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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mnporpamma yueOHOro kypca «['eomerpus» 0a30BOro YpoOBHS IS
obOyuatommuxcs 10 kmacca paspabotana Ha ocHOBe DenepaqbHOTO0 TOCYAaPCTBEHHOTO
00pa3oBaTEILHOTO CTaHJapTa cpeaHero oOiiero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHMH, MPEABABIAEMbIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaTUIIIIA
poccuiickoro oOpa3oBaHms. Peamuzanus mporpaMMbl  00eCleYMBAET  OBJIAJICHUE
KITIOYEBBIMH ~ KOMIETCHIIMSMH, COCTaBISIONIMMH OCHOBY JIII  CaMOpa3BUTUSL U
HENPEpPBIBHOTO  00pa3oBaHMs, IIEIOCTHOCTh  OOMIEKYIbTYpHOTO, JHUYHOCTHOTO W
MI03HABATEIFHOTO Pa3BUTHS JTUYHOCTH OOYJArOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reéOMETpUU Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHMUs
o0ycCJIOBJICHA TTPAKTUYCCKON 3HAUMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX PE3YIbTAaTOB
oOydeHHMsI TEOMETPMHM B HAIPaBICHUW JIMYHOCTHOT'O Pa3BUTHS  OOyYarOIIHMXCH,
dopMupoBaHus (DYHKIIMOHATBLHON MaTEMaTUYECKOW TPaAMOTHOCTH, HW3YYCHHUS JPYTHX
y4EOHBIX JUCHUILINH. Pa3BuTHe y oOydYarommXcs TNPaBHIIBHBIX TPEJICTABICHUH O
CYITHOCTH M TIPOUCXOXKJICHUU TCOMETPUUYCCKUX aOCTPAKIMi, COOTHOIICHUH PEaTbHOTO U
U/ICaTbHOTO, XapaKTepe OTPaKCHHsI MAaTeMaTUYeCKOW HAyKOW SIBIICHUH W IPOIIECCOB
pealbHOTO MHpa, MECTe TEeOMETPUHM B CHCTEME HAyK M pOJM MaTeMaTHYECKOTO
MOJICTMPOBAHKUS B HAYYHOM IIO3HAHWM M B TIPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHUPOBO33PEHHUsS yUaIIMXCs, a TaKKe KadeCTB MBIIIJICHHS, HEOOXOIUMBIX JIs
a/IanTaiui B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBIsIeTCsT OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHHs, Tak Kak oOecleYnBaeT BO3MOXXKHOCTh M3yYeHHUS KaK JUCIUTUIHH
€CTECTBEHHO-HAYYHO! HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe  MbIIUIeHUE, (QopMHpyeMOoe TpH  HW3YYCHUH  OOYYaIOIIHMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U IMTOCTPOCHHUH IIETIOYKH JIOTHUECKUX YTBEPIKICHUHN B X0/¢€
pEelIeHUs] TEOMETPUYECKUX 3a7ady, YMEHHE BBIJBUTATh W ONPOBEpPraTh THIOTE3BI
HEIMOCPEICTBEHHO HMCIOJB3YIOTCS TPHU PEIICHUH 337]a4 €CTeCTBEHHO-HAyYHOTO IIMKJa, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsaX JEATENBHOCTH YesoBeka. OpUEHTAIMs YeJIOBeKa BO BPEMEHH W TPOCTPAHCTBE
— HEO0OXOJMMOE YCJIOBHE €r0 COIMAIBHOTO OBITHA, opMa OTPaKEHHUS OKPYKAIOIIETO
MHpa, YCIOBUE YCHENIHOTO TO3HAHUS W aKTUBHOTO MpeoOpa3oBaHMs ACHCTBUTEIHHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU O0Opa3aMu OOBEAMHSIET pa3Hble BUILI YIeOHOW U
TPYJOBOW NEATETLHOCTH, SIBISIETCS OJHUM W3 TPO(ECCHOHATHLHO BAXKHBIX KadecCTB,
MO3TOMY aKTyajdbHa 3amada (GopMupoBaHHS Yy OOyYAOIIUXCS TPOCTPAHCTBEHHOTO
MBIIIICHUS KaK Pa3HOBUIHOCTA OOPA3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHCHTA B
MOATOTOBKE K MPAKTUYECKOMN JACATEIHPHOCTH 1T0 MHOTUM HAIPABJICHUSIM.



Lens ocBoenust mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpPOBHE
o0ydeHus — o0mieoOpa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYYAIOUIUMXCS 4Yepes
o0OecrieyeHue BO3MOXKHOCTH MPUOOPETEHUST M  HUCHOJIb30BAHMS  CUCTEMATHUYECKUX
r€OMETPUYECKUX 3HAHUW U JAEUCTBUHM, CHEHU(PUUYHBIX TE€OMETPUH, BO3MOKHOCTHU
YCIEIIHOTO NPOJOJDKEHUs 00pa3oBaHUsS 10 CHEIUAIBHOCTSAM, HE CBSI3aHHBIM C
MPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeJHA3HAUEHA AJis 00y4arolUXCs
CpeIHEH IIKOJbI, He MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHCHUN HA YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi. Takum oOpazoMm, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJKHBI
OCBOUTH OOIME MaTeMaTHYEeCKHME YMEHHUsS, CBA3aHHBIE CO CNEeUU(PUKONW TEOMETpUH U
HEOOXOMMbIE JJIS JKM3HM B COBpPEMEHHOM oOmiectBe. Kpome 53TOro, oHU HMEIOT
BO3MOXXHOCTb H3y4YUTh T'€OMETpHUIO OoJiee IIyOOKO, €clu B JaJIbHEWIEM BO3HHUKHET
HEOOXOJIMMOCTh B TEOMETPUYECKUX 3HAHUAX B TPO(EeCCHOHATBLHOM eI TeIbHOCTH.

JlocTrkeHue  1end  OCBOEHUS  MpOorpaMMbl  OOECHEYMBAETCS  pEllEHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpuoputeTHhIMU 3a7ja4aMi OcBOeHUs Kypca «['eomerpum» Ha
6a30BoM ypoBHe B 10 kjacce sBISIOTCS:

e (opmupoBaHHe TPENCTABICHUS O F'EOMETPUM KaK YacTh MHPOBON KYJIbTYpbl U

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue NpENCTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpAIEHUA Kak O
BXHEHIINX MaTeMaTHUYECKUX MOJIETISAX, TMO3BOJIAIONIMX OIKCHIBATh M HM3y4YaTh
pa3HbIe SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (opmupoBaHHe YMEHHUs pacliO3HaBaTh Ha YepTEkKaX, MOACISIX U B pEAIbHOM MHUpPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

e OBJAJCHHE METOJAMH pEIICHUA 3a7ad Ha TMOCTPOCHUS Ha M300paKEHUAX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHHe YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATUSIMU O MHOTOT'PAaHHUKAX
U TeJllax BPAIlleHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHHE alTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3ajay; (OpMHUpPOBAHUE
YMEHHS MPOBOAUTH HECIOXKHBIE J0Ka3aTelbHbIE PACCYKIEHUS B XOJI€ PELICHUS
CTEepEOMETPUUECKUX 3aJ1a4 U 33]]a4 C IPAKTUUECKUM COJIEPIKaHUEM;

e pa3BUTUE UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0O0ydarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, HCCIENOBATENbCKUX YMEHHUH, KPUTUYHOCTH
MBIIILICHUS;

e (dopmupoBanue (HyHKIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPHH:
YMEHHE paclo3HaBaTh IMPOSBICHUS TE€OMETPHUUECKUX MOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pEaTbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YYCHUU TPYTUX
yu4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEpPHOCTEH,
(GopMynupOBaTh UX Ha SA3BIKE TEOMETPUHM M CO3[1aBaTh T€OMETPUUYECKUE MOJIEIH,
NPUMEHATh OCBOCHHBIN TE€OMETPUYECKUI ammapar Uil PEeIIeHUS MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETUPOBATh U OLEHUBATh IOJYYCHHBIC
pE3YJIbTATHI.



OTnuuuTensHOW OCOOCGHHOCTBHIO TPOTPAMMBI  SBISIETCS  BKJIIIOYCHHE B KypC
CTEpEOMETPHH B Hayale €ro M3Y4YeHHs 3a]ad, PElIacMbIX Ha YPOBHE WHTYHTHBHOTO
MO3HAHMSI, W ONpEeAeNEHHBIM 00pa30oM OpraHM3oBaHHas paboTa HaJg HHUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHPYET
NPOTeKAaHWE WMHTYUTHBHBIX TPOIIECCOB, MOTHBHPYET K JalbHEUIIEMY HW3YYCHHIO
npeaMeTa.

[Ipennourenne oTHaéTcss HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHsS, TO €CTh
TEOpPETHUECKUE 3HAHHUS MMEIOT B CBOCH OCHOBE WyBCTBEHHOCTDH MPEAMETHO-TTPAKTHUECKON
AesTeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEJACTABICHUN Yy YydYalIUXcsi B Kypce
CTEpEOMETPHH TPOBOIUTCS 3a CU€T pelleHHs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajlay Ha OINEPUPOBAHME MPOCTPAHCTBEHHbIMH oOpa3zamu. CoznaHue oOpasa
NPOBOJIUTCS. C OMOPOM Ha HArIsTHOCTh, a ONEpUpPOBaHHWE OOpa3oM — B YCIOBHUSAX
OTBJICYCHHUS OT HATJIATHOCTH, MBICJICHHOTO U3MEHEHUS €T0 MCXOTHOTO COACPKAHMS.

OcHoBHBIE conepkaTenbHble JuHUKU Kypca «leometpum» B 10-11 kiaccax:
«MHuororpaHHukn», «[IpsiMple W TUIOCKOCTH B TMPOCTpaHCTBE», «Tema BpameHus»,
«BekTopel W KOOpAMHATHEI B TpPOCTpaHCTBE». DOpMHpOBaHHE JIOTHUECKUX YMEHHUH
pacmpesenseTcss He TOJBKO 10 COAEpKAaTelbHBIM JIMHUSAM, HO W 0 ToJaM OOy4eHHUs Ha
YPOBHE CpeHEro o01ero 0opa3oBaHus.

Conepxanne o0pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
paboueil mporpamMmbl, pacrpeAesi€HHbIM IO TojaM O0y4YeHUs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4yTOObI OBJIaJICHUE T€OMETPUUECKIUMH MOHATUSIMU U HABBIKAMHU OCYILECTBISIIOCH
MOCJIEJIOBATEIbHO U TIOCTYIATEIbHO, C COOJIIOJICHHEM TMPUHIHUIIA PEEeMCTBEHHOCTH,
YTOOBI HOBBIE 3HAHMS BKJIIOYAIKCH B OOIIYIO CUCTEMY I€OMETPUUYECKUX TMPEACTaBICHUMN
o0ydJaromuxcs, pacuupsis u yriryosnss e€, o0pa3ysi IpOYHbIe MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEGHOM IIUVIAHE

Ha uzyuyenue reomerpun orBoautcsa 1 yac B Heneno, Bcero 34 u.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX IPSAMBIX; NAPAJIEIBHOCTDh IPSMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaieaenunes; NIoCTPOCHUE CEUYEHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IMPU3HAK  IEPHEHIUKYJSPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBbI; IpsiMasi U HAKJIOHHAs NMPU3MbI; OOKOBasi U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuisl. IIpaBuiibHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip u ukocasap. CeueHust IpuU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOCHHUSI IPOrpaMMBbl yueOHOTo npeaMera «MaTtemMaTuka) XapakTepu3yroTcs:

I'paxxnanckoe BocMTanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMKM 00YYAIOIIEeTOCsl KaK aKTUBHOT'O M OTBETCTBEHHOTO UJIEHa POCCUMCKOTO
oO11iecTBa, MPEICTABICHUEM O MAaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, IPOLIECIYD
TPaXKJIAHCKOTO O0IIecTBa (BBIOOPHI, OMPOCH U TP.), YMEHHEM B3aUMOJICUCTBOBATH C COIMAIBbHBIMU WHCTUTYTAMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHI0 POCCUHCKOM TPaXKIAHCKOM WIESHTHUYHOCTHU, YBAXKEHUS K TMPONUIOMY M HACTOSIIEMY
POCCUMCKOM MATEeMaTHKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUUCKHX MAaTeMaTUKOB M POCCHICKOM
MaTEeMaTHYE€CKOM IIKOJIbI, K UCIIOJIH30BAHHIO ATUX JOCTIKEHUHN B IPYTrUX HAayKaX, TEXHOJIOTHUAX, C(hepax IKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; Cc(GOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKUM TMPUMEHEHUEM JOCTWKEHUU HAYKH U JEATEIBHOCTHIO YUEHOTO;
OCO3HAHHEM JIMYHOTO BKJIAJ|a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETo.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIIOYAs ACTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
PELIEHUM, PACCYKICHUM; BOCITPUUMUYHUBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nYeCcKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHYECKUE 3HAHUS B MHTEpecax 370poBOro u Oe3omacHoro oopasa
JKW3HU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3JI0POBBIO (30pOBOE MUTAHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U
OTHBIXa, peryisipHas Qu3nyeckas aKTUBHOCTH), (U3MYECKOTO COBECPIICHCTBOBAHMS, IIPH 3aHATHSAX CIOPTHBHO-
03JI0POBUTEIILHOU JIEATEIBHOCTHIO.

Tpynosoe Bocniuranue:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM LIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pa3iudHbIM chepaM npodhecCUOHAIBHOM
NEATEeNIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPUIIOKEHUSMH, YMEHHUEM COBEPIIATh OCO3HAHHBIA BbIOOp Oyayiieit
npodeccur U pearn30BbIBATh COOCTBEHHBIC KM3HEHHBIC IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTeMAaTHYECKOMY
00pa3oBaHUI0O UM CaMOOOPA30BAHUIO HA MPOTSHKEHUM BCEUW JKM3HU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPABICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUUECKOW KYJIbTYphl, TOHUMAHUEM BJIUSHHUS COIIMATBHO-IKOHOMHUUYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOAHON U COIMAIBLHOW Cpeabl, OCO3HAHMEM TJI00AJIbHOIO XapakTepa JKOJIOTHUYECKUX MpooIieMm;
OpUCHTAIIME Ha NPUMEHEHHE MATeMaTHYECKHX 3HAHUW IS penieHus 3aJad B 00JIaCTH OKpYKalolel Cpeabl,
TJIAHUPOBAHUS IMMOCTYIKOB M OIICHKH X BO3MOYKHBIX MTOCIEACTBUM JIJISI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpPMUPOBAHHOCTHI0 MHUPOBO33PCHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH H
0OIIIeCTBEHHON TMPAaKTUKH, MOHHUMAHUEM MaTEMaTHYEeCKON HayKu Kak c(epbl YeloBEUeCKON NesTeIILHOCTH, JTAIloB €&
Pa3BUTHS M 3HAYMMOCTH JJISl PA3BUTHUS UBUJIM3AINH; OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MaTEeMaTHYECKOW KYyJIbTYpoi
KaK CpEJCTBOM TIO3HAHMSI MHUPA; TOTOBHOCTHIO OCYIIECTBIATh MPOSKTHYIO W HCCIEAOBATEIBCKYIO JESITEIHHOCTH
WHMBUIYaJIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MertanpeIMEeTHBIE PE3yJIbTaThl OCBOCHHUS INPOrpaMMBl ydeOHOTO ImpeameTa «MareMmaThka» XapaKTepu3YHTCs
OBJIQJICHUEM YHHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCBUIMU, VHUBECPCAIbHLIMU KOMMYHUKAMUBHLIMU OeUCEUIMU,
VHUBEPCATILHBIMU Pe2YTISIMUBHBIMU OCUCMEUSIMUL.

1) Vnusepcanvnvie noznasamenvmsle oeiicmsus, obecneuusarom Gopmuposanue 6a306blx KOSHUMUBHBIX NPOYUECCO8
ooyuaowuxcs (0ceoeHue Memooo8 NO3HAHUS OKpYHcarowe2o Mupa, NpuMeHeHue A02UYecKUx, UCCie008amelbCKux
onepayuil, ymenuii pabomams ¢ ungpopmayueti).

ba3oBblesiornyecKkue1eicTBUA:



BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKKM MATEeMaTUYECKHX OOBEKTOB, MOHSITUN, OTHOIICHUMN
MEXJy TOHSATUSIMU; (QOPMYITUPOBATH OMNpEACICHUs TMOHSITUM; YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK
KJ1accu(puKaIuu, OCHOBaHUS JIJIs1 000OIIEHNS M CPABHEHUSI, KPUTEPUH TIPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIHPOBATH U NPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U  OTPHUIIATEIbHbIE,
€JIMHUYHBIC, YaCTHBIC U OOIIUE; YCIOBHBIC,

BBISIBJIATh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHrs B (hakTax, JaHHBIX, HAOTIOICHUSIX U
YTBEPKACHUSX; MPeIarath KPUTEPUU JJIsI BBISIBIICHUSI 3aKOHOMEPHOCTEHW U MPOTHUBOPEUHH;

JenaTh BBIBOJIBI C KCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W WMHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITEJILHO [I0Ka3aTeIbCTBA MATEMAaTUUECKHUX YTBEPKJICHHHN (NMpSIMbIE W OT MPOTUBHOTO),
BBICTPANBaTh apTryMEHTAIIUIO, TPUBOJAUTE IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U
BBIBOJIBI,

BbIOMpATH CIoco0 perieHus ydeOHoU 3aaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHMs, BRIOUpaATh Haubosee
MOJXOJISAIIUN C yUETOM CaMOCTOSITEIBLHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3zoBbleuccienoBare/bCKUeeiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCJICNIOBATECIbCKHH HWHCTPYMEHT TIO3HAHUSA;, (OPMYJIHMPOBATH  BOIPOCHI,
GuKCcHpYIOIME TPOTUBOpPEUHe, MpoOJeMy, YCTaHABIWBAaTh MCKOMOE H JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMCHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IIPOBOJAUTH CAMOCTOSITCJIBHO CINIAHUPOBAHHBIA IKCIIEPUMEHT, HCCICAOBAHHME IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYEeCKOTO OOBEKTa, SBJICHUS, TPOIECCa, BBIIBICHHIO 3aBHCHUMOCTEH MEXTY OOBEKTaMH, SBICHUSIMH,
IPOIIECCAMU;

CaMOCTOSITEILHO (opMyaupoBaTh OOOOIICHUS ¥ BBIBOJLI 110 pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHHS,
WCCJICOBAHNS, OIICHUBAThH JOCTOBEPHOCTH MOJYUYCHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 000O0IICHHUIA;

IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAaK)KE BBIJBHTATh MPEITOIOKCHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSX.

Pabora ¢ undgopmaumeii:

BBIABIIATH 1€UIIMTH HHOOPMAITUH, TaHHBIX, HECOOXOIUMBIX JIJII OTBETA Ha BONPOC M JJIS PEIICHUS 3a/1a9H;



BbIOMpaTh MHQPOPMALMIO M3 HMCTOYHUKOB pAa3jIMYHbIX THUIIOB, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATH U
MHTEPNPETUPOBATH UH(POPMALIMIO PA3IMYHbIX BUAOB U (POPM IpeICTaBICHUS;

CTPYKTYPHUPOBATh HH(OpMALMIO, IPEACTABIATH €€ B pa3IMuHbIX (hopMax, WIUTIOCTPUPOBATH I'paruecky;
OLICHUBATh HaAEKHOCTh MH(OPMAIIMU TIO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvuvie KoMMyHUKamugHwle Oelicmeus, 00ecnedusarom Cc@OPMUPOSAHHOCHb COYUATLHBIX HABLIKOG

00VuaOWuUxcs.
Oo0wenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJEHUSI B COOTBETCTBUM C YCJIOBUSAMH M IEJISIMU OOIICHUS; SCHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN PE3yJIbTarT;

B Xo/€ OOCYXJIEHMs 3a/laBaThb BOIPOCHI IO CYHIECTBY OOCYXJIaeMOW TeMbl, MpPOOJIeMbl, pelraeMoil 3aaadd,
BBICKA3bIBaTh HJICHM, HAIICJICHHBIC HAa TMOWUCK PEIICHHS; COMOCTABJIATh CBOU CYXKACHUS C CYXKICHHSIMU JPYTrUX
YYaCTHUKOB Juajnora, oOHapyXMBaTh pa3jiMuuMe M CXOJCTBO IO3MIIMHI; B KOPPEKTHOH (opme QopmynupoBaTh
pa3HoOrIacus, CBOM BO3PAKEHHUS;

NPEJICTABIISATh PE3yabTaThl PEIICHUS 3aJ]a4H, SKCIIEPUMEHTa, UCCIIE0OBaHMSs, TPOEKTA; CAMOCTOSTENILHO BHIOUPATh
¢dbopMat BBICTYIICHUS C YUETOM 3aJ1ay MPE3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBO:

MOHUMATh M HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M MHAMBUAYaTbHON paOOThl MPHU PEIICHUU YYEOHBIX
3a/lay; TPUHUMATh I1IeJb COBMECTHOHM JESITEeNbHOCTH, IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM paloTHI,
pacmpenensiTe BHABI padOT, JIOTOBApUBATHCS, OOCYXKIAaTh MPOILIECC M PE3yIbTaT padOThl; 0000mMaTh MHEHHS
HECKOJIBbKHUX JIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (popmax paboTel (0OCyx)aeHHs, 0OMEH MHEHUH, «MO3TOBbIE IITYpPMBI» W HWHBIC);
BBITIOJHSTH CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C APYTMMHU 4YiIe€HAMU KOMAaHJbI; OIEHWBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIUH MIPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBHSI.

3) YHM6€pCClﬂbel€ pezyiiamuenole Oeﬁcmeuﬂ, obecneyusarom d)opMupoeaHue CMbBICII06bIX YCMAHOBOK U JHCUZHEHHbBLX

HABBLIKOB JTUYHOCMU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIAH, AJITOPUTM PEILLIEHUS 3a/1a4, BBIOMPATh CIOCO0 PELICHUs ¢ YUETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELUICHUH C YYETOM HOBOM
uH(pOpMaIIH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMHU I103HABATEJIbHON pedieKCHH KaK OCO3HAHUSl COBEPIIAEMBIX JIEHCTBUNH M MBICIUTEIbHBIX
IPOLIECCOB, MX pEe3YyJlbTAaTOB; BIAAETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IIpolecca U pe3yibTara
peLIeHUsI MaTEMAaTUYECKOU 3a/1auH;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IIPY PELLICHUH 3a7a4l, BHOCUTH KOPPEKTUBBI B 1€ TEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITENBCTB, JaHHBIX, HAIJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIIEHMBATh COOTBETCTBHE PE3yJIbTAaTa IEJIM U YCIOBHIM, OOBSICHATh MPUUYUHBI JOCTHIKEHUS WM HEJOCTHXKEHUS
PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTh OMIMOKY, TaBaTh OIICHKY NPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATHIMU: TOUYKA, PAMasi, IIIOCKOCTb.

IIprMeHATh aKCMOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX IIPU PELICHUU F€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATHIMU: MAPATUIETBHOCTD U NMEPIEHIUKYIAPHOCTD MPSAMBIX U MIJIOCKOCTEN.

KnaccudummpoBath B3auMHOE pacroiokeHNe MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: ABYTPAHHBIN YTOJl, TpaHU JIBYTPAHHOTO yria, pedpo ABYrpaHHOTO yriia; TUHEWHBIN yroll
JBYIPAaHHOIO yTJIa; TPajyCHAasi Mepa IBYTPAHHOTO YIJIA.

OnepupoBaTh NOHSATUSIMU: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBINYKIIbI MHOTOIPAHHUK, 3JIEMEHTHl MHOTOIPaHHUKA,
MPaBUWIBHBI MHOTOIPaHHHUK.

Pacno3naBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (MHUpaMuAa; Ipu3Ma, NpsSMOYTOJIbHbIN Mapajuiesienunes, Kyo).

KnaccudunmpoBate MHOTOTpaHHUKH, BBIOMpAas OCHOBaHUS MJis KiIacCU(UKAIHUK (BBIMYKIBIE W HEBBITYKIIBIE
MHOTOTPAaHHUKU; MPABUJIbHBIE MHOTOI'PAHHUKH; IPSIMBIE U HAKJIIOHHBIE TPU3MBI, MapaIICICIUIIC IbI).



OnepupoBaTh MOHATUSIMU: CEKYIIAs TUIOCKOCTh, CEYEHUE MHOTOTPaHHHUKOB.

OOBACHSITH NPUHITUTIBI TOCTPOCHUS CEUCHU M, UCTIONb3Ysl METO/ CIEO0B.

Ctpouth ceueHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC) IJIOCKME YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y.

Pemiath 3amaun Ha HaXOXKAEHHWE TCOMETPUUYECKUX BEIUYMH IO o0pasliaM WIM alfOpUTMaM, MPUMEHSSI U3BECTHBIC
aQHAJTUTUYECKUE METOJbI MPU PEIICHUU CTAHJAPTHBIX MATEMATUYECKHUX 3a7a4 Ha BBIYMCICHHE PACCTOSHUN MEXIY JBYMS
TOYKaMHU, OT TOUKH JO0 MPSIMOM, OT TOUKHU JIO TUIOCKOCTH, MEXITY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Pemiath 3amaun Ha HAXOXKACHUE T€OMETPUYECKUX BEJIWYUH MO O0pasliaM WIM aJifOpUTMaM, MPUMEHSSI U3BECTHBIC
AQHAJUTUYECKUE METOAbl TMPU pEHICHWHU CTAaHAAPTHBIX MATEMAaTHYECKUX 3aJad Ha BBIYKHCICHHE YIJIO0B MEXKIY
CKPEIIMBAIOITUMHUCS TPSIMBIMU, MKy TIPSIMOH U TIIIOCKOCTBIO, MEX/TY TIJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TUIOMIANA TMOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpU3Ma, MUpamMua) ¢ IpuMeHeHHeM GopMyll,
BBIYHCJISITE COOTHOIICHUSI MEXTY TUTOMIQISIMH MOBEPXHOCTEN, 00hEMaMU MOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPHUSI B IPOCTPAHCTBE; ILIEHTP, OChb U IJIOCKOCTh CHUMMETPUHU; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPHI.

W3BnekaTh, npeoOpa3oBbIBaTh U UHTEPIIPETUPOBATH HH(OPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaXx,
NPE/ICTABIICHHYIO HA YepTexaxX U PUCYHKaX.

[IpumensTh TeoMeTpruecKue (akThl IS PEeIICHUsS] CTEPEOMETPUYECKUX 3a/a4, TIPEANoIaralonXx HECKOJIBKO 1IaroB
pEIICHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW (hopMme.

[IpuMeHsAT, TpOCTEHIIINE MPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TPU PEIICHUU
CTEPEOMETPUUECKHUX 3a/1au.

[IpuBOaUTH NIpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HU, PACIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOTYy4YEHHBbIE 3HAHUSI HA IMPAKTUKE: AaHAIM3UPOBATh pEaJIbHbIE CUTyalldd W MPUMEHSITh H3YYCHHBIC
MOHATHS B TIPOIIECCE€ TIOWCKA PEIICHHWsS MaTeMaTW4eCKd CGHOPMYITHMPOBAHHOW MPOOJIEMBI, MOJETUPOBATH peabHbIC
CUTyallul Ha fA3bIKE T'€OMETPHUM, HCCIEAO0BATHh MOCTPOEHHbIE MOJEIH C HCIOJIb30BAHHEM T€OMETPUUYECKUX MOHSITUU U
TEopeM, armapara aareOpbl; pemaTh TPAKTUIECKUE 3a/1a4H, CBI3aHHBIC C HAX0XKICHHEM T€OMETPUYECCKIX BEITUYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/m | TeMIporpammbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
IT :
1 OBTOPEHHE: CEHCHIA, 2 1 https://resh.edu.ru/
PaCCTOAHUA U YTIJIbI
[IpsiMBbI€ M TIIIOCKOCTH B
2 HPOCTPATCTEE. 6 1 https://resh.edu.ru/
[TapamienpHOCTBIIPSMBIX U
IUTOCKOCTEMN
I1
3 epHeHHminpHOCTBHpﬂMHX 1 6 1 https://resh.edu.ru/
IJI0CKOCTEM
h%
4 FIIEL MEAILY HpAMBIMH 5 1 https://resh.edu.ru/
IJIOCKOCTSIMU
MHororpaHHuKH 6 https://resh.edu.ru/
OOBEMBIMHOTOTPAHHUKOB 4 https://resh.edu.ru/
BBenenue B crepeoMeTpHIo 5 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34 6 0
[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMast, TIIOCKOCT,
npocTpancTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napajuieNbHbIX TPSIMbIX
(OTpe3KoB), CepeMHBI
oTpe3Ka.

[TonsTus:
nepeceKaouecs
IJI0CKOCTH,
nepeceKarouecs mpsmas
U TUIOCKOCTD

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/https://uchi

.ru/

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
NepeceKaroImecs npsmas
H IIOCKOCTH

3HAKOMCTBO C
MHOTOTpaHHUKAMH,

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauanensie cBeneHus o
KyOe U nmupamupe, ux
Pa3BEPTKU U MOJACIIH.
CeueHUsAMHOTOTPaHHUKOB

https://resh.edu.ru/https://uchi.ru/

Ilousitre 00
aKCMOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://resh.edu.ru/https://uchi.ru/

Ilousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://resh.edu.ru/https://uchi.ru/

B3anmHoe pacrnonoxxeHue
MPSAMBIX B IPOCTPAHCTBE:
MepPECeKaIOIINECH,
napasuieibHbIe U
CKpEILMBAIOIINECS
MpsIMBbIE

[TapannensHOCTH NPSAMBIX
U TNIOCKOCTEH B
MIPOCTPAHCTBE:

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/



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

napaJljiCJIbHBIC IIPSAMBIC B
IIPOCTPAHCTBE;
[apajlIeIbHOCTD TPEX
IIPSIMBIX

[TapamienpHOCT IPSAMBIX
U IJIOCKOCTEW B
MIPOCTPAHCTBE:
[TapamrensHOCTE IPAMOM
U TUIOCKOCTH

VYrusl ¢
COHAIpPaBJICHHBIMUCTOPOH
amu

. https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/

VYros Mex 1y NpsMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/https://uchi.ru/

[TapannenbHOCTHIIIOCKOCT
en:
napayieNbHbIETNIOCKOCTH
CaolicTBanapasuiesIbHbIXIT
JIOCKOCTEHN

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/

10

[Ipocreitmme
MIPOCTPAHCTBEHHBIE
(burypsl Ha TIOCKOCTH:
TeTpasap, Kyo,
napasuiesenumnes
[TocTpoenneceueHmit

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/

11

KonTtponsHas pabora o
teMe "[IpsiMble u
IIJIOCKOCTH B
IIPOCTPAHCTBE.

https://resh.edu.ru/https://uchi.ru/
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[TapamienbHOCTBIIPAMBIX
U II0CKOCTEN"

12

[lepnenquKyIApHOCTH
MIPSIMOM M IJIOCKOCTH:
NIEpIEHUKYIISIPHbBIE
IIpsIMBIE B IIPOCTPAHCTBE
[IpsiMble apajieabHbIE U
MEPIEHUKYIISIPHBIE K
IJI0CKOCTH

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/

13

[IpsimMble mapayenbHbIe U
MepIeHIUKYIISpHBIE K
IIJIOCKOCTH

[Ipu3nak
HEPIECHIUKYIIPHOCTH
MPSAMOU U TIIIOCKOCTH

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/

14

[Tpusnak
MePIEeHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH
Teopema o npsimMoit
MePIEeHIUKYIAPHOM
IJI0CKOCTH

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/

15

Teopema o npsimoit
MePIEeHIUKYIAPHOM
MJI0CKOCTH

https://resh.edu.ru/https://uchi.ru/

16

[lepnienqukynsp u
HAaKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue OT MPSAMOU 110
MIJIOCKOCTH

https://resh.edu.ru/https://uchi.ru/



https://resh.edu.ru/
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https://resh.edu.ru/
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[lepnenauxyisp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO INTIOCKOCTH,
paccTostHuEe OT MPSAMOM 10
IUIOCKOCTH

https://resh.edu.ru/https://uchi.ru/

17

VYTIuIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMON U
IIJIOCKOCTBIO
JIByrpaHHsbIi yrou,
JIMHENHBIN yrona
JBYTPAHHOTIO yria

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/

18

[lepnenuKyIApHOCTH
IJIOCKOCTEMN: IPU3HAK
HEPIECHIUKYIIPHOCTH
JIBYX TJIOCKOCTEM

https://resh.edu.ru/https://uchi.ru/

19

Teopema o
TPEXMEPIICHANKYIAPAX

https://resh.edu.ru/https://uchi.ru/

20

KonTpossnas pabora no
TeMaMm
"IlepneHUKYIAPHOCTH
MPSAMBIX U IIOCKOCTER" 1
"Vribl MEXy IPSAMBIMU U
TJIOCKOCTSAMHU"

https://resh.edu.ru/https://uchi.ru/

21

IlonsiTE MHOTOIpaHHUKA,
OCHOBHBIE 2JIEMEHTHI
MHOT'OTpaHHUKA,
BBIITYKJIbI€ U HEBBIITYKIIBIE
MHOT'OTPaHHUKY;
pa3BEpTKa

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/
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MHOTOT'PaHHUKA
IIpusma: n-yronsHas
npuU3Ma; TpaHu U
OCHOBAHHS TIPU3MBI;
npsiMasi ¥ HaKJIOHHAS
MIPU3MBI; OOKOBAsI U
MOJTHASI IOBEPXHOCTh
TIPHU3MBI

22

[Tapamnenenunen,
MIPSIMO YT OJIbHBIN
HapajuIeNIeIUIe] U ero
CBOMCTBA

https://resh.edu.ru/https://uchi.ru/
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[Inpamuia: N-yrosibHast
UpaMua, TpaHu U
OCHOBaHUE TTUPAMHUJIBI;
OOKOBas M MOTHAS
MMOBEPXHOCTh MMUPAMHU/IBI;
MpaBUJIbHAS U YCCUEHHAS
nupamua

https://resh.edu.ru/https://uchi.ru/
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[IpaBunbHbIC
MHOTOTPAaHHUKU: TIOHSTHE
MIPaBUIHLHOTO
MHOTOTpaHHUKA;
MpaBWJIbHAS IPU3Ma U
MpaBWJIbHAS TUPAMUJIA;
MIpaBUIIbHAS TPEYTOJIbHAS
MUpaMuia ¥ MPaBUIHHBIN
TeTpa’Ip; Kyo

https://resh.edu.ru/https://uchi.ru/
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IIpencrasnenue o

https://resh.edu.ru/https://uchi.ru/
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MIPaBUIILHBIX
MHOTOT'paHHHUKaX:
OKTa’/JIp, 1OJEKA3Ap U
UKOCAdP.

Cummerpus B
MIPOCTPAHCTBE:
CHMMETpPHSI OTHOCHTEIIHHO
TOYKH, IPSMOH,
TUTOCKOCTH.
DneMEeHTBICUMMETPUH B
MUpaMuIax,
napajuiesienuneaax,
MPaBUILHBIXMHOTOTPaHHH
Kax

https://resh.edu.ru/https://uchi.ru/
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Brranciaenue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUarOHAJN, YTIIbI
ITmomans 0OKOBOI
MMOBEPXHOCTH U TOJTHON
MMOBEPXHOCTHU MPSAMOM
MIPU3MBI, TUIOIIA/h
OCHOBaHHH, TeOpeMa o
OOKOBOM IMOBEPXHOCTH
NPSAMOU MPU3MBbI

https://resh.edu.ru/https://uchi.ru/

https://resh.edu.ru/https://uchi.ru/
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ITnomans 0OKOBOI
MMOBEPXHOCTU U
MOBEPXHOCTHU MPABUILHOM
MUPaMHJIbI, TEOpEMa O
UIoImaa OOKOBOH

https://resh.edu.ru/https://uchi.ru/
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IIOBEPXHOCTH YCEUEHHOMU
MIAPaMU/IBI

»8 KonTtponsHas pabora o
teMe "MHororpaHHuKu"

https://resh.edu.ru/https://uchi.ru/

29 ITonsarue 06 00BEME

30 O06bEMIIUpPaMuUIBI

31 OO6BEMITPU3MBI

KonTpossHas padbora no
32 teMe "O0bEMBI
MHOTOTPaHHUKOB"

https://resh.edu.ru/https://uchi.ru/

[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIHs 3HAHWH.
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE
[ToBTOpEeHue, 0600IICHNE
CHCTEeMaTH3aIs 3HaHUH.
33 Brrunciienue paccTosHUM:
MEXy TIBYMSI TOUKAMH,
OT TOYKH JI0 MPSIMOM, OT
TOYKH 0 INIOCKOCTH,
MEXITY
CKPEITUBAIOIIMUMHUCS
MIPSMBIMHU

https://resh.edu.ru/https://uchi.ru/

HroroBaskoHTpoabHasIpad
oTa

34

https://resh.edu.ru/https://uchi.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. I'eometpust / Mep3znsax A.I'., Homuposckuii JI.A., [lonsaxoB
B.M.; non penakimueit [logonsckoro B.E, O01iecTBo ¢ orpaHu4eHHOM

oTBETCTBEHHOCTBIO M3narensckuii nentp «BEHTAHA-TPA®y;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJINWYECKUE MATEPUAJIBI JJISI VYUTEJS
YUYEBHO-METOJMYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOTO
[TIPOLIECCA

OBSI3ATEJLHBIE YUEBHBIE MATEPUAJIBI JUTSI VUEHUKA

* Maremaruka. ['eomerpus / Mep3nsik A.l'., Homuporckuii JI.A., Tlonskos
B.M.; nox penakimueit [logonsckoro B.E, O6miecTBo ¢ orpaHu4eHHOM
oTBeTcTBeHHOCTHhIO M3naTenbckuil nentp « BEHTAHA-T'PA®y;
AxrmonepHoe obmectBo «M3mpatenbcTBo «lIpocBemnienne»

U DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
https://resh.edu.ru/

https://uchi.ru/



