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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ywebHOro kypca «l['eomerpusi» 0a30BOro ypoBHSA IS
obywaromuxcst 10  —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CpPEeAHEro oodiiero oOpa3oBaHHs, C
y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHMIA, MPEABSIBISIEMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHMIO, W TPAgUIUNA poccuiickoro oOpazoBanus. Peanmuzanusi mporpammsl
o0ecreuynBaeT OBJaJCHUE KIIOYEBBIMU KOMIETEHIIUSAMU, COCTABISIONIMMUA OCHOBY JIJIS
CaMOpa3BUTHS U HENPEpPHIBHOIO 00pa3oBaHUsl, IIEJIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JUYHOCTHOTO Y MO3HABATEILHOTO PA3BUTHS JIMYHOCTH O0yYAIOITUXCHI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reOMETpUHM Ha YPOBHE CPEIHETO 00LIero o0pa3oBaHUsl
OoOyCJIOBIEHa TMPAKTHUYECKOH 3HAYMMOCTBIO METANpPEAMETHBIX U  IPEAMETHBIX
pe3ynbTaToB  O0y4Y€HHs TEOMETPUM B  HAIpPABICHUU JIMYHOCTHOTO PAa3BUTHUSA
oOyuaronuxcsi, (QopMUpoBaHUS (PYHKIIMOHAIIBHOM MAaTEMaTUYECKOH TIPaMOTHOCTH,
M3Y4YEHUsl JPYTruxX Y4eOHbIX ITUCHUIUIMH. Pa3BuTue y oOydarommuxcs NpaBHIbHBIX
OPEICTaBICHUA O CYIIHOCTU U TPOUCXOXKICHUM T'€OMETPUUYECKUX aOCTpaKIUid,
COOTHOIIICHUM pEaIbHOr0O M HJEAIBHOIO, XapakTepe OTPaXKEHUS MaTEMaTUYECKON
HayKOH SBJIICHUA U MPOLIECCOB PEATIbHOIO MHUPA, MECTE T€OMETPUU B CUCTEME HAYK U
pOJI MaTeMaTH4YeCKOro MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHUM M B MPAKTHKE
croco0CcTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUaIIMXCs, a TAaK)KE KaueCTB
MBILUICHUS, HEOOXOJUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTRE.

['eomeTpus siBisieTcst OMHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOLIETo
oOpa3oBaHMs, Tak Kak OO€CleurMBaeT BO3MOXHOCTb HW3Y4YEHHUS KakK JUCHUIUIMH
€CTECTBEHHO-HAYYHOU HANPABIEHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe MblluUieHHe, (opMHUpyeMOe TMpH H3YYEHHH OOy4YarolUMUCS
NOHSATUHUHBIX OCHOB I'€OMETPUU M MOCTPOCHUM LIETIOYKU JIOTMYECKUX YTBEPKIACHUI B
XOJIe pEeIlIEHUs T€OMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh U OMpPOBEPraTh T'MIIOTE3bI
HEMOCPEICTBEHHO MCIONb3YIOTCS MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAY4YHOIO IUKJIa, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHUEHTHPOBATHCA B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO BCEX
o0JacTsx AesTeNbHOCTH YenoBeka. OpueHTalus yeaoBeKka BO BpEMEHHU U MPOCTPAHCTBE
— HEeo0X0IMMOE YCIIOBUE €r0 COLMAIBHOTO ObITUSA, (hOpMa OTPAKEHHS OKPY>KAOLIETO
MHUpa, YCJIOBHE€  YCIEIIHOTO  TIO3HAHUS W AKTUBHOIO  IMpeoOpa3oBaHUs
neiicrButensHocTd. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3aMu  OObEIUHSET
pasHble BUIbl Y4eOHONM U TPYHOBOM JACSATENBHOCTH, SIBISAETCA OJHUM U3
npo(eCCUOHATIPHO BAaXKHBIX KauyecTB, MO3TOMY aKTyalbHa 3a7ada (popMHpOBaHUS Y
oOy4aroluxcsi MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3sHOBUJHOCTH OOpPa3HOIro
MBILUIEHUSI — CYLIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IPaKTUYECKOU
JEeSATEIbHOCTH 10 MHOTUM HAaIIPaBJICHUSIM.



Ilens ocBoeHus mporpamMmbl yaeOHOTO Kypca «I'eomerpusi» Ha 6a30BOM YpOBHE
oOy4eHust — 001e00pa3oBaTeIbHOE U OOMIEKYIbTYPHOE Pa3BUTHE 00YJAIOIITUXCS Yepe3
o0OecrieueHWe BO3MOXKHOCTH TPUOOPETEHHMS] M HCHOJb30BAHUS CUCTEMATUYECKUX
F€OMETPUYECKUX 3HAHUM M JEeUCTBHUM, CHEUUPUUHBIX TE€OMETPHUH, BO3MOKHOCTHU
YCHEIIHOTO TMPOAODKEHUsT 00pa3oBaHMsI 1O CHEHHAIbHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCTIOTH30BAHUEM T€OMETPHH.

[IporpamMma o reomMeTpun Ha 6a30BOM ypOBHE MpeHA3HAYCHA I 00YUArOIIUXCS
CpelHeW IUKOJbl, HE UCHBITHIBABIIMX 3HAYMUTEIBHBIX 3aTPyJIHEHUN Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus. TakuM oOpa3zoM, oOyyaromirecss Ha 6a30BOM YpOBHE
JOJDKHBI OCBOWTH OOIME MAaTeMAaTHYECKHE YMEHUS, CBS3aHHBIE CO crenudukoit
reOMEeTPUH U HEOOXOAMMBIE ISl )KU3HU B cOBpeMeHHOM oOrmiectBe. Kpome sToro, onu
UMEIOT BO3MOXKHOCTh H3yYUTh TE€OMETpHIO0 Oosiee TiIyOOKO, €ciu B JallbHEHIIEeM
BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUYECKUX 3HAHUSX B MPOo(ecCHOHATBHON
NeSITETbHOCTH.

JlocTukeHne 1eTd  OCBOCHHSA MPOTpaMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIHMX 3a7ad. [[puopuTeTHRIMU 3amadamMu OCBoeHUs Kypca «I'eomerpum»
Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opMupoBaHUE NPEJCTABICHUS O TEOMETPUM KaK YaCTH MUPOBOM KYJIbTYphl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAHHHWKAX W TeJlaX BpAIEHUS KakK O
BOKHEUIITUX MAaTEMaTHYCCKUX MOJCISX, MTO3BOJISIONINX OMUCHIBATh U M3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHue YMEHHMs pacliO3HaBaTh HA YEPTEKaxX, MOJIEISAX U B peaIbHOM
MHpPE MHOTOTPAHHUKH ¥ TeJla BPAIICHMUS;

e OBJAJEHUE METOJAMU pEUICHHsS 3aJad Ha TOCTPOCHUS Ha H300paKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TIOHSATHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAQJICHUC AJTOPUTMAMH DPEIICHHUS OCHOBHBIX THIIOB 3aiad; (hopMuUpOBaHHE
YMEHHUS TIPOBOJIUTH HECIIOKHBIC JIOKA3aTEIIbHBIC PACCYKICHUS B XO/C PEIICHUS
CTEPEOMETPUICCKUX 3a7a4 U 33/1a4 C MPAKTUIECKUM COJICPKAHUEM;

e Pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEIIbHONW AaKTUBHOCTH, WCCIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIJICHUS;

e (opMupoBanue (PyHKIIMOHAILHOH T'PaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUE PACIIO3HABATh TMPOSBICHUS TEOMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX J>KHU3HEHHBIX CUTyaIlUsX M TPU H3YyUYEHUU
IPYruX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMynMpoBaTh MX Ha SA3bIKE TEOMETPUM M CO3[1aBaTh T'€OMETPUYECKHE
MOJIENIM, TPUMEHSATh OCBOCHHBIM TIE€OMETPUYECKHM ammapar s pelieHHs
MPaKTUKO-OPUEHTHUPOBAHHBIX  3a7a4, HWHTEPIPETUPOBATH W  OICHUBATH
MOJTyYCHHBIC PE3YIIbTATHI.



OTnUYuTeNnbHOM OCOOCHHOCTBIO MPOTPAMMBI  SBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3ydeHMs 3a7ad, PEIIaeMbIX Ha YpPOBHE HHTYUTHBHOIO
NO3HaHMsI, M ONpeAeNEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaX HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMUECKOIO M MPOCTPAHCTBEHHOTO  MBIIIJICHMS,
CTUMYJIUPYET IPOTEKAaHWE HWHTYUTHBHBIX INPOLECCOB, MOTHUBHPYET K JAJIBHEUIIEMY
M3YYCHHUIO ITPEAMETA.

[Ipenmourenue oTHAETCS HATNISAIHO-KOHCTPYKTUBHOMY METOTy OOy4eHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IPAKTUYECKOM JIEATEIBbHOCTH. Pa3BUTHME IPOCTPAHCTBEHHBIX IIPEACTABICHUN Yy
y4almxcsi B Kypce CTepEOMETPUH IMPOBOAUTCS 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a MPOBOJUTCA C ONOPON Ha HATJIAJHOCTh, 4 ONEPUPOBAHHE
o0pa3oM — B YCJOBMSIX OTBJICYEHMsI OT HAIJISIIHOCTH, MBICICHHOTO W3MEHEHHUS €ro
HCXOJIHOT'O COJIEpKAHUS.

OcHoBHBIE conepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 knmaccax:
«Mmnororpanaukn», «lIpsMble W IIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus»,
«BeKkTopsl M KOOpPAMHATHI B IPOCTPAHCTBE». POPMHUPOBAHUE JIOTMYECKUX YMEHUU
pacnpeensercs He TONbKO MO COAEpKATeNbHbIM JIUHUSAM, HO U 110 rojjaM 00y4eHHs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

Conepxxanue 00Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTATaM
OCBOEHHS  paboueil  mporpaMMmbl, pacOpeaesi€HHbIM IO rojgaM  OOydYeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI OBJIa/ICHUE T€OMETPUUECKUMH MOHITHSIMU U
HaBbIKAMH OCYILECTBISUIOCH IOCJIEAOBATEIBHO M IOCTYINATENbHO, C COOJIIOJACHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIKHCH B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydaromMxcs, paclupsis U yriayosnsas e€, oOpasys
ITPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wn3yuenue reomerpun oTBoAMTCS 2 4yaca B Hexemo B 10 kiacce, 3a rog 68
YacoB.

COILEPKXAHUE YYEBHOTI' O KYPCA
10 KUIIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIC TIOHSTUS CTEpeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTRO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonoxkeHue OpsIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuielibHble U CKpelIuBaronmecs npsamsle. [lapaiienbHOCTh NPSAMBIX U MIOCKOCTEN
B IIPOCTPAHCTBE: MAPAJJIEIBHBIE NPSIMbIE B IPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX



NpAMBIX; MapaUIeIbHOCTh MPAMOM M IUIOCKOCTH. YTIJbl C COHANPAaBJICHHBIMU
CTOPOHAMM; YroJ MEXAy NPAMBIMH B IpOCTpaHCTBE. [lapamnenbHOCTh NIIOCKOCTEN:
napajuielibHble IIJIOCKOCTH; CBOWCTBAa MapajuleNbHbIX IuIockocTeil. IIpocreiimime
IPOCTPAaHCTBEHHbIE (UTYPHl HA IUIOCKOCTH: TETpadJlp, KyO, mapauierenunesn,
MIOCTPOCHUE CEYEHUM.

[lepnieHIUKYASIPHOCTh NOPSIMOM M IUIOCKOCTU: MNEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NMPAMBIE MAPAILICIBHBIE U MEPIECHINKYJISIPHBIE K IIJIOCKOCTH, NMPU3HAK
NEPIEHINKYJIPHOCTA MPAMON M TUIOCKOCTH, TEOpEMa O MPSIMOM NEPIECHANKYISIPHOM
IJIOCKOCTU. YTJbI B IMPOCTPAHCTBE: YIOJd MEXIAY NPSMOM U IUIOCKOCTBIO; IBYTPAHHbBIN
YTOJI, TMHEWHBIA yroJl ABYIPAHHOTO yria. [leprneHauKyisip U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE OT MPSMOM 0 MIOCKOCTH, MPOEKIHs (PUrypsl Ha
IJIOCKOCTh. [IepneHInMKyIApHOCTD IIJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISAPHOCTH NBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOrOTpaHHWKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE W
HEBBINIYKJIBIE MHOTOIDAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpm3ma: n-yrospHas
npu3Ma; TpPaHW M OCHOBAHHS TMPU3MBI, NpsiMasi U HAKJIOHHAs TMPHU3MBI, OOKOBas U
IIOJIHAsA NTOBEPXHOCTH ITpu3Mbl. [lapamenenumnen, npsAMOYroJbHbIM HapajulesienuIes U
ero csoucrtBa. [lupamupma: N-yrosbHas nupamuia, TPaHU U OCHOBAHUE ITHUPAMU/IBI;
OOKOBasi M MOJHAsl MOBEPXHOCTh MUPaMUAbL; MPaBHIbHAS W yCEUYEHHAs MUpaMUIA.
DJIEeMEHThl TNpU3Mbl W NHUpamMubl. [IpaBuibHBIE MHOTOTPAHHUKH: TIOHSATHE
IIPaBUJIBHOIO MHOIOTPAaHHUWKA; IIpaBWJIbHAs MpPU3Ma MW IPaBWIbHAS NUPaAMHUIA;
npaBuJIbHAs TPEYTroJibHAs MUpPaMUJia U MPABUIBHBIN TeTpadap; Kyo. [IpeacraBnenue o
MIPAaBWJIBHBIX MHOTOTPaHHUKAX: OKTA3Jp, IOoAeKadap U mkocadap. CedeHUs NMpU3MBI U
MUPAMU/IBI.

CummMmeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTU. DJIEMEHThl CUMMETPHM B NHUpaMUAaX, NapajuleJeNuIeax, MpaBHUIbHBIX
MHOTOI'PaHHUKAX.

Bobluucienue 3ieMeHTOB MHOTOIPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBAHUIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSIMO Mpu3Mbl. [lnomaas 60KOBOM TOBEPXHOCTH U
MMOBEPXHOCTU MPABUIBHOW NUPAMHIbL, TEOPEMA O IUIOMIAJN YCEYEHHOW NUPAMHJBI.
[Tonsarue 06 00bEMe. OOBEM TUPAMUJIBI, TTPU3MBL.

[Tonobnsie Tena B npocTtpaHcTBe. COOTHOLIGHHS MEXAY — IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yJbTaTbl OCBOCHHMS  MPOrpaMMbl  y4eOHOro  Ipeamera
«MaremaTuka» XapakTepu3ylTCs:

I'paxknanckoe BocniuTanme:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKONW MO3UIUUA O0YyYaromIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHICKOro OOIIECTBA, MPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBJICHUM, MPOLIEAYP IPakIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aMMOJIEHCTBOBATh C COLMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBUU € UX (PYHKIUSMU U Ha3HAUCHUEM.

IlaTpuoTHYeckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOM TpaxKJaHCKOM HICHTUYHOCTH, YBAXEHUSI K
OPOLUIOMY M HACTOSIEMY POCCHUHCKONW MaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCHMCKOM MAaTeMaTHYeCKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JIOCTMDKEHWM B JIpYrMX HayKaX, TEXHOJIOrusAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEH POCCHUUCKOIO Hapoja; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, AITUYECKOTO IIOBEJICHHUS, CBSI3aHHOTO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKU U AESITENbHOCTBIO YUYEHOT0; OCO3HAHMEM JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO.

JcTeTH4YeCKoe BOCIIUTAaHUe:

ACTETUYECKUM OTHOIIEHUEM K MHpPYy, BKIIOYAs OSCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHUI; BOCIPUUMUYUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM pa3jIuvHbIX BUAOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHMSI IPUMEHATh MAaTeMaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO0 M 0e30macHoro obOpasza >KW3HM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3710POBOE TMHTaHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXA,
peryisipHas ¢u3nueckass aKTUBHOCTH); (PU3UYECKOrO COBEPIICHCTBOBAHUS, MpHU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIILHOMN AESITEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpYyIy, OCO3HAHHEM ILIEHHOCTH TpPYAOIIOOMUS; HHTEPECOM K
paznuyHbIM cepam npodhecCuOHATBHON 1eATeIbHOCTH, CBA3aHHBIM C MaTeMaTUKON U
e€ MPUIIOKEHUAMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K
MaTEeMaTHYEeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PEILIEHUH MPAKTHYECKUX 3a7a4 MAaTEMATHYECKOU
HaIpPaBJICHHOCTH.

IKO0JIOTNYEeCKOe BOCTIUTAHUE:



C(hOPMHUPOBAHHOCTHIO  IKOJIOTHYECKOW  KyJIbTYpPhl, TIOHUMAHUEM  BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAbHOU
Cpellbl, OCO3HaHUEM TJI00aIBHOTO XapakTepa IKOJIOTMYECKUX MpoOsieM; OopueHTaIuei
Ha MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pellleHus 3a7a4 B 00JIaCTH OKPY’KaroIIe
Cpenbl, IUIAaHUPOBAHUSI TIOCTYNKOB W OIEHKH HUX BO3MOXHBIX TIOCJIEACTBUI JUIs
OKPYXarOUIEH CPEIbL.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECCTBEHHOU MPAKTUKHU, TIOHUMAHUEM MaTEMaTUYECKON
HayKU Kak c(hepbl 4eTOBEYECKOMN ACATEIHPHOCTH, ITANIOB €€ Pa3BUTHS W 3HAUYMMOCTH JIJIS
pa3BUTUS [IMBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKA U MaTeMaTUYeCKOU
KYJbTYpPOM Kak CpeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U
UCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOCHHS IMPOTpaMMbl  Y4eOHOTO IIpeaMeTa
«MaremaTrKa» XapakTepU3YIOTCS OBJIAJCHHEM YHUBEPCATHHBIMU HO3ZHABAM EbHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeliCmMBUIMU, VHUBEPCAIbHbIMU
pe2yNsImuUGHbIMU OetiCMEUIMUL.

1) Vuusepcanvuvie noznasamensusle oeticmeus, obecneuusarom Gopmuposanue
0A306bIX KOZHUMUBHLIX NPOUECCO8 00YHaWuUxXcs (0ceoenue memooo8 MNO3HAHUS
OKpYIICaloue2o0 Mupa, npuUMeHeHue J102ULecKux, Uccie008amenbCKux onepayutl, YMeHul
pabomams ¢ ungpopmayueii).

ba3oBble 1ornyeckue AeMcTBUA:

e BBUBIATH W XapaKTEPU30BaTh CYMICCTBEHHBIC IPHU3HAKA MAaTEMaTHYCCKHX
OOBEKTOB, TOHATHH, OTHOLICHHH MEXKIy MOHATHAMH, (OPMYJIUPOBATH
OmpejieNieHUus]  TOHATHH;  yCTaHABIWBATh  CYIICCTBCHHBIH  IPHU3HAK
Kjaccu(uKanuy, OCHOBaHUS HJisi OOOOIIEHUS ¢ CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTIO aHAJIH3A,

e BOCHPHHHMATH,  (OPMYJIMpOBaTH W  NPeoOpa3oBbIBATh  CYXKICHHS:
yIBEpAUTEIIbHbIC M OTPHIATEIbHBbIC, CIAWHMYHBIC, 4YaCTHbIE U OOIIHE;
YCIIOBHEIE;

e BBIBJISATH MATEMAaTHYCCKUEC 3aKOHOMEPHOCTH, B3aMMOCBSI3U M ITPOTUBOPCUHS B
(dakTax, JaHHBIX, HAOMIOJACHUAX M YTBEPKICHUAX; MPEIarath KPUTCPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JICNIaTh BBIBOJABI C HCIIOJb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHHUH, YMO3AKITFOUCHUH 110 aHAIOTHH;

e TIPOBOAWTH CAMOCTOSITEIIBHO JIOKA3aTeIhCTBA MAaTEMAaTHYCCKHX YTBEPIKICHUH
(mpssMble W OT TIPOTHBHOIO), BBICTPAWBaTh AapTyMEHTAIUIO, IPHBOIUTH
IpPUMEPBl M KOHTPIIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC CYXJICHUS U
BBIBOJIBL;



BBIOMpaTh CIOCOO pemieHus y4dyeOHOM 3adauu  (CpaBHUBATh HECKOJBKO
BapHMAHTOB pEIICHHsA, BBIOMpPATh HamOoJee MOAXOMSAMUNA €  Y4ETOM
CaMOCTOSITEJIEHO BBI/IEJICHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBare/LCKHe J1eiCTBUA:

UCIOJb30BaTh BOMNPOCHl KAK HCCIEJOBATEIbCKUN HHCTPYMEHT IO3HAHUS;
GopMynupoBaTh  BOMPOCHL, (GUKCHUPYIOIIME TMPOTHBOpEUHE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO TMO3UIIMI0, MHEHUE;

IPOBOJIUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEIOBaHHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SBICHMS,
Mpolecca, BBISIBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMM, SBIICHUSMH,
IpoLeccamy;

CaMOCTOSITENIbHO (OPMYJIMpOBaTh OOOOIIEHUS M BBIBOJABI IO pE3yJbTaTaMm
OpOBEAEHHOIO HAOJMIOJCHUS, HCCIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TaKKe BbIJIBUIATH
IPEINOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanmueii:

2)

BBISIBJISITh J1eUUUTEl MHQOpPMALMK, JaHHBIX, HEOOXOIMMBIX IUIs OTBETa Ha
BOIIPOC U ISl pELIECHUS 3a/1a4u;

BBIOMpPATh MH(OPMAIUI0 U3 MCTOYHUKOB PAa3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U HWHTEPIPETHUPOBATH UHPOPMAIUIO PA3IMYHBIX BHUJIOB U
dbopm TpeacTaBICHNUS;

CTPYKTYPUpPOBaTh HH(OpMAIUIO, MPEACTABIAThL €€ B pPa3iIM4HbIX (Qopmax,
WJUTIOCTPUPOBATH IpapUuecK;

OIICHUBATh HaJIEKHOCTh uHopMaru o CaMOCTOSITENIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.
Ynueepcanvnuie KOMMYHUKQMUGHbLE oeticmaus, obecneuusaiom

choOpMUPOBAHHOCIb COYUAILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMHU U
HEeJISIMH OOIIEHUS; SCHO, TOYHO, TPAaMOTHO BBIpa)kaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHUS MO XOAY PELICHU 33a4H,
KOMMEHTHUPOBATh NOJyYEHHBIN pe3yJIbTaT;

B XoJle OOCYXJEeHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOH TEMBI,
npo0sieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha MOMCK
pELIEHUS; COMOCTABIATh CBOM CYXXIEHUS C CYXKACHUSMHU APYTHMX YyYaCTHHUKOB
auaiiora, 0OHapyKUBaTh pa3iMune U CXOJCTBO MO3ULMI; B KOPPEKTHON popme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3YyJbTaThl PEIICHUs 3aJadM, SKCIEPUMEHTA, HCCIIECIOBaHUSA,
MPOEKTa; CaMOCTOATEIBHO BBHIOMpPATh (PopMaT BBICTYIUICHUS C Y4ETOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEH ayIUTOPHUH.



CoTpyaHu4ecTBO:

MOHMMATh U UCIOJb30BAaTh MPEUMYIIECTBA KOMAHJIHOW M WHAUBUIYAIbHOU
paboThl MpW pelleHUHd Y4eOHBIX 3ajlay; MNPUHUMATh LEJTb COBMECTHOM
NEeSTEIBHOCTH, TIJIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM PabOThI, pacipeiensiTh
BUJBI PabOT, JOrOBapuBaThCA, OOCYXKIaTh MPOLECC U pPe3ysbTaT paldOThI;
0000111aTh MHEHHSI HECKOJILKHX JTIOCH;

y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCyXaeHHs, OOMEH MHCHHH,
«MO3TOBBIE IITYPMbD» U HHBIE); BBINOJHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOU JIEUCTBUS C JAPYTMMH YJIEHAMH KOMAaH/bl, OIICHUBATH
KadecTBO  CBOETO BKJaJAa B OOMMA  TPOAYKT MO  KPUTEPHSIM,
c(hOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHS.

3) Vuueepcanvuvie pezyniamushvle Oelicmsus, obecneuusaiom @opmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranuzamnus:

COCTABJISITH TUIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCO0 PEIIESHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

BJIa/IeTh HaBbIKAMU MO3HABATEIHHON pedIeKCUN KaK OCO3HAHMSI COBEpLIAEMbIX
JACHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YNbTATOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH,  CaMOKOHTpOJIA  Tporecca ©  pe3yibTara  perieHHs
MaTeMaTUYECKOM 3a4auH;

OpeIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH INPH PEILICHUU 3a/ayH,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
JTaHHBIX, HAWJCHHBIX OMNUOOK, BBISBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE pPE3yNbTaTa LEIN U yCIOBHUSAM, OOBSCHATH MPUUUHBI
JOCTMKEHHMSI WJIM HENOCTH)KEHHUS pPEe3yJbTaTOB JEATEIbHOCTH, HaXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MPSIMasi, INIOCKOCTb.

IIpyuMeHSITh aKCHMOMBI CTEPEOMETPUU M CJICJICTBUS W3 HHUX TIPU PEIICHUHU
reOMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSAMU: TAPAUICIBHOCTh U TEPHEHIUKYJISAPHOCTh TMPSMBIX U
MJIOCKOCTEH.

KnaccudummpoBarh B3aMHOE pACMOJIOKEHHE TPSIMBIX W TUIOCKOCTEH B
IPOCTPAHCTRBE.



OnepupoBaTh MOHATUSIMU: IBYTPaHHBIA yroJl, TPaHU JBYTPAHHOTO yria, pedpo
JIBYI'PAHHOTO yTJIa; JIMHEWHBIM YroJl IBYTPAaHHOTO YIJIA; TpagyCHas Mepa IBYTPAaHHOIO
yTia.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBIMYKJIBINA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIPaHHUKA, IPaBUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh  OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpaMuja; IpU3Ma,
MPSIMOYTOJIBHBIN Mapaieenumne, Ky0).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBaHUA sl KiacCUpUKAIUU
(BBIMYKJIbIE U HEBBIMYKJIblE MHOTOTPAaHHUKHU; MPABUIIbHBIE MHOTOTPAHHUKY; MPSMbIE U
HAaKJIOHHBIE MPU3MBI, TapAJLJIEICIHUIIEbI).

OnepupoBath MOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpoutTh cedyeHHss MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3asaun Ha HAaXOXKIEHHE T€OMETPUYECKUX BEJIMYMH IO 00pas3lam WiH
QNrOpUTMAaM, TNPHUMEHSS M3BECTHBIE AHAIIMTUYECKUE METOIbl IIPU  PELICHUU
CTAHJAPTHBIX MAaTEMAaTHYECKHX 3aJay HAa BBIYUCICHUE PACCTOSIHUM MEXKIY IBYMS
TOYKaMH, OT TOYKHU 10 NPAMOM, OT TOYKHU JI0 INIOCKOCTH, MEXKAY CKPEIIMBAIOLIMMUCS
IPSMBIMHU.

Pemate 3a7aun Ha HAaXOXKIEHHE TI€OMETPUYECKUX BEJIMYMH IO 00pa3lam WiH
aNrOpUTMaM, TNPUMEHSAS HW3BECTHBIE AHANIUTHUYECKUME METOABl IIPU  PEUICHUHU
CTAHJAPTHBIX ~ MATEMATUYECKUX  33Ja4  Ha  BBIUHUCICHHE  YIJIOB  MEXAY
CKPEILUBAOINAMUCA NPSIMBIMU, MEXAY NPSIMON U IIJIOCKOCTBIO, MEKY INIOCKOCTIMU,
JNBYI'PAHHBIX YTJIOB.

Boruucnsate 00bEMBI M IUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nvpamujia) ¢ NpUMEHEHHEM (OPMYJ; BBIUUCIATH COOTHOILIECHUS MEXAY IUIOUIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBarh MOHATHAMH: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH
CUMMETPHUH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH W UHTEPHPETUPOBATH  MHGOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (pUrypax, MpeACTaBICHHYIO Ha YepTexax H
pUCYHKaXx.

[IpumensTh reomerpuueckue (pakThl Ui pEIIeHUs CTEPEOMETPUUYECKUX 3ajad,
NPEATNOJIATAIOIMINX HECKOJIBKO IIArOB PEIICHUS, €CIU YCIOBUS NMIPUMEHEHUS 3aJlaHbl B
ABHOU opme.

[IpumensaTy  mpocrevmme  nporpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

[IprMeHATh TMOJY4YEHHBIE 3HAHWS Ha MPAKTUKE: aAHAJU3UPOBATh pPEAbHBIC
CUTyallUH W TPUMEHATb MW3YYEHHBIE TIIOHATHUSA B IIPOLIECCE TOUCKA PELICHUs
MaTeMaTHYeCKu CPOPMYIMPOBAHHONW MPOOIEMBbl, MOJETUPOBATh PEATbHBIE CUTYAIHH



Ha $3bIKE TE€OMETPHM, HWCCIEAOBATh IOCTPOCHHBIE MOJEIUM C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHATUH M TeopeM, ammapara aireOpbl; pelarh MPaKTHUYECKHUe
3aJ1a4uM, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUUECKHUX BEIHYUH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabHbie
n/nm MmporpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
IIpsiMbIE U TNIOCKOCTH B
2 npoctpancTse. [lapamieabHOCTh 12 1 v POII
IPSIMBIX U IIJIOCKOCTEMN
v' Vuu.Py
3 [lepneHAUKYISIPHOCTD MPSMBIX U 12 5
IUIOCKOCTEH v LIxonbHbrii
4 VYTIbl MEXKAY TPSIMBIMU U 10 1 MTOMOITHUK
IUIOCKOCTSIMU v SKnacc
MHoOrorpaHHuku 11 1 v SI0C
OO0BbEMBI MHOTOTPaHHUKOB 9 .
P v OnlineTestPad
7 [ToBTOpEHME: CeueHUsI, pACCTOSTHUS 4 1
W YTITbI v PemryEr
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
BUJIbl YUEBHOU AESATEJIBHOCTH
HaumenoBanue Moyneit Bun nestennHOCTH
3HaTh OCHOBHBIC TTOHATHUS CTEPEOMETPHUH (TOUKA,
npsiMasi ¥ MIOCKOCTh B IPOCTPAHCTBE) U UX CBOMCTBA.
BBenenue B ctepeoMeTpuio Crpouts ceueHus Kyda u TeTpasipa.

3HaTh aKCHOMEI CTCPCOMCETPHUHU U CIICACTBUA U3 HUX U
MNPUMCHATH UX IIPU PCIICHUU 3a0a4.

Omnpenenars B3auMHOE PACIIOIOKEHHUE MTPSIMBIX B
IIPOCTPAHCTBE.

N306paxath npocTenine NpocTpaHCTBEHHbIE (PUTYPbI
Ha MJIOCKOCTH.

YMeTh T0Ka3bpIBaTh MapalIeIbBHOCTD MPSMBIX U
[IpsimMble ¥ TIIOCKOCTU B MPOCTPAHCTBE.

. MPSIMOM U TJIOCKOCTH MTPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN p poctp

IIpuMeHATh MapauIeIbHOCTD MPSMBIX, IPIMON U
IUIOCKOCTH IPY PEIICHUH 3a1a4
Omnpenenars 1 JOKa3pIBaTh MapaJlICIbHOCTD

IJIOCKOCTEHN MPOCTPAHCTBE.

IIpuMeHATh MapauIeIbHOCTD IIJIOCKOCTEN NpU




peIIeHUH 3a/ad.

[lepneHUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEHN

Omnpenenars napajjiebHOCTh U EPIEHIUKYISIPHOCTD
B IIPOCTPAHCTBE.

Jloka3bIBaTh NEPIEHAUKYISIPHOCTD NPSIMOU U
IIJIOCKOCTH.
CTpouTh MPOEKIHIO (PUTYPHI HA TUIOCKOCTb.

Haxoauts paccTosinusa Mexay purypamu B
MIPOCTPAHCTBE.

HaxomuTs yron Mexay npsiMoi U MJIOCKOCTBIO.
[Tonb30BaTbes TEOPEMOii 0 TPEX MEPHEHAUKYISIPAX
IIPU IOKA3aTEeNbCTBAX U PEIICHUHU 3a]1a4

Vrasl MCXKAY NPAMBIMHA U IIJIOCKOCTAMU

Haxonuts yriel B IpOCTpaHCTBE.

Jloka3piBaTh  NEPHEHAMKYJIAPHOCTH  HPSAMBIX H
IUIOCKOCTEM.

3HaTh NPU3HAKU NEPIECHIUKYIIPHOCTH IPSAMBIX U
IUIOCKOCTEH B POCTPAHCTBE U UCIIOJIb30BaTh UX IIPU
JI0Ka3aTeNNbCTBAX U PELICHUH 3a]1a4.

MHororpanHuku

[ToHnMaTh, KAKOM MHOTOTPaHHUKE UJIET peub: IPU3Ma,
UpaMua, Napauieaenumnes.

YMeTh HauepTUTh MHOTOI'PAaHHUKU

BBIUuCIIATE 37IEMEHTHI TPOCTPAHCTBEHHBIX (PUTYD.
3HaTh KaK HaAlTH iouaib O0KOBON OBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH

OOBEMBI MHOTOTPaHHUKOB

Borauciars 00beMbl HN3YUYCHHBIX MHOT'OI'PAHHUKOB







MYHUIUITAJIBHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
«CPEAHAAS OBIIEOGPA3OBATEJIBHAS IHKOJIA Ne30» I'. IITEPMUA

PACCMOTPEHA YTBEPXJIEHA

Ha TeJJarOrM4eCKOM COBETE MPUKA30M TUPEKTOpa

npotokoi 03-05/11 ot 30.08.2024 059-01-09/4-168 ot 30.08.2024
PABOYAS ITIPOI'PAMMA

yueOHoro kypca «I'eomerpus»

111 ooyuarommxcst 10 kimaccos

Ha 2024-2025 y4yeOHblii TO]T
Vuurens: [Inukanesa T.JI.

Ilepmsb 2024



HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHETO OOLIETo
00pa3oBaHHUsl, TaK KaKk 00ECIEeYMBAET BOZMOXKHOCTbh H3yUYEHHUS IUCLIUIUINH €CTECTBEHHO-
HAay4YHOM HAIIPaBJIICHHOCTH M NPEAMETOB T'yMAaHUTApHOTO LHKNA. llockombky
JIOTUYECKOE MBIIUIEHUE, (POPMUPYEMOE NPU H3YYEHHH OOYYAIOIIMMUCS MOHSATHUHHBIX
OCHOB I'€OMETPUH, IPU JI0KA3aTEIIbCTBE TEOPEM U IOCTPOCHUU LENOYKH JIOTUYECKHUX
YTBEPXKIACHUNM IIPU pELICHUM TIEeOMETPUYECKUX 3aJad, YMEHHUE BBIIBUIaTh U
ONPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCA IIPU PEIIEHUH 3a]a4
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHus mnporpaMmel yueOHoOro kypca «l'eomerpusi» Ha yriayOi€HHOM
YPOBHE — pa3BUTUE HHAWBHUIYAJIbHBIX CIHOCOOHOCTEM 0O0ydYaromMXcs NpU H3YYEHHUU
reOMEeTPUHU, KaK COCTaBIISIOLIEH NMpeAMETHON obnactu «MaTtemaTtuka U MHPOPMaTHKa»
yepe3 o0ecrieyeHue BO3MOXHOCTH MPUOOPETEHUS M HCIIOJIb30BaHUs Oosiee IriIyOOKHX
Tr€OMETPUYECKUX 3HAHUU U JEUCTBUM, CeNU(UUHBIX T€OMETPUHU, U HEOOXOAUMBIX IS
YCIIEITHOTO  MPO(ECCHOHATBHOrO 00pa30BaHUs, CBSI3aHHOIO C HCIOJIb30BAHUEM
MaTE€MaTUKHU.

[IpuopureTHbIMU 3ajjayaMu  Kypca TE€OMETpUU Ha yriayOJnEéHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIIOTCS:

pacIIMpeHne MPEICTABICHUS O TE€OMETPUM KAaK YacTH MHUPOBOW KYyJIbTYpPHl M
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(opMupOBaHUE MPEACTAaBICHHUS O MPOCTPAHCTBEHHBIX (UTYypaxX Kak O BaKHEUIINX
MAaTEMaTUYECKUX MOJENAX, MO3BOJSAIOIIMX ONUCHIBATH U H3y4daTh PAa3HbIE SIBICHUSA
OKPY’KAIOLIEro MUpa, 3HAHHWE MOHATUHMHOIO ammapara no paszueiny «CrepeoMeTpusd
y4eOHOro Kypca reOMeTpHH;

(opMupoBaHHE yMEHHS BJa/JeThb OCHOBHBIMU MOHSTUSIMH O MPOCTPAHCTBEHHBIX
¢urypax m MX OCHOBHBIMH CBOICTBaMM, 3HaHHME TeopeM, (OPMYyJI U YMEHHE HX
MPUMEHATh, YMEHHSI JOKa3blBATh TEOPEMbl M HAXOJIUTh HECTAHAAPTHBIE CIOCOOBI
pelIeHus 3a1ay;

(opMupoOBaHHE YMEHHSI paclio3HABATh HA YEPTEKaxX, MOJEISIX U B PEAIbHOM MUPE
MHOTOTPAaHHMKH U T€JIa BPAILEHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIH;

dbopMHpOBaHHWE TMOHUMAHMS BO3MOXKHOCTHM aKCMOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX Teopui, (OPMHUPOBAHHUE TOHUMAHUA POJIM AKCUOMATHKU TIPH
IIPOBEACHUY PACCYKICHUN;

(dopMupoBaHHe YyMEHHUS BIAJETh METOJAaMHU JIOKA3aTeIbCTB M aAJITOPUTMOB
pELICHNs], YMEHUsI UX IPUMEHSATh, NPOBOAUTH IOKA3aTEIbHBIE PACCYKIACHUS B XOJHE
pELIECHUsT CTEPEOMETPUUYECKMX 3aJad M 3aJad ¢ [PAKTUYECKUM COJIEPKAHUEM,
(opMupOBaHUE MPENCTABICHUS O HEOOXOAMMOCTH J0KA3aTEJIbCTB MPU OOOCHOBAHUU
MAaTeMaTUYECKUX YTBEPKIACHUM M POJIM AKCMOMATUKU B NPOBEACHUM IEAyKTHBHBIX
pacCyXJIeHUN;



pa3BUTHE W  COBEPLICHCTBOBAHME  WHTEJUIEKTYaJbHbIX W  TBOPYECKUX
CIOCOOHOCTEM 00ydJarommxcsi, MO3HABATENbHOM aKTMBHOCTH, HCCIEI0BATEIbCKIX
yYMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

dbopmupoBanre (GYHKIMOHAIBHOM TIPAMOTHOCTH, PEIEBAHTHON TIE€OMETPUHU:
YMEHHUSI paclo3HaBaTh MPOSBICHHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJbHBIX JKU3HEHHBIX CHUTYyalUUsX M OPH H3YYEHUU JIPYTUX
y4eOHBIX PEIMETOB, MIPOSIBIICHUS 3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, MOJICITUPOBAHUS
peanbHBIX CHUTyalldd, WCCIEJOBAaHUS TOCTPOCHHBIX MOJENEH, HHTepIpeTaluu
MOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATENbHBIMU JIMHUAMH yuyeOHOTo Kypca «I'eomerpusi» B 10-11
Kkiaccax sBisitorcsa: «lIpsiMble W MIIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl M KOOPAMHATHEI B IPOCTPAHCTBE», «/IBMkKEeHUA B
IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha yriyOJ€HHOM ypoBHE oOydenus B 10-11
KJIacCax, OTHOCUTCA KO BCEM COJEp)KATEIbHBIM JIMHUSAM Y4YeOHOTO Kypca, a
(opMupOBaHKE JOTMUECKUX YMEHUN paclpeiessieTcss He TOJIbKO MO COJepKaTeIbHbIM
JUHUSAM, HO W 1o rojaM oOydeHus. CojepxaHue 0Opa30BaHUS, COOTBETCTBYIOIIEE
OpeaIMeTHbIM  pesyibrataM  ocBoeHus  DenepanpHoil  paboueil  mporpammel,
pacupenenéHHbIM M0 rojaM OoOy4eHHs, CTPYKTYpPHUPOBAaHO TakKUM oOpa3zoM, 4TOObI KO
BCEM  OCHOBHBIM, TMPUHIMIHUAIBLHBIM  BOIpocaM  oOywaromuecss  oOpalaiuch
HEOJHOKPAaTHO. OTO II03BOJISIET OPraHU30BaTh  OBJIAJEHUE TIE€OMETPUYECKUMHU
HNOHATUAMU UM HaBBIKAMHM IIOCJIEIOBATEIbHO M MOCTYyHaTelbHO, C COOJIIOJCHUEM
MPUHIUIIA T[PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYAaThb B OOLIYIO CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydaromMxcs, paclupsis U yriayosnsas e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBuss g auddepeHnmanud  00ydeHHS, MOCTPOCHUS
UHAMBUIYAbHBIX 00pa30BaTENbHBIX MPOrpaMM, 00ECTEeUnTh YIIIyOJIEHHOE H3Yy4YEeHHE
reOMETPUHU KaK COCTABIIAIONIEH yueOHOro npeamera «MaremaTikay;

MOJTOTOBUTH OOYYaIOIIUXCS K MPOJOJIKEHHIO U3YUYEHHS MAaTEMaTHKU C Y4ETOM
BbIOOpa Oynymiel mnpodeccuu, obecreynBas MPEEMCTBEHHOCTh MEXKIY OOIIMM H
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenne yueGHOrOo Kypca «l'eomeTpus» Ha yriiyOJEHHOM YPOBHE OTBOJUTCS
B 10 xmacce — 102 yaca (3 yaca B HEZIEIIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpeOMETpPUHU. Touka, mpsmas, IIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IIE€pECEKaroIuecs,
napajuielibHble M CKpeluBaromuecs npsmele. [Ipu3Haku CKpElIMBAIOIIUXCSA MPSIMBIX.
[TapannenbHOCTh MPAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: MAPAIIIEIBHBIE NPSAMbBIE B
IIPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSAMBIX, IMAPAIICIBHOCTD IIPSMOU U IIIOCKOCTH.
[lapamnensHOe M UEHTpAJIbHOE MPOEKTUPOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA TNapajieIbHOr0 MpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauieIbHOU
IPOCKUHUU. YIVIBl C COHAIPaBICHHBIMA CTOPOHAMH, YIOJI MEXKAY MpPSIMBIMUA B
npocTpancTBe. [lapamnenpbHOCTh IUIOCKOCTEM: IMapailIeibHBIE IIJIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTel. IIpocreiimme nmpocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH:
TETpa’ap, MAPAJUIENECTTUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: TIEPIIECHAUKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IPSAMBIC MMAPAJIIEIbHBIE U INEPIECHIUKYIIAPHbIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIAPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O MPAMOM MMEPIEHIAUKYJISIPHON
mI0cKocTh. OpTOroHanpHOE NPOECKTUpOBaHHE. [leprneHIuKyJIsp W HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 MIJIOCKOCTH, ITPOEKIIMS
Gurypst Ha IIJIOCKOCT. [leprieH IUKYIJIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
NEPIEHANKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHIUKyYJIIsIpax.

YTrabel B IPOCTPAHCTBE: YTOJl MEXKAY IMPSMON U IUIOCKOCTBIO, ABYI'PAHHBIA YTOJI,
JMHEWHBIA yTOJ IBYTPaHHOIO yria. Tpé€XrpaHHbli U MHOrorpaHsHsie yribl. CBOKCTBA
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBONCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yruia. TeopeMbl KOCUHYCOB U CUHYCOB JUI TPEXIPAHHOIO yIJa.

MHororpaHHuK#

Buabl MHOrorpaHHukoB, pas3BépTka MHoOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsiMas M HakJOHHAs MpPHU3MbI, OOKOBash W TOJIHAS MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, mpsMOYroJbHBIA TapajIeICNUNe]; U ero cBorcTtBa. Kparuaiiimume
IyTH Ha MOBEPXHOCTU MHOTrorpaHHuka. Teopema Oilniepa. [IpocTpaHncTBeHHas: TeopeMa
[Mugaropa. [Mupamupaa: N-yrojapHas nupamuja, MpaBWiIbHAs U yCeUEHHAs] MUPAMUIBIL.
CpoiictBa pébep W OOKOBBIX TpaHed mMpaBWIbHOM mnHpaMuibl. [IpaBuibHBIE
MHOTOTPAaHHHUKHW: TIpaBWJIbHAS TMpU3Ma M TMpaBWIbHAsA NUPAMULA, IPaBUIbHAs
TPEYroJibHasi MUpaMUJa U MPaBUIbHBIN TeTpasap, KyO. IlpeacraBienue o mpaBUIbHBIX
MHOTOTPAaHHMKAX: OKTA3IP, JOAEKA AP U UKOCAIP.

Boruncnenue 3rneMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBaHUIHA,



Teopema 0 OOKOBOM MOBEPXHOCTH MPSIMOU Mpu3MbIL. [lnomans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIBHOW MUPAMHUJIBI, TEOPEMA O IUIOMIAIN YCEUEHHON MUPAMU/IBL.

CummMmeTpuss B TIPOCTPAHCTBE.  DIJIEMEHTHI ~ CUMMETPUHM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETpUS MPABWIBHBIX IPU3M, CHUMMETPHUS IPaBUIBHOU
MMHPAMU/IBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEApPHBIE, COHANPAaBJICHHBIE W IPOTHUBOIOJIOKHO HAIPaBJICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [I€WCTBHS ¢ BEKTOpPAMU: CJIOKEHUE W BBIYATAHUE
BEKTOPOB, CyMMa HECKOJbKMX BEKTOPOB, YMHOXKEHHE BeKTOopa Ha uucio. CBoiicTBa
CIOXKEHHUsI BEKTOpOB. (CBOWMCTBA YMHOXEHHS BEKTOpa Ha uucio. lloHarue
KOMIUIAaHApHbIE BEKTOPBL. [Ipu3Hak kommuiaHapHocTH TpEX BEKTOpoB. [IpaBuiio
napajuienenunena. lTeopema O pasjoKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpsiMoyronpHass cucrema KOOpAWHAT B MpocTpaHcTBe. KoopauHatsl
BekTOpa. CBsA3b MEXAY KOOPAWHATAMU BEKTOPA W KOOPAMHATAMHU TOYEK. YTOI MEXKIY
BekTOpamu. CKaJIsipHOE NPOU3BE/ICHUE BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE CPEJHETO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW TMO3UIMK OOyYaromierocs Kak akTHUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCHICKOro OOIecTBa, MPEACTAaBICHUE O MaTEMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHUMN, IPOIIEAYP TPAKIAHCKOTO
oO1iecTBa (BHIOOPHI, OMPOCHI U APYTroe€), YMEHUE B3aUMOJICUCTBOBATH C COIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU M HA3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpaKAaHCKOW HJACHTUYHOCTH, YBAXKEHUS K
NpPONUIOMY W HAcCTOSAIIEMY POCCHUMCKOW MAaTeMAaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB M POCCUMCKOM MaTeMaTHUYECKOW IIKOJIbI,
WCIIOJIH30BAaHUE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTUSIX, Chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCHUUCKOTO Hapojaa, cHOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, JTUYECKOIO IIOBEJAECHHUS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTHXKEHUM HAYKU W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 3cTeTH4YecKoe BOCIMTAHME:



ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEUICHUH, pacCyKICHHM, BOCIPHUUMYHUBOCTH K
MaTeMaTUYECKUM acIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocMTAHME:

c(OPMUPOBAHHOCTh YMEHMS NPUMEHATh MAaTEMaTHYECKHE 3HAHHUS B HHTEpecax
310pOBOro M 0€30macHOro odOpas3a »KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO  (30pPOBOE MHTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH M OTAbIXA,
perysspHas pusndeckas akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE TP 3AHATHUSAX
CIOPTUBHO-03JJ0POBUTEIBLHON JESITENbHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYIYy, OCO3HAHUE IEHHOCTU TPYIOJIOO0HUS, UHTEPEC K Pa3TUYHBIM
chepam TmpodeCCUOHAIBLHONW JAESATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u €€
NPUJIOKEHUSIMU, YMEHHME COBEpIIAaTh OCO3HAHHBIM BBIOOp Oynyuied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0 U CaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEU >KH3HHU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEUICHUH MPAKTUYCCKUX 3a/1a4 MaTeMaTUYECKOM
HaNpaBJIE€HHOCTH;

7) 3ko10TMYECKOEe BOCTIMTAHME:

c(OPMHUPOBAHHOCTH SKOJIOTMUECKON KYJIbTYphl, TOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSTHUE MPUPOJHOM M COLMAIBHOM CpEpbl,
OCO3HaHWE TIJI00ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, OpUEHTalusi Ha
NpUMEHEHNE MaTeMaTUYeCKUX 3HAHWM JUIs pelieHus 3a1ad B O0JIacTH OKpY:Karollen
Cpelpl, IJIaHUPOBAHUE IIOCTYNKOB M OLIEHKM HX BO3MOXKHBIX IOCIEICTBUN s
OKpYXarouen cpepl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOW MPaKTUKU, IOHUMaHUE MaTeMaTHYECKON HAyKHU Kak
cdepbl YeIOBEYECKON AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
[IUBUIM3AINH, OBJAJICHUE S3BIKOM MaTeMAaTHKH M MaTeMaTHYeCKOW KyJIbTYpOW Kak
CpPEICTBOM  TO3HAHUS  MHpAa, TOTOBHOCTh  OCYIICCTBISATH  TPOCKTHYI U
HCCIIEIOBATENbCKYIO A TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISBISATH M XapAaKTEPU30BATh CYILICCTBCHHBIE IIPU3HAKK MaTEMaTHUYECKUX
00BEKTOB, TOHSATUHN, OTHONIICHWA MEXIY IMOHATUAMH, (DOPMYIUPOBATH OMPEIACICHHUS
MOHSITUH, YCTaHABIMBAThH CYIIECTBEHHBIN TMPHU3HAK KIacCCU(pUKAIIMN, OCHOBAHUS IS
00001IIeHNs ¥ CPAaBHEHMSI, KPUTEPUU TTPOBOIUMOTO aHAIHN3a;

BOCIIPUHUMATh, (GOPMYJIUPOBATH U TPEOOPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC
U OTpHUIIaTEeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;



BBISIBIIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TPOTHUBOPEYHS B
dakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPXKIACHUSAX, TMpeIaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JeNaTh BBIBOABI C HCIIONB30BAaHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTeIbCTBA MaTEMaTHYECKUX YTBEPKICHUN
(mpsiMBIe W OT TPOTUBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, NMPHUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS M BHIBOJIBI;

BBIOMpaTh croco0 permieHus: yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BHIOMPAaTh HAUOOJIee MOIXOIAINN ¢ YYETOM CaMOCTOSITEIIPHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAk HCCIEOBATEIIbCKUNA WHCTPYMEHT IIO3HAHWS,
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOIIKME MPOTUBOPEUHE, MPOOJIEMy, YCTaHABIUBATh
UCKOMOE€ W JaHHOe, (OPMHPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO ITO3HIIHIO,
MHCHUE;

IPOBOJUTH CAMOCTOSITEBHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, MCCIEIOBAHUE TI0
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHHS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOIECCAMU;

CaMOCTOSITeNIbHO (hOpMYJIMPOBaTh OOOOIIEHUST W BBIBOJALI IO pe3yjibTaTaM
MIPOBEIEHHOTO HAOJIOICHUS, UCCIICAOBAHUS, OICHUBATH JOCTOBEPHOCTH IOJYYCHHBIX
pPe3yJbTaTOB, BBIBOJOB M OO0OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECca, a TakKe BbIJBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATE JeUIUTHl WHGOPMAIIMH, ITaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BbIOMpaTh WHGOPMAIIMI0 W3 HCTOYHUKOB pPA3IUYHBIX TUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3MPOBATh W WHTEPIPETUPOBATHL MH(POPMAIMIO PA3JIMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHNUS,

CTPYKTYpPUpPOBaTh HMH(POPMAIIMIO, TMPEACTaBIATh €€ B Pa3IHYHBIX (QopMax,
WJUTIOCTPUPOBATH TparuecKy;

OIICHUBATh HAJE&KHOCTh MH(POPMAIIUU MO CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPHSM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
HEeISIMH OOILEHUSs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
IIACBbMEHHBIX TEKCTAX, AABaTh IOSCHEHUS 110 X0y PELICHMs 3aJa4d, KOMMEHTUPOBATH
IIOJIyYEHHBIA PE3yJIbTaT;



B XO0/€ OOCYXIEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBI,
poOJIEMBI, PEIIAeMON 3a/lauy, BBICKA3bIBaTh WJEH, HALICJICHHbIE HA MOWCK pElIeHUS,
COMOCTAaBIISATb CBOM CYXICHUS C CYXACHUSIMU JPYTUX YYaCTHUKOB JHaiora,
OoOHapy>KUBaTh Pa3IMuUe U CXOACTBO MO3UIIMI, B KOPPEKTHON PopMe HopMyTupoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEUICHUS 3aJauyM, SKCIEPUMEHTa, HCCIEI0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (HOpMaT BBICTYIUIEHUS C Yy4€TOM 3ajad
pe3eHTallMi U 0OCOOEHHOCTEH ayUTOpHUH.

PerynsiTuBHBIE YHMBeEpCaJbHbIe YueOHbIe JeiCTBUA

Camoopranusanus:

COCTaBJIAITh IJIaH, AJTOPUTM pEILIEHUs 3a/Jayd, BbIOMpaATh CHOCOO pEIIEeHUs ¢
y4€TOM HUMEIOUINXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yUETOM HOBOW MH(POPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

BJIAJICTh HaBBIKAMH IO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JICHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HUX PpPe3yJlbTaTOB, BIAAETh CHOCOOaMHU
CaMOINPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yjbTaTa pPEIICHHUS MaTeMaTUYeCKON
3a/1auu;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IpPH PEIICHUH 3a]auH,
BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb Ha OCHOBE HOBBIX OOCTOATEILCTB, HAHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUSM, OOBACHITH NPHUYHUHBI
JNOCTH)KEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB JAESITEIbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHast 1eATEJIbHOCTD:

NOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJHONW W WHAMBUIYAIbHOU
paboOThl MpU pelIeHnH Y4eOHbIX 3a7ad, TPUHUMATh LEJIb COBMECTHOW IEATEIbHOCTH,
IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboOThl, pachpeaesiarTh BHABI padoT,
JIOTOBApUBATLCA, OOCYKIAaTh TMPOIECC M pe3yiabTaT pabdoThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyXkAeHUs, OOMEH MHEHH,
«MO3TOBbIE€ HITYPMBD» M HMHBIE), BBIIOJHATh CBOI YacTh pabOThl U KOOPJIMHUPOBATH
CBOM JEUCTBUA C APYTMMH WICHAMH KOMaH[bl, OLICHUBATh Kaue€CTBO CBOETO BKJIAJA B
oOIIui IPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyyaromuiicss HayquTCs:
e CBOOOJHO OINEPUPOBATH OCHOBHBIMHM TMOHSTHUSMU CTEPEOMETPUU IPU PEUICHUU
3a/1a4y ¥ NPOBEJICHUN MAaTEMAaTUYECKUX PACCYKACHUI;



MPUMEHATh AKCUOMBI CTEPEOMETPHUM M CIEACTBHS W3 HHUX IIpU PEIICHUU
r€OMETPUYECKUX 3a/1aY;

KJacCU(QUIMPOBaTh B3aMMHOE  pACIOJOKEHHWE TPSIMBIX B  MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpUPOBATh NOHATHUAMM, CBSI3aHHBIMM C yIJaMd B IPOCTPAHCTBE:
MEXy MPSMBIMU B IPOCTPAHCTBE, MEXKAY PSIMOM U IIIOCKOCTBIO;

CcBOOO/IHO OTMIEPUPOBATH MOHATUSMH, CBI3aHHBIMHU C MHOTOTpaHHUKAMU;

CcBOOOJIHO pacro3HaBaThb OCHOBHbBIE BHJbl MHOTOIPDAaHHUKOB (IIpU3Ma, MHUpaMUAa,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);

KJIacCU(PUITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KiacCU(PHUKAIIH;
CBOOOJHO OTNEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMH C CEUYEHHEM MHOTOTPAHHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH NapalieIbHOE, HEHTPAIbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE PUTYP
Ha IJIOCKOCTb, BBIMOJIHITH U300pakeHUs! GUTyp Ha IIIOCKOCTH;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB  PAa3jIMYHBIMA  METOJAMH, BBIIOJHATH
(BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUA
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOIIAAM TIOBEPXHOCTEM MHOTOIPAaHHUKOB (MpU3Ma, NUpaMuja),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETpPUS B IMPOCTPAHCTBE, LIEHTP, OChb U
MJIOCKOCTh CHMMETPUH, LEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOZHO  ONEpUpOBaTh  MOHATHSIMHM, COOTBETCTBYIOIIMMHU  BEKTOpaM H
KOOpPJMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBUSI HAJl BEKTOPAMU;

pemiaTh 3aJa4d Ha JOKAa3aTelbCTBO MATEMATHUYECKUX OTHOIICHHA M HAXOXIACHHUE
F€OMETPUYECKUX BEJIUYMH, TMPUMEHSAS M3BECTHBIE METOJAbl TMPHU PEUICHUU
MaTEMaTUYECKUX 3a]a4 MOBBILIEHHOTO ¥ BBICOKOI'O YPOBHSI CJIOKHOCTH;

OPUMEHATh  INPOCTEMINME  NPOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh,  MpPeoOpa3oBbIBATH M UHTEPHPETHPOBATH  MH(OpMaALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha 4epTexax U
PUCYHKaX;

MIPUMEHATh TOJyYCHHbIE 3HAaHWA HA IMPAKTUKE: CPaBHUBATh W AHAIU3UPOBATH
peanbHble CUTyallud, TPUMEHSTh U3yYEHHbIE TIOHITHS B MPOIECCe MOMCKA PEIICHMUS
MaTeMaTu4ecku CGHOPMYIUPOBAHHOW MpOOJIEeMBbl, MOJEIMPOBATH  pealbHbIE
CUTyallUM Ha $3bIKE TE€OMETPUHM, MCCIEN0BaTh IIOCTPOCHHBIE MOJACIH C
MCIOJIb30BaHUEM T€OMETPUUYECKUX MOHITUN U TeopeM, ammnapara ajareOpsbl, pemaThb
IPAKTUYECKUE 33]]a41, CBA3aHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEJINYMH;
UMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTUS T'€OMETPUU KaK COCTAaBHOMU
qacTH (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P KoHTpoJbHbIE (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI
pecypchbl
BBeneHue B cTepeoMeTpuio 23 1
B3anMHoOe pacroniokeHne mpsiMbIX 6
B IIPOCTPAHCTBE v POII
[TapannenpHOCTH OPSIMBIX U
P . P 8 v' Yuu.Py
TUTOCKOCTEH B MMPOCTPAHCTBE
IlepreHauKyISAPHOCTD IPAMBIX U 25 ! v Hlkompmbii
IJIOCKOCTEMN B MPOCTPAHCTBE MTOMOUIHUK
Vil B paccTosIHUSA 16 1 v SKnacc
MHororpanHuku 7 v DI10C
BekTopsl B mpocTpaHcTBE 12 v OnlineTestPad
IToBTOpenue, 0600IIEHNE U
P . S 1 v PemyEr
CHCTEeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 4
I[MPOI'PAMME

BUJIbl YYEBHOM JIEAATEJIBHOCTU

HaunmenoBanue Mmonyeit

Bun nesrensHoctu

BBenenue B crepeoMeTpuro

3HaTh OCHOBHBIE MOHATHUS CTEPEOMETPUH (TOUKa,
npsiMasi ¥ MJI0CKOCTh B IPOCTPAHCTBE) U UX CBOMCTBA.
CrpouTth cedyeHus Kyba u TeTpadipa.

3HaTh aKCUOMBI CTEPEOMETPUH U CIIEICTBUSA U3 HUX U
IIPUMEHATH UX NPU PELICHUH 3a]1a4.

B3anMHOe pacnionokeHue npsmbIx B
IIPOCTPAHCTBE

OnpenensaTs B3aMMHOE PACIIONIOKEHHUE MTPSIMBIX B
IPOCTPAHCTBE.

N306paxath npocTenne NpocTpaHCTBEHHbBIE PUTYPbI
Ha IJIOCKOCTH.

[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

YMeTh 10Ka3bIBaTh NapAICIIbHOCTD NIPSIMBIX U
IIPSAMOM U INIOCKOCTHU IIPOCTPAHCTBE.
[IpuMeHATh MapauIeTbHOCTh NPSMBIX, IPIMON 1
IIJIOCKOCTH MPU PELICHUH 3a1a4

OnpenensaTs U JOKa3bIBaTh MApAJIIENbHOCTh
IIJIOCKOCTEM MPOCTPAHCTBE.

[IpuMeHATh MapauIeTbHOCTh IIOCKOCTEN MpH
pelIeHUN 3a1ay.




[lepneHUKyYISIPHOCTD MPSMBIX U
IJIOCKOCTEHN B IIPOCTPAHCTBE

OnpenensaTh MapaienbHOCTh U MEPHIEHAUKYISIPHOCTD
B IIPOCTPAHCTBE.

Jloka3pIBaTh NEPIEHIUKYISIPHOCTD IPSIMOU U
MJIOCKOCTH.
CTpouTh MPOEKIHUIO GUTYPHI HA MIIOCKOCTb.

HaxonuTh paccTostHUS MEXTy (PUTYpaMH B
IIPOCTPAHCTBE.
Haxonuthb yroa mexay npsMoil 1 IIOCKOCTBIO.

ITonb30BaTbCs TEOPEMON O TPEX MEPIEHAUKYIIAPAX
IIPY IOKA3aTeNIbCTBAX U PEIICHNUH 33124

Vel u pacCToAHNA

Haxonuth B mpoCTpaHCTBE YIUIBI MEXIY MPSIMBIMH,
MEXIY MPSMOK U TUIOCKOCTBIO M MEXTY TIIIOCKOCTSIMH.
Jloka3piBaTh ~ NEPHCHAMKYJIAPHOCTH  NPSAMBIX |
IIOCKOCTEH.

3HaTh MPU3HAKU NEPIECHINKYISIPHOCTH IPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE U UCIIOJIB30BATh UX MPHU
JTIOKA3aTeNbCTBAX U PEIICHUH 33]1a4.

MHororpaHHuKH

ITonnmaTth, KAKOM MHOTOTPaHHMKE UET PeUb: IPU3Ma,
NIMPAMUJIA, TapaJLICIICINIIE],.

YMeTh HauepTUTh MHOTOI'PAaHHUKU

BBIUUCIIATE 57IEMEHTHI TPOCTPAHCTBEHHBIX (PUTYD.
3HaTh KaK HaAlTH IIouaib OOKOBON OBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH

BekTopsl B mpocTpaHcTBE

Haxogutb KOOPpAMWHATBI BEKTOPA B ITPOCTPAHCTBE.
Beraucnars CYMMY BCKTOPOB, YMHOXXCHHUC BCKTOPA HA
YHCJIO, YIOJI MEXKIY BEKTOpAMHU. OTnnyath
KOJUIMHCAPHBIC 1 KOMINIAHAPHBIC BEKTOPHLI.
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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ywebHOro kypca «l['eomerpusi» 0a30BOro ypoBHSA IS
obywaromuxcst 10  —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CpPEeAHEro oodiiero oOpa3oBaHHs, C
y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHMIA, MPEABSIBISIEMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHMIO, W TPAgUIUNA poccuiickoro oOpazoBanus. Peanmuzanusi mporpammsl
o0ecreuynBaeT OBJaJCHUE KIIOYEBBIMU KOMIETEHIIUSAMU, COCTABISIONIMMUA OCHOBY JIJIS
CaMOpa3BUTHS U HENPEpPHIBHOIO 00pa3oBaHUsl, IIEJIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JUYHOCTHOTO Y MO3HABATEILHOTO PA3BUTHS JIMYHOCTH O0yYAIOITUXCHI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reOMETpUHM Ha YPOBHE CPEIHETO 00LIero o0pa3oBaHUsl
OoOyCJIOBIEHa TMPAKTHUYECKOH 3HAYMMOCTBIO METANpPEAMETHBIX U  IPEAMETHBIX
pe3ynbTaToB  O0y4Y€HHs TEOMETPUM B  HAIpPABICHUU JIMYHOCTHOTO PAa3BUTHUSA
oOyuaronuxcsi, (QopMUpoBaHUS (PYHKIIMOHAIIBHOM MAaTEMaTUYECKOH TIPaMOTHOCTH,
M3Y4YEHUsl JPYTruxX Y4eOHbIX ITUCHUIUIMH. Pa3BuTue y oOydarommuxcs NpaBHIbHBIX
OPEICTaBICHUA O CYIIHOCTU U TPOUCXOXKICHUM T'€OMETPUUYECKUX aOCTpaKIUid,
COOTHOIIICHUM pEaIbHOr0O M HJEAIBHOIO, XapakTepe OTPaXKEHUS MaTEMaTUYECKON
HayKOH SBJIICHUA U MPOLIECCOB PEATIbHOIO MHUPA, MECTE T€OMETPUU B CUCTEME HAYK U
pOJI MaTeMaTH4YeCKOro MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHUM M B MPAKTHKE
croco0CcTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUaIIMXCs, a TAaK)KE KaueCTB
MBILUICHUS, HEOOXOJUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTRE.

['eomeTpus siBisieTcst OMHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOLIETo
oOpa3oBaHMs, Tak Kak OO€CleurMBaeT BO3MOXHOCTb HW3Y4YEHHUS KakK JUCHUIUIMH
€CTECTBEHHO-HAYYHOU HANPABIEHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe MblluUieHHe, (opMHUpyeMOe TMpH H3YYEHHH OOy4YarolUMUCS
NOHSATUHUHBIX OCHOB I'€OMETPUU M MOCTPOCHUM LIETIOYKU JIOTMYECKUX YTBEPKIACHUI B
XOJIe pEeIlIEHUs T€OMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh U OMpPOBEPraTh T'MIIOTE3bI
HEMOCPEICTBEHHO MCIONb3YIOTCS MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAY4YHOIO IUKJIa, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHUEHTHPOBATHCA B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO BCEX
o0JacTsx AesTeNbHOCTH YenoBeka. OpueHTalus yeaoBeKka BO BpEMEHHU U MPOCTPAHCTBE
— HEeo0X0IMMOE YCIIOBUE €r0 COLMAIBHOTO ObITUSA, (hOpMa OTPAKEHHS OKPY>KAOLIETO
MHUpa, YCJIOBHE€  YCIEIIHOTO  TIO3HAHUS W AKTUBHOIO  IMpeoOpa3oBaHUs
neiicrButensHocTd. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH 00pa3aMu  OObEIUHSET
pasHble BUIbl Y4eOHONM U TPYHOBOM JACSATENBHOCTH, SIBISAETCA OJHUM U3
npo(eCCUOHATIPHO BAaXKHBIX KauyecTB, MO3TOMY aKTyalbHa 3a7ada (popMHpOBaHUS Y
oOy4aroluxcsi MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3sHOBUJHOCTH OOpPa3HOIro
MBILUIEHUSI — CYLIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IPaKTUYECKOU
JEeSATEIbHOCTH 10 MHOTUM HAaIIPaBJICHUSIM.



Ilens ocBoeHus mporpamMmbl yaeOHOTO Kypca «I'eomerpusi» Ha 6a30BOM YpOBHE
oOy4eHust — 001e00pa3oBaTeIbHOE U OOMIEKYIbTYPHOE Pa3BUTHE 00YJAIOIITUXCS Yepe3
o0OecrieueHWe BO3MOXKHOCTH TPUOOPETEHHMS] M HCHOJb30BAHUS CUCTEMATUYECKUX
F€OMETPUYECKUX 3HAHUM M JEeUCTBHUM, CHEUUPUUHBIX TE€OMETPHUH, BO3MOKHOCTHU
YCHEIIHOTO TMPOAODKEHUsT 00pa3oBaHMsI 1O CHEHHAIbHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCTIOTH30BAHUEM T€OMETPHH.

[IporpamMma o reomMeTpun Ha 6a30BOM ypOBHE MpeHA3HAYCHA I 00YUArOIIUXCS
CpelHeW IUKOJbl, HE UCHBITHIBABIIMX 3HAYMUTEIBHBIX 3aTPyJIHEHUN Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus. TakuM oOpa3zoM, oOyyaromirecss Ha 6a30BOM YpOBHE
JOJDKHBI OCBOWTH OOIME MAaTeMAaTHYECKHE YMEHUS, CBS3aHHBIE CO crenudukoit
reOMEeTPUH U HEOOXOAMMBIE ISl )KU3HU B cOBpeMeHHOM oOrmiectBe. Kpome sToro, onu
UMEIOT BO3MOXKHOCTh H3yYUTh TE€OMETpHIO0 Oosiee TiIyOOKO, €ciu B JallbHEHIIEeM
BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUYECKUX 3HAHUSX B MPOo(ecCHOHATBHON
NeSITETbHOCTH.

JlocTukeHne 1eTd  OCBOCHHSA MPOTpaMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIHMX 3a7ad. [[puopuTeTHRIMU 3amadamMu OCBoeHUs Kypca «I'eomerpum»
Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opMupoBaHUE NPEJCTABICHUS O TEOMETPUM KaK YaCTH MUPOBOM KYJIbTYphl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAHHHWKAX W TeJlaX BpAIEHUS KakK O
BOKHEUIITUX MAaTEMaTHYCCKUX MOJCISX, MTO3BOJISIONINX OMUCHIBATh U M3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHue YMEHHMs pacliO3HaBaTh HA YEPTEKaxX, MOJIEISAX U B peaIbHOM
MHpPE MHOTOTPAHHUKH ¥ TeJla BPAIICHMUS;

e OBJAJEHUE METOJAMU pEUICHHsS 3aJad Ha TOCTPOCHUS Ha H300paKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TIOHSATHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAQJICHUC AJTOPUTMAMH DPEIICHHUS OCHOBHBIX THIIOB 3aiad; (hopMuUpOBaHHE
YMEHHUS TIPOBOJIUTH HECIIOKHBIC JIOKA3aTEIIbHBIC PACCYKICHUS B XO/C PEIICHUS
CTEPEOMETPUICCKUX 3a7a4 U 33/1a4 C MPAKTUIECKUM COJICPKAHUEM;

e Pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEIIbHONW AaKTUBHOCTH, WCCIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIJICHUS;

e (opMupoBanue (PyHKIIMOHAILHOH T'PaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUE PACIIO3HABATh TMPOSBICHUS TEOMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX J>KHU3HEHHBIX CUTyaIlUsX M TPU H3YyUYEHUU
IPYruX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMynMpoBaTh MX Ha SA3bIKE TEOMETPUM M CO3[1aBaTh T'€OMETPUYECKHE
MOJIENIM, TPUMEHSATh OCBOCHHBIM TIE€OMETPUYECKHM ammapar s pelieHHs
MPaKTUKO-OPUEHTHUPOBAHHBIX  3a7a4, HWHTEPIPETUPOBATH W  OICHUBATH
MOJTyYCHHBIC PE3YIIbTATHI.



OTnUYuTeNnbHOM OCOOCHHOCTBIO MPOTPAMMBI  SBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3ydeHMs 3a7ad, PEIIaeMbIX Ha YpPOBHE HHTYUTHBHOIO
NO3HaHMsI, M ONpeAeNEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaX HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMUECKOIO M MPOCTPAHCTBEHHOTO  MBIIIJICHMS,
CTUMYJIUPYET IPOTEKAaHWE HWHTYUTHBHBIX INPOLECCOB, MOTHUBHPYET K JAJIBHEUIIEMY
M3YYCHHUIO ITPEAMETA.

[Ipenmourenue oTHAETCS HATNISAIHO-KOHCTPYKTUBHOMY METOTy OOy4eHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IPAKTUYECKOM JIEATEIBbHOCTH. Pa3BUTHME IPOCTPAHCTBEHHBIX IIPEACTABICHUN Yy
y4almxcsi B Kypce CTepEOMETPUH IMPOBOAUTCS 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a MPOBOJUTCA C ONOPON Ha HATJIAJHOCTh, 4 ONEPUPOBAHHE
o0pa3oM — B YCJOBMSIX OTBJICYEHMsI OT HAIJISIIHOCTH, MBICICHHOTO W3MEHEHHUS €ro
HCXOJIHOT'O COJIEpKAHUS.

OcHoBHBIE conepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 knmaccax:
«Mmnororpanaukn», «lIpsMble W IIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus»,
«BeKkTopsl M KOOpPAMHATHI B IPOCTPAHCTBE». POPMHUPOBAHUE JIOTMYECKUX YMEHUU
pacnpeensercs He TONbKO MO COAEpKATeNbHbIM JIUHUSAM, HO U 110 rojjaM 00y4eHHs Ha
YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

Conepxxanue 00Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTATaM
OCBOEHHS  paboueil  mporpaMMmbl, pacOpeaesi€HHbIM IO rojgaM  OOydYeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI OBJIa/ICHUE T€OMETPUUECKUMH MOHITHSIMU U
HaBbIKAMH OCYILECTBISUIOCH IOCJIEAOBATEIBHO M IOCTYINATENbHO, C COOJIIOJACHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIKHCH B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydaromMxcs, paclupsis U yriayosnsas e€, oOpasys
ITPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wn3yuenue reomerpun oTBoAMTCS 2 4yaca B Hexemo B 11 kitacce, 3a rog 68
YacoB.

COILEPKXAHUE YYEBHOTI' O KYPCA
11 KUIIACC

TeJia BpaleHus

[unuaapuyeckass MOBEPXHOCTh, 0Opazyrolue MUIMHAPUYECKON IMOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepXxHOCTU. Lunuuap: ocHoBaHUS W OOKOBask MOBEPXHOCTH,
oOpa3yroias 1 0Ch; TUIOIaAh OOKOBOW U TIOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3ylolle KOHMYECKONW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXxHOCTH. KOHyC: OocHOBaHWME W BepInHa, oOpasyromias u



OCh; TUIOMIAIb OOKOBOW W TOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyrolme u
BBICOTA; OCHOBAHUS 1 OOKOBAasi HTOBEPXHOCTD.

Cdepa u map: HeHTp, panyc, TMaMeTp; IIIOMAaAb TOBEPXHOCTH cepbl. BzaumHuoe
pacnoyioxkeHue cdepbl M IUIOCKOCTH; KacaTelbHash IUJIOCKOCTh K cdepe; oMb
cdepnl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIMH]Ipa U KOHYCA.

KoMOuHanuu Ten BpallleHHss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMHCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UJTH TEJIO BPAIllCHMUS.

[Tonsitue 00 o0bEMe. OcHOBHBIE cBOWCTBA 00BbEMOB Ten. Teopema 00 o0BEME
NPsIMOYTOJIBHOTO TapajuieNienunena u cieAcTBus u3 He€. O0bEM LMIUHApA, KOHYcA.
O0BEM mapa u Tiomanb cQepsl.

[Tonoonsie Tenma B  mnpocTpaHcTBe. COOTHOLICHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00BEMAaMU MOJOOHBIX TEN.

Ceuennst munuHApa (MapafieIbHO M MEPHEHAUKYISIPHO OCH), CEYCHHsI KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPINHY ), CEUCHHUS I1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha muiockoctd u B mpocTpaHcTBe. ClIOKE€HHWE U BBIUMTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PasznokeHue BeKkTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [lpaBuio mapamienenunena. Pemienue 3agad, CBSI3aHHBIX C MPUMEHEHHEM
npaBuiI JEUCTBUN ¢ BeKTOopamu. [IpsiMoyrosbHas cuctemMa KOOpJIUHAT B IMPOCTPAHCTBE.
Koopnunater Bektopa. [IpocTeiiime 3agaun B KOOpAUHATAX. YTOJI MEXIY BEKTOpaMHu.
CkansipHOE TIPOM3BEJCHUE BEKTOPOB. BBIUMCICHWE YIVIOB MEXKAY MPSAMBIMH |
mIocKocTsIMU. KoOpAMHATHO-BEKTOPHBIN METOT TTPH PEIICHUH TEOMETPUICCKUX 3a71aY.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHMS  MPOrpaMMbl  y4eOHOro  MpeaMeTa
«MareMaTnka» XapakTepU3yrTC:

I'pa:xxnanckoe Bocnuranue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3HIIMH OOYYaIOLIErocsl KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHMCKOro OOLIECTBA, NPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SBJICHUM, IPOLIEAYP IPakIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U Ha3HAUCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTU, YBAXKEHUS K
MPOIIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUIUCKUX MAaT€MAaTUKOB UM POCCHUKCKON MAaTEeMaTUYECKOW HIKOJbI, K
UCIIOJIb30BAHUIO 3TUX JOCTHXKEHMM B JpPYrMX HaykKax, TEXHOJIOIHSAX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEH POCCHUKCKOrO Hapoja; c(hopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKU U ACSTENbHOCTBbIO YYEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOIO Oy IYILIETO.

JcTeTHYeCKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAsl OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, PacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO U 0e€30macHOTO 00pa3a >KHW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH M OTIbIXA,
peryispHas (¢u3uyeckas aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, TIPU
3aHATHUSAX CIIOPTUBHO-03I0POBUTENILHOM AESITEIBHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHMEM IIEHHOCTH TPYIOJIO0US; HHTEPECOM K
paznuyHbIM cpepaM npodhecCuOHATBHON ESITeIbHOCTH, CBA3aHHBIM C MaTeMaTUKOW U
e MPUJIOKEHUSIMHU, YMEHUEM COBEPILATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
pealli30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CHOCOOHOCTBIO K
MaTeMaTU4eCKOMy OOpa30BaHHMIO W CaMOOOpPA30BaHHUIO HA MPOTSHKCHUHM BCEU >KU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MAaTEMATUYECKOM
HaIpaBJIEHHOCTH.

JKOJIOruYeCcKoe BOCIMTAHHE:



C(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKON  KyJIbTYpPhl, TIOHUMAHUEM  BIUSHUS
COIIMAJIbHO-DPKOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJAHOM M COLMAIbHOU
Cpelibl, OCO3HaHUEM TJ100aJIBbHOTO0 XapakTepa HKOJIOTHYECKUX MpoOsieM; OpUeHTaIuen
Ha IPUMEHEHUE MaTeMaTUYeCKUX 3HAHUH JUIs pellieHus 3a7a4 B 00JIaCTH OKPY KaroIIeH
Cpenbl, IUIAaHUPOBAHUSI TIOCTYNKOB W OIEHKM HMX BO3MOXHBIX TIOCHEACTBUI IS
OKPYXarOUIEH CPEIbL.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOH MPAKTUKH, IOHUMAHUEM MaTEMaTUYECKON
HAyKHU Kak c(hepbl 4eTOBEYECKOMN ACATEIHPHOCTH, ITANIOB €€ Pa3BUTHS W 3HAYMMOCTH JIJIS
pa3BUTUS [IMBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU M MaTeMaTU4YeCKOU
KYJbTYpPOU KaK CpEeJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO U
UCCJIEI0BATENBCKYIO JIEATEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHS IPOTPaMMbI  y4eOHOTO TMpeaMeTa
«MaremaTrKa» XapakTEepU3YIOTCS OBJIAJICHHEM YHUBEPCAIbHBIMU HO3ZHABAM ETbHBIMU
0elcCmBUAMU, YHUBEPCALHBIMU KOMMYHUKAMUBHBIMU OeUCMEUSIMU, YHUBEPCAIbHbIMU
pecYIAMUBHbIMU OeUCMBULMU.

1) Vuusepcanvivie nosnasamenvhwvle oeticmsusi, obecneuusaiom Gopmuposamue
0a308bIX KOCHUMUBHBIX NPOYECcco8 00yuarowuxcs (0ceoeHue memooos NO3HAHUS
OKpYHCaAIOUe2co Mupa, npuUMeHeHue J102U4ecKux, Ucciedo8amenbCKux onepayuti, ymMeHui
pabomams ¢ ungpopmayueii).

ba3oBble 1ornyeckue 1efcTBUA:

e BBIBIATH W XapaKTEPH30BaTh CYIICCTBCHHBIC NPH3HAKA MaTEMaTHUYCCKHUX
OOBEKTOB, TIOHATHH, OTHOLICHUH MEXIy MOHATHAMH; (HOPMYIHpPOBATH
ompenencHUsT ~ TOHATHUH;  yCTaHABIWMBATh  CYIICCTBEHHBIM  TPH3HAK
KJaccu(uKauy, OCHOBaHUS HJisi OOOOIIEHUS ¢ CPaBHEHUSA, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHUMATB, dbopMmynupoBath U NpeoOpa3oBbIBaTh  CYXKJCHHUS:
YTBEPAMUTENIbHBIE W OTpUIATENbHbIE, E€IWHUYHBIE, YaCTHbIE U OOUIUE;
YCJIOBHBIE;

e BBIABJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U NPOTUBOPEYUS B
(akTax, JaHHBIX, HAOMIOACHUAX U YTBEP)KICHUSAX; Mpeajiaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JleNaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

e TIPOBOJUTH CAMOCTOSTENBHO 10KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU
(OpsiMble M OT NPOTHBHOIO), BBICTPAaUBaTh apPryMEHTALUIO, HPHUBOJIUTH
OpUMEpPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHUS H
BBIBOJIbI,



BbIOMpaTh CMOCOO pemieHus y4deOHOW 3afaud  (CpaBHUBATh HECKOJBKO
BapHMAHTOB pEIICHHsA, BbIOMpPAaTh HamboJee MOAXOMAMUNA €  Y4ETOM
CaMOCTOSITEJIEHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBhlIe ucciieqoBareLCKUe JelCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUN HHCTPYMEHT TO3HAHUS;
GopMynupoBaTh  BONPOCHL, (GUKCHUPYIOIIME MPOTHBOpEYHEe, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULINI0, MHCHHUE;

IPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEOBAHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro 00bEKTa, sIBICHU, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0bEKTaMH, SBIICHUSIMU, TPOLIECCAMU;
CaMOCTOATENLHO (PopMyIHUpOBaThH OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM
NPOBEIEHHOTO HAONIOACHUS, WCCIEOBaHUs, OILICHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TakKKe BbIIBUIATH
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nndopmanmueii:

2)

BBISIBJIITh J1e(UUUTH MH(OpPMALMK, JaHHBIX, HEOOXOAUMBIX AJii OTBETa HA
BOIIPOC U IS PELICHUS 3a]1a4H;

BBIOMpPATh MH(OPMAIMIO U3 MCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPNPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHJIOB U
(dopM npeacTaBieHUs;

CTPYKTYpUPOBaTh HH(POpPMAIMIO, IMPEACTaBIATh €€ B pa3IuuHbIX (opMax,
WJUTIOCTPUPOBATH IpapUuecK;

OIICHUBATh HaJIEKHOCTD uHpopManu o CaMOCTOSITETILHO
c(hopMyIMPOBaAaHHBIM KPUTEPUSIM.
Ynueepcanvnuie KOMMYHUKAMUGHbLE oelicmaus, obecneuusaiom

choOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUSUXCAL.
Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYKJIEHHSI B COOTBETCTBHM C YCJIOBHUSIMHU H
HeJsIMU OOILEHUs; SCHO, TOYHO, TPAMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHUS B
YCTHBIX U IUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS 110 XOAY PEIIEHUs 3a]auH,
KOMMEHTHPOBATh NOJyYE€HHBIN PE3yJIbTaT;

B XoJle OOCYXJEeHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIa€MOH TEMBI,
npoOiiemMbl, pelmaeMoil 3aJaud, BBICKA3bIBATh WUJEH, HAlCJICHHbIE Ha IOUCK
pPELIEHNs; COMOCTABIIATE CBOU CYXACHUSA C CYKICHUSAMM JIPYTHX yYaCTHUKOB
auanora, 0OHapyKUBaTh pa3jMure U CXOJCTBO MO3UIUIl; B KOPPEKTHOU Gopme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YNbTAThl PEUIEHUS 3a/1aydd, SKCIIEPUMEHTA, MCCIEIOBaHUS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BHICTYIUIEHUS C y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHuvecTBo:



e IIOHMMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHAUBUIYAJIBHON
paboThl TpU peuieHnH Y4eOHBIX 3aJay; MPUHUMATh LElb COBMECTHOM
JESITeIbHOCTH, IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON padOTHI, paclpeleisTh
BUIbl pabOT, JOroBapUBaThCSA, OOCYXKJaTh IPOLECC U pe3ysbTaT padoThI;
000011aTh MHEHHUSI HECKOJIBKUX JTIOACH;

e y4YacTBOBaTh B TPYNNOBBIX (opMax paboThl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE€ IUTYPMbl» U HHBIE); BBIIOJHATH CBOKO 4YacTb padOTBl U
KOOPAVUHHUPOBATh CBOM JAECWCTBHS C APYTMMHU YJ€HAMH KOMAaHJbl; OLICHUBATh
KayeCcTBO  CBOEro  BKJIaJa B  OOMMH  MNPOAYKT 1O  KPUTEPUSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Yuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuusaiom ghopmuposanue

CMbICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

e COCTAaBJIATH IUIAH, AITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PELIEHUs C
y4€TOM UMEIOILUXCSI pECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOI
uH(popmanuu.

CaMOKOHTPOJIBb:

e BJIAJICTh HaBbIKAMH MO3HABATENIbHOMN pedieKCUM KaK OCO3HAHUSI COBEPILIAEMBIX
JIEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJAETh CIIOCOOaAMU
CaMONPOBEPKH,  CAaMOKOHTpPOJSI  Mpolecca U  pe3yjbTara  peleHus
MaTeMaTUYECKON 3a4auH;

e TMpPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPHU PELICHUM 3a/ayH,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB,
JaHHbBIX, HAalJCHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSIM, OOBSICHITH MPUUHHBI
JOCTH)KEHUSI WJIM HEIOCTH)KEHHSI pPEe3yJIbTaTOB JEATEIbHOCTH, HAXOAMTH
OIUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
11 KITACC

OnepupoBarh TOHATHSAMHU:  I[WJIMHIPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
UJTUHAPUYECKON TIOBEPXHOCTH; IWJIMHJP; KOHWYECKas IMOBEPXHOCTh, OOpa3yrolue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (MUJIMHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KinaccudunmpoBaTh B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHWE CErMEHTa, BBICOTA
CEerMEHTa; IIIapOBOM CJIOM, OCHOBAaHHWE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
LIApOBOU CEKTOP.

Boraucisate 00bEMBI M TUTONIAAN TTOBEPXHOCTEN TEJ BpAIEHUS, TEOMETPUUECKHIX
TeJ C MPUMEHEHUEM (POPMYIL.



OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIM B Chepy U ONMUCAHHBIN
okoJ10 cdepsr; cepa, BIIMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHHS.

BbIYUCHAT COOTHONICHUS MEXAY IUIOMAIIMHU TOBEPXHOCTE U 0oO0BEMaMu
MOI00HBIX TEIL.

N300paxats nzydaembie PUTYpbl OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IJIOCKHME YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpAIllCHHUS.

W3BnekaTh, HHTEPHOPETHPOBATH U  MNPeoOpa3oBbIBaTh  MHOOpPMAIUMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, MPEACTABICHHYI0O Ha 4YepTekax U
pUCYHKaX.

OrnepupoBatTh MOHSITHUEM BEKTOP B IPOCTPAHCTRBE.

BoINOMHATH NEUCTBUS CIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKCHUS
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1af0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJ MEXK1Y BEKTOPAMH,
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPHI.

HaxoguTe cyMMy BEKTOPOB M MPOM3BEACHUE BEKTOpPA HA YHUCIO, YIOJ MEXKAY
BEKTOpaMH, CKaJsIpHOE  TMPOMU3BEACHUE, pacKiaAblBaTh BEKTOP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3agaBaTh IIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTe reoMerpuueckue (GakTbl IJi1 PEIICHHUS CTEPEOMETPUUYECKUX 3ajaad,
MPENoaralonuX HECKOJIbKO IIaroB pelIeHus, €ClIu YCIOBUSI MPUMEHEHHUS 3a/JaHbl B
ABHOU opme.

Pemare mpocreiiine TeoMeTpUUecKHMe 3aJayd Ha TMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.

Pemiats 3agaun Ha J10Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUM UM HAXOXIEHUE
T€OMETPUYECKUX BEIMYMH MO0 oO0paslaM WIM ajJropuTMaM, MPUMEHSSI W3BECTHBHIE
METOJIbI IPH PELICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a/1ay.

[IpumeHsaTs  mpocTedliMe  IMPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOIUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUM B UCKYCCTBE.

[IpuMeHsATh MOMYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH peaJIbHbIC
CUTyalldd W TPUMEHSTh W3Y4YCHHBIE TIOHSATHS B TIPOllECCE€ TOWCKA peIIeHUs
MaTeMaTU4ecKu CHOPMYIHPOBAHHON MPOOJIEMBbI, MOJICIIMPOBATh PEalbHbIC CUTYaIlUU
Ha S3bIKE TEOMETPUH, HCCIEAOBATH ITOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM
reOMETPUYECKUX TOHSITUH W TeOopeM, ammapara aireOphl; pemiarh MPaKTHYECKUE
3a/1a4M, CBSI3aHHBIE C HAXOXK/ICHUEM T€OMETPUUECKUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM

KonTpoabHbie
n/n  nporpaMmmal Bceero
padoTsI
Tena Bpaienus 24
OO0bembI TEN 10 1
3 BekTopsl 1 KOOpAUHATHI B 20 1
MIPOCTPAHCTBE
4 [ToBTOpEeHME, 0000IICHUE 1 14
CUCTEeMaTH3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 68 5
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MYHUIUITAJIBHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
«CPEAHAAS OBIIEOGPA3OBATEJIBHAS IHKOJIA Ne30» I'. IITEPMUA

PACCMOTPEHA YTBEPXJIEHA

Ha TeJJarOrM4eCKOM COBETE MPUKA30M TUPEKTOpa
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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHETO OOLIETo
00pa3oBaHHUsl, TaK KaKk 00ECIEeYMBAET BOZMOXKHOCTbh H3yUYEHHUS IUCLIUIUINH €CTECTBEHHO-
HAay4YHOM HAIIPaBJIICHHOCTH M NPEAMETOB T'yMAaHUTApHOTO LHKNA. llockombky
JIOTUYECKOE MBIIUIEHUE, (POPMUPYEMOE NPU H3YYEHHH OOYYAIOIIMMUCS MOHSATHUHHBIX
OCHOB I'€OMETPUH, IPU JI0KA3aTEIIbCTBE TEOPEM U IOCTPOCHUU LENOYKH JIOTUYECKHUX
YTBEPXKIACHUNM IIPU pELICHUM TIEeOMETPUYECKUX 3aJad, YMEHHUE BBIIBUIaTh U
ONPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCA IIPU PEIIEHUH 3a]a4
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHus mnporpaMmel yueOHoOro kypca «l'eomerpusi» Ha yriayOi€HHOM
YPOBHE — pa3BUTUE HHAWBHUIYAJIbHBIX CIHOCOOHOCTEM 0O0ydYaromMXcs NpU H3YYEHHUU
reOMEeTPUHU, KaK COCTaBIISIOLIEH NMpeAMETHON obnactu «MaTtemaTtuka U MHPOPMaTHKa»
yepe3 o0ecrieyeHue BO3MOXHOCTH MPUOOPETEHUS M HCIIOJIb30BaHUs Oosiee IriIyOOKHX
Tr€OMETPUYECKUX 3HAHUU U JEUCTBUM, CeNU(UUHBIX T€OMETPUHU, U HEOOXOAUMBIX IS
YCIIEITHOTO  MPO(ECCHOHATBHOrO 00pa30BaHUs, CBSI3aHHOIO C HCIOJIb30BAHUEM
MaTE€MaTUKHU.

[IpuopureTHbIMU 3ajjayaMu  Kypca TE€OMETpUU Ha yriayOJnEéHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJIIOTCS:

pacIIMpeHne MPEICTABICHUS O TE€OMETPUM KAaK YacTH MHUPOBOW KYyJIbTYpPHl M
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(opMupOBaHUE MPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (QUTYypax KaK O BaKHEUIINX
MAaTEMaTUYECKUX MOJENAX, MO3BOJSAIOIIMX ONUCHIBATH U H3y4daTh PAa3HbIE SIBICHUSA
OKPY’KAIOLIEro MUpa, 3HAHHWE MOHATUHMHOIO ammapara no paszueiny «CrepeoMeTpusd
y4eOHOro Kypca reOMeTpHH;

(opMupoBaHHEe yMEHHs BJaleTh OCHOBHBIMHU MOHSTUSAMH O NMPOCTPAHCTBEHHBIX
¢urypax m MX OCHOBHBIMH CBOICTBaMM, 3HaHHME TeopeM, (OPMYyJI U YMEHHE HX
MPUMEHATh, YMEHHSI JOKa3blBATh TEOPEMbl M HAXOJIUTh HECTAHAAPTHBIE CIOCOOBI
pelIeHus 3a1ay;

(opMupoOBaHHE YMEHHSI paclio3HABATh HA YEPTEKaxX, MOJEISIX U B PEAIbHOM MUPE
MHOTOTPAaHHMKH U T€Jla BPAILEHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

dbopMHpOBaHHWE TMOHUMAHMS BO3MOXKHOCTHM aKCMOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX Teopui, (OPMHUPOBAHHUE TOHUMAHUA POJIM AKCUOMATHKU TIPH
IIPOBEACHUY PACCYKICHUN;

(dopMupoBaHHe YyMEHHUS BIAJETh METOJAaMHU JIOKA3aTEeIbCTB U aAJITOPUTMOB
pELICHNs], YMEHUsI UX IPUMEHSATh, NPOBOAUTH IOKA3aTEIbHBIE PACCYKIACHUS B XOJHE
pELIECHUsT CTEPEOMETPUUYECKMX 3aJad M 3aJad ¢ [PAKTUYECKUM COJIEPKAHUEM,
(opMupOBaHUE MPENCTABICHUS O HEOOXOAMMOCTH J0KA3aTEJIbCTB MPU OOOCHOBAHUU
MAaTeMaTUYECKUX YTBEPKACHUM W POJIM AKCMOMATUKH B NPOBEACHUM IEAyKTHBHBIX
pacCyXJIeHUN;



pa3BUTHE W  COBEPLICHCTBOBAHME  WHTEJUIEKTYaJbHbIX W  TBOPYECKUX
CIOCOOHOCTEM 00ydJarommxcsi, MO3HABATENbHOM aKTMBHOCTH, HCCIEI0BATEIbCKIX
yYMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

dopmupoBanrne GYHKIMOHAJIBHOM T'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETpUHU:
YMEHHUSI paclo3HaBaTh MPOSBICHHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJbHBIX JKU3HEHHBIX CHUTYyalUUsX M OPH H3YYEHUU JIPYTUX
y4eOHBIX PEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, MOIETUPOBAHUS
peanbHBIX CHUTyalldd, WCCIEJOBAaHUS TOCTPOCHHBIX MOJENEH, HHTepIpeTaluu
MOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATENbHBIMU JIMHUAMH yuyeOHOTo Kypca «I'eomerpusi» B 10-11
Kkiaccax sBisitorcsa: «lIpsiMble W MIIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl M KOOPAMHATHEI B IPOCTPAHCTBE», «/IBUMKEHUA B
IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha yriyOJ€HHOM ypoBHE oOydenus B 10-11
KJIacCcax, OTHOCUTCA KO BCEM COJEp)KATEJIbHBIM JIMHUAM Y4eOHOTrO Kypca, a
(opMupOBaHKE JOTMUECKUX YMEHUN paclpeiessieTcss He TOJIbKO MO COJepKaTeIbHbIM
JUHUSAM, HO W 1o rojaM oOydeHus. CojepxaHue 0Opa30BaHUS, COOTBETCTBYIOIIEE
OpeaIMeTHbIM  pesyibrataM  ocBoeHus  DenepanpHoil  paboueil  mporpammel,
pacupenenéHHbIM M0 rojaM OoOy4YeHUs, CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4TOObI KO
BCEM  OCHOBHBIM, TMPUHIMIHUAIBLHBIM  BOIpocaM  oOywaromuecss  oOpalaiuch
HEOJHOKPAaTHO. OTO II03BOJISIET OPraHU30BaTh  OBJIAJEHUE TIE€OMETPUYECKUMHU
HNOHATUAMU UM HaBBIKAMHM IIOCJIEIOBATEIbHO M MOCTYyHaTelbHO, C COOJIIOJCHUEM
MpPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOLIYIO CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydaromMxcs, paclupsis U yriayosnsas e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBus  ana  auddepeHnmanud  00y4deHUs,  MOCTPOCHUS
UHAMBUIYAbHBIX 00pa30BaTENbHBIX MPOrpaMM, 00ECTEeUnTh YIIIyOJIEHHOE H3Yy4YEeHHE
reOMETPUHU KaK COCTABIIAIONIEH yueOHOro npeamera «MaremaTikay;

MOJTOTOBUTH OOYYaIOIIUXCS K MPOJOJIKEHHIO U3YUYEHHS MAaTEMaTHKU C Y4ETOM
BbIOOpa Oynymiel mnpodeccuu, obecreynBas MPEEMCTBEHHOCTh MEXKIY OOIIMM H
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenne yueGHOrOo Kypca «l'eomeTpus» Ha yriiyOJEHHOM YPOBHE OTBOJUTCS
B 11 knacce — 102 yaca (3 yaca B HEZIEIIIO).



COILEPKXAHUE OBYUYEHUASA

11 KITIACC

TeJsia Bpamenus

[ToHsTHS: UMIMHIpPUYECKAs ITOBEPXHOCTb, KOHUYECKAsi MOBEPXHOCTD,
cepuyeckas MOBEPXHOCTb, OOpasyromye mnoBepxHocTeil. Tema BpamieHus:
WINHAP, KOHYC, YCEUEHHBIN KOHyC, cdepa, map. B3aumHoe pacrosoxeHue
chepbl M IIJIOCKOCTH, KacaTeldbHasl IUIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHUs Ha TJIOCKOCTH. Pa3BépTka nunuuapa u konyca. Cummerpus cdepbl
U 11apa.

O06béM. OcHOBHBIE CcBoOHCcTBAa 00BEMOB Teia. Teopema 00 o00BEME
OpsIMOYTOJILHOTO MapajuieNienunena U cleacTBus u3 He€. O0BEM mpsiMoil U
HAKJIOHHOW MpU3MBbl, IWIMHIpaA, OUpaMujbl U KoHyca. OO0BEM 1miapa u
IIApOBOT'0 CETMEHTA.

KomOunamuu Ten BpaiieHuss 1 MHOTOrpaHHuKkoB. [Ipusma, BnucaHHas B
OWINHAP, ONucaHHas okojio IuiauHApa. Ilepeceuenue cdepbl um mapa c
iockocThlo. Kacanue mapa u cdepsl miockocTelo. [loHsTHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJO cdepbl, chepbl, BIMCAHHOW B MHOTOTPAHHUK HWIIU TEJO
BpaIieHusl.

[1nomane NOBEPXHOCTH UMWIMHAPA, KOHYCA, IUIOMaAb cepbl U e€ yacTeil.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH MOBEPXHOCTEH
nono0HbIX ¢uryp. [IpeobpazoBanue moaobus, romorerus. Pemenue 3amnau Ha
TUIOCKOCTH C MUCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHre ceyeHUd MHOTOIPAHHUKOB U TEN BpAILCHHS: CEUCHUS
muIMHApa (MapajuleibHO U MNEPIeHAMKYJSIPHO OCH), CEYEHHUs KOHyca
(mapasiesbHble OCHOBAHUIO UM MPOXOSAIIME Yepe3 BEPIINHY), CEUCHUs IIapa,
METO/bl TMOCTPOCHUSI CEUEHMM: METOH CJEAOB, METOJl BHYTPEHHEIO
NPOEKTUPOBAHUS, METO MEPEHOCA CEKYILEN MIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpocrpancTBe. Omnepanuu Haj BekTopamu. BekrtopHoe
yMHOXKeHHE BeKTOpoB. CBOHCTBa BEKTOPHOTro yMHOXxeHUs. [IpsmoyronbHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. Pasnoskenue
BekTOopa 10 Oasucy. KoopaumHaTHO-BEKTOPHBI METOJl TIPU  PEIICHUU
r€OMETPUUECKUX 3a71a4.

JABUKEeHNSA B IPOCTPAHCTBE

JBrxenus npoctpanctBa. OtoOpaxkeHus. J(BUKeHUs: 1 paBEeHCTBO (PUryp.
OOmume cBoiicTBa JBMKEHMM. Buabl JBMXEHMI: MapauieiabHBIA TEpPEeHOC,
LEHTpaJbHAs CUMMETpPHS, 3€pKaJIbHasi CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus noxobus. [Ipsmas u cdepa Ditnepa.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMK OOYYArOMIeTocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEeMaTUYECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SBJICHUM, IPOLIEAYP IPakIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOJCHCTBOBATH C COIMATIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) naTpuoTHYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh POCCUMCKONW TpaKJaHCKOW WACHTUYHOCTH, YBAXKECHHUS K
IPOILLIOMY M HACTOSIIEMY POCCHICKOW MaTE€MaTWKH, LEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKON IIKOJIBI,
HCTIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH PpOCCUIICKOrO Hapoja, c(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEIECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAYKU U JEATEIbHOCTbIO YYEHOTO, OCO3HAHHE JIMYHOIO
BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTrO OYyIIEero;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, PACCYKIEHUW, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEMaTUUYE€CKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0O€30MacHOro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOC TMHTaHUE, COAJTAHCHPOBAHHBIM PEKUM 3aHATAH M OTIbIXa,
peryispHas puznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE TP 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN JESITEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0HS, HHTEPEC K Pa3InYHBIM
chepam mnpoPECCHOHANIBHONW NIEATEHHOCTH, CBS3aHHBIM C MAaTeMAaTHUKOW U e€
NPUIOKECHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOp Oyayiie mnpodeccuu u
peaqn30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIaHBI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTeMaTUYeCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA TPOTSIKEHUU BCEH JKHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1ad MATEeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0J10rHYeCKOe BOCIIUTAHHUE:



c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYpPhl, TOHUMAHHUE BIUSHHUS COIUATBLHO-
SKOHOMHMYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHON Cpenbl,
OCO3HaHME TIJI00AIBHOTO XapakTepa »JKOJOTMYECKUX IpoOJjieM, OpHEeHTaIlus Ha
IPUMEHECHHE MaTeMaTHYCCKUX 3HAHUM JJI pelieHus 3ajad B 00JacTH OKpYKarolen
cpenbl, TUTAHUPOBAHUE TIOCTYNKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEACTBHM IS
OKpYXarouen cpepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIICCTBEHHOM MPAKTUKH, MTOHMMaHUE MaTEMaTUYECKON HayKH Kak
chepsl YeIIOBEUECKON NEITEIILHOCTH, ATANOB €€ Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS
IUBWIN3ALNY, OBJIAJCHUE SA3bIKOM MaTEMAaTHUKA M MaTeMaTH4eCKOW KyJIbTYpOH Kak
CPEACTBOM  IO3HAaHWUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYHO U
HCCIIEIOBATENbCKYIO ICSATEIBHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBUSIBIIATH W XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOIICHUN MEXIy MOHATHAMH, (HOPMYIMpPOBATH ONPEACICHUS
NOHATUN, YCTaHABJIMBAaTh CYIIECTBEHHBIN NpHU3HAK Kiaccu(UKalMM, OCHOBAaHUS IJIs
000011IeHHs U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIC U O0IIKE, YCIOBHBIE;

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOPEUYUS B
(akTax, HaHHBIX, HAONIOJEHUSX W YTBEPXKICHUSAX, Mpeajgaratb KpUTEpUHU MAJis
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JenaTb BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIJIFOUCHHI, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JIOKa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(OpsiMble U OT MPOTUBHOIO), BBICTPAWBATH APTYMEHTAIMIO, MPUBOAUTH MHPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BBIOMpATh Ccroco0 penieHus yueOHOM 3a/auu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelleHus1, BBIOMpaTh HanboJee MOAXOIAIINM C yUETOM CaMOCTOSITENIBHO BbIIECIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk HCCIENOBATENIbCKUM HWHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh BOMPOCH], (HUKCUPYIONTHE MPOTUBOpEUHE, MpolaeMy, yCTaHABINBAThH
HUCKOMO€ M JaHHO€, (OpPMHpOBATh THUIIOTE3y, APryMEHTHPOBATh CBOIO TO3MIIMIO,
MHEHUE;



MPOBOAUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIN SKCIEPUMEHT, UCCIEAOBAaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHMA, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTENIbHO  (OpMyJIHpOBaTh OOOOIIEHHSI U BBIBOJALI IO pe3yibTaTam
POBEIEHHOI0 HAOJIOJEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNUI;

MPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIIBUTaTh
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBJIATH JeUUUTH WH(OPMALIMM, AAHHBIX, HEOOXOAMMBIX [IJIs OTBETa Ha
BOIPOC U IS pEIICHUS 3a/1a4H;

BbIOMpaTh WH(MOPMALMIO W3 HMCTOYHMKOB DA3NUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBaTh U HHTEPIPETUPOBATh MH(OpPMALMIO Pa3IUYHBIX BUIOB U (HopM
IpEICTaBICHNUS;

CTPYKTYypUpOBaTh WHGOPMAIMIO, TPEACTaBIATh €€ B pasIUYHbIX (opMmax,
WJUTIOCTPUPOBATH IpapruecKu;

OLICHMBATh HAAEKHOCTh MH(OPMAIMK 110 CAMOCTOSITENLHO C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe YueOHbIe NeiCTBHSA

Oo0wmenue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH H
LeasIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
IIOJIyYE€HHBIN PE3YJIbTAT;

B XO0J€ OOCYXJEHMs 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBlI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALIEJICHHbIE HA MOMCK PEIICHHUS,
COMOCTABJIATb CBOM CYXICHUS C CYXACHUSAMU JpPYrUX YYaCTHUKOB JUaiora,
oOHapy>XKHUBaTh pa3InuMe U CXOJACTBO IMO3ULIMMA, B KOPPEKTHOU PopMe hopMyInpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTa, HCCIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHUS C YYE€TOM 3ajay
pe3eHTalli U 0COOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe AeliCTBUA

Camoopranusanus:

COCTABJISITh IJIaH, aJTOPUTM peUIeHUs 3a7aud, BbIOMpATh CHOCOO pEIIeHHs ¢
y4€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT !

BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIEKCUM KaK OCO3HAHMS COBEPIIAEMBbIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HUX Ppe3yJibTaTOB, BIAJAETh CIOCOOAMHU



CaMONPOBEPKH, CAMOKOHTPOJI IMpolecca M pe3yjpTaTa pPEIICHHS MaTeMaTH4eCKOM
3a/a4y;

OPEIBUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IPU pEIICHUU 3a/ayH,
BHOCUTb KOPPEKTUBBI B JEITEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIBbCTB, IAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE pE3yJibTaTa IEJU U YCIOBUAM, OOBSACHATH MPUUYMHBI
JOCTHKCHHSI WU HEIOCTIDKEHUS PE3yJIbTaTOB JCSTEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MIOHUMAaTh M HCIOJIB30BaTh NPEHMYIIECTBA KOMAaHIHOM W WHAUBUAYaJbHON
paboThl TIpU pelIeHUuH Y4eOHBIX 3a7ad, IPUHUMATH IIeJIb COBMECTHOHN NEATEIbHOCTH,
IJIaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpenensTh BUIbl padoT,
JOTOBapUBaThCs, OOCYX JaTh MpPOLECC M pe3ylabTaT padoThl, 00001aTh MHEHHUS
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE€ HIITYPMbD» M HHBIE), BBIIOJHATH CBOK YacThb PabOThl U KOOPAUHUPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMHM KOMaH[Ibl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA B
OO MPOIYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy 11 kaacca oOyvaromuiicss HAy4uTCS:

CBOOOZIHO  ONEpUpPOBaTh TMOHATUSMH, CBSI3AHHBIMH C  LMJIMHAPUYECKOH,

KOHUYECKOU U C(heprUIECKOil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOTYYEHUS;

e OIEPUPOBATH MOHATUSMH, CBA3AHHBIMM C TE€JIaMU BpPAILICHUS: LIMIMHIPOM,
KOHYCOM, c(pepoii u mapowm;

e pacrmo3HaBaTh Teja BpauleHus (LWIMHApP, KOHYyC, chepa U map) U OOBSICHATH
CHOCOOBI MOJTYUYEHUS TEJ BPALLECHUS;

« KJaccuuIUpPOBaTh B3aUMHOE PACIOJIOKEHNE ChEPBI U MITOCKOCTH;

e BBIYMCIATH BEJIMYUHBI JJIIEMEHTOB MHOTOIPAHHUKOB M T€J BpalleHUs, 00bEMBI U
IJIOMIAM TOBEPXHOCTEM MHOTOTPAaHHUKOB M TEJ BPAILLEHUS, T€OMETPUUYECKUX
TEJ ¢ MPUMEHEeHUEeM (popMyIr;

e CBOOOJHO ONEPUPOBATH TMOHSATHSIMH, CBSI3aHHBIMM C KOMOWHAIUSIMU Tell
BpallleHUsI W MHOTOTPAaHHUKOB: MHOTOTPaHHHMK, BIMCaHHBIH B cdepy H
ONMMCaHHBIA OKOJO cdepbl, cepa, BOHCaHHAsT B MHOTOIPAHHUK WM TeJO
BpAaIlCHMUS;

e BBIYUCIATH COOTHOILIEHUS MEXKAY IUIOMAAIMH TOBEPXHOCTEH MU 00BEMaMH
IIOJIOOHBIX TEI;

o U300paxkaTh U3y4yaeMble (DPUTYpBI, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3

PUCYHKOB HPOCTBIX OOBEMHBIX (UrYp: BUA CBEpXY, COOKY, CHHU3Y, CTPOUTH

CEYEHMS TEJI BPALLCHUS;



U3BIIEKATh, WHTEPNPETUPOBATH U  MpeoOpa3oBbIBaTh  MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, IPEACTaBICHHYIO HAa YepPTEeKax U
PUCYHKAX;

CBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIINIOJIHATH ONIEPALMM HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JICKAaPTOBOW CHCTEME KOOPIMHAT;

pelmarh N€OMETPUYECKHE 3aJa4d Ha BBIYMCIICHUE YTJIOB MEXIY IPSAMBIMU H
IUIOCKOCTSIMM, BBIYMCIICHUE PACCTOSHUN OT TOYKHM JO IIJIOCKOCTH, B ILIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a IIPH PEIICHNY;

CcBOOOIHO OTEpUPOBATH MOHITHIMH, CBSI3aHHBIMU C IBHKECHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBIIIOJIHATh M300paKEHHSI MHOTOTPAHHUKOB M TEJI BPAIICHMS MIPU MapalIeTbHOM
IIEPEHOCE, LEHTPAIBHOW CUMMETPHUH, 3EPKAIBHOW CUMMETPUH, NPU IMOBOPOTE
BOKPYT MpPSIMOM, IpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHUS MHOTOTPAHHMKOB M TE€J BpAIICHUSA: CEUYCHUS LWIMHApPA
(mapamyenbHO Y MEPHEHAMKYJSIPHO OCH), CEUEHHUs KOHyca (mapajieibHble
OCHOBAHUIO U MPOXO/SILME Yepe3 BEPILNHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METO/IbI IIOCTPOCHUS CEYEHUN: METOJ, CIIE0B, METO BHYTPEHHETO
IIPOCKTUPOBAHMUS, METOJ] IIEPEHOCA CEKYIIEH IIJIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUYECCKUE YTBEPIKICHMUS;

OPUMEHATh TeoOMeTpudeckue (PakThl IS PEIICHUs CTEPEOMETPUYECKHX 3ajad,
MPEANONAraloNIMX HECKOJBKO INAaroB PELICHUS, €CIU YCIOBHS NPUMEHEHHS
3a/laHbl B IBHOM U HESIBHOM (hopMme;

pemaTh 3a/1a4n Ha J10Ka3aTelIbCTBO MATEMATUYECKUX OTHOLICHUN U HAaXO0XKICHUE
r€OMETPUYECKHUX BEJINYHH;

IIPUMEHATh  NPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

IIPUMEHATh TOJIYYEHHBIE 3HAHMS HA IPAKTUKE: CPABHUBATH, AHAJIM3UPOBATH U
OLICHUBATh PEAJIbHBIE CUTYallUH, NPUMEHATb H3YYEHHBIE IIOHATHS, TEOPEMBI,
CBOMCTBa B Mpollecce MOUCKA PELIEHUS MaTeMaTH4ecKH C(HOpMYyIHpPOBAHHON
npoOsieMbl, MOJEIUPOBATh pealbHbIE CHUTyallUM Ha S3bIKE TE€OMETpUH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJb30BAHUEM TI'€OMETPUUYECKUX
NOHATUM W TeopeM, amnmapara aireOpbl, pelmaTh MNpPAaKTUYECKUEe 3a]aud,
CBSI3aHHBIC C HAXO0XKIACHUEM I'€OMETPUYECKUX BEIUYMH;

UMETH MpEeACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHs T€OMETPUU KaK COCTaBHOM
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
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