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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUWe,  (GopMHpyeMoe  MNpU  U3YYEHHUHU
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  00ecredYeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCUOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3afauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
MPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH JOKAa3aTeIbCTB W AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHUHM MAaTEMATHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUN
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopMupoBaHue (HYHKIIMOHATBLHOW TPAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUH, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanaukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATHI B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, pPACTPEAENIEHHBIM IO ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJTI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ychmoBuss qus  guddepeHnuanuu  00ydeHUsS,  TOCTPOCHHS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IMPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapamnensHoe M UEHTpaIbHOE MPOEKTUPOBAaHME, H300paKeHHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IOPOCTPAHCTBE, MpsSIMbIE MapajljielibHble U MEPHEeHIUKYJIAPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  MpoeKmus  (Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTU, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHapY)KMBATh PAa3jIMdUe M CXOJICTBO TO3WIIMHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOU MH(OpMaLUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTE€MaTUYE€CKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEHIeHWH YYEOHBIX 3aJad, NPUHUMATH I1IeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacThb paboOTHl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACTIOJNOKECHHE TMPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB MJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IIOCKOCTh CHUMMETPUH
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HaXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeoOpPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IMOMCKa pEIIeHHs MaTeMaTHYecKd CPOpMyJIUpPOBAHHOU
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoll MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHUuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeX,U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuleJIbHOM  NEPEHOCE, ULEHTPAJIbHOM CHMMETPHUH, 3€PKAIBHOMN
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUS] CEUEHUW: METOJ CIJIEI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJBKO INAaroB pELICHUs, €CIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUYECKUX 3a/1aY;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CUTyallUM Ha S3bIKE T'€OMETPUM, HUCCIIENOBATh IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM NPOrpaMMbl Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
1 BBenenue B ctepeomMeTpuio 23 1 http://school-collection.edu.ru
5 B3anmHoe pacrniosnoxenue 6 1 http://mathtest.ru
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3 http://www.ege.edu.ru
TUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneH)meJjﬂpHOCTb MPSIMBIX o5 http://zadachi.mccme.ru
Y TUTOCKOCTEH B IPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1 http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
MHororpaHHuKH 7 1 http://www.kokch.kts.ru/cdo
Bexkrtops! B mpocTpaHcTBE 12 http://school-collection.edu.ru
8 [ToBTOpEHME, 0606IHCHI:IC u 5 5 http://mathtest.ru
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0
[TPOTPAMME




11 KVIACC

Ne

HaumenoBanue pa3aeiioB u

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM NPOrpaMMbl Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/ibHbIE pecypChl
padoThI padoTsbI
1 AHanuTudeckas reoMeTpus 15 1 http://school-collection.edu.ru
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1 http://mathtest.ru
cUCTeMaTH3alus 3HaHUH
3 O06bEM MHOTOTpaHHUKA 17 1 http://www.ege.edu.ru
4 Tena Bpamenus 24 http://zadachi.mccme.ru
5 [lnomany moBepXHOCTH U 9 1 http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
00BEMBI KPYIJIBIX TEJ
6 JIBrokeHUst 5 1 http://www.kokch.kts.ru/cdo
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5 http://school-collection.edu.ru
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME




MNOYPOYHOE INVTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero K/ p

Ip/p

Harta
H3Y4eHHs

Harta
DAKTUYECKAS

OCHOBHEIE MTpaBUJIa N300paKEHUS Ha
PUCYHKE TJIIOCKOCTH, IMapalJICIbHBIX MPAMbBIX
(OTpe3KoB), cepelMHBI OTPE3Ka

ITonsTHA CTEpEOMETPUN: TOUKA, IpAMA,
TJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MIpaBUJIa H300PaKEHUS HA PUCYHKE
TIJIOCKOCTH, MTapaJICJIbHBIX MTPAMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka

[onsTus: nepecekaroiinecs MIOCKOCTH,
nepeceKaonInecs npsiMasi U II0CKOCTh;
MOJTYIIPOCTPAHCTBO

[ousiTusi: nepecekaroIinecs miIOCKOCTH,
MepeceKaroUInecs npsiMasi U II0CKOCTb;
MOJTYIIPOCTPAHCTBO

MHororpaHHIKH, H300paskeHUe MPOCTEUIITIX
MIPOCTPAaHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX OOBEKTOB

MHororpaHHUKH, H300paskeHNe MPOCTEUTITIX
MIPOCTPAaHCTBEHHBIX QUTY,
HECYIIECTBYIOIIIX OOBEKTOB

AKCHOMBI CTEPEOMETPHUU U IIEPBBIE
CJIEZICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBBIE
CJIEZICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBBIE
crencTBus U3 HUX. CriocoOb! 3a1aHus
MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.




O0o03HaUeHHS MPsAMBIX U IUIOCKOCTEH

10

N3o6paxeHne ceueHnit mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOJIAT Uepe3 ux péopa.
N3obpakeHue nepeceueHus MOTy4eHHbIX
IockocTel. PackpamrBanue mocTpoOeHHBIX
CeueHMl pa3HbIMU IIBETAMU

11

N3o6paxeHne ceueHnit mupaMuasl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOAAT uepes3 ux peopa.
N3obpakeHue nepeceueHus MOTy4eHHbIX
IUI0CKOCTEN. PackpaluBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU 1IBETAMU

12

W3obpaxxeHne ceueHnit mupaMuapl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOAAT Yepe3 ux péopa.
N3obpakeHune nepecedeHns MoMyIeHHBIX
IJI0CKOCTel. PackpalinBanue nocTpoeHHbIX
CEeUEeHHH pa3HbIMHU L[BETaMHU

13

N3obpakenune ceueHnid mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE IPOXOIAT uepes ux peopa.
WzobpaxxeHue nepecedeHus MoayIeHHBIX
rmrockocTel. PackpammBanue MoCcTpOSHHBIX
CCUCHUH pa3HBIMHU I[BETAMHU

14

Merton cneoB Amst TOCTPOCHUS CEUSHUI

15

Merton crieoB Aiisi TOCTPOCHHS CEUYCHUH.
CaoiicTBa nepeceyeHu i MPSIMbBIX U
IIOCKOCTEH

16

Merton cienoB sl HOCTPOEHHUS CEUCHU.
CBoiicTBa repeceueHu i IPSIMBIX U
IJIOCKOCTEH

17

[TocTpoeHue ceueHN B TUpaMKIe, Kyoe 1o
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEpPTEKEH U 3alMCh 111aroB
MOCTPOEHUS




18

[TocTpoeHue ceueHuii B nupamujie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX UepTeKEH U 3aIKCh 1IaroB
MOCTPOEHUS

19

[MocTpoeHue ceueHuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTE)KEH U 3aIUCh IIaroB
MOCTPOCHHSI

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXEH U 3aMncCh 11aroB
MOCTPOSHUS

21

IToBTOopenue mnanumerpuu: Teopema o
MIPOTIOPITMOHATBHBIX OTpe3Kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnannmerpun: Teopema
Memnenas. Pacuersl B ceUeHHAX Ha BEIHOCHBIX
yepTexax. VicTopus pa3BUTHS IIJIAHUMETPUU
U CTEPEOMETPUH

23

KontponbHas paboTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacriono)xeHue npsiMbIx B
npocTpaHcTBe. CKpeIrBaoLuecs MpsMbIe.
[Ipu3sHaky CKpeIMBaIOLIMXCS IPAMBIX.
[TapannenbHble IpsIMBbIE B IPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOM MapaiieTbHON
JTAHHOW TIPSIMOM, TIPOXOJISIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH HA JAaHHOU
npsmon. JleMma o mepeceueHnn
MapajuleIbHbIX TPSIMBIX IJIOCKOCTHIO

26

[TapamnensHOCTB Tpex OpsaMbIX. Teopema o
TpEX MapaJuIeNbHBIX NPsAMBIX. TeopeMa o




CKPCIINBAIOIINXCA MIPSIMBIX

27

[MapannensHoe npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapajlIEIbHOrO IPOEKTHPOBAHUSL.
W3o6paxeHue pa3HbIX GUTYD B
NapajuleIbHOM IPOEKIUU

28

LenTpanbHas npoekius. YToi ¢
COHANpaBJICHHBIMH CTOPOHAMMU. VYron MCKIY
MpsAMBIMHU

29

3aJaun Ha I0Ka3aTeNbCTBO U UCCIEA0BAHUE,
CBSI3aHHBIC C PACIONOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

ITonsiTHA: NapaieNbHOCTD IPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapajyIeIbHOCTH MTPSAMOM U IIJIOCKOCTH.
CaoiicTBa napajuienbHOCTU IPIMOU U
MJIOCKOCTH

31

I'eomerpuyeckue 3a7a4n Ha BbIYUCICHHE U
JI0Ka3aTeIbCTBO, CBSI3aHHbIE C
MapauIelIbHOCTBIO MPSIMBIX U IJIOCKOCTEH B
[IPOCTPAHCTBE

32

[TocTpoenne ceueHns, MPOXOIAIIETO Yepe3
JaHHYIO IPSMYIO Ha YepTeKe U
TapajuieIbHOro APYroi npsamoit. Pacaér
OTHOUIEHUH

33

[NapannensHas IPOEKITHSL, TPUMEHEHHE TS
MTOCTPOCHUS CeUeHUH Ky0a u
mapamenenunena. CBoicTBa
MapajuIeNenuIeia v IPA3MBI

34

[TapamnensHbie miockocTy. [Ipu3naku
MapajuleIbHOCTU ABYX MJIOCKOCTEH

35

Teopema o mapaiebHOCTH U
€/IMHCTBEHHOCTH IMJIOCKOCTH, TPOXOASALIEH




yepe3 TOUKY, He MIPUHAJIeKAILYIO TAaHHOH
IIJIOCKOCTH U CIIEJICTBUS U3 HE

36

CaolicTBa napasuleNIbHbIX IIOCKOCTEH: 0
MapayIeIbHOCTH MPSIMBIX II€PECcCeUeHNUs IPH
MepecedeHUN IBYX MapaeabHbIX
IIJIOCKOCTEHN TpEThen

37

CBoiicTBa MapauIedbHBIX IIOCKOCTE: 00
OTPE3Kax NapajuICJIbHbIX MPAMBIX,
3aKITIOUEHHBIX MEXTy HapayieIbHBIMU
IUIOCKOCTSIMH;, O IEPECEUECHUH MPSIMOH C
ABYMA MapaJlJICJIbHBIMU IJIOCKOCTSIMHA

38

[ToBTopenue: Teopema Ilngaropa na
IUIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUSL
NPSIMOYT'OJIbHOT'O TPEYrOJIbHUKA

40

CpoiicTBa Ky0a 1 IPSMOYTOJILHOTO
mapajieyenunena

41

Brruncnenre IuH OTPE3KOB B KyOe 1
MPSIMOYTOJILHOM TIapalieIe e e

42

[TepnenauKyIsIpHOCTH IPSIMOM U TIOCKOCTH.
[Ipu3Hak neprneHauKyIIPHOCTH PSIMON U
TUIOCKOCTH

43

[TepnenauKyasIpHOCTH IPSIMOM U TIOCKOCTH.
[Ipu3Hak nepreHAnKyIAPHOCTH IPSIMOH U
TIOCKOCTH

44

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TpOXoasLIe
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEHAUKYISIPHON K IUIOCKOCTH

45

[Inockoctyu 1 neprneHauKyIsipHble UM
MPsIMbIE B MHOTOTPaHHUKAX

46

[Inockoctyu 1 neprneHauKyIsipHble UM




IpsiMbI€ B MHOT'OI'PaHHUKAX

ITepnenauxynsap u HakioHHas. IlocTtpoenue

47 MEePIIEHANKYIISIpA U3 TOUYKH Ha TPAMYIO

48 [Mepnienaukynsip 1 HakioHHas. [locTtpoeHue
MePIEHANKYIISIpA U3 TOUYKH Ha MPAMYIO

49 Teopema o TpéX nepreHauKyIsIpax (mpamas
u oOpaTHast)

50 Teopema o TpExX mepneHauKyaspax (psmast
U oOpaTHast)

51 YTron MeXIy CKpeIuBaOIUMHUCS IPSIMBIMU

52 ITouck neprneHAuKyYNISApHBIX NPSMBIX C
IIOMOILBIO NTEPIEHAUKYIISIPHBIX IJIOCKOCTEN

53 OproroHajabHOE MPOSKTUPOBAHUE
[ocTpoenne ceuennit Kyoa, IpH3MEI,

54 MPaBHJIEHOW MTHUPAMUJIBI ¢ TIOMOIIBIO
OpPTOTrOHATHLHOW MTPOEKIIUH
[MocTpoeHue cedeHnii kyba, MPU3MBbI,

55 MPaBUJIEHOW MTHUPAMUJIBI ¢ TTIOMOIIBIO
OpPTOTOHATHFHOW TTPOSKIIUH
CumMMeTpus B IPOCTPAHCTBE OTHOCUTEIBEHO

56 mI0cKocTH. [ImockocTn cuMMeTpuii B
MHOTOTpPaHHHKaX

57 [Ipu3Hak neprneHauKyIIPHOCTH MPSIMON U
TUIOCKOCTH KaK CIEICTBAE CHMMETPUHU

58 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHHIA OT TOYKH IO TUIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHHIA OT TOYKH JI0 TUIOCKOCTH
Crioco0BI OMYCTUTH MEPICHIUKYIISIPHL:

60 CUMMETPHSI, CIBHT TOYKH IO MapajuIeIbHON

MPSAMOU




61

CaBur 1o HemapasuleIbHON MPSIMOH,
HU3MEHEHHUE PACCTOSHUN

62

KonTtponbHas pabota "B3zanmHoe
pacrosioxeHue MPSMBIX U IIIOCKOCTEH B
IpocTpaHcTBe"

63

[ToBTOpEHUE: yron Mex Iy NpsIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIEHOM
TpEyroJbHUKE, TEOpEMa KOCUHYCOB

64

IToBTOpEHUE: yroi Mex1y
CKpCHIMBAOMIMMUCH IIPSIMBIMHA B
IIPOCTPaHCTBE

65

FeOMeTpI/I‘{eCKI/Ie METOAbI BBIYUCIICHUSA yIJia
MEXAY NPSIMBIMUA B MHOTOI'pPaHHUKAX

66

JByrpannslii yron. CBOMCTBO JIMHEHHBIX
YTJIOB IBYIPaHHOIO yria

67

[Mepnenaukymnsipasie miockoctu. CBOWCTBA
B3aMMHO TEPIEHINKYISIPHBIX TIOCKOCTEN

68

[Tpu3Hak nepneHauKyISIPHOCTH TIOCKOCTEH;
TeopeMa O MPSIMON TIepecedeHHs IBYX
TJTOCKOCTEHN TIEPIIeHIUKYISPHBIX TPETheH
TUIOCKOCTH

69

[IpsiMoyTronpHBIN TapaieNIenune; Ky0;
H3MEpPEeHHUS, CBOMCTBA MPSIMOYTOIBHOTO
mapajgieNenunena

70

Teopema o quaroHamu MPSIMOYTOIBLHOTO
TapajielienuIeia U CISACTBUE U3 Hed

71

CrepeomeTpuuecKkie U NPpUKIaAHbIE 3a1a4H,
CBSI3aHHBIE CO B3aHMHBIM PACIIONIOKEHUEM
MPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHUE: CKpeIMBaIOIIKECs NPSIMBIE,
napauiebHbIE MJIOCKOCTH B CTAHJAPTHBIX
MHOTOI'paHHUKaX




Hapa napajiieJIbHbIX IUIOCKOCTEMN Ha
CKPCIINBAOIINXCA MIPSIMBIX, pPACCTOSTHUC

73 MEXIy CKPEIIMBAIOIIMMHUCS MPSIMBIMH B
MPOCTBIX CUTYAIUIX

74 PaccrosHue ot ToukH ilo IIOCKOCTH,
paccTosTHUE OT MPSIMOM 10 MIIOCKOCTH
Beruncnenue paccTosHUM Mexy

75 CKPELIMBAIOIIMMUCS IPSAMBIMU C IIOMOILBIO
MIEPIIEHIMKYISIPHOM MJIOCKOCTH
TpéxrpaHHblil yroiu, HepaBeHCTBa s

76 TpexrpaHHbIX yrioB. Teopema IIucgaropa,
TEOPEMBI KOCUHYCOB 1 CUHYCOB JIs1
TPEXTPAHHOIO yIiia

77 OneMeHTH chepHUECKOi TeOMETPUH:
reojie3nUecKue JIMHUH Ha 3emIe

78 KontponbHas pabota "Yribl u paccrossHus"

79 Cucremartuzanus 3HaHui "MHOrorpaHHuK u
€ro 3J1eMEHTH!"

80 [Mupamuga. Buael mupamug. [IpaBuisHas
mupamMuIa

81 [Tpuzma. [Ipsimast 1 HAKIOHHAS TIPU3MBL.
[IpaBunwsHas npuzma

82 [Ipsimoii mapannenenumne1, IpIMOYTOIbHBIN
napajuiesnenues, Kyo

83 Brinykisie MHOrOrpanHuKd. Teopema
Diinepa
Brinyxisie MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHbIE U TOTYTIPABUIIbHBIE
MHOTOTPaHHUKH

85 KonTponsHas pabora "MHOrorpaHHuKu"

86 [ousTHE BEKTOpa HA TNIOCKOCTH U B

MIPOCTPAHCTBE




87 CyMMa BEKTOpOB 1
88 PasHocTh BeKTOpPOB 1
89 [paBuio mapaiienenumnena 1
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
01 PasnoxeHnue Bekropa 1o 6a3nc3vl Tpéx 1
BEKTOPOB, HE JISKAIIUX B OJHOU TIOCKOCTH
92 CkansipHoe POU3BEICHHE 1
93 Boruncnenue yria Mexay BEKTOpaMHU B 1
MIPOCTPaHCTBE
94 [Ipocreiimme 3aaa4n ¢ BEKTOPaMU 1
95 [Ipocreiimme 3aga4u ¢ BEKTOPaMU 1
96 [Ipocreiimme 3aga4u ¢ BEKTOPaMU 1
97 [Ipocreiimme 3aga4n ¢ BEKTOPaMU 1
98 O0001EeHre U cucTeMaTU3ans 3HaHU | 1
99 O0001EeHre U cucTeEMaTH3ans 3HaHU I 1
100 Hrorosas koHTponbHas paboTa 1
101 Hrorosas koHTponbHas paboTa 1
102 O0001eHre U cucTeMaTh3ans 3HaHUu | 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




11 KVIACC

KoaudecTBo 4acoB

Ne Jara Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue wsyuenns | ®AKTHYECKAS
padoTsbI padoThI
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MpOU3BEACHNE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHuE TemMBI "YpaBHEHNE TPSAMO, 1
MPOXOJAIEN Yepe3 IB€ TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE MIJIOCKOCTH B OTPE3Kax
6 YpaBHEeHHE MIOCKOCTH, HOpMaJlb, 1
yYpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOrpaMMUPOBAHUE
10 AHanuTU4YecKrue MEeTObl pacyéra yria 1
MEXKy PSMBIMA B MHOT'OTPaHHUKAX
1 AHanuTH4YeCKHue METObI pacyéTa yria 1
MEXKy IIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmyna pacCTOSTHUA OT TOYKH JI0 1

IIOCKOCTH B KOOpAMWHATAX




HaxoxpaeHue paccTosiHUM OT TOYKU J10

13
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKHU 10
IJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTtponsHast pabota "AHamuTHUECKAs
reomerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METOJI CIEI0B
CeyeHHsI MHOTOT'PAHHHUKOB: CTaHIApTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U
IUTOCKOCTEMN

19 [TapamiensHbIe MPSMBIC U TUIOCKOCTH
napajuiesibHble CEYeHUS

20 [TapannenpHble NPSMBIE U TIIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenpHble NPSMBbIEC U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieHiuKynsApHbIE MPSMBIE U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISAPHBIX TIIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieniuKynsapHbIE MPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepnieHIuKyNApHBIE IPSMBIC U

IIJIOCKOCTH: BBIYUCJIICHUSA OJIMH B




MHOT'OrpaHHUKax

25

IToBTOpenue: miomanu
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
TI0IaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
TJI0IA IeH, COOOpaKEeHHS O 100U

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[nomany ceyeHnii MHOTOTPAaHHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110 100Mst

30

Kontponbras padota "[loBTopeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bEM Tema. O0BEM TPAMOYTOJIBHOTO
napauiesienumne1a

32

3agaun 00 yaABOeHHH Ky0a, O KBajpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeomeTpHuecKue 3a/1a4i, CBSI3aHHbIE C
00BEMOM NPSMOYTOJILHOTO
napasJiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O




Imapajiiejacnuicaa

35

O0BEM psAMON TIPU3MBI

36

CrepeoMeTpHueCcKUE 3a/1a4l, CBA3aHHbIE C
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPHU3MBI

37

[Ipuknaanbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI

38

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
HAaKJIOHHOM IIPU3MBI

39

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uuTerpana. OobpEm
HI/IpaMI/I)II)I

40

®opmyrna 00bEMa MUpaMUIbL.
OTtHomIeHre 00BEMOB TUPAMHUJL C OOIIIUM
YTIIOM

41

®dopmyna 00bEMa TUPaAMUIBL.
OTtHomIeHre 00BEMOB TUPAMHUJL C OOIIIUM
yIII0M

42

CrepeoMeTpHuecKUe 3a/1a4M, CBA3aHHbBIE C
00bEMaMu HAKIIOHHOM MTPU3MBI

43

CrepeoMeTpHYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMTBI

44

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45

[Tpuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46

[Tpumenenne o0bEMOB. Boruncienune




pacCToAHUA N0 MIOCKOCTU

KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBoi HUIUHAD.
[l1omaap MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHOocTH. Konyc

51 CedeHune KOHyca IIIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnslil konyc. M3o0pakenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaabs 60KOBOY MOBEPXHOCTH H
MIOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHI LIUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C

MUJINHAPOM




59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepst
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyeCcKHe 3a/1auyi Ha
JTI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1IapoMm,
MMOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO CPepoii U mapom,
MOCTPOCHUEM UX CEUCHHH TUIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
cthepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJApTHBIC MTOA00US

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOT'OT'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

70

3agauu o Teme ""Tena U MOBEPXHOCTH




BparieHus"

71

KonTtponenas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bem muuHapa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro unTerpana. OobpEm
KOHYyca

74

TTimomagm OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIMHPA,
KOHYyca

76

[Ipuknagaeie 3agaun mo Teme "OO0BEMBI U
IJION[a U MTOBEpXHOCTEN Ten"

77
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