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HOACHUTEJIBHAA 3AIIMCKA

['eomerpust siBnsieTCs OAHMM M3 0Aa30BBIX KypCOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK KakKk O0OECHe4YrBaeT BO3MOXKHOCTh H3yUYEHHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAyYHOW  HANpaBJIE€HHOCTM W MPEIMETOB
TYMaHUTApHOTO 1uKJIA. [TockonbKy JIornueckoe MblIeHHe, (hopMupyeMoe npu
U3yYeHUH  OOYyYalolMMHUCA  TOHSATHUIHBIX  OCHOB  IE€OMETPHUM,  IpH
JI0Ka3aTeNIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pELIeHNH T€OMETPUUECKUX 3aJ1ay, YMEHHUE BbIIBUTATh U ONPOBEPIaTh T'UIIOTE3bI
HEMOCPECTBEHHO MCIMOJIb3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOIO
LMKJIA, B YACTHOCTHU (PU3MUECKUX 3a]au.

Ilenp ocBoeHMs mporpamMmbl yuyeOHoro kypca «l'eomerpusi» Ha
yrayON€HHOM  ypOBHE —  pPa3BUTHE  WHIAUMBUIYAIbHBIX  CIIOCOOHOCTEM
oOyyJaronxcsit Ipy M3YYEHUU TE€OMETPUU, KaK COCTABIISIONICH MpeaMETHOU
obmactu «MaremaTtuka U HMHPOPMATHKA» yepe3 O00eCleueHHE BO3MOKHOCTH
IPUOOPETEHHS] U UCIOJIb30BaHUsl OoJiee TIIyOOKHX T'€OMETPUYECKUX 3HAHUMN U
NEUCTBUN, CHEHU(PUUYHBIX TE€OMETPUHM, M HEOOXOAMMBIX [UISl YCIEUIHOTO
npoeCCUOHAILHOTO  00pa30BaHMs,  CBSA3AHHOIO  C  HUCIOJIb30BaHUEM
MaTE€MaTUKH.

[TpropuTeTHBIMM 3aa4aMHl Kypca F€OMETPUHM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacUIMpeHne MPEACTABICHUSI O T€OMETPUM KaK YaCTU MUPOBOU KYJIbTYpPHI
1 (OPMHPOBAHNE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYIKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O
BKHEUIINX MaTEMaTUYECKUX MOJENSX, MO3BOJISIOIIMX OMHMCHIBATh U M3y4daTb
pa3Hble SIBJICHUSA OKPYXKAIOLIEro MHUpa, 3HAHWE MNOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca FreOMETPHH;

dbopMHpOBaHME  yMEHUS  BIAJETh  OCHOBHBIMU  MOHATUAMH O
IPOCTPAHCTBEHHBIX (PUT'ypax MU MX OCHOBHBIMH CBOMCTBaMH, 3HaHHUE TEOPEM,
dbopMya U yMEHHE UX NPUMEHSTh, YMEHUS JI0KAa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHAapTHbIE CIIOCOOBI pElIeHUs 3a/1a4;

(dbopMHpOBaHUME YMEHHS paclio3HaBaThb Ha 4YepTekKax, MOJEISIX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpallleHHs, KOHCTPYHUPOBATh
r€OMETPUYECKHUE MOJEIIH;

(dbopmHpoBaHue MOHUMAaHUs BO3MOXHOCTH aKCHOMAaTUYECKOT O
NOCTPOEHUSI MaTeMaTHYECKUX TeOopHuil, (OPMHUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHKH MPY MPOBEJACHUH PACCYKICHUN;

(dbopMHpOBaHUE YMEHHMSI BJIaJIETh METOJIAMU JOKA3aTEIbCTB U AJITOPUTMOB
pElIeHUs, YMEHUSI UX MPUMEHATh, MPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS B
XOJIe PEIICHHs] CTEePEOMETPUYECKMX 3aJad M 3aJad C [PaKTUYECKUM
comepkaHueM,  (GOpPMHpPOBAHME  TMPEACTABICHHS O  HEOOXOAUMOCTH
JIOKA3aTeNbCTB MpPU OOOCHOBAHMM MAaTEMAaTHUYECKUX YTBEPXKICHUH W POJIU
AKCHMOMAaTHKH B MPOBEJICHUU JAEAYKTUBHBIX PACCYKICHUU;

pa3BUTHE W COBEPUICHCTBOBAHUE MHTEIUIEKTyaJIbHBIX W TBOPYECKUX

CrocoOHocTel oOyuarommxcs, MO3HABATEIbLHOU AKTUBHOCTH,
UCCIIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIUICHUS], UHTEPECa K U3yUYCHUIO
TCOMETPUH;

dbopmupoBaHue (yHKIIMOHATBHOMN rPaMOTHOCTH, pENEeBaHTHOM

T€OMETPUMU: YMEHUS PACHO3HABATh MNPOSBICHUS T€OMETPUUYECKUX ITOHATHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B pEajJbHBIX >KMU3HEHHBIX CUTYyallUsIX W IpU
U3YYEHUM JIpYTUX Y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH H



3aKOHOMEPHOCTEM, MOJIETUPOBAHUS PEAIbHBIX CUTYyallMil, HCCIEeI0BaHUS
NOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALMU OJIYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUSIMUA y4eOHOro Kypca «l'eomeTpusi»
B 10-11 xmaccax sBisttores: «lIpsmble M TJIOCKOCTM B NPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BeKTOpsl W  KOOpPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HOHATUSMUI», PEIEBAHTHBIMU F€OMETPUU Ha YriayOJIEHHOM ypOBHE O0Oy4YeHUs B
10—11 kmaccax, OTHOCUTCS] KO BCEM COJIEPKATEIbHBIM JJMHUSAM y4eOHOTO Kypca,
a (QopMHUpPOBaHUE JIOTMYECKUX YMEHUU pachpelessieTcsi He TOJbKO IO
colepKaTellbHbIM JIMHUSAM, HO M 1o roaam oOydenus. CopaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEIAMETHBIM pe3yJbTaTaM OCBOCHHUS
denepasibHOM paboyeil MporpaMmbl, paclpeieIEHHbIM 0 TojlaM OOy4eHUs,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
IPUHIUIHAIBHBIM BOIpOcaM o0ydaroluecs: o0pamaiich HEOAHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJAJCHUE TE€OMETPUUYECKUMHU TMOHATUAMH U
HABbIKAMM TIOCJIEIOBATENbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHILIMIA
IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIOYaTh B OOIIYI0 CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOyYarOImIMXCs, paclupsiss W yriyounss ee,
0o0pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBS3H.

Ilepexoa K M3yYEHUIO FEOMETPUHU HA YIriayOJEHHOM YPOBHE MO3BOJISIET:

co3nartb ycioBuss s auddepeHunanuu  oOy4eHUs, MOCTPOCHUS
WHIAUBUIYAJBHBIX 00pa30BaTelIbHbIX IpOrpaMM, OOeCleyuTh YriyOn€HHOe
U3yYEHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MareMaTukay;

NOJTOTOBUTh OOYYAIOLIMXCS K MPOJOJIKEHUIO HM3YYEHUS MAaTEMaTUKHU C
y4€TOoM BbIOOpa Oyayiei mpodeccuu, obecreurBasi MPeeMCTBEHHOCTb MEXKITY
001KM ¥ poeccCuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YypOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce —
102 gaca (3 yaca B HefieINIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUSA CTEpEOMETpUU. Touka, TMpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anmHoe pacrnosnokeHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajulesibHble W CKpenuBaronuecs npsmble. [Ipu3Haku CkpemmBaromuxcs
npsaMbiXx. [lapasnmenpHOCTE HpSMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajijiesibHble MpsSMble B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPAMBIX,
NapajuIeIbHOCTh NPSAMOM M IUIOCKOCTH. [lapamnensHoe W LEHTPAIBHOE
IPOEKTUpOBaHUEe, n300paxeHue Guryp. OCHOBHbIE CBOMCTBA MapajlI€IbHOIO
npoekTupoBanus. M3o00paxkeHue ¢Guryp B napauieabHOM NPOEKUUHU. YTIIBI C
COHANpPABIICHHBIMU CTOPOHAMH, YIOJl MEXAYy HpSIMbIMH B IPOCTPAHCTBE.
[TapamnenbHOCT,  IUIOCKOCTEW:  MapajyiebHbIE  IUIOCKOCTH,  CBOWMCTBA
napajieNbHbIX IIockocTeil. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPajdap, NapaJICIICINIIE], IOCTPOCHUE CCUCHHM.

[TepneHANKYJIAPHOCTh NPSIMOM U INIOCKOCTH: NEPHEHAUKYJIPHBIE MPSIMbIE
B IPOCTPAHCTBE, MPSAMbIE Mapaule/IbHbIE U NEPHEHAUKYISIPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpemMa O MpsIMOi
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKHA JIO0 IUIOCKOCTH,
paccTostHUE OT MNPSMOM A0 IJIOCKOCTH, MPOEKUHsSI (PUTYpPhl HA IUIOCKOCTb.
[lepneHAuKyJIApHOCTh IUIOCKOCTEH: MpU3HAK NEPHEHAUKYJISIPHOCTH JBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIsIpax.

VYTIbl B IPOCTPAHCTBE: YroJl MEXY NPAMON U IIOCKOCTBIO, ABYTPAHHBIM
yroJl, JIMHEWMHBIM YroJl ABYIPAHHOTO yrija. TpEXrpaHHbli U MHOTOTPAaHHBIC
yribl. CBOMCTBA INIOCKMX YIVIOB MHOTIOrpaHHoro yria. CBOWCTBA IUIOCKHX U
JBYTPAHHBIX YIJOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHUHYCOB JJIS
TPEXIPAHHOIO yIJa.

MHoOrorpaHHuKu

Bunbl MHOrOrpaHHUKOB, pa3BEpTka MHOrorpanHuka. [Ipusma: n-yrosbHas
npu3Ma, MpsMas UM HAaKJIOHHAs MpU3MbI, OOKOBask W TMOJHAs IMOBEPXHOCTH
npusMmsl. [lapamnenenunes, NpsAMOYroJIbHBIM MMapajuIeNeUIe] U €r0 CBOMCTBA.
Kparuaiimine nyTH Ha IOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpancTBeHHas Teopema Iludaropa. Ilupammuaa: n-yrospHas nupamuja,
npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX I'paHEi
npaBUWIbHOW nupaMubl. [IpaBUIbHbIE MHOTOTPAHHUKH: MPAaBUIIbHAS MPU3MaA U
npaBWibHAas MUpPaMKIa, NPAaBWIbHAS TPEYrojibHAs MUPAMHUAA W TPABUIbHBIN
TeTpa’ip, Ky0. IlpeacraBieHre O NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadJIp,
JNOJEKadIp U UKOCAdIpP.

Bbluucnenve 31€MEHTOB MHOTOIPAaHHHUKOB: pEOpa, AMArOHaJIM, YTJIbI.
[Tnomans OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
oAb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOW MHPAMHU/IBI,
TeopeMa O IUIOIIAN YCEUEHHOW MTUPaMU/IBI.

CuMMmeTpus B NPOCTPAHCTBE. OJIEMEHTbl CHUMMETPHM IPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBUIBHOM MHOTIOIPAHHHMKE: CHUMMETPHUS



napajuiesienune1a, CUMMETPUS MPABUIBHBIX MPHU3M, CUMMETPUS MPaBUIbHOU
OUPaMUJIbIL.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIC, COHAINPABIECHHBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BeKTOpOB. JIEMCTBHS € BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha uyucino. CBOMCTBA CIOXKEHHMS BEKTOpOB. CBOWCTBA YMHOXEHUS
BEKTOpa Ha uyucno. Ilonatne  koMIulaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTaHApHOCTH TpEX BekTopoB. [IpaBuino napamrenenunena. Teopema o
Pa3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTOopam. lIpsMoyronpHas
cucTeMa KoOopAuHaT B InpocTpaHcTBe. KoopaunaTel BekTopa. CBsA3b MEXAY
KOOpPAMHATAMHA BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJ MEXKIy BEKTOPAMH.
CraysipHOE IPOU3BEACHUE BEKTOPOB.
11 KUIACC

Tesa Bpamenust

[ToHsTHSA: UMIUMHAPUYECKAsT MOBEPXHOCTb, KOHUYECKAs I1OBEPXHOCTb,
cepuueckas MOBEPXHOCTh, OOpa3ylolue MOBEpXHOCTe. Tena BpallleHUA:
HWIMHIAP, KOHYC, yCEeUEHHBIA KOHYC, cdepa, map. B3aumHoe pacnosoxeHue
cheppl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IIOCKOCTU. Pa3BépTka unnuuapa u konyca. CummeTpust cpepsl u
niapa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Tapajienenunena u cieactsus u3 He€. OObEM HpsAMOl u
HAKJIOHHOW MpU3MBbl, LWIHHIpa, NUpaMujbl U KoHyca. OObEM mapa u
1apOBOr'0 CErMEHTA.

KoMOuHnanuu Ten BpauieHuss 1 MHOrorpanHHukoB. [Ipu3ma, BnucaHHas B
HWIMHAP, onucaHHas okoso uuinuHApa. llepeceuenue cdeppl u 1mapa c
miockocThio. Kacanue mapa u cepsl mnockocTsio. [ToHsiTHE MHOrOTpaHHUKA,
OMHMCAHHOTO OKOJIO c(epbl, cPepbl, BIMCAHHOW B MHOTOIPAHHHK HWJIU TEJO
BpAIlICHMUS.

[1nomanps MOBEPXHOCTH HWJIMHAPA, KOHYCA, IJI0IIaaAb cPepsl U e€ yacTeil.
[Togobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB, MIOMIAJEH MOBEPXHOCTEH
nonooHbIx Quryp. [IpeoOpa3zoBanue nomodus, romoTeTus. Pemenue 3anay Ha
IIJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHU MHOTOIPAHHMKOB W TEJ BpalICHUS: CEYEHUs
mMHApa (MapauiebHO W MEPHEeHIUKYJISPHO OCH), CEUYEHHs KOHyca
(mapasuieNbHbIE OCHOBAHHUIO M MPOXOJSUIME Yepe3 BEPIIMHY), CEYEHUs IIapa,
METO/bl TMOCTPOEHUSI CEYEHUH: METOJ  CJIEJIOB, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TUIOCKOCTH.

BeKTOpbI U KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepanmu Haja BeKTOpamu. BekrtopHoe
YMHOXEHNE BEKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUs. lIpsMoyronbpHas
cucTteMa KoopAauHaT B mpocTpaHcTBe. KoopaunaTtsl BekTopa. Paznoxxenue
BeKTOpa 10 0asucy. KoopAuMHATHO-BEKTOPHBI METOA TMpU  PEIICHUH
r€OMETPUYECKUX 3a]1aY.

J/{BH:KeHHsI B IPOCTPAHCTBE

JIBuxenust npoctpanctBa. OtoopakeHust. J[BuKeHUs U paBEHCTBO (QUTYP.
OOmue cBoiicTBa ABWMXKEHUM. Buabl JBUXKEHUN: NapalielbHbIA TEPEeHOC,



IIEHTPAJIbHAsT CUMMETPHS, 3epKaJIbHAsI CUMMETPHS, TTIOBOPOT BOKPYT TPSMOIA.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpakaanckoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  NO3MUMK  OOydyarowmerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, IPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUMH,
IpoLeayp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYyTro€), yMEHHUE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
(GYyHKUMAMH U Ha3HAYECHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpaxJaHCKOW UJIEHTUYHOCTH, YBAKCHUS
K MPOIJIOMY U HACTOSIIEMY POCCUIICKON MaTEMAaTUKH, IEHHOCTHOE OTHOIICHHE
K JOCTHKEHHUSAM POCCHWCKHX MATEMAaTUKOB U POCCHUHMCKOM MAaTeMaTHYECKOU
IIKOJIbI, MCIOJIb30BAHUE ATUX INOCTHIKEHHA B JPYIMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAaHHE JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IOBEACHHS,
CBA3AHHOIO C MPAKTUYECKUM [PUMEHEHHEM JOCTHKEHUW HayKu U
NEeSATENbHOCThIO YYEHOT0, OCO3HAaHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHHE K MHpPY, BKIIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peleHuu, paccyXIeHNH,
BOCIIPHUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHME:

c(OPMUPOBAHHOCTh YMEHHS NPHUMEHATh MATEeMATHYECKHE 3HAHHS B
UHTEpEecax 370pOBOro u Oe3omacHoro oOpaza KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3JI0POBbIO (3710pOBOE NUTaHUE, cOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHasl PU3NUYECKasi aKTUBHOCTH), (pru3nyeckoe
COBEPILIEHCTBOBAHUE npu 3AHSITHIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEeSATENbHOCTHIO;

6) TpynoBoe BocnuTaHuE:

TOTOBHOCTh K TpyAy, OCO3HAHHWE LEHHOCTH TPYIOJIOOMs, HMHTEpPEC K
paznuyHbIM  cepamM  Npo(ecCHOHATBHON  JAESITENBHOCTH, CBA3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymieil npodeccuu W peaau3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO HAa MPOTSHKEHUU BCEW >KU3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTH4YECKON HapaBJI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMAaHHUE BIUSHUS
COLIMAJIBHO-OKOHOMHYECKUX  MPOLIECCOB HA  COCTOSIHME TMPUPOJHON H
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00AJIBHOTO XapakTepa H3KOJOTMYECKHX
npo0sieM, OpUEHTALMSI Ha TPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIsl pelueHus
3aJ1a4y B 00JIaCTH OKPY’KaIOIIEH Cpelibl, IUNITAHUPOBAHUE MIOCTYNIKOB U OLIEHKH MX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYKAIOLIEH CPeJibl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKU, TTOHUMAaHHE
MaTeMaTU4YeCKOM HayKd Kak c(epbl uemoBEeYeCKOW IesTeTbHOCTH, ITANoOB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOM KyJIbTypOl KakK CpPEJCTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYILIECTBJISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckne aeiicTBU:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKK MAaTEMAaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOLIEHWH MEXIy MOHATHIMHU, (OPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIUBATh CYILIECTBEHHBIN PU3HAK
KJaccu(UKauu, OCHOBaHUSA g OOOOIIEHUST M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEOOPa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh ~ MaT€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
IPOTUBOpEYHs B (PaKTax, JAHHBIX, HAOIIOIEHUIX U YTBEPKACHUSX, MPeiarath
KPUTEPHUH JJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

JIeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIIIOU€HHI, YMO3aKIFOUEHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOATEILHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJECHUN (IpsIMbIE W OT MPOTHUBHOIO), BBICTPAaUBaTh APryMEHTAIIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBaTh COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3anauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHHUs, BbIOMpaTh HauOoyiee TOAXOAAIUMKA C  Y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

UCII0JI30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUA UHCTPYMEHT MO3HAHUA,
(dopMynaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEYUE, MpoOJIemy,
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, (OPMHUPOBATH TMIIOTE3Y, APTyMEHTUPOBATH
CBOIO MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSTEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTEeMaTU4YeCKOro OOBEKTa,
SABJIICHHS, TPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy O0ObEeKTamu,
SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEIEHHOIO HAOMIOJEHUS, MCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKXKE BBIIBUIATh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIATh Je(ULIUTHI MH(OPMAIMKU, JAHHBIX, HEOOXOJIMMBIX IJisi OTBETa
Ha BOIPOC U JJIs PELICHUS 3a]auH;



BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUOB U (POPM IIPEACTABICHHUS;

CTPYKTYPUPOBATh UH(POPMALIKIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpayUuecKy;

OLICHUBATh HaJEXKHOCTD uH(popMaun o CaMOCTOSITENILHO
c(hOpMyYTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1elicTBUS

OO0uienue:

BOCIPUHUMATh M  (OPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOK TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSICHEHUS 110 XOJ1y pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKJEHUS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOieMbl, pelaeMol 3aJadd, BbICKa3blBaThb WJIEW, HAIICJICHHBIE HA IOMCK
pELIeHMs], COMOCTABIATh CBOU CYXKJIEHUS C CYXACHUSIMHU APYIHMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATh PA3HOIIIACHSI, CBOU BO3PAKEHUS;

OPEACTaBIATh  pe3yJbTaThl  pELIEHUS  3a7auyd,  OKCIEPUMEHTa,
UCCJIEIOBaHUsI, MPOEKTA, CAMOCTOSATENbHO BbIOMpPATh (POpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILIECHUS 3a7a4i, BBIOUPATh CIIOCO0 peleHus
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH € YYETOM HOBOM
uH(popmauu.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJAJ€Th HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUUM KaK OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, HUX PE3YJIbTaTOB,
BJIAJETh CHOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTaTa
pelieHns: MaTeMaTUYeCKOH 3a1auH;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPH PpPELIECHUU
3aJlayd, BHOCUTb KOPPEKTHUBbI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JTIOCTHOKEHUS] WJIM HEJIOCTHKEHUS PpPe3yJbTaTOB JI€ATEeIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIAUBUIYAJIbHOM padOThl MpU pEUIeHUM YYEeOHBIX 3a/ay, MPUHUMAThH LElb
COBMECTHOI JI€ATENbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJbl padoT, JOroBapuBaThCs, 00CYk AAaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPyNNOBBIX (hopmax padoThl (00CYyk1eHNsA, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH YI€HAaMH KOMAaH]Ibl, OLIEHUBATH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHUSIM,
c(hOopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOyyaronuiicst Hay4uTCsi:

CBOOOJTHO OIEpUPOBaTh OCHOBHBIMU MOHATHSIMHU CTEPEOMETPUU IPHU
pELICHNH 337a4 U TPOBEJACHUHN MATEMAaTHUYECKUX PACCYKICHUN;
NPUMEHSATh aKCUOMbI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

KJIACCU(DHUIIMPOBATH B3aUMHOE PACIIONIOXKEHUE PSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATHh MOHATUSMHU, CBSA3aHHBIMM C yrjaMud B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSMON U
MJI0CKOCTHIO;

CBOOOJTHO ONEPUPOBATH MOHATUAMM, CBSI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (TpHU3Ma,
nupamuza, NpsMOYyroJIbHbIN Napaienenunen, Kyo0);
KJIacCU(UIMPOBATh  MHOTOTPAHHUKH, BbIOMpass OCHOBaHUA A
KJ1accuuKaIuu;

CBOOOJHO ONEPUPOBATH MOHSATUSIMU, CBA3aHHBIMH C CEUYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBINIOJIHATh ~ NApaJjIeibHOE,  LEHTPAaJbHOE U OPTOrOHAJIBHOE
IPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBIMOJIHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CE€YEHUS  MHOTOIPAaHHHUKOB  pa3IMYHBIMU  METOJIaMH,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IHPOCTHIX
00BEMHBIX (pUTyp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
MMpaMuJia), TCOMETPUUECKUX TEJI C TPUMEHEeHHEM (HOopMYII;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHUH PUTYPBHI;

CBOOOJTHO OMEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

pemarb 3aJayd Ha J0Ka3aTelIbCTBO MaTeMaTHYECKUX OTHOUIEHUH u
HAXO0XKJEHUE I€OMETPUUYECKUX BEIUYHH, IPUMEHSISI U3BECTHBIE METObI
OpU PEHIEHMH MaTeMaTUYeCKHX 3aJad IOBBIIMIEHHOIO M BBICOKOTO
YPOBHSI CII0)KHOCTH;

NPUMEHATh MPOCTEUIINE MPOrpaMMHBIE CpPEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl TPH PELIEHUU CTEPEOMETPUUYECKHUX
3ajay;

U3BJIEKaTh, MPeoOpa3oOBbIBATh M HHTEPIPETHPOBATH MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YyepTexkax U pUCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAHWA HAa MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIE CUTYallUU, PUMEHSTh W3YUYEHHBIE TOHSITHUS
B MpOLECCE IOUCKA PEIICHHUs MaTeMaTUYecKd CEHOPMYIUPOBAHHON
po0JIEMBbI, MOJIEIUPOBATh PEAIbHBIE CUTyallud Ha SI3bIKE T€OMETPUH,
UCCIIeI0BATh MOCTPOEHHBIE MOJENN C UCI0JIb30BAaHUEM
r€OMETPUYECKUX TOHATHUH M TeopeM, ammapara aireOpbl, pelarb



MPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHSI T€OMETPUU Kak
COCTaBHOM yacTu (PyHJIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca oOyyaromuiicst Hay4uTCsi:

CBOOOJTHO ONEpPUPOBATh MOHATUSMU, CBSI3aHHBIMU C LAJIMHIPUYECKOM,
KOHUYECKOM M CHEepUYECKOl MOBEPXHOCTSAMHU, OOBACHATH CIOCOOBI
MOJIyYEHHUS;

ONEepUpOBaTh TMOHSTHSIMH, CBS3aHHBIMM C TEJaMU  BpallCHUS:
HWIMHAPOM, KOHYCOM, c(hepoil U mapoM;

pacno3HaBaTh Teja BpalleHus (UWIMHIAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI OJYYEHHMSI TEJl BPALLICHUS;

KJIacCCU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHUE CPEPHI U IITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TE€J BPAILLEHUSA,
O0OBEMBI U TUIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalICHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO ONEpPUPOBATh IMOHATHUAMH, CBA3AHHBIMH C KOMOMHALMSIMU
T€Jd BpALIEHHWS W MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 onucCaHHBIN 0KOJI0 cepsbl, cepa, BHcaHHasi B MHOTOI'PaHHUK
WJIM TEJIO BPAlllCHHUS;

BBIUMCIIATh COOTHOUIEHUS MEXAy IUIOHIAJAsIMU TOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEJI;

n300paxaTh H3ydaemble (UTYpHI, BBIMOJHSITH (BBIHOCHBIC) ILJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHSI TEJl BPALCHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YepTexkax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBINIOJIHATH ONEPALIMU HAJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pelarb TeOMETPUYECKHUE 3aJayd Ha BBIYHUCIEHUE YIJIOB MEXIY
NOPSIMBIMU M TUIOCKOCTSIMH, BBIYUCJIEHHE PACCTOSHUA OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a MPU PEIICHUY;

CBOOOJTHO ONEpUPOBATh MOHATUAMM, CBS3aHHBIMH C JBHUKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKEHHUI;

BBINIOJIHATh M300paXEHUs] MHOTOTPAHHUKOB M TE€J BpAILECHUSA IPHU
MapaJJIeIbHOM MEPEHOCE, LECHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus MOA00us;
CTPOUTh CEUEHHUS MHOTOIPAHHUKOB W TeJl BpALIECHUA: CEUYECHUS
HWIMHApa (MapajielbHO M NEPNEeHIUKYJSPHO OCH), CEYEHUsl KOHyca
(mapasuiesbHbIE OCHOBAHMIO M MPOXOJSILINE YEpe3 BEPUIMHY), CEUEHUS
napa;

UCII0JIb30BaTh METOJAbl IOCTPOCHUSI CEUYECHHI: METOJ CIEJ0B, METO]
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;
JTIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

NPUMEHSATh FT€OMETPUUECKUE (PAKThI JUIsl PEIICHHS] CTEPEOMETPUUYECKHUX
3aJlay, IPeAnoiarallluXx HECKOJbKO IIAaroB PEIICHMs, €CId YCIOBUS
MIPUMEHEHMUS 33/1aHbl B SIBHOM U HESIBHOU (opme;



pelarh 3aJayd Ha JI0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHUWA U
HAXOXJICHUE TEOMETPUUECKUX BEJTUYUH;

MPUMEHSTh MPOrpPaMMHBIE cpeacTna u AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBbI TPU PEUIEHUH CTEPEOMETPUUECKUX
3a/1ay;

MPUMEHATh  [OJYYEHHbIC 3HAHWUS HA I[PAKTUKE: CPAaBHUBATS,
AHAIU3UPOBATh W OLECHHMBATH pEAJbHBIC CHUTYAllUW, [PUMEHATH
M3yYECHHBIE TIOHSATHS, TEOPEMbI, CBOMCTBA B IIPOLIECCE MTOMCKA PEIIEHUS
MaTeMaTU4ecKu C(OPMYIUPOBAaHHON  MPOOJIEMBbI, MOICIUPOBATH
peallbHbIE CUTYALlMU HA SI3bIKE T€OMETPHUH, UCCIIEA0BATh MOCTPOEHHBIC
MOJIENIA C HWCIHOJIb30BAHUEM TE€OMETPUUYECKUX TIOHITUA U TEOPEM,
anmaparta aiareOpbl, peliaTh MPAKTUYECKUE 3aJayd, CBS3aHHbIE C
HAXOXJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHSI T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne KoanuyecTBO 4acoB
HanmenoBanue pasaenoB DJIeKTpOHHBIe (HH(ppPOBbIE)
n/ KonTtpoibHble IIpakTHyeckue
H TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
n padoTsI padoThI
1 Beenenue B crepeoMeTprio 23 1
) B3anmHoe pacnosnoxenue 6 i
IPSIMBIX B IPOCTPAHCTBE
[TapajienpHOCTB NPAMBIX U
3 IJIOCKOCTEN B 8
MIPOCTPAHCTBE
[lepneHAUKYISIPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTl U paccTosTHUA 16 1
MHororpaHHuKu 7 1
BekTtopsl B mpocTpaHCcTBE 12
g [ToBTOpeHue, 0600IIEHUE U 5 5
CUCTEMATH3ALMs 3HAHUN
OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

HaunmenoBanue
Ne

pa3iesioB H TeM
n/n

NPOrpaMmbl

KoanuyecTBo yacos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

AHanuTnyeckas
TeOMETPHUS

15

IToBTOpEHME,
00o0011IEHE U
cUcTeMaTH3aIs
3HAHUHU

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena Bpaienus

24

ITnomanu
MIOBEPXHOCTHU H
00BEMBI KPYTIIBIX
TeI

6 JIBr>xeHus

IToBTOpEHME,
000011IeHE U
cucTeMaTH3aIs
3HAHUU

17

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102







IHOYPOYHOE INTAHUPOBAHUME

10 KITACC
N KosnyecTBO 4acoB JIeKTPOHHbIE
; Hara uudposbie
n/ Tema ypoka KonTpoibHbIe IIpakTH4eckune
Bcero H3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypcsl

OcHoBHbIE TIpaBUIIa
N300paKeHUsI Ha PUCYHKE
IUIOCKOCTH, NapauIeIbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[lonsTHA cTepeomeTpun:
TOUKa, IpsIMasi, MJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
IIpaBWJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
NapajuIeIbHBIX IPSIMbIX
(OTpe3KOB), cepeMHBI
oTpe3Ka

Ilonsatus:

MEePECEKAIOIINECS
IUIOCKOCTH,
NepeceKarnmecs npsmas u
IUIOCKOCTB;
MOJYIPOCTPAHCTBO

Tlousarus:




nepecekaronmecs
TJIOCKOCTH,
nepecekaromuecs npsmas u
TJIOCKOCTH;
MOJIyIPOCTPAHCTBO

MHOrorpaHHuKH,
n300paXkeHue MPOCTENIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIECTBYIOIINX
00BEKTOB

MHOrorpaHHuKH,
n300pakeHre MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (HUTYD,
HECYIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIECICTBUS U3 HUX

AXCHOMBEI CTCPCOMCTPHUU U
NEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U
MIePBBIE CIICICTBHS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHNs TPSMBIX U
IUIOCKOCTEH

10

N3obpaxenune ceueHuit




MUpaMHJIbL, Ky0a u
MIPU3MBI, KOTOpPbIE
MIPOXOJIAT uepe3 ux péopa.
N3obpaxenue
nepeceyeHus MoayYeHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MOCTPOEHHBIX CEUCHU I
pa3HbIMH LIBETaMU

11

N3o0pakeHune ceueHnit
MUpPaMUJIbl, KyOa 1
MPU3MBIL, KOTOpBIE
MIPOXOJAT uepe3 ux péopa.
N3o0paxenue
nepeceyeHus! MoayYeHHBIX
IJIOCKOCTEM.
PackpamBanue
MIOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

12

N3o0pakeHune ceueHnit
MUPaMUJIbL, Ky0a 1
MIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3obpaxenue
repeceyeHus MoJIy4eHHbIX
IJIOCKOCTEM.
PackpammBanue




MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

13

N3obOpaxeHune ceueHmit
MUpaMUJIbI, KyOa 1
MIPU3MBI, KOTOPBIC
MIPOXOJAT uepe3 ux péopa.
N3o0paxenue
TepeCceUeHUS TOTYISCHHBIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUEHUI
pa3HbIMH LIBETaMU

14

Meton ciienoB Ui
MMOCTPOEHUS CEUCHU I

15

Meron cnenos nis
MOCTPOEHUS CEUCHU M.
CBoiicTBa niepeceyeHui
MPSAMBIX U IJIOCKOCTEMN

16

Meron cnenoB st
IIOCTPOEHUSL CEUCHUM.
CaoiicTBa niepeceyeHuit
MPSIMBIX | TIOCKOCTEH

17

[TocTpoenue ceueHnii B
nupamue, Kyoe 1mno Tpém
TOUYKaM Ha pEOpax.
Coznanne BBIHOCHBIX
yepTeKeil ¥ 3amuch I1aros




MTOCTPOCHHUS

18

[TocTpoenue ceueHuii B
nupamusie, Kyoe 1o Tpém
TOYKaM Ha pEopax.
Co3nianne BHIHOCHBIX
YEpTEeKEN U 3aIMCh 1IArOB
MOCTPOCHUS

19

[Toctpoenue ceueHui B
nupamu/ie, Kyoe 1mo Tpém
TOYKaM Ha pEOpax.
Co3znaHne BHIHOCHBIX
YEpTEKEN U 3aIMCh 1IATOB
MTOCTPOCHUS

20

[Toctpoenue ceueHuii B
nupamue, Kyoe 1mno Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YEpTEKEN U 3aIMCh 1IArOB
MOCTPOCHHUS

21

IToBTOpeHune
mianuMerpun: Teopema o
IIPONOPLHOHAIBHBIX
otpeskax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpEHUE
mianuMerpuu: Teopema
Menenas. Pacyersl B




CEYEHMSAX HAa BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA IUTAHUMETPUH U
CTEpPEOMETPUHN

23

Konrponsnas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3auMHoe pacnonoxeHnue
MPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs
npsmele. [Ipusnaku
CKpELIUBAOIINXCS
npsaMmbIx. [lapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAaHUU
Y €JIMHCTBEHHOCTHU MPSIMOit
MapayieIbHON JaHHOU
NPSAMOM, MPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA
¥ HE JIeXKaIllell Ha JaHHOU
npsMoi. Jlemma o
nepeceYeH
napajuieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o TpEx
NapaJUIeIbHBIX IPSIMBbIX.




Teopema o
CKPCHIUBAIOIHNUXCA MTPSAMBIX

27

[TapamensHoe
MIPOEKTHPOBAHUE.
OcHOBHbIE CBOMCTBA
napajuieIbHOTO
MIPOEKTHPOBAHUS.
N3o006paxeHune pa3HbIX
buryp B mapajuiebHON
MIPOCKITUH

28

[enTpansHas npoeKuus.
VY01 ¢ COHaNpaBIEHHBIMU
CTOpPOHAMU. YTOJI MEXIY
TPSIMBIMH

29

3aza4yu Ha JOKa3aTeJIbCTBO
U MCCIIEIOBAHUE,
CBSI3aHHBIE C
PacroJoKEeHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD
MPSMOU U INIOCKOCTH B
npocrpancTse. [Ipusnak
[apaJuIEIbHOCTH NPSAMOU U
miockocTH. CBolicTBa
MapaJuIeIbHOCTH NPSAMOU U
IIJIOCKOCTH

31

FCOMCTpI/I‘leCKI/IC 3aJa44 Ha




BBIYMCIIEHHE U
JIOKa3aTeJIbCTBO,
CBSI3aHHBIE C
MapajvIeTbHOCTHIO MPSMBIX
H IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTtpoenue ceuenus,
MIPOXOASIIETO Yepes3
JTAHHYIO TIPSIMYIO Ha
YEepTEkKEe U NapajIeIbHOTO
apyroi npsmou. Pacuér
OTHOLUEHUU

33

[TapamiensHas npoexkuus,
IIPUMEHEHHE IS
MIOCTPOCHHUS CEUeHU KyOa
U MapaJuieenuneaa.
CaoiicTBa
napajuiesienunesa u
IIPU3MBbI

34

[TapannenpHbIE MIIOCKOCTH.
[Ipu3Haky napajsieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o
napauieIbHOCTH U
€IMHCTBEHHOCTHU
IJIOCKOCTH, IMPOXOASIIECH
4yepes TOUKY, He




MPUHAJIEKAILYIO TaHHON
IUIOCKOCTH U CJIEACTBUSA U3
Heé

36

CaoiicTBa napamieabHbIX
IIJIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX
nepeceyeHus npu
MepeceyeHun IByX
MapajulebHbIX TUIOCKOCTEN
TpeTbeit

37

CaoiicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
MapajyIeIbHbIX NPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
napasieIbHbIMU
IJTIOCKOCTSIMU; O
MepeCceYeHUH PSMON C
JBYMsI TapajuieIbHbIMU
IJIOCKOCTSIMU

38

[ToBTOpEeHue: Teopema
[Tudaropa Ha MIOCKOCTH

39

IToBTOpEHMUE:
TPUTOHOMETPUS
NPSIMOYTOJILHOT'O
TpeyrojabHUKa

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO




nmapajiciacnuicaa

41

Breraucnenue aimH
OTpPE3KOB B KyOe U
MPSIMOYTOJIBHOM

MapajieenuIe1e

42

[lepnieHAUKYIAPHOCTD
IIPSAIMOM U TUIOCKOCTH.
IIpusnax
MEPIEHIUKYISIPHOCTH
IIPSIMOM U TUIOCKOCTH

43

[lepneH IUKyYISIPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnak
NEePIEHIUKYIISAPHOCTH
IIPSIMOM U TUIOCKOCTH

44

Teopema o cyliecTBOBaHUU
1 €IMHCTBEHHOCTH
MPSAMOM, IPOXOASAIIEH
yepes TOYKY MPOCTPaHCTBA
U MIEPIICHAUKYJIISIPHOM K
IIOCKOCTH

45

IInockoctu n
MepIEHANKYISPHBIC UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

IInockoctu n
MEePIECHANKYISIPHBIE UM
MPsIMbIE B MHOTOI'PaHHHUKAX




47

[lepnennukynsp u
HakoHHas1. [loctpoenue
NEPIEHIUKYIISIPa U3 TOUKH
Ha MPAMYIO

48

[lepnenpukymnsap u
HakJIoHHas1. [locTtpoeHne
NEPIEeHIUKYIISIpa U3 TOUKU
Ha MPAMYIO

49

Teopema o Tpéx
NEepHeHIUKYIsIpax (mpsmas
u oOparHas)

50

Teopema o Tpéx
nepreHAnKyIspax (mpsmas
u oOpaTHast)

51

Yron mexny
CKPETUBAIOIIMMHUCS
MPSIMBIMU

52

[Touck mepreHIuKyIIpHBIX
MPSIMBIX C TTOMOIIIBIO
MEPIEeHIUKYISPHBIX
IUIOCKOCTEH

53

OproronanbHoe
NPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IIPABUIIBHOU
MIUPAMHU/IBI C TOMOUIBIO




OpPTOTOHAJIBHOU MPOEKIINH

55

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IIPABUIBHOU
MUPAMHUJIBI C TOMOUIBIO
OPTOTOHAJIBLHOU MPOEKIIUH

56

CummMmertpust B
IIPOCTPAHCTBE
OTHOCHTEJIBHO MJIOCKOCTH.
[InockocTu cummeTpuii B
MHOTOTpaHHUKAX

57

[IpusHak
NEPIEHIUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPHUH

58

IIpaBunbHbBIE
MHOTOrpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKHU 10
IJIOCKOCTH

59

[IpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pPacCTOSHUM OT TOYKHU 10
IIJIOCKOCTH

60

Crioco0sI OMyCTUTh
IEPIEHINKYIIAPHL:
CUMMETpPHUS, CIIBUT TOUKHU
0 TapajuIeIbHON IPSIMOK




61

CnBur no HenapasuieIbHON
IIPSIMOM, U3MEHEHHE
paccTosIHUI

62

KonTponbhas pabora
"B3auMHO€ pacnoioxeHue
MIPSAMBIX U IIJIOCKOCTEHN B
npoctpaHcrae”

63

IloBTOpEHME: Yroa MEXKIY
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIBHOM
TPEyroJbHHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpELIUBAIOIIMMUCS
NPSIMBIMH B IIPOCTPAHCTBE

65

FCOMeTpI/I‘-IGCKI/IC METOAbI
BBIUHUCIICHUS YIJIa MCXKIY
psIMbIMHA B
MHOT'OIpaHHUKax

66

JIByrpaHHbIN yTOJI.
CBOMCTBO IMHENHBIX YIJIOB
JBYTPaHHOIO yIia

67

[lepnenaukymnspHsie
miockoct. CBOMCTBA
B3aHMHO
NepIEHIUKYIISIPHBIX




IJIOCKOCTEN

68

[Ipusnax
NEPIEHIUKYISIPHOCTH
IJIOCKOCTEM; TeOpema o
IIPSIMOM IIEPECEUYCHHUS IBYX
IIJIOCKOCTEMN
MEPIEHIUKYISIPHBIX
TpEeTheN IIOCKOCTH

69

IIpssMOyTONBHBIN
napauieNienunesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesienumnea

70

Teopema o nMaroHaju
MPSIMOYTOJIBHOTO
napajuiejenuneaa u
CJIEACTBHE U3 HEE

71

CrepeomeTrpuyeckue u
MIPUKJIAIHBIE 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM
PacroJI0KEHUEM NPSMBIX U
IJIOCKOCTH

72

IToBTOpEHue:
CKpEILMBAOIINECS
MpsIMbIE, MapaJlieNIbHbIE
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOTpaHHUKaX




73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIHBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEeXIy
CKPENTUBAIOIIIMMHUCS
MPSIMBIMU B TIPOCTBIX
CUTYaLUsAX

74

PaccrostHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSAIMOM J10 IIJIOCKOCTH

75

Brruucnenue paccrossHun
MEXKIY
CKpELIUBAIOIIMMUCS
MPSAMBIMH C TIOMOLIBIO
MEPIEHAUKYIISIPHON
IJIOCKOCTH

76

Tpéxrpansslii yrom,
HEPAaBEHCTBA IS
TPEXI'PaHHBIX YTJIOB.
Teopema [Iudaropa,
TEOPEMbI KOCHUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO
yria

71

DneMeHTHI chepruyecKoit
T€OMETPHH: T'€0Ae3MUECKUE
JUHUM Ha 3emiie




78

KonTponbhas pabota
"Vrisl u paccTosHUS"

79

CucreMaTusanusd 3HAHUH
"MHOrorpaHHuK  €ro
SJIEMEHTHI"

80

[Tupamupna. Bunsl
nupamull. [IpaBunbHas
nupamua

81

IIpusma. [Ipsimas u
HAKJIOHHAs IPU3MBI.
[IpaBunbpHas npuszma

82

[Ipamoit napamienenunes,
MPSIMOYTOJIbHBIT
napasuienenumnesa, Kyo

83

Brimmykiieie
MHOrorpaHHuku. Teopema
Ditnepa

84

Brimykiisie
MHOTOrpaHHUKH. Teopema
Diinepa. [IpaBuibHbIC U
IIOJTyTIPABUJIbHBIE
MHOT'OTPaHHUKH

85

KonrpomnsHas padora
"MHororpaHHuku"

86

[TonsTue BexkToOpa Ha
TJIOCKOCTH U B




MIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuio mapannenenunena

90 YMHOXEHUE BEKTOpa Ha
YHCIIO
Paznoxxenue Bexropa o

01 0a3ucy TpEx BEKTOPOB, HE
JIeXKaIIuX B OAHOU
IIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE

93 Brruucnenue yria Mexy
BEKTOpPaMHU B MPOCTPAHCTBE

94 [Ipocreiimme 3anaum ¢
BEKTOpaMH

95 [Ipocreiimme 3anaum ¢
BEKTOpaMH

96 IIpocreiimue 3anauu ¢
BEKTOpaMH

97 IIpocreiimune 3anauu ¢
BEKTOpaMHU

08 O60061enHue u
CUCTEMaTHU3alMs 3HaHUI

99 O60061enHue u

CUCTEMAaTH3aIN 3HAaHUH




HrtoroBast KOHTpoOJIbHAS

100
paborta !
101 Hrorosast KOHTpOIbHAS i
paborta

O0o00611IEHHE U
102 = . 1
cucreMaTui3anys 3HaHNuUu

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJabHble
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHHst

DJIeKTPOHHbBIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IJIOCKOCTH U B
npoctpaHcrae”

IloBTOpEHUE TEMBI
"CkansipHoe
IIPOU3BEIEHNE BEKTOPOB"

IToBTOpEHUE TEMBI
"Beluncnenue yria
MEX]y BEKTOpaMH B
npoctpaHcrae”

IToBTOpEHUE TEMBI
"YpaBHeHHE NPsIMOH,
IIPOXOJAIIEH Uepes3 1Be
TOYKH"

YpaBHEeHHE IOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE IOCKOCTH,
HOpMaJlb, YpaBHEHHE




IIJIOCKOCTH B OTPE3KaAX

Bekropnoe
IIPOU3BEICHUE

JInHeHbIE HEPAaBEHCTBA,
JIMHEHHOE
IIPOrpaMMUpPOBaHUE

JIuHeiiHbIe HepaBEeHCTBA,
JINHEMHOE
MPOrpaMMHUPOBAHKE

10

AHanuTH4YeCKHE METOIEI
pacuéra yria Mexmay
MPSMBIMU B
MHOTOIPAaHHHUKAX

11

AHanuTHYECKHE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOFOFpaHHI/IKaX

12

dopmyiia pacCTOSIHUSA OT
TOYKHU J0 IINIOCKOCTHU B
KOOpAHWHATaX

13

HaxoxneHue paccrossHui
OT TOYKH 0 IJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosui
OT TOYKH J0 INIOCKOCTH B
MPaBUWIbHON IUPAMHUJIE




15

KonTponbnas pabota
" AHaTUTUYECKAS
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaHJIapPTHBIC
MHOTOTPaHHUKH

17

Ceuenuda
MHOFOI‘paHHI/IKOBI MCTO/I
CIIEIOB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHAapTHBIE TUIOCKOCTH,
repeceyeHus psIMbIX U
IUIOCKOCTEH

19

HapannenLHbIe IIPpsAMBIC U
IIJIOCKOCTH:
napaJiuiCJIbHbIC CCUCHUS

20

[TapannensHbie psSIMBIC U
MJIOCKOCTH: pacyér
OTHOLIEHUN

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbl MEXTY
CKpCHIIUBAOITUMHUCA
HPSIMBIMU

22

[lepnengukynspHsle
IIPSIMBIE U IUNIOCKOCTH:




CTaHAAPTHBIC Iapbl
MEPIEHINKYIIAPHBIX
IJIOCKOCTEHN U MPSMBIX,
CHUMMETPUU
MHOTOTPaHHUKOB

23

[lepnenaukynspHsie
MIPSAIMBIE U TUNIOCKOCTH:
TeopeMa O Tpex
MEePIEHAUKYIISAPAX

24

[lepnenukymnspHsie
MIPSAMBIE U TUNIOCKOCTH:
BBIYMCIICHMS JIJIUH B
MHOT'OIPAHHHUKAX

25

[ToBTOpenue: mwiomanu
MHOT'OYTOJIbHUKOB,
(hOpMyIIBI TS TUTOMIACH,
COOOpaKeHHSI TOT00MS

26

[ToBTOpEHHE: MIONMAIN
MHOT'OYT'OJIbHUKOB,
(bopMyIIbI TS TUIOIIAJICH,
COOOpaXKCHHSI TOT00MS

27

[ToBTOpEHMeE: MIomaan
MHOTOYTOJIbHUKOB,
(dbopMyIIBI 715 TTOIIAEH,
CO00pakeHHsI MOA00MS

28

IImomanu ceuenunii
MHOTOTPaHHHUKOB:




IJIOMIAAN TOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpaKeHHSI TIOT00MSI

29

[Inomanu ceyenuit
MHOT'OTPaHHHUKOB:
IIJIOIIA U TOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpaKEeHHMSI TIOTO0MSI

30

KonrponsHas padora
"[ToBTOpeHue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

0O0béM Teira. O0beEM
PSIMOYTOJIBHOTO
napaiesienumnea

32

3agaun 00 yABOCHUN
Ky0a, 0 KBajjpaType Kyoa;
O TPUCEKLIUH yTIIa

33

CrepeomeTpuyeckue
3a/1a4u, CBS3aHHbIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumnena

34

[Ipuknagneie 3amayu,
CBSI3aHHBIE C
BBIYMCIICHUEM 00BEMA
PSIMOYTOJILHOTO




napajicjacnuicaa

35

OO0BEM IpsIMOI TPU3MBI

36

CrepeomMeTrpuueckue
3aJlauu, CBS3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
IIPSAMOM TIPU3MBI

37

[Ipuknagneie 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOW TIPU3MBI

38

Brruucienue 00EMOB
TEJI ¢ IIOMOIIBI0
OIPENEIIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOHM MPU3MBI

39

Brruucienue 00EMOB
TEJI C IIOMOIIBI0
OIPENEIEHHOTO
uHTerpana. OobpEmM
TTUPAMH/TBI

40

®opmyna oobEmMa
nupamusl. OTHOIIEHUE
00BEMOB TTUPaMU]L C
00IIUM yTIIOM

41

dopmyna 00bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB NMUPAMUJ C




00IIUM yTIIOM

42

CrepeomeTrpuueckue
3a71a4uM, CBI3aHHBIC C
00BbEMaMU HAKJIIOHHOM
MIPU3MBI

43

Crepeomerpuueckue
3a1a4M, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI

44

[IpuknanHeie 3a1a4u O
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

45

[TpuknaaHbIe 331291 IO
teme "OOBEMEBI TEN",
CBSI3aHHBIE C 00BEMOM
TTUPAMHU/TBI

46

[Ipumenenne o0BEMOB.
Brruncnenue paccrosiHus
70 TIFIOCKOCTH

47

KonTponbhas padora

n

"O0BEM MHOTOTPaHHHUKA

48

[unuuaapuaeckas
IIOBEPXHOCTb,
oOpasyromue
LUAJIMHIPUYECKOU
ITOBEPXHOCTH




49

Hunuaap. [psmon
KpyTrOBOW LIAJIUHP.
[Tmomaas MOBEpXHOCTH
HUIUHAPA

50

Konnueckas
MTOBEPXHOCTb,
o0pa3yrorre KOHUIeCKOH
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapayieabHOM IIIOCKOCTH
OCHOBaHHA

52

Y ceu€HHbIl KOHYC.
N300pakeHre KOHYCOB U
yCEYEHHBIX KOHYCOB

53

[Tnomane OOKOBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

ITmomane OOKOBOM
MOBEPXHOCTH ¥ MOJTHOU
MTOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3aJa4M Ha
JI0Ka3aTeNIbCTBO U
BBIUHCIICHHE,
MOCTPOEHUEM CEUECHU M
HWIMH]IpA, KOHYyCca




56

Crepeomerpuueckue
3aJjauy Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHHC,
IIOCTPOCHUEM CEUCHUH
UINHApPA, KOHyCa

57

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

58

IIpuknagHele 3aqauu,
CBSA3aHHBIC C LIMJIMHIPOM

59

Codepa u map

60

[Tepeceuenue chepst u
apa ¢ MmiIoCKOCTHIO.
Kacanwue mapa u cdepsr
IJIOCKOCThIO. Bug n
n300pakeHHE 1apa

61

[lepeceuenue chepol u
apa ¢ MmIoCKOCTBIO.
Kacanwue mapa u cdepsr
TUIOCKOCTBIO. By u
n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTeu

63

CummMmertpust chepsl u
mapa




64

CrepeomeTpuyeckue
3aJa4M Ha
J0Ka3aTesIbCTBO U
BBIYHCIICHHE, CBSI3aHHbBIC
co cepoii u mapom,
MMOCTPOEHUEM UX CEUCHUI
IIJIOCKOCTBIO

65

CrepeomeTpuyeckue
3aJa4M Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHHE, CBSI3aHHbBIC
co cepoii u mapom,
MMOCTPOEHUEM UX CEUCHUI
IIJIOCKOCTBIO

66

[Ipuknagneie 3amaun,
CBsI3aHHBIE cO cepoid u
1apoM

67

[ToBTOpEHME:
OKpY>KHOCTb Ha
IJIOCKOCTH, BBIYMCIIEHUS
B OKPYXHOCTH,
CTaHJApTHBIE TTOT00MS

68

Pasnnunsie koMOWHAIIUU
TeJ BpalleHUs U
MHOTOTPAaHHUKOB

69

3amaun o teme "Tena u
MMOBEPXHOCTHU BpauieHus"




70

3anaun o teme "Tena u
MOBEPXHOCTHU BpalleHus"

71

Konrponsnas padora
"Tena u NOBEPXHOCTH
BpamieHus"

72

OO0BbéM uIHHIIpA.
Teopema 06 006BEMeE
NPSIMOTO IMJIHHIPA

73

Brruncienue 006MOB
TEJI ¢ IOMOIIBIO
ONPEAEIEHHOTO
uHTerpana. O0bEM
KOHYyca

74

[Imomaau OOKOBOH U
MOJTHOM MOBEPXHOCTH
KOHyca

75

CrepeomeTrpuueckue
3a71a41, CBI3aHHEIE C
BBIYMCIIECHHEM 00HEMOB
HWIMH]IpA, KOHYyCca

76

[Ipuknagneie 3amauu 1o
TeMme "OOBEMEI U
IJIOIAIA TTIOBEPXHOCTEH

n

TCI

77

O0béM 11apa 1 LapoBOro
cektopa. Teopema 00
o0béme mapa. [lnomanb




cdepsl.
CrepeomeTrpuueckue
3a/1a4u, CBA3aHHBIE C
BBIYMCJICHHEM 00HEMOB
1apa, mapoBoro
CerMEeHTa M IMapoOBOTO
CeKTOpa

78

[Ipuknagneie 3a1auu 1o
teme "OOBEMEI TEN",
CBSI3aHHBIE C 00BEMOM
mapa ¥ 1ioa b
chepnl. COOTHOIICHHS
MEXTy TIOIIAISIMH
MMOBEPXHOCTEH U
00BEMaMH ITOTOOHBIX TEN

79

IlomoOHbIC TEna B
MIPOCTPAHCTBE.
N3menenue o0bEMa npu
nmoxoouu.
Crepeomerpuueckue
3a7a41, CBI3aHHEIE C
BBIYMCIIECHHEM 00HEMOB
TeJ U IIomanaei
MOBEPXHOCTEH

80

KonTponbhas pabora
"ILnomaay moBepXHOCTH
1 00BEMBI KPYTIIBIX TET"




81

JIBM>KeHUsI MPOCTPAHCTBA.
OTtobpaxeHusl.
JIBM>KEeHUSI U paBEHCTBO
¢uryp. O6mmue cBoiicTBa
JBUKEHUI

82

Bunn nBuxeHumit:
NapajuIeIbHbIN MIEPEHOC,
[EHTpaIbHAsT CHMMETPHSI,
3epKaJIbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus
nogo6us. [Ipsimas u
cdepa Diinepa

84

['eomeTpuueckue 3amaun
Ha IPUMEHEHNE
ABHUKCHUA

85

KonrpomnsHas pabora
"Bekropsl B
npocTpaHcTae”

86

O06o61aromiee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reometpuun 10—11
KJIaCCOB, CUCTEMAaTH3aIus
3HAHUU:
"[TapanienbHOCTD
MPSIMBIX U IIJIOCKOCTEH B




IpocTpaHcTBe"

87

Oo6o0maromee
noBTopenue 11 nousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AIUs
3HaHui: "BekTopsl B
pocTpaHcTBe"

88

Oo6o0maromee
noBropenue 11 noustuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aIUs
3HaHui: "BekTopsl B
pocTpaHcTBe"

89

Ob6o06maromee
noBTopenue 11 nousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AIUs
3HaHuil: "O0beM
MHOTOrpaHHHUKa"

90

Ob6o6mmaromee
noBTopenue 11 nousTuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIIHs




3HaHuii: "O0beM
MHOTOrpaHHHKaA"

91

O6o06maromee
noBTopenue 11 moHsTHit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIus
sHanui: "[lnomanmn
MMOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

92

Ob6o06maroiee
noBTropenue 11 nousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3"anuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTribIX Ten"

93

HrtoroBas KOHTpOJIbHAS
paborta

94

HrtoroBas KOHTpOJIbHAS
pabora

95

[ToBTOpEeHME, 0000IIEHNE
U CUCTEMATHU3ALIHS
3HAHUHU

96

Uctopus pazsutus
CTEepEOMETPUH KaK HAYKU




U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passurus
CTEpPEOMETPUH KaK HAyK1
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passurns
CTEpPEOMETPUH KaK HAyK1
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus passurns
CTEpPEOMETPUH KaK HAyK1
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus




CTEPEOMETPUH KAK HAYKU
U €€ poJib B pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUH KAK HAYKU
U €€ poJib B Pa3BUTUHU
101 COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

Hcropus passutus
CTEPEOMETPUH KAK HAYKU
U €€ poJib B pa3BUTUHU
102 COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBILIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka: anredpa U Hayajaa MaTeMaTH4YeCKOro aHalln3a, FTE€OMETPHUS.
['eomeTpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o01IeCTBO
«M3parenscTBO «IIpocBemenne»

JI.C.AtanacsH "I'eomerpus 10-11 kimace

METOAUYECKHE MATEPUAJIbBI AJIAA YUUTEJIA

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
NUHTEPHET

ttps://yandex.ru/search/?text=penry+era+marematuka+mnpoduis clid=2411726
1r=10870
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