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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyemMoe TOpH  HU3yYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMM 3a7auaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupoBaHUE NPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 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
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

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

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYEHU IO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M 3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COACPIKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMBbl, pACTpeNeNEHHBIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qans  guddepeHnmanyu  0oOydeHHS,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrieumBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), 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 IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
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
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
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 MHOTOTPAaHHUKAX: OKTa’3p,
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 MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH 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: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
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 iockocTu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa 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(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH 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 CTEPEOMETPUUECKUX 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
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[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 PE3YJIbTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEHW poccuiickoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTEeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWU Jig pelieHus 3a1ad B 00JiacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKH, [OHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MHOOPMAIIMIO U3 UCTOYHUKOB PA3JIHYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uH(pOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHS C Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOITPOBEPKH, CAMOKOHTPOJSI Tpoliecca W pe3ysibTata pelieHUs
MaTeMaTHYECKOM 3a7a4u;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIMBUIYAIBHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX dopMmax paboThl (00CYyXaeHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics 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 PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMOU U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
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 BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hEepuyecKoil MOBEPXHOCTSIMHU, OOBIACHITH CIOCOOBI
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 PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMM, CBSI3aHHBIMM C KOMOMHALIMSIMU Tell
BpallleHuss 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 H3ydaeMmble (UTYPHI, BBINOIHATh (BBIHOCHBIC) TLIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIICEHUE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO U MPOXOSALIUE YepEe3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cHOpMyIUpPOBAaHHONW  MPOOJIEMBbI,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TC€OMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (undposLie)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anmHoe pacrnionoxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3
TUTOCKOCTEH B MPOCTPAHCTBE
4 HepHeH)II/IIiyJ'ISIpHOCTI) TIPSIMBIX U o5
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBe 12
3 [ToBTOpEHME, 0606IHCHI:IC u 5 5
crcTeMaTH3allHs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME




11 KVIACC

N HanvenoBanmepas e 1o u KoanuectBouacon DJIeKTPOHHbIE
n/n TeMIIpOrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl (mdposic)
o0pa3oBaTe/bHbIEpeCyPChI
1 AHanutuyeckasreoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cHCTEeMaTH3aIHsI 3HAHUI
3 OO0BEMMHOTOTpAaHHUKA 17
4 TenaBparmmenns 24 1
5 [lnomany moBepXHOCTH U 9 1
00BEMBI KPYIJIBIX TEJ
6 JIBoxeHust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cucTeMaTH3alys 3HaHUil
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
I[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoaunyecTtBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTH4eckuep
a0doThbI

DileKTpoHHbIenu¢ poBbIeOOpa3oBaTeJl
bHbIEpeCypChI

OcHoBHbI€E NpaBUiIa U300paKEeHUs Ha
PHUCYHKE MJIOCKOCTH, MapajlIeNbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

[TonATHa cTrepeomeTpun: TOUKa, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa M300pakeHHsI Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(OTpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHs: mepecekarouecs MIOCKOCTH,
nepeceKaroluecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUU U TICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
cnenctBus u3 HuX. CriocoObI 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HauEHUATIPSMBIX U IIOCKOCTEN

10

N300paxkenue ceueHunil nupamuabl, Kyoa
U IPU3MBI, KOTOPbIE TPOXOAT Yepe3 UxX
pédpa.
N300paxkeHnenepecedeHusnoTydeHHbIXIT
JIOCKOCTEH.
PackpammBanuenocTpoeHHbIXCEUEHUMPa
3HBIMUIBETAMU

11

N3obpaxenne ceueHnii mupaMuibl, Kyoa
Y IPU3MBI, KOTOPbIE TPOXOAT Uepes3 ux
pédpa.
N300paxkeHuenepeceueHuAnoTydeHHbIXIT
JIOCKOCTEH.
PackpammBanuenocTpoeHHbIXCEUECHUIPa
3HBIMHUI[BETAMU

12

N3o00paxkenue ceueHunit mupamMuabl, Kyoa
Y MIPU3MBI, KOTOPBIE TIPOXOIAT YePe3 UX
pédpa.
N3o00paxkeHuenepeceueHuAnoTy4eHHbIXIT
JIOCKOCTEH.
PackpamBanuenocTpoeHHbIXCEUEHUMpa
3HBIMHIIBETAMH

13

N3006pakenue ceyeHuil nmupamMusl, Kyoa




U NIPU3MBI, KOTOPBIE IIPOXOJIAT YEPE3 UX
pEodpa.
N300pakeHuenepecedeHrs oy YeHHBIXIT
JIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEYEHUMPa
3HBIMUIIBETAMU

14

Mertoa cnenoB Ui HOCTPOCHUS CEUEHUIH

15

Mertoz cieoB Uit IOCTPOCHUS CEUEHUI.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTER

16

Merton cieoB 17151 HIOCTPOEHUS CEUEHU M.
CBoiicTBa epecevyeHn MPSIMBIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuii B mupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEpPTEKEW U 3aIlMCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMHUCh 1Iar0B
IIOCTPOEHUSA

19

[TocTpoenue ceuenwii B nupamue, Kyoe
o Tpém Toukam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

20

ITocTpoenue ceuenuii B nmupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh IIaroB
IIOCTPOEHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
[ToroOueTpeyroabHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX YEpPTEkKaX.
Hcropusipa3BUTHATUIAHUMETPUH U
CTEPEOMETPUU

23

Kontponbhas padota "AxcHuOMBI
crepeomerpun. CeueHnus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsameie. [[pu3Haku CKpemmBarOnuxcs
npsMbIx. [lapannensHblenpsmbie B
IIPOCTPAHCTBE

25

TeopeMma o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOYKY IMMPOCTPAHCTBA U HE JIe)KaIel Ha
JAaHHOU mpsiMoii. JlemMa o
nepeceYCHUUIaPATIICTbHBIXITPAMBIXIIIIOC
KOCTBIO

26

[TapannensHOCTH TpeX NpsIMbIX. Teopema
o TpEX mapasuieIbHbIX NpsAMbIX. Teopema
0 CKPEIIMBAIOIIUXCATIPSIMBIX

27

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NAPAJUIEIBLHOTO
IIPOEKTUPOBAHMUS.
N306pakeHuepa3HpIXPUryp B




NapajuIeIbHONIIPOEKIIUU

28

[MenTpanbHas mpoekuus. Yroic
COHAIPABJICHHBIMU CTOPOHAMM.
YToJIMeKIyNpsIMbIMUA

29

3amauun Ha 10Ka3aTeIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJ'IO)KeHI/ICM pr[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCT NPSMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapAJUIEIBHOCTH MPSIMON U TUIOCKOCTH.
CpoiicTBanapayIeIbHOCTUIPSIMON 1
IJIOCKOCTH

31

['eomeTrpuueckue 3a1aun Ha BBIYUCIICHNE
U J0Ka3aTelIbCTBO, CBSI3aHHbBIE C
NapauIebHOCTHIO MPSMBIX U
IJTIOCKOCTEM B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapaijIeIbHOrO APYTroi NpsiMOiA.
PacuéroTHouennii

33

HapaﬂnenLHaﬂ MNpOCKIHA, IPUMCHCHUC
IJI1 ITIOCTPOCHU S ceuyeHH I KY68. u
ImapajjiCJaCrumIicaa.
CBOﬁCTBaHapaHHeHCHHHCHa H IIPHU3MbI

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiiCJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTHU U




€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOJISIIEN YEPE3 TOUKY, HE
MPUHAJICKALLYIO TaHHOMW TJIOCKOCTU U
CIICIICTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX MIIOCKOCTEN: O
[apajuIeIbHOCTH MPSAMBIX IEpECceUeHus
IIpH NCPECCUCHUM JIBYX MApaJICIIbHBIX
IIJIOCKOCTEHN TPETheU

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3kax nmapasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalieIbHBIMU
IJIOCKOCTSIMU; O MepeceYeHUH NPsAMOii C
ABYM: ITapaJlJICIbHBIMU IIJIOCKOCTAMU

38

[ToBTOpenue: Teopema [Mudaropa Ha
MJI0CKOCTH

39

[ToBTOpEHMeE:
TPUTOHOMETPUAIPSIMOYTOJILHOTOTPEYTr0JI
bHUKA

40

CpoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

41

Brruncnenue aiamH oTpe3koB B KyOe U
MPSIMOYTOJIbHOM TMapasuieNienunesie

42

[leprieHAUKYIAPHOCTD NPSIMOK U
iockoctu. [Ipu3Hak
NEPIEHIUKYJIIPHOCTH MPSIMON U
IJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSAMOU U
miockocTy. [Ipusnak




NEPIEHIUKYJISIPHOCTHU NIPSIMOM U
IJI0OCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, TPOXOAALLEH

44 4yepe3 TOUKY MPOCTPAHCTBA
NEPIEHANKYISIPHON K TUIOCKOCTH

45 [T0CcKOCTH M TEPIICHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPAaHHHKAX

46 [Tn0cKOCTH M TEPIICHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX
[eprieHAUKYSAp U HAKIOHHAS.

47 [TocTpoenue neprneHIUKyIsApa U3 TOYKU
Ha TPSIMYIO
[lepnieHIuKynsAp U HAKJIOHHAS.

48 [TocTpoenue nmeprneHIuKymIsIpa U3 TOYKH
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(npsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYIIpax
(npsimast u oOpaTHas)

51 YTroaMex1ycKpenBatoIMMHUCIIPIMbIM
u
[Touck neprneHaANKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICH UK YIS PHBIX
IIJIOCKOCTEMN

53 OpTOroHanbHOENPOEKTUPOBAHNE

54 ITocTpoenue cedenuit kyda, IpU3MBlI,

HpaBHHBHOﬁ nupamMmuJibl C IOMOIIBIO




OPTOTOHAJILHOM IIPOEKIINU

55

ITocTpoenue ceuenuii Kyoa, mpu3MBbl,
MIPaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[InockocTucummerpuii B
MHOTOTpPaHHUKAX

57

[Ipu3Hak nepneHauKyIspHOCTH IPSIMOM
U MJIOCKOCTH KaK CIIEJICTBUE CUMMETPUH

58

[IpaBuiIbHBIE MHOTOTpAaHHUKU. Pacdyér
PAcCTOSTHUN OT TOYKHU JO INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKU. Pacdyér
PacCTOSHMN OT TOYKH JI0 IIJIOCKOCTH

60

CriocoObl ONTyCTUTH HEePIIEHINKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
MapaJyieIbHON MPAMOA

61

CnBur 1o HenapauieJIbHON IPsMOH,
M3MEHEHHE PACCTOSHUMA

62

KontponbHas padota "B3anmuoe
pacmoioKeHUe NPSAMBIX U MIIOCKOCTEH B
npocrpanctae"

63

[ToBTOpEHME: Yroa MEX Ty MPSIMBIMH Ha
TUIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJIBEHOM TPEYTOJIFHHUKE, TeOpeMa
KOCHHYCOB

64

IloBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B




IIPOCTPAHCTBE

65

I'eomeTprueckre METOIbI BBIYUCICHUS
yIJla MKy NPSMBIMH B
MHOT'OTPaHHUKAX

66

JiByrpanHblii yroj. CBOMCTBO JIMHENHBIX
YIJI0B ABYTPAaHHOIO yria

67

[TepieHAMKYNSPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEM; TEOpeEMa O MPSIMOU
MEePECEUCHUS ABYX MIIOCKOCTEH
MEPIEHIUKYIIPHBIX TPEThEN MIIOCKOCTH

69

[IpssMOyTOIBHBIN MapasuieNenuIe; Kyo;
U3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

Teopema o aAuaroHaiu MPsSIMOYrOJILHOTO
napauieJienuIeia U CIeICTBHE U3 Hed

71

CrepeoMeTpHuuecKkre U NPUKIAIHbIC
3aJlaud, CBSI3aHHbIE CO B3aMHbBIM
PacCMoJIOKEHUEM MPAMBIX U TNIOCKOCTH

72

HOBTOpeHI/IeZ CKPCHIUBAOIIHUECCA
IIpsAMBIC, ITapaJJICIIbHBIC IINIOCKOCTHU B
CTaHAAPTHBIX MHOI'OTPaHHUKAX

73

Hapa apaJisiCJIbHBIX IUIOCKOCTEH Ha
CKPCUIMBAIOIHNUXCA MTPAMBIX, PACCTOAHUC
MCKAY CKPpCHINBAOIIIUMUCS TIPAMBIMU B
MMPOCTBIX CUTYalIUAX




74

Paccrosine OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 IIJI0CKOCTH

75

Beruncnenue paccTosHAN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
ITOMOIIIBIO NIEPIEHANKYJIAPHON
IIJIOCKOCTH

76

TpéxrpaHHblid yrosi, HEpaBeHCTBA JJIs
TpeXrpaHHbIX yriaoB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI CheprUIeCcKOi TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbras padota "Yribsl u
pacctostHus"

79

CucreMaru3zanus 3HaHUM
"MHOTOrpaHHUK U €r0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbaas
nupamMua

81

[Tpusma. [Ipsmas 1 HaKIOHHAS TPU3MBI.
[IpaBunbHasmnpusMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Napajuiesenune, Kyo

83

BrinykiibleMHOTOT paHHUKH.
Teopemaldiinepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Oiinepa. IIpaBuibHbIE 1
MIOJIYIIPaBUIILHBIE MHOTOI'PAaHHUKHU

85

KonTtponpsHaspaboTa "MHororpanHuku"




Ilonstue BCKTOpA HaA IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE

87 CyMMaBeKTOpOB 1

88 Pa3zHoCTBEBEKTOPOB 1

89 [TpaBunonapamienenumnea 1

90 YMHOKEHUEBEKTOPAHAYHUCIIO 1
Pasnoxxenne BekTopa 1mo 6aszucy Tpeéx

91 BEKTOPOB, HE JIOKAIIUX B OJTHOM 1
TJIOCKOCTH

92 CkansipHOCTIPOU3BEICHHE 1

93 Berarcnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [IpocTeitmmesanaun ¢ BEKTOpaMu 1

95 [IpocTreitmmesanaun ¢ BEKTOpaMu 1

96 [IpocTeitmmesanaun ¢ BEKTOpaMu 1

97 [IpocTreitmmesanaun ¢ BEKTOpaMu 1

98 O06001IeHre U cUCcTeEMaTU3 a3 HAHNI 1

99 O06001IeHre U cUCcTeEMaTU3 a3 HAHNI 1

(Z;O HroroBaskoHTpoJIbHasspaboTa 1

10

1 HroroBaskoHTpoJIbHasIpaboTa 1

10 .

5 O06001eHne 1 cucTeMaTu3alusI3HaHUA 1

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KVIACC

Ne KonuyecrBouacos
DJleKTPOHHBbIeNN(PPOBHIEOOPA30BATED
Temaypoka Bce KonTposbHusbiepa | I[IpakTuyeckuep
n/ Hblepecypchl
I ro 00TBbI a00ThbI
[ToBTOopenue Temsl "KoopauHatsl
1 BEKTOPA Ha MJIOCKOCTH U B 1
npocrpaHcTae”
9 [ToBTOpenue temsl "CrassipHOe 1
IIPOU3BEICHHE BEKTOPOB"
[ToBTOpenue Temsl "Beruncienue
3 yria MeXIy BEKTOpaMu B 1
npocrpanctae"
[ToBTOpenue TeMol "YpaBHEeHHE
4 MIPSIMOM, TIPOXOIAIIEH Yepe3 ABE 1
TOYKH"
5 VYpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTpE3Kax
7 BekTopHoenpousseneHue 1
3 JIuneliHbIEeHEpaBEHCTBA, 1
JIMHEWHOEPOrpaMMHUpPOBaHUE
9 JInHeliHbIEHEpaBEHCTBA, 1
JIMHENHOETPOrpaMMHUPOBAHNE
10 AHanuTuyeckue METobl pacuéra 1
yria Mexay npsiMbIMU B




MHOTI'OrpaHHUKax

AHanuTUYECKHUE METO/IbI pacuéTa

11 yIJla MKy INIOCKOCTSMH B
MHOTOTpaHHHKaX

12 @opmyita pacCTOSTHUA OT TOYKH JI0
IJIOCKOCTU B KOOPAMHATAX

13 HaxoxneHnue paccTostHui OT TOUKH
JI0 TUIOCKOCTH B Ky0Oe
HaxoxneHnue paccTosiHui OT TOUKH

14 JI0 TIJIOCKOCTH B MPABUIILHOM
UpamMuie

15 KonTponsHaspabora
"AHanmuTnyeckaareoMerpus'”

16 Ce4eHusIMHOTOIPaHHHUKOB:
CTaHJAPTHBIEMHOTOIPaHHUKH

17 Ce4eHusIMHOTOIPaHHHUKOB:
METO/ICIIEI0B
CeueHuss MHOIOIpaHHHUKOB:

18 CTaHJIapPTHBIE TIOCKOCTH,
nepeceyeHus NpsIMbIX U IIOCKOCTEH

19 [TapannenbHble MpsiMble U
IUIOCKOCTU: MapaljieJIbHble CEYCHUs

20 [TapannenbHble MpsiMble U
IUIOCKOCTHU: pacy€T OTHOIIEHUH
[TapannenbHble MpsiMble U

21 IIJIOCKOCTH: YIJIBI MEXKIY
CKPELIMBAIOIIUMUCS MPSIMBIMU

22 IlepnieHiuKyIsApHBIE IPSIMBIE U




IJIOCKOCTH: CTAHAAPTHBIE TIapbl
MEePIEHIUKYIIAPHBIX INIOCKOCTEH U
HPSIMBIX, CHMMETPHH
MHOT'OTPaHHUKOB

23

[lepnenuKyisipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIPax

24

[IepnenukysipHbIE IPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTpaHHUKAX

25

[ToBTOpEeHUE: IOMAAN
MHOTOYTOJILHUKOB, ()OPMYJIIBI IS
TJI0MA IeH, COOOpaKEeHHSI IO 100U

26

[ToBTOpEeHUE: mIOMIAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TJI0MA IeH, COOOpaKeHHMSI IO 100US

27

[ToBTOpEeHUE: mIOMIAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAJIEH, COOOPaKEHHMS 110 100U

28

IImomanu ceuenmii
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOPaKECHHUSI 110100MsI

29

IInmomanu ceuenmii
MHOTOTPAaHHUKOB: TUIOIIAIU
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHs MOA00HS

30

KonTtponsHas padota "[loBTopenue:




MHOTOTpPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O05BéM Tena. O0beM
PSIMOYTOJIBHOTO Tapasiie/eIuIeaa

32

3amaun 00 yaBoeHHH Ky0a, 0
KBajpaTtype Ky0a; O TPUCEKIIUH yriia

33

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeIIeTUIe/1a

34

[Tpuknamabie 3a1a4n, CBSI3aHHBIC C
BBIYHCIIEHMEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuIelieTuIe/1a

35

OO6BEMITPAMONITPU3MBI

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHMCIEHUEM 00HEMOB
MPAMOUN MPHU3MBbI

37

[Ipuknanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Brruncnenue o0bEMOB Te ¢
MTOMOIIBIO OTIPEAETIEHHOTO
WHTerpana.
O06BEMHAKITOHHOUTTPU3MBI

39

Brraucienue 00bEMOB TeII ©
MOMOIIBIO OTIPEACIEHHOTO
uHTerpana. OobEMIupamMuabl

40

dopmyrna 00bEMa MUpaMUIBL.
OTtHoleHNe 00bEMOB TUPAMU] C
o0IIMM yriom




41

®opmyna 00bEMa MUPAMHUIBL.
OtHouIeHHnEe 00BEMOB MUPAMH]T C
o0ImMM yriom

42

CrepeomeTpuiecKue 3a/1au,
CBsI3aHHBIE C 00BEMAMU HAKJIOHHOM
IIPU3MBI

43

CrepeomeTpuiecKue 3a/1au,
CBsI3aHHbIE C 00bEMaMU TUPAMU/IbI

44

[IpuknanHele 3aga4n 10 TEME
"O0BEMBI Ten", CBA3aHHEIE C
00BEMOM HAKJIOHHON TIPU3MBI

45

[IpuknagHeie 3a1a4u MO TEME
"O0BEMEBI Ten", CBI3aHHEIE C
00BEMOM MUPAMU/TBI

46

[Ipumenenne 00bEMOB. Beruncnenue
paccTosHUA J0 TIOCKOCTH

47

KontponbHaspaboTa
"O6BEMMHOTOTrpaHHUKA"

48

Hunuaapuyeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHIPUIECKON
MMOBEPXHOCTHU

49

Hunuuap. [psamoit kpyrosoi
umuHap. [Inomaas moBepxHocTu
HWIHHIpA

50

Konnyeckasi moBEpXHOCTb,
oOpa3ymolre KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenne KOHyca MIOCKOCTHIO,




MapaJuIENbHOM IIOCKOCTH
OCHOBaHHUA

52

VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYHMCIICHUE,
ITOCTPOCHUEM CEUYECHHUU HHUIMHAPA,
KOHYyca

56

CrepeomeTpuyecKkre 3a1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MMOCTPOCHUEM CEUCHHMH HUIUHIIPA,
KOHyca

57

[Ipuknagaeie 3a0a9u, CBSI3aHHBIE C
AJTUHIPOM

58

HpI/IKJ'IaI[HBIC 3aga4u, CBA3aHHBIC C
OUJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u
cepsl ockocTp0. Bua n
n300pakeHuenapa

61

Ilepeceuenue cdepsl U mapa ¢
iockocThro. Kacanue mapa u
cdepbl TIOCKOCThIO. By u




n300pakeHuenapa

62

VYpasuaenue chepsl. [Inomans chepbl
u e€ yacreu

63

Cummerpusicdeps 1 mapa

64

CrepeomeTpuiecKue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO cPpepoii U mapom,
MMOCTPOECHUEM UX CEUCHUH
TUIOCKOCTBIO

65

CrepeomeTpuyecKkre 3a1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO ChEepoi U 1IapoM,
MOCTPOCHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[TpuknagHbie 3a7a9M, CBSI3aHHBIEC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE [10100Us

68

Pazanunsie KOM6HHaIII/II/I TCII
Bpall€HUA 1 MHOT'OI'PaHHUKOB

69

3agaun o TeMe "Tema u
MOBEPXHOCTH BpamieHus"

70

3agaun o TeMe "Tema u
MOBEPXHOCTHU BpauieHus"

71

KonTtponrHas padota "Tena u
MMOBEPXHOCTHU BpauieHus"

72

O6béM unuaapa. Teopema 06




00BEME TIPSIMOTO IMITMHPA

73

Brruncnenue 00bEMOB TeI ¢
IIOMOIIBIO OITPENEIIEHHOTO
unTerpana. O6pEMKOHyca

74

ITnomanu OOKOBOM U IOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuiecKue 3a/1au,
CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
LWINHIpA, KOHYyCa

76

[TpuknagHeie 3a1a4u MO TEME
"OOBEMBI U TUTOIIAIN TIOBEPXHOCTEH

n

TEI

77

OO0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 00nEme mrapa. [Tnomans
cheprl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
1apa, ImapoBOro CerMeHTa u
IIIapOBOTO CEKTOpa

78

[IpuknagHbie 331291 110 TEME
"O0BEMEBI Ten", CBSI3aHHEIE C
00BEMOM IIapa U IIOMIAIBI0 CEPHI.
CoOTHOIIEHUSAMEX AYTUIOIASIMHIIO
BEPXHOCTEH U

00BEMaMHUITO 1OOHBIXTEIT

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne o6wéma npu nogoouu.
CrepeoMeTrpHuueckue 3aaauu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
TeJ | MJIoIa/Iel TOBEPXHOCTEN




80

KonTponsnas padora "[Tnomanu

MOBEPXHOCTU M 0OBEMBI KPYTJIBIX

Ter"

81

JIBM>KEHUsI MPOCTPaHCTBA.
OtoOpakenus. J[BrmwkeHus: u
pPaBEHCTBO (QHTYD.
OO6muecBoCTBAIBUIKEHU T

82

Buapl 1BuKeHMII: TapauienbHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3€pKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSMOU

83

[TpeobpazoBanust momgoous. [psmas
u chepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JIBHKCHUS

85

KontponbHas padota "BekTopsl B
npocrpanctae”

86

O6o6maromee nmoroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMAaTH3allHsl 3HAaHHIA:
"[TapannenbHOCTh IPSAMBIX U
IJTIOCKOCTEH B mpocTpaHcTBe"

87

Oo6o6maromee moroperue 11
MOHATUHN U METO0B Kypca
reomerpun 10—11 xmaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl
B ITpocTpaHcTae”




88

Ob6o6maromee moropenue 11
MOHATUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucTeMartu3anus 3HaHuii: "Bekropsl
B IpocTpaHcTee”

89

O6o6m1aromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucteMaruzanus 3HaHuii: "O0bemM
MHOTOTpaHHHUKa"

90

O6o06maromiee nopropeHue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucteMaruzanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

91

O6o6matomee moBroperue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ihnonaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TEI

92

O6o6maromee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ihnonaan
MOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCI

93

I/ITOFOBaHKOHTpOHBHaﬂpa6OTa

94

I/ITOFOBaHKOHTpOHBHaﬂpa6OTa




95

[ToBTOpEHue, 0600MIeHNE U
CUCTEeMaTU3alUs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBUTHS CTEPEOMETPHUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

98

HcTopus pa3BUTHS CTEpPEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

WcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BuTHS CTEpEOMETPUI
KaK HayKu U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U e€ poJjib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccel/ [Horopenos A.B., AkiinonepHoe 00111eCTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1.Pabouas mporpamma 1o reoOMeTpUH.

2.COoopHuUK npuMepHBIX pabouux nporpamm "I'eometpus 10-11
kiacchl”.bazoBeiil u yriyonénunsiit yposeHb.M. "lIIpocsemnienue”,2019 rog.
3.A.B. [loropenos.Maremaruka: anredpa u Hayajaa MaTeMaTHUYECKOro
ananuza,reomerpus.l eomerpus.10-11 knaccel.(ba3zoBbiii 1 yriy0IEHHBIHM
YPOBHHU).

4.C.b.Becenosckuii, B.J[.Psounnackas. Junaktudeckue marepuaist st 10 u 11
KJIACCOB.

5. A.H.3emisikoB. Metoandeckue pekoMeHaanuu K yaeOHuky s 10 u 11
KJIaCCOB.

6.5.1'.3uB,B.M. Meiinep,A.I".baxanckuii. 3a1auu 1o reOMETPUH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1.OnexTponHas OUOIMOTEKAa YYCOHUKOB M METOIMUECKUX MaTEPUATIOB-
http://window.edu.ru/

2. llpuxnagnas MmatremaTtuka : CipaBOUHHK MaTeMaTHYECKUX (opMyI1, MpUMeEpPbI
u 3aj1a4u ¢ pemenusmu. -http://www.allmath.ru

3. 3agauu o reoMeTpuu : UHPOPMAITMOHHO-TIOUCKOBAsI CUCTEMA. -
http://www/uztest.ru

4 MaremMaTHUECKHE OJIMMITHAIBI M OJIMMITHAIHBIC 3a1a4u. -http://www.,

olimpiada.ru
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