AHHOTaNuUs K padoueii nporpamMme no matematukelO-11 knace

B 10-11 xnaccax Ha 0a30BOM ypoBHE H3ydaeTcs ydeOHbI mpeamer «MaremaTHkay,
KOTOPBIH SIBJII€TCS MHTErpalueil AByX BaXKHEHIINX COJIepKaTeIbHbIX pa3esioB: alreOpbl U HaYal
MaTeMaTHYECKOro aHaju3a U reomerpur. lucuuiumua «Anredpa ¥ Hagajla MaTeMaTHYECKOTO
ananm3a» (3 yaca B Hezneno) u «eomerpusi» (2 yaca B Henenro). Beero KoaM4ecTBo 4acoB 110
«Matemaruke» (anrebpa ¥ Hayala MaTeMaTHYECKOro aHanmsa, reomerpus) B 10-11-x kimaccax
coctaBisieT — 170 yacoB (asireOpa u Havasia MaremMaTudeckoro anaiausa — 102 gacoB, reomeTpust
— 68 yaca).

PabGouast mporpamma mo maremaruke mis oOywaromuxcss 10 — 11 kmaccoB (ypoBeHB
cpeaHero o01iero o0pa3oBaHus) COCTaBI€Ha HA OCHOBE ITPUMEPHOI OCHOBHOM 00pa30BaTeIbHON
IPOTrpaMMBbl CpeIHEro o0Iero oopa3oBaHMsl, IPUMEPHON MPOrpaMMBbl 10 y4eOHOMY IpPEIMETY
«Matemaruka 10-11 kiaccel», paboueit mporpaMmbl CpeHEro 00ero oopa3zoBaHus Mo aaredpe
U HayajaM MaTeMaTHYeCKOro aHajiu3a K npeaMeTHoi jauHuu yuyeObHukoB I.K. Mypasuna , K.C.
Mypasuna, O.B. MypaBuna (M.: [poda, 2020r.) u paboueii mporpaMMmbl CpeIHEro OOIIero
o0pa3oBaHus 1O reoMeTpuu K npeamerHol nunum ydebHuka JI.C. Atanacsna, B.®. bByry3osa,
C.b. Kamommesa u ap. (.M.: [Ipocsemenwne, 2020r.)

Ob6ocHoBanue BbIOOpa yueOHUKOB. [Iporpamma yyeOHoro npeamera «MaremaTuka» JUis
10-11 xmaccoB peanu3yercsl MO JUHHUSIM y4eOHUKOB, BKIIOUCHHBIX B (ellepalbHbIi MepeyeHb
y4eOHHUKOB, PEKOMEHJOBAaHHBIX K HCIOJIB30BaHUIO B 00Opa30BaTeIbHOM IIpoliecce B
00pa30BaTeNbHBIX YUPSKICHHUAX, PEATU3YIOMUX 00pa30BaTebHbIE HPOTPAMMBI  CPEIHETO
o011ero o0pa3oBaHus U UMEIOLIUX FOCYJapCTBEHHYIO aKKpEeIUTALHIO.

1. Mypasun I'.K. , Mypasuna K.C., MypaBun. MaTtemaruka: anreOpa 1 Hadaja aHajin3a
MaTeMaTUYeCcKoro aHaiau3a, anredpa. AnreOpa u Hadana aHanuza: 10 kiacc: yueOHUK
Ui yyamuxcs o0meoOpa3oBaresbHbIX opranuzanuii. — M.: Ipoda, 2020

2. Mypasus I'.K. , Mypasuna K.C., MypaBuH. Maremaruka: anrebpa v Havaja aHaiIn3a
MaTeMaTHYeCcKOro aHajausa, anreopa. Anredpa v Havaja aHanu3a: 11 kiacc: yueOHUK
JUTSL yaanuxcs o0meo0pa3oBaTenbHbIX opranm3aruii. — M.: JIpoda, 2020

3. Aranacsn JI.C., byry3os B.®., Kanomues C.b. u np. Maremaruka: anreOpa 1 Hadaia
MaTeMaTHYeCcKoro aHaiausza, reomerpus. I'eomerpus: 10 — 11 kmaccel: yueOHUK JUIst
yyamuxcs o0ieodpa3oBarenbHbIX opranuzanuil. — M.: [Ipocsemenue, 2020

Bo3MokHa KOppEeKTHpOBKa Y4eOHOro MaTepuana B COOTBETCTBUU C KaJeHIapHbIM
yueOHBIM IpaKOM, pacliiCaHUEM YPOKOB, IPa3IHUYHBIMU AaTaMu KaneHaaps. Koppektuposka
y4eOHOro MarepHajia OTpa)kaeTcsi B KaJCHJIAPHO-TEMaTHMYECKOM IUIaHE YUUTeNs Ha TEeKYIIHUH
y4eOHBIN TO/I.

B kanennapHoO-TeMaTHYECKOM IIJIaHE YUUTENs MPEeIyCMOTPEHbl KOHTPOJIbHbIE PabOTHI,
o0s3aTeNnbHbIe IS BBIOJHEHHS YYalUMUCS 0 JOCTH)KEHUIO TUIAaHUPYEMBIX Pe3yJbTaToOB IO
yuyeObHOMY npenMeTy «MaTeMaTuka.

OcHOBHBIE LIeJIH M 32/1a4M NIPOTrPaMMBI.

B cootBerctBun ¢ npunsaToi KoHuemnueid pa3BuTusi MaTeMaTHUYeCKOro 0Opa3oBaHus B
Poccuiickoit ®@enepannu, mMaremMaTudeckoe OOpa3oBaHHE pelIaeT, B YACTHOCTH, CIIEAYIOIINE
KJIFOUEBBIC 3a1a4H !

® (IIPEOCTABIATh KAXJIOMY OOy4aroleMycs BO3MOYKHOCTh JOCTHIKEHHS  YPOBHS
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOUMOTO IS JATBHEHIIICH YCIIeTHOM )KI3HU B OOIIECTBEY;

® «obecreunBaTh HEOOXOIMMOE CTPAHE YNCIIO BBITYCKHUKOB, MaTeMaTHyecKast OIr0TOBKa
KOTOPBIX JIOCTATOYHA JJIsl NPOJOJDKEHHS OOpa30BaHMA B PA3JIMYHBIX HAMPABICHHUSIX U JUIS
IIPAKTUYECKOM  JEATENBHOCTH, BKIIOYAas MPENOJaBaHUE MAaTEMAaTHKH, MaTEMaTHYECKHE
UCCIIeIOBaHMs, paboTy B cepe MHOOPMAITMOHHBIX TEXHOJIOTUN U Jp.»;



® «B OCHOBHOM 00IIeM M cpeaHeM o0IieM 00pa3oBaHWU HEOOXOIUMO MPEAYyCMOTPETh
MOJITOTOBKY OOYYalOIIMXCS B COOTBETCTBUU C WX 3alpOCaMU K YPOBHIO MOATOTOBKH B cepe
MaTeMaTHYECKOro 00pa3oBaHUs.

Heablo peanmuzanuu pabodeid mporpamMmbl MO ydyeOHOMY TNpeaMery «MaremaTuka
cpennero obmero oOpaszoBanus (6azoBoro ypoBHs) B 10-11 kmaccax sBIsieTCS YCBOCHHE
colepkaHus mpeamera «MaremaTtuka» M JIOCTHXKEHHE OOYYalOIIMMHUCS pPE3YJIbTaTOB €ro
M3YYEHHUS B COOTBETCTBUM C TPeOOBaHUSIMHU, yCTaHOBICHHBIMU DenepaabHbIM roCy1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM CPEIHEro 00IIero o0pa3oBaHMUs.

OOyuaromuecs, U3y4arollire MaTeMaTuky Ha 0a30BOM YpOBHE, MOJY4YarOT BO3MOKHOCTb
UCIIOJIb30BaHUSI MAaTEMATUYECKUX 3HAHWNA M yMEHUI B NOBCEAHEBHOM XM3HM M BO3MOXKHOCTH
YCIEUIHOT0 MPOAOHKEHUS O0pa30BaHUS MO CIEHUATBHOCTSM, HE CBA3AHHBIM C MPUKJIAJHBIM
UCTIOJIb30BaHUEM MAaTEeMAaTHKU.

I[Ipy  w3yyeHum  MaTeMaTUKW  OOJIBIIOE  BHMMAaHUE  YIEISIETCS  Pa3BHUTHUIO
KOMMYHHUKATHUBHBIX ~ yMeHu#l  (popmynupoBaTh, apryMeHTHpOBaTb U  KPUTHUKOBATh),
(OpMHPOBAHNIO OCHOB JIOTMYECKOTO MBIIIICHUS B YaCTH NMPOBEPKH UCTUHHOCTH U JIO)KHOCTH
VTBEPKACHHUM, TMOCTPOCHHUS TMPUMEPOB U  KOHTPIPHUMEPOB, LIEMIOYEK  YTBEPXKICHHIA,
(GOpMYITHPOBKH OTPHULIAaHUH, a TaK)Ke HEOOXOIMMBIX M JOCTaTOYHBIX ycioBui. IIporpamma
HampaBlieHa Ha (JOpMHUPOBAHHE YMEHUs pabOTaTh MO aJrOPUTMY, Pa3BUTHE MPOCTPAHCTBEHHBIX
NpeCTaBICHNUN U rPa)UIeCKUX METOJIOB.

B 3apaun 00yuenus matematuke o nporpamme 10-11 kiacca BXOAUT:

- pa3BUTHE MBIIUICHUAS Yy4YalMxcs, (QOPMHUPOBAaHWE Yy HHUX YMEHHH CaMOCTOSITEIHHO
pHOOpETaTh U MPUMEHSTH 3HAHUS;

- OBJIQJICHUE YYAIIUMUCS 3HAHUAMHU 00 OCHOBHBIX MAaTE€MaTHYECKUX MOHATHUSX, 3aKOHAX ;

- YCBOGHHE IIKOJBbHUKAMHU alTOPUTMOB DPELICHHUsS ypaBHEHMH, 3a1ay, 3HaHUE (DyHKUIUH U
rpadukoB, ymenue quddepeHIpoBaTh U HHTEIPUPOBATH;

- (¢opMmHpoBaHHE TII03HABAaTENBHOIO MHTEpeca K MaTeMaTHKe, pPa3BUTHE TBOPUYECKUX
CIIOCOOHOCTEH, OCO3HAaHHBIX MOTHBOB YYEHUS, TIOJrOTOBKA K MPOJIOJIKEHUI0 00pa3oBaHUs U
0CO3HaHHOMY BBIOOPY Mpodeccuu.

B kaxnapiii pasgen anreOppl M Hayal aHaiu3a BKIIOYEH OCHOBHOW MaTepuan u3
nporpaMM 00I11€00pa30BaTENbHBIX KJIACCOB, HO BCE pa3/eibl CoAep)kaT Oojiee CIO0XKHBIE
JIONIOJTHUTEIbHBIE MaTepHUaIbl C 1IE€JIbI0 MMOATOTOBKY yJauxcs K craue EI'D.

Conepxkanue mporpaMMbl HalpaBlIeHO HA OCBOCHHE YYAIIUMHCS 3HAHWUW, YMEHUU U
HaBBIKOB Ha 0a30BoM ypoBHe. OHa BKIIIOYAeT BCE TEMbI, NMPEeIyCMOTpeHHbIE (eaepalbHbIM
KOMITOHEHTOM T'OCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIero (CpeIHero
o011ero) oopazoBaHus IO MaTEMATHKE.

W3yuenme reoMeTpun B CTaplield MIKoje Ha 0a30BOM ypOBHE HANpaBICHO Ha
JOCTHKEHHE CIEIYIOUINX HeNel:

-pa3BUTHE JIOTUYECKOTO MBIIICHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHNUs, aJITOPUTMHUECKON
KYJIBTYpbl, KpUTHYHOCTH MBIIIUIEHUS HA YPOBHE, HEOOXOAUMOM J1JIs1 00yueHHs B BBICIIEH IIIKOJIE
10 COOTBETCTBYIOIIEH CIIENaIbHOCTH, B Oyay1eil npodeccuoHanbHON eI TeIbHOCTH;

- OBJIAJICHHE MaTEeMaTUYCCKUMHU 3HAHUSIMH M YMECHHSIMH, HEOOXOTUMBIMU B TIOBCEIHEBHOM
KHM3HH, JUIS1 M3yYCHUS NIKOJBHBIX €CTECTBEHHOHAYYHBIX JTHCIUIUIMH Ha 0a30BOM ypPOBHE, LIS
nojy4deHuss oOpa3oBaHusi B 001acTax, He TpeOyroImux YriayOleHHOW MaTeMaTHu4ecKon
MIOJITOTOBKH;

- BOCIIUTAHHE CPEJICTBAMU MaTeMAaTHKH KYJIbTYPY JIMYHOCTU: OTHOILIEHHE K MaTeMaTHKe, KaK
K YacTH OOIIEeYeIOBEYECKON KyJIbTypbl, 3HAKOMCTBO C MCTOpHUEH pa3BUTHUS MAaTEMaTHKH,
HBOJIIOIMEH MAaTeMAaTUYECKUX HJIeH, TOHMMaHUE 3HAYMMOCTH MaTeMaTHKH /7151 OOIIECTBEHHOTO
nporpecca.

B xoze peanu3zanuu JaHHON NpOrpaMMBbl MPEAYCMOTPEHBI CIEAYIOUINEe BHUIBI U (POPMBI
KOHTPOJISI:  CaMOCTOSITENIbHbIE ~ pabOThl, TECTUPOBAHHWE, MAaTeMaTHYEeCKHEe  JUKTAHTHI,
KOHTPOJIbHBIE PaOOTHI.



Cogepxanue yueOHOro mpemMeTa

DJeMEHTBI TCOPHH MHOKECTB M MAaTEMAaTHUESCKOM JJOTUKH

KoHedHoe MHOKECTBO, 3JIEMEHT MHOKECTBA, ITOJIMHOKECTBO, IepeceueHre H 00heTMHCHNE
MHO>KECTB, YHCJIOBbIE MHOYKECTBA Ha KOOPJMHATHOM MPSIMOM, OTPE30K, HHTEPBAJ.

Vr1BepxkaeHue (BbICKa3bIBaHUE), OTPUIAHUE YTBEPXKICHUS, HCTUHHBIE U JIOXKHBIC
YTBEP)KJICHHS, CIEJICTBHE, YAaCTHBIM CIy4ail  OOIINEro yTBEPXKICHHs, KOHTPIIPUMED,
JI0Ka3aTeIIbCTBO.

Uncna 1 BEIpaKSHUS

Kopens n-ii crenenu u ero cpoicrsa. [loHATHE IIpenena YUCIOBOM MOCIEA0BATEIBHOCTH.
CreneHb C JICMUCTBUTENIBHBIM IIOKa3aTesieM, CBOMCTBA cTeneHu. JIeWCTBUS C KOPHSIMH
HAaTypaJbHOW CTENEHM M3 YHUCEN, TOXKIECCTBEHHBIE NPEOOpa30BaHUs BBIPAKEHUN, BKIIOUYAs
CTEMECHU U KOPHU.

Jlorapudm uucna. Jlecstuunbie 1 HaTypasbHbie Jorapudmel. HYucno e. Jlorapudmudeckue
TokaecTtBa. JlelWicTBus ¢ jorapudMaMH YUCeI; MPOCTEHINE MPeoOpa3oBaHUS BBIPAKCHHM,
BKJIFOYast JIOrapu(MEI.

N300paxeHre Ha YMCIOBOM MPSIMOM LENbIX U PAllMOHATIBHBIX YHCEN, KOPHEU HATypallbHON
CTCTICHH M3 YHCEI, JIOrapru(MOB YHCETI.

Tpuronomerpuueckasi OKpY>KHOCTb, pajuaHHas mepa yria. CHUHYC, KOCHUHYC, TaHI€HC,
KOTaHI'€HC MPOU3BOJBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO M CIEACTBUS W3
Hero. 3HaueHUs TpUroHoMmerprueckux pynkuuit wis yrinos 0°,30°,45°,60°,90°, 180°, 270° (0,

M NN O T o
=SS :pazl). CDOpMy.TIBI IIPpUBCACHUS, CIIOKCHUA, (I)OpMy.]'IBI ABOHWHOI'O U ITOJIOBUHHOTI'O YyTIJIA.

g4 2

YpaBHEHUsI U HEPABEHCTBA

VYpaBHeHuss ¢ oOnxHOM IepeMeHHOM. Ilpocreiine uppanuOHAIbHBIE YPaBHEHHS.
Jlorapudmideckue u nokasaTebHble ypaBHeHHs Buaa log (bx + c¢) = d,"a™= d (rme d
MO’KHO IpPEJICTaBUTh B BUJE CTEIIEHU C OCHOBAaHHEM a U pallMOHAJIbHBIM IOKa3aTeaeM) U UX
pemieHus. TpUroHoMeTpuuecKkrue ypaBHEHHs BUAa Sin X = a, €COS X = a, tg X = a, rnea—
TaOJINYHOE 3HAYEHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON PYHKIIMU, U UX PEILIECHUSI.

HepaseHctBa ¢ oHO# iepemenHo# Buna log ,x < d, & < d (roe d MOXXHO TpencTaBTh
B BUJIC CTCTICHH C OCHOBAHHUEM Q).

DyHKIMHU

[Tonsitue Qynkumu. Hynu QyHKIMH, TPOMEXYTKH 3HAKOINOCTOSHCTBA, MOHOTOHHOCTb.
HauOonpiiee u HauMeHblnee 3HaueHus ¢yHkuuu. Ilepumoguunocts ¢GyHkuuu. YETHOCTH U
HEYETHOCTb (PYHKIIMH.

CreneHHasi, mokaszaTeiabHas M Jorapumuyeckre (QyHKIUHU; UX CBOHCTBA M TpaduKu.
Tpuronomerpuueckre QyHKIMU y = SinX,y = cosX, y = tg x. OyHkuus y = ctg x.
CpoiicTBa U rpaduKku TPUTOHOMETPUYECKUX (YHKIMNA. APKCHHYC, apKKOCHHYC, apKTaHI€HC

YHCla.

OJIEMEHTBI MATEMAaTUYECKOTO aHAIN3a

[TpousBoanas pynkuuu B Touke. KacarenpHas k rpaduxy @ynkuuu. ['eomerpudeckuil u
¢u3uueckuit cmbicn mpous3BogHOM. IIpousBojgHbIe 3neMeHTapHbIX (QyHKUM. IIpousBogHas
CYMMBI, IPOU3BO/IHAS [TPOU3BEICHHUS, YACTHOTO, IBYX (DYHKLIHH.

[Tonatue o HenpephIBHBIX (PYHKIUAX. TOUKM IKCTpeMyMa (MakCUMyMmMa U MUHHMYMa).
WccnenoBanue smeMeHTapHBIX (YHKIMA Ha TOYKH DKCTPEMyMa, HAXOXKJIEHWE HAHOOJBIIEro 1
HaMMEHBIIIET0 3HaUeHUH (PYHKIIMU ¢ TOMOIIbI0 Tpon3BoAHOI. [TocTpoenne rpadukoB GpyHKIHI
C IIOMOILBIO MPOU3BOAHBIX. [[pMeHEeHNE MPON3BOAHOM NPU PEILICHUM 3a/1a4.

[TepBooOpaznas. [lepBooOpa3Hbie smeMeHTapHbIX (QyHKIMHA. [Inomane KpuBONIMHEHHON
tpanenuu. ®opmyna Herotona-JleliOuuma. OnpeneneHHblid HHTETpai. Beraucienne miomnaaei
TUIOCKUX (PUTYp M 00BbEMOB TEJ BpaIlleHUs C TIOMOLIbIO MHTETpaa.

CraTucTuKa ¥ TeOpHsl BEPOSITHOCTEH, JIOTUKA U KOMOMHATOpUKA




YactoTra 1 BEpOsATHOCTh COOBITHS. Jl0CTOBEpHBIE, HEBO3MOXKHBIC M CITydallHbIE COOBITHS.
Brruncinenre BEpOSTHOCTEH B OINBITAX C PAaBHOBO3MOXKHBIMHM JJIEMEHTAPHBIMH HCXOJAMHU.
Pemenune 3amgau ¢ npuMeHeHHEM KOMOMHATOPUKU. BEpOsSTHOCTH CyMMBI IByX HECOBMECTHBIX
coObITuil. [IpOTHBOIIOI0XKHOE COOBITHE U €0 BEPOSITHOCTD.

I'EOMETPUA

IloBTOpEHUE

Pemenue 3a1a4 ¢ npuMEHEHNUEM CBOUCTB (UTYp Ha IUIOCKOCTH. 3a7a4yl Ha JOKa3aTeIbCTBO
U TIOCTPOEHUE KOHTpIpHUMepoB. Mcnonp30BaHne B 3a7a4ax NMPOCTEHIINX JIOTUYECKUX MPABUIL.
Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM TEOPEM O TPEYTOJBHUKAX, COOTHOIIEHUH B IPSIMOYTOJIBHBIX
TPEyrojibHUKaX, (aKTOB, CBA3aHHBIX C 4YeThlpeXyrojbHUKamu. PemeHue 3agau ¢
UCTIOJIb30BaHUEM (DAKTOB, CBS3aHHBIX C OKPYXHOCTSIMH. PemeHue 3amau Ha H3MEpeHHs Ha
IUIOCKOCTH, BBIYMCIICHHMsA JJIMH M IUIOIIajed. PemieHune 3agad ¢ NOMOINBIO BEKTOPOB U
KoopauHat. HarmsimHas crepeomerpust: GUTYpHI M HX H300pakeHus (Ky0, mupamuia, mpusma).

I'eomerpus

Touka, npsiMasi U MJIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3
HUX.

B3aumHoe pacnionokeHue NpsMbIX U IJIOCKOCTeH B mpocTpaHcTBe. llapamienbHocTh
OPSMBIX U IUIOCKOCTEH B pocTpaHcTBe. M300paskeHne NpocTeHIINX MPOCTPAHCTBEHHBIX GUTyp
Ha IUIocKOCTH. PacctosHue Mexnay ¢urypamMu B IpPOCTpaHCTBE. YTIJIbI B IPOCTPAHCTBE.
[TepnieHIUKYIAPHOCTh NPAMBIX M IulockocTel. IIpoekuus ¢urypsl Ha miockocts. [IpusHaku
NEPIEeHIUKYIIPHOCTH HOpsIMBIX M IUIOCKOCTEM B mpocTpaHcTtBe. Teopema o Tpex
NEPIECHIUKYIIApax.

Mpuororpannuku. Ilapannenenunen. CBoilcTBa NpSMOYIOJIBHOTO IapaljiesienuIea.
Teopema Iludaropa B npocrpanctBe. I[lpusma u nupamupa. I[lpaBunpHas nupamuia u
npaBwibHasg npusma. [Ipsmas nupamuga. D1eMeHThl TPU3Mbl U TUPAMU/IBL.

Tena BpaleHus: UIUHIP, KOHYC, chepa 1 map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO
HWIMHJIpa, OpSIMOrO KpPYroBoro KoHyca. IM3o0pakeHue Ten BpalleHHsl Ha IUIOCKOCTH.
[IpencraBieHne 00 YCEUYEHHOM KOHYCE, CEUYEHHs KOHyca (MapajielbHO€ OCHOBAaHUIO H
IPOXOJsIIee Yepe3 BEPILNHY), CEUEHUs IMWIMHApPA (MapajjielbHO U MEPHEeHIUKYISIPHO OCH),
cedeHus mapa. PazBepTka WIMHpa U KOHYcCA.

[Tpocreiimye KOMOMHALIMY MHOTOTPAaHHUKOB U TEJI BpaILlEHUsI MEX1y cOO0H.

Beruncnenue 31eMeHTOB IPOCTPAHCTBEHHBIX GUryp (pé€opa, nuaronanu, yrisl). [Inomans
MOBEPXHOCTH MPABUIILHONW MUPaMUIbI M ITPaBUIIbHOM Npu3Mbl. [110111a1b TOBEpXHOCTH MPSMOTO
KPYroBOro LWJIMHIpPA, MPSAMOro KpPyroBoro konyca u mapa. Ilonstue o6 o0néme. OO0BEM
MUPAMUJIBI U KOHYCA, PU3MbI U uiuHApa. O0bEM mapa.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHHE MEXIY IUIOMIAJIMH MMOBEPXHOCTEH U
00BEMaMU OJO0HBIX TEII.

JIBuKeHHMsT B TPOCTPAHCTBE: MApAJUIEIBHBIM IEpEHOC, LEHTpajbHas CUMMETpUS,
CUMMETpPUSI OTHOCUTEIIBHO INIOCKOCTH, MOBOPOT. CBONMCTBA ABMKEHUH. [ [piMeHeHne IBI>KEHMI
IIPY pELICHNN 3a]au.

BeKkTopbl 1 KOOp/IMHATEI B IPOCTPAHCTBE

CymMMa BEKTOpOB, YMHOXEHHE BEKTOpa Ha YHUCIO, YroJl MEXAY BEKTOpPaMH.
KonnuueapHsle u KoMIUtaHapHble BeKTOphl. CKalsipHOE MpOoU3BeAeHHE BEKTOpoB. Teopema o
pa3jIokKEHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpaM. CKalspHOE NPOU3BEJIECHUE
BEKTOPOB B KoopiauHaTax. [IprMeHeHue BEKTOpPOB MpH pEUIeHHM 3a/ad Ha HaxOXKICHHE
paccTOsSHUH, IJTHH, TUIOIIaIei 1 00bEMOB.

VYpaBHEHHE TUIOCKOCTH B TIPOCTPAHCTBE. YpaBHEHHE chephl B MpocTpancTBe. Dopmyna
JUTS BBIYMCIIEHUS PACCTOSIHUSI MEXKAY TOUKAaMU B IPOCTPAHCTBE.




