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[TOACHUTEJIbHA A 3AIINCKA

['eomeTpus sBIsSETCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpeAHEro o0miero oopa3zoBaHus, Tak Kak
obecreynBaeT BO3MOXKHOCTb U3Y4YEHUS IUCLUILIMH €CTECTBEHHO-HAYYHOH HAIIPaBIEHHOCTH U IPEAMETOB
TYMaHUTApHOTO IMKIA. [lOCKOJBKY JIOTHYECKOEe MBIIIIeHHe, (OopMUpyeMOe TpU  H3YYECHUU
00y4aroImuMUCs NOHATUMHBIX OCHOB I€OMETpPUH, IPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOEHHUM IIETIOYKU
JIOTUYECKUX YTBEPXKACHUHN IPU PEIICHUM I'€OMETPUYECKUX 3a/lad, YMEHUE BBIJBUTATb U OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO MCIOJb3YIOTCSI IPU PELICHUH 3aad €CTECTBEHHO-HAyYHOrO LMKIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llenb ocBoeHMs mporpamMMbl yueOHOro kypca «l'eomerpus» Ha yriyOlnEHHOM YpOBHE — pa3BUTHE
WH/IMBUIYAIBHBIX CIIOCOOHOCTEH OOy4YarommMxcsi MPH HM3YYEHWH TEOMETPHUH, KaK COCTAaBIISIONICH
npeaMeTHoi obsactu «MaTteMaThka U UH(pOpMaTHKa» yepe3 obecredeHrne BO3MOKHOCTH MTPUOOPETEHUs
Y UCTIOJIB30BaHUs Oosiee TIyOOKHX T€OMETPHUYECKUX 3HAHUN M JACUCTBUM, celM(PUUHBIX TEOMETPUH, H
HEOOXOAMMBIX JJIsl YCHEIIHOro Npo(ecCHOHAIBHOrO 00pa30BaHMs, CBA3aHHOTO C MHCIHOJIb30BAHUEM
MaTE€MaTHKH.

[TpuopuTeTHBIMM 3ajJayaMu Kypca TE€OMETpPUM Ha YrIIyOJIEHHOM YPOBHE, PACIIUPSIOIMUMH U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacuIMpeHre NpeACTaBICHUs O TIeOMETPUM KaK 4YacTH MHUPOBOH KyJIbTYpbl U (hopMupoBaHHE
OCO3HaHUS B3aUMOCBSI3U T'€OMETPHUH C OKPYKAFOLIUM MUPOM;

(dbopMHpoOBaHUE MPECTABIECHHS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX MaTeMaTHYECKUX
MOJEJIAX, MO3BOJISIIOIIMX ONMCHIBATD M H3ydaThb pAa3HbIE SBJICHHUS OKPYXKAlOLIEro Mupa, 3HaHUE
MOHATUIHOTrO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

dbopMUpOBaHHE YMEHHUS BIAJETh OCHOBHBIMM MOHSATHUSMU O INPOCTPAHCTBEHHBIX (uUrypax u ux
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMyT M yMEHUE MX IPUMEHSTb, YMEHHs [OKa3bIBaTh
TEOPEMBbI U HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI pEIeHMs 3a/1a4;

(dopMHpoBaHUE YMEHHsI paclio3HaBaTh Ha YepTexkax, MOAEISAX U B peaIbHOM MUPE MHOTOI'PaHHUKH U
TeJa BpallleH!s, KOHCTPYHPOBATh T€OMETPUUECKHAE MOICIIH;

¢opMHpOBaHHE TOHUMAaHMS BO3MOXKHOCTH AKCMOMATHUYECKOTO IOCTPOEHHUS MaTeMaTHYeCKUX
Teopuit, GOpMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPH MPOBEIEHUU PACCYKICHUII;

dopMHpOBaHHE YMEHHs BIIAJETh METOJAMH JI0Ka3aTelIbCTB U AJITOPUTMOB pEIICHHs, YMEHHUsS HUX
MIPUMEHATH, TPOBOJUTH JTOKA3ATENbHBIE PACCYXKICHUS B XOJE PELICHHS] CTEPEOMETPUUYECKHMX 3a1ad U
3a7a4u ¢ MPAKTUYECKUM COZep)KaHueM, (popMUpOBaHUE MPEACTaBICHUS 0 HEOOXOUMOCTH J10Ka3aTeIbCTB
py 00OCHOBAaHMM MaTEMaTHUYECKUX YTBEP)KIEHUN M pOJIM aKCMOMATHUKH B MPOBEIEHUM JI€AYKTHBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEUIEKTYAJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
[I03HABATEIbHOM AaKTHBHOCTH, HCCIIEJOBATEIbCKUX YMEHHMM, KPUTHUUYHOCTH MBILUIEHUS, HWHTEpeca K
W3YYEHUIO T€OMETPHH;

¢dopmupoBaHre (HYHKIIMOHAIBHONW I'PAaMOTHOCTH, PEIEBAHTHONW I'€OMETPUH: YMEHHs PaclO3HaBATh
MPOSIBJIEHUSI TE€OMETPUUECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealIbHbIX >KU3HEHHBIX
CUTyallUX W TpH U3YYCHUHM JPYIHX YUeOHBIX TpPEJAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANBHBIX CHUTYallMi, MCCIECIOBAHUS IOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALMU [TOJIyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMA JUHUAMH Yy4eOHoro kypca «['eomerpumsi» B 10-11 xkmaccax
ABIsIoTCA: «lIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY», «MHOrorpaHHukmn», «Tena BpameHus», «BeKTopsl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «/IBUKECHHS B IPOCTPAHCTBEY.
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ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH  IOHATHIMHEY,
pEJIeBaHTHBIMHM T€OMETPUHU Ha yriayOJI€éHHOM ypoBHE oOydenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
COJZIEP>KaTENIbHBIM JIMHUSIM Y4eOHOTO Kypca, a (pOopMUpOBaHUE JIOTHUECKUX YMEHUU pacrpesensaeTcs He
TOJIBKO IO COJCpPXATelIbHBIM JHMHUSAM, HO W 1O rojaMm oOydenus. CoaepxaHue o0Opa3oBaHUA,
COOTBETCTBYIOIIIEE MPEIMETHbIM pe3ylbTaTaM ocBoeHus DenepanbHOll paboueil Mmporpammbl,
pactpenenéHHbIM TI0 ToAaM OOydYeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIMIIUATIBHBIM BOIPOCaM 00ydYaromrecs oopaiiainch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaATh
OBJIAJICHUE TIEOMETPUUYECKUMH TIOHATHUSAMU M HaBbIKAMHU IIOCJIEJIOBATEIBHO M IOCTYIATENbHO, C
COOMIOIGCHUEM TMPHUHIIMIIA [PEEeMCTBEHHOCTH, a HOBBIE€ 3HAHHMS BKJIOYAaTh B OOIIYI0 CHUCTEMY
TEOMETPHUECKUX TMPEJCTABICHUI OOydYalomMXCsl, pacmupsas W yroyonsst e€, oOpa3ys MNpOYHbIE
MHO>KECTBEHHBIE CBS3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3matb  ycmoBus s guddepeHnmanud  O0OydeHUs,  MOCTPOSHUS  MHIUBUIYaTbHBIX
00pa3oBaTEeNbHBIX TMPOTPaMM, OOECIEUUTh YIIIYOJNEHHOE H3YyYCHHE T'€OMETPUM KaK COCTaBIISIOIICH
yueOHoro npenmMera «MaTeMaTHKay;

[OJArOTOBUTh O0YyYaromMXCcsl K MPOJODKEHHUIO M3YYEHMs] MaTeMaTUKU ¢ Y4€TOM BbIOOpa Oyayuieit
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPpodecCrOHAIBHBIM 00pa30BaHUEM.

Ha n3ydenue yueOHoro kypca «l'eomerpus» Ha yriayOiaéHHOM ypoBHe oTBoauTcsi 136 vacos: B 10
kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 4yaca B HEJIEIO).

INTAHUPYEMBIE PE3VJIbTATbI OCBOEHMA VYUYEBHOI'O KVYPCA «'EOMETPUS»
(YTJIVBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3VIJIbTATEI

1) rpaxaHCcKOE BOCIIMTAHKE:

c(OPMHPOBAHHOCTh I'PAXKJAHCKON MO3ULUU 00YYaIOIIErocst Kak akTUBHOTO M OTBETCTBEHHOI'O YJIeHA
poccuiickoro oOuiecTBa, MPeACTaBICHUE O MAaTEMATUYECKUX OCHOBAaX (DYHKIMOHMPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJECHHUH, NpOLELyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W JAPYroe), yMEHHE
B3alMO/ICIICTBOBATDH C COLIMATIbHBIMUA HHCTUTYTAaMU B COOTBETCTBHHM € UX (PYHKUMSMHU U HA3HAUECHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)JTaHCKOW MJIEHTUYHOCTH, YBaXXEHUS K MPOLUIOMY H
HACTOALIEMY PpOCCHUMCKOM MAaT€MaTHMKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHMIKEHMSIM POCCHUMCKUX
MAaTE€MaTUKOB M POCCHHMCKOM MaTeMaTHM4ECKOM IIKOJIbI, MCIOJIb30BaHUE 3THX JOCTH)KEHMM B JPYTHX
HayKaxX, TEXHOJIOTUSIX, cpepax SIKOHOMHKHY;

3) IyXOBHO-HPAaBCTBEHHOE BOCIHTAHUE:

OCO3HAHME JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, c(pOpMHPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOIO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHHEM JNOCTHKEHUN HAYKH U
NeSITeNIbHOCTBIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy1yIIEro;

4) 5cTeTUYECKOe BOCIIMTAHUE!

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas JCTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, peIIeHUH, pacCyX/IeHHH, BOCHPUUMUYUBOCTh K MATEMaTUYECKHM acleKTaM pa3IMyHbIX
BUJIOB HCKYCCTBA;

5) ¢usnyeckoe BocuTaHKE:

c(OpMUPOBAHHOCTh YMEHHUSI MNPHUMEHSTh MaTeMaTHYeCKHe 3HaHHMs B MHTEpecax 3JI0pOBOrO HU
6e3omacHoro oOpasza KH3HH, OTBETCTBEHHOE OTHOLICHME K CBOEMY 3/0pOBBIO (3I0pPOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUNH M OTIbIXa, peryispHas ¢uznueckas akTUBHOCTb), (husmueckoe
COBEPIICHCTBOBAHNUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JAEATENBHOCTHIO;

6) TpyoBOE BOCIIUTAHUE:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IIEHHOCTU TPYIOJIIOOMs, HHTEpeC K pa3IM4yHbIM chepam
poeCCHOHATILHOM AEATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUII0KEHUSIMHU, YMEHHUE COBEPILIATh
OCO3HaHHBIM BBIOOp Oyaymiel mpodeccur W peaTn30BBIBATH COOCTBEHHBIC JKU3HECHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHMIO U CaMOOOpPa30BaHUIO HA MPOTHKCHUH
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BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTU4YeCKOU
HaIpaBJIECHHOCTH;

7) 9KOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPHI, MIOHUMAHUE BIIUSHUS COIHAIBEHO-3KOHOMUYECKHIX
MIPOLIECCOB HA COCTOSIHME NPUPOJIHOM W COIMAIIbHON Cpelbl, OCO3HAHHWE TJ00ATbHOIO XapakTepa
AKOJIOTHYECKUX TPOOIIeM, OPHEHTAIIMS HA TPUMEHEHHUE MAaTEeMAaTUYCCKUX 3HAHUH JJIS pelIeHHs 33134 B
o0yacTu OKpyKarolel cpeibl, MJIaHUPOBAHUE MOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX MOCIEICTBUUN IS
OKpY>Karollen Cpeibl;

8) LIEHHOCTH HAYYHOTO MTO3HAHHS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH H
OOIIECTBEHHOM MPAKTHUKH, TOHUMaHWE MaTeMaTHUECKON HAyKH KakK c(epbl 4eTOBEUECKOH JAesITebHOCTH,
3TanoB €€ pa3BUTHUS M 3HAYUMOCTU IS PAa3BUTHUSI LIUBWIM3AIMHU, OBJAJCHUE SI3bIKOM MaTEeMaTHUKHU U
MaTeMaTUYeCKOW KYJIbTYpPOU KaK CPEeICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATEI

[To3HaBaTeIbHBIC YHUBEPCAIBHBIC YUCOHBIC JCHCTBHS

bazoBkie normyeckre NeMcTBUA:

BBISIBJIAT M XapaKTEpU30BaTh CYIIECTBEHHBIC IMPU3HAKA MATEMATHUYECKUX OOBEKTOB, IMOHATHUH,
OTHOIICHUN MEXIy MOHATUAMHU, (HOPMYIUPOBATH OIpeIeICHHs OHATUH, YCTaHABINBATh CYIIIECTBEHHbBIN
MpHU3HAK KJIACCU(PUKAIINN, OCHOBAHUS JIJIsl OOOOIICHHS U CPABHCHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (OpMyIUpOBaTh H  NPeoOpa3oBbIBaTh  CYXKACHHS:  yTBEPAUTEIbHBIE U
OTpHUIIATENbHBIEC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHbIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpEuUs: B (haKkTax, NaHHBIX,
HAONMIOJICHUSAX W YTBEPKACHHSIX, IMpeajiaraTb KPUTCPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JenaTh BBIBOJBI C  HWCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX W  HWHIAYKTHUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJILHO JIOKAa3aTeIhCTBA MAaTEMAaTHUUYECKUX YTBEPXKIACHUN (TIpsIMbIE W OT
MPOTUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KJICHUSI ¥ BBIBO/IBI;

BBIOMpaTh CHOCOO pemieHus ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBHIOMPATh HAOOJIEE TOIXOAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBsie uccnenoBaTenbCKue IeHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKIUI HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOIIPOCHI,
(buKcupyromue npoTUBOpeUne, MpooIemMy, YCTaHaBIUBaTh UCKOMOE U JAaHHOE, (POPMUPOBATH THIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEILHO CIUTAHHUPOBAHHBIA HSKCIEPUMEHT, HCCIICIOBAHHWE I10 YCTaHOBJICHHIO
O0COOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHUSA, IMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMHU, TTPOIIECCAMH;

CaMOCTOSITENIbHO  (OpMYJIHpPOBaThH OOOOIIEHWST W BBIBOJABI MO pe3yabTaTaM MPOBEIEHHOTO
HaOIOJICHUSI, HCCIEOBAaHUS, OIEHHWBATh JOCTOBEPHOCTHh TOJYYCHHBIX pEe3yJIbTaTOB, BBIBOJAOB U
0000I1IeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Da3BUTHE MPOIECCa, a TAKXXE BBIIBUTATh TMPEIINOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

PaGota ¢ nuadopmanmeii:

BBISBIISITH JIe(OUIUTHI MH(OPMAIIUHU, JaHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOMPOC M ISl PEIICHUS
3a7a4H;

BBIOMpaTh MHPOPMAIUIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHATH3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HH(OpPMALHMIO, MPEACTABIATh €€ B pa3IuYHbIX (opmax, WILTIOCTPUPOBATH
rpauvecKu;
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OLICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHUBEpPCAIbHBIE YICOHBIE IEHCTBUS

Ob61enue:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYXJCHHS B COOTBETCTBHUHU C YCIOBUSMH U LEISIMHU OOIICHHS,
SICHO, TOYHO, TPAaMOTHO BBbIpaXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX W NMUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEUICHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTaT;

B X0/i€ OOCYXICHHsI 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbI, IPOOJIEMBI, pelaeMoii
3a/lauM, BbBICKA3bIBaTh WJEH, HALCJICHHbIE HAa IIOMCK PEIIEHUS, COIOCTABIATH CBOU CYXACHHS C
CYXKJCHUSIMH JIPYTUX YYacCTHHUKOB JManora, OOHAapyKHMBaTh pa3jiluyde W CXOJCTBO IO3UIIMH, B
KOPPEKTHOH Gopme (HopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJCTaBIATh  pe3yabTaThl  pEHIeHHs]  3aJauyd, OSKCIEpHUMEHTa, HCCIIEJOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4YETOM 3a1ad MPEe3eHTAMH U O0COOEHHOCTEH
ayJTUTOPHUH.

PerynstuBHbIC yHUBEpCaTbHBIC yUeOHBIC ICHCTBUS

Camoopranuzanusi:

COCTaBJIAThH ILJIAH, QJITOPUTM pEIICHUs 3aJaud, BBIOMpPATh CIIOCO0 pEelIeHUs] ¢ YUETOM HMMEIOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLIMOHATIBHBIN UHTEIIEKT:

BJIAJICTh HAaBBIKAMH II03HABATEIILHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH H
MBICITUTENBHBIX TPOIECCOB, UX PE3yabTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHusl MaTeMaTU4eCKol 3a/1auu;

MPeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MIPH PEIICHUU 33/1a4l, BHOCUTh KOPPEKTUBHI B
NESATCILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIhCTB, JAHHBIX, HAWJIECHHBIX OIMMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa L€ U YCIOBUSAM, OOBSICHATH MPHUUYUHBI JOCTHXKCHHS WIH
HEJOCTHKECHUSI PE3YNIbTATOB JIEATEIHHOCTH, HAXOUTh OIIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas eATENLHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAMBUAYAIbHON paObOTHI MIPU PELICHUH
yueOHBIX 3a/1a4, IPUHUMATh 1I€JIb COBMECTHOW JAEATEIbHOCTH, IUIAHUPOBATh OPraHM3allMI0 COBMECTHOM
paboThl, pacmpenensTh BUIbI padOT, IOTOBAapUBATHCS, OOCYXKAATh MPOIECC W Pe3yNbTaT padoThI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykIeHMs, 0OMEH MHEHUMU, «MO3TOBBIE IITYPMbI» U
WHBIE), BBINONHITH CBOIO 4acThb pabOThl U KOOPAMHHPOBATH CBOMU NEHCTBHS C OPYTMMH YJI€HAMU
KOMaH/IbI, OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJCHCTBUS.

[MPEAMETHBIE PE3VJIbTATHI

K konmy 10 knacca oGyuaromuiicss Hay4uTCs:

CBOOOJTHO OTEpUPOBATh OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TPU PEUICHUHU 3a/1ad ¥ MPOBEICHUHN
MaTeMaTUYECKUX PACCyKJICHUI;

MPUMEHSATH aKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX TIPH PEIICHUU T€OMETPUIECKUX 3a]1a4;

KIaCCU(UIIMPOBATh B3aUMHOE pACIOJOKEHHWE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OMEpPUPOBATH MOHATUSMHU, CBS3aHHBIMHU C YIJIaMH B MPOCTPAHCTBE: MEXIY MPSMBIMHU B
MIPOCTPAHCTBE, MEXKTY MPSMON U MIIOCKOCTHIO;

CBOOOIHO OTEPUPOBATH MOHATUSMU, CBSI3aHHBIMHI C MHOTOTpaHHUKAMU;

CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MIPU3Ma, MUpPaAMUJA, TTPSIMOYTOJbHBIN
napajuienenumnesn, Kyo);

KJIacCCU(UIIUPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIs KJIaCCU(PHUKAIUY;

CBOOOIHO OMEPUPOBATH OHATUSMU, CBI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB TIOCKOCTBIO;

BBIMOJHATH MapajuIeIbHOE, LIEHTPAJIbHOE U OPTOTOHAJIBLHOE MPOEKTUPOBaHUE (DUTYP HA IMIOCKOCTH,
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BBINOJIHATE U300paXkeHUs GUryp Ha IJIOCKOCTH;

CTPOUTh CEYEHUS MHOIOI'PAaHHUKOB pa3jIMYHbIMM METOAAMM, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHUE
YEepTEKU U3 PUCYHKOB IPOCTBIX 0OBEMHBIX (PUTYDP: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIUNCIIATH IUIOAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MpaMKia), FEOMETPUUECKHUX TEIl C
HpUMEHEHUEM (OpMYII;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: CHMMETPUS B IPOCTPAHCTBE, IEHTP, OChb M ILJIOCKOCTb
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

CBOOOJTHO  ONEpUPOBATh TMOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelaTh 3aJa4y Ha J10Ka3aTeJIbCTBO MAaTEMAaTHYECKHX OTHOLIEHUM M HAXOKICHHE I'€OMETPUYECKUX
BEJIMYMH, MPUMEHAS HM3BECTHBIE METOJbl IpPHU PELICHUM MATEMaTHYECKMX 3aJad IOBBIIIEHHOIO M
BBICOKOI'O YPOBHS CJI0OKHOCTH;

IPUMEHSTh IPOCTEHILINE TPOrPaMMHBIE CPENICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PEILIEHNN CTEPEOMETPUYECKHUX 3a/1a4;

U3BJICKaTh, MPEOOpPA30BBIBATh W  HHTEPHPETHPOBATH HMHGOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IPUMEHSTH MOJTY4YEHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATh PEAJIbHBIE CUTYyallUH,
IPUMEHATh U3YYEHHbIE MOHATUS B IPOLIECCE IMOMCKA pEIIeHHs MaTeMaTH4YecKu chOopMyIUpOBaHHOMN
npoOJeMBbl, MOJETUPOBATh pEATbHBIE CUTYAllMH Ha S3BIKE TE€OMETPUH, HCCIEN0BATh IOCTPOSHHBIE
MOJIJIN C MCIIOJIb30BAaHUEM TIE€OMETPUYECKUX TMOHATUH M TeopeM, ammapara anreOpbl, pelarb
[IPaKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXO0XKJICHUEM I€OMETPUUECKUX BEIUUNH;

UMETb MIPEJCTaBICHNUS 00 OCHOBHBIX 3Talax pa3BUTHUS F'€OMETPUHN KaK COCTaBHOM 4acTH (pyHIaMeHTa
pPa3BUTHUS TEXHOJIOTHM.

K konmy 11 knacca oGyuaromuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKON U cepruyecKoit
MOBEPXHOCTSAMH, OOBSACHATH CIIOCOOBI MOJTyYSHHUS;

ONepUpPOBATh TOHATUSMH, CBSI3aHHBIMHM C TEJIaMU BpaALICHMs: LWIMHIPOM, KOHycOoM, cdepoil u
1apom;

pacrno3HaBaTh Tejla BpauleHus (UWJIMHAP, KOHYC, cepa U map) U OObSICHITH COCOOBI MOTy4YeHUS
TeJ BpallCHHUS,

KJIaCCU(UIIMPOBATh B3aUMHOE PacrojIoKeHue cepbl U MI0CKOCTH;

BBIUMCIISATh BEIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalleHUs, OOBEMBI W IJIOLIAAU
MOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJ BPAILLICHUS, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOZHO ONEpUPOBAaTh MOHATUSIMM, CBA3aHHBIMU C KOMOMHALUMSMU Tl BpalleHUs U
MHOT'OI'PaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B cepy U OMHMCAHHBIA OKOJIO cdepsl, chepa, BIUCaHHAs B
MHOTOTPaHHUK WJIH TEJIO BPALEHUS;

BBIYUCIISATH COOTHOIICHUS MEXY TUIOIIAIsIMU TOBEPXHOCTEN 1 00bEMaMU OJJOOHBIX TEIT;

n300paxarb u3ydaeMble (DUTyphl, BHIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHs TEJ BpallleHHS;

U3BJIEKATh, MHTEPIPETUPOBATH M  MpeoOpa3oBbIBaTh HMH(POpPMAIMIO O [POCTPAHCTBEHHBIX
reoOMeTpPHUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMH HAJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI cucTeMe KOOPAUHAT;

pelmaTts IeOMETPUYECKHE 3aJauyd Ha BBIYHMCIEHUE YIJIOB MEXKIAY MNPSAMBIMH M IUIOCKOCTSIMH,
BBIUHCJICHHE PACCTOSHUN OT TOYKH JI0 TJIOCKOCTH, B IEJIOM, Ha MMPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METOJIa TIPU PELIEHUH;

CBOOOJIHO ONEPUPOBAThH MOHATHUAMH, CBA3AHHBIMU C JBM)KEHHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIDKCHMI,

BBINOJIHATh M300paK€HUsT MHOTOTPAHHUKOB M TEJI BpALlCHUs IpHU MNapauleIbHOM IIepeHoce,
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LEHTPAJIbHOW CHUMMETPHUH, 3€pKaJIbHOW CHMMETPUH, MPH MOBOPOTE BOKPYT MHPAMOM, MpeoOpa3oBaHUA
omo0us;

CTPOUTh CEUYEHHS MHOTOIPAaHHUKOB U TEN BpalICHHs: CEYCHHS LMIUHApa (MapajUieibHO H
MEePIEHIUKYIISIPHO OCH), CEUCHMsI KOHYyca (MapasuiesibHble OCHOBAaHUIO M MPOXOJIAIINE YEPE3 BEPIIUHY),
CEYEHMS 111apa;

HCIIOJIb30BaTh METOJbI ITIOCTPOEHUS CEUYCHHUI: METOJI CIEA0B, METOJ BHYTPEHHETO IPOCKTUPOBAHUS,
METO/] IEPEHOCA CEKYIIEH TI0CKOCTH;

JIOKa3bIBATh TEOMETPUUECKHUE YTBEPIKICHUS,

IPUMEHSTh TeoMeTpudyeckue (PaKThl JJIs PEHICHHs] CTEPEOMETPUUYECKUX 3aj]ad, Mperoararinmx
HECKOJIBKO IIaroB PeUIeHHUs, €CIIU YCIOBUS IPUMEHECHHUS 33/IaHbl B SBHOW U HESIBHOU (hopMme;

pemarh 3aJa4y Ha JI0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLICHUM M HAXO0XJICHHE F€OMETPUYECKHUX
BEJINYUH;

MIPUMEHATHh MPOTrPAaMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPU PELICHUU
CTEPEOMETPUYECKUX 3a]1ay;

MIPUMEHSATH MTOJIYYCHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATH, aHAJTU3UPOBATh U OLICHUBATh PEAJIbHbBIE
CUTyallUH, TNPHUMEHATb HM3YYEHHBIC IIOHATHS, TEOPEMbI, CBOWCTBA B MPOLIECCE IOUCKA PEIICHUS
MaTeMaTH4ecku CGHOPMYITUPOBAHHON MpOOIEMbl, MOJAETUPOBATh pealbHbIE CUTyallUM Ha S3BIKE
F€OMETPHUH, UCCIIEA0BATh MOCTPOCHHBIE MOJICIIH C UCIOJb30BAHUEM F€OMETPUUYECKUX MTOHITUI U TEOPEM,
anmaparta anreOppl, pemaTh MNPAKTUYECKWE 3aJauyd, CBS3aHHBIE C HAXOXXICHHEM TIE€OMETPHYECKHUX
BEJINYUH;

UMETh MPEeCTaBIeHUs 00 OCHOBHBIX dTanax pa3BUTHUS T€OMETPUU KaK COCTAaBHOM yacTu (yHIaMeHTa
pPa3BUTHUS TEXHOJIOTHA.

COJEPXAHUE OBYUYEHUA

10 KJIACC

[IpsiMbI€ U TUIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TMOHATUS cTepeoMeTpur. Touka, mpsMas, IIOCKOCTb, MpocTpaHCTBO. I[lonatue o0
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHoOe pacrnosio)keHHME TpPsMBIX B IPOCTPAHCTBE: IE€PECEKAIOLIUecs, MapajuieJbHble U
CKpeluBaromuecs npsimble. I[Ipu3Haku ckpeuBaronmxcs Mnpsambix. [lapannenbHOCTh MNPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: NapalljielbHbIE MPSIMbIE B IMPOCTPAHCTBE, MAPATUIETBHOCTh TPEX MNPSIMBIX,
napajuleIbHOCTh MPSAMONM M miockocTu. [lapanienbHoe M LEHTpaabHOE MPOEKTHUPOBAHME, W300paKeHUE
¢uryp. OCHOBHBIE CBOWMCTBA MapajljIeNILHOTO MpoeKTUpoBaHus. M3o0paxeHue ¢Guryp B mapajieabHOU
NPOEKUMU. YTIObl € COHANPABICHHBIMU CTOPOHAMH, YIroJl MEXAY HpPsIMBIMHU B IPOCTPAHCTBE.
[TapannenbHOCTh TUIOCKOCTEH: MapaJlIeJbHbIE IJIOCKOCTH, CBOMCTBA MapaJUIEIbHBIX IIJIOCKOCTEM.
[Tpocteiimue MpPOCTPaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpadJp, MapajlieNenure]], MOCTPOSHUe
CEYECHU.

[lepneHIMKYISIPHOCTD MPSAMOM M ITUIOCKOCTH: MEPHNEHAUKYIISPHBIE NPSIMbIE B IPOCTPAHCTBE, MPSMbIE
napasuleJIbHble M NEPIEeHANKYISPHBIE K IOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH MPSMOM U MIOCKOCTH,
TeopeMa O MPSMOH NMEPHEHAUKYISIPHOM MIockocTu. OpToroHanbHOE NpoeKkTuposanue. [lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 1O IUIOCKOCTH, IMPOEKLUs
¢urypel Ha TUIOCKOCTh. llepneHIUKYISAPHOCTh IUIOCKOCTEW: MpPH3HAK MEePHEHIUKYISIPHOCTH JBYX
mockocrteil. Teopema 0 TpEX meprneHIuKyIIsIpax.

Yrisl B IPOCTPAHCTBE: YroJl MEXAY IPsMOM M IIJIOCKOCTBIO, JABYIPAHHBIM YIOJI, JTMHEHHBIM Yroj
JIBYTPAHHOIO yriia. TpéXrpaHHbIil 1 MHOTOIpaHHbIE yriibl. CBOMCTBA IJIOCKUX YIJI0OB MHOTOI'PAHHOIO YIJIA.
CBolicTBa IJIOCKMX M JIBYTPAHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl KOCHMHYCOB M CHHYCOB IS
TPEXTPAHHOTIO YIJIA.

MHororpaHHuku

Buael MHOrOrpaHHUKOB, pa3BEpTKa MHororpaHHuka. llpusma: nN-yronbHas mnpusma, npsiMas u
HAKJIOHHAs INpuU3Mbl, OOKOBas M MOJHas IMOBEPXHOCTb Npu3Mbl. [lapannenenunesn, NpsMOYTOJIbHBIN
napasuliesienuIel U ero cBorcrra. Kparvaiiime myTu Ha MOBEpXHOCTH MHOTOrpaHHMKa. Teopema Dusepa.
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[TpoctpanctBeHHast Teopema Iludaropa. Ilupamupa: n-yronpHas nupamuzia, NMpaBUIbHAs U yceuEHHas
nupamuibl. CBolicTBa pédep M OOKOBBIX IpaHel MpaBWIbHON mupamusl. [IpaBuibHbIE MHOTOTPAHHUKU:
IpaBWIbHAs IpU3Ma M IIPaBWIbHAsg NUPAMMJA, NPaBUIbHAs TPEYrojbHas NHpaMUAAa W IIPABWIBHBIN
TeTpa’ip, KyO. IIpeacraBienne o mpaBUIbHBIX MHOTOTPAaHHHUKAX: OKTAdIP, JOACKAdP U HKOCAIP.

Bbluncnenue 371€MEHTOB MHOIOTPAaHHUKOB: pEOpa, nuaroHanu, yriael. Ilmomanes OokxoBo#
MOBEPXHOCTH M TOJHON TOBEPXHOCTH MPSIMOM MPHU3MBI, IUIONIATh OCHOBaHUM, TeopemMa O OOKOBOMU
IIOBEPXHOCTHU NPMOi npu3Msl. [1nomans 60k0BOM MOBEPXHOCTH M MOBEPXHOCTU IMPABUIbHON ITMpPaMUIbL,
TeopeMa O IUIOIAAU YCEUEHHON TUPAMUIBI.

CuMMeTpus B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU NPABUJIBHBIX MHOTOTPaHHUKOB. CUMMETpUS B
IIPaBUIILHOM MHOTOIPAaHHMKE: CHMMETpUs ITapajuieenuIle1a, CAMMETPUS IIPaBUIIbHBIX IIPU3M, CHMMETPHS
IIPABWJIBHOM NUPaMUIBIL.

BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE

[TonsiTusi: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHANPABICHHBIE U IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.
JleiicTBUSL ¢ BEKTOpaMM: CIOKEHUE M BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KECHHE
BEKTOpa Ha uucio. CBoiicTBa cioxeHHusl BEeKTOpoB. CBONCTBAa YMHOKEHHUs BeKTopa Ha uucio. [loHsTue
KOMIUIaHapHble BEKTOphl. llpn3Hak koMmmaHapHocTH TpEX BeKTOpoB. [IpaBuio mnapamienenunena.
TeopemMa 0 pasioKeHUMH BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM BeKTopaMm. IIpsMoyronpHas cucrema
KoopauHar B mpocrpaHcTtBe. Koopaunatel BekTopa. CBsi3p MeXAYy KOOpAMHAaTaMH BEKTOpa W
KOOpJMHATaMU TOYEK. YTOJI MeXay BekTopaMu. CKaJIIpHOE MTPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tena Bpamienus

[onaTus: nMAMHIPUYECKass MOBEPXHOCTh, KOHMYECKAs IMOBEPXHOCTh, cepuueckas MOBEPXHOCTH,
oOpasyromve mnoBepxHocTed. Tena BpalleHus: IMIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map.
B3aumHoe pacnonoxeHue cepbl M IMIOCKOCTH, KacaTellbHas IJIOCKOCTh K cepe. M3o0pakeHue Ten
BpallleHus Ha TIIOCKOCTU. Pa3BEépTka nunnHapa u konyca. Cummetpus chepsl 1 mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOJILHOTO MapajlieNienuIea u
cieactBus u3 He€. OObEM MPSAMOI M HAKJIOHHON MPU3MBI, HWIMHAPA, MUpaMubl U KoHyca. O0BEM mapa u
1apOBOT'O CEIMEHTA.

KomOunanmu Ten BpalieHus U MHOTOTpaHHHUKOB. [Ipu3Ma, BrMcaHHAs B LUJIMH/P, OMUCAHHAST OKOJIO
munHapa. [lepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u chepsl miaockoctero. [lonsTre
MHOTOTpaHHHKA, OTMCAHHOT'O OKOJIO c(pephl, chepbl, BIMCAHHON B MHOTOTPAHHUK WJIM TEJIO BPALCHUS.

[Tnomaaps NOBEpXHOCTH LMWIMHJPA, KOHYCA, Iuomaab chepsl U e€ yacteld. [lonobue B mpocTpaHCcTBe.
OtHomienne 00BEMOB, TUIOMIAACH TMOBepXHOCTEH mMoM00HBIX Quryp. IlpeobpasoBanue momoo6wUs,
roMoTeTHs. Pemenue 3a1a4 Ha IMIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne ceyeHH! MHOTOTPAHHHMKOB M TeJl BpAllCHUs: CEUeHUs UWIMHIApa (MapaielnbHO U
NEPIEHUKYIJIIPHO OCH), CEUYEHHUsl KOHyca (TMapajuieibHbleé OCHOBAHUIO U MPOXOMSIINE YEPE3 BEPILIUHY),
CEUeHHs IIapa, METO/bl MOCTPOEHHUS CEYEHMI: METOJ CIIEZIOB, METOJ BHYTPEHHEIro MpPOEKTUPOBAHMSI,
METO/]] IEPEHOCA CEKYIIEH MIIOCKOCTH.

BexTops! 1 KOOpAMHATHI B MPOCTPAHCTBE

BexTtopel B mpoctpancTtBe. Omnepanuu HaJ BekTopamHu. BekropHoe ymHOkeHuE BekTOpoB. (CBONCTBa
BEKTOpPHOTO yMHOXkeHHs. [IpsMoyrosibpHas cucremMa KOOpJAuHAT B mpocTpaHcTBe. KoopanHaThl BekTopa.
Paznoxenue BexTopa no 6aszucy. KoopJuHaTHO-BEKTOPHBIA METO/ IIPU PELICHUH TeOMETPUYECKHX 3a/1a4.
JBHAKEHNS B IPOCTPAHCTBE

JBmkenust mpoctpanctBa. Otobpaxkenus. [[BrkeHUs U paBeHCTBO ¢uryp. OOuue cBOWCTBA JABMIKEHHIA.
Bunpl nBrkeHMil: mapaisienbHblil IepeHoc, eHTpalbHas CUMMETPUs, 3epKaibHas CHMMETpPHsI, TOBOPOT
BOKpYT npsiMoii. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.

TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC
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