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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBnsieTcst OogHMM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
o01rero oopa3zoBaHus, TaK Kak 00€CIIeYMBaE€T BO3MOXKHOCTh U3YUCHHS TUCIUIUTNH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonbKy  JOrmueckoe  MbIIUICHHE,  (opMuUpyeMoe TpH  H3yYCHUU
00y4YaroMMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKH JTOTUYECKUX YTBEPKICHUM MPU PEIICHUU T€OMETPUUECKUX
3a7a4, YMEHHME BBIIBUTaTh M ONPOBEpPraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
(du3znyecKkux 3aaay.

[ens ocBoeHust mporpaMMel yueOHoro kypca «l'eomerpus» Ha yriayoinéHHOM
YpPOBHE — Pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEH O0OydYaronmuxcs Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MateMaTuka u
uHpopMaThkKa»  4epe3  O0ECleUeHHE  BO3MOXXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHUsl Oojiee THyOOKMX T'€OMETPUYECKHUX 3HAHUW U JEHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCTIEIIHOTO PO(hECCHOHATBEHOTO
o0pa3oBaHus, CBI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBIMU 3aJja4yaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCHIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCSL:

paclMpeHue MpeCTaBiIeHUus O TEOMETPUU KaK 4acTU MHUPOBOW KYJIBTYPHI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMupoBaHUEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIINX MAaTEeMaTUYECKUX MOJIEISAX, MO3BOJISIOMIMX OINUCHIBATH M HU3y4aTh
pa3HbI€ SABIECHUS OKPYKAIOILIEr0 MUPA, 3HAHUE MOHATHITHOTO anmapara o pasieny
«CTtepeoMeTrpusi» yueOHOr0 Kypca reOMETpUH;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE WX TPUMEHITh, YMEHHUS JIOKa3bIBaTh TEOPEMBI M HAXOIWTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHus 3a1ay;

dbopMUpOBaHUE YMEHHs PACIlO3HABATh HA YEPTEXKaX, MOJACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUYECKUE
MO/IEJIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHMOMAaTHYECKOI'0 MOCTPOCHUS
MaTEeMaTUYECKUX TeOopuild, (POopMUpPOBAHME MOHMMAHUS POJIU AKCUOMATHKHU IPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHs BIAJETh METOJAMU JI0KA3aTENbCTB U aJrOPUTMOB
pelieHus, yMEHUsT UX TPUMEHAThb, MPOBOAMUTH JIOKa3aTEIbHbIC PACCYXICHUS B
XOJI€ PEUICHUs CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAaHUEM,
dbopMupoBaHue TpEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  MPH



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUNU U POJIM aKCUOMATHKH B IPOBEIACHUHN
JETYKTHBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaroMMXCsl, TO3HABATEILHON aKTHBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPeca K N3YICHHUIO T€OMETPHUH;

dbopmupoBanue (yHKIIMOHAJIBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHUS PACIO3HABaTh IMPOSIBJICHUS TEOMETPUUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX KM3HEHHBIX CUTYAIUSX W MPU U3YyUYCHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUST pEAJbHBIX CHUTYaIlMid, HMCCIIEIOBAHUA MOCTPOEHHBIX MOJIETEH,
WHTEPIPETAIMN TTOYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEPKATEIBLHBIMHU JTUHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xmaccax sBistorcs:  «lIpssMble ¥ TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannuku», «Tema Bpamenus», «BekToppl W  KOOpAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSITHSAMUY», PEICBAaHTHBIMA T'€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHM  paclpenenseTcss He TOJbKO  TI0
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHuss dDenepaabHOl pabodeit
IPOrpaMMbl, paclpeeiEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIIEHBIM BOTIPOCAM O0yYarOIIHECS
oOpamaiuch  HEOJHOKpPAaTHO. JTO  TIO3BOJIIET  OpPraHW30BaTh  OBJIAJICHUC
rCOMETPUICCKUMH IMOHATHSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO M TIOCTYIIATENhHO, C
COOJTI0/IEHEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIONTUXCs, PACIIUPSS U YIITyOIIss
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexo kK U3YUEHUIO TEOMETPUH Ha yriIyOJIEHHOM YPOBHE ITO3BOJISCT:

co3gath  ycnoBus s guddepeHnuanuu  O0ydeHHs, TMOCTPOCHHUS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeUUTh YrIyOJIEéHHOE
U3YYCHHE TeOMETPHH KaK COCTaBJIAIONIEH yueOHOro npeaMera «MaTeMaTukay;

NOJIrOTOBUTHh OOYYAIOIIUXCS K MPOJODKEHHIO HW3YYEHUS MAaTEMaTHUKH C
yaéroM BbIOOpa Oynymied mpodeccuu, obecrieuynBas MPEEMCTBEHHOCTh MEXKIY
001IMM 1 NMpo(PecCHOHATBHBIM 00pa30BaHUEM.

Ha wusydenue ydeOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 4yaca B HEJIENI0).



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MAPAJIIICIIbHbBIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAJUIEIBHOCTD MIPAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MNapajljIeIbHOrO MNpoeKTHpoBaHus. M300paxeHue
¢uryp B mapayuieIbHONW MPOEKIUH. YTJbl C COHANPABIEHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpPaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpadJp, NapajuleienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPINEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
NIEPIECHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  IEPHEHAMKYJISAPHOCTH  JBYX
mIockocter. Teopema 0 TpEX NepEeHIUKYIApAX.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IIOCKOCTBIO, IBYIPaHHBIN
yIOJI, JIMHEMHBIA yrojl ABYTPAHHOIO yria. TpEXTrpaHHBI U MHOI'OIPDAHHBIE YIJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yryia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHOrorpaHHuKH

Bunabl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpmsma: N-yroapHas
npu3Ma, IpsiMasi 1 HaAKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MApaJUICIAENUIIE] W €r0  CBOMCTBA.
Kparuaiime myr¥ Ha TIOBEpXHOCTHM MHOrorpanHuka. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrompHas mnUpamMuaa,
npaBuibHas U yced€HHas nupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamuzbl. lIpaBUiIbHBIE MHOTOTpaHHUKH: IpPaBWJIbHAS INpU3Ma U



NpaBUWbHAs TMpPaMHJA, NPaBWIbHASA TPEYTrOJbHAS IHUpPaMHUIAa W TIPaBUIbHBIN
TeTpadsip, Ky0. IlpencraBieHue o nOpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’dp,
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 OOKOBOM MOBEPXHOCTH MPAMOU MPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
T€OpEMa O IUIOAIH YCEUEHHOM MUPAMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJNEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTIOrpaHHUKOB. CUMMETpUs B TMPAaBWIBHOM MHOIOTPAaHHUKE: CUMMETpUS
napajielienuneaa, CUMMETPHsSl MPABWIbHBIX MPU3M, CUMMETPUS NPaBUIbHON
MUpaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBa CIOKEHHS BEKTOpOB. CBONCTBAa YMHOKEHUSI BEKTOpPA Ha YHCIIO.
IlonATHEe KOMILIAaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TpEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsimoyrosnbHass cucrema  KOOpAMHAT B
npoctpadcTBe. KoopanHaTtel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI MexJ1y Bekropamu. CKalsipHOE IPOU3BEIEHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAsh IOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpalieHHs:
WIMHIP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHus] Ha IUIOCKOCTU. Pa3BépTka nmnuHapa u konyca. Cummerpus chepsl
mapa.

O6béM. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMeE
OpSMOYTOJIBHOTO Mapajuienenunena u ciaenctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM MpU3MBbI, WINHAPA, NUPpaMUIbsl U KoHyca. OOBEM IIapa U MIApPOBOTO
CerMeHTa.

KomOunanmu Tenm BpamieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
IWINHAP, OINHWCaHHas okoino IunHApa. llepecedenune cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOH B MHOTOIPAHHUK WM TEJO
BpallICHHUS.

[Inomane MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUiomaab chepbl U e€ yacrel.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonooHsIx (uryp. IlpeobpazoBanune momoOus, romoreTus. PemieHue 3agauy Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOrOTPAaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IINHAPA
(mapannenbHO Y MEPHEHAMKYJISIPHO OCH), CEUEHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJIAIIME Uepe3 BEPIIMHY), CEYEHUS 111apa, METOAbI TOCTPOECHUS
CEUEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpEeHOCca
CEeKylIEH TIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuym HaJx BeKkTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoOMCTBA BEKTOPHOIO YMHOXEHUA. lIpsMoyronbpHas
cuUcTeMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHate! BekTopa. PasiioxxeHue BeKkTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PELIEHHMH TIE€OMETPUYECKHUX
3aaad.

JIBUKeHUs B IPOCTPAHCTBE

JBmxenus: npoctpancTBa. OTtoOpakeHus. JIBMKeHUST W PaBEHCTBO (uryp.
OOuue cBoicTBa JBWKEHUH. Buasl JBWXKEHUN: mapaliebHbIM MEepPEeHocC,
LEHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms monobus. [Ipsmas u cepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeayp TPaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TPa)KTAHCKOW HMIEHTUYHOCTU, YBAKECHUS K
MPOIIIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHHW B JPYrUX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEAECHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JICSITEIBbHOCTBIO YYEHOIO, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIIETro;

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 TMPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUS B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUU U
OTJIbIXa, peryisipHas (usnuecKkass akTUBHOCTH), (PM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX COPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW H €€ MPWIOKEHUSMU, 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 3a/1a4 MaTeMaTUYECKON HaNpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa dKOJOTMYECKUX MpoodiieM, OprUeHTAIUs
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHWW Mg pelieHus 3ajad B 00JacTH
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIM3ALMM, OBJAJCHUE S3BIKOM
MaTeMAaTUKH M MAaTeMaTUYECKOW KyJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI) M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHIMH, (PopMyIUpoBaTh
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHHMATh,  (HOpPMYIUpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHUSA:
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 NPOTUBOPEUUN;

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

IIPOBOJIUTH CAMOCTOATENBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbl€ U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJIUTH TPUMEPHI 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 1eiiCTBUS:



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

IPOBOJUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOTro 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITELHO (HOPMYJIMPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
OPOBEIEHHOIO  HAOJIOJIEHUs,  MCCIEJOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
HOJYYEHHBIX PE3y/bTAaTOB, BBIBOJAOB U 0000IEHUI;

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

Pabora ¢ nngopmanueii:

BBISIBJIITh JeUIUTHl UHPOpPMAIUM, 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 WH(GOpPMALIMIO, MPEACTABIATh €€ B PA3NUYHBIX (PopMax,
WUTIOCTPUPOBATh TpadUyuecKy;

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

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUM 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 OOCYXKJIEHMsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOUl TEMBbl,
npoOJeMbl, pelaeMor 3a7adyd, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TOUCK
pelIeHns, COIOCTaBJISITh CBOM CYXICHUS C CYXICHUAMH APYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh PAa3jIMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh Pa3HOTIACHSI, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIIeI0BaHMUsI,
IIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (oOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranusanus:



COCTaBJIATH ILJIaH, AJITOPUTM PELIEHHUS 3a/1a4d, BBIOMpPATh COCOO pEHIECHUS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuIeKCMM Kak  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUI U MBICIIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Hpolecca W pe3yibTara pelieHHs
MaTEeMaTUYECKOM 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaNJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M HHJIWBHIYaJIbHOU
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, MPUHUMATh 1Eelb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIlMI0 COBMECTHOM palOThI, pachpeneisiTh
BUABl paboT, [OroBapuBaThCsA, OOCYXJaTh TpoOIecC U 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 TMOHSATUSIMU CTEPEOMETPUU TPHU
pElIeHUH 3a/1a4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCYKICHUM;

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 IPOCTPAHCTRE;

e CBOOOJHO oOMNEpPUPOBATH TMOHSTUSMH, CBA3AHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMA B TPOCTPAHCTBE, MEXIY MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMA C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (TIpHU3Ma,
nupamMuia, NpsSMOYTOJIbHBIN Napaienenunea, Kyo);

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

e CBOOOJHO OIEPUPOBATH TMOHATUSIMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHUKOB TJIOCKOCTHIO;

e BBITIOJIHATH napajienbHoe, [EHTPATLHOE U OpPTOTrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA MIOCKOCTH, BBIMOIHATH U300pakeHUsT QUTYP
Ha TUIOCKOCTH;

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,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTb CHMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MMPOCTPAHCTBE;

e BBITIOJHATH JICUCTBHS HA/I BEKTOPAMH,

e pemarh 3aJaud Ha JIOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOLIEHUU U
HAXOXJEHUE TC€OMETPUUYECKUX BEIUYHMH, MPUMEHSSI WU3BECTHBIE METO/IbI
P PENICHHH MAaTeMAaTHYECKHUX 3aJ1a4 MOBBIIICHHOTO U BRICOKOTO YPOBHSI
CII0KHOCTH;

e TMPUMEHATH MPOCTEHIIMEe NPOrpaMMHBIE CpEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e U3BJICKaTh, MNPEOOPA30BBIBATh M WHTEPIPETUPOBATH HWHGOPMAIUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTABICHHYIO Ha
YepTekax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHbIC 3HAHUS HA TPAKTUKE: CpPaBHUBATH U
aHAIM3UPOBATh pPEaJbHBIC CUTYAIlMH, MPUMEHATH H3YUYCHHBIC TOHITHUS B
npolecce IOMCKAa  pelIeHUs MaTeMaTU4YecKu  CchopMyTupoBaHHOM
npoOJieMbl, MOJEIUPOBATh pealbHbIE CUTyallMM HA A3BIKE T€OMETPHH,
UCCJIEI0BAaTh MTOCTPOEHHBIE MOJEIH C MCIOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarh MPaKTUYECKHE 3a]1ayH,
CBSI3aHHBIE C HAXOXKJEHUEM T'€OMETPUUYECKUX BEIUUNH;

e HMETh MpEACTaBJICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K konny 11 knacca oOyyaromuiics HayquTCst:



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

OIIEpUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIIPOM,
KOHYCOM, c(hepoit u mapom;

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

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(HEPhI U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHWKOB W TEJl BpaIICHWS,
O00BEMBI U IUIONIAJIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHUS,
T€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEPUPOBATH MOHATHUAMH, CBI3AHHBIMA C KOMOWHAITUSIMH TEIT
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WJIU TEJIO
BpAICHUS;

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

n300pakaTb u3ydaeMble (UTYpHI, BBHITIOJHATh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBaTh HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
pelIaTh reOMETPUYECKHUE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXIY MPSIMBIMHU
U IJIOCKOCTSIMH, BBIYHCICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH,
CBOOOJTHO OMNEPUPOBATH TOHATHSMHU, CBSI3AHHBIMA C JIBIDKGHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIOJIHATh M300paXKE€HUS MHOTOTPAHHMKOB W TeJI BpalICHHUS TIPH
napajijieibHOM — [EpPEeHOCe, IEHTPAIbHOW CUMMETPUH, 3€pKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHHUS MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUEHUS IMIUHIpA
(mapasnenbHO U MEPIEHAUKYIISIPHO OCH), CEUEHUs KOHyca (MapaiieiabHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOABl TIOCTPOCHHS CEUEHUH: METOJ| CIEeAO0B, METO]
BHYTPEHHETO TIPOSKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MTOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoOMeTpUYecKre (DAKTHI JJIsi PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOoJaraloliX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS
IIPUMCHEHMS 33/1aHbI B IBHOW 1 HEIBHOH (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKHX OTHOLICHUN U
HaX0XJICHUE TEOMETPUUECKUX BEINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA M SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUS  HA  MPAKTUKE:  CPaBHUBAT,
aHAJIM3UPOBATH U OIICHUBATH PEAJIbHBIE CUTYAIIUU, TIPUMEHSITh U3yUCHHBIC
MOHATUS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA  PEIICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYAallMM Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOECHHBIC
MOJIEIM C HCIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOpEM,
ammapaTta anreOpbl, pemarh MPAKTHYSCKUE 3aJlauyd, CBS3aHHBIE C
HAaXO0XKJICHHUEM I'€OMETPUYECKUX BEITUYHNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX 3TamaxX Pa3BUTHS T'E€OMETPUM KaK
COCTaBHOM YacTH (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 000011IeHrE U CUCTEMATHU3ALINA 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapalIebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[ToHsITHS cCTEepeOMEeTpHH: TOYKA, TIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHNUS HAa PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeHbI OTpPEe3Ka
[ToHsTHS: TTIepeCceKaONUecs TIOCKOCTH,
MepeceKaronrecs npsiMasi ¥ MI0CKOCTh;
MOJTYIIPOCTPAHCTBO

[lonsaTus: nepecexaronuecs mIOCKOCTH,
nepeceKaronifecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHHE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300paKeHIe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U MEPBbIE
cienctBus u3 HuX. CrocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaueHus NPSIMbIX U IUIOCKOCTEN

10

N300paxkeHne ceueHuil nmupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé6pa. M3o0Opaxenue nepeceueHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil mupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

12

N300pakeHue ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
pé6pa. M3o0OpaxeHue nepeceyeHmst
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N3o6pakeHune ceueHnit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux
péopa. M3o0Opaxenue nepecevdeHus
IIOJIY4EHHBIX IUIOCKOCTeH. PackpaiuuBanue
MOCTPOCHHBIX CEUEHUH pa3HbIMU 1IBETAaMHU

14

Merton cnenoB sl TOCTPOCHUST CEUCHUI




15

Merton cnenoB uisl TOCTPOCHUST CEUCHHUI.
CaoiicTBa nepecedeHuil MpsIMbIX U
IIOCKOCTEH

16

Mertoa crenoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue cevyeHwmii B mupamuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX Y€PTEKEH U 3aIUCh [1aroB
MOCTPOCHHUSI

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS

20

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTex(eﬁ " 3aI1MCh HI1aroB
MIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUUOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTrOpenue mianuMerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTexax. McTtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUH




23

KontponbHas pabota "AKCHOMBI
crepeomerpun. CeueHus"

24

B3auMHOe pacnosiokeHue NpsMbIX B
npoctpancTse. CKpenuBaonecs
npsmsble. [Ipuznaku ckpenmBaromuxcs
npsaMbIx. [lapamiensHblie npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOU MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepece4eHun
napaieNbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannenbHOCTh TpeX NpsAMBIX. Teopema o
TpEX mapajuieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajiebHON NPOEKIUU

28

[enTpanbHas mpoekus. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEX1y NPSIMbIMHU

29

3aauu Ha JOKA3aTeILCTBO U
HCCIIENOBAHNE, CBA3aHHBIE C
PpacCIIOI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsaTHs: MapanaenbHOCTh MPSAMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajIeIbHOCTH MPSIMOM U TNIOCKOCTH.




CaoiicTBa napaieIbHOCTH IPSIMOU U
MJIOCKOCTH

31

reOMeTpI/I‘IeCKI/IC 3aJa4y Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
napajuIeIbHOCTBIO IPSIMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

32

[locTpoenne ceuenus, IPOXOSILEro Yepes
JAHHYIO TIPSIMYIO Ha YepTEKE U
napajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOILCHUN

33

[TapannenpHas npoekuys, IPUMEHEHUE
TUTSI TIOCTPOCHUS CEUSHUI KyOa u
napaenenunena. CBoiicTsa
napasuieNienunea1a u mpusMbl

34

[TapannensHele iockocty. [IpusHaku
HapajuleNbHOCTHU IBYX INIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He MPUHAIIICKAILYIO TaHHON
IJIOCKOCTH M CJIEJICTBHUS U3 HEE

36

CaolicTBa napasuIeabHbIX INIOCKOCTEN: O
[1apaJIJIEJIBHOCTH MIPSIMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH JBYX MapauIeIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00
OTpE3Kax IapajjIeIbHbIX MPIMBIX,
3aKJIFOUYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN IPSMOM ¢
ABYM: MTapaJlJICIbHBIMU IINIOCKOCTAMHA




38

[ToBTopenue: Teopema Iudaropa va
MJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesienunesa

41

Brruncnenue IIMH OTPE3KOB B KyOe U
MIPSMOYTOJIBHOM MapasuiesIeuIe1e

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockocTu. [Ipusnax
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

43

[TeprieHAMKYASIPHOCTH MPAMOUN 1
rwiockocTtu. [Ipu3nak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

45

[1nockoCTH U NEpIIEHIUKYIISPHBIE UM
IIPSIMBIE B MHOTOTpaHHHUKAX

46

[InockocTH ¥ NEPHEHAUKYIAPHBIE UM
MMpsAMBIC B MHOT'OT'paHHUKax

47

IlepneHaAUKyIISp U HAKJIIOHHASA.
IlocTpoeHue nepneHuKyIspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenauKysip U HaKJIOHHASA.




[TocTpoeHue neprneHauKyisapa U3 TOUYKU Ha
MIPSIMYIO

Teopema o TpEX mepnEeHAUKYIAPAX

49
(nmpsimast u oOpaTHast)

50 Teopema o TpEX nepHEHAUKYIApAX
(npsiMast 1 oOpaTHast)

51 Yron Mexay CKpenMBatOIIUMHUCS
IPSIMBIMU
ITonck nepneHAUKyYISAPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIIIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE IPOESKTUPOBAHHE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenmii kyda, MPU3MBI,

55 IIPABWJIBHOM NMUPaMU/IBbI C IIOMOILBIO
OpPTOTOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTH. [Imockoctn
CUMMETpUI B MHOIOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIapHOCTH MPSIMOUN U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 IIpaBunbpHbIE MHOTOTpaHHUKU. Pacdér
PacCTOSHUI OT TOUKH 10 IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSAHMN OT TOYKH JO IIIOCKOCTH

60 CriocoObI OIyCTHTh EPICHIUKYIISPHIL:




CUMMETpPHUS, CIABUI TOYKHU I10
MapajuIeIbHON TIPSIMOM

61

CaBur no HenapasuienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUMN

62

KontposnbHas padota "B3anmuoe
PacrosoKeHue NPSIMbIX U IUIOCKOCTEH B
npoctpaHcTae”

63

[loBTOpEHME: Yyros MeXIy NPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

[loBTOpEHME: Yyros MexXIy
CKPELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/IC METOABI BEIYHUCIICHUSA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yria

67

[lepnienqukynspHeie miockocTu. CBoiicTBa
B3aUMHO IEPIIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOoi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEH MII0OCKOCTH

69

[IpsiMoyTONBbHBIN Napasuienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA MPSIMOYTOJIbHOTO
napaJuiesienuneaa

70

Teopema o AuaroHaau NpsIMOYTOJIBHOTO




napajuieiacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuiecKre U PUKIIATHBIC
3a7la4M, CBA3aHHbBIE CO B3aUMHBIM
PAacCMOJIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IeZ CKpPCIIHUBAOIIHECCA ITPAMBIC,
napaiJICIbHBIC ITJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa napaJijiCJIbHBIX IUIOCKOCTEH Ha
CKPCHIMBAOIIHNUXCA IPAMBIX, PACCTOSAHUC
MCKAY CKPCIIHNBAOIUMHACA IIPAMBIMUA B
IMPOCTBIX CUTyallUAX

74

PaccrostHue OT TOUKH A0 IIIIOCKOCTH,
pacCTOsAHUEC OT HpHMOfI J0 IINTOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPENTUBAIOIIMMHUCS TTPSIMBIMU C
MOMOIIIBIO MEPICHAUKYISIPHOMN MIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA IS
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yIJia

77

DneMeHTHI ChepUUeCcKOil TeOMETPHUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

Kontponbnas pabota "Y1ibl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHuk
U €70 3JIEMEHTHI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nipamMua




[Tpusma. [Ipsimast u HaKIOHHAS! TPU3MBIL.

81 1
[IpaBunpHas npuszma

82 [Ipsimoii mapaienenunen, 1
IPSAMOYTOJIBHBIN Napasienenunes, Kyo

83 Beimykisie MHOTOrpanHuku. Teopema 1
Diinepa
Beinykisie MHOTOrpaHHuku. Teopema

84 Olinepa. [IpaBunbpHbIE ¥ TOTYIIPaBUIIbHBIE 1
MHOTOT PaHHUKH

85 Kontponbnas pabota "MHuororpanHuku" 1

86 [TonsiTHE BeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BeKTOPOB 1

89 [IpaBuiio mapaenenurena 1

90 YMHO)KEHUE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkansipHO€ ITpOU3BEIEHUE 1

03 Brruncienune yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimne 3aa4u ¢ BEKTOPAMH 1

96 [IpocTeiimme 3aa4n ¢ BEKTOPAMH 1

97 [pocreiimme 3a1a4n ¢ BEKTOpaMu 1

98 O06o01enne U cucTeMaTu3anus 3HaHUK 1




99 O00011IeHrEe U cCUCTEMAaTU3ALM 3HAHUI 1
100 HToroBast KOHTpOJIBHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue tembl "KoopauHatsl BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOASIIEH uepe3 1Be TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIJICHHUA NJIHH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
TIoMAAeH, COOOPaKeHHSI TIOJ00MS

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IJIOIA M TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpuiecKue 3a/1auu, CB3aHHbIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [Ipuknagueie 3a7a4n, CBsI3aHHBIE C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 005EMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI

40 ®dopmyna 00bEMa nupamubl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®opmyna 00bpéMa mupamuabl. OTHOIICHKE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
PU3MBI

45 [Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MHUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBoi HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKUE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3aaaun 1o Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOpA.
Teopema 06 00béme mapa. [lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYHUCIICHUEM 00BEMOB
mrapa, rapoBOTro CErMEeHTa M MIapOBOTO
ceKTopa

78

[Mpuxnanueie 3agaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio ceprl. COOTHOIICHUS MEXKIY
IUIOIIA/IIMU [TOBEPXHOCTEN U 00bEMaMU
MOJO0HBIX TEJ

79

[Tono6HbIE Tena B IPOCTPaHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYCCKHE 3aJIa4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeJl U IUIOIAeH
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTJIIBIX TEI"

81

JBuxxenus npoctpancTBa. OToOpaskeHusl.
JIBmxenus u paBeHCTBO duryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aga4i Ha IIPUMCHCHUC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o6matoriee moBropeHue 11 noHATHI 1
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMUI:
"ITapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHHUI:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B mpocTpaHCTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee noroperne 11 moHsTHit u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnommany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHME, 0000IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUIA

98

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 0d1ero 0d0pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HUX NPU PEIICHUU
' reOMEeTPUYECKUX 3a1a4
73 OnepupoBaTh TMOHATHAMHU: TAPAJUICTBHOCTh M TEPHEHIUKYISIPHOCTD
' MPSIMBIX U TUIOCKOCTEH
74 KnaccuduuupoBaTb B3auUMHOE DPACIONIOKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBath NOHSATHSIMH: IBYIPAaHHBIN YTOJI, TPaHW JBYTPAHHOTO YIJIA,
7.5 pebpo ABYTpaHHOTO yIiia, JIMHEHHBIH yroyl ABYTPaHHOTO yIJa, TpaaycHas
Mepa JABYTPaHHOTO yria
76 OmnepupoBaTh IMOHATUAMHU: MHOTOI'PDAHHMK, BBIIYKJIBIH W HEBBITYKJIbIHA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TIPaBMIIbHBI MHOTOT PAaHHUK
77 Pacno3naBate OCHOBHBIE BHABI MHOTOIPAaHHHKOB (ITUpaMUaa, MpHU3MA,
' IpSIMOYTOJIbHBIN Tapaiesenunes, Kyo)
KnaccuduuupoBaTb ~ MHOTOrpaHHHMKH,  BbIOMpas  OCHOBaHUS  AJs
7.8 KJaccuPuKauu (BBITYKIbIC ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTpaHHHUKH, IPSMbIE U HAKJIIOHHBIE MIPU3MBI, TapajIeIIeITUIe bl)
7.9 OnepupoBaTh HOHATUSAMHU: CEKYILAs TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH NPUHLHUIIBI TOCTPOSHHSI CEYEHUIH MHOTOTPAHHUKOB, UCHOJb3Ys
' METO]I CJIE/IOB
CTpouth Cce4YeHHS MHOTOTPAHHHKOB METOJIOM CJIEZIOB, BBIMOJHSATh
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEXH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIAEHHE I€OMETPUYECKUX BEJIMYMH IO oOpasuam
WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH
7.12 peLIeHUN  CTaHJApPTHBIX MATEMAaTUYECKUX 3a/lad Ha  BBIYUCIICHHE
pacCcTOSIHUH MeXAy ABYMSI TOYKAMH, OT TOYKH JIO MPSAMOH, OT TOUYKHUIO
IUIOCKOCTH, MEX]Ty CKPELUBAOILUMUCS NPSIMBIMU
Pemrate 3amaun Ha HaXOXXIACHHE T€OMETPHUYECKHX BEIMYMH MO 0oOpasiam
713 WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH

PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4 Ha BBIYHCICHHUC YIJIOB
MCKAY CKPCIIMBAIOIMMUMHUCA HNPAMBIMU, MCIKIAY HpSIMOI;'I 1 IIOCKOCTBIO,




MCXKAY IINIOCKOCTAMU, IBYI'PaHHBIX YI'JIOB

Beraucnsate 00BEMBI M IIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 NUpaMuia) ¢ TpUMEHEHHEM (HOpMys, BBIYUCIATH COOTHOIICHUS MEXKIY
IUTIOIAASIMM ITOBEPXHOCTEH, 00bEMaMU MOJJOOHBIX MHOTOIPAaHHUKOB
715 OmnepupoBaTh MOHATHUAMHU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mnpeoOpa3oBbIBAaTh M HMHTEPIPETUPOBATH HHGPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUrypax, MpeICTaBICHHYI0 Ha
YepTekax U pUCYHKax
[IpumensTe reomerpuueckue (GakTbl IS PELIEHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJArarlluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIpUMEHEHHS 3aJaHbl B IBHOH (popme
718 [lpumensaTs mpocTeine MNpOrpaMMHbBIE CPEICTBA M 3JEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUECKUX 3aay
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
' KHU3HH, PACIIO3HABAThH MPOSIBIICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHATh MOyYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJTIU3UPOBATh peasibHbIE
CUTYallUU U IPUMEHATh U3YYEHHBIE MOHATHS B IPOLIECCE NMOMCKA PEIEHHs
MaTeMaTH4ecKu chopMyITMPOBAHHON MPOOIEMBI, MOACIHPOBATH PEeabHBIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUHU, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHH U TeopeM, amnmapara ajareopsl,
pelmaTh ~ MpakTUYECKUEe  3aJadyd,  CBsI3aHHBIE C  HAXO0XKJICHHEM
reOMETPUUECKHUX BEJIMYUH
11 KJIACC
Kon y
IIpoBepsiemblie NpeAMeTHBIE Pe3yabTAaThl 0CBOCHHS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATHAMU: LMIMHIPUYECKAs IMOBEPXHOCTh, 0Opa3yrolue
6.1 LHWINHAPUYECKON IOBEPXHOCTH, UWIMHAP, KOHUYECKas IOBEPXHOCTH,
oOpa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruueckasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpalieHus (HWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CITIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccudunupoBaTs B3aiMHOE pacroyioxkeHue chepbl U ITOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIapoBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHHUs,




F€OMETPUUECKHX Tell C MPUMEHEHUEM (opMyIT

6.7

OnepupoBaTh TOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTMCAHHBIN O0KONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallCHUsA

6.8

BbIYuCHATE COOTHOIICHUSI MEXKIY IIOIMIAASIMU TTOBEPXHOCTEH U 00bEMaMu
MOAO0OHBIX TEI

6.9

N300paxkaTh u3y4daemble (QUTYyphl OT PYKH M C NMPUMEHEHHEM IPOCTBIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PHCYHKOB IPOCTBIX
O00BEMHBIX (QUryp: BUA CBEpXY, COOKY, CHHU3Y; CTPOUTh CEUEHUS Tej
BpallleHus

6.11

W3BnexaTb, HWHTEPIPETHPOBATH M MNPeoOpa3oBbIBaTh HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TIEeOMETPUYECKUX (Urypax, MpeAcTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[lpumensTp reoMeTpudeckue (aKThl U PEIICHHS CTEPEOMETPHUYECKUX
3a/a4, NPEIIOJIAralolliuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
INpUMEHEHUs 3ajaHbl B IBHOH (popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIOTHATE  NEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBSICHATH, KAaKUMU CBOWCTBAMU OHHU
o0J1amaroT

6.15

[IpumeHsTH MpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JI€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yroil
MEKy BEKTOPaMH, CKAJIPHOE NPOU3BEICHUE BEKTOPOB, KOJIIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M INpOM3BEJEHUE BEKTOpa Ha YMCIO, YIroj
MEXAY BEKTOpaMH, CKaJSIPHOE INPOMU3BEACHHE, PACKIAAbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a;aBaTh TUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemrate HpOCTCﬁIHPIG TCOMETPUUCCKHE 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3aga4u Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKHUX OTHOIIIEHUH H
HaX0XXACHHUC TI'COMCTPHUYCCKHX BCJIIMYHUH II0 06pa3uaM I aJIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METOJbI npu pPEIICHNN CTaHAAPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTCI‘;IHJI/Ie nporpaMMHbBIC CPEACTBA U  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMCTPUICCKUX 3a/Ja1

6.22

[IpuBoauTE NpUMEpHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE M
JKU3HM, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLIC




CUTYallud U MPUMEHSITh U3yUCHHbIC TIOHATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cOpMYyIUPOBAHHOM MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
CUTYyallMM Ha S3bIKE T€OMETPHUHU, HUCCIEIOBATH IMOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHATUN W TEOpeM, amrmapara aireOpsl,
pemiath ~ MpakTUYEeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHHEM
T€OMETPUUECKUX BEIIMUNH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTEPeOMETpUH. Touka, MpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHEe 00 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U
CJIICACTBUA U3 HUX

7.2

7.3

B3auMHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TTapaJUIEIbHbIC
U CKpelmBaromuecs npsMble. [lapamienbHOCTP MHPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE: MapaJlICNIbHBIE TIPSAMbBIE B IPOCTPAHCTBE, MAPAJICIBHOCTh TPEX
OPSMBIX, MAapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJVIBIC COHAIpaBICHHBIMU
CTOPOHAaMH, YroJl MEXKIy IpPsIMBIMU B IIpOocTpaHCTBE. [lapasuieslbHOCTh INIOCKOCTEM:
[apajule]bHbIe IUIOCKOCTH, CBOMCTBA IapajIeNbHBIX IUIOCKOCTeH. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasienenunen,
MOCTPOEHUE CECUCHU I

[leprieHAUKYIApHOCTh MPSMOM M IJIOCKOCTU: TMEPHEHAUKYISpPHbIE NpsSMble B
IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTU MPSAMOM U IUNIOCKOCTH, TEOPEMA O NPSAMOMN NMEPHEHIANUKYISIPHON
IUIOCKOCTHU. YTJbl B IPOCTPAHCTBE: YroJi MEX1y MPSIMOI U IIIOCKOCTBIO, JBYIPaHHbIH
yroJi, TMHEHHBIA Yrol ABYrpaHHoro yria. IlepneHaukysp ¥ HaKJIIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUNIOCKOCTH, MPOEKIUs (PUrypbl Ha
IUIOCKOCTh. [lepneHauKyIsipHOCTh IUIOCKOCTEM: MPHU3HAK NEPIEHIUKYIIPHOCTH JIBYX
miockocTeil. Teopema o TpEX NepreHuKyIsIpax

7.4

[loHATHE MHOIOIpaHHHKA, OCHOBHBIC DJEMEHTBI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAaHHS TNPHU3MBI, MpsiMas M HAKIOHHAs NPU3MBI, OOKOBas
II0JIHASl TIOBEPXHOCTH Npu3Mel. [lapamienenunen, npsMoyronbHbIi Mapauieaenune] 1
ero csocrBa. Ilupammpa: N-yronpHas nupaMuja, 'paHd U OCHOBAaHUE ITMPAMUIBI,
OOKOBasi U TOJHAas IOBEPXHOCTb NMHUPAMMJIbl, MpPaBWIbHAs M yceu€HHas NUpaMua.
OneMeHThl Npu3Mbl M nupaMmuibl. [IpaBuibHBIE MHOTOTpaHHHKHU: TIOHSTHE
IIPAaBWJIBHOTO MHOTIOIPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs NHpamMHJa,
npaBUiIbHAs TPEyroyibHas MUpaMKa U MpaBWIbHBINA TeTpasap, KyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAax: OKTa’ap, MAOACKa’aAp U uKocadapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOH, IIOCKOCTH.
OneMeHTsl  CUMMETpPUM B NHpaMUAAX, [apajuleNeNunesax,  MpaBUIbHBIX
MHOI'OI'PaHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, nuaroHanu, yribl. [lmomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOLAAb OCHOBAHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSMOM Mpu3Mbl. [11o11aas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPaBWIbHON MUpaMHbI, TeOpeMa O IUIOMIAJIU YCEUEHHOW MUpPaMUJIBL.
[Tonsitre 06 00BEMe. OOBEM UpaMHIBI, TPUIMBI

7.7

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY IUIOMAASMU MMOBEPXHOCTEH,
00BéMaMHU IMONOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JI€MEHT COAEPKAHUS

I'eomeTrpus

6.1

[TuinHapryeckasi MOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHAPUYECKON moBepXxHOCTH. LlunmuHAp: ocHOBaHHMS W OOKOBask MOBEPXHOCTH,
o0pasyromias 1 ock, IJIOIa b O0KOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolre KOHUYECKOW MOBEPXHOCTH, OCh U BEpIlHA
KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, O0Opa3yromias U OcCh,
10Nl OOKOBOW M TOJIHOH TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3ymoliue H
BbICOTA, OCHOBAaHUA U GOKOBaSI IMOBCPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, AuaMeTp, Iouaap NoBepxHoctu cdepsl. Bzanmuoe
pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNaab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpalllCHUA Ha IJIOCKOCTH. Pa3BépT1<a OUJIMHApPA 1 KOHYCa

6.5

KomOuHamu tes BpaleHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
chepsl, cdepa, BircaHHasi B MHOTOTPAHHUK, WJIA TEJIO BpaIEHUS

6.6

[Tonstue 00 00BEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapaieNienuresia u ciaenacteus u3 He€. O0bEM MWIHHIIpA, KOHYyCA.
O0BEM 1mapa u mIomaas chepbl

6.7

[TomoGHBIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEXKTY TUIOIIAASIMU TTOBEPXHOCTEH,
00bEMamMu TOJIOOHBIX Tl

6.8

CeueHus HUINHApAa (napannenLHo U TNCPICHAUKYIISAPHO OCI/I), CCUCHHA KOHYCa
(napaﬂﬂenLHoe OCHOBAHHIO U IMMPOXOAAIICC YCPE3 BepI_HI/IHy'), CCUCHHA 1Iapa

6.9

Bekrop Ha miockoctd M B mnpocTpaHcTBe. (CIIOKEHHME M BBIYMTAHHE BEKTODPOB.
YMHOXEHNE BEKTOpa Ha 4ducio. PasnokeHne BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno napannenenunena. Pemenne 3anay, CBA3aHHBIX ¢ IPUMECHECHUEM
IIpaBUJI IEUCTBUH C BEKTOpaMU

6.10

[IpsmoyronbHas cuctemMa KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
[IpocTeiiimne 3amaun B KOOpAMHATaX. YToda Mexay Bekropamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BhluuCICHUE YrIOB MEXKIY NPSIMBIMH M TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI TP PELLICHUN T€OMETPUUYECKHX 3a/1a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
NMPoBEPSIeMOr0 | OCHOBHOWH 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro o01ero
TpeOOBaHMS o0pa3oBaHus

Bnagenne MeromaMu JOKa3aTeNbCTB, QJITOPUTMAMHU pEUICHHS 3a/1ay;
yMeHHe (GOopMyIUpOBaTH U ONEPUPOBATH MOHATUSIMH: OIpe/eNieHuE,
akcuoma, TeopeMma, CJeACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M NPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAMTH HPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HHIYKILIWU;
IIPOBOJMTD J10Ka3aTeNbHbIE PACcCyKIACHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
1 JIOTUYECKYI0  INPAaBUIBHOCTb  PACCYXAECHHUH; YMEHHE  OINEpPUpPOBaTh
MOHSTUSIMHU: MHOKECTBO, IOJMHOKECTBO, ONEpaly HaJ MHOKECTBAMU;
YMEHHME  HUCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapaTr Ui
OIMCaHUs PEAIBHBIX IPOLECCOB U SBJICHUN U MPU PELICHUM 3a/1ady, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN Ipad, 1epeBo, IUKI, rpad Ha MITOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadsl Mpu

pEIICHNH 33124

YMeHrne omnepupoBaTh TMOHSATHSIMH: HATYpaJIbHOE YHCIO, IEJI0E YHCIO,
CTETICHb C IEJIBIM IT0Ka3aTelieM, KOPEHb HATypaJbHON CTEIICHH, CTEIIECHD C
pallMOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHb C HeﬁCTBHTGHLHBIM IIOKa3aTcJIeEM,
JIOI‘apI/I(bM qucia, CUHYC, KOCHMHYC U TaHI'CHC HIPOU3BOJILHOTO 4YHCIIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHWCIO, HPPALUOHAIBHOE YHCIIO,
MHOXXCCTBA HATypaJbHbIX, MNCJbIX, pallMOHAJIbHBIX, HeﬁCTBHTCHLHBIX
2 YHUCCJI; YMCHUC HUCIIOJIB30BATh NIPHU3HAKU ACIIMMOCTH, HauMEHBIIUN 06L[II/II\/'I
JNeNUTeNh W HauMeHbllee oOlee KpaTHOe, aiaroputM EBknmma mpu
pElIeHNU: 33/a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHHE BBITIOJIHATH BBIYMCICHHE 3HAYCHUI U TIPE0OPa3OBaHMsI
BBIPDOKEHHH CO CTENEHsSMH M JjorapudmamMu, Mnpeodpa3oBaHUs IPOOHO-
palMOHANIBHBIX ~ BBIPAKEHHIA, yMEHHE  ONEPHPOBATH  IMOHITHUSMHU:

nOCJICA0BATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaSI mporpeccusa, reoMETpruICCKad




mporpeccusi, OECKOHEYHO YOBIBAIONIas TIeOMETpHUYECKasi IPOTPEecCus;
yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONMEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBICE KOMIUIEKCHBIE YHCIIA, MOAYJIbh W apryMEHT
KOMIUIEKCHOTO  uucia, (QopMa  3amucu  KOMIUIGKCHBIX  YHCEI
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U aiureOpanyeckas); yMETh
MPOU3BOIUTH apuPMeTHUECKUe JEHUCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH PUMEPHI UCTIOIH30BAHMS KOMIUIEKCHBIX YHCEN; OMEPUPOBATH
MOHATUSAMM:  MaTpuma 2xX2  u  3%3, onpenenuTeiab  MaTpHIbL,

I“eOMeTpI/I‘{CCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh MOHATHSAMH: DPALMOHAIBHBIE, HpPpaLMOHAJIbHBIE,
MoKa3aTebHblE, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMAa YypPaBHEHUI U HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUN, HEpPaBEHCTB M CHCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpPAaBEHCTBA U CHUCTEMbl C IOMOUIbIO PpaA3IMYHBIX HPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbl ISl PEIICHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JInYHbIX obOmacTei HAaYyKU U pCaHBHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMM: (QYHKIUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTD (PYHKIMM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (YHKIHMU, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKIMA HAa TIPOMEKYTKE, HENpepbIiBHAS (DYHKIMSA, aCUMITOTHI rpaduka
byHKIMK, TIepBas U BTOpas MPOU3BOAHAs (YHKIMH, T€OMETPUUYECKUN U
¢u3nyeckuil CMbICI MPOU3BOAHON, MEpPBOOOpa3Has, OIpeneIEHHbIN
UHTETpajl; yMEHUE HaXOAUThb AaCUMNTOTHl rpaduka (QyHKLUHUU; YMEHUE
BBIUUCIISATh ~ MPOU3BOJHBIE  CYMMBI, IPOW3BEJCHHS, YaCTHOTO U
KOMIIO3UIIMN (YHKIWH, HAaXOAWUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMU; yMEHHE HaXOIWUTh MPOU3BOJIHBIC SJIEMEHTAPHBIX (YHKIIHUI;
YMEHHE HCIIONB30BaTh MPOU3BOJIHYIO Ul HCCleloBaHUS (YHKUUH,
HaXOJWUTh HauOOJbIIME W HAaWMEHbIIME 3HA4YEHUS (YHKIMN; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHa/ln3a; NOPUMEHATH TMPOM3BOAHYIO [UISI HAXOXACHUS HAUIYYIIEeTo
pelleHrs B MPHUKIAAHBIX, B TOM YHCIIE COLIMATbHO-d)KOHOMUYECKUX H

(U3UYECKUX 3aJ1avax; HAaXOJIUTh TUIOMIAAU U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; IMpUBOAWUTE HNPHUMEPBI MATCMATHYCCKOIO MOACIHMPOBAHUA C

oMouIbio AU pepeHInaIbHbIX YpaBHEHUN

YMeHne onepupoBaTh MOHATHAMA: Tpapuk QyHKIHMH, 0OpaTHAs (yHKIHS,
KOMIO3UIUs (DyHKIMA, JTuHEWHas QYHKOWsA, KBaapaTudHas (QyHKIUS,
panMoHanbHast (QYHKIUS, CTENEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢dbyHKIMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIWH, TOKa3aTelbHAs U
norapupmuyueckass (YHKIUU; yMEHHE CTPOUTh TpaduKd M3YUCHHBIX
¢GbyHKUMH,  BBINONHATE  NpeoOpa3oBaHust  rpaukoB  GyHKUUH,
UCTOJIb30BaTh IpadUKK Uil U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
peUICHNH 3a7ad U3 JPYrux y4eOHBIX NMPEIMETOB M 33had U3 peajbHOU
KU3HM; BBIpaXaTb (QOPMYJIaMU 3aBHCHUMOCTH MEXJy BeJIHYHHAMU,
UCTIONIB30BaTh CBOWMCTBA W rpaduku (QyHKIMH Ui peIIeHUs] ypaBHEHHH,
HEpaBeHCTB M 3aJad C IapaMeTpaMH; H300pakaTb Ha KOOPIMHATHOMN

IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHne pemath TEKCTOBbIE 3a7auyd pPa3HBIX TUIOB (B TOM 4HCIE Ha
IIPOLEHTHI, JOJM U YacTH, Ha JIBUKEHUE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJa4d U3 00JIAaCTH YIpaBJiICHMs JIUYHBIMU U CEMEHHBIMU
(¢uHAHCAMU); COCTABIATH BBIPAXKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIOBUIO 3aJayd, HUCCJIENOBAaTh IIOJYyYEHHOE pELICHUE U
OLIEHMBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJEIUPOBAThH
peajbHBIE CUTyallMM Ha S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIIE0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

YMeHue omnepupoBaTh MOHATHUAMH: CpefHee apupMeTHuecKoe, MeanaHa,
HauOoJIbIlIee W HAMMEHBIIICE 3HAYCHUS, pa3Max, JTUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOIO0 Ha0Opa; yMEHHE HW3BJIEKATh, MHTEPIPETUPOBATH
nH(popMaIrio, MPEICTaBICHHYIO B TabJIWIIAX, HA JUarpammax, rpadukax,
OTpaXKaIOIYI0 CBOICTBA pealibHbIX MPOILIECCOB U SIBICHUH; MPEICTaBIAThH
uHGOpMAIIMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIENOBaTh
CTATHCTUYECKUE JaHHBIC, B TOM YHUCJIE C NPUMEHEHHEM TIpaduueckux
METOJIOB H AJIEKTPOHHBIX CPEACTB; rpa)MuecKu UCCIEOBATh COBMECTHBIE

Ha6J'IIO,Z[CHI/I$I C MOMOIIBIO JHUArpaMm paCCCUBAHUSA U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHSATUSMHU: CIYYaWHBIA ONBIT M CIydailHOE

CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘lﬁfIHOFO CO6BITI/I$I; YMCHHUE BBIYUCIIATH




BEPOSATHOCTb C MCIIOJIb30BAaHMEM TIpapUUECKUX METOI0B; INPUMEHATh
GopMyIbl CIOXKEHHS] U YMHOXKEHHUS BeposiTHOCTEH, (opMylly MOJIHON
BepOATHOCTH, Gopmyny bepHymin, komOuHaTopHble (aKThl U (OPMYIIBI;
OLICHHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; yMEHHE ONEepUpOBaTh
MNOHSATUSMM:  ClIy4aiiHas BEJIMYMHA, pACHpEleIeHUEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHUJAaHHUE, JUCIEpPCHS W CTaHJApTHOE OTKJIOHEHHE
CllyyailHOH  BeNMUYMHBI, (QYHKIUH pacrlpeiesieHus U  IJIOTHOCTH
PaBHOMEPHOIO0, [TOKA3aTEIbHOI0 U HOPMAJIBHOTO PacCHpEEICHUN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENEICHUN Ul pelIeHHs 3a/1ay;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METObl BHIOOPOYHBIX
UCCIIEI0OBAaHUM; YMEHUE TPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOIHBIX U OOIIECTBEHHBIX SBICHUAX; YMEHHE
OIEpUPOBATh MOHATUSAMH: COYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHHUH,
YUCIO  IEpecTaHoBOK; OumHOM  HbploTOHA; yMeHHE  IPUMEHSATH
KOMOMHATOpHbIE (aKTbl U PACCYKACHUS JUIsl PELICHUs 3a]ad; OLCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJYYEHHBIA PE3YyIbTaT

Ymenue OIICpHUPOBATH IIOHATUAMMU TOYKa, npsamas, IINIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA YTJia, INIOCKUN YroJl, IBYIPAHHBINA
YroJj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKECS IIPSIMBIC, MAPAIUICIBHOCTD U
NEPIEHIUKYIIAPHOCTh IPSIMBIX U IUIOCKOCTEH, Yroyl MEXAy IpsSMBIMU,
yroa MEXAy IpsAIMOM M IUIOCKOCTBIO, YrOJl MEXKAY IUIOCKOCTSMH,
pacCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSMBIMH,
pacCTOSHHE MEXKAY IIOCKOCTSMH; YMEHHUE HCIIOJIb30BaTh IPU PEIICHUN
3aJa4 U3y4eHHbIE (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLICHUBATb
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYECKHE
MOJEIU C IOMOUIBK0 TE€OMETPUYECKUX IIOHATHNA M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAL (GUTYpPBl, 00BEM (QHUTYpHI,
MHOTOT'PaHHHK, IMPAaBHJIBHBIII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajenenunes, Opu3Ma, NOHpamMuaa, (urypa M IMOBEPXHOCTb
BpallleHHs, LWIMHApP, KOHYyC, wmap, cdepa, miomanb cdepsl, Mmiomanb
MOBEPXHOCTH NHpPAMHbI, MPU3MBI, KOHYyca, IWIMHApa, 00BEM Kyoa,
IpPSMOYTOJBHOTO TapajulesienuIea, NUPaMUAbl, NPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHS KOHyca M IMIMHIPA,

napaji€jibHbIC OCH HJIHM OCHOBAaHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasics cdeppl, LWIMHIPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKa, W300pakaTh MHOTOTPAaHHHWKH, (QUTYPHl W TIOBEPXHOCTH
BpAIEHHS, X CEUSHHsI, B TOM YHUCIIE C MOMOIIBIO AIIEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (PHUTYp, CaAMOCTOSTEIHHO
(bopMynHpOBaTH ONpeeNICHUs] U3ydaeMbIX (UTYp, BBIIIBUTATh TUTIOTE3bI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (HUryp, OOOCHOBBIBATH HWIIH
OlpoBepraTh MX; yMEHHE NPOBOAUTH Kiaccuukanuioo Quryp 1o
pa3MYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTOJTHUTENbHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh MOHSATHSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napasuieNbHbli TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHuWe TOMOOMs, TMMOA00HBIE (GUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIC W TOAOOHBIE (UTYpPHI, B TOM YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh T€OMETPHUCCKUE OTHOIICHUS TIPH
pelIeHNH 3aJad4; HAXOJWUTh TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YOI,
wionaab, 00bEM) MpU pelIeHUH 3a7a4d U3 JPYrux y4eOHBIX MPEJIMETOB U
U3 peasbHOW KM3HHM;, YMEHHE BBIUYHCIATH T'C€OMETPUYECKHE BEIHMYUHBI
(mMHA, yromj, IUIOMAAbL, OOBEM, IUIOUIA/[b TOBEPXHOCTH), HCHOJB3YS
M3ydeHHbIE (OPMYIIBI U METOAbl, B TOM YHUCIIC: IUIOIAAb MOBEPXHOCTH
NMpaMUbl, NPU3MBI, KOHYCa, IMIMHApaA, IUomaas cdepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO MapasUieNienumnea, MTUPAMUIbI, TPU3MBIL, [TUIHMHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOIICHHUC 00BEMOB HOI[O6HLIX (I)I/Il" Yp
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YMeHue onepupoBaTh MOHATHSAMU: HMPSIMOYTOJIbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pasJioKeHUE BEKTOpa Mo 0Oasucy,
CKaIIPHOE TMPOU3BEJCHNWE, BEKTOPHOE IPOW3BEICHHUE, Yroll MEXIy
BEKTOpPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHss FTeOMETPUUECKUX 3aa4 U 33/1a4 APYruX y4eOHBIX MPEIMETOB
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YMmenue BBI6I/IpaTB HO,[[XOﬂSIH_II/Iﬁ MCTO IJId pCIICHUA 3aaa4r; TIOHNUMAaHHC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU MPHUPOAHLIX U 06I_I_ICCTBGHHBIX
nmpoueccos u HBHCHHP'I; YMCHHUC PacCllO3HABAThL IMPOABJICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC MPUBOJAUTH IIPUMCPBI MAaTCMATUUYCCKUX

OTKPBITUH POCCUMCKOM U MUPOBON MaTEMAaTUYECKOU HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uwucna v BBIYUCICHHS

11 HarypanbHble u niensie uncia. [lpuzHaku AeTUMOCTH LENbIX YHCE

12 Panmonanenpie  uncima. OOBIKHOBEHHBIE W JICCSITHYHBIE JIPOOH, TIPOIICHTHI,
' OECKOHEYHBIC TTEPHOTUUECKHIE TPOoOH

13 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. JIeHCTBUs ¢ apuMeTHIeCKUMHU
' KOPHSIMHU HaTypaJbHOW CTETICHH

14 Crenensb ¢ 11e76IM TIokazaresneM. CTeneHb ¢ palioHAIbHBIM Toka3areneM. CBOHCTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAaHTCHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecaTHyHbIe U HATYpPAIbHBIC JTOTAPHUPMBI

etictBurenbHble 4Yucia. ApudmeTudyeckue ornepandd ¢ JIHCTBUTEIIBHBIMU
1.7 yuciaamu. [TpuOnmKEHHbBIC BBIYUCICHHS, IPABUIIa OKPYTIICHHUS, IPUKKIKA M OLICHKA
pe3yibTaTa BHIYHCICHUN

1.8 [IpeoGpa3oBaHue BbIPaKEHUI

1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA

2.1 Llenbie 1 TpOOHO-paIIOHANIEHBIC YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHUS

2.4 [Toka3arenbHbIe U JIoTapu(PMUIECKIE ypaBHEHHUS

2.5 Llenpie ¥ pOOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 HppaunoHanabHble HEpaBEeHCTBA

2.7 [TokasaresnbHbIC U JIoTapuPMUISCKIEC HEPABEHCTBA

2.8 TpuroHoMeTpuyecKre HepaBEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHN M HEPABCHCTB

210 VYpaBHeHusl, HEPABEHCTBA M CHCTEMBI C TTaApAMETPAMHK

211 Marpuna cucTeMsl JUHEHHBIX ypaBHEeHHN. OnpeenTeab MaTPUIIbI
3 ®OyHkyK U rpaduku




Oynkius, cnocoobl 3amanus GyHknuu. ['padux GyHkuu. BzanmHO oOpaTHBIC

3 bynkiun. Yétupie u HeuéTHbIe QyHkumu. [leproanueckue GpyHkmm
OO6unacte ompeselieHUss W MHOXKECTBO 3HaueHui QyHkuuu. Hymm dyskuun.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' MakcuMymbl U MHUHHUMYMBI GyHKIuU. Haumbosbiiee u HauMeHbIlee 3HAUYCHUE
GYHKIIMH Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaldbHBIM U IeNbIM ToOKa3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTENIEHU
3.4 Tpuronomerpuueckre GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku pa3peiBa. AcuMnTOTHI TpadukoB (yHkiuit. CsoiicTBa  (QYHKIHMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 INocienoBaTeNLHOCTH, CIIOCOOBI 3a0aHHUS [T0CIIEA0BATENILHOCTEHN
3.8 Apupmerrueckas 1 reoMeTpudeckas nmporpeccun. @opmyrna CI0XXHBIX MPOLIEHTOB
4 Hauana matematuyeckoro aHamusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIC AI€MEHTAPHBIX PYHKLINN
[lpumeHeHrne MPOU3BOJHOM K HCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxoxenue HanOOJBIIEr0 U HAUMEHBIETO 3HaYCHHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
3) MHoXecTBa H JIOTHKa
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucatenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOuHatoprka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u OBEPXHOCTH BPALEHHUS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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