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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaK 00€CIIEYNBAET BOZMOXKHOCTh U3YyUCHUS JUCIUILTAH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHUpyeMOe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TTOHSITUIHBIX OCHOB T'€OMETPHUHU, TIPU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJlady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr0 LHMKJIA, B YaCTHOCTU
duznueckux 3aaay.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomeTpusd» Ha yriyoaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHusl Oosiee TIyOOKMX TEOMETPUUECKUX 3HAaHUM W JAelCTBHIA,
crenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPoheCCUOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SABJICHUS OKPY>KAKOLIET0 MUPA, 3HAHUE MOHATHIHOIO arnmapara 1o pa3ieiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSATh, YMEHHS JO0Ka3bIBaTh TEOPEMbl M HaXOAUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B pEAlbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMHUpoBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pEILIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JI0KA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,



dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCMOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE ¢ COBEPILICHCTBOBAHHE WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHHsI paAcloO3HaBaTh TMPOSIBICHUS T'€OMETPHUUYECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKM3HEHHBIX CUTYAlMsIX W TPU WU3YYCHUU NPYTUX
y4€OHBIX MPEAMETOB, TMPOSBIEHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPHIPETALUU MTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSTUSMWY», PEIICBAHTHBIMH T€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydYeHHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSIM, HO U 10 Tojam oOydenus. ConepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
IPOrpaMMBbI, paclpeAeNEéHHbIM 0 TOoJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIInecs
oOpamiaiuch HEOJAHOKPAaTHO. ITO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUIYECKUMHU TMOHATUSIMH M HABBIKAMU TMTOCJIEIOBATEIBHO U MOCTYNATEIbHO, C
COOJTFOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHNUN 00YyYaIOIMNUXCs, PACIIUPSS U YTITyOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus qis  guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAbHBIX —00pa3oBaTelIbHBIX MporpamMm, OOeCleyuTh yriayOnaeHHoe
U3yYeHHE TEOMETPHUH KaK COCTABJISIONICH yaeOHOTo nmpeaMmera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «l'eomerpus» Ha yriayOJaEHHOM YpOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



Pabouas nporpamma cocTaBieHa ¢ y4eTOM pabodel MporpaMMsl 110 BOCIIUTAHUIO.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajulesibHble M CKpeluMBarolmuecss npsmble. [Ipu3Haku CckpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1ockocTd. [lapannenbHoe M LEHTpallbHOE MNPOEKTUPOBAHUE, H300pa)KeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IJIOCKOCTEM. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: NPHU3HAK  IEPHNEHIMKYJSAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBOICTBa IUUIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoWCTBa IUIOCKUX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHAS IOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpPSAMOYTOJbHBIA  MApAJJIEIENUIIE] U  €r0  CBOMCTBA.
Kparyaiime myTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamupa: nN-yronbHas mnHupamuja,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS TMpU3Ma U



MpaBWIbHAs MHPaMHIA, TMPABUIbHASA TPEYTrOJbHAS NHpPaMUlla U NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Brruncienre dJ1€MEHTOB MHOTOTPAaHHWKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPAMU/IBL.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[ToHsITHS: IUIMHApPUYECKAs IMOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas IMOBEPXHOCTh, OOpa3ymoImue IOBEepXHOCTEH. Tema BpamieHUs:
IIWIMHIP, KOHYC, YCEeU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosioxeHne
chepbl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M300paxkeHue Tei
BpallleHUsT Ha IUIOCKOCTH. Pa3BépTka muimuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Tapaienenuneaa 1 cueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPaMHUIbl 1 KoHyca. OO0BEM IIapa U MapoBOTO
CeTMEHTA.

KoMOwHammu Tenm BpamieHuss ¥ MHOTOTpaHHHWKOB. [Ipw3ma, BmHcaHHAs B
IWIMHIpP, OIKMCaHHAs OKojo IwmHapa. llepeceuenwe cdepsl W mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,



OIMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUIOHaAb chepbl U €€ YacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAlICHUA: CEYEHUS LUIIMHIpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEIOB, METOJ BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ| MepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpH PEIIEHUU TeOMETPUUYECKHUX
3ajay.

J/{BMKEHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMH 00YUJaIOMIEeTocs] KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKONW MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJACHUS, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MMacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) Tpy1oBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJly, OCO3HaHWE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpelibl, IJAHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIBJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJeNIeHNs MOHATUN, YCTaHABIUBATh CYUIECTBEHHBIN NMPU3HAK KlacCU(UKaAIUH,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3A U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJANUTH CAMOCTOSATENBHO A0KA3aTENbCTBA MATEMATHUYECKNUX YTBEPKICHUN
(mpsiMbIE M OT MMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00beKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
eJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJ'Iy‘-IGHHBIfI pGBYJ'II)TaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe W CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.



PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH(OpPMaALIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedIeKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4u;

IPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH PUYHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mpu peleHuH Y4eOHbIX 3aJad, NOPUHUMATh IeJb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOTBl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUHU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;



CBOOOTHO OTIEPHPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOT PAaHHUKAMU;
CBOOOJHO pacIio3HaBaTb OCHOBHBIC BHUBI MHOTOTPAaHHUKOB (TpHU3Ma,
nUpamMua, MpSIMOYTOJIbHBIN apaiesnenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIs
KJaccu(ukanuu;

CBOOOJHO  ONEpPHPOBATh  IMOHATUSAMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOT'OTPaHHHUKOB IJIOCKOCTHIO;

BBIMIOJHATh  MapajuleNbHOE, HEHTpaIbHOE U  OPTOTOHAIBHOE
NPOEKTUpOBaHKUE (UTYp Ha IMIOCKOCTh, BBHINOIHATH M300paXkeHUs puryp
HAa TIOCKOCTH;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3IUYHBIMUA METOAAMH, BBITOIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TIOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TpU3Ma,
nupamMuia), FeOMETPUIECKUX TeJ C IPUMEHEHUEM POpPMYIL;

cBOOO/IHO ONEPUPOBATh NOHIATUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OChb M IUIOCKOCTh CHUMMETPHUHU
duryps;

CBOOOMHO OMEPUPOBATH MOHSITUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI HAJl BEKTOPAMHU;

pemarh 3agadd Ha JI0Ka3aTeIbCTBO MAaTEeMATHMYECKUX OTHOIICHHH W
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METOIBI
IIpU PEIICHNH MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATH NPOCTEHIIME TMPOrpaMMHBIE CpPEACTBA U IJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad;
U3BJIEKaTh, MPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HH(OOpPMAIHIO O
NPOCTPAHCTBEHHBIX T'C€OMETPUYECKHX (HUrypaxX, TPEACTABICHHYIO Ha
YepTekKax U PpUCYHKAX;

NPUMEHATHh  TOJIyY€HHBbIE 3HAHWS Ha MPAaKTHKE: CPaBHUBATH U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce TMOWCKAa peHIeHHs MaTeMaTH4ecKdu  CchopMyIHpOBaHHOM
npoOJIeMbl, MOJEIUPOBATh pealibHbIE CUTYallMd Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJETHU C UCIHOJIb30BAaHUEM T€OMETPHUUECKHX
HNOHATUI M TeopeM, ammapara anreOpbl, peuiarb MpakTHYECKue 3aauu,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIHMYHH;

UMETh MpPEJCTaBIEeHUs] 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cdepa U 1ap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOOKeHNEe C(hephl U TIIOCKOCTH;
BBEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHWSI,
O0BEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB WU TEJI BpalllCHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMHU Tell
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATH COOTHOIICHMSI MEXTY IJIOIIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
IMOI00OHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBeIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEpaIliy HaJl BEKTOPAMH;

3a7aBaTh TUIOCKOCTh YPaBHEHHUEM B JICKaPTOBOM cHCTeMe KOOPAMHAT;
pemaTh TeOMETPUUYECKUE 331Ul Ha BBIUYUCIICHHUE YTIIOB MEXAY MPSIMBIMH
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJTHO OMEPHUPOBATH TIOHITHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB W TEJ BpaIICHUS IIPH
MapajuIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPUHM, 3€PKAIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHus o 100us;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIPA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs] KOHyca (IapaJijiesibHble
OCHOBAHMIO M MPOXOJSIINE YepPE3 BEPIINHY), CEUEHUS Iapa;



UCIIOJIb30BaTh METOABl TOCTPOCHHS CEUEHWH: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHATh TeOMETpUUecKkre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIararliuX HECKOJBKO INAaroB pEIICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3314,

IIPUMEHATh  [OJyYEHHbIC  3HAHUSA  HA  IPAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALIUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTH4ecKu  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallUH HA S3bIKE I'€OMETPUM, MCCIIENOBATH ITOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI
Poccuiickas anexkTpoHHast
1 B 23 1
BEACHIE B CTEPCOMETPIIO mkoJa https://resh.edu.ru/
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1 POIIT hitps://resh.edu.ru/
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IJIOCKOCTEH B 3 POIIT hitps://resh.edu.ru/
IIPOCTPAHCTBE
I1
4 CPICTIATEYIAPHOCTS HPAMBIX 1 25 PIII https://resh.edu.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1 POUI https://resh.edu.ru/
MHororpaHHuKu 7 1 POUI https://resh.edu.ru/
BekxTops!l B IpoCcTpaHCcTBE 12 POUI https://resh.edu.ru/
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5 POIIT hitps://resh.edu.ru/
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6
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11 KJIACC

KosmnuecTBo 4acos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI
1 AHanuTH4eckasi FreoOMeTpHs 15 1 POUI https://resh.edu.ru/
I1 606
2 OBTOPEHHE, 000 meHI:Ie " 15 1 POIII https://resh.edu.ru/
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1 PO https://resh.edu.ru/
4 Tena BpameHus 24 1 POIII https://resh.edu.ru/
5 [Inomaay noBepxXHOCTU U OOBEMBI 9 1 POUI https://resh.edu.ru/
KPYTJIBIX TEJ
6 JIBrokeHus 5 1 PO https://resh.edu.ru/
7 [ToBTOpEeHME, 0000IIEHNE U 17 5 POII https://resh.edu.ru/
CUCTeMaTH3aIusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

JMara usyyenus

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, apaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUM: TOUKA, IPsIMas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHs: mepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIIOCKOCTEH

N300pakeHue ceueHuit mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCUYCHHUN
Pa3HBIMH [IBETaMU

N300pakeHune ceueHuil nupamMusl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpamnBanne nNocTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT YEPE3 X
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpammBanne NocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U IIPU3MBI, KOTOPBIE NIPOXOIAT YePe3 UX
pé6pa. Nzo0pakeHune nepeceueHust
ITOJIYYEHHBIX ITJIOCKOCTEM.




PackpammBanue NocTpOCHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

15

Mertoa cnesoB At MOCTPOSHHUS CEYEHU M
Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa nepeceyeHuid NPSMbIX U
IUIOCKOCTEH

16

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CBoiicTBa nepeceueHnid MpsIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceveHwuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOEHUS

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aI1MCh 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

[ToBTOpenune mnanumerpuu: Teopema o
PONOPIHMOHANBHBIX 0Tpe3kax. [Tomodue
TPEYrOJIbHUKOB




22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4YepTekax. McTopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPHH

23

KonTponbHas pabota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHbie IpsIMBbIE B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€MHCTBEHHOCTH NPSAMOM MapaijiesbHOI
JAHHOW MPAMOM, IPOXOASAUIEN Yepe3
TOYKY IPOCTPAHCTBA U HE JIEKaIEH Ha
JaHHOM npsmoi. Jlemma o nepeceueHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamtensHOCTB Tpex MpsAMBbIX. Teopema
0 TpEX mapaJuIeNIbHBIX NpsAMBIX. Teopema
0 CKpEIIMBAOIINXCS MPSIMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[MenTpanbHas npoeKkuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

3&,[[3.‘-11/1 Ha JOKa3aTCIbCTBO U
HUCCICI0OBAHUEC, CBA3AHHBIC C




PacrojI0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[ToHsiTHA: MapanaeaIbHOCTh NPSIMOI U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamuieabHOCTU IPSIMOH U
IIJIOCKOCTH

31

32

33

34

I'eomerpuueckue 3a/1aun Ha BHIYUCIIEHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASAIIETO
yepe3 JAHHYIO NPSIMYIO0 Ha YEpPTEeXE U
MapaJyIEIBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

HapaJ'IJ'IeJ'ILHaH IMPOCKI M, IPUMCHCHHUC
AJIL TIOCTPOCHUA Ce4YeHH I KY6a u
HapaJjuieJCnuIicaa. CaoiicTBa
nmapajjiejcnmicaa U Mpru3mMbIl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema o0 mapajieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAUISKALYIO TAHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

36

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IJIOCKOCTEMN TPEThEU




37

38

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUN IPSAMOM €
JBYMS IapaJlJIeIbHBIMU INIOCKOCTSIMU

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIbHOTO
napajuleJenune1a

41

Brruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TIapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

TeopeMa o CylIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

46

[InockocT U nepreHINKyIsIpHbIE UM




IpsAMBIC B MHOI'OI'paHHUKaAX

47

48

49

[lepneHuKymsp ¥ HAKIOHHAS.
[TocTpoeHue nepneHauKynsipa u3 TOUKU
Ha MPSMYIO

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU
Ha [PSAMYIO

Teopema o TpEX NnepneHauKyIIpax
(npsimast u oOpaTHas)

50

51

52

TeopeMma 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHast)

Yron Mexay CKpeIUBaOIIUMHUCS
HPSIMBIMU

[Tonck nepreHMKyIspHBIX IPSIMBIX C
MTOMOMUIBIO NEPIIEHINKYISIPHBIX
IJIOCKOCTEN

53

54

55

OpToroHanbHOE IPOEKTUPOBAHNE

ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
[IPaBUIILHON IIUPAMUJBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyoa, Ipu3Msl,
[IPaBUIILHON ITUPAMUJBI C TIOMOIIBIO
OPTOTOHAJIBLHOM MPOEKIIUH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INIOCKOCTH. IInockocTn
CUMMETPUH B MHOT'OTPaHHUKAX

57

[Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU




58

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

CriocoObl ONYCTUTH HNEPIIEHANKYISPHIL:
CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

CrBur 1o HenapajuIeIbHOU MPSAMOH,
M3MEHEHHUE PACCTOSIHUIMA

62

Kontponbnas padota "B3zaumuoe
pacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpeHue: yroyn Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I‘IeCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yIiia

67

68

[lepneHIUKyNSpHBIE MIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHIuKyIApHOCTH
ILJIOCKOCTEM; TeOpEMA O IPSAMOK




IIepeceYeHMs IBYX IJIOCKOCTEN
MEPIEeHIUKYJISIPHBIX TPEThEH TIOCKOCTH

69

70

71

[IpsimoyronbHbIN Napajuieenunes; Kyo;
HU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajulielenune1a

Teopema o nuaroHanu NpsMOYroJabHOTO
napajuleJIeIUIe a U CICICTBUE U3 HEE

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX/y CKPELUBAIOIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYaILUsAX

74

75

Paccrosinue oT TOUKH 10 MIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

Beluncrnenne paccTosHUN MEXKIY

CKpCHIMBAOIHUMUCS ITPSAMBIMU C
IIOMOIIBIO HepHeHﬂHKynﬂpHOﬁ IJIOCKOCTH

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB JJIs
TPEXTPAHHOTO yIjia

77

DneMeHThI CPEePUIEeCKON TeOMETPHH:
reo/Ie3nYecKue JMHUN Ha 3eMIie




KonTponbras padota "YTisl u

78 " 1
paccTosHus

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
U €ro 3JeMEHTHI"

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamuzia

81 [Ipusma. IIpssmast 1 HaKJIOHHAS IPU3MBI. 1
[IpaBusibHas npu3Ma

82 [IpssmMo#t napayenenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHukd. Teopema

84 Oiinepa. [IpaBunpHbIe U TOTYNIpaBUIbHBIE 1
MHOTOI'PaHHUKHU

85 KonTtpomnsHas pabora "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3snocTe BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkayisipHOE TIPOU3BEICHUE

93 Beruuciienue yria Mexy BEKTOpaMu B




MIPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O06o01eHne 1 cucTeMaTu3alus 3HaHUK 1
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
100 Hrorosas KoHTpoJIbHAsT paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema YpoOKa B KO]—[TP()J]},]-[])]e I[aTa N3y4YeHUsI
cero
padoTsbI

[ToBTOpenue tems! "KoopauHarst

1 BEKTOPA Ha IUIOCKOCTH U B 1
npoctpaHcTae”

5 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJCHNE BEKTOPOB"

3 IToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
IPOXOJIIel yepes JBe TOUKu"

5 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrPaMMUPOBAHNE

9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUPOBaHKE

10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEX1y IPSIMBIMH B MHOTOI'PaHHUKAX

11 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXY INIOCKOCTSIMUA B MHOTOTpaHHHKaX

12 dopmyna pacCTOSTHUASA OT TOYKH JI0 1




IJIOCKOCTHU B KOOpAHWHATAX

13

14

Haxoxnenue paccTosHUN OT TOYKH 10
TUIOCKOCTH B KyOe

Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUJIBHOM IMUPAMHUIC

15

KonTtponpsHas pabora "AHanurudeckas
reoMerpust"

16

17

Ceuenuns MHOTI'OI'PaHHHUKOB: CTaHJAAPTHLIC
MHOI'OIpaHHUKH

CedeHusi MHOTOTPAHHUKOB: METO/T
CIIEOB

18

CequI/m MHOFOFpaHHI/IKOBI CTaHI[apTHLIe
IJIOCKOCTH, MIEPECEUCHUS MTPSIMBIX U
IJIOCKOCTEN

19

20

[TapasnenpHble NPAMBIE U TIIOCKOCTH:
NapaJiyIeIbHbIE CEYEHUs

[TapannenbHble TPSAMBIE U IUNIOCKOCTH:
Pacy€T OTHOLIEHUN

21

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
YTJIBI MEKTY CKPEIIMBAIOIIUMUCS
PSMBIMU

22

[IepnieHauKyIsIpHBIE IPSAMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPBI
NEePNEHANKYJISPHBIX INIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

23

[lepneHIUKyNIsSIpHBIE IPSIMBIE U
IUIOCKOCTH: TeOpeMa 0 Tpex
NEepIeHIUKYIIpax




24

[IepnieHauKyIsIpHBIC MIPSMBIE U
IIJIOCKOCTH: BBIUUCIIEHUS JUIMH B
MHOI'OIPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TIonIael, CooopakeHus Mo00us

26

27

28

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJIBHUKOB, (POPMYJIBI JJIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (YOPMYITBI JJIsI
TJI0IIAIEH, COOOpaKEHUS TTOI00MS

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

29

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moa00us

30

31

32

KonTponbHnas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napasenenuneaa

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeoMeTprUUeCKHEe 3a/1a4i, CBSI3aHHBIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia




34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

35

36

37

O06BEM psAMON TIPU3MBI
CrepeoMeTpuYecKHe 3a/1aull, CBSI3aHHbIC
C BBIYHCIICHUEM 00BEMOB MIPSMOit
HPU3MBI

[TpuknanHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI

38

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

39

40

41

Boruucnenue 06bEMOB Tell C TOMOLIBIO
onpenenéHHoro uuterpaiga. Oobém
UPAMU/IBI

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPaMUJ € OOIIUM
yIJIOM

®opmyna o0bEMa NUpaMuIbL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
yIJIOM

42

CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMU HaKJIOHHON MPU3MBI

43

44

CrepeomeTpHuyecKHe 3aJauu, CBI3aHHbIC
¢ 00bEMaMH MUPaMHIbI

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHON
MIPU3MBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

4 Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUIbI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosiHUSA JI0 TUIOCKOCTH

47 KonTtponbhas pabora "O0bEM
MHOTOTpaHHUKA"
Hunuuapuyeckast HOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU

49 umuaap. [Ipsamoii KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH LHUAIMHIAPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYEeCKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa MIOCKOCTBIO,
napauieIbHON MJI0CKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpruecKkue 3aa4u Ha

55 JIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEUCHUH IWIIUH]IPA,
KOHyca
CrepeomeTpHuuecKkue 3a1a4u Ha

56 II0Ka3aTeJILCTBO U BEIYMCIICHHE,

MMOCTPOEHUEM CEUCHUH HWJIUH]IPA,




KOHYyca

S7

58

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

HpI/IKJ'IaI[HLIG 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenwe chepsl U 1Iapa ¢
mwiockocTri0. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bt 1 n300pakenue mapa

[Tepeceuenue chepsl u mapa c

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj u n3obpaxenue mapa

62

Ypasnaenue chepsl. [Lromans chepst u
e€ yacrei

63

64

65

Cummerpus chepsl 1 mapa

CrepeoMeTpuueckue 3ajaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO chepoit U apoM,
MIOCTPOECHUEM UX CEYEHHH MIIOCKOCTBIO

CrepeomeTpryuecKkue 3a1a4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67
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HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
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HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
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