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NMPOrPAMMA 3K3AMEHA MO MATEMATUKE
O6bem 3HaHMW K CTeneHb BNageHWa mMaTepuanom, ONUCaHHbIM B MporpaMmme,
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 MOAENMpPOBaHUS SBMEHWI U NpoLeccoB, 06 naesax u Metogax MaTeMaTuku,;
* pa3BUTUE JIOTMYECKOrO MbILLIIEHNSA, MPOCTPAHCTBEHHOIO BOOBPaXeHWs, anropuTMmYeckon
KyNbTYypbl, KOUTUMHOCTU MbILLNIEHNSA HA YPOBHE, HEOOBX0AMMOM ANs 06yYeHMs B BbICLLEN LUKOME
Mo COOTBETCTBYHOLLEN CNeEUManbHOCTH, B ByayLien npodeccmoHansHon 4eATENbHOCTY;
* OBnageHne MareMaTU4eCKMMM 3HaAHUAMMU U YMEHUSAMU, HeOOXOANUMbIMU B NOBCEQHEBHON
XWU3HU, ONSA U3YYEHUs LUKOSMbHbIX €CTECTBEHHOHAY4YHbIX ANCUMNNH HA 6Ga30BOM YpOBHe, AN
nonyyeHusi obpasoBaHua B ob6nacTtax, He Tpebywwnx yrnybneHHONn MaTtemaTUdecKom
NOArOTOBKM;
* BOCMUTaHWe CpeacTBaMM MaTeMaTuKM KyrnbTypbl JIMYHOCTU: OTHOLLUEHWSA K MaTtemaTtuke Kak
yacTn obLevenoBeYeckon KynbTypbl: 3HAKOMCTBO C WCTOPMEN pPasBUTUS MaTemaTUKM,
9BOMOLMEN MaTEMATUYECKMX MAEN, MOHUMaHUSA 3HA4YMMOCTM MaTeMaTUKM Ans obLecTBEHHOro
nporpecca.

Mporpamma BCTYNUTENBHOIO UCMNbITAHMA MO MaTeMaTMKe COOTBETCTBYET TpeboBaHMAM K
npeaMeTHbIM  pe3ynbTataM o0cCcBOeHus 6a30oBoro Kypca Matematuku eaepanbHOro
rocyaapcTBeHHOro obpasoBaTenbHOro crtaHgapTa cpegHero obuiero obpasoBaHus.

COOEP>XXAHWE MPOIrPAMbI BCTYMUTENBHOIO UCTTbITAHNA

BeepneHune
MaTtemaTuka B Hayke, TEXHUKE, SKOHOMUKE, MHAPOPMALMOHHBIX TEXHOMOMMAX U NPaKTUYECKOM
AEeATENbHOCTW.

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 norapudMMYecKoe TOXAECTBO. [decAaTUdHble U
HaTypanbHble norapudmbl. [lpaBuna pgencteui ¢ norapudpmamun. [llepexoq K HOBOMY
OCHOBaHMWIO.
NMpeobGpasoBaHne anrebpanyvyeckmx BblpaXeHun. [lpeobpasoBaHne pauMOHarbHbIX,
nppaumoHarbHbIX CTENEHHbIX, NoKa3aTesbHbIX U JTOrapuMmniecknx BolparkeHUin.
lMpakmuyeckue 3ad0aHus
ApupmeTudeckne OENCTBMA HaL YMcnamu, HaxoxaeHue npuonmkeHHbIX 3Ha4YeHU BENNYMH U
MOrpeLHoOCTEN  BblMUCIEHNA (aBCOMIOTHOM W OTHOCUTENBHOM), CpaBHEHME YUCMOBbIX
BblIpa)XeHUN.
BbluncneHue 1 cpaBHeHUe KopHen. BeinonHeHne pacyeToB ¢ pagukanamu.
PeweHne nppaumoHanbHbIX ypaBHEHMA. HaxoxageHme 3Ha4YeHun cteneHen ¢ paumoHanbHbIMK
nokasatensmn. CpaBHeHue cTteneHen. [Npeobpa3oBaHusa BblpaXeHWU, COAepXalnx CTENEHW.
PelleHne nokasaTenbHbIX YpaBHEHUN.
PeweHne npuknagHbix 3agau.
HaxoxgeHne 3HavyeHun norapucpma no npomus3BONIbHOMY OCHOBaHuto. [lepexon OT OAHOro
OCHOBaHus K apyromy. BblumcrnieHve wn cpaBHeHue norapudmoB. JlorapudpmupoBaHue u
NOTEHLNPOBAHME BblPaXXeHUN.
MpnbnmkeHHbIE BbIMMCNEHNS N PELLEHUS NPUKNAAHbIX 3a4ay.
PelleHne norapudmmyecknx ypaBHEHUMN.



OCHOBbI TPUTOHOMETPUA
OcHoBHbIe NoHATUA
PagvaHHas mepa yrna. BpawartenoHoe gswkeHue. CUHYC, KOCUHYC, TaHreHC M KOTaHreHc
yucna.
OCHOBHblEe TPUrOHOMETPUYECKME ToXAECTBa
dopmynbl npuBeaeHns. Popmynbl cnoxexus. Popmynbl yaBoeHUs Popmysibl 107108UHHO20
yana.
MpeobpasoBaHnsi MPOCTENLLNX TPUFOHOMETPUYECKNX BbipaXKEHUI
lMpeobpasoBaHne CyMMbl TPUFOHOMETPUYECKMX PYHKUMIA B NPOM3BEOEHME N NPOU3BEOEHUS B
CyMMY. BbipaxeHue mpuaoHoOMempuyYecKux ghyHKUUU Yepel3 maHaeHC ros108UHHO20
apaymeHma.
TpuUroHomMeTpuyeckue ypaBHEHUS U HepaBeHCTBa
MpocTenwne TpuroHomeTpuyeckue ypaBHeHus. [lpocmeliwue  mpuaoHoMempu4yeckue
HepaseHcmaa.
O6paTHble TpuroHomeTpuyeckne PyHKUMU. ApKCUHYC, aPKKOCKHYC, apKTaHreHc.
lpakmuyeckue 3aHsaImMus
PaguaHHbIN MeTOA N3MepeHus yrioB BpaLleHnsa 1 CBA3b C rpagyCHOM MepOo.
OCHOBHble ~ TpUroHOMETpUYEecKMe  TOXOEecTBa, 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,
nepvoguyHocTb. [lpomexyTkM Bo3pacTaHusi K yObiBaHWsi, Haubonbllee W HauMmeHbluee
3Ha4eHus,
TOYKM IKCTpemyma. [padmyeckas nHtepnpetaums. Npmumepsl PyHKUMOHANBHBLIX 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.
CTteneHHble, NokasaTesbHble, norapngmuyeckue
N TpUroHomeTpuyeckne PyHKLMN.
OGpaTHble TpUroHoMeTpu4eckme yHKLNn
Onpegenennsa pyHKUMR, X CBOMCTBA U rpadomku.
lMpeobpasoBaHns rpadmkoB. [lapannenbHbii MEPEHOC, CUMMETPUSI OTHOCUTENBbHO OCeW
KOOpAMHAT U CUMMETPUSA OTHOCUTENbHO Havyana KoopauHaTt, CUMMETPUSA OTHOCUTENBHO NPSMON
Y = X, pacTsbKeHue u cxkatme BAOMNb 0CeN KoopauHar.
lNpakmuyeckue 3ad0aHusi
Mpumepbl 3aBUCUMOCTEN MeXAy nepeMeHHbIMM B pearbHbiX Mpoueccax M3 CMEXHbIX
ancumnnuH.  OnpegeneHve  yHKuun. [llocTpoeHne w©  uyteHue rpadmkoB  OYHKUUN.
Wccneposanune yHkuun. CBOMCTBA NUHENHOWN, KBaApaTUYHOM, KYCOYHO-NIMHEWHOW U APOBHO
NUHenHon dyHKUMn. HenpepbiBHbIE U Nepuoanyveckme dyHkumn. CBOMCTBA U rpadmkm CuHyca,
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.

HAYANTA MATEMATUYECKOIO AHATTN3A
MocnepoBaTenbHocTU. Cnocobbl 3aaaHNsA 1 CBOMCTBA YMCMNOBbLIX NOCegoBaTeNIbHOCTEN.
lMoHsmue o npedene nocnedosamenbHocmu. CyuwecmeosaHue npedena MOHOMOHHOU
oegpaHu4YyeHHou rnocnedosamersisbHocmu. CyMMUpOBaHWE nocnenoBaTenbHOCTEN. BeckoHe4YHo
ybbIBaloLLLasi reoMeTpuyeckas Nporpeccus n ee cymma.



MpousBoaHasn. NoHATUE O NPON3BOAHON PYHKUUKN, ee reoMeTpUYecKUn N n3n4ecknin CMbICH.
YpaBHeHue kacaTenbHOM K rpadpuky  doyHKumn. [1pousBOAHbIE  CYMMbl,  PasHOCTMH,
npounsBedeHns, YacTHble. [1pon3BOAHbIE OCHOBHLIX 3fieMeHTapHbIX YHKUMA. [MpuMeHeHne
Npoun3BOAHON K nccnenoBaHmio OyHKUMA U NOCTPOeHuto rpadpukoB. pou3eodHsbie obpamHol
YHKUUU U KOMIO3UUyuu byHKUUU.

lMpuMepbl  MCMOMb30BaHUA NPOM3BOOHOW [ONS  HaxOXAEHWUS Haumnyylero peleHus 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—I/lenbHuua. Mpumepbl NpuMeHeHus
WHTEerpana B pusnke 1 reoMmeTpun.

lNpakmuyeckue 3adaHusi

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

lNpounsBoaHasa: MexXaHUYECKNIA U TEOMETPUYECKNIA CMbICI NPOU3BOLHON.

YpaBHeHne kacatenbHom B oOwem Buge. [paBuna wn copmynbl anddepeHUpoBaHus,
Tabnmua npou3BOAHbIX 3NeMeHTapHbIX yHKUMIA. WccnegoBaHne (YHKUMM C  MOMOLLBbIO
npou3BodHoW. HaxoxaeHne Hambonbllero, HaMMeHbLIEero 3HadYeHuss W IKCTpemarbHbIX
3Ha4YeHUN PyHKLMN.

MHTerpan mn 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.
PaBHOCUMBHOCTL YpaBHEHUIN, HEPABEHCTB, CUCTEM.
OcCHOBHbIE NPUEMBbI UX PELLEeHUs (pasfoXeHne Ha MHOXUTENW, BBeAeHNE HOBbIX HEU3BECTHbIX,
noacTaHoBKa, rpadmnyecknin metogn).
HepaBeHcTBa. PaunoHanbHble, uppauMoHanbHble, nokasaTernbHble U mpu2oHoMempu4yeckue
HepaBeHcTBa. OCHOBHbIE MPUEMbI UX PELUEHUS.
Ucnonb3oBaHue CBOUCTB U rpadpukoB PyHKLIMA NPU pelueHU YpaBHEHUA U HEPaBEHCTB.
MeTtog wHTepBanoB. WM3o6paxeHne Ha KOOPAWHATHOM MNITIOCKOCTU MHOXECTBA pPELUEeHUN
ypaBHEHWI 1 HEPABEHCTB C ABYMS NEPEMEHHBIMUN N UX CUCTEM.
lNpuknadHbie 3adavyu
MpMMeHeHne maTemaTuyecknx MeTOAOB ANSA peLleHns coaepXaTernbHbIX 3a4ad U3 pasnnyHbIX
obnacTten Haykun 1 NPaKkTUKW.
UHTepnpeTauns pesynbtaTta, y4eT pearnbHblX OrpaHUYeHnii.
lpakmuyeckue 3aHsaImMus
KopHu ypaBHeHWn. PaBHOCUNBHOCTL yYpaBHeHUN. [Tpeobpa3oBaHne ypaBHEHWIA.
OcHoBHbIE NpUeMbI peLleHns ypaBHEHUN. PelleHne cuctem ypaBHeEHMIA.
Mcnonb3oBaHne CBOMCTB U rpacomkoB PyHKUUIN AN pELLEHNS YPaBHEHUIN U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUSA BEPOATHOCTEW
OneMeHTbl KOMOMHaTOPUKK
OCHOBHbIE NOHATMA KOMBUHATOPUKW. 3adayn Ha NOACHET YMcna pasMeLLeHUn, NepecTaHoBOK,
coyeTaHui. PeweHune 3agay Ha nepebop BapmaHToB. Popmyna 6uHoma HetoToHa.
Conctea GHOMMHaNbHbIX KO3 ULUMEHTOB. TpeyronbHUK Mackans.
OnemeHTbl TEOPMU BEPOSITHOCTEN
CobbiTne, BEPOATHOCTb COObLITUS, CNOXEHWE W YMHOXEHWe BeposTHoCcTeWn. [ToHsmue o
He3asucumocmu cobbimud. [uckpemHas criydaliHasi eefluduHa, 3aKoH ee pacripeldesieHusl.
YHucrniosbie xapakmepucmuku QuckpemHoU criydalHol eenu4yuHsbl. NoHsamue o 3akoHe 60onbuiux
qucern.
OnemMeHTbl MaTeMaTn4eckon CTaTUCTUKM

MpencTtaBneHne AaHHbIX (Tabnuubl, guarpaMmbl, rpadukn), 2eHepasibHasi CO80KYNHOCMb,
ebibopka, cpedHee apupmemuyeckoe, meduaHa. [NoHsmue o 3adadax Mamemamu4deckol
cmamucmukul.



PeweHue npakmuyeckux 3aday ¢ npuMeHeHUeM 8eposIMHOCMHbIX Memodos.

lMpakmuyeckue 3ad0aHusi

Nctopua pasButua KOMOMHATOPMKKW, TEOpUM BEPOATHOCTENM WM CTAaTUCTUKM M MX PONb B
pasnnyHbIX cdepax YenoBeyecKkon XusHegesaTenbHocTn. NpaBuna kombuHaTopukn. PelleHne
KOMOMHATOPHbLIX 3agad. PasmelueHns, co4yeTaHust M nepectaHoBkU. BumHOM HbloToHa w
TpeyronbHuk Mackans. MNpuknagHble 3agayn.

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 p[OByx nNpsMbIX B nNpocTpaHcTBe. [lapannenbHOCTb NpaMon W
nnockoctn. [lapannenbHOCTb NMOCKOCTEN. [lepneHauMKYNnapHOCTb NPSAMOM U MNOCKOCTMU.
lNepneHanKynsap W HakmnoHHasa. Yron mexay nNpssiMon M MNNOCKOCTb. [ByrpaHHbIA yron. Yron
Mexagy  nnockoctamu.  [lepneHgukynsapHOCTb  OBYX — Nnockocten.  [feomeTpuyeckue
npeobpa3oBaHMa NPOCTPaHCTBA: NapasnfenbHbii  NEPEHOC, CUMMETPUSA  OTHOCUTENbHO
NOCKOCTW.
MapannenbHoe npoekTnpoBaHue. [lnowadb opmoaoHasibHoU npoekyuu. W3obpaxeHne
NPOCTPAHCTBEHHbIX OUryp.
MHororpaHHukm
BepwwHbl, pebpa, rpaHn MHororpaHHuka. Passepmka. MHozoepaHHbie yaribl. Bbinykrbie
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 U NUpamMuapl.
MpencTtaeneHne o NpaBunbHbIX MHOrorpaHHuWKax (Tetpasgpe, Kybe, oktasgpe, goaekasgpe u
nkocasgpe).
Tena n NOBEPXHOCTN BpaLLEeHUs

LUnnuHap n  KoHyc. YceyeHHbin KoHyc. OcHoBaHue, BbicOTa, 6okoBasi MNOBEPXHOCTb,
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, LUnMHapa.
®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 1 BEKTOPbI
MpsmoyronbHasa (gekaptoBa) cucTema KoopauHaT B npocTpaHcTBe. Popmyna paccTodaHus
Mexay ABYMS TOYKaMu. YpaBHeHUs cdepbl, miockocmu u npsimod.
Bektopbl. Moagynb BekTopa. PaBeHCTBO BeKTOpOB. CrioeHne BEKTOPOB. YMHOXEHUEe BeKTopa
Ha 4Yucno. PasnoxeHne BekTopa No HanpasneHusaM. Yron Mexay AByms BekTtopamu. MNMpoekuuns
BeKTOpa Ha ocb. KoopauHaTtel BekTopa. CkanspHoe npom3BeaeHne BEKTOPOB.
Mcnonb3oBaHue KoopaMHaT Y BEKTOPOB MPUY peLleHnn MaTemMaTUyecknx n NpuknagHbix 3agad.
lMpakmuyeckue 3ad0aHus
[Mpu3HakM B3aMMHOro pacrnonioXeHus npsaMbiX. Yron Mexgy npsMmbiMyu.  B3anmHoe
pacnonoXeHne NpsiMbIX KU NOCKoCTeN. [NepneHanKkynap U HaknoHHAas K NIIOCKOCTU. Yron mexay
NPAMON U NITOCKOCTbIO. TeopeMbl O B3aUMHOM PacnonioXeHUn NpsMon 1 NnockocTu. Teopema o
Tpex neprneHaunkynapax.
Mpun3Haku 1 cBoNCTBa NapannenbHbIX U NepneHanKyNAPHbIX MIOCKOCTEN.
PacctosHne OT TOYKM [0 NNOCKOCTW, OT MPAMON [0 MNOCKOCTW, PacCTOsiHUE Mexay
MOCKOCTSIMU, MEXAY CKPELLUMBAWMMNCA NPAMbIMA, MEXAY NPOU3BOSIbHbIMK hurypamu B
NpOCTPaHCTBe.
MapannenbHoe MNpoekTUpoBaHME W €ero CBOWCTBA. Teopema O rowadu opmoaoHarnbHOU
MPOEeKyUU MHO20y20/bHUKa. B3anmHoe pacnonoXxeHne NpoCTPaHCTBEHHbIX uryp.



PasnunyHble Buabl MHororpaHHuKoB. Mx nsobpaxeHus. CeyeHuns, pasBepTkM MHOrOrpaHHUKOB.
Mnowanb nosBepxHocTU. Buabl cummeTpuii B npocTpaHcTBe. CMMeTpus 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 MpW AOKa3aTenbCTBE TEOpeM
cTepeomMeTpun.
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