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INOACHUTEJIbBHAS 3AIINCKA

Ilenu uzyuenus yueonozo npeomema

N3ydyenne martemaruku (anrebpa M Hauyajla MaTeMaTHMYECKOro aHaiiu3a, reomerpus) B 11 kiacce
HaIpaBJIEHO HA IOCTUKEHUE CIEAYIOIINX LIEIeH:

-popMupoBaHNe TMpENCTaBIEHUH O MaTreMaTuKe KaK YHHBEPCAJIbHOM SI3bIKE HAayKH, CpEICTBE
MOJICJIMPOBAHMS SBJICHUH U MPOLIECCOB, 00 UIESIX U METOJaX MaTeMaTHKH;

-pa3BUTHE JIOTUYECKOTO MBIIUICHHS, aJTOPUTMHUECKON KYIbTYpPbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE,
HEoO0X0oauMOM Il OOydeHHsl B BBICIIEH IIKOJIE€ IO COOTBETCTBYIOLIEH CHENMaIbHOCTH, B Oyayluei
po(hecCHOHANLHOM e TeIbHOCTH,

-OBJIaJICHUE MaTEeMaTUYECKMMU 3HAHUSAMU U YMEHHUSMH, HEOOXOIUMBIMU B IOBCEIHEBHOW JKU3HH, AJIS
M3YYEHHUs IIKOJIbHBIX €CTECTBEHHOHAYUHBIX JUCLUIUIMH HAa 0a30BOM YpOBHE, /ISl IOJIy4E€HUs 00pa30BaHus
B 00J1aCTsX, HE TPEOYIOLIMX YriyOJIeHHOW MaTeMaTH4YECKOM MOArOTOBKH;

-BOCIIUTAaHUE CPEACTBAMH MATEMATUKH KYJIbTYpbl JIMYHOCTH: OTHOIIEHHMS K MaTeMaTHKE KakKk YacTH
00I11€4esIOBEYECKOW  KYyJIbTYphl: 3HAaKOMCTBO C MCTOpUEH pa3BUTUS MaTeMaTUKH, 3BOJIOLMEN
MaTeMaTHYECKUX UCH, TOHUMAaHUS 3HAYMMOCTH MaTEMAaTHKH I OOIIECTBEHHOTO IIPOrpecca.

JlanHas pabodasi mporpaMMa IOJHOCTbIO OTpakaeT Npo(UIbHBIN YPOBEHb MMOATOTOBKH LHIKOJBbHUKOB I10
pa3aenam mporpamMMmbl. OHa KOHKPETH3UPYET COJACp)KaHHEe TeM 00pa30BaTENbHOTO CTaHAApTa M JAeT
IPUMEpPHOE paclipeesieHle yueOHbIX 4acoB 10 pa3zeiaM Kypca.

Pabouas mporpamMmMa BBITIOJIHSIET 1B OCHOBHBIE ()YHKIIHH:

-“MH(OPMAIIMOHHO-METOAnYeCKass (PYHKIMS IO3BOJSET BCEM Y4YaCTHHKAM 00pa30BaTeNbHOrO IMpoliecca
MOJIyYUTh MPEACTABIECHUE O LENIX, COACpKAHUM, OOIIel cTpareruu oOyueHus, BOCIUTAHUE U pa3BUTHE
y4alluxcst CpeICTBAMU JAHHOTO yUeOHOTO MpeIMeTa;

-OpraHU3allMOHHO-TUIAHUPYIONIass  (YHKUIMS — MpeIyCMaTpUBaeT  BBIJCIIEHUE  JTalloB  OOYYEHHS,
CTPYKTYpUpOBaHUE Yy4yeOHOro Marepuana, ONpEIeNCHHEe €ro KOJMYECTBEHHbIX M KaueCTBEHHBIX
XapaKTEpUCTHK Ha KaKJJOM U3 ITaloB, B TOM YUCJE JUIsl COAEPKATEIBHOTO HANIOJHEHUS POMEKYTOUHON
aTTeCTalluy yJyaluxcs.

Pabouas nmporpamma coctaBieHa Ha OCHOBE CIIEIYIOIIUX TOKYMEHTOB:

1. 3akon P® ot 29 nmexabpst 2012 roma Ne 273-®d3 "O6 obpazoanuu B Poccuiickoit denepanun" (c
U3MEHEHUSMH | JIOTIOJTHEHUSIMHU ).

2. Tlpukaz MunoOpazoBanus P® or 5 mapra 2004 r. Nel089 "OOG yrBepkiaeHHH (enepaabHOro
KOMIIOHEHTa rOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBHOIO OOILEro, OCHOBHOI'O OOILEro U
cpeaHero (MoMHoro) obmero oopazoBanus" (C U3MEHEHUSMU U IOTIOTHEHUSIMH).

3. [Ipuxa3z MunuctepcrBa oOpazoBanust PO ot 09.03.2004 roga Nel1312 «O06 yrBepxknenuun denepanbHoro
06a3MCHOr0 y4eOHOro IUlaHa M NPHUMEPHBIX Y4YeOHBIX IUIAHOB Ui OOpa30oBaTEIbHBIX YUPEKACHUMN
Poccuiickoit ®eneparnuu, pealn3ylIIMX MIpOrpaMMbl oO0IIero oOpa3oBaHus (C HW3MEHEHUSIMU W
JIOTIOTHEHUSIMU ).

4. Ilpuka3 Munnpocsemenus: Poccun ot 28.12.2018 roga Ne345 (pen. ot 08.05.2019) "O denepansuom
nepevyHe yueOHMKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAaHUIO MPU pea3alii MMEIOUINX IOCyJapCTBEHHYIO
aKKpeIuTalMio 00pa3oBaTeIbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CPeAHEro 00IIero
oOpa3zoBanus".

Pabouas mporpamma coctaBieHa Ha OCHOBE IPUMEPHON MPOrpaMMBbl CpEAHET0 00111ero o0pa3zoBaHus MO
MaTeMaTHKe, peKOMEH/1I0BaHHOH MUHUCTEPCTBOM 00pa3zoBaHus U Hayku PO.

MecTto npeamera B y4eOHOM IJIaHE

KonnuectBo uwacoB mo mporpamme — 170 u. U3 pacuera 5 yacoB B Hexemo (102 4. mo momymio
«Anrebpa» u 68 4. mo monymo «['eomerpus»). [Ipm 3ToM u3ydeHue Kypca MOCTPOEHO B (opme
MOCJIEI0BATEIBHOCTH TEMAaTHYECKUX OJOKOB C yepeoBaHHEM MaTepuasia Mo anredpe, MaTeMaTHu4ecKoMy
aHaJINU3Y, TEOMETPUH.



O0mas xapakTepucTuKa y4eOHOro npeamMera

Mooynb «Ancebpa u nauana mamemamuyecko2o aHAIU3W)

[Ipy um3ydyeHum Kypca MaTeMaTUKH NPOAOJKAIOTCS W MOJYYalOT Pa3BUTHUE COJACPKATEIbHBIC JIUHUU:
«Anrebpay, «DyHKIHWY, «YPaBHCHHUs U HEPABEHCTBa». B pamMkax yka3aHHBIX COJEPIKATEIbHBIX JTUHUI
pelaroTes CaeAyoIIne 3a1auu:

-CHCTeMaTH3allisl CBEJACHUN O 4YHCIIaX; M3y4YCHHE HOBBIX BHJIOB YHUCJIOBBIX BBIPpOKECHHH U (HopmyI;
COBEPILICHCTBOBAHUE TMPAKTUUYECKUX HABBIKOB W  BBIUMCIUTEIBHOM KYJIBTYpBI, pAacIIUPpEHUE U
COBEPIIICHCTBOBAaHUE alreOpandyeckoro ammapara, CcGOPMHPOBAHHOTO B OCHOBHOH IIKOJE, W €ro
MPUMEHEHHUE K PEUICHUI0 MaTEeMAaTUYECKIX U HEMAaTeMaTUUYeCKUX 3a/a4;

-paclIupeHre W CHCTeMaTH3alus OOIIMX CBEICHWH O (YHKIMIX, IOMOJHEHHE Kilacca H3ydyaeMbIX
GYHKIMH, WUTIOCTpAlUs IMUPOTHI MPUMEHEHUS QYHKIMH U1 ONUCAaHUS ¥ H3YYCHHS PEaTbHBIX
3aBUCHUMOCTEH.

Mooynw «I'eomempus»

['eomeTpuss — OMH W3 BaKHEHIIMX KOMIIOHEHTOB MAaTE€MaTHYECKOro 00pa3oBaHHUs, HEOOXOoaumas IS
npruoOpeTeHUs KOHKPETHBIX 3HAHUN O TIPOCTPAHCTBE U MPAKTUYECKUA 3HAUUMBIX

yMeHHH, (QOPMHUPOBAaHUS A3bIKA ONHUCAHUA OOBEKTOB OKPYXKAIOIIEro MHUpa, s  pa3BUTHUS
MIPOCTPAHCTBEHHOT'O BOOOPAKEHUSI 1 MHTYUIINU, MATEMAaTUUECKON KYIbTYPHI, Il SCTETUIECKOTO
BOCIHUTAHUS yuaiuxcs. M3ydeHune reoMeTpuu BHOCHT BKJIAJ B pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS, B
dbopMHUpOBaHKE TOHATHS I0KA3aTEIHCTRA.

B xone uzyuenus kypca oOydaroniyecs: Hoay4aroT BO3MOKHOCTb:

-U3y4UTh CBOMCTBA MPOCTPAHCTBEHHBIX TEJ;

-yMETh MPUMEHSTh NOTyYeHHbIC 3HAHUS JJI PEeIICHUS MPAKTUYECKUX 3a/1a4;

-pa3BUTh MIPOCTPAHCTBEHHBIC MTPEACTABICHUS U N300pa3UTEIIbHBIC YMEHUS;

-pa3BUTh JJOTUYECKOE MBIIUICHUE U PEYb — YMEHHUSI IOTHYECKH OOOCHOBBIBATH CYKICHUS,

-IIPOBOAUTH HECIIOKHBIE CUCTEMATU3AIIUU, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHL.

IInanupyemMble pe3yJbTaTbl OCBOCHHMS Y4eOHOI0 NMpeaMeTa

B xozne usyuenus mateMaTuk B Npo(UILHOM KypCe CTapIliel IIKOJIbI yyaluecs MpoAoKaloT OBJaIeHNE
pa3sHOOOpa3HBIMU CIIOCOOAMU 1A TEILHOCTH, TPHOOPETAIOT U COBEPLICHCTBYIOT OIIBIT.

[IporpamMma mnpeanonaraeT IOCTHIKEHUE BBIMYCKHMKAMH CTapIIed ILIKOJIbI CIEAYIOIIUX JIMYHOCTHBIX,
METANPEIMETHBIX U IPEAMETHBIX PE3YyJIbTATOB.

Juunocmmuuie:

-YMEHHE SCHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIIM B YCTHOM M NHCBMEHHON pe4d, IOHUMATh CMBICI
MOCTaBJIEHHOW 3a/1a4yM, BEICTPAUBATh apryMEHTALMIO, TPUBOJUTH PUMEPHI U KOHTPIPUMEPHI;
-KPUTUYHOCTh MBILUICHUS, YMEHUE PACIO3HABAaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTJINYATbH
TUIOTE3Y OT (aKTa;

-IIpeJICTaBIEHNEe O MaTeMaTHYeCKOW HayKe Kak cdepe 4YelOBEYEeCKOM MAeATeNbHOCTH, 00 3Tamax ee
Pa3BUTHUSL, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIU3ALINH;

-KpEaTUBHOCTb MBIIUIEHNS, WHHULAATUBA, HAaXOJYMBOCTb, AKTUBHOCTb IPHU PEIIEHHMH MAaTEMaTUYECKHX
3a/1a4;

-yMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT y4eOHOW MaTeMaTHUECKON AeITeIbHOCTH;

-CIIOCOOHOCTh K HOMOILIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHUYeCKUX OOBEKTOB, 3afad, pelIeHul,
pacCyKIEHUH.

Memanpeomemnmnuie:

-[IepBOHAYAIbHbIE MPEACTaBICHUs 00 HIESIX M O METOJaX MaTeMaTUKU Kak 00 YHHBEpCAJIbHOM S3BIKE
HAyKH U TEXHUKH, O CPEJICTBE MOAEIUPOBAHNUS SIBJIEHUHN U MPOIIECCOB;

-yMEHHE BUJETh MaTeMaTHUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYyalluH B APYTHX TUCIHMILUIMHAX, B
OKpYKaroIleu KNU3HH;

-yMEHHE HaXOJAWTh B PA3JIMYHBIX HCTOYHMKAX HHPOPMALUIO, HEOOXOIUMYIO [UIsl  pEeLICHUs
MaTeMaTHYeCKUX MpoOsieM, U MPEJCTaBIATh €€ B MOHATHOM (opMe; MPUHMMATh PELICHHE B YCIOBMAX
HETIOJIHOM 1 M30BITOYHOM, TOUHON M BEpOATHOCTHOM HMH(popMarmy;

-yMEHHE NTOHUMATh U MCII0JIb30BaTh MaTEMaTHUECKUE CPEJCTBA HAMIAIHOCTH (TpaduKH, TaOIHIbI, CXEMbI
U J1p.) JUIsl WIUTFOCTPALIMH, UHTEPIPETalH, apTyMEHTALIUH;

-yMEHHE BBIJIBUTaTh TUIIOTE3bI IPU PELICHUN Y4eOHBIX 3a/1a4 U IOHUMATh HEOOXOIMMOCTh UX POBEPKHU;



-yMEHHUE NPUMEHATh UHIYKTUBHbBIE U ACTYKTUBHBIE CIIOCOOBI PACCYXACHHM, BUJIETh PA3INYHbIE CTPATETHH
peuieHus 3aiay;

-[IOHMMAaHUE CYIIHOCTH AIrOPUTMHYECKUX NPEANHCAHMA M YMEHHE J€WCTBOBaTbh B COOTBETCTBUU C
MPEIJI0KEHHBIM AJITOPUTMOM;;

-yMEHHE CaMOCTOSTEIbHO CTAaBUTh LIEJH, BHIOMpPATh U CO3/1aBaTh aJTOPUTMBI JJIsi PElICHUs y4eOHBIX
MaTeMaTUYECKUX NpodiieMm;

-YMEHHE [JIAHUPOBATh U OCYIIECTBIIATH JACSTEIIBHOCTD, HAIIPABICHHYIO HAa PELICHUE 3a/1a4
UCCJIEIOBATEIBCKOIO XapaKTepa.

Ilpeomemmnowie:

-YMEHHUSI POBEJICHUSA JIOKA3aTEIIbHBIX PACCYKICHHH, TIOTUYECKOr0 0OOCHOBAHUS BBIBOJIOB,

WCIIOJIb30BAaHUS PA3JIMYHBIX SI3bIKOB MAaTEMAaTHKU Ul WJUIKOCTPAlMU, WHTEPIpPETALMH, apryMEHTaluu U
JI0Ka3aTeNbCTBA;

-YMEHUS [UIAHUPOBAHUS U OCYILECTBIICHUS AJITOPUTMUYECKON JEATEIbHOCTH, BHIITOJTHEHUE

U CaMOCTOSITEJIbHOE COCTaBJICHUE AJITOPUTMHUUECKUX MPEINUCAHUNA M MHCTPYKIHMI HAa MAaTeMaTHUYE€CKOM
MaTepuaiie;

-YMEHHUSI TIOCTPOCHUSI U UCCIIEIOBAHUS MATEMATUUYECKUX MOJICIICH ISl ONMCAHUS U PEIICHUS MPUKIIATHBIX
3a/1a4, 3aJ1a4 U3 CMEXHBIX TUCLUHUILIMH U PEAIbHON KU3HU;

-YyMEHHUSI CTPOUTHb M HCCIIENIOBATh MPOCTEHIITNE MaTeMAaTHUYECKHE MOJENIU MPU PEUICHUU TPUKIATHBIX
3aa4y, 3aJad M3 CMEXHBIX JUCHUUIUIMH, YrIyOlleHue 3HaHui 00 OCOOCHHOCTSIX NPUMEHEHUs
MaTEeMAaTHYECKUX METOOB K HCCIICIOBAHUIO IIPOIIECCOB U SIBJICHHUH B MPUPOC U OOIIECTBE;

-YMEHUSI CAMOCTOATEIBHO COCTaBIATH (GOPMYIbI Ha OCHOBE O0OOIICHHS YACTHBIX CIy4aeB U Pe3yJlbTaTOB
IKCIIEPUMEHTA;

- IPEJICTABJICHUN O TEOMETPUH KAaK YaCTU MUPOBOU KYJIBTYPBI U O €€ MECTE B COBPEMEHHOM LMBUJIN3AIUH,
0 crmoco0ax OMMCAaHUS Ha MATEMATUYECKOM SI3BIKE SIBJICHUW PEATbHOTO MHPA;

-TpeICTaBIEeHUI 00 HCTOPUYECKOM ITYTH Pa3BUTHSI TE€OMETPHUH KaK HAyKH,

-MPEJICTABJICHUA O MAaTEMAaTUYECKHX TOHATUSX KaK O BAXKHEUIIUX MATEMaTHYECKUX MOJIEIISX,
MO3BOJSIOIIMX ONHUCBHIBATH W H3y4yaThb pa3HbIE IMPOLECChl U SBJICHUS; MOHUMAHHE BO3MOXHOCTH
AKCHOMATUYECKOTO MOCTPOCHUS MAaTEMATUYECKUX TEOPHUIA;

-BJIaJICHUE METOJAMM JI0Ka3aTeIbCTB M AJITOPUTMOB pEUIEHUS; YMEHUE WX NPHUMEHSTh, MPOBOAUTH
JIOKa3aTelIbHbIEC PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

-BJIaJICHHE OCHOBHBIMH TMOHSTHSAMH O IUIOCKUX U TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QHUTypax, UX
OCHOBHBIX CBOMCTBAX;

-yMEHUS pacro3HaBaTh Ha YyepTexax, MOJIEIIX U B peaJbHOM MUpPE reoMeTpruieckue Gurypsi;

-YyMEHUsI TIPUMEHSITh W3YyUYCHHbIE CBOMCTBAa TeoMeTpuuecknx ¢uryp u GOpMyabl Il  pPEIICHUS
F€OMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJICPKAHUEM.

OO0uey4yeOHbIe yMEHHS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH.

B xome ocBoeHus colepaHMs MaTeMaTH4YeCKOro o00pa3oBaHHs OOydYaroIMecs OBJIAJEBAOT
pa3Hoo0pa3HBIMU CIIOCOOAMH JAEATEIBHOCTH, IIPHOOPETAIOT U COBEPIICHCTBYIOT OTIBIT:
-[IOCTPOEHUS M MCCIIEJOBAHUS MaTeMaTHUECKUX MOJIENel Il ONUCAaHMs U PeleHUs MPHUKIAIHBIX 3ajad,
3a7a9 U3 CMEKHBIX TUCIIUTLIHH;
-BBITMIOJIHEHUSI U CAMOCTOSITEJIbHOTO COCTABJICHUS AJTOPUTMHUYECKUX TMPEANUCAHUA M MHCTPYKIUN Ha
MaTeMaTHYECKOM MaTepHalie; BBITOJHEHHS PACYETOB MPAKTHIECKOTO XapaKTepa;
-ACIIONIb30BaHUs MaTeMaTHYeCKuX (OpMyT M CaMOCTOATENBHOTO COCTaBlIeHHS (OpPMYT Ha OCHOBE
0000111eHUS YaCTHBIX CIIy4aeB U IKCIEPUMEHTA;
-CaMOCTOATENbHON pabOThl C MCTOYHMKAMH HMH(pOpMalMUU, 00OOIIEHUsT U CUCTEMATU3aLUU TOTy4YeHHON
WH(POpPMAIINN, HHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT;
-IPOBEJICHUSI  JIOKA3aTENbHBIX  PACCYKACHUH, JIOTMYECKOro OOOCHOBAaHHUS BBIBOJIOB, Pa3IUYEHUS
JIOKAa3aHHBIX ¥ HEJOKA3aHHBIX YTBEP)KIACHUH, apryMEHTHPOBAHHBIX W HOMOIMOHAIBHO YOETUTEITHHBIX
CYXKJICHU;
-CaMOCTOSITEIbHON U KOJUIEKTUBHOM JIESITEIbHOCTH, BKIIFOUCHHS CBOMX PE3YJIHTATOB B PE3YJIBTAThl pabOTHI
TPYIIIbI, COOTHECEHUE CBOETO MHEHHs C MHEHHEM JPYI'HX YYaCTHHUKOB y4eOHOTO KOJIJICKTHBA M MHEHHEM
ABTOPUTETHBIX HCTOYHUKOB



OT1anuuTeIbHbIE 0CO0EHHOCTH paﬁoqeﬁ NnporpaMmsal 1o a.nreﬁpe H HAYaJIaM aHaJIu3a 1o CpaBHCHUIO

C IPUMEPHOIi:

[Inanupye
Koiu-Bo Moe
HanmeHnoBanue
Ne Templ 4acoB 10 konuyecTB | Kontpons | [Ipumeuanue
pasziesnoB U TeM
porpamMMe | 0 4acoB
yauTeNnemM
Mopayab «Aaredopa»
IToBTOpenue «Anredpa | O 8 Bxonnas
10», «I"'eomerpust 10» K/p Nel
I'nasa 1. Tpuronomerpuueckue | 18 14 K/p Ne2
byHKIIMN
I'maBa 2. | IlpousBoaHas u ee 18 16 K/p Ned
reOMEeTPUYECKUI
CMBICIT
['maBa 3. [Ipumenenue 13 13 K/p Ne7 K/pzal
IIPOU3BOJHOM K nosryrogue Ne 5
UCCIICIOBaHHIO
byHKINN
['naBa 4. ITepBooOpasnas u 10 11 K/p Ne8
HHTETpal
I'maBa 5. | KomOunaropuka 9 7 K/p Nel10
['naBa 6. DJIEMEHTHI TEOpUHU 7 7 K/p Nell
BEPOSATHOCTEM
YpaBHEeHUS U 7 6 K/p Nel3
['naBa 8. HEPABEHCTBA C ABYMSI
epeMEHHbIMU
IToBTrOpenue. Pemenne WToropas [Ipomexyrounas
3agau 20 20 K/p Nel5 aTTecranus K/p
B Nel4
Hroro 102 102 9 2
Monayab «I'eomerpust
IToBTOpEeHME Kypca 0 2
«I"eomerpus 10»
iasa 1. Bekrops! B 6 6
POCTPAHCTBE
Metoa koopAauHAaT B 11 11
I'naBa 2. IIPOCTPAHCTBE. K/p Ne3
JIBrkeHus1.
I'naBa 3. [unusap, konyc u map | 13 14 K/p Ne6
asa 4 OOBeMEBI Tel 15 19 K/p Ne9,
) K/p Ne 12
HToroBoe moBropenue | 6 16 4
Htoro 51 68




COAEPXAHUE YYEBHOI'O IIPEJIMETA

Mooynb «Anzeopa»
AJITEBPA

BBOJHOE IIOBTOPEHHUE
Tpueconomempuueckue QyHKyuu
OO6nacTh ompeeneHnss 1 MHOXKECTBO 3HAUEHUM, YETHOCTh M HEYETHOCTh, MEPHUOANYHOCTh. CBOMCTBA
byHKIMH y=sinX, y=cosX, y=tgx, y=ctgx.
IIpouseoonas u eé npumenenue
[Ipenene mocnenoBaTeNbHOCTH, TpeAen (QYHKUIUH, HEMPEepPHIBHOCT, (YHKIMH, OIpeacsiCHHE
MIPOU3BOIHOM, TTpaBuiia AUPPEpeHINPOBAHUS, TPOU3BOIHBIEC PANIUYHBIX (PYHKIIHM.
Ipumenenue npouz800HOIL K UCCIE008AHUIO PYHKYULL
Bospactanue u yObiBanue QyHKIMIA, IKCTpeMyMbl QyHKUUN, HanOobliee U HaUMEHbIIEEe 3HAYCHUS
(GyHKINH, TPOU3BOAHAS BTOPOTO MOPSIIKA, BRITYKJIOCTh U TOUKH Mepernda, mocTpoeHune (yHKIHA.
llepsoobpasnas u unmezpann
[lepBooOpasHasi, mpaBWiia HAXOXKACHUS MEpPBOOOPA3HBIX, IUIOMAAb KPUBOJMHEWHOW TparenuH,
MHTETpall U €ro BEIYUCICHNE, TIPUMEHEHUE HHTETPAJIOB [l pelIeHus (PU3NUecKuX 3a1ad.
Kombunamopuxa
Matemaruueckas unaykuus. [Ipasuno npoussenenus. Pasmenienus ¢ TOBTOPEHUSMHU.
[TepecranoBku. Pasmemenust 6e3 mosropenmii. Coderanus Oe3 moBTOpeHWH W OmHOM HbIOTOHA.
CoueraHusi ¢ MOBTOPEHUSMHU.
Onemenmol meopuu 6eposmuocmel
BepositHocTh coObiTus. Clio)kKeHHE BEPOSITHOCTEH. Y CIOBHAsI BEpOSTHOCTh. He3aBUCUMOCTH COOBITHH.
®opwmyia bepnynu.
Ypasnenus u nepasencmea ¢ 086yms neuzgecmuvimu
JInHeliHbIE ypaBHEHHs M HEPABEHCTBA C ABYMs IIepeMeHHbIMU. HenmHelinble ypaBHEHN
U HEPaBeHCTBAa C JBYMsI HEHU3BECTHHIMU. YPaBHEHHS W HEPABEHCTBA C JABYMsI HEU3BECTHBIMH,
coJieprKallye napameTpsl.
Hrorosoe nosropenue

Monyab «I'eomerpus»

Huaunap, KoHyc u map
[Tonstne munuHapa. Ilnomane nmoBepxHocTH nuiaMHApa. I[lonstue konyca. Ilnomane moBepxHOCTH
KoHyca. Y ceuénnbiit konyc. Cdepa u map. [Inomans chepsl. CeueHus MUIMHIPUIECKON TTOBEPXHOCTH.
O0bémbl Te
O06béM mpsaMoyrospHOro mnapamienenuneaa. OO0bEMBI NPSIMOYrojibHOTO mMapaienenuneaa. OO0bEMBI
OpsAMOM Mpu3Mbl ¥ HUIMHAPA. O0bEMBI HAKJIOHHON MPU3MBI, TUPAMH/IbI U KOHYCA.
MeTox KOOPAUHAT B MPOCTPAHCTBE
Bekropel. Monynbs Bektopa. PaBeHcTBO BekTOpOB. Clo)KeHHE BEKTOPOB M YMHOXEHHE BEKTOpa Ha
gyrcno. KommmmHeapHble BEKTOpHL. Pa3iokeHHe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Komnianapusie BekTopsbl. Pasnoxenue 1no TpeM HEKOMITJIAHAPHBIM BEKTOPAM.
HTorosoe noBropeHue



TemaTnuyeckoe NIIAHKPOBaHUE

No HaumeHoBaHue pa3iesioB U TeM MakcumMajbHas W3 anx
n/n HArpy3ka Teopernuecko | KonrpoabHas
e o0y4yeHmue, 4. pabora, 4.
Mopnyab «Aaredpa»
| [ToBTOpenue kypca «Anredpa 10», 8 7 1
«I'eomerpus 10»
Il | Tpuronomerpuueckue GyHKIMU 14 13 1
Il | ITpousBogHas U €€ reOMeTpUUECKU 16 15 1
CMBICTT
IV | [Ipumenenne nponu3BoJHON K 13 12 1
HCCJICIOBAHUIO (PYHKIIMH
V | IlepBooOpasHast u HHTETpa 11 9 2
VI | KomOunaTopuka 7 6 1
VIl | DnemeHTsl TeOpuu BEpOSTHOCTEH 7 6 1
VIl | YpaBHeHUs 1 HEpaBEHCTBA C ABYMs 6 ) 1
MePEMEHHBIMH
IX | UroroBoe noropeHue 20 18 2
Monayab «I'eomeTpus»
| IloBTopenue kypca «I'eomerpust 10» 2 2 -
Il | Bextopsl 6 6
I1l | MeTton KoopAMHAT B IPOCTPAHCTBE 11 10 1
IV | Hununap, KoHyC U map 14 13 1
V | O6bemsl TeN 19 17 2
VI | UroroBsoe nmoBTopeHue 16 16 -
Hroro 170 156 14

B pe3yabTare usyuenusi MoayJsi «Ajredopa» B 11 kiiacce ydeHUK J10/KEH3HATH/IOHUMATD:

-3HaYEHUE MATEeMAaTHYE€CKON HAayKU /IS PEIIeHUs 3a/1a4, BOSHUKAIOIINX B TEOPUU U TIPAKTUKE; IITUPOTY
U B TO € BpeMsl OTPAaHUYEHHOCTh MPUMEHEHHUS] MaTEMAaTUYECKUX METOJIOB K aHAJU3y U MCCIIEJOBAaHUIO
MIPOLIECCOB U SBJIEHUH B IPUPOJIE U OOIECTBE;

-3HAYEHUE MMPAKTUKUA U BOIIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTuke Ijs (GOpMUPOBAHUS M PA3BUTH
MaTeMaTU4eCKOW HayKu; HCTOPHUIO PA3BUTHS TTOHSITHS YHCIIA.

AJI'EBPA
ymemo
-BBITMIOJHATh apu(PMETHUYECKUE JEHCTBHsI, COUYeTas YCTHbIE W THCHbMEHHBIC TPHEMBI, NMPHUMEHECHHE
BBIYMCIIUTENbHBIX YCTPOMCTB; HAXOJIWUTh 3HAUYECHHUS] KOPHS HATypaJbHOM CTENEeHH, CTENEeHH C
palMoOHATBHBIM TIOKa3aTesieM, Jorapudma, HCHOIb3yd TPH HEOOXOJUMOCTH BBIYUCIHTEIIbHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON M MPUKUAKON MPU MPAKTUUECKUX PacueTax;
-IPOBOJIUTh 1O HW3BECTHBHIM (opMmynamM U TMpaBwiaM TNpeoOpa3oBaHUsi OYKBEHHBIX BBIPAKEHUH,
BKJTFOYAIOIIUX CTETICHH, PAIUKAIIbI, TOTapU(MBl U TPUTOHOMETPUIECKUE QYHKIIUH,
-BBIYHUCIIATH 3HAYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUHN, OCYIIECTBIISISI HEOOXOANMBIE TTOJICTAHOBKH
1 TIpeoOpa3oBaHMs;
HCNO0JIb30BATH NPHOOPEeTEHHbIE 3HAHUS M YMEHHUS B NPAKTHYECKO 1eATeJIbHOCTH U
NOBCEeTHEBHOM KU3HM JJI1:
-MPAKTUYECKUX PACYETOB MO QopmynaMm, BKIoudas (GOpMysbl, COAepKallue CTENeHH, pPaTuKabl,
JorapudMbpl ¥ TPUTOHOMETPUYECKHE (YHKIIMU, HCIONB3Ys TPH HEOOXOIWMOCTH CIPaBOYHBIC
Marepuaibl U MPOCTEUIINE BHIYUCIUTENIbHBIE YCTPOICTRA.

®YHKIIUU
ymemo



-ONpeAenaTh 3HAYeHHE (QYHKUMU [0 3HAYEHUIO apryMEeHTa IpU pa3iMyHbBIX crocolax 3afaHus
byHKIUY;
-CTpOUTH TpauKK N3YIEHHBIX (DYHKIIHIH;
-ONKCHIBaTh MO TpauKy M B MPOCTEHIINX claydasx Mo (opmyse MOBEACHUE M CBOMCTBA (hYHKIIHIA,
HaXOoAUTh 10 rpaduky pyHKIMU HanOOIbIINE U HAMMEHBIINE 3HAaYEeHUS;
-pemaTh ypaBHEHHUs, IPOCTEHUIIINE CUCTEMBI YPaBHEHHA, HCIIOJIB3YsI CBOMCTBA (DYHKIIHMIA U UX Tpa(UKOB;
HCIO0JIB30BATh INPHOOpETEeHHBbIC 3HAHMA W YMEHHS B IPAKTHYECKOH JeATEJbHOCTH H
NOBCEeHEBHOM KU3HHU 1JI5:
-OIMCAaHUsl C IOMOIIBIO (YHKUMH pPAa3JIMYHbIX 3aBUCUMOCTEH, NpPEICTaBICHUS MX TIpadHUyuecKy,
UHTEpIpEeTany TpauKoB.

YPABHEHUA U HEPABEHCTBA
ymembp
-pelaTh paloHalbHbIe, IOKa3aTeIbHbIC U JIorapu(MUUECKUE YPaBHEHUS U HEPABEHCTBA, IPOCTEHIINE
UppaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;
-COCTaBJIATh YPAaBHEHHS U HEPABEHCTBA 110 YCIOBHUIO 3a/1a4H;
-MCII0JIb30BaTh JUIsl MPUOIMKEHHOT'O PELLICHUS] YPaBHEHUI U HEPABEHCTB rpapuuecKuii METoI;
-U300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOJKECTBAa DPELICHMH NPOCTEHIINX YpaBHEHMM U MX
CHUCTEM,;
HCII0JIL30BATH NPHOOPETEHHbIC 3HAHUSA U YMEHHSA B IPAKTHYCCKOH AeATEIbHOCTH H
NOBCEeHEBHOM KU3HHU 1JIS:
-IIOCTPOEHUS U UCCIIEN0BAHUS IPOCTEMIINX MATEMAaTHYECKUX MOJIETIEH.

B pesyabrarte usydyenus moayJisi «I'eomerpus» B 11 ki1acce y4yeHUK A0J5KeH3HATH/IOHUMATh
-3HAYCHHE MAaTEeMaTHYECKON HAayKH [T PEIICHHs 3a/1a4, BOZHUKAIOMINX B TEOPUU U TPAKTUKE; IMIUPOTY U
B TO € BPeMsl OIPaHMYCHHOCTb INPUMEHEHUs MAaTEeMAaTHYECKUX METOOB K aHAJIN3Y U HCCIIEIOBAHUIO
IIPOIIECCOB U SIBJICHUH B IPUPOJIE M OOIIECTBE;

-HCTOPHIO BOSHUKHOBEHMS U PAa3BUTHUS T€OMETPUH;

ymembo

-pacro3HaBaTh Ha 4epTexax U MOJAEISAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUThH TPEXMEPHBIE OOBEKTHI
C MX ONUCAHUSIMH, U300paKEHUSIMH;

-ONKCHIBaTh B3aMMHOE PACIIOIOKEHHE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, apr'yMEHTHPOBATh CBOU
CYXKIEHHS 00 3TOM pacloI0KEHUH;

-aHAJIM3MPOBATH B MPOCTEHIINX CIIydasiX B3aMMHOE PACIOio’KeHHE 00BEKTOB B TPOCTPAHCTBE;
-n300pakaTh OCHOBHBIE MHOTOTPAHHHUKH; BBHITIOJIHSITH YEPTEIKH 110 YCIOBHIM 3a]1a4;

-CTPOMUTH MPOCTENIINE CeueHHs KyOa, IPU3Mbl, TUPAMU/IbI;

-pemaTh  IUIAHUMETPUYECKHEe ¢ MPOCTEHINNE CTepEeOMETpUYECKHe 3aJadyd Ha HaxXOXKICHHE
reOMEeTPUYECKUX BEIHUYUH (IJIMH, YIJI0B, IUIoManei);

-ACIIOJIb30BaTh NIPU PEUICHUH CTEPEOMETPHUECKUX 33J1au TUNIAHUMETpUUYeCcKre (DaKkThl U METO/IBI,
-[IPOBOJIUTH JI0KA3aTeNbHbIE PACCYKJIEHHS B XOJI€ PELICHUs 3a/1a4;

HCIO/Ib30BaTh MNPHOOpPeTeHHbIe 3HAHUS M YMEHHSI B MNPAKTHYECKOH AeATEIbHOCTH W
NOBCE€IHEBHOM KH3HU JJIA:

-AcCIeI0BaHus (MOJICTTUPOBAHISI) HECIIOKHBIX MPAKTHUYECKUX CHTYallnidi Ha OCHOBE M3YYEHHBIX (HopMy
U CBOMCTB (uryp;

-BBIYMCIICHUS TUTOIIACH MOBEPXHOCTEHW MPOCTPAHCTBEHHBIX TeNl MPU PEIICHHH MPAaKTHYECKHX 3ajad,
UCTIONIB3YS MPU HEOOXOIMMOCTH CIIPAaBOUYHUKHU M BHIUMCIIUTENIbHBIE YCTPONUCTBA.



KanennapHo-temaTnyeckoe nJiaHHpPOBaHHe

Ne HanmeHoBaHMe pa3/e/ioB U TeM. Tun Koua-Bo JaTa npoBeaeHus
n/m 3aHATHH 4acoB ILnanup. | (pakr.
IToBTOpeHHE Kypca MaTeMaTHKA: ajiredépa U Hayaja MaTeMaTHYECKOro aHa/Iu3a, reomerpus 3a 10 kiace (13 yacoB)
1. [IpeoOpazoBanre BBIpAKEHUN CTETICHHBIX M NTOKA3aTEIbHBIX YOC 1 1.09
2. [TpeoOpa3oBanue BbIpaKEHUH JIOTapU(YMUIECKUX U TPUTOHOMETPUIECKHUX YOC 1 4.09
3. [TapaniensHOCTh TPSIMBIX U TIOCKOCTEH. [lepreHIuKyIISIPHOCTD MPSMBIX M INTIOCKOCTEH YOC 1 4.09
4, Pa3nuunble criocoOb! penieHust JpoOHO- palliOHATIBHBIX U UPPaLlMOHAIBHBIX YOC 1 5.09
yYpaBHEHMI U HEPABEHCTB
5. MHOTOrpaHHUKH YOC 1 7.09
6. Paznuunbie ciocoOBI penieHust MoKa3aTeNbHBIX U JIOTapHU(PMUUYECKUX YPaBHEHUH U YOC 1 8.09
HEPaBEHCTB
7. OCHOBHBIE IPUEMBI PEIICHHUS] CHCTEM YPaBHEHHI YOC 1 11.09
8. Pelnienre TpUroHOMeTpUUECKUX YPaBHEHUI. YOC 1 11.09
9. Penrenne TpUroHOMETPHUYECKUX YPaBHEHUH. YOC 1 12.09
10. Bxoonaa konmponvnasn paboma Ne 1 YK3VH 1 14.09
Tpuzonomempuueckue pynxyuu (14 uacos).Memoo xoopounam ¢ npocmpancmee (14 yacon)

11. O6s1acTh onpeieseHNs] TPUTOHOMETPUYECKUX (QYHKIUI YUHM 1 15.09
12. MHOXeCcTBO 3HAYCeHUI TPUTOHOMETPUYECKUX (QYHKLIUHI YC3VH 1 18.09
13. [ToHsiTHE BEKTOpa B MPOCTPAHCTBE YUHM 1 18.09
14. YeTHOCTh, HEYETHOCTh TPUTOHOMETPUYECKUX (PYHKITHIA YOC 1 12.09
15. Crno’xeHue ¥ BBIYUTAHWE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO YUHM 1 14.09
16. I1epnoIMYHOCTh TPUTOHOMETPUYECKUX (YHKLIUI YK3VH 1 15.09
17. CBoiicTBa Y = COSX (yHKIIUU U ee rpaduk. YUHM 1 18.09
18. CroXeHre ¥ BRIYMTaHHE BEKTOPOB. Y MHO)KEHUE BEKTOpa Ha YHCIIO YC3VH 1 18.09
19. CBoiicTBa Y = COSX yHKIMU U ee rpaduk YC3VH 1 19.09
20. CroXeHre ¥ BRIYMTaHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha YHCIIO YC3YVH 1 21.09
21, CBoiicTBa Y = COSX (yHKIMU U ee rpaduk YC3VH 1 22.09
22, CaoiicTBa Y = SINX QyHKIMHU U ee rpaduk YUHM 1 25.09
23. KomM1ianapHble BEKTOPBI YUHM 1 25.09
24, CaoiicTBa Y = SINX pyHKIMY 1 ee rpaduk YC3VH 1 26.09
25, KommianapHbie BEKTOPBI YC3YH 1 28.09
26. CaoiicTBa Y = SINX pyHKIMU U ee rpaduk YC3YH 1 29.09




27. IIpsimoyronbHas cucreMa KOOpAMHAT B TpocTpaHcTBe. KoopanHAThI BEKTOpa. YUHM 1 2.10
28. CBs13b MEXIY KOOPJIMHATAMHU BEKTOPOB U KOOPIMHATAMH TOYCK. YUHM 1 2.10
29. CaoiicTBa Y = tgX ¢pyHKINHU U ee rpaduk YUHM 1 3.10
30. [Ipocreiimume 3a1aun B KOOpAMHATAX YUHM 1 5.10
31. Pemenue 3amau no reme «llpocreitune 3agaun B KOOpANHATAX) YC3VH 1 6.10
32. VYron mexay Bektopamu. CKaJsipHOE MPOM3BEICHUE BEKTOPOB. YUHM 1 9.10
33. CgoiicTBa Y = tgX dyHKIMH U ee Tpaduk YC3VH 1 9.10
34. OOpaTHbIC TPUTOHOMETPUYECKUE (PYHKITHH YUHM 1 10.10
35. Brruucienue yriioB Mex1y NpSIMbIMU U TIJIOCKOCTSIMHU. YUHM 1 12.10
36. Ypok 00001IeHNs U CUCTeMAaTH3aluK 3HaHHU 110 TeMe « T pUroHOMeTpHYecKue YocC 1 13.10
byHKIIN
37. Konumponvnas paboma Ne2 no meme « Tpuzonomempuueckue pynxkyuu» YK3VH 1 16.10
Ilpou3seoonasn u ee 2eomempuueckuii cmoica (16 uacos)
38. AHanu3 pabotsl. [Ipenen nocienoBaTeIbHOCTH YUHM 1 16.10
39. HenpepwiBHOCT yHKITNN YUHM 1 17.10
40. Boruncienue yriioB Mex1y NpsIMbIMU U IUIOCKOCTSIMU YUHM 1 19.10
41. OnpeneneHue Npou3BOIHON YUHM 1 20.10
42. JBuxenus. llentpanpHas cummerpus. OceBasi CHMMETpPHSL. YUHM 1 23.10
43. Ornpeznenenne Npon3BOIHOMN VC3VH 1 23.10
44, 3epkanbHas cummetpus. [lapamiensHbli nepeHoc. YUHM 1 24.10
45, [IpaBwia quddepennrpoBanus YUHM 1 26.10
46. ITpaBuna quddepeHpoBanus YC3VH 1 27.10
47. Pemenue 3amad o reme «MeToa KOOpAUMHAT B IPOCTPAHCTBE» YC3VH 1 6.11
48. ITpaBuna quddepeHpoBaHusl. YC3VH 1 7.11
49. Konumponvnaa paboma Ne3 no meme» Memoo koopounam 6 npocmpancmee» YK3VH 1 9.11
50. [TponsBoHas cTeneHHoN QYHKIINHA YUHM 1 10.11
51, ITpon3BosiHas creneHHON QyHKINH YC3VH 1 13.11
Hununop, konyc u wap (14 yacoB)
52. [TonsTre numuHIpa YUHM 1 13.11
53. ITpon3BoiHas 37IeMEHTapHBIX (GYHKIUH YUHM 1 14.11
54, [lmomaae MOBEpXHOCTH HMJIMHAPA YUHM 1 16.11
55. ITpon3BoiHas 37IeMEHTapHBIX (GYHKIUI YC3VH 1 17.11
56. [TponzBoaHas sneMeHTapHBIX (YHKIIHIA YC3VH 1 20.11
57. Pemenue 3amau o reme «l{umuumpy YC3YH 1 20.11




58. ['eomeTpuueckuii cMbICT TPOU3BOAHON YUHM 1 21.11
59. [TonsiTue KOoHyCa YUHM 1 23.11
60. I'eoMeTpruyecKuii CMBICIT POU3BOTHOMN YC3YH 1 24.11
61. Ypok 000011IeHHS ¥ CHCTeMaTH3alluK 3HAHU I YOC 1 27.11
62. [Tnomaae moBepxHOCTH KOHYyca. Perenne 3anau YVUHM 1 27.11
63. Konumponvnas paboma Noe 4 no meme «Ilpouszeoonan u ee zeomempuyeckuii cCMulci) YK3VH 1 28.11
64. Y ceueHHBIH KOHYC. 1 30.11
Ilpumenenue npouszeoonoii k ucciedosanuto pynkyuu. ( 13 4acon)
65. Amnanu3 pabotsl. Bo3pactanue u yobiBaHue GyHKIIMU YUHM 1 1.12
66. Bospacranne n yobiBaHue QyHKIMH YC3YH 1 412
67. Cdepa u map. YpaBaenue chepsl. YUHM 1 4.12
68. DKCTpeMyMbI Q) YHKIIUH YUHM 1 5.12
69. Bsaumnoe pacnonoxenue chepbl U MIOCKOCTH YUHM 1 7.12
70. OKcTpeMyMbl PYHKLIUU YC3VH 1 8.12
71. Haubosnpiiee n HanMeHblee 3Ha4YeHUE (QYHKIIUN YUHM 1 11.12
72. KacarenpHas mimockocTs k chepe YUHM 1 11.12
73. HauGonbiiee n HanMeHbIee 3HaYCHUE (DYHKIINN YC3VH 1 12.12
74. [Tnomans chepor YUHM 1 14.12
75. HauOonbiiee 1 HanMeHbIlIee 3HaUeHHE (PYHKITUU. YC3VH 1 15.12
76. Ypok 00001IeHNS ¥ CHCTeMAaTU3alluy 3HAHU I YOC 1 18.12
77, BrivcaHHBIM M ONMCAHHBIN AP B MHOTOI'PAHHUK YUHM 1 18.12
78. Konumponvnas paboma Ne 5 3a 1 nonyzooue YOC 1 19.12
79. Pemenue 3a1a4 Ha MHOrOrpaHHUKH, IWJIMHAP, KOHYC M HI1ap YC3VH 1 21.12
80. Pemenwue 3amaq o Teme «{uwmHIp, KOHYC U TIap» YC3YH 1 22.12
81. Konmponvnaa pavoma Neb no meme «{ununop, konyc u wiap» YK3VH 1 25.12
2 moJiyrojaue
82. | ITpon3BoiHasi BTOPOTO MOPSAIKA, BHITYKIOCTh M TOYKHU Iepernda ‘ YUHM 1 ‘ 26.12
Oobvemot men (19 uacos)
83. ITonsarue o6bema. O6bEM NPSMOYTOJILHOTO Napajiesienune1a YUHM 1 8.01
84. ITocTpoenue rpadgukoB QyHKIIN YUHM 1 8.01
85. ITocTpoenne rpadukoB GpyHKIMH YC3VH 1 9.01
86. O6beM mpsIMOYTOJIBHOM MPU3Mbl, OCHOBAaHHUEM KOTOPOH SIBJISIETCS MPSAMOYTOIbHBIN YUHM 1 11.01
TPEYTOJIbHUK
Ilepeoobpaznan u unmezpan (11 uacos)
87. | IlepBoobpaznas |  YUHM 1 | 12.01




88. Pemenue 3a1a4 no reme «O0BbEM MPSIMOYTOJIBHOTO MApaJUICTICTIUIICAA YC3VH 1 15.01
89. ITepBooOpaznas YC3VYH 1 15.01
90. [TpaBwiia HaX0XACHUS TIEPBOOOPAZHBIX YVUHM 1 16.01
91. O06BeM IPSIMOM MPU3MBI . YUHM 1 18.01
92. Konmponvnaa paboma Ne7 no meme «Ilpumenenue npouseooHnoil K ucciedo6anuro YK3VH 1 19.01
dynkyuuy»

93. O0beM UIMHIIpA. YUHM 1 22.01
94, [TpaBwiia HaX0XACHUS TIEPBOOOPAZHBIX YC3VH 1 22.01
95. [Tnomane kpuBOJWHEHHON Tpanenuu. IHTerpan u ero BBIYUCICHIE YUHM 1 23.01
96. Pemenwue 3anay mo teme «O6beM npsimoit ipu3mMbl. OObEM UITHH]IPA YC3VH 1 25.01
97. [Lnomans kpuBOIMHEHHON Tpanenuu. IHTerpai u ero BbIYHUCICHUE VC3YVH 1 26.01
98. Brruuciienne o6bema Tel ¢ MoMOIIbI0 ONPEIeICHHOTO HHTErpasia YUHM 1 29.01
99. [IpuMmeHeHne nHTErpaioB AJis penieHus: GU3NYECKuX 3a/1a4d YC3VH 1 29.01
100. Ypok 00001IeHNS U CHCTeMAaTU3alNK 3HAHUN YOC 1 30.01
101. O0bemM HaAKJITOHHOW MPU3MBI YUHM 1 1.02

102. Ypok 000011IeHHS ¥ CHCTeMaTH3alluK 3HAHU I YOC 1 2.02

103. O6bemM nupamMuabl YUHM 1 5.02

104. Konmponvnas paboma Ne8 no meme «llepsoobpasznas u unmezpany YK3VH 1 5.02

Komobunamopuxka (7 4acoB)

105. Amnanus pa6otsl. [IpaBuiio npousseneHus. PazmenieHusi ¢ HOBTOPEHUSIMU YUHM 1 6.02

106. Pemenue 3anay no teme «O6beM MUPAMUJIBI U yCEUCHHON MTUPAMHUIIBI) VC3VH 1 8.02

107. [lepectanoBKH YUHM 1 9.02

108. O6beM koHyca. Pemenue 3anau YUHM 1 12.02
1009. [TepecranoBKH YC3YH 1 12.02
110. Pa3menienust 6€3 moBTOpeHU VC3VH 1 13.02
111. | Pemenue 3aa4 Ha HaXOXJIeHHE 00BeMa KOHyca YC3VH 1 15.02
112. Couetanus 6e3 noBTopeHuit 1 6MHOM HproToHa YC3VH 1 16.02
113. | Konmponsnas paboma Ne9 no meme «Oovemuvt meny YK3VH 1 19.02
114. Ypok 060011eHNs U CCTeMaTU3alluy 3HAaHU! YOC 1 19.02
115. Konumponvnas paboma NelO) no meme «Komounamopukay YK3YH 1 20.02
116. Amnanus pabotel. O0beM miapa. YUHM 1 22.02

Dnemenmol meopuu eeposimuocmeit (7 4acoB)

117. BeposiTHOCTH cOOBITHS YUHM 1 26.02
118. Pemenwne 3a1a4y Ha BeIUKCIeHHE 00beMa IIapa VC3VH 1 26.02
119. BepositTHOCTh  COOBITHS YC3VH 1 27.02




120. OOBeM IapoOBOT0 CETMEHTA, IAPOBOTO CIIOsI, CEKTOpa YUHM 1 29.02
121. Cro>keHue BEPOSATHOCTEH YUHM 1 1.03
122. | Pemenue 3amau no teme «O0beM miapa» YC3VH 1 4.03
123. Cno)keHue BEPOSATHOCTEH YC3VH 1 4.03
124. [Tnomans chepsl YUHM 1 5.03
125. BeposiTHOCTh TpOM3BEIeHNST HE3aBUCUMBIX COOBITHIA. YUHM 1 7.03
126. Pemenue 3amay mo remam «O0BeM 11apa u ero yacteiy, «Ilnomans chepoi» YC3YH 1 11.03
127. | Ypok 06001IeH s ¥ CHCTEMAaTH3alliy 3HAaHUN YOC 1 11.03
128. Konumponvnas paboma Nell no meme «dnemenmul meopuu 6eposmuocmeit) YK3VH 1 12.03
1209. Konmponvnaa paboma Nel2 no meme «O6vem wiapa u niouads chepovy YK3VH 1 14.03
Ypaeuenus u nepasencmea c 06ymsa nepemennvimu (6 4acon)
130. | Amnanus pabotel. JIuHeliHbIe ypaBHEHHs U HEPABEHCTBA C ABYMS MEPEMEHHBIMU ‘ YUHM 1 ‘ 15.03
Hmozosoe noemopenue. Mooynw «I'eomempusny» (16 uacoes)
131. | IloBrOopeHmne. AKCHOMBI CTEPEOMETPUH YOC 1 18.03
132. JIuHeliHble YpaBHEHMsI U HEPABEHCTBA C JBYMsI IEPEMEHHBIMU YC3VH 1 18.03
133. Henunelinble ypaBHEHHs 1 HEPABEHCTBA C ABYMs [IEPEMEHHBIMU YUHM 1 19.03
134. [ToBropenue. ITapamnenbHOCTh NpsMbIX. [lapanienbHOCTh TPSIMOM U IJIOCKOCTH. YC3VH 1 21.03
CxkpemumBaromuecs npsiMele. [lapanienbHOCTh MI0CKOCTEH
135. Henunelinble ypaBHEHMsI U HEPABEHCTBA C ABYMs IEPEMEHHBIMU. YC3VH 1 22.03
136. [ToBTOpenue. [lepneHUKyISIpHOCTD NPSAMON U IIIOCKOCTH. Teopema o Tpex YC3VH 1 4.04
NEepIeHANKYIIIpax. YTroa MeXy MpsIMON M MIOCKOCTBIO.
137. Ypok 0600111eHNS U CCTeMaTU3alluy 3HaHU! YOC 1 5.04
138. Konumponvnas paboma Nel3 no meme «Ypaseuenus u nepasencmea c 06yms YK3VH 1 8.04
nepemeHHbIMUY
139. | IloBropenwue. JIByrpanssiii yroiu. [lepneHaAuKyIsIpHOCTD TNIOCKOCTEH YOC 1 8.04
Hrorosoe nosropenue. Moayan «Aaredpa» (20 yacos)
140. | OCHOBBI TPUTOHOMETPHHU YOC 1 9.04
141. MHoOrorpaHHMKy: napaielenuIe], IpU3Ma; IOIa1d X MOBEPXHOCTEN YOC 1 11.04
142. OCHOBBI TPUTOHOMETPUU YOC 1 12.04
143. | Jlorapudmer YOC 1 15.04
144. IToBTOpenue. BekTopsl B mpocTpancTse. JlelicTBus Hag BekTopamu. CkansipHoe YOC 1 15.04
MIPOU3BEICHNE BEKTOPOB
145. Jlorapugmsl YOC 1 16.04
146. [ToBTOpenue. unuuap, KOHyC U map, IIIOMIAIU UX MOBEPXHOCTEN YOC 1 18.04




147. | IlpeoOpa3oBaHus BEIPAXKECHUN YocC 1 19.04
148. [IpeobOpazoBanus BbIpaKECHUMA YOC 1 22.04
149. [ToBTOopenue mo TeMe «OObEMBI TE» YOC 1 22.04
150. | YpaBHeHus YocC 1 23.04
151. Pemenue 3a1a4y Ha BEIYHCIICHUE OOBEMOB TEll YocC 1 25.04
152. YpaBHeHHs YOC 1 26.04
153. YpaBHeHHs YOC 1 29.04
154. | IloBropenue no teme «Tena BpameHus» YocC 1 29.04
155. | IloBTopenue no Teme «KoMOMHALINY ¢ OTIMCAaHHBIME C(hHepaMm» YocC 1 30.04
156. | HepaBencrtBa YocC 1 6.05

157. HepasenctBa YOC 1 6.05

158. [ToBTOpenue no teme «KomMOMHALIMY C BHUCAHHBIMH CepaMu» YOC 1 7.05

159. | ®ynkun (onpenenenue u rpapuk GyHKINN) yoC 1 8.05

160. | IlpousBoaHas. yoC 1 8.05

161. | IlpousBoaHas. yoC 1 13.05
162. Pemenue 3amau EI'D YOC 1 13.05
163. IlepBooOpasHas 1 UHTETpa YOC 1 14.05
164. Ilpomescymounan ammecmayun. Konmponwvnasn paboma Ne 14 YOC 1 16.05
165. DNeMEeHTHI TEOPUHU BEPOSITHOCTEH YOC 1 17.05
166. Pemenue 3amau EI'D YOC 1 20.05
167. DNEMEHTBI TEOPUH BEPOSITHOCTEN YOC 1 20.05
168. Pemenue 3amau EI'D YOC 1 21.05
169. | Hmozosas konmponvnasn pavoma Ne 15 YOC 1 23.05
170. | Anamu3 paboThI YOC 1 24.05

YUHM YPpok u3y4eHust HOBOro Marepuasa

YC3VH Ypok COBEPIICHCTBOBAHUS 3HAHWUI, YMEHUI U HABBIKOB

YOC Ypok 060011eHNs U CHCTeMaTH3alluu

YK3VH YPpOoK KOHTPOJIbHAS: YUE€Ta U OIEHKU 3HAHUMW , yMEHUI 1 HABBIKOB
KY KomOuHUpOBaHHKIH ypoK




IHPUJIOKEHHUE



KonTpoabHas padora Nel Bxoonasn
1 Bapuant
B1. llokonaaka crout 35 py6seid. B BockpeceHbe B CynepMapKeTe IeHCTBYET CreluaibHOe
MpeJIOKEHHUE: 3aIJIaTUB 3a JIBE IIOKOIAIKH, TOKYTAaTelb Moiay4yaeT Tpu (0AHY B oAapok). CKOJIBKO
IIOKOJIAJIOK MOKHO 1MoTyuuTh Ha 200 pyOiield B BOCKpeceHbe?

B2. Ha pucyHnke »UpHBIMU TOUKaMU TIOKa3aHa CpeHECYTOYHAas TeMIiepaTrypa Bo3ayxa B bpecte
Kbl 1eHb ¢ 6 o 19 urons 1981 rona. [1o ropuzonTanu yka3slBaloTCs YyMcia MECsIa, 0 BEPTUKAIH —
Temneparypa B rpaaycax Llenbcus. J{i1s HarIsiIHOCTH KUPHBIE TOUKU COSAUMHEHBI TMHUeH. Onpeenure 1o
PUCYHKY Pa3HOCTh MEXy HauOOJbIIIe 1 HaUMEHbIIIEH CPETHECYTOUHBIMH TEMIIEPATypaMHU 3a YKa3aHHbBIN
nepuoa. OTBet naiite B rpagycax Llenscus.

- foodd T T — |

25
23
21

19
17

6 7 8 9 10 11 12 13 14 15 16 17 18 19

urwab 1981 2.
B3. Ha kneruaroif 6ymare ¢ kietkamu pazmepom 1 cM x1 cm \ 4
n300paxkeHa Tpanenwus (CM. pucyHoK). HaiimuTe ee momanb B ‘\ /'
KBaJIpaTHBIX CAHTUMETPAX. [ ] \.‘ f.r" '
| \\ // |

lem

B4. [Ins tpancnioptupoBku 45 TOHH rpy3a Ha 1300 KM MOXHO BOCIOJIB30BaThCs YCIyraMH OAHOU U3
Tpex ¢pupm-nepeBo3unkoB. CTOMMOCTb NEPEBO3KU U IPY30I10IbEMHOCTh aBTOMOOMIIEH Il KasKJI0TO
nepeBo34rKa ykasaHa B Tabnuie. CKoIbKo pyOiiei mpuaeTcs 3alIaTUTh 32 CAMYIO JICIIEBYIO TEPEBO3KY?

TMepero3 CTouMOCTH MepPeBO3KH OTHUM pr3onozu,eME:OCTB
— ABTOMOOHJIEM aBTOMOGHIEI
(pyo. Ha 100 km) (TOHH)
3200 3,5
b 4100 5
9500 12

15—-2z=3

B5. Haligure xopeHb ypaBHEHUS



—2Tx

_ 3 i
B6. Haiinure Haumenbmee 3HaueHne Gynxuun ¥ = & Ha OTpe3Ke [0;4],

cos2r +sinz

sin(z — )

=0

C1. Pemnre ypaBHEHHE

2 BapuaHT
B1. Coipok crout 7 py6uieii 20 xoneek. Kakoe HanbobIee 4UCIO CHIPKOB MOKHO KYITUTH Ha 60
pyOeit?

B2. Ha nuarpamme nokaszaHa cpeiHeMecssuHasi TemnepaTtypa Bo3ayxa B EkarepunOypre (CBepaioBcke)
3a Kaxx bl Mecsal 1973 roaa. [1o ropuzoHTany yka3pIBarOTCSl MECSIIbI, 10 BEPTUKAIN — TEMIIEpAaTypa B
rpaaycax Llenscust. Onpenenure no guarpaMme pa3HoCTh MEXKAY HauOoIble 1 HauMEeHbIIeH
cpenHeMecsYHbIMU Temriepatypamu B 1973 rony. OTBet maiite B rpagycax Llenbcusi.

200

160

120

8.0

40

o0p

40

|0

120

60

200

240

B3. Ha kiieruaroit 6ymare ¢ kiaeTkamu pazmepoMm 1 cm x1 cM n3odpaxeHa Tpanenus (CM. pUCyHOK).

Tem

Haiigute ee nmiomaas B KBaAPATHBIX CAHTUMCTpPaAX. !

B4. I[J'DI M3TOTOBJICHUS KHUKHBIX ITOJIOK Tpe6yeTca 3aKazaTh 48 OJIMHAKOBBIX CTEKOJI B OJIHOH U3 TpEX

dupm. ITnomane kaxaoro crekna 0,25 > . B TaGnuie npuBeeHk! IEHE! HA CTEKIIO, @ TAKKE HA PE3KY
cTeKo U HITHQoBKY Kpas. CKonbKo pyOiiei OyaeT CTOUTh CaMblii ICIIEBbIi 3aKa3?



IMena Pe3kan

dupma CTeKJIa nuindoBka
(py0. 3a 1 M%) | (py0. 32 0AHO CTEKJIO)
A 420 75
b 440 65
B 470 55

vh—ﬁ=i

B5. Haitgute kopeHb ypaBHEHUS
Otser: 11

5 _3x+4

B6. Haiinure Hanbosbinee 3HaUueHHE (YyHKIIMA b=z Ha OTpE3KE [-2;0]

/ 2
VO —zécosz =0
C1. Peumnre ypaBHEeHHE .

3 BapuaHT
B1. Ha neHb poxaeHuUs MOIaraeTcs JapuTh OYKET W3 HEYSTHOTO YKciia IBETOB. Trosbnansl cTosT 30
pyOueii 3a mTyky. Y Banu ectb 500 pyomneit. M3 kakoro HauOOoJIBIIEro 4rcia TIJIBIIaHOB OH MOKET
KyInuTh OykeT Mariie Ha JIeHb POXKICHUS?

B2. Ha pucyHke *KMpHBIMU TOUKaMHU TIOKa3aHa IIeHa 30J10Ta HA MOMEHT 3aKPbITHsI OMPIKEBBIX TOPTOB
BO Bce paboune 1HU ¢ 3 1o 24 okTsa0psa 2002 roga. [1o ropruzoHTanu ykasbiBaroTcs YKcia Mecsia, 1o
BEPTUKAIM — IIeHa YHIIUH 30j0Ta B foutapax CIIIA. Jlns HaryIsJHOCTH KHUPHBIE TOYKH HA PUCYHKE
coeMHEHBI TuHUEeH. OnpenenuTe o pUCYHKY pa3HOCTh MEXITYy HauOOJbIIeH U HAaUMEHbIIIEH 1IEHOM
30J10Ta HAa MOMEHT 3aKpBITUS TOPrOB B yKa3aHHbIN nepuon (B nomutapax CHIA 3a yHIMIO).

316
314 \E//
312 \\1;'")

310

3 4 7T o8 S 10 11 14 15 16 17 18 21 22 23 24




B3. Ha kneruaroii 6ymare ¢ kietkamu pazmepoM 1 cm x1 cM nzo0pakeHa Tpamnemnus (CM. pUCYHOK).

] o
y
/
[

o lom
HaI/I,I[I/ITe €€ IIomaab B KBAAPATHBIX CAHTUMETPaAXx. |

B4. KnmeHt xouer apeHj0BaTh aBTOMOOWJIb HA CYTKHM JUIsl IOE3AKH HpoTskeHHocThio 500 kM. B
TaOJIMIe NPUBEAEHBl XapaKTEPUCTUKHU TpeX aBTOMOOWJIEH M CTOMMOCTb MX apeHnbl. IlomMumo apeHjbl
KJIMEHT 0053aH OIUIATUTHh TOILTMUBO Uil aBTOMOOWIIA Ha BCIO moe3aKy. Kakyro cymmy B pyOmsx 3amiaTtut
KJIMEHT 3a apeH]ly U TOIUIMBO, €CJIM BbIOEpET caMblii JAe1IeBbIi BapUaHT?

ABTOMOO Tomnu Pacxon ApenHas
IE 5o TOIJINBA njiara
(1 Ha 100 km) | (py©. 3a 1 cyTkn)
4 Ausene 7 3700
HOE
b benzun 10 3200
B [a3 14 3200
Llena qu3ensHOTO ToTIMBAa — 19 pyOnel 3a mutp, OenznHa —- 22 pyOuieit 3a muTp, raza — 14 pyoneit

3a JUTP.

v ir ==
B5. Pemure ypaBHeHUE 6+5 . Ecnin ypaBHeHMe numeet 6osee 0JJHOTO KOpPHS, B OTBETE
3alUIINTE MEHBIINM U3 KOPHEH.

y=z>-32%+2

B6. Haiinure Touky Mmakcumyma yHKIIHH

- S _ B
Cl. Pemmute ypaBHEHHE Beos”z —Tcosz —5 =0 yyamure ero KOPHU, NPUHAIJIEKAIINE OTPE3KY

[—m; 2],

OTBeThI:
Bapuanrt B1 B2 B3 B4 B5 B6
1 Bapuant |7 10 17,5 479 700 3 -54
2 Bapuantr | 8 38 15 8280 11 6
3 Bapuant | 15 13 14 4180 6 0

Pemienue C1. 1 Bapuant
Haiinem oGnacTh onpeneneHus ypaBHEHUS:

sin (m — :42) =0 2mn < I—g < TH2Tn & g+2¢m o %-l—?frm.-n e &

9n — 1 — Dein?
Haiinem xopHUM YHCTUTENS, HCHIOIB3YEM (POPMYITY cosda =1—2sin"c.



. b . sinz = 1,
cos2r +siny =0&2sin"r—sinr—1=0& | . .
sinz = —0, 5.

C yuerom 00651aCTH OIpeieJIeHHs] YPABHEHHUS ITOJTy4aeM:

m ki3
I—E—Qa.k. I = F-I—Erk k-’—'El
B T
-I:=__2.llif I =
OTtBer: 2 6
Pemenne C1 (2 Bap).
I IQ—IEID, I=:|:El;-
9—ztcosz =0 cosz =0, < I:§+ﬂ'”r ne@ |T=213,
T
9—x22>0 _3<z<3 =3,
ris
=3 =-
Otser: =3 2,

Pemenue C1. (3 Bap)

2 _m._ B
Crenaem 3ameny €05 T = ¥, 110J1y4nM KBaJPaTHOE YPaBHEHHUE by —Ty—5= U‘KopHaMI/I KOTOPOTO
1 3 3 1
— COST = - COSL = —
SABIAIOTCS YACIa  2M 3 YpaBHEHHE 3He UMeeT pelIeHuil, a U3 ypaBHEHHUs HaxoJIUM
HCKOMBIE KOPHHU:
2
, T = ? 2wk
=
2 =——+2nk
1781131 3 kcZ
HaiineM kopHU, IprHaAIEKAIINE OTPEZKY [=m; 27] Permum HEPaBEHCTBA:

T 2
L B, T A, P SR gl PR
T < 3 2 < 2w & E_H_lﬂﬁ}n:[]ymnﬂ:l;

27 3 2
-7 = 27 T - <kL-&k=
- 3 - B~ — 3
Qar D Aq
CoOoTBeTCTBYIOIINE HAWIEHHBIM 3HAYEHUSAM ITapaMeTPOB KOPHH: 3’ 3y 3,
2 2 Q2w 2w Ay

__zﬂ;:1__+2ﬁﬂlk|ﬂez R
Otset: 2 3 . 3a1aHHOMY OTpE3Ky NpHHAIEKAT KOpHH 3 S u 3.



Bxoanasi kouTpoJbHas padora. Bapuanr 1
1. Pemute ypaBHeHME:

a) V- x =x+1 6) 4 +2%-20=0

B) log5(2x- =2 r) V2 cosx-1=0
2.Pemnte HEpaBEHCTBO:
a) 9"-7-3"-18<0
log, (10- x)+logI (x-3)=-1
6) 6 6

1 1

3. quncnme:(%)?’; arcos(- 0,5) — arcsin?

4 Kene3noa0poKHBINA OWIIET ISl B3pOCIIOro cTOUT 840
py6ueit. CtoumMocTh OmiteTa Jiist IKOJbHUKA
cocraisieT 50% OT cTouMOCTH OuieTa AJis B3pOCIIOro.
['pynna coctout u3 18 MKOIBHUKOB U 3 B3pOCIIBIX.
Ckonpko pyOsei cTosT OUIeThl Ha BCIO rpynmny?

5. Haitnure 06beM MHOTOTpaHHUKA, U300paKEHHOTO Ha
pHUCYHKE (BCE IBYTPAHHBIC YTIIbI IPSMBIE)

T W,

1

i -1 30,
6.Haiinure tgo, eciu cosa =g uae ( x 210)

X
7. Pemute ypaBHEeHHE th = -1.B orBere HanumuTe

HauOObIINN OTPUIATENbHBIA KOPEHb.

Bxoanasi koHTpoOJIbHAsA padoTa. Bapuant 2.
1. Pemute ypaBHeHHME:

a) Nx+1 =1-x 6) 9*-7-3"-18 =0
B) 10g4(2x+3) =3 r) J2sinx-1=0
2. Pemute HepaBeHCTBO:
a) 4" +2°-20>0
log](x- 3)+log|(9- x) =-3
6) 2 2

3.Beuncaure 9 -18+/2 sin (- 135° )

4.B mauke 6ymaru 250 muctoB hopmara A 4. 3a
Henemo pacxoayercs 700 nucto. Kakoe
HaMMEHbIIIee KOJIMYECTBO MaYeK OyMaru Hy>KHO
KyIHUTh B ouc Ha 8 Heemb?
5. Haiiaute 06beM MHOTOrpaHHMKA, H300paKEHHOTO
Ha pUCYHKE (Bce JBYTpaHHbIC YIIIbI MPSMEIE)

3

. . 5 |
6.Haiinute tga, ecm sino =— HEaoc (IT, 3?)
7. Pemute ypaBHEeHHE tg@ = -/3.B otBere

HAIMIIUTES HauOOIbIITUI OTpI/II_IaTeJ'ILHHﬁ KOPCHb.

Kounrtpoasnas padora Ne 2. TEMA: Tpuzonomempuueckue ghynkyuu

| BapuaHT

2 BapHaHT

1.Haiitu oGnacte onpeneneHust pyHKIHHA
Dy =2sinx+3 3)y = V2cosx—1

—ctg > 2
2)y—ct93 4)y:25in2x+sinx
2.Haiitu o0nacth 3HaYCHUH QYHKIIMH
1)y =2—-3cos4x 2)y =sinxcosx—1
3.HccnenoBath PyHKIMIO HA YETHOCTh
1)y =>5sinx —x 2)y = 2x* + xtgx— 2
4. HaliTu HauMEHbIINN MOJIOKUTETbHBIN
nepuo GyHKIN

1)y =2c0s3x 2)y = Ctgé

5.Haiitu Bce KOpHU ypaBHEHU,

1.Haiitu o0Gnacte onpeneneHust pyHKINH
1)y =2-3cosx 3)y =/2sinx -1
2)y =tg4x _ 2

2.Haiitu o0nacTh 3HaYeHUN QYHKINU
1)y = 3-2sin5x 2)y = cos’ X —sin® x +1
3.UccnenoBath (yHKIMIO HA YETHOCTD
1)y = 5c0sx — x? +3 2)y = 2X — COSXtgx

4 Haiiti HanMEHBIITUH OI0KUTSIbHBIN
nepuoJi GyHKIUU

1)y = 2cos§ 2)y =tg4x

5.HaiiTu Bce KOpHU ypaBHEHMUS,

4 4
)Y 2c0s% X + COSX




IPHUHAIEKAIINE OTPE3KY
COSX = \/25,[0;”]

6.IToctpouts rpaduk GyHKIIUN

. T
Dy =2sin Xx+—
yy =2sin x+ %)

MpUHAUJIEKAIINE OTPE3KY
sinx=\/2§,[0;7r]

6.IToctpouts rpaduk GyHKIUN
Dy = ZCO'{X—%J

KoHTposibHbIe paboTkl Mo anre6pe 1 Hayanam aHanusa B 11 knacce

Bapuaum 1

KoHTponbHas pa6oTa Ne 1
no Teme «TpuroHoMeTpuyeckine dyHKLMM»

1. Haiigute o0nacTh onpeneleHNs I MHOKeCTBO 3HAUeHHI (PYHKIHH ¥ = 2 COS X.
2. BsracHHUTe, ABISETCS I (PYHKINA Y = SiN X — {g X YeTHOII IJIH HeJeTHOII.

n
— . [——;271’]
3. II300pa3znTe cxeMaTIUecKH rpauk QYHKINN V = sin X +~ 1 Ha oTpe3ke | 2 :

4. Haiignrte HaunOoIbIIee 11 HalIMeHbIllee 3HaueHNd PyHKIHNH ¥ = 3sin X *cos X + 1.
5. Toctpoiite rpadguk GyHKIHH y = 0,5 cos X — 2. [Ipu KakuX 3HaueHHAX X (PyHKLIHA Bo3pacTaeT?

VOrIBaeT?

KoHTposibHbIe paboTkl Mo anre6pe 1 Hayanam aHanusa B 11 knacce

Bapuaum 2

KoHTponkeHas paéoTa Ne 1
no Teme «TpuroHoMeTpuyeckme dyHKLMN»

1. Haiigute o0macTh onpeene s I MHOKeCTBO 3HaueHHIl QpyHKIH y = 0,5 cos X.

2 - w
2. BbIACHIUTE, ABILeTCA I QbyHRHI[H Y =C0s X — X~ UCTHOM I HEUYCTHOH.

n:Zn’]

3. II300pa3nuTe cXeMaTHUecKl Ipaduk QyHKINH ¥ = cOS X - 1 Ha oTpe3ke [ 2

4. HafignTe HanOoIbIIee H HaNMeHbIIee 3HaueHNd QyHKIHHN y = 3

1 2 1, 2
cos™X — ;sm x

5. Toctpoiite rpaduk pyHKUNNI y = 2 sin X + 1. [Tpi xaknx 3HaueHNAX X (YHKIIA Bo3pacTaeT?

VoriBaeT?

KontpoabHnas padora Ne3: «KoopanHaThl TOUKH U KOOPAMHATHI BEKTOPa)



1 yposens

Bapuanm 1

1. Haiidume xoopanHaTh! BeKTOpa E ,ecni A (5;-1; 3), B(2;-2; 4).

2. [Jlanw sextopst b {3; 1;-2} u ¢ {1;4;-3}. Haiidume 2 — ¢ |.

3. Hzobpasume cucteMy KoopauHat Oxyz H noctpouts Touky A (1; —2; —4). Haiimu

PacCTOAHHE OT 3TOM TOYKH JO I(OOpJ.lHHaTHi;IX IJIOCKOCTEH.
B~ r e r e c s s s ccccrr e, ———————————————

Ba_puamn /|
1. Haiidume xoopanHaThi BEKTOPa cD , ccan C (6; 3; -2), D (2; 4; -5).
2. [ansi BCKTOpHI a {5;-1:2} m b {3; 2, -4}. Haiimu: |; ~2b |

3. W300pa3uTh CUCTCMY KOOPAMHAT OXyz ¥ MOCTPOMTL TOuky B (-2; -3; 4). Hatimu
PacCTOAHHC OT 3TOM TOYKH JO KOOPAHHATHBIX TNOCKOCTCH.

OTtBeTbl Ha 3a/1aHNs1 | YPOBHSA CI0KHOCTH
Bapuant |. 1) AB {-3;-1;1}; 2) \30; 3)4;2;1;
Bapuanr 11. 1) CD {-4; 1; -3}; 2)3V14; 3)4;3;2.

Bapuanm 1
1. Bepumnsl A4ABC umeror koopaunatsl 4 (-2; 0; 1), B (-1; 2; 3), C(8; 4, 9). Hau-

Oume KOOPAHHATLI BEKTOpa BM . ecnu BM — meanana AABC.
2. [an Bexrop a {~6: 4; 12}. Haitmu xoopaunarsi b , CCH IZ } =7 u BekTOpH au

; COHaNpaBNCHAL .
3. fanet Touxu A (—1; 5; 3) B (7; -1; 3) C (3, -2; 6). Joxazams, uto AABC — npamo-

yronbHhiii.
K--—--------———--------——------—»-——---------~-----------,-—-

Bapuanm I1

1. Bepunnsl AABC umciot koopauHatet: 4 (—1; 2; 3), B(1;0; 4), C(3;-2; 1). Hau-
Oume KOOpAMHAThI BEKTOPa A—M' , ecnu AM — mennana A4BC.

2. [an Bextop ; {-6; 4; 12}. Haiidume xoopauxars! Z , ECIH |Z | =28 u BexkTOPBI

a ¥ b NpOTHBONONOKHO-HANPABNEHb].
3. Hanw toukn A (-1;5; 3), B (-1; 3;9), C(3; -2; 6). Hoxkasame, uto AABC — nps-
MOYTOJIbHBIA.

SNSRI TS ——————————

i

T SRS —.|
)



OtBeTbl Ha 321aHUS 2 YPOBHS CJIOKHOCTH



Bapuanm I

1) Jano: AABC; M, N, K - cepequHsl cTOpOH cooTBeTCTBeHHO AB, BC, AC.
M(3;-2;5), N(3,5;-1; 6), K (-1,5; 1, 2).

Haitimu: xoopnnnats A, B, C.

Mycte A (x); yi; 21), B (X233 y23 22), € (x3; y3; 33:! [lo dopmynam koopauHaT
CEPEAMHBI OTPE3KA COCTABHM CHCTEMB! 118 abCIUHCC, OPAMHAT M ANNUIHKAT,
[onkE3yACH METONIOM CIIOMEHHS, PEUINM 3TY CHCTEMY:

X, +x,=6, [x,~x;=~1, [2x,=—4, X, =-2,
D) (x+x=7, {x+x=-3, {x+x=-3, {x, =8, .
X +x==3; |x+x,=6, |x+x,=6 |[x;=-I;

}'1+J‘z="4s H=y==2, |2y,=0, »n =0,
2) vt y3=-2, nty=2, (n-»n=-2 {n=-4.
Ntn =2 (nty=-4 (y+y=-4% |»=2
(2,42, =10, [2,-2z,=-2, [2z =2, z, =1,
3) ‘ZZ+ZJ=I'21 z]"'zj =4, ZI+Zz=ln, 22 =9,.
234z =4; (2,+2,=10; |z,+2,=4; |z;=3.
(Omeem: A (-2;0; 1), B (8; 4, 9), C(-1;2;3).)
2) fano: 4 (-2; 1; 2), B (-6; 3; -2), C € ocu OZ; AC = BC.
Haiimu: xoopausaTsl To4kH C.
Pewernue: Ilo ycnosuio C € ocH OZ, 3HAYMT OHAa HMeEET KOOPAHHATEI
C (0; 0; z) u AC = BC. CocraBHuM ypaBHeHHe, NONL3YSCE opMyIoi paccTosHuA
Mexay MABYMS ToukKaMmu: 4+ 1 +(z+-2}1= 36 + 9+(z+2}1, 5+27-4z+4=
=45 + 78 + 4z + 4, -8z = 40; z = =5. (Omeem: (0; 0; =5).)
3) dano: A (-2; 1; 2), B(-6; 3; -2), C (0; 0; -5); AC = BC.
Hatimu: SMC‘B
Pewenue: [lo Gopmyne KoOpIMHAT cepeiMHbl 0Tpeska AB HalineM KoopiM-
-6-2 1+3 2-2
; ; , M{4;2;0).
2 2 2 J 4z0
AB = (-6 +2)* +(3=1)2 +(2+2)? =16+4+16 =+/36 =6, CM — Bricora

paBHoGeapentoro AABC. CM V16 +4+25 =4/45 =3J§, SM3¢=%AB-CM;

Saipc = %*635'—"9‘\/3 {Omeaem: 9‘\!5)

HaTel TOYKH M- CcepenMHBI: M(




Bapuanm IT
1) Jano: AABC; A (-1;2;3),B(1; 0; 4), C(3; -2; 1). AM — mequana.

Haiimu: xoopIHHATEL BEKTOpa AM .
Peutenue: Tlo onpeneneHuio Menuadsl M — cepeauna BC.
KoopausaTs! Touxku M Haiinem no dopMynaM KOOPIAMHAT CEpeMHBI OTpe3-

M[“l;”"‘z;"”], M2-1:25). AM 2+1:-1-2; 25-3},

2 2 2
AB {3; =3, -0,5}. (Omsem: {3;-3;-0,5}.)

2) dawo: |b|=28, a {~6;4; 12}; a TV b

Haiimu: koopavHaTel BeKTOpa b.

Pewenue: Tlo ycnosuio aNb=aub KOIUTHHEAPHBI, [103TOMY KOOPAMHATHI
BeKTOpa b NPONOPUHOHATLHEI KOOPAHHATAM BEKTOpPa a,Toects b {—6k; 4k; 12k}.
Ilo ycnoBuio [5 =28, cocraBum ypasuenue: 36k% + 164 + 144K* =784,

2 ' .
1964 = 784, kz=m, 2= 28 . k=12.Tlo ycnosuo a T b= k=-2.
196 14
3uamrr,semop3 HMEET KOOPAHHATHI b {12; —8; —24}. (Omsem: {12;—-8;-24}.)

3) dano: A (-1; 5, 3), B(-1;-3;9), C(3;-2; 6).

Hoxazams: AABC — npAMOYTOJIbHBIH.

Hoxazamenvcmeo: Tlo dopmyne paccTOAHHA MEXIY OBYMA TOYKaMH Hak-
meM mumHBl otpeskoB AB,AC,BC. AB*=(-1+1Y+(5+3)+(3-9)%
AB =64 +36; AB* =100, AC*=(3+ 1)+ (25 +(6-3); AC* =16 +49 +
+9: ACP =74, BC =3+ 1+ (2 +3)+(6-9%BC*=16+1+9; BC?=26.

[poBepum pasencTo AB* = AC® + BC®. 100 = 76 + 26, BepHo. ITo Teopeme

obpatno#i Teopeme Iludaropa pnenaem BmiBOm, uTOo AABC — NpAMOYTONBHEIA
THIOTEHY30H AB.

111 ypoeenw

Bapuanm I

I. Cepeannnl cropoH AABC wumewT xoopanHatsi: M(3;-2;5). N(3,5;-1;6).
K (-1,5; 1; 2). Haiioume xoopnxnats! Bepuia AABC.

2. Hanwn toukn A (-2; 1; 2), B (-6; 3; ~2) Ha ocu annaukat. Haiimu Touky C, paBHo-
yIancHHYo OT Touck 4 H B.

3. Haiimu nnomans AABC.

Bapuanm II

1. Cepemunint cropoH AABC umeioT koopaunatst: M (3;-2;—4). N (-6;4;-10).
K (-7; 2, -12). Haiidume xoopaunats Bepiuns AABC.

2. [aue Touku A (4; 5; 4), B (2; 3; —4) Ha ocu abcuucc Haiimu Touyky C, paBHOYAa-
JICHHYIO OT To4YeK A H B.

o P ONGE A e e .
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OtBeTbl Ha 321aHUS 3 YPOBHS CJI0KHOCTH

Bapuanm I

1) Jawno: AABC; M, N, K - cepelHHEI CTOPOH COOTBETCTBEHHO AB, BC, AC.
M(3;-2;5), N(3,5, -1, 6), K(-1,5; 1; 2).

Hatimu: xoopaunarel A, B, C. .

Mycts A (x; 315 21), B (X35 ¥2; 22), C (x3; y3; 73). [To dopmynam xoopauHat
CepeHHbI OTPE3Ka COCTRBHM CHCTEMb! juild afclHee, OPAMHAT H alHLIHKAT.

[Tonb3ysack METONOM CIIOKEHHA, PELIMM 3TY CHCTEMY:

(x,+x,=6, [x-x;==1, [2x,=—4, X, ==2,

D) {x+x3=7 {x+x=-3 ix+x,=-3, {x=8, .
+x==3 |q+x,=6 |x+x,=6 [|[x=-0
(y+y2=4, [y-»=-2 [25=0, n=0
2) (ty=-2 nmtn=2 (n-»=-2 =4
Wt =% tyn=-4 htrn=-4 n=2
Z1+2, =10, [z,-z;=-2, (22, =2, 5=

3) (7 +z3 =12, {z,+z,=4, <z +z,=10, 3z, =9,.

Ztz =4 |2+2,=10; |z,+z,=4 [z;=3.

(Omaem: A (-2; 0; 1), B (8; -4, 9), C(-1; 2; 3).)

2) faso: A (=2; 1;2), B (=6; 3; -2), C € ocu OZ; AC = BC.

Haiimu: xoopauuatsl ToukH C.

Pewenue: Ilo ycnosmio C € ocH OZ, 3HaYHT OHa HMEET KOOPAHHATHI
C (0; 0; z) m AC = BC. CocTaBHM ypaBHeHHe, TIONE3ysch GopMynoi paccTosHus
Mexcy JBYMS Toukamu: 4+ 1+ (z- 2 =36+9+(z+2), 5+7-4z+4=
=45+ 2" + 4z + 4, -8z = 40; z = -5. (Omeem: (0; 0; -5).)

3) dano: A (-2; 1, 2), B(-6; 3; -2), C(0; 0; -5); AC = BC.

Haiimu: SMCB

Pewenue: [lo Gopmyne xoopamHar cepenussl oTpeska A8 Haiaem koopau-

-6-2 143 2-2} M4 2: 0),

2 T2 2
AB=(=6+2)* +(3-1)2 +(2+2)* =16+4+16 =/36 =6, CM - pricora
pasHoGeapertoro A4BC. CM V16 +4+25 =45 =34/5. SMBC=%AB-CM;

HaTel TOYKM M- cepemMHbI: M[

Sassc= %-6-35-—*91/3. (Omeem: 95 )



Bapuarm I1

1. Jano: AABC, M, N, K - cepenutbl CTOpOH COOTBETCTBEHHO AB, BC, AC.
M(3;-2;4), N (-6; 4,-10), K (-7; 2; -12).

Haiimu: xoopaunats! BepiumH A, B, C.

Pewenue: TIycts A (xi; y1; 1), B (x2; y2; 22), C (x3; y3; 23). o popmynam xo-
OP/IMHAT CEPEAMHBI OTPE3Ka COCTABHM CHCTEMbl JUIA abCiMce, OpPIMHAT M an-
TUIMKAT.

[Tpu peleHHM CHCTEMBI HCIIONB30OBAH METOH CIIOMKEHHS.

—x1+-’fz=ﬁ, x.—i3=l8, h1 =4, I|=2,
1) $x,+x;,==12, <x,+x;==14, 4x,+x,==14, {x, =4,
X =14 | +x=6  |x+x,=6 |x;=-l6.

‘J-’| +y, =4, |y -y;=-12, [2y =-38, »n=-4,
2) {»m+n=8 In+y=4 NW+ys=4, {y,=0, .
tn=4 ntr=-4 [(n+y=4% |5=%

21 +2y=-24; |z+23=-24; |z +2;=-24; [z;=-18.

(Omsem: A (2;-4; -6), B (4; 0, =2), C (-16; §;-18).)

2. fano: A (4; 5;4), B (2; 3;4); C € ocn OX, AC = BC.

Haiimu: xcopauxatsl ToukH C.

Pewenue: ilo ycnosuio C € ocH OX, 3HaYMT OHa HMEET KOOPAHHATEHI
C(x;0;0) 1 AC=BC. CocraBHM ypaBHeHHe, TIOJL3YACH JopMyIoiH paccTos-
HAi MOKAY ZAByMA Toukamm: (x—4)Y +25+16=(x-2)}+9+16, X' -

8x+16+25+ 16=x"—4x +4+9 + 16, 4x=-28,x = 7. (Omsem: 7; 0; 0.)

3. flano: A (4;5,4),B(2;3;,4),C(7,0,0),AC=BC.

Haitmu: Sy4sc.

Pewenue: [Tyctb Touka M — cepenvHa ocHoBaHuA pasHoOenpennoro A4ABC,
To ecTk orpe3ka AB. Torma Touka M wumeer koopauHarsl: M (3; 4; 0).

,43:,[(24)1+(3—5)1+(-4-4)=1{4+4+64=J‘E=6J5, CM - BeicoTa

AABC. CM =4(1-3)* +(4—0)* =16+ 16 =42, Spusc= %AB*CM;

Sasnc= %‘64'5 -4J2 = 24. (Omeem: 24.)



KonTpoasnas padora Ne 4. TEMA: Ilpou3seoonan u ee ceomempuueckuii cmulcn

1 BapuaHT

2 BapuaHT

1.Haiiti mpousBoiHyIO QYHKIIMH
1)y =5x* +x® —cosx

2)y=6tgx—\/§+w—7

X

3)y=2log, x+3Z—JZ

x? —=3x
Jy=-_°"
)y 5+ x?
5)y=2"Inx

2

6)y = log, X?—Sx3 +4

. 1
7 )y=co /7
)y ctg(4x* -1)

2.HailTi TaHTreHC yriia HakJIOHA K OCH X
KacaTeJIbHOH K TpaduKy ¢-uun

f(x) =3x* —12x+5 B TOUKE x, =-1.
3.CocTaBUThYp-€ KacaTeJIbHOH K

3
rpapuKyQyHKINH 5, - 4 ¥ BTOUKE x, = 3.
3

4. CocTaBUThYp-€ KacaTeJIbHOU K
rpaQUKy(QYHKIUH f (x) = 0,2x2 + 4x — 5, K-past
napajuieiabHa IpsIMO 6x — y —3 = 0.

1.Haiiti mponsBoaHyt0 QyHKIIMH
Dy=x>-2x" -9

2)y=l+3ctgx—3+@
b 7

X

3)y=2|nx—5?—tgx

x3+2
4)y = 5
X — X

5)y = (x* -1 log, x

3\10

2X
6)y=|5+x° ——
)Y 3

. . 1
7))y =Ig sinf ———
Jy=lo tg(5x — x°)

2.HaiiTu TaHreHc yriia HakJIOHA K OCH X
KacaTelnbHOU K rpaduky h-1uu

f(x) = 2x* +8x—3 B TOUKE x; = 3.
3.CocTaBUThYp-€ KacaTeJIbHOM K
rpaduKyyHKIHHN y = x° — 2X — 3 BTOUKE
Xy =—2.

4. CocTaBUThYp-€ KacaTeabHOH K
rpaduKyQYHKIUH f (x) = x2 — x + 3, K-past
napajulesIbHa IPAMOH x + y +3=0.

KonTpoabnas padora Ne 4
o TeMe «I[Ipou3BogHas U €€ reOMETPUUECKUNA CMBICID)

Bapuaum 1

1 (x + 7)5 P
. e R ; x . .
1. HaiiamnTe Opom3BoIHYI0 QYHKIMI: a) 3x~ - ~ §) \3 B) € O5% r)anx

1-6yx

. HalinuTe 3HaueHne NpoH3BOAHOH QyHKIMN {(X) = B TOYKE X = 8.

(B9}

3. 3ammmmTe ypaBHeHIHe KacaTelbHOI K rpaduKy QyHKIIHN f(X) = sin X — 3x + 2 B Touke X = 0.

x+1

4. Hafinire 3HaueHIA X, IPH KOTOPBIX 3HAYEHIS MPOM3BOAHOI HyHEIMH f(X) = **3 MONOKNTETBHEL.

- ]
5. Haiiaute Toukn rpaduka QyHknnm f(x)= - 3x% B KOTOPEIX KacaTelbHad K HeMy IlapaaielbHa
OCH adcIHCC.

6. HaitamTe Ipom3BoaHy0 GyHKIMI f(X) = logy (sinx)

KoHTponbHas pa6oTta Ne 2
no teme «[1pon3BoAHas 1 ee reoMeTPUYeCKNn CMbIC»

Bapuanm 2
1 . . 3*
1. HailanTe npon3BoiEy GVHKIII: a) - §) (4-3x)°%; g) & "FMF )ecosx
1 1
2 - -
2. Haiinmnre 3Ha9eHIle IPON3BOIHOM dvHKIII f(X) = ¥® B TOUKe X =%,

3. 3ammmuTe ypaBHeHIIe KacaTelbEOMN K rpadixy ¢y f(x) =4x -sinx+ 1 B Toure x5 =0.

1-x
—x+B

4. HalianTe 3Ha9eEIL X, IPI KOTOPHIX 3HAYSHIL NPOIIBOIHOI (YHKIIII f{x) OTPHIATENEHEL

o

o 3 2 ~
Hatianre Toukn rpadika dyukmm f(x)= %7 + 3X”, B KOTOPBIX KacaTelbHaA K HeMY NapaslenbHa ocIl abemce.

. - log,x
6. Haiinnre npomssounyo dyakum f{x) = cos (log, )



KonTpoabHas padora Ne6 Tema: {namuap, KOHYC U map
| ypoBeHB CJI0KHOCTH
Bapuanr 1
1. Pagmyc ocHOBaHUS LMJIMHJpa paBeH 5 €M, a BbICOTA LMIIMHIpa paBHa 6 cM. Haiinure muiomans
CEYEHNUs, IPOBEJCHHOIO apaJUIEIbHO OCH LIWJIMHAPA Ha PACCTOSHUU 4 CM OT Hee.
2. Pagmyc mapa pasen 17 cm. Haiiaure miomanes ceueHus miapa, yIaJleHHOTo OT €ro LeHTpa Ha

15 cm.
3. Pammyc ocHOBaHus KOHYyca paBeH 3 M, a BeicoTa 4 M. HaliTi 00pa3yromnyro u Iiomaiab OCEBOro
CeUeHMUsL.
Bapuanr 2

1. Besicota nunuzapa 8 aM, paguyc ocHOBaHUA S5 M. LIMuIMHp nepeceyeH MmI0CKOCThIO
napajuieJIbHO OCH TaK, YTO B CEUCHUHU MONTydnics kBaapaT. Haiinure paccTosiHue OT 3TOro
CEYEHHUs JI0 OCH LIUIIMHApA.

2. Pammyc cepsl paBen 15 cM. HaliguTe 1MHY OKPYKHOCTH CEUCHHS, YIATICHHOTO OT IIEHTpa
cdepsl Ha 12 cm.

3. Oo6pasyromas koHyca | Hak/TOHEHa K TUIOCKOCTH OCHOBaHus 1o yriiom B 30°. HaiiTu BeicOTy
KOHYCa U IUIOIIA b OCEBOIO CEUEHHUSI.

Il ypoBenb cio:xkHoCTH
Bapuanr 1

1. OceBoe ceueHue NUIMHAPA — KBaJpaT, AMaroHaiab Kotoporo 4 cMm. Haitnure miomane
OOKOBOI MOBEPXHOCTH IMJIMH]IPA.

2. Panuyc ocHOBaHMS KOHYyCa paBeH 6 cM, a 00pa3yrolas HaKJIOHEHa K TIOCKOCTH OCHOBAHHUS
noxt yriioM 60°. Haliaure moiomanb ce4eHus, MPOXOAIIero yepe3 I8¢ 00pa3yroliue, yroi
MEX1y KOTOPBIMU paBeH 45° u miomniaab 60KOBOM MOBEPXHOCTH KOHYCA.

3. Jlmametp mapa paser d. Uepes koHeIll AraMeTpa MpoBeieHa TUIOCKOCTh MO YoM 45° K Hemy.
Haiiaure nomaap cedeHus mapa 3TOU MIOCKOCTBIO.

Bapuanr 2

1. OceBoe ceueHne MIIHHIPA — KBAJIPAT, IUIOIIAb OCHOBAHHS IIHIMHAPA paBHa 167 cM?,
Haiinute mmomaas 60KOBOM MOBEPXHOCTH IMJIMHIIPA.

2. BeicoTa koHyca paBHa 6 cM, yroJ NpH BeplrnHe oceBoro ceueHus pased 90°. Haiinute
ioniaib 00KOBOW MOBEPXHOCTU KOHYCA.

3. Ilnomans ceyeHus mapa miIoCKOCTbIO, IPOBEIEHHOM uepe3 KoHell auaMerpa noj yriaom 30° k
HeMy, paBHa 751 cm?. HaiiuTe quamerp mapa.

11 ypoBeHBb c105KHOCTH
Bapuanr 1

1. JlnuHa nMHUUM nepecedeHus cephl U IIOCKOCTH, IPOXOAsALIel yepe3 KOHEl] TuaMeTpa Mo
yriom 60° k Hemy, paBHa 5mt cm?. Haitnute muameTp chepsr.

2. Yepes BeplIMHY KOHYCa NPOBEJEHA INIOCKOCTh, NIepeceKarollas OCHOBaHHE MO XOpJie, JUIMHA
KOTOpOM paBHa 5 cM, u craruBatoniei gyry 90°. [ImockocTs ceueHns COCTaBISET C
IUIOCKOCTBIO OcHOBaHuUs yrou 60°. HaiinuTe miomaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. TImockocTh, mpoxosmIas 4epe3 MEeHTP HUKHEr0 OCHOBAaHUS IHIIMHIIPA TIOJ] YTIIOM 0. K
OCHOBaHHIO, TIEpeCceKaeT BEPXHEe OCHOBAHUE 110 XOp/e, paBHOH D u cTsaruBaromieit ayry f.
HaiinuTe BBICOTY IMIIMHAPA.

Bapuanr 2

1. Jlmametp mapa paBen d. Uepes KoHel quaMeTpa MpoBeIeHa MIIOCKOCTh o yrioM 30° Kk Hemy.
Haiinure nuny nuHuM nepeceyeHust chepbl U IIOCKOCTH.

2. B mmumHape npoBeneHa II0OCKOCTh, MapajuiebHas OCH M OTCEKAIOIIAs OT OKPYXHOCTH
ocHoBaHus Ayry B 120°. Jlnaronans ceuenus pasHa 20 cM u yaaneHa ot ocu Ha 3 cMm. Haiigure
Ionaib 00KOBOW MOBEPXHOCTH LMJIMHAPA.

3. B konyce npoBeieHO ceueHue MI0CKOCThIO, MPOXOAIIEH uepe3 BepIinHy KoHnyca. Haiinure
€ro IIoLA/b, €CIIM PAIUYC KOHYCa I, yroJI MEXAY CEUHEHUEM U OCHOBaHUEM 60°, yrosl Mexy
oOpa3yromiell 1 ocCHOBaHUEM 45°.



OTBeTHI HA 3a1aHMSsI | YPOBHSA CJIO0KHOCTH

BapuauT Nezamaun | Otser
Bapuanm I 1 36 om

2 647 cm®

3 S5M;12M
Bapuanm 11 1 3 am

2 187 cm

3 0,5 ;0,25 3

OtBernbl Ha 3a7aHud || ypoBHS c/10:KHOCTH

Bapuaur Ne zapauu | OtBer
Bapuanm [ 1 8m cm’
2 36 1.5 T eM?, 72 em®
3 1
gnd” om’
Bapuanm 11 1 647 cm?
2 36-\En oM
3 20 c™m
OrtBernl Ha 3agaHus |1] ypoBHs ci10kHOCTH
Bapuaur Ne zayaumn Otser
Bapuanm [ 1 10 cm
2 25\10m
——— M
4
3 1
Ebtga cth/Z.
l nd \@
Bapuanm I1 5 cM
z 24 ﬁ T M
3
2,2 2 KB. €]l

g?




Kountpoabsnas padora Ne7 . TEMA: Ilpumenenue npou3zeo0noii K ucciedosanuio QyHkyuil

1 BapuaHT

2 BapuaHT

1.MccnenoBath (-11Mt0 HA MOHOTOHHOCTD U
TOYKH 3KCTpeMyMa
-3
x=2
2.Haiit HanOoblliee 1 HaMMEHbIIIEE

3HAYCHUE (-LINU HA IPOMEXKYTKE |, _ , _ % IR

)y =x®+6x° 2)y=

[-2;0].
3. Hoxas b Ha prc. y

1)CK.IpOMEXYTKOB BO3paCTaHus y (-IIHH
y=1(?

2)CK. ToYeK MUHUMYMA y Q-LUH y = f (x) ?

4 Uccnenosath G-111I0 U IOCTPOUTH €€ IpaduK

1.MccnenoBath (h-11M0 HA MOHOTOHHOCTD U
TOYKHU IKCTpEMyMa

x2+3

x+1

2.HatitTu HanOoublilee 1 HAUMEHBIIIEE

3HAYCHUE (-1IMN HA IPOMEKYTKE |, _ % P dp

)y =12x—x° 2)y =

3 HOKa3 b Ha prfc. y

1)Ck.mpoMexKyTKOB yObIBaHUS y (-LIUH y = f (x)
?

2)Ck. To4ek MakcuMyMa y G-LuH y = f (x) ?

4 Uccnenosath (G-11110 U IOCTPOUTH €€ IpaduK

y=x*—4x?. y:x3_3x'
KonTtpoabHnas padorsr Ne 7
ITo Teme «IIpuMeHeHre POU3BOAHOM K UCC/IEI0BAHUIO QYHKIMID)
BapuaHm 1

1. Haiigute cTanuoHapHEI® TOUKH (PyHKININ {(X) = x°-
2. Haiignre skcTpeMyMEl hvHKIIHIL: a) f(x) =x>
3. Haiigure HHTepBalbl BO3pacTaHNA I YObIBaHNA (YHKINH [(X) =X

2x2 +x +3.
—2x*+x+3;6) f(x) —€(2x—3)

3_2x2 +x +3.

=

IToctpoiite rpadux pyrkmmn f{(x) =x

h

o

HaOOILIIe] IITOMIA I,

.2x?+x -3 Ha OTpe3ke [

" — 3
Haiinnre HandoablIee I HaHMeHbIIee 3HAUCHIA QyHKIH f(X) = X7-
Cpexn IpAMOYTOJIBHIIKOB, CyMMa JTHH TpeX CTOPOH KOTOPEIX paBHa 20, HailaNnTe NpAMOYTOIBHIK

- 1;2]

2x” +X +3 Ha OTpe3Ke [0;1,5]

KoHTponbHas pa6oTa Ne 3
no Teme «[lpymMeHeHe NPON3BOAHOM K NCCNeA0BaHNIO0 QYHKLNA»

BapuaHm 2
1. HaiignuTte cTamoHapHEIe TOUKH QYHKININ f(X) = x7-x7 - x +2.
2. Haiigmre 3KcTpeMyMBI (DYHKITHIL: a}f(x)—x x?-x+2; 6) f(x) —e*(5 — 4x)
3. HailnnuTe HHTePBAIbI Boapacramm 1 yOpIBaHHA (pyHKINH {(X) = X-x7-x 2.

e

— N

0.

[TocTpoiite rpaduk GyHKIHI {(X) = x*-x7-x+2 Ha OTpe3Ke -
3 2l

Haiignte Hanbonbllee I HallMeHblIee 3HaueHNA QyHKUnn f(x) = x7- x~ -

Haiignte pom0 ¢ HandombIIell I0MAaIbi0, €CIH H3BECTHO, YTO CyMMa [THH ero AHaroHajell paBHa

)

X —2 Ha 0Tpe3Ke [0;1,5]



Kontpoannas padora Ne 8. TEMA: Ilepeoobpasnas u unmezpan

1 BapuaHT

2 BapuUaHT

1.Jns pynxmmuf(x)=3x%-1 Haiitn
IePBOOOPA3HYIO, TPOXOISIIYIO Yepe3
toukyC(-1;2).

2. HaiiTu uHTETpassl

1) [@® -3x-1dx

2) _[3005(2—3x)dx

3) I(4" —g+sin x —3x%)dx
X

4

)j Lol (x|
@2-307 ' g X
2

5) ;[3 _j;jdx

T

6
6) j3sin3xdx
0

3. Haiitumnomanp Gurypsl, orpaHHueHHOM
JVHUSMHA

a)y=x’—2x, y=x

6) y=x2, y=2x-x2, y=0

1.Jns pynkrmuf(x)=4 — 6x° HaiiTi nepBo-
o0pasuyto, npoxosiyo uepe3 ToukyC(1;-2).
2. Haiitu unTETpastpl

1) [2-5x* +x)x

2) j65in(2—§)dx

A2, L o>
J.(xﬁcoszx ° &]dx

4) I[cos(7x+5)—(1—2x)4 + 3X3_5)dx
5) [[on_ L
) !(Zx ~ jdx

a

7
6) Ilsinfdx
12772

3. Haiftunnomans Gurypsl, orpaHMueHHOMN
JMHUASMHA

a) y=x42, y=4 —x

6) y=x5, y=2x-x2, y=0

KoHTponbHas pa6oTa Ne 4
no Teme «VHTerpan»

Bapuanm 1

. 2 — w
1. doxaxkurte, uto ¢yHKIms F(X) = 3x + sin X — e=XgBnseTcs nepBoodpasHoiil pyukimm f(x) =3 + cos

_1a2X THRe 8|
X—Ze Ha BCEH YIICIOBOH OCH.

2. Haiianre nepsoobpaszuyio F dyuxmmn f (x) = 2V¥, rpaduk xoTopoit mpoxoauT uepes Touky A(0; £).

3. Brrumcmire miomaas GUIYpEL, H300paxeHHOIT Ha PHCYHKe.

\ y='.t:-2x+2
2

1.-

=)

O 1 2

I (x+3)

4, BBIUNCINTL HHTEIpal: a) dx;

fad th

5) jc: cos’x dx

HaiignTte miomaas GUrypel, OTpaHHYeHHOI OpaMoil y = | — 2X 1 rpadukoM QyHKIHI Y =X~ — 5X —




KoHTponbHasa pa6oTta Ne 4
no teme «/HTerpan»
BapuaHm 2
1. Toxaxure, uTo QyHKONA F(X) =X + cos X + e3XapseTcs nepBoodpazHoil pyHkmHN f(X)=1- sinx
+ 3e3X Ha Bceli wICIOBOI OCIL.

2. Haiinure nepsootpasnyto F gpyakmmn f (x) = - 3 V¥, rpaduk koTopoii mpoxonut uepes Touxy A(0;
vi

e | w3

2
=—-x+06x-5

¥
4-|- ;
3+ 4
2{ / BB
: /{ \
! L y +—t
1 2 3 4 5%

.‘
0|

3. BRIMUICTNTE MI0NIas QUTYpPE, H300pakeHHoIT Ha PICYHEE.
3 ( B s) .

f X“+ = _. |* sin“x dx

1 “dx; 0) Ik .

o " w el
HaiianTe mmomans GUTYpEL, OTpaHMUeHHOI TPAMOil ¥ = 3 — 2X 1 rpadukoM QYHKIINI ¥ = X~ + 3X —

4. BBIUNCIITE HHTETPA: a)

n

Kontpoabnas padora Ne 9
«O0BbeM napajiesienunena, NPU3Msbl, HHINHAPA H KOHYCa)

Bapmuanr A 1.

1. Anodema npaBuiIbHON TPEYTroJIbHON NUPAaMU/Ibl paBHa 4 CM, a ABYTPAHHBIN Yroi npu
ocHoBaHuU paBeH 60°. Haiinure 00beM mupaMuibl.

2. B mwmnap Boucana npuzma. OCHOBaHUEM MPHU3MBI CIIYKHUT MPSIMOYTOJIBHBIN TPEYTOJIBHUK,
KaTeT KOTOPOro paBeH 2a, a mpuiexamuil yroa paseH 30°. /luaronans 6ombIieil 60koBoi
I'paHy NPU3MBbI COCTABIISET € TUNIOCKOCTBIO €€ OCHOBaHMA yroi B 45°. Haiinute o6bem
LHWIMH]IpA.

Bapuanr A 2.

1. BokoBoe pebpo npaBUILHON TPEYTONbHON TUPAMUJIBI PABHO 6 CM U COCTABIISIET C MIIOCKOCTHIO
ocHoBaHus yroin B 60°. Halinute 06beM MUpaMuIbI.

2. B xonyc Bnucana nupamuga. OCHOBaHUEM CITYKHUT IPSIMOYTOJIBHBIA TPEYTrOJbHUK, KATET
KOTOPOTO paBeH 2a, a mpuiexaiinii yroi paseH 30°. bokoBas rpaHb NupaMuibl, IPOXOAsLIast
yepe3 JaHHBIM KaTEeT, COCTABIISET ¢ TUIOCKOCThIO OCHOBaHUS yroii B 45°. Halinure o6beM
KOHYyca.

Bapuanr b 1.

1. OcnoBanue npsiMoro napauiesnenumnena pomo ¢ nepumerpom 40 cm. OgHa U3 quaroHanen
pomba paBHa 12 cm. Haitaute o0bem napasienenurnena, ecil ero 0obIias JuaroHaib paBHa
20 cm.

2. Tlnockwuit yron npy BepIIMHE NPAaBUIBHOM YETHIPEXYTOJIbHOW MUPAMUIBI PaBEH 0, a OOKOBOE
pebpo pasHo |. Haiinute 00beM KOHyca, BHHCAHHOTO B THPAMU/LY.

Bapuaunt b 2.

1. OcHoBaHueM MpsMOTo mapaenenumnena — pomo ¢ nepumerpoM 40 cm. bokoBoe pedpo
napajuiesenumnena paBHo 9, a onqHa u3 auaronaneit 15 cm. Haitnure o0bem napanenenumnena.

2. JIByrpaHHBIH YTroJl IpU OCHOBAHUU MPAaBUIIBHOM YETHIPEXYTOJbHONW MUPAMH/IbI PABEH 0.
BricoTa mupamuael pasHa H. Haiigute o0bemM KOHyca, BMUCAHHOTO B THPAMUJTY.

Bapuant B 1.

1. Anodema mpaBUIIbHON YETHIPEXYroJIbHOM MHUpaMuIbl paBHa | 1 00pa3yer ¢ MI0CKOCThIO
OCHOBaHMA MUpaMUabI yroi o. Haiinure o6bemM nupamuipl.

2. OcHOBaHUe MPSIMOM MPU3MBI — PaBHOOEIPEHHBIN TPEYTOJLHUK C OCHOBAaHUEM ¢ H YTJIOM IIPH
OCHOBaHMU o.. J[naroHais 60OKOBOM TpaHH, coAeprKaliell O0KOBYIO CTOPOHY TPEyrojJbHHKA,
HAKJIOHEHa K IJIOCKOCTH OCHOBaHMs oA yriaoM . Haiinute o0beM UUIMHApA, BHMCAHHOTO B
IpU3My.



Bapuaut B 2.
1. boxoBoe pebpo npaBUIBHOMN YETHIPEXYTOJIbHOM MUPaMUAbl paBHO | M HAKIIOHEHO K MJIOCKOCTH
OCHOBaHMs MUPaMUbI 0] yriioM o. Haiiaure 00beM nupamubl.
2. OcHoBaHue MPSIMOM MPU3MBI PABHOOEAPEHHBIN TPEYTOJILHUK ¢ OOKOBOI CTOPOHOI U yriioM
IIPU OCHOBaHMUU 0. J[naroHanb OOKOBOM I'paHH, COAEPIKaIIell OCHOBAHUE TPEYTOJIbHUKA,
o0pa3yer ¢ 60kOBEIM pebpom yria 3. Haligure 06beM MIMHIPA, BIIMCAHHOTO B IPU3MY.

OTBeTHI HA Bce 6 BADUAHTOB

Bapuant A;: Ne 1 —24 e, Ne2— ——m.
1 3J§
3
Bapuaur Ay Me 1 — ﬂ en?, Ne 2 — m; .
4 cos” O

Bapuant By: Ne 1 — 1152 em3, Ne 2 —

Bapuaut By Ne 1 - 864 om3, Ne 2 -
43 .

Bapuant By: No 1 — E! cos2osing, Ne2 -

Bapuant By Ne 1 — %Ia cos® asina, Ne 2 -

8a°

al*sin® a.cosa
—
7k’
3iga '

m31g20t -tgP
36
2mb’ sin’ ot
5 .

Konrpoabnas padora Ne 10. TEMA: Jnemenmot komounamopuxu

1 BapuaHT

2 BapuaHT

1. Haittu AU B,ANB,B\ 4 , ecnu
A=(-05),B=[26].

2.CKOTBKHMH CIIOCO0AMU MOYKHO COCTaBUTh
CIIUCOK M3 7 4eNloBeK?

3.CKOJIBKO pa3HbIX OTPE3KOB MOXKHO MPOBECTU
yepe3 6 Touek mpockoctu?

4. CKOTBKUMH CIIOCOOaMU MOKHO U3
U3KOTOPBIX OJUH — CTAPIINA?

5.3 9po3 u 6 repOep HATOCOCTaBUTH OYKET,
KOTOPBICOCTOUT U3 3 po3 u 2 repoep.
CKOJIBKO pa3HBIX OYKETOB MOKHO COCTaBUTH?
6. B monpa3nenenuu 5 cep:kaHToB U § cojjar.
CKOJILKHMH CITOCOOaMH MOKHOCOCTaBUTh
HapsJ U3 4 4elloBeK, B KOTOPOMOBIOBUIXOTSAObI
OJIMH CEepXKaHT?

7. Pa3noxuTh BhIpaKEHHE (2x — 3y)5 o
dopmyne 6mHOMa HproToHa.

1. Haittu AU B,ANB,A\ B , ecniu
A=[510]B=(0;8).

2.CKOJIBKUMH crioco0aMu MOXKHO u3 18
YeJI0BEK BbIOpaTh IBYX JEKYPHBIX C
OJIMHAKOBBIMH 00S3aHOCTSMU?

3. CKOIBKUMHU CIIOCOOAMH MO>KHO PacCTaBUTh
S KHMT pa3HbIX aBTOPOB Ha MOJKe?

4. B coctaB npoxoma BeiOpanu 10 mronei.
CKOJBKUMH cTIOCO0aMH CpeTr HUX
MO>KHOBBIOpAThIIpeIce1aTelIsl, 3aMECTH TeJs U
cexperaps’?

5.B B3Boze 30 conmar u 5 cep:kaHTOB.
CKOJBKUMH c1I0cO0aMU MOKHO COCTaBUTh
Hapsg u3 1 cepxanTa u 3 conpar?

6. 3 7 po3 u 8 repOepcoCTaBIIsSIIOT OYKET.
CKOJIBKMMH c1I0OCO0aMH MO’KHOCOCTABUTh
OyKeT u3 5 1IBETOB, B KOTOPOMECTbXOTSAOBI
oz1Ha po3a?

7. Pa3noxwuTh BRIpaXEHHE (5x -2 y)4 o
dbopmyne bmroma HeroToHa.

Kontposbnas padora Ne 11 TEMA: Jnemenmor mamemamuueckoil CmamucmuKku u meopuu

eepoamuocmeil

| BapuaHT

2 BapHaHT

1. B smuke 7 GenbIx mapoB, S YepHBIX, 3
cuHux. Hayrag BeiHMMaror 5 mapos . Haiitu
BEPOATHOCTHTOI0,4YTO CPEIN HUX 2 OelbIX, 2
YEepHBIX U 1 CUHMI.

2. B ssmuke 20 mapoB:12 6enbiX 1 8 YepHBIX.
Hayran 6epyrt 3 mapa. KakoBa BeposiTHOCTh
TOTO, YTO Cpeau HUX 2 mapa 0enbix?

1. B smuke 7 GenpIx mapoB, S 4epHBIX, 3
cunux. Hayran Beinumarot 6 mapos . Haiitu
BEPOSITHOCTHTOTO,UTO CpeId HUX 3 OembIx, 1
YEPHBIX U 2 CUHUH.

2. B simuke 20 mapoB:12 6enbiX 1 8 YepHBIX.
Hayran 6epyt 3 mapa. KakoBa BeposiTHOCTh
TOT0, YTO CPEAN HUX 2 IIapa YEPHBIX?




3. [IBa cTpenka CTpenstoT OJHOBPEMEHHO H 3. JIBa cTpenka CTpemsitoT OJHOBPEMEHHO
HE3aBUCUMO OJIMH OT JIpyroro. BeposTHOCTH MHE3aBUCHUMO OJIUH OT Apyroro. BepositTHoCcTh
MOMAJICHHS B 1IeJb MEepBbIM - 0,8, BTOPBIM - nonajeHus B 11eb nepBbiM - 0,8, BTopsM - 0,6.
0,6. HaiiTu BeposITHOCTH TOTO, YTO : HaiiTu BeposTHOCTH TOTO, UTO :

1) momaayroba 1) He monaayroba

2) XOTs OBl OJTMH TIOMAJCT B LIETh. 2) TOJNBKO OJIMH MOMNAJAET B LIEJIb.

4. lns Be10oopku 10; 7; 5; 4; 5; 6; 9. st BeIOOPKH 1; 2;2;9:9;7;5;2;2;9;9;2;2
5:7:7:3;10:7:4; 7 COCTaBUThYIOPSI0UCHHBIMBAPUAIITMOHHBIN
COCTaBUTBHYIOPSI0YCHHBIMBAPUAIIIOHHBIN psia, TaOIUITYCTaTHCTHYECKOTOPACTIPEICIICHHUS,
PA, TaOJIUIYCTaTUCTUIECKOTOPACTIPEICIICHUS, | HAWTHU [ICHTPAIbHBICTCH ICHITUH

HaWTH IEHTPATbHBICTCHICHIIUN U MTOCTPOUTHITOIUTOH YacTOT.
MOCTPOUTHIIOIUTOH YacTOT.

KoutpoabHnas padora Ne 12
«O0BbeM mapa u mwiomanb chepbi»
1 ypoBeHb CIOKHOCTH
Bapuanr 1
1. [dmametp mapa paBeH BbICOTE KOHYCa, 00pa3yroias KOTOPOTO COCTABIISAET C TNIOCKOCTHIO
ocHoBaHwus yrou 60°. Haliqute oTHOIIeHHE 00BEMOB KOHYCA U I1apa.
2. OO0bBeM mWIMHJIpa paBeH 967 cm®. ITinormams ero oceBoro cedyenns 48 cm?. Haiinure miomiain
chepsbl, OMMCAHHON OKOJIO IIMIMH/APA.
Bapuanr 2
1. B xoHyc, oceBoe cedeHre KOTOPOro €CTh IPaBUIIbHBIN TPEyrojibHUK, BliucaH map. Haiiaure
OTHONICHHE TUIOMIaAU chephl K TUIOMIAIu OOKOBOI MOBEPXHOCTH KOHYCA.
2. JlmameTp 1mapa paBeH BHICOTE IIMIIMHAPA, OCEBOE CEYCHHE KOTOPOTO €CTh KBaapart. Haaure
OTHOIIeHHE 00BEMOB 1Iapa U HUIUHIPA.
2 ypOBEHB CII0)KHOCTH
Bapuanr 1
1. Mennslit ky0, pedbpo kotoporo 10 cm, nepernasieH B map. Haliqute paguyc mapa.
2. Paguyc mapa paseH R. Onpenenute 00beM IapoOBOrO CEKTOPA, €CIH Jyra B OCEBOM CEYEHUU
cektopa paseH 90°.
3. Buemmnwmii quametp nosoro mapa 18 cM, TonumHa cteHok 3 cM. HaliTh 00beM CTeHOK.
Bapuanr 2
1. CauHuOBBI map, tuamerp kotoporo 20 cM, MeperiaBieH B MapUKy ¢ fuameTrpoM B 10 pa3
MeHbI1e. CKOJIBKO TAKUX HIAPUKOB MOJYYUIIOCH?
2. Pagmnyc mapa paseH R. Onpenenute 06beM IapoOBOro CEKTOPA, €CIH JIyra B €r0 OCEBOM
cedyeHuu paBHa 60°.
3. TloBepxHOCTH Iapa paBHa 22571 M2, OnpeaenuTe ero 00heM.

3 ypOBEHb CII0)KHOCTH
Bapuanr 1
1. O6bem mapa 400 cm®. Ha paauyce kak Ha AHaMeTpe IOCTpoeH Apyroit map. Haiimure o6bem
MaJIoro mapa.
2. Tlnomans moBepXHOCTH KyDOa paBHA IJIONIAIU TIOBEPXHOCTH mapa. Haiiiute oTHOIIEHNE
00BbeMOB Ky0a U m1apa.
3. JlmaroHaibHBIM CEYEHUEM IPSIMOYTOJIHHOTO TapalIeleluIie ia, BMUCAHHOTO B TIap, SBISETCS
KBajJpaT miomaaeio S. Haiiaure o6beM mapa.
4. Jluametp mapa paauyca 12 cM pasjaesneH Ha 3 4yacTH, JUTMHBI KOTOPBIX OTHOCATCS Kak 1 : 3 : 4.
Yepes TOUKM JeNeHUS TPOBEACHBI IUIOCKOCTH, NMEPIEeHANKYISIpHbIe tuameTpy. Haiinute o6bem
00pa30BaBIIETOCs IAPOBOI'O CJIOS.
Bapuanr 2
1. O6beM mapa paseH 15 cm®. Ha nmamerpe Kak Ha paguyce MOCTpoeH aApyroit map. Haiianre
00BeM OOJIBIIETO HIapa.



2. Ilnomaabs MOBEPXHOCTH MPSMOYTOJIBHOIO MapajulesienuIe/1a paBHa 1ol OBEPXHOCTH
nrapa. Haiimute oTHOMIEHHE 00BEMOB TIapaJuIeNIeUIe/Ia U Iapa, eciu pedpa
napasuiesienuIeia, UCXOoAsIMe U3 OJHOM BEPIIMHBI OTHOCITCS Kak 1 : 2 : 4.

3. I[I/IaFOHaJIBHBIM CCUCHUCM ITPSAMOYT'OJIbHOTO IMapaUICIICTIMIICIa, BIIMCAHHOI'O B 1Iap, ABJIACTCA
KkBazpat. Haliaure miom@anb 3Toro [uaroHaibHOIO CEUeHUs, €clii 00bEM I11apa paBeH V.

4. Jluametp mapa paguyca 9 cM pa3JelieH Ha 3 4acTu, AJIMHBI KOTOPBIX OTHOCATCS Kak 1 : 2 : 3.
Yepes TOUKH JeNIeHUs TPOBEEHBI IUIOCKOCTH, MEPIEHAUKYIsIpHbIe quameTpy. Halinute o0bem
IIApOBOTO CJIOA.

OtBeThl Ha 1 ypoBEHB CII0)KHOCTH
BapuaurI: 1)2:3; 2) 1007 cm’.
Bapuant II: 1)2:3; 2)2:3.

OTBeTbl Ha 2 YPOBEHB CIIOKHOCTH
Bapuasr I: 1) 10;’%1: oM, 2) %m@(z —2),3)~ 2148 o,

Bapuanr II: 1) 1000, 2) -;-uzé(z —+/3), 3) 562,57 on’.

OTBeThI Ha 3 YPOBEHB CIIOKHOCTH

3
Bapuanr I: 1) 50 o, 2) ok ‘/_" ,3)4v2 n S— .4 7139"

J’
W J’

Bapuanr II: 1) 120 cv’, 2) KB.€J., 4) 4147 e,

Kounrpoasnas padora Ne 12 no reomerpuu B 11 kiaacce ¢ orBeramu «O0bEMbI HWINHAPA, KOHYCA,
mapa»
K-3. Bapuanur 1
1. OceBoe ceueHne KOHyca — paBHOOEIPEHHBIN MPSIMOYTOJIbHBIN TPEYTroOJbHUK, IO/ b KOTOPOTO
pasHa 9 M2, Haitaute 06bEM KoHYyca.
2. Yemy paBeH 00BbEM IIAPOBOT0O CEKTOPA, €CIIU PATUYC OKPYKHOCTH OCHOBaHUS paBeH 60 cm, a
paauyc mapa 75 cm?
3. Yceu€HHBII KOHYC UMEET paJuychl OCHOBaHMH 4 cM 1 22 cM. UeMy paBeH pajnyc OCHOBAaHUS
PaBHOBEJIMKOIO €My HWJIMH/IPA, UMEIOLIEro C YCEUEHHBIM KOHYCOM OJMHAKOBYIO BBICOTY?
K-3. Bapuanr 2
1. OOGpa3yroias KoHyca paBHa |, a amiHa okpykHOCTH ocHOBaHus paBHa C. Haiinute 00bEM KoHycCa.
2. JlBa paBHBIX IIapa PacroIOKEHbI TaK, YTO LIEHTP OJHOTO JEKUT Ha MOBEPXHOCTH apyroro. Kak
OTHOCHUTCSI 00BEM 00IIIel YacTh mapoB K 00bEMY OJTHOTO mIapa?
3. Ilnomanas oceBoro ceueHus: yCeu€HHOI0 KOHyca paBHA pa3HOCTH IUIOIIAAEeH OCHOBAHUH, a PauyChl
ocHoBaHu#l paBHbI R u r. Haiinure 00b€M KoHYyCa.
K-3. Bapuanr 3
1. PaBHOCTOpOHHMIA TPEYTONIBHUK BpAILla€TCsl BOKPYT CBOEH cTopoHb! a. Haliqute 00bEM
MIOJIyYEHHOTO T€Jla BPaLECHUS.
2. Kakyro gacte 00b€Ma mapa cocTaBisieT 00BEM IapOBOTO CErMEHTa, Y KOTOPOTO BHICOTA
cocrasiuseT 0,1 nuamerpa mapa, pasHoro 20 cm?
3. Pammycel ocHOBaHUI yceu€HHOTO KOHYca paBHBI 10 M 1 6 M, oOpasyromas COCTaBIsET C
IUIOCKOCTBIO0 OCHOBaHUs yroi 45°. Haiinure o0bEM KoHYCa.



K-3. Bapuanr 4
1. TIpsMOYronbHBIM TPEYroJbHUK C KATETAMHU a U b BpalaeTcst BOKpYTr TUIoTeny3sl. Haiiaure 00bpém
MIOJIyYEHHOTO TeJIa BPaICHUSI.
2. Ilnockocts, MepHeHUKYISPHAS TUAMETPy IIapa, ASTUT JUaMeTp Ha OTPE3KH, paBHbIE 3 ¢cM 1 9 cM.
Hatimure 06b6M mapa.
3. PaBHOOenpeHHas Tpamemys BpamaeTcs BOKpYT ocu cummerpun. Halinure 00bEM MOITy4eHHOTO
TeJla, €CIM OCHOBaHMs Tpaleluu paBHbl 6 M 1 12 M, a G0KOBasi CTOpOHA paBHA 5 M.
OTBETbI HA KOHTPOJIBHYIO PABOTY
P— o
B—1 1. 9 w3,
2. 112,51 cm® mam 4501 em?,
3. 14 cm.
SO PR rerre:
‘53 .
. 5 :16.
1!2 3 3
S @E-r)
B—3 na®
1- To
2, 0,028.
98 3
3. 3 M-
B—4 1 na®b?
’ 3Ja%+ b ’
2. 288n cm®
3. 84rx M°

KountpoabsHas padora Nel3 TEMA: Ypaguenus u nepasencmea c 08yms nepemeHHbIMu
(6a30BBIif ypOBEHB)

«Ypasnenus u nepagencmea c 06yma nepemeHHbIMU»
1 BapuanT

1) HaiiTi MHOXXECTBO TOYEK KOOPIMHATHOM [IOCKOCTH, YIOBJICTBOPSIOIINX YPABHEHHIO: a)

x—p+2=0, 6) (x+4f +(y—1) =9.

2) HaiiTu MHOXECTBO TOYEK KOOPIMHATHOM IIOCKOCTH, YIOBICTBOPSIFOLINX HEPABEHCTBY: )

2x+y—-1<0, 6) x* +(y—2) <4.

3) I/I306paBI/ITB Ha KOOpHHHaTHOﬁ IJIOCKOCTU MHOXKECTBO TOYUCK, KOOPANHATBI KOTOPBIX

2x—y+42>0,
YJIOBJIETBOPSIOT CUCTEME HepaBeHCTB: ¢ 9) — 2x —4 >0,
y+2x-8<0.

KonTpoabHas padora no anredpe u Hayajaam anajan3a Nel3(6a30Bbli ypoBEHB)

«Ypasnenus u nepagencmea c 08yma nepemeHHvIMU»
2 BapuaHT

HaiiT MHOXXECTBO TOUEK KOOpL[HH&THOfI IIJIOCKOCTH, YAOBJICTBOPAIONIUX YPABHCHHUIO! a)

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



Haiit MHOXECTBO TOUEK KOOPAMHATHOM INTIOCKOCTH, YIOBJICTBOPSIOIINX HEPABEHCTBY: a)
2 2
x—2y+3>0, 6)(x+3) +y*>1.
N300pa3uTh Ha KOOPJMHATHOM TNIOCKOCTH MHOKECTBO TOYEK, KOOPIUHATHI KOTOPBIX YIOBIECTBOPSIOT

2y +3x >0,
cucteMe HepaBeHcTB: 13) — X —11<0,

4x -y —-11<0.

KonTpoabHasi padora no anredpe n Hauyajgam anajausa Nel3(npodunbHblil ypoBeHb)

«Ypasnenus u nepagencmea c 08yma nepemeHHbIMU»
1 BapuanT

1)
2)

3)

4)

HaiiTn MHOKECTBO TOYEK KOOPAMHATHOM IUIOCKOCTH, YJOBJIETBOPSAIOIINX YPABHEHUIO
x’+4y* —6x+20y+25=0.
Haiitn MHO€CTBO TOYEK KOOPAUHATHOM INIOCKOCTH, YAOBJIETBOPAIOIINX HEPABEHCTBY
‘x +Zu + ‘ y‘ <2.
Haiitu ruiomanes ¢purypsl, 3a1aHHON Ha KOOPAMHATHON IUIOCKOCTH CUCTEMOW HEPABEHCTB
x? +y* <4,
(x+y+2)(y—x+2)20.
‘x‘ + Z‘y‘ + ‘Zx — Sy‘ =12,
(ton.) Haiitu Bce 3HaueHus a, NpU KOTOPHIX CUCTEMA YpaBHEHUN ) ,
X +y =a

HMCCT POBHO JIBA PCHICHUS.

KonTpoabHasi padora no anredpe u Hauyajaam anaiausa Nel3(npodunbHblil ypoBeHb)

«Ypasenenus u nepagencmea c 06yma nepemeHHbIMU»
2 BapuaHT

1)
2)

3)

4)

Haiitn MHO€CTBO TOYEK KOOPAMHATHOM IIOCKOCTH, YOBJIETBOPSAIOIINX YPABHEHUIO
9x* +y® —12x+4y—-8=0.
Haiitn MHO€CTBO TOUEK KOOPAMHATHOM INIOCKOCTH, YIOBJIETBOPSIOIINX HEPABEHCTBY
‘x‘ + ‘ y —Zu <2.
Haiitu muiomane ¢purypsl, 3a1aHHON Ha KOOPAMHATHON TUIOCKOCTH CUCTEMOW HEPABEHCTB
2
(x + 1) + y <4,
(y+x—1)(y—x+l)§ 0.
S‘x‘ + ‘y‘ + ‘x + Sy‘ =11,
(mom.) Haiitu Bce 3HaueHUs a, IPU KOTOPBIX CUCTEMA YpaBHEHUH , , uMeeT
xX"+y =a

POBHO JIBa pEIIEHHUS.



IIpomeskyTOoUHAs aTTecTAUMS
Hucmpykyus no eplnoaHeHuio padomol

Ha evinonnenue pabomsi no mamemamuxe omeooumcs 40-45 munym (1 ypok).

Paboma cocmoum u3z 10 3a0anuii. Ilpu evinonnenuu 3a0anuii. HA0o YKa3vléams MojibKO OMEenibl,
KOMOopble 3anUCbIBAIOMCS 8 8UOe YUCIA UTU NOCIe008AMeNbHOCU YUPP, Npu SMOM eOUHUYbL USMepeHUs
VKA3b18aMb He HYHCHO.

Ecnu 6vina oonywena owubka npu evlbope omeema uiu 3aNUCAH HEBEPHBIL OMmMeem, Mo HAO0O

3auepKHyms OuwUOOYHbIL OMmeem U 3anucamsv gepHulll omeem. Ilpu 3mom 6ce HeoOX0OUMble BbIYUCTICHUS U
npeoobpazosanusi NPOBOOAMCs 8 uepHoBuKe. YepHOoBUKU He NPOBEePAIOMCA.

Ipasunvnviti omeem 3adanuii (1-9) oyenusaemcs ¢ 1 d6ann, 3a0anue 10 6 2 banna. bannvl,
NOJLYYEeHHbLE 8AMU 34 8Ce BLINOJHEHHbIE 3a0aHusl, cymmupyromes. [locmapaiimecs 8binoIHUMb KAK MONCHO
Oonbute 3a0anutl U HaAbpamv KaxK MONCHO 6obuLe OANI08.

Kenaem ycnexa!

BAPUAHT 1

. 4 1
Haitnure 3HaueHne BbIpaKEHUS: (; -3 E) -9

OrtBerT:

MarasuH 3aKyraeTr [BETOYHBIE TOPIIKHY 110 onToBoM 1ieHe 120 py0Oiieit 3a mTyKy ¥ IpOJIaeT ¢ HAlleHKOM
20%. Kakoe HanOobIlIee 9YMCI0 TAKUX TOPITKOB MOKHO KYIHTH B 3ToM Marasuue Ha 1000 py6:eit?

OrtBer:

HaiiuTe 3Hauenue Boipakenus: (4-10%)3-(3-1075)
Otsert:

@ Yro0Obl epeBecTH 3HaUeHHE Temiieparypsl o ikane [enbeus (t°C) B mikany ®apenreiita (t°F),
nosb3yroTes popmynoit F = 1,8C + 32, rne C — rpanycsl Llenscus, F— rpagycer @apenreiita. Kakas
Temneparypa no mkane dapenreiita coorBercTByeT (12°) mo mkane Lenbcus?

OrtBerT:

Bremucnuts: 6 - cos 2a, ecnu cosa = 0,4

OTBerT:
B nome, B xotopom xkuBET Jlena, onuH noabesn. Ha kaxxaom staxke 1o 1eBsATh KBapTUp. JIeHa )KUBET B
kBaptupe 50. Ha kakom staxke xuBér Jlena?

OTtBeT:

Pemmre ypaBuenue: log, (5 — x) = 2

OTtBeT:

Ha PUCYHKE KUPHBIMU TOYKAaMHU MTOKa3aH Kypc JIoiapa, ycTaHoBiIeHHbIH LlenTpodankom PD, Bo Bce pa-
6oune mHu B (eBpane 2006 roga. [To ropu3oHTaIM yKa3bIBAIOTCS YMCIa MECAIa, MO0 BEPTUKAIN — I[€HA
nosuiapa B pyossx. s HarmsJHOCTH KUPHbIE TOYKU Ha PUCYHKE COEAMHEHBI JIMHueH. OnpenenuTe mno pu-



CYHKY Pa3HOCTh MEXAy HauOOJBIINM M HAaMMEHBIIMM KypCOM JoiIapa 3a yka3aHHBIH mepuoa. OTBer
naiite B pyOIIsx.
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OrtBer:

@ Ha pucynke nzobpaxén rpapuk pyaxmuu ¥ = f(x) u kacarenshas k HEMY

B TOuKe ¢ abcuuccoil 0. Haliagure 3HaueHne npon3BoAHON (HYHKIIUN

f(x) B Touke *o.

M

OrtBerT:

. T
a) Pemte ypaBHeHI/Ie\/E COSZx = Sln (x — E)
3
6) Vkaxute KOPHH OTOT'0 YpaBHCHUA, IPUHAIJICKAITUEC OTPE3KY [— 7; —71']



BAPHUAHT 2

. 5 3
Haiinute 3HaueHne BhIpaKeHUS: (1 A + E) -2

Ortser:

MarasuH 3akymnaeT [[BeTOYHbIe ropIiKy 1o ontoBoi 1eHe 130 py0Oreii 3a ITyKy ¥ MpoJaeT ¢ HallEHKOH
30%. Kakoe HanboibIee 4MCiI0 TAKUX TOPIITKOB MOYKHO KYITUTh B 3TOM Marasuse Ha 1500 py0ieii?
OtBer:

Haiinure 3nauenue Beipaxkenus: (5-1072)3 - (2-107)
Ortser:

@ YroObl epeBecTH 3HaYCHHE TemIieparypsl 1o mmkane Leascus (t°C) B mkany dapenreiita (1°F),
none3ytores hopmyioit F = 1,8C + 32, rne C — rpaaycsl Llenbcus, F— rpamycer ®@apenreiita. Kakas
Temrneparypa no mkane dapenreiita coorBercTByeT (—7°) mo mkane Lenbcus?

OrtBerT:

Breruncnuts: 18- cos2a, ecimu cosa = 0,7

OrtBer:

B nome, B kotopoMm xuBétr Pens, onuH noabe3a. Ha kaxaom sraxe 1o oJMHHAAUATh KBapTHp. Deast
JKUBET B kBapTupe 59. Ha xakom staxe KuBeET Dens?

OrtBerT:

Pemmre ypaBuenue: logs(2 —x) = 1

Ortser:

Ha PHUCYHKE JKUPHBIMHM TOYKAMH TOKa3aHa I[€Ha 0JIOBa HA MOMEHT 3aKpBITUSI OUPKEBBIX TOPrOB BO
Bce paboune 1HU ¢ 14 no 28 urons 2008 roxa. Ilo ropu3oHTanu yka3plBaroTCs YKMcia Mecsla, o BepTHKa-
JIM — 11eHa TOHHBI 0J10Ba B Joiapax CHIA. J{ns HarasaHOCTH KUPHBIE TOUYKU HAa PUCYHKE COEIMHEHBI JIH-
Huel. Onpeaenure o pUCYHKY Pa3HOCTh MEX/ly HauOOoJIbIIeH 1 HauMeHbIIIEeH IIeHOHM 0J10Ba Ha MOMEHT 3a-
KPBITHS TOPTOB B yKa3aHHbIN nepuon (B nomnapax CLLIA 3a ToHHYy).
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OrtBerT:

Ha pucyHke n300paxéH rpaduk pyHkmum ¥ = f(x) u kacarenbuas x HEMY
B TOUKe ¢ abcuuccoit 0. Haiinnre 3HaueHne Npon3BOIHON (DYHKIIMU
f(x) B Touke Yo.

LUy

Ortser:
a) Pemmre ypaHeHne2 cos’x = v/3sin (%ﬂ - x)

T
0) YKkaxuTe KOPHHU 3TOr0 YpaBHEHUs, IPUHAUIEKAIIE OTPE3KY [— > n]




HTorosasi KOHTpoOJIbHAA padoTa
Hucmpykyus no eplnoaHeHuio padomol

Ha evinonnenue pabomsi no mamemamuxe omeooumcs 40-45 munym (1 ypok).

Paboma cocmoum u3z 10 3a0anuii. Ilpu evinonnenuu 3a0anuii. HA0o YKa3vléams MojibKO OMEenibl,
KOMOopble 3anUCbIBAIOMCS 8 8UOe YUCIA UTU NOCIe008AMeNbHOCU YUPP, Npu SMOM eOUHUYbL USMepeHUs
VKA3b18aMb He HYHCHO.

Ecnu 6vina oonywena owubka npu evlbope omeema uiu 3aNUCAH HEBEPHBIL OmMeem, Mo HA0o

3auepKHyms ouwUOOUHbIL Omeem U 3anucamov eepHulil omeem. Ilpu s3mom 6ce HeoOX0OUMble GbIYUCTICHUS U
npeoobpazosanusi NPOBOOAMCs 8 uepHoBuKe. YepHOoBUKU He NPOBEePAIOMCA.

Ipasunvnviti omeem 3aoanuii (1-9) oyenusaemcs ¢ 1 d6ann, 3a0anue 10 6 2 6arna. Bannwl,
NOJLYYEHHbLE 8AMU 34 8Ce BbINOIHEHHbLE 3a0aHust, cymmupyromes. [locmapaimecs 8binoIHUMb KAK MONCHO
Oonbute 3a0anutl U HaAbpamv KaxK MONCHO 6obuLe OANI08.

Kenaem ycnexa!

BAPHUAHT 1

. 1 3
Haitnure 3HaueHue BhIpaXKeHUsI (E -2 Z) - 26

OrtBerT:

Marasus 3aKynaeT 1BETOYHBIE TOPIIKU MO onTOBOMU 1ieHe 90 pyOJeit 3a MITyKy U MPOJAeT ¢ HAIlEHKOU
20%. Kakoe HanOobIIee YUCI0 TAKUX TOPITKOB MOKHO KYIHTh B 3ToM MarasuHe Ha 1100 py6eit?

OrtBer:

Haiinure 3Hauenune peipaxkenus: (8 - 102)% - (3-1072)
Otsert:

@ Yro0Obl epeBecTH 3HaUeHHE Temiieparypsl o ikane [enbeus (t°C) B mikany ®apenreiita (t°F),
nosb3yroTes popmynoit F = 1,8C + 32, rne C — rpanycsl Llenscus, F— rpagycer @apenreiita. Kakas
Temneparypa no mkaie dapenreiita coorercTByeT (67°) mo mkane Lenbcus?

OrtBer:
Brrancnuts: 4 -cos2a,ecnu sina = —0,3

Ortser:

B nome, B kotopom xuBET Urops, oauu noases3a. Ha kaxaoM staxe 1o Bocemb KBapTup. Mropb :KUBET
B kBapTupe 69. Ha kakom 3taxe xuBér Urops?

OrtBer:

Pemmre ypaBuenue: log;(—2 — x) = 2

OrtBer:

Ha PUCYHKE KUPHBIMH TOYKAMH IMOKa3aHa I1eHa 30JI0Ta HA MOMEHT 3aKPBITUsI OUPKEBBIX TOPTOB BO BCE

paboune quM ¢ 5 mo 28 mapra 1996 roxa. [1o ropuzoHTanu yKa3pIBAIOTCS YHCIA MECSIA, 0 BEPTUKATH —
1IeHa yHIMH 3070Ta B qosutapax CIHIA. Jig HarmsaIHOCTH KUPHBIE TOYKU HA PUCYHKE COCTMHEHBI JINHUEH.
Onpenenure Mo pUCYHKY Pa3HOCTh MEXKIYy HAMOOIbIIEH 1 HAMMEHBIIIEH 1IEHOH 30J10Ta HA MOMEHT 3aKphI-

THS TOPTOB B yKa3aHHBIN nepuoy (B nosutapax CIIA 3a yHimo).
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Ortser:

9]Ha pucynke nzoGpaxén rpadux pyrxuun y=f(X) u kacaTenbHas K HeMy B Touke ¢ abenuccoii Xo. Hailau-
Te 3HAUCHHE NPOM3BOAHOH pynKunu f(X) B ToUKeE Xo.
y

Ortser:

a) Pemmre ypasuenneyv2 cos? x = sin (g + x)

7
0) YKakuTe KOpHU 3TOr0 ypaBHEHUS, IPUHAAJIEKAIUE OTPE3KY [— > —27‘[]

BAPUAHT 2
. 5 1
Haiinnre 3HaueHNe BeIpaKeHUs (g +1 E) 24

OrtBer:

MarasuH 3aKymnaeT 1[BETOYHbIC TOPIIKH 1O onToBoi 1ieHe 100 pyOmeit 3a MTyKy ¥ IPOIaeT C HAIEHKOU
30%. Kakoe HanbosplIee YUCI0 TAKUX FOPIIKOB MOXKHO KYNUTh B 3TOM Marazune Ha 1200 pyOeii?
Ortger:

Haiinure 3Hauenue peipaxkenus: (2-1072)% - (14-10%)
Otser:




@ YroObl mepeBecTr 3HaueHHE Temmeparypsl o mkaie Hemnscust (t°C) B mkany @apenreiira (t°F),
nosb3ytores popmynoit F = 1,8C + 32, rae C — rpaaycsl Llenbcus, F— rpanycsr ®apenreiita. Kakas
Temreparypa no mkane dapenreiita coorsercTByeT (-3°) mo mxkane Llenbcus?

OtBerT:

Beramncantes: —13 - cos2a, eciiu sina = —0,2

Ortser:

B nome, B koTopoMm xuBet OEnop, oauH noabe3. Ha kaxmom sTaxe mo miectb kBaptup. Urops sxuser
B kBaptupe 47. Ha xakom staxe xuset OEqop?

OtBerT:

Pemmre ypaBuenue: log,(—1 —x) =1

OrtBerT:

Ha PUCYHKE >KUPHBIMM TOUYKAaMH [IOKa3aHa LieHa najuiaaus, ycraHosieHHas Llentpodankom PO Bo Bce
pabouue nuHu B okTsA0pe 2008 roma. Ilo ropu3oHTanu ykas3bpIBalOTCS YKCIIa MECAIa, 10 BEPTHUKAIU —
IICHa nauiaaus B pY6JI$IX 3a rpaMM. I[JI?I HariIaAHOCTHU XUPHBIC TOYKH HAa PUCYHKE COCAMHCHBI JINHHEH.
Omnpenenure Mo PUCYHKY PA3HOCTh MEXIYy HAaUOOJbIICH U HAMMEHbIIEH IEHON NMayaaus 3a yKa3aHHbIN
nepuoj. OTBeT jaiite B pyOiIsix 3a rpamm.
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OTtBeT:

a pHUCyHKe n300paxéH rpaduk pyHkuuu ¥ = F(x) 1 kacarenpHas k HEMY
B TOUKe ¢ abcuuccoit 0. Haiinure 3HaueHne npon3BoIHON (yHKIIMN
f(x) B Touke ¥o.



OrtBerT:

[10Ja) Pemnre ypasuenue? sin? (g — x) = —V/3cosx
31

0) YKaxuTe KOPHHU 3TOTO ypaBHEHUSI, TPUHAIIICKAIINE OTPE3KY [—37‘[; ey



KoutpoJabHas padora no ajredope u HayajgaMm aHanausza Ned
«IIpouzeoonasn pynxkyuu» (6a30BbIi yPOBEHB)
1 BapuanT

6
1) Haiitu npoussoanyio gpynkuun: 1) f (X): 3x* — is , 2) ()= (g + 7j ,
X

3) f(x)=e*-cosx, 4) f(x):lln—x.

2) Haiitn snauenne npoussoznoil pynkumu Y = f(X) BTouxe X,, ecnu f(X) =1-63/x, x, =8.
3) CocraButh ypaBHeHHe KacaTenbHoil k rpaduky dynxmmu T (X) =SIN X —3X+2 B Touke
X, =0.
X+1
X* +3

4) HaiiTi 3Ha4eHHs X, TP KOTOPHIX 3HAUEeHHs Npou3BoaHoi Gpynkmun f (X) =

IOJIOXKUTEIBHBI.
o 3 2
5) Haiiti Touku rpadpuka GyHKIUH f (X) =X~ —3X" B KOTOpHIX KacaTelbHas K HeMy

mapajuicjibHa OCHU a6CI_[I/ICC.

KoutpoabHas padora no ajredope u HayajgaMm aHajauza Ned
«Ilpouzeoonan pynkyuu»  (6a30BbII YPOBEHB)
2 BapHaHT

1) Haiitu npoussoguyto Gpynxruu: 1) f (X) =2x° — % , 2) fT(x)= (4 — 3)6)7 ,

3) f(x)=¢" -sinx, 4) f(x):%.

. . 1
2) Haiitu 3nauenue npoussoznnoit pynxuu Y = f(X) B r1ouxe X,, ecmu f(X)=2— T, X, =—.
X

3) CocraBuTh ypaBHEHHE KacaTelbHOH K rpaduKy GpyHKIUH f (X) =4X—-C0SX+1 BTOUKE
X, =0.
1-X

x> +8

4) HaiiTi 3Ha4eHHs X, IPH KOTOPHIX 3HAUEHHs Mpou3BoaHoi pyrkmun f (X) =

OTPULIATEIBHBI.
) 3 2
5) Haittu Touku rpaduka ¢pyukmuu T (X) = X* + 3X° B KOTOpHIX KacaTenbHas K HEMY
napaesbHa OcH abcuucc.

KonTpoabHasi padora no anredpe u Hauyajaam anajau3za Ned
«Ilpouzeoonas pynkyuuy»  (popUILHBIN YPOBEHB)
1 BapuanT

9
1) Haiitu npoussoanyto pyukruu: 1) f (X) = % - 3W . 2) F(x)= (g + 5) ,
X

3) f(x)=¢€*-sinx, 4) f(x):%.



2) HaiiTi 3Ha4YeHHE POU3BOAHON PYHKIMU Y = f (X) B TOYKE X, ECIIH f (X) = |Og2 (X2 + 3),
X, =1.

3) CocraButs ypaBHeHHe KacaTenbHoil k rpaduky dynxmmu T (X) =SIN X —3X+2 B Touke
X, =7 .

4) Haiity 3Ha4eHUs X, TIPH KOTOPHIX 3HauYeHHUs npousBoanoit Gpynkimuu f (X) = e*x”’
HIOJIO)KUTEIIBHBI.

5) Haiitu Touku rpadguka pyukuun  f(X) =~+/5X+1 B koTOpHIX KacaTenbHas K HEMY UMEET
3a7aHHBIA yriioBoi kosddurment K = 5 :
6) Haiitu Bce 3Hauenus a, npu kotopbix HepasenctBo f (X) >0 He umeer meficTBUTETBHBIX

a
pemennii, ecmm | (X)z §X3 +2x> —X+5.

KonTpoabHasi padora nmo ajiredpe u Hayajaam anaiausa Ned
«Ilpou3eoonas pynkyuuy»  (popUILHBIN YPOBEHB)
2 BapuaHT

10
1) Haittu npoussoanyio ¢pyaxmuu: 1) f (X) =2/x* - %, 2) f(x)= (g + l3j ,
X

3) f(x)=¢€"-cosx, 4) f(x):lln—x.

2) Haiitu 3nauenue npoussonnoit pynxuu Y = f(X) B r1ouxe X, ecmu f(X) = 3¢, X, =1.

3) CocraButs ypaBHeHHe KacaTenbHoit k rpaduky dyrxmun T (X) =4X —COSX+1 B Touke

o o 2A—
4) Haiitu 3Ha4YeHUsT X, IPU KOTOPBIX 3HAYCHHUS MPOU3BOTHON (PYHKIINU f (X) =Xe’”"
OTpHULIATEIbHEI.

5) Haiitu Toukn rpapuka pyrkuun  f(X) =+/3X+1 B KOTOpBIX KacaTenbHas K HEMY UMEET
3aJaHHKIH YTI0BO#H Kodhdumuent K = g .

6) Haiitu Bce 3HaueHus a, npu kotophix HepasenctBo | (X) >0 ue umeer neiicTBuTENBHBIX

a—4
peleHui, ecru f(X)zTX3 + X2 —=x—-4.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

KoutpoJsbHas padora no ajredope u Hayajgam aHaiauza Ne/
«HccenenoBanue PyHKIUHMHU C IOMOUIBIO IPOU3BOTHON»
1 BapuanT

1) Haiitu sxcrpemymst dynkumn: a) f(X)=X° —2x* +x+3, 6) f (X)z ex(5x — 3).
2) Haiitu neTepBansl Bospactanus u yossanus Gyukmun  f (X) = X° — 2X2 + X + 3,
3) Hocrpouts rpadux ¢pyuxuun  f (X) = X° —2X* + X + 3.



4) Haiitn Haubonbinee u HanMenbiee 3Hauenus pynkmun  f (X) = X*—2x* +x+3 Ha

3
0;:—|.
0Tpe31<e[ 2}

5) B npsMoyroyibHbIN TPEYroJIbHUK C KATETAMH 5 CM M 8 CM BITIMCAH UMEIOIINI ¢ HUM OOIIHIA yroJ
IpSAMOYTOJIbHUK HanOoubIiel miomaau. Halty niomaae npsMoyrojibHUKa.

KountpoabHas padora no ajaredope n Hayajgam aHanauza Ne/
«HcenenoBanue PyHKIHMHU ¢ TOMOIIBIO IPOU3BOTHON»
2 BapuaHT

1) Haiitu sxcrpemyms dynkmun: a) f(X)=Xx> —x* —x+2, 6) f(X)= (8 - 7x)ex .
2) Haiitn unTepBanbl Bospactanus u yobsanus pynkmun f (X) = X} —x*—Xx+2.
3) Moctpouts rpadux Gynxiuu  f (X) = X} —x*—x+2.

4) Haiitu HanbosbIlIee U HAMMEHbBIIIEE 3HAYCHUS (DYHKIIUU f (X) =X’ —X*=X+2 Ha OTpE3Ke

]

5) Haiiti HarnOOJIBIIYIO IJIOMIAAbL poMOa, CyMMa JUTHH JMaroHajieil KoToporo paBua 12 cMm..

KoutpoJabHas pa6ora no ajreope u Havyajam aHajau3a Ne8
«Ilepsooopaznany»
1 BapuanT

1) Jlokasats, uto ¢pynkuus F(x) =3x +sinx — e”* seisercs epBo0Opa3HON PYHKIIMU
f (X) =3+ COSX — 26 na Bceit uMCITOBOI OCH.

2) Haiitu nepsoo6pasnyio F(X) dyaxmun f(X) = 2\/; , TpaduK KOTOPOIl MPOXOJUT Yepe3 TOUKY

7
Al 0;— |.
8
3) Bbruucauth mwionaap GUrypel, OrpaHHYCHHOMN JTHHHSIMHE:

a) Y=3X—X*, X=1, X=2 nocsio Ox;
6) y=x’—4x+3, y=x"-12x+35u y=8.

KontpoabHasi padora no anredpe u Hayajaam anajau3za Ne8
«llepsooopaznany»
2 BapuaHT

1) JloxasaTs, uto ¢pynkuus F(x) = e¥ +COSX + X sBisercs nepBooOpazHoi GyHKITMN

f (x) =3e™ —sinx +1 na Bceit uncoBoii oc.



2) Haiitu nepsoobpasuyro F(X) pynxmmn f (X) = ~3Vx, rpaduK KOTOPOM HPOXOAUT YePe3 TOUKY

A 0;E
4

3) Berumcauts miomaas GUrypsl, OorpaHUueHHON JTMHUSMU:

T
a) y=C0SX , X=0, X=— uoceio Ox;

KontposbHas padora no ajredope u Hayajsam aHaausa Nel0
«Komounamopuxa»
1 BapuanT

1) Haiitu P—170 +C;.
AQ

2) CKOJBbKUMH CII0cO0aMu U3 yuciia 15 yyamuxcs Kiiacca MOYKHO BBIOpaTh KyJIbTOpra M KasHaues ?

3) CKOJIBKO pa3IMyYHBIX [IECTU3HAYHBIX YHUCE] MOXKHO 3aIMCaTh C TOMOINbLI0 1udp 2, 3,4, 5, 6,7
TaKUM CIIOCOOOM, YTOOBI Bce UG PHI B YUCIaX ObUIH PA3INIHbI?

4) 3anmcaTb pasjiokKeHue OUHOMA (2 - x)S.

5) CKoJIbKO CYIIECTBYET Pa3IUYHBIX KOIOB, COCTOSIIUX M3 JBY3HAYHOIO YUCIIA, IU(PPHI KOTOPOTO
BeIOUpatorcs u3 mudp 1, 2, 3, U cieayromero 3a HUM TPEXOYKBEHHOTO CIIOBA, OYKBBI KOTOPOTO
BBIOMpAIOTCs U3 TIacHbIX OykB pycckoro andasuta? (L{udpsl u OyKBHI B KOJIe HE TOBTOPSIFOTCSL. )

KonTposbHas padora nmo aaredope u Havajgam aHaiauza Nel0
«Kombounamopuxa»
2 BApUAHT
A13
0

1) Haiitu P, + F
9
2) CKONbKUMH CcrIoco0amMul 7 AeTel sCebHOM IPYIIIBI MOYKHO PACCaUTh HA 7 CTYIbSIX.
3) CkoJIbKUMH CIIOCOOaMHU MOYKHO COCTABUTh HAOOp M3 5 KapaHjaaliei, BRIOHpasi UX U3 8 MMEIOIIUXCs
KapaHJaleil BOCbMU Pa3IMYHBIX [[BETOB?

4) 3anmcarb pa3ioxeHne OUHOMa (a — 1)6 .

5) Iludp ceiida obpasyercs u3 nByx uncen. [lepoe, ABy3Ha4HOE YUCIO, 0Opasyercs u3 mudp 1, 2, 3,
4. Bropoe Tpex3HauHOe 9uCIio, oopasyercs u3z uudp 6, 7, 8 u 9 . CKoIbKO pa3auvHbIX MHPPOB
MOYKHO UCIIOJIb30BaTh B TaKOM ceiide?

KoutpoabHas padora no ajaredpe u Hayajgam ananausza Nell
«Bepoamnocmu codovimuiin
1 BapuanT
1) BpocatoT 2 urpanpHbIX KyOuka — 00bII0i 1 ManeHbkuil. KakoBa BepoSTHOCTH TOTO, 4TO: 1) Ha
000MX KyOHMKax MOSBATCS YEThIpE OUKa; 2) Ha OOJBIIOM KyOUKe MOSBUTCA 2 OYKa, a Ha
MaJIEHBKOM — YETHOE YHCIIO OYKOB?
2) B kopoOke sexar 3 uepHbIX, 2 0enbIxX u 4 KpacHbIX Mapa. CiiydaiiHbIM 00pa3oM BBIHUMACTCS
onuH map. KakoBa BeposSTHOCTB TOTO, YTO 3TO WM OEJIbIN, MM KpacHBIH 1map?

19

3) BeposiTHOCTH MOMaAaHMs 10 MUILCHHA CTPEIIKOM paBHA —0 . KakoBa BeposSTHOCTB:

1 )HeTonaganys 1Mo MUIIICHU TIPU OJHOM BBICTpee? 2) oma aHusl 0 MUIIIEHU B KaKJIOM U3



JIBYX TTOCIIEIOBATEILHBIX BRICTPENIOB? 3) MOMAaHus IPU TIEPBOM U TIPOMAaxe — IIPH BTOPOM
BhICTpEIie?

4) B kopoOke nexat 4 Oenbix U 3 4epHbIX Irapa. Hayran BeinumaroT aBa mapa. Kakosa
BEPOSITHOCTH TOTO, YTO BHIHYTHI OCJIBIN M YEpHBIN IIaAPhI?

5) B Base cTosT 5 rBO3MK U 6 HapiuuccoB. KakoBa BEpOSITHOCT TOTO, YTO CPEIIU TPEX CITydaiHbIM
00pa30oM BBIHYTHIX IIBETKOB OKa)XeTcsl, M0 KpaliHel Mepe, 0J{Ha TBO3IuKa?

KontpoJsbHas padora nmo ajaredpe u Hayajgam aHaiausza Nell

«Bepoamnocmu codvtmuity
2 BapuaHT

1)

2)

3)

4)

5)

Bpocatot 2 urpanpHbIX KyOrKa — 00JIbII0M U MajieHbKkUil. KakoBa BEpOSATHOCTH TOTO, uTO: 1) Ha
000MX KyOHMKax MOSBSTCS MSATh OYKOB; 2) Ha MaJICHPKOM KyOHKe MOSIBUTCSI KPaTHOE 3 YHCIIO OYKOB,
a Ha 0OJIBLIIOM — 5 OYKOB?

B kopoOke nexat 3 uepHbIX, 2 6enbIX U 4 KpacHbIX mapa. CirydaifHpIM 00pa3oM BEIHUMAETCS OIUH
nrap. KakoBa BEposSITHOCTh TOTO, YTO 3TO WJIHM YEPHBIH, UM KPACHBIH map?

BeposiTHOCTE TONIaAaHMs 110 MUILIEHU CTPEIKOM paBHA 14 Kakosa BEPOATHOCTB: 1)HenonagaHus

15
10 MULIEHH NIPU OJJHOM BBICTpee? 2) MonajaHus 0 MULIEHHU B KaXKJIOM U3 JIBYX
II0CJIEI0BATENNbHBIX BBICTPEI0B? 3) MonajaHus MpH MEPBOM U IIpoMaxe — IIpU BTOPOM BeIcTpee?
B kopoOke nexar 4 6enbix u 3 yepHbIX mapa. Hayran BeiHMMaroT 1Ba mapa. KakoBa BeposSTHOCTb
TOT'0, YTO BBIHYTHI /1B YEPHBIX I1apa?
B Baze crosaT 5 rBo3auk u 6 Hapuuccos. KakoBa BEpOSITHOCT TOTO, YTO CPEAM TPEX CIIYyHaWHBIM
00pa30M BBIHYTHIX IIBETKOB OKa)KeTCsl, IO KpaiiHell Mepe, 0luH Hapiucc?



KontponbHas padota
«CkansipHoe npou3BeeHle BEKTOPOB
B nmpocTpaHcTBe. JIBH:KeHHD»

1 ypoBeHb CJ10KHOCTH

Bapuanm I

1. [Haner BexTopel a WM b, IpuyeM a = 6i -8k . |E [=1, (; 3)=60°. Hatimu:
a) a-b ; 6) 3HaYECHHE M, IPH KOTOPOM BEKTOPE] auec (4; 1; m) nepneuauxy-
JISIPHBL ;

2. Hatidume yron mexny mpameiMu AB um CD, wm A (3,-1,3), B(3,-2,2),
C(2,2,3)nD(,2,2).

3. [an npasvnereni Tetpadap DABC c pebpoM a. Ilpu cuMMeETpuu OTHOCHTENBHO
nnockocti ABC Touxa D nepeuwta B Touxy Dy, Hatidume DD,.

Bapuanm IT

1. [aner BEKTOpPHI P 3, npuygemM a= 4}—3;(., |Z |= \/5, (; E)=4S°. Haii-
Oume: a) -; . :’; ; 6) 3HaUeHHMe M, NIPH KOTOPOM BEKTOPHI ; H ; 2, m, 8) nep-
TEHMKYAAPHEL '

2. Haiidume yron mexny npsmeimu AB u CD, ecma A(1,1,2), B(0,1,1), C(2,—
2,2yuD(2,-3,1).

3. Han npaswsabil Terpasap DABC ¢ pebpom a. IIpu cMMMETPHHM OTHOCHTEIHHO

‘Touku D mnockocts ABC mepenuna B mnockocts A1B,Cy. Haiidume pacctosuue

MEXIY STHMH MIIOCKOCTAMMU.



Bapuaum I

1. Jano: a, b, c; a=6i—-8k,|b|=1,c (4 1,m);(ab)=60°

Hatimu: a) a- 5;6) 3HaueHHE m, IpH KOTOPOM a L c.

Pewenue:

a) a-b=|al-|B|-cos(ab);|al=yai+a +aZ, a (@, ana); a (6;0;-8);

13]=v36+0+64=10;a - 5 =1-10-cos 60°= 10- % =8

6) aJ.c ecnM a-c =0; a-¢=6-4+0- 1+(-8)-m= 24—-8 m, Tax

KaK a - c—O'r024 8m=0,m=3.

(Omeem: a) a-b =5;6)m=3))

2. Hano: A (3;-1;3); C(2;2;3); B(3; 2;2); D(1;2;2).

Haiimu: yron mexnxy npameiMu AB u CD.

Pewenue: PaccMOTpHM HamnpaBiIsIOLIME BEKTOPBI 4B u CD npsMeIX AB u
CD. HaiineM KOOpAMHATBI ;T.B uCD : A_é 0; -1; -1); CD (~1; 0; -1). Ans Ha-
xoxnenns yrna J mexmy npameiMa AB u CD BocrionmbsyeMcs Gopmysoi

%X+ )y, +22 |
2

—— = , Tae {x; y1; 21} — xoopmuHaThi BekTopa AB ;
J;I +) +z ‘\/xz +y; +2;

cos@p=

_10-=D+ED-0+-D-EDf 1 T
Jo+1+1-4140+1 242 2°

cos @ =—;— , cneoBaTesbHO J = 60°. (Omeem: 60°.)

{x2; y2; 22} — KOOpIMHATEL CD. cosp=

3. Hano: DABC — npaBunbHbIH TETpadap, AB = a, D — D, npu CHMMETpHH
OTHOCHTENbHO 1wiockocTH ABC (puc. 1).
Haiimu: DD,.
Pewenue:
1. DO 1 (ABC) 0O e (ABC)=10—-0.
D — D, : OD = OD, (cuMMeTpHs OTHOCH-
TEJIBHO TUIOCKOCTH SBJIAETCS JBHOKCHHH-
v €M, T.C. COXPAaHAET PacCTOSHHE MEeXay
Puc.1  4p, Touxamu) DD, = 20D.
2. Haiinem wnny DO w3 ADOC: £ZDOC = 90°; DC = a (no yciioBuio); Touxa O

aJ§

— UeHTp omMcaHHOH okono AABC okpyxHoctH => OC=R=

DO={DC*-0C*. DO = J -3—- ( DD, = Za(
2
(Omeem: ZaJ; J)




Bapuanm I1
1. [Jano: a, b, c; a=4j-3k, c (2,m,8);|b|=2 ; (a b)=45°.

Haiioume: a) a - b ; 6) 3HayeHue m, npu koTopoM a L c.
Pewenue:

a) a (0;4;-3),|a|=J0+16+9=5; a-b= sﬁcos45°—5J_‘/—

6) alc=a-¢=00-2+4-m-3-8=0.4m-24=0.m=6.
(Omeem: a) 5;6) m=6.)

2. Hano:A(1;1;2),B(0; 1;1),C(2;-2;2),D(2;-3; 1).

Hatimu: yron Mexngy npsaMeiMi AB u CD.

Pewenue: AnanorumyHo 3anaumio 2 (Bapuant Ne 1) umeem: ﬁ (-1;0;-1);
= |(=D-0+0-(-D+(-D)-(-1| 1
CD (0;-1;-1). cos
: °= J1+0+1-4J0+1+1 "2z 2

,cp 60°.

(Omeem: 60°.)
3. fano: DABC — npaswibHbl# TeTpadap, AB = a, (ABC) — (4,B,C)) npu
CHMMETPHH OTHOCHTENBHO To4kH D (pHc. 2).
Haiimu: paccrosnne Mexmy rockoctamu ABC u A4,B,C,.
Pewénue:

1. CPIMMCTPH}I OTHOCHTCIIBHO TOYKH ABIACTCA ABHXXCHHCM, CJICAOBATCIBHO
COXpAHACT paCCTOAHUE MEXKAY COOTBCTCTBYIOIHMH TOYKAMH. Bosnee To-
ro (ABC) ” (A]BIC|), AABC = AA]B[C], aDO= DO}. 2D0O = 00|

2. Ananornynsie BeruMcnenus (Ne3 Bapuanr
Ne 1) IpHBOAAT K aHATIOrHYHOMY pE3yJNLTaTy.

(Omeem: 2a % 2)




Il ypoBeHb C10KHOCTH

Bapuanm I

— —

1. Buuucnume cxangpHOe MPOU3BENCHUE BEKTOPOB m M n ,eClH m = a +2b —

c,n=2a->b,|la|=2,1b|=3,(a b)=60°, ¢c La,c Lb.

2. [Jan xy6 ABCDA,B,C\D,\. Haitidume yron Mexxny npameivu AD) u BM, tne M —
cepeayHa pebpa DD,.

3. Han xy6 ABCDA181C1D; ¢ pebpom a. Ilpu CHMMETPHM OTHOCHTEIBHO IUIOCKOCTH

CC\D 1ouxa B nepewna B Touxky B,. Hatioume AB,. -
e ——————— e e O

Bapuanm II

— -

1. Bwvryucnume CKaJApHOE TNPOW3BEXEHHE BEKTOPOB m W n, €CIH m=2a —
~b+c,n=a-2b,la|=3,1b|=2,(a 5)=60°% ¢ La,c Lb.
Han xy6 ABCDA,B,C\D,. Hatidume yron mexay npsmemmu AC u DC,.

Han xy6 ABCDA\BC D) ¢ pebpom a. IIpu CHMMETPHH OTHOCHTEIBHO Tpsmoi B1D;
To4Ka D nepemia B Touky D,. Hatioume BD,,

N

— -



Bapuanm 1
1. Hawno: m=a+2b- Z‘ n=2a B,|Z|=2;
1b|~3 (ab) 60°.c Las;c Lb.
Haiimu: m - n.
Pewenue: m-n=(a+2b-c)2a-b)=2a*-
Z-5+425-252—2;E+2~B, Z-E=0, TaK KaK [O YCNOBHIO clla.

E-I;=0, Tak Kak ¢ Lb. ;-5=|;|-]B|cos(31;); a-b=2-3cos 60°=

=2-3 -%=3. ;2=|;|2; 52=|5 . MoncraBuM 3HaYeHHs CKAIAPHBIX MPOH3-
BEJICHHi BEKTOPOB ;,B,Z' B m-n: m-n =2-|;|2—2|I;i2+3-'25 =
=2:4-2-9+3.3=—1.(Omeem: -1.) .

2. Hdano: ABCDA,B,C\D, — xy6, DM = MD, t C
{puc. 3).

Haiimu: yron mMexny npsMeiMu AD, u BM.
Pewenue:

1. BeeneM cucreMy koopauHar Bxyz.

2. PaccMOTpHM  HANpaBIAIOIME  BEKTOPHI o

:TDT H EM npsimbix AD; u BM.

s

4D =B—C: , CJIEOBAaTENBHO (-E,. EM )= Puc. 3

= (Fé; BM ) =¢. 1 HaxoxaeHus yria MeXIy NpAMBIMH BOCTIOIB3YEMCS
[ XX+ 0-Y2+2-2|

a2+ 324t P 4z

EE’; (x2, 2, z3). Ilycts pebpo xyba AB=a, Ttorma B (0;0;0);

dopmynoii cos@ = , tae BM (x1, 31, 21),

Ci(0;a;a); M(aa; =); BC, (0;a;a); BM (a;a; =). cosg=
: 3 ; 2

Oa+aa+a§ 3 a?

- ; @=45°
= 7
\/0+a +a* J +a® + a\/_ —a

3. Mano:. ABCDA\B,C\D, - 6, AB = a, By — B, npH CHMMETPHH OTHOCH-
TensHO wiockoctH CCy D (puc. 4).
Hatioume: AB,.

Pewenue:
1. Iloctpoum TouKy B, : By — By, B\Cy L. C,\D; B, = C,B,.

(Omeem: 45°.)

AB,=a~2 ; B\B,=2a.

=JAB2 +BB2; B~ \(aV2) +(a) =

2. Paccmorrpma MB]le éAB]Bz=90°
(‘rax KakK Ble.LAlB(C| B]Bz .LAB])

=,/2a +4a* =a\6. (Omeem: an.)



Bapuaum 11
1. Hawno: r_n.=25—5+2; ;=Z—2-b';
la|=3,16|=2;(ab)=60°%¢c La,c Lb.
Haiimu: m - n.
Pewenue:;;-;1.=(2;—B+E)(5—25)=252—42Z-—-c; b+2b%+ac—

- - -

~2bc=2|alf-5a-b+2/b2 a-¢c=0, b-c=0, tak kak alc, cLlb

-
9

;-5=|51-|5|cos(;B);3'5=2-3?12-=3. =y

=2:-9-5-3+2-4=18-15+8=11.(Omsem:11.)

G 2. Hano: ABCDA,B,C,D, — xy6 (puc. 5).

Haiimu: yron mexty npsimeimu AC u DC,.

Pewenue:

1. BBegem cucteMy KOOpOMHAT Axyz.

' 2. Hanpasisiiolye BEKTOpLI AC w DC , Dps-
mbix AC u DC. Hcnoms3ys ¢opMyny cos @
(npuBeeHHYIO B pellleHMH 33134 BapuaHTa 1)
HaiaeM ©. DC=4B , CJENOBaTENbHO
(E,B-C_,.)=(Z-C. ,E,. )y=0. Ilyctv AB=a,
Torma 4 (0; 0; 0); AB, (0;a; ap); AC (a; a; O);

0-a+a-a+a-0

COSP =F————— =
\/0+az+a2 -I\/a2+az+0
2

l; ¢ = 60°. (Omeem: 60°.)

a
T av2-av2 2
3. ,lIaHo: ABCDA|B]C|D| . KYG, AB=a D—> Dz
npH CHMMCTPHH OTHOCHUTCIIBHO ﬂpﬂMOﬁ

DN o\ B\D, (puc. 6).

T \ Haiioume: BD,.

-

: B Pewenue:
Puc. 6 1. DD, 1. A,D\C,. DD,= DD, (o onpeaene-
HHIO CUMMETPHH OTHOCHUTENBHO MPAMOit).

2. ADD,B -~ npavoyromsibii; DD, = 2a; DB =a~/2 . BD, =4a® +2a=a6.
(Omegem: a\/g o)

D, C,

A,

e




11 ypoBeHb cJ103KHOCTH

Bapuanm 1

1. [anu BexTOphl a@ H b , npuyeMm | a |=6, | b |=3, (; b ) =120°. Hatioume
| 2 +2b |-

2. B nupamupe DABC pebpa DA, DB u DC B3auMHO NEprEHIUKYISPHBI U PaBHBI 4.
Hcrone3ys BEKTOPE), Hatoume yrol Mexay mockocTsamu DAB u ABC.

3. Tlpu aBHyKeHHH psAMast @ OTOOPaKaeTCA Ha NPAMYIO d), @ IUIOCKOCTh O — Ha IUIoC-
KOCTB O.1. JJoxazamy, aro ecnu a || o, T a; || o).

Bapuanm IT

1. [Janwi BEeKTOpSHI a ub , TIpHYeM |; |=7, |5 | =\/5 " (Z b )= 135°. Haiidume
la-35|.

2. B nupamupne DABC pebpa DA, DB v DC B3auMMHO NEPIICHAUKY/ISAPHEI H PABHBI 4.
Hcnone3yst BEKTOPH, Hatidume yron Mexxay npamoi DA u mwockocTteio ABC.

‘3. Tlpu ABWXKeHHHU npsaMas b oTobpaxkaerca Ha NPAMYEO by, a MIOCKOCTh P — Ha Iwoc-
xocts P1. Joxaoicume, aro ecnu b L B, 0 by L Bi.



OtBeTbl HA 321aHUS 3 YPOBHS CJI0KHOCTH

Bapuanm 1

1. Jawo: a, b;la|=6;|b|=3,(a b)==120°,

Haiioume: |2 +2b|

Pewenue: |a+2b[P=(a+2byY=a’+4ab+4b*=|alf+4-a-b+4|b %
a-b=|a|-|b|-cos(ab); a-b=6-3-cos120°=18-cos(180°—60°)=—I8 -

. cos 60°=-18-—12-=—9.|Z+213 |=J62 +4(~9) +4-9=\/36 =6. (Omsem: 6.)

2. lano: DABC — mupamuna; DA 1L DB 1 DC;
DA =DB = DC=a (puc. 7).

Haitioume: yron mexnay mnockoctamMu DAB u
ABC.

Pewenue:

1) AC=AD = DC, AABC — npaBUNbHKIi.

2) Yron MexAy IUIOCKOCTIMHM HM3MeEpseTcs Be-

= DM | AB (TeopeMa O Tpex NepreHau-

kymapax). £ZCMD - yron wMexny miockocTsMd DAB u ABC.
cos LCMD = - MD
|MC|-| MD|

3) D(0;0;0), 4(a;0;0), B(0;a;0), C(0;a;0), M(%; 0; %). MC (-

N

a

30, —=—). MC - MD = ——-(—-—)+a-0+

|
N
N

2

a
2
2 2 2 2 2 —
.(-3):5’_4.”_:“_; | MC |= a_+az+a_=a_\/—§_; |MD |=
274 4 2 V2 4 2

% .2
= a—+£— =--a—-; coséCAﬂ)=i\/—5i§-=-—l——; ZLCMD = arccos L
4 4 \/5 2-a \/3 ‘a 3 1/5
3. [dano: a; a;. a|| o; NpU ABHKEHHH
a— a;, a—> o, (puc. 8).
Hokazame: a, || o
Ecnu mo ycnosuio a || o, T0o BCe TOYKH
npsaMoH HaxXoIATCA Ha OJMHAKOBOM pac-
CTOSHHH OT Q..
[lpennonoxuM, YTO NpPH ABIDKCHUM
o | o, 3HauMT, @ N0, =M, TaKk Kak

TOYKM NPAMOM a; HaXOUATCA HA PA3zIHMYHBIX PACCTOAHMAX OT IUIOCKOCTH Olj, a
3TO MPOTHBOPEYHT TOMY, YTO NPU ABHXKEHUH PACCTOAHHE MEXIY TOYKAMH CO-
XpaHseTcs. 3HaYMT, NPEANoIOKeHHE HEBEPHOE, T.€. a) || &), 9TO M TpeGoBanock
JIOKa3aTh.



Bapuanm 11

1. Jawo: a,b,|al=7;|b|=2;(ab)=135°

Hatimu: |a —3b |

Pewenue: |a -3bP=(a-3bY=a*-6a-b +95%=|af—-6la|-|b]

. cos 135°+ 9|5 | |a —35|= 49 - 67 -2 cos(180° — 45°) + 9 - 2 =
=\/49+42s/fcos45°+18=\/49+%2—+§=\/49+42+18=J109.

(Omeem: J@ .)

2. Jano: DABC — nupamuna. DA L DB 1 DC; DA=DB=DC=a.

Haiimu: yron mexuy npsamoii DA u miockocteio ABC.

Pewenue:

1. DO L nn. ABC.

2. @ = £DAOQ; BeeneM cucremy xoopaunar DABC; D (0; 0; 0); 4 (a; 0; 0);

AD- A0
B(0;a;0); C(0;0;a) DO L(ABC). coso=1 =—————; A4ABC -
(0543 0% € (0:0:.0) DO L (BO). coso=1 ===,
NPaBHIIbHBIH. 55=1(m+‘D_B'+D_C.); D_0.=§(a;a;a) (%%%)
A0=AD+D0; A0={-a;0;0} +{2.2.2}. 40=1{-242.9}.
333 333

| 40 =,f S ,’6“ —aJ: A0 -AD= ———-(—a)+ 0+
9 9 3

a 24a* 24* \/— \/— 2
_ +_.0=T; CosS P = ; Q= arccos1’3

3 3aa\/— \/_

(Omeem: arccos E J)

3.

Hano: b; B; b B=M b L B; b —> by, B —P: (puc. 9).

Hoxazame, aro by 1 B,.
Pewenue: Bribepem npousBonsHbie Toukn A€ P; Befp; Ceb,
b1Bp=>AMLPB u AAMB u AAMC — npamoyronehsie. AM = AB* - BM =

=AC? -
=AlBlz

CM. Ilpu nsmwxenuu AB=AB; AM=AM,; AC=A4,C;; AM?E=
~B\M?= A\M, L BM, AM?=A4,C%-CiM?*= AM, L CM,, 1a-

xum obpazom, A1 M, L 8, (o npu3HaKy nepneHAUKYNIIpHOCTH MPSAMOM M IUIOC-
clenoBaTenbHo, by L By, 4To M TpeGOBaNOCh AOKA3ATh.

KOCTH,




KonTpoabHas padora no reomerpum B 11 kiacce ¢ orBeramu «MeToJ KOOPAUHAT B IIPOCTPAHCTBE.
CkassipHoe Npou3Be/ieHNne BEKTOPOB

11 xaace K—5, B—1

1. JlaHbl BEKTOPHI ;{l; -2 0}, 3{3; -6; 0}, Z{O; -3; 4}. Haiiaure

S

-> 1 > >
KOODJAHHATH BeKTOopa p=2a — Eb -c.

2. Hananre yroan mexay opaMeiMa AB u CD, ecanm A(6; —4; 8),
B(8; —-2; 4), C(12; —6; 4), D(14; —6; 2).
3 Han xyo6 ABCDA,B,C,D,. HaiifuTe yrox ¢ MeXAy BeKTOpPaMH

AD H BM rae M — cepeauna pe6pa DD,.

11 xaacc K—6, B—2
1. Jaupl BekTOpHl @ =2i-3j+k m b 4;-2k rone i, j, R — enn-

HUYHBIE B3aMMHO NEePNeHAWKYJspHbe BeKTOPH (O0pThl). Halizure cka-
-+ >

JApHOEe NPOH3BeJIeHHe BEKTOPOB a H b.

2. Haiipnre yron Mexay npaMeiMHd MN u EF, ecim M(1; 1; 0),
N(@3; —-1; 0), E(4; -1; 2), F(0; 1; 0).

3. laHbl KOOpPAMHATHI BepIIMH TeTpasapa MABC: M(2; 5; 7),
A(l; -3; 2), B(2; 3; T), C(3; 6; 0). Haitnure paccroaEue OoT TOYKH K
Jo Touku O, roe K — cepenuna pebpa AM, O — cepeamnna pebGpa BC.




K—6, B—3

1. Tansl BEKTOPH ;{2; 4; -6}, 3{—3; 1; 0}, 3{3; 0; -1}. Haiigure

KOOPAHHATLI BEKTOpa ;= —%a + 2b - ;
2. Haigure yroa Mexay npameiMu AB n CD, ecam A(Jg 3 1; 0),
B(0; 0; 24/2), C(0; 2; 0), D(V3; 1; 242).
_3; Jan ky6 ABCDA,B,C,D,. HaiiauTe yroj Me;ay BeKTOpPaMH AC

K—6, B—4

- >

- > -> - > > > >
1. Hauw BexkTOopsl @ =5i -2j+4k u b=3j+2k, rae i, j, B — enu-

HHYHEIE B3aHMHO NeplIeHAHKYAspHble BeKTopnl (Oprei). HaliguTe ckKa-
> -

JAPHOe ODpOoHu3BeJeHHe BEeKTOpOB & H b.

2. Haiiante yron mMexay npaMeiMu MN u KFE, ecim M(2; 0; 0),
N(O; 2; 0), K(2; 2; 0), E(2; 2; 2).
3. B npamoyronsHOM mapaanenenunene ABCDA B,C,D, Ttouka

—
M — ueutp rpasu AA,D,D. Haitjqnre yron ¢ memxay Bexropamm BM
—_—

u B,C, ecnm usmepeHna napannenennnega AB = 4 m, AD = 3 m,
AA, = 5 m.
OTBETbBI HA KOHTPOJIBHYIO PABOTY
Bapuanr i Otser
B—1 1. pl1; 4; —4).
L
2. Fe
3 cnsxp=—3—
. NTh
B—2 1. 6.
L
2 re
3, ¥5T
2
B—3 1. p{-10; 0; 4}.
T
2, 3
2r
3. =
B—4 1. 2.
2. 90°.
3. coscp=—7—\‘,~1—;.




KonTpoabsHnas padora no reomerpuu B 11 kiacce ¢ orBeramu «Lnanmuap u ero nosepxHoctb. Konyc
U ero nosepxHocrs. Cepa u map»
K-1. Bapuanur 1

1.

2.

3.

Pa3BépTia O0KOBOI MOBEPXHOCTH LIMJIMHAPA SBISETCS KBAIPaTOM, AUArOHAIb KOTOpOro paBHa 10
cM. HaitauTe niomaas noJIHOM MOBEPXHOCTH LIUIMHIPA.

BricoTa koHyca paBHa 6 cM, yroJ Ipu BEpILIMHE 0CEBOro ceueHus paseH 120°. Haiiaure:

a) MJI01aAb OOKOBOI MOBEPXHOCTU KOHYCA;

0) TUIOIIaAb CEUYEHUS KOHYCa TUIOCKOCTBIO, MPOXOAIIEH uepes ABe 00pa3yomue, yrojl MexI1y
KOTOpbIMU paBeH 30°.

HuameTtp mapa paBeH 2m. Uepes koHel [uaMeTpa MpoBeeHa MII0CKOCTh MOJT YoM 45° K HEMY.
Haiinure nmuny nuHum nepecedeHus cepbl U 3TOH MIOCKOCTH.

K-1. Bapuant 2

1.

2.

3.

[1nockocTsb, mapasuiesibHast OCH HUIUHAPA, OTCEKAET OT OKPY>KHOCTU OCHOBaHUs ayry B 120°.
Bricora nmimHagpa paBHa S M, painyc OCHOBaHUS pPaBeH 243 em. Haiinure miomans ceueHusl.
Panuyc ocHOBaHuUs KOHYyca paBeH 6 cM, a 00pa3yroliasi HAKJIOHEHA K IIOCKOCTH OCHOBAHUS TIO/T
yraom 30°. Haiinure:

a) II0Mma b OOKOBO MOBEPXHOCTH KOHYCA;

0) ronaab ceYeHust KOHyca MI0CKOCThIO, POXOAIIEH Yepes e 00pa3yroliue, yroia MexKIy
KOTOpBIMU paBeH 60°.

Ceuenue mapa rmioCKOCThIO, HAXOSIIEHCs OT ero [EHTPa Ha PAaCCTOSIHUM 3 CM, UMEET paaunyc 4
cM. Haiimure mmomasas cdepsl.

K-1. Bapuant 3

1.

2.

3.

Ceuenne IMIMHAPA IIOCKOCTHIO, MapaJlIesIbHOM OcH, ecTh KBajpat. CeKylias MI0OCKOCTh OTCEKAEeT
OT OKPY’KHOCTH OCHOBaHus 1yry B 90°. Paanyc ocHoBaHMs LuinHApa paBeH 4 cMm. Haiinute
IUIOLIA/lb CEYECHHUS.

Panuyc kpyroBoro cexropa paBeH 6 cM, a ero yrou 120°. Cektop CBEpHYT B KOHUYECKYIO
noBepxHocTh. Haitgure miomaas NOBEPXHOCTH KOHYCA.

B mape Ha pacctosiHuM 12 cM OT LIeHTpa MPOBEeHA CeKyIIast MJI0CKOCTh TaK, YTO 00pa30BaBIIUNCS
B CEUEHUU KPYyT UMeeT paauyc 5 cMm. Haitaure momans cdepsl.

K-1. Bapuanr 4

1.

Pa3Béprka 00KOBOI MOBEPXHOCTU LMJIMHIPA SBISETCS NPSIMOYTOJIbHUKOM, IHAaroHalb KOTOPOTrO
paBHa 8 cM, a yros Mexay auaronaisimu paseH 30°. Haliaure momaabs 60KOBOM MOBEPXHOCTH
UJIMHPA.

OO6pa3yromas KOHyca paBHa a, yroJl pU BepIIMHE OCEBOI0 ceueHus paBeH a. Haiiaure miomaab
OOKOBOI TOBEPXHOCTH KOHYCA.

B mape 1o oHy CTOpPOHY OT LIEHTpa MPOBEAEHBI /1BA MAPAJUIEIBHBIX CEUEHHUS, TUIOIIAIN KOTOPBIX
457 am? u 4 av?. Haitnure mromans chepsl, eCiTi pacCTOSHHEE MEXTy TIIOCKOCTAMH 9 7M.



OTBETHI HA KOHTPOJIbHYIO PABOTY

Bapmasr | Omser ’
B—1 1. 50 + 25n cm?.
2. a) 72«/51: cm?; 6) 36 cml.
3. \@ nm?2.
B—2 1. 30 cm2.
2. a) 243 1 cm?; 6) 12V3 cm?
3. 100 cm?.
B—3 1. 32 cm?.
2. 16% cm2.
3. -676n cm>.
B—4 1. 256n cm>.
2. ta® - sin% cMZ.
3. 251 M3,

KounrpoabHnas padora no reomerpum B 11 kiacce ¢ orBetamun «O0bEMbI apaJsuiesienuninena,
NMPU3MbI, MTAPAMHUIBI

K-2.
1.

2.

K-2.

1.

2.

K-2.
1.

2.

K-2.
1.

Bapmuanr 1
CropoHa OCHOBaHUS MPABUILHON YETHIPEXYTOIBHON MUpPaMUIbI paBHA 8§ cM, OOKOBOE pedpo
00pa3yerT ¢ TIOCKOCThIO OCHOBaHMS yroii B 45°. Haliqute 00bEM MUpaMuIbI.
B nipsimoii TpeyronbHON mpu3Me CTOPOHBI OCHOBaHUSA OTHOCATCS Kak 17 : 10 : 9, a GokoBoe pedpo
paBHO 16 cMm. HaliguTe cTOpOHBI OCHOBaHUS MTMPAMUJIbI, €CIIH IUIOMIAAb €€ OOKOBOM MOBEPXHOCTH
cocrapyser 1152 cm?.

Bapmuanr 2
Bricota 60k0BOi rpaHy MpaBUIIBLHON YETHIPEXYToabHOM Mupamuabl paBHa 10 cm. Haliaure 06bEM
MUPAMHU/IbI, €CIIU OOKOBasi TPaHb COCTABIISAET C MNIOCKOCTbIO OCHOBAaHMS yroi 45°.
B ocHOBaHuU NpsIMOM TPEYTrOJIBbHON MPU3MBI JIEKUT MPSMOYTOJIbHBIN TPEYTOJIbHUK C KaTeTaMu §
cM 1 6 cM. Haiinure 00B8M IIpH3MBI, ecli MIoMmaab eé 60KOBOi OBEpXHOCTH paBHa 120 cM?,

Bapuant 3
BokoBoe pedbpo npaBMIIbHOM TPEYTOJIBHOM MUPAMUIBI PABHO 6 CM M COCTABIISIET C TUIOCKOCTHIO
ocHoBaHus yron 60°. Haiiaute 00bEM mupaMubl.
CropoHa OCHOBaHMS MPaBUIbLHON HIECTUYTOJIBHON IPU3MBbI PaBHA @, HAUOOJIbIIAs TUaroHalb
MPU3MBI COCTABIISIET C INIOCKOCTHIO OCHOBAHUSA MPU3MBI yroi o. HaliiuTe BhICOTY IPU3MBI U €€
00BEM.

Bapmuanr 4
Arnodema npaBuIbHONU TPEYTroNbHON MUPAMU/IbI paBHA 4 CM, a ABYTPAHHBIN Yroj IPU OCHOBAaHUU
paseH 60°. Haiinure 00BbEM nupamMuabl.
B npsimoMm napasnienenurmesie CTOpOHbl OCHOBaHUSI, paBHbIE 42 emu 10 o, 00pa3zyroT yroi B 45°.
Memnb1ias quaroHans napaiienenunena 14 cm. Haiigute ero o0béM.



OTBETbI HA KOHTPOJIBHYIO PABOTY

1. —252& cm’®

2. 34 cm, 20 cm, 18 cMm.

B2 g 10002 o
2. 120 cnv’.
B4 1. 20% cm®.

2. 2atg a; 3V3a’tga.

B—4 1. 24 cm®.

2. 480 cm®.

KonTposbHnasi paéora no reomerpuu B 11 ki1acce ¢ orBeramu «B3anmHoe pacnoso:xkeHnue
MHOI'OTPAHHUKOB U TeJI BpalleHUus»

I'EOMETPHUA 11 KJIACC (YMK ATAHACSH)
KOHTPOJIBHAS PABOTA Ne 4 (ABT. TMEHCKAS)

K-4. Bapuanr 1

1.

2.

3.

JrameTp 1mapa paBeH BbICOTE LUWJIMH/IPA, OCEBOE CEUEHUE KOTOPOro €CTh KBaapar. Hainure
OTHOIIeHHE 00BEMOB 1Iapa U MUIHHIIPA.

BokoBoe pedbpo npaBMIILHOM MIECTUYTOIHLHON MUPAMUJIBI PABHO @ ¥ COCTABIISIET C IJTIOCKOCTHIO
OocHOBaHus yroi o. Haliqute 00b€M mupaMuibl U BIMCAHHOTO B MUPaAMUAY KOHYCA, €CIN @ = 2, o =
60°.

B konyc Bnmcan map paguyca R. O6pasyroiasi KOHyca COCTaBISET C MITOCKOCTHIO OCHOBAHUS YTOJ
60°. Haiinute 06b€M KOHYCA.

K-4. Bapuanr 2

1.

2.

3.

B xonyc, oceBoe ceueHre KOTOpOro €CTh PAaBWIBHBIA TPEYTOJBHUK, BIIMCaH map. Haliaure
OTHOILIEHHE TUIOIAAH cephI K MO0 OOKOBOM MOBEPXHOCTH KOHYCA.

B unnunap Bnucana npuzMa. OCHOBaHHEM IPU3MBI CITYKHUT MPSAMOYTOJIbHBIA TPEYTOIbHUK, KaTET
KOTOPOT'O paBeH 2a, a Mpuiexauii yroi pase 60°. Jluaronans 60bieil 60KoBOM rpaHu MPU3MBbI
COCTaBJISIET C MJIOCKOCThIO €€ ocHOBaHus yron 45°. Haiiaure 00bEM IumHApa.

B npaBuIiibHO# TpeyroiabpHOU MUpamMue Kaxaoe 00KoBoe pedpo paBHO b 1 00pa3yeT ¢ MIOCKOCThIO
ocHoBaHnus yroin 30°. Haliaure ruiomaab onMcanHoM cepsl.

K-4. Bapuanr 3

1.

2.

3.

O6BEM IIMHApPa paBeH 961 cM°, TUIONIAIh ET0 0CEBOTO ceueHHs paBHa 48 cm?. HaiimuTe momass

cdepsl, ONMCaHHON OKOJIO LIMIUHPA.

BeicoTa npaBUIIbHOM TPEYTrOJIBHON MUpaMuibl paBHa N, a IByrpaHHbIA yroy MpyU OCHOBAaHUU PaBEeH
o. Haiiante 00bEM mupaMuibl M BIIUCAHHOTO B MUpaMUy miapa, eciu h =3, o = 60°.

B map panuyca R Bnucan konyc. Haiinure 00b€M KOHYCa, €CITU Yrojl PU BEPIIMHE OCEBOTO
ceueHus KoHyca paseH 60°.

K-4. Bapuanr 4

1.

2.

JlnameTp 1mapa paBeH BbICOTE€ KOHYca, 00pa3yrolas KOTOPOro COCTaBISET C MJIOCKOCTHIO
ocHoBaHwus yrou B 60°. Halimure oTHOmeHne 00béMa KoHyca K 00bEMY T1apa.

JluaroHanb MpaBUIBLHON YETHIPEXYTONBHOM MPU3MBI paBHA a U COCTABIISET € INIOCKOCTHIO OOKOBOM
rpanu yroa o. Haiigure 00b€M mpU3MBbl U OTIMCAaHHOTO OKOJIO HeE€ IUIUHApPA, eciau a =4, o = 30°.
CropoHa OCHOBaHHUs MPABUIILHON YETHIPEXYTOJIbHON MUPaMUbl paBHA @, IBYTPAHHBINA YToJI PU
ocHoBaHUU paBeH 60°. HaiinuTe miomaas BIUCaHHON chephl.



OTBETHI HA KOHTPOJIbBHYIO PABOTY
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