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IHHOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CpPEIHEro
o0miero oOpa3oBaHMsl, TaK KaKk 00€CIeYMBACT BOZMOXKHOCTh M3YUECHUS AUCLHUILINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO IMKJIA.
[lockonbKy ~ JIorMYECKOe  MbIIUIeHUWe,  (GopMHpyeMoe  MpU  U3YUYCHHUH
O0Oy4YarOIIMMUCS TOHSATHUIHBIX OCHOB I'€OMETPUHU, IPHU JT0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKIACHUU IIPU PELICHUH T€OMETPUYECKUX
3aJla4, YMEHHME BBIIBUTaTb W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS MPU PEIICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTH
(du3HyUecKux 3aaay.

[lenb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OOydYalomMXCs MpH
M3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH mpeaMeTHo obnactu «MareMaTtuka u
nHpopmatrka»  yepe3  OOEClEeUeHHE  BO3MOXHOCTH  NpPUOOpETEeHHs U
UCIIOJIb30BaHUSI OoJiee TIyOOKMX TEOMETPUYECKUX 3HAHUM U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpoheCcCuOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
pacIIUPSIIONIMMH U YCUITUBAIOIIUME Kypc 0a30BOr0 ypOBHS, SIBISIOTCSL:

pacuIMpeHue MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbI U
(dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMHpoOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAXHEUIIINX MAaTEMATUYECKUX MOJEIAX, IO3BOJSIONIMX ONMUCHIBATh U H3y4aThb
pa3HbIE SBJIEHUS OKPYKAKOLIEr0 MUPa, 3HAHUE MTOHATUIHOTO aIapara 1no pas3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUN;

(dbopMHpOBaHHE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMynT M yMEHHUE UX NPUMEHSITh, YMEHHs [IOKa3bIBaTh TEOPEMBbI U HAXOJUTH
HECTaHJapTHbIE CIIOCOOBI pElIeHUs 3a/1aY;

(opMHpOBaHHE YMEHHS pAacllO3HAaBATh HA YEpTEkKaX, MOACIAX U B PEAIbHOM
MHpE MHOTOTPaHHUKM M Teja BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJIEIIH;

(dbopMHpoBaHHEe MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTUYECKUX TeOopui, (POpMUpPOBaAHUE MOHMMAHHUS POJU AKCHOMATUKHU MpPH
MIPOBEICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JO0KAa3aTeIhCTB W aJITOPUTMOB
peleHns, YMEHUS UX NPUMEHATb, IMPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKH B MIPOBEICHUH
JCTYKTHBHBIX PACCYKICHUM;

pa3BUTHE H COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX H  TBOPUYECKUX
CIIOCOOHOCTEW 00yJarOIINXCs, MO3HABATEIFHOW aKTUBHOCTH, UCCIEAOBATEIBCKUX
YMEHUM, KpUTUIHOCTH MBIILJICHUS, UHTEPECca K U3YUCHHUIO TEOMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI PaCIO3HABaTh TMPOSBICHUS TEOMETPUYECKUX TMOHATHHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKM3HEHHBIX CUTYalMsIX W MPHU U3YUCHUU NPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJIETUPOBAHMS pEATbHBIX CHUTYyallUid, HMCCIEIOBAHUSA MOCTPOEHHBIX MOJIENEH,
HMHTEpIPETALUK MOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEpKATEIBLHBIMHU JIUHUSAMH y49eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema Bpamenus», «BekTtopel u  KoOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHMEe «yMETh OIEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUU HA YIUIYOJIEHHOM ypOBHE OOYyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMUYECKMX YMEHUH  pacupenensiercs He  TOJBbKO 0
CoJiep KaTeNIbHBIM JIMHHSIM, HO | 110 TofaMm oOydenus. Coaepkanne oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
IpOrpaMMbl, paclpeeaEHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamaiich HEOAHOKPAaTHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJCHHE
r€OMETPUYCCKUMHU MOHATHUAMH M HABBIKAMU MOCIIEIOBATEIBHO U MOCTYMATENbHO, C
COOJII0/IEHUEM MPUHIIUIA TPEEeMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPECTABICHUN 00YyYarOIUXCsl, pacluupsis U yriryosss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3y4EHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MTO3BOJISIET:

co3garb yciuoBus s guddepeHunanuu  00ydeHHs, TMOCTPOCHMUS
WHIUBUIYAbHBIX ~ 00pa3oBaTEeNbHBIX MporpamMMm, OOeCneuuTh yriayOJaéHHoe
M3y4EHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro mpeaMera «MaTemaTHKa;

MOATOTOBUTH OOYYAIOMIMXCA K MPOJOHKCHUIO HW3YYEHUST MAaTEMaTUKH C
yuétoM BbIOOpa Oyayuied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaibHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «Il'eomerpusi» Ha YIIIyOJEHHOM YpOBHE
orBonutcs 204 vaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 akKCHMOMaTHMYECKOM IOCTPOEHUHM CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: IEpPECEKaAroIINecs,
napajyielbHble W CKpellMBaronivecss mnpsMble. [Ipu3HaKyW CKpemmBaroImUXCs
npsiMbIX. [TapaiensHOCTh NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapajlIeIbHbIE
MpsIMbIE B IPOCTPAHCTBE, MAPAJUICIbHOCTh TPEX MPSAMBIX, TAPALIEIBHOCTD MPSMOMN
u 1iockocth. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBA MapaJICNIBHOTO MNpOeKTHUpoBaHUs. W300paxeHue
¢buryp B napajuieJbHOM MPOEKIUH. YTJIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI
MEXAy NpSIMBIMU B MpoCTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MmapaieabHble
IIJIOCKOCTH, CBOMCTBaA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
POCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpa’lp, NapauleJenumne],
OCTPOEHUE CEUECHUH.

[lepneHANKYISIPHOCTh IPSIMOM U TJIOCKOCTH: MEPIEHIUKYISPHbIEC TIPSMBbIEC B
MPOCTPAHCTBE, MpSAMbIE MApPAUICIbHbIE W MEPHEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOM
NEPIECHIUKYJIIIPHOU IUIOCKOCTH. OpTtoronansHoe IPOEKTUPOBAHHUE.
[lepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSIHUE
OT OpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEH:  IMPU3HAK  NEPHEHAMKYJSAPHOCTH  JIBYX
iockocrel. TeopeMa o TpEX MepreHIuKyIspax.

VYTIibl B NPOCTPAHCTBE: YroJd MEXAY NPSMOW M IUIOCKOCTBIO, ABYTPaHHBIM
YIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX H
IBYTPAHHBIX YIVIOB TPEXIPAHHOIO yria. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHOrorpaHHuKHU

Byl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpuszma: n-yronbHas
npu3Ma, IpsMasi 1 HaKJIOHHAasi IPU3Mbl, OOKOBasi U MOJIHAsL TIOBEPXHOCTh IPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIM  TNAPAJUICIEINUNE] W  €ro  CBOWCTBA.
Kparuaiimne myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oiepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroinpHas mnHpaMuna,
npaBuiibHas W yced€HHas nupamuabl. CpoiicTBa pédbep U OOKOBBIX TIpaHEil
npaBuWiIbHOM mupamMujbl. [IpaBuiibHbIE MHOTOTPAHHUKHW: TMpaBUIIbHAA MpU3Ma U



MpaBUIbHAS MNHUPAMUJA, [PABUJIbHAS TPEYrOjbHAs MNHUPAMUIa W IPABUIbHBIN
TeTpa’ap, KkyO. IlpencraBneHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
TOEKA’P U UKOCABP.

Bbruncnenue »1€MEHTOB MHOTOTPaHHHKOB: pE&Opa, auaroHaid, YIJIbL
[Inomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPHU3MBI,
IIONa/lb OCHOBaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH U MOBEPXHOCTH NPABUIBHOW MNUPAMUIBI,
TEOpEMA O IUIOLIAN YCEYEHHON TUPAMHUIBI.

CummeTpuss B HOpPOCTPAHCTBE. IJIEMEHThl CHUMMETPUU  IPABUIBHBIX
MHOTOrpaHHUKOB. CHUMMeETpus B NPAaBWIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajulelienuneaa, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MMUPAMU/IBI.

BekTopsl 1 KOOPpAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE U IPOTUBOIOIOKHO
HaNpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIEHMCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpAa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBONCTBA YMHOKEHHUSI BEKTOpA Ha YHCIIO.
ITonsaTue xoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3lIOKEHUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. lIpsamoyronpHas  cucrema  KOOpAMHAT B
npoctpanctBe. Koopaunatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpa M
KOOpAMHATaMH TOYEK. YTOJN MEXIy BekTropamu. CKalspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHA: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb,
cepuueckas IOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpaleHUs:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumMmHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
mapa.

O0béM. OcHoBHbIE cBoilcTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciueAactBus u3 Heé. OObEM mnpsMoi u
HAKJIOHHOM NpU3MBI, IWIMHIPA, MUpaMUIbl U KoHyca. OOBEM mIapa U HIapoOBOTO
CErMEHTa.

KoMOuHanuu Ten BpaumieHuss ¥ MHOrorpaHHUKoB. [Ipu3ma, BhucaHHas B
UWIMHAP, OINHCAHHAs OKoJo uuiauHApa. Ilepeceyenne cdepbl M mapa c
wiockocThio. Kacanune mapa u chepsl miockocTbio. [loHsATHE MHOrOrpaHHUKa,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOIPAHHHUK WJIH TEJIO
BpaIllCHHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOMAab cepbl U e€ JacTei.
ITomobne B mpoctpancTBe. OTHOIICHHE OOBEMOB, IUIOMIAJNCH ITOBEPXHOCTEH
nofaoOueIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTHs. PemieHue 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHUt MHOTOTPAHHUKOB 1 TEJT BPAIICHUS: CCUCHUS IMITUHIPA
(mapaJyienbHO M MEPIEHANKYISPHO OCH), CEUYECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIUE Yepe3 BEPIIHUHY), CEYCHUS 1apa, METObI IIOCTPOCHHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYIIIEH MIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu Haa BekTopaMu. BekTopHoe
yMHOXX€HHE BEeKTOpoB. CBoOHCTBa BEKTOPHOro yMHOXeHUs. [IpsMoyronbHas
cUCTeMa KOOpAHWHAT B TpocTpancTBe. Koopamaatel BekTopa. Pa3nokeHne BeKTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBI METOJ TPU PEIICHHH T€OMETPUUYCCKUX
3azay.

JABUKEeHMSI B IPOCTPAHCTBE

JBmxenus mpoctpancTBa. OtoOpakeHus. JIBMKEHUS W PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBIKCHHH. BuIpl JIBIKCHWI: NapaUIeIbHBIA IIEPEHOC,
[EHTpAJIbHAsI CUMMETPHS, 3€pKajbHasi CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus monodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxianckoe BocMTaHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULKUK 00YYaIOLIErocsi KaK akTUBHOTO U
OTBETCTBEHHOI0  WIEHA  POCCUHCKOro  OOWIECTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HMHCTUTYTaMH B COOTBETCTBUM C UX
(yHKUMSAMHA 1 HA3HAYECHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW HICHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHUSM POCCUMCKUX MATEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
UCIIOJb30BAaHUE 3TUX JIOCTIKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX LHEHHOCTEN pPOCCUHCKOro Hapojaa, c(hopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHWsS, 3TUYECKOTO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTIKCHUN HAyKh U JACSITEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOrO OyAyLIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUH, PACCyKIEHUN, BOCTIPUUMYNBOCTh
K MAaTEeMAaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BociMTaHHE:

cOpPMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpPECcax 3I0pOBOT0 U 6e30macHOro 00pasa >KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE TMHUTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUNA U
OTJIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPH 3aHATUAX CIOPTHUBHO-030POBUTEIBHON IEATEIBbHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TpYyZy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpPEC K
paznuuHbIM  chepaM  TPOPECCHOHANBHOM  JESATEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOD
Oynymel mnpodeccur W Ppeanu3oBbIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeéMaTH4YeCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
y4acCTHIO B PEIICHUY MPAKTUYECKUX 33]1a4 MAaTEMATUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOrHYeCcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOU
Cpelibl, OCO3HaHHE TII00ATILHOTO XapakTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MATEMaTHUYECKUX 3HAHWU [Ji1 penieHus 3aaad B 00JacTH
OKPYXarUed Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTEeMaTUYECKON HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTaroB €&
pa3BUTHA M 3HAYUMOCTH JUISI PA3BUTHS LMBWIM3ALMH, OBJAJAECHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOECKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTeqbHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

ba3oBrble Joruyeckue qeicTBus:

BBISIBJIATh M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ONpEENCHHS MOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(pUKALIIH,
OCHOBaHUS 17151 0000LICHHS U CPaBHEHHUSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (QOpPMYJIUpOBaTh U  MPeoOpa3OBBIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (hakTax, MAHHBIX, HAOJIONEHUSAX M YTBEPXKICHUSX, MpeAjaratb KpUTEpPUU IS
BBISIBJIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUML;

JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUIM
(mpsiMbI€ ¥ OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTH IIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIbI;

BBIOMpATh CMoco0 peleHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BapMAaHTOB  peUIeHMs, BbIOMpaTh Hambojee MOAXOMAMMA ¢ y4éToM
CaMOCTOSITENIbHO BbIJCJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbckne 1eiicTBUS:



HCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopmMynIHpoBaTh  BOMPOCHL,  (DUKCHUPYIOIIUE  MPOTHUBOpeuYue,  mpodieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINUI0, MHEHHUE;

MIPOBOAUTH CAMOCTOSTENIPHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECOBAHHE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4eckoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMHU, POIECCAMMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE TMPOIEcca, a TaKXKE BBIJBUTAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ undgopmanmei:

BBISBJIATh JACPUUUTH MHDOpPMAIUK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIPOC U JIJIS pELICHUs 3a]1a4H;

BBIOMpATh MH(DOPMAIHIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHUIOB H
(dbopm npeacTaBICHUS;

CTPYKTYpHUpPOBaTh WH(OpPMAIIHMIO, MPEJACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH TpaduuecKky;

OLICHUBATH HaJEXKHOCTh uHdopmauu 1o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OOmenmne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JIaBaTh ITOSCHECHMS I10 XOJay pEIICHHS 3aJayH,
KOMMEHTHPOBATh MOJyUYCHHBIN pPe3yJIbTaT;

B XOJIe¢ OOCYXXJICHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJIeMBbI, pemaeMol 3adadd, BBICKA3BIBATh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUs, COIOCTaBIIATh CBOM CYXICHUS C CYXICHUSAMH APYTHX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3JIMuMe M CXOJACTBO TO3HMIIMH, B KOPPEKTHOH (opme
(GhOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1auM, YKCIIEPUMEHTA, UCCICAOBAHMS,
IIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (POpMaT BBICTYIUICHHS C Y4ETOM 3aja4
IPEe3CHTAIlUH U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeliCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1auu, BRIOUPATh CIOCOO pEeIIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOM MH(pOpPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BNIAJCTh  HABBIKAMH  TIO3HABATEIBHOM  peduIeKCMW  KaK  OCO3HAHHUS
COBEpLIAEMBIX JACHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh
crocob0amMu CcaMONPOBEPKU, CAMOKOHTPOJS Tpollecca M pe3yJibTara pelieHUs
MaTeMaTHYECKOM 3a/1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a7auH,
BHOCUTbH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaliJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEIH U YCIOBUAM, OOBSCHATH MPUINHBI
JOCTWKEHUS WM HEIOCTYKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MMOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIMBUAYaJIbHOU
paboThl mpu pelmeHud Y4YeOHbIX 3ajJad, NPUHUMATh IeJib COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapuUBATHCS, OOCYX JaTh MPOIECC M Pe3yJbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JACHCTBUSI C JPYTMMHM 4YJ€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOETO BKJIaJa B OOMIUU MPOMYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 knacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
peIleHn 337249 ¥ TPOBEACHUHA MaTeMaTHUSCKUX PacCyKICHUH;

e TPUMCHATH aKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HHUX NPH PEIICHUH
T€OMETPUICCKUX 33714,

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B TIPOCTPAHCTRBE;

e CBOOOJHO ONEPHUPOBATHL TOHATHUSAMH, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOA U
IUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH IOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTI'OIPAaHHUKOB (Tpu3Ma,
nupamuja, NpsSMOYyToJIbHBINA Mapaienaenunes, Kyo0);

e KIacCUPUIMPOBATh  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHMS  JJIA
KJIacCH(UKAIUH;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMH, CBSA3aHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHUKOB TUIOCKOCTBIO;

e BBHITIOJHATH napajjienbHOE, LEHTPaAJIbHOE u OpPTOTOHAIBHOE
NPOEKTUPOBaHKUE (UTYpP Ha IJIOCKOCTh, BBHINOJIHATH U300paxkeHUs: Guryp
HAa MJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3NMUYHBIMU METOJAMH, BBIMOIHAThH
(BBIHOCHBIC) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIUMUCIATH IUIOIIAJM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (Tpu3Ma,
nupamuia), FeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOopMyJT;

e CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durypr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJNHATH JICUCTBUS HAJ BEKTOPAMH;

e pelmaTrh 3aJayd Ha JOKa3aTeJbCTBO MAaT€MaTUYECKUX OTHOILIEHUH U
HAXOXJIEHUE T'C€OMETPUUYECKUX BEIWYMH, MPUMEHSS W3BECTHBIE METO/IbI
IpU PEIICHUN MAaTEMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e IMPUMEHATHh NPOCTEHIINE MpPOrpaMMHBIE CPEACTBA U  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNpPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPEeACTABICHHYIO Ha
YyepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS Ha TMPAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh pEalbHBIC CUTYaIlMU, MPUMEHATh U3yYCHHBIC MOHSATHUS B
npolecce TMOMCKAa peUIeHHs MaTeMaTH4ecKu  chopMyraupoBaHHOU
npo0JieMbl, MOJEINPOBATh PEAIbHbIE CUTYallUd Ha $A3BIKE TI'€OMETPHH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJEIH C MCIOJIb30BAaHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelaTb NPAKTUUYECKUE 3a7auH,
CBSI3aHHBIE C HAXO0XJICHUEM T'€OMETPUYECKUX BEINYHH;

e UMETh NIPEJCTABICHHUS 00 OCHOBHBIX 3TallaXx Pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca oOyyaromuiicss Hay4uTCsi:



CBOOOJTHO OTEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHITH CIOCOOBI
MOy YEHHUS;

ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C TEJIaMU BpPAUICHUS: HWJIUHIPOM,
KOHYCOM, c(pepoii u mapom;

pacno3HaBaTh Teila BpalleHus (IWIMHIAP, KOHyC, cdepa u 1mmap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BPALLICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACHOJI0KEHUE CPEPhI U MIOCKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpallCHUs,
O00BEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpPAILCHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMA C KOMOWHAIUSIMH Tl
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlCHUS;

BBIYHCIIATH COOTHOIICHUS MEXTY TIIOMAIIMU MMOBEPXHOCTEH B 00BEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3ydyaemble (GUTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPALLICHUS;

W3BJIEKaTh, WHTEPIPETUPOBATH W MpPeoOpa3oBbIBATH HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpalliy HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT;
pemaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELICHNH;
CBOOOJTHO ONEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh HW300paXEHUSI MHOTOTPAHHWKOB W TEJ BpPAIICHHUS TIPU
[apaJUICIIbHOM  IIEPEHOCE, LEHTPAIBHOM CHUMMETPUM, 3€PKAJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTbH CEYEHHUsI MHOTOTPAaHHUKOB M TEJl BPALLCHUA: CEUCHMS LWIMHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYECHHUS KOHYca (MapaijieiabHbIe
OCHOBAHUIO U MPOXO/ASIIUE Yepe3 BEPILNHY ), CEUECHHUS 11apa;
WCIIOJB30BaTh METOABI TOCTPOCHHS CEUECHHWI: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpruYecKkre (aKThl Il pPEelIeHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAlOIINX HECKOJbKO IIAroB pEUICHUs, €CIA YCIOBUS
IIPUMCHCHHUS 3a/1aHbI B IBHOW U HESIBHOH (hopme;

peliaTth 3aJa4d Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOILICHUM |
HaXO0X/JICHUE T€OMETPUUECKUX BEJIUYHH;

MPUMEHATH MPOTPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a]1a4;

NPUMEHATh  TOJIYYCHHbIE  3HAHWUA HA  MPAKTUKE:  CPABHUBATb,
AHAJIU3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIMU, IPUMEHSTh N3YUYECHHbBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOWCKA  PEUICHUS
MaTeMaTh4ecku  CHOPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJEITUPOBATH
peAIbHBIE CHUTyallMM Ha S3bIKE T'€OMETPHUM, MCCIIEIOBATH IOCTPOCHHBIE
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOPEM,
ammaparta anreOpbl, peniaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAaXO0XXJAECHUEM I'€OMETPUYECKUX BEJIUYNH;

MMETh TpeACTaBiIeHHUS 00 OCHOBHBIX dTalax pa3BUTHUS TC€OMETPHH Kak
COCTaBHOM 4YacTu (pyH1aMeHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NMPOorpamMmMbl Bcero KonTpobHbI HpaxTiueckue oOpa3oBaTe/ibHbIE
e padoThbI padoThbI pecypeni
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHoOe pacnionokeHne npsMbIX B 6 |
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSIMBIX U TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneH,umfympHOCTb TPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
VYIuIBl U pacCTOSHUSA 16 1
MHororpaHHuKu 7 1
Bekrtopsl B mpocTpaHCcTBE 12
2 HOBToPeHHe, 000011IeHNEe U CUCTEMATH3AIHS 5 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
No 11/ HauMeHoBaHMe pa3/jie/ioB U TeM O — Mpasrieckue (uu¢ppossbIe)
NPorpamMmMbl Bcero oOpa3oBaTe/ibHbIEC
e padoThbI padoThI pecypeni
1 AHanuTu4eckas reOMeTpus 15 1
) [ToBTOpEHME, O606HIGHI:I€ " 15 |
cUCTEeMaTu3alus 3HaHUM
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpateHus 24 1
5 [Tnomany noBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TE
6 JBmxeHus 5 1
. [ToBTOpEeHME, 0606HI€HIf€ " 17 )
CUCTeMaTH3alMsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0







IHHOYPOYHOE IINIAHUPOBAHHUE
10 KJJIACC

Ne
n/n

Tema ypoka

KoaudecTBo yacos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3y4YeHHn
b |

JIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBUiia H300paKEHUS HA
PUCYHKE MJIOCKOCTH, MapauieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS cTepeoMeTpHH: TOUYKA, MPsSMas,
MJI0CKOCTh, MPOCTPaHCcTBO. OCHOBHBIE
MpaBuiIa N300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MapaylIebHbIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[MousTHsA: TIepeceKaroIuecs MI0OCKOCTH,
MIEPECEKAIOIINECS TIPSMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[MousTHA: TIEpeceKaroIuecs MI0OCKOCTH,
MEPECEeKAIOINECs TPsMas v TUIOCKOCTH;
HOJYPOCTPAHCTBO

MHororpaHHuKy, 300paxxeHne
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QPUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHIE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBEI CTCPCOMETPUHU U IICPBLIC




CICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cnenctBus u3 HUX. CriocoObl 3ajaHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH

10

N300pakeHue ceueHuit mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHne nepeceueHus
MOJTYYCHHBIX TUIOCKOCTeH. PackpamBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU LIBETAMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
TIPU3MBI, KOTOPBIE TTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

12

N3o0pakeHne ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

13

N306paxenue ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
IIOCTPOEHHBIX CEYEHUIN Pa3HbIMU LIBETAMHU

14

Merton cnenoB 11 IOCTPOCHUS CEUCHUH




15

Mertop cienoB 11t HOCTPOCHHUS CEUSHHH.
CaoiicTBa niepecevyeHuil IpsIMbIX U
IJIOCKOCTEH

16

Merton cnenoB uisi HOCTPOCHUS CEYEHUI.
CBoiicTBa nepeceyeHuit MpsIMbIX U
IJIOCKOCTEHN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh LIAr0B
IIOCTPOEHUSA

18

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
IIOCTPOEHHUS

19

[MocTpoenue ceuenmii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aIUCh 11aroB
MOCTPOCHHS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIUCh I1aroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
IIPOMOPLMOHANIBHBIX oTpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceUeHHAX HA
BBIHOCHBIX 4epTexax. Mcropus pazButus




INTAaHUMCETPHUU U CTCPCOMETPUUA

23

KourtpoabsHas padora "AKCHOMEBI
p p
crepeomerpuun. Ceuenuns"

24

B3aumHoe pacnonoxeHue npsMpix B
npoctpancTBe. CKpenuBaronuecs
npsimbie. [Ipru3HaKky cKkpenuBaonuxcs
npsmbix. [TapannenbHbie npsMbie B
MIPOCTPAHCTBE

25

Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSMOM MapaienbHOMI
JTAHHOU MPSMOM, MPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAalllel Ha TaHHOMN
npsMoii. Jlemma o nepeceyeHun
napajvieIbHbIX MPSAMBIX IJIOCKOCTHIO

26

[TapannensHOCTh Tpex MpsIMBIX. Teopema o
TpEX MapasielbHbIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS TPSMBIX

27

[TapannenbHoe NPOEKTHPOBAHHE.
OcCHOBHBIE CBOMCTBA MapaJICILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON NpOoeKIUN

28

[enTpanbHas npoeKus. YToul ¢
COHAIPABJICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

29

3amayn Ha JOKA3aTEILCTBO U
HCCIIe0BaHNE, CBSI3aHHbIE C
PaCIOJIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

IlonsTus: napajijiCJIbHOCTb HpﬂMOﬁ n




TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CpoiicTBa napauienbHOCTH NPSAMOIl U
IUIOCKOCTHU

31

I'eomerpuyeckue 3a1a4n Ha BBIYUCIICHUE U
JOKa3aTeNIbCTBO, CBSI3aHHBIE C
NapaJUIEIbHOCTBIO MIPSAMBIX U IIJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTtpoeHue ceueHus:, MPOXOIALLETO YEPE3
JIAHHYIO IIPSIMYIO Ha YEPTEKE U
MapaJIENBHOTO IPYTron npsamoil. Pacuér
OTHOILIEHU I

33

Hapanneanaﬂ IMPOCKIUA, IPUMCHCHUC
AJI1 TIOCTPOCHUA cedeHUI Ky6a u
ImapajICICIrmIicaa. CBolicTBa
napajijiejicnmicaa U mMpu3Mbl

34

HapaJ'IJ'IGJ'IBHLIC IIJIOCKOCTH. HpI/I3HaKI/I
MapaJlyiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema o mapajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOIALICH
yepe3 TOUKY, He MPUHAISKAITYI0 TaHHOM
IJIOCKOCTH U CIIEICTBUSA U3 HEE

36

CBolicTBa napayuIeNIbHbIX TUIOCKOCTEN: O
MapaJUIEIbHOCTH NPSAMBIX IIEPECEUCHNUS
IIPY [IEPECEUEHUH IBYX MapaJlIEIbHbIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapayIenbHBIX IUIOCKOCTEH: 00
OTPEC3Kax MapaJlJICJbHBIX IMPAMBIX,




3aKJIIOYEHHBIX MCKAY napajljiCJIbHbIMA
IIOCKOCTAMU; O ICPECCUCHUU HpHMOﬁ C
ABYMA IapaJlJICIbHBIMU IINIOCKOCTAMU

38

[ToBTopenue: Teopema [udaropa na
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSMOYTOJILHOTO TPEYTOJIbHUKA

40

CpoiicTBa Ky0a 1 IPSAMOYTOJIBHOTO
napajuiefienumneia

41

Brruucnenue aimH OTpe3KOB B KyOe u
MIPSIMOYTOJIBHOM IapajuieJenumnee

42

[lepneHqUKYISAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHAUKYISIPHOCTH MIPAMOHN U
IJIOCKOCTH

43

[lepnieHqUKYISAPHOCTD NPSAMOKN U
mockocty. [Ipu3nak
NEPIEHAUKYISIPHOCTHU MIPSIMOHN U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePHNEHANKYISIPHON K INTIOCKOCTH

45

IInockoctu n NECPICHANKYJIIPHBIC UM
NpsAMBIC B MHOT'OI'PaHHUKAX

46

IInockoctu n NECPICHANKYJIIPHBIC UM
IIpsAMBIC B MHOI'OI'paHHUKAX

47

[lepneHuKyISp U HAKJIIOHHAS.




[TocTpoeHne nepneHauKyIspa U3 TOUKU HA
IPSAMYIO

[leprienauKyIAp U HAKIOHHAS.

48 [locTpoenue nepneHauKyIsipa u3 TOUKU Ha
MPSIMYIO

49 TeopeMa o TpEX NepneHINKYIIpax
(npsimast 1 oOpaTHast)

50 TeopeMa o TpEX NepneHIUKYIIIpax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpeuMBarOIIMHUCS
MPSIMBIMU
[Touck nepneHAUKyYJISAPHBIX MPSMBIX C

52 MIOMOUIbIO NEPIIEHANKYJIISIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE NIPOEKTUPOBAHUE
ITocTpoenue ceuenuii Kyo6a, IpU3MBI,

54 MPaBWIHLHON MUPAMUJIBI C TTOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH
[Toctpoenue ceueHuit Kyda, MPU3MBIL,

55 MPaBWIHLHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJIBHOM MPOEKLINUU
CummMeTpust B TPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [InockocTn
CUMMETPUI B MHOTOIPAHHHUKAX

57 [Ipu3Hak nepneHauKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér

paCCTOSIHI/If/'I OT TOYKH JO IIJIOCKOCTH




59

[IpaBunbHBIE MHOTOTPaHHUKH. Pacdyér
pacCTOsTHUM OT TOYKHU JO INIOCKOCTH

60

CriocoObl OIyCTUTh NEPHEHIUKYIISAPHI:
CUMMETpHUS, CABUT TOYKH I10
NapajuIeJIbHON IPSAMOU

61

CaBur no HenapauieJIbHOW IpsSMOH,
W3MEHEHUE PACCTOSHUM

62

Kontponbnas padota "B3anMuoe
pacrojoKeHue MPSMBIX U TIIOCKOCTEN B
npocTtpaHcTBe"

63

[ToBTOpEHME: Yyroy Mexay NPsMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YyTOa MEKITY
CKpCHIMBAIOIIUMUCS IIPAMBIMU B
MPOCTPAHCTBE

65

reOMeTqueCKHe MECTOABI BBIYMCICHUA
yria MCXAY NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

67

[Tepnenaukynsipublie miockoctu. CBOKCTBA
B3aMMHO NEPIECHIUKYJISPHBIX MJIOCKOCTEH

68

[Ipu3Hak neprneHAuKyIIpHOCTH
IIJIOCKOCTEW; TeOpeMa O MpAMON
nepecedeHus IByX IIOCKOCTeH
NEePIEHIUKYJIAPHBIX TPEThEH MIIOCKOCTH

69

[IpsimoyronbHbIN Napasuienaenunesn; Kyo;




HU3MEPEHHUsI, CBOMCTBA MPSAMOYTOJIBHOTO
napajulieenume1a

70

TeopeMa 0 JuaroHajiv npsaMoyroJibHOro
napajjieacnuicaa u CICACTBUC U3 Hee

71

CTepeOMeTpI/I‘leCKI/Ie W NPUKJIAAHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U TNIOCKOCTU

72

HOBTOpeHI/IeZ CKpCIIUBAOIIUECA IMMPAMBIC,
nmapaJljICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOI'OI'paHHHUKax

73

[Tapa mapannenpHbIX TIOCKOCTEN HA
CKpCHIMBAIOMIUXCA MPAMBIX, PACCTOSAHHUC
MEX/1y CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IMPOCTBIX CUTyalluAX

74

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKpELIUBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYJIIPHON IUIOCKOCTH

76

TpéXrpaHHblil yroy, HepaBeHCTBA s
TpexrpanHbix yrioB. Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

77

DneMeHThI ChepruyecKoil FTEOMETPHH:
reo0JIe3MUeCKue JIMHUH Ha 3eMJie

78

Kontponbnas padota "Yribl u
paccrosgHus"

79

CucremaTtu3zanus 3HaHuil "MHororpaHHuK




U €70 DIIEMEHTHI"

[Mupamupa. Bunsl nupamua. [IpaBunbsHas

80 1
nupamMuIa

81 [Ipusma. [IpsiMasi u HaKJIOHHAS MPU3MBI. |
[IpaBunbHas npusma

2 [Ipsamoit napaienenunes, |
MIPSIMOYTOJIBHBIN Mapaienenumes, Kyo

23 Brinyxiibie MHOTOrpanHuku. Teopema |
Ditnepa
Brinyxiible MHOTOrpanHuku. Teopema

84 Olinepa. [IpaBunbpHbIE U TOTYNIPaBUIIbHbBIE 1
MHOTOTPaHHUKHU

85 Konrponsnas padora "MHororpaHHuku" 1

26 [TonsiTHe BEeKTOpa HA MIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Paznocth BekTOpOB 1

89 [IpaBuio nmapamienenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue BekTopa o 6azucy Tpéx

91 BEKTOPOB, HE JIeKAITUX B OJHOMI 1
IJIOCKOCTH

92 CkansipHoe mpou3BeJIeHUE 1

93 Boruncnenue yriia Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMHU 1

95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1




96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1aum ¢ BEKTOpaMu 1
98 O00011IeHIE U CUCTEMAaTH3aLUs 3HAHUI 1
99 O0001IeHrEe ¥ cucTeMaTH3alUs 3HAHNI 1
100 Wrorosas koHTpoabHas paboTa 1
101 Hrorosast KOHTpOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMAaTH3aLUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KVIACC

KosunyecTBo yacos I DJIEeKTPOHHbIE
aTa
uudposbie
Nen/m | Tema ypoka Kontpoubnsbie | IIpakTnuyeckmue | H3yYeHH
Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThbI A
pecypcsbl

| [ToBTOpenue Tembl "KoopauHaTel BEeKTOpa |

Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
) [ToBTOopenue Tembl "CkansipHoe |

MIPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpEeHMEe TeMbl "Bhruncienue yria |

MEXKy BEKTOpAMH B IpOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHNE IPSIMOH, |

IIPOXOJsIIEN uepes3 1Be TOuku"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1

yYpaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JInnenHbple HEPABEHCTBA, JIMHEWHOE 1

[IPOrpaMMHUpPOBAHUE
9 JIunenHbple HEPABEHCTBA, JIMHEWHOE 1

IIPOrpaMMUPOBAHNE
10 AHanuTnyeckue METObI pacuéra yria |

MEX/1y PSMBIMH B MHOI'OI'PaHHUKAX
1 AHanuTnyeckue METObI pacuéra yria |

MEXy TUIOCKOCTSIMH B MHOTOTPaHHHUKAX




@opMya pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOpJAMHATaX

13 HaxoxneHue paccTosiHUM OT TOYKH 10
IUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUM OT TOYKH 10
IUIOCKOCTH B MPaBWJIbHOW IIpamMuie

15 KonTponbhas pabota "AHanuruyeckas
reomerpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaH/IapTHbHIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHMsi MHOTOIPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS TIPSAMBIX U
IJIOCKOCTEN

19 [TapannenbHble NpsMBbIE U MTIOCKOCTH:
[apaJuIeJIbHbIE CEUCHMUS

20 [TapannenbHble NpsMBbIE U MTIOCKOCTH:
pac4y€T OTHOLIECHUI
[TapannenbHble NPsIMbIE U TUIOCKOCTH:

21 YIUIBI MEXKY CKPEILMBAIOIIUMHUCS
MPSIMBIMH
IlepneHauKysipHBIE IPSIMBIE U

) IJIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIEHUKYIISPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
[lepnieHiuKyIsIpHBIE NIPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX

MEePIEHANKYIISIPAX




24

[lepnenauKynspHbIE MPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OIPAHHHMKAX

25

[ToBTOpenue: mwiomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIbI JJIs
TIomIaiel, COOOpakeHUs MOT00HsI

26

[ToBTOpEHME: MmIomaan
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
IomIaiel, CooopakeHus moa00ust

27

[ToBTOpeHue: miomaIu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
iomiaien, cooopakxeHus moaoous

28

[Inomaau ceyeHnit MHOTOTPaHHUKOB:
TIJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOpaKEHUS MOA00Hs

29

[lnomaau ceyeHnii MHOTOTPaHHUKOB:
TIJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUs MOA00us

30

Kontponbnas padota "[loBTOpeHue:
MHOT'OTPaHHHUKH, CEYEHUS
MHOI'OTPAaHHUKOB"

31

O06Bem Tena. OObEM MPSIMOYTOIBLHOTO
napaJuieenuneaa

32

3amaun 06 yABOeHUH Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpHYeCKHe 33a]1auH, CBSI3aHHBIC C
00BEMOM TIPSMOYTOJIHHOTO
napaiesienumne1a




HpI/IKJ'[aI[HI)IC 3aJa4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00bEMa IPSIMOYTOJIEHOTO
napajuiesenumneaa

35 O0BEM NpsIMOI TPU3MBI

16 CrepeomeTpuuecKkue 3aJjauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TIPSMOU MPU3MBI

37 [Ipuknagubie 3a7a41, CBSI3aHHBIE C
00BEMOM TIPSAMO MPU3MBI
Brruucienne 00bEMOB TEI C IIOMOIIBIO

38 onpenenéHHoro uHTerpaita. Oobém
HaKJIOHHOUW TTPU3MBI
Brruucienne 00bEMOB TEJ C IIOMOIIBIO

39 ornpenenéHHoro uarerpana. OobsEm
TTAPAMHU/TBI

40 dopmyna 06bpéMa upamuel. OTHOIIEHHE
00BEMOB MUPAMHUJI C OOIINM YTIIOM

A1 dopmyna 00bEMa mupamuapl. OTHOIICHHE
00BEMOB MUPAMHUJI C OOIINM YTIIOM

4 CrepeomeTpHruecKHe 3a]1a4M, CBSI3aHHbBIE C
00bEMaMK HAKIIOHHOHN TTPU3MBI

43 CrepeomeTpuueckme 3aa4u, CBsI3aHHbBIE C
00BEMaMH TUPAMHUTBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Te", CBSI3aHHBIE ¢ 00BEMOM HAKJIOHHOU

44 " 0
TIPU3MBI

45 [Ipuknagueie 3agaun o Teme "O0bEMBI

Ten", CBsI3aHHBIE C 00BEMOM MUPAMH/IBI




[Ipumenenue 00bEMOB. Boruncnenue

46 pacCTOsIHUS 70 IIIOCKOCTH

47 KonTponbnas pabota "O0béM
MHOTOrpaHHuKa"
Hunuuapuueckas TOBEPXHOCTD,

48 oOpa3syromue MUITHHIPHIESCKON
MMOBEPXHOCTHU

49 Huwmuaap. [psamoit kpyroBou HUIUMHAD.
[Tnomaae MOBEPXHOCTH MUIUHAPA

50 Konnueckast moBepxHOCTh, 00pa3yloime
KOHMYECKOM nmoBepxHocTu. Konyc

51 CeueHune KOHyca TIOCKOCTHIO,
napajuieIbHOM TIOCKOCTH OCHOBaHUS

57 Yceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

54 [Tmomaae 6OKOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa
CrepeoMeTpuiecKue 3a1a4r Ha

55 JIOKa3aTeIbCTBO M BRIYHCIICHHCE,
MMOCTPOEHUEM CEUEHUH MUINHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0KA3aTeIbCTBO U BHIYUCIICHUC,
MMOCTPOEHUEM CEUEHUH MUINHAPA, KOHyCa

57 [Ipuknagueie 3a1a4n, CBsI3aHHBIE C

MUIXHAPOM




58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUINHAPOM

59

Codepa u map

60

Ilepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3o6paxenue mapa

61

[epecedenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUIOCKOCTBI0. Bu n m300pakeHue mapa

62

VYpasaernue chepsl. [Liomans chepsr u eé
yacTei

63

CummMmertpust cepsl U 1mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CPepoii U apoM,
MMOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

65

CrepeomeTpuyecKkue 3ajaud Ha
JI0KA3aTeNbCTBO U BBIYHCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOEHUEM UX CEUEHHH MIOCKOCTHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
cdhepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYMCIICHHS B OKPY)KHOCTH, CTaHIaPTHBIC
nmoxoous

68

Paziauunnie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOTI'OIr'paHHHUKOB

69

3anaun no Teme ""Tena U NOBEPXHOCTH




BpareHus"

70

3anaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Kontponbnas padora "Tena u
IIOBEPXHOCTHU BpalleHus"

72

O06bem mumHapa. Teopema 06 00bEMe
MPSIMOTO IMJIHHJIpA

73

Brruucienmne 00bEMOB TENI ¢ IOMOIIBIO
onpenenéHHoro uHTerpana. Oobém
KOHyca

74

ITmomaan OOKOBOH U TOTHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIMIIMHPA,
KOHyca

76

[Tpuknanueie 3anaun mo Teme "OOBEMBI U
IJIOMIaAN TOBEpXHOCTEHN Ten"

77

OO0BEM 11apa M mapoBOTO CEKTOpa.
Teopema 006 00bEMe mrapa. [Tnomans
chepsl. CTepeoMeTpruIecKHe 3a/1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
1Iapa, MmapoBOro CErMeHTa U IMapoBOI0
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
momaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA MU TTOBEPXHOCTEH U 00bEMaMK
MOOOOHBIX TEN




79

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenue o6bwEma npu moqo0uu.
CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHBIE C
BBIUMCIIEHEM 00BEMOB TEJ | TUIOIAACH
ITOBEPXHOCTEN

80

KonTponbras padota "[Tnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Ten"

81

JIBxeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHust ¥ paBeHCTBO ¢uryp. O0mme
CBOICTBAa ABMKCHUM

82

Bupl n1BukeHuid: napauiebHbI
MEPEHOC, LIEHTpalbHasi CUMMETPHS,
3epKajbHasi CHMMETPHUS, TOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanms nomoous. [Ipsmas u
ctepa Diinepa

84

['eomeTpuueckue 3a1a4n Ha IPUMEHEHNE
JBYDKEHUS

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

Ob6o06maromiee noropenue 11 noHsaTuit u
MeTo0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aLMsl 3HAHUM:
"[TapayinenbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBE"

87

O6o0maromee moBTopeHue 11 MOHATHIA 1
MeToA0B Kypca reomerpuun 1011
KJIACCOB, CUCTEMATH3AIMs 3HAHUMH:




"BexTops! B mpocTpaHcTBe"

88

Ob6o6maromee noropenue 11 noHsATHit 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

&9

O6o0maromiee moBropeHue 11 MoOHATHIA 1
MeToA0B Kypca reomerpuun 1011
KJIACCOB, CUCTEMAaTU3aIis 3HAHHMH:
"O6beM MHOTOTpaHHUKA"

90

O6o0maromee moBTopeHue 11 MOHATHIA 1
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMATH3aI1sl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o6mmatomiee nopropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUIL:
"ILmomaau MOBEpXHOCTH U 00BEMBI
KpyrJibix Ten"

92

O6o61matomiee nopropenue 11 nouaruit u
METOJI0B Kypca reometrpun 10-11
KJIaCCOB, CHCTEMAaTH3alvs 3HAHUM:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpyTJibix Ten"

93

Wrorosas koHTposbHAs paboTa

94

HTorosasi KOHTpOJIbHAs paboTa

95

[ToBTOpEHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui

96

HcTopust pa3BUTHs CTepeOMETPUH KaK




HAYKH U €€ POJIb B pa3BUTHHA
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHs CTEPEOMETPUN KaK
97 HAYKH U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U

98

KOMITIBIOTCPHBIX TEXHOJIOT I

Ucropust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHXCHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHs CTEPEOMETPHUH KaK
101 HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT Uit

WcTopus pa3BUTHs CTEpEOMETPUU KaK
HayKH U €€ pOojib B pa3BUTHUU
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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