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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma ydeOHoro kypca «['eomeTpusi» 0a30BOro ypoBHSA s
obywarommxcst 10 —11  kmaccoB  pa3paboraHa Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CpelHero oOIero oOpa3oBaHMs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUI, MPEABSIBISIEMBIX K MaTEMaTUYECKOMY
o0pa3oBaHMIO, W TpAgUIUMK pOCCUICKOro oOpa3oBaHus. Peanmuzanusi nporpammel
oOecrieuynBaeT OBJIAJCHHUE KIIOYEBBIMH KOMIIETEHIUSIMHU, COCTABIISIONIMMHU OCHOBY MJIs
CaMOpa3BUTUS M HENPEPHIBHOTO 00pa30BaHUs, LEJIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO ¥ TIO3HABATEIHLHOTO PAa3BUTHS JTUIHOCTH 00YIAFOIITUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueGHOro Kypca reoMeTpuu Ha YpOBHE CpeIHEro o0Iiero oopa3oBaHus
OOyCJIOBJIEHa MNPAKTUYECKOM 3HAYMMOCTBIO  METAalmpeIMETHBIX M  MPEAMETHBIX
pe3ynbTaTOB  OOy4YEeHHMsI TE€OMETPUM B  HANpPaBICHUM JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaronuxcs, (HOpMHUPOBaHHUS (DYHKIIMOHAIBHON MAaTeMaTHYeCKOM TPaMOTHOCTH,
U3Y4YEHUsl JIPYyruX Y4eOHBbIX JUCUUIUIMH. Pa3Buthe y 00yYarolmuxcsi MNpaBUIbHBIX
NpPEJICTaBICHUA O CYHUIHOCTHU M MPOUCXOXKACHUM TE€OMETPUYECKUX aOCTpakLuu,
COOTHOIIICHUM PEAJIbHOTO W HICAIBHOIO, XapaKTEpe OTPaKEHHUS MATEMATHYECKOU
HAayKOH SIBJIEHUH M MPOLECCOB PEAIBHOIO MHpA, MECTE T'€OMETPUH B CUCTEME HAyK H
pOJIM MAaTeMaTUYeCKOro0 MOJEIUPOBAHHUS B HAYYHOM TIO3HAHUM W B MPAKTHKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS YHAILIUXCS, a TAK)KE KayecTB
MBIIICHHS], HEOOXOIUMBIX JJISl a1alTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBigeTCs OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMs, TaK Kak o00eCrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak JUCLMIUIMH
€CTECTBEHHO-HAYYHOU HANPABIEHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe  MblUIeHHE, (opMHupyemMoe MpU  H3yYEeHUH  OO0ydarolMMHCA
MIOHATUMHBIX OCHOB T'€OMETPUM U MOCTPOCHHMM LEMOYKH JIOTUYECKHX YTBEPKIACHUI B
XOJIe pelIeHUs] T€OMETPUUYECKHUX 3aJa4, YMEHHE BBIIBUIATh U ONPOBEPraTh TMIIOTE3BI
HEIOCPEJICTBEHHO HCIONb3YIOTCS MPHU PEIICHUH 33/7a4 €CTECTBEHHO-HAYYHOrO IMKJa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpHEeHTHPOBATHCA B IMPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO BCEX
00JacTax AedaTeIbHOCTH uenoBeka. OpueHTalMs YeIOBEKa BO BPEMEHU U MPOCTPAHCTBE
— HEO00XO0JUMOE YCJIIOBHE €ro COLMAIBLHOTO OBITHS, (hopMa OTPaKEHUS OKPYKAIOILIETO
MHpa, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO NIPe00pa30oBaHusl 1€WCTBUTEIBHOCTH.
OnepupoBaHK€ MPOCTPAHCTBEHHBIMU OOpa3zamMu OOBEIUHSIET pa3Hble BUABI YUCOHOU U
TPYJAOBON JESTENbHOCTH, SABISETCS OJHUM H3 MPO(PECCHOHANIBHO Ba)KHBIX KayecTs,
MO3TOMY aKTyajbHa 3aJaya (OpMHpOBaHUS y OOYYAIOIIMXCS TMPOCTPAHCTBEHHOIO



MBIIIJICHHUS] KaK Pa3HOBUIHOCTH OOPAa3HOrO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTA
B [TOATOTOBKE K MPAKTUYECKOU E€ATEIbHOCTH 10 MHOTMM HAIPAaBJICHUSM.

[lenp ocBoeHust mporpaMMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
o0yueHus: — 0011e00pa3oBaTeIbHOE U OOIIEKYJIHTYPHOE Pa3BUTHE OOYUAIOIIMXCS Yepes
o0OecrieueHUEe BO3MOXKHOCTH TIPHOOPETEHUS] W  HUCIIOJIb30BAHUS CHUCTEMATHUYECKHUX
r€OMETPUUYECKUX 3HAHUM W JACUCTBUN, CHEHU(PHUUHBIX TE€OMETPUH, BO3MOXKHOCTU
YCIEUIHOTO TMPOJOJDKEHUST 00pa3oBaHUs MO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C
PUKJIAJHBIM HUCIIOJIb30BAHUEM F€OMETPUHU.

[Iporpamma no reoMeTpun Ha 6a30BOM YPOBHE IMpeAHa3HAYEHA JIJIsl 00y4YaroImuXcs
CpEeIIHEM IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha YPOBHE OCHOBHOI'O
obmero obpaszoBanus. Takum oOpazoMm, oOydaroruecss Ha 0a30BOM YPOBHE JOKHBI
OCBOUTH OOIIME MaTEeMaTHUYECKHE YMEHHsI, CBA3aHHBIE CO CHEHU(PUKON T€OMETpHUH U
HEOOXOUMBIE [JIsl KU3HU B COBPEMEHHOM obOmiecTBe. Kpome 3TOro, oHuM uMEIOT
BO3MO)XHOCTh HM3YyUUTh I'€OMETpHUI0O Oosiee IIyOOKO, €Clii B JalbHEWIEM BO3HUKHET
HE0OXOAMMOCTh B TEOMETPUUECKUX 3HAHUAX B MPO(ECCUOHATBHOM IEATETbHOCTH.

JlocTkeHne  1enu  OCBOEHUS  MNpOrpaMMbl  OOECIEYMBAETCA  PEIICHHUEM
COOTBETCTBYIOIIMX 33a4. [I[pruopuTeTHBIMU 3a1auaMH OCBOEHHUS Kypca «l'eomeTpum» Ha
6a30BoM ypoBHe B 10—11 kjaccax sBISIFOTCS:

e (opMHpoBaHHE NPEJCTABICHHUS O TE€OMETPUU KaK YaCTH MUPOBOM KYJIbTYPHI U

OCO3HaHMUE €€ B3aUMOCBSI3U C OKPYXAIOIIUM MUPOM;

e (opMupoBaHUE MPEACTABICHHUS O MHOTOIPAaHHHUKAaX M TelaX BpAIEHUA KaK O
BOKHEHUIITNX MATEMAaTUYECKUX MOJEIIAX, MO3BOJSIONIUX OMUCHIBATh U HU3y4yaTh
pa3HbI€ SABJICHUS OKPY>KAIOILIEr0 MUPA;

e (opmHpoBaHME YMEHHMsI PACIIO3HABATh HA YEPTEXKAX, MOJAECNAX U B PEATbHOM
MHpPE MHOTOTPAHHUKH U TeJla BPaICHMUS;

e OBJIQJICHUE METOJAMHU pEUIeHUs 3aJad Ha IMOCTPOEHUS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (dopmupoBaHME  yMEHHUS  ONEPUPOBaTH  OCHOBHBIMU  MOHATUSIMH O
MHOTOIPAaHHHMKAX M TeJlaX BPAILLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHHUS] OCHOBHBIX THUIOB 3adad; (opmMupoBaHHe
YMEHUS MPOBOJIUTh HECIOKHbBIE JOKAa3aTeIbHbIE PACCYKJICHUS B XOAE pELICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C MIPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarommuxcs,
MO3HABATENILHOM AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIJICHUS;

e (opmupoBanne (HYHKIMOHAIBHOM T'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU:
YMEHHE pACIO3HABATh MPOSBICHUS T'€OMETPUYECKUX MOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEaIbHBIX KU3HEHHBIX CUTYAIIUSX U MPU U3YYCHHUH JIPYTHX
y4eOHBIX MPEIMETOB, TNPOSBICHUS 3aBUCHUMOCTEd M 3aKOHOMEPHOCTEW,



(GopMyIUpOBATh UX Ha S3bIKE TEOMETPUU U CO3/1aBaTh FT€OMETPUUECKHE MOJIEIH,
MIPUMEHSTh OCBOCHHBIM T'€OMETPUYECKHUM ammapar s PEIIeHUsT MpPaKTUKO-
OpUEHTHUPOBAHHBIX 33Ja4, HWHTEPHPETUPOBATh M OLEHUBATH IOJyYCHHbBIE
pEe3ybTaTHhI.

OTnuuuTensHOl OCOOCHHOCTBIO TIPOTPAMMBI  SIBIISIETCS  BKIIIOUEHHE B  KYypC
CTEPEOMETPUM B Hayalle €ro M3y4deHHUs 3a/Jad, PElIaeMbIX Ha YPOBHE HHTYUTHUBHOIO
MO3HAHUS, M OINpEAeNEHHBIM O00pa3oM OpraHuW30BaHHAas padoTa HAJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MPOCTPAHCTBEHHOI'O MBILUICHUS, CTUMYJIUPYET
NPOTEKAHHE WHTYUTUBHBIX MPOLECCOB, MOTHBUPYET K JaJbHEUIIEMY HW3YYEHUIO
npeaMera.

[Ipeanourenue oTAAETCS HAIISIIHO-KOHCTPYKTUBHOMY METOYy OOy4YeHUs, TO €CTh
TEOPETHYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
MPAKTUYECKOM  AEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4daluxcsi B Kypce CTEpEOMETPUH MPOBOAMUTCS 3a CYET PEIICHMS 3a/ad Ha CO3JAHME
MIPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH 00pa3aMH.
Coznanue oOpa3a MpOBOJUTCS C ONOPOI HA HATJIAIHOCTh, & OIIEpUPOBAHUE 00pa3oM — B
YCIIOBHUSIX OTBJIEYEHUS OT HAIJIAJHOCTH, MBICIIEHHOIO HM3MEHEHHSI €ro HMCXOIHOIrO
COJIEp KaHUS.

OcHoBHBIE coaepkarenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanaukun», «lIpsiMble W TUIOCKOCTH B NPOCTpaHCTBe», «Tena BpamieHus»,
«BekTopsl M KOOpAHMHATBI B IPOCTPAaHCTBE». POPMHUPOBAHME JOTUYECKUX YMEHHUHI
pacmpenenseTcs He TOJIBKO MO COJIepKaTeIbHBIM JTMHUSM, HO U IO TojaM OOy4eHHs Ha
YPOBHE CpPEIHETr0 00IIero 00pa3oBaHMs.

Copepkanne  00pa3oBaHHUS, COOTBETCTBYIOUIEE MPEAMETHBIM  pe3yjibTaTaMm
OCBOEHHUS  paboueil  mporpaMMmbl, pacOpenesiéHHbIM IO  rojgaM  OOydeHus,
CTPYKTYPUPOBAHO TAKUM 00pPa3oM, YTOOBI OBJIAJICHUE T€OMETPUUYECKUMU MOHATUSIMHU U
HABbIKAMHU OCYIIECTBIISJIOCH IOCJIENOBATEIbHO M TOCTYINATENIbHO, C COONIOJACHUEM
MPUHIUMIIA TPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHWS BKJIIOYAIMCH B OOIIYI0 CUCTEMY
r€OMETPUYECKUX MPEACTABICHUA OO0Yy4aroluXcs, paclupss U yriayosnsas e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenune reomerpum orBoautTca 2 4aca B Hemento B 10 kmacce m 1 vac B
Hezaento B 11 kiacce, Bcero 3a aBa roga ooyuyenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSIMBIX; MNapPALIEIBHOCTh MPSIMON M IJIOCKOCTH. YTJIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajjiesienunena; NoCTPOeHHE CEYSHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IJIOCKOCTH. YTJBI B MPOCTPAHCTBE: YO MEXAY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJa.
[lepneHaMKyIIlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEHM: MpU3HAK  MEPHEHAUKYISPHOCTH  ABYX
IIocKocTer. TeopeMa 0 TpEX MepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL, MpsiMasi U HAKJIOHHAs MPU3MBbL, OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl Tpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUpPAMUJIA;, NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa W TPaBUIIbHbBIN
teTpadap; KkyO. IlpencraBienHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JMaroHai H, YIJIbI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroiue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUM moBepxHOCTU. KoHyC: ocCHOBaHME U BepilinHa, 00pa3yromnias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEMeE
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU OJOOHBIX TE.

Ceuenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miiockoctu U B mpocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MpOrpamMMmbl y4eOHOTrO MNpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUM,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUINCKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOTO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 0e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHUSAMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnr W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYSCKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHYCCKUX 3HAHWHA JJIs pEIICHUS 3a1ad B
00JIACTH  OKPYI)KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKh ¥  OOIICCTBCHHOHW MPAaKTUKH, [MOHMMaHHEM
MaTeMaTHYECKONH HayKH Kak c(]epbl UYeTOBEYECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs I[MBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHPAa,;
TOTOBHOCTBIO OCYIICCTBIIATH MPOSKTHYIO M HCCIICIOBATCILCKYIO JICITCILHOCTD
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA  OKPYICAUieeo0  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aAecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0 pemnieHUs yuyeOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJIICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaesaTh BUbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh padOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIBb:

BJIAJICTh HABBIKAMM [IO03HABATEJIBHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS DPE3YNIbTAaTOB IEATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJis
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CJIEOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AHAJIUTHUYECKHE METOJbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKIACHHE TEOMETPUIECKUX BEJIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boerancnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoiuX HECKOJIbKO [IAr0oB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIHA C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATUSMU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudunmpoBats B3auMHOE pacrosokeHue chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apPOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4uchasTe COOTHOLIEHUS] MEXIY IUIOMAIASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMH CBOMCTBAMM OHU 00JIa/1afOT.

[IpuMeEHSTH paBUiIO NapasuieienuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIrOJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE M KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3asaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS MPUMECHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYEeCKUE 3aJla4d HAa IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKHX OTHOIICHUN W
Hax0JICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajifOpUTMaM, MPUMEHSIs
W3BECTHBIE METObI ITPH PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKW3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJIETUPOBATh PpEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1 caitt Pemry EI'D
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 caiitr Pemry EI'D
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tena BpaieHus 12 caiit Pemry EI'D
OO0BEMBI TEN 5 1 caiit Pemry EI'D
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpeHME, 0000IIECHNE, 7 |
CUCTEMaTU3alUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuia n3o0paskeHus! Ha pUCYHKaX: 1

n300pakeHMsl IIIOCKOCTEH, MapauienbHbIX

HPAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsTHs: nepecexkarouecs MIOCKOCTH, |

nepeceKaroluecs npsimast v IIoCKoCTh

[TonsTHs: nepecekarouecs MIOCKOCTH, |

nepeceKaroIuecs npsmas 1 miockocThb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,

n300pa’keHre MHOTOIPaHHUKOB Ha 1

PHUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEKAX

HauanbHble cBeieHus 0 Ky0e v nupamue,

ux pa3BEépTku U Mozenu. CedeHus 1

MHOT'OT'PpaHHUKOB

HavanpHbIe cBeneHns 0 KyOe U mupamusie,
UX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPaHHUKOB

[MTousTHEe 00 aKCHOMATHUYECKOM
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

9 IIOCTPOCHHUHU CTEPEOMETPUU: AaKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS,
napajuleJbHbIE U CKPEIIHUBAIOIINECS
psiMble
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaulebHbIE MIPSIMbIE B
MPOCTPAHCTBE; MAPAIIETBHOCTh TPEX
IPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpanctse: [lapamiensHoCcTh npsAMoii 1
IJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapaeabHOCTB TUIOCKOCTEN:
napauleIbHbIE III0OCKOCTU

18 CBolicTBa napauiebHBIX MIIOCKOCTEN

19 [Ipocreiimue npocTpaHCTBEHHBIE (PUTYPHI

HA TUIOCKOCTH: TETPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenue ceuenuii

21 [Toctpoenue ceuenuit
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TPOCTPAHCTBE.
[TapanienbHOCTh NPAMBIX U IUIOCKOCTEMR"
[IeprieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
NEePIEeHIUKYIIPHBIE K IIJIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IUIOCKOCTH

29 TeopeMa o psIMOM NEPIIEHANKYIISIPHOU
IIJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISPHON
MIJIOCKOCTH
[lepneniuKynsIip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

1 [leprieHauKyNIAp U HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paACCTOAHHUC OT




HpHMOfI J0 IIIIOCKOCTH

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH
[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla
[TepnieHAUKYJIAPHOCTD MIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IUIOCKOCTER
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nmepneHaUKYIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX nepneHaUKyIApax
KonTponbHas pabora no Temam

44 "TleprieH IUKYISIPHOCTD MPSIMBIX U

mIockocTe" u "Y bl MEXAy NPSAMBIMU U




45

IUIOCKOCTIMHA"

[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajuIeIIeIUIIEe U €r0 CBOWCTBA
[Tupamuia: n-yroypHas nupamMuzia, rpaHy u
OCHOBaHHE TUPAMHUJIbI; OOKOBAs M MOJTHAS
IIOBEPXHOCTh NTHUPAMU/IbI; IPABWIIBHAS U
yCeuY€HHas nupaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
npu3sMa 1 npaBuJibHasA NUpaMuaa,
[paBUJIbHAS TPEYrojbHasA MUpaMuia U
IPAaBWIBHBIN TeTpasip; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOT'paHHHUKAX: OKTadp, JOJACKadJIp U
HKOCAdIP.

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napajiejicnmIc1ax, rnmpaBUJIbHbIX
MHOTI'OI'paHHUKax




Brrancnenue 351eMeHTOB MHOI'OI'paHHUKOB:

52 pé6pa, TuaroHanu, yribl !
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTH TPSMOI IPU3MBI, TUIOIIA b 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSIMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABWILHOW TUPAMUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMUJIBI
55 KonTtponpsHast pabora o Teme |
"MHororpanHukm"
56 [Tonsarue 06 06vEMeE 1
57 O0BEM TUpaMuIbI 1
58 O0bEM upamMu/Ibl 1
59 O0BEM TUpaMuIbI 1
60 O0bEM upamMuIbl 1
61 O0BEM TPU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas pabota no reme "OObEMBI 1
MHOT'OIPAaHHUKOB"
[ToBTOpeHue, 06001IEHNE CHCTEeMAaTHU3AIIUS
65 3HaHuil. [locTtpoeHue ceuennii B 1
MHOTOTPaHHHKE
[ToBTOpEeHUEe, 06001IeHNE CHCTeMaTU3AIIUS
66 3HaHWUW. BeruncieHue paccTosHUN: MEXIy 1

ABYMS TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT




TOYKH O0 IIJIOCKOCTH, MEXKIAY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IPSMOM U TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b TOBEPXHOCTH CEphbI

B3aunmMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHIUKYISPHON OCH LIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnime
KOHHUYECKOM IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHMYECKOW TOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IIIOMAaas OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue 1

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, MTPOXOIAIICH
4yepes BEepIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIU B TEJIO BpAIICHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas chepsl
[Tomo6HbIE Tena B MPOCTPAHCTBE.

16 CooTHoIEHNsT MEXy IIOMAASIMHU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 Cno>xeHue 1 BhIYMTAHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
NPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOpPHBIN METOT TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpeHUEe, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun
ITaHUMCETPUU U MCTOABI UX PCUHICHUA




[ToBTOpeHue, 0600IIEHNE 1

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHmE, 0000IIEHNE U
1 cucrtemaTtusanus 3Hanuii. OCHOBHBIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUU
33 HroroBast koHTpoIbHAs paboTa 1 1
34 [ToBTOpeHwue, 0606III€HI:IG u |
CUCTeMAaTH3aIWsl 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka: ajareopa v Hadajga MaTeMaTHYCCKOTO aHaJIM3a, TeOMETPHS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensectBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

MeTonnueckue pa3paboTKu K YPOKY

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Poccuiickas QJICKTPOHHAs IIKOJIa

OI'C Mos Ulkona
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