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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust sBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
obmiero oOpa3oBaHMsl, TaK KaKk 00€CIIeYMBAET BO3MOXKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBJIEHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy  JIOTMUECKOE  MbIIUIeHHE,  (OopMHpyeMoOe  MNpU  U3YYEHUH
OOy4YarOIMMUCS MOHITUIHBIX OCHOB I'€OMETPUU, IPHU J0KA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKN JIOTUYECKUX YTBEPKIACHUHN IPU PEIICHUH I'€OMETPUUYECKUX
3aJlay, YMEHHME BBIJIBUTaTb M OINPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS TIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
(du3nyuecKux 3aaay.

[{enb ocBoeHus mporpaMMbl yueOHOTo Kypea «['eomeTpus» Ha yriyOaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIIOCOOHOCTEH oOOyyaromuxcs mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH nmpeaMeTHO obnacTu «Maremaruka u
uHpopmatrka»  yepe3  O0ECleUeHHE  BO3MOXKHOCTH  NPUOOpPETeHHS U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
celM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEUTHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJlayaMu Kypca T'€OMETPUUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSAIONIMMH U YCUIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJBTYpbI U
(opMupOBaHKE OCO3HAHUS B3aMMOCBSA3M T'€OMETPUH C OKPYIKAIOLIUM MUPOM;

dbopMHpoBaHUEe TMpPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEHUIIUX MAaTEMAaTHUYECKHX MOJENSAX, MO3BOJIAIONIMX ONHCHIBATH U H3y4aTh
pa3HbIE SIBJICHUS OKPY’KAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIIapara mno pasiaeiy
«CtepeoMeTpus» y4eOHOro Kypca reOMETpUN;

¢opMupoBaHue  yMEHUS ~ BIAJE€Th  OCHOBHBIMM  TOHATUSAMU O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMya M yMEHHE HUX NPHUMEHSATh, YMEHHMS JIOKAa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CTIOCOOBI PEIICHHUS 3a/1aY;

dbopMupoBaHrE YMEHUS pacro3HaBaTh HA YEPTEKAX, MOJAEIAX U B PEATbHOM
MUpE MHOTOIPAHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

(dbopMHpOBaHWE NMOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUi, (POpMUpPOBAHME NMOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKJICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJaMHU JO0Ka3aTeIbCTB U aJIrOPUTMOB
pelieHusi, yMEHUs UX MPUMEHATh, MPOBOAMUTH JOKa3aTEIbHBIE PACCYXKIACHHUS B



XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHUEe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUHU MaTEMATUUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATHUKH B IIPOBEJACHUU
JIETyKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAJIbHBIX W  TBOPYECKUX
CocOOHOCTEH 00y4arouxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHHU, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (YHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl pPAclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX NOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTHUX
y4eOHBIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSI PEANBbHBIX CUTyallUid, HCCIEAOBAHUS TMOCTPOEHHBIX MOJIEIEH,
MHTEPHPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusoTcs: «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CpopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
HNOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUHM Ha YIIIYyOJIEHHOM ypOBHE OOy4YeHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIBHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHHH  pachpelensieTcss He  TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Cojaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHOi paboueit
POTPaMMBbI, pacHpeeIEHHBIM IO TOoJaM OOyYeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIILHBIM BOIPOCAM 00yUaroIIuecs
oOpalaquch HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHW30BaTh  OBJIAJICHHE
reOMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHLINIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUYECKUX MPEACTABICHUN O0yHArOUIUXCS, PACIIUPsIa U yriyOJisis
e€, 00pa3yst MpPOYHbIE MHOKECTBEHHBIEC CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUH Ha YriayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  [OCTPOCHUS
WHIUBUIYAbHBIX 00pa3oBaTelIbHBIX MporpamMM, OOECHeYUuTh YIIyOJIEHHOE
M3YUYEHHE T€OMETPUHU KaK COCTABIISIIONIEH yueOHOTo npeamera «MaTteMaTukay;

MOJATOTOBUTHh OOYYAIOIIMUXCA K MPOAOHKCHUIO HW3YUYEHHUS MAaTEeMaTUKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01IKUM U poecCuOHATBHBIM 00pa30BaHUEM.



Ha wm3ydenume ydebHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpPOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Hegento), B 11 kinacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
napajuielibHble W CKpellMBarolmuecss mnpsmble. [Ipu3Haku CKpemuMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: NapajuIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
U 1uiockocTd. [lapamienbHoe M LIEHTpabHOE MPOEKTHUPOBAHUE, HM300pakeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeNbHOIO MpoekTupoBanus. W3o0paxenue
buryp B mapasiesbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yroJ
MEXIy NPSMBIMA B IIPOCTPAaHCTBE. [lapayiepHOCTh TUIOCKOCTEN: MapaJuIeIbHbIE
IJIOCKOCTH, CBOICTBA MapaJuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
MPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapaulelieuIie],
IIOCTPOCHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHINKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: MPU3HAK  NEPHNEHIMKYJSAPHOCTH  JIBYX
I0CKOCTEN. Teopema o TpEX MePHEHAUKYIAPaX.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSAMOW M IUJIOCKOCTBIO, ABYIPAHHBIN
yIOJI, JIMHEWHBIW yroJl ABYI'PAHHOIO yriya. TpEXTpaHHbI U MHOTOI'PaHHbIE YIJIbI.
CBoliCTBa IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHororpaHHuKHU

Buabsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
npu3Ma, npsMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBAsl U MOJHAs IOBEPXHOCTb MPU3MBI.
[Tapamnmenenunen, NOpsSAMOYrOJIBHBIA — MHapajuleJIENUIe] W €ro  CBOWMCTBA.
Kparuaiimine mnyTM Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: nN-yrojapHas mnHpaMuja,
npaBuwibHas W yceu€HHass nupamuiabl. CBolicTBa pébep M OOKOBBIX TI'paHEl
NPaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpAaHHUKH: IPaBUJIbHAS IpU3Ma U



MpaBUWIbHAS IHUpPAMUJA, MPABUJIbHAS TPEYrOJjbHAs MNHUPAMUIA W MPABUIIbHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JNOAECKAdIP U UKOCADIP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHalid, YIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOU IPHU3MBI,
IIONAJAh OCHOBaHWI, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOW MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIHHOM MHUPaMUIbI,
TEOpeMa O IUIOLIAAN YCEUEHHOU TUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  IPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B MPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPHS
napajuielienunea, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBHOU
MAPaAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJICHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpAa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamtenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. IIpsimMoyronpHas cucremMa KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBsA3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJN MeEXIy BekTopamu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[loHATHA: UUAMHIpPUYECKAsT TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTb,
chepuueckass TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3auMmHoe pacnonoxeHue
chepsl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalieHusl Ha TUIockocTh. Pa3BépTka munuHapa U koHyca. CuMmmerpus chepsl u
miapa.

O6béM. OcHOBHBIE CcBOiicTBAa 00BEMOB Tein. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbI, HUJIUH]IpA, MUpaMUIbl U KOHyca. OOBEM I1apa M 1apoBOTO
CEerMEHTA.

KoMOuHnainuyu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
HWIMHAP, ONHCAaHHAs OKojo nuiauHapa. Ilepeceyenne cdepbl M mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,



OIKMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPaHHUK WM TEJO
BpaLICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYCA, IJIONMaab chepbl U e€ 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHME OOBEMOB, ILIONIAACH MOBEPXHOCTEN
nonobueix ¢uryp. IIpeoOpasoBanue momoOusi, romoTeTHs. Pemenue 3amay Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPAIlCHUs: CEUEHUS LIIMHAPA
(mapayieTbHO YW MEPIEHAMKYISIPHO OCH), CEUCHHS KOHyca (mapaljieiabHble
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPILINHY), CEYEHUS 1Iapa, METObI IOCTPOCHHUS
CEUYEHHMI: METOJ CJIEIOB, METOJ BHYTPEHHEIrO MPOEKTHUPOBAHUS, METOJ IepeHoca
CEKYLIEH MIIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHctBe. Omnepauuu HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBAa BEKTOPHOIO YMHOXEHHUA. [IpsmoyronbHas
cucTemMa KoopauHat B mpoctpaHcTBe. Koopaunats! Bekropa. PasznoxkeHune Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH TIE€OMETPUUYECKHUX
3asay.

J{BMKEeHUS B IPOCTPAHCTBE

JIBixxenust mpoctpanctBa. OToOpaxkenus. [[BrkeHuUss U paBeHCTBO (uryp.
OO6mue cBoicTBa JABWXKEHUM. Buabl ABWKEHUN: MapauiebHBIA IEepeHoC,
LHEHTpaJbHass CUMMETPUS, 3€pKalbHasi CUMMETPHs, IMOBOPOT BOKPYT IMPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TPakKIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
IPOLLJIOMY M HACTOSLIEMY POCCHMCKONW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTUX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCTbIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAsA AICTETHKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUNA, PACCYKICHUH, BOCIPUUMUIUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTIIbIXa, PEryisipHas ¢pu3nuecKasi akTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOM JIESITEIbHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NIPWIOKCHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun U pean30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEH IKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HANpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

cOPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJbTYpPhl, TIOHUMAHHWE BIUSHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpellbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TMPUMEHEHHE MAaTEeMAaTUYeCKHX 3HaHMM JUIsl pelieHus 3afad B 00JacTu
OKpYJ)Karolel cpelbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4YeloBEeUeCKOW JesTeTbHOCTH, 3TaroB €&
pa3BUTUA ¥ 3HAUYUMOCTH JJISI PA3BUTHUS LUBWIM3ALMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEOBATEIbCKYIO JIEATETbHOCTh
WHJVMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATUW, OTHOIICHHH MEXAYy TMOHATHSAMHU, (HOPMYIUPOBATH
OTpeieNICHUs] TIOHSITUH, YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN34;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, CIMHUYHbBIC, YaCTHBIE U OOII1E, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUECHHI, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

BBIOWpATh crmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yyuy€ToM
CaMOCTOSITEJILHO BBIJCJICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBIICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
IPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUSA, OLEHHUBaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI pPEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATH3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uH(bOpMaIIH o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /laBaTh MOSCHEHUS MO XOAY PELICHUs 3a/layu,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, pelIaeMo 3ajauyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYACTHHKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMPATH (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLIEKT:

BIAJCTh HABBIKAMH  TI03HABATEIHHON  pedyIieKCMM  KaK  OCO3HAHMS
COBEPINAEMbIX JIEUCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAICTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JTOCTIDKCHUS VI HEJIOCTHIKCHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHJIUBHUAYaIbHOU
paboTBl TpHM pEHICHWH YYCOHBIX 3a7a4, MPUHUMATh IIeb COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpeneniTh
BUJIbI palbOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yiabTar padoTHI,
00001aTs MHCHUS HECKOJILKHX JIIOJIEH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH UYJICHAMH KOMAaHIBI, OIICHUBAThH
KauyeCcTBO CBOETo BKJaJa B OOMIMN MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaronuicsi Hay4uTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUM TIPU
pelIeHUH 3a1a4 U MPOBEICHUN MAaTEMATUUYECKUX PACCyKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX MHPHU PELICHUH
r€OMETPUYECKUX 3a/1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;

e CBOOOJHO OMEpHUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOMl U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamuza, NpsSMOYToJIbHBIN Mapaienaenunen, Kyo);

e KJaccuuIUpoBaTh  MHOTOTPAHHHMKH,  BbIOMpas  OCHOBaHHMS IS
KJ1acCu(UKAIUY;

e CBOOOJIHO ONEPUPOBATH MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napajiesbHOE, LHEHTPaJIbHOE U OpTOTOHAJIBHOE
MIPOCKTUPOBAaHKUE (PUTYP HA IIIOCKOCTh, BBINOJHATH M300pakeHusi Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISATH  IUIOMIAAM  IOBEPXHOCTEH  MHOTOIPaHHUKOB  (MpH3Ma,
MMpaMuJia), TCOMETPUUYECKUX TEJ C IpUMEHEeHHEM (HOpMYII,

e CBOOOJHO OMEPHUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
duryps;

e CBOOOJIHO OIEPUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJl BEKTOPAMHU;

e pelmarh 3aJa4d Ha J0Ka3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HaXO0XXJICHUE TCOMETPUUYECKUX BEIUYMH, MPUMEHSISI HU3BECTHBIE METObI
MIPU PEIICHUN MaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJI0KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJICKaTh, MPeOOpPa3OBBIBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax;

e TMPHUMEHATH I[OJYYECHHbIE 3HAHUS HA MPAKTUKE: CpaBHUBATh M
aHAJM3UPOBATh PEalbHbIC CUTYyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mporiecce IMOMCKa pelieHus MaTeMaThudecku  cpopMyaupoBaHHOU
npoOJsieMbl, MOJACIUPOBATh PEAIbHBIC CUTYyallMM Ha SI3bIKE T€OMETPHU,
HCCIIEIOBATh MMOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajreOpbl, peliath MPaKTUYECKHUE 3aJ1ayH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTHH.

K koniry 11 kiacca o0y4aronuiicss HAyIuTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYEHUS,;

ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C TEJIaMU BpPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYUESHHS TEJl BPAIlCHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIIONOkKeHUE c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHus,
O00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHKOB WM TEJI BPAICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIIUSIMH Tell
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIN B chepy u
OMMCaHHBINA 0KOJIO cdepsl, chepa, BIUCaHHAST B MHOTOTPAHHUK WA TEJIO
BpAILICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXKY IJIOMIAIIMUA TTOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEIN;

n300paxarh u3ydaeMble (UTYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, IMpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJIHATH ONEpally HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
periaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTJIOB MEXKY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUMUCIICHHE PACCTOSTHUM OT TOYKH JI0 IUIOCKOCTH, B
1[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHSTHSIMHU, CBSI3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JABUKCHUM;

BBITIOHATh M300paXEHUsI MHOTOTPAHHUKOB U TEJl BpAIllCHUS MpU
napajjieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPHH, TIPY TTOBOPOTE BOKPYT MPSIMOM, TpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHHUKOB M TE€J BpAILCHUS: CEUYCHHS LUIMH]IPA
(mapanienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajljieibHbie
OCHOBAHHUIO U TIPOXOASIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METO/bl TOCTPOCHHSI CEUEHWI: METOJA CJEJI0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



NIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJbKO IIaroB pELICHHs, €CIA YCJIOBUS
MIPUMEHEHUS 33/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JIOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0X/JICHUE T€OMETPUUECKUX BEINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA  HA  MPAKTUKE:  CPABHUBATS,
AHAIIN3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYaLlUU, IPUMEHSITh N3YUYCHHbBIC
MOHATHS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  C(OPMYJIUPOBAHHOM  TPOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE€ CHUTYyallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIOJb30BAHUEM TIE€OMETPUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pemarh M[PAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBiIeHUss 00 OCHOBHBIX dTamax pa3BUTHUSI TE€OMETPUM Kak
COCTaBHOM 4yacTu (PyHIaMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U IUNIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHIUKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTl B paccTosTHUA
MHoOrorpaHHuku
BexTops!l B IpocTpaHcTBE

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTU3AIIUS
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE

(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmorexa [JOK



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Amnanutudeckas reoMeTpus

[ToBTOpeHme, 0600mEeHNE 1
cHUCTeMaTH3allMs 3HAHUI

OO0BEM MHOTOTpaHHUKA
Tena BpaieHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJl

JBrxeHus

[ToBTOpenue, 0600mEeHNE 1
cUcTeMaTH3aInsI 3HaHUN

OBILEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE

(mudposrie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK

bu6mmoreka [IOK



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypenI

OcHoBHBIE TIpaBUIIa U300pPAKEHHS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsTHS cTepeoMeTpHH: TOUKa, psiMasi,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE

MIpaBWIIa U300paKCHHSI HA PHUCYHKE 1
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX

(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS: MepeceKaronuecs MIOCKOCTH,

nepeceKaronmecs npsiMasi ¥ miIoCKOCTh; 1

MOJTYTIPOCTPAHCTBO

[ToHsTHS: TIEepeceKaroIrecs MIOCKOCTH,

MepeCceKaroNINecs MpsMasi | MIOCKOCTB; 1

MOJTyTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHE

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1 bubnmnorexa [JOK
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOMHNX O0BHEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE 1



10

11

12

13

14

CJIICACTBHSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBHIC
ciencTBus u3 HUX. CrnocoOsl 3a1aHus
NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TNIOCKOCTEH

N300paxeHue ceueHuil MIpaMuibl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UxX
pébpa. M3o0pakeHue nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
IMOCTPOCHHBIX ceueHuu Pa3sHbIMU [IBETAMU

N300pakenune ceueHuit nupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pébpa. M3obpakeHne nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYEHUH pa3HbIMM LIBETaMU

N300pakenune ceueHuit nupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pébpa. M3obpakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEYEHHUH pa3HbIMM LIBETaMU

N3o06paxkenue ceuenuit mupamubl, Kyda u
MPU3MBI, KOTOPBIE MPOXOJIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEUYCHUN Pa3HBIMU I[BETAMHU

MeTon crieoB ISl IOCTPOSHUS CeUeHU

bu6nuoreka [JOK

bubmmoreka [JOK
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Merton cnenoB sl TOCTPOCHUS CEUCHHUIA.
CBoiicTBa nepeceyeHuid MpSMbIX U
IJIOCKOCTEMN

MerTox cie1oB I OCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue cedeHwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOCHUS

[TocTpoeHue cedenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX ‘{epTe)KCI;'I " 3aI1iCh HI1aroB
MOCTPOCHHS

[TocTpoenue cedenwuii B mupamue, Kyoe
1o TpémM ToukaM Ha pEbpax. Coznanue
BBIHOCHBIX qepTen(eﬁ " 3aI1iCh HI1aroB
MTOCTPOCHHUS

IToctpoenue cedenuii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIMCh [1aroB
IIOCTPOEHUS

[ToBropenue nmiuanumerpuu: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonoOue
TPEYroJIbHUKOB

[ToBTOpenue manumeTpun: Teopema
Menenas. PacuyeTsl B ceueHUIX HA
BBIHOCHBIX uepTexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPHUH

bu6mmorexa [IOK

bubmuoreka [JOK
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Kontponbras padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacnosioxkeHUe NpsMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsimble. [Ipru3Haku ckperuBarommxcs
npsMbix. [TapaiensHble npsiMble B
IIPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSAMOM MapaiieIbHON
JAHHOM NPSIMOM, MTPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAalllel Ha JaHHON
npsMoii. Jlemma o nepecedeHun
NapaieNbHbIX MPSAMBIX MIOCKOCTBIO

[TapannensHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPsMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX

[TapaynenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA AapAILIEILHOTO
npoekTupoBaHus. MI300pakeHne pa3sHbIX
¢buryp B napauienbHON IPOEKIUN

[lenTpanbpHas npoeKkus. YTomi c
COHANPABJICHHBIMA CTOPOHAMH. YTOII
MEX]y MPSIMBIMH

3aayn Ha 10KA3aTEILCTBO U
HCCJIEAOBAHNE, CBA3aHHBIE C
PaCIOIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

[TonsaTus: mapaiieabHOCTh NPSMOHN U
IUIOCKOCTH B npocTpaHcTBe. [Tpu3nak
NapalyIeIbBHOCTH MPSIMON U TUIOCKOCTH.
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CgoiicTBa napauieIbHOCTH MPSIMOU 1
IJIOCKOCTH

['eomeTpuueckue 3agaun Ha BHIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeTbHOCTHIO MPSMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE

[TocTpoeHue ceueHust, MPOXOIAILIETO YEPE3
JIAHHYIO IPSMYIO Ha YEPTEXKE U
MapaJIEIBLHOIO IPYTroi npsimoit. Pacuér
OTHOIIEHUI

[MapannenbHas IpoeKius, IPUMEHEHUE
JUTSI TIOCTPOCHHSI CEUCHUH Ky0a u
napauienenumnena. CeoncTa
napasuieNienumeia ¥ MpU3MbI

HapannenLHLIe IIJIOCKOCTH. HpI/I3HaKI/I
nmapalICJIbHOCTH ABYX IUIOCKOCTEH

Teopema o napaaensHOCTH U
€/IMHCTBEHHOCTH ITUIOCKOCTH, MTPOXOASIIEH
4yepe3 TOUKY, HE MPUHAIEKAILYI0 TaHHON
IJIOCKOCTH U CIEACTBUS U3 HEE

CBolicTBa napauiesIbHbIX IJIOCKOCTEM: O
MapajieIbHOCTH MPSIMBIX NIEPECEUCHHS
IIPU IEPECEUECHUHU JIBYX MapalIeNIbHbIX
IUIOCKOCTEMN TPEThEN

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MmapasuleIbHbIX MPSIMBIX,
3aKJTIOUYEHHBIX MEXKY MapaieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU MPSIMOii ¢
ABYMs TapaJUICIIbHBIMU TNIOCKOCTAMUA

bu6mmorexa [IOK

bubmuoreka [JOK
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[ToBTopenue: Teopema [Tudaropa va
IJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasuiesenunesa

Brranciaenue JJIMH OTPE3KOB B KY66 u
IpAMOYT'OJIBHOM MapaJlJICICIIUIIEAC

[lepnieHIUKyYIAPHOCTH NPAMOU U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH MIPSIMOMN U
IJIOCKOCTH

[lepnieH UKy IAPHOCTH NPSAMOU U
mockocty. [Ipnu3nak
MEPIEHIUKYISIPHOCTH MIPSIMOMN U
IJIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISALIEH
yepes TOUKY NMPOCTPAHCTBA U
MEePIEHANKYISPHON K MIIOCKOCTH

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKaX

[InockocTy ¥ NEpNEHAUKYIISIPHBIE UM
IIpsIMbIE B MHOTOTPaHHHUKaX
[lepnieHAUKyISAp ¥ HAKIOHHAS.
ITocTpoeHne nepneHuKyIsapa U3 TOYKH Ha
IPSIMYIO

[leprieHUKyISp ¥ HAKIIOHHAS.
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[TocTpoenue nepneHAUKYIApa U3 TOUYKN HA
IpSMYIO

Teopema 0 TpEX NEepHEeHANKYIISIPAX
(npsiMas u oOpartHas)

Teopema o TpEx nmepreHAnKyIApax
(npsimast 1 oOpaTHast)

VYTon MexXIly CKpeIInBalOIIUMUCS
PSMBIMH

[Touck nepreHIuKyJISIPHBIX IIPSAMBIX €
IIOMOILBIO IIEPIEHANKYIIIPHBIX
TIOCKOCTEHN

OpToroHajibHO€ MPOECKTUPOBAHUE

[TocTpoenue ceuenuii kyba, MpU3MBlI,
MIPaBWJIBHON NMUPaMUIBI C TOMOILBIO
OpPTOTOHAIILHOU MTPOEKINH
[TocTpoenue ceuenuii kyda, MpU3MBlI,
MPaBWJIbHOM MUPaMUIbI C TOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IUIOCKOCTH. ITnockoctn
CUMMETPHUN B MHOTOTPaHHHUKAX
[Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIE€ICTBUE CUMMETPUHN
[IpaBuiabHbIE MHOTOTPAaHHUKH. Pacuér
PacCTOSHUMN OT TOYKH JI0 IJIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér

paCCTOHHI/Iﬁ OT TOYKH JO IINTIOCKOCTH

CriocoObl OIyCTUTh NEPIEHAUKYIAPHL:

bu6mmorexa [IOK

bu6mmorexa [IOK



61

62

63

64

65

66

67

68

69

70

CUMMETPUS, CABUT TOYKHU IO
MapayieIbHON MPSAMO

CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

KonrponsHas padora "B3anmuoe

p p

pacIoNIOkKEHUE MPSIMBIX U IIJIOCKOCTEH B
npocrpaHcTae”

[ToBTOpEHME: Yroa MKy MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIBLHUKE, TeOpeMa
KOCHUHYCOB

[ToBTOpEHME: YTOa MEKITY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I'-IeCKI/Ie METO/AbI BBIYUCIICHUA

yrijia MExXAy NpsAMbIMHU B MHOT'OI'paHHUKaxX

JIByrpansbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

[TepnenaukynsapHbie maockoctr. CBOMCTBA
B3aMMHO TMEePIEeHANKYISIPHBIX MITOCKOCTEN

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa 0 IpsiMOi
nepeceueHus IByX MI0CKOCTeH
MEePIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

[IpsimoyronbHbBIN Napauienaenunes; Kyo;
MU3MEpEHUs, CBOMCTBA IPSAMOYTOJIBHOTO
napajuiesienuneaa

TeopeMa 0 qMaroHany NpAMOYIrOJIbHOTO

bub6mmorexa [IOK
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rapajuiesienuIe/ia U CIeICTBHE U3 Hed

CrepeomeTpuuecKue U IpUKIaaHbIe
3aJ1a4y¥, CBSI3aHHBIC CO B3AaMHBIM
PACIIOIOKCHUEM IIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeI CKpCHIUBAOIINUCCA TPSAMBIC,
HapaJiICJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOTI'OrpaHHHUKax

[Tapa mapayuienbHBIX MJIOCKOCTEH Ha
CKPELIMBAIOIINXCSA MPSAMBIX, PACCTOSIHUE
MEXKy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYALMSIX

Paccrosaue ot TOUukH J0 IIIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

Brluncnenue paccTosHUA MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOUIBIO NEPIIEHIUKYIIPHON MIIOCKOCTH
TpéXrpaHHblii yroj, HEpaBeHCTBA MJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TE€OpPEMBbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIJIa

DneMeHTHI chepruuecKoil reoMeTpuu:
reoIe3MYeCKUe IMHUM Ha 3eMile
Konrtponbnas padota "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
H €TI0 3JIEMCHTHI"

[Tupamupa. Buasl nupamun. [paBunbnas
nupamuaa

bu6nmoreka [JOK

Bbubnuoreka [JOK
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[Tpusma. [Ipsimast U HaKJIOHHAS IPU3MBI.
[IpaBunbHas nmpusma

[IpssmMoit napannenenunen,
MPSIMOYTOJIbHBIN Napajuiesenunes, Kyo
Brinykiibie MHOrorpaHHuku. Teopema
Olinepa

Boinykibie MHOrorpanHuku. Teopema

Oitnepa. [IpaBuibHbIC U OTYyIPaBUIIbHBIC

MHOTOT'PaHHUKU
KonTponbhas pabora "MHuororpaHHuKu"

[lonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE

CyMMa BEKTOpPOB

Pa3zHocTh BEKTOpPOB

[IpaBuno napannenenumnena
YMHOKEHUE BEKTOPa HA YUCJIIO

Pasnoxxenue Bektopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIe)KAIIUX B OTHON
MJIOCKOCTH

CkanspHoe Mpou3BEICHNE

Brluncnenue yria Mexxay BEKTOpaMu B
MIPOCTPAHCTBE

[Ipocreiimne 3a1aun ¢ BEKTOpaMHU
[Ipocreitmme 3aga4n ¢ BEKTOpaMHU
[Ipocreiimne 3a1aun ¢ BEKTOpaMHU
[Ipocreitmme 3aga4n ¢ BEKTOpaMHU

O000I11IeHIE U CUCTEMATU3aIUs 3HAHUN

(I S SN SN

R e e =

bu6nmoreka [IOK

bu6mmorexa [IOK



99 O0001IeHre U cUCTEMaTU3ALNs 3HAHUI 1
100 Hrorosas KOHTpOJIbHAs paboTa 1
101 HroroBas koHTposbHas paboTa 1
102 O06o01IeHre U cucTeMaTu3anus 3HaHuH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KUIACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue tems! "KoopauHats! BekTopa

Ha TUIOCKOCTH U B MMPOCTPAHCTBE"

[ToBTOpenue Temol "CkansipHoe
MIPOMU3BEIEHNUE BEKTOPOB"

[ToBTOpenue Tems! "Boruncnenue yria
MEXy BEKTOPAMH B IPOCTpaHCTBE"
[ToBTOpEeHUe TeMb! "YpaBHEHHE TPSIMOH,
IPOXOJsAIIeH yepe3 1Be TOUKu"
YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TIIOCKOCTH B OTpe3Kax

BekropHoe npousseneHue

JIuneliHble HEPABEHCTBA, JIMHEWUHOE
IpOrpaMMUpPOBaHUE

JInneliHbIe HEPABEHCTBA, JIMHEMHOE
IpOrpaMMUpPOBAaHNE

AHanuTnyeckne MCTOJbI pacqéTa yria
MCKAY NPSIMBIMHA B MHOT'OT'paHHHUKAX

AHanUTHYECKHEe METO/IbI pacuéra yria
MEXy TJIOCKOCTSIMU B MHOTOTpaHHHKaX

dopMya pacCTOSHUS OT TOUKH 10

Koan4gecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHS

DJIeKTPOHHbIE

nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK

bub6mmorexa [IOK

bubmnoreka [JOK
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15

16

17

18

19

20

21

22

23

24

IIJIOCKOCTH B KOOpAHWHATax

HaxosxaeHre pacCTosiHUI OT TOUKHU 10
TUTOCKOCTH B KyOe

HaXO)K,Z[eHI/IC paCCTOHHI/Iﬁ OT TOYKH OO0
IIJIOCKOCTHU B HpaBHHLHOf/'I IupamMu/e

Kontponbhas pabota "AHanuruyeckas
reometpus"

CeueHHUs MHOT OI'PaHHUKOB: CTAHAAPTHLIC
MHOI'OI'paHHUKN

Ceuenuns MHOI'OI'PAaHHHUKOB: METO CJICI0B

CequI/m MHOFOFpaHHI/IKOBI CTaHI[apTHBIG
MJIOCKOCTH, MIEPECEUECHUS MTPAMBIX U
IJTOCKOCTEN

[TapaynenbHble NPAMBIE U TNIOCKOCTH:
HapaJuyIeJIbHbIE CEUEHUs

[TapannenpHble NpsAMbIE U TIOCKOCTH:
pPacy€T OTHOLIEHUI

[TapannenbHbIE TPSMBIE U TNTIOCKOCTH:
YIJIBI MEKTY CKPEIIMBAOIIUMUCS
PSAMBIMU

[lepnennuKysipHbIE IPSMBIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIECHIUKYIJIAPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

[IepnieHauKyIsIpHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TpeX
NEPIEHANKYIISIPAX

[IepnieHauKyIsIpHBIE NIPSIMBIE U

bu6nmoreka [IOK

bub6mmorexa [IOK
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29

30

31

32

33

34

IIJIOCKOCTH: BBIYUCJIICHUSA OJINH B
MHOTI'OI'paHHHUKax

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JISI
TIOMIAJIEH, COOOpaKEHUS MOI00US

[ToBTOpeHnue: miomau
MHOT'OYTOJIEHUKOB, ()OPMYJIBI IS
Ioma e, cooopakeHus moaoous

[ToBTOpeHue: muomaan
MHOTOYTOJTBHUKOB, ()OPMYJIIBI JISI
IomIaiel, cooopakeHus moaoous

[Tnomany ce4eHnit MHOTOTPAaHHHKOB:
IUTOIIAIA TIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUS TTOT00MS

[Tmonmaam ceyeHnii MHOTOrPaHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS ITO00US
KonTponsnas padora "[loBTopenue:
MHOTOTPaHHHKH, CEUYCHUS
MHOTOI'PAaHHHUKOB"

O6BéM Tena. O6beM MPSMOYTOIBEHOTO
napasuieNienumne1a

3anaun 00 yABOCHUHU Ky0a, 0 KBaApaType
Ky0a; O TPUCEKIIUU yTia

CrepeoMeTpHuecKUE 3a/1a4M, CBA3aHHbIE C

00BEMOM MIPSMOYTOJIBHOTO
napaJiesienune1a

HpI/IK.HaI[HBIe 3aJa4u, CBA3aHHBIC C

bu6mmorexa [IOK
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42

43

44

45

46

BBIUHCJICHHEM 00bEMa MPSIMOYTOJILHOTO
napasuieNienumne1a

O0BEM IPAMON TPU3MBI

CrepeomeTpuyeCcKHUe 3a/1a4l, CBSI3aHHbIE C
BbIYUCIIEHEM 00BEMOB IPSMOM MPU3MBbI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSMOI TPU3MBI

Brrancnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpeaenéuHoro uarerpaita. O0bpEm
HAKJIOHHOM MPU3MBI

Brrurcnenue 00bEMOB TEII ¢ TTOMOIILIO
omnpenenénHoro uHrerpana. OobsEm
TTUPAMHU/TBI

®dopmyia o0bEMa mupamMuasl. OTHOIIICHUE
00bEMOB MUPaMHU/T C OOIITUM yTIIOM
®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CrepeomeTpuuecKue 3a/lauu, CBA3aHHbIE C
00BbEMaMU HAKIIOHHOW MTPU3MBI
CrepeoMeTpUYECKHE 3a/1a4H, CBA3aHHBIC C
00BEMamMu THpaMUIBI

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

[Ipuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CBsI3aHHbBIE C O0BEMOM TTUPAMUIBI

[Tpumenenue o0bEMOB. Borurcnenue
paccTosiHUA 10 IIOCKOCTU

bu6nuoreka [JOK

bu6mmorexa [IOK

bu6nmoreka [JOK

bubmmoreka [JOK



47

48

49

50

51

52
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58
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KonTtponbHas pabora "O0bEM
MHOTOTpaHHUKA"

Hunuaapuyeckasi IOBEPXHOCTbD,
00pa3yromue MWIHHIPUIECKON
MOBEPXHOCTHU

Hunuaap. [pssMoi KpyroBou HUIUHAD.
[Imomane MOBEpXHOCTH LUAIUHIPA
Konnueckas noBepxHocTb, 00pasyromiue
KOHUYECKOH noBepxHocTu. Konyc
CeueHune KOHyca MIO0CKOCTHIO,
napajuIeIbHOM MII0CKOCTH OCHOBaHUS
VYceuénnslit konyc. M3o00paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB
[Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM MTOBEPXHOCTH KOHYCa

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
IIOCTPOECHUEM CEUYEHUI IIWINHJPA, KOHYyCa

CrepeoMeTprueckue 3aauu Ha
JI0OKa3aTelIbCTBO U BHIYHMCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHyCa

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C
[UIHHIPOM

IIpuxnagHeie 3a1a4n, CBI3aHHBIE C
UWJIAHIPOM

Cdepa u map

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmorexa [IOK
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68

69

70

[Tepeceuenue cheps u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B u n3o6paxenue mapa

[Tepeceuenue ceps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCThI0. B u n3o6paxenue mapa

VYpasuenue chepsl. [Inomans cheps u eé
yacreu

Cummerpus chepsl 1 mapa

CrepeomeTpuyuecKue 3a1a4u Ha
JTIOKA3aTeIbCTBO M BEIYHUCIICHUE,
CBsI3aHHBIE CO Chepoli U MapoM,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpuuecKkue 3aj1auu Ha
JIOKa3aTeIbCTBO M BEIYHCIICHUE,
CBsI3aHHBIE CO Cepoi U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO
[IpuknanHbie 3a1a4u, CBsI3aHHBIC CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYUCJICHUA B OKPYKHOCTH, CTAHAAPTHBIC
nooous

PaznuuHble KOMOUMHAIMK TEN BpaLeHUs U
MHOT'OI'PaHHHKOB

3anaun no teme ""Tena U MOBEPXHOCTH
BpaieHus"

3anaun o teme ""Tena ¥ MOBEPXHOCTH
BpalueHus"

Bbubnuoreka [JOK
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KoHnTtponbHas padota "Tena u
MOBEPXHOCTHU BpaiieHus"

O0béMm nunuaIpa. Teopema 06 00bEMe
MMPAMOIo HMUJInHApa

Brruncnenue 06bEMOB Tel ¢ TOMOLIBIO
omnpenenénHoro uHrerpana. OobvEm
KOHycCa

[Tnomaay GOKOBOK M OJHOM
MOBEPXHOCTU KOHYyCa

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMITMH/IPA,
KOHyca

[Ipuknanueie 3agaun o Teme "OO0bEMBI U
TJIOIIAIU TTIOBEPXHOCTEH Te"

OO0BEM 1Iapa u MmapoBOro CEKTopa.
Teopema 06 06béme mapa. [1nomans
cepsl. CTepeoMeTpUUeCKHe 3a1a4H,
CBSI3aHHBIE C BBIUKUCIIEHHEM 00HLEMOB
Iapa, IIapoBOro CErMEeHTa U [IIapoBOTO
CeKTopa

[Ipuknanueie 3anauu mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
iomaeio cepol. COOTHOIICHUS MEXKITY
TUTOIIAISIMH TTOBEPXHOCTEH U 00bEMaMH
MOJI0OHBIX TeJ

[TomoOHbBIE TeNna B IPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100UH.
CrepeoMeTpHUeCKHE 3a]Ia4H, CBSI3aHHBIC C

bu6mmoreka [IOK
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BBIUKCJICHHEM 00BEMOB TeJ U IUIOMIAeH
MOBEPXHOCTEH

KonTponbnas padora "[Tnomanm
MMOBEPXHOCTH U O0BEMBI KPYTJIIBIX Te"

JBmxenus npoctpancTBa. OTOOpakeHusl.
JBrokeHus U paBeHCTBO ¢uryp. Oouue
CBOMCTBA JIBUKCHUU

Buapl nBrkeHuUid: mapauieabHbIA
MEPEHOC, LIEHTPaNIbHAS CUMMETPUS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
IPsIMO

[IpeoOpazoBanus nomoous. [Ipsmas u
chepa Ditnepa

I'eoMeTrpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHSI

Konrtpomnbhas padora "BekTops! B
npocTpaHcTse”

O6o06matomiee moBTopeHue 11 moHsTHiA 1
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIlHsl 3HAHUI:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpoCTpaHcTBe"

O6o6maromee noproperue 11 monsTuii u
METOJIOB Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HaHUI:
"BekTops! B pocTpaHcTBe"

O6o06matomee moBTopeHue 11 moHaTHii u
METOJIOB Kypca reomeTpun 10-11

bu6nuoreka [JOK

bu6nmoreka [JOK
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KJIACCOB, CUCTeMAaTH3alsl 3HAHUI:
"BekTopsbl B npocTpaHcTse"

Ob6o6maromee moropenue 11 noHATHH 1
MeToa0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"OO6beM MHOTOrpaHHUKA"

Ob6o6maromee moropenue 11 moHATHH 1
MeTo0B Kypca reomerpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"O06beM MHOTOrpaHHuKa"

Ob6o6maroree noropenue 11 noHATuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3allNs 3HAHWI:
"ITmomanu MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

Ob6o6maromee mosropenue 11 moHATHH 1
MeTo/0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIlMs 3HAHWIA:
"ITmomany MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

Nrorosas koHTpoJsibHAs paboTa
HroroBast KOHTpoIbHAs paboTa

[ToBTOpenue, 0600IICHNE U
crucTeMaTu3alus 3HaHUI

HcTopus pa3BUTHsI CTEPEOMETPUH KaK
HAyKHU U €€ POoJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

bu6mmorexa [IOK



97

98

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U € poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKHU U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX HHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAyKH U €€ POoJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102

bu6mmoreka [IOK



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

reomerpus 10-11 IToropenos A.B. n3garensctBo IIpocBemenne

METOJNYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Meroauueckue pexkomenaannu reomerpus 10 kimace A.H.3emisikoB
[Ipocsemienne

Meronnueckue pexkomenaannu reomerpus 11 kimace A.H.3emisikos
IIpocBenienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://teacher.fio.ru

http://teacher.fio.ru

http://www.ege.edu.ru/


http://school-сollection.edu.ru/
http://wmolow.edu.ru/
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