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HHOACHUTEJBbHASA 3AIINCKA

I'eomerpust siBIsieTcss OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHETO OOIIEero
o0pa3oBaHMs, TaK Kak 00ECIEYMBAaET BO3MOXXHOCTh H3YyUEHHS AMUCLUIUIUH €CTECTBEHHO-
HAy4YHOM HANpaBICHHOCTH M MPEIMETOB I'yMaHUTapHOro Hukia. [locKonbKy Jornyeckoe
MBIIIEHHE, (OPMUPYEMOE MPU U3YUCHUN O0YYAIOUTMMUCS MOHSITHUHHBIX OCHOB F€OMETPHH,
[P J10KA3aTelIbCTBE TEOPEM M IIOCTPOCHHUU LENOYKHU JIOTMYECKMX YTBEPXKACHUN IIpH
pElIEHNN TEOMETPUYECKUX 3a/lad, YMEHHE BbABUIAaTh M  OINpPOBEPrarb TI'MIIOTE3bI
HEMOCPEACTBEHHO HCIONB3YIOTCSl MPU PEHICHUH 3aJady €CTECTBEHHO-HAyYHOro IUKJA, B
YaCTHOCTH (PU3UYECKHX 3ajau.

Lenb ocBOeHUs MporpaMMel yaeOHOro Kypca «I'eomerpusi» Ha yriryOJaEHHOM ypOBHE —
pa3BUTHE HMHIMBHIYAJbHBIX CIOCOOHOCTEH OOyYaromuxcs MPH M3YyYCHWU T'€OMETPHH, Kak
COCTaBJISIIONIECH TpenMeTHOU obnactu «MaTtemaTuka U mH(popmMaTHKa» depe3 oOecreueHue
BO3MO>KHOCTHU TPUOOPETEHHS M MCTIOIb30BaHUsl Ooiee TITyOOKHX TeOMETPUUYECKUX 3HAHUN U
NeicTBUH, crienu(UIHBIX TEOMETPUU, U HEOOXOIUMBIX JJIsl YCHEIHOTO NMPO(hecCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C HCIIOJIb30BAHMEMMAaTEMATHUKH.

[IpyopuTeTHBIMH  3aJauaMd  Kypca TE€OMETpUM Ha  yriyOJnéHHOM  ypOBHE,
PacCIIMPSIONIMMH U YCHUIIUBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCS:

paciivpeHye IpeaCTaBIeHHs] O TEOMETPUU KaK YaCTH MUPOBOU KyJbTYpbIH

(dbopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

(dbopmMHUpoBaHUE MPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O

BOXHEHIINX MAaTeMaTH4YECKUMX MOJENSIX, MO3BOJSIOLIMX ONMUCHIBATH M HU3y4aTb pa3HbIE

SBJICHUSI OKPY’KAIOLLEr0 MUpa, 3HaHUE MTOHATUIHOIO anmnapara 1o paszeny «CrepeoMeTpus»
y4eOHOT0 Kypca reOMeTpuH;

dbopMUpOBaHHE YMEHHS BJaJE€Th OCHOBHBIMU TMOHSTHUAMHU O MPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpMyJ U YMEHUE UX MPUMEHSTbD,
YMEHHUS JOKa3bIBaTh TEOPEMbI U HaXOUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

¢dbopMHpOBaHHE yMEHHUsI paclio3HaBaTh HAa YEPTEXKaxX, MOJAEISIX U B PEaJTbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPALIEeHUs, KOHCTPYUPOBATh F€OMETPUUECKHUE MOJIETH;

dbopMUpOBaHME  TIOHMMaHUS  BO3MOXKHOCTH  AKCMOMAaTHYECKOTO  IMOCTPOCHHS
MaTeMaTHYECKUX TEOpHii, (POpMUpPOBaHUE TTIOHUMAHMUS POJIM AKCHOMATHKHU NP MPOBEICHUN
paccyXIaeHui

(dbopMHpOBaHHE yMEHHMs BIAJETh METOJAMHU JOKa3aTEebCTB U AJITOPUTMOB PEIICHHUS,
YMEHHUS HUX MPUMEHSTb, MPOBOAUTH JIOKA3aTelbHbIE PACCYKICHUS B XOJE pEIICHUS
CTEpEOMETPUYECKUX 3a/Jad M 3a7ad C [PaKTUYECKUM cojepkaHueMm, (QopMUpOBaHUE
NPEJCTaBICHUS O HEOOXOJUMOCTH [0Ka3aTelIbCTB IMpPH OOOCHOBAaHMHM MAaTEeMAaTUYECKUX
YTBEPKIAECHUM U PO aKCUOMATUKH B IIPOBEIEHUU I€TyKTUBHBIX PACCYKJIEHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE HHTEUICKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH

o0yyaromuxcs, II03HABATEIbHON aKTUBHOCTH,
UCCIIEIOBATENbCKUX YMEHUN, KpUTHUHOCTH MBIIIJICHHS], UHTEpPEca K U3YYEHHUIO T€OMETPUH;
¢dbopmupoBanue (yHKIUOHATIBLHOW T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM: YMEHHS
pacrio3HaBaTh MHPOSBICHUS TCOMETPUYECKHX IOHATHHA, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTYyalMsIX M TP HU3YYEHUH JAPYTruX Y4YeOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJACIMPOBAHUS PEAIbHBIX CHTYAIUH,
UCCIIEIOBaHMS MOCTPOSHHBIX MOJIeNIeH, HHTEPIPETAMU OTYyYEeHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIEp)KaTeNbHBIMU JTUHUAMU y4yeOHoro kypca «leomerpusin» B 10-11
Kkjaccax sBJstoTcs: «lIpsMble U MIOCKOCTH B MPOCTPAHCTBEY,

«MHororpannukn», «Tena BpameHus», «BekTopsl M KOOpAMHATHI B IIPOCTPAHCTBEM,



«/IBM>KEHUS B IPOCTPAHCTBEY.

Coopmynupoarnaoe Bo ®I'OC COO tpeboBaHnEe «yMETh ONEPUPOBATH MOHATHIMN,
peleBaHTHBIMHM T€OMETPHUU Ha YriryOiaéHHOM ypoBHE oOydeHus B 10—11 kiaccax, oTHOCHUTCS
KO BCEM COJIEepKaTeNbHBIM JIMHUAM y4eOHOro Kypca,a (OpMHUPOBAHUE JOITMYECKUX YMEHUH
pacrpesiesiieTcsi He TOJBKO IO COJEpXKaTelIbHBbIM JIMHHUSAM, HO U IO rojaM oOyd4eHus.
Conepxxanne 0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHMS
@enepanbHOil  paboueil  mporpamMmbl, — pacrpelnenéHHbIM 1O rojam — oOydeHwus,
CTPYKTYPHUPOBAHO TaKHMM 00pa3oM, UTOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BOIIPOCAM
oOyuaromuecss oOpalaJiuCh HEOJHOKPAaTHO. OTO IO3BOJSET OPraHU30BaTh OBJIA/ICHUE
IrE€OMETPHUUYECKUMH MOHATUSAMU U HaBbIKAMM IIOCJIEJOBAaTEJbHO U IOCTYNATENbHO, C
COOJIIOICHNEM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B OOIIYIO0 CHCTEMY
TE€OMETPUUECKUX TPEACTABICHUN OOy4YalolmMXcs, pacmupsisi W yrayomsas e€, oOpasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3U.

[lepexox K M3y4yeHHIO TE€OMETpUU Ha YINIyOJIEHHOM YpPOBHE IO3BOJIAET: CO3]aTh

ycnoBus aia auddepeHnuanuu o0ydeHus, TOCTPOCHUS
WHIMBUYaIbHBIX 00pa30BaTENbHBIX IMPOTPaMM, OOECIEUUTh YIIIyONEHHOE U3yYeHHUE
reOMETPHH KaK COCTaBIISIONIEH yueOHOro mpeamera « MaTeMaTHKay;

MOATOTOBUTH OOYyYaIOMUXCS K TPOAOKEHUIO H3YUYEHUS MATeMAaTHKH C Y4ETOM
BeIOOpa Oyaymed mnpodeccun, oOecrieuynBas MPEEMCTBEHHOCTh MEXKAY OOIUM H
po¢eCCHOHATBHBIM 00Pa30BaHUEM.

Ha usyuenue yue6Horo Kypca «['eomerpusi» Ha yriayonéHnom ypoBHe otBoautcs 204
gaca: B 10 kmacce — 102 ygaca (3 gaca B Hezenio), B 11 kimacce — 102 gaca (3 gaca B Hefiento).



COILEPKAHUE OBYYEHUA
10 KITACC

IIpsiMbI€e ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IIPOCTPAHCTBO.
[Tonatne 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U
CIICCTBUS U3 HUX.

B3aumHOe pacnonoxeHue MpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJUICIbHbIC
U cKpemuBaroniecss npsmsle. [IpusHakm ckpemuBaromuxcs npsaAMbiX. [lapamnensHoOCTh
NpSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MApAJIC/IbHBIE IPSAMBIE B IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MNPSAMBIX, MApAJUIEIBHOCTh NPAMOU U IUIOCKOCTH. llapamnensHoe u
LEHTPAJIbHOE MPOEKTUpPOBaHUE, N300paxkeHne Guryp. OCHOBHbIE CBONCTBA MapajIeIbHOTO
npoektupoBaHusi. M3o0pakenwe (¢uryp B THapalielbHOM  TPOEKIUU. YTIBI  C
COHAIPABJICHHBIMA CTOPOHAMH, YIOJl MEXAy NpsMbIMU B IpocTpaHcTBe. [lapamiensHOCTh
IIJIOCKOCTEM: MapajuleIbHbIE IIJIOCKOCTH, CBOMCTBA MApaJUIeIIbHBIX IIIIOCKOCTEN. IIpocrelimue
IIPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH: TETPa’Ap, NapajuleleNuIe]], MOCTPOEHHUE
CCUCHUM.

[lepneHUKYIAPHOCTh MHPSAMOM M IUIOCKOCTH: IEPIECHAMUKYJIAPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, IPSMBIC IapajuUIeIbHbIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
MEPNEHANKYISIPHOCTH TPSMOM W IIJIOCKOCTH, TE€OpeMa O MpsIMON MEpPHEHIUKYISIPHON
II0CKOCTH. OpPTOrOHaIBbHOE NPOEKTHpPOBaHME. lIepreHIuKyNIAp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSAMOW IO IUIOCKOCTH, MPOEKUus (UTyphl Ha
IJIOCKOCTb. [lepneHauKyIIpHOCTh IIJIOCKOCTEM: IpPU3HAK IMEPIEHIUKYJSIPHOCTH [BYX
mrockocteil. Teopema o TpEX NMeprneHANKYIsApax.

Yribl B IPOCTPAHCTBE: Yrojl MEXAY IPSAMOM M IUIOCKOCTBIO, IBYI'PAHHBIA YOI,
JUHENHBIA yrosl JOByrpaHHOro yria. TpéxrpaHHbli M MHOrorpaHHele yribl. CBolicTBa
IUDIOCKMX YIVIOB MHOIOrpaHHoro yria. CBOHCTBa IUIOCKMX M [BYTPaHHBIX YIJIOB
TPEXTPAaHHOTO yriia. TeopeMbl KOCUHYCOB M CHHYCOB Ul TPEXTPAHHOTO yIJia.

MHOrorpaHHUKH

Bunabl MHOrorpaHHMKOB, Pa3BEPTKa MHOrorpaHHuka. [Ipumsma: n-yrosibHas npusma,
npsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBasl U MOJIHAs NOBEPXHOCTh Mpu3Mel. [lapannenenunen,
IPSIMOYTOJIbHBIN Mapajulesienunes] U ero cpoiicrBa. Kparuailline myTH Ha IMOBEPXHOCTU
MHororpanHuka. Teopema Diinepa. IIpoctpanctBennas teopema [ludaropa. I[upamuna: n-
yroyibHasi NupamMmuaa

npaBujibHasE W yceu€HHas mupamuabl. CBoiicTBa pédep M OOKOBBIX TpaHEW MPaBHIHLHOU
nupamubl. [IpaBuabHBIE MHOTOTPAaHHUKHU: MpaBWIbHAsA MpPU3Ma U INpaBUIIbHAs NHUpaMuia,
NpaBUJIbHAS TPEYroJibHAs NHpaMHIa W TNPaBWIBHBIA TeTpa’np, KyO. IlpencraBinenue o
IIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTAdP, TOACKAdAP U UKOCADIP.

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEéOpa, nuaroHanu, yriel. Ilmomane
OOKOBOW TMOBEPXHOCTH M TOJIHOW TOBEPXHOCTH MPSIMOM MpPHU3MBI, IJIOMIA b OCHOBAHHIA,
TeopeMa O OOKOBOIl MOBEPXHOCTH MpsIMOM mpu3Mbl. Ilmomanbs GOKOBOM MOBEPXHOCTH U
MTOBEPXHOCTU IIPABWJIBHOM NMHUPaMUBI, TEOPEMA O ILIOIAAN YCEUEHHON MUPaMUIBbI.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHH IPAaBHIIBHBIX MHOIOI'DAaHHUKOB.
CuMMeTpust B NpaBUIBHOM MHOTOTPaHHMKE: CHUMMETpHUS NapajuieleNnuIena, CUMMETPHs
IIPaBWIbHBIX ITPU3M, CHMMETPHS IPABUIILHON TUPAMMU/IBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE



IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, IJINHA HEHYJIEBOIO BEKTOpa,
BEKTOPB! KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEeKTOpOB. [[€MCTBUSI ¢ BEKTOpAMH: CIIOKEHHE W BBIYMTAHHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha 4uClIO. CBONCTBA CIIOXKECHHS BEKTOPOB.
CpolicTBa yMHOKEHUsl BekTOopa Ha uucio. [loHsTue KoMIulaHapHble BeKTOpbl. llpusHak
KOMIUIAHApHOCTH TPEX BeKTOpoB. lIpaBwino mnapamwrenenunena. Teopema o pasiioxeHUU
BEKTOpa IO TPEM HEKOMILIAaHApHBIM BekTopaM. IIpsmMoyronpHas cucreMa KOOPAMHAT B
npoctpancTtBe.  KoopamHatel BekTopa. CBs3b  MEXKIYy KOOPAMHATAMH BEKTOpa U

KOOpJAMHATaMM TOYEK. YTOJ] MeXAy BeKTopamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.
11 KJIACC

Tena Bpamenust

[ToHATHSA: IMIUHIPHYECKAs TMOBEPXHOCTb, KOHHYECKAas IOBEPXHOCTH, ceprueckas
MOBEPXHOCTh, 00pa3yomue MmoBepxHocTeld. Tena BpalleHus: MUIMHIP, KOHYC, YCeUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxkeHue cepsl U MIOCKOCTH, KacaTellbHas MI0CKOCTh
K ctepe. VM300paxkeHue Ten BpalleHHUs Ha IUIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYca.
Cummerpus chepsl uapa.

O6Bém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 006 00BEME HPSIMOYTOIBHOTO
napauienenunena U ciaeactsus w3 He€. O0OBEM mpsMol U

HAKJIOHHOM MPU3MBI, HJIMHIPA, TUpaMUIbl U KoHyca. OOBEM I1apa HUIIapOBOrO CErMEHTA.

KoMOuHammu Ten BpalieHHs W MHOTOTpPaHHHKOB. [lpu3ma, BnHcaHHas B IWIHHID,
onucaHHas okojo wMHapa. [lepeceyenue cdepsl u mapa ¢ miockoctelo. Kacanue mapa u
chepsl TIOCKOCTHIO. [lOHSATHE MHOTOTpaHHWKA, OMHCAHHOTO OKOJIO cdepbl, cdepsl,
BINMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHUS.

[Tnomaas MOBEpXHOCTH HMIIMHIIPA, KOHYCA, Momans chepsl u e€ yacreil. [lomodue B
npoctpanctBe. OTHomIeHHEe OOBEMOB, IIIOMAACH MOBEPXHOCTEH MOMOOHBIX —QUTYD.
[IpeoOpa3zoBanue momobusi, romoTeTHs. PemieHue 3agad Ha IUIOCKOCTH C HCIOJIB30BAHHEM
CTEepEOMETPUUYECKIX METO/IOB.

[locTpoeHue cedyeHHil MHOTOTPAaHHUKOB U TEN BpAILCHUS: CEUEHUs IWIMHApA
(mapaienbHO W MEPHeHAUKYISIPHO OCH), CEYCHHs KOHyca (mapauielbHble OCHOBAHHIO W
MPOXOJIAIINE Yepe3 BEPIINHY), CEUYEHHS 1apa, METOIbl IIOCTPOEHUS CEUSHUI: METOJ CIIEIOB,
METO]l BHyTPEHHETO MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MITIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu HajJ BEKTOpaMH. BeKTOpHOE YMHOMXKEHHE
BekTOpoB. CBolicTBa BEKTOPHOTrO YMHOXeHHUA. [IpsiMoyrosibHas cucTeMa KOOpAWHAT B
npoctpanctBe. Koopmunatel BekTtopa. Pasmoxenwme BekTopa mo 0Oasmcy. KoopawHatHO-
BEKTOPHBIN METOJ] IPU PELICHUU T€OMETPUUECKUX 3a/1au.

JBUKeHMsI B IPOCTPAHCTBE

JIBxenus mnpoctpaHcTBa. OToOpakeHus. J[BrwkeHuss u paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JIBMKEHUW. BHUIIBI JBM)KEHUI: TapajuiebHbIN MEPEHOC, [IEHTpalbHas CUMMETPHS,
3epKaibHAas CUMMETPHsI, TTOBOPOT BOKPYr mpsimoit. [IpeoOpazoanust mogobus. [lpsmas u
cdepa Diinepa.



ININTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

cOPMUPOBAHHOCTh TPAKIAHCKOH TMO3UIUMU OOYydYaIoMmerocss Kak aKTUBHOTO U
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO OGH.ICCTBa, MMPEACTAaBJICHHUC O MATCMATUYCCKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHIA, MPOLEAYP TI'pa)XIaHCKOTo oOIecTBa
(BBIOOPBI, OMPOCHI U APYToe), YMEHUE B3aUMOJICUCTBOBATh C COIMAIBHBIMA HHCTUTYTaMH B
COOTBCTCTBUHU C UX @YHKHHHMH 1 Ha3HAYCHUEM,

2) naTpUMoOTHYECKOEe BOCTIMTAHKE:

C(OPMHPOBAHHOCTh  POCCUHCKOM  TIpa)IaHCKOW HWIACHTUYHOCTH, YBAXKEHUS K
IPOLNUIOMY M HACTOAIIEMY POCCHHCKOM MaTeMAaTHKH, LEHHOCTHOE OTHOLIEHHE K
JNOCTHIKCHHMSIM  POCCUMCKHX MAT€MAaTHMKOB U POCCHUHCKOM MaTeMaTU4YECKOM IIKOJIBI,
UCTIOJIb30BAHUE 3TUX JOCTIKEHHUH B APYTUX HAyKax, TEXHOJIOTHUX, cpepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa, Cc(HOpMHUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HaHu4, 3THYCCKOI'O IIOBCACHUA, CBA3aHHOTI'O C MPaKTUYICCKUM
MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ HAYKHU U JCATCIIbHOCTBHIO y‘-IéHOI‘O, OCO3HaHHUC JIMYHOI'O BKJIaJa B
MMOCTPOCHUEYCTOMYUBOTO OYAyIIEro;

4) 3cTeTn4ecKoe BOCIUTAHNE:

ACTETUYECKOE OTHOIIEHME K MHpPY, BKJIIOYas O3CTETUKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHHWH, pPacCyXIeHHH, BOCIPUHUMYUBOCTh K
MaTEMaTHYECKUM acIEKTaM pa3jIu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYECKHE 3HAHUsA B HWHTEpecax
310pOBOTO M 0e30MmacHoro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 37I0POBBIO
(3mopoBOE MTUTaHWe, COATAHCUPOBAHHBIN PEXXHUM 3aHATHHA U OTABIXA, PETYJISIpHAS pU3HUecKas
aKTUBHOCTH), (pU3MUECKOE COBEPIICHCTBOBAHUE MPH 3aHATHIX CIIOPTHUBHO-030POBUTEIBHOM
ACATCIIbHOCTBIO,

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYyJAy, OCO3HAaHHE LEHHOCTH TPYAONIOOMS, MHTEPEC K pa3IMYHbIM
chepam  mpodeCCHOHANBPHONW  JEATETBHOCTH, CBA3aHHBIM C MaTeMaTHKoW u  eé
NPUJIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHbIE IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEH KHU3HH,
TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B PpEIICHUWH IPAKTHUYECKUX 3a7ad MaTeMaTHYecKon
HaNpaBJICHHOCTH;

7) 3K0JI0rH4YecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhl, TOHMMAaHUE BIIUSHUSA COIUAIBHO-
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPHUPOJHOM U COLUMAIBHON Cpelbl, OCO3HAHUE
JIO0ANTBHOTO  XapaKTepa dJKOJIOTMYECKUX TMpoOieM, OpHEHTalus Ha TpUMEHEHUe
MAaTeMaTUYECKUX 3HAHUM U1 pElIeHUs 3aJad B o0acTu OKpYXaroIlel  Cpelbl,
IJTAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MTOCJIEACTBUAN I OKPYKAOLIEH CPEbI;



8) neHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH M OOIIECTBEHHON NPAKTHUKH, MOHMMAaHHUE MAaTEeMAaTUYECKOH HAayKu Kak
chepsl YeTOBEYECKON NEATeTbHOCTH, JTAnoB €€ pa3BUTHA M 3HAYUMOCTH JUJISI Pa3BUTHUS
OUBUIIN3allK, OBJIAACHUC A3BIKOM MAaTEMAaTHKU U MaTeMaTHIeCKOM Ky.]'II;TypOﬁ KakK
CpCACTBOM IMO3HAHUA MHUpPA, TOTOBHOCTH OCYHICCTBJIATH MPOCKTHYIO U HCCICAOBATCIILCKYIO
ACATCIIbHOCTb MHAUBHUAYAJILHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIe 1elicTBUS

Ba3oBble Jjoruyeckue geiicTBHA:

BBIABIIITE M XapaKTCPU30BATh CYIICCTBCHHBIC INPU3HAKH MATEMATHYCCKUX O6LCKTOB,
MOHATUH, OTHOLICHUH MEXIY TMOHATUAMH, (OPMYIHPOBATH ONPEACICHUS TOHITUH,
yCTaHABJIMBATh CYLIECTBEHHBIH MpPU3HAK KJIACCH(HKAIMK, OCHOBAHUS sl 00OOIIEHUS U
CpaBHEHUS, KPUTEPUU IPOBOIUMOTO aHAJIU3A;

BOCIPUHUMATh, (dbopMynupoBaTh U npeoOpa3oBBIBATH CYXKICHHUS:
YTBEPIUTENbHBIE I OTPULIATEIbHBIE, CIUHUYHBIC, YACTHBIE U 00IINE, YCIOBHBIC; BBISBIISTH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U

MpoTUBOpeuns B (haKkTax, NaHHBIX, HAOMIOJEHUSIX U YTBEPKACHUSX, MpeiaraTh
KPUTEPUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

ACJIaTh BBIBOABI C UCIIOJIB30BAHUCM 3daKOHOB JIOTUKH, NCAYKTUBHLIX U MHAYKTUBHBIX
YMO3aKJIFOUEHU W, YMO3AKIFOUEHUH 110 aHAJIOTUH;

MNpOBOAUTH CaAMOCTOATCIIBHO JOKA3aTCIbCTBA MATCMATHYCCKUX YTBep)KI[eHI/II\/'I (HpHMBIe
U OT NPOTHUBHOIO), BBICTPAUBATh apryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYK/ICHUS U BHIBOIBI;

BBIOMpPATh CHOCOO pemeHuss y4eOHOM 3amaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelicHus, BI:I6I/IpaTI> HaI/I6OJIee HOI[XO,Z[}IH_II/II‘;I C y‘IéTOM CaAMOCTOSATCIIBHO BBIACIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTeIbCKHe 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HMHCTPYMEHT IIO3HAHUSA, (OPMYIHUPOBATH
BOIIPOCHI, (DUKCUPYIOIINE MPOTHBOpPEUHE, NpoOJieMy, YyCTaHABIMBAaTH WCKOMOE W JIaHHOE,
(hopMHEpOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITHIO0, MHCHHCE;

IIPOBOIUTH CaMOCTOATECIBHO CHHaHHpOBaHHBIﬁ OKCIICPUMECHT, HUCCIICAOBAHHUEC o
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHdecKoro oOOBeKTa, SBJICHHUS, IIPOIEecca, BEHIIBICHUIO
3aBUCUMOCTEH MEXITy OOBEKTaMH, SBICHHUSIMH, POIICCCAMHU;

CaMOCTOSATENTHHO (POPMYyIHPOBaTH OOOOIIECHUS W BBIBOIBI IO Pe3yJIbTaTaM IPOBEIEHHOTO
Ha6H}0I[CHI/IH, HCCIICNOBAHUA, OLCHUBATH IOOCTOBEPHOCTH IIOJYYCHHBIX PE3YJIbTATOB, BBIBOJOB U
0000I1IeHNI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3sBUTHUE IIPOLECCA, a TAKIKEC BbIABUIaTh IMPECAIIOIOXKEHUA O €T0
Pa3BUTHUHN B HOBBIX YCJIOBHUAX.

Pabora ¢ nnpopmanmeii:

BBISBJIATH ACPUIUTH MH(DOPMALMH, NAHHBIX, HEOOXOMUMBIX I OTBETaHA BOMPOC
U ISl PELIEHUS 3a0a4H;

BbIOMpaTh HMH(OPMAIMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh HWHOOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MIPEACTABICHUS;

CTPYKTYpUpOBaTh HH(OpPMAIIUIO, TPEACTABIATH €€ B  pa3du4yHBIX (QopMax,



WLTIOCTPUPOBATH IpaUuecKy;
OLIEHUBATh HAAEKHOCTh MH(OPMAIMM 10 CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPHUTEPUSIM.

KoMMyHuKaTHBHBIEe YHHBEpPCAJIbHbIE y4eOHbIe 1eliCTBUS

Oomenue:
BOCHpI/IHI/IMaTI: nu (I)OpMy.HI/IpOBaTB Cy)I(,Z[GHI/ISI B COOTBCTCTBHUU CyCJIOBI/ISIMI/I Hu eIsIMAu
o0IeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY

3peHHsI B YCTHBIX M NHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOAY PEUICHHS 3a1a4H,
KOMMEHTHPOBATh MOJyYCHHBIH Pe3yJIbTaT;

B X0JIe 00CYKICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, IPOOJIEMEI,
peraeMoit 3a1auu, BHICKa3bIBaTh HJICH, HAIlCJICHHBIC HAa TIOUCK PEUICHHUS, COTTOCTABIISITh CBOU
CYXKIEHHUS C CYXICHUSMH JPYIHMX YYaCTHHKOB JHajiora, OOHapyXHBAaTh pa3iuyle H
CXOJICTBO TIO3UIINI, B KOPPEKTHOH (hopMe (OpMYyIUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJCTABIATh PE3yJIbTAThl PEIICHUs 3aa4M, SKCIIEPUMEHTA, UCCIICIOBAHMSI, MTPOEKTa,
CaMOCTOSITENTHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3alad MPE3CHTAUU |
0CcOOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIC YHMBepcaJbHbIe YyueOHbIe NeiCTBHSA

Camoopranusanus:

COCTABJIATh IIJIaH, aJITOPUTM PELICHMs 3a7ayd, BbIOMPATh CHOCOO peIIeHUus c y4ETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHUaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIB, 3MOHHOHaﬂbeIi/'I HHTEJJICKT:

BJIAJICTh HABBIKAMHU IIO3HABATEIbHOM pe(IeKCHH KaK OCO3HAaHHs COBEpIIAEMBIX
JEHCTBUI M MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIBTATOB,BIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOLIECCa U Pe3ysIbTaTa PeleHHsI MaTeMaTHYeCKOH 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IPH PEHICHUH 337a4H, BHOCHTb
KOPPEKTUBBl B JAEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAMJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEIW W YCJIOBUSAM, OOBSACHATH INPUUYMHBI
JTOCTIDKEHUS] WM HEIOCTHKEHHS DPE3yJbTaTOB AEATENbHOCTH, HAXOIUTh OLIMOKY, JaBaTb
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAaA HEATECJIBbHOCTD:

MOHMMATh W HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W MHIUBHIYaJTbHOW pabOTHI
IIPU pElICHUH Yy4eOHBIX 33/1a4, IPUHUMATDH IIeJIb COBMECTHOW NEATENbHOCTH, TUIAHUPOBATh
OpraHU3aII0 COBMECTHOHN pabOThI, paclpeesaTh BUABI padoT, 10roOBapuBaThCs, 00CYKIAaTh
MPOIIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHUS HECKOJIBKUX JTIOJICH;

Y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00Cy X aAeHHsI, 0OOMEH MHEHHUH,

«MO3TOBBIE€ IITYPMBD» M UHBIE), BBIIOJIHIATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU
JIEWCTBUSL C JPYTUMH 4IEHAMH KOMAaH]Ibl, OLECHHBAThH

Ka4ecTBO CBOETO BKJIa/1a B o0mwuit IPOAYKT o KPHUTEPHUSIM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



HPEAMETHBIE PE3YJIBTATBI

K koniy 10 kjacca o0y4aronuiicss HayYUTCs:

CBOOOJHO ONEpUPOBATh OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPUH TPU PEIICHUU
3aJa4d ¥ MPOBEJICHUN MaTEMaTHYECKIX PacCyKICHHIA,

NPpUMCHATH AKCHOMBI CTCPCOMCTpUHU U CICACTBUA U3 HUX HOpU PCHICHUU
TEOMETPHYUCCKUX 3a]1ad;

KJ1accu(UIIMPOBATh B3aMMHOE PACIIONIOKEHHUE IPSMBIX B IIPOCTPAHCTBE,MIIOCKOCTEH
B IIPOCTPAHCTBE, MPSMBIX U IIOCKOCTEH B IPOCTPAHCTRE;

CBO60,Z[HO ONncpupoBaTh MNOHATUAMH, CBA3AHHBIMU C YIJIaMU B IIPOCTPAHCTBE:
MEXy IPSIMBIMH B IPOCTPAHCTBE, MEX/TY MPSIMOU U IIOCKOCTHIO;

CBOOOJTHO ONIEPUPOBATH OHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMH,

CBOOOJTHO pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHUKOB (TIpU3Ma, MUpPaMUJA,
MIPSIMOYTOJIBHBIN TTapajuieenume, Kyo);

KJ1accu(UIMPOBATh MHOTOTPaHHUKH, BEIOUPAst OCHOBAHHUS [T KilacCU(DUKALINY;
CBO60,Z[HO ONncpupoBaTh IMOHATHUAMU, CBA3AHHBIMHU C CCUYCHUCM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH MapajlIeIbHOE, EHTPAIBHOE U OPTOTOHAJILHOCTIPOCKTUPOBAHUE (QUTYP
Ha IJIOCKOCTb, BHIMOJIHATH H300paxeHus GUryp Ha MI0CKOCTH;

CTPOUTDH CCUCHUA MHOT'OI'paHHUKOB Pa3sInIHbIMU METOOdaMU, BBITIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKHU M3 PHUCYHKOB TMPOCTBIX OOBEMHBIX (GUTYp: BHUI
CBEpXY, COOKY, CHH3Y;

BBIYUCIIATh TUIOIIAJAA TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MHPaMHIIA),
TeOMETPHUECKUX Tell C IPUMEHEHHEM (HOopMyIT;

CBOOOJHO ONEpUPOBATh TMOHSATHSIMH: CHMMETpPHUSI B IPOCTPAHCTBE, IIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U INIOCKOCTHCUMMETPUH (PUTYPHI;

CBOOOJHO  ONEpPHPOBATh  TOHSATHUSMH, COOTBETCTBYIOIIUMH  BEKTOpaM |
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH HeﬁCTBHH HaJa BCKTOpaMU;

pemarh 3aJa4d Ha JOKa3aTelbCTBO MAaTEMAaTUYCCKHX OTHOUICHWH W HAXOXICHHE
reoOMCTPHUICCKUX BCINYNH, IPUMCHAA NU3BCCTHLIC MCTOIBI

IIpY pEIIECHUM MaTeMATHYECKUX 3aJad TOBBIIIEHHOTO M BBICOKOIO YPOBHS
CJIOKHOCTH;

IIPUMEHSITh npocTeiimume IIPOrpaMMHBIE cpeactea M JIIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CHCTEMBI IIPH PEUICHUH CTEPEOMETPUYECKUX 3a1ad;
U3BJIEKaTb,  IpeoOpa3oBbIBATh M HMHTEPIPETUPOBAaTh  HMHMOpMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUrypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaXx;

IPUMEHATh IIOJy4YEHHBIC 3HAHMS Ha IIPAKTUKE: CPaBHUBAaTh WU AHAIU3UPOBATH
pealbHBIC CHUTyalud, IPHUMEHATH HW3Y4YCHHBIC IOHATHS B IIpOLECCE IIOHUCKA
peleHusl MaTeMaTHYecKu Cc(OpMYyJUPOBAHHOM  HpOOJIEMBI, MOJCIUPOBATH
peanbHble CUTyallud Ha S3BIKE I'€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIH C
MCIOJIb30BAHUEM T€OMETPHUUECKUX TOHATHI U TeopeM, armapara aireopsl, pemarb

IIPAKTHYCCKUE 3a/1a49U, CBA3aHHBIC C HAXO0XICHHUCM I'€OMETPUICCKMXBCIINYNH,

UMETh MpEACTaBIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHs I'€OMETPUU KAaK COCTaBHOM
4acTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.



K kony 11 kiaacca oOydaromuics HayqYUuTCs:

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBI3aHHBIMH C IIMJIMHIPHYECKON, KOHHUECKOU
1 chepuUuecKOil MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI TTOTYYCHUS;

ONEPUPOBATh TOHATUSIMH, CBS3aHHBIMH C TEllaMH BpAlICHUS: [WIHHIPOM,
KOHYCOM, cepoii U mapom;

pacrio3HaBaTh Tena BpamleHus (LMHINHIp, KOHYC, cepa U map) U OOBACHATH
CIOCOOBI OTYYEHUS TEJ BPaIICHUS;

KI1accu(UIIMPOBATh B3aUMHOE PACIIONIOKEHHE CHEPHI U MIIOCKOCTH;

BBIYUCIIATh BEIIMYMHBI JIEMEHTOB MHOTOTPAaHHHKOB W TEJl BpAIICHUsS, 00BEMBI U
TUTOIIAIM TIOBEPXHOCTE MHOTOTPAHHHUKOB U TEJl BPALICHUSI, TEOMETPHUECKUX TEJ C
MpUMEHEHUEM (POPMYT;

CBOOO/THO OTIEPUPOBATH NOHATUSIMH, CBA3aHHBIMU C KOMOMHALIMSAMU TEJ BPAIICHUS
U MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIUCAHHBIA B CPEpy U OMNUCAHHBIA OKOJIO
cdepsl, cepa, BOIUCaHHAS] B MHOTOT'PAaHHUKUIIU TEJIO BPAIICHHUS,

BBIUUCIIAT COOTHOIICHHS MEXIy IUIOMIAISIMH IOBEPXHOCTEH M 00bEMamu
IMOJJOOHBIX TEJI;

n300pakaTh M3ydaeMble (DUTYpBI, BBITIONTHATH (BBIHOCHBIC) IUIOCKHE YEPTEKHU W3
PUCYHKOB IPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS
TeJ BpalleHHUS,

W3BJICKATh,  WHTEPIPETUPOBATL W  NPeoOpa3oBbBaTh  HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEICTAaBICHHYI0O Ha 4YepTexax U
PHUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALIUY HaJl BEKTOPAMU;

3a/1aBaTh MIIOCKOCTh YpaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

pelarh TreoMeTpUYecKHe 3aladdl Ha BBIYUCICHHE YIVIOB MEXIY NpPSIMbIMH H
IJIOCKOCTSIMHU, BBIYHCIIEHHE PACCTOSHUI OT TOYKM [0 IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOJIa MPH PELICHUH;

CBOOO/IHO ONEPUPOBATH MOHITHSIMH, CBSI3aHHBIMH C JBUKECHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBMKECHUIA,

BBITIONTHATh M300pakeHUsT MHOTOTPAHHUKOB M TEJ BPAIICHUS MPH MapaJICIIbHOM
nepeHoce, LEHTPAIbHOM CHUMMETPUHU, 3€pKaJbHOM CHMMETPHH, IPH IOBOPOTE
BOKPYT MIPSIMOM, MpeoOpa3oBaHusI MOI00MS;

CTPOUTH CEUEHUS MHOTOTPAHHMKOB M TeJd BpAILEHUS: CEUYEHUd UWINHIApA
(mapajnenbHO W NEPIEHAUKYJSIPHO OCH), CEYEHHs KOHyca (IapajljiesIbHbIE
OCHOBAHHIO U MPOXOAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

MCIOJIb30BaTh METO/bI IMOCTPOCHHS CEUEHUN: METOJ| CJIEI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/] IEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS;

MPUMEHITh TEOMETpUYEeCKhe (aKThl AJsl PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEeIoJIaraloIuX HECKOIbKO I1aroB PElIeHUs], €CIIU YCIOBUS IPUMEHEHHUS 3a1aHbI
B SIBHOU M HEsIBHOU (hopme;

pemiarh 3a7a4d Ha J0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOILICHWH U HAXOXKJICHUE
reOMETPUYECKUX BEJINYMH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA M 3JIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
IPU PEUICHUN CTEPEOMETPHUUECKUX 3a/1a4;

MPUMEHSTh TOJTy4YeHHbIE 3HAHUS Ha TNpAKTUKE: CpPaBHUBATh, aHAIU3UPOBATh U
OLICHUBATh peaJibHble CUTYyallMH, MPUMEHITh M3yUEHHBIC MOHITHS, TEOPEMBI,



CBOWCTBa B TIpOILIECCe IOMCKA PEHICHUS MaTeMaTHYeCKu CHOPMYIHPOBAHHOM
npoOJeMbl, MOJEIUPOBAaTh peallbHble CHUTyalldd Ha s3bIKE TE€OMETpUH,
HCCIIEI0BATh ITIOCTPOCHHBIE

MOJIEIM C UCIOJIb30BaHUEM TIE€OMETPUYECKMX TIIOHATUH M TEOopeM, ammapara
anreOppl, pemarb MPaKTUYECKHE  3aJadd, CBS3aHHbIE C HaXOXXICHUEM
F€OMETPUUYECKHUX BEJIUYUH;

UMETh TpeCTaBICHNS 00 OCHOBHBIX JITalax Pa3BUTHS I'€OMETPUH KaK COCTaBHOMN
yacTu pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢possbie)
n/n NPOrpamMMbl Bcero Kontpoabneie | - Ipakrieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 BBeznenue B cTepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue NpsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapaytenbHOCTB NPAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHuKyASPHOCTD MPSMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTiabl ¥ paccTosiHUA 16 1
MHoOrorpaHHuK" 7 1
BekTopsl B mpocTpaHCcTBE 12
2 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3 AN 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM Korrrpoasreie | Tpaktiseckue (undposrbie)
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypest
1 AHanuTHueckas reoMeTpHusl 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cCUCTeMaTH3aIls 3HAaHUH
3 O0bEéM MHOTOTpAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaamn moBEpXHOCTH U OOBEMBI 9 1
KpPYTJIbIX TE
6 JBrxenus 5 1
7 [ToBTOpeHwme, 0606meHI:Ie u 17 )
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 102 g 0

[NPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KosnuyecTBO 4acoB

Bcero

KonTposibHbIe
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3YYeHU S

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OcHOBHBIE NTpaBHJIa U300paKEHUS HA
PHUCYHKE TUIOCKOCTH, apaJlJIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[IonATHS cTepeoMeTpUn: TOUKA, IIPsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIia N300paKECHHSI HA PUCYHKE
TUTOCKOCTH, MapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIuHbI OTpe3Ka

[MoHsTHSA: IEpECeKArOIIUECS MIIOCKOCTH,
NIepECEeKArOIINECs MPsIMasi ¥ TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[TonsTHs: nepecekaroluecs MIOCKOCTH,
nepeceKaroIuecs npsimast ¥ II0CKOCTb;
HOJIyIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue
HPOCTEUIINX MTPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIUX 00BEKTOB

MHororpanHuKH, H300paskeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX
¢uryp, HeCyIecTBYIOINUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBbIC
crnencTBHs U3 HUX. CriocoOBI 3a1aHus
HPSAMBIX ¥ TUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U IIIOCKOCTEH

10

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a U pU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus! MOTyYEHHBIX MII0OCKOCTEH.
PackpairBaHue MOoCTPOEHHBIX CEUYECHHI
pa3HBIMH LIBETaMU

11

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a U pU3MBbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus! MOTyYEHHBIX MIT0OCKOCTEH.
PackpairBaHue MOCTPOEHHBIX CEUYCHHI
PAa3HbIMH LIBETAMU

12

N300pakeHne CeUeHU MMpaMHU/IbI,
Ky0a ¥ IPU3MBbI, KOTOPbIE IPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHusl MoIyYEHHBIX MIT0OCKOCTEH.
PackpairBaHue MoCTPOEHHBIX CEUYCHHI
pa3HBIMH LIBETaMU

13

N3obparkenune ceueHU MUpaMUIbI,




Ky0a U IPU3MBbl, KOTOPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
nepeceyeHus! MOTyYEHHBIX MIT0OCKOCTEH.
PackpaiiBaHue MOoCTPOEHHBIX CEUYCHHI
Pa3HbIMH LIBETAMU

14

Merton creoB A1 TOCTPOCHUS
CeueHuu

15

Merop cinenoB s TOCTPOEHUS
cedeHuii. CBOMCTBA nepecedyeHnit
MPSAMBIX U TIJIOCKOCTEH

16

Meton cieoB ISl MOCTPOSHUS
ceueHuii. CBOICTBA MepeCceUCHHI
IPSIMBIX U IUIOCKOCTEH

17

[TocTpoenue ceueHuit B mupaMuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX UYepTEKEH U 3aIUCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuit B mupaMu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX UYepTEKEH U 3aIKCh IIaroB
MOCTPOEHUS

19

[TocTpoenue ceueHuit B mupaMu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEKEH U 3aIUCh 11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuit B mupaMu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue




BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB
MOCTPOCHUS

21

[ToBTOpeHue mianuMerpuu: Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaXx.
[TomoOue TpeyroasHUKOB

22

[ToBTOpeHue mianumerpun: Teopema
Menenas. PacdeThl B ceUeHHAX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUH

23

KonTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenBaronecs
npsimble. [Ipu3Haku CKpemnBaromuxcs
npsimbixX. [lapanenbHble npsiMbie B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOI MapajieIbHON
JTAaHHOU MPSIMOM, TPOXOALIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalel Ha
JIaHHOW npsaAMoil. Jlemma o nepeceyeHuu
napajiCIbHbIX NPAMBIX IIJIOCKOCTBIO

26

[TapamienbHOCTh TPEX MPSIMBbIX.
Teopema o0 TpEX mapaIeabHbIX
npsMbIX. Teopema 0 CKpenBaloIuXcs
MPSAMBIX




27

[TapanmnenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300paxxeHne pa3HbIx
¢buryp B napaienbHON NPOEKIINI

28

[lenTpanbHas NpoeKusi. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMU. Yron
MEXAY MPSIMBIMU

29

3amaun Ha 1OKa3aTeILCTBO U
HCCICAOBAaHUE, CBA3AHHBIC C
PacCIOIOKEHHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsTHs: MapamIeabHOCTh NMPSIMOMN 1
MJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
napauIeIbHOCTU IPSIMOM U TIOCKOCTH.
CBolicTBa mapauieIbHOCTH MPSIMOHM U
IJIOCKOCTH

31

['eomeTpuyeckue 3a1auu Ha
BBIYUCICHUC U 10KAa3aTCJIILCTBO,
CBSI3aHHBIE C MMAPaUICIbHOCTHIO MPSMBIX
U TJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoeHne cedeHus, MpOXOIAIIETO
yepes JaHHY0 IPSIMYI0 Ha 4epTexe U
[apaJuIeIbHOTO APYrou npsamoii. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHS, TIPUMECHEHUE
JUTSI TIOCTPOCHUS CeueHU Ky0Oa u
napauienenunena. Croncraa




napaujicjicnmIcaa U mMpu3Mbl

34

[TapannensHble ockocTH. [Ipu3Haku
NapajuIeIbHOCTU JBYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJIEKALTY IO TAHHOW IIJIOCKOCTH U
CJIEACTBHUS U3 HEE

36

CBolicTBa mapaiesIbHBIX MIJIOCKOCTEN: O
NapaJyIEIbHOCTH NPSIMBIX IEPECEUEHUS
MIPHU NIEPECEUCHUHN JIBYX MapauIeIbHBIX
IJIOCKOCTEN TPEThEM

37

CBolicTBa mapauieIbHBIX MITOCKOCTEH:
00 oTpe3kax nmapajuieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]Ty MapalIeIbHBIMU
IUIOCKOCTSIMU; O TIEpECeUeHUH MPsIMOM C
JBYMsI TapaJIJIeIbHBIMU MJIOCKOCTSMU

38

[ToBTopenwne: Teopema Iudaropa na
IJIOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPHUS
PSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a ¥ MPSIMOYTOJILHOTO
napasuiesenumnena

41

Boruncnenue 1iaMH 0Tpe3KoB B Ky0e U
IPSIMOYTOJIBHOM MapajuieenuIene

42

[lepnieHAUKYIIIPHOCTD NPSIMOM U




mockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOU U
IUIOCKOCTH

43

[leprieHAMKYASAPHOCTH NPSAMOU 1
mockocty. [Ipusnak
NEePHEHANKYISIPHOCTH IPSIMON 1
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPAMOMU, IPOXOISIICH
yepe3 TOUKY MPOCTPaHCTBA U
MEePIECHANKYISIPHOMN K MIIOCKOCTH

45

[110cKOCTH U IEPIIEHIUKYIIPHBIE UM
psiIMble B MHOTOIPaHHUKAX

46

[110cKOCTH U IEPIIEHIUKYIIPHBIE UM
psiMble B MHOTOTPaHHUKAX

47

[IepnieHauKyISIp 1 HAKIOHHAS.
ITocTpoeHue nepneHANKYIIsIpa U3 TOUKU
Ha IIPSIMYIO0

48

[leprieHAUKyIISIp U HAKIIOHHAS.
ITocTpoeHue nepneHANKYIIsSIpa U3 TOUKU
Ha IPAMYIO

49

TeopeMa 0 Tpéx nmepneHuKysapax
(mpsimast u oOpaTHast)

50

TeopeMa 0 TpEX mepneHIuKyIsIpax
(mpsimast 1 oOpaTHast)

51

Yron Mexay CKpelnBarOIIMMUCS




MMpAMbIMHA

[Touck nepneHANKYISPHBIX TPSIMBIX C

52 IIOMOUIBIO NEPIIECHINKYIIIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[Moctpoenue ceuenuii Kyba, mpuU3MBbl,

54 IIPaBUIILHOM IIUPAMHU/JIBI C ITIOMOILBIO
OPTOTOHAJILHOW MPOEKIINHU
[TocTpoenue ceueHuit Kyoa, MpU3MBI,

55 MPaBWJIBHON MUPAMUJIBI C TTOMOIIBIO
OPTOTOHAJILHOW MTPOEKIIUU
CumMmMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IUIOCKOCTHU. IInockocT
CUMMETPHU B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyIspHOCTH IPAMOMR
Y TUIOCKOCTH KaK CJIEICTBUE CUMMETPUN

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCcTOSIHUI OT TOYKH /10 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCcTOSIHUMN OT TOYKH /10 IJIIOCKOCTH
CriocoObI OIyCTUTh MEPIEHIUKYIISPHI:

60 CUMMETpHUs, CABUT TOUYKH I10
napajuieIbHON MPAMOM

61 CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62 KoHnTtposbHast paborta "B3aumuoe




PACIIOJIOKCHUC TIPAMBIX U IJIOCKOCTEH B
npocTpaHcTse”

63

[ToBTOpEeHME: yroa MexAy MpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJILHOM TPEYTOJILHUKE, TeOpeMa
KOCHUHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKPEIIHBAIOIIUMHUCS IPSIMBIMH B
MPOCTPAHCTBE

65

['eomeTpryeckue METOAbI BEIUMCICHUS
yTia MeXIy MPsIMBbIMU B
MHOTOIPAaHHHUKAX

66

JByrpanubiii yroj. CBOHCTBO
JMHENHBIX YTJIOB ABYTPAHHOIO YIJia

67

[IepnieHqUKyIISIpHBIE IIIIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHIUKYIISIPHBIX
IUIOCKOCTEH

68

[Ipu3Hak neprneHauKyJIIpHOCTH
IJIOCKOCTEH; TeopemMa 0 IpsIMOK
[IEPECEUCHUS ABYX IUIOCKOCTEH
NEPIECHIUKYIJIAPHBIX TPETHEH IIIOCKOCTH

69

[IpsiMoyrobpHBII Napanienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA MIPSMOYTOJIBHOTO
napajuleJenumne1a

70

TeopeMa 0 [uaroHaiIy IpsiMOYroJIbHOTO
napajuleJenuIeia u ClIeACTBUE U3 HEE




71

CrepeomMeTpuiecKue U NpUKIaaHbIe
3a/1a4¥, CBSI3aHHBIC CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX M TUIOCKOCTH

72

[ToBTOpEHME: CKPEITUBAIONITUECS
HpHMBIG, HapanneanbIe IIJIOCKOCTHU B
CTaHIAPTHBIX MHOTOTPaHHUKAX

73

[Tapa mapayenbHbIX IJIOCKOCTEN HA
CKPEILMBAIOUIUXCS MTPSAMBIX, PACCTOSTHUE
MEXIY CKPEUIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTBIX CUTyaLUAX

74

Paccrosinre OT TOUKH 10 TIOCKOCTH,
paccTosiHue OT MPSIMOM /10 TNIOCKOCTH

75

Brruucnenue paccTosHUN MEXTY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO NIEPICHANKYIIAPHON
IUIOCKOCTH

76

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TPEXIPaHHBIX yIioB. Teopema
[Mudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77

DneMeHTHI ChepUIeCcKOil TeOMETPHUH:
reoIe3NYEeCKUE ITNHUA Ha 3eEMIIE

78

KontponsHas pabora "Yrisl u
paccrostHus"

79

CucreMaTu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro 3JI€MEHTHI"




IInpamua. Buns! nupamun.

80 IIpaBunbHas nupamuna !

21 [Tpusma. [Ipsimast 1 HaKJIOHHAS IPU3MBI. 1
[IpaBunbHasg npuszma

22 [Ipsamoii napamienenune, 1
MPsIMOYTOJIbHBIN Mapajuiefnenunena, Kyo

23 Brinykiibie MHOTOrpanHuku. Teopema 1
Ditnepa
Beinykieie MHOTOrpannuku. Teopema

84 Oiinepa. [IpaBriibHBIC U 1
MOJIYIIPaBUIIbHBIE MHOTOTPAaHHUKH

25 KontponbHas padota |
"MHuororpaHHuku"

26 [TonsaTHe BeKTOpa HA TIIOCKOCTHU U B |
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTs BekTOpOB 1

89 [IpaBusno mapamnenenumnena 1

90 YMHOKEHHE BEKTOpa HA YHCIIO 1
Paznoxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJTHOU 1
IJIOCKOCTH

92 CxansapHoe NpOU3BEICHHE 1

93 Boruncnenue yriia Mexy BEKTOpamH B 1
MIPOCTPAHCTBE

94 [Ipocreiiue 3aga4u ¢ BEKTOpAMHU 1




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O06o0011eHne ¥ cUCTeMaTH3aIMsI 3HAHUH 1
99 O06o0011eHne ¥ cUCTeMaTH3aLMsI 3HAHUH 1
100 Hroroas koHTpoJbHAA paboTa 1
101 HroroBast KoHTpoIBHAs paboTa 1
102 O0001eHne ¥ cucTeMaTH3alus 3SHAaHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kounrtpoubusie | IIpakTuueckue
n/n Bcero H3yYyeHHs | o0pa3oBaTesibHbIE
padoThl padoThI
pecypchl
[ToBTOpenue Temsl "KoopauHatsl
1 BEKTOpa Ha TUIOCKOCTH U B 1
npocTtpaHcTae"
) [ToBTOpenue Temol "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Brruncnenue yria 1
MEK]ly BEKTOpaMH B MPOCTpaHCTBE"
IToBTOpeHue TeMbl "YpaBHEHME
4 PSIMOM, IPOXOIAILEeH Yepe3 ABe 1
TOYKHU"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE MIJIOCKOCTH B OTPE3KAX
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE MIJIOCKOCTH B OTPE3KAX
7 BekropHoe npousBeneHue 1
g JInHelHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpPOBaHUE
JInHEeNHbIE HEPABEHCTBA, IMHEMHOE
9 ’ 1
MporpaMMHUpOBaHUE
10 AHanuTHYeCKHe METO/BI pacuéTa yria 1




MCXKAY IPAMBIMU B MHOT'OI'paHHUKAX

11

AHanuTuyeckrue MEeTobl pacuyéra yria
MEX/1y TUIOCKOCTSIMH B
MHOT'OTpaHHUKAX

@opMyia pacCTOSIHUA OT TOYKH 10

12 IJIOCKOCTH B KOOpPAWHATAX

13 HaxoxneHne paccTosIHUI OT TOUKH J10
IJIOCKOCTH B KyOe

14 HaxoxneHne paccTostHUI OT TOUKH J10
MJIOCKOCTH B MPABWJIBHOW MTUpaMUIe

15 KonrponsHast pabora "AHanutuyeckas
reomeTpus”

16 CeueHnst MHOTOI'PaHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOTOIPaHHUKOB: METO]{
CJIEJIOB
CeueHust MHOTOIPaHHUKOB:

18 CTaHJIapTHBIE TIIOCKOCTH, IEPECCUEHUS
MPSAMBIX U TIOCKOCTEH

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajuiebHbIe CeUCHHUS

20 [TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLICHMI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIMBAIOIAMHUCS

IpsAMBIMHA




22

[lepnieHIuKyAsIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHJIapPTHBIE Maphl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN U

IpsAMBIX, CUAMMCTPHUU MHOTOT'PaAaHHHUKOB

23

[lepnenqukynsipHbIEC PSMBIE U
IIJIOCKOCTHU: TEOPEMA O TPEX
HEPIEHIUKYIISIpax

24

IlepnieHquKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IIUH B
MHOT'OIPaHHUKAX

25

[ToBTOpEHME: TIOIMAAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
omaaen, cooopakeHus moo0us

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
omaaen, cooopakeHus moo0us

27

IToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
TJI01a e, COOOpaKEeHUS TTO100uS

28

[Inomanu ceyeHrii MHOTOTPaHHUKOB:
IUIOLIAU TOBEPXHOCTEN, pa3pe3aHus
Ha 9aCTH, COOOpaKEHUS ITOA00Us

29

[Inomanu cedyeHrii MHOTOTPaHHUKOB:
IUJIOLIAX TOBEPXHOCTEN, pa3pe3aHus
Ha 9aCTH, COOOpaKEHUS ITOA00Us

30

Konrponsnas padora "[loBTopenue:
MHOT'OIrpaHHUKH, CCUCHUA




MHOTOTPaHHHUKOB"

31

06bEM Tena. OO6beM TPSIMOYTOJIBHOTO
napauiesienurnesa

32

3amaun 00 yaBOCHUH Ky0Oa, O
KBaJpaType Ky0a; 0 TPUCEKIINH yTria

33

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuiesienune1a

34

[TpukiaaHbIe 3a/1a49H, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMA
MPSIMOYTOJIHHOTO MapaieNIeuIe1a

35

OOBEM MpsIMOI TPU3MBI

36

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIYMCICHHEM 00bEMOB
IIPSIMOY TIPU3MBI

37

[pukinagHble 3a1a4M, CBSI3aHHBIC C
00BEMOM MIPSIMOI TPU3MBI

38

Brrurcnenue 00bEMOB TN ¢ TOMOIIIBIO
ornpenenéHHoro uarerpana. O0bEm
HAKJIOHHOUW PU3MBI

39

Brruncnenue 065EMOB Tell C TOMOIIIBIO
ornpenenéHHoro uaTerpana. O0bsEM
nupaMubl

40

dopmyna 00bEMa MUPaAMUIBL.
OTtHomeHne 00bEMOB MUPAMUJL C
OOIIKM YTIIOM




41

®opmyna 06bEMa MUPAMUIBL.
OTtHomeHne 06bEMOB MUPAMUJL C
00IIM yTJIOM

42

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE ¢ 00BEMAMU HAKIIOHHOH
TIPU3MBI

43

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMHU TTUPAMHUIBI

44

[Tpuxnanueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIC C 00BEMOM
HAKJIOHHOH IIPU3MBI

45

[Mpuxnanueie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHBIE ¢ 00BEMOM MTUPAMHUIBI

46

[Tpumenenne 00bEMOB. Brruncinenue
paccTOsIHUSA A0 MIIOCKOCTH

47

KonTponbnas pabota "O0BEM
MHOrOrpaHHuKa"

48

[MunuHapudeckas NOBEPXHOCTD,
oOpa3zyromue MUIHHAPUIECKON
MTOBEPXHOCTH

49

Humuaap. [psiMoit KpyroBOil UIUHIP.
[Tnomianp MOBEpXHOCTH MJIMHIPA

50

Konunueckas moBepxXHOCTb,
o0pa3yrolne KOHHIeCKOM
nosepxHoctu. Konyc

51

CedeHue KOHyca MIIOCKOCTBIO,




HapannenLHoﬁ IIJIOCKOCTH OCHOBAHUSA

52

Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEYEHHBIX KOHYCOB

53

[Tnomaae 6OKOBOM MOBEPXHOCTH U
IIOJIHOW ITIOBEPXHOCTU KOHYyCa

54

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYyCa

55

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHUCIICHHUC,
IMOCTPOEHUEM CEUCHUH LIMIIMHAPA,
KOHycCa

56

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCiIbCTBO U BBHIYHCIICHUC,
IMOCTPOEHUEM CEUCHUH LIMIIMHAPA,
KOHycCa

57

HpI/IK.HaI[HBIG 3aJda4u, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IK.HaI[HBIG 3aJda4yu, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl 1 mapa ¢
ockocThlo. Kacanue mapa u chepsr
IJIOCKOCTRIO. Buj 1 n3o0paxenme
mapa

61

[epeceuenue cdeps! u mapa ¢
TIocKocThI0. Kacanue mapa u cdepsr




IJIOCKOCTRIO. Bu u n300pakeHue
mapa

VYpasuenue chepsl. [Lnomans chepst n

62 N .
e€ yacteit

63 Cummerpus chepsl u mapa
CrepeoMeTpuueckue 3afadyd Ha

64 JTI0KA3aTelIbCTBO U BBIUMCIICHUE,
CBSI3aHHBIE CO cepoil U mapom,
MMOCTPOCHHUEM UX CEYEHH MIOCKOCTHIO
CrepeoMeTpuueckue 3afadyd Ha

65 JI0Ka3aTeNIbCTBO U BBIUMCIICHUE,
CBSI3aHHBIE CO cepoil U mapom,
MMOCTPOECHUEM UX CEUEHHH IIIOCKOCTHIO

66 [IpuknanHele 3aa4n, CBS3aHHBIE CO
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 IUIOCKOCTH, BEIYHCIICHUS B
OKPYXHOCTH, CTaHAAPTHBIE MTOJ00US

68 Paznuuynbie KOMOMHALIUY TEI BpaIleHUs
1 MHOTOTPaHHHUKOB

69 3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaiieHus"

70 3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

71 KonrtponsHas padora "Tena u

MIOBEPXHOCTHU BpaleHus"




72

O6béM unuHapa. Teopema 06 00bEMe
npsAMOro nuJInHApa

73

Brranciienne 00bEMOB TEIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

74

ITmomaay OOKOBOM U ITOJTHON
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYHMCIICHUEM O6’béMOB
WINHAPA, KOHYyCa

76

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Y IJIOIAIM TOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa u MapoBOTro CEKTOpA.
Teopema 06 00béme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKIE 3a1a4H,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB
11apa, [apoBOro CErMeHTa  IapoBOIo
ceKTopa

78

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM IIapa u
momaasio cepbl. COOTHOMEHUS
MEXIy TUTOIAISIMHU TOBEPXHOCTEH U
00BbEMaMH MTOJOOHBIX TEI
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[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenue o0bEMa ipu 0 100HH.
CrepeoMmeTpriecKue 3a1auu,
CBSI3aHHBIE C BBIUKCICHHEM 00BEMOB




TeJI U IUIOIIaZeN TOBEPXHOCTEN
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Kontponbras padota "Ilnomann
MTOBEPXHOCTU U O0BEMBI KPYTJIBIX TEN"
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JIBM>KeHUS MPOCTPAHCTBA.
OroOpaxenusi. J|BUKEHUs U paBEHCTBO
¢uryp. OOmme cBOHCTBa IBUKEHUH
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Buabl n1BukeHMi: napaiebHbII
MEePEHOC, IEHTPaJbHAsl CAMMETPHS,
3€pKajibHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOi1
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[TpeobpazoBanus mompoowus. [Ipsmas u
cepa Diinepa
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I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JBUKEHUS
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KonrtponsHas padora "BekTops! B
npocrpaHcrae”
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Oo6o6maromiee nosropenue 11 mousTHit
1 MeToJ0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"[TapanienbHOCTb NPSMBIX U
IJTIOCKOCTEM B TPOCTpaHCTBE"
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U METOJ0B Kypca reomerpun 10-11
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O6o0maromiee moropenue 11 moHsATHI
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"O6beM MHOTOTrpaHHUKA"
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O6o6maromiee moropenue 11 moHsATHI
U MeToJ0B Kypca reomerpuu 10-11
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"O06beM MHOTOTpaHHUKA"
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HToroBast KOHTpOJIbHAs paboTa
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HToroBast KOHTpOJIbHAs paboTa
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[ToBTOpeHue, 06001IEeHNE 1
cUucTeMaTu3alus 3HaHUI
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Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B PA3BUTHH




COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJOTHUH
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HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTHHI
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH
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HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTHHI
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH
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HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHHI
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHHI
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI IVIAA YYEHUKA

» MaremaTHka: anreOpa U Hayana MaTeMaTHYeCKOT0 aHalIn3a, TEOMETPHSI.
I'eomeTpus, 10-11 knaccwl/ byty3os B.®., [Ipacosnios B.B. nox penaxiueit
Canosuauuero B.A., Akunoneproe obmectBo «M3narensctBo «lIpocBemienne
Mepsnsk A. I'. , Homuposckuii . A., [lonsxkoB B. M. MATEMATHKA.

I'eometpus 10 knacc: yrimyOneHHbIN ypoBeHb: yueOHuK - M.: Bentana-I'pad

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA
SAposenko B. A. "T'eometpus. 10-11 kmnacc. [loypounsie pa3paboTku K

yueOHoMy komiuiekty JI.C. Atanacsna u np"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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