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HHOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oOuiero o0Opa3zoBaHus, TaK Kak 00ECIEUYNBAaET BO3MOXHOCTb U3yUEHUS TUCLUIUINH
€CTECTBEHHO-HAYYHOW HAINPABICHHOCTH M MNPEIMETOB T'YMAaHUTApPHOTO IMKJIA.
[lockonmpKy  JIOTWUYECKOE  MbIIIICHHE,  GopMUpyeMoe  TpH  H3YYCHHH
00y4aronMMuUCsl MOHATUHHBIX OCHOB F'€OMETPHHM, MPHU JT0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PELIEHUU I€OMETPUYECKHUX
3a1a4, YMEHHUE BBIABUIaTb M ONPOBEpPrarb THIIOTE3bl HENOCPEACTBEHHO
WCIIONB3YIOTCS MPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
(u3nyuecKux 3aaay.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypea «I'eomerpus» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE WHIWBUIAYAIbHBIX CIIOCOOHOCTEW OOydaromuxcs mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISIONIEH MpeAMETHOM obnactu «MaremaTuka u
nHpopmaTka»  4yepe3  O0ecleuYeHHUE  BO3MOXKXHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELU(PUYHBIX T€OMETPUHU, U HEOOXOIUMBIX JUIsl YCHEIHOro Mpo(ecCHoHalIbHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKUCHIBATH M H3y4aTb
pa3HbIE SABJICHUS OKPYXKAIOIIETO MUAPA, 3HAHUE NTOHATUWHOTO arlapara o pasaeiy
«CtepeomeTpus» yueOHOTo Kypca FeOMETpHH;

dbopMHpOBaHHE  yMEHHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHbIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS PacliO3HABATh HA YEPTEKaxX, MOACISIX U B pEaIbHOM
MHpPE MHOTOTPaHHUKM M Tejla BpalleHUs, KOHCTPYUPOBATh T'€OMETPHUYECKHUE
MOJIEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TeOopuid, (popMUpOBaHHE MOHMUMAHHUS POJU AKCHOMATUKH IPU
IIPOBEJICHUN PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelIeHns], YMEHUS UX IPUMEHSTb, MPOBOAUTH J10KA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3a4a4 U 3aJa4 C IIPAKTUYECKUM COJIEPKAHUEM,
dopMupoBaHHE TPEACTABICHUS O HEOOXOAMMOCTH JOKAa3aTelIbCTB  IMpU



000CHOBaHMU MaTEMaTHUYECKUX YTBEPKACHUN U POJIM AaKCUOMATHUKH B MPOBEACHUN
JEAYKTUBHBIX PACCYKICHUMN;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX U  TBOPUYECKHUX
CITIOCOOHOCTEN 00Yy4aroIMXcs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEI0BATEIbCKUX
yMEHUM, KpUTUYHOCTU MBIILICHUS, UHTEPECa K U3yUCHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATILHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI pacro3HaBaTh MPOSBICHUS T'E€OMETPUUECKUX TOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KH3HEHHBIX CUTYaIUsSX W MPH U3YUYEHUU APYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMi, HCCJIEIOBAHUS TOCTPOSHHBIX MOJIEIEH,
UHTEPIPETALUU TTOJYYCHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJICpKATEIBPHBIMU JTMHUSIMU yueOHOTro Kypca «['eomeTpus» B
10-11 «xmaccax sBmstorcsa: «[IpsiMple W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHSATUSIMIY», PEJIEBAHTHBIMU T€OMETPUU Ha YIITyOlIEHHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCHUTCS KO BCEM COJNEp)KaTeIbHBIM JIMHUSM y4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKMX YMEHHUH pacmpeaensercss He TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgam obyuenusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaraM ocBoeHUsi DenepanibHON paboueit
MPOrpaMMBbl, pacrlpeAeNEéHHBIM IO TojaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYArOIITHECS
oOpaliaiucb HEOAHOKPATHO. OTO TIO3BOJISIET OPraHMU30BaTh  OBJAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU M HaBBIKAMHU TOCJIEI0BATEILHO U TTOCTYIIATEIBHO, C
COOJTIOICHHEM TPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX TPECTABICHUN 00YJarOIINXCs, PACIINPSS U yIiTyOmsis
e€, 00pasys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[Tepexon kK H3y4eHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHuHanuiu  00ydeHHs,  MOCTPOCHUS
WHAMBHUIyAIbHBIX 00pa30oBaTeNbHBIX MPOrpaMM, OOECHEeUnuTh YriayOJE€HHOE
M3yYCHHE T€OMETPUHN KaK COCTABIISIONICH yueOHOoTro mpenMera «MaTteMaTHKa,

MOJITOTOBUTH OOYYAIONIMXCA K MPOJODKCHHIO H3yUeHUS MaTeMaTHKH C
y4€ToM BbIOOpa Oyayiied mnpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXIY
0o0mmM u podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriayOJIEHHOM YPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 vaca (3 waca B Hegemo), B 11 kimacce — 102
yaca (3 Jaca B HeJIeJi0).



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

IIpsiMmble M JIOCKOCTH B NIPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTD,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3auMHOEe pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpeCceKaroluecs,
napaJyiesibHble M CKpelluBaronyecss npsMble. [Ipru3Hakym CKpemmBaromuUxcCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, APAJLIEIBHOCTD MPSIMOU
u 1aockocT. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa MapajICNIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
Guryp B nmapayuieqbHOW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEKly NMPAMBIMU B IPOCTpAaHCTBE. llapamenbHOCTh MIIOCKOCTEN: MapasulesIbHbIC
IJIOCKOCTH, CBOMCTBa IapajuIesIbHBIX IJIOCKOCTEH. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpas’Ap, MapajulesIeIuIIe],
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYJISPHOCTD NPSIMOM U TUIOCKOCTH: NEPIEHAMKYJIAPHBIE IIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W TEPIECHANKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
NEPIEHIUKYJIAPHOU IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIMKyISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM A0  MJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IIOCKOCTb.
[leprieHIUKYNAPHOCTh  IJIOCKOCTEW: NPHU3HAK  IEPIEHIUKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISpax.

VYriael B NPOCTPAHCTBE: Yroa MEXAY IHMPSAMOM MU INIOCKOCTBIO, IBYTPaHHBIN
yIoJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriyia. TpEXrpaHHbIl U MHOTOI'PaHHbIE YIJIbIL.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilicTBa IUIOCKHUX U
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO YyIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIA
TPEXIPAHHOIO YIJa.

MHOrorpaHHuKHU

Buapel MHOrorpaHHMkoB, pa3BépTka MHoOrorpaHHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HakJIOHHas MpPU3Mbl, OOKOBas U MOJHAS MOBEPXHOCTH MPU3MBI.
[Mapannenenunen, nOpsAMOYTOJbHBIA — MAapajuleJCNUIle]] W  €ro  CBOWCTBA.
Kparuvaiimme mnmyTw Ha TMOBEpPXHOCTM MHOIOrpaHHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronpHas mOUpaMuna,
npaBWibHas W yceu€HHas mnupamuisl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IpaBWIbHOW NHpaMufsl. 1IpaBuibHbIE MHOTOTpaHHMKHU: IPABUJIBHASA INPU3MaA U



IIpaBWJIbHAs MHPAMHIA, NPABUIbHAA TPEYroJibHas INHPAMHAA W IPaBUJIBHBIN
Terpadap, KyO. IlpencraBieHne O MNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadp,
TOJIEKadIp U UKOCadIp.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHalid, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M IOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IIOIIalb OCHOBaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMONM MPHU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TNPABUIBHOW MHPaAMUJIBI,
TEOpeMa O IUIOLAAN YCEYEHHOU MMPAMUIBI.

CuMmmeTprss B HPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPAaBWJIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHUS
napajulelienunesa, CUMMETPHUS IPABUIBHBIX NPU3M, CHUMMETPHS IPABHIBHOU
MTAPAMU/IBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApHBbIC, COHAIPABICHHBIE U IMPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[€MCTBUSI C BEKTOPaAMU: CIIOKEHHE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOpBI. lIpu3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmno mapamnenenunena. Teopema O pas3loXEHUWM BEKTOpa II0 TpEM
HEKOMIUIAaHApHbIM  BekTopam. lIpsMoyronpHass  cucremMa  KOOpAWMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3p MEXIy KOOpIWHATAMU BEKTOpA H
KOOpJIMHAaTaMHd TOYEK. YTOJd Mexay BekTopamu. CKalspHOE IPOU3BEICHHE

BEKTOPOB.
11 KJIACC

Tena BpaleHus

[loHATHSA: UOUIMHAPHUYECKAs IMOBEPXHOCTb, KOHWYECKAs TMOBEPXHOCTb,
chepuyeckas NOBEPXHOCTh, oOOpasyromue mnoBepxHocTeil. Tema BpamieHus:
WIMHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. B3aummHoe pacnosioxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHusl Ha TUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NOPsIMOYTOJIBHOTO TMapajiesienumnesa u cienctsus u3 He€. OO0bEM mnpsaMoll u
HAKJIOHHOW MPU3MBbI, HWJIMHApPA, TUpaMUJIbl U KoHyca. OO0bEM I1apa U 1M1apoBOro
CErMEHTAa.

KoMOuHanmy Ten BpameHuss U MHOrorpaHHukoB. [Ipusma, BhnHcaHHas B
HWIMHApP, OMHMCaHHAas okojo uwinHapa. Ilepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanne mapa u cdepsl miockocToio. [loHsITHE MHOrOrpaHHHKA,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpalIeHUsI.

[Inomans MOBEPXHOCTH LWIMHApA, KOHYyca, IIIoNaab chepbl U e€ yacTei.
ITonoobue B mnpoctpanHcTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoreTusi. Pemienue 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIIEHUS: CEYEHUS [IUINHIpPA
(mapajuienbHO W MEPHEHAUKYISPHO OCH), CEYCHHUsI KOHyca (mapajuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUS I1apa, METOAbl TOCTPOCHHUS
CEUYEHMI: METOJ CJEeJ0B, METOJI BHYTPEHHErO0 MPOEKTUPOBAHUS, METOJI MEepeHoca
CEKYILEH TUIOCKOCTH.

BeKTOpbI H KOOPAUHATHI B MIPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omepannu Hax  BEKTOpaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXkEHUA. [IpsMoyronbpHas
cucTeMa KOOpAHMHAT B npocTpancTBe. KoopauHaTel BekTopa. Paznoxxenue BekTopa
no ©Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MPH PEUICHUH TeOMETPUUYECKUX
3ajad.

JIBUKeHUs1 B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OToOpaskeHus. [IBMXKEHUS U PaBEHCTBO (UTYP.
OOmue cBoicTBa JBM)KCHUH. BuIbl JIBWXEHUN: TapauIeNIbHBIA IEPEHOC,
[IEHTPAJIbHAsE CUMMETPHS, 3€pKajbHas CHUMMETPHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxkaanckoe BoCIUTaHHE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIIMH O0YYArOIIETOCs KaK aKTUBHOTO 1
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTr0  00IecTBa,  NPEJICTaBIEHUE O
MaTeMaTUYECKNX OCHOBAaX (yHKIIMOHHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHM,
MpoNEeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe€), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHH C HX
GYHKUUSIMHA U Ha3HAYCHUEM;

2) NIaTpHOTHYECKOe BOCITUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIaHCKOM MACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY U HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOILECHHE K
TOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIKEHMM B JPYyTUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapomaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAyKh U JEATEIbHOCTbIO YYE€HOT0, OCO3HAHUE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3cTeTHYeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCy ACHUIN, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uueckoe BoCIUTAHHE:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKWe 3HAHUS B
WHTEpecax 3J0pOBOro M 6€30macHOro oopas3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (U3u4ecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM E€SITEILHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasiuuHbIM  cepam  TPOodEeCCUOHAIBHOW — JIESITEIBHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW W e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINH BBIOOP
Oynymeir mpodeccut u pean30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
FOTOBHOCTh W CIIOCOOHOCTh K  MAaTeMaTH4eCKOMy  OOpa3oBaHUIO U



caMO00pa30BaHUI0 Ha MPOTSHXKEHUH BCEH KHU3HU, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH NMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJbTYPhl, TIOHUMAHHWE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHHME MPUPOJHON U COLUATBHOM
Cpelbl, OCO3HAHKE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OpUEHTAIUs
Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM /i1 peuleHus 3anad B o0JacTu
OKpY>Karolel cpefpl, IUJIAHUPOBAaHUE TIOCTYNKOB W OIEHKU HMX BO3MOXKHBIX
MOCJIEJICTBUM JUIsI OKPY KaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeJOBEYECKON AESTENbHOCTH, STANoB €€
pa3BUTHS M 3HAYMMOCTH JUISI PAa3BUTHSL LMBUIM3ALMU, OBJIAIACHUE SI3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOd KaK CpPEICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M UCCIEI0BATEIbCKYIO AESATEIBHOCTD
WHJIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue AefcTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUAMH, (POPMYIHUPOBATH
OTIpe/IeJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCcCU(UKAIIUU,
OCHOBaHMUS /171 000OIICHHS 1 CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh HW  TPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIBLHBIE U OTPHUIIATENIbHBIC, CIMHIUYHbBIC, YaCTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJIATH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JICAYKTUBHBIX H
MHAYKTUBHBIX YMO3AKIIOUEHNUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTpAUBATh apryMEHTAIINIO, PUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BBHIOMpATh HauOoJee TMOAXOAAIHA ¢ y4ETOM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKkue 1eHCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHEe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULINI0, MHCHHUE;

MPOBOJAUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHUS, Tpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NPOBEIEHHOTO  HAOJIOJIEHUs, HUCCIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTh
MOJIyYeHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIpolLlecca, a TaKXKe BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora c nundgopmanueii:

BBISIBIIATH Je(UIIUTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOMPOC U IS PEILICHUs 3a]1auH;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEeMAaTU3HPOBaTh M WHTEPIPETHPOBATh HH(POPMAIMIO PA3TMYHBIX BHUIOB U
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEACTABIATh €€ B PasIuYHBIX (Popmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaJlbHbIe y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSMHU U
HensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBbIpa)kaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIA€MOM TEMBI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pPELIEHHUs], COIMOCTABISITh CBOU CYXIEHUSA C CYKICHUSAMHU IPYTMX YYACTHUKOB
auanora, oOHapy’>KUBaTh Pa3IMYMe W CXOACTBO MO3ULMN, B KOPPEKTHOM (opme
(opMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATENbHO BbIOMpAaTh (OpMAT BBICTYIUIGHHS C YYETOM 3a/ay
pe3eHTallMi U 0OCOOEHHOCTEN ayJUTOPHUHU.

PerynasiTuBHbIE yHHBepcaibHbIEe y4eOHbIe 1eiCTBUSA
Camoopranu3anus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pPEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIUOHATbHbIN HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBLHON  pedeKkcuu KaKk  OCO3HAHUS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocodbamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pEIIeHUs
MaTEMaTUYECKON 3aJa4H;

MPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33J]1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JIAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa L[N U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JAEATEIbHOCTU, HAXOJUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAsI 1eITEJILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYTBHOU
paboThl TMpU pelIeHUH Y4YeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
NEATEeIIbHOCTH, IJIAHUPOBATh OPraHU3aIldI0 COBMECTHOM pabOThI, pacrpeneisTh
BUJIBI pabOT, JOroBapuBaThCS, OOCYXAaTh TIPOLIECC M Pe3yJbTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPyNIoOBBIX (opmax paboThl (00CYykIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» HM HHBIC), BBINOJHATH CBOIO 4YacTh pabOTBl U
KOOPJIWHUPOBATh CBOM JACHUCTBUA C JPYTrUMHU YJICHAMHW KOMAaHIbl, OIIEHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICUCTBUS.

HHPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca o0y4aronuiics HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEIIeHNH 331249 U TPOBEJICHUH MaTEeMAaTHUYECKUX PACCYKICHU;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUHU M CIEJCTBUS W3 HUX TPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACITOJIOKCHHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJamMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIYy NPSIMON U
IUIOCKOCTBIO;

e CBOOOIHO ONIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAHHHKH, BBIOMpas  OCHOBAaHMS IS
KJTaCCU(UKAIIAM;

e CBOOOJHO OINEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C  CEYCHHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINIOJHATH napasieiabHOe, [EHTPATbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MJIOCKOCTh, BBIMOJHATH U300paKEHUST QUTYP
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIIATH IUIOMAAXM  TOBEPXHOCTEH  MHOTOTPAHHWKOB  (TIpHU3Ma,
MMpaMK/ia), TCOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OChb U TIUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
Qurypsr;

e CBOOOJHO ONEPHPOBATH TMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpAMHATAaM B MIPOCTPAHCTBE;

e BBITIOJHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarh 3aJaYd Ha JIOKA3aTeJIhCTBO MATEMATUYECKUX OTHOIICHUU W
HaXOXKJECHUE TCOMETPUUYCCKUX BEIWYWH, TMPUMCHSS H3BECTHBIC METOJIbI
MIPY PEIICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUIINE TMPOTpaMMHBIE CpPEJICTBA U  DIJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e W3BJICKaTh, MPeoOpPa3OBBHIBATh M HWHTEPIPETUPOBATH HWHOOPMAITUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHATM3UPOBATh PEANbHBIC CUTYAIlMH, NMPUMCHSATh H3yYCHHBIC TOHATHS B
mporecce TIMOWCKAa PeHIeHWs MaTeMaTH4eckdu  chopMyIrMpoBaHHON
npo0OJieMbl, MOJEIMPOBATh PEANbHBIE CUTyallMd Ha S3BIKE TC€OMETPHH,
WCCJIEIOBATh MOCTPOCHHBIE MOJIETN C WCIOJIb30BAHUEM T'€OMETPUUYCCKUX
MOHATUN U TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKUe 3aadd,
CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUUYCCKUX BEITUYHH;

e HMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K xoniy 11 kiacca o0y4aromnuiics HayduTCs:



CcBOOOJHO OMNEPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C LHJIMHAPUYIECKOM,
KOHHUYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OIEepUpPOBATh MOHATUIAMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIWJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalieHus (UUIUHAP, KOHyC, cdepa u Mmap) H
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIaCCU(DUIMPOBATH B3AMMHOE PACTIONOKEHHE C(HEPHI U TNIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJI BpalllCHHS,
reOMETPUYECKUX TEJI C IPUMEHEHUEM (HOopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOMHALIUSIMHU TeEN
BpallleHHWsI ¥ MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B chepy u
ONMMCAHHBIA OKOJO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpAIllCHUS;

BBIUUCIIATH COOTHOLIEHUS MEX/y IUIOIIAIIMU ITOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxarbh u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpPeoOpa3oBbIBaTh HHPOPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO ONIEPUPOBATH OHITUEM BEKTOP B POCTPAHCTBE;

BBINIOJIHATH OTEPALUU HaJl BEKTOPAMU;

3a]1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;
peraTh reoOMeTpUUECKUE 3a7a4d Ha BBIYUCICHUE YTIIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBINIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB U TeNl BpalleHUs MpHU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS MHOTOIPAHHUKOB W TEJ BPALLEHUS: CEUCHUS LMJIMHApA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUSI KOHYca (MapaijieIbHbIe
OCHOBAHMIO ¥ MPOXOJSIIME YepEe3 BEPIINHY ), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJ CJIEI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUYECKHUE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHHS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralliuX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HEsIBHOM dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHUN H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

NPUMEHATh  TOJYYEHHbIE 3HAHWA Ha  NPAKTHUKE:  CpPaBHUBATD,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAllUH, IPUMEHSATh U3YUYCHHbIC
IIOHATUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TOMCKA  PELICHUS
MaTteMaTU4ecku  chOpPMYJIIMPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH HA SI3bIKE T'E€OMETPUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEJIA C HCHOJIb30BAHUEM TIE€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOpbl, pemiaTh MNPaKTUYECKHUE 3a/aud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUS] 00 OCHOBHBIX A3Tamax pa3BUTHUSI TEOMETPHUHM Kak
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
KosnuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Koutpoaeupie | IMpakruieckue o0pa3oBare/bHbIE
padoTbI padoTbI pecypent
1 BBenenue B crepeomMeTpuio 23 1
5 B3aumHoOe pacrnonokeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamnenbHOCTh NPSMBIX U IIJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD NPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
) VYribl U paccTosiHUSA 16
6 MHororpaHHUKH 7
BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHE U CUCTEMATU3ALIUS 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3aesioB U TeM Korrponsmmie | Tparmseckie (uudgposbie)
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI pecypes!
1 AHaMTHYECKast TEOMETPHS 15 1
5 [ToBTOpEHHE, O606I.L[CHI/£C u 15 1
CUCTEeMAaTH3alMsl 3HAHHHA
3 O0bEM MHOTOTpaHHHUKA 17
Tena BpareHus 24
5 [Tnomaau MOBEpXHOCTH U 0OBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
7 [ToBTOpEHwUe, o606meHI/£e u 17 5
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoaudecTBo yacoB

Bcero

KonTpoJbHbIe
padoTbI

IMpakTuyeckue
padoTbI

Jlara
U3yYeHH s

DJIEKTPOHHbBIE
nuppossbie
oOpa3oBarTe/ibHbIE

pecypchbl

OcHoBHBIE ITpaBUIIa H300PAKECHUS HA
PHUCYHKE IJIOCKOCTH, HapajlieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[lonsATHA CTEpEOMETPUU: TOUKA, ITPsMAas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa U300paKeHMs Ha PUCYHKE
TJIOCKOCTH, MapalIeNbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: nepecekaronyecs MI0CKOCTH,
nepeceKarommecs npsiMasi U MiI0CKOCTb;
MOJTyTIPOCTPAHCTBO

[TonsaTHs: nepecekaronyecs MIOCKOCTH,
NepeceKaroIuecs IpsaMas U MI0CKOCTb;
IIOJTyTIPOCTPAHCTBO

MHororpaHHHKH, U300paskeHre
MIPOCTEHIIINX MTPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHUKH, H300paskeHne
MPOCTEUIINX IPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE




CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cieacTsus U3 HUX. CnocoOblI 3a1aHus
MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS TPSIMBIX U TUIOCKOCTEH

10

N300paxkeHue ceueHui mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEopa. N3o0pakeHue nmepeceycHus
MOJTyYEHHBIX IUIOCKOCTEl. PackparmBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

11

N3006paxeHune ceueHnit mupamMuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpPE3 UX
pé6pa. 3o0pakeHne nepecevyeHus
MOJTy4YEHHBIX IJI0cKocTel. PackpamvBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

12

N300pakeHue ceueHHid MTUpaMHu/Ibl, KyOa 1
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N300pakeHue nepeceyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

13

N300pakeHue CeueHMIA TUPaMHU/Ibl, KyOa 1
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pE€bpa. N300pakeHue nepeceyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX ceueHuU Pa3HBIMHU [IBETAMU

14

Meton crnenoB Ui IOCTPOEHUS CEYEHUIN




15

Merton ciaeaoB AJisi HOCTPOCHUS CEUCHMIA.
CBolicTBa nIepeceyeHu IpsAMbIX U
IIOCKOCTEH

16

Merton ciaeaoB AJisi HOCTPOCHUS CEUCHHUIA.
CBolicTBa epeceyeHui MPSMbIX U
MJIOCKOCTEH

17

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUChH IArOB
MIOCTPOCHHUS

18

[TocTpoenue ceueHuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIllUCh 1LIAarOB
IIOCTPOCHHUS

19

[TocTpoenue ceuennii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 1Iar0B
IIOCTPOCHHUS

20

[TocTpoenue ceuennii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh LIAr0B
IIOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANIBHBIX O0Tpe3kax. [Togooue
TPEYrOJbHUKOB

22

[ToBTrOopenue mnanumerpun: Teopema
Menenasi. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3BuTus
IUTAHUMETPUH U CTEPEOMETPUH




23

Kontposbnas padota "AKcHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacrnonokeHue npsMbIX B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipu3Haku ckpenyBarommuxcs
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU MapauIeIbHOM
JTAHHOM MPSIMOM, IPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIeH Ha JaHHOMN
npsaMoi. JlemMma o nepecedeHun
MapajuieIbHbIX TPSMBIX TIOCKOCTHIO

26

[TapannensHOCTb Tpex npsiMbIX. Teopema o
TpEX NMapajuIeIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

27

[TapannensHOE IPOEKTUPOBAHHKE.
OcHOBHBIE CBOMCTBA MAPAIIIEIBHOTO
npoekTupoBanus. M3o0paskeHue pa3HbIx
(buryp B mapamuieabHON TPOSKITUN

28

[enTpansHas npoekus. Yroiu ¢
COHAITPaBJIEHHBIMHU CTOPOHAMU. YTOI
MEX1y IPSIMbIMU

29

3&,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCICIOBAaHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM NIPAMBIX B IIPOCTPAHCTBE

30

[ToHsiTHSA: MapamienbHOCTh NPSAMOU U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIebHOCTH MPSIMOM U TUIOCKOCTH.




CaolicTBa napauiebHOCTH IPSIMOH U
IJIOCKOCTH

31

['eomeTpuueckue 3a1a4i Ha BBIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajvieTbHOCTHIO MPSMBIX U MJIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTtpoeHue ceuenus, pOXOASIIETO YepE3
JAHHYIO MIPSIMYIO Ha YepTexKe U
MapajuIeIbHOro Apyrom npsamon. Pacuér
OTHOILICHUM

33

[TapannenpHast IpoeKLMs, IPUMEHEHUE
JUIS IOCTPOCHHUSI CEYCHHM Ky0a U
napajenenumnena. CBoiicTBa
napajuieJenuIeaa u mpu3Mbl

34

[TapannensHele miockoctu. Ilpuznaku
MapaJUIeIbHOCTH JBYX IUIOCKOCTEM

35

Teopema o mapannenbHOCTH U
CAMHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[SIHICﬁ
yepes3 TOUKY, HE IPUHAUJIEKAI[Y0 TaHHOU
IIJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaolicTBa napajjieNIbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUCHUS
IIPU NIEPECEUEHUH [IBYX ITapaJUICIbHBIX
IIJIOCKOCTEN TPEThEM

37

CBoiicTBa napauienbHbIX IJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MapajlIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUHU TPSAMOM €
IBYMs MapajlIeIbHBIMU IIOCKOCTSMU




38

[ToBTropenue: Teopema [Iudaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIbHOI'O TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajuiejienunena

41

Brruucnenue AuH OTpe3KOB B KyOe 1
IPSMOYTOJIBHOM Iapajulelenunesie

42

[lepneHMKyIAPHOCTD IPSIMOU U
mockocty. [Ipru3nak
HEPIEHIUKYJISIPHOCTH IPSIMOK U
IUIOCKOCTH

43

[lepneH UKy IAPHOCTD IPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema o cylIeCTBOBaHHH U
€AMHCTBEHHOCTH MPSIMOU, IPOXOAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePHIEHUKYISIPHON K MIIOCKOCTH

45

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKaXxX

46

[ImockocTH 1 nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnieniuKyIsip ¥ HAKJIOHHASI.
IlocTpoeHnue nepneHANKyYJIsApa U3 TOYKU Ha
IIPSIMYIO

48

[lepnieniuKyIsip ¥ HAKJIOHHASI.




[TocTpoenue nepneHANKYIspa U3 TOYKU Ha
MPSIMYIO

Teopema o TpEx nmepreHAUKYIApax

49
(mpsimast u oOpaTHasi)

50 TeopeMa 0 TpEX nepneHAUKYIIPaAX
(npsimast u oOpaTHas)

51 VYT0J1 MeXly CKpEeIIUBaIOLIMMUCS
PSMBIMU
[Tonck nmepneHKyISIPHBIX TPSIMBIX C

52 IIOMOILBIO MIEPIIEHAUKYIIPHBIX
IJIOCKOCTEMN

53 OpTOroHaibHOE NPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyda, mpu3Msl,

54 MIPaBUJILHON TUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOU NPOEKINH
[Toctpoenue ceuenunii kyoa, MpU3Msl,

95 MIPaBWJIBHON MHUPaMUBI C TIOMOIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJbHO TUI0CKOCTH. [Imockoctu
CUMMETpPUN B MHOTOI'paHHHUKAX

57 [Tpu3HaK nepneHuKyIIpHOCTH MPSIMOK U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObI OMYCTUTD MEPICHIUKYIISIPHI:




CUMMETpPHUS, CABUT TOUYKH 110
MapajuIeIbHON IIPSIMOU

61

CaBur 1o HenapauieJIbHOU MPSMOM,
M3MEHEHUE PACCTOSHUN

62

KonrtponsHas padora "B3anmuoe
pacIo0KEHNE TPSAMBIX U IIJIOCKOCTEN B
npocTpaHcTae"

63

[ToBTOpEHUE: Yo MeX Ty IpSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpPEMaA
KOCHHYCOB

64

IToBTOpEHUE: yros Mexmny
CKPEILMBAIOIUMUCS MTPSMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/IC MCETOJAbI BEIYHMCIICHUA
yria MEXKAYy NpsIMbIMH B MHOTOI'pAHHUKAX

66

JIByrpansblii yrosu. CBOMCTBO TUHEHHBIX
YIJIOB ABYTPAHHOTO yIja

67

[lepnenaukynspHble iockoctu. CBoNcTBa
B3alMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak neprneHauKyIspHOCTH
IIJIOCKOCTEM; TEOpEMa O IPSIMOU
[IepECEUYCHU ABYX IIJIOCKOCTEH
MEPIEHIUKYIISPHBIX TPEThEU IIIIOCKOCTH

69

[IpsimoyronbHBIN Napajuienenunesn; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIEHOTO
napajulesIienune1a

70

TeopeMa 0 quaroHanu MpsIMOYIOJIBHOIO




napajjiCjcnuicaa u CJI€ICTBUC U3 Heé

71

CrepeomeTpHUuecKHE U MPUKIIATHBIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U IINIOCKOCTU

72

[loBTOpEHME: CKPELIMBAIOLIUECS MPSMBIE,
napajJiesIbHble INIOCKOCTH B CTaHAapPTHBIX
MHOTOIpaHHUKaX

73

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEIIMBAIOIINXCS IPSIMBIX, PACCTOSIHUE
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

PaccrosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT MPSIMOM /10 IIIIOCKOCTH

75

Beluncnenue pacCTOAHUN MEXIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIIEHIUKYIIIPHOU IIIOCKOCTH

76

TpéxrpanHbIi yroy, HEpaBeHCTBA VIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAHHOTO yTIia

77

DneMeHTHI chepruecKoil TeOMETPUH:
reojie3nYecKue JJMHUU Ha 3emiie

78

Kontponbnas pabora "Y1 u
paccrostHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 3JIeMEHTHI"

80

IInpamupa. Buast nupamun. [IpaBuibHas
upaMuaa




[Tpuzma. [Ipsimast v HaKJIIOHHAS IPU3MBI.

81 1
IIpaBunbHas npusma

82 [Ipsmoit mapamienenunen, 1
MPSIMOYTOJIbHBIN Mapaliiesenumnes, Kyo

83 Brimykisie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brinykibie MHOrOrpannuku. Teopema

84 Oiinepa. [IpaBuiibHbIE U TOJTyIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KontponbHas padora "MHOrorpaHHUKH" 1

86 [TonsiTHe BeKTOpa Ha MIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenureaa 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
TUTOCKOCTH

92 CkasisipHOE TIPOM3BEICHUE 1

03 Brruucnienue yriia Mex,ry BEKTOpamMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3agaun ¢ BEKTOpamu 1

95 IIpocreiimme 3agaun ¢ BEKTOpamu 1

96 [Ipocreiimme 3amaun ¢ BEKTOpaMu 1

97 [Ipocreiime 3a1a4u ¢ BEKTOpaMH 1

98 O0001IeHrEe U cucTeEMAaTU3alis 3SHAHUN 1




99 O06001IeHre U cucTeEMAaTU3alis 3HAHUN 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hroroast kKoHTpoIbHAs paboTa 1
102 O06001IeHEe U cucTeEMAaTU3alis 3HAHUN 1
OBIIEE KOJIMYECTBO HACOB 1O 102

I[TPOT'PAMME




11 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
Hara uudpoBbie
Ne i/m | Tema ypoka Kourpoabhuble | IIpakTnyeckue
Bcero u3yueHHs1 ~ oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTpPaHCTBE"
5 [ToBTOpenue Temsl "CkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tembl "Bpruncienue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE IPSMOI, 1
MPOXOSIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
7 BekropHoe nmponsseneHue 1
8 JInHeliHbIC HEPABEHCTBA, INHEWHOE 1
IpOrpaMMHUPOBaHUE
9 JInHeliHbIE HEpaBEHCTBA, INHEWHOE 1
MIPOrpaMMHUPOBAHKE
10 AHaJIUTHYECKHE METO/IbI pacuéTa yria 1
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTHYECKHE METO/BI pacyéra yria 1
MEXly IUIOCKOCTSIMU B MHOT'OI'PaHHUKAX
12 dopMmya pacCTOSIHUSA OT TOYKH J10 1




IIJIOCKOCTH B KOOPpAHWHATAX

HaxoxnaeHnue paccTosHUN OT TOUKH J10

13
MIJIOCKOCTH B KyOe

1 Haxoxxaenne paccTostHHIA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

15 KonTtponpHas pabota "AHanmuTHuecKas
reometpus"

16 CeueHust MHOTOTPAaHHHUKOB: CTaHIaPTHbBIE
MHOTOTPaHHUKH

17 CeueHHst MHOTOTPaHHUKOB: METO]] CIIE/IOB
CedeHust MHOTOTPaHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, TTEPECEUCHUS MPSMBIX U
IJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napasuleJIbHble CEUeHUS

20 [MapannenbHbIe MPsIMBIE U TUIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannensHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK/1y CKPELMBAIOIUMUCS
MPSIMBIMH
[leprieHAUKYISPHBIE TIPSIMBIE U

29 IUIOCKOCTH: CTaH/IapTHBIE Tapbl
HEepIEHIUKYISAPHBIX TNIOCKOCTEH U
MPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB
[leprieHAUKYISIpHBIE IPSIMBIC U

23 MJIOCKOCTH: TEOpEMaA O Tpex
NEePHEHINKYIAPAX

24 [TepnenauKyasspHBIC TPSIMBIC U




IIJIOCKOCTH . BBIYMCJICHUSA JJIMH B
MHOT'OI'paHHHUKaX

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJEHUKOB, ()OPMYJIIBI JISI
10 e, COOOpaKeHUS ITOA00US

26

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI 115
TIonIaiel, cooOpaskeHus o100

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI JIs1
TI01aJIeH, COOOpakeHUS OO0

28

[Imomany cedyeHnit MHOTOTPAHHHUKOB:
IUIOIAAM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

29

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUTONIA/IA TIOBEPXHOCTEMH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mogo0us

30

Konrpomnsnas pabota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OI'paHHHUKOB"

31

O6béM Tena. OO0BEeM MPSAMOYTOJIBHOTO
napajiesenunesia

32

3amaun 00 yIBOEHUHU Ky0Oa, 0 KBaApaType
Ky0a; O TPUCEKIIUU yTia

33

CrepeomeTpHyecKHe 3a/1a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
apajuienenunesa

34

[IpuknagHeie 3a1a9u, CBI3aHHBIC C




BBIUKCIIEHHEM 00BEMA IpAMOYTOJIBHOT'O

napaiesenumnena

35 O0BEM IPSIMO TPU3MBI

36 CrepeomeTpuyecKue 3a/1a4H, CBI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IIPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHbIE C
00BEMOM MPSAMON MPU3MBI
Brrancienue 06EMOB Te ¢ TOMOUIBIO

38 onpeaenéuHoro uHTerpana. Oopém
HAKJIOHHOM NPU3MBI
Boruncnenue 005EMOB TeN C TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobém
TTUPaAMUJIBI

40 ®opmyna o0béma nupamuibl. OTHOLIEHHE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM

41 ®opmyna o0béma nupamuibl. OTHOIIEHHE
00BeMOB MUpaMuU ¢ OOLIUM YIJIOM

42 CrepeoMeTpHuuecKue 3a/1a4u, CBSI3aHHbBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHyecKHe 3a/1a4H, CBSI3aHHBIE C
00BEMaMH THpaMUIBI
[Ipuknagaeie 3agaun Mo TemMe "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Ipuknanneie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM MTHPAMHU/IBI

46 [Ipumenenne 06EMOB. Borunciienue

PaCCTOSAHUA 00 IMMIOCKOCTH




Kontponbhas padota "O6béM

47 \
MHOTOTpaHHHUKA
[umuHaprdeckas MOBEPXHOCTD,

48 00pa3yrolue HUJINHIPUIECKOM
MTOBEPXHOCTH

49 s ap. [IpsMon KpyroBou LWIMHIP.
[Tnomaae MOBEPXHOCTH IIUIMHAPA

50 Konungeckast moBEpXHOCTh, 00pa3yIoIiue
KOHHUYECKOU noBepxHocTu. Konyc

51 Ceuenne KOHyca MIOCKOCTHIO,
napauieIbHOM MITOCKOCTH OCHOBAHMSI

59 VYceuénnblii koHyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomranb 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tmomranbe 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3ajauu Ha

55 JIOKa3aTeJIbCTBO U BEIYMCIICHUE,
MOCTPOCHUEM CeUEHUH IMUIUHAPA, KOHyCca
CrepeomeTpruyeCKHE 3a1a41 HA

56 JIOKa3aTeJIbCTBO U BEIYMCIICHUE,
MIOCTPOEHUEM CEUYECHH I ITUINHIpA, KOHYCa

57 [TpukamHbIe 3a/1a49U, CBI3aHHBIC C
[WIAHAPOM

58 [TpuknagHbie 3a1a4u, CBI3aHHBIC C
UATAHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By u n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3o0pakeHue mapa

62

Ypasuenue chepsl. [Tnomans chepst u e
yacTen

63

Cummetpus cepsl U mapa

64

CrepeomeTpuyecKre 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBSI3aHHBIC CO CEPOii U IIapOM,
HOCTPOCHHEM HX CEUCHHH TIIOCKOCTHIO

65

CrepeoMeTpuueckue 3agadyd Ha
JI0KA3aTeNbCTBO U BBIUMCIICHHE,
CBsI3aHHBIE cO c(hepoit 1 mapom,
MOCTPOCHUEM HMX CEYCHUH TIIOCKOCTBHIO

66

[IpukitaHble 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYUCJIICHUS B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
moao0ust

68

Paznuunbie KOM6I/IHa]_[I/II/I TCJI BpallICHU U
MHOT'OI'paHHHUKOB

69

3agauu o TeMe "Tena 1 TOBEpXHOCTH
BpanieHus"

70

3anauu no Teme "Tena u MOBEPXHOCTH
BpanieHus"




71

Kontposbnas pabora "Temna u
IIOBEPXHOCTHU BpaleHus"

72

O0BEM nunuHapa. Teopema 06 00bEME
MPSIMOTO ITUIHH]IPA

73

Brruucnenue 06bEMOB Te € TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHycCa

74

TTimoraam GOKOBO¥ U MOJTHON
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuuecKue 3a/1a4u, CBI3aHHbBIE C
BBIUKCJICHHEM 00BEMOB IMIIMHIPA,
KOHYyca

76

[Tpukinanueie 3agaun o Teme "OO0BEMBI U
IJI0IA M TOBEPXHOCTEN Ten"

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 006 00nEMe miapa. [Tnomans
cdepsl. CTepeoMeTpruecKue 3a1auu,
CBSI3aHHBIE C BBIUKCICHHEM 00BEMOB
rapa, apoBOTro CETMEHTa U IIapOBOTO
CEeKTOpa

78

[Ipuknagasie 3aga4n o TeMe "O0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
wiomaabio cepbl. COOTHOLICHUS MEXKIY
TUIOINASIMU TTIOBEPXHOCTEN U 00BEMaMu
MMOJOOHBIX TEN

79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o0bpEMa rpu mogo0uu.
CrepeoMeTpHuuecKue 3a7a4u, CBI3aHHBIC C




BBIUKCJICHHEM 00BEMOB Tell U TUIOIIa e
MMOBEPXHOCTEU

80

KoHntposnbnas padora "Ilnomanu
MTOBEPXHOCTU U 0OBEMBI KPYTJIBIX TE"

81

JBuxenus mpocTpancTBa. OTOOpaXkeHUsI.
JBwxenus u paBeHCcTBO (puryp. OOuue
CBOICTBA JBHKCHUIN

82

Bubl iBrKeHMI: TapauieIbHbIN
MIEPEHOC, LICHTPaJIbHAsA CAMMETpPUS,
3epKajbHasi CAMMETPHSI, [IOBOPOT BOKPYT
IPSIMON

83

[IpeoGpazoBanms mogoous. [Ipssmas u
cthepa Diinepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha IPUMCHCHUC
JBUXKCHUA

85

KontponbHas paborta "BekTops! B
npocTpaHcTae”

86

Ob6o6maroee nopropenue 11 nouaruii u
MeTO/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMaTH3aIlus 3HAaHUH:
"TlapayuienbHOCTh MPSMBIX U TUIOCKOCTEH
B IIpOCTpaHcTBe"

87

Ob6o6maromee nosropenue 11 nouaruit u
MeTOoJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMaTH3aIlus 3HAaHUH:
"Bekrops! B mpocTpaHcTee”

88

Ob6o6maromee nopropenue 11 nouaruii u
MeTO/I0B Kypca reomerpun 10-11




KJIaCCOB, CHCTEMaTH3alNsl 3HAHUH:
"BexTopsl B mpocTpaHcTBe"

89

O6o6matomee nopropenue 11 mousaTuii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs 3HAHHI:
"OOBbeM MHOTOrpaHHHKA"

90

Ob6o6maromee nopropenue 11 nonsaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEeMaTH3allus 3HAaHUH:
"O6beM MHOTOTpaHHHKA"

91

Ob6o6maromee nopropenue 11 nonaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlis 3HAHWIA:
"[nmomaay MOBEpPXHOCTH U 00BbEMBI
Kpyribix Ten"

92

O6o6matomiee nopropenue 11 mousaruii u
MeTO/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"Inmomaay MOBEPXHOCTH U 0O bEMBI
KpyTJbIX Ten”

93

HToroBast KOHTpOJIbHAs paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenwue, 0000ImIEeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHHA

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX HHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX 1
KOMITbIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Wcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ posib B pa3BUTUHU
COBPEMEHHBIX HMH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

102




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka. ['eomerpus . 10-ii kiacc : yriryOJaeHHbBIH YPOBEHB | YUeOHUK
| A.T'. Mepansk, [I.A. Homuporckuii, B.M. [Tonskos
Martemaruka. ['eomerpus : 11-i knacc : yriryOJIeHHBIN YPOBEHbB | YUECOHHUK

| A.T'. Mepansk, JI.A. Homuporckuii, B.M. [Tonskos

METOANYECKHNE MATEPHUAJIBI VIS YYUTEJIA
https://prosv.ru/product/merzlyak-polyakov-geometriya-10-klass-

uglublennii- uroven-metodicheskoe-posobie02/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

1. «kEauHoe 0kHO JocTyna K 00pa3oBaTeIbHbIM

pecypcamy»- http://windows.edu/ru

2. «Enunas komnekius nudpoBbIX 00pa30BaTeIbHBIX

pecypcosy - http://schoolcollektion.edu/ru

3. «DenepanbHbIN LEHTP HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX

pecypcoBy - http://fcior.edu.ru, http://eor.edu.ru


http://windows.edu/ru
http://schoolcollektion.edu/ru
http://fcior.edu.ru/
http://eor.edu.ru/

