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NMPOrPAMMA 3K3AMEHA MO MATEMATUKE
Ob6bem 3HaHMW K CTeneHb BNageHWa maTepuanom, ONUCaHHbIM B nporpaMmme,
COOTBETCTBYIOT KypCy MaTtemaTukm cpefHen wkonbl. [locTynarowmim MOXeT nonb3oBaTbCs
BCEM apcCeHarioM CpeacTB M3 3TOr0 Kypca, BKMAYas M Hadana aHanui3a. OgHako ans
peleHns 9K3aMeHaUWOHHbIX 3aday [AO0CTaTOYHO YBEPEHHOrO BrajeHus nuvb Temu
MOHATUSIMU N UX CBOWNCTBAMM, KOTOPbIE NEPEeYNCIiEHbl B HACTOSLLEN NporpaMme.
N3yyeHne maTtemaTtumkm HanpaBrneHo Ha OCTUXKEHME CneayoLwmx Lenen:

* ¢dhopMupoBaHue npeacTaBfeHUA O MaTeMaTUKe KakK YHUBEpPCaribHOM S$3blke Hayku,
CpeacTBe MOAENMpPOBaHWS SBMEHW U NpoLeccoB, 06 naesax n metogax MaTeMaTuku,;
* pa3BUTUE JIOTMYECKOrO MbILLIIEHNSA, MPOCTPAHCTBEHHOIO BOOBPaXeHWs, anropuTMmYeckon
KyNbTYypbl, KOUTUMHOCTU MbILLNIEHNSA HA YPOBHE, HEOOBX0AMMOM ANs 06yYeHMs B BbICLLEN LUKOME
Mo COOTBETCTBYHOLLEN CNEUManbHOCTH, B ByayLuen npodeccMoHanbHon 4eATENbHOCTY;
* OBnageHne MareMaTU4eCKMMM 3HaAHUAMMU U YMEHUSAMU, HeOOXOANUMbIMU B NOBCEQHEBHON
XWU3HU, ONSA M3YYEHUS LLKOMbHbIX €CTECTBEHHOHAYYHbIX AUCUMNINH Ha 6Ga30BOM YpOBHe, AN
nonyyeHusi obpasoBaHus B o06nacTax, He TpeOywlwnx yrnybneHHONn MaTemaTU4ecKom
NOArOTOBKM;
* BOCMUTaHWe CpeacTBaMM MaTeMaTuKM KyrnbTypbl JIMYHOCTU: OTHOLLUEHWSA K MaTtemaTtuke Kak
yacTn obLevenoBeYeckon KynbTypbl: 3HAKOMCTBO C WCTOPMEN pPasBUTUS MaTemaTUKM,
9BOMOLMEN MaTEMATUYECKMX MAEN, MOHUMaHUSA 3HA4YMMOCTM MaTeMaTUKM A4S 0BLecTBEHHOro
nporpecca.

lMporpamma BCTYNUTENBHOIO UCMNbITAHMA MO MaTeMaTMKe COOTBETCTBYET TpeboBaHMAM K
npeaMeTHbIM  pe3ynbTataM o0cCcBOeHus 6a30oBoro Kypca Matematuku eaepanbHOro
rocygapcTBeHHOro obpasoBaTesfibHOro crtaHgapTa cpegHero obuiero obpasoBaHus.

COOEPXXAHWE MPOIrPAMbI BCTYNMUTENBHOIO UCTTbITAHNA

BeepneHne
MatemaTuka B Hayke, TEXHUKE, SKOHOMUKE, MHADOPMALMOHHBIX TEXHOMOMMAX U MPaKTUYECKON
AEeATENbHOCTN.

AJTTEBPA
Paseumue rnoHamus o Jucrne
Llenble u paumoHanbsHble ynicna. [encTeutenbHble Yncna. lpubnuXeHHbIe 8bIYUCIEHUS.
KowmrinekcHble yucna.
KopHu, cmeneHu u nozapugmel
KopHn u cteneHu. KopHu HaTypanbHOW CTEMEHM M3 umucna u ux cBoncTtea. CreneHu c
paumoHanbHbIMM NokasaTensamu, nx ceonctea. CTeneHn ¢ AencTBUTENbHbIMK NOKasaTenamu.
Ceoticmea cmernieHu ¢ delicmeumeribHbIM roKka3amersiem.
Norapudm. JNorapudpm umcna. OcHOBHOe norapudMMYEecKoe TOXAECTBO. [decAaTUdHble U
HaTypanbHble norapudmel. [Mpasuna pencteuin ¢ norapudpmamn. [llepexos K HOBOMY
OCHOBaHMWIO.
NMpeobpa3oBaHne anrebpanyeckux BbipaxeHun. [lpeobpasoBaHne paunOHanbHbIX,
nppaunoHarnbHbIX CTEMEHHbIX, MOKa3aTeNbHbIX U NOrapuOMUYECKMX BbIPAXKEHWMN.
lMpakmuyeckue 3ad0aHus
ApucpmeTndeckne OENCTBMA HaL YMcnamm, HaxoxageHue npuonmkeHHbIX 3Ha4YEeHU BENNYMH U
NOrpeLHoCcTen  BblMUCHEHUN  (aBConMoTHOM U OTHOCUTENbHOW), CpaBHEHWE  YUCITOBbIX
BblIpa)XeHUN.
BbluncneHue n cpaBHeHne KopHeln. BbiNoNHEHME pacyeToB C paankanamu.
PeweHne nppaumoHanbHbIX ypaBHEHMA. HaxoxageHme 3Ha4YeHun cteneHen ¢ paumoHanbHbIMK
nokasatensmn. CpaBHeHue cTteneHen. [Npeobpa3oBaHusa BblpaXeHWU, COAepXalnx CTENEHW.
PelleHne nokasaTenbHbIX YpaBHEHUN.
PelueHune npuknagHblx 3agau.
HaxoxgeHne 3HayeHun norapuma no npomsBOfIbHOMY OCHOBaHUIO. [lepexog OT oOfHOro
OCHOBaHus K apyromy. BblumcrieHve wn cpaBHeHue norapudmoB. JlorapupmupoBaHue u
NoTEHUUPOBAHME BblpaXKeHUN.
MpnBnMXeHHbIe BbIYMCIEHUS U PeLLeHNs NPUKNaaHbIX 3agauq.
PeLieHne norapudmmyecknx ypaBHEHUMN.



OCHOBbI TPUTOHOMETPUA
OcHoBHbIe NoHATUA
PagnaHHas mepa yrna. BpawartenbHoe awkeHue. CUHYC, KOCUMHYC, TaHr€HC M KOTaHreHc
yucna.
OCHOBHblEe TPUrOHOMETPUYECKME ToXAECTBa
dopmynbl npuBeaeHns. Popmynbl cnoxexus. Popmynbl yaBoeHUs Popmysibl 107108UHHO20
yana.
MpeobpasoBaHnsi MPOCTENLLMX TPUFOHOMETPUYECKNX BbIpaXKEHUI
lMpeobpasoBaHne CyMMbl TPUFOHOMETPUYECKMX PYHKUMIA B NPOM3BEOEHME N NPOU3BEOEHUS B
CyMMY. BbipaxeHue mpuaoHoOMempuyYecKux ghyHKUUU Yepel3 maHaeHC ros108UHHO20
apaymeHma.
TpuroHomeTpuyeckme ypaBHeEHMS N HEpaBEHCTBA
MpocTenwne TpuroHomeTpuyeckue ypaBHeHus. [lpocmeliwue  mpuaoHoMempu4yeckue
HepaseHcmaa.
O6paTHble TpuroHomeTpuyeckne PyHKLUMU. ApKCUHYC, apKKOCKHYC, apKTaHreHc.
lpakmuyeckue 3aHsmMus
PagunaHHbIN MeTo4 U3MepeHus YrioB BpaLLEHWst U CBA3b C rpagyCHON MEPONA.
OCHOBHble ~ TpUroHOMETpUYEecKMe  TOXOEecCTBa, dopmynbl CNOXeHus, yABOEHUS,
npeobpa3oBaHMe CyMMbl TPUFOHOMETPUYECKMX (OYHKUMA B npousBeneHue, npeobpasoBaHune
NPOM3BEAEHNS TPUTOHOMETPUYECKMX (PYHKLUMI B cymmyto [MpocTenwume TpUroHomeTpuyeckmne
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, 3a4aHHbIX pas3nunyHbIMin cnocodamu.
CBonctBa  (yHKUMU.  MOHOTOHHOCTb,  YE€THOCTb,  HEYETHOCTb,  OrPaHUYEHHOCTb,
nepuvoguyHocTb. [lpomexyTkM Bo3pacTaHusi K yObiBaHWsi, Haubonbllee W HauMmeHbluee
3Ha4eHus,
TOYKM 3KCTpeMyma. [padmyeckas nHTepnpetaums. Npumepbl PyHKLUNOHANbHbBIX 3aBUCUMOCTEN
B pearnbHbIX npoueccax v aBneHnsix. ApudmeTndeckue 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 OTHOCUTENbHO Havana KoopauHaTt, CUMMETPUSA OTHOCUTENBHO NPSAMON
Y = X, pacTsKeHue u cxxatme 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 NMHENHOW, KBagpaTUYHOM, KYCOYHO-IIMHEWHOW U APOBHO
nuHerHon yHKUun. HenpepbiBHbIE 1 Nepuoguyeckme yHkumm. CBoncTBa U rpadmkn CUMHYyCa,
KOCMHyCa, TaHreHca W KoTaHreHca. O6paTHble yHKUMM u  ux rpadcukn. OB6paTHble
TpuroHomeTpuyeckne yHkumn. [NpeobpasoBaHus rpaduka yHKUuK. TapMoHU4eckue
konebaHus. MNMpuknagHble 3agayn.
lMokasaTenbHble, norapummnyeckue, TPUroHOMEeTPUYECKNE YPaBHEHNSA N HepageHcmaa.

HAYANA MATEMATNYECKOIO AHATTN3A
MocnepoBaTenbHocTU. Cnocobbl 3aaaHNsa 1 CBOMCTBA YMCMOBbLIX NOCefoBaTeNIbHOCTEN.
lMoHsmue o npedene nocnedosamenbHocmu. CyuwecmeosaHue npedesna MOHOMOHHOU
oepaHuyeHHol rnocnedosamersibHocmu. CymMMMpOBaHWE nocrnegoBaTenbHOCTEN. BeCcKoHEeYHOo
ybbiBatoLLan reomeTpmyeckasi Nporpeccus 1 ee cymma.



MpousBoaHasn. NoHATUE O NPON3BOAHON PYHKUUKN, ee reoMeTpUYecKUn N n3n4ecknin CMbICH.
YpaBHeHWe kacaTenbHOM K  rpadumky  dyHKumn. [1ponMsBOAHbIE  CYMMbl,  PasHOCTMU,
npounsBedeHns, YacTHble. [1pon3BOAHbIE OCHOBHLIX 3fieMeHTapHbIX YHKUMA. [MpuMeHeHne
Npoun3BOAHON K nccnenoBaHmio OyHKUMA U NOCTPOeHuto rpadukoB. pou3eodHsbie obpamHol
YHKUUU U KOMIO3UUyuu byHKUUU.

lMpuMepbl  MCMOMb30BaHUA NPOM3BOOHOW ONS  HaxXOXAEHWUS Haumnyylero pelleHus B
npuknagHeix 3agadvax. Bropas npomsBogHasl, ee reoMeTpuyeckun 1 usndeckmnin CMbICI.
HaxoxgeHne ckopocTu ans npolecca, 3agaHHoro qopmyrnon 1 rpaukom.

MepBooOpa3Haa u wuHTerpan. [lpumeHeHne onpeaeneHHoro WHTerpana Ans HaxoXAaeHus
nnowaan kpusonuHenHon tpaneuun. Popmyna HototoHa—IlenbHuua. MNMpumepbl NpUMMeHeHus
WHTEerpana B pusnke 1 reoMmeTpun.

lNpakmuyeckue 3adaHusi

UucnoBaa  nocrnegoBaTenbHOCTb,  CNOCOObLI  ee  3adaHus,  BbIYUCIIEHWS  YNEHOB
nocrnegoBaTenbHOCTN. Mpegen nocrnefoBaTenbHOCTU. BeckoHe4HO ybbiBatoLLasn
reomeTpuyeckasi Nporpeccus.

NpounsBoaHasa: MeEXaHUYECKUA U TEOMETPUYECKNIA CMbICI NPOU3BOLHON.

YpaBHeHMe kacatenbHon B obwem Buge. lpasBuna wn copmynbl anddepeHupoBaHus,
Tabnmua npou3BOAHbIX 3NeMeHTapHbIX yHKUMIA. WccnegoBaHne (YHKUMM C  MOMOLLBbIO
npou3BodHoW. HaxoxaeHne Hambonbllero, HaMMeHbLIero 3HayYeHuss W IKCTpemarbHbIX
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, nokasaTteribHble U
TPUrOHOMETPUYECKNE YPABHEHNS U CUCTEMBI.
PaBHOCWNBHOCTb YpaBHEHUI, HEPABEHCTB, CUCTEM.
OCHOBHbIE NpUeMbI UX pelleHns (pasnoXeHne Ha MHOXUTENW, BBeAeHNE HOBbIX HEU3BECTHBbIX,
NoACTaHOBKA, rpadnyeckuin meTos).
HepaBeHcTBa. PaunoHarnbHble, uppaumnoHarbHble, nokasaTenbHble U mpu2oHOMempuyeckKue
HepaBeHcTBa. OCHOBHbIE NPUEMBI UX PELLEHNS.
Ucnonb3oBaHue CBOUCTB U rpadpukoB PyHKLIMA NPU pelueHU YpaBHEHUA U HEPaBEHCTB.
MeTtog wHTepBanoB. WM3o6paxeHne Ha KOOPAWHATHOM MNITIOCKOCTU MHOXECTBA pPELUEeHUN
ypaBHEHUI 1 HEPABEHCTB C ABYMS NEePEMEHHbLIMU N UX CUCTEM.
lNpuknadHbie 3adavyu
MpMMeHeHne maTemaTuyecknx MeTOAOB ANSA peLleHns coaepXaTernbHbIX 3a4ad U3 pasnnyHbIX
obnacTten Haykun 1 NPaKkTUKW.
MHTepnpeTaumsa pesynsTtaTa, y4eT peanbHblX OrpaHUyYeHnn.
lpakmuyeckue 3aHsaImMus
KopHu ypaBHeHW. PaBHOCUNBHOCTL ypaBHeHUI. [peobpa3oBaHne ypaBHEHWIA.
OcHOBHble NpueMbl peLleHns ypaBHeEHUN. PelueHne cuctem ypaBHeHUN.
Mcnonb3oBaHne CBOWCTB M rpapmkoB OYHKUUIN ONSA peLLeHnss ypaBHEHUA U HEPaBEHCTB.

KOMBMHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEW
OnemMeHTbl KOMBUHATOPUKN
OCHOBHbIe NOHATUS KOMBMHATOPUKK. 3agayn Ha noacyeT yucra pasMeLLeHnin, NnepecTaHOBOK,
coyeTaHui. PeweHune 3agay Ha nepebop BapmaHToB. Popmyna 6uHoma HetoToHa.
Conctea GHOMMHaNbHbIX KO3 ULUMEHTOB. TpeyronbHUK Mackans.
OnemeHTbl TEOPMU BEPOSITHOCTEN
CobbiTne, BEPOATHOCTb COObLITUS, CNOXEHWE U YMHOXEHWe BeposTHoCcTeW. [ToHsmue o
He3asucumocmu cobbimud. [uckpemHas criydyalHasi eefluduHa, 3aKoH ee pacripeldesieHusl.
YHucriosble xapakmepucmuku GucKpemHoU criydalHol eenuyuHbl. lToHamue o 3akoHe 60rbuUX
qucer.
OnemMeHTbl MaTeMaTU4eCKoN CTaTUCTUKN

MpeactaeneHne AaHHbIX (Tabnuubl, Auarpammbl, rpaduvkn), 2eHepasibHasi COB0KYNHOCMb,
8blbopka, cpedHee apughmemuyeckoe, meduaHa. [MoHsmue o 3adavyax Mamemamu4yeckol
cmamucmuku.



PeweHue npakmuyeckux 3aday ¢ npuMeHeHUeM 8eposIMHOCMHbIX Memodos.

lMpakmuyeckue 3ad0aHusi

Nctopua pasBuTuA KOMOMHATOPMKKW, TEOpUMM BEPOATHOCTEN M CTAaTUCTUKM M UX PONb B
pasnnyHbIX cdepax YenoBeyecKkon XusHegesaTenbHocTn. NpaBuna kombuHaTopukn. PelleHne
KOMOMHATOPHbLIX 3agad. PasmelueHns, co4yeTaHust M nepectaHoBkKU. BumHOM HbloToHa w
TpeyronbHuk Mackans. MNpuknagHble 3agayun.

Knaccuyeckoe onpegeneHne BepOSTHOCTWM, CBOWCTBA BEPOSTHOCTEW, TeopemMa O CyMMme
BeposTHOCTeW. BbluncneHne seposiTHocTen. lNpuknagHole 3agadn. [NpeactaBneHne YMcnoBbiX
AaHHbIX. [MprknagHble 3agayn.

FrEEOMETPUA
lpsiMble u nIockocmu 8 npocmpaHcmee
B3avmHoe pacnonoxeHuve OByx nNpsiMbIX B nNpocTpaHcTBe. [lapannenbHOCTb nNpaMon wn
nnockoctn. [lapannenbHOCTb NMOCKOCTEN. [lepneHauMKYNnapHOCTb NPSAMOM U MNOCKOCTMU.
lNepneHanKynsp W HaknoHHas. Yron mexay nNpsiMoOn M MNOCKOCTb. [BYrpaHHbIA yron. Yron
Mexagy  nnockoctamu.  [lepneHgukynspHOCTb  OBYX — Nnockocten.  [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. lpamas wu HaknoHHas npuama. [lpaBunbHasa npuama. [lapannenenuned. Kyo.
Mupamuga. MpasunbHaa nupamuga. YcedeHHasa nupamuga. Tetpasgp.
CvmmeTpum B Ky6e, B napannenenvnege, B npu3me n nupammae.
CeueHuns kyba, npuambl 1 NnUpamMuapl.
MpenctaeneHre o NpaBuUIbHbLIX MHOrOrpaHHUKax (TeTpasgpe, kybe, oktasgpe, goaekasgpe u
nkocaagpe).
Tena n NOBEPXHOCTN BpaLLEeHUS

UunuHap v KoHyc. YcedeHHbln KoHyc. OcHoOBaHue, BbICOTa, 0OOKoBasg MOBEPXHOCTb,
ob6paasytowas, passepTtka. OceBble CEYEHUS U CedeHusl, NapannenbHble OCHOBAHWIO.
LLap n cdepa, nx cedenna. KacatenbHasa NnockocTb K cdepe.

N3mepeHusa B reomeTpun
O6bem u ero nsamepeHmne. NMuterpansHas dopmyna obvema.
dopmynbl o6bema Kyba, NpsAMOyronbHOro napannenenvnena, npuamMebl, LUIMHApPa.
®opmynbl 06bema nvpamuabl U KOHyca. PopMynbl Nnowaan MNOBEPXHOCTEN UMAMHAPa W
KoHyca. dopmynbl o6bema wapa 1 nnowaamn chepobl.
Mogo6ue Ten. OTHOLWEHMS NoWwanen NOBEPXHOCTEN N 06bEMOB NOAOGHbIX TEN.

KoopauHaTbl U BEKTOPLI
MpsmoyronbHasa (gekapTtoBa) cucTema KoopauHaT B npocTpaHcTBe. Popmyna paccTodHus
Mexay ABYMS TO4KaMu. YpaBHEeHUs cipepbl, rniaockocmu u rnpsimod.
Bektopbl. Moagynb BekTopa. PaBeHCTBO BeKTOpOB. CrioxXeHne BEKTOPOB. YMHOXEHUEe BeKTopa
Ha 4yucno. PasnoxeHne BekTopa No HanpasneHusaM. Yron Mexay AByms Bektopamu. MNpoekuns
BekTOopa Ha ocb. KoopauHaTtel BekTopa. CkanspHoe npom3BeneHne BEKTOPOB.
Mcnonb3oBaHue KoopaMHaT 1 BEKTOPOB MPU PeLIeHNN MaTeMaTUYECKUX U NPUKITagHbIX 3agay.
lMpakmuyeckue 3ad0aHus
[Mpu3HakM B3aMMHOro pacrnonioXeHus npsaMbiX. Yron Mexgy npsMmbiMyu.  B3anmHoe
pacnonoXeHne NpsiMbIX U NIOCKOCTEN. [epneHanKynap M HaknoOHHAas K NIIOCKOCTU. Yron mexay
NPAMON U NITOCKOCTbIO. TeopeMbl O B3aUMHOM PacnonioXeHUn NpsMon 1 NnockocTu. Teopema o
Tpex neprneHaunkynapax.
lNpu3aHaku 1 cBonCTBa NapannesibHbIX 1 NepneHanKYSpHbIX NIIOCKOCTEN.
PacctodHne OT TOYKM [0 MMOCKOCTU, OT NPAMON [0 MMNOCKOCTW, pPaccTosHUE Mexay
NSIOCKOCTSIMU, MEXAY CKPeLUMBAaWMMNCA NPAMbIMA, MEXAY NPOU3BOSIbHbIMK hurypamun B
NPOCTPaHCTBe.
MapannenbHoe MNpoekTUpoBaHMe N ero CBOWCTBA. Teopema O riowadu opmoaoHarnbHoU
rpoeKyuu MHoaoy2orbHUKa. BaanmHoe pacrnonoXeHne NpocTpaHCTBEHHbIX uryp.



PasnunyHble Buabl MHororpaHHuKoB. Mx nsobpaxeHus. CeyeHuns, pasBepTkM MHOrOrpaHHUKOB.
Mnowanb noBepxHocTU. Buabl cummeTpuii B npocTtpaHcTBe. CMMMeTpus Ten BpalieHus u
MHOrorpaHHuKoB. Bbluncnenuve nnowagen n o6bemos.

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

YpaBHEHUE OKPYXXHOCTU, cdoepbl, MNMOCKOCTU. PacctosiHne mexay Todkamun. [denctBus cC
BEKTOpamu, 3afaHHbiMM koopauHaTamu. CkanspHoe npousBedeHue BeKTOpoB. BekTtopHoe
ypaBHeHMe npsMOM U MrockocTu. Mcnonb3oBaHMe BEKTOPOB MpWU AOKa3aTenbCTBE TEOpeEM
cTepeomMeTpun.
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Bbawmakos M. M. MaTematuka (6a3oBbin ypoBeHb). 11 knacc. — M., 2014.
bawmakoe M. . Anrebpa n Hayana aHanmsa, reometpus. 10 knacc. — M., 2013.
bawmakoe M. Y. MatemaTuka (6a3oBbin ypoBeHb). 10 knacc. C6opHUK 3agay: y4eb. nocobue.
— M., 2008.
Gawmakoe M. Y. MatemaTuka (6a3oBhin ypoBeHb). 11 knacc. C6opHuk 3agad: y4eb. nocobue.
— M., 2012.
Eymysoe B.®., lpaconoes B.B. / Mo pen. CagosHunyero B.A. MaTtemaTuka: anrebpa un Hadana
MaTemaTU4ecKoro aHanumaa, reometpus. Fleometpusa (6a3oBbln U yrnybneHHbIn ypoBeHs) . 10 —
11 kn. M.: M3gatenbctBo "lNpocBellenne”. www.prosv.ru/umk/10-11
KonsizuH FO.M., Tkayesa M. B, ®edeposa H. E. u dp. MaTtemaTuka: anrebpa un Ha4ana
MaTeMaTn4eckoro aHanmsa. Anrebpa u Hadana mateMmaTn4eckoro aHanmsa (6asoBbin n
yrny6nenHbi yposHu). 10 knacc / nog pea. A. b. XKmxkueHko. — M., 2014.
Konsizun FO.M., Tkayesa M. B., ®edeposa H. E. u dp. MaTtemaTuka: anrebpa n Ha4ana
MaTeMaTn4eckoro aHanmsa. Anrebpa u Hadana mateMmaTn4eckoro aHanmsa (6asoBbin n
yrnybneHHbin yposHu). 11 knacc / noa pea. A. b. XKnxyeHko. — M., 2014.
Huxkonsckuti CM., lNMomanos M.K., PewemHukoe H.H. u dp. MaTematuka: anrebpa n Ha4yana
MaTeMaTn4eckoro aHanmsa, reometpud. Anrebpa n Hayana matemaTM4ecKkoro aHanmsa
(6asoBbIvi 1 yrnybneHHbl ypoBeHb). 10 kn. M.: UspgaTtenscTtBo "lMpoceeLyeHmne".
WWw.prosv.ru/umk/10-11.
Hukonbsckuti C.M., lMomanos M.K., PewwemH+ukos H.H. u dp. MatemaTuka: anrebpa n Ha4yana
MaTemaTU4ecKkoro aHanuaa, reometpus. Anrebpa 1 Ha4ana maTtemMaTMyecKoro aHanmsa
(6asoBbIvi 1 yrnybneHHbii ypoBeHb). 11 kn. M.: UsgaTtenbcTtBo "lMpoceeLyeHmne".
WWW.prosv.ru/umk/10-11.
Kosnoe B.B., HukumuH A.A., berioHocoe B.C. u dp. / MNMog pen. Kosnosa B.B. n HukutuHa A A.
MaTtemaTuka: anrebpa n Hayana matemaTU4eCckoro aHanunsa, reomeTpus (6asosbin 1
yrnybneHHbIn ypoBHHM). Pycckoe cnoso. 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 n Hadyana mateMaTU4eCcKoro aHanunsa, reomeTpus (6asoBbin n
yrnybneHHbin yposHu). 11 kn. M.: Pycckoe cnoso. http://xn----dtbhthpdbkkaet.xn--
plai/shop/catalog/knigi/4
MypasuH I".K., Mypasurna O.B. MatemaTuka: anrebpa 1 Hayana matemaTU4ecKoro aHanusa,
reomeTpus. Anrebpa n Havyana matemaTnyeckoro aHanusa (6asosbin ypoBeHb). 10 kn. M.:
JPO®A. http://www.drofa.ru/75/.
MypasuH I".K., MypasuHa O.B. MatemaTuka: anrebpa 1 Hayana matemaTU4ecKoro aHanusa,
reomeTpus. Anrebpa n Hadyana matemaTnyeckoro aHanusa (6asosbiin ypoBeHb). 11 kn. M.:
OPO®A. http://www.drofa.ru/75/.
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WHTepHeT-pecypchl
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ABTOp-cocTaBuTeSb:

Pama3saHoB A.K., gekaH chakynbTeTa MaTtemMaTUKN N KOMMbIOTEPHBIX HAYK, 3aB. Kadheapon
MaTtemMaTn4eckoro aHanuaa a.d-m.H., npodeccop



