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HOACHUTEJJIBHAA3ZAIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS Jis
obyuaromuxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIApTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWW, TMPEABABIIEMBIX K
MaTEMaTUYECKOMY O0Opa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieurBaeT OBIAJCHUE KIIOUYEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONITUMU  OCHOBY IS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHSA
JUYHOCTU 00YYaIOIINXCS.

HEJMU3YUYEHUAYYEBHOI'OKYPCA

BaxxHoctp ydeOHOro Kypca TEOMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX U
OPEIMETHBIX PE3YyJIbTAaTOB OOYYEHHUS T'€OMETPUM B HAIPABICHUU JIUYHOCTHOI'O
pa3BUTHs OOy4aromuxcs, (GOpMHpPOBaHUA (YHKIMOHAJIBHON MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YUEHHUS APYTUX yUEOHBIX AUCUUILIINH. PazButue y oOy4aronmxcs
MPABWIBHBIX TMPEICTaBICHUA O CYIIHOCTH U TPOUCXOXKICHUU TEOMETPUUECKUX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUICAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYeCKON HayKoll SBJIIEHMH M TMPOLECCOB PEAIbHOIO MHUPA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yyalMxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BbIX MPEAMETOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIHMIUTAH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMHUpPYEMOE NpPU H3YYEHHH OO0YYaroIMMHUCS
HOHATUHHBIXOCHOBI€OMETPUUHUIIOCTPOCHUHUIICTIOYKUIOTMUECKUXYTBEPKICHUNH B
XOJIe peIIeHUs TeOMETPUUECKHUX 3aJady, YMEHHE BBIABUTaTh U OMpPOBEPrarh
THIOTE3bl HETOCPEICTBEHHO HWCIMOJB3YIOTCA MPH PEIICHUH 3a]ad €CTeCTBEHHO-
HAY4YHOTO IMKJIA, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00NAcCTIX AESATeNbHOCTH 4denoBeka. OpueHTalMsl 4YeJoBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaJbHOrO ObITHS, (opma
OTPaXEHUS OKPYXKAIOUIETO MHUPA, YCIOBHE YCIEIIHOTO MO3HAHHS W aKTHBHOTO
npeoOpa3oBaHus  JeiicTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
o0pa3zaMuO0BETUHAETPA3HBIEBU 1LY Y€OHOMUTPY T0BOUIEATEHHOCTH,



ABJISIETCSI OAHUM U3 MPOPECCHOHAIBHO BAXKHBIX KA4yeCTB, MOITOMY aKTyaJlbHa
3ajaya (OpMHUPOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOr0 MBIIUIEHHS — CYHIECTBEHHOI'O KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHYECKOU JEATEIBHOCTH [0 MHOTUM HaIIPaBJICHUSIM.

Llens ocBoeHusi mporpamMmbl yueOHOro kKypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHus — 001IeoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyuJaronuxcs yepe3 ooecrneueHre BO3MOXKHOCTH PUOOPETEHUSI MUCITIOJIb30BAHUS
CUCTEMaTUYECKUX TE€OMETPUYECKUX 3HAHMM M  JCUCTBUH, cHeuu(pUIHBIX
r€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO  MPOAOKEHUS  00pa3oBaHUs IO
CIEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHHU.

[IporpammMa no reoMeTpuu Ha 0a30BOM YpOBHE IMpeJHA3HAuYEHA s
00y4aroluXcsl CPEAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHUIM
Ha YPOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3oMm, oOydaromiygecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIIME MAaTEMATUYECKHE YMEHHUSI, CBA3aHHBIECO
cnenupUKoil TeOMETpUM U HEOOXOAUMBIE ISl dKU3HU B COBPEMEHHOM OOULIECTBE.
Kpowme 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yUYUTh T€OMETPUIO OoJiee TIy0oKo, eCiu
B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHX 3HAHUAX B
po¢heCCUOHATIBHON JIEITEIIbHOCTH.

JlocTkeHrEe 1Eeau OCBOEHHS MPOrpaMMbl OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIINX3a1a4. I [ppopuTeTHRIMI3a1a4aMHUOCBOCHUSIKYpCa
«I"eomeTpun»HabazoBoMypoBHeB 1 0—1 1 kaccaxsiBIsIFOTCS:

e (opMHpOBaHHE NPEJICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHHE NPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPaLICHUSIKAK
O BAXHEWIIMX MATEMATHYECKUX MOJEIISX, MO3BOJIAIOUIMX ONUCHIBATH U
U3ydaTh pa3HbI€ SABJICHUS OKPY>KAIOIIETO MUPAa;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaICHHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 33a/a4 Ha MOCTPOCHMsI Ha M300pameHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATUSMU O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  ANTOPUTMAMU  pELIEHUS  OCHOBHBIX  THUIOB  3a/ad;
dbopMHpOBaHHE  yYMEHHUS MPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIE
paccyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3aj1ad C
IIPaKTUYECKUM COAEPIKaHUEM;

e pa3BUTUE  UHTEIUIGKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOyyarolmuxcs, IO3HABAaTEIbHOM  AKTUBHOCTH,  MCCJIEI0BATEIbCKUX
YMEHHM, KpUTUUHOCTH MBIILICHUS;



e (opmupoBaHue QPyHKIIMOHAIBHONW TPAMOTHOCTH, PEJIEBAHTHOUT€OMETPHUH
YMEHUE PacCIlO3HABATh MPOSIBICHUS T€OMETPUUECKUXITOHATUIH, 0OBEKTOB U
3aKOHOMEPHOCTEN B peaJbHBbIX U3HEHHBIX CUTYyalUsX U MPU U3YUCHUHU
OpPYruX  Y4eOHBIX  NPEIMETOB, MPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIHPOBATh UX HA SI3bIKE TEOMETPUU U CO3/aBaTh
F€OMETPUYECKUE MOJEIHN, IPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapar Uil peleHus MIPaKTUKO-OPHUEHTHPOBAHHBIX 3aj1ad4,
WHTEPHPETUPOBATH U OLICHUBATH MOJYyUYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYPC
CTEPEOMETPUU B HAYAJIE €TO U3YyUYCHUS 3a/1a4, PEIIAEMbIX HA YPOBHEHHTYUTUBHOIO
MO3HAHUA, U OMNpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMHU, UYTO
CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NMPOTEKAHUE NHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AAJIbHEUILIEMY
U3YYEHHUIO IIpEAMETA.

[Ipennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TCOPETUUYECKUE 3HAHMS MMEIOT B CBOEU OCHOBE UYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
ydJammxcsi B Kypce CTEPEOMETPUM NPOBOJIUTCS 3a CYET pEIICHWS 3aaad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEpUPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3za MPOBOAMTCS C ONOpPOM Ha
HaIJSIIHOCTh, a ONEpUpPOBAaHUE O00pa3oM — B YCJIOBUSIX OTBJIEYECHHS OT
HAarJIsJHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOJHOTO COJIEP/KAHMUS.

OcnHoBHbIecoqiepkartenbHbliennHIKypca«l eomerpun»B10—11knaccax:

«MHororpasHUKN»,«1 [pAMBIEUTITIOCKOCTUBIIPOCTPAHCTBEN, « T €1aBpallieHus»,
«BEeKTOpBI U KOOPAUHATHI B MMPOCTPAHCTBE». POPMUPOBAHUE JTIOTUYECKUX YMEHUN
pacrpenensercss HE TOJbKO MO COJAEpKAaTEIbHbIM JIMHUSAM, HO W MO ToAam
00y4eHHUs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHus.

Copepxanre 00pa3oBaHUs, COOTBETCTBYIOLEE NPEIMETHBIM pe3yJbTaTaMm
OCBOGHMSI pabouell mporpaMMbl, paclpeies€éHHbIM [0 TrojaM o0y4YeHus,
CTPYKTYPUPOBAHO TakKuUM 00pa3oM, 4YTOObl OBJQJCHHE TI€OMETPUUYECKUMU
MOHATHUSIMU U HABBIKAMH OCYILECTBIISUIOCH MOCIIEIOBATENBHO U MOCTYNIATENBHO, C
cOOJII0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUN OO0ydaroluXcs, paciupss U
yrayOnsisi e€, o0pasysi IpOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTOYYEBHOI'OKYPCABYYEBHOMIIVIAHE

Ha uzyuenne reomerpun orBoautcs 2 yaca B HeAemro B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COILEP KAHUEYYEBHOI'OKYPCA 10
KJIACC

IpsAMBIENTIIIOCKOCTUBNIPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ CTepeoMeTpud. Touka, TmpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 aKCMOMATMYECKOM IOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue TMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUeEcs,
napajuielibHble W CKpelMBaronecs mnpsMbie. [lapamnenbHOCTh MNpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MApaUIENbHBIE TMpPsAMbIE B MPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJd MEXIy NpsIMbBIMA B IPOCTPAHCTRBE.
[TapamnenbHOCTB TTIOCKOCTEN: napayieIbHbIC IIJIOCKOCTH; CBOICTBA
napajyieNibHbIX — TulockocTel. [lpocreifiive mpocTpaHCTBeHHbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuiejenumnei; ToCTPOCHUE CEUCHUN.

[lepnieHAUKYISIPHOCTH MPSMOM U TJIOCKOCTU: MEPIEHAUKYISIPHBIE TIPSIMbIE B
MPOCTPAHCTBE, MpPsIMble NapaUiebHbIE W NEPHEHAUKYISPHbIE K IIJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA MPSIMOM W TUIOCKOCTH, TeopemMa O MpSIMOM
NEPNEHIUKYJIAPHON IIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJd MEXIy NpSIMOW H
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEWHBIA yrojd JABYTPAHHOTO  yrIJa.
[leprieHaUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO TJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM JI0 TIOCKOCTH, TPOEKIUsI (PUTYpBhI HA TUIOCKOCTh. [ leprieHIuKyISpHOCTh
IJIOCKOCTEM: NMPU3HAK IMEPHEHAMKYISIPHOCTU JIBYX ILUIOCKOCTEW. Teopema o TpéEx
NEepPHEHIUKYJIIpaX.

MHOrorpaHHuKu

[ToHsTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yromabHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJTHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunesn, MPSIMOYTOJIbHBIN
napasuiesnienunes; U ero cpoiictBa. [lupammma: N-yrojibHasi mupamMujia, TpaHUd U
OCHOBAaHHUE MHUPAMUJILI;00KO0BAs HMIIOJHAS TMOBEPXHOCTHIIUPAMUIBI;IPABUIIBLHAS U
yceu€HHasi mnupamMuga. OJIEMEHTbl MNpu3Mbl W nupamuisl. [IpaBuibHbIE
MHOTOTPAaHHHMKU: TOHSITUE MPAaBUWIBHOIO MHOTOIpAaHHUKA; MpaBUJIbHAS MpHU3Ma U
npaBWJbHAs TIMpaMujia;, MpaBUIbHAs TPEYroJibHas MHpaMuAa U TPABUIbHBIN
Terpa’ap; KyO. IlpencraBieHue O MNPaBWIBHBIX MHOTOIPAHHUKAX: OKTadIp,
noaeka’p u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B THpaMHJaX, MNapajviesienuneaax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 51€eMEHTOB MHOTOTPaHHUKOB: pEOpa, OuaroHaiv, YIJIbL
[Inomans OOKOBOW IMOBEPXHOCTH W IOJHOM NOBEPXHOCTH MNPSIMOW IPHU3MBI,
IIOIIalb OCHOBaHUM, TeopeMa O OOKOBOH MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomaas 60KOBOM MOBEPXHOCTU U TOBEPXHOCTH MPaBUIILHOW MUPAMUIbI, TEOPEMA
0 IIom@aan yceuéHHouW mnupamuiabl. [lorstue 00 00BEMe. OOBEM mNHpPaMUIIBI,
IIPU3MBI.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHONIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEll.

11 KJIACC

TenaBpaienus

Hunuaapryeckas MTOBEPXHOCTB, oOpasyrolue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, O0Opa3zyromias W OCh; IUIONIAJb OOKOBOW U TMOJHOMN
MMOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM moBepXHOCTU. KOHyC: OCHOBaHUE U BEpIlMHA, 00pa3yroIasi
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3ylolle U BbICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAAb MMOBEPXHOCTU CREPHI.
B3anmHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
JI01a1b ChEephl.

N3o0pakeHue Tea BpallleHUsl Ha MJIOCKOCTU. Pa3BEpTKa LUIMH/paA U KOHYCA.

KomOuHanuurenBpaeHusIMMHOTOTpaHHUKOB. MHOTOTpaHHUK,

OMHCaHHBIA OKOJIO cdephl; cdepa, BIKUCAHHAS B MHOTOTPAHHUK, WJIH TeEJO
BpalICHUsI.

[Toustue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOBTEN. TeopeMa 006 00bEME
MPSIMOYTOJILHOTO TMapajieenunena u cieactsuss w3 He€. OO0BEM IMIMHIpA,
koHyca. O0BEM 1apa 1 miIomaasb chepsl.

[TogoOubie Tenma B mnpocTpancTBe. COOTHOIIGHHUS MEXAY IUIOMIAISMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuenus wmwiMHApa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuleIbHO€ OCHOBAHHUIO U TPOXOIIee 4Yepe3 BEPIIMHY), CCUCHUs
mapa.

BeKkTOpBIMKOOPAUHATHIBIIPOCTPAHCTBE

Bektop Ha mmockoctu u BrpocTpaHcTBe. ClokKeHUEe U BHIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha 4yucio. Pa3nokeHue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBwiio mapamnenenunena. Pemrenue 3amad, CBS3aHHBIX €
[IPUMEHCHUEMITPABWIIICUCTBUIICBEKTOpaMU. ] [psiMoyronpHascucrema



KoopauHat B npocrpaHcTBe. Koopamuatel Bekropa. IIpocreimme 3amaum B
KOOpJIMHATax. YTOJ Mexay BekTopaMu. CKaasipHOE NPOU3BENECHHE BEKTOPOB.
Boeluucnenue yrioB MEXAy MPSMBIMU U IIOCKOCTSMU. KOOpIMHATHO-BEKTOPHBIM
METO/1 IIPY PELICHUH T€OMETPUUYECKUX 3a1aY.



IINTAHUPYEMBIEPE3YJ/IbTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIEPE3yIbTaTEIOCBOCHHUSIPOTPAMMBIYI€OHOTOTIPEAMETA
«MareMaThka»XxapaKTepU3yrTCs:
I'paxxnanckoeBocnIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUaIOMIEroCs] Kak aKTHBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIECTBA, TMPEACTABICHHEM O
MaTeMaTUYECKNX OCHOBaX (YYHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBIICHHM,
NpoNEeAYyp TpaXJaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoeBOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIOPOCCUNCKOUTPAKIAHCKOUUIEHTUYHOCTH, YBAXKEHHUSK
POLUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKU, IICHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTUYeCKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyrUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOTOBOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OJTUYECKOTO  IOBENCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTIKCHHUM HAYKU U JIEATeIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

ICTETHYECKOEBOCITUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pEIICHU, pacCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUUECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoeBOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TIPUMEHATH MaTeMaTU4YeCKUE 3HaHUS B
HMHTEpecax 30pOBOro U 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXa, peryJspHas busnueckas aAKTUBHOCTD); bu3ngecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CTIOPTHBHO-03/I0POBUTEIHHOM
JeSITeTTHHOCTBIO.

TpynosoeBocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; WHTEPECOM K
pazauuHbiM  chepam  MPOoPEeCCHOHANIBHON  JICATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIIOKEHUSMH, YMEHHEM COBEpPINaTh OCO3HAHHBIH BHIOOD
OynymennpodecCuuupean30BbIBATHCOOCTBEHHBICKU3HECHHBICTITIAHBL;



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTUYECKON HAITPaBICHHOCTH.

IKOJOrHIE€CKOEeBOCIIUTAHNE:

c(hOPMHPOBAHHOCTHIO HKOJOTHYCCKON KYJIbTYpbl, IMOHUMAHHEM BIIHSHHS
COIMAIBHO-PKOHOMHYECKUX IIPOIIECCOB Ha COCTOSIHHE IPHUPOJTHONW M COIMAIBHOMN
Cpelnbl, OCO3HAaHHWEM TJIOOAIBHOTO XapaKTepa SKOJIOTHYCCKUX  IMpoOieM;
OpHEHTalliell Ha TPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM JJIS pelieHus 3aaad B
0o0JlacT  OKpYyKaloIel Cpeapl, IUIAaHUPOBAHMSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOYKHBIX MTOCJICICTBHH JUISI OKPYKAIOIMIEH CPE/Ibl.

I[leHHOCTHHAYYHOTOMO3HAHMS :

c(hOPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM M  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHHUEM
MaTeMaTHYeCKOM HayKH KakK cdepbl 4YeloBEUeCKOW IeATeIbHOCTH, 3TaroB €€
Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUIN3AINH, OBJAJICHUEM S3BIKOM
MaTeMaTHUKH W MaTeMaTHYeCKOW KyJIbTypOdW KaK CpEJICTBOM ITO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHHOCTD
WHJIMBHUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIEPE3YJIBTATbBI

MeTanpeaMeTHBIEPE3yIbTaTBIOCBOCHUSATIPOTrPAMMBIy4eOHOT OTIpe IMETa
«MaremaTuka» XapaKTEPHU3YOTCS OBJIaJICHUEM YHUBEPCaTbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznaseamenwvuvie  Oelicmeus, — obecneuusaom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 00VHaAOWUXCcs (0c8oeHUe
Memoo08  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NPUMEHeHUue  102U4ecKux,
UCCIe008ameNbCKuX onepayutli, ymeHut pabomams ¢ ungopmayueti).

ba3zoBbleiornyeckue1eicTBus:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEeMAaTHYCCKUX
OOBCKTOB, TMOHATHH, OTHOIICHHH MEXAY HOHATHIMH, (POPMYIUPOBATH
ONpE/CICHUS  TMOHATHH, YCTaHABIMBATh CYIICCTBCHHBIH  IPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH W  MPeoOpa3OBbIBATh  CYKJICHUS:
YTBEPIUTCIIbHbIC W OTPULIATENIbHBIC, CAMHUYHBbIC, YaCTHBICE M OOIIHE;
YCIIOBHBIC,

e BBIABIATH  MaTeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
POTUBOpEUYMIB(AKTAX,TAHHBIX,HAOTIOICHUSXUY TBEPIKICHHIX



npeajiaraTb KpUTEPUU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEW UIPOTUBOPEUHIA;

e JieJaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTehCTBA MaTeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBECHHBIE
CYXKIEHUS 1 BBIBOBI

e BBIOMpaTh cHoco0® pemieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BBIOMpaTh HauboJee NOAXOASIUNA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Bba3oBbienccienoBarebcKkue1eHCTBHA:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, MpodiIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (QopMupoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHWPOBAaHHBIN AKCIICPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTO
O0OBEKTa, SBJCHHS, TIPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCICAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Paboracundopmanmeii:

e BBIABISTH ACHUIINTH HH(OPMAITUH, JAaHHBIX, HEOOXOAMMBIX ISl OTBETaHA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

e BbIOMpaTh HWH(OpPMAIMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPECTABIATh €€ B PA3IMYHBIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvle  KOMMYHUKAmMueHvle  Oelicmeus,  0becneuusaom

cPopMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0wmenue:



BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJICHHSI B COOTBETCTBUU CYCIOBUSIMU
U UeIsIMU OOLIEHUs; SCHO, TOYHO, IPAMOTHO BBIPAXKATh CBOKO TOYKY
3pEeHHs] B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOAY
pelieHus 3aJa4l, KOMMEHTHPOBATh MTOJYYEHHBIN pe3yibTarT;

BX0JI€ 0OCYXICHUS 3aJ]aBaThbBONPOCHI MO CYHIECTBYOOCYKIa€MOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC Ha TTOMCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO MO3HIIUN; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHUS,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHuyecTBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBU Ty AIbBHOMPaOOTHINpUpEIICHUNYYeOHbIX3a/1a4 ; IPUHUMATHIIEITh
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0O COBMECTHOM
paboThL,pacpeAenaTEBUIBIPAOOT,I0TOBAPUBATHCS,00CYKAATHIIPOIIECC |
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;
y4acTBOBATHBIPYNIIOBBIX(POpMaxpadoThI(00CykKIeHHS,00MEHMHEHUIA,
«MO3TOBBIE WITYPMbD» U WHBIC); BBINOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYrUMU YIEHaMH KOMAaH/]IbI;
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvuvie  pezynamuenvle Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCHAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranm3anus:

COCTaBJISIThIUIAH, A ITOPUTMPELLIEHUA3aJa41, BHIOUPATHCIIOCOOPEIIEHHUS €
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEM,
apryMeHTUPOBATBUKOPPEKTUPOBATHBAPUAHTHIPEIIEHUHCYYETOMHOBOM
UH(pOpMALIUH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHM  TO3HABATEIbHOM pedJIeKCUM KaKk OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIMTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB,;
BIIQJICTh CIOCOOaMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS IIpoliecca M
pe3yJibTaTa peLICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBHE pe3yjbTaTa LEJIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB IEATEIBHOCTH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IHPEJMETHBIEPE3YJ/IbTATDBI
10 KITACC

OneprpoBaTHIOHATHIMHI: TOYKA, IPSIMAs], TTOCKOCTb.

[IpMeHSITh aKCMOMBI CTEPEOMETPUU U CIEIACTBUS W3 HUX NPU PEIICHUU
reOMETPUUYECKUX 3a/a4.

OmnepupoBaTh NOHATUSAMU: NMAPAIEITBHOCTh U MEPHEHIUKYISIPHOCTD TMPSIMBIX
Y TTIOCKOCTEH.

KnaccudumupoBaTe B3aUMHOE pACIONIOKEHHE NPAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTOJI, TPAaHU JABYTPAHHOTO YTIa,
pedpo JIBYrpaHHOTO yrjla; JMHEWHBIN Yrojl ABYIPAHHOIO YIJa; rpajaycHas Mepa
JIBYTPAHHOI'O YyIJIa.

OnepupoBaTh MOHSITUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, TPABUJIbHBIN MHOTOI'pPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHABI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
MPSAMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KnaccupumupoBate ~ MHOTOTpAaHHUKH,  BbIOMpass ~ OCHOBaHUSA IS
Kiaccupukanuy (BBIMYKJIbIE W HEBBIMYKIIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHUKH; PSMbIE U HAKJIOHHBIE PU3MBI, apaljIeICUIe/bl).

OneprpoBaThIIOHATHIMU: CEKYILASAIOCKOCTh,CEUEHUEMHOTOT PAHHUKOB.

OOBSICHATH TPUHIIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CJIEOB.

CtpouTh ceueHHS MHOTOTPAaHHUKOB METOJOM  CIIE[OB,  BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXy, COOKY, CHU3Y.

Pematp 3amaun Ha HAXOXKJECHUE TEOMETPUIESCKUX BEIIUMYUH MO0 00pas3iam WiH
QITOpUTMaM, TPUMEHSS HW3BECTHHIE AaHATUTUYECKHE METOAbl MpPH PEIICHUU
CTaHIAPTHBIX MATEMaTUYCCKUX 3a/1ay Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.

Pematp 3amaun Ha HAXOXKJIEHUE TEOMETPUIECKUX BEJIMUMH MO oOpas3iam Win
QITOpUTMaM, TPUMEHSS W3BECTHHIE AHATUTHUYECKHE METOAbl TPU PEIIeHUN
CTAaHIApPTHBIX MAaTeMaTHYEeCKMX 3aJad Ha  BBIYUCIECHUE YIJIOB  MEXAY
CKPEIMBAIOIIMMHUCA TPSIMBIMU, MEXIy TMPAMONM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Bbruncnare 0o0bEMBI M IIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) ¢ TOpUMEHEHHEM (QOpMyJ; BBIYUCISATH COOTHOLICHHUS MEXKIY
TUIOUIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MOHATUAMHU: CHUMMETPHs B TPOCTPAHCTBE; IEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(DOpPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEJICTaBICHHYIO Ha YEPTEXKax U
pPHUCYHKaX.

[IpumensaTh TeomeTpuyeckue (aKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPENOoIaraonuX HECKOJIbKO IIaroB PEIIeHUs, €CIM YCIOBHS MIPUMEHEHUS
3aJlaHbl B ABHOU (opMe.

[IpumeHsTh  mpoCTEHIIME MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEILICHUU CTEPEOMETPUUECKUX 3ajau.

[IpuBoauTE NpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
KU3HU, paCIIO3HABATH MPOSIBICHNE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATH pEallbHBIC
CUTyallud W NPUMEHATh H3yUYEHHBIE NOHATHUA B MPOIECCE IOUCKA pPEIICHUs
MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh PpPEAJbHBIC
CUTyalldd Ha s3BIKE TEOMETPUHU, UCCIEA0BaTh TOCTPOSCHHBIE MOJCIU C
MCIIOJIb30BaHNEMT €OMETPUUECKUXTIOHATUHUTEOPEM, allIapaTaanreOpbl;pemaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM IT'€OMETPUIECKIX BEITHUMH.

11 KITACC

OnepupoBarth MOHATUSAMHU: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
UUJIUHAPUYECKOW  TMOBEPXHOCTH;  LWIMHADP,  KOHUYECKAass  IOBEPXHOCTD,
o0Opa3yrolmue KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEpXHOCTb.

Pacnio3naBaTbTenaBpameHus(HUIuHApP,KOHyC,chepauntiap). OObICHITH

CIIOCOOBI MOTYYEHUS TEN BPALLCHUS.

KnaccudunmpoBaThB3auMHOEPACTION0KEHUEC(DEPHIUTIIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBOM CIIOM, OCHOBAHUE IIAPOBOT0O CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IIJIOMIAAM  TOBEPXHOCTEH  Tel  BpalieHus,
r€OMETPUYECKUX TeJl C IPUMEHEeHHEM (HOpPMYIIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIMN B chepy u
OMHUCaHHBIA OKOJO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIlCHUsI.

BbIuucnaTs COOTHOIIEHUSI MEXIY TUIOIIASAMH MOBEPXHOCTEH U 0OBEMaMU
IIOJOOHBIX TEI.



N300paxath u3ydyaemble (QUIYpbl OT PYKM U C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATH(BRIHOCHBIE ) NIOCKUEYEPTEKUU3PUCYHKOBIPOCTHIXOObEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILCHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HMH(OpPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTbIIOHITUEMBEKTOPBIIPOCTPAHCTBE.

BpINONMHATE NIEWCTBUSA CJOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH 00JIa/1af0T.

[IprMeHAThIIpaBUIIONIApATUICTICIUIIEAA.

OneprpoBaTh NOHATHUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMH, CKaJIPHOEIPOU3BENECHUEBEKTOPOB, KOJUIMHEAPHBIEMKOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB U IPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsIpHOE IPOU3BEIACHUE, pACKIAAbIBAaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3a/1aBaThIUIOCKOCThYPaBHEHUEMBIEKaPTOBOMCUCTEMEKOOPINHAT.

[IpumensTb reomeTpuyeckue (akTbl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiline reoMeTprUUECKHE 3aaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKUMX OTHOLIEHWA U
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3laM UM ajJropuTMaM, NPUMEHSS
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3aa4.

[IpumeHsaTs mpoCTEMIIME MPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTh NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B NPUPOJE U
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJTyYEHHBbIE 3HAHMS HaA MPAKTUKE: aHAJU3UPOBATh DPEaAbHBIC
CUTyallUH W IIPUMEHATH HW3YYEHHBIC IIOHATHsS B MPOLECCE IIOUCKA PEIICHUs
MaTEeMaTU4YeCKu CPOPMYIMPOBAHHOM TPOOIEMBbI, MOJIECIUPOBATH pEabHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh TMOCTPOECHHBIE MOJAEIH C
HCIIOJIb30BaHUEMT €OMETPUUECKUXTIOHATUHUTEOPEM, allIapaTaanreOpbl;peraTh
IIPAKTUYECKHE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHYECKOEIIJNIAHUPOBAHMUE

10 KUIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHnuepasiejoBUTEM eKkTpoHHbIe(HU(PPOBHIE)
KonTtposabubie
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbIepecypchl
padoThI
1 BBenennes crepeomMeTpuio 10 0
5 [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[NapannenbHOCTBIPSIMBIXUIIIOCKOCTEH
3 [IepnieHIMKyYIAPHOCTBIPAMBIXHU INIOCKOCTEN 12 0
4 Y TIIBIMEK Ty TIPSMBIMHUHUILIIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO0BEMBIMHOTOTPAaHHHUKOB 9 1
7 [ToBTOpEeHME: CEUEHUS,PACCTOSTHUSIYTTIBI 4 1
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68 5




11 KITACC

HaumeHoBaHnunepasiejoBUTEM

KoaudecTBO 4acoB

dueKkTpoHHbIe(U(POBBHIE)

Ne n/m KouTpoJsbHbIe
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIEPECYPChI
padoTbI
TenaBpaieHus 12 0
OO0BEMEBITEN 5 1
BekTopblnkoOpAMHATHIB MPOCTPAHCTBE 10
[ToBTOpeHUe,00001ICHIE, 7 1
cucTeMaTu3aIus 3HaHui
OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 34 3







HOYPOUYHOEIIVTIAHUPOBAHUE
10 KITACC

Ne n/m

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtposabubie
padoThI

DJIeKTPOHHbIE
undposbie
o0pa3zoBaTejibHbIE

pecypchl

OCHOBHBIEIOHSTUSICTEPEOMETPUM  TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[TpaBuiian3o0pakeHUsTHA PUCYHKAX:
N300paXEHUAIIOCKOCTEN, TapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUMHBI OTPE3Ka

HOHHTI/IHIHepeCGKaIOHII/IGCﬂHJIOCKOCTI/I,
NnepeceKkarommecsa npsAamas 1 rmiIoCKOCTb

HOHHTI/IHIHepeCGKaIOHII/IGCﬂHJIOCKOCTI/I,
NnepeceKkarommecsa npsamasi 1 rmiIoCKOCTb

3HAKOMCTBOCMHOT OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHCYHKaX,HalpOeKIIMOHHbIXYepTeKaxX

HavansHblecBeneHnsokyoeunupammuie, ux
pa3BépTku U Mojenu. CeueHus
MHOT'OTPaHHUKOB

HavanbHblecBeneHusokyoeunupammuie, ux
pa3BépTku U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsTHEOOAKCMOMATHYECKOMIIOCTPOSHU U
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX




[TonsTHEOOAKCHOMATUYECKOMIIOCTPOEHU U

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEZICTBUSAN3HUX
[TonsTHEOOAKCHOMATUUECKOMIIOCTPOEHUN

9 CTEPEOMETPUN:aKCHOMBICTEPEOMETPUHH
CJIEZICTBUS U3 HUX
[TonsTHEOOAKCHOMATUYECKOMIIOCTPOEHU U

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOEpacnosoKeHuenpsMbIXB

11 IIPOCTPAHCTBE: MepeceKaromuecs,
napaielibHbleUCKPELBaIOIIUECIIPAMbIE
[TapannenbHOCTBIPAMBIXUITTIOCKOCTENB

12 IIPOCTPAHCTBE: NapaJuIebHbIE IPSMBIE B
IPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX
HPSAMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpascTse:[lapanienbHOCTIPAMONHT
IUIOCKOCTH

14 VYrsl CCOHANPABICHHBIMUCTOPOHAMU

15 YTroaMexynpsaMbIMABIPOCTPAHCTBE

16 YroamexaynpssMbIMUBIPOCTPAHCTBE

17 [TapamienbHOCTBIIIIOCKOCTEM:
napaiesIbHble TIOCKOCTH

18 CaolicTBanapayieabHbIXIIIOCKOCTEN
[TpocreiimuenpocTpaHCTBEHHBIEDUTYPBI Ha

19 MIJIOCKOCTH: TETPadIp, KyO,

napaJuIeJICIINIIC




20 [ToctpoenuneceueHmii

21 [TocTpoenueceuennit
KonTponsHaspaboranoreme " TIpsimbien

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapaniaeabHOCTEIPSIMBIXUILIIOCKOCTEH "
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IJIOCKOCTH : IIEPIIEH UK YIS PHBICIIPSIMBIEB
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEePIEeHIUKYJIPHBIEKINIOCKOCTH

o5 [Ipsimble napaienbHble U
NEePIEeHIUKYJIPHBIEKINIOCKOCTH

26 [Ipu3HaknepneH IuKyIsIpHOCTAIIPSAMONH
IJIOCKOCTH

97 [Ipu3HaknepneH IuKyIsIpHOCTAIIPSMONH
IJIOCKOCTH

08 TeopeMaonpsaMonnEepHIeHANKYIAPHON
IJIOCKOCTH

29 TeopeMaonpsaMonnEepIeHANKYIIPHON
IJIOCKOCTH

30 TeopeMaonpsaMonnEepIeHANKYIIPHON
IJIOCKOCTH
[lepneHIMKyISIpUHAKIOHHBIE: PACCTOSIHHIE

31 OT TOYKH JI0 TUTIOCKOCTH, PACCTOSTHUAE OT
IPSIMONJIOTIIOCKOCTH
[leprieH IuKyIIpUHAKIOHHBIE: pPACCTOSHUE

32 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHHAE OT

HpHMOfLZ[OHJ'IOCKOCTPI




[leprieHuKyIsIpUHAKIIOHHBIC: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMONJOTIOCKOCTH
[IepnieHIMKYIAPUHAKIIOHHBIE: pPACCTOSIHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMONJOTIOCKOCTH

35 VYIbIBIPOCTPAHCTBE: yTOIMEKAYIIPIMON U
IUIOCKOCTBIO

36 JIByrpaHHBINYTOJ1,JIMHEUHBIA YT OJ1
JIBYTPAHHOI'O yIJla

37 JIByrpaHHBINYTOJ1,JIMHEUHBIA YT OJ1
JIBYTPAHHOI'O yIJIa

38 [IepnieHIMKyYIAPHOCTBINIOCKOCTEN  IIPU3HAK
NEPIEHAUKYJIIPHOCTH ABYX IIIIOCKOCTEN

39 [IepnieHIMKyYIAPHOCTBINIOCKOCTEN  IIPU3HAK
NEPIEHANKYJIIPHOCTH ABYX IIIOCKOCTEN

40 [IeprieHIMKyYIAPHOCTBINIOCKOCTEN  IIPU3HAK
NEPIEHANKYJIIPHOCTH ABYX IIIOCKOCTEN

41 TeopeMaoTpEéXnepneHuKyIsIpax

42 TeopeMaoTpEXnepneH IUKyIApax

43 TeopeMaoTpEXnepneH IUKyIApax
KonTponsHnas pabora no temam

44 "IleprieH IUKYJIAPHOCTBIIPSAMBIXU
wiockocTei" n" Y rnbIMexx 1ynpssMbIMUU
TUIOCKOCTSIMU "
[lonsiTHEMHOTOTpaHHNKA,0CHOBHBIE

45 AJIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U

HeBBIHYKJ'II)IeMHOFOl"paHHI/IKI/I;paSBépTKa




MHOI'OI'paHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUAIIPU3MBL; IPSIMassMHAKIOHHAS
pU3Mbl; OOKOBas ¥ TOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, IpsMOyroJIbHbIN
napajuiesIeuIe] 1 ero CBOMCTBa

48

[InpaMuia:n-yrojapHassmupamMuaa,rpaHuu
OCHOBaHUE MUpPaMU/JIbl; OOKOBAsl U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yCeu€HHasIupaMuIa

49

[TpaBUIIbHBIEMHOTOTPAHHUKH  IOHSITUE
NPaBUIILHOTOMHOTOTPAaHHUKA; TIPABHIIbHAS
npu3Ma U MpaBUIbHAS TUPAMUJIA;
HPaBWIbHASTPEYTOJIbHASTHPAMH AN
NPaBUIBHBIATETPAIAP;KYO

50

IIpencraBnenreo mpaBUIbHBIX
MHOTOT'PaHHHUKAX : OKTa3P,10IeKadAPH
MKOCa’Ip.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHOTOYKH, IPSIMOU, INIOCKOCTH.
DNeMEeHTHl CUMMETPUH B MUpaMuax,
napajuieenuneaax, paBuIbHbIX
MHOT'OTpaHHUKAaX

52

BI)I‘-II/ICJ'IeHHeC)HeMeHTOBMHOFOFpaHHI/IKOBZ
pE€Opa, TuaroHasu, yribl

53

[Tnomaap00K0BONTTOBEPXHOCTUUTTIOTHON
MOBEPXHOCTHU MPSIMOM MPU3MBI, TIIOIIA b




OCHOBaHUU, TEOPEMAOOOKOBOM
IIOBEPXHOCTHU IIPSIMOM IPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH/IBI,

54 . 1 0
TEOPEMAaOILIONaIMO0KOBOUITOBEPXHOCTH
yCeuEHHOMIHUPaMUIbI
55 'I'<OHTp0JIBHaSIpa6(')TaHOTeMC 1 1
MHororpanHuKn"
56 [Nonsarneo6o0bEME 1 0
57 O0BEM TUPaMUIBI 1 0
58 O0BEM TUpaMUIBI 1 0
59 O0BEM TUPaMUIBI 1 0
60 O0BEM TUPaMUIBI 1 0
61 O0BEM TPU3MBI 1 0
62 O0BEM TPU3MBI 1 0
63 O06BEM pU3MBI 1 0
64 KonrtponsHaspabdoranoreme" O0bEMBI 1 1
MHOT'OI'paHHHUKOB"
[ToBTOpEeHME,00001IIEHUECUCTEMATH3AIIUS
65 3Hanuid. [TocTtpoeHne cedenunii B 1 0
MHOT'OTpaHHHKE
[ToBTOpEeHME,000011IEHUECUCTEMATH3AITUS
3HaHUH. BBIYKMCIIEHHEepACCTOSHUN: MEXKTY
66 JIBYMsI TOYKaMH, OT TOYKH /10 IPSIMOH, OT 1 0
TOYKH /10 TIOCKOCTH, MEXKIY
CKPEIHBAIOIIIUMHUCSTIPSMBIMH
67 HToroBaskoHTpOJIBHAS paboTa 1 1




IToBTOpenune,00001eHneECHCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPELIMBAOIINMUCATIPIMBIMHU, MEXKTY 1
MPSIMOMUIIIIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXY IJIOCKOCTSIMU
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68




11 KITACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KouTpoJsbHbIe
padoTbI

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepauniap:ueHTp,paanyc, uaMeTp;
TUTONIA/Ib TTIOBEPXHOCTHU CHEPHI

Bsanmuoepacnonoxenuechepsin

IIJIOCKOCTH ,KaCcaTCIbHAAIIIIOCKOCTBK C(bepe;

IJI01IA b Chepsl

H3ob6paxenunecdepsl,mapana mioCKOCTH.

CeueHnus mapa

HHHHHI{queCKaﬂ IMOBCPXHOCTD,
00pa3yromue HUJINHIPUIECKOM
HOBCpXHOCTI/I,OCI)III/IJII/IHI[pI/I‘-IeCKOﬁ
MOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IO TE00KOBOUHITOTHOMUITOBEPXHOCTH

N3o06pakenne NMIMHIpPA HA TUIOCKOCTH.
PazBéprranmnmmnapa. CeueHUAIMINHIPA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
MEPIEeHIUKYISAPHON OCH IIUIUHAPA)

Konnueckasi moBepXHOCTh, 00pa3yroIue
KOHUYECKOUITOBEPXHOCTH,0CHUBEPIINHA
KOHHYECKOW MTOBEPXHOCTH

KOHYCIOCHOBaHI/ICHBepI_HI/IHa,




00pa3yroIassuoCh; IO 1b00KOBONH
IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIIKOHYC:00pa3yIOIINEH BBICOTA;

9 OCHOBaHHMA U OOKOBas 1 0
MIOBEPXHOCTh
N3o6pakenne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
10 (TJIOCKOCTHI0,TapaAIIeIbHOMOCHOBAHUIO, U 1 0
IUIOCKOCTBIO, MIPOXOAILEH uepes
BEPILINHY)
1 KomOunanusirenBparieHusu 1 0
MHOTOTPaHHHKOB
MHororpaHHHK,0NHCaHHBIMOKOJIO ChEPBHI;
12 cdepa, BiucaHHas B 1 0
MHOT'OI'PaHHUKHJIUBTEIO BPALEHUS
13 [onarneo606bpEMe. OCHOBHBIECBONCTBA 1 0
00BEMOB TN
14 O0BEMIMTUHIPA, KOHYCA 0
15 O6némmmapa urtomaabcheps 1
[TonoOHbIe TeNa B MPOCTPAHCTBE.
16 CoOOTHOLIEHUAMEKAYIIIOMAASIMH 1 0
MOBEPXHOCTEH,00EMaMHUIIOJOOHBIX T
17 KonTponsnaspaboranoremam' Tena 1 1
BpaieHus" u "O0beMbl Ten"
18 BekTopHamIocCKOCTUMBIPOCTPAHCTBE 1 0
19 Co’xeHNEeNBBIUNTAaHUEBEKTOPOB 1 0
20 YMHOKEHNEBEKTOPAHAUHUCIIO 1 0
21 PaznoxeHneBekTopanoTpém 1 0




HEeKOMIUTaHapHbIMBeKTOpam.l IpaBuiio
napaiesenumnena

22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEMITPABUIIICHCTBUNC
BEKTOPAMHU

23

[IpsimoyrosipHasicCCTEMaKOOpAMHATB
npoctpancTse. KoopauHatel BEKTOpA.
[Ipocreitmme 3aga4u B KOOpAMHATAX

24

Yroamexaysekropamu.CkanspHoe
MIPOU3BEICHUE BEKTOPOB

25

BrruncnenueyrioBmMexaynpsaMbIMUA
IUIOCKOCTSIMHU

26

KoopanHaTHO-BEKTOPHBINMETOATIPH
pEeLIEHNN T€OMETPUYECKUX 3a1a4

27

Kontponbnaspadboranoreme"Bektopsin
KOOpJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHune,00001IeHUEN
cucremMarusanuszHaHuil. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
IUITAHUMETPUH

29

[ToBTOpeHune,00001IeHHEN
cucremMarusanuszHaHuil. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
IUITAHUMETPUH

30

[ToBTOpenue,00001IeHNEH
cucTeMaTu3anusI3HaHNN. 3a1a9n
MJIAaHUMETPUUUMETOIBINX PEIIEHUS

31

[ToBTOpeHme,00001IeHNEH




cHCTeMaTH3allMsI3HAHUI. 3a1aun
MJIAHUMETPUUUMETOIBINX PEILICHUS

[ToBTOopenue,06001eHIEN
CI/ICTeMaTI/I?;a]_[I/ISISHaHI/Iﬁ.OCHOBHBIG

32 1
burypsl, GpaxTsl, TEOpEMBI Kypca
CTEpEOMETPUH
33 HroroBaskoHTpoIbHAsIpabOTa 1
34 [ToBTrOopenue,0600mIeHIEN 1
CHCTeMaTH3aIlus 3HAHUH
OBHIEEKOJIMYECTBOYACOBIIOITPOI' PAMME 34




YYEBHO-

METOJUYECKOEOBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3SATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

MareMatuka:anredpanHadyagaMaTeMaTHyeCKOroaHann3a,reoMeTpusi.
I'eometpus, 10-11xnaccs/AtanacsuJI.C.,byty30B8B.®.,KagomieBC.b.u
apyrue, AkunonepHoe oouectBo «M3natensctBo «IIpocBenienue»

METOANYECKUEMATEPUAJIBIIJAYYUTEJIA
1) AranacsuJ1.C.I'eomerpus, 10-
11:yueOHuK1I10011€00pa30BaTENBHBIX YUPEKIACHHUM .-M.:
[Ipoceemenue , 2011.- 256 c.

2) 3uBb.I".JlunaktuaeckuemarepuaibinoreoMerpunis 1 Oknacca.-M.:
IIpocgemnienue , 2004,- 144c.

3) PypyxunA.H.KonTponsHo-
n3MepurenbabiemMaTepuansl.l eomerpus: 10 knace.- M.: BAKO, 2012, -
96 c.

4) SlposenkoB.A. [Toypounsiepa3zpabotkunoreomerpun. 1 Oknacce.-
M.: BAKO, 2013, -304 c.
HU®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICET
N UHTEPHET

http://www.fipi.ru/Caiit®UIIN.Pecypch noctymna
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