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MHNOACHUTEJBHASA3SAIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 6a3o0BOro ypoBHs IJis
oOyuarormuxcst  10—-11  kmaccoB pa3pabotaHa Ha ocHOBe DeaepabHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CPEAHET0 O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MNPEABIBISEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHMUIO, M TPAJULHMA POCCUUCKOTO 00pa3oBaHUS.
Peanu3amus nporpammbl o0ecriedrBaeT OBJIaICeHNE KIIOYEBBIMUA KOMIETCHIIMSIMH,
COCTABJISIIOUIMMU OCHOBY JUJI1 CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W [IO3HABATEIIBHOTO PAa3BUTHUSA
JUYHOCTU 00YYarOUXCsl.

HEJUU3YUEHUAYUYEBHOI'OKYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsl OO0YyCIOBIIEHA MPAKTHYECKOW 3HAYUMOCTBIO METaNpEeAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOyUEHHs TEOMETPHUH B HAMpPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, (HopMHUpOBaHUA (PYHKIIMOHAILHON MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYEHUS JIPYTUX YUeOHBIX JUCIUIUIMH. Pa3BuTne y o0yuaromumxcs
MPABIIBHBIX TMPEICTaBICHUA O CYIIHOCTH M TPOHCXOXKICHUH T€OMETPUUYECKUX
abcTpakiuii, COOTHOIIECHUH PEaTbHOTO W HUACATBHOTO, XapaKTepe OTPAKCHHS
MaTEeMaTUYECKONHAYKONSBICHUHUITPOIIECCOBPEATTLHOTOMUPA,MECTETEOMETPHUH
BCHUCTEMEHAYKHPOIMMATEMATHYECKOTOMO/ICIMPOBAHUS BHAYYHOMIIO3HAHUU U
BIIPAKTUKECIIOCOOCTBYETHOPMUPOBAHUIOHAYYHOTOMUPOBO33PEHUAYYAIIINXCS, A
TaK)K€ Ka4yeCTB MBIIUICHUS, HEOOXOMUMBIX [UIA aJanTalii B COBPEMEHHOM
oOLIecTBe.

['eomeTpus sBisieTcs OOHUM U3 0a30BbIX NMPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaK Kak OOECIeYMBAET BO3MOXHOCTh H3YyYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TaK ¥ TYMaHUTapPHOU.

Jlornyeckoe MbllUIeHHE, (QOpMUpPYEMOE MpU H3YyYEHUU OO0YyYaroIUMHUCS
MOHATUHHBIXOCHOBI€OMETPUUHUTIOCTPOCHUUTICTTOUKHUIIOTHICCKUXYTBEPKIACHUN B
XOJIe peIIeHUS TEeOMETPHUYECKHX 3a/lad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCS TMPU PEUICHUM 3a/1ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYNMIECTBEHHYIO POJb BO
BCEX O0ONacCTsIX AESITeTbHOCTH denoBeka. OpHeHTalus YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIuaibHOro ObITHs, ¢dopma
OTpaXEHUsI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO TMO3HAHWS M aKTUBHOTO
nmpeoOpa3oBaHus  JEUCTBUTENBHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMH
o0pa3zaMuo0BETMHACTPA3HBICBHUIBIYYeOHONUTPY IOBOMICATEILHOCTH, IBIISICTCS
OIHUM U3 TPO(EecCHOHATFHO BAXKHBIX KauecTB, TMOATOMY akKTyalbHA 3aada
(dhopMHUPOBaHUAYOOYHAIOITUXCATPOCTPAHCTBEHHOT OMBITIICHUSIKAK



Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTAa B
MTOATOTOBKE K MPAKTHYECKOU JEATENBHOCTH [0 MHOTUM HaIIPaBJICHUSM.

[lenp ocBoeHus mporpaMmbl yueOHOro kypca «l'eomeTrpus» Ha 0a3z0BOM
ypoBHE oOOyueHusi — 00meodpazoBaTelbHOE M OOIIEKYJIbTYPHOE pPa3BUTHUE
oOyuaronuxcsuepe300ecne4eHuEeBO3MOKHOCTUIIPUOOPETEHUSIMHUCIIONb30BAHMS
CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHUW W  JCUCTBUN, CHEHM(PUYHBIX
r€OMETPUN, BO3MOXXHOCTH  YCIIEIIHOTO  MPOAOJDKEHUs  oOpa3oBaHusA IO
CHEUUATbHOCTSM, HE CBSI3aHHBIM C IIPHUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa 1o reoMmeTpu Ha 0a30BOM YypOBHE IIpEAHAa3HAUEHa ISl
00y4aroluXcsl CPEAHEN IIKOJbI, HE UCIIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha ypOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3zom, oOyuaromiuecs: Ha
0a30BOMYpPOBHEI0IKHBIOCBOUTHOOIIIIEMATEMATUYECKUECYMEHHUS, CBSA3aHHBIECO
cnenu(pUKol TeOMETpUN U HEOOXOAMMBIE ISl KU3HH B COBPEMEHHOM OOILECTBE.
KpomesToro,0HuMMEe0TBO3MOKHOCThU3YUUTBI€OMETPUIO00IEETITyO0KO,eClIM B
JaJIbHEHIIIEM BO3HUKHET HEOOXOJAMMOCTb B TE€OMETPUYECKUMX 3HAaHUAX B
npoheCCUOHAIBHOM JIeSITEILHOCTH.

JlocTH)keHHE L€ OCBOEHMSI TMPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIINX3a/1a4. I [ppopuTeTHRIMI3a1a4aMHUOCBOCHUSIKYpCa
«I"eomeTpun»HabazoBoMypoBHeB 1 0—1 1 kiaccaxsBastOTCS:

e (opMHpOBaHHE MPEICTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOITUM MUPOM;

e (popMupoBaHMENPEICTABIECHUIOMHOTOIPAHHUKAXUTEIaXBPAICHUSIKAK O
BOKHEUIINX MaTEMaTUYECKUX MOJIENAX, ITO3BOJIIOIMIMX ONUCHIBaTh M
U3y4aTh pa3Hbl€ SABJICHUS OKPY>KAOLIETO MUPA;

e (opMupoBaHME YMEHMsI paclO3HaBaThb Ha 4YepTekaxX, MOJENISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSAX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS ONEpPUPOBATH OCHOBHBIMH TMOHSTHSMH O
MHOTOI'PAaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aNrOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajad;
dbopMHUpoBaHHE yYMEHHUS MPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIE
pacCyXJeHusT B XOJE PELICHUs CTEPEOMETPUYECKMX 3aJad M 3ahad C
IPaKTUYECKUM COAEPIKAaHUEM;

e Pa3BUTHUEHHTEIUIEKTYaJIbHBIXUTBOPUYECKUXCIIOCOOHOCTEMOOYYaAIOIINXCH,
MO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEI0BATEIBCKUX YMEHUH, KPUTHUHOCTH
MBIIIJICHUS;

e (opMupoBaHHEPYHKIIMOHATBHONTPAMOTHOCTH,PEIEBAHTHONT€OMETPHUU:
YMEHHEPACIO3HaBAThIPOSBICHUAT€OMETPUUECKUXITOHATHI,00bEKTOBU



3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CHUTyalUsX U MPH U3yYEHUU
Opyrux  y4eOHbIX  TPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaATh UX HA A3BIKE T€OMETPUH U CO3AaBaTh
Ir€OMETPUYECKHE MOJENH, NPHUMEHITh OCBOCHHBIM TI'€OMETPUYECKUI
anmapar  JUId = pElIEHUus  MPAKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
UHTEPHPETUPOBATH U OLICHUBATh NOJIyYCHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOTPaMMBbI SIBJISIETCS BKIIOUEHHE B KypC
CTEPEOMETPUMBHAYAJICETON3YUECHUA3a,1a4,PEIIAEMbIXHAYPOBHEUHTYUTHUBHOTO
NO3HAHMSI, U ONpPEENEHHBIM 00pa3oM OpraHuM30BaHHas padbOTa HaJ HUMH, UTO
CHOCOOCTBYET Ppa3BUTHIO JIOTMYECKOIO UM IPOCTPAHCTBEHHOTO MBILUICHUS,
CTUMYJIUPYETIPOTEKAHUEUHTYU TUBHBIXIIPOLIECCOB,MOTUBUPYETKIAIbHEUILIEMY
U3YYEHUIO MIPEAMETA.

[Tpenmnourenue oTAAETCA HArISAAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YUYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME MPOCTPAHCTBEHHBIX ITPEACTABICHUMN Y
YYAILIUXCABKYPCECTEPEOMETPUUTIPOBOIUTCA3ACUETPEILICHUA3A/1AUHACO3IaHNE
MIPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3manue oOpa3a NpPOBOAUTCA C ONOPOM Ha HArJISAHOCTh, a
OIepUpPOBaHUE 00Pa30M — B YCIOBUSX OTBJICYEHUS OT HATJISIIHOCTH, MBICIEHHOIO
M3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUSI.

OcHoBHBIECOAEp)KATENBHBIETMHUUKYpca«] eomeTpun»B 1 0—11kmnaccax:

«MHororpasHUKN»,«1 [pAMBIEUTITIOCKOCTUBIIPOCTPAHCTBEN, « T €TaBpaleHus»,
«BekTopsl U KOOpAMHATHI B IPOCTPAHCTBEY». DOPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpeeNsaeTCIHeTOIbKONOCoAepKATeIbHBIMINHUAM, HOUIIOTOJaMOOYYEeHHsT ~ Ha
YPOBHE CPeJHET0 00111ero 00pa3oBaHus.

CopnepxaHue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJjbTaTaM
OCBOGHMSI pabouell MporpaMmbl, paclnpeAes€éHHbIM IO ToJaM OOydYeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObl OBJAJACHHE T'€OMETPUUYECKUMHU
HNOHATUSMU U HaBBIKAMHM OCYLIECTBIISUIOCH ITOCJIEN0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0ICHUEM TPUHLMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAJINCH B
oOIIyI0 CUCTEMY I€OMETPUYECKHX NPE/CTABICHUN OOy4arolIuXcs, pacliupss U
yrayOnsis e€, o0pasysi MpOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTOYYEBHOI'OKYPCABYYEGBHOMIIVIAHE
Ha u3yuenue reomeTpuun oTBoauTCs 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a iBa rojia ooyuenus - 102 yueOHbIX daca.
COILEP KAHUEYYEBHOI'OKYPCA 10
KJIACC
IIpSAMBIENIIIIOCKOCTHB NMPOCTPAHCTBE



OCHOBHBIE  TOHATHSL  CT€pEOMETpUU. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IEPECEKAOIIHECH,
napajuielibHble M CKpeluBarommecs mnpsmelie. llapamienbHOCTh NOpPSIMBIX U
IJDIOCKOCTEW B NPOCTPAHCTBE: NApaUICIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX IMPSAMBIX; NAPAUIEIBHOCTh MPSIMOM M IUIOCKOCTH. YTOII
MEXIy MNPSAMBIMH B MPOCTPAHCTBE. l[lapamienbHOCTh MIIOCKOCTEN: MapajieibHbIe
IIJIOCKOCTH; CBOWCTBA IapaJijleIbHbIX IJIOCKOCTEMN. IIpocreitmue
IPOCTPAaHCTBEHHbIE (DUTYphl HA IJIOCKOCTH: TETPadap, KyO, Mapasuiesenurie];
MMOCTPOCHUE CEYCHHU.

[leprieHIUKYIJISIPHOCTD NPSIMOM M IJIOCKOCTH: NEPIIEHAUKYIISIPHBIE TPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApPAJUICIbHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK [EPHEHIUKYJISPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpemMa O NPsSMOU
NEPIECHIUKYJIAPHON IUIOCKOCTU. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPsIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJ, JIMHEHWHBIA YroJ JBYTPAHHOIO  YrJa.
[leprieHIMKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OTHPAMONOIIIOCKOCTH, TIPOEKIUADUTYpBIHATUIOCKOCTD. [ leprieH IuKyIsIpHOCTh
IIJIOCKOCTEN: IPU3HAK IEPIICHAMKYIISIPHOCTH ABYX IIOCKOCTEH. Teopema o TpEx
IIEPIICHIUKYJIAPAX.

MHororpaHHuKHU

[ToHsiTME MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [Ilpusma: n-yrospHas
npu3Ma; TpPaHU W OCHOBAHUS MPHU3MBI;, TpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIHBIN
napajulesienunes; U ero cpoucrsa. Ilupammpma: N-yrojgpHas nupamuia, TpaHW H
OCHOBAHHETMPAMHUJIbI; OOKOBAsSM TOJHASTIOBEPXHOCTHITUPAMHUIBI; TPaBUJIbHAS U
yceu€éHHas MnHupamMuga. OIJIEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuibHBIC
MHOTOTPAaHHMKU: TOHATHE NPAaBUIBHOIO MHOTOTPaHHWKA; NMPAaBUJIbHAS NpPU3Ma U
MpaBUJIbHAS MNHPAMUJIA; TPaBWIbHAS TPEYTroJibHAsA NUpaMUAa W NPaBUIbHBIN
TteTpadp; KyO. IIpeacraBieHre O MNpPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nozeKasip u ukocasap. CeyeHust npu3Mbl U IUPAMUAJIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTHU. DJIEMEHTBICUMMETPUHUBIIMPAMUIAX, TapaJlIeICIIAIE 1aX, IPABUIIBHBIX
MHOTOTPaHHUKAX.

Brruncienre dJ1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, UaroHaid, YIJIbL.
[Inomans OOKOBOWM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOIIa/IbOCHOBAHMIA, TEOpeMa000KOBOMIIOBEPXHOCTUIPAMONTIpU3MBL. I [nomaasb



OOKOBOMMOBEPXHOCTH  MIOBEPXHOCTUIPABUILHOUIIUPAMHUIBI, TEOPEMAO
wiomaaunyceuéHHonnupamMuasl. I lonatuneo606bpEmMe. OO bEMIIPAMUIBI, IPU3MBI.
[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH

MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11KJIACC
TenaBpaienus
[Hunuaapuyeckast HOBEPXHOCTB, oOpa3yrorue UUIMHAPUYECKON

MMOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBEpXHOCTU. [lMnmMHIp: OCHOBaHUA U
OOKOBasi MOBEPXHOCThb, OOpasylomias W OChb, IUIONMIAJb OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MOBEepXHOCTH. KoHyC: OCHOBaHUE U BepIInHa, 00pasyromias
HOCH;IIOMAAL00KOBOMUIIOTHONTIOBEPXHOCTH. Y CEUEHHBINKOHYC:00pa3ylomue |
BBICOTA; OCHOBAHUS 1 OOKOBasi IOBEPXHOCTb.

Cdepa m map: 1HeHTp, paguyc, AUaMETp; IUIOLIA/[b MOBEPXHOCTU C(HEpHI.
B3anMHoe pacniosnoxkenue chepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe;
I011aAb ChEephl.

N300paxeHneTenBpaleHusIHaIUIOCKOCTH. Pa3BEépTKaIMIIMHAPan KOHyca.

KoMOuHanuurenBpameHusIMMHOTOIpaHHUKOB. MHOTOT paHHUK, OITMCAHHBII
okoJ10 cdepsl; cepa, BIUCAHHAS] B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe.OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 0000bEME
MPSAMOYTOJIBHOTO Tapajijiesnienunena M ciaeactBuss u3 He€. OO0bEM UMIMHApA,
KoHyca. O0BEM 11apa 1 1momaab chepsl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIIEHMS MEXIY IUIOHIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TElL.

CeuenusinnuHapa(napamieIbHOUNIEPIIEHIUKYIIPHOOCH ),CEYCHUSIKOHYCa
(mapanienbHOE OCHOBAHUIO U MPOXO/SIee Yepe3 BEPILNHY), CEUCHHUS 1apa.

BeKTOpbIMKOOPAMHATHIBIIPOCTPAHCTBE

BekTop Ha MmIIOCKOCTH U B POCTpaHCTBE. CI0)KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpAa HA YUCIO. Pa3zioxkeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. I[lpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3AHHBIX  C
IIPUMEHEHUEM IIpaBuUjl JEUCTBUM C BekropaMu. [IpsMoyrosnbHas cucrema
KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bekropa. lIpocredmme 3agaun B
KOOpJIMHATax. YTOJ Mexay BekTopamH. CKaasipHOE NPOU3BENECHHE BEKTOPOB.
Boluucienue yrioB Mexay NPSMBIMU U IIOCKOCTIMU. KOOpIHHATHO-BEKTOPHBIM
METO/]I IIPU PEILICHNU T€OMETPUUYECKUX 3a/1ay.



INJIAHUPYEMBIEPE3YJIbTATBI
JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEPE3YIbTaTHIOCBOCHUAIPOrPAMMBIy4€OHOTOTIPEAMETA
«MareMaThka»XxapaKTepU3yrTCS:

I'pa:xknanckoeBocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YUAOIIErocs KaKk aKTHBHOTO
M OTBETCTBEHHOTO 4YJI€HAa POCCHICKOrO0 OOIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIH,
nporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIIUSIMY 1 Ha3HAYCHUEM.

IlaTpuoTnyeckoeBOCIUTAHUE:

c(hOpMUPOBAHHOCTHIOPOCCUNCKOUTPAXKIaHCKOUUICHTUYHOCTH, YBOXKCHU K
MPOILJIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUICKON MaTEMaTHUYECKOM IIKOJIbI,
K MCIOJIb30BAHUIO ATUX JOCTHKEHUW B JIPYTMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTOBOCIIUTAHMSA

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUI HAyKH U JIEATEIIbHOCTHIO
Y4€HOTr0; OCO3HAHUEM JIMYHOrO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYAyIIEroO.

JCTETHYECKOCBOCIIMTAHME:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYAs ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEHN,00hEKTOB,3a/1a4,pEIICHUN, PACCYKICHU N ; BOCTIPUUMYNBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA.

Du3nvecKoeBOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 370pOBOTO U 6€30macHOro 00pasa *KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOEC NMHUTAHHUE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U
OT/IbIXa,peTysipHaAsIPU3NUECKAIAKTUBHOCTH ); (PU3UUECKOTOCOBEPIIICHCTBOBAHUS,
IIPU 3aHIATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM ESATEILHOCTHIO.

TpynosoeBocniuranue:

TOTOBHOCTBIO K TPYydy, OCO3HAHHWEM IIEHHOCTU TPYAOTIOOHS; MHTEPECOM K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKMU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIOMCIIOCOOHOCTHIOKMATEMATHUYECKOMYOOPa30BaHUION



caM0O0Opa30BaHUIO HAa TPOTSHKEHUU BCEHW >KMU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHIECKOEBOCITUTAHME:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYyIbTYphl, TOHHMAaHUEM BIIASHUS
COILMATTbHO-9KOHOMHUYECKUX TPOIIECCOB Ha COCTOSHUE MPHUPOTHON U COIMAIBLHON
Cpelpl, OCO3HAHHUEM TJIOOANBFHOTO  XapakTepa JKOJOTHYECKHX MpoOljeM;
OpHCHTallUe Ha TPUMEHEHUE MAaTEeMaTHYECKUX 3HAHWUW JUIA PEIICHHs 3a7ad B
00JIaCTHOKPYKAIOIEHCPE bl INTAHUPOBAHHUSITIOCTYTKOBHOIIEHKU X BO3MOKHBIX
TIOCTICICTBHIA JUISI OKPYXKAIOIICH CPEJIbI.

LleHHOCTMHAYYHOT OTIO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUS HAYKM U  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTEeMaTHYeCKOH HAyKH Kak cQepbl YeIOBEUYECKOW IesTeNbHOCTH, JTaloB €€
pPa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHs I[UBUIM3AIMU; OBJAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KyJIbTYpOM KakK CpEICTBOM IO3HAaHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISAITH MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JAEATEIHbHOCTD
WHIWBUTyAJIBHO U B TPYIIIIE.

METANPEIJMETHBIEPE3YJIbTATbBI
MeTtanpenMeTHbIePE3YIbTaThIOCBOCHUSTIPOTrPAMMBIYdYeOHOTOTIpEIMETA
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCliCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU

0elicCmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvnvie = noznasamenvmvie  Oelicmeus, — 00eCHeHUBAIOM
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowmuxcs (oceoenue
Memo0o08  NO3HAHUA — OKPYHCAIOWe20  Mupa,  NpPUMEHeHUue  J02UYECKUX,
ucciedo8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBblesiornyeckue1eicTBus:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECCTBCHHBIE MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUW MEXKIY TMOHATUAMH; (HOPMYIUPOBATH
OTIpENCNCHUS]  TOHATWW; YCTaHABIMBATh CYIICCTBEHHBIM  TPH3HAK
KJ1accu(PUKalMy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymupoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3W U
npoTuBOpeurs B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSX;
npeaiaraTbKpUTEPUHUIISBBISBICHUSI3aKOHOMEPHOCTEUUTIPOTHBOPEUUH;



e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPXKICHUH (TPSMBIE U OT NMMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BbIOMpaTh cmoco0 pemieHusi yuyeOHOW 3amaun (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3zoBnienccienoBarejabcKueeiCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPodIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e IIPOBOAUTH CaMOCTOSITEJIHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
O0BEKTa, SIBICHUSA, TMPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIMPOBATH OOOOIIEHNS U BBIBOABI IO pe3yibTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLEHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

e TPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TaKKe BBIIBUTATH
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

PaGoracundopmanmeii:

e  BBIABJISTHACPUITUTHIMHPOPMAIIUN, TAHHBIX, HEOOXOTUMBIX IJIIOTBETAHA
BOMIPOC | JUTsI pEIICHUS 3a/1a4H,

e BBIOMpaTh HWH(POPMAIIMIO W3  HUCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMALIUIO, IPEICTABIATh €€ B PA3IMUHBIX (opMax,
WUTIOCTPUPOBATH TpaUueCcKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu 1o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvuvie  KOMMYyHUKamugHble  Oelicmeusi,  00ecneuusaom

copMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

OO0menmue:

e BOCHPUHUMATHU(OPMYIUPOBATHCYKICHUIBCOOTBETCTBUUCYCIOBUSIMU
UIEISIMHOOIIIEHUS; ICHO, TOYHO,TPAaMOTHOBBIPAXKAThCBOIOTOUKY3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

BXOJIe¢ OOCYXXIEHHUS 3a7aBaThbBOMPOCHIIIOCYIIECTBYOOCYKIAEMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOMCK
pelIeHus; COMOCTaBIATh CBOM CYXACHHS C CYXACHUSAMH APYTHX
YYaCTHUKOB JHMayora, OOHapy»XUBaTh pa3liduyue W CXOJICTBO IMO3UIIMIA; B
KOpPEKTHOM popme PopMyTHpOBaTH pa3HOTIIACHS, CBOU BO3PAXKECHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pEIICHHs  3aJayd,  OKCIIEPUMEHTA,
U CCJIeI0BAHUS, IPOEKTA;CAMOCTOS TEILHOBBIONPATH(OPMATBBICTYIUICHUST C
y4€TOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

IIOHUMATBUHUCIIOJIB30BATHIIPEUMYILIECTBAKOMAH JHOWHUH IUBU Ty AIbHOU
paboThl MpU peuHIeHUuM YYEeOHBIX 3a/Jay; NPUHUMATh LEJIb COBMECTHOM
NEeSATEIbHOCTH, IUIAHUPOBaTh  OpPraHU3ALMI0  COBMECTHOM  paloThI,
pacnpeneniaTb BHIbI paboT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOACH;
y4acTBOBAaThBIPYIIIOBBIXPOpMaxpaboThI(00Cy kK ACHUS,00MEHMHEHHI,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJIHATH CBOIO 4YacTh pabOThl H
KOOPAMHUPOBATHECBOUICHCTBUACAPYTMIMUYICHAMUKOMAH 1bI;0LICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) YVuusepcanvuviepecynsamuensleoeiicmsusi,0becneuusaom@popmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranu3anus:

COCTaBJISIThIUIAH, A ITOPUTMPELLIEHUA3aJa4u1, BHIOUPATHCIIOCOOPEIIEHHUS €
Y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATbUKOPPEKTUPOBATHBAPUAHTHIPENIEHUNCYYETOMHOBOM
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMU TIO3HABATENBbHOM pediekcuu Kak OCO3HaHUS
COBEPLIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIa/IETHCIIOCOOaMICaMOITPOBEPKU,CAMOKOHTPOJISIIIPOLIECCANpE3yIbTaTa
peleHns MaTeMaTUIEeCKOM 3a/1auu;
NPEABUACTHTPYAHOCTH,KOTOPBIEMOTYTBO3HUKHY THITPUPEILICHUN3AJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBICHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTH)KEHUS PE3YIbTATOB IEATEIIBHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



NPEIMETHBIEPE3YJIbTATDI
10 KITACC

OneprpoBaThIIOHATUAMUI: TOUKA, IPSIMAs], ITIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MPU PEIIECHUU
reOMETPUUYECKUX 3a7a4.

OnepupoBaTh NOHATUIMU: APATIIETBHOCTD U MEPIEHIUKYIISIPHOCTD NPSAMBIX
U IJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIA yTroJl, TPaHU J[BYI'PAHHOIO YIJIA,
peOpo JIBYrpaHHOTO yrjla; JMHEWHBINA Yrojl ABYTPAHHOIO yrija; TpaaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHMK, BBITYKJIbIA M HEBBITYKJIbIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, TPABUIIbHBIN MHOTOI'paHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (MHMpamuaa; mpusMa,
MPSAMOYTOJIBHBIN NapaJliesienunesn, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHHMKHM,  BBIOMpass ~ OCHOBaHUS IS
Kjaccuukauuyd (BBITYKIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, IPABUIIbHBIC
MHOTOTPAHHMKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApaJICIeITUIECbl).

OnepupoBaThIIOHATHAMMU: CEKYIIASIIUIOCKOCTD,CE4EHUEMHOT OTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, UCTIONb3Ysl METOJI CIIE/IOB.

CtpouTh CeY€HUsT MHOTOIPAaHHUKOB METOJOM  CI€AOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pemarp 3aaun Ha HAXOKJEHUE T€OMETPUUYECKUX BEIMUYMH 0 o0pa3LaM WiH
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIMTHYECKHME METOABl IIPU PELICHHUH
CTaHAAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIYMCIECHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM IO IUJIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH O oOpa3uam Wiu
aNropuT™MaM, MPUMEHsSI W3BECTHbIE AHAIIMTUYECKUE METOJbl MNpPU PpPEUICHUH
CTaHAAPTHBIX  MaTEeMaTHYECKUMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TNpPsIMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Bobruncnsate 00bEMBI M MJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMmuaa)CIpUMEHEHUEM(POPMYIT; BBIUUCIATHCOOTHOIEHUSMEXK Y O A ISIMU
MOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU (PUTYPBHI.



W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YepTekKax U
pPHUCYHKaxX.

[TpumeHsaTbreoMeTpuuecKrePaKThISIPEHICHUSICTEPEOMETPUUECKUX3a1aY,
IPEANO0JIaraloIUX HECKOJIBbKOIIAarOBPEILICHUS,ECIINY CIIOBUSIIPUMEHEHUA3AIaHbl B
ABHOH (hopMe.

[IppuMeHATP NpPOCTEHIIHE NPOTPaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKHX 3ajau.

[TpuBoaUTE HpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE HU
’KU3HU, paClIO3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEAJIbHbBIE
CUTyallUM W TPUMEHSATh HM3YYECHHBIC NOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHUYecKu C(HOPMYJIMPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pealbHbIE
CUTyallUM Ha A3bIKE TIE€OMETPUM, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BAaHUEMTI€OMETPUYECKUXITOHATUHUTEOPEM, ATIITaApaTAANTr €O pbL;pelIaTh
MPaKTUYECKHE 33/1a4, CBA3AHHBIE C HAXOKJIEHUEM F€OMETPUYECKUX BETUUHH.

11KJIACC

OnepupoBaTh MNOHATHAMHU: LHUJIMHIAPUYECKAs IOBEPXHOCTh, OOpa3yromIue
WIMHAPUYECKON TOBEPXHOCTHU; HMJIMHP; KOHUYECKAs IOBEPXHOCTh, 00pa3yromiye
KOHMYECKON TOBEPXHOCTH, KOHYC; cpepruyecKasi HOBEPXHOCTb.

Pacno3naBaTpeTenaBpameHus(LUIUHAP,KOHYC,chepauntiap). OObACHITh

CIIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccudunmpoBaTbB3anMHOEPACION0KEHUEC(HEPHIUTIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluncnate  00BEMBI M MJIOIIAAM TOBEPXHOCTEH Tel  BpalleHus,
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OneprpoBaTbIIOHATUSIMI: MHOTOT PAHHUK, BT CAHHBINBC(EPYHONMCaHHBIHI
okoJio chepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAILICHMSL.

Bb4ncasTe COOTHOLIEHUS MEXIY IUIOIMAIASIMHU MOBEPXHOCTEH M 00bEMaMu
MOO0HBIX TE.

N300paxxkarb u3ydaemble (QUIypbl OT PYKHM M C TPUMEHEHHEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhInonHATH(BRIHOCHBIE)TIIOCKHMEUEPTEKUU3PUCYHKOBIPOCTHIXOOBEMHBIX
Guryp: Bua cBepxy, COOKy, CHU3Yy; CTPOUTh CE€UEHMsI Tell BpauleHus. V3Bnekars,
UHTEPIPETUPOBaTh M MpeoOpa3oBbIBATH HH(OPMALMIO O MNPOCTPAHCTBEHHBIX
reOMETpUYECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTHIIOHATHEMBEKTOPBIIPOCTPAHCTBE.



BBIIONHATE  JEHCTBUSA  CJHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCI0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaAAI0T.

[TpumeHsATHIpaBUIIONIApAIIIEIIECTUIIEIA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXAY
BEKTOPaMU,CKAISIPHOEIPOU3BEEHUE BEKTOPOB,KOJUIMHEAPHBIE HWKOMILJIAHAPHBIE
BEKTOPBIL.

HaxoauTts cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIO, YTOJI MEKIY
BEKTOpPAMH, CKAJSIPHOE IIPOU3BENEHUE, PACKIAJbIBATh BEKTOP IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3a/1aBaThIIOCKOCThYPaBHEHUEMB/IEKAPTOBOMCUCTEMEKOOPINHAT.

[TpumeHsTbreoMeTpruuecKrePaKThISIPEHICHUSICTEPEOMETPUUECKUX3a1aY,
MPEANOIAraloMXHECKOIbKOIIArOBPEILIEHU S, €CIINYCIIOBUATIPUMEHEHUA3aJaHbl B
ABHOU opme.

PemaTte mpocredmme reoMeTpUYecKre 3aladyd Ha INPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUMX OTHOIICHUA U
HaXO0K/JIEHUE F€OMETPUUYECKHUX BEJIIMYMH 110 00pa3laM Ui ajaropuTMaM, MPUMEHSS
U3BECTHBIE METO/BI ITPU PELIEHUHU CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHATh  MpOCTEMIIHE MPOTPAMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBoANTH MpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE
CUTyallUM W NPUMEHATh HU3YYECHHBIC IOHATHS B IPOLECCE IOMCKA PEUICHUS
MaTeMaTuyecku Cc(HOPMYJIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE
CUTyallUM Ha SA3bIKE TE€OMETPHUM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BAaHUEMI€OMETPUYECKUXITOHATUHUTEOPEM, ATIapaTaaire0pbl;peniaTh
MPaKTUYECKHE 33/1a4, CBA3AHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BETUUHH.



TEMATHYECKOEIIJNIAHUPOBAHMUE

10 KUIIACC
KoumnuecrBouyacos
Ne HaumeHoBaHuepas3aei0Bu
Koutposbnuble | IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero
padoTsbI padoThbI
1 BBenenues crepeomeTpuio 10
[IpsAMBIEUTIIIOCKOCTH B
2 npoctpancTBe.[lapamienbHOCTh 12 1
MPSIMBIX U IJIOCKOCTEMN
3 [lepneHIuKyAIPHOCTBIPSIMBIXU 12
IJIOCKOCTEN
4 VY IbIMeX IypIMBbIMUN 10 1
IJIOCKOCTSIMU
5 MHororpaHHUKH 11
6 OO6BEMBI MHOTOTPAaHHUKOB 9
7 [ToBTOpEHME: CEUeHHH, 4 1
PACCTOSTHUS U YTJIbI
OBUIEEKOJIMYECTBOYACOBIIO 68 5 0
I[TPOT'PAMME
11KJIACC
KoimnuecTBo4acos
Ne HaunmeHnoBaHuepasae/i0BH
Konrpoabnbie | IIpakTnueckue
n/m TeM NPOrpaMmbl Bcero
padoThI padoThI
TenaBpaieHus 12
OO0BEMBITEN 5 1
3 BeKkTopbIMKOOpAMHATHIB 10 1
MIPOCTPAHCTBE
4 [ToBTOpeHue,06001IeHNE, 7 1
crucTeMaTu3alus 3HaHU
OBHIEEKOJIMYECTBOYACOBIIO 34 3 0
[TPOTPAMME
IMOYPOYHOEIIVTAHUPOBAHHUE
10 KJIACC
KoumnuecrBouyacos
Ne Jara
Temaypoxka Kontpoabnbie | IIpakTHyeckue
n/n Bcero U3YyYCHUS
padoThI padoThI




OCHOBHBIC TOHATHUS
CTEPEOMETPUU:TOUKA,
npsiMasi, IJIO0CKOCTb,
IIPOCTPAHCTBO.
[IpaBwmitan3o0paXkeHUsS
Ha PUCYHKaX:
M300paKeHust
IUIOCKOCTEH,
napajuieIbHbIX
IPSIMBIX (OTPE3KOB),
CepeIMHBIOTPE3KA

Ionsarus:
NepeceKaronmecs
IUIOCKOCTH,
MepPeCeKArOIIHECs
MPSMASUILIOCKOCTD

IlonsTns:
MEPECEKAIOIINECS
IUIOCKOCTH,
MEPECEKAOIINECS
NPAMAasUILIIOCKOCTh

3HAKOMCTBOC
MHOTOTpaHHUKAMH,
M300paKeHne
MHOTI'OrpaHHUKOBHA
pUCYHKAX, Ha
MPOCKIMOHHBIX
gepTekax

HavanbHeie
CBEICHUSIOKyOeunupa
MHJIE,UX PA3BEPTKU U
MOJIEIIH.

Ceuenus
MHOT'OTPaHHUKOB

Hauanbubie
CBEJIEHUSOKYOeUInpa
MUJIE,UX PA3BEPTKH U
MOJIEIIH.

CeucHus
MHOTOT'PaHHUKOB




ITonstHe 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHU:
AKCHUOMBI
CTEPEOMETPUUH
CJICOACTBUAN3HUX

ITonstue 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPCOMETPHH:
AKCHOMBI
CTEPEOMETPUUH
CHEACTBUSIU3HUX

TToustie 00
AKCHUOMATUYECKOM

[IOCTPOEHHUH
CTEPEOMETPUH:
AKCHOMBI
CTepEeOMETPUUU
CJIEJICTBUSU3HUX

10

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHUH
CTepPEOMETPHH:
AKCHOMBI
CTepEeOMETPUUU
CIICOCTBUAN3HUX

11

Bzanmuoe
pacroyioxKeHue
MPSIMBIX B
MPOCTPAHCTBE:
MEePECEKAOIINECH,
rnapajuieIbHeIE U
CKpELIMBAIOIIUECS
MPSIMBIE

12

[TapaynensHOCTh
MIPSAMBIXUILUIOCKOCTEN
B IIPOCTPAHCTBE:
MapajuieIbHbIEIPSIMBbIC
B IIPOCTPAHCTBE;
[apalIeIbHOCTETPEX
IIPSIMBIX




13

[TapamiensHOCTD
MPSAMBIXUILUIOCKOCTEN
B IIPOCTPAHCTBE:
[TapamiensHOCTD
MPSIMOWH TUIOCKOCTH

14

Yriel ¢
COHAIpaBJICHHBIMU
CTOPOHAMH

15

YroaMexynpsMbIMUA
B IIPOCTPAHCTBE

16

YroamexaynpsaMbIMU
B IIPOCTPAHCTBE

17

[TapamiensHOCTD
IUIOCKOCTE:
napajuiesibHbIe
IUIOCKOCTH

18

CBoiicTBa
napajuIeIbHbIX
IUIOCKOCTEH

19

[Ipocteitmme
MIPOCTPAHCTBEHHBIC
(GUTYpBIHATUIOCKOCTH:
TeTpa’ap, Kyo,
napasuieNnenumne

20

ITocTpoenueceueHni

21

IToctpoenneceuenmit

22

KonrtponsHaspaborta
o teMe "[Ipsimble n
IJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTB
MPSIMBIX U
iockocreit"

23

[lepneHIMKYISAPHOCTH
MPSIMOM M TUIOCKOCTH:
MIEPIEHIUKYIISIPHBIE
IIpsIMBIE B
MIPOCTPAHCTBE

24

[Ipsimbie
NapajuieIbHbIE U
MEPIEHIUKYIISIPHBIEK
IUIOCKOCTH




25

[Ipsimble
nmapaJijiICJIbHBIC U
IEPIIEH UK YIAPHBIEK
IJIOCKOCTH

26

IIpu3Hak
NIEPIECHIUKYIISIPHOCTH
IIPSIMOMU IUIOCKOCTH

27

[Tpuznax
MEPIEHIUKYIISIPHOCTH
IPSIMOM U TNIOCKOCTH

28

Teopemaonpsmon
NIEPIECHIUKYIISIPHON
IUIOCKOCTH

29

Teopema o npsamon
NIEPIECHIUKYISIPHON
IUIOCKOCTH

30

Teopemaonpsmoit
MePIIECHAUKYIIPHON
TJIOCKOCTHU

31

Ilepnenqukynsapu
HaKJIOHHBIE!
PacCTOSITHUEOTTOUYKH 10
IJIOCKOCTH,
PacCTOSTHUEOT MPSMOM
J10 IJIOCKOCTH

32

Ilepnenpukynsapu
HAaKJIOHHBIE!
PacCTOSTHUEOTTOUYKH 10
IJIOCKOCTH,
PacCTOSTHUEOT MPSMOM
710 IUIOCKOCTH

33

Ilepnenpukynsapu
HaKJIOHHBIE!
PacCTOSTHUEOTTOUYKH 10
IIJIOCKOCTH,
PacCTOSTHUEOT MPSIMOM
710 TUIOCKOCTH

34

[Iepnenpukymnspu
HaKJIOHHBIE!
PacCTOSTHUEOTTOUYKH 10
IJIOCKOCTH,
PacCTOSTHUEOT MPSIMOM
J10 IJIOCKOCTH




35

Y TaBIBIPOCTPAHCTBE:
YTOJIMEXAYIIPIMONHU
IIJIOCKOCTBIO

36

JIByrpaHHBINYTO,
JIMHEHHBIN yron
JBYTPaHHOTOYTJIa

37

JIByrpaHHBINYTOJI,
JINHENHBIN yron

JBYTpaHHOI OyIJIa

38

[lepnieHIUKYIAPHOCTD
IJIOCKOCTEH: TpHU3HAK
MEePIEHIUKYIISIPHOCTH

JIBYX IJIOCKOCTEMN

39

[lepneH UKYIIPHOCTD
IIJIOCKOCTEM: IPU3HAK

NIEPIEHIUKYISIPHOCTH
JBYX IUIOCKOCTEU

40

[lepnieHIMKYIAPHOCTD
IJIOCKOCTEH: TpHU3HAK
MEePIECHIUKYISIPHOCTH

JIBYX IJIOCKOCTEMN

41

Teopema o Tpéx
MEePIEHIUKYIISIpax

42

Teopema o Tpéx
MEPIEHAUKYIIAPax

43

Teopema o Tpéx
MEPIIEHAUKYIIAPax

44

KonrtponsHaspabora
0 TeMaM

"IleprieH AUKYISIPHOCTD
IPSIMBIX U
mockocTe " n" Y bl
MEXAYIPSIMBIMUI

IUTOCKOCTSIMU"




45

[Tonsitne
MHOI'OTpaHHUKA,
OCHOBHBIE3JIEMEHTHI
MHOI'OTpaHHUKA,
BBIITYKJIbIE U
HEBBIYKJIbIE
MHOTOT'PaHHUKH;
pa3BEpPTKa
MHOTI'OTpaHHUKa

46

IIpu3ma:n-yroapHas
IIpU3Ma; TpaHu u
OCHOBAHMS IIPU3MBI;
psIMassMHAKIOHHAs
IpU3Mbl; OOKOBas U
IIOJIHASTIOBEPXHOCTD
IIPU3MBI

47

[Tapayenenunen,
MPSAMOYTOJIbHBIN
napauiesIenuneuero
CBOMCTBA

48

HI/IpaMI/II[aZH-YTOJ'IBHaH
nupaMuja, rpadiu u
OCHOBAHUCIIMPAMUIbI;

OOKOBasAUITOIHAS
MTOBEPXHOCTH
MTUPAMHU/IBL;
NPaBUJIbHASU
yCeuEHHasApaMuaa

49

IIpaBunbHbIE
MHOTOTPaHHUKH:
MIOHATUEIIPABUIIBHOTO
MHOI'OTPaHHUKA;
[IpaBUJIbHAANIPU3MAN
IIpaBUJIbHAS
MApamMHa;
IpaBUJIbHAA
TpeyrojabHas
nApaMua u
MPaBWIBHBINTETPASIP;
KyO

50

IIpencrasnenueo
IIPABUJIbHBIX
MHOT'OI'pPaHHUKAX:
OKTa’IIp,10AECKAI IPH
HKOCadP.




51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpPHS
OTHOCHUTEIIbHOTOYKH,
IIPSIMOH, TUIOCKOCTH.
DNEeMEHTBICUMMETPUUI
B IUpaMU/Iax,
napaulelenunenax,
IIPaBUJIbHBIX
MHOT'OrpaHHHUKaX

52

Boruucnenue
AJIEMEHTOB
MHOTOTPaHHUKOB:
p&Opa,IuaroHanu,
YIIIBI

53

[Tnomans 60kOBOM
[TOBEPXHOCTU U
ITOJTHOWIIOBEPXHOCTH
MIPSIMOM IIPU3MBI,
IJI0LIa/lb OCHOBaHMM,
TEOpeMaoOOKOBOI

ITOBEPXHOCTHIIPSAMON
IIPU3MBI

54

[Tmomaas00K0BOM
MMOBEPXHOCTH U
MTOBEPXHOCTH
IIPaBUJIBHON

MU PAMHU/IBI, TEOPEMAO
IIoIaau OOKOBOM
MTOBEPXHOCTH
yCEeYEHHONTITMPAMU/IBI

55

KonrtponsHaspaborta
0 TeMe
"MHororpaHHuKH"

56

[TorsATHE0000BEME

57

O6bEM UpaMuIbI

58

O06BEM TUpaMUIbI

59

O6bEM UpaMuIbI

60

O0BEéM TUpaMUIbI

61

O6BEM npU3MBI

62

O6BEM pU3MBI

63

O6BEM pU3MBI

Rk Rr(RrR(R|R|R




64

KontponbHaspabora
o TeMe "O0BEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEHue,
00o01eHne
CUCTeMaTHU3aIus
3Hanuit.Ilocrpoenue
CEYCHUI B
MHOTOTpaHHUKE

66

[ToBTOpEHue,
0000111eHIE
cHUCTeMaTU3aIus
3HaHUH.Berancienne
PacCTOSTHUM: MEXKIY
JBYMSI TOUKaMH, OT
TOYKHUAOMPSIMOI,0T
TOYKHJIOIIOCKOCTH,
MEXKITY
CKPEIIUBAOIIIMMHUCS
MPSIMBIMU

67

Htorosas
KOHTpOJIbHasipaboTa

68

IToBTOpEHME,
00001IeHIE
CHCTEMaTH3alHs
3HaHUM.Breruncienue
YTJIOB: MEXIY
CKpEUIMBAOIIUMUCS
MPSIMBIMU, MEXKTY
MpsIMOM U
ILUIOCKOCTBIO,
JIBYTPaHHBIXYTJIOB,
YIJIOB MEXIY
IUIOCKOCTSIMU

OBHUIEEKOJIMYECTBO
YACOBIIOIIPOITPAMME

68 5

11KJIACC

Ne

n/n

Temaypoka

KoaunuyecTBouacos

Bcero
padoThI

KonTposabHbie

IIpakTHyeckue
padoThI

Jlara
HU3yYeHHUs




Cdepawntmap:mieHtp,
panuyc, Tuamerp;
TUIONIA]Th
MTOBEPXHOCTUCHEPHI

B3aumnoe
pacrionoxxenuechepsl
U TUIOCKOCTH;
KacaTeNbHas
IIJIOCKOCTBhKC(epe;
TI0IIAb chepsl

N3obpaxenuechepsl,
1apa Ha II0CKOCTH.
CeueHnusiapa

Hunuaapudeckas
IIOBEPXHOCTb,
oOpazyroriue
LWIMHIPUYIECKON
ITIOBEPXHOCTH,0Ch
LJIMHAPUYECKON
IIOBEPXHOCTHU

Hunuaap:ocHOBaHUS
1 OoKOBast
MTOBEPXHOCTb,
oOpa3ymolas 1 ochb;
IUIOIAA600KOBONH
ITOJTHOMITIOBEPXHOCTH

N3o6paxkenue
LHWIMH]Ipa Ha
mockocTu.Pa3séprka
nuivHapa. Ceuenus
UMJIMHApA
(TIIOCKOCTHIO,
MapayieIbHON UIn
MIEPIEHIUKYISIPHON
OCHIIWIIMHPA)

Konnueckas
MMOBEPXHOCTb,
oOpa3yrorniue
KOHHUYECKOM
MOBEPXHOCTU,0ChHU
BEPUIMHAKOHUYECKOU
MOBEPXHOCTH




Konyc:ocHoBanuen
BEpILUHA,
oOpasyromas u oCh;
TI0MIaI600KOBOMH
IIOJIHOMIIOBEPXHOCTH

VY CceyEHHBIMKOHYC:
oOpasyromue u
BBICOTA;0CHOBaHUSU
OOKOBasANOBEPXHOCTD

10

N3006pakeHneKoHyca
Ha MJIOCKOCTH.
PazpépTkakonyca.
Ceuenus koHyca
(TUTOCKOCTEHIO,
napajuieIbHON
OCHOBAHUIO, !
TUIOCKOCTHIO,
npoxoadiieiuepes
BEpLLIUHY)

11

KoMmOunanusiren
BpAIICHUS U
MHOTOI'PaHHHKOB

12

MHOrorpaHHukx,
OIHMCaHHBINOKOJIO
cdepsl; chepa,
BIHMCAaHHAas B
MHOT'OTPaHHUKUJIUB
TE€JI0 BPALICHUS

13

ITousatrneob00BEME.
OCHOBHEBIECBOWCTBA
00BEMOBTEN

14

O6bBEéMUMINHIIPA,
KOHYyca

15

O0BeM mapa u
momaaschepo

16

ITomoOusIeTEIAB
MIPOCTPAHCTBE.
CoOOTHOLIEHUAMEXK Y
IO/ ISIMH
MIOBEPXHOCTEN,
00BEMaMHITOTOOHBIX
Ten




17

KontponbHaspabora
mo TemaM "Tema
BpallleHus'"'u
"O0beMbITEN"

18

BekropHamiockocTu
U B IPOCTPAHCTBE

19

Cnoxxenuen
BBIYMTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPA
Ha 4UCIIO

21

PaznoxenueBekropa
o TpEM
HEKOMIUTAHAPHBIM
BekTopam.[IpaBuiio
napajuiesnenumnesia

22

Pemenue 3amay,
CBS3aHHBIX C
HpI/IMeHeHI/IGMHpaBI/IJI

JIEVUCTBUIC
BEKTOpaMH

23

Koopaunarhno-
BEKTOPHBIHMETOT
MIPU PEIICHUH
TEOMETPHUUECKHUX
3a7a4

24

IIpssmoyromnpHas
CUCTEMAaKOOPINHATB
IIPOCTPAHCTBE.
KoopaunarsiBekTopa.
[Ipocreiimme3anauns
KOOpAUHATaxX

25

Yron mexny
BEKTOpaMH.
CkanspHoe
MIPOU3BEICHUE
BEKTOPOB

26

Beruucnenueyrios
MEXIYTIPSIMBIMUAA
IIJIOCKOCTSIMU




27

KontponbHaspabora
no teme "BekTopel u
KOOpJIUHATHI B
npoctpaHcTae”

28

[ToBTOpEHwUe,
00001IeHNE 1
cucTeMaTu3anus
3HaHU.OCHOBHBIE
¢burypsl, GpakTsl,
TEeOpeMBIKypca
TUTAHUMETPUU

29

[ToBTOpEHue,
0000111eHUE U
CHCTEMaTH3aIUs
3HaHu.OCHOBHBIE
¢burypsl, GaxThl,
TEOpEeMBIKypca
TUTAHUMETPUHU

30

IToBTOpEHME,
0000111eHUE U
CHCTEMAaTU3alHs
3HaHuM.3agaun

ITaHUMETPUH U
MCTOABIUXPCIICHU A

31

[loBTOpEHME,
000011IecHNE U
CHCTeMaTU3aIs
3HaHW#. 3amaun
MJITAHUMETPUH U
METOABIUXPEIICHUS

32

[loBTOpEHME,
00o011eHue 1
CHCTeMaTH3alus
3HaHUi1.OCHOBHBbIE
¢burypsl, GaxTsl,
TEOpEeMBIKypca
CTEpPEOMETPUH

33

HUrorosasa
KOHTpOJbHasipaboTa

34

IloBTOpEHwUE,
000011IeHNE U
CHCTEMAaTH3aIIHs
3HaHUH




OBIIEEKOJIMYECTBO
YACOBIIOIIPOIPAMME

34




