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NMPOrPAMMA 3K3AMEHA MO MATEMATUKE
O6bem 3HaHM K CTeneHb BNageHWs maTepuanom, ONMCaHHbIM B nporpamMmme,
COOTBETCTBYIOT KypCy MaTtemaTukm cpegHen wkonbl. [locTynawowmim MOXeT nonb3oBaTbCA
BCEM apcCeHanioM CpeacTB M3 3TOro Kypca, BKwYas M Hadana adHanmsa. OpgHako gns
peleHns 9K3aMeHaUWOHHbIX 3afday [AOCTaTOMHO YBEPEHHOro BRageHus nNuwb TemMu
MOHATUSIMU N UX CBOWNCTBAMM, KOTOPbIE NEPEeYNCIiEHbl B HACTOSLLEN NporpaMme.
N3yyeHne maTtemaTtumkm HanpaBrneHo Ha OCTUXKEHME CneayoLwmx Lenen:

* ¢dhopMupoBaHue npencTaBfieHUA O MaTeMaTUKE KakK YHUBEPCaribHOM S$A3blke Hayku,
CpeacTBe MOAENMpPOBaHUS SBMEHUI U NpoLeccoB, 06 naeax n metogax MaTemMaTuky,;
* pa3BUTUE JIOTMYECKOrO MbILLIIEHNSA, MPOCTPAHCTBEHHOIO BOOBPaXeHWs, anropuTMmYeckon
KyNbTypbl, KOUTUYHOCTW MbILLNIEHNS HA YPOBHE, HEOOXOAMMOM A5t 06YyYEeHUs1 B BbICLLEN LLUKOSE
Mo COOTBETCTBYHOLLEN CNeumManbHOCTH, B Oyaylien npodeccuoHanbHOn eaTenbHOCTY;
* OBfnageHne MaremMaTU4eCKMMU 3HAaHUAMMU U YMEHUSAMU, HEOOXOONUMbIMU B NOBCEQHEBHON
XWU3HU, ONA U3YYEHUs LUKONbHbIX €CTECTBEHHOHAYYHbIX AUCUUNINH Ha 6a30BOM ypoBHe, Ans
nonyyeHnsi obpasoBaHud B o06nacTax, He TpeOywwnx yrnybneHHONn MaTeMaTu4eckomn
NOArOTOBKM;
* BOCMUTaHWe CpeacTBaMM MaTeMaTuKM KyrnbTypbl JIMYHOCTU: OTHOLLUEHWSA K MaTtemaTtuke Kak
yacTn 06LeYvenoBeYeckon KynbTypbl: 3HAKOMCTBO C WCTOpPMEN pasBUTUS MaTeMaTUKK,
9BOMOLMEN MaTEMATUYECKNX MAEN, MOHMMaHUSA 3HA4YMMOCTU MaTeMaTuKkM Ans obLwecTBEHHOro
nporpecca.

Mporpamma BCTYNUTENBHOIO UCMNbITAHMA MO MaTeMaTMKe COOTBETCTBYET TpeboBaHMAM K
npeaMeTHbIM  pe3ynbTataM OCBOeHus 6a3oBOro Kypca MaTtematukum  deaepanbHOro
rocyaapcTBeHHOro obpasoBaTenbHOro crtaHgapTa cpegHero obuiero obpasoBaHus.

COOEP>XXAHWE MPOIrPAMbI BCTYMNUTENBHOIO UCTbITAHNA

BeepneHune
MaTtemaTuka B Hayke, TEXHUKE, SKOHOMUKE, MHOPMALMOHHBIX TEXHOSOMMAX MU NPaKTU4ECKOM
AEeATENbHOCTN.

AJTTEBPA
Paseumue rnoHamus o Jucrne
Llenble u paumoHanbsHble ynicna. [lencTeutenbHble Yncna. lpubnuxXeHHbIe 8bIYUCTIEHUS.
KowmrinekcHble yucna.
KopHu, cmeneHu u nozapugmel
KopHn u cteneHu. KopHu HaTypanbHOW CTEMEHM M3 4ucrna u ux ceoncTtea. CreneHu c
paumMoHanbHbIMM NokasaTenamu, nx ceonctea. CTeneHn ¢ AeNCTBUTENbHBIMU MoKasaTensamu.
Ceoticmea cmernieHu ¢ delicmeumeribHbIM roKka3amersiem.
Norapudm. JNorapudpm umcna. OcHOBHOe norapudMMYecKoe TOXAECTBO. [decAaTUdHble U
HaTypanbHble norapudmel. [MpaBuna pencteun ¢ norapugpmamn. [llepexos K HOBOMY
OCHOBaHMWIO.
Npeobpa3oBaHne anrebpanyeckux BbipaxeHun. [lpeobpasoBaHne paunOHanbHbIX,
MppaumoHarbHbIX CTENEHHbIX, MOKa3aTesbHbIX U JTOrapnuMmnYecKnx BolparkeHUN.
lMpakmuyeckue 3ad0aHus
ApucpmeTndeckne OENCTBMA HaL YMcnamm, HaxoxageHue npuonmkeHHbIX 3Ha4YEeHU BENNYMH U
norpeLHocTen  BblMUCHEHUN  (aBCONMOTHOM UM OTHOCUTENBbHOW), CPaBHEHWE YUCHOBbIX
BblIpa)XeHUN.
BbluncneHue n cpaBHeHe KOpHeNn. BbiNonNHeHME pacyeToB C pagukanamu.
PeweHne vppaumoHanbHbIX ypaBHEHMA. HaxoxaeHme 3HayYeHun cteneHen ¢ paumoHanbHbIMK
nokasatensmn. CpaBHeHne cteneHen. Npeobpa3oBaHusa BblpaXXeHWUA, COAepXalux CTEneHu.
PelleHne nokasaTenbHbIX YpaBHEHUN.
PeweHne npuknagHbix 3agau.
HaxoxgeHne 3HavyeHun norapmcpma no npou3BONbHOMY OCHOBaHMo. [lepexog OT OAHOro
OCHOBaHus K ApyroMy. BblumcrneHve wn cpaBHeHue norapudmoB. JlorapudpmupoBaHue u
NOTEHUMPOBaHNE BblpaXKEHUN.
MpnBnAMXeHHbIe BLIYMCIEHUS U PeLLeHNS NPUKNaaHblX 3agau.
PeLieHne norapudmmyecknx ypaBHEHUMN.



OCHOBbI TPUTOHOMETPUA
OcHoBHbIe NoHATUA
PagnaHHas mepa yrna. BpawartenbHoe awkeHue. CUHYC, KOCUMHYC, TaHr€HC M KOTaHreHc
yucna.
OCHOBHblEe TPUrOHOMETPUYECKME ToXAECTBa
dopmynbl npuBeaeHus. Popmynbl cnoxeHusi. Popmynbl yaBoeHus Popmysibl 10/108UHHO20
yana.
MpeobpasoBaHnsi MPOCTENLLNX TPUFOHOMETPUYECKNX BbIpaXKEHUI
lMpeobpasoBaHne CyMMbl TPUFOHOMETPUYECKMX PYHKUMIA B NPOM3BEOEHME N NPOU3BEOEHUS B
CyMMY. BbipaxeHue mpuaoHoMempu4ecKux QhyHKUUU Yepe3 maHaeHC nosio8uUHHO20
apaymeHma.
TpuroHomeTpuyeckme ypaBHeEHMS N HEpaBEHCTBA
MpocTenwne TpuroHomeTpuyeckue ypaBHeHus. [lpocmeliwue  mpuaoHoMempuyeckue
HepaseHcmaa.
O6paTHble TpuroHomeTpuyeckne PyHKLUMU. ApKCUHYC, apKKOCKHYC, apKTaHreHc.
lpakmuyeckue 3aHsmMus
PagunaHHbIN MeTo4 n3MepeHus YrioB BpaLLEHMS U CBA3b C rpadyCHON MepoW.
OCHOBHble ~ TPUrOHOMETPUYECKNE TOXOEeCTBa, hopmynbl CrnoXeHus, yABOEHUS,
npeobpa3oBaHMe CyMMbl TPUFOHOMETPUYECKMX (OYHKUMA B npousBeneHue, npeobpasoBaHune
NPOM3BEAEHNS TPUTOHOMETPUYECKMX (PYHKUMIA B cymmyto lMpocTenumne TpuroHomeTpuyeckue
YypaBHEHWS N HEpaBEHCTBA.
O6paTHble TpUroHoMeTpudeckme PyHKLNN: apKCUHYC, apKKOCUHYC, apKTaHreHc.
DYHKLMKN, X CBOCTBA U rpacmku
®yHKkumn. ObnacTtb onpegeneHnss 1 MHOXECTBO 3HA4YeHWn; rpaduk yHKUUKW, MNOCTPOEeHue
rpadpnkoB OYHKLMIA, 3adaHHbIX pas3nnyHbIMK cnocobamu.
CeonctBa  (yHKUMU.  MOHOTOHHOCTb,  YE€THOCTb,  HEYETHOCTb,  OrPaHWYEHHOCTb,
nepvoguyHocTb. [lpomexyTkM Bo3pacTaHusi K yObiBaHWsi, Haubonbllee W HauMmeHbluee
3Ha4eHus,
TOYKM 3KCTpeMyma. [padmyeckas nHTepnpetaums. Npumepbl PyHKLUNOHANbHbBIX 3aBUCUMOCTEN
B pearnbHbIX npoueccax v aBneHnsx. ApudmeTndeckne onepaummn Hag pyHKLMaMM.
CnoxHas dyHKums (komnoauuus). lMoHsmue o HerpepbIBHOCMU OYHKUUU.
O6paTtHble dyHKUuuU. Obriacms onpedeneHus u obnacms 3HadyeHUl obpamHol hyHKUUU.
pagpuk obpamHoU hyHKYUU.
CrteneHHble, NokasaTenbHble, norapupmmyeckme
N TpUroHomeTpuyeckne PyHKLMN.
OGpaTHble TpUroHoMeTpu4eckme yHKLNn
Onpegenennsa pyHKUMR, X CBOMCTBA U rpadomku.
lMpeobpasoBaHns rpadmkoB. [lapannenbHbii MEPEHOC, CUMMETPUSI OTHOCUTENBbHO OCeW
KOOpAMHAT U CUMMETPUSA OTHOCUTENBbHO Havana KoopauHaTt, CUMMETPUSA OTHOCUTENBHO NPSMON
Y = X, pacTsbKeHue u cxkatme BAOMNb 0CeN KoopauHar.
lMpakmuyeckue 3ad0aHusi
Mpumepbl 3aBUCUMOCTEN MeXAy MNepeMeHHbIMM B pearibHbiX Mpoueccax M3 CMEXHbIX
avcumnnuH.  OnpepgeneHne  yHkumn. [llocTpoeHne wn  uyTeHne rpadukoB  (PyHKLMN.
Wccneposanune yHkuun. CBOMCTBa NUHENHOWN, KBagpaTUYHOM, KYCOYHO-IIMHEWHOW U APOBGHO
nuHerHon yHKUUn. HenpepbiBHblE U Nepuogmnyeckme yHkumm. CBoncTBa U rpadmkn CUHYCa,
KOCMHyCa, TaHreHca W KoTaHreHca. O6paTHble yHKUMM u  ux rpadcukn. OB6paTHble
TpuroHomeTpuyeckne dyHkumn. [NpeobpasoBaHus rpaduka yHkuuKn. [apMoHudeckue
konebaHus. MNMpuknagHble 3agayn.
lMokasaTenbHble, norapnummnyeckne, TPUroHOMETPUYECKNE YPAaBHEHNSA U HepageHcmaa.

HAYAJIA MATEMATUYECKOIO AHAJTIU3A
MocnepoBaTenbHocTU. Cnocobbl 3aaaHNsA 1 CBOMCTBA YMCMNOBbLIX NOCegoBaTeNIbHOCTEN.
lMoHsmue o npedene nocnedosamenbHocmu. CyuwecmeogaHue npedena MOHOMOHHOU
oepaHuyeHHol rnocrnedosamesisbHocmu. CymMMUMpOBaHWE nocrnegoBaTefnlbHOCTEN. BeCckoHeYHOo
ybbiBatoLLan reomeTpmyeckasi Nporpeccus 1 ee cymma.



MpousBoaHasn. NoHATUE O NPON3BOAHON PYHKLMU, €€ reOMEeTPUYECKUI N (PU3NYECKNIA CMBICTT.
YpaBHeHue kacaTenibHoOM K rpadmky  dyHKumn. [1pousBOAHbIE  CYMMbI,  PasHOCTH,
npounsBedeHns, YacTHble. [1pon3BOAHbIE OCHOBHLIX 3fieMeHTapHbIX YHKUMA. [MpuMeHeHne
Npoun3BOAHON K nccnenoBaHmio yHKUMA U NOCTPOeHUto rpadpukoB. pou3eodHsbie obpamHol
YHKUUU U KOMIO3UUyuU byHKUUU.

MpuMepbl  MCMOMb30BaHUA MNPOM3BOAHOW [ONS  HaxXOXAEHWUS Haumnyylwero pelleHus B
npuknagHeix 3agadvax. Bropas npomsBogHasl, ee reoMeTpuyeckun 1 usndeckmnin CMbICI.
HaxoxgeHne ckopocTu ans npolecca, 3agaHHoro qopmyrnon 1 rpaukom.

MepBooOpa3Haa u wuHTerpan. [NpumeHeHWe onpeaeneHHoro WHTerpana Ana HaxoXAaeHus
nnowaan KkpusonuHenHon Tpaneumn. Popmyna HototoHa—IlenbHuua. Mpumepbl NpUMeHeHus
WHTEerpana B pusnke 1 reoMmeTpun.

lNpakmuyeckue 3adaHusi

UucnoBaa  nocrnegoBaTenbHOCTb,  CMOCOObLI  ee  3adaHus,  BbIYUCNEHUS  YNEeHOB
nocrnegoBaTenbHOCTU. Mpegen nocrnenoBaTenbHOCTU. BeckoHe4HO ybbiBatoLLasn
reomeTpuyeckasi Nporpeccus.

NpounsBoaHasa: MeEXaHUYECKUA U TEOMETPUYECKNIA CMbICI NPOU3BOLHON.

YpaBHeHMe kacatenbHon B obwem Buge. lpasBuna wn copmynbl anddepeHupoBaHus,
Tabnmua npou3BOAHbLIX 3NeMeHTapHbIX QYHKUMA. MccnegoBaHne YHKUMM C  NOMOLLbIO
npou3BodHon. HaxoxgeHne Hambonbluero, HaMMeHbLUero 3HadYeHus W JKCTpeMarbHbIX
3Ha4YeHUN PyHKLMN.

MHTerpan n nepsooOpasHas. Teopema HbioToHa—JlenbHuua. lNMpumeHeHne wHTerpana kK
BbIYMCIEHNIO (PU3NYECKNX BEMNYNH U NrioLLagen.

YPABHEH/A N HEPABEHCTBA
YpaBHeHUss U cucteMbl ypaBHEeHUMW. PaunoHanbHble, nppaunoHanbHble, nokasaTtesibHble U
TPUrOHOMETPUYECKNE YPABHEHNS U CUCTEMBI.
PaBHOCUMBHOCTL YpaBHEHUIN, HEPABEHCTB, CUCTEM.
OcHoBHbIE NpUEMbI NX peLLeHUs (PasnoXeHne Ha MHOXUTENW, BBEAEHNE HOBbIX HEN3BECTHBbIX,
NoACTaHOBKA, rpadnyeckuin meTos).
HepaBeHcTBa. PaunoHanbHble, uppaumoHanbHble, nokasaTernbHble U mpu2oHoMempu4yeckue
HepaBeHcTBa. OCHOBHbIE MPUEMbI UX PELUEHUS.
Ucnonb3oBaHue CBOUCTB M rpadpukoB PyHKLMA NPU pelueHU YPpaBHEHUA U HEPaBEHCTB.
MeTtog wHTepBanoB. WM3o0paxeHne Ha KOOPAWHATHOM MITIOCKOCTU MHOXECTBA pPeELUEeHUN
ypaBHEHWI 1 HEPABEHCTB C ABYMSI NEPEMEHHBIMU N NX CUCTEM.
lNpuknadHbie 3adavyu
MpMMeHeHne maTemaTuyecknx MeTOAOB ANSA peLleHns coaepXaTernbHbIX 3a4ad U3 pasnnyHbIX
obnacTten Haykun 1 NPaKkTUKW.
UHTepnpeTauns pesynbtaTta, y4eT pearnbHblX OrpaHUYeHniA.
lpakmuyeckue 3aHsaImMus
KopHu ypaBHeHW. PaBHOCUNBHOCTb ypaBHEHUN. [Tpeobpa3oBaHne ypaBHEHWIA.
OcHoBHbIE NpUeMbI peLleHns ypaBHEHUN. PelleHne cuctem ypaBHeEHMIA.
Mcnonb3oBaHue CBOMCTB M rpacoukoB OYHKUNIA AN peLleHnst ypaBHEHU U HEPaBEHCTB.

KOMBMHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEW
OnemMeHTbl KOMBUHATOPUKN
OCHOBHbIe NOHATUS KOMBMHATOPUKK. 3agayn Ha noacyeT yucra pasMeLLeHnin, NepecTaHOBOK,
coyeTaHui. PeweHune 3agay Ha nepebop BapmaHToB. Popmyna 6uHoma HetoToHa.
Conctea 6GHOMMHaNbHbIX KO3 MUUNEHTOB. TpeyronbHKK Mackans.
OnemeHTbl TEOPMU BEPOSITHOCTEN
CobbiTne, BEPOATHOCTb COObLITUSA, CMNOXEHVWE W YMHOXEHWe BeposTHocTew. [ToHsmue o
He3asucumocmu cobbimud. [uckpemHas criydaliHasi eefluduHa, 3aKoH ee pacripeldesieHusl.
YHucrniosbie xapakmepucmuku AuckpemHouU criydalHol eenu4vuHsbl. NoHsamue o 3akoHe 60nbuiux
qucern.
OnemMeHTbl MaTeMaTn4eckon CTaTUCTUKM

MpeacraeneHne AaHHbIX (Tabnuubl, Auarpammbl, rpaduvkn), 2eHepasibHasi COB0KYNHOCMb,
8blbopka, cpedHee apughmemuyeckoe, MeduaHa. [NloHsmue o 3adayax Mamemamuyeckol
cmamucmuku.



PeweHue npakmuyeckux 3aday ¢ npuMeHeHuemM 8eposimHOCMHbIX Memodos.

lMpakmuyeckue 3ad0aHusi

Nctopua pasBuTua KOMOMHATOPMKKW, TEOPUMM BEPOATHOCTEN M CTATUCTUKM M UX POfib B
pasnnyHbIX cdepax YenoBeyecKkon XusHegesaTenbHocTn. NpaBuna kombuHaTopukn. PelleHne
KOMOMHATOPHbLIX 3agad. PasmelleHus, co4veTaHust M nepectaHoBkW. BumHom HbloToHa w
TpeyronbHuk Mackans. MNpuknagHble 3agayun.

Knaccuyeckoe onpegeneHne BepOSATHOCTWM, CBOWCTBA BEPOSATHOCTEW, TeopemMa O CyMMme
BeposTHOCTeW. BbluncneHne seposiTHocTen. lNpuknagHole 3agadn. [NpeactaBneHne YMcnoBbiX
AaHHbIX. [MpyknagHble 3agayn.

FrEEOMETPUA
lpsiMble u nIockocmu 8 npocmpaHcmee
B3avmHoe pacnonoxeHue AOByxX nNpsiMbIX B npocTpaHcTBe. [lapannenbHOCTb MpsiMon U
nnockoctn. [lapannenbHOCTb NMOCKOCTEN. [lepneHauKynapHOCTb NPSAMOM U MNOCKOCTMW.
lNepneHanKynsap W HakmnoHHasa. Yron mexay nNpssiMon M MNOCKOCTbH. [ByrpaHHbIA yron. Yron
Mexagy  nnockoctamu.  [lepneHgukynsapHOCTb  OBYX — nNriockocTten.  [feomeTpuyeckue
npeobpa3oBaHMsa NPOCTPaHCTBA: NapasnfenbHblii  NEPEHOC, CUMMETPUS  OTHOCUTENbHO
NOCKOCTW.
MapannenbHoe npoekTnpoBaHue. [lnowadb opmoaoHasibHoU npoekyuu. W3obpaxeHne
NPOCTPaHCTBEHHbIX Uryp.
MHororpaHHukm
BepwwHbl, pebpa, rpaHn MHororpaHHuka. Passepmka. MHozoepaHHbie yaribl. Bbinykbie
MHo20epaHHUKU. Teopema dunepa.
Mpuama. lMpamas wu HaknoHHas npuama. [lpaBunbHasa npuama. [lapannenenuned. Ky®.
Mupamuga. MpasunbHaa nMpamuga. YceyeHHasa nupamuga. Tetpasgp.
CvmmeTpun B Kybe, B napannenenunege, B npusamMe u nupammae.
CeueHuns kyba, npuambl U NUpamMuapl.
MpencraeneHne o NpaBuUnbHbIX MHOTOrpaHHWKax (TeTpasape, Kybe, oktasgpe, AoAekasgpe m
nkocaagpe).
Tena n NOBEPXHOCTN BpaLLEeHUS

UunuHap n  KoHyc. YcedeHHbln KoHyc. OcHoBaHue, BbICOTa, 0OoOkoBad MOBEPXHOCTb,
ob6paasytowas, passepTtka. OceBble CeYeHUs U cedeHunsl, napannenbHble OCHOBAHUIO.
LLap n cdepa, nx cedenna. KacatenbHasa NnockocTb K cdepe.

N3mepeHusa B reomeTpun
O6bem u ero nsamepeHue. MIHterpansHas gopmyna obbema.
dopmynbl o6bema Kyba, NnpsAMOyronbHOro napannenenvnena, npyuaMbl, LUNUHApa.
®opmynbl 06bema nvpamuabl U KOHyca. PopMynbl Nnowaan MNOBEPXHOCTEN UMAMHAPa W
KoHyca. dopmynbl o6bema wapa 1 nnowaamn chepobl.
Mogo6ue Ten. OTHOLWEHMS NoWanen NOBEPXHOCTEN N 06bEMOB NOAOOHbLIX TEN.

KoopauHatbl 1 BEKTOPbI
MpsmoyronbHasa (gekapToBa) cucTema KoopauHaT B npocTpaHcTee. dopmyna pacCTosHUS
Mexay ABYMS TO4KaMu. YpaBHEeHUs cipepbl, rniaockocmu u rnpsimod.
Bektopbl. Mogynb BekTopa. PaBeHCTBO BEKTOPOB. CrioXXeHne BEKTOPOB. YMHOXEHUE BeEKTopa
Ha 4yucno. PasnoxeHne BekTopa No HanpaeneHuaMm. Yron mexay AByms Bektopamu. Npoekums
BekTOopa Ha ocb. KoopauHaTtel BekTopa. CkanspHoe npom3BeneHne BEKTOPOB.
Mcnonb3oBaHue KoopaMHaT 1 BEKTOPOB MPU PeLIeHNN MaTeMaTUYECKUX U NPUKITagHbIX 3agay.
lMpakmuyeckue 3ad0aHus
[Mpu3HakM B3aMMHOro pacnonoXeHus npsaMbiX. Yron wmexgy npsiMbiMi.  B3saumHoe
pacnonoXeHne NpsiMbIX U NOcKocTen. MNepneHankynap 1 HakMmoOHHAas K NIIOCKOCTU. Yron mexay
NPAMON U NITOCKOCTbIO. TeopeMbl 0 B3aUMHOM PacnosioXKeHUn NpsiMon 1 NNockocTu. Teopema o
Tpex nepneHaunkynspax.
Mpun3Haku 1 cBoNCTBa NapannenbHbIX U NepneHanKyNAPHbIX MIOCKOCTEN.
PacctosHne OT TOYKM [O NNOCKOCTW, OT MPAMON [0 NNOCKOCTW, PacCTosiHue Mexay
MIOCKOCTSIMW, MEXAY CKPEeLLUMBAWNMNCA NPAMbIMA, MeXay NPOu3BOSibHbIMU urypamm B
NPOCTPaHCTBe.
MapannenbHoe MNpoekTUpoBaHNe N ero CBOWCTBA. Teopema O riowadu opmoaoHanbHoU
rpoeKyuu MHo2oy2orbHUKa. BaanmHoe pacrnonoXeHne NpocTpaHCTBEHHbIX uryp.



PasnunyHble Buabl MHororpaHHuKoB. Mx nzobpaxeHus. CeveHus, pasBepTKM MHOMOrpaHHMKOB.
Mnowanb nosBepxHocTU. Buabl cummeTpuin B npocTtpaHcTBe. CUMMeTpusi Ten BpalieHus u
MHOrorpaHHuKoB. Bbluncnenuve nnowagen n o6bemos.

BekTopbl. [lenctBusa ¢ Bektopamu. [lekapToBa cucteMa KoopAmHaT B MPOCTPaHCTBE.

YpaBHEHUE OKPYXHOCTW, cdoepbl, MNMOCKOCTU. PacctosiHne mexagy Todkamu. [denctBumsa cC
BEKTOpamu, 3afaHHbiMM koopauHaTamu. CkanspHoe npousBefeHue BeKTOpoB. BekTtopHoe
ypaBHeHME npsMOM W MrockocTu. Mcnonb3oBaHuMe BEKTOPOB MpU [OKa3aTerlbCTBE TEOpeM
cTepeomMeTpun.
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AmaHacsH J1. C., Bymy3soe B. @., Kadomues C. b. u dp. MatemaTuka: anrebpa n Havana
mMaTemaTnyeckoro aHanumaa. FeomeTtpus. FleomeTpusa (6a30BbIN U yrnyOneHHbIN ypoBHK). 10—
11 knaccbl. — M., 2014.
bawmakoe M. Y. MatemaTuka (6a3oBbin yposeHb). 10 knacc. — M., 2014.
Bbawmakos M. M. MaTematuka (6a3oBbiin ypoBeHb). 11 knacc. — M., 2014.
bawmakoe M. Y. Anrebpa n Hayana aHanusa, reometpus. 10 knacc. — M., 2013.
bawmakoe M. Y. MatemaTuka (6a3oBbin ypoBeHb). 10 knacc. C6opHUK 3agay: y4eb. nocobue.
— M., 2008.
bawmakoe M. 1. MatemaTtuka (6a3oBbii ypoBeHb). 11 knacc. C6opHuK 3agad: y4eb. nocobue.
— M., 2012.
bymysoe B.®., Npaconoe B.B. | MNopg pen. CaposHuyero B.A. Matematuka: anrebpa n Havana
MaTemaTU4ecKoro aHanumaa, reometpus. Fleometpusa (6a3oBbln U yrnybneHHbIn ypoBeHs) . 10 —
11 kn. M.: sgaTtenbctBo "lNMpoceewieHme”. www.prosv.ru/umk/10-11
MeomeTpus. 10-11 kn. basobi U NpodunbHbIN ypoBHKU. ATaHacsH J1.C. n gp. — M.: U3ganusa
pasHbIX NeT.
reomeTpus. 7-9 kn. AtaHacsH J1.C. n gp. — M.: 'agaHua pasHbix neT
KonsizuH FO.M., Tkayesa M. B, ®edeposa H. E. u dp. MaTtemaTuka: anrebpa un Hayana
MaTeMaTn4eckoro aHanmsa. Anrebpa u Hadana mateMmaTn4eckoro aHanmsa (6asoBbin n
yrny6neHHbin yposHu). 10 knacc / noa pea. A. b. XKnxyeHko. — M., 2014.
Konsizun FO.M., Tkayesa M. B., ®edeposa H. E. u dp. MaTtemaTuka: anrebpa n Ha4ana
MaTemaTnyeckoro aHanuaa. Anrebpa n Ha4ana matematmyeckoro aHanusa (6as3oBbin n
yrnybneHHbin yposHu). 11 knacc / nog pea. A. b. XKnxyeHko. — M., 2014.
Hukonbckuti CM., lNMomanos M.K., PewemHukos H.H. u dp. MaTtemaTtuka: anrebpa n Ha4ana
MaTemMaTU4ecKoro aHanuaa, reometpus. Anrebpa 1 Ha4ana matemMaTMyecKkoro aHanusa
(6asoBbIvi 1 yrnybneHHbi ypoBeHs). 10 k. M.: UsgaTtenbcTtBo "lMpocselyeHmne".
WWW.prosv.ru/umk/10-11.
Huxkonbsckuti C.M., lMomanos M.K., PewwemH+ukos H.H. u dp. MatemaTuka: anrebpa n Ha4yana
MaTemMaTU4ecKoro aHanuaa, reometpus. Anrebpa n Ha4ana maTtemMaTM4eckoro aHanmaa
(6asoBbIvi 1 yrnybneHHbii ypoBeHb). 11 kn. M.: UspgaTtenbcTtBo "lMpoceeLyeHmne".
WWWw.prosv.ru/umk/10-11.
Kosnoe B.B., HukumuH A.A., beroHocos B.C. u dp. / MNMopg pen. Kosnosa B.B. n HukutuHa A A.
MaTtemaTuka: anrebpa n Hayana matemaTU4eCcKkoro aHanunsa, reomeTpus (6asosbin 1
yrnybneHHbI ypoBHW). Pycckoe cnoeo. http://xn---dtbhthpdbkkaet.xn--
plai/shop/catalog/knigi/452/1168/.
Kosnoe B.B., HukumuH A.A., berioHocoe B.C. u dp. / MNMog pen. Kosnosa B.B. n HukutuHa A A.
MaTtemaTuka: anrebpa 1 Hayana MmatemaTU4eCKOro aHanuaa, reomeTpus (6a3oBbin 1
yrnybneHHbin yposHu). 11 kn. M.: Pycckoe cnoso. http://xn----dtbhthpdbkkaet.xn--
plai/shop/catalog/knigi/4
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MypasuH I".K., MypasuHa O.B. Matematuka: anrebpa n Ha4ana matemaTU4ecKkoro aHanuaa,
reomeTpus. Anrebpa n Hayana maTemMaTMyeckoro aHanmaa (6asosbi ypoBeHb). 10 kn. M.:
OPO®A. http://www.drofa.ru/75/.

MypasuH I".K., MypasuHa O.B. MatemaTtuka: anrebpa 1 Ha4yana matemaTMy4eckoro aHanusa,
reomeTpus. Anrebpa n Hayana maTemMaTmMyeckoro aHanmaa (6asosbi ypoBeHb). 11 kn. M.:
JPO®A. http://www.drofa.ru/75/.

MHTepHeT-pecypchl
www. fcior. edu. ru (MHdOpMaUMOHHbIE, TPEHMPOBOYHLIE U KOHTPOSbHbBIE MaTepuansbl).
www. school-collection. edu. ru (EguHas konnekumm umdpoBbix 06pa3oBaTeNbHbLIX PECYPCOB).
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