eomerprueckuii cMpica mpou3BoaHOM. Bo3pactanue u yOpiBaHue
byaknun. OkctpeMymbl GyHknuu. HawmOombmiee W HauMeHbIIee 3HAYCHHUE (DYHKIIUU.
[Tpon3BonHas BTOPOro MOpsijiKa, BBITYKIOCTh M Todka mneperuda. Iloctpoenue rpaduka

byHKIIHAH.
CkagnsipHoe npou3sBeieHre BeKTOPOB. /IBu:xenue (84)

JlaHHBIN pa3gen SABISETCS HEMOCPEACTBEHHBIM IPOJODKEHHEM Mpenpiayniero. Broaurces
CKaJIIpHOE TMPOMU3BEJCHHUE BEKTOPOB, KpPAaTKO MEPEUUCISIIOTCS €ero cBoiictBa  (0e3
JI0Ka3aTeNbCTBa, TOCKOJIbKY COOTBETCTBYIOIIME JOKa3zaTelbcTBa OBIM B Kypce
TUTAHUMETPUH) U BBIBOAATCS (POPMYIBI ISl BBIYUCICHUS YTIIOB MEXIY ABYMS IMPSMBIMH,
MEXIy NMpsIMOM U IUIOCKOCTBIO. B KOHIIE pa3ziena u3ydaroTcs ABM)KEHHS B IIPOCTPAHCTBE:
LEHTpalbHasl CUMMETpPHsI, OCEBas CHUMMETpHs, 3€pKalbHas cuMmmerpusa. Kpome Toro,
paccMOTpeHo mpeodpa3oBaHue OI00US.

IlepBooOpa3nasi u uHTerpaJ (184)

ITepBooOpaznas. [IpaBuna HaxoxaeHUS epBo0Opa3HbIX. [lnomanb KpUBoOIMHEHHON
Tpanenuu. VHTETpan u ero BBIYKCICHHE. BbramciieHne miomaneii Guryp ¢ MmoMoIibio
uHTerpaioB. IlpuMeHeHne MHTErpanoB A pemieHus Qusnueckux 3aaad. [Ipocreiimme
nudGepeHIraIbHbIC YPaBHEHUS.

OcHoOBHas 11€J1b — O3HAKOMHTH C IMOHATHEM HHTErpajga U HWHTETPUPOBAHHUEM Kak
omepanueit, ooparHor aud PepeHIUpPOBaHNIO; HAYYUTh HAXOAUTh IUIONIAIb KPUBOJIWHEHHON
Tpareyu, pemarb npocTeiine GU3nIecKue 3a1a41 ¢ TOMOIIbI0 HHTErpaa.

Onepanuss WHTErpUPOBAaHUS CHayajla OIpeAeNsieTcss Kak onepauus, oOpaTHas
TuQepeHIIMPOBAHUIO, ajlee BBOAUTCS MOHITHE MEPBOOOPA3HOMN, MPH 3TOM HE BBOAMTCS
HU OIpejesieHue HEOIpeleseHHOr0 WHTerpaiga, HU ero obo3HaueHue. Tabmuua mpaBui
UHTETpUpOBaHUs (T. €. TabiMiia mepBOOOPA3HBIX) B 3TOM CIy4ae €CTECTBEHHO MOJIyJaeTcs
U3 TabIuIbl MPOU3BOAHBIX. POPMYIUpPYETCsl YTBEP)KIEHUE, YTO BCE MEPBOOOpa3HbIC AJIs
¢byakmun f(x) umeror Bug F(x) + C, roe F(x) — nmepBooOpa3Has, HaiijieHHas B TabiuIie.
OTOT QaKT HE JOKA3bIBACTCSI, & TOJIBKO MOSCHSAETCS.

Cesi3pb  MeXAy TMEpBOOOpa3HOW W  IJIOMAABI0 KPUBOJIWHEWHOW  Tpameruu
yctaHaBnuBaercs Qgopmynoir Herorona — JleiOnuma. Jlanee BO3HHUKAET ompeercHHBIN
MHTETpaj KakK MpeJesl MHTEeTrpajIbHON CyMMBI; Iipu 3ToM (opmyna Herotona — Jleiibuuma
TaK)Ke OKa3bIBaeTCs CHpaBe IuBod. Takum oOpazom, 3Ta opmyiia sSBISIETCS TIaBHOW: C ee
IIOMOIIbIO  BBIYMCISAIOTCA ~ ONpPENEICHHbIE  HMHTErpajbl M HAXOUATCA  IJIOLIAAM
KPUBOJIMHEHHBIX Tpaneuuid. Ha mpodunbHOM ypoBHE yyamiuecs 3HaKOMSTCS C 3aJjayaMy Ha
HAXOXXJCHHUE IMYTHU 1O 33aJaHHON CKOPOCTH, HA BBIUMCIIEHHE DPAOOTHI MEPEMEHHOM CHIIBI,
3alayaMi O Pa3MHOKCHUH OaKTepHWil W O paJMOaKTUBHOM pacmazae Ooisiee moapoOHO, yeM



6.

7.

IIKOJIBHUKH KJIACCOB 0a30BOT0 YPOBHS, U y4aTCsl peuiaTh mpocteime quddepeHnanbHbe
YpaBHEHUS.

Hwnaunap, konyc, map. (174)

[Tonstne uwmnuaapa. [Dhiomanes noBepxHocTw umiauHIpa. Ilonartue konyca. I[liomans
MOBEPXHOCTH KOHYyca. YceueHHbIH kKoHyc. Cdepa u map. YpaBHeHue coepbl. Bzaumnoe
pacrnionioxenue chepsl 1 mmockoctu. KacarenpHas miockoctH kK chepe. [Lnomans chepsl.
OcHOBHas 1eb — JaTh Y4YallMMCS CHUCTEMaTHUECKHE CBEJIEHHS 00 OCHOBHBIX TellaxX M
MOBEPXHOCTAX BpALLEHUS — IMIMHIpPE, KOHYyce, cdepe, mape.

N3yuenne kpyrabix Ten (UMIMHApa, KOHYyCa, IIapa) U HUX IOBEPXHOCTEH 3aBepliaeT
3HaKOMCTBO YYalllUXCSl C OCHOBHBIMU MPOCTPAHCTBEHHBIMU Gurypamu. BBoasTcs moHsTus
UWIMHIPUYECKOW M KOHUYECKOW TTOBEPXHOCTEH, HUIUHAPA, KOHYCA, YCeUeHHOTo KoHyca. C
MOMOIIbIO Pa3BEPTOK OMNPEACAIOTCA IUIOMAAN MX OOKOBBIX IMOBEPXHOCTEH, BBIBOJATCS
COOTBETCTBYIOLIME (OPMYNbI. 3aTeM MAIOTCs OIpenesieHus] cepbl W IIapa, BBIBOISTCS
ypaBHEHHUS CcQepbl U C €ro MOMOIIBI0 HCCIEAYeTCS BOIPOC O B3aMMHOM PAaCIONIOXKEHUH
chepsl U miaockocTu. Ilmomane cdepsl ompenenseTcss Kak Mpenaes MOCIe0BaTeIbHOCTH
wioniaied OMUCAaHHBIX OKOJIO cdepbl MHOTOIPAaHHUKOB TMPU CTPEMIIEHUH K HYIIO
HauOOJBIIET0 pa3Mepa KaxIoW TrpaHu. B 3amagax paccMaTpuBalOTCS Pa3IUYHBIC
KOMOHMHAIIMU KPYTJIBIX T€ M MHOTOTPAaHHUKOB, B YAaCTHOCTH OINMCAHHBIE U BIIMCAHHBIE
MPU3MBbI U TUPAMUJBIL.

B nanHOM pa3zzgene H3JI0KEHBI Tak)K€ BOIPOCHI O B3aMMHOM paclojoXeHUM chepbl U
OpsIMOM, O CEYCHUSAX UWIMHAPUYECKOM M KOHUYECKOM IIOBEPXHOCTEH pas3IMYHBIMU
IJIOCKOCTSIMM.

Komnuiekcnbie uncia (184)

OnpeneneHne KOMIUIEKCHBIX 4Hcesl. CloXeHHME M YMHOXXEHHE KOMIUIEKCHBIX YHCEN.
KomnekcHo conpsikeHHble yncaa. Moaynib KOMIUIEKCHOTO yncia. Onepanuy BBIYUTAHUS U
neneHus. I'eoMerpuyeckas WHTEpHpeTalusi KOMIUIEKCHOrO d4ucia. TpuroHoMerpudeckas
¢dopMa KOMIUIEKCHOTO YHUCJia. YMHOKEHHE U JeNICHHE KOMIUIEKCHBIX YMCel, 3alCaHHBIX B
Tpuronomerpudeckoit popme. @opmymna Myaspa. KBagpaTtHoe ypaBHEHHE ¢ KOMIUIEKCHBIM
HEM3BECTHBHIM. M3BIIeueHe KOpHS N3 KOMIICKCHOTO Yncia. Anredpandeckue ypaBHEHHUSI.
OcHOBHasi 1eJIb — HAy4uTh MPEACTABIATh KOMIUIEKCHOE YHCIIO B aireOpandeckol u
TPUTOHOMETPHUYECKON (opMax; M300paXkaTb YMCIO HAa KOMIUIEKCHOH IIOCKOCTH; HAYYHUTh
BBIIIOJIHATH ONEPALMH CJIOKEHHUSI, BBIYUTAHUS, YMHOKECHHS U JICJICHUS YKCEll, 3alIMCAaHHBIX B
anreOpandyeckoil ¢opme, ONEpaluydl YMHOXKEHUS M JEJICHUs] YHUCEN, MPEICTAaBICHHBIX B
TPUTOHOMETPUIECKOH (hopme.

Ha npumepe Teopun KOMIUIEKCHBIX YHMCENl CTAPLIEKIACCHUKM BIIEPBBbIE (a, BO3MOXKHO, W
BOOOIIE E€IMHCTBEHHBI pa3) 3HAKOMSTCS CO CTPOTUM IIOCTPOCHHEM TEOPUU YHCEN.
KomMrekcHbie yncia BBOJIATCS MO0 KaK yIMopsI0OUueHHas Mapa Yrcet, 00 KaK BhIpaKCHHE
a + bl, rne a u 'b — paelicTBUTEBHBIE YKCTA, 1 — HEKOTOPBIA CUMBOJI, TAKOH, 4TO 12 = —1.
3areM GoOpMyIUPYIOTCS TMpaBWIA, YCTAHABIMBAIONINE DPABEHCTBO KOMILUIEKCHBIX YHCET,
BBOJATCA YMCJA, COOTBETCTBYIOUIUE IPUBBIYHBIM I IIKOJBbHUKOB HYJIO U E€IUHHIIE,
U3y4alTCsl TpaBwia apuQMETHUECKUX JEUCTBUH HAaA KOMIUICKCHBIMH  YHCJIAMH.
Tpuronomerpuueckass UHTEpHpPETAaldsl KOMIUIEKCHOTO  4YHCJIa  IO3BOJSET  peliarh
anreOpanveckue ypaBHEHHs (B YaCTHOCTH, KBAJpaTHBIC) B IMOJE€ KOMIUICKCHBIX YHCET H
OCO3HAHHO BOCIIPUHHMAaTh OCHOBHYIO T€OpeMY anreOpbl, KOTopas popMyIupyeTcss B KOHIIE
TEMBI.

O0bembl Tea (224)

O6beM npsIMOyroJpbHOTO mapauienenuneaa. O0beM npsMon MpU3Mbl U IMHApa. OOBeMbI
HAaKJIOHHOM TMpPHU3MBI, MHpaMubl, KoHyca. OObeM 1mapa u momanas chepsl. OObeMbl
IIApOBOr'0 CErMEHTA, IIAPOBOTO CJI0S U IIAPOBOTO CEKTOPA.

OcHoBHas 1eNb — BBECTH MOHATHE O00beMa Tela W BbIBECTH (OPMYIIBI Uil BBIYUCIICHUS
00BEMOB OCHOBHBIX MHOTOTPAaHHUKOB M KPYIJIBIX TeJl, U3yYEHHBIX B Kypce CTEPEOMETPHUHU.
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[TonsTne oObemMa Tena BBOAMUTCS AHANOTUYHO TMOHSATUIO TUIOMIATN U IJIOCKOW (HUTYPHI.
DopMyITUPYIOTCS OCHOBHBIE CBOMCTBa OOBEMOB M Ha HMX OCHOBE BBIBOAMTCS (hopmyIa
o0beMa TPSIMOYTOJILHOTO TMapajUleNienuIesa, a 3areM MpPsSMON TpU3Mbl W HUJIHHIpA.
DopMmyibl 00bEMOB IPYTUX TEJ BHIBOAATCA C MOMOILBIO HHTETPabHOM Gopmysbl. Dopmyiia
o0beMa Iapa UCTOIb3yeTCs Ul BBIBOJA (POPMYIIBI II0aau chepsl.

JaeMeHThl KOMOMHATOPUKH (1349)

Maremarnueckas uHAaykuus. IIpaBwiio npousseneHus. PasMelieHHss ¢ IOBTOPEHUSMHU.
[TepectanoBku. Pasmemenuss 6e3 moBropeHuii. Coueranus 0Oe3 TOBTOPEHHUH W OWHOM
Hsrorona.

OcHoBHas 1elIb — Pa3BUTh KOMOWHATOPHOE MBIIIICHUE yYalIUXCs; 03HAKOMHUTH C TEOpHEH
COeIMHEHUI (KaK CaMOCTOSITENIbHBIM pa3/ieioM MaTeMaTHKd W B JalibHeileM — ¢
arnmapaToM pEIICHHs psiia BEPOATHOCTHBIX 3a/1a4); 000cHOBaTh (hopmyny 6nHoma HeroToHa
(c KOTOpO¥1 yJaluecs JIUIIb 3HAKOMIIHCH B Kypce 10 kiacca).

OcCHOBHBIMU  33ZlauaMu  KOMOWHATOPUKH CYHMTAIOTCS —cienyromue: 1) cocraBieHHe
YIOPSA0YCHHBIX MHOXECTB (00pa3oBaHWE IMEPECTAHOBOK); 2) COCTABIICHHE MOIMHOMXKECTB
JAHHOTO MHOXKecTBa (0Opa3oBaHHE coOdYeTaHWi); 3) COCTaBJIE€HHE YIOPSAOYEHHBIX
MOJIMHOKECTB JJAHHOT'O MHOKECTBa (00pa3oBaHUEe pa3MEIICHUN).

W3 Bcero MHOrooOpasusi BOIPOCOB, KOTOPHIMU 3aHUMAETCsl KOMOMHATOPHKA, B COAEpKaHHE
o0pa3oBaHMUS CTApIICH IIKOJIBI CETOMHS BKIIOYACTCS JUIIb TEOpUS COCIWHEHUH —
KOMOHMHATOPHBIX KOHQUrypaluii, KOTOpble Ha3bIBAIOTCS IEPECTAHOBKAMU, Pa3MEIIEHUSIMU U
couetanusiMu. [IpudeM 00s3aTeNbHBIMH AJII U3YyYEHUS SBISIFOTCS JUIIb COENWHEHHUs 0e3
MOBTOPEHUM — COEJAMHEHHUS, COCTaBIIIEMbIE 0 OMpEAENICHHBIM MMpaBUJIaM U3 Pa3IUYHBIX
AJIEMEHTOB.

Teopust coeauHeHUN C MOBTOPEHUSIMU HE SBJSETCS 00s3aTEeNbHOM U M3YYeHHUs Jake Ha
npopHILHOM YpOBHE, T€M HE MEHee, MOJIE3HO BBECTH TMOHATHE XOTA Obl pa3MelIeHuil ¢
MOBTOPEHUSIMH, TaK KaK 3aJ]auM Ha MOJCYET YMCIIa 3TUX pa3MEeLICHUI paccCMaTpUBAIOTCS YKe
Ha TIEPBBIX YpOKax TMpU pEIICHUH 3aJad Ha MPUMEHEHHE TMpaBuiIa MPOU3BEACHHUS.
3HAKOMCTBO C OCTaJbHBIMU COCTUHEHHUSIMHU C MOBTOPEHHUSIMH MOXKET OBITH PACCMOTPEHO C
ydanuMucs NpoQUIBHBIX KJIACCOB TMPU HATUYAH BpeMeHH. JOKa3aTenbCTBO Ke
crpaBeIMBOCTH (GOpMYJT AJisl MOJCYETa YMCIa MEPECTAaHOBOK C TMOBTOPEHUSAMH W 4HKCIA
COUYCTAHWH C MOBTOPEHUSMHU CJIEIYEeT PACCMATPUBATH TOJIBKO MPH YIITyOJIEHHOM H3yYEHHH C
yUYalIMMHUCs, YCBOUBIIUMHU IPUMEHEHHE METO/1a MAaTEMAaTUYECKON MHTYKIHH.

3HAKOMCTBO ¢ BeposATHOCTHIO (134)

BepositHocTh coObITHS. CliO’KeHHE BEPOSTHOCTEH. Y CIIOBHAsI BEPOATHOCTh. HesaBucuMOCTh
coObITHi. BeposiTHOCT Tpon3BeieHNs He3aBUCUMBIX coObITHi. Popmyna beprymn.
OcHoBHast 1enb — cGOPMUPOBATH MOHITHE BEPOSITHOCTH CIIy4allHOTO HE3aBUCUMOTO
COOBITHSI, HAYYUTh pEIIaTh 3aJa4d Ha MPUMEHEHHUE TEOPEMBI O BEPOSTHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITUN U Ha HAXOXICHHUE BEPOSITHOCTU NMPOU3BEIACHUS ABYX HE3aBHCHMBIX
COOBITHI.

B mporpaMMmy BKITIOYEHO M3y4yeHHE (4aCTUYHO HA MHTYUTUBHOM YPOBHE) JIUIIL OTJEJIbHBIX
AJIEMEHTOB TEOPUU BepOSATHOCTEW. IIpy 3TOM BBEAECHMIO Ka)KIOTO MOHATHS IMPEAIIECTBYET
HedopMaabHOE OOBSICHEHHME, pAcKphIBAIOIIEe CYIIHOCTh JAHHOTO TMOHSATHUS, €ro
MIPOUCXOKICHUE U PEATbHBINA CMBICA. Tak BBOIATCS MOHSTHUS CIy4YallHBIX, JTOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITH, CBSI3aHHBIX C HEKOTOPBIM HCIBITAHUEM; ONpPEICISIIOTCS W
WLUTIOCTPUPYIOTCS ONIEpAINH HaJl COOBITUSMHU.

Knaccuueckoe omnpezeneHrne BEpOITHOCTH COOBITHSI C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ucxonaMu (QOpPMYIUpYETCsl CTPOro, MU Ha €ro OCHOBE (C UCIOJIb30BAHUEM 3HAHUMN
KOMOWHATOPHKHN) peraeTcsi OONBIIMHCTBO 3aa4. [IoHATHS TeOMeTpUYEeCKOi BEpOSTHOCTH U
CTATUCTUYECKOM BEPOSITHOCTH BBOAWIUCH HAa MHTYUTUBHOM YPOBHE B OCHOBHOMW IIKOJE.
HezaBucuMoCTh COOBITUH BBOAMTCS JTOCTATOYHO CTPOro (IOCNE OMNpeAesieHUs] MOHATUS
YCIIOBHOH BeposiTHOCTH). Pa3Oupaercs pemieHue 3aJadd Ha HAaxXOXJIEHHE BEPOSITHOCTU
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coObiTust B, cocrosiero B TOM, YTO MPH NI HCHBITAHUAX HaONOaeMoe coObITHE A
npousoieT poBHO k pa3, mocie yero o6ocHoBbIBaeTcs hopmyia bepryiu.

[Ipn u3nokeHuM MaTepuana JAaHHOTO pas3jiesia NOJYEPKUBAETCS NPUKIAAHOE 3HAYEHUE
TEOpUU BEPOSATHOCTEH B pPa3IMUYHBIX OOJACTSIX 3HAHUNW U NPAKTUYECKON NEeATEIbHOCTH
YeJI0BEKA.

YpaBHeHNs1 M HEPABEHCTBA € ABYMs nepeMeHHbIMU(104)

JIuneliHble ypaBHEHUS M HEPAaBEHCTBA C ByMs IepeMEHHbIMHU. HenuHelHble ypaBHEHUS U
HEpaBEHCTBA C JIByMs IIEPEMEHHBIMU. YPaBHEHUS M HEPABEHCTBA C ABYMS NEPEMEHHBIMH,
coJieprKallye napamMmeTpsl.

OcHoBHast 1enb — OOyYUTh MpUEMaM pELICHUs ypaBHEHUH, HEPAaBEHCTB M CHCTEM
YpaBHEHUH U HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

N300paxeHre MHOXKECTBA TOYEK, SIBJISIFOIIETOCS PEIIEHHWEM YpaBHEHHS MEpPBOM CTENEeHH C
JIBYMsI HEHU3BECTHBIMH, HE€ HOBO JIS Y4YalllUXCsl CTapliuX KiaccoB. PemeHue cuctem
YpaBHEHUW C MOMOINBIO Tpaduka 3HAKOMO IIKOJIBHUKAM C OCHOBHOHM MIKOJIBI. Temepb um
NPEJCTOUT YTIyOUTh 3HAHUS, IOJTYUYECHHBIE pPaHee, 1 O3HAKOMHUTHCS C PEIICHHEM HEPAaBEHCTB
C ABYMS IEPEMEHHBIMU U UX CUCTEM.

Y4eOHBI MaTepuan 3TOH TeMbl MOCTPOEH TaK, YTO YYalIMecs IMOCTUTAIOT €ro B XOJe
pelieHrs KOHKPETHBIX 3ajad, a 3aTeM IPOUCXOIUT OO0O0OIICHHE H3YyYEHHBIX NPUMEPOB.
ChHauana paccMaTpUBAIOTCS YpPaBHEHHS C JBYMsI TI€PEMEHHBIMHU, JIMHEWHbIE WU
HEJIMHEHHBIE, 3aTEM HEPABEHCTBA U, HAKOHEII, CUCTEMbI YPABHEHHUI 1 HEPABEHCTB.
N3ydyeHnnem 3TOil TeMbl NOABOAMTCS MTOTI M3BECTHBIM YYalIUMCS METOAAM PpELICHUS
YPaBHEHUN W HEPABEHCTB. PaccMaTpuBarOTCs METONBI, C KOTOPBIMH OHU PAaHEE 3HAKOMBI HE
ObUIM, HO 3HAHMS, KOTOPBIE NMPHUXOAUTCS HMPUMEHSTH, XOPOLIO M3BECTHBI M MPEACTAIOT C
HOBOM JIJIsl y4aIllUXCsl CTOPOHBI.

12. IloBTOpenne (254)



TemaTnueckuid miian

Ne Conep:xkanue Bcero | Koua-Bo K/p 3a4eThbl
YPOKOB
1 | Tpuronomerpudeckue GyHKIIUNA 18 17 1
2 | KoopauHatsl TOYKU U KOOPIANHATHI 7 6 1
BEKTOpa
3 | Ilpon3BoaHas u €€ IpUMEHEHUE 35 33
4 | CxangapHoe NMPOU3BEICHHE BEKTOPOB. 8 6 1 1
JIBuxeHue
5 | MaTerpan 18 17 1
6 | Hunuuap, koHyc, map 17 15 1 1
7 | KommiekcHbie yucna 18 17 1
8 | O0Bbembl Ten 14 13 1
9 | DneMeHTbl KOMOMHATOPUKHU 13 12 1
10 | O6Bem mapa u wiomaas chepsl 8 6 1 1
11 | 3HaKOMCTBO C BEPOSTHOCTBIO 13 12 1
12 | YpaBHeHHs U HEPABEHCTBA C ABYMS 10 9 1
HepeMEHHBIMHA
13 | [loBTOpEHwme. 25 24 1
Bcero 204 187 14 3

Cucrema OLeHKH IVIAHUPYEMBIX Pe3yJ1bTATOB

OneHKa KOHTPOJIBbHBIX H CAMOCTOSTEIbHBIX MMCbMEHHBIX PaldoT.

Onenka "5" craBuUTCH, €CJIH YYCHUK:

® BHITOJIHUI paboTy 6e3 omrOO0K 1 HE0UETOB B TPEOyeMOM Ha «OTIMYHO» 00BEME;

e JoITycTHII He O0Jiee 0OIHOTO HeZl04YeTa B TpeOyeMOM Ha «OTIMYHO» 00beMe;

Ounenka "4" craBUTCS, €CJIM YY€HUK BBINOJHUI PadoTy MOJHOCTHIO, HO IONMYCTHWI B

HeM:

eHe Oosiee OMHOM HErpyOOil OMMOKH M OJHOTO HemodeTra B TpeOyeMOM Ha «OTIUYHOY

00BeME;

e 1t He OoJiee TPeX HEJOYETOB B TPeOyeMOM Ha «OTIUYHO» 00bEME.
Ounenka "3" cTaBUTCH, €CJIM YYCHHK NPABUJIbHO BHINIOJHIJI He MeHee N0JOBUHBI

padoThI MU AOMYCTHIL:

e He OoJiee IBYX TpyOBIX OIMOOK B TPEOYEeMOM Ha «OTIMYHO» 00BEME;

o 1K He OoJiee OHOM TpyOoit M OHON HEeTPyOOil OMMOKH U OJTHOTO HEIOYEeTa;

e 111 He OoJiee BYX-TpeX HErpyObIX OUIHOOK;

® WJIM OJTHOW HEerpy0Ooil OMMOKHU U TPEX HEJJ0UYETOB;

® JUTH TIPH OTCYTCTBHU OIINOOK, HO IPY HAJTHYUN YETHIPEX-IISITH HEJJ0YETOB.

Ouenka "2" craBUTCH, €CJIH YYCHUK:

® JIONTYCTHJI YUCIIO OUIMOOK M HEIOYETOB IMPEBOCXOASIIEe HOPMY, MPU KOTOPOH MOXKeET

OBITH BEICTaBJIEHA oreHKa "3";

® MJIN €CJIM MTPaBUJIbHO BBITTOJIHUII MCHEC ITOJIOBHHBI pa6OTBI.



BxoaHasi KOHTpoJIbHAsI padoTa

o 3 11
1.Halinu 3nauenue Beipakenus 0,21 5 +E
976 x9%

2.Haiiau 3HaueHue BhIPAKEHUS p
3.MarasuH fenaer CKUJKy IeHCHOHEPaM Ha ONpeAesEHHOE KOJIMYECTBO MPOIIEHTOB OT
LIeHbI MOKYNKH. J{pIHs crout B MarazuHe 50 py6ieil. [lencuonep 3ammaTui 3a 1piHIO 48
py6seii. CKOJIBKO MPOIEHTOB COCTABIISIET CKUKA ISl IEHCHOHEPOB?

4.I1nommans TpEyroiabHUKA CO CTOPOHAMH a,b,c MOXXHO HalWTH 110 Gopmyre ['epoHa
S=\/E (p—a)(p—8)(p—c),.roe p=%b+c . Haiitu momans TpeyrojibHUKa CO
croponamu 11,25 ,30.

V1.8v0.6

5.HalitTi 3HaYeHue BEIpAKEHUSI————
p V0.12

6.B nome , B koTopoM *UBET J{nuMa, oquH noabe3a. Ha kaxmom ataxe no 5 kBapTup.
Hrma xxuBét B kBaptHpe 34. Ha kakoMm staxke )kuBET {uma?
24x—14:1
4
8.ILmomane pomba paBHa36. OqHa U3 ero nuaroHasnei pasua 6. Haiftu apyryio

MaroHaib.

7.HaliTu KOpeHb ypaBHEHHUS

KonTpoabnas padora Ne 1
1o teme «TpuroHomerpuueckue GyHKIUN»

Bapuanm 1
1. HaiiguTte 001acTh onpeaeneHuss 1 MHOKECTBO 3HAUCHUH (PYHKITUN

y =2 COSsX.
2. BeiscHure, sBiseTcs 11 QYHKIMSA y = SInX — tgX YETHOW WM HEYETHOM.

3. H3zobpaszute cxemaTnuecku rpaguk QyHKIUHN y = sinx + 1 Ha oTpe3ke [— g; 27‘[].

4. Haiinute Hanbosblllee 1 HAMMEHbIIIEE 3HAYCHUS (PYHKITUN
y = 3sinx -cosx + 1.

5. Tloctpoiite rpadux pyrakumuu y = 0,5 cosx — 2. [Ipu kakux 3HaAYCHUSIX X QYHKIUS
BO3pacTtaer? YObiBaeT?

KonTpoabHas padora Ne 1
o TeMe «TpuroHomerpudeckue QyHKIUNY
Bapuanm 2
1. HaiiguTte o01acTh onpeaeneHuss 1 MHOKECTBO 3HAUCHUH (PYHKITUN
y =0,5 cosx.

2. BrlscHuTe, sBIsAETCS U QYHKIHSA Y = COSX — X°

YEeTHOH WU HEYETHOH.

3. H3zobpaszute cxemaTnuecku rpaguk GpyHKIUHN y = cosX - 1 Ha oTpe3ke [— g; 27‘[].

4. Haiinute HanbosbIllee 1 HAUMEHbIIIEE 3HAYCHUS (PYHKITUN
y= gcoszx — %sin2x+ 1.

5. Tloctpoiite rpaduk pyHkumun y = 2 sinx + 1. [Ipu kakux 3HaAYCHUSIX X QYHKITUS
BO3pacraer? YObIBaeT?



KonTpoabsHnas padora Ne 2 o Teme:
«KoopanHAaTBI TOYKH U KOOPAMHATHI BEKTOPa»

BapuanT 1

. HalimuTe xoopIuHATHI BEKTOpa AB ,ecmu A (5;-1; 3), B (2;-2; 4).
2. JlaHbI BEKTOPBI b (3; 1;-2) u ¢ (1; 4;-3). Haiinute ‘25 —E‘ .

3. M3oOpasute cucreMy koopauHaT Oxyz u noctpoiire Touky A (1;-2;-4). Haiinure
paccTOsIHUS OT ATOM TOYKHU 10 KOOPAMHATHBIX MIIOCKOCTEH.

KonTpoabHas padora Ne 2 o teme:
«KoopauHAaThI TOYKHM U KOOPAUHATHI BEKTOPA)
Bapuant 2

. Haitnure xoopauHaThel BEKTOpa @ , ecu C (6; 3;-2), D (2; 4;-5).
2. Jlansl Bextopa @ (5:-1;2) u b (3; 2;-4). Haiigure ‘& - 2[;‘.

3. H3zob6paszute cuctemy koopauHaT Oxyz u moctpoite Touky B (-2;-3; 4). Haitnure
paccTosiHUA OT 3TOM TOYKH J0 KOOPIAMHATHBIX IUNIOCKOCTEH.

KonTpoabsnas padora Ne 3
1o teme «IIpon3BoHAs U €€ TEOMETPUUECKUIN CMBICII

Bapuanm 1

1.

X

6
Haiigute npousBonHyro GyHKIHHU: a) 3 2. X% ; 0) (g + 7) ; B) e*cosx; T) et

o o 3
Haifnure 3HaueHue pousBoaHoi gynkmuu f(x) =1 — 63/X B Touke Xo = 8.
3anumuTe ypaBHEHUE KacaTeslbHOU K rpaduky pyHkiun f(x) = sinx — 3x + 2 B Touke xo = 0.

bl IRl

x+1
x2+3

HaiinuTe 3HaueHus X, pU KOTOPHIX 3HAUECHUS POU3BOJHON GyHKIMH f(X) =

ITOJIOKHUTCIIBHBI.

. Haiiaure Touku rpaduxa ¢pynkuun f(x)= x> — 3x%, B KOTOPHIX KacaTelbHas K HEMY

napajuieJbHa ocH abCcImcce.
Haiinute npoussoanyto ¢pynkuuu f(x) = log;(sin x).

KonTpoabHnast padora Ne 3
1o TeMme «IIpon3BoaHas U €€ TEOMETPUUECKUN CMBICID)

Bapuanm 2

1.

X

Haiiaute npousBoaHyio QyHKIMH: a) 2X° R 0) (4 —3x)%; B) e* -sinx 1) Ay

x2 "’ cosx

. . 1 1
2. HaiinuTe 3HaueHne npou3BogHoN GyHKuuu f(x) =2 — 7 BTOUKE X0= 7.
X
3. 3anummuTe ypaBHEHHE KacaTeIbHOU K rpaduky pyHkimu f(x) =4x -sinx + 1 B Touke X = 0.
o o 1-x
4. HaiinuTe 3HaU€HMS X, IPU KOTOPHIX 3HAUECHUS MPOU3BOAHON GyHKIMH f(X) = 1o
X

OTpULATCIIbHBI.

. Haitnure Touku rpaduxa gynkmuu f(x)= x> + 3x%, B KOTOpHIX KacaTeIbHas K HEMY

napaiesibHa OCH a0CIIHCC.
Haiigure npoussoauyro ¢pyrkuuu f(x) = cos(log, x).



KonTpoabsHnas padora Ne 4 o teme:
«MeToa KOOPAMHAT B POCTPAHCTBEY

BapuanT 1

1. BerurcnuTe CKaasipHOE TPOU3BEICHUE BEKTOPOB /M U 7, €CIH

m=a+2b—¢, i=2d-b,

2.

d=2. |p|=3. (ab)=60", éL1a &1b.

Han ky6 ABCJIABiCidi. Haiigute yrom mexay npsmbeiMu AJl; u BM, tne M —
cepenuHa pedpa /1.

[Tpu nBwxeHun npsmas b oroOpakaercss Ha MPSAMYIO b;, a TWIOCKOCTh 3 - Ha TUIOCKOCTh
B u bl . Nokaxwure, uto b1 S,

[Tpu mapamensHOM niepeHoce Touka A (-3;4;6) mepexoauT B Touky A1 (2;-4;5). Haitnure
CyMMY KOOPJIMHAT TOYKH Bi, B KOTOPYIO IpU 3TOM MapaJLICIBHOM MEPEHOCE TEPEXOTUT
touka B(-2;-4;1).

Haiinure momans tpeyroasauka ABC, eciim A (3;0;0), B(0;-4;0), C(0;0;1).

KonTpoabHas padora Ne 4 no teme:
«MeToa KOOpAUHAT B MPOCTPAHCTBE»

Bapuant 2

Berauciute ckaispHOE MPOU3BEICHUE BEKTOPOB 711 U 1, €CIIA

m=2d-b+é, i=a-2b, [d=3. [|=2. (ab)=60", ¢ La, ¢ Lb.

Han xy6 ABCJIA1B1C1 ;. Haiigute yron mexny npsimeivu AC u JICi.

[Tpu nBUXEHUM NpsiMasi @ 0TOOpaXkaeTcsl Ha MPSIMYIO d;, @ TUIOCKOCTh O - Ha MJIOCKOCTh
o ¥ a Ll o. Jlokaxure, 94To a1 | o,

[Ipu mapamtensHoM mepeHoce Touka M (-3;2;-5) mepexomut B Touky Mi (1;-3;-2).

Haiigute cymmy koopauHaT Touku Ki, B KOTOPYIO IpH 3TOM MapalljIeIbHOM MEPEHOCE
nepexoaut Touka K(1;-2;-5).
Haiinure momans tpeyroasauka ABC, eciim A (3;0;0), B(0;-4;0), C(0;0;1).

KonTpoabsnas padora Ne 5§
o Teme «lIpuMeHeHre Mpon3BOTHON K UCCIEOBAHUIO (DYHKITHI

Bapuanm 1

1.

Haiiaute cranuonapHsie Touku Qynkiuu f(x) = x°- 2x2 +x +3.
Haiimure sxctpemymsl GyHKImn: a) f(x) =x> — 2x> + x + 3; 6) f(x) =e*(2x — 3).
Haiiute uHTepBabl BO3pacTaHus U yobiBanus ¢pyHkiuu fix) = x>- 2x2 +x +3.

2
3.
4.
5

[octpoiite rpaduk dyakunu f(x) = x>- 2x? +x +3 Ha oTpeske [— 1; 2].
Haiinute HanbGonblee 1 HaMMeHbIee 3Hadenus Qyaknun f(x) = x3- 2x? +x +3 Ha
orpeske [0; 1,5].



KonTpoabsnas pabora Ne 5§
o Teme «lIpuMeHeHne Mponu3BOTHON K UCCIEOBAHUIO (DYHKITHI

Bapuanm 2

1.

Haiiaute cramuonapusie Touky Gynkmun f(x) = x3- x? - x +2.

2. HaiimuTe sxctpemymsl Gpynkiumu: a) f(x) = x>- x% - x +2; 6) f(x) =e*(5 — 4x).

3. HaiimuTe nHTEpBANBI BO3pacTaHus U yosiBaHus GyHknuK f(X) = x°- x% - x +2.

4. Tloctpoiite rpadux pynxmu f(x) = x>- x> - x +2 Ha oTpeske [— 1; 2].

5. HaiimuTte HanbonbIee U HauMeHbIIee 3HaueHns pynknun f(x) = x*- x> - x +2 Ha
orpeske [0; 1,5].

KonTpoabHast padora Ne 6 nmo teme:
«IMTHHAP, KOHYC U 1AP)»
Bapuanrt 1

1. OceBoe cedyeHue MWIMHAPA — KBAJPAT, IJI0IIA/{b OCHOBAHUS LUIUHIpPA paBHA 16T cM?.
HaitnuTe momans NOBEpXHOCTH TUIUHPA.

2. BpeicoTa KOHYyCa paBHa 6 cM, yroJ IpH BEPIIMHE OCEBOr0O ceueHus paseH 120°. Haligure:
a) TUIOIIA/b CEYCHUS KOHYCa IJIOCKOCTHIO, POXOAALICH Yepe3 1Be 00pa3yIoye, yroi
MeXy KoTophiMu 30°;
0)rutommaas OOKOBOM MOBEPXHOCTH KOHYCA.

3. uameTp mapa paBeH 2m. Uepes KOHEll TuaMeTpa IPoBEeJAeHa MITOCKOCTh oA yriioM 45°
K Hemy. HaliguTe nnvHy TuHMM niepecedeHus cephl ¢ 3TOM TIOCKOCTHIO.

KountpoabsHas padora Ne 6 mo teme:
«IMIHHAP, KOHYC U 1AP)»
Bapuant 2

1. OceBoe ceueHue MWIMHAPA — KBAJIpaT, AuaroHaiab KoToporo 4 cM. Haiinure miomaab
MOBEPXHOCTH IMIIUHPA.

2. Pammyc ocHOBaHMsI KOHYca paBeH 6 cM, a 00pa3yromias HaKJIOHEHA K TIIOCKOCTH
ocHoBaHus nox yriom 30°. Hanjaure:

a) MJIOLAJb CEYCHHS KOHYCa TIOCKOCTbIO, MMPOXOAAIIEH uepes ABe 00pa3yrolue, yroi
MEXIy KoTopbIMu 60°;
0) romaab OOKOBOW MOBEPXHOCTH KOHYCA.
3. uametp mapa paBeH 4m. Uepes KOHEl TuamMeTpa MpoBeAeHa MITOCKOCTh oA yriioMm 30°
K Hemy. HaliquTe muiomaas ce4eHus 1mapa 3TOU IIIOCKOCTBIO.
KonTpoabsnas pabora Ne 7
o teme «MHTEerpam»
Bapuanm 1

1. Joxaxure, uto dpynkims F(x) = 3x + sinx — e**spyisiercs neppoobpasnoit pynkun f (x)
=3 + cosx — 2¢** Ha Bceil uncIOBOI OCH.

2. Haitaure nepoobpasnyio F gyrkimu f (x) = 2v/X, rpaduk KOTOpOi IPOXOIHT uepes
Touky A(0; g).

3. Beruucnure muomans GUrypsl, H300paKeHHOM Ha pUCYHKE.



\ y=x2—2x+2
2

1T .
ol 1 2 x
2 2 z o
4. BuiuuciuTh HHTErpaT: a) [ (x + ;)dx; 6) J2 cos®x dx.
Haiinure niomane GUrypsl, orpaHuueHHON npsMoi y = 1 — 2X u rpadukom QyHKIUHT Yy
=x?-5x-3.
KonTtpoabsnas pabora Ne 7
o teme «MHTEerpam»
Bapuanm 2
1. Jlokaxwure, uto pynkuus F(x) = x + cosx + e*aBnsercsa neppoodpaszHoii Gpynxuun f (x)
=1 - sinx + 3e’* Ha Bceii unCI0BOI OCH.
2. Haiiaure nepsooGpasnyio F dynximu f (x) = - 33/x, rpadux KOTOpOil IPOXOIHUT Yepes
3
Touky A(0; Z)'
3. Beruucnure muomans GUrypsl, 1300paKeHHOM Ha pUCYHKE.
v y=- x4 6x -5
4+ /‘\
3 =4
2+ F
1....
. ; T
Ol 1 2 8 4 5%
4. BbluHCIHTH UHTErpAT: a) [ (X2 + E)dx‘ 0) fgsinzx dx
. rpai: a) J, ~)dx; k .
Haiimure momans Gurypsl, orpaHMudeHHON IPsMOit y = 3 — 2X u rpadukoM QYHKINHU Y
=x%+3x-3.
KonTpoabsHnas padora Ne 8 mo Teme:
«O0BbemMbI TED)
Bapuanrt 1
1. Anodema mpaBUIBLHON TPEYroJIbHOW MUpPaMHUIbI paBHA 4 CM, a JIBYTPaHHBIM yroj Mpu
ocHoBaHuU paBeH 60°. Haliqute 00beM MupamMuIb.
2. B uunuHnp BnucaHa nipu3dMa. OCHOBaHHEM MPU3MBI  CIYKUT MPSMOYTOJIbHBIN

TPEYrOJIbHUK, KaTEeT KOTOPOIo paBeH 2a, a mpuiexamuil yron paseH 30°. Jluaronans
Oosbieil G0KOBOM IpaH MPU3MBI COCTABISIET C IJIOCKOCTBIO €€ OCHOBAHUS yroi B 45°.
Haiinure o0beM numuHIpa.



KonTpoabsHnas padora Ne 8 mo Teme:
«O0beMbI TET»

Bapuant 2

BbokoBoe pebpo mpaBWIIBHOW TPEYTroJAbHOM MUpaMHUABI paBHO 6 CM M COCTaBISIET C
IUIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiinute 00beM mupaMuabl.

B konyc Brnucana nupamuga. OCHOBAaHHEM NUPAMUIBl CIHYKHUT MOPSIMOYTOJIbHBIN
TPEYTrOJIbHUK, KaTET KOTOPOIO PaBeH 2a, a mpuiexaiuil yroi paseH 30°. bokoBas rpaHb
UPaMMJIbl, TPOXOJAIIAsl YeEpe3 JaHHBIM KaTeT, COCTAaBIISET C INIOCKOCTbIO OCHOBAHMS
yroia B 45°. Haitnure o0beM KOHYycCA.

KonTpoabHast padora Ne9 no reme «Komobunamopuka»

1 BapuanT

1))
2)

3)

4)
5)

Haiitu Pl;) +C!.

9
CKoJIBKMMH cTIoco0aMu U3 4rciia 15 yqamuxcs Kiiacca MOKHO BBIOpATh KyJIbTOPTa U
KazHaues?
CKOJIPKO pa3JIMYHBIX MECTU3HAYHBIX YUCETT MOYKHO 3aMucaTh C IMOMOIIbI0 nudp 2, 3, 4,
5, 6, 7 TakuM criocoOoMm, 4ToObI Bce IIUQPHI B UUCTIaX ObUIN pa3THuHbI?
3anucarh pasioKeHHe GHHOMA (2 — x)5 .
CKOJIBKO CYIIECTBYET Pa3IMYHBIX KOJIOB, COCTOSIIUX U3 IBY3HAYHOIO YHCIIA, IIU(PPbI
KOTOpOTo BeIOMparoTes u3 uudp 1, 2, 3, u ciueayronero 3a HUIM TPeXOyKBEHHOTO CIIOBA,
OYKBBI KOTOPOTO BBEIOMPAIOTCS U3 IIIacHBIX OYKB pycckoro andasuta? (L{udpsl u 6ykBbI
B KOJI€ HE TIOBTOPSIOTCSI.)

KonTtpoabsnas padora Ne9 no reme «Komounamopuxa»

2 BapuaHT

1))

2)
3)

4)
S)

3
Haiitn P, +—.
C9
CKOJIBKUMH CTIOC00aMu 7 ACTEH sICEBHOM IPYIIIBI MOKHO PacCaJuTh Ha 7 CTYJIbSX.
CKOJIBKMMH cIOCO0aMHU MOKHO COCTAaBUTh HaOOp M3 5 KapaHaaliel, BeIOupas ux u3 8
MMEIOLIMXCA KapaHJalel BOCbMHU Pa3JIMYHbIX IIBETOB?

6
3anmcaTh pasnoKeHne GMHOMA (a — 1) :
HIudp ceiida obpasyercs u3z n1Byx uucen. [lepBoe, IBy3HauHOE YKCIIO, 0Opa3yeTcs U3
mudp 1, 2, 3, 4. Bropoe Tpex3HauHnoe uncio, oopasyercs u3 mudp 6, 7, 8 u 9 . Ckonbko
pa3IMYHBIX HIH(PPOB MOKHO UCIOIB30BATh B TAKOM celide?

KonTpoabsHnas padora Ne 10 mo teme:
«O0BbeM mapa u Iomaas chepbny
Bapuanrt 1

1. JIluameTp 1mapa paBeH BbICOTE KOHYyca, 00pa3yrolias KOTOPOTO COCTABIISAET C MIIOCKOCTHIO
ocHoBaHwus yron B 60°. Haiinure oTHOIEHHEe 00bEMOB KOHYCA U II1apa.

2.

O6beM HuauHApa paseH 967 cM?, mIomak ero oceBoro ceyenus 48 cm?.  Haiinure

II0IIAb chepbl, OMMCAHHOW OKOJIO IIMIUHIIPA.



KonTpoubsnas pabora Ne 10 o teme:
«O0BbeM mapa u mIomAaab chepbi»
Bapuanr 2
I. B xoHyc, oceBO€ CE€UeHHE KOTOPOro €CTh MPaBWIbHBIA TPEYroJbHUK, BIKCAH IIap.
Haiinure oTHOIIEHME mtoma u cepsl K IUIOMaan O0KOBOM NOBEPXHOCTH KOHYCA.
2. JlmameTtp mapa paBeH BbICOTE HUIMHAPA, OCEBOE CEUEHHE KOTOPOro €CTh KBAIparT.
HaiiguTe oTHOLIEHHE 00bEMOB IIMIIMHPA U TIapa.

KonTpoasnas padora Nell no TeMme «Inemenmut meopuu éeposmmuocmu
1 BapuanT

1) Bpocaror 2 urpanbHbIX KyOrKa — O0bII0N U MalieHbKUi. KakoBa BEpOATHOCTH TOTO,
4T0: 1) Ha 000MX KyOMKax MOSBATCS YEThIPE OUKa; 2) Ha OOIBIIOM KyOHMKe OSBUTCS 2
OYKa, a Ha MaJICHbKOM — YETHOE YUCIJIO OYKOB?

2) B xopoOke nexar 3 uepHbIX, 2 6enbiX U 4 KpacHbIX mapa. CirydaifHIM 00pa3om
BbIHMMaeTcs 0uH map. KakoBa BepOSATHOCTb TOTO, UTO 3TO UM OeJbli, MM KpacHBIN
map?

19

3) BeposTHOCTH NONazaHus IO MULIEHU CTPEJIKOM PaBHA _0 . KaxkoBa BepoATHOCTB:

1)HenonasaHus MO MUILIEHU IIPU OJTHOM BhICTpesie? 2) NONaaaHus M0 MUILIEHHU B KaX10M
U3 JBYX NOCJIEA0BATEIbHBIX BBICTPENOB? 3) MonagaHusl Ipu MEPBOM U IIPOMaXe — IPU
BTOpPOM BbICTpEne?

4) B xopoOke nexar 4 6enbix 1 3 4yepHbIX mapa. Hayran BeiHuMaloT 1Ba mapa. Kakosa
BEPOSITHOCTH TOT'O, YTO BBIHYTHI OCJIBIM U YEPHBINA MIaphI?

5) B Base ctodr 5 rBo3auk u 6 HapuuccoB. KakoBa BEpOATHOCTb TOTO, UTO CPEU TPEX
CITy4altHBIM 00pa30M BBIHYTHIX IIBETKOB OKAXKETCS, 110 KpaiHel Mepe, o/iHa TBO3AuKa?

KonTpoubnas padora Nell no teme «Isiemenmot meopuu eepoamuocmu)

2 BapuaHT
1) Bbpocarot 2 urpanpHbIX KyOrKka — O0IbIION U MajeHbKHI. KakoBa BEpOSTHOCTH TOTO,
yT0: 1) Ha 000UX KyOMKax MOSBATCS MATh OYKOB; 2) Ha MaJICHHKOM KYOUKE MOSBUTCS
KpaTHOE 3 YUCJIO OYKOB, a Ha OOJIBIIIOM — 5 OYKOB?
2) B kopoOke nexat 3 uepHbIX, 2 6ebIX U 4 KpacHbIX mapa. CirydaitHeIM 00pa3om
BBIHUMAETCS OJMH I1ap. KakoBa BepOATHOCTH TOTO, YTO 3TO MJIM YEPHBIH, MM KPACHBIN
map?

3) BeposTHOCTB MoMaaHus O MUIIEHHU CTPEJIKOM paBHA 14 Kaxosa BEPOATHOCTD:

15

1)HenonasaHus Mo MUILIEHU IIPU OJHOM BhICTpene? 2) MonajaHus 0 MUILIEHH B KaXI0M
U3 JIBYX IOCJIEA0BATENbHBIX BBICTPEIOB? 3) MONAAaHUs IIPU IEPBOM U IIPOMaxe — IIpH
BTOPOM BbICTpENe?

4) B xopoOke nexar 4 6enbix 1 3 4yepHbIX miapa. Hayran BeiHuMaroT 1Ba mapa. Kakosa
BEPOSATHOCTH TOTO, YTO BBIHYTHI /IBA YEPHBIX L1apa’?

5) B Baze ctosT 5 rBo3auK 1 6 HapuuccoB. KakoBa BEpOsSTHOCTH TOTO, YTO CPEIN TPEX
CIlydaifHBIM 00pa3oM BBIHYTHIX LIBETKOB OKaXKETC, TI0 KpaifHel Mepe, 0JIuH Hapimcc?



KonTpoubsnas padora Nel2 no teme«Komnnekcrole yucnay

1 BapuaHT
. . . 1+i 3 .
1) BeuuciauTs: a) (3—21)(4+l)—(7—51), 0) -+ ——11:2,6.
2-3i \5
o .5 .3 ) o
2) BemonHuth neiicTBus 10 +1° +1° U pe3yabTaT NPeACTaBUTh B TPUTOHOMETPHUUECKON
dopme.
) V3 +i
3) IlpencTaBUTH B TPHIOHOMETPUUYECKOH (opMe uncio: a) S ; 0) )
T .. T T .. T
4) Bpmonauth aeiictBus: a) 2| COS— +isin— |- 3| cos— +isin— |,
8 8 6 6
V14(cos18° +isin18°)
ﬁ(cos 36° +isin36°)
5) Haiitu MHO>XXECTBO TOYEK KOMIUIEKCHOMN TUNIOCKOCTH, YIOBJIETBOPSIOLINX YCIOBUIO: a)
zZ[=2, 6)|z-1/<3.
6) Peumts ypasuenue: a) z° —4z+7=0, 6) z° =-27.
KonTpoasnas padora Nel2 no reme«Komniekchole uucaa»
2 BapHMaHT
: : : 2—i 3 1.
1) BeuucauTs: a) (4—51)—(2+l)(1—3l), 0) -—| ———i |-14.
1+3; \5 2
2) BbINOMHHTE ACHCTBHS i+ +i +i M Pe3y/NbTAT IPEICTABATH B TPUTOHOMETPHYECKOM
dopme.
) 1+/3i
3) IpencTaBuTH B TPUTOHOMETPHYECKOi (hopMe umcno: a) —3; 6) ,
. 2r .. 2r& T .. T
4) BbINOJHUTH NEHCTBUS: a) \/E COS? + lSlnT \/g COSZ + lSan ,
3(cos15° +isin15°)
5(cos60° + isin 60°)
5) Haiitu MHOXECTBO TOUEK KOMIUIEKCHOM IJIOCKOCTH, YIOBIETBOPSIONUINX YCIOBHUIO:
a) ‘Z‘ZS, 0) ‘Z+2‘<2.
6) Pewmnrts ypasuenue: a) z- —2z+6=0, 6) z° =-8.



KonTpoubHnas padora Nel3 no teme« Ypasnenusn u nepasencmea ¢ 06ymsa nepemeHHblMU»
1 BapuanT

1) HaiiTu MHOXECTBO TOYEK KOOPJAMHATHON MJIOCKOCTH, YAOBIETBOPSIOIIUX YPABHEHHIO:
ax—y+2=0, 6)(x+4) +(y-1)=9.
2) HaiiTin MHOXECTBO TOUEK KOOPAMHATHOM IJIOCKOCTH, YOBJIETBOPSIOIINX HEPABEHCTBY:
a)2x+y—1<0, 6) x* +(y-2) <4.
3) H3006pa3uTh Ha KOOPIAUHATHOM IIIOCKOCTH MHOYKECTBO TOYEK, KOOPAMHATHI KOTOPHIX
2x—-y+42>0,
YIOBIETBOPSIOT CUCTEME HepaBeHCTB: 39Y — 2X —4 2> 0,

y+2x-8<0.

KonTpoasHnas padora Nel3 no teMe«Ypaenenusn u nepagencmea ¢ 08ymsa nepemeHHblMu)
2 BapuaHT

1) Haiitu MHOECTBO TOUEK KOOPAMHATHOM IJIOCKOCTH, YIOBIETBOPSIONINX YPABHEHUIO:

ax+y-3=0, 6) (x-3) +(y+2) =16.

2) HaiiTi MHOKECTBO TOYEK KOOPJMHATHOM MIOCKOCTH, YIOBJIETBOPSIONINX HEPABEHCTRY:
2 2

a)x—2y+32>0, 6)(x+3) +y >1.

3)1300pa3uth Ha KOOPAMHATHOM IMIIOCKOCTA MHOKECTBO TOYEK, KOOPIMHATHI KOTOPBIX

2y+3x20,

YIOBIETBOPSIOT CUCTeMe HepaBeHcTs: 33) — X —11<0,

4x—-y-11<0.



3adger Nel «CkajisipHOe npou3BeieHUEe BEKTOPOB»

Ne n/m Al A2 A3 A4 B1 B2 B3 B4 B5
BapuaHT
1 2 3 1 2 7 0;-1 -4 120° | 0,7
2 1 2 2 1 3 2;-1 | -0,5 60° 0,7
Bapuant Nel
- — - g
1. 4 b <0. Torma yroa Mexay Bektopamu ¢ ub .
1) ocTperit; 2) Tymoii; 3) mpsSMoil.
2. DABC —tetpasap, AB=BC=AC=A4AD =BD = CD.
Torna HeBepHO, YToO. ..
D
A C
B
- -
) £(4B; DC) = 90°;
- -
2 £ (BD; CD) = 60°;
- -
3) £ (4D; BA) = 60°.
3. Kakoe yTBepxkieHuE BepHoe?
- > - - - A—)
pab=lal-b|-cos (a, b).
- - - - ) - : -
yab=lal-|b|-sin (a, b).
- - - - - " -
ylal-1b|=ab -cos (a, b).
- -
4. CkanspHO€ NMPOU3BECHUE BEKTOPOB a {al; s> a3} u b {bl; by; b3}paBH0...

1) ajaras + b1b2b3;
2) alb] + a2b2 + a3b3;
3) a]b2b3 + b]a2b3 + b1b2a3




Yposens B

—

af{-21;3} HZ{—4; 2; -

1. CkanspHO€E IPOU3BEAECHNE BEKTOPOB ! } paBHO...

5> 5 o

, alb,ail;=24m }, b{22m+1—m}

Tormam=...

3. B npaBunbHOM yeThipéxyronbHon nupamuae FABCD Bce pébpa paBHBI IO 2 CM.

FA4-AC =

Torna

- -
4. YTom MeXy BeKTOpaMH J nt {1; -k V2 } paBeH. ..

5. JlaHbI KOOpAUHATHI TOYEK:

A(1;-1;-4), B(-3;-1;0), C(-1;2; 5), D (2; -3; 1).
Torma kocuHyc yria Mexay npameiMu AB u CD paBeH...

Bapuant No2

-> - -

1. 4 b>0. Toraa yron Mexay Bekropamu ¢ n b
1) octperit; 2) Tynoi; 3) mpsMoil.

2. ABCAB{Cy — npusma, < HAC = L AAB, yp_ pe— 40— 44, Torna pepuo, uro...

1) £(CB,,CB)=90°% , Z(A4,,CB)=90% 3 /(4B;CA)=60°.



3. Kakoe yTBepxkieHuE BepHOe?

S 2 5o g
cos (a, b)z%. cos (a, b)y=———.
1) ab 2) lal-|b]
sin(a,b):%.
lal-]b]

3)

- -
4. CxansipHO€E POU3BEIECHUE BEKTOPOB m {ml; s m3} n’ {nl; s n3} PaBHO. ..
1) mny +mony+msnz;

2) (1 —m 2+ (ny—mp? + (n3 - m3)%;

3) mimpym3 + nnynj.

YposBens B

2{3;7;—2} PIZ{—l;2;4}

1. CkansipHoe mpou3BEICHUE BEKTOPOB paBHoO. ..

- - -
7 aJ_b,a{n;—Z;l},b{n;l;—n}.

Torman=...

3. Bce pé6pa terparapa paBubl o 2 cM. M, N, K, P — cepenunsl pédep CD, BC, AB v BD
COOTBETCTBEHHO.

NM -PK =

Torna

— - \/—
4. Yroa Mex1y BEKTOpaMu I g4 {1; L2 } paBeH...
5. JlaHbl KOOpAMHATHI TOYEK:

C(3;-2;1), D (-1;2; 1), M(2;-3; 3), N (-1; 1; -2).
Torma kocunyc yria Mmexay npsameimu CD u MN paBeH. ..



3adert Ne2 no teme «Tesna BpameHus»

BAPMAHT I OTBETHI

Ne 3aganue a o B

1 | ®opmyna wiomamu Kpyra 2nR nR? 27R?

2 | Ilpwu BpamieHNU NPAMOYTONBHUKA BOKPYT map KOHYC IVWIAHP
CTOPOHBI MOJTYYUTCS

3 | B ocHOBaHWYM UIUH]IPA JTCKUT KpyT MOTYKPYT KBajJIpaT

4 | OTpe3ku, COeTUHSIONINE COOTBETCTBYIOIINE BBICOTOM 0CBIO 00pasyromumMu
TOYKH OKPYXHOCTEH B IWIMHIpPE
Ha3BIBAIOTCS

5 | CeueHne NWIMH/pPA TUIOCKOCTHIO, MPSIMOYTOJIEHUK KpyT Tpaneuus
napajieIbHON ero Ocu eCcTh

6 | Paguyc ocHOBaHMS LJIMHIPA paBHA 8 CM, 40 cm? 80 cm? 20 cm?
BBICOTA IMJIMHJIpa paBHa S cM. Haligure
UIOMIA/Ih OCEBOTO CEUCHUSI IMITHHPA

7 | Konyc nomyuaeTcst mpu BpallieHUH BOKPYT [IpousBonbHOTO PaBHOCTOpOHHETO [IpsmoyromsHOTO
Karera TpPEyTOoJIbHHUKA TpEeyTroJIbHHUKA TpPEyTroJbHHUKA

8 | OceBoe ceueHne KOHYyCa - 3TO TPEYTOJIbHHUK KpyT MIPSIMOYTOJIEHUK

9 | dopmya miomaan OOKOBOH MOBEPXHOCTH Seox = TR1 Seox = TR Seox =2 mRI
KOHyca

10 | ®opmyia miomaan OOKOBOM MOBEPXHOCTH Seox = 2ntRh Seox= mR*h Seox= mRh
WIHHIPA

11 | CeueHue KOHYycCa IUIOCKOCTHIO, TIPOXO/ISIIEE Tpanenus TPEYTOIBHUK KpyT
MEPIIEHINKYIISPHO €T0 OCH, ITO

12 | Paguyc ocHOBaHMS KOHYca 3 cM, BbIcOTa 4 7 cM ScMm 1 cMm
cM. Hatigure oOpasyoliyro

13 | Cepa - 3T0 MOBEPXHOCTH mapa IAIUHAPA KOHyCa

14 | ®opmyna miomam chepol 27R? 47R? nR?

15 | Inomans chepsl paBHa 361 cm?. Yemy 3cm 9 cMm 6 cMm
paBeH pajJuyc mapa

16 | JIroboe cedenune mapa MmIoCKOCTBIO — 3TO KBapar KpyT MIPSIMOYTOJIBHAK

17 | OceBbIM CEYEHHEM YCEUEHHOTO KOHYyCa MPSIMOYTOJIEHUK TPEYTOIBHUK Tpanenus
SIBIISICTCS

18 | Yro mpexacTaBisieT U3 ceds reOMETPUIECKOE map pagauyca 5 cMm map paguyca 20 cM | map paguyca 10 cm
MECTO TOYEK, YAAJIEHHBIX OT TAHHOW TOYKH
Ha pacCTOsSIHHE, MEHbIee Win paBHoe 10
CM.

19 | ®opMyia JUIMHEI OKPYKHOCTH 2nR nR? 2nR?

20 | Ilepeceuenue nByx cep - 3T0 KpyT OKPY>KHOCTh map




3ader Ne2 no teme «Tena BpameHus»

BAPUAHT 11 OTBETHI
3anaHue a 0 B

dopMyna JUTMHBI OKPY>KHOCTH nR? 2nR 27R?
CeueHre DWIUHIPA UIOCKOCTHIO, TPSMOYTOJIEHHK TPEYTOJIbHHUK Kpyr
MPOXOAAIIee MEPICHIUKYIISIPHO €T0 OCH
dopmyiia miomiaau O0KOBOU OBEPXHOCTH Seox= TRh Seox = 2nRh Seox= mR*h
IWJIMHAPA
BricoTa koHYyCa 6 cM, paryC €ro OCHOBAHHS 10 cMm 14 c™m 2 cMm
8 cM. HaiiguTe IMHYy 00pasyroleii KoHyca.
BoxoBas MOBEPXHOCTH IMJIMHAPA COCTOHT M3 oceit BBICOT o0pas3yromux
dopmyIa IWIomaau Kpyra nR? 2nR 27R?
CeueHune KOHyCa IIIOCKOCTBIO, IPOXOISIIEe TPSMOYTOJIEHHK Tpanenus TPEYTOJILHUK
Yyepes3 ero BepIInHY, 3TO
OceBoe cedyeHne yCEeUeHHOT0 KOHyca 3TO KpyT Tpanenus TPEYTOJIbHUK

I'eometpuyeckoe MecTo TOUEK, yAaTEHHBIX [Tap panuyca 5 cm [Tap panuyca 10 [Tap panuyca 2,5

OT JJAHHOW TOYKH Ha PacCTOSHIE MEHbIIIECe cM cM
WJIK PaBHOE 5 CM 3TO

10 | Ceuenue mapa mIOCKOCTHIO — ATO OBaJI OKPY>KHOCTh KpyT

11 | Inomans chepsl paBua 100 T cm* Uemy 10 cm S5cMm 25cMm
PaBeH pajyc COOTBETCTBYIOIIETO Iapa

12 | Ipu BpaliieHUuu MpSIMOYTOJILHHKA BOKPYT VUTAHP map KOHYC
€r0 CTOPOHBI OTydaeTCs

13 | ITnomaas OOKOBOI MOBEPXHOCTH KOHYCA Seox =2 mR1 Seox = TR1 Seox=TR?1

14 | Ipu BpaIieHUuu MPSIMOYTOJIHLHOTO IVUTHHD map KOHYC
TPEYroJdbHUKA BOKPYT KaTETa MOTyIUTCS

15 | Ceuenue KOHyca MIOCKOCTh, MPOXO-ASIIEE MPSIMOYTOJIEHUK KpyT Tparneus
NEPHIEHIUKYISPHO OCH €CTh

16 | Paguyc ocHOBaHMS IMJIMHAPA — 3 CM, 42 cm? 21 cm? 10 cm?
BBICOTA — 7 CM. HAWJUTE IJIOIIAlb OCEBOrO
CeUueHHMS IMTHHIPA

17 | OTpe30K, COeTUHSIOMNNA BEPITHHY KOHYyCa C OCBIO obpasyromeit BBICOTOM
TOYKaMH OKPYKHOCTH OCHOBaHHUS,
Ha3bIBACTCS

18 | CeueHnne MuIMHIpPA TIOCKOCTBIO, MIPSIMOYTOJIEHAK KpyT TPEYTOIBHHK
napaieabHO ero OCH 3TO

19 | Cdepa 310 MOBEpXHOCTH LWIHHApA KOHyca mapa

20 | ®opmyna miomamy cheps nR? 2nR? 47R?




OTBeThI

1 BapuaHT

1. [2. |3. |4 |5 ]|6. |7. |8 [9. [10.|11.]12.|13.|14.|15.|16.| 17.| 18.| 19. | 20.

§) B a B a o B a a a B 0 a §) a 0 B B a 0

2 BapUaHT

1. [2. [3. [4. |5 |6. | 7. |8 [9. |10.|11.]12.|13.|14.|15.|16.| 17.]|18. ]| 19. | 20.

a B §) a B a B 0 a B 0 a §) B 0 a §) a B B

3auer Ne3 mo Treme «O0beMBbI TE»
KAPTOYKA 1
1. 3anumuTe Gpopmyiiel 00BEMOB KOHYCA U €ro MATOM YacTH.
2. JluaroHanb OCHOBaHHS MPABWIBHON YETHIPEXyrolbHOW NHpPaMUIbl paBHA d , BHICOTA
nupamuabl paBHa /. Yemy paBeH 00beM nupamMuibl?
3. a) 3nasa popmyny o6beMa NPAMOYTOJILHOTO MapauIeIeNue1a, J0KKUTE, YTO 00BEM MPSMOi
MPU3MBbI, OCHOBAHHEM KOTOPOM SIBJIETCS MPSIMOYTOJIbHBIN TPEYTrOJIbHUK, PAaBEH IMPOU3BENCHUIO
TUTOIIA/I OCHOBAHUS HA BBICOTY.
0) 3Has hopmyny o6beMa IPSIMOYTOJILHOTO MapalJIeNICUIIEeAa, TOKAKHUTE, YTO 00beM JIF0O0T0o
napajuieNienuIne a paBeH MPOU3BEICHHUIO TUIOIIA I OCHOBAHHSI HAa BBICOTY.
KAPTOYKA 2
1. 3anumuTe popmyny 00beMOB MHPAMUIBI U €€ TPEThEH YaCTH.
2. Yemy paBeH 00beM Iapa, €Ciu IIonaap ero chepruueckoir MoOBEepXHOCTH paBHa S ?
3. a) 3nas GpopMyiy oObeMa MpsIMOM MTPU3MBI, OCHOBAHHEM KOTOPOMU SIBJISICTCS MPSIMOYTOJIbHBIN
TPEYTOJIbHUK, BhIBEAUTE (OPMYITY 00beMa MPSAMO TPEYTOJIbHOMU MPU3MBI.
0) 3nas dopmyny obbema JHOOOT0 Tapaiesenuena, J0KaKUTe, 4TO 00BEeM TPEyroabHOM
MIPU3MBI paBEH NMPOU3BEICHUIO IIJIOIIAIN €€ OCHOBAHUS Ha BHICOTY.
KAPTOYKA 3
1. 3anumuTe GopmMyasl 00bEMOB MUIUHAPA U €T0 IBAIIATON YaCTH.
2. OceBoe cedeHHne KOHYCa - paBHOCTOPOHHHM TpeyrojJbHUK. UemMy paBHa oOpa3ylomias KoHyca,
€CJIM painyc OCHOBaHUS paBeH R ?
3. a) 3nas ¢opmyny oObema MpsAMOW TPEYTrOJIbHOM NMPHU3MBI, JOKAXKHUTE, YTO O00BEM MpPsIMOM
IPU3MBI PaBEH MPOU3BEICHHIO TUIOIIA I OCHOBAaHUH Ha BBHICOTY.
0) 3Has popMyny oObeMa TPEYroJbHON MPU3MBI, JOKAKUTE, 9TO 00HEM JIF000H MPU3MBI paBeH
MIPOM3BEACHHUIO MJIOIAJAN €€ OCHOBAHUS Ha BBICOTY.
KAPTOYKA 4
1. 3anumuTe Ghopmyssl 00BEMOB IIapa M €T0 JABEHAAIATON YacTH.
2. Bo cKkonbKO pa3 HyKHO YBEJIMYUTH JUAMETP IIapa, 9TOObI ero 00beM YBEIMUYUIICS B J[Ba pa3a?
3. a) Jlokaxkute, 4TO 00BEM TPEYroJbHONW HAKIOHHOW MPHU3MbI paBEH MPOU3BEIACHUIO ILIOIIA N
OCHOBaHUS Ha BBICOTY.
0) Jlokaxute, 4T0 00bEM JIFOO0H TPEYTrOIBLHON MUPAMUJIBI PABEH OJHOM TPETH MPOM3BEICHUS
TUIOIAI OCHOBAHUS HA BBICOTY.
KAPTOYKA 5
1. 3anumuTe Gopmyiel 00bEMOB Ky0a 1 €ro 1ecATON 4acTH.
2. OceBoe ceueHHE KOHYyca - MPSIMOYTOJIbHBINM TPEYroJibHUK. YemMy paBeH AuaMeTp OCHOBAaHMUS
KOHYcCa, €CJIU ero o0pasymolas paBHa a@ cMm?
3. a) 3Has ¢opMmyny oObeMa HAKJIOHHOW TPEYroJbHOW MPHU3MBI, JOKAXHUTE, UYTO OOBEM
MIPOM3BOJIBHON HAKIIOHHOHN MPU3MBI paBEeH MPOU3BEICHUIO IJIOMAAN OCHOBAHUS Ha BHICOTY.
0) 3nas popmyny oObema 1000 TPEYroJIbHOW MUPAMUIBI, JTOKKUTE, YTO O0BEM 00O
MUPaMHUJIBI PaBEH OJTHOUW TPETH MPOU3BEACHUS TUIOIIAIA €€ OCHOBAHMSI HA BBICOTY.




IIpomeskyTOoOUHAsI aTTeCcTANMS
BAPUAHT 1.

Yacts 1.
1. Haitnute 3Ha4eHUE BHIPAKECHHUS:

3 3
2= -2} .160.
( : 8) 60

23+x —04- 53+x

2. Pemmute ypaBHEHHE

3. B nmpaBunbHOU TpeyroapHoi nupamuae SABC touka M — cepenuna pedbpa 4B, S —
BepunHa. M3BectHo, yto BC = 3, a ruomaab 00KOBOM MOBEPXHOCTH MHPAMH/IbI paBHA
45. Haiinute aiuny otpeska SM.

S

A

4. OOweM KoHyca paBeH 16. Uepes ceperiHy BBICOTHI MapajlieIbHO OCHOBAHHUIO KOHYCa
IIPOBEJEHO CEYEHUE, KOTOPOE SABJISETCSI OCHOBAHMEM MEHBILIETO KOHYCa C TOM K€
BepuInHOM. Haiiiure 00beM MEHbIIero KoHyca.

5. Haiigute xopay, Ha KOTOpYIO onupaercs yroa 120°, BnMCaHHbBIN B OKPYKHOCTb pajuyca

V3,



6. Ha pucynke wuzoOpaxen rpaduk mNpou3BoAHONH (yHKUIMU f(Xx), ONpenenecHHONW Ha
unatepBaie (—10; 2). Haiinure Komn4uecTBO TOUEK, B KOTOPBIX KacaTelbHas K rpaduky
bynkuuy f(x) napamienabHa npsiMoit y = —2x — 11 Ui coBnanaer ¢ Heu.

10 0 2 X

7. Ha pucynke wuzo0paxéH rpaduk ¢GyHKkumm y = F(x) — OmHOW W3 MEepBOOOPA3HBIX
byakun f(x), onpenenéHHor Ha uHTEepBaie (—3; 5). HaliguTe KONMMUYECTBO pelICHHIA
ypaBHeHus f(x)=0 Ha oTpeske [—2; 4].

y= F(x) F
o

8. Ha xnaBuarype tenedona 10 uudp, ot 0 10 9. KakoBa BEpOATHOCTH TOTO, YTO CIIy4YaitHO
HaxkaTas 1udpa Oynet 4ETHOU?

Yacrts 2.

T
. — 0; —] :
9. Haiimure Hanbonpree 3HaueHue GyHKmun Y = 12¢0sx + 6V3x 237+ 6445 OTpe3Ke { 2



. 1 -
10. a) Pemure ypaBHeHHE 92 8.3 +5=0.
7 )
1, -
0) HaiinuTe Bce KOpHH 3TOTO ypaBHEHUs, TPUHAIICKAIIUE IPOMEKYTKY ( 3

x2—6x+8 x—4
11. Pemure HepaBeHCTBO: x—1 x2=3x4+2~ "

IIpomexyTouynas arrecTauus
BAPUAHT 2.

Yacrs 1.
1. HaiinguTte 3HaUeHNE BBIPAXKECHUS:

3 3
492 1.9
(4+ 8) 5,8

-2 -2
2. Pemure ypaBHEHUE 87 = 0,64 10° x.
3. B npaBuibHO# TpeyronbHoil nupamuae SABC Touka L — cepenuna pedbpa AC, S —
BepmrHa. M3BectHo, uyto BC = 6, a SL = 5. Haiigute muomaas O0KOBOM MOBEPXHOCTH
MAPaMU/IBI.

S

A

3
4. B nunuaapuueckuid cocyn Hamuiau 2000 M BO/JIbI. YPOBEHB BOJIbI ITPH 3TOM JOCTUTAET

BBICOTHI 12 cM. B ’KUIKOCTH MOJHOCTBIO MOTPY3UIIN JeTaib. [Ipyu 3TOM ypoBEHb KHIKO-
3
o CM
CTH B cocy/ie ofHsuics Ha 9 cm. UeMy paBeH o0beM aetanu? OTBET BBIpa3uTe B .



5. OcHoBaHus paBHOOEIPEHHOM Tparneuu paBHbl 51 u 65. BokoBble CTOPOHBI paBHBI 25.
HaiinuTe cuHyc OCTpOro yriia Tpaneuum.

B

6. Ha pucynke u3obpaxen rpaduk ¢GyHKIUU y = f(X), onpeneneHHon Ha uaTepaie (—3; 9).
Haiinure xonm4ecTBO TOUEK, B KOTOPBIX KacaTellbHas K rpaduky (pyHKIMHU napajuieabHa
npsiMoi y = 12 uim coBmagaer ¢ Hell.

h
y=/%)
1
0 9 X
7. Ha pucynke wu300paxéH TpaduKk HEKOTOPOW (YHKIIHH (mBa nyua ¢ oOmei

HavyaibHOU TOukoK). [Tonp3ysice pucynkom, Berauciute F(8) — F(2), rne F(x) — onna u3
epBOOOPA3HBIX (PYHKIUH f(x).

F
NS
,,,,,, 2 o \\‘ | |
\\‘
0 2| 3 8 x




8. U3 MHOXecTBa HaTypalbHBIX uncel oT 10 1o 19 Haynauy BRIOUPAIOT OJHO YHUCIIO.
KaxoBa BeposITHOCT TOTO, UYTO OHO JA€IUTCS Ha 37

Yacrts 2.

9. Haitnure HanMmeHbIee 3HaYCHUE (YHKITUA

10. a) Pemure ypaBHEeHUE

11. Pemmute HEpaBeHCTBO:

5
y=3+7n—5x—5\/§cosx

4.\'272.\'+l _}_4.\'272.\' —20.

3]
Ha OTpE3KeE 21.

6) Haiiaure Bce KOPHHM 3TOTO YpaBHEHMS, IPUHAUIEKAIIAE OTPE3KY [-1: 2].
H-53+3x-25_, 1 5
x%—5x =X Ty a4y
OTBeTHI K 3a1aHUSIM
Bapmuanrt 1 Bapuant 2
-500 80,625
-2 0,5
10 45
1500 2
3 0,96
5 5
10 7
0,5 0,3
12 -2
a) I,log35; a)x=1=% V2
6) logs 3. 6)x=1-V2.

(—eo; 1)U(1; 2)UJ3; 4].

(—e0; 0)U(0; 3]U(4; 5).

Kpurepun oueHuBanms:
MaxkcumanbsHbIi 6as1 3a paboTy B mesaoM — 14.
3amanusi, onleHnBaemMbie 1 6ayom (1 9acTh), CYUMTAIOTCS BBITOTHEHHBIMHU BEPHO, E€CITH
BIIMCAH BEPHBIN OTBET.

KonnuectBo MaxkcuManbHbIN 0a 3a OTHO MaxkcumanbHbIN 0ann
3aaHue 3a BCE 3aJaHusd

Yactb 1 8 1 8
Yacts 2 3 6

OTMeTKa 10 NATHOAILHOM

«2» «3» «“4» «5»
HIKaJIe
[TepBuyHbIE OaILTBI 04 5-7 811 12-14




