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HOACHUTEJIbHAS 3AIIMCKA

['eometpus siBnsieTcss ONHUM U3 0A30BBIX KYPCOB HA YPOBHE CPETHETO OOIIETOo
oOpa3oBaHus, TaK KakK OOECIeYrMBaeT BO3MOXKHOCTb W3YyYEHHUS JUCUUILIIUH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYEMOE MPU U3yYEHUH 00yqarOIUMUCS
NOHSTUIHBIX OCHOB TE€OMETPHUM, TpPH JOKA3aTeIbCTBE TEOPEM M MOCTPOEHUU
LEMOYKH JJOTUYECKUX YTBEPKICHHUIN MPU PELICHUN TEOMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPrarb THUIIOTE3bl HEMOCPEACTBEHHO UCIOIB3YIOTCA MPHU
pelIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOT0 [IMKJIA, B YaCTHOCTU (PM3MUYECKUX 3a7ad.

[lenb ocBOEHUsI IporpaMMbl Yy4eOHOTO Kypca «I'eoMeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHIUBUAYATbHBIX CIIOCOOHOCTEHN 00YyUaOMUXCs TPU U3yUEHUU
FEOMETPUHM, KaK COCTaBISIONIeH mpeamMeTHoM obOnactu «Marematuka U
uH(pOopMaTHKay yepe3 00ecrneueHre BO3MOKHOCTH TPUOOPETEHUS U UCTIOJIb30BAHUS
0oJsee rIyOOKUX T€OMETPUYECKUX 3HAHUM U IEUCTBUM, CIELIM(PUYHBIX TEOMETPUH,
¥ HEOOXOJIUMBIX JIJIsl YCTIEIIHOTO MPOQPECCUOHAIBHOI'0 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUJIMBAIOIIMMHU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

paclMpeHue MpeaCcTaBiIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHHE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIIUM MHPOM;

(dopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MAaTeMaTUYECKUX MOJICTSAX, MO3BOJSIONIMX OIKCHIBATH U M3y4yaTb
pa3HbI€ SBJIECHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3jaeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE WX TPUMEHSITh, YMEHHS JIOKAa3bIBaTh TEOPEMbl M HAXOJHThH
HECTaHJApTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

(dbopMUpOBaHUE YMEHMs PACllO3HABATh HA YEPTEXKaX, MOJAEIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBaTh TI'€OMETPHUUYECKHUE
MOJIETIN;

(opMHUpOBaHME MOHMMAaHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTU4YECKUX TEOpUil, (POpMHUpOBAHUE TMOHHWMAHUS POJM AKCUOMATHUKHU MpHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHue yMEHHUS BIAJCTh METOJAMHU JOKa3aTelIbCTB U aJITOPUTMOB
pelieHus, yMEeHUs KX TPUMEHSTh, TPOBOJIUTH JI0KA3aTEIbHbBIEC PACCYKICHUS B XO/I€
pElIeHHs] CTePEOMETPUYECKUX 3aJa4 W 3aady C MNPAKTUUYECKUM COAECpP>KaHUEM,
dbopMupoBaHue TMpeACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  IPH



00OCHOBaHMH MAaTEMATHYECKUX YTBEPKICHHUN W POJIM aKCMOMATHKHU B MPOBEICHUHN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHME MHTEJUIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS pacloO3HaBaTh MPOSIBICHHUS TI'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX  TPEAMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNHU TOJTYyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «YMETh ONEPUPOBATH
HOHSITUSIMUY», PEIEBAHTHBIMU I'€OMETPHUH HA YTIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JMHHUSIM ydyeOHOro Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 rogaMm o0ydenus. Coaep:kaHnue oopa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIUAIBHBIM BOIIPOCAM 00yYarouecs
oOpamanuch HEOAHOKPATHO. OTO  TMO3BOJSET OPraHW30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSMU U HABBIKAMU MOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00yYaIOIMIUXCs, PACUIUPAS U YTIyOssis
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Y4eHHE T€OMETPHUH KaK COCTaBIAIONIEH yueOHoro npeamera «MaTeMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHHIO H3YYEHUS MAaTEMaTHUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COIEPKAHUE OBYUEHUA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUSA  CTepeoMeTpuH. Touka, mpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpeumuBaromuecss mnpsmble. [Ipu3Haku CKpemyBarOmUXCs
npsMbIX. [lapannenbHOCTh MPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE: NAapalJICIbHbIE
MpsIMBIE B MTPOCTPAHCTBE, MAPALIEIIBHOCTD TPEX MPSIMBIX, TAPATUIEIBbHOCTh TPSIMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbIE CBOMCTBa NapajuIeIbHOIO MpoekTupoBanus. M3o0paxeHue
buryp B mapaysieibHON MPOEKIUU. YTJIbI C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHBIE (PUTYphl Ha IUIOCKOCTH: TETpadAp, Napalilesenurie],
MMOCTPOCHUE CEYCHUM.

[TepneHaAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPIECHANKYIISIPHBIE MPSIMBIC B
MIPOCTPAHCTBE, TNPSIMbIE MApaJUICNIbHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
MEPIECHANKYIPHON IJIOCKOCTH. OpTtoronanbHOE MIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUs (PUTyphI HA TIIOCKOCTh. [lepneHaAnKyISIpHOCTh
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTU JBYX IUIOCKOCTEU. Teopema 0 TpEX
MEPIECHANKYIIAPAX.

Yrael B NpOCTPAHCTBE: YyroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYTPAaHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IJIOCKHUX YTJIOB MHOTOTPaHHOIO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJISI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: Nn-yrosibHas
npu3Ma, IpsMasi U HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, npsAMOYTOJIbHBIN MTapaJIeICUNE U €ro cBoicTBa. Kparyaiimme
NyTH HAa MOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Mupamuaa: N-yronbHasi nupaMua, NpaBUibHAs U yceuEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPABWIHBHOW MUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKU: MPABWJIBbHAS MPU3MA W NpaBWIbHAA NUPAMHJA,



paBWIbHAS TPEYTOJIbHAS MUPAMUIA U TPaBUIBHBIN TETpadap, KyO. [Ipencrasienue
O MPaBUJIBHBIX MHOI'OTPAHHUKAX: OKTa3AP, JOAEKAIP U UKOCAIIP.

BbrunciaeHnue 351€MEHTOB MHOTOTpaHHUKOB: pE&Opa, [auaroHajid, YTJbl.
[Inomanes OOKOBOW IMOBEPXHOCTH U IIOJHOM MOBEPXHOCTH HPSIMOU MPHU3MBI,
IUIONIA/1b OCHOBAHU, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM pu3Mbl. [Lnomans
OOKOBOIl MOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOM NHUpaMUAbI, TeOpema o
IUIOIIAM YCEYEHHON TMPAaMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTrOrpaHHUKOB. CUMMETpUs B TMPABWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulesieNunea, CUMMETPUS MPAaBWIBHBIX NPHU3M, CHUMMETPUS IPABUIBHON
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

ITIoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpAa, BEKTOPHl KOJUIMHEApPHBIE, COHAIPABJICHHBIE W IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHUsI BEKTOpAa HA YUCIIO.
IloHATHEe KOMILIaHApHBIE BEKTOpBI. lIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TpEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsmoyromnpHass  cucrema  KOOpAMHAT B
npoctpasHcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpA U
KOOpJAMHATaMU TOYEK. YTOJ MeEXIy Bekropamu. CKaJsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpamlieHHs:
IIMHIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTenbHasl IIOCKOCTh K chepe. M3o00paxkeHue Ten BpalleHHs Ha
wiockoctu. Pa3BépTka nunnnapa u konyca. Cummerpust chepsl U mapa.

O06béM. OcHOBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
OpSMOYTOJBLHOIO Mapajuienenunega u ciueactBus u3 He€. OObEM mnpsMon u
HAKJIOHHOW MPU3MBI, HUJIUHAPA, MUpaMUIbl U KoHyca. OObEM 11apa U 1IapOBOTrO
CErMEHTa.

KoMOuHnanum Tenm BpalieHuss U MHOrOorpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHAP, OINHUCAaHHAs OKojo uuiuHApa. Ilepeceuenne cdepsl W mapa ¢
wiockocThio. Kacanue mapa u cdepbl miockocteio. [loHsATHE MHOTOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpallCHUS.



[Tmomaar MOBEPXHOCTU LUIIMHIpA, KOHyca, IUIOMIaaAbL cepbl u e€ vacteil.
[Tonobue B mpoctpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX (uryp. IIpeoOpazoBanue momodus, romMmoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenne ceueHnii MHOIOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUS LUIMH]IPA
(mapamnenbHO H  TMEPIEHAMKYISIPHO OCH), CCEYCHHUS KOoHyca (mapajuieibHbIe
OCHOBAHHIO U MPOXOJSAIIUE YePe3 BEPIINHY), CEUCHUS I1apa, METOAbI MOCTPOCHUS
CEUEHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKyLIEH TIIIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTtopsl B mpoctpancTBe. Onepaliinu HaJl BEKTopamMu. BeKTopHOe YMHOKEHHE
BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXEHHs. [IpsmoyronpHas cucrema
KoopAuHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PaznokeHue BeKkTOpa o
6asucy. KoopamHaTHO-BEKTOPHBIM METOT IPH PEIICHUN TCOMETPUICSCKHX 3a1a4.

JABUKEeHMsI B IPOCTPAHCTBE

JIBmxenust npoctpancTBa. OtoOpaxkeHus. J[BM>KEHUST U paBEHCTBO (puryp.
OOurue cBoicTBa JBWKEHUN. Buasl JBWKEHUN: TapauiebHBIM IEepeHoc,
LIEHTpAJIbHAs CUMMETPHS, 3€pKajbHasi CHMMETPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanust nonodus. [Ipsmas u chepa Ditnepa.



IVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHS YYUEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

PaGouass mnporpamma cdopmupoBaHa ¢ y4eToM paldoyell MpOorpamMmel
BocniuTaHusi Ha 2022-2026 y4yeOHblE TrO/bl, YTBEPKACHHOW MPHUKA30M AUPEKTOpa
MBOO Crapomaiinckas CIII Nel Ne 50-OJf ot «30» aBrycra 2022 r, mpu3BaHa
o0ecreynTh JOCTUKEHNE TUYHOCTHBIX PE3YJIbTATOB:

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOI0 00IIECTBA, IPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYD
rpakJIaHCKOro  obOmiecTBa  (BBIOOpBI,  ONPOCHI W JPyroe), yMcHHUE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCHUHCKON TPaKITaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JTOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MaTeMaTUY€CKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIDKEHMM B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX I[EHHOCTEH pOCCUHUCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IMOBEICHHUS, CBA3AHHOI'O C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTUKECHUN HAYKU U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOMYUBOIO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETHYECKOE OTHOUICHHE K MHUPY, BKIIOYAs S3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELICHU, pacCyKIE€HUH, BOCIPUUMYUBOCTD K
MAaTeMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUSA B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAaHHME, COAJAHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, peryispHas (usnueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JEATENBHOCTBIO;

6) Tpy10BOE BOCIUTAHME:



TOTOBHOCTh K TPYdy, OCO3HAHHWE IICHHOCTH TPYAOJIOOWS, HHTEpPEC K
pasnmuuHbIM  cepam  TIPOdECCHOHAIBHOM — JIESITEIIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW H e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiedt mnpodeccur W pealn30BbIBATH COOCTBEHHBIE >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM0OOpa30BaHUI0 HAa TMPOTSHKEHHH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKUX 3a/1a4 MAaTEMaTUIECKON HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHMMAaHUE BIIASHHSI
COIMAJIbHO-D)KOHOMHYECKUX TPOIECCOB Ha COCTOSIHUE MPUPOIHON U COLMAIbHOU
CpeIlbl, 0OCO3HAHME TJIOOATLHOTO XapaKTepa dKOJIOTHIECKUX MPOOIEM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTEMaTWYeCKWX 3HAHWW IS pEIIeHHWs 3adad B 00JacTH
OKpYJ)Karoliel cpenpl, IUJIAHUPOBAHUE IIOCTYIIKOB M OIICHKM HX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOTO NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTHYECKON
HAYKHU KakK cepbl 4eJTOBEUECKOM IeATEeTHHOCTH, ITANOB €€ Pa3BUTHSI U 3HAYUMOCTHU
JUTSI pa3BUTHS ITUBUIN3AIAN, OBJIQJICHHUE SI36IKOM MATEMAaTUKH U MaTeMaTHYECKON
KYJIBTYPOH KaK CPEICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOSKTHYIO
Y UCCJIE0BATEIbCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IHo3naBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

ba3zoBble j1ornyeckue AecTBus:

BBISBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHI, OTHOWIEHWH MEXAY MOHATUAMH, (POPMYyIHUPOBAThH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBaHUS /J1s1 0000UICHUS U CPAaBHEHUSI, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

BOCIPHHMMATh,  (OpMYIUpOBaTb U  NPeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUILIATENIbHBIE, €EIMHUYHBIE, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUAX U YTBEPXKICHHSIX, MpeEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIMTH CAMOCTOATEIIBHO J10KA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MPOTHBHOIO), BBICTPAWBATh apTyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;



BbIOMpATh crnoco0 perieHus ydeOHOW 3ajaud  (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIIEHUSs, BRIOUpaTh HanboJee MOIXOAIINN C Y4ETOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/JbCKHe AeidCTBUA:

UCTIOIBh30BaTh BOMPOCHl KaK HMCCIENOBATENbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOpMHUpOBATh TUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

MPOBOJNUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MUCCIICIOBaHNE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOro 0ObEKTa, SIBICHUS, Mpoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00ObEKTaMHU, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITEILHO (HOpPMYJIHpPOBaTh OOOOIIEHUS U BBIBOJABI MO Pe3ysibTaTaMm
NPOBEIEHHOTO  HAONIOJIEHUs, HCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOlecca, a TaKXKe BbIABUTAThH
IPEIION0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

PabGora ¢ unpopmaumei:

BBISIBIISITH JAeUIIUTH MHPOPMAIIMH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOTIPOC U JUISI PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMALIUIO U3 UCTOUHUKOB PA3IMYHBIX THUIIOB, AaHAJTM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIUIO PAa3IMYHBIX BUJIOB U (pOopM
HpEICTaBICHNUS;

CTPYKTYypUpPOBaTh WH(GOPMAIMIO, MPEACTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaAEKHOCTh uH(pOpMaIIH o CaMOCTOSITETTLHO
chopMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBHSA

O0menue:

BOCIIPHHMMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUHU C YCIOBUSIMH H
IEJISIMU OOIIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh TOSICHEHWS II0 XOJy peIIeHUus 3ajayH,
KOMMEHTHPOBATh TIOJyICHHBIN Pe3yJIbTarT;

B XO7Ie OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaE€MOUW TEMBI,
npoOJIeMBI, pellaeMOil 3aJaud, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha ITIOHMCK
peIIeHns, COIOCTaBIISITh CBOM CYXACHUS C CYXICHUSIMH APYTUX YYaCTHHKOB
auanora, oOHapy)KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;



MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCICIOBAHMS,
NPOEKTa, CaMOCTOSATENIHHO BBIOMPATh (OopMaT BBICTYIUIEHUS C YYETOM 3ajady
NPE3EHTAIMU U OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE AelicTBUS

Camoopranusanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHHS 3a/1a4d, BHIOMpPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJIEKT:

BJIaJCTh HABBIKAMH  TIO3HABAaTEIBHOW  pEQUICKCMM KaK  OCO3HAHHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
croco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJISI TpOIlecca W pe3yybTaTa pEIICHHS
MaTeMaTH4YE€CKOM 3a/1auH;

NpeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HAWJICHHBIX OMTUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH M YCIOBUSAM, OOBSICHATH PUIHHBI
JOCTIKCHUS WA HETOCTHXKCHHS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

MOHWMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaJIbHOM
paboThl TpHU pEHICHHH YYeOHBIX 3a7ad, MPUHUMATh IIeIb COBMECTHOMU
JeSTENHHOCTH, TIAHUPOBATH OPTraHU3AIMI0 COBMECTHOW DPAaOOTHI, pacrpeneisTh
BUJBI pabOT, TOTOBapUBaTHCS, 00CY AAaTh MPOIIECC U Pe3yIbTaT paboThI, 0000IIaTh
MHEHUS HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX dopmax paboThl (0O0CYXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE MITYPMBI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAa
B OOmMi TPOAYKT MO KPUTEPHUSAM, CHOPMYITHMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyJaromuiicss HAyIuTCS:

e CBOOOJHO OMEpPUPOBATh OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPHUH TIPHU
pEIIECHUH 3a/1a4 U MPOBEJICHUN MATEMAaTHUECKUX PACCYKJICHHUI;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUU U CICICTBUS WU3 HUX MPU PELICHUU
reOMETPUYECKHUX 3a/1aY;



KJIACCU(HUIIMPOBATh B3aUMHOE PACIIONIOKEHHUE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMH C  yrJaMud B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY TNPSIMOU H
TUIOCKOCTHIO;

CBOOOTHO OMEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOZIHO pacro3HaBaTh OCHOBHBIC BHJBI MHOTOIPAHHHKOB (MpU3Ma,
nupaMuaa, NpsSMOYTOJIbHBIN Mapajienenunesn, Kyo);

KIaCCU(PHUIMPOBaTh ~ MHOTOTPAaHHUKH, BBIOWpas  OCHOBAaHHUA IS
KJIacCU(pUKAIUH;

CBOOOJIHO  ONEpPUPOBATH MOHATHAMH, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAaHHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATh napajuienbHoe, LHEHTPATbHOE U OpPTOrOHAJIBHOE
MPOEKTUpOBaHKE GUTYP HA TIIOCKOCTh, BHIOIHITH U300paskeHus GUryp Ha
IUIOCKOCTH;

CTPOUTH CEUCHHUS MHOTOTPAHHHWKOB Pa3UYHBIMA METOAAMH, BBITIOTHSATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIISTh  IUIOMIQAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (TpU3Ma,
MpaMuJia), TEOMETPUUECKUX TN C IPUMEHEHUEM (HOpMYIT;

CBOOOIHO OINEPUPOBATH MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M TUIOCKOCTb CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPHI;
CBOOOJIHO OIEPUPOBATh MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAMHATAaM B MIPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS HaJl BEKTOPAMU;

pemarh 3aJadyd Ha JOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUWA U
HAXOXECHUE TCOMETPUICCKUX BETTUINH, IPUMECHSISI U3BECTHBIC METOIBI TIPH
pellIeHu: MaTeMaTHYeCKUX 3a7ad MOBBIIIEHHOTO W BBICOKOTO YpPOBHSA
CII0KHOCTH;

OPUMEHATh TPOCTEHIIME TMPOrpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;
U3BJIEKaTh, MNPEOOPA30OBBIBATH W HMHTEPIPETUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKAX;

NPUMEHSATh TOJyYEHHBIE 3HAHWS Ha TPAaKTUKE: CpaBHUBATH U
aHAJIM3UPOBATH peaJbHBIE CUTYAllUH, MPUMEHATh H3YUYECHHBIC MOHITHUS B
npolecce IOMCKa PpEeUIeHHs MaTeMaTH4ecKu  c(hopMyIupoBaHHOU
npoOJIeMBbl, MOJEIUPOBATh PEAThHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
HCCIIEZIOBATh TTOCTPOCHHBIE MOJIETH C UCIOJIH30BAHUEM T'€OMETPHYECKHIX



MOHATHM U TEOpeM, ammaparta ajreOpbl, pelarbh MPaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJECHUEM I'€OMETPUYECKUX BEINYHH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUM Kak
COCTaBHOW 4acTH ()yHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K konmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJTHO ONEPUPOBATH MOHSATUSMH, CBSI3aHHBIMHU C IHJIMHIPUYECKOM,
KOHUYECKONH U c(hepudecKkoll TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJTyYEeHHUS;

ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMH C TEIaMU BPAILCHUS: [IWIMHAPOM,
KOHYCOM, c(epoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSICHATDH CIIOCOOBI MOJYYEHHUS TEJ BPAIICHMUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONOkKeHUE c(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJI BpalleHus,
O0BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TENl BPAIICHHSI,
r€OMETPUYECKHUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOZHO ONEPUPOBATH MOHATUAMH, CBI3AHHBIMU C KOMOWHAIUSAMH Tel
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy H
OIHMCAaHHBIA OKOJIO c(ephl, cepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHUS;

BBIYHCIIATh COOTHOIIICHUS MEXY IJIOMIAIIMUA TTOBEPXHOCTEN 1 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxaTh u3zydaeMble (UTYpHI, BBIMOJIHITh (BBIHOCHBIE) TUIOCKHUE
YepTEXKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUSI TEJl BpAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBhIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (QUrypax, MPEACTABICHHYIO Ha
YepTeKax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OINEpalliy HaJl BEKTOPaMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peliaTh reOMETPUYECKUE 3314l Ha BRIUMCIICHUE YTIIOB MEXIY MPSIMBIMU U
TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B IIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1A IPU PEILLIECHUH;
CBOOOJIHO ONEPUPOBATH TMOHATUSAMH, CBSA3AHHBIMU C JABWXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB W TeJl BpalleHHS TpH
MapajuleJbHOM  IIEPEHOCE, UEHTPAIBbHOM CHMMETPHHM, 3€pKabHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus NOA00uUs;



CTPOUTHh CEYEHUSI MHOTOTPAaHHUKOB M TEJ BPAILCHUSA: CEUEHHUs LIWJIUHJIpA
(mapaienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (mapaijieinbHbie
OCHOBAHHMIO U MPOXOALINE YepPE3 BEPUINHY), CEUEHUS 111apa;
WCIIONB30BaTh METOJABI TOCTPOEHHsI CEYEHHM: METOX CJENOB, METOJ
BHYTPEHHEI'0 IPOCKTUPOBAHMS, METOJ IIEPEHOCA CEKYILEH IIJIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPIKICHHUS;

OPUMEHATh T€OMETpPUUYECKHe (aKThl JJISl PEUICHHUs] CTEPEeOMETPUUECKHUX
3a7a4, MPEANOJIararoluX HECKOJbKO IIAaroB pELICHUSA, €CIU YCIOBHUS
MIPUMEHEHMUS 3a/I1aHbl B SIBHOW 1 HEIBHOU (hopme;

pemiate 3aJadyd Ha JIOKa3aTelIbCTBO MAaTEMaTUYECKUX OTHOUIEHUU U
HaXO0KJICHUE TEOMETPUUECKUX BEIINYNH;

IIPUMEHATH MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATH [1OJyYEHHbIE 3HAHUS HA IPAKTUKE: CPABHUBATDH, AaHAJIU3UPOBATh
U OLEHUBATh pPEalbHbIE CUTyalUH, NPUMEHATH W3Y4YEHHBIE IIOHATHUSA,
TEOPEMBI, CBOMCTBA B IPOLECCE IIOMCKAa PEMICHUS MaTEMATUYECKH
chOpMyIMPOBAaHHON MPOOJIEMbI, MOAECIUPOBATh pEajJbHbIE CUTYyallUd Ha
A3bIKE T€OMETPUH, UCCIIEN0BATH IIOCTPOECHHBIE MOJIEIHN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TOHATUH W TEOpeM, amnmapara airedpbl, pemarhb
MIPAKTUYECKNE 3aJa4M, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKHUX
BEJINYMH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH (PyHIAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO Yacos
Ne HanmeHoBanue pa3iesioB U TeM DJIeKTpOHHBIe (HM(pPpOBHIE)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTesbHbIE PeCypChI
padoThbI padoTbI
1 BBejieHue B CTEPEOMETPHIO 23 1 https://resh.edu.ru/subject/17/10/
9 B3anmHoe paconoxeHue npsMbIx B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapaninenbHOCTh NPAMBIX U INIOCKOCTEH 3 https://resh.edu.ru/subject/17/10/
B [IPOCTPAHCTBE
4 IlepnieHAUKYISIPHOCTD MPSIMBIX U o5 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEHN B IPOCTPAHCTBE
5 VIFITBI 1 PACCTOSHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHOrOrpaHHHKH 7 1 https://resh.edu.ru/subject/17/10/
7 BeKTOpHI B IPOCTPAHCTBE 12 https://resh.edu.ru/subject/17/10/
8 [ToBTOpeHME, 0600IIEHNE 1 5 ) https://resh.edu.ru/subject/17/10/
CUCTEMAaTHU3aLs 3HAaHUN
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOIT'PAMME




11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanyecTBOo 4acos

JJ1eKTpOHHBIe (HU(pPOBHIE)

Ne n/m Kontpoabnble | IIpakTuueckne
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsI padoTsI
1 AHATUTHIECKAS TEOMETPHS 15 1 https://resh.edu.ru/subject/17/11/
5 [ToBTOpenue, 0600IIEHNE 1 15 1 https://resh.edu.ru/subject/17/11/
cucTeMaTH3aIus 3HaHuH
3 O6BEM MHOrOTpaHHHKa 17 1 https://resh.edu.ru/subject/17/11/
4 Tena Bparmenus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tnomaau NOBEpXHOCTH U OOBEMBI 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX TEJ
6 JIBUKeHHS 5 1 https://resh.edu.ru/subject/17/11/
7 IToBTOpeHme, 0000IIEHNE 1 17 ) https://resh.edu.ru/subject/17/11/
cucTeMaTH3aIysI 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
ITPOI'PAMME




HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHble
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE TIpaBUIIa U300paKEHNS HA
PHUCYHKE IIJIOCKOCTH, NapaJljIeIbHbIX
HpAMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

[ToHsATHS CTEpEeOMETPHH: TOUKA, TIPSIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuJia U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpE3KOB), cepeIMHbI OTPE3Ka
[ToHsATHS: TIepeCeKAIONTUECs TNIOCKOCTH,
MepeceKaronrecs npsamasi ¥ MIoCKOCTh;
MOJTYIIPOCTPAHCTBO

[TonsaTus: nepeceKarouuecs mI0OCKOCTH,
nepeceKaronrecs npsimas ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHe
HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOUINX 00OBEKTOB

MHoOrorpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BbEKTOB




AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEZICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
cienctsus n3 HUX. CiocoOb! 3aaHus
MPSAMBIX U IJIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHus MPSMBIX U ITIOCKOCTEH

10

N300pakeHue ceyeHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPbIE MPOXOAST Yepe3 UX
p€6pa. MzobOpaxenue nepecevyeHus
IIOJIY4EHHBIX IUIOCKOCTEH.
PackpammBanyue NOCTPOSHHBIX CEUEHHUH
pa3HBIMH LIBETaMU

11

N300paxenue ceyeHU nmupamMuabl, Kyoa
U [IPU3MBI, KOTOPBIE NIPOXOIAT YE€pe3 UxX
pEbpa. M3o0pakeHne nepeceycHus
MOJTYYCHHBIX TJIOCKOCTEH.
PackpammBanre NOCTPOCHHBIX CEUSHHH
Pa3HBIMU LIBETAMU

12

N300paxeHue ceueHuil nupamuabl, Kyoa
U TIPU3MBI, KOTOPBIE POXOJIAT Yepe3 UxX
p€6pa. M3o0paxenue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAaMHU

13

N300paxeHne ceyeHU mupamMuabl, Kyoa
Y MIPU3MBI, KOTOPBIC TIPOXOJIAT Yepe3 UX
p€6pa. M3o0Opaxenue nepecedeHus




IIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HBIMU LIBETAMU

14

MeTton ciaeaoB s MMOCTPOCHU A CEe4YECHMUI

15

Merton cie0B A IOCTPOCHUS CEYESHUH.
CBoiicTBa nepece4eHuii MpsIMbIX U
IUIOCKOCTEN

16

Mertoa cnefoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IUIOCKOCTEN

17

18

[TocTpoenue ceuenuit B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIINCh I11aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3ganue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh 11aroB
MIOCTPOEHUS

20

[TocTpoeHue ceueHmit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS




21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLMOHANIBHBIX OoTpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTexax. Mctopus pazputus
IJIAHUMETPUU U CTEPEOMETPHUH

23

KonTponbHas pabota "AKcHOMBI
crepeomeTpun. Ceuenus"

24

B3anMHoe pacrnonoxkeHue npsMbIX B
npoctpancTBe. CKpelBaronecs
npsimble. [Ipu3Haku ckpemuBarommxcs
npsamMbix. [lapaniensHble npsMbIe B
IPOCTPaHCTBE

25

TeopeMa o CylieCTBOBaHUH U
€IMHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAaHHOU MPSIMOM, TPOXOJAIIEH yepe3
TOUYKY IPOCTPAHCTBA U HE JIeKaIeh Ha
JlaHHOM mpsiMoi. JleMma o nepeceyeHuun
MapauieIbHBIX MPSMBIX ITIOCKOCTHIO

26

[TapannensHOCTB Tpex NpsAMBIX. Teopema
0 TpEX MmapajuleabHbIX IpAMbIX. Teopema
0 CKPEIMBAIOIINXCS MPSIMBIX

27

[TapannenbsHoe MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA MapaJIEILHOTO
npoektupoBanus. M300paxkeHre pa3HbIX
¢buryp B napayienbHON MPOSKIIUN




28

[lentpanbHas mpoekus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOII
MEXKy MPSMbIMU

29

3azauu Ha JOKa3aTeNbCTBO U
UCClIe/IOBaHKE, CBSI3aHHbIE C
pacIoyIoKeHUEM MPSIMBIX B
IIPOCTPAHCTBE

30

IlonsTHsA: MapauIeIbHOCTD IPSIMOMN U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
NapaJICIBHOCTH MIPSIMOU U TUIOCKOCTH.
CBoiicTBa mapajuieIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuueckre 3aa4n Ha BBIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
HapajyIeIbHOCTBIO IPSMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE

32

IlocTpoeHue ceueHus, IPOXOASIIETO
yepe3 JaHHYIO MPAMYIO Ha YEPTEXKE U
NapayIeIbHOrO0 IPyrou npsiMout. Pacuér
OTHOUIEHUI

33

[NapannenpHas MPOEKIUs, TPUMEHEHUE
JUTSI TIOCTPOEHUSI CeUeHUi Kyba 1
napanenenumnena. CBoiicTBa
napasuieNieuIe/1a ¥ Ipu3Mbl

34

[TapannensHele wiockocty. [Ipusnaku
[IapaJlIeJIbBHOCTH JBYX IIOCKOCTEN

35

Teopema 0 napaninenbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIECH Yepe3 TOUKY, He




MPUHAJICKAILYIO TAHHOM TJIOCKOCTH U
CJIEJICTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJIeIbHOCTH MPSIMBIX MEPECEUECHUS
IpU IIepeCeueHU’ JBYX MapauieabHbIX
MJIOCKOCTEH TpeThen

37

CpoiicTBa napamuieabHbIX JIOCKOCTEH:
00 oTpe3Kax mapajuiebHBIX MPSIMBIX,
3aKJIFOUYEHHBIX MEX]ly apaJlIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH TPSMOM ¢
JBYMs IIapaJlJIeJIbHBIMU IJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
TUTOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napajuiejenunesa

41

Brruncnenue 1iauH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM MapaJuiesenure e

42

IlepneHAUKYISIPHOCTD IPSAMOM U
mrockoctu. [IpusHak
NEPIEHIUKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

43

[lepnenAMKYISIPHOCTD IPAMOM U
mockocty. [Ipu3nak
NEPIEHIUKYIAPHOCTH IIPSIMON U
IUIOCKOCTH




Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIIEH

44 yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHANKYISIPHOH K MJIOCKOCTH

45 [TnockocTH U NEePHEeHIUKYISIPHBIE UM
MpsiIMble B MHOTOTpaHHHUKAX

46 [TnockocTH U NEPNEeHIUKYIIPHbIE UM
NpsMbIe B MHOTOI'paHHHUKaX
[lepnieHIUKyIAp U HAKIOHHASL.

47 [TocTpoenune nepneHaUKYIsIpa U3 TOUKH
Ha TIPSIMYIO
IlepnieHAUKYIISP U HAKIIOHHAS.

48 [TocTpoeHne nepneHuKyaspa u3 TOUKU
Ha TPSAMYIO

49 TeopeMa o TpEX mepneHAUKYIsApax
(mpsiMas u oOpaTHas)

50 Teopema o TpEX nepHNEeHAUKYIIApaX
(npsimast u oOpaTHast)

51 Yron Mexay CKpelmuBaromUMHUCS
PSIMBIMU
[Touck nepneHuKyISPHBIX TPSIMBIX C

52 MOMOIIBIO TIEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceueHuit Kyda, Ipu3Msl,

54 MPABUJIbHOM MUPaMH/IBI C TOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

[TocTpoenune ceuenuit kyoa, MPU3MBI,
MPABUJIbHOM MHUPaMU/IBI C TOMOIIBIO
OPTOrOHAJILHOM IIPOEKIUU

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIBHO MIockocTu. [lnockoctu
CUMMETpPU B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPIMOU
U IUIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

IIpaBunpHbIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH J0 INIOCKOCTH

59

IIpaBunpHBIE MHOTOTPaHHHUKH. Pacuér
pPacCTOSHUN OT TOYKH 0 IJIOCKOCTH

60

CriocoObl OIYCTUTh NEPHEHIUKYIISAPBI:
CUMMETPHS, CABUT TOUKH I10
MapajuieIbHON IPSIMOU

61

CaBur no HenapasuieabHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

KoHnTtponbHas padota "B3anMuoe
PacroJoKeHUe NPSIMbIX U IUIOCKOCTEH B
npocTtpaHcTae”

63

[loBTOpEHME: Yros MEXKIy NPSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IloBTOpEHME: Yroi MEKILY
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METObI BEIYNCICHHUS
yrila MEeXIy NpsSIMBIMU B
MHOT'OIPaHHUKAX

66

JIByrpanssblil yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yIjia

67

[TeprieHaAMKYASIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak neprneHIuKyaspHOCTH
IJIOCKOCTE; TeopemMa 0 IpsiMOr
MEepECEUCHMS JBYX MIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEH IIJIOCKOCTH

69

[TpssMoyToNbHBIN Napasienenunen; Kyo;
U3MEPEHUs, CBOICTBA IPSIMOYTOJIBHOTO
napasJiesienunea

70

Teopema 0 aAuaroHaau NPsIMOYTOJIbHOTO
napajuIeNICNUIE A U CIECICTBUE U3 HEE

71

CrepeoMeTpuyecKre U MPUKIIATHbIE
3aJ1a4yM, CBA3aHHbIE CO B3AMMHBIM
PACIIOJIOKEHUEM TIPSIMBIX U TJIOCKOCTH

72

IloBTOpEHME: CKpEIMBAIOIIUECS
IpsIMBbIE, MTApaJUIEIbHbIE TNIOCKOCTH B
CTaHAAPTHBIX MHOIOTPaHHUKAX

73

[Tapa mapasienbHbIX IUIOCKOCTEHN Ha
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXIY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHIX




74

PaccrosiHre OT TOUKH J10 MJIOCKOCTH,
paccTosiHUE OT MPSIMOMN J0 TIOCKOCTH

75

Beruucnenue paccTosHUNA MEXKIY
CKPEILMBAIOIIMMUCS MPSAMBIMU C
IIOMOUIBIO IIEPIEHAUKYIIAPHON
IUIOCKOCTH

76

TpéXrpaHHbIil yroj, HEPaBEeHCTBA IS
TpEXTpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOTO yria

77

DyieMeHTHI C(hepruIeCcKoi TEOMETPHUH:
reoIe3MuecKue JMHUN Ha 3emiie

78

79

Konrponbnas padora "Yrisl u
paccrosiHus"

Cucrtematusanus 3HaHUI
"MHOTOrpaHHUK U €ro 3J€MEHTHI"

80

Inpamuna. Buael nupamun. [lpaBunbHas
nupamMuaa

81

[Tpuzma. [IpsiMast 1 HaKJIOHHAS IPU3MBL.
IIpaBunpHas npuzma

82

IIpsmoit mapainenenunen,
HpSAMOYTOJIbHBIN Napaienenunesn, Kyo

83

Boinmykibsie MHOTOrpaHHHKU. Teopema
Ditnepa

84

Beinykieie MHOrorpaHHuku. Teopema
Oitnepa. [IpaBuibHBIE 1
IIOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU

85

KontponbHas pabota "MHororpanHuku"




86 [ToHsiTHE BEeKTOpa HA TUIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BEekTOpOB 1
89 [TpaBuio mapamienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIeXKAIIUX B OAHON 1
TUIOCKOCTH
92 CkasipHOE TTPOU3BEICHUE 1
93 Brruncnenue yria Mexay BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
95 [TpocTeiimme 3aga4un ¢ BEKTOPAMH 1
96 IIpocTeiine 3aauu ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O0600meHre 1 cucTeMaTu3anus 3HAaHUK 1
99 O06001IeHNe U cUCTeMaTU3alus 3HAHUH 1
100 HToroBast KOHTpoOJIbHAs paboTa 1
101 Hrorosast koHTpobHAs paboTa 1
102 O0o01IeHre U CUCTeMAaTH3aIHs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara nndposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3y4yeHHusi | o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
[ToBTOpenue Tems! "KoopauHatbl
1 BEKTOpa Ha IJIOCKOCTH U B 1
npoctpaHcTae”
9 IToBTOpenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpenue TeMsl "Brruncienue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHCTBE"
4 IloBTOpEeHME TeMbl "YpaBHEHNE NPSIMOH, 1
MPOXOJISIICH Yepe3 B TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IIIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeaeHue 1
8 JIuHeliHbIE HEPABEHCTBA, TUHENHOE 1
IIPOrpaMMHUpPOBaHUE
9 JIuHeiitHbIe HEPaBEHCTBA, JTUHEHMHOE 1
[IPOrpaMMHpPOBAHUE
10 AHanuTUYeCcKHe METO/IbI pacuéra yria 1
MEXy NPSIMBIMH B MHOTOI'PaHHUKAX
11 AHanuTHYeCKHE METO/bI pacuéTa yria 1

MCKAY MIIOCKOCTAMHA B MHOTOT'paHHHKaX




®dopmyra pacCTOSHUS OT TOUKH J10

12 TUIOCKOCTH B KOOpAMHATAX

13 HaxoxaeHue paccTossHUI OT TOUKHU 10
IJIOCKOCTH B KyOe

14 HaxosxaeHue paccTosHUIM OT TOUKU 10
TUIOCKOCTH B MPABIILHON MTUPaMHIE

15 KonTponbHas padbora "AHanurnyeckas
reoMerpus"

16 CedeHuss MHOIOIpaHHUKOB:
CTaHJApTHbIE MHOTOTPaHHUKH

17 CedeHuns MHOTOTPaHHUKOB: METOJT
CJIEJIOB
CedeHuss MHOIOIpaHHUKOB:

18 CTaHJapTHBIE INIOCKOCTH, IIEPECEUCHUS
MPSAMBIX U IIJIOCKOCTEN

19 [TapannenbHble TpSMbIE U TNIOCKOCTH:
napasuieNbHble CeUeHHUsI

20 [TapannenbHble NpsSMbIE U INIOCKOCTH:
pacy€T OTHOLIEHHI
[TapannenbHble IpSMbIE U TNIOCKOCTH:

21 YIJIBI MEXY CKPELIMBAIOLIMMUCS
IPSIMBIMU
[epnieHIUKYISPHBIE IPSIMBIE H

99 IUTOCKOCTH: CTAH/IapPTHBIE Mapbl

NIEPIEHIUKYJIAPHBIX INIOCKOCTEN U
MPSAMBIX, CAMMETPUHA MHOTOTPAaHHUKOB




23

[lepnenaukynspHbie IPsMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
NEpIEeHIUKYIIsIpax

24

[lepnieHUKYISIpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JAJIUH B
MHOT'OI'paHHHKaX

25

[loBTOpenue: momanu
MHOTOYTOJEHUKOB, POPMYIIBI JIS
TIoIaIei, COOOpaxKeHHsI MOA00MS

26

[ToBTOpEHME: TIIOIAAN
MHOT'OYTOJILHUKOB, (DOPMYJIBI IS
TUIOMIA/ICH, COOOpaXKECHHSI TIOT00MS

27

[ToBTOpeHwue: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIbI JIJIs
IO IeH, COOOPaKEHHS TIOJOOMS

28

[Inomanu ce4eHuit MHOTOI'PaHHUKOB:
TUIOMIA/IN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI MOA00US

29

[Tnomaan ceyeHnit MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUsSI MTOA00US

30

KontponbHas padota "[loBTOpenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM MPSIMOYTOIBLHOTO
napaJuiesenumnesa

32

3agaun 00 yaABOCHUH Ky0a, O
KBaJIpaType Ky0a; 0 TPHCEKITUH yTiia




33

CrepeomeTpHyecKHe 3a/1a4u, CBI3aHHbIC
¢ 00BEMOM MPSIMOYTOJIBLHOTO
napauiesenumnena

34

HpI/IKJIa,Z[HBIC 3aga4u, CBA3aHHBIC C
BBIUMCIIEHHEM 00BEMA MpAMOYTOJIBHOT'O
napajuiejCnuicaa

35

O0BEM MO TIPU3MEI

36

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
C BBIYHCIIEHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

[MpuknaaHbie 3a71a4u, CBSI3aHHBIC C
00BEMOM MPSMON TPU3MBI

38

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpana. Oopém
HAaKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
ornpenenéHHoro uHrerpaita. Oopém
MTUPAMMUIBI

40

®opmyna 06bEMa MUpaMUIbIL.
OTHo1IeHHEe 00BEMOB TUPAMUJ C
00IIKM yTiIoM

41

®opmyna 00bEMa MUpaMHIBL.
OtHomrenne 00HEMOB MTUPAMH/] C
OOLINM YTJIOM

42

CrepeoMeTpuueckue 3a/1a4u, CBI3aHHbIE
¢ 00bEMaMH HAKJIOHHOW TPU3MBI

43

CrepeomeTpHyecKue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH UPaMHUIbI




[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC ¢ 00BEMOM HAKIIOHHOU
TIPU3MBI

45 [Tpuxnanueie 3anaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenue o0bEMOB. Borunicnenue
PaccTOsHUA J0 IIOCKOCTH

47 Konrponsnas padora "O6béM
MHOIOrpaHHuKa"
Hununaapuueckasi IOBEPXHOCTbD,

48 o0pa3yroIye MWIHHIPHIECKON
IIOBEPXHOCTU

49 Hununaap. [Ipsamoit KpyroBoi HUIUHID.
[Inomane NOBepXHOCTH LUIUHIPA

50 Konunueckas noBepXxHOCTh, 00pa3yroiye
KOHU4ecKol nosepxHoctu. Konyc

51 Ceuenne KoHyca MIOCKOCTHIO,
napajiesIbHOM MITOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M300paxkenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTU U
MOJTHOM TOBEPXHOCTH KOHYCa

54 [Inomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3ajauu Ha

55 JI0Ka3aTeNbCTBO U BHIYHCIICHUE,

MMOCTPOCHUEM CEUEHUH ITUITNH/PA,
KOHyca




56

CrepeoMeTrpuueckue 3ajauu Ha
JTI0OKa3aTeJIbCTBO U BBIYKCIICHHE,
IIOCTPOCHUEM CEUEHUI LUINHAPA,
KOHyCa

57

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUIMHAPOM

58

HpI/IKJIal[HI)IG 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

59

Codepa n map

60

Ilepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 n300paxenue mapa

61

[lepeceuenue cdepsl u mapa c
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCThIO. By u n3o0paxkenue mapa

62

VYpasaenne chepsl. [Lnomans chepst u
eé yacreit

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpudecKkue 3a1a4i Ha
JO0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEepoi U MapoM,
MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

65

CrepeoMeTprueCKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO cpepoii U mapom,
MIOCTPOCHUEM UX CEUYEHUI MI0CKOCThIO

66

[puknaaHbie 33129, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MIJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHIapTHBIE TIOI00MS

68 Pa3znuynple KOMOMHALIMY TE BpallleHUs
1 MHOTOT'PaHHUKOB

69 3agaun o Teme "Tena U TOBEPXHOCTH
BparmieHus"

70 3anauu no Teme "Tena U MOBEPXHOCTH
BpaueHus"

71 Kontpoinbnas padora "Tena u
MOBEPXHOCTHU BpaieHus"

7 O6béMm numuHIpa. Teopema 06 00bEME
MPSIMOTO ITUIUHAPA
Brruncienue o0bEMOB TEN C IIOMOIIBIO

73 onpenenéHHoro uaTerpana. Oobpém
KOHyca

74 ITnomaan GOKOBOM M HOJIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a/1a4u, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYyca

76 [Tpuknanueie 3agaun mo Teme "OO0BbEMBI
Y IJTIOIIay TOBEpXHOCTEN Ten"
OO0BéM mIapa U MapoBOTro CEKTOPA.

77 Teopema 06 00béme mapa. [Inomans

cdepsl. CTepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BEMOB




1rapa, IapoBOro CErMEHTa U MapoOBOTO
CeKTopa

78

[Mpuxnanueie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomazbio ceprl. COOTHOIIEHUS
MEXy IUIOIAAsIMHU TOBEPXHOCTEHN U
00BEMaMU TIOTOOHBIX TET

79

[TomoOHbIE TeNa B MPOCTPAHCTRBE.
N3menenue o0bwEMa pu mo100uu.
CrepeoMeTpHUECKHUE 3a]1a4H, CBSI3aHHBIC
C BBIYHCIICHHEM 00BEMOB TEN U
IJIOIIA el TOBEPXHOCTEN

80

KonTponbnas pabota "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIbIX Ten"

81

JIBM>KEeHUsI MPOCTPAHCTBA.
OtoOpaxenusi. JIBUKEHUS U PABEHCTBO
¢uryp. OGmme cBOWCTBa IBUKESHUI

82

Buzpel 1BuxeHui: napauieIbHbIA
MEPEHOC, LIEHTPAIbHASI CHMMETPHS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[Ipeo6paszoBanus nogodus. [Ipsmas u
cthepa Ditnepa

84

I'eomerpuueckue 3anaun Ha
HpI/IMCHeHI/Ie JBUXKCHUA

85

KontponsHas padota "BekTops! B
npoctpaHcTse"




86

O6o06matomee mosroperue 11 monaTuii
1 METOJI0B Kypca reometpuu 10-11
KJ1aCCOB, CHCTEMaTH3alIus 3HAHMIA:
"[lapanienbHOCTb NPSIMBIX U
MJIOCKOCTEN B mpocTpaHcTBe"

87

O6o6matomee moroperue 11 monsTHii
U METOJ0B Kypca reometpuu 10-11
KJI1aCCOB, CHCTeMaTH3allus 3HaAHUI:
"BexTops! B pocTpaHcTBe”

88

O6o6matomee moroperue 11 moHaTHiA
1 MeTO0B Kypca reometpun 10-11
KJ1aCCOB, CHCTEMaTH3alIUs 3HAHMI:
"BexTopsl B ipocTpaHcTBe”

89

Ob6o6mmaromee noproperue 11 monaruit
1 MeTo0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIINs 3HAHHI:
"O6beM MHOTOTpaHHUKA"

90

Ob6o6mmaromee nosroperue 11 monaruit
U METOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIINs 3HAHHMI:
"O6beM MHOTOTpaHHUKA"

91

O6o06maromiee nopropenue 11 nonaruit
U METOJI0B Kypca reomeTpuu 10-11
KJIACCOB, CHCTEMATH3AIMs 3HAHUMH:
"[Mmomanu MOBEPXHOCTH U OO0BEMBI
KpyIJibIX Ten"

92

O6o6maromee noroperue 11 nonsaruit
1 MeTo0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHHH:




"ITnomaay MOBEPXHOCTU U 0OBEMBI
Kpyribix ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

Hrorosas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpeHme, 0600MIEHNE U
cUCcTeMaTU3alus 3HaHu!

96

HcTopus pa3BUTHSI CTEPEOMETPHUM KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1

97

98

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAayKHU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

99

Hcropust pa3BuTHS CTEPEOMETPHUH KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BuTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

HcTtopust pa3BUTUS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHH




COBPEMEHHBIX MHXXCHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHs CTEPEOMETPUM KaK
HayKU U €€ poJib B pa3BUTUHU

102 1
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsieMble NpeMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIf
NpoBePsIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHSIMU: TOUKA, IPSIMAas, INIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJACTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUUECKUX 3a1a4
73 OmnepupoBaTh TOHSATHSAMH: MAPaUICIBHOCTh W TEPICHINKYISIPHOCTh
' OPSIMBIX U TIOCKOCTEH
74 KnaccuduuupoBaTh B3auMHOE paclojiOkKeHUE MPSIMBIX U MJIOCKOCTEH B
' [POCTPAHCTBE
OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YTOJI, TPAaHHU JIBYTPaHHOTO YIJIa,
7.5 peOpo ABYrpaHHOTO yriia, JMHEWHBINA YroJl JBYTPaHHOIO yria, rpagycHast
Mepa ABYTPaHHOTO yTiia
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHMK, BBIMYKJIBIA M HEBBITYKJIbIN
' MHOTOTPaHHHK, 2JIEMEHTHl MHOTOTDAHHUKA, TPABIIIEHBI MHOTOT DAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuja, MpU3Ma,
' NPSAMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccuduuupoBaTtb  MHOTOIpaHHHMKHM, BBIOMpas  OCHOBAaHUS  JUIA
78 kinaccuukanuy  (BBINYKIBIE WM HEBBINYKJIbIE  MHOTOIDaHHMKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TIPSIMBIE ¥  HAKJIOHHBIE TPU3MBI,
napauieNeune;Ibl)
79 OnepupoBatb HOHATUSAMMU: CeKymas IUIOCKOCTb, ceyeHue
' MHOI'OTPaHHHKOB
210 OOBSCHATP TPUHIMIIBI  TIOCTPOCHUS  CEYCHWH  MHOTOTPAaHHHUKOB,
' UCIIONB3YS] METOJT CIICIOB
CTpouTh ce4eHUs MHOTOTPAaHHMKOB METOAOM CIIE/IOB, BBINOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOX/IEHUE T€OMETPUUECKUX BEIMYHH MO 00pas3iam
WIA aJropuTMaM, MPUMEHSS H3BECTHBIC aHATUTUYECKUE METOJbl IPH
7.12 pellleHNM CTaHJApTHBIX MaTeMaTHMYeCKMX 3aJad Ha BbIUMCIICHUE
PaCCTOSIHUIA MEXIy JBYMSI TOYKAaMH, OT TOYKH JIO TPSMOM, OT TOYKHIO
TUIOCKOCTH, MEX/Ty CKPEIIUBAIOIIUMUCS TPSIMBIMU
713 Pemrate 3a1aun Ha HaxXOXJI€HUE FEOMETPUUECKUX BEIMYHH MO o0pas3lam

WM aJIrOpUTMaM, IMPHMCHASA H3BCCTHLIC AHAJIUTHYCCKHC MCTOAbI IIpHU




pElIeHUH CTaHIAPTHBIX MAaTEMaTHYEeCKUX 3a/lau Ha BBIYMCIICHUE YTIJIOB
MEXY CKPEIIMBAIOMIMMUCA MPSAMBIMHU, MEXAY MPSIMOM U IIOCKOCTHIO,
MEXy IJIOCKOCTSIMU, ABYTPAHHBIX YTIIOB

Bbruncnsate 00bEMBI W IJIOHMIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpusma, nmupamMuaa) ¢ mpuMeHeHueM (HopMyI, BEIUUCIATH COOTHOIICHUS

714 MEXTY [IOIIAIMH MTOBEPXHOCTEH, 00BEMaMH MOTOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHITHSIMH: CUMMETPHSI B MPOCTPAHCTBE, IEHTP, OCh U
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, TpeoOpa3oBhIBATh M WHTEPIPETHPOBATH HH(POpPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TCOMETPHUECKUX (QHUTypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumenaTy reomerpudeckre (GaxThl IS PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, TPEAINOoJararIiuX HECKOJbKO IIaroB pPEIICHHS, €CIH YCIOBUS
MIPUMCHCHHUS 3aJ1aHbI B SBHOU (hopMe
718 [IpuMeHATP MpOCTEHIINE MPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4
219 [TpuBOANTH MpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
' KM3HU, pACIIO3HABATH MPOSBICHHE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[TpuMeHSThH MOTYYCHHBIC 3HAHUS HA IPAKTUKE: aHATH3UPOBATh PEAIbHBIC
CUTYAIlUH U IPUMEHSTh U3YUCHHBIE TOHATHUS B IPOIECCE MOUCKA PEIICHHUS
MaTeMaTH4eCKu  CHOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIMPOBATH
7.20 peaybHBIC CUTYyallMd Ha SI3bIKE T€OMETPHUH, UCCIICIOBATh MOCTPOCHHBIC
MOJICITU C UCIIOJIb30BAHNEM I'€OMETPUYCCKHX MTOHITHIA M TEOPEM, armapara
anreOphl, pemaTh MPAKTUYECKHE 3a7add, CBSI3aHHBIE C HAXOXICHUEM
T€OMETPHUECKUX BEITUYUH
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yIbTATHI OCBOECHHSI OCHOBHOM
NMpoBepPsieMoOro .
0o0pa3oBaTeIbHOIl POrpaMMBbI CpeIHEro 0411ero oopa3oBaHusi
pe3yJjabTara
6 ['eometpust
OnepupoBaTh MOHITHIMU: [MIJIUHAPUYIECKAsT TOBEPXHOCTh, 00pa3yrolue
6.1 WIMHIPUYECKONH TMOBEPXHOCTH, LMIUHAP, KOHHUYECKas MOBEPXHOCTD,
' oOpasyromuye KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OTYYEHUS TEJl BpallleHUs
6.4 KiaccudunupoBaTs B3aMHOE pactoyiokeHue chephl U MIOCKOCTH




6.5

OmnepupoBaTh TMOHATUSMH: INAPOBOI CErMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CEIMEHTa, IIApOBOIl CJOH, OCHOBAaHHE IIAPOBOTO CIIOS, BBICOTA
IIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6

Bbruncnsate 00BEMBI M MIIOMIAAM TMOBEPXHOCTEH Tel BpalleHHS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATHSIMH: MHOTOIPDAaHHUK, BIIMCAaHHBIM B cdepy u
OIMCAaHHBIN 0K0JO cepsl, chepa, BIMCaHHAS B MHOTOTPAHHHUK WJIH TEIO
BpallCHUs

6.8

BbrancnsiTe COOTHOIICHUS MEXKAY TUIOMIAIIMH TIOBEPXHOCTEHN 1 00BEMaMu
MOJOOHBIX TE

6.9

N300paxkaTh n3ydaembie GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbImoyiHATE  (BBIHOCHBIC) IJIOCKHE YEPTEXKHM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS T
BpaLLECHUS

6.11

W3Bnekatb, MHTEPNPETUPOBATH M MpeoOpa3oBbIBATH WHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (HUrypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumeHaTh reomeTpuueckue (GaxThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANONIaralolIMX HECKOJIBKO INAroB DPEIIEHUs, €CIU YCIIOBUSA
NpUMEHEHMS 33aJ]aHbl B IBHOH opme

6.13

OnepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BLIHOJ'IH?ITI) IleflCTBHSI CIIOXKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB )41
yMHO)KeHI/IH BeKTOpa Ha 4Yucio, O6"b$ICHSITB, KaKMHU CBOfICTBaMPI OHHA
00J1a1ar0T

6.15

[IpumeHATH MpaBUIIO Napajuiesenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHGpHpOBaTb MOHATHUAMU: JCKAPTOBbBI KOOPAMHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB, KOOPAMWHATBHI BCKTOPA,
yroJi MCKAY  BCKTOpaMHu, CKaJISIPHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BEKTOPLI

6.17

Haxonute cymmy BEKTOPOB M IIPOU3BEICHHE BEKTOpAa HA 4YMCIIO, YroOJ
MEX/y BEKTOpaMH, CKaJIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEapHbIM BEKTOpaM

6.18

3a,Z[aBaTB IUIOCKOCTh YPABHCHUCM B HCK&pTOBOﬁ CUCTCMC KOOpAHUHAT

6.19

Pemrats HpOCTCﬁIHPIG TCOMETPHUICCKUC 3a/1a4 HAa TPUMCHCHUC BECKTOPHO-
KOOpAWHATHOT'O METOJa

6.20

Pemiate 3aga4u Ha aO0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIICHUH H
HaXO0XXACHHUC I'COMCTPUUCCKUX BCIWYMUH I10 o6pa3uaM WK aJIropuT™Mam,
IMPpUMCHAA HU3BECTHBIC METOAbI npu peICHNN CTaHAAPTHBIX
MaAaTCMaTUYCCKHUX 3aJda4




6.21

[IpumeHATh mpocCTellIne MPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

6.22

IIpyBoAUTH NIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U
’KU3HU, pACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpuMeHsATh NOTyYEHHbIE 3HAHUS HA MTPAKTHKE: aHAJTU3UPOBATh PEajIbHbIC
CUTyallud U IPUMEHSATh U3YYEHHBIE MOHATHS B ITPOLECCE MTOMCKA PEIICHUS
MaTeMaTHYeCKH  cHOpMYITMpPOBAaHHOW  TPOOJIEMBI,  MOJCIHPOBATH
peaJibHbIE CUTYallMM HA A3bIKE N€OMETPUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJEJIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX IOHITUI U TEOPEM, ammapaTa
anreOphl, pemaTh MPAKTUYECKHE 3a7aud, CBSI3aHHBIE C HAXOXJICHHUEM
F€OMETPUYECKUX BEINYNH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COIEePKAHUS

I'eomerpus

7.1

OcHoBHbIE TOHATUS CcTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTre 06 akcMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPHUH
Y CJICCTBUS U3 HUX

7.2

7.3

B3auMHOE  pacnosnokeHHe IOpsAMBIX B IIPOCTPAHCTBE:  IEpECEKaroluecs,
napajulelIbHbIe W CKpeluuBaromuecs InpsMble. [lapamienbHOCT MpsAMBIX U
IUDIOCKOCTE B IPOCTPAHCTBE: MapajulebHbIE MPSAMBIE B  IPOCTPAHCTBE,
apaJUICIBHOCTh TPEX MPSMBIX, MAapAJUICIBHOCTh HMPSIMOM M IUIOCKOCTH. YTJIBIC
COHAIPABJICHHBIMA CTOPOHAaMH, YIrOJd MEXIYy MpsAMBIMH B  IPOCTPAHCTBE.
[lapajutenbHOCTB IJIOCKOCTEN: NapaliebHble INIOCKOCTH, CBOMCTBA MapalIeNIbHBIX
iockocteit. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’ap,
KyO, mapaJiienenurnes, IoCTPOeHUE CeUEHUI

[lepnieHAUKYNISPHOCTh MPSAMOM M IUIOCKOCTH: NEPIEHIUKYISpPHBbIE IMpsIMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTApaJUIEIbHbIE U NEPIIEHIUKYIISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU NPSIMON U TNIOCKOCTH, TEOPEMA O IIPSIMON NEPIEHAUKYIIPHOU
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEKAY IIPSIMOI U MJIOCKOCTBIO, IBYT PAHHBIH
YTOJI, TUHENHBIN yroJ AByrpaHHoro yria. [lepnenaukynsp u HakJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 TUTOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, IPOEKIHS (PUTYPHI HA
IUIOCKOCTB. [lepneHIuKynsapHOCTb INIOCKOCTEN: IPU3HAK NEPIIEHIUKYISIPHOCTHU IBYX
mockocTet. Teopema o TpEX neprneHuKysIpax

7.4

IlonATHE MHOTOrpaHHMKAa, OCHOBHBIC 3JIEMEHTBI MHOTIOIDAHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEpPTKa MHoOrorpaHHuka. [Ipusma: N-yrosnbHas
npuU3Ma, TpaHU U OCHOBAHMA IPHU3MBI, MpsMasi ¥ HAKIOHHAS TMPU3MBI, OOKOBas M
II0JIHAs IOBEPXHOCTH Npu3Msbl. [lapamuienenunen, npsMoyroiabHbli NapajieenuIe]
u ero cpoiictea. [Impamuaa: N-yroabHas nupaMuja, TpaHd 1 OCHOBAHHWE MUPAaMUJIBI,
OOKOBasi U IOJIHAsl TOBEPXHOCTb NMUPAMHUIBI, IIPABUIbHASA M yCEUYEHHAS MUPAMUAA.
OnemMeHTbl TOpuU3Mbl W TUpaMuibl. [lpaBuiabHBIE MHOTOTpAaHHUKHU: TOHATHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBUIbHAs NpHU3Ma M MpaBUIbHAs NUPaMUIA,
NpaBUJIbHAS TPEYroJibHAs NMUpaMUa U NpaBWIbHBIA TeTpasap, ky0. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAHHMKAX: OKTAdIp, AOAEKa’Ap M uKocadapyrue CeueHus
IIPU3MBI X TUPAMHU/IBI

7.5

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, MIPSMOM, INIOCKOCTH.
OnemMeHTsl CUMMETpUM B INHpaMHAAX, MNapajUlesieNuenax, MpPaBUIbHBIX
MHOI'OIpaHHUKAaX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pe&Opa, AuaroHanu, yriael. Ilnomane
OOKOBOW TMOBEPXHOCTH W TIOJHOH TOBEPXHOCTH MPSIMOH TPU3MBL, IUIOMIA/b




OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW npu3Mbl. [Inomans 60koBoi
MIOBEPXHOCTH W IOBEPXHOCTU NPABWIBHOM NHpPaMHIbI, TEOpEMa O IUIOLIAIU
yceuénnoit nupamusl. [Tonstue 06 00bpéme. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tono6uele Tena B mpocTpancTBe. COOTHOMICHHS MEKY MIIOMIAASIMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckas moBEpXHOCTb, 00pa3yoIIye IINHIPUYECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTH. LminuHap: ocHoBaHUS M OOKOBas MOBEPXHOCTH,
o0pasyro1ias 1 ock, M0 1s OOKOBOM U MOJHON MOBEPXHOCTH

6.2

Konuueckass moBepXHOCTh, OOpa3yolihe KOHUYECKOM IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepxHOCTH. KOHYC: OCHOBaHUE M BEpIIMHA, 00pa3yroIIas
Y OCh, TUIOIIA (b OOKOBOM U ITOJTHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIne
U BbICOTA, OCHOBAaHUA U 60KOB8.$I IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, MIOMAAb MOBEpXHOCTU cdeprl. BzanmHoe
pacnoyio’keHue ceprl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Miouaib

cepsr

6.4

I/I306pa)KCHI/IC TCJI BpalllCHUS HA TIJIIOCKOCTHU. PaSBépTKa MUINHApPA 1 KOHYCa

6.5

KomOuHanmu Ten BpalieHWss U MHOTOTPAaHHHKOB. MHOTOTpaHHHMK, ONMUCAHHBIN
okoJo cepsl, cepa, BMcaHHasT B MHOTOTPAHHHK, WJIH TEJIO0 BPAIICHUS

6.6

[onsitue 06 o0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 0OBEME
NPSIMOYTOJIBHOTO TMapajuiesienureaa u ciaeactsus u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BéM mapa u rionaab chepsl

6.7

[TomoO6ubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKAY  IUIOMIAASMU
MOBEPXHOCTEH, 00BEMAMHU ITOTOOHBIX TEJT

6.8

Cevenus nuauHApa (HMapaienbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs KOHyca
(mapasuieTbHOE OCHOBAHUIO M ITPOXO/IAIee Yepe3 BEPIIMHY), CEUeHUS 11apa

6.9

Bektop Ha muiockocty U B mpocTtpaHcTBe. CllO)K€HHE U BBIYMTAHHE BEKTODPOB.
YMHOXEHUE BEKTOpa Ha uncio. Pa3noxeHnue BekTopa mo TpEM HEKOMIUTAHAPHBIM
BekropaM. IlpaBuno mnapawienenunena. Pemenue 3agay, CBSI3aHHBIX €
MPUMEHEHUEM MPABUJII ACHCTBUI C BEKTOpaMU

6.10

[IpsmoyronbHas cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHatel BekTOpa.
[IpocTeiimne 3amay B KOOpAMHATax. Yroid Mexay BekTopamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB. BhIunciIeHNE YriIOB MEXKIY MPSIMBIMH H IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I PU PEIICHUH T€OMETPUUECKUX 3a7a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUSI K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
NMPOBEPSIeMOr0 | OCHOBHOI 00pa30BaTe/IbHOI MPOrpPaMMbI CpPeIHEro 001Iero
TpeOoOBaHUSA o0pa3oBaHus

Bnanenue mertomaMu J0Ka3aTelbCTB, aJTOPUTMAMM pEILICHUS 3a]ady;
yMeHue (GOpMyIHUpOBaTh M ONEPUPOBATH MOHITUSIMH: OIpeAesieHue,
aKcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, NpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHUIIbHBIE (POPMYIUPOBKH; MPUMEHSTh UX; yMEHHUE (OPMYIUPOBATH
o0paTHOE U IPOTHBOIIOJIOKHOE YTBEPXKAECHHE, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ] MaTeMaTHUYeCKOW WHAYKIIUU;
MPOBOAMTh JIOKa3aTeJbHBIE PACCYXKICHUS TMpU pPELIEHUH 3ajad,
1 OLICHHMBATh  JIOTUYECKYIO  IPaBWJIBHOCTb  PACCYXICHUN; yMEHue
OTepUPOBATH TOHSATHUSMH: MHOXXECTBO, TMOJMHOXECTBO, OTEpPAIMH HaJ
MHOXECTBAMU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
anmapar JJis ONMCaHUs PealbHBIX IPOLIECCOB U SIBJICHUN U MIPU PEIICHUH
3a/a4, B TOM 4YHCIE W3 JPYyruX Yy4eOHBIX TMPEAMETOB; YMEHHE
OTIepUpPOBaATh MOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIUCHIBaTh Tpadbl pa3IHuHBIMU

CHOC06aMI/I; HUCIIOJIB30BATh Fpa(i)LI IIpyu pCUHICHHUU 3a1a4

YMeHue ornepupoBaTh MOHATHUAMU: HATypajbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENeHb C LeJIbIM MT0Ka3aTejaeM, KOpeHb HaTypajJbHOU CTENEHHU, CTENEeHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb C  JICHCTBUTEIHHBIM
mokaszaTenieM, JIorapupM  UWCla, CHHYC, KOCHHYC U  TaHIEHC
MIPOM3BOJIBHOIO YHUCIA, OCTaTOK I0 MOJYJIO, PAalMOHAIBHOE YHUCIIO,
UppALMOHAIEHOE  YHCJIO,  MHOXECTBA  HATypaJbHBIX,  IICJIBIX,
2 pallMOHANBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJb30BaTh
NPHU3HAKU JEIMMOCTH, HAMMEHBIIUN OOIIMI JEeTUTEeNlb U HaUMEHBIIee
obmiee KpaTHOE, anroput™ EBKiMa mpu pemeHun 3a1aq; 3HAaKOMCTBO C
pPa3IMYHBIMM ~ TMO3ULIMOHHBIMU  CHUCTEMaMHM  CYHCICHUS;  yMEHHUE
BBITIOJHATH BBIYUCIICHHE 3HAUYEHUH U MpPeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHsIMH U Jorapudmamu, mpeoOpa3zoBaHUs APOOHO-PAIMOHATBHBIX

BBIp&)KGHPIIZ; YMCHHUE OIECPHUPOBATH INOHATHUAMM: ITOCJICOOBATCIBHOCTD,




apupmMeTHyecKas Iporpeccus, reoMeTpruuecKas nporpeccus, 60eCKOHEUHO
yObIBarolasi ~ reoMeTpuYeckas  IpOrpeccus; yMEHUEe  3aJaBaThb
[0CJIe10BATEIbHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (hopMyiI;
YMEHHUE ONEepUpPOBaTh HMOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILIEKCHBIE YKCIIa, MOJYJb M apIyMEHT KOMIUIEKCHOIO uHcia, popma
3aMMcH KOMIUJIEKCHBIX 4MCcel (TeoMeTpuYecKasi, TPUTOHOMETpHYECKas U
anredpandeckas); yMETh IMPOU3BOJIUTH apu(PMETHUSCKHUE JCUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIAMH;, TPUBOJIUTH TPUMEPHI  HCIIOJIb30BaHHSA
KOMIUIEKCHBIX YMCEJl; ONEPUPOBATH MOHATHUAMHU: MaTpuua 2x2 u 3x3,

OIMPCACIIUTECIIb MATPUIIBI, I‘GOMeTpI/I‘-ICCKI/If/’I CMBICJI OTIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHSITHSAMU: palMOHAJIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTesbHbIe, CTENEHHBIC, JOrapu(PMUUECKHe, TPUTOHOMETPHUIECKHE
YpaBHEHHS U HEPaBEHCTBA, WX CHUCTEMbl; YMEHHE ONEpPUPOBATH
MOHSITUSIMH: TOXJECTBO, TOKIECTBEHHOE MpPeoOpa3oBaHUe, ypaBHEHHE,
HEPaBeHCTBO, CHCTEMa YpPaBHEHUH U HEPABEHCTB, PaBHOCHILHOCTb
ypaBHEHUH, HEPaBEHCTB W CHUCTEM; YMEHHE pellarb YpaBHEHUS,
HEPaBEHCTBA W CHUCTEMBI C TOMOIIBIO PA3IMYHBIX TPHUEMOB; pEIIaTh
yYpaBHEHHUsI, HEPABEHCTBA W CHUCTEMBl C TApaMETPOM; MPUMEHSTH
yYpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsi PEIICHUS MATEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKU M PeabHOM JKU3HU

YMeHue onepupoBaTh MOHATHIMH: (QYHKIHS, YETHOCTH (YHKIIHH,
NEPUOIMYHOCTD (DYHKLIMHU, OTPAaHMYECHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIHMH, SKCTpeMyM (DYHKIIMK, HAHOOJbIIee M HAUMEHbIIIEe 3HAUCHUS
(GYHKIIMY Ha MPOMEXKYTKE, HelIpepbIBHAS ()YHKIINS, aCHMIITOTHI rpaduka
GyHKIMY, TIepBast U BTOpas NPOU3BOHAS (DYHKIUH, TEOMETPHUECKUI U
(U3UYECKUN CMBICT TIPOU3BOJHOM, TIepBOOOpa3Has, OMpeaeAEHHBIN
WHTErpaj, yMEHUE HAXOJHWTh aCHMITOTHI Tpaduka (YyHKIIMU; yMEHHE
BBIUUCIISITh  NPOU3BOJHBIC CYMMBI, TIPOHM3BEIEHUS, YaCTHOTO W
KOMIIO3UIIMN (YHKIMHA, HAXOAUTh YpaBHEHHME KacaTeabHOW K rpaduxy
(GYHKIIMM;, YMEHUE HAXOJWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUM;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO MJIsi HCCIeIOoBaHMUA (DYHKIMH,
HaXOJWUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIHUH;, CTPOUTH
rpadyKy MHOTOUYJICHOB C HCIIOJIb30BAHHEM arllapara MaTeMaTHYeCKOro
aHa/M3a; TPUMEHATH TMPOHW3BOAHYIO IS HAXOXKACHHS HAWIYYIIETO
pelleHrs B TPUKIAJAHBIX, B TOM YHUCJE COLUATHHO-DKOHOMUYECKUX U

bu3znuecKkux 3a7adax; HaXOAUTh IIOMIAAN U 00BEMBI PUTYp C TOMOIIBIO




HUHTCrpajia; MPpUBOJUTH MPUMEPBI MATCMATUYCCKOTO MOJCIUPOBAHUA C

noMouibio 1uddepeHnaibHbIX YpaBHEHUN

YMeHue omnepupoBaTh TOHATHUAMH: Tpaduk GyHKIUH, OOpaTHAs
byHKIMS, KOoMIo3uuuss (GyHKUUH, JuHEHHas (QYHKUMS, KBaJpaTHUHas
byHKIMS, parroHaIbHast byHKIuA, CTETICHHAS byHKIHS,
TPUTOHOMETpHYECKHE  (YHKIWH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
¢GbyHKIMY, TOKa3zaTenbHass M Jorapudmudeckas (QyHKIMH; yMEHHE
CTPOUTH TI'paUKKU HM3YYCHHBIX (DYHKIUH, BBITOIHATH MpPeoOpa3zoBaHU
rpaduKoB (QYHKIUH, UCTIOIB30BATH TPAPHUKH ISl H3YUESHHUS POIIECCOB U
3aBUCUMOCTEH, MPHU PEUICHUU 3aJad U3 APYrHX Y4eOHBIX MPEeIMETOB U
3aJa4 U3 peajbHOM JKU3HU; BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIB30BaTh CBOMCTBA U rpaduKu QyHKIMHA 1715 pereHus
YpaBHEHMH, HEPABEHCTB M 3aJady C [apaMeTpaMy; H300pakaTb Ha
KOOP/AMHATHOH IJIOCKOCTH MHOXKECTBA PELLICHUI YpaBHEHUI, HEpaBEHCTB

U UX CUCTEM

YMeHHue pemath TEKCTOBBIE 33/aud pPa3HbIX THMOB (B TOM 4HCIE Ha
MIPOLIEHTHI, I0JIM U YacTH, Ha JABUXEHHE, pabOTy, CTOUMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3aJa4i U3 00JIacTH yNpaBJIeHUs! JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTABIIATH BBIPAKCHHUS, YpPAaBHEHUs, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCJIOBHMIO 3a1a4d, MCCICNOBATh IIOJYYEHHOEC PEUICHHE U
OLIEHUBATh TMPaBAONOJOOHOCTh PE3YyJIbTATOB, YMEHHE MOJIEIUPOBATH
peanbpHble CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKCHUS,
YPaBHCHHUS, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3a1adyH,
UCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MHCIOJIB30BAHMEM ammapara

anredpbl, UHTEPIIPETUPOBATH MMOJYYECHHBIN pe3ylbTaT

YMeHue onepupoBath MOHATUSMU: CpeiHee apuMeTHuyecKoe, MeIhaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYeHHS, pa3Max, TUCIEPCUsl, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE U3BJIEKaTh, UHTEPIPETUPOBAThH
nH(popMaIIo, MPeACTaBICHHYIO B TA0JIHIIAX, HA TUarpaMmax, rpadukax,
OTpa’karolllyl0 CBOWCTBA PEAJIbHBIX MPOLIECCOB U ABJICHUHN; IPEICTABIISATD
MHPOPMALIMIO C TOMOIIBIO Ta0NWIl W JAWarpaMM; HCCIEA0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCJIE C MPUMEHEHHEM TpadUuecKux
METOIOB U AJIEKTPOHHBIX CPEJICTB; Ipa)MueCKU UCCIIEA0BATh COBMECTHBIE
HAOJIOZCHUS C TIOMOINBIO JUarpaMM pacCeMBaHUs M JIMHEHHOMN

perpeccuu




YMeHHe OonepupoBaTh IMOHATUSAMM: CIYYaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIIy4aHOTO COOBITHS; yYMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUYeCKUX METO/OB; MPUMEHSThH
(bopMyIibl CIOXKEHUS M YMHOKEHHUSI BEpOATHOCTEH, (OpMyIly IOIHOMN
BEpOSITHOCTH, opMyity bepryiin, koMOMHAaTOpHBIE (PaKThl U (HOPMYJIBI;
OLICHHMBAaTh BEPOSTHOCTHU pEAJbHBIX COOBITHI; yMEHHE OIepUupOBaTh
MOHATUSIMM: CllydyallHas BEJIMYMHA, pacCHpeleeHHe BEPOSITHOCTEM,
MaTEeMaTHYECKOe OXKUAAHME, AMCIEPCUs U CTAHJAPTHOE OTKIOHEHHE
CllyyailHOM BeNUYMHBL, (YHKIMHA pACIpElNeNeHUus] M IJIOTHOCTH
PaBHOMEpPHOI0, II0Ka3aTE€JbHOTO W HOPMAJbHOIO pAaclpeaesICHUN;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX paCHpeNeIeHUN IS
peleHust 3ajay; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBLIMX 4YHCET,
METO/bl BBIOOPOYHBIX MCCIIEIOBAHMN; YMEHHE INPUBOIUTH MPUMEPHI
MPOSIBIICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX M OOIIECTBEHHBIX
SBJIICHUSX; YMEHHE ONEPUPOBATH MOHATUAMU: COUETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWH, YHUCIIO TEePeCTaHOBOK; OmHOM HpioTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI M PACCYKIACHUS JIJIsl pELICHUS 3a]1ay;
OLIEHHBATh BEPOSITHOCTH  peabHbIX COOBITHIA; COCTaBJIISATh

BEPOSTHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTb IOHATHAMH: TOYKa, IIpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIja, IUIOCKUM Yroi,
JBYTPAaHHBI yIroJI, TPEXTPaHHBIM Yroj, CKpELIUMBAIOIIUECS MpsAMBbIE,
[apajuIeIbHOCTh U INEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy NPSAMBIMHU, YIOJl MEXAY IPSIMOM MU IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEKIY IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh IIPU
peleHNH 3a7jay U3ydeHHbIe (aKThl U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMaTUYECKHE MOJENH C IIOMOINBIO T'€OMETPUYECKHUX IOHATHH H

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATUSAMU: IUIOMIAIL (GUTYPHI, 00BEM (UTYpHI,
MHOTOT'PaHHHK, PAaBWIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuieienumnen, Mpu3Ma, NUpaMuaa, (Gurypa U TMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIomaib
MOBEPXHOCTU MHUPAMUJIBI, NPHU3MBI, KOHycCa, IMIMHApa, 00BEM KyOa,

MpAMOYT'OJIBHOI'O IapauICJICHUIICAad, NHUPpaMUAbI, IIPU3MbI, HOWJIHWHAPA,




KOHYyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHUsI KOHYyca M IMJIMHJpA,
napajuleJbHble OCH WJIM OCHOBaHHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasics cepsl, MWIMHIPA, KOHyCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAHHHUKH, QUTYPbl U HOBEPXHOCTH
BPAIICHUs, UX CEYCHUS, B TOM YHCJIE C TOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (PHUTYP, CAMOCTOATEIBHO
(bopMynHpoBaTH ONpeAeTIeHU U3y4aeMbIX (HUTyp, BBIIBUTATH TUTIOTE3bI
O CBOICTBax W NMpH3HAKaX IeOMETPUUECKUX (Uryp, 000CHOBBIBATH HIIU
OlpoBepraThb HX; YMEHHME MPOBOJIUTH KiIacCUPUKALMIO (GUTYp TIO
pa3NUYHBIM TIPU3HAKaM, BBINOJHATH HEOOXOIMMBIE OMOIHUTEIbHbIC

MIOCTPOEHUS

11

YMeHue onepupoBaThb MOHATHSAMM: JBIDKEHHE B IPOCTPAHCTBE,
napauleJIbHBIA MEPEHOC, CHMMETpPHUSI Ha TUIOCKOCTH M B NIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TMOA00US, TOM00HBIE (HUTYpHI; yMEHHE
pacrio3HaBaTh paBHBbIC U MOJOOHBIE (UTYPBI, B TOM YHCJIE B NPHPOAE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh I'€OMETPHUCCKHE OTHOLICHUS
MIPY PEIICHUH 3a/1a4; HAXOJUTh T€OMETPUIECCKHE BETMUMHBI (IUTHHA, yroJ,
iona b, 00bEM) MpU pEeUICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U
U3 peaJbHON XHU3HH;, YMEHHE BBIYHCISATH T€OMETPUYCCKHE BEINYHHEI
(MHa, yroi, IUIOmAAb, 0O0BEM, IIJIOUIAAh MOBEPXHOCTH), HCHIOIB3YS
n3ydeHHbIe (OPMYIBI U METOABI, B TOM YHCIIE: IUIOIMAAb MOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCA, IMIMHApPA, IUIoMmaab chepbl, 00bEM Kyoa,
OPSIMOYTOJIBHOTO Mapajliesenunena, OUpaMUAbl, IMPU3MBL, IMIMHIpA,

KOHYCa, mapa; YMCHHUC HAXOAWUTb OTHOIICHHUC 00BEMOB HOI[O6HI:>IX (I)I/Il" Yp
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YMeHue onepupoBaTh NOHATUAMU: IPSMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPAHMHATBHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, Pa3lokKeHHE BEKTopa Mo Oasucy,
CKAJIPHOE MPOMU3BEACHUE, BEKTOPHOE IIPOU3BEIECHUE, YIOJd MEXAy
BEKTOPAMHM; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METO
JUISL pelleHHs TeOMETPUYECKMX 3ajad M 3a7ad JApYyrux y4eOHbIX

MpEIMETOB
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VYmMmenue BBI6I/IpaTB HOI[XOI[SIH_[I/II;'I MCTOoA OJid pPCIICHHA 3adayu,
IMOHUMAHHUEC 3HAYUMOCTH MATCMATHKU B H3YYCHUU MPUPOJHBIX U
O6H_ICCTBCHHBIX nmponeccoB " HBHCHHﬁ; YMCHHUE  PACIIO3HABATH

MMPOABJICHUC 3dKOHOB MAaTEMATHKHU B HCKYCCTBC, YMCHUC IIPUBOAUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITUH POCCHMCKOM U  MHUPOBOH

MaTeMaTU4eCKOMn HAaYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

1.1 HarypanbHbie u niensie uncia. [lpu3Haky AeTMMOCTH LENbIX YHCET

12 Panmonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIC JAPOOM, NPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmeTnuecKuii KOpeHb HaTYpalIbHOU CTeneHu. JleiicTBus ¢ apupMeTHIECKUMHU
. KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenenb ¢ wnenbiM mnokazareneM. CTelneHb C palMOHAIBHBIM ITOKa3aTelieM.
. CBolicTBa CTENIEHU

15 CuHyc, KOCHMHYC M TaHTE€HC 4YMCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4Hcia. ApudMeTHYeckne omnepanud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmk€éHHbIE BBIYMCICHHUS, TNpaBHJIA OKPYIJICHUs, NPUKHUIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCICHUI

1.8 [TpeoOpa3oBanue BHIpAKSHHUIA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1pOOHO-pallOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 [enbie 1 IpOOHO-palIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpAaBEHCTBA

2.7 [Toka3arenbHble U JJorapupMuyecKre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBbI 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuna cucTeMbl THHEHHBIX ypaBHEeHHN. OnpenenTenh MaTPUIbI
3 ®OyHkmu U rpaduku




®Oynkust, crnocodsl 3aaanus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHo oOpatHble

3 ¢ynkuuu. YétHble 1 Heu€THBIe pyHKuMU. [leproanueckue GpyHKIMH
OOnacTb ompeneneHus U MHOXECTBO 3HaueHud ¢ynxkuuu. Hynmun ¢yskuumm.
3.2 [TpomeXyTkH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HaunOosnbiiee M HauMeHbIlee 3Hau€HUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKIHUS C HATypajJbHBIM M LEJNbIM MokazaTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHsS N-0ii CTETIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u morapudmMuveckas GyHKINHU, UX CBOCTBA U rpaduku
36 Touku paspbiBa. AcuMnToThl rpadukoB ¢yHkuui. CpolicTBa (QyHKIMH,
. HETpEepPHIBHBIX Ha OTpe3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyiia CIoKHBIX IPOLEHTOB
4 Hauana maTemMaTHueckoro aHajinza
4.1 [TpousBogHas GyHkuu. [Ipor3BogHbIE 371€eMEHTAPHBIX GYHKLIUH
[lpumeHeHne TPOW3BOJHONW K HCCIEIOBAHUIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOoIbIIero 1 HAMMEHBIIIETO 3HAYeHHs (PYHKIIMU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MHaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparui HajJ MHOKecTBaMHu. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCTh
6.3 KomOuHatopuka
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena U IOBEPXHOCTH BPALIEHUS
7.5 KoopauHatsl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI /UIAA YYEHUKA

I'eometpus. 10-11 xnaccol. ba3zoBsrii n yrinyonénnsiii ypoBuu. Atanacss JI1.C.,

byry3os B.®., Kanomues C.b. u ap.

METO/IUYECKHUE MATEPHUAJIBI IUIS1 YUUTEJIA
«"eomerpus. 10-11 kmaccsl. Metonudeckue pekomeHaanuu K yaeOnuky II.

A. Anumosa, 10. M. Konsiruna, H. E. ®énopoBoit u ap.»

NN D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/ — ®denepanbHbIii KHCTUTYT MEIArOTMYCCKUX U3MEPEHHH.
https://resh.edu.ru/about — rocynapcreennas odpa3zoBaTeibHas iatgopma

«Poccuiickas 3EeKTpOHHAS MIKOJIA»



[Tpunoxenue 1.

KonTponbsHbie paboThl

KoHnTponbhan pa6ora Ne 1

Bapuanr 1

A 1. Jlansl npamas a ¥ Touxa K, KOTopas He JISKUT Ha 3TOoi npa-
moii. Uepes Touxy K npobejiens! npaMsie m U I, mepecexaro-
e npamyo a. JlokakuTe, 4To NpAMsie a, m U | nexar B 0j-
HOH NIOCKOCTH. '

M 2. a) MoxHO M MpOBECTH 4epe3 CepeiMHy CTOPOHBI Tpe-
YrofbHHKA NPAMYIO, KOTOpas He MMeeT oBIInX TOUeK ¢ ApyTOi
€ro0 CTOPOHOI? .

® §) [ToAcHHTE OTBeET.

Bapuant 2

A 1 Tpamas m nepecekaet syuu AB, AC u AD B Touxax K, P n
T. Hokaxwure, yro TOUKH A, K, P u T nexar B oHOH niocko-
CTH.

M 2. a) MoXHO JId MPOBECTH Yepe3 TOUKY MepeceyeHHs auaro-
Hanel npAMOYTONbLHHKA NPAMYIO, KOTOpas HE MMEET C ero
ctopoHamu o6umux Touek?

® () [MoscHuTe OTBET.



Huurpunhﬂin paGoTta Ne 2

Bapmanr 1

1. Ochoeanne AD tpaneunu ABCD ne®MT B NNOCKOCTH .
Bepuwnna C we ne&uT B 210l niockoctw. Yepes cepemmusl
GOKOBEIX CTOpOH TpanmeuWy nposefcHa npaMas m. Jlokaxwre,
YTO NpaMas m NApainensHa II0CKOCTH a .

2. Nan tpeyronsink MPK, TnockocTs, NapaniensHas mpamMoi
MEK, nepecexaet cropoHy MP B Touke M), a cropony PK — B
Touke K. Beuncnure anuny otpeska MK, eciu MK =27 cm,
PE K K=54

3. Touxa () He NEKHT B NAOCKOCTH napannenorpamma ABCD,
Kak pacnonowensl npaMeie AB o p, npoxonsuipe uepes cepe-

ﬂHHumpmmOCuOD’HﬂﬂﬂHﬁymnmewnmmp
H BC, ecmn £BAD =130",

Baprant 2
1. Bepwmnst 8 n C Tpeyronshuka ABC newat B nuockocTH f.

Bepumna 4 eit He npunannemxut. JlokakuTe, 9TO NpAMas,
NpoXoJALLAA Yepes cepelMHE oTpelkoe AR u AC, napannens-
Ha nnockocTH .

2. Nan tpeyronekuk ABC. [InockocTs, napanienshay NpAMoii
AC. nepecexaet cTropony AB B Touke A, 4 cropoHy BC — B
rovke ). Beraucnure anuHy otpeska BC,, ecan CC) = 20 om,
A i AC=3:17,

3. Touxa O ue npuHALNEXHT ONOCKOCTH papHobenpeHHoi
tpaneunH KMPT (KT || MF). Kax pacnonokedsl MpAMEIE,
OJIHA M3 KOTOPBIX COMEPWHT CPEdHION JTHHHIO TpanelHH, a
Apyras — cepenunsl otpeskos OM w OP? Halawre yron
Memay npamdoid MK W npamo#l, conepxamell cepelHHL oT-
pezkoe OM u OF, ecnn ZMPT =110°,



KonTponsHan patorta Ne 3

Bapnanr 1

1. Yepes Touky K, Rewaulyio MexIy napannentHsMH I0CKo=
CTAMH & M B, nposeaens npamuie a u b. Tlepeas npaMas nepe-
CeKaeT miockocTd o M B B Toukax 4, u By COOTEETCTREHNHO,
BTOpaA — B ToUKax A; v By, Buumcnure anuny otpesxa KB,
ecnu Azt ByB; =3 1 5, A8 = 16 cm.

2. Jdan napannenenunen ABCDA,B,C\D,. lNocrpoiite cevenne
3TONO Napannenenuneia NIoCKOCTR0, NPoXoasined Hepes ce-
peauiy pebpa AB 1 napannensHo# naockoct ACC),

3. BepHo N YTBEpHICHHE, YTO NPAMAR, NeXAuas B onHol H3
NapaiieNsHe I0CKOCTel, napannensya npyrofi nnockoctu?
{Orser obocuylite).

Bapuaasur 2

1. Jlyu KM mepecexaeT nmapanienbHble MIOCKOCTH o M P B
Touxax M u M, a ayy KP — B Toukax P; w F'; cooTReTCTBEH-
Ho. Beramcnowre anwuy orpeika MM, ecnu KM, = § om,
H|FHM2.P2=4:9. . -

2. HNan terpasnp ABCD. Touka M — cepenuna pebpa DC,
Touka K — cepenuua pebpa 4D, Ioctpoiite ceqeHle TeTpa-
3Mpa MnockocTsio, comepacamiel Touxy K ® mapannensHoR
nnockocTH AME. '

3. Ilpameie @ u b pacnonomeHs! COOTBETCTEBEHHO B Mapan-
neneHBIx niockoetax o H . BepHo nn, uTo 3TH npaAMble He
. imetoT obumx Touek? {OTeer oGocuyiiTe).



" KontponbHan paﬁnra Ne 4

Bapuanr 1

1. Yepes cepenuny M cropousl AD keaapata ABCD nposesaen
K €ro MIOCKOCTH nepnenaukynap MK, papHuii 63 cm. Cro-
poHa ksaapara pasHa 12 cM. Berawcnure:

a) paccrosHue ot Toukn K fo npamoi BC; .
0) nnowanH Tpeyfﬂnhﬂuxa AKB u ero npoeKUMH Ha ILUOC-
KOCTE KBAJIPaTa;

B) paccTORHHE MeXAy MpaMbiMH AK H BC.

2. Jlan npamoyronsHbiit mapannenenunen ABCDA,B,C\D;.
AC=13 cm, DC =5 cm, A4, =124/3 cm. Briuncanre rpaunyc-
HYIO Mepy ABYrpaHHoro yrna ADCA,.

Bapuanr 2

1. Yepes cepeauny E runoreHysnt AB npaMoyroisHoOro tpe-
yronsHuka ABC nposenes K €ro niIOCKOCTH NEPNeHANKYNap

EM, pasusiit 44/5 cm. AB = BC = 16 cm, £C =90°. Brrumc-
THTE:

a) paccTOAHNE OT TOUKM M 1o npamoit AC;,

6) nmmomann TpeyronsHaka ACM W eFo NMpoeKUHHA Ha MJoc-
KOCTb JIAHHOIO TPEYro/IbHHKA;

B) paccTosH1e MEKAY npambivMu EM u BC.,

2. Jlan npsMoyronbHelii napajenernine) HBCDA;B.(“,D.,
ocHOBaHWe KoToporo ksaapar. AC = E\E cM, AB, = 4@ CM.
BuiuncaHTe rpadyCcHyto Mepy AsyrpaHHoro yraa BiADB.
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