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IHHOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpamma y4yedbHOTO Kypca «I'eomeTpus» 6a30BOro ypoOBHS JJIs
obyuarommuxcss 10 —11 kimaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyaapCTBEHHOTO 00pa3oBaTeIbHOT'0 CTaHIapTa CpeaHEro o01ero oopazoBanusi,
C y4éToM COBpPEMEHHBIX MHPOBBIX TpEeOOBAaHWM, MPEABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMUIO, W TPAAUIUH POCCUUCKOTO 0O0pa30BaHMS.
Peanm3arus mporpamMmbel 00ecIiednBaeT OBJIAJCHIE KITFOYEBBIMUA KOMIICTEHITUSIMU,
COCTaBJSIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHs U HEMPEPBHIBHOTO 0OOpa3zoBaHMs,
IIEJIOCTHOCTh OOIICKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEIHLHOTO Pa3BUTHS
JUYIHOCTH OO0 yJaroIHXCsl.

HEJIM UIBYYEHUA YYEBHOI'O KYPCA

BaxHOCTH y4eOHOTO Kypca TI'€OMETPHHM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYCJIOBJIEHA MPAKTMUECKON 3HAYMMOCTHIO METalpPEIMETHBIX M
NPEIMETHBIX PE3yIbTaTOB OOYYEHHMS] T€OMETPUU B HAMpPAaBJICHUH JMYHOCTHOTO
pa3BuTHs OoOy4aromuxcs, GopMHUPOBaHUS (PYHKIIMOHATLHOW MaTeMaTHICCKOU
TPaAMOTHOCTH, U3yUEHUS APYTUX yU€OHBIX TUCIUIIINH. PazBuTre y oOydarommxcs
NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH W MPOUCXONKICHUH T€OMETPUYECKHUX
a0CTpaKIMii, COOTHOIICHUH PEATHbHOTO WM HACATBLHOTO, XapaKTepe OTPaKEeHUs
MAaTEMATHYECKOM HAYKOM SBIIEHUA M TIPOLIECCOB PEATBHOTO MHpPA, MECTE
TEOMETPHUH B CHCTEME HAyK U POJIA MAaTEMaTHUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUY U B TIPAKTUKE CIIOCOOCTBYET (GOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TaKKe KadeCTB MBIIUICHHUS, HEOOXOMMMBIX [IJIs1 aJanTalid B
COBPEMEHHOM OOIIECTRE.

['eomerpust siBIsieTCss OOHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHWsA, TaKk KaKk OOECIIEYMBAECT BO3MOYKHOCTh H3yYCHHS Kak
JTUCIATIINH €CTeCTBEHHO-HAYYHOH HAMpaBICHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbInieHHEe, GOpMUpPYyeMOe TPU HU3YYCHHH OO0YyYarolMMUCS
MOHSATUINHBIX OCHOB T€OMETPHH U TIOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEPKICHUN
B XOJI€ pEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIJIBUTATh M OMPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS TPH PEIICHUH 3a7a4 €CTEeCTBEHHO-
HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca (pU3uKH.

YMeHre OpueHTHPOBATLCS B MMPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00J1aCTAX NEATENbHOCTH 4YenoBeka. OpHeHTaIusl 4eJoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJIMMOE YCJOBUE €ro COUUaIbHOTO OBITHS, (Qopma
OTPAXKEHUSI OKPY)KAIOIIEro MHUpPA, YCIOBUE YCIEIIHOTO TMO3HAHUA U aKTUBHOTO
npeoOpazoBaHusi  JACUCTBUTENHLHOCTH. OTmepupoBaHWE MPOCTPAHCTBECHHBIMU
obpazamMu 0OBEIUHSAET pa3HbIe BHUABl y4eOHOW W TPYAOBOM NEATCIHHOCTH,



SBIISIETCS OJHUM U3 NPO(ECCHOHATBHO BAXKHBIX KAYECTB, MO3TOMY AaKTyaslbHa
3amaya (OPMHUPOBAHUS Yy OOYyYalOMIMXCs MPOCTPAHCTBEHHOT'O MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpA3HOTO MBILIUIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B
HNOJATOTOBKE K MPAKTUYECKOM AEATENbHOCTH IO MHOTUM HAIIPaBJICHUSIM.

Llen» ocBoeHus mporpammbl yueOHOTO Kypca «['eomerpus» Ha 0azoBOM
ypoBHE 0O0yuyeHuss — o001eo0pa3oBareIbHOE W OOHICKYJIbTYPHOE pa3BUTHE
oOydaronmxcss  4yepe3  oOecredeHne BO3MOXKHOCTH  INPUOOpETeHHUs U
WCTOJIb30BAHUSL CHCTEMATHUYECKUX TE€OMETPUUYECKUX 3HAHUA W JICMCTBUH,
crenu(pUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOA0JLKEHUS 00pa3oBaHus
O CIEIHATbHOCTAM, HE CBSI3aHHBIM C TPUKIIAJHBIM UCTIOJIb30BaHUEM T'€OMETPHUU.

[lporpamma mo reomerpuu Ha 0a30BOM YypOBHE IMpeIHA3HAYEHA IS
0Oy4aronmxcsi CPeAHEH IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEbHBIX 3aTPYyTHEHUN
Ha YPOBHE OCHOBHOTO 001ero oopazosanus. Takum oO6pa3zom, 00 yuyaroiimecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHbIE
CO cHeuu(PUKONl TeOMETpUM U HEOOXOAUMBIE A KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOYKHOCTh M3YUHUTh F€OMETPHUIO 0O0Jiee
rIyOOKO, €ciii B JalbHEWIEM BO3HUKHET HEOOXOJMMOCTb B T'€OMETPUUECKUX
3HaHUAX B MPO(HECCUOHATBLHOMN AESITETbHOCTH.

JlocTmkeHHe 1eM OCBOEHHS MpOrpaMMbl OOECTIEUMBAETCS pPEIICHUEM
COOTBETCTBYIOIIMX 3anay. lIpuopuTeTHbIMHM 3agayaMM OCBOEHHSA Kypca
«I"eomeTpun» Ha 6a30BOoM ypoBHE B 10—11 knaccax sBisitoTCA:

e (opMUpOBaHHE TPENCTABICHUS O TEOMETPUM KaK 4YacTd MHUPOBOMU

KYJIbTYpbl U OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOLIUM MUPOM;

e (opMHpOBaHUE MPEACTABJICHUS O MHOTOTPAaHHUKAX M TejlaX BpallleHUs
KaK O BOXHEUIINX MaTeMaTUYeCKUX MOJIETISIX, MO3BOJISIOIINX OMUCHIBATh
Y U3y4aTh pa3HbIC SIBJICHUS OKPYXAIOIIEr0 MUPa,

e (opMupoBaHHME yMEHHsA pPaclo3HaBaTh Ha YepTeXaxX, MOJEISIX U B
PCaAIIbHOM MHUPC MHOT'OI'PAaHHUKHU M TCJId BPpALICHWA

e OBJIQJICHUE METOJIAMH PEIICHUS 33/1a4 Ha MOCTPOEHUS Ha U300paKEHUIX
POCTPAHCTBEHHBIX QUTYD;

° qJOpMI/IpOBaHI/Ie YMCHUA OINCPpHUPOBATH OCHOBHBIMHU IIOHATUAMU O
MHOT'OI'paHHHUKAaX M TCJIaX BpallCHUSA 1 UX OCHOBHBIMU CBOﬁCTBaMH;

e OBJAaACHHUC AIroOpuTMaMu PCHICHUS OCHOBHBIX THUIIOB 3ajgay,
dbopMHUpOBaHHWE YMEHHUS TPOBOJIUTH HECJIOXKHBIE JOKa3aTelbHBIC
pacCcyXJeHHusl B XOJ€ PEIICHUs CTEPEOMETPUUYECKUX 3a7ad M 3a7ad C
NPAKTUIECKAM COJIEPKaHUEM;

e pa3BUTHE  UHTEIUICKTyaJbHBIX M  TBOPUYECKUX  CIHOCOOHOCTEM
oOydJaronmxcsi, IMO3HABaTeIbHOM aKTUBHOCTH, HCCJIEAOBATEIbCKUX
YMEHUW, KPUTUYHOCTH MBIIUICHNUS;



e (dopMupoBaHne  (QYHKIMOHATHHOM  TPAMOTHOCTH,  PEIIEBAHTHOM
r€OMETPUM: YMEHUE pacCloO3HaBaThb MPOSABJICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX KU3HEHHBIX
CUTyalusiX U MPU M3YUYCHUU APYTUX y4EeOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCUMOCTE M 3aKOHOMEPHOCTEH, (QOpMYyIUpOBaTh HMX Ha S3bIKE
r€OMETPUH U CO3JaBaTh F€OMETPUUECKHUE MOICITH, IPUMEHSATh OCBOCHHBIN
reOMETPUYECKUI amnmapar [Jisi pelieHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATH MOJy4YCHHbIC PE3YJIbTAThI.

OTnMYUTENLHOW 0COOEHHOCTHIO MPOTPAMMBI SBIISCTCS BKIFOYEHHE B KypC
CTEPEOMETPUM B Hayajle €ro u3y4eHUs 3ajay, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUS, U OTIPEIeIEHHBIM 00pa30M OpraHu30BaHHas pad0Ta HaJl
HUMH, UYTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUIEHUS], CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIeMy U3YUYEHHUIO TPEeIMETA.

[IpeanouTenue oTAAETCS HATJIAIHO -KOHCTPYKTUBHOMY METO1y 00YUYEHHUSI, TO
€CTh TCOPETUUYECKHE 3HAHUSI UMEIOT B CBOCM OCHOBE YyBCTBEHHOCTh MPEIMETHO -
MPAKTUYECKON JeATeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUNA Y
yyaluxcsi B Kypce CTEpPEOMETPpUM IPOBOJUTCS 3a CUET pEIICHUs 3aJa4 Ha
CO3JlaHME TPOCTPAHCTBEHHBIX O00pa3oB M  3aJad Ha  OMNEPUPOBAHUE
MPOCTPAHCTBEHHBIMU OOpazamu. Co3zmaHue oOpa3a MPOBOJUTCS C ONOPOM Ha
HarJIHOCTh, a OIEpUpOBaHHME O0Opa3oM — B YCJIOBHUSIX OTBJCUYEHHUS OT
HarJIs1 IHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COJIEPIKAHUSI.

OcHoBHBIE cojiepxkaTelibHble TMHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukmn, «I IpsiMble ¥ TUIOCKOCTH B IPOCTpaHCTBE», « Tena BpaieHus»,
«BekTopbl 1 KOOpAMHATHI B IpocTpaHcTBE». DopMUpoBaHUE JIOTUYECKUX YMEHUN
pacnpenensiercsi He TOJbKO TO COJIep)KaTeIbHBIM JIMHUSIM, HO M IO TojaM
00y4YeHHs Ha YPOBHE CpeaHero o01ero oopazoBaHusl.

Conepxkanue 00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTam
OCBOCHHMS paboueld MporpamMMbl, pacHpeneiEHHbIM 10 ToJaM OOydeHHS,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4YTOOBI OBJAJICHUEC T'COMETPUYECKUMHU
MOHATUSIMU ¥ HaBBIKAMHU OCYIIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYIATENLHO, C
COO0JTI0IeHEM TTPUHIIUATIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAIIUCH B
OOIIyI0 CHCTEMY TN€OMETPUYECKHUX IMPEACTABICHUN O0Yy4YalOmMXCs, pacimpss U
yrayosisst e€, o0pasysi MPOYHbIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILVIAHE

Ha n3ydenue reomerpun otBoauTCA 2 yaca B HeAemo B 10 kitacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a aBa roga oOydeHus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KUJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTtpancTBo. [loHaTHe 00 akcMOMAaTHUYEeCKOM TMOCTPOEHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUM U CIEIACTBUS U3 HUX.

B3auMHOE pacnonokeHrne NpsIMBIX B IPOCTPAHCTBE: MEPECEKAOIIMECS,
NapajUleJIbHbIEe M CKpelMBaroImumecs mnpsmble. [lapaimensHOCTh NPSAMBIX U
IUVIOCKOCTEW B IPOCTPAHCTBE: MApAUICIBHBIE MPAMBIE B IPOCTPAHCTBE;
MApAVIEIILHOCTh TPEX MPAMBIX; NApAUIEIBHOCTD NPSMOM U INIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJl MEXIAYy IMpPSIMBIMA B IPOCTPAHCTBE.
[lapayienbHOCTh ~ IUIOCKOCTEH:  MapauleibHbIE  IJIOCKOCTH;  CBOMCTBA
napajulebHbIX IUIOCKOCcTe. [Ipoctelinmme mnpocTpaHCTBEHHbIE QUIypbl Ha
IUIOCKOCTH: TETPA3AP, KyO, MapajvieNenuries; HOCTPOCHUE CEYEHUIA.

[lepneHAKYJIIPHOCTD NMPSIMOM U IJIOCKOCTH: MEPIICHIUKYJISIPHBIE IIPSIMbIC B
IIPOCTPAHCTBE, NPSMbIC NApAUICIbHBIE W NEPHEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYJSIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O MpSIMOU
NEPIEHAUKYIPHON TUIOCKOCTH. YTIJIBI B IMPOCTPAHCTBE: YrOJ MEXAY NPSAMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroJj, JIMHEMHBIM yroJ JABYIPAHHOTIO  yIJla.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE
OT MpsAMOM  JO  IUIOCKOCTH, MpOeKuuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHIUKYJIIPHOCTh  IUIOCKOCTEW: NPU3HAK NEPHEHAUKYISIPHOCTH  JBYX
IockocTer. Teopema 0 TpEX NEPIICHAUKYISIpax.

MHOTrOrpaHHUKH

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOTpaHHMKA. [Ipu3ma: N-yronbHas
npu3Ma; TPaHu U OCHOBAHMSI MPU3MBI; TPsSMasi U HAKJIOHHAsl IPU3MbL; OOKOBas U
I10JIHAA IIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPAMOYTOJIbHBIN
napajvieJienune] U ero cBoictea. Ilupammaa: N-yronpHas nupamuia, rpaHd U
OCHOBaHUE MUPaMU/Ibl; O0KOBas ¥ MOJIHASI TOBEPXHOCThH MUPAMMU/IBI; IPaBUIIbHASA U
yceu€éHHas MNUpaMHaa. OJEMEHTbl NOpu3Mbl W nupamuabl. l[IpaBuibHbIE
MHOTOTPaHHUKH: MTOHATHE MPaBUIBHOTO MHOTOIPAaHHUKA; MTPAaBUJIbHAS MIPU3MA U
NpaBWibHAA NHpPAMHUAA; NPaBUIbHAs TPEYroJibHAas MUPaMHUIA W TPaBUIbHBIN
Terpasap; KyO. IlpencraBneHne O NpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noJeKkadIp u ukocazap. CeyeHus: NpU3Mbl U MUPAMUJIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, IPSAMOI,
IUVIOCKOCTH.  ODJIEMEHThl CUMMETPUM B NOHpaMuaax, Napaviesenunenax,
MPaBUIIbHBIX MHOTOTPaHHHUKAX.



Beruncnenne 37€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMAaroHa d, YIJIbL.
[1omans OOKOBOW MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH TMPSIMOUN TMPU3MBI,
IUIOIIAlb OCHOBAHUHM, TeopeMa O OOKOBOI MOBEPXHOCTH MPSMOU MPU3MBI.
[Tnomans OOKOBOI MOBEPXHOCTH U IOBEPXHOCTH NPABUILHOM MHPaMUBbI,
TeopemMa O TIomaau yced€HHoW mnupamunbl. llonstne 06 o00BEme. OOBEM
NUpPaMUJIbl, IPU3MBI.

[lonoOuble Tema B mnpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMU
HNOBEpXHOCTEH, 00bEMaMH MOJOOHBIX TEJL.

11 KJIACC

TeJia BpameHus

Hunmuaapuyeckas ITIOBEPXHOCTH, oOpazyrorme HAJIUHAPUIECKON
MOBEPXHOCTH, OCh LWIMHJIPHYECKOW NOBEPXHOCTH. LlmnmmHnap: ocHoBaHusA U
OOKOBasi TOBEPXHOCTh, OOpa3zywolas M OCh; IUIOMAAb OOKOBOW M MOJIHOU
MTOBEPXHOCTHU.

Konnueckas moBepxXHOCTb, 00pa3yrole KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHOCTH. KOHyC: 0OCHOBaHuE U BepilmHa, 00pa3yrommas
U OCh; IUIONAAb OOKOBOM W TIOJHOW TOBEPXHOCTU. YCEUEHHBIH KOHYC:
0o0Opa3ymolye 1 BbICOTa; OCHOBAaHUS U OOKOBAst MOBEPXHOCTb.

Cdepa u map: HeHtp, paguyc, AUamMerp; IUIOMIAAb MOBEPXHOCTU CQepHbl.
B3anmHoe pacnosioxenue cepbl U MI0CKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I0IAAbL Chephl.

N3o00paxenue Ten BpalleHus: Ha IIOCKOCTU. Pa3BEépTka MuIMHApa U KOHYCA.

KomOuHauu Ten BpamieHUs W MHOTOTPAaHHUKOB. MHOTOTpPAHHUK,
ONMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK, WM TEJIO
BpAILEHUS.

[Tousitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tel. TeopeMa 00 00BEME
OpsIMOYTOJILHOTO Mapajienienunena u cieActBus u3 He€. OO0bEM UWIMHIPA,
kKoHyca. O0BEM 11apa 1 momaas chepsl.

[logo6ubie Tema B mpocTpadHcTBE. COOTHOIICHHS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMAMHU MOJOOHBIX TEJL.

Ceuenust mwiMHApa (MapajuielbHO W TEPIEHIUKYISIPHO OCH), CEUEHHS
KOHyca (MapauielbHO€ OCHOBAHMIO M MPOXOJSIIee Yepe3 BEPIINHY), CEUCHHUS
napa.

BeKkTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha TII0CKOCTH U B IPOCTpaHcTBE. CII0KEHHUE U BBIYUTAHUE BEKTOPOB.
YMHOK€EHrE BEKTOpa Ha Yuciio. Pa3iioxkeHue BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mnapawienenunena. Pemenune 3amad, CBS3aHHBIX C
IIPUMEHEHUEM TIPAaBWI JEUCTBUM C BekTopamu. lIpsmoyrosbHas cucrema



KOOpAMHAT B mnpocTpaHcTBe. KoopauHarel Bekropa. lIpocreimme 3amadn B
KOOpJIMHATax. YTod Mexay BekTopamu. CKalusipHOE NPOU3BEICHUE BEKTOPOB.
Beruncnenue yrioB Mexay NpsIMbIMA U TNIOCKOCTAMU. KOOpAMHATHO -BEKTOPHBIN
METO/JI IPU PEUIEHUU T€OMETPUUECKUX 33/1a4.

INIAHUPYEMBIE PE3YJIBTATDBI

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHMSI MPOTrpaMMbl y4ye€OHOTO MpeaMeTa
«Maremaruka» xapakTepU3yrOTCS:

I'paiknanckoe Bocnnuranme:

c(hOpMHUPOBAHHOCTHIO T'PAKTAHCKOM MO3UIIMH 00YYAIOIIEr0Csl KaK akTUBHOTO
U OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO OOLIeCTBa, MPEIACTABICHUEM O
MaTEeMAaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUUYHBIX CTPYKTYp, SIBJICHUH,
Opouenyp TrpaxaaHcKoro ooOmecTBa (BbIOOpPHI, ONPOCHI M Mp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAIBHBIMM HWHCTUTYTAMH B COOTBETCTBUH C HX
(GYHKIMSIMU U HA3HAYEHHUEM.

IlaTprnoTHYyeckoe BoCIMTaHUe:

c(hopMHUPOBAHHOCTHIO POCCUICKOM rpaX1aHCKOU UAEHTUYHOCTH, YBRKECHUS K
IIPOLUIOMY Y HACTOSILUEMY POCCHUMCKOM MaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSM POCCUNCKUX MAaTEMATUKOB U POCCHICKOM MAaTEMAaTUYECKOM IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTMKEHMH B JIPYTHX HAyKax, TEXHOJIOTHsX, cdepax
SKOHOMMUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHUMCKOTO Hapo/a;
Cc(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ATHUUECKOTO TOBEACHMUS,
CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUIN HAYKH U €SI TEIbHOCTHIO
y4€HOT'0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO OYyAYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILUEHUEM K MHpPY, BKIHOYAs 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azad, peLIeHUH, pacCyXIEHUN;
BOCIIPUMMYHBOCTBIO K MATEMATUYE€CKUM aCEKTaM Pa3JIMYHbIX BUAOB HCKYCCTBA.

DuzuyecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTUYeCKHe 3HaHUS B
HWHTEpEcax 3JJ0POBOTO U 0€30TIaCHOT0 00pa3a )KMU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (3J0pPOBOE MUTAaHUE, COAUTAHCHUPOBAHHBIN PEKUM 3aHATUN U

OT/bIXA, peryisipHas buznueckas aKTUBHOCTB ); buznuecKoro
COBEPIICHCTBOBAHMSI, npu 3aHITHUIX CIIOPTUBHO-03/10POBUTEIHHO M
NeSITEIbHOCTHIO.

TpynoBoe BocnuTanue:



TOTOBHOCTBIO K TPYy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOMS; HHTEPECOM K
pasmuuHbIM  chepaM  mpodeccuoHATLHONW — JEATELHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPWIOKCHUSIMH, YMEHHEM COBEpPINaTh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccun W peamn30BbIBaTh COOCTBEHHBIC >KW3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSIKEHWU BCEHM JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHIECKOW HalPaBICHHOCTH.

IKO0JIOTHYECKOE BOCIIUTAHME:

C(hOpMHUPOBAHHOCTHIO HKOJOTUYECKOW KYJIbTYPhI, TOHHUMAHUEM BIIMSHUS
COITUATLHO-PKOHOMUYECKHUX IIPOIIECCOB HAa COCTOSTHUE MPUPOTHOMN U COIUATLHOU
Cpenbl, OCO3HaHWEM TJIOOAILHOTO XapakTepa JKOJOTHYECKUX MPOOJeMm;
OpHICHTAIlMe Ha MPUMEHEHUE MATeMAaTUYECKUX 3HAHWW NJI PEIICHHUS 33134 B
00JIaCTH OKpYKAaIOIIEH Cpenpl, IUIAHUPOBAHUSA TIOCTYNIKOB M OIIGHKH WX
BO3MOYHBIX TIOCJICICTBHI JIJIT OKPYKAIOIIEH CPEIbI.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(hopMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykd U  OOIICCTBEHHOW TMpPaKTUKHA, TOHUMaHHEM
MaTeMaTHIECKOW HAayKH Kak cdepbl YelOBEYSCKOW ACSITEILHOCTH, 3TaloB e¢
pPa3BUTUS W 3HAYMMOCTH I PA3BHUTHSA [MBWIM3AIWMH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKAd W MAaTeMaTHYeCKOW KyJIbTypOW Kak CpPEICTBOM TO3HAHUS MUDA,
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HCCIIENOBATEIBCKYIO JEITEIHbHOCTh
WHIUBUIYaTbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbie pe3yabTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMera
«MaremaTuka XapaKTepU3YIOTCS OBJIaJICHUEM YHHUBEP CATbHBIMHU
NO3HABAM EILHBIMU  OCliICMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
oelcmeusamu, YHUBEPCAIbHLIMU P ey IMUGHbIMU OeUCBUIMU.

1)  Vuusepcanvuvie  nosmaseamenvhvle  Oeticmeus, — obecnewusarom
gopmuposanue 06a306vbIX KOCHUMUBHBIX NPOYECco8 odbyuanwuxcsi (oceoenue
Memo008  NO3HAHUS — OKpYXCAwe20  Mupa;, NpuMeHeHue  JI02U4ecKux,
uccned08amenbCKux onepayuil, ymeHuti pabomamso ¢ ungopmayueii) .

ba3oBble Jlornyeckue JeMCTBUS:

e BBIBIMTH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKU MAaTEMAaTHICCKUX
00BEKTOB, TIOHSITHHA, OTHOIICHUH MEXKIYy HOHATHAMHU; (HOPMYIUPOBATH
OTIpe/ieJICHNsT  TOHSATHH; YCTAaHABJIMBATh  CYIICCTBEHHBIM  IMPHU3HAK
KJaccu(UKaluyM, OCHOBAaHUA IJisi 00OOIIEHUS M CpaBHEHUS, KPUTEpUU
POBOJIMMOT0 aHAIN3A;



BOCIIPUHUMATh, (GOPMYIUpOBaTh M NPeoOpa3oBbIBaTh  CYXKICHUS:
yIBEPAUTENbHbIE M OTpUIATENIbHBIC, €AMHUYHBIC, YaCTHbIE U OOUIHE;
YCIJIOBHBIE;

BBISIBISITH ~ MAaTe€MaTHYeCKUE€  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBOpeurss B (pakTaX, aHHBIX, HAOMIOACHUAX U YTBEPKICHUSIX;
npenjiarat  KpUTEpUU  JUid  BBISBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JIeNaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHUI, YMO3aKIIIOUEHUI 110 aHAIOTUY;
OPOBOAUTh  CaMOCTOSITENIbHO  JIOKa3aTelbCTBA  MaTeMaTHYECKUX
YTBEPKAEHUI (IIPsIMbIE U OT IPOTUBHOTO), BEICTPAUBATh apTyMEHTALIMIO,
NPUBOJAUTh MPUMEPBI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BbIBOJIbI;

BbIOMpaTh Croco0 pelieHuss yueOHOW 3anayd (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIIEHMs, BBIOMpPATh HamOoJiee NOAXOASUMHA C Y4ETOM
CaMOCTOSITENbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbie ucciaea0BaTeJIbCKHE IleﬁCTBHﬂ:

UCII0JIb30BaTh BOMPOCHI KAK UCCIECA0BATENbCKUI MHCTPYMEHT O3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (PUKCUPYIOIIME MPOTUBOPEUHE, MPOOIIEMY,
yCTaHaBIMBaTb HMCKOMO€ U  JaHHOe, (OpMUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUI0, MHEHUE;

IPOBOJUTH CaMOCTOSTENbHO CIUIAHUPOBAHHBI  AKCIIEPUMEHT,
UCCIIE/IOBAaHUE MO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaThuyecKoro
00bEKTa, SIBJCHMS, NPOIECCA, BBISBICHUIO 3aBUCHUMOCTEM MEXIY
00bEKTaMHU, ABJICHUSIMU, MTPOLIECCAMU;

CaMOCTOSTEILHO GOPMYIUPOBATH 000OIIICHHS M BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOCHUS, UCCIIEIOBaHMsI, OLICHUBATh JOCTOBEPHOCTh
MOJIyYE€HHBIX PE3YyJIbTaTOB, BHIBOJIOB U 0000ILIECHUI;

IPOTHO3UPOBATH BO3MOKHOE PA3BUTUE IMPOIECCA, a TAKXKE BbIJBUIaTh
NPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora c undpopmanueii:

BBISIBIAATH J1epUIIMTHl UH(DOpPMAIMK, JaHHBIX, HEOOXOAUMBIX i OTBETA
Ha BOIPOC U IS pEeLIEeHUs 3aauH;

BbIOMpaTh  MHGOpPMAIMI0O M3  HUCTOYHHUKOB  Pa3MYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHGOPMAIUIO
Pa3JIMYHBIX BUJIOB U POPM MPECTABICHNUS;

CTPYKTYpHUpPOBaTh UH(OPMALIUIO, IPEICTABIATH €€ B Pa3IMUHbIX (hopMmax,
WUTIOCTPUPOBATH IpaPUuecKy;



2)

OLICHHUBATh HaJIE)KHOCTh uHbOpMAIIMK IO CAMOCTOSITENBHO
c(hopMyIMPOBAHHBIM KPUTEPUSIM.
YHusepcanouvie KOMMYyHUKamueHbvle Oelicmsus, 0becnevusarom

CcoOpMUP 0OBAHHOCMb COYUATLHBIX HABLIKO8 00YVHAIOUUXCAL.
Oo0menue:

BOCHPUHUMATh U (OPMYIUPOBATh CYXACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMHU OOIIEHUS; ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBO IO
TOYKY 3PEHHUSI B YCTHBIX M NUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO
XOJly pelIeHns 331a41, KOMMEHTUPOBATh MOJIy4CHHBIA PE3yJIbTaT;

B X0J1€ 00CY>KIEHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXK1aeMOM TEMBI,
npo0JIEMBI, pelIaeMoM 3aa41, BICKa3bIBaTh UJI€U, HAIIEJICHHBIC HA IIOUCK
pPELICHUsI; CONOCTAaBIATh CBOM CYXKACHUS C CYXICHHSIMU JPYTHUX
YYAaCTHUKOB Juasiora, OOHAPYKMUBATh PAa3JIMYUE U CXOACTBO IMO3ULUH; B
KOppeKTHOH opme GOopMyIHpPOBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
IPEACTABIATh  PE3yJIbTaThl  pPEIICHUS  3a4a4d,  OKCIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHSI C YUETOM 3aJ]1a4 MPE3EHTAMN U 0COOEHHOCTEN ayJUTOPHH.

CoTpynHu4ecTBo:

3)

MOHMMAaTh U  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJMBUIYaTbHOM paObOTHI MPU PEIICHUN YUEOHBIX 3a/1a4; MPUHUMATh 1IEJTb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pactipenesnsTh BUIbI padoT, J0TOBapUBAThCS, 00CYKIaTh MPOLIECC
U pe3yabTaT paboThl; 00001aTh MHEHUS HECKOJbKUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMb» W WHBIC); BBIMOJHATH CBOI YacThb pPabOTHI U
KOODJMHUPOBATH CBOW JCHUCTBUS C JPYTUMU YJICHAMH KOMAaHJIbI;
OIIEHMBATh Kau€CTBO CBOErO BKJaJa B OOMIMUA MPOJYKT MO KPUTEPUSIM,
c(hopMyIMpOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Yuusepcanonuvie  pecynamuenvie  Oeiicmeus,  obecneyusarom

Gopmuposanue CMbLCII08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUs 3a/1a41, BHIOUpaTh CIIOCO0 perieHus
C Y4€TOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI C y4ETOM HOBO
uH(pOpMaIUH.

CaMOKOHTPOJIBb:

BJIaJACTh HaBbIKaMU MMO3HaBaTeIbLHOMN pe(bJIGKCHI/I KaK OCO3HaHHA
COBCpIIACMBIX I[GﬁCTBHﬁ N MBICJIIMTCIIbHBIX IIPOLCCCOB, UX PE3YJIbTATOB,



BJAaJeTh CIOCO0OAMHM CaMOIPOBEPKH, CAMOKOHTPOJA TMpolecca u
pe3ynbTara peleHnss MaTeMaTHIeCKOH 3a/1a4u;

e IMPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTb HIpPH PELICHUU
3a/la4yd, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAWEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBaTb COOTBETCTBUE pe3yjibTara LEIM U YCIOBHUSAM, OOBACHATH
NPUYMHBI JOCTHKEHHUS WM HEJOCTHKEHUS PE3YNIbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEJMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPSIMas, TUIOCKOCTb.

IIprMeHATh aKCMOMBI CTEPEOMETPHUM M CJEACTBHUS M3 HUX NPU PELICHUU
TEOMETPUYECKHX 3a/1ad.

OmnepupoBaTh NOHITUSIMU: TAPATLICTLHOCTD U MEPTICHAUKYIISIPHOCTH IPSMBIX
Y TUIOCKOCTEM.

KnaccudunupoBarh B3auMHOE pPacCMOJIOKEHUE MPSAMBIX U TUIOCKOCTEH B
POCTPAHCTRBE.

OnepupoBaTh MOHATUAMH: ABYTPAHHBIN YTOJI, TPaHU JBYTPAHHOTO YIJIa,
pedbpo NBYIpaHHOTO YIJIA; JIMHEHHBIA YTOJl ABYTPAHHOTO yriia;, TpagycHas mepa
JBYTPAHHOTO yTJia.

OnepupoBaTh TOHITHSIMU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKIIBIN
MHOTOTPAHHUK, 3JIEMEHThl MHOTOTPAaHHHKA, PAaBUIILHBIN MHOTOTPaHHHUK.

Pacnio3HaBath OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MHpaMuja; TPHU3MA,
IPSIMOYTOJILHBIN MapajuieNienunesn, Kyo).

KnaccuunmpoBarb ~ MHOTOTpaHHHWKH,  BBIOMpas  OCHOBaHUA IS
kinaccuukanuy  (BBIMYKJIbIE W HEBBINTYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPAHHUKHU; TIPSMbIC U HAKIIOHHBIE MPU3MBI, TIap AJUICIICITUTIC]IB ).

OnepupoBaTh NOHATHSIMU: CEKYIast TNIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUST CEUCHUH, UCTIOB3YSI METOJI CJICIOB.

CTtpouTh CeYEHHS MHOTOTPAaHHUKOB METOJOM  CJICJIOB, BBITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEeXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XKACHUE TEOMETPUICCKHUX BEIUYHMH MO 00pasIiaM wiu
ATOpUTMaM, TIPUMEHSS W3BECTHBIC AHATMTUYECKUE METOIbI TPU PEIICHUU
CTaHIAPTHBIX MaTeMaTHUYECKUX 3a/1ad HAa BEIYUCIICHUE PACCTOSTHUN MEXTY ABYMsI
TOYKaMH, OT TOYKH [0 TPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS TIPSMBIMHU.



Pemath 3amaun Ha HAXOKEHHE TEOMETPUYECKUX BEJIMUMH MO 00pa3liam Wiu
QITOPUTMaM, IPHUMEHISA HU3BECTHBIC AHAIMTUYECKUE METOAbl IIPU PEIICHUU
CTAHIAPTHBIX MAaTeMaTHYECKUX 3aJady Ha BBIYHUCIECHUE YIJIOB MEXIY
CKPCIIMBAOIMIMMUCS IPSAMBIMH, MEXKAY TMPSIMOA U IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbruuciaste 00bEMBI U IIIOIAAN TOBEPXHOCTEW MHOTOTPAHHUKOB (MpHU3Ma,
nupaMuia) ¢ TMpUMEHeHHeM (QOpMyJ; BBIYUCIATh COOTHOIICHUS MEXKIY
IUIOLIAAAMH OBEPXHOCTEN, 00bEMaMHU MMOJOOHBIX MHOTOTPAHHUKOB.

OneprpoBarb NOHATUAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb H
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekars, npeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX, MPEACTABICHHYIO Ha YEPTEXaxX U
PHCYHKaXx.

[IpumensTb reoMerpuueckue QaxkTbl i PELICHUS CTEPEOMETPHUECKUX
3a7a4, IPEANOJIaratolMX HECKOJIBKO [IaroB PEIICHUs, €CIHM YCIOBUS IPUMEHEHUS
3aJ1aHbl B ABHOU (hopMme.

[IpuMeHATH MpOCTEUIIME MPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a/1ad.

[IpyBOIMTH NpPHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE H
YKWU3HU, PACIIO3HABATh NPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NOJy4YEHHBIE 3HAHWA Ha IPAKTHUKE: aHAJIU3UPOBATh pPEAJbHBIE
CUTyallUM W IPUMEHATb H3YyYECHHBIC IMOHATUS B MPOLECCE MOMCKA PEUICHUS
MaTeMaTU4ecKu CQOPMYIUPOBAHHON NPOOJEMBbI, MOJEIUPOBATH PEAIbHBIC
CUTyallUM Ha A3bIKE TE€OMETPUH, HCCIEN0BaThb IIOCTPOCHHBIE MOJEIN C
UCII0JIb30BaHUEM F€OMETPUYECKUX MOHITHI U TEOPEM, anmnapara aareOpbl; pemarhb
MIPAKTUYECKUE 3a/1a41, CBA3AHHBIEC C HAXOKJACHUEM T€OMETPUUECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh TOHATHSAMH: IWIIMHAPHWYECKAS IMOBEPXHOCTH, OOpa3yromme
MWIMHAPUICCKOW  MMOBEPXHOCTH,  MWJIMHAP, KOHUYECKas  ITOBEPXHOCTD,
oOpa3yroIme KOHHIECKOH IMMOBEPXHOCTH, KOHYC; chepHruecKas TOBEPXHOCTD.

Pacno3naBath Tena BpameHus (WIMHAP, KOHYC, cdepa u map).

OOBICHATH CIMOCOOBI TIOJTYICHUS TN BpaIllCHHsl.

KiaccudunupoBarh B3anMHOE PacIiojioKeHue chephl U INIOCKOCTH.

OnepupoBaTh NOHATHUSAMU: MIAPOBOI CErMEHT, OCHOBAHHE CETMEHTa, BRICOTA
CErMEHTA; IIapOBOM CJIOW, OCHOBAHWE IMAPOBOTO CJIOS, BEICOTA IIIAPOBOTO CJIOS;
IApOBOU CEKTOP.

Bbrauciasite 00BEMBI M IUIOMIAAW  TOBEPXHOCTEH Tel  BpalleHHS,
TCOMETPHUYECKHX TeJl ¢ IPUMEHEHHEM (popMyIL



OnepupoBaThb MNOHATUAMH: MHOTOIPAaHHUK, BIHUCAaHHBIH B cdepy U
ONMHUCAHHBIM OKOJI0O cdepsl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpAILECHUS.

BbIuncisTh COOTHOLICHUSI MEXAY TUIOMIAASIMU MOBEPXHOCTEN U 00bEMaMu
000HBIX TEJL.

N300paxare n3ydaemble (UIYpbl OT PYKH M C IPUMEHEHHEM MPOCTHIX
YEPTEKHBIX MHCTPYMEHTOB.

BbInoJIHATE (BBIHOCHBIE) INIOCKHUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00 bEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTh CECUEHUS Tell BPAILCHUSI.

W3Bnekath, WHTEPOPETUPOBATH U MpPeoOpa3oBBIBaTh HH(OpPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX, MPEACTABICHHYIO Ha YePTEXax U
PHCYHKaXx.

OnepupoBarbh NOHATHEM BEKTOP B POCTPAHCTBE.

BBITIONHATE  JEHCTBUS  CJIOKEHHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOJKEHUSI BEKTOpPA Ha YUCJIO0, OOBSACHATh, KAKUMHU CBOMICTBaMHU OHU 00JIaA0T.

[IpuMeHATh NpaBUJIO NapaJUIEIEIHUIIEIA.

OneprpoBarh NOHATUAMMU: IEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEKIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KO MIUIAHAPHBIE
BEKTOPBI.

HaxonuTte cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YUCJIIO, YTOJI MEKIY
BEKTOpAaMH, CKaIPHOE TMPOM3BENCHHUE, PACKIAAbIBaTh BEKTOp 10 JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3agaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

[lpumensTb reoMerpuueckue GaxkThl JJIsI PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEIOJararoX HECKOJILKO IArOB PEIIEHUs, €CJIM YCIOBUS PUMEHEHUS
3aJ1aHbl B ABHOU (opme.

Pemate mpocTeillime reoMeTpudecKue 3a7aud Ha NPUMEHEHUE BEKTOPHO -
KOOpJIMHATHOTO METOJA.

Pemlate 3amaum Ha J10Ka3areabCTBO MATEMATUYECKUX OTHOIICHUW H
HAXO0JI€HHE T€OMETPUUYECKUX BEIMYUH M0 00pa3iiaM Uil alrOpuT™MaM, MpUMeEHsIs
W3BECTHBIE METO/bI ITPY PELICHUH CTaHJIApTHBIX MAaTEMATHUYECKUX 3a]1a4.

IIppuMeHsaTh MpoOCTEHMIIME MNPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPH PEIIEHUU CTEPEO METPUUECKUX 3a/1a4.

[IpyBOAWTHE NIpPUMEPBl MATEMATHUYECKUX 3aKOHOMEPHOCTENM B IIPUPOJE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

IIpuMeHATh TOJy4EHHBIE 3HAHUA Ha IIPAKTUKE: aHAIU3UPOBATh PEAIbHBIC
CUTyallUM M TPUMEHATh W3YYECHHbIC TOHITHUS B IMPOLECCE IMOHUCKA PEIICHUS
MaTeMaTU4ecKu CQOPMYITUPOBAHHONW TPOOJIEMBbI, MOJEIUPOBATH peaTbHbIC



CUTyallud Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJIEIU C
WCII0JIb30BaHUEM F€OMETPUYICCKUX TIOHSITHI U TEOPEM, ammnapara anreOphl; pemarh
MMPAKTUYECKUE 3a7a4H, CBI3aHHBIE C HAXOXKJICHUEM IT'€OMETPUUECKUX BETUYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
Kontposabnbie | IlpakTuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThl
pecypcbl
1 BBeznenue B crepeomeTpuio 10 0 0
5 [TpsiMbIe ¥ MJIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[NapaninenbHOCTh MPSMBIX M TLIOCKOCTEH
3 HepHeH)II/IIny'IﬂpHOCTB MPSIMBIX U 12 0 0
MJIOCKOCTEN
4 VY1ibl MEXAY OPSIMBIMU U IJIOCKOCTSIMU 10 1 0
5 MHuororpaHHUKI 11 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEeHME: ceueHUsl, PACCTOSHUS U YIJIbI 4 1 0
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0




11 KJIACC

Ne i/

HaumeHoBaHMe pa3ieioB U TeM
NPOrpaMMbl

KoanyecTBo 4acoB

Bcero
padoThI

Konrtpoabnbie | I[IpakTuyeckue

padoThbI

DJIeKTPOHHbIE
(¢ poBbIe)
oOpa3oBaTeJibHbIE

pecypcsbl

Tena BpateHus

12

OOBEMBI TET

Bekropbl 1 KOOpAMHATEI B IPOCTPAHCTBE

10

[ToBTOpEeHME, 06001ICHME,

cucTeMaTHu3aIus 3HaHu U

OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME

34 3

IHHOYPOYHOE INTAHUPOBAHHE
10 KIIACC

Ne
n/u

KoanuecTrBo yacos

Tema ypoka

KoHnTtpoabHbie

Bcero
padoTbI

Jlara
IIpakTH4yeckue

padoThbI

U3y4YCHUSA

¢ poBbIe

pecypcsl

OCHOBHBIE IOHSTHUS CTEPEOMETPHH: TOUKA,
npsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[paBuna n300pakeHus Ha PUCYHKAX:
N300pakeH U MIIOCKOCTEH, apaIeIbHbBIX
HPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTus: MEPECCKAOMUECCA IIJIOCKOCTH,
MEpECCKAOMKMECA MpsaMas U IJIOCKOCTb

[TonsTus: MEPECCKAOMIUECA TITIOCKOCTH,

DJIeKTPOHHbIE

o0pa3oBareJibHbIE




MIEPECEKAIONMECS MPsAMast U TIOCKOCTh

3HAKOMCTBO C MHOTOTPaHHUKaMH,
1300paKeHNe MHOTOTPAaHHUKOB Ha
pHCYHKaxX, Ha MPOCKIMOHHBIX YepTEeKaxX

Hauanbubie cBefenus o kyoe u mupamu/ie,
ux pazBEépTku U Moaenu. CedueHust
MHOTOTPaHHHUKOB

HavanbHbie cBenenus o Kyde 1 nmupamuse,
uX pa3BEPTKU U Mozenu. CeueHust
MHOTOTPaHHUKOB

TTousTHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBHS U3 HUX

ITonsiTie 00 aKCHOMaTHUUECKOM
MMOCTPOCHU U CTCPCOMECTPUN . AKCHUOMBI
CTCPCOMCTPUHU U CICACTBUA U3 HUX

TTousiTE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPU U : AKCHOMBI
CTEPCOMETPHUH U CIICACTBHS U3 HUX

10

[lonsTue 06 akCMOMaTHYECKOM
MIOCTPOCHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBHS U3 HUX

11

B3anmHoOe pacnonoxeHue npsmMeIX B
IPOCTPAHCTBE: NEPECEKAIOIMECS,
napajlyleJIbHbIE U CKPEIMBAOLIMECS
npsiMble

12

[TapaynenbHOCTh NPSAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: MapajlielbHbIE IPSMbIE B




IIPOCTPAHCTBE; MapaJIENbHOCTh TPEX
HPSIMBIX

HapaJIJIeJ'IBHOCTL MMpAMBIX U IJIOCKOCTEHN B

13 npoctpaHcTse: [lapaniensHOCTs TPSIMOi 1
MJIOCKOCTH

14 VYrasl ¢ coHANpaBICHHBIMU CTOPOHAME

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE

16 VYron Mexy IpsIMbIMU B IPOCTPAHCTBE

17 [TapaynenbHOCTh IIIIOCKOCTEN
napasiesIbHble IJI0CKOCTH

18 CaoiicTBa apajuiebHbIX MJI0OCKOCTEH
[pocreiinme npocTpaHCTBEHHBIE QUTYPHI

19 Ha MJIOCKOCTHU: TETpasdap, KyO,
napasuieNenuIe]|

20 [ToctpoeHue ceueHu

21 [TocTpoenue ceueHunit
KonTponbhas pabota no teme "[Ipsimbie u

22 TIJIOCKOCTH B TPOCTPAHCTRE.
[TapannenbHOCTh MPAMBIX U IIIOCKOCTEH "
[lepneHANMKYASIPHOCTD MPSAMOM U

23 IJIOCKOCTH: TIEPIICH UKYISIPHBIE MTPSIMBIE B
POCTPAHCTBE

24 [Ipsimble nmapajuienbHbIE U
HepIeH IUKYISPHBIE K MJIOCKOCTH

o5 [Ipsimble napajuienbHbIE U
HepIeH IUKYISPHbIE K JIOCKOCTH

26 [Ipu3Hak neprneHAuKyISIpPHOCTH IPIMON U

IIJIOCKOCTH




27

[Ipu3Hak nepreHauKyJISpHOCTH IPSIMOHN U
IIJIOCKOCTH

28

Teopema 0 mpsAMON NepIEH AUKYIAPHOU
IIJIOCKOCTH

29

Teopema o mpsMO epHEHIUKYIAPHOM
MJIOCKOCTH

30

Teopema o mpsAMoii nepHeH UKYIIPHOU
MIJIOCKOCTH

31

[leprieHIMKymsIp 1 HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE OT
IPsIMOM J0 IIJIOCKOCTH

32

[lepnieniuKymnsip ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT
MPSMOM JI0 TIIOCKOCTH

33

IlepnieHAUKy/IAp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH 0 TUIOCKOCTH, PACCTOSHUE OT
IPSIMOM A0 IIIOCKOCTH

34

[lepneHANKYSIp M HAKIIOHHBIE: PaCCTOSAHUE
OT TOYKH A0 IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOU 10 TNIOCKOCTH

35

VYIibl B IPOCTPAHCTBE: YIOJI MEXIY
IPSIMOM U INIOCKOCTBIO

36

JIByrpaHHBIN yroJi, TMHEWHBIA YO
JBYIPaHHOTO yrIia

37

JIByrpaHHbIi yroi, TMHEUHBIN yroj
JBYIPAHHOIO yIJia

38

[leprieH IMKyISIpHOCTD IJIOCKOCTEM:
MIPU3HAK IEPIEHIUKYISIPHOCTH ABYX




IIJIOCKOCTEMN

39

[lepnieH IMKyIAPHOCTD IIJIIOCKOCTEM:
IIPU3HAK NEPIEHAUKYIAPHOCTH ABYX
IIJIOCKOCTEN

40

[leprieHAMKYISPHOCTD MJIOCKOCTEMN:
MPU3HAK NEPIECHANKYIIPHOCTH IBYX
IJIOCKOCTEM

41

Teopema o Tp€x mepneHnKysIpax

42

Teopema o TpE€X nepneHauKyIsIpax

43

Teopema o TpEx mepreH uKysipax

44

KonTponbhas paboTa no remam
"TleprieHAMKYIAPHOCTD MPSIMBIX U
nockocTel" u "Yibl MeXIy NpsAMBIMU U
MJIOCKOCTAMU "

45

[ToHsiTME MHOTOTPpAaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA, BBIMYKIIbIE U
HEBBIITYK/Ible MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTPaHHHUKA

46

[Ipu3ma: nN-yroapHas mpu3Ma; rpaHu U
OCHOBAHMSI TPU3MBI; TIpsMasi U HaKTOHHAs
MPU3MBI; OOKOBAsI ¥ TIOJIHASI TOBEPXHOCTh
MIPU3MBI

47

[apannenenunen, NpsAMOYroabHbIN
napajuleJIeuIe U ero CBOMCTBa

48

[Mupamupa: N-yrojapHasi NUpamMKaa, TPaHu U
OCHOBAHUE ITUPaMHU/JIbl; O0KOBas ¥ IIOJIHAs
MOBEPXHOCTh UPaMUIbl; IPaBUIIbHAS U

yced€HHas IUpaMuia




49

[IpaBuibHBIE MHOTOTPAHHUKH: IOHATHE
IIPaBUJILHOTO MHOTOTPAHHUKA; ITPaBUJIbHAS
pu3Ma 1 paBUJIbHas NUpaMUIa;
IpaBUJIbHAS TPEYroJIbHAs TUpaMuIa 1
IPaBUIBHBIHN TeTpasap; KyO

50

[Ipencrasiienune o NpaBUIBHBIX
MHOTOIPAaHHMKAX: OKTa3Jp, TOJAEKa’Ap U
UKOCAIP.

51

CummeTpus B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, TIPSMOM, TITIOCKOCTH.
DJIEeMEHThl CAMMETPHUH B TUPAMUIAX,
napajieNienunenax, NpaBHIbHBIX
MHOTOTpaHHHKaX

52

Beruuciienue 21eMeHTOB MHOTOTPAHHHKOB:
pé0pa, TuaroHasu, yrisl

53

[Lromaas 6OKOBOM MOBEPXHOCTH M TIOJTHOM
MMOBEPXHOCTHU MPSAMOU TTPU3MBI, TIIOIIAIb
OCHOBaHUU, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPSIMON MPU3MBI

54

[Tnomaap 60KOBOK MOBEPXHOCTH U
MIOBEPXHOCTH MPABHIIHON MTUPAMUIBI,
TeopeMa O TUTOMAIM OOKOBOW MOBEPXHOCTH
YCEUEHHOMW MUPaMHUIbI

55

KonTtponpHas paboTa no treme
"MHororpaHHUKH"

56

Tlorstue 00 00BEME

S7

O06bEM nupamMuIbl

58

O0BEM TUpaMu IbI




59 O0béM TUpaMUIBI 1 0 0
60 O0BéM TUpaMUIBI 1 0 0
61 O0BEM PU3MBI 1 0 0
62 O0BEM TPU3MBI 1 0 0
63 O0OBEM TPU3MBI 1 0 0
64 KonTpoasHas pa(?'oTa o Teme "OOBEMBI 1 1 0
MHOTOTPaHHHUKOB
[ToBTOpenue, 0000IIeHNE CUCTeMaTH3aIU S
65 sHanui. [loctpoenune cedenwuii B 1 0 0
MHOTOTPaHHHKE
[ToBTOpeHue, 0600IICHNE CHCTEMATH3AIIUS
3HaHUW. BelunCIIEHNE PACCTOAHUM: MEXIY
66 JIBYMS TOYKaMH, OT TOYKH JI0 MPSIMOii, OT 1 0 0
TOYKH JI0 TUIOCKOCTH, MEKTY
CKPEIMBAOIIMMHUCS TIPSIMBIMH
67 HroroBast KOHTpoJIbHAsT paboTa 1 1 0
[ToBTOpeHue, 0600meHNEe CUCTEMAaTH Al
3HAHUW. BpIUKCIIEHNE YITIOB: MEXKIY
68 CKPEIMBAIOIIMMUCS MPSIMBIMU, MEXK]TY 1 0 0
NPSMOM U IIOCKOCTBIO, TBYTPAHHBIX YITIOB,
VIJIOB MEXIY IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0

[NPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

KoanuecTrBo yacoB

Bcero

KonTposbHbIe
padoThI

IIpakTnueckue
padoThbI

Jara
H3y4eHust

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBaTreJibHbIE

pecypesbl

Cdepa u map: ueHTp, paanyc, IMameTp;
IUIOIIAIb TOBEPXHOCTHU CQEephl

Bzaumnoe pacnionoxenue chepsl u
IJIOCKOCTH; KacaTelnbHas TIOCKOCTh K

ctepe; nomans chepbl

N3o0paxkenue cdepsl, mapa Ha
rockoctu. CeueHus mapa

[ s qpruYeckast MOBEPXHOCTD,
oOpa3zyrolme UIUHAPUYECKOU
IMOBCPXHOCTHU, OCh I_II/IJ'II/IHIIpI/ILIeCKOI\/'I
MOBEPXHOCTHU

Hunuaap: ocHOBaHMS U OOKOBast
MOBEPXHOCTh, 00pa3yIom@as U OCh;
IJIOMAsF OOKOBOM U IOJIHOM
MOBEPXHOCTH

N300paxeHne HMINH]PA HA IIIOCKOCTH.
Pa3Béprka nnnmnapa. Ceuenus

UIMHApPA (MI0CKOCThIO, MapaljiebHON
WIM IIepIEHAUKY/ISIPHOW OCH LIMJIMHJPA)

Konunueckas moBepxHocTb, 00pazyronme
KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MTOBEPXHOCTHU




KoHnyc: ocHOBaHMeE 1 BepIIMHA,

8 oOpa3yroasi ¥ 0Cb; MIIOIIA/Ib OOKOBOH U
IIOJTHOM IMOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yronme u

9 BBICOTA;, OCHOBAHMA 1 OOKOBas
MOBEPXHOCTh
N3o0pakeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus koHyca

10 (TTOCKOCTBIO, MapalIeIbHON
OCHOBAHUIO, U TNTIOCKOCTHIO, TTPOXOISIICH
yepe3 BEPILHHY)

11 KomMOuHanus Ten BpameHust 1
MHOTOTPaHHHUKOB
MHoOrorpaHHMK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BOUCaHHAs B
MHOTOTPaHHHK UJIM B TEJIO BPAICHUS

13 [onstue 06 06vEMe. OCHOBHBIE
CBOICTBA 00BEMOB TN

14 O0béM UIMHIpa, KOHYCa

15 O06béM mapa u oL chepsl
[lomoOHBIE TETa B TPOCTPAHCTBE.

16 CooTHOIIIEHU S MEXTY TIIOMRAASIMU
MMOBEPXHOCTEH, 00hEMAMH TTOT00HBIX TEIT

17 KonTtpomnsHas padota mo remam '"Tema
BpameHus" u "O6bemsl Ten"

18 BekTop Ha I10CKOCTH U B IPOCTPAHCTBE

19 CroxeHure 1 BBIYMTaHNE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YK CIIO




21

Pasnoxenue Bekropa 1o TpéM
HEKOMILUTaHapHBIM BekTopaM. [IpaBuio
napajiesienumneaa

22

Pemenue 3anady, CBsI3aHHBIX C
IIPUMEHEHUEM IIPABUJI IEHCTBUN C
BEKTOpaMu

23

[IpssmoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopauHatel Bekropa.
[Ipocrelinme 3a1a4u B KOOPANHATAX

24

VYron mexay Bektopamu. CkasipHoe
IIPOU3BEJICHHE BEKTOPOB

25

Brruucnenue YIJIOB MCXKAY NPAMBIMUA U
TIJIOCKOCTSIMU

26

KoopanHnaTHO-BEKTOPHBIN METO/ ITPU
peleHUH TEOMETPUUECKUX 3a1a4

27

KonTponrsnas pabota o teme "Bekropbl
Y KOOPJIMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHUe, 0600ImECHNE 1
cucreMatrusanuia spuanuii. OCHOBHLBIE

urypsl, gaxTel, TEOPEMbI Kypca
MJTAHUMETPHH

29

[ToBTOpEeHuEe, 0000ICHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE

Gurypbl, QaxTel, TEOPEMbI Kypca
IUTAHUMETPUHU

30

[NoBTOpenue, 0600IICHUE 1
cucTeMaTH3alus 3HaHUH. 3a1aun
MJTAHUMETPHH H METOJIbI X PEIICHHU S




[NoBTOpenue, 0600IICHUE U

31 cucTeMaru3anus 3HaHui. 3amayn 1
TUTAHUMETPHUH F METOJIBI X PEUICHHS
[ToBTOpeHue, 00001eHNE 1

32 cucreMaTu3anus 3HaHui. OCHOBHBIE 1
¢urypsl, QaxTel, TEOPEMbI Kypca
CTepPEOMETPUH

33 Hrorosast koHTposibHas padoTa 1

34 [ToBTOpeHue, 0600IIEeHNE U 1
CHCTEeMaTH3alHsI 3HAHUH

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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