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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisgercs OAHUM U3 0a30BBIX KypCOB Ha YpOBHE CpEIHEro oOIlero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3YUEHUs JUCIHUILIUH €CTeCTBEHHO-HAYYHON
HaIIPaBJIECHHOCTH W MPEAMETOB T'YMAaHMTAPHOIO LMKIA. [IOCKOJIBKY JIOrMYeCKOEe MBILUICHHE,
dbopMupyemMoe TNpU H3YyYEHHUH OOYYAIOUIUMHCS MOHSITUMHBIX OCHOB TE€OMETpUH, IIpH
JI0KA3aTeJIbCTBE TEOPEM U IMOCTPOCHUM LIENOYKM JIOTUUECKHUX YTBEPKIACHUM NpPHU PELICHUU
TCOMCTPHUUYCCKUX 3alda4d4, YMCHHC BbBIABHUIaTb W OHNPOBCPraTtb TIHUIIOTE3bl HEIIOCPCACTBCHHO
UCIIONIL3YIOTCSl TIPU PEIICHUU 33]]a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH (PH3UUECKHX
3a/1a4.

Llenp ocBoeHus mporpaMmMbl yueOHOTo Kypca «I['eomerpusi» Ha yrayOJaE€HHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH oOyyarommxcs MOpU HM3YyYEHUH TE€OMETPUHU, Kak
cocTaplsifolleil mpeaMeTHoM oOnactu «Marematuka W WHGOpMaTHUKa» uepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCIOJIb30BaHUS OoJiee TIyOOKUX T€OMETPUYECKHX 3HAHUHM U
JNEUCTBHUH, CHEIM(PUIHBIX T'€OMETPUH, U HEOOXOJUMBIX IS YCHEIIHOTO MPOPECCHOHATBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMH 3aJla4yaMU Kypca F'€OMETPUU Ha YIriyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
N YCUJIMBAOIIUMHU KYpPC 0a30BOro YPOBH:, ABJIAKOTCA:

paclIMpeHHe NPEACTABICHUS O TEeOMETPUM KAaK YacTU MHUPOBOM KYJIbTYphl M
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYNKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaX Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJEINAX, IO3BOJIIOIIMX ONMCHIBATH W U3y4yaTb pa3HbIE SBJICHUSA
OKpPY’KAroIIero MUpa, 3HaHUE MOHSATHITHOrO ammapata mno pasaeny «CrepeoMeTpus» y4eOHOTO
Kypca reOMEeTpuH;

q)OpMI/II)OBaHI/IC YMCHHA BJIaJ€Th OCHOBHBIMHU IMOHATHUAMU O MPOCTPAHCTBCHHBIX q)nrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd M yMEHUE HX NPUMEHSATh, YMEHHS
JOKa3bIBaTh TCOPEMbI U HAXOJUTh HCCTAHAAPTHLIC CIIOCOOBI peIICHUA 3aaa4,

dbopMupOBaHHE yMEHHsI pacro3HaBaTh Ha 4YEPTEkKax, MOJCNIAX U B pEallbHOM MHpE
MHOTOTPaHHUKHU U TeJla BPaLIEHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIH;

dbopmupoBanue ITOHUMAaHUS BO3MOXHOCTH AKCUOMAaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTHUYeCKUX TEeOpHil, (OopMUpOBaHHWE TMOHMMAHHUS POJIU AKCMOMATUKH TPU TMPOBEICHUU
pacCyXIeHHI;

q)OpMI/II)OBaHI/IC YMCHHA BJIaJACTh MCTOJaMH J0Ka3aTCJIbCTB W aJITOPUTMOB PCIICHHA,
YMCHUA WX [PUMCHATH, MPOBOAWUTE JOKA3aTCIBHBIC PACCYXICHHA B XOAC PCHICHUSA
CTEPEOMETPUYECKUX 3a7a4 M 3aJad C TPAKTHYECKUM cojepxkaHueM, (QopMupoBaHue
MPEJCTaBICHUST O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHUM MAaTEMaTHYECKHX
YTBEPKIACHHUMN U POJIM AaKCUOMATHUKHU B IIPOBEACHUN JEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
0o0yJaromuxcsi, MO3HABATEIbHOW aKTUBHOCTH, HCCIEIOBATENIbCKUX YMEHHH, KPUTUYHOCTH
MBIIIJICHUS, HHTEPECA K U3YYCHUIO TCOMCTPUH,



dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAaHTHOM TE€OMETpUU: YMEHUS
pacmo3HaBaTh MPOSIBICHUS TEOMETPHUYECKUX TOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEATbHBIX KU3HEHHBIX CUTYAlUsIX W MPU U3YUYEHUU JIPYTUX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIMPOBAaHUS pEAbHbIX CUTYyallMi, MCCIEI0BaHUS
MOCTPOEHHBIX MOJIEJICH, UHTEPIIPETAIIMHU TTOJYUSHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEIbHBIMU JIMHUSIMH y4eOHoro kypca «['eomerpusi» B 10-11
kiaccax saBisAOTCs: «[IpsiMple M TMIIOCKOCTH B MpOCTpaHCTBe», «MHororpannuku», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUI,
pElIeBaHTHBIMH T€OMETPUH Ha YriayOs€HHOM ypoBHE o0yueHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJCpXATEINbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAaHUE JIOTUYECKHX YMEHUH
pacripefiesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHs.
Conepxanne  00pa3oBaHHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®enepanibHO padoueil MporpaMMebl, pacrpeneaEHHbIM M0 TofaM Oo0yueHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MNPHUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKpAaTHO. OTO IMO3BOJSIET OPraHU30BaTh OBJIAJCHUE TE€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCJENIOBATEIIbHO M IOCTYIMATENbHO, C COOJIIOJIGHHEM MpPUHIHUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAaTh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX
MPEACTABICHUIN 00YJarOIUXCsl, paciupssi U yriyossisi e€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHbBIC
CBSI3H.

[Tepexox k U3y4EeHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3martk ycnoBus s auddepeHnmanuu  00ydeHUs, MOCTPOSHUS HWHAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NpOrpammMm, O0O€clneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPUH  Kak
cocTaBsitolIeil yaeOHoro npeamera «MaremMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeit mpocdeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U MpodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha wn3ydenue yuebHoro kypca «l'eomerpusi» Ha yriyOin€HHOM ypoBHEe oTBoauTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).

I. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHbD)

JIN4YHOCTHBIE pe3yJIbTaThl

1) rpaxaaHckoe BoCIMTaHUE:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOyyaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJIEHa POCCHUICKOro OOIIECTBA, MPEJCTaBIECHHE O MaTeMaTUYeCKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpOLENYp TIpa’kIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMH HMHCTHUTYTaMHU B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKOe BOCIMTAHHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkJJTaHCKON MIEHTHUYHOCTH, YBaXKEHUS K MPOIIJIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOIIECHHE K JOCTHKEHMSIM POCCHUHCKHX



MaTeMaTUKOB W POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHME  JYXOBHBIX  ILIEHHOCTEH  pPOCCHHCKOro  Hapojaa, CQOPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEeIbHOCTHIO YYEHOIO, OCO3HAHME JHMYHOTO BKJIa/la B MOCTPOCHUE
YCTOHYHMBOTO OyayIIEro;

4) acTeTHYECKOE BOCIUTAHHE:

JCTETHUYECKOE  OTHOLIEHHWE K  MHUpY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aay, pELICHWH, PpacCyKACHHH, BOCHPUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSATh MATEMATHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (puandeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN 1E€ATEIbHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IICHHOCTH TPYIO0JIOOUS, UHTEPEC K pa3iudHbIM cepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiell mpodeccurt HW pealu30BBIBATH COOCTBCHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTHP K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€aM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTUYECKOIl HalpaBIeHHOCTH;

7) 3KoJ1I0rHYecKOoe BOCIIUTAHNE:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MNPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
mI00aMbHOTO  XapakTepa  JIKOJOTHYECKHMX  MpoOJieM, OpHUEHTAlMs Ha  NPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTU OKpYXKAloleh Cpejibl, TNIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cepbl
YeJIOBEUECKOW JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTUSA LIMBUIM3ALNU,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKU U MaTeMaTHYECKON KYJIbTYpOH Kak CPeACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATEILCKYIO IEATEIbHOCTh MHAUBUAYATHHO U

B IpYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

ba3oBble JJoruyeckue geMcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MAaTeMaTHYECKUX OOBEKTOB,
MOHITHUI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIACCH(DHUKAIMKA, OCHOBAaHUSA g OOOOIIEeHUS U
CpaBHEHMS, KPUTEPUHU IPOBOAUMOIO aHAIIN3A;



BOCIIPMHUMATh, (OPMYJIHMPOBATh U IPEeoOpa3OBbIBATh CYXKIEHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JAHHBIX, HaOMIONEHWSX W  YTBEPXKACHUAX, IMpeararb KPUTEPUH  JUISL  BBISABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieflaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U WMHJYKTUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JJOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPXkKACHUHN (TpsMble U
OT TNPOTUBHOIO), BBICTpaMBAaTh AapryMEHTALMI0, HPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

BBIOMpPATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOMAIMN ¢ YYETOM CaMOCTOSITEIHbHO —BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIE0BATEIbCKUI HHCTPYMEHT MO3HaHMs, (POPMYJINPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJICHUS, IPOLIECCa, BbISBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYyITUpPOBaTh 0O0OIICHUST M BBIBOJIBI MO PE3yiIbTaTaM MPOBEIEHHOTO
HaOJI0I€HUs, UCCIIEI0BAHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJIyYE€HHbBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAKXKE BbIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISITH NEPUIMTH MHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX IS OTBETA Ha BOMIPOC M IS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEMATHU3UpPOBAaTh U MHTEPHPETUPOBATH MH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
IpEeCTaBICHHUS;

CTPYKTYpUpOBaTh  WHGpOpMAlMIO, MpEeACTaBIATh €€ B  pas3auuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Oo0menne:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oO0I1eHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTb IIOSICHEHUsA II0 XOJy PpELICHUSA 3aJa4yd, KOMMEHTUPOBATh I1OJy4EHHBIN
pe3ynbTar;

B X0Ji€e OOCYXKIEHMs 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMoOil TeMbl, MPOOIEMBI,
pemaemMoil 3aa4M, BBICKA3bIBATh WJIEH, HALEJICHHBIE HA MOMCK PELIEHUs, COMOCTABIATH CBOU



CYXICHHUS C CYXICHHSAMH APYIUX YYaCTHHKOB JMANOra, OOHApYKUBATh Pa3iMdue M CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

MNpEACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO ~ BbIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3aJad [pPE3CHTAllMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIE 1elCTBUSA

Camoopranu3amnus:

COCTaBJISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOUpaTh CIOCOO pEleHUs ¢ Y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JICHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAECTh CHOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS ITpoliecca U pe3yibTaTa pelleHrs MaTeMaTUUeCKOM 3a1a4u;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IPU PEIICHUM 33Ja4l, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHITH MPUYUHBI
JOCTHUKEHHUSI WIN HEAOCTH)KEHUsI pE3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OIMIMOKY, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThI IpU
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHON JEATeIbHOCTH, IUIaHUPOBAThH
OpraHu3allMl0 COBMECTHON pabOThI, paclpenensaTh BHIbl paboT, JOrOBapHBaThCs, OOCYXAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (0O0CyXkIeHHS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» WU HHBIE), BBIIOJHATH CBOI 4acTh pabOThl M KOOPAMHUPOBATH CBOM JAEWUCTBUS C
JpYTMMM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUuTCS:

CBOOOJHO ONEpPUpPOBaTh OCHOBHBIMM MOHSITUSMHU CTEPEOMETPUH IPHU PELICHUM 3a1ad U
IIPOBEJCHNN MAaTEMaTHYECKUX PACCYKICHUM;

MPUMEHSTh aKCHOMBI CTEPEOMETPUHN U CIIEACTBHUS U3 HUX MPHU PEIICHUU T€OMETPUUYECKUX
3ajay;

KJIaccu(UIUPOBaTh B3aWMHOE PACIOJIOKEHHE NPSAMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHATHUSMH, CBSI3aHHBIMH C YIJIAMH B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMON U INIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;



CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOIOIDAaHHMKOB (IIpU3Ma, NHpaMHja,
IpSAMOYTOJIbHBIN Mapasienenunen, Kyo);

KJIaccu(pUIMpPOBaTh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS IS KITACCHU(UKAIINH;

CBOOOJHO OINEpPHUPOBATH TOHATHSMH, CBS3aHHBIMH C CEYCHHMEM MHOTOIPAaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH NApajlIeNIbHOE, LIEHTPAlIbHOE U OPTOrOHAIbHOE IPOEKTHpOBaHUE (UTYp HA
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUryp Ha MJIOCKOCTH;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAaMH, BBIIOJHITH (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYpP: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEH  MHOIOIPaHHUKOB  (Ipu3Ma, I[HpamMHuaa),
TeOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyI;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: CHMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (DUTYPHI;

CBOOOJIHO ONEPHPOBATH MOHATUSMH, COOTBETCTBYIOLIMMM BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBINOJIHATH ICHCTBUSI HaJl BEKTOpaMH;

pewiath 3ajJa4d Ha JIOKA3aTeJbCTBO MATEeMATUYECKMX OTHOIICHHM M HaxOXJIEHUE
F€OMETPUUECKUX BEIUYMH, IPUMEHSSI U3BECTHBIE METO/IbI IIPU PELLIEHUU MAaTEMATUYECKUX 3a7a4
MOBBILIEHHOI'O U BBICOKOI'O YPOBHSI CJIOKHOCTH;

IPUMEHSTh IPOCTEUIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHbBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKaTh, IPe0Opa30BbIBaTh U MHTEPIPETUPOBATh MH(POPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

IPUMEHSATh MOJYyYCHHbIE 3HAHUS Ha MPAKTHKE: CPABHMBATH M aHAIM3UPOBATh pealibHbIC
CUTyalluu, NPUMEHATh HM3yYEHHBIE IOHATHA B IPOLECCE IOMCKA PELICHUS MaTeMaTH4YEeCKU
chopMyITHPOBaHHOW MPOOIEMbl, MOAETUPOBATh pPEAIbHbIE CUTyallMd Ha S3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBbIE MOJEIU C UCIOJB30BAaHUEM T'€OMETPUUYECKUX TOHATUNH U TEOpeM,
anmnapara ajreOpsbl, pelarh MpaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAXO0XJAEHUEM F€OMETPHUUECKUX
BEJIMYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS M€OMETPUM KaK COCTAaBHOW 4YacTH
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

K konny 11 ki1acca o0yyaromuiicss HAy4YUuTCS:

CBOOOJTHO ONEPUPOBATh MOHATHSAMM, CBS3aHHBIMU C LMIMHJIPUYECKOH, KOHMYECKOW M
cdepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTY4EHUS;

ONEepUpPOBaTh TOHATHSAMH, CBS3aHHBIMH C TEJNaMU BpAILUEHUS: LMIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacro3HaBaTh Tejla BpallleHus (IWIMHIpP, KOHYC, cepa U 1map) U OOBSACHATH CHOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIacCU(UIIUPOBATh B3aUMHOE PACIOJI0KEHNUE CPephl U MIIOCKOCTH;

BBIYUCIISATh BEIMYMHBI DJIEMEHTOB MHOTOI'PAaHHUKOB U T€J BpallleHUs, 00BEMBI U TUIOIIAIH
MIOBEPXHOCTEH MHOTIOIPaHHUKOB M TEJI BpallleHUs, F€OMETPUYECKMX TEJl C HPUMEHEHUEM

bopmyu;



CBOOOJTHO ONEpUPOBATh MOHATUAMH, CBSI3aHHBIMM C KOMOMHALMSAMHU Tel BpPALICHUA U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIMCAHHBIM B cepy M ONHCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOIOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIISITH COOTHOIICHHUS MEXY TUIOIIAIsIMUA TOBEPXHOCTEN M 00bEMaMU TIOJJOOHBIX TEIT;

n300pakaTh U3y4aeMble (PUTYpPBI, BHIIOIHATH (BBIHOCHBIC) IUIOCKUE YEPTEKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUs TeJl BPAIECHUS;

U3BJICKaTh, UHTEPIPETUPOBATh U MPEOOpPa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMU HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

pelaTh reOMETPUUECKUE 3a/1a4i Ha BBIUMCIIEHUE YTJIOB MEXY IPSIMBIMHU U IIJIOCKOCTSIMH,
BBIUMCJIEHUE PACCTOSHUNM OT TOYKHM [0 IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia MPH PEILCHHUH;

CBOOOJIHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C JBH)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOWCTBA JIBUKEHUH;

BBINOJIHATh M300paK€HHs MHOTOTPAHHUKOB UM TeJl BpallleHUs MpU HapajiebHOM
IIEPEHOCE, LICHTPAIBHON CUMMETPHH, 3€PKAJIBHOM CUMMETPHUH, IIPU IOBOPOTE BOKPYT NPSMOMH,
npeoOpa3oBaHusl OI00MS;

CTPOUTh CEYEHHS] MHOTOI'PAaHHUKOB M TEJ BpAIlEHUS: CEUEHHUS IMIMHIpPA (MapajsIeNbHO U
NEPIEeHIUKYJIIPHO OCH), CEYEHHUs] KOHyca (IapajuleJbHble OCHOBAHUIO M IPOXOJIALINE Yepes3
BEpIINHY), CeUEHHsI 11apa;

UCIOJIb30BaTh METO/bl IOCTPOEHUS CEYEHHUH: METOJA CJIEJO0B, METOJ BHYTPEHHEro
IPOEKTUPOBAHUS, METOJ] TIEPEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKICHMUS;

OPUMEHATh TeoMeTpudeckue (akTbl s pelIeHHs CTEePeOMETPUUYECKHX — 3ajad,
IpEIoJIaratoliuX HECKOJIbKO 1IAaroB pPEIIeHHUs, €CIM YCIOBMs MPUMEHEHUs 3a/laHbl B SIBHOM U
HesIBHOH (opme;

pemarh 3aadyd Ha JI0Ka3aTeIbCTBO MAaTeMAaTHMYECKUX OTHOIIEHMH M HaXOXJIeHue
F€OMETPUUYECKUX BEJIINYUH;

IIPUMEHATH NPOTPAMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IPH
pELIEHNN CTEPEOMETPUUECKHX 3a/1a4;

IIPUMEHATH NOJIyYE€HHBIE 3HAaHUS HA NPAKTUKE: CPAaBHUBATh, aHAJIIM3UPOBATh U OLIEHUBATh
pEalIbHbIE CUTYallUH, IPUMEHATh W3YYEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA B MPOIECCE MOUCKA
pelIeHns MaTeMaTH4eCKH CPOpPMYITUPOBAHHON MPOOIEMBbI, MOJIEIUPOBATh peajabHble CUTYyallUn
Ha SI3bIKE€ T€OMETPUHU, UCCIIEI0BATh TOCTPOCHHBIE MOJIENH C MCIOJb30BAHUEM F€OMETPHUUECKHUX
NOHATUA M TeopeM, ammapara anreOpbl, pelmaTh OPaKTHYEeCKHE 3a/ayd, CBSI3aHHbBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BEJINYHH;

UMETh MpeCTaBIeHUs] 00 OCHOBHBIX JTalax Pa3BUTHS F€OMETPUHU KaK COCTaBHOM YacTu
byngamenTa pa3BUTHS TEXHOJIOTUH.



II. COOIEP’)KAHUE OBYYEHMUSA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, PocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, MapaliebHble U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaOmuxcs npsaMbiX. [lapanensHOCTs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
IOPSMBIX, [ApPAJUICIBHOCTh NPSAMOM M IUIOCKOCTH. [lapamnenbHOoe W LEHTpaJbHOE
NPOEKTHPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300paxkenue ¢uryp B napaieslbHOW MPOEKIMU. YTIIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXy IPSAMbIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: MapajuledbHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiiye npocTpaHCTBEHHbIE (PUIYPBl HA IIOCKOCTH:
TETpadp, NapajuleIeIuIe]l, IOCTPOESHUE CEUEHU.

[lepnieHOAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, INPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
10cKOCTH. OpTOroHaiabHOE MpPOEKTUpOBaHuE. [lepneHauKyasp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TUIOCKOCTb.
[leprnieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTIIBl B IPOCTPAHCTBE: YIoJ MEKIY IPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YTroJl, INHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsele yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB ¥ CHHYCOB [UIsl TPEXTPAHHOTO YIIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTH Npu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cBoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHass Teopema Iludaropa. ITupamupa: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupaMusl. CBoiicTBa pédep U OOKOBBIX I'paHei
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IPU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTA3JIP, TOACKAdAP U UKOCAIP.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MMPAMUJIBI, TEOPEMA O IUIOIIAJN YCEUEHHOU MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajulesIeNUIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPAMUBI.



BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpABICHHBIE U IPOTUBOIIOJIOXKHO HAIPABJICHHbIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIeMCTBUS C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, yMHO)XEHHME BeKTopa Ha uwncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXXEHUS BeKTopa Ha 4ucio. [loHsaTHe koMiutaHapHble BeKTOphl. [IpU3HAK KOMILIaHapHOCTH
Tpéx BekTopoB. [IpaBuno napamnenenunena. TeopeMa O pas3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BekTopaM. IlpsMoyrombHas cucremMa KOOpPIMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBs3b MeXAy KOOpIMHATaMH BEKTOpa M KOOPIMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[ToHATHSA: LUIMHApPUYECKAs IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0CKocTU. Pa3BépTka nununapa u konyca. Cummerpus
ctheps! 1 mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajenenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMEeHTa.

KomOunanuu Tten BpamieHuss U MHOrorpaHHukoB. Ilpu3ma, BhnucaHHas B LIMJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOT'OTPaHHMK WJIU TEJIO BPALCHMUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomaas chepsl u e€ yacteil. [logobue B
npoctpancTtBe. OTHomeHue OOBEMOB, IUIOIIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

IToctpoeHne ceuyeHMI MHOTOTPAaHHUKOB W TEJl BpAIICHHA: CEYEHUA LWINHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEeHUs KOoHyca (mapayjiesibHble OCHOBAaHHIO U
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHH: METOJ CIIEJOB,
METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN TIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXe€HHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBmwxkenuss mnpoctpanctBa. OroOpakenus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBWKEHUU. BuIbl ABM)KEHMI: MapalIeNbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETpHUs, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus nogodus. [Ipsmas u chepa
Diinepa.



II1. HOYPOYHOE TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne Dy1eKTPOHHbBIE N (PPOBLIE
w/n HaumenoBanue pasgesa. Tema ypoka Iliianupyemble IpeIMETHbBIE PE3YJIbTATHI Buabl 00pa3soBaTebHbIE pecypebl
KOHTPOJIA
CBoOomgHOOTIEPHPOBATE OCHOBHBIMHU TTOHITHAMHI
OCHOBHBIC ITOHATHS CTEPEOMETPHH. ToUKa, bubmmoreka [JOK
1 CTEPEOMETPHHU P PEIICHUN 3a/1a4 U IPOBEJCHUHT
npsiMasi, INIOCKOCTh, IPOCTPAHCTRO. - https://lesson.edu.ru/02.3/10
MaTEeMaTHYECKHX PacCyKICHUH.
NmeTpnpencraBneHnss 00 OCHOBHBIX dTarax bubmmorexa [IOK
OcHoBHBIE NTpaBuiIa H300paXKEHUS HA PUCYHKE . _
Pa3BUTHUS TEOMETPUH KaK COCTAaBHOW 4acTH https://lesson.edu.ru/02.3/10
2 IUIOCKOCTH, TapaJUIEIbHBIX MPSIMBIX (OTPE3KOB), .
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.
CEepEeHHBI OTPE3Ka.
[ToHsiTHEe 00 aKCHOMATHYECKOM OCTPOCHUH Bubmuorexa [JOK
ITpUMEHATPAKCHOMBI CTEPEOMETPUU U CIEACTBUS
CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH U https://lesson.edu.ru/02.3/10
3 W3 HUX MPH PEIICHUH TEOMETPHUUECKUX 3a/1a4.
CJICAACTBUS U3 HUX.
AKCHOMBI CTEpEOMETPHH U TEPBBIE CIEICTBUS Bubmuorexa [JOK
ITpuMEeHATPAaKCHOMBI CTEPEOMETPHH U CIIEACTBUS
u3 HuX. CriocoObl 3a/1aHUs IPSIMBIX U https://lesson.edu.ru/02.3/10
4 . W3 HUX MPH PEIICHUH TEOMETPHUUECKUX 3a/1a4.
IJIOCKOCTEH B mpocTpancTBe. OO03HAUCHIMS
MPSIMBIX U IUIOCKOCTEN
KnaccudunmpopaTbB3aMHOE PACIIOIOXKEHHUE Bubnuoreka [IOK
B3anmHoe pacnosioxkeHue npsMbIX B .
HPSIMBIX B IPOCTPAHCTBE, IIOCKOCTEH B https://lesson.edu.ru/02.3/10
5 MPOCTPAHCTBE: MEPECEeKarOIINecs, .
MIPOCTPAHCTBE, MPSIMBIX U THIOCKOCTEH B
napajieNbHble U CKPELIMBAIOIINECs MIPSMBIE.
MIPOCTPAHCTBE.
W3Biekarp, mpeoOpa3oBLIBATE U Bubmuorexa LIOK
UHTEPIPETUPOBATH HHPOPMALIUIO O https://lesson.edu.ru/02.3/10
6 [Ipu3Haky CKpEmKBaAIOMINXCS IPSMBIX.

MIPOCTPAHCTBEHHBIX TEOMETPUUIECKUX (UTYPAX,
IIPEACTABICHHYIO HA YepTEXaxX U PUCYHKaX.




[Ipumenenne mpru3HaKa CKPEIUBAIOIITIXCS

Pemars3agaun Ha TOKA3aTENLCTBO
MaTeMaTUYECKUX OTHOIIEHUN U HAXOXICHHIE
TEOMETPHUYCCKHUX BEIMYNH, IPUMCHSIS H3BECTHEIC

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

7 MPSMBIX TIPU PELICHUY 3a/1a4. METOIbI TIPH PEIICHUN MaTeMaTHIECKNX 3a/1a4
MOBBIILIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH.
[NapannensHOCTh MPSIMBIX U TUIOCKOCTEN B KnaccupuumpoBaTbB3aMHOE PACIIONOKEHIE Bubnmuorexa LJOK
HPOCTPAHCTBE: MapajliebHbIE MPSMbIE B NPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEN B https://lesson.edu.ru/02.3/10
8 MIPOCTPAHCTBE, MAPAIUIETFHOCT TPEX MPAMBIX, MIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B
NapayieTbHOCTh MPSMON 1 TUIOCKOCTH. MIPOCTPAHCTBE
Pemate 3amaun Ha TOKa3aTeIHLCTBO bubnunoreka [IOK
MaTeMaTHYeCKUX OTHOIIEHUH U HaX0XKIeHUE https://lesson.edu.ru/02.3/10
9 TapasieNbHBIENPSMbIE B IPOCTPAHCTBE. TreOMETPUUYECKHUX BEJIHMUYHH, PUMEHSSI H3BECTHBIE
METOIbI TIPH PEIIEHUN MaTeMaTHIECKUX 3a/1a4
MTOBBIIIIEHHOTO ¥ BRICOKOTO YPOBHS CIIO)KHOCTH.
Pemate 3amaun Ha TOKA3aTEIHLCTBO Bubnuoreka [IOK
MaTeMaTHYECKUX OTHOIIEHUH 1 HaX0XKIEHNE https://lesson.edu.ru/02.3/10
10 TTapasebHOCTETPEX TIPSIMBIX. reOMETPHUYECKHUX BEJTMUYMH, IPUMEHSSI H3BECTHBIE
METOJIBI P PEUICHUU MaTeMaTHUECKUX 3a/1a4
MTOBBIIIIEHHOTO ¥ BRICOKOT'O YPOBHSI CIIOXKHOCTH.
Perrate 3agayn Ha 10Ka3aTeIbCTBO Bu6nuoreka IJOK
MaTeMaTHYECKUX OTHOIIEHUH 1 HaX0XKIEHUE https://lesson.edu.ru/02.3/10
11 Tlpu3tak napajiebHOCTH NPAMOH reOMETPUYECKUX BEJIUYMH, TIPUMEHSS U3BECTHBIE
1 IJIOCKOCTH. METOJIBI MPH PEUICHUU MaTeMaTHUECKUX 3a/1a4
MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.
BrinonuaTs napaniensHoe, EHTPAIbHOE U Bubmuorexa LIOK
ITapamiensHO€E U LIEHTpaJIBHOE
12 OPTOTOHAJILHOE MPOEKTHPOBaHue (Guryp Ha https://lesson.edu.ru/02.3/10
MIPOEKTUPOBaHME, H300pakeHne PuUryp.
IUIOCKOCTb, BBIMOJIHATD N300paXeHus: Guryp
13 OCHOBHBIE CBOMCTBA MapajlIeIbHOIO Ha TIOCKOCTH. bubmorexa LIOK

https://lesson.edu.ru/02.3/10




MIPOEKTHPOBAHUSI.

Nzobpaxenne ¢puryp B nmapauieIb-HON

BrimonmusaTs mapaniensHoe, IeHTPaIbHOE U
OpPTOTOHATTFHOE TIPOEKTUPOBaHME (HUTYD Ha

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

14 MIPOEKIIHH. TUIOCKOCTb, BHIITOTHATH N300paXeHUs! PUryp Ha
TIOCKOCTH.
BrimmonHATE mapamuiensHoe, IEHTPAIBHOE U bubmmoreka [JOK
[Ipumenenune npu3Haka napauieIbHOCTU OPTOTOHAJBHOE MPOCKTHUPOBAHUE PHUTYp HA https://lesson.edu.ru/02.3/10
15 HpﬂMOﬁ Y INIOCKOCTH IIPU pEIIeHUHN 3aaad. IIJIOCKOCTbD, BBIIIOJIHATDH I/1306pa)KCHI/I$I (1)I/Il"yp Ha
TIOCKOCTH.
CB0O0OTHOOTICPUPOBATH MOHATHSIMH, CBA3aHHBIMH bubnunoreka [IOK
| VTIIbI ¢ COHANPABICHHBIMU CTOPOHAMH, YTOJ C YIJIaMH B IIPOCTPAHCTBE: MEXKIY HPSIMBIMHU B https://lesson.edu.ru/02.3/10
6 MEX/Ty MPSMBIMA B TIPOCTPAHCTBE. MIPOCTPAHCTBE,
MEXYy MPSAMOH U IIOCKOCTBIO.
CB0O0OTHOOTICPUPOBATH MOHATHSIMH, CBA3aHHBIMH bubnuoreka [IOK
| Teopema 0 06 yriiax ¢ COHanpaBICHHBIMA C YIJIaMH B IIPOCTPAHCTBE: MEXKIY HPSIMBIMH B https://lesson.edu.ru/02.3/10
7 CTOpPOHAaMH. MIPOCTPAHCTBE,
MEXYy MPSAMOH U IIOCKOCTBIO.
CB00OTHOOTIEPUPOBATh MOHSATHSIMH, CBA3aHHBIMH Bubnuoreka [IOK
C YIJIaMH B IIPOCTPAHCTBE: MEXKIY HPSIMBIMH B https://lesson.edu.ru/02.3/10
18 Yrois Mexay NpsIMbIMU B IIPOCTPAHCTBE. MIPOCTPAHCTBE,
MEXYy MPSAMOH U IIOCKOCTBIO.
Pemate 3amaun Ha TOKA3aTEIHLCTBO Bubnuoreka [IOK
. MaTeMaTUYECKUX OTHOLIEHUN U HAXOXKICHUE https://lesson.edu.ru/02.3/10
[MapannensHOCTH TUIOCKOCTEN: TTapalieibHbIe
N TEOMETPHUYECKUX BEITMYNH, TPUMEHSS
19 IUIOCKOCTH, CBOHCTBA MapalIeIbHbIX
N W3BECTHBIC METO/IbI ITPH PEIICHUH
TUIOCKOCTEH.
MaTeMaTHYECKHX 3a/1a4 OBBIILIEHHOTO U
BBICOKOTO YPOBHSI CJIOXKHOCTH.
Peurats 3aj1aun Ha JOKa3aTENbCTBO Bbubnuroreka [IOK
20 CaoiicTBanapauielIbHbIX JI0CKOCTEM. MaTeMaTHYECKUX OTHOIICHUI U HAXOXKICHHE https://lesson.edu.ru/02.3/10

TCOMCTPHUYICCKHUX BCINYUH, IPUMCHAA




HU3BECTHBIC METOBI ITPU PEHICHUN
MaTeMaTUYCCKUX 3a1a4 IOBBIIICHHOT'O U
BBICOKOI'O YPOBHA CIIOXXHOCTH.

[pocreiimme npocTpaHCcTBEHHBIE QUTYPHI HA

KnaccnpunupoBaTbMHOTOTpaHHUKH, BEIOHpAs

bubmuoreka LIOK

21 IJIOCKOCTH: TETPadIp, MapajlIeIeTuIe]I, OCHOBAHWMS JIJIs1 KJIaCCU(UKAIIHH. https://lesson.edu.ru/02.3/10
MOCTPOEHUE CCUCHUM.
KnaccuguiupoBarbMHOTOTpaHHHUKH, BEIOHpaAst bubnuoreka [JOK
22 CBoiicTBa TeTpadapa, mapaielenuneaa. OCHOBAHMUS JUTSI KJTACCU(DUKAITHH. https://lesson.edu.ru/02.3/10
. CB00OOTHO OTIEePUPOBATH MMOHATUSAMH, CBSI3aHHBIMHU bubnuoreka [IOK
23 [TocTpoenueceueHuit. _
C CEYCHNEM MHOTOI'PAHHUKOB IIOCKOCTBIO. https://lesson.edu.ru/02.3/10
CTpouTh CEUeHHU MHOTOI'PaHHUKOB Pa3InYHbIMU bubmmorexa [IOK
24 3aJauu Ha IIOCTPOEHUE CEUCHUN METOJIaMH, BBIIIOJHATH (BBIHOCHBIE) IUIOCKUE https://lesson.edu.ru/02.3/10
napaijesenuIena 1 TeTpasapa. YEePTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
¢uryp: BuI cBEpXy, COOKy, CHU3Y.
CtpouTs ceueHus MHOTOTPaHHUKOB bubmmorexa [IOK
Pa3IUYHBIMU METOJAMH, BHITIOIHATD https://lesson.edu.ru/02.3/10
Teopema MeHnenas. PacueTsl B ceUeHUSIX Ha
25 (BBIHOCHBIE) TUIOCKHE YEPTEXXU U3 PUCYHKOB
BBIHOCHBIX YEpTEekKaX. i
MPOCTBIX 00BEMHBIX QUTYpP: BH]] CBEPXY, COOKY,
CHU3Y.
CB0O0OOTHOOTIEPUPOBATH MTOHATHIMH, Bubnuoreka [IOK
CBSI3aHHBIMH C CEYCHUEM MHOTOTPaHHUKOB https://lesson.edu.ru/02.3/10
N IJI0CKOCTHIO. CTPOUTH CeUeHUs
Merton ciie1oB U1l TOCTPOEHUS CEUECHUH.
26 . . . MHOT'OI'PaHHUKOB Pa3INYHBIMU METOJAMH,
CBoiicTBa mepecevyeHui MPSIMBIX U TNIOCKOCTEH.
BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3
PHUCYHKOB TIPOCTHIX OOBEMHBIX (HUTYD: BUJT
CBEpXY, COOKy, CHH3Y.
BrinonusaThnapaniensHoe, HEHTPAIBHOE U Bubmuorexa LIOK
OPTOTOHAJILHOE MPOEKTHPOBaHue (Guryp Ha https://lesson.edu.ru/02.3/10
27 MeTto napanienbHOro NpOEKTHPOBAHHUS.

TUIOCKOCTb, BHIITOJHSATH W300paXeHus! PUryp Ha
IJIOCKOCTH.




28

29

IlepnieHAUKYISIPHOCT NPSIMON U TUIOCKOCTH:
MEPIEHANKYISIPHBIC PSMBIC B IPOCTPAHCTBE,
MIpSIMBIE TTapaIJIeNbHBIE U IEPICHINKYISIPHBIE K
TUTOCKOCTH, TIPU3HAK MTEPIICHIUKYIIPHOCTH
MPSIMO U TTOCKOCTH, TEOpEMa O TPSIMOIA
MIEPIICHIUKYISPHOHN TTOCKOCTH.

OpToroHanpHOE MIPOESKTUPOBAHHE.

Pemate 3amaun Ha 10Ka3aTEIbLCTBO
MaTEeMaTUYCCKHUX OTHOIICHUI U HAX0XKICHUE
TEOMETPHUYCCKUX BEITHYNH, TIPUMCHSIS
M3BECTHBIC METOBI TIPH PEIICHUH
MaTeMaTUYECKHX 3aJa4 ITOBBIIICHHOI'O U
BBICOKOT'O YPOBHS CIIOKHOCTH.

BemonasaTeIapamiensHoe, HEHTPANTbHOE U
OpTOTOHAIBHOE MPOEKTUPOBaHUE (HUTYD Ha
IJIOCKOCTb, BHITIONHSITH N300pakeHust GUryp
Ha TUIOCKOCTH.

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

30

IlepnienuKyIsAp U HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IIIOCKOCTH, PACCTOSHUE OT MPAMOil 10
TUIOCKOCTH, TIPOCKIIUS (PUTYPHI Ha TTOCKOCTb.

PemraTs 3amaun Ha JOKa3aTCILCTBO
MaTeMaTHYECKUX OTHOIICHUN W HaXOXKICHUE
TCOMETPUUYCCKUX BEIMYUH, TPUMEHSISI
M3BECTHBIC METO/IBI TIPH PELICHUH
MaTeMaTHYeCKUX 3a]a4 MOBBIIICHHOTO U
BBICOKOTO YPOBHS CIIOKHOCTH.

Bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

31

[TeprieHAMKYISPHOCTH MIIOCKOCTEMN: MPU3HAK
NEPIEHANKYISIPHOCTH JBYX IJIOCKOCTEH.

Pemiath 3a1aun Ha 10Ka3aTeIbCTBO
MaTeMaTHYECKHX OTHOIICHUH 1 HaX0XKICHHE
reOMEeTPUYECKUX BEIUYNH, TPUMEHSS
W3BECTHBIE METO/BI IIPU PELICHUH
MaTeMaTUYeCKUX 3aJa4 MOBHIIIEHHOTO U
BBICOKOT'O YPOBHS CIIOKHOCTH.

bubmuoreka IIOK
https://lesson.edu.ru/02.3/10

32

Teopema o TpEX NEpHEHAUKYISIpax.

IIpumeHsAThIIpOCTENIINE TIPOIPAMMHBIE
CPEICTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IPY PELIEHUN CTEPEOMETPUUECKUX
3a7a4.

bubmuorexa IIOK
https://lesson.edu.ru/02.3/10

33

ObparHas TeopeMa 0 TpeX NepHEHIUKYIIpax.

Pemate 3aJa4M Ha J0Ka3aTCJIbCTBO
MaTEeMaTUYCCKUX OTHOIICHUI U HaXO0XICHHUC
Tr€OMETPUUCCKUX BEIIMYMH, IPUMCHAA

Bu6mmoreka IJOK
https://lesson.edu.ru/02.3/10




HU3BECTHBIC METOBI ITPU PEHICHUN
MaTeMaTUYCCKUX 3a1a4 IOBBIIICHHOT'O U
BBICOKOI'O YPOBHA CJIOKHOCTH.

34

35

36

IIpuMeneHue TeopeMbl 0 Tpex
MIEPIICHANKYIISIPAX K PEIICHUIO 33/1a4.

VYIbl B IPOCTPAHCTBE: YIOJl MEXAY IPSIMOU U
IJIOCKOCTBIO, IBYI'PaHHBIN YIOJl, IMHEUHBIN
yrojl IByTpaHHOIo yria.

Yros Mexay npsiMON U IJIOCKOCTBIO.

PemraTe3amaun Ha JOKa3aTEIbCTBO
MaTeMaTHYEeCKUX OTHOIICHUN U HAXOXKICHUE
TCOMCTPHUYCCKHUX BCINYUH, IPUMCHAA U3BECTHLIC
MCTOIBI ITPU PEHICHUN MAaTEMATHYCCKUX 3ada4
TIOBBIIIEHHOI'O U BBICOKOI'O YPOBHSA CIIOKHOCTH.

CB00OHOOTIEpHUPOBATH MOHSATHSIMH, CBI3aHHBIMH
C YIrJlaMH B IPOCTPAHCTBE: MEXKAY MPSIMBIMU B
IIPOCTPAHCTBE,

MEXy MPSAMOM U IIOCKOCTBIO.

CB0O0OTHOOTICPUPOBATH MOHATHSIMH, CBA3aHHBIMH
C yrjiamu B IIPOCTPAHCTBE: MEXKY NPSIMBIMU B
MIPOCTPAHCTBE,

MEXIy MPSAMOH U IIOCKOCTBIO.

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

Bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

37

JByrpaHHsbIil yroju, TMHEHHBIN yroa
IBYTPaHHOTO yIJIa.

CB0O0OTHOOTICPUPOBATH MOHSATHSIMH, CBA3aHHBIMH
C YIJIaMH B IIPOCTPAHCTBE: MEXY NPSIMBIMU B
MIPOCTPAHCTBE,

MEXy PSAMOH U INIOCKOCTBIO.

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

38

IIpu3HaK nepneHIuKyIIpHOCTH ABYX
MIOCKOCTEM.

PemaTp3aziaun Ha J0Ka3aTEIbCTBO
MaTeMaTHYECKHX OTHOIICHUH 1 HaX0XKICHHE
reOMEeTPUYECKUX BEIUYNH, TPUMEHSS
M3BECTHBIE METO/IBI IIPU PELICHUN
MaTeMaTHYECKHX 3a/1a4 NOBBILIEHHOTO U
BBICOKOT'O YPOBHS CIIOKHOCTH.

bubmuorexa IIOK
https://lesson.edu.ru/02.3/10

39

CrnexcTBre K IPU3HAKY MEPIEHANKYIISIPHOCTH
JBYX TNIOCKOCTEH.

Pemartp3amaun Ha JOKA3aTENbCTBO
MaTeMaTUYECKHUX OTHOIICHUH B HAXO0XKJICHHUE
T€OMETPUUYECKUX BEIUYUH, TPUMEHSIS
M3BECTHBIC METOJIBI TIPH PEIICHUN
MaTeMaTUYECKHX 3a]1a4 IOBBIIICHHOTO H

bubmuoreka IIOK
https://lesson.edu.ru/02.3/10




BBICOKOI'O YPOBHS CJIOKHOCTH.

40

IIpssMoyronbHBIN Tapaienenumnes] u
€ro CBOMCTBA.

CBoOomgHOpaco3HaBaTh OCHOBHBIE BUIBI
MHOTOTPaHHUKOB (IIpU3Ma, MHpaMH/Ia,
MPSIMOYTOJILHBIN TTapajlIeenuIie, Kyo.

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

41

TeopeMa 0 JuaroHajv npsMoOyroJIbHOTO
napauiCicruiicaa.

PemraTe3amaun Ha JOKa3aTEIbCTBO
MaTeMaTUYEeCKUX OTHOIICHUN U HAXOXKICHHE
TCOMCTPHUYCCKHUX BCINYUH, IPUMCHAA
H3BECTHBIC MCTOLI ITPU PCHICHUN
MaTCMaTHYCCKUX 3a1a4 ITOBBIIICHHOTO U
BBICOKOI'O YPOBHA CJIOKHOCTH.

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

42

TpéxrpaHHblif 1 MHOTOTPAaHHBIE YIIIbI

PGHIaTLE}aI[a‘lI/I Ha J0Ka3aTciabCTBO
MaTeMaTUYECKUX OTHOIICHUN U HaXO0XICHUC
r€OMCTPUUCCKUX BCIIMYNH, IPUMCHAA
M3BECTHBIC MCTOBI ITPU PECHICHUN
MaTCMaTHYCCKUX 3a1a4 IOBBIIICHHOT'O U
BBICOKOI'O YPOBHA CJIOKHOCTH.

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

43

44

45

CBOICTBa IIOCKUX YTJIOB MHOT'OI'PaHHOT'O yTJIa.

CBoliCcTBa MIOCKUX U JBYTPAHHBIX YIJIOB
TPEXTPAHHOIO YIJIA.

TeopeMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIA.

PGHIaTLE}aI[a‘lI/I Ha J0Ka3aTciabCTBO
MaTeMaTUYECKUX OTHOIICHUIN U HaXOXICHHUC
TCOMETPHUYICCKHUX BCINYUNH, IPUMCHAA
M3BECTHBIC MCTOABI ITPU PEHICHUN
MATEMATHYCCKHUX 3a4a4 IMOBBIIICHHOT'O U
BBICOKOI'O YPOBHA CJIOKHOCTH.

Pemarp3amaun Ha JOKA3aTENbCTBO
MaTEeMaTUYECKUX OTHOIICHUI U HaXO0XKIEHUE
TEOMETPHUYECKUX BEITMYNH, TPUMEHSS
M3BECTHBIC METOJIBI TIPH PEIICHUN
MaTeMaTUYECKHX 3a/a4 ITOBBIIICHHOI'O 1
BBICOKOTO YPOBHS CIIOKHOCTH.

PeHIaTLSa,Z[a‘II/I Ha J0Ka3aTCiIabCTBO
MaTeMaTUYECKUX OTHOIIICHUN 1 HaXO0XICHHUC
TCOMCTPHUYICCKHUX BCINYUH, IPUMCHAA

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

bubmuoreka IIOK
https://lesson.edu.ru/02.3/10

Bu6mmoreka IJOK
https://lesson.edu.ru/02.3/10




HU3BECTHBIC METOBI ITPU PEHICHUN
MaTeMaTUYCCKUX 3a1a4 IOBBIIICHHOT'O U
BBICOKOI'O YPOBHA CIIOXXHOCTH.

46

47
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49

50

51

KonTpoannas padota no teme «IIpsimMble
IJIOCKOCTH B POCTPAHCTBE»

Buasl MHOrOrpaHHHKOB, pa3BEPTKa
MHOTOTpaHHHUKA.

[Ipu3ma: n-yronpHas npusma, npsimast u
HaAKJIOHHAs PU3MBbI, 60KOBas U MOJTHAS
MOBEPXHOCTH NIPU3MBI.

[Tapamienenunen, mpsMOYTrOJIbHBII
napajJiesenuIIe/l ¥ ero CBOMCTBA.

Kpatuaiimme myTr Ha MOBEpXHOCTH
MHOTOTPaHHHUKA.

I'eomerpuueckoe Teno.

[TpuMeHATHIIONYYEHHBIE 3HAHUS Ha TPAKTHKE:
CPaBHUBATh U aHAIM3UPOBATH PeabHbIC
CUTYaIluH, IPUMECHSATh U3yUYCHHbBIC TIOHSATHUS B
mporiecce MOMCKa PEIIeHUs] MaTeMAaTHYECKH
chopMyITUPOBAaHHON TIPOOIEMBI, MOAETUPOBATh
peanbHbIe CUTYalluU Ha SI3bIKE TEOMETPHH,
HCCIIETIOBATh TIOCTPOCHHBIE MOJICIH C
HCIOJIb30BAHUEM I'COMETPHUICCKUX MOHATHI U
TeopeM, amnmnapaTa areOpbl, penaTh
MPaKTUYCCKUE 33]]auH, CBA3aHHBIC C
HaXO0XICHUCM I'COMCTPUICCKUX BCIIMYHH.

CB00OTHOOTIEpUPOBATH TOHATHSIMH, CBA3aHHBIMH
C MHOTOTpaHHUKaMHU.

CB00OOIHOpacIIO3HABAaTh OCHOBHBIE BH/IbI
MHOTOTPaHHUKOB (TIpH3Ma, MUpaMuaa,
NPSAMOYTOJIbHBIN Mapajuienenune, Kyo.

CB00OOIHOpacIIO3HABAaTh OCHOBHBIE BHIbI
MHOTOTPaHHUKOB (IIpU3Ma, THpaMH/a,
MIPSIMOYTOJIBHBIN Mapajuieenunes], Ky0).

KnaccudunupoBarbMHOTOTpaHHHUKH, BEIOHpAst
OCHOBAHUS JIIs KJIIACCU(DUKAIIIH.

CBoOoHOpaACIO3HABATH OCHOBHBIE BUIBI
MHOTOTPaHHUKOB (TIpH3Ma, TUpaMuaa,
MIPSAMOYTOJIEHBIN MapaJuIeNeuIe]], Ky0).

KonTposabhas
pabora

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

Bu6nuoreka IJOK
https://lesson.edu.ru/02.3/10

bubmoreka IIOK
https://lesson.edu.ru/02.3/10

bubmoreka IIOK
https://lesson.edu.ru/02.3/10

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

bubmuoreka IIOK
https://lesson.edu.ru/02.3/10




52

Teopema Diinepa.

Pemate3amaun Ha 10Ka3aTEIbCTBO
MaTeMaTHYEeCKUX OTHOIICHUH W HaX0XKICHUE
TEOMETPUUYCCKUX BEIUUMH, TPUMEHSIS
M3BECTHBIC METOBI TIPH PEIICHUH
MaTeMaTUYECKHX 3aJa4 ITOBBIIICHHOI'O U
BBICOKOT'O YPOBHS CIIOKHOCTH.

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10
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56

ITpuzma.

[IpocTpancTeenHas Teopema [ludaropa.

[Mupamuna: n-yrosnpHasi nupaMuaa, NpaBUIbHAs
u yceu€HHast nupamusl. CBolicTBa pédep u
OOKOBBIX I'paHell NPaBUILHON MUPAaMUJIBL.

[IpaBuibHas nupamMuaa.

CBoOomgHOpaco3HaBaTh OCHOBHBIE BUIBI
MHOTOTPaHHHUKOB (TIpH3Ma, MUpaMua,
MPSMOYTOJIEHBIN Mapajuienenumne, Kyo).

PemraTte3amaun Ha 10Ka3aTEILCTBO
MaTEeMaTUYECKHUX OTHOIICHUI U HaXO0XKICHUE
TEOMETPHUYECKUX BEITHMYNH, TPUMEHSS
M3BECTHBIC METOBI IIPH PEIICHUH
MaTeMaTUYeCKHX 3a/a4 ITOBBIIICHHOI'O U
BBICOKOT'O YPOBHS CIIOXKHOCTH.

CBo0OOHOpACTIO3HABATH OCHOBHBIE BUJIBI
MHOTOTPaHHUKOB (TIpU3Ma, MUpaMuaa,
IpSMOYTOJIBHBIH Napajuiesienunet, Ky0).

PemaTL3az[aqn Ha J0Ka3aTCiIabCTBO
MaTeMaTUYECKUX OTHOIICHUIN U HaXOXICHHUC
Tr€OMCTPUUCCKUX BECIIMYNH, TPUMCHAA
H3BECTHBIC MCTOALI ITPU PECHICHUN
MaATEMAaTHYCCKHUX 3aJia4 ITOBBIINICHHOT'O
BBICOKOI'O YPOBHA CJIOXXHOCTH.

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

Bu6nuoreka IJOK
https://lesson.edu.ru/02.3/10

Bu6nuoreka IJOK
https://lesson.edu.ru/02.3/10

bubmoreka IIOK
https://lesson.edu.ru/02.3/10

57

VceueHnnas nupamuyaa.

Pemarp3anaun Ha 10Ka3aTeNbCTBO
MaTeMaTHYECKUX OTHOIIEHUH U HaXO0XKICHUE
TEOMETPHYECKUX BEITHUNH, TPUMEHA
M3BECTHBIE METO/IBI IIPH PELIEHUH
MaTeMaTHYEeCKUX 3a]a4d MOBHIIIEHHOTO 1
BBICOKOT'O YPOBHS CIIOKHOCTH.

Bu6mmoreka IJOK
https://lesson.edu.ru/02.3/10




[IpaBuiIbHBIE MHOTOTPaHHUKH: TTPABIITEHAS
MpU3Ma U MpaBUIIbHAS MUPAMHU/IA, PABUITbHAS

CB00OJHOpACTIO3HABATh OCHOBHBIE BUJIBI

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

58 . MHOTOTPAHHHUKOB (TIpH3Ma, THpaMua,
TpeyroibHas MUpaMHIa U IPaBHIBHBIN .
MPSIMOYTOJIbHBIN Mapajuienenumne, Kyo).
TeTpas’ap, KyoO.
IIpencrasieHue o IPaBMIBHBIX MHOTOTPAaHHUKAX KiraccudumupoBaTsMHOTOTpaHHHUKH, BRIOHPAst bu6nmoreka IJOK
59 OKTa3/JIp, AOJEKAdIP U UKOCASIP. OCHOBaHUS [T KJIacCU(pHUKALINH. https://lesson.edu.ru/02.3/10
Pemate3amaun Ha 10Ka3aTEIILCTBO bu6nmoreka IJOK
MaTEeMaTUYECKHUX OTHOIICHUI U HaXO0XKICHUE https://lesson.edu.ru/02.3/10
Berrunciienne 351eMeHTOB MHOTOTPAHHUKOB:
60 R TeOMETPUUECKUX BEJTMUMH, IPUMEHSS N3BECTHBIC
pEOpa, TuaroHau, yriibl
METOABI NIPH PELICHUN MAaTEeMaTHYECKHUX 3a/1a4
MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.
[Tnomane 6OKOBOI MOBEPXHOCTH U TIOJTHOM Brruncnarsninomany noBepxXHocTen bubmuoreka LIOK
61 MTOBEPXHOCTH MPSMOU MPHU3MBI, TLIOMIA/Ib MHOTOI'PaHHUKOB (IIpu3Ma, HUpaMuza), https://lesson.edu.ru/02.3/10
OCHOBaHUi1, TeopeMa 0 OOKOBOW TTOBEPXHOCTH TreOMETPHUYECKHX TEJN C MPUMEHEHHEM (OpMYII.
MPSIMO IPU3MBL.
. Brruucnsarbmionmany moBEpXHOCTEN Bu6nmoreka IJOK
Teopema o mionaagu 60KOBOH TOBEPXHOCTH
62 N MHOTOTPaHHUKOB (TIpU3Ma, MUpamMuia), https://lesson.edu.ru/02.3/10
IPSAMON PU3MBI.
TreOMETPHUYECKHX TeJN C MPUMEHEHHEM (OpMYII.
PemaTts3anaun Ha 10Ka3aTEIbCTBO Bubnuoreka [IOK
MaTeMaTHYECKUX OTHOIIEHUH ¥ HaXOXKIEHUE https://lesson.edu.ru/02.3/10
[IpumeHeHne TeopeMbl O IUIOIAAN
. . reOMETPHUYECKHUX BEJTMUYMH, IPUMEHSSI H3BECTHBIE
63 OOKOBOH MOBEPXHOCTH MPSIMOM IPU3MBI K
METOABI IPH PELICHUH MAaTEeMAaTHYECKHUX 3a/1a4
pEIIeHHIO 3a/ad.
MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.
[Tnomane 60KOBOI MOBEPXHOCTH U . Bu6nmoreka IJOK
. BBIUUCIATHILIONIA N TOBEPXHOCTEH
ITOBEPXHOCTH NPAaBUIBHON UPAMHU/JIbI, TEOPEMA O https://lesson.edu.ru/02.3/10
64 . MHOTOTPaHHUKOB (IIpU3Ma, TUpaMua),
TUTOIIAIH YCEUEHHON MUPaMUJIBL.
TEOMETPHUECKHX TEN ¢ IPUMEHEHHEM (OPMYII.
65 Teopema o monagy 60KOBOH TOBEPXHOCTH BeraucasaTeionaan moBepXHOCTEN Bbubmuorexa LIOK

IIPaBUIBHOU MHPaMUIBIL.

MHOTOTPaHHUKOB (TIpU3Ma, MIpamMua),

https://lesson.edu.ru/02.3/10




TEOMETPHUYECKUX TEN C IPUMEHEHHEM (DOPMYIL.

66

67

68

69

Teopema o moniagu 60KOBOH TOBEPXHOCTH
MPaBUIILHON YCEUEHHON MUPaMUIBI.

CuMMeTpus B IPOCTPAHCTBE.

DJIEeMEHTBI CUMMETPHHU IIPAaBUIIbHBIX
MHOI'OI'PaHHUKOB.

CI/IMMeTpI/IH B IMMIPaBUJIbHOM MHOTI'OI'PAaHHUKE:
CUMMETPpHA apajuiejicnmuneia, CAMMETPHUA
MMpaBUJIIbHBIX IPHU3M, CHMMETPHUA HpaBHJIBHOﬁ
nmupamMuabl.

PemraTe3amaun Ha JOKA3aTEIbLCTBO
MaTeMaTHYEeCKUX OTHONICHUN U HAXOXKICHUE
TCOMETPHUYCCKUX BCIINYUH, IIPUMECHAA U3BECCTHERIC
MCTOJBI ITPU PCHICHUN MAaTCMATHYCCKHUX 3a1a4
TOBBIIIEHHOI'O U BBICOKOI'O YPOBHSA CJIOKHOCTH.

CB0OOOTHOOTIEPHPOBATH TIOHATHSIMH: CHMMETPHS B
MPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh
CUMMETPHH, IEHTP, OCh U TNIOCKOCTh CAMMETPUHN

¢buryps.
CB0OOIHOOTIEPUPOBATH MOHATUSIMH: CHMMETPHUS
B IIPOCTPAHCTBE, LICHTP, OCh U TIIOCKOCTh
CHMMETpPHH, LIEHTP, OCh U INIOCKOCTD
CUMMETpPUHN (UTYPEIL.

CB00O0IHOOIIEPHPOBATE MOHATUSIMH: CUMMETPHUS
B IIPOCTPAHCTBE, LIEHTP, OCh U IIIOCKOCTh
CUMMETPUH, LEHTP, OCh U IIIOCKOCTh
CUMMETPUHU (PUTYPBHI.

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

Bu6nuoreka IJOK
https://lesson.edu.ru/02.3/10

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10

70

HeHTpaJ]LHaH " O0CCBasd CUMMCTpPHUA.

PemaTL3az[aqn Ha J0Ka3aTciabCTBO
MaTeMaTUYEeCKUX OTHOIICHUIN U HaXOXICHHUC
Tr€OMCTPUUCCKUX BECIIMYNH, IPUMCHAA
H3BECTHBIC MCTOALI ITPU PEHICHUN
MaATEMAaTHYCCKHUX 3a/1a4 ITOBBIINICHHOT'O
BBICOKOI'O YPOBHA CJIOXKHOCTH.

bubmoreka IIOK
https://lesson.edu.ru/02.3/10

71

3epKaibHasi CHMMETPHS U TPeoOpa3oBaHue
moo0us.

PemraTtp3amaun Ha J0Ka3aTeILCTBO
MaTeMaTUYCCKUX OTHOIICHUI U HAXO0XKICHUE
TEOMETPUUECKUX BETHMYNH, TIPUMEHSISI
W3BECTHBIC METO/IbI IPU PEIICHUN
MaTEeMaTUYECKHX 3a/a4 ITOBBIILIEHHOI'O 1

bubmuoreka LIOK
https://lesson.edu.ru/02.3/10




BBICOKOI'O YPOBHS CJIOKHOCTH.

MIPUMEHATH NOTyYeHHbBIE 3HAHUS Ha TIPAKTHKE:
CpPaBHMBATDH W aHATTM3NPOBATH peabHbIE
CUTYaIluH, IPUMECHSATh U3yUYCHHBIC TIOHSATHUS B
MIPOLIECCEe MOMCKA PEIICHNST MAaTEeMaTHIEeCKH
chopMyIUPOBAHHOW TIPOOJIEMBI, MOJCITUPOBAThH

bu6nmoreka IJOK
https://lesson.edu.ru/02.3/10

7 KourpoabHas paota no reme peanbHbIe CUTYallUH Ha S3bIKe TCOMETPHH, KoHTpobHAast
«MHOTOrpaHHUKID) FICCIIEZIOBATh TOCTPOCHHBIE MOJICITH C paGora.
UCIOJIb30BAHUEM F€OMETPHUECKUX MOHATHH 1
TEopeM, ammnapara anredpsl, pemarh
NPAKTUYECKHUE 3a]1a4H, CBA3AHHBIE C
HaXOXEHUEM F€OMETPHIECKUX BETHINH;
ITonsTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU CB000THOOTIEPHPOBATH MTOHSATHSIMH, Bubmuorexa LJOK
7 BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI  COOTBETCTBYIOLIMMH BEKTOPAaM U KOOPAWHATAM B https://lesson.edu.ru/02.3/10
KOJUIMHEAPHBIE, COHATIPABIICHHBIE U IPOCTPAHCTBE.
[POTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBL.
CBO0OOTHOOTIEPUPOBATH MMOHATHIMH, Bubnuoreka [IOK
74 KosrHeapHbie BEKTOPBI B IPOCTPAHCTBE. COOTBETCTBYIOIIMMH BEKTOPaM U KOOPAUHATAM B https://lesson.edu.ru/02.3/10
[POCTPAHCTEE.
CBO0OOTHOOTIEPUPOBATh MMOHATHIMH, Bubnuoreka [IOK
75 ITpOTHBOIOIOKHBIE BEKTOPEL. COOTBETCTBYIOLIMMH BEKTOpaM M KOOPJMHATAaM B https://lesson.edu.ru/02.3/10
[POCTPAHCTEE.
[IpumenaThIIpOCTEIIINE TPOTPaMMHBIE Bubmuoreka [JOK
[prMeHeHre IePeMECTHTENBHOTO U
CpEICTBA U DJIEKTPOHHO-KOMMYHHKAI[HOHHbIE https://lesson.edu.ru/02.3/10
76 COYETATEILHOTO 3aKOHA MPH CIIOKEHUH U
CHCTEMBI [P PELICHUH CTEPEOMETPHIECKUX
BBIYMTAHUU BEKTOPOB.
3a1ad.
[IpumenaTeIIpoCTEiiIINe MPOrpaMMHBIE Bbubmoreka [JOK
CpEICTBA U DJICKTPOHHO-KOMMYHHKAI[HOHHbIC https://lesson.edu.ru/02.3/10
77 PaBeHCTBO BEKTOPOB.

CUCTCMBI IIPpU PCHICHUU CTCPCOMETPUICCKUX
3a1a4.




JleiicTBUA ¢ BEKTOpaMU: CIIOKEHUE U BBHIYUTAHUE

BLIHOHHHTLHeﬁCTBHH Haa BEKTOpaMH.

bu6nmoreka IJOK

78 BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, https://lesson.edu.ru/02.3/10
YMHOXCHHE BEKTOpa Ha YUCIIO.
o BrInonHATE A€MCTBUS Hal BEKTOPAMHU. bubmuoreka LIOK
79 CBo¥iCTBa CIIOKEHUS BEKTOPOB.
https://lesson.edu.ru/02.3/10
BrInonHATE A€MCTBUS Hal BEKTOPAMHU. bubmuoreka LIOK
80 IIpaBusio TpeyroipHUKa U MapaieaorpaMmma.
https://lesson.edu.ru/02.3/10
Pemate 3amaun Ha 10Ka3aTEIbLCTBO bu6mmoreka IJOK
MaTeMaTUYECKUX OTHOIICHUH U HAXO0XKICHHUE https://lesson.edu.ru/02.3/10
81 Pa3HocTh BEKTOPOB. T€OMETPUYECKUX BEIUYMH, IPUMEHSISI U3BECTHBIE
METO/IbI ITPH PEIICHUN MaTeMaTHUSCKUX 3a]1a4
MTOBBIIIIEHHOTO ¥ BRICOKOT'O YPOBHS CIIO)KHOCTH.
PemraTs 3amaun Ha JOKa3aTCIbCTBO Bu6nmoreka IJOK
MaTeMaTHYECKUX OTHOIIEHUH ¥ HaXOXIEHHE https://lesson.edu.ru/02.3/10
CyMMa HECKOJIBKUX BEKTOPOB.
82 TreOMETPUYCCKUX BEIIMYUH, TPUMEHSIS U3BECTHBIC
IIpaBuI0 MHOTOYTONIBHUKA.
METOIbI TIPH PEIICHUN MaTeMaTHIECKAX 3a1ad
MTOBBIIIICHHOT'O ¥ BRICOKOT'O YPOBHS CJIOKHOCTH.
PemaTts3amaun Ha 10Ka3aTENIbCTBO Bubnuoreka [IOK
MaTeMaTUYECKUX OTHOIICHUI U HaXO0XKICHUE https://lesson.edu.ru/02.3/10
[IpuMeHeHue mpaBuIl TPEYTOJIbHUKA,
TEOMETPHUYECKUX BEJIMYNH, IPUMEHSS N3BECTHBIC
83 napasuresorpaMMa ¥ MHOTOYTOJIbHHUKA TTPH
METO/IbI TP PEIICHUN MaTeMaTHUSCKUX 3a]1a4
pelieHuu 3a1ad.
MTOBBIIIIEHHOTO ¥ BRICOKOT'O YPOBHSI CIIOXKHOCTH.
N . Bubnuoreka [IOK
84 CBoiicTBa YMHOXEHHS BEKTOpa HA YHCIIO BreImonHATh IeHCTBYS HaJl BEKTOPaMH.
https://lesson.edu.ru/02.3/10
W3Biekark, mpeoOpa3oBhIBATE U Bubmoreka [JOK
HWHTEPIIPETUPOBATH HHPOPMAIIHIO O https://lesson.edu.ru/02.3/10
85 [TonsiTHE KOMIUIaHAPHBIE BEKTOPBI.
MIPOCTPAHCTBEHHBIX TEOMETPUUIECKUX (PUTYPAX,
MIPEACTABICHHYIO HA YePTEXaX U PUCYHKAX.
W3Biekark, mpeoOpa3oBhIBATh U Bbubmoreka [JOK
86 [Ipu3Hak KOMITTaHAPHOCTH TPEX BEKTOPOB. WHTEPIIPETUPOBATH HHPOPMAIIHIO O https://lesson.edu.ru/02.3/10

MIPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpaXx,




MPEACTAaBJICHHYIO Ha YEPTEKaX U pPUCYHKAX.

W3Biexats, npeoOpa3oBbIBATE U
HHTEPIPETUPOBATH HHPOPMALHIO O

bu6mmoreka IJOK
https://lesson.edu.ru/02.3/10

87 [pasuyo napamnenenumena. POCTPAHCTBEHHBIX TEOMETPHUECCKUX (DUTYpaX,
NPEACTaBICHHYIO Ha YepPTeXax U PUCYHKaX.
W3Bekats, mpeoOpa3oBhIBATh U bubmmoreka [JOK
TeopeMma 0 PasIoKeHNN BEKTOPA 10 TPEM MHTEPIPETHPOBATE HHPOPMALHIO O https://lesson.edu.ru/02.3/10
88 HEKOMILTAHAPHBIM BEKTOPAM. IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX GUrypax,
MPECTAaBICHHYIO Ha YepTeXax v PUCYHKaX.
W3Brnekartp, mpeoOpa3oBLIBATE U Bubmuorexa [JOK
TIpSIMOYTOJIbHAS CHCTEMa KOOPMHAT B MHTEPIIPETHPOBATE HHPOPMALHIO O https://lesson.edu.ru/02.3/10
89 npoctpancTBe. Koopaunartel BekTopa. [IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PHUTypax,
NPEICTABICHHYIO Ha YepTeXax U PUCYHKaX.
CBs13p MEXy KOOpJMHATAMHU BEKTOpa U BhINONHATH 1EHCTBHS HAJl BEKTOPaMH. Bubmuorexa [JOK
20 KOOpJMHATAMH TOYEK. https://lesson.edu.ru/02.3/10
91 TpocTeiiiiie 3a1a4H ¢ BEKTOPaMH. BrinonHTh 1eWCTBUS HaJl BEKTOpaMHu. Bu6nuoreka IJOK
https://lesson.edu.ru/02.3/10
Pemate 3amadm Ha TOKA3aTEIHLCTBO Bubnuoreka [IOK
MaTeMaTHYECKUX OTHOIICHUH 1 HaXO0XIEHUE https://lesson.edu.ru/02.3/10
92 Koopamnatsi cepenuHbr 0Tpeska 1 PACCTOSHAE  regyveTpuueckiX BEMUMH, IPUMEHssS H3BECTHBIE
MEXNy NByMs TOYKAMH. METO/IbI TIPH PEIIEHUN MaTeMaTHIECKUX 3a/1a4
MOBBIILIEHHOTO 1 BBICOKOT'O YPOBHS CJIOKHOCTH.
Pemate 3amadm Ha TOKA3aTEILCTBO Bubnuoreka [IOK
MaTeMaTHYECKUX OTHOIIEHUH 1 HaX0XKIEHNE https://lesson.edu.ru/02.3/10
93 VpasHenuii cepbi. TEOMETPHUUECKUX BEITUUNH, IPUMEHSIST U3BECTHBIC
METOABI PH PELICHUN MAaTEeMaTHYECKHUX 3a/1a4
MOBBIILIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH.
Pemate 3amaun Ha JOKa3aTENbCTBO Bbubnuroreka [IOK
94 Yrom Mexay BEKTOpamH. MaTeMaTHYeCKUX OTHOIIECHUH U HaXOXKACHUE https://lesson.edu.ru/02.3/10

TCOMETPHUYCCKUX BCIIMYUH, IPUMECHAA U3BECTHERIC




CxaJsipHOE MPOM3BEJICHUE BEKTOPOB.

MCTOIBI ITPU PEHICHUN MAaTEMATHYCCKUX 3a1a4
TOBBIIIEHHOI'O U BBICOKOI'O YPOBHSA CIIOKHOCTH.

Brinonssars I[eﬁCTBHSI Haa BEKTOpaMu.

bubmuoreka LIOK

95 https://lesson.edu.ru/02.3/10
Briuncnenue yriia Mexay BEKTOpaMu B BrInonaHATE AeCTBUS Hal BEKTOPaMU. bubmmorexa [IOK
% HPOCTPAHCTBE. https://lesson.edu.ru/02.3/10
W3Biekarp, mpeoOpa3oBLIBATE U Bubnmuorexa LJOK
Beruuncienue yriioB MKy MPAMBIMA U HHTEPIPETHPOBATH HHPOPMAIIUIO O https://lesson.edu.ru/02.3/10
o7 TUTOCKOCTSIMHL. MIPOCTPAHCTBEHHBIX TEOMETPUUIECKUX (PUTYPAX,
MPECTAaBICHHYIO Ha YepTeXax H PUCYHKaX.
PemaTs3anaun Ha T0OKa3aTeIbCTBO bubnuoreka [IOK
MaTeMaTUYECKHUX OTHOIIEHUI U HaXOXKIECHUE https://lesson.edu.ru/02.3/10
TrCOMETPUYCCKUX BEITUYUH, TPUMEHSS
98 VYpaBHEHHE TUIOCKOCTH.
M3BECTHBIC METO/IBI TIPH PELICHIH
MaTeMaTHYeCKUX 337249 TTOBHIIIEHHOTO U
BBICOKOTO YPOBHSI CJIOXKHOCTH.
PemaTts3anaun Ha 10Ka3aTEIbCTBO Bubnuoreka [IOK
MaTeMaTUYECKUX OTHOIIEHUI U HaXOXKIEHUE https://lesson.edu.ru/02.3/10
[TpumMeHeHue ypaBHEHHUS TIOCKOCTH K PEIICHHIO
99 TEOMETPUYECKUX BEIMYNH, IPUMEHSISI H3BECTHEIE
Jafat. METO/IbI TP PEIICHUN MaTeMaTHUSCKUX 3a]1a4
MTOBBIIIIEHHOTO ¥ BRICOKOT'O YPOBHSI CIIOXKHOCTH.
[IpuMeHSATHIIONYYEHHBIC 3HAHUSI HA IPAKTUKE: Bbubnuoreka LIOK
CPAaBHMBATH U AHAJIU3UPOBATH PEAJIbHBIC https://lesson.edu.ru/02.3/10
CUTYaIluH, IPUMEHATh U3yUYeHHbIC TIOHATHUS B
mpolecce MOUCKa PEHICHUs] MaTeMaTHYECKH
100 Koutpoannasi padora no treme «BekTopbh» chopMyJIUPOBAHHON TIPOOJIEMBI, MOJICITUPOBAThH KO];;I;(:;:HM

PCAIBbHBIC CUTYAallU Ha A3BIKE TCOMCTPUU,
HCCJIICA0BATh ITOCTPOCHHBIEC MOJICJIN C
HUCMOJIB30BAHUEM I'COMCTPHUICCKUX IIOHATUN B
TCOpPEM, alrapara aJ'IFC6pBI, peuiaTtb




101

102

O060011IeHNE ¥ CUCTEMATH3ALMs 3HAHUI O TEME
«[IpsiMBIE U TUIOCKOCTH B IPOCTPAHCTBE.»

O00011IeHIE U CUCTEMATU3AlMs 3HAHUM 10 TEME
«MHOrorpaHHUKN»

IMPAKTHUYECKUE 3a1a4U, CBA3aHHBIC C
HaXO0XICHUEM I'€COMETPUICCKUX BECIIUMYHH.

IIpumensThIpOCTEHIIINE TPOIPAMMHBIE CPEICTBA
U 3JIEKTPOHHO-KOMMYHHUKAITUOHHBIC CUCTEMBI ITPU
PEIIeHN CTepeOMETPUIECKIX 3aad.

[IpUMEHSITBIONYyYCHHBIC 3HAHHS Ha TIPAKTHKE:
CPaBHHUBATh U aHAIN3UPOBATH PEATbHBIC
CUTYyallUH, TPUMEHSTh U3yUCHHBIC TIOHSITHS B
IpoIecce MOKUCKA PEIICHHS MATeMaTHIECKH
chopMyJIUPOBAHHON TIPOOJIEMBI, MOJCITUPOBAThH
peasbHbIC CUTYAIlUH Ha S3bIKE TCOMETPHH,
UCCIIEI0BATh MOCTPOCHHBIC MOJICIH C
HCIOJIb30BAHUEM I'COMETPHUICCKUX HOHATHH U
TEOpeM, arrapara ajareOpsl, perarh
MPaKTHYECKUE 3a/1aUH, CBA3aHHBIC C
HAaX0XICHUEM T€OMETPHICCKUX BETHIHH.

MNOYPOYHOE TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC

bu6mmoreka IJOK
https://lesson.edu.ru/02.3/10

bu6mmoreka IJOK
https://lesson.edu.ru/02.3/10

Ne
n/n

HaumeHnoBaHnue pa3nena. Tema ypoka

l'[.nalmpyeMble NPEAMETHBIC PE3YJIbTATHI

Buani
KOHTPOJIf

DJIeKTPOHHbIE N (POBbIE
oOpa3oBaTeibHbIe pecypchbl




TlonsaTus: UUIUHAPUYECKAS TOBEPXHOCTH,
KOHUYECKast IOBEPXHOCTH, chepraeckast
MOBEPXHOCTH, 00pa3yIoIIue MOBEPXHOCTEMH.

Tena BpateHus: MUIUHIP, KOHYC, YCEYEHHBIH
KOHYC, cdepa, map.

CB0OOTHOOTIEPUPOBATEH TOHATHSIMH, CBSI3aHHBIMH
¢ MWIMHAPHICCKOHN, KOHMIECKOH U chepraecKoit
MOBEPXHOCTSMH, OOBACHATH CITOCOOBI TIOTYUYCHHS.

OnepupoBath MOHITHIMU, CBA3AHHBIMU C
TEJaMH BpaIlEHUS: IIHITUHAPOM, KOHYCOM,
chepoit u mapom

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

[TonsiTe nunuHIpa.

OnepupoBaTh TOHSATHAMHU, CBSI3aHHBIMHE C TEJIAMHU
BpaIllEHUs: IIIITHHAPOM, KOHYCOM, cepoil u
mapom

https://resh.edu.ru/subject/17/11/

IlonsiTHE KOHYCA U YCEYEHHOI'O KOHYCa.

[MousiTre cdepsl u mapa.

OrnepupoBath MOHATHSIMU, CBI3aHHBIMU C TEIAMHU
BpalllCHUs: IIMINHAPOM, KOHYCOM, Cepoil u
mapom

OnepupoBath MOHATUSIMH, CBSI3aHHBIMU C TEJIAMH
BpalLIeHUs: IUIMHAPOM, KOHYCOM, cepoit u
1apoM

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

Pemenne 3aga4d 110 TeMe «]_[I/IJ'II/IHILp»

[MpumensTh TeomMeTprdeckue GakThl s
pEILICHHs CTEPEOMETPUUYECCKUX 3a]1ad,
MPETOIaralonX HECKOIBKO [IaroB PeIeHUs,
€CITH yCJIOBHS TIPUMEHEHUS 3a/1aHbI B SIBHOH U
HEesIBHOU (popme.

https://resh.edu.ru/subject/17/11/

Pewenue 3anay no teme «Konyc»

Pemenne 3amaa4 mo teme «Cdepa u map»

[MpumensTh TeomMeTprudeckue GakThl s
pEIICHHs CTEPEOMETPUUECKIX 3a/1ad,
MPEIIONAraloNiX HECKOIBKO IIar0B PEIICHHS,
€CJIM YCIIOBYSI TPUMEHEHUS 3a/1aHbl B SBHOW U
HEesIBHOU (opme.

Pacnio3naBaTpTena BpamieHus (MUINHIP, KOHYC,
cdepa u map) 1 00bSICHATH CIIOCOOBI MOJTYyUEHUS
TEJI BpalleHusl.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




BsanmMHoe pacnionokeHue cdepsl U MI0CKOCTH,
KacaTeJbHas INIOCKOCTh K cepe.

KnaccudunmpoBaTbB3aMHOE PACTIONOKEHUE
chepsl 1 MITOCKOCTH.

https://resh.edu.ru/subject/17/11/

10

KacarenbHas miockocTb K cdepe.

[IpumensaTh reomeTprudeckre (HaKkThl s
pEIICHUS CTEPEOMETPUUYCCKUX 33]1aY,
MPEIONIAraloNINX HECKOIBKO IAr0B PEIICHHS,
€CJIM YCIIOBUS IPUMEHEHUS 3a]IaHbl B SBHOW U
HessBHOU (hopme.

https://resh.edu.ru/subject/17/11/

11

12

13

14

15

Teopema o kacaTembHON TUIOCKOCTH K cdepe.

W300pakeHne e BpalieHns1 Ha INIOCKOCTH.

VYTIBI U OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTBIO.

VYIuibl ¢ BEpIIMHAMU BHYTPH U BHE KpyTa.

B3aumuoe pacrnionoxenue chepbl U MPSIMOHU.

[TpumensTe reomMeTprudeckue GakThl s
pELICHHS CTEPEOMETPUUYECCKUX 3a]1ad,
MPEIONaraloIfX HECKOJIBKO IIaroB PeIleHHs,
€CITH yCJIOBHS TIPHMEHEHUS 3a/1aHbI B IBHOH U
HEesBHOU (opme.

[TpumensTe reomMeTprudeckue GakThl A5
pELICHHS CTEPEOMETPUUYECCKUX 3a]1ad,
MPEIONaraloIfX HECKOJIBKO IIaroB PeIleHHS,
€CJIM YCIIOBHS IPUMEHEHUS 3aJ1aHbl B SIBHOW U
HEesIBHOU (opme.

ITpumeHsTh TeoMeTprYecKUe (HaKThl s
pEIICHHS CTEPEOMETPHUECKIX 3a/1ad,
MPEIIONAraloNiX HECKOIBKO IIIar0B PEIICHHS,
€CJIK yCJIOBUS NTPUMCHCHUA 3a/IaHbI B SIBHOU U
HEsBHOU (opme.

ITpuMeHsTh TeoMeTprYecKUe (HaKThl s
peIICHHS CTEPEOMETPUUCCKUX 33/1ad,
MPEIIONAraloiX HECKOIBKO IIar0B PEIIEHIS,
€CIIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU U
HEsBHOU (opme.

HpI/IMCHSITL TCOMCTPUYICCKUC (baKTI)I JJIsL
peliCHuA CTCPEOMECTPUICCKUX 3a/1aY,

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




MPEIONIAraloNINX HECKOIBKO IIarOB PEIICHHS,
€CJIM YCIIOBUSI IPUMEHEHUS 3a]IaHbl B SBHOW U
HessBHOU (hopme.

16

Cdepa, BrrcanHas B MIITHHIPHIECKYIO
MTOBEPXHOCTb.

CB00OOTHOOTIEPUPOBATE MMOHATUSIMH, CBSI3aHHBIMU
¢ KOMOHHAIMSAMHE TEJT BPAIICHHUS U
MHOTOTPAaHHHUKOB: MHOTOTPaHHHK, BIIUCAHHBIH B
c(hepy U onmucaHHbIN 0K0JI0 cepsl, chepa,
BITMCAHHAS B MHOTOIPAHHHUK HJIH TEJIO BPAIIICHHS.

https://resh.edu.ru/subject/17/11/

17

18

19

20

Cdepa, BucaHHasi B KOHUYECKYIO TOBEPXHOCTD.

Pa3BépTka nuunmHIpa u KoHyca.

Cummerpus cdepsl U mapa.

OO0OBéM.

CB00OOIHO OIEpUPOBATH NOHSITHSIMH,
CBsA3aHHBIMU C KOM6I/IHaHI/I$IMI/I TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB: MHOI'OI'paHHUK, BITMCAHHBIN B

cdepy U onucaHHbII 0KOJIO cdepsl, chepa,
BIIMCAHHAS B MHOTOTPAHHHK WJIH TEJIO BpPAICHHS

CBOOOZHO ONEPUPOBATH TIOHATHIMH,
CBsA3aHHBIMHU C KOM6I/IHaHI/I$IMI/I TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB: MHOI'OI'paHHUK, BIIMCAaHHLIN B

chepy U onucaHHbIH 0K0JI0 chepsl, chepa,
BIIMCaHHasg B MHOTOT'PaHHUK WJIM TCJIO BPpAIICHUA

CBO0OOIHO OIEPUPOBATH MOHATHSIMH,
CBSI3aHHBIMH C KOMOHHAIMSAMHE TeJT BPALIEHHUS U
MHOI'OI'paHHUKOB: MHOI'OI'paHHHUK, BIIMCAHHEBII B

cepy U onucaHHbIN 0K0JI0 chepsl, chepa,
BIIMCaHHasg B MHOTOT'PaHHUK WJIM TCJIO BPpAIICHUA

BrruncisaTh BEIMUUHEL 3J1EMEHTOB
MHOT'OI'PaHHUKOB 1 TECJI BpalllCHUA, 00BLEMEI 1
mIomaaun HOBCpXHOCTCﬁ MHOTOTPaHHUKOB U TCJI
BpalcHus, rcOMCTPUICCKUX TCJI C IPUMCHCHUEM

dhopmyi.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

21

OcHOBHBIE CBOIiCTBA 00BEMOB TEII.

BEIYHCIATS, BEIUYMHEI DJIEMCHTOB

https://resh.edu.ru/subject/17/11/




MHOTOTPAHHUKOB U T€Jl BPAIIeHUs, 00bEMBI H
TUTOIIATA TIOBEPXHOCTEH MHOTOTPAaHHHUKOB U Tell
BpalIeHHUs, TEOMETPHYECKUX TN C IPUMEHEHHEM

tdhopmy.

22

Teopema 06 00bEMeE PSMOYTONBHOTO
napasulelieuIe/ia u CIeCTBU U3 Hek.

BEIUKCIATE BEIUYMHEI JIEMCHTOB
MHOT'OI'PaHHUKOB U TCJI BpalllCHUA, 00BEMBI U
IIomaau HOBerHOCTef/‘I MHOT'OTPaHHHUKOB 1 T€JI
Bpal€Hus, rCOMCTPUUCCKUX TCJI C IPUMEHCHHUEM

bopmy.

https://resh.edu.ru/subject/17/11/

23

24

25

26

27

O0BEM TIPSIMOI ¥ HAKJIOHHOW TTPHU3MBI,
OWIMHApa, TUpaMUIbI U KOHYCa.

O0BeM MpsIMOi TPU3MBI.

O06BeM IIHHIpA.

OOBbeM HAKIIOHHOM MPU3MBIL.

O0beM paMuIbL.

BhIunciaarh BeIMYMHEI 3JIEMECHTOB
MHOTOTPaHHUKOB U TEJI BpaIlICHUs, 00bEMBI U
TJIOIIAU TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpallIeHHUs1, TEOMETPHYECKUX TN C IPUMEHEHHEM

dhopmy.

BhIunciaarh BeIMYMHEI 3JIEMECHTOB
MHOTOTPaHHUKOB U TEJI BpaIlICHUs, 00bEMBI U
TIJIOMIAU TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpAIIEHUS, TCOMETPUUECKUX TEJI C TPUMEHECHHEM

dhopmy.

BeIynciaare BeIMYHMHBI JJIEMEHTOB
MHOTOTPaHHUKOB U TEJI BPaIlICHUS, 00bEMBI U
TIJIOMIAU TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpAIIEHUS, TCOMETPUUECKHX TEJ C TPUMEHECHHEM

dhopmyi.

Bbrunciaars BeIMYMHEI 2JIEMEHTOB
MHOTOTPaHHUKOB U T€Jl BpaIlleHUs, 00bEMBI H
IJTIOIaAN TTIOBEPXHOCTEN MHOTOIPAHHUKOB U Tl
BpallleHUs, TEOMETPUUECKHUX TeJI C IPUMEHEHUEM

dhopmyi.

Bbruuciaars BeIMYMHEI 2JIEMEHTOB

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




MHOTOTPAHHUKOB U T€Jl BPAIIeHUs, 00bEMBI H
TUTOIIATA TIOBEPXHOCTEH MHOTOTPAaHHHUKOB U Tell
BpalIeHHUs, TEOMETPHYECKUX TN C IPUMEHEHHEM

tdhopmy.

BEIUKCIATE BEIUYMHEI JIEMCHTOB
MHOT'OI'PaHHUKOB U TCJI BpalllCHUA, 00BEMBI U
IIomaau HOBerHOCTei/‘I MHOT'OTPaHHHUKOB 1 T€JI

https://resh.edu.ru/subject/17/11/

28 O0nem koHyca.
BpAIICHUS, TCOMETPHUSCKHX TEJNI C IPUMCHECHHEM
bopmy.
BEIYHCHAATE, BEIWYHHBI DJIEMEHTOB https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKOB U TEJI BpaIlICHUs, 00bEMBI U
29 Boraucienne 06beMoB Tel ¢ NOMOIIbIO IUIOIIA/ M TOBEPXHOCTEW MHOTOIPAHHUKOB M TEJI
ONPCACICHHOIrO HHTErpaja. BpallIeHHUs1, TEOMETPHYECKUX TN C IPUMEHEHHEM
dhopmy.
BoruncnsaTh COOTHOMIEHUS! MEKIY TUIOIIAISIMHU https://resh.edu.ru/subject/17/11/
[Ipumenenne ¢popmyn oObeMa K PEIICHHUIO . .
30 MOBEPXHOCTEH M 00BEMaMHK TTOTOOHBIX TEJI.
3a1ad4.
OGBEM 1Iapa U IAPOBOTO CErMEHTA. BrIuuCHATE COOTHOUIEHUS MEXY IIIOMIAIAMU https://resh.edu.ru/subject/17/11/
31 MTOBEPXHOCTEH 1 00BEMaMK TTOTOOHBIX TETI.
BeYHcnsTe COOTHOILIEHHS MEXY MIIOMAaAIMU https://resh.edu.ru/subject/17/11/
32 Obmem mapa. MOBEPXHOCTEN U 00BEMAaMH TTOJOOHBIX TEIT.
OGbeM LIAPOBOrO CeIMEHTa, IIAPOBOTO CIIOS 1 BrIuuciiITh COOTHOLIEHUS MEXY IIOIMIAIAMU https://resh.edu.ru/subject/17/11/
$
33 IIapOBOTO CEKTOpa MTOBEPXHOCTEHN 1 00BEMaMK TTOTOOHBIX TETI.
KoMOHHALMH TeJl BPALEHHS 1 BeI4uCIATE COOTHOIIEHMS MEXKIY IIIOIIAIMHA https://resh.edu.ru/subject/17/11/
34 MHOTOIPaHHHKOB MTOBEPXHOCTEHN 1 00BEMaMK TTOTOOHBIX TETI.
[Ipu3Ma, BIMCAHHAS B LAIMH/P, OIMCAHHAS BrIuucisaTh COOTHOLIEHUS MEXTY IIIOMIAIIMU https://resh.edu.ru/subject/17/11/
35 9 b

OKOJIO ITHJIHHIIPA.

MTOBEPXHOCTEHN 1 00BEMaMK TTOTOOHBIX TEII.




BeryrcnsaTs COOTHOIIEHHS MEXKIY TIOMAIIMA

https://resh.edu.ru/subject/17/11/

36 ITepeceuenue chepsl U mapa ¢ MIOCKOCTHIO. TIOBEPXHOCTE(! M 00BEMaMH MOI0GHBIX TeJl.
BpruncisaTe COOTHOLIEHUS MEXAY MIOIIAASIMUA https://resh.edu.ru/subject/17/11/
37 Kacanue mapa u cepbl n10ckocThio. MOBEPXHOCTEH U 00BEMAaMHE TOJOOHBIX TEIl.
IIoHsATHE MHOTOIpaHHUKA, OUCAHHOTO OKOJIO BpIUuCHATE COOTHOUIEHUS MEXTY IIOIIAIIMHU https://resh.edu.ru/subject/17/11/
38 cdepsl, chepbl, BIMCAHHONH B MHOTOIMPAHHUK HIJIH HOBEPXHOCTEN M 00BEMAaMH ITOJOOHBIX TEII.
TEJIO BpalICHUS.
Il1owmas MOBEPXHOCTH LIIMHAPA, KOHyca BeryucnaTe COOTHOIIEHMS MEXKIY IIIOIIAIAMU https://resh.edu.ru/subject/17/11/
2 2
39 rTomas cepsr u eé Hacteii MOBEPXHOCTEH U 00BEMAaMU MOTOOHBIX TEII.
BrIuuCHATE COOTHOLIEHUS MEXY MIIOMIAIIMHU https://resh.edu.ru/subject/17/11/
40 [Tnomans noBepXHOCTH WHH/PA. MOBEPXHOCTEN U 00BEMAMH MTOIOOHBIX TEIL.
BoruncnsaTe COOTHOLIEHHS MEXY MIIOMAaAIMU https://resh.edu.ru/subject/17/11/
41 [Inomans noBepxXHOCTH KOHyca. MOBEPXHOCTEH U 00BEMAaMHE TTOJOOHBIX TEIT.
BrIUuCHATE COOTHOLIEHUS MEXTY IIIOIIAIIMHU https://resh.edu.ru/subject/17/11/
42 Ilnouap MoBEpXHOCTH CHEPBI U €€ JacTeil. HOBEPXHOCTEN U 00BEMAMH MTO0OHBIX TEIL.
BeIYHcnsaTe COOTHOLIEHHS MEXIY MIIOMAaAIMU https://resh.edu.ru/subject/17/11/
43 Tloso6ue B mpocTpancTse MOBEPXHOCTEN U 00BEMAMH TTOJOOHBIX TEIT.
OTHoLICHHE 0GBEMOB, TLIOIALEH IOBEPXHOCTEH BrIuuciiATE COOTHOLIEHUS MEXTY IIOMIAIAMU https://resh.edu.ru/subject/17/11/
b
44 TOMTOGHBIX (BHTyD MOBEPXHOCTEH U 00BEMAMU MOTOOHBIX TEII.
[MpumensTh TeomMeTprudeckue GakThl s https://resh.edu.ru/subject/17/11/
pEIIeHUs] CTEPEOMETPUUECKUX 3a]1ad,
45 IIpeoOpaszoBanue Moa00Ms, TOMOTETHS. MpEeJIoJaraloluuX HECKOJIBKO 11aroB PEICHUs,
€CJIM yCJIOBUSI IPUMEHEHUS 3aaHbl B SIBHOU U
HEsIBHOU (opme.
. BBIYUCIATE COOTHOILIECHUS MEXKAY TUIOLIAASIMU https://resh.edu.ru/subject/17/11/
[Ipumenenue Gpopmy miomaael IoBepXHOCTH . .
46 MTOBEPXHOCTEH U 00BEMaMU IOJOOHBIX TETI.

TCJI BpallICHUS K PCHICHUIO 3a/1a4.




Penrenne 3aga4 Ha INIOCKOCTH C MCITOJI30BaHUEM

[IpumensaTs reomeTprudeckre (HaKkThl s
pEIIeHns] CTEPEOMETPHUYECKUX 331,

https://resh.edu.ru/subject/17/11/

47 CTePEOMETPHUECKUX METOJIOB. MIPEIIIONAral0LINX HECKOJIBKO I1aroB PeIeHHs,
€CJIN YCJIOBHSI IPUMEHEHUS 3aJaHbl B SBHOW U
HEsIBHOU (opme.
[IpumensTe reomerprudeckue GaxThl Iis https://resh.edu.ru/subject/17/11/
pELICHNS CTEPEOMETPUYECKUX 3aad,
48 CrepeomeTputieckue 3anauu, CBA3aHHbIE C HPENONAraloIUX HECKOIBKO IIaroB PeIIeHus,
BBIYHCIICHHCM 00BEMOB LIMTHH/IPA, KOHYCA. €CJIH yCIIOBYSI IPUMEHEHNUS 33aHbI B SIBHOU 1
HEesBHOU (opme.
[TpumensTh reomMeTprudeckue GakThl s https://resh.edu.ru/subject/17/11/
CrepeoMeTpuyECKHE 3aJa4H, CBA3aHHBIE C penicnns CTEpeOMETPUICCKHUX 3a/ad,
49 BBIYHCIIEHUEM 0OBEMOB 1P, IAPOBOTO pE/IIOIAratoInX HECKOIBKO IIAroB peHICHHMA,
CErMeHTa H MApOBOr0 CEKTOPa €CJIM YCJIOBHSI IPUMEHEHUS 3aJaHbl B IBHOW U
HEesIBHOU (opme.
[TpumensTe reomMeTprudeckue GakThl s https://resh.edu.ru/subject/17/11/
pELICHHS CTEPEOMETPHUYECCKUX 3a]1ad,
n -
50 Tpuknannbie 3anaun no Teme "O6bEMBI 1 HPEJIIOJIATAIONINX HECKOJIBKO [IAr0B PEIIEHHUS,
N .
IJI0Ma 1 TIOBEPXHOCTEN TEI €CJIM YCJIOBUS NIPUMEHEHHUS 3a/1aHbl B IBHOU U
HEesIBHOU (popme.
N3BnekaTs, MHTEPIIPETUPOBATE U https://resh.edu.ru/subject/17/11/
ITpuxnagasie 3agayu o Teme "O0BEMBI T, peoOpa3oBbIBaTh HHYOPMALIUIO O
51 CBSI3aHHBIE ¢ 00BEMOM IIIapa U IUIOILAABIO MIPOCTPAHCTBEHHBIX T€OMETPHUUECKUX PHUrypax,
chepsl. MPEJICTABICHHYIO Ha YepTeXax v PUCYHKaX.
BBIYUCIATE COOTHOLIECHUS MEXKAY TUIOLIAASIMU https://resh.edu.ru/subject/17/11/
CoOTHONICHUS] MEXTY TUTOLIAJISIMH . .
52 N . MTOBEPXHOCTEH 1 00BEMaMK TTOTOOHBIX TEII.
MOBEPXHOCTEH M 00BEMAaMU MOTOOHBIX TEII.
53 ITocTpoenune ceueHuii MHOTOTPAaHHHUKOB U Tell CrtpouThcedeHus MHOTOTPaHHUKOB U Tell https://resh.edu.ru/subject/17/11/

BpaleHus: CCYCHUA NUIIMHAPA (napanﬂenLHo n

BpalieHus: CCYCHUA NUIIMHAPA (HapaJ'IJ'ICJ'IBHO u




HEPHIEHIUKYIISIPHO OCH), CEUCHUS KOHYCa
(mapasuienbHble OCHOBAHHIO U IPOXOASIIIE
yepes3 BEpILMHY), CEUSHUsI 11apa, METO/bI
MIOCTPOEHNUS CEYCHUI: METO]] CIE0B, METO.
BHYTpPEHHETO NMPOEKTUPOBAHNS, METO/ IIEpeHoca
CEKyLIEH MIOCKOCTH.

MEPIEHIUKYIISIPHO OCH), CEUYCHUS KOHYyCa
(mapasutenbHbIe OCHOBAHHIO U IIPOXOSIINE Yepe3
BEpILMHY), CEUECHUS 1Iapa.

54

MeTo/ibl TOCTPOCHUS CEYEHUMN: METO/T CIIEOB,
METO]I BHYTPEHHETO IPOSKTHPOBAHUS, METO]]
MepeHoca ceKyIen IIOCKOCTH.

CrpoutbceueHusi MHOTOI'PAaHHUKOB U TEJ
BpALIEHUS: CEYCHUS IUIMHAPA (IIapajiebHo U
MEePHEHINKYIISIPHO OCH), CEUYSHUSI KOHYyCa
(mapasuienbHBIE OCHOBAHHIO U IIPOXOSIIIE Yepe3
BEpILIMHY), CEUEHHS 1Iapa.

https://resh.edu.ru/subject/17/11/

55

MeTton cnenos.

Hcnonp30BaTbMETONBI TOCTPOCHHSI CEUCHU:
METO/I CIIEZIOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHMUS, METOJI IEPEHOCA CEKYIIIEH
TJIOCKOCTH.

https://resh.edu.ru/subject/17/11/

56

Meroa BHYTPEHHETO IPOEKTUPOBAHUS

Hcnonb30BaTh METObI MOCTPOCHUS CEUEHUIL:
METO/I CII€ZIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH
IUIOCKOCTH.

https://resh.edu.ru/subject/17/11/

57

58

59

Meron nepeHoca ceKyuieil IIOCKOCTH.

CeueHus HHHHH,I[pH‘ICCKOﬁ MMOBCPXHOCTH.

ITIocTpoeHue ceueHus HUWIMHIpA
(TmapamienbHO U MePIICHINKYIISIPHO OCH)

Hcnonp30BaTh METOJIBI IOCTPOCHUS CEUCHUI:
METO/I CJIeZIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYIIEH
TJIOCKOCTH.

Hcnonp30BaTh METOBI IOCTPOCHUS CEUCHUI:
METOJ CIIE0B, METO/I BHYTPEHHETO
MIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEH
IJIOCKOCTH.

Ucnonb3oBaTh METOBI MOCTPOCHUS CEUCHUI:
METOJ CIEA0B, METO/I BHYTPEHHETO
MIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




60

61

CeueHnst KOHUYECKOH TTOBEPXHOCTH.

[Toctpoenue ceuenus KoHyca (TapaienbHbIe
OCHOBAHUIO U MPOXOIAIINEC YePe3 BEPUINHY).

IIJIOCKOCTH.

Hcnonb3o0BaTh METO/IbI TOCTPOCHUS CEUEHUH:
METOJ CIIEAO0B, METO/I BHYTPEHHETO
MIPOEKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEH
IUIOCKOCTH.

Hcnonb30BaTh METO/IbI TOCTPOCHUS CEUEHUH:
METO/I CIIeZIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYIIEH
TJIOCKOCTH.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

62

ITocTpoeHue ceuenus mapa.

Hcnonb30BaTh METO/BI TOCTPOCHHUS CEYCHUH:
METO/I CJIE€ZI0B, METO/ BHyTPEHHET O
NPOEKTHPOBAHHMS, METOJI IIEPEHOCA CEKYILEeH
TUTOCKOCTH.

https://resh.edu.ru/subject/17/11/

63

64

CrepeoMeTpuiecKue 3a1auu, CBI3aHHBIE C
BBIYHMCIICHHEM 00BEMOB TEI U IJIOLIAeH
ITOBEPXHOCTEH Tell.

Kountpoabhasi pabora no reme
«Tena Bpamenus »

[MpumensiTereoMeTpuyeckue QPaxkThl 1Is
peLIeHNs CTePEOMETPUIECKHX 3a/1ad,
MPEATOIaralonX HEeCKOIBKO [IaroB PeIeHUs,
€CJIM YCIIOBHS IPUMEHEHUS 3aIaHbl B SBHOW U
HEesIBHOU (opme.

[IpuMeHSTEIONyYeHHBIE 3HAaHHUS HA TIPAKTHKE:
CpaBHMBAaTh, aHAJIM3UPOBATH U OLICHUBATH
PCAIBbHLIC CUTYyallu, IPUMCHATH NU3YYCHHBIC
HOHSTHS, TEOPEMBI, CBOMCTBA B IPOIIECCe
MOKCKA PElICHUS] MaTeMaTHYECKH
copMyHpoBaHHOH MPOOIIEMBI, MOAEINPOBATH
PCAIBHLIC CUTYallu Ha A3BIKE TCOMETPUU,
HCCIIEZI0OBATh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM T€OMETPUIECKUX MOHATHIA U
TEeopeM, amnrapara areOpbl, penaTh
MPaKTUYECKUE 3a]Ja4H, CBI3aHHBIE C
HaXO0XICHUEM I'€COMETPUICCKUX BECIIMYHH.

Koutpoabhas
pabora

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/




CBOOOMHO OTIEpUPOBATH MIOHATHEM BEKTOP B

https://resh.edu.ru/subject/17/11/

65 BekTopsl B IpoCTpaHCTBE. MIPOCTPAHCTBE.
66 0 BrinonasaTeonepanuy HajJ BEKTOPAMH. https://resh.edu.ru/subject/17/11/
repanuy HajJ BEeKTOPaMH.
67 BeKTOpHOE YMHOKEHHE BEKTOPOB BeimonHaTe oneparuu HaJl BEKTOpaMHu. https://resh.edu.ru/subject/17/11/
68 CBOIiCTBa BEKTOPHOTO yMHOKEHHS BrinosHATE onepanuu HaJ BEKTOPaMH. https://resh.edu.ru/subject/17/11/
60 [IpsimoyronpHas crucTeMa KOOpIUHAT B BrmonHATs oneparyuu Haj BEKTOpaMH. https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTRBE.
70 Koop/HHATHL BeKTOpa BrlnonHATh onepanuu HaJ BEKTOPaMHu. https://resh.edu.ru/subject/17/11/
Pemars reomerpuueckue 3aaun Ha BBIYHCICHUE https://resh.edu.ru/subject/17/11/
YTII0B MEXKIY IPSIMBIMU U TUIOCKOCTSIMU,
71 KOOpAMHATEI cepeIHHbl OTPE3Ka. BBIYHCIICHUE PACCTOSHUM OT TOYKH JO MIIOCKOCTH,
B IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia TIPH PEIICHHN.
Pemats reomeTrpuueckue 3aa4n Ha BBIYHCICHUE https://resh.edu.ru/subject/17/11/
YTII0B MKy IPSIMBIMU U TUIOCKOCTSIMU,
72 BbIuHCIIEHHE [UTHHBI BEKTOPA. BBIYHCIICHUE PACCTOSHHUMA OT TOYKH JO MIIOCKOCTH,
B II€JIOM, Ha IPUMEHEHNE BEKTOPHO-
KOOPJMHATHOTO METO/1a TIPY PEIICHU.
Pemate reoMerpuueckue 3a1a4u Ha BEIYUCICHUE https://resh.edu.ru/subject/17/11/
YTIIOB MEXKIY IPSIMBIMU U TUIOCKOCTSIMU,
73 PasioskeHue BEKTOPa 110 Ga3nCy. BBIYHCIICHUE PACCTOSHHUM OT TOYKH JO MIIOCKOCTH,
B II€JIOM, Ha TPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOTO METO/1a TIPH PEIICHUH.
I Pemate reoMeTpuueckue 3a1a4y Ha BEIYUCICHUE https://resh.edu.ru/subject/17/11/
VMEHEHHE METOAA KOOPIUHAT BEKTOPOB K
74 p p p YTIIOB MEXKITY IPSIMBIMA U TUIOCKOCTSIMU,
peLIeHuIo 3a1ay.

BBIYHMCJICHUC paCCTOfIHI/Iﬁ OT TOYKH A0 ITIIIOCKOCTH,
B 1ICJIOM, Ha IPUMCHCHUEC BECKTOPHO-




KOOPAMHATHOI'O METOZa ITPU PCIICHHNH.

75

KoopanHaTHO-BEKTOPHBIM METOI PU PEIIEHUN
TEOMETPUUYCCKUX 3a]1aY.

Pemate TCOMCTPUUICCKHUC 3aJa4YM HAa BBIYUCIICHUC
YTJI0B MEXKAY NMPAMBIMU U INIOCKOCTAMU,
BBIYHMCJICHUEC paCCTOﬂHI/Iﬁ OT TOYKHU A0 IIIIOCKOCTH,
B [I€JIOM, Ha IPUMEHCHNUEC BEKTOPHO-
KOOPpAMHATHOI'O METOZa ITPU PCIICHHUH.

https://resh.edu.ru/subject/17/11/

76

77

78

79

80

CkaisipHOE TIPOU3BEICHUE JIBYX BEKTOPOB Uepe3
KOOPJMHATBI BEKTOPOB.

CBoiicTBa CKaJISIPHOTIO MIPOU3BEACHUS BEKTOPOB.

[IpumeHeHune cKkaIapHOTO MPOU3BEACHUS
BEKTOPOB K PEIICHUIO 3a1au.

ypaBHeHI/IG IIJIOCKOCTH, Y€PE3 CKATSIPHOC
IIPOU3BEACHUEC BEKTOPOB.

Brruucnenue KOCHHYCa yTJia MCXKY BCKTOPAMHU.

Pemiate TCOMCTPUUICCKHUC 3aa4YM HAa BBIYUCIICHUC
YTJI0B MEXKAY NMPAMBIMU U IUIOCKOCTAMU,
BBIYHMCJICHUC paCCTOﬂHI/Iﬁ OT TOYKHU 10 ITIIIOCKOCTH,
B II€JIOM, Ha IPUMECHECHHUE BEKTOPHO-
KOOPAMHATHOI'O METOZa ITPpU PCIICHHNH.

Pemate TCOMETPUICCKUEC 3a0a41 Ha BBIYUCIICHUE
YTJIOB MCXKAY IMMPAMBIMU U IIJNIOCKOCTAMMU,
BBIYHMCJICHUEC paCCTOﬂHI/Iﬁ OT TOYKHU A0 ITIIIOCKOCTH,
B II€JIOM, Ha IPUMECHECHHUE BEKTOPHO-
KOOPAWHATHOTI'O METOJZla ITPU PCIICHUH.

Pemate TCOMETPUYICCKHUC 3aJa9 HAa BbIYUCIICHUC
YTJI0OB MCXKAY IMMPAMBIMU U IIJIOCKOCTAMMU,
BBIYHMCJICHUC paCCTOfIHI/Iﬁ OT TOYKH A0 INIIOCKOCTH,
B ICJIOM, Ha IPUMCHCHUC BEKTOPHO-
KOOPAWHATHOT'O METOJZla ITPU PCIICHUH.

3a1aBaTHIIOCKOCTh YPABHEHUEM B JICKapTOBOM
CHUCTEeMe KOOpAMHAT.

PeHIaTLFeOMGTpI/I‘leCKI/Ie 3aJa4 Ha BbIYHUCIICHUC
YTJI0B MEXKAY IMPAMBIMU U IIJNIOCKOCTAMMU,
BBIYHMCJICHHUC paCCTOfIHI/Iﬁ OT TOYKHU A0 INIIOCKOCTH,
B 1ICJIOM, Ha IPUMCHCHUEC BEKTOPHO-
KOOPAWMHATHOT'O METOZIa ITPU PCIICHHUU.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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HpI/IMGHGHI/Ie KOCHHYCa yTJjla MEKAY BCKTOpaMH
K pEHICHUIO 3aJa4.

PeHIaTBFCOMCTpI/I‘ICCKI/IC 3aJa4u Ha BBIYUCIJICHHUC
YTJI0B MEXKAY NMPAMBIMU U INIOCKOCTAMU,
BBIYHMCJICHUEC paCCTOﬂHI/Iﬁ OT TOYKHU A0 IIJIIOCKOCTH,
B I€JIOM, HAa IPUMEHECHNUEC BEKTOPHO-
KOOPAWMHATHOT'O METOZa ITPpU PCIICHHUH.

https://resh.edu.ru/subject/17/11/
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JIBUKEHUS IPOCTPAHCTBA.

OTtoOpakeHusl.

JIBW>KEHUS U paBEHCTBO (DUTYP.

OO01ie CBOMCTBA ABMKEHHUH.

Buab! aBmkeHUi: mapaieabHbId IepeHoc,
[IEHTPAIbHAS] CHMMETPHS, 3epKaTbHas
CUMMETpPHUS, HOBOPOT BOKPYT MPSIMOM.

NzobpakeHne mpoCcTpaHCTBEHHBIX QUTYP.

CB0O0OTHOOTICPUPOBATH MOHATHSIMH, CBSI3aHHBIMH
C ABM)KEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JBIDKCHUH.

Jloka3bIBaTbreOMETPUYECKUE YTBEPKIACHHS.

BrimonssaTe n300paskeHuss MHOIOTPAaHHUKOB U T
BpallleHus TpY apajyieIbHOM NepeHoce,
LEHTPAJILHON CUMMETPUH, 36pKAJIBHON
CUMMETPUH, IIPH ITOBOPOTE BOKPYT MPSIMOH,
peoOpa3oBaHus MOA00MS.

BrimonsaTs n300paskeHuss MHOIOTPaHHUKOB U T
BpallleHUs IIPY NapajyIeIbHOM NIEPEHOCE,
LEHTPAJIBHON CUMMETPUH, 36pKAIBHOMN
CUMMETPHH, IIPH ITIOBOPOTE BOKPYT MPSIMOH,
peoOpa3oBaHus MOA00MS.

BrinonHaTe300paskeHIst MHOTOTPAHHUKOB U T
BpallleHus TpY apajyieIbHOM MepeHoce,
LEHTPAJIBHON CUMMETPUH, 36pKAIBHON
CUMMETPUH, IIPU ITOBOPOTE BOKPYT MPSIMOH,
peoOpa3oBaHus MOA00MS.

Uzo0paxkats u3y4aeMble QUTYpPBI, BBHITOJIHSATD
(BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB

https://resh.edu.ru/subject/17/11/
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[TapannensHas TpoeKIHs PUTYPHI.

Nzobpaxenne iockux Guryp.

MPOCTHIX 0OBEMHBIX (UTYP: BUJ CBEPXY, COOKY,
CHH3Y, CTPOHUThH CCUCHHS TEJ BPAILCHHUS.

Uzobpaxkath u3y4aeMbie QUTYPHI, BBITIOIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB
MPOCTBIX 00BEMHBIX QUTYpP: BHJ CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUECHHUS TEN BPALLICHUS.

N3obpaxars m3ydaembie GUTYPHI, BEITIOTHSITH
(BBIHOCHBIE) TUIOCKHE YE€PTEKHU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX PUTYpP: BH] CBEPXY, COOKY,
CHU3Y, CTPOUTHL CCUHCHUA TCJI BpAILICHUA.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

90

[ToBTOpeHme, 0000IIeHNE 1 CHCTEMATH3AIIHS
3HAHMI 110 TeMe «BekTopb»

[TpumeHsTh TeoMeTprYecKUe (HaKThI IS
pelIeHusI CTEPEOMETPUIECKHX 3a/1a4,
MPEIONIAraloNNX HECKOIBKO IIIaroB PEIICHHS,
€CITH yCJIOBHS TIPUMEHEHHSI 3a/1aHbI B IBHOH U
HEsBHOU (opme.

https://resh.edu.ru/subject/17/11/

91

FeOMeTqueCKHe 3aJa4y Ha IPpUMCHCHUEC
JABHOXKCHHUA.

[TpumeHsaTereoMeTpudYecKUe (GakThl IS pEIICHUS
CTEPEOMETPUUECKHUX 3a/1a4, IIPEITOJIAraroIuX
HECKOJIBKO I1aroB PELICHUs, €CIH YCIOBHS
MIPUMEHEHUs 3aJ[aHbl B SIBHOW M HESBHOH (opme.

https://resh.edu.ru/subject/17/11/

92

[IpeoOpa3zoBanust mOgO0MSL.

BrimonHsaTh M300pakeHns] MHOTOTPAaHHUKOB H
TeJI BpaLlleHUs [IPU MapajIeIbHOM IIepeHoce,
LEHTPAJILHON CUMMETPUH, 36pKAIBHON
CUMMETPUH, IPU TIOBOPOTE BOKPYT HPSMOH,
peoOpazoBaHUs OO0,

https://resh.edu.ru/subject/17/11/

93

[Ipsamas u cepa Ditnepa.

BremonHsaTe M300pakeHns MHOTOTPaHHUKOB H
TeJI BpalleHus NIpH NapajljieIbHOM NIEPEHOCE,
LEHTPAJIBHON CUMMETPUH, 3€pPKAIBHON
CUMMETPHH, IIPH ITOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus NOAOOHS.

https://resh.edu.ru/subject/17/11/
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Teopema Menenas u UeBbl.

BrimonHAT M300pakeHUss MHOTOTPAaHHUKOB 1
TeJ BpaIICHUs IIPH NapajlieIbHOM ITepeHoce,
LIEHTPAJIbHOW CUMMETPHUH, 3€pKaIbHOMN
CUMMETPHH, IIPH IIOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus OAOOHS.

https://resh.edu.ru/subject/17/11/
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KonTpoasHas padora nmo teme
«BekTopsbl. /IBMKxeHne»

IIpuMeHAThIIONyYEHHBIE 3HAHUSI HA TIPAKTHKE:
CPAaBHMBATH, aHATU3UPOBATH U OLICHUBATH
peasbHbIE CUTYalluH, IPUMEHATh U3yUEHHbIE
MOHATHS, TEOPEMBI, CBOMCTBA B IIPOIIECCE MTOUCKA
pelLIeHUs MaTeMaTHIECKH CPOPMYITUPOBAHHOM
poOJIeMbl, MOJCTUPOBAThH peabHBIE CUTYaIUN
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh OCTPOCHHBIE
MO/JIEJH C UCTIONb30BAHUEM T€OMETPHUUECKUX
MOHATHH U TeOpeM, ammapara ajareopsl, permarb
MIPAKTUYECKUE 33a49M, CBSI3aHHBIE C
HaX0K/IEHUEM FeOMETPUUYECKUX BEITHYUH.

https://resh.edu.ru/subject/17/11/

Kourpoabhas
padora
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Omnurnc. KaHoHnueckoe ypaBHEHHE DJUTHTICA.

T'unepbomna.
Kanonudeckoe ypaBHEHUE TUTIEPOOITBL.

[IpuMeHATh noyYeHHbIE 3HaHUSI Ha TIPAKTHUKE:
CpaBHMBATb, aHAJTU3UPOBATH U OIICHUBATH
peanbHble CUTYaluy, IPUMEHSTh H3yYeHHBIE
MOHSATHSI, TEOPEMBI, CBOMCTBA B IIPOIIECCE MOUCKA
peLIeHNns MaTeMaTu4eckKu chopMyITMpoOBaHHON
po0JIeMbl, MOJECITMUPOBATEH pealibHbIE CUTYaLUN
Ha SI3bIKE T€OMETPHH, UCCIIEA0BATh TOCTPOEHHBIE
MOJIEJH C UCTIOIh30BAHUEM T€OMETPHUIECKUX
MIOHATHUN U TEOpPEM, arrapara anreOpsl, pemarb
MIpaKTHYECKUE 3aa49H, CBSI3aHHBIE C
HaXO0XJIEHUEM F€OMETPUUECKUX BEITUYNH.

[IpyMeHATh NOTy4YEHHBIE 3HAHMSI HA TIPAKTHKE:
CpaBHUBATh, AaHAIM3UPOBATh U OLICHUBATh
peasnbHbIe CUTyaluH, IPUMEHSTh U3YUCHHbBIE
IIOHATUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOUCKA
pelIeHnss MaTeMaTH4IecKu c(hOpMyITHPOBAHHON

https://resh.edu.ru/subject/17/11/
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POOIIEMBI, MOJIETMPOBATH PEATFHBIE CUTYAIHH
Ha SI3bIKE TEOMETPHH, UCCIIEA0BATH TOCTPOSHHBIE
MOJIEJH C UCTIOIH30BAHUEM T€OMETPHUIECKHUX
MIOHSTHN ¥ TEOPEM, armapara anreOpsl, penraTb
MPaKTUYECKUE 3a/1a4H, CBSI3aHHBIC C
HaXO0XXJCHUEM T€OMETPUUCCKUX BEITUUHH.

[Tapabomna. Kanonnueckoe ypaBHeHHE

IIpMeHATh NOy4YEHHBIE 3HAHWSI HA TIPAKTHKE:
CpPaBHUBATD, AHAIIU3UPOBATh U OLIECHUBATh
peanbHble CUTyaluH, IPUMEHATh U3YYECHHbIE
MOHATHS, TEOPEMBI, CBOICTBA B IPOIECCE MTOUCKA
peleHHs MaTeMaTn4ecku chopMyITUpOBaHHON

https://resh.edu.ru/subject/17/11/

98 poOIIeMbl, MOJCTUPOBAThH peaibHBIE CUTYaIUN
napaboIibl. Ha S13bIKE T€OMETPUH, UCCIIEIOBATh IIOCTPOCHHBIE
MO/JIEJH C UCTIOIb30BAHUEM T€OMETPUUECKUX
MIOHATHH U TeOpeM, ammapara ajareopsl, permarb
MPaKTUYECKUE 3aJa4H, CBSI3aHHbIC C
HaXO0XKAECHUEM T'€OMETPUUYECKUX BETHYHH.
PemaTp3azaun Ha JJ0Ka3aTeIbCTBO https://resh.edu.ru/subject/17/11/
99 3ajauu ¢ MPaKTHYECKUM COZIEP KaHUEM. MaTeMaTHYECKHX OTHOIICHUH ¥ HaX0XKICHHE
reOMETPUUYECKUX BEJTMUHUH.
[IpuMeHnsATEIpOrpaMMHBIE CPEACTBA U https://resh.edu.ru/subject/17/11/
HccnenoBarenbckue 3a1a41 T€OMETPUIECKOTO
100 3NEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI MTPH
XapaKtepa. pELIEHUH CTEPEOMETPUUYECKHX 3a1ad.
Hcropus pa3BUTHS CTEPEOMETPUH KaK Nwmets npencraBneHnst 00 OCHOBHBIX 3Tamnax https://resh.edu.ru/subject/17/11/
101 HayYKH U €€ POJib B pa3BUTUU COBPEMEHHBIX Pa3BUTHUSA KaK COCTaBHOM yacTH (hyHIaMeHTa
WHXEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHA Pa3BUTHUS TEXHOJIOTHIA.
[IpumenaThIIporpaMMHBIE CPEACTBA U https://resh.edu.ru/subject/17/11/
[ToBTOpeHme, 06001IeHNE U CUCTEMAaTH3AITHS
102 3IEKTPOHHO-KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU

3HAHUU 10 TEME <<CTepeOMeTpI/I‘leCKI/Ie 3aga4dun»

PEIICHUN CTEPEOMETPUUCCKUX 3aay.
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