AHHOTanus K padoueii mporpamme (1D 2022642)
yueOHoro npeamera «I'eomerpusi. Yriy0JeHHbIH YPOBEHb)

s odyuyarommuxesa 10-11 kiaccon

['eomeTpus siBasiercs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHUSI JUCIIUILINH
€CTECTBEHHO-HAYYHOM HAMPABIEHHOCTH U MPEIMETOB T'YMaHUTAPHOTO ITHKJIA.

[lens ocBoeHUst mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryoJI€HHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM o0Oydaromuxcsi Mnpu
W3YYCHUU TE€OMETPHUH, KaK COCTABIIAIONICH MpeaMeTHON obnacTu «MareMaTtuka u
uHbpopMaTuKa»  uyepe3  oOecleuyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHUA U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JIEHCTBHUIA,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
00pa30BaHMsl, CBI3aHHOTO C UCTIOIH30BAaHUEM MATEMAaTHKH.

[IppopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIONIMMH U YCUJIUBAIOIIUMHU Kypc 0a30BOT0 yPOBHSI, SIBISIFOTCSI:

pacuIMpeHue MpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BXHEHIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONINX OIUCHIBATh W HM3ydaTh
pa3HbI€ SIBICHUS OKPYKAIOLIEr0 MUpPA, 3HAHUE MOHATUITHOIO ammapara 1o pas3aeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHS ~ BJIAaJeTh  OCHOBHBIMH  TOHSTHUSIMA O
MIPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATh, YMEHHs TOKa3bIBaTh TEOPEMBI M HaXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMHpoBaHE YMEHHS PACliO3HABaTh HA YEPTEkKaxX, MOJACISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHHMKH M TeJla BpaIIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIETIH;

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHoe
U3yYeHHE TEOMETPUN KaK COCTaBJISIONICH yueOHOro peaMera «MareMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOHKCHHIO H3yYeHUsS MaTeMaTHKH C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3yUEHUS TUCITUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YUYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUM MPU PELICHHUH F€OMETPUUYECKHUX
3aJla4y, YMEHHE BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
bu3nueckux 3aaau.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM OOydYaromuxcs Ipu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMM  MOHSTHUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE WX NPUMEHSATh, YMEHHS JIOKa3blBaTh TEOPEMbI U HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaThH TE€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpoBaHME MOHUMAHUS POJM AKCMOMATUKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJEPIKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4Jaromuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACIO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp’KAaTEIbHBIMU JIMHUAMH y4eOHOTro Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. JTO TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUU KaK COCTaBJIIONIeH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



[Ipu peamusaruu mporpamMmbl  ydeOHOTO Kypca «l'eomeTpusy mODKEH

MCIIOJb30BaThCA BOCHUTATEIbHBIN MOTEHIIMAI KaXkaoro ypoka. [lenaror moxer:

~ YCTaHaBJIMBATh JIOBEPUTEIIbHBIC OTHOUICHUS MEXKAY YUUTEIEM M YUYCHHKAMH,
CIIOCOOCTBYIOITHE TIO3UTUBHOMY BOCIPHUATHIO YYAIIUMHUCS TPEOOBaHWN u
MpPOCKO YUUTENsl, aKTUBU3AIIUH UX [TO3HABATEILHON JIEATEIbHOCTH;

- moOyXJaTh IMKOJLHUKOB COOJIIOMAaTh HA YypOKE OOIIEMPUHSATHIE HOPMBI
MOBECHUS, TPaBUiia OOIICHHUS CO CTAPIIUMHU (YUIUTEISIMH) W CBEPCTHUKAMH
(LLIKOJIbHUKAMMU );

~ TpUBJIEKAaTh BHUMAHHE IIKOJHLHUKOB K IIEHHOCTHOMY AaCIEKTy HM3y4yaeMbIX Ha
yYpOKe SIBJICHUH, OpPraHU30BbIBATH pabOTy JeTei ¢ COUUaIbHO 3HAYMMOM
uHdopmaluet — 00Cy)1aTh, BRICKAa3bIBATh MHEHHE;

~  WCIOJIb30BaTh  BOCHUTATENbHBIE BO3MOXXHOCTU  COJAEp)KaHUA  Y4EOHOro
npeaMeTa uepe3  JEMOHCTPAlMI0  JETSIM  MPUMEPOB  OTBETCTBEHHOTO,
IPaXKJaHCKOTO MOBEJACHUS, POSBICHUS YEIOBEKOIIOOUS U I0OpOCEPI€UHOCTH;

~ TIPUMEHATh HA YpPOKE HHTEPaKTUBHBIE (OpMBI PaOOTHI: HUHTEIJIEKTYaJbHbBIC
UTPBI, TUJAKTUYECKUN TeaTp, JUCKYCCUH, padOThI B Tapax u Jip.;

~  OpraHM30BbIBATH MIE)CTBO MOTUBUPOBAHHBIX U IPYJIUPOBAHHBIX yUalIUXCS HAJI
WX HEYCIEBAIOIIUMHU OJHOKIACCHUKAMU;

~ UJHUIMUPOBATL U  MOJJEPKUBATH  HCCIEAOBATEILCKYIO0  JEATEIbHOCTD
IIKOJILHUKOB.



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecss npsmeie. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenimue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TEOpeMa O IpsMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIpaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHayu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIomanab chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolierl cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHUPYIOIIHE  MPOTHBOpeuYne,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIEcca, a TaKXKe BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IUTYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PEeLIeHUs] MaTeMaTH4ecKu  CPOpMYTUPOBAHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUN OT TOYKM 10 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€pPKAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepEe3 BEPILINHY ), CEYEHHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsTHS CTEpEeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapannenLme prIMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaONTUeCs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU LIBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I




15

Mertoa cneqoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHmit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUU U CTEPEOMETPUU




23

KonTpomnbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IpOeKINUn

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAINPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[ToHsTHSA: MapaIeabHOCTh MPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napauienbHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
JUISL TIOCTPOCHUS CCUCHHI Ky0a U
napauienenumnena. CBoncTa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX ITapalICIbHbBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MKy NTapaJlJICIbHBIMU
IIJIOCKOCTSIMU; O TIIEPECEUYEHUN IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Beruncnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocTH U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOYKH HA

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast u oOpaTHasi)

50 Teopema o Tpéx nepneHAUKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO Mm1ockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OIYCTHTD NEPIICHANKYIISPHI:




CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposnbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay MnpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MEPIICHAUKYIIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa 0 MPSAMOU
MEepECEUCHMS IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA IIPAMBIX, PACCTOSHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUM "MHOrOrpaHHUK
U €T0 DJIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuia




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[IpaBuiibHas mpusma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 [TonsTHe BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1

98 O06o001ieHne U cucTeMaTu3alus 3HaHUK 1




99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
100 Hrorosast koHTpobHAs paboTa 1
101 HroroBast kKoHTpoOJIbHAsI paboTa 1
102 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEXy BEKTOpaMH B IIpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MpOTrpaMMHUPOBAHUE
JInHEeNHbIE HEPABEHCTBA, JIMHENHOE
9 ’ 1
MpOrpaMMHUPOBaHUE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEXy INIOCKOCTSIMA B MHOTOTPaHHUKAX
12 ®opMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue paccTostHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 IIJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrPaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amaun 00 yaABOCHUH Ky0a, O KBaApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI
37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuyecKue 3a1auu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodAHuA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
TIJTOINAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6wEma mpu moqo0uu.
CrepeoMeTpHUECKUE 3a]]a4H, CBA3AHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA ABMKEHUI

Bupl niBuxkeHnil: napamiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas KOHTpoNIbHAs paboTa

WtoroBas koHTpoJsibHAs paboTa

95

96

IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: anredpa v Hayaia MaTeMaTHYeCKOro aHallu3a, FTeOMETPHS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
MaremMatuka: anredpa v Hayajia MaTeMaTHUYEeCKOTO aHallu3a, TeOMETPHUSI.
I'eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kagomues C.b. u

Apyruc, AKIII/IOHepHOG O6HIGCTBO «I/ISIIaTGJIBCTBO «HpOCBeIHGHI/Ie»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

bubarorexa LIOK: https://m.edsoo.ru/

http:/ school-collection.edu.ru- xomnekius oOpa3oBaTEIbHBIX PECYPCOB
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