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HOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oOurero o0pa3oBaHusl, TaK Kak 00ECIEYMBAET BO3MOKHOCTh U3YUYE€HUS AUCLUIUINH
€CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH W MPEIMETOB T'yMAHUTAPHOIO IUKJIA.
ITockonpKy  JIOTMYECKOE  MBILUIEHHE,  (OpMUpYEMOE€  IpU  H3YyYEHUHU
O00yYarOIIMMUCS NOHITUIHBIX OCHOB I'€OMETPHUH, IIPHU JI0KA3ATEIBCTBE TEOPEM M
NOCTPOEHUH LIETIOYKHU JIOTUYECKUX YTBEPHKAECHUI MPHU PEIICHUH T'€OMETPUUYECKHUX
3aJa4y, yMEHHE BBIIBUTaTb M ONPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPH PELICHUM 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTH
dbuznyueckux 3amay.

Lens ocBoeHust mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriay0néHHOM
YPOBHE — pa3BUTHE WHJIUBUIYAIBHBIX CIIOCOOHOCTEH oOOyyarouuxcs npu
U3yUYEHUU TEOMETpUU uepe3 o0ecredyeHue BO3MOKHOCTH MPUOOPETEHUs WU
UCTIONIb30BaHUsl Oojiee TIyOOKMX TEOMETPUYECKUX 3HAHUW W JEHCTBUH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOr0 Npo¢heCcCrOHAIBHOrO
00pa30BaHMsl, CBSI3aHHOIO C UCMOJIb30BAHUEM MATEMATHKH.

[IpuoputreTHpIMH 3a7jauaMu Kypca TE€OMETpUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIOIIMMH M YCHIMBAIOIMMH Kypc 0a30BOr0 YpOBHS, SIBJISIOTCSL:

pacHIMpeHre MpeACcTaBiIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpHI U
(dbopMUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKHEUIIMX MAaTEMaTUYECKHX MOJENAX, IO3BOJSIOIIUX OINUCHIBATh U HU3Yy4aTh
pa3HbIe SBJIEHUS OKPYKAIOUIEro MUpa, 3HAHWE MOHATUMHOIO anmnapara 1o pa3jaeny
«CrepeomeTpusi» yueOHOro Kypca reOMEeTpuH;

¢opmMupoBaHue  yMeHHs ~ BJaJ€Th  OCHOBHBIMU  TOHSATHUSIMH O
OPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSITb, YMEHHS JIOKa3bIBaTh TEOPEMbl M HAXOAMTh
HECTAHJAPTHBIE CIIOCOOBI PELLICHUS 3a/1a4;

(opMupOBaHUE YMEHUS pacro3HaBaTh HAa YEPTEKax, MOJEIAX U B pealbHOM
MUPE MHOTOIPAaHHMKM M Tela BpalleHUs, KOHCTPYHPOBaTh TI'€OMETPUYECKHUE
MOJIETIH;

(opMuUpOBaHUE MOHUMAHUS BO3MOYKHOCTU aKCMOMATHYECKOTO IOCTPOCHMS
MaTeMaTUYeCKUX TEeOopuil, (popMHupoBaHHE MOHUMAHUS POJIM AKCUOMATUKU IPU
IIPOBEJECHUHN PACCYKIACHUN;

dbopMUpoBaHUE yMEHHUS BJIaJ€Th METOAAMH J0Ka3aTelIbCTB U aJIrOPUTMOB
pelIeHNs, YMEHUSI UX IPUMEHATh, MPOBOJIUTH JIOKA3ATEIbHBIE PACCYXKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUYECKHX 33a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMUpOBaHME TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTelIbCTB  IMpHU



000CHOBAHMY MAaTEeMaTUYECKUX YTBEPKJICHUIN U POJIM AKCUOMATHKHU B ITPOBEACHUU
JNENYKTHUBHBIX PacCyKIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaromIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIIJICHUS], THTEPECA K U3YUYCHHUIO T€OMETPUY;

(dopmupoBaHue (YHKIMOHATIBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHUS pPACO3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalMsIX U MPU U3YUYEHHUH JIPYTUX
y4eOHBIX  IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJIETTUPOBAHUS pEATbHBIX CHUTYallMid, HMCCIIEIOBaHUA MOCTPOEHHBIX MOJIENEH,
UHTEPIPETALMU TOJIYYeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBustorcsi: «lIpsiMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BeKToppl UM  KOOPAWUHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBE.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHuEe «yMETh ONEPUPOBATH
HNOHATUSMUY», PEIEBAHTHBIMU T'€OMETPUU Ha YriayONEHHOM ypOBHE OOydYeHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMM  pacrhpenensieTcsi He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSIM, HO U 10 rojam odydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHuss DenepanbHoil paboueit
OpOrpaMMbl, paclpeenEHHbIM IO ToJaM OOY4YEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIILHBIM BOIPOCaM O0yUaroIIuecs
oOpamanuch HEOAHOKPAaTHO. OTO  TO3BOJSET OpPraHuW30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMH MOHATUSAMH M HABBIKAMU ITOCJIEI0BATEIbHO U MOCTYIATENbHO, C
COOJTI0/IEHNEM MPUHLINIA PEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKIIIOYATh B OOUIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00Y4aIOUIUXCsl, PACIIUPSS U YIIIyOJss
e€, 00pa3ys MpoYHbIe MHO)KECTBEHHBIE CBSI3U.

Ilepexon Kk U3y4EHUIO TEOMETPUHN HA YIIIyOlIEHHOM YPOBHE NO3BOJISIET:

co3garb  ychnoBus s guddepeHuManud  O0y4deHHs, IOCTPOCHHUS
WHAUBUIYATbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHeUUuTh YriyOJEéHHOE
U3y4eHHE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro mpeamera «MaTemaTHKay;

HNOJATOTOBUTHh OOYYAIOIIUXCS K MNPOJAODKEHUI0 H3YYEHUS MATEMATHKU C
yuéroM BbIOOpa Oyayimied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o0muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoOro kypca «l'eomerpus» Ha yriayOln€HHOM YpOBHE
orBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS ~ CTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUSI U3 HUX.

B3anMmHoe pacnonoxeHue IpsMBIX B MPOCTPAHCTBE: II€pECEKaroLHecs,
napajuleJIbHble M CKpemuBaromuecss npsmble. [Ipu3Haku CcKpenmBaronmxcs
npsaMbIX. [lapamnenbHOCTh IPAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MapauIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IMAPAILIEITIBHOCTD TPEX MPAMBIX, HAPATUIEIbHOCTD IPAMOU
U 1iockoctu. IlapamiensHoe M LIEHTpabHOE TNPOEKTHPOBAHUE, H300paKEeHUE
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOIO NPOEKTHpoBaHudA. M300pakeHue
buryp B nmapaysieibHOM MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NPSIMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IMapaljieIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIIbHBIX IJTIOCKOCTEH. [Ipocreitmue
OPOCTPAaHCTBEHHbIE (PUIypbl Ha IJIOCKOCTH: TETpajAp, Mapajulelenumes,
IMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISIPHOCTD NPSMON U IUIOCKOCTH: NEPIIECHINUKYJIPHBIE NIPSMbBIC B
IIPOCTPAHCTBE, MNPSAMBIE IAPAJUICIBHBIE W IEPIECHIUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK TEPNEHAUKYISIPHOCTH MPAMOW M IUIOCKOCTH, TEOpEMa O NPSIMOM
NEPIEHINKYJIAPHON IJIOCKOCTH. OptroronansHoOE IPOEKTUPOBAHMUE.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT MmpsAMOM A0  IJIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JIBYX
I0cKocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYrael B NPOCTPAHCTBE: yrojl MEXAY NPSAMOU U IUIOCKOCTBIO, IBYIDAaHHBIN
yTOJl, JUHEHUHBIA YroJl IBYTPAHHOIO yria. TpEXrpaHHbIi U MHOTOTPAHHBIE YTJIBI.
CBoiiCTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JIBYIPAaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKH

Buael MHOrorpaHHuMkoB, pa3BEépTka MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, npsMas U HaKJIOHHAsl IPU3Mbl, OOKOBAasi M MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, nOpsAMOYIOJBHBIA — NApajuIeNENuIe] W €ro  CBOWMCTBA.
Kparvaiimme myrm Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronpHas mnupamuja,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHel
IIPaBUJIBHOM NUpamuzbl. lIpaBUibHBIE MHOIOIpaHHMKH: IPaBUJIBHAS IIpU3Ma U



npaBUjibHAs THMpaMUJia, NpPaBUWIbHAS TPEYrojbHAs MNUpaMuUlia U TPaBUIbHBIN
TeTpa’lp, Ky0. IlpencraBmeHue o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTa’3p,
JOEKA’AP U UKOCABP.

Borunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U TIOJIHOW TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIa/lb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPaBUIBHOM MNUpaMUIbL,
TE€OpeMa O IUIOIIAN YCEUEHHONW MUPaMU/IBI.

CummMmerprss B IPOCTPAHCTBE. OJEMEHTHl CHUMMETPUM  MPABHIBHBIX
MHOrOrpaHHUKoB. CHMMETpUSi B MPAaBUIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuieNienunea, CUMMETPUsS MNPAaBWIbHBIX MPHU3M, CHUMMETPHUS NPaBUIbHOU
UPAMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABIEHHBIE MW IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[elCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA Ha YHCIIO.
[ToHATHE KOMIUTaHApHBIE BEKTOPBI. IIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O Ppa3lIOKEHWHM BEKTOpa II0 TPEM
HEKOMIUIAaHapHBIM  BeKkTopaM. [IpsmoyrompHass  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel BekTtopa. CBs3b MEXAY KOOPAMHATAMHM BEKTOpa W
KOOpAMHATaMU TOYEK. YTOI Mexkay BekTopamu. CKajasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[TonaTus: UUIMHAPUYECKAs TIOBEPXHOCTb, KOHWYECKass TOBEPXHOCT,
chepuueckass TMOBEPXHOCTb, oOOpasylolue TMnoBepxHocTe. Tenma BpalieHus:
IWIMHAP, KOHYC, YCEUE€HHBIM KOHYyc, cdepa, map. B3aumnoe pacmnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHMs] Ha TUIOCKOCTU. Pa3BépTka nunuuapa u koHyca. Cummerpusi chepsl U
mapa.

O6béM. OcHOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
OpsMOYTOJBLHOIO Mapajuienenunega u ciueactBus u3 He€. OObEM mnpsMon u
HAKJIOHHOW MPU3MBI, LWJIWHIpA, TUpaMuJibl 1 KoHyca. O0BEM 1Iapa v IIapOBOIo
CErMeHTa.

KoMOuHnanum Tenm BpamieHuss ¥ MHOrOrpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHIAP, OINHUCaHHas OKojo uuiauHApa. Ilepecedenne cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepbl miockocTeio. [loHsATHE MHOTOrpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdephl, BNUCAHHOW B MHOTOTPAaHHUK WA TEJO
BpAILICHUSL.

[Imomans MOBEPXHOCTH IWIMHAPA, KOHYCA, IUIOMaab cepbl U e€ dacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX (uryp. IIpeobOpazoBanue momodusi, romMmoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoenne ceueHnii MHOIOTPAHHUKOB M TEJ BPAIICHUSI: CEUEHUS LIUINHIPA
(mapannenbHO Y MEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (mapajuienbHbIe
OCHOBAHHUIO U MPOXOASIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHHI: METOJ| CJIENO0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYLIEH TIIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Omnepauuu Haj  BeKTopaMH. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOTO YMHOXEHMS. [IpsimoyronbHas
CHUCTEMa KOOpAMHAT B IpocTpancTBe. KoopanHatel BekTopa. PaznoxeHnne BekTopa
no Oasucy. KoopauHATHO-BEKTOPHBIA METOJ MpPU PEIICHUH T'E€OMETPUUYECKUX
3a7ad4.

JIBUKeHUs B IPOCTPAHCTBE

JBmxenus: npoctpancTBa. OtobOpakeHus. JIBUKEHUS U paBEHCTBO GUTYP.
OOmme cBolcTBa JBWKCHUH. Buabl JBWKCHUH: TapauIebHBIA IEPEeHOC,
LEHTpalbHAs CHUMMETPHS, 3€pKajibHasi CUMMETpHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEACTAaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npoleayp TPakIaHCKOro oOiiecTBa (BBIOOPHI, OMNPOCHI W JIPYroe), yMeHHue
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMHA U Ha3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW HICHTUYHOCTH, YBaXKEHUS K
MPOLIJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTHusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO IMOBEJCHUS, CBSI3aHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM JIOCTI)KCHUN HAyKU U JEATEIbHOCTbIO Y4E€HOro, OCO3HAaHHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTH4eCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAS OSCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUM, PACCYKIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTb yMEHHUS MPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBBIO (3I0pPOBOE IHMTAHHWE, COATAHCUPOBAHHBIM PEXHUM 3aHITHUH U
OTJIbIXa, peryispHas (u3nuecKkass aKkTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHSITUSX CIOPTUBHO-03/I0POBUTEIIHLHOM J1€SITEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyIy, OCO3HaHHE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznmuuHbIM  chepaM  Tpo(ecCHOHATBHON  NEATETLHOCTH, CBSI3AHHBIM  C
MaTeMaTHUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir npodeccur © pealn30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U



caMo00pa30BaHUIO Ha TMPOTSHKEHUM BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHUE:

c(OpMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TIOHUMAaHUE BIUSHHUS
COLMAIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBbHOU
Cpellbl, OCO3HAHUE TJI00ATIBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUECHTALIHS
HAa TMpPUMEHEHHE MaTeMaTHUYeCKMX 3HAaHMWA JUIsl pelieHus 3agad B 00JacTu
OKPY)KAIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX
MOCJIEACTBUN JIJISI OKPYIKAIOILLIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKM W  OOILIECTBEHHOM  TNPAKTUKH, [OHMMAaHHE
MaTeMaTUYECKOM HAayKH Kak c(eppl UelIOBEYECKOW NeATEIbHOCTH, JTamoB €&
pa3BUTHA M 3HAYMMOCTH JUISI DPA3BUTUSA LMBWIM3ALMHU, OBJIAJACHUE S3BIKOM
MAaTeMAaTUKH W MATEMaTUYECKOW KYJIbTYpOW KakK CpEICTBOM MO3HAaHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYHO W UCCIEAOBATEIbCKYIO AEATEIbHOCTD
VWHIVBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

basoBble jlornuecKue 1eicTBUA:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TMOHATUN, OTHOIIEHWM MEXIy HNOHATUAMH, (OPMYIUPOBATH
OTIpeNeNICHUs] MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIUY,
OCHOBaHMS 1711 0000IIEHNS U CPAaBHEHHMSI, KPUTEPUU TPOBOJUMOI0 aHAIMN3;

BOCIIpUHUMATh,  (OPMYJIUPOBaTh U  INPEoOpa3oBbIBATH  CY)KJCHUS:
yTBEpAUTEIbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJIITh MATEMAaTHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUHNS
B (pakTax, JaHHBIX, HAOJIONECHUSAX W YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JieNaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX U
WHIAYKTHBHBIX YMO3AKIIOUYECHUM, YMO3aKIIOUEHUHN 110 AHAJIOTUU;

IIPOBOJINTH CAMOCTOATENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(psiMbI€ U OT NMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEpPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOIbI;

BbIOMpaTh CMOCO0 pemeHus: y4dyeOHOW 3amadyu  (CpaBHUBATh HECKOIBKO
BapUaHTOB  peUIeHus, BbIOMpaTh HaumboJee MOAXOIAIUH C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/bCKHe AeiCTBHUA:



UCTOJIb30BaTh BOMPOCHl KaK MCCIEIOBATENbCKUM HHCTPYMEHT IO3HAHMA,
(opMynHpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh MCKOMOE U JaHHOE, (hOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHPOBATh
CBOIO MTO3UIIMIO, MHEHHE;

IPOBOJUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIIEIOBAHNE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJIECHUS, IPoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1Yy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (POPMYJIHPOBATH OOOOIICHHS] M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONEHUS, HUCCIEIOBAaHMs, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

IPOrHO3UPOBATh BO3MOMKHOE pA3BUTHUE IIpollecca, a TakXKe BbIJIBUTATH
IPEAIIONIOXKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBJISITh JeUIUTHl MHPOPMAIINH, JAaHHBIX, HEOOXOAMMBIX Uil OTBETa Ha
BOIIPOC U JJIsI pElICHUs 3a]1a4H;

BBIOMpATh UH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATD,
CHUCTEeMAaTHU3HPOBaTh M HUHTEPIPETHPOBATh HHPOPMAIUIO Pa3IMYHBIX BHIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBaTh HH(POPMALIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WLTIOCTPUPOBATh Tpaduuecky;

OLICHHBATh HaAEKHOCTh uH(popMau 1o CaMOCTOATENIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHIMHU H
HEeIsIMUA OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaThb CBOKO TOUKY 3pEHHUS B
YCTHBIX M TUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHMS IO XOJy pelIeHus 3ajayd,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJeMbl, pellaeMol 3ajayu, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUAMHU APYTUX YYACTHHKOB
Jyajora, oOHapy>XMBaTh Pa3WdUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (dopme
(bopMyIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS,

NPEACTaBIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOEKTa, CAMOCTOSITEIBLHO BBIOMpPATh (QOpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
IIPE3CHTAITMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryjisiTuBHbIE YHUBEPCAJbHbIE yUeOHbIE TeiiCTBUSA
Camoopranusanus:



COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/1a4i, BHIOMPATh CIIOCO0 PEIICHUS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

BJa/JeTh  HABbIKAMU  IIO3HABaTEJIbHOM  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJISI MpoIlecca M Pe3ysibTara pelIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUM 3a/1auH,
BHOCUTbH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBSICHITH IPUUNHbI
JOCTHKCHUS WM HEAOCTHDXKCHUS PE3yJIbTaTOB AEATENbHOCTH, HAXOAUTh OLIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEIBbHOCTD:

IOHMMAaTh M HCIIOJIb30BaTh MIPEUMMYIECTBA KOMAaHIHON M WHJIWBHUIYaJIbHOU
paboThl mMpHU pelIeHHH Y4eOHbIX 3a]ay, [PUHUMATh LEIb COBMECTHOMU
NEeSATENbHOCTH, IJIAaHUPOBATH OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneisiTh
BUABl paboT, JOroBapuBaThCs, O0OCYXIaTh IpPOLECC M pe3yiapTaT paldoThl,
000011aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYNIOBBIX QopMax paboTsl (00CYyXJeHHUs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbI» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOPJAMHUPOBATh CBOM JACUCTBUSA C JPYIMMHU YI€HAMU KOMAaHJbI, OLIEHUBATH
Ka4yecTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konuy 10 knacca o0yyaromuiics HayquTCs:

e CBOOOJHO ONEpUPOBaTh OCHOBHBIMU MOHSATUAMH CTEPEOMETPUM MpHU
peLIeHNH 3a7a4 U ITPOBEACHUM MATEMATUYECKUX PACCYKICHUN;

e TIPUMEHATH AKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IPHU PELICHUH
r€OMETPUYECKHUX 3a/]1a4;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIIOJNIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NMPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO OIEpPUPOBaTH TMOHATUSAMH, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMH B NPOCTPAHCTBE, MEXAY MNPAMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOMHO pacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuaa, NpsSIMOYTOJIbHBIN Mapajuienenunesn, Kyo);

e KJIacCUPUIMPOBATh  MHOTOIPAHHHMKHM, BbIOMpass  OCHOBaHHUA IS
KJ1accu(UKaIuy;

e CBOOOJAHO ONEpUPOBATH  IOHSATUSIMHU, CBA3aHHBIMH C  CEUCHHEM
MHOT'OI'PaHHUKOB IIOCKOCTBIO;

e BBINIOJIHATD napajienbHoe, LHEHTPAITbHOE U OpPTOTrOHAJIBHOE
MPOEKTUpPOBaHUE (PUTYp Ha IIIOCKOCTH, BBIMIOIHATH W300pakeHus puryp
Ha IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOIOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBINOIHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOHAAM  TOBEPXHOCTEH  MHOTIOIPAaHHHUKOB  (TpHU3Ma,
MpaMuJia), FTEOMETPUUECKUX TN C MPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBAThH MOHSATUSMH: CUMMETPUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMU BEKTOpPAM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINIOJIHATH JICUCTBHS HAJl BEKTOPAMH,

e pemarbh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOLUIEHUU U
HaXOXJEHUE T€OMETPUUYECKUX BEIWYHMH, MPUMEHSSI U3BECTHBIE METO[bI
IPU PEIICHHH MAaTeMaTHUYeCKHUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0KHOCTH;

e TMPUMEHATH MPOCTEHUIINE NPOrPAMMHBIE CpEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKATh, MPEOOPA30BBIBATH M WHTEPIPETUPOBATH HWHGOPMAIUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpencTaBICHHYI0 Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa TMPAKTUKE: CpaBHUBATb U
aHAJIM3UPOBATh pPEaJbHBIC CUTYAIlUH, MPUMEHATh H3YUYCHHBIC TOHITHUS B
mpolecce IMOMCKa PEHIeHHs MaTeMaTH4ecKH  c(hopMynupoBaHHON
npo0JIeMBbl, MOJEIUPOBATH pEAJbHBIE CUTyallMM Ha S3BIKE T'€OMETPHH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJEIH C UCIOJIb30BaHUEM T'€OMETPUUYECKUX
MOHATUN U TeopeM, ammapara aareOpbl, pelarh MpaKTUYECKHUe 3ajJlayw,
CBSI3aHHBIE C HAXOKJEHUEM T'€OMETPUUECKUX BEIUYHH;

e HMETh MpEACTaBiICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTu (DyHJIaMEHTa pa3BUTHS TEXHOJOTHH.

K xoniy 11 kiacca o0y4aromuics HayquTCs:



CBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBS3aHHBIMU C LWJIHHIPHYECKOMH,
KOHMYECKOH U c(epuyeckod MOBEPXHOCTSAMHU, OOBIACHITH CIOCOOBI
MOJTyYEeHMUS;

OIEepUPOBATH MOHSATUSMHU, CBA3AHHBIMH C T€JIaMU BpAIIECHUS: IIMIMHIIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpamleHus (UWIMHAP, KOHYC, cdepa M 1Wap) u
OOBSICHATDH CIIOCOOBI MOJTYYEHUS TEJ BPaIlCHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIoiI0XKeHUe cephl U IIOCKOCTH;
BBIYHCIIATh BEJIIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpaIlleHUs,
O0BEMBI U IUIOIIAIA MOBEPXHOCTE MHOTOIPAaHHUKOB W TeJl BpallleHHs,
reOMETPUYECKHUX TeJl C IpUMEHEHUEM (HOpMYT;

CBOOOZTHO OMEPUPOBATH MOHATHUAMH, CBS3AHHBIMA C KOMOWHAIUSIMH TEI
BpallleHus! 1 MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIM B cdepy U
OMHCAaHHBIA OKOJIO c(ephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHUS;

BBIYHCIIATH COOTHOIICHUS MEXTY IJIOMIAIIMUA TTOBEPXHOCTEN 1 00bEMaMu
ITOJI00HBIX TEI;

n3o0paxaTh wu3zydaeMble (UTYpHI, BBHITIOJHITh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpPXY, COOKY,
CHM3Y, CTPOUTH CEUEHUsI TEJ BPALCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUrypax, MpeACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJHSTH ONEPALliU HaJl BEKTOPaMH;

3a/1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiaTb reOMETPUYECKHE 3a/1a4i Ha BBIUMUCICHUE YIJIOB MEXKIY MPSMbIMU
U IUIOCKOCTSIMHM, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IJIOCKOCTH, B
L[EJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA IPU PELICHHH;
CBOOOZHO ONEpUPOBATh TMOHATHUSIMHU, CBSI3AHHBIMU C JIBDKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUI;

BBITIOJTHATh HW300paXKEHUSI MHOTOTPAHHWKOB W TEJI BpalICHHUS TPH
MapajyieIbHOM  TEPEHOCE, UEHTPAIBbHOM CHMMETPHHM, 3E€pKaTbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHusl Mog00us;
CTPOUTH CEYEHUSI MHOTOTPAaHHUKOB M TEJI BpAlllCHUs: CEYCHUS LUIUHIpPA
(mapasnenbHO U NEPHEHAUKYIISPHO OCH), CEUEHHUS KOHyca (MapaijieinbHbIe
OCHOBAHMIO Y MPOXOSIINE YepPEe3 BEPUINHY), CEUEHUS 11apa;
UCIOJIb30BaTh METOAbl TOCTPOCHHS] CEUEHUM: METOJ| CIEAOB, METO]
BHYTPEHHETO POEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIIOCKOCTH;



JI0Ka3bIBaTh N'€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHATh T€OMETpUYECKHE (PAKThl JJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MIPEANOIArarOllUX HECKOIbKO IIAaroB PpELICHMs, €CIH YCIOBUA
NPUMEHEHUs 3aJ]aHbl B SBHOM U HEABHOM (hopMe;

pemate 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOUIEHUU U
HaXO0XXJECHUE T€OMETPUYECKUX BEIINYUH;

IIPUMEHATH MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4;

IIPUMEHATh  IIOJIYyYEHHbIE  3HAHUA  HA  IPAKTUKE:  CPaBHUBATH,
AHAJIN3UPOBATh U OLICHUBATH PEabHbIE CUTYALIUU, IPUMEHATh U3YYECHHBIC
IIOHATHUSA, TEOPEMBI, CBOWCTBA B  IpOLECCE IOUCKA  PELICHUS
MaTeMaTUyecKu  cPOpMyIHpOBAaHHOW  MpoOJIEeMbl,  MOAEIUPOBATH
peanbHble CUTyallud Ha S3bIKE T'€OMETPUHU, UCCIENOBATH IIOCTPOCHHBIE
MOJENH C HCIIOJB30BAHUEM TE€OMETPUYECKUX TOHATUM M TEOPEM,
anmapata anreOpbl, peuarb I[PAaKTUYECKUE 3aJaud, CBSI3aHHBIE C
HaXO0KJICHUEM T'€OMETPUUECKUX BEINYUH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHUA T€OMETPUM Kak
COCTAaBHOM 4acTH (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

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

BBeneHue B cTepeoMeTpuIo 23 1

B3aumHoe pacnonoxeHue npsiMeIx B 5 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

[leprieHAUKYISIPHOCTD MPSIMBIX U o5

IIJIOCKOCTEHN B IPOCTPAHCTBE

VYTIbl ¥ paccTOSHUS 16

MHororpaHHuKu 7

BexkTops! B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000111eH1E ¥ CUCTEMATHU3ALIHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpus 15 1
) [ToBTOpenwue, O606H1€Hlfe u 15 1
CUCTEMAaTHU3alMsl 3HAaHUU
3 O0BEéM MHOTOTpAaHHHUKA 17 1
Tena Bpaiienus 24 1
5 [Tnomanu moBEepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX Te
6 JBrxenus 5 1
7 [loBTOpenue, 0606H1€HI:I€ u 17 5
CUCTEMaTHU3alMsl 3HAaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHble
padoThI

IIpakTHyeckue
padoThI

Jara
U3Y4YeHH S

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

OcHoBHbIE NpaBUiIa
M300pakeHUs] HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

IToHsATHS cTepeoMeTpHH: TOUKa,
npsiMasi, TNIOCKOCTb,
npoctpaHcTBO. OCHOBHBIC
IIpaBuUJia U300paKeHMsI Ha
PHUCYHKE IJIOCKOCTH,
MapaiebHbIX TPSIMbIX
(OTpe3KOB), cepeaHbI OTPE3Ka

https://m.edsoo.ru/5SECB310PZ

[Tonsarus: nepecekarommecs
MJIOCKOCTH, TepeCceKaronuecs
npsiMast U MII0CKOCTh;
MOJTYITPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IousTHs: nepecekaromuecs
IUIOCKOCTH, NEPECEKAIOLINECs
npsiMasi ¥ IJIOCKOCTb;
IIOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

(buryp, HECYIIECTBYIOINUX
00BEKTOB

MHororpaHHuKH, H300pakeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX

(buryp, HECYIIECTBYIOIINUX
00BEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPUHU U
IIEPBBIE CIIEJCTBUS U3 HUX

https://m.edsoo.ru/IDKRAG03N

AKCUOMEI CTCPCOMCTPHUH U
MEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7L0O2

AKCHOMBI CTEPEOMETPUHU U
IIEPBBIE CIIEICTBUS U3 HUX.
CrniocoObl 3ajaHusI IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0o03HaUeHUS MIPSIMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N3006paxenne ceyeHmit
MUPAMHU/JIBI, Ky0a U IPU3MBIL,
KOTOpBIE TTPOXOJISIT Yepe3 ux
pébpa. Mzobpaxenue
MepeceyeHus MOJy4eHHbBIX
mIockocTeil. PackpanmBanue
ITOCTPOEHHBIX CEYEHNN Pa3HbIMU
LBETAMH

https://m.edsoo.ru/EVUE9AZ7]

11

N300paxenHne ceueHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIC MTPOXOIST Yepe3 uxX
pé6pa. Mzobpaxenue
NEPCCCUCHUS MOJTYIYCHHBIX

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mIockocTeil. PackpammBanne
MMOCTPOCHHBIX ceueHHH PasHbIMU
L[BETaMU

12

N300pakeHune ceueHni
UpaMU/Ibl, KyOa U MpU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3obpakenue
IepeceueHus MOIYyIEHHbIX
mockocTeil. PackpammBanue
IIOCTPOCHHBIX CEYCHUH Pa3HbIMU
L[BETaMU

https://m.edsoo.ru/08LAY6GMF

13

N300paxenne ceyeHmit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOIAT Yepe3 ux
pé6pa. Mzobpaxenue
NEPCCCUCHUSA MOJTYIYCHHBIX
m10ckocTeil. PackpammuBanue
MMOCTPOCHHBIX CEYCHHI Pa3HbIMU
[[BETaMU

https://m.edsoo.ru/EKWHLAWS84

14

Merton cnenoB 11l MOCTPOCHUS
CEUYECHUU

https://m.edso00.ru/1JO0N3100

15

Mertoa cnefoB A IOCTPOSHUS
ceueHnii. CBOMCTBA MEPECEUCHUIT
MPSAMBIX U IJIOCKOCTEHN

https://m.edsoo.ru/DDABJTC2N

16

Merton cnenoB i NOCTPOCHHUS
cedyeHuid. CBOICTBa nepecevyeHuit
IPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTtpoenue ceueHuii B
nupamusie, Kyoe rmo TpéM TouKkam

https://m.edsoo.ru/HFW6370DR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha p&opax. Co3zmaHne BEIHOCHBIX
YEPTEKEN U 3aIMCh 1IArOB
MOCTPOEHUS

18

[Toctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha p&opax. Co3zmanne BEIHOCHBIX
YEPTEKEU U 3aIUCh 11aroB
IIOCTPOCHHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTtpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha p&opax. Co3zmanne BEIHOCHBIX
YEPTEKEN U 3aIMCH 1IATOB
MOCTPOEHHUS

https://m.edsoo0.ru/JIAQJNZCX

20

[TocTpoenue ceueHuii B
UpaMuie, Kyoe 1o TpéM TOUKaM
Ha péopax. Co3aaHne BEIHOCHBIX
YepTexKel U 3amuch 11aroB
MOCTPOCHHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME TITAHUMETPUH:
TeopeMa 0 MponopLMOHATBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME TITAHUMETPUH:
Teopema Menenas. PacueTs B
CEUYEHHUAX Ha BIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPUU U CTEPEOMETPUN

https://m.edsoo.ru/TP9F3DVV1

23

Kontposnbhas padota "AKCHOMBI
crepeomerpuun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

B3anmuoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroumecs npsiMble.
[Ipu3Haku ckpenmBarOIUXCs
npsmbix. [lapansenbHbie npsmMbie
B IIPOCTPAHCTBE

https://m.edso00.ru/TYO9QBHKY

25

Teopema 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH NPSIMOM
napajuieJIbHON JaHHOU MPSIMOH,
MPOXOSIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXkallen Ha
JNaHHOU npsiMoit. Jlemma o
NIEPECEUEHUH MTapalIEIbHbIX
MPSIMBIX [JIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapaytenpHOCTB TpEX NPSIMBIX.
Teopema 0 TpEX mapauieaIbHbIX
npsAMbIX. Teopema o
CKPELIMBAIOIUXCS TPIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapamiensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOWCTBA

napaijieJIbHOIO MPOCKTUPOBAHUS.

N3o00paxkeHue pa3HbIX GUryp B
napasuiebHOM MPOEeKINH

https://m.edsoo.ru/03GR50WZV

28

[lentpanbHas mpoekus. Yroi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH.
Yroa Mexay npsaMbIMU

https://m.edsoo.ru/Z5FPAGSHI

29

321)13"11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCIICAOBAHHUC, CBA3aHHBIC C
PaCIIOJIOKCHUEM IIPAMBIX B

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

MIPOCTPAHCTBE

30

IlonsTus: napawuieIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipusnak
MapajyIeIbHOCTH MPAMOUN 1
miockoctd. CBoiicTBa
[IapajuIeIbHOCTH IPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3a1auu Ha
BBIUHMCIICHHUE U 10Ka3aTEeJIbCTBO,
CBSI3aHHBIE C N1aPAJUIEIBHOCTBIO
IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edso00.ru/2DD9X2MQ3

32

[TocTpoenue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEXKE U
[apajuIesIbHOTO APYTrOd IIPsIMOM.
Pacuér oTHOIIECHNH

https://m.edsoo.ru/1P06R5839

33

[TapannenpHas npoekuus,
IIPUMEHEHHUE I TOCTPOCHHUS
ceueHMit kyda u
napayuienenunena. Cpolcraa
napasuiesienune1a u Ipu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenbHbIe IIIOCKOCTH.
[Ipu3Haku napauienbHOCTH JBYX
IJIOCKOCTEMN

https://m.edsoo.ru/QFUJAHV88

35

Teopema o napauieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOISIIECH Yepe3 TOUKY, HE

https://m.edsoo.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MPUHAJICKAILYIO TAHHOMN
IJIOCKOCTH M CJICJICTBUS U3 HEE

36

CpolicTBa napamieabHbIX
IUIOCKOCTEN: 0 MapajuIeIbHOCTU
IPSIMBIX NIEPECEUEHUS TPH
MIEPECEYEHUH ABYX
MapajuIeIIbHbIX MIJIOCKOCTEN
TpeTben

https://m.eds00.ru/3KIKV3ROG

37

38

CaoiicTBa napaieIbHbIX
IIJIOCKOCTEH: 00 oTpe3Kkax
napajieNbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napajieNIbHBIMU TUIOCKOCTSIMU; O
MepeceueHU  MPSIMOil ¢ IBYyMsI
MapajuieIbHBIMU TUIOCKOCTSIMHU

[ToBTOpenwue: Teopema [Mudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6ENNNT5D

40

CoiicTBa Kyba u
IPSMOYTOJIBHOTO
napauiesienune a

https://m.edsoo.ru/HYNIQ785Q

41

Bbruncnenue 1iamH OTpe3KOB B
KyO€e U MpsIMOYTOJIbHOM
napasJiesienune e

https://m.edsoo.ru/FZBZVPOEC

42

IlepneHAUKYIAPHOCTD MIPAMON U
mwiockocty. [IpusHak
MEPIEHIUKYIISIPHOCTH IPSIMOM 1
IUIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[lepnenaAuKyISIPHOCTD MPAMOM U
mockocTH. [Ipu3nak
NEPIEHIUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o CylieCTBOBaHUM U
€IMHCTBEHHOCTH MPSIMOH,
IIPOXOAAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIICHAUKYISIPHOM K IJIOCKOCTH

https://m.edsoo.ru/M\WF3MTS4E5S

45

ITmockoctu n
MEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

https://m.eds00.ru/OKTGKHNSI

46

ITmockoctu n
MePIEHIUKYIISIPHBIE UM TPSIMbIC
B MHOTOTpaHHUKaX

https://m.edsoo.ru/S1V9AWIW3

47

[leprieHquKyIAp U HAKJIOHHAS.
IlocTpoenune nepneHuKyspa u3
TOYKH Ha IPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnenauKyIsIp U HAKJIOHHAS.
[TocTpoenue nepneHauKymIspa U3
TOYKHU Ha IPSAMYIO

https://m.edsoo.ru/21IlUD45PR

49

Teopema o Tpéx
NeprneHauKyIsipax (mpsimas u
oOpatHast)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepHeHIuKysapax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/IPCG564WN

51

Yron Mexay CKpenuBaroIIMHUCS

https://m.edsoo.ru/K4AEHQ3EQE



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

MpAMBIMHA

52

Ilouck nepneHuKyIApHBIX
IIPSAMBIX € ITIOMOILIBIO
NEPIEHIUKYJIPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpToroHanbHOE MPOSKTUPOBAHHE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii Kyoa,
MIPU3MBI, TPABUIBHOMN MUPAMUIBI
C MTOMOIIBIO OPTOTOHAJIBHOM
HPOEKIUH

https://m.edsoo.ru/F5ZMOA1AE

55

IToctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABWIBHON ITUPaMUIBI
C MIOMOILBIO OPTOTOHAJIBHON
MPOEKIUH

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO INIOCKOCTH.
IInockocTy cUMMETpHIA B
MHOT'OI'paHHHKaX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyIspHOCTH
IIPSIMOM M TUIOCKOCTH Kak
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

IIpaBunpHBIE MHOTOTPAHHUKH.
Pacuér paccTosgHMi1 OT TOUKH 10
IJIOCKOCTH

https://m.edsoo0.ru/TISUOWZTH

60

CriocoObI ONTyCTUTD
MEPIECHAUKYIISPBl: CHMMETPUS,

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CIBHI TOYKH IO MaPAJIIETbHON
IpsAMON

61

CnBur no HenmapaJieabHOU
MPSMOM, U3MEHEHHE PACCTOSHUI

https://m.edso0.ru/9OANVFEQE

62

Kontponbnas padota "B3anmuoe
pacToIoKEeHUE MPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/JW5UZNN8J

63

IloBTOpEHME: yron Mexay
IPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TpPEYroJbHUKE, TEOpEMA
KOCHUHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEeHME: yroia MexIy
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/MWBREU9US7

65

FCOMeTpI/ILICCKI/Ie MCTOABI
BBIUUCJICHUSA yIJIa MCIKIY
INpsAMBIMU B MHOI'OTpaHHHUKAX

https://m.edso0.ru/3U40237CK

66

JIByrpanHsliil yroi. CBoicTBO
JMHENHBIX YTJI0B IBYTPAHHOTO
yria

https://m.edsoo.ru/8H4CYFABO

67

[lepnenauKyIsipHBIE TIIIOCKOCTH.
CBolicTBa B3aNMHO
MEPIEHIUKYIISIPHBIX INIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOi
MepecevyeHus IByX MIOCKOCTEN

MEePIEHIUKYIISIPHBIX TPETheH

https://m.edsoo.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

IIpsiMOyTrosIbHBIN
napasuieNenurnesn; Kyo;
U3MEpEeHUs, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesienuneaa

https://m.edsoo.ru/K99DBNDAW

70

Teopema o quaronanu
MPSIMOYTOJIBHOTO
napajuiesienuIea u CIeICTBHE
u3 Heé

https://m.edsoo.ru/EST10AD6I

71

CrepeomeTrpuueckue u
MPUKIIAAHBIC 3a/1a4, CBSA3aHHLIC
CO B3aHMHBIM PacCIIOJIOKECHUEM
OPSMBIX U IIIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

[loBTOpEHME: CKpEIMBAIOIIUECS
IIPsIMBIE, MAPAJIJICIIbHBIC
IIJIOCKOCTH B CTaHAAPTHBIX
MHOTOTpPaHHUKAX

https://m.edsoo0.ru/TL947D6WK

73

[lapa napaJiienbHbIX II0CKOCTEHN
Ha CKPEIIMBAIOIINXCS MPSMBIX,
pPacCTOSIHUE MEXTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIHIX

https://m.edsoo.ru/YFWZTOREN

74

PaccTostHrEe OT TOYKH JI0
MJIOCKOCTH, PACCTOSIHUE OT
MpsIMOM 0 MIIOCKOCTH

https://m.edsoo.ru/MW5GN48EIM

75

Briunciienue paccTossHUN MEXITY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH C
MTOMOIIIBIO TIEPIICHANKYIISIPHOM

https://m.edsoo.ru/5W9VI1HMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéxrpaHHbIii yroi, HEpaBeHCTBA
JUISL TPEXTPAaHHBIX YIJIOB.
Teopema IIudaropa, TeopeMbl
KOCHHYCOB M CHHYCOB ISl
TPEXTPAaHHOIO yIJia

https://m.edso0.ru/3AXGHNLQ4J

77

DeMeHTHI cheprudecKoit
F€OMETPUU: T€O/IE€3NUECKUE
JIMHUU Ha 3eMiie

https://m.edsoo.ru/HMVTV74CP

78

KontponbHas pabota "Y1ibl u
paccTossHus"

https://m.edsoo.ru/AIRTWZ59YU

79

80

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro
3J€MEHTHI"

[Tupamupaa. Bunel nupamu.
[IpaBunpHas nupamua

https://m.edsoo.ru/\VC3UOAK3B

https://m.edsoo.ru/J3R0247EQ

81

[Ipusma. [Ipsimas v HaKIOHHAA
npu3Mebl. [IpaBunbpHas nmpu3mMa

https://m.edsoo.ru/JNDHOOSEQ

82

[Ipsmoit mapannenenunen,
IIPSAMOYTOJIBHBIN
napasuiesnenumnes, Kyo

https://m.edsoo0.ru/L8803LZGS

83

Beimykiibie MHOTOTpaHHUKH.
Teopema Diinepa

https://m.edsoo.ru/B4ATOMDU1D

84

Bbinykiible MHOTOTpaHHUKH.
Teopema Jiinepa. [IpaBunbHble U
MOJIyIIPaBUIIbHbIE
MHOT'OI'PaHHUKHU

https://m.eds00.ru/QOMX9GA1S

85

KonTponbhas pabora

https://m.edso0.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
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"MHororpaHHukn"

IlonsTHe BEKTOpa Ha IVIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3zHocTh BeKTOPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuo mapanenenurena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOkKEHHE BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxenne BekTopa 1o 6azucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJIHOM MIOCKOCTH

92 CkansipHO€E ITPOU3BEICHNE 1 https://m.edsoo.rulJZ46VNC71
B

93 PIHMICTICHHE YA MEXAY 1 https://m.eds00.ru/IU5196UQP
BEKTOpPaMH B ITPOCTPAHCTBE
I .

94 POCTCHITIHE Sa/latu ¢ 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMHU
IT eime

95 POCTEHIIHE SaAatn © 1 htps://m.edsoo.ru/JCWURNGOL
BEKTOpaMH
T o

96 POCTEHITHE SaAatit ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU
n .

97 POCTEHIIIHE Satatit © 1 https://m.edso0.ru/P3WBWZZSY
BEKTOpaMH
00606

98 ° I?eHHe 1 CHCTEMATHSATIA 1 https://m.edsoo0.ru/ECRMXSNM3
3HaHUH
O000111eHNE U CUCTEMATU3 AL

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HaAHUH

100 HroroBas koHTpoNbHAsI paboTa https://m.edso0.ru/SFGPDWNKO

101 HToroBast KOHTpOJIbHAs paboTa 1 https://m.eds00.ru/X3ZG8A6SO



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O060011IeHNE U CUCTEMATU3 AL
3HAaHUHU

https://m.edsoo0.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuyecTBo 4acoB

Ne Hara JIEKTPOHHBIE HU(PPOBbIE
Tema ypoka Kontpoabnbie | IIpakTnyeckue
n/n Bcero u3ydeHusi  oOpasoBaTe/ibHbIC PeCypChl
padoThI padoThbI

[ToBTOpEHME TEMBI

1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IPOCTpaHCTBE"

2 Hostoperie TeME! "CKaJ,I,HpHoe 1 https://m.eds00.ru/M6JO60NJ7
IIPOU3BE/ICHUE BEKTOPOB
[ToBTOpEHKE TEMBI

3 "BbruncieHue yria Mexay 1 https://m.edso00.ru/55KY41LVG
BEKTOPAMH B ITPOCTpaHCTBE"
[ToBTOpeHue Tembl "YpaBHEHHE

4 MIPSIMOM, MPOXOIAIIEH Yepe3 ABE 1 https://m.edsoo.ru/U20HPUSEW
TOYKH"
YpaBHEHHE TIOCKOCTH,

5 HOpMaJb, YpaBHEHHE TUIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHUE IOCKOCTH,

6 HOpMaJb, YpaBHEHHE TUIOCKOCTH 1 https://m.edso00.ru/541910WGX
B OTpe3Kax

7 BekTopHoe npousBeneHue 1 https://m.eds00.ru/NTYOG2APM

8 JluHCHHbIC HEPABEHCTBA, 1 https://m.eds00.ru/54EQ7JO8E
JMHEHHOE POrpaMMUPOBAaHHE

9 HHHefI Hble HEpABEHETna, 1 https://m.eds00.ru/VPKWBB4AA
JUHEIHOe IporpaMMUpPOBaHKE

10 AHaTUTUYECKUE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacuéra yriia Mexay NnpssMbIMU B

MHOTI'OrpaHHUKax

11

AHaIUTHYECKHUE METOIBI
pacuéta yria Mexuy
IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5S

12

®opmyiia pacCTOAHUSA OT TOUKHU
JI0 TUIOCKOCTH B KOOPAMHATAX

https://m.edso0.ru/SG451UUG1

13

Haxoxnenue paccTostHui OT
TOYKH J0 TJIOCKOCTH B Ky0Oe

https://m.edso0.ru/8V2N4X1L3

14

Haxoxnenue paccTosiHui OT
TOYKH JI0 MIJIOCKOCTH B
MPaBWJIbHON MUpamMue

https://m.edsoo.ru/UZ15UU37F

15

KonTponbHas pabora
"AHanuruyeckas reoMeTpus’”

https://m.edso0.ru/8SNGI1GHFM

16

CeueHHs MHOT OI'paHHUKOB:
CTaHJapPTHBIC MHOI'OI'PAHHUKN

https://m.edso00.ru/219603NHQ

17

Ceuenus MHOTI'OI'paHHUKOB:
METOJ CIICIOB

https://m.edso00.ru/52XG02J5B

18

CeueHuss MHOTOTPAaHHUKOB:
CTaHIapTHBIE MIOCKOCTH,
MepecevyeHus MPSMbIX U
MIOCKOCTEH

https://m.edso0.ru/CUP7TCPXQ

19

[TapaiensHble psMbIC U
IUIOCKOCTH: MapalieIbHbIE
CeYeHUus

https://m.edsoo.ru/MM69MKRDP

20

[TapatensHble npsMbIe U
IJIOCKOCTH: pacuy€T OTHOLIEHHUI

https://m.edso00.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamnensHble npsMbIe U
IUIOCKOCTH: YTJIBI MEXIY
CKpEIIMBAIOIIMMHUCS NIPSIMBIMH

https://m.edsoo0.ru/26EPTM74A

22

[lepnenauKynsipHbIE TPSIMBIE U
IJIOCKOCTH: CTaHIapTHBIE MAPbI
NEePIEeHIUKYISAPHBIX MIIOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

https://m.edsoo0.ru/YQUVT6EVZX

23

[lepnenauKyIsipHBIE TIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEepIeHIUKYIsIpax

https://m.edsoo.ru/HQIN20ZJP

24

IlepnienAUKYIISIPHBIE TIPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUSA JUIVH B
MHOI'OIPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

IloBTOpEHHME: mIOImAIH
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOIIAAEH, COOOpaXKeHHs
nmoxoous

https://m.edsoo.ru/FDRZ09G4X

26

[loBTOpEHME: IOIAIH
MHOT'OYTOJIbHUKOB, ()OPMYJITBI
JUTSI TUTOTLAICH, COOOpaKeHUS
nmoxoous

https://m.edsoo.ru/1ZYRNNIKV

27

[loBTOpEHME: mIOIAIN
MHOTOYTI'OJIbHUKOB, (POPMYJIBI
JUTSL TUTOLAie, coOOOpaXkeHus
o100us

https://m.edsoo.ru/HWHVENLOO

28

IImomanu ceuenmii
MHOTOTPaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

YacTH, COOOpaKeHUsI TIOT00MSI

29

ITnomanm ceuenmit
MHOTOTPAaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI TIOT00MSI

https://m.edsoo.ru/8H4ELY9NG6

30

KonTponbHas pabora
"IToBTOpEHME: MHOTOI'PaHHUKH,
CEUYEHHUs1 MHOTOIPaHHUKOB"

https://m.edsoo0.ru/SSUW1WWV1

31

O0BéM Tena. O0BEM
MIPSIMOYTOJTBHOTO
napauiesienumneaa

https://m.edsoo0.ru/6UXGO0ORC9

32

33

3anaun 00 yABOeHHH KyOa, 0
KBaJpaType Ky0a; 0 TPHUCEKIIUU
yria

CrepeomeTpuuecKue 3a1auH,
CBsI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuiesienure a

https://m.edsoo.ru/VK2J2TXEF

https://m.eds00.ru/ODR6H6TQS

34

[MpuknaaHbie 3a/1a4u, CBSI3aHHbIC
C BBIYHCIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napaJuiesienuneia

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM TIpsAMO IPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuueckue 3a1aui,
CBA3aHHbBIC C BBIYHNCIICHUEM
00BEMOB TIPSMOIA TIPU3MBI

https://m.edsoo.ru/AD8HV54A9

37

[IpuknagHble 331241, CBI3aHHbBIC
¢ 00BEMOM MPSIMON MTPU3MBI

https://m.edsoo.ru/QlYC4F8I1U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncnenue o0bEMOB TeI ¢
TIOMOIIIBIO OIIPENEITIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brruncnenue o0bEMOB TeI ¢
TTOMOIIIBIO OIPENECITIEHHOTO
uHTerpaia. OobEM nMupaMuIsl

https://m.edsoo.ru/2CJLCMK8N

40

®opmyna 06bEMa MUPaMUIBL.
OTtHomeHne 06beMOB MUpPaMus ¢
00ImuM yriiom

https://m.edsoo.ru/AL3PODC9E

41

dopmyrna 00bEMa MUPaAMUJIEL.
OTtHoleHre 00bEMOB TUPAMHU], C
00IUM yTIIOM

https://m.eds00.ru/3GOOAJRNY

42

CrepeoMeTpuyecKHe 3a/1auu,
CBsI3aHHEIE ¢ 00BEMaMU
HAKJIOHHOM NPU3MBI

https://m.edsoo.ru/7TR§RHWOQO7

43

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4iu,
CBs3aHHBIE ¢ 00BLEMAMU
MmUupaMuabl

https://m.edso00.ru/SF480DTS6

44

IIpuknagHelie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00bEMOM HAKJIOHHON TIPH3MBbI

https://m.edso00.ru/9SF60OYYVX

45

[TpukmaHbIe 3a/1a49H 110 TEME
"OO0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MHUpaMUIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenue o0BHEMOB.
Brruncnenue pacctosHus 10
IJIOCKOCTH

https://m.edso0.ru/I39CX03CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KontponbHas pa6ota "O0bEM
MHOrOrpaHHuka"

https://m.edsoo.ru/XNWZSSJ7P

48

Hunuuapuueckasi MOBEPXHOCTb,
oOpa3yromye HUIHHIPHIECKON
MMOBEPXHOCTH

https://m.edsoo.ru/7TDHKEHEG6

49

Mumuuap. [Ipsamon kpyrosoun
uniuHap. [nomans
MIOBEPXHOCTU LUIUHAPA

https://m.edsoo.ru/MAVW4KY55

50

Konunueckast HoBepXHOCTH,
00pazyroire KOHMIeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7HQG6Y

51

52

CeueHne KOHyca MJIOCKOCTBIO,
napauIeIbHON TIIOCKOCTH
OCHOBaHUS

Y ceuéHHBI KOHYC.

N300pakeHre KOHYCOB U
yCeuEHHBIX KOHYCOB

https://m.edsoo.ru/EOVSHALSL

https://m.edsoo.ru/9VKWVDCTE

53

[Tnomaae GOKOBOM MOBEPXHOCTH

Y IIOJIHOM ITOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomaas 60KOBOI MOBEPXHOCTH

U IOJIHOM IMOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/9NF4AUE3KJ

55

CrepeomeTpuueckue 3aJa4u Ha
JI0KAQ3aTeJIbCTBO U BBIYMCIIEHNUE,
MMOCTPOEHUEM CEYECHUI
LUIINHApPA, KOHYCca

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpHuueckue 3aJa4u Ha
JI0Ka3aTeJIbCTBO U BBIYKCIICHHE,
MOCTPOEHUEM CEYECHUI

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

HWIMHPA, KOHYCa

57

[Ipuknagueie 3aa4u, CBsI3aHHbBIE
C UWIMHAPOM

https://m.edso00.ru/3429ZLHT5

58

[TpuknagHbie 3a1a4M, CBSI3aHHbBIC
C MWIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/\W1TVKAJOR

60

[lepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u
cheps! uiockocTh0. Bua u
n300paxkeHue 1mapa

https://m.edsoo.ru/JFSNB5ZS0

61

62

[lepeceuenue cdepsl u mapa c
iockocThio. Kacanue mapa u
cheps! uiockocTh0. Bua u
n300pakeHue mapa

VYpasuaenwue chepst. [Lnomans
ctepsl u e€ yacTeit

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

63

CummMmetpus cdepsl 1 mapa

https://m.edsoo0.ru/6E6GX0YJS

64

CrepeomeTpuyuecKue 3a1a4u Ha
JIOKA3aTeIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO C(hepoii U ImapoM,
MOCTPOCHUEM UX CCUCHUI
TUTOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpruecKue 3a1a4u Ha
JIOKA3aTeIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO c(hepoii U MapoM,
MOCTPOCHUEM UX CCUCHUI
TUTOCKOCTBIO

https://m.edso0.ru/MXRDTK72T

66

HpI/IKJ'IaZ[HI)IC 3aJa4H, CBA3aHHBIC

https://m.edsoo.ru/XW5LI17A9J]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co cdepoii u mapom

IToBTOpEHME: OKPYKHOCTH HA
IUIOCKOCTH, BBIYUCIIEHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPYXHOCTH, CTaHJapPTHbIE
moxoous
P o

68 A3IMHHBIC KOMOWHALHHI Tet https://m.edso0.ru/LE7933LXX
BpaIlCHUs 1 MHOTOTPAaHHHUKOB
3 "T

69 IR TIO TEME 1 ed H,, https://m.edsoo.ru/PHHLCG54E
MMOBEPXHOCTH BpaIlCHUS
3 "T

70 A o Teve “reta i https://m.eds00.ru/22WPBLTP9
MOBEPXHOCTH BPAILICHUS
K §) "T

71 OHTPOILTIA PaboTa fﬂa " https://m.eds00.ru/33W222M63
MMOBEPXHOCTHU BpaICHUS
O0Bé .T S

72 PEM INUTHTApA. feopeMa o https://m.eds00.ru/1ZN2S6ZMO
00BEME TIPSMOTO IMIIUHIPA
Brruncienue 006EMOB Ten ¢

73 MTOMOIIIBIO OTPEEIEHHOTO https://m.edsoo0.ru/ACTOMFMVF
uHTerpana. O0sEM KoHyca
In 0 i I

74 O/ DOKOBOM H TIOTHOH https://m.edso0.ru/ZYTK7P8B1
MOBEPXHOCTH KOHYCA
CrepeomeTprUeCcKre 3a1a4H,

75 CBSI3aHHBIE C BEIYHCICHUEM https://m.edso0.ru/709VJYPSC
00BEMOB IIJIUH]IPA, KOHYCa
IIpuknagHele 3a1a4u 110 TEME

76 "OO0BEMBI U IIOLIALN https://m.edsoo.ru/QXEA9GPVB
MOBEpXHOCTEN TEen"
O0Bé

77 PEM Iapa 1 Iaposoro https://m.eds00.ru/\VVEONBVZX

cekropa. Teopema 06 06bEMeE



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mapa. [Imomane chepsr.
CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB 1m1apa, MapoBOTO
CErMEHTa U IapoBOr0 CEKTOpa

78

[IpuknagHelie 3a0a4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM I1apa U TUIOMIAIBI0
cthepnl. COOTHOIICHUS MEKIY
TUTOINASIMH TTOBEPXHOCTEH H
00BEMaMHU TTOOOHEBIX TEJI

https://m.edsoo.ru/EZH9GRUEJ]

79

[TonoGHbIe TeNa B IPOCTPAHCTBE.
N3meHenne o0bEMa mpu
nogo6un. CtepeoMeTpryecKue
3aJauu, CBSI3aHHBIE C
BBIYHMCIICHIEM 00BEMOB TET U
IJIOLIAIeH ITIOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTponbhas pabota "[lnomanu
MMOBEPXHOCTH U O0BEMBI
KpYyIJIbIX Ten"

https://m.edsoo.ru/73UODGNYR

81

JIBM>KEHHUS IPOCTPAHCTBA.
OtoOpakenus. J[BrkeHus: u
paBeHCTBO (puryp. O6mIHEe
CBOMCTBA IBMKCHUU

https://m.edsoo.ru/RXJ4YW6ENA

82

Bunp! nBukeHui:
IapajulelIbHbIN IIEPEHOC,
LEHTpaJIbHAasi CHMMETpPHUS,
3epKajibHasi CAMMETpPHS,
ITOBOPOT BOKPYT IPSIMOI

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[TpeoOGpazoBanwms mo100wusl.
[Ipsimast u cpepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

FCOMeTpI/I‘-ICCKI/IC 3aaa4d Ha
IMPUMCHCHHC IBUKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponbHas pabota "BekTopbl
B IIpocTpaHcTBe”

https://m.edsoo.ru/4F52B11KK

86

Ob6o6maromiee nosropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10-11 kmaccos,
CHCTEMAaTHU3alNsl 3HAHUM:
"IlapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/AIHVB2NZH9

87

O6o6maromiee mosropeHue 11
MOHSITUI U METOJIOB Kypca
reomeTpun 10—11 xmaccos,
CHCTEMATHU3aLNs 3HAHUM:
"BekTOopsl B IpocTpaHcTBE"

https://m.edsoo.ru/AQEFPERJO

88

O6o6maromiee mosropeHue 11
MOHATHI U METOJ0B Kypca
reomeTpun 10—11 xnaccos,
CHCTEMAaTHU3aLUsl 3HAHUI:
"BekTopsb! B mpocTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63

89

O6o6matomiee moBropeHue 11
MOHATHI U METOJ0B Kypca
reomeTpun 10—11 knaccos,
CHUCTeMAaTH3aIl¥sl 3HAaHUI:
"O6BeM MHOTOTpaHHUKA"

https://m.edso0.ru/B85S7VDTC

90

O6o6maromiee moBropeHue 11
MOHATHI U METOJ0B Kypca

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reometpun 10—11 knaccos,
CHCTEMAaTHU3aLNs 3HAHUM:
"O6beM MHOTOrpaHHuKa"

91

O6o6maromiee mosropeHue 11
MOHATHI U METOJI0B Kypca
reometpun 10—11 knaccos,
cucTeMaTHU3aIMs 3HaHUM:
"[1nomanm moOBEpXHOCTU U
00BEMBI KpYTJIbIX TEn"

https://m.edsoo.ru/H2ZABPRXO

92
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O6o6maromiee mosropeHue 11
MOHATHI U METOJI0B Kypca
reometpun 10-11 xnaccos,
CHUCTEeMaTH3alus 3HAaHUM:
"[1no1many moBEpXHOCTU U
00BEMBI KpYTJIbIX TEN"

HToroBast KOHTpOJIbHAs paboTa

https://m.edso0.ru/JG1DJ50NK

https://m.edso00.ru/GXZMP89GD

94

Hrorosas KOHTPOJIbHAasA pa60Ta

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHme, 0600IIEHNE 1
cCUCTEMaTHU3alUs 3HAHUN

https://m.edsoo.ru/U126CB4XL

96

Hcropus passurtus
CTEPEOMETPUHN KaK HayKHu U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
MH)KCHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT U1

https://m.edsoo.ru/IESALO6B5

97

Hcropus passutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
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HcTopus pa3sutus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ul

https://m.eds00.ru/41X3XKQOG

99

Hcropus pa3sutus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

https://m.edsoo.ru/4APGHOJY AH

100
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Hcropus pa3sutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHU COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

Hcropus passutus
CTEPEOMETPUHN KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo0.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passurtus
CTEPEOMETPUN KaK HayKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U1

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




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

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT
MPOBEPSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 0d1ero 0d0pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OmnepupoBaTh NOHATHSME: TOYKA, IPSAMasi, TNIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPHH W CIEACTBHUSI M3 HUX IIPU PEUICHUH
' reOMETPUYECKUX 3a1a4
73 OmnepupoBaTh MOHATHSAMHU: TApPAUICIBHOCTh M MEPICHIUKYISPHOCTD
' OPSAMBIX H TUIOCKOCTEH
24 KrnaccupuuupoBate B3auMHOE pacloOKEHHE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JBYTPAaHHBIA yroji, TPaHU IBYIPAHHOTO YTJa,
7.5 peOpo IBYTpaHHOTO YTia, JTUHEHHBIH yrojl JBYIPaHHOTO YTia, rpajaycHas
Mepa JBYTPaHHOTO yriia
76 OmnepupoBaTh MOHATHSAMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIHA
' MHOTOTPaHHHK, JICMEHTBI MHOTOI'PAHHUKA, TIPABHIBHBII MHOTOTPaHHHUK
77 Pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHMKOB (NMUpaMuna, OpU3Ma,
' IPSMOYTOJBHBIN MapajuiesIeuIe/, Kyo)
KnaccupunmpoBate ~ MHOTOTpAaHHHMKH,  BBIOMpas ~ OCHOBAaHHSA Ui
7.8 KIacCU(pUKAIUK (BBIMYKIIBIC U HEBBIMYKJIbIE MHOTOIPAHHUKH, MPABUIIbHBIC
MHOTOTPaHHHKH, TIPSIMBIC U HAKJIOHHBIC IPU3MBbI, MTapaJIJICIICITUIIC IbI)
7.9 OmnepupoBaTh NOHATHSAMHE: CEKYIIask INIOCKOCTh, CEYeHNEe MHOTOTPAaHHUKOB
710 OOBSICHATH MPHUHIUIEI TOCTPOCHUSI CEYCHNUIT MHOTOTPAaHHUKOB, UCIIONB3YS
' METOJI CIIENIOB
CTpouTh ceYeHUs MHOTOTPAHHUKOB METOJOM  CIIEIOB, BBIIOJHSATH
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEX M M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJI CBEpXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXXIACHHE T'€OMETPHUYECKHX BEIMYMH MO 0oOpasiam
WIM alNropuTMaM, NPUMEHsSS H3BECTHBIC AHATUTUYECKUE METOJABI HpHU
7.12 pEUICHWH  CTAaHJApTHBIX MaTeMaTHYeCKUX 3a/Jad Ha  BBIYHCIICHHUE
pacCTOSHUI MEXIy IBYMS TOYKaMH, OT TOYKH JO TNPSIMOM, OT TOYKHIO
TUIOCKOCTH, MEX/y CKPEIIUBAOIIMUCS TPSIMBIMU
Pemrate 3amaun Ha HaXOXXIACHHE T'€OMETPHUYECKHX BEJIMYMH MO oOpasuam
713 WM ajropuTMaMm, TPUMEHSS H3BECTHBIC aHAJMTUYECKHE METOIbI TIPH

pemieHu CTAHAAPTHBIX MATCMATHYCCKHUX 3aJa4 Ha BBIYHUCJICHUC YTJIOB
MCXKAY CKPCIIMBAIOMIUMUCA IPAMBIMU, MEKIY HpHMOﬁ N IINIOCKOCTBIO,




MCKAY IMIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIJIOMAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 NUpaMuia) ¢ HpUMEHEHHEM (OpMys, BBIYUCIATH COOTHOIICHUS MEXKAY
IUIOIIAASIMU [TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOIPAHHUKOB
715 OnepupoBaTh MOHATHSMHU: CUMMETPHs B TPOCTPAHCTBE, IICHTP, OCh H
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTH CHMMETPUHU (PUTYPHI
W3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGPOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TreOMEeTpUYecKuX GuUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCYHKax
[lpumensTe reomeTpudeckue (aKThl Ui PEIMICHHS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEANOJArarllluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIIOBUS
IpUMEHEHHUs 3ajaHbl B ABHOH popme
718 [IpumensaTs mpocreine NPOrpaMMHBIE CpPEACTBA U JJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUECKUX 3aad
719 [lpuBoANUTE TpHUMEpPHl MATEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B IMPHPOJE U
' KHM3HH, PACIIO3HABATh MPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHATh MOJyYeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peallbHbIE
CUTYallud ¥ MPUMEHATHh W3YYEHHBIC TIOHATHS B TPOIIECCE TMOMCKA PEIICHUS
MaTeMaTU4ecKu c(hopMyTUPOBAHHON MPOOIEMbI, MOACIHPOBATH PeabHBIE
7.20 CUTyallul Ha $I3bIKE TE€OMETPHM, HCCIEeI0BAaTh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKHUX MOHSATUH U TeopeM, ammapaTa aiareOpsl,
pemaTh ~ MpakTHYECKWEe  3aJadyd,  CBS3aHHBIE C  HAXOXICHHEM
TreOMETPUIECKHUX BEITUINH
11 KJIACC
Kon .
IIpoBepsiemblie NpeAMeTHBIE Pe3yabTAaThl 0CBOCHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATHAMU: LMIMHIPUYECKAs IOBEPXHOCTh, 00pa3yrolue
6.1 HWINHAPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKas MOBEPXHOCTH,
o0pasyromye KOHUYeCKOH TTOBEPXHOCTH, KOHYC, cheprueckast HOBEpXHOCTh
6.2 Pacnio3naBatk Tena BpalieHus (LWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CIIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccuduuupoBaTs B3aMHOE pacrioyioskeHue chepsbl v IIIOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOM CIJIOM, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIANM  TOBEPXHOCTEH TEN  BpAalICHWS,




TEOMETPUUECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIE B cdepy H
OTMCaHHBIN O0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHUK WM TeIO
BpalCHUsA

6.8

BbIuucasTe COOTHOIIEHUST MEXKIY TUIONIAISIMU TTOBEPXHOCTENH U 00bEMaMU
MOJTOOHBIX TET

6.9

N3o0paxkaTh u3y4daemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIC) TUTOCKHE YEPTEXXKH W3 PHCYHKOB TPOCTBIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tl
BpaLICHUS

6.11

W3BnekaTb, HUHTEPHPETHPOBATH M MNPeoOpa3oBbIBaTh HHGOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpPEJCTaBICHHYIO Ha
yeprexax U pUCyHKax

6.12

[lpumensaTs reomerpuyeckue (aKThl Ui PEIICHHS CTEPEOMETPUUYECKUX
3a7a4, NPEANOIAralluX HECKOIbKO IIAaroB pELICHUs, €CIA YCIOBUSA
IIPUMEHEHMS 33aJaHbl B IBHOH (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIMOMHATE  NEHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXXEHUSI BEKTOpa Ha 4YHCJIO, OOBSCHITh, KaKMMH CBOHCTBAMU OHHU
o0J1amaroT

6.15

[IpuMmeHsTH MpaBUIIO NapajuleIenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTB HNOHATUAMU: JOCKAPTOBBI KOOPAHWHATBI B IHPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PAaBECHCTBO BCKTOPOB, KOOPANHATBHI BEKTOpPA, YIoJl
MCXKAY BCKTOpaMH, CKAJPHOC IMPOU3IBCACHHC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILIaHAPHBIC BEKTOPLI

6.17

Haxoauts cymmy BEKTOpPOB M IpPOM3BEJEHUE BEKTOpAa Ha YMCIIO, YIrojl
MEX1Y BEKTOpaMH, CKaJSIPHOE INPOMU3BEACHHE, PACKIAAbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

BallaBaTB IJIOCKOCTh YPAaBHCHUCM B }IeKapTOBOﬁ CUCTCMEC KOOpAUHAT

6.19

Pemrate HpOCTCﬁHIHG TCOMECTPUUCCKHEC 3aJa4u Ha NPHUMCHCHHUC BCKTOPHO-
KOOPAWHATHOI'O MCTOAa

6.20

PemaTe 3aJadru Ha [A0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUHA H
HaXO0XIACHUC T'COMCTPUUYCCKHUX BCJIHWYHH II0 o6pa3uaM WKW aJirOpuTMaM,
IMPUMCHSA HN3BCCTHBIC METOObI npu peICHUU CTaHJAPTHBIX
MaT€MaTUYCCKHUX 3aJJa4

6.21

[IpumensTs mpocTeilline nporpaMMmHbBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PaCIIO3HABATh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA HaA IMPAKTHKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallUd U MPUMEHATh U3YYEHHBIC MTOHATHUS B MPOLECCE MOUCKA PEIICHHS
MaTeMaTU4ecku cHOpPMYITUPOBAHHONU MPOOIEMBI, MOJIETUPOBATH PEAIbHBIC
CUTyallUM Ha SA3bIKE T'€OMETPHUM, HCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCTIONb30BAHUEM T€OMETPUUYECKUX TIOHATUN U TeopeM, ammapaTa anreopsl,
pelmarb  NPAaKTUYECKHME  3a7adyd,  CBA3AHHBIE C  HAxXOXICHUEM

TCOMETPUUCCKHUX BCIMINH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

I'eomerpus

7.1

OcHOBHBIE MOHATHA cTepeoMeTpur. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonatre 06 akCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

7.3

B3anmHoe pacnosiokeHue mpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TAPAIUIETIBHBIE
U CKpemuBaromecs mnpsMble. [lapamienbHOCTP MPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: MapaJjIebHbIE MpPsSMbIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTh TPEX
NPSAMBIX, NapAJUIEIBHOCTh MPSAIMONM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAaMH, Yrojl MEXIy IpPsMBIMU B IIpocTpaHCTBE. [lapasuieslbHOCTH IUIOCKOCTEM:
MapajuyleabHbIE IUIOCKOCTH, CBOMCTBA MapaJUIeNIbHBIX IIOcKocTel. IIpocreiimme
MIPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTH: TETpas’Ap, KyO, mMapasielenumne],
MMOCTPOEHUE CEUCHU I

[lepneHAUKYISIPHOCTE  NPSAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IIpsSIMbIE B
IIPOCTPAHCTBE, NPSMBIE NapaJUlebHbIE U NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTU NPSAMOM U IUNIOCKOCTH, TEOpEMA O NPSAMOM NMEPHEHIAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXKIY NMPSMON U IUIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, TMHENHBIM YT ABYTPAHHOTO yria. [IeprneHauKymnsap 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMON 710 TIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJIOCKOCTb. [lepneHauKyIsapHOCTh IIJIOCKOCTEM: MPU3HAK NEPIEHAMKYIIPHOCTH IBYX
iockocTeil. Teopema o TpEX NepneHauKyIIsIpax

7.4

[loHdATe MHOrOrpaHHHKA, OCHOBHBIE 3JEMEHTbl MHOTOIPDAaHHHUKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, TPaHU U OCHOBAaHUS TMPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
MIOJIHAS IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMOyroiabHbIN Mapauieenunes 1
ero cporcrtBa. [Impammpa: N-yrojapHas nupaMuaa, TPpaHd M OCHOBAaHHUE MHUPAMUIBI,
OOKOBasg W TOJHas MOBEPXHOCTh NMHUPaMUAbI, NMpaBUJIbHAsI M yCEUEHHAs NMUPAMMJIA.
OneMeHThl Npu3Mbl M nupaMmuibl. [lpaBuibHBIE MHOTOTpaHHUKHU: IIOHSTHE
MPaBUJIBHOTO MHOTOIPAHHMKA, IMpaBWJbHAs MpU3Ma M MPaBWIbHAS NUPAMHJA,
MpaBUJIbHAS TPEYroJibHas MUpaMUIa U MPaBUIBHBINA TeTpasrap, ky0. [Ipeacrasnenue o
MIPaBUJIBHBIX MHOTOTPAaHHMKAaX: OKTa’Ap, JMAOJAeKadap U wukocayapyrue CeueHus
MIPU3MBI U TTUPAMUJIBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOH, TNIOCKOCTH.
OneMeHTsl  CUMMETPUM B NHpaMHUAAX, MapajulesIeNunenax,  MPaBHIbHBIX
MHOI'OIPaHHUKAX

7.6

Brruncienne 51€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, nuaroHanu, yriael [linomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM IMOBEPXHOCTH MPSIMOM MPU3MBI, IIOLIA/1b OCHOBAHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Mpu3MbI. [11011a716 60KOBOI MOBEPXHOCTH H
MOBEPXHOCTU TPaBWIbHON MUpaMHIbI, TEOpeMa O IUIOU[aJM YCEUEHHOM MUpPaMU[IBI.
[Tousite 06 00bEMe. OOBEM UpaMuIbl, IPU3MBI

7.7

[TomoOHbBIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIY ILIOMAJISIMH TOBEPXHOCTEH,
00BEMaMHU TOO0OHEBIX TEI

11 KIIACC

Kon
6

IIpoBepsieMblii 3JI€MEHT COAEPKAHUS

I'eomerpus

6.1

[TuinHapUYecKast MOBEPXHOCTh, 00pa3yolue MUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepxHOcTH. Llunmuuap: ocHoBaHHMS M OOKOBasi MOBEPXHOCTD,
oOpasyroias 1 ock, MJIO0LIA b OOKOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolie KOHHYECKOW MOBEPXHOCTH, OCh U BEpUIMHA
KOHMYECKOW mMoBepXHOCTU. KOHyc: OCHOBaHME W BeplIMHA, O0pasylomas U OCh,
I0Malb OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: O0pa3yromue u
BBICOTA, OCHOBaHUS M OOKOBAasi MTOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuaMeTp, IUIOMIAb MOBEPXHOCTH cdepbl. Bzaumuoe
pacnionoxenue chepbl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomaib

cdepbl

6.4

N300pakeHue Tes BpallleH!us Ha MJI0CKOCTU. Pa3BépTka uuHapa U KOHyca

6.5

KomMOunanmu Ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTIMCAHHBIA OKOJIO
ctepsl, cdepa, BIMcaHHAS B MHOTOTPAHHUK, WIH TEJIO BPAIICHUS

6.6

[Tonsatue 00 00bEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO TIapauiesienunena u cieAcTBus u3 He€. O0bEM HWIMHIPA, KOHYyCA.
O0BEM 1mapa u momaas chepbl

6.7

[TonoOuble Tena B mpocTpancTBe. COOTHOLIECHUS MEXAY IUIOLIAISIMU TIOBEPXHOCTEH,
00BEMaMy TOAOOHBIX Tel

6.8

Ceuenus umwiuHapa (MapaielbHO U TMEPHEHAMKYISIPHO OCH), CEYEHHsI KOHYca
(mapanneabHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEepIrHY), CeUeHus 1apa

6.9

Bektop Ha mnmockoctd u B mpocTtpaHcTBe. ClIOKEHHE W BBIYMTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. PasnoikeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWJI IEUCTBUM C BEKTOpAMH

6.10

IIpsmoyrosnbHass cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopamHaTel BekTOpa.
[IpocTeiiiine 3agaun B KOOpAMHATaX. YTrod Mexay Bekropamu. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB. BbluncieHUE yrioB MeXAy NPSAMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI IPHU PELIEHUN T€OMETPUUYECKUX 3a/1a4




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

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Brnamenne Meromamm 10Ka3aTeNbCTB, aNTOPUTMAMH DPEUICHUS 337ad;
yMeHHe (QOpMYyJIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMNpENEICHHE,
aKCMOMa, TeopeMa, CIIEICTBUE, CBOWCTBO, MPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M IPOTUBOINOJIOXKHOE YTBEPXKACHHUE, NPUBOAUTH MPUMEpPHl U
KOHTPIIPUMCPBI, HCIIOJIB30BATh MCTO/J MaTeMaTU4ECKOU HHAYKIOHWH,
MMPOBOAUTDL JOKA3aTCIbHBIC PACCYKXACHUS NIPHU PCHICHUHA 3a1a4, OLICHUBATH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXKACHHUW; YMEHHE  OINEpPHpPOBATh
MOHSITUSIMHA: MHOKECTBO, TIOJJMHOKECTBO, OMEpAIMU HaJ MHOKECTBAMU;
YMEHHE  UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar — Juis
OIMCaHMS PEATBHBIX MPOIIECCOB U SBJICHUI U MPHU PEIICHUM 33]a4, B TOM
YHCJIe U3 IPYTUX y4EOHBIX MPEIMETOB; YMEHHUE ONEPUPOBAThH IMOHITHIMU:
rpad, CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
1 ONUCHIBATH T'padbl pa3IMUYHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh Tpadbl Mpu

pelieHuu 3a1a4

YMeHne onepupoBaTh MOHSATHSAMH: HATypalbHOE YHCIO, IENI0E YHCIO,
CTETICHb C IEJIBIM TTOKa3aTelieM, KOPEHb HATypaJIbHON CTEIEeHH, CTENEHD C
palluOHAJIBHBIM T10KAa3aTCJICM, CTCIICHb C HeﬁCTBHTGHBHBIM IIOKa3aTcCJIEM,
jJorapuM dYHCIA, CHHYC, KOCHUHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIHA,
OCTAaTOK IO MOMYINI0, pPalMOHAIBHOE YHCIO, UPPAIMOHATBHOE YHUCIIO,
MHOKECTBAa HATypalbHBIX, LEJbIX, PAalUOHAIBHBIX, JACHCTBUTEIHHBIX
qrcell; yMEHHE UCTIOIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINUN 001NN
JICIUTENIb W HAWMEHbIee o0Ilee KpaTHoe, ajiropuT™M EBkimaa mpu
peIlIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TO3MIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHE BHITIOHATH BBIYUCIICHUE 3HAUYCHHUI U TIpe0oOpa3oBaHUs
BBIPOKEHHUN CO CTENEeHsSMH M JjorapudmMaMu, mpeodOpa3oBaHUs IpPOOHO-
palroOHAJIBHBIX BBIP a)I(eHPlﬁ; YMCHHC ONCprUpoOBaThH IIOHATUAMMN.

noCJICa0BAaTCIIbHOCTD, apI/I(I)MeTqucxas[ mnporpeccusa, TreoMECTpUICCKas




mporpeccusi, OECKOHEYHO YOBIBAIONIAs TeOMETpHUUYECKasi IPOTPECCHs;
yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHSIMU: KOMIUIEKCHOE
YUCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb M apryMEeHT
KOMIUIGKCHOTO ~ 4mcia, ¢GopMa  3amucH  KOMIUICKCHBIX  YHCET
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); yMeTh
MPOU3BOIUTH apuMeTHUECKUe JEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSMMU:  MaTpuma 2X2  u  3X3, omnpeiaenureslb  MaTpHIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MNOHATUSAMU: palUOHAIbHBIC, HpPpAlMOHAIbHbBIE,
MoKa3aTejbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBbl; YMEHHE OIEpPUpPOBATh
MOHSTUSIMHM: TOXJIECTBO, TOXKJAECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHUHI U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pEllaTh YpaBHEHHS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOULIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA UM CHUCTEMbl C [apaMETpOM; MPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBI ISl PEUICHUS MaTeMaTHYECKUX

3ala4 U 3a1a4 U3 pa3JIMIHbIX obmnacreit HAayKHU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh HOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKLHUH,
HNEPUOJIMYHOCTh (PYHKIMM, OTPAaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (DYHKIMH, HauOoONbIlIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpEepbIBHAS (YHKIMSI, aCUMOTOTHI rpaduka
byHKIMYU, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
¢u3nvecknii CMBICT TPOM3BOAHOHM, TEepBOOOpa3Has, ONpeaeHEHHbIHI
MHTETpaj, YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH, yMEHHE
BBIUUCIIATh  MPOU3BONHBIE  CYMMBI, IPOU3BEICHHSA, YAacCTHOTO U
KOMIO3UIIMN (YHKUIMH, HAaXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GyHKUIMY; yMEHHME HaXOIUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO Ul HCCleloBaHUS (yHKUUH,
HaXOJWUTh HauOONBIINE W HAaUMEHbIINE 3HA4YEHUS (YHKIUHA; CTPOUTH
rpa¢uKd MHOTOYJICHOB C MCIIOJIb30BAaHMEM ammnapaTa MaTeMaTH4eCKOro
aHalu3a; MPUMEHATh MPOU3BOJAHYIO JUII HAXOXKJICHHsS HaWIydlIero
pelieHusl B MPUKIAAHBIX, B TOM 4YHCJIE COLMAIBHO-3KOHOMHUYECKUX U

(bU3UYECKUX 3a/1avax; HaXOIWUTh TUIOMIAAA U 00BEMBI (PUTYpP C TTOMOIIBIO




HHTCrpajia; MpUBOAUTE HNPUMEPLI MATCMATHUYCCKOIO MOJACIUPOBAHHA C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKLUS,
KOMMO3uus (pyHKIMHA, JTuHeWHas QyHKOWs, KBaapaTudHas QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUUECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas W
norapupmuyueckass (YHKLIHUH; YMEHHE CTPOUTh TpadUKud H3YyYEHHBIX
b yHKIHIA, BBIMIOJHATh  mpeoOpa3zoBaHusi  rpadukoB  (QyHKUHUH,
UCIIONIB30BaTh IPadUKH Ui M3Y4YEHHs MPOIECCOB M 3aBUCHUMOCTEH, NpU
pelIeHn: 3a7ad U3 JPYrux y4eOHBIX NPEeIMETOB M 3aJad W3 pealibHOM
KU3HU; BBIp@XaTh (OPMYyJIaMH 3aBUCUMOCTH MEXAY BEIHYMHAMU,
WCIIONTh30BaTh CBOMCTBA M rpaduKu (YHKIMNA JUIsl PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELIEHUI YPAaBHEHHI, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJadyM pa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
NPOILCHTHI, JOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33/1a4l U3 00JacTH yMpaBICHUS JUYHBIMA M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHHUS, ypPaBHEHHUs, HEPaBEHCTBA M HX
CUCTEMBbI IO YCIIOBUIO 3aJayd, HUCCJEN0BaTh IOJYyYEHHOE pEIIeHUE U
OLICHHMBATh MPaBAOMOJO0HOCTh pE3YyIbTaTOB; YMEHHE MOJEIHPOBATH
peanbHble CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4y, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJENM C  HUCIOJB30BAaHMEM  ammapata  ainreOpsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3YyJIbTaT

YMeHHne onepupoBaTh MOHATUSMHU: CpeaHee apupMeTHIecKoe, MeIuaHa,
HanOoIpIlIee W HAMMEHBIIIEee 3HAUCHUS, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE H3BJIEKaThb, MHTEPIPETUPOBATH
MHpOpPMaIKIO, PEJCTABICHHYIO B Ta0NIMIIaX, HA JUarpaMMmax, rpadukax,
OTPaXKaIoOIIyI0 CBOWMCTBA pealibHBIX MPOLIECCOB U SBJICHUH; MPEICTABIATH
MHpOpPMALMIO C TOMOLIbI0 TabJWI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTHYECKUE JaHHble, B TOM YHCJIE C NPUMEHEHHEM TpaHUuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpaMueCKH UCCIEI0BATh COBMECTHBIC

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JHUAr'paMM paCcCCUBAaHUA U JIMHEMHOM perpeccuun

YMeHHne omnepupoBaTh MOHATHSAMH: CIy4YalHBI ONBIT W CIIydailHOE

cOOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHUS; YMEHHE BBIYHCISTH




BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh
(bOopMyNBI CIOKEHUS W YMHOXXEHHSI BEPOSTHOCTEH, (HopMyiy IOIHOM
BEpOATHOCTH, GpopMyny bepHymin, komOMHaTOpHbIE (HAKTHI U (HOPMYIIBI;
OLICHHMBAaTh BEPOSITHOCTU peEalbHBIX COOBITUH; YMEHUE OIEpPUpPOBATh
MNOHATUSMM: ClIy4aiiHas BEJIMYMHA, pACHpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CllyuailHOH  BENMYMHBI, (QYHKUUMH pacnpefesieHuss U  IUIOTHOCTHU
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO PacCHpPEEICHUN; YMEHUE
UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHui AJis pelleHus 3aaad;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIMX YHCEN, METO/bl BEIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TMPHUBOAUTHL MPUMEpPHl MPOSBICHUS 3aKOHA
OONBUIMX 4YHMCET B INPUPOIHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
ONEpPUPOBATh MOHATUSAMH: COYETAHUE, IEPECTAHOBKA, YHUCIO COYETAHHUH,
YUCJIO  TEepecTaHOBOK; OuHOM  HplOTOHA; yMeHHME  NPUMEHSTh
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIs pEelIeHMs 33/ay; OLEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJEIH M

MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, HpsiMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUNHA YIJIa, IUNIOCKUI yroj, AByrpaHHbIN
yroJi, TPEXTPaHHBIM YTroj, CKPEIUBAIOLIUECs MPsAMbIe, MapauieIbHOCTh U
NEPIEeHIUKYIIPHOCTh TPAMBIX W TUIOCKOCTEH, Yroid MEXOy MpSIMbBIMHU,
YroJl MeXAy TMpSAMONH M TIJIOCKOCTBIO, Yrol MEXIY IJIOCKOCTSMH,
paccTossHHE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE MEXAy MPSMBIMU,
paccTosiHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPU pEUICHUU
3a/a4 U3y4yeHHbIe (DAKThl U TEOPEMBl MJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepsl OOBEKTOB OKpPYXKAIOILEr0 MHpa; CTPOUTh MaTeMaTHYecKue
MOJIENIM C TOMOUIbI0 T€OMETPUYECKUX NOHATUH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOINAAbL (GUTYpBl, 00BEM (QUIYpHI,
MHOT'OI'PAaHHHK, IMPAaBUIbHBII MHOTOTPAHHUK, CEYCHHE MHOI'OTPaHHHKA,
KyO, mapajenenunes, Opu3Ma, OHpamMuiaa, (urypa M IMOBEPXHOCTb
BpallleHHus, UWIMHApP, KOHYC, map, cdepa, miomans chepsl, IUIOmAab
MOBEPXHOCTU THPAMUJBI, TPU3MBI, KOHYyCa, LWIMHIApA, O0BEM Kyoa,
HPSMOYTOJBHOTO Tapaulesienuiea, NUPaMUAbl, HPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHHsS KOHyca M IMIMHIPA,

napaji€JIbHbIC OCH HJIKM OCHOBAHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacamoomasica cdeppl, LUWIMHIpa, KOHyCa; yMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIBHO
(bopmMynupoBaTh ONpeAeIeHIs N3y4aeMbIX (UTyp, BBIIABUTATh TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh MX; YMEHHE NPOBOAUTH Kiaccuukauuoo Quryp 1mo
pa3UYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

IMOCTPOCHUA

11

YMeHne onepupoBaTh TOHSATHSIMH: JIBIDKCHHE B POCTPAHCTBE,
napajuieNbHbI TIEPEHOC, CUMMETPHUSl Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe TOMOOMs, TMMOA00HBIE (GUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W TOAO0OHBIE (UTYpPHl, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYECKUE OTHOIICHHS TIPU
pelICHNH 3aJad; HAXOAWTh TEOMETPUYECKHE BEJIMYUHBI (JUIMHA, YTOIL,
oAb, 00BEM) IPU PEUICHUH 3334 U3 JIPYTUX YUIEOHBIX MPEIMETOB H
U3 peasbHON KM3HHM;, YMEHHE BBIUHCIATH T'€OMETPUYECKHE BEITHMYUHBI
(MHa, yroj, IUIOMIAJb, OO0BEM, IUIOUIA[b MOBEPXHOCTH), HCHOJB3YS
U3ydyeHHbIEe (OPMYNIBI U METOAbl, B TOM YHUCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IMJIMHApA, TUIOMAas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUIeNieNuIe/la, MHPAMUIbI, MPU3MBI, IHIHHIPA,

KOHYCa, [I1apa; yMeHHEe HaXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTyp
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YMeHue onepupoBaTh MOHATHUSAMU: MPSIMOYTOJIbHAsI cHUCTEMa KOOpIMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJIO, pa3lIoKeHHWE BEKTOpa Mo Oasucy,
CKaJIIPHOE TMPOW3BEJCHNUE, BEKTOPHOE TIPOW3BEICHHE, Yrol MEeXIy
BEKTOPAMH, YMEHHE WCIIOh30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METOT

JUTS PEIICHHsI TEOMETPHUUECKUX 33/1a4 U 3a]a4 JPYruX y4eOHBIX MPEIMETOB
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VYmMmenue BLI6I/IpaTI> NOAXOISAIIHUN METOI JJIs pelicHud 3aaa4i; MIOHNUMaHNC
SHAYUMOCTH MATCMATUKHU B HU3YUYCHUU TIPHUPOAHBIX U O6H.[€CTB€HHLIX
nmponeccos u HBHCHHﬁ; YMCHHUE PacCliO3HaBaTh IIPOSABIICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC MMPUBOAUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUH POCCUMCKON 1 MUPOBON MaTEMaTUYECKOU HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCICHUS

11 HarypanbHble u nienslie uncia. [lpuzHaku AeTMMOCTH LENbIX YHUCe

12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEUHBIE TIEPHOUYECKUE IPOOH

13 ApudmeTrueckuil KOpeHb HaTypasibHOHM crerneHu. [IefcTBus ¢ apumeTnyecKuMu
' KOPHSIMH HaTypaJbHOMN CTETIEHU

14 Crenens ¢ nenbiM nokasareneM. CTEIEHb ¢ pallMOHaIbHBIM MOoKa3aTesieM. CBOMCTBa
' CTENEeHU

15 CuHyCc, KOCMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucina. [lecsTudynble U HATypaibHbIC JOrapupMbl

HevictBurenbHple  4Yucia. ApudmeTudyeckue omnepandd ¢ JIeHCTBUTEIBHBIMU
1.7 yucnamMu. [IpuOnrkEHHbIe BRIUYMCICHHUS, TIPaBUiia OKPYTJICHHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3oBaHue BhIPAKCHHUI

1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lensie u poOHO-palMOHATBHBIC YPABHEHUS

2.2 HppanunoHanabHble ypaBHEHMS

2.3 Tpuronomerpuyeckue ypaBHEHUS

2.4 [Toka3arenbHble U JIorapupMUIecKre ypaBHEHUS

2.5 Llenbie u 1poOHO-palIOHANIEHBIC HEPABEHCTBA

2.6 HpparmoHaabHbIe HEPAaBSHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMUUECKHE HEPABEHCTBA

2.8 TpuroHoMmerpudeckre HepaBEeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB

210 VYpaBHeHwusl, HEPABEHCTBA M CHCTEMBI C TTApAMETPAMHK

211 Marpuua cucteMsl TMHEHHBIX ypaBHEeHUN. OnpeeanTenb MaTpUIbl
3 OyHkuuu U rpaduku




Oyukuus, crnocoObl 3ananus QyHkuuu. ['padux dynkuuu. B3aumHO oOpatHbIE

3 ¢byukuy. YétHple u Heu€THbIe QyHKuMU. [lepuoanueckue GyHKIUN
OO6usacth ompeneNneHuss W MHOXKECTBO 3HadeHu QyHkuumu. Hynmum ¢yHkmun.
32 [TpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEKXYTKM  MOHOTOHHOCTH  ()YHKIIHH.
' Makcumymbl U MUHUMYMBI (QyHKUuu. HambGonbliee M HauMeHblIee 3HaYeHUE
(GYHKLIMHU HAa IPOMEXYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJdbIM IoKa3zatesneM. EE€ cBoiicTBa u
' rpacduk. CBoiicTBa u rpaduk KOpHs N-OU CTEHCHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpaduKH
3.5 [Toka3arenbHas u norapudmMuueckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku pa3peiBa. AcuMnToThl rpadukoB (ynkuit. CsoiicTBa  (QyHKIHMH,
' HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEI0BATEIBHOCTEH
3.8 Apugmerrnueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XHBIX MPOLEHTOB
4 Hauana maTemMaTnueckoro aHainsa
4.1 [TpousBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKLINN
[lpumeHeHrne MNPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxeHrne HauOoJbIIEro U HaMMEHBIEro 3HaYeHUs (YHKIUN Ha
OTpe3Ke
4.3 [lepBooOpa3znas. Uuterpan
5 MHosxecTBa U JIOTHKA
5.1 MHuo>xecTBO, onepaiui HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OmnucarenbHas CTAaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena 1 MOBEPXHOCTH BPALLIEHUS
7.5 Koopaunats! 1 BEKTOpPBI




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

Maremartuka: anredpa u Hayajia MaTeEMaTHYECKOro aHanusa, reomerpus. 10-11

kiaccol. AtanacsH JI.C., byry3os B.®., Kanomues C.b. M.: IIpocBenienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU

HUHTEPHET






