[IpunoxkeHue
kK OOIT COO

OY COILI Ne9

YTBepXKA

aupexkrop MbOY COIL Ne9

/E.A.YepHoB
72/01-07 ot 30.08.2024 r

PABOYASA ITPOTPAMMA ;

110 yyeOHOMY TIpeMEeTy
«['eomeTpHs.ba30oBLI yPOBEHE»

(10-11 knacc)

r. CepoB



Paboyasg mporpaMmMa MO TeOMETPUU SABJSETCA INPUJIOKEHHEM K OCHOBHOM
06pa3oBaTe/IbHOM porpamMMe cpeaHero oobuiero oo6pasosanuss MbBOY COII Ne 9.

Pa6ouas nmporpamMmma chopMUpoOBaHa C yYEeTOM paboyel MporpaMmbl BOCIUTAHUS
MBOQOY COII Ne 9.

IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'paxxpanckoe BocnuTanme:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMKM 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCHUHUCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
IpoIeyp TPaKTAHCKOTO 0OmecTBa (BHIOOPHI, OMPOCHI W TIP.), yMEHUEM
B3aUMOJICCTBOBATh C COUUAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMHA 1 HA3HAUYCHHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOXKCHHUSI K
MPOIIIOMY U HAaCTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHXKEHUSAM POCCUMCKMX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
K KCIOJIb30BAaHHMIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JlyX0BHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTyXOBHBIX LICHHOCTEH POCCUICKOTO HapoJa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO TOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHHMEM K MHUpPY, BKJIIOUYAs ACTETHUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pEILIEHN, pacCyX ICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
WHTEpecax 3J0poBOro u 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ INMHUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATUU U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTB); ¢duznyeckoro
COBEpILICHCTBOBAHU, npu 3aHATUAX CHOPTHUBHO-03/I0POBUTENHLHOM
JesITeTbHOCTBIO.

Tpynosoe BocnuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-D)KOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpempl, OCO3HAHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX IMPOoOJeMm;
OpPUEHTAIMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHWW JUIS PEIICHUs 3a1a4d B
00JIaCTH  OKpYXKalIlell cpeapl, IUIAaHUPOBAHUSI TOCTYNKOB U OICHKH HX
BO3MO>KHBIX TMOCJIEACTBUN JISI OKPYKAIOLIEU CPEIBI.

LleHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKM W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEeYeCKOM MJesATEeNbHOCTH, JTaroB e¢
pa3BUTUA M 3HAYMMOCTH [JIsi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYILECTBIIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIBHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaTbl OCBOCHHS MPOrpaMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCyIAMUBHbIMU OCUCTNBUIMU.

1) Vuusepcanvhvie  noznasamenvHvle  Oeticmesus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yuaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJXHCAlOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCNe008aMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

Bba3oBble JJornueckue 1eiicTBHA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEMAaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIIEHUW MEXIY MOHATHAMU; (HOPMYIUPOBAThH
OTIpENICTICHUs]  TOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
POBOJIMMOTI0 aHAJIN3;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH W  TPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPXKJICHUM (TPSMbBIE U OT MPOTHUBHOTO), BBICTPAUBATh apTryMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbL;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HawboIee MOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieaoBareLCKHeE 1elCTBUA:

UCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIMpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHHE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
oObeKkTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTamMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
POBEEHHOTO HAOJIOICHUS, UCCIECIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKXKE BBIJBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIATH J1ePUIMTHI UHPOPMALIUU, AHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHHUS 3a]1a4u;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM IMPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH Ipaprueck;



2)

OLICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKaAmu@Hvle  Oelicmeus,  0Oecneuusaom

chopMuUpoB8aHHOCMb COYUAILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIpUHUMATh H  (OPMYyIHUPOBATh CYXXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaThb IMOSCHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOTY4YECHHBINH Pe3yibTaT;

B X0/ie 00CY>KJIeHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1a4u, BICKa3bIBaTh HJI€U, HAIICJICHHbBIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3Iu4Me U CXOJCTBO IMO3UIIMI; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PaKEHMUS;
OPEJICTaBIsATh  pPEe3ydbTaThl  pEHIeHHs  3aJayd,  JKCIEPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yUETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ay IMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUTyJTBHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUN JEeATEIHbHOCTH, IUTAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pacnpeessaTh BUALI padoT, JOrOBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyKIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBbD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Yuueepcanouvie  pecynamuenvie  Oeticmesus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 peIieHus
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIaA€Tb HaBbIKaMH MMO3HABATEIbHOM pe(I)J'IeKCI/II/I KaK OCO3HaHHA
COBCpHIACMBIX HCﬁCTBHﬁ MU MBICIIUMTCIIBHBIX IMPOLECCOB, UX PC3YJIbTAaTOB;



BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpoliecca |
pe3yJibTara pelieHrsl MaTeMaTUueCKOM 3a/1auu;

e TMPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JAHHBIX, HAMIEHHBIX OLIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OIICGHUBATh COOTBETCTBHE pE3yibTaTa NN W YCJIOBHUSIM, OOBSICHSTH
MPUYUHBI TOCTHXKEHUSI WM HEAOCTHXKCHUSI PE3YJbTAaTOB JEATEIbHOCTH,
HAXOJUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmneprpoBaTh MOHATHIMH: TOYKA, IPSAMasi, INIOCKOCTb.

[TpuMeHSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPH PEIICHUU
T€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: NMAPALICIIEHOCTh M TIEPIICHIUKYIIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccuduimpoBaTs B3aUMHOE pAaCIIOIOKEHHE TIPSAMBIX M TUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYI'PAHHBIA yTOJ, TPaHW ABYTPAHHOTO YTIJIa,
peOpo JBYrpaHHOTO yIJia; JWHEWHBINH Yrojl ABYTPAHHOTO yrja; TpajycHas Mmepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHSTUSIMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIBIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TTPABIIIBHBIN MHOTOTpaHHUK.

Pacrio3naBaTh OCHOBHBIC BHJBI MHOTOIPDAaHHUKOB (MMHpaMHaa; TpHU3Ma,
IIPSIMOYTOJIBHBIH ITapauiesienuie]], Ky0).

KnaccudumnmpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KIacCU(pUKay (BBIMYKIbIE W HEBBIMYKJIBIE MHOTOTPAHHHUKH, TIPaBHIbHBIC
MHOTOTPaHHHUKH; TIPSMbIC ¥ HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTIATICIBI ).

OmneprpoBaTh MOHATHIMHE: CEKyIas INIOCKOCTh, CEYCHUE MHOTOTPAHHHUKOB.

OOBSCHATH IPUHIIUAIIBI ITOCTPOSHUS CCUSHUH, HCITOJIb3YSI METOJT CIICIOB.

CTpouTh ceueHUS MHOTOTPAaHHUKOB METOJOM  CIIE[OB, BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTyp: BHI
CBEpXY, COOKY, CHHUBY.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYSCKUX BEIMYMH 1O 0Opa3iam HiIu
JITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYCCKHE METOAbI TPU PEIICHUHN
CTaHIAapPTHBIX MAaTEeMaTUYCCKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIMMHUCS TTPSIMBIMH.



Pemats 3a7aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH M0 00pa3iam WiH
QIrOPUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTHYECKHE METOAbl IIPU PELICHUHU
CTaHJAPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIYMCICHHE YTJIOB  MEXAY
CKPCUIMBAIOIIMMHUCS OPSIMBIMM, MEXAYy IPSIMOM UM  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C© TMpUMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOLIA/IIMU [TOBEPXHOCTEN, 00BbEMAMHU 1TOT00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh MU
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HakThl Ui PELIEHUs] CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIAraloIuX HECKOJIBKO IIAaroB PELICHUs], €CIIA YCIOBUS IIPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH MPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH pPEAJbHBIC
CUTyallud M IIPUMEHATHh W3Yy4YCHHBIC IIOHATUS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTHYeCKU C(HOPMYIMpPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyalluM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIIACC

OmneprpoBaTh MNOHATUSAMHU: LUIMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
WIMHAPUYECKONM  IMOBEPXHOCTH;  LWIMHApP,  KOHUYECKass  I[OBEPXHOCTb,
o0pasyrolre KOHMYECKOM MOBEPXHOCTH, KOHYC; cpepruueckas IOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI TOJTYUYEHUS TEJl BPALLEHUS.

KnaccuduimpoBaTs B3aMMHOE pacnoioKeHue chepbl U MIOCKOCTH.

OmneprpoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTa; IIAPOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS;
1apOBOU CEKTOP.

Boruncnate  00bEMBI M IJIOIAAM  IOBEPXHOCTEH TeNl  BpALLEHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (POPMYII.



OnepupoBaTh TMOHSATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
OMMMCAHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUSI.

BBIUUCIATE COOTHOIICHUS MEXAY IUIOIIAJIIMH TIOBEPXHOCTEH M 00BEMaMu
MOJIOOHBIX TEJI.

N300pakath m3ydaembie (QUTYpHl OT PYKH W C MPUMEHEHHEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoIMmoTHATE (BBIHOCHBIC) IUTOCKHAE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuII CBepXYy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAILICHHUS.

W3BnekaTb, HHTEPIPETHUPOBATH M MPeoOpa3oBBIBaTh HMHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPECTABICHHYIO Ha YEPTEkKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMOTHATS  JIEWCTBHS  CIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKECHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHA CBOWCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHsTh TpaBUIIO MapajuIeIeIUIe .

OnepupoBaTh MOHITHIMU: IEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YTOd MEXTY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxonuth cymMmMy BEKTOPOB M MPOU3BEICHNE BEKTOPA HA YHCIIO, YTOI MEKITY
BEKTOpaMH, CKaJsSIpHOE IMPOM3BEICHHE, pacKIajblBaTh BEKTOp II0 JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3aaBaTh TUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAUHAT.

[Ipumensate TeomeTpudeckue (akThl UIsI PENICHHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEATNOIararouX HECKOIBKO MAaroB PEIICHUsI, €CITH yCIOBUS TPUMEHEHUS
3aJIaHbI B IBHOHU (hopMme.

Pemate mpocreiimme reoMeTpUYSCKHUE 3a/adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaud Ha [JOKa3aTeIbCTBO MATEMATUYECKHX OTHOIIEHUM U
HAXOXKJEHUE TEOMETPUUYECKHUX BEJIMYWH M0 00pasiiam WiIu alropuTMam, IpUMEHSS
W3BECTHBIC METOBI ITPH PEIICHUN CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3a/1a4.

[IpuMeHATh TpOCTEHININE MPOrpaMMHBIC  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoaMTh TpPUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
JKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHSATh TMONy4YeHHBIC 3HAHWS Ha TMPAKTHKE: aHaJIU3UPOBATh pPEaIbHBIC
CUTyallMd M TIPUMEHSATh HW3YYCHHBIC IOHATHS B TIPOIECCE TOWCKA pEIICHUs
MaTeMaTU4YeCKh CPOPMYIHPOBAHHONW TPOOJIEMBbI, MOJCIHPOBATH pPeaTbHBIC



CUTyallUh Ha $3bIKE TE€OMETPUH, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarhb

IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.
COJEPKAHUE YYEBHOTI' O KYPCA

10 KJIACC

IIpsiMbIe M IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CcTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHe 00 aKCMOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IMpsIMBIX B IPOCTPAHCTBE: IEpECEKarolIuecs,
IapajuleJIbHble W CKpelmuBaronmmecs npsmele. [lapauiensHOCTh NpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIbHBIE MNPSIMbIE B  IIPOCTPAHCTBE;
[IapaJUIENIBHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTD NMPAMOW M IJIOCKOCTH. YTIUIBI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIrOJ MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapasuiejIbHbIE TUIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, mapajijiesienumnea; MoCTpOeHUE CEUSHHIA.

[lepnenAMKyIJISIPHOCTD PSIMOM U IIJIOCKOCTH: MEPIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBHBIE W NEPIEHAMUKYJSAPHbIE K IIJIOCKOCTH,
IPU3HAK NEPNECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NEPIECHNKYJISIPHOW IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYIPAHHBIM  yIOJI, JIMHEHMHBIM Yroja JBYTPAaHHOIO  yIvId.
[lepneHAMKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  INIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: TNPU3HAK  IEPIEHIUKYJSIPHOCTH  JABYX
IJI0CKOCTEN. Teopema o TpEX NePHEHIUKYISpax.

MHororpaHHuKHu

[ToHsiTHE MHOTOIPaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yromapHas
npu3Ma; TPaHU U OCHOBAHUS NMPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajulelienunes] U ero cpoucrtsa. Ilupamupa: n-yronapHas nupamMuaa, I'paHd U
OCHOBaHUE NUPaMU/Ibl; OOKOBAs ¥ MOJIHAs TOBEPXHOCTh MUPAMUbL; TPaBUIbHAS U
yCced€HHas INHUpaMuJa. OJEMEHTbl IpU3Mbl M nupamuzasl. lIpaBunbHbIC
MHOTI'OTPAHHMKU: MOHATUE MPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHAS MPU3MA U
IIpaBWIbHAs IMPaMHUIA; NPABUIIbHAs TPEYroJibHAs INHUPAaMHUAA W IPaBUIIBHBIN
terpadap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, MNapauielienunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.

Bbluucnenue »JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MAroOHAIM, YTJIbL.
[Imomaas OOKOBOW MOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMOW TPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBLHON MHUPAMUJIBI,
TeopeMa O IUIomaau yceu€éHHou mnupamuabl. [loHstue 06 o0béMe. OOBEM
MAPAMHU/IbI, IPU3MBL.

[TonoGubpie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX TEN.

11 KJTACC

Tena Bpamenust

[umuuapuyeckas MOBEPXHOCTb, oOpasytoiiue UIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON MoBepxHOCcTU. [lunuHap: ocHOBaHusS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh;, IUIONIAJb OOKOBOW W TOJHON
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromyue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: 0OcHOBaHME U BepIiinHa, o0Opasyroias
U OCb, IUIOmMAAb OOKOBOM U TIIOJHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yromue 1 BRICOTa; OCHOBAHUS U OOKOBAst TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, AUAMETpP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
I01aab chepsl.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KoMOuHanun Tem BpalieHuss W MHOTOTPAaHHUKOB. MHOTOTPAaHHUK,
OmMCaHHBIM OKO0JIO cdephl; chepa, BOHCaHHAST B MHOTOTPAHHHUK, WM TEJO
BpalIeHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajiesenunena u ciaeAcTBus u3 He€. O0bEM HUIUHIpA,
konyca. O0BéM 1mapa u miomasas chepsl.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

Ceuenus mwiuHapa (TapaJUIebHO W TNEPHEHAMKYJSPHO OCH), CEUCHHUS
KoHyca (TapayyieIbHO€ OCHOBAHHMIO M TIPOXOJAIIEE Yepe3 BEPIIMHY), CEUCHUS
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



Bekrtop Ha miiockocT U B pocTtpancTBe. ClI0XKEHUE U BHIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWil JACUCTBUM C BekTopamu. lIpsimoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarel Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATaX. YTojl Mexay BekropaMu. CKalsipHOE NpPOU3BEIICHHE BEKTOPOB.
Briuncrienre yrioB Mexay MpSMbIMU U ILUIOCKOCTSIMU. KoopauMHAaTHO-BEKTOPHBIN
METO/I IIPU PEILICHUU T€OMETPUUYECKUX 3a/1aY.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3esioB U TeM (uudposrie)
Kontpoabusbie IlpakTHueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 nommorexa I10
https://m.edsoo.ru/1c209e37
) [IpsiMbIE M TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IlepneHUKyIAPHOCTD NPSIMBIX U 12 bubnumoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 1 1
VYTIibl MeXAY NPSMBIMU U TUIOCKOCTSIMU 0 hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 006 9 1
DEME! MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHMs], paCCTOSHUS U YTJIbI 4 1 bubmmorexa LOK
p ’ P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (undposbie)
Ne i/m Kontpoabsnbie IIpakTnueckue
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmunoreka LIOK
! Tena BpateHus 12 https://m.edsoo.ru/1c209e37
bubmunoreka LIOK
& 5 1
2 O65EMEI TeT https://m.edsoo.ru/1c209e37
but6mmoreka [IOK
10 1
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpenue, 0600mIEeH e, 7 | bubmunoreka LIOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/1¢209¢e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Kosmuec
TBO
4acoB

IIpakr
Haeck DJIeKTPOHHbIE
No Kontpo e uudposbie
Tema ypoka Bcero | abHbIe aGor OcHoOBHOE coiep:KaHue 06pa3oBaTeNbHbI
n/n padoTsl EI e pecypchbl
OcHoOBHBIE BU/IBI 1eSITEIbHOCTH
OCHOBHBIE TOHATHS AKTYaIu3upoBaTh (HaKkThl U
CTEPEOMETPUHU: TOUKA, IIpsiMas, METO/bI IJITAHUMETPUH,
IJIOCKOCTh, IIPOCTPAHCTBO.
0 ’ 16) p OCHOBHEIE TIOHATHS CTEPEOMETPUH: penesanTHele Teme. Tloay4aTh BuGmorera LK
aBMJIa U300paKeHUS HA
1 p p 1 TOYKa, MpsiMasi, IIIOCKOCTb, HPEACTABICHHA O https://m.edsoo.ru/
PUCYHKaX: U300pakeHUs npoctpancteo. TIpasima IPOCTPAHCTBEHHBIX (DUIypax, aecc77ed
TITOCKOCTCH, MapaicIbHRIX n300pakeHHs Ha pUCYHKAX: pa3buparhb mpocTeiire npaBuia
MPSAMBIX (OTPE3KOB), CEPEIUHBI .
p ( p )’ pea I/1306pa}KeHI/I$I IJIOCKOCTEN, H306pa>1(erI;[ ITUX q)Hryp.
OTpe3Ka
o p NapauIeIbHBIX IPAMBIX (OTPE3KOB), H300paKaTh IPIMYIO U IUIOCKOCTb
OHSTHS: IIEPECEKAIOIINECS cepenuHsl oTpe3ka. [lonsaTus: Ha PHCYHKE. BuGmorexa LIOK
2 MJIOCKOCTH, TIEpECCKaroIInecs 1 IepeceKaromuecs niIOCKOCTH, https://m.edsoo.ru/
Pacno3naBaTthb 2d8a9¢99
psiMas U MI0CKOCTh MEPECEKAOIINECS NpAMasi U =
MHOTOTPaHHUKH, MHPAMHU
[ToHsATHS: TIEpeCceKArOIIHECS IUTOCKOCTb. P i PAMEAY:
KyO, Ha3bIBaTh UX DJIEMCHTHI. BuGmorexa IIOK
3 IJIOCKOCTH, TEPECEKAIOIIHECS 1 3HaKOMCTBO C MHOTOT'paHHHUKaMHU, https://m.edsoo.ru/
JenaTth pucyHOK Ky0a, mupaMupbl, db685273
npsMas 1 II0CKOCTb H306pa>1<eHHe MHOTI'OIrpaHHHUKOB Ha -
HAXOMCTR0 o PHCYHKAX, Ha POEKIIHOHHBIX HAXOJUTh OIMIMOKH B HEBEPHBIX
MHOTOTDAHHUKAMMU yeprexax. HauanbHbie cBesienns o kybe =~ M300POKEHHSX.
’ . Bubmmnoreka [JOK
4 H306pa>1<eHHe 1 1 MAPaMH]IC, X PasBCPTKH U MOACTH. 3HAKOMHTbLCH C CCHCHIAMM, C https://m.edsoo.ru/
MHOTOTPaHHUKOB HA PUCYHKAX Ceuenust MHOTOTpaHHUKOB. [ToHsiTHe 06 =~ METOJIOM CIIEAOB; HCITOJIB30BATh JUI | 263950ed
b
HA [IPOCKLIMOHHBIX YePTEKAX aKCUOMATUYCCKOM IOCTPOCHUH HOCTPOCHHU CCUCHU MCTOJ CJICIOB,
HauansHbie CBeIeHHs 0 KyGe u CTEPCOMETPHUH: AKCHOMBI CTEpEOMETpUN = KPATKO 3alKChIBATh IATH
. U CIICACTBHUSA U3 HUX MMOCTPOCHUS CCUCHMUS. Bubmiorexa LIOK
nUpaMujie, X pa3BEPTKU U
5 1 Pacmo3naBaTh BUI ceUeHUS U https://m.edsoo.ru/

monen. CeueHus
MHOT'OTPaHHUKOB

OTHOI_HGHI/II\/'I, B KOTOPBIX CCUCHUC

b30dff38




HavansHbie cBeieHUs 0 KyOe u
MUPaMUE, UX PA3BEPTKHA U

nenut pedpa Kky0a, HaXOIUTh
TUTOIIAAb CEYCHUSI.

Bubnuorexa [IOK

ttps://m.edsoo0.ru,
6 https://m.edsoo.ru/
moenu. Cedenust Hcnoab3oBaTh m1o100ue pu 3d8ffd32
MHOTOIpaHHUKOB peLIEeHNH 3a/1a4 Ha IIOCTPOEHUE
[TousiTHE 00 aKCHOMATHYECKOM CEUCHHUM.
TIOCTPOCHUH CTEPEOMETPHUH: 3HAKOMHATBCS C AKCHOMATHYECKHM Bubmrorexa LIOK
S://M.€dS00.1u,
7 https:/m.ed /
AKCUOMBI CTEPEOMETPHUU U IMOCTPOEHUEM CTEPEOMETPHH, C OccScdfe
CIEJICTBUS U3 HUX AKCMOMaMH CTEPEOMETPUU U
[TousiTHE 00 aKCHOMATHYECKOM CIECTBUSIMH U3 HUX.
MMOCTPOCHUHN CTCPCOMETPHUM: HNninrocTpupoBaTh aKCHOMBI bubmiorexa IOK
8 https://m.edsoo.ru/
aKCHOMBI CTEPEOMETPUU U PUCYHKaMW H IIpUMEpaAMU U3 239c8cb4
CIEJICTBUS U3 HUX OKpYKaroImiei 00CTaHOBKU
[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPHUU: bumorexa OK
ttps://m.edsoo.ru.
9 https://m.edsoo.ru/
AKCUOMBI CTCPCOMCTPUH U 65c6b106
CIIEACTBUS U3 HUX
[ToHsiTHE 00 aKCHOMATHYECKOM
. bubmunorexa LIOK
IIOCTPOCHUM CTEPESOMETPUM
10 P p p https://m.edsoo.ru/
AKCUOMBI CTEPEOMETPUU U 258fc245
CIIEICTBUS U3 HUX
B3aumHoe pacnionoxenue B3auMHOE PacHoIokKeHHe MPSAMBIX AKTYyaJIu3upoBaTh (aKkThl U
NPSIMBIX B MPOCTPAHCTBE:! B IIPOCTPAHCTBE: MEPECEKAOIIHECS, MCTOBI INTAHUMETPUH, PEINCBAHTHBIC | 6.0 eia 1TOK
11 MEepeCCKarommecs, TapauIeIIbHbIC " TEME, IPOBOAUTH aHAJIOTUH. lllttzp;:z/(/)rl?éedsoo.ru/
a.
rmapajuieibHbIC B E—
p CKpEIMBAIOLIHECs TIPSIMBIE. Ilepe4yucjasiTh BO3MOXKHBIE CITOCOOBI
CKpCIINBAIOIIHECH MPAMBIC PaCIIOJIOKEHUS JBYX IPSIMBIX B
[TapanienbHOCTh MPSIMBIX U
[TapannensHOCTh OPSIMBIX U N ) MPOCTPAHCTBE, MWIUTFOCTPUPOBATH UX
MIJIOCKOCTEN B IPOCTPAHCTBE: a npuMepax. JIaBaTh onpeeieHie
IUIOCKOCTEH B IIPOCTPAHCTBE: Ha IpuMepax.
p p napaijaCiIbHbIC ITPSIMBIC B Bubmmorexa [IOK
12 napajulesbHbIE IPSIMBIE B HPOCTPAHCTBE; MapalIeTbHOCTS TPEX CKPCIIHUBAIOIINXCA TIPAMBIX, https:/m.edsoo.ru/
> 93ad36b3
TpOCTPAHCTBE, NPSIMBIX; MAPATUIETBHOCTH IPSIMOM U opuypoBars MpiHak ]
- ’ K B HXCS IPSIMBIX U
MapajuieIbHOCTh TPEX MPSAMBIX v CKPCIIMBAIOMIHUXCA 1P
TTOCKOCTH. Y TIIBI C OPUMEHSITh €r0 [IPU PEIICHHH 3a/1ad.
Bubnuorexa [IOK
13 [TapannensHOCTh OPSIMBIX U

COHaIpaBJICHHBIMU CTOPOHAMHU; YT OJI

https://m.edsoo.ru/




IIJIOCKOCTEH B IPOCTPAHCTRBE:
[TapannensHOCTH NPSIMOK U
MJI0CKOCTH

VYIIIBI C COHANPABIEHHBIMU

14
CTOPOHaMU

1 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

16 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

7 [TapayuienbHOCTB IIOCKOCTEH:
HapajuleIbHbIE MIII0CKOCTH

13 CaoiicTBa mapajuiebHbIX
IJIOCKOCTEN
IIpocreiimue

19 IIPOCTPAHCTBEHHBIE QUTYPHI HA
MIJIOCKOCTH: TETPAdIp, KyO,
napaiesenune|

20 [TocTpoenue ceuenuit

21 ITocTpoenue ceueHni
KonrtponbHas pabora o Teme
"[IpsiMble ¥ TUIOCKOCTH B

22 IIPOCTPAHCTBE.

[TapaienbHOCTB IPSIMBIX U
mIockocten"”

MEXIY IPSAMBIMU B IIPOCTPAHCTBE.

[TapanienbHOCTh MIOCKOCTE:
napasuieJbHbIe MJI0CKOCTH; CBOMCTBA
napasulebHbIX MIOCKOCTEH.
[Ipocreiinye npocTpaHCTBEHHbBIE
(GUrypsl Ha MIOCKOCTH: TETPAIP, KyO,
napajuleJenuIen; OCTPOEHHE
CEUYEHUI

PacnozHaBarhb npu3My, Ha3bIBaTh €€
JJIEMEHTHI.

CTpouTh ceueHus NIpu3Mbl Ha
TOTOBBIX YEPTEKAX.

IMepeuncasiTb BO3MOXKHbBIE
CIOCOOBI B3aUMHOTO PACIIONOKEHHS
IIPSIMOM U TUIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTD
COOTBETCTBYIOILIME IPUMEPHI U3
peanbHOM )xu3HU. JlaBaTh
onpeaeJeHue NapauieJIbHOCTH
IPSIMOM U IIOCKOCTH.
@®opMyJIMPOBATH NMPU3HAK
[IapaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH, YTBEPKIAEHHUE O MPSIMOI
IIEPECEYECHUS IBYX INIOCKOCTEN,
MIPOXOAUINX Yepe3 MapaljiesIbHbIE
IIpsIMBIE.

Pemath npakTuueckue 3aJaud Ha
MOCTPOEHUE CEUYECHUI
MHOTOTpaHHUKA.

OO0BsICHATSH Ciydan B3aUMHOTO
PacCIIOJIOKEHUS IIIIOCKOCTEM.
JaBathb onpeaejieHue
MapaJuIeIbHBIX IIJIOCKOCTEM;
IIPUBOJUTH IIPUMEPBI U3 PEATLHOU
KM3HH U OKpY’Karoliei 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE MAPAIIIEIBHOCTh
mnockocreil. MemoJib3oBaTh
IIPU3HAK NIapAJUIETBHOCTH ABYX

eeld19b9

Bubmmorexa [IOK

https://m.edsoo.ru/
9140719

Bubnuorexa [IOK

https://m.edsoo.ru/
fe733862

Bubnuorexa [IOK

https://m.edsoo.ru/
2935a9a0

Bubmmorexa [IOK

https://m.edsoo.ru/
2e181255

Bubnuorexa [IOK

https://m.edsoo.ru/
€504d656

Bubnuorexa [IOK

https://m.edsoo.ru/
42a28dc02

Bubmorexa [IOK

https://m.edsoo.ru/
1d434d0f

Bubmmorexa [IOK

https://m.edsoo.ru/
ec26feSd

Bubmorexa [IOK

https://m.edsoo.ru/
9a0a9e56




IIJIOCKOCTEM, CBOMCTBA MapaIICIIbHBIX
IJIOCKOCTEH MpU pelIeHUH 3a/1a4 Ha
noctpoenue. O0bACHATH, YTO
Ha3bIBAETCS MapauIeIbHBIM
MPOEKTUPOBAHUEM H KaK
BBITOJIHSAETCS IPOEKTUPOBAHHE
¢uryp Ha miaockocts. U300paxaTh B
napaieIbHOM MPOEKIIUH Pa3InYHbIE
reoOMeTpHUECKUE (PUTYPBHI.
MopneaupoBaTh peanbHble CUTyallun
Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATh
MIOCTPOEHHbBIE MOJIENH
C MCIIO0JIb30BaHUEM F€OMETPUUECKHUX
TTOHSITHH.
Hcnoan3oBaTh IIpy pelIeHUN 33134
Ha MOCTPOEHUE CEUECHUH MOHATHE
napajieIbHOCTH, IPU3HAKU U
CBOMCTBA MapaJuIeIbHBIX NPSIMbIX Ha
IJIOCKOCTH

23

[TeprieHAMKYIAPHOCTH MPAMOM
U TUIOCKOCTH:
MEPIEHIUKYIIIPHEIE IIPAMBIE B
MIPOCTPAHCTBE

24

[Ipsimbie napauiebHbIE U
MEePIEeHIUKYIISIPHbIE K
MJI0CKOCTH

25

[IpsiMble mapasienbHele U
MEPIECHIUKYIISIPHBIE K
IJIOCKOCTH

26

IIpusnax
MEPIEHUKYIISIPHOCTH IPSAMOI

IlepneHIUKyYIAPHOCTD NPSAMOU U
IJIOCKOCTH: TIEPIEHIUKYJIIPHBIC
IIpsIMBIE B IPOCTPAHCTBE, NIPSIMbIE
napajuleJIbHble U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH,
IIPU3HAK NEPIECHIUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTHU, TEOPEMA O
NPAMON EPHEHIUKYISIPHON
miockocty lleprnienukyisap u

HAaKJIOHHBIC:

PacCTOsIHUEC OT TOYKU OO0 IINIOCKOCTH,

AKTyaau3upoBaThb (HaxkTsl U
METO/Ibl TIJITAHUMETPHUH, PEJICBAHTHBIE
TeMe, MPOBOUTH aHAJIOTUH.
O0BbACHATH, KAKOU yrou
Ha3bIBACTCS YIJIOM MEXIY
MEePECEKAIOIIMMUCS TPSIMBIMH,
CKPELIMBAIOIIMMUCS MPSMBIMH B
npoctpaHcTie. JlaBaTh
onpejaeaeHHe MEPICHAUKYISIPHBIX
NPSAMBIX U TIPSAMOM,
NepPHEHANKYISIPHON K IIIOCKOCTH.
Haxoautp yriibl MexXIy

Bubnuorexa [LIOK

https://m.edsoo.ru/
b19f6a5d

Bubnuorexa [IOK

https://m.edsoo.ru/
Oac11c95

Bubnuorexa [IOK

https://m.edsoo.ru/
ba545966

Bubmorexa [IOK

https://m.edsoo.ru/
185bfc46




U IJIOCKOCTH

27

[Tpusnak
MEPIEHUKYIISIPHOCTH MIPSAMOM
U TIJIOCKOCTH

28

Teopema o npsiMoi
MEPIEeHIUKYIISIPHOM MITOCKOCTH

29

Teopema o psimoit
HEePIEHAUKYISIPHON TIOCKOCTH

30

Teopema o ipsimoit
MEPIEHIUKYIISIPHON INIOCKOCTH

31

[lepnieHIUKYISIp ¥ HAKIIOHHBIE:
paccTosHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM A0 MIIOCKOCTH

32

[TepnienuKymsip U HAKJIOHHBIE:
paccTostHue OT TOYKHU JI0
TIJIOCKOCTH, PaCCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH

33

[lepneHquKymsp U HAKJIOHHBIE!
paccTostHue OT TOYKHU JI0
TIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM 10 MIIOCKOCTH

34

IlepnieHquKymsp U HAKJIOHHBIE!
paccTostHuE OT TOUYKHU J0
MIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 MIIOCKOCTH

paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH

CKPEIMBAIOIIKUMUCS IPSIMBIMU B
KyOe ¥ mupamuie.
IIpuBoaMTHL NpUMeEPHI U3
peanbHOM )KU3HU U OKPYKAOLIEH
00CTaHOBKH, HJUTIOCTPHUPYIOLIHE
NEePHEHAUKYISIPHOCTD MPSIMBIX B
IIPOCTPAHCTBE
" NEePHEHANKYISIPHOCTD
MPSAMOM K TIJIOCKOCTH.
DopMyIMPOBATH TPU3HAK
MEPIEHIUKYISPHOCTH MIPAMOMN 1
IIJIOCKOCTH, IPUMEHSTh €r0 Ha
MPaKTHKE: OOBSICHATH
MepIEHIUKYIISIPHOCTD pedpa Kyba u
JUAroHaJId €ro rpaHu, KoTopas ero
HE COJICPKUT, HAXOAUTh JUIUHY
nuaroHanu kyoa. Beraucnsate
BBICOTY IIPaBUJIILHOM TPEYTrOJIbHON U
IIPaBUJILHON YETBIPEXYTOJIbHON
MUpaMHJL TIO JTMHAM pEOep.
Pemarhb 3a71aun Ha BBIYUCIIEHNUS,
CBSI3aHHBIE C
NEPIEHIUKYIISIPHOCTBIO MPSMOI U
IJIOCKOCTH, C UCIIOJIb30BaHUEM NIpU
pELIEHNN UTAHUMETPUYECKUX
(haKkTOB U METOJIOB.
OO0BSICHATD, YTO HA3LIBAIOT
NEPIEHIUKYIJISIPOM U HAaKJIOHHON W3
TOYKH K INIOCKOCTH; TPOEKLIUEN
HaKJIOHHOM Ha MJIOCKOCTb.
OOBSICHSTD, YTO HA3bIBACTCS

Bubmmorexa [IOK

https://m.edsoo.ru/
79165d15

Bubnuorexa [IOK

https://m.edsoo.ru/
635¢5087

Bubmmorexa [IOK

https://m.edsoo.ru/
bd3745f8

Bubmorexa [IOK

https://m.edsoo.ru/
7d18834b

Bubnuorexa [IOK

https://m.edsoo.ru/
33¢477d3

Bubnuorexa [IOK

https://m.edsoo.ru/
66fefadd

Bubnuorexa [IOK

https://m.edsoo.ru/
aSb7b8e3

Bubmmorexa [IOK

https://m.edsoo.ru/
dbee22bc




paccTosiHUEM: OT TOYKH J0
TUTOCKOCTH; MKy MapaliebHbBIMH
IUIOCKOCTSIMU; MKy MPSIMO U
napasuleibHON €l IITOCKOCTHIO;
MEX]1y CKPELUBAIOIIUMUCS
npsimbiMu. HaxoauTs 3TH
PacCTOSIHUA B MIPOCTHIX CIIy4asx B
KyOe, mupamue, mpusme.
MopenupoBaTthb peanbHble CUTYalluu
Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIHU C
UCIIOJIb30BAaHNEM T€OMETPUUYECKUX
TTOHSITUH.

Hcnoab30BaTh IpH peLICHUHN 33134
Ha MOCTPOCHUE CEYCHUN TeopeMy
[Tudaropa, cBoiicTa
IPSIMOYTOJIBHBIX TPEYTOJILHUKOB

35

VYIIIBl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOM U IIIOCKOCTBIO

36

JIByrpaHHbIN yToJl, TUHEHHBIN
YToJ IBYTPaHHOTO yTiia

37

JIByrpaHHBIN yroJ1, TUHEHHBIN
YIoJ IBYTPaHHOTO yTIila

38

[lepneHuKyIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYISIPHOCTH JBYX
IIJI0CKOCTEN

39

[lepieHAMKYIAPHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

40

[lepieHAMKYIAPHOCTD

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY
MPSAMON U TJIOCKOCTBIO; ABYTPAHHBIIN
YIOJI, TUHEWHBIN Yroj ABYTPaHHOTO
yria.

[IeprieHAUKYIIAPHOCTD ILIOCKOCTEN:
MpU3HAK NEPIEeHIUKYISIPHOCTH IBYX
mockocteil. Teopema o Tpéx
HEePIEeHIUKYIIpax

AKTYyaIu3upoBaTh (aKThl U
METO/IbI IJITAHUMETPHUH, PEIEBAHTHBIE
TeMe, MPOBOUTH aHAJIOTHH.
JlaBaTh onpeaesieHne yria Mexmay
MPSMON U TNIOCKOCTBIO,
bopMyIHUpOBaTh TEOPEMY O TPEX
NEePIEeHIUKYIIsSIpax U 00paTHyIo K
Heil. HaxoamThb yron Mexmay
MPSAMON U TJIOCKOCTBIO B
MHOTOTPaHHUKE, PACCTOSHUE OT
TOYKH JI0 IPSIMOM Ha TJIOCKOCTH,
HCTIONIB3YS TEOPEMY O TPEX
neprneHaukyspax. [IpoBoauts Ha
yepTexe MepHeHAuKYJIsp: U3 TOUKU
Ha MPSAMYIO; U3 TOUYKH Ha TJIOCKOCTb.

Bubmmorexa [IOK

https://m.edsoo.ru/
6b61b2b4

Bubnuorexa [IOK

https://m.edsoo.ru/
Sfa0b3ce

Bubmmorexa [IOK

https://m.edsoo.ru/
¢7cTT7ed

Bubmmorexa [IOK

https://m.edsoo.ru/
ec3e2da3

Bubmmorexa [IOK

https://m.edsoo.ru/
ed9e2a8e

Bubnuorexa [IOK




IIJIOCKOCTEM: IPU3HAK
MEPIECHIUKYIISIPHOCTH JBYX
IJIOCKOCTEN

Teopema o Tpéx

JdaBaTh onpeneneHue AByTPaHHOIO
yria u ero 31eMeHTOB. OOBICHATH
PaBEHCTBO BCEX JIMHEUHBIX YIJIOB
JBYI'PaHHOIO yIJIa.

https://m.edsoo.ru/
ba75dc57

Bubmmorexa [IOK

41 https://m.edsoo.ru/
nepreHIuKyIspax Haxoautp Ha uepTexe e4972cdc
Teopema o Tpéx JIBYTPaHHBIN yTOJ Mpu pedpe bubmiorexa IOK

42 https://m.edsoo.ru/
MEepNeHANKYIApax MUPaMUJIbL, IPU3MBI, 52188a7d
Teopema o Tpéx napasuienenunena. /laBarb BuGmotexa [{OK

43 https://m.edsoo.ru/
NEPNCHANKYIIApAX onmpeaeaceHue yria MEXIy 9246736

miockoctsmu. JlaBaTh
ompeaeJieHue U
¢dopmympoBaTh NpU3HAK
B3aUMHO MEPIEHAUKYJISIPHBIX
IJIOCKOCTEH.
HaxoauTh yrisl MeXIy
IUTOCKOCTSIMU B KyOe U mupamMuse.
Hcnosib30BaTh NpH pELICHUN 3a/1a4
KontponbHas paboTa mo TeMam
" OCHOBHBIE€ TEOPEMBI U METO/IbI
[leprieHAMKYISPHOCTH Butmorexa LIOK
o MJIAaHUMETPHUH.
44 MIPSIMBIX U IIIOCKOCTEN" U https://m.edsoo.ru/
" MoaempoBaTh pealbHbIC 5b971ef3
Vsl Mexay NpsSMbIMU U
WUTYyalliM Ha S3BIKE TCOMETPUU
I0CKOCTSIMU" catyan a A3bIKE TCOMCTPHH,
HCCJIeI0BATH TTOCTPOCHHBIE
MOJIEITH
C UCIOJIb30BAHUEM F€OMETPUUECKHUX
TTOHSTHM.
Hcnoab30BaTh MpH pelICHUH 3a1a4
Ha MOCTPOEHUE CEUCHUH
COOTHOIIICHUS B MPSIMOYTOJILHOM
TpEyroJbHUKE
AKTYaJH3MupoBaTh HaKTHI U bumorexa OK
45 [ToHsiTHE MHOTOTpAaHHUKA, [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE y p

https://m.edsoo.ru/




OCHOBHBIC 3JICMCHTHBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

46

IIpusma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS PU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
OOKOBast U MOJIHAs
ITOBEPXHOCTB ITPU3MBI

47

[Tapamtenenurnen,
IIPSAMOYTOJIbHBIN
napajuleJIenunes U ero
CBOMCTBa

48

IInpamuja: n-yroiabHas
NApaMUJia, TPaHU U OCHOBAHUE
UpaMuIbl; O0OKOBas U MOJIHAS
MTOBEPXHOCTb TUPAMHU/IBL;
IIPaBWJIbHAS U yCEUEHHAs
nupamMuaa

49

[TpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE TIPaBHIBHOTO
MHOTOT'paHHHKA; TIPaBUIIbHAS
HpU3Ma ¥ IpaBHIbHAS
NHpaMuia; MPaBHIIbHAS
TPEyroJibHasl MUpaMHIA |
NPaBUIIBHBIN TETpadap; KyO

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’yIp,
JOJEKa’Ap U UKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpPHS OTHOCUTEIIBHO

3JIEMEHTBI MHOI'OTPDaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPAaHHUKH; Pa3BEPTKaA
MHOT'OTPaHHUKA.
[Ipusma: n-yronbpHas npu3Ma; rpaHu U
OCHOBaHUS MPU3MBI; IpsiMas U
HaKJIOHHAs IPU3MBbI; OOKOBast U
IIOJIHASI [IOBEPXHOCTH IIPU3MBI.
[Tapamienenunen, IpsIMOYTrOJIbHbBIN
rapajulesIenuIle]l U €ro CBOMCTBA.
[Iupamupa: n-yroiapHas NUpaMua,
TPaHU U OCHOBAaHUE NMUPAMU/IBL;
OO0KOBas U MOJIHAS TOBEPXHOCTh
NUpaMU/Ibl; PABUIIbHAS U yCEUEHHAS
npamMua.

DNEeMEHTHI IPU3MBbI U TUPAMUBIL.
[IpaBuUIbHBIE MHOTOI'PAaHHUKMU:
MIOHATUE IIPABUIILHOTO

MHOTOTpaHHUKA; [IPaBUIbHAS IIPU3MaA U
IMMpaBUJIbHAaA NUPpaMHa; [IPpaBUJIIbHAA
TpeyroyibHasi nupamMua v paBUJIbHBIN
TeTpa’ip; kyo. [Ipencrasnenue o
IMPpaBUJIbHBIX MHOT'OI'paHHUKAX!
OKTa’lp, TOAEKAdP U UKOCAIP.
CummeTpusi B MOPOCTPAHCTBE:
CUMMETpUS  OTHOCHUTEIbHO  TOYKH,

IPSIMOH, IIJIOCKOCTH. DeMeHThI
CUMMETpUU B paMuax,
napajenenuneaax, [IPaBUJIBHBIX
MHOI'OIPaHHHUKAX.

METO/Ibl TIJIaHUMETPHH,
peleBaHTHbIE TeME, IPOBOAUTH
anasiorum. /laBath onpenenenue
napajuiefienune/1a, pacno3HaBaTh
€ro BUJbI U U3y4aTh CBOWCTBA
H3y4yats cuMMETpUIO
MHOTOIrpaHHUKOB. Q0bACHATD,
KaKHe TOYKU Ha3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTEIBHO
JTAaHHOW TOYKH, IPSIMOM WJTH
MJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIU MIJIOCKOCTHIO
CUMMETPHUHU (DUTYPBI.

IIpuBoaUTH NpUMeEpPHI
CUMMETPUYHBIX QUTYD B
apXUTEKType, TEXHUKE, IPUPO/IE.
MoneaupoBaTh peajbHbIE
CUTYalliu Ha SI3bIKE T€OMETPUH,

HCCICA0BAaTh MOCTPOCHHBIC MOJCIN C

HCIOJIb30BAHUEM TEOMETPUYECKUX
MMOHSTHH, UCITOIL30BaTh ITOA00ME
MHOTOI'PAHHUKOB

2d24e873

Bubmmoreka [JOK

https://m.edsoo.ru/
bdad63ad

Bubmmoreka [JOK

https://m.edsoo.ru/
8a7be683

Bubmmoreka [JOK

https://m.edsoo.ru/
fblcd0as

Bubnuorexa [IOK

https://m.edsoo.ru/
074c8865

Bubnuorexa [IOK

https://m.edsoo.ru/
a0fdd5bf

Bubmmnoreka [JOK

https://m.edsoo.ru/
b9e777d9




TOYKH, IPSMOM, TIIIOCKOCTH.
DJIEeMEHThl CHMMETPHH B
nupamuaax,
napasuiesienuIenax,
MPaBUJIBHBIX MHOTOTPAaHHHUKAX

Briuucienne 21eMeHTOB

Bubmorexa [IOK
52 MHOTOTPaHHUKOB: pEOpa, https://m.edsoo.ru/
6cdbecef
JaroHaliu, yIJibl
[Tnomane 60koBOM
MMOBEPXHOCTHU U IOJHON
o Bubmmorexa [IOK
MOBEPXHOCTHU MPSIMON TIPU3MBI
53 p P o p ’ https://m.edsoo.ru/
ImIomajab OCHOBAaHUHU, TECOpEMA 37484157
0 OOKOBOM TTOBEPXHOCTH
NPSAMON MPU3MBbI
[Tnomane 60koBOM
MMOBEPXHOCTU U TIOBEPXHOCTH
MPaBUIILHON TTUPAMUJIBI, Bubmiorexa LIOK
54 o https://m.edsoo.ru/
Teopema O TIJIomaaIu OOKOBOM 5603¢30b
MOBEPXHOCTH YCEUEHHOMN
MU PAMHU/IbI
KonrtponsHast pabora o Teme Bubmzorexa [IOK
55 " " https://m.edsoo.ru/
MHororpaHHuKu 495F5¢04
AKTYyaJM3MpoBaTh Bumorexa OK
56 [TonsiTre 06 00BEMeE Brruncnenue 31eMeHTOB y P https:/m.edsoo.ru/
. (hakThl 1 METOJIBI 7ad0020b
MHOTOTPaHHUKOB: pE€Opa, AMaroHanu, —
. . IUIAaHUMETPHU, Bubnuorexa [IOK
57 O06BEM TUpaMuIBI yribl. [Lnomans 60koBoM https://m.edsoo.ru/
peleBaHTHBIE TEME. 235171b3
MOBEPXHOCTHU U MOJTHOW MOBEPXHOCTH
p p OO0BLACHATH, KaK Bu6uorexa LIOK
S % - https://m.edsoo.ru/
58 O6bEM upaMuIbl MPSIMON MTPU3MBI, TJIOLIA/b H3MEPSIOTCS OGBEMBI Tel, f;; dsfefrge 500.10
OCHOBaHUH, TeopeMa 0 OOKOBOU NPOBO/IS AHATIOTHIO C BuGmorexa LIOK
59 O6BEM nHpaMuibl IIOBEPXHOCTHU NPSAMOM ITPU3MBI. M3MEPEHHEM IUIOMIA CH https://m.edsoo.ru/
- 79¢10312
- [Tnomanb 60KOBOM MOBEPXHOCTH U MHOTOYTOJTbHHKOB.
60 O06BEM TUpaMuIbI BuGmorexa LOK




MMOBCPXHOCTU HpaBI/IJ'IBHOI\/'I nupamMubl,

TeopeMa o IIoaau OOKOBOH

DopMy.HpPOBATH
OCHOBHBIE CBOMCTBA

https://m.edsoo.ru/
2faadc3f

Bubnuorexa [IOK
61 O6BEM npu3Mbl MOBEPXHOCTU yCEUEHHOW MTUPAMHU/TBI 00BémoB. U3yuars, :gg;ggg;dsoom/
[Tonstue 06 06béMe. OOBEM BBIBOIUTE (POPMYJIbI Bu6morexa LIOK
62 O06BEM IPU3MBI TIHPAMHIBL, TIPU3MbI 00BbEMa MPSMOYTOILHOTO lllttOSS;/gr;(.)edsoo.m/
napaie/enurne/a, -
Bubmorexa [IOK
63 O0BéM IMPU3MBI PU3MbI M ITHPAMHUJIBI. https://m.edsoo.ru/
Bb1yucasaTb 00bEM IPU3MBI U 48203651
MIAPaAMUIBI TT0 UX DJIEMEHTaM.
IIpumMeHATH 00BEM HJIs
pelIeHus: CTEPEOMETPUUYECKUX
3a/1a4 v I HaXOXKJACHUS
64 KonTposbnas pabora 1mo Teme [COMCTPIICCKHX BEININH. ﬁ“mj‘/‘“e‘? HOK/
. ttps://m.edsoo.ru
"O6BEMBI MHOTOTPAHHHUKOB" Monenuposath peanbhbie 2846573¢
CUTyaIUU Ha SI3bIKE TEOMETPUH,
HCCJIeI0BATH IOCTPOCHHBIE
MOJICITH
C MCIOJIb30BAaHUEM T€OMETPUUECKHIX
MOHSITUMN
[ToBTOpenue, o600IIEHNE . CTpouThb ceueHHEe MHOTOTPaHHUKA
o [TocTpoenue ceueHunii B BuGmorexa LIOK
65 CUCTEMaTHU3aIs 3HAHWUMH. METO/IOM CJIE/IOB. o8/ edsoo.ru/
o MHOI'OTPaHHUKE. Attps://m.ecs00.ru/
Hoctpoenue ceueHuit B B . JlaBaThb onpenesieHue pacCTOSTHUSA 098bedad
BIYUCIICHUE PACCTOSTHUI: MEXKTY
MHOTOTPaHHHUKE 3 MEsKITY (GUTypaMH.
n 606 JIBYMsI TOYKaMH, OT TOYKHU JI0 TPSMOH,
OBTOPCHUC, OOOOIICHHUC . HaxoauTh paccTosiHue MeXIy
CHCTEMATH3ALISL 3HAHHIA OT TOYKH JI0 MJIOCKOCTH; MEXTY
: CKPEIHBAIOIIMMICS TPSMBIMH. napauieIbHBIMH TUIOCKOCTSIMH,
Brrunciienue paccTosHUM: N
BLIYKCIIEHHE YTTIOB: MEKIY MEXAYy IMJIIOCKOCTBIO U ITapajlJICIbHOM |  bubmmoreka HOK
66 MEXIy IBYMS TOYKaMH, OT . . https:/m.edsoo.ru/
o CKPEILIMBAIOIUMHUCS IIPAMBIMH, €U NpAMOU, MEKIY £7792ba9
TOYKH JI0 MPSMOM, OT TOYKHU JI0 _
MEXIy MPSMOHN U TIIIOCKOCTHIO, CKPELIMBAIOIINMUCS IPSIMBIMHU.
TJIOCKOCTH, MEKIY oL
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXITY CTpouTh JIMHEHHBIH yToI
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
NJIOCKOCTAMH JOBYTPAHHOI'O YyIJIa HA YePTEKE
67 HroroBast koHTpOIBHAS paboTa yrp y p BuGmmotexa LIOK




[ToBTOpenue, o6o0IIEHNE
cucTeMaTHu3alus 3HaHuH.
Brluncienue yrios: Mexay

MHOI'OrpaHHUKA U HAaXOJUTH €ro
BCJIIMYUHY.

HaxoauTh yriael Mexay
IUIOCKOCTSIMUA B MHOTOTPaHHHUKAX

https://m.edsoo.ru/
b9146bc0O

Bubmmorexa [IOK

68 CKPEILMBAIOINUMUCS IPSIMBIMH, 1 https:/m.edsoo.ru/
MEXIY NPSAMOU U IJIOCKOCTBIO, 26763¢8b
IBYI'PaHHBIX yTJIOB, YIJIOB
MEX]Y IUIOCKOCTAMHU

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




11 KIIACC

Koin
4ecTs

yacos

DJIeKTPOH
Konr TIpakr HbIEC
POJIBH HYEeCK l.ll/[(prBble
Beero vaor | pwsor  OCHOBHOE COIEpiKaHHE o6pasosare
bl bl JIbHbIE
OcHOBHBIE BU/IbI 1eSITEJILHOCTH pecypent
Cdepa u map: eHTp, paanyc, IuaMeTp; AKTyaJM3MpoBaTh (dakThI u bubnno
Cpepa i map: meHTp TUTOMIA/Ib TOBEPXHOCTHU cdepbl. B3aumHoe METO/bl MJITAHUMETPHUH, PEJICBAHTHbIC TeKa
. b
PaIIYC, THAMETD; pacnosoxxeHue cepbl U MI0CKOCTH; TeMe, MPOBOANTH aHAJIOTHH. [TOK
b b
IUIOMIATE IOBEPXHOCTH 1 KacaTelibHasl INIOCKOCTh K cepe; mirormaib JlaBaTh onpesejenus chepsl n https://m
.edsoo.r
cdpepbr chepsl. N3obpaxenue cepsl, mapa Ha mapa, X IeHTpa, pajanuyca, JTuaMeTpa. 0341E
u
wiockoctu. CedeHus mapa. Onpeneasites chepy Kax burypy ST
WIIMHIPHUYECKas TIOBEPXHOCTh ===
H6 b p ’ BpaIICHUA OKPY>KHOCTH. Bu6imio
00pa3yromue MUINHIPUICCKON
pasylomHe Il p . HccaexoBaTh B3aUMHOE Texa
Bzaumuoe pacnonoXeHne IMOBEPXHOCTHU, OCh MUIUHAPHUICCKOU
pacmosnoxeHue cepsl U MIOCKOCTH, LIOK
C(bepbl M IJIOCKOCTH; | IOBEPXHOCTH. I_II/IJ'II/IHI[pI OCHOBaHUs U (1)
BYX cep, HILUTIOCTPUPOBATH OTO Ha .
KacaTeabHast ITIOCKOCTE K OOKOBast IOBEPXHOCTh, 0OPa3yolIas 1 OCh; By P, pup https://m
. o qyeprekax U pUCyHKax. .edsoo.r
cq)epe; [UIOILAAb C(bepbl IJIOIA b OOKOBOM M IMOJIHOM p pucy lez
u/be
MOBEPXHOCTH. M300paXkeHue MIMH P ©opMyIHPOBATE ONPE/CICHHE 3
" = a43
Ha IJI0CKOCTU. Pa3BépTka munmHapa. KacaTebHOII IITOCKOCTH K cdepe, G
. y noIMo
Ceyenus UJIMHApA (HJ’IOCKOCTBIO, CBOMCTBO U ITPU3HAK KAaCaTCJIIbHOU
N TeKa
306 napajuieIbHON WK IUIOCKOCTH.
300paxkeHue chepsl, _ ) 3 [IOK
MEePHSHINKYJISIPHON OCH LUIUHIPA).
1apa Ha [IOCKOCTH. 1 " PUCHINKYITIAP I : Jp HAKOMUTBCH C TEOJAC3NYECKUMU httos://m
Ceuerus mapa OHHMYECKasi TOBEPXHOCTh, 00pa3yrolne JUHUSAMH Ha cdepe edsoor
KOHHUYECKOW MOBEPXHOCTH, OCh U O6DbACHATb, YTO HA3bIBAKOT LUINHAPOM, u/bel5F7
BEPIINHA KOHUYECKON ITOBEPXHOCTH. Ha3blBaTb ero anemeHTbl. U3yuatb, 2
Linnueapudeckas 1 Komnyc: ocHOBaHue 1 BEpIIKHA, 06DbACHATDL, KaK NONYYNTb LUANHAP Bubmamo




MTOBEPXHOCTb,
oOpa3yrorniue
HWJIAHAPUYECKON
MOBEPXHOCTH, OCh
LWJIAHAPUYECKON
MTOBEPXHOCTH

Hunusap: ocHOBaHUS U
OOKOBasi MOBEPXHOCTD,
oOpa3yrormiasi 1 OCh;
[UIoIaabs OOKOBOU U
MOJTHOM TOBEPXHOCTHU

N306pakenue mumHIpa
Ha IUIOCKOCTH. Pa3BépTka
uuiuHapa. CeyeHus
IUIUHAPA (TTIOCKOCTBIO,
napasiebHON Win
MEePHIECHANKYIISIPHON OCH
AJTUHIPA)

Konunyeckas moBepxXHOCTb,
00pa3yroIre KOHUMIECKOM
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH
[MOBEPXHOCTH

Konyc: ocHoBaHue n
BEpIIIMHA, O0pa3yromas u
0Cb; IIJIOIIAab OOKOBOH U

o0pa3yromasi ¥ 0Ch; IJIONIA b OOKOBOM 1
MOJTHOM TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolue 1 BICOTA;
OCHOBaHUs U OOKOBast TOBEPXHOCTb.
N300pakeHne KOHyca Ha MITOCKOCTH.
Pa3BépTka koHyca.
CeueHust KoHyca (TIJIOCKOCTHIO,
napauIeTbHON OCHOBAHHIO, U TIOCKOCTBIO,
MPOXOJSIIECH Yepe3 BEPIINHY).
KoMOunarms ten BpaieHust 1
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTIMCaHHBIN O0KOJI0 cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK UJTU B TEJIO
BpallleHus

NyTEM BpaLLEHUA NPAMOYroIbHUKA.

BblBOAUTb, UCNONb30BaTb GOPMY/bl ANSA

BblUMC/IeHMA Naowaam 60Kosom
NOBEPXHOCTU LNMANHAPA.

U3yuaTtb, pacno3HaBaTb pPa3BepTKy
UMAMHApPA.

U306parkatb UMANHAP U €r0 CeYeHusn
NNIOCKOCTbIO, MpoXoAALLei Yepes ero
0Cb, NApannenbHom unm
nepneHaANKYNAPHOM OCMH.

HaxoauTb naowaamn asTux ce4yeHun.
MoaenupoBaTtb peasibHble CUTyaLmn
Ha A3blKe reoOMeTpUKn, uccneaoBaTtb
NOCTPOEHHbIe Moaenun

C NUCNONIb30BaHMEM FEOMETPUYECKMX
NOHATUN. OBDBACHATb, Kakoe TeNo
Ha3bIBAKOT KPYroBbIM KOHYCOM,
Ha3blBaTb €r0 3/1€MEHTbI.

M3yuyaTb, 06BACHATD, KaK NOAYYUTb
KOHYC NyTém BpaleHnsa
NPAMOYrO/IbHOTO TPeyronbHMKa.
M306pakaTb KOHYC M ero ce4yeHumn
MJAOCKOCTbIO, NPOX0oAALLEN Yepes OCb,
N NAOCKOCTbIO, NepneHaANKYNAPHOM K
ocwm.

M3yuaTb, pacno3HaBaTb Pa3BEPTKY

KOHyca.

TeKa
HOK

https://m
.edsoo.r

u/6054b
8cl

Bubano
TeKa
1HOK

https://m
.edsoo.r

u/188f6
216

Bubano
TeKa
LHOK

https://m
.edsoo.r

u/016¢2
Seb

Bbubano
TeKa
IHOK

https://m
.edsoo.r

u/c94ba
09
bu6mmo
TEeKa
IHOK




MOJTHOM TOBEPXHOCTHU

Y ceu€HHbI KOHYC:
o0pa3yromire U BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

10

N3o00pakeHne KoHyca Ha
mIockoctu. PazBépTka
KoHyca. CeueHus KOHyca
(TTOCKOCTHIO,
napajiebHON
OCHOBAHHUIO, U
MJIOCKOCTBIO0, TPOXOIAIIEH
4yepe3 BEPIINHY)

11

KomOunamus ten
BpallleHUs U
MHOTOTPaHHUKOB

12

MHoOrorpaHHuk,
OTIMCAHHBIN OKOJIO CEpHI;
ctepa, BucaHHas B
MHOTOTPaHHUK WJIN B TEJIO

BbiBOAUTb, UCNO/Ib30BaTb POPMY/Ibl
ONA BblUMCNEHUA NaoWaan 6oKoBoM
NoOBEPXHOCTM KOHyca. HaxoauTtb
NaoLWaam ce4yeHni, NPpoxoaALInX Yepes
BEPLUMHY KOHYCa Uan
nepneHAnKyNspHbIX ero ocu.
O6DbACHATbL, KaKoe Tes10 Ha3biBaeTcA
YCEYEHHbIM KOHYCOM.
U3yuaTtb, 06BACHATb, KaK €ro Nosy4mTb
NyTEM BpaLLEHMA NPAMOYTO/IbHOM
Tpaneuun. BoiBogUTb, NPUMEHATD
dopmyny Ana BblUMCAEHMA NAOLLAAM
60KOBOI NOBEPXHOCTM YCEYEHHOTO
KOHyca AKTyanunsnuposaTtb ¢paKTbl U
MeTOoAbl NNaHUMETPUN, PENIEBAHTHbIE
Teme, NPOBOAUTb aHa/IOTUN.
Pewartb cTepeomMeTpMUECKME 3a4a4K,
CBA3aHHbIE C TeNaMu BpallleHus,
NOCTPOEHMEM CEYEHWNI TeN BPaLLEHMUS,
C KOMBUHAUMAMM Ten BpaLLEeHNA U
MHOrOrpaHHMKOB Ha HaxoxKaeHue
reomeTpUYEeCKUX BEJINYMH.
Ucnonb3oBaTb Npu peleHnm
CTepeoMeTpUYeCcKnx 3aaau
nAaHUMeTpUuYeckme dGakTbl U MeToAbl
331a4M Ha BblYUC/IEHNE U
[0Ka3aTebCTBO.

https://m
.edsoo.r

u/897dd
3b2
bu6mmo
TeKa
[HOK

https://m
.edsoo.r

u/1468b
ab3

Bubano
TeKa
1HOK

https://m
.edsoo.r

u/Obdel
be8

Bubano
TeKa
LHOK

https://m
.edsoo.r

u/3cefl0
es
bubnuo
TEKa
HOK
https://m




BpaIeHus MogaenupoBaTtb peanbHble CUTyaLuum .edsoo.r
Ha A3blKe reoMeTpum, uccnepoBaTb u/0b136
NOCTPOEHHbIE MOAEeNU 158
C UCNONIb30BaHMEM FrEOMETPUYECKMX
NOHATUM
[TorsiTue 00 o00BEMe. OCHOBHBIC bu6mmo
. . . AKTYaJu3upoBaTh (HaKThl 1 METO/IbI
CBOMCTBA OOBEMOB TeEIL O0BéM TEKa
5 TJIAHUMETPHUH, PEIICBAHTHBIE TEME
[Tonsitue 06 00BEMeE. LATHEIPA, KOHYCA. iponoNE aH,an o ) [IOK
13 OCHOBHBIE CBOMCTBA .. : .
) O06BEM 11apa u IIoImaas chepsl. B https://m
O0GBEMOB Tell BIBOAUTH, HCMOJIB30BATH (HOPMYITBI edsoo.r
[TogoGHBIC TENa B TPOCTPAHCTBE. g R
00BEMOB: PU3MBI, IIUITUHAPA, 0/26203f
COOTHOIICHUSI MEXTY TUIOIIAISIMHU HHPAMIJIBI, KOHYCA; YCEeUEHHOI b7
MOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEJ ITUPAMIITBI H YCCUBHHOTO KOHYCA 2L
: bubano
Pemathb crepeomMeTpuiecKue 3a1a4u, TeKa
CBSI3aHHBIC C BHIYKMCIIEHUEM 00BEMOB. 110K
" DopMyJINPOBATH OIPE/ICICHHE
14 O0béM UIMHIpa, KOHYCA https://m
[IApPOBOTO CErMEHTA, IIIAPOBOTO CIIOS, p
.€ds00.r
[IapOBOro ceKTopa. NpumeHATb e
P pa-Tip w/5513d
MY bl
bopmy ) 87b
ANA HaxoxaeHns o6bEmoB WwapoBoro | . _ |
bubano
CEerMeHTa, LWapoBOro cekTopa
TeKa
PewaTtb cTepeomeTpuyecKkune 3a4auu, IIOK
O06BEéM mapa ¥ 1miIonaIbh ,
15 cBA3aHHble c 06bEMOM Wapa n https:/m
cepsl
naowaabo chepsl. .edsoo.r
MogaenupoBaTtb peanbHble CUTyaumm wd18%
Ha A3blKe reoMeTpum, uccneaosaTb | de2 |
ITonoOHbIE TENA B NOCTPOEHHbIE MOAEM bubamo
16 TPOCTPAHCTBC. C UCMNO/Ib30BaHMEM FrEOMETPUYECKMX Texa
COOTHOILIEHUS MEKTY HOK




TUTOIIAISIMH NOHATUA. https://m
MOBEPXHOCTEH, 00bEMaMu AKTyanusmnposatb $paKTbl U METOAbI -edsoo.r
u/810cf1
TMOO0HBIX Tel NNaHUMETPUN, PeNeBaHTHbIe Teme, b
cb
NPOBOAUTbL aHANOMUN.
PewaTb cTepeomMeTpryecKme 3a4a4m,
CBAA3aHHbIE C COOTHOLWIEHMEM 06BEMOB Bubmauo
W NOBepXHOCTeN NoA06HbIX TeN B TEKa
KonTtponsHas pabora o NpocTpaHcTae. 1(0) %
17 teMmaM ""Tena Bpamienusa" u .
| ”p MogaenupoBaTtb peanbHble CUTyaumm htps://m
OOBeMEI TeT .edsoo.r
Ha fA3blKe reoMeTpuu, NccnenoBaTtb
u/4a33a
NOCTPOEHHbIE MOAENN
P A 8ab
C UCNO/NIb30BaHUEM FrEOMETPUYECKUX
NOHATUI
BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE. bubmmo
AKTyanusuposaTtb paKTbl U MeTOAbI
CroxeHre ¥ BBIYUTAaHHE BEKTOPOB. TeKa
BeKTop Ha IWIOCKOCTH H b VMHOKEHHE BEKTOPA HA THCITO. NNaHUMETPUKN, PENEBAHTHbIE TEME, IIOK
13 HpOCTpaHCTBe PassosxkeHne BEKTOpa 110 TPEM NpoBoAWTbL aHasormn. Onepuposarb https://m
HEKOMILTaHAPHBIM BekTopaM. [IpaBuiio NOHATUEM BEKTOP B NPOCTPAHCTBE. .edsoo.r
HapaJuICJICIUICaa. dopmynmuposatb NpasuIo u/5caefc
1b
Pemrenne 3ana4, CBA3AHHBIX C napannenenunena npu cA0XeHun —
MPUMEHEHUEM MPaBUJl JEHCTBUH C BEKTOPOB. Bubmuo
TeKa
BEKTOpaMH. CKnaablIBaTb, BbIYMTATb BEKTOPDI, LOK
[IpsimoyroibHas cUCTeMa KOOpAUHAT B
19 Crnoxenue n BbrUTaHAC pAMOY P YMHOKaTb BEKTOP Ha uncno. Usyuatb httos://m
BEKTOPOB npoctpaHcTBe. KoopauHATHI BEKTOpA. . . Atlps./im
. OCHOBHble CBOMCTBA 3TUX Onepauuii. edsoo.r
[Ipocretinue 3a7a4u B KOOpAUHATaX. YTOJ WO
A u
MexTy BekTopamit. CKamsipHoe DasaTtb onpeaeneHune NPAMOYroibHOM 897
NPOU3BENECHUE BEKTOPOB. CNCTEMbI KOOPAOMNHAT B NPOCTPaHCTBE. — 5
YMHOXKEHHE BEKTOpa Ha bub6ano
20 p Brruncnenue yriioB Mex, 1y mpsMbIMH U BbIpa3uTb KOOPAMHATbLI BEKTOPaA Yepes
YHUCIIO0 TeKa




21

Paznoxenune Bexropa 1o
TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio
napajuienenunena

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI
JIEUCTBUIA C BEKTOPAMH

23

KoopanHatHO-BEKTOPHBIN
METO/]I TIPU PEIICHUN
reOMEeTPUUYECKUX 3a7a4

24

IIpssMoyronbHas cucrema
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.

IIJIOCKOCTSIMU.
KoopauHaTHO-BEKTOPHBIN METOA, MPU
peLIeHUN T€OMETPUYECKUX 3a]1a4

KOOpAMHaTbl €ero KOHL0B.
BblBOAUTDb, UCNONb30BaTb popmyny
O/IVHbI BEKTOPA M PACCTOAHUA MEXAY
TOYKaMM.
BblparkaTb CKanapHOe NpousseseHune
BEKTOPOB Yepes UX KoopauHaTbl,
BbIYUCNATb YION MEXAY ABYyMA
BEKTOpPaMU, ABYMA NPAMbIMMU.
Haxogutb yron mexay npamoun u
NNOCKOCTbIO, YTON MEXAY ABYyMA
NNOCKOCTAMM aHAIMTUYECKUMM
MeTo4aMMu.

BblBOAUTDb, UCNONb30BaTb popmyny

PaCCTOSAHMA OT TOUYKM A0 NJIOCKOCTU

[MIOK

https://m
.edsoo.r

u/dee37
9eb
bu6mmo
TeKa
HOK

https://m
.edsoo.r

u/a28fd7
de
bub6auno
TeKa
HOK

https://m
.edsoo.r

u/5a827
900
bub6auno
TeKa
LHOK

https://m
.edsoo.r

u/d3alfe
30
bu6mmo
TeKa
ILHOK

https://m
.edsoo.r




[Ipocreiimue 3a7a4uu B u/48db7
KOOpAWHaTax 058
bubnuo
TeKa
YT0J MEXy BEKTOPAMH. 11(0)
25 CxansipHO€ MPOU3BEICHUE https://m
BEKTOPOB .edsoo.r
u/725eft
c4
bubnuo
TeKa
%6 Brruncnenue yriioB Mexy HOK
NPSIMBIMU U TUIOCKOCTSIMU https://m
.edsoo.r
u/8efbe7
e
bubmmo
KonTponpHas padora mo Teka
7 teme "BekTopbl 1 LOK
KOOpPAUHATHI B https://m
" .edsoo.r
POCTPAHCTBE NP
c5
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI PemaThb npocreiiye 3a1a4n Ha bubamo
[ToBTOpenue, 06001ICHNE Kypca IJIaHUMETPUU. 3a1auu HAXOYKICHUE [UIMH U YIJIOB B TeKa
1 CHCTEMATHU3alHA TUTAHUMETPUH U METOJIbI X PEIICHHUSI. TeOMETPHHUECKHX (BHrypax LHOK
28 3HaHuH. OCHOBHBIC OcHoBHbIe GUTYPEI, PAKTHI, TEOPEMEI npumensTh Teopemy [Tndaropa https://m
(UIYPEL, (aKThl, TCOpEMI Kypca cTepeoMeTpHi. 3anadu TEOPEMBI CHHYCOB M KOCHHYCOB. dsoo
Kypca IJIaHUMETPUU u/1780b

CTCPCOMCTPUHN U MCTOAbI UX PCUHICHUA

HaXOIlI/ITL rmjiaonaab MHOTOYT'OJIbHUKA,

a5d
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[ToBTopenue, 06001ICHNE
U CUCTeMaTHU3aIus
3HaHU. OCHOBHBIE
¢Gurypsl, hakTel, TEOPEMBI
Kypca IJIaHUMETPUN

30

[ToBTopenue, 0600ICHNE
Hn cucréMarmu3sanusa
3HaHMN. 3a1a4n
IUTAHUMETPUH U METOJIbI
UX peIICHHS

31

[ToBTopenue, 06001ICHNE
Y CUCTEeMaTH3aIHs
3HaHWUH. 3aga4yu
IUTAHUMETPUH U METOJIbI
UX peIICHHS

32

[ToBTOpeHue, 0600IIEHNE
W CUCTEMaTH3aIus
3HaHuM. OCHOBHBIE
¢burypsl, GakTel, TEOPEMBI
Kypca CTepeoMeTpUn

33

Ntorosas KOHTpoOJIbHAS
pabora

Kpyra.
Pacno3naBathb nono0HbIC QUTYPHI,
HAXOAUTh OTHOLIEHUS JIMH U
IUIOIIAACH.

Hcnosb30BaTh Ipy pelICHUN
CTepeOMeTpUYECKUX 3a/1a4 (PaKThl U
METO/IbI IJIAHUMETPUU

bubano
TEKa
1HOK

https://m
.edsoo.r

u/078cd
184
bub6auno
TeKa
HOK

https://m
.edsoo.r

u/7491ef
€0
bub6auno
TeKa
LHOK

https://m
.edsoo.r

w/4dffda
97
bu6mmo
TeKa
IHOK

https://m
.edsoo.r

u/74b2a
dol
Bbubano
TeKa
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[ToBTopenue, 06001ICHNE
Y CUCTEeMaTh3alusi 3HAaHUH

HOK
https://m
.edsoo.r
u/ec24df
c2

bub6ano
TEKa
1HOK

https://m
.edsoo.r
u/f465d
10e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

['eometpus. 10-11 xmaccer: 6a30BbIi 1 yrayOaennsiit yposan/ JI.C. AtanacsH u

np — M, IIpocsenienue, 2021

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

1) 'eomerpus. 10-11 kmacchr: 6a30BbIi 1 yriyoseHHbIN ypoBHU/ AtanacsH JI.C.
u 1p — M, I[Ipocsemenune, 2021

2) KazakoB B.B., Kazakosa O.0. I'eomerpus 10 knacc. CamocTOSITEIBHBIE U

KOHTpOJIbHBIE paboThI, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://www.yaklass.ru

https://www.resh.edu.ru/

https://edsoo.ru/

http://school-collection.edu.ru — kosutekIusi 00pa30BaTEIbHBIX
pPECYpCOB;

InternetUrok.ru - Busieo ypoku;

www.math-on-line.com -3aHMMaTeJIbHas MaTeMaTHKA;

http://www.logpres.narod.ru — npumepsl ”HHOPMAITMOHHBIX
TEXHOJIOTHH;

http://www.allmath.ru - Bcs maremaruka;

http://mathem.hl.ru — maTemaTuka on-line;



http://www.exponenta.ru - o0pa3oBaTelbHbIM MaTEeMaTUICCKUIN CalT;

Ennnas xomnexiusa LJOP
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