AHHOTaums K paboyeli nporpamMmMe rno MateMaTuke
10-11 knacc MBOY COLU Ne 15

B 10-11 knaccax Ha 6a30BOM YpPOBHe M3y4aeTcsi y4ebHbIn npeameT «MaTemaTuka,
KOTOPbIN ABNISETCA MHTErpaLUmen ABYX BXKHENLLNX COAepXKaTe/bHbIX Pa3fenos: anrebpbl U HaYan
MaTeMaTMyecKoro aHanmsa v reometpumn. JucumninHa «Anrebpa v Hayana MaTeMaTUyecKoro
aHanm3a» (3 yaca B Hefeno) n «lreometpusi» (2 yaca B Hefento). Bcero KonmMyecTso 4acoB Mo
«Marematumke» (anrebpa v Hayasa maTemMaTM4yeckoro aHaamsa, reometpus) B 10-11-x Knaccax
cocTaBnseT — 170 yacoB (anrebpa 1 Hayana mateMaTU4ecKoro aHanm3a — 102 yacoB, reoMeTpus
— 68 yaca).

Paboyas nporpammMa no marematuke gnis obydatowmxcs 10 — 11 knaccoB (YpoBeHb
cpefHero obLyero o6pasoBaHmWs) cOCTaB/ieHa Ha OCHOBE MPUMEPHOI OCHOBHOM 06pa30BaTe/bHOM
nporpaMMbl cpefHero obuwero 0bpasoBaHus, NPUMEPHOM NPOrpaMmmbl Mo y4ebHOMY MnpesmeTy
«Martematumka 10-11 knaccbl», paboyeil NporpamMmmMbl cpegHero obuero 06pasosaHus no anrebpe
M HaYanaM MaTeMaTh4yecKoro aHanmsa K npegmeTHon nmHum yuyebHmkos IM.K. MypasuHa , K.C.
MypasuHa, O.B. MypasuHa (M.: Opodha, 2018r.) n pabouein nporpammbl CpeaHero o6LLero
06pa3oBaHMs M0 reoMeTpuKn K npeamMeTHON nnHumM yyebHunka J1.C. ATaHacsiHa, B.®. ByTy30Ba,
C.b. Kagomuesa un gp. (.M.: MNMpocselueHmne, 2013r.)

O6ocHoBaHMe BbI6opa y4ebHMKOB. Nporpamma y4ebHoro npeameta «Martematuka» ans
10-11 knaccoB peanu3yeTtcs Mo NMHUAM Y4eBHWMKOB, BK/IKOYEHHbIX B (pefepasibHblii nepeyeHb
Yy4eOHMKOB, PEKOMEHAOBAHHbIX K  WCMO/Mb30BaHWKO B  06pa3oBaTe/lbHOM npouecce B
06pa3oBaTefibHbIX  YUPEXAEHUAX, pean3yroLmMX 06pa3oBaTte/ibHble NporpaMmbl  CpPegHero
o6Lero 06pasoBaH1s 1 UMEKOLLMX FOCYAAPCTBEHHYIO aKKpeaMTaLmio.

1. MypasuH I'.K. , MypasuHa K.C., MypaB/H. MaTemaTvKa: anrebpa v Hayana aHanmsa
maTemMaT14yecKoro aHanmsa, anrebpa. Anreébpa n Hayana aHanmsa: 10 Knacc: y4ebHuK
AN15 yyalmxcs obeobpasoBaTenbHbIX opraHmsaunii. — M.: jpoda, 2018

2. MypasuH I'.K. , MypasuHa K.C., MypaBnH. MaTtemaTtuka: anrebpa v Hayana aHanmsa
mMaTemMaTM4ecKoro aHanm3sa, anrebpa. Anreépa 1 Havana aHanmsa: 11 knacc: y4ebHuK
ANS yyalmxcs o6LueobpasoBaTenbHbIX opraHm3aunii. — M.: jpoda, 2018

3. ArtaHacsH J1.C., bytysos B.®., Kagomues C.b. n ap. Matematuka: anrebpa n Hadana
mMaTemMaTMyecKoro aHanmsa, reometpus. Neometpus: 10 — 11 Knaccbl: y4ebHUK Ans
yyawmxcs obieobpasoBatesibHbIX opraHusaumin. — M.: MNpoceelleHne, 2020

Bo3MoXKHa KOppeKTMpoBKa Y4ebHOro Matepuana B COOTBETCTBUM C KasleHAAPHbIM
yye6HbIM rpadmkom, pacnuncaHnem ypoKoB, Npas3fgHUYHbIMK faTamMun KaneHgaps. KoppeKTMpoBka
y4ebHOro marepuana OTPaXaeTcsd B KaseHAapHO-TEMaTUYECKOM MJiaHe YUYUTeNs Ha TeKyLuid
yueOHbIi rog,

B KaneHgapHO-TeMaTMYeCKOM M/iaHe yuuTens npefyCMOTPeHbl KOHTPOSbHbIE paboThl,
0693aTeNbHble /19 BbINO/HEHUS YHalLMMWUCS MO LOCTUXEHWUIO MIaHUPYEMbIX Pe3y/bTaToB Mo
yuebHOMY npeameTy «MaTtemaTtmka.

OCHOBHBbIE Lie/In 1 3afa4um nporpaMmbi.

B cooTBeTCTBUM C NPUHATON KOHLUENUMen pasBuTUsi MaTeEMaTUYECKOro 06pa3oBaHus B
Poccuiickolri ®efepayun, mMaTeMaTMyecKoe 0bpa3oBaHMe peLuaeT, B YaCTHOCTW, ClefyloLuime
K/It0YeBble 3afja4n:

- «NPEAOCTaBNATb  KaXAOMY 00y4valoLleMyCsi BO3MOXHOCTb — [JOCTVDKEHUSI  YPOBHS
MaTeMaTUYeCKMX 3HaHWA, HEOOXOAMMOr0 A/15 Aa/lbHEWLLEen YCNELIHOM XN3HN B 00LLeCTBe;

- «0becrneymBaTb HEOOX0AMMOE CTPaHe YMCO BbIMYCKHMKOB, MaTemMaTnyeckas nojrotoBka
KOTOPbIX [OCTaToOYHa [A/19 MPOAO/HKEHUA 06pa30BaHUA B Pa3IMYHbLIX HanpaBfeHUsX W Ans
MPaKTUYeCKOW  [eATeNbHOCTM, BK/OYad MpenojaBaHWe MaTeMaTuKW, MaTeMaTUyecKume
nccnefoBaHus, paboTy B chepe NHDOPMALMOHHbLIX TEXHOMOMNIA U 4p.»;



- «B OCHOBHOM 00LleM M cpeaHeM 06LieM 06pa3oBaHUN HEOOXOAMMO MPeayCMOTPETb
MOAroTOBKY 0OYy4atoLMXCA B COOTBETCTBMM C MX 3anpocaMn K YPOBHHO MOArOTOBKM B cdepe
MaTeMaTMyeCcKoro 06pa3oBaHms».

Llenbto peanmsauyum pabodyeit nporpamMmMbl Mo y4ebHOMY npeamMeTy «MaremaTunka»
cpegHero obulero obpasoBaHusA (6a30Boro ypoBHs)) B 10-11 knaccax SBNSETCA YCBOeHWE
cojepxaHna npegmeta «MartemaTika» U JOCTUMDKEHME OOYyYalOLMMWUCS Pe3ynbTaToB €ro
N3y4eHNs B COOTBETCTBMM C TPebOBaHUAMM, YCTAHOB/IEHHbIMY PefepasibHbIM roCyLapCTBEHHbIM
obpa3oBaTe/lbHbIM CTaHAAPTOM CPeAHEro 06LLEro 06pa3oBaHus.

ObyuaroLypecs, n3yyarowime MaTeMaTMKy Ha 6a30BOM YpPOBHE, MOyYalOT BO3MOXXHOCTb
MCNONb30BaHNA MaTeMaTUYeCKUX 3HaHUA U YMEHWIA B MOBCELHEBHOW >XM3HU U BO3MOXHOCTU
YCNELIHOro npojo/mkeHns 06pa3oBaHus MO CreuuanbHOCTAM, He CBA3aHHbIM C MPUKIaAHbIM
MCNOMb30BaHNEM MaTeMaTUKW.

Mp  mM3yyeHUM  maTemMaTMKM  GOMbLUOE  BHUWMAHWE  YAENseTcd  pasBUTUIo
KOMMYHWKaTMBHbIX ~ YMeHWA  ((hopMynupoBaTtb,  aprymMeHTMpoBaTb M KPUTUKOBATH),
(hOpMMPOBAHMIO OCHOB JIOTMYECKOr0 MbILL/IEHUS B 4aCTU MPOBEPKU MCTUHHOCTU U JIOXKHOCTY
YTBEPXKAEHWNA, MOCTPOEHUS MPUMEPOB W KOHTPNPUMEPOB,  LIENOYEK  YTBEPXAEHWMN,
(hOpPMY/IMPOBKM OTPULAHWIA, a TaKke HeoOXOAMMbLIX W [LOCTAaTOYHbIX YC/OBWIA. [porpamma
Hanpas/ieHa Ha (hOpMUpPOBaHMEe YMeHUA paboTaTb Mo afiropuTMy, pa3BuTe NPOCTPAHCTBEHHBIX
NpeLCcTaBIeHNA N rpainyecKnx MeTo40B.

B 3agaun 06yyeHns maTematumke no nporpamme 10-11 knacca BXOAUT:

- pasBUTME MbILWIEHNA yyawmxcs, (OPMUPOBAHME Y HUX YMEHWA CaMOCTOATE/IbHO
npuobpeTaTb U NPUMEHATb 3HAHWS;

- OBNafieHre yqalmmmncs 3HaHUsIMmM 06 OCHOBHbLIX MaTemMaTUYecKnX NOHATUSAX, 3aKOHaX ;

- YCBOEHME LUKO/IbHUKaMWN airOPUTMOB PELUEHNs YpaBHEHWI, 3agad, 3HaHue (PYHKUUA ©
rpatvKoB, ymeHve AUpepeHLMpoBaTbL U UHTErPUPOBATh;

- (bopMupoBaHMe MO3HABATE/IbHOTO WHTepeca K MaTeMaTuKe, pas3BUTME TBOPYECKUX
CMOCOOHOCTEN, 0CO3HAHHLIX MOTMBOB Y4YeHWs, NOAr0TOBKa K NMPOAO/HKEHUIO 06pa3oBaHus U
0CO3HaHHOMY BbI6OPY Npoeccuu.

B kaxpgpln pasgen anrebpbl M Hayas aHasm3a BK/IKOYEH OCHOBHOW Matepuan wu3
nporpaMmM 06Lleobpa3oBaTe/lbHbIX KNaccoB, HO BCe pasfenbl cofepxar 60/ee CNOXHble
[ONONHUTENbHbIE MaTeprasbl C Lie/blo NOATOTOBKY yyalumxcs K cgadve END.

CojepxXaHue MporpammMbl HanpaB/eHO Ha OCBOEHME Y4YalUMWUCA 3HaHWA, YMEHWUA W
HaBbIKOB Ha 6a30BOM ypoBHe. OHa BK/IOYaeT BCe TeMbl, NMPeAyCMOTPeHHbIE (hedepasibHbIM
KOMMOHEHTOM rOCyAapCTBEHHOIO0 06pa3oBaTe/lbHOM0 CTaH4apTa OCHOBHOIO 06LLEro (CpesHero
06LLero) o6pasoBaHnsa N0 MaTeEMaTUKE.

3yyeHne reomeTpum B cCTapLlein LKone Ha 6a30BOM YpPOBHe HarpasfeHO Ha
[OCTVKEHWE CNeAyroLLmMX LieNei:

-pa3BuTUE NIOFMYECKOr0 MbILW/IEHNS, MPOCTPAHCTBEHHOIO BOOOPAXKEHUS, allrOPUTMNYECKON
KY/bTYpPbl, KQUTUHHOCTY MbILLIEHUA HA YPOBHE, HEO6X0AMMOM f/151 06YUYeHMs B BbICLLEN LLKO/IE
M0 COOTBETCTBYIOLLEN CNeLmansHOCTY, B OyaYyLLen NPodeccnoHaNbHOW AeATeNbHOCTY;

- OB/flafleHNe MaTeMaTUYEeCKUMIN 3HAHUAMU U YMEHUAMU, HEOOXOAUMBbIMU B MOBCELHEBHOA
XW3HU, 4NA U3YYEHUS LUKO/bHBIX eCTECTBEHHOHAYUYHbIX AUCLUMIMH Ha 6a30BOM YpOBHE, 415
nony4yeHns o6pa3oBaHUs B 0061aCTsX, He TPedyrwmx YrnyoneHHoONn maTeMaTUYecKon
MOArOTOBKM;

- BOCNUTaHWe cpeAcTBaMy MaTeMaTUKN KyNbTypy IMYHOCTU: OTHOLLEHME K MaTeMaTUKe, Kak
K 4acTu 0O6LLeYenoBeyeckor KynbTypbl, 3HAKOMCTBO C WCTOpPWUEN pa3BUTUA MaTeMaTuKu,
3BOJOLMEA MaTeEMATUYECKMX UAEN, MOHUMaHKEe 3HAYMMOCTM MaTeMaTUKIN A1 00LLEeCTBEHHOIO
nporpecca.

B xoge peanusaumMu [aHHOW MNporpammbl NpPeaycMOTPeHbl Creaytowme Buabl U QOpMbI
KOHTpONA:  CaMOCTOATe/IbHble  paboTbl, TECTMPOBaHWE, MaTeMaTU4eCKMe  [AWKTaHTb,
KOHTPO/IbHbIE PaboTbl.



CopepxaHue yuye6HOro npeaMeTa

SNeMeHTbI TEOPUM MHOXKECTB U MaTemMaT14eCcKol JIOrUKK

KOHeYHOe MHOXECTBO, 3/1EMEHT MHOXECTBa, MOAMHOXECTBO, NepeceyeHne N 06beAMHEHNE
MHOXECTB, YMC/0BblE MHOXECTBa Ha KOOPAMHATHOW NPAMON, OTPE30K, HTepBaI.

YT1BepxaeHve (BbICKa3blBaHWE), OTPULAHME YTBEPXKAEHWSA, WUCTUHHbIE W JIOXHbIE
YTBEPXAEHUSA, CNeACTBME, YaCTHbIA  Clyyalk  06Wero  YTBEPXKAEHWS,  KOHTprpumep,
[,0Ka3aTenbCTBO.

Ywcna 1 BbipakeHus

KopeHb n-i1 cTeneHn n ero cBoictsa. MNoHATME npeaena YMc/ioBOi NOCeA0BaTeIbHOCTH.
CTeneHb C [elCTBUTENbHbIM MOKa3aTesieM, CBOWCTBAa CTeneHW. [encTBMA C  KOPHAMM
HaTypa/lbHOW CTEeMNeHW W3 uUuCen, TOXKAECTBEHHblE MPE06pa3oBaHNA BblPaXKEHWUI, BKHOYas
CTENeHU N KOPHWU.

Norapudm yncna. JecatnyHble N HaTypasibHble norapudmel. Yucno e. Jlorapupmmyeckme
TOXAecTBa. [eicTBua c norapudMamm umcen; npocTelilive npeobpasoBaHNs BblpaKeHW,
BK/1H0Yas /IOrapuMbl.

N306parkeHne Ha YACIOBOVM NPAMON LiefbIX U paLMOHa/IbHbIX YMCEN, KOPHE HaTypasibHOM
CTErNeHn 13 yncen, norapugmMoB Yncenn.

TpUroHomeTpryeckas OKPYXHOCTb, paguaHHas Mepa yrna. CUMHYC, KOCWHYC, TaHTeHC,
KOTaHreHC Npoun3Bo/ibHOro yrna. OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO U CNEeACTBUA U3
Hero. 3HayeHnst TPMIrOHOMETPUYECKUX hyHKLMIA ansa yrnos 0°,30°,45°,60°,90°,180°,270° (0,
E, Eﬂg pas). Popmynbl NpuBeLEHNS, CNOXKEHUS, POPMY/ibl 4BOWHOIO M MONOBUHHOIO Yria.

YpaBHeHUs 1 HepaBeHCTBa

YpaBHeHVs C OfHOW nepemeHHOW. [pocTeiluve uppauyoHabHble YpaBHEHUS.
Jlorapudmmyeckme 1 nokasatenibHble ypasHeHus suga log,(bx +c) =d,a® ™ =d (rge d
MOXHO MPeACTaBUTb B BUAE CTEMEHW C OCHOBaHMEM a M paLMOHa/IbHbIM MOKa3aTenemM) U ux
pewweHns. TPUroHOMeTpPUYeCKMEe YpaBHEHUA BuAa sinxX = a,cosx =a,tgx =a, rge a —
Tab/IMYHOE 3HaYeHMe COOTBETCTBYIOLLEN TPUTOHOMETPUYECKON PYHKLUN, U UX PeLLEHUS.

HepaBeHcTBa ¢ 04HOI nepeMeHHoM Buaa log, x < d, a* < d (rge d MOXHO NpeAcTaBUTb
B BMAE CTENEHW C OCHOBAHMEM a).

PyHKUMNM

MoHATHE (YHKLUMKW. Hynu (YHKLUKX, NPOMEXYTKU 3HAKOMOCTOAHCTBA, MOHOTOHHOCTb.
Hanbonbluee M HaMMmeHblUee 3HaYeHUs PYHKUMMW. [MepuofnyHOCTb (DYHKUMK. YETHOCTL ©
HEUETHOCTb (DYHKLWIA.

CTeneHHas, NokasartesibHas 1 norapugmmyeckme yHKLMKN; X CBOMCTBA U FpaduKu.

TpuroHoMeTpmyecke MYHKUMN y = sinX,y = cosX, ¥ = tgX. PYyHKUMA y = ctg x.
CBoicTBa M rpamky TPUTOHOMETPUYECKUX (DYHKLUMIA. APKCUHYC, apKKOCUHYC, apKTaHreHC
yucna.

S/ieMeHTbI MaTeMaTUYECKOr0 aHain3a

MpounssogHas hyHKUMKM B TOUKe. KacaTenibHas K rpagimky hyHKUMKW. TeoMeTpruyecKnin n
(hU3NYECKUA CMbICT MPOU3BOLHON. pOM3BOAHbLIE 3N1EMEHTapHbIX (PYHKLMA. ponsBogHas
CYMMbI, NPOV3BOAHAS MPOU3BELEHNSA, YACTHOTO, ABYX (DYHKLMA.

[MoHATUE O HenpepbIBHbIX PYHKUMAX. TOUKM 3KCTpeMyma (MakCUMyma Y MUHUMYMA).
WccnefoBaHue aneMeHTapHbIX PYHKUMIA HA TOYKN IKCTPEMYMa, HaXOXAeHNe HanbosbLLEro 1
HaUMeHbLLEro 3HaYeHNA PYHKLUM C MOMOLLbO MPOV3BOLHON. MOCTpoeHMe rpatinKoB PYHKLNI
C MOMOLLBH MPOU3BOAHBIX. MPYMEHeHMe NPON3BOAHOW NPU peLLeHnm 3aay.

MepBoo6pasHas. MepBoo6pasHble 3eMeHTapHbIX PYHKUMIA. Miowaab KpUBOINHENHON
Tpaneumun. ®opmyna HetoToHa-/1eibHMLa. OnpeaeneHHblin HTerpa. BoluncneHve nnowlagen
MAOCKUX Uryp 1 06EMOB Te/ BPALLEHWNSA C MOMOLLbIO UHTErpaa.

CTatncTmka v Teopusi BEPOSTHOCTEN, SI0rMKa Y KOMOUHATOPUKA




YacToTa 1 BEpOATHOCTb COObITUA. [LOCTOBEPHbIE, HEBO3MOXHbIE U C/TyYaiiHble COBLITUS.
BbluncneHVe BepOSTHOCTEA B OMbITax C PaBHOBO3MOXHbLIMW 3/1EMEHTAPHLIMU UCXOAaMW.
PelwleHune 3afa4 C NpUMeHeHWEM KOMOMHATOPUKKN. BeposTHOCTb CYyMMbI [jBYX HECOBMECTHbIX
COObITUIA. MPOTMBONOMOXKHOE COOLITHE U €ro BEPOSTHOCTb.

TEOMETPUNA

[MoBTOpEHME

PeLueHue 3aa4 C NPUMEHEHMEM CBOCTB (Uryp Ha NMI0CKOCTU. 3afa4u Ha JoKa3aTe/IbCTBO
1 MOCTPOEHME KOHTPNpMMepoB. Vcnonb3oBaHve B 3afavax NPOCTEMLIMX IOrMYECKUX Npaswi.
PeLueHue 3aa4 C MCMNO/b30BaHWEM TEOPEM O TPEYrO/IbHUKAaX, COOTHOLLEHWI B MPAMOYTO/IbHbIX
TPEYrofibHMKax, (pakToB, CBA3aHHbIX C YeTbIpEXYro/ibHMKamu. PelleHve 3ajady C
MCNONb30BaHMEM (haKTOB, CBA3AHHbIX C OKPYXXHOCTAMW. PelueHue 3afady Ha U3MepeHusi Ha
MIOCKOCTKN, BbIYUCNEHWS A/MH W Nfowagein. PelleHne 3agay C MOMOLLbIO BEKTOPOB U
KoopAauHat. HarnsgHas cTepeomMeTpust: urypbl n nx n3obpaxeHus (Kyo, nupamunia, npusma).

CeomeTpua

Touka, Npsimast U NIOCKOCTb B MPOCTPAHCTBE, aKCUOMbI CTEPEOMETPUN U CNEACTBUA U3
HUX.

B3avMHOe pacrosiokeHne MpAMbIX W MOCKOCTEN B MPOCTpaHCTBe. [lapannenibHoCTb
MPAMbIX 1 NIOCKOCTEN B MPOCTPaHCTBeE. 306paXkeHne NPOCTEMLLNX NPOCTPAHCTBEHHbIX (UTYp
Ha MNJIOCKOCTW. PaccTosHWe MexXay (urypamm B MPOCTPaHCTBE. YT/bl B MPOCTPAHCTBe.
MepneHAnKYNAPHOCTb NPAMbIX U NAOCKOCTER. Mpoekuma gurypbl Ha NAOCKOCTb. MpU3HaKm
NeprneHAnMKYNAPHOCTM  MPAMbIX M MJIOCKOCTEA B NpOCTpaHCTBe. Teopema 0O Tpex
nepreHanKynapax.

MHororpaHHukn. Mapannenenunes. CBOWCTBA NPAMOYro/bHONO Napansienenunesa.
Teopema [Mudparopa B npocTpaHctBe. [Mpusma u nupamuga. lNpaBunbHag nvpamuga u
npasunbHas npuama. Mpavas nupamuaa. dNeMeHTbl MPU3Mbl U MMPaMULbl.

Tena BpaLLeHVs: UMANHAP, KOHYC, cdepa 1 Lwap. OCHOBHbIe CBOMCTBA NPSMOro KpyroBoro
UWMAMHAPE, MPAMOro KPYroBoro KoHyca. K3o6paxeHue Ten BpalleHUs Ha MIOCKOCTW.
MpeactaBneHne 06 YCEYEHHOM KOHYCE, CeuyeHWs KoHyca (mapaifiefibHOe OCHOBaHUIO U
npoxogsLlee vepes BepLUNHY), ceyeHUa umnnHapa (napanienbHo 1 nepneHAnKyNsapHo ocu),
CeyeHus Lwapa. Pa3sepTka LUMIMHAPA N KOHYCa.

MpocTeiune KOMOUHaLUM MHOTOrPaHHMKOB W TeN BpalleHust Mexzay co60i.

BbluncneHve afieMeHTOB NPOCTPaHCTBEHHBIX (huryp (pébpa, AvaroHanu, yribl). MNnowanb
MOBEPXHOCTW NPaBW/IbHOW NPaMUbl ¥ NPaBUIbHOM NPU3MbI. M10LWwaib NOBEPXHOCTU MPAMOTro
KPYroBoro UWAnHAPa, MpsMOro KpyroBoro KoHyca u Lwapa. oHaTve 06 o6béme. O6bEM
nMpamunibl U KOHyca, Npusmbl 1 unnHapa. O6bEM Lwapa.

Mopo6Hble Tena B NpocTpaHcTBe. COOTHOLLEHWE MeXAY NAoWaasaMn NoBepxXHOCTER U
06bEMaMM NOAOOHbIX Te.

[BWKeHNA B NPOCTPaHCTBE: Mapasie/ibHblil  NEePEeHOC, LEHTPa/lbHas CUMMETPUS,
CUMMETPUA OTHOCUTESIbHO MI0CKOCTK, MOBOPOT. CBOMCTBA ABWKEHUIA. [pUMEHEHVE ABUKEHNI
npu peLleHnn 3agau.

BeKTopbl 1 KOOPANHATbLI B MPOCTPaHCTBE

CymMma BEKTOPOB, YMHOXEHWEe BEeKTOpa Ha 4uc/io, Yrosil Mexzay BeKTopamu.
KonnunHeapHble 1 KOMMNiaHapHble BEKTOPbl. CKansipHoe Npou3BefeHre BEKTOPOB. Teopema O
Pa3noXeHN BEKTOpa MO TPeM HeKOMMIaHapHbIM BekTopam. CKanspHoe nNpov3BefeHue
BEKTOPOB B KoopAuHatax. lMpumeHeHVe BEKTOPOB MPU pPelleHMM 3afad Ha HaxoXXaeHue
paccToAHWIA, ANNH, NNOLAaAein 1 06bEMOB.

YpaBHEHMe NAOCKOCTM B NPOCTPaHCTBE. YpaBHEHWUE Chepbl B NpocTpaHcTBe. Popmyna
A1 BbIUMC/IEHWSA PACCTOAHUA MeXY TOUKaMun B MPOCTPaHCTBe.




