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HOACHUTEJIBHASA 3AIINCKA

I'eomeTrpust siBhsieTcs OAHMM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
o01rero oopa3zoBaHus, TaKk Kak 00€CIIeYMBaAE€T BO3MOXKHOCTh U3YUCHHS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHUTApHOrO IUKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (QOpMHpyeMOe  TMpH  H3yYCHUU
00y4YaroIMMUCS TOHATHUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTeIIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUI MPU PELICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEILICHUU 3aJiad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriay0néHHOM
YPOBHE — pa3BUTHE WHIMUBHUIYAJIbHBIX CIOCOOHOCTEH O0OydYarouuxcsi Mpu
U3Y4YEHUU T'€OMETPHUHU, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  yepe3  Oo0ecleueHHe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oojiee THyOOKMX T'€OMETPUYECKUX 3HAHUW U JEHCTBUH,
crenuUIHBIX TEOMETPUH, U HEOOXOMUMBIX JIJISl YCIIEUTHOTO MPOodeCCHOHATHHOTO
o0pa3zoBaHus, CB3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBIMU 3aJa4yaMyd Kypca TeOMETPUU Ha YIIyOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

pacliMpeHue MnpeaCcTaBieHus: O FTEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhl U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOITUM MUPOM;

dbopMUpoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIOMIMX OMUCHIBATH M HM3Yy4aTh
pa3HbI€ SBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpUH;

dbopMupoBaHue  yMEHHMS ~ BIIAJIETh OCHOBHBIMU NOHATHUAMU 0
NPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMysl U yMEHHE MX MNPUMEHSTHb, YMEHHs JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHuUs 3a/1aY;

dbopMUpOBaHUE YMEHHs PACIIO3HABATh HA YEPTEkKaX, MOJCIAX U B pealbHOM
MHpPE MHOTOIPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUECKHUE
MOJIEIIH;

dbopMupoBaHrE MOHMMAHUS BO3MOXXHOCTH AKCHOMATHYECKOI'O IMOCTPOCHUS
MaTEMaTUYECKUX TeOopuid, (popMuUpoBaHHE TMOHMMAHUS POJIU AKCHOMATHKHU MPHU
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHUE yMEHHUS BIAACTh METOJAMHU JOKA3aTE€IhCTB M aJTOPUTMOB
pelieHus, yMeHUs MX TPUMEHATh, MPOBOAWUTH JOKa3aTeIbHbIC PACCYXICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 33724 C IPAKTUYECKUM COAECPKAHUEM,



dopmMupoBaHne TPEACTaBICHUA O HEOOXOAMMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHMHY MaTEeMAaTHYECKUX YTBEPKICHUN U POJIM aKCMOMATUKHU B MPOBEICHUN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3YYCHHUIO T€OMETPUH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS pPACIO3HABATh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHMS pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNN TOTYyYEeHHBIX PE3YyIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMHA JTHHUSIMH y4eOHOTO Kypca «l'eomerpusi» B
10-12 «xmaccax sBusroTcsa: «lIpsMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAWHATHI B
IPOCTPAHCTBEY, «/IBM>KEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeOoBaHHE «yMETh ONEPUPOBATH
HOHSTUSIMUY», PEIEBAaHTHBIMM T'€OMETPUU HA YIIIYOJIEHHOM ypOBHE OOYYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJEp>KaTEeIbHBIM JTUHUSAM y4eOHOro Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U TI0 TojaMm obydenus. Copepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, pacHpeeiEHHBIM IO TojaM OOYyYeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLMITHUAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamanuch HEOAHOKPATHO. OTO  TO3BOJSET OPraHW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSAMH M HABBIKAMU IOCJIEI0BATEIbHO U TOCTYIATENbHO, C
coOJIIOIeHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaIOIUXCsl, PACIIUPSIS U YIIyOuIss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[lepexon K U3y4eHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ycnoBus ans  AuddepeHunanud  oOy4eHHs, MOCTPOCHHUSA
UHAUBUAYAJIbHBIX 00pa30oBaTENbHBIX MpOrpamMMm, OOECHEeYUTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

HOJrOTOBUTH OOYYArOMIMXCS K MPOAODKEHHUIO M3yYeHUs MaTeMaTHKH C
yaéTtoM BbIOOpa Oymymied mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 mpodeccuoHatbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBoautcs 136 vacoB: B 10 kimacce — 68 yaca (2 vyaca B Henenio), B 11 kmacce — 34
yaca (1 gac B Hegento), B 12 kmacce — 34 yaca (1 yac B Hefemno)



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapauIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, NMAPAIIIENBHOCTD TPEX MPAMBIX, TAPATUICIIBHOCTD MIPSAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MNapajljIeIbHOrO MNpoeKTHpoBaHus. M300paxeHue
¢Guryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMHA B IIPOCTpaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuleIbHbIe
IJIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpbl HA IUIOCKOCTU: TETpa’Jlp, NapasuleienuIe],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: NMEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUICIBHBIE W MEPIECHIUKYISIPHBIE K IIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
NIEPIECHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  MPOeKUUs  (GUryppl  Ha  IUIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
mIockocter. Teopema 0 TpEX NepEeHIUKYIApAX.

Yrael B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'DAHHBIN
yIOJI, JIMHENHBIA yrojl IBYTPAHHOrO yria. TpEXrpaHHbIl U MHOIOI'DAHHBIE YIJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yryia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHOrorpaHHuKH

Bunsl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, IpsiMasi 1 HaAKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MApaJUICIAENUIIE] W €r0  CBOMCTBA.
Kparvaiimme myrm Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrombHas mUpamuaa,
npaBuibHas U yced€HHas nupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamuzbl. lIpaBUiIbHBIE MHOTOTpaHHUKH: IpPaBWJIbHAS INpU3Ma U



NpaBUJbHAS TMPAaMHUA, NPABWIbHAS TPEYTrOJbHAs NUpaMHUIa W NPaBUJIbHBIN
TeTpadsip, Ky0. IlpencraBieHue o nOpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOIEKa’Ap U UKOCABP.

Bbruncienue 35€MEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHajid, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOMW MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOM HUpPaMU[BL,
T€OpEMa O IUIOAIH YCEUEHHOM MUPAMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJNEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOIOrpaHHUKOB. CUMMETpUs B MPABWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajuielielune1a, CUMMETPUSl MPABWIbHBIX MPU3M, CHMMETPUS MPaBUIbHOU
MUpaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPhL. PaBEeHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBa CIOKEHHS BEKTOpOB. CBONCTBAa YMHOKEHUSI BEKTOpPA Ha YHCIIO.
IlonaTHEe KOMILTaHApHBIE BEKTOPHI. lIpu3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pas3IoKEHHMHM BEKTOpA N0 TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsimoyrosnbHass cucrema  KOOpAMHAT B
npoctpadcTBe. KoopanHaTtel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexX1y Bekropamu. CKalspHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonsTua: UIWIMHApPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpalieHHs:
WIMHIP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHus] Ha IUIOCKOCTU. Pa3BépTka nunmHapa u koHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMeE
OpsAMOYTOJIBHOTO Mapajuienenunena v cieactsuss u3 He€. OObEM mnpsMol U
HAKJIOHHOM MpU3MBbI, WIKHAPA, MUpaMHUIbl U KOHyca. OO0BEM HIapa U 1apOBOIoO
CerMeHTa.

KomOunanmu Tenm BpamieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
IWINHAP, OINHWCaHHas okoino IunHApa. llepecedenune cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHUKa,



OMKMCAHHOIO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOIOIPAHHUK WM TEJNO
BpalleHUs.
12 KJIACC

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIomaab chepsl u e€ dacTe.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH MMOBEPXHOCTEN
nonoousix Quryp. IlpeobpazoBanue mojoOus, romorerus. PemieHue 3amauy Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOrOrpaHHUKOB U TEJl BPAIICHUs: CEUEHUs [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHMIO U MIPOXOJISAIIME Yepe3 BEPIIUHY), CEUCHHS 11apa, METOJIbI IIOCTPOCHHUS
CEUEHUI: METOJ CIJIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpEeHOca
CEKYIIIEHN TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuu HaJx BekTopamu. BekTopHoe
yMHOXEHUE BEKTOpoB. (CBoiicTBa BEKTOPHOro yMHOXeHUs. IIpsiMmoyronbHas
CHUCTEeMa KOOpAWHAT B mpocTpancTBe. KoopauHatel BekTopa. Paznoxkenue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUH TeOMETPUUYECKUX
3ajad.

JABUKEeHHsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOurue cBoicTBa JBWKEHWH. Buasl JIBWXKEHUN: TapauiebHBIM TEepeHocC,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeobpazoBanus mogodus. [Ipsmas u cepa Diinepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUM,
IpoLEeayp TPaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
MPOIIOMY W HACTOAIIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHUW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEAECHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JICSITEIBbHOCTBIO YYEHOIO, OCO3HAHHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMYUBOrO OYIYIIErO;

4) 3cTeTH4ecKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN, BOCIIPUUMIUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYeCKHEe 3HAHUS B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUU U
OTIIbIXa, peryispHas (u3ndeckass akTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHIATUSAX CIIOPTHUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW H e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccur U peaqru3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMoOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMAaTHYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYECKOE BOCTIUTAHHUE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, 0OCO3HAHUE TJI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM JUIsl pelieHus 3ajgady B 00JacTu
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJIEICTBUM ISl OKPYKarOUIed Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTU4YECKOW KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI) M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHIMH, (PopMyIUpoBaTh
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIpUHUMATh,  (OpMyIupoBaTh U  NPeoOpa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCMOJIL30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BHICTPAUBATh APTyMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HaumOoJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBare/ibCKue 1efiCTBUS:



UCIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JIaHHOE, (hOpMHUpOBaTh TUIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3ULIMIO, MHEHHE;

IPOBOJUTH CaMOCTOATENBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOTro 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITEILHO (HOpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJABI MO PE3yjibTaTam
OPOBENEHHOIO  HAONIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTb
HOJYYEHHBIX PE3y/bTAaTOB, BBIBOJAOB U 0000IEHUI;

IPOrHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOLIECCa, a TAKKE BBIIBUIATH
IPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBIBJISITh JeUIUTH UHPOpPMAIUK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIIPOC U JJIs pELICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHUKOB PA3NUYHBIX THUIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(OOPMAIMIO PaA3JIMYHBIX BUIOB M
(dopM npeacTaBieHus;

CTPYKTYypUpPOBaTh HMH(GOPMALIMIO, MPEACTABIATh €€ B PA3NUYHBIX (PopMmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOopMaIu o CaMOCTOSITETIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMUA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOK TOUKY 3pPEHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOJY PEIICHUs 3aJayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJie OOCYXKJIEHMs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOIl TEMBbl,
npoOJeMbl, pelaeMo 3a7adyd, BBICKA3bIBaTh UJEH, HAIlEJICHHBIE Ha TOUCK
pelIeHns, COIOCTaBJISITh CBOM CYXICHUS C CYXICHUAMH APYTUX YYaCTHHKOB
uanora, oOHapy>KMBaTh PAa3IMYUe M CXOJCTBO MO3UIMH, B KOPPEKTHOH (opme
dbopMyIHUpPOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS;

NPEACTABIATh PE3YNIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEA0BaHNUA,
IIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (oOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryjisiTuBHbIE YHUBEPCAJbHbIE yUeOHbIE 1eiicCTBUSA
Camoopranusanus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHUS 3a/1a4d, BBIOMpPATh COCOO pElIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, SMOLIUOHATbHBIN HHTEJVIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Hpolecca W pe3yibTara pelieHHs
MaTEeMaTUYECKOM 3aJ1auu;

OpPEeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHHKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaNJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHUS WM HEIOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M HHJIWBHIYaJIbHOU
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, MPUHUMATh 1Eelb COBMECTHOMU
JeSITENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPabOThI, pacrpenemsiTh
BUABl paboT, [0roBapuBaThCsA, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
00001aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYxJeHUs, 0OMEH MHEHH,
«MO3TOBbIE€ IITYPMBI» M HWHBIE), BBIMOJHATH CBOIO 4YacTh pabOTBl U
KOOpJMHUPOBATh CBOM JACHCTBUS C JPYrMMH YJI€HAMU KOMaH/bl, OLIEHUBATh
KayeCTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, C(POPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBaTh OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUU TIPU
pEIIECHUH 3a/1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX MPU PELICHUU
reOMETPUYECKHUX 33/1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMA B TPOCTPAHCTBE, MEXIY MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMA C MHOTOT'PAaHHUKAMU;



e CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TpU3Ma,
nupamMuia, NpsSIMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIacCU(PUIIMPOBATb  MHOTOIPAHHUKHW,  BbIOMpas  OCHOBaHMS IS
KJIaCCU(UKAIUH;

e CBOOOJZHO ONEpUPOBATH TOHSATUSIMHU, CBA3aHHBIMH C  CEYCHHEM
MHOT'OI'PaHHUKOB TJIOCKOCTHIO;

e BBITIOJIHATH napajienbHoe, LIEHTpaJIbHOE U OpPTOrOHAJIBHOE
NPOEKTUPOBaHKUE (UTYp Ha IMJIOCKOCTh, BBIMOJIHATH U300paxkeHUs Guryp
Ha TUTOCKOCTH;

e CTPOUTH CEUECHHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIaMU, BBINOIHITH
(BBIHOCHBIE) TIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBUKCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
nupamMuia), FeOMETPUUYECKUX Tell ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHITHUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durype:;

e CBOOOJIHO ONEPUPOBATH TOHSATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MIPOCTPAHCTBE;

e BBITNOJHATH JICHCTBUS HAaJl BEKTOPaMH,

e pemaTh 3aJadyd Ha JOKAa3aTeNIbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HAXOXJEHUE TC€OMETPUUYECKUX BEIUYHMH, MPUMEHSSI WU3BECTHBIE METO/IbI
IpU pEeUICHUH MaTEMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIO’KHOCTH,

e TMPHUMEHATH NPOCTEHIINE TMPOTpaMMHBIE CpPEACTBA W  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKaTh, MpPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATH HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, TpeACTaBICHHYIO Ha
YepTekax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATH U
aHAM3UPOBATh pPEAIbHbIC CUTYaIlUd, MPUMEHSITh U3YUYEHHBIE MOHSITHS B
mporecce IMOMCKa PEHIeHHWs MaTeMaTH4ecKH  chopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pealbHBIE CUTYyallMM Ha S3bIKE T€OMETPHH,
UCCIIEZIOBATh MOCTPOECHHBIE MOJIETU C UCIOJIb30BAHUEM I€OMETPHUUECKHUX
NOHATUN M TEOpeM, ammapaTta ajareOpbl, pemaTh MPaKTUYeCKUe 3aJadH,
CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEITNYHH;

e UMETh MPEJCTaBJICHUS 00 OCHOBHBIX JTamax pPa3BUTUS T'€OMETPUHU Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K koniy 11 kinacca oOyyaromuiics HayquTCst:



CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C IWJIMHIPUYECCKOM,
KOHUYECKOH W c(hepruyecKkoll TMOBEPXHOCTSAMH, OOBSCHITH CIOCOOBI
MOJTY4YEeHHUS;

OIIEpUPOBATH MOHSATHUSMH, CBI3aHHBIMH C TEJIIAMH BpAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OOBSICHATDH CIIOCOOBI TOTYUYECHUS TEJ BPAIlICHHUS;

KJIACCU(PHUIIMPOBATH B3aUMHOE PACTIOI0XKEHUE C(Pephl U TIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHHKOB W TEJ BpaIlcHUS,
O00BEMBI U IUIOIIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpallleHMS,
T€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEPUPOBATH MOHATHUAMH, CBI3AHHBIMA C KOMOWHAITUSIMH TEIT
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B chepy u
OIMMCAaHHBIA OKOJIO cephl, cepa, BIUCaHHAsT B MHOT'OTPAaHHUK WUJIU TEJO
BpAIICHUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TUIOMA MU TIOBEPXHOCTEN M 00bEMaMu
IMOJTOOHBIX TEI;

n300pakaTb u3ydaeMble (UTYpHI, BBHITIOJHATh (BBIHOCHBIC) TUIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTyp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPeoOpa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX;

CBOOOJIHO OTIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMHU;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelIaTh reOMETPUYECKHUE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXIY MPSIMBIMHU
U IJIOCKOCTSIMH, BBIYHCICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOT'O METO/Ia MPH PEIICHHH,
CBOOOZTHO OMEpUPOBATh TIOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCGHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

K konny 12 kiaacca oOyvaromuiicss HAy9UTCS:

BBINIOJIHATh M300paKEHUS] MHOTOTPAaHHMKOB W Tel BpalleHUs MpH
MapajuleJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHUMMETPHUHM, 3E€PKAJIbHOU
CUMMETPUH, NPU MOBOPOTE BOKPYT MPAMOI, MPeoOpa3zoBaHus M0100us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUSA UUIUHAPA
(mapasuienbHO U MEePIEHIUKYIISIPHO OCH), CEYeHHs KOoHyca (mapaijieibHbIe
OCHOBAHUIO U MPOXOJSIINE YePE3 BEPIINHY), CEUCHUS 1Iapa;



UCIIOJIB30BaTh METOABI IIOCTPOCHUSI CEYEHUH: METOJ CIEHOB, METO.X
BHYTPEHHET0 IPOEKTUPOBAHHUSL, METOJI IEPEHOCA CEKYILIEN MIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHHUS;

OPUMEHATh T€OMETpPUUECKHe (PAaKThl JJISl PEUICHHS] CTEPEOMETPUUECKHUX
3a1a4, MPEANONararolliuX HECKOJIBKO IIAroB PEIICHMs, €CIU YCIOBHS
IPUMEHEHUs 3aJlaHbl B ABHOM U HEABHOU (opMe;

pemiate 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOUIEHUN U
HaxXO0KJICHUE TEOMETPUUECKUX BEJINYNH;

IIPUMEHATH MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKALIHOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHATh  IIOJIy4YEHHbIE  3HAHUA  HAa  [PAKTUKE:  CPaBHUBATH,
aHAJIU3UPOBATH U OLICHUBATH PEAJIbHBIE CUTyallUH, IPUMEHATh U3YYEHHBIE
MOHATHSA, TEOPEMBI, CBOMCTBA B IIPOLECCE IOWUCKAa  PEIICHUs
MaTeMaTUYecKu  cPOpPMYIMpPOBAHHOW  MpoOJIEMBl,  MOAEIUPOBATH
pealbHbIE CHUTYallMM Ha SI3BIKE I'€OMETPHUM, HCCIEHO0BAaTh IIOCTPOCHHBIE
MOJENIM C MCIOIb30BAHUEM TI'€OMETPUYECKUX IIOHATUH UM  TEOPEM,
anmnapara ajareOpsbl, pelarh NPakTUYECKHUe 3a7a4u, CBSI3aHHBIE C
HAXO0XJECHUEM T€OMETPUUECKUX BEJIIMYNH;

UMETh TPEACTaBIEHUsI 00 OCHOBHBIX 3Tamax pa3BUTHUA T€OMETPUM Kak
COCTaBHOM 4acTH (PyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HaumeHoBaHMe pa3/iesioB U TeM
NporpamMMmbl

KoanyecTBO 4acos

Bcero

daekTpoHHble (LM (poBbIE)
o0pa3oBaTe/bHbIE pecypchbl

https://lesson.edu.ru/02.3/10

1 BBenenue B ctepeoMeTpuio 10

) B3aumHoe pacrosioxeHue npsMbiX B ) https://lesson.edu.ru/02.3/10
MPOCTPaHCTBE

3 [TapannenbHOCTh NPSAMBIX U TUIOCKOCTEH B 15 https://lesson.edu.ru/02.3/10
POCTPAaHCTBE

4 [eprieHAUKYIAPHOCTD MPSIMBIX U 13 https://lesson.edu.ru/02.3/10
IIJIOCKOCTEMN B IPOCTPAHCTBE

5 VIJIBI M PACCTOAHHS 15 https://lesson.edu.ru/02.3/10

6 MHOTOrpAHHHKH 5 https://lesson.edu.ru/02.3/10

7 BeKTOpHI B POCTPAHCTBE 6 https://lesson.edu.ru/02.3/10

3 [ToBTOpeHue, 0600IICHNE U 5 https://lesson.edu.ru/02.3/10
CUCTEMaTU3alus 3HAHUI

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

No 11/ HanmeHoBanue pa3iesioB U TeM KosmuecrBo yacos DJIeKTPOHHBIE (HH(PPOBHIE)
) NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
1 AHATHTHYECKAS T€OMETPHS 6 https://lesson.edu.ru/02.3/11
5 [ToBTOpeHue, 060061IeHNE U 9 https://lesson.edu.ru/02.3/11
cUCTeMaTH3allMsl 3HAHUI
3 OGBEM MHOTOTPAHHHKA 17 https://lesson.edu.ru/02.3/11
4 [ToBTOpeHme, 0600IICHNE U » https://lesson.edu.ru/02.3/11
cucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

12 KUIIACC
No 11/ HaumeHoBaHMe pa3/iesioB U TeM Kosmyecrso yacos duekTpoHHbie (HnudpoBbIe)
) NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
1 Tena BpameHus 11 https://lesson.edu.ru/02.3/11
2 [Tnomany noBepXHOCTH U 0OBEMBI 9 https://lesson.edu.ru/02.3/11
KPYTJIbIX TEN
3 JIBMOKEHHST 5 https://lesson.edu.ru/02.3/11
4 [ToBTOpeHue, 0600IMIeHNE U 9 https://lesson.edu.ru/02.3/11
CHUCTEeMAaTHU3alusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckune
padoThI

OcHoBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE
IUIOCKOCTH, NapaJuIeIbHbBIX IPSIMBIX (OTPE3KOB),
CepearHbl OTPE3Ka

[MoHsITHS CTEpeOMETPHUH: TOYKA, MPsIMasi, TNIOCKOCTh,
npoctpancTBo. OCHOBHBIC TIpaBHJIa N300PaKECHUS Ha
PUCYHKE IIJIOCKOCTH, MAaPAJUICIIbHBIX IPSAMBIX
(OTpe3KOB), CepeUHbI OTpe3Ka

[MoHsiTHS: IepeceKaruecs MIOCKOCTH,
NepECEeKAIONINECs MPSIMasi U TNIOCKOCTb;
HOJYTIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHUE TMPOCTSUIITIX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYFOIIHX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIICACTBUS U3 HUX.
CriocoOblI 3a1aHusI IPSIMBIX U TNIOCKOCTEN B
npoctpancTBe. O003HAUYEHHS NPSAMBIX U IIOCKOCTEH

N300pakeHne ceueHuil nupaMusl, Kyoa U IpU3MBl,
KOTOpbIE TPOXOST uepe3 ux péopa. M3zobpaxenue
[IEpEeCEUCHUs MOIYUEHHBIX IIJI0OCKOCTEH.
PackpammBaHue IOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

Merton cneqoB s mocTpoeHus ceueHuid. CBoicTBa




MepeceYeHU i MPSIMbIX U TJIOCKOCTEH

[TocTpoenne ceueHmi B mupamMuie, Kyoe 1mo Tpém
ToukaMm Ha péOpax. Co3maHue BHIHOCHBIX YePTEKEH 1
3aMKUCh IIaroB MOCTPOEHUS

[loBTOpenue mnanumerpuu: Teopema o
IIPONOPLMOHANIBHBIX oTpe3kax. [logodue
TpeyrojibHUKOB Teopema Menenas. PacueTsl B
CEYECHMSIX Ha BBIHOCHBIX uepTexax. Mcropust pazButus
IUTAHUMETPHUU U CTEPEOMETPUN

10

KonTtponbHas paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

11

B3aumHoe pacnonoxeHue npsmMbIX B IPOCTPAHCTBE.
CkpemuBatonyecs npsmeie. [Ipusnaku
CKpeluBaromuxcs npsmoix. IlapaniensHbie npsimble B
MIPOCTPAHCTBE

12

Teopema 0 CyleCTBOBaHUM U €IMHCTBEHHOCTH IIPSMON
NapajuieJIbHON JaHHOU MPSAMOM, IPOXOALIEH yepes
TOYKY IIPOCTPAHCTBA U HE JIeXKAILEH HA TaHHOU
npsMoii. Jlemma o nepecedeHrnn napaieabHbIX
MPSIMBIX IIJIOCKOCTBIO

13

[NapayrenpsHOCTB Tpex npsAMbIX. TeopeMa o Tpéx
NapajulelIbHbIX MPSAMBIX. Teopema 0 CKpelUBarOIIUXCs
IIPSIMBIX

14

[TapannensHoe mpoekTHpoBaHue. OCHOBHBIE CBOKCTBA
napajieNIbHOTO MpOoeKTHpoBaHus. M300paxenne
pa3HbIX (UTYp B mapaIeIbHON MPOCKIIH

15

LlenTpanbHast MpoeKIus. YToll ¢ COHAPaBICHHBIMU
CTOPOHAMHU. YTOJI MEXKAY NPSIMBIMU




16

33,[[3‘11/1 Ha J0Ka3aTeJIbCTBO U UCCJICA0OBAaHUC,
CBA3AHHEBIC C PACIIOJIOKCHUEM IIPAMBIX B IPOCTPAHCTBE

17

[ToHsATHS: apaIEabHOCTD MPAMOUN U TUIOCKOCTH B
npoctpanctie. [[pu3Hak napannenbHOCTH NPSAMON U
mrockocTi. CBOMCTBA MapaJlJICILHOCTU NMPSIMOUN 1
IUIOCKOCTH

18

FCOMCTpI/I‘-IeCKI/Ie 3aJa41 Ha BbBIYHMCICHUC U
A0Ka3aTCJIbCTBO, CBA3AaHHLIC C NAPAJIJICIIbHOCTBIO
MPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC

19

ITocTpoeHne cedyeHus, MpOXOIALIETO Yepe3 JTaHHYIO
IPSMYIO Ha YEPTEKE U NapauIeIbHOIO IPyron
npsiMoi. Pac4€T oTHOIIEHMI

20

[TapannensHas npoekuus, NPUMEHEHUE IS
MIOCTPOCHUSI CEUCHHUH KyOa U Mmapajuiesienunesa.
CaolicTBa napajuienenunen1a u npusMsl

21

[Tapannenbusle wiockocty. [Ipusnaku
NapajIeIbBHOCTH JBYX IIOCKOCTEN

22

Teopema o mapauIeIbHOCTH U €IMHCTBEHHOCTH
IUTOCKOCTH, TMTPOXOJISAIICH yepe3 TOUKY, He
MIPUHAJICIKAITYIO JaHHOW TUIOCKOCTH U CJICJICTBUS U3
Heé

23

CBoiicTBa MapaJuIebHBIX MJIOCKOCTEH: O
MapajuieTIbHOCTH MPSIMBIX TIEPECCUCHHSI TIPU
MEePECEUYCHUH JABYX MapAIUICIbHBIX IIIOCKOCTEN TPEThei

24

CBoiicTBa mapaieNbHBIX IOCKOCTEH: 00 OTpe3Kax
[apaJUICJIbHBIX TPAMBIX, 3aKIFOUEHHBIX MEXKIY
napasieIbHbIMU INIOCKOCTSIMU; O TIepecedeHNn
pAMOH ¢ ABYMsI apajlieIbHbIMU IIJIOCKOCTSAMU




25

[ToBTOpenue: Teopema [Tudaropa Ha miockocTu

Berancnenue IMH OTPE3KOB B KyOe U MPSMOYTOJILHOM

26 napayuienenunene .CoiicTBa Kyda U IPSIMOYTOJILHOTO
napajuiesienuneaa

97 IleprieHquKyIApHOCTD NPsIMON U TUIOCKOCTH. [Ipu3Hak
NEPIEeHIUKYISIPHOCTU IPSIMOM U MJIOCKOCTU
Teopema 0 CyleCTBOBaHNHU U €IMHCTBEHHOCTH

28 IPSIMOH, IPOXOASAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYIIPHON K IIIIOCKOCTH
[lepnienaukynsip u HakinoHHas. [locTpoenue

29 NEepIEeHIUKYIIsApa U3 TOUKU Ha npsamyto. [lnockoctu n
NEPIEHIUKYJIIPHBIE UM MPSMbIE B MHOIOI'PaHHUKAX

30 Teopema o Tpéx nmeprneHaAuKyspax (npsamas u
obparHas)

31 VYroa Mexay CKpelMBaroMMUCS PSIMBbIMU
ITonck nepneHANKYISAPHBIX MPSIMBIX C IOMOIIBIO

32 NEPIEHIUKYIISPHBIX INIOCKOCTEW. OpTOroHaabHOE
IIPOEKTUPOBAHHE

33 [ToctpoeHue ceueHuii kyda, MpU3MBl, HPaBPIJILHOP'I
MUPAMHUJIBI C TOMOLIBI0 OPTOTOHAILHOM MTPOEKIIMH

34 CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
MJIOCKOCTH. [ITOCKOCTH CUMMETpHUI B MHOTOI'paHHUKAaX

35 [Ipu3HaK nepneHIuKyIIpHOCTH NPSIMOU U MJIOCKOCTH
KaK CJIEZICTBHE CHUMMETPHUH
IIpaBunpHbIE MHOTOTpaHHUKH. Pacd€r paccTossHuM OT

36 TOYKHU [0 IUIOCKOCTH

37 CrniocoObl OnyCTUTh NEPHEHAUKYIISPBI: CAMMETPUS,

CIBUT TOYKH I10 NTApAJUIEIBHON NPSIMOU




CaBur 1o HenapayieIbHON MPSMON, U3MEHEHUE

38 .
paccTossHUN

39 Konrponbnas padora "B3anMuoe pacronoxeHue
IPSIMBIX U IJIOCKOCTEN B MPOCTPaHCTBE"
IToBTOpEHME: Yyron MeXAy NpsMbIMU Ha INIOCKOCTH,

40 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

41 IToBTOpEHME: YTOI MEXKAY CKPEIMBAIOIIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE

42 I'eomeTpruecKkre METObI BEIYNCICHMS YTl MEXKIY
IPSIMBIMU B MHOTOTpaHHHUKaX

43 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOI'O yria

44 [Tepnienaukynsipubie miockocTu. CBOKWCTBA B3aUMHO
NEePNEeHIUKYISAPHBIX MIIOCKOCTEN
ITpu3Hak neprneHuKyIIpHOCTH IUNIOCKOCTEHN; TeopeMa

45 0 NPSIMOM NepeceueHus ABYX IIIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPETHEH IIIOCKOCTU

46 Hps[vMoyroanmﬁ napaJuienenunes; Kyo; u3MepeHus,
CBOICTBA NPSAMOYIOJIBHOIO NapaljiesIeuneaa

47 Teopema o aAraroHanu NpsAMOYrojJbHOTO
napajuIeJICIUIEe 1A U CIECICTBUE U3 HEE
CrepeoMeTprueckye U NPUKIAIHbIE 3aauH,

48 CBSA3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U
IJIOCKOCTH
IToBTOpEHME: CKpEeMIMBAIOUINECS PSIMBIE,

49 IapauIeNIbHbIE IIJIOCKOCTH B CTAHAAPTHBIX

MHOTI'OrpaHHUKax




[Tapa mapannenbHbIX TUIOCKOCTEN HA

50 CKPEIIMBAIOIINXCS PSIMBIX, PACCTOSTHUE MEXKIY
CKpEIIMBAIOIIMMHUCA MPSIMBIMU B ITPOCTBIX CUTYaLUSIX

51 PaccrostHre OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT
HpSMOI 10 INIOCKOCTH

50 Borunciienne pacCTOSTHUN MEXAY CKPEIIMBAIOIIUMHUCS
IPSIMBIMU C TIOMOILBIO NEPIEHAUKYIISIPHON MIIOCKOCTH
TpéxrpaHHBbIil yroJ, HEPaBEHCTBA 1JI TPEXTPAHHBIX

53 yrinoB. Teopema [Iugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yIJla

54 DieMeHTHI C(hepUIECKON TEOMETPUU: T€0IE3NIECKIE
JMHUM Ha 3emiie

55 KoHnTtponbHas paboTa "YT1ibl v paccTossHUs"

56 Cucremaru3zaius 3HaHUN "MHOTOTpaHHHK U €70
AJIEMEHTHI"
IIpusma. IIpsimMast u HaknoHHAs npusMsl. [IpaBunbHas

57 npusmMa [Iupamuaa. Bunsl nupamua. [pasunsHas
nupamuia

58 [Ipsmoit mapannenenunes, NpsMOyroJIbHBIN
napasuiesnenunes, Kyo

59 Brinykiibie MHOrorpanHuku. Teopema Oitnepa.
[TpaBunbHbIE U TOMYIPAaBUIbHBIE MHOTOTPAaHHUKHI

60 Konrtponbnas padora "MHororpaHHuKH"

61 [ToHATHE BEKTOpA HA IUIOCKOCTH U B IPOCTPAHCTBE

62 Pasnocts BexTopoB .Cymma BekTopoB [IpaBuio
napasJiesienunesa

63 YMHOKEHHE BEKTOpa Ha YUCIIO0

64 Paznoxenue BexTopa 1o 6aszucy Tpéx BEeKTOPOB, HE




JeKaIuX B 0J1HON tutockocty CkanspHoe
NIPOM3BEICHNE
65 Beruncnenue yriia Mex1y BEKTOPaMH B IIPOCTPAHCTBE 1
66 IIpocTeiine 3agauu ¢ BEKTOpaMH 1
67 O00011eHNEe U cUCTEMATU3AIMsl 3HAHUN 1
68 HroroBas KoHTpoJIbHAs paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KontpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

[ToBTOpenue Tembl "KoopauHaTel BEKTOpa HA
MIJIOCKOCTH | B pocTpadcTBe" [loBTOpeHNEe TEMBI
"CkansipHoe MpOU3BECHUE BEKTOPOB"

VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, YDAaBHEHHE
IUIOCKOCTH B OTPE3Kax

JInHelHbIE HEPABEHCTBA, TMHENHOE
IporpaMMupoBaHue. BekropHoe npousseaeHue

AHamuTHYECKHE MCTOABI pacqéTa yriia MExay
IJIOCKOCTAMU B MHOT'OT'paHHUKAX. d)opMlea
PAaCCTOAHUA OT TOYKHU OO0 INIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHnve paccTosiHUNA OT TOYKHU 10 TUIOCKOCTH B
MpaBWIbHOM nupamuie HaxoxaeHue paccTositHui oT
TOYKH JI0 TIIOCKOCTHU B KyOe

KontponbHas paboTa "AHamuTH4ecKas reoMmeTpus"

CeueHus MHOT'OTPaHHUKOB: CTAHAAPTHBIC
MHOT'OI'paHHUKMU. Ceuenus MHOT'OI'paHHUKOB: MCTO/]
CJICA0B

CeueHMst MHOTOTPaHHUKOB: CTaHIapTHBIE TNIOCKOCTH,
repeceueHus MPsSMbIX U IIOCKOCTEH

[TapannensHble NpsSMbIE U MIIOCKOCTH: PAcU€T
otHouieHul .IlapannenbHbie NpsMbIE U TUIOCKOCTHU:
napasieNibHble CeYCHUS

10

HapannenLHLIe MMPAMBIC H IIJIOCKOCTH: YI'JIBI MCKIY




CKpCIIUBAKOIITUMUCS ITPAMBIMHA

[lepnenauKysipHBIE IPSMBIE U IUNIOCKOCTH:

11 CTaHJapTHbBIC NTAPhI EPIEHANKYIISAPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPAHHUKOB

12 [leprienquKyNApHBIE MPSIMbIE U TNIOCKOCTH: TEOPEMA O
TpeX MEePICHIUKYIIpax

13 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, (hOPMYITBI
TUTSL TIIOIIA/IeH, COOOpaXKeHHsI TOA00MS
[Inomanu ceueHnit MHOTOTPAaHHHUKOB: TIOIIATN

14 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPAKCHUS
mo100us

15 Konrponsnas padora "[loBropeHue: MHOrOrpaHHUKH,
CEYEHUSI MHOTOI'PaHHHUKOB"

16 O06BEM Tema. O0BEM PSIMOYTOJILHOTO
napaJuiesenumneaa

17 3anaun 00 yaABOeHHH Ky0a, 0 KBagpaType Kyoa; o
TPUCEKIUH yTiia

18 CrepeoMeTpHuueckue 3aJ1auu, CBA3aHHbBIE C 00bEMOM
MPSIMOYTOJIBHOTO TIapajuieienunesia

19 [Ipuknagubie 3aa4u, CBSI3aHHbBIE C BEIUUCICHUEM
00BEMA MPSIMOYTOIBHOTO MapaIeNenuneaa

20 O0BEM TIPSIMON TPU3MBI

21 CrepeoMeTpHuuecKkue 3aauu, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB TIPSMOM MTPHU3MBI

29 [Tpuxnanueie 3a1a4m, CBSI3aHHBIE C 00BEMOM MPSIMOI
MIPU3MBI

23 Boruncnenue 00bEMOB TeN ¢ TOMOLIBIO

onpeaenéHHoro uarerpaita. O0bEM HaKIIOHHON




IIPU3MbI

Brerunciieane 00bEMOB TEI ¢ TOMOIIBIO

24 R . 1
onpeaenéHHoro uarerpaita. O0bEM mupamuIbI

o5 dopmyna 06bpéma nupamuabl. OTHOIIEHUE 00HEMOB 1
MUPaMHU]L C OOIIUM YTIIOM

26 ®opmyna 06béMa nupamuabl. OTHOLIEHHE 00BEMOB 1
MUpaMUJI ¢ OOIIUM YTIIOM

97 CTCpCOMC:l:pI/I‘leCKI/Ie 3a/1a4u, CBA3aHHbBIE C 00bEMaMHU 1
HAKJIOHHOM MPU3MBI

28 CrepeomeTpuueckue 3a1a4um, CBI3aHHbIE ¢ 00bEMaMu 1
TTUPAMH/TBI

29 [Tpuxnanueie 3anayn o Teme "OOBEMBI TEN", 1
CBSI3aHHBIE C 00bEMOM HAKIOHHOM MPU3MBI

30 [Ipuxnanueie 3anaun no Teme "OOBEMBI TEN", 1
CBSI3aHHBIE C 00BEMOM TTHPAMHUIBI

31 [Tpumenenne 00BEMOB. BerdricieHue pacCTOSTHHS 10 1
IJIOCKOCTH

32 Kontponbhas padota "O6bEM MHOTOTpaHHHKA" 1

33 O06o0mueHne u cucTeMaTu3anus 3HaHUK

34 HToroBast KOHTpOJIbHAs paboTra 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




12 KIIACC

KoanuyecTBo yacoB

Tema ypoka Konrpoabubie | IIpakTuueckue
n/n Bcero
padoTbI padoTbI
1 Hunuaapuyeckast IOBEPXHOCTb, 00pa3yroIue HUIHHIPUUECKON TIOBEPXHOCTH 1
) Hummnaap. [psamoit kpyroBou nunusAp. 1nomans noBEpXHOCTH HUIMHAPA 1
Konnueckast moBepxHOCTb, 00pa3yrolue KOHnYeckoi moepxHocTH. Konyc
3 CedeHune KOHyca MIOCKOCTHIO, MapalieIbHOW INIOCKOCTH OCHOBAHHUS Y CEUEHHbBIN 1
KoHyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB
4 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU KOHYCA 1
CrepeoMeTpruecKre 3a/1a4 Ha J10Ka3aTeNbCTBO U BBIYUCIEHUE, IOCTPOCHUEM
5 CeYeHM NMIMHIpa, Konyca Ilpuknanasie 3anaun, cBa3anuble ¢ nuauHapom Chepa 1
U 1ap
[epeceuenue cheps! u mapa ¢ mwiockocTeio. Kacanue mapa 1 chepsl mI0cKOCThIO.
6 Bun u nzo0pakenue mapa .Cummerpus cepsl U mapa. YpaBHEHUE Cephl. 1
[Tnomans chepsr u e€ yacten
7 CrepeoMeTpruecKHe 3a/1a4M Ha J0Ka3aTeIbCTBO U BBIUHUCIICHHUE, CBSI3aHHbBIE CO 1
cdepoil 1 mapom, MOCTPOSHUEM UX CEUEHHUH TIOCKOCTHIO
8 [Ipuknaanele 3a1auu, cBsI3aHHbIE cO cepoil u mapom 1
9 [ToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, BBIUMCIIECHUS B OKPY>KHOCTH, CTAaHJAPTHBIE 1
mogoous
10 Paznuunbie koMOWHAIMY TEN BpallleHUs 1 MHOTOTPaHHUKOB 3aiaqn 1o teme "Temna u 1
IIOBEPXHOCTHU BpaleHus"
11 Kontponbhas padota "Tena 1 mOBEpXHOCTH BpaImieHus" 1 1
12 O0bém nmnuaapa. TeopeMa 00 00BEME PAMOTO MUITUHAPA 1




13 Breruucienne o0bEMOB TeI ¢ MOMOIIIBIO onpeaeaéHHoro narerpaia. OobéM KoHyca

14 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA

15 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB IIMIUH/PA,
KOHYyca

16 [Tpuknagasie 3agaun 1o Teme "OOBEMBI M IUTOIIAIN TOBEPXHOCTEH Tem"
O0béMm mapa u mapoporo cexkropa. Teopema 06 00bEMe mrapa. [Inomane cheps.

17 CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHbBIE C BEIYMCIECHHEM 00BEMOB I11apa, MapoBOro
CEerMEHTa U IIapOBOTO CEKTOpa
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI TeN'", CBA3aHHBIC ¢ 00BEMOM IIapa

18 iomaipio cepbl. COOTHOIIEHHS MEKAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMHU
MOTOOHBIX TEI
[TonoOHbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa IpH MOI00HH.

19 CrepeoMeTpHuecKHe 3a/1a4uM, CBA3aHHbBIE C BBIYHCIEHHEM 00BEMOB TeJ U IIoaaen
MOBEPXHOCTEH

20 KonTponbras padora "[nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX T

91 JBuxxenus npoctpancTBa. OtoOpakeHus. J[BrkeHust U paBeHcTBO Guryp. Odmue
CBOMCTBA IBMKCHUU

29 Buabl nBr>keHUi: mapauiebHbIA IEPEHOC, [IEHTPaIbHas CUMMETPUSI, 3€pKaJIbHAs
CUMMETpHUS, TIOBOPOT BOKPYT MPSIMOI

23 [IpeoOpa3zoBanus nonobus. [Ipsmas u chepa Diinepa

24 ['eomeTpuueckue 3aa4n Ha MPUMEHEHUE TBUKEHUS

25 KontponbsHas pabota "BekxTopsl B mpocTpaHcTse"
Ob6o6maromiee nosropenue 11 monstuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,

26 cuctemaTtusanys 3HaHuil: "llapamienbHOCTh NPAMBIX U IUIOCKOCTEH B
npocTpaHcTBe""BEeKTOpBI B TPOCTPAHCTBE

97 O6o6maromiee nosropenue 11 nonstuii u MmetTo0B Kypca reometpun 10—11 kinaccos,

cucTemMaTHu3alys 3HaHuil: "BeKkTopbl B IPOCTPaHCTBE




O6o6maromiee moBropeHue 11 moHsTHI 1 METOI0B Kypca reomerpuu 10—11 kiaccos,

28 cuctematusanus 3Hanuil: "O6beM MHOTOrpaHHUKa" 1

29 Ob6o6maromiee nosroperue 11 mousTuii 1 MetTo0B Kypca reomerpun 10—11 kmaccos, 1
cucreMaTtu3anus 3Hanuil: "O0beM MHOTOTrpaHHUKA"

30 O6o6mmaromee nmosropenue 11 moHsTuii u MeTo0B Kypca reomerpuu 10—11 kinaccos, 1
cuctematusanus 3Hanuil: "Ilnomanyu noBepxHOCTH U 00BEMBI KPYTIIBIX Te"

31 Ob6o6maromiee nosropenue 11 monstuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccos, 1
cucreMaTu3anus 3Hanuil: "[lnomanan NoBepxXHOCTH U 00BEMBI KPYTJIbIX Ten"

32 HroroBasi koHTpoOIbHAsS paboTa

33 [ToBTOpeHue, 06001IeHNE U CHUCTEMATHU3AIUS 3HAHUI

4 HcTopus pa3BuTHs CTEpEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT UM

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MaremaTHka: aaredpa 1 Hayaja MaTeMaTH4YeCKOT0 aHaiu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomies C.b. u npyrue, AKimoHepHOE 00IIECTBO

«M3parensctBO «IIpocsenienue»
METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

- Metonnyeckue pekoMenaanuu k yueoOnuky Aranacsa JI.C. 10-11 knaccesr; - [Toypounoe

iaHupoBaHue K yueOHuky Aranacsas JI.C. 10-11 kmacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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