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IHHOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBnsieTCst OAHUM U3 6a30BBIX KYPCOB Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHus, TaK Kak 00ECTICYMBAET BO3MOXKHOCTh M3yUYEHUS JUCITUTUIHH
€CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH U MPEAMETOB T'YMAaHUTAPHOTO IHKIIA.
ITockonbKy JIOrHUecKoe MBIIUICHHE, (POpMUpyEeMOe TIPH U3yUECHUH
00 yYarOIIMMHUCS TTOHSATUHHBIX OCHOB T€OMETPHH, TIPH J1I0KA3aTEIHCTBE TEOPEM U
MOCTPOCHUH TIEMOYKH JIOTUYECKHUX YTBEPIKICHUN MTPU PEIICHUN TEOMETPUICCKUAX
3a/1a4, yMEHHUE BBIJIBUTATh U OMPOBEPTaTh TUIIOTE3bI HEITOCPEICTBEHHO
UCIIOJIb3YIOTCS TIPH PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH
du3nyeckux 3amad.

[{ens ocBOCHMS MPOTpaMMBI yueOHOTO Kypca «I'eoMeTpusi» Ha
yrIyOJIEHHOM YPOBHE — Pa3BUTHE MHANBUAYATBHBIX CIIOCOOHOCTEH
oOy4Jaromuxcs MNpu U3y4eHUH TeOMETPHUH, KaK COCTaBJISIONIEN PeIMETHON
obnactu «MaremaTtuka U HHPOpMaTUKay» yepe3 o0ecrieueHne BO3MOKHOCTH
nproOpETEHHsSI U UCTIONB30BaHMUs 00JIee TITYOOKHX T€OMETPUIECKUX 3HAHUN 1
NeNCcTBUM, crieU(UIHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCTIEITHOTO
npodeccruoHaIbHOr0 00pa30BaHus, CBSI3aHHOTO C UCTIOJIb30BAHIUEM MaTEMAaTHKH.

[TpropuTeTHRIMHU 337a4aMK Kypca TeOMETPUHU Ha YIITyOJIEHHOM YPOBHE,
PACHIMPSIONIMMHU U YCHIHUBAIOIIUMHU KYypC 6a30BOTr0 YPOBHSI, SBJISIOTCS:

pacIIMpeHre MpeACTaBICHHS O TEOMETPUHN KaK YaCTH MUPOBOU KYJIBTYPBI
1 GOpMHUPOBAHNE OCO3HAHUS B3aMMOCBSI3U FT€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoOBaHUE TIPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUTYypax Kak O
BOKHEHTITMX MaTEeMAaTHIECKUX MOJICIISIX, TTO3BOJISIFOIIUX OMUCHIBATH U U3YYaTh
pa3HbIe SBJIECHUSI OKPY>KAIOIIEr0 MUPa, 3HAHKUE MOHATUHHOTO arnmnapara 1o
pasneny «CtepeoMeTpus» yueOHOTO Kypca reOMETPHUH;

dbopMupoBaHrE yMEHUS BIaJ€Th OCHOBHBIMU TTOHITHSIMU O
IPOCTPAHCTBEHHBIX (DUTYpax U MX OCHOBHBIMHU CBOMCTBAMU, 3HAHUE TEOPEM,
dbopMy1 U yMEHHUE UX IPUMEHSTh, YMEHUS JOKa3bIBATh TEOPEMbI U HAXOJIUTh
HECTaHJAPTHBIE CIIOCOOBI PELICHUs 3a/1a4;

dbopMupOBaHNE YMEHUS PACIIO3HABATH HA YepPTEkKaX, MOACIIX U B PeaIbHOM
MHUPE MHOTOTPAaHHUKH U TeJla BPaIICHHsI, KOHCTPYHUPOBATh T€OMETPUUIECKHE
MOJIETIH;

dbopMHUpoOBaHUE TOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOT O
MOCTPOCHUS MAaTEMAaTUIECKUX TEOpUH, POpMHUPOBAHNE TTOHUMAHUS POITU
AKCHMOMATHKH TPH TIPOBEICHUH PACCYKICHU;

dbopMupoBaHUE YMEHUS BIaJETh METOJAMHU JJOKA3aTEeNbCTB U aJITOPUTMOB
pENIeHs, YMEHUS UX IPUMEHSTh, IPOBOJAUTH JT0KA3aTEIbHBIC PACCYKICHUS B
XO/JI€ PEIlICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33j1a4 C MPAKTUYECKUM COCPKaHUEM,
(dopmMupoBaHuE MPEACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTENbCTB MPH



000CHOBAaHMM MATEMATUYECKUX YTBEPKICHUN U POJIH aKCUOMATHUKU B
NIPOBENICHUN JIEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUICKTYAIbHBIX U TBOPUYCCKHUX
criocoOHocCTel 00yUaromuxcs, Mo3HaBaTEIbHOW aKTUBHOCTH, UCCIIEI0BATENbCKUX
YMEHU, KpUTHYHOCTH MBIIIUICHUSI, UHTEPECa K U3yYSHHIO TCOMETPUH;

dbopmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH, PEJIEBAHTHON
TEOMETPUU: YMEHUS PACIO3HaBaTh MPOSBICHUS FT€OMETPUUECKUX MTOHATHIH,
00BEKTOB U 3aKOHOMEPHOCTEHN B PEasIbHbIX JKU3HEHHBIX CUTYAIUSIX U MIPU
U3YYCHHUH IPYTUX YU4EOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH 1
3aKOHOMEPHOCTEHN, MOICIIMPOBAHUS PEAIbHBIX CUTYAIINM, UCCIIEI0BAHUS
MIOCTPOCHHBIX MOJIENIEeH, HMHTEPIPETAIIUU TTOTYUYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP>KAaTENbHBIMU JIMHUAMU yueOHOro Kypca «['eomeTpus»

B 10—11 knaccax asnsitorcest: «IIpsimMble ¥ IIIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukun», «Tena Bpamenus», «BeKTOpbl 1 KOOPAUHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHuEe «yMETh ONEPUPOBATH
MOHSITUSIMUY», PEJICBAHTHBIMHU T€OMETPHUH HA YTITyOJIEHHOM ypOBHE O0YUEHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJEPKaTEIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMUpOBaHUE JTOTUYECKUX YMEHUN pacipeiesieTcsl He TOIBKO 0
coJiep KaTeNIbHBIM JIMHUSM, HO U TI0 Toaam o0yuenus. Coaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHust DenepanbHoii paboueit
IporpaMMbl, pacrpeaciEHHbIM MO0 rofgaM 00y4eHus, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIIAATIBLHBIM BOTIpOCaM 00yJaroniuecs
oOpalaiuch HEOJHOKPATHO. DTO MO3BOJIET OPraHU30BAThH OBJIAICHUE
reOMETPUYECKUMH TOHATUSAMH U HaBBIKAMU MTOCJIEI0BATENIHHO U TIOCTYMATENBHO, C
COOJTI0/IEHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATHh B OOIIYIO
CUCTEMY F'€OMETPUUYECKUX MPEACTABICHUNA 00YUYaAIONMUXCSl, PACIIUPSS U YTITYOJIsist
e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexon k M3y4EHUIO TEOMETPUH HA YII1yOJIEHHOM YPOBHE MTO3BOJISCT:

co3aaTh ycnoBus aia qudepenimanii 00ydeHusl, MOCTPOSHUS
UHAUBUIYaIbHBIX 00pa30BaTENbHbBIX IPOrPaMM, OOECIIEUNTh YTayOIEéHHOE
M3y4eHHE TeOMETPHH KaK COCTABIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOJATOTOBUTH O0YYAIOITUXCS K MPOJOJKEHHUIO U3YUCHHSI MATEMATUKHU C
yu€ToM BbIOOpa Oyayien mpodeccun, odecrieunBasi IPEeMCTBEHHOCTh MEXTY
o0muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha u3ydyenue yuebHOro Kypca «I'eoMeTpusi» Ha yriyOJIEHHOM ypOBHE
orBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Heaemo), B 11 kimacce — 102
yaca (3 yaca B HEJIeIIO0).



COJEPXAHME OBYUYEHUA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATHS CTEpEeOMETpUH. Touka, psMasi, IJI0CKOCTb,
npocTpaHcTBO. [IoHATHE 00 aKCMOMATUYECKOM MOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3aumHoe pacnosniokeHue NpsMbIX B IPOCTPAHCTBE: EPECEKAIOLIUECS,
napasuielbHble U CKpelMBaroIyecs npsiMble. [Ipu3Haku CKpemyBaromuXcs NpsMbIX.
[TapannenbHOCTb MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE: MapaslieibHble IPSIMbIC B
IPOCTPAHCTBE, MAPAJJIEIBHOCTD TPEX MPSAMBIX, apalIEIbHOCTh IPAMOI
u mockoctu. [lapamiensHoe U LIeHTpalbHOE POEKTUPOBAHUE, U300pAKEHUE
¢uryp. OcHOBHBIEC CBOMCTBA MapajlieTLHOTO MPOeKTHpOBaHus. M3o0paxkeHue
buryp B napaJiieIbHOW MPOEKIUHU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIy NPSIMBIMU B MPOCTpaHCTBE. [lapaliienbHOCTh MIIOCKOCTEN:
NapajuieibHbIE INIOCKOCTH, CBOMCTBA MapaJIeIbHbIX IIOCKOCTEN. [IpocTenmme
IPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPAdAP, NapalieNenumne,
MOCTPOCHHUE CEUECHUM.

[leprieHIUKYISIPHOCTD OPSIMOM M TUIOCKOCTH: MEPIIEHIUKYJISIPHBIE MTPSMbIE
B IIPOCTPAHCTBE, MPSMbIE NTAPAJUIEIIBbHBIE U NIEPIECHAUKYIISAPHBIE K IITIOCKOCTH,
IIPU3HAK MEPIICHINKYJIAPHOCTH MPSMOU U INIOCKOCTH, TEOPEMA O IPAMOU
NEPNEHANKYJIAPHOMN MII0CKOCTU. OPTOrOHAIBHOE MPOEKTUPOBAHUE.
IleprieHIMKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J0 INIOCKOCTH, PACCTOSHUE
OT MPSIMOM A0 MJIOCKOCTH, MPOEKIUs (DUTYyphI HA TITIOCKOCTb.
[leprieHIUKYISIPHOCTD MNIOCKOCTEMN: MPU3HAK MEPIIEHIUKYIISIPHOCTH JIBYX
I10cKocTer. TeopeMa 0 TpEX MepPIEHAUKYIISIpax.

VYTi1bl B IPOCTPAHCTBE: YIOJI MEXKY MPSAMOU U IJIOCKOCTBIO, ABYTPAHHBIN
yTOJ1, IMHENHBIN yroJl IBYTPAaHHOrO yria. TpEéXrpaHHbI 1 MHOTOIPaHHbIE
yribl. CBOMCTBA IJIOCKUX YTJI0B MHOIOTPaHHOrO yria. CBOMCTBA IJIOCKUX U
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO YyIJIa.

MHororpaHHMKHU

Buapel MHOrOrpaHHuKkoB, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yrosnbHas
npu3Ma, npsiMasi 1 HaKJIOHHAsi IPpU3Mbl, OOKOBAasi U MOJIHAs IOBEPXHOCTh
npu3Msl. [lapannenenunen, npsAMOYTOIbHBIN APAJUIEIIEIIUIIEN U €TO CBOMCTBA.
Kparuaiimme mytn Ha MOBEPXHOCTH MHOTOTPaHHMKA. Teopema Ditepa.
[IpoctpancTBenHas Teopema [Iugaropa. Ilupamuna: n-yronsHas nupamuaa,
npaBUIbHAs U yceu€HHas nupaMmubl. CBoiicTBa pédep 1 OOKOBBIX IpaHe
IIPaBWIbHOU NUpamMubl. [IpaBruibHbIE MHOTOTPAHHUKU: ITPABUIIbHAS IIPU3MA U



IpaBUJIbHAsA NTMPAMU/IA, ITPABUJIbHAS TPEYTOJbHAS TUPpAMUIA U
PaBWIBHBINA TETpadip, KyO. [IpeacTaBienre o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’Ap, JOACKAdIP U UKOCABIP.

Briuncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, TUaroHau, yriibl.
[Tmomaas 60KOBOM TOBEPXHOCTH M TIOJTHOM MTOBEPXHOCTH MIPSMOM TTPU3MBI,
IJIOIIAIb OCHOBAaHM, TeoOpeMa 0 OOKOBOM IMTOBEPXHOCTH IIPSMOM IMPHU3MEI.
[1nomaas 60KOBOM MOBEPXHOCTH ¥ OBEPXHOCTH MPABUIIbHON
MMAPAMHUJIBL, TEOPEMA O TUIOIIAAA YCEUYEHHON MUPAMUIBI.

CuMMeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUH TTPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsI B MMPABUILHOM MHOTOTPAHHUKE: CUMMETPHUS
napasieienuneaa, CAMMETPUs TPABWIIbHBIX TPU3M, CHMMETPUS TPABUIILHON
MTAPAMUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHI KOJUTMHEAPHBIE, COHAIIPABIIEHHBIE U ITPOTUBOIIOJIOKHO
HampaBJICHHbIC BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBHS ¢ BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOKMCTBA YMHOKEHHUS BEKTOpA Ha
yucio. [TondaTue koMruiaHapHbie BEKTOPHI. [Ipru3HaK KOMITTAaHAPHOCTH TPEX
BeKTOpOB. [IpaBmio napamnenenunena. TeopeMa o pa3iioKeHUH BEKTOpA IO
TpEM HEKOMIUIaHAPHBIM BeKTOpaM. [IpsiMoyronbHas cucteMa KOOpAUHAT B
npoctpancTtBe. KoopaunaTel BekTopa. CBsI3b MEXAY KOOPAUHATAMU BEKTOPA U
KOOpAWHATAMU TOYEK. YTOJI MeXy BekTopaMu. CKalsapHOE MPOU3BEIECHNE
BEKTOPOB.

11 KJIACC

Teja Bpamenus

[ToHsITHS: IUIUHAPUYECKAs ITOBEPXHOCTh, KOHUYECKasi TIOBEPXHOCTD,
cepuyeckas MOBEPXHOCTh, 00pa3yroline noBepxHoctei. Tena BpalieHus:
IWIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanMHoe pacmonoxeHue
cdepsl U TIOCKOCTH, KacaTellbHasl IIIOCKOCTh K chepe. M300pakeHue Tei
BpaIlleHus Ha MI0CKOCTH. Pa3BépTka munmmHapa u KoHyca. Cummerpus chepsl U
nrapa.

O6nEM. OcHOBHBIE CBOMCTBAa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIEHOTO TIapauIeNenuIiea u clieacTBus u3 He€. O0BEM npsMoii 1
HAKJIOHHOM MPU3MBI, IWIHHIPA, MHPaMUIbl U KoHyca. O0BEM mapa U IapoBoro
CerMEHTA.

KomOunaruu Ten BparieHus 1 MHOTOTpaHHHUKOB. [Ipu3ma, BricanHas B
[WIKHIP, OMKUCaHHAast OKOJO nminHapa. [lepeceuenue cdepsl u mapa ¢
w1ockocThio. Kacanue mapa u cepsl mI0cKocThio. [I0HsSTHE MHOTOIpaHHHUKA,



OIMHMCAHHOTO OKOJIO cephl, chepbl, BIUCAHHOW B MHOTOTPAHHUK HIIU
TEJI0 BpallCHUS.

[Tnomaar NOBEPXHOCTH MIIMHAPA, KOHYCA, IIOMIaAb chephl U €€ YacTel.
[Tono6ue B npoctpancTBe. OTHOIIEHHE 00BEMOB, JIOMIAAEH MOBEPXHOCTEH
noooHbIX Guryp. [IpeodpazoBanue nonodus, romorerus. Pemenne 3axayd Ha
IUIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOMOB.

[TocTpoenue ceyeHnii MHOTOIPAaHHUKOB U TEJT BPAILLCHHSI: CEYEHUS IWJINHIPA
(mapaienbHO U MEePIEHIUKYISIPHO OCH), CEYEHUS KOHYca (MapauiesbHble
OCHOBAHMIO ¥ MPOXOSIIME YEPE3 BEPLIMHY ), CEYEHUS 1Iapa, METOIbI IOCTPOEHUS
CEYEHUI: METOJI CIEA0B, METO/ BHYTPEHHET O IPOEKTUPOBAHUS, METO IEPEHOCA
CEKyLIEH TIIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTBe. Onepanuu Hax BeKTopaMu. BekTopHoe
YMHOKEHHE BEKTOPOB. CBOMCTBA BEKTOPHOIO YMHOKEHHUS. [IpssMoyronpHas
cucTeMa KoopAauHaT B npoctpaHcTBe. KoopauHatsl BekTopa. Pasznoxenue
BekTopa 1o 6asucy. KoopauHaTHO-BEKTOPHBIA METO/I PU PEIICHUN
r€OMETPUYECKHX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBrxenust mpoctpancTBa. OtodpaxkeHus. JIBUKEHUS U paBEHCTBO
¢uryp. O6mme cBoicTBa ABKEHUN. BUIbI IBY>KEHMIA: TapauIebHBIN
NIEPEHOC, LIEHTPAJIbHAsL CHMMETPUS, 3€pKaJlbHasi CHMMETPHSI, TOBOPOT BOKPYT
npsimoii. [IpeoOpazoBanust mogodus. [Ipsmas u cepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
Y OTBETCTBEHHOI'0 WIEHA POCCUIICKOr0 O0IIeCTBA, IPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH,
IPOLeAYp TPAKIAHCKOro 00111ecTBa (BEIOOPHI, OMPOCHI U IPYTO€), YMEHUE
B3aUMOJEHCTBOBATh C COL[UATIbHBIMUA NHCTUTYTaMH B COOTBETCTBUM C UX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpuoTN4ecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTb POCCUUCKOMN TPAXKIAHCKON UICHTUYHOCTH, YBAXKEHUS K
IPOIIJIOMY ¥ HACTOSIIIIEMY POCCUMCKON MAaTEMAaTUKH, LIECHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MATEMAaTUYECKON
IIKOJIbI, UCIIOJb30BaHHUE 3TUX JOCTUKEHUHN B APYTHX HAYKaX, TEXHOJIOTUSX,
chepax YKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME yXOBHBIX LIEHHOCTEN pOCCUIUCKOro Hapoa, CHOPMHUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUSA, 9TUICCKOIO MMOBECACHM A, CBA3AHHOI'O C ITPAKTUYCCKHUM
NPUMEHEHUEM JOCTHXKEHUH HAyKH U JAEATeIbHOCTBIO YUYEHOT 0, 0CO3HAHUE JTMYHOTO
BKJIa/Ia B TIOCTPOEHHE YCTOMYMBOIO OYAYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 331, PEIICHU, PacCy>KIEeHUH, BOCIPUUMYHUBOCTb
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHATh MaTEMAaTUUECKHUE 3HAHUS B
UHTEpecax 310pOBOro U 6e30nacHOro oopas3a *U3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JIOPOBBIO (3710pOBOE MMUTAHHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIbIXa, PEryysipHas pU3nyeckas akTUBHOCTh), PU3NYECKOE COBEPILIEHCTBOBAHKE
IPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHON J1€ATEIbHOCTBIO;

6) TpynoBoe BocnnuTaHKE:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH TPYJOJIO0US, HHTEPEC K
paznuYHbIM cpepaM MpopecCuOHAIBHON e TENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKON U €€ NPUII0KEHUSIMU, YMEHHUE COBEPILIATh OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccun U peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE
IUIaHbl, TOTOBHOCTh U CLIOCOOHOCTh K MaTeMaTUYeCKOMY 00pa30BaHMIO U



caM00Opa30BaHUIO HA MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTEeMAaTUYECKON HANIPaBIEHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhl, TOHUMaHUE BIUSHUS
COLMAIbHO-?KOHOMUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLMATIBbHON
CpeIlbl, OCO3HAHUE TJIO0ATBHOTO XapaKkTepa IKOJOTUUECKHUX MPOoOIeMm,
OpUEHTAIMs Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJIs1 perieHus 3a7ad B
00J1aCTH OKpYKalolel cpelibl, MIIaHUPOBAHUE TTOCTYIIKOB U OIEHKH UX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU,
MOHMMaHUE MAaTEMATUICCKON HAYKHN KaK Chepbl YeTOBEUECKOM JACSITEIHHOCTH,
ATaIoB €€ Pa3BUTHUA U 3HAYUMOCTH JIJIsl PA3BUTHUS LIMBUIN3AIINY, OBJIaJICHUE
SI3bIKOM MAaTEMaTUKH U MaTEMAaTHYECKOM KYJIbTYpOi KaK CpEeICTBOM MO3HAHUS
MHpa, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U UCCIIE0BATEIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble j1ornyeckue 1efcTBu:

BBISIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHIECKUX
00BEKTOB, OHITHH, OTHOLIEHUN MEXAY MOHITUAMU, (POPMYIUPOBATH ONPEACICHUS
HOHHTHﬁ, YCTaHAaBJIMBATDb CymeCTBeHHBIﬁ IMPU3HAK KJ'IaCCI/I(i)I/IKaHI/II/I, OCHOBAHUA OJIdA
000011IeHNs U CpaBHEHUS, KPUTEPUU TTPOBOIUMOTO aHAIH3a;

BOCIIPMHUMATh, (hOPMYJIUPOBATH U MPEOOPA30BBIBAThH CYKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKICHUSIX, peIaraTh KpUTEPUH TS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JienaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€1YKTUBHBIX
Y MHJYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

TIPOBOJMTH CaMOCTOSITENIFHO JIOKA3aTEIbCTBA MAaTEMATHYECKUX YTBEPIKICHHIA
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAMBATh APTyYMEHTAIIMIO, PUBOAUTH PUMEPHI U
KOHTPIPHUMCPEI, 000CHOBEIBAaTH COOCTBEHHBIE CYXXIACHHUA U BBIBOJLI,

BEIOWPATH CIIOCO0 perieHnus y4eOHOU 3a/1auu (CpaBHUBATh HECKOIBKO
BapUAHTOB pPEIICHUs, BRIOUpATh HAanboJIee MOIXOAIINN C Y4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT TTO3HAHUS,
dbopMynHpoBaTh BOMPOCH, GUKCUPYIOITUE IPOTUBOPEUHE, TPOOIEMY,
yCTaHABJIMBATh UCKOMOE U TaHHOE, POPMHUPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

IMPOBOAUTE CaMOCTOATCIIbHO CHHaHI/IpOBaHHBIfl OKCIICPUMCHT, UCCIJICAOBAHUC 110
YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBJICHUS, TNpolecca,
BBISIBIICHHIO 3aBHCUMOCTEH MEXKITy OO BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITELHO (hOPMYJIMPOBATH 0OOOIIIECHHUS U BBIBOJIBI 110
pe3ynbTaTam NpoBEAEHHOTO HAOIIIOICHUS, UCCIIEIOBAHMS, OLICHUBATh
JIOCTOBEPHOCTH TOJTYYCHHBIX PE3yIhTAaTOB, BRIBOJIOB M 0000IICHNUI;

IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE
BBIIBUTATH MPEIOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.

PabGora ¢ unpopmaumeii:

BBISIBIISITH JeUITATH HH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsI OTBETA
Ha BOIPOC U JIJIS pEUICHUs 3aa4H;

BbIOMpATh UH(DOPMAIUIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMAIIHIO PA3THYHBIX BUIOB U
dbopm npencTaBiIeHuUs;

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEACTABIATE €€ B pa3IMUHbIX (popmax,
WUTIOCTPUPOBATh Tpaduuecku;

OILICHUBATh HAAEKHOCTh MH(DOPMAITUH TTO

CaMOCTOSATEIHLHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKATHBHBI€ YHHBEpPCAJIbHbIE YUeOHbIE

aericrBug O0menue:

BOCIIPHHHUMATH U (POPMYJIHPOBATH CY>KJICHHUS B COOTBETCTBHUHU C YCIIOBUSIMH H
IEISAMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX ¥ MUCHhbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHS TI0 X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATh TOJYYCHHBIN pPe3yJIbTarT;

B XOJI¢ OOCY’KJICHHS 3aJaBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI,
IpoOJIeMBI, PEeIIacMOM 3a/1a4H, BEICKA3bIBATh UCH, HAIlCJICHHBIE Ha ITOMUCK
PEIICHMS, COTTOCTABIATh CBOM CYXKICHUS C CY>KICHUSIMH IPYTUX YIACTHUKOB
Jauaiora, OOHapy»KUBaTh Pa3IMIUe M CXOJICTBO MO3UIINM, B KOPPEKTHOM opme
(hopMyIHPOBATh Pa3HOTIACHS, CBOM BO3PAKCHUS,

NPEICTABIIATh PE3YIbTaThl PEIICHUSI 3a]]a4H, SKCTIEPUMEHTA, UCCIICTOBAHMSI,
IIPOEKTa, CAMOCTOSITEIILHO BEIOMPATh (POpMAT BEICTYIICHUS C yIETOM 3a71ad
NPE3EHTAIMN U 0OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE

peiicteuss Camoopranu3zanms:



COCTaBJIATH TUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOMPATh CIIOCO0 PEIICHHS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIIMOHAIbHBII UHTEJIEKT:

BJIaJICTh HABBIKAMH ITO3HABATEIHLHOU peiieKCHH KaK OCO3HAHUS
COBEPINAEMbIX IEUCTBUM U MBICIIUTEILHBIX MPOIIECCOB, UX PE3YJILTATOB,

BJIAJICTh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U pe3yibTara
peIlIeHus] MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTD MPHU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTh HA OCHOBE HOBBIX O0CTOSATEIHCTB, JAHHBIX,
HaNJICHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OLIGHWBATh COOTBETCTBUE PE3YJIbTATA IENIA U YCIOBHIM, OOBSCHATh TPUUNHBI
JIOCTIKEHUS WU HEJAOCTHIKEHUS PE3YNIbTaTOB JIEATEIbHOCTH, HAXOAUTH OIINOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

MIOHMMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAHTHON U
WHAVBUYaTbHON paOOTHI MIPHU PEIICHNN YY€OHBIX 3a/1a4, TPUHUMATh 11eJTb
COBMECTHOM JIeATEILHOCTH, TUNIAHUPOBATh OPTAaHU3AIUIO COBMECTHON PabOTHI,
pactpenensaTh BUAbl paboT, JOroBapruBaThCs, 00OCYKAATh MPOIIECC U Pe3yJIbTaT
paboThI, 00001TaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThl (00CYykaeHUS, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U UHBIEC), BHITIOTHATH CBOKO YaCTh padOThI U
KOOPJMHUPOBATH CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMaH/Ibl, OIICHUBATh
KauyeCTBO CBOETO BKJIAJa B OOIIUH TPOIYKT MO KPUTEPHUSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

IHPEIAMETHBIE PE3YJIBTATBI

K koniy 10 knacca oOyyaromuiics Hay4uTCs:

e CBOOOHO ONEPUPOBATH OCHOBHBIMH ITOHATUSIMHU CTEPEOMETPUH TIPU
pELLIEHUH 3a1a4 U POBEICHUU MAaTEMATUYECKUX PACCYKICHU;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU
pELIEHNN FeOMETPUYECKUX 3a1aY;

e KJAacCU(pHUUMPOBATh B3AaUMHOE PACIIOJIOKEHUE IPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHITUIMHU, CBSI3AHHBIMU C YIJIaMU B
IIPOCTPAHCTBE: MEKY IPSMBIMU B IIPOCTPAHCTBE, MEXAY NPAMOMN
1 TUIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUAMM, CBSI3aHHBIMU C MHOT'OI'paHHUKaMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB
(mpu3ma, mupaMua, IPSIMOYTOIBHBIN Mapajuiesenuies, Kyo);

e KJAacCU(PUIMPOBATH MHOTOI'PAHHUKH, BHIOMpAsi OCHOBAHUS
JUTSL KacCU(UKALINH;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBSI3aHHBIMHU C
CEYEHUEM MHOTOI'PAHHUKOB MIOCKOCTHIO;

e BBINOJHATH NapAJJIENbHOE, IEHTPAIBHOE U OPTOrOHAIBHOE

POEKTUPOBaHUE (PUTYP HA TIIOCKOCTb, BHITIOIHITH U300paxeHuUs

¢buryp Ha MIOCKOCTH;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB PA3JIMUHBIMU METO/IaMU, BBIIOJIHSTh

(BBIHOCHBIE) TIJIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:

BUJ] CBEPXY, COOKY, CHU3Y;

e  BBIUMCIITH IJIOMIA/IA TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma,
UpaMmIa), TEOMETPUUECKHUX TeJ ¢ MpUMeHeHueM (HopMy;

e CBOOOJIHO ONEPUPOBATH MOHATHIMU: CUMMETPHS B POCTPAHCTBE,
LEHTP, OCh U TNIOCKOCTh CHMMETPUH, IIEHTP, OCh U ITIOCKOCTh
CUMMETPHUH QUTYPHI;

e CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMU BEKTOpaM
U KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JEHCTBUS HAJl BEKTOPAMU;

e peIlaTh 3aJ1a4v Ha JJOKA3aTEIbCTBO MATEMAaTUYECKUX OTHOIIECHUHN 1
HAXO0XKJICHUE T€OMETPUUECKUX BEITUYUH, TPUMEHSISI U3BECTHBIE METO/IbI
IpU pelIeHUH MaTeMaTUYECKUX 3a/1a4 MMOBBIIIEHHOT'O U BHICOKOTO
YPOBHSI CIIOKHOCTHU;

e TPUMEHATH MPOCTEHIITNE TPOrPAMMHEIE CPEJICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI MPU PEIICHUU CTEPEOMETPUIECKUX 3a1a4;

e W3BJIEKATh, MPEOOPA30BBHIBATH U UHTEPIIPETUPOBATH MHPOPMAIIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PUTypax, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

e TPUMEHSTH MOJTYYCHHBIC 3HAHUS HA MTPAKTUKE: CPABHUBATD U
aHAJIM3UPOBATH PEATbHBIC CUTYAIIUHU, IPUMEHSITh H3yUYCHHBIC TIOHSATHUS B
IPOIIeCCE MOUCKA PEIICHUST MAaTeMaTHIECKH c(hopMyTUpOBaHHOM
poOJIeMbl, MOJIEIMPOBATH PEATIbHBIE CUTYAIIMU HA S3bIKE TEOMETPHUH,
WCCJIEZIOBATH MMOCTPOCHHBIE MOJIETH C UCIIOIB30BAHUEM I€OMETPHUUECKHUX
MIOHATHN ¥ TEOPEM, ammapara alreOpsl, perarh NPaKTUISCKUE 3a1a9H,
CBSI3aHHBIE C HAXOXK/IEHUEM I'€OMETPUUECKUX BEITUUHH;

e UMETh MPeJCTaBICHUS 00 OCHOBHBIX ATallax pa3BUTHUS FT€OMETPUHU
KaK COCTaBHOM 4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiacca oOyJaromuiicss HAy4UTCS:



CBOOOHO ONEPUPOBATH MOHATUSMU, CBI3aHHBIMU C

IMWIHHIPUIECKON, KOHMYECKOU U c(hepruIecKoil TOBEPXHOCTIMH,
OOBSACHATH CIIOCOOBI TIOJTYYEHHUS;

OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TE€JIaMU BpPAILICHHUS:
WIMHIPOM, KOHYCOM, c(epoi U IIapom;

pacmo3HaBaTh Tea BpalieHus ([IUIUHIP, KOHYC, cdepa u map)

U OOBSCHATH CIIOCOOBI MOJTYyYEHHUS TE BPAILICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PacCIioyioxkeHue chephbl U MI0CKOCTH;
BBIYUCIISITh BEJIMUMHBI 3JIEMEHTOB MHOTOITPAaHHUKOB U TEJI BPAILICHHUS,
00BEMBI U IIOIIAIA TOBEPXHOCTENH MHOTOI'PAHHUKOB U TEl

BpAaIICHMsI, TEOMETPUUECKHUX TEN C IPUMEHEHUEM (OpMYII;

CBOOOJTHO OTMIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C KOMOMHAITUSIMU TEJ
BpAIICHHs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy u
ONMCAaHHBIN OKOJIO c(hepsl, cpepa, BIUCAHHAS B MHOTOTPAHHUK WUJTU
TEJIO BpallCHUS;

BBIYUCIISITh COOTHOLICHUS MEXIY TUIOMAASIMH IIOBEPXHOCTEN U
00BEMaMHM ITOJI00HBIX TET;

n300pakaTh U3ydaeMble (PUTYPHI, BHIMOIHATH (BBIHOCHBIC) IJIOCKUE
YEepTEkKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (GUTYP: BUJ CBEPXY,

cOOKY, CHU3Y, CTPOUTH CEUCHHS TN BPALCHHUS,

U3BJIEKaTh, UHTEPIPETUPOBATH U IPEOOPA30BBIBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha
YepTexkKax U pUCYHKaX;

CBOOO/IHO OIEPUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH ONIEpalliy HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOW CUCTEME KOOPIUHAT;
pelaTh TeOMETPUIECKHE 3314 Ha BEIYUCIICHHUE YTIIOB MEXTY MPSMBIMH U
TUTOCKOCTSIMH, BBIYUCIICHHE PACCTOSHUM OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOT'O METO/Ia MPU PELICHUH;
CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C JBUKECHUEM

B IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJTHSATH H300PYKEHHSI MHOTOTPAaHHUKOB ¥ TEJT BPAIICHUS TIPH
napasuieIbHOM IepeHoce, IIEHTPAIbHON CUMMETPHH, 3€pPKATbHOMN
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOH, MPeoOpa3oBaHus MO100US;
CTPOUTH CEYCHUSI MHOTOTPAaHHUKOB ¥ TEJ BPAILICHUS: CEUEHHS IMINHAPA
(MapayieNibHO U NMEPIIEHANKYIISIPHO OCH), CEUEHHsI KOHYyca (MapaiiebHbIe
OCHOBAHUIO M MPOXO/SIIHE Yepe3 BEPIUIMHY), CEUCHHUS 111apa;
MCTIOJIb30BaTh METO/IbI TOCTPOCHHUS CEUYEHHIA: METO/I CIIEI0B, METO.T

BHYTPEHHETO NPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MJIOCKOCTH;



JIOKA3bIBaTh FT€OMETPUUYECKUE YTBEPKIACHUS,

MPUMEHSTH T€OMETPUUECKUE (PaKThI JIs1 PEIICHUSI CTEPEOMETPUUECKUX
3aJ1a4, Mpeanoaraolux HECKOIbKO IaroB PeLIeHUs, €CIIU YCIOBUS
NpUMEHEHUs 3a1aHbI B SIBHOW U HESIBHOU (hopMe;

pelaTh 3a1a4M Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIECHUN

Y HAXOXJICHUE TEOMETPUUECKHUX BEJINYNH,;

IPUMEHSTH IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI NPHU PELIEHUHN CTEPEOMETPUUECKHX 3a/1a4;

IIPUMEHSATH NIOJIyYCHHBIE 3HAHU Ha ITPAKTUKE: CPABHUBATD,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYAllH, IPUMEHSTh
W3y4YCHHBIE TTOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE TTOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOPMYTUPOBAHHOU MPOOIEMBI, MOJEITHUPOBATH
peabHbIE CUTYAllMHU Ha A3bIKE TEOMETPUH, UCCIEA0BATH TOCTPOEHHBIE
MOJIEHU C UCTIOJIb30BAHUEM T€OMETPUUECKUX MMOHITUNA U TEOPEM,
anmapara anreOphbl, pelarh NPaKTHUYECKUE 3a]]a4H, CBSI3aHHBIE C
HAaXO0XJCHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh MIPENICTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTUS T€OMETPUU

KaK COCTAaBHOM 4acTu (PyH/IaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMmbl Bcero Kontpoarueie | Tpaxruyeckue o0pa3oBaTejbHbIE
padoThbI padoThI pecypesI

1 BBejieHue B cTepeoMeTpuIo 23 1
5 B3anMHoe pacronoxeHue npsMbIX B 6 1

POCTPAHCTBE
3 [TapamienbHOCTD IPSAMBIX U IUIOCKOCTEH B 8

IPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH NPSMBIX U o5

IJIOCKOCTEN B IPOCTPAHCTBE

VYTIibl ¥ paccTosHUS 16 1

MHororpaHHHKH 7 1

BekTops!l B IpocTpaHcTBE 12
g [ToBTOpenwue, 06001IeHNE U CHCTEMAaTU3AIUS 5 »

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m KoHTpoabHBbI IIpakTH4eckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
e padoTnbl padoTbI
pecypcsl
1 AHanuTH4eCcKasi FeOMEeTpUs 15 1
I1 606
5 OBTOpPEHHE, 000 HIGHIfe u 15 1
CUCTeMaTHU3alMsl 3HAaHUH
O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu moBepxXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrxenust 5 1
I1 606
7 OBTOpPEHHE, 000 HIGHIfG u 17 )
CUCTeMaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHble

padoThbI

IIpakTHyeckne

padoThI

Jlara
U3Y4YeHH

b |

DJIEKTPOHHBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TIpaBWIIa U300pAKEHHS Ha
PHUCYHKE IJIOCKOCTH, TapaljIeIbHBIX
psIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TousaTHs cTepeoMeTpun: TOUKa, Ipsamas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHEIE
MpaBuiia U300paKESHHSI HA PUCYHKE
TUTOCKOCTH, MAPaIJIEIbHBIX PSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[lonsTHA: nepecexarommecs MIOCKOCTH,
nepeceKaroIuecs npsimas ¥ II0CKOCTh;
HOJYIPOCTPAHCTBO

[TonsiTus: nepecekarorecs MIOCKOCTH,
nepeceKaronmecs mpsimMasi ¥ miocKoCTh;
MOJYTIPOCTPAHCTBO

MHuororpaHHuKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIUX 0ObEKTOB

MHororpaHHuKu, H300pakeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX (pUTYP,
HECYIIECTBYIOIUX 0ObEKTOB

AKCHOMEI CTCPCOMCTPHUU U IICPBLIC




CIICACTBHA U3 HUX

AKCHOMEI CTCPCOMETPUHN U TICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
cienctBus u3 HUX. CriocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300pakeHne ceueHuit nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. Mzo0paxenue nepecedeHus
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHHUH PA3HBIMU LIBETAMU

11

N300pakeHne ceueHnii mupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepeceyeHus
MOJTYYSHHBIX IUIOCKOCTEH. PackpaiiBanue
IIOCTPOCHHBIX ceucHui Pa3HbBIMH IBETAMU

12

N300pakeHne ceueHuit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé6pa. M3o0Opaxenue nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHHUH PA3HBIMU L[BETAMU

13

N306paxenue ceueHuil nupamMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0paxkeHue nepeceyeHust
HOJY4YEHHBIX MJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHui Pa3HbBIMH IBETAMU

14

Merton cnenoB 1Sl TOCTPOCHUST CEUCHUI




15

Mertopa cie10B Ui IOCTPOCHUS CEYEHUI.
CBolicTBa niepecevYeHN MPSMBIX 1
IIJIOCKOCTEMN

16

Merton cnenoB sl TOCTPOCHUST CEUCHMUIA.
CaoiicTBa nepeceyeHui NpsMbIX 1
MIOCKOCTEM

17

[TocTpoenue ceuenunii B mupamue, Kyoe
no TpéM Toukam Ha péOpax. Co3ganue
BBIHOCHBIX qepTemeﬁ M 3aI1MCh 11aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Co3ganue
BBIHOCHBIX YEpPTEKEHN U 3alHCh 1LIAr0OB
MIOCTPOCHHUS

19

[TocTpoenue ceyenwuii B mupammue, Kyoe
o TpéM ToukaMm Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMUCh IAroB
IIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe
1o Tpém ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX qepTemeI‘/’I U 3aI1MCh 11aroB
MOCTPOCHUS

21

[ToBTOpenue manumerpun: Teopema o
HPOTOPLIHOHATBHBIX oTpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnenas. PacueTsl B ceyeHUIX Ha
BBIHOCHBIX UepTekax. McTopus pa3BUTUS




IJIAHUMCETPHUU U CTCPCOMCTPUN

23

KonTponbhas pabora "AKCHOMBI
crepeomeTpun. Ceyenus"

24

B3aumHoe pacnonoxeHue NpsiMeIx B
npoctpaHcTBe. CKpemBaronmecs
npsimble. [Ipu3Haku ckpenmBaonmxcs
npsiMbIxX. [lapanienbHele psiMbie B

IIPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUH U
€MHCTBEHHOCTH MPSIMOI1 MapaienbHON
JIAHHOH IIPSIMOM, IPOXOASALIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH HA JaHHOU
npsMoii. Jlemma o nepeceueHun
NapajuIeIbHbIX MPSIMBIX JIOCKOCTHIO

26

[TapannensHOCTb TpeX NpsiMbIX. Teopema o
TpEX mapauIeNbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

27

[TapannensHOE MPOEKTUPOBAHHE.
OcCHOBHBIE CBOMCTBA APALIEIHLHOTO
poeKkTUpoBanus. M3o0paxenue pa3HbIX
buryp B napajsiesIbHON NPOSKINHI

28

[enTpanbHas npoeKkus. Yroiui ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOII

MEXIY IPSIMBIMHU

29

3aaun Ha TOKA3aTEILCTBO U
HCCICOOBAHUC, CBA3aHHBIC C

PAaCIONIOKEHNUEM NIPSIMBIX B IPOCTPAHCTBE

30

[lonsATHA: MapamIeNbHOCTh NPSIMON U




IUIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJuIeTbHOCTH MPSIMOH U IUTOCKOCTH.
CaoiicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

['eomeTpuueckue 3aga4un Ha BIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuieIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKE U
napasuieIbHOTo Jpyroi npsiMoin. Pacuér
OTHOILIEHUH

33

[TapannensHas MpoeKIUs, MPUMESHECHHE
JUISl IOCTPOCHUS CEYCHHUH Ky0a 1
napayenenumnena. CBoiicTBa
napajieNenunea u Ipu3Mbl

34

[NapannensHele ockocty. [Ipu3naku
NapaJlIeIbHOCTH JIBYX IUIOCKOCTEN

35

TeopeMa o mapasienbHOCTH U
C€ANHCTBCHHOCTH ITIJIOCKOCTH, npoxo,us{meﬁ
yepes TOUKY, HE MPUHAIICKAILYIO TAHHON
IUIOCKOCTH U CJI€/ICTBUSA U3 HEé

36

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: O
apajuIeIbHOCTH MIPSIMBIX NTEPECEUEHUs
IIPY IIEPECEYCHNUH ABYX TapaJIEIbHBIX
IJIOCKOCTEMN TpeThen

37

CBoiicTBa mapaiesbHBIX IJIOCKOCTEN: 00
OTpEe3Kax NapajulesIbHBIX MPSIMbIX,




3aKJIFOYEHHBIX MEXKAY NapajuleIbHbIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOii ¢
JBYMS TTApaJJICIbHBIMU TIOCKOCTSIMH

38

[ToBTopenue: Teopema Iudaropa Ha
IUIOCKOCTH

39

IloBTOpPEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOIO
napasuieNnenunesa

41

Beruncnenue IMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM NapaJuleeuIesie

42

[lepneHqUKyYIAPHOCTD NIPAMOM U
wiockocTH. [IpusHak
NEPIECHIUKYIIPHOCTU IPIMON U
IJI0OCKOCTH

43

[leprieHAMKYASAPHOCTD MPAMOI U
mrockocTH. [Ipu3nHak
NePHEHANKYISIPHOCTH TPSIMOU U
IJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUH U
€IMHCTBEHHOCTH NPSIMOM, TPOXOIALLEH
yepes TOUKY [POCTPaHCTBA U
MEPICHINKYJISIPHON K TIJIOCKOCTH

45

[InockoCTH U EpIIEHIUKYIISPHBIE UM
IPSIMBIE B MHOTOI'PaHHHUKAX

46

[InockocTH U epreHIUKYISAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepnenauKymsp U HaKJIOHHAs.




[TocTpoenue neprneHuKynsapa u3 TOUYKUA Ha
MIPSIMYIO

[leprieHauKynsp ¥ HAKIOHHAS.

48 IlocTpoeHne nepneHuKyIsapa u3 TOUYKH Ha
IPSIMYIO

49 Teopema o0 Tpéx nmepneHIuKyIsIpax
(mpsimast u oOpaTHast)

50 Teopema 0 TpEX NmepHEHAUKYIAPAX
(npsimast u oOpaTHast)

51 Yron Mexay CKpeIUBarOIUMUCS
MPSIMBIMU
[lonck nepneHANKYISAPHBIX MPSAMBIX C

52 IIOMOUIBIO MEPIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OpToronanbHOE IPOEKTUPOBAHUE
[ocTpoenue ceuenmii Kyda, IpU3MBI,

54 IPAaBWJIBHOM NUPaMU/IbI C IIOMOILBIO
OPTOTrOHAJILHOM MTPOEKIINHU
[TocTpoenue ceuenuii Kyda, IpU3MBI,

55 IPABWJIBHOM MUPaMHBI C IIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IJI0cKOoCcTH. [Imockoctn
CUMMETpPUN B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH NPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUN

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOQHI/II\/'I OT TOYKH OO0 IINIOCKOCTH




59

[IpaBunpHbBIE MHOTOTpaHHHUKH. Pacuér

paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH

60

CrniocoObl OyCTUTh MEPHIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH IO

napajuieIbHON PSMON

61

CnBur no HenapasuieaIbHON IPSIMOH,

M3MEHEHUE PACCTOSHUI

62

KoHnTtponbHas pabota "B3anmuoe
pacmoJIOKEHHUE NPSIMBIX U TUIOCKOCTEN B

MpOCTpaHCTBE"

63

[ToBTOpeHue: yron Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

[loBTOpEHUE: yroa Mexay
CKPEILIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie METOABI BIYUCICHUA

yrijia MCXAy NPsIMbIMHA B MHOT'OT'PaAaHHHUKAX

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

67

[lepnenaukynspHeie miaockoctu. CBoiicTBa
B3aMMHO NEPIECHIUKYIISIPHBIX TUIOCKOCTEN

68

[Ipru3Hak neprneHauKyIIpHOCTH
IUIOCKOCTEM; TeOpeMa O MPAMOU
IIepECeYEeHUs ABYX IUIOCKOCTEH

NEPIEHIUKYIJISPHBIX TPEThEH MIIIOCKOCTH

69

[IpsimoyronbpHbBIN Napaienenunesn; Kyo;




WU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiejaenunesa

70

Teopema o AuaroHan NPsIMOYToJbHOIO
napajuieJIenunea v ClecTBUE U3 Heé

71

CTepeOMeTpI/I‘ICCKI/Ie H IIPUKIIAOAHBIC
3aJa4u, CBA3aHHbBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MTPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEeHME: CKpenUBatonIrecs npsMble,
napasuiesibHble JI0OCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHHKaX

73

[lapa napasnieapHbIX TUIOCKOCTEN HA
CKpCIIMBAIOIHNXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCHIMBAOIIMUMHUCA MPSAMBIMHA B

IIPOCTBIX CUTYalUsAX

74

PaccTosiHre OT TOYKH 10 TUIOCKOCTH,
paccTOsIHUE OT MPSIMOMN JI0 MIIOCKOCTH

75

Beruncnenue pacCToSHUN MEXTY
CKPEIIMBAIOIIMMUCS IIPSMBIMU C

IIOMOIIBIO HGpHGHI[PIKy.]'IprHOfI IIJIOCKOCTH

76

TpéxrpaHHslil yroyi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JUJIS
TPEXTPAHHOTO yIJIa

77

DneMeHTHI ChEepPUUECKO reOMEeTPUH:
reoJIe3NYECKUE JINHUU Ha 3eMile

78

Konrtponsnas padota "Yrisl u
paccTosHus"

79

CucremaTtnzanys 3HaHul "MHOrorpaHHUK




U €r0 DJIEMEHTHI"

[Inpamupaa. Bunsl nupamun. [pasunsHas

80 1
nupaMuaa

81 [pusma. Ilpsimast 1 HaKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

82 [IpsimMont mapannenenunen, 1
pSIMOYTOJIbHBIN Napajuiesienune1, Kyo

83 Beimykisie MHOTOTpanHukd. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHukd. Teopema

84 DOitnepa. [IpaBuiibHbIE U TTOJYIPaBUIbHBIC 1
MHOTOTPaHHHUKH

85 KontponsHas pabota "MHOTrOrpaHHUKH" 1

36 [oHsiTHE BeKTOpa Ha IIIOCKOCTH U B 1
POCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BEeKTOpOB 1

89 [TpaBwio mapaienenuiea 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PaznoxxeHne BekTopa 1mo 6a3ucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OHON 1
IJIOCKOCTH

92 CkaJIipHOE TPOU3BEICHNE 1

03 Beruncnenune yriza Mexxay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHu 1

95 [pocreiimme 3a1a9u ¢ BEKTOpaMHu 1




96 [IpocTeiimue 3a1aum ¢ BEKTOpaMu 1
97 [pocreiimue 3a1auu ¢ BEKTOpaMHu 1
98 O06001eHne 1 cucTeMaTu3anus 3HAaHAN 1
99 O00011IeHHE U cCUCTEMATH3AIMS 3HAHUN 1
100 HToroasi KOHTpoJIbHAs paboTa 1
101 Uroroas kouTposbHas pabora 1
102 O0001eHNe 1 cHCTeMaTH3alus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

ITIPOTPAMME




11 KUIACC

KonunyectBo yacos i DJIeKTPOHHbBIE
ara
nudposbIe
Neni/m [ Tema ypoka Konrpoabusie | IlpakTuyeckue | M3y4eHH bp
Bcero o0pa3oBaTe/bHbIC
padoThI padoThI b
pecypcsbl

1 IToBTOpenue TeMsl "KoopanHaTel BEKTOpa 1

Ha TIOCKOCTH U B IPOCTPaHCTBE"
) IToBTOpenue temsl "CkanspHoe 1

IIPOU3BEIEHHE BEKTOPOB"
3 IToBTOpeHue TeMsl "Beuncinenue yria 1

MEXJ1y BEKTOpaMH B POCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHNE IPSIMOH, 1

MPOXOJIAIICH Yepe3 ABE TOUKH"
5 VYpaBHEHHE IIJI0CKOCTH, HOPMaJlb, 1

YpaBHEHUE IUIOCKOCTH B OTPE3Kax
5 VYpaBHEHNE IIII0CKOCTH, HOPMaJlb, 1

YpaBHEHHUE IUNIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousseaeHue 1
8 JIuneliHbIC HEPABEHCTBA, TMHEHHOE 1

IIPOrpaMMHUpPOBAHKE
9 JIuneliHbIC HEPABEHCTBA, TMHEHHOE 1

IIPOrpaMMHUpPOBAHKE
10 AHanUTUYECKHE METO/IbI pacuéTa yria 1

MEX1y IPSIMBIMH B MHOTOI'PaHHUKAX
11 AHanUTUYECKHE METO/IbI pacuéTa yria 1

MCXKAY IMJIOCKOCTSAMU B MHOT'OI'pPaHHHKaX




dopMyiia pacCTOSIHUS OT TOYKH J10

12 IJIOCKOCTH B KOOPJIMHATAaX

13 Haxoxnenue paccTosiHUI OT TOUKH /10
TUIOCKOCTH B Ky0e

14 Haxoxenue paccTosHUI OT TOUKH 10
IJIOCKOCTH B MPABWIBHOW MTUpaMUIE

15 KoHTtponbHas paboTa "AHamuTu4ecKkas
reoMerpust”

16 CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKU

17 CeueHust MHOTOTPAHHUKOB: METOJT CJIE/IOB
CeueHMst MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IUIOCKOCTH, NIEPECEUEHUS IPSIMbIX U
IJIOCKOCTEN

19 [TapannenpHble NPsIMbIE U TNIOCKOCTHU:
napaJuiesIbHble CeYeHUs

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacu€T OTHOUIECHUIA
[TapannenpHble TPsIMbIE U TNIOCKOCTHU:

21 YTJIbI MEXKTY CKPEIUBAIOLIUMUCS
IPSIMBIMU
[lepnenaAnKyISIpHBIE TIPSIMBIC U

99 IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEePHEHAUKYJISAPHBIX IJIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenauKyIsipHBIE TIPSIMBIC U

23 IUIOCKOCTH: TEOPEMA O TPEX

NEePIEHIUKYIIApax




24

[lepnenaAMKYyISIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYMCIICHUS JUIVH B

MHOI'OrpaHHUKax

25

[ToBTOpEHME: MITOIIA N
MHOTOYTOJIFHUKOB, ()OPMYJIBI JIJIs
10 aeH, COOOpakeHHs TIOJOOMS

26

IloBTOpEHue: mIomanu
MHOT'OYTOJIEHUKOB, ()OPMYJIBI IS
10 e, COOOpaKeHHsI TTO00MsI

27

IloBTOpenue: mIomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIBI IS
TUIOMIAIeH, COOOpaKESHHS TOT00MS

28

[Inomanu ceyeHnii MHOTOrPaHHUKOB:
IJIOIA 1M TOBEPXHOCTEM, pa3pe3aHus Ha
JaCcTH, COOOPaKEHUSI TOJO0HS

29

[Inomaau ceyeHnii MHOrOrpaHHUKOB:
IJIOIA M TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI MOJ00US

30

Konrponsnas padora "[loBropenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOIOTpaHHUKOB"

31

O0BEM Tema. OOBEM IPAMOYTOILHOTO

napaJuiCJcnuIicia

32

3amaun 00 yABOEHHHM Ky0a, O KBaapaType
Ky0a; O TPUCEKIINH yIJIa

33

CrepeoMeTpUUECKHE 3aJa4H, CBA3aHHBIE C
00BEMOM MPSAMOYTOJIBHOT'O
napasJiesienune1a




HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00BEMA MTPSIMOYTOJIEHOTO
napajienenuneaa

35 O06bEM MPSAMOI TPU3MBI

36 CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB TIPSMOI TIPU3MBI

37 [IpuknagHeie 3aa4n, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI
Brrunciaenue 00bEMOB TEJ C TOMOIIBIO

38 omnpenenaéHHoro uHTerpaiga. O6béM
HAKJIOHHOM MPU3MBI
Brruncienne 006EMOB TEJI ¢ TTOMOIIBIO

39 onpenenéHHoro uaterpana. OopEm
MUPaMU/IbI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00bEMOB MUPaMHUJT C OOIITUM yTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00bEMOB MUpPaMHJT ¢ OOIIIUM YTIIOM

42 CrepeoMeTpuiecKue 3a/1auu, CBA3aHHBIE C
00bEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpuiecKue 3a/1auu, CB3aHHBIE C
00bEMaMu TUPAMUJIBI
[Mpuknanseie 3apauu o Teme "OOBEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuxnanseie 3agauu o Teme "OO0bEMBI

Ten", CBA3aHHBIC C 00BEMOM TUPAMUIBI




[Tpumenenne o0bEMOB. Boruncienue

46 pPacCcTOSIHUSA A0 TIOCKOCTH

47 KontponbHas pa6ota "O0bEM
MHOTOIpaHHUKa"
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUITHHIPUICCKON
MOBEPXHOCTHU

49 Hunuuaap. [psiMoii KpyroBoW HMIIHHAP.
[Tnomane NOBEpXHOCTH IUIUHIPA

50 Konunueckas moBepxHOCTh, 00pazyroline
KoHU4eckol moBepxHoctu. Konyc

51 CeueHne KOHyca MJIOCKOCTBIO,
napaIeIbHOM MI0CKOCTH OCHOBAHUS

59 VYceuénnslit konyc. M3o00paxkenue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomraae 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOM TOBEPXHOCTH KOHYCA
CrepeomeTpuuecKue 3a1a4u Ha

55 JIOKA3aTeJIbCTBO M BEIYUCIICHHUE,
IIOCTPOCHHUEM CEYEHMUH IMIMH]pA, KOHYyCca
CrepeomeTpHuuecKue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
IIOCTPOCHHUEM CEYEHMUH MIMHpA, KOHYyCca

57 [IpuxnaaHelie 3a1a4u, CBSI3aHHBIE C

HUIMHIPOM




HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C

58
WTAHIPOM

59 Cdepa u map
[Tepeceuenue cdeps! u mapa c

60 iockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bu 1 n300pakenue mapa
[Tepeceuenue cdeps! u mapa c

61 iockocThio. Kacanue mapa u cepbr
IUTOCKOCTBIO. Bun 1 n300pakenue mapa

62 VYpaBuenue chepsl. [Inomans chepst u eé
yacTen

63 CummeTpusi cdepsl U mapa
CrepeoMeTprieCcKre 3a/1a4u Ha

64 JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBSI3aHHBIC CO CEepOii U Mapom,
MIOCTPOCHHEM UX CEUEHUH IIOCKOCTHIO
CrepeoMeTpHUECKUE 3a/1a4H Ha

65 JI0Ka3aTeIbCTBO M BHIYUCIICHHE,
CBSI3aHHBIE CO CEepOii U Mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

66 [MpuknanHbie 3aa9u, CBSI3aHHBIC CO
cepoii u mapom
[ToBTOpEHME: OKPYKHOCTh Ha IIIOCKOCTH,

67 BBIYHMCIICHHSI B OKPY)KHOCTH, CTaH/IapTHBIC
ox00ust

68 PaznuuHble KOMOMHAIIMY TEJ BPAIICHUS
MHOTOTPaHHHKOB

69

3anaun no Teme "Tena ¥ MOBEPXHOCTH




BpanieHus"

70

3agauu o Teme "Tena U MOBEPXHOCTH
BpanieHus"

71

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O0bvém nunuaapa. Teopema 00 00BEME
NpAMOro NUJINHApa

73

Brrunciienne 00bEMOB TEJI ¢ TTOMOIIBIO
omnpenenéHHoro uaTerpaisa. OoséEm
KOHYcCa

74

ITnomaau GOKOBOM U MOJMHOMI
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUyeCKUe 3a]Ja4i, CB3aHHBIE C
BBIUKCJICHHEM 00bEMOB IIWIIUHIPA,
KOHYCa

76

[Tpuxnanueie 3ana4n o teme "OOBEMBI U
TJIOIA I TOBEPXHOCTEHN Ten"

77

O0BEM 1mIapa U MIapoBOro CEKTOpa.
Teopema 06 06béme mapa. [Inomans
coepbl. CTepeoMeTpUUeCKUe 3a/1a4H,
CBSI3aHHBIC C BHIYHUCIICHUEM 00BEMOB
rapa, IapoBOTO CErMEHTa M IIapOBOTO
CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
iomaabio cepbl. COOTHOMICHUS MEXKTY
TUIOMIA/IIMH TTOBEPXHOCTEN U 00bEMaMHU

MOAOOHBIX TEI




79

[TomoGHBIE TENa B IPOCTPAHCTBE.
N3menenue o0béMa npu mogoouu.
CrepeoMeTpHyecKHe 3aa4u, CBSI3aHHBIE C
BBIUMCJICHHEM 00BbEMOB Tell U IO
MMOBEPXHOCTEU

80

KonTponbhas pabota "[lnomanu

MOBEPXHOCTH M 00BEMBI KPYTIIBIX TEN"

81

JBmxenus npoctpancTBa. OToOpaKeHusl.
JIBmxeHus u paBeHcTBO puryp. OOume

CBOMCTBA JIBM)KEHUN

82

Buabl 1Br>KeHUN: apaJuIeIbHbINA
IIEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3epKaJibHasi CHMMETPHUSI, TOBOPOT BOKPYT
IPSAMOM

83

[IpeobpaszoBanus nmonobwus. [psimas u
cdepa Ditnepa

84

FeOMCTpI/I‘ICCKI/Ie 3ala4i Ha IIPUMCHCHUC
JBHXXCHUA

85

Konrponbnas padora "Bekrops! B
pocTpaHcTae”

86

Ob6o6matomiee noproperue 11 mousTuii u
MeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3alUsl 3HAHUH:
"[TapanneabHOCTh NPAMBIX U MJIOCKOCTEH
B MpOoCTpaHcTBE"

87

O6o6maromniee moBropeHue 11 moHATHI 1
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMATH3allMs 3HAHMIA:




"BexTopsl B mpocTpaHcTBE"

88

O6o6maromiee nmosropeHue 11 nmousTHii 1
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMATH3aIlNs 3HAHMIA:

"BekTops! B mpocTpaHcTBe"

89

O6o6maromniee moBTopeHue 11 moHsTHI 1
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMATH3aIINs 3HAHMIA:

"O6beM MHOTOrpaHHUKA"

90

O6o6maromiee nosropeHue 11 nonstuii u
METOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3alUsl 3HAHU:
"O0beM MHOTOrpaHHuKa"

91

Ob6o6mmatomiee noproperue 11 nousruit u
METOJIOB Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMATH3aIlNs 3HAHMIA:
"ITnomaay MOBEPXHOCTH U O0BEMBI
Kpyrabix Ten"

92

O6o6maromiee nosropeHue 11 nonsTuii u
MeTOoJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMATH3alI1s 3HAHMIA:
"Tlnomaau moBepXHOCTU U 0OBEMBI
KpYIJIbIX Ten"

93

Htorosast KoHTpoJIbHAs paboTa

94

Wrorosasi koHTpobHAs paboTa

95

[ToBTOpenue, 0600IEeHNE 1
CHCTEMAaTH3aLNA 3HAHUN

96

I/ICTOPI/I}I Pa3sBUTHA CTCPCOMETPUHN KAK




HAYKHU U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX NHXKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
97 HAyKU U €€ pPOJlb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TCXHOJIOT nit

Hcropus pa3sBuUTUSA CTEPEOMETPUU KaK
98 HAyKU U €€ pojib B PA3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TCXHOJIOT 15078

Hcropus pa3BUTUS CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U

99

KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTropus pa3BuUTHS CTEPEOMETPHUH KaK
100 HayKU U €€ POJIb B pPa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3sBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U

101

KOMITIBIOTCPHBIX TCXHOJIOT 5074

HcTopus pa3BUTHsI CTEPEOMETPHUH KaK

102 HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O

102




[TPOTPAMME







YYEBHO-METOAUMYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Maremaruka: anreOpa 1 Hayaja MaTeMaTHIECKOT0 aHaIn3a, TeOMETPHSI.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byryzos B.®., Kagomues C.b. u ap.,

AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»

METOJNYECKHUE MATEPHAJIBI J1JIS1 YYUTEJISL
Maremaruka. ['eomerpusi. Meronuueckue pekomenaanuu. 10-11 knaccsl
K MPEIMETHOM JIMHUM Y4€OHUKOB 10 T€OMETPUHU

JI. C. AranacsiHa, B. @. byry3osa, C. b. Kagomuesa u nip.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

PDIIL, 110K
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