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[TOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 0Opa3oBaHUs,
LEJTIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYarommnXcsl.

HEJIA U3YUEHNWA YUEBHOI'O KYPCA

BaxkHOoCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHONM MaTeMaTH4eCcKOou
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPHUUCCKUX
a0CTpakIfii, COOTHOIICHHH PEAIbHOTO M HACATBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICITUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalIuXxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOAMMBIX IS ajanTaivd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEr0
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTb H3Y4YEHUsS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUH LIETIOYKU JJOTUIECKUX YTBEPIKICHUMN
B XOJI¢ pCIIECHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIb3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JeATENbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaKEHUs OKPYXKAIOIIET0 MHpPA, YCIOBHUE YCIENTHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAXKHBIX KadyeCTB, MO3TOMY aKTyaJlbHa
3amaya (opmMupoBaHus y OOyYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HAIPaBICHUSIM.
[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOAOHKEHNUS 00pa30BaHMUs
10 CMIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.
[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IpeJHA3HAUYEeHA IS
o0yJarolmxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MATEeMaTHUYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUH M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
ri1y0O0OKo, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHMSX B MPOPECCUOHAIBHON JAEATENBHOCTH.
JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [IpuoputreTHBIMM 3aJadaMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:
e (GopMUpOBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU
KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLUIIM MHPOM;

e (opmupoBaHHe MPEACTaBICHUS O MHOTOTPAaHHUKAX M TeJlax BpAlLCHHS
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3HbI€ ABJICHUS OKPY>KAIOUIEro MUPA;

e (opMUpOBaHHME YMEHHS pACIIO3HABaTh Ha 4YepTexax, MOACNAX U B

peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaIICHHUS;
® OBJIQJICHHE METOJaMH PELICHUS 3aJlad Ha MOCTPOCHUS Ha M300pakeHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (GopMHUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATUSAMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;

® OBJAJCHHE  QIrOPUTMAMH  PEIICHHs  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE  yYMEHHUSI  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ay C
IPAKTUUECKUM COJIEPKAHUEM;



® pa3BUTHE UHTEUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOy4arolmuxcs, IO3HABATEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opMHpOBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYallHsIX M NPU WU3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTeH, (OopMynHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIH, IPUMEHATD OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHsS IPAKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YNIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMBbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa30oM OopraHu3oBaHHas paboTa Hal
HUMH, YTO CIOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO ITPEIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHHUN Y
yyYalMXxcsi B Kypce CTEpEOMETpUH MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSM, HO M IO ToJaM
oOy4eHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKUMHU
MOHATUSMU U HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN O0Yy4YaloIMXCs, pacluupsis U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YUEBHOM IUIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEP)XAHUE YUYEBEHOI'O KYPCA
10 KIIACC

[IpsiMbIE ¥ TITIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MPsSMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
NapajuleJibHble W CKpeummBaronmecs npsamele. [lapajuiensHOCTs NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIICIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUCHU.

IleprieHIUKYJISPHOCTD HPSIMOM U IUIOCKOCTH: NEPIIECHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojgd JBYIPAaHHOIO  yIJIa.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUMKYJSIPHOCTA  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYIISIpax.

MHororpanHuKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMU/IBL; TPABUIbHAS U
yceu€HHas nupamMuaa. OJEMEHTbl NOpu3Mbl W nupamunbl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs MUPAMUJIa; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozexasip u ukocasap. CeueHus: MpuU3Mbl M MUPAMHUIBI.



CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUVIOCKOCTH.  DJEMEHThl CHUMMETPHMM B NHpaMHJax, NapajUiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMON MPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMHU/JIbI, IPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KIIACC

Tena BpameHus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias M OChb, IUIOMAAb OOKOBOM U TMOJHON
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXHOCTU. KOHyC: OCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasylolue U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIATh MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TE.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopsl 1 KOOpJIMHATHI B MPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. Pa3noxkeHue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKalasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



I[INTAHUPYEMBIE PE3VJIbTATHI
JIMHHOCTHBLIE PE3VYJIbTATDI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOrpaMMbl Y4eOHOro MpeaMeTa
«MaremaTHnka» XapakTepu3yrTCs:

['paxxnanckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW MO3UIIMH  OOYyYalollerocs: Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUUCKOro 00IeCTBa, MPEACTaBICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
ABJICHUM, NPOUEAYp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W IIp.),
YMEHUEM B3aWMOJEHCTBOBATH C COLUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
uX QyHKUIUSAMU U HA3HAYEHUEM.

[laTpuoTHyecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCUICKOW  TPaXITAaHCKOM  WJAEHTUYHOCTH,
YBaXEHUS K MPOIUIOMY M HACTOSIIEMY POCCUMCKOW MaTEMaTUKU, LIECHHOCTHBIM
OTHOLIEHUEM K JOCTHIKEHUSM POCCHUICKHX MAaTEMATHKOB M POCCHUCKOU
MAaTEMaTUYECKOM IIKOJbl, K HCIOJIb30BAHUIO0 JTUX JOCTHKEHHA B JPYTUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHMSI:

OCO3HaHUEM JIIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, O3TUYECKOTO IIOBEJEHUS,
CBA3AHHOIO C TNPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHMM HAyKd W
NEeSATEIbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO.

DcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKJIFOYas 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUN;
BOCHIPUMMYHMBOCTbIO K MAaTeMaTHUYECKUM  AacleKTaM pa3JInyHbIX BHUJOB
UCKYCCTBA.

Pur3nyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTHYEeCKHE 3HAHUSA B
UHTEpecax 370pOBOrO0 M 0Oe30omacHoro oOpa3a >KM3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (30pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHIATHH U OTIIbIXA, PETYJspHas pU3ndecKkass akTUBHOCTD); (PU3MUECKOro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJIOJIIOOMS; HHTEPECOM K
pa3nuuHbIM  cpepaM  TPO(EeCcCHOHATBHON  NIeATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW U €€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymed mnpodeccur U pealn3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YeCKOMy oOpa3oBaHHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH >KM3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMYECKOW KYJIbTYphl, TOHUMAHUEM BIUSHUSA
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHUE MPUPOJHOM H
COLIMAJIBHOM CpEeIlbl, OCO3HAaHUEM TIJ00ATBHOIO XapakTepa HKOJIOTHYECKUX
npo0sieM; OpUEHTaluuell Ha NpPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUM s
pelIeHus 3a1a4 B 00JIaCTU OKPYXKAIOUIEl Cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U
OLICHKU UX BO3MOKHBIX IMOCEACTBUI JJIs1 OKPY>KAIOIIEH CpEebl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKM U OOIIECTBEHHOM MpaKTHKH,
NOHMMaHHUEM MaTEeMaTHYECKON HayKH Kak cepbl 4eJIOBEUECKOM AESITeNbHOCTH,
ATanoB €€ pa3BUTHUA W 3HAUYMMOCTH IS PA3BUTHUS LMBWIM3ALMK; OBIAJACHUEM
A3BIKOM MATEMaTUKH MU MaTeMaTHYECKOW KyJbTypOW Kak CPeACTBOM MO3HAHUS
MUpa; TOTOBHOCTBIO OCYLIECTBJIATH IPOEKTHYHD M  HMCCIEN0BATEIBCKYIO
NEeATENbHOCTh NHINBUIYAJIbHO U B TPYyIIIIE.

METAIIPEMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3yabTaTbl OCBOCHUS MPOTrpaMMbl yUeOHOTO MpeaMETa
«MaremaTtuka» XapaKTEPU3YOTCS OBJIAJICHUEM YHUBEPCAIbHBIMA
MO3HABATENIbHBIMU  JICUCTBUSIMH, YHMBEPCAJIbHBIMU  KOMMYHUKATHUBHBIMU
JNEUCTBUSAMHU, YHUBEPCATBHBIMU PETYISATUBHBIMU JEHCTBUSAMH.

1) VYHuBepcanbHble  TO3HABaTEIbHbIE  JEUCTBHUS, OOECIEYUBAIOT
dbopmupoBanre 0a30BBIX KOTHUTHUBHBIX IMPOIIECCOB OOydYarOMMXCS (OCBOCHHUE
METOZOB IO3HAHUS  OKPYXKAIOIIEr0 MHpA; I[PUMEHEHHE JIOTHYECKHX,
UCCJIeI0BATENIBCKUX ONEepalnii, yMEHUHN paboTaTh ¢ MH(POpPMALIUEH).

bazoBrlie JorHUYeCcKUE ICHUCTBUS:

® BBISBIISTH u XapaKkTePU30BaATh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTUYeCKNX OOBEKTOB, TOHATHI, OTHOIICHUN MEXIY TMOHSITUSIMU;
dbopmynrpoBaTh ONPEAECITICHHUS TIOHSATHUM; YCTaHaBIINBATh

CYIIECTBEHHBIH MPU3HAK KJacCU(UKAIIMKA, OCHOBAHMS ISl 0000IIEHUS
Y CPaBHEHMS, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;



BOCIPUHUMATh, (OPMYIHpPOBATH M MPEOOPa3OBHIBATH CYXKICHUS:
YTBEpUTENbHbIE U OTpUIATENIbHbIC, CIUHUYHBIC, YaCTHBIE M OOIIHE;
YCIIOBHBIE;

BBIBISITD ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M U
npoTuBOpeursi B (paKkTax, JaHHBIX, HAONIONECHUAX U YTBEPKACHUSX;
npenjaraTb  KpUTEPUU  JUIS  BBIABJICHHMS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYMH;

JIeNaTh BBIBOABI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AETYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
OPOBOJUTH  CAaMOCTOSITEJIBHO  JOKA3aTelIbCTBA  MaT€MATHYECKHUX
yIBEpXACHUW  (mpsAMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMEHTallMl0,  NPUBOJUTH  INPUMEPBI U KOHTPIPUMEPSHL;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMpATh CIOCO0 pelieHus] y4eOHOM 3aJauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEUICHUs, BBHIOMPATh HauMOOJee MNOAXOMAMMI C y4ETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBnbie HCCIICAOBATCIbCKUC HGﬁCTBHH:

UCIIOIb30BaTh  BONPOCHl  KAaK  HMCCJIEAOBATEIbCKUI  HUHCTPYMEHT
no3HaHus; (HOPMYIUPOBATH BOMPOCH], (PUKCHUPYIOIIME MPOTUBOPEUHE,
npo0JieMy, yCTaHABJIMBATh HUCKOMOE U JaHHOE, (POPMUPOBAThH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

OPOBOJWTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIN  3KCIIEPUMEHT,
UCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOro
o0beKTa, SIBIEHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKIY
00bEKTaMH, SIBJICHUSMHU, MPOLIECCaAMU;

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH  OOOOIIEHWS UM  BBIBOJABI IO
pe3yibTaTaMm MPOBEAEHHOTO HAOIIOJEHUS, UCCIEIOBaHUS, OLIEHUBAThH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IICHNUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE MPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHHS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmariueii:

BBISIBJISITH Ie(UITMTHI MH(OPMAIIUH, JAHHBIX, HEOOXOIMUMBIX JIJIsl OTBETa
Ha BOIIPOC U /ISl pEUICHUS 3a/1a4H;

BbIOMpaTh WHGOPMALMIO W3 HUCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJU3UPOBATh, CHUCTEeMaTH3UPOBAThH " UHTEPIIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;
CTPYKTYpUpOBaTh HUHGOPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX
(dopMmax, WITIOCTPUPOBATH TpapUIECKH;



® OIICHWBAaTh  HAAEKHOCTH  HMHOpPMAIIMM O  CaMOCTOSTEIHHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2) VYHuBepcaJbHblE KOMMYHUKATHUBHBIE JEUCTBUS, OOECIIEUMBAOT

c(OPMHUPOBAHHOCTb COLTUAIBHBIX HABBIKOB 00YYaOLIUXCS.

OO0uienue:

e BOCIpUHUMATH U (POPMYJIHPOBATH CYXIAEHUS B COOTBETCTBUU C
YCIOBUSIMU U IIeNIAIMUA OOLIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTb
CBOI0O TOYKY 3pE€HHsS B YCTHBIX M IHMCBMEHHBIX TEKCTax, JaBaTh
NOSICHEHUS N0 XOAY PELICHHs 3a1aud, KOMMEHTHUPOBATH IOJIyYCHHBIN
pe3ynbTar;

® B XOJ¢ OOCYXJEHHS 3aJaBaThb BONPOCHI MO CYHIECTBY OOCYX IaeMOii
TEMBI, MPOOJIEMBI, PelIaeMOi 3aa4uM, BEICKAa3bIBaTh UJIEU, HALIEJICHHBIE
Ha TMOWUCK PEUIEHUS; COIMOCTABISATh CBOM CYXACHHUS C CYXKICHUAMH
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh Pa3IMYM€ U CXOACTBO
HO3UIMM; B KOPPEKTHOU (hopMe (OopMyIupoBaTh pa3HOIIACUS, CBOU
BO3PaXXCHUS;

® [PEACTABIATH  pPE3yJbTaThl  pELIEHUS  3aJayd, HSKCIEPUMEHTAa,
UCCIIEIOBAHMs, MPOEKTA; CaMOCTOATEIbHO  BbBIOMpaTh  (opmat
BBICTYIUIEHUSI C Y4Y€TOM 3ajJad TMpe3eHTalUd U OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyAHUYECTBO:

® [IOHMMaTh M  HUCIOJb30BaTh  MPEUMYIIECTBA KOMAaHAHOW M
MHJUBUyaIbHOW paOOThl MpU PElIeHUH Y4eOHBIX 3a7ad; MPUHUMATH
LeJb COBMECTHOW  JAESATENbHOCTH, IUIAHUPOBATh  OPraHU3alUIo
COBMECTHOM pabOThl, pachpeacyisiTh BUIALI PadOT, JOTOBAPUBATHCS,
o0CyXX1maTh TMpollecc M pe3ylbraT paboThl; 0000mAaTh MHEHUS
HECKOJIbKUX JIFOJICH;

® Vy4YacTBOBaTh B TIPYyNNoOBBIX (QopMax paboTsl (0OCYyxkIeHUs, OOMEH
MHEHUH, «MO3rOBbI€ IITYPMbD» M HHBIEC); BBINOJHATH CBOI YaCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMHU YICHAMH
KOMaH/Ibl; OLIEHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO
KpUTEpUsaM, cHOPMYJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

3)  VuHuBepcaibHBICE  PETYJIATHBHBIE  JEHCTBUSA,  OOECIICUYMBAIOT
dbopMuUpOBaHHE CMBICIOBBIX YCTAHOBOK Y KU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranuzanusi:

® COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CII0CO0
pelIeHus ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX



BO3MOKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb:

e BJAJETh HABBIKAMHM [I03HABAaTEIbHOW pe(IEKCHH KaK OCO3HAaHHUA
COBEpIIAEMbIX  JIEWCTBUI W  MBICIUTEIBHBIX  IPOILECCOB,  HX
pe3yNbTaToOB; BIAAETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
poLecca U pe3yJsibTaTra peuieHUsl MaTeEMaTHIECKOM 3a1a4H;

® [IpPEeABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIPHU PELICHUU
3a/lauyd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

® OIICHUBATh COOTBETCTBHE pe3yJibTaTa LEIH U YCIOBHUSM, OOBICHSTH
OPUYMHBI JOCTHKEHUS WM HEJOCTH)KEHHSI PE3YJIbTATOB JIEATEIbHOCTH,
HaXOJUTh OIIUOKY, aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHDBIE PE3VYJIBTATEI

10 KIIACC

OnepupoBaTh MOHITUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU M CIEJCTBUSl U3 HUX MPU PEIICHUU
reOMEeTPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMH: MMAPAIUIETBHOCTh M MNEPHEHAUKYISIPHOCTH
MPSMBIX U IJIOCKOCTEM.

KnaccudunupoBaTh B3aMHOE PaCIOIOKEHUE MPAMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JIBYTPaHHBINA Yroj, TpaHUd JBYI'PAHHOTO Yria,
pedpo IBYTPaHHOTO YIJIa; TMHEHHBIN yroy ABYTPAHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIbIN
MHOT'OTPaHHUK, JIEMEHThI MHOTOI'PaHHUKA, MPABUIbLHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUAbI MHOTOIPAHHUKOB (MUpamMuia; MpusMa,
MPSIMOYTOJIBHBIN TTapaJIIeIeHne/, Ky0).

KnaccudunupoBaTh ~ MHOTOTpaHHUKH, BbIOMpass  OCHOBaHUS A
Kkiaccupukanuu (BBIMYKIbIE W HEBBIMYKJIbIe MHOTOTPAHHHUKU, MPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, NTapaJlIeIeIUIEebl).

OnepupoBath MOHSTUSIMU: CeKylas IIJIOCKOCTb, CEUYCHHE
MHOTOTPaHHHUKOB.

OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.



CtpouTh ce4eHHsI MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJ€HUE T€OMETPUUYECKUX BEJIMYMH MO 0Opa3lam
WJIM aJropuTMaM, MPUMEHSI U3BECTHbIE AHAIUTUYECKHE METO/IbI IPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a/Ja4 HA BBIYHMCIECHUE PACCTOSTHUM MEXIy
IByMSI TOYKaMH, OT TOYKH [0 HPSIMOW, OT TOYKH O IIOCKOCTH, MEXKIY
CKPELIMBAIOIIAMHUCS PSIMBIMHU.

Pematp 3amaun Ha HaXOXKJI€HUE F€OMETPUYECKHUX BEJIMYMH MO 0Opa3lam
WJIM aJropuTMaM, MPUMEHSI U3BECTHbIE AHAIUTUYECKHE METO/IbI IPU PELICHUU
CTaHAAPTHBIX MAaTeMaTUYECKUX 337a4 Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIMMHUCS MNPAMBIMHA, MEXIY MpPsAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAIMM, IBYTPAHHBIX YTJIOB.

Boruucnsate 00bEMBI M IUIOIIAJM  MOBEPXHOCTEM MHOTOTPAaHHUKOB
(npusma, mUpamMuaa) ¢ MPUMEHEHHEM (POPMYI; BBIYUCIATH COOTHOIICHHS
MEXY IJIOIIAIIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATUAMHU: CUMMETPHSI B NPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax
U PUCYHKaX.

[TpumensiTh reomerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUYECKHUX
3a/1a4, MpEeANoJaralolIuX HECKOJbKO IaroB pEUIeHUs, €CIU  YCJIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMeHsaTh mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a1aY.

[IpuBoAUTE NPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIC
CUTYallUM W TNPUMEHSTh M3YYEHHbIC IMOHATHUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTH4eCcKu CGHOPMYIMPOBAHHON MPOOJIEMbl, MOJACIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh ITOCTPOEHHBIE MOJEIN C
UCIOJIb30BAHUEM T'€OMETPUYECKUX TOHITHM M TeopeMm, ammapara anreOphl;
peniaTh MPaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXACHUEM TIE€OMETPUYECKHX
BEJIMYMH.

11 KJIIACC



OnepupoBarh MOHATHUAMM: LWIMHIPUYECKAS MOBEPXHOCTb, 00pa3yroOIIHe
UUJIUHAPUYECKON  MOBEPXHOCTH; UWIMHAP; KOHUYECKas MOBEPXHOCTH,
oOpa3yrolire KOHU4ECKOH OBEPXHOCTH, KOHYC; C(epruyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI OTYYEHUS TeJl BPAIllCHUS.

KrnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMM: LIAPOBOM CErMEHT, OCHOBAaHUE CEIMEHTA,
BbICOTA CETMEHTA; IIapOBOW CJOH, OCHOBAaHUE IIAPOBOIO CJOS, BBICOTA
IIAPOBOTO CJIOS; APOBOM CEKTOP.

Boluucnsate 00bEMBI M IUIONIAAM TMOBEPXHOCTEHW TEl  BpalleHUs,
Tr€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BIIMCaHHBIA B cdepy u
OMHCaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIM TEJO
BpalICHUSI.

BBIYUCHATE COOTHOIIEHHS MEXTY IUIOIIAASIMU TIOBEPXHOCTEN 1 00bEMaMu
MOJOOHEIX TEIl.

N300paxaTh n3ydaemble (PUTYpHl OT PYKH U C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE  (BBIHOCHBIE) IIJIOCKUME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TEJl BPAILICHUS.

W3Bnekatb, MHTEPIPETUPOBATh W NpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexKax
U pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEHCTBUSA CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOXEHHMSI BEKTOpa Ha YHUCIO, OOBSICHATh, KAaKUMHM CBOMCTBAaMHU OHHU
o0Jafaror.

[TIpuMmeHsTh NpaBuiIo napasuiesenuiena.

OnepupoBarh MNOHATHSAMHU: JEKAPTOBbI KOOPJAWHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ
MEXIy BEKTOpaMH, CKAJSIPHOE IPOU3BEJIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEACHHE BEKTOpPA HAa YHUCIO, yroi
MEXAY BEKTOpAMHM, CKaJISIPHOE MPOU3BENICHUE, PACKIAAbIBaTh BEKTOP MO ABYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensTh reoMerpuueckue (HakTbl ISl PEIICHUS CTEPEOMETPUUECKUX
3aa4, MPEANoJaraloluX HECKOJBKO IIAaroB pEeUIeHMs, €ClIU  YCJIOBHUS
NPUMEHEHUS 33J]aHbl B IBHON (popMe.



Pewmate npocreiimme reoMeTpuuecKie 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/A.

Pemate 3amaun Ha J10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaXOXJCHUE TE€OMETPUYECKUX BEIMYUH 10 o00pas3laM WM alropurMam,
MIPUMEHSISI U3BECTHBIE METOJIbI MPU PEIICHUU CTAHAAPTHBIX MaTEMaTUYECKUX
3azay.

[IpumMeHaATh mOpocTEHIIMEe MpOorpaMMHBIE CpPEICTBA UM 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoAUTH MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIC
CUTyalldd W TNPUMEHATh N3YYEHHBIEC TMOHATHUS B MPOLIECCE MOHWCKA PELICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATH pPEaTbHbIC
CUTYyallUM Ha S3bIKE TE€OMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI M TeopeM, amnmapara anreOpsl;
peniaTh MPaKTUYECKHE 3aJ1ayd, CBSI3aHHBIE C HAXOXIACHUEM TIE€OMETPUYECKHX

BCJINYHH.

Tematuueckoe IaHUpPOBaHKE Y4eOHOTO Kypca (1o rogaM 00y4deHust)

10 xmacc (He menee 70 4acoB)

Ha3zBanue paznena
(Temnl) Kypca,
(KOIMYECTBO 4acoB)

OcCHOBHOE coJiepKaHUE

OcHOBHBIE BUBI
JEeSITETbHOCTH
0Oy4YaroIMxcs ¢ y4eToM
pOrpaMMbl BOCIIUTAHUS

Bsenenue B
CTEPEOMETPHUIO
(10 9)

OCHOBHBIEC MTOHATHUSA
CTEPEOMETPHUU: TOUKA,
npsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX:
N300paKeHUs TUIOCKOCTEM,
TapajuIeIbHBIX TIPSMBIX
(OTpe3KOoB), cepeIMHbI
oTpe3ka. [lonsTus:
nepeceKaronuecs
MIJIOCKOCTH,
nepeceKaromuecs npsmas u

AKTyanu3upoBaTh (PaKThI
Y METOJIbI TUTAHUMETPHH,
peeBaHTHBIC TEME.
ITomy4ats
MIPE/ICTABIICHUS O
IPOCTPAHCTBEHHBIX
durypax, pazoupath
IIPOCTEUILINE ITpaBUIa
n300paxeHus 3TUX Guryp.
N300paxkars npsMyro u
IJIOCKOCTh Ha PUCYHKE.
Pacrnio3naBatp




IJIOCKOCTb.
3HAKOMCTBO C
MHOTOTPaHHUKaAMH,
n300paxxeHue
MHOT'OTPaHHHUKOB Ha
pUCYHKax, Ha
MPOCKIUOHHBIX YEPTEkKAX.
HauanbeHble cBeneHUS 0
KyOe U mupamMujie, ux
pPa3BEPTKU U MOJEIIH.
CedeHust MHOTOTPAHHUKOB.
[Tousitue 00
AKCMOMATUYECKOM

IIOCTPOECHUHU CTEPEOMETPUHU:

AKCHOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX

MHOTOTPaHHHKH,
nupamMuay, Kyo, Ha3pIBaTh
UX DJICMCHTBI.

JlenaTe pUCyHOK KyOa,
MAPaMUJIbl, HAXOIUTh
OIIMOKY B HEBEPHBIX
H300paKeHUsX.

3HAKOMUTHCS C
CEUCHMSIMH, C METOJIOM
CJIEJIOB; UCITOJIB30BATh JIJIS
MIOCTPOCHUS CEYEHUS METO/T
CJIEZI0B, KPAaTKO 3allUChIBATh
IIary MOCTPOSHUS CEUCHHUSI.

Pacmio3naBath BUI
CEUYCHMS U OTHOIIICHUM, B
KOTOPBIX CEUCHUE JCITUT
pebpa Kyba, HAaXOIUTh
TJIOIAIb CCUCHHMS.

Hcnonb3oBath mogodue
IIPHU PEIICHUY 33/1a4 Ha
MMOCTPOCHUE CCUCHUU.

3HAKOMUTHCS C
AKCMOMATHYCCKHM
MOCTPOCHUEM
CTEpEOMETPHH, C
aKCMOMaMU CTePEOMETPUU
U CICACTBUSIMH U3 HHX.

NnmoctpupoBats
AKCUOMBI pUCYHKaMU U
IpUMepaMHu U3
OKpYXKaromier 00CTaHOBKHU

[IpsiMbIE ¥ TITIOCKOCTH B
ITPOCTPAHCTBE.
[TapautenbHOCTH

MIPSAMBIX U IVIOCKOCTEN
(12 9)

B3aumHoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE:
IIepeCeKaroIInecs,
napajuiesibHbIE U
CKPEILHUBAIOIINECS NPSIMBIE.
[TapauiennbHOCTD NPSIMBIX U
IIJIOCKOCTEM B
IIPOCTPAHCTBE:
1apajulesIbHbIC NIPSAMBIEC B
IIPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX
IIPSIMBIX; NTAPAJUIEIIBHOCTD

AKTyanu3upoBaTh (PaKThI
Y METOJIbI TUTAHUMETPHH,
peJeBaHTHBIC TEME,
IIPOBOJIUTH AHAJIOTHH.

[TepeuncisaThb
BO3MOYHBIE CIIOCOOBI
PaCIIOJIOKEHUS ABYX
IPSIMBIX B POCTPAHCTBE,
WTIOCTPUPOBATH UX HA
puMepax.

JlaBaTh onpeneneHue
CKPENTUBAIOIINUXCS MPSIMBIX,




MIPSIMOU U TNTOCKOCTH. Y TJIBI
C COHAIPABJIEHHBIMU
CTOPOHAMM; YTOJI MEXKITY
IPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTH
IJIOCKOCTEN: MapajlyieibHbIE
IJIOCKOCTH; CBOMCTBA
NapajuieNIbHbIX MJIOCKOCTEN.
[Ipocrerimme
MIPOCTPAHCTBEHHbIE
(uUryphl Ha MIIOCKOCTH:
TeTpa’ap, Kyo,
NapajuleIeTune;
MMOCTPOCHUE CEYCHUI

dbopMyIMpOBaTh MPU3HAK
CKPEIIHBAOIINXCS MPSIMBIX
U TIPUMEHSITh €ro Mpu
pelIeHNH 3a1a4.

Pacno3naBath npusmy,
Ha3bIBaTh €€ PJIEMEHTBHI.

CrpouTth ceueHus
MIPU3MbI HA TOTOBBIX
yepTexKax.

[Tepeuncnsare
BO3MOYHBIE CIIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS
IPSIMOM U TNTIOCKOCTH B
IIPOCTPAHCTBE, TPUBOAUTH
COOTBETCTBYIOIINE
IPUMEPBI U3 PEATBHON
KU3HH.

JlaBaTh orpenesieHue
napauieIbHOCTH NPSIMOM U
IIJIOCKOCTH.

dopMynUpOBaTh NPU3HAK
MapaJyICIbHOCTH IIPSMOU U
IIJIOCKOCTH, YTBEPKACHUE O
PSAIMOM MIEPECEUEHHUS IBYX
IIJIOCKOCTEHN, MTPOXOIALINX
4yepes MnapajuiesibHbIe
npsiMbIE.

Pemars npaktnueckue
3a/1a44 Ha [IOCTPOEHUE
CE€YECHUN MHOTOI'PAHHUKA.

OOBACHATD CiTydau
B3aMMHOT'0 PACIIOJIOKEHUS
IIJIOCKOCTEN.

JlaBaTh orpenesieHue
MapajiyIeIbHbIX NIOCKOCTEN;
MPUBOJIUTH MPUMEPHI U3
pEabHOM KU3HU U
OKpY’Karolei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
NapauieIbHOCTh
IIJIOCKOCTEMN.

Hcnonp30BaTh Mpu3HaK
N1apaJUIEIbHOCTH JIBYX




IUIOCKOCTEH, CBOMCTBA
napajuieIbHBIX IIOCKOCTEN
IIPU pELICHUH 3a]1a4 Ha
IIOCTPOEHHUE.

OOBSICHATH, YTO
Ha3bIBACTCS [1APAJUICIBHBIM
IIPOEKTUPOBAHUEM U KaK
BBIIIOJIHACTCS
IpOEKTUpOBaHUE (QUTYp Ha
IJIOCKOCTb.

N3obpaxarts B
NapajuIeIbHON MPOEKIIUU
pazuyHbIC
r€OMETPUYECKUE (PUTYPBI.

MopenupoBaTs peanbHbIE
CUTYAIINH Ha SI3bIKE
Tr€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIH C
UCII0JIb30BAaHUEM
F€OMETPUYECKUX TOHITHIA.

Hcnons3oBath npu
peuIeHnu 3a7a4 Ha
MOCTPOEHUE CEYEHUM
NOHSTHE NapaIeIbHOCTH,
IIPU3HAKH U CBOWCTBA
napaJyiebHbIX IPSIMBIX Ha
MJIOCKOCTH

[lepnieHAUKYIJISIPHOCTD
MPSMBIX U IJIOCKOCTEN

(12 u)

[lepnieHIUKYISAPHOCTD
IIPSIMOM U TTIOCKOCTH:
NIEPIICHANKYJIAPHbIE
IIPsIMBIE B IIPOCTPAHCTBE,
IIPSAIMBIE TapaJUICIIbHBIE U
NIEPIIECHANKYJIAPHBIE K
IIJIOCKOCTH, ITPU3HAK
NEPNEHINKYJIIPHOCTH
IIPSIMOM U IIJIOCKOCTH,
TeopeMa o NpsiIMou
NEPIIEHAUKYJIAPHON
IIJIOCKOCTH
[lepniengukynsap u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT NMPSMOU 10

AKTyanu3upoBaTh (PaKTe
Y METOJbI INIAHUMETPUH,
pETIEBaHTHBIEC TEME,
MPOBOJAUTH AHAJIOTHH.

OOBACHSTH, KAKOW yroJ
HAa3bIBAETCA YIJIOM MEXIY
NEPECEKAOIIMHUCS
MPSIMBIMH,
CKpEUIUBAIOIIUMHUCS
PSIMBIMU B TIPOCTPAHCTRE.

[aBarb onpenenenune
NepPHeHIUKYISIPHBIX
NPSAMBIX U IPSIMOA,
NEPIEHINKYJIAPHON K
IJIOCKOCTH.

Haxonute yriel Mexny




IIJIOCKOCTH.

CKPELIUBAIOIINMUCS
OpsIMBIMH B KyOe 1
MAPAMUJIE.

[IpuBoauTH IpUMEPHI U3
pEabHOM KU3HU U
OKpY>Karolei 00CTaHOBKH,
WJUTFOCTPUPYIOIIUE
NEPIEHIUKYIIIPHOCTD
NPSIMBIX B IIPOCTPAHCTBE U
MEePIIEHANKYJISIPHOCTh
IPSAMOM K INIOCKOCTH.

DopmMyIupoBaTh
MPU3HAK MEPIICHAUKYJIIAP-
HOCTH IIPSAMOU U
IJIOCKOCTH, TPUMEHSTH €TO
Ha MPAKTUKE: OOBACHSIThH
NEPIEHIUKYIIIPHOCTh
pebpa KyOa u 1uaroHaiu
€ro rpa’u, KOTopas €ro He
COJICPKUT, HAXOAUTH JJINHY
JTaroHaiau Kyoa.
BpIuuciars BbICOTY
NIPAaBUJIBHOW TPEYTOJIBHOU U
MPAaBUJILHOW YETBIPEXYTOJIb-
HOMW MHUPAMU/I 110 JJIUHAM
péoep.

Pemate 3amaun Ha
BBIYHCIICHUS, CBSA3AHHBIC C
MEPIIEHAUKYIIIPHOCTBIO
MPSIMOM U TIJIOCKOCTH, C
WCIIOJIb30BaHUEM TIPU
peLIeHUn
TUTAHUMETPUUIECKHX (DAKTOB
Y METOJIOB.

OOBSICHATB, UYTO
HAa3bIBAIOT
MEePIECHAUKYJISIPOM 1
HAKJIOHHOM U3 TOYKHU K
IIJIOCKOCTH; IIPOEKLMEN
HAKJIOHHOW HA IUIOCKOCTb.
OOBICHATH, UTO HA3bIBACTCA
pacCTOSTHUEM: OT TOUYKH J10
TJIOCKOCTH; MEXKTY




napauieIbHbIMU
MJIOCKOCTSAMU; MEXKTY
IPSAMOM Y ITapajuIeNIbHON €1
IJIOCKOCTBIO; MEKIY
CKPEILHNBAIOIINMUCS
MPSMBIMH.

Haxoauts atn
pacCTOSHUS B IMTPOCTHIX
ciiyJasix B KyoOe, mupaMu/e,
pU3ME.

MonenupoBaTb
peabHbIe CUTYallUd Ha
SI3bIKE T€OMETPHU,
UCCIIEI0OBATh MOCTPOCHHBIE
MOJIEJIH C UCTI0JIb30BAHUEM
FEOMETPUYECKUX MOHSATUM.

Hcnonb3oBath npu
pElLIEHNH 3a7a4 Ha
IOCTPOECHUE CCUCHU
teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.

VYrisl MEXTy IPSIMBIMU U
IJIOCKOCTSAMH

(10 9)

VYTIbl B IPOCTPAHCTBE:
YTOJI MEXIY NPSIMON U
IIJIOCKOCTBIO; JBYTPAHHBIN
yTOJ1, INHENHBIN yroJ
JIBYIPAHHOTO yTJIA.
[lepnieHIUKYIAPHOCTD
IJIOCKOCTEM: MPU3HAK
NEPIEHINKYJIAPHOCTH IBYX
mIockocten. Teopema o
TPEX NEPIIEHAUKYIApAX

AKTyanu3upoBaTh (akThl
Y METOJIbI INIAHUMETPHH,
pEJIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

JlaBaTh onpeneneHue
yIJIa MEXIY IPSAMOUN U
IIJIOCKOCTBIO,
dbopMyIHpOBaTH TEOPEMY O
TPEX NEPIIECHAUKYIAPAX U
oOpaTHYIO K HEH.

Haxonute yrom mexny
MPSIMOM U TNIOCKOCTBIO B
MHOTOIPaHHHUKE,
paccTOsTHUE OT TOYKH J0
IIPSIMOM Ha IIJIOCKOCTH,
HCTIOJIB3YS TEOPEMY O TPEX
MEePIECHANKYJIIpax.
[IpoBOaUTH Ha yepTEKE
MEPIIEHANKYJISP: U3 TOUKHU
Ha MPSIMYI0; U3 TOUYKU HA
IIJIOCKOCTb.




JlaBaTh onpeneneHue
JIBYTPAHHOTO yTJIa U €ro
31eMeHTOB. OOBICHSTh
PaBEHCTBO BCEX JIMHEHWHBIX
YTJIOB JIBYTPaHHOTO yTJIA.

Haxonute Ha uepTexe
JIBYT'PAHHBIN YroJI pU
pedpe nmupaMuIbl, IPU3MBI,
napajuielieuneaa.

JlaBaTh onpeneneHue
yTJia MEXK]1y TUIOCKOCTSIMH.

JlaBaTh omnpeneneHue u
dbopmMyIUpOBaTH MPU3HAK
B3aMMHO
NEPIEHIUKYIIPHBIX
IJIOCKOCTEM.

Haxomutk yriiel Mexay
IJIOCKOCTSAMHU B KyOe U
nMpaMu/ie.

Hcnonp3oBath npu
pELIEHNH 3a7a4 OCHOBHBIE
TEOPEMBI U METObI
MJIAHUMETPUH.

MonenupoBaTb
peabHbIe CUTYallUd HA
SI3bIKE T€OMETPHU,
UCCIIEI0OBATh MOCTPOCHHBIE
MOJIEJIH C UCTI0JIb30BAaHUEM
F€OMETPUYECKUX TTOHSATHH.

Hcnons3oBaTh npu
pelIeHnH 3a7a4 Ha
MMOCTPOECHUE CCUCHUI
COOTHOILICHHUS B
IPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

MHororpasHHuKH
(11 )

Ilonsatue
MHOTOTPAHHHUKA, OCHOBHBIE
BJIEMEHTbl MHOTOTPAaHHUKA,
BBINYKJIBIE W HEBBIYKIIbIE
MHOTOTPAHHUKH; Pa3BEPTKA

AKTyamu3upoBaTh PakThl
Y METOJIbl INTAHUMETPHH,
pEJIEBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

laBartsb onpenenenune

MHOT'OTPaHHHMKA. napajIeNenuIena,
[Ipr3ma: n-yrosbHas | paclio3HaBaTh €0 BUIBI U
IIpU3Ma; IrpaHu Y | U3y4aTh CBOMCTBA.




OCHOBaHUS MIPU3MBI;
npsiMast u HaKJOHHAas
MpU3Mbl; OOKOBasi U TOJIHAA
MIOBEPXHOCTh MIPU3MBI.
[Tapannenenunen,
MPSMOYTOJIbHBIN
napajjieJienunes; Hu
CBOMCTBA.
[Tupamuga: n-yrosyb-

cro

Hasg TnuWpamMuaa, TpaHUd H
OCHOBaHHE UpaMUIbL;
OoKkoBas u MOJIHAA
MOBEPXHOCTh  MUPaMUIbL;
MpaBUjbHAsl M YyCEUEHHad
nupamuja.

DJIEMEHTBI IPU3MBI U
MAPaAMU/IBI.

[IpaBusnbHbIE
MHOTOI'DAaHHHUKHU: TIOHATHE
IPaBUIBHOTO
MHOTOI'PaHHHKA;
npaBWIbHAs  OpU3Ma U
npaBuiIbHas nUupamMuaa;
npaBWibHAas  TPEyrojbHas
nupamMua YW TPaBUIbHBINA
TeTpa’ap; KyO.
[IpencraBnenue 0
paBUIbHBIX

MHOTOI'PaHHHUKaX: OKTasp,
TOJIEKAdP U HKOCAIP.

Cummerpus B
MPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIHLHO TOYKH,
PSMOH, IUIOCKOCTH.
DJEeMEHTBl CHMMETPHH B
UpaMuIax,
napayijie/enue1ax,
IPaBHJIbHBIX
MHOTOTpaHHHKaX.
Breruncnenne  3neMEHTOB
MHOTOTPAaHHHUKOB:  pé&Opa,
JMaroHau, YTJIBL.
[Tnomans OOKOBOM

JlaBaTh onpeneneHue
MMAPAMUbI, PACIIO3HABATH
BU/JIbI TUPAMU/I,
dbopMynpoBaTh CBOWCTBA
pé0ep, rpaHeii U BBICOTHI
PAaBWJIBHOW MUPAMHUIBI.

Haxogute mnomans
MOJIHOM U OOKOBOM
MOBEPXHOCTH NTUPAMU/IBI.

JlaBaTh onpeneneHue
YCEUEHHON TUPaMUIBI,
HAa3bIBaTh €€ DJIEMEHTHI.

DopmMynupoBaTh
TEOPEMY O ILTOLIAAN
OOKOBOI MOBEPXHOCTHU
IIPAaBWJIBHOW YCEYEHHOU
MAPaAMU/IBI.

Pemiars 3a1aun Ha
BBIUHCIICHUE, CBSI3aHHBIEC C
NUpaMHUJIaMH, a TAKKE
3a7]a4M HAa IOCTPOECHUE
CECUCHUM.

JlaBaTh onpeneneHue
MPU3MBI, PACIIO3HABATH
BUJIbI IPU3M, H300paxaTh
MPU3MBI HAa YEPTEKE.

Haxoants miomanb
MOJTHOM WJIh OOKOBOM
ITOBEPXHOCTH IIPU3MBI.

N3yuaTh cOOTHOLIEHUS
Diinepa nms yucia peodep,
rpaHel U BEPILIUH
MHOTOTPaHHHKA.

N3yuaTe BuabI
MPaBUJIbHBIX
MHOTOTPaHHUKOB, UX
Ha3BaHUA U KOJUYECTBO
rpaHen.

N3yuaTe cUMMETPUIO
MHOT'OTPAHHUKOB.

OOBACHATD, KAKUE TOYKH
HAa3bIBAKOTCS
CUMMETPUYHBIMU




MOBEPXHOCTH M  TOJIHOU

IIOBEPXHOCTHU IpsAMOU
IIPU3MBI, IJI0IAAb
OCHOBaHMiI, TeopeMa o
O0KOBOI1 IIOBEPXHOCTH

psAMOU Mpu3Mebl. [lmomans
OOKOBOM TOBEPXHOCTH U
MIOBEPXHOCTH MPABUIBHOU

nupamMyabl, TeopeMa O
10U OOKOBOM
IIOBEPXHOCTH  YCEUEHHOU
MApaMUIbI

OTHOCHUTEIBHO JTAHHOU
TOYKH, NIPSMOU UIIN
MJIOCKOCTH, YTO HAa3bIBAIOT
HEHTPOM, OCBIO WJIH
IJIOCKOCTBIO CUMMETPUH
burypsl.

[IpuBOAUTH MpUMEPHI
CUMMETPUYHBIX QUTYD B
apXUTEKTYpE, TEXHUKE,
pUpoJIE.

MonenupoBaTb
peabHbIe CUTYallUd Ha
SI3bIKE T€OMETPHU,
UCCIIEI0OBATh MOCTPOCHHBIE
MOJIEJIH C UCTI0JIb30BAHUEM
F€OMETPUYECKUX MOHSATHIH,
UCIOJIB30BaTh No00ue
MHOTOTPaHHHUKOB.

OOBEMBI

MHOI'OI'PaHHUKOB
(G

[Tousitie 00 00BEME.
O0BEM IUPaMHIBI, TIPU3MBI

AKTyanu3upoBaTh (PaKTe
Y METOJbI INIAHUMETPUH,
pEJIEBAHTHBIE TEME.

OOBACHATH, KaK
U3MEPAIOTCS OOBEMBI Tell,
MIPOBO/ISI aHAJIOTHUIO C
M3MEPECHUEM IUIOIIAICH
MHOT'OYTOJIbHUKOB.
DopMyIUpPOBATH OCHOBHBIE
CBOMCTBa 00BEMOB.

N3yuars, BBIBOJUTH
dbopmyel 00bEMa
IPSIMOYTOJILHOTO
napajuiesienuneaa, Npu3Mbl
Y IUPaMU/IBI.

Boraucnars 00bém
MPU3MBI U IUPAMUIBI 110 UX
dJIEMEHTAaM.

[TpumeHsTH 00BEM AJ1s
penieHust
CTEpEOMETPUYECKUX 3a7a
U JUTSl HAXOKICHHUS
F€OMETPUYECKUX BEJIMYHH.

MopnenupoBaTs peanbHbIe
CUTYyAallUH HA SI3bIKE




IrcOMCTpPHH, NCCIICAOBATH
IMOCTPOCHHBIC MOACIIN C
HCIIOJIb30BaHHUECM
T'COMCTPHUUCCKUX MOHSITHUI

HOBTOpCHI/IeI CCUCHMA,

PaCCTOAHUA U YIJIbL
(4 @)

[TocTpoeHue ceueHuit B
MHOTOTPaHHHKE.

Brruuciienue paccTosiHUM:
MEXKy ABYMSI TOUKAMH, OT
TOYKH J0 NPSIMOM, OT TOUKH
110 TIIOCKOCTH; MEXKIY
CKPEIIUBAIOIINMUCS
MPSAMBIMU.

Brruucnenue yrios:
MEXAY CKPEIIUBAKOIUMHUCS
IIPSMBIMU, MEXKAY MPSIMOU
Y TIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB
MEXKY IUIOCKOCTAMU

CrpouTth ceueHue
MHOT'OTPaHHHUKA METOJOM
CJEOB.

JlaBaTh omnpeneneHue
PACCTOSTHUSI MEXKTY
durypamu.

Haxonute paccrosinue
MEXKY MapAIUICIIbHBIMU
IJIOCKOCTSIMH, MEXKTY
IIJIOCKOCTBIO U
IapajyIeIbHON €M IIPSMOH,
MEXKY CKPEIIUBAOIUMHUCS
IIPSMBIMU.

CTpouTh TMHEWHBIN Yol
JBYTPAHHOTO yIJIa Ha
YepTE)KE MHOTOTPAHHUKA U
HaXOJUTh €T0 BEJIUYUHY.

Haxonuts yrier Mexay
IJIOCKOCTSIMU B
MHOTOIPaHHUKAX

11 knacc (He menee 35 yacoB)

Ha3zBanue paznena
(Temnl) Kypca,
(KOJTMYECTBO YacoB)

OcHoBHOE COACPIKaHHC

OcCHOBHBIE BUIBI
JIeITEIbHOCTH
00y4aroIuXxcs ¢ y4eToM
IPOTPAMMBbI BOCITUTAHUS




Jia BpaleHUs
(12 g)

Cdepa m map: 1eHTp,
pamuyc, Iuamerp; IUIONalb

MTOBEPXHOCTHU cdepsl.
B3auMHOEe  pacrosiokeHue
cepsl 7 TUIOCKOCTH;

KacaTelnbHass TUIOCKOCTh K

cdhepe; momanab chepsl.
N3obpaxenne cdepsl,

1rapa Ha II0CKOCTH.
Ceuenus mapa.

AKTyanu3npoBarthb
(haKThl ¥ METOJIbI
MJIAHUMETPUH,
pPEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

JlaBath onpeneneHus
cdepsl U mapa, ux IeHTpa,
paauyca, iuamerpa.
Omnpenenartsb chepy Kak
burypy BpaiieHus
OKPY>KHOCTH.

HUccnenosats B3auMHOE
pacnoJiokeHue cepsl u
IJIOCKOCTH, ABYX cep,
WJUTIOCTPUPOBATH 3TO Ha
yepTekax U pUCYHKaX.

dopmMynUpOBaTH
ONpENICIICHUE KacaTeIbHOM
IJIOCKOCTH K cdepe,
CBOWCTBO U MPU3HAK
KacaTeJIbHOU IIJIOCKOCTH.

3HAKOMUTHCS C
re0/1e3NYECKUMU JTUHUSMU
Ha cepe.




Hunuaapuyeckas
MOBEPXHOCTh, 00pa3zyrolue
HWIHHAPUYECKOU
MTOBEPXHOCTH, OCh
UAJIMHIPUYECKON
MTOBEPXHOCTH. Hununap:
OCHOBAHUSI U OokoBas

MOBEPXHOCTh, O0pas3ytomias u
OCh; IUIOWIAAL OOKOBOM U
ITOJTHOW MOBEPXHOCTH.
N3o00paxenue
UWIMHApPAa HAa IUIOCKOCTH.
Pa3BépTka nunuHpa.
Ceuennsa LWJINHIpA
(TJIOCKOCTBIO, MapalieIbHON
WU MEPHeHANKYISIPHON OCH

AJTMHIPA)

OOBSACHATH, YTO
HAa3bIBAIOT LIWJIMHIAPOM,
HAa3bIBATh €r0 3JIECMEHTHI.

N3yuaTh, OOBSACHATD,
KaK MOJYYUTh LIWJIUHIP
IyTEM BpalllCHUSA
IPSAMOYTOJIbHUKA.

BriBouTh,
UCIIOJIb30BaTh (hOPMYIIbI
JUISL BBIYMCJIEHUS TUIOIIAAN
OOKOBOI MOBEPXHOCTHU
HWIAHAPA.

N3yuaTe, pacno3HaBath
pa3BEPTKY HWIMHAPA.

N300paxaTs WHIIMHID U
€ro CEYEHHUs IIIOCKOCThIO,
IIPOXOISIIIEN Yepe3 €ro
OCh, IapaJUIETbHON WU
MEPIIEHAUKYJIIPHON OCH.

Haxonute momanu
ATUX CEUCHUHU.

MonenupoBath
pealIbHbIE CUTYyallU Ha
SI3bIKE T€OMETPHU,
UCCIIEN0BATH
MTOCTPOEHHBIE MOJEIH C
VCTIOJIb30BAHUEM
F€OMETPUYECKUX TOHSATHM.




Konunueckas
MOBEPXHOCTh, 00pa3yroIue
KOHMYECKOM ITOBEPXHOCTH,
OCh ¥ BEpUIMHA KOHUYECKON
noBepxHocTu. Konyc:
OCHOBAHUE U BEPIIINHA,
oOpasylolas u och;
IUIOIA1b OOKOBOI U MOJIHOU
IIOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yroiue u
BBICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

N3o00paxeHnne KoHyca

Ha T1UIocKocTH. Pa3Béprka
KOHYCa.
Ceuenus KOHYCa

(TJIOCKOCTHI0, MapasuiebHON
OCHOBAHHUIO, U IUIOCKOCTBIO,
MPOXOIAIICH yepes
BEPIINHY).

OOBACHATH, KAKOE TEII0
HAa3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0
3JIEMEHTBL.

N3yuaTh, OOBSACHATD,
KaK MOJIYYUTh KOHYC
IyTEM BpallCHUSA
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.

N300paxars KOHYC U
€ro CEYCHMS IIIOCKOCTBIO,
MPOXOSIIEN Yepe3 OCh, U
IIJIOCKOCTBIO,
NEPIEHINKYJIAPHOU K OCH.

N3yuaTe, pacno3HaBarh
pa3BEPTKY KOHYCA.

BriBouTh,
UCIIOJIb30BaTh (hOPMYIIbI
JUIS1 BBIYUCIIEHUS TLTOMIAAN
OOKOBOI MMOBEPXHOCTH
KOHYCa.

Haxoauts miomanu
CEYEHNH, MPOXOIAIINX
Yyepes3 BEPIINHY KOHYyCa
WU TIEPIIEHIUKYJIIPHBIX
€ro OCH.

OOBACHATH, KAaKOE TEJIO0
HAa3bIBACTCS YCEUEHHBIM
KOHYCOM.

N3yuaTh, OOBSACHATS,
KaK €ro MOJy4YUTh IIyTEM
BpALLICHUS MPSIMOYTOJIBHOMN
Tpareuum.

BriBOAUTH, IPUMEHATH
dbopMyIy JUTsl BRIYUCTCHUS
[UI01a 11 OOKOBOM
IIOBEPXHOCTH YCEYEHHOTO
KOHYCA.




KomOunarus ten
BpaIeHus u
MHOTOTPAHHHUKOB.
MHoOrorpaHHMK, OITMCAHHBIN
okoJio cepsr; chepa,
BIMCaHHAs B MHOTOTPaHHUK
WJIU B TEJIO BpaIleHUs

AKTyanu3npoBarthb
(haKThl ¥ METOJIbI
IJIAHUMETPHUH,
peJIeBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Pemiate
CTEPEOMETPUYECKHUE
3aJauM, CBSI3aHHBIC C
TeJIaMU BpaIllCHUS,
MIOCTPOCHHUEM CEUYCHUH Tell
BpAILICHUS, C
KOMOMHAIIUSIMH TEJI
BpAILICHUS U
MHOTOIPaHHHUKOB Ha
HaXO0XXICHUE
F€OMETPUYECKUX BEIINYHH.

Hcnionb3oBath npu
peleHun
CTEPEOMETPUYECKHX 3a]1a4
MJIaHUMETpUYECKUe (DaKThI
1 METO/IbI 3aJ1a41 Ha
BBIUHCJICHUE U
JI0OKa3aTeJIbCTBO.

MonenupoBaTb
peaIbHbIE CUTYyallU Ha
SI3bIKE TEOMETPUH,
HCCIICIOBATh
MTOCTPOEHHBIE MOJEIH C
HCII0JIb30BaHUEM
F€OMETPUYECKUX TTOHITHMN




OO0BEMBI TE

(59

ITorsTe 00 00BEME.

OcHOBHEBIE CBOICTBa
00BEMOB TeEIl.

O0BEM UAJIMHIpA,
KOHYcCa.

O06BEM mapa u

II01Ia1b Chephl.

AKTyanu3npoBarthb
(haKThl ¥ METOJIbI
MJIAHUMETPUH,
pPEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

BriBouTh,
UCIIOJIb30BaTh (hOPMYJIbI
00BEMOB: MPU3MBI,
UWJIMHpA, TUPaMUBbI,
KOHYCa; YCEYEHHOU
IIAPAMUIbI U YCEYEHHOTO
KOHYca.

Pematp
CTEPEOMETPUUECKHUE
3aJ]a4¥, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB.

dopmMynUpOBaTH
OIIPEAEIICHHE IapOBOTO
CEerMEHTa, apoOBOro Clo4,
1apOBOI'0 CEKTOpA.

[Tpumensats Gpopmyisl
JUTST HaXOXKIEHUI O0OBEMOB
1aPOBOr0 CErMEHTA,
IaPOBOTrO CEKTOPA.

Pemats
CTEPEOMETPUUYECKHUE
3a7]a4u, CBSI3aHHBIE C
00BEMOM 11apa u
TUIOMIAABIO CHEPHI.

MonenupoBath
peanbHble CUTyallud Ha
SI3bIKE T€OMETPUU,
MCCIIEIOBATH
ITOCTPOEHHBIE MOJEIH C
VICTIOJIb30BAHUEM
T€OMETPUYECKUX TTOHSITHUM.




ITogoOHBIC TENA B
MIPOCTPAHCTBE.
CoOTHOIIEHUST MEXKTY
IJIOMIAIMU TTOBEPXHOCTEH,
00BpéMaMU ITOJOOHBIX TEN

AKTyanu3npoBarthb
(haKThl ¥ METOJIbI
MJIAHUMETPUH,
peJeBaHTHBIE TEME,
IPOBOJIUTH AHAJIOTUH.

Pematp
CTEPEOMETPUYECKHUE
3a/1auu, CBA3aHHBIE C
COOTHOIIEHHEM 00BEMOB U
MTOBEPXHOCTEH TTOT00HBIX
TE€J B IPOCTPAHCTBE.

MopnenupoBaTb
peanbHbIe CUTYallUd HA
SI3bIKE T€OMETPHU,
UCCJIEI0BATh
OCTPOEHHBIE MOJIENH C
UCIIOJIb30BaHUEM
T€OMETPUYECKHUX MOHSATHIA




Bekrtopsr
KOOPAVHATHI
IIPOCTPAHCTBE
(10 9)

Bekrop Ha nmockoctr
U B IIPOCTPAHCTBE.
CnoxeHue U BRIYUTAaHUE
BEKTOPOB. Y MHOKEHUE
BEKTOpA Ha YHCIIO.
Pa3znoxxenue BekTopa 1o
TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuiio
napasuielienuneaa.

Pemenue 3amau,
CBS3aHHBIX C IPUMEHECHUEM
IIPABUJI JIEUCTBUM C
BEKTOpAMH

[IpssmoyrosbHas
cucrema KOOpAWHAT B
npoctpancTBe. KoopauHaTsl

BEKTODA. [Ipocrenmue
3a71a4i B KOOpAMWHATaX. YOI
MEXKITY BEKTOPaMH.
CkansipHoe  IPOU3BEACHUE
BEKTOPOB. Brruuciienue

YIJOB MEXIy HpSAMBIMU U
IIJIOCKOCTSIMH.

Koopaunatno-
BEKTOPDHBIM ~ METOH  IIpHU
pEIEHNH  TIeOMETPUYECKUX
3a1a4y

AKTyanu3npoBarthb
(haKThl ¥ METOJIbI
IJIAHUMETPHUH,
pPEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

OnepupoBatb
MOHSATUEM BEKTOP B
IPOCTPAHCTBE.

DopMyIIUPOBATH
MIPaBUIIO
napajuieJIenuneaa npu
CJI0OKEHHUH BEKTOPOB.

CknapIBaTh, BBIYATATH
BEKTOPBI, YMHOXATh
BEKTOP Ha YHUCJIO.

N3y4aTh OCHOBHBIE
CBOMCTBA 3TUX OIEPALUN.

JlaBaTh onpeneneHue
IIPSIMOYTOJIBHOW CUCTEMBI
KOOpJMHAT B
IIPOCTPAHCTBE.

Bripaszute KOOpaAUHATHI
BEKTOpA uepes
KOOPJMHATHI €r0 KOHIIOB.

BrIBOIUTD,
UCIIOJIB30BaTh (HOpMyITy
JUTMHBI BEKTOpA U
PaCCTOSTHUSI MEXKTY
TOYKaMH.

Bripaxats ckaisipHoe
IIPOU3BEICHUE BEKTOPOB
yepes uX KOOPAUHATBHI,
BBIYUCIISTH YTOI MEXITY
JIBYMsI BEKTOPaAMH, IBYMSI
IPSIMBIMU.

Haxoauts yroa Mexny
IIPSIMOM U TIJIOCKOCTBIO,
YTOJI MEXIY ABYMS
MJIOCKOCTSIMH
AHAJIMTUYECKUMU
METOJAMHU.

BriBouTs,
UCTIOJIB30BaTh GOpMyITy
pacCTOSIHUS OT TOYKH JI0
TIJIOCKOCTH.




[ToBTOpEHHE,
000011IeHIE U
cUCTeMaTU3aIMs
3HaHUU

(74)

OcHoBHbIE PUTYDHI,
(aKTbl, TEOPEMBI Kypca
MJIAHUMETPUH. 3aJauu
IUTAHUMETPUU U METOJIbI UX
pelIeHHUS.

OcHoBHbIE QUTYDHI,
(dakThl, TEOpEMBI Kypca
CTEpEOMETPHUH. 3a1auu
CTEpPEOMETPUU U METO/IbI UX
peLIeHus

Pemars npocreiimme
3a/1a4v Ha HaXOXJICHHE
JUIVH U YTJIOB B
reOMETPUUECKUX PUTypax,
IIPUMEHSATH TEOPEMY
ITugaropa, TeopeMsl
CHUHYCOB M KOCHHYCOB.

Haxonuts momans
MHOTOYTOJIbHUKA, KpyTa.

Pacno3naBatp
no100HbIE (PUTYDHI,
HAXOJUTh OTHOLIEHUS
JUTAH | TIIOMIAACH.

Hcnonp3oBaTh ipu
peneHnn
CTEPEOMETPUUECKHUX 3a7a4
(aKThl U METO/IbI
IUIAHUMETPUHA

YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O

[TPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUIAA YYHEHUKA

* MaremaTuka: anre6pa M Ha4dYalla MaTEMAaTUYCCKOI'o aHaJin3a, rCOMCTpUS.

I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunoHepHoe oomectBo «M3natensctBo «IIpocBenienne»
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